
Durham E-Theses

Assembly and Annotation of Sequences Surrounding the

S locus in Primula vulgaris

SMITH, MATTHEW,CHARLES

How to cite:

SMITH, MATTHEW,CHARLES (2015) Assembly and Annotation of Sequences Surrounding the S locus in

Primula vulgaris, Durham theses, Durham University. Available at Durham E-Theses Online:
http://etheses.dur.ac.uk/11096/

Use policy

The full-text may be used and/or reproduced, and given to third parties in any format or medium, without prior permission or
charge, for personal research or study, educational, or not-for-pro�t purposes provided that:

• a full bibliographic reference is made to the original source

• a link is made to the metadata record in Durham E-Theses

• the full-text is not changed in any way

The full-text must not be sold in any format or medium without the formal permission of the copyright holders.

Please consult the full Durham E-Theses policy for further details.

http://www.dur.ac.uk
http://etheses.dur.ac.uk/11096/
 http://etheses.dur.ac.uk/11096/ 
htt://etheses.dur.ac.uk/policies/


Academic Support O�ce, Durham University, University O�ce, Old Elvet, Durham DH1 3HP
e-mail: e-theses.admin@dur.ac.uk Tel: +44 0191 334 6107

http://etheses.dur.ac.uk

2

http://etheses.dur.ac.uk


Assembly and Annotation of 

Sequences Surrounding the S locus in 

Primula vulgaris 

 
Matthew Smith 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

Submitted for the Degree of Doctor of Philosophy by Research 

School of Biological and Biomedical Sciences 

2014 



ii 

 

Assembly and Annotation of Sequences Surrounding the S locus in 

Primula vulgaris 

Matthew Smith 

 

Since Clusius first documented floral heteromorphy in Primula in the 16
th

 century, 

the genus has been a model system for those studying the development of different 

floral morphs on plants of the same species. Over the centuries, eminent botanist and 

geneticists, including Darwin, Hildebrand and Ernst, have furthered our 

understanding of the phenomenon in a number of species. In Primula vulgaris 

(Common Primrose), in which flowers take either a long styled (Pin) or short-styled 

(Thrum) form, heteromorphy is linked to a sporophytic self-incompatibility system, 

with both mechanisms under the control of the highly conserved, diallelic Self-

Incompatibility (S) locus.  

Whilst classical genetic approaches have identified basic functions of the S locus, as 

well as the order of the loci controlling these features within the locus, the molecular 

structure of this important region of the genome remains unknown. Recently, a 

number of molecular S-linked markers have been characterised, providing an 

opportunity to begin molecular characterisation of the locus as well as its immediate 

surroundings. 

Using these markers as a guide, a single contiguous sequence has been assembled to 

join three of these markers together, spanning the region in which the mechanisms 

preventing recombination within the locus breaks down. Within this region, 51 genes 

have been identified and annotated. Homologues of these genes have been identified 

in Solanum lycopersicum, Oryza sativa and Arabidopsis thaliana, providing an 

insight into the convergence and divergence of genes between the four species. 
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CHAPTER ONE 

INTRODUCTION 

 

1.1 Overview 

As hermaphrodites, the majority of angiosperm species possess both male and 

female reproductive organs within their flowers. Therefore, in order to avoid self-

fertilisation and inbreeding depression, many hermaphrodite angiosperms have 

developed a wide variety of reproductive mechanisms that can help to promote 

outcrossing and limit self-fertilisation (Muller, 1932, Solbrig, 1976; Charlesworth 

and Charlesworth, 1987; Barrett, 2002a).  

One of the most important methods of promoting outcrossing is self-incompatibility; 

the ability a flower to reject its own pollen (de Nettancourt, 2001). In the majority of 

species which display self-incompatibility, this is controlled by a single, multi-allelic 

locus known as the Self-Incompatibility (S) locus (Takayama and Isogai, 2005). 

An alternative, and sometimes secondary, method of promoting outcrossing is the 

development of morphological differences between individuals, known as 

heteromorphy. The Primula genus is a classic example of this strategy and, with over 

90% heterostylous species, has the largest number of heteromorphic species of any 

genus (Ganders, 1979; Lewis, 1979; Richards, 1986). The flowers of Primula can 

take one of two forms, named Pin and Thrum according to their outward appearance. 

In Pin individuals, the stigma atop the long style appears as a pin head within the 

mouth of the corolla while, in Thrum individuals, the ring of anthers around the 

corolla is said to look like the end of weaver’s threads (Darwin, 1877). The flowers 

on any one individual always take the same form and this is closely linked to self-
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incompatibility, with both mechanisms controlled by the S locus (Dowrick, 1956; 

Clapham, 1971). 

Since Clusius first recorded two forms of flowers within Primula in 1583 (van Dijk, 

1943, Ganders, 1979), many others, including Darwin (1862, 1877), Hildebrand 

(1863), Bateson and Gregory (1905), Mather and de Winton (1941), Dowrick (1956) 

and Charlesworth and Charlesworth (1979a) have taken steps to help further the 

understanding how this mechanism is inherited by Primula species. However, whilst 

the phenotypic and genetic characterisation of floral heteromorphy has received a 

great deal of attention, it is only recently that more has been paid to the molecular 

characterisation of this region (Manfield et al.; 2005, McCubbin et al.; 2006, Li et 

al., 2007, 2008, 2010, 2011). 

A number of S locus markers have now been characterised in Primula vulgaris 

(Manfield et al., 2005; Li et al., 2007, 2010). Using these markers as a guide, it is 

now possible to illuminate the area immediately surrounding the S locus and to 

identify other genes within this critical region of the Primula vulgaris genome. 

 

 

1.2 Self-Incompatibility systems in angiosperms 

Self-Incompatibility (SI) has been noted in over 100 species of flowering plant, with 

an estimated 40% of all angiosperm species able to prevent self-fertilisation (Igic et 

al., 2008). Although various SI systems have evolved independently in different 

species, most rely on a single self-incompatibility (S) locus, a complex inherited as a 

single segregating unit (Takyama and Isogai, 2005).  

The S locus also displays a high level of allelic diversity with up to 145 different 

alleles estimated to exist within a single population of some species, giving rise to a 
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variety of possible SI phenotypes in pollen (Xue et al., 1996; Lawrence, 2000). As 

such, it is these SI phenotypes, expressed by pollen, and the passage of information 

between haploid pollen and diploid style, through male and female determinants, that 

form the basis of self-incompatibility (Golz et al., 1995).  

When compatible pollen lands on the pistil, the dehydrated grain is able to absorb 

water from the style and resume metabolism, extruding the pollen tube to transmit 

genetic information to the ovary (Gaude and McCormick, 1999). However, in self-

incompatible species, the style or stigma is able to reject incompatible pollen if the 

self-incompatibility phenotype of the pollen matches that of the style (Silva and 

Goring 2001). This SI phenotype can be determined by one of two genetic 

mechanisms, giving rise to two distinct SI systems: Gametophyic self-

incompatibility (GSI) and Sporophytic self-incompatibility (SSI).  

 

1.2.1 Gametophytic self-incompatibility 

The most widespread form of SI is Gametophytic self-incompatibility (Newbign et 

al., 1993). In this system, compatibility between pollen and style is determined by 

the S allele contained in the haploid genome of pollen (Brewbaker, 1957). If the 

single S allele expressed by the gametophyte matches either of the co-dominant 

alleles possessed by the diploid style, the pollen is incompatible and the fertilisation 

process is arrested (Matton et al., 1994). In most GSI systems, this is not an 

immediate process. The incompatible pollen is allowed to germinate on the stigma, 

extruding a pollen tube into the style. Tube growth is then stopped as it grows 

through the central transmitting tract towards the ovary (Newbigin et al., 1993). 

Two types of GSI system have been described (Kao and Tsukamoto, 2004). The first 

of these is observed in the Solanaceae, Rosaceae and Plantaginaceae and relies on 
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secreted ribonuclease (S-RNase) as a female determinant, that is the component of 

the SI system produced by the female organs (Hiscock and McInnis, 2003a). In this 

system, a build up of S-RNase occurs within the transmitting tract of the recipient 

style, acting as a female determinant (McClure et al., 1989). Upon extrusion of the 

pollen tube through the tract, the accumulated enzymatic S-RNase has been shown to 

degrade rRNA within the tube, unless the pollen inhibits it, though the precise 

mechanism of inhibition remains unknown (Luu et al., 2000). In addition to the S-

RNase produced by the stlye, the male determinant in this GSI system has been 

shown to be an F-box protein encoded within the S locus. Again, the way in which 

this F-box protein interacts with the S-RNase remains unclear though the action of 

an F-box protein as a determinant suggests the involvement of the Ubiquitin-26S-

proteasome degradation pathway (Sijacic et al., 2004; Takayama and Isogai, 2005; 

Iwano and Takayama, 2012). A similar, S-RNase based system is also involved in 

the rejection of pollen from other species, making the S-RNase based system the 

most widely used pollen rejection system among angiosperms (McClure, 2004; 

Murfett et al., 1996).  

The second type of GSI system has been be characterised exclusively in the 

Papaveraceae, and has been studied extensively in the field poppy, Papaver rhoeas. 

Although incompatibility in this system is also determined by the haploid genome of 

the pollen, this system differs largely from that seen in Solanaceae, Rosaceae and 

Plantagenaceae (Takayama and Isogai, 2005).  

In P. Rhoeas, the female determinant has been characterised as a small (~15kDa) S 

protein named P. Rhoeas stigma S determinant (PrsS) that is secreted onto the 

stigma (Franklin-Tong and Franklin, 2003). Following pollination, this interacts with 

the highly polymorphic ~20kDa P. Rhoeas pollen S determinant (PrpS) protein that 
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acts as the male determinant (Wheel et al., 2009). Located in the plasma membrane 

of the pollen surface, PrpS interacts directly with PrsS to instigate a Ca
2+

 dependent 

phosphorylation of pyrophosphataes arrests pollen tube growth. Subsequently, a Ca
2+

 

influx in the arrested pollen tube initiates programmed cell death and actin 

depolymerisation, thus preventing fertilisation (Hearn et al., 1996; Huang et al., 

2004; Thomas and Franklin-Tong, 2004; de Graaf et al., 2006; Wheeler et al., 2009; 

Iwano and Takayama, 2012; Eaves et al., 2014). As such, this mechanisms also 

differs from that described above as the SI reaction occurs on the stigmatic surface, 

instead of within the central transmitting tract of the style (Hiscock and McInnis, 

2003a). 

 

1.2.2 Sporophytic self-incompatibility 

Sporophytic self-incompatibility (SSI) differs from GSI in that the SI phenotype of 

the pollen is determined by the diploid genome of its sporophyte parent as opposed 

to its own haploid genome (Takayama and Isogai, 2005). As such, pollen grains 

appear to express two SI alleles, and rejection occurs if either allele matches those 

possessed by the style. In this system dominant-recessive relationships may occur 

between alleles independently in pollen and in the stigma (Matton et al., 1994; 

Hiscock and McIInis, 2003b). SSI has been identified in a number of species and 

evidence suggests that it has evolved independently on each occasion, however 

many systems share the characteristic that pollen tube growth is arrested at an early 

stage (Ebert et al., 1989; Barrett, 1998). 
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1.2.2.i Sporophytic self-incompatibility in Brassicaceae 

Of the various SSI systems used by different species, the most extensively studied 

system is that seen in the Brassicaceae (Hiscock and McInnis , 2003b). Similar to 

the GSI system seen in Papaveraceae, SSI in Brassica takes place on the stigmatic 

surface and is the result of protein interactions (Newbigin et al., 1993). Although the 

Brassica S locus has been shown to contain as many as 17 genes, only 2 highly 

polymorphic genes are directly involved in the self-incompatibility reaction (Suzuki 

et al., 1999; Hiscock and McInnis, 2003b). 

 In this system, the female determinant, encoded by the S locus, is a serine/threonine 

receptor kinase named S locus receptor kinase (SRK) (Takasaki et al. 2000; Iwano 

and Takayama, 2012). Although able to function alone, the efficiency of SRK in 

rejecting incompatible pollen is enhanced by the action of a glycoprotein named S 

locus glycoprotein (SLG) (Takasaki et al., 2000).  

The male determinant in this system is a small, S locus cysteine-rich protein (SCR), 

also known as S locus protein 11 (SP11) (Schopfer et al., 1999; Shiba et al., 2001; 

Takayama et al., 2001) SP11 is expressed in the anther of the parent plant and 

accumulates within the pollen coat (Suzuki et al., 1999). Upon pollination, SP11 in 

the pollen coat binds to SRK on the stigmatic surface, inducing autophosphorylation 

of SRK. The precise pathway leading to pollen rejection is still unclear but a number 

of proteins involved in the process have been identified. Following this activation of 

SRK, a complex is formed between SRK and Brassica M locus Protein Kinase 

(MLPK), activating downstream signalling proteins (Murase et al., 2004; Kakita et 

al., 2007a,b; Haasen and Goring, 2010). The best known of these downstream 

proteins is the Brassica ARM-Repeat Containing-1 (ARC1) protein, a Ubiquitin E3 

ligase that Ubiquitinates a further protein Exo70A1, preventing secretory vesicles 
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from reaching the pollination site and the pollen is rejected (Gu et al., 1998; Samuel 

et al., 2009; Chapman and Goring, 2010; Indriolo and Goring, 2014). Support for the 

role of ARC1 in self-incompatibility has been provided by it absence in self-

compatible Brassica species but presence in other species such as Arabidopsis lyrata 

(Indriolo et al., 2012).  In the event of a match between S phenotypes of pollen and 

style, determined by allele of SP11 expressed in the pollen coat, the pollen is 

rejected. Interestingly, it has been shown that this mechanism can be reversed if 

pollen is transferred to a compatible stigma at an early stage of germination (Sarker 

et al., 1988). 

 

1.2.2.ii Self-incompatibility in Primula vulgaris 

In contrast to the well studies mechanism seen in Brassicaceae, the self-

incompatibility system employed by the Primulaceae, in particular Primula vulgaris, 

is largely unknown. Unlike the homomorphic systems discussed above, Primula 

vulgaris is a heteromorphic species. As a result, it is difficult to compare self-

incompatibility in Primula with the homomorphic GSI and SSI mechanisms 

described above. However, as a heteromorphic species, Primula is considered to 

possess a sporophytic self-incompatibilty system, as the pollen also displays dis[lays 

behavious determined by the diploid parent. This assumption has been supported by 

evidence from Primula obconica, where it has been demonstrated that materials 

from the anther are present within the pollen coat (Stevens and Murray, 1981; Gibbs, 

1986; Charlesworth, 1988). This was also supported an earlier suggestion that pollen 

size and the male S phenotype in Primula were closely linked, indicating that the 

male determinant was determined by the diploid parent (Dulberger, 1975). 
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Beyond this, the precise mechanisms of the sporophytic self-incompatibility reaction 

in Primula vulgaris remains unclear, though it is known to be controlled by the same 

supergene as floral heteromorphy (Stevens and Murray, 1981). However, whilst 

other SSI systems have been characterised, the diversity of these, as a result of their 

independent evolutions, suggests that the mechanism seen in Primula will be largely 

unique (Barrett, 1998) 

 

 

1.3 Characteristics of floral heteromorphy 

Floral heteromorphy, the development of more than one form of flower in 

individuals of the same species, is a long studied phenomenon of flowering plants. A 

particularly well studied form of floral heteromorphy is heterostyly, Since it’s first 

documentation by Clusius in 1581, at least 28, diverse angiosperm families have 

been reported in which flowers take different forms (van Dijk, 1943; Ganders, 1979; 

Barrett, 2002a; Kohn and Barrett, 1992; Mast and Conti, 2006). The condition was 

studied extensively by Charles Darwin, who first identified the variation in forms of 

flowers as a mechanism to promote outcrossing rather than a mere morphological 

oddity (Darwin, 1877; Barrett et al., 2000).  

Heterostyly is a condition in which flowers from different individuals of the same 

species take different forms by altering the position of the male anthers and female 

style within the flower (Barrett, 2002a). This spatial separation of reproductive 

organs within the flower is known as herkogamy and is separate to dichogamy, a 

temporal separation in activity of reproductive organs, though both achieve the same 

goal of preventing sef-pollination (Webb and Lloyd, 1986; Lloyd and Webb, 1986). 

In many of the species identified as heterostylous, this arrangement of sexual organs 
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is linked to a diallelic, heteromorphic sporophytic self-incompatibility system, 

though a small number of heterostylous species such as Narcissus triandrus and 

Salvia brandegeei have been shown to be self-compatible (Gibbs, 1986; Barrett et 

al., 1997; Barrett et al., 2000). 

Heterostylous species can be classed as distylous or tristylous, according to the 

number of flower morphs seen within the species. In distyly, two arrangements of 

style and anthers are seen between morphs and in tristyly, three floral morphs are 

observed. These arrangements are typically reciprocal between morphs, see Figure 

1.1, and, in many species, the forms are named Pin (long styled) and Thrum (short 

styled). The spatial separation of style and anthers acts to increase the precision of 

pollen transfer between morphs. For example, pollen from the short styled form is 

deposited upon the insect pollinators body in such a way that it contacts with the 

stigma of the long styled form (Barrett, 2002a). In addition to this reciprocal 

herkogamy, differences are also often seen between features such as stigmatic 

papillae and pollen size (Ganders, 197; Barrett, 1992; Barrett, 2002a). These 

polymorphisms also contribute to an intramorph self-incompatibility system, 

preventing fertilisation between two individuals that possess the same stylar 

arrangement (Barret, 2002).  

Another form of reciprocal herkogamy, recorded in at least 10 angiosperm families, 

is enantiostyly, in which the female organs of the flower are deflected to one side, 

resulting in flowers that are mirror images of each other (Jesson, 2002; Jesson and 

Barrett, 2002a; Jesson et al., 2003).  
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This has a similar effect on pollination as distyly described above, ensuring that 

pollen deposited on the right hand side of the pollinator comes into contact with the 

stigma of the mirror image morph (Bowers, 1975). There are two known types of 

enatntiostyly; monomorphic enantiostyly and dimorphic enantiostyly. In 

monomorphic individuals, flowers with styles deflected both left and right are 

present. However, in dimorphic enantiostyly, all flowers on an individual possess 

styles deflected in the same direction (Barrett, 2002b).  

A further form of heteromorphy, called Flexistyly, has been documented more 

recently in tropical ginger species such as Alpinia (Li et al., 2001; Zhang et al., 

2003). In these species, which produce up to 10 hermaphroditic flowers that last only 

a single day, two phenotypes are seen, in which the styles are extended at different 

angles. However, after midday, the styles extend downwards to expose anthers and 

the flower enters a male phase (Li et al., 2001). This form of heterostyly has been 

Figure 1.1 Reciprocal Herkogamy in distylous angiosperms. The anthers of the 

long styled (Pin) form (left) are level with the stigma of the short styled (Thrum) 

form (right) so as to increase the precision of intramorph pollination. 
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named heterodichogamy, as it involves multiple style morphs present at different 

times and the morphs are often seen in a 1:1 ratio (Renner, 2001). 

 

 

1.4 Floral heteromorphy and di-allelic self-incompatibility 

As described in 1.3, floral heteromorphy is often closely linked to a diallelic self-

incompatibility system and is therefore under the control of the S locus. Although 

this link was first recognised by Darwin (1862), it was Bateson and Gregory (1905) 

who demonstrated that the system was controlled by a single Mendelian dominance 

relationship. In almost all heteromorphic species, Pin individuals were shown to 

homozygous for this locus, with the genotype ss, whilst Thrum individuals are 

heterozygous, Ss. The genotype SS would also be phenotypically Thrum, though this 

genotype is extremely rare in nature (Vuilleumier, 1967). Subsequent genetic 

analysis has shown that this locus in fact consist of at least three separate functions 

that combine to govern self-incompatibility and floral heteromorphy and these will 

be described further in 1.5.2. 

Floral heteromorphy and its link to self-incompatibility have been studied in a 

number of species including Turnera, Fagopyrum and Linum and these systems will 

now be examined more closely. 

 

1.4.1 Floral heteromorphy in Turnera 

Floral heteromorphy has been reported in 37 Turnera species though the most 

extensive studies have been made in Turnera subulata (White Alder) or Turnera 

ulmifolia (Yellow Alder) (Urban, 1883; East, 1940; Barrett, 1978).  
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The majority of Turnera populations are dimorphic, with flowers typical of either a 

long styled Pin morph and a short styled Thrum morph present in a 1:1 ratio (Barrett, 

1978). The two morphs are incompatible and evidence suggests that distyly in this 

species evolved as a result of an already existent self-incompatibility between 

individuals (Martin, 1965).  

Following the identification of a revertant short styled mutant, a genetic map of the 

Turnera S locus has now been initated (Tamari et al., 2005; Shore et al., 2006). As 

such, 2 S locus markers have now been identified as well as 3 additional markers that 

co-segregatae with the locus (Labonne et al., 2008). A number of BAC contigs have 

also been assembled to span the S locus, allowing an estimation of recombination 

rates around the S locus and it is hoped that this will lead to the identification of the 

genes within the locus (Labonne and Shore, 2011).  

In addition to these studies of distylous Turnera, monomorphic Turnera populations 

have also been identified, in which both long stamens and long styles are observed in 

self-compatible flowers (Barrett and Shore, 1987). Analysis of these populations as 

well as mutants generated using X-ray mutagenesis of Turnera subulata have shown 

that the Turnera S locus is very similar to the system seen in Primula, discussed in 

1.5 (Labonne et al., 2010). Typical of heteromorphic species, short styled individuals 

are heterozygous at the S locus (Ss) whilst long styled individuals are homozygous. 

However, although homozygous SS genotypes rarely occur in nature, SS individuals 

have been observed (Shore et al., 2006).  This suggests that, although rare, 

homozygous Thrum individuals are viable and do not possess the S locus linked 

recessive lethal gene postulated in exist in other heteromorphic species such as 

Primula (Kurian and Richards, 1997; Shore et al., 2006). 
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1.4.2 Floral heteromorphy in Fagopyrum 

Fagopyrum esculentum (buckwheat) is another example of a distylous angiosperm, 

with flowers again taking either a long styled (Pin) or short styled (Thrum) form and 

demonstrating distylous sporophytic self-incompatibility and a ratio between morphs 

of 1:1 is typically seen in populations (Cawoy et al., 2009). 

The S locus of Fagopyrum is thought to contain 5 genes controlling style length (G), 

stylar incompatibility (I
s
), pollen incompatibility (I

p
), pollen size (P) and anther 

height (A) (Sharma and Boyes, 1961). As a result, the S and s alleles can be 

expanded and defined as GI
s
I
p
PA and gi

s
i
p
pa respectively, with Thrum individuals 

possessing the genotype GI
s
I
p
PA/ gi

s
i
p
pa whilst Pin individuals are gi

s
i
p
pa/ gi

s
i
p
pa 

(Sharma and Boyes, 1961; Cawoy et al., 2009). However, in homomorphic 

Fagopyrum homotropicum, an extra allele of the S locus has been identified, in 

addition to S and s, and has been named S
h
 (Woo et al., 1999).  

Analysis of this allele, through interspecific crosses between F. homotropicum and 

F. esculentum, has shown that this allele retains a degree of control over 

heteromorphic self-incompatibility, suggesting that S
h
 is a result of recombination 

within the S locus (Matsui et al., 2003). This discovery has led to the suggestion that 

the control of floral heteromorphy and self-incompatbility, whilst linked, is split 

between two loci in F. homotropicum. The first locus is responsible for self-

incompatibility, with a dominance relationship between alleles of S>S
h
>s and the 

second is responsible for flower morphology (Woo et al., 1999; Matsui et al., 2004; 

Wang et al., 2005; Cawoy et al., 2009). 

The mechanism of self-incompatibility in Fagopyrum has also been observed. 

Following pollination with incompatible pollen, the pollen is allowed to germinate 

on the stigmatic surface and the pollen tube is extruded. Similar to the GSI system 
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seen in the Solanaceae, pollen tube growth is then arrested within the style, though 

Si in Fagopyrum is sporophyically controlled (Marshall. 1969). This inhibition of 

growth occurs closer to the stigma in Thrum individuals, though this results in the 

arrest of pollen tube growth at the same distance from the ovary in both forms 

(Cawoy et al., 2009; Schoch-Bodmer, 1934). Different proteins have been identified 

in short styled and long styled forms that are though to have a role in SI, including a 

50kDa protein expressed in the Pin style 2 hours after fertilisation with incompatible 

pollen  (Miljuš-Đukić et al., 2004). In addition to this, it has been shown the protein 

phosphatases and calcium are both involved in SI signal transduction (Miljuš-Đukić 

et al., 2003). 

 

1.4.3 Floral heteromorphy in Linum grandiflorum 

Similar to Turnera and Fagopyrum, two forms of Linum grandiflorum (Scarlet Flax) 

exist, possessing either a long or short style. However, unlike those species discussed 

above, little difference is seen in the height of the anthers between the flowers of the 

two morphs. As such, L. grandiflorum can be more accurately described as 

exhibiting stylar length polymorphism rather than being typically distylous, as used 

to describe Turnera, Fagopyrum and Primula (Lewis, 1943). Although the species 

lacks true reciprocal herkogamy, it can still be considered heterostylous and 

Darwin’s studies of the species showed that the morphs are self-incompatible  

(Darwin, 1863, 1877; Weller, 2009). 

In L. grandiflorum, pollination by incompatible pollen leads to different responses 

according to the nature of the pollen. When pollen from a long styled (Pin) 

individual lands on another Pin style, it is unable to germinate, as it is unable to 

absorb water from the style for rehydration, In contrast, when pollen from a short 
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styled individual (Thrum) lands on another Thrum style, rehydration occurs and the 

pollen tube is extruded, though this later bursts within the style (Lewis, 1943). 

Similar to the case seen in Fagopyrum, although this termination of pollen tube 

growth within the style is typical of a GSI system, SI in Linum is sprophyticaly 

controlled (Gibbs, 1986). This is possibly due to the difference is stigmatic seen 

between the two forms using SEM analysis. Through studies of a number of species 

which display SSI, Heslop-Harrison and Shivanna (1977) characterised the ‘wet’ and 

‘dry’ types of stigma. In the Pin form of L. grandiflorum, the stigma is coated in a 

smooth pellicle, typical of the ‘dry’ type of stigma. In contrast, the Thrum stigma is 

of the ‘wet’ type, having a disrupted, broken coating with fluid secreted onto it 

(Heslop-Harrison and Shivanna, 1977; Ghosh and Shivanna, 1980). Additionally, 

upon hydration of pollen grains, proteins on the pollen surface, and originating from 

the parent anther, are unfolded and emitted onto the stigmatic surface (Dulberger, 

1990). Therefore, whilst homozygous ss Pin pollen is immediately recognised as 

incompatible, this may explain why germination of heterozygous Ss Thrum pollen is 

not immediately prevented. 

A further difference between the two forms of L. grandiflorum is the osmotic 

pressure observed in pollen and styles. In both compatible pollinations (Pin pollen to 

Thrum style or Thrum pollen to Pin style) the same ration of 4:1 exists in the 

osmotic pressure of pollen:style. However, in intramorph pollinations, this ratio is 

5:2 in Pin and 7:1 in Thrum. As such, it has been proposed that this ratio has a direct 

effect on the successful growth of pollen tubes, though more recent studies have 

been unable to provide evidence to support this intriguing suggestion (Lewis, 1943, 

Murray, 1986). 
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1.5 Floral heteromorphy in Primulaceae 

1.5.1 Phenotypic characterisation of heteromorphy 

Primula species have been model systems for the study of heteromorphy since 

Clusius documented the different forms of flowers in Primula species (van Dijk, 

1943, Ganders, 1979). However, the most influential work on the phenotypic 

characterisation of hetermorphy was Charles Darwin’s work in 1862 (Darwin, 1862). 

It was in this work that Darwin combined existing horticultural knowledge of 

hetermorphy with his own studies of heterostyly and he later drew his ideas together 

in his 1877 work The Different Forms of Flowers on Plants of the Same Species. 

Although he also published works on other heteromorphic species such as Linum, the 

first chapter of this book focuses solely on the Primulaceae, with particular emphasis 

on P. veris (Cowslip), and his work formed a basis for much future work on the 

system (Darwin, 1862, 1863, 1877; Weller, 2009). 

When studying P. veris, Darwin (1877) observed that the pistil in a Pin flower was 

almost exactly twice the length of that seen in a Thrum flower. In Pin flowers, the 

stigma can be seen in the corolla mouth and sometimes extends out above the petals 

and the surface of the stigma bears a small depression. Conversely, the stigma in 

Thrum flowers is more rounded and, in its place, a ring of anthers can be seen 

around the mouth of the corolla. However, the shape of the corolla is more 

cylindrical in Thrum flowers, whilst a widening of the tube is seen in Pin flowers. 

Darwin (1877) also noted that the stigmatic papillae cells in Thrum were a half to a 

third of the size of those seen in the rougher stigma of Pin flowers. 

In his examinations of the flowers’ male organs, Darwin (1877) recorded that, unlike 

some other heteromorphic species, the anthers were the same size in both forms. 

However, the pollen that Darwin collected from Pin flowers was only 2/3 the size of 
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that which he collected from Thrum flowers. Further to this, the Pin pollen that 

Darwin observed had an oblong shape, in contrast to the rounded shape of Thrum 

pollen.  

Darwin (1862, 1877) also conducted a number of crosses between Pin and Thrum 

individuals to observe the pattern of self-incompatibility within Primula veris, 

terming crosses between morphs ‘legitimate unions’ and referring to those between 

the same forms as ‘illegitimate unions.’ This led to a further observation that, 

although Pin flowers possessed a larger ovule than Thrum flowers, they produced 

fewer seeds following a legitimate union. 

Through these experiments, Darwin demonstrated that, although illegitimate unions 

did lead to seed set, the amount of seeds produced was much smaller than that seen 

in legitimate unions. The seeds produced through illegitimate unions were also less 

viable than those produced legitimately and seed set following illegitimate unions 

was severely restricted in conditions that had no effect on seeds produced 

legitimately. Darwin also recorded that, of the different illegitimate unions possible, 

self-fertilisation produced fewer seeds than cross fertilisation between two 

individuals of the same morph, concluding that the self-fertilisation of a Thrum 

individual produced the fewest seeds of all. 

Darwin (1877) also recorded his observations of P. vulgaris (common primrose). 

Similar to P. veris, he noted that P. vulgaris Thrum pollen is larger than that seen in 

Pin and concluded that the Thrum form, again, was the most fertile of the two forms. 

Despite its status as a model species for the study of heteromorphy, homomorphic 

populations of P. vulgaris are known to exist (Crosby 1940, 1949). Crosby (1940) 

described flowers, collected from a P. vulgaris, population in Somerset that 

possessed high anthers, as seen in Thrum, in addition to a long style, as seen in Pin. 
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In addition to this, the stigma possessed long papillae, characteristic of Pin 

individuals (Crosby, 1940; Darwin, 1877). Crosby (1940, 1949) suggested that these 

‘Long Homostyle’ individuals should be self-fertile, since they possess both Thrum 

type pollen and a Pin type stigma. He also argued that the dynamics of a population 

containing Long Homostyle individuals would be affected by the viability of any 

self-fertilised individuals. If the self-fertilised individuals were less viable than 

cross-fertilised individuals, the trait should be removed from the population if 

‘normal’ Thrums are present. However, if the homozygotes were more viable than 

heterozygotes, the population should contain only Long Homostyle individuals. A 

third scenario exists, in which populations would consist of Pin and Long Homostyle 

individuals, with the Thrum form absent and it is this third scenario that is observed 

(Crosby 1940, 1949). Through counts of the population recorded in Somerset, as 

well as a second population recorded in the Chiltern hills, Crosby observed that the 

Long Homostyle condition spreads throughout a mixed Pin and Thrum population 

until an equilibrium state is reached. In this state, roughly 20% of a population will 

be of the Pin form and 80% will be Long Homostyles, whilst the Thrum form will be 

lost as a result of its (Crosby 1949). Crosby suggested that the reason for this loss of 

Thrum forms was a competitive disadvantage in Thrum pollen when compared to the 

pollen produced by Long Homostyles, which could be used in self-pollination. 

However, the rise in proportion of Long Homostyles within a heterostylous 

population was explained in two ways (Charlesworth and Charlesworth, 1979b). 

Whilst, Crosby (1958) suggested that the capacity of Long Homostyles for self-

fertilisation led to the rapid increase in numbers within a population, Bodmer (1958) 

attributed this to an increased viability in cross-fertilisation between Long 

Homostyle individuals. Bodmer (1960) later showed that whilst self-fertilisation 
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within a population does occur, a subsequent reduction in homozygote viability 

promotes the cross-fertilisation model. 

Short Homostyle individuals have also been observed in which a shortened, Thrum 

type style is seen alongside the lower anther position seen in Pin individuals 

(Ganders, 1979, Li et al., submitted). However, investigations into population 

dynamics of Short Homostyle individuals have shown that the condition is less likely 

to become established within a population due to the recessive nature of many Short 

Homostyle characteristics (Dowrick, 1956, Charlesworth and Charlesworth 1979b). 

As a result, this form of Primula has been less well studied than the Long Homostyle 

form. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Figure 1.2 The Pin and Thrum forms of Primula vulgaris. a). The 

outer view of a Pin flower. b). The positions of anthers and style in a 

Pin flower. c). The outer view of a Thrum flower. d). The positions of 

anthers and style in a Thrum flower. 

a b 

c d 
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1.5.2 Genetic characterisation of heteromorphy 

Following Darwin’s observation on the phenotypic differences between the Pin and 

Thrum forms of Primula species, subsequent work focussed on the genetic 

characterisation of heteromorphy within the genus.  

The first work to demonstrate the inheritance pattern of heteromorphy in Primula 

was completed by Bateson and Gregory (1905). Through cross-pollination of both 

forms of Primula sinensis and Primula acaulis individuals, in addition to crosses 

between homostyled individuals, Bateson and Gregory provided evidence to support 

the existing hypothesis that heteromorphy was subject to a Mendelian inheritance 

pattern, with the Thrum allele dominant to Pin (Bateson and Gregory, 1905). 

Following the establishment of this dominance relationship, Ernst (1933, 1936a, 

1936b, 1955) conducted a number of experiments using homostylous and self-fertile 

Primula species such as Primula viscosa and Primula hortensis (Dowrick 1956). 

Following a number of crosses between individuals, Ernst (1933, 1936b) identified 

progeny in which specific characteristics, such as style length, had recombined, 

separating the characteristics usually inherited collectively. Using this data, Dowrick 

(1956) identified three genetically distinct characteristics, controlled by separate loci 

within the S locus. The first of these, termed G, controlled the length of the style and 

stigmatic papillae, as well as the female determinants of the self-incompatibility 

reaction. The second characteristic identified was the height of the anthers within the 

flower, termed A. The final locus, termed P, controls the male determinant of the 

self-incompatibility reaction as well as the size of pollen grains (Dowrick, 1956). 

Although Ernst had proposed that the separation observed between these 

characteristics was a result of a mutation of the S locus as whole, Dowrick argued 

that the order of the three loci within the S complex was important and that 
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recombination between the G, A and P, loci that led to this separation of 

characteristics. Dowrick used Ernst’s data to postulate different recombination 

scenarios that could lead to the separation of characteristics recorded by Ernst, 

finally proposing the order GPA as the most likely sequence of loci within the locus 

(Dowrik, 1956). The Thrum characteristics observed in Primula were shown to be 

dominant for all three loci and, as such, the Thrum allele was subsequently 

characterised as GPA whilst the recessive Pin allele was denoted gpa. It was known, 

following Bateson and Gregory’s (1905) work, that Thrum individuals were 

heterozygous, and, therefore, were assigned the genotype GPA/gpa whilst 

homozygous Pin individuals possessed the genotype gpa/gpa.  

It has already been discussed (see 1.4) that floral heteromorphy is often tightly 

linked to diallelic self-incompatibility.  As such, the two alleles of the S locus in 

Primula are often referred to as GPA or gpa, as opposed to S or s, and this notation 

can be used to characterise the actions of the different alleles. Due to the shortened 

length of styles in Thrum individuals, it can be concluded that the dominant G allele 

supresses the long style encoded by g whilst A raises the height of the anthers from 

that caused by a. Similarly, P leads to a larger pollen size than p. SEM analysis of 

style and anther cells has revealed that, whilst the lengthening of the style caused by 

g is a result of increased cell elongation, the change in anther height produced by A 

is a result of increased cell division (Webster and Gilmartin, 2006). 

As discussed in 1.5.1, homostyled individuals have been recorded in Primula 

vulgaris and these characteristics can be described by recombination between the G, 

P and A functions. Homostyle individuals typically arise through a recombination 

event between the G and P loci, producing gametes with the genotypes Gpa or gPA. 

Long Homostyle individuals can therefore arise through the fertilisation of a Pin 
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(gpa) gamates with the recombined gPA gamete, producing the phenotype gPA/gpa. 

The resultant offspring possesses the lengthened style typical of Pin individuals but 

retains the larger pollen and high anthers of a Thrum flower. Conversely, fertilisation 

by a Gpa gamete would produce the genotype Gpa/gpa. The resultant offspring 

would therefore possess the supressed style of a Thrum flower, alongside the small 

pollen and low anthers typically seen in Pin (Manfield et al., 2005). 

Recent work has expanded further on these 3 loci. These have included the 

suggestion of a lethal gene linked to the Thrum allele as well as a separation between 

the incompatibility reactions and the style/anther phenotypes controlled by G and A. 

As such, it has now been proposed that up to 7 genes may exist within the S locus 

(Kurian and Richards, 1997). 

 

1.5.3 Evolution of heteromorphy in Primulaceae 

Two models have been proposed for the evolution of heterostyly (Mast and Conti, 

2006). The first of these, proposed by Charlesworth and Charlesworth (1979a), 

proposes that two self-incompatible phenotypes developed within a homomorphic 

species, with reciprocal herkogamy developing subsequent to this. The alternative 

model, first proposed by Darwin (1877), proposes that reciprocal herkogamy 

developed within a population in which elongated styles were already present (Mast 

and Conti, 2006).  

Mather (1950) supported the second of these routes, reasoning that an existing 

background genotype produced a coordinated complex of characteristics that 

developed into the heterostyly we are familiar with today. This has been further 

supported by evidence from the Primula subgenus Sphondylia, in which many 

species show varying degrees of heteromorphy. Comparison of the varying degrees 
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of distyly and self-incompatibility seen in the species of this subgenus suggests the 

existence of an ancestral homomorphic species that developed herkogamy before 

intra-morph incompatibility (Al Wadi and Richards, 1993). However, this evidence 

is largely speculative and the precise method by which heteromorphy evolved in 

Primulaceae remains uncertain. 

 

 

1.6 S locus-linked floral mutations of Primula vulgaris 

Floral mutations, phenotypes that differ from the known wild type, have been 

observed and cultivated for over two thousand years. Floral mutations such as 

doubles, in which a flower develops a greater number of petals than usual, have been 

recorded in roses since the time of Pliny, in the 1
st
 century, and, before then, 

Theophrastus before 256 BC (Meyerowitz et al., 1989). Double mutations are a type 

of homeotic mutation, a common form of mutation in which one type of floral organ 

develops in the place usually occupied by others (see Meyerowitz et al., 1989 and 

Theißen, 2001 for reviews). Homeotic mutations can be explained by the ABC 

model, in which the four whorls of the flower a determined by the functions of three 

classes of genes (Coen and Meyerowitz, 1991). The outer whorl of the flower, which 

typically contains sepals, is determined by the lone function of A function genes 

whereas the second whorl, containing petals, results from the interaction of A 

function and B function genes. B function genes also interact with C function genes 

to form stamens and anthers in the third whorl whilst the innermost whorl, 

containing the carpel, is the result of C function activity (Coen and Meyerowitz, 

1991). These A, B and C function genes are typically MADS box transcription 

factors (Ng and Yanofsky, 2001). 
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Although much of the scientific attention on Primula has focussed on floral 

heteromorphy and self-incompatibility, a number of floral mutations have also been 

characterised. These include double, in which petals or stamens may form in the 

place of carpels, Jack in Green, which develops leaf-like sepals and split perianth, in 

which the petals and sepals fail to fuse correctly (Webster and Gilmartin, 2003).  

Three further floral mutations are Hose in Hose, sepaloid and oakleaf. These three 

mutations are of particular interest as they are linked to the S locus, with each 

mutation typically co-segregating with either the Pin or Thrum allele, and will now 

be examined more closely. 

 

1.6.1 Hose in Hose 

The Hose in Hose mutation in P. vulgaris, in which sepals are converted into petals, 

has been documented and studied since the 16
th

 century (Gerard, 1597; Webster and 

Gilmartin, 2003). The phenotype, shown in Figure 1.3, which has the appearance of 

one flower growing out from another, is dominant to the wild type form and it has 

been demonstrated that the locus responsible for the mutation, discussed below in 

1.7.3, is linked to the S locus, with almost all Hose in Hose individuals presented the 

low stigma and high anthers typical of Thrum individuals (Ernst, 1931; Webster and 

Grant, 1990; Webster and Gilmartin, 2003). However, whilst the Hose in Hose 

mutation was originally thought to co-segregate with the Thrum allele only, Pin 

individuals have also now been identified. This suggests that rare recombination 

events may occur between the two loci and a linkage distance of 0.7 cM has been 

estimated between S and Hose in Hose (Webster and Grant, 1990; Webster and 

Gilmartin, 2003; Li et al. 2010).   
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Figure 1.3 The Hose in Hose  mutation in Primula vulgaris. The sepals of 

the Hose in Hose phentotype undergo homeotic conversion to petals 

Figure 1.4 The sepaloid mutation in Primula vulgaris. The petals of the 

sepaloid phentotype undergo homeotic conversion to sepals. 
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Additionally, Hose in Hose mutants are known to display differing severities of 

mutation, with some individuals showing only partial conversion of sepals to petals. 

Full reversion of petalloid sepals to wild type sepals has also been observed 

(Webster and Gilmartin, 2003). Conversion of sepals to petals in this way is typical 

of an ectopic expression of B gene function in the first whorl of the flower. As a 

result of this increased level of expression, both A and B functions combine to 

produce petals, as would typically be seen in the second whorl of the flower (Coen 

and Meyerowitz, 1991; Li et al. 2008, 2009). 

SEM analysis of early stage Hose in Hose flowers has shown that the first 

developmental stages are similar to those seen in wild type. However, at the stage at 

which sepals would usually expand to cover the developing flower, thinner, broader 

petalloid sepals can be seen to develop. In instances of incomplete conversion, 

differences between wild type and Hose in Hose cannot be seen until a later point in 

the flowers development (Webster and Gilmartin, 2003). 

 

1.6.2 Sepaloid 

The sepaloid mutation in P. vulgaris is a more recent discovery than Hose in Hose, 

with the first examples identified among commercial primroses in 1996 (Webster 

and Gilmartin, 2003). In the sepaloid mutation, petals undergo homeotic conversion 

to sepals, typical of a loss of B function genes. In the absence of the B function, the 

A function genes are expressed alone in the second whorl, leading to the 

development of sepals in place of petals (Li et al., 2008). Similar to the Hose in Hose 

mutation, the sepaloid phenotype displays variability in its severity. Whilst some 

individuals develop sepals in the 1
st
 and 2

nd
 whorls only, more severe instances have 

been observed. The instances include the conversion of the 3
rd

 whorl to sepals 
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surrounding functional or non-functional carpels and even the complete conversion 

of all four whorls to sepals (Webster and Gilmartin, 2003, Li et al., 2008). As such, 

not all sepaloid individuals are fertile. Analysis of the sepaloid phenotype has 

demonstrated that it is a recessive mutation that typically co-segregates with the Pin 

allele of the S locus, with a suggested linkage distance of 0.3 cM between the two 

(Webster and Gilmartin, 2003; Webster, 2005). The suggested position of sepaloid 

relative to the S locus and other genetic markers can be seen in Figure 1.5. 

SEM analysis of developing sepaloid flowers has shown that no differences can be 

observed between developing sepaloid and wild type flowers until the development 

of whorls 1 and 2. At this stage, sepaloid flowers begin to develop a deep hollow in 

the centre of the flower and the development of flower primordial is retarded in 

comparison to wild type flowers. In contrast to the defined rings of organs seen in 

wild type flowers, the floral organs of sepaloid flowers remain joined to form a 

spiral and the innermost tissue that would form the carpel may be absent (Webster 

and Gilmartin, 2003). 

 

1.6.3 Oakleaf 

Similar to the sepaloid phenotype, the S linked Oakleaf phenotype was characterised 

relatively recently, and a population was establish following the identification of a 

single individuals in 1999. Unlike Hose in Hose and sepaloid, the Oakleaf phenotype 

affects both flowers and leaves, with leaves developing lobes similar to those seen in 

Quercus. Oakleaf individuals typically develop flowers with split calyces. The 

Oakleaf phenotype is dominant to wild type and, as is seen in Hose in Hose and 

sepaloid, the severity of the phenotype varies between individual (Webster, 2005). 
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The phenotype described above is typical of an overexpression of Class I KNOX 

homeodomain transcription factors (Lincoln et al., 1994; Chuck et al., 1996; Hay 

and Tsiantis, 2006). However, transcriptomic analysis of Oakleaf individuals has 

shown that no Class I KNOX-like genes (termed Class 1 PvKNOX) are up regulated 

in Oakleaf individuals. Whilst Class I PvKNOX candidates have now been 

discounted, other candidates remain. Similar to the sepaloid mutation, Oakleaf 

typically co-segregates with the Pin allele of the S locus and has a suggested linkage 

distance of 11.5 cM (Cocker et al., submitted). The suggested position of Oakleaf 

relative to the S locus and other genetic markers can be seen in Figure 1.5. 

 

1.7 Characterisation of Primula vulgaris S locus markers 

Whilst both the phenotypic and classical genetic basis of the heteromorphy in 

Primula are well understood, it is only much more recently that work has begun to 

focus on the molecular characterisation of the condition. As a result, the molecular 

structure of the S locus remains largely unknown (Manfield et al., 2005). However, 

if the S locus can be sequenced and annotated, this would not only elucidate the loci 

controlling heteromorphic self-incompatibility in Primula, but would also serve as a 

gateway to access and analyse the downstream signalling pathway that underlies 

heteromorphy and self-incompatibility. Additionally, it may be possible to gain 

insights into the evolution of the heteromorphy within Primula, allowing for 

comparisons with other species that independently evolved a similar system 

(Manfield et al., 2005; McCubbin et al., 2006).  

By using the extensive, historical information available on heteromorphy in Primula, 

as well as the known S linked floral mutations discussed in 1.6, Manfield et al. 

(2005) initiated the molecular characterisation of the S locus by identifying genetic 
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markers linked to the locus. To date, four markers have been characterised and will 

now be discussed in more detail. 

 

1.7.1 PvSLP1 

The first S locus marker to be characterised was a restriction fragment length 

polymorphism (RFLP) marker identified in the Blue Jeans cultivar of Primula 

vulgaris, and named P. vulgaris S linked polymorphism 1 (PvSLP1) (Manfield et al., 

2005). By using RAPD-PCR to amplify both Pin and Thrum genomic DNA, a 323bp 

product was observed that could only be amplified from Thrum DNA. This RAPD 

sequence was converted into a Sequence-Characterised Amplified Region (SCAR) 

marker and used as a probe in a genomic Southern blot analysis. Following 

hybridisation to Pin and Thrum DNA, two Thrum specific bands were identified, 

suggesting that the SCAR marker corresponded to an RFLP marker that was 

duplicated in Thrum individuals (Manfield et al., 2005).  

Once identified as a Thrum-specific marker, this RFLP sequence was used to screen 

a P. vulgaris var. Blue Jeans phage λ library and an 8.8kb genomic DNA sequences 

containing the RFLP marker was constructed (Pavlov, 1997; Manfield et al., 2005). 

In addition to this, PCR amplification of PvSLP1 from homostylous individuals, 

which have undergone recombination within the S locus, suggests that the marker 

resides on the A side of the locus. The suggested position of PvSLP1 relative to the S 

locus and other genetic markers can be seen in Figure 1.5. 

Further analysis of this assembled genomic fragment indicated homology to 

Ty3/gypsy-like retrotransposon sequences as well as the presence of multiple short, 

repetitive sequences, similar to those seen surrounding the S locus of other genera 
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such as Petunia and Papaver (Coleman and Kao, 1992; Wheeler et al., 2003; 

Manfield et al., 2005). 

 

1.8.2 PvSLL1 and PvSLL2 

Although the identification of PvSLP1 provided the first molecular marker linked to 

the S locus in P. vulgaris, it represented a polymorphic non-coding region of the 

genome (Li et al., 2007). As such, it was desirable to identify new S locus linked 

markers that were also expressed genes and, in 2007, Li et al were successful in 

identifying two genes in P. vulgaris var. Blue Jeans that possessed different Pin and 

Thrum alleles (Li et al., 2007). 

In order to identify genes that showed differential expression between Pin and 

Thrum flowers, Fluorescent Differential Display (FDD) (Kuno et al., 2000) using 

RNA from developing flowers was used. A total of 19 genes were identified that 

were reliably amplified differentially from Pin and Thrum RNA, 10 of which were 

Thrum specific and 9 were Pin specific. However, RT-PCR and northern analysis 

were only able to reproduce this evidence of differential expression for 1 of these 19 

genes. As such, an alternative method of Southern analysis was used to demonstrate 

linkage between these 19 genes and the S locus. Of these 19, 2 genes produced 

RFLPs between Pin and Thrum genomic DNA, suggesting linkage to the S locus. 

These two genes were subsequently named P. vulgaris S locus linked 1 and 2 

(PvSLL1 and PvSLL2) (Li et al., 2007). 

Further Southern analysis of PvSLL1 and PvSLL2 demonstrated that three alleles of 

each gene exist, 2 of which are coupled to the Pin allele (PvSLL1/2
P1

 and 

PvSLL1/2
P2

) of the S locus and 1 to Thrum (PvSLL1/2
T
). Pin individuals may be 

heterozygous or homozygous for the Pin alleles of PvSLL1 and PvSLL2 whilst 
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Thrum individuals are heterozygous, with at least one allele of each gene being the 

Thrum allele.  Comparison with Arabidopsis genomic databases suggested that 

PvSLL1 encodes a small transmembrane protein whilst PvSLL2 encodes a 

CONSTANS-LIKE protein (Li et al., 2007). 

Controlled crosses were performed and, following the analysis of F1 and F2 plants, 

no recombinants were detected for PvSLL1. As such, it was suggested that a genetic 

distance of < 0.57 cM existed between PvSLL1 and the S locus. Conversely, a single 

recombinant for PvSLL2, a Pin individual possessing the PvSLL2
T
 allele, was 

observed in the F1generation. In an F2 population of 146 progeny, a further 2 

recombinants were also detected, suggesting a distance of 1.37 cM between PvSLL2 

and the S locus. In addition to this, further analysis of PvSLL1 and PvSLL2 in 

recombinant Short and Long Homostyles demonstrated that PvSLL1 and PvSLL2 are 

located on opposite sides of the S locus. The presence of PvSLL1
T
 within Long 

Homostyles suggests that the gene maps to the A side of the locus as it has 

maintained its coupling with the dominant P and A alleles following recombination. 

Conversely, homozygosity for the Pin alleles of PvSLL2 in Long Homostyles 

suggests that this gene maps to the G side of the locus (Li et al., 2007). The 

suggested positions of PvSLL1 and PvSLL2 relative to the S locus and other genetic 

markers can be seen in Figure 1.5. 

 

1.8.3 PvGLO 

In an attempt to characterise the gene responsible for the sepaloid mutation, 

described above in 1.6.2, two Primula B function genes were identified based on 

homology to the Antirrhinum majus B function genes deficiens (def) and globosa 

(glo) (Schwarz-Sommer, 1992; Tröbner et al., 1992; Li et al., 2008). In this study, it 
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was demonstrated that expression of both the Primula DEFICIENS homologue 

(PvDEF) and the Primula GLOBOSA homologue (PvGLO) were affected in the 

sepaloid mutant. It was shown that PvDEF is not linked to the S locus and, as such, 

could not be a candidate for sepaloid. However, PvGLO, which does show linkage, 

was investigated further (Li et al., 2008, 2010). 

PvGLO was characterised by first using Antirrhinum cDNA probes to isolate partical 

cDNA clones in P. vulgaris var. Blue Jeans. 3’ and 5’ RACE were then used to 

obtain full-length cDNA clones. Three alleles of PvGLO were identified. Two of 

these alleles, PvGLO
P1

 and PvGLO
P2

 are specific to Pin individuals whilst Thrum 

flowers possess the PvGLO
T
 allele. The discovery of this Thrum allele of PvGLO  

within a seplaoid  individual therefore disqualified the gene as a sepaloid candidate 

since the phenotype is linked to the Pin allele of the S locus. Whilst the true identity 

of sepaloid remains unknown, evidence of recombination between the sepaloid and 

PvGLO suggests that the locus lies between PvGLO and the S locus (Li et al., 2008). 

As discussed in 1.6.1, the S linked phenotype Hose in Hose is typical of an ectopic 

expression of a B-function gene and it has subsequently been shown that a 

retrotransposon insertion in PvGLO is responsible for this phenotype. Furthermore, 

due to its linkage with the S locus, PvGLO has now become the fourth known 

molecular marker for the S locus and the position of PvGLO relative to the S locus 

and other genetic markers can be seen in Figure 1.5. (Li et al., 2010). 
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Figure 1.5: Summary map of the S locus and surrounding markers. Relative positions 

of S locus marker genes are represented by rectangles. The non-gene marker PvSLP1 

is represented with circle. Linkage distances between each marker and the S locus 

are provided. Map is not drawn to scale. 

 

1.8 Summary and project aims 

The two forms of Primula vulgaris have been recorded in historical documents for 

hundreds of years, though it was Charles Darwin who first recognised the forms, 

their significance and their equal numbers within populations (Darwin, 1862, 1877; 

van Dijk, 1943). Since Darwin’s seminal work, the genetic basis of the Pin and 

Thrum phenotypes seen in Primula species has been well characterised and is largely 

understood. However, through the recent identification of the S locus markers 

PvSLP1, PVSLL1, PvSLL2 and PvGLO, the molecular characterisation of the S locus 

has begun to gather pace. Furthermore, the construction of a BAC library, cloned 

from sequences associated with the S locus in P. vulgaris var. Blue Jeans means that 

a significant resource for the molecular characterisation of the locus is now available 

(Li et al., 2011). 

Whilst the identification and characterisation of these markers has allowed for 

increased scrutiny of the S locus itself, the area immediately surrounding the locus is 

still largely ignored. Using the known S locus markers described above to probe the 

library, a number of BACs have been identified in the areas flanking the locus. By 

performing BAC walks, it has also now been shown that PvSLL1, PvSLP1 and 
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PvGLO are located together on the A side of the locus, whilst PvSLL2 is located on 

the G side (Li et al., submitted). 

Analysis of PvSLL1 has demonstrated that it is strongly linked to the Thrum allele of 

the S locus. In contrast to this, PvGLO, and its mutant phenotype Hose in Hose, are 

known to recombine with the S locus (Li et al., 2010). This suggests that, although 

the mechanism that limits recombination within the S locus prevents recombination 

between S and PvSLL1, this mechanism breaks down between PvSLL1 and PvGLO. 

Furthermore, the strong linkage observed between PvSLP1 and S (Manfield et al., 

2005) suggests that this degeneration occurs between PvSLP1 and PvGLO. 

As work continues to characterise the molecular structure of the S locus itself, this 

project will supplement this work and will have the following aims: 

 To assemble a single, contiguous sequence that connects the two genetic 

markers PvSLP1 and PvGLO through the use of existing BAC DNA 

sequence data. This sequence can then extended to incorporate the genetic 

marker PvSLL1, providing a physical link between PvGLO and the boundary 

of the S locus itself. 

 To annotate this sequence in order to identify all of the genes between the S 

locus and PvGLO. In addition to providing an insight into the nature of the 

genes immediately surrounding the S locus, it is also hoped that the gene 

responsible for the sepaloid mutation, described in 1.6.2 and thought to be 

located within this region, will be identified. 

 To use the above annotations as a means of examining synteny between 

Primula vulgaris and other plant species in the hope of determining whether 

the genes found in this region pre-date the arrival of the key S locus genes.  
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CHAPTER TWO 

Materials and Methods 

 

2.1 Materials and Suppliers 

2.1.1. General Suppliers 

Agilent technologies (www.agilent.com) 5301 Stevens Creek Blvd. Santa Clara, CA 

95051. USA: Stratagene XL-1 Blue Competent Cells. 

 

Epicentre (www.epibio.com) 5602 Research Park Blvd., Suite 200, Madison, WI. 

53719 USA: BACMAX DNA Purification Kit, Riboshredder RNase Blend. 

 

Eurofins MWG Operon (www.eurofinsgenomics.eu) Eurofins Genomics, Anzinger 

Str. 7a, 85560 Ebersberg. Germany: Primer production and DNA sequencing. 

 

GE Healthcare (www.gehealthcare.com) Nightingales Lane, Chalfont St Giles, 

Buckinghamshire. HP8 4SP. UK: Nucleon Phytopure Genomic DNA Extraction Kit. 

 

Life Technologies Ltd (www.lifetechnologies.com) 3 Fountain Drive, Inchinnan 

Business Park, Paisley. PA4 9RF. UK: Qubit Fluorimeter, RNAqueous RNA 

Isolation Kit, RNAlater RNA stabilization solution, M-MLV Reverse Transcriptase 

Kit, RNaseOUT Recombinant Ribonuclease Inhibitor. 

 

New England Biolabs (www.neb.uk.com) 75-77 Knowl Piece, Wilbury Way, 

Hitchin, Hertfordshire. SG4 0TY. UK: Phusion High-Fidelity DNA Polymerase,  

100 bp DNA Ladder, 1 Kb DNA Ladder, Restriction Enzymes. 
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Promega (www.promega.com) Delta House, Southampton Science Park, 

Southampton. SO16 7NS. UK: RQ1 RNase-Free DNase, Go-Taq Flexi DNA 

Polymerase Kit, pGEM-T Easy Vector System, PureYield Plasmid Miniprep 

System. 

 

Qiagen (www.qiagen.com) Qiagen House, Fleming Way, Crawley West, Sussex. 

RH10 9NQ. UK: QIAquick PCR Purification Kit, QIAquick Gel Extraction Kit. 

 

Sigma-Aldrich (www.sigmaaldrich.com) Sigma-Aldrich Company Ltd., Dorset, 

England. UK: Media and Solutions. 

 

Thermo Fisher Scientific Inc (www.thermofisher.com) 81 Wyman Street, 

Waltham, MA 02451. USA: Nanodrop ND-1000 Spectrophotometer, Long PCR 

Enzyme Mix, 

 

2.1.2 Media and Solutions 

Bacteriological growth media and stock solutions referred to in 2.2 were made as 

follows. Autoclave conditions used for sterilisation were 15 lb/sq.in for 20 minutes. 

 

2.1.2.i Media 

Luria Bertani (LB) Medium: 10 g Bacto-Tryptone, 5 g Bacto-Yeast Extract, 10 g 

NaCl in 1000 ml distilled water. pH7 with NaOH and autoclave 

 

LB Agar Plates: 15 g Agar in 1000 ml LB Liquid Medium (pH7) 
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2.1.2.ii Solutions 

Agarose Gel: Agarose dissolved in 400 ml 0.5xTBE. For 1% Agarose: 4 g. For 

1.5% Agarose: 6 g. For 2% Agarose: 8g. Melt in microwave. Add 1 µl Ethidium 

Bromide per 50 ml gel. 

 

Ampicillin Stock: 50 mg/ml in 50% Ethanol. Store at -20 C. Working 

concentration 50 µg~100 µg/ml 

 

Ethylenediamine Tetra Acetic Acid Disodium Salt Dihydrate (EDTA) (0.5 M): 

186.1 g of EDTA.2H2O in 1000 ml distilled water. pH8 with NaOH and autoclave 

 

Ethidium Bromide Stock: 10 mg/ml. Store in dark at room temperature 

 

Isopropylthio--D-galactoside (IPTG) Stock (20%): 2 g IPTG in 10 ml H2O. 

Filter through 0.22 micron filter. Store at -20 C 

 

5x Tris-borate-EDTA (TBE): 54 g Tris base and 27.5 g boric acid to 20 ml 0.5M 

EDTA (pH8.0). Make up to 1 litre with disitilled water 

 

5-Bromo-4-chloro-3-indolyl-β-D-galactoside (X-gal) (50 mg/ml): X-gal in 

dimethylformamide (DMF) Store at -20 °C in dark 

 

2.1.3 Online Tools and Software 

Chromas Lite: technelysium.co.au/?page_id=13 

EMBL-EBI ClustalW2: www.ebi.ac.uk/tools/msa/clustalw2 
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ExPASy: www.expasy.org/tools 

NCBI BLAST: blast.ncbi.nlm.nih.gov/Blast.cgi 

Phytozome BLAST: www.phytozome.net 

Primer3Plus: www.primer3plus.com 

Sequence Manipulation Suite: www.bioinformatics.org/sms2 

TAIR BLAST: www.arabidopsis.org/blast 

 

2.1.14 Plant Material 

Mature Primula vulgaris plants were maintained at the University of Durham 

Botanic Gardens and the University of East Anglia Plant Growth Facility. Plants 

were kept in greenhouses to protect them from weather conditions. 

 

 

2.2 Methods 

2.2.1 Nucleic Acid Extraction and Synthesis 

2.2.1.i Genomic DNA Extraction 

Extraction of genomic DNA from Primula vulgaris plant tissue was performed using 

the illustra Nucleon Phytopure Genomic DNA Extraction Kit (GE Healthcare). All 

volumes given are for extraction of DNA from 0.1g of plant tissue, typically young 

leaves. Volumes given in square brackets were used when 1g of starting tissue was 

used. 

0.1g [1g] fresh weight of leaf tissue was frozen in liquid nitrogen and ground using a 

mortar and pestle to disrupt the cell walls. Once a free flowing powder was achieved, 

the tissue was transferred into a screw-capped tube suitable for centrifugation. To 
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initiate cell lysis, 600 µl [4.6 ml] of Reagent 1 (EDTA, Sodium Dodecyl Sulphate) 

was added to the tube. When RNA free DNA was required, RNase A was added to a 

concentration of 20 µg/ml and the sample was incubated at 37 C for 30 minutes. 

Following this, 200 µl [1.5 ml] of Reagent 2 was added the sample was mixed to 

homogeneity and then incubated at 65 C for 10 minutes with regular agitation. The 

sample was then placed on ice for 20 minutes. To extract DNA, 500 µl [2 ml] cold 

Chloroform (stored at -20 C) was added followed by 100 µl [200 µl] of Nucleon 

Phytopure DNA Extraction Resin Suspension. The mixture was incubated at room 

temperature for 10 minutes with regular agitation and centrifuged at 1300 x g for 20 

minutes, during which the resin formed a barrier between the upper DNA containing 

phase and the lower chloroform phase. The upper phase was removed, added to an 

equal volume of cold isopropanol (stored at -20C) and mixed to precipitate the 

DNA. The precipitated DNA was pelleted by centrifugation at 3250 x g for 10 

minutes and then washed with cold 70% Ethanol (stored at -20C). The pelleted 

DNA was centrifuged again at 3250 x g for 10 minutes. Following centrifugation, 

the supernatant was discarded and the pellet was allowed to air-dry. Finally, the 

pellet was resuspended in TE Buffer. TE Buffer was added in 10 µl aliquots to 

ensure that the DNA was suspended in the minimum possible volume, providing the 

highest concentration possible. DNA concentration was measured using a Qubit 

Fluorimeter (Life Technologies). 

 

2.2.1.ii RNA Extraction 

Extraction of RNA from Primula vulgaris plant tissue was performed using the 

Ambion RNAqueous RNA Isolation Kit (Life Technologies). RNA is extracted from 

a variety of tissues including leaves, roots, flower buds and individual floral organs 
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dissected from flower buds. Leaf, root and flower bud tissues were frozen 

immediately either in liquid nitrogen or on dry ice. Individual floral organs were 

dissected under a microscope and stored in 5-10 volumes (w/v) RNAlater RNA 

stabilization solution (Life Technologies) before being frozen in liquid nitrogen or 

on dry ice. All samples were weighed prior to freezing. Unless stated otherwise, all 

centrifugation steps took place at 13000 x g at room temperature. 

Cell walls were disrupted by grinding the frozen tissue in liquid nitrogen using a 

pestle and mortar to yield a free flowing powder. The powdered tissue was 

transferred into screw-capped tube suitable for centrifugation containing 12 volumes 

(w/v) of Lysis/Binding Solution (formamide, formaldehyde) and 1 volume of Plant 

RNA Isolation Aid and mixed until homogeneity was achieved. When large tissue 

samples were used, the mixture was centrifuged for 3 minutes at 3250 x g to remove 

any large debris. An equal volume of 64% Ethanol was added to the mixture and a 

700 µl aliquot was applied to a filter cartridge placed inside a collection tube. The 

RNA was bound to the filter cartridge by centrifugation. The flow-through was 

discarded and another 700 µl aliquot as applied to the filter. This was repeated until 

all of the lysate/ethanol mixture had been processed. If the volume lysate/ethanol 

mixture exceeded 2 ml, a new filter cartridge was used so as not to exceed RNA 

binding capacity.  The bound RNA was then washed by applying 700 µl Wash 

Solution #1 (guanidinium thiocyanate) to filter catridge and centrifuging for 1 

minute. The RNA was further washed with two 500 µl aliquots of Wash Solution 

#2/3 (100% Ethanol), drawn through the filter cartridge by centrifugation as before. 

Following the second wash, the empty filter cartridge was centrifuged for a further 

30 seconds to remove residual ethanol. RNA was eluted from the filter by applying 

50 µl of Elution Solution preheated to 75 C and centrifuging for 30 seconds at room 
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temperature. A second elution was then performed using a further 20 µl Elution 

Solution. For larger samples, a third elution using 10 µl of Elution Solution was also 

performed. RNA concentration was measured using a Qubit Fluorimeter (Life 

Technologies). 

 

2.2.1.iii First Strand cDNA Synthesis 

Prior to first stand cDNA synthesis, RNA was digested using RQ1 RNase-Free 

DNase (Promega) to endonucleolytically remove residual double stranded and single 

stranded DNA. 1 µl RQ1 RNase-Free DNase 10X Reaction Buffer (400mM Tris-

HCl, 100 mM MgSO4, 10mM CaCl2) was added to 1-8 µl RNA. RQ1 RNase-Free 

DNase was added in a ratio of 1 unit/µg RNA, giving a total final volume of 10 µl. 

The mixture was then incubated at 37 C for 30 minutes. The digestion was stopped 

by the addition of 1 µl RQ1 DNase Stop Solution (20 mM Ethylene Glycol 

Tetraacetic Acid (EGTA)) and the DNase was inactivated by incubation of the 

mixture at 65 C for 10 minutes. Following digestion, RNA concentration was 

measured again using a Qubit Fluorimeter (Life Technologies). 

First strand cDNA was synthesized using Moloney Murine Leukemia Virus Reverse 

Transcrtiptase (M-MLV RT) according to the Invitrogen M-MLV Reverse 

Trasncriptase Kit protocol (Life Technologies). 1µl Oligo (dT)12-18 primer was added 

to  a tube containing 1 µg DNase treated RNA and 1 µl 10 mM dNTP Mix (10 mM 

each dATP, dGTP, dCTP and dTTP). Sterile H2O was added to a total volume of 12 

µl. The mixture was heated to 65 C for 5 minutes and chilled quickly on ice. 4 l 

5X First Strand Buffer (250 mM Tris-HCl, 375 mM KCl, 15 mM MgCl2) was added 

to the mixture along with 2 µl Dithiothreitol (DTT) and 1 µl  (40 units) RNaseOUT 

Recombinant Ribonuclease Inhibitor (Life Technologies). The contents of the tube 
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were mixed gently by inversion at incubated at 37 C for 2 minutes. 1 µl (200 units) 

M-MLV was added and the mixture was incubated at 37 C for 50 minutes. The 

reverse transcription reaction was then terminated by heating the mixture to 70 C 

for 15 minutes. Concentration of the synthesized cDNA was measured using a Qubit 

Fluorimeter (Life Technologies). 

 

2.2.1.iv BAC DNA Extraction 

BAC colonies were stored in glycerol at -80C. Before extraction of BAC DNA 

could begin, colonies from the glycerol stock were grown in culture. 

Chloramphenicol was added to LB media in a 1:100 dilution, giving a final 

concentration of 12.5 µg/ml. Using a heat sealed micropipette tip, a BAC colony 

sample was pricked from the glycerol stock and added to a 1.5 ml microcentrifuge 

tube along with 1 ml of LB/antibiotic mixture. The tube was then incubated 

overnight (min. 16 hours) at 37 C. 

500 µl of overnight culture was added to 5 ml of LB/antibiotic was in a 50-ml screw-

capped tube, with the cap taped lightly into place so as not to prevent air flow in and 

out of the tube. The liquid culture was incubated in a shaking incubator at 37 C for 

30 minutes, shaking at 220 rpm. Following this initial incubation, 5.5 µl induction 

solution was added, giving a 1:1000 dilution. The culture was incubated in a shaking 

incubator at 37 C for a further 4 hours, shaking at 220 rpm. 

BAC DNA was extracted from cells inn liquid culture using the BACMAX DNA 

Purification Kit (Epicentre). Before beginning the extraction procedure, BACMAX 

Solutions 1, 3 and 4 were chilled on ice, according to the protocol. 5.5 ml of liquid 

culture was transferred to a 15 ml screw-capped tube and centrifuged at 3250 x g for 

3 minutes to pellet the cells. 200 µl of BACMAX Solution 1 was added to the pellet 



43 

 

and the tube was vortexed vigorously to resuspend the cells. Following resuspension, 

400 µl of BACMAX Solution 2 was added to the cells and mixed gently by 

inversion to lyse the cells. 300 µl of BACMAX Solution 3 was added and the tube 

was again mixed gently by inversion until a white precipitate formed. The tube was 

then incubated on ice for 15 minutes and then centrifuged at 3250 x g for 15 minutes 

at 4 C to remove any remaining cellular debris. The supernatant was transferred to a 

1.5 ml microcentrifuge tube using a 1000 µl large orifice pipette tip to minimize the 

risk of shearing the DNA. 540µl of room temperature isopropanol was added to the 

supernatant and mixed by inversion to precipitate the DNA. The DNA was then 

pelleted by centrifugation at 3250 x g for 15 minutes at 4 C and the isopropanol was 

carefully poured off. The pellet was allowed to air-dry at room temperature for 5 

minutes and then resuspended in 250 µl TE Buffer by tapping and swirling the tube. 

Vortexing was avoided to prevent damage to the DNA. Any RNA suspended with 

the DNA was removed by adding 3 µl of RiboShredder RNase Blend (Epicentre) to 

the solution and incubating for 30 minutes at 37 C. Following RNA digestion, the 

tube was cooled to room temperature and 250 µl of chilled BACMAX Solution 4 

was added to the tube. The solutions were mixed thoroughly by tapping the tube and 

incubated on ice for 15 minutes. The tube was then centrifuged at 3250 x g for 15 

minutes at 4C and the supernatant was recovered and transferred to a fresh 

microcentrifuge tube. The recovered DNA was precipitated with 1 ml 100% Ethanol 

and pelleted by centrifugation at 3250 x g for 15 minutes at 4 C. The Ethanol was 

removed and the pellet was allowed to air-dry at room temperature for 5 minutes. 

Finally, the DNA was resuspended in 25 µl of TE Buffer. DNA concentration was 

measured using a Qubit Fluorimeter (Life Technologies). 
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2.2.1.v Phenol/Chloroform extraction and ethanol precipitation of DNA 

The following procedure was used to precipitate DNA from an existing solution. 

Equal volumes of phenol and chloroform were mixed and added in a 1:1 ration to a 

1.5 ml microcentrifuge containing suspended DNA. If the volume of suspended 

DNA was low, H2O was added to create a final volume of ~100 µl before the 

addition of Phenol/Chloroform. The solutions were mixed thoroughly by vortexing 

for 1 minute then centrifuged at 20,913 x g for 5 minutes. The upper aqueous phase 

was removed and added to a fresh microcentrifuge tube with an equal volume of 

chloroform. The mixture was vortexed for 1 minute and centrifuged for 5 minutes at 

20,913 x g as before. The upper aqueous phased was removed, added to a fresh 

microcentrifuge tube and mixed with 3x volume of cold 100% Ethanol (stored at -

20C) to precipitate the DNA. The tube was then centrifuged for 20 minutes at 

20,913 x g at 4C to pellet the DNA. Following centrifugation, the ethanol was 

decanted and the pellet was washed with 300l cold 70% Ethanol (stored at -20C) 

and centrifuged for a further 5 minutes at 20,913 x g at 4C. The ethanol was 

removed and the pellet allowed to air-dry and then resuspended in either sterile, 

RNA free H2O or TE Buffer. DNA concentration was measured using a Qubit 

Fluorimeter (Life Technologies). 

 

2.2.1.vi Nucleic Acid Quantitation 

a) Nanodrop Spectrophotometer Quantitation 

Spectrophotometric quantitation of nucleic acids was performed using a Nanodrop 

ND-1000 Spectrophotometer (Thermo Fisher Scientific Inc.). The spectrophotometer 

was initialized by pipetting 1.5 µl H2O onto the lower pedestal of the Nanodrop and 

lowering the upper arm to form a column of liquid between the two pedestals. 
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Following initialization, the pedestals were cleaned with tissue and a blank 

measurement was made using 1.5 µl of the same medium that the nucleic acid to 

measured had been suspended in, typically H2O, TE Buffer or Elution Buffer 

(containing 10 mM Tris.Cl pH8). The pedestals were cleaned again and 1.5 µl of the 

nucleic sample to be measured was loaded onto the lower pedestal and measured. 

 

b) Qubit Fluorimeter Quantitation 

Fluorometric quantitation of nucleic acids was performed using a Qubit2.0 

Fluorometer (Life Technologies). The Qubit Working Solution was prepared by 

adding nµl of the necessary Qubit reagent (dsDNA, ssDNA or RNA)  to n x 199 µl 

of the necessary Qubit buffer (dsDNA, ssDNA or RNA) where n = number of 

samples to be measured. Two standards were also prepared in order to calibrate the 

fluorometer. To prepare the standards, 190 µl Qubit Working Solution was added to 

two Qubit Assay Tubes containing Standard 1 and Standard 2 respectively. The 

standards were read successively by placing the assay tubes into the sample chamber 

of the fluorometer and measuring fluorescence. To prepare samples for 

measurement, 180-199 µl Qubit Working Solution was added to 1-20 µl of the 

sample to be measured to give a total volume of 200 l. All tubes were mixed 

thoroughly and incubated at room temperature for 2 minutes. Sample concentrations 

were calculated by placing the assay tubes into the sample chamber of the 

fluorometer and measuring fluorescence. Stock concentrations were calculated based 

on the Sample:Qubit Working Solution ratio within the assay tube. 
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2.2.2 Polymerase Chain Reaction 

All PCR reactions were performed using a Bio-Rad T100 Thermal Cycler or a Bio-

Rad iCycler iQ Real Time PCR system. 

 

2.2.2.i Primer Design and Synthesis 

Oligonucleotide for all PCR reactions were designed using the Primer3Plus primer 

design tool (Primer3Plus). All primers were synthesized by Eurofins MWG Operon 

(Eurofins). Sequences and properties of all primers are detailed in Appendix A. 

 

2.2.2.ii Standard PCR 

a) Standard PCR for General Applications 

For most PCR applications, the Go-Taq Flexi DNA Polymerase Kit (Promega) was 

used. This kit contains GoTaq DNA Polymerase, a nonrecombinant modified form 

of Taq DNA polymerase lacking 5’ to 3’ exonuclease activity. The volumes of 

reagents used in standard PCR reactions using Go-Taq Flexi DNA Polymerase are 

shown in Table 2.1. Most PCR reactions were performed in a total volume of 25 µl. 

A total volume of 50 µl was used when the products were to be isolated for use in 

other applications. Template DNA was typically added at an initial concentration of 

20-100 ng/µl. All sets of PCR reactions contained a negative (template-free) control 

reaction to highlight any contamination of PCR reagents. 
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PCR Reagent  Volume in 

25 µl Reaction 

Volume in 

50 µl Reaction 

5X GoTaq Flexi Buffer  5 µl 10 µl 

MgCl2 Solution (25 mM)  2 µl 4 µl 

dNTP Mix (10 mM each)  0.5 µl 1 µl 

Forward Primer (10 pmol/µl)  1 µl 2 µl 

Reverse Primer (10 pmol/µl)  1 µl 2 µl 

Template DNA  1 µl 2 µl 

GoTaq DNA Polymerase (5 

u/µl) 

 0.1 µl 0.2 µl 

H2O  14.4 µl 28.8 µl 

Total Volume  25 µl 50 µl 

Table 2.1:  Standard volumes of PCR reagents used in a reaction with GoTaq DNA 

Polymerase. 

 

Table 2.2 describes the typical PCR conditions used with GoTaq DNA polymerase. 

The number of Denaturation-Annealing-Extension cycles was altered according to 

the concentration of DNA template used in the reaction and was often altered when 

trying to optimise the reaction. The length of the extension step was varied according 

to the predicted size of the product being amplified, allowing 1 minute of extension 

per Kilobase of product. The annealing temperature was also varied according to the 

melting temperatures of the oligonucleotide primers being used. This typically varied 

between 50C and 60C and was calculated based on the melting temperatures of the 

primers detailed in Appendix A. Pairs of primers were designed to have similar 
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melting temperatures and the annealing temperatures used were typically 2-3C 

below these values. This was then raised to increase specificity of amplification. 

Step Temperature Time # Cycles 

Initial Denaturation 95C 3 min x1 

Denaturation 95C 30 sec  

Annealing 50C - 60C 30 sec x35 

Extension 72C 1 min/kb  

Final Extension 72C 5 min x1 

Infinite Hold 4C ∞ x1 

Table 2.2: Standard conditions used for PCR with GoTaq DNA Polymerase. 

 

Following PCR, products were either processed immediately or stored at 4C until 

ready for use. For long term storage, products were frozen at -20C. 

b) Standard PCR with Proofreading 

When PCR products were to be sequenced or used for other sequence specific 

applications, Phusion High-Fidelity DNA Polymerase (New England Biolabs), an 

alternative polymerase enzyme that also possessed proofreading functionality, was 

used. The volumes of reagents used in PCR reactions using Phusion High-Fidelity 

DNA Polymerase are shown in Table 2.3. PCR reactions could be performed in a 

total volume of 20 µl or 50 µl. However, as most applications that required 

proofreading also required purified PCR results, a reaction volume of 50l was used 

when using this enzyme. Template DNA was typically added at an initial 
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concentration of 20-100 ng/µl. All sets of PCR reactions contained a negative 

(template-free) control reaction to highlight any contamination of PCR reagents. 

 

PCR Reagent  Volume in 

20 µl Reaction 

Volume in 

50 µl Reaction 

5X Phusion HF Buffer  4 µl 10 µl 

dNTP Mix (10 mM each)  0.4 µl 1 µl 

Forward Primer (10 pmol/µl)  1 µl 2.5 µl 

Reverse Primer (10 pmol/µl)  1 µl 2.5 µl 

Template DNA  1 µl 2.5 µl 

Phusion DNA Polymerase (2 

u/µl) 

 0.2 µl 0.5 µl 

H2O  12.4 µl 31 µl 

Total Volume  20 µl 50 µl 

Table 2.3: Standard volumes of PCR reagents used in a reaction with Phusion DNA 

Polymerase. 

 

 

Table 2.4 describes the typical PCR conditions used with Phusion DNA Polymerase 

(New England Biolabs). The number of Denaturation-Annealing-Extension cycles 

was altered according to the concentration of DNA template used in the reaction and 

was often altered when trying to optimise the reaction. The length of the extension 

step was varied according to the predicted size of the product being amplified, 

allowing 30 seconds of extension per Kilobase of product. The annealing 

temperature was also varied according to the melting temperatures of the 
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oligonucleotide primers being used. This typically varied between 50C and 60C 

and was calculated based on the melting temperatures of the primers detailed in 

Appendix A. 

 

Step Temperature Time # Cycles 

Initial Denaturation 98C 30 sec x1 

Denaturation 98C 10 sec  

Annealing 50C - 60C 30 sec x35 

Extension 72C 30 

sec/kb 

 

Final Extension 72C 10 min x1 

Infinite Hold 4C ∞ x1 

Table 2.4: Standard conditions used for PCR with Phusion DNA Polymerase. 

 

Following PCR, products were either processed immediately or stored at 4C until 

ready for use. For long term storage, products were frozen at -20C. 

2.2.2.iii Long PCR 

For PCR applications where large regions of sequence beyond the amplification 

range of standard PCR enzymes were being amplified, Fermentas Long PCR 

Enzyme Mix (Thermo Fisher Scientific Inc.) was used. Fermentas Long PCR 

Enzyme Mix contains both Taq DNA Polymerase and a second thermostable DNA 

polymerase with proofreading activity and is able to amplify up to 21 kb from 

genomic DNA templates. The volumes of reagents used in Long PCR reactions 

using this mix are shown in Table 2.5. All PCR reactions were performed in a total 
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volume of 50 µl. Template DNA was typically added at an initial concentration of 

20-100 ng/µl. All sets of PCR reactions contained a negative (template-free) control 

reaction to highlight any contamination of PCR reagents. 

 

 

PCR Reagent   Volume in 

50 µl Reaction 

10X Long PCR Buffer 

with 15 mM MgCl2 

  5 µl 

dNTP Mix (2 mM each)   5 µl 

Forward Primer (10 pmol/µl)   2 µl 

Reverse Primer (10 pmol/µl)   2 µl 

Template DNA   2 µl 

Long PCR Enzyme Mix (5 u/µl)   0.5 µl 

H2O   33.5 µl 

Total Volume   50 µl 

Table 2.5: Standard volumes of PCR reagents used in a reaction with Fermentas 

Long Enzyme Mix. 

 

 

Table 2.6 describes the typical PCR conditions used with Fermentas Long Enzyme 

Mix (Thermo Fisher Scientific Inc). The number of Denaturation-Annealing-

Extension cycles was altered according to the concentration of DNA template used 

in the reaction and was often altered when optimising the reaction. The length of the 

extension step was varied according to the predicted size of the product being 
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amplified, allowing 1 minute of extension per Kilobase of product. The annealing 

temperature was also varied according to the melting temperatures of the 

oligonucleotide primers being used. This typically varied between 50C and 60C 

and was calculated based on the melting temperatures of the primers detailed in 

Appendix A. 

Step Temperature Time # Cycles 

Initial Denaturation 98C 3 min x1 

Denaturation 96C 20 sec  

Annealing 50C - 60C 30 sec x10 

Extension 68C 60 

sec/kb 

 

Denaturation 94C 20 sec  

Annealing 50C – 60C 30 sec x25 

Extension 68C 60 

sec/kb 

 

Final Extension 72C 10 min x1 

Infinite Hold 4C ∞ x1 

Table 2.6: Standard conditions used for PCR with Fermentas Long PCR Enzyme 

Mix 

Following PCR, products were either processed immediately or stored at 4C until 

ready for use. For long-term storage, products were frozen at -20C. 

2.2.2.iv Rapid Amplification of 3’ cDNA Ends (3’ RACE) PCR 

Amplification of 3’ ends of specific cDNA transcripts was performed using the Go-

Taq Flexi DNA Polymerase Kit (Promega) with a gene specific forward primer and 
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an Oligo V(dT)18 reverse primer. The Oligo V(dT)18 primer consisted of 18 Ts, 

designed to anneal to the polyA tail of the mRNA transcripts, preceded by either A, 

C or G in a 1:1:1 ratio. As such, 3x standard volume of the reverse primer was 

necessary as only one third of primers would anneal correctly. The volumes of 

reagents used in 3’ RACE PCR reactions are shown in Table 2.7. 3’ RACE PCR 

reactions were typically performed in a total volume or 25 µl, or 50 µl when the 

products were to be isolated. Template RNA was typically added at an initial 

concentration of 20-100 ng/µl. All sets of PCR reactions contained a negative 

(template-free) control reaction to highlight any contamination of PCR reagents. 

 

PCR Reagent  Volume in 

25 µl Reaction 

Volume in 

50 µl Reaction 

5X GoTaq Flexi Buffer  5 µl 10 µl 

MgCl2 Solution (25 mM)  2 µl 4 µl 

dNTP Mix (10 mM each)  0.5 µl 1 µl 

Forward Primer (10 pmol/µl)  1 µl 2 µl 

Oligo V(dT)18  Primer (10 pmol/µl)  3 µl 6 µl 

Template DNA  1 µl 2 µl 

GoTaq DNA Polymerase (5 u/µl)  0.1 µl 0.2 µl 

H2O  12.4 µl 24.8 µl 

Total Volume  25 µl 50 µl 

Table 2.7: Standard volumes of PCR reagents used in 3’ RACE using GoTAQ DNA 

Polymerase 
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PCR was performed under the same conditions as standard PCR using GoTaq DNA 

Polymerase, with the annealing temperature calculated according to the melting 

temperature of the gene specific forward primer. Following PCR, products were 

either processed immediately or stored at 4C until ready for use. For long-term 

storage, products were frozen at -20C. 

2.2.2.v. Purification of PCR Products 

When visualisation of PCR products by Agarose Gel Electrophoresis (2.2.3.i) 

revealed that only one product had been produced, products were purified directly 

from solution using the QIAquick PCR Purification Kit (Qiagen). Unless stated 

otherwise, all centrifugation steps took place at 17,900 x g at room temperature. 

The PCR reaction solution was added to a 1.5 ml microcentrifuge tube and 5 

volumes of Buffer PB (containing Guanidine Hydrochloride and Isopropanol) were 

added to the tube to denature the PCR reagents and precipitate the DNA. The 

mixture was transferred to a QIAquick column and the column was placed into a       

2 ml collection tube. If the volume of the mixture exceeded the maximum capacity 

of the column (800 µl), the mixture was divided into 800l aliquots and the 

following step repeated until all of the mixture had been processed. The DNA was 

bound to the column by centrifugation for 1 minute. The flow through was discarded 

and the column place back into the same collection tube. The bound DNA was 

washed by adding 750 µl Buffer PE (containing Ethanol) and centrifuging for 1 

minute. The flow through was discarded and the column was returned to the 

collection tube and subjected to a further minute of centrifugation to remove residual 

buffer. The QIAquick column was removed from the collection tube and placed in a 

clean 1.5 ml microcentrifuge tube. 50 µl Buffer EB ((containing 10 mM Tris.Cl 

pH8) was applied to the column filter and the PCR products were eluted by 
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centrifugation for 60 seconds. When a higher concentration of product was required, 

the volume of Buffer EB used was reduced to 30 µl and the column was allowed to 

stand for 1 minute prior to centrifugation. The concentration of eluted PCR products 

was measured using a Nanodrop Spectrophotometer (Thermo Fisher Scientific Inc.). 

 

2.2.3 Gel Electrophoresis 

2.2.3.i Agarose Gel Electrophoresis 

PCR products were analysed using electrophoresis of agarose gels containing 

Ethidium bromide to confirm that the correct products of a predicted size had been 

produced. Typically, gels containing 1.5% agarose were used, however, agarose 

concentration was decreased to 1% when larger product sizes were predicted and 

increased to 2% when multiple bands were seen. Agarose gels were made by adding 

molecular grade agarose (Sigma-Aldrich) to 0.5x TBE Buffer in the correct w/v ratio 

to provide 1%, 1.5% or 2% gels. The mixture was heated with regular agitation to 

ensure that the agarose was completely dissolved. Ethidium bromide was added from 

stock (10 mg/ml) to a final concentration of 0.2 µg/ml. The gel was poured into a 

casting tray and a comb was placed with its teeth submerged in the gel, and was 

allowed to cool. Once cooled, the comb was removed and the gel was placed into a 

Mini-Sub Cell GT Cell (Bio-Rad) and covered in sufficient TBE buffer. For larger 

gels, either the Wide Mini-Sub Cell GT Cell or Sub-Cell GT Cell (Bio-Rad) was 

used according to size required. Samples were loaded directly into the wells left by 

the teeth of the gel casting combs. For clear samples, 6X Blue Loading Dye (New 

England Bioloabs) was added in a 1:5 ratio to provide blue colour for loading. For 

reference, 5 µl DNA marker ladder was loaded alongside samples to aid in band size 

determination. Different ladders were used depending on the predicted size of PCR 
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products. For products <1 kb in length, 100 bp DNA Ladder (New England Biolabs) 

was used. For products >1 kb in length, 1 Kb DNA Ladder (New England Biolabs) 

was used. Samples were run by applying 80 volts to the gel for 30 minutes using a 

PowerPac Basic Power Supply (Bio-Rad). When larger gels were run using a Sub-

Cell GT Cell, the voltage was increased to 110 volts. Following gel electrophoresis, 

DNA was visualised by transillumination with UV light. 

 

2.2.3.ii Extraction of PCR Products from Agarose Gel 

PCR products were isolated from agarose gel using the QIAquick Gel Extraction Kit 

(Qiagen). This was used as an alternative to the QIAquick PCR Purification Kit 

(Qiagen) when PCR products showed multiple bands and only those of a specific 

size were to be extracted. Unless stated otherwise, all centrifugation steps took place 

at 17,900 x g at room temperature. 

Using a clean scalpel, the desired band was excised from the agarose gel under UV 

light and placed into a clean 2 ml microcentrifuge tube and weighed. 3 volumes of 

yellow Buffer QG (containing Guanidine thiocyanate) were added to one volume of 

gel (for example, 100 mg ~ 100 µl) to aid in solubilisation.  The tube was incubated 

at 50C for 10 minutes, with regular agitation until the gel had completely dissolved. 

If the colour of the solution had changed from yellow to purple, 10 l 3 m Sodium 

acetate (pH5) was added to lower the pH and restore the yellow colour. Once the gel 

was fully dissolved, 1 gel volume of room temperature isopropanol was added to the 

sample and mixed well. The mixture was then transferred to a QIAquick spin 

column and the column was placed into a 2 ml collection tube. If the volume of the 

mixture exceeded the maximum capacity of the column (800 µl), the mixture was 

divided into 800 l aliquots and the following step repeated until all of the mixture 
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had been processed. To bind the DNA to the column, the sample was centrifuged for 

1 minute. The flow through was discarded and the column returned to the same 

collection tube. 500 µl Buffer QG was added to the column and the sample was 

centrifuged for a further minute to remove any traces of agarose. The flowthrough 

was discarded and 750 l Buffer PE (containing Ethanol) was applied to the filter. 

When the sample was to be directly used for sequencing, or other salt sensitive 

applications, the column was allowed to stand for 5 minutes. The sample was 

washed by centrifugation for 1 minute and the flow through was discarded. The 

column was placed back into the collection tube and subjected to a further 1 minute 

of centrifugation to remove residual ethanol from the filter. The column was 

removed from the collection tube and placed in a 1.5 ml microcentrifuge tube. To 

elute the DNA, 50 µl Buffer EB (containing 10 mM Tris.Cl pH8) was applied to the 

filter and the sample was centrifuged for 1 minute at 20,913 x g. When a higher 

concentration of eluted DNA was desired, the volume of Buffer EB was reduced to 

30 µl and the sample was allowed to stand for 4 minutes prior to centrifugation. The 

concentration of eluted PCR products was measured using a Nanodrop 

Spectrophotometer (Thermo Fisher Scientific Inc.). 

 

2.2.4 Nucleic Acid Restriction 

2.2.4.i Digestion of DNA using Restriction Enzymes 

A variety of different restriction enzymes were used to cut DNA based on recognised 

sequences, either 4 bases or 6 bases in length. All enzymes used were provided by 

New England Biolabs. Table 2.8 shows the volumes of different components used in 

a typical restriction digest using the four base cutter HaeIII (New England Biolabs).  

1 unit of enzyme is typically the amount required to digest 1 µg DNA in a 50 µl 
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reaction in 60 minutes. However, a 10x overdigestion was used in order to neutralise 

any variability introduced by differences in DNA templates.  Four different buffers 

are available from New England Biolabs for use in digestion reactions. Information 

provided with each enzyme indicated to the level of activity achieved by the enzyme 

in each of the available buffers. In all cases, the Buffer which allowed for the highest 

level of activity was used. 

 

 

Component Volume 

HaeIII Restriction Enzyme (10 u/µl) 1 µl 

DNA 1 µg 

10X NE Buffer 2 5 µl 

H2O To 50 µl 

 

Table 2.8: Volumes of components used in a typical restriction digest. 

 

Reactions were typically incubated at 37C for 60 minutes to allow digestion to take 

place. The temperature and duration of incubation was varied according to the 

requirements of individual enzymes. Reactions were typically stopped using heat 

inactivation. This was performed by incubating the reaction mixture to 80C for 20 

minutes. The temperature and duration of heat inactivation used was varied 

according to the requirements of individual enzymes.  Following digestion, restricted 

DNA could be purified using the Qiagen QIAquick PCR Purification Kit (2.2.2.v). 

 

2.2.5 DNA Cloning 
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2.2.5.i DNA Ligation 

DNA ligation was performed using T4 DNA Ligase with the pGEM-T Easy Vector 

System (Promega). Alongside DNA samples, ligation reactions were also performed 

using control insert DNA (positive control) and with no DNA insert (background 

control. 5 l 2x Rapid Ligation Buffer was added to a clean 1.5 ml microcentrifuge 

tube with 1 µl pGEM-T Easy Vector. DNA inserts to be ligated were added in a 3:1 

ratio of insert to the vector, equating to ~20 ng insert. For the positive control, 2 µl 

control insert DNA was added. 1 µl (3 units) of T4 DNA ligase were also added 

before H2O was added to bring the reaction to a total volume of 10 µl. The reactions 

were mixed gently by pipetting and incubated at 4 C overnight (minimum 16 

hours). 

 

2.2.5.ii Transformation of Competent Cells 

Ligated DNA Vectors were transformed into Stratagene XL1-Blue Competent Cells 

(Agilent technologies). During transformation, an extra positive control was 

performed using the pUC18 control vector. 

XL1-Blue competent cells (stored at -80 C) were thawed on ice. Once thawed     

100 µl of cells were pipetted into a 14 ml Falcon Polypropylene tube that had been 

pre-chilled on ice. 1.7 µl -mercaptoethanol was added to each aliquot of cells. The 

tubes were swirled gently then incubate on ice for 10 minutes, with additional 

swirling every 2 minutes. Between 0.1 ng and 0.5 ng ligated sample DNA was added 

to the cells, with 1 µl pUC18 control DNA added to the positive control tube, and 

incubated for a further 30 minutes on ice. The cells were heat shocked at 42 C in a 

water bath for precisely 45 seconds and incubated on ice for a further 2 minutes.    
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0.9 ml SOC medium, preheated to 42 C, was added and the cells were incubated for 

1 hour at 37 C, shaking at 250 rpm. 

LB agar plates were prepared containing Ampicillin at a final concentration of        

50 g/ml. To allow blue/white selection of colonies, X-gal (20 mg/ml) and IPTG 

(20%) were added at final concentrations of 800 ng/ml and 20 ng/ml respectively. 

200 µl transformation mixture was applied to an LB agar plate and streaked evenly 

across the surface. For pUC18 control plates, 5 µl pUC18 transformation mixture 

was plated. Plates were incubated at 37 C overnight (minimum 17 hours) to allow 

colony growth and colour development. Colonies that contained the desired insert 

developed a white colour whilst those that didn’t developed a blue colour. Incubation 

for a further 2 hours at 4 C helped to enhance colour development. 

A number of white colonies were identified and transferred to a fresh plate using a 

heat sealed pipette tip. The presence of the desired insert within these colonies was 

further confirmed by colony PCR, using bacterial colonies as a source of template 

DNA by dipping the pipette tip into the PCR reaction mixture. PCR was then 

performed according to the same protocol as Standard PCR (2.2.2.ii) with SP6 and 

T7 primers (described in Appendix A), designed to amplify DNA inserts from the 

pGEM-T vector. Transferred colonies were incubated overnight (minimum 17 hours) 

at 37C to allow further growth. 

 

2.2.5.iii Preparation of Plasmids for Sequencing 

Before plasmids were purified from colonies for sequencing, the colonies were 

grown in liquid culture. 2 ml of liquid LB media was added to a 14 ml Falcon 

Polyproylene tube with 2 µl Ampicillin (1000x dilution). The media was inoculated 
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with colonies know to contain the desired insert and incubated overnight (minimum 

16 hours) at 37 C, shaking at 250 rpm. 

Plasmids were prepared for sequencing using the PureYield Plasmid Miniprep 

System (Promega). Unless stated otherwise, all centrifugation steps were performed 

at 17,900 x g at room temperature. 

Following overnight incubation, liquid cultures were centrifuged at 3250 x g for 10 

minutes to pellet the cells. The supernatant was discarded and the cells were 

resuspended in 600 µl LB media and transferred to a 1.5ml microcentrifuge tube. 

100 µl Cell Lysis Buffer was added to the cells and mixed by inversion. Lysis was 

allowed to occur for no more than 2 minutes before 350 µl cold Neutralisation 

Solution (stored at 4 C) was added and mixed thoroughly by inversion. Following 

complete neutralisation, indicated by the formation of a yellow precipitate, the 

mixture was centrifuged for 3 minutes to remove cellular debris. The supernatant 

was transferred to a PureYield Minicolumn and the column was placed in a 

PureYield Collection tube. The mixture was centrifuged for 15 seconds, the flow 

through was discarded and the column was returned to the same collection tube.   

200 µl Endotoxin Removal Wash was added and the column was centrifuged for a 

further 15 seconds. Following centrifugation, 400 µl of Column Wash Solution was 

added to the column and the mixture was centrifuged for 30 seconds. The column 

was transferred to a clean 1.5 ml microcentrifuge tube and 30 µl Elution Buffer     

(10 mM Tris-HCl, 0.1 mM EDTA pH8.5) was applied directly to the column filter. 

The column was allowed to stand for 1 minute and then centrifuged for 15 seconds 

to elute the plasmid DNA. DNA was then processed immediately or stored at -20 C. 

The concentration of eluted Plasmid DNA was measured using a Nanodrop 

Spectrophotometer (Thermo Fisher Scientific Inc.). 
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2.2.6 DNA Sequencing 

2.2.6.i Direct DNA Sequencing 

All direct sequencing of DNA was performed by external bodies. Samples 

sequenced by the Durham DNA Sequencing and Fragment Analysis Facility were 

sequenced using the Applied Biosystems 3730 DNA Analyser. Samples sequenced 

by Eurofins MWG Operon were sequenced using Applied Biosystems 3730XL DNA 

Analyser. 

 

2.2.6.ii Next Generation DNA Sequencing. 

a) 454 Sequencing 

The 454 sequencing platform relies on the pyrosequencing reaction, detecting light 

emitted as nucleotides are incorporated into a complementary strand of DNA 

(Mardis, 2008). All 454 sequencing was performed by the Centre for Genomic 

Research, University of Liverpool using the Roche 454 GS FLX. Pyrosequencer. 

 

b) Illumina Sequencing 

The Illumina sequencing method relies on synthesis of a DNA strand using 

fluorescent labelled nucleotides which imaged following the incorporation of each 

base (Mardis, 2008). All Illumina Sequencing was performed by The Genome 

Analysis Centre, Norwich using the Illumina HiSeq2500 and Illumina MiSeq 

platforms. 
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2.2.7 Sequence Analysis of DNA 

2.2.7.i Confirmation of Sequencing Results 

DNA sequence data was produced in FASTA format and accompanied with 

chromatogram files to aid in the manual confirmation of the nucleotide sequence. 

Chromatograms were viewed using Chromas Lite 

(technelysium.co.au/?page_id=13), a free chromatogram viewer produced by 

Technelysium. DNA sequence was presented above the sequencing chromatogram 

and unclear bases were identified. The chromatogram peaks were used to manually 

‘call’ ambiguous bases and to identify erroneous bases for removal. Following 

alterations, the FASTA sequence was altered accordingly. 

 

2.2.7.ii Assembly of Sequence Contigs 

Sequence contigs were combined by identifying areas of identical sequence at the 

ends of each of the smaller contigs when presented in FASTA format. DNA FASTA 

sequences were analysed using the NCBI Basic Local Alignment Search Tool 

BLASTN search (blast.ncbi.nlm.nig.gov/Blast.cgi) to align multiple contigs and 

identify regions of similar sequence. If homologous sequences were identified, they 

were used to combine the shorter sequence into a single, larger contig by removal of 

the sequence from one strand before joining the two sequences together. When 

possible, identical sequence was removed from the smaller of the two sequences to 

maintain continuity. Similarly, if one sequence was already anchored, having been 

previously joined to another, this sequence was preferred. The reverse complements 

of the sequences were used where necessary to maintain continuity. Reverse 

complementation of sequences was performed using The Sequence Manipulation 

Suite (www.bioinformatics.org/sms2). 
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In instances where genetic material had been obtained from cultivars of Primula 

vulgaris, the TGAC browser was used to convert the sequence from the cultivar into 

the wild type sequence. This served to remove and cultivar specific polymorphisms. 

 

2.2.7.iii Alignment of DNA Sequences 

DNA sequences were aligned using the EMBL-EBI ClustalW2 tool 

(www.ebi.ac.uk/tools/msa/clustalw2). Nucleotide sequences were entered in FASTA 

format and aligned based on their nucleotide sequence. The tool provided output by 

presenting the sequences above each other, displaying identical bases and 

highlighting regions unique to one sequence. The same tool was used for the 

alignment of amino acid sequences. 

 

2.2.8 Annotation of DNA Sequences 

2.2.8.i Translation of DNA Sequences 

All nucleotide sequences were translated into Amino Acid sequences using the 

ExPASy Translate tool (www.expasy.org/tools). Nucleotide sequences were 

translated into six open reading frames; 3 forward and 3 reverse. The tool was also 

used to align translated sequence with its original nucleotide sequence. 

 

2.2.8.ii Identification of Homologous Genes. 

Nucleotide sequences were analysed using the NCBI BLAST to identify genes. 

Genes were identified based on homology with previously identified genes from 

other species using both the BLASTN tool, searching a nucleotide database using a 

nucleotide query, and the TBLASTX tool, searching a translated nucleotide database 
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using a translated nucleotide query. Only genes identified as homologous to genes 

from other plant species were recorded. 

 

2.2.8.iii Genetic Annotation of Sequences 

Following the initial identification of a gene containing nucleotide sequence, the 

sequence was translated and aligned to the known amino acid sequence of the 

homologous gene, obtained through the NCBI database, in order to identify any 

introns within the original nucleotide sequence. All open reading frames (ORFs) of 

the translated nucleotide sequence were aligned to the database sequence.  Amino 

acids sequences were displayed alongside the original nucleotide sequences and 

intron-exon boundaries were identified in accordance with the GT-AG rule 

(Breathnach and Chambon, 1981). Start and stop codons were also identified and 

ORFs were combined to construct the amino acid sequence of the gene in 

conjunction with the original nucleotide sequence. 

 

2.2.8.iv Syntenic Mapping of Genes 

Following annotations of all genes found within nucleotide sequences, the amino 

acid sequences of each gene were used as queries in BLASTP searches, using 

protein queries to search protein databases, against a number of species-specific 

databases. The TAIR BLAST (www.arabidopsis.org/blast) tool was used to identify 

homologous genes from Arabidopsis thaliana whilst the Phytozome BLAST tool 

(www.phytozome.net) was used for other species. Upon identification of 

homologous genes, the locus of each gene was recorded and compared to the loci 

identified within Primula in order to identify any conservation of gene order. 
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CHAPTER THREE 

Identification of the allelic origins of Primula vulgaris cv. Blue Jeans 

BACs 

 

3.1 Introduction 

3.1.1 Construction of the P. vulgaris cv. Blue Jeans BAC library 

The construction of a BAC library, containing genomic DNA from Thrum Primula 

vulgaris cv. Blue Jeans individuals, provides an important source of sequence data 

from the area immediately surrounding the Primula S locus. Although not all of the 

BACs within the library have been characterised, many of the 54 BACs already 

identified are estimated to cover regions over 60Kb long with some examples, such 

as the BAC 32O2, up to 110Kb in length. Additionally, many BACs have also been 

shown to overlap with others within the library, suggesting that the two BAC 

sequences could be combined into a single, even larger sequence. 

The P. vulgaris cv. Blue Jeans BACs have also been a valuable tool in the 

positioning of the three markers SLL1, PvSLP1 and Hose in Hose relative to the S 

locus (Manfield et al., 2005; Li et al., 2007, 2008, 2011). By identifying SLL1 within 

the BAC 32O2, PvSLP1 within 81B15, and PvGLO (the locus responsible for the 

Hose in Hose mutation) within BAC 28O8, these three BACs could be used as 

starting points to identify other BACs surrounding them, using sequences from the 

end of each BAC to probe the BAC library and identify overlapping sequences. 

Using this method, a BAC walk has now been completed to identify 23 BACs from 

the region between the S locus and PvGLO, and the BACS identified by this method 

are shown in Figure 3.1 (Li et al., 2011). 
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Figure 3.1: Relative positions of 23 BACs identified within the P. vulgaris cv. Blue Jeans BAC library. The F and R ends of each BAC are labelled. The 

positions of the S locus markers SLL1, PvSLP1 and PvGLO and estimated sizes of BACs are shown. BACs are not shown to scale (Li et al., 2011). 
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Due to the large size of many of the BACs within the library, Direct DNA 

sequencing methods are unable to provide sequence data far beyond the ends of each 

BAC. Upon identification of each BAC and the sequencing of each end, the end 

thought to be the 5’ end of the BAC was labelled as the F (Forward) end and the 3’ 

end was labelled the R (Reverse) end, named in accordance with their direction 

relative to the S locus. However, on a number of occasions, subsequent probing of 

the BAC library using these F end and R end sequences revealed that the BAC was 

in the opposite orientation. An example of this is the BAC 46P3, in which the end 

sequences 46P3.R is found at the 5’ end of the BAC and 46P3.F at the 5’ end. 

 

 

3.1.2. Attribution of BAC end sequences to S locus alleles 

The region shown in Figure 3.1 is of particular significance given the nature of the 

three markers shown in the figure. PvSLP1 is a Thrum specific polymorphism 

(Manfield et al., 2005) and, in over 170 tests, no examples of recombination between 

PvSLL1 and the S locus have been observed (Li et al., 2007). However, PvGLO has 

been shown to recombine with the S locus (Li et al., 2008). This suggests that the 

mechanisms which restrict recombination within the S locus, also preventing 

recombination between the locus and PvSLL1 and PvSLP1, must not extend as far as 

PvGLO, breaking down within this region. 

In order to characterise the region covered by the BACs shown in Figure 3.1, it is 

important to know which allele of the S locus each BAC was originally cloned from. 

Although all BACs were cloned from Thrum DNA, the heterozygous nature of 

Thrum individuals at the S locus means that the Pin allele for the locus was also 
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present within this original template DNA. As a result, the BAC library will contain 

a 50:50 mix of Pin and Thrum DNA. 

Whilst these sequences could be combined to provide a consensus sequence for this 

region, particularly in the area near PvGLO where the Pin and Thrum alleles become 

less clearly defined, this may lead to the generation of incorrect data closer to the 

locus. Similarly, if, following the assembly of a sequence for this region, any further 

genes can be identified, it will be important to know if they are specific to either 

allele. This would be difficult if the allelic origins of the sequences are not known. 

Therefore, if it can be determined whether each BAC was originally cloned from the 

Pin or Thrum allele, those BACs cloned from the same allele could be sequenced 

and assembled to provide a reference sequence for a single allele of the S locus. 

 

3.1.3. Selection of BACs for analysis 

As discussed above, the mechanism which inhibits recombination within the S locus 

appears to break down within the region between PvSLP1 and PvGLO. 

Consequently, particular attention will be paid to 4 BACs from this region: 81B15, 

46P3, 9B24 and 28O8. Identified from Figure 3.1, these four BACs overlap 

sufficiently to form a link between the two markers whilst containing the least 

amount of redundant sequence due to overlaps. As such, if it can be demonstrated 

that these BACs have all been derived from the same allele of the S locus, they can 

be considered suitable candidates for sequencing and assembly of a single 

contiguous sequence linking the two markers. 

However, in addition to these four BACs, a preliminary screen of other BACs, 

between PvSLL1and PvSLP1 will also take place. For this purpose, 7 more BACs 

were selected from Figure 3.1 that could link the BACs 32O2 and 81B15: 6K4, 
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60I18, 71C24, 28D21, 65K20 and 51M17. Although these BACs are situated within 

the region thought to be protected from recombination, analysis of these sequences 

will provide a further insight into the allelic variety within the BAC library. 

 

 

3.2 Results 

3.2.1 In vitro analysis of BAC end sequences 

Analysis of BAC end sequences was first approached using in vitro techniques to 

analyse the same BAC end sequences from a selection of Pin and Thrum individuals. 

All DNA samples used were extracted from individuals belonging to the Blue Jeans 

cultivar of Primula vulgaris. 

 

3.2.1.i PCR amplification of BAC end sequences 

Genomic DNA was extracted from 4 Pin and 4 Thrum individuals. BAC DNA was 

also extracted from BAC colonies stored at -80C. Details of PCR primers and 

annealing temperatures used in PCR reactions can be seen in Appendix A. 

Primers designed from BAC end sequences were used to amplify the BAC end 

sequence from 4 Pin and 4 Thrum genomic templates as well as a BAC DNA 

template. Figure 3.2 shows the results of PCR reactions amplifying the 5’ end of the 

BACs 6K4, 60I18, 71C24, 65K20 and 51M17 as well as the amplification of the 3’ 

end of BAC 28D21, as no sequence was available for the 5’ end of this BAC. Figure 

3.2 also shows that no amplification occurred when primers designed BAC end 

71C24.F were used with 3
rd

 Pin genomic DNA template. In addition to this, 

amplification of this BAC ends produced multiple bands from each template. 
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PCR was also used to amplify both BAC end sequences of the BACs 81B15, 46P3, 

9B24 and 28O8 from the same Pin, Thrum and BAC templates. The results of these 

reactions can be seen in Figure 3.3. As shown in this figure, products were obtained 

from all BAC ends. However, primers from the F end of the BAC 46P3 were unable 

to amplify any products from the Thrum genomic DNA templates or from the third 

Pin genomic DNA template. For all other BAC ends however, no visible difference 

could be seen in the size of the products obtained. 

 

Figure 3.2: PCR amplification of BAC end sequences. BAC end sequences  6K4.R, 

60I18.F, 71C24.F, 28D21.F, 20E12.R, 65K20.R and 51M17.F were amplified from 4 Pin 

and 4 Thrum genomic DNA templates and a BAC DNA template.  
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3.2.1.ii Sequencing of amplified BAC end sequences 

Following the amplification of the ends of the BACs 81B15, 46P3 (R end only), 

9B24 and 28O8 by PCR, the amplified end genomic DNA sequences were analysed 

to identify polymorphisms. This process is described below for the BAC end 

81B15.F and the same process was used for all 8 sequences. 

The PCR reaction to amplify the BAC end sequence 81B15.F, shown above in 

3.2.1.i, was repeated using 2 Pin and 2 Thrum genomic DNA templates. Following 

Figure 3.3: PCR amplification of both BAC ends from the BACs 81B15, 46P3, 9B24 

and 28O8. Sequences were amplified from 4 Pin and 4 Thrum genomic DNA 

templates and a BAC DNA template. 
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gel electrophoresis, the products of the reactions were extracted and sequenced using 

the forward primer 81B15.FF by the Durham DNA Sequencing and Fragment 

Analysis Facility at Durham University. Upon receipt of the sequence data, the 

sequences were aligned using the EMBL-EBI ClustalW2 tool. Figure 3.4 shows the 

results of this alignment. 

As seen in Figure 3.4, the majority of bases in the amplified sequences were the 

same in all 5 templates, with no difference between the Pin and Thrum sequences. 

However, it can also be seen that 7 SNPs exist between the two genomic templates, 

highlight in bold, including 5 substitutions, 1 insertion and 1 deletion. Figure 3.4 

also shows that the same polymorphisms exist between the amplified BAC template 

and the Pin genomic DNA template. In addition to this, the NCBI blast2n tool was 

used to analyse the match between the two genomic templates and the BAC end 

sequence as a result of these SNPs. 

T1                   ATGAATTTCAGG 

T2               ATGAATTTCAGG 

BAC              ATGAATTTCAGG 

P1                ATGAATTTC-GG 

P2                ATGAATTTC-GG 

             ********* ** 

 

T1      ATTTGAAGATGCTTAATGTAGTTGATGAGCTTTCAGTTAAAGGTTATTTTTACGACTTTA 

T2      ATTTGAAGATGCTTAATGTAGTTGATGAGCTTTCAGTTAAAGGTTATTTTTACGACTTTA 

BAC     ATTTGAAGATGCTTAATGTAGTTGATGAGCTTTCAGTTAAAGGTTATTTTTACGACTTTA 

P1      ATTTGAAGATGCTTAATGTAGTTGATGAGCTTTCAGTTAAAGGTTATTTTTACGACTTTA 

P2      ATTTGAAGATGCTTAATGTAGTTGATGAGCTTTCAGTTAAAGGTTATTTTTACGACTTTA 

     ************************************************************ 

  

 

T1      ATATTTGCATGTATGATGTATGTT-AGTGAAGAACGGTGATGAACTTTGTTTTGGAATTG 

T2      ATATTTGCATGTATGATGTATGTT-AGTGAAGAACGGTGATGAACTTTGTTTTGGAATTG 

BAC     ATATTTGCATGTATGATGTATGTT-AGTGAAGAACGGTGATGAACTTTGTTTTGGAATTG 

P1      ATATTTGCATGTATGATGTATGTTCAGTGAAGAACGGTGATGAACTTTGTTTTGGAATTG 

P2      ATATTTGCATGTATGATGTATGTTCAGTGAAGAACGGTGATGAACTTTGTTTTGGAATTG 

     ************************ *********************************** 

 

T1      GGATTTACTTATTATGCAGATTCTGCTGTTACAATTTGGTCTGATTTGACGATTTTATGC 

T2      GGATTTACTTATTATGCAGATTCTGCTGTTACAATTTGGTCTGATTTGACGATTTTATGC 

BAC     GGATTTACTTATTATGCAGATTCTGCTGTTACAATTTGGTCTGATTTGACGATTTTATGC 

P1      GGATTTACTTATTATGCAGATTCTGCTGTTACTATTTGGTCTGATTTGACGATTTTATGC 

P2      GGATTTACTTATTATGCAGATTCTGCTGTTACTATTTGGTCTGATTTGACGATTTTATGC 

     ******************************** *************************** 
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T1      CTAGTGTCATGTTGCTTAGTCATTTGTGTTCACTAAGTTTCAGAATCTGACAATAATACA 

T2      CTAGTGTCATGTTGCTTAGTCATTTGTGTTCACTAAGTTTCAGAATCTGACAATAATACA 

BAC     CTAGTGTCATGTTGCTTAGTCATTTGTGTTCACTAAGTTTCAGAATCTGACAATAATACA 

P1      CTAGTGTCATGTTGCTTAGTCATTTGTGTTCACTAAGTTTCAGAATCTGACAATAATGCA 

P2      CTAGTGTCATGTTGCTTAGTCATTTGTGTTCACTAAGTTTCAGAATCTGACAATAATGCA 

    ********************************************************* ** 

 

T1      GGATACTTTAGCAGTGTTACAACCATGCTATTAATCTTTACCATAATAATGGTTTTTAAC 

T2      GGATACTTTAGCAGTGTTACAACCATGCTATTAATCTTTACCATAATAATGGTTTTTAAC 

BAC     GGATACTTTAGCAGTGTTACAACCATGCTATTAATCTTTACCATAATAATGGTTTTTAAC 

P1      GGATACTTTAGCAGTGTTACAGCCATGCTATTAATCTTTACCATAATAATGGTTTTTAAC 

P2      GGATACTTTAGCAGTGTTACAGCCATGCTATTAATCTTTACCATAATAATGGTTTTTAAC 

     ********************* ************************************** 

 

T1      CAAATTTTCTCCCTATAGCGTGTATAAAAACAAAGAATAATAAGAAAAGGAAAAAAAATC 

T2      CAAATTTTCTCCCTATAGCGTGTATAAAAACAAAGAATAATAAGAAAAGGAAAAAAAATC 

BAC     CAAATTTTCTCCCTATAGCGTGTATAAAAACAAAGAATAATAAGAAAAGGAAAAAAAATC 

P1      CAAATTTTCTCCCTATAGCGTGTATAAAAACAAAGAATAATAAGAAAAGGAAAAAAATTC 

P2      CAAATTTTCTCCCTATAGCGTGTATAAAAACAAAGAATAATAAGAAAAGGAAAAAAATTC 

    ********************************************************* ** 

 

T1      CGGGTCAAACGGGTCGGGTATAAACGGGTCGTGTCGGGTTACGTGCGGCTTGATGCCCGG 

T2      CGGGTCAAACGGGTCGGGTATAAACGGGTCGTGTCGGGTTACGTGCGGCTTGATGCCCGG 

BAC     CGGGTCAAACGGGTCGGGTATAAACGGGTCGTGTCGGGTTACGTGCGGCTTGATGCCCGG 

P1      CGGGTCAAACGGGTCGGGTATAAACGGGTCGTGTCGGGTTACGTGCGGCTTGATGCCCGG 

P2      CGGGTCAAACGGGTCGGGTATAAACGGGTCGTGTCGGGTTACGTGCGGCTTGATGCCCGG 

    *********************************************************** 

 

 

T1      GTCGGGTCGGATTTTGAGAAACCCGGCCCAATTGCCATCCCTAATTCTATTGCTTGCAAA 

T2      GTCGGGTCGGATTTTGAGAAACCCGGCCCAATTGCCATCCCTAATTCTATTGCTTGCAAA 

BAC     GTCGGGTCGGATTTTGAGAAACCCGGCCCAATTGCCATCCCTAATTCTATTGCTTGCAAA 

P1      GTCGGGTCGGATTTTGAGAAACCCGGCCCAATTGCCATCCCTAATTCTATTGCTTGCAAA 

P2      GTCGGGTCGGATTTTGAGAAACCCGGCCCAATTGCCATCCCTAATTCTATTGCTTGCAAA 

    ************************************************************ 

 

T1      TTAACTCAAGCAAAGGCATCAAAATAATACCATAAACAGGATAACAACTATTAGTCTATT 

T2      TTAACTCAAGCAAAGGCATCAAAATAATACCATAAACAGGATAACAACTATTAGTCTATT 

BAC     TTAACTCAAGCAAAGGCATCAAAATAATACCATAAACAGGATAACAACTATTAGTCTATT 

P1      TTAACTCAAGCAAAGGCATCAAAATAATACCATAAACAGGATAACAACTATTAGTCTATT 

P2      TTAACTCAAGCAAAGGCATCAAAATAATACCATAAACAGGATAACAACTATTAGTCTATT 

      ************************************************************ 

 

T1      ATACCATAGCAATGTACAAGCATTTTATTGTAACCACGGCTCAGA 

T2      ATACCATAGCAATGTACAAGCATTTTATTGTAACCACGGCTCAGA 

BAC     ATACCATAGCAATGTACAAGCATTTTATTGTAACCACGGCTCAGA 

P1      ATACCATAGCAATGTACAAGCATTTTATTGTAACCACGGCTCAGA 

P2      ATACCATAGCAATGTACAAGCATTTTATTGTAACCACGGCTCAGA 

     ********************************************* 

 

Figure 3.4: Alignment of 81B15.F sequences. Sequences were amplified using BAC 

end 81B15.F primers and sequenced using the primer 81B15.FF. Low quality 

sequence data at both 5’ and 3’ ends has been removed. * indicates a match between 

all sequences for this base. 
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This 98.7% match rate between the Pin and BAC templates, compared to the 100% 

match seen between BAC and Thrum, suggests that the BAC sequence has been 

derived from the Thrum allele. 

The same alignment process was performed for the end sequences of 46P3, 9B24 

and 28O8 as well as 81B15.R. Table 3.1 shows the match rates seen between these 

sequences and the original BAC sequence and the proposed allelic identity of each 

BAC end based upon these percentages. As seen in Table #, this calculation 

suggested that BACS 81B15 and 9B24 were both derived from Thrum, whilst 46P3 

was originally cloned from the Pin allele. However, Table 3.1 also suggests that the 

two ends of 28O8 have different identities, with the 28O8.F showing a closer match 

to the Thrum genomic DNA sequence whereas 28O8.R shows more homology to 

Pin. 

BAC End Sequence 

Length (bp) 

No. non-matching bases Suggested 

Identity 

   Pin Thrum  

81B15 F 647 8 0 Thrum 

 R 638 27 5 Thrum 

46P3 F 322 2 N/A Pin 

 R 217 10 25 Pin 

9B24 F 649 597 181 Thrum 

 R 625 22 10 Thrum 

28O8 F 542 10 9 Thrum 

 R 640 14 149 Pin 

Table 3.1: Homology between 81B15, 46P3, 9B24 and 28O8 end sequences and Pin 

and Thrum genomic DNA samples. Suggested allelic identities are included. 
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3.2.1.iii Restriction digestion of BAC end 81B15.F 

Following sequencing of the BAC end 81B15.F, the sequence was analysed using 

the online Restriction of DNA Sequences tool (Bikandi et al., 2004) to identify 

possible restriction sites within 81B15.F caused by the 7 SNPs seen in Figure 3.4. 

Table 3.2 shows the restriction sites for the enzyme HpyCH4V identified by this 

tool, including the identified cleavage sites and the expected fragment sizes 

following digestion with the enzyme, including a restriction site at base 264 found 

only in the Pin sequence. 

 

81B15.F was amplified from same genomic DNA templates as in 3.2.1.ii and the 

products were digested using HypCH4V. Figure 3.5 shows the result of gel 

electrophoresis of these products, in which a size difference can be seen between Pin 

and Thrum DNA. It can also be seen that the digestion of BAC DNA has produced 

the same banding pattern as Thrum (Li et al., 2011). 

Individual Full Sequence 

Length (bp) 

Cleavage Sites Expected Fragment 

Sizes (bp) 

T1 614 92/160/500 92/68/340/114 

T2 615 93/161/501 93/68/340/114 

BAC 644 127/195/535 137/68/340/109 

P1 616 93/162/264/502 93/69/102/238/144 

P2 613 90/159/261/499 90/69/102/238/144 

 

Table 3.2: HpyCH4V cleavage sites in 81B15.F. Predicted cleavage sites of sequences 

amplified from BAC end 81B15.F when digested with restriction enzyme HpyCH4V. 

The predicted diagnostic fragment, present in Thrum only, is highlighted in bold. 
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3.2.2. Analysis of BAC end sequences using whole genome sequence data 

The availability of whole genome sequence data provided a further resource of Pin 

and Thrum DNA data with which BAC end sequences could be compared. All 

available end sequences from BACs shown in Figure 3.1 were used as queries to 

BLAST search both the prim-allpin-k71-scaffolds and the prim-allthrum-k71-

scaffolds databases in the TGAC Primula browser. For each BAC end sequence, the 

highest scoring match was recorded from each database. Comparison of the Pin and 

Thrum scores therefore suggested an allelic identity of the BAC end based on 

homology to genomic DNA data. Table 3.3 shows the results of each search, 

including the contig identified from each database and the suggested identity of each 

BAC end based on the match scores.  

Figure 3.5: HpyCH4V digestion of 81B15.F. Gel electrophoresis image of 

81B15.F amplified from Pin and Thrum genomic DNA and BAC DNA and 

digested using enzyme HpyCH4V. 



78 

 

BAC End Sequence Length (bp) Pin Thrum Suggested ID 

Contig No. non-

matching 

bases 

Score Contig No. non-

matching 

bases 

Score End BAC 

30C12 F 601 4073181 5 1054 4749923 39 906 Pin Pin 

21O13 F 565 4228625 68 818 4859382 31 523 Thrum Thrum 

R 532 4237983 6 922 2858176 6 922 P/T 

91J7 F 610 4237983 1 1095 4858176 0 1101 Thrum Thrum 

R 605 4098143 8 1058 4811196 8 1058 P/T 

32O2 F 689 4147165 24 1124 4753997 24 1124 P/T Pin 

R 615 4237983 55 854 4858176 56 848 Pin 

13A4 F 639 4207260 39 877 4858339 38 845 Thrum P/T 

R 348 4198972 5 773 4865257 3 778 Pin 

6K4 F 639 4160005 13 1099 4809303 13 1099 P/T Pin 

R 348 4197012 7 426 4838499 4 284 Pin 

60I18 F 455 4160005 7 780 4809303 4 792 Thrum Thrum 

R 508 4229229 7 877 4864670 5 890 Thrum 

2C13 F 501 4038816 38 749 4851925 28 749 P/T Thrum 

R 637 4036066 5 1133 4845017 3 1137 Thrum 

71C24 F 616 4036066 10 1058 4845017 8 1061 Thrum Thrum 

R 644 4064944 42 792 4648977 43 946 Thrum 

28D21 F 439 4242654 62 259 4867444 62 259 P/T P/T 

74D17 F 516 4231369 19 809 4866419 20 805 Pin P/T 

R 612 4240935 11 489 4839021 11 495 Thrum 

76L13 F 672 4241439 28 1083 4865433 7 932 Pin Pin 

R 611 4149516 43 863 4858435 43 856 Pin 

20E12 F 656 4214458 29 1032 4829678 32 1023 Pin Pin 

R 693 4235328 4 1232 4862708 4 1232 P/T 
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65K20 F 621 4235328 4 1099 4862708 4 1099 P/T P/T 

R 627 4242639 1 1122 4829678 1 1122 P/T 

46L18 F 695 4214458 3 1238 4639676 4 1234 Pin P/T 

R 681 4230966 42 646 4937461 49 657 Thrum 

51M17 F 700 4242639 2 1254 4829678 2 1254 P/T Pin 

R 655 4243302 0 1182 4848079 1 1177 Pin 

81B15 F 647 4244749 6 1133 4854631 0 1162 Thrum Thrum 

R 638 4243302 0 906 4845839 0 906 P/T 

15J1 F 678 4226544 20 1155 4821479 9 1159 Thrum Thrum 

R 693 4245353 48 1032 4859308 47 1036 Thrum 

46P3 F 322 4226293 17 302 4865836 17 302 P/T Pin 

R 217 4197906 17 311 4867325 18 307 Pin 

20L16 F 609 4243302 15 1056 4845839 16 1050 Pin P/T 

R 698 4239635 4 1240 4827896 3 1243 Thrum 

9B24 F 649 4059405 9 1088 4801597 44 922 Pin P/T 

R 625 4226544 5 1104 4821479 3 1113 Thrum 

82I1 F 590 4228148 2 967 4819391 8 1040 Thrum Thrum 

R 520 4217967 13 834 4847260 13 834 P/T 

28O8 F 542 4231296 1 973 4844373 1 973 P/T P/T 

R 640 4188597 3 1137 4849460 3 1137 P/T 
 

 

Table 3.3: Homology of BAC end sequences to Pin and Thrum genomic DNA. The highest scoring results of BLAST searches against Pin and 

Thrum genomic DNA contigs using BAC end sequences are shown as well as predicted allelic identities.
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All contigs can be found within the TGAC browser when the following prefixes are 

attached to the contig numbers shown in Table 3.3: 

 All Pin contigs, from the prim-allpin-k71-scaffolds database, require the 

prefix pin_all_wgs_ab_71_ 

 All Thrum contigs, from the prim-allthrum-k71-scaffolds database, require 

the prefix thrum_all_wgs_ab_71_ 

Table 3.3 also shows a suggested allelic identity of each BAC, based on the matches 

identified for each BAC end, as either Pin, Thrum or P/T when no difference could 

be seen between the matching contigs identified from both Pin and Thrum databases. 

In instances where one BAC end suggested an identity of Pin or Thrum but its 

opposite end is mark P/T, the identity from the first BAC (called from Pin or Thrum) 

was assumed. As seen in Table 3.3, 7 BACs were given the suggested identity of Pin 

and 8 BACs were given the suggested identity of Thrum whilst 8 could not be 

decided. 

 

 

3.3 Discussion 

3.3.1 Allelic origins of BACs 81B15, 46P3, 9B24 and 28O8 

The results presented in this chapter have made it possible to suggest whether BACs 

within the P. vulgaris cv. Blue Jeans BAC library were originally cloned from the 

Pin or thrum allele of the S locus. Whilst a suggested identity has been obtained for 

each of the BACs between the S locus and PvGLO, shown in Figure 3.1, the main 

focus has been on the four BACs 81B15, 46P3, 9B24 and 28O8 that collectively link 

the PvSLP1 to PvGLO. As discussed in 3.1, this region has a particular significance 
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as it is the area between the outer boundary of the S locus and the nearest known S 

locus marker, and thought to contain the other known S locus linked gene sepaloid. 

 

3.3.1.i Analysis using in vitro methods 

The initial PCR amplification of both F and R end sequences from the four BACs, 

shown in Figure 3.3, revealed no significant size differences between sequences 

when they were amplified from Pin and Thrum genomic DNA templates. However, 

Figure 3.3 also shows that no product was obtained when the primers for BAC end 

46P3.F were used with a Thrum genomic DNA template. In contrast to this, the same 

primers successfully amplified the end sequence from 3 of the 4 Pin genomic DNA 

samples and the DNA extracted from the 46P3 BAC colony. This result suggests that 

differences must exist when this sequence is found within the Pin and Thrum 

genomes. The most likely cause for this is a sequence polymorphism in the sequence 

used as a primer, resulting primers that cannot successfully anneal to the Thrum 

template. Alternatively, this could also be caused by a large insertion into the Thrum 

genome that increased the size of the amplicon beyond the capabilities of the Taq 

polymerase used. The reason that no product could be amplified from the third Pin 

genomic DNA template remains unknown and subsequent attempts to optimise the 

PCR reaction were also unsuccessful. However, the products seen for 3 of the Pin 

genomic DNA templates, in addition to the product seen when a BAC template was 

used, strongly suggests that the sequence at the F end of 46P3 was originally derived 

from the Pin allele of the S locus. Therefore, it can also be assumed that the entire 

BAC was derived from this allele, even though no differences can be seen in Figure 

3.3 seen between the Pin and Thrum results when 46P3.R was amplified. 
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As described in 3.2.1.ii for the example of 81B15.F, two products amplified from 

Pin DNA and two products amplified from Thrum DNA were sequenced and aligned 

to the original BAC sequence. As seen in the example shown in Figure 3.4, this 

allowed for the identification of SNPs between the sequences amplified from each 

template. Further to this, comparison with the sequence derived from the relevant 

BAC colony was able to show if the BAC sequence contained the same 

polymorphisms. In the example of 81B15, shown in Figure 3.4, this demonstrated 

that the BAC sequence possessed the same base changes seen in the Thrum 

sequences. These data are summarised in Table 1.1, which showed that the 7 SNPs 

identified led to a 1.3% difference in the Pin and BAC sequences, and provided 

evidence that 81B15.F was derived from the Thrum allele. 

This same approach, when applied to the other BAC end sequences suggested that 

81B15 and 9B24 originated from the Thrum allele of the S locus and 46P3 from the 

Pin allele, whilst the 2 ends of 28O8 appeared to have been derived from different 

alleles.. Although the BAC end 28O8.R showed a considerably higher level of 

similarity to the sequence amplified from Pin genomic DNA, alignment of 28O8.F to 

genomic sequences appeared more similar to Thrum, suggesting that the allele from 

which 28O8 was originally cloned had recombined.  Given the relatively large 

distance between this BAC and the S locus, it is possible that the mechanism 

preventing recombination has broken down in the region covered by this BAC. This 

is supported by the presence of PvGLO, a gene known to recombine, within this 

BAC. 

With the exception of 46P3.F, for which no Thrum sequence was obtained, 9B24.F 

and 28O8.R, the differences in the % matches of the BAC sequences to the amplified 

Pin and Thrum genomic sequences were very small. For example, 28O8.F was called 
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as Thrum based on a 0.2% difference in the matches between the BAC sequence and 

genomic sequences. These extremely small differences are not unexpected as the 

majority of SNPs seen were substitutions, leading to two sequences that were largely 

identical.  However, the nature of the polymorphisms, as a single change in base, 

means that it is important that the sequence obtained from PCR products is as 

accurate as possible, as sequencing errors or incorrect calling of a base could lead to 

the incorrect identification of a BAC end as Pin or Thrum. 

In the example of 81B15.F, as described in 3.2.1.iii, the polymorphisms seen in 

sequencing could be confirmed by restriction digest. As shown in Table 3.2, a 

restriction site for the enzyme HpyCH4V was identified at base 264 of the Pin 

sequence that coincided with a SNP. As such, an extra restriction site existed in the 

Pin sequence that could not be seen in either Thrum or BAC sequences. As seen in 

Figure 3.5, digestion of the 81B15.F from Pin, Thrum and BAC templates with 

HpyCH4V produced bands of a smaller size in Pin, providing more evidence of 

81B15 as a Thrum linked BAC (Li et al., 2011). 

 

3.3.1.ii Analysis using in silico methods 

Comparisons between known BAC end sequences and newly available whole 

genome data largely supported the data discussed in 3.3.1.i.  The prim-allpin-k71-

scaffolds and the prim-allthrum-k71-scaffolds databases within the TGAC Primula 

browser provided large repositories of sequence data obtained from a variety of Pin 

and Thrum individuals. Therefore, by using BAC end sequences to BLAST search 

these databases, it was possible to quickly search multiple Pin or Thrum genomes to 

isolate the contigs with the most similarity. 
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Table 3.3 shows the results of all of the searches performed against these databases 

and the results for 81B15, 46P3, 9B24 and 28O8 are repeated below in Table 3.4. 

 

BAC End Sequence 

Length 

(bp) 

Pin Thrum Suggested ID 

Contig No. non-

matching 

bases 

Score Contig No. non-

matching 

bases 

Score End BAC 

81B15 F 647 4244749 6 1133 4854631 0 1162 Thrum Thrum 

R 638 4243302 0 906 4845839 0 906 P/T 

46P3 F 322 4226293 17 302 4865836 17 302 P/T Pin 

R 217 4197906 17 311 4867325 18 307 Pin 

9B24 F 649 4059405 9 1088 4801597 44 922 Pin P/T 

R 625 4226544 5 1104 4821479 3 1113 Thrum 

28O8 F 542 4231296 1 973 4844373 1 973 P/T P/T 

R 640 4188597 3 1137 4849460 3 1137 P/T 

Table 3.4: Repeated homology results for 81B15, 46P3, 9B24 and 28O8. Highest 

scoring results of BLAST searches against Pin and Thrum genomic DNA contigs for 

BACs 81B15, 46P3, 9B24 and 28O8. 

 

As seen in Table 3.4, the same overall identities are suggested for BACs 81B15 and 

46P3 as suggested using in vitro methods. However, this alternative method was 

unable to determine an identity for 9B24, with both ends showing a greater similarity 

to different alleles. This is in sharp contrast to the results previously discussed. When 

sequenced and aligned to the BAC sequence previously, 9B24.F showed a 

significantly higher level of similarity to the sequence amplified from Thrum than 

that amplified from Pin, a difference of 64.1%. Similarly, Table 3.4 shows that 

46P3.F identified sequences in both Pin and Thrum databases that both showed the 

same level of similarity to the query sequence. Again, this is very different to the 

results of the first PCR screen, shown in Figure 3.3, in which no product could be 

amplified from Thrum genomic DNA. However, as discussed in 3.3.1.i, PCR may 
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have failed due to polymorphisms within the primer sequences in Pin and Thrum. 

Subsequently, when the full BAC sequence was used to search the genomic 

databases, a match could be obtained based on similarities beyond the primer 

regions. 

In addition to these differences, Table 3.4 also shows that neither end of 28O8 

showed a greater similarity to one allele, finding hits scoring the same in each 

database. This shows disparity to the results discussed in 3.3.1.i, which suggest 

28O8.F was derived from the Pin allele and 28O8.R to be from Thrum. 

A possible explanation for the differences in the suggested allelic identities is a result 

of the individuals from which the sequence data was obtained. As described in 3.1, 

the BACs referred to in this chapter were cloned from the Blue Jeans cultivar of P. 

vulgaris. As such, it is very likely that polymorphisms will exist between the 

P.vulgaris cv. Blue Jeans derived BAC sequences and the wild type Primrose 

genome sequences used in this comparison. As a result, it is possible that any 

differences in the % match seen for Pin and Thrum have been exaggerated by natural 

variation between cultivars instead of between Pin and Thrum. 

Another explanation for the different allelic identities suggested by the two methods 

is a result of the heterozygous nature of all Thrum individuals. As described in 1.5.2, 

all Thrum individuals must possess both Pin and Thrum alleles, with the dominant 

Thrum allele responsible for the observed phenotype. Consequently, whole genome 

sequences obtained from Thrum individuals will also contain an amount of Pin 

genomic DNA. The result of this is that sequences such as 28O8.R, which had been 

characterised as Pin through in vitro methods, could identify a contig within the 

Thrum database with an equal score to the one found in the Pin database. 
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The combination of in vitro and in silico methods strongly suggests that 81B15 was 

originally cloned from the Thrum allele of the S locus and 46P3 from the Thrum. 

However, whilst in vitro methods suggested 9B24 as a Thrum-linked BAC, this 

could not be supported using in silico methods and neither method could suggest an 

allelic origin for 28O8. Additionally, even though an identity has been suggested for 

81B15 and 46P3, discrepancies exist between the two methods and, with the 

exceptions of examples such as 81B15.F, it is difficult to be certain that the proposed 

allelic origins are true. As such, while these BACs could be reliably used to form a 

single sequence spanning the region adjacent to the S locus, the results presented in 

this chapter suggest that they contain a mix of Pin and Thrum DNA. Consequently, 

this makes them unsuitable for use in the identification of genes within this region, 

as it would not be possible to determine if these genes were Pin or Thrum specific. 

Similarly, if any allele specific genes were identified which bridge junction between 

BACs, genetic data might be lost with the transition from one allele to the other. 

 

3.3.2 Allelic origins of remaining BACS 

3.3.2.i Analysis using PCR amplification 

The initial PCR amplification of the BAC ends 6K4.R, 60I18.F, 71C24.F, 28D21.F, 

20E12.R, 65K20.R and 51M17.F, shown in Figure 3.2, showed no significant size 

differences between the products amplified from Pin, Thrum and BAC templates. 

However, Figure 3.2 also shows that no product was amplified when primers for 

71C24.F were used with the third Pin genomic DNA template. The reason for this 

absence of product remains unknown and sequencing of successfully amplified 

amplicons showed no differences between Pin and Thrum sequences (data not 

shown). In addition to the absence of any product for P3, multiple bands can also be 
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seen in for 71C24.F in Figure 3.2. The most likely cause for these was a loss of 

specificity when the primers annealed to the original template DNA and optimisation 

of the PCR protocol used should remove these. 

As discussed in 3.3.1.ii, the heterozygous nature of the Thrum genome limits the 

viability of PCR alone as a method of determining the allelic origins of BACs. When 

PCR is used with a Thrum genomic DNA template, it cannot be certain that only the 

Thrum allele will be amplified and it is possible that the Pin allele is amplified from 

both templates. Subsequently, any polymorphisms that exist within the BAC end 

sequences shown in Figure 3.2 may be masked by amplification of the Pin allele in 

place of Thrum. Similarly, as demonstrated in Figure 3.4, many of the 

polymorphisms seen between alleles were mostly SNPs. As such, gel electrophoresis 

would not adequately separate the products to observe size differences. 

 

3.3.2.ii Analysis using in silico methods 

Comparison of all of the end sequences from the BACs shown in Figure 3.1 has 

further illustrated the difficulty in determining the allelic origins of each BAC. As 

seen in Table 3.3, BLAST searches of all remaining BAC end sequences suggested 

that 6 BACs (30C12, 32O2, 6K4, 76L13, 20E12 and51M17) had been derived from 

the Pin allele of the S locus and 7 (21O13, 91J7, 60I18, 2C13, 71C24, 15J1 and 

82I1) were derived from Thrum. However, a further 6 BACs (13A4, 28D21, 74D17, 

65K20, 46L18 and 20L16) could not be assigned to either allele using this method. 

The explanations of this inability to assign these six BACs to either allele are the 

same as those discussed in 3.3.1.ii. Variation between wild type P. vulgaris and the 

Blue Jeans cultivar may be responsible for base miss matches rather than a 

difference in allelic identity. Similarly, the presence of the Pin allele within the 
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Thrum genome means that the BLAST searches shown in Table 3.3 may be 

identifying Pin sequence from the Thrum database. 

Although the focus of the chapter was to determine the allelic origins of the BACS 

81B15, 46P3, 9B24 and 28O8, Figure 3.2 and Table 3.3 serve to demonstrate the 

similarities seen between BAC end sequences throughout the region between 

PvSLL1 and PvGLO, and the subsequent difficulty in determining the origins of each 

BAC. Although one method of analysis may suggest that a BAC is derived from a 

particular allele, for example through the in vitro methods discussed in 3.3.1.i and 

3.3.2.i, alternative methods, such as the in silico methods discussed in 3.3.1.ii and 

3.3.2.ii, can suggest the opposite to be true. This has shown that the BAC end 

sequences alone are often not sufficient to determine the allelic identity of the entire 

BAC and, as a result, any sequence assembled using BAC sequence data could not 

be assigned to either allele of the S locus. Therefore, in order to construct a reference 

sequence for this region of the Primula genome for the purpose of gene 

identification, an alternative resource should be sought. 
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CHAPTER FOUR 

Assembly of Primula genomic DNA sequences 

 

4.1 Introduction 

Identifying the allelic origins of the Blue Jeans BACs has provided an insight into 

the region immediately surrounding the Primula S locus. This region, on the A side 

of the locus is of particular significance due to the genes that have already been 

identified, including the genes PvSLL1 and PvGLO.  It is also predicted, based on 

genetic mapping data, that the floral homeotic gene sepaloid will be found within 

this region, specifically between the PvSLP1, found in the BAC 81B15, and PvGLO, 

found in the BAC 28O8 (Li et al., 2008, 2008).  

 

4.1.1 Assembly using Blue Jeans BAC DNA sequences 

The region between PvSLP1 and PvGLO also has added significance since 

recombinants between PvGLO and the S locus of PvGLO have been identified, 

whereas there are no known recombinants for PvSLP1. Whilst PvSLP1, unique to the 

Blue Jeans cultivar, is specific to Thrum, the gene PvGLO possesses both Pin and 

Thrum alleles, suggesting that the mechanism inhibiting recombination of the S 

locus breaks down within this region. Previous investigations into the recombination 

frequency of PvGLO have calculated the genetic distance between the S locus and 

PvGLO to be between 0.39 cM and 1.53 cM, though a reliable estimate for the 

physical distance between the two markers has not been obtained (Webster, 2005; Li 

et al., submitted). However, if a single contiguous sequence can be constructed for 

this region, it would be possible to reliably measure the physical distance between 
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these important S locus markers. Further to this, a complete sequence could be 

analysed to identify other genes, such as sepaloid, that may be within this region. 

Sequences from the end of each BAC within the Blue Jeans library have already 

been used to position each BAC relative to each other, though these sequences 

themselves only cover a small fraction of the genome within this region. Although 

sequencing each individual BAC within the library would provide all of the 

sequence data necessary to construct a contig spanning this entire region, this would 

be costly and, due to the overlap between BACs, would produce a large amount of 

redundant sequence data. However, as can be seen in Figure 4.1, it is possible to link 

the two markers with just the four BACs 81B15, 46P3, 9B24 and 28O8, which 

overlap sufficiently to form an unbroken sequence between them. 

 

 

 

 

 

Figure 4.1: The relative positions of 14 BACs cloned from Primula vulgaris 

surrounding PvSLP1 and PvGLO.  
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4.1.2. Assembly using wild type genomic DNA sequences 

Though the single contig that could be derived from these four BACs 81B15, 46P3, 

9B24 and 28O8 would form a single link between the two markers, the assignment 

of the Blue Jeans BACs, see 3.2, to different alleles of the S locus showed that the 

Blue Jeans BAC library contained a mix of Pin and Thrum DNA. As a result, these 

BAC sequences alone cannot be used to reliably characterise the genes within this 

area, as any genes identified could not be confidently assigned to either allele. In 

order to do this, the assembly of another contig, comprising DNA from a single 

individual of known genotype and covering the same region is necessary. Similarly, 

it is possible that differences exist within this region between the Blue Jeans cultivar, 

from which the BACs are derived, and the wild type Primula vulgaris. 

While both forms of Primula would be suitable for use in construction of a genomic 

DNA contig, the heterozygous genotype of Thrum individuals would make any 

sequencing less reliable as the allelic origin of any sequence data would be 

unknown. In contrast, although the S locus prevents a self-crossed homozygous Pin 

individual from setting seed, a Pin individual would be homozygous for the Pin 

allele of the S locus. As such, all sequence data could be reliably attributed to the Pin 

allele, if not classified as Pin specific. In addition to this, whilst the assembly of a 

genomic DNA sequence using data from a single individual would generate a 

consistent sequence, other Pin individuals could also be used to help in the assembly. 

Despite SNPs or other polymorphisms that may exist between individuals, the 

limited recombination of the Pin allele itself means a reliable sequence can still be 

constructed for the purpose of gene identification. Finally, the use of wild type 

Primula vulgaris individuals for whole genome sequencing provides the opportunity 

to translate the knowledge already gained from studies of the Blue Jeans cultivar to a 
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more suitable system. Due to its history as a cultivated garden variety, the Blue 

Jeans  genome is no longer a true reflection of the wild type as a result of various 

artificial selection events. Similarly, the cultivar has historically been bred through 

crosses with other closely related species such as P. veris  and P. elatior. As a result, 

Blue Jeans individuals possess genes that would not be found in a wild type plant. 

Therefore, by choosing a wild type P. vulgaris sample for sequencing, any future 

work, such as that being described in this chapter, as well as Chapter 5, will serve to 

produce a more accurate representation of the species’ 480 Mb genome. 

Though the region between PvSLP1 and PvGLO remains an area of particular 

interest, whole genome sequencing, necessary to produce the Pin genomic DNA 

sequence needed, would also aid in the characterisation of the region between the 

PvSLP1 and PvSLL1. Specific Pin and Thrum alleles of PvSLL1 have been 

characterised (Li et al., 2007) and these are protected from recombination by the 

same mechanism that protects the S locus. Therefore, assembly of a single sequence 

linking this marker to PvGLO would further clarify the physical distance between 

the S locus and the closest gene known to recombine with it. In addition to this, a 

sequence linking PvSLL1 to PvGLO would enable the identification of more genes 

that are situated close to the S locus. 

Although whole genome sequencing of Pin individuals will provide a large amount 

of sequence data, it will be necessary to identify the contigs derived from this 

specific area of the genome. Additionally, although the sequencing process will 

included an automated assembly of these contigs, a higher resolution of sequence, 

necessary if all genes are to be identified, can be attained by manual assembly of 

contigs into larger sequences, as an automated assembly is likely to contain gaps. 

Whilst the assembled BACs from the region between PvSLP1 and PvGLO will 
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provide a suitable scaffold for the assembly of genomic data, and alternative must be 

found for other regions not covered by the BAC sequence. For this purpose, the 

automated scaffold produced upon sequencing can be used to identify original 

genomic contigs and to aid in the positioning of these relative to each other. 

Similarly, sequence data from a self-fertilised, homozygous Long Homostyle 

individual, to be sequenced at the same time as the focus of a genome sequencing 

project, can also be used in the attempt produce a single sequence contig that will 

connect the molecular markers on this side of the S locus. 

 

 

4.2 Results 

4.2.1 Construction of a BAC Reference Scaffold 

The four BACS 81B15, 46P3, 9B24 and 28O8 were sequenced by The Centre for 

Genomic Research at Liverpool University using the Roche 454 method. Sequence 

data was returned in the FASTA format with each BAC divided into a series of 

contigs. All BAC contigs referred to can be found in the ‘BAC_contigs’ database of 

the TGAC Primula browser. 

The construction of a full BAC scaffold between the genetic marker 323 (in 81B15) 

and the gene PvGLO (in 28O8) was approached by assembling each BAC in turn 

before the four BACS were combined to create a single contiguous sequence. The 

first BAC assembled was 81B15, using the known BAC end sequences, described in 

3.1, to identify the end 81B1_contig1 and 81B15_contig5 as the two end contigs for 

this BAC. The BAC end sequences were also used to determine the orientation of the 

two end contigs. For example, the orientation of 81B15.R found within 
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81B15_contig5 indicating that contig needed to be reverse complemented to ensure 

the assembled sequence would be derived from the same strand of DNA.  

After the identification of the 81B15_contig1 as the 5’ end contig of 81B15, the 

NCBI blast2n tool was used to identify other contigs that overlapped with this 

sequence. Using 81B15_contig1 as a query and the remaining contigs as subjects, a 

blast2n search showed that 81B15_contig11 shared 2,135 bases in common at the 3’ 

end of 81B15_contig1. As a result, these two contigs could be assembled by 

removing the overlapping sequence from 81B15_contig11 and joining the sequence 

to 81B15_contig1.  

The same procedure was used to subsequently joining 81B15_contig7 to the newly 

assembled sequence. In this instance, blast2n analysis revealed that the sequence 

provided for 81B15_contig7 was in the opposite orientation to the joined 

81B15_contigs 1 and 11. As such, the reverse complement sequence of 

81B1_contig7 was used to extend the BAC sequence. Similarly, the NCBI blast2n 

tool was also to join the reverse complements of 81B15_contigs 4, 2 and 3 to the 5’ 

end of 81B15_contig5, already known to be the end contig at the 3’ end of the BAC. 

Following the assembly of the 2 sequences, each extending from the BAC ends, 

81B1_contig9 remained as the only contig not yet incorporated into the assembly. 

However, no overlap between this contig and either 81B15_contig7 or 81B1_contig4 

could be identified. As a result, 81B15_contig9 could not be orientated within this 

gap using the same method.  

In order to complete the assembly of the 81B15 BAC sequence, primers were 

designed from both ends of 81B15_contig9 as well as from the ends of 

81B15_contig7 and 81B15_contig4 and PCR was used to identify the orientation of 

this contig. Sequencing of PCR products in a preliminary analysis of the region also 
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revealed that both ends of 81B15_contig9 were immediately adjacent those of 

81B15_contig7 and 81B15_contig4. These findings were confirmed and the contig 

was therefore used to join the two sequence assemblies together and complete the 

BAC sequence. Details of the primers are shown in Appendix A. The final order of 

these contigs within 81B15 can be seed in Figure 4.2. 

As described above, each of the four BAC sequences was assembled individually 

and the same process was used in each instance. In order to assemble the four 

separate BACs into a single contiguous sequence, the same process was used. Using 

the NSBI blast2n tool and treating each BAC as a separate sequence, overlaps 

between the four separate BACs were identified. Any duplications in sequence 

between BACs was removed that the sequences were joined to form a single 

contiguous sequence 183,331bp in length.  

Table 4.1 shows the order of each BAC contig within the assembled BAC reference 

scaffold as well as their lengths and orientations. Table 4.1 also shows that a total of 

39,025 bases were removed from the assembled sequences when overlaps were 

removed. Table 4.1 also details the orientations of the original BAC contig 

sequences once incorporated into the scaffold. The symbol +/+ indicates that contig 

sequences were already in the correct orientation for assembly whereas +/- indicates 

that the reverse complement of the contig sequence was used. These data are also 

represented diagrammatically in Figure 4.2, which shows the relative position of 

each BAC contig within the assembled scaffold. Figure 4.2 also demonstrates how, 

despite the cumulative length of the contigs exceeding that of the assembled 

scaffold, the assembled length is less than this, once the overlaps between each BAC 

contig have been taken into consideration. 
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BAC Contig Orientation BAC Contig 

Length (bp) 

Cumulative Sequence 

Length (bp) 

81B15_contig1 +/+ 8518 8518 

81B15_contig11 +/+ 4643 13161 

81B15_contig7 +/- 11482 24643 

81B15_contig9 +/+ 3886 28529 

81B15_contig4 +/- 9426 37955 

81B15_contig2 +/- 2912 40867 

81B15_contig3 +/- 476 41343 

81B15_contig5 +/- 2852 44195 

46P3_contig2 +/- 12456 56651 

46P3_contig7 +/+ 10115 66766 

46P3_contig11 +/+ 384 67150 

46P3_contig6 +/+ 453 67603 

46P3_contig4 +/+ 543 68146 

46P3_contig1 +/+ 20906 89052 

9B24_contig13 +/+ 2375 91427 

9B24_contig1 +/- 2503 93930 

9B24_contig3 +/+ 30372 124302 

9B24_contig11 +/+ 5273 129575 

9B24_contig10 +/- 21068 150643 

28O8_contig2 +/+ 3295 153938 

28O8_contig1 +/- 29111 183049 

28O8_contig9 +/+ 9375 192424 

28O8_contig11 +/+ 2267 194691 

28O8_contig7 +/- 730 195421 

28O8_contig3 +/- 5731 201152 

28O8_contig4 +/- 14393 215545 

28O8_contig6 +/- 6811 222356 

Assembled Contig Length 183331bp 

 

Table 4.1: The BAC contigs used in the assembly of the Blue Jeans BAC reference 

scaffold. Contigs are shown in order from 5’ to 3’. 
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Figure 4.2: Sequence overlap diagram of the Blue Jeans BAC Reference scaffold. Relative positions of the contigs of 81B15, 46P3, 9B24 and 

28O8 sequence contigs are shown. Identity of each contig is given.
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4.2.2 Assembly of Primula vulgaris genomic DNA sequence 

Assembly of a sequence comprising solely genomic DNA from a Wild Type Pin 

individual took place in two steps. The first of these was the conversion of the 

existing BAC scaffold, described in 4.2.1, from Blue Jeans BAC DNA into wild type 

genomic DNA using sequence data from a wild type Pin individual. Following this, 

the genomic DNA sequence could be extended further using the available sequence 

data. 

Genomic DNA from a wild type Pin individual was sequenced by The Genome 

Analysis Centre using the Illumina sequencing method. In addition to this, a pool of 

genomic DNA, extracted from the Pin progeny of the first individual, and genomic 

DNA from a long homostyle individual were also sequenced. All contigs referred to 

can be found in the TGAC Primula browser in the following databases: 

 pin_pnt_wgs_ab_71_ contigs can be found in the prim-pinparent-k71-

scaffolds database, subsequently referred to as the Parent Database. 

 pin_pl_wgs_ab_71_ contigs can be found in the prim-pinpool-k71-

scaffolds database, subsequently referred to as the Progeny Database. 

 longhomo_wgs_ab_81_ contigs can be found in the prim-longhomo-

k1-scaffolds database, subsequently referred to as the Long 

Homostyle Database. 

 Pin_pnt_scaffold contigs can be found the prim-pinparent-ab-ctg-

scaff database, subsequently referred to as the Pin Scaffold Database. 

 

When possible, contigs from the original Parent Database were used in order to 

maintain consistency. All contigs that formed part of the genomic DNA sequence 

can be seen in Table 4.2. 
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4.2.2.i Conversion of the BAC Scaffold to Pin genomic DNA 

To convert the previously assembled BAC Reference Scaffold, see 4.2.1, into Pin 

genomic DNA, the complete scaffold sequence was used in a BLAST search of the 

prim-pinparent-k71-scaffolds database. This search identified 10 large genomic 

DNA contigs that each matched to different regions of the BAC scaffold. In order to 

maintain the integrity and reliability of the assembled sequence data, only sequences 

with an identity over 90% were recorded. 

The 1st large contig identified was pin_pnt_wgs_ab_71_3858690, a contig 35,649bp 

in length that matched the first 5,528 bases of the BAC scaffold and extended the 

sequence by 30,121 bases. Similarly, the 10
th

 contig, pin_pnt_wgs_ab_71_3787655, 

a sequence 28,236bp in length, matched to the last 6834bp of the BAC reference 

scaffold and therefore extended the sequence by 21413bp. 

Although some of these large contigs already overlapped with each other and could 

be joined immediately, a number of them were separated by gaps. For example, a 

gap of 23,343bp existed between the first contig pin_pnt_wgs_ab_71_3858690 and 

pin_pnt_wgs_ab_71_3711669, the next of the 10 large genomic contigs identified by 

the initial BLAST search. In order to close this gap, pin_pnt_wgs_ab_71_3858690 

was used as a query to search both the Parent Database and the Progeny Database. 

This search identified the contig pin_pl_wgs_ab_71_4625639, which was in turn 

used to identify pin_pl_wgs_ab_71_4450338 in a similar BLAST search, extending 

the sequence further into the gap between the two original contigs. A further BLAST 

search using pin_pl_wgs_ab_71_4450338 as a query identified the contig 

pin_pnt_wgs_ab_71_3750481, a sequence that also overlapped with the large contig 

pin_pnt_wgs_ab_71_3711669 and closed the gap between the two original large 

contigs.  
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This same process was used to complete any other gaps between the large contigs 

identified by the original BLAST search. Two exceptions to this occurred between 

contigs pin_pnt_wgs_ab_71_3687878 and pin_pnt_wgs_ab_71_3688273 as well as 

pin_pnt_wgs_ab_71_3745308 and pin_pnt_wgs_ab_71_3849147. In these instances, 

both contigs were extended towards each other in the method described though no 

match could be found to close the gap between two sequences. Therefore, a number 

of Ns were inserted to join the sequences according to the size of the gap, 

determined using the BAC reference scaffold. However, with the exceptions of these 

two small regions, the BAC Reference Scaffold was successfully converted to wild 

type Pin genomic DNA, producing a single contiguous sequence that linked PvSLP1 

to PvGLO. 

 

4.2.2.ii Extension of genomic DNA sequences 

The availability of new genomic DNA sequence data also allowed for the extension 

of the converted BAC Reference scaffold towards PvSLL1. In order to identify 

genomic DNA contigs from the region surrounding this gene, the genomic sequence 

of PvSLL1 was used as a query and identified the contig 

pin_pnt_wgs_ab_71_3847249.  

Using the same technique described in 4.2.2.i, this contig was used to identify other 

contigs within both the Parent and Progeny Databases in order to identify 

neighbouring contigs. In addition to this, contig pin_pnt_wgs_ab_71_3847249 was 

also used to search the Long Homostyle Database and the Pin Scaffold Database. 

Although contigs identified in these two databases did not form part of the 

assembled sequence, they were used as references when overlapping sequences 

could not be identified. An example of this is the extension of the contig 
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pin_pnt_wgs_ab_71_3847249, identified using PvSLL1, in the 5’ direction. Though 

no overlapping sequence could be found within either Parent or Progeny Datbases, 

the scaffold pin_pnt_scaffold4032 was identified within the Pin Scaffold Database. 

This pre-existing scaffold sequence was then used to identify the Parent contig 

pin_pnt_wgs_ab_71_3714983 located 2011 bases from the 5’ end of 

pin_pnt_wgs_ab_71_3847249. Though the scaffold sequence gave no indication as 

to the sequence between the two contigs, it gave an indication of size and the two 

contigs were joined by Ns.  

The sequence surrounding PvSLL1 was also extended towards PvGLO using the 

same process until no more overlapping contigs could be identified to further extend 

the sequence surrounding PvGLO, resulting in a sequence 126,215bp long. In order 

to identify new genomic contigs in the region between the two assembled sequences, 

Blue Jeans BACs from the region were identified and their end sequences were used 

to BLAST the Parent Database. Using the BAC end sequence from the R end of 

BAC 20E12, the contig pin_pnt_wgs_ab_71_3805517 was identified and used to 

identify further contigs from the surrounding area within the Parent and Progeny 

databases. This process was repeated and led to the identification of 19 contigs that 

formed a single sequence 106,288bp in length. Of these 19 contigs, only 2 

(pin_pl_wgs_ab_71_4412622 and pin_pnt_wgs_ab_71_ 3803757) were found not to 

overlap. In order to join these contigs together, pin_pl_wgs_ab_71_4412622 was 

used to search the Long Homostyle database and identified the contig 

longhomo_wgs_ab_81_889015. When this sequence was then used to search the 

Parent Database, the contig pin_pnt_wgs_ab_71_3803757 was found 443 bases from 

the 3’ end of the first contig. Due to the nature of the Long Homostyle sequence, it 

could not be confirmed that the sequence between these two contigs would be the 



102 

 

same within the Pin genome. As such, the sequence between the two contigs was 

replaced with Ns. 

Once the contig around 20E12 could not be extended any further, it could be seen 

that a gap remained between this contig and that surrounding PvSLL1. As a result, 

the first sequence (around PvSLL1) was named Seq1 and the second sequence 

(around 20E12) was named Seq2.  

Similarly, a gap also remained between Seq2 and the assembled sequence 

surrounding PvGLO. Therefore, the same approach was used to identify new 

sequence between these two sequences. The BAC 51M17 was identified within this 

region and the F end sequence was used to isolate the genomic contig 

pin_pnt_wgs_ab_71_3858690. This sequence was then extended in both directions, 

using both Parent and Progeny Databases as well as the Pin Scaffold Database for 

reference, until it could be extended no more in the 5’ direction and joined to the 

existing sequence around PvGLO in the 3’ direction.  As a gap still remained 

between this sequence and Seq2, this contig was designated Seq3 and had a total 

length of 277,924bp. Seq1, Seq2 and Seq3, and the positions of PvSLL1, PvSLP1 

and PvGLO are represented in Figure 4.2. 

 

 

Figure 4.3 Sizes and relative positions of Seq1, Seq2 and Seq3. Positions of the 

markers PvSLL1, PvSLP1 and PvGLO are shown. 

 

Seq2: 106288 bp 

PvSLL1 

Seq1: 126215 bp 

PvSLP1 PvGLO 

Seq3: 277924 bp 
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Table 4.2 shows the order of the Pin genomic DNA contigs within the three 

assembled contigs, as well as their lengths and orientations. Table 4.2 also shows the 

cumulative length of the combined contigs in each sequence, as well as the 

assembled sequence length once overlaps between contigs had been removed. 

Although the three contigs shown in Table 4.2 remained as three separate sequences, 

known BAC end sequences were identified near the ends of each sequence. This 

included end sequences from the same BAC found in different sequences. As such, 

the estimated BAC sizes suggested that a large distance could not exist between 

contigs. Therefore, the three contigs were provisionally joined together, using the 

code XXX to signify the breaks between Seq1, Seq2 and Seq3. This completed 

sequence can be seen in Appendix B. Figure 4.4 shows the relative positions of each 

of the contigs listed in Table 4.2 within Seq1, Seq2 and Seq3. As shown in Figure 

4.4, the cumulative length of all of the contigs included would far exceed the length 

of each sequence. However, as in Figure 4.2, the assembled length of each sequence 

is reduced when overlaps between each contig is taken into account. 

 

 

 

Genome Contig Orientation Contig 

Length (bp) 

Cumulative 

Sequence Length 

(bp) 

Seq1   

pin_pnt_wgs_ab_71_36742587 +/- 9428 9428 

pin_pl_wgs_ab_71_4575578 +/+ 2741 12169 

N  187 12356 

pin_pnt_wgs_ab_71_3714983 +/+ 8533 20889 

N  2011 22900 

pin_pnt_wgs_ab_71_3847249 +/+ 35226 58126 

pin_pl_wgs_ab_71_4635008 +/+ 6491 64617 
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N  1187 65804 

pin_pnt_wgs_ab_71_330645 +/+ 34562 100366 

pin_pnt_wgs_ab_71_3846419 +/- 33242 133608 

Assembled Contig Length 126215 bp 

Seq2    

pin_pnt_wgs_ab_71_3803370 +/- 3435 3435 

pin_pnt_wgs_ab_71_ 3803369 +/+ 7863 11298 

pin_pnt_wgs_ab_71_ 3826434 +/- 10636 21934 

pin_pnt_wgs_ab_71_ 3852102 +/- 5210 27144 

pin_pnt_wgs_ab_71_ 3802165 +/- 5091 32235 

pin_pnt_wgs_ab_71_ 3809657 +/- 23493 55728 

pin_pnt_wgs_ab_71_ 3858100 +/- 4084 59812 

pin_pnt_wgs_ab_71_ 3805517 +/- 26861 86673 

pin_pl_wgs_ab_71_4628703 +/+ 35297 121970 

pin_pnt_wgs_ab_71_ 3710618 +/+ 3298 124268 

pin_pl_wgs_ab_71_4412622 +/+ 1759 127027 

N  443 127470 

pin_pnt_wgs_ab_71_ 3803757 +/- 1048 128518 

pin_pnt_wgs_ab_71_ 3791730 +/- 2387 130905 

pin_pnt_wgs_ab_71_ 3791733 +/ 3914 134819 

pin_pnt_wgs_ab_71_ 3804125 +/ 9894 144713 

pin_pnt_wgs_ab_71_ 3854238 +/ 15357 160070 

pin_pnt_wgs_ab_71_ 3688763 +/ 4030 164100 

Assembled Contig Length 106288bp 

Seq3  

pin_pl_wgs_ab_71_4638286 +/+ 8065 8065 

pin_pnt_wgs_ab_71_ 3721676 +/+ 7731 15796 

pin_pl_wgs_ab_71_ 4431548 +/+ 1791 17587 

N  491 18078 

pin_pnt_wgs_ab_71_ 3830600 +/+ 31239 49317 

N  134 49451 

pin_pnt_wgs_ab_71_3858690 +/+ 35649 85100 

pin_pl_wgs_ab_71_4625639 +/- 1688 86788 

pin_pl_wgs_ab_71_4450338 +/ 572 87360 

pin_pnt_wgs_ab_71_3750481 +/+ 10578 97938 
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pin_pnt_wgs_ab_71_371669 +/- 24012 121950 

pin_pnt_wgs_ab_71_3687878 +/+ 12124 134074 

N  13 134087 

pin_pnt_wgs_ab_71_3688273 +/- 8454 142541 

pin_pnt_wgs_ab_71_3691095 +/- 8233 150774 

pin_pnt_wgs_ab_71_3687726 +/+ 10454 161228 

pin_pnt_wgs_ab_71_3741541 +/+ 9168 170396 

pin_pl_wgs_ab_71_4426546 +/- 4827 175223 

pin_pnt_wgs_ab_71_3850227 +/- 4497 179720 

pin_pl_wgs_ab_71_4434231 +/- 4018 183738 

pin_pnt_wgs_ab_71_3844744 +/+ 29925 213663 

pin_pl_wgs_ab_71_4597131 +/+ 23452 237115 

pin_pnt_wgs_ab_71_3745308 +/- 7217 244332 

N  132 244464 

pin_pnt_wgs_ab_71_3849147 +/+ 6143 250607 

pin_pnt_wgs_ab_71_3688236 +/+ 9145 259752 

pin_pl_wgs_ab_71_4622992 +/+ 32926 292678 

pin_pnt_wgs_ab_71_3787655 +/+ 28236 320914 

Assembled Contig Length 277924 bp 

 

Table 4.2: Pin genomic DNA contigs used to assemble Seq1, Seq2 and Seq3. 

Contigs are shown in order from 5’ to 3’. N indicates are series of Ns inserted into 

the sequence. 
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Figure 4.4 Sequence diagrams of Seq1, Seq2 and Seq3. Relative positions of contigs within each sequence are shown, including overlaps between sequences. Blue 

bars signify contigs form the Parent Database and green bars signify contigs from the Progeny Database. Red bars represent sequences of Ns. Numbers above each 

bar denotes the identity of each contig. 
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4.3 Discussion 

The assembly of the three contigs of genomic DNA sequence described in this 

chapter is significant for a number of reasons. First among these is the breakdown of 

the mechanism that prevents recombination within the S locus that occurs within this 

region. Although PvSLL1, found near the 5’ end of Seq1, is tightly linked to the S 

locus, with only one potential recombination ever seen, PvGLO, found near the 3’ 

end of Seq3, is known to recombine much more frequently. As such, the mechanism 

that restricts recombination of the S locus itself must be lost between these two 

genes. The secondary significance of these contigs is that they make it possible, for 

the first time, to measure the physical distance between the previously characterised 

S locus markers.  

Assembly of the contigs themselves was successful. In particular, the assembly of 

the largest contig, Seq3, was reliant on the construction of the BAC Reference 

Scaffold assembled using Blue Jeans BAC DNA. Although this sequence was 

complete in itself, the decision to incorporate a number of Ns into the sequence upon 

conversion to Pin genomic DNA, see 4.2.2.i, introduces the possibility that some 

important genetic data have been lost from the genomic DNA sequence. However, 

this is unlikely given the relatively small number of Ns that were inserted into the 

sequence. In addition to this, though it was desirable to convert as much of the BAC 

Reference Scaffold as possible into genomic sequence, it was also important to 

ensure that only Pin genomic sequence was used. However, as demonstrated in 

Chapter 3, although the BAC 81B15 was derived from a single allele of the locus, 

other BACS further from the S locus, such as 28O8, appeared to have recombined, 

possessing elements from both alleles. As such, the data from the BAC reference 
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scaffold could not be reliably used to close the gap and maintain the integrity of a 

Pin specific assembly.  

Two further sources of reference sequence were also available when attempting to 

close gaps between contigs in the Seq1, Seq2 and Seq3 assemblies for use as an 

alternative scaffold. The first of these was Long Homostyle genome data. As a result 

of the self-incompatibility of wild type Pin individuals, natural variation outside of 

the immediate S locus region limited the length of the reads produced during 

Illumina sequencing. However, as self-fertile mutants, Long Homostyle individuals 

could be used to produce inbred progeny, with a reduced level of variation in the 

area surrounding G, P and A. As such, when sequencing these individuals, less 

variation was seen between individual reads and they could be more easily 

assembled into longer contigs. By using the Long Homostyle data as an alternative 

scaffold, the chances of identifying an overlapping sequence from either the Parent 

or Progeny was therefore increased and new contigs could be identified to extend the 

assembled sequences. Once new Parent or Progeny contigs had been identified, 

however, any remaining Long Homostyle sequence data that could not be directly 

replaced with data from wither of the Pin databases was removed and replaced with 

Ns. As discussed above, in 4.1.2, efforts were made to assemble as much of the 

sequence as possible from the genome data of a single Pin individual or, if this was 

not possible, its Pin progeny. In order to maintain the integrity of the assembled 

sequence as ‘Pin only’ therefore, it was necessary to removed any sequences such as 

these that could not be confidently assigned to the Pin genome and not the Thrum. 

The other reference sequences used were the Pin Scaffold sequences, assembled 

automatically by TGAC upon sequencing. Similar to the Long Homostyle contigs, 

these sequences provided a longer reference sequence than the Parent or Progeny 
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contigs but did not offer the same resolution of sequence as a manual assembly using 

Pin Parent contigs alone. In addition to this, repeated attempts to combine Parent 

contigs into a scaffold automatically meant that the scaffold sequences available 

were updated regularly, and could have led to an erroneous or obsolete assembly.  

Unlike the Long Homostyle contigs used as reference sequences however, these Pin 

Scaffold contigs were unable to provide sequence data to fill gaps that remained 

between assembled contigs, instead only giving indications of size. As such, Ns were 

used to fill these gaps.  

The final assembly of genomic DNA contigs resulted in three large sequences, 

collectively spanning 510,427bp. However, although these sequences remained three 

separate contigs, the presence of BAC end sequences from the same BACs in two 

different contigs made it possible to estimate the maximum possible distance 

between each contig. At the time that this research was completed, the sequence data 

to complete the gaps between Seq1, Seq2 and Seq3 was unavailable and the decision 

was made to combine the three sequences together with a clear indication (XXX) of 

where the junctions between contigs were. This was made in order that the sequence 

could be completed when more sequence data was available. While the possibility 

remained that important genetic data was lost with the premature joining of the three 

contigs, the estimated BAC sizes suggested that such a loss should remain minimal 

and, by clearly marking the joins between contigs, these regions could be easily 

revisited in the future. 

The combination of Seq1, Seq2 and Seq3 into a single assembled genomic DNA 

contig provides a physical link between the two S locus markers PvSLL1 and 

PvGLO. However, whilst these two genes have been previously identified and 

characterised, the assembly of the genomic DNA sequence described in this chapter 
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now also allows for the identification of any other genes that may exist within this 

region. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



111 

 

CHAPTER FIVE 

Identification and annotation of Primula vulgaris genes 

 

5.1 Introduction 

The functions of the Primula vulgaris S locus have been known since Ernst (Ernst 

1933, 1936b, 1955) identified the three genes that comprise the locus. However, the 

area immediately surrounding this area, and the genes contained within it, has 

remained largely uncharacterised. While more recent work has identified genes such 

as PvSLL1 and PvGLO, which are linked to the S locus (Li et al., 2007, 2008), these 

genes have been used largely as markers for the locus itself and the region of 

genome between them has been subject to little analysis. As such, the assembly of a 

sequence that links these two genes provides an opportunity to identify other genes 

in this area.  

In Chapter 4, three sequences were assembled using genomic DNA from a wild type 

Pin individual and are known to collectively span the distance (over 500kb) between 

SLL1 and PvGLO. Although these contigs remain separate sequences, the method by 

which they were assembled, using BAC sequences as a scaffold, makes it possible to 

position each sequence relative to the remaining two whilst maintaining a good idea 

of the distances between the ends of each contig. While the separate nature of the 

contigs must be born in mind, it is possible, therefore, to join the three sequences 

together to form a single consecutive sequence 510,427bp in length for the purpose 

of identifying genes. This complete sequence can be seen in Appendix B, in which 

the symbol XXX has been used to signifying breaks between contigs. 

With the construction of a single sequence containing both genetic markers SLL1 

and PvGLO, it is now possible to analyse the area for any other genes by identifying 
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homology between the Primula genomic sequence and the known sequences of 

genes from other species.  

 

5.2 Results 

5.2.1 Identification of Primula vulgaris genes 

Genes were identified within the assembled Primula vulgaris sequence using the 

NCBI BLASTX tool. However, the size of the assembled sequence (510,427 bp) 

presented a problem as it was too large to be analysed in a single BLASTX search. 

As such, sequence was split into a total of 57 smaller contigs. This was done by 

dividing the sequences into 10Kb sub-contigs, with each sub-contig overlapping by 

1Kb to minimise the risk of missing genes located across the boundaries between 

sub-contigs. 

Table 5.1 shows details of the genes that were identified within the assembled 

sequence. 51 genes were identified within the sequence. Each gene was assigned a 

number, PvG1 – PvG51, and its position within the whole assembled sequences was 

calculated. As can be seen in Table 5.1, NCBI BLAST suggests a variety of 

functions, among which were PvSLL1 (labelled as PvG2) and PvGLO (PvG49). The 

column on the far right of Table 5.1 shows the regions of the subject sequence that 

were identified by the Primula query in the BLASTX search. Although some genes, 

such as PvG1, only identified a single region from the subject, in this instance a 

Medicago truncatula ARS binding protein, other genes, such as PvG24, which 

matched to an uncharacterised protein from Zea mays but with a suggested function 

as a chaperonin protein, identified 12 smaller regions within its subject that 

combined to cover the entire gene. Therefore, it was assumed that each region of 
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matching sequence represented an exon. Table 5.1 shows a range of scores and E-

values for the different matches that were seen. 

A number of the genes identified within Table 5.1 are of particular interest. 3 of the 

genes identified (PvG15, PvG25, PvG34) found matches to hypothetical proteins 

from Vitis vinifera and a further 7 (PvG11, PvG17, PvG19, PvG22, PvG24, PvG30, 

PvG47) found matches to proteins that are as yet uncharacterised in their relevant 

species. Another 2 genes of note are PvG9 and PvG10. Found next to each other and 

with the same suggested identity; both match to the same regions of a Populus 

trichocarpa Cytochrome P450 protein. PvG23 also displays an interesting pattern in 

its match to a Pentatrichopeptide-repeat containing protein from Vitis vinifera, with a 

number of regions from the query sequence matching to the same region from the 

same subject. A final gene of note is PvG46, a match to the Petunia x hybrid MADS-

box protein FBP24. 
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Gene # Accession # Identity Subject Species Score E-Value Query Location Matching Subject 

Sequence 

PvG1 XP_003617045.1 ARS Binding Protein Medicago truncatula 50.8 0.007 5261-5374 177-2147 

PvG2 ABD78323.1 SLL1 Protein Primula vulgaris 82 2e
-24 

24444-24641 17-91 

PvG3 ABA08442.1 Neutral/Alkaline 

Invertase 

Manihot esculenta 191 0 31803-31510 137-459 

627 4e
-47 

35276-34512 460-557 

PvG4 AAD25646.1 Retroelement pol 

polyprotein 

Arabidopsis thaliana 67 0 53486-53217 60-149 

613 0 53181-50296 169-1125 

247 0 50192-49443 1411-1433 

28.9 0 49440-48372 1158-1409 

PvG5 EOY17232.1 Disulphide-

Isomerase-like 

protein 

Theobroma cacao 82.8 4e
-15 

58284-58418 25-69 

57 e
-4 

64450-64554 68-102 

200 7e
-51 

64764-65135 103-226 

160 e
-37 

65687-66025 219-330 

107 6e
-21 

66406-66654 330-413 

PvG6 XP_003556191.1 E3 Ubiquitin-protein 

ligase RNF167-like 

Glycine max 97.4 2e
-17 

72465-72238 42-116 

219 3e
-57 

70398-69952 104-253 

72.8 e
-9 

68548-68432 255-293 

77 7e
-11 

68176-67922 417-495 

PvG7 XP_002328508.1 Predicted Protein Populus trichocarpa 392 3e
-199 

80266-79379 1-299 

PvG8 XP_004230120.1 

 

Serine/threonine 

Protein 

KinaseWNK1-like 

Solanum 

lycopersicum 

145 2e
-31 

98701-98928 39-144 

142 e
-30 

99543-99770 114-189 

109 9e
-21 

100499-100657 188-240 

129 e
-26 

100923-101468 241-413 

16 2e
-37 

101947-102372 390-529 

51.6 0.008 102545-103081 539-746 

PvG9 XP_004245646.1 Cytochrome P450.1 Populus trichocarpa 224 e
-58 

108425-109222 32-301 

117 e
-56 

110418-111014 306-504 
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PvG10 XP_004245646.1 Cytochrome P450.1 Populus trichocarpa 245 6e
-66 

114118-114915 32-301 

229 2e
-60 

115363-115962 305-503 

PvG11 EOY17225.1 Uncharacterised 

Protein 

Theobroma cacao 100 e
-19 

118053-118448 62-199 

PvG12 ADE77272.1 Unknown Protein Picea sitchensis 108 4e
-22 

119344-119610 137-228 

PvG13 AGH32908.1 Squalene Epoxidase Camelia oleifera 80.1 e
-104 

132720-132610 91-127 

206 e
-104 

132487-132047 126-243 

146 e
-104

 131964-131740 242-316 

170 e
-40 

131185-130895 315-411 

69.7 4e
-58 

130138-130031 499-534 

186 4e
-58

 126601-126715 4007-4348 

PvG14 ACB4746.1 Chalcone synthase Citrus sinensis 60.1 e
-5 

144607-144783 1-60 

248 3e
-155 

145128-145706 55-246 

198 3e
-155

 145706-146137 247-390 

PvG15 CAN81537.1 Hypothetical Protein Vitis vinifera 347 6e
-103 

155050-155718 37-259 

PvG16 XP_003542961.1 Long Chain Acyl-

CoA synthetase 9 

Glycine max 134 e
-28 

162268-162549 57-150 

59.7 2e
-5 

162963-163067 146-180 

137 2e
-29 

163234-163545 161-265 

165 e
-38 

163894-164310 263-368 

127 2e
-26 

164673-164906 367-444 

89 2e-14 165184-165409 445-486 

89 2e
-63 

165441-165584 482-529 

100 2e
-63 

165661-165801 527-573 

105 2e
-63 

165917-166126 572-641 

92.4 2e
-15 

166478-166651 639-696 

PvG17 XP_002285854.1 Uncharacterised 

Protein 

Vitis vinifera 41.6 2.8 71215-71440 21-95 

73.9 0 73640-73960 96-190 

PvG18 XP_004250311.1 Chlorophyllide a Solanum 121 4e
-36 

185489-185722 31-108 
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oxygenase lycopersicum 61.6 4e
-36

 185820-185927 108-143 

102 6e
-19 

186392-186670 142-234 

101 2e
-18 

187129-187278 235-284 

124 6e
-26 

187607-187804 284-349 

65.1 4e
-7 

187929-188087 345-394 

207 8e
-53 

188141-188458 371-482 

102 8e
-19 

188824-188985 481-534 

PvG19 XP_004242030.1 Uncharacterised 

Protein 

Solanum 

lycopersicum 

126 e
-29 

190058-189573 1-105 

PvG20 XP_003581684.1 Delta-aminolevulinic 

Acid Dehydratase 

Brachypodium 

distachyon 

50.1 0.016 4884-4780 112-146 

57 e
-4 

4736-4693 125-174 

46.2 5e
-77 

4002-3934 160-182 

60.5 5e
-77

 3866-3771 180-211 

55.5 5e
-77

 3657-3586 211-234 

85.9 5e
-77

 3506-3249 234-293 

57 5e
-77

 3142-3059 293-320 

58.9 5e
-77

 2964-2869 325-346 

58.2 5e
-77

 2777-2691 343-371 

84.3 3e
-13 

2448-2296 372-422 

PvG21 XP_003627109.1 Zinc Finger Protein Medicago truncatula 243 6e
-65 

199683-200087 70-204 

62.4 3e
-6 

201024-201641 204-494 

PvG22 XP_002280177.1 Uncharacterised 

Protein 

Vitis vinifera 73.6 7e
-11 

214666-214923 79-130 

37.4 0.001 215376-215441 127-148 

35.8 0.001 215512-215574 145-164 

PvG23 CBI35955.3 Pentatricopeptide 

repeat containing 

protein 

Vitis vinifera 250 e
-65 

222038-221277 1-248 

47.8 0.088 220256-219759 51-255 

101 3e
-18 

220646-219930 54-263 

139 3e
-30 

220769-219930 117-403 
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94 9e
-16 

221918-221290 136-387 

553 e
-169 

220784-219438 248-703 

98.2 3e
-17 

221795-221247 347-536 

PvG24 NP_001140224.1 Uncharacterised 

Chaperonin Protien 

Zea mays 51.6 0.004 229442-229332 8-44 

100 e
-58 

228771-228487 44-110 

47.8 e
-58

 228379-228293 111-139 

52.4 e
-58

 228188-228078 134-170 

55.5 e
-58

 228012-227911 168-201 

41.6 e
-58

 227825-227751 196-223 

41.2 e
-58

 227688-227605 219-246 

57 8e
-5 

227189-227082 243-278 

59.3 6e
-14 

226616-226524 281-311 

48.5 6e
-14 

226450-226328 311-349 

52.8 0.002 226169-226047 344-384 

63.9 5e
-7 

225631-225338 373-439 

PvG25 CAN69431.1 Hypothetical Protein Vitis vinifera 105 6e
-62 

237211-237429 1-72 

163 6e
-62 

237501-237860 93-212 

129 2e-26 237867-238163 1189-1287 

PvG26 XP_002268127.1 Peroxidase 16 Vitis vinifera 84 e
-13 

245227-245298 21-70 

109 8e
-22 

243970-243770 70-136 

95.1 3e
-17 

243407-243240 137-192 

204 9e
-54 

242424-241990 182-326 

PvG27 XP_004148322.1 Villin-4-like Actin 

Binding Protein 

Cucumis sativus 71.6 5e
-9 

267071-266958 19-56 

186 5e
-88 

266468-266031 43-155 

169 5e
-88

 265932-265540 154-258 

87.8 2e
-45 

264396-264235 259-312 

75.9 2e
-45

 264157-264009 313-362 

70.9 2e
-45

 263901-273788 359-396 
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93.6 9e
-16 

263037-262876 394-447 

99 3e
-27

 263363-262037 470-553 

66.6 e
-27 

261634-261530 548-582 

87 e
-27 

261422-261243 581-640 

84 8e
-13 

260784-260638 634-682 

81.3 6e
-12 

259533-259396 682-727 

43.1 2.3 258576-358522 725-746 

98.6 3e
-17 

257287-256864 747-856 

143 4e
-31 

256245-255862 859-968 

PvG28 XP_002319808.1 Predicted Zinc Finer 

MYM-type protein 

Populus trichocarpa 29.3 5e
-55 

275370-275071 153-253 

47 5e
-55

 275098-274947 245-298 

113 5e
-55

 274940-274356 323-515 

97.4 5e
-55

 274342-273794 521-570 

85.9 2e
-13 

274029-274580 634-781 

PvG29 XP_004242031.1 Protein Disulphide-

Isomerase-Like 

Solanum 

lycopersicum 

61.2 6e
-6 

291729-291547 1-61 

46.6 0.2 286661-286548 53-91 

294 e
-82 

289486-288659 71-279 

65.9 2e
-26 

288464-288324 272-316 

73.9 2e
-23 

288240-288118 316-356 

66.6 e
-7 

287957-287835 355-395 

69.7 e
-8 

286664-286548 395-433 

42 4.9 289453-289250 424-488 

PvG30 XP_002284506.1 Uncharacterised 

Protein 

Vitis vinifera 104 4e
-19 

301241-300984 1-88 

192 8e
47 

300410-299547 210-450 

81.3 6e
-12 

298565-298359 442-513 

120 3e-24 296410-296165 507-588 

PvG31 AAN62347.1 CTV.20 RNA 

Binding Protein 

Citrus trifoliata 101 6e
-18 

317887-317077 152-439 

111 7e
-21 

316237-315728 672-834 
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82 7e
-17 

315292-314646 878-1093 

35.8 7e
-17 

314639-314559 1096-1122 

340 2e
-190 

314297-313530 1152-1407 

167 9e
-155 

315090-314645 1970-2457 

411 9e
-155 

314639-313572 2460-2858 

PvG32 CAE01921.2 Hydrolase Oryza sativa 246 3e
-67 

318971- 320023 20-376 

PvG33 AAB82639.1 Non-LTR 

retroelement reverse 

transcriptase 

Arabidopsis thaliana 293 5e
-95 

325624-324452 574-965 

85.5 5e
-95 

324395-323682 990-1234 

PvG34 CAN80126.1 Hypothetical Protein 

(Transposase) 

Vitis vinifera 35 e
-124 

332170-332295 133-171 

164 e
-124

 332325-332771 196-344 

300 e
-124

 332813-333991 360-728 

56.2 3e
-4

 333190-333330 456-502 

PvG35 BAF01732.2 NAC Domain 

Containing Protein 82 

Arabidopsis thaliana 50.4 0.002 343247-343516 29-121 

43.5 0.38 343247-343453 55-125 

PvG36 XP_00352436.1 Aldehyde 

dehydrogenase family 

3 member H1-like 

Glycine max 62.8 2e
-6 

350969-351067 98-130 

97.8 7e
-76

 351715-351936 131-204 

64.3 7e
-76 

352002-352118 197-235 

70.5 7e
-76 

352216-352332 236-274 

125 7e
-76 

352412-352798 275-366 

74.7 3e
-10 

352893-353078 356-417 

115 2e
-23 

353617-353865 405-487 

PvG37 XP_004242040.1 Aspartic proteinase 

ASP1- like 

Solanum 

lycopersicum 

70.9 4e
-9 

359616-359736 49-85 

94.7 9e
-17 

360388-360612 88-163 

112 e
-33 

360842-361087 160-241 

62.4 e
-33 

361170-362322 241-289 

84.3 2e
-13 

362242-362439 287-352 

43.9 3e
-7

 362890-362970 350-376 
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41.2 3e
-7 

363053-363136 377-404 

PvG38 XP_002285869.1 Ubiquitin Protein 

Ligase 

Vitis vinifera 2109 0 373537-370499 1-1016 

1080 0 369948-367504 1016-1831 

PvG39 NP_171677.1 NAC Domain-

containing protein 2 

Arabidopsis thaliana 102 8e
-20 

383458-383297 1-54 

187 2e
-48 

382542-382249 50-147 

119 4e
-25

 381076-380639 145-289 

PvG40 XP_003630459.1 Root Specific Metal 

Transporter 

Medicago truncatula 72.8 2e
-9 

395388-395269 92-131 

102 e
-18 

393653-393465 169-231 

48.9 4e
-22 

392861-392778 230-257 

87 4e
-22 

392670-392497 253-310 

70.9 5e
-9 

392359-392111 308-360 

68.9 3e
-43 

391573-391463 385-422 

137 3e
-43 

391394-391053 449-559 

PvG41 XP_004250232.1 60S Ribosomal 

export protein 

NMD3-like 

Solanum 

lycopersicum 

26.2 2e
-16 

399357-399304 289-306 

23.5 2e
-16

 399302-399195 308-344 

86.3 2e
-16

 399172-398888 357-453 

PvG42 XP_003545652.1 Cyclin-A1-1-like Glycine max 56.6 3e
-11 

407699-407902 142-207 

42 3e
-11 

408016-408120 215-249 

62.8 8e
-46 

408852-408956 251-285 

122 8e
-46

 409052-409366 279-351 

50.1 8e
-46

 408962-408956 350-374 

76.3 e
-10 

409799-409975 373-438 

64.7 4e
-7 

410103-410228 444-485 

PvG43 XP_003634405.1 Amino Acid 

Permease 2 

Vitis vinifera 43.5 1.5 420367-420456 13-39 

137 3e
-30 

420833-421069 39-117 

63.9 2e
-58 

421735-421830 117-148 

130 2e
-58

 421934-422146 149-219 

83.6 2e
-58

 422251-422391 220-266 
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PvG44 ABD32582.1 Integrase catalytic 

region Zinc Finger, 

CCHC-type aspartic 

peptidase 

Medicago truncatula 272 0 430798-431697 659-956 

47 0.2 431699-431782 957-984 

380 0 431754-432947 980-1387 

195 0 432998-433384 1393-1521 

245 0 433378-433959 1517-1710 

PvG45 XP_002284607.2 NAD Kinase 2 Vitis vinifera 595 4e
-180 

441784-440051 84-742 

PvG46 Q9ATE5 MADS-box protein 

FBP24 

Petunia x hybrida 110 2e
-22 

451899-452087 2-64 

77 e
-11 

453210-454569 65-146 

45.1 0.26 456474-456665 197-259 

PvG47 XP_002278437.2 Uncharacterised  WW 

domain containing 

protein 

Vitis vinifera 43.1 2.2 465350-365358 118-148 

72.4 2e
-9 

462094-462934 236-292 

52 0.004 461297-461076 288-373 

83.2 7e
-13 

460191-459853 405-464 

69.3 2e
-8 

458886-458770 465-503 

PvG48 AFP55536.1 Retrotransposon 

Polyprotein 

Rosa rugosa 96.7 e
-16 

476072-475305 508-770 

49.7 0.028 475873-475751 577-617 

59.7 3e
-26 

474798-474322 969-1130 

58.2 3e
-26

 474286-474119 1170-1225 

51.6 3e
-26

 474071-473919 1242-1292 

PvG49 ABD78321.1 MADS- box gene: 

Glo Protein 

(PvGLO) 

Primula vulgaris 132 2e
-30 

481859-482047 1-63 

51.2 0.001 482536-482601 64-85 

90.9 2e
-16 

483151-483432 85-140 

42.7 0.97 485382-485438 150-168 

85.5 e
-14 

486463-486579 169-207 

PvG50 XP_002520299.1 UDP-n-

acetylglucosamine 

pyrophosphorylase 

Ricinus communis 47.4 0.11 493505-493591 43-71 

70.5 8e
-28 

494937-495059 70-110 

84 8e
-28 

495152-495307 106-157 

57.8 7e
-5 

496081-496182 157-190 
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79.7 e
-21 

496814-496972 169-232 

54.7 e
-24 

497053-497304 232-279 

106 5e
-20 

497850-498110 279-338 

99 e
-17 

499047-499430 337-405 

75.1 3e
-10 

499678-499974 405-463 

57 e
-4 

500408-500494 460-488 

127 e
-26 

500896-501177 473-568 

87.4 6e
-14 

501728-501895 567-622 

PvG51 XP_002520262.1 2-oxoisovalerate 

dehydrogenase 

Ricinus communis 117 3e
-24 

505633-506034 1-93 

165 5e
-40 

506693-507034 93-179 

72.4 8e-10 507352-507471 178-217 

63.5 5e-7 507779-507919 218-264 

120 4e
-250 

508340-508573 264-341 

68.6 e
-8 

509110-509262 329-379 

 

 

Table 5.1: Genes identified within the assembled P. vulgaris sequence. A proposed identity is shown for each gene based on a match to a subject 

from another species. The score and E-value for each match is also shown as are details of the regions within the query sequence and subject 

sequences that match. 
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5.2.2 Annotation of Primula vulgaris genes 

Following the identification of the nature of the genes contained within the 

assembled Primula vulgaris contig, the 51 genes were analysed further to predict  

their unique amino acid sequences and, subsequently, their nucleotide sequences. 

The same procedure was followed for all 51 genes identified (as described in 5.2.1.) 

though PvG46, the MADS box gene FBP24 from Petunia x Hybrida is shown in 

detail as an example. The choice of PvG46 as an example is due to its function as a 

MADS Box protein, which, upon first identification, initially made it a candidate for 

sepaloid (discussed further 5.3). As such, this gene was of particular interest during 

the annotation process. 

 

5.2.2.i Identification of Primula vulgaris open reading frames 

Following identification of PvG46 within the assembled Primula vulgaris sequence, 

the accession number of the identified subject gene Petunia x hybrida FBP24 (as 

shown in Table 5.1) was used to retrieve he full amino acid sequence of the subject 

protein from the NCBI database. This sequence was then annotated to highlight the 

sequences identified in the BLASTX search, described above, as shown in Figure 

5.1.  

MIIMGRGKIEVKRIENKTSRQVTFSKRRAGLLKKTHELSVLCDAQI

GLIIFSSKGKLFEYCSQPHSMSQIISRYLQTTGASLPVEDNRVQLY

DEVAKMRRDTLNLQLSLQRYKGDDLSLAQYEELNELEKQLEHALNK

IRARKLELMQQQMENLKKTEKMLEKENHDMYQWLMNNQMYKQESAA

MDHEDHHHHHEHQQAITELNLLGEQPLLSHFTFFGDQEQPSTSTVN

HFASISLTSPPANSISPYRLQPSHPNLQDSHVHGPSYD 

Figure 5.1: The amino acid sequence of the Petunia x hybrida gene FBP24. The four 

regions identified through the NCBI BLASTX search with Primula vulgaris 

genomic sequence are highlighted.  
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In Figure 5.1, green highlighting represents the first subject region described in 

Table 5.1, followed by yellow, blue and grey. The same order of colours was then 

used through the annotation of the gene to signify proposed exons.  

The ExPASy Translate tool was used to translate the region of the P. vulgaris 

sequence known to contain PvG46, as well as 1kb of sequence to either side of the 

predicted gene sequence. All open reading frames were analysed and the same amino 

acid sequences highlighted in Figure 5.1 were identified within this translated 

sequence. 

 

 

5.2.2.ii Annotation of Primula vulgaris gene amino acid sequences 

Using the Petunia sequence shown in Figure 5.1 as a guide, the same sequences 

were identified within the different frames of the translated Primula sequence and 

highlighted in corresponding colours. These sequences were subsequently 

considered to be the translated exons of PvG46 and were expanded on.  

Although the highlighted regions of sequence in Figure 5.1 provided the core of the 

Primula gene exons, these needed to be expanded upon to obtain their predicted full 

exon sequence. In order to do this, and identify intron/exon splice junctions, the 

original P. vulgaris nucleotide sequence was used in conjunction with its translated 

form. All intron/exon boundaries were identified using the GT-AG rule and care was 

taken to ensure that the boundaries accounted for any changes in reading frames 

between exons. 

The codons responsible for the highlighted amino acid sequences were identified, 

and these preliminary exons were extended by incorporating nucleotides to both ends 

of the exon until either a GT (marking the start of an intron) or an AG (marking the 

end of the intron) was reached. In some instances, nucleotides were removed from 
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the preliminary exons sequence in order to achieve this. In the case of the first exon, 

nucleotides were either incorporated or removed to ensure that an ATG Methionine 

codon was reached. Similarly, the final exon was extending until a stop codon was 

reached. 

Following the identification of intron/exon boundaries, the exons were combined to 

form the predicted amino acid sequence of PvG46, shown in Figure 5.2. 

 

5.2.2.iii Annotation of Primula vulgaris gene nucleotide sequences 

With the annotation of the amino acid sequence of PvG46, the nucleotide sequence 

PvG46 – Amino Acid Sequence 

 

MGRRKTELKRIENTTSRQVTFSKRRSGLMKKTHELSVLCDAQIGLIVFSNKGKLYEYSS

HPMMGEIIEKYLTATGDCIPVNDNRVISLKLN**L*T*LSN*LE*AISFLV*ALVPKLT

K*MQEQMCSELLKLKKETDSLQLSLQCYKGQDLAYVQYDDLAQLEHQLECSLNKVRARK

VRIPYYWLDFSDKMLEKENLEMFHWVENQHQQVMTELKLVGDQQQQMFMDHFRFFGEQQ

QLVQPNANTHTGLLYQSLQLNNSFRLQPAQPNLQDPSSSTLALLQSYGIYDTYVYDAFQ

GIVWLHLSHLAF 

 

Figure 5.2: Predicted amino acid sequence of PvG46. * represents a stop codon. 

PvG46 – Coding Sequence 

 

ATGGGTAGAAGAAAGACAGAGTTGAAGAGGATAGAGAACACCACAAGCAGGCAAGTGACTTTCTC

AAAAAGAAGAAGTGGCCTAATGAAAAAAACTCACGAGCTTTCAGTTCTTTGCGATGCTCAAATCG

GCCTCATTGTTTTCTCCAACAAAGGGAAGCTCTACGAGTATTCGAGTCATCCTATGAGCATGGGG

GAAATCATTGAGAAGTATCTGACTGCTACAGGAGATTGTATACCAGTAAATGACAATCGGGTAAT

TTCTCTCAAGTTAAACTAATAATTGTGAACATAGTTGAGTAATTAACTTGAATAAGCAATATCTT

TTTTGGTTTAGGCTCTAGTTCCCAAACTAACCAAATAGATGCAGGAGCAGATGTGCAGTGAGTTG

CTGAAATTAAAGAAAGAAACTGATAGTCTTCAACTAAGCCTGCAATGCTACAAAGGCCAAGATTT

GGCGTATGTCCAATATGACGATCTCGCTCAGCTCGAACATCAACTAGAGTGCTCGCTTAACAAGG

TCCGTGCAAGAAAGGTACGTATTCCATACTATTGGTTAGATTTTTCAGACAAAATGTTGGAAAAG

GAAAATCTGGAGATGTTTCACTGGGTAATTGAGAACCAGCACCAGCAGGTTATGACTGAGTTGAA

GCTAGTTGGAGATCAGCAACAACAAATGTTTATGGACCATTTCAGGTTCTTCGGCGAACAACAAC

AACTAGTGCAGCCCAATGCTAATACTCACACTGGGTTACTATATCAGTCTCTCCAGCTCAACAAC

AGTTTCCGCCTTCAGCCCGCTCAGCCTAACCTCCAAGACCCCAGTTCCTCCACCCTTGCCCTCCT

CCAATCGTATGGTATATATGATACATACGTATACGATGCATTTCAAGGGATTGTTTGGTTGCATC

TTTCCCACTTAGCATTT 

Figure 5.3: Predicted coding nucleotide sequence of PvG46.  
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for each exon could also be identified. These nucleotide sequences were combined to 

construct the predicted coding nucleotide sequence of PvG46, shown in Figure 5.3. 

Annotation of the predicted coding sequence for PvG46 meant the exon sequences 

could also be identified within the assembled contig of Primula genomic sequence. 

This also served to identify the sequences of the introns between them. Figure 5.4 

shows the predicted genomic DNA sequence of PvG46, as well as the 500bp found 

at both the 5’ and 3’ ends of the identified sequence. 

 

PvG46 – Predicted Genomic DNA Sequence 

 
AAACTTGTTTCCTTTTTCACTACTGGGTAGATCAAAGAGATCAGCAATGGTTAGAGTGTAACAAAACT

GAAGAGGGTTGAGGTTAAAACTTTTATTAATTAAGTTCTATCCAAAACTTAACTTTTCATCACAATAT

TTTCAAATAAAAGTTTGTTTGTTTTTGCCTTTGAGAGGGTAAATTACGTTATCCTTTTTTTCCTTGTT

TATATATGTTTTTCATCAGGTAAATCAAAGAGACAATCTTGACTAGAGGAATAACTAGTAAATATGAT

TGAGAACATGATCATGAACACATGACTACTTATCAAATTAATTTAGCTAAAAAAAAAATAATCGTTTT

CTATAACAACAGTACTTTAAAATGCATTTGCTTATGAGTTTTGTAGGGTTTTTGAATTTTTTTTTCCT

AAGTATTTATTTCTTTCTAGAAAATTGTCTGTGGTCTTTTATTTTATTTTTCTTTAGCTATTAAATTA

AATGAGTTTTTTTCCTCTTTAGTCATGGGTAGAAGAAAGACAGAGTTGAAGAGGATAGAGAACACCAC

AAGCAGGCAAGTGACTTTCTCAAAAAGAAGAAGTGGCCTAATGAAAAAAACTCACGAGCTTTCAGTTC

TTTGCGATGCTCAAATCGGCCTCATTGTTTTCTCCAACAAAGGGAAGCTCTACGAGTATTCGAGTCAT

CCTATGAGGTCTTTTTTTATTTCCCTTTTGTTTTATATTTTTCTTTTCTGGCATTCTTATAAGTTTCT

TTTTTAATTCCCAAATTCACTGCTTTGTATTTTGTTACTAATCTTTTGTTAGTTTTAGCCCCCCAAAA

ATATTGCTCTTTCTTATATTAGTACGTATCACGATTCTTAATTTTTCTCCTTAAGTTCTACTTATAAG

ATTGTATAATCTTCTTTGAAGTTTGAAACTCAAGTCCTTTGCTTGCACTTTCTTTTGTGTAATTCACT

ATTAGACGTACTTTTGATACTTAATCATCAAAATGTCACACATCAATGTTTAAACTTTCTTAATGTTA

CTCTTAATTTTTATCTTGATTCTTAATTTTTCTCCTTTAGTTCTACTTATAAGATTGTATAATCTTCT

TTGAAGTTTGAAACTCAAGTTCTTTGCTTGCACTTTCTTCTATCATGCGTGAAATGGATGTCAATGTC

ATTTAACCAAGTAATTAATAACGGCACTCATATATGAATTTTTTTTCCATCTCTTTGAGGTTTTGTTT

TCCTAAATAATATTCATTTTCTTGGGCTCGTTTAATTTTTATATAGAATCAAAGTAAATATGGCTTTT

ACAATACAATACTTTTCTTTCGCAATGTACCATTTTCTGTTTATTTTGGTAAATTTCACATTTAGATA

TTTTCCAATACGATCATGGGTGTCAAAATATATAAATTTATCAATTTTAGTTATTTCCATCCGTCACT

CTCTCACAAACTCAAACCATTAGATACTTATTTGACTAACTTGAGTGATTTGACAAATATCTGACTGA

TCACTCATCACATGCTTAGTAATTATTGACAGTAATTACTTGACCAAATTTTCTGTCAATTTGAAAAT

ATTTTTTAAGAAAATTAACATGGTGCCTTTTCATGTTCTTCACTAGTAAGTGTAATAATAAGAATTTC

CAAATGATCCAGAATAAAGTAATTAATACTCTAAATATATGAAACCTTCACGTGTCACACTGGTTTCT

TAAAATAAGACCGTCACATATATGAAATTATGAACCAAAGTCTTGCAAACGTCTTGAAATATTTGACA

TTTATGTAATTGAATTTATATATGTCTTTTGTATTCCTACAGCATGGGGGAAATCATTGAGAAGTATC

TGACTGCTACAGGAGATTGTATACCAGTAAATGACAATCGGGTAATTTCTCTCAAGTTAAACTAATAA

TTGTGAACATAGTTGAGTAATTAACTTGAATAAGCAATATCTTTTTTGGTTTAGGCTCTAGTTCCCAA

ACTAACCAAATAGATGCAGGAGCAGATGTGCAGTGAGTTGCTGAAATTAAAGAAAGAAACTGATAGTC

TTCAACTAAGCCTGCAATGCTACAAAGGCCAAGATTTGGCGTATGTCCAATATGACGATCTCGCTCAG

CTCGAACATCAACTAGAGTGCTCGCTTAACAAGGTCCGTGCAAGAAAGGTACGTATTCCATACTATTG

GTTAGATTTTTCAGTTTATAACCATTTTCGATAACGATTTTATGTCTTTCAACGTGTGTTTTTCCTAT

AATTGACAAGGCACCTCCAAACTTGATCTTAAAAAAAAGGCACCTCCAAACTTTTAAAAGGTTTAGTT

ACATCTGTAAGATACTTAAACTTTGTTTTCTTAAATTGATAATTTTGAAAAATCAAAACCTTTAAATT

TCACATTATGTATATGACTTGGCTAGCTAGGTTTTGTAAAATAATTCTAGGTCCCATTTCTCACAAAA

AGGTGAAAATGGAAAGTGTCGTGTTGTACATTATATTTAGGGCTAGACCTAGTGACAACTAAACGAGC

TGTCAGTTAAGTCGTCGATCCCCGAATATAAAGAAAAGAAAATAATGCAAAACAACGTATTTTTCCCC

CTGAAGCAATGTATGGAATTAGAAACAATTTTTTCTGATGGTTTATTTTGTATTGTGTGAAAGTATTT
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TGTGACCTTGTGAGAGACTTTATAATTTTTCTATGAAATTTATATTTTGGTATAGTATGAATTTTTCA

GACAAAGTTCTAAAAAGTCCAAAATATTGTGCAGAGTCGACCCTAGGTCACCATATACATTAAGTATC

GAAGTACCTGAGGTTTAACATTTTGTCGATTTAGTCTCAATTGTTTCATTTTTTAATCAATTGCACCC

ATTTCATTTAGTCATCAGTTAGGTCGTTTTATTATTTTTGGACCATTTCGCCTTTCAAAGGTTTTGTT

AAACTATGCTAACAATTGAAATAATTGAATTATCCTATGCTACATGTGAAATATTTAGAAAAAATCTT

TTCATCACCAAATTTTCAAACCCAAAAACCTAACACGTAATCTTTGTTGTAATTTTGAAAACTAATTT

TCATTTAATATATAATTGTTCCACGTAAACTGTCACATCAGCATGTAAGAGTTTGGGGTAGCTATAGC

AATACTAAAATATTTAATTTTACATCAATTGTTATCCAATATTTCATTTATACGAATAATATCATTTA

TAATCTAGTTATTCACCTACCAATAAAGATTCAGAATCATAAATTTATTTATATTATGTACTATATGC

ATAGGACAGATGCATACATATTCAACACTGTTTCACTAAACATTTACGTGAATATGAAAGGAGACTTT

TAAATTGATGTCTTGATAGAAGAAAAAATAGAAGATCATGGAAAGAAGACTTTAATTAATGAGTAATA

ATTTATCGACAAAAAATAATAATTATTATTTTTGTAATCTCGACAAAAAATAACTATATGGGACTACT

TAAGTTGATAAAAGGGTAAACCACGGGCTCGGGTTGTTTTTTTTATAGTTGCCCTTGTATTATTAACA

TAACCCCTAGACATTGTAAACAAACTTTATATGAAGGGGTTCTTCTTCGATATATTTATGCCCTTTTT

CTAATAGTTTTTGTTTGTCTGGAATTCTGCAGAATCAGCTCTTGCAGCAACAGTTGGACAATCTACAA

AAAAAGGTAATTTAACAATAAAACTTTCATTCAGCAAGTTTGTAACTACAGTTTCAGCCTGAAAACAA

CTTCGCCGTCCTTTGACAACTCGACCATCGAGTGTTGCTCGTTGATAACTTGTCACGACAAATTAGCC

ATATATCTAACCATGTCCACACAGAGCAATAGTTTTAACACGATATACATGTCGCAAAAAGTAAGTCT

TTTGTTGGAATTCACCTCAGTAAATGATACTTATGTGTATACTCTTGAACTTTTTCATGGTAAACGTA

GCATATACACACTCCATCTGTACAACTTAAAGATAAACACATCTTAGTTTAAACATTTCACATAAATT

TGTAAATGTACCTAGCTTGATTTTAATTGTAAATGTTCTTCTTTTTCTTGTACCAGGACAAAATGTTG

GAAAAGGAAAATCTGGAGATGTTTCACTGGGTAAGTGAAGTTTTATTTAATTATTTTCCAAATTCCTG

CATAAATGTGATACTGTTGACGCGCTAAGTACCATGTTATATGATAAAACTGACAAACTAAATGGTTT

ACATAATATCTTGATTATTAAAAGGTGAATTTGATTTTGTGCTTATAAAGTAATCACTTGAGGAAACT

AACTAGAGGTTTGAGCAACATGGAAAAAAAAACACGTTATCAATTTTTTTTGCCTAAAAAAGCTGTAC

AATTATGTTGGGATTATATACACTTAAAGAATATATAGTACGCAATGTCGCATACAGTTTTGCTGCCA

AAACAATTTAAATATTTGTAAATCAAATGTGATAGACTTGTTTATGATCAACATTTTGGTTGTTGCTA

CCCGAGAACTCAGCGAGATATATCTGTCACTGAAAGGTCAACTAGATCAATCCGAGTATGTAAGGAAT

AATGTTGGATATCAATCGATCATTACTCCATGCTTATCTTAGGATGGGTAAGAAAATACGGAGTACGA

TTCCATTGCTTTAGAAGATAGGCACTCTGATTATCTTGTAAGAAACTTACTTTTAGTATGACATAATT

GGCATGAATTGAATGTAAGAACTAATTTGGAACATTTTATTCTTTTTCAATACAAGCCAAGTTTTATG

TTCAAACAATGATTTTATTAGCAGGGTTGGTTTATAAGTCAAAGTCATGTATGCAGCATCTATGTTCT

ACATTTTTCAGGTCATAATAAACAAAATCAAAACATAGTTTTAATCTGGTTAACCAATTGCATCGCAG

CTCACAAGTAAACTGAACACTTAAACATGACAGCCGCTGTTACAAAACATCCCCAAATCTTGGGATAC

CTAAATATTCCTTTTTTTAAATATCTTTCTTCTTGCGTTTGTAGCTAATTGTATATATACATTATTTC

GGTATAGTTGGCAGGTAACCAAGTTGAGAACCAGCACCAGCAGGTTATGACTGAGTTGAAGCTAGTTG

GAGATCAGCAACAACAAATGTTTATGGACCATTTCAGGTTCTTCGGCGAACAACAACAACTAGTGCAG

CCCAATGCTAATACTCACACTGGGTTACTATATCAGTCTCTCCAGCTCAACAACAGTTTCCGCCTTCA

GCCCGCTCAGCCTAACCTCCAAGACCCCAGTTCCTCCACCCTTGCCCTCCTCCAATCGTATGGTATAT

ATGATACATACGTATACGATGCATTTCAAGGGATTGTTTGGTTGCATCTTTCCCACTTAGCATTTTAA

AGTATAAATGCATACCTACGAATACGAAGCATTACGGTATAAATACTCACATCCGAATACGAATACGA

TTTGGTACATTTTTTAGTTGAAAAGGTCGCGACTTTTAAGACGGATTAACCTTTTTTGCAGACAAGGC

CATCTATAAAAAAGTTACAGAGGGTCGAGATTATATGCCCCAATGATATTAGATTGGTTATGATAAGC

TATTCTTAATATTGTTTGGATATTCCCTTCACTAATTAGTTGATGATTTGCAGATCAGTGATTATTCG

CAAGGAACATAGCGATGAAGCTTGCTGGACATTGTTAAATACTGGTGATACTGGAGAGAAATTACTAG

TTTTTTAGGTTTAAAAGTTCTAAAAAGAAAAAGCATATCATATGCAATACTTTCTTTATATCCATGCT

TGGTTTGCCTAGAGATTTGATGGTATAACTTTTATTTGGTGAAGTGTTGCCTAACTGCTTACTACTGC

CTGAAATATTGATGTTGCTTGA 

 

Figure 5.4: Predicted genomic DNA sequence of PvG46. Exons are shown in bold. 

Figure includes 500bp beyond both ends of identified gene sequence. 

 

As described in 5.2.2, the same procedure was followed for each of the 51 genes 

identified and described in Table 5.1. The predicted genomic sequences for all 51 
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genes, including 500bp beyond both 5’ and 3’ ends, can be seen in Appendix C. A 

summary of these results is shown in Table 5.2. 

Gene Orientation Exons Introns Coding 

Sequence 

Length (bp) 

Genomic 

Sequence 

Length (bp) 

Exon 

# 

Size 

(bp) 

Intron 

# 

Size 

(bp) 

PvG1 +/+ 1 

2 

152 

99 

1 2962 251 3213 

PvG2 +/+ 1 264   264 264 

PvG3 +/- 1 

2 

1033 

293 

1 2508 1326 3834 

PvG4 +/- 1 

2 

3 

413 

3791 

1020 

1 

2 

23 

11 

5224 5258 

PvG5 +/+ 1 

2 

3 

4 

5 

195 

104 

371 

308 

249 

1 

2 

3 

4 

5420 

209 

578 

383 

1227 8317 

PvG6 +/- 1 

2 

3 

4 

133 

293 

352 

629 

1 

2 

3 

941 

1887 

1382 

1407 5617 

PvG7 +/- 1 888   888 888 

PvG8 +/+ 1 

2 

3 

4 

5 

6 

7 

86 

228 

221 

158 

451 

419 

564 

1 

2 

3 

4 

5 

6 

1231 

617 

734 

265 

574 

172 

2127 6221 

PvG9 +/+ 1 

2 

876 

615 

1 1186 1491 2677 

PvG10 +/+ 1 

2 

885 

609 

1 441 1494 1935 

PvG11 +/+ 1 612   612 612 

PvG12 +/+ 1 270   270 270 

PvG13 +/- 1 

2 

3 

4 

5 

6 

7 

249 

112 

431 

219 

276 

279 

102 

1 

2 

3 

4 

5 

6 

1491 

128 

88 

560 

406 

89 

1668 4430 

PvG14 +/+ 1 

2 

3 

175 

578 

399 

1 

2 

362 

26 

1152 2040 

PvG15 +/+ 1 693   693 693 
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PvG16 +/+ 1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

166 

281 

85 

248 

405 

230 

118 

132 

138 

207 

165 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

494 

428 

235 

357 

368 

277 

146 

85 

118 

360 

2175 5543 

PvG17 +/+ 1 

2 

310 

350 

1 2166 660 2826 

PvG18 +/+ 1 

2 

3 

4 

5 

6 

7 

8 

9 

81 

237 

105 

276 

145 

190 

68 

295 

168 

1 

2 

3 

4 

5 

6 

7 

8 

1986 

100 

470 

461 

332 

133 

161 

371 

1565 6079 

PvG19 +/- 1 306   306 306 

PvG20 +/- 1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

178 

74 

176 

84 

70 

256 

79 

79 

68 

165 

1 

2 

3 

4 

5 

6 

7 

8 

9 

112 

519 

76 

116 

82 

109 

112 

109 

242 

1229 2706 

PvG21 +/+ 1 

2 

455 

646 

1 939 1101 2040 

PvG22 +/+ 1 

2 

3 

381 

50 

55 

1 

2 

473 

82 

486 1041 

PvG23 +/- 1 

2 

1357 

761 

1 495 2118 2613 

PvG24 +/- 1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

99 

285 

87 

90 

81 

69 

78 

126 

100 

104 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

563 

107 

122 

74 

94 

77 

427 

429 

76 

182 

1503 4105 
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11 

12 

106 

278 

11 451 

PvG25 +/+ 1 

2 

213 

663 

1 80 876 956 

PvG26 +/- 1 

2 

3 

4 

228 

186 

171 

372 

1 

2 

3 

1318 

374 

875 

957 3524 

PvG27 +/- 1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

56 

112 

408 

389 

163 

142 

101 

156 

69 

288 

129 

125 

157 

126 

66 

318 

387 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

853 

516 

104 

4081 

83 

118 

759 

369 

77 

414 

125 

485 

1107 

828 

1323 

621 

3192 12117 

PvG28 +/- 1 

2 

266 

1514 

1 17 1780 1797 

PvG29 +/- 1 

2 

3 

4 

5 

6 

7 

166 

824 

115 

120 

118 

104 

186 

1 

2 

3 

4 

5 

6 

2753 

221 

86 

166 

1182 

1826 

1633 7201 

PvG30 +/- 1 

2 

3 

4 

2196 

176 

224 

751 

1 

2 

3 

1011 

1969 

778 

3347 6605 

PvG31 +/- 1 

2 

3 

4 

5 

6 

885 

553 

544 

782 

719 

410 

1 

2 

3 

4 

5 

131 

159 

363 

314 

743 

3893 5583 

PvG32 +/+ 1 1056   1056 1056 

PvG33 +/- 1 

2 

1087 

702 

1 97 1789 1886 

PvG34 +/+ 1 

2 

209 

1693 

1 80 1902 1982 
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PvG35 +/+ 1 329   329 329 

PvG36 +/+ 1 

2 

3 

4 

5 

6 

7 

8 

207 

69 

238 

107 

105 

375 

150 

228 

1 

2 

3 

4 

5 

6 

7 

2289 

853 

92 

94 

79 

127 

577 

1479 5590 

PvG37 +/+ 1 

2 

3 

4 

5 

6 

7 

117 

224 

233 

139 

195 

74 

92 

1 

2 

3 

4 

5 

6 

655 

242 

85 

934 

459 

81 

974 3530 

PvG38 +/- 1 

2 

3 

4 

3039 

2545 

455 

318 

1 

2 

3 

553 

617 

1580 

6357 9107 

PvG39 +/- 1 

2 

3 

160 

278 

432 

1 

2 

769 

1181 

870 2820 

PvG40 +/- 1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

144 

82 

105 

110 

182 

70 

189 

312 

99 

339 

1 

2 

3 

4 

5 

6 

7 

8 

9 

565 

119 

469 

1035 

609 

122 

131 

465 

83 

1632 5230 

PvG41 +/- 1 267   267 267 

PvG42 +/+ 1 

2 

3 

4 

5 

6 

7 

8 

203 

115 

93 

306 

60 

195 

135 

60 

1 

2 

3 

4 

5 

6 

7 

104 

728 

116 

106 

251 

112 

390 

1167 2974 

PvG43 +/+ 1 

2 

3 

4 

5 

6 

124 

234 

94 

214 

140 

651 

1 

2 

3 

4 

5 

379 

668 

104 

104 

176 

1457 2888 

PvG44 +/+ 1 

2 

679 

887 

1 

2 

1041 

26 

2583 4872 
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3 

4 

58 

959 

3 1222 

PvG45 +/- 1 

2 

3 

4 

5 

6 

1704 

344 

234 

75 

102 

201 

1 

2 

3 

4 

5 

552 

496 

528 

848 

771 

2660 5825 

PvG46 +/+ 1 

2 

3 

4 

188 

379 

46 

314 

1 

2 

3 

1122 

1879 

941 

927 4869 

PvG47 +/- 1 

2 

3 

4 

5 

6 

7 

79 

107 

57 

171 

114 

337 

150 

1 

2 

3 

4 

5 

6 

1118 

326 

1731 

1083 

537 

966 

1015 6776 

PvG48 +/- 1 

2 

3 

761 

481 

371 

1 

2 

521 

38 

1613 2172 

PvG49 +/+ 1 

2 

3 

4 

5 

188 

67 

303 

57 

117 

1 

2 

3 

4 

488 

552 

1925 

1024 

732 4721 

PvG50 +/+ 1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

270 

117 

141 

100 

128 

245 

260 

379 

286 

81 

240 

165 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

1351 

107 

776 

664 

83 

548 

942 

250 

445 

443 

556 

2412 8577 

PvG51 +/+ 1 

2 

3 

4 

5 

6 

402 

339 

112 

140 

186 

165 

1 

2 

3 

4 

5 

661 

323 

307 

423 

575 

1344 3633 

 

 

Table 5.2: Summary of the structures of PvG1-51 
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Following annotation of each of the 51 genes described in Table 5.1, a Northern blot 

to determine the expression profiles of PvG1-51 was planned. Whilst time 

constraints prevented the completion of this planned investigation, primers were 

designed to amplify the 3’ UTR region of each gene from Pin genomic DNA by PCR 

using Go-Taq polymerase. Standard PCR protocol, as described in 2.2.2, was 

followed. Primers can be seen in Appendix A and the results are shown in Figure 

5.5.  

 

Figure 5.5: PCR amplification of PvG1-51 3’ UTRs. Results of PCR showing 

genomic DNA amplified from 3’ ends of 51 genes identified from the assembled 

Primula sequence. A positive control (+c) and a negative control (-c) were also 

included. 

 

5.3 Discussion 

The initial BLASTX search described in 5.2.1 yielded important and interesting 

results. The first of these was the identification of both PvSLL1 (PvG2) and PvGLO 

protein (PvG49), within the assembled sequence, the presence of which was 

expected due to the way that the sequence was originally constructed. However, the 

 1      2      3       4      5      6      7      8     9     10    11    12    13    14    15    16   17   18 

 19   20    21    22    23   24    25   26    27     28   29   30   31     32    33    34   35   36 

37    38    39    40    41   42    43    44   45    46     47   48    49   50    51     +c    -c 
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presence of these two genes is important as they demonstrate very different patterns 

of recombination. PvSLL1, characterised as a tightly linked marker of the S-locus (Li 

et al., 2007) never recombines with the S locus where-as recombination does occur 

between the S locus and PvGLO. As such, the presence of these two genes within the 

assembled contig demonstrates the sequence must span the region within which the 

system that limits recombination in the S locus breaks down. As stated above, the 

exact nature of this system remains unknown though, evidence suggests that the S 

locus is situated near to the centromere of its chromosome, where recombination is 

typically limited (Li et al., submitted) 

The nature of the other genes identified within the region is also interesting. The 

majority of searches returned successful hits to genes of known function from other 

plant species. Among these, 10 genes were identified that did not have a 

characterised function. 3 of these, PvG15, PvG25 and PvG34, were identified as 

Hypothetical Proteins from Vitis vinifera. Due to the largely uncharacterised nature 

of the Vitis genome within the NCBI database, a number of genes such as these exist 

and, whilst the gene has been predicted, it remains to be proved that PvG15, PvG25 

and PvG34 are truly functional genes. However, since they cannot be dismissed with 

any certainty, they will continue to be included among the other 48 Primula genes 

identified. The remaining 7 uncharacterised genes were identified from a variety 

species. Although some (PvG11, PvG17, PvG19, PvG22 and PvG30) gave no 

indication as to their function, PvG24 and PvG47, had suggested functions due to 

similarities with chaperonin proteins (PvG24) or the presence of a Tryptophan 

containing domain (PvG47).  As such, despite an uncharacterised function for 5 of 

these 7 genes, it can be assumed that all 7 are true, functional genes in Primula, 
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whose function could be determined in the future, and will also continue to be 

included. 

Table 5.1 also shows a number of other interesting genes identified by BLASTX 

searches of Primula genomic DNA. Two such examples are two genes (PvG9 and 

PvG10) identified within Primula that display homology to the same Cytochrome 

P450 gene from Populus trichocarpa. In addition to this shared subject match, the 

two genes were identified in close proximity to each other within the Primula contig, 

suggesting possible gene duplication. PvG23, a Pentatricopeptide-repeat containing 

gene, also showed an interesting pattern when it was identified within the Primula 

coting, with more than one region within the sequence mapping to the same parts of 

the gene. Again, this may suggest possible gene duplication within Primula but may 

also be a result of a repetitive nucleotide sequence, resulting in numerous matches 

between query and subject.  

The gene identified as PvG46 also attracted attention due to its identity as a MADS-

box gene, specifically a homologue of the Petunia x hybrid gene Floral Binding 

Protein 24 (FBP24). As stated in 1.8, the region between PvSLL1 and PvGLO is of 

interest as it is thought to be the area in which sepaloid (discussed in 1.6.2) is 

located. As such, the identification of a MADS-box gene within this region was of 

particular importance in the search for the sepaloid gene. Furthermore, the initial 

identification of PvG46 as a homologue of FBP24 provided further evidence in its 

favour as FBP24 had been demonstrated to be a B(sister) MADS-box gene, closely 

related to the B function genes that are instrumental in the development of the 

second and third whorls of the flower in Petunia (de Folter et al., 2006; Coen and 

Meyerowitz, 1991). However, further investigation into the role of FBP24 in 

Petunia, revealed that it was more specifically involved in ovule development, 
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making it a less likely candidate for sepaloid (de Folter et al., 2006). In addition to 

this, sequencing of the FBP24 cDNA sequence extracted from sepaloid floral tissue  

showed no difference to that extracted from wild type individuals. An alignment of 

these two sequences can be seen in Figure 5.6. 

Following the rejection of PvG46 as a candidate for sepaloid, PvG49, a second 

MADS-box gene identified within this region remained as the only candidate. As 

identified in Table 5.1 though, PvG49 was identified as PvGLO, a gene previously 

rejected as a candidate for sepaloid following the discovery of a Thrum specific 

allele (see 1.7.3) and since attributed to the Hose-in-Hose mutation (Li et al., 2008, 

2010).  As such, this gene was not investigated further at this point and it was 

assumed that sepaloid must be located near to but outside of the region being 

examined as no other credible candidates were found. However, despite its rejection 

of PvGLO as a candidate for sepaloid, the generation of a sepaloid genome, 

sequenced subsequent to this investigation and unavailable prior to completion of 

this work, has allowed for comparisons of this gene between the sepaloid and wild 

type genomes. Preliminary analysis of this genome sequence has suggested that a 

polymorphism, leading to the deletion of an intron of PvGLO may exist within the 

sepaloid genome but, whilst this provides further evidence of a link between PvGLO 

and the sepaloid mutation, the existence of an apparent Thrum allele of PvGLO 

remains to be explained. 
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Pin                ATG  

Sep                    ATG  

                    *** 

 

Pin    AAAAAAACTCACGAGCTTTCAGTTCTTTGCGATGCTCAAATCGGCCTCATTGTTTTCTCC  

Sep     AAAAAAACTCACGAGCTTTCAGTTCTTTGCGATGCTCAAATCGGCCTCATTGTTTTCTCC 

        ************************************************************   

 

Pin     AACAAAGGGAAGCTCTACGAGTATTCGAGTCACCCAATGAGCATGGGGGAAATCATTGAG  

Sep     AACAAAGGGAAGCTCTACGAGTATTCGAGTCACCCAATGAGCATGGGGGAAATCATTGAG  

        ************************************************************ 

 

Pin     AAGTATCTGACTGCTACAGGAGATTGTATACCAGTAAATGACAATCGGGAGCAGATGTGC  

Sep     AAGTATCTGACTGCTACAGGAGATTGTATACCAGTAAATGACAATCGGGAGCAGATGTGC  

        ************************************************************ 

 

Pin     AGTGAGTTGCTGAAATTAAAGAAAGAAACTGATAGTCTTCAACTAAGCCTGCAATGCTAC  

Sep     AGTGAGTTGCTGAAATTAAAGAAAGAAACTGATAGTCTTCAACTAAGCCTGCAATGCTAC  

        ************************************************************ 

 

Pin     AAAGGCCAAGATTTGGCGTATGTCCAATATGACGATCTCGCTCAGCTCGAACATCAACTA  

Sep     AAAGGCCAAGATTTGGCGTATGTCCAATATGACGATCTCGCTCAGCTCGAACATCAACTA  

        ************************************************************ 

 

Pin     GAGTGCTCGCTTAACAAGGTCCGTGCAAGAAAGAATCAGCTCTTGCAGCAACAGTTGGAC  

Sep     GAGTGCTCGCTTAACAAGGTCCGTGCAAGAAAGAATCAGCTCTTGCAGCAACAGTTGGAC  

        ************************************************************ 

 

Pin     AATCTACAAGAAAAGGACAAAATGTTGGAAAAGGAAAATCTGGAGATGTTTCACTGGTTG  

Sep     AATCTACAAGAAAAGGACAAAATGTTGGAAAAGGAAAATCTGGAGATGTTTCACTGGTTG  

        ************************************************************ 

 

Pin     GCAGGTAACCAAATTGAGAACCAGCACCATCAGGTTATGACTGAGTTGAATCTAGTTGGA  

Sep     GCAGGTAACCAAATTGAGAACCAGCACCATCAGGTTATGACTGAGTTGAATCTAGTTGGA  

        ************************************************************ 

 

Pin     GATCAGCAACAGCAAATGTTTATGGACCATTTCAGGTTCTTCGGCGAACAACAACAACTA  

Sep     GATCAGCAACAGCAAATGTTTATGGACCATTTCAGGTTCTTCGGCGAACAACAACAACTA  

        ************************************************************ 

 

Pin     GTGCAGCCCAATGCTAATACTCACACTGGGTTACTATATCAGTCTCTCCAGCTCAACAAC 

Sep     GTGCAGCCCAATGCTAATACTCACACTGGGTTACTATATCAGTCTCTCCAGCTCAACAAC  

        ************************************************************ 

 

Pin     AGTTTCCGCCTTCAGCCCGCTCAGCCTAACCTCCAAGACCCCAGTTCCTCCACCCTTGCC  

Sep     AGTTTCCGCCTTCAGCCCGCTCAGCCTAACCTCCAAGACCCCAGTTCCTCCACCCTTGCC  

        ************************************************************ 

 

Pin     CTCCTCCAATCGTATGGTATATATGATACATACGTATACGATGCATTTCAAGGGATTGTT  

Sep     CTCCTCCAATCGTATGGTATATATGATACATACGTATACGATGCATTTCAAGGGATTGTT  

        ************************************************************ 

 

Pin     TGGTTGCATCTTTCCCACTTAGCATTTTAA  

Sep     TGGTTGCATCTTTCCCACTTAGCATTTTAA  

        ****************************** 

Figure 5.6: cDNA sequence of FBP24 in Pin and sepaloid. Alginment of FBP24 

cDNA sequences extracted and assembled from WT Pin (Pin) and sepaloid (Sep) 

flower buds. 
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Following the initial identification of the 51 genes within the assembled Primula 

contig, each was successfully annotated and a predicted genomic DNA sequence was 

generated for each gene. These predictions are summarised in Table 5.2 and the 

predicted sequence of these genes can be seen in Appendix C. Among these, two 

genes (PvG25 and PvG35) show a high number of Ns in their genomic DNA 

sequence, the result of uncertainty when the bases were called during DNA 

sequencing. In the instance of PvG35, these are seen in the 500bp following the gene 

and contained within the 3’ UTR and, subsequently, this region of the gene cannot 

be fully analysed. This region could be easily clarified by repeated sequencing the 

region. In contrast to this, PvG25 contains a large number of Ns within the single 

intron that was identified for this gene. Although this has not affected the 

identification of the genes coding sequence, resequencing of this area would provide 

further clarification.  

The sequence of this gene also retains a level of uncertainty due to its position within 

the sequence. As seen in Appendix C, the final bases of the third exon are shown as 

XXX, the marker used to indicate the boundary between the 2
nd

 and 3
rd

 contigs 

within the assembled Primula sequence. As described in 4.2.2.ii, this is a region of 

uncertainty within the assembled sequence and, whilst this does not affect the 

identified coding sequence of PvG25, it does affect the sequence of the 3’ UTR 

shown in Appendix C.  

As described in 5.2.2.iii, a Northern blot was planned for use in an expression 

analysis of PvG1-51. Although time constraints meant that this analysis was not 

performed, the PCR shown in Figure 5.5 was performed to amplify the 3’ end of 

each gene as well as a part of the 3’ UTR and a product was obtained for each of the 

51 genes. Although this primarily provides evidence for the presence of the genes 
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within the Primula contig, it also strengthens the credibility of the sequence as a 

correct assembly, particularly when these genes coincided with the joining of 

sequences to form the contig, described in Chapter 4. This is particular significance 

in the instance of PvG35 where, as discussed above, the final exon of the gene lies 

close to the boundary between Seq2 and Seq3. The successful amplification of a 

product therefore suggests that, if a gap does exists between Seq2 and Seq3 in the 

assembled contig, it can only be small. 

In the example of PvG46, described above in 5.2.2, the genomic sequence of the 

Primula homologue of the Petunia gene FBP24, is derived from the Primula 

genomic sequence. As seen in Figure 5.1, the sequences originally identified from 

the BLASTX search were highlight in colours that corresponded to different matches 

from the Primula query. Among these highlighted regions, some amino acids in the 

sequence have not been highlighted, though some of these have later been 

incorporated as extra amino acids have been incorporated into these preliminary 

exons.   

When the preliminary exons highlighted Figure 5.1 were identified in the translated 

Primula sequence, not all were found within the same open reading frame. For 

example, in PvG46, these exons were found in both the 2
nd

 and 3
rd

 open reading 

frames. In other instances, however, exons were identified throughout all three 

frames or, conversely, all exons were found within the same frame. Using the GT-

AG rule to identify intron/exon boundaries allowed for these preliminary exons to be 

lengthened or shortened to the appropriate length. In instances such as those seen in 

Figure 5.1 where the Primula exons appeared to be shorter than the subject species’ 

exons, a lengthening of the working exons was favoured. Although this resulted in 

exons that were more similar in length to those in the subject species, it is possible 
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that the intron sequence of some Primula genes has been included within their 

coding sequences shown in Appendix C. Similarly, it is possible that coding 

sequence has been including within the intron sequences shown for each gene. For 

many of the genes annotated in the way described in 5.2.2, some change in exon 

length was necessary in order to ensure the GT-AG rule was adhered to without any 

shift in open reading frame. Many of these changes in length involved a very small 

number of bases, though some examples involved a much greater change in exon 

length, allowing a greater margin for error as described above. Similar errors may 

also have occurred when the lengths of the first and final exons were adjusted to 

reach start and stop codons respectively. Therefore, further work should proceed 

with the reservation that the genomic structures of genes annotated in this chapter are 

predictions and have not been confirmed. Whilst the presence of the genes shown in 

Table 5.1 is not in doubt, it should be borne in mind that errors may have been 

introduced due to the sole use of the GT-AG rule alone in predicting intron/exon 

boundaries.  

 Although it is difficult to determine if errors such as these occurred in the annotation 

of the 51 Primula genes that were identified, independent repetition of the annotation 

process could provide supporting evidence. Similarly, a cDNA database, generated 

in support of a P. vulgaris genome sequencing project and under development at the 

time of writing, could also be used to verify the predictions made in this chapter. 

The data presented in this chapter demonstrates that the area immediately 

surrounding the Pin allele of the Primula S locus contains a wide variety of genes 

fulfilling a wide range of functions. However, it is possible that more genes may be 

present than those that have been identified. As described in 5.1, the assembled 

Primula sequence within which these genes were identified consists of the three 
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contigs, joined and treated as a single consecutive sequence. As a result, it is possible 

that more genes could be found if any of the genome has been lost if the contigs 

were joined prematurely. Whilst data such as that shown in Figure 5.5 suggests only 

a small gap may exist between Seq2 and Seq3 of the assembled contig, the size of 

the gap between Seq1 and Seq2 remains unknown. In addition to this, as the 

sequence has been assembled using genomic DNA from Pin individuals, it is 

possible that differences may be seen if the same analysis were made on Thrum 

genomic DNA. While it is unlikely that the genes identified would serve different 

functions it is possible that polymorphisms might exist between the two forms. This 

is already known to occur in genes such as PvGLO, PvSLL1 and PvSLL2 (Li et al., 

2007, 2008). 

The characterisation of this region also allows for comparisons to be drawn between 

Primula and other plant species. As discussed above, it is known that the system 

limiting recombination of the S locus must degenerate within the region spanned by 

the 51 genes identified in this chapter, though it is not known if the structure of this 

region and the order of the genes within it is a consequence of the S locus’ presence 

or if it pre-existed the locus. However, it may be possible to answer this question if 

any level of synteny can be determined between this region of the P. vulgaris 

genome and those of closely related species, and this will be addressed in Chapter 6. 
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CHAPTER SIX 

Syntenic mapping of Primula vulgaris genes 

 

6.1 Introduction 

The identification and annotation of 51 genes within the sequence assembled in 

Chapter 4 has provided an insight into the nature of the genes in the immediate 

surroundings of the Primula vulgaris S-locus. In addition to identifying the function 

of the genes, it is also important to explore the order of the genes within this region 

to gain insight into their evolutionary relationships. 

It is known already that few recombination events take place within the S-locus itself 

and evidence suggests that some of the surrounding genes, such as PvSLL1 and 

PvGLO, possess specific Pin and Thrum alleles (Li et al., 2010; Li et al., 2011). 

Although no recombinants between the S locus and PvSLL1 have been identified, 

recombination is known to occur between the S locus and PvGLO. As both of these 

genes can be found within the assembled Primula sequence, with PvG2 identified as 

PvSLL1 and PvG49 as PvGLO, this would suggest that some of the other genes in 

this region are also likely to be protected against any recombination events, while 

others are not.  

The evolution of the S-locus has been instrumental in the development of the floral 

morphologies seen in Primula species as a part of their self-incompatibility systems. 

The locus itself is thought to consist of the three loci G, P and A (Ernst 1933, 1936b, 

1955) and the preservation of the area immediately surrounding these genes from 

recombination has been key to the conservation of the S-locus as a whole. However 

the extent to which this unknown mechanism, preventing recombination among the 

key genes of the locus, extends beyond G and A is unknown.  



143 

 

Another question yet to be answered regards the point in evolutionary history at 

which the S locus genes converged within this region of the P. vulgaris genome. As 

Primula evolved, genes PvG1-51 must have settled, along with the S locus genes, 

within the genome to form the gene order seen in Chapter 4. However, it is unknown 

whether PvG1-51 converged around the pre-existing S locus or if the S locus genes 

moved into this region after PvG1-51. If it can be shown that this gene order is 

shared with other close relatives of P. vulgaris, either with a different SI system or 

no SI system, this would suggest that the gene order seen in Chapter 4 predates the 

arrival of the S locus genes within this region and that the Primula S locus developed 

after the Primulaceae diverged from a common ancestor.  

In order to determine this, homologues of PvG1-51 will be identified in other plant 

species and their locations within these other genomes will be determined. In order 

to gain a representative view throughout the range of Primula-related species, the 

Eudicot species Arabidopsis thaliana, Solanum lycopersicum and Medicago 

truncatula were chosen for comparison. The positions of these species within the 

phylogenetic tree of the Core Eudicots are shown in Figure 6.1.  

In addition to these three species, Oryza sativa will also be used for comparison. As 

a monocotyledonous species, O. sativa was selected to provide a contrast to the four 

eudicotyledonous species. With reference to Figure 6.1 therefore, it was predicted 

that whilst Solanum would show the highest level of synteny and preservation of 

gene order, and Oryza would show the least. As can be seen in Figure 6.1, Medicago 

and Arabidopsis both lie a similar distance from Primula making any prediction as to 

which is the more closely related species to P. vulgaris difficult. However, any 

preservation of gene order that is observed in comparisons with Primula would 

allow this question to be answered. 
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Core Eudicots 

Asterids 
Ericales 

Cornales 

Euasterids 

Primuloid Familes 
Primulaceae 

Core Ericales 

Lamiids 

Camanulids 

Solanales 
Solanaceae 

Aquifoliales 

Myrsinaceae 

Asterales 

Lamiales 

Convolvulaceae 

Asteraceae 

Campanulaceae 

Vitaceae 

Rosids 

Caryophyllales 

Dilleniaceae 

Malvidae 

Fabidae 

Fabales 

Zygophyllales 

Rosales 

Fagales 

Cucurbitales 

Malpighiales 

Leguminosae 

Polygalaceae 

Quillajaceae 

Surinaceae 

Glycine 

Medicago 

Myrtales 

Geraniales 

Huerteales 

Malvales 

Brassicales 

Brassicaceae 

Gyrostemonaceae 

Pentadiplandraceae 

Resedaceae 

Arabidopsis 

Brassica 

Tovariaceae 

Koeberliniaceae 

Bataceae 

Salvadoraceae 

Solanum 

Nicotiana 

P. farinosa 

P.scotica 

P. vulgaris 

P. elatior 

P. veris 

Figure 6.1: Phylogenetic tree showing a selection of genera from the Core Eudicots. The positions of Medicago truncatula, Arabidopsis thaliana, Primula 

vulgaris and Solanum lycopersicum are shown in bold. Tree shows only partial data of Eudicot genera so as to highlight the genera being examined and their 

locations relative to each other (Adapted from www. phytozome.net).  
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6.2 Results  

6.2.1 Identification of homologous genes 

In order to identify homologous genes from different species, the amino acid 

sequences of PvG1-51, annotated in Chapter 5, were used to perform BLASTP 

searches against the following databases: 

 Arabidopsis thaliana genes were identified by searching the TAIR 

database 

 Solanum lycopersicum, Medicago truncatula and Oryza sativa genes 

were identified by searching the species-specific areas of the 

Phytozome database. 

 

The translated nucleotide sequence of each P. vulgaris gene (PvG1-51) was 

individually blasted against each species-specific database. Tables 6.1, 6.2, 6.3 and 

6.4 show the results of each set of BLASTP searches. For each BLASTP search 

result, the subject’s locus name and location within the subject genome was 

recorded, as well as the length of the amino acid sequence identified. In addition to 

this, Tables 6.1, 6.2, 6.3 and 6.4 also record the orientation of the subject sequence 

relative to the query sequence. +/+ indicates that the subject sequence was found in 

the same orientation as the query whereas +/- indicates that the subject was in the 

reverse complement orientation to the query sequence. 
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Table 6.1: Homologous genes identified in Arabidopsis thaliana. Results of BLASTP searches, using translated Primula vulgaris queries to 

search the TAIR database and identify homologous genes from Arabidopsis thaliana.  

 Primula vulgaris Arabidopsis thaliana 

Gene # Function  Location Length 

(AA) 

Orientation Locus Name Chromosome Location Length 

(AA) 

Orientation 

PvG1 ARS Binding Protein 5216-8428 83  +/+ At2G07440.1 2 3093821-

3094750 

136 +/- 

PvG2 SLL1 Protein 24498-

24686 

92 +/+ At1G72020.1 1 27109291-

27110431 

97 +/- 

PvG3 Neutral/Alkaline 

Invertase 

31510-

37590 

567 +/- At4G09510.1 4 6021164-

6023873 

558 +/- 

PvG4 Retroelement pol 

polyprotein 

49285-

53606 

1463 +/- At1G21280.1 1 7447490-

7448463 

237 +/- 

PvG5 Disulphide-

Isomerase-like 

protein 

58838-

66654 

409 +/+ At1G35620.1 1 13156368-

13158467 

440 +/+ 

PvG6 E3 Ubiquitin-protein 

ligase RNF167-like 

67922-

73538 

419 +/- At1G71980.1 1 27097903-

27100139 

448 +/+ 

PvG7 Predicted Protein 79379-

80266 

296 +/- At5G28150.1 5 10135434-

10136977 

289 +/+ 

PvG8 Serine/threonine 

Protein 

KinaseWNK1-like 

97383-

103102 

709 +/+ At3G04910.1 3 1354635-

1358211 

700 +/+ 

PvG9 Cytochrome P450.1 108359-

111035 

497 +/+ At2G45560.1 2 18776052-

18778510 

512 +/- 

PvG10 Cytochrome P450-2 114043-

115977 

498 +/+ At1G33720.1 1 12220897-

12224000 

511 +/- 

PvG11 Uncharacterised 

Protein 

117891-

118502 

204 +/+ At1G22680.1 1 8024967-

8026356 

185 +/- 
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PvG12 Unknown Protein 

 

119344-

119613 

90 +/+ At1G48410.2 1 17886098-

17892586 

1050 +/- 

PvG13 Squalene Epoxidase 130031-

134460 

556 +/- At1G58440.1 1 21713842-

21717290 

531 +/- 

PvG14 Chalcone synthase 144607-

146146 

384 +/+ At5G13930.1 5 4488688-

4490264 

395 +/+ 

PvG15 Hypothetical Protein 155041-

155733 

231 +/+ AtMG00860.1 Mitochondria 235916-

236392 

158 +/- 

PvG16 Long Chain Acyl-

CoA synthetase 9 

161609-

166651 

725 +/+ At1G77590.1 1 29148256-

29152315 

691 +/- 

PvG17 Uncharacterised 

Protein 

171165-

173990 

220 +/+ At1G21830.1 1 7661118-

7662608 

206 +/- 

PvG18 Chlorophyllide a 

oxygenase 

183416-

188994 

521 +/+ At1G44446. 1 16848359-

16851224 

536 +/- 

PvG19 Uncharacterised 

Protein 

189753-

190058 

102 +/- At1G44414.1 1 16847781-

16848086 

101 +/+ 

PvG20 Delta-aminolevulinic 

Acid Dehydratase 

191502-

194207 

374 +/- At1G69740.1 1 26231804-

26234963 

430 +/+ 

PvG21 Zinc Finger Protein 199632-

201671 

367 +/+ At5G66730.1 5 26641652-

26644402 

500 +/- 

PvG22 Uncharacterised 

Protein 

214537-

215577 

162 +/+ At1G55080.1 1 20553011-

20554254 

244 +/- 

PvG23 Pentatricopeptide 

repeat containing 

protein 

219426-

222038 

706 +/- At1G17630.1 1 6064525-

6066720 

731 +/+ 

PvG24 Uncharacterised 

Chaperonin Protien 

225329-

229433 

501 +/- At3G13860.1 3 4561517-

4565279 

572 +/- 

PvG25 Hypothetical Protein 237212-

238163 

289 +/+ At4G23160.1 4 12129485-

12134187 

1262 +/+ 

PvG26 Peroxidase 16 

 

241990-

245513 

319 +/- At2G18980.1 2 8233335-

8235316 

323 +/- 
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PvG27 Villin-4-like Actin 

Binding Protein 

255862-

267978 

1064 +/- At4G30160.2 4 14753349-

14760189 

983 +/+ 

PvG28 Predicted Zinc Finer 

MYM-type protein 

273574-

275370 

616 +/- At3G29765.1 3 11595467-

11597077 

536 +/- 

PvG29 Protein Disulphide-

Isomerase-Like 

284536-

291729 

542 +/- At1G21750.1 1 7645700-

7648841 

501 +/+ 

PvG30 Uncharacterised 

Protein 

294637-

301241 

949 +/- At1G21740.1 1 7641580-

7645078 

953 +/+ 

PvG31 CTV.20 RNA 

Binding Protein 

312367-

317949 

1416 +/- At5G48130.1 

(V.Poor) 

5 19516102-

19518513 

625 +/+ 

PvG32 Hydrolase 318968-

320023 

352 +/+ At2G13770.1 2 5736570-

5737847 

343 +/+ 

PvG33 Non-LTR 

retroelement reverse 

transcriptase 

323682-

325567 

596 +/- At4G29090.1 4 14333528-

14335255 

575 +/+ 

PvG34 Hypothetical Protein 

(Transposase) 

332170-

334027 

597 +/+ At3G42170.1 3 14320952-

14324069 

696 +/+ 

PvG35 NAC Domain 

Containing Protein 

82 

343247-

343564 

106 +/+ At5G09330.1 5 2892365-

2895421 

489 +/- 

PvG36 Aldehyde 

dehydrogenase 

family 3 member 

H1-like 

348276-

353864 

493 +/+ At1G44170.1 1 16796400-

16800321 

484 +/- 

PvG37 Aspartic proteinase 

ASP1- like 

359616-

363145 

358 +/+ At1G44130.1 1 16787508-

16789318 

405 +/- 

PvG38 Ubiquitin Protein 

Ligase 

364431-

373537 

2119 +/- At1G77460.1 1 29103763-

29111921 

2136 +/+ 

PvG39 NAC Domain-

containing protein 2 

380639-

383458 

290 +/- At1G01720.1 1 268330-

269819 

289 +/+ 

PvG40 Root Specific Metal 391053- 544 +/- At1G15960.1 1 5481665- 527 +/- 
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Transporter 396282 5485082 

PvG41 60S Ribosomal 

export protein 

NMD3-like 

398906-

399172 

89 +/- At2G03820.1 2 1164957-

1167029 

516 +/- 

PvG42 Cyclin-A1-1-like 

 

407699-

410672 

389 +/+ At1G44110.1 1 16774865-

16777247 

460 +/- 

PvG43 Amino Acid 

Permease 2 

420331-

423218 

485 +/+ At1G77380.1 1 29074888-

29077390 

476 +/- 

PvG44 Integrase catalytic 

region Zinc Finger, 

CCHC-type aspartic 

peptidase 

429089-

433960 

1252 +/+ 

 

 

At1G64190.1 

(V.Poor) 

1 23825328-

23827136 

487 +/- 

PvG45 NAD Kinase 2 435960-

441784 

890 +/- At1G21640.2 1 7588414-

7592831 

999 +/+ 

PvG46 Floral Binding 

Protein 24 

451905-

456773 

309 +/+ At5G23260.2 5 7836096-

7838505 

252 +/+ 

PvG47 Uncharacterised  

WW domain 

containing protein 

458737-

465809 

461 +/- At2G41020.1 2 17117263-

17121119 

463 +/+ 

PvG48 Retrotransposon 

Polyprotein 

473910-

476081 

546 +/- At4G23160.1 

(V.Poor-Same 

as PvG25) 

4 12129485-

12134187 

1262 +/+ 

PvG49 Glo Protein 481859-

486579 

244 +/+ At5G20240.1 5 6829042-

6831515 

208 +/+ 

PvG50 UDP-n-

acetylglucosamine 

pyrophosphorylase 

493319-

501895 

804 +/+ At5G52560.1 5 21330639-

21334811 

614 +/+ 

PvG51 2-oxoisovalerate 

dehydrogenase 

505633-

509265 

448 +/+ At5G09300.1 5 2884179-

2886863 

472 +/- 
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Table 6.2: Homologous genes identified in Solanum lycopersicum. Results of BLASTP searches, using translated Primula vulgaris queries to 

search the Phytozome database and identify homologous genes from Solanum lycopersicum. 

 Primula vulgaris Solanum lycopersicum 

Gene # Identity  Location Length 

(AA) 

Orientation Locus Name Chromosome Location Length 

(AA) 

Orientation 

PvG1 ARS Binding Protein 5216-8428 83  +/+      

PvG2 SLL1 Protein 24498-

24686 

92 +/+ Solyc06g065180.2 6 37028954-

37032350 

88 +/+ 

PvG3 Neutral/Alkaline 

Invertase 

31510-

37590 

567 +/- Solyc06g065210.2 6 37049546-

37053685 

551 +/- 

PvG4 Retroelement pol 

polyprotein 

49285-

53606 

1463 +/- Solyc04g025890.1 4 23026497-

23026784 

95 +/+ 

PvG5 Disulphide-

Isomerase-like 

protein 

58838-

66654 

409 +/+ Solyc11g019920.1 11 9781305-

9788278 

435 +/+ 

PvG6 E3 Ubiquitin-protein 

ligase RNF167-like 

 

67922-

73538 

419 +/- Solyc06g065330.2 6 37127159-

37132449 

306 +/- 

PvG7 Predicted Protein 79379-

80266 

296 +/- Solyc01g097790.2 1 80260882-

80262313 

299 +/- 

PvG8 Serine/threonine 

Protein 

KinaseWNK1-like 

97383-

103102 

709 +/+ Solyc01g097840.2 1 80304661-

80308285 

748 +/+ 

PvG9 Cytochrome P450.1 108359-

111035 

497 +/+ Solyc08g080380.2 8 60845204-

60847167 

496 +/+ 

PvG10 Cytochrome P450-2 114043-

115977 

498 +/+ Solyc08g080380.2 8 60845204-

60847167 

496 +/+ 

PvG11 Uncharacterised 

Protein 

117891-

118502 

204 +/+ Solyc06g065340.1 6 37149542-

37150216 

224 +/- 
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PvG12 Unknown Protein 119344-

119613 

90 +/+ Solyc03g098280.2 3 54075745-

54082377 

980 +/+ 

PvG13 Squalene Epoxidase 130031-

134460 

556 +/- Solyc00g085070.2 0 151749121

5178624 

463 +/- 

PvG14 Chalcone synthase 144607-

146146 

384 +/+ Solyc09g091510.2 9 66123066-

66125217 

389 +/+ 

PvG15 Hypothetical Protein 155041-

155733 

231 +/+ Solyc00g010540.1 0 9815548-

9816573 

341 +/- 

PvG16 Long Chain Acyl-

CoA synthetase 9 

161609-

166651 

725 +/+ Solyc11g018580.1 11 8753165-

8759597 

610 +/+ 

PvG17 Uncharacterised 

Protein 

171165-

173990 

220 +/+ Solyc11g013450.1 11 6470193-

6472721 

220 +/+ 

PvG18 Chlorophyllide a 

oxygenase 

183416-

188994 

521 +/+ Solyc11g012850.1 11 5644237-

5648033 

535 +/- 

PvG19 Uncharacterised 

Protein 

189753-

190058 

102 +/- Solyc06g060300.1 6 34672906-

34673223 

105 +/+ 

PvG20 Delta-aminolevulinic 

Acid Dehydratase 

191502-

194207 

374 +/- Solyc08g069030.2 8 55322764-

55332861 

430 +/+ 

PvG21 Zinc Finger Protein 199632-

201671 

367 +/+ Solyc03g121660.2 3 63812805-

63815522 

542 +/- 

PvG22 Uncharacterised 

Protein 

214537-

215577 

162 +/+ Solyc02g069520.2 2 33969549-

33971170 

205 +/+ 

PvG23 Pentatricopeptide 

repeat containing 

protein 

219426-

222038 

706 +/- Solyc06g062610.1 

 

6 35917241-

35919433 

705 +/+ 

PvG24 Uncharacterised 

Chaperonin Protien 

225329-

229433 

501 +/- Solyc03g121640.2 3 63788759-

63796170 

573 +/+ 

PvG25 Hypothetical Protein 237212-

238163 

289 +/+ Solyc01g034160.1 1 36659262-

36660140 

292 +/- 

PvG26 Peroxidase 16 241990-

245513 

319 +/- Solyc07g017880.2 7 8260969-

8263025 

329 +/- 
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PvG27 Villin-4-like Actin 

Binding Protein 

255862-

267978 

1064 +/- Solyc02g021420.2 2 13328830-

13352997 

973 +/- 

PvG28 Predicted Zinc Finer 

MYM-type protein 

273574-

275370 

616 +/- Solyc10g045680.1 10 30482975-

30483496 

173 +/+ 

PvG29 Protein Disulphide-

Isomerase-Like 

284536-

291729 

542 +/- Solyc06g060290.2 6 34649921-

34655100 

438 +/- 

PvG30 Uncharacterised 

Protein 

294637-

301241 

949 +/- Solyc06g060270.2 6 34636335-

34648511 

1014 +/+ 

PvG31 CTV.20 RNA 

Binding Protein 

312367-

317949 

1416 +/- Solyc03g115130.2 3 58980489-

58983849 

303 +/+ 

PvG32 Hydrolase 318968-

320023 

352 +/+ Solyc04g040030.1 4 30759231-

30759657 

72 +/- 

PvG33 Non-LTR 

retroelement reverse 

transcriptase 

323682-

325567 

596 +/- Solyc03g077970.1 3 42200408-

42201168 

215 +/+ 

PvG34 Hypothetical Protein 

(Transposase) 

332170-

334027 

597 +/+ Solyc10g007810.2 10 2028853-

2031189 

669 +/- 

PvG35 NAC Domain 

Containing Protein 

82 

343247-

343564 

106 +/+ Solyc04g016080.1 4 6781720-

6791327 

1231 +/+ 

PvG36 Aldehyde 

dehydrogenase 

family 3 member 

H1-like 

348276-

353864 

493 +/+ Solyc06g060250.2 6 34593565-

34601818 

474 +/- 

PvG37 Aspartic proteinase 

ASP1- like 

359616-

363145 

358 +/+ Solyc06g009110.2 6 3053791-

3057937 

420 +/- 

PvG38 Ubiquitin Protein 

Ligase 

364431-

373537 

2119 +/- Solyc11g017460.1 11 8409733-

8419900 

2133 +/+ 

PvG39 NAC Domain-

containing protein 2 

380639-

383458 

290 +/- Solyc06g060230.2 6 34577474-

34578909 

296 +/- 

PvG40 Root Specific Metal 391053- 544 +/- Solyc11g018530.1 11 8641837- 530 +/- 
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Transporter 396282 8646829 

PvG41 60S Ribosomal 

export protein 

NMD3-like 

398906-

399172 

89 +/- Solyc06g053800.1 6 33148340-

33149857 

505 +/- 

PvG42 Cyclin-A1-1-like 407699-

410672 

389 +/+ Solyc11g005090.1 11 69680-

73275 

490 +/- 

PvG43 Amino Acid 

Permease 2 

420331-

423218 

485 +/+ Solyc06g060110.2 6 34421106-

34423721 

471 +/- 

PvG44 Integrase catalytic 

region Zinc Finger, 

CCHC-type aspartic 

peptidase 

429089-

433960 

1252 +/+ 

 

 

Solyc00g025650.1 0 12289922-

12291544 

490 +/+ 

PvG45 NAD Kinase 2 435960-

441784 

890 +/- Solyc06g060060.2 6 34359018-

34368653 

458 +/- 

PvG46 Floral Binding 

Protein 24 

451905-

456773 

309 +/+ Solyc11g005120.1 11 107329-

109329 

238 +/- 

PvG47 Uncharacterised  

WW domain 

containing protein 

458737-

465809 

461 +/- Solyc11g005110.1 11 92574-

105206 

523 +/- 

PvG48 Retrotransposon 

Polyprotein 

473910-

476081 

546 +/- Solyc12g009540.1 12 2785567-

2787063 

498 +/+ 

PvG49 Glo Protein 481859-

486579 

244 +/+ Solyc06g059970.2 6 34286205-

34289235 

214 +/- 

PvG50 UDP-n-

acetylglucosamine 

pyrophosphorylase 

493319-

501895 

804 +/+ Solyc04g058070.2 4 54328964-

54342003 

617 +/+ 

PvG51 2-oxoisovalerate 

dehydrogenase 

505633-

509265 

448 +/+ Solyc04g063350.2 4 54581013-

54588153 

472 +/+ 
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Table 6.3: Homologous genes identified in Medicago truncatula. Results of BLASTP searches, using translated Primula vulgaris queries to 

search the Phytozome database and identify homologous genes from Medicago truncatula. 

 Primula vulgaris Medicago truncatula 

Gene # Identity Location Length 

(AA) 

Orientation Locus Name Chromosome Location Length 

(AA) 

Orientation 

PvG1 ARS Binding Protein 5216-8428 83  +/+ Medtr5g087330.1 5 36814906-

36816580 

308 +/- 

PvG2 SLL1 Protein 24498-

24686 

92 +/+      

PvG3 Neutral/Alkaline 

Invertase 

31510-

37590 

567 +/- Medtr1g096140.1 1 27708256-

27713168 

555 +/- 

PvG4 Retroelement pol 

polyprotein 

49285-

53606 

1463 +/- Medtr2g065630.1 2 21228156-

21229889 

475 +/- 

PvG5 Disulphide-Isomerase-like 

protein 

58838-

66654 

409 +/+ Medtr4g059450.1 4 18197853-

18203134 

583 +/+ 

PvG6 E3 Ubiquitin-protein 

ligase NF167-like 

67922-

73538 

419 +/- Medtr5g024730.1 5 9683574-

9684454 

215 +/+ 

PvG7 Predicted Protein 79379-

80266 

296 +/- Medtr1g081260.1 1 20697153-

20704037 

336 +/- 

PvG8 Serine/threonine Protein 

KinaseWNK1-like 

97383-

103102 

709 +/+ Medtr1g081330.1 1 20740323-

20743528 

742 +/+ 

PvG9 Cytochrome P450.1 108359-

111035 

497 +/+ Medtr5g007460.1 5 11311766-

133659 

479 +/+ 

PvG10 Cytochrome P450-2 114043-

115977 

498 +/+ Medtr5g007460.1 5 11311766-

133659 

479 +/+ 

PvG11 Uncharacterised Protein 117891-

118502 

204 +/+ Medtr7g072540.1 7 19213609-

19214828 

226 +/- 
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PvG12 Unknown Protein 119344-

119613 

90 +/+ Medtr4g113200.1 4 38653553-

38659081 

876 +/+ 

PvG13 Squalene Epoxidase 130031-

134460 

556 +/- Medtr4g092640.1 4 31797672-

31801631 

525 +/- 

PvG14 Chalcone synthase 144607-

146146 

384 +/+ Medtr7g084300.1 7 25085380-

25087531 

391 +/- 

PvG15 Hypothetical Protein 155041-

155733 

231 +/+ Medtr4g038660.1 4 12147449-

12149686 

745 +/+ 

PvG16 Long Chain Acyl-CoA 

synthetase 9 

161609-

166651 

725 +/+ Medtr3g087980.1 3 29161083-

29170645 

702 +/+ 

PvG17 Uncharacterised Protein 171165-

173990 

220 +/+ Medtr3g088010.1 3 29178112-

29180141 

220 +/+ 

PvG18 Chlorophyllide a 

oxygenase 

183416-

188994 

521 +/+ Medtr1g030480.1 1 8890575-

8892901 

233 +/- 

PvG19 Uncharacterised Protein 189753-

190058 

102 +/- Medtr1g030540.1 1 8910454-

8912733 

310 +/- 

PvG20 Delta-aminolevulinic 

Acid Dehydratase 

191502-

194207 

374 +/- Medtr3g088610.1 3 29437092-

29441605 

413 +/- 

PvG21 Zinc Finger Protein 199632-

201671 

367 +/+ Medtr8g017210.1 8 3637681-

3640060 

517 +/- 

PvG22 Uncharacterised Protein 214537-

215577 

162 +/+ Medtr8g017180.1 8 3623684-

3627972 

196 +/- 

PvG23 Pentatricopeptide repeat 

containing protein 

219426-

222038 

706 +/- Medtr4g113830.1 4 38969181-

38971397 

738 +/- 

PvG24 Uncharacterised 

Chaperonin Protien 

225329-

229433 

501 +/- Medtr8g017080.1 8 3589534-

3596053 

576 +/+ 

PvG25 Hypothetical Protein 237212-

238163 

289 +/+ Medtr4g052100.1 4 15545727-

15551605 

803 +/- 

PvG26 Peroxidase 16 241990-

245513 

319 +/- Medtr4g127670.1 4 44452564-

44454240 

323 +/+ 

PvG27 Villin-4-like Actin 255862- 1064 +/- Medtr2g036860.1 2 13356706- 981 +/- 
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Binding Protein 267978 13367531 

PvG28 Predicted Zinc Finer 

MYM-type protein 

273574-

275370 

616 +/- Medtr5g069910.1 5 28647289-

28651174 

892 +/+ 

PvG29 Protein Disulphide-

Isomerase-Like 

 

284536-

291729 

542 +/- Medtr2g094180.1 2 29162078-

29166154 

564 +/- 

PvG30 Uncharacterised Protein 294637-

301241 

949 +/- Medtr5g098980.1 5 42302962-

42306877 

774 +/- 

PvG31 CTV.20 RNA Binding 

Protein 

312367-

317949 

1416 +/- Medtr4g038660.1 4 12147449-

12149686 

745 +/+ 

PvG32 Hydrolase 318968-

320023 

352 +/+ Medtr2g061140.1 2 19288663-

19289949 

428 +/- 

PvG33 Non-LTR retroelement 

reverse transcriptase 

323682-

325567 

596 +/- Medtr5g026890.1 5 10868938-

10877058 

1723 +/+ 

PvG34 Hypothetical Protein 

(Transposase) 

332170-

334027 

597 +/+ Medtr1g095710.1 1 27468770-

27478574 

1001 +/- 

PvG35 NAC Domain Containing 

Protein 82 

343247-

343564 

106 +/+      

PvG36 Aldehyde dehydrogenase 

family 3 member H1-like 

348276-

353864 

493 +/+ Medtr3g088150.1 3 29252833-

29256950 

495 +/- 

PvG37 Aspartic proteinase 

ASP1- like 

359616-

363145 

358 +/+ Medtr8g094590.1 8 27299204-

27302681 

435 +/- 

PvG38 Ubiquitin Protein Ligase 364431-

373537 

2119 +/- Medtr8g091470 8 25737476-

25746785 

2186 +/- 

PvG39 NAC Domain-containing 

protein 2 

380639-

383458 

290 +/- Medtr3g088110.1 3 29236679-

29239067 

288 +/+ 

PvG40 Root Specific Metal 

Transporter 

391053-

396282 

544 +/- Medtr3g088440.1 3 29343080-

29347956 

531 +/+ 

PvG41 60S Ribosomal export 

protein NMD3-like 

398906-

399172 

89 +/- Medtr3g064880.1 3 20610052-

20611569 

505 +/+ 

PvG42 Cyclin-A1-1-like 407699- 389 +/+ Medtr8g095930.1 8 27976966- 531 +/+ 
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410672 27980407 

PvG43 Amino Acid Permease 2 420331-

423218 

485 +/+ Medtr8g094290.1 8 27182065-

27184752 

475 +/+ 

PvG44 Integrase catalytic region 

Zinc Finger, CCHC-type 

aspartic peptidase 

429089-

433960 

1252 +/+ 

 

 

Medtr6g007870.1 6 1523549-

1528281 

905 +/- 

PvG45 NAD Kinase 2 435960-

441784 

890 +/- Medtr4g076990.1 4 24957839-

24964179 

523 +/+ 

PvG46 FBP24 451905-

456773 

309 +/+ Medtr1g038300.1 1 10048097-

10051263 

232 +/- 

PvG47 Uncharacterised  WW 

domain containing protein 

458737-

465809 

461 +/- Medtr6g012410.1 6 2913913-

2922462 

1057 +/- 

PvG48 Retrotransposon 

Polyprotein 

473910-

476081 

546 +/- Medtr2g094070.1 2 29103758-

29113859 

2260 +/+ 

PvG49 Glo Protein 481859-

486579 

244 +/+ Medtr3g11303.1 3 40585974-

40589827 

229 +/+ 

PvG50 UDP-n-acetylglucosamine 

pyrophosphorylase 

493319-

501895 

804 +/+ Medtr3g071440.1 3 22718992-

22726872 

868 +/- 

PvG51 2-oxoisovalerate 

dehydrogenase 

505633-

509265 

448 +/+ Medtr3g096390.1 3 33271901-

33275050 

449 +/- 
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Table 6.4: Homologous genes identified in Oryza sativa. Results of BLASTP searches, using translated Primula vulgaris queries to search the 

Phytozome database and identify homologous genes from Oryza sativa. 

 Primula vulgaris Oryza sativa 

Gene # Identity Location Length 

(AA) 

Orientation Locus Name Chromosome Location Length 

(AA) 

Orientation 

PvG1 ARS Binding Protein 5216-

8428 

83 +/+      

PvG2 SLL1 Protein 24498-

24686 

92 +/+ Os04g35300.1 4 21466485-

21468612 

98 +/- 

PvG3 Neutral/Alkaline 

Invertase 

31510-

37590 

567 +/- Os02g34560.1 2 20717887-

20721920 

562 +/- 

PvG4 Retroelement pol 

polyprotein 

49285-

53606 

1463 +/- ChrUn.fgenesh

.gene.31 

ChrUn 198370-

206237 

1847 +/- 

PvG5 Disulphide-Isomerase-like 

protein 

58838-

66654 

409 +/+ Os04g35290.1 4 21462033-

21465044 

423 +/- 

PvG6 E3 Ubiquitin-protein 

ligase RNF167-like 

67922-

73538 

419 +/- Os08g01360.2 8 228215-

232453 

495 +/+ 

PvG7 Predicted Protein 79379-

80266 

296 +/- Os03g59200.1 3 33711473-

33713619 

291 +/+ 

PvG8 Serine/threonine Protein 

KinaseWNK1-like 

97383-

103102 

709 +/+ Os07g38530 7 23145979-

23149609 

704 +/+ 

PvG9 Cytochrome P450.1 108359-

111035 

497 +/+ Os03g14400.1 3 7831876-

7833791 

501 +/- 

PvG10 Cytochrome P450-2 114043-

115977 

498 +/+ Os03g14400.1 3 7831876-

7833791 

501 +/- 

PvG11 Uncharacterised Protein 117891-

118502 

204 +/+ Os02g34640.1 2 20776247-

20777086 

216 +/+ 

PvG12 Unknown Protein 119344-

119613 

90 +/+ Os04g47870 4 28426519-

28441623 

1118 +/- 
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PvG13 Squalene Epoxidase 130031-

134460 

556 +/- Os03g12900.1 3 6950465-

6956156 

582 +/- 

PvG14 Chalcone synthase 

 

 

144607-

146146 

384 +/+ Os11g32650.1 11 19277557-

19281016 

398 +/- 

PvG15 Hypothetical Protein 155041-

155733 

231 +/+ ChrSy.fgenesh

.gene61 

ChrSy 406254-

410804 

1447 +/+ 

PvG16 Long Chain Acyl-CoA 

synthetase 9 

161609-

166651 

725 +/+ Os12g07110.1 12 3483864-

3489371 

698 +/+ 

PvG17 Uncharacterised Protein 171165-

173990 

220 +/+ Os04g59420.2 4 35327019-

35328615 

227 +/+ 

PvG18 Chlorophyllide a 

oxygenase 

183416-

188994 

521 +/+ Os10g41780.1 10 2248218-

22486537 

541 +/- 

PvG19 Uncharacterised Protein 189753-

190058 

102 +/- Os05g35970.1 5 21313235-

21314150 

112 +/- 

PvG20 Delta-aminolevulinic 

Acid Dehydratase 

191502-

194207 

374 +/- Os06g49110.1 6 29757045-

29761643 

426 +/- 

PvG21 Zinc Finger Protein 199632-

201671 

367 +/+ Os03g10140.1 3 5134268-

5137506 

552 +/+ 

PvG22 Uncharacterised Protein 214537-

215577 

162 +/+ Os01g31629 1 17309304-

17325760 

152 +/- 

PvG23 Pentatricopeptide repeat 

containing protein 

219426-

222038 

706 +/- Os01g10090.1 1 5261189-

5262898 

569 +/- 

PvG24 Uncharacterised 

Chaperonin Protien 

225329-

229433 

501 +/- Os05g46290.1 5 26835671-

26840314 

581 +/- 

PvG25 Hypothetical Protein 237212-

238163 

289 +/+ ChrSy.fgenesh

.gene7 

ChrSy 40271-

43089 

889 +/+ 

PvG26 Peroxidase 16 241990-

245513 

319 +/- Os07g02440.1 7 838070-

841354 

330 +/+ 

PvG27 Villin-4-like Actin 

Binding Protein 

255862-

267978 

1064 +/- Os06g44890.1 6 27135555-

27144857 

1016 +/- 
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PvG28 Predicted Zinc Finer 

MYM-type protein 

273574-

275370 

616 +/- Os11g39200.1 11 23342250-

23344648 

245 +/- 

PvG29 Protein Disulphide-

Isomerase-Like 

284536-

291729 

542 +/- Os11g09280.1 11 4971248-

4975064 

512 +/- 

PvG30 Uncharacterised Protein 294637-

301241 

949 +/- Os05g35070.1 5 20816584-

20820780 

872 +/- 

PvG31 CTV.20 RNA Binding 

Protein 

312367-

317949 

1416 +/- Os08g39580.1 8 25043265-

25047377 

1275 +/- 

PvG32 Hydrolase 318968-

320023 

352 +/+ Os05g51520.1 5 29545098-

29546798 

423 +/- 

PvG33 Non-LTR retroelement 

reverse transcriptase 

323682-

325567 

596 +/- Os11g03360.1 11 1261956-

1267499 

520 +/- 

PvG34 Hypothetical Protein 

(Transposase) 

332170-

334027 

597 +/+ Os11g36790.1 11 21719330-

21724206 

1120 +/+ 

PvG35 NAC Domain Containing 

Protein 82 

343247-

343564 

106 +/+ Os02g01490.1 2 279583-

285795 

1514 +/+ 

PvG36 Aldehyde dehydrogenase 

family 3 member H1-like 

348276-

353864 

493 +/+ Os11g08300.1 11 4375281-

4380044 

482 +/+ 

PvG37 Aspartic proteinase 

ASP1- like 

359616-

363145 

358 +/+ Os12g07780.1 12 3932455-

3935990 

451 +/+ 

PvG38 Ubiquitin Protein Ligase 364431-

373537 

2119 +/- Os11g08090.1 11 4233460-

4243344 

2117 +/+ 

PvG39 NAC Domain-containing 

protein 2 

380639-

383458 

290 +/- Os01g66120.1 1 38398517-

38401533 

303 +/- 

PvG40 Root Specific Metal 

Transporter 

391053-

396282 

544 +/- Os07g15370.1 7 8871436-

8878905 

538 +/- 

PvG41 60S Ribosomal export 

protein NMD3-like 

398906-

399172 

89 +/- Os10g42320.1 10 22781929-

22784426 

523 +/- 

PvG42 Cyclin-A1-1-like 407699-

410672 

389 +/+ Os01g13260.1 1 7389342-

7393708 

508 +/- 

PvG43 Amino Acid Permease 2 420331- 485 +/+ Os05g34980.1 5 20779070- 496 +/+ 
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423218 20781283 

PvG44 Integrase catalytic region 

Zinc Finger, CCHC-type 

aspartic peptidase 

429089-

433960 

1252 +/+ 

 

 

ChrUn.fgenes

h.gene.31 

ChrUn 198370-

206237 

1847 +/- 

PvG45 NAD Kinase 2 

 

 

435960-

441784 

890 +/- Os11g08670.1 11 4625070-

4631252 

981 +/+ 

PvG46 FBP24 451905-

456773 

309 +/+ Os02g07430.1 2 3833129-

3837135 

260 +/- 

PvG47 Uncharacterised  WW 

domain containing protein 

458737-

465809 

461 +/- Os01g68760.1 1 39938753-

39944888 

524 +/- 

PvG48 Retrotransposon 

Polyprotein 

473910-

476081 

546 +/- ChrUn.fgenes

h.gene.36 

ChrUn 219392-

221808 

778 +/- 

PvG49 Glo Protein 481859-

486579 

244 +/+ Os01g66030.1 1 38320785-

38324074 

209 +/- 

PvG50 UDP-n-acetylglucosamine 

pyrophosphorylase 

493319-

501895 

804 +/+ Os06g48760.1 6 29508824-

29515309 

616 +/- 

PvG51 2-oxoisovalerate 

dehydrogenase 

505633-

509265 

448 +/+ Os12g08260.4 12 4209174-

4213475 

487 +/+ 
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6.2.2 Mapping the loci of homologous genes 

The location data recorded in Tables 6.1 – 6.4, made it possible to identify the region 

of the genome where each subject gene was located. Using these data, the 

homologous genes identified through BLASTP searches were represented in 

chromosomal maps, according to their locations within the subject genomes. Figure 

6.2 shows the positions of the genes identified through BLASTP searches of the 

TAIR database within the Arabidopsis genome. In Figure 6.2, genes are represented 

by blue or red bars according to their orientation within the query or subject 

genomes. Genes represented in blue are in the 5’ to 3’ orientation whereas those in 

red are in the 3’ to 5’ orientation. The assembled P. vulgaris sequence is represented 

as a single bar at the top and the width of each band within this is in proportion to the 

length of the genomic sequences predicted for each gene in Chapter 5. Figure 6.2a) 

shows the spread of the subject genes throughout the Arabidopsis genome. In Figure 

6.2b) lines connect the subject genes to the Primula query genes used to identify 

them within the TAIR database. Figures 6.3, 6.4 and 6.5 represent the same data for 

S. lycopersicum, M. truncatula and O. sativa respectively. In these figures, some 

genes within the Primula contig are represented by green or purple bands. In these 

instances, purple bands represent genes for which no homologue was identified. 

Green bands denote genes that identified subjects outside of the main chromosomes, 

such as ChrUn and ChrSy in O. sativa, discussed in 6.4.4 (Ouyang et al., 2007), or 

the Mitochondrial genome. In each figure, numbers denote the number of base pairs 

in each chromosome or sequence. All chromosomes and gene positions were drawn 

to scale. 
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Primula 
vulgaris 
assembled 
sequence 

0 510427 

0 34964571 Chr1 

0 22037565 Chr2 

0 25499034 Chr3 

0 20862711 Chr4 

0 31270811 Chr5 

Arabidopsis 
thaliana 

a) 
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Primula 
vulgaris 
assembled 
sequence 

0 510427 

0 34964571 Chr1 

0 22037565 Chr2 

0 25499034 Chr3 

0 20862711 Chr4 

0 31270811 Chr5 

Arabidopsis 
thaliana 

Figure 6.2: Locations of homologous genes in A. thaliana. Blue bars indicate genes in 5’-3’ orientation and red indicates 3’-5’.  a) The positions of homologous 

genes to those identified from the Primula contig in Arabidopsis thaliana. Numbers denote number of basepairs in chromosomes. b) Lines link the genes from 

the Primula contig to their homologues in Arabidopsis. 

b) 
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Figure 6.3: Locations of homologous genes in S. lycopersicum. Blue bars indicate genes in 5’-3’ orientation and red indicates 3’-5’.   a) The positions 

of homologous genes to those identified from the Primula contig in Solanum lycopersicum. b) Lines link the genes from the Primula contig to their 

homologues in Solanum. 
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Primula	
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sequence	
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Figure 6.4: Locations of homologous genes in M. truncatula. Blue bars indicate genes in 5’-3’ orientation and red indicates 3’-5’.   a) The positions of 

homologous genes to those identified from the Primula contig in Medicago truncatula. Numbers denote number of base pairs in chromosomes. b) 

Lines link the genes from the Primula contig to their homologues in Medicago 

Primula	
vulgaris	
assembled	

sequence	

Medicago	
truncatula	

0	 510427	

0	 34297684	Chr1	

0	 34376035	Chr2	

0	 43459096	Chr3	

0	 47685368	Chr4	

0	 42630297	Chr5	

0	 23282162	Chr6	

0	 38853262	Chr7	

0	 32567460	Chr8	

b) 



169 
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Figure 6.5: Locations of homologous genes in O.sativa. Blue bars indicate genes in 5’-3’ orientation and red indicates 3’-5’.   a) The positions of homologous genes to 

those identified from the Primula contig in Oryza sativa. Numbers denote number of base pairs in chromosomes. b) Lines link the genes from the Primula contig to 

their homologues in Oryza. 

b) 
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6.3 Discussion 

6.3.1 Synteny between P. vulgaris and A. thaliana 

Table 6.1 shows that all of the Primula queries used to search the TAIR database 

successfully identified homologues within Arabidopsis, with only four genes failing 

to find strong matches (PvG25, PvG 31, PvG44 and PvG48). Interestingly, two of 

these four genes, PvG25 and PvG48, identified the same gene within Arabidopsis, 

though closer inspection of the subject gene reveal that it encodes a retrotransposon 

polyprotein. One further gene of note is PvG15, a hypothetical protein predicted by 

the NCBI database, which identified a match from the Arabidopsis mitochondrial 

genome. Therefore, the presence of this gene within the assembled Primula contig 

suggests that it has transitioned between the chromosomes and the mitochondrial 

genome of either Primula or Arabidopsis, in one direction or the other. 

When identifying Arabidopsis homologues for those genes identified within the 

Primula contig, it was also possible to identify the location of these genes within the 

Arabidopsis genome, using the data shown in Table 6.1. Figure 6.2 shows the 

distribution of these genes throughout the Arabidopsis genome and it can be seen in 

Figure 6.2a) that, although the genes are spread throughout the five Arabidopsis 

chromosomes, there is a clear concentration of genes within Chromosome 1.  

When the original Primula query genes are linked to their homologues, as in Figure 

6.2b), another interesting result is highlighted. When taken in order from the 5’ end 

of the Primula contig (from left to right), many genes do not, at first, show any 

particular degree of preservation in terms of gene order, with genes found next to 

each other in Primula located on different chromosomes in Arabidopsis. However, 

Figure 6.2b) shows that, across the assembled P. vulgaris sequence, there are a 

number of genes, that are close to each other in both species. 
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These groups of genes, found close together in both species, are shown more clearly 

in Figure 6.6. In this figure, it is possible to see clearly the clusters of genes located 

close to each other along Arabidopsis Chromosome 1 and the position of their 

Primula homologues along the assembled contig. Figure 6.6a) shows the first such 

cluster, containing 5 genes (PvG4, PvG11, PvG17, PvG29, PvG30 and PvG45); the 

identities of which can be seen in Table 6.1. Most of these genes are not immediately 

next to each other along the Primula contig, however their close proximity to each 

other is still remarkable. In particular, PvG29 and PvG30, found next to each other in 

Primula and within 700 bases of each other in Arabidopsis.  

A similar cluster of genes can be seen in Figure 6.6b). In this example, PvG18, 

PvG19, PvG36, PvG37 and PvG42 are shown to be clustered together on 

Arabidopsis Chromosome 1. Similar to the cluster shown in Figure 6.6a), this cluster 

contains genes that are located directly next to each other in Primula though, in this 

example, there are two such pairs of genes; PvG18 /19 and PvG36/37. 

Figures 6.6c) and 6.6d) again show clusters of genes that are in close proximity to 

each other in both Primula and Arabidopsis, though in smaller numbers. Figure 6.6c) 

shows a cluster of three genes; PvG2, PvG6 and PvG39, and Figure 6.6d) shows the 

three genes PvG16, PvG38 and PvG43 clustered together on Chromosome 1. 

Although none of the genes identified in these clustered are immediately adjacent to 

each other in Primula, it must be taken into consideration that the assembled contig 

represents a very small region relative to the entire Primula genome and, as such, 

these genes are still in close proximity to each other within the genome as a whole. 
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Figure 6.6: Positions of genes found in close proximity in both P. vulgaris and A. thaliana.. a) to d) show 

individual clusters of genes found together in both species. 
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Given the large divergence between the Brassicaceae and Primulaceae, it is 

intriguing to find that so many genes, taken from such a small sample of the P. 

vulgaris, genome can also be found so close together within the Arabidopsis 

genome. In particular, the presence of all of the gene clusters shown in Figure 6.6 

within the same chromosome of Arabidopsis suggests a particular conservation of 

this specific region. Whilst the gene order may be significantly different in some 

areas, with a number of adjacent genes from Primula finding homologues on 

different chromosomes of Arabidopsis, there is clear evidence that specific lengths of 

sequence have been conserved by both species during evolution.  

 

6.3.2 Synteny between P. vulgaris and S. lycopersicum 

Table 6.2 shows that all but one of the Primula genes identified within the assembled 

contig were able to find homologues within the S. lycopersicum genome. The 

exception to this was PvG1, which encodes an ARS (autonomously replicating 

sequence) Binding Protein. Many of the subject genes identified in Table 6.2 also 

show strong levels of homology to the Primula queries used to search the Phytozome 

database. This is unsurprising, given the relative proximity of the two species within 

the phylogenetic tree of the Core Eudicots shown in Figure 6.1. However, in light of 

this, the absence of a Solanum form of PvG1, as determined by sequence homology, 

is perhaps significant. Tables 6.1 and 6.3 show that homologues of PvG1 were 

identified in both Arabidopsis and Medicago, suggesting that it is a gene that has 

been lost by Solanum, and perhaps other Solanaceae, rather than one that has been 

gained by Primula. Another interesting result highlighted in Table 6.2 is that both 

PvG7 and PvG8 identified the same gene in the S. lycopersicum database. It is 

unknown whether this gene was duplicated within Primula or if one gene was lost 
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from Solanum, but both of these instances suggest a level of redundancy within the 

Primula genome. 

Figure 6.3 uses the location data recorded in Table 6.2 to provide a graphic 

representation of the distribution of PvG1-51 homologues throughout the S. 

lycopersicum genome. Similar to the pattern seen in Arabidopsis, Figure 6.3a) shows 

that the identified Solanum genes are found dispersed throughout the genome, 

though, in this instance, no homologue was identified on Chromosome 5. However, 

despite this spread, Figure 6.3a) also shows that the majority of the genes can be 

found very close to each other, with only a small number being found on their own. 

Whilst those on their own are spread out and dispersed across the chromosomes, 

many of the Solanum homologues identified are in tight clusters such as those seen 

on Chromosome 6 and Chromosome 11. Given the relatively small size of the 

Primula contig in comparison to the Solanum genome, this is already remarkable as 

it suggests that any redistribution of genes in the separate evolutions of the two 

species has preserved the same clusters of genes. Furthermore, Figure 6.3b), in 

which the identified homologues are shown in relation to the original Primula  

genes, shows that many of the same genes are found clustered together in both 

species.  

The genes that have been found in close proximity to each other in both species are 

shown more clearly in Figure 6.7, which highlights the positions of these genes in 

both Primula and Solanum. In Figure 6.7a) to g), each of these groups of genes can 

be seen individually, and the positions of genes in both species can be seen. 
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The first of these clusters is highlighted in Figure 6.7a), which shows the positions of 

homologues to PvG7 and PvG8. These two genes, identified next to each other in 

Primula and separated by 17,177 bp are also found in Chromosome 1 of Solanum, 42 

kb apart. This distance between the two genes in Solanum is significantly larger than 

that seen in Primula and the locus names of these genes, shown in Table 6.2, indicate 

that intervening genes can be found within this gap. As such, the smaller space 

between PvG7 and PvG8 in Primula suggests that these intervening genes have 

either been lost by Primula since the two species diverged. More likely explanations, 

Figure 6.7: Positions of genes found in close proximity in both P. vulgaris and S. 

lycopersicum. a) to g) show individual clusters of genes found together in both species. 
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however, are that Solanum has either gained these extra genes in this time or that 

these intervening genes have moved into this region from elsewhere in the genome.  

In contrast to this, Figure 6.7b) shows two genes found closer together in Solanum 

than in Primula. In Primula, PvG21 and PvG24 are over 23 kb apart whereas their 

Solanum homologues are within 20 kb of each other. Furthermore, the locus names 

of the corresponding Solanum genes indicate that a single gene lies between the two 

Solanum homologues. Again, this suggests that either PvG22 or PvG23 has been 

gained by Primula but not Solanum. However, since these two successfully 

identified homologues within Solanum, this would imply either a reshuffling of these 

genes during the evolution of the two species, or some level of redundancy. 

Figure 6.7c) shows a similar scenario. In this figure, PvG50 and PvG51, which are 

located within 4 kb of each other at the very end of the Primula contig, each 

identified homologues on Chromosome 4 of Solanum. Although the two Solanum 

homologues appear close to each other in Figure 6.7c), they are in fact over 239 kb 

apart. Again, this distance suggests an increase in the gap between these two genes 

and an increase in the number of genes within this region of the Solanum genome. 

Figure 6.7d) shows the first of the larger clusters of genes identified, consisting of 

eight genes. The eight Primula genes identified in Figure 6.7d) (PvG19, PvG29, 

PvG30, PvG36, PvG39, PvG43, PvG45 and PvG49) are relatively close to each other 

within the Primula contig and Table 6.2 shows that many of them are also extremely 

close together within Chromosome 6 of Solanum. For example, PvG29 and PvG30, 

are within 3 kb of each other in Primula and within 1.5 kb of each other in Solanum, 

again providing evidence that gene order has been preserved between the two 

species. 
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Further evidence for the preservation of gene order is provided in Figure 6.7e), 

which shows PvG2, PvG3, PvG6 and PvG11. Comparison between Figure 6.7d) and 

e) shows that this group of four genes (Figure 6.7e) is found in a similar position 

relative to the group of eight genes (Figure 6.7d) in both species. This, therefore, 

adds further support to the suggestion that this area has been conserved between the 

two species, even if the intervening genes between these two groups have either been 

lost or moved. 

The identification of two clusters of genes with a preserved gap between them in 

both species suggests an importance of both the clusters and the gap itself. It also 

poses not just the question of why these genes were conserved, but also why those 

genes between them were either lost or allowed to disperse within the genome. 

Similarly, it is unknown whether the two clusters were preserved separately or 

whether the region between them was also preserved at first but lost later. 

Figure 6.7f) and g) show a similar occurrence with homologues identified on 

Chromosome 11 of Solanum. In Figure 6.7f) PvG42, PvG46 and PvG47 are shown 

to have homologues clustered at the very start of Chromosome 11. Although PvG42 

lies slightly further from PvG46, Table 6.2 shows that PvG46 and PvG47 are 1964 

bp apart in Primula and 2123 bp apart in Solanum, a difference of just 159 bp. 

Similarly, Figure 6.7g) shows a cluster of genes further along Chromosome 11 

identified as homologues of the Primula genes PvG16, PvG38 and PvG40. Though 

these are not as closely positioned within the two contig as PvG46 and PvG47, the 

preservation of this gene cluster may still be seen as significant, particularly if 

viewed in conjunction with Figure 6.7f). Within the Primula contig, PvG16 remains 

isolated from the other genes highlighted in these two figures, whereas PvG38, 

PvG40, PvG42, PvG46 and PvG47 are all positioned relatively near to each other, 
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with 85 kb between PvG38 and PvG47. In contrast to this, over 8 mb lie between the 

homologues of these same two genes in Solanum. This suggests that the regions 

between these two groups of preserved genes have been lost. Additionally, when 

these results are compared with those shown in Figure 6.7d), it can be seen that the 

areas directly surrounding these genes has not been similarly conserved. For 

example, whilst PvG38 and PvG40 as well as PvG46 and PvG47 appear to show 

conservation between the two species, those genes around them such as PvG36, 

PvG43 and PvG45 appear to have been preserved separately, with homologues on 

chromosome 6 rather than chromosome 11. This observation raises questions about 

the manner in which these particular genes were preserved as the two species 

diverged. A number of pairs of genes have been preserved between the two species 

but they are mixed with other groups that have been preserved separately. As a 

result, it is unknown whether these genes originated on separate chromosomes before 

being condensed to a region near to each other in Primula or if, in fact, they have 

been dispersed within the Solanum genome as the species have evolved. 

The synteny observed between Primula and Solanum is significant as it demonstrates 

that the gene order observed in the assembled P. vulgaris contig has changed little 

since the species diverged from its common ancestor with Solanum. As discussed in 

6.1, this provides strong evidence to suggest that the genes in this region were 

already present before the key S locus genes converged within this area of the 

genome. Furthermore, the conserved gene order seen between Primula and Solanum 

provides extra evidence that the assembly of the P. vulgaris contig, as described in 

Chapter 4, is correct. 
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6.3.3 Synteny between P. vulgaris and M. truncatula 

Following the annotation of the genes identified within the assembled Primula 

vulgaris contig, homologous genes from Medicago truncatula were identified using 

the translated nucleotide sequences of the Primula genes as queries in BLASTP 

searches of the Phytozome database. The results of these searches, shown in Table 

6.3, show that the majority of Primula queries were able to identify homologues in 

Medicago, the only exception being PvG2. However, the absence of PvG2 within the 

Medicago genome is unsurprising given its identity as SLL1, a gene known to be 

tightly linked to the Primula vulgaris S-locus. With this exception, the results shown 

in Table 6.3 serve to demonstrate a high level of preservation of sequence homology 

between the two species. Also worthy of note are PvG9 and PvG10. As seen in S. 

lycopersicum, these two Cytochrome P450 genes identified the same homologue 

within Medicago truncatula though, as discussed in 6.3.2, the reason for is unknown. 

The data recorded in Table 6.3 is also represented graphically in Figure 6.4, which 

shows the distribution of the identified homologues throughout the M. truncatula 

genome. Figure 6.4a) shows that many of the homologues of PvG1-51 are dispersed 

widely throughout all eight M. truncatula chromosomes. This is a contrast to the 

results discussed in 6.3.1 and 6.3.2, in which clear concentrations of genes have been 

observed within one or two chromosomes. However, some clusters of genes, similar 

to those seen in Figure 6.2 and Figure 6.3, do exist and Figure 6.4b), in which the 

Medicago homologues are shown relative to the original Primula query genes, shows 

these. Figure 6.8 shows each of these clusters more clearly.  
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Figure 6.8: Positions of genes found in close proximity in both P. vulgaris and M. truncatula. a) to f) show 

individual clusters of genes found together in both species. 
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The first of these clusters is shown in Figure 6.8a) PvG18 and PvG19. These two 

genes, found under 800 bp apart in Primula mapped to homologues in Medicago 

over 17.5 kb apart, the locus names of each gene suggests that there are others 

between the two Medicago genes. As discussed for similar instances in S. 

lycopersicum in 6.3.2, the absence of these genes within the Primula contig suggests 

that they may have been lost from this region of the genome or gained by the other in 

the time since the two species diverged. 

Figure 6.8b) shows a similar occurrence, with two genes in close proximity on 

Chromosome 1 of Medicago displaying homology to two genes located next to each 

other in Primula. As in the case described above, these two genes are just over 17 kb 

apart in Primula whereas their homologues are over twice as far apart (36.2 kb) in 

Medicago. Further to this, the Locus Names of the two Medicago genes also suggest 

that more genes can be found between these two genes in this species that are not 

present within the Primula contig. 

The pair of genes shown in Figure 6.8c) represents a different pattern to those 

already described. In Figure 6.8c), PvG29 and PvG48, two genes over 182 kb apart 

in Primula, are shown to have homologues in Medicago that are under 49 kb apart. 

This pattern of distribution is directly opposite to those genes highlighted in Figures 

6.8a) and b) in the Medicago homologues are further apart than the original Primula 

queries. As in similar examples discussed already, it is difficult to tell whether these 

two genes have diverged within Primula, or have converged in Medicago. However, 

it is clear that they have not been preserved between the two species to the same 

extent as those shown elsewhere in Figure 6.8. Despite this, it cannot be said that 

they have not been subject to some level of conservation. Although the two Primula 

genes appear relatively distant within the assembled Primula contig in the figure, the 
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scale of the Figure 6.8 must be considered, especially in relation to the size of the 

Medicago chromosomes shown. Therefore, within the Primula genome, PvG29 and 

PvG48 can still be considered close neighbours.  

Figure 6.8d) shows the largest of the gene clusters identified for M. truncatula. 

Interestingly, this figure shows that the original six Primula genes used to identify 

those in Medicago are found in two groups of three genes, with the first (PvG16, 

PvG17 and PvG20) over 15.4 kb apart from the second group (PvG36, PvG39 and 

PvG40). The gap between these two groups of Primula genes raises the same 

questions discussed above for Figure 6.8c), and it remains unclear whether the two 

groups have been separated in Primula or have converged in Medicago. Further 

inspection of Figure 6.8d) also shows that the Medicago homologues do not show 

the same order as the original Primula query genes. Whilst PG16 and PvG17 are 

found next to each other in Primula and very close together in Medicago, the genes 

shown adjacent to PvG17 in the Figure 6.8d) is PvG40, with the Medicago form of 

PvG20 at the 3’ end of the cluster. This change in order suggest that, although the 

genes have stayed in close proximity to each other in both species, certain pairs of 

genes within the group have been allowed some level of movement. Particular 

examples of these are PvG16 and PvG17, which have remained within 7.5 kb of each 

other in both species. Other interesting examples are PvG36 and PvG39, found 

almost 30 kb apart in Primula, but identified within 14 kb of each other in Medicago. 

Furthermore, the order of these two genes has also been reversed between the two 

species. 
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PvG39 and PvG40 have displayed the opposite action to that between PvG36 and 

PvG39, showing an increased distance between the two genes in Medicago 

compared to Primula. However, among the genes in Figure 6.8d), it is the movement 

of PvG20 relative to the others that is perhaps most interesting and it is unclear why 

this particular gene has changed its position within the order of the genes to the 

extent that it has. 

Figure 6.8e) shows the positions of three more genes (PvG21, PvG22 and PvG24) 

that are found in close proximity in both species, with 23,658 bp separating the three 

genes in Primula and 41,628 bp separating them in Medicago. Although these three 

genes were identified on Chromosome 8 of Medicago, the closest homologue of 

PvG23, found among these genes in Primula, was found on Chromosome 4. Again, 

it is unclear whether this gene was separated from the others as M. truncatula 

evolved or if it converged with PvG21, PvG22 and PvG24 in the evolution of P. 

vulgaris. However, the point of note for this cluster, as well as for that shown in 

Figure 6.8f), is that the order of the genes has been reversed between the two species. 

In Figure 6.8f), PvG37 and PvG43 are shown in relation to their Medicago 

homologues, identified on Chromosome 8, with the two genes found in the opposite 

order when the chromosome is read in the same direction as the assembled Primula 

sequence. The reason for this change in order is unclear, though the discovery of 

both clusters in Figure 6.8e) and f), suggests that the genes have been preserved as a 

group, even if the order of the genes within the group has been lost.  
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6.3.4 Synteny between P. vulgaris and O. sativa 

Similar to the results shown in Table 6.2, Table 6.4 shows that the majority of 

Primula query genes were able to identify homologues within O. sativa, with the 

sole exception of PvG1. The repeated absence of this gene is interesting, though the 

reason that a homologue could not be identified in either S. lycopersicum or O. sativa 

remains unknown. The discovery of a gene that is present in one species but not the 

other is not unexpected, given the large divergence between the two species within 

the plant kingdom. However this correlation between Solanum and Oryza is itself 

surprising, given that a homologue of PvG1 was identified in both Arabidopsis and 

Medicago, neither of which are particularly close relatives of Primula. Table 6.4 also 

shows that a number of Primula queries identified homologues outside of the 12 

main chromosomes of Oryza. These five genes, PvG4, PvG15, PvG25, PvG44 and 

PvG48 mapped to either an unanchored pseudomolecule used to represent 

unanchored BAC clones (ChrUn) or another pseudomolecule representing unmapped 

Syngenta sequences (ChrSy), as used by the Rice Genome Annotation Project 

(Ouyang et al., 2007). Of these five genes, the homologues of PvG4, PvG44 and 

PvG48 mapped to ChrUn while PvG15 and PvG25 mapped to ChrSy.  

As seen in M. truncatula and S. lycopersicum, Table 6.4 shows that PvG9 and 

PvG10, two Cytochrome P450 genes, identified the same subject in O. sativa. As 

discussed in 6.3.2, the source of this apparent redundancy within the Primula 

genome is unclear, and it is unknown whether it is the result of a duplication of the 

gene within Primula or a loss of the gene within Oryza. 

With the exception of PvG1, the results presented in Table 6.4 show that there has 

been a high level of sequence homology between Primula and Oryza, despite the 

distant relationship between the two species.  
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Figure 6.5 shows the distribution of the genes and homologues described in Table 

6.4 throughout the assembled Primula vulgaris contig and the 12 Oryza sativa 

chromosomes. As can be seen clearly in Figure 6.5a), homologues were identified on 

11 of the 12 Oryza chromosomes, with Chromosome 9 the only example on which 

no homologues were identified. The figure also shows that many of the homologues 

are relatively isolated, with large physical distances between the next highlighted 

gene. Although there are some instances of genes near to each other, these are often 

found with only one other gene nearby. This wide spread of genes throughout the 

genome serves to emphasise examples, such as on Chromosome 11, where genes 

have been identified close together, suggesting that some level of conservation in 

gene order has still occurred.  

Figure 6.5b) shows the relationship between the genes identified in Oryza and the 

Primula genes used to identify them, with lines linking homologous genes together. 

Homologues within the ChrUn and ChrSy pseudomolecules are not shown. With the 

these five genes and PvG1 (discussed above) excluded, Figure 6.5b) shows that no 

genes found immediately next to each other in Primula can also be found next to 

each other in Oryza. Interestingly, however, many genes found in close proximity to 

each other in Primula identified homologues on separate chromosomes of Oryza, 

demonstrating that the conservation of gene order between species it is not in fact as 

high as suggested by Figure 6.5a). 

As discussed above, a number of genes were observed near to each other in both 

species, and these are shown more clearly in Figure 6.9. 
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Figure 6.9a) shows the first such group of genes, identified within Chromosome 1 of 

O. sativa and containing two genes. These two genes, homologues of PvG39 and 

PvG40, are over 98 kb apart in Primula whereas they are within 75 kb of each other 

in Oryza. Additionally, the locus names for these homologues, shown in Table 6.4, 

suggest that there are a similar number of intervening genes between PvG39 and 

PvG40 in both species. Though Figure 6.9a) shows that the same genes found 

between PvG39 and PvG49 in Primula are not found between the two homologues 

in Oryza, this suggests that these two genes have been conserved relative to each 

other between species. At first, the physical distance between them seems largely 

Primula 
vulgaris 
assembled 

sequence 

Oryza sativa 
0 43270923 Chr1 

0 35937250 Chr2 

0 35502694 Chr4 

0 29958434 Chr5 

0 31248787 Chr6 

0 29697621 Chr7 

0 28443022 Chr8 

0 23012720 Chr9 

0 23207287 Chr10 

0 29021106 Chr11 

0 27531856 Chr12 

0 36413819 Chr3 

0 510427 e)

Figure 6.9: Positions of genes found in close proximity in both P. vulgaris and O. sativa. a) to e) show 

individual clusters of genes found together in both species. 
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different, almost 20 kb larger in Primula than in Oryza, but this can be considered a 

small change relative to the size of the two genomes, with Chromosome 1 of Oryza 

sativa over 43Mb long.  

Figure 6.9b) shows another instance of two genes found close to each other in both 

Primula and Oryza. PvG3 and PvG11 both identified homologues on Chromosome 2 

of O. sativa and, although these genes are over 80 kb apart in Primula, they are 

within 55 kb of each other in Oryza. As discussed above, although this represents a 

change in physical distance of over 25 kb, this can be considered to be small in 

relation to the overall size of the Oryza genome. Equally, reference to the locus 

names of both genes in Table 6.4 reveals that there remains a similar number of 

genes between PvG3 and PvG11 in both species. Although it is not clear if the 

distance between these two genes has increased in the evolution of Primula or 

decreased in that of Oryza, this suggests again that these two genes have been 

conserved relative to each other between the two species. 

Figure 6.9c) shows a third pair of genes located near to each other in both species. In 

contrast to those pairs shown in Figures 6.9a) and b) however, these two genes are 

found even closer together in both Primula and Oryza. Although PvG2 and PvG5 are 

separated by 34,152 bp in Primula, their Oryza homologues are found only 1441 bp 

apart and, further to this, the locus names shown in Table 6.4 suggest that they are, in 

fact, immediately next to each other in O. sativa. This is particularly remarkable as 

only two genes lie between the same genes in Primula, with one mapping to one of 

the Oryza pseudomolecules as opposed to another chromosome. 

The genes highlighted in Figure 6.9d) again show a similar pattern to others 

discussed already. In this instance, homologues PvG30 and PvG43, two genes over 

119 kb apart in Primula, have been identified under 36 kb apart within Chromosome 
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5 of O. sativa. Reference to the locus names of the O. sativa homologues PvG30 and 

PvG43 in Table 6.4 show that a similar number of genes lie between these two genes 

in both species, supporting the suggestion that these two genes have been conserved 

relative to each other but without any conservation of the genes between them. 

The final group of genes identified close to each other in both Oryza and Primula is 

shown in Figure 6.9e). In contrast to the pairs of genes shown in Figures 6.9a) to d), 

this group consists of four genes, making it the largest cluster of genes identified 

within O. sativa. However, closer inspection of Figure 6.9e) shows that this cluster 

in fact contains the pair of genes PvG36 and PvG38, which lie closely together, and 

the two genes PvG29 and PvG45, which are separated from both these first two 

genes and each other. Although, alone, PvG19 and PvG45 would not have been 

considered a ‘cluster’, they have been included as they are still close to each other 

relative to the large scale of the 29 mb Chromosome 11. Additionally, whilst PvG29 

and PvG45 appear distant within the assembled Primula contig, it must be taken into 

consideration that the entire 510 kb sequence represents a relatively small region of 

the entire P. vulgaris genome. As such, the identification of these four genes within 

145 kb of each other in Primula and within 398 kb of each other in Oryza can still be 

seen as significant. Within this group, the pair of PvG36 and PvG38 remains the 

most important, mapping to loci within 11 kb of each other in Primula and within 

132 kb of each other in Oryza. Unlike the examples discussed thus far, in which the 

number of intervening genes has remained similar in both species, the locus names 

of the genes, shown in Table 6.4, suggest a much greater number of intermediary 

genes in O. sativa. From the data available, it is unclear whether this is due to a loss 

of genes by Primula or a gain of genes by Oryza as the two species evolved 

separately.  
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6.3.5 Patterns of genetic distribution identified through syntenic mapping 

By using the 51 genes identified and annotated within the assembled P. vulgaris 

sequence as queries with which to search the genomes of different plant species, it 

has been possible to observe how gene order has been conserved between different 

plant species. Furthermore, it has also been possible to determine patterns in this 

conservation and to identify groups of genes that can be found clustered together in 

other species as well as in P. vulgaris.  

By selecting the species A. thaliana, S. lycopersicum, M. truncatula and O. sativa as 

species for comparison it has been possible to identify trends in the way that gene 

order has been conserved as the phylogenetic distance from P. vulgaris has 

increased. As the species that is the most closely related to P. vulgaris, belonging to 

the same clade within the Core Eudicots, S. lycopersicum showed the highest level of 

conservation of gene order. Although PvG1-51 identified homologues throughout 

the Solanum genome, there was a high concentration of homologues on 

Chromosome 6, with many of the same genes found very close to each other, if not 

immediately next to each other, in both species. This is significant as it demonstrates 

that much of the gene order observed in this region of the P. vulgaris genome existed 

before the Primulaceae and Solanaceae diverged from their common ancestor. As 

such, the Primula S locus must have converged within this region after the 

Primulaceae diverged to become a separate genus. 

Although a number of genes were found outside of the cluster seen on Chromosome 

5, less than one third of those identified were found away from any other, providing 

further evidence that the relatively close relationship between the two species had 

only allowed limited genetic redistribution.  
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Using Figure 6.1, alone, it is difficult to determine which of the four species 

investigated shows the second highest level of gene order conservation to P. 

vulgaris. However, through the syntenic mapping of genes PvG1-51, it can be seen 

that a greater conservation of gene order exists between P. vulgaris and A. thaliana 

than in M. truncatula. As seen in Figure 6.2, when homologues of Primula genes 

were identified and mapped in Arabidopsis, a number of them were found on 

Chromosome 1. Although some homologues were found on each of the other 

Arabidopsis chromosomes, there is a clear concentration of them in this single area. 

Further to this, many of the genes identified within these clusters, were found in 

similar clusters within the Primula sequence. Through comparison of Figure 6.2a) 

and Figure 6.3a), it is clear that the same level of conservation has not occurred in 

Arabidopsis as was seen in Solanum. Similarly, further comparison with Figure 6.4a) 

shows even less conservation of gene order between Primula and Medicago, and no 

clear concentration of genes is seen within a single chromosome. As such, this 

suggests the A. thaliana is more closely related to the Primulaceae than M. 

truncatula. 

The three species discussed so far show differing levels of synteny when compared 

to the assembled P. vulgaris sequence, typically demonstrating a larger change in 

gene order as the two species have become increasingly distant. However, S. 

lycopersicum, A. thaliana and M. truncatula remain relatively closely related to P. 

vulgaris within the plant kingdom. Mapping homologues identified in O.  sativa, a 

monocot species, has allowed for comparison with a much more distantly related 

species. Although a number of clusters of genes were identified and presented in 

6.3.4, the majority of these comprised of only two genes while the final cluster, 

though consisting of four genes, contained two that were far enough removed to be 
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considered isolated. Although each gene within these pairs appeared to maintain a 

similar relationship to its partner in both Primula and Oryza, the spread of other 

genes throughout the genome suggested that little conservation had occurred. As a 

result, and in contrast to the eudicot species discussed, any preservation of gene 

order between Oryza and Primula appears to be due to mechanisms specific to pairs 

of genes, as opposed to a wider conservation that also included their surroundings.  

The results discussed in this chapter shed light on the distribution of 51 genes 

adjacent to the P. vulgaris S locus. In particular, they demonstrate that the genes in 

this region can also be found in a similar order in other species. As the phylogenetic 

distance between P. vulgaris and other species grows, the level of conservation seen 

diminishes. Significantly, a particularly high level of conservation exists in the order 

of these genes between Primula and Solanum. This synteny between the two species 

shows that the gene order described in Chapter 5 must have existed prior to the 

divergence of the Primulaceae and the Solanaceae from a common ancestor. 

Consequently, this gene order must also have existed before G, P and A, the key 

genes of the S locus, settled in this region; a discovery that will play a significant 

role in the work to determine the evolutionary origin of the S locus. 
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CHAPTER SEVEN 

General Discussion and Conclusions 

 

7.1 General Discussion and Conclusions 

There are a number of other species, both plant and animal, which demonstrate tight 

linkage between multiple loci. ‘Supergenes’ such as these are commonly found on 

sex chromosomes but a number of autosomal supergenes have also been 

documented, each demonstrating restricted levels of recombination (Lewis, 1942; 

Charlesworth, 1996; Schwander et al., 2014). Examples of these include supergenes 

regulating Batesian mimicry in butterflies, plumage polymorphisms in Zonotrichia 

albicollis (white-throated sparrow) and shell colour in snails, as well as 

heteromorphic self-incompatibility systems like that seen in Primula species 

(Murray and Clarke, 1976; Joron et al., 2006; Thomas et al., 2008; Schwander et al., 

2014). 

Furthermore, it has also been demonstrated that certain areas, such as those near to 

centromeres, also show low levels of recombination and closer inspection of many 

supergene loci has shown that they are often located in this region (Nachman, 2002; 

Schwander et al., 2014). As the distance from these regions increases, the genome 

becomes more exposed to recombination. As a result, the areas immediately 

surrounding these protected regions are of great interest, in particular when 

examining the genes that are located there. Whilst McCubbin and Kao (1999) have 

stated that, in order for an S locus in any species to be functional, recombination 

must be suppressed, this is seen to differing degrees. In Brassicaceae, it has been 

shown that although the region immediately surrounding the S locus may be highly 



202 

 

polymorphic, the region between SLG and SRK (the female determinant) is strictly 

protected from recombination (Casselman et al., 2000; Shiba et al., 2003). Similarly, 

it has long been demonstrated that a very low rate of recombination exists within the 

S locus of Solanaceae species (Clark and Kao, 1991).  

Heteromorphic species such as Primula vulgaris often demonstrate a tight link 

between heteromorphy and self-incompatibility, adding an extra layer of complexity 

to that which is seen in monomorphic self-incompatible species. As such, this 

conserved region of the genome, strictly protected against recombination is all the 

more interesting and, subsequently, so is the region surrounding it. The work 

described in this thesis has provided an important insight into this region 

immediately adjacent to the P. vulgaris S locus, successfully meeting the majority of 

aims set out in 1.8. 

The initial aim of this project was to assemble a single contiguous sequence that 

could connect a number of genetic markers located on the A side of the S locus. The 

initial approach taken to this was to use sequence data from the P. vulgaris var. Blue 

Jeans BAC library to construct a sequence that joined the two markers PvSLP1 and 

PvGLO. However, in order to generate a sequence that could be used reliably, it was 

important to use BACs that had all been derived from the same allele of the S locus. 

Chapter 3 describes the steps taken in the attempt to determine which BAC had been 

derived from each allele.  

As discussed in 3.3, analysis of key BACs that would serve to provide a link 

between the two genetic markers generated mixed results. Although some BACs, 

such as 81B15, could be confidently attributed to the Thrum allele through the 

presence of the Thrum specific marker PvSLP1 as well as Thrum specific restriction 

sites, others could not be so easily assigned. For example the opposing ends of the 
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BAC 28O8 demonstrated homology to different alleles, suggesting that a 

recombination event had occurred within the region covered by the BAC. Further to 

this, data attained through the direct sequencing of PCR products conflicted with 

data attained through whole genome sequencing. As such, it was concluded that, 

although the BAC sequences could be used as a scaffold for the assembly of further 

sequence data, the BAC data itself would be unsuitable as a tool for the annotation of 

this regions, as any genes identified could not be attributed to either Pin or Thrum 

allele. 

As described in 4.2.1, the BAC sequence data was subsequently used in this way, 

generating a single contiguous sequence that connected the two genetic markers 

PvSLP1 and PvGLO in the P. vulgaris cv. Blue Jeans genome. Subsequently the 

availability of wild type genomic sequence data, sequenced and assembled 

concurrently with the work described above provided the further data necessary to 

expand on this. Genomic sequence contigs, sequenced from wild type Pin 

individuals, could then be assembled together using the already assembled BAC 

sequences as a scaffold (see 4.2.2). While this change in DNA source, from a 

cultivated variety to wild type, inevitably led to differences between the scaffold and 

the sequences assembled against it, it was an essential step to ensure that the 

subsequently assembled sequence was as a true a representation as possible of the P. 

vulgaris genome. Furthermore, as discussed in Chapter 4, the use of genomic 

sequence data allowed for a great expansion of the sequence already assembled. The 

increased coverage afforded by whole genome sequencing, as opposed to the contigs 

assembled through the sequencing of discreet BACs allowed the construction of a 

sequence that not only joined the two markers PvSLP1 and PvGlo, but also extended 

to include PvSLL1. As a result the assembled sequence that physically connected a 



204 

 

gene that was tightly linked to the Thrum allele of the S locus (PvSLL1) and one that 

was known to recombine with the locus (PvGLO).  

While this new sequence data provided a new insight into this region immediately 

adjacent to the S locus as per the first aim of this project outlined in 1.8, 

unfortunately it was not complete, with the sequence data instead assembled into 

three contigs that collectively spanned the region (named Seq1, Seq2 and Seq3). 

Although gaps remained between these three contigs, alignment of known BAC end 

sequence to Seq1, Seq2 and Seq3 revealed that the gaps between them were very 

small, according to the predicted lengths of the BAC ends used. As such, although it 

is thought that very little genomic data has remained unassembled within these gaps, 

it is hoped that the continued generation and assembly of genomic sequence data will 

help to bridge these and join the three sequences together.  

Once assembled, Seq1, Seq2 and Seq3 provided a unique opportunity to identify the 

genes that were located within this region of the P. vulgaris genome and the chance 

to meet the second aim of this project, as described in 1.8. A total of 51 genes, 

serving a variety of functions, were identified within this region. While some of 

these were previously known, such as PvG2 (PvSLL1) and PvG49 (PvGLO), the 

majority of these were identified within P. vulgaris for the first time. As stated in 

1.8, it was hoped that the annotation of the genes in this region would aid in the 

identification of sepaloid, especially as linkage data (such as that shown in Figure 

1.5) suggested that it might be located in this area. However,, no reliable candidates 

were identified and the possibility that sepaloid is located in a different region of the 

genome must be considered. 

The final aim of this project was to use the annotations discussed above in order to 

examine synteny between this region of the P. vulgaris genome and those of other 
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plant species. Through the identification of homologues of PvG1-51 on the 

comparison species A. thaliana, S. lycopersicum, M. truncatula and O. sativa, each 

of the genes annotated in Chapter 5 were successfully mapped across these four 

species. The levels of synteny observed between these species and P. vulgaris was 

intriguing, particularly in S. lycopersicum, in which a very high level of gene order 

preservation was seen. This was of particular interest as it suggests that this gene 

order seen in P. vulgaris must have existed prior to the divergence of these two 

species and, subsequently the formation of the S locus. This conclusion is of great 

import as it provides an insight into the age and evolution of the locus as work 

continues to identify the genes the comprise it. 
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 Appendix A 

 

Details of all primers used, including primer sequence and the melting temperature (Tm) as 

determined by the manufacturer. All primers were synthesised by Eurofins MWG Operon.  

Chapter 2 

The following primers were used to amplify and sequence inserts from plasmids generated 

using the Promega pGEM-T Easy Vector System. 

Primer Name Primer Sequence Tm (C) 

SP6 TATTTAGGTGACACTATAG 42 

T7 TAATACGACTCACTATAGGG 43 

 

Chapter 3 

The following primers were used to amplify the BAC end sequences from each BAC. 

Primer 

Name 

BAC End Primer Sequence Tm (C) 

6K4.RF 6K4 R AAATCACACAGTGGCCCTTTA 59.5 

6K4.RR 6K4 R CCTATTTGCGCATTTTTGGT 60.0 

60I18.FF 60I18 F GGAAACGAAGGTTTGCTCTG 59.9 

60I18.FR 69I18 F CAACCCAAAAGGTGTAGTTGG 59.4 

71C24.FF 71C24 F GTGAAGGGTTTGCACTTGCT 60.3 

71C24.FR 71C24 F CCTTTCGAAAAGTGGTCCAA 60.1 

28D21.FF 28D21 F GCGGCGGGTAACTTTGATA 61.0 

28D21.FR 28D21 F TGAGCTTATGAGTTTGCGAAAG 59.7 

20E12.FF 20E12 F TTTTGGGCATTGTTTTTCAA 59.0 

20E12.FR 20E12 F AAGGGGATGCATAGTTGCAC 60.0 

65K20.RF 65K20 R AAAGGCACTGATACGGGATG 60.0 

65K20.RR 65K20 R ATGAAGGTTGATTGCGTTCC 59.9 

51M17.FF 51M17 F ATTGCGTTCCGTATTGGTTC 59.8 

51M17.FR 51M17 F ATTTGTTTGGTGGTGGTGGT 60.0 

81B15.FF 81B15 F GCGGGAAGTAGTGGAACAAA 60.1 

81B15.FR 81B15 F CAATCTGAGCCGTGGTTACA 59.7 

81B15.RF 81B15 R GGTGCAAAAGCAAAAGCACT 60.4 

81B15.RR 81B15 R ACAAACTTGGTTGGGCAAAT 59.3 

46P3.FF 46P3 F TCGGGAGGCTGAAAATTGTA 60.6 

46P3.FR 46P3 F CCATAAACTACGTGATTTACTTTTGAA 59.1 

46P3.RF 46P3 R TTTATAACTAACGGGGCCACA 59.4 

46P3.RR 46P3 R TCTGATTCCGTCACTGGATG 59.6 

9B24.FF 9B24 F ACCCAATGTGCTGGAAAGTC 60.0 
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9B24.FR 9B24 F AACAAAGCCAACGGTTCAAG 60.1 

9B24.RF 9B24 R ATGACGAGGCGGATACTGAC 60.1 

9B24.RR 9B24 R ACGACTGGTGTGAACGGAAT 60.4 

28O8.FF 28O8 F AGGGAGGAGGCTTTGACACT 60.3 

28O8.FR 28O8 F AAAAGAAAAACCCACGCAAA 59.6 

28O8.RF 28O8 R CGACCAAATATGGTGGCTCT 60.0 

28O8.RR 28O8 R GGGATGAGTCTCCAAAGCAG 59.8 

 

Chapter 4 

The following primers were used to orientate contigs within the BACs 81B15, 46P3, 9B24 

and 28O8. 

Primer 

Name 

BAC Sub-

contig 

Primer Sequence Tm 

(C) 

2A4R1 81B15 4 CCGGATTTTAGGGTTTTGCT 55.3 

2A7F1 81B15 7 GGAGCTACAGGTCCGAACAC 61.4 

2A9R1 81B15 9 TGCATGTGGGTGAATATTTAGA 54.7 

2A9F1 81B15 9 GCGAAACGAGACTGTCATTG 57.3 

2B1R1 46P3 1 ATTTTCAGCCTCCCGATCA 54.5 

2B2R1 46P3 2 TCGAGCCATATTATTTTCCTGT 54.7 

2B4R1 46P3 4 AGAATGCTGAAGTGGGCTGT 57.3 

2B4F1 46P3 4 CAGATTTGTTCTTGCTTTTTGG 54.7 

2B6F1 46P3 6 TCAAGCCAACGATGCATAAC 55.3 

2B6R1 46P3 6 TGTGACTGGTGCTTGTTTGG 57.3 

2B7F1 46P3 7 TGTGACTGAAATCAGTAGAGAGAGAGA 61.9 

2B7R1 46P3 7 AATAAAAATGTCAAAATCCAAAAGA 51.5 

2B11F1 46P3 11 CCAATTTCAATTCCAATGCAC 54.0 

2B11R1 46P3 11 TCTGGAAAATAATCGACACTGC 56.5 

2C10R1 9B24 10 CACAGCAAGTTGGGATCGTA 59.7 

2C11F1 9B24 11 TTTTGCGTTTTCGGATTTTT 49.1 

4A1F1 28O8 1 GCACCTTGTCCCTTCTACCA 59.3 

4A1R1 28O8 1 TCACATATCACCAACGACTGC 57.9 

4A2F1 28O8 2 GCTTGTGGGGATTTAATGTGA 55.9 

4A3F1 28O8 3 CCCTCATGGAGACTGCACTT 59.4 

4A3R1 28O8 3 CAATGTACTTGGGCACCTGA 57.3 

4A4R1 28O8 4 AGCGTTCTTATGGAGCAGTTG 57.9 

4A7F1 28O8 7 ACCCGCAGCGAATGATAGTA 57.3 

4A7R1 28O8 7 CCGGTTTTGTAGACCAACCA 57.3 

4A9F1 28O8 9 TTGAACCTTAACTCTTTTCTGCCTA 58.1 

4A9R1 28O8 9 CTGGCTTCTTGCGAAAACAT 55.3 

4A11F1 28O8 11 TTTTTGCCAGTTTTGTGACC 53.2 

4A11R1 28O8 11 TTTGTTGAAATCGCCGTATG 53.2 
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Chapter 5 

The following primers were used to amplify the 3’ regions of genes PvG1-PvG51 

 

Primer 

Name 

Gene F/R Sequence Tm (
o
C) 

PGP1.F PvG1 F CAAACATACAGCACGGGAAA 59.6 

PGP1.R PvG1 R GAGCGTCATATGCAGTGGAA 59.8 

PGP2.F PvG2 F CGTGGTCATATTCCAGCAAA 59.5 

PGP2.R PvG2 R TCTGCACACAAACACAAAAGAA 59.4 

PGP3.F PvG3 F AAGACGTAACTCGGCAAAGC 59.5 

PGP3.R PvG3 R TTTGGGAATGATATCCCTTGA 59.2 

PGP4.F PvG4 F TGATTTGAACTCTGGCGATG 59.8 

PGP4.R PvG4 R TGGTGTTCTGCATTTGCTTC 59.8 

PGP5.F PvG5 F CTCAAATCACGCGATTCCTC 60.7 

PGP5.R PvG5 R CTCGTGAACGCTAATTGCTC 58.7 

PGP6.F PvG6 F CCGGCACTCTTTAACTGGAA 60.2 

PGP6.R PvG6 R AGTGAGTCGGCATCGACTTT 59.9 

PGP7.F PvG7 F CTTGCTTGCACATTCGAGTC 59.6 

PGP7.R PvG7 R ACCTGATCCCGGTTTCTCTT 59.9 

PGP7.F PvG8 F AAAAGGTCCCAAACCACCTC 60.2 

PGP8.R PvG8 R CACAACAAAAAGGCAAGAAGG 59.8 

PGP9.F PvG9 F TATTGCTAAGGGGACGTTGC 60.1 

PGP9.R PvG9 R GGGTTCTAGCCAAAACAAGC 58.8 

PGP10.F PvG10 F TATTGCTAAGGCGAGGTTGC 60.4 

PGP10.R PvG10 R AAAACGCAACGAAAAACCAC 60 

PGP11.F PvG11 F CCAAGGTCGCGAAAACATAG 60.6 

PGP11.R PvG11 R AAGCAAGCATGATGCGATAA 59.4 

PGP12.F PvG12 F CAGTACTGCAGGTCGTGGTG 60.4 

PGP12.R PvG12 R TGGCTCATCTCTGGGAGGTA 60.8 

PGP13.F PvG13 F TCGGTTTTTCGGTTTCAGTC 60.1 

PGP13.R PvG13 R CCTGCAACTGTACCTGCGTA 59.9 

PGP14.F PvG14 F GGGTGTTTTGTTTGGGATTG 60.1 

PGP14.R PvG14 R TCCAATGACTGCAAATGGAA 60.0 

PGP15.F PvG15 F AATTGAAGATGGCGGAAATG 59.9 

PGP15.R PvG15 R GGGTTGTAACGGGTTGTGAC 60.1 

PGP16.F PvG16 F TCGGATGAACTTGCTCTCCT 60 

PGP16.R PvG16 R AGCCTTGGCCCAGTAAAAAT 60 

PGP17.F PvG17 F GTTGCCAATGGGTGGATAAG 60.2 

PGP17.R PvG17 R AATTTGCAAGTAATCGGTCACA 59.5 

PGP18.F PvG18 F GATGATAAATGGGGCAAACG 60.2 

PGP18.R PvG18 R TCACAGGGCAAAATCACAAA 60.1 

PGP19.F PvG19 F TTTGTGATTTTGCCCTGTGA 60.1 

PGP19.R PvG19 R TTCGGGGTTCAAGTTTTGTC 59.9 

PGP20.F PvG20 F GTTGACTTTTGGCCATCACC 60.4 

PGP20.R PvG20 R GCTGCCAGGTGCTTATATGG 60.6 

PGP21.F PvG21 F ATTGACCATGCCCAAGAATC 59.8 

PGP20.R PvG21 R TCAAATCGGAGCACTCAAAA 59.4 

PGP21.F PvG22 F GGATGTGATCGCCAAGTACA 59.5 

PGP22.R PvG22 R CGCACCCTAAAGAATAGTGGA 59.2 

PGP23.F PvG23 F CCAAAACTGAAAAGCTAACCAAA 59.7 
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PGP23.R PvG23 R GCCATCAAATGGAAATGGAA 60.6 

PGP24.F PvG24 F ACCCCAAGAAAAACAAGCATT 59.9 

PGP24.R PvG24 R TTCGGTTTGTGATCGTCAAG 59.7 

PGP25.F PvG25 F AGTGCGCTAAGAACCTCACC 59.5 

PGP25.R PvG25 R CAAGCTATGATTCTCTCGCAAC 59.1 

PGP26.F PvG26 F ACCACCGGTTCTGACTATGC 60.0 

PGP26.R PvG26 R CTAAGTTGGGTCGTGTTGGG 60.4 

PGP27.F PvG27 F GCTCACAACAAACCCTGACA 59.7 

PGP27.R PvG27 R AGTTTGGGATGCCGAAAATA 59.4 

PGP28.F PvG28 F TTAGGAGGGACCATCAATGC 59.9 

PGP28.R PvG28 R TGAGTGGTTGAGTGATAATCTGTT 57.8 

PGP29.F PvG29 F AAACCACAGGCTGATTTCCA 60.5 

PGP29.R PvG29 R CGATGGAGATCGTACCAAAGA 60.1 

PGP30.F PvG30 F TGCAAATGTCATTGCTGGAT 60.1 

PGP30.R PvG30 R CGGGTTTGATCCCAATTTTT 60.9 

PGP31.F PvG31 F CTCGGGAGCATATTCCCTTT 60.4 

PGP31.R PvG31 R AAAATCGCGCAGAAAAACAT 59.7 

PGP32.F PvG32 F AAAACGAGCCTCCGGAAC 60.2 

PGP32.R PvG32 R TGGGTGTTGTTTTGTGAGGA 60 

PGP33.F PvG33 F TGTGCAGTGTTGGAGAGTCC 59.9 

PGP33.R PvG33 R CTTCCTGAAAGAGCACCTCAA 59.6 

PGP34.F PvG34 F GTGTGCCCAAAATTGGCTAT 59.8 

PGP34.R PvG34 R CACTACTTCCCGCTTCCATT 59.2 

PGP35.F PvG35 F CAGTTTCGAACCGGTATAAGC 58.8 

PGP35.R PvG35 R TGATGGACAATGTCGGAGAA 60 

PGP36.F PvG36 F CCTCCCTACACACCCAAGAA 60 

PGP36.R PvG36 R TCCTTTCCTCCTCTTGTTTAGC 59 

PGP37.F PvG37 F ATTGCGGCAGGCTTTGTAG 61.3 

PGP37.R PvG37 R CCCTCTTCTTGAATGCACAA 58.8 

PGP38.F PvG38 F CCCTCATCTCTATAGCAACTCTTG 58.6 

PGP38.R PvG38 R TGCAACTCTTTCTCAAAAGCAA 60.2 

PGP39.F PvG39 F GCAGTAGCCAAATTGCAACA 59.9 

PGP39.R PvG39 R ATTTCGTCTCACCGTTCCAG 60.1 

PGP40.F PvG40 F CGGACTTGTCATGAGCTGAA 60 

PGP40.R PvG40 R GTCGTATCGGCATGGAAACT 60 

PGP41.F PvG41 F GGGAGCCACCAAAAACACTA 60 

PGP41.R PvG41 R CCAAGAAAAGCGGCAAAATA 60.2 

PGP42.F PvG42 F TCCTCCCTCTATACCGTTGG 59.0 

PGP42.R PvG42 R GGGATTGAGCATCCAAAATG 60.3 

PGP43.F PvG43 F AATCGTATGCGCCATTCAAG 61 

PGP43.R PvG43 R ATGGTAGCATGAGCGGGTAA 60.5 

PGP44.F PvG44 F CGATAGGCAATTAGCCGATATT 22 

PGP44.R PvG44 R TTTGATAGCCTCAGAATTTTTGAAT 25 

PGP45.F PvG45 F AAGTTGGCTTGAACGGGATT 60.9 

PGP45.R PvG45 R GGTTCCACAGCTTGATTCGT 60.1 

PGP46.F PvG46 F AACCTCCAAGACCCCAGTTC 603 

PGP46.R PvG46 R ACAATGTCCAGCAAGCTTCA 59.4 

PGP47.F PvG47 F CCCCTCACTTGTAACCCAAC 59.3 

PGP47.R PvG47 R AAAAACGCTGAAATGGCTTC 59.3 

PGP48.F PvG48 F AAGACAAGTGTTTTATCTGGATCAT 57.4 

PGP48.R PvG48 R TGGTATAGCTCGACACAGCA 58 

PGP49.F PvG49 F GGATATAGAAGGCGGGGAAA 60.2 
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PGP49.R PvG49 R AGGCATTGCGTAATCCGTA 59.2 

PGP50.F PvG50 F GGATTAGGGGTTTTCGGGTA 60 

PGP50.R PvG50 R CGGGAGTACTTGCAACAAAAA  60.2 

PGP51.F PvG51 F ACGCGAACAAGAGGAGTCAT 59.9 

PGP51.R PvG51 R TGTATCGGTGTTTCCTGTGC 59.6 
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Appendix B 

 

Sequence of the assembled Primula vulgaris contig. Sequence was constructed using 

genomic data from a Pin individual between the markers SLL1 and PvGLO 

 

Sequence Length: 510,427 bp. 

 

TTTTTAAATAGTTTTGTTTTCATGATCCAATCCAAAACTATATCATGCGACGGATACCAGTTAGTATA

GTATACTATACTTACCCCGCACTCATAATCTATTTTGTACAGGGGATGATATATTAATATGTTTAATT

ACTTGTTAATATTTTCATTCGAAGTACCAAAGGGGTTTCTATTGTTACCTAATTGCTACCTTTTTCAT

GATTTCCATCAGCAAGTTGTACTATAATAGTCGTTCTCTTGAAATTTTGAAGTGTAGTCTTCAACTTG

CTATAATGAAAACAAGAGGATTTCCATCTATTACATAAACAGTATTTGGTAAATTGTTTTATTATAAT

AATACTATTAATCGTGTTGCTAATGCCAGTATGTAAACTTATTGATTTGAAATAATGAAGATTAATAT

GTAATTATAAAATAAGGGGTTTCAAAAGGATTTGAGCAGAAAAAACTTGATGATGTGCATGCATGCAC

AAGTGCCTCAACGCATTCTCAATATGAAATTTAGTTTGTTTGTTTTTTTTTTCGTTGAAGGAATCTCA

CTAAAGTTCAAGGAGTTTTACCAGAAATAGTTAATTGCATACATCAATTTTGGTAGAATAATTTAGAA

TAACATGATTCTTAAATTTGTAAGCTGTGTGTGTTAATATTAATTATGAAAAGTTTGTATAAGCACGT

ACGTGTGATTTAAAGAAGCATGATATATGTCTTGTATTTGCTAGTTTGCTTTTAGCCTTTTAGGACGT

AAATTTAGTTTTAGTTTCTGGTATATGTGTTTAGAAATAAAGATCAGTAATCGAAATAGATCAGGAAC

GGTATTATGGAAAGGACACAAACAAACTCAGCATTGTGGATACAATTAAGTAGTTATACCAAAGTAAC

TACATACCCAATATTTCATAGAATACTAAATCAAAATAGGGGTGCTATGGTGACGTGTATCATAGTCA

ATTTCGGCCTTCCAAGGGACTACACCCATACAACCATACATTAACTTTTTTTTTTCCCAAAATAATTA

TTTGGTCGTCCAAGAAAGTCCTTCAATCCAAATTATAGCCACACACTTAATATATTTTATTATGTAAT

ATTGTAAGACCCACTGAATATGTAGTTATAATTAAGAAGCATTGGAGTACTGATCAATCATTAACCCT

ACAAGGTTGTTTTGCTTCTTATCACGACTTTAATGAGTCAAGTCAACAAAAAAGTCTCATATCTATTT

GGGAGAAGTTTCATTGAAATTGCTATGTGAAAAAAGTTCAGAGACGAGTTAATACATCCAGGGACACC

CGGGAAGTGAGCCAAGTAGGCGTCGGTATCTCTGAATAGGAGCAAAAGCAAAGAAAAAACCAAAAAAA

TAACGAATTCGGCTTCTCCTCCCCATACAATGTAAGAAAACACTAATTTATTTAATAGTCTATTTTGC

GTAATTTAAAATACAATGTTTTATTTTATTATAAGATATTGTAATTTTTCTTGGATTTTTTTTAGCGT

GGTATAATTTTTTTCTGACAGTTTAAGAAAAACGTTTAAGAAATTGTACGACTTATGTCTAATAAAAA

GACGTTGGACTCGCCCTCAATACCTCAATACGCTACAACAAACTTAAGAATTAGAGACAATTTTTTAT

AAAGACAATCAAATTTTGTCTCTAAATAGAAACTTTTCGGGACAAAAATAATCTTTTAGACACAAAAA

TAAATTTTTTATCCCTAAATTTAACTTTAGGCACATAATTTGAAATTTTTGTCTCCAAACACAATCTC

ATACGGAGATAAGGAGACAATTTAATTTCGTCTCAAAAATTATTTGAAGACACATTTTAATTGTCTCC

TTATGTTCGTATTTGATTATCTTTGCAGTCAATTTTTTTTTTCAAATTATGTGTCTAAAATTTAGATT

TGGAAACACAAAATTTATTTTTTATCTAAAATATTGTTTTTGTCTCGAACAATAACTATTTTGAAACA

AAATTTGATTAGATTTTAAAATATTGTGCCGTGAAGTTTGTTACCGTGATAGTTAAATGTGGGAATAT

TCAAGAAACTAGGCTGGCAAACGAGTAAAAAAAATGATTGAATTTGAAATAGAGTTATGAGTTTTGAT

TTTGAAGAAACCACGTACAATATTCATGCTGTGAAGTCAAGTAGAATTGTTTTGTTTACTTAGAATAG

CTAGTGTCCGTTCACGTGGTGTTTTTTTAACTTTTGATGTCGTACTGAGTTAATAGTATATATGTATG

GACGCAATTTTTAATTTAATGTTTTGACCGTATCATAGCAAGTTATCCCCTTTTTATGCCTGAATGAG

TTGGATCTTAATTCAAAAAAATTCATGCTGTGAAGTTCGTATTATGTTAAATTTGTACTAAAATGTTA

TAGAATTAAATTTATCTAATTAATTTGATTGTCAATTGAAAGGGAATTTCAATTCTTAACTTATGCTA

GTTGTTGGCTGTTGGCCGTGGGAAATATTAATGTAAAACAGTGCTATCAATTAAGTCTACTGTAAAGT

AGGAGAAATCTTAGAAAAATGATATGCAGTGTCACCATGTCCAAATAAATGATTACATGCAATTATCA

CAAATATGACTAGAACGCCATATACATTTACTGAGAGATACCATACTGTTGAACATCTCCACCAAAAT
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TAATAGCTATATTCCAAAATTCTCAACAAATAGTAGAAACTTTAAAGGGCATAATTTTAATCCAAATA

AGCTTATGAAATAAAAAGATCAACTTATGTTGTCCTAGAAAATAATATCATAAAAGATCAACACTAGA

ATGTGGCCAAAACCTGATGTATTCTCATTTTACGAAGCTAATGTTATGATTATATATGTACTTACTTA

AAAACAGAAACTCCACCCATAGAGATTAAATCATCACTCCAAGAAATGCCTTAAAAACTTGTTTAAGT

AGAATGTGAGGATTGACAACAATAAATTCTTTAGTGTGTGCTAGTTGCTCTCCAATTCTCATACAAGA

AACTACAGTAATTGCTCATCCTTTAATGACCTAATTCGTACTGTTATTAACAAAAGAAGGCATAGAAT

AAGTACATGACTAGTCATAACGACTCGGTGTTATAATAATCAAATAAATTGAATTTGTTAGAGAGACA

CATACTCTTATTTTAAAAAATATCAGAGAGAATACTCCAAATGTGTAGTAATTGACTCTCCAAGGTGA

GTTATATAATACTAATGTGCATTATAGATCAATATCATCGACCATATTTACAAGTGGGCATTGCCATA

ATTGAACGAAAATCTAATGTATAAATATCTTTTGTCAAAAACAAATTATGTTAACAGATAATACTTTG

ATAATGGGATTTGTAGTAAACAAAATCATACAACTCTGCAAAATATGGATTATTCGAGTTACTTTTAA

AACATAGGATGCAAGGGGATTGAATTTGTTAAAAATGAAAAGAATCTAATTAACTAGTTTCCGAGCTC

CGATAACCGAGTCCCGTCCTGATAACTGGACCCGTCCCAGCGCGCATGTGTGGCCTTACTACCCAATA

GTGTGCTTGATCAACTAAACAAATAAGAGTGGTAATTGTATATAGGAAAATTTTAATGGTCTTAATAT

TAGAAAACACAATTATGTGTTTATTGTTTAAAATTTAGTACACATGAATTTTGCCTAAACTAAAATGC

CCTTCCTTAAATCTCTCCCCTTAAATCTCCACTATCAAATACTTTACTCTCACAACACTTTTAGCTTT

AAAAATTACCCCTTTAAATTATTTATATTAAAAATCACAAATCATAATGAAATTTTGAAAACAAATGA

AGCATCATATAGCAACGAAATAAATAAATAAATAAATAACTAGGTAGATAGATAGAATCTTAGAGCAA

CAGATGACAATATATCTAATAAAAAACACAAATCATAGTAAAAACAAAGTAGATAGCAACAAAGAGCA

CCAAATAAAAATAATCGAAACAAAACTCAAAAACAAAAATTGAGAAAGATATGTAGCATCAAACGAGA

AATACAGTAAGAATAAAAATATAAAATCATAGAGCATCCGAGAGTATCAAACGACACGCTAAAAGTAC

AACCTTCATAGCATCAAAAATAGAAAAAAAAACATAAGACTAAAATAAATAGCACCAAAAAAAAAGTT

TAGAAAAAAAATACCAATTGAAAATTTAATAATTAAACAAACGGTTAAAAAAACATAGAACATAAAAG

GAGAAAAAGGAATCTCAATATATGATAATTACCATGTCTGGTCCATAATTAATAAAAAGTAATGAACA

ATATATTTAAATTTGCACAAAGATACTACTAATTCCCCTGATTATGAGCATAAAAGATATGTTTTTGA

GGGTGAATACCCCTAAGCACGGATACAAAGAAAAAAATACTCTCTAAACAAAAGAGAGAAACAAGTTT

TAAGGGGCATAGTCCCCTGGGACAGAGAAAAAGGCTCCTTCGAGGTGGAAATACCACTCAGAGTGAGT

ACACCATGATATTAAAAGAGTCTATTTGCATGGGCAATAAGATATGTTTCCTTATAAGTATAAGGAAA

CATGTCGCTCTGATTAAGAGTGATGTTTTCTATTCGTTAATTATGAACAGGAAATGAAATGAAATCTT

GTATATCAATGGAAATATGACAATATTGACCAAGATCTATCCTAATTCTGCCTATATAAAGGAAGTAA

GACTTCTAAATGAGCTATGCTCAATTACACATCGATACATGCACTCATACGTAAAAACCCTAAAAGAT

CCACACTTCTTACAACTCCTCTCGACGAAAAAGTATGAACGGTAGTAACTCTGCCAAGATACACTTGA

TCTTTGCTATTAATTGTCCAGGCGTCGTACGTGTCAAGAGCGGAAGCTCTTTGTCATTTAAAGAAGAT

CCCACTGTTGTGACTAGTGATCTAGTTTGGTGTGGAAAATATAGTAAAACTTTTATAAATTAATAATG

TTGGTAGCATGAATATTTATTAATTTAGAAAGATATTAATTAATCGATCAATTAATAATTATTAATTT

AAAGAGGTTTTTATTATTCAATAAATATACTTGTTCATAACATAAATTAACTTATTATAATTATTAAT

AATATTCGCTAAAATTATTAGTAAAGTCAAATACACTAATTCATCTAACCGTATATAAATTTTGTTAC

ATATTAAACCGTTTAGCAAACTAAAAATAGACATTGAATATCATTGAATAAAGCAGTACAACTCATTA

TTTAATCACATATAGAGCTTTTTATCAATACCATATATTTTTAAGGCAATAAGAAAAGTTAGAGATAA

ACTCCAAGTATATTTAAATTTTAAGAAAAGACAAACGAATATAGAGTTATATTTCACTAAATCGTTCT

ACTAATATTAGTCATTAAAAATAATTATTAATTTATGTTTTCGTTGGAACCAAATACTTATATAAGCA

TTTTTCAAAAATTTATTATTTTATTAATTTATCGAAATTGATGAATTTTTACGGTAGTTCGAGTCGGG

ACCGAAAAAAATATTAATTTAAAAAGTTTATTAATTTAGTGAGTAATAATTTATAGAGGTTCTGTATT

AATGTAGATTTAAGTCTCATCAATTGGATTTATAATAGAACATGATGACTGTTTACAATAGTTCGCTA

CAGAAATAATTGTTGGGGGATTTATAAAACTGTTAAATAATGATACAGTCCATTCTTTGGCTACCACA

TGTTATGTCTCCGTTACAAAAAAAATACTCAAATAGCGACGGGATTAGTGACGGTATTTTTTTTTTAC

GAGCTTATTAGCGACGGTTTTTGTGACGGTTTTGTGACAGTTTAGTCAATTTGCGACAGATTTGTGAC

AACTTTTTAAATTGGTGACAGGCTTGTGACATTTTTTAACTCTCATTAAATCAAACATTATTTTGTAG

TGCTCGTTAACTATAAATGCTTCCCATGTTGCTGCAAGTGCCTTAAAAAACGTTGCCAAGTCAGTCAG

TCAGTCCACAAAAGAGCAAACCATCAATGTAACTGTTCCGTCAAATCGCAAGCTGAACTTATCACTAT

AAAATAATTTTTGATTTAATAAGAGTCAAAAGCTGTCACAAGCCTGTTGCTAATTTAAAAAGTTGTCA

CAAATCTGTCGCAAATTGACTAAACTGTCACAAAACCGTCACAAAAACCGTCGCTAATAAACTCGTAA

CAAAAAATATCATCACTAATCCCGTCGATATTTGAGTATTTTTTTGTAGTGTATACTTGTTTTCGCTA
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GTAAATTTTGCCTGTTTTCCATATCCAACTTCATTCAACAATTTATCGAAACATGCAGCCACGTTATT

GACCAATCACTAGCCAAAGCCTGCTTCTGGACACGACTCGTTTTCAACATTTACTTGGCCAAATTCTG

TCGACGTTTTTGACCAATACTAGCCAAAATCCAACTACGAATTAAGGTTCTAACAGTAATCAATTTAA

CGATCTCATTATCCTTAAGGGCAACCCAACCGGTTATAGCATGTCCTACTATATATATTGTATCTTGA

ACTTTGCTTAATTACCGGTTTCAAACTAACCCGAATAGTTACTATGGAGGCGTTTTTCCATAGACTAA

ACATTCTTCAGTTTCAATAATAGATGGTAGGAGTTTATGTAGCTTCATAAAAATGCAGTACTACTGCA

TTGTTAGCTACTCCATCCGTTCCCAATTAATTGTCCATTACGAAACTACGTACAATTTTAACCGGCCA

ATAGCTTATGTCAAAATTGTCGGAATAAAAAATTTCAAAATTTAATCATATGGTTAAACATTAAATTA

TATGATTTAGTTTTAAAAATTTTCATTTCGACAATTTTGATACATGTTATAAGCCGATCAAAATTACA

CGTAATTTCGTAAAGTACAATTAATCGGGAACGGAGAGAGTATTAATTAAGTAGATGTATACAATAAT

TGTTTACTTGTTAAATTAATTACAGCTTTATAAAGTTGAAGTTTATGGATAACCAACTATCATTAATT

GTCTTTATACAGCGAAACAGGTGAATTAATATGACATGAATTAGGGGCTGCAAATGAGTTGAGCCGAT

CTTATCTGTGCTCAAGCATGACTTGTTTACTAAACAAACCTTAAAATACTATTCAAACTCGGCTCGTT

TAGAGACGAGTTGTTCGTGAGTCTTTTCTCAACATGGCAAATTTAATATCGTTTTACTTAAAAAAATA

TTTTTTACTTAGCTAAAATAAATGTTAAAATAAGAAATAATAAATAATAAATTTAGTTTATGATTTTA

GTTTTAATTAGACTTAGTTTTAAAAAATAAACTTACTACATAAATTGAAGAGTATATATTGATCGACC

ATCAACATTATATTAGATAAAGTTTACATGTATAAGAAGTAAAATATGTGAAAATTTTATATTAAAAA

TGATTAACCGAGTTTTCAAACGAGCCGAACATGTTCACGAGCCTTATTAGTATGTTTAACCTCGGCTC

ATTAGTAATAAACGAACATGAACCGAGTTTTTAACGAGGTAAAAACAGACACGTTCATTAACGACTCG

GTTTAATGGCAGGCTAGTCAAAATATATAGACGAGCGAGTAGGACTTTTGCTTTCCTTAACTATTTTT

TATATCTTAGTGCCTATATTTTTGACCCAAATTATTTACAATTGTCACCAATATTTAAGAATCTATAT

TTTAAAACTAAAAAGTACAAAAAAAATTCCTTCTTCTGTGTACCAAGTCTAACTTTGTAAATCTAAAT

TATTTGACTTGAATTTGTCATCGATCAATTATTTGTAATTGTTTCCTTCTTTGATGTAACATTTTTTT

TCGTACTCTACTGTTTAAGTCGATGGCTTATAATGGTAGGTTTGTGTTTGCATATGAACACGTTTCAA

CGTGTATATTAAACAAAACAATTGCACCTTAATACGTGTTTCATTATGCCAACGTAGTCCGAATTTAC

TTGTAGCAGAAATTGTAGACAATATGTTTGATCAAATACTTATTTAAATAGTTTATTCTCAATTAAAA

TATATTTTTTTAATTAAAACAAACTTTATTAATATAAAATGTCACGTAACCCAGTTTTACATCAACAA

ATTAAAACAAATTACAAGCTAAGACATCCAATCGTAACAACTACTCTATCCGTCCCGAAATATTGTGG

CTCTATGTATATACGTGCAAATTTGACCGACAAATATCTCGTGTTTAAATTGTTGAAATATAAATTTT

TAAAATGTGTTCATATAGTTTAACATTTAAACTATATGATTAACTTTTGAAAAAAATCGATTTCGACA

ATTTAGATAAAGCTCCAATATATTGGGACGGAGAGAGTATTTTACAAAACCGACATAACGATTAATAT

AAAACAATACACGACTAACCAAACATAAGATACAAACATACAGCACGGGAAACTATTATCATTGATAC

TGAGATCTTTTAGTACGCGGGATTTTTTTCAAATACTTTACTTTCGGTGTCACCGATTCCCTTGATGT

TTCCTTAATAATCTCAGCTTTCATAAATCCAAATATCGCATAAAACTATCTGAAACTCAAAGTACACA

AGGTTAGTATTAAAAAACACATTTTGCATCCGGATTCGTCACGTGCAAAAGGGAAATAAAATCAAACC

AAAAAAATATGTAAAAAGCTGCAAGTAAGACCGTCCAAATTTAAACAAAACTTTATACAATTAGTCAA

AATAAATCAGCATTTTATAAGTCGAAAACTAGTTTTACATGACAACTACATTATATAATTAGCATAAT

CAGTAGTAGGAGATTCAGAAATAGCATAGTATATTCCACATGTACACATGTACTTATCTGACATTTTC

CCAAACTCTTACCTCCTAATATTCCACTGCATATGACGCTCTTTTTTTACAAGAAAAAATTATACAGT

ATATTTTTGGTCCAAGTAAACCTTTTTTCTTAGAGACTTTGGCTTCCTTTGACCCTGTGCTCACAATT

TTAAATCTGTATACACGTGTATCTCCCTCTCTCTTGTTGACCTTATTTTCTACGATTTATAGTAAAAA

AAATTGTACAAATATATATATGTATATGTATATGTATATATATATGTATATGTATACGAGTATTATAG

TAAGGAGCGCTACTTATGCAGGAGGAGGAGCTAACATGCCCACCCCCACAGTTTTTAATAATTTGAGT

TTTTGTATAGTGTTTTTCGGAATAATTTGTAAATAGGTTATTTTAACAGCCTCTTAAATTTTATTTCC

GGTAATTTTTTGCAAAATTATATATTGTTTCTATAATTATATACCACAATATTTTTTGTAGTGATAAC

TACATAAAGATTAATAATTCTAAATGCTAAAAGGCAAAGAAAAAAATGACCAAAAATCTAAAAAATGA

GAAGAAAATACATGTAAAAATGGTTGTAGTGACCTTACTAACAATAGCAATAACTATGAATTTTTATT

TACTAACAATAGCAATAGCAATATTTTTTTTTTTTTGACAACCCCAAAATGAATTGTCTGACTCCGTC

CGTGATTATACTTNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNAAAT

TGGTATTCAAGTTTTGATACAAACACATAACGGTTTCCAATTGCCAACCGGGTTATTAATTGCAGACA

TAGCTAGTAGCTATTGTTTTAATATATAGTATTTAACGTGATATTGATATTTCTGAATCCATTTGAAA
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CTGTTATGGTATTTAAGAGTGAAAAAAAAATCACACAGTGGCCCTTTAATTATGGACACAGATCATGA

TAAACTATAAAAAGATTATAGAAAACACCTCTAATAAGTTCTAACCAAGGAAGAAATAGCTCCCATGG

GACGAAGCCAGGATGTGTAAATGGGGGGTGTCAAAATATATGTACAAGTAACATATTTTTATGGGGGG

TGCCAAATCTACACCTAAAAAGAAATTGTACTAAAAAAAAATTGCGTCACTTGGGATTTCTAAAATTA

TGAAGGGTGCCGTGGCACCCGATCGTCCCCAATTAGCTTCCCCCTGGATGTCCATATCTCCCATTCGG

GCAACTTAGTTCAGAAATTGCAGTACAGCCAAGAAATGAACTAGGTGCATGTAGGCTAGAAGGGACTA

CATGCATAATCCATATTGATAAATATAATTTTATTTTTATCATGTAGGTGGAACTTTTTTTTTTATCA

GTTTTAACCTTTCAACACCCTCATAATTAGGAGGATAAAAAGTAGTTCCGCCAATTGCAAGGAACCAA

AAATGCGCAAATAGGTCTTATGGTCATTTTGGGAGTTAAAGAATCTGGAACAATTCACCCTTTACAAG

CATAAATGAAGGACTACTTCTGAACTTGGTCTAATCGTGTTAATTAAGGTAGCCCGGTTTAATGACAA

AGTTAAGTTTCAACTTTCAAGTTTCAACTCACAAACTTGGTCTGATTCGGAACTATTGAAAGGCTATT

TTTAAAAAAAACTTGAAAGTTAACTTTGTCATTGAACCTACCTTAACACGATTAGACCAAGTTAGTCA

TTCATTCATGTTTACAAAAGGTGAACTATTCCAAATTCTTTAACTCCCACATGACCATAAGAGCTATT

TGCGCATTTCATAAAATTGCATTTTTGGTTCCTTGGCGGAACTTTTTTTCCTCCTATTTATAAGGGTG

TTGAAGGGCTAAAATCGTTTTAAAAAAACTTTTGAAAGGCTATATGGACACAAATCATGATAAACTAT

AAAAAGATTATAGAAAACACCTCTTACATATAGTCAAGGCAGAAATAGCTCCCATGGATGTCCAGATC

TACCATTAGCGCAACTTGATTCAGAAATTGCACTATAGCCGAGAAATGAACTAGGTTTAGGTTACAAG

GGACTAAAGCATCTATATTGAGAGAAAAAAACTTTTGTTTTTACCTACCACGTATGTGGAACTTTTAT

TTTTACCATGCATGTGGAACTTTTATTTTTATTTATTGATTTTAGTCTTTCAACACCCTCACAATAAG

GAGAGATAAACAATTAGTTCCACCAAGACACCAAAAATGCAATTTTATGAAATACGCAAATAGGCCTT

ATGGTCATTTTGGGAGTTAAAGAATCTGGAACAATCCACCCTTTGCAAGCATAAATGAAGAACTACTT

CTGAACTTGGTCTAATCGTATTAAGGTAGCCAGGTTCAATGACAAAGTTAAGTTTCAACTCACAAACT

TGGTCCGATTCGGAACTATTGAAGTTTCAACTCACAAACTTGGTCCGATTCGGAACTATTGAAAGGCT

ATTTTTAAAAAAACTTGAAACTTAACTTTGTCATGGAAACTACCATAACACAATTAGACCAAGTTAGT

CCTTCATTTATGTTTGCAAATGGTGAACTGTTCCAAATTCTTTAACTCCCAAATGACCATAAGGCCTA

TTTGCGCATTTCATAAAATTGCATTTTTGGTTCCTTGGCGGAACAAAAAAAAACTTTTGAAAGGCTAT

ATTATATGGACACAAATCATGATAAAACTATAAAAATATTATAGAAAACACCTCTCGTATATAGTCAA

GGCAGAAATAGCTCCCATGGATGTCCAGATCTACCATTAGCGCAACTTGATTCATAAATTGCACTATA

GCCAAGAAATGAACTAGGTGTAGGCTACAAGTGACTAAAACATCTAATATTGAGAAAAAAACTTTTAT

TTTTACCATATATGTGGAACTTTTATTTTTACCATGCATGTGAAACTTTTATTTTTATTTATCGATTT

TAGTCTTTTAACACCCTCATAATTAGGAGAGAGAAAAAATTAGTTCCACCAAGGAACCAAAAGTGCAA

TTTTATGAAATGCGCAAATAGGCCTTATATATGGTCATTTGGGAGTTGAAGAATCTGGAACAGTTCAC

CCAAGGCAAACATAAATGATGGACTACTTATGAACTTGTTCTAATCGTGTTAAGGTAGCCAGGTTCAA

TGACAAAGTTAAGTTTGAACTTTCAACTCACAAACTTGGTCCGAAAATATATCACAACTTAAGTAGAC

TAAAAGGCTGATATGCAGAGGCAAATCCAGTTAAAAGTGAGGAAGGGCGGTTGCCTTCCTTTATTTTT

ATTTTTTTGAATGAAGTTATAAAACGACTATTGAGCCTATTTAAAAGGACTATACACGTCTCATATTA

CAAAGTCAGATTATTTGAAAACCAACATTACAAACCAATGAGGAATATCGCCCACATTCTAGTAGATT

GACAAGAACAAAAGAGAATCAATTAATCATCAAATTTTGTTGAAGAAGAAGTTTTTGTGAGGAAGAAA

TGTATATGAAATTCCATGTCTTGGGGATTTGTAAACGTCATCCTCATGATGACAGTACATGGAAGAAT

TCATAATATAGTAGACTAACAAAAGGAAATTGAAATTGTGATATAAACTTATAGAGATTGATGCGCAA

ACTAACAAAATCTCGTCAGGGTAATTATTTATCTACCATGCAAGATTTATATCGAACGAAGAAGATGC

CATTGCAACCAATCTTATGATTTTCGTTAAGGTAATAAAGTGGCAGATAGTGTGTGGAACTCAAAAAT

ACAGTGTATCACCTGTGTGCATGCATAAAATCTTCATAAATCTTTTATTTGATAGATATATAGAAGAT

ATAAAAACGGCTGGTGCCAAGTAGTGGCATTTAGCTAAAATCTGGGATTTAATATATACCCTGTTTTT

TCATAGGTATCTTTTATTAAGTTATAAACTATGTGGATTGAGTTTTAAAAAAAATTAAAAAATTATGC

GAATTAGAAACAAATATTCTATTCTTCAAGTTACAACGATACGTGATGTATATACACAAGTTTTACAA

AGTGTTATGGGAAAATGGCCCCAAACATAAAAGTAGTTGACTTTCATTTACACAAATTTATTTCGGTC

TAGGCCTCGTTGCAATAACTAGAGCTGTAAATGAAACGAAACGAACCGAACAACTCTCTGTTCATCTA

AGTTCATCAACTAAAATTCTTGTTCATATTCAGTTCATGTTCATTTAAATACGAACGAACATTTGACG

AACATGAACCGAACATTTGACGAGCCGAACACGAGTTGTTCGTGAACATCTAATTTCTTTCAAAACAT

TCAATAATTGGAAAAAAAAAACTTTCTTTTTAAAATATTTTTTAATTTTATCAGATATTACTATATTG

TTAACTAGGATGAACTAGTTCATATATAACTTTAAGTTTATATATTGTATAAATTCGGTTCTACATAC

GTATGATTACTTTAACGAGTTGAACACTTAACGATAAAATTGGTGACTGTATTTATAGTATGATGATA
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TAAATTACCATAATAAATTTAAAATAATACAAACATATCATTTATATTATTATAGCATAAATAAGTTT

ATTAATTGTGTAGTGATATTAGTTTTTGTTACATCATTAATAGATTTATTTTTTTATTTTATCAAACT

TTATATATAGTTACACGAACACGAGTTTAGACGAACCGAACAGAGGCATGTTCATATTCAGTTCACTT

AATAGACGAACATTGTATCCTTATTCATTATCGTGTTCATTTATAAATGAACGAACATGAACCGAACA

TTAGCCGAGCCGAACACGAACGATTACACGAACAACTCATCTCATTTACAGCCGTAGCAATAACATGT

GCCAGCAATATGATCATATTCGGTATGCTAATCACATAGTTGTATTTAAACCGCATTTATCGTAAAAC

CCATTTCCATTTCAGGAATCTTGTTTCCCCTTTTCCGCTTATGTTTCTTGTGATTTTATTAGTGGAGT

TCGTTTCAGGTGTCGCATGTTCACGATCACGTTTTTGTTTCTCGCATCCCTTCGTATCTTCCCACGTC

TCATACTGTTAATTATTAATAAAAACTGAACCTAAACAACAATAATCAGACTAAACAAACTAATGTAC

CAATTATAAACTTGATTTGGTCTGATTTTAACATATTGAATTTGAAACACACCGAACAAACAACCAAT

GAATGATTAATTGATTAAATGGTTTGTACTTGTAAGTTGTATAACCCAAAAATTACTCCTCACCTTGT

TTAAGAACCTCTGTTATTTACAGTAAAACTTCAATATAATCGTATCGTTGCTATTATAAGAAGTTGCT

ATTATAAGAAATTATTACTATAGAGAGGTTATTGTTAAGTGGGGGTTAGGTATAAAACTTCAATATAA

TCGCATATTTGTGTTCCCGTCGTGAAACCGTGGAGATTTGCATTAATCAAATCTTGATTTGGAGCGTT

TTTGAAAAAAAGTGTCCATTTTGGTGTTTTTCATGATGTTCATATAACATTTCCCATATATATATATA

TATATATATATTTAAATAAATTTATAAACATAATATAAGATATATGTACCACATTAACATAAACAAAA

CGTGAAATGTATAAAAAACAATTAGTTTAAAATTCTTAGAAAAGAAAACAAATACATGTATATAATAA

TGTGTAAACATACAAATGTATCCGAAAGATGATAGTATATAAACAAAATGTTTCATGCCAAAAAACTT

TTAAAATGCGTGCAAATAAACAATATTGAGTTGCAATAATGAAACCATTAATTTATTGTTACAAACAA

GTTAACATAACTATTTTAAAGCATATTAACTTTAAGCAAAAATGTTCAATAAGTCACACTTTTTAAAC

TTAATTACTAAAATGTCGCACACAATATCACTATTCCCAATTAGTCACACTTTATATAAAATATAAAT

AGCCCTCAAATCCTATTTTGTAAAACTACGCTTCATCTCTCTAACACCCGACCTGTGTAATCTCTCTC

TCTCTTTCTCATCTCCCTCTCTCTCCGAGATCCCCATCAAAGGCACTAAACCAACCCAATAGCACAGA

AATAACACCACGTGACCCCAGTGCGTCCACAACGGCGTTGAACAACGCCGAATAAGGCCGGTTCAGTT

GACGGAGTTACGCCGAATAACGTCGGTTAAGTCACCGGAGTTAAGTCGGAGAACATCGGTTCAGGTGC

AGGTGCAACCGTCAGTGCAGTCCACGGTTGGAGATTGGGAAGCAGTAGGGTTTTGATCATCATTTGAA

TATATGTAATATATTGTCAGATTAATGAATCATAACTAATAATAATTATAGTAAACCAATAGGAAAAA

AGAAGAAGCAAGGTTCCCGGTCACTATTTTAAGATTTATTTTGTTTGAATTTAATGTGGATTATGGTT

GGATATGTATATGGTTTATCCTTTTCTGTTGTAGAATGACTCACATTTGTGTGTGTTTAGTGAGATTT

TGGCTTAGTTTTTTCTTTTAAGGTGAATTAATGGTTGTGCAACATCATTCGGTTTATCCATTGTACTG

TTTTTATCAAAATCGTATGATTTTTTTACATTGCACGCCAGTTGTTCAATAAAATGATTATTAAGTAA

AACTATATGTAGTTTCATCTTCACACTTTTTATGCACTTGTATGTACTTTTTATGTACCTTTTATACA

CTCGTATGCAATTTTTATGCATCCGTATGCAAATTTTTTTACACTCATATGTACTTTTTATGTACTCG

TATGCAATTTTATTTATTTTTTATGCACTTGTGTGCACTTTTATTGATATGTTATGCACTTTTTATGC

ATGCGTATGCATTTTTATGAACTTTTATGCACTTTTTATGTAATTTTATTGATTCGTATGCACTTTCT

ATTGACATGTATGATTTTTTATTTTATTTTTATTTTATTTATTTATTTCGGTTTATTTCGATTTTTGT

TGTTGTGTTTTTATATATTTGTTGACATTTTTATGCACTCATATGCAATTTTATTGACCTTTTATGGA

TATTTTATGCACTTTTTTAACATTTTATACACAATTTATGCATTCGTATCTACTTTTATGCACCTTTA

TACATTTTTTATGCACTCATATGCAAGTTTATTGAGCCGTATCCACATTTACGCACTTTTTATTGACC

CGTATACACGTTTTATGTACCTTAATGCACTTGTTATGCACTTGTTAGCACTTTTATGCACTTTATAT

ATATCTTTATACACTTCTTATGTATATTTATGCAACTTTATACCTTTTTTATGCACATTTATACAATT

TTTGCGCACTTGTTATACACATTTATGTACATATACGCACTTTTTATTGACCTGTATCCACTTTTATG

CACTTTTCAATAACATGCATCCATTTTTATGCACCTTTTATTGACTTGTATCCACATTTATCTACATT

TTATGCATTTTTTTTTATTGACACGTATCTCCTTTTATGCACTTTGTATTGAATCGTATACAGTTTTA

TGCACTTTTTATTGACCATTATCCACATTTATGCACCTTTTATGCACTTTTTTATACACTCATATATA

CTTTTTATTCACCCGTATGCACTTTTTATGCACTCGTATGCACATTTCATACACTATTTATGCACCAT

TTATGCACTCGTATGCACTTTTTATGCTTATGCACTCGTATGCACTTTTTATGCACCCGTGTGCACAT

TTTATGCATCATTTATGCACACGTATGCACTTTTTATGCATATTTTATGCACCCGTATACACTTTTTA

TGCACCCTCTATGCACTTTATGCATATTAAACCGTATCCGCTCTTATACACTTTTTAGACCCGTATCC

ACTTTTTTTATATATTTTTTATTAACTCGTATACACTTTAATGCAACTTTTACGTACTTTTTATGCAC

TTTTATACACTTTTTATGCACATTTTATGATTTTTATGCATTTTTATGTATTTTTTATGCACTTTCTA

TTTATCTTTATGCACTTGCTATGCATATTTATGCCCTTTTTATGCACATTTATGCACATGTTATGCAT

ATTTTTGCACTTTTTATGCACATTTTTGCACTTTTTATGCACTTTCTATGTACCTTTATGCATTTGTT
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ATGAACATTTATGAAAAAACTGTTTTTTTTTTGTGAAAATGCTTTTTTTTTGTGAAAAGTCTATTTTT

TTTGTGAAAAGTCTTTTTTTTTGTGAAAAGACTGTTTTATTGTGAAAATGTTGTTTCTTTTGTGAAAA

AGTTTTTTTGTGTGTGAAAAAACTGTTTCTTTTTGTGAAAAACTGTTTATTTTTGTGAAAAACTGTTT

TTTTTCGTGAAATAAGCTATTTTTTCGTGAAAAATGCTATTTTGTTTTTAAGAAATAAGCTATTTTTT

TTGAAAAAAGTAAGTTTATTTTTATTTTTTTAGGTTTGTTAGAGAGAGAAATATAGTTTGGGAGAGAA

ATGTGTAATACATCTCTTCTAAATTAGATTTCCAAGCCTATTTATATTTTTATTAAAATATGACTAAA

TAGGAAGAGTAATCTTATGTGTGGATTTTTAGAGATTAAGTTTGAAAAGTGCGACTTATAATTACCCC

TTGTTGTAGGATATTATTGGGCCTATCTTGGACTTTCCTACCATATGTAACCCTGTCATCTATTATAT

AAAGAGGGTCAGGGGTATCTTGATGTATCTCTCTACAATCATATTAATAAATAAACACTTCGTCTGTT

GTTTCTCATACCTCTCTCTATATCTATACATATCTCTATATATATCTGATGGCTCATGATCCGGATTA

TCCTGAAAAGTCTAGTCGACTTGATAATTCCGAAGAGTGATAATCGAAAGTTCGATTTGAATTACTTG

AGTTTAGAAATTGAAATTGAACATCCTGTCGATTATGTTCAGACCCAAATGGACTCACGGAAAGTTTG

ATGATGCGACTGCAAATGATTGCACGCATTTCTTGGTCTTGCGCATCAAGATTTATATTTTTGTATGG

GGTTATGCTATTTTGCTGCATTGGTCCGTCATGAGGCCCATAGACACTCAGACACCATATGCATACCA

CATGGTCACTGGTTATGAGCCAGAAGTCTCATATTAACGCATGTTCAGAGTGCTTAATTAATATTTTG

ATTGAGCCGCTATAGCGTTCAAAATATGGACCTCTGAAGGGACATAAGTCGATTATGAATCTCATGCC

TATCATTTGATAGAGTAACATTGGCACGCGATCTCTTTACCGCATGATATGCGAAAGTGACATCGCTA

AGACTGTTCTCCCCGTCGTTAGGGGGAGANNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN

GTTTTGATGAGGCACCTGTTTTGTGGTTGATCCCTACTACTACCATTGTTGCACTCTTTTTCATTCGA

TTAGAGATTTTCCCATTGGGTTTGCTCTGGCAAGGTTTTGATGAGGCACATTGTTTTGTGGTTAGTTA

CTTACATGATATTTCGGCATATATCATTCGGCTACACAGTTTTTCCTAGGTACCGGTTTTGTCCCACA

CTGGGTTTTCCGGCCCTAAGGTTTTTATGTGTTTAGCACTGCGAATGAACTCGACTCAAATCGACAGC

ATGAAGACGAAGAAATCAAGACGTCCAAAGGGGTAGTGTTGTAGGATATTATTGGGGCTATCTTGGGC

TTTCCTAGCATATGTAACCCTACCCTCTATTATATAAATCTATCTACAATCATATTAATAAATAAACA
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ATTCGTCTGTTGTTTCTCATACAACACCCCTAAATTTAATATATTAGGATATATAATATATATTTTTA

ATATGAAATGTAAATTTATTAATACAAAATTTACAAAATAATAACGAGATCATGCGCCACAAAGCTTC

TTCCCAAATCAGGTCTCTCTTTCTCTCTCTCTCTCTCTCTTTCTCTTTCTCTTTCTCTTTCTAAGATG

CACGTCATACATAATTTTACCACATGCTTTTACTTACATCTTCTAATTGTCTTTAGTCACATGCTCTT

ACATTTTTGTTGGGGAAAAATATAGTAACATAGGGAGTATTAACTACTATTAAGTAGTAGGCCTATTA

GTTTGGGACAAATTTTATCTATGATAAAACTAAAAGATCAACCTTCAACTGTTACTTATATAAATATA

AGGAATAAAATTCAGCTTTCCAGCCGACAAGGCGACAACTCTGTATCGGTAACAGGGGAGTGACTATA

AGTAGGCCAAAAAAGCTAGGCGGTTTTAGATAGATCTGTTTTTTATGATGCATTTTACCATAAATACG

GTGATTGACGGAACCACTGAATTCAGATGGGAGGGGGGAATATTATATATGATCTTTTTATACTCTAT

ATAAGTTTTTTTTTCATAATATAGTAGGGGGTTCCAACGCCAATTTTTGAAGATTTTGACCAAACGCA

TAAAAAAAAATTACTTTTTCGTCAAATTATATCAAATCGGACTGTCTCCACCTAGTTACTTCCTTTGC

GTCTGCATAATAATAAGAAAAAAAGTATTCACACGAAAGTTCAGCTGCTTCTATAAATGTATTTGGTT

ACATTACGACAAGTAATGATATGCAATCCTTAGTACACTTCTCGTGAGAGTTTTGAGAGGAGCGAGAA

CAAAATACATAATAGGGCATAACAATATAAGATTGAGTTTTTGTCTTCACTCATCTCGCCAGGAATTA

GCGAGAAGTGTGAGCGATGTGTGCACATAATTACTTCTTCTGCCACTAAGCGGTGGGTTGGCGGGTGG

GAGAAAAGTTATGGGAGGGTGTCGAGGAGGACGGGCTGGAGCTATGGGGATGGATTGTAGAGAGAGGA

CACTTTTTTTTAAATAAGTTTTTTTGTGCTTGATTGGAAAGTAAATAAGGAGCAGTGAACAGGATTTA

CTTCCTCCTTTTGGTTTTCTATATATGCTATTGTCTGCATTTGGTAATTTTGAAGATAAAAAGATAGA

AGAAAAGACTAACGTCTATGGTTTATGTGTTCCGGAGCAACTATAGAAAAGTGGTTGTGAAAGTAACT

AGAAAAAATAAGAAGGAAAGAGAAATGTTGGGTGAAGGATCTTTAGTTGTCTAGAGAAGTTAGATTTA

CTTGTGGGGCTGTCTATAATGTACCTGTAGTTGTGAGAAAAATTTAGTTACCAATGCAGGTTTTAGAG

AGAGCTTGTTTGGATGTGTCATTTACGCAAATTAACTTTCTTTTCTGGGGATGGGAACTACTCAGGTT

TAAGATTCCTAGCCTTTTCAGTCTAGAATACCGAACTAGCGGCGCCAAGGACAGGAAAGACTGAGCCA

GAGTAGCTGGAAAGGAGTCTTTCTTGGGCTTTGGGGGTTACCTTTAATGACTATCTCGGAAACGAGGG

ATTATGTTAGAGTTTATTTCATCTAAAGAAATTAAAGTTCCGGTTTAAGTTGTCCATGCAAATGTAGT

ACAACTTATAAGTGGGAAGCTGAAACTTAGTAGTTGCTACCAAATATGTATATGATTTAGTTTCTATA

ATATTTGCTCCTTCATTATTTGTTTGGGATTATTACCCATTTATTTAAGTAGGTACAAAGTAGGATTA

ATGCCATTTCTAGGCTCATAATCTTCCAGTCTGTTTAATGGGGGAGGTAGCAGTCGATTCTCGATAGC

TATCTGATATATCTGTCAATATGAAATGTGATTTTCGAGGGGAAGTTCTGTCTATAATTCTGACGAAT

TTTATTAGAATTGCATAGTTGGATTTGTTGTATCGGATATTTCTAAATAAAATACGAGGATTAGGGTG

GATACTTCATGATAGTGTTAGAAAAAAACTTATTCAACAATTGGCAATTCTATAGAAAAGTGGAAATT

AGTCTTGAGTTGGTTTGTAATAGATATATGAGGATTCAGGAATCTATCTACTGTGATAGTAACCAAAA

AAATGATAGAATTGTCAGGCATGTAGGTACACTTTGCGTATGCGGGTTTTTAGCTTTGTTCTTTAAGG

TATAGTAGGAGACAGTAAAAGCACATTGCATGTCTTCTTCTCTTACTATTTCAAAACTGACCTCTGAA

TTCTCAATCAATAACGTGAGTGATATTTTCATACAATGGTCATAGAAATTTGGCTTACAGTGGGGAAA

AAAAAAGACCTTGAAGTTTTGTAGAAGAATACAATAGCTTATGTTCGGGAAATGATTGCGTTTACTGT

AAAAGAGCTGACATTCCATCGCAGAATATGACAAACCTAAAGGCCTAGGTATGCTCAGTTCCAACCTT

TAAACCTTTTCTGGAAGAGCTGGATTACGATTTGAGCAACGAAATAACACGGTAAGGTCAGTTAGCAC

ATAATAACTTTTAGGCCATATGTGAATAGTTATGGTTTTCTATTGTCCAACCAAATATGTGATGGTTT

GTGTAGGATCGTGATTATCGCCTTTCTCTTTTTTCAACCTTTTGTGAAAGAATGAATCCCCATTTTTA

AGATGGAGGAGTGTGTGAGTGTATCTTCTACGGTAACTCTTGGTACAAAAAAAAAATGCCCAAAGAAA

ATTGGGCCTCCCATAATTTGTTTATTGATACTATTATCCTCTTATCAGTTTCTGGGACTCAGAGTCTT

AGTAGGAATCTGGATTGTTTGTGTTGGTGAGGTGGTTATGTGAGACATTTCCATTGGCTTCATGAATT

GCAACTTGCAAGCTTATAGCCTTGATATTTTGGTCGAGTGTTGGATGACAGATGACTCATACATGTTG

AGGCCTAAGTTAACTTGCTAATACTTTGCCTATAGACTGTATACCATTTGGTTGCCTATTTTGAGACA

TTGTGTACTATACGTTATAAGAGCTGCTAATAAGCTTCTGATTGGACAGAGAGATTTTTATATTATCA

GTAATACCCTTTCAGCTAACTGGATATATGGTTGTTTCAGAATTAACTAAGAAAGCGTGATCCAACCT

AGTGACCTACTAATTTGTATCAATAACACCATGATTGCCTATATAATGTGCCTTGCCAAAGACTTTAG

GCCATGTTGACTACACATAATTGCAGTGAAAAACTGAATGCAGTACAATATGGAATCGGATGGAAGTT

GGAACGGATGGCTCTATACCTGTTTATTCGTTATTTGTCATTAACAATTGCTGAGTATCAAATTGTAA

TCCCCATTAAAATTTGTTGTCATTTTATCTAAGGTCTTTATCAATTTCCCCATTAGGGTTTAGGGGAA

TGATTTCGAACCGGAATATTCCAAATTATATTTGCCACTTCCATGCTTTGCTTACTCTAGTATTTGTG

TAGTCATTCTAGAATGAAATCGGATGTGGTTGTGATCACTTCCTTATGCATCTCATTATCTAAGTAAA
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GCTTACACTCACGCAAAGATTTACAAAGAAATCTGACCCATGGATGTGGGAGCATTTGCGCCACAATC

CTGTACTTACTTATTTTTGAAGGAAAAAAAATACATGATAGCTCTTCATATGCATCCAACTGTAAGGG

TTTTGGGTAGAAAATTAATATTTTCTCCGGTTTTATTTTTCTTGCAGCCAGTCGAGGGTTCTATGCAA

CAGGAGTGAAGAGGATGAGTGAAGGGGACCTGCACGAACATATGTATAACTTGAACAGGATGAGATTT

CGGAAGCTAACAATGATCCTAGGTGTCTTCACTGTGTTCAGCATTTGTGTTTCTGTACCCGTGGTCAT

ATTCCAGCAAAAGAAAACTGCTTCGGTTAAGTTTCTTTTCCTCTTGCTACTCCTTTTTTTTTGTTTAC

ATTAATAGATCTAGAACACTTTGGTTAAGTTCATATTCTTTTTGGCTCTAAGTTTGCACAAATGAAAA

GCCAAAAAAGCTCTAGAAAAACTCCTAAAGAAAACTTAAAGAATACGTGTTTCACCTTTTGTTTATTT

AAAACTTTAATTAGGGTTGTTATTTGCATTGAGCTTTTTCAAGTTTTTTCTGTGTTGATTTTTTTAAT

TGATATATTAATTCTATTATTGTGAGATTCTTAAAATAGGTATATGGGTTCGAGGTACTTTTGTAGAA

TTTATGTTTCATGACTGATCTCTTGCAGAATTCTTTTGTGTTTGTGTGCAGATAATTTTACTTCGATA

GTACTTTTACTAATTTGAACACATAAAGGTTTAAGAGTCAAAAAATATACTATGGAGATTTTTTTTGC

TATGATTGCTTAAAATTTAAAATCCAATAAGTCACCTTTCAAGAGTGAATATTTCTTTATGGTTCAAC

TCAGAATATGTTGGTTAAATGGAGTTCACCATTTAGAACTGTGGAGACCATTTGTGTATTTTGTTATT

GGAATCATGGAAATATGTTACACAGAACTTTGAACACAACTGTTAAAAACTGCTTACCAAGGTTTCAG

ATAAGAACTTTGTAACCATTACTAGGAATATTGATTTCTTTCTCTACACTGCAAAAAATAGTCACTGA

ATACACCTGGGTAACTGGGTTTTCACAGTCATATGAAAAGTTTCTGAAGTTATAGAGCATTATGAGTA

CTTCATCAAGCGACAAGCATAATTAGATTACGAGATTTGTGAAGTCTAGCCTTTGTTTGCATGGTACA

AAATCGAATAAAATAACAGCTTGACAATAAAATTCTGCCAACATTTTTGCAGTTGTGAATTACTCTTA

TGTGTTTTTAGGGGTGCTACCTTGTCCACAAAAAAGTGTGGACCGTCGGTTCATTTGAAAATTCTAGG

CAATTTTTGGTCCCCTATCACATTCTAGAGCGCATTGGAGAAACGGCTTGTAAGCTATATTTACAACC

CTTATCTACAAGCAATGTTGTTTTCCATATTTCTTAGTTAAAAGAAATAAAAGAGGAGTGGGAATATA

CATCTCCAAAAATTAAAGGATAAAGGTGTGGAGAATGCAAGAGAGAGAGTACCACTGATGCCAAACTT

AAGAGTTAAGTGTTAGAATAGAATATCACTCAAAGATGCGAGATTAGCCAGAACTAAGAGTCTAAGGG

ATATAGGAAAGAGAAAACAAAAGGGAGAGTATTGTCGAGAGGTAGGGCTAATTACATAAATGGTTTAT

TTTTGTTTGAAGGAATTGTTGATTTTAGAATTGTAACTTTCTTGTTGCGCTGAAACTTTTACTCATGC

TCGAAAACGTGAGACTATCAATTAATTTGTAAGAACTGCACATTTAGTGCCTTGTCTTACATCTTAAG

TCTGACTGCACACCATTTGGAATGAATTTGAATTGAAATAGTTGTTCTTTTTCTTAAGAGAACTTAGG

GGGAAAAAATGTGAACATGAACTTGGTATAATAAGTTACAAGGAAAATATGATATGTCTGTGAATTGT

CATCACTCCTATATCTTATCATATATTCGTTGTTTGTTTTGTTTCACAGACAACCGAGGGTTCGATGC

AACAGGAGTGAAGAGGATGGATGCTCATGGACATGGGACCTTTTTCTTACATTTGAGAAGTGAAACAC

ATGTAAAATTTGGACGGGACAAAATATAACAAGCTAACATTGTTTCGCTGTGTATATACTACCTTTAG

CATTGGCCTAGGCGTACTCGTATTCACACTGTCAGATTCCAGCAAAAGAAAACTGCTTCGACTTGGTT

TCTTTTCATCTCGTTAATCCTTGATTTTATTATTATTAACAAGTCGGGACAACTAAATGACTTCGAGA

CTTGGAGTGAAGTACTGATATGGTTTTGGTGTGGATTTGTTATAACTTGAGTACAAAAAGCTTAGAAA

ATACAAAGCACTTGAAAATTTTACAAAATGAAATGTGCTTTCGTGTATTGCTTGATCTGAAGTTTTAC

CGAGTTTCCCTTTTACGTGTTTTGGCCTTTGCGCTCTTTAAGCTCTGATCTGGTATTATTTATTTGAT

TTATTTTAGTATTTGATTGGTTATGGAGTTTTCTTTTGTTCTAGAGTATTAACTATTGATACAGTTTT

TATAGTTTAAACTTGAATGCAAATGATATTAAGAGACTGGGGGATGACAAAATGTACGGTTCTTAAAT

TTCATATGCTTAAACTGTATAACAAATATGTATATAGACAATAGTTTGGGTACTAAATGTATAGTTAA

CTATTGCATAAAGGATCACTCTTGTAAACAATGAATTTTTTCAATTAACTCAACAAACTTTCAACCTC

TGCAATTGACCCCAGAACTCTATAATTTTGCAAATAACCCTCGTATCTATCTTTAAAGTGGCATGACG

TGGTATTCATTTGTCCATTCTAAGCAATTCCCTTAATCAGAATTTATGTATTTTGTGATACTTAATTA

TTTACCATAATGTCTAACAAAAAGTATCCTCCAGACGGCTTTTCTGAAGGAACAAAAAAAGCTATATT

GGTACACAAAAATGTCGGCTTCACGAACATTTGGGGAAATTAGCATCTACGTTAGTTAATATGGATAC

TTATTGAGAAACTAAATTCAACCAAAGAATGATCAACGAAAACAGAACCTCGACCACAAAACTATGTC

TTTCAACGAAGACTCGACCACAAAGTTATGTCATTTCAAAATTGAACATGATGGCCATTCACATAGAG

AACCAATCCAATAATTGTGTAGGTCAAATCAATAAGAATTTAGTGTTTTATTTAAAATAAAATAAAAA

AATGACGAGCCGCCATAACGACGAGCCCCTAACACGATGGCCATTTTTCTCTTGGGTTTTCATTAGTT

GTCTCACGATACTTTTGGTAGACCCGGACAGTCACCCACCCGATCTACCTAAAAGTACTCCATCCGTT

CCCATTTAACTGTCCACTACGGAACTACGTGCAATTTTGACCGGCTTATAACTTATATCAGAATTATC

GAAATGATTTTTTTTTAAATCTAATCATAAAATTTAACATTTGAACTATATGATCAAATTTTAAAATT

TTTAATTCTAATAATTTTAATACAAGTTATTAACCGATCAAATTACACGTAATTTCGTAGTGAACAAT



244 

 

TAAATCGGAACGAGCGGAGGAAGTGGATTCACATAATTTGCAAAGTTCATGTTGGGGTCAATTGCAAA

ATGTGATGATATTTGTGGGGCCTTTTTGAAAATCACACATACTTTGCATAAGCCACCTCTCTCTCCTT

CATTTCACTCACTCTCTAAAAACTCTCTCTCTCTCTCTCTCTCTCTCTATCTAGCGCATCAAAATAAT

GGCGATGAGATCCTGCGCATCTAAGCTTTTCTCTTCATCTCAACCACTCCTCCACAATTCAGGTCCAT

CTCTCTCTCTCTCTCTCTCTATATATATATATATATATATATGTGTATGTATATGTATATTTATGTGT

GTGTATATATATCTTTAAGATGCGTCCATATAGGGTTTCCTTTAACTCAGGTCTTGAGTTTCCGATTA

CTTTATTTATTTATCTGATTTAATTTTAGGATCTATTTTTATCGGTTTCTATTTGTTTTCACTTTCAT

TAAAATAAATATGCCTTTCAGTAACATAATGTTCTTGTTTATTTGTTGTATATGTATATGTATATATA

GATATATGTGTGTGTGTGTGTGTGTGTGTATTTTTAAGATGCGTTTATTTAGGGTTTTATTTAATTCA

GGTCTCGAGTCTCCAATTACTTGATTTATTTATCTGATAGAATTTAGGATTAATTTTAATCGGTTTCT

ATTTACTTTCAGTTTCATTTAGGGTTCGTTTGGCTGCATATTATTTGGTTAAAAATCAGATTTAAAAA

ATCTGTTTTAGAAAAACCCAACCAAAATTCAGATTTGTTGAATATAAATTGTAACTCCCACTTCCTTG

GTTGAAACGGATGGGAATGCGCCTTTTCTGTTAACTATTTATTTTTCATAAGGATTTGTTGAATATAA

ATTGTAACTCCCACTTCCTTGGTTGCCTGAAACTTGTACTCGTAAAAAAACGCGAATCCTTATCAATC

AAATTGCATGAGTTGCACCACAAGTTCCTGTATTTGTTTCCCTCGGGACTTTGCTACATTTACAATTC

ACTTTACTCCGAGTCTTTTCCATACCCCCTCAGAGATGAAAATAATAGATAGTTCTTTTTTTTTTCTA

TTTTTAAAATCTTATTAAAGAGGATCAAGAGATTTCACACCTACCCCCATTAACAAGACTCGAACCCT

ATATCTAAGCTATTCCTAGCGGGTTCTAGCCCACTAGGCTACTCCTAGTGGGTTAAATAATAGATAGT

TCAAAAACACATATACACTCCTGTTTCCCTCACAAGTGACAAGGGTATCAAAAGGAGTATAAGGCCTC

GTTTGGTTGCGGGATTACTAATCCCGGTATTAACAATCCGGTAGTATTATGAATGGGATTTGAAAAGA

AGGCCGGATAAGTAATACATCCGGGATTGGACTATTCCTAATACCAACCCCCCTATGGTATTGGAAAT

GCACCTTTTTCCCATCATTTCTAGTCCAATGTTTTGCCAAACATAGCATTTGTGGGGTCCACGGGATT

AGTAGTCCAATCCTGAGGTACTAATGATACACAACCAAACGAGGCCTAAAAGTTGTGAACTAAGTGTT

TAGAAGTTCACAGGATTTGAATGATTTTCAAATTGGAATAATTATACCTTTTCAAGGGAATTATCACT

CGAGATTAGATGGATTATCATTCTCACTTTCATTTGTTGCATGCTCGCTTAAGTATCTAATTATTTTT

TGCTGTTTATTTTCGTTTTGCAGCTAGCCGGGGGTTCCATGCAACAGGAGCAAAGAGGATGAGTGCCC

ATGGACATGACGGAGAGTATTACTTGCACGCAAAGCACATGTACAACTTGGACAGGATGAAGTATCAG

AAGCTGACAATGTCCCTCGCCGTCCTCACTGCCTTTAGCATTGGTGTTGGTGTACCTGTATTCGCGGT

CGTATTCCAGCAAAAGAAAACTGCTTCGGGATAGTATTCTTTTCTTTGGTTAAAAACCTTGCTTCTGT

TATTATTAATAAGGCTAAACCACTTTTCAATGCTTCGAGTGAGCCGATCAAGACTTGGTTTGACTTTG

TTTAAACATGTTTTTGAAAATTTTCTGGTATTATAAGGTGTGCCTTTTTTGCTCCCAATTTGACATTA

TGTATGTTTTAATGTGGCTACAATGGTAAGACCTTTTTTCATTCTTCTTTAATAATACTGTTGTACTA

TTTTCCTTGTTGTGGTAGCCAATAGCCATATGTGGCTGCTGCCTCCACTTGCGTAATATTTTGTCAGA

TGAGAAGAAGTTTCTTTTATGCTCGAGAGTATTCTGTTTATCTGATTGATTTTCTTCATTACAATGTG

CCTGTGGTTCTTTGGTGACATAAATTACTAAAGGTGTCAATACCCAATAGGACCGATACAGTTTGTTG

AAGTAAATGTGTTTTTTACTTTATACTATAGTAGTCAAATTTATCTATCATGTTCAAAAACTCCTCAC

AGATTTGTTACAAGCACGTATCCCAACATTAACGGGTTTGGTTATGGAATTTGATAGAAAGGTTTCCA

GAAATATAAAACACGCGACGTTAACGTTGAGTATAATTAGCTGAACGTAGTTTTATTGGTGAAATATG

AAATGAATACTTGGTTTAAGCCAATAAAAAATATACTTTATAGTTTCAAGAATTTGGTTACTGAATCG

GCTCATAGTCCAAAGAAGAAAATAGGAAAAAAAGTCTACAATTTACATAATCTAGTGAGAACTACAGT

AATGAACTCTGTTTCACAAATTTGGGTAAATATATCACAATATCGCATTTATTACAGCCATTTTAGTC

CAAAATCACCTGCATTTCACAAATTTCTGATTTTTTTTTTGTAAAGTCAATGATTTCATCAATTTGGT

AAGAGTTACTTTAAAAAAAATTGATTTTCATGTTTATATATTTTTTTTGGGTAATTTAATTGTTTATT

TGGCATTTTAAAGAAATAATTCAAAAAAAATATATAAATGCTTACTTTTTTTCATTTTTTGTTTTGTT

TCAAGTTATAAATAAATATAGCTGGGGATTATTAAAAAAATACAATAATTTATGGAGAAAACAAGGTA

GTGTTAGCCTAACTATAAAAAAAAATATAGTTTGGACACCTTGTCCCATTTCTATAATTTAAGAGATT

TTAGCATTCGTAATATGGGTTTCACAAATTTAATCATCAATCTCCCAACAAAATGCCATTATAATTAG

TAACATCTCTTTATACTTGTGCTTAATTTCTCTCTGTAAAAATCATTGTGTCTGGCCTAGAGTCAACT

GAATTTAATTTTTTGCACAAAAGTACAAGACGTAACTCGGCAAAGCTTGTAGGGGTTGGTTTTTTAAT

TTTTACTATGTTTTACTCAAGAATGAAATCGGCAAATGGACTGAACTGCAAAAGAAACAGAACTTCTC

CTAAGCAACAATAAGCAAAATTCACTAGAAATAATCCAAAACGTTCACATATTATTTAAAAATCCAAG

AATCTAGTCTAGTAGACACAGTACACAAAACCACGCCATGATCCAATCATCAAACCAACAATAGAAAA

TCTTGAACAAACAATGATATGCTTCCCGTATCCACTTCTTTTTTGTGAAATAATAATGATTAAATCTT
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GCCTTTTCAGCTGCCACAGTGTTTAGCAGGACCAGGATGAGGATCTCTTGATCACAGGCTTCATTAGC

TTGTCTTCTTCAAGGGATATCATTCCCAAATGTGAAGGGTCTTCTAACATCATCTTTGAGACGAGATA

CCCTGCAACTGACCACGTCTGATATTTTCTCGCTTGTTTGCCAATATATCTCCCGAGCTTACCATCAT

AGTATTCGGGCCAGCTGTCTTTCAAAAGACGACTTTCCGCAAGATCAATTGCTTTTCTTGCAATTTGG

GGCCGTCCAGTTTTAATGCAAGCAGCCGTTAACAGCCATAGAAGAACTGAATTTCATATATTGGAAAT

AAAATTTGTTATTAGGAAAAAGAAAAAAAAACTACTTTACAGCATGAACAGAATATATTCCAAAACAC

CCAAATATTGCAGTTGCAATCTTGTAATTAGGACAAGTTTATGAGTGAATAAATGGGAACCATAACTT

TGCAAGATAATTCCAAGTAGAGTTTTTGACCATATATCCTTTCATAAGCACTTGCAATGGACACACGG

TCAGACATTAAACTGAGACTCCTATTATTTTGCCTAGTTCGTCACCGAAACGTATGCACGGTCTAGTT

ATTATTTCTACATAAAGAGTTTGTTCATCTCTATATGACAAGTACTGACTACTGAGAAATGAGACTCT

TGCCACATAAAACAACATCGACATAATTATGAGGAAAAACCGAAAAACTTAACAGGCGAGAAAACACG

GATCAATTTTGCAAAATTGTTCTCACATCCTCTAATTAAAAATAACCCAAATGTTAACTGTACAGAAT

AATGGCAATATGACAAACATCAGCTGATTAAAATAAATAACATAAAATAAAATAAAACATTAACTGTG

CAGATTTTATCTGTCTTTTTCAGAAACCAAAACCAAAACCTCATCCTCCCCCAGCGTGACCCTTCTGC

TCTTCTAAGGAAAAAGTAACTTGAATGAACAGTAATCAACTTACAAAGTGTAACAGTGAAGGAAATAC

AGCCAATGATAACACCTTTGAAAGATGGAAAGTCACTTTAGAAAGAAAAATTAATTAAAAAATAGAAG

AATATCTGTGCAATGTCATTATTAGGCTACTGTTATTTGTTAAACCAACACCAAGTGATTTCGAGAAT

TATACAGAAGCGTTCCTTCAAAACATTTCAATAAAAGCAAATGATAATTTTTTTGATTAACTGAACTA

TATTGATAGTAATAGAGTCTCTGAGTCTACACAATCAATTTTCCCTTCTCACCTAAAAGCTAAATCCT

GAATTGAATACTTGATACTCTTCTCTCAAGCAAAAAACTAACAATTGAACTTTTTACATACATTTTAT

TAGGGCTGGGTTCGGTTCGGTTCGGGTCGGTTTTTGGCAAAACCGAAACTGAGCATAAATTTTGGTTC

GGTTTCGGTCTTTTCGGTTTATGGACCGAACCAGTTTGTCTCGGTCCGGTTTCGGGGTTTTTTTCGGG

GTTTTTTTCCATGTTTTAATTAAAAAATTACATTTTGTTGTTATATTTTGAAACATGTCCATTTATAG

ATTTAGCTAGTACATTATTATGTTTATTTTGGTAATCTATTTATGGCGAATCTCCTAATTTAGATATG

TAAAAATGGTTTTAAAAAAAAGTTATCAATTTGGTATCTTTTATATCATTTCTGTTGTAGGATATTAT

TAGACTATTGGGCCTTACTCATAGTGGGCCTATCTTGGGCTTTCCTAGCATATGTAACCCTACCTTCT

ATTATATAAAGAGGGTTAGGGGGTCTATTGATGTAACCTCTCTACACTTATCAATGAATAAAAGACGA

CTCCTTTATCTCTCTATACTTGTATCTCCATATCTATATATCTAGCTAATATGTCACACAACACGTTA

TCGGCACGATGCTCGCGAAGAATAGGATATACGCTCAAGGATATTGGAGATTTTTGGTAAACAGATGG

ATATTGGGTATTTATAAACCTTGAGGTTTATCCGGATTTTNNNNNNNNNNNNNNNNNNNNNNNNNNNN

NNNNNNNNNNNNNNNNNNNNNNTTAGAAAAATGAGTAAAATGATGTAGTAAAATGATAAAAGATAACT

TATTTATGAGTATTTTTTAGTCAACTTGTTTTTTGACAAGGTTTAAATAAGGTGAAATATTGCATTTA

ATAATGAAAAGTTAGTATCACAATTATTTAGATAGCTACAATTTATAATAAAATCTTCTTTCATATCG

TACATATGGGGGTTCTGAAACTGTTATAACTTATAATTATGCAAACATTAGTTTCAAATGCTAATTGT

GAAAATGTTAATTACTAGATTTTTTAGTTATTAAAAATTGAGACAGTTATAAATTATGATTAAATTAA

ATGTTAACTAATTAAAATATACATAACAAAACATAATAATTGGCTATGTGCAACTCAAATTTTCAGCC

CTCAATTGATTTTTTTCGGGTTTTTTTTTGGTTTTTCGGGTTTTCGGGTTTTTTCGGTTTGGTTTTAT

AGTAAACTGAAACCGAACCGAGATGTGTTCGATTTTTTGGTTTCAATTTTTTTCGGTTCTGTCCGGTT

CGGTTTTCGGTTTTCGGTTCGGTCCGGTTTTTTCAGGTTTTTGCCCAGCCCTACATTTTATCATACAA

CTAAGAAATTAGATTCTTATCAATTTATCAACCGGTCTGATGACTGAGAATAAAGTAAACTTACCCCA

TACTCAAACCGGAAAACATACCAGAAGCAACACAAACTGTGACCAAGCAGCATATAAAAATATCAAGA

TGTAAAGAAGAAAAATGACAAGATAGCAGTAATTTCACCTGGCCATGATCCTCCATTATGGTAACTCC

ATCTAGTATTCTTTGGGTCACAACCAGTTACAATTCTCCATTCATGGCTTTCTATGGCAGGATAAGCT

ATCTTCAAAGGCATCTCTCCCACTAATTCCTCCCATCTTTCCTCAATAAGATCCATAATAGCCACACT

TTGCTCAGGTGTAGCCAAAGAAGATAATATTGCGACACAATTACCCAAAGCAAACCAACGAAAATCCA

TCCTCGCAGGGCTAACGTTACCGATAAAGTACCCACCACGTGTCGGCATAAAGTCGAAAACCCACTCA

GGAATGGAATCTGGAATGACGTTAAACTTGTTCACGGCAGTATGGGAATATTCTTCGGTTTTGTATCT

ATATATATCGTTTAGCTGTTGAAAGTCAAGCCAGAAATAGCCACGCATGTGGTAAGTCAAGGCGTGTA

AACGTTTCACTATTCTTTCCTTAAATTCTTCTCCCTCAGCGTCATGTCTCAGCATCGACTGAGCAGAT

CTTAGCGCCATGAAGAAAAGCGCTTGTATCTCGATAGGATAACCATAAATTCCCTGAAAATTTGAAGC

ATGCGACAATTAGTATTTGCCAATCAACAGTTATAATAAGGATCGAATAAAACATACCAACTATAAGC

TTAAGTATATTACCATTCTTCGATCAATCATAGAGCATCCATCAGCACAAAGCAGCGTTGGAAAAGTA

TCGAATCCCTCTGATAAACAAAGGTTAAGTATAAGCCTCATCCCTTTCTGACACTCCGGTGTTTCAGA
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TAAGGTCAAATCTCCTGTGGATTTAGTATACGCCCTTAGTAAAATAATCCACCAAAATCCAGAGTCAA

CTGGAGCAACTCGTCCAATTGCACTTTCACCAAAATCTGCTATTATAGTGTCCGTTTTACGATTAGGA

TCATGAAGAACCTTGAAACTAGCTGGCATTGCCCCTTCTCCAAGTTTGAATCTATCGATTCTCTTTTC

CCACCCTTGGAGCTGTAGTGTTTTTAGAAGGAAGTTTTTCACTATATCGGGCTCTCCATTCATCAGAA

AAGCCAGTGCACTAGGCACAAAATCTCGCACAAACACCTACATAACAACAACAAAACAATCAGAAGTT

AAAACTTCATTAGCACACAGCATAGGAGAAGTCTAGCACAATTATATTCATTTTGGCCTAATTTTGTA

ATGTTATAAATTACAAATAAAATGCTACCTTTTAGAAACATATGATTTTAAGTGGGAAAAATAAGTTT

CATTCTTTTCATATTATAGAAGTGGAATGTGCCTCCTGTTCCTAGTTGACTAGACAGTTAATTTCCAA

ATTAACAGCAACGAATAACAACCCTCTAGACCACACTAGGCTTATTAATCCAACTAACGAAACAAAAC

AAGTCAACTTTAATTAAAAAACTGGACTAGATAATGATTCTAAGTAGTATCACAAATCTAAAATTAAA

GAAAGTTTTGAGCTAATGTTAGAAAACCAGTGTTATGGACACAAAAACTCGCACGAACATCAAGACAG

CATACGAAAAATAATTATCATTACACAGCATAGAAAAACACGAACTAGATTAAATTCCATTAATCATA

CTGTTACAAAATAGAAAAGAAAATTGTATCTTCGAGACATAAAATATTACATGCGGAAAAAGGTTTAC

GGCATTTCAAAGAATAGAAGTCGAAGGACATCTCCTTTCCTTCTTGAGTGGACAGTTTATTTCCAATA

TTAACACCAATTGATGAATATATTCAAAAATATAACAAGCCCCATTAAAATAACTTCAGTTTTTAGCT

GAGATGGCAGCAGATCAGATTATATGGTCTCACCTCCGTTTCTAATCTGAATTATACTTACTTTGCTA

AAAAAAAAGGCACTTGGTGAATATATTATAAAATATTACGCTCCCCTGCTCAAGAGCTTAAGGTTTTA

GGTGAGAAGTTAGCACATTAGCTAATAACAGTCTGCCATGCTAAACAAGGCCTTCAATTCAAACCACA

AAACAAGTCAACTTTAATCACTTATCCAACGCTATGTGATAGTAAAAAAAAACTCAATGTAAGAAACT

TCCAAGCTAATGTTAATCATAAACTTACCTCAACAATTCTGTACTACCTACAGCATGTTTTCAATCAT

CGGCCAGTGGCCACAATATGTTCTTAACCCGACAGCCTTAACCTGAACGTAAATCTTTAACTCGATGT

AACAACCCTAACCTAGTCAGTTATTAAAGATTTGGCGGTTGTATCAGTGGTTATAACAGATTCAAAAC

AGTTTTTCACGCAAAAAAAAAATAGTTACCAAAAATATCTCTTGTTTTATAATCGATAGGTCTTCGGT

TGTAAAGATAAATAAGTTTTACGAAACTAGTCATCTCGAATTGGGCAACTATCTTTTGTTCTGTTTCA

TATCACTACATTGCAGTCCATATTCTACATCTTTTTACCATTTAAGTCCACCATATTTCAGTTGAAAA

ATTAATCTGTGGAATGGTTTACCATTCAACAACCCTCATTCCCCTCGCATATCTTCACAGTTGACTAA

ATCTTAGAAACAACTTTAATGGCTATCATATAGAAATAATATCAAATTCAAGGCACTTACTTTTGCCT

GATCATAGTTGAAAACCTCCTTCAGAGCATGACAACATATTTTAACTCATTCAGAAAGAGATAAGCTC

CAGGAGACTACCCATCTTGAATTGCCCACTATCATATTTTTCATATATTGTACTGTTTCATATTCACA

ATCAGATTATTGTCCTTAAATCCAACTTAATAGATACCTTACACGTTCGTATTAGTTAATTGATTATC

GAATTTTCAATTTTTTAAACTATCTCAAATGAAAAGATTTAACAGTACCACATAAAATGATTTAGATA

TTTGGACAAAAATATTTACCTGATCATAATTAAGAACCTCCTCCGAAGCATGGTCGCATGCCGCAAGT

GTTCCAACTGGTTGTCCCCGAAAATGGACGAGAGATCGGCGAAGAGCATCCCAAGCATCCGCAACCAT

TGGATGAGGTTCGAAAGAGTTTCTCGTTGATGAAGCCGGTGTATCATATCCGGATCTACCACCGGGTG

AATAAGTATGGTCCAAGTTATTAAGATCCCTTGCTAAACCAACTGATAACTCACTAAGTGACCTCTCG

TCGAACGATCTTTTTCTCTCTATGTTGATCCTTGGCTTATCAAGAAGCTTAGAGAGATCGAAATCGTC

CATTTCTGAAATTGAGCAGTGAGAACTCACGTTTTTTAGCCCGAAGCCCTCCATTTTTTCTCAACACT

AGAAACAATCACACCTTTCTGATTAAAAAAATGAAAGGGGAGTTTAGATGAAACAATGCTTTCAAAAA

CTTTACTTCAAATTAAAAAGTCAACCCTGAAAATGTATGTATAAAAGATAGAAAATAAACCTTATCCA

GAATAGTTTGAAGAGGATGATATGTAATTTGATTGTGTATATTGAAGTTTATACAGAGGAACAAAAAA

TGGAAAGCATATCCTTACAAGATAAAAGCTTATACACCAAACCAAATAATATTATTTCCTAAATTACC

TTAGATTGTGAAAATGAACATATATTATTAACATTAAGTATGATTTGGATTAGAAGATACATAAATTC

ATTTCCATTTAGCTAAAAGACTAAATCCGCCCTTTTACGAGTATATCCTGCACTTAAGAATAGTATAT

GTATTTCCCAATACTTAAAAAGGGTGATATTTAAATAAAAAAAGTCACTTGTTGACTTTCCAAATTGA

TCCCAATATTCTCACATATAGTACAAGAAATTAAAAAAGGTATACCTTCTATATGCAAATGTGTCAAC

AAAAAAAAAGGTAATGTTAAACAAATTCCCAAAAGGGTATAAATTACAATAAACAAAAATCACGTCTT

TTCATAGCTTTATCCTCGAGATCCACAAAACAATTAATTAGCCTCAACACAGACCCAAGTTTAATAAA

AATAATTTTAAAAAAAAACTCTTTTAATTAATAAAATGAGTAAAACCCATTTGAAGAAACTCAGATCT

AGAGCTTCATTGCCAAAATCAGAAAGATAATATATAAAATATATATATATAGAGAGAGAGAGAGAGAA

GGGGAGGGGGGGACCTAAGGGAGGTGACGTGGCGACTCCGGCGAGGAAACCGGAGAATGGTCGGAGAG

AGATTGAGAGAGAGAGAGAGAGAGGGAAAAAGAAAACATGTTGGTAGGAAAAGTGCATATATAGTGAG

AGATATTATTATTATTATTATTATTATTATGTATTATTATTATTATTATTATGAGAGATACAGAGAGA

GATAGAGAGAGAGTTGGACGGACCGTCCACATCTAGTTCTTGTCGTAATAATTTTACATTACTCCTAG
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TTAAGTAATAGTAAGTAATATGACTGTATACACCCGTTTTTCTTTTGTGAAAGGGATAAAATAATGTT

AATTGATCATTTATCTAAGTACGATTTAAGTATAGAATAGTAATTTCAAGTTTTTGTTTTTTTAATAA

GTTTCTAGATCTTATGATACAGATCTAATCTAAAATGATCCAACGGTCCACGAATTAACGGGATTTTG

TCCTGTTCAATATATCATCGGGACAAAAGGGGGACCCCTAGATACACCGGCTACATTTTTTAGTTTTT

ACTTTTGTTATTGTTGTAATTTTGTGAAATTACGTGTAATTTTGATTTTTCAGATAATCTTGAACTGA

ATTAATGGGGAACAAATTAAAATTTAATCATATATTTCAAGTGTCGAAGCAGTTGCTACGACAGGAAA

CTAGAAACAGAAACATGAAACGTACAAAGTTAAAATAAAATAAAATTTTACAAGTGAAATAATAGAAC

ACGGGAAACGAGAAACTAGAAACACGATTTTTACTATAGGAAAAATGAGTTTCGCGGTAACTATATAC

CTAATTTTTAGAAAAATAATATTTTCAATATCTTTGATACATTTTTTGGACGGTCGAAATTGTGTGTA

TACAATTGAAATGAAATTGGGAGATTATTTATTTAATTTGACCGTTGTAAAATTTTAAGGGGAAGATG

AAAATTTGTAATTGGATATTTGGATAAGAGAATATTTAATGTATTATTTTAAAAGATTTAATGTGAAA

ATGACTAATAAATTTTAAGGGGAAAGAGGTAAAACTTTTGATTGGAAATTGATTTTGGATAAGGGGGA

ATGTTAGTGATAGATAGAGTGTTTAATACCTTAATTATGATAATTGGTTTAATGAAAAGGTAAGGGGG

AGAATTTTGCTAGCAATTTCATTTTGGATAAGGTAATATCCTTTAATGGATGAAGAATTTAATATCTA

ATTTAAAATTTTATTAATGGTGAATATCCTACTAAATTATGATAATTGGTTTAAGGAAAAATTCTCTA

TAACGTATTTATGTTTCTTTTGTCCATAAAAGATCTATGAACTTTGGTTGCAATAAACATAAATTTTC

AATTTTGTTGGCTCTGCTTTACTTCACATTAGCAAGTTGTCAAGTTCCGGTTAGTGCACGTGGGAATA

ATATCAAGTATCAATAGAAGTACGATTCTCAACTAGACTAAAAACAAAAGTGTGGTATATGTAAATAG

CACAAAATACATGAACTCAAATAAATTTATATATTAAATACAGTATATGATTAAAATATAGGAATGTG

GGTCGCAACAACAAATTTTTATATTCGGAAGTTGTAAATGGTTTGGAGGACCATATTTATTTATAATC

CAACAGCAGAGAGAGAACTCGGCCCTCATAACAGTTGGATAAAAAATGAATGGATCACATCAATTAAA

CGTGCGAATTCCCCACTTTCATAAATAAACAAGTGATGCAAGTAGATCGTAATCATTTTTCTTATATT

TTCCATTTATTTCTTAAAACTTTATATTAACAGAAATAGGTGACACAAGTTGATCATTTTTTTTAAAA

TAATTACAGCTAAAAATCTATATAATTACCATTCATTTAGCCAAAATTATCTATTTATTTCCTTTCAT

CGCAAATAATTCCTACTTTCCGATTTCTTAAATAATTATGGGTTAAGCAATTTATTATCGAACCATAA

CGATGTTAATTAGTACTCCCGTTACTTGCAAGGTATAGCGCAATTTGTACTTGCATTCTGTGGAATAA

TATATTACGAAATTGTATAATGGAACATATTTCCCGTTTAAGAGGTAAACCTTTCAAGCATGGCTATA

AAATTAAACAGTGAAATAACAAGTAGCACTCGTAAAATATGATTTATGGCAAGGTTTATGGTTTTATA

TATAGTTCATGTCGTGTCTTATTATATTTATGTAGCACTACGCGATGGTCCGAGACTAGCATTTAGGC

CTATGCAATGACAAAAACGACATGCAACCAAGTCTATGGTAGTTATTTTCCTACTAGCTAACCTAGAC

GACCAAATTTCGTCTAATACCCGTATAGCGAATTTTAGAACCTGGTTTCCATGCAATACTCGCCTATT

TAATGTTTTTTTTCAAGTTCCAACCCGATGTTTATTACTAGTTTACGCATTTATCTTCTTTTTTAAAA

GAAGGGTAACAGTGGAAGGGTATATTACCGTTTTATGCATTAATATATCATCATATAATACGAATTTA

TACATCAAATACAAAAAAAAAAAAACTCTATTGAAGTCACGTTTCTCAGCACTCTGAAAAAAAAAACA

TAAGTTTGGTACTGATGAACCATATACTGTTTCCATTACCAATCTAGCATGTCTTTTTTACATTTCTC

AAAATACCCCAAAATAAATTTTTGTAAGAGATGGAAAAAAAGGTTAATTACTATGCCATTCAAAGTTA

AAGGTAGCAGGGCCTTAAATTTTGTATGACACCATATCAACAACCGCAATTAGCATTAATATCGTATT

ATTTGTATTGCACTTGTGATATTACCATACATATGCTACGATATTACCGTACCATTCAATTTACTGGT

ACGGTAATGATAATTGATTTTCGATATCATGTTATTGTACCATTTGTACCATATTACCATTTATATAT

TCAATACTCATATTCAAATATAATTATTAATATTTTTTAACATTTAAGATACAAAATAAATTGCATAA

AGTAGGATCATGTTTATAATCATGTTCAACTATTCATAAATTAAGTGTTATCTTTAAACTTTTTTGCT

AATGAGATATTTTTCATAACATTGTGTGTGGTTTTTCGAAATTACTAATATACCGTACCATACCATAC

CATACCATCACCATACCTCACTTGTGCTATATCGAAAGTGCGGTATACGAAAAGTTGGTACGATAATA

GTATTAAAATTTAATATACCATATATATACGGTACGGTAATGGTATACTTATATCATTCCCACCCTTA

GCTACATAGATCATTTCCAGCATTGGTATAGCTCACTTAAATGCTATCTTACACACTACCGTAACAAT

ATTTAGACTGCAATAGTTATTATACCATTTGTGTGAAAATAACTGGTATATAGTAAAATATCAAGGTA

TGACATTACTATAGAAACATGTATATGTTGAACCACACATTCTTTCACATTATTTCTCCATTATTTTA

CCTTTATAGCTTTTGAAAAAAAAAATATAACCGGATATGTATAATCGATGATCCGATGGTACGTGTTA

TAAACAATATATAAAATAAAATAAAAATGATTTGAAGATGTGAAATACATGAATAGATGATCAGCTAT

GAATGCTAACAAAATCATACAGAGTATTATAAAAGAAACTACAAAAATGTGTGAGGCGCTTACTTGAT

CGTTGCGTTCGATCTAAATTAACATACATGTTTGCTCTCATAGTCTTACTATAACAATTAACAAAGCC

AGTAAATTTGTACCAAAAATAAATAAATATATATGTACAGAAATAAAATGGTCTTATCAAGCCACCCG

CAAAAATTAAAGTTAAAAAAATCCAATTCTTCATTCTACTAATGACTGGATATATGATTTGTTTAAGT
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GAAACGTATACAAATGTCTTTCTTTACAGCTTCAACTACTTGATTATTAGCTGGAACTATTTTGTAAA

ACGTAACTAATTCGTACCACCTCGAAAAATAATCCCATCAGAGTACATTACAAAGGGCTTTGATATAA

CTTTTAGATAATTACAACAAACCTTCGAAAATGGTCTCTTGAATTAATGTCTAAAGTCTCGGATACTA

CTAGGAGTAAAACAGAATGATCATTGGTGGTGAACGAACAATTTACAATTACAAAATATTATAATCCT

TTTTCACGACAAATATTAGAGAAGATGTCAAAAACTTGAGAATAGCGATATATATTGCATGCATGGCG

TGCTTTGTTTCTGTATTGATGAATATGACAAAAAAGATAAAACATAAAATTGCTCATCATGTACGTAA

TTTATTTATTTCTTCAATTACGGCAATTTACCCCCTATCTTTTTTAAATGAACACTTTGTCCCTGACA

CTTGTAAGAAAAAAGAAAAAATCCTAAGGCTGCAACCAAGTCATGCGCTTTGGTTTACACTTGCATCA

AGAGATGAGGTAGGTTAAAGAGATGATTGAATGTCGATATATAAGCAAGTGATTAGGTATTCAATCTT

CTTGCGAAAAAGGACGTTTCTAATTTAATTGTACTTATAAATTGCTGTATTCTAGTTTTGTATAATTG

TAACATGGAGTAATATATATTTGGTATGTTAAAGGCGTTAGTGTAAGAAATTAATAAGTGACGTCTGC

AATGGGATTTTTTTAGCCCTTGTATGTGTTAACGGTCATGAATAATTTAGTATGCAGAATGCACCTTA

TAAGTTATAACTAGTTATTTGAGTGTTACTATTGAATGTTAATATTTGTAATTTTTACGATTTTTGTT

TTGGTTTAGGAGTTATATAGGAGGTCGAGTTTTGTACGGGAAACTATTGTTATTAAAATTATTTTGTA

TTAACTTGTTCTAACTTAAACATCTAAACTCTATATGAGAAGTTTGAATTTGAAACGTGTACCTGTAC

TTTTGGATCTTTGAAATATTGATCGGTGAAAACTGAAAGCGAATAAAAAAAAACCCAATGAAAATACA

AGATGGAAAGGGAGGTCGTCGATTACAATATCTTCTTAAAAACAATTTCAGCCCACCCACACTCGAAG

AATCAATATGAATTTTCCAGTAACCTGCAATACGGTCGGGATGAGTGCATAAACAAACCGTAAATTTG

GAATTTTCGTGGTGTAGTAGACTTTTCTATCCACTCAAAACTCAAGGAAACTTAGTGCAGATTTCTTT

CCCCGACGCTTGGATGCTTAAAAATGAATCTTCCAAAATCATAAAGGTCAATTATATACAAGTCCTCG

TGTATTTTTAAAGTAGGTGAAGTGACTATTGTAAAATAAACCCTATTCGTGGACTTGCATCTTTTTTT

TAAAACGGTTCTTCACAATGTAACGAGTAAGTATTTGGTATCTATGGAATACCAAAATGTAGTACGCT

CCACCAATAAAATTTCAAAGATGAAGAGAGAGTACGGCTCGCTATCGATTATATTTTAAGATGTGTCA

ACCAATCTGATTTTTCAGTTTTTATTTTTAATTAATTTGAGGATAATTATTTTTGGGTTACCGATATG

TTTTGTGCTTTAATTAGTGGTTGCTATAAAATAAAGTTTAGTAGACCGGGCTTTTATGTAGTGTTACT

ACGATTTGAAACTTTACAATCTGATGACGGACATACCTAATTTTAGTCTTTAGTGAATATTTTCTTCA

AACTGACGGTCTCAAAACCAATTTACCAGGAAATTTATTCTATACAAAGACGCAAACATTCACTCCAT

AGTTCGTTTAGAGTTTATTCTTTTTTGACATTGCATCTGCATCGTCTTCCTCACTCCTAGCTCGATCA

TAGCAAAAATAATTGAGAGATTTTTCAAGCCATAATTAGAAATGACTCAAAACAGTAAATATATTATT

TGTCTGGTAAAAAGAATGGCTTAGAAAAGAGAAAATTTAAGTCCAAATTTTGCCAACGACAAAATGGG

AAAAATTAGGTAGCGATTGTCTTTCTTATGACCAAACCACCAACCGTGATTAAAGAAAGGACCACCAA

TTTCACATTTTCTATTTCCTTTCTTAGCTATTCATGTCATTTGCTGACTTTCATTGGCTCCACATGTG

GGATTGGTTTTGCCTGAAAAATTAAACACAGCAAAAACCAATTCGATTTACATCATAATCGTTCGGGA

TTTATTTCAAAATGCACTATTATTTAGGGTGTACCAGCTAATAGTATATTTTTTTAAAATTAATTTTA

TGTTAGATATTTTTGGATTCATTAACATGTGTTAGGTTTTTAGTATTTTTTAGTTTTAATTTTGAATT

AATTTTAGGTTAGATATTTTTTTGTTCATTAATATGTGTTATATTTTTAGGATGTGACACACCCTAAA

TAATAATAGACTAGATTCACGGTATTGTTAATCGTTCGATATTGATTCCAAAACATTAAAACCAAATT

TTTGAATTTTTCCTGTCTGAATTTGTTATTTTTTATTTGTCAGGTTCGAGTTTTTATAATTAAGTAGC

ACTTATATATAATTTTCATCATTTTCTCTATGGATACCTACATAATTGGGTGTTTGCGGGCATGGGCT

TCAGTGTTGATGTTTTTACACATTTTTGATTATGCATGTCTGAGTAAGGCATGCGTTTTTAAACACAA

TTAGTAGATAAAAAAACACCTCTCAACCGTTAGTATCCATTACATCGATACTTTAATTATATATACGG

AGTATGATTTTAGGTTTAATTTTGGTCCAGAAGTGACTAGCAGGTTCAAGTGACACAAGTTAAAACAC

ATCAAGAACAAGGGGCCTAGGTTGCACATATTTGTGTACAAGAGTTACAGTTCTACACAAACAACAAC

ATTTTTTTTACAGTATGTGAAATATATATTTATGTTTCTCAACTCCTTTAGCAAAAAGTAAATTCCAG

TTCCTTTATTTTAGGGAACGAGATGATGAAATTTGCTAAGGTTTGTATAATCACACATCACCAATCCC

AAATCACTAACTAAAATAGATAGACACAGAGCATCTCAATCGCTGATCTCCATTACAATCAACGGCAG

CGGGGGGTGCGTTTGGACTTGAGTTTGATCTGCCCGTTAGTTATGCAATGATATCAGCGATTGAGATG

TGTTATAGTATAACTTTTGTGTTACATTTGACAAAATACAAATTGTCCTTGATTAGGCTATGTATATG

TATAAATATATATATATTGTATGTTGAAGTATATCTATGAATTGTGTATATATTTGTATTGCATACGA

AATGTTTTGTTATTTCAAAAAAAAAAACAAGTAACCAAATTTATTAACGTATATACGGTGCATCCTTT

TGTAGTCCACCTTGGGCATCTAAAATTCTAGAGGCTCACTTCTTACATAAAGTATACTCTGACTCTAT

TGTTCTTTTTGTCGAAAACTTTTAATTTACATACAAAAGTGCATAGTGTTAAAACAAATGATATATAT

GCATCCAAAAACCTTAACCGGTGATATGGCGGGTTAAGTGTATCAATCATTTTTATTTCGATATTGAA
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ATTATATTTTCATTTAATATATAATTCGTGCGTCGAGTTCGACACGTGAACGGATAAGATTTTTGGGT

AAACTTTTTGAGTGGTTATAAGAGTACTCAATCTTAAATTATAACGCTGAACTTTTACAAAAAGAAAA

GGAGACATTCCATATGATACTGAAAGTCGTCTCAAACCTTTTTTCCTGAGAGGACCATGTTACTATTT

ATAGAAACGAATCCGGTTGGCTAAGTAAGTACGTCTAAAAAGAATAAAAAAAACATAAGCTATATATA

AATAACCCCACTCCTTCACAAAACGTGAAACTGCACATTGAAGAAAAAAAGAATAGCAAGTGAAGTCA

TGCCTTGCTTTTTTTGTAGTCGATCTCAAACTTTACCAAACACACCCTAATGTATAATATTGCGTTTA

TTAATGAAATACAAACATGATTAATAATGAAATAGGACATGTAAGGATGAAGTGGAGACCTTATCACT

TATCACTATCACCACTCTTTATGGTAATACGAAAATTATTTAAAGATTTGTCAACGAGTATTAAAAGC

TGGGACATTGCTTGATTCTTAAAGAAGCCGAATAAATATCAAATGAACTAGTTTGTGAGTAAATATCA

ATCTGTCAACTTCTGTACTCCATTTTTTTAAAAAAAATTATACCAATAGTTCTAAATACACCAAGACA

GCACCCGATTTTATTGATTTACAGTGTCAAAGCCTTACAAGTTACGCATGGTTTATAAAGCAAGATTC

CTATTTTATCACTTTATCAGTTACGTCATAGGGTATACTAGTTGACTAGTTGCACATTATTGTAAAAA

AACGAAAACAACACAAAACAAAAGTATTGATAAAGTTGCTTTCTAATCGATCACCTCTGACCTCATAT

CTCAAAATACCAAAGTTGAGTGTGCACTCGATTTTTTAATACTTGACACTAAATTGAGAAGCTCCCAT

GAAATGTATTTGAAACCAGATGAGTTGGACCACAAGCGATTTTATCATAGAATTAAACTCAACAAATA

AGAGAATTTACTCATGATAAGGACTTGATGATGTTTTAGGGAGCTGGAGTGACTCCAGCGGAGTTGCT

CCTTTTGTTTCGGACTTTATTATGGTAACCAAAACAAATGTGAGAGCATCTCACTAGGATTGGGCACG

GGGCAGATCGATTGAGACGGATCGATTGAGGCGGATTGACCTCAATCCTAACTCAACCTGTTAAATAA

ATGACGGGTCGGGTTAGGACGGGTTGATAAAATTTAAATGTCAACCTAACTCAAGTTAACACAACCCG

TTACAATTAAAATCGCAACTTAATCCAACCCAACCCGTAAAATAAATTGCGGGTTGGGACGGGATTGA

TTGTTAAATTTTCATTTTGGTCCTTTATTTTTCATAGTTTGCATAATTAACATAAATTTTAAAATAAA

TTGAATTTTTCAAAGAGAAATATAAATTAAAACCAATCAAGATACGTTTAGAAACATTCGTAAATAAG

TAACAAAACTAAAATATAATAAGAATGTAAGGTTGATATATTGAAATACAAACAATGTATATATAAAT

ATATATATTTATAATTATATATATATATATTACGGGTTTTGACGGATTAACCCGCGGTTTAAAAACTT

CAACCTTAACCCAACCTGCAAAATATATAGCGGATTGAGGGGTGACGGATTGATTTTTTTTTAACACT

CAACCCACCATAACCCGCCTCAATCCGTACAGGTTGGATTATGGGTTGAGTTTACACCTCAGTCTGAA

GTAAAGTATTGAGCAATGAATATGACTAGCATGCACATCTTTTGCTTAGAAAGCGAGCCCCGTCTAAA

CCACCATGCAAGCTCTGAAATAATCCGAAGTAAAATGATAAAATTCCTAATGTTGCTCCGCTACGTGT

TTTTTCACAAAAGAGATCAACATCTCATGCTTAAACTTTGATCTTCCTTTCAGGTGACAAAAGAAAAT

AGCGGAAGCATAAGCTCTATCCAAACAATTAGCTTCATATTGAAATTATCCCCATATTTTACACCATA

TTTCAATTCCAAACATGACCAAGTTACCAAATTTACATTTAGCTCAAACAAAGCTCATGGTCTATGTC

ACTGTTTAAGCCCAAGAGGCAAGAAACAATATATCGGGCCACAATATTGAATATTAGTTATAGCTCAT

CTTTTATTATATATATTTTTTAAATAGAGGTCCTGATTCAAAACTTTTATAAGTTCTAGTCACATGAT

CCAATAAAAAAGAGCTTAAAAGTTATTTTTAAGCTTAAAAAATAACTTATAATCTATACGGGAAATAT

ATTAAAATGTAAAAAAGAGGTTAAAAGTTGTGTATAAGCTTAAAACAATATATTATAATCTACAAAAA

AAATATATCAAAGTGTAAAAAAATAACTTCAAAGCACTTTTTTAATTTTTTTTTAGTGTTTTTTTGAA

TTATTAAGTGAAAAAAAAAAACTACCAAAAAGTTATAAAAATAATATTTTTTTTTATCATTTGTAAAG

TGACCTACACTTAAAAATATTATAAAAATAGAGAAATATTAACAAAATTTTTATTGAAATATGACATT

CCACAAATGAGTCATATTCTATACCATATTTTAATTCCAAACATGACATAGTTACCAAATTTACATTT

AGCTCAAATAAGCCCATGGTCTATGTCATTGTTTAAGCCCAAGAGGCAAGAAATGATATTGTCATGGT

GCATTCGCAAACAGGAAAGGAAAATAGATGAAGCAAAGAAGAAATTGGCTTATTGGACTTTGAAGCAA

AATGGTTGTGGAAGTTGAAAGTTATTTTGTAATGATAATATTTTGGGCTTGCTTTCTTTCAGTTTTTA

AATTCATTTTACTGGTATTTTGACTTCCAAGAGCTACACGTTTTTAGCAGTTTGAAATCATTTTGTTT

TTTGTTACTTTACAGCTGCCCAAAAAATATGCCCTTTGCATTTGTTGAAAATGGAAAAGCACGTTCTA

TTTTTTTTTTTATCCCTCCCGGATGTAAGCTGCAAAACTTCGCAGACGACATGATTTGAACTCTGGCG

ATGAGCGTGATATACTTAACAAATCTCATAAAGAGATCAATATAATGAACACGAAACATATCAAATCT

CCATTGCTGAGAAAGAAAACTCCCAATTGGACAAAACGGAAAAGATATTTTCTTATAAATGTGTTCAC

TATTTCTGAGAATGAGATGGACGTATTTATACTGTTTCATCTCATTCTGTTATAACAGAAACTTTCTT

TACAAATAGGTTCATGCTATTACATAAGTATCACAAACTAACTTTCATACTAGTCTATCAATATTGAA

ACATTACAGATGAAAAACAAAACATACATATGAAATGTAATACACCCCCTCAAGATGGCAATGATGGA

CTGAAGGACATCACTCCCATCTTGGACAACAAAGAAGAAAAGAGTTTAAAACGCAAAGACTTGGTGAA

TAAGTCAGCTAGCTGATGATCTGTATAAATATGAAGCAAATGCAGAACACCACTTGGGATCTTTTCTC

TGATAAATGGATGTCTATTCCAATATGTTTTGTCCTCTCATGGTGAACTGGATTAGCAGCAAGTGCAA
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GAGCAGACTTGCTATCACTGAAGAGTACCACATGTTGAGAAAGACATACACCCAAGTCCAACAATAAT

TGCTTCAGCCAAACAATTTCACAACTTGTTATTGCCATAGCCCTGTACTCAGCTTCTGCTTAACTGCG

AGAGACTATGTTTTGCTTTTTACTCTTCCAAGAAACTAAAGCATCACCCAGAAATAAGCAATACCCAG

TCACTGATCTTCTTGTGTCAACACAACTTGCCCAGTCACTATCACATAATCCTTTCAAAATTAAACTA

GACGTAGCAGGGTAAAACAACCCTTGACTAGGAGAATTTTTAAGGTACTTAAGAACCCTCATAGCAGC

AGTATAATGTTCTTCAGTTGGAGCACTGAGAAACTAGCTTAAAGTGTTAACAGAAAAACTAATATCAG

GTCAAGTTATTGTCAGATAAATCAATCTCCCAATGAGCTTCCTATAACTTGTAATATCAGCAATAAGT

ACACCCTCTTGTTTAGAGAGTTTAAGATTTGTCTCCATAGGAAAAGTAACAGCTTTAGAAGCTAGAAT

GCATGTATCTTCAAGGAGATCTAGCACATATTTTCTTTGGTTTAAAAAGATGCCACTATTATTCTAGT

TACCTCTATACCCAAGAAATATTTCAAATGACCCAAGTCTTTAATATGAAAAGTTGTATTCAGAAAGG

CTTTTACTTTATCAATAAGCAATTTATCTGAGCTTCATAGGATGATATCATCAACATAGACCAGTAAG

ACCAGAAAACTTGTCTCAATAGTTAATGTAAATAGAGAAGAATAGCATGAGACTTAACAAAACCAAAA

TTAATAAGAGCTGTAGATAGCTCGCTAAACCATTGTCTACTGGCCTGTTTTAAACCATATAGTGACTT

ATGTAGTTTGCATACCTGAGAGCTATTTGATTGTACATAGCCTGGAGGTGGTAGCATGTATACCTCTT

CTTATAGCTCACCATGCAAAAAGGCATTATTCACATCCAACTGTACTAGAAACCAGTGTTTTGATGCA

GCTATAGCAAGTAAGCATCTCACACTTGTCAATTTTGCAACTGGACTGAAAGTCTCTTCAAAATCCAC

CCCTTACATTTGTGTATACCGTTTAGCCACAAGCCTAGTCTTATATCTTTCAAGGGAACCATCAGATT

TGAGTTTAACTTTATACACCCATTTGCACCCAATAACATTTTTTCCTAGAGGCAAATCAACCAAAGAC

CAGATTTTGTTTGACTCTAAACCCTTAATTTCTAAGTCCATGGCATTTATCCATTGTGGACACCTAGA

AGCAATTTTAAAAGACCTTGGTTCTTGTATAGATGATACAGCCATACAATAAGTCTTATGGGCCAAAG

AGAGGATGGAATAAGAAACATGATTTCTAATATCATGCTCAACCTTTTTGGCACTAGAGTAACAATGA

AAATCTTTTAGATGACCTGGTACAACCTTAAGTCGTTCTGATTTCCTCATAACAGGTGTGTTAACTAC

TATGTCATTTTCCTGTTCTGTACCCACTGGAGAGACAATTTCTTTAGGTAGCAAATAAGGGAAAATTT

CTTCATAGAAAATTACATCTCTAGATATAAAATAACTTTTGCTTTGAAGATCCATCAATCTATAACCT

TTTTTGGCAAATTCATACCCCAGAAAAACATTCTTTCTGGACCTAGAATCAAACTTAAGCCTATCTCT

TGTAAGAGTAGTGGCATAGCATAAACAGCCAAAATATCTTAACTGAAAGTAAGCAGGTTCTTTATTAA

ACAAAACTTGGTGTGCAGACACCCCTTTGAGTATTGTACTAAGTAATCTATTAATAATGTAAGTTGCT

GTCATGACACAATCTCCCCAGAAATTAATAGGCAAACCTGATTGAAATCTCAAAACTCTTGCAACATT

GAGCAAATGTTGGTGTTTTCTTTCCACTCTGCCATTTTGTTGTGTTGTTTCTACACAACTAGTCTGGT

GTATGATGCATTTACCATTATAAAAACTCACAAAATCAAACTCTAGACCATTATCAGTTCTTACCGCT

TTGATCTTTTTGTGAAACTGAGTAGAAACCATCTCATAAAAAGTCTCTATTAGAGTTCTGGTTTCAGA

TTTATTCTTCATTAATAACACCCAAGTAACTCTAGAATGATCATCAACTATAGTCAAGAAATAAGAAT

AGCCACCATTTGTTGTTTTACAGTAAGGTCCCCAAATGTCAAAATCTACTAAATCGAAAGAAGAAGTT

TCTCTTGACATACCATCAGGAAATGACAATCTCGTTTGTCTAGAAAACTGACATATATCACAAGGTCC

AGGTAAAGAATTCCTCTTCAAATCATCTATCTTATTTGCTAATATGGCTAGATTATGATTGGAAGCAT

GTCCTAATCTACTATGCCATTTATTGTATGTATACTGCACAAAAAAAATAACTGGTTGTGACCTTCTT

CCTTGGTTTAGCACCTTCACATTCTTCAAGAAATATAACCCTTTATGTTGTTGAGCCATCCCAATCGT

TCTCCAAGAAACTTGGTCCTGGATCAAGCACTGTGTTGCATTAAAGATTAAGCAACATTTTGAGTCTA

TACTAAGCTTGCTTGCTGAGATCAAATTGTACCCAAAACAAGGAACACAGAGTATATTTTCCAGTACT

AAACCATTATCAAACACCACTGTACCAACATGAGTAACTTTGGTTATATGACCATTTGGTAGAGAGGC

CTCAGAATTATATTCTTCTTTAACATTAGTTAGATTAGATAAAGAATGAACCATGTGCTCATTGGCAC

CAGAATCAACCAACCACATCATCTCACTGTTCTTGTCACTTATACTAGTAATAACATTAAGTGCAAAA

AATTCAAGAGAAGAGTTTAGAGAATTACCAAAGATGCCAGTATAGCTCATATGAGCTAGATTTGTTGT

CCCATTTACACTTTGATTATCTTGAATACTTTGTGCCTTCAACATTTTGCACAAATTTTGGTACTAAT

CTTGAGTAATAGAGCAAGAACCAGAATCATTATTTCCTTGATTGAAGGACTTAGTAGTGTCATTATCA

ACATTGGAGGCTTGATTTGCACTAGTTTGTGCAATAAAAATACCATTTCTTGGTTTAAAACCTGGTGG

ATAACCATGTAGCTTTCAACATTTATCCTTTGTATGCCCCTTTCCCCCACATTAAACACATTTTAGAA

TAGGCTTTTAGAACTTATTTGAGTTGCTATATCCAAAATTAGGTCCAAAATTAGGTCCAAAATTAGGT

CCAAAATTAGGTCCAAAATTAGGTCTATTAGCTGTCATAGCTACTCCTTCTGTGAGAGACCTGGGCAT

GTAAGCAACATCTCTCTGTTTTTCTTCACCCTTAACCAACTGATATACTTCATTGATGTTGGGTACAA

GTTTCATCATTAAAATATGTCATCTTACACCACTATAAATCTCATTCAATCCAATGAGAAAAATCATT

CTTAGCAATTTATGCTCCCTTTTAAATATTCTTTCAACAAATGAACAACAGCAAGTGTTGAGAACACC

ACAAGTACATCTAAAAATAGGGCAAGCCAAAGTCAAATCATTCCATATAGTTTCCAGCTTGATAAAGA



251 

 

ATTCAGTAACCGTTTTATCCTCTTGTTTTAGATTGTACAAAGAGCTTTGCAATTCATATACCCTAGCT

TCATTTCCTTGGACAACATTTTTGCTGGTGTATCAGTATATAAAATGGATTGTCCTATCTCTGCATTT

ACTGAATTTATAATCCAAGATTGCACAACCAGGTTGCACCTAATCCAGGCCTGATATAGGCTTTCAGT

AATAGGTGGGCAGGGGATAATACAATTAACAAAACTCAGCTTAAATCTAGCACCTAGGGTTATTTCCA

TAGCTCTTCTCCAGGTGTGATAATTGTTCCTATTTAATAATGGATTAACCAGAGAACCACTATTTGTA

TTACCAGGCCCAATATAAAATGGCATTCCAGTCAAATCAACCAATAAATAGTTCAGAATATTCCCATT

ATTATGTTGATTGTGAGCATCACTACCATTATTTTGCCCATTTTCTTCTTTATTATTACCATAATTAT

AAGAACGCGTTTGTATCACCATTGCATAAAATATCAATCAATCAAGATATACCATTTTCCTTATCTCG

ATAAAGAAAACCCCAAAAAAACGAGGATATATTCACAATAGAACCCTAATTTTTCGATCGAATAAAAC

CCTAAAGTGTATTCAAAAACCCAGTTTAATCAACTAAGGTAAAATTTATCAAGAAAACATAATAGAGA

TCACCTTCTTTATGCGGAAACGAAGGTTTGCTCTGATACCATAATAAATCTCATAAAGAGATCAATAT

AATGAATACGAAACATATCAAAACTCCATTGCTGAGAAAGAAAACTCCCAATTGGGCTAAACGGAAAA

GATATATTCTTATAAATGTGTTAACTGTTTCTGAGAATGAGATGGACGTATTTATACTGTTTCATCTC

ATTCTGTTATAACAGAAACTTTCTTTACAAATAGGTTCATACTATTACATAAGTATCACAAACTAACT

TTCATACTAGTCTATCAATATTGAAACATTACAGATGAAAAACAAAACATACATATGAAATGTAATAA

TACTCGGTTACCAACCACATGGCTACCAACCACTTGCTCAAAGCACGTTCTAATTTGATCATCTTGTA

GTTAGTTTATTCTTTTGGTACATTCAACTTAGCATTGTTACCAACTACACCTTTTGGGTTGTCAATTA

TACCAGACACTCGAACTAGCAACTTCTCATTGGATTGGTAGTTTGTTACAGGTGATTGAGTAATGCTA

CATTCACTACTCTAACACTACTTATGAGAGAAGTGAAGACAAAAACGCTATGGAAAAAACTACAAATT

TTGTTCTCACTCCTCTCACAAGAGTGTAAGGAAGAACATTGGAGTAGTGAAAATATCTTTACTATCTA

CTTGTAACGAAGATTTTTTTATCACTTTCGAAAGTCAATCTTGAGTGCAAACATAAGTTGAAAAATCA

AACACAATCAAATTGTAGATTTATAATAATTCTTGAGCCCAACTATACAAATTGTAAAACCTAACCAA

ACCAAACCAAATGTACTATTCCTAATTGGATTGACTTATATTTTTTAAGGTCGAACCAAATTGACTAC

AGTAGAAAAGCACGTGGAAAAAAAATATGTACAAATATGAAATTCTGCATTTCTCATGGAAAATATGC

ACAAGCTGAGGCTAGCTTCACCGAATTTGCCAACTTGGAGAAGCCTGAATTTGCTAATTTTGACACTA

TTAGTTAACATAATCCACATGTTAAGCAAAAACTTATTAATCGTTTATCTTTCATATTGTCTTTGTTG

ATCAAGAACATAAAATTATGTAGCATTAGTTAATTTGTTGTCAGCCGGAAAATTCATTTTTCGTCATG

CATAAACTTCTATAGAGAGGCACTTAAGTGCCTTTTATTCCCATACATCGCTATAGCGCCTGCTTAGG

GTCGGGTCGGGTTGAAACCCGCGAAATTACCATCCCTATGTCTACTTAATACTACTAGTACTAACTTT

AGTGGTATAAACAGGATTTAAATTATGTTATGCGGGGCGTATAAAAAGCATTTTTATTAAATTAACTC

TTTCTCCACTTGTATAATTTTATTTTGATTTAGACAAGTCTGGATTTTTATTTTCCTTTTTGACAATA

GTAAACCGCAATTAGTAAGCACCACAAAACCACATCATACAAATTGTTGGCCCGCGTGCGGCTAACCT

TAGAGGGGGGGTGAATAAGGTTTTTGGCGCTTTTCGCCTAATTAAAACCTAAGTGCAACNNNNNNNNN

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNTAAACGCAAG

CAATAAACTAAGCAATAATATATTTGCGGAAAGTAAAAGCAAGGAAAGAAAATGACACCGTGATTTTA

TAAATTAAGTACGAAAGTCACCATGCTTCAAACGGCCTCATGTTCCCTTCTTTTGTCGTGGAGTCGAC

GTGAGATTTTGATACGCTTACAGAGGTGGTTTTGGACCGACTTACTATGGAGTTGACTTTGGTTAGGC

GTGTGACTCGAGCTGAGGCGCTAACATCTGTTAGGCTGGCAGCAACTGTTGGAAAAACATGTGAAAAA

CAAGGGTGTTTCCGAATGGTCANNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
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NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNAGTGACAAGAGTTGT

ACCTTGGGAACAAAGTCCCGAAACCAGAAACCTCTAAAGGTGGTTCGGGAAATAATGTTTAAGGGAAA

CTGCCCAGCAGCTGCCTCTCTTTTTTATTTCTGTTCTTTCATTTCAGTACCTTTAAATTCTGTATTTA

CATTTCAGTCTTTTNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNTTTA

AATTCTGTATTTACATTTCAGTCTTTTACATTCTGTAATTTACTTTTCTGTATTGTTTCTTTTCTGTA

TTTACATTTAAGTACTGTTTATTTTCAGTCTTTCAATTCTGTAATTTATTTTTCAGTTCTGTAATTTC

CAGTATTTACAAAACAGTCCGGCAGTTTATTTTTTCCGTTAAAACCAGTCCGACAATTTGTTTTATTA

CAAAACAGTCCGACAGTTTATTTTTTGTTAAAACCAGTCCTGCAGTTTATTTTATTACAAAAACAGTC

CGGCAGTTTGTTTTTTGTTAAAACCAGTCCGGCAGTTTGTTTTATTACAAAACAGTCCGGCAGTTTGT

TTTTTGTTAAAACCAGTCCTGCAGTTTATTTTATTACAAAAACAATCCGGCAGTTTGTTTTTGTTAAA

ACCAGTCCGGCAGTTTGTTTTATTACAAAACAGTCCGGCAATTTGTTTATTTGTCAAAACAGTCCGGC

AGCTTGTTTATTTGTTAAAACAGTCCAGCAGTTTAATAGTTTGTATTAAATCTTTCTGGATTTTAAAT

TAGTGTAATTTTAATTCTGTTGAGTCAGGAATTGTAATTTATATTCCAATTCTGAGAAATAAAATTGT

TTATTTCCATTATAGTCGTTTGTTCTTTACTTTATTGCTTTTCGATATAGTACCAAAACCAACAACAA

CTTGTTTTCACTATACAAAAAGCAATGTGTGGCGGTTTTCTTATGAATTCTGACGGAGTATAGTTTGG

TTGACTGATTTATTTATAATAAACCGACATTAGCACGTGTTTTTTTATTTTGTTGAATGTATGTAACA

CTATGTTCATGTGTTGAAATATTTATTTTATTAATGAGTTGTTCATAATTGCTATATTTATTAACATT

GAGAGTATCTATTTTTGTTTCAAAAAAAGTAATAAACTCAATATAAAAAAACAGGAGTCCTAGTTTGA

TAAGGACACAGGACAGACAAGTATTTCAACAATCTCCAAACACCTACTTATACTTGTGTAATCTTCTC

CTCCACTTTCACCCTCTCTCTCATAATAATAATAATAATAATAATAATAATAATAATAACAAAAATAA

AGAATGAAGATCTTGATTGTGACATTCTCTCTCCTCCTGATCATCTTATCTTCATCATCATCTTCATC

AGAAGATCAGTTTGCCATTAATGGTAAGGTGTTAGAGCTCAACGATACCAATTTTGAGTCCGCGATCT

CTTCCTTAGATTACGTTTTCGTTGATTTCTACGCCCCCTGGTGTGGACACTGCAAGCGTCTCTCTCCC

GAGGTCCCCATCTCTCTCTCTCTCTCTATATATATATATATATATATATGTATATGTATATATGTATG

TATGTATGTGTGTGTTTATATATGTATTGGTTTCTGCTAATTATGATTGATTATTTTACTATGAATGA

TTTACTTTTTAGCTTGTACTAGTTGAAACTAACAAACCTATTTAAGAATACATTAAATTGGAGTAGTA

TTTAGATATGTAGTTTTATGTTTATGTATATTAGAATATGTATATGTATGTGTATATATATGTATTGG

TTTCTGTTAATTAAGATGGATTCTTTTATTATGTGTAATAGTACATCCAATCCCACTAAAAACACCAA

AAACGCCTTTTGATAGTAAGTAAAGGGACATATTATTAAACTATAGTCTTGATCGATAACAATGACAA

TAACAATAAAAATAAGAATGAAGATCGTGATCGTGACACTCTCTCTCCTCCTGCTCATCTCATCTTCA

TCATCAGATGAGCAATTTCCCATTAATGGTAAGGTGTTAGAGCTCAACGACACCAATTTCGAGTCTGC

GATCTCATCTTTAGATTACGTTTTTGTTGATTTCTACGCCCCCTGGTGTGGACACTGCAAGCGTTTCT

CTTCCGAGGTCTCTCTCTCTATATATATATGTGTGTGTGTGTGTGTGTGTATTGGTTTCTGCTAATCA

ATATCTTTTACTATGTGTAATGGTCCCACCAAAAAGGCCTTTTGATAGGAAGCAAGGGGACGTATTAT

TAAACTACAGGCTTGATCGATATATTATTGATGGAGGATAATTCAAACTTTAACATGAATGGTTTAAT

TTTTAGCTTGTAAGGAACCCTTTTAAGAATATATAAAGTTGTATCTACATAGATATATATATGTATAT

CAGTATATTTATATGTATATGTATGTATGTTAATCCAGACCGATTCTTTTATTATGAGTGATTTACTT

TTTCGCTTGTACTAGTTGAAACTAAGGAGCTCTTTTAAGAATACATTAAATTGTATGTATATATGTTT

ATGTAAATGCATATCGGTAGATGTTTTATGTATTTATTTTTATATGTATTGGTTTCTGTTAATCAAAA

TCTTCAAATACGTACTTACGTAATCTTCTTCCCCTTCACTCTCAGACTCACTCACAATAATAACAATA

ATAAAAAAGAATGAAGATCCTGATTTTTACACTCTCTCTCCTCCTGCTCATCTCATCTTCATCTTCTT

CCTCATCAGATGAGAAGTTTGCCATTAATGGTAAGGTGTTAGAGCTAAACGGTACCAATTTTGAGTCT

GCGATCTCATCATTAGATTACGTTTTCGTTGATTTCTACGCCCGTTGGTGTGGACACTACAAACGTCT

CTCTCCCGAGGTCCCTCTCCCTCTATATATATATCTGTGTGTGTGTGTGTGTGTGTGTGTGTCTGTGT

GTGTCTGTGTATGAGGTGTGTGTGTAGATATATATATATGTGTGTGTGTGTGTGTGTGTGTTTATATA

TGTATTGGTTTCTGCTAATGATTTACTTTTTTAGCTTGTTCTAGTTGAAACTAAGGAACCCTTTTAAG

ATTACATATAATTGTAGTATTTAGAATTGTTACATATGTAGTATATGTGTATATTATGCATATGTATT

TGTTTATATATGTATTGGTTTCTGCTAATCAAGAATATTCTTTTATTCTGTTTATAAAATGTTCCCCT

TTAGATAGGAAGTAAGGGGACATATTAATAAACTACAGGCTTAGATCGATGTGGAATAATTCAAATTT

CACATGAATGGTTTACTTTTTAGCTTGTACTAGTTGAAACTAAGGAACCCTTTTAAGAACACATTTAA

TTGTATGTTGATATGTATATGCATATTAGAATGATTTACCTTTACCTTTTTTTAATCAAAGATCGATC
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TTGTTTTGATCAATGATTTACCTTTTTGCTTTTACCAGTTGAAATATATTTAGTTCCCTTATAAGGGT

ATGTTCATTTGTGGTACGATTGCGCAGTAGTATAGTTATTTTCAAAATATATATAGAAACCTTCTCTA

TATTGATTTTCTCTTGTTAAAATCAATTTTTTAACTTAAACTAGTTGAAATCAAGCAAAAATCTTATA

AGGGTATGTTAATTTGTTGTTCAATTGCCCAGTTTTATAGTTTCTTTCCTCAAAATATAATAGTTTCA

TACAATTTCTGATTTGATGAAGCAGCAAGAGGTGGAAAAAATCCGAATAAGACTAGATTCAATTAAAG

TAGTAATCTGGTTCACTAGTAAGGGAGAGAAAGAAAAAAGGCTATAAACCCATGCATATTTAAAATCT

GAGGAAAGTTCAATTTTTACCATTTACTTTTGCCGAGGATAGATTTTTAACCCCCTGTAATATCATTT

TTACATAAAGTTCAGCTCCTCCCATTCTAGAATGCTGCTTCAGCCACTTTTCTGGTTTATATCATTAA

ATTTTCTCATTAGGCTATAAAATTTGTTGGTTTTTGACATTTTGTCTAAAATGGGGAAAATCCATACA

TTTTCTCATTTTGATTGCGTAGGCATATAAAACTATGACGAGTATTTTAATGTTTCATGTATTTCTAG

TTTTTTGTTGTAGCTTCCCCGATGGCAGAAACTTACATATCATTAAATTTTCTCATTAGGCTATAAAA

TTTGTTGGTTTTTGACATTTTGTCTAAAATGGGGAAAATCCATACATTTTCTCATTTTGATTGCGTAG

AGCATATAAAACTATGACGAGTATTTTAATGTTTCATGTATTTCTTGTTTTTTGTTGTAGCTTCCTCG

ATGGCAGAAACTTACAGGGTAATTAAGATGACATAAGTTTTGGCTGTACAAAGTTTCGATAAACTGAC

CCACTTTTACATCAATTTTCTCAGTAAGAATATGTAGATTTTTAATAATTTCCCATCTTTAGGAAAAA

AGTATCCATTTTCCGTGAGTTTGTTTATTTCCTTATTATCATAATATTAGTTTTTTTCAATAATTGAA

TTTAGAGAAACCTCCAATAATCATTTTGGCTTATATGATTTAATAGCCCATCTTTAGAGCAAAATTAA

CAATATCAATATTAACCTGTTTGGTTTTGCACAAATAAGAAACTAGCTTCAGAGAGGGGAAAAAACAC

TCTTTACAATAGTAATCTATTTTCATGATATATGTGTATTCTTCAATAAAAGATAGAAGAATTACATC

TTTCGTCTCTTGCGCTACATGTCATCAGTTTTTAAAGAGCTTAGAATTACTTCTAAGCTCTTCATTAC

AACTGTCTTTGGAATCATGATCGAATTCATAAGAACCGCTTATCTTATGTAGGATAAGCTAAACAACT

TCCAACTTCCCAAGTATTAGAAACCTAAATTCTAAGAAGTTCAGGGGAATTGAAATTTATACCAATCT

ATATCTATATATCAATGGAATAGAAAATTATACCAATCTCTATCTATCTATCTATCTATCTATCTATC

TATATAGTTATATATATTTACATAGATAGATAAATCAAAAGATAGAGATTGGTATAATCTACAATTCC

CTTATATATATGTATATATATATGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTATGTATATA

TATATGTATTTGAATATGTATATGTATATATTTGGTTCACCTTAGATCTAAATGACTGATTATCTCCA

CACACTAAAATCTAAAAATACAAGTGTGCACGTGACTTGTGATATCATGTATATCTGATTCTTTTTTG

AAGTTTTTCACGACTGTGACCTCTTAAGTCTTAGTATAGCAAATCAATGGCTAACTGCTAGGATCGTT

TCAATGCCGTATCAAATTCATCACGGAAATGTTGTTTTCCGTAGAAATATTCCTCAACGGGATATAAC

TGCGATCTTGTGATTCATAGCGGGAAATAAATTTTAGTAAAAACTAGGATTACGAGGATATTCCAAGG

GTTCTTTCCTACAAATTTGTAGTGATTTAGGCAGTTGGGTGAATTTTGACTGTTAGTTGTCCATGAGT

ACCATGATTTATAATCCAAAGTAGTGTTGCACTTTATTATCATTCATGGATTTGAGTTTTGATTGGTC

GAAATAGGAAAACATTGCTTAAGTGATTAAATAGTTAGATAAATCTATAACTCTTTGACACTTCCCGC

GAAATCTAGGCACAGCAGACTGCAGACCATTGAATGATGATGTTCAGAATATTGAGTATATGCTTTGG

AACTTGTGGTTTTTAAATTACCAGGGCATTGGACATTTTTGTGTATTTTGTCTAATAATTACTGTTAC

TTGAAAATTGAAATCCATTATATTAATGAGCTAAACAATTGGCATCATGGGTTTTCAATGGAGAAGCA

GTTGTATTACCATAGATTTCCCATCCTCATTTAGTAAGCATTAATTTCTCTATATATTTTGGTTTCAT

TAATGTCCGGCTTCGGTTTGCCTGAAAACATTTCCTTCTTAATCAATCTGAACTTGCTTTTGGTTTTT

AATCCACGAATCCAAACTCAACCAAAGGTAAGATTGTGGATAGGAGAGGATTAAAATTCATAGTGTTT

GCAGAGTTCCATGGATTTGTTGGTGTCCTAAAATTTAGTCGCCTTAACAAATAACAATAATGCCCTTC

AGAGTCACTCCGAAACTGCTCATGGATTAAGGAATTATAAATCCTAATGCAACCTAATGGTACGTAAG

GGAATAGACTTGAGATTCATAAGGATTTGGATATTCTTCTATATTTTTAGGTAGCCGAGTTCAAGTTT

TCTATTTCTTATAGTGCTCCTTTACCTACCTTATTTATCTTATTGGTCCAAGTCATCAATTAAGCTAA

CTTGCCATATGCATTAGTTGACTCTTATTATTCTACTTATCAAGCCAATTAAACGAAATCTGTACACA

ACTAGAATTTTCATGAGAACCTGTTGTGACCATTAACTATGTCTGTGTTAAACAAGATTGCCTTATTG

CCAATGTAAAACTGATGACTTGTGAGATCGAAGTGGAATATATTTGGAACAACTTATATGAATATCTT

GCCGTGGCATATGCATAGAAAATCGACACTTCTGCTTTTTGTTAACAGTCTAGCTGTTAAAAAGATAT

GATCAAATCCCTTAATATGGAATAATTGAACAGGTTATTATTATCAAATGGGAGAAGAAACACAATAT

AAAATTTAAAAATATATGAGTATGAAAAAATAGAGGAAAGAAGAATCACTAGCTTCAATTAATAACAC

ATTTGGTAATGATACAAAATAAAATATTTTCTTTGTTTAATTTGATTTTCCATGTTTTCTGCGAACAG

TCTGCAAGACAACCTACTAGAAATAGGTTTCAAAGATGTTTTTTTCTTCTAAAAAATGCTTACTTTTA

TATGTACAACTATAAAATGGCAAGCACTGTCGGATGTGTTTTGCCCAATAGTGTATCCTAATCTGTCG

ATGAATTGTGTAATGACAATTTTTACTGATAATGTTTCTCCTAGAACTTTTAATGTATTAAGTTACAT
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ACGATAAAAGTACTTAACTAAAAGTCTAAAAGTCAATTAAAGCATATGGCAAGTCATCCTCATTGATT

GTTTGGGGTAATAAGATGGGTGAAATAGATAAGAGGTGTACTATAAAGGCGTAGGATATTTGAACTCC

GCTTTAAACTTATAGATTTGCAATGACTGGTGTACTTTTATAAAGGGCGAGGGATTAAATAAGTGGTT

AATATCTTTGTATAGCCTAAAGTGGTGATTCCCAAACCGTTCGATTGACTATTAACAGAGATGACATG

GATTTAGAAGGGCTGGTGTACTATTTTGAGTTTGAAAGGCATCTCTAATCATTCTTTAAATATCTTAG

TATCATAGAAAGTGTCTCCCCTTTATGCAAGGGGCGGTCCATATGGATACAAATTGGTAAATTTAAAC

TCCAACTTTAAAAGATTGGTTCTTGGAATTCCTTCTCTACTATAGCATTTCTGTTGGATTATTATTTT

GTTTCATATTCAATTGGTTAAAAGTAAGAACTATTGACCTCTTTTTCCTGGTGCAGTTAGACAAAGCT

GCTCCCATTCTTGCTGAACTGAAGAAGCCTATAGTAATAGCTAAAGTAAATGCTGATAAGTACACTCG

TCTGGCTACTAAATATGAAATTGAGTATGTTCTTTAAAACCTATTTCTCTTTGTTTGACATTTGATAG

GATTTTTTCTACTTTTCTATTTGAACCAAATCCTAGTAGTATTTGTGAAATAAAGAGTAATAGAGTTC

TCAATTAGCTAGCCAATAATTTCTTGAACACAAAAGTTGTCATTTTGATATTAATATAAGATGATTAT

TGAATTCAATTTTATTCCATGTGATGCAGCGGTTTCCCTACCTTAATGGTATTTATACATCGAGTTCC

AACAGAATATTATGGTCCAAGAAAAGCCGATTTACTTGTTCGTACCTTGAAGAAGTTTGTTGCTCCAG

ATGTTTCCGTTCTTACATCTGATTCTGATATAAATGACTTCATCGAAACTGCCGCAACAGAGTTTCCT

ATATTTATAGGATTTGGTTTAAATGAATCGGTAATATCTAATTTGGCAATGCAGCATAAGAAAAAAGC

ATGGTTTTCTGTGGCAAAGGATTTCTCAGAGGATGCCATGGTTTTATATGATTTCGATAAGGGTCATG

CTTTGGTGGCTCTTCATCCCAAGTACGATGAAAAGAGCGTATTTTATGGCCCTTTTGAAGGTTAGTGT

ACATTATATTGCCACTTTTGTTTAAGATTTCAAACAAATAACCCATAGTCCAACATGTTTTACGAAGA

CTCGAAATTCTTTTTATCAATTTTAATGAAATCTGTGTTTTGAACTCATAAAATGAAAGAACATGATT

CAAGTCATATGTGGTGATTTTATTGTTCATATATGTGACTTTTAACCATGTTTGAGTGTGTACTTATA

GCCTCATTTTGCGATATGACTTGCAGTATTAAAAATGGTCCTTTTTTTTGGCAATTGGTTTTTTTGGG

AAAAAAGGTATCCAAACGGTTCAAATTAATGCCCTACGCTATATCAAGTTTCAGTATGAGTGGTTTAG

CTGACATGCCATTGGTTTCATGCATAAAGGCAATATATTTGTTTTATCTGTTTCTTCAACCATTTCAG

TTTTTGAGGATTCTTTAAGAAAATGTGTTGCCTTCGTTCTGATCTTGAGTGAAGAAATTTGAGACACC

AAAGTTATTAAAACATGACTGTAGGAAATAGAGAAGTGCTAATTTACTTCTTTGTGCACAAGCTTAAA

TATTTTTTACTCGTTCTTTCACACAGATGAATTTTTGGAGGAGTTTGTAAAGCAAAATCTGTTACCTT

TGGTCGTGCCCTTGAATCAAGAAACACTAAAGTTGTTAAAAGATGACCAGAGGAAAATTGTTGTGACA

ATCATGGATGATGAAAATGATGAAAAAACAAAGGACTTTGTCAAACTATTGAAGGCTGCTGCATCTGC

AAACCGTAACCTGGTGTTTGGTTACGTAGGGTTCAGCCAATGGGAAGAGTTTGCTGAATCATTTGAAG

TCACTAAGCAAACCAAATTGCCAAAAATGGTTGTTTGGGATGGAAATGAAGATTATTTATCAGTAAGT

TCAATTATTCTTGAATTTTTTTTAGACCATTTCAGTTTTTCAGTGTTGCTTTTTAAAGCTGTGATGGT

TCTGCATCAGTTCTTCTGTAGGTACTGTAGGAGTCGAAATTAATATCATGAGTAAAAGATGTCTTATA

TGTCATGCTTAGCTGAAATATGATTCTAAACATGAACGGGATCTTGTGGGAGATTATGTTTTTGTTGG

TAAATATATGCTTAATTACTGTCCAACTTATGTTGCCTATGTGGCTTGCCTGGTAACGTCCACTAGAT

TGCTAGTTTGCTATTCCTTCGCTACAGACTTTGTAATTAGATTACTGTCCAACTTACTGTCTATCTCA

GCTTTGTAGTTTTGAGGTTTTCTTTCTCTTGTGACAGGTTATTGGTTCAGAGAGTTTCGAAGAAGGCG

ATATAGGATCTCAAATCACGCGATTCCTCGATGGGTACAAAGAAGGGAATGTGATTAATAAAAAACTT

AGTGGCCCGTCATTTATGGGGTTTCTCAAGTCGTTGTTGGGAGTTAGAACCATTTACATTTTCATTTT

CCTCATTGCCACAATTATGCTTATACGAAGCATCAGCTCAGAGGAGCCTTTAAGAGTCGGTACAAAAG

AGCAAGTTGGTCATGAAGAGAGCTCCAGTTCTCAGGATGATAGCAGAGAGGCGATCCAAGGGTCAGGG

AAAAAGGAAGATTAGCCGCTGCTTCGTTTTCTTTTTAATTATTGTTTTCCACTTCAACGGAGGGGAAG

TTGTAAACTTACCGTTTTGAAGAAAGAAAAACTGTTAGCACATCCTCTCTAACTCACCTTTTTAAGTT

AATGTGAGTCTTGTAGAGCAATTAGCGTTCACGAGACAACTTCGTTATAAATTTTGGTTTCTTAATTT

TTTTTATGTAATTTATATACCGTCTGTTTGTTTAACTGGTATGTTTTAGCTCCACAGGTGTCTTAACA

AAAGTTTTCATTGTGTTATGTAAACAATGTTCTGTAACATTTTCATATACAAGAATAATTTTGTAACA

TATTCTCTCAATCCCATGAACATTTTCAGATGAAATTCGTTTTTTTTCTGAATAGTACAAATTTACAA

AACTTTTCAAGGTGGGTTGGGACTTTTCCTTGAAGAGGAAATGCATAATGCAATCTGTAATTTCCAGT

TACTGCCTTTTAGTTGTCGATTATCAACAGAGGCACGTGTAACTTTCCAAATACTGGGTTAAAAGTCG

TTTATTACCGGCAAGTGTGTCTAACACATGCTAATCATCGACACAACTGAAATATCAAATATGTGTAT

ATTGCTATATCTCACTGTGAGTATGTAACAAGTCAAATTTTCATGACTATTTACAAAGTTCTAAATGG

GGGATGCGTTAAAATTCAATATATATTTCTGAATTCTCCTCATTCCTCCACATTCCAAAATTCATTTA

TTTTACACAATTAATTTAACGAATGACCAAGGTCTTGGAGCTAATGAAATGCATAGCAGGTAAAGGAA
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TAAAAAACCGGCACTCTTTAACTGGAAATTCTACAAAACCGTTAATTGAGTATTCTCATCAATCTAAG

TTTTTATCAGACATTTCAAAAGAAAGCTAAGTCTTTATCAGACATCAATGCCATAAGCAAACACAACA

ACAAACTACAATTACACTTAAAAAAAATTCAAGCCTATAATTTAAAATAACACAAAAAAAGGTCAACA

TACGGAAAAAAAAACCACACGAGCTCTTCCTATAATGTACAAGCAGCCTGACAAAATCAAATAGAACT

GAAAAAAAACGATGCTAAGGTGTTTCAGAGGATATCGAAGATCTTTTGCTTGGTCCTTCATGCATGTA

CCAACACCTTGCTATAATATATACCAACAGGCTTCCCATAATATATAGTCAAAATCAACATCCTGGTA

GTGATTGAGCAGAATTAAACGGAGAAAAAGTCGATGCCGACTCACTGCAATGAAGAGGGTTTTGTTGA

CGGCTTGAGGACCCAACATAACTGGACCCCACATAACTGGAACCATCCATGGGACTAGGTATATATGG

CGACATAAATCTAGTATTGAGTGGCGAAACTGAAGGATAAGCCATAGAGTAAGGTGTTATTAAATGAG

AACCGGAAGATCTTTGCGAAGAATACGCGTTTCTAAGATCGACCGAGCTCCGGCTCACACTCAAGGAA

GGAGATTGTCGGAAGGAGGATTGTAAAGAGTGGTGCATATATGGAGTACTAGTTACAGATGGGGATGA

GCGGTATGAAGATTGGGCAATAGATGCGGAGTTTATAAGGGAGCGTGATGGGGACAAGCGATACGAAG

ATGGGGATATTTGTATAGCTGCGGATGAGTGTAGTGATGATGTGGTGGAGGAAATTACGGAAGAGGAA

ACGAAAGAAGGCCCAGGAGAGAGGAGAGGGGTTCGCTCTGAGGCCGGAGGTTCACCTGTGCAAGTTCT

GGAATCGCGTTTGCATACGGGGCAAAAGGTTCGCCATGTGGTTAGCCAAGCATCTACACAAGCAGCAT

GAAACCCTGTCGAGAAAAAGATTAGATTATAAAATCGCCATTAAGTAACAATCACTCAAATCAGAACC

ATAATAAGCTAAGGCGACGTAGTAGCTCACAAGATTTGATGGAAATATAAATCACATTAAGGACCAAA

TCATAGCTCACAAGATCAAATGGAAATATAAATTACATTAAGGATCACATCAAATCAGGAATTTTGAG

GGTCCGTCTATCAACCCAATAGAAGGGAGACTACGTTTCAAACCAAAGGCTCCTAATTACCAATTGAT

GTGGGACAAATAATAAACTGAACCAGAACAAACTCACATAGAGTCTGGGGGGATGGCTTTTTAGAAAT

AATTTCTCTGACATAAAGATTCTCCGTAAATTAAGCATATGTTCTTTAATGCCCCCTAGAGACTACAT

ACGAGCCTATGTGGAGACGGGATAGCACTACTTTAATAAAGAAAGGAGAAGGGTTCGTTTTCCCCTGA

TTGTGCAATTGATATTATCCTTTCACTTTTTCCTTTTAGGTGGGGTTCATCAGAAAATGACATTCACG

GTAAAAATATTTTGCTAAAATGTTTACAATCCAGGCTTACACATTATCAAAGAATAATCTTATCATTG

AGCAACCTAGCATATCACTATATGCTGGAAATGTAAACAAGGCACTGAAAGTTTCTCCCTAATAAAAA

CTGTTTCTGTAAAAGAAAGATAAAATTAACTGCTTTTTAATATTACTACTGGAAAAACTCTTTAGTTT

AATAAAATTTTCGAACTATCACAATGTAAGAACTTGCATTCAACATATTACTACACACACACACACAC

ACACACACACACACACACAAACAGTTATAGTACTCAATAATTGGAAATACCAAAATGCTCATCGTAGT

TGGCTAGCAAAAGACCGATAAACATACTGTACAATGATTAATTAGGTGGCAATGGACCCTCTACACTT

GGCACTTGTCAGTTTTTTATTCTACGCATGACCCACTACCACCTACTACTTTGCAGTTTGCACAAACC

TGCTTATATGTGTGATCTCGTACAAAGCATATTCACCTACTCATTTTATAATATATCTTAAACAAAGC

ATATTCACCTACTCATTTTATAAAAGATTTAAATCTTTGCCTTGAACCATATAGATAAAGTTGGTTCA

GTTTATCTGATCTCATATCGTATTTGAGAAGGTCACAAGACTGAAAATTCTAAGAAAACTCCTAGACG

TATTTCATACTTGGAAAGGCATATCCGTTTTATCTGTATCTGATACTCAAATTACATTCAAGAGTATC

TTTCCGGTTATAGAACCCCCATTGTTCTCAATAACTAAATGCTCATCTAATTAATATAAAATTTTTTG

CCATTGTAAATGATAGATTAGGCAAAACCACAGAGAAGAGACTCACTGTGATGACAAGGCAATATTCT

GAGTTTATCTCCAAATTTATAATCTTCTAGACATATCGCACAAGTCTCCGAAGTACTACTTTCGTTAA

CAACCACTGCAGTAAACTTAAGGCTTGGCATTGCTTTTACCAAACGACGGCTCATCCCTTGATATTCT

CGAGAATGAGAACCTCGGTTTCTCTCTCTCCTAATTCGGTGTTTGCGGACAAAGAAACATGTGGCGAG

CACTGCTGACATGGCAAGCAGAGATATAAATGATATAGCCATTATTGACCATGCCGAGTTCTCAAAGC

TTGGGATGATCCAAAGTTCGAAATTGCTACTATTAGCATACTTTCTGAGGGTTCCACCGGACGATTTC

GAGACAAAAACTGCGTGTATTTTTATTCCCGCAGCATTTCCGGCCACTGCAATGCCAAATTTTTGATT

ATTCAGTACAATCAATGCATGGTCACAATTTATTTATTTTTCATACGGTAAAAGAAAAGAGTAAAGAT

TAGGATCATGTCACTGACATAAAAAAACATTTGAGAGAGGTCATGGCTTTGGACCCAAACTCGGCATT

CAAAATTAGTTTAGAAATAACTAGAACAACTTTCTATTCCAAAATAAGCAAAGACAACAGTGAATGGG

AAGGCAATATGCAAATTGAGATCCTTCTAACTTTATGCCACTCGGTAGCACAACAAATCTGAGTGTTT

AGCGGAATAAAAGAAGGGTCTATTTTACAACTTCTATAGGAAAGGACCGATTTGGCTTTCTAAATAAC

ATCGTCTGGGAGGATTCTAACCAGAAAAAACTTGAATTAATTGACAGTAAAGAGTACATTGCATAAAT

GAAACTTTAAGATGTAAAAACAAACATCAAATGCTAATCTGCAACAACTACTCTATAATTTTGAACTC

TTGACGAAGTATAAGCTTTTCTGAGAAGTAAATATAGGAAAATGAGAACGTTTGCTCAATCAGACAGG

AGTTAAAACGGTCCGTGATGATAGTTTTAAACACATTTAAACAAGATTTTACACGGGAAATTGATTAT

ACCTCAGGATAATAAAACAAAGCTGGAAGAAGGGAAAGACAATCAGCCAATAATGTATGACGTAACGG

TTCGATTACATTATTATTTTTTACCATTGTAGACAATAATAATTATATAACGGAAAGCACTATCATAG
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TTGATATTGGTTAAAAGTCAAAACTACCCATGCCATTAACTACACTAAAACTTGCATGATGTTTCTCA

GAATAATGACAAATTTACATTTCATATTATTGCTAGATGGTGATATTTTAACATATTGGCAAATAACA

AATAAACCTGAGTGCATTGTACCATGGAATATACTTTTGCGGAACAAACACTCATTTTATGCTTTATG

TATATGCTAGAAAATAAGGAGAGATATCAACTACAACCATGATACCATTAGATTTAGCCAGACAACTA

AATCTAAAGGGCGGAATTTCAATTTCCACTAGTTACGATGAAACTTTATCAAAACAAATAACGGGGTT

TTATGGGGCAAAAGCACTGATATTCTATTGCCTACTTGTACCCATAAAGATACATGGCCATAAATAAT

ATACCTTTATGTTTCCTAGTCATGCAACAACCTATCTAATTAGGTTCTTCTTCTCCCAAGAAAACCAA

AAAGGATACGACTTTTAAAATGATTAACTATCAATTCGGATATGGAAATCAACCTTATCCAGAAAGTA

TATGCTAAATCAAATTTCTTTTATATCAACACTTCCACGTAAACTCTAATCAGAAGCTAACTCTCTAG

AAGAGAAAATCATAACTTCATTTTATAATAAGTAATAACATCACTATTCATTGCTAATTGCCTGATTG

CATAATAACATGATGAGACCACCGTAGCGCAGTCAGATAGACAGTAGGGAATGAATAGCCTCTCAAAA

TCTATTAAAGGAAGCATGTTAGTTTCTCTAATAAATAGATTTCAAAGAAAACTTGCAGCAAGACAGGG

GGTCAAAAAAAAGTTACGCAGAGAGAATATATTGTATATTCGCATGTGTGAAAATTATAAGATCATAT

GTGCGTGACACTACAAAACCAGTTTAGGTAACTACTTAGACTAATAATAAAAACATCTTTCGGCTTAT

CCGAACATACTCAAGACATAAACTAACATGCTACTCCCAATCTTCTAAGATCTTCCTAGACAATGGAT

AACTTAGATAAGCTCATAAGAACAATATTTCCACATGACTTGCCCAAAATAGAATACAGTGTTTGACA

AAGAGAAGAGCTCTTACTTGCGACTAAATCACCATCAGCATTGTCGTAAATGATGGCCGCTTTGAAAC

CAGCAGCTTGTGCTCTTCTCACTTTATCCTCAAAGCTGCAGTTGCCTCGAATAATTAACACAAAGGGA

GATTTTTTGGCCAGGACATTAGATTCCACCTTATTTAGTAAGGGTGAACATGCATCTCGAGGCTCTGC

CACAAACAATATGCCGCATTCACCCGAACCTTTCACCGATGGGGCTTCAAAATAGTATAACAAATAAA

ATTAAGTGGGAATCATGTCCCCTTTTAACAGAAACATAATATTAAAGTTAATGAAAACAATTGAAGTT

TTCTGAAATCAAAGTGAGTATTCACGAATATAACAAGAGTCCAATACTTAAAGAATGGTTAGGCATTG

AACGGAGTACCAGTTTGGACTAACCAGAATGAAAATTAAAGCTCTGATGAAAATAAGTAACTAACAAC

TCGGAAATTTTAATATAAAGATGAAGTTTTCCATGAAAAACTAAGAACCCAACTCTGGAACTTAATCA

AGGATTACCTAAATGCTATAAGACTAACCTGAACTTAACAAAAGCAAAACACTTGTGAGAATTACGAT

AACATTCACACAGTTCACCAAAAAGTGAAGTTTTTTCATGAAAACAACATATACCAACTCTTGAACAT

AGTGGAGCGTAAATTCAATACATTGAGAGTTACAACCTAAAAAAGCGAAGCACTATTACGCACTATAT

CACATACAGTAGGACTTATTTGGCTGAAGCTTTTAAGCTAACCAGCTACCTTCTTTGAAGTTGAATAT

ATTCAAAATTAATAAAGCTTAAACTTCTAGCTCTTCCAGTCTAGAAAACCAAAAAAAAAAAAAAAAAA

GTTTTAAAGTTTTAATCCAGCTGACCAAACACACAACTTATAACTAAAAAGCAAATAAGCTGAACTTA

AAACAGCTAAAACCAAACAATAGCCCAATAAAAAACTGAACTTGACAGTGTTAAAAAGAATAGCTCAA

CTCTCTTATAACATTCAAACTAATCCAAAGTTCACACAAGGAGAGAAAAAAAACAAGAATTAACAATA

AACCCAGATCATAAAAACAAAAAAGATCACAACTATAGACACTATAGCAGATAAAAAGACAAACCCAT

ATGTAAAAATATAAGATAAAGTTGAAAACTAACCAAAATTAGCTTCAATATCCTCAAAAGATGTTGTA

ACATTATTCCCAGTGAGCACTAAATTTCCCATAGCAATATTAAAAAACACTGTTAAAAATAAAAACAA

CCAAACCCAAACCAAGGACCTTCTCACCATCGTCACCCACACAATTTTTTTTTAGAAAACCTATTAAA

ATTTAAAACCCACCGAAACTTATATAAAAAAAAGGCCACAAAAAGGTAAAATCCGTTTAGGAATAGGA

ATTAGGGTTTTTTATTTTTTTTAAATGGAAACATCAGCTTCCATCACTTTAATTTTTTCAAAATTTCA

TATCTTAATGTGATTCAAATCTTGGGCCTCTTTTTTTTTTTTTTTTAAAAAGTTTTGTTTGGTTTTTT

CCTATTCTGGGAAGCGTTTTATATTTTTTTTGGTTTTGCTATTAATAGCTCTAATGTTATTGATATAC

ATGATTATATGGATTTTGTTTAAGATAAGTCCCCATAGTTTCATTGAAGTTAATTTGGTCTCTTTAGT

TTTATTTTATGTATAATAGGTTTGGAGATTTATATAAGTTAGATAAAAGGTCCTTGTTGTTATGGATG

TAAAAGTTAGTCTGAACGATAAGATCAAGCATCCCAAGTTACTATTTTTTTGGTAAACCTAGTGTAAT

AAAAATAGTTAGTCTCAAATAAATAAAAAAATAGCTAGTCGAAACAATAGGGGAGGCACTGGGCGTAT

GTACTATTTGTAAAAACGTATTTATATATTATAATTTGACAATTTGTCATACACAATCTTTTTTGATA

ATTTTTACTTTATTTGTTAAAATTTGTCATTTTATTATTCATATGACTGGATAATCGATATTAGTAAT

AAAAAAAACATTGTGGTCAAAATTATGAAACTTAATATTAACAACAACAAAAAATGCAAAGTGTAAAA

TCACCACTCTCTAAAACAAAAGTACCAACCGTTTAACTCTCTAAAATATTGTGATCAAGTAGAATTAT

GCTGAGCTATGCAATATACGTGTACCTAGACCGACTTGGCTGGTCTGGCTAACGCCAACCTGATATTG

TAGAGTGATTTCAGCAATATTGCAATAATAAAGTTCCATTTGCTAGATAATAATAGTACAAATATTTT

ACAAATAAACTTTTTACAATATCATCGTGTCAGAATTTTAGAAATTTACATTGCTCTCGGAAAGAAAG

TTCACATGGTTTGTAGTAATTCTTAATCCTATTTATTAGCGAGAAATGAGGTGTCGAATTAAACCGAG

TGTATTTCACAAGGTACACAAATGAATATAGTTTGTTTTTTTAATGAAGCGATCATGAATTCTTATCA
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AGTACCTTATATCATTAACTTTTTTTTCTTTCTATGTTGGTCTGAATATATCTAATTATAACTATTTG

CTTGTTTTGATTCTTGGCAAATGAAAAAAATCCCTATAAAGATGAGCGAGATGTTCTCAAGTTTCACC

TTAAATATAAACATTCGTAGCCCGTAGGTAAAGGACACCAGTGGTATAGCTGGCAATAGATTAATCCG

CAAGAACAAGATAGATATGGATGCATTTTTGGATCAAATTCAACCCGGTGTATATTGAATTTTTCGGA

CAAGTAAAATATGTATTTTGATTTATTTATTTTTTGAAATAATGTAATTTTGTATGTTATATATTTTT

TTTAATGTTTTGGAATCAACATTGAACGATTAACAGTATCGTGAATCTAGTTTATTATTATTTAGGGT

GTGTCACATACTAAAAAACTATCACATATTAATGAACCCACAAATATATATTCTAAAATTAATTCAAA

ATTAAAACTAAAAAATACTAAAAACCTAACACATGTTAATCAACCCAAAAATATCTACACTAAAATTA

ATTTAAAATTAAAACTAAAAATTACTATTGGTTTGCACATCCTAAATAGTGCATTTTTGAATGAACAC

TGAACGATTAACACTATCGTGAATCTATTACACTATAATTTTGGTTATGTCACATACTAAAAACATAA

CATTTATTAATAAACTCAAAAATATATTAAATGGATCCTGTGATAGAATTTTACTGTTTTGAAAATTA

AAAACAGATTATCTTGAATTTCTCAGACAATCAAATCCTTGGATAAATATATCCATAAACATTATCGT

TATCATGGCCAAGTGGAGCAACTTGGTTTAATGCATAACAAAAATATAATTACTTAAATAACGCTGTC

CACATTATAGAAGATGAAAAAAGGGTAAGTATTATAGAAAAATGCCATTTTATTCTACCCGTGATTAA

GGATAAACTTCAATAAAGTGGTCACTTCACCCAGTGGTGTTGACGAATATAAGGAAAATCCTTGTGGC

TTGGGCGTTGAAGCCCGAAGGAGTTATTGTAATTGTAGCTGCCTCAACGTCTTCGTTTCCCCTTCCGA

TCGAAAGTGAACCGACTGAATTATTCGCAATAAAGACAGGTCTAGATTTAGCAATCGGAAGAAATATG

GAGAACTTTGTTATTATTGAATCGGATTATTTGTATGTCATTAATCTTTTAAGACCTTCTCTGCTATT

ATGTTATGTGACAAATCTATCGTAAATAACATTAAATATTTAGGCGAGCGTGCTTCTTGTAAAGATTT

TTATCATGCTCGTAGAAAAACACATGTCACCGCTCACAATTTGTAAGATCAATACTATTGGATAAATG

ATTTTCTTACTTGCGTAGCTTCACCCGCTAACGCTAATATATCCCATCCCATGTAATCGGTTTGTGTC

GGTAATAAAAAGTTTGACTTTCAAAAAGAAAACGTTTAACATATAGTGTAAAAGTACCCGTGTTAATA

GTTAATTTTCTATATACATGGATCCGGACGATTAGATTATGAATCACAATTTTTGTATATATTCTAAA

AAAGTAAAATCTATATAACACATTACACGGATACGAGTGTGTCGTAAGACACAACAAAACAATAAATT

TTTAAAGTCAGAACACAACACATTTAAGACACGACAATTAAAAGATTGTAAATATTTTTATTTTATAG

ATATTAATATAATTTTAGTTTATCAAAACAATAAATTTATAAAAATACTCATTGCAACCAACAAATTT

CAGATCTAATTGCATTATTTATTTGAAAGTTTTGTAGATCTTTAGAGAAAACTATAAAATTAGAAAGT

TAAATGACTTTTTCAGATTTTGTATATGTATATATGAAATGAAATATCAGGACTAGTATTGCATACGA

TATGATACGTGTCCACAATTTTGTATATTTTGTAGTGAACCTGCATTATTGTAGGAAAGTAGGTGCGG

TGCTACGAAGGATTATTCACTTAGATTTCAGAATATGCTTTTACTTGTTTGGTTAATTTCCTTTTGGA

AGCTGTAATAATTGGAATTCGGAATAGCATCAATGTTTTGCTTTAAATCCATAACTTTTATTGATTAA

GAAGAGGAAGGAGTGTTTAATTTTGAAACGAAAGTAGTATTTGTTTTTGCGATGATTCCATTTGCACA

AAATAATGATCTATATTCTTTTTCTTTTTGCAAAATGATATATATATATTATAATATATATATATATA

TATATATATATTCCTATTCTTCACGTGTTACTTGCTCGTTTAAATATGATATTTTAAAAATTTATTAA

AAAAAATGTCTTATAAAATTATTTTGATTGAAAAAACTAACAGTTATTAGTTAATGCCAAAAATCAAT

ATGTTGAAAATTAGGTTTTTTAAGTTTTTAGAAAACAACTCATGTATATTTTGTAAAACAAGATTTTT

TACTACTGCTTTCTGAAAGCAGTTTTTTGACTGAAAAAACGGATAACAAACGAACCCATTATTTTACG

TATATATCTATCTTATTGAAAATAAATTGTAATATATTCTATACTTCTAATTCTATCAGTTTATAAGT

TGAAAATTTATAATTTATTACAATTGGCCTGTATGAAAATAAAATACGTGTTTAGCTAAATTTTCTAT

ACATGTTAAGATTTTTTACCAAACAACGATTTATTTGTTAAAAAAACAATTTGTAAAAAAAAATAACT

TGAGTTTGTATAAAATTTTAAGAGGAAAACTTTTTATACGCCAAACGTTCGTAAATGAAAGTCAAACA

AAAGTTTTCATGGCAAAACTTTCGTATGAAAATATTTTCCGGGTATAAATTTTTTTAGTACCAAACAA

ACTAGTCTAACATATAAAATAAGCTCTCTCTCTTCGCAAACAATATACACATACCACCACTACATATT

GGGAAAAAACACCAAATGGAAACAGCCGAGATGTTAATTTTGTGAACAAATGATGATTTGGGAATATT

TTGTAAAGCTTATGCTATCTGGCTTAATGTAAAGCTTGAATTTGACTTAAGAAATATTTATTTGCATT

AAATTTTGTTAGGAAAATTGATGATTAATATCGTACAGTTGGTTCCTCACAAATGGATTTTTTTTTAT

TGTTGAGAATTTATAAAGAAAATGGTCTCAATTAGCACTAAAAAAATGGAATTAGACCAAACACTTAA

AAAAAACTTGAGTTTTTGTTATATTATCAATTTTTTTTCACTTCAACTCATATTTACAGATTTTATTT

TCATAAATCCATATAACTATATAAAAAAGTCATAAGTAGAAAAACGTCAAACTATTGAGGAGAGAAAT

ATAAAACTTATAAAATAAGTTGGGCCCAAATTCCACTAACATATCTGCCACTCAATTTGTAGGTATTT

TTTCCAAAATTGTCTGATTGGTGGTAAAAAATAACAGAATGGTCTATCTTTTTTTTAAATACTCAATA

TGGTCTATCTGTTTATGTTCGTTAATTGAATTGACAAAGTTTATAAAAATTAAATAGAACTTCGTTAA

TTGAATTGACGAAGTTCATAAAAAATTAAATAGAACTTCGTTAATTGAATTGACGAAATTTATAAAAA
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TAATTAAATATTACTTCGTTAATTGAATTGACGAAGGTGATTAAAAAAAAAAATAGAACTTCGTTAAT

TGAATTGACGAAGTTCATAAAAATAATTAAATACTACTTCGTTAATTGAATTGACGAAGTTCGATAAA

AAAAATATTTAATTCCCGTTCGTTAAAAAATATTAATTCAATTCAATTCAATTAGCGAACGGGATTTT

TTTTTTTTTATCGAACTTCGTCAATTCAATTAACGAATTAGTATTTAATTATTTTTATGAACTTCGTC

AAATCAATTAATCAAGTTCTATTTATTTATTTTTTTAATCAACTTCGTCATTTCAATTAACGAAGTAA

TATTTAATTTTTTTTATGAACTTCATCAATTTAATTAACGAAATTCTATTTAATTTTTATAAAATTCG

TCAATTCAATTAACGAACATAAAAAGATAGACCATATTGAAAATTTAAAAGAGAGCTAGACCATTCCG

GTATTTTTGACTACAAATCAGACTATTTTGAAAAAAATACCCAATTTATAGCTCAATATGGTACTATA

GCATTCCTCTAAAAAATAATGACCCCTTCTTGTTTTGTAAATTTGGTTGGATAGATTTAAAAAGAAAT

CACGAATTTCAAAACAATATCATCTTGCTTGCACATTCGAGTCTAAGTTTATAGCCAAAACAATGAGT

ATAGGAAAGAGTGTCACGTTGTTTTCCAAAAATCACCCGATGATATTGGGAGTTTCTTTTACATAAAA

CAGTGGTAGCGTTAAGCTTTACATGAACCCAGATATTTTTATCAACCTAAAAACCCCGCGATTTCTAA

CCAACGAAGCCCTGGAATTTCAAAACTGACGAGTAAAATACTTCTATAACCAAAAAGTTAACCACACC

AATTACAATGGGGTAAATAACTAAACAATTTCATTGCTAAAATGCTTACTTCCTCAAGCTACTCAATA

AATCCATAAGACAAGGATAGCAAATGGAGACATGTAAAAAATATCCGAGGACTAAAACAAAAAAAGAG

AAAATTTTGCTAAGTTACTCTATTCACTTCTCCAAGCAAACAAAAGCAAAGAGAAACCGGGATCAGGT

GATTGAGAATCATTGAATCTTTGCGACCATGTCACAGTGTGAAAATTGCCGAAGAAAGGTTGTTGGCT

CTTCTTTAAAACATCTTCAGTTTTGAACATAAAGACGGCATTTCCAAGTGATGTACTGAACAACCAGT

TATAAACATCCCAAAACAACTCCACTGCAATGCCATCGACTAGGATAGTGTGATTACCCCGGAACTTC

CATTGTAGCTGGTTCACTTTTATAACCGCTTTTGTATCTATACATACTACTAGGCATGCGTCATTAGT

CCTATTCGTGTGATATTCGATTGAAAGATCATGTACTTTACCTTGGTCACAGAATCGAGCTTTCGTAT

TGAATACTTTTTTACCAAAAATGTGCTCTCTTTTGGAAATAAACATAGCATTGGATGGAAAACTGTTC

ACATTCATCTTCTTCAAAGCTTCATTGTTCATGTCTCCGATAAGAAGAACCAATTTTTGTTTCGACAT

GATCGCCAAATAAAAACCCTCCAAGGGTTCCGGTCCATTTCCAAATTTTGCCGACGAAAACTCCCAAT

AAAAATCGATTTTACTCGGACACGCTTCTACAGTTTTTGATCCTTTTTTTTTAGAAAACAGCCAAGGT

TTTATATCAACCTTGCATAGGCATTGATTGGCATTGTCATCAATAGCAATTCTAAGGCCATGAGCCAT

CAAATTCTTCCTCCAAGTAATAGTTATAAGGCACGAACGACCTAACAAACGGCATTGATATACACATA

TCACCAAATTTTGAGAAAATTTGCTAGAGGTTGATGATGAAAAATCAGCAACTTGCACCGAGTTTTCG

CTGAAACAAGAAGGAAAATCCCTCATATTGATTTCCTTTCGGCGATCCTCTCTCCAAGGACTTTTCAA

ATGCACTTTTGGGGTATTCTACAAACAATATAACTAGGCTCAAAATCAACTGTTAAATACGTAAATAC

TAATGCATACCAAGATACTAAAGGAAAAATGAACAAGAAAGTACCTTAATTTATTAGAGATGATGCAA

AGCTGCAACAAAATCTCTCATAGTTGAATTTGATCGAGTATAGGTTTCCACATCCATTTCCGCAAAAC

CGAAACCGGTAAAACATTGAAAAATTGGGTCTTCTGTTTTCCAATTTAGAGAATAAAAATGTGTAATG

TGGAGAAAGCAAATATTTGAAAAGTTAGATAAGAGAGACTTGGTTACTCTTATATGGGGAATAAATTG

GTTTTTTAAAATCTGAGAAAATAAATAATAAAACTGCTGTGAAAGAAAAGTAAACAATTTTTAATGAA

TTTTTTTTAAATTTAAGAAAAAATAGAGTTTGAGTAAGGTACAATGCTTTGCTCTGAGCACTTTCAAT

GAAGAGGAGCATTAAATATATAATAACATTATTTTTCTGTAGAGACATTACATTTACATTACCTGCTA

TAATGGAATGGTAAGAGCAGCTGTCTAATTTTTAATCATTTACTTAAATATAACACATTTTATATAAA

GTTCATATTTAAACAAAAATTTAGTTTTTCTATTAATTTTCTTATAATAATCATGCATTTTTTTTATT

ATCATTTAATAATCATAACAATATTACAACCACAAAAATTACACCACATAGTATAGTTTATTACTATT

ATATTTATCTAAACAATCATATACATTTCTTATATATTTGACGAATTTTGTTTTCTCTTAAATTTAGC

GAATTAATAGGGTTACTGATGCATGATAATTTTTATACAATAATATTCAAATTTAAAAAAAAAATATG

TTTTTAGTTATCAGTAGGGGTGGCATCGGTTCGGTTCCGAACTTTTTGACTACATACCGATACCGTAC

CAAACTAGTTTGGTTTGATAATTTTTATACCATTACCGAACCAAAAAATTCGATATACCAAACTATTC

GGTTGGTTCGGTTCGGTTTCAGTTTTATACCAAACTTTAGAGTTTATAAGCGATGATAGAAAAATGGT

GCGTTTTGGGAAAAAAAAAACATAGTATAAATTTTTTAAAATAGTAGATTAAAAATATATATATATTT

ATTTATATTATTGTTACCTTTATTGTTTTTTTACATAAAAGAGTAAACACTACTAAACATTTCTAGTA

AAATTTATAAATAAATAGAAATATTATAAATATTCACTAGAAAAAGTAATATAATTATATTATAACAA

CGTTAATAATTAAGTTTATATAAGTGTTTTATTTTATTTGTCTATATACTATATTTTAATATTTCGGT

TTGAATCGGTATCATACCGAACTTACCAAACGAATACCGAAACCGAAACGACTTTCAAATATCAGTTC

GGTTGTACCGTACCGTAATATCGGTATACCAAACTTTTGATATCGATTTGATTGGTTCGGCTAAAAAC

GATCGATTAAAAAATACCACGCCCAATTATTAGATGCGGATGTTGGTATTGGATGGAAATGTGGATTT

TACAATACTGTGCTTAAGGAAATGAGAATATATATATCTATATATGTTTGTACAGTATAGTATGACCT
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TCCTTTAGCTGACAGTCCCACATGTAAAAATCTAGCTACCAGACCGACCAAAGGGGTAGTGCCAAATT

CTGAGAAACAGTTTTTTTCTACAGAGATTCCCTGGCTTGTATTTTGAATTTTCAAAATTTTTGGAACT

CAAAATTGGAAATTTTCAAGATGAAAACAGAAAACCCGTTTCTTCAGTTTGATGGAAATTAAAGTAGT

GGGCTCCATAGTTTGAACAAATATTCATGCGTGCAGAACTTGTACAAAGCAAACTCTTTTACAATATT

AGAGATGAAAGGTTAACATAGACCCCACCCCCTTTTCAGATAACTGAAAATATTGAAACAGTAAAATT

TACTTATTTTGTAATCTAACTAAGCATTGTGAATCTTGATCAGCTATCAATTGGGTCCTTTGTTTTTG

GTAATTAAACTACATTATGCCACAGGAGGTATATCTCAATATAAAACATGTTCAAACTAACTAGCAAT

CACCATGAAATAGAATAGAGATATAATTATATTATTAAGTCTTGAGTTGGAGAGAAGAATAGAATGAT

TTTTCAGAAATACTAAGATAGACAAGAGATGTGACCTATACAGTGCCGTCTTCAACATTTTAGAGAAA

CAAATTAAATTTAAAAAAAAGACCTTAAATTAGAGTTTTTTCCAATAATGATCAGTAATATGACTTTT

TATTAAATCATGTTTAAGGTAAATTGTTTTAATTATAACGTATTAAATACAACAAACTATTCTAACTA

GACTGTGTCATTTAATTGTTTTATACAGTCTAGTTGTCTATTGATGAATATACACTACTCATAACTAG

TAAATACTCTATCCGCCCCATTTTAAGTGTCCTCCTTGTATTTCGGTAAATATTAAGAGCTATTATTA

ATTGCATTAGAAACCTACAAATATAGTCCTAATTTAAATTAAATAATTATTATTGTCAATTTTTGGAA

TGTATGCACTGCAATATTTGAGCATATTATAGTACTTTAATCATTTTTTTATTGATAAATTAGAAAAA

CGGACACTTATTTTGGGACAGTCAAATATGAAATAGTTGACGCTTATTTAGGGACGGAGGAAGTATAA

AACAAATATGAGTGAAATTAAGCAATAAACAGTAATTTTTCAATACATATAATTGAAAAAATGGGCCC

CGGGTTAGAGCCTAATGCCTCTTAAATTAGCCTCTACGGCCGTATCTGGACTTATAGCAAGTTCAACG

GTTGATGTTTGCAGCGCCATCGAAGGCGCACGATGAGCAGTGGCATGCCATTTTTAATGGCCATGAAA

GAAGGAATGGTGTGGCAGACACGAGTCTCACCCATTACAAACAGGGCTGGGTATTGGAACCCATAAAT

GAAATACTCTTGAACACGAAACGATTAATTATATTATACTCGTAGCGTTGAGAGTGCATCTCCAACTA

TAATTTTTTGAGTGCTTGTAAAATAATTGGGATAAAACCTGTCTACAAATTAACATATATGAGAGAGA

GTTTTCACGACTCACTCGTATATCGAGATTGTAGAGAAAACTACCCCAAGTCATGTTTGCATTAAAAC

AAAAAACAGAGAAAGTTCAACAGTTTAGTCTTAATCTCGGAAAAGTGGAGTAATATTAAAGAAGTCCT

GATTCGATACACCTTCAACATGCCCTATTCTAATTTTCATTTATAAATTCACGTGGATCTCGTATTGT

TACGACTTTGAACAAATATTTACAAAAATATACAATTTATTCTTGATAATTTTCCTAATTTATGTATT

AATTAAGTTTGTTGATGAAATTGTGGAAATTTTAGATTTACTAGTAATTGATACTTTTGTTATTATGT

TTTCCCTAAATTTAAAAATGTATGCATGAGTTTAATTTGTATATAATTGTTGGAATAAATTGCTAAAT

AATTAACCATTAGGGTTATAGATTAATCAACGTGACATGAATGTCATAACGAGACATGAATGTTATAA

GGAGAGCAAGTGCATCAATTGCATCAAATACCACTTCTCTCAATGCTACGTCTTATCAAATTAATTTT

TCATACCTTTTCACGATAAATTATACTCCAAAAACAAATAATATTTCTTTCCTTCCATTTCCTTCAAC

CATATCATAAACTAATACTATCGCTCCTATACAATAATTGTTCTGTCCTACTTTCTTGTTTGAAAGTA

GTTAAAAAATATGAATAAGAAGGATCATGTAAAAAAGATTGAGTATATTGTGTAATTAATTGAATGGG

TAAAACTAGGGGTGTGCAAAAAATCCGCAAACCCGCCCCGTAACCCAATCCGTGCGGATTGGGGCGGA

TTGGGGCGGGTTGGGTGTTAAAAAAAGTTAAATCCGCCCCGCCCCAATCCGTAAAAAAAATCGTGGGT

TGGGTTAGGGTTGGGGTTTTCAAACCGCGGGTTAATCCACCTCAACCCGTTTCAATCCGCATATATAT

ATATATATATAAATATAAATTTTCGCAAGATCTTTTTTAATAGAGTTTCTATATTATAATAGTATTGA

TTTAAGAAAAATTATATATATAGACAAAAAATCTTTGGATTGTCCAAACTTAAGCTTAATGATTCGAT

TGATATATTGTCATATAAATTCAATGTATTATCTCGTACTTACAAAAAGAAGGAATTTTTAATCTGGG

TCTAGGTAGTATGGGTGGTTAATTTATTTTTAAAAACTTTATTTGTAATTGAATTATAGCGAAATATG

AATTTATATAAAGTTATTACGAAATCTGTAGCTATTGAACTTGTGGATTCAATTAGCTATTGAACTTG

TGGATTCAATTAGCTATTGAACTTTATTTTGATTACGTTGATGAAGAATAATTTGTTTTGTTTTGTTT

TGTTTTAGCTTTGTCACTTGTTCCGAACATTCTAAACGTATTTTGGTTGGCTTTTAGTTTATATTTCT

ATTTGAAAGATATATTTTTTTTAAATATTTAGGTAAATTATGCGAAATAATGAAAAATTAATGACTAA

AATGAAAATTTAAGAAACAACCCGCACCCAATCCGCNCCGCTTGATAATGGGTTGGGTTGGGTCGGGT

TGGGGTTTTAATTATAATGAGTTGGGTTGGGTTGGGTTGTGATTTGAATTTTACTAATCCGTCTCAAT

CCGTCCCGCCATTTATTTTACGGGGCGGGTTAGAATTGCGACCAATGCGCTCCAATCCGCCCCGTGCC

CACCCCTAGGTAAAACAAATAAAGTGTCATTTTCATTTTGGATAAGAATTTCAAACATGTTGATGCGG

TTGCAAGTTCCTAATAGTATTATAGTGTGTAATACTTAGTTGAATGACTAAAACAAACAAAGTGTAGT

TTTTGCCGAGCCTATTTTTATTTATAGGCTCGGCTTATAGATTTTATTCGCTAAACGACCATCGGGCC

CTACTGAAGCAGTTGACCAAATAATATAGCAGTAATCAATAAAACAGTTTAATATCATTTACCGTCCG

AGACTGTACCGTTCCGACACCTAACTTGTATCCAGCTTACAAAAGAGAAGTGCAATAACAGAGACAAT

ATATGAACGTATATATTGTGCATGTCGGTACAGGGGTTGGTGTTTTTTATCAGAAAGATGGGTCCGTC
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GGAACGTTGGAGGCAGCCGCGTATGGTGTTGGTACGGCGGCCCGTTCCGATGATTCCCGAACTATACG

TGTTTAAGTATTTTGCGTTGGCGTTCGGTATTAGTGAGTTATTTAATAGACATGTTTATGAGGATAAA

TAATTGCAGGAATAATAAGAGGGGGTTTAGCCAAACCGAGCCAAGGTACGACGTAGGATGTTCGTGAC

CCGTGACGAACACTCGGACATGAGCCAAGACATTGCATGACTATCGTAGCTGCAGAGGATTAAACTCG

ACCTTGGGGAAGTAGAAACCCAACTCGGATTACTGAATTTAGGTACTAATATTCAATATATAATTCAA

TAGCGACAAAGATCAGCAAATGGTCTCAGTTGGCTTCACTACCACTGCCGAACCATGTGGTGGATTTG

TGTTGGTATAAATATATATATATATATATATGGTATATATTTAGCTTAGTATGTAGGTATTTAGTTCG

GATGTATATAGGTAATATGTATCTCTGTATCTGAACAAATATCGGCAGCCAAGAAGAGAGAAGAGGAG

AGAGGGAAAAAGCCTCTCTTCCATCCGGAAAGATTAGTATTTATATGGGTTAAAATAGGTTTTACTAT

TCATTTGGACCTTTGATAATCGGACCGAAACTGTTAACGGTTTTTATAAATGCAGTACAGTTTTATAT

AAAATAAATACTGTTAGACACGTAAATTAGACCGTTATAATAAATAGATAAGGAATACCTTCGCCAGT

TTTTTACTTTGAAGAAGAATTATGCGGTTGTAAGTTCTTAATATACAATAGTCAAAAGGTTGAATTAG

GTCGGGGATCACCCATTCCTTATATTGGGGTAGGACCAAATTTTGAAGAGTGCACACTTTAAAATTCA

ACGCACACCATATTCTGTATTACGACTATTTTCAACATTTATTGTTGAAAATTTGTGATTTTTCTAAA

CCATTTTAATCGAAAGTTCAAGGTCCACCACCGTCAAAGAACTCAAATTATTACATTAGCTAGGGAGA

ATTAAGACCATGTACAAAAAAATTAAACAAGCAATTATATTTAAAATCAGAGGCCTAAATTAATGAAG

TATTTCTTGAATACAAATTTCAAATGTTTCATTTCCTTTTATGATTTAGTATTTTAATATTGTGTTTG

TGTTTTTTTTTATTAAGTGCCTCAATATTTGTTAATCTATATTTACTATATATACTCTAGTATTTCAT

CAAAACCACTGCATGGTTCGGTGGTGATTAAACTATAAAACCTTTTTTAAGAAAATTGGAAGTGCCCC

ATCAAATCATTAGAAATATATTAAAAAGCAAACCTTTTTGCTAGAATCATATGAAATTTCTTTTAAGC

TTTCAAACGGGATAATTAGCCCTATCTTTTAAACATTTCATCCCGTTCCACTTCCACAACGAAATACT

TCTATACATTTCCTCCATATTTATAAACACTACAAATTAATGTCAAAGACAACAATGAAATTAGCGAT

GTTTATTGAAATTGTAAACTTTTTGTCGACATGATCATGAGAACGTGAAACTGTTTTATTAGCAACAA

ATTTTGTTTTACTTGTGACTGTAGCCAATAAATCATTCTATTTTATTCGATCGGTGCTACATGTCCGA

ATTATGAGCAACCTACAATACAGACCCTAGCTAGGTCAAAGTATTCACATGTCACTAAACAAATTCTA

TTTTTTTCTACAATTGATGAGTTTTATCTCAAAAAATATTCTACATCAAACTCATAACCAACTCTATA

TTCTTAGAGAATACCAGTATGACTATTTACAAATCAATTAAAAATTAATAGATCTCACTTTAAACATA

TGCATGTTATTCACCAAAATATGAATTTTATATTAAAATATAATGTTAAAATAGTTAATTATTGATAG

ACATGATGTTTCGACGAGTTCATAAAATATACACGACTTTTTAAATAATAAAAAAGTTGAATTTTCAC

AATACATTTGATTTTTTTTTTATGAGACTAATGTGAATGCTCTCATATGATTTCTTTAACTGAATCAA

ATACTTAATTGTTACGATACATGAGAAATCGGGGTTATTCACGTTATGTAGTAATCATTATTCTCGTA

TGTATCCAATTGGTTGGATGAGAAAACAAGTAGAGTGATTTGTCACATGTACTTTGATCACAAGTAAT

TGTCTTTACTTTTCCAAATCAATTGCCAACCTATTAGTCTTATTAAAATACTTGCATCATTATTGAGT

GTTAGTATTTTATCAAGATTCTTGTAAGTAAATATTTAGAAACAATCAAACAAAACCCATGTGCTCTT

GCGCCTTTTGATTAGAATCATAACAGGCAGTGGCATATTTTTCCAATAAATATTTTGCGCGTATATAT

GACATACATTACGAATACTAGTATACTACATACATATACATAATTCTGAGGTAAAACTATACTATGGT

CTGACACTGCCAAAGGGTTAATTTGTTTGGTTTAGATGATATGTGAAATGGTTTAAATGTGGAGCCTT

TTAGTTTGATAGTTAAAGATAATTTTAATGTGTATATTTCTCCTTTTTTTTGTGTATTTTGGGCTGTA

CTACCTGAGCAGGAGGTTTCCAGATAGGGGTGGACTCAGAGGGTGGCCGTGACCACCCCGCGATTTTT

AATTTAATTTAATTTTTTTATACGTGTAATTTAAAATTTTATAAAATATATATATTGATGACCATACT

TAATTAAATAAAATAGTTGTTGTTGTAGTGATAAAATTAGCTTTAAAGTAATGGAAGGTTAGGAGTTC

AAATCATGTTAGCTGTTTTTTTCTAAAAAATTCTGTTTTTTATCTTGAAATTACCAAATTTCGTAAAT

GACCATTCTATTTTCCCAAACAAAAATTACTAAAAAAATATATTTTATTGTTCAATACCTTTTTGTCT

TAACTTCATATTTATTTTATACTATGTTAAAGATAGAAAAAATTATTTAGTTTTGTATTAGATCTTAT

TTATTTTATCATCTATTCGACATATTTTTTACACCACGACCCCCCAAAAAAATCATCCTGGTTCCGCA

CTTGGTTCGGTCATTCTGAATGATTATGTATTATGTGTTTTTTATTTAGTCACTTTGAATATGTTTCA

ATAATAACGAGCCTAAGAACAGCTCTGGTTTTCCTAACTGGAAAAGTTTAATTTTCTAAACAAGTAGG

AACACTTTTTTCTTACCAAGTCATGAAGTCAATATACCAACTTATTTAAATAAGATCCTATGGTAAAG

AAAACTGAGTAGGTCAGAATATATATTATTTAAGAAACAAGAATACAAGCAAGTCCTTAAAAGACAAA

CTACTACTATATCCAAGCTTGGATGATTGTCAAATGTCATCCCCACAGACGGGATTCATAAGAGGCCG

GGTTACTTATTAATTAAGTTGACAATAATACTATGTGTACACATCTACATCCATGTCCATGTCCATGT

CCATACATCACTATTAATTGTATATGTGATGATTCACTTGTTTTAAATATCGTCACTAAAAAATAGTT

AAACACTTGGTAAAAATCATGCCACATATATGCGAGTGGTGTAGAGATCTTGTGTTTCATTTGTGTAC
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ATAACATTACTCGTTAAGTTGACAGCAATTGCTGTGCTACCAATTTTTCAATTCCATCTCTAAATTAA

AAGTTACTCAAATTATATTAAGTAAAGAATCAATTGAAAATTAATGTTATAAAGCACTAAACAGTTCA

CAATTAATGTAGCCACCCAGGGGGCATAATGTATGCCATGTTTATACTGTAAGCATTGTGATCTATGC

ATATAAATTGGATAAGATATTTATATCATTTGGAGCAGTAAGATATGGTCGGTACGCGTCGGCTTATT

CAACAGCACACGTCGGCTTCGTACAAGGTGGTCAGCTTCGGTGACGGGGTTCTCTTTGTGCCTGCATA

AGAAACGAACAGGAGCCCGAGGTTGATAGCAGGTTTTCCTTCTCCAACGATCAAGTCAGTAGAGTGGT

GACTGAAAATGAATATGTAATGAAAGGTGAGAGATCGGGCCGGTTAAAAAGCGTGGTGTCAGATGTGA

CAGGTTGTGTTCTGGTAGTCCGGGTTGTTTCAGCTTTATCTCCCCTCTATGTATTTTTCTGTCCCCTT

CTAAGTAGTATTAGTGGGGGTATTTATAGTGTGATCCAGAGGTGTATTAGCCCTTGGATCACTGTATT

GTCAAGTGCTAATCCAACGGGGTTATGACATTTATGGCTCTGACAAGGGTACAATCTTTTTTCGGGGT

TCACGGTTGATGGTATGTGATTGGACCACGTCGATGAAATGCTGAGAGGTCTCCCAAGGGAGCAGCAG

CATTAATTGAGAAAGCGTATTCGATACGCTTCTTTGGGCCGGCATAGACACAGCTCGGTCTCTTCAGG

TCCGGGGTGGCGTGTCAATCATGATTGACAGAGGCCCGGATAAACTGTTTTGGGAATGGTAAGGACCT

AATCGAGGAGATACTGACATTCAATCGCCAATAGATAAGTATTATCTCTTCCAAAATATACCTACAAT

AGGTGGTGGGTCATGATTCAGAACCATTAGAGGGCCGTAAAGTTTTCCCTTTAATCTGATCGGGGTTG

AATACTTTACATAAAAAATAAAGTTGAACAGTTTAACTAAAAATAAAGCGAGGGTGCAAAAACACTAT

TTAGGAAAATTATACTAAAAATGAAAAAATAAAATGATTATGGGGTGTCCAGTCTGGTGACATTTCGA

TAGTACATCCAGGTACGTAGCTTCCTCCCTAGAACCTCGTAATTATTACCTATTCCATTGGCATCACA

TGCGTGTTCATGCATTTAAGATTTATGTGTAACATTAATGATATTATGAAACTAGAGTAGGGGGCTCT

CTCTTTTGAACAGTCATTTCACTGAAAAAATAAGACCCCATATTGCTCAAATGAGGACCTGATTAAAA

ACCAGATCCACGTCACATCTTATTTTTATTTATTTTTTTAATTTATTCCACTAAATTTTATTACAAAA

TAAATAACTCTAACACCACTTCATTACATCTCATTACACTTCATTTATTTACAAAATAAATAAATTTA

CCCACTCTATCACACTATTAATTAATACATTCCTCTGCTTTTTTTTCCACTCAAACTAAATAMAAAAT

TAAAATATTTTATAATCATAATATTATATCAAGTTAACACTTTCAATTAATTTATATTTTACACTTTT

TTATTTATTAATTTTGTTACTTCTGAGAAAATAATTAAATCAAATAATGCTCAATATGTACCACTTTT

GAAATTATATTACTCATAGCTACCTCCATAATTTCATATTTACTATAGCTACCNNNNNNNNNNNNNNN

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNAAAAAAAATC

ATAAAGAAAATAAAAAAATCACAAAAAAATAAAAAAACAAATGAAAAAATCACAAAATTTAAAAAAAA

TTTTAAAAAAAATAATAAAAAAAATAAAAAATCACAAAAATCACAAAATATTATAAAAATAAAAAAAA

ATGAAAAAAATCACAAAAATGAAAAAAAAATAACAAAAAAATAACAAAAAAATATAACAAAAAAAAAT

AAAAAAATTATAAAAGATGAAAAAAATGAAAAAATATTATTAAAATTTATAAAAAATGAAAAAAATCA

CAAAAAAATCACAAAAATCCCAAAATTATAAAAAATTATATATTTTTTGTAATTTTTTAAAAAGTTTA

TGANNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
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NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN

NNNNNNNNNNNNNNNNNGTCAACAGTTGTCACTATGCTCAGGTTATTCCTAAAGAAGAAGGGATCTTC

CCAATGCCAGGAATTATAGGACGGTGGGAACAAACACGCACTGAGCCAGCTGCGCCATGGAAGTAACT

TTTTCGACCAAATTTCAAGTTATATATGGCGCTGGAAAAGCAATCGGGAAAGNNNNNNNNNNNNNNNN

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNTTCATGTTTGCATATTGAGTTAATTTCTTTTA

TGAAATTTATATAATTTATGATTGTTTCATTCAAGAAAATTCACGATTGACACCAAATTAACGACTTA

GTTAATGTTTCATATTGCGTTATACAAGTGTTAAAAACAAACCANNNNNNNNNNNNNNNNNNNNNNNN

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN

NNNNNNNNNNNCAAAAATTGACAATTTAGTTAATGATTCAATAAATATCAACTTATACACTTAACAAA

AATATAACATGAAGCAAAAACATAAAATTTATCAAATCAACTTTTTTTGTGTAAATTTGTGTAAATTT

TGTGTTTATTTTAAGAGATTGTTAGAATATTGATAATTTATTTTATGTAAAATTTTAAAAATAAGACA

TTTAGTTTTTTTATTAAAAAAATCATGTTTAATTTGAAAAAAATATTCAGTATTTTAATTTTAATTAT

TNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNCGTAGATTAA

ATCTACGGTTTACAGTGATTCACTGCAAACCGTAGATTTAATCTACGGTCTGCATCATTTTTCAGAAT

TCAATGTAAACCGTAGATTAAATCTACGGTCTGTATTGAATCAATGCAGACCGTAGATTTAATCTACC

GCTTATGCGTTTTTTCAGATTTTTTGCAGTTTAAAAAGTCACCCTCTTTGGGAAATGTTGTTAATGAT

TACTAGTACTACAGTAATAACATCTGAAAACAGGTATCGCTGGTTCTTAATCCTTATTCCTCATACTA

ATAAATTTTTAAAAAATTAAATTATTAACTGTTAAACAACAGTATAACTTTTGGAAATGGTACTCGTA

ACGCTAATCCTTAACTGTTCCCGAGTCGTTAATTATGGTTAGCCTTAATATTTGTCAGTACAAATAAT

AATAGATACAACTAAGTTACTGACCAGTAAAAATGTTTATTTAGTAAATATTTTGAGATTTTTTTTTT

CAAGAACCAGTCTTATCATTAATCAAAATAACAAGTTATACAAGGATCAATGTCTCTGGAGCAAACTC

CAAAACACTAAAGATAACAAAAAATATATAGGCATACTAGCCTATAAATCTAAAAAGTCACTTAAATC

ATTCCATCCAAAGTAAAGTAAACATAAGAAACCATGGTAAAATGTAAGTAAAAAAATAAAACTCATCT

CGATGATCAACTAAAACCAATGAAATATTGTCGTGAAAGTCGTAAATCAGTCGAAACACCGAGTAGTA

GCAGATGCAGCAGAGCAAGAGGCGAGGCGCAGATAAATAAAAAACTCAGGAATTTTTTTAGAATTCTA

CTCAACACGGTCCAAAAATCATCATCGGGGTGCCAACACACAATTAAACCCGACTTAAACATACGTAC

CAAGCCTAAAAACTTAATAGTATAACCCAAAAATCGAATCCGTCCGTACACACAATGCAATCGACCAC

CAAAACATATTTTGACACTTAAGTATCAAAACTCATGATTAAAATCTCCATCTTTAAAATCTATTTTA

GACTTAATTAGAGATTTACAATGATGATACTTGTTTAAATTGTTGTTTTCAATTTCGATGTTGATTGA

CACTATGTTAATTATATGTATCAAATTTACAACAACCACCACAAATTAGAGTTTTTATAATTAACTAC

GAAAATATGTACTTTCTTTGTCCCAATTTATAAGGTATTTCGAGAATATGTATAATTTTACAACACGA

AATTGGTGTAAATGAAATGTCGAAATTATAAATTTCAAAAGTTATTCATATATGTTCAGGGGCGGAAT

CAGGATGGTTTTTATGGGGGGCTGTGGTGTAAAAAATATGTCGAATTAAGAATAAAATAAACAAGATC

TAATACATTTTTTTTTCTATATTTAACATAGCATAAAATAAATATAAAGTTAAAACAAAGGGTATTGA

ACAATAAAATAATTTTTTAAGTAATTTTTGTTTGGAAAAATACAATGTCATTTACGAAATTTGATAAT

TTCAAGATAAAAAACAGAATTTTTTTAAAAAAACAACTAAAATGGTTTGAATTCATAACCATCCACTA

ACTTGAAAACAATTTTACCACTACACCAACAACTATTTCGTGTAATTAGGAGGGACCATCAATGTATA

TATTTTAAATTTTTTTAAATTATATATATAAAAAAAATAAAAATAAAATTGAAAATCGCCGTTGAGGG

TGGCGGCCACCCCCTGGATCCGCCCCTGTATATGTTAATCATGTGACAAACTTTTAAAATTTAACATT

CCTACATTTAGATTACACCAATTTCACATTATAAAATCACAATGTATCCAAAATTTCTTAATATAAAT

TGAAACTGAAGGGAAGAGTATTAATTAAACAATAAATTTGGATACTCCATTGTATTAGTATTAGAATT

AGAGGGGGTGACCATGAAGAGGTGTATGAGGTGCGATTGCACCGACCCTGATGACTTCGAACAATCTT

TCAAGGCCTCACGGCATAGAAAAATAAATAACTAAAATTTATCTATATGAGTAAAAAAAATTATACGT

GTAAAATCTGCACAAAAAATACACATGAAATACATTTGAATGATTAAAATGAAGTAAAGATTTTTTTG

ACATAATTTTTTTGTATAATTTGACTAAAATATGATATTTTATTTATATGGACGATATATTTCATTTG

AGAATTAATTTTTAATTATTTTAACGTTAAAACATTATATTAAAATGCAAAGGAACTATGTACAATTG

AAAAAAAGGGTCTAATTTGTTCGTTTTGCGGGAACAAAAGTCAGAGGGCCGGGGCTGAGTATTAGAAT

TAGTATTAATCTCTATCACCCAAAGTCTAATAGTTTAACGTTAGAGGTTTGTGTTTATTAACCAAAAT

TACGTTATTAGTTGTCTCCTTGCATTAAGTAGATAAATAGTTAACCTGTCTCTCTCTCTCTCTCGGGC

ATGTGGCCAAATGGGAGCATTTTGTCTTGATGCTCATTTTCATCACTTCTTTTATCGGGCGAGTATCT
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TTTCACACTGCAAATCACTTATTTGAGGATCTGATTAAAAATCAAGTCCACGTCATATATTATTTTTA

TTTATTTTTTTAATTTATTCCACTCAATTTTATTACAAAATAAATAACTCTAGCACCTCTATATTATA

TATCTTTACACTTCATTTATCTACAAAATAAATAAATTTAACCACTCCATCACACTATTAATTAATAC

GTTGCTCTGTTTTTTTTTTCCGTTTAAACTAAATACAAAATTAAAATATTTTATAATCATAATATTAT

ATCAAGTTAACACTTTCAAGTAATTTATATTTTGCACTTTTTTATTTATTAATTTTGTTACTTCCGAG

TAAATAATTAAATTGTCCCCCAAAACCATACATGTCATTGTTTTCTTCCACCTTTACCTATCCACATA

AAACATTTACATACCCATATTTATTTAACCATTTTCAAGTTAACCCGGTTAAATGTGGATAAGAAAAG

ATGGAAGAAAATAATGATGTGTAGGGTTTTTGGGGACAATTTAATTATTTACTCGGAAGTAACAAAAT

TAATAAATAAAAAAGTGCAAAATATAAATTACTTGAGTGTTAACTTGATATAATATTATGATTATAAA

ATATTTTAATTTTGTATTTAGTTTAGACGGAAAAAAAAAACAGAGTAATGTATTAATTAATAATGTGA

TGGAGTGGCTAAATTTATTTATTTTGTAGATAAATGAAGTGTAAAGATATATAATATAGAGGTGCTAG

AGTTATTTATTTTGTAATAAAATTAAGTGGAATAAATTAAAAAATAAATAAAAATAAATAAATGACGT

GACCTGCTTTTTTTTAACTATCCCCAAATAAATAAATAAGTAAAATGATGTGATGAGTAATCTCCCTC

TTTTATCTCTTTCTCTCTCCTTTTTTTTTTATGCGAATGTAGCAAAAAATCTCAAGTTTTATGAGAGA

TACTAGAATAAGATCGTCCTTTTCATGACCCCATTTTTTCGGGTGTCAAAAAGATAATATTTTTAAAT

AGAAATATGGAGAAAAAGATGACCCATATTGGAGAAAACTGTTCTGAGTTTGTTGAAGCTGATCCCAC

CGGAAGATATGTTAGGGTCAGTATGTATACATTATAATTTATAATTTAGATGTATGTATATATATGTG

TGCAGTGGCGGAACCAGGATTTGGATGCGGATGGGGTTGAATTACATGTGTATACTATGTTGTAATTA

GGTCAAATGATCATTTAGTATATAATTTGAGACTTAATTTTCAAAAACCCATGATTAAAATCTATTTT

AAACTTAGGTACTTAGGCTCAGCGGCGGAACCAGGGTTGTGAAAGGGGGTTGTTTATCTATGAAAAAA

AATGTATACCTTATATGAAGTTATTTTACGGAATGGGGGAAGAAACACTAAAATTTAAAGATTTTGAT

CAAAATACATAGAAAAATCTATTTTTTCATAATTTTTTTTTTCAAAATGTGGGGCTGCAGCGCCCGAC

TGTGCCTACCTAATTCATTTCATGCATATGCTACGTGATGCTACTTATTTTTACTCTTTGTTTTTAAC

TGCTACGTTAATATGTGACAAATCTTAAGTAAAAGTTGAGAATGTCGGTTTTTGGTTATTGTGCTTTT

ATGTACTAATCAATAATTCTCCCTTGTAATTATGGGGTGGTGAAAGTTTATAATCGCCAACTTTATAG

CAAAATACATGTTTTTTTTTTGGGTTTTCCTGAATGTGATACATGGCTACTCCCTTGTGTGTGTTTAT

ATATATGGAGGTTAATTTATGGTTTTCATTTTTTGTGATTGCAGTACAAAGAAATACTTGGAAAAGGA

GCTTCAAAGACGGTGTATGTTCCTTTCTATGATATGTACATGAATTTGGTTAATTTCCAAATGTGTCA

ATTACCTTGTGCTATTAATGTTTTGTATTTTGAACTGGATATTTACTAGATTTGATTAGTGCTCATCT

TAAATTTAGCCAAGTTTGGATCTTTTATGCCATTCTCAATCTCCTTTAAAGGTTTCTTTTGGGGTTGT

AAAAGATTTTTCTTTTAGTTTTGCAATTTTTGGTACTTCTGAAAGCTTGTTTGGTTGCACCTTTCAAC

ATCTTTCTTTTACTTTTGCTTTTTTGCTTATATGTTGTAATGCATTTGGGGTAACCACCGTAAGCTGA

AAACAAAACTTTCTTTCGACTCCCAAAGGGCTACAAATTTAACGCTTAAATGACCCAACTATTTCCTC

ATAAGTGACCTATGTTTCTAAAGCTGCAGCCAAACAATTCCTCAGCAATTTTTTAATTGGGTAATATA

AAAATACGACTCTTTTTATTGTTTGGTTCAGTTATAGGGCCTTTGATGAGTATCAAGGGATTGAAGTT

GCTTGGAATCAAGTTAAACTTAACGATTTTCTTCAAAGCCCAGACGATCTGGAGAGGCTTTATTGTGA

GATTCACTTGCTCAAAACACTTAAGCATAACAACATTATGAAATACTACACCTCATGGGTTGATACCG

CGAAAAGAAACATCAACCTCATCACCGAAATGTTTACCTCAGGGACACTAAAACAGTAAGCGCACTTG

CAAAGTAAATCTTAAGATACTAGATTATTTGGTATCTTATAGTGTAGCCTCACCATTTTGGATTTTTC

TTCGTTTATCTACTAATTATACCTGGGGCCTCTTTGGCATTGGTAACAGCCTTTGAGCTCGTAATTTG

TGCTTTTTGTTTAAAAGTGGTACTGATTTAATTTAGTTTGTTTACTTAAAATTGAGCTTTTTACTTTT

GCTTTCCAAGCTAGAAGTTTGTAACAGGGTGAACCTGGATTTCTTATCTGCCTCAGATAAGTCAGCTT

CTTTGCTAAAGCCTCACCAAACAAATCCTTAGGGTATTTTGAGAATTTTTATCTTGAGCGCAAATTTT

GTGATTTTTTGCTTTTACATTGTACTGCATTTTTGTTAGGCTGGTTTGTTTTATAGTGAATGTTTTTG

TTTCCTCTTCTAGCCTTCAAAGTTAGAAGATTTAAGTTGAATGAACCTTGTTTTTTTCCCAGCCTCAA

ATAAGTCAGCTTATGTGCTGGAGACCTGCAGGCAAACAAATCCTTAGTGGGAATTCGAAATCGTATAC

GTTTCTAATCTGGGTCCACTTTCGTTTTGCTGTTTTTCCCTTTTTCGTGTTTGAATATAGGTATAGAG

AAAAGCACAAAAGAGTAAATATCAGAGCAGTAAAGAGTTGGTGCAGACAGATTTTGGAAGGGCTTTTC

TATCTACATAGCCTCAATCCCCCAGTGATACACAGAGATCTTAAATGTGACAATATTTTCGTTAATGG

GAACCATGGAGAAGTGAAAATCGGAGATTTAGGCCTAGCTGCTATTCTTCGAAAATCGCACGTTGCTC

ATTGTGTAGGTAATTTTGATCTAGTCCTTCTCGTTAAGAAAAATGTGCATTTATTACTAGATGTTAGG

TGCAAGTTAAGTTGGAGTTCGTTATTAGATAAGGGATATGTTTTTAATGTTTCCAAAACTTGTTTTCC

GATGCTGCACGGAAACAGAATGTTGGATATGTCCCCAAAGTAGTTTCCAGAATCTTCATAACAAACTT
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CCTTTCTTGGAAACTTACAAATTAAAAATAATAGTATCTGCTGGTTTTGGGAAAAGGCTTTTCGTACA

TTAGACTGAATTCACATGAAATAGTTTCTAATTAGAAAATGCTCAAAATTAGCAATTATATTTAGAAT

TCAAATAAAAAGTTATGATAACATAACTGAACATGTATGTTTAAATTAAAAATGCCTATCTGTTCCTT

TAACTGTGGCAAGAAGTATGTAACCATAGCTCCAAAGCCATGAAGTCAGGGGGAAAAAATTACATGAA

GAAGTTTCTGAAATAGTATTGACGTTTTTTTTTTATAAGACCCAATTCTGAGGCATATGAAAAGGTGT

TTATCTCAGGTTTTGTATTTGTAAGAGAGAATAACACGAGAATAATATAATTTGCAAAAGCTTTGTTA

TGGCAATAATTTAATGATCTCTCCGAACTCAACAAACTATACTTCGTTTCTTTTATGCATTGCTTGTT

AAATTAAGATTGGATCGCTTTTTAAGTGATTGATCGAATGTTTTTCTTTTTTGGGAAGATCAGGAACA

CCCGAGTTTATGGCCCCGGAAGTGTATGAAGAAGAATATAATGAATTGGTAGATATTTACTCTTTTGG

AATGTGCGTGCTGGAAATGGTGACTTTTGAATACCCGTATAGCGAATGCACTCATTCTGCTCAGATCT

ACAAGAAAGTCATTTCAGTAAGCACCTTCTCTCTAGCAATAATATTTGCACAAATCTCTACCCGGTTG

TTTAGTACGAATGTTGCTTAGGGGACAATGAGCCGCATACCTTTTTTTTTTTTTGGAAAAAACAAAAC

AAAACAATCATTATAAAAAAAAGTCAAAATAATTGTACGAGACCCAATGCCCAGTCATCTGTGTATAC

AGATCCATGTAGAAACCTATCTATCGTTTTGCCCTCCTTTACTCCTGTTTCTATCTTTATTGATTTTA

ATTTCTTTAGGGGGAAAAGCCAGATTCCTTGTACAAAGTCAAGGATCCCGAGCTACGTCAATTTATAG

ACAAATGTTTAGCCAAGGTGTCACTTAGACTCTCTGCGGGGGAGCTTTTAAATGACCCTTTTCTCCAA

ATTGATTGTGAATCGGATTTACAGCCGATGGGATCTTGGAAAGGAGATAACGAGCTCTCTCTCTCAAA

GGAGTCTTCCTGCGAATTAGATCATGACAGAATTTCAAATGGCAACCGAACTTTGAGTGATCACTTGA

ACGTTGTCAACTTTGGATCTGCTGGTGAAGAATATGGTTTGACAGACATAGAACAGCATGGAGCTGAA

TTATTTCCGCACTCCAATGACGAACTAGAGGAACATTTGACAAATGTGGGGATAGCCATGAAAGGGAA

AAGGAAAGAAGATGGTAGCATCTTGTTAAGACTTCGAATTTCGGATGATCAAGGTCAGGATCGTATCC

AACTTTTGGTAAAGTTTTCAAATATAGTTATGAAATTTATTTTTCAACATTTTATTGGGTTAATTACA

ACATTGTCGCTATCATTTTATTCCAGTTTTGCTCACGAACCTATAAAATTAGCAATCAGCACACCAAT

CGTAAATTCCTCAAGGGTTTGGCACCCTTGGTGTATTGAATCAAAAAACGGCGTATATCTGTTACTAA

TTTAGTTACCTAAACCCAAAACTTTATACATCATTCTATCACGTGTTTCATTTTTTCTACACTTTCTA

TCATGTTTTTTTTCTATAGTGATAACTAATCTATGATTCTTTTCCTATGTAGTGTACAAAAGCCAAAA

ATTATTGCTAGGTTGGTGTTCCATTTAAAATTTGTCCTACATTGAGACTCAACATTGAAAAAATGGTA

CAAAGATTTTGAGTTTAAACAAAAAAAATTGTTGTTCAAAATTCTACTTTCTGGTGCACACGACAAAC

ATCCTTTTAATCGTCAACTTTCAGCAATTTATTCCTCGAATTGGAACTTAAAAACTTAATTTCCATTT

TTTATTAATATTCAGGAAGGATAAGGAACATCTATTTCCCATTTGACATTGAAAACGATACCGCTCTA

AGCGTAGCGACAGAAATGGTTGCGGAACTGGATATAATCGATCAAGATGTAACAAAAATAGCCGATAT

GATCGATGTTGAGATTTTGTTGTTAGTACCCGAGTGGAATCCCGGGCCAGGTATTGTTGAAATTCCCC

GTACTTCTAAATCAGTTTGTTGCCAAAGTTGCTCATCCAAGAATAGTTCAGACGGTTCATTTTTGAAG

TTCTTGTCTAACACTTCCGTTTCACAAGAGTTGAAGATTTTGCAATGTTCGGGCAATGGATGTGCAGC

TATGCATGGACGGTTTGAACAAATCACCTACCAAATTGATAGCCCTCGAAAAAATCCTTCCAAAGATG

TAAACAACCCCAGTACATCAAACCAGGTAAACAGGAGAGGAATTAGGCAGTGACGGTCTCTTTATTTA

TAAATGAAACATTTTGCAAGTACTGTTATACATTTACAACAAATGTGTATAAAAAAGTGATTTGGTAT

CATTCATAATAATATATATATAAATGTTAGTACTTGACAAGTTACTGATTCTGCCACTGCAGGTAACC

AATAACTATAACCAAGCAAAAACTTTGGATAGGCATGAAAACCTAGAGTGCAGTACGCATGGCTTGGG

AGAGAGCTGTTCGGATGGGGAAATTGAAAAAGTGGATCAAATAATTTCAAGCGAGGGTAAGATCATCA

AACACAAAGAATTAATGGAGAGAAATCGTTCTTTATTTGGGAGAAAGTTTATTAAATCATTAAAAGCA

GTTTCTTGTTTCTCAAATGACTTTTCGGGGAGATACGAGGGAGAGATCCAGCAGGAAATCAGATGGGT

TAAAGCAAAATATCAGAGAGACATGACAGACCAGCAGTTGCGACTCATGCAAAATTCTTCGATACAAA

AGAGAGTCATTAACGGGGTATCACCATTTTCGATATCAAACCCTTTTCAAGGTGAGATTATTTCAAAA

TCTTTTTCGAGCGAAAGAAAAAAAGGTCCCAAACCACCTCGAAATCCGGGACCTGCTAAGAGCTTTCA

CATAGAGCCTTTTGTTCCCAACCCTCTTAATAGATCAACATCTCTACCAGTTGATGCAATGTTTCCCT

TTGGATTTCACAATTGATTCTATCGGGAGCAACTAAAACTCATGTAAGAGTAGGATGAGGTTTGTTTT

TTATTAAGAAAGGAACAATTATGATCATCGATAAAATTTGGTTTATGATACAAAATGGTAAAGTCTTT

TGTATAAATATGGGGTCACTAGTGGAGCTCTAATGCCATTATTCACCTAACTAGTTTCTTCACTATTA

TTCACTAACTAGTTTCTTCACTATTATTGTCAACTAAATGTAGTTAGGCAATAGGTTTGAACTGGTTT

TTATCTCAGTTCTTGCCATAACTATTGCTAAATCACAAGGACCATACATGTATAATAGAGAGCAGCCT

ATCTACCAAGAGGGTACATCCTTCTTGCCTTTTTGTTGTGTGTTTAAATCATTTTTTGTAAATTCTTC

ATCTGTTGTACACTACATGAGAATTTTTTCAAATGTTATCTTTTTTTCCTTTACTAACTTGGTAGACA
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TGGGGAAAGGGTTGATTGTTGAGATGTTATTTTTTAGCCTTTTGTAGAGTTTCCAAGAAGAAATAACG

TGGTGGTCTAATCTTTTAGGTGTGCCTACCGGTCGGATTTTTTAGTTTTATTTTTTAATTAATTTAAT

GGTAGTTATATACTTATATATGAGTTTCCCAATATGTATTGATTTTTTAGTGGTTGATACTTGATACA

TCCTAAAAATTAGTAAACCGGGTTTATCGTAGTGTAACTCGTTTCCAAGAGATTCATTTATGCTGGCT

CAAATAATCTAACGCACCCTGCATCGATGCAGATAATCGCAGCCACTTGTATCAATCCAGTTATATGG

AAAGAAAGTTGTAATATGCAACTAAAACATAAGATTAAGTCCTTCGTCCTTCAATCCTTTTTCTGCAA

TGTTTATTTCCCTCTCAATTAAAACAGAATGTACCCTCCATCCGTAACACAACATAACAGGCCCGTCG

ATAGACTCCATAACACCCACAACTATGCCACTAATTCGGGCAAGCAACAATTATTAATCAATCACGTT

TGCGATTTAATCCAAAGTTGAATTTAATTTAATTTGGAATTTCTCGACGAGTATACTGATTTCTTTAA

AGGGAATAGAAGCGAATAATTATTTGGGGATGTCATTTGAAAAGGTTGCAACCCTATGTTTAAACCAA

ACAATTCGACCCTTTAATTAAGTAAACCGTCAATGTCAGGTACACAGACAATCGATACCACATAGACA

GATTGTTAATTAACCGCCACGATTAAAAAAGCAATCTAATTAATTTCGTACCACTCGCTCAATGAGAA

ATGAGTCAAAATCTAGAGGATCAAACCTATGAGACTTGAGGAATGATATAAAAAACAGAGGGGAAAAT

ATTAAATAAGAGAAATACTAAAAGTAAATAAAAATGAAGTAGCAGAACCAGATTCCAAATAAACAAAT

TCAAACCTCAAAAGGATTTAACGACTTTGAAAGAATTGAACGAAGAGCCATATGCGGTGAAAATCTCA

TGTACGGTTCTGTAAAGTGGCGGTAATGATGACTTACCTGTCAACTTTTCCACTATCATCCCAAAAAA

CCAGACTGTGCCTTATGTAAAGTTACGAGAGTATGATTAACCTTGAAATTATTAATTAGGTAATATAA

CTAACAAAATAAAGACAAGGTCATATTATTTACATTTCTTTACAAAGTGCTAAGTGTGTTTATTTCTC

GATATAAATGTGTCATATAACAAACTTTAATTGATATTATTTTCTAATACATTTGAGATAACTCATAT

ATTGAGTTGACAAGTTGCACATGTGTGTAAAGCAGAGGAGGAATCATGATACATGACAATTTAGGTGA

GGTGGTTGATATTTGGAGTGAGAATTTTTTGACTACATCTCTGCTTATGACTAAAGTGTTTACACTTC

GTTCAGCATGTCAAAGAGCAAAAAAAATGAGTTGGTCCCACTGTGTTCTAGCACGATAATAAGGATCT

AATAAGCTCCATTTTAAAGTACCCCTCTACGGTTATTTCGGAAATCATGGCTATAACCGTTGATATGA

TTAAGTTTTTGAGGTGATAGTAGATGGACTTTTGTTTGGAAACATAGATCGTTCAACAAACCAGCTAA

TTGTATCGCCGTTTACACTAGAGAGTGATACTTATTAATTGTTACATATTTTGCCTGATCAACTGTGA

TCGTTTATTAATTCTGATATGTCTTGATTTATATAATATATCTCTCTTTCAAAAAAATAAAATAAAAT

TGCACATGTGTGCAGATTGACAGAGGGATTAGTTTTTTTTTTTAGCTAGTAATGAATGGGGATGATGC

CAATAATAAAGTCTTCGTTTTACATGTGAATCATTTGTTGTCCACATGTTCTCAGAATAGGAAATGTT

TTTTGTTTTTGAAATGATCCAGATAGAGCTCATACAAAACAAATTACTTTCGTCATTTCTTGCAGGCC

TTGGTTTAATACTACTCCATGCCAATAATAAACGAGAATATTAGATGGGGTCAACCAATACCCAGCAA

AGCATATCATTTTCTCTCCAAATAACTACTACTTATATTATCAGTTTTTAAATTTTATACACATAATT

GATAGTTTCACGAAAAAAAAATGATTAATGTAATTGGAAAACAGGAACGTAGATGTGATCAAGATTCG

CTCCGAAACATATTGGAGATGCTCTCATTTATTAACTTTATTTGTATTTTCATCTACTCTCCAAACAT

TATTTGTGTAGTTTGATAAAATGTTTAAAGTTATATAAACTAGCAGGTAAAAAATGAAATTGGTTAAA

ACATTTAAATCATTAACTATTTGCTTTCAACAAGCTGATGTGCAATTGTGAACTTTAAGCGTAAGTGT

CCAGGTGTAACAACTCAAAAGTAAATTAACAGGGTTGGTTCCTGGTTCAATCATTTTGTTAATTATGG

TTTCATAACCACTGCCTCTCCTTCGTCGCCATTGAGAGGGGAGAGCGACTTAGAAAGAGAGATACTCT

GGAGGACAGATAGAAAGAGAGTGAAGAATGGCAGTAACGAAATGAGTTCAATGGACGGAGGCGGAGCT

GTGTCGTCCGGTGTGAAACAAAATTTGACCCCTTGTTATGTATGTTTATTTAAAAAAAAGGATAAATT

AACAAAATATACTACTTTTGAAACTAAATTAACAAAAATATATCTAAAAATTTATAATTAACAAAAAC

ATACCCAAAAGTTCTTACCATAATTTGTATATTTCATACCCTTATTCCAAAAATTCATACCCTAATTT

GTATATTTCATACGCTTATTTCAAAAGTTCATACGCTTGTTTCAAAAGCTCATACCCTAATTTGTATA

TTTCATACGCTTATTCCAAAAGTTCATACACTTGTTTCAAAAGCTCATACCCTAATTTGTATATTTGA

TACCCTTATTCCAAAAGTCCATACTCTTATTTCAAAAGTTCATACCATAATTTGTATTTTTCATACCC

TTATTCCAAAACTTCATATCATTATTTCAAAAATTCATATCGCGACCCTTATTTTCAAACTTCATACC

CCAATTTACGTAATTCATATACATAATTTTCAACTTCATACCCTTCATTTATGTAATTAATATATTTA

TTTTTCAACATTATAACTAATTAACAAATCCAAATCTTACTTGTCCTTCGATCTCGAACTATCACGTC

GTCATCGTGGGCATCTCCTTCGACGACTACATCTTCGTTGACATCCATCTCGAGTTTTCGACCTCGAT

GTACACATCCGGCGTCCATTCCGATAGATGTGTCCGTTTCAATCTCCACGAAAGAAAGAGAGGAGAAA

AAAAAGATCGAAAAAATAGACTGGAGATGATGAGAGAGATCGGAAAGAGAGAAAAATGATAAGAGGTT

GGAGAGAGTGAGAAATAGGAGGAGAGAGATCGGAGGGAGGAGGTTGGAGAGAAGGTGAGAGTGGAAGA

GAGAGAGCAAATAGATTGGAAGAGATGAATTAAATTTTTTATTTTTTTATTAATTATTAATTGAAAAT

ATATTTTTAATAATTTAACTTTTGAGTATAATATAATAAAGGTATGATATGTTTATATTAATCGCCAC
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TCTTAAAATCATCCGGAAAACAAGTTTGAGGAGTGTGACTATCTTCAATAACCGTTAAATAACACAAG

ACTGACTATAAAGCCAAAGAAATTTGGTTTTCCAGAGACAAAAACTAGTTTACTATGATAAAACAGCT

TCGATCGTAATCATTTATACGAACTAAATAATTTTGAGAAGCATGCAGAATTTAATGTAAGTTCTAGC

CTGTTTCCTTGTTGTATTTTCACTAATAAGTTAACCTACTCATGTTAGTTACGTAAAAAAAATATTAG

TTACGTATCATTTACTGCATTACCACTCAGGGGTTGGTAAATGATAAATTAGTGCGGATTGATCTCAA

TCTAATCAAATCTGTAAAATAAATGGCATGACAGATTTAAGCGGATTGATAAAATTTAAATCTCAATC

CAACTCAACACAACCCGTTACAATTAAAACTTCAATGCAACTCAACCCAAACCAAACCGCAAAATAAA

TTACGGTTTGGATTTAGATTGATTCTTAAATTTGTATTATGGTCATTTATTTTTCATAGTTTGCATAA

TCAACCTAAATTTTAAAATAAATAGATATTTCAAAGAGAAATGTAAATTAAAATCAATGAAAATACGT

TTATAACATTCGCGAACAATAAATAAAACTAAAACATAGCAAAAATGAAAAGTTGGTATCTTAAAATA

TATATATACATACATATATATATAATATATATATATATATATATATATATATATATGATAAATGTTAT

ATGAACATCATGAAAAACACCAAACTAGACATTTTTTTTTAAAAACGCTCCAAATCAAGATTTGGTTA

ATGCAAATCTCAATGGTTTCACGACGGGAACATAAATATATATCTTCCCCATATATATATATATATAT

ATATATATATATATTGCGGGTTGAAACGAATTGGCACGGATTAACCCGCGATTTGTGAACATCAACCT

TAACCTAACCCGCAAAATATATAGCGAATTGGGATGAGACAGATTGATTTTTTTTTTTACACTCAACC

AACTCAATTCATACGGGTTGGGTTACGGGACGAATTTACGGATTTATTGTAACCTTGTTACCACTACA

GTTCTGTTACCACTACAGTTCTGTTAAATAGAGCAAAAGAAACACTTACTATATCCATACTTCAATAA

CCAAACAACTTATTCAATCTCCATAGCAAAGCTAATGGCTGAATCCTATGTTATTCCTCTCCTTATCC

TCTTTCCCTTTCTTCTGATTTTTCTCAAAATATATTCGCCATCAAAATATTCCCAACTTCCTCCGGGT

CCAAAACCATGGCCGATTATCGGAAATTTACTTCAAATAGGGAAAATACCCCATGTAACGTTCTCAAA

TTTTTCACAATCTTACGGCCCACTCATTTCAATGAGCGTGGGAAATCAGATCTTGATCATCGGATCAT

CCCCTGAGGCAGCAAAGGAAATCTTGAAAACCCATGATAAAATACTATCCGGAAGACATGTTCCTGAT

GCTTTACCATTCAAAAAACAAGAACTCAATTACTTAACATCGGGGCTCTCATTCGAATGTAATGACCA

TTGGAAATCTATACGCATTCTATACAAAACCGAGCTGTTCTCTCCGAAATCCATGGACATCCATGAAA

GCTTGAGGGAAGAAAAATTATCTAACATGGTTGAATACTTGAAGTTGATGGATGGTAAAATGGTGGAC

GTTACGCAAGTAATTTTCTCTACTCAGATAAATATCCTGAGTAATATGTTTGTGTCTAGGGATTTTGA

CAAATATGGTCAACTTAATGAAGAAGATGGAGGGATGCAAGGCTTGTTAAGAAGTTACATGGAAATCT

GTGCTTCACCAAATCTAGCTGATCTTTATCCATTTTTTGGAAAATTTGATCTTCATGGTCTGAATAAG

AAAATAATGGATGTGATGGTGAAAGTTTGGGCTAAATGGGAACCTATTGTTAAAGAAAGAAGAGAAAG

CACAAAATCTAATGAAGTGTCAAGCCAGCAAGATTTCTTGGATACTCTTCTTCACAAGTCATTTAGCA

ACGATGAGATCAACTATTTGCTATTGGTTTGCTCTCTTTCCTCTCTTTTTGTGTGAAACCTAATCAAC

TAATAATCATAACGTCCTTACAGACTAATATTTCCGTGTAGAGACATACAAAAACAGCATAATTCTAA

GATATTACGACGATAAATTTGCAGTACTTTTGGAATCATTGTGTTGGACTTGGACATGATCAGTTGTA

ATCTCTTTCGGAGTGGGAGAACAAGTTGTAACCATTTTTGTAAAGCCATACAAATTACATACATTTAA

ACCTTAACAACTCAGTCGACACACTATAACATGATGCATCTGAAAACAAAGATTAACATCTCATGATC

TCAATAGTTGATTTTTGCAAATGGAAAAAAATTTAAAAATTAAGAAGGCCATAATATATTGTGTAAAA

TTAGATTATTTGATCTTAGAAAGTAGTGGAAATAGATTTCTTTTGATCACAATGAAAATTGTCAAAAA

AATTAATCTAAATTTCGTCTTTAATCAACTTAGTCTCATGTTCAACTTTTTTTCTTGTCATGATCGAT

TTTGAGATGTCAAAAAGTTCAATTATACCCTTTATCACTTTTTGAAAAAAATCACGCCTTCAAAACAA

TAATTAATAGAATTAATTTTAAGTGATCTTTTCATCTGTTCTCCTTTACCATGCTCGTGCTATTTAAT

CGAGAGTTATCCTCCTGGATCATCAACAATCTAGTAATTGCACTCTCTATTTTTTAGGTAAAAACACT

ACAATTTAGTAATTTTATTCAACATCTGACCCTAATTCGATGAAACTAAAGTGGAGACTCAAATTGAA

AAACTTAAAGCGTGCATGGATGCCAGAATGGTAAAATTTGCTAGGCTGGGTTACTTAACAACTTTTTC

CCCTTAACTAAACGTATACAAAATTAACATCAAGTATGTTAAATTGATTAATATGTTAACTTATTGTA

CAAAATACAAAAGCATAACCATATGAATCTTAATTAGTTAGAATTTCCACGACAAAAGATCATATACT

AAGTAAAAAAAATGCTTGAAGTTTAGAGTTGGTTAAAAAATTTATAGTTTGTTTTACTTTGTTATTTG

ACTTAGGTATCTAACAACTTGAAAACTAAAAACTGAAGTATTAGTAGCAAACGTCATAAGAAAATTTT

CTCTACTTTCCGGCCTTTACCTTGTTTATCGTAACCAAATTAAAGGTGCCTCTCAGGAGCTCTTCGTC

GGTGGAGCAGACAGTGTAACATTGGCATCCGAGTGGGTGATGTCAGAACTGCTAAAAAATCCGGAATG

CATGACACGTGCACATAGAGAACTTGAAAATGAGATTAAAGGAATTCCAAAACATTCCCATCTAGAAA

AATTGACGTACCTTCAGGCATGCGTGAAAGAGACCCTCCGGTTACACACTCCTGGACCGATCTTGCAC

CCTCATCGAGCACTAGAAACTTGTAAAGTGATGGGTTACACAATTCCGAAGGACGCACATATGATCGT

GAATGTATGGGCAATTAGTAGAGACCCAAGTATTTGGGATGACCCTTTAAAGTTCAAACCGGAGAGAT
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TTCTTAATTCCCAATTGGACTTTAAAGGGAATGATTTTGAGTACATACCATTTGGTGCCGGGAGAAGG

ATGTGTCCAGCATTACTTATGGGTTCAAAGATTGTTCCTATTATTGTTGCTTCACTGATCCATAGCTT

TGAGTGGTCTCTTCCGTTTGGTAGGAATTCTACTGAGTTAGACATGACGGAGAAGGTTATTGCTAAGG

GGACGTTGCGCAAGGAGCAAGCTTTAGTACTGATTCCTACAAAAATAAATGAGCGAATCTAAATTCTT

CATCTTCCAACAATAATTGTACAACCAATACATTTTATTAAACTTTGGTGATTAGCCTCAGATCAAAA

AGAATAATATTAGTGAAGCAACTCTTGAGGCTAAGTTATAACGGGAAAAGTTTTCGTTATTCTGTACT

TAATATCTTATCTCGAAAGTTATATGGTTATTGAGGATGCTGTTTGAATCAACAATGTTTAGATCTGT

GACTGGGATTGCTTAATTGACACCAGGGAGCAACTGTTCAATAAAATTAATTTTATGGACTATGTCGT

GATCAACAATTGAGCAATTTTGCTATTGTGAACAAATATCATTTGGCTGAAGAGCTTACATGATAGTT

TTTTTCCTCCCAAGCTAATGAAGACGATGTATGTATTCAGATTAAGGGCTTGTTTTGGCTAGAACCCT

TTTAAGCAAATAAATTGATATACTTGAGACCGAGAAAAATAAATACTCCGTATGATACTTTGTTCAAC

TTAAAAATACTAGTTTTTTCGATCCAGAATATATATAAAAAAACGAGTGATCCATAGCTTATAAGAAG

AAGAAAATGAAGCAATAAGCTCAGAACTTGAAACTAAACAAGCCCTTAAACTTCTAATTCGCTATGCG

GAGTAGTGTAAAGTAAATCGGTTTTGATTTTGTTGTAGCATATAAGAAAAGAAATAGCGCAGTGTTTT

TAGCTATGTCATTTTTTTCCTGACGGGAAAAACTAATCTAGGTTTAGCGTTGTAAAAAATTACAGTAA

GAGAGCAAAAAGCGTAACTGATTATAAAAGATGAGCTCGAGATGCTAATTAGAAGTATAAAAGCTGGC

AAGCAAAACAGGAGGCTTAGCAACCTTACAAGCACATACTTCTACTTATTAAGCCTCTGTGAATAGCC

TTTTCCTCATTTCAAAATGGGAAAAGTTATGTTCACGAAGTAATTTTACCCTTTATTATGTTGGAAAA

AGTTCATTTGTTATAATTTTTAAAATAGTTTTAATTTTACGTCTCACATTGTTTTTAAAATGAATTAA

AATGACTCTAACTGTTTTTAAAATGACTCTAACTGTTTTTAAAATGACTCAATCTATTTTTAATATGA

ATTAAGACGACTCAGACTGTTTTGTTTTTTCATTTTTGGAATTTTGTTGATTTTTGATTTGTTGGATT

TTTTTTTTGATTTTTAAAATTTTATTCGCGTTTTTTCGGGTTTTTGCCTCTTTTAATTTTATTTTTTT

TTCAGATTTTTTTTTTTCATTTTTTCATTTTTTTTTCATTTTTTTTGGTTATTTAGGAGAAATTGATC

AATTTTTAATTAGTTTCAGTTTTATGGACTAATCTTTAATTAAGTTGTGGATAAGGTAGCAAACCAGT

ATTGTTTTTTAGTGGTGACACAAACAAATTTGTAAAGACTAGTAATTTTTTATCTTCAAATCTAATTG

TTAGACACAAAAATTAAATTTGCCTCTAAATTTATTTTGATACAAAATTGAATTGATTTGAAGACAAT

TTTAAAACAATCTTTCTTTTAAGTTTGATCCGTGGAAATTAGTTTTTGTTACTCTAAAATAGTTTTTG

TCCCTAAAAATTACTAGTATTATTTAAAGGAGTATTAATATTCTTGTAGTGCTGCAGAATCAACCACA

AACATCATGAACATATATATATATATGTAGACGTGAAAGTGAATTACATACGTGCCAAATCAATAACC

CAACATAAATACGGATTTGGGATTGACAAATCTTGTTAAAGTCAAATCTTAAAGAAGATTGCCAAGAT

GAAAGACGGGTGAACTATACAGAGACAGATAAAAAGTAAACTCTTCAGAATTTAATGAAGATACATGG

ATAATTTAAAATGATTGTGTAAGGACAAGATACCATTAACCCTGGTTAGTGTACGTCTGTATCTGAAA

TGCACTTCGTTCCTCATTTTATTACTCTCAGATATTTAAATTTCAAATAAAAGTAATCATGTAAACAA

GTAAAAACAGGAAATGGGTTCTCCACCGTACACCAAATACTCCGCTACATAGTGATATACAAATTATT

CATGGAAATACCCAGACTTATATGCACAATTACAACTTACAACTTACAATTACCATCCATCGGAACAC

TAAAAACAGAAGTCATGTTAGATGCGTCCAAAAAAGCGCTCACGAAACCTTCACTAATTCATAGGTCG

TCGTAAAGTTGTCCCTTACCGATAAAACCATTTTCAAATAGGTCATAGCAAGAATCCTTCGCTATTCT

TGTCGATCTCTGTTCACAATTTTTCCATTGAGCTAAGGTCTATACGTCAATTCTTTTCTCCTACTTTA

CCAATTTTATTTGGTGCCTTCTCACTATGCTTTACATCTCTACTTACATTACATCTTTTGAATAAAGC

TACACCTGGAAAATCTTGGATGCACTCATGGTCAAGTGTTCCCATATTTTTTGAGACATTATTATGAA

GCTATATTTTTCATGATTGTTGACAATTTGTAGTATAATCTGTCTGGAATTACGATGCTGTTATGTCA

ATGGAATCAAGTCTTTTAATATCAAGCTGGGGAAATGATTTCGGTGAAGGAACACCTTTGGTTCAAAG

CTTCTTTCATGAAAGCTGTTTAAAGTGAATATTACATAGTAGTAATTAAGAAGTACAAAAGACTTAGC

AAAGCAAATGCTACATTTTATTTTCCAATCAATGCAATACTGCAAGTATCCCAAATCCAAACTCTTAC

TAGTATTTTAAAAAAAAGATCCTACAATAATGAAATAGCTTTCATAATCATTTATACGAACTAAATAA

ATTTGAAATGCAAGTGGAATTTATTTTAAGTTCTAGTCTTTCTCTGGCCTGTTGTATTTTGACTAAAT

ATAAGTTTAAGATGACCTAGGTATATCAACATTTAGTTCTATAAATAGGAACTATTATGAGTTAAGAG

GAATTAAGCAAAAGAAACACTTGTATCTCCATACTTCAAAAACCAAACAACTTTTTAATCTGTTCAAC

AACCTCATGGCTGAATTCTATGTTATCCCTCTCCTTATCCTCTTTTCGCTTCTTCTGTTTTTTCTCAA

AATTAAGAAAATACATTCACCATCTAAAGATTTCCAATTTCCTCCAGGTCCAAAACCATGGCCCATTA

TCGGGAATATACTTCAAATTGGGAATATACCTCATGTAACGCTCTCAAAAATTTCCCAATCCTACGGC

CCACTCATTTCAATGAGAGTGGGAAACCAAATCATGATTGTCGGATCATCCCGTGAGGCAGCAAAGGA

GATCTTGAAAACCCATGATAAAGTACTATCCGGAAGACATGTTCCTGATGCTTCACCAACAAACAAAC
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AAGAACTCAATTACTTAACAGCGGGGTTCTCTTTCGAATGCAATAGCCATTGGAAGTTTCTGCGCATT

TTATACAAAACTGAGCTGTTCTCTCGGAAATCCATGGACATCCATGAAGGTTTGAGGGAACAAAATAT

ATCTAACATGGTTGAATATTTGAAGCCGATGGATGGTAAAATGGTGGAGATTAGGCAAGTAATTTTCT

CAACTGTGTTAAATATCCTGAGTAATATGTTTATGTCTAGGGATTTCGCCAAATATGATCAACTTGAT

GAAGAAGATGGAGGAATGAATGGCTTGATAAGAAGTTACATGGAGACGTGTTCTTCACTGAATCTAGC

AGATTTTTATCCAATTTTTGAAAAATCTGATCTGCAGGGTCTAAATAAGAAACTAATGGATGTGATGG

AGAAATTTTGGGCTAAATGGGAACCTATTGTTGAAGAAAGAAGAGAAAGCATAAAATCCAATAAAGTT

TCAAGCCAGCAAGATTTCTTGGATACACTTCTTGGCAAGTCATTTAGCAACGATGAGATCAACTATAT

GTTATTGGTTTGCTCTCTTTCCTTCTCTCTCTGTGTGAAACAAAATCAACTACTAATCATAATTAAGG

TCCAGGTTACAGACTAATATTTCTGTGTAGACATACAAAAATAACATAATGTTAGACATGATCAGTCG

TTATCTTTCGAAACCGGAGAACAAGTTGTAACCATTTCTGTAAAGCCATACATGTTACAAACATTTGA

AATCTTGGCCACTCAGACACACTATTTGGAAAATCACCCCTTGAAAGAAATAATTAACCGAATAATTT

CATGCTATCAACAATCTAGCTATTAATCGGACTTGCTTTTTTGTAGGTGAGGGCACTGCAATTTTTTC

ATTTTATTCAACATCTCTCCTAATAAAAAACCGAAGTATTAAACATCTTAAAAAAAAAAACTACTTTC

CGGCCTTTATGCTGTCGTAACCAAAAGGTGTCTCTTACAGGAGCTCTTCGTCGGTGGAACTGATACTG

TAACCTTGACCGCCGAGTGGGTGATGGCAGAACTTCTAAAAAATCCTGAATACATGACACGTGCACGT

AGAGAACTTGAAAAGGAGATTAAAGGAATCCTAAAACATTCCCATTTAGAAAATTTGACATATCTTCA

GGCATGCGTGAAAGAGAGCCTCCGGTTACACCCTCCTGGACCAATCTTACATCCTCATCGAGCAGTAG

AAACTTGTCAAGTGATGGGTTACACAATTCCGAAAGATGCTCATATGATTGTAAATGTGTGGGCAATT

GGTAGAGACCCTCGCATTTGGGAGGACCCTTTAAAGTTCAAACCAGAGAGATTTGTTAATTCCGAATT

GGACTTTAAAGGTAATGATTTCGAGTTCATACCATTTGGTGCCGGAAGAAGGATGTGTCATGCGTTAC

TTATGGGTTCGAAACTTGTTCCGCTTATTGTTGCTTCACTGATTCATAGCTTCGATTGGTCTCTTCCT

TTCGGTGGCAATCCTACTGAGTTAGACATGATAGATAAGGTTATTGCTAAGGCGAGGTTGCGCAAGGA

GAAAGCTTTAGTACTAATTCCTACAAAAATAAATGGGTGAATGAAAATTCCACGTCTTCCAACCAATG

TTTTAAATAGCGTTATCGCAAGCGTAGCGTTTTTTTAGAGAAACGCTAAAAGCGCAAATAGCGTTTTG

CGGTGTATTTTTTTTTTACCTAAATATACACTAAACTTTAGAATAATTGCTGTAGGTGGGATTCAAAC

TTAGGTCTGCTGTAAACTGAAAGACTGTCACCACCATCTGTACTGCACACACTTTTACAAAAATTACA

CAATATATATTAATTATTTAGATCCGCAGTTTTTTTTCTAATCGCTATTTACGTTTTTGATCCAGAAT

TTCGCGATTTTTGCGCTTTTGGTCCCCTATAGCGCGATTTTAGTGCAATTCCAGCCAAATAGTGGTTT

TTCGTTGCGTTTTTTTTTCCAAAAAAGCGTTATTTCGCGCTATATAACGCGATTTTTAAAACATTGAT

TCCAACACAACAATAATTATGCTAGCTAGTTGATACAGTAAAAAATAAAATATTTTATAATTGTGAGG

AGCAATGACCAAAATTTATAAGAATTAACCTTAGGGTAAAACTCAAAAGGTAAAAAAAAAGTGAAAGA

GAAAAATAGAAAAAAAAACAGAAGAAGAATTAGGAAAGCTTGAAGATGTCAAGAAGAAAATTAATAAA

AGAAGAAAATACCANAAAAAAAAAAAAAAAAACAGGCAAATTTCATAAAAACCTTAAAAAGATGATGG

GTAATAAAAAAATATCTGAAAAGGTAAAAAAAGTCTAATGAACAAAAAAGAGAGTTTTAGATAAGTAC

AAAGAATTTTTTTTAGAGACAAATCAAAGTATAAAATATGAAAAGTCATAAACGAGAGGAGGAAAGTA

AAAAATCGAAACTAAGTCAGGGAATTTGAATCGTAAGGCCTTGTGTTTTTACATTTTGCATATTAGGA

CAAACAATCACTAACGATATAAAGTCAGACTATCTCAACAAGACTGATTGTCAGACAGCTTATGTAAT

TTTTAGAATTCTTTTTACACCCCAATCAAAACAAAAATAAAAACTCAAATATAATACTTATGAAACCT

TATTTGAGACTATTCTAAAATTAAAATATTAATTAAAAATATTTAATGATTTTAGCATATTTTATTTG

ACGATTCAACAAAATAAAAAGTCAAATATAAAATTATAGAACTCTATTTGAGACTATTCTAAAGTTAA

ATATTAATTAAAAATATTAAATATATAGCCGAATAACAAACTCTTAAATTTCGGGGTGAAAATAAAAT

TATAAATTTACATTTAATACGGATGTGTTGAGAGTCTGGCTGGTTGTACCTATCTGGCTCATTACAAA

CAATTGTGTTAGTTTCAATTGCATGAACATGGGTTATTAAATTGTAATAAATGTACTTGAAAAATAAA

ATCAAATAAAAATTCAATCATAATTATTAAACGCTGTTTTTTTCTCTTACTCCATTTGATAATGTTGC

TACTGGTTGGTTGAGTTTGAAGTTTTAATTAAAAGGTGCTTGTGACGTATATTGTGCTACTATTTTAA

TTTCTGAATTTGTTATTGCCTAAAATTTAAATCAATCATACTAAATCAAACCAACCCGATTATGATTG

TTAGTTTGGTCAAGTATCAATTGATGATTCATTTATTTAAAGAAAAAATGATGATTCAGCTTAAAATA

AACCAAACTGGACTGGCTACTTTTACTGTGTGTATCTATATTATTCAAAAGACGAAGAATATTTGACA

ATTGTCTCTTCATTAACAATTGATGACCTACTGCTTTAGCATTACCGTAGTCAATTGTGTGGATCCTA

TATATATATATATATATTTATAACTCACACTCCAATTCTCAAAGACTCAAGAGACCAAAGAAATATAC

TAGTAACAAGTTCAACTACTATCTTTTCTTCATCTTGCTCTTCAACATGTCTTCTGAAATAGCCTCTA

ATGATATACCCCAAACTGATTCAAATGAGTCAGACACCGCTCTCTTTCTCCCGATCCGCTCCTCTTCT
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CACCGCACCTTGTCATTCACCTCCCTATCCTCTCTCTCCTCCACTTCGTCTCACGACGAATCGCCCGT

ATTTAGTCCCAAATCCCCCTTCCAGTCCACAAGAATTCCTTTCTCTTGGGAAAAACTCCCTGGGATCC

CAATAATACAACTCTCAGAAAAAGTCGACACCTCTTTGAATACCTTACCTTTACCGCCAGCAGGGAAT

CATTTTTCTTGCAAAAAAATGAATCTCGGAGAGGTTTCTTTCAAAAAATATGACGGCGAGAGCTTTAG

GAAGGATCCTTTTTTTGCGGCTTTTGTCGAGTGTTCTAAGGATCATTATCATAAACAACATGATCCTA

TAATTGGTAAACTTTCGAGGATTAGTAGAAGCCTCGGTGAAGGGTTTGCACTTGCTAGCAATTCCACT

TCTTGCAAGAGCAATTGCGCTGTTTTCGATTCAATGGTCCTAGTCCCAAGGTCGCGAAAACATAGTAT

TGTCCTAGGTCATACCAAAAGAAGCTTGAAAAGAAATACTAAATTTTAATAATGCCTTCTCATGGGAT

TGAATATCTGGATCAATGAAGAAGTGTAGCTGATGATTACCAACTACGTATTCATATATATATATATA

TATATATATCGGTGTAAGTTGTAATATTCAAAGCTTGACTATATCCTTAAGTTCATGTTACTCTTGTT

ATAACTCGAGTTATGCTAGGACAAACGTATATGCCAATGGTGAAATCGTTACCTTTTTTTATGCTCTA

GTGTTCTAGTAAAGAACTAGTGTCAAACTAGTTTTTGTTAATTGTCTGTAATACTGGAGTATTGGTTT

TTATTTGTTGACCATGTGATATAAAATATACAGTAGTAATTAAAATTTAAAAAGGATGAAGGCCTATC

TGTATGACTGTATTACATGTGATGTGTTATCGCATCATGCTTGCTTGAGGTTTACAATTGTCACCATG

TGAGGACGTACCCAATTGTTTTTGGACCACTTTCGAAAGGACAAGCATGTTAATTACTACGTCCATTT

TGGGCTGTTCAGCTGTTATATGATACGTATTTAAGACATAATATTAGTCATACTTCATACCTCATCTT

TACAATATTTTTTAAATTGAGGTATTGTGAACGTTTTTAAGTTTCAGTCATTCGTCCCAATAAAAAAT

TTTTAAAAGTTATTTTTAAACTTAAAAAATAACTTATAATCCATACGGAAAGATATTAAAATATAAAA

AAAAGTTAAAAGTTGTTTTTAAACTTAAAAAAAATATTATAATCTACACGAGAAAGATATCAAAATGT

AAAAAAATAACTTAAAAGCTGTTTTTTTTAGTGTTTGATTGATTTAGTAAGTAAAAATAAAATAAAAG

AAGCTCCGGTCTCTCACAAACAACCTTTGCTTTACGTATGCCAGGTGCACATGTTCTGTCTCAATTGT

GCCTCCGGCATTCTATGCACATTTGGCAGCTTTTCGAGCAAGGTTTTACATGGAGCCTGATACGTCTG

ATGGTGGTTCGATCAGTACTGCAGGTCGTGGTGGTGGGCAGCGTGGCACAAGAGCTGCTCCGGGGGGT

GCCAATGCCCCTCCTGTTAGGCCTCTCCCCGCACTCAAACACAATGTCAAGAGAGTTATGTTTTACAT

CTGAGACTAGTACTCTCTTCAATGGGTTTTTCACAATTTAAGCTTGTCTTTTTTAAGTCCAATAAATT

TGTTGCTCCAGCTCTCTTAGCAAGATGTTGAAGCTTAACTAACTTGGTTTCGTTATTTGTGGTTTTGT

GGATCCTGGGGATTGTTTTTGTTTTGGTTCATAATTATGCCTAAAAAAAAAAAAAAATACGAAAATAA

TATTTTATTTATCATTTGTAAGATAATATACACTTAAAAATGAATAATGACGTATGAAAAAAATATTA

TTTAAAGTTTACCTCCCAGAGATGAGCCATTTAGACAATGAGTCAGAAAAAACAAACTAAGAGCATCC

ACATCTGCTTACTCAAAACATATTTTTTAAATTTTTTTTGATGATTATGCTATAAAAAGTGACATGCA

TCAGAAACCCTATAAATTTATCAAATTTAAGAAAACACAAAATTCACTCATGTATGAGGAATGCATAT

GATTCCCTGGATTAATACTCCATCCGTCCCTAAACAAACGTTCCCTACGAAAATACGTACAATTTTGA

CCGATAATTTTTTCATATTTAGATTGCCGGAAAAAATTATTTTAAAAGTTAATTACGTAGTTTATGGT

TAGAATCATATGATGAAATTTTCAATTTTTTCATTTCGGTAATTTTGATATGAAAATTTTGATGGTCA

TGTATTTTCGTAAGGGATGTTTGTTTAGGGACGGAGAGAGCATAATAGTAATAAACTATCATGTGGTT

CATATTTATGTGGTGTAATATTGTTATGATTATTAAAATATAATAAAAAAATAAAAAATAATAATATA

GGGTTATTATAAAAAAATTAATAAGTAAGCTGGAATTTTGTATAAATGTAAACGGTTCATTCAAAGGT

ATAAAATGTGTTAAATTTGAGTAAATGGTTAAACTAGCTGGTACGGATGCTCTAAAATTATTTTATAT

GAAATGGCTTCTCACCGTAATTAAGATTCTCATCTTTTTGTTTCTAAATACCCTCCGGATGTTTAAAA

AAAACAGTGACCGGGGTAAAATAAATAACGCCATATTTAGTCTTTTTGCAACTTTCATGAGTTAAGTA

AATTTTATAATAATCAAACAAATAATAATCCAAAACCAATATGTATTTATAACATAATTAGCAATATT

AACAAGCACTTGGAAGTGTAACAAACAGTGAATTCGTCACTATGAACAAAAATACGTTACTTAGTTAA

TTATACTAGCTATCACCAATCAATTGAAGTAAGCTGATTAAGTATTAGCGAGATATATAAAATAACTT

GTTTATATATATCATAAGACTCATAACTATAGTAATAGAAGCACGCTGTACGAGCATAATTTGCACGC

ATCCAGGTTAAACCGGTGACCTATAGGAAATCTGATGATAAAGAAAAATATAACTTGTTTTAAACGAT

TGAAATACACCATTAAAATTGAAACTTTTTAGTCAGCTTGAACACGAAGGCCATGATCGAAATCCTTT

GCTGAATCGCAATCAGCAATGTATCACAAGAAAATTTCCAACGCCAGAGTTAAAACTAATCGTAAACA

ATCCCTAGCATTAACTATTCTATGTATTTTGTCCTTGTAATTTTTTCCCTCAAAATGCATGAAAACAG

AATGTTAATTTGTCTTATTTGACTGCCAACATGAAATGGAATGCGGTAAAGTTTTTGTAATCAATAAA

AGATAAATATCGAACACATTATAAACTGTTTAGTTTGGAATCATGTGGAACGTGTTGAATGAATTCAT

AAAGTACATAATAATATATATGCACCTCATATCATTTTGTAATTTTTTTAGTTCATTAGTTCAATGAA

TAGACACTAAAAGATAAAAACGAGGATTCTTTGTTCTCGTGGTTACGGACTAGCTCATTAAATTTTTA

GGAAAAAAAAAATACATATTGCATATAAAACTAGATCTCATGAGTATCATGCAAAAGCCGCTCTGCAA
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ACGAACTTTACACGAGCACATTTTACATAGTCGAGGTGTTGATTTATATGAATACATATTTGCTTGAT

TTTAGGAATTTAAAAAATGTTAGATGTATACAAAATCAAATGTCACTACAAGAAAAAATTCCGGCTAA

ATTTTAGCAATACAATTTGTTGTTAAATTATTAATTTATTATTAAATTATTGTTAAAATTTAGCCACA

TCCACTATAATAAGATAACCGAAAAAGTTTTTTTTTTTATTATAAATGATTTTTTTAATGTGTACAAT

TGACTAGAAGGTCAACTTTCTTCACATGATATCACTCAATCAATTGTCAATACACGACGAAATGCAAT

CATACAGATTTTAGTGCTTATAATCATAGAGGAGTGCATATTACTTATGAAAAAAGTTGGAAATAGAA

AAACATGTCTCAATGCTGTCTCCCATGCAATTAGTGCGGTTGAGTTTTATAAAATGAGGCTACAAAGC

ATATACATGCGGAATGGTTAACCCCTGAACTGTTGGATCGACGATACTCTTGGTGTGTGTAAAACGTC

AGATGAAAAAAGTTAAAATAGAAGACTCATAATTTCACAAATTTTATGAAATAATATAATGATTCACC

AATCCGAAGCAAACTATTCCGTTGAATGACGTTTTCCAACTATTAATTGTTTCTGGTCTCCTCCAAAA

GGACGCACCAAAGAAATAAAAAAGTGTACACATAAGGAACATATAACATTGTATTCGTTATTATCTTT

CACTGAGAGTATTTACAAGAGACATCTCTTACAATAAGTCTATCATGTAAACATGGGATGGTAGACGA

TGCTATCAGGGGTCCCGACACCCCATAAGTACGTACCATTCTAATTGTAAAGTACTTTTTTTTTTATC

TTTTTTTCTTGTTGGTTGAAACAGACCAAGTTTATTAAGAAAGTTCAGAATATGCACATGGGCTATGC

TCCCATGTTAGCAATCCGGCAAAATTCCGGTAATAATAAAATAAATACACAACTTACTATCAACACTA

AGCTTGAATATATGCCTATTACTATTTTTATAGGGAAAAATACAACTGATATTTTGGTTTCGCTTGAG

CAAAACTAACTGAAATAATTAGTCAGATAACCCTCTCATTTTCTGCTTATAACCCCTAACCTTATTTC

TCCACTATACACCGGATCAATGTGATCAAAAGAGAGTTAAAAGCACCCAAAATTCCAGAAAATCGGTC

ATATAAAACCGGATATCAGCCATAAAACCCCCTAAAAATAGGAAATAAAGAACATCGAATAACTCAAA

ACAAAACATATAATTCTATCTTGAAGTAAATTTTCTGTTGAACACCAAGAACGTGTCCATAACTTGAG

ATCACCAAATACTTCACATCTTGAGCATAACCTCTACATCATTCTGCAAATGCTAGGTAAACCAATAA

GAATATCCACCAGACTTGAGATTACTCATCATTAGTCAATAACCATAAAAAGGAAAGTGATCATAACC

ATACCAATCCACAAAATGACTAAAGAACCAAATTCATGCTTCAGAAAATAAATATTCCATCATCAGCC

CCACACAGAACAAAATTTTTATAAAAATTCCCTCTAAAACAGGGAGTTTCTTTTTTATCTAAAAGAAT

AATACCATTGAGCTTCTTGGATATAATCCGTGTGTCCATGGTTGAAAAATTCCCACATCTAGCTCCAA

GTTTAGCTAATGCATCTGCCACCTGATTTTGTTTCCTAAAATTATGCAAAAAACTTGTACAAACCAAA

CACATTAGAGAGCAAATGTCATCCCAAATTTTAGAATATTTAGGGTCAAGACAAACATTCTTATTGCA

CCAGTTAACCAGTAGATCAGAATCAGACTCTAATATTATGACATTACTCAAATTGAGAGCATACATCA

ATATTAAGCCATTGTATAAAGCAGCAAGTTCTGCATAAATAGCAGAGGTAATACCGTGATTAAAAGAA

AATGCCATAGTAAAATCACAATTGCTATCTCTTAAAATCTCATCACTACCACTATTATTACTGCTGAG

ATTAGAACCATCAATATTCAATTTAAAACTACCACTGGGTGGGCATTTCCAAGCCACTAAAATGGGTT

ACTTAACCCTACAAGCTATAGCAGTAACCCCAAGTTAGATAAAGTAATATTATTAATCTCTTTATTAG

TAATACTTACTTTTTTATGATGTATTTTCTAGTATAATTTGTTAAAAATGATGATGATGCGACATATC

CGTGTTTTTTTCCACTTGCCACAATATTTTTTGAAAATTGGGACCCCCTCACCATTTCCAGCCTTGCT

TGCTGCTGCAACCAATACAAACAAAAGTTCAATCAGATAACCGATTTATTCCCGAACATACTTATCGC

AAATGAATTTACGGCGGATTTTAATTTTACTGACGAATTTTGTTATTTCGTGACAGATTTCTGACAGA

TTTGACCGTGACTGATTGATTTTTTTATTTTTTTTTAGTGAACACTTAGTTTTGAGACTACTACTTTT

TTTGTATGGATTAGCGTTAGGTAATTCTCACTCTTTTAGTTTTTGTCATCTGTTAAATACAGACGCTA

TCTGCTTGATGCAGACGGCGGGTGTATTAGTGAGGTGGGGTATAAGTCACGCCACGTAATAAAAACCC

AATCTACTAAAAATAAAAAAAAAAAGAATTTTTTTTTAATTAATATTAATTAAATTTAGGATAGACTC

AAACTAGGGTTACAATAATGCAGTTTACGTGGCGTGATTTGTACTATTACCATCTGTATTAATCAAAA

TTCGAGACTTTTTGGTCACCCGTAAACTGCATTTCACGTGATGCGTGGACATTTTGTAAGCGACATGT

CTAATTAATTTCTTCACGGAATATTTAGCAGAACACAATTTCTTATTCATATGACAACTTCTTATAAT

GTACTACCAATCTACTCCATCTAATTGGCCTAGCTAGTAGTTAGTATATAACGTTTTGTACATAAAAA

TGCCAAACTTTCATGTGTTCAACACGTTTGAATACACATCTACAATTGATACGGTCTTTGCATATCTA

TCAAACTACCCAGATCAACTGCTAGTTTAATACACTAACTTAATTGGTCACTACTGTCCTGTTGGTGT

GGGTCTTTATATTTTTATAATGCTCATTTTATTATTGTAGTAAAATCTGTTGTGACTTCACTACTAGT

CACTGGCGAGTCTAATTTTCTTTCTAGACTCGTCTTATTCAACAACACGCGTCGACTACGTATAAAGG

TAGTCAGCTTCGATAACGGGGTTCTTCTCGTGCCTGCACAAGAAACGAACAGGGGCCCAGGGTTGGTA

CCAGGTTTTTCCTCTCCAACGATCAAGTCAGTATAGTGGAGACTAAAAATGAATATGTAATGAAGGGT

GAGGGATCGGGCCGATTACAAATCGTGGTGTCGGATGTCACAGATTGTGTTCAGGTAGTCCGGATTGT

TTCAGCTTTATCTCTCCTCTCTGTCTTTTTCTGTCTCCTTCTAAGTAGTATTAGTGGGGGTATTTATA

GTATGATCCAGATGTCTCTTAGCCCTTAGATCACCGTACTGTCAAGTACTAATCCAACGGCGTTAGGT
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CATTTATGACTCTGACAAGGGTACAATCCTTTTCAGGGACCCACAGTTGATGGCCTGTGATTGGGTCA

CGTCGATGAAACCCTGAGGGGTCCCCCAAGGGAGCAGCAACGTTAATTAGAGATCGATACGCTTTTTT

GAGCCGGCATAGACACAGCTCGGCTCTTAAGATCCGGGATGGCGTGTCAACGATGATTTGATGAAGGT

CCGGATGAACCGTTTTGGGGATGTTATGGGCCCGGACAAGGGGCCCCGACATTCCCTCGCCACTTACA

TGGAAATTAAATGAAAAAATAAATATATAAATGAAGATATAATATATATTGTGTTTCAACGTATCAAC

AGTTCAGACTTCAGTCTTTAATCCACTGAAGAAATAAATATTATATGAAAGACGGACGTCATGCATTT

TATATAGTCAATGTGTAGGAGACATGTTACTAAGTGAATTCGTTTCACCCAGGACTTTTGTGAAATAT

CACTATTCATAACTTAATGCATCTTTAACGATATTGTACTTTTCACCTATATTTTTTATGGTGTAGAT

ATTATTTGTGAAGAAGTCAATACTAAGTCTCCTCCTCGTCGTCGGCAGGACGTTATATCTGACACTAT

CTAATATTATAGGATGTGATGTTTGTAATGGGTAGTTAACGATTACCATGAAACTCTACTTGGTTTGT

TAAGGGGCTGTCTCTTTTGAGCAGTCATTTCACTTAAATGAGACCCCATATTGCTCAAATGAGGACCT

GGTTAAAAACCAGGTCCACGTCACATCTTATTTTTATTTATTTTTTCAATTTATTTCACTCAATTTCA

TTACAAAATAAATAACTCTAACATCACTTCATTACATATCATTACACTTCATTTATTTACAAAATAAA

TAAATTTACTCACTCTATCACACTATTAATTAATACATTCATCTGTTGTTTTTTCCACTCAAACTAAA

TACAAAATTAAAATATTTTATAATCATAATATTATATCAAGTTAACACTTTCAAGTAATTTATATTTT

ACACTTTAGTCCTCATTTCGTCAATCAAAGCCCAAACCTTACCAAACTGCCTTATTTTCCCCAAGCTC

TTTATCATAGCCTTTAATACCTCATAGCTATGTAATCCGCTTGCTTCGAAACCCACTCATAAAACTTA

AACCCAAGACTACCCGCGTCCCCACACCCGTTCAAAACCCAGTCCTAATATTATTAGTTTCTGATAAC

CAAAGTCCTACAAGTTGTGAACAACTCTATGCACACATACATATACACAAATTTATACGGTTGCAATA

CGCTAAACAAATACTAAATTATCAATGTGCATAAATTTCTATAAGACCCACTAACAAATGATAAATAT

GCATAAAAGTGAAAATATTACAAACCTCATGAGGACAACGAAAACCTCGGGTCGAATCAAGTTGGGAT

CTTTAGTCCTCATTTCGTCAATCAAAGCCCAAACGGTACCAAACTGCCTCATCTTCCCCAAGCTCTTC

ACCATAGCCTTCAAAACCTCATAGCTATGCACATAATCCGTCTGCTTCGAAGCCCACTCATAGAACCT

AAACCCAAGGTTCCCCGCATCACCACACCGGTTCAAAACCCGCTCCGTCAACCCCGGTCGTAAAACAA

CACCTATCAGAATAGGAAAAAAAAAACATATTACAAATGATTTGATTCGATTCGATAATATCAGTTCC

GCCACCGGATGTTTTTTGTTCATTTAAACATTACCCGACTGGCGTAACGCGAGCTCCAGCTTCGAGGT

GCGAGTGTGGAACTGGCGGAGGATCTTGTATAGCTTCTCGACGTCTTGCGTGAACTCGTCGGGGGCGG

TGACGTGGCGGGCGGTGATTGGTGGAGGAGGGAGGGTGATGAGGGTTGCGTAATTTAATTTTTTTGTG

TAATTAGAAAAAATAAATTTCATTGAGAAGTGGGGAGGAGAGAGAGTGAGTCTATGCATTTTTTATTA

TTTAATGATGAAATTGAGTTTAATAATAATATAGGAGTGGGATTAGATGGTTAATAGTATTTCCAAAT

TTAAATGGTTTTTGTATAATTGTTGGTGGGTTTTCATTTTAATGGTGTTTTTTTTAACAGAGGAGAGA

GAAACCTTCAAAGGAAGAAGACGGCTTATTTTTTGTATTTATTATATAGTGATCCTCTTAGTTGTAAG

AAACTTCTAATTAGCCCTATATAATACTTATTTTATTTTATTTCAGGGTGGACAAAAAATCCGCAAAC

TCAATCTGTAACCTAACCCGTACGGATTGGAACGGGTTGGGACGGATTGAAGGTTAAAAAAAAATCAA

TATGTTATGTCCGAATCCGCTACATATTTTGCGGGTTAGGTTAGGGTTGATGTTTTCAAACCGCGAGT

TAATTCTCCTCAACCCGTTTTAACCCGTAATATATATATAATTATAAATATATATTTATATATATATG

GTGTGTATTTCAATATATCAACCGTTCATTCTTGTTATATTTTAGTTTTGTTACTTATTATTTCTAAA

CGTATCTTGATTGATTTTAATTTATATTTCTCTATGAAAAATTCAATTTATTTTAAAATTTAGGTTAA

TTATGCAAACTATGAAAAATAAATGATAAAAATAAAAATTTAAGAATCAATCGCTCAACCCGTAATTT

ATTTTGAGGGTTGGGTTAGATTGGATTGTAGTTTTAATTGTAATAGCTTTGATTGGATTGGTTTGACA

GTTAAATTTTATTAATTGGATTGAGATTGAGGTCAATCCACCTCAGTCCGCCCCTACTTCTTTTCTTT

TGTTTCAATTTTTAAGTCTAGTATTTCATGTTGAGTTGTTTCAATTTATTTGTTCATTTTCTTAAAAT

ATAAAATAATCTCTTGCAACAACATTACACTACTTCTTTTCTTTTGTTTCAATTTTTAAGTCTAGTAT

TTCATGTTGAGCTGTTTCAATTTATTTGTTCATTTTCTTAAAATATAAAATAATCTCTTGCAACAACA

TTACAAAATTGTTTTATATTTTTGTACTATTATTAGAGGTTCATTGAAAAGAATAGGGGTAAATTTGA

AAATAGTGTGATAGAACATGAAAGTCAAACCCGAATATATCTATAAGGGTACGTCGATCCATGCATTA

TTAACGGGTACCCAACGCAATTATAATATAACCCGAGTTATAATGGTTTTTTTCCTACTTAAAGATAA

GGGTAATTATCCATTAACATCAAAGGTCAATTAGTAAAGACCCAACAGTTAAAAATCTCATGAGTTGA

CAGATGAGATTGACACTTGTCAACATACTATGGCGCACGGACGCCTATAAATAGTCAAGTAACAGTAC

TGAAAAAAGGACTTGAGATCTGAACAAAAAAGAATACAAGACAGAGACTTTTCAGAGCTTATCTCACT

AGAAAGTACGTGAATTGAAGTCAAGTCAAAGACCAATATTAAGATTAAATTAACAGAATGAGCATGAG

TATAATAAGAATTGTAATTCCGAACAAGAAGATTCGCAATAAAGAAAGAATACTAACTCGTCCAATAT

TTCCAATTGTCAATCTATTTCATTATTGTTGAGAAGGTTAACTTAACCGATCAGGATTAATATTTTAT
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TTAGTTTAATTTACCCGATCAAAGTTAATGATTTCTTCATGGAGTTTAATTAAAGCATTATAGCATCA

TGATTGTCTCGTCTGATAGTGTAGTTATTCGTAGTGTATGTTTATTTTACAAGCTAAATGCAATGAAA

ATAAATTAATTATATAAGTGTGTGTGAATTGCGAGATATATTTATATTCTTAAACAAAATTTAGAGTT

CACGCAATCTTCACCTTACTTAAGCTTTCATTTTTAAACATTGACTTTGCAAATGCTAGGATTATTTA

GAAATGAAGAAGATCTGATTTAACATTTTAAGCGTGGAACATACATCACTTTAATATTTTAGATAAAT

GGTTTTTAAATGAGGCCTCAAAGCTACGACTTTTGTTTTTTTTTTATTTTGTTTTTTCGAATCGAACT

AATTGAGATAGTATTTATATATTATCCTCTGTATCTATAGATTGCGTTCTATATGAGCAATGATTTTC

AGTTATATATGAGAATTAGCTAGATTTTGGAAGATTTTGTCAACGAAGCATTAATAAATAACTTCAGA

AACGATGATTCTGATTCAAAGAAGTATAATGTCTGTATTATAAAAAGAGTTTATATATGATTATCAAG

AATAATAGCGTCTATACACTATATATATCTAGGGCCGGGTCCGGTTCGGTTTTTGGCAATTTTTTTCG

ATTTCGGTCTTTTTATTTTTTGGACCGAACCGGACCGGTTTTTTCGGTCCATTTTCGGGTTTTTTCGG

TTATTTTTTCTTTTTCGGTTTTTTTCGATTTTTTTCGTCTTTTTCGGTTCGGTTTTACTGAAAACCGA

AACCGACCCGAAAATTTTTCGGTTTTTCGGTTTCAGTCTTTTTCGGTTTTTTTGGGTTCGGTTCGGTT

CGGTTTTTCCGCTTTTTCGCCCAACCCTATATATATCAATGAAAAACTCACGCATGAACAGATGAACT

ACGGTAAAAAAATATTTGGTTTCAGAATTTCTAAAATACCAGTATCATGACAAAAGAAAAGCCGAATA

CCATAACAGGAAACTATAACCGAAAACTTTATTTCATTTGAGCCAACAAAACTACAGCTAAAAGATAC

ATACTGTATTCACAATTACAAATCTTAATTTCATAACTGTTTGAATAATTGAACCAAAAGAATTGCCA

ACATTTCCACTTACTACAAAGGTGATTTGAATCAGTTCTATCGAAACCATTCTCATTTTACAGAAGAT

GAATTCTGTACTCATTCAGTAGGAGGAGCTCTATAGTACGCAGGTACAGTTGCAGGGAAGAACATTTG

CCTCACTCCCTCGGCTTTTATAATTGGAAATATGATACCCGATGCACCCTGCAAACAATACGATGTTC

ACTTTTCACTATTAACATATAGTATTGAATTATATCGGCATATGTCAAAAAGGAGCATTTTAGACTTA

CCGAAATTAATCTAGCTCCAATCCAAATTTTCTGAGGCGAAGGGAATGGTAATAATAATCTACCAACA

CCGTAAATGGCAACTGCGAAGAAATGGACTACCAAGCTTAACGGCCGAGGGTTTAGACCAGAGAGAAG

AGCAACGGGTCCCGTTGAACAGACGCCCCCTAGGCTTAGATAGTCAAAACACGCTTCTCTCATTTCCT

TTCTTGCTTGATCAGAAGACGCGCAAAACACCTTGTATAAAGCTCCCGCCAATGTGTTTATAGTAGAT

GCCACAGGCTGCAAAACGAGCATACTTTTAGCGCATATACAAAAATGTGTGCATTTAATCATTTTCTT

TACGAGCATACTTTTAGTTATGTATACAAAATTGTGTGTTTAATTATCTGTTTACAAAACTCGCTACA

GAGTGCCCTAAAGCTTGCATTTTCAGTGTAAGGATAAAAAATGTGTGTCTATTTATGTGGTTCTCTGT

TTATAAGTTTTTAATCAAATGGATAATTTATGTAAAGTCCGTTTTTAGCCATTGTAAATTCTGTGCAT

ATAAATATAGTGTTTTGCAAAACTCACGCTCTACTCATCGATGTTGACATTTGAGTGAAACTCAAGGA

AAAACGTTTAACCTGGGCTTTTCACATTTTTAAAACATTAATAATCAATAAAATAATCGAACAGATGC

ACATACCTTTCGCAAGGTGTAAAAACACTCGAGATACTTGCAAAGTGAAGCTGAGTCGTTAAGATCCT

TAAGAGGCTTTAAGAGATCTCTTAGAACGACAATATCAGAGAGAGCAACTGTCATTCCACCGCCTGTT

AAAGGATGGCGCATGTTGAAAGCATCGCCCAATAGTAATGCACCAGGTGTCGGGTGTGGGGCAGCCGG

CATACTCCTATTGGGCATTGTTCTGATGTTTCCTTTCTCAATAGAGTCAAGAAATGCATCAGTTAGCT

CGGCTGGAAGCTGATACAAACATGTAACAACTTTTAAGAAATAACCTTTGTAGAACTAAGAGAGAATT

TTCAATTTACTGTCTCAATTTTTTCGGGAACGTGTGATTTAGTGAACCAACATTTACATGTGATCAAC

TTAGAGCACAGTTGTGGAATTTGTTAAATTTTTTATTCTGTCTGTGACCTCATAGGACTTCTGATTGA

ACTATACAATGGATAATTCTGGAAAATAAACATCACGAATCCCTTTGAAACGAGTTTTTTCAGTAATT

TTAAGTTAAAGCTCTATTTCTTCTTCATTTTTATGATTACTTTTGTTCGTATGCTCATTTTGTTGGCT

CAAATGTATCCCTGAAATGCTTATGGCAGAGTCACAGAACTGATTTCAAGTCGATTTAAAATTCAGCA

ATCAGGCACATAATTACTACAAAATAACAAATGTTACTATGTTAAAACCTCATTTGGACAGGTGCAAA

CATTGGGGGTACAAAATCAAACATAACTCCAAGATTAAACTACTATATTGAAATTTTCTTAAAACTTG

TATTGCCATTATAAGAAGATTATTACCTGAGGAGCCACACTGGTTTTTAAATACTTGGCAAGTTCTCC

GCTAGCGATGGAAGGGATCTTTTGACCAGGAATATCGACCAAACAGCGAACTTCAGTGCTGCTAATCT

TATAAAACAAAATGGGTGAAGGATCAGCTAAGATGACATGGCCGTGATTTGGGAATGGAAGGTCGATA

TTTTCCAGGATCAGTCCAACAAAGCAAGATGGCACCTCCACCTGTAAAACATGACTTATTTTAATTTT

TATACAAATATAGAGCATATAAGAAAATCAATATAATTATAGAAAAGATGATTTTTTTTACCTGTGGC

TTGCAAAGAGATCGTCGTAAATTTGAAAAGCATCCATCACAGACAATAGTAAGAGGAGCATAAGTTTT

AAGTTCTTCACCAGTTTTGGTTTTGTATTGAACTCCTTTAATAGTGCCATTCTCTTCTAGTAGGGATG

TAACTGTTCCTTGCTCTAATTGAACACTGAAATAATTTGAATACAAATATTAGCCTAAAATTGGATTT

GCTTTCGGGACCAAAAAAGACACGGCGGAAGAAAGAAGAACCTACTTTGAAAGTGTAGAAGCCTTTTC

TCTCATTCTCTGAATAAACCGGCCATTGTGGAAGCTTCTACCAGAAATATCTGAGTGAAACTTTTCCA
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ATGGGTAAGATAACCTTGTACTTCTCCCATCTTTGAAAAGAGCATATCCAAACACTCTTTGAGCATCT

ATGTCTTCTACGCAATCTGCAATTTATTACCATAACTTTTTATTCGAAGATCAAACATAAACAAGAAA

CAGGGAGGAAACTCATCCCCTTTCCTGATATATTTTAAAATATGCTAAAATATTTTGTGTCTAAGAGC

ATTTTTACCTTCAAGTCCTAATTCGATAAGCTTGAGATAACCTCCTGGCTGTAGCAATTCGCCGACGA

TTCTGTCGGGCTCTGTCAAATCTCTTTCGATTACATGAACTCGTCTCCCCTCCTACAATAGAAAAATA

AGAAAATTATTGGCAATGGCATTAAAATAAAACTAAAACATGGTCAAGATACATTTACTAACACCAAT

CTAGAGAAGTTGTGACTTATGCATCAGCGACTTTTTTTTTATCAGAAACGTTATCATAAGGTACATAG

ATATAATCAATTAGTAAATATTAAGATACACAAATCACAGTTCAGAATAGAAATATACCATATCAACA

GGTACGCTAATTTCAAAAACACAATGAATATCAAAAGTCAATGAGTTTAAAATCTCATTGAAATTAAG

GATCCGTTCAGTTTCAGTTTATAAGCTCAACTTAGCAAATCTTTTTTTTAATATTTAAGTCGTAGTAT

AACTTTGTTTCATCAGCTTAAATAGCTGAAAGAAAATGAATTTGATCAAATTAAGTGCTAATTCCAGG

TTTATTTGGCTGACAGCCAGATTATTATAAGCTGCTTCTTATTTTCTCATAACCTTTGAAACTCTTAT

AAGCAGATAAGCTATTTTTTATCCTCTCATGCCAGATATCTTTGAAAATCTTATATAAGCTAAATTAA

GCAATCTTTTGTTAACTTTCTCATGCCTGAATTCTTTGAAAATCTTACAATCAAACAACTGTTTTTTT

TTTTATATTCTCATGCCAGAAAACTTAACAAATGTAATAAATAATTAAGCTGTTTTTTAAAGACTTGG

AAAAAAAAAATCTCTTCTTTATTAACTCATGTCATAAACCTTTGAAAAACAAATAAGCAAATAAGCTA

AAAATGAAAAATTCAGCAACCAAAACAAACTTTCAATACCCTTCTCTTTTCTCAGCCCAAATTAAATT

CTTAAAATCATTTTATTATTTAAACAAACAAAAAAAATTTTAATTGTAGTAAATGAAATCACTCGGAA

AATTGACCCGAAAAGACCTTGTATCAAAATTTCCGAATTGTTTTTTTTCAAACATTAAATCGCAGAAT

TTGAACGACATTATAATTTTTTTTTAAAATATATGTTCATTGCAAACGACTAAATCGTAACGGGGTAG

CCCTATAATTTTTTAACACAAAAAACACGTCGTTTTGATTGAAAATATGAACAAAAAAATTTATTTAC

GCAAAACAAAAAAATTCTATGACGGAAAAAAAAAAAGGATGCACAAATAAATTCGTAGTTAAAGTGAT

ACTCCCTCCGTTCCCATTTAATTGTCCGTTACGAAACTATCTACAATTTTAACCACCTTATAACTTGC

ATCAAAATTGTCGAAATGATTTTTAAAATCTAATCATAAAATTTAACATTTGAACTATATGATCAATC

TTTGATGATTTTCATTCCGACAATTTTGATACGAATTATTCACCGGTCAAAATTGCACGTAATTTCGT

AAGGTACAATTAAATACGAACGGAGCAAGTAATATCTGCATGACCATAAGCATAAAAACAGAAACAAG

AACAATAATAATAATAATAAATAAATAAATAAATAAAAAGACGGAACCTTAGCGAGAGTATGAGCAAG

GGCAGCACCAGCAACCCCAGCACCAACAATAATGACGTCATAAATAGAATCGGGTCGGGTCTCAATCG

GGTCTACGTGACTCCGAACACACTCCTCTCGGTTCTCGACAACAATAAATCTCTCTTTTTTTAAAAAC

TTATTAGTAACTCGGAAAAAGCGAAGAAACAAAAACCCCAAAAGAGAAGCGAACAATGTAGCTACGAC

GACGACAACCACGTTGTTCACCATTGTTTTTAGGGTTTGTTTGTTTGGGTTTTTTCTCCGAGCGAGAG

AGAAAGAGAGAGAGAGAGAGAGAGAATGTGGAGGGAAAGAGATGTGGGAGAGATTGTAGGAGAGAGAT

GGGTTTTTATAGAGAGAGATTATAATGGATTCGGGTTTTTTCCTAAACGGGTCGGGTTTTGTTTGTTT

ACTTACGGAGTTGAATTGGACCTTGTCTTTTTATTGCATTAATTAATTAACTTTAATTTCGTAACGTT

TTGGTTTTTACCAAAACCGAAATCGAGTATATTTTTCGTTTTGATTTTTTTCAGTTTCGGTCTTTTTA

ATTTTTGAATCGAATCGGATCAGGTTTTTTCGCTCCAGTTTCGGTTTTTTCGGTTTTTCGTTTATTTT

TCGGTCTTTTTCGGTTTTTCGGTTTCGTTTTTTTTCGGTCCAGTTATCGGTTCAGTTCTGTTTTTCCG

GTTTTTCGCCCAGCCCTAATTCCTATAGTAATAGTGTAATATAGATAGGGCTGGATTCGGTCCGGTTC

GGTTTGGTTTTTGGCAAAACGGAAACCGGGCATATTTTTCAGTTCAGTTTTTTTCGGTTTAGGTCTTG

TTATTTTTTGGACCGAACCGGACAGGTTTTTTCGGTGCGGTTTTGATTTTTCGGGCTTTTTCGGTTTT

TTCGGTTCGGTTTTATTGTAAAACGAAACCGAACCGAAAAAGTTTCGATTTTTCTTTTTCGGTTCGCT

TTATTTTTTCCGGATTTTCGCGTGGTCTAATTGTAGGGCTGACGTATGGATATGAGTAATAAAAATAA

TGATATGTTCAATTTGAACAAAAATCTAGTAGTAAATGTGCATGTGAAAAATCCTCATGTAATTAATT

AATCATAGTAAACTACTGAGACTCCTATCATTAATCATTAAAAGATTTCGTAGCGAATAAGGTAAACA

ATACATTTTAAACACATGTCACGATATATCCATTGACGTAGGATACTAACACTCGACACTTCTCCTCA

GTTATGGGTTGTAACAAGTGATGTGAAATAATAACACTAAACAATCAAACATGATTTTAAATGATATA

ACTTTATATTCATCTTTTCGTTTTACAAAATCATTTGTTAGATTTAAGATAATAATTATCGTAAGTAA

ATTCACCAGAAGATGTTTTATAAAGAAAATTACTTGACATGGATGAATATCAATAATAAATGAAAAAA

CAGGCAAAACGAATCATCGAGCATAAAATTATATCAATGGTATCCGGGGTTATTTACAATAGTTTGAT

AATTTGTGAAGTTTAATTGTAAGAATTAATAGTTTTGGAGAGTTATTTGCAAATGACCCATAGATTTT

GCAACGTTCCAATGTAAAGTTACTTTATGCATTTTTTGGTATTTTAGTATACTAATACATCGATCACT

GTCATAACTCATGATCGGCCATTATATATATACTAGTAAAAGTTAACCACGCGTTACGTGTGAGACGC

ATAATAACATAAATCTCGTAATATATTTTATTTTTAACATAATATTCAAATTTGTTATCATTTATTAT
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AGTTATGGAGGTTAAAACGAATTGTTAATTAATTTAGGATACATCCGTAATTAGAAAAATATAGCGAT

GATAAATAGTTAATTAATTAGATGATGCATATTTGTAATTATTAAAATAGAGTAAGAGTATTTTTGGA

AAATTTGGACAAAATTGGACAGCCTCAACTTTTATTGGATTTGCTTATATTAATAGTGTGATATGATA

TGATATATATATGATATGATATATATATATATATTATATTGGTCATGATGTATGGATATGGTTGTGGG

TGTCGGAGAAGTGGTAACATTTTAAAAACGATTATATGATGGGGCGAAGGCGGAAAGTATAAGTAATA

AAAATAAGTGGGCTATTGGACGGGCAATTTGAACCGAATATAGTAAAAAGGTAGTAGCGGAACTAATA

TTTAGACGTAGGTGGGGTTGAATTACACTATAAAAAAGATGTCCAATTTGTTAAATGACTTGTGACGT

GTTTTTTTGTTACGAGCTTACTAACTACAGTTTTTGTGACAATTTTCTAAAAGTATAGTCAATTTGTG

ACAGTTTTGTAACAAGTTTTTGAATCAGTGACAGTTTTTTATTATTACAAAATTAACATTAGTTTGCA

GTGTTATGTGTATCATAGGAGTATTTTGTAATTATAGAAGGTACTCAAACACTGTAATTGCAAACTTT

TGATTAAAATACATAAAAAATCTCATTTTTTTTCAATGTTCAAGTGTTAGTCCCTTGTGGTATGTAGC

TAGTTCATTACTTGTAAACAGGGCCGGAGCCAGAATTTCGGTTGAGCGGAGCACAATATAATGGATAT

ATATCTTATTTTTTTAGATATGATAATCGTTTTGCAAATGATATATCAATTCTCCAATATTCTCCCAT

TATTGGTTAAATTGAATGATGACAATAAAGAATCAATTGCATTTTAATAAATTCAGACCATCTAATTT

ATTTATATTTAGTATAACTAAAAAGATGTACTAGTGGTTTTAAATTTCAATATTTATGAAGATTTTGA

GAAACGGTATAATGTTTATAAACTATTTTTTTTTTGTAAAAATGAAACACACAAAAAATGTTCTTATC

ACAACATATAATACAAATAGTACCAATGTAATATTTTTACAAAAAGCCAAAATATGATAATTTTCCCT

GCACAGATTCGAACCAACAATCAAGTATCACATCAAATATTCTGGTTTTAACATTGAACTATTATGCT

ACATTCGAGTTTGATTAACAAATACATATAAAATAACAGTTTTTCAAATTTCAGCAGGGGCTACAGCC

CTCACTGGACGTACATTGGCTCCGCCACTGCCTGTAAAAATACGACCATGTAACTAGTCCCTTGTCGT

CATGTCAAAAACTAAAAAAAAATACGACTTGAAGGGTAATAACGGGTGTTTTGACCCACCGATAATCT

CCGGTTAGATTCGGCTTGGACTTTACAGGAGCACACAATTACTATAATGCGCAAATATAATTTGGTAT

CCTTAGAAAATACGGATAAGTTTTTATTAACAAATATTAAAATGTAATTTTATCGCGATTTTGTGTTT

TACTTATTGTAAGACCGGTATATTGTAAAAATGTAAATAGTGTGGTTGAATTATTTTTTCTCATATAA

CATAAACTTTTTGTAGATTGTCCTTCAACCAACACACGTAATTAATGGAATTTCGACCACGAAGGAAT

AAGCTTGTTATCCTATACAAATAGGCATTACCAATATTGTCAAATAGGGGTTGGTTTTATATAATAAA

AAATTATACATTATATGAAATTATTTTATGAATGAGACTGAAACAATAAAATTTAATTTTTTTAATCA

AAATAAATAGAAAAATTATATTTTTTCATCAAATGTTAACTTTTTGAGACAAAAATAATCTTTTACAC

ATAAAAATAAATTTTATTATAGTGAGCATGTTCTAATTCTTAAGTATTCTTAAGTTTGATTAGCTCTA

AAAATATTGTCGTTAATTCTTAAATTTACAGGTGAGTATGTGCTATTGGCATTTGCGGTAAAGTTATC

AAATGATTCGTATTCTTGCAAATTGTTTGTTTCTCATATTATTTATGAATATTGATGAAGGCACTGGA

CTTGGCCTCGCTATTATTTTATTTTTATAGGATCTGAATTGGATCTTGTCTTTTTCTCATGGGGTATC

ATCTTTTTATACATAAAATAATTTGAGTAGTTAAGTTTTAATAGTTTTATAATAATAAAATAACACCT

CCACCGTTCATCGAATATTGTGATATTAATGGGACCAAACTTTTTATGTTTTGTGAAAATAATCAAAC

ATACCCCATGCAATTTTTTTAAAGAATAGATATATAGTTGGATATAGATGGTTCTATTCGGTCCAATA

TTATTAGTACTAACCATCAAGTTTATTATAAGAGAGCGATGAATGTTATTTATTATATATTGACCTCT

CAAGTTATAGTTTATATAGTTGTACCAAACATTATGTACGGAGGACTTTCCATTTTATGCAGAAAATG

TATTTGACCGCACGTTATACCGTTAATTTGTAAACCGTTCGATCCCTTTATATTAGATATGAACCGTA

AGATCTAAAACCCTATTAAAAAAAACCGTAAATTACTATTCTACCCTTAAATCCAACGGTCTAAATCT

AAAGTAAATGATCCAACGGTCCTCTATTTAACGGTACAATATGCCGTTCAACAATGAACGACGCAAAA

GAAAAACACATGTAAGGAGTACTATCTTGGTTAGTTTGACTATGAACACTTTTCGGACTCTTGTATCC

AAATCTTCTATCCATATTTTCTATCTCTTTTCCTCTATTTTTGGTTATTTTTATTCAAATTTTAAATT

TTCACAACTTATTTCGTAATTTTATAAGCTTTATTATATTGTATTCAAATTTTAAAACATTTGGACAT

AATATTGTTTTAGACAGTTTTTCTAAAATTTAATATTTAATTTACACTAATTTATGTATTTATTTCAA

AATAAATTGTGTGTGAATTTTATTTTAAAAATAATTATTAGAATGTATTGATACATGTTTTATAGTAA

TTATACAATTTTTTTCAAGTTTTTTACAATTTTTTTTAAATAAAATAAGAAAAGAGATAAAAATAACT

TAAAAAATAATGATAGAAGATTTGTACTCCTTATTTATACTTTCTCTTTCGAAAGACTTACATACGTC

TCTAACGTACAAAAGTAATTAAAAAATATTACTATTTATTGTTACCAGTGATTTTGTTTTAAAAAAGG

TATAGTGGTAGCATCAGAAGATTATCGATATTTTTTTTTAGTAGTGTTTTTTTTTAATCAAAGAAAGA

AATCGCATAGATGGAGAATATGTACAAGTCGGATTCCCCTCGTTCTTTACGACGTAGGGACTAGACAC

CAGGGGAAAACGAATATCGAAAATTGTTAATTTCTTTCTTATTAATTTATAGTTCTTTATTTAGTGAT

AAAAAAAAAACAGGTTTCAATGGATTTATCTGTTTTCTTTTTTGAAGGTATGATATGCTTAACTTTTA

ATTAACCAAAATATAAGTTAAACAAGTATTTTACACGAAAACTGAGCTTGGTTACGCCAGCAATTAAT
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TGTGACCTGAGTTAAAAATAAAAGTTACACGATACATGCATAGGGCTATTTGTTTAATTAAGCCAGTT

GTTTTACATTACTTGAACTTCTAAACCAGAAAACACGGTATTAGGGTGGAGATTACAGAAAAAAACAC

ATTAATTAGTGTTTAAAAATAACCACAATGACCTTTTTTTTGTAGCATAATTTTTGTTGATTAGTTAT

TGACATAGTCCATGCATTTTTTAATAAGATTTTTATTTAATGGTCCATGCAGGATAAGGTATGACATA

TATATAATGTTCAATACAATATTGAATATTGTTGACTGCGTGTTTGATCGTTCTAAGATGAAAAGATT

ACAAAAACATTATAGCCGTTTTGTCTATGACTTTTAGCTAAATGTTTGGATATTGGTTAATTAAGATG

TGTTTTTGTAATTGGTAAGGACTAATTTGATTTCAAAAATTCAAAGTGGCTAATCATACGGCTTAAAC

CAGCAAAGCACAAACAGCTGTATAACCTTTAATTAATGTATAGTGGTATATATTAGAAGAGTAATTAA

TTATCATGTCTAGGGTGCAAACGAAAATAACAAAACAGCATATATATACCCCCAAAAAAAACAGTAGG

CAAATTTACGTTACAAAATAATATTTGATTTAATAAGAGTCAAAAGCTGTCACAACCCTGTCGATAAT

TTAAAAAGTTGTCACAAATTTGTCACAAATTGACTAAACTGTCATAAAACCGTCACAAAAATCGTCGC

TAATAAGCTCGTAACAAAAAANNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN

NNNAATAAGCTCGTAACAAAAAATACCGTCACTAATCCCGTCGTTATTTAGGTATTTTTTTGTAGTGT

TAGGTTCATGTTCGTATGCATGTATATATAATTACTAGGTCTTAATTTGTTACCTAGCAAGGCTCCAA

ATACACTGGACCAACCAAACTACAAAAGGTATGTCTAGTGACGGAACTATGATGTTGAAGCGTGTGAG

ACTGAATTAAATATGTAAATTATTTTTTAACTAATTATGGGGTGTTTGAACTTATTTTAACCCGTACC

CGGTTTTTCCAGGGTATGTCTAATTTGCTTTAATAATACAATTATTTACGCAGATAAATATTTCAGTT

TTCAAAAAGCATCAAAATATAAATATTACAAAAAAAAAACATTGTGGATACACATTGTTGCAACTAAT

TTTTTTTTTCCTGAAATGAAAACTTTGAGCTTGAAGGGCATAAAAATATCTTCTGCTCTCGTTCATTT

TTCATATTTGGTTGATCGAGCAGCATTTGGATTTATCTTAATTAAAAACTTATAAAAATAATTACCAA

ATGCTCAGTTTGCTTGTTAAGTACATAGATCATATATGAAACTTTGTTTAATACGGACAGGGGCGTTA

TTTATGTATGATCATGGATTGTCACGGCAACCCCATAATTTTTAATAATTTGATTTTTTTATAGCGTT

TTTCGGAGTAATTTGTAAATAGATCATTTTAACCTCTTCTTAAATTTTATTTCCGGTAACGTTTTGCA

AAATTATATATTGTTTCTATAATTATATACCGTAACATTTTTTGTAGTGATACTACATAAATATTAAT

AATTCTAAATGCTAAAAAGCAAAGAAAAAAAATGGCCAAAAATCTAAAAAATGAGAAGAAAATATATG

TAAAAATGATTATACTGACTTTACTAACAACAACTATGAATTTTTATTTAATACTAGCATCACATATA

CTAATTTAACACGATTTCGGATGCTTATATACTTTCATTATATAATATTCTAAGCTCTAATATCTACT

TAGTTAAATTATTATTATAAAAATTATAAAACAACTCTTAAGATTAAGAGGATGAATTTTTTAATTTT

TTTTGCACAGGTGAAAATTTAAGTCTGTACAAAATTATGTAAAGTTAGAACTGATTTTTTTTTTGTTG

ATAAAATGAATGGTCTGACTCCGTTCCTGAATACGGAGTAACTTTATTGGAGGAGTAAAAGTAAATTA

CTAGTCGCACTTCTAACATATTTGGTCGATAATATAACCAATAAACTAAAGTTGCATATGCATTTATA

TATTAGTCAAATACACAATCGTGACGTACAAAATGTATCTTCTTAACTGAATTAACACCCCAAAGTCA

AAACTAGCTTGAGAGGAAGATTAATTTATCTACACTCGAGAATATTCACTACAACAAAATATTTATAT

AATAACAAAAAAAATTTGATATTATTTAAGTTATTTATATTACTAACTACGATTAGCAACAGTTTAAT

AACAAAATTTGATATGTCATTATTTCTCTTTTTGCAAATTTTTGCAACTAAATTAGCAACATATGATT

TTCCTTAGTAACACAATTGTAACATAGTTTTATGTTGCTATATCAGTAAAATATAATTGTAACATATA

TTTTATGTTGCTAATTGGGGAGTTTTTTTTTATATAAAAGACAACACATTTGTCACATAAATATTTTT

GAAGCAAATTTGTTATAATTTTTAATTATTAAACTATACCAAATATATTTAATGCTTCTACTGTAGCA

GTTTTTTTATTATTATAATTGTATGCAGAAATTTTTTTCTATTGCTATAGAAAATAATACCATTAAAA

GAAAATTGAATCAAAACACAGATAATATATGATTTAACAAAGCCATTTAATTATAAGTGTAACATTTA

CAATGGGATTAAGTAACAAAAACCTATAAACAAGCACAACAAAATAAATCCATCTATCTTTGCTAGGA

CAACTAAACAAGCAAATATTTCCAAACTTTTACAAAACCACTTATTTTCGAAACATATTACATGAACT

AATTCTTAAGTTGTGGCTCTGGGAGAGGTATAATTCATTAGAGTTGAAGTTTGCGTTTAATAATACAA

GAATGAAATTCCTAACACAACAAGAGAGGCGCCTATTAGATCCTCAACCAACAAATAGGGTTGGCTTA

TTGTTTTGTCTTGAACGTGTCGCTGCCTACAATTGAAAAAAAAATCAAACTGAAAGACAAAATCTCGA

GCATAACAAACATCAATGCCTAACAAAACCAAGCTATTTAACAACAATGGATTTGGGATATATTACAT

ACGAACTAATCACGTGAAACAATAAAGTACTACTACAACTTAAGGAAAACACTACTGTAAACCGAAAA

ACAGTTTTTATCAAATTGTTTGAGCTTTTCACAAAGTCACTTGGATTTTTTTTTAGTTTAGTTAACAC

TTAAATGTATGCATCAAACTTAAAAGTGGCAGAATCACATTTTATTTACAGTATAGAGACAATTTCTC

ATGGATTTTTTAGTTTTAGTACATTGCTAGATCTAATAACCCAAGATTTTATAATTTGGGGGTAAGTT

CAAGACTTTAGATATAAAAGAACACACCAGCTAAAATAAGAAATCTGAAGGAAAAGGTTACAGTCATA

TGCACTTACACTTAATTTAGTAAAACACGTACCTTTGATACACATAGACATGGTTTGAAATTGGAAAA

ACTAAAACTACCTTGTATAATTGCAACAATTAGAGCAAATTAACATTTATTAGACCATTAGTTACATT
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AGAATTAGATTCAAGGTATGGAAAACATATGGGTTTTGTTCAGTTTCACACAGTTACTTAGATTTTTA

AGTTAAGTAAACAGCAAGGTATATCAGACTTAAAGTGGCATAATAACATTTTTTTCGCTTTCTTAATT

TTATCAAACTTAAAGTTTCATCATCGTTTCAAATACCCCTAAATCATAATAGATCGTTAGATTTGCTT

AAATACAACACTAGAGTAAAATATCGATTTTGGTAATATTTTCTCTATTGTACAAAGGAAACTATAAA

TACTATAGTTTCTTTTACTTTCAACTACCGCTAAATCTTAGTAGATTGTAGATTTGTTTGAATGGACT

TATAAAGTAAATATTGACGTCGTTAATCTTTTCTTTATTTTCCTTACTTTTACTTTTTTTCTTTTTCG

TGATATTTTCCTCGTTCAAAACACAACCTAAGAGTCTCTTCTCAAATTTAGGACTCACTCGTTTACCA

CCGAAGGACTAAATCTAACGTAGATATTTTAACAACAACAAAGCCTAAACGTAGTTATTAAAAATTAC

AACGTTCGGATAGTGATTCCGGTTAATATAGTATGGGGTGACTAGCATTTTTTCTATATCTTCTATTA

AAAGTTCAAATATCTTATATATATTTTTTTTTAGTAAAGGAAAAAATCCTTCTCCAGGAATGCACTAT

GGAGCCTCCTTTGTTCAGCGTTCTGCATGGAGGCTAATTTAATGTTCAACATCGGTCAGGAGAATGAC

TGTGTTCAATTTAACACCATTTTTTTTTATAAGTTTTTTTTTTTTGGTGATAGGTTCAGGGAGGTCTN

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNTGATAACGTAAGCAACTTATTC

GGTTGCCCGTAGCATTTTTATCAGCCAAAAATAAAATAAAATAAAGTTCATTTTAATTGATATATATA

TTGTGTATATATATATATATATATATGGTGTTTTCTTTTGCAAATGTCGAATTAATTTAATTGTCAAT

TTAGGTTAAAACTAAGTTATAATAAACTGAGTTTTATATCAGACTGAAACATTACAAGAAAATAATAA

TTTATGTTTCGTACCCAAAGCTTAATAAACTTAGCCGGGCCCATGGATAGGTCATGTAGTCATAAGTC

ATAACTAGTCAAAGTCTTGAAGAATTACAAAAAAGACAAAATACATGAAGTTATGTATTCAAATATTA

CAAGATTTAAAATACGTATTGCATTCAATATAAGTGGCTTGAAACCTTGAATACCACTTCTCGTACCC

TATATAAACGAAAGAACTCATTTTCACTTTTCATATACCAAAAAGATCATTTCTCCTAAAGAACTTAT

TTAAGTAATTTGCAAGAAGAAAGAGCTTTCTTTTAAAAATGGCATCATTTTTGGATAACTTGTCTTCA

AGACGCTCAAAGGGTTACGCAACAATCCTGGCAATAGGAACAGCCAACCCCGACAACATCTGGCTCCA

GGATGAGTTCCCCGATTTTTACTTTCGGGTGGCTAACTCGAAGGACGAAGAGTTGAAACAGAAATTCA

AGCGTATATGTAAGTCTTTTCAATACTCAATCGATCATGCATTTTTTTTTTCTGTCAAGTTTAAAGTA

CTGGTATGGATGTACCGCTTTAATACTTAAAAATTAATTAGCTTAAGTAAAATCAGTTACATCTTTTG

CTTTTATTTTCATGTAAAATCAGTTACACTAAAATTTTAGAACAAAGTTACTGAGAAAATGGGTGTAG

ATTATTGACCATTTTGCAGTTTTTCAGCTTTATTTTTTTCCCTGTTGATATTAATTATTAGGTGCAAT

AATGCCTTTTGTTTGTTAAATTAAAAACCGAAATTTATTTTTTATTTTGTCGTTCTTCGTCATCTCAA

TAAGGAAACTTTTGTCGTTTCGTTTCTACAGGTGATAGATCAACTGTACGTAAGCGTCATATAACCTG

CATGCACGAAGAATTTTTCAAGGAGAACCCAAACATTCTTACATACGGTGCCCGATCACTCGATACAC

GTCTTGACGTAGAACTTGTCGAAAACCCAAAACTTGGAGCAAAAGCAGCGGAAAGTGCAATAAAAGAG

TGGGGCCAACCCGCGACAAATATTACACATCTTGTATTCCACTCCTACTCAGGAGTACAAATGCCAGG

AGCCGACTATCAACTTGTCAAGTATTTAGGTCTAGACCCTGCGGTAAAGAGATTCATGATTTATCATA

ACGGGTGTTACGCAGGTGGAATGGTTCTTCGCTTAGCTAAAGATCTTGCTGAAAATAATGCTGGTGCA

CGTGTTCTAGTTGTGTGTTCCGAGACTATGTTAAACGGTTTCCATGCACCGTCACATAAGAGACTTGA

CCATCTAGTGGCTTATGCAATCTTCGGCGATGGTTCAGCTGCAGCTATTGTCGGTGCAGATCCTGATT

TGTCGATTGAACGACCACTTTTCCAAATGATAACGGCGAACCAAACCCTTTCCCTGAATCAGATGGTG

CACTTATGGGACGATATCAAGAGATAGGATTTGTCGTTACATTAGGAAAAGATGTGCCGAATCTAGTT

TCAAGCAAAATTGAGGATTGTATGAGTAAGGCTTTTGATGAAATTGGAATTACGGATTGGAATTCGTT

ATTCTATGCTATACATCCAGGGGGTGCCGCGATACTCAACGCGATCGAGGCAAAATTGGGGTTAAGTG

AAGAGAAACTTAATGCTACTCGTCATGTCCTTAGTGAGTATGGTAATATGTCAAGTCCGACTGTGCTT

TTTGTGCTCGATGAAATGAGGAAACGATCTCATAGTGAAGAGAAGAGCACGACCGGTGATGGGCTGGA

GTGGGGTGTTTTGTTTGGGATTGGACCGGGCTTGACCGTGGAAACTATTGTGCTACGAAGTTGTCCAA

TAAAGACAAGTGCTTAAAGTTTAGAGTCAACTTGGGATCCCCTTTTTATTTTTATATTCGAAGTCTTT

TTTCTAGTGTTGTGGTGTGAGATCATTTGTTTTTGTTTCATTTCCTTGTAAAATATACTGGTGCCAGT

AATAACTGTATCAAATAAACATGAAATGTTAGTGAAGTTCTATGTTTCATTACCGAAACTTTATCTTT

TTATGTATTTCCGCCGTGATGAACCCTATTAATTGGCACTACCTTTATAAAACATATGCAAGTTAGTA

GTATTATACTATTATGCACTACAGGGTAGCAGTAGCTATAAAAAAAAAACTATTGCAGGCTGATAGTA

TTTAAGGGGAAAGAAGCATTTCCATTTGCAGTCATTGGATATTTATCGGACGACCTTTAACTTGTACA

TCAACCGCAACAAATTTTTACGACTGATATAATCCCTTTATCCAATTTTATCCCTCCAACTCCAAGTC

ATCAACTTTCGCTAACCTCCTGTAAATTGTAATAGTTGGCTAACCAATTTCAGTTCACGGTTCTGGTC

TATTAGGCCTTGGTTGCGGGCCACTCTCCCATATTCTCGCAACCAGGCTTTAACCACCAAATTCACCT

AGGGCTTAACCTCGACTGGTAAGAATAAACCTGGTAGTGTTTTATTTGGCTCACTAGCTGACCAAAAC
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TATACTACGCCAGCCCAAGGTATCACCACACTTGGATTTACCAATCCACATTTTATTATTTCACCCAG

GCTTTACCTAATTGAATGCAAAAAAAAAGAGGAAGAATATCATCGACTCAAGAACAACCTTGTTTGGC

TGCATCTTAAAAGAGAACGGAGTATTGTATTGAAAGAAACATAAGGCCTTGTTTGACTAGACCTCGTA

AGAAAATAAGTTGACTTGTTCAGAACTAAGCAAAAATTTGGGTTTAACAAAACTGCTAGCTTTTCTGT

TCTTTTTTTAAAGAAAAGACTAGATTAATAACTGGCCAACTGCCTATCATCATAACCAAAAGGAAAAT

GAAACAAAAAAGTGAGCTTGAAAATGAGAGAACAAATCCTAAAAAGAACTATTATAATTAAGTTGCAG

GGATAAGCAAACAAATCTCTGGTAACAATAGTTTCGGGTACAACAAACAAGTTTCAAACCGTGGAAGC

AACCCCGATTAACAATTCCTAACCGCAAAAGAAATCTCAAAATAAACATCTTCACACAACCTAAGGGA

TAAAACACAGAGGCGATGAACAAATACTACAACACAGATTTCACCAAATCTAACATTAACCTTAAAAT

CATCGCAACTACGAAAAAGGAGAGAGGTCTTTGAGAGGGTGCAGAGCTAGAGAGACCACCGTTAGGGG

CATTAGTGGGAGAGAGCCCAAACCCTGAACTAGTTGAAGGCACTAATGGAGTGGTTCCTGCGATGCCA

CCTGCCATGGAAGGTGCTGGGGCCGGTGAGAAAAACGAGTCATGTGGTAGTGTTGTTGGTGGGTCGAG

GACTAGAGGAAGCTGTAGCGGACCTGCATTTGTTTTCATAAATTCATATTAAATGAAGTGATGGTTCT

GATGTGGATCCAGGGCTTTTTTGGCTGCATTGAGCATTTAAGCTGAACGATTTTAGGTTGGAAGAAAA

TCTGGGTTCATCCAGCTTAAAGCTTCTAGCTTAGTCAGGTGGATAAAAGAAAAGCTCAGCTTTTCAGC

TAGTCAGCCAAAAATAGTCTACCATTTAAAGAAAAAAATATGTACAAAAGCTCCAACCAAACAAAGCC

TTGGCCTATAGACGAGTGGATCATTATTTTGAAAGAATTGAAGACCTTCCCGACTTAGCATACAAAAA

AGAAGGATGTTGCTTTACTTTTGCATCTGAACAAGCTTTTAAGCACATAAACTTGTTTATTTCTCAAA

TTATGTTTAACCAGCTTTCTCATCAAATTTTTTTAATTCCAACTGATTATTTTAATTTATGCCGGCTA

AACTGGAAATAACTATAAAAAAGAGCTTGAGTAAACTAACTATATACAAAAGCTGTGATTAATCTAAT

AACAAGACTTGCCTGGGCATCGAGGCTGAAGAGATGTTGACAACCTGAAAAAACAAGCGGAAACATAA

CTCAATAAGATTATGCCGAGTTTCAATTCACTGTTTCAGATAAATAAATAGTATATACATAAATTATT

TTCTAATTGTGCCCAATGGAAATTGTTGTTCTGAAGAAAACAATCTATAGCTGTTCATTGTAAGATCA

AAATAAAATTCCAGAAAATACCAAAGCACTACTAATAAACAAAATGCGGCTTACGGGAAGAAACGCTT

GGTTTAGATTAAATGTATAGCAATGTTACTTACGTAGTGACAATACTTCCATTGGCATAGCCCCCGTA

ACTGCAAGAAGTGACACTACAACCAGCAGCACTTTGTTGCCAAGTAACATTCCCAATCATCATATTAC

TGTTTTTGCACTGCATACTCGAACAAGAAACCGACAAGGAAGAGGGCGTGCAGTACAAACTACACAAC

AAAAGCACACTATCAGGTTATACTGTAGTAAACTATAAACAAAATAAATAACCAATATGCATTAGAAC

TAAAACGAAACGAGAAATTGGTAATTACTTGCGACTTGAGGGTCCACAACTGCACTGGACACAGTGAG

AAGCGGTTATAGCATAGCTTCCGTTTGGCACGCTAAGACCAGAATCTGAGGCATATGATGGAAAACTG

GAGGCACAAGCTGTTTGGCCAGGAAACAAAAAAGAAATTAAATCAAAATGGCCAATGAAAATTCAAGA

TAATAAAGAAAATATTTATCTACCGTGAAGCAAAAATAGGAAACAAAACCAACAAATTGTAAAAGAAA

CAGGCTACTTCTAGCCAAGTTTGTTTCACTCAAACATTTAGGTAAACATAAAACACAGTTACCTGTAT

AATTTAGTAGAAACTATGTGACAAGAAATTACACACTAGACATAGTTTGGGTCTTTGGTATATTGAAG

TGAACATTACAACAAATTAGAAGATATGAAACAAGAGAGAAATTTTTTAAAAGGTAGTGAAAGCTCTA

AAGCATATCCTACCATTCATAAAAATGTCTAAAGTACCTTTCAGAAACATCTTAAAACCAAAATTGAA

CAATGGATGTTTCCAAGCACATAAACTTACTAAAATTACAAATTTAGTCATCAGTGAAGTGTGTAAGG

CAATCAACCCCACACAAAACCATCTAAATTCTCTTTTGAACAATTCCAAAATAAGACATCCAAGAAAG

GGTTAGGGTTCCAGAAACAGGTATCGTAATTTTGACAAGACAACAGGATGGGAACAAGAAATGCCCAT

CCATTATAGCATTACCTAATTGGAACCAATTTGGTTGACTTGGGGACTAGCTTGAAAAAAATTGGACA

GTAAAAATATGCTAAATGTAACCTAGCGAAAATAATATCGAATTACAATGAACAGCATAGTTAAAGAG

CTCTGAAGCATTAAACTTGTCCTTAATATTAGCATAGACATACCTTTTAAAGATTATTTCATAAAAAG

TAGGGATTTTCACTAAGAAATGGATGACCTGCATATTACTATCTCTAATAGCATTAGACAGCAACTTG

TTTCAACTTTTTACAAAGACATCTCTAACTTTAGATGACAAACATTGGACATTTGGGGTAAGCAACAT

GCATTAGTGAAAACAACACTACTTTATCACTTAAGTCATAATTAAGAGGCGTAACAGCAGTTAGCTTT

CCCTGAATGACCATCAAATAATACCGTTATACAATTCCGAAAATTTTAAATGTATCATCTGACCAACA

CAATGTGGTTCCCAACACAACCCATCCTTAATCAGTAGCATTACTTCGTTACAGAGAAACAACACTAA

ATTACAAATTATAAATATGGCACAGTAATAAGGACTTGTAAAGTGCAAATCATCCTAAACACCAAAAA

AAACATAAAAATTTTGTTTTCTAGAAAATGGGACGAATCAGTATATCCCGACTTTTAATAGCATTACT

TTATTGCAACAAAGTATGGTGGATTAGGGCACTAAGTTTTTTACTTGCTGGGACAATTAACTACATTC

AAGGAGCATGATGGGGTAGAGGGCGAGCCTTGGCACAACGGTCCAGCGGTTGCCATGTGACCTGGAGG

TCACGGGATCAGGTCGTGGAAGCAGCTTTTTTGCAAAACTGCAAGGGAAGACTGTCTACATTGGGCCC

AAAGTAGCCCGACCCCTCCCTGGACCCCGCACAACGGGGAGCTTTAGCACCGGATTACCCTTTAAAGA
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ACATGATGGGGGTGATTTACACGTTTAAACGGAAACTAAAAACAAGATAGTTAATCACTAATGGACGA

TATGTTCAAGATAGAAACTCACTCGCCTCGCAGTCAAACTCCAAAAGCAAGACCAACGTACAACAGTT

CGTTGGCCAAAGAAAAGGTACAACCCGATATCCTCAACAACGGCACCAGCAAGTTTAACAAAATCACC

TTATGAAACAGCACTATTTAAAACGGCATGGTTAAGTGCTAACGTCCAAATTTTATCCTAGATAAACT

ATTCACAATCCAAACTTACTCTTAGTGAATTTAAAGTCAAACAGGACACAACAGGTACGTTTTCCAAA

AACAGATATAGAGTACTGGCATTTACTACAACCTTATTTGTCTTTTTAGGAAAATAGCAACAACATCA

TCCAATGAAAACAACACAAGAATCAAAAATCATAACTGCATCTCAATCAAATTCATAAAACAACTAGA

ACAAGCAAATACTTTCCCCAGAATATGGAAACAATCAATTACTACAACCCTGTTTGCTCAATTGGAGC

ATGTTTTAGCAAAAATATTGAATTGCACTAAATTACAAAAACTCAGCAGTTGAGAGCTCTAACATACA

ACTCATCAGTCTCATCCTAAACAAAATTAACATAACTACAATCCAAACAAATAACAAAAAGCAAGCTA

ATAAACAGCCACGTCTCGAAAAGATATATATTGGTCATATTACATTATTTACGTACAGAATGATGTTT

TAATGACTTATCTGGAATGGGTGTTATGCAACTTTGAGTCAACTATTTTGTTTTTTGAAGCAGATTTA

ATGCAAATAAGTTGGCTGGTTTAAGTGTGACAAAAAAGTAGGGTTCATCCAACCTGACCCTCGTATTT

TTTCAAGTTTGAGAATACAAATATTCTCCAAGTTTTAAAATTGTTGACAAACCAAATGTAATGGAAAC

ATATAAGTAAAAGAACAAGTAAGGTTGCTTAAATTCAATAAATCTTCAAAAACAAACAAAGTAAATTC

ACCAGACAAAGGAACAGCCAAGATATCTCCCACTTTAATATCATTTCCACCAAGAGCATTCACATCCA

TCAAATCCGCCTCTGTAGTCACATATCTCCTAGCAATTCCCGCCAACGTATCTACACCTCTCACCACA

TATGACAGATACACCGCTGTTAACCCATTATCTGTCCCGTTAAAACATGTGCACGGTAACGGTACGGT

CAGAACCTCCCCAACCCCAAGCACGTTCGGGTCCGCCACATCATTTGCCTCTTTCAGCTGATCGGCCG

AAACTAGGCCTCCATACACAGATTCAGCAATGTGGGCCAAGGTGTCAGATGGGCGGGTTTTGTACCTG

ATGCAATGATAAATGCTTCAGTTCTTTTTATCATTTTTCATTTATTTTTTACTATTATCCAAATTAGC

TCTTCTTTAAGTAATTCTAAACACCAACACATATACATGTAATTTGGTTTTTGTTCCCGAAGGTATGC

TCCAATAAGATACCCAAAGACCTAAAGGGTATTTGCCAAAATTTCAACTTTTACTTTGGTCCAAAATG

CAATGTAGATATTACTAGTTGGCCCTAAGGAGTTTCTTATCGGGGTATACCTCCAGGTCAAATATCAA

CAATCTCGCTTTGTTTGGCTGAAACTTTAAACTCGCTTTAATGCTTAAAAACTGACTGCATTCGGTTA

ATCAGCCCAAAATTTGAGCTTTTCTAGATTTTTGGTATGAAAAAGCTAGAACCTTAAATCTGGGATCA

ACTAAGTTCTCTTTTTTCATGATAATAAAAAGTTTCAGCTTTTTGCCTAATAGATGCAACAAAATAAA

CCCTATCTACTACTCCCGTTTTCCCCCAAAGTTTCAGGAGTACATTCTTTTCAATTTCATCCCGCTTT

TCCCCAACTCTTGGCATTCCCTATAAGCCACAAAAATACCTAAACAAATGAAACTTGAAATGAAATGA

TAACTCCATTTTTAAGCTGGATGAACCGTCTTTTCTCTATCCTGATAATAAAATTTCAGCCTTTTTTA

CCCATAACTAAATAAATTCTTGTCATCCCATTTTTCCCTAACTCCTGACATACCCAATAAACCACTCA

AATAAGTACCAAATAAACACTCAAATAAATTCTTTTCATCCCATTTTCCCCTAACTCTTGACATACCC

AATAAACACTCAAATAAGTACCCAATAACTCAATAAATTTTGTTCATCCCATGTTTCAATAAAACATG

AAACCTGAACAAAAATTAAAAACACACAAGACCAAGTTAAAATCATTACTTAGTCGAAACAGATTTCC

TTATCCCATCAACACACGAGCACGGGACGGGAACAAGGAGCGGGAGGCTGGCGGGGAGGATATGGGTG

AGAGACGTCGGTGATGAGAGAGATAGTGAGTTGGCGGCGAGGAGAGAGAGAGGATCAACCTGGAACAA

AGCCGCTACTTCCGACACTTTCAGGTCAGTGTAGAGGGTGTATCCGAGGAAGGCTGCGCAGGTGTCGG

AGTTCGAACAAGGCTCGATCGTTGACTTCGAGGTTCCGAAGGGGAGGAGGGAGAAGAGGAGGGAGAGA

GTGAGGAGTGAGAAAGTGGGTTTTGAGATTGGCATTGTGGGTTTAAAGATAATGGATAAGTTGCTTGT

TTTTTGTAATGAAGAAATGAGCTTTTTTTAGTGGATTTTGAGGGTTTTGAGCTGAAAATAAGTGACAA

ATAATGGGTTTTGTGGATTAAGTTCTGGGTTAGGAAAAAAAATTGTTTTGAAGGGGTTTAAGAGTGTT

CTAAAGATTGGGTTTTTTGGAATGTTTTAAAGGGTTTTGAGGTTCAAAAATGGTGGAACTTGATGGAA

AACAAGGTTTAAAATGGGTAGGAATTTGTATTTAGAACTTATAGCAAAAGGGTTTTATTTTTAGGTGA

AAAATGTTGAGAAAAACTGGGATTTTTGTACTTTATATTTGGTAGGTTTTTGGTACTATCTAAGACTG

AGAAAGAGATGAAAGAGTGACTAAACATTAGATACAGAATAGATACACAAAATAAAGATGTCTTGATT

TTGGACAAATTTGGTTTTTACTAATTTACCCTCTGTTTTAAATTTTGATTGGGTAAAATGCAAATAAC

CCCCTGGAACTATAGGTCATTTGTAAATAACCCCCATAAACTATCAAATATTGCAATTAGCCTCCATA

AACTATCAAACTATTACAATTAACCCCAAGATCATCTTTGATAGTATGGCATAACTTTATGCTTGATG

ATTTGTTTTGGTAGATTTTTCATTTATTATAATCCTTTAGTTCGTATCCATGCATGTCAAGGGAGTGT

TTTGTTTTTTTGCAGAATGACGCAAAAAATATTTTTCTCACTAAAATATTATCTTTTTACGTAAAACT

GCTTCTGGTCACTTTTTTACGATAATTGTTATCATTCCTCATGTGCATTGAAAAACTACATATATCAA

ACAAAAAACTTTGTTAAATGAACAAATGAATAAAAAGTTACGTCATAGTATTAAAAATGATCTTGGGG

TAATTACAAAAGTTTGATAGTTTGTAGGGGATAATTGCAATATTAGATAGTTTTGGGGGGTTGATTAT
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TTGCATTTTACCCTTTTTGATCTTGGGGGGTAGGGGAGGGTATATATGTCATTTATTGTATCGATATT

TTTTTCAATTTCTCGAACACAGTATCTTTGTTGTACCGCACTTGTCAAATTTTCAAGATGGTACTGTA

TTTCTTTTTCTGGTTTTATTTTCTACTTTCAGGCGCTTTTGGAATTTCTGTTTTTTCCTGTGGGAAGT

TTGGACAAAAAGTAACATGAAAACTGAAGCATGTTTTTCTCGAATTTTAATACGAGTTATTTATCAAT

TAAAATTAGTCGTAGTGTCACACTACAATTAATTAATAACGGATAAAATATTACTTTATTCATTTACA

TCTACAATAACTACTCAAAGTCTCCCTTCAGTAACTCTTGGTCAACACAAAACTTTTTTTTTTTGAGC

TTTAAATGCTTGCAATTAAATAAGACAATTATTATCCTTCCATATGTTTGTTTTTTCATGTTGCCTAG

CAAACATGCAAAACAAAGAAACACATTAAAATGTGCAATTAAATAAGGCAATTATTGTCCTTCCATAT

GTTTTTTTTTTCCTTTTTCATGTTATCTAGCAAACATAAATTTATTTTTGTTACATCTTTTGTTGATA

ATATTTGTTAGAGATGAAGCATAACACGGACCCTTCCTAAATATTCTACTACTTACTACGTAATTCTA

GAATGTATTAGACTATATTAGAATATGAGAGAATGTAACGGAACCCTCTAGAAGGGTATGTATATGTA

TAGAATGTAATAAAAGGGTATAGAAGATAGAAGATGTGATAAATCTCTAGATCATTGCTTAGACTTGT

ATATAAGGGGATGACCCATCTCATTTGTAATCATCAAGTTTCGAGTGAGTAATAAGATACATTCTCCT

ACTTTCTCTCTCTCTAAATACTTGTGAGTTGAGTGTGAGCTTTAATGCTTACTTAGTTGCAAACAAGG

TGTGAGTATTGTTAACTAAATGCCACACGAGCTTAAGAAAACTAAGCCCGTGATCTTGATGGTGCTAG

ATGGTTCTCAAAATTTGCTTGAGATCGGGGTACTATCAAGTTCGTATTGCTCACGGAGATGAGGAAAA

AACCGATTGCGTTACCCGGTATGGTTCCTTTGAATTTCTTGTTATGCCTTTTGGTTTGACGAATGCTC

CGGCTACGTTTTGTACGTAAATGAATAAGGTTTTCCAACCCTTCTTGGATCGCTTCGTGGTAGTGTAC

TTGGATGACATCGTTATCTATAGTAAAACCTTGGAGGAATATATTGATCACCTACGACAAGTTTTCCA

AGTCTTGAAGGAAAATAGCCTCTATGTAAAGAAAGAAAAGTGTGAGTTTGCTCGGGGTGAAGTGTCCT

TCCTTGGACACAAAGTCGGAAGTGGGAAGCTAAGGATGGATAAAGCCAAAGTTAAGGTGATACAAGAA

TGGGAGCCACCGAAGAAGGTTCCCGAGCTTCAGTCCTTCTTAGGTTTGGCTAATTACTATCGACACTT

TATAAAATGGTACTCTTCGATAGCGGCCCCCTTAACAGATCTTTTGAAGAAGAATAAATCTTGGGATT

GAAACGAGAAGTGTGATGGAGCCTTTCGAAAATTGAAGATGGCGGAAATGGAAGAACCCGTCCTAGGT

CTTCCCGATTATACTAAGGCGTATGAGGTGCACACCAATACTTTCGATTTTGCTATTGGAGGGTTATC

TTTTTTCCGTTAAGGTCGGGACTGCACTAGAAGTCATACCGGTCCGACAAATGATGTGTTGGTTGTGT

AAATTGCAATCAGACTATTACCGCAAATATAACTAATGAATTTTTAGAGTATTTGCTAGGGGTGGGCA

AAAAATCCGCAAAACCAACCCGTAACCCAATCCGCACGGATTGGGGCGGGTTGAGTGTCAAAAAAAAG

TCAATCCGCTCCGTTCCAATCCGTTTTATATTTTGCGGGTTGGGTTATTATTGGGGTTACCAAACCGC

GGGTTAATCCGTCACAACCCGTTACAACCCGCTATATATATAAAAAATAAAAAAATATATATTTATAT

ATACATTGTGTGTATTTAAAGATAACAACCTCCCGGTATTATTACATTTTAGTTTTCTTACTTGTTGT

GAATGTTATAAACGTATTATAAATTGTTGTAATTTTTATTTATCTTTCAAACATACAATTTATTTTAA

AATTTACGCCGATTATACAAACTATGAAAAATAAAAGACCAAAATGAAAATTTAAGGATAAACCCGCC

CCAACCCGCCCAATCCGTAATTTTTTTTGCAGGTTGGATTGGGTTGGGTTAATGTTTTAATTATAATG

GGTTGGGTTTGTTTGGGTTGAGATTTAAATTTTACGAATCTGTCTCGCAATTTATTTTACAGGTTGGA

TTAGCATTGATGTCAATCCGTCTCAATCCGTCTCCCGTGTCCACCCCTAGTATTTGCAACATCATATG

GGCATGGTATTAGAATAGTCTAATCTCGTTCGGATTATTAATAGGACCTTCATTTCGAACCTCGCTCA

TGATTCAGACCAGATTATTAGTTATGTGACTATTAATCTTGCAACGAATGAGACCTGAGAACGCCATC

AAACGGTTTACTCAACTATTATACATATACTTCCCTTTTATCTATTCAACGTATTAAATATACTTCAT

GGGAGTATCTGAGTGTATGGTAGATGGTATAATCACACTCCTATTATAAAAAAATGATATTTATTGTT

TACTATACCAAACTATTGGTGATTATAAATATGCATAATCAGCTTGCAAATTTAATAATTTACACACT

AAGTAAAAAAATTCCCCCATATCAAGTAAAATTGGGAAAACGATTCCTCCGTAACTAAATTTGTAAAC

AGTTTACAGAGATTCTCTCTCTATATTTTTTAGTATACTACTATTGTAAATATAATTAATTACATGTC

TACTTTTTCAAAACTATTTAATAAATAGTACAATTCCACTTAATTAACCAATAAAAGAAATAAATATA

AAAAAAATAAGAAATTTCTAAAAAATAACCAAAAATGGAAATAAAAAAATTGAAAAAGCGCAAAAAAA

TCCGAAAAAGCTAAAAAAAGTCAATATTATTTTACATATATATCTTATGTTATTAAAAATAATTTATA

TTCAACGTTTCATCTTCTATACTTATAATTTTATGAGTTTATAAGTTAAATTTATTAGTTATTACAAG

TGACGTGTATTAAAGAAAATATATTTCTATCTAAGGTTACTATACACTTTAACACGTTCTTTTATCCG

ACAACGATTTATTTGTAAAAAAAACAATTTGTAATTTTGTATAAAATTTTATTTGGAAAACTTTTTAT

GCACCAATCGTCCGTAAATGAGAGACAAACAAAAATTTTCAGTGTAAAACTTTCTCATGTAAATATTT

TCTTGTAAATTTTGTACTATGAAACAAACATGGCCTAAAATATAAAAAACTATAATTTTTTTCGGCGA

TGCCGGCAATCGGTAACCTAACCAAAAGGTTGTTATGAGTTATATATACTAGGACTAGCCTGAGTCTT

GAGGAAGTTAGCTTGAGGGGATGATATGGATCAAATAACTTGTTTCGAATATCGTCCATTATCATCTT
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TAGTAGTGTACGTATATGTTACTAATTTATAAACATGAAAAATATGTTCTGCATATGTTAACACTAAA

AACTACTACTTCCTCCGTTTCTATTTAACTGTCTATTACGAAACTACGTGCAATTTTGATCGGTCAAA

AATTTGTATCAAAATTGTCGGAATGAAAATTTTTAAAAGTTGATCATATAGTTCAATTGTTAAATTTT

ATGATTAGATTTTAAAAAAATTCATTTCGACAATTTTGATACAAGTTATAAACCGGTTAAAATTGCAC

ATAGTTTTATAATGGACAATTAAATGGGTACGGAATGAGCATGTCTATAATAAGAAGGGCAATGAAGA

TCTAAACAATTGTAATGTGATTAGTTTAACCTTTTCTCCGTTGAAGAAATCATGAAAGCATGTAAAAG

AGGTCGGCATGTATTTGCACCAAAATGGGGAAAATTATTAAAATGGTAACAAACCTATTAATTTTAGT

AATTTTGTATCCAACATAACACAATTTCTAAATTGATACACAACCTATACATTTGACTCTAATTTGGT

ACCCAACCTAACATTTTTTTATAATTTGGTACCCAAGCTATGCGTAAAAAATCGATGATCGAAGACAT

ATTGAGTCCCTTAATTTGACTGTATACATATAGGTTGGGTACCAAATTAGAGCGAAACGTATAGGTTG

GGTACCGAATTGGAAAAAGTGTTAGGTTGGGTATCAAATTAGAGCGAAATGTATAAGGCGTGTAGCAA

ATTAGAAAGTTGTTAGGTTGTATACCAAATCAATAAAAGCTCATAAGTTAAGCATGATTTTAACATTT

TCCCCGCAAAAACGTGAATTTCCAACTTTCAAACAGTTTTCTCATGTAGGACCTTACACTAACAATAA

TTTTGTTTCCAACAGAAAATGTTAATCATTCTCACATAACTAGAGGAGAGTAAGTAAATTCCTTATTT

TAATACACCATCTATATATATTCATTTTATATATTTTATTCATTAATATATATAATCAGTGGTTCTCA

CTTGTCTTCCTCTCTTAATCTCATTTTGTCGAGTTTATTCTAATAGTTTTCCCTCAATCTAAATTTGG

ACCAACTCGCATCGAGAGTCTGAAATGATATAAAAACAGAATTTAGAATTTTCTAATAAAATGCCGAT

TACCCAACCCAACCAAATAATTGATTAAGAATTCAAAACCGTCATTTATTTAATAAAAACATATGGCT

ACTAACATAATTACATAACTTTTGAGCCTATTGTATATCAAACCTCTCAGTTTTTATAAGGTCCCTAT

TTAACCCAATTATCCACGTCTACAGCGCCAAATTTCAGCAGGATAACAAGTCACTTTCAAACATTTGC

ATTTTTAGGCTTCGTAGTTTAGTAACATTTCAGATTTAGCTCCCTTTTTTGAGTTTGTTTCACTTGTA

CCCATATTCATGTAATGGAAGCTGTGGATTTGGTCTTCCGTAAATGTGGGGAAAATTATATTTTAGTG

CCCTCAGTTACACAAAATTTTGATTCAGTGTACTGGTGTTTCAAAAAATCTTGATTTAGTATTTATGA

GTTTCCCAAATAAACTTGAATTTGTGTATTGAAGTTTCAAATTCTTGATTTGGTGAACCGAATTTACC

AATTAAATTTGATTTAATATACCAATTTAGCAATTAAACTTTATTTAATGTATCAATTAGAGTTGACG

GTAGTCAAACAATGAACTAGGTGAACAAGTCGAAGCATGCATCTCCCATCCTCCGTTATGATAAAAAT

GTAATTTTTTTTATGCATATCAATCAAAATATTTAAAAATTAGCGCTACTCATTTCCTCCCTCCCCCA

CCCCAAACACACACCCCACTAAAAGGAAGAAGATTTAAGAATATTGTCCCTTCCATTTAGAATTCCAA

ATCAAGTTTAATTGTTATACCCAGAAAAATTAAATCAAGGATTTGAAACTTAAGTAACAAACTCAATT

TAAAATTGGTAAACTTGGTACAATAAATAATTATAAATCATTTGTAGACTAAATTAAAATTGTTTAAA

CACAGAAAATAAATTGTAATTTTCTCCTAGAAGTGATATAAACTGAGTCGATGTGCCCATCTCAAGAA

TGAAGAATCAGTTAAATCTCAATAGTATATTCACCGGAAGAATAAGAACCAAATTTATTCTATTTTGA

CAAATAACAAATTAGGTTGGTTTCAGAAAAAAAAACTACCGAACCATATTGGCAATTAAATAAAACTT

GTAACAAATACATATAGATACAACAGTACAAACTAACCATGTGATACAACATGATACGTCAAAACATA

GTTTTACCTAAATTTCAGGGATTATGATATAAAAATTGGTTATAAAAAGGAACACAAATGATTCCCTA

AATGAATATAATGATAATAAAATATAATGGGATCCATATTTTTATGTCTATAATATTGTTATGATTAT

TAAATAAATAAAAATAAATAATATATGATTATTATAATAAAATTAATAGAAAAATATAAAATTTTGTT

GTAAAGGTAAATGGTTTATTAAAAATATAAAAATAATATGCTTTGTCTCTAATACCCAAAACTGAGTC

TTCAACTCTTTCAGTCTTGTTCTATCCGCCCCTCACAACCTCTACAAAACCAAAAACCATTTTTCAAT

ATTTCACAAATATTAAATTCCATCAAAAAGAGAGAAAGGTTCATTTAGTTATCATAATTGAAGGTAAG

TTCTTTTCTTCTTACTACATCCTTGTGTTTTTTTTAGTTTTGGGATTTTTTTAGTTTTTAACTTATGG

GACAATGTATAAATTTGTATGTAAATGTATAATATGATAATTTGTATTTGCAGAATGGTGCTTGAACT

CTGAACTTTTGCTATATATTGTTTTATTTGGCTAGTTATGTGTTTTAGCATTATGTGCTGGTAAAATT

TATCTGCTGAGTATTGAAAAATATAGATCATAATTTAGAAGACAAATGATTAATTGTAGTAATGTACC

TTCATATGCTGATTGTTTGTGACGTTTTTTGATTAGGGGTGAGAATGAGGCGAAATTTTCGTGAAAAT

TTTCGTGTTCGTTTCGTCAAGAGCTCAGCTCCGTTTCGTTCATTACTAGATGAAATGATAATGAATGA

AAATATACATTTCGTTTAGTAAACGAGATGAAATGATAATGAATGAAAATATACATTTCGTTTAGTAA

ACGAGATGACAATGATCATAGCCCTGTTCGTTTCGTAAAATTCCGTTTTCGTTTAACATTTATATGTA

TATGCCTATATATATGTATATATTAGATATATATTGGATATATGAATTTATATATGTCCTTCCCCAAT

TAAAAAATGGGTAATATAACTTTTTAGGATGAATTAGGAGACATATAACTTATAAGATGTAACTGGTT

AGATAAACTTAAAGACATTATGAGAGTCAAATTTCAGTTTCAACTAAACTTCATTTAGATCCTATTAA

ATACTTCTTAAATAAAACATACAAAATTTTCCTTCATTCTGCAAAGAGAATACACCGAGAAATGCAGG

ATTTAGAGGTTAACAGCTTACTGGTGGCTAGAACTTTCTCAACTTGAACCTCACCTCCTCGATTTATA
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TTTATTTATTACTTTTTACCGGAAAATTCATGTGCAAGCGTTCAACAGTTCACATATGATTATGGCAT

TTTTTGTTCTGTTTCAAGAGCAATTAATTTTGTTTGTTTCTATTTTTTTTAGTTTGGCAAATGAAAAA

GGTCAACCCCAACTTCTTTAATTTTTTTGGTGTTCCCAATTATCACACTGAAATTAAATCAAACCGTT

GACATTTTACAGGAACATGTTCTATATCTTAGTTTTGTAACCAGTTTTCACATATATTTCCAGCTACA

TTTCTGATTTGAAAAGAAAACTTTGGAAAATTTAACCATTTGCACCACTTTATGCTAAACTACATGAC

TCTCTTAATTGTTTTGCAGGAACTGCTCAGTTCTTCAAAAATGAGTGCTTATATTATAGGGGGGATTG

TCTCTCTAGTAGTCACCATTTTTCTTCGAAATTCCAAAAATGACAAAAAACGTGGTTTGGTCGTCGAT

GTTGGTGGTGAGCCTGGTTACTCCATACGTAACCACCGATTTACGTCCCCAGTGATTACTTCCTGGGA

AGGTATTGTTAAGGAATAGTTTCAGTTTCGTACACTGACTTGTATACTGATTATATTTTACACACCAA

CGTGATTAAATTTTGCGATCAGTACAACAGTGTTATTAGTATGCTTGCTGTATAAATTAGAAGAAAAG

GAATCATAAGTTGGGGTCTTAACTCGTTAACAAAATGACTTATTTGATTCAATAATCTATTATTTTTG

TACACTGTTCGTCTATCACATTTCTCCTGTTTTAGCCCTCAAACTATGATTTTCTCCTGTGGTGAACA

GAAGCAAAAAGAAAAAGTGTTAGGTTAGGGTACTAATTACCAACTTCTATAGACTATAGGTTTTGGGT

ACAAAATTGAAATCGTATGATAGTTAATATGCAAATTTATATTTAACTGAACTGCTGTCACTGAAAAA

AATGTTAAAATCCCTTTACAAATCCAGCTACAAGTTTGGACTGGTAATAGGGGGCATCTTTTAACCAT

TCCTTATATTGTCCAAACAGGTATTTTAACACTTGCAGAGCTTTTCGAGCAAGCGTGTCAGCAACACA

GGGAGAAAAGGCTTCTTGGAACGAGAAAAGTTGTTTCCAGAGAGATGGAAAAGGGTGCTGATGGGAGA

TCATTTGAGAAGCTTCACTTGGGTGAATATGAATGGTTAACCTATGGGCAGGTTTTTCAGGCTGTGTG

TAATTTTGGATGTGGGTTGGCAAAACTTGGGCATAAGACTGAAGAACGTGTAGCTATCTTTGCTGACA

CACGAGCCGAATGGTTCATCGCCTTGCAGGTGCTCATTTTAAATCTCATTTATAATTAATCATTTTTG

TTATTATTTGTATGTTGAAATTACAAACTGTAAGCTGTATGGTCTCTGAGGAGGACATATTTGGTATG

CTTTTAGTGTTTGAGTTTTCAGTCAACAAGTGCTTTGTTGCAGAAAACTTGTTCTTGGAACGTTTGAA

GATTTTTGCACCTTGATAATATAAGTTGAGAAAACCAGTTGGAAACATCTTTTATTAAGATTGTGAAT

GTAAAAGACCCCATACAAAGATCTGTTTGTTTTTCTGTCAGATTGGTCTTTCATTTCTTTTGATAACT

CATCGCAAAAGGTTCTTGACCAAATCCAACGATAATCGATTTTCTTCTAATGCAAATTAGCTATGATT

CTTATCTATTTTATTGTTTGATAGTATTGGGCACTTTGTATGTATTTAGGGCTGCTTCAGGCGCAATG

TCACTGTTGTCACTATATATGCATCATTAGGTGAGGAGGCTTTGTGTCACTCACTGAATGAGGTAAGT

CTCCCTCTCCGACTAGTCTCTCACATGTACACATTCTTTTACGATTTTGAGTAAATCATGATATGCAT

TGTCACATTTTATCGCGCTTATGTACTTCTTTTATTCGTGAGCAACATTCTATTGATCAACCAGTATA

CACTACTACTGAAAACTTGATTCTGAACATTATTCTACGTTTTCTTCTAGAACTAAACCGTCAATTTG

TATCCTATTCCTACTTTCACAGACAGAAGTTACAACAGTGATCTGTGGGAGTAAAGAATTAAAGAAGC

TTTTGGACATAGGTGGGCAACTCGACACGGTAAAACGTATTATATGTATGGATAATGGCATATCTTCA

AATGAGAGCAGTAACTGGACAATCACTTCTTTTAGTGATCTGGATAAACTTGGCCGAGAGAATCCTAT

TGATGCAAATTTACCTGTCGCATCTGACGTGGCAGTGGTCATGTATACAAGTGGGAGCACTGGCTTAC

CCAAGGTTAGCCTATGACTTTCAACATATTTAGAAATTATTTGGCGCATACTTTTTATTAATTGTTTT

GCCTACAGAGTCTCTCATTTATGATTTGCATAGGCCATACTAGCATTTTTTTTAGCTTGATTGGTTCA

AAAGTTGTAGTTTGTTTTGTTTCCGGTTTCAATAACAATTGGTTCCTTTTGCCTTAAAAAAAAAACTG

TAATATGAGAGTATCTTAATAAGAAGTAAGTAGTCTGTGTCAATTTGAGTAGCCGGGTTTCTGGAGTT

CTCCAAAATGTTAACCACATTGTCCCGTTTCTGATAAAATTATTTTGTTGTTGTTACATTAATATTTT

TTTTGTCTTATACTTGGTTCAGGGTGTGATGATGACTCATGGCAATGTTCTAGCTACATGTGCTGCTG

TAATGACAATTATCCCTGGCTTAGGAAACAAAGACGTCTATTTAGCATATCTTCCCTTGGCTCATATC

CTTGAACTATCTGCCGAGGTACGTTACAATATCTTTTTTCTTTTTTCTCTTCACATTCGATAGCTACT

TTGTTAGGTTTCTTACCATTTCTTCTTCTTCATTTTTTTTGTTTTACAGAATTTTATAGCGGCTGTTG

GTAGTTCAATAGGTTATGGTTCACCATTAACACTTACGGATACATCAAACAAGATAAAGCGAGGAACA

AAAGGAGATGCTTCCATGTTAAGGCCTACACTAATGGCATCTGTCCCAGCAATACTCGATCGCGTACG

AGATGGTGTGTGGAAGAAGGTAATGATTTCCTTTTGGGGATTATCCATCTGCGTTCCATTGGAGAAAA

TAAACAAAGTTCTTTTTGATCATAATAAAACAACTAGTAAAATATATACCTAATTTGGGAGAACCGAA

CGATCTAGTTCTAGCTTACATGTAAGAAGCTCACTTTTTTGACACACTTGTCTAGCATCTCATTCCTT

CAATTTAAAGTAAGCATGCTAACAAATATAAAGTGGATTGTTTCACATCACAGAAAAACAACAATTTC

TTTTTCTTTTGTATAGTGAGAAACAACCATGTATGATTGAGGAGAATACAAACCGACGTTATTTCTTT

CTTTTAGTAAATAGATCTTCAATGGATGGTGTATTGTGAAAATTCAGGTAAATGGAGCTGATGGATTT

TCAAAGAAATTGTTTGAACTGTCTTATTCACGTCGATTGTCTGCAATTAACGGAAGTTGGTTTGGTGC

GTGGGGTTTAGAGAAGAGTATTTGGAATGTTCTCGTATTTCGAAAGGTCCGGGAAATTTTGGGTGGAC
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GAATTCGTTATGTGCTATCTGGAGGCGCCCCACTTTCTCCTGAGACTCAAAGATTTATAAATATTTGC

CTTGGGTTAGTATGGTTTTACCTTCACATTTAACTTTCAGCTAGCAACACAACATATTATTTACTTTT

TATGTTTAGCATGTAGGTTTGATCAACTACATCAATTTTACTTTCTTTTCATGTTTGCTATTTACTTA

TGTGCGCTATTTACTAAGTAATCTAACCCTATACTATTAATTAAAAGCAACGTTTCTTTACTTCTGAT

CATATTCATTTATTCCTGTCTTGAGGTTATGAGATTCTCATTTTCTTCTTCTTTCTTTTGGCTTGTCC

ATAATAATAGTGCTCCAATAGGTCAGGGCTATGGTCTCACCGAGACTTGTGCTGGCGGGACATTTTCA

GATTATGATGATACCTCTGTTGGCCGTGTTGGCCCTCCACTCCCTTGCTCATATATTAAGGTAATTTC

TACTTTTGTTGTTATTTGACTCAAGATTTTTTTATCTTTTTTTTATATGCAAGTTACTGTAAAGTTAT

AATACTGCCCTTGTTAGTTGTTACAACATTTAAAAGCTCATCTTGATTGAATTTGTTTTTGAAATTTC

AGTTGATAGATTGGCCTGAGGGTGGATATCTAGCTAGTGATAAACCGATGCCTAGAGGAGAAATAGTT

ATTGGAGGACCTAACGTTACTCTTGGTTACTTTAAAAATGAGGAGAAATCAAAGGAAGTTTACAAGGT

AAATACTTAAAAGAGTACACATTTTCCACTATTTGCCAAGTCTAGCGTTGTAATTTCTTTTCGCATTT

TTTTATTTCTAAAAGGTTGATGAGAGGGGAATGAGGTGGTTTTACACAGGTGACATAGGAAGGTTTCA

CATGGATGGTTGCCTTGAAATTATCGACCGTAAAAAAGACATTGTAAAACTCCAGCACGGAGAATATG

TCTCCTTGGGAAAGGTGTGTGAGGCTTAAAATATCTAACGATGCATATACAGAAATTTACTGTTGTCA

TATCTAAGTATAAGTTTTAAGACTTTAATAACTTCCTATCATTTCGTGTGGGCAATGGTTTGTACAGG

TTGAGGCGGTCCTAATAGTGAGCTCTTATGTTGATAATATTATGCTACACGCTGATCCATTTCATAGT

TATTGTGTCGCTGTCGTCGTACCCTCTCAATTCGCAGTTGAAGGATGGGCATCACAACAAGGAATTAC

GTTTTCTAATTTTGCCGATTTGTGCCAGAAAGAAGAGACTATCAAGGAAGTGCATGTTTCACTTGTAA

AGGTAGACCTTGTCACAAAGAAAAAATTTCATGCAGATTTCTACTTTCTAGTGATCCGTTATACTGGC

AGTGTAAAATCAACCAGTTAGTTATTGAACTTGCGATTCTGAGCGTGAAATAATCAAATACTCTAACC

AGTTAACCAACATTATTTCCCCTCTATACTTTTGAAGTCTAACAATTGAGGATTAGCTATTGAAGTTC

AACTTTTAATAGGTCTCGGTATTTTTTCAAGGTTGAAAAGTTATTTTTGTGTGGAACATTTAAATTAA

AATACCAACAGGGTAAACAGGAAGCAGCTCTAAGCTCCTCTCCTTTTCAGACTCCATGATTATAATCA

TTGTATTTTTTTCATCATACAGGCTGGAAAACAGGCTCGGCTAGAGAAGTTTGAGATTCCGGCAAGGA

TTAAGTTGCTAACTGAGCCATGGACTCCCGAGTCTGGCCTTGTCACATCGGCCCTTAAAATCAAAAGA

GAGACGATTCGGAAAACGTTTTCGGATGAACTTGCTCTCCTATACAAATCATAGGTTGCTCAAAAATT

AAATATTTGCAGATCAATAAAGAGATCGCTAAAGCATCGGTGTACCATATACAACCCGTCTTCTTACT

TTTTGACTAATTCATTCTTGTTTGCTTATCTTGTTTCTTCAATCTCCATTTCATTTTTGCTCTTTTAG

CAGTTTCCTAAATTTCTTATAATTTTGTGAAAAAATTATCTTTAGAGAGGTGAATTCGACTTATTTTT

ATGACTTCTCATTTCCCTTTTTTCCTTAATAACAATAGTATATTGTCCAATTTTTTATGAGAGTTTTC

AAAAAAGATAAAGTACGCAAGTTACAATGCTCATTACTCGTTACATTTTCCCTTTCTTTTTTGTCATA

AATTTATCAATTATGTTACTGCGGTGGGTACGTTACAACCAAAAAATGCTCATAAATATGTCACATTG

ACATCAACCTTGGATCCATTTTTACTGGGCCAAGGCTTCCTTTTTAAAAATTGATTTGAAAAGAGTCG

TAACGCTGCTTTATTATCCAAGTTTTCCTAAACTAGTATTACTCACACTATAATCTAGCCTTAAATCA

CCATTCATAAGAAGAAAAACATCATTCTCTTTATCTCCTGATCAATGTCAACCTAACAGATTTTGGAG

TATATTATTTCAATAATAAGTAAGCTTTATAATTTTGTAAGATAAGGGAGACTCCAAGAAATTGAAGG

CTGGGAGCTCGCAAGGGATACCAAATTAATTCGGTGCAGATTTTTTTTTAAAAGTAGTTATTCAAAAA

AATAAATATAAATCTCTATTATTAAGTTGGGGTATTGGGTTAGAGGTGTAAAGTTATTTATTTAAACT

TTCAATCCTGAATCCCTGATGTACTTGAGCATAACACAAGGTCTTTTTTTTTAAGTGATCAGCAGCTT

GTATGTTTACATCACATACTTTAAAGCTCTTTTATGATTAAAAATATCACCTAAATTGCAGTCTCTTC

TTCTTTGTCCATTTAGTACATTTCTTTGTAAACTTTTTCCTTTCAAAAAAAGTCGAAGTAAAAGTGAA

AGAGCTATCACAAAAACAAAGACAATTTTCTTAAAGGGAGATTTAAACAAGTCATAAAGTTCTATAGT

AGTTTTTTTTATTGAAAGAAAGTATTATAGTAGATTAATTAGCATAAATCTGCAAGACACTATACATC

ATAACTTCTTTCCATGAGCAAGATATAACTCAAAATAAAAAACATTTCAATTGGGATTCAGAAATTTA

CGAGAGATTAATGTAAATAATACTCACCCGATTTTGCTAATTTACATGGCTCCCCCTCTCACCCGCAT

TCTGCTGGATCTGTTTGTCCAAACGTTGTTTTCCATTAAATTTTTTAATGGAGTGCTTTTCGAAATAC

TAAATTGTTCATTATTCTAAAATATATTATTGATTGTTTTCTTAATAAATGATTAATTTGAACTATAG

TTGTTGGGACCGAAAGCAAAACGGAAAATATAAACGTGAAAGTTTGAAACGTTAAAAAATATGAAACA

AATTACAACATCTACTAATGAATTTATAAGATAAGGGAAACGGAAGTCGTGAAACAGAAAACAGAAAA

CATAATACTCCTGTTTGGCTATTTGAGAAGGGAAATGAATTTTAAGCTAGATATTATTTTGTCTGCTT

CCTGTTTGGCTATTTGAGAAGGGAAATGAATTTTAAGCTAAATATTATTTTGTCAACTTTGTGATTTG

GTTTTAGCATGAGTCTAGGAATTGGACATGGTCCAAGAGAAGATTTTGAGAACTAGTCAAAAGACTTA
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GCTTAGGCCTGCAAATGTTCAACAGCATTATTGTCAGATAGTACTTTTCTTGAAATTAATCTCATTTG

TTTAAAATTTAAATTAAAAAACCTTTTCATCCTGTTTCAACTTTCAGCTTGCATTAGTCTATCTCTAT

GATGTAACTTGACTCATTGTAACACACTTATAAATCTTTTTGACTTTTCTTACGATTCATACGCGACA

TCATTAGATGTGAAGATACAATTTTTTTTTTAATGTTATCAAGTTTGACTTAATATTATTTTGGTCGT

TATTAATCTTTTAGCCTAGGGCACCTAAGAATTGTTGGGGGCGAACGGATTTTGACAACTAAAATTTA

AACAAAATATAGATATTGGCCTCGTTTGGTCGCGTCTTTTATTTTCAAAAGTATATTTTTTGTAAGTG

GGTTGAAAAGTATACTTTTTATTTTACTTTTTAGTAAGTAAATGTTGTTTGGTGAACACCGTAAAAGT

ATACTTTTCATTAAAAATGTTGTTTNNNNNNNNNNNNNNNNNNNNNNNNNNNNAGTGAAAATGAATTG

TTTATTCAAATAATGCACAATAGGTACCACTTTTGAACTTATATTACTCATAGGTACTTCCATAAGTT

CATATTCTCTATATGTACCACTTTTTAATTATTTACTTTATTTACCAAAACGCCATATACATATTTCA

TAAAAAATGGAAAAAAAACACATAAAATTATATAAAATAAAAAAAATCTCAAAATAAATGACAAAAAA

TCACAAAAAATAAAAAAAAAATAAAAATAAAATCACAAAAAAATTATAAAAAATCACAAAAAAATTAT

AAAAAATCACAAAATCACAAAAAAATCACAAAATTTTAAAAAAATTACAAAAATGAAAAAAAAATGAA

AAAGAAATAAAAATAATCACAAAAAAATTATAAAAAATGAAAAAATCACAAAAAATCACAAGATTTTA

AAAAAAATTACAAAAAAAATAAAAAAATTACAATTTTTTTTAAATTTTTTTAAATTTTTTGTGATTTT

TTATAAGTTTTTATCATTTTTTATATTTTTTTTGATTTTTCGGTATAAAAAGTGTTATATATTTTTTT

TAGTTAAAATGAATTGTTTATTCAAATATATATTTTTTTAAATTTTTTTTAAAAGTTTGTGATTTTTT

TCATTTTNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNTTAAAGCACATTCAGATTAAAACCTACTTAAAAG

TATCATCAAAAGTAAAAGTATCATCAAACTTACTTTAAAAAGTATCATCAGACTTACTTTTAAAAAGT

CTACTTATAGATATTTACTTTTCACCAAAAGTATACTTATGAGATTACATCCAAACAAATTAATATAA

GTAAAAGTAAAAGTAAAGCCAAAAGTATACTTAATGGTTTACTTTTATAAAAGTAAATTTTTTTTTTG

CCACCAAACAAACATACAATAAGTAAAAGTAAAAGTAAAAGTAAGGAAAAAGCCAACCAACCAAACAA

GGCCATTGAAGCCCATAAGTAGAAATACTAACAATGGTAGACCGGTAGACGGTAGTAGTGTAACTGTG

TAACCTTGTTTCCAATGAGGTCTCGTCTTTAAGTCTTGTGAAATGCTACATATCTCTATGTCTCCTTA

GATTTTAATTGGACATTGTTTCCATATAAAACGTCCTAATAATTATAAATTTCAAAAGTCTATGAATA

ACTTTTCAAAATTTATATTTCTGATTTCTGAAAATGTACAAATTTATATTCTAAATTTGCATATCTCA

AAACTCCCTTTAAATTATTACCACATCACAATATTAGTTTACACTATTTTTTTTTTATTAATAATGCA

TACTTAGTTATTGCCTTCCAATTATAGATTCATATTTCCATTTTGGTCGGTTTAATTTTATAATTTCA

ATTTTTGTATATTAAAAAAAAATATTAGCCACTTTTTCATATTTTATAGTTGAACTTACTTAAGAAAA

GTCATAGACAAATTTAGAAATTAGGGAAAAAATAGTTTAGGGTATTATACTATCAATGTTCAACGATT

TAGGTATTGCACTATTAATTTTAATAATTGAGATAATAATTAACGAAATTTATCATAATTGATGACTT

ATCGTTAAACAAAATGATGAAAAGTCATCCACTTTCTCTTGTGTATCACATGTTGAGTGCAATTCTGT

CAACATCCGAAAGAAATAGATCCATAAATGTGAGATATAACGACCGTAATTTCATCGATTTATGGTGT

TAGTATTTTAATTTGACGAAATTTCATAATTYAGTATATTAATTATTAAAAATAGTAGTTGAGTCGCT

AAATCGTTAAAGAAGTAGTTTTGTTTGTAAATTAATAATAAAAGTAGAGGTATAATGATAATGTAACC

GTAATATAATTTGATGTGACCAGTATTATAAAAATGAAAGGAGTTTGTATATTAAAATTAATAAAAAA

CAGAATATGGAAACGTCATACAAGTATGGGAGTGGGTGGCCCACAGCGTCAGTTACTTCTTCACCCAC

GCATCTATATCACTACACAACCCCCCCTCTACTCTCTCTCTCTCTCTGTATATCTGTAGTCTATATAC

ATACATAATAAATACTCCATTATTATTATTATTACTACTTATTTTGACATAGATATTATATTATATAT

ACTGCGTGATGAACTACTACGACACGTCATCATGCTCATCCCACCCAAGATCAGTTATCATCGGCGTT

TGCCACCTTTGCCTTCACGAGCGTCTCCTCATCCTGGCCGTTAACCAAAAGGTCCAAAACCAATCCAA

CGGCTACCTTTACAACAGAGCTCCTAAACCTCACCAGTTTAACAGCAATAAAAACGCGGCACAGATTA

AGATTAGTAACAAGATATTCGCGTTGAGAAACTCGATTCTCACTCGCTTCGATTCTCTTCGACGTAAT

TCTGGTTCATTTTCTGATGATAATGCCACGTCATCCCCGGATCAAGGTATATTTTACGTACCCGTATA

TATTATTACGTAAGTGGTGTATATATATTGTTGTTTGTGGTTCATTATGAAAATGACCTCTTTGTTTT

TAAGTGTGAATTCAGATTTTACTGTTTTTCCCAAGTTTTGGAATAATGTGTTTAGTTGGGATTTGGAA

ATATGGGTGATAGATTTGGGACCATTATAGAAATTTCGTTATTTTAATATTCAGGTGCCCAATTTACA

TAATCAATTATATTACTGATTTTTTAGGGGTGTCAAACATTGTTAATTTTTACAAAANNNAAAAAAAA

AAAACGGTTATTGGGGTTAGTAGAGAGTCGTGGACAAGTGATAAAAATATGGGTGCCAAATCCATTAA

TTTAAACAAATTATGGTAAATTGCATGTTAAATAATAAAATAAAAATTGTAGTTTTGTCCCTCCGATC

TCCCGATGCTAATAACCCATGTTGTTCATAATTATCCACTTTAATAAAATATTACAGAATCCATTTAG

CACTTTTTAATTAAAAAAGGCACATGACATGTGATTTGACTGGTATTTTGGTAATTTCGAGGTTCAAT
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GATTGCAATTTATTTGAATTTGTGCAATTTTAAAAGTGACGTTTAATTTTGAAAGAGAGAGAGAGTAA

TAGATTGTAAAGGGATTGAGAAATTTTACATGGGACTAGTAAATGTGATTTGTCATTTTGGAAGTTCA

GTATGAATTTATATTGCTATTTAGGACCAAGTGTGTTAATTTTTGGAACTTAGTAACTTTACTATAGC

GGTTTATTGATGTTCCCTTTGAAGGTTGCTGCGGAGTATGTGTTTTCGTGTTAGGTAGGCTAGAAAAA

TGGAAGTATAAGAATTAGGTACCAGATTGTGAAACATTGGCTTTTTATTTTGTAGTTTTATATTTTCA

CATTAACCCCACATGTATTAGTCTAGTAATCAGATAGTAACGGTGAATTCGTCTCAAAAAATAAATAT

ATAGTAACGGTTGATGAACACTGAACGCTTCTTTACCACTGTAATAATAACAAACCTACTTAATACTG

TATATATTTATTTCTATAATTGATTTCTTTTAGAATTGCCTTACCCCTCTCGTAAACAAGAAGATTTG

AACGATACACAACTATGACCAAGTTTTGTTAGAAGTGCATCAATTACAATATTGTAGAATAAAAGGTA

AATATTTTATTGTAATAGAATAGATTGAGAGCTTGATTGATCCAGCAAATGAATTTTTTTTTATATAA

TACGACGAAGGAAAAGGAAAGAGAAAGCATATTTGTAACTCTGTGTGAAGGAAACCATGAACTTGAGG

CATTTCTTACAATTGGATTATTATTCTACAAATACGCCTAATTTTCTAATTGGCGGAGATTTAATAGG

TAGTTTATGTGTTCAGACATTGGGCTTTAACCGGTGTTGTTGATTTTCTACAAACTCTGTATTAAAAT

TTCTGCTACTGTAATTCTATTTAAATTTCCTCAAGATTCAAACTCAACTGTTAAAAGACTTGAAACCA

TTGGGCAATTCTAACTATTACCTAGATTACCTTTTTATGTCTATATGTATAAGAATTTGTATATTACA

TTGACATGATTTCTTATGTATAGTACTCCTATGGCAATCTTTTATGCTGATTGTTGAACATGGTGTGC

AAGTTTCTTTTTGCTGTTCCTTGTTTTTAACATGCGTGTGTTTTGTTCTATAGTGATGTTACAGCTAA

TTTATTTGTCACTTTTGAAAAGATAATTAAAGTAACTTCTAACGAGCAATGACAAGTTTAGAATAAGG

TTGGTTTGCTATGCGTTAAAAACTAAAGAATTGTGTGTTGAATGAGCAAAGTTTTGGTGAATAATTAT

TTGATCAATTGATTGATCATAAATATGTTTTTGTAAACAAGTAATCCATTTCTTCTCTTTCAATCTTC

CTGACCATTTAGCTTCCTAAAACTTGATGTTTTATCGACAGATCATTTTTAGCTTTGATTGAATTTTC

TTGAATACCACTTATGCTTAAATGAAGATAAGGAATTAACACACCACCTCGCTATCTGATTAATTTTT

CATTGATGTTTATCGAGTATCTTAACAAATCATGTAATTCTAAATTCTGTTACTACAGGACTAGAGTG

TTTTATGATTGTTTGCTAATCTATGGGTATTTACAGATTCATTTATATCAATCAAATTTGAAGACAAT

GGAGTAGCTTCATGGGACAAGGGCATTAGTGTCTCAAAGGTATCCCTAGACCACTGCAACATCTCATG

GAACAAACACAACACAACCAAGTTTGAGACCACAACTAACAATAACCGGGAGGGCGGAATGGTAATTA

AACACCCTGAGATGCCACGTAGCGGGTCGGTGAGGTGGCGTAAACGGATTGGGCACATGTTCCAGCTC

ATTAGATGGAAGAGGTCATCTAGCAAAGGAAGCGGTGGGTGTCACAGCAATGTGAGAAATAGCAATGT

TGCCAATGGGTGGATAAGAACTCTGACAAAGAGAAGGACCAAAGAATAAAGGTGGTGTGGTGTGGTGT

GTTATGTAGAGAAAAAGGAAAAAGTAACACTTTTTGAATGTGAATGTATTATGTATATAGTTCATAAT

AGTACTATATTCTTGTGATATGAAATGGTCAAAATAGCCTTTGCCCATATCTAAAAATGTGCTTTTGT

CTGGTCTCTGTGCTCTACCCCCTTTGATTGCTTATAATGTTCCTTGAATCTAAAGCATTTGCCTATTG

ATGAGTCCCAAGTTGCTTCTCTTTCACATTCACAAGCTCACACTTTTTTATAAAGCAAATTTCAAAAA

AATCTGTACTGAAACTTTTAAAAAATGATTTGATTGTGACCGATTACTTGCAAATTAGTATTTACTGT

TGTAATCGTTAGTTTTACCTTTTTTGAACTATTTTTCTCATTATGTTTAATACTGTTACTAATAGACA

TAACTATTTTTTGTAGTACTACTTTTCTCAATTGTGTTCTCCTTATTTCGCAAAGCTACTAAGAAAAA

CAATTTCAAGTATGTCAGTCCATTGTGTTCGTATATGTGTGTATATTAAACTTTATAGTTTTTATTTG

CACTTCCACATGCAAGTCGACGTCCTTTATAAGTGAGGTGCAGACATTTGTGATGAAAATTTATACTA

GTTCATTTTTGTCCCCCTATTGGTTTTATTATCTTTAGGGACCATCATTAACTGGACCACCAAGAAAA

TGTTGACTAAAAGGTTTTATTGGGATTAAGTGGAAGATAATGACAACACAGTTATCTCATTAAATTTA

TTACTATTCATTTCAAGATTTGAATGATCTCAAATAAAAAAGAGATCACGTACCCCACTGATGGTTGC

AAAATTTGACAGTAAGTTGATGAAACAATGCTCTGCTGAGTATCGGATGATTTTAAGTACTAATTTAC

TAATTCGATATGAAATCTCTCTATATACCAAACCGTGAGAAATAATTGCACTCTAAGAAATTCAACGG

GTTATAATTAACTTAAGTTCTTGTAGTCACAATATCCCGAGTAAATACAAGTTTTAGATAGGTGATCT

CTTGAGATTCCAATCTGAGAAGGTGCCAAGATCTACTATATTAAAAATAGAGTAATATGCAATGTTTA

TCAGACAAATGTATCGATTTTATTTTCTAGAAGTTAGTTATAAGGAAAGTAATATAATAATGAGCTTT

CCAATTATTGATCCTGATGGATAATTGAAGTTTGAAATGATAATTATATATTAAAACCGGACAGTACT

TGTTGTACAATAACAGAGTATATTTCCACCAAGACAAACTAGGATGAAAAGAAGAAGAAGAAAAATTG

AAATTAATTTTACAAGTTTTGTGAGACTCCATTATGATTATATCAGCATCACACTGGACATTGGCATG

TTGAACATCTTATCAAAGCCTCTCTTTTTTTTTTGGAAAGGTTATCAAAGCCGCTTATTATCCATTTT

TGTGCACAAAACTGTTTGTGAAACTTTCCAACATATGGCTTAATTTTATCTTGAATGGGAATGTTATC

ATTGGACATTAATCATCTTTAAATCTGTCTTCTTCATGGAGATTTTCTCTTGGTTAACAATGAAACTC

CCTATAATCCACGGGAAAGTATTTAGTAGCATTTACAGTAACAAGAAAGCATATTGAAGCGTCACTCC
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AATGAGTTTTTAAAATTCTTAGGTTGCTTCTTTACTAGTCCTTGACTAACAACATAATGGGAATATCC

TTTGGATTATAAAAGACGTCTGGATTCACAATCCTAAACTAATAGTCCGGTGTGTCATAGTCCTGATT

TGAGTTTGTTTGAAGGATTGTACAAGACAAATGACTAAAAATCAAATTTTACCAAATTAGTCCTGTAA

CAACTTTGTTTCACTTTTTCTTAAACTGTCCAACTTAGAGGACAAAATAGTTTTTAACTATTTGATAT

TGTAAACAAAATAAATAAACAGGAAGAAGAAAAACAAGCTAAAAAAAATTCATATAACTACTAACATC

CACTTATATTAACATATTAGGTTTAAATGGATACCAAATCCACTAGTTCGTAGCATACTCATCAAGGT

ATAGTAGTGTTTTTTCCATAATCCCGTATGTATTGAATGATCGCAGAAAAGGGATGATTTCCCTACTT

ATATGCATATGTATTAATGTATATATATGCGTATGTATATAGCATATGTATATATTTCCGTTTTTTGT

TGTGGCTGAGATACAGCCGGAAGGTATAACTGTAAAATCTCATTTTAGTCCACACTTACTTTATCAAA

ACTCAACCCCTCCTAATATTGTAAAAGACCCATTTTAGTGTCTTTTCTAATCCACTCTTCTTTTCTAG

TCCAAACCAATTTGATACTTTTGCAAATAGGTTTTGTGGACCCATTAACTTTGTTAATCCAATCCCAA

TGAGAAAAGATCCAAACAAACAAGGTCTTAACATACTTACTCGATCACCGCTCATCACTCACCTCTCT

TACATATGTGGGAGATCATGACTGGTCCTGATCGGAACTGAAATATCCGTGTAATAAAAAGGGCGTTA

GTTTATGGCAAATCGTTGATCTATTGTATATTTTATTTAGTCATTATATTGACCTGACATACAACATA

ATATTATTTCTAGTATTAAAAGTTGCATCGAATAGATCACCTCCATACACACTGTTGATGAAAGGAGC

GAGTACGTAACAATACTAACAAAGTTGACTCGTGCCGCGTCTAGCTGCTTAAACTTTTGTATTCCATT

TTGAGTCTTCAAGTTACTTCAAACTAGTGTTCTAAAGGGAAAACGTTTGCTAAAACCTTTTTACAAAA

GTTATGCTAAAAATGTAATAACATAAGTTTTATTGACGTAAAAAAGATGTCAACTAGATTTTTAGCCT

TTTTTTTTAAGTTTTGAATTTAGTTTTATTTATTTACTCGAAGCCTGTTTTTTAAAACCCTGATCCAA

ACACCAAACTCTCAATTGATTTCAAATAACATCATGGGAAGTTACAACGAATAGAGCTTTATAAACAT

CACAGAAAAAGAATATAATGAGGACATATATGTTTTGACAGGGGAGAGGACCCTTTAACCAACTCATG

CGCTATTGGAAACAAACAATACAATGTGGCCAGAGAAATAAAGGGCATCAACTTTACCTATTGCTAAA

TCTTAATCTTACATATATAGATAAATCTCCTCCTTTTTTCTTTTCTTTAGAAAAGCTCAACACAAGTC

AAACAACTTTTTTCGTGCCACATTGTTTTGTCACACTTCATAAGAGAGTTTGGCTTCTATCTAGACCT

TAAAAAACTCATTAAAAAGAGTAAGGAACCAAACACTTTTGAAACTTTGGTAGGCCTAGATATTTAGC

TACCCCCATTGAGTTTTCCCTTTTCTTCCCCCCACCCTGCCTTTCTCCCAAAACAGTCTACATGACAT

GTTGCTTGTTCCATTATTTCTCTACAATTATATATTTGGTACATAACTAAATGTTTTGTTACTTTTAT

CAGTATGATTCAAGTAAAAAAACGTCCAACTTATTCACGTGTAACTCGATTGATCTTCAGAATATAGT

TTAAATAACATTGAATGTGAACAAAACTATAGTAGGTTTGTTTCACTGCGACATCGGGGTAAGTTGAC

TGGCTTGGGGTTATTAAAACATCTGGTATTCACGTCAGCATATGAAATAAACGTTGGGGTTTCAACCG

GTCAACTAGGTACAATAGGGTTATGGTGATAAAAACTTGAAGAGTATTGATAACAATTAAAATTTGGT

ATTATTATGACATGGGTGTCTTATGAGTATGACCATTGGTTCAGTCGAAGTACTAAATGTCCGATTAA

AGTCAAAAGTTGCCCCCAAACTTGAAGAAAATAAAAGTATGACACAACTTAAAACATTAATTAATATT

CAGTTTAAAACTATAAAAGGCATTTGATAAATTGACTACATGAAAAACAGACATCTCCTTTACAGTAT

GTCTGTGTCATTTTGACCGTCCAAGAAGTTATATCAAAATTGTCGGAATGAAAAATTTCAAAAGTTAA

TCATATAGTTCAAACATTAAATTATATAATTTAGTTTTGAAAATTTTCATTTCGACAATTTTGATACA

TATTATAAGCCGGTCAAAATTGCACGTAATTTCGTAAAGAACAATTAATTGAAAACGGAGAAAGCATG

TAGTAGGATGAATCTAGACATCACAATTCAACATTGTCCCGTAAATTAACTAGGGCAATTAACTATGA

AGAAGCCTAAAATACTAGAAGTAGGTGGGGAAGGTAAACAGCAAGCTTTGGGCTTTCGTCTGATAAAA

ATTACAGTGAATGGGATATAGGCCAGGCCCATAATTGTATGTATGGAAACTGGATACATTTGTTATCG

TTATGAACGGAATTTCTTCATTATCGAACTTCTTTTTATAATTCTGTTTTCATTTTTCATGATCTAAG

CTGAAACCGATGGTAACGTGAAAAACTATGGACACAATGTGGCACCTAGAAACGAGTTTGTTAAAAAA

AAAAACAAAGTCGTGATAATAGGGGGTAACCGTCCTTCATGGTTATATAGATTTTTTTAGAATGAAAG

AGTTCTAGCTTAAAACTGCAGGTTTAATATCATGACAATTGGTCCAGTTATAAATAAACAAAACGTCA

ATAAATTCAAGCCCATCAATCCAAATCTTGTCCTAGTAAAAAGCTCTTCCATAAGTCGATTTTGAGTC

GGACAACATAACTCTGGTACAATGTTGTAAAGAAGATACCAAGAAAGTTCCATAGGAAATCGAAACTT

TTGTTAAAGATATTCGGAGATGCTTTCAGAAAAAATTGGAGCATTGTTGGAGCCCGGGATCAACAAAT

ATTCCGACAAACTGTTTAACTAATCATGCAAGAGTAGTTTAGGAGAATTCTTGTCATTTTGATGTAAC

CAACCAAATTTGGTCTCTTATTGTATAATGACTTGTCTTAATGAAGTTATCACTTTATTTCAAGAAAA

TAAAATAATATATGGAAAGGATAGACTTGTAGTAGCGTTTACAATATCTTCATACACACACTATATAT

AAATAGAAAAGGTTGCAAAGTTGACTCTGATATTGTTTTTTCTCCTATTCGAAATATCCCGAGGCTGA

ATCTGACTTGTTTGATACAAGTTGATATGAGGGTGGGGGTTCATCACAAGGGGTCGCAAGAGCTCTTG

GACTATTAAGTAGAGCAGTTAACCTATCTTCTCTGGCATGGAAGAATAATATAAACCTCTCGTTACAG
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ATTTATTTGTGTACTCATGCATACATTTTAGGTCGACTACAAAGATTAGAAAATTGATATCAGAAATA

TCACTGCCCCAACTTTTCTAAGAAAAGAAGAGAGGCTTGGTCAACAAAGTGTCATGTAATTAGAAACA

ATTAATTACAACATATTTAAACCTGCAAGATAATGTAATTCACAAAACCAAGTGTATGAAGACTACAG

AAACGGAAGCAGGAAAAGCCGCCCATTCTACATTTCATATTCATCAGTCAGCGACTCAGCATAATTAC

TCATCTATACTTATTGACATTTTCCGGGTTAATGAGGACAAGGTAGAATCAAGTTTAGCAAGACTAAT

GTGCTGAAGAGAATCATTGAGGCATTAGCAAACAAAAAAAGAAAATTCATAGTGTATCTAAACTTGGT

GGACAAAATTCTTATACCAAATTATACTGAATGAGAACAATCACATCGATATAGCGTTGTATCTTGCT

AATTGTGAAAAAAGGACAAAAAATTGCATGCCAAACAGTCAAACACCTCTCAACTGCCAGGAAGCCAT

TCGATCAAGTATGCACATGACTACATTAAGTATCACTGGCAGATCCAACGGTGGAGGATTGATTGCCG

AAAAAACTTGTTGCCTCCCTTGAATCCTGTATATATCTATCGTTTTGTTGATAAAAAAACCACAAGAA

GGATTGGGGCTACTGAAATTTGAAGGGGCTCTCTCAAGTGCTATAATTATTACCCAGGTATTCAGAAT

TAACGAACTAAGAATTAAAAGAGTACATGTTAACCCAAACCAAAATTACACATTGATACTCGATGTAT

AGAATATATTGAAGTACATCCACTAAAATCTTTATGGAAGCGGTTGAAAGCCGTCTTCTAGTTGCAGT

TGGGGTATTTGGCTATTGGAATTCGACACCAAATGCAGCGGGGTCCAGAAAACTTGTGTTTGGCTGCT

TAATGTTGGACGGGACTATAGATGATGGTCGAACACCAAATGATCCAAACTAGATATATTTGGAACGT

CATGAGTGTATCATGTATGGTATTATTAGTACTCAGATTAGTAATTCAACAAACTTTTCAAAACCTGC

TCGTTATCTGTACTGGATAGTTAGTCCCGGGACTAATAATCCTACAACCAAACGAGGCTTTTGGTTAC

TGTATAAATGTGTGTCAATAAGTAGGTTACTGATTTTATATAAATAACATCTTGGAAAATCCTCATAT

TGTTAACATTTTGCGAATAACTCTACCAGGGTGACACTTGGGCACTTTTGCATATGTAAATTTGATTG

CGTTTTCCATTAGCCCAAACAAGAAATGTTACTTGCCGGCCTTAATGGGGTGATTATTTCTGCCTAAA

ATTGAGCCATTTTCTGTTTAACTAATCGTGTTGCAACTATTTGAAGTCTGAAGTCATAGACAAGTTTT

CATTTTTCAAGCAACTTATCAATTGAGATAACCTATTTGTAAATTCCCAATCAGTAATACAAAAGCCT

GGTACTAAGCCAGTGATCAGAATCTCTTTACTAGCAAGTAGTAACTCTTACAGGACAAAACTTTAATT

TTCAGTTATTGATGGCTTTAACTGGCAAGTTTATATCTTTTTTTTTTGGCAGGTTTTTTTTGGGTAAG

TTTATATCTTTTTTTTATATTATTATAATTTAAATTTAAGTAAATCCGTATCTGCCAGTACCAAACTA

CCACTTCATCCTTTTATCACCTCCAATTGCTACCAATCAATATCATGTACGTACCAAATTCGTACTAA

AAGTTACATTCCCCTTCGAAATATACAATGTGCAAAAACTAATGATCAATTTCTCTTACCGTAAATTC

AAGAGCATAAAAAGTTATTAGTACACTTGTTTAACTCTAACTAACTAAACCTAATAAAAATGTAACTT

ATATGTCAATTGTCATGCATTTTCATCCTGACGAGATTTTAAAGCAATCCAACAAATAATACAACATT

AATTTATATAATTTCTAACGATTTTAGGAAAACATTGGTACAAGGTGATCAAGTTCCACTGGTGACTT

AGAATAAGATTGTTACCACATTTTTCTTTGATATCAGAGAATAAGATTTTCAAGTAACGCAACAATTT

AGATAAACAGCAATTTAGTAATTCCACAATCAATTTTGGAAAAAAGTCAATTAAGAGAAATGGAAGAA

AGAGTGACAACTCGAAATCTTCAAGTTACATCCCTGTGTGATGAATAGAGAGTTTGTTCATCACATGG

TAACCCCAAGTTTCCATTTTCCTTTGGGGTTCGATTTGTCATTTGTGCGATAGCAATTTATCGGAAAA

TGTAAAGTAAGAACTAAGGAGTAACATTTTCATAACAAATCATAGAGCCAATGCCCAATGTCAATCAG

CCAAGAACGACATTTTTTCATGTGTATTAGTTATTCAATTGTTTCTGCCTTTTATTCTTATTAGAGAA

GAGAGATTATATTTATAAAAAATGATGAATAATTGAATACGAAAAAAATAGTATTAGGGGTGAGAGAG

GCTCGAACTCTCGACCTCAGGATTACTCAGAAGCTATGAGACCTACGCGCTAGCCAACTGCGCCACCA

CCCCCTTGTTGTTTAAAATTAAAGTAATTATTATAAAAACATTATAACACCTTTTTCCCCATATAAAA

CCACTAACCAAATAATGCATCGGCATAAATCATACTAGCACACGGGACCCACACGATGCGTGGTGCAA

CGCTTGAATTTGTCTTAATCGATACTATATTTTGTAATGTTTATTGTTTTTTCACAACTATTTTGCCA

AAAATTAGGCAAATCGTTAGAATATGTTAATCAAAGAAAATGTGCGATAAAAAAAACCTACTGAACAT

CAGAATAGATCGCTTACCTTTAGATAATGCCGGGACTGTTACCGAACATTTGGCGTGCTTTTGTTTCG

AGTCGTAAAAAAAATGAGGAACCATACTTTGAAGAAGAGGAGCTTGAGATAAAAAAGTAGTAAATAAA

TAGAAAGAGGGACGGATAGTTAGTTTCATTGATATAGCGGGAGCAGTTTTTTTGTTTTTTTTTAAAGT

AACAATTATTTTTATTTTTGAATTAAACCATTTAATGGCATTATTGTAATTTGTGCAACTGTCAAGGG

CGTTTTCAGAACAAAAGTGTATCAAGTTTTTATAACGAGTTCTTCACTTAAATGATAGTAAGATACAT

TAGTTTGAAAAAAAAAACTATAGTTTAGTTTTGAAGTCCTTAATTGGGCCTTAGAAATCTCATATTGG

ACATACATGTATCGTCTTGTTTTCATAACTTTGATATTGAAACTTTTTTGCTTGAATGTATTCATGAA

GTCCGTACGGTTTCCGTTTATTTTACTTGTGTCATACCATTGATGATTTTTAATTTTCTTCTGGTCTT

TGGTGAATAGATCAATTAGATGATACTCACTTACTACAATTTGTTGCACCAAATTATATAAACCTTAA

TGCGAAATATATGGCTAATCTGGAGATAGTTTTCATGAATAACAGTATTGCTTTCCAATTCCCGACAA

ACAAAAATAATTGGGCTCATCGAGAACATAGTAATTTTGAGGTAATCTTCAAGTTATCTTATTAAATC
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CATTTTTAAATCTTTCTACTAAAATATTAAAACCAATTAAACTGAATAAAATGAAGCCTTATTTGACA

TCTTGGAATATAAAACTAGAGAAAATAAAAATATCCCAAACAAATATAGTCCATTTTTTCCAAACAAG

GAAAATGACTGGCTGGACTTTTTGGTCTTTCAGGAAATAACTAAAAATGAAAAATACAAAAACAAAGA

AATATGTGGATTATCTCATAGGATATCCAAGTAATCCTAGGTGGCAAAATATGAAACCCCTCCCTCAC

ACAATACTAGAAAATAGAGTCACAATATAGAGGATGTGGAGAAGGAGAATGCCACGTGCTTATCACGT

GCCCCCACAGATGTCCACGTGTCAGTTCACAGCAGGCCTGTTGAGATTGCGGGTGACTGCATCCACTT

ATCAACTAAATAAACAGAATTTTAATTTTCAACTGAACAAACACAAACAAAAATTGACACCATTTTTC

TTCTCTTCTCTTTCTTGAAAAATATACAACACCATTTTCTTTAATTTCTTCTCTTTCTCATTTTCATT

CTCTCTTTGTAAAAACAACATGTCTGTTGTTGCCACGGCTGCGAATCTCTCGATTCTTCCTATCTCTC

TTAGTCGCTCGAGTAAATTCAGTACCAAGAAGGTATATTTTTACCAAATTCTTGATCATTTTTGTCAC

TTTCTAGTCTCTTGATCTTATATTCAACTACCCTTTTGGCTGTTTGAAATATATGTTGTGTAATTAGT

TCATCTAAGTTGGTCAAGTAATATCATATGCACACAAAAAAGAAGAAGATAGGGTCTTTAGTTTTATA

CAGCATACGGTATATAGTTTTTAATTCTTGTATGAAGTCGAAGATTGCCCGTCCCTTGTGTCACTCCT

AGACGTTACTGTGCTTGAAACAGTGATTTGCTTGTTTGGTAAAGCAATTATTTGACAAGTGTTAGAAC

TTAAAAGGTATATAGTTTTTAATTCTTGTATGAAGTCGAGGATTGCCCGTCCCTTGTGTCACTCCTAG

ACGTTACTGTGCTTGAAACAGTGATTTGCTTGTTTGGTAAAGCAATTATTTGACAAGTGTTAGAACTT

AGAAGGTACTATGTACATACAGCTTTCAATTTCTAACTTTTAGGCTATAAACTGTAAATTAGGTTATC

AGGTGATTAACCAAATCAAATCTGTGAAAGAGAGGGAAAGAGCATAAAAAATGCAACCAAACACAACT

AGATTTATAGAGATGTTTACATATGGAGTGTAAGTGAGCATTTAAGTTGCATGGATACGGATACGGAT

ACGGATACGAGTATCATATCCGATACGATACGGATACCCGAATACGGTTTAAAAAAATAAATTAGGAT

ACGATACCGCTTGGAAACGTCAATCATTAGAATATTAATATATATTTTATATATAATAAAAAGTATCA

ACAAATATTCAAAACAAAAGCAGCTAACATAGATAGCAAGAGAGAGGGAATAGAAGGAGAGAGTTAGT

CTTAGAAAAGAGACTTTTCTTTCCCGTTAATACCCCATTCCCTCTCCATATTAATGTGTATGTATATG

TTTGTTAATAAGTATCTATATGTTTGTATGTAATAGTAAAGGTAAAGTAGATTTGAAATTGGTAAAGT

ACTTGTTGTCCCATTATTACATGTTTTTTTTAGAAAAAAATATAAATTTTTTTTTGAGTTTTTTTTTT

ACATCCAAAACGTATCCGATACGTATCCAAAACGTATCCAGATTGGTCAAACCTCAAAATAGTCAACG

ATACTCCAAATCACGTATCGGATACCGTATCCGTATCCGTATCCGTATCGTATCGCCGTATCCGTATC

TGATACTCCAAAAAAAATAAAATCGAAGTATCCGTGCTACATAGTTCACAACTTATGGTAATAAAGAT

GCTGGAATTACCCATCAATTCCAGTCCAAGAAAATGCTAGCCTAATGACAAACTAAGTCTTAATTCCA

TGGATTTAATTTCTGTATATGCATGTGTTCAGGATGTCCTTTAGGAATTATTTGAAACTGGACTTGTT

TGGAAGGCTTATAGTTATATGAAGTTTATTTGAAATACATATCTTTTTAGCCATCTTGATGAAAACAG

ACTGTTGTGTTTTGCAATAGCAAAGGCCGTAATTGGCGGGAATTGACAGCCACCTTAATAAAGGGTTC

TTGGTACAGAGTTCAATCTTACCAATTATAATATATCGAGTCCTTTTTGGCTTTATAAGTAGGCTACA

ATTTGGAGGATGTTGATAAAGATAGTCAATATATCTTAATGATTTTAGATCTGAGGATGGTCTAGTGT

ACATTTATACCTACATTAGCCGTAATGATAACTAAGAAATACAAAAAAAATAGTTTTCATTCCATTCT

TAACTGGCGTAATACGGAAAGTGCCAGATTCCAGATGTTCCTTCACTGTGTGAGTTGAACTATAAACT

GATAGAACTAAGTTGCAAAAATGGAACTCAACCCAATATCAAGCCTAGGTGATGTATAAGGATAATCA

CCCTTTTGATGCGAATCGTCCTAATTAGGAAAATGACCGCTGTTATACAAACCCTTACCATTATCATT

TTGGGTGATTTTTATCTACTAATCTGGAGGACGACTGCAATTTCAGGCTGCTAGGGCTGGCTTTAGAG

TATACGCTATATTAGGAGAAGAAAATGATTTAACAGACAAGAAAAGCATATGGGGACCGCTCTTTGAC

GTGGAAGATCCGAGGTCTAAATTCCCACAAGCTAAAGGGAAATTTTTGGAAGCAAATCAAGCCATAGA

AGTGGCTCGATTTGATATACAGTATTGTGATTGGAGGGCTCGACAAGATCTCCTCGCCATCATGCTCC

TGCATAATAAGGTTCATATACAATTATTATTTTTCAACTTTAACGTTTTTTCTTTTGGTTCTAATTGT

TGCTTAGGTGATTTTTTCTCATTTTGAGGTTATATTCTTGTAGGTGGTGGATGTATTAAACCCTTTAG

CCCGCGATTATAAATCCATTGGTACCTTAAAGAAGGACCTTGCAGAATTGCAAAATGACCTCGCAGAT

GCTCATAGACAGGTATGGAAATGGACTAACATAATAAAGTATGCTTTCTTGTTGAATGCGTTCACAAT

GACACTTCTCCATGCCACATATTCAAGGATGTATAAGTTACCTTGACTTTTTACAGTAACAATTAAGG

CTAAAAAATCCTAAACTTTTATGTTACTTGTAATTTAGCCATATTATGGGAAGGGATACATAATCCTA

ATAATCCTTCAAAGTGTTGGGGACATTGTAAACCCCATCTGCTGGACCTTCAGAAGTAACGAATCAAA

TTTAAGGTTTTAAGTGCTGAAATAAAATTTAGGACTAAAGTGGTGTCATCAAAAGAACTTCTAATGGA

TGAAAGAAGGTTCTAAAGGAAAAAAATATAAGATATTTGATCTTACATACCAGTGTCGGAGATTCTTC

ATAGCTGAGAAGCATTTCGACCGTGTTTTTTCCTGAGACATTCAATACCCACTTTTATATTTAATTCC

TTGCAGGTTCATTTATCCGAAGTTAGAGTTTCAAGTGCGTTAGATCGGCTAGCACACATGGAAGAATT
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AGTCAGTGACAAACTATTACAAGAGAGGCTAATAGAATCTGAAACCACATCCCTTTGTCCAAGTACTT

CCACGTCTTCTGTAGACATTGCCAAAAGAAACAAACCCGCTCGTAAAACCTTGGACGTATCTGGTCCT

GTTCCACCTTACAATCCTCGTTTGAAGAACTTTTGGTACCCCATTGCTTTCTCCAGGGACCTCAACGA

TGATACCATGGTAAGAGTCCTTTGAAAAGTGTTGCTTAATTTAGTATGTCAAGAGAACAAATTAGTAA

TCAAAAGGAGGGCATACTATAATTGGGATAAGTATAGTCTTTACATCTTAAATGGGAAAGAGTTGGAC

AGACTTAGGAAGACCAGTTAGCCTTTATTTAAGGTTTTCAAATGAGATACAACAAATAAAACGCATTG

GTAATAGTTGTACATACACAACTTTAGGGATTTGAGTCAGAAAAGTCCAGTTCTATGTCTCAAAGGGA

ACTTCTTTGATTGCAAAACCATTTTTTTGCGCTTATCACGGGATACTTATTCTGATATTTACAATTTA

TGTATTTCGTAATAATTTCGAAGCTAGTAACAGAAGACTGAGATCAAACTCAGGCACACAGATTTACA

AGTTTAATTATTATTATTATTTTTTGTCGAATTACTCATTACTTTTTCACTATCAAATAGGTTCCAAT

TGAATGTTTTGAGGAACCTTGGGTTATATTTCGTGGAAAAGATGGGCAACCAGGATGTGTCCAGAACA

CGTGCGCTCACAGAGCATGCCCACTTCACCTTGGCTCAGTTAATGAAGGTCGCATCCAATGTCCCTAC

CACGGTGAGTCGAGACAATTAGAATCGAGTTCTTACATCATAATAAGAAAGAAAACAAGAACTACGTA

AAAGGGAAAAACAATGCTCATGAAGTGCATTTAATCATTGTTGCTCACTCGCATTTTGGGAAACATGA

CGCATTTCTAAGATCCAACACGGTCCATGTAGACTAGATCAATCCAAGTTTGCCGCATAAAATCCTAT

ATTAAAAAAGTATAAATAATTATATAGTAAACTTACTCCTGGCTATTTTGCTTTACAGCAAGGTAGAC

TTGATTTTTGAGTTTAGGCTAAAATTGACATCCTGAATTTTCTGTTATGTTATGAAACGTTAGGTTGG

GAATACACAACAGACGGAAAGTGTGAGAAAATGCCATCTACGAAAAAACTAAATGTGAAAATAAAAGC

ATTACCGTGTTTTGAAAGTGAGGGAATGATATGGATCTGGCCAGGGACTGACCCCCCAGCCGCCAACA

TACCTTCTTTACAGCCTCCTCCTGGTTTCCAAATACACGCAGAGGTTTGTGTCCATTTCTTTCTATTT

TTTTAACTAGTTTTGTTGCTGCTAGTACAAGGGGATACATTGATTTCTTTATGCCTTTTTCATTAAGA

TTCTCAGTGTTTTATACTATTTTACTGATAATTGTTGGGATTTTCAGATTGTGATGGAACTTCCAGTG

GAGCATGGGCTACTTCTGGACAACCTTTTGGATCTCGCACACGCCCCGTTCACTCACACATCCACTTT

CGCCAAAGGATGGAGTGTTCCAAGGTTCGTTTAATTTATACTTTATATATCAAAACTTGTTGTTTACC

GGATGAAGTGATGTGTTTAATTATTTGTGAGATAAGTTATTATTTACCATAACATAAATCAACTTTTT

CCAGCATGGTGAAGTTTTTGACTCCTTCAAGTGGGCTACAAGGATATTGGGACCCTTACCCAATTGAC

ATGGAGTTTCGACCCCCTTGTATGGTGTTGTCAACAATAGGGATTTCTAAACCGGGAAAGTTAGAAGG

GCAGAGCACTAAACAATGTTCAACTCATCTTCATCAACTACATGTGTGCCTACCATCATCGAAAAATA

AGACAAGGTTATTGTACAGGATGTCACTAGATTTTGCGCCTTTGCTAAAGCATATCCCTCTTATGCAG

TATGTGTGGCGGCATTTTGCTGAGCAGGTTAGATACTTTTTGGTAATTTTCTCTCTATATATAAAGTA

GATTTGGGCTCCTTCATTGTGGTATTTCAAGAGAGAATATTCCTAGAACTGTTTTAAACCTATCCACC

AGCCATGATTTATACTAACATGCACATTAATCAACAGTAAAGCTTGCTATTTTATGACCAAGTGCGAA

TACCTGATAAGGGTACCCGGCTTTTGAACATCCTTTTTTTACAGGACACTTCAAATGATCTGTATCAT

CTTAAAACTCTAAATACCACTCACGGACATCACATAATTTAGATATGATTTGTAAGACTAAAAATTGT

CATCAAGTTCAAAATGAGGCAAACTGTCAACTGAATTTTTGAAATATCCTAATTTCAGGTTCTGAATG

AGGATCTACGACTCGTTCTCGGACAACAAGACAGGATGATAAATGGGGCAAACGTCTGGAATTTGCCC

GTTTCTTATGATAAGTTGGGAGTAAGGTACCGGCAATGGAGAGAAGCTGTAGAGAGTGGAGTTAAGCA

ATTGCCATTCACGGATTCAAATTAGGACTACTATCAAGAACAACTTTTTCTAACTTCTCTGTAGGCTG

TTCTCTCTTATAGCTGTCTGTTCCTGAGCTAAAACTGCAGATGTTTCCACCATGCAAATATCAGCAGG

TCAATCCCCAAACCGATATATGGAAAACTGTAAAATGGTATATAACAGGAGAGAGATGGTCTCTAACT

GTACACTCAGTTTTGTATTTTTCATGCACAGTTCAATCCTCTTTTTTTTCCCTCATTTTTTTTGGTGG

TCTCTAATGGCTAACAGAAGCCATGAAAATTGTAAGCAAAAAGTAGTCTGGAACGAAGTGCCTGTTGT

AAATTGACATCATATTTGTCTTGTAAAAAGAGTTTGTGATTTTGCCCTGTGATTTAAGTCATACACTT

GCATATATCTATTGTTTCATAGCACGCATTCAAACATGTATATCAGTGTGAGCTGTTAAGGATGGTGT

TGGTGCATGTAGAAACACCACCCTTAACAGCTCACACTGATTAGATAATTCCTCGATCTAGTATCACA

ATAAGTATACTTTCAACCTCCTGCTTTATGTATAACAGTATAAAAGATATAACTAAAGGAAACCAATA

CCAATTTGTAAACATCTTCTTATATGCCATATTATTCAGTATTACACAAAGCTACCGAAGAAACAGAA

AAGCAACAGAACTAACCCAAACCCACACAATCTTCAGTTCTTCACACCCTGACCGAAACAAAACCCTA

AATTCCACTCCACTAGAAAACGAGAAAATTCAAAGCTGACACCCACAAAAGGGACAAAACTTGAACCC

CGAATCCACCTCTCTCAAACACGACTCACATCTCAGTTCACCCCCCGACACCCTTCCTATAGGCGGAA

AAAAGAATCCGCAGTTGTCGCAGTGCATGACTGGTCCACTGTCTTTCCCTTTCCACCTCCAAACCGGC

ACAAAAAACACCTTCAGAACCTTCTCACACTCCACTAGGTCGGCACGTGAGCTGCACGCTATGCACCG

TCCTATCCCGGGTTTGATCACTTGGCTCACCTTCTGGCTCACTCCACCTAAAAAAAAGAAAAACATTA
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TATTCTCTCTCTCTCTATATATATATATCTAATTTCCAAGCAGCTGTTCTATTTAGTATATACCAGAG

ATGGTTTTTCTGGTGGATTCTGGATTTTGGCGCAAGAAATTGGGTAAAGTTACCTCCTGAACTATGGG

TATTATGCAATTAAGCCCCAGTTTTTCAACTTTTTGTAATTGGTTCATGTGAACATATGCTAACTTTC

AGAATTAATTTCATGTCTGCCTTCAAGTTGACATTTTGATTAGTTTGTGATGAAACAAGCAACTTTAA

ATGAGATGGGGCGAGATTTTAAATAATTTTACATTTTTATCATTTTTTATCAGAATGGGTGAGAACAA

TTATCTATATTTAGATCCTTCATGGACCTTTTATATTATTTTAGATTTGACATTTGTTTCTATACATG

TAGTTAGTTTAACAAACATGTGGCAAAGGGTGTTACGGAAATAAAATTGAGTTTCGAACCTTTCGCAC

AGTATATTGGGAAAGGTCGATATAACAATTCAAATTTCAAAGTTTGATCGTATGTTTATAACCCAATT

TTCGAGTGTATACCCTCATCGAATTTTTTATTACTCAAGATGTCAAAGCAAATAACTCAATCTTCACG

AGAAAGGTGATAGTAATGTTTTGTGTGACATATTAACTATCGTATACATATATAGAGATAAATATAGA

GATAAAAGAGGGGTATTTTATTGATTGAATAAGTCATAAACAATGAAACTTAACCCTCTTTATATAGT

AGGTTAGAGCGATTACAAGAAGAAAACACTAATTATAGGACCTAAGACCCGTCTTGAAGTAGGGCTCA

AGTACGACCATAAATAACGCACAACAACAATAATTAAGTAGTTGGAGATGAAACTCAAAATGTTCTTA

AAAATACAAATGATTTTACAGGGAAAAAACTGCAAATACAGAAAAATAATGATCAAGAAAAAATTCGA

AAAAGGCTGAAAGTAAGACTTAAGATATAGAAGGATAGTTGACTTTTGGCCATCACCACCTTCTTCAA

ACAGACGATGCTTTAACAATCAAAGGTAAAACAACATCTTAAAAATAACTATTTCAATCGTCCCAAAA

AAAATGTCTCGATCATTTGGTTTTTCAGTAATATTAAAAAATATTAGTTGGAATAATTAATAAGCTTG

CAATTTCACTCATATCCTTTGAATAATATTGATGTTTAATATTAGTTGTTATCGATAGACATTCAATA

TGAGTATATATGGAAATAAAAGCACTCACCTCGTAAATGAAAACGAGCTATAATTTGGGACAAACAAA

TAATGAAATTGGACTATTGTTTTAAACCGATTATTAATTTTGTTTTCCTTCCGATAACACAATAGACA

TAGCACAATCGCACTACTAGGCACATTCACTCTAAGCACACACATCAAGCTTTCTAGCGGAACCTTTA

ATTTGGGATATCATCTCTTCTCGCCATATAAGCACCTGGCAGCTTCAAGAGCGAAATATGTGAGGATA

ACGTCGGCTCCAGCTCGTCGGAGGCACATCAGTGACTCCATCATCACTCGTTCCTCATCAATCATATT

TAACATCCCTCCCGCTTTAATGGTTGAGTATTCCCCGGAAACCTAAATATTAATAACAAATATTGTGG

TTATAAATTCAACTTGATGGCAAGGAAAAAGATTTCAGTTTGGAACCACTGAAGGAAAAGGTCTTTTT

TCTATGAGTGCCATATAAAACATGACATGTCATTCAAGATAGTCATTAAGACAATCGGATTTGTAAAG

CTTATAAAATAAAAAGAATAACACGAAAGTATTAACAAGAATAACAGGATAAAAAAAGTGATTAGTAT

AACATTAAGAACCTGATATGCCGCAATTGGCAAAGGAGAATTGTCACGAAGAAGCCTGATAATATCCA

AGTAAGGCAGACCTGGTTTCACCTGCAATTGGTTTTATATATTTTTTGGATAATTTTAGTCTTTCGAT

TTTGCACATTTGGATATAGTCCTAGTTTTAAATATAAAAATAGAAGATGAAACGAACCAGGAGGATAT

CTGCGCCTTCAGCCTCATCTTCGTGGGTCTCAATCAACGCTTCTCTGTAGTTGGCTGGGTTCATCTGG

TAACTTTTATTATAAAACAAAAAGAAAACAACAATTAAAATCTTAAATTCATGAACTACTACAACCGA

TTTGGTTCCAGTCAAGACTGGAGGATTATATTTGAAAAACCTCGTACGTTTTCTTATCTCCAAACCGT

GGATTTGACTCCAGAGCTTCACGAAATGGGCCATAAAATGAACTCGCATACCTATAATAGAATAAACA

TAGAAAGTATAACTACAAAGAAAAAGAGGAAGAAAAAGCGAAGCGGAAGTAGATGAAAAAAACAGAAC

ATAATGAAATAGTAGCATATTTACTTCGCAGTATAGGACATGATCAACACATGCTCAAAACCTTCATC

ATCTAGAGCAGATCGGATTGCTCCTATACGACCATCCATCATGTCACTGGGTGCGACAACGTCTGCTC

CTGCTCGGGCCTAAATATAGAAATTAAAAAGCTGATGAATCTGCGCTATTTAGATACATATGACTTAT

GCAATGATAAAAAAAATAACCTGCGCTACAGCCTGTTTACACAATTGATGCACAGTTTCATCATTCAT

TATAACTCCTGCATCAAGCCAACTGTTATTTTGATATTCTAAGAGACCAGTGATTATATACTTAAAAT

TATACTAAAGGAGTTTGCTCACCATCTTCTCTAACAATACCATCATGGCCATCAGATGAATACGGATC

TAACGCGACATCAGTGTAAATTATCTAATAACAACTAACAAGACATCAGAACCATAAAAAAAACTAAT

CAAAAGGGTTTCAGCCTTCATGGTTATATTAATAAATTGATAAACAGAATTGAAAATAATTGATTAAC

GTACAAGATCAGGGTACTTGTCTTTGAGTAACTTGATTGCTCGTGGGACTAATCCATTTTCGTTGTAG

GCTTCGTCCCCTGTAGGAGACTGGATCGAATGCTTATAGTATTAGACTGTGTAACAAAAACATGTATT

TTGTGACACTTAGATGGTGAATATGAACCTTTAGAGCATCTGGAACTTTTGGGAAGAGCACAATGCTG

TTGACACCTACATCCCGGGCCTTTGACACCTATGATCAAGAAATAAAAATTCAAATCAAATGTGAAAT

ACTAAATAACTGAACACCGTTGAAGAACAATAATGGTGTTTGAATAAGGTTAAATAAAAAATTTACAC

TAAAAGAAGCATATGTTGCATTACATAAGTTCTAAATATTATATAAACGCAAAAGCATTTGTAATCAG

GAAAAGTAAGAGGAGCGGCCAAATTAGGTAAAGTTTGATAATTAAAGGTTTAAACTTCAGGAAAGTAC

ATAAAAGGGCTAATCTGGTGCACGAAGCTGTATGCGCGGGTCCGGGGAAGTCGGGCCACTATGGGCCT

CTTGTAGACAGCCTTCCCTTGCAATATTTGCAAGAGGCTGCAGCATCGACAAGACCCCATGACCTCCA

CATCACAATGGCAGCAACTTTACCATTACGCCAAGGCTCACCCTCTTTAGGAAAATAAATAATGAACT
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TTAATTGTTTCCTTATAGTTGATTCAATCATTTCACAGTGCTAATTTCTGCTGTGTACATGTAACAAT

ATCGACATCATCAAATCATATGAATAAGTAGATAAGAAGAATTGAAATTCAAGGAGCGTAAAATTAGT

TATATTCAAGGAGCGTAAAATTAGTTAGCTTTCTTTTACTGACCTCCTCAATTAGCCCATGTCTCCAC

CCAAGTCTGTAACATCCGGGCATAGCCCCAATAGGGGTGTTTTGTTCACCTGTTATCAGACAAAAGAT

ATATATTACAACTTTAATTTTCTATCCTTTTGTTGGTGGAATAAAGTGAGAGAGAGAATCCAAATACT

GCGGATACACAAAATTGATGCCAACCTTCATGAATAAAAAGCGGATAAACAAAGTTTGCAGGTTTCAA

GCTAGTTTCTTGAAACGCTGCTCTCAATACCGGTGATCTCCTATTACGACGTGGCCGCCGAGTAAGTG

GCTGACATAAGGAGACAATAGATACATAAAAACCTGATCAACACAAAAAGGAGCTAGAGGAAAACATA

ATTAAAGAAATTAAATAGCTACCGTGGAACTATTGATGCTCAAATTTACTGCATTAGGCTTAGAAGAG

ATTGTGTACTTGGATACTCAACTTCCAACCTGAGTTTTTGCAGTTTTAATCTTGAAAATACTACTTCT

TCTTTAAAACCAAAAAAACTAGTTTTTTTTAGCTATTTCAACCATTTTTTTCTAAAACTAAGGGAAAA

AACTTTGCTGTTCAAACAATCAAAACTTTCAGATTCTCCTGCAGAAATTATTCATTTACTTACCATTC

TAAAACTTATATTAGATCTAATGAAACAAGGCAACATCCATCATTTCAATCACATTTCAATCAATCCA

CTAATAACCAATAAAACAAAACAAAAAATCTTTTAGTGCAGTGGAGCAACTAATTTTAGCACAAACAC

GGATCATAATGTGTTTGTATACTTACAAGTGAAGATGCCATAGGAGTACCAACTGGCACGGAGGGCTT

AGGTGGCACTGGTGGTGAGGCAGGCACATTACCTGCCACAACAGCAGCCTCACATTCTTCATCACTCA

TTCCAATCTTCTTCAAAGTTTCACCACTGATCGCTCTCACAGTCGAATATCGACGATCACAGACTCTA

CTCGTGGGCCGAACATTAACTGATTTATGGCTCAGAAAGGGTTTTAAGCCCACATACTTGGCACAGTC

CACACCCTTGATTGGCCCCACATTACAAGGCATATTAACCACAATGGAAGCCATTTCGAGTTGAATTG

CTTCTACCAGCGAACAAATAACTTATATAAGGAATAATGATATCAATCAATGGTACCATGTTGAATTT

CATATGCTACTTTAATTCTGAACAGATTAAATGGCTACAGGGTATGATGGAAATAATTAAACAAAAAC

AAAGTCATTTTCGTCCAGCGACAAAAGCAGGACTAAATTAAGCAAATGCATAGATATATAATAAAAAA

AAAGTTGGGGAGAATCACGATTTAAAATTTTGAAGTTCCTAAGCCTAAGCAGATAGAATGGCATCATC

GAAAAAACTGACCAAAATGTAGTAAAGTTAGACTCATTTTAACTAGCAACAAGAGTGATATGCGCATA

AATAAACATTTAAAAGCTCGTTTGGCTACAGCCTCTAAGTAAATAAGAGAATTAAATCCAGCTCTACC

TTTTTCTCATTTTTAAGTGGAAAAACAAAACGATCCACTAAGATTTTAAAAGCTACAACCTGGTACCA

ATAATCTCAAAGTACATTGAAGACAAATCAGGTTGGCAAAAAAATGATTCTTAAAATATTCTTGCTTT

CTACAATGTTAATCAGACAAAATAACGTTAGCTATACGAGTAAGTAAATCGTCAAGTATATTGCTACT

ATATCAACCAAAACCTTAAGCTAATGGTAGTGACAACCTTTATTTCATTTGATTCTCCAATGCAGTGA

AATTGTTCTGGTTTTCTATTTCCATTGTACTATTTTAGTTTAAATTTAACACTATACCATGTTAAGAA

TGGTATAGTATGGGGCAAGTCCTAAATATTAATACTATCCTCCAATAAAAATGAAGCAATATTGATTA

CATATCTATATTAAAAGTTGAGAATGGTTTTGAAGTAGTAAGAAAGACAAGTACAAGTAAAATAAGAA

TATAAATACATACCCAGGAGAGATATATGATAATATGAAGAATGAATTGAACAATAATATTAGAGGAA

CAGAAAGTAAATTTACCTCGTATGTGTTAGAGAGAGAGAGAGAGAGAGAGGAAGGGGGCCTTATCTGA

AGAAAAATATATTTGGATGAAAAGGAGAAGTTGGGTAACAAAAATCTCTGTTAAATTATACTGCCTGT

TACTATTTAATTTATTTTGACCGCCTAATAAATTATATTAAAATTATTGGAATAAAAATTTTTAAAAT

TTGATAATATAGTTCAAATGTTAAATTTTATTATTAGATTTTAAAAAAATTCATTTCGACAATTTTGA

TACAAGTTATAAGCCGATCAAAACACGTAGTTTCGTAATGGACGATTAAATAGGAACGGAGGGAGTAT

CACTACAAAAAATACTCAAATAGCGACGAGATTAGTGACGGTATTTTTTGTTACGAGCTTATTAGCGA

CGGTTTTTGTGACGGTTTTGTGACAGTTTAGTCAATTTGCGACAAATTTGTGACGGATTTTTAAATTA

GCGACAAACTTTTGACAGCTTTTGACTCTCATTAAATCAAGGGGCAATTAACAAAAACATACCATACC

TCTATTATATTACAAAAAACATACCTCCAAAACTTTAACTNNNNNNNNNNNNNNNNNNNNNNNNNNNN

NNNNNNNNNNNNNNNNNNNNNNTTTTAAATTAGTGACAGGCTTGTGACAGATTTTGACTCTCACTAAA

TCAAAGATTATTTTGCAGTGGATAATGGTTCACATAATTGCAACAAAAAAGTCTATTTAATCTATATA

CTTTCAACTGCTACAGTAATGATTCCAAATTTTTTATTTGATGATGTTTCATCTTTTGGACACAAAAT

ATATTAGTAATGGCATTAATTTGTGCTAATAAAATGTATTTTATTCAGAATAATGAACTATTGAGTGT

TATTTATTATCATTCTCTTCTTCTATGACCATGATACGTAAAAAAAAATACTAGGCTAAAATTGACAA

AACGAACATATGTAACCCTTGTTTCCGTTTTGATTGGAATTATCGATACTGACATTTTTTTTTTAGTG

GATTTTTGGATTTTAGATTTTAAAAATCTGTGGGTGTTTGGCAAGTCGGATTATCCAGCTTCTAAAAA

TCTGATTTTTAGGCTGAAAAAGCTAAAGAAATCCATATGCTTAAAATCTAGATTTTTAGTGGATTTTT

AAAACGGATTTTTTAAATCTGATTTTGGACCAAAAAATATGTTATCAAACATAGCCTAAAAGGGTCAT

AAAAAATTGGGATTGTACTTCAAACAACTCTATAATTCACACATATCGATGACAAAACACTAGAAGAA

AATAAAAGGATAACAACAACTGGTGTGTTAGTATACGTATTGTTGCTAAAAATCCAACAACAATTTAG



291 

 

CAACAGCTATCAACACTTAGAAACAGATTTTATTGCTATATTGTTGCTAATTTCAGCAAGAACTCGTA

TAATATCATACAAACTACTGTTGGTATGTTGCTATACTAATACTTTTTTTGTAGTGAAATCTGTCACC

TTGTCCTAATATGGGGTGCTGCTAGAATTCAAATAAAAACATTTTTATCAAACATAATAAAAGTATGA

ACTATAAGGACATTTTAGTGAAATAAAGCCATATTGCCACCTTTTGAAACTTCATGGGGATGGATGCA

AACACACTGGCACATTAAGAAAAAAGGTTCATTTTAGCATAAATTAACATTTTCAAAAAAGTAACAAC

AAAGGACTAAGATAATATTTTTTCTTAGGGCAATTGAAAGAGAAAGCCAGAAAAAGACAGAAAGTGCA

TCAGAAAGATAGCAGAGGAATCATTTCTCATCCACACCTTCTCTTTCTATCACTATATGTCTATATTG

TAGTAGTTCATATTTTGTATGTTTATATAAAAGTTTAGGTCACTTCAAAGTTCAAAACATGAAGAGAA

TTAGAAGCTAGTTCATGGGTTTGTTTGGTTATGAGTTTTTGTCACTTGGGTTCAAGCCAAATAACTAA

AAAGCACAACTTTCATCAAGTTTTGTCTTGGTTTAGATCTATCTAAATAGTCTAATAATACACACAAA

AAAACTACTATATATATATATATAGTGTATATTTGTAGGTAATATGTCAAATTTGACATTATCTGGTG

AAGCTAATGTTAGTGTTTCTTCAAGTAGTCATGTATATACTCCTCTTATTCATGGTGATGAGTATTTT

TATGATTTATCAAACAATATTTATGAAAAGTATGTTGAACAACCACCTACTAAAAAGAGGAGAAACCT

ACCAGGCAACCCAGGTACATATTCAACACCCTTAACTCAAAAAATAAAAAAAGTTAAAAATTCAATTT

TGTAGTTGTTTTGGCTAGGTTCTTGTTCTTTTTACAGCTTGCTAATTGTTTTTCTTTGTTTTGATTAT

ATTATATTATGTACCTTCAGCTTAAAAGTCAGATTTTCTGGGTCTATAAATGGAAAAGGATATGTATA

ATAAGTTTTGAGTCAGTTAATACTTAAAAAACCAACTTGTATATCTGTCTAAACTTAAATCCAAACAA

AGCCTAGCTAGGTTTCTTTTCTTGTTTGTAAAATCCAAGATTTGGGCATGGGTTTGGTTTAAATTATG

GAACTGGAATAATAAATAAGTAAAAATAAAACAAAATTTAGTTTAAAACAGCCAATGAAGGGATAGTT

TTATTTTTTTCCATAAATGTTACTAGTAGTTTATTTTCTTAATTCAAGTCTCTATTTTTCCAGAATAA

TTTTAACAAAAGTTGTACTTTTGGGGACTATATACTTGGCCACCAATTACAGTTGCAAGATTATTGAT

TAAAATCACACTATGCTTTCATTTGTTTTATGAAAGTAGCTTTTTTATTTTTCTTGGGAGTTGGATTT

GACCTAAAGGGATAGCCTAGCTAGTCCTTTAATATTTCTTTTTATCAACCAATGTATTACTATTTACA

CTGTTACATTTAAAATTAATACCCCTATTTTGTTGTTTTAATAAAGTTTAATGTTTTATGTGACTACT

GACACTATAATTTTGCCATTTATCAAAAAACAAATGAATGGAATATTAGTTTCTGCTTCTGGTCTTAC

TTTGAAAATGCAAAATACTGTAACAATGAATCATTACTGATGATTTTGTCCTTGCTTCTAATGCTAAA

ATTAAGTACTTTTATAACTCTTAGATGACAAAATAGTGTAGTAATATTTCAGAGACATCATAAAACAA

AACAAAACAAAACGATATTTTTCCTCTTTCAGGTATATTGCTGTACTAGTTCAGTCACCATTGTCTTT

AGTTACTTTTATTTATCTTTTGGATTTTTATTATTCTTGGGTTTCTAATCTGACCTTAATGTGAATCT

ATGATCCTTATATGATTCTTAAACTTCCAATTAGATACTAAAAAGTTGAAAAAATTCCTGACCAAGTA

ACTGAAATGATTTCTCTTGTATTTTTATTAAGTTTTTCATGATAAGGAGGGATTAATAGCTTATAGAG

TCTGATAACTGATCTAAATAATGCAATGAATTCACAACAGATAATAAAAAGAGAGCAAGAACGTTGAA

CCATAAATAATTTTGCTTTTTTAATAACTTGTTCAATTGTCCTTTTATGTTTCTGACAAAATGAGACT

AAAAATAATTCACAGTTGACTAAAAATGTTTTCTGGACAAACTGTAGATATACACAGTTTGTCTGATT

AATTTAAAAAAGCAATTAAACAAATATTCAGTCATAAAATGTAACTAAACAATGATATGGCTTTTATC

ATTTTCCCCAGTTTTGATTTATCATTTCTTTTGTAATTCAGATCCGAATGCAGAAGTAATAGCTTTAT

CCCCGAATTCCCTTCTAGCAAAGAACAAATTCGTGTGCGAAATATGCAACAAGGGCTTCCAAAGAGAC

CAAAATCTTCAACTTCACCGAAGAGGTCACAACTTACCATGGAAGCTCAAGCAAAGAACGAGCAAAGA

CATACGTAAGAAAGTTTATATATGCCCGGAAGTAGGTTGCATACACCACGACCCTTTGAGGGCTTTGG

GGGACTTGACAGGAGTTAAAAAGCACTTTTCTCGAAAACACGGCGAGAAAAAGTGGAAATGTGACAAG

TGCTCGAAAAAGTATGCGGTTCAGTCGGATTGGAAAGCTCATTCGAAAACTTGTGGGACGAGGGAGTA

TAGATGTGATTGTGGGACCCTTTTCACGAGGTAGTTTTTTTCCGAGTTCATAAAATTTTAGCCGTTAT

GATAACTCGATAAAAAGGTAAATAAAAGTGGGATGCATTTTTTTACTCCGTATGAAAGCATATGAGGT

CATGAGATGAAAGAAAGTGAAAATAACTGAAATTTGGAATTTATATGGAATGACTGCCAATTAAACAA

AACAATAGATAGGCTCTTAAAAAATTAAGTTGGCTTAATATAGTCAACTCGTTTTATGAACTTTGTGT

TATTTATTTTTCCCCATCATAGCATGCAGTTAAAGTTTGATTTGATGTTCTTGAAAATTCACGAGGGT

CCTTGAGTTCCATTTTGGCAAATACATTGGGTGAATAAACACATAAAATGATTGATATTTAATATTTT

GATGCTGTCTACACCATGTGAAGTGACAAAATATAATGAATTATTTTGGAGATTAGATTAGCCTTGTT

TAGCTATTTTGTCAATGTCTAGGAAAATGTGTAAGATATGACATCTTGTCTTTGATGATGAGGCCCTG

TGTGACAATTTGTCAATGTAAAAATAGTGTTTCACCATTTTTACTTCATACATTCTTAGATTCTGGTT

TAGCCTGTTTATTTGTTCTCTTTATGTTGCTGGACAAAGGTTTTTTTCTAGCCAAATGATCTAACAAT

CTACGTATTTTTTTTCCACCAGGCTGAAATTAGAAAAGTTCTTAACATTTGCATGTAAGGCCTTATTT

GCTCTTAAGCTCAGTTTTTTTTCCCACTATACTGCTTTTGGTTGACCAACTACCAAAGACTTTTTGTT
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ACTATTTGCCTTAAAAAGTTAAATGTACCCAAGTATTTTCTATATTATGAGAAAATTCAGCTTATTTG

CTTAAAATCTGTGATCAACAAGCCATAAGCTTCACTAGAATGTTGACATTCTTACTATTTTTTATTTT

TTTGTTTCCATTTTCAGGAAGGATAGTTTCATAACACACACAGCCTTTTGTGAGGCACTAGCAGAGGA

GAGTGCTAGATCAACACCATCAAACATCCCCTTTCTATCTAGTCCACGTGTCGCTCCACCGCCACTGC

CACCTCATCACCACCAACTCCCTCTGTGGCAATCATTCGCACCACCCATTCACCCGATCTTCTCCTCA

CCGTTGGATCTCAATGGTTTTACAAACCCTCAGTATGAGCTCAAAACACTAGATCAAAACCTTAACCC

TTTCGAACACATGCCCGCCACCGCTTTGCTTCAAAGGGCGGCTCAAATGGGTGCAAAAATGAGCAACA

ACACAAGTATTTTTGCTCCAAACATGTGCAGTTTAGAGGGTACCACTGGTTCGGTGCATGTAGGAGGT

GCTACCATGGATGCTCACTCGATGCTCATTCAGGACATCATGGCGAACACTCTTTCCTCCTCTTCACC

CTCTACGTTTCTGCCGCTTGAGGATCGTACGAATGAGAGTACATTTTGTGGTCTGCTAAGTTCTAAAG

GAGATGGGGATACGAGTTTTCATGAAGAGGGTATGACTAGGGATTTCTTGGGATTAACACCAATTACA

AATAATGATTTTCTGAGTTTTATTGACCATGCCCAAGAATCATGGGAAGATTAGCTACTAATTAAGCA

ACTAGCATGGATCCTAAGATAACAAAAAATCAGTTTTGTACTCTCCACATCTTCTCCGTCTATGTTTG

TGCCGTTTGAGGATTATACGAATGCGAGTACATTTTGAGGGTTGCTAAGTTCTAAAGGAGATGGGGAT

ATGAGTTTTCATGAAGAGGGCACGACTAGGGATTTCTTGGGATTAAGGCCAATTTCAAATAGTGGTTT

TCTCAGTTTTGTTAATGATCATGATCAAGACCAGTACCATGCCCAAAAACCATGGGAAGATTAGCTAC

TAAACAACTAGCATATGAATCCTAAGATGACAAAAGATCAGTTTTGTAACTCTTTTTTGGCTATATGG

TTTCTTTTTTGTCCAAATGAAGATACTATGTGGAATTGTGGATGATAATATATTTTATGAGAACTTCT

CTTTTATCTCTGTTTTGAGTGCTCCGATTTGATATTACAAAACAGTACCATGCACTTTATATTTCTTT

TAATATTAAAATCACATCTTGTATGATGTTTATTGTTGTTTTAGTTTTGATGCTCTTGTTTGAGAAAT

TCACTAGGTGTTATTATAAAAATATATAGTAGTTTTTTCAGAAGTGCTCTATACTTCAGTTTTGATTC

CTCTGAAATTGAAGATATTTAACCTCCTTCAGGCAACTATTACATGATAAGTCCTCTCAAAAAAATCG

ATACAGTTTCATATCTTTTTACGTTTGATACATTTGAGTTTTTAGCTACTGAGTCTGTTGAGCTTCTC

AGGAGAAAGTTATGAACAGAAATGTGTTGACTGCAGGTTCGGCTGAATATGCTTTTAGAATGTTAGGA

TTTGCTATTCAAAGAGGATTAGCGGCACAGTTTGTTGCCCGTTTATCTTAAACTCATATGTAATAATT

TTACTCTAATTAGTTTTATTAATATAAACAATTATAGATTGAAGTTCAACTTTGAATTAAAGGGAGTG

TAATCTTTAACCCAGGGATTTAGTTGAAGGATGATGCAACATTTTACGTTAAATATTTAATGATATTT

AATTGCTTCAAAATGAGATTTATCCTGATTGTACGTATTTAATGGAATTTATTATCATTAGAAAAAAT

AATTTTGAACTTGAAGGGGCAGGCAATTTTTAAGGTGGTACACAATGTTGAAAATTGGCATTTTGTGT

TATGTACCATTTTTAATTACAGTAAAATAGTTTCCAAATGAATGTGGAACTTTTATTTTGGATCATTT

TTTCAGTATACAAACTGAACCATACTGAATCTAAAATATATTTCAAATTGGATTTTGTTAAAAGTTGA

TTGTGAATATTAAATATATATTATATGCAGAGCTAGTTAGATGAGTGTGATTAACACCAAAAAAATAA

TCTTTGCCAAATTGTTTTTACAATCCGAAATTACGTGTAATTTTAATCGATAAATAACTAATATTTAA

GTTGTCGAAATCGAATTTTTCTAAACTTTATCACATTGTTCAAATGTTAAACTATATGGACAAATTTT

AAAATTTATTTTTCAATAATTTAATCATGATATATTTGTCGTTCAAAATTGTACGTAGATACATAGAG

TTTCAATATTTTGGGACGGATGCACTACAAAAACATAGGATTCTCAGAGGGTGATTTTGTGAGAAATT

CAAAATATAATTCTACCTAACCAAACATAGATCATGCTTTTTAGTGATATTATAAATGAAAATACACA

TGTACTACACAAAACAAAACAAAACAAAAAAGATTCTTTTTGACTCCTGTTCTGGCTACAAAGGGGTT

TTAATCCCAAGGAACTTTAAAATAAAAATATGTTGTTTTGTATACAAAATTATACTAATGGATTCCAT

GTGAGACTGCCTATGTGTAATTTCAGAATAAAAATAAAAATAAATATGTGTTGTTGTGTATACCAGAT

ATACTATACTTTAAAATTTCAAATTAATGATCAAGTGCTAGTACATTGTTCATTTTGTTTGCATGTTA

TATATTTTAAAACTTTGTCATTGATCATGTTCTCTTTTAAAAAAAAAATTGGTTTGAAAGAAATGACA

CCATCAATAATATTTAATGTTTATATAAATCTAGGTACAGAGCAAGCACTACAAAATAATATTTGATT

TAGTGAGAGTCAAAAGCTGTCACAAGCCTATCGCTAATTTAAAAATATGTCACAAATCTGTCGCAAAT

TGACTAAACCGTCATAAAAACCGTCGCTAATAAGCTCGTAACAAAAAATACCGTTACTAATACTGTCG

GTATTTTTGTATTTTTTATAGTGAAGAATTAATCTACTTATTTAGTTAAGGCACAGTACATGTGGTGT

GTGTGAAAAGAATATATAGCCTTAACCCTTTATGAAGGTGTATATATAACTCATAAAGGTAAATGATT

AGACTATCATCACATGAACTAAATCAATTGGAAACTTTCACATGAACATGGAACATGTAAACCACATT

GAACATGTAAACCGATAATATTTTTCGATTCGGTTTTTTCGGTTTCAGTCTTTTTATTTTTTGGACCG

AACGGGACCGGTTTTTTCGGTCCAGTTTCGGTTATTTTCGGTTATTTTTCTGTTTTATTTTTTATTTT

TCGGGTTTTTTCGGTCTTTTTCGGGTTTTTTCGTTTTTTTTCGATCTTTTTCGGTTCGGTTTTACTGA

AAACCGAAACCGACCCGAAATTTTTTCGGTTTTTCGGTTTCGGTCTTTTTCGAGTTTTTTCGGTTCGG

TTCTGTTTTTCCGATTTTTTGCCCAGCCATAGAACTTTTAGAACAAATACATTGGACTTTCATATCAT
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AATTTTGTGTCACTGGTTATTCAAGAGATTATATTTTCGTCTCCTTAGATTTGATATCACACTCATAA

TTACTTGTTAAGTTATGTGTCAAAATTAACAAAAACACGTATTGGCAATCATTTTCTCATTTGCTTTT

ATTTTAACTTGTTTAATAATCATAAGTTCACTCATCCTATTAACCATTACCAATATATTAATAAAAAA

TATATTCTTTCTAACCAAAACTAATTTGTTCAATATACATAAAAAAAATACTCCGGACAAGTTAAAGT

TAGATTTGTATGTGTGTAATTTAATGGGTTTTTTTTTTCTTATTGGGCAATGATTAACTAATAAAAAA

TGACACGTCCAATGACATTGAGTAACGGATGAAATTAAAAAAAATTAATAGTCTAGATTTATGCATGG

ATTTTGTAATTTTATTTTTATATAATTTTAATATATAAAATAAGATATATTAAAATTATTGTTTTTTT

TTTTACTATTTTTAAATAATACTTAAAGTTAGGGTAGTTTGCACTATGGTTTTATAATTTTGTTTGAG

TTTTTATTGTGTTGTAAAGTTAGTTTTTAATTTACAAAATCATAATTTGTATTTTATATATTAAAATT

ACATAGAAAGAAAATTACATAGAAAGAAAATTACAAAATTCACACATAAATCTAGACCATTTGATTGT

TTTAATTTTATCCGTTAGATGAAACTCATAAATGATGTGAATGCATTATTAACTATAGAGAATTTGAA

TTCCAAATATAGATGTTGTTACTATTATACATGTATTTTTTTTTTAAAGCTGCATTTTAGTTGGATGA

GAAACTCAATTTTTATTTTTCAAACATAGACATATATCACTAAAAAAAATATCAGTTTATCACCAGAG

CGTCTGTTGCTAAACTGTTGCTAAATTGAGTGTCGCTAAATTTAGCAACAGTTTTTGTTGTTAAAATT

TAACGACACTCATTTTACCAACAGTTTTCAAAGAATAAATCGTACCAACAGTTTTCAAAGAATAAATC

GTATGTATGTAAACTTTTTGTTGTAGTGTATAGTGTTTTAATTCATGGGGTAACTAATCTTAGATAAA

TGAAGATAAAAATTATTTTGTAAATATTAATAGACTGTCAAATATTGAGCTTATGATAGGTCAATGTA

ATGTAATGTACTTTGTCAGTGTTGTGGTGGGTTCTGTGAGAATAACCAGAGATTCTCTTGTCAAACTA

CACACATCTCTTGTCCTTTTCTTATCTTTTTATTGTGAGTAAAATGAAAATAAAATTAAAAAATAGAG

AGTATGGGAAATAAGTAAAATTATATGAATTTTGATTCATGCATACGTATTCTGATTAATACAGACGG

TAATGGTACAAATCACGCCACGTAATAAAAAATCAACCTATTAAAAACCCAAATAAATATATTAGAAA

CCTAGTTTGAGTCTACCCTAAATTTAATTAATATTAATTTTTTTTTTTAGTAGATTGAGTTTTTATTA

CGTGGCGTGACTTATATCCCACCCCACTAATACAGCCGCCGTCTGCATCAAGCAGACAACGTCTGTAT

TTAACAGATGTCAAATTATATTCCTATATATAGGTACAGATGGGTCATGGGAGGATTCATATACGTTA

CGGTTTGCCGAAATTTACTATTTCAATTCTTCATTACAAAACTACGTGCAATTTTAACCGGTTTATAA

CTTATATTAAAATTGTCGAAATGAATTTTTTTAAAATCTATCATAAAATTTAACATTTGAACTATAGG

ATCAACTTTTGAAATTTTTCATTCCGACAATTTTGATACAAATTATTGACCGGTCAAAATTGCACGTA

GTTTCGTAGTGAACAATTAATAGGAACCGAAAGAGAGTAGTACTGAGATATTTTAGCCAGTAAATTGT

AGACTGTCTAGCTAGTTTAAGATCTTGCACACTCATTCAAAGTTGTAAACTTTTGAGTAACAAAGGTT

ATTTGACAAGATTACAAAAAAAAATTGACAAAGTATTTACAAAATTTTTTTGACAAAGTATATAAAAT

AGAGGCGATGTCCAAAATATACGATTAACCAAAACATATTATCAAAACACACAAGAGTTAAATGTATC

TTTTCAAAGCATACAAACATATAATTACACATATTTATTAGAATTGTATGTTTTGGGAAGAATTTTTT

TGGTTTGTAGTCTTTTGTAATTAGACTTGAAAAGTTGTATGTTTTGGCAATTTTCCGTATAAAACGAG

AACACAATTCATAAAATGCTTTACGTTTACGCCCTCTTCCTTCGACAAATACATTGGTTGATACGCCG

TATGTTTCGAAATGTTTGTTCTTTTTTATATTTTGGATAGCTTCATATTGTTTTTACTTTTTTACAAA

ACTAGATGTTTACTTTTTAACTTTTGTTGTCTATGGTCCAAATCAAAGTCGTTATAGAAAAGTGTAAT

CTCACAAATACCTTGGTCGATATTCCATCGGCTCCGAAATGTACCACTCTTCCTTATATTTCGGGAAC

TTTGATATTGTTTGTACTTTTTTTACAAAACTAACAAAATGTTCTCATATTATTTTTTTATGTTGCAA

ATTAAAGTCAATACATAAAAGTGTTATCTCACAAAACTTGATGAGAGGTATAATTGGTTTTTTGACAT

GTAGACACATAATTAACCGCTATTCTATAAATAATTACATCACCAAAGCGGACAAACAATTTGGAACG

GACGAATATATACTCTATTAACTAGACATTTTCGGATACAAGTAACCATAATAAAAGTTGGAATGTAA

TTGTAACACATTACCACTACTTGAATAAACTTCTTAACTGTTCTTTGTTGTTGGGATAGATGTATGCA

AGGTCGTAATAAAAAAAAACTATATTAACAGAATAAAACCAAACAAGAAAATACAATTTTATTTCTGA

AAAGCACTGAATTGTAAATATTGGAAATTATTTTAATAAATTGTAAAAATACGAAATAACACGAAATT

ATAATAATCTGAAACTATAGGAGTAGATAGTAAATACTTGAAACTATTGGATTGAAATTTAAATACAT

AAAACTATTGGATTGAACTGTAAATATATAAAACTATATAACTGAAATGTAATTATACAAAAGTAAGA

GATTGATATGCAAACATTGGATATAGATATCTGAGACGAGACGACCGTTTAAATATGTCCTCTTAAAC

TCAATTTATCCACCGTATTAAATTTATGTTATTAAAATGGTAATGAGTTCCAAAGTTAAGTGTTAATT

GCTAAAACTGAAAGTTTATACGGGTTGTTTGTATATCACCCCATTTATTAGGGGTGGGCACGGGGCGG

ATTGGTCTCAATCCTAACCCGCCCCGTAAAATAAATGGCGGGACGGATTGGGGCGGATTAGTGAAATT

CAAATCCCAAACCAACCCAACCCAACCAATTATAATTAAAACCCCAACCCAACCCATTATCAAGCGGG

GCGGATTGGGTGCGGGTTGTTTCTTGAATTNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN



294 

 

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNTTT

GATCACAACCATTGAAAACCAAAGAATATGAAGAATGAAACTTACCTGAATAGCTTATTTGGAACTGA

ATAGTTTATTTTGAACATTGAGAAACGAAGAGTTGGACAGCTTATTAAAAAAGATCTTGAGAAAATTT

ATATATATATATATATATACGGATTAAAACGGGTTGAGCTGGATTAACCCGCGGTTTGGAAACCCCAA

CCCTAACCCAACCCACGAATTTTTTTACGGATTGGGACGGGGCGGATTTAACTTTTTTTGACACCCAA

CCCGTCCCAATTCGTCCCAATCCGTACGGATTGGGTTACGAGACGGGTTTGCGGATTTTTTGCCCACC

GCTACCGTTTATCATAAACAAAGTTTATATCATCTTTGTGACTTTACACTCGTCCCTCCCTCTATACA

TACATATAAATTTTACAAAACCAAACTGCAAGCAAAAAGTTATGTCAATTACTCCCTACGTTTCAAAT

CTTCAATCATTTTTTTAATTTATTTAATATATGTGAGTTATATTATAATTAAAGTGGCAAATCTTCGC

TCCTTTTCATTTATTTAATATTATTTGGATATTTGTTTTGGAAGAGTGATGAATACCGATTTTTAGAA

AGAAAATCTCTCAGCTTATATCATATTTAACATAATGCATTGTACGATAACTAAGTTATCTACATATA

AGCCATAAAAGGACCATAAATGTAAATGGTAACTTACTAAATAGTCCAACTAAGTAATATAAATGTCG

ATATAGCCTATTAAATAAATAAAGTAGCCACGAGATCAATAGAACCGATAGGCCGAAATAGGTCGTGT

TGATTAGAGAGATGAGATAAAAAGAGTAGTAGATATGGTATTATAGTAAAAGTTAGGTGTCAATTGCC

AAAATATATCATTTTTATAATTTTTATATTAATTAAACCGAGTAAGTAAAATTATTACATATGAGTCG

GAGATAATCGGATAACAAACTGCGCCCCTAATTTTATTTGAATAGCAAATACTAAACTTATAGAAGCA

TTTTCACCCGAAACTGCAGTCTGACAAAAAGTTATGTCAATTACTCCCTACGTTTCAAATCTTCAATC

ATTTTTTTAATTTATTTAATATATGTGAGTTATATTATAATTAAAGTGGCAAATCTTCGCTCCTTTTC

ATTTATTTAATATTATTTGGATATTTGTTTTGGAAGAGTGATGAATACCGATTTTTAGAAAGAAAATC

TCTCAGCTTATATCATATTTAACATAATGCATTGTACGATAACTAAGTTATCTACATATAAGCCATAA

AAGGACCATAAATGTAAATGGTAACTTACTAAATAGTCCAACTAAGTAATATAAATGTCGATATAGCC

TATTAAATAAATAAAGTAGCCACGAGATCAATAGAACCGATAGGCCGAAATAGGTCGTGTTGATTAGA

GAGATGAGATAAAAAGAGTAGTAGATATGGTATTATAGTAAAAGTTAGGTGTCAATTGCCAAAATATA

TCATTTTTATAATTTTTATATTAATTAAACCGAGTAAGTAAAATTATTACATATGAGTCGGAGATAAT

CGGATAACAAACTGCGCCCCTAATTTTATTTGAATAGCAAATACTAAACTTATAGAAGCATTTTCACC

CGAAACTGCAGTCTGACACATTTATTAGGGATGGACAAAACCCCGAAAAAACCGGACCGAACCGGATC

GAAAAAACCGAACACATCTTGGTTCGGGTTTGGTTTACTATAAAAGCGAGCCGAAAAAAACCGAAAAA

CTGAAGAAAAAAAACCCCGAACCGAATGAAAAAAAGCCGAAACCGAACCGAGACAAACCGGTTCGGTT

CATAAACCGAAAAAACCAAAAACCAAAAAAACCGAACGAAATTTATATTCGGTTTCGATTTTACCAAA

AACCGACCCAACTAAAAAAAACCGAAAACTGAAAAAAAAAAACTCAAACCGAATGAAAAAAAGCCAAA

ACCGAATCGAGACAAACCGGTTCGGTTCATAAACCGAAAAAACCAAAAACCAAAAAAACCGAACCGAA

ATTTATATTCGGTTTCGATTTTACCAAAAACCGACCCAACTAAAAAAAACCGAAAAACTGAAAAAAAA

CACCCCGAACCGAATGAAAAAAAGCCAAAACCGAATCGAGACAAACCGGTTCGGTTAACCAAAAAAAC

TGAACCGACATTTATATTCGGTTTCGATTTTACCAAAAACCGACCCAACTAAAAAAAACCGAAAAATT

GAAAAAAAAACCCCGAATCGAATGAAAAAAAGCCAAAACTGAATCGAGACAAACCGGTTCGGTTAACC

AAAAAAACCGAACCGAAATTTATATTCGGTTTCGATTTTACCAAAAACCGACCCAACTAAAAAAAACC

GAAAAACTGAAGAAAAAAAAACCCGAACCGAATGAAAAAAAACCAAAACCGAATCGAGACAAACCGGT

TCGGTTCATAAACCGAAAAAACCAAAAACCAAAAAAACAAACCGAAATTTATATTCGGTTTCGATTTT

ACCAAAAACCGACATAGCCAATATCCCATCATCTTTTGTTTTTTTTGTTCTCCCAAACAAACAAGAAA

ACACAGACACATTGTGTCTCTCTATACATACATATAAACAACATATATATACATAGTATATAAATACA

TATAAACACATATAAATATATATATATATAGAGAGAGAGAGAGAGGTATAGTAGTAATAATAATAAAG

AATGGAAAATAATAATAAAAATGGATATGGAGGAGGAGGAGGAAGCTGGTCAATGATAACAAATAGTA

ACCCAAATACACCTTCTTCTTCTTCAACACCTATTATTATTAATAATAATAATAATTTTGATCATCTT

TTTAATATTCAACAACAACAACAACAATTTCAACAACAAATACAACCTCATAATCAACAATATCAACA

AACCCAACAAAGGTTTCAACAACACCAATCTCTTGCCTCTCACTTTCATCTCTCACAGGTTACCTTAC

AATGGACTATACCCTTCTTTCTACATTTTTTATTATTTTTTTAAATCTTTAGTAATTTAATTTAAAAG

GCGCAAGGCGATTTCTAGCGATTTCACTAGGCGTCTGCGTTTGGACCATTTTTGTGATCTATTGTAAT

TTGTAACGGAATCCGACTCGAGGAACATCAAAATGTGATCTTGGGCATTTTTAAATCTATAGTAATTT

AATTTAAAAGGCGCAAGGCGATTTCACTAGGCGTCTGCGTTTGGTCCATTTTTTGTGATCTATTGTAA
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TTTGTAACGGAATCCGACTTGAGAAACATCAAAATGTGATCTTGGGCATTTTTAAAAGCCTAGTTAGT

TATCCAAATTTGTTCTGAAGTAGTAGTAAATCACTTGAATACCCTCTCATACATTGGGGAATTCCTTA

GTTTACTAAACCCCTCTTTCTACATTTTATTTAATTTTTATTTTATATTGATACTAATTACTCAAATA

CCCTTAGCGATATTGTTCTAAAAGGCACAAGGTGTGTTCTAGGCACAAGGAGTAGGTCGTTTAGTGCG

GAAATAGGCCTTTTTTGCTATAATTTTATATTGATTTTAGTTTTCTTGAATACCCTCGAGTAATGTTC

TAAGAGGCGCAAGGCGAGGCAGAAATAGGTCGTTTAGTGTCTAATCCTGTCTAATACCGCTTAATGGA

CGCCTAATCGCTTGATCCCGCCTAATTATACATTTTTTTTTATATTGAGGGTAATTTACTTGAATACC

CTTAGCGATATTGTTCTAAAAGGCGCAAGGTGCGTTCTAGGCACAAGGAGTAGGTCGTTTAGTGCGGA

AATAGGCCATTTGTGCTATAATTTTATATTGATTTTAGTTTTTTTGAATACCCTCGAGTAATGTTCTA

AGAGGCACAAGGCGAGGCAGAAATAGGTCGTTTAGCGTTTAATCCTGCCTAATACCGCTTAATAGACG

CCTAATCGCTTGATCCTGCCTAATTATACATTTTTTTTTATATTGAGGGTAATTTACTTGAATACTCT

CAAGAATTGGGGTAATTCATGACTAATTTTAACTACTTAGTATATAAGCTTTTTTTGATTTATTGTCT

TTGGAACCCGACTAGGTAAGCATAAAAATGTGATCTTGGGTAATTGTACAATATTGTTTTGGGGTAAT

TCTTGACTTAATTTAACTACTAGGTATATAAAGCCATATTTTGATCAGGACTAGGTGAGCATAAAAAT

GTGATTTTGGGTAATTAGTAAGTTATTTCCTAATTGTACGATACTATTTTGGGGTAGTCGCTAACTTA

ATTCAACTAGTACATCAGTCATATTTTGGTCTATTGTATTCAGGATCGGACTAGGTAAGCATAAAAAT

GCGATCTTGGGTAAATTACTGAATTGTTTCCTAACTATATCGTTTGTTCTAGAGGAGTAAATTACCAG

GTTCCCTCAAGAATTGGGGTAATGCCTGAATTAATTCAATAGCATATAAGCTATGTTTTGATCGATTG

TATTTAGAACCGGGTTAGGTGAGCATAAAAATGTGATCTTGGGTAAATTACACAATTATTTCCTAATT

ATCCAATATTGTTTTGGAGGAGTAAATTACCGGGTGCCCTAGATAACTGGGGTAATGCCTTAATTAAT

TCAATTCCATATAAGCTATATTTTGATCTCAGCACCGGACTAGGTAAGCATAAAATGTGATCTTGGGT

ATGAAACTGTTTCCTGATTGTATAATACTATTGTATTGGAGTAAATTACCGGGTATCCTCAAGAATTG

GGGTATTGCCTAAATCAATTCAATAGCATATAAGCTATGTTTTGACCTATTGTATTCGGAACCGGACT

AAGTGAGAATAAAATTGTGATATTGGGTAAATTACTAAATTATTTCCTAGCTGTACAAATTGTTTTGG

AGGAGTAAATTACCAGGTGCCCTCGATAACTGGGTTAATGCCTGAATTAATTCTGTACCATGTAAGCT

ATACTTGGATCTATTGTATTCAGAACCGGACTAGGTTAGCATAAAAAATTGATCTTGAGTAGTTACTA

AATTATTTCCTTATCATCCAATATTGTTTTGGAGGAGTAAATTACGGATACCCTCGACAATTGGAGCA

ATGTTTGAATTAATTCAATAGCATTTAGGCTATATTTTTGATCCATTGTATTCAGAATCAGACTAGGT

GAGCATAAAAATGTGATCTTGGGTAGTTACTAAATTATTTCCTAATTCTACGATATTGTTTCGAGGAG

TAAATTAACGGTTACTCTCGAGAATTTGGGTAATTCAATAGCATCTAAGCTATATTTTTATCCATTGT

GATCGAAATCCGACGTGGTGAACATAAAAATGCTCGATTTTTGATTAGGCGAGTAGATTTCTTGAAGA

CCTTCAGGAATTGGGGTACTACCTGACTAAATTCAATTAGCATATGAGACATGTTTTTATCTGCTGTG

ATCAAAATCCACTTGTTTACCATAAAAAAGTTGATTTTGGCTAAACCCTTATTACATAGTATTGAGGT

AATGCCTGACTTAATTTAACTGGTATATTATCTGTATTTTAATCTATTGTGATCCTATTACTTGGTGT

ACATAAATATGCGATATGTGCTAAATTTAAGACCGCAATTCCCTAAATTTGATTCACAAAAGTAGACT

ATTTGAATACCCTTAAGAATGGAAGAAACATCTGACTTATTTCAACTAGTAAATAAGCCATTTTTGTG

ATCTATTGTAATTTTTAGCAGAATCCAACCTCAGGAACATAAAAATGTGAGCTTGAGCAATTTTAAAG

CCTAGTTATCCAATTCTTTCTGGAGGAGTAAATCCCTTGAATACCCTCAGTGATTTTCTTACATGTTA

GATAAGAAAAATGCTATGTAATGGGTCAAATATGTCATATATTTCGACATTGCGACCAATTCTGTAAT

TTTCTAAATTGTGAGAATGTTTACTGTATAAGTTAAAACCTTAGGGACCGGATATAACTTTTGTTCAA

GCTACGGGATCCGTTTGTATACTTTACCTAATCCTGTACTCTGGAGCCTTTTAGCCATTTATGCAAAT

TTCTGGAATCATTCGTTTTAATTAGCAGAAAGACTTCGAATTTGGGTGGAAAGTACAAAAAAACATGA

AGATTGTTCATAATGAAAAGGTTGAAGGGTTGTAATTTCTTAAAAGCTTACATTTTATTCCGAACCTC

AGGGAATGCAGGTGTAAAAATTTGAAAATTGTTTGAGTAACTCGTATATTATTATGTGTGCAGTTGGT

GGAGAATTTAGCTGACGCTATTGAGAACGGGACAAGGGATCAACATTCTGATGCTTTGGTTTGTATTT

ATTGCTTGTGATTTTTTGACTAGAACGTGTATTTAGTTACACAGTTCTGTGTATTAACTGGATACATG

GTTGAATATGTTTTTGTTTAAAAGGTTTCTGAGTTGAATGGCCAGTTTGAGAAATGCCAGCAGCTGCT

AAACTCCATATCAGTCTCGATAAATGCGAAAACAATGGTAATCAGAATTCCCTCTCTTTGTAATTTGA

CATCGAGTGTTTTAAGAGTGGAACTGGCTGATTTTGGAAATGTTGTTAGCTAGTACCTTATATATTTG

GGGTTTACTCACAATTTCAGAATATAACCATGACAGTGYACTATTTGGAACAAAGAGAACTTTCGAAG

TCATAGATTTGAAATTACAACTTGTCCTGTATATTCGATCTAAAAGAATAAACAAAAGCCTCTTTTCT

ACATAATTTCTCTTGTACCTTTTCGCTATATATATTTATATCTGTAAATACCAATCCAGCATTAAGTC

CTTTGTTGAAATATTGGAAATTATTTTGTATGACTCAATTTTTTTACCTTTTCCTAAAGTCTGTCGGA
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ACTAGACTATTTCTTTTATGAACTTTAGCCCTTGCTTGCTACTACATTTACTAATCCAACTTTACCCC

TTACTCGTTTGTAATTTTCTCTCAGACAGTTGAGGGTCAAAAGCAGAAGCTTGAGGAGAATGAACAGT

TGTTAAATCAACGCAAGTATGCCCCTTAACCTTATCCGGCGTCTCAAATAAATCAGCTTTTTTGTACA

AATAATAATTTTCACTAGCAATAATTTCAGGGATGTGATCGCCAAGTACAGAAATTCCATTGAAGAAC

TGATCAAGTCTGGACAATGATCTCAGGAAGATGCTGGACTTATCCTTGTTAAGGAAGATACGATATCT

TAAATCTTCTTTCTACCCCTGTTTGTTTAGCTTCATTGAAGTAACCGTTTAGTGTAACATCGACTACC

GTAATTGCAGGAATTTTTTACAACTCTAATCTAATGCTTGTCCTCTTTGGTCGTGTTGTACAAATCCA

TTTTTGCTGCCTTAAATTTTTTGAGGCAGCCTGCCCTAGTTAATCACATCTATTAATAGTTAAATTTT

CGGATCCATTTGTCTTTGGTTTTGGTTTTGGTTTTAATGTTTTGGAATGAACACCGAACGAGTAACAC

TATCGTGAATCCAGTCCACTATTCTTTAGGGTGCGTCACATACTAAAAACCTAACACATATTAATGAA

CTCAGAAAATTTCTACCCTAAAATTAATTCAAAATTAAAACTAAAAAATACTAAAAATCTAACACATA

TTAATGAACCCAAAAATATTTACCATAAAATTAATTCAAAATTACTTATTGGTTGGCATACTCTAAAT

AATAGTGCATCATGTTTATATAATTGTTTTTTCATATGTTAATACAATATAATTTTTTTAAAATTTTT

TTGTTAACCCTCGAATGAACTTGCATTTTATCTATTGGTTAAAAAAAAACAGGCAGGCTACCCTAAAA

AAAATAAGACTGCCAAAACCAATCCGTGTTGTACATCTTATTCCGTGTTTGTATTTCCACATTAACCG

TAATATATCAATTATTCCGACTTGTATTACATACTGGCAATTGAAATAGGAGAAAGTTAAATTTGATC

TTACTGAAAAGATTCAAATAATTGAGTATATATTAGTAACATGGTATATAGTATTTTATATACTAAAT

AGCCTTTTTTCCCTAAGTTTACTTTTGTAATTTAAACTCATAGGATCTGGTTGCCCCTGAGAATAGTG

CATATCACAACATTATCCCTTTTTTTTTTATGCATGCTCCAAATGTTTTTATATGAATCATTTTGGTA

AATATATATTCTTGTGAAAAAGTTTCCGTAAAGGAGACCTCGTGACAACGTTTTCGTTTTCCAGAAAC

CTCGTATTTTTGACGTGCATAGTTACGGATTTTAAATAGGAGATGAAATCTAAATACTTGTCATGAAA

TGAAAACTGCTGTTAGCAGTTAGTAATTATGTATTATGTATAAGTTGATGGAAGAAAGTAAAGTTTGT

ATAACCGATTTCCAATACGTGTTCTTGCGGTGAATAATTCCTGCGTCGAGACTTGAATTTTTTAGTTT

ACCAAATGTGATAACTTGCTAAGTCTGTTTTCTAAAAATAAACTAAAATTTGCATTCCAGAAATAACT

CTTTTTTTTCTTTAGTTCTTAAATAAGCCTGTTATCTCCTATTTCTGCTCCCATTTCCAATTGAGAAA

AGCAAGGAGAAAACATCTCTTTGAGAAAACAATTCCCAATCATCCCACAAAGTCCTCGGCCGGAAACT

CTGCCGAGAGAAATTCATTTCCCCTCTCTCAACCCACAAAATGAGCAGTACAACTCATAACAACACCG

AAAATATTAACATCATTAATAATAGTAACAATAATACAAGAACAAATGGCACCCAAGCCTGCGCCGCG

TGCAAATACCAACGTAGAAAATGTGCCTCGGATTGCCTCCTTGCCCCCTACTTCCCTCATCACCTCCA

TCACGAGTTCTTGAACGCTCATAAATTATTTGGCGTAAGCAATATAACCAAGATTATCCGTCCCCTCC

CCCAGCATCAGAAAGACCAAGCCATGGTCACCATCAAGTACGAGTCAAATGTAAGGGCTGTCGATAAT

GTCGGCGGCACCTGTCGTGTCATCCGTAATTTACAACGTGAGATCGAGTACGCATGTGCAGAACTCGA

GCTGGTCTTGCAACAACTCGCCATTTGTAAGGCGGCTGCCGCTGCAGATACCATCTCTCTCATTGCCG

ACCCTCAGACTCAGCCACAAATAGCCGTTGGGGCTGCGTCTGAGGAGGTCACGATTCATTGTGGTAAC

ATGATTAACAATAACGTCGAGTATGATGAAATTAATACGTATAATGCCGTTGATGAGGGGACATCGCC

TCTATGTCAGCAGAATGTGCTGCACCCTAAGACTGAGGATGATGACAATGTGGTGGTTCAGTGTGATA

GCATGATCAATACCAATCCTGAGGATTTTTATTTACAAGATCTTCGAAATTCGGTTGAAAATAACGAA

GATGAAGACGGAGAGATCGGGGGATATATTTTGGATGAATGTGACGTTAATAATGATGATAATAGTAA

CGAGATGATGCCATTGCAAGATATGAAGGCGTGGGGCATTCAAGATGAAGATGCATTGGCGTATTGCC

TACATGACAAGGAAGGTTTTGTTAGCGAGTACAAAGATATGGGCGACGATGGACTTGGTTTCAAGTAT

TATAACGACGAACAGCAAATAACTCATGAACACAGGTTTGTAGCCACCATTTGCTGATAAATTTTCAA

TGAATATATAATCTGTATGCCACATCAAAATTTGAATATGTAAACAACAAAAGTTCATCTCCAATGTC

ACAACCTAGAGAATAAAGCTATTTCGACTCAATTGCTGATTCACAAATATATCGGATCATAATGACAT

TATAAGCTACTATAACAAACAAGGTCTGTTTCCCTTCAAACAATCATTTAGAAAAAAAATTGAGGCAC

TACTTCTCTTTTCTACGAAATTTCGTAAAATTTCTACCATAACCCTTGGTTTATTTTGTAACTCGACT

CTACACCGTCAATTTTTATAAGTAGTTACATTTTGCACTGTGGTCACAGATTATAACCAAATATACTC

ATGAATTATTGACTTGGTAATGCAGCGATGAGGCTATATCGAAGGACAACAAGGTGGTTGTAGAGGAA

GAAACTGCCTCGTATATATCCAAAGATGAGAAATACATTGTTAGAGAAGATTTTGTCCCCATTGAAGA

TGCTCAAAGCCATGATATAGAAAGTTCAGCTACATTGTTTACTACAGCTTAAACATACATACTGTATA

ATATATAAGTGTATCGGAAGGACAAATGAAAATATATTGTAGGAAATAGATTTCTAGGGACCGTTCAA

ACCACTGTGTTCTGTAGTTCATCAAATTTGGCACAGAGAATAGATAATGAGACCAAAGCTTTTTCAGA

TGCTTTCCGCCATGTTTCTCAGTCTTACAGACATTGCAATGATGTGCTTGATACTTCTGTGACCTGCA

ATATAATGCAATTACAGGTATTACGTGAATAAAGCTGAAAAGGAACACTTTAAACAATTAAAGGCCTT
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TTTGATTTGTTTTAAACGACATGTTTTTGAGGGAAAAAATGTTTTAGAAACTTTTCAAGAGACCTTTT

CTTGTCGTAGTATGATTTTGGTTGGGTTTGTGACCTTTTAATCAACGTTGGAAGCGCTTTGTATCTAA

CAAATATAACTAATTAGTTCGAAAACAAGTATTTAGGATATCTTAGAATAATTAAAAAACCAAAACTG

AAAAGCTAACCAAAAATCATTTCTCACCTGAAAATGATGATAAACCGGACCCAGCCCTTTTCCTTGGC

AATACGCACCGATTAATGACCTTTATGTTTCTGATTGTCTTTTCCAAGAAACATTTTGTACCGTCCTA

ATTCCCATAAGGTTGGAATCTTTAATGCTATGTAACAGATCCCGATGCAGATCTATCAGGTGTCAATG

GACCTCAAACAATATTTAACCAATCAAGATGTCTGAATCTGTGTCGGACCCACTGCCAGCTCAGAAAT

CTCGTTAATAAATCTTGTATGGAGACCTATGTAAACAAGATTCTATTAGCACACTTAGACAGCTTCAT

TTAAGTCTTGTGGTTCGATGTTCTTATCAAGAAAACAGCATTCCATTTCCATTTGATGGCCCAGTTCT

TTCAACACTTGGTAAATCTTCGTCATTTCTGTTTGCAAGCTACACCCTGATGAGAACAAATGCACCCT

TTTCTCCACCTCAATCCAACTCTGACCCGGGATTTTCTTCAAACCTTTTGTTTTCGCCTCAACTCTCA

CTCTAGAGGAATCCTCCCATCTCCCATTGCTAGCATAAATATTTGAAAGCAGCATATAACTCCCCGTC

ATGTCAGATTCAAGACTAAAAATCCTAGACGAAATTAATTTCGCAAAATCCGTGTTTTTATGCATTCT

ACAAGAATTAAGTAGAGAGCTCCACACGTGAGTGTTTGGCTCCATTGGCATAGAATTAATTAAGTCAA

TTGCTTCTTGTAAAAGCCCAACGCGACCAAGAAGATCGATCATACAAGCATAGTGTTCTAACATGGGT

TCGATATTAAACTCCTTTTTCATTCTATCAAAAAGAGTTTTACCCTTTTTAACGAGACCGACATGGCT

ACAAGCAGATAAAAGGGCTACAAAAGTCACCCCATCGGGTTTATATCCATCACTTAACATCACCTCGA

AAGTTCTCAAAGCATCAAAAGCTCGTCCGTGCATTTTATACCCATTTATCATCGTGTTCCATGAAATT

ATGTCTTTAAAATCAATTCTTTCAAATATCAAATGTGCTTCACTTAAACATCCACATTTTGTGTACAT

ATGAATCAAACCATTTCCCACCAGAGTGTTCCCGTTCATTATAGCTTTAGTTACATACCCATGTATTT

CTTTTCCAAATCGAAGGCACGATAATTCTGCACAGGGCGATAAAACACTAGCAACCGTAACAAAATTA

GCCGATACGTTTGCAAATTGCATACGCCTAAAGAGATTGAAACACTCTACATTACGCCCCTTTGACGA

AAATCCACCAATAACAGCACTCCAGCTAACCACATCGTTCGGACCTTCAATCTTTGAAAATATAGATA

AGGCCTCATCGCATAATCCACATTCTGCAATGGATGATATTAAAGCGTTCCAACTAACTCTATTCCTG

GTTTCCATTTCTGAAAACAGATTTTTTGCGTTCTTAACGGCACCTTGTTTCCCATACATGGAAATTAG

CGAATTCATTACGAATATATATTTTTGGAAACCACTTTTGATTGCATCACCGTGACAAATTTCCCCAT

TATCTCGTTCACCAGAATCAGCACAAACTGAGATAACCACAGCAAGAACTTCTGCTGAGATCCAAGTA

CTACTTCTCCTCATCAGGTTATACAGATGCAGCGTTTCTTTATAACGCCTACACCTAGGGTCATACAT

AGAAATAATAAAGGAAAAGAAGGGTTGATTACTGTTTCGTACATTACCCAATCATCAGATTTTGATAT

TATACACAACCATACAAGAAATATCAGCTAGTGCCCTATCTTAACAGTTTTCCGCTTGTGTACACAAT

ATAGGAATATAATCAAATAATAAGGACTGAAACAAATTAATTGCTTTTTGTAGATTGGTGTAGAAAAA

AATATTTTTATGATATGTAACACAAGTGTACAAAACAGCAAGTAACTGAAAGAAAATATTGTGGAGTA

TTTATATTATGTCGCGCCTCAACTAAAATAACCAAAATTCTTTATATAGTAATTAGTCAACAGTTCAG

CTAATAAACTTGTCAAACACGAACAAAGCCTTAATTTAATCTAACAGTTATTCCGCACTGAAACAAAT

CTTTCCTTATCAAACTCATAAAATTACTCGTAATGTAACTACATTAAATATTTCCTAATCATCATCCT

TATACCTGGCATGGCTCGATAACAATGAAGTCCACGTCACATGGTTCGGCACAAAGTCATCCGACTCC

ATCTTGCAAAAAGCTTCGAAAGCATTGTCACAATCATAATTAAGCGCATATCCCGAAATCATAGTATT

CCATGAAATATGACTCTTCTCAACCATCCTATCAAACAACCTGCAAGCATCGCTCATATTCCCAAGCT

TCCCGTATAAGCACAACAACTCATTCACAACATGAATGTTACTATGCAAACCCATGTGAATAACATGA

CAATGCACATCTTTTGCCAACTTTAAACCACCAAACGAAGAACAAGCTCTTATAACCAAAGGAAAAGT

GTACCCATCAGGCTCAACCCCAACCTTTCTCATCCGGGCATAAACCCTAATCGCATTTTCGCACTTCC

CATGTTTCACATTTGCTCTCAAGACCGAGTTCCAAATAAGAGAATCTTGAAAACACTCTTCCGGGGCG

TTTTCAAACGCCTTTTTGGCATCATCAAGAAACCCAAAAGAGGCATAAGACGAAATAATTTTATCGAT

GAAAAACGAAGACTTTTGGGTTTCGGTGACGTTAATTCTTGCGTGAATTTGCTTGCATTGTCGAATAG

AGGCACAATGTTTAAAGAGGTGATCAAAGGTATAAAAAAGATAGTATTTTTTTGAGTAATATTCGACA

GTGGATATCGACCTGACTAGTTTCGGAAAATGTGCAAAAAATGCTAACGATGAAAATACGTGTTTTGC

GAAAACTCCATGAATCATGAAGATAGTTTTATGCTCTCAAATTCTTTTGTTCATTTTATCGAACACCT

TGTGGGTATACCAAAAAATGACATTTTATAAGGTCACTTAGTTTGTTGAAAATAAATGATTTGTACCC

TTTAATCAATAGTCCAAATATTCTACCCCCTATTCTCTACCCCCTTCGGTGCCCCCTTGCTTATTTTA

TCCAAAAAAAATTCTAAAAAACTTGAAAAAAATTGTACAATTACTATAATACATGTATCAATACATTC

CAATAATTATTTTTAAAAGAAAATCCGCACAAAATTTATTTTGGAATAAATGTATAAATTAGTGTAAA

TTAAACATTGAATATTAAAAAAATTGTCTAAAACAATATTATGTTCAAATGTTTTAAAATTTGAATAC

AATATAATATAAAAGTTTATAAAGTTGCGTTATAAGTTGTGAAAATTTAAAATTTAAGTGAAAATAAG
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CAAGGAGACACCGAAAGGGGTAGAGAATAGCGTGTAGAATATTTGTACTCTTTAATCAACTTCTCTGG

AGAATTTGATTAAAAGTTAAAATCTTAATTTTTATATTCTAATTAGTAGTTTTTTTTTTATAGCTTTT

ATACTCCATGAAGAGGAATTATAGTTATAGTCCAAATAGTTTTAAATTATTATAATAAGTAGCTGAGA

AATGAGAATTTACATTTTTTGTTGAGTCAAAAGTTGTAATTCGGTACACCAATTTTTACATTTTTTCG

ATTTTATATGCCAACGTTTAAATTTCTTGATTTAATAATACACCAAGCTATTGTTTTTCCTTTTTCGG

GACTTGTATTGGAGAAGATAAGTGGGAAAATTATACTTTAGTGTACCGCGGTTTTTGTACCGAGTTTA

CCAAATAAACTAAGATTTAATGTATATACTATACCGATTAAACTTGATTTAGTGTAGTATTGTTAAAA

TAAATAGTCTTAATCATTTAAACTATTTCAAAAATGAGCCTCAACACAAACTACACTTGGAAAAAACT

CCAAAGCAAACATTCTAAGTCATTTAAACTAGTCTATGGTCATTTGAAAACAGTATATGGTCATTTGA

AAACAGTGATGGTCGAATGGAAACAATCTATCGTCACAACTATAACTGTTACATATATTTGGAGTGAA

AACTAGGTTAGACGTGCGTGATTTTCCAAATTTTCTAGGGTAAAATATTTAGGATTTCTTTGTGAAGC

ACGGGAACTCGGCTGTAGGCCATCCAAAAAATGTGGGGCTATTTTCTCTCTTTCTATGTAGTATTTTT

TTCCCCTATATTAGGGATAAAATATGTTATTTTTTAAGAAACATGTCTTTTTCTGATGCTTAACATAT

ATGTGGGACTAGAGAGTAATTTACTGTAAACTAAGAGGTTTTTAAGTGAACGTTAGAAATGTAAGTGT

TGGTATTAGGTGCGGGCACGGGGCGATTGAGACGGATTTGTTTCAATCATAACTCAACCCGTAAAATA

AGTGGCGGGGCGGATTTATGAAATTTAAATCTCAACCCAACCCAATCCAACCCGTTACAATTAAAACC

CCAACCCAACCCAATCCAACCCGCAAAATAAATTACGGGTTGGGACGGGTTGAGTTTAGATTGATTTT

TAAATTTTTATTTTTGTCCTTTATTTTTCATAGTTTGCATAATCAACCCAAATTTTAAAATAAATTGA

ATATTTCAAACAGAAATATAAATTAAATCCAATCAAAGTACGTTTAGAACATTCACGAACAACTAATG

AAACTAAAATATAACAATAATTAAATGTTGGTATATTAAAATATTGCGGGTTGAAACGGATTGAGACG

GATTAATCCGCGGTTTTTGAACCTCAACCCTAACCCAACCCGCAAAATATATAGCGGATTGGGGCGGG

ACGGATTGATTTTTTTTGGACATTCAGCCCACCCCAACCCGCCCCAATGCATACGGGTTGGGTTACGG

GACGGATTTACGAATTTTTTATCCACCCCTAGCTGGTATGGAGGACGTTAGGCCCGTGCCCGGCCCAA

AAAACGGCCCTGAATACCATGGTAATCATACCAAATACGTACCGTGTATTGGTATTTATGGGTACATA

TTATGTCCTTGTAAAATTTCAAAACTAGAGTATCGTCGTAGCAGCACCGGGTGCTTCATATGGTCCTC

TTAGTAAAACAATAAACTTAACAAATAACAGTAGTGGCCGGCCACGAGGAAGCTACGTAGAGATCATT

AAGGGTCACGATATCCCCCATAATTCCGACAATGGTGAGTTTTATAGTGTTTGACTATGCATTTTCAC

TAGAACATGTAAAAACGATGATTTGACACCCCACGTTTTTTCATTTCATTTAGTATAGTTGCTTATGT

AAATCCGTCAAGCCCCATTGCCATTCTTAGCTTCGCCTGGCGGGTTTCCAAATTTACAAAAATAGGTA

CTTTTACCATGCATACCATAAAAATATGTACGTGTTTTGTGAATCATGAAGATTGTTTCTTACTTGTA

TTAGTGAATGTGTGTGGAGCTTTTAAGAGTAAATAAAGATTTTAAATGTTTCCATTTTTTATTTTATT

TTTATTTAACTGCAGCTTTTGAGCTCAGTTTTTCTCGAGTCTTATAAAATTTGAGCTGGAATTTAGAA

AGATTTATTTGAAGTTGGGTTTTCAACTTAAAAGCACAACTTTTCTGATTTTAGGCATCAAAAAGTTC

TAAGCTATTTGCTCAAAACCGCAACGCAATAAGCACCTTTTGTAGATCAGCAATTTTTTTTGTAAGAA

ATAGGAAGTCGATATATGTATTCTTTGACATATTGTTGATGCGAACTTATCAAATCGGTTTTGTTGTT

ATTTGTGGTTCGAAGGTTATGACTTGTTATATCTTACATGAACTGATGATTACGTATACGGTATACGT

AATGTAAAATAGGATGGAGTTCAGATTATCGACTGTTCTTCATCCTTGAATCTCAGAACAATACCCCA

AGAAAAACAAGCATTGTGTCAGTGCTATATTACAGATTTATCTTGCAAAAATGTAAATCATAAAAAAA

GCAAAAAATCCAAGTCATTGGACAAAACAAAAACGGAATCAGCCAATTATCAATTTATCATACACAAG

TTGAGTTTACTATCCGAGCATCGGCTTAGTTTCCACTAACTTAAAATGAAACTAGAGTTGTTTAAAAC

TACAACAATGTTATAACAAAATAAACTTCTGCTATTTCTATTCTCTCCAAGGCCCCAGAGTTGATTCG

TAGATAAAATATCAAAATTCTAGTGTTGTGTATCGGATGAATCAGTAACCCCCCAAGTCATCCATATT

TGGCATGCGGTTCACAAGTGGGTTCTTTGATCCTTGACGATCACAAACCGAAGCCTCGGTTGTCGTCA

ATAACAACGAGACACTGTAAAAATGAAAAAAAATTAAGTTTCATATATAGAAATACGGAAGACTTGTA

AAATTTAAGCGACAGGGATAGAAATAGGATGGCATTTACCTAGCAGCATCTACCAAGGCTGTTCTGAT

AACTTTGAGAGGGTCGATGATTCCCGCTTTCACCATGTCAACATACTCACCTGGTTAAAAAAAAAAAC

CACATGCATTACTAAGGGAAAACAGTAATAAAGGCAATTCTCATTTAACATTTTTGAGCTTTTCATTA

TGTGCTAGTGAGATCTTATCATTCCCATTTAATGTCACTGAATACTAAATTACTATCGACGTACATTT

CCAAAATCGGCTTATTTAATAATTTACCACTCAAAATTGAAATCACTTTATGAAACAGTATGCCAATA

CAAAATGATTTTATTGGAGTTTATGCCCGTTGAAAGTGACATCAGTTTATTGAACAATATGCCAATCA

AAATCAGTTCTTCGAGTTGTATGCTATCGAAAGCACCCGTAAATACGTAGCCGTTTTTTCTTCTTCTT

AAGACTGAATGATAACCAAGTCCAAAATATTTCAGGCAATTTTCCATTAAATGATCATATACAAACAG

GAATATGACAAGTAGAGAAACAAACCCTTGGCAGCATCATAACCAAAACAAATATCATCTTGCTCCAG
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AAGCTTGCCAACCACCAGATTGCCATCTCCACCAGCATTTGAAACTATAGCAACAGTTGGTGCCTACA

AGACAAATGCTGCGTCGATATCACACACTACTACAACTAAAACCTTAGCATGGGATAACTAATGAATT

AGTGTACAATATCCAAACAAGACGATAAACTAGTGTATTTATGATTTAACACAACTGATGGGGAGGAC

ATTAAAGGAGAAGTATAGCTGAAAAATAAAGGAACAAAGACCTTAAGAGCCTTCTCGATTATTTGGAC

CCCTCTCCTTTGGTCTTCATTTGTAGTTTTAAGATTCTTCAAAACTTTGGTAGCATACAAGAGAGCAA

CACCACCACCTATAAAGAAAAGGCGACTTCATTATTTTTTTGATCGAAACAAAAAAATTGACAGTTTA

AGGACAAAAATAGTCACCTGGAACAATGCCCTCTTCCACAGCAGCTCTTGTGGCATTTAAGGCATCCG

TAACCCTGTCTTTCCTTTCCCCAACTTCTGCCTCACTAGCTCCTCCTACCTAAAAGACGAAGAAGACT

CCTCAATATTTGGAGTATGAAATAGCAACAATTTACGAAAAAGATAAGTTCCTCCATGTATACATGAA

ATTTTGAACAGGAATTTTTTTTCTACAATTGGAATTTTTCATTGCAAGTCATTAGCTCCAAAGTCCAA

ACATAAGGAAAAAAGAGGAAATTTCTATAAGCTGAAGAATAATGCTGGTATTGGTTGATCGTCAATTC

GAATCCAAATATCAAATTAAGAGAATATAATTCTTGCTACGATTTTTATACGTATATATTATAGAATA

AAATTCAATTTATTGATCATTACATATAATTCAATTAAGATATTGTATGAAAGTCGAATTTCTTCTAT

TCTATTTGAGAATGGGAGGGTTATTGATTGGGTGAATTCAAAGACTAAAGAAGAATTTTTTCTATTTT

ACTTTCTTCCTTTTGACTTCATATCAATTTACCTTGAAGACAGCAATACCACCAGATAGCTTTGATAG

CCTCTCCTGTGCTTTTTCCTTGTCAAACACGGCTTTACTGTTCTCAGCTTTGTATCTAAGCTGTACAC

AATTAAAAACAACGTCCATTTAAGCTACCACCATGGTTAAGTAGAACAAAAAACACGACTAAACAAGT

TTCCAGATGCTTTTAAGAATTTTTAATCGAAAAGAGGGGGTTCTGACTTTCCGTTTAGGAGGTTCTAC

CGTATCTGGAGGATCTCATATATTATTTTAATCCAACAATCGGACCCAAATAACTGAATATATACCAA

TATGTGGTAGTTCAAGTCATGTCTGACAGTAGTTCATATCACAAAAGGTGAAAAAGACTAAAGTAACA

ATGACATAATATCAGTAAATGGCTACTTGGCACAGCACGACTTAATTAATATACTTACCTGTAGTATC

CGATGAAAGGTACAAAAGTATAAAGATGCTTTAAAAAATGAATTAAAATGATACAGTTAATCTTGTCA

ACCGACCATACCTCTTCACATTTTTCTTCAACCAGCTTTCTATCGCCACCTCCATGTAAAATAATTGT

ATCATCAATAGACACACTAACCTGTTAACAAACAAACCTAAGTGACTAAGAGACAAAATAAAAACCCG

CGGAAGCGAGGAAGGTTAACTAGTCTTAACCTTTTTAGCAGTACCAAGCATATCTATTTGAACCTTGT

CAAAATTCAACCCACGCTCTTCAGTTATGACCTGAAATAACAACGGGTACTATTAAGAAGCAAGACAA

AAGAAAGAAATAAAAGAAAAGGAGAAATATGAAACAAATGGATTGATATTGAATTACCTCTCCTCCCG

TGAGTAAGGCAATGTCATTAAGGTTATCTCTTCTGTTGTCACCAAAGCCAGGGGATTTAATGGCACAA

ACCTAAAGAATAACGATTAAAAAAGACAATGATTTAAATCATGACGTTAAGGGACAAAGAGAAATCAA

TGTCTTACCTTAACCCCACCACGATGTTTGTTCATGATGAGCATAGAAAGTGCATCACTTTCCACATC

CTCAGCAAAAATAAGAAGGGGGCGGTTTCTCTGTTGGGTAAAACACAAAAAGATAATAAATAAATAAA

TTTCAATCCCAATCTTCACTCATCTCTCTGTTACTTCTTAAGGATAAAATAGCTTTTCGAAAAGACAA

AATAACTGTTTACTACCTTTACAGCCATCTCCAGAATTCTAACAAGCGATTCCATGTTGGAAATTTTC

TTGTCATGGATTAGGATCAGTGGGTTTTCCAATTCCTGCATACAAGTAAAACTTGAAGCTAAATTGAT

GTGCAATATACTACAGAAAAGATGTTTCAAAGTCAATTCAATGAGGAGAAAATCATGAGAAGAGCTAT

ACGTACACATTTCTGAGTGGTCTGGTCAGTAACAAAATAAGGTGAAATATAACCCCGGCCTAGCTTCA

TCCCTTCCACCACATCCAGTTCATCATCCATAGTGTTCCCATCCTGGATTATTGTCAATTAAAATTGC

ATGATCTTAGGAAAATACTAATTAACCGCCGTAATAGAAAGTAATATTGTTATACTAACCGCAATAGT

TATTACTCCATCCTTGCCAACTTTCTCCATAGCTCGTGCTATCATTTCTCCTATTTCACGCTCACCAT

TGGCAGATATAGCAGCCACCTACTTCGGATGTATAGAGGTTAGAGAACGCAAATATATGGGCTACTCA

AACTCTTTTGCACCAACTAATTAAAGATTTTTTTCAATTTTTTGATATAACCTAACAAAAACCATGAT

ATGACTATATGAGTATATCAACCTAATGTTTTTTCGCGTTTATGCACTACAAAGAAAAAAGCTCATAA

GTTGCTAACTAAATCGAAACTATGTGATAAAATAGTTTATAAACAAAAAGTATGATAGGAGTGTGTAC

AGAATACTTGGTTTTCATAACTAATTAGTACACCAGCCTATGGTTCTTTTTATTATATCTGGTAAAGG

TAAAATTAAAAGTATTAAATTGTCGGAAAATGCAAGGTTCATGTGCTAATTGTTAACTTTTGTAGATT

GGTGTACAAAATCGAAATCAGATGACATGTTAGCTTATAAACTGTTTTTAACTCCTTTTGAATATTTG

ATCCATAATATACAACCCTCATGAGTTAAACTGCACATCAATGAGCCTGTTACCCATATCAAATGCAA

TAAATATGGAAAAACGTTAAGTTTTCTCACACACGTACCTGTGTTATTTCTTCTGGTGTGCTAATCAT

ATGTGCTTGGCTTTTTAGGTCCGCTATAACAGCATTAACAGCCATATTGACACCACTACGCAAATCCA

TGGCGTTTACTCCAGCAGCTACTGACTTGTAACCTTCCACAAATATGGCTTGTGTTAGCACCGTGGCG

CAGGTAGTACCTGTAATTAATAAAATATAACCGTTTATCAATTAGAAAAGTTTTTGCATGGCATGCTA

AGCATTGTTCTTGAGGTAAAAAGATTAGGGGCAGTTACAGTTCTGTACACTAGCATATTTATCTGTTT

TCAGTTTTGTAAACTAAGCAACCAAATTAGCTATCAGGACACTAATATGACGTTTCTTATCGACTCAG
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TATGGTTAGTATTATACTCGAAGCTTTAAAGCTGAATAAACCTTGGTCTCAATCTCAAATTACCCGGT

TTATTATTTTTAAAGTTGCAATCAAACAGCAAGTGACACAAGTACAGAGATGACAACTCCATTTACCT

TAGGTCCCATAGTGACCTTAACAGCCTCAGCTAGTTCATTAACACCCTGGAGCAAGGCCGCTCTAGCT

TCATTACTGAAATTAATATCCTTTGCGACAAAATTTCTGCTTTGTATAATTCTAGTAGCCGCCTTCTA

AAACACAAATTCAAACAGCATAAGCATTAGAAAAAACACAACTGACAAAATAACTACGTATTCAGCCA

AGTTCACTGTAGCTACATAGCTATTGTGTAGGATAGCTATCGCCTATCGCCTGTCGTCATTCCCGAGT

AATGATTAATGAAATTACTTTTACACTAGTTGATGAAGAAACTAAAGATTATTTATCTTTCATCTTTG

ATTAACTCTACTATTTTCCTTTCTGCAAGCTGACAAAATGCATTATAAAAAAGAACAAATCTTCCATA

CGACTCACAATTACAGGTCATTTGCAAGTACTTAGGTTGTCAATTATACTAGTTAATGAAGAATTAAG

GTTACTGTTCATCTTCCCTAATAAATATTTAACTCTGCGCAACGCCTTCTAAAGCCCAAATGTAAACC

AAATAAGCATTACCAAAAGAAGAACAGATCTTAGCTTATGACAATGAATTACAAAACAAATCAAAATC

ACAAGTAGTTACGCCCTGATTGTCTGCTCATCGAAAACACTCAATTACCAGTCAATTGCACAAATTGG

GTCACCATTTACACCAACTAACAAATAAAATACGAAACTAACTACAAAAAGAAAAGAACAATCTTTCA

TAGATATGTGATTAAAACTCTAATGTTAACGTGCTAATTTTTTAATTTCCTATCAAACCCGCAATGGA

TACATAAATACACAATCAAATCGTCTACTCAACAAAACTTAATCACAAATCACTTGCACAAATCGGGT

CACCGTTTACACCAACTAACAAATAAAACACAAAAATAAATTATTAAAAAAAAACGATCTTTCACTGA

TATGATAAAAACTATAATGGAACTAGGTAAATATTTCATTTCCAATCAAACCCACAATAGATATATAA

ATATACGATCAAATCGTCTCATCGAAACTCAATCACAACTCATTTTCACAAATTGGGTCACCATTTAC

ACCAAATAATGAAATAATTACTAAAAATTAATAAAAATGAAAAACAGAAAAAACCCACCTGGTTACAA

GTAGCTGATGACCTGAAGAGATGACAAAAGATAATATTTTTAATACATTAGTGAAAAATATACTGTTT

TTATTTATATGTAAAACAAAATAAAGGAATTAATTATTATTTTATTTTTTATTTTTTTACCTTATTGA

AGAAGCTATGGCAGCACCAACACGATACATGACAATATATATATATAATATAATATATAATATATATA

TAGAGAGAGAGAGAGAGCTTTGAAACAGTGAAGAGGGTTTAAGCTTACAAAACCTTTTTTATTTTATT

TTTGAGTTTCTTCTTTTTTTACTTTTTTTTTTATAGTGTTTTTTTGTTTTAAAACTTTTAAGTTAAAT

TGGTTTTATTTTATTTTTGAGTTTCTTCTTTTTTTACTTTTTTTTATAGTGCTTTTTTTGTTTTAAAA

CTTTTAAGTTAAATTGGTTTTATTTTATTTTTGAGTTTCTTCTTTTTTTACTTTTTTTTATAGTGTTT

TTTTGTTTTAAAACTTTTAAATTAAATTGGTTTTATTTATTTTTTATCGACAATTACGTTTTCTAGTT

TTGTTATTTTGTGGGGTATTTTGTAGATTATTTTGTAGTATTTAAAACAATATAATATTAGTTATATC

TCACTTTTTACATGATTTTTTAAATAGAGTTTATGAGTCGAAAGTTTTTTAAGTTTTAGTCACCCGGC

CAAATAAAAAAGAGCTTAAAAGCTGTTTTTAAGTTTTAAATATAACTTATAATTTATACGGGAAAGAT

ATTAAAATACAAAAAATTGGTTAAAAAAATTTGTTTTTATGCTTAAGAAAGCATATTATAATATACGC

GGAAAATATATCAAGGTGTAAAAAAAATAACTTAAAAACTGTTTTTTTTATAAAATTTTTTAGTGCTA

GTTTGAATTATTAAGTAAAAAAAAAAATCAAAAAATTACGAAAATAATATTTTTTTTTATCATTGTAA

GATGACCTACACTTAAAAATATTTTGTGATTTATGAACAAATTTTTTATTGAAAGATCAACTCTCATC

AATGAGCCCTTAAAACAAGTAGTTTTGTGATTAAAAAATGACTAACAATGCAGATCGTTGCTCGATTA

ACTTCCGTTTAAATGTAATGATTGCATGAATATTATATATGTTGAACGATGTTCTTCAAATCGATTAT

TTTAATGATAACAAAATTTGTAAAACATAATAAAAGTTCGTTTTGCGTACTAATCAATTTATCTAGTA

TGTTAAAGGTTCAAATGATAGATTACATTAATACGAAGCCAACGGTTCAAGCGGAACCTCAATCGGAA

TTGAAACGGACTAATTACGGGCTTTCAAAGTTTGTCAAGAAAACCGAAACATTGCCAGAACAAAAAAA

ACGACTGATCATGAGGCATCAACGACCGATCGTTTCAGTGCGAAATTCTTCCAGTGAGCTCAGATTAA

AAAACGACCCATCACAGAACTTAAAACGACCGATCGTTTTAAGGTTAAATTTGTCCAGTGAGCACTTA

GCAAAAACGATCAGTCCTGTTATTTCAATTTAAATCAGAACAGTCCGGCTGTTAAGTTTATACTTTCC

AGTCCGGCAGTTCCTATTTATTGCAATTCAACACATCAGATTATTAATTAATAATAATCTGATAACGT

TTGCTTTATTTACGTTTCAGTACMTACATGTTGTAATCATTAATTTYTGTAYCAGTTTCGAAATTAAT

AAAGATTACACTGGGTTTTGTAATTCTTGTTTAGTCCTTTAATTATTGTTAATTGTTATTTCGTACAC

GGAAACCAACAGTTAGCTATGAGAACTGTTGGGTTGATCGATGATGTTTGGTCGTATGTATATATTTT

TGTACTTGATAACATTTGTATTATGTGAAAGCAAATATATGTATGTATGTGTGGGCGGTGACGGGTGA

GAGAACAGGGGGCATAATATTAATTTGCGATGAGCATTTGGCCAGGCCGTTATCATAATTTTAGTGGC

AATAGGCCAACCTAAATTTGGGGTTCTTTTTAAACTTTAGAAGTTATTTTAGCTAAATATTTTTATAT

AATACCCGCATTGACATTTAACCGGAAAATAAAGCCAATAAAATTTGTTAAAATTCTCCGTAATAAAA

TGTAAACATGTTATATTAACAAGTATAAGAGAATATTTTTATAAATAAATGACCAAAAATCCTTAAAA

AAAAACAGGTTTTTTTTCTTTTACATTTAATATGCAACAAAAAAATAGCTTATTTGAATATTTTATTC

TAACCTGGGTTGGACCCACATAATTACCCATGTTTAATTCACCAACCATTCAGACAACTAAACTTTAT
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ATAAATATAAATACCCTGAATTTTTAAATATATATATTCTATAATTTACCAGAATTTAAGGTTTTTTA

AGAGTTCCAGACTCATGCATTTTGGGTCTATCCCTAAATCGTGCCATGCATTTGGCTACATTAAGGAT

GCAACGTGAGGCTGCTTCTACTAGATGCCAAAATACTATTGTTTCACAAATTTGGTATTTTTAATTTT

ATAAATAGATTATATTGTTAAATAGGCATCCATGGGATCATATTTATCCCTTTATAACCACTTTTACC

TGATCCGTCCGCTTGAAACCTTGATAAATATTACATAATAACACACTTGTCATGTCAAGCACTCATGG

CACCACTAAAAAAGATATTTTCTAGAGCCCATTGTACTCTCTATTTTCTATTTAATTATCAAAATTAT

GTTTAATTTTGATCGATTAAAAACTTATATCAAAATTATTACAATGAAAATTTTCAAAAGTTGATAAT

ATAGTTCAAATGTTAAATTTTATGATTAGATTTAAAAAAAATTTATTTCGATAATTTTGATATAAGTT

ATAAGTCGGTCAAAATTACACATAGTTTCGTAATAAACAATTAAATGAAAACGGATAGAGTATTTTAA

AAAACGCTTAAATTTGATGTTAATTATGCAACAACAAATTTACTCGTTCATTTGAATATTACGGTACA

AAAGCAAAATAAACGACTAAAATGGAATAACATTTTCTTATTGTAAAATCATCTACAAAAGTGTTGTT

ATCTCTATTGTTAACTAAAAATATTAGCTAACAATGCAATTTTGTCTTCCCATTAGTTGTGTTAAAGT

GTGGGTTAACTTTATAGATGTTTAAAATATTGTTAAAGATAACAATCTTTTTAATTGTTATTACTTGA

TAACATGACAAAAAAATCTATCCACACCCACAATTAACTGTTATTTCTCACGTATATCTTTTATATCT

CTATCATACTGCTATTTATTTTCTCTCATCACCTATCCATAGTACTATATTTTGAATAATTAATTTTT

AATTAAAATAGATAATATTGTTAAAATTAAAACTAATATGGGTGTTTAACTTAATATATCTATGTACC

ATTTAATATCTTTTTAAATGATGATGTGTCACTAGTTAACAATAAAAATTTAACAAAACTATTATTGA

TGGTCTATTAGGAACGAGAGAGAACATGTGAATAGTATTACCCATCACTAATACTATAAAGGAACGAC

AGATTAACATGTGAATAGGTAAGGAAGAAACAAGAGAAATAAATTAGGTGTAATGATAAAAAAAATAT

AGATAAAATCATTTATAAAATGTCATAAAGACATGCTGCCCGTTTGGTTATGTTTATAATGTAAAGTT

TGATTATGTTATCGTTTTTTCATATGTATTTCCATTTATTTTTTTGATTGTTTTTCTTAAATTAGCGT

TCTATTATTGTTTGTTCAAAAAAATCTTTAAAATTTAATTTTTTATATTTTTTTGATATTTATTAATA

TTACTACTTTATAAATTGTAAAAACAATCAATACATACCGAAAAAAATATAAAAATTCAAATCTTACC

TATTCTTTTGAACAAACACTTTAAAAAAAACATTGATTTAAGAAAAAAAATTACGAATACATATAAAA

AACGATAATATGACCAAAACATGATTTTAAAAACATGACCAAATATACACTATAGATGTTACACTTTT

CATTGTATACATTGAATCTTGTTAGTATCCGAATAATAATAAACTATCCATTTTAGAATTAGTATATT

GAAAGTAACCACACGTACAAAACACTACAAGTAAAAGTTCATTTAAGTTATGTTGGTAAAGTGGTTGT

GGCTAAATTTTAGGAACTGTTTAGCAACACAATTTGTTGCTAAATTGTTGCTAAAATTTAGCGACAAC

CACTTTACAAAAATAACCGAAAAAGTTTTATAATACTAAATAAACTTTTTATTATAGTGAAAGTTTTG

TGGTAACACATGTATAAGTTATCGAATCGAATCGACACTTTTAATTAGTTGTATCCGTTAGTTTAGAA

TCAACATATTGAAAGTAAGCACACATACAAAAGTTTTCCGATGATACGTGTATAAGTTCTCGAATCGA

ATGTACACTTTTAATTAGTTGTATCCGTTAGTTTATCCGTTAGTTTAGAATCAACATATTGAAATTAA

GCACACATACAAAAGTTTTCCGATGATATGTGTATAAGTTCTCGAATCAAATGTACACTTTTAATTGT

ATTCATTAGTTTCGGTACATATGGAAAAATATCGTACTATTAATATCAGTCAACTCATGAGCCTGACA

AATTTTGAACCTTTTTTTCCTAAACATACCGCTTCACTCTTTTACTAATTAACATGTATATAACCATA

CTTTCATAAAAAATATAAAAAAACATTTTTTTTCATTTTTAACCAACAAAAGTTCTTTCAAGTCTTAT

GATCTTATATTATATATTTTTTTCCTTTCACATATTTGTATTATCATTACACTAATTTTTGCATATTT

TTATTATATTACGCACCGTACATGCAGCACGTGGGCACCTTTACCGGTCTTCTATATATGTGTAGACC

CATTATGAATCAGGCAAAGTTCGGTACTTTCCGAAAATGCTCTTACCAAAAATAGAGAATTTACAAAA

TTAAACGCATAAAACGGGGATAAGTAAACAAATTTTTTAACCAAAATCATACACCTAAACTATCTCAT

TTAGTATCAAGTGAATTAATTTCTAAACTTCTCTCTACACTTCTCGGGTAATTTTAATTAATTGTTTT

TGGTTAGATTTGTAGATAAAAATTATATTATTTTGTTAAAGTCATAGACACGTGAGCGGCTTCCTTCT

CGTGACTATATAATTATTTATAGTGGAACGGTTTTCTACTTAATCATGAAACAAATTTCATGAAATTG

GAAAATATTAATTCGGAGGGAGTTAAAATATTATTTATCTTGAGTTTTGAGGACTGCTACTATTAATA

ATAGAGCTAATGAGGAATAAACATAACTTTATTCCAAACAATTAGGATATATTAGTGTGGTTTACCCT

ACTCTTGATCGACATGTATTTTATATATAGAACTTTTGATATCCGTTTGTTAGGTGTAAATGGCAAGG

GAATTTGGGGTCCGTACCCACTATAACATTTTTATTTAAGAAAATGTATCTTTTTCAATAAACTAATT

ACAAATTGGTACCCTCTAGAATCACTAACAAAACACCTTAAGATCATGTGTACATGTGTGTTTGTGTA

ACGTTTGTATTATGGGGAGAGTAAGTATGCATGCAGCGTTACTCGTATGTGTGTTGTGTCATATGTGT

ATGTTAGAGAGAGAAGAGGCTGAATTATGCAAGGCACTTTATATTTTATTTATCACACTTACATTTAC

TTTACTACTCATAATTAGTATCACTATCAAACATGATAAACTTTTAATATCATAGGGTTATGGATCTT

ATATTTATGGTGTTACAATCATATGTGTTGAGTTGTGGAGCCAAATGAGTTTTGTCCATGTTTTCTAA

TTATCTCACATCACTTAAAATTGTAATATGACCCACTAAGGGTTCTATTTATATGCCCCAATATCTTG
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TATTTTAATTACACCTACACAAAATACCTTTTACATATTATAAGTGAGAGAGTTCTAGTTGCGAGAGA

ACCATATCTTGTGTTGAGCAAGATTACGATTGTAATCCTCATTATAATAATATTAAGTGCCACGTGTA

GCAGCCCGCAGACGTAGCCAATTTGAGTGACCTCAGTTATCAAAGTGTGTGTGTGCTCGGTTTTAATA

CTTCTGTCTTTCTTTGTGCTCGACTGATTTCCTAACAAGTGGTATTAGAGCCTGAGGTTCGCAGAACT

AAGGTCGAAGATCGAGAGGAAGATCAATGGCAAAAGAAGACAGAGTCGCACACGGGATCGAGAAGTTC

GACGGGAAGGACTTCGCATTCTGGAGAATGCAAATAGAGGACTACCTTTATGGGAGGAAGATGCATCA

GCCACTTCTCCTTGATGAAAGGCCGACCACGACCACCGAGAAGGCGTGGAAACTCTTAGACCGACAAG

TGTTGGGAGTGATCCGCGTAACACTATCTAGGAGTGTAGCACANNNNNNNNNNNNNNNNNNNNNNNNN

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNATGAGAAACCATCCGCGAACAACAAG

GTACATCTCATGCGTAAGTTGTTCAACCTACGCATGGCTGAGGATACACCTGTCGCAATTCACGTGAA

CAAGTTCATCGACACCGTAAATCAGTTGGATGCGGTGGAGATAACTTTTGAAGACGAAGTGAGAGCCC

TTATACTGCTAGCATCTTTACCGAACAGTTGGGAATTCATGCGAGTTGCTGTTAACAAATCAATTGGA

AAGGAGAAACTGACTTACAACGGCATCCGAGATCAAATACTCCCTGAGGAACTCAGGAGATTAGACAT

GGGTGAATGCTCAAGTGATGGAGCATCCTTGAACATGGGTTCAAGAAACCGGGGTAAGGCTAGGGTAT

GGGAAGCAAGCAAAGAGATGATTTGGTTGCAAGGTTTCTTAAAGGAGCTCGGTCAGAAAACCGACAAG

AGAGTTCTGCACTGTGATAGTCAAAGTGCAGTTCAGCTAGTTAAGAATCATGTATTCCATTCACGCAC

CAAGCACATACAGATTCGTTACCATTTTATCCGGGTCGTTTTAGAAGATGGAATCTTCGCGCTAGAAA

AGATTGAGTGCGCTAAGAACCTCACCGATATGCTAATGAAGACTGTTACAATCGACAAACTGAGGCTG

TGTGCAACCTCAGTAGGACTCCGAGCTTGAGACTCAGGGGGTCGCCGCTACATGGAAAATTGAGCAAC

TCTGAAGAGTATCAATTATTATACAAGGATACCGATGGGAGGATTCTGCTCGGTGGAGCACAGTGAGT

TCGGTGGTCGGGGATAATAGGAGTTCTTTTGAATCACTCGACATTTTACTCCAAGTGGGAGATTGTTG

AGTTGTGGAGCCAAATGAGTTTTGGGCATGTTTTCTAATTATCCCACATCACTTGAAATTGTAATATG

ACCCACTAAGGGTTCTATTTATATGCCCCAATATCTTGTATTTTAATTACATCTACACAAAATGCATT

TTACATATTATAAGTGAGAGAGTTTTAGTTGCGAGAGAATCATAGCTTGTGTTGAACTAGATTACGAT

TGTAATCCTCATTATAATAATATTAAGTGTCACGTGTAGCGGTCCGGAGACGTAGCCAATTTGGGTGA

ACTCCGTTATCAAAGTGTGTGTGTGCTCGGTTTTAATACTTCTGTTTTTGTTTATGCTCAACTGATTT

TCTAACAATATGCTCTACTCAAAATGAGTAATGATGTTACTTTCGCTCCTTCCTATTTTTATTCAGCT

GGTCCATGTGAAATAGTTGAGTAGGTCAATTGGTGTTACACATATATCCAGAATTGTAGAAGTTTACA

TTTTGTACCATTAAAGTAGTAATTGCTCAAAACAAGCAACTTTGAAACTTATATCGACCGGCCACTCT

CACACACATTCACATTATGATAAAATTAGGTAGTTATAATAGTATATAAATGTGTGAGTATTGGTATA

TTATGTACTTTTTCTTAATTTGTGTGTGTGCGGATATTTGGATTTTGGACCTCTAGCTTGTGCGCACT

TCGGTTATGAGCTTAATTATGACCACAAAATACTGCAACGTCACCTTGCTTATATCCGACTTAATTTG

CAGAGTTAGTAAAATCTATCTATATCGAAGATTTGGTTTATAACCAGTTCATAATTTTAATTAACTGA

AATTCAATTCTATTTATTGTAGCATGCTAACCATAGTGAACGGTAGTAATTTTTAAATTTGTGACTTT

TTACAATAAAAATGAACAGTTTTTTTAACATTACCGTGAAATTCACACCTCACATAGTCACATTAATT

AGTCTTGAGAAAAACAACTTCACGTTCTCACTAAGTCTTTTAGAATATTAGATGTTAATTAAGTACTC

CGATATTTCTTACATATATAGGAAAAAAATCGTAAGGAAGGTGTTTTCTTTTGTGTATGAATTGATGT

ACTGGAGATGAGCAACGAGTACTGTGGAAATTGGATAATGTTTATGATTTTTTTACCATTTTGTTAAA

ATCGGGTTGGATTACCAGAATGGCGGTATTTGAAACAAAAATTGGCTCCTCGTTTCCATATATATATA

TGCATACTCGATTTGCTTCTCAGGCTTGTTTAGAAAATACTTTCAATATTAATTTTTATTTTCAACAA

AATCTATAAATGAATTGACTTATTTATTCAAATGTACATATAATATGTGAGTTTTATATTGAATGATT

TGAGTTGATTTATGTGAGTGATTTTGTTATATATAAACGATACCCAAATTTTATGAAAAAATATATAA

TTTCTAATCATACCTTCATACTTTCTATTTATATGGGAAATTTAGTTTAGAACCATTCCATAATTTTA

ATTAACTAAAGTTCAACTCTATTTGCTTAAAAACAACACTTTGTAATTATGAAAGTAAAATGTAACTT

TTTTTTCAAACAAACCAAAAATAATACTAAATTTTAAAAAATGGAAAAGCTCTTTCAAATGTATTCTA

GCATATATTTTACCTAAGTACAACAATAAAAAGTATAGTGTGACAAAAAATTTAGACAAGTCTCTATA

GAATATGATTACATACCTTTGATTTGAGTAGTCTAATCTAACCATCAACCTTACAGTAATAATAAAAT

AAAACAAAACATATAACATTAAAGTAAAATGGCTTCTCGGGCAACTTAAAGCATATAAATAAACATGT

TCATCTTATTGTCCTTAAGGCTCAAATTTGAGTTTTCAATTTGAGTTAAACATCCGGCAAACTTGTTG

CCAGAACTTTGGATGACCGACCACCGATTTGATAAAGAATTTGCAGATCGCTCTGAAAATTTGGTTTA

TTTCACTCATGGTAGTACGTCAGGATTCTGCTACAGACTTTTTTCATTTTTTGTTTAGTCTCAACAAA

TGTAACCCGCTAATCAAGCTACTATACACTAAATAAAAGAAAACTTTATTAAATTTCTATTCAAATAA

TATACAACGACGATTTTTTCAAATACAATAAATAATCCAAAATTCGTACGAGGGCTGGTTTTAAGTGA
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TCATCTACCTACCCTCCCCTAATACATTATACGTGCACAATATCAACATGTTGGGGTGATTCGGAGAG

ACTTACGAATATAATTACACAACACGACAGAATACGAAATGATACGAAACAAATAACCAAATAGCAGG

AAAAAAATACGTTTAATGTAAATGTATTAAAAGTGTTTAACAATTTATGTATTATACTATTAATTTTA

ACAATTAAGATATTAATCTACAAATTTTGTTACAATTGAGGACGTATTGTAAAACAAAATGATGAAAT

GACCCTCACGTTTTCTTGCCTATCACATGATTGGTGCAATTCTGTCGACATCCGTAAAAAATAAATTT

CCAAATGTAGTGAGATATATTGACTGCAATTTCGTCGATTTATGTTGTTCGTCCCCTAATTATACAAA

ATTTTATAGTTCGGTAGCTCAATTGTTAAAAGTGCTAGTACAATACCTAAATCGTTAAGTACTGGTAA

TACAGTACACTAAACGTATTTTTCTCCCAAATAGCATAACCGATATTTTAATAAAATCTCGTATATGC

CCGTATGAAACATAGATCAAGTATGTCATCACTATATTCTCTCGCATAGTCACGACTCACGCATGACA

TTATAGCAAAGAGACCTTGCATCAATTACCGACCCTGATCCGGTTATGTACAAGTATAAGTCAGTTTA

TAACCAAAAGCAACCCGTGCTATAACAACAGCGATATATAAATATCTGAATGAAACCAATACGTATAT

CAAACGAAATACGAAACAATATGAAATAAAATTGGCCAAAAAGAACTGCATTATGCATATAGCCATAT

TTACAAACAATAAAAATTGGTTCTGTAACTTTTTGAATTAGTAGCACTCGAGTAAAGACTACTTTTTG

GAAAATATTGGGAAATATTCTCCACCTTATTAAAATTTTCTTTTTTTACAACTGATTTATATTGTTTG

AACATTTCAAAAGTCCCGAACTGAATCACAAGAGTGAGTTTTTGTTTTATCTGTGTTTAATCTTACTG

GGGACTCTCTCTCTCTCTCTCTCTATATATATATATACATATTGAAAGAGATACAAGTCTAAAATGAT

AGTTTCGTTTAAGCTTTGGGGCAAAAGTCATAATTTTCGCAGAAACCTGACATATTACCACCGGTTCT

GACTATGCAACAGGTTGTAAAAATCAACCAGTTGTGACTTTACAACATGTTGTGCACACCAACAGTTG

CGACTTTACAATCGCTTGTGATGAATGATTTTGCAAAAAACTTGAGTCTCTGATACAACCGCTTTCGA

CTCTACAACCAATTGTTTGAACATTTCTTAGATCACAAATGTCATATTTTGTATTTATATAAAACAAT

ACTAGCTTGTAATATTCAATATCATTACCACGTTACATGCATATTTTGGAAACTTGTAAACAAATCGA

GAAATCGCAAAATTTTAAGTGGTTACATATGTTGAGAATAGCTTAGTTAACAGCTGAGCAAACATGAC

GAATCTCGCCTTGGTTCCCGGTCTTCACCCCAACACGACCCAACTTAGTAATAGCCGAAACTAAAGCC

TGGTTAAAAGCTGAATTATTAGAAGCAAATAAGTCAACAGTGGCCCTTGATTGTTTATTACCAAGCAG

AGCTTGATCAGAGGTGAACAAGCCTTTCCCTTGTTTAAGATTAAGAAAATAGGCATTGTCAAAATTCT

GAGGACTTGTTGGATCCATTGGAATGGCAACTAATGAGTTGACGTCCTTTGGGCACAATTGTCTTAGC

TGAAAGGCATAGGTGGAGTTTAGGGTCGGGTCGATCCGTTTTTTTGTTGAGAAGTTGTAAATTCGTTT

TGACAAGTGCTTGCAATGAGAGAAACCGATTGTGTGTGCACCTAAGGATCAAATTAAATAAACTTTAG

TCAACACATTCAATATTTGAATCACAAAGAAACAGTAAACTATACTCTCGCGGTTCTGTGTTCACTAG

GCTAAGACTAGTGATATGGAAGTAAACTATACTCACGCGGTTCTGTGTCAAGTTGAAACTTGTTTTGG

CTATTAAATTAAGCGTTGTCAATTGTCATATACATAATACAACCAAAATTTGGTCATTTTGTTTTCTA

AAACAACTTTATAATTAAAACAATTTGTGAACTCTTAAGATTCTTTTACAGAAAAAGTTATATTTTTG

TGCTTAAAAGAATTAATAGCAATTTATTAAAAAACTCGCCTCAAAACGCGCTTATACTCGAAAATCAC

AAAATCTAAAGAATAAAGTGTTGAGTTTTAGCCTAAAACTCAAAAGGCTCAAAAAACAGCGTTTTTCA

CGCGTCAATCCTTAAAAAATATGCATTAAAACTCAAAAAGTTTAAGATTTATTTAAGAAAAAAAATTA

TATGCTCACAAAAGTGTGTGTGTATATATATATATAGTCACATAAATTGGTATAAACGCAAGAACAAC

TCAATAGACCGTTGCTATATTAGACATATCATGATTAAACTATATTAATATTAATTATTTATAATGTT

TTGGACTAATTATTTTCATGTATTTCACAGCTATTGAATATATATGTGTGTGTATTTACGTTTTTCTC

TAGAAAAGATTACGTTTTTGGCATCGTAACTTACGATTCGATAAAACTATCCTGAAAACGCTTCAGCA

ATGCTTTAGGTTTTAAAAACATTGATTAATAGTAAACTTAAACATAAAAGGAAAAAAGGAAATTATTA

ATAACCTGATAAAGCAATGACATCAGTTTGGTTGAGACCGTGGGAGCTAAACATAGTGTTTAGTTTGT

ATAAGCTAAAATCAGGGTGTGGGAGGTTGCGATTCACGCTAGAACTGGTAGATATTCTCCCATCTCTT

CTTCCCAACTCTACTGAATAAGAAGGCCCTCCAACCTGCGAAGAAATATATATATATATATATATATA

TATACTATTCAGATTTCTACTTTATTATTTCATAGTAATTTAACATAGTAACTAATATTTTGTCTACT

TAGGGTAAAAAAAAAATAGTTTTTACTTGTTGGTAGTATAAGTTACAACCTCCATACTTATTTTCAGA

ATATTGCAAAGTTCCCTTGTTGTGGCCATAACTAACCGAAGACAGTTATACAGCTAAAAAACTAACAT

ATACAACATTGTCCCATCATTATGTGTACGGAAGTTATTTCGAAACAACATTTCAAATTCTGTAAAAG

TTTCTTAGATAGACACATTTTGGGGTTATAGTACTTCTTCATAAGATAAACAGTTACCAAGGCAATGA

CATCCCTAGTAGCCAATGCCAATATATCTGCACAAGAGACTTTATTTTGGCACTGAGCATCTCGATCA

ACAGCTTCCTTAGCTTTAATAACAGTATCAAATCCGTCACCAGCAAGTGATAAGTTGTCTGGGTGTTC

TTTTTCAGCGTTGTTTTCAGGCGAAGCCAATATCACAGACGCATCGCAACCCTGTTATTAAATTAGTC

AAACCCAGAAATTTGACAATTAAAATATTTCCTTTAAGGGCACTGCCGAAACTTAAAATGCACTAAAG

GGCATTATTAGGATATGATTATAATTAAACCACTGATTCTTAGAAGAAAAACTCTAGTTGCACAGAAA
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ATTTTAGCTCGGAATACTCCGAAAGGACCATTTGTATATGAACTTACACAAATTGTCCTTCCGAGGTA

TTCGGGGGCTAAAACTGTGTACAAATAATGGGTGACATTCTAAGTTAATGAAGTATCATGAGTAGGCT

AAAAGGGATTATTGCATGACATGTTCAGAAAAAACCCGAAGTGTTATCAGGAGGAACTAGGTACGGGC

TGAAAGATGCTCAAACACCCCTATATTGAGAAAACACTTAAAAATTTACATATACTTTGATCAAAATT

TATAGATTGTACGCTTTCAGCACCCCATAATTAAAAATTAGTTTACATATCTAACTCAGCCCTACCCA

CATCTACTTTCTAGTTCCGCCACTAAGGGTTATCATGTAATTTACCAAAAATTAAAAACTATAACCAT

TCACCACCTTTTATCATGACAAATAAAGATACACATGTAATTCAGCTTCTCCCATAAACAAAGTCTAG

TTCCATAGTTCATATTGTTTCCCAGTGAAGTTTTAGGGAAATTAACAAAATGGTATCCCATAATCGTT

TTATATAAAAGTCTATTGGCCTCGCCGTTTTAATTGAAACAGAAACTTAAATCTCCCAAATTTTGGAA

AAAGTGGAGAATTTAATAACAAAGATCTGTAAATGTGATAGCGACATGGGTCTGAATCTTAGCGGATC

GTGGCAGCAAGGCCACTCTGCCGCTTACAATACCCGTCGCGTATTTAAGTCGTCTGCAAAGGATTCTA

CCTGCCGCTCGATGAACATTTGTATTTTCTATAATTTCACAATCACTATCATCTATAACAATTATAGT

AATAAAACAACGATTGTTTGCATTGGAAAAAAAAAATATCACCACAAAATATTACCAATTGTTATTAA

TAATCATTAGATAATGTCCCATTCATAATAGGGTCACTCTTTTACTTTCCAAATTACAAGGACATTGC

TTTTGGAACTTAAAGTATGAAGGCCATTTAAAATTTTATTTGAAACCATATATACATGGTACCTTTGC

AGTATTTAGCATTTACCTGAATAATTTAGATAAAACTAGCATGATATATTTTAAAGCTATTCCTTTTT

TTTCCGTAAGTGTTGAAGAATTTAAAGAATTATGCCAACTTAGTTTGAATTAATCCTAACCATCCTTA

CGTTGAAACAAAATTACTAACCTGAACGAAACAATCGTGGAAGAAAAGGCGGAGAGTAGCCGGAGCGG

TGACAAATGTTTGCTGGAACTTCTTTGTGACCGCGGCACGAACTAGCGACTCAACATTGGGACAAATA

TTCTTGTAGAACTCTGTACTTAATTGACCATTGCATTTATTTAAAACCAGTGAGACTAATAATATTGA

CACTATCACCAAGACGGCTCTTTTGTTTTCCATCTTCAATACTTGCTAAATTTTCTTTCTATTTGGTT

TCTCAACTTCAGTTGTTGTTTGGATGCTGAATTGAACTTCTATTTATACATACGTATATGCAATTTTA

CAAAATTACAGTATATCATAATTATGCCAAATGGCAATGGAAACAATGACTATGGTCACGCACAAAGC

TGGCATAAACTTCATTAAAATATTCTAAGAAGATGAGGTTAATGATGTTGACGCCCACTGGGCATTCC

AGAGTTACCATAATCAATTAGTTGAGCTTAAGTTTTCTCAAGTTTTGCTTAAATTTGTAAATTTTCCC

AGTTTAAAAAATCGAGAATATAATAATTACTATCCAGTCTCAAACAAGTTTCTATTTTTCTTAAAAGC

TGCAGGAAACAATCCACCAACAATTGTGTAAAATTTGTAACTTTTTCTCTTGGTTCACTACTTCTAGT

TTCTTAGTATCGTTTGTTTTTAACAATTTTTCCCTTCTTGATCTAGCATCGTTCTTGAAATACTAGAT

GTTCAATATCATTACGAAAATAATCTTTCTGATATCGAACCTACACTAGAAGTATACCAGATATGAAC

AAGAAAACCCAACTTCATATCATATGGGAGCACGTCCAACTGCAAAGAAAACGAACTGAGTGGTAGGC

ATATTCATGTACAATTTTGAATGAGAACCTTATTCGTGTTTGTTTAAGAGAAACGAGCATGAAGTAAA

TGTTTAACAAGTCGGACACGACTTTGTTTATGCAATAACAATATGAAATGTTCCTACCTCTCTTTATA

CAGTTTAGTAATTAAGTACTATATAGAATACATTTTCTTCAATTTAATATGTTTTATAATTAAAATTT

CAATTTAATACCTTCTACTACAAAAATCATTCAATTTAGCATCATTGCCGTCAATTGTTTAAGAAAAT

GAGTGTTTCTTCGTAAATGTATTGTACAATATATTAAAATTGTTTGAATCTCAATAGCGTGACCGTTT

TGACTTAAATGTCATGTCCCTTTTTGTCAATTAATTTGATACATTCTACTACCAAAATTACTTAATTT

AGTATCTTCTCCGACAATTGTTTAATCAAAAAATAATAATATTGATAGTTGAATGTACTAAATTGAAA

AAACTTGTATTGGACAAGGTATTAAACTGTTTATATATATATATATATATATATATATATATATATAT

ATATNNNNNNNNNNNNNNNNNNTCATATTATTAGTATAAGCAAACTCAAAAAAAGTTGAGTCTGCCAA

ATTTTGCTCAATTTTTCCAAAAATACTCTCATTCTATTTTAATAATTACCAATGTAGCTAATCTAATT

AATTAACAATTTGTTCTCGCTATATTTTCCTAATTACGGATGTAGCCTAGATTAATTAACAATTCGTT

TTAACCTGCATAACTAAAATAAATGATACCAAATCTGAATATTATGTTCAAAATAAAATATATTACGA

GATTTATGTCATTACGCGTCTCACACGCAACGCATATGTAAGTTTTACTAGTATATATATGGGGAAAC

ACCTAAATATATACCAAATCTCAAATATTCATATATTATTTTTTCGAGTTTGTATACACAATAAGTAA

TGTGGGGTTTGTATTCGTTTTTTTACAGAAAATCCATATAAAAAAATAAGGATTCATGATAAATTTGA

TCAGTGGGAGACTCTACAACCGTATTTATATAAATATGTTCTCCGGATGTTCTATGGGAGGTTTTGTG

AGATGAATAACATATTACTAGATGATAAGTGAGTTAATTTAACTGCTCAATCATAATCATTGTTTTGA

AAATACTGAGATCTGAGTGTTGTTGTAGATTTAAGTGATGTTGGATTTGAATATGGATTTATATATAT

GTATGTGTGTATAATTAGCTCAATCTAAATATATGGAGGGCAAAGTATAGAGATAAAAAAAAATGATG

TTATTCAAATATATTGTTCAGTAAATAATCATAGGGCTCAATCTCTCTATATATGTATATAGTAGAGG

TTGAGTAGGGTGCAACAAGAAAATCACTAGTCTTGGAACCAAGAAATATCATAGAGTGTGAGTTTCGG

TATATGTTAATGTGTTCTTGATTGACTCTATGCAACAATATGTGGTTCAATATTGTCTAACCTTGCAT

GATTTATCGATATTTCGATATTTTTAAAGTGAGGAGGAATTCTGGAACCTCCTTAATCTTTTATAGTC
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TCATGAAACAAAAAACTTTAGTTCACCTCTTGGGGATGAACAATCTAAAAACTGATCAACTTACACGT

TTCTCAGAATGAACGGTAGATTGGACAGCTGATGACGACATCTTTTGCTTAGTGATTTCGAGGAAAAC

AACATGTTTTCAGAGATAAACGGTGTACGATACGGATGTTTATAGTTGCAAGCATATTTGCAGCAGTT

TAAAATGATCTTGTAACATTTTATGAAGTCATTAAACACAATTGGCACTTGATTAGATTTTGGGAAAG

TTTTTGCACTTACTTATCACTTTGTATAATTTGTGAATCCACCTAAGATTGAGTGAGTTATTTTCACG

TTACTTCACGTCCTTATCAACGTTAACATGCAATACCATTGCATTTCATGCAATAAAAGAGATCGCTT

ATTAAAATTATTCTATCAAATGATAGGAAGAAAATTCATAATTAACGTATTTCCCAATTATTTTAGAG

TTTCATATTTTGAACGTTTAGCAGCTGAATCAAAATATTAAATTAAGCACTCAAACACATGTTCATAT

GAGACTTCTTGCTATGGGTCTATGAGCGGTTACGGGTCTCAGACGGACTACCGCAACAATATGCAATA

TATCATAACCCACATGGAAATAGAAAAATTTGGTGCGCAAAACTAAAAAGTGTGTACCATCATTTGCT

ATCGTGACTCCATTTTGAATCTCAACATAAAAGACCATTTAATCTCCCAAAGTCGTGTAATACACATC

AAGATGATTAAGGCTAAAAGTTTGGAAACTGCTACATTTCTCGATTTCTCGTGGACTAAACATATGAC

CATTTTGTCAGCGCATCAAGTATAACCATAAATATTTAGTAATTCATAGTATGGTTGGATAATTTCAT

AAAATATCTCTTTTGTCTTCCAAACAGAGCTTGTAGTATAAGGATTTTAAAATAATTACGGAATAATC

TTCTCAAACTCGATCCGAACGCTATAAGATTACAATTCAAAAAACTCTACTCGTATTTTTATAACTCA

ATTTTTTCAAGAAAAATGTTGTTAATGTGTTGTGACTGCTCAATGTACCCTACAAGGAAATGTCACGA

TAAAAACAATCATTTTTTTAGAAACTCTTGATAAATTAAGTGTCGTTATTGTTATTCAAATTTAACGA

CATTCATTTTATCAACAATTTTTAAAAAGTTATTTCTTGCAGTGATATATATATGTGGAAAGAAAAGT

ATGGAAATTAGAGAGATATCTCTTATTCATATGCATTGATCTCGTAAGCAATTATAAAGCTCTACATC

TTTATATAATAGTGGTCGATCAGTAGGCTAGCAAGGACCAACAAATATGTCTACCATTAGTAAGTAAT

ACACTAGATATACATAATGATTTACAGCAATACATATAAAATCACTTAAATATAAAAATGTCAAACAC

GGTATCAAGAATTCAAATTGACAAAGGCTACCATATGTCGATATCGAAGCCAGCTATTGATATTGTTG

AGCTCTATCCAACTATTTTCAATAAACATTATAATAAACATGAAATTGTCGGTACGCTATATTGTGGA

CGTGCTTATGTTGAACTCTAGGCAGGCATGTTCGAAGCCATGCAATCGTTAATTAGTCTGGTTAGCCT

TTGCTTTTTTCAAGCGTTGCCAAAATATGGTTTCTCCGTAAACGTAGATCAATAACAAACTATAGAAA

TTTAGGGGGAAACTAATAGTATAACAAAAACAAAGTAAACACAGCGTAAAGGATGCAACCACAAATGA

AGAAGATTACATTCACACCTTAGCAGTTATTTATTTTTAAAGAAATCATAGTCGAATTATAAGCTCAA

ACATTGTGTTTTCATTGTCCCTAGTGATTCTATGGCTCTAACCCTTTTTCCAATTAATCATCAGTTAC

ATATGAGTTCATACGTTGTCGAATAGGCCAAGTTAGGCTTGCAGGAGTAGGGGTAGCTTTTGCGATCC

GGAATGTAGCAGCATTAAGCTTTTACGTTGTTGTCCCACAGAGAGTCTCTTAAAGCTCCTTGGTTGAT

ACTTTAGAAAAATGTCTGTACACGACTTACCAACCGAATCAAATAGTATATTCATCTACACAAACAAA

AACATTAGTAAGCATATAAGGTAATCAAATGTTTTCCCTTAACCAACATTAGCTTGTCTACTTCAATC

GATGCACTTCTAAATGTTCGTGTTTGAGCTATGGCAACGTTTAATCAAAAAACCGCTAACCTTATTTG

GAAGTAGCTATGTTTTCTCTTGCATAATCAGTATGTTGTGTTAACAAAATAAGAGGCACATGCTGTGT

TCATCACGCATGAAAAACTAATTACGGACGCCGTGTATATGTTGTCAGCTTATTTGGTGAGTACGTGG

GTAGTATAGCTATAGCATGTGATAGTTTTCGACCTTCTCATGTGCAGTGCATCTTTGATTGGCAGATG

AATATGTGTACTATAAACCCTCGTATAAGCTGGTGGACTGTTCTAACTTCTAACCTTGGACGGAGATG

GCCACACCTAATCCTGAATTTCTTACTACCAAAAAGTAAAGAAAATTGCTTGATTTTCTTACTATGAT

CATACTTCAAGCAACATCGGAACCCAGTTTCTATTTTGTCATTTCATTTGTGACTTTAAAGGTATCGA

AGAACACTGAAATATTACCTTCTTTTGCTGGGAAAAGGCCAGTCTAAAAAGGCCGAAGATGGAACCCG

GATATTCCCCGTTGTAGGCCTTGATTGGCTGCGGCATTTAAGGTTAGATTTGCCTAAACTCGTCTTTT

TTCTCTAACTCAAATAATGCGGCTCAATTTAATATGGTTGGCAACATTTTTCAATAAATAAGCTGGCT

TATTCAAGTGAGAAAAAAAGCCTATTTCACTAGAATTCTAGCTGGGGCTATCTACTACATGAAATAAA

AGAAGTAAACTTAAAATCTGCAACGTAACAGACAAATAAGGACAAGCAAACAAAATGTTTAAATCACA

AGCGTCATCTCAACTAAGATCATAACCACCAGCAAGATCCAACTATCCAATTGAGCATAAATCTCCAT

TCAATTCCTAATAGACTAACAAACAATTTCAGAAACCCCAATTCAAAATAGGTACAAGGCTACTACAG

AACATGGCAGTTTAAAATACCTAAGTGATAACAATCAAATACTGAAACACAACACAACTAACAGAGTG

ACAGACTAAAAGACGATTGAATCGATAAATTATTTAATAATCATCCAGAAGCTAGTGCCGATGTGTTC

ATGGAATCTAACTCCTAATTACTTTAAATTAACGAAGCTCATCAATTTTTTTACAAAAACCTAACATA

ACAAAAACAACTACAATTAGACAAATAAAAAGATGTCCAATTTCGCCAATTTCATACGAAGGCCCATG

AGATCAACAAAAACGTAACCGAAACCTCCCAAATTGAAACCCCGACTTAAAATAAAACACAATCTTAA

AATAAGTATATAAAAAAATAATTATGGCATGACTTACCTACTTGAGAGAAAATAAGTAAACTGAAAAG

CTGGAAGAAAACAATAATAAGTAAAGTATAAACATGCGTAGATAATCGAATGAGTCCAAAATATTAGT
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TGATTGCTAGGTTGGGGTTTTTCTATCTTTACGTTTCTCTCTTATATATATGTACATAAATGTGGATT

TACCATTTTGGATGAGAACCAAATTAATAGGGTTACGAATGAGAAAAGCAGGCCCCGTGGCAAAGCTG

GTGAGTAAGAACTAAAAAGTAATTAACTGTGATGAAACAGAGAGGTGAACTAAATTAGTGAAGGAACG

ATGAGCAAATGTTCTCTTTTTTTTTTTATAAAAATAAATACAAAATAAAGTTAGATTAAGAGCTTGAA

AAAGTATGAATTTTCAAAGTTAGTTAATAAACCGCAGGACCTAAAAATAAATACTATTAATGAATAAA

AATAATTACGTTGTATAAATTTTGTAATCTTTACTCATTGCAATTTTCCCAATACAAAAGGTTTCAAT

GACTCATTTTGCATATAACCTCTTCCTTCCTATATAATTGTATTAATTTACCCCCAATTCTATTATTA

CATTATTTCATTTATTTTGGTCATATTATCGCTTTTTTATATGTATTTATAAAAAAAATTATTTTTGT

TATTAAATTAATTTTTTATTTTATTTTTAGAGTGTTTGTTACAAAAAAATTGGTAAAATTTGATTATT

TTATATTTATTTGGGTATTTATTAATATTATTACCTTATAAATTGCAAAAACAAACAATAAATACNNN

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNAACAAATTTTACCGATTTTTT

TAACAAACAATTTACAAATAAATTAAAATGTTGATTTAAGAACAAAAATCCTGAATACATATGAAAAA

AGCTAGAATATAAATAAAACATGATCTTACAAACATAATCAAATGTGCATCCATAAGTATAAACGCTT

TTATTTTGGAAGGTATCACTCGTGTCAACACTAATTGTTGCAAGTTGCAATACTTTATTACTTTTTAG

CTAGTACCAGTATTAATACATGGAAAAAAATATATAATTTTAATCGGAGTTAGTTAAAGAAAAATATT

AACCGGCTGTCAAAATACCTTATTTATAAATTATTTTTAAAAATACTACTAAAATTTTCAATTTTAAA

AAAAAAATTGTGGTCAACGTGACAACGCCGGCCATACATCCACTGATATTTTGGTTTAGTTATACAAT

GAACATAATTAACATATGCAAGATATATTTTCAAATCATATCTAATCCACGTCAAAATTGTATGGCTT

TGCTCTTGCTGTCTCATTTGGTTCACATTTCGCCTGTTGATTTTAAAACTGTTACAAACATATACTAA

GACCTAGTGATGAGTTAGGGTCGGAACCTGATCCGTAAACACTCAATACCGATCCGATTATTTTTGGA

GGTGAATCAGGCGAAAGTCAGGATCTGATTTTTTCGTGACCCGAATTTTCGGGATCCCGTAGGATTGG

GATAGTTTTATCCCGAATCTCCCGACATATTTTTTTTTATTTTACGACAAAGTTATTTTTTATTAACA

ATTTTCATTTAATAAGTCTAAACATGTTATTAACACGAAACATAATACTAGTTTAAAAATAACACTCC

TAATAAATGCAAAAAAATAAAAAATTAACATGTAGCGGAAAAAATAGTGTCAAACTATGAAGTAAATA

AAAAAATTGATAGTTTTTTTATCAGATTCTTTTAGTATTTAGTTTTATTCACACAAGCAATAATTATC

ATACTAAATGAGATACGTTATCATTATAATTTTTATAATCGAAAAATAATTATCACTTATCTTTTTTA

AGTAACAATAAATCTTTTTAATTTAAATATATTTTTTATTTTAATAGTTTCATATATTCAAAATTGGA

TAAATTAACAAAACATACTNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN

NCTAAATTACCAAAAACATACCCTTACAACTTTAACTATCAAAAACATATCAAACAAATTTAAATTTA

ATATTGTATATTATTTTCTTTATCTCTCTCATCTGCTCTCTCTCCTTCCTTCTTATTTCTCACCAATT

CTTCTATGTATCTCTTCATTCTTTTCTCTCATCAATTTTTTTCTTTATCTCTATTTGATCTTACTCTC

TCTCTCATACATTCTTCTATGTATCTTTATTTAATATCTCACTTTATCTCTCTCCATTCCTCCACCAC

GAAACCCGCCACTAACTACCGAACACCATCTAGATTATATAGATATCCATATACATATAAATACATAT

ATATACATACGTAATACACAAATATTACATTATTTGATACCCCATAATATATGAAAAATATATGGAAT

TGGTGAGATTGTTTTCTATTTATTGAGTTTTGAGACTATTGTAAACATTGTGGGTTTTAACTTGAAAA

TAAGAATTCATATGTACAATATTTGAGAGAAATTCATATCTAGTGTATGAAGTTTTGAAATTAGGGTA

TGAAGTTTTGAAATTAGGGTATGAAGTTTTGAAATTAGGGTATGAAGTTTTGAAATTAGGGTATGAAG

TTTTGAAATTAGGGTATGAAGTTTTAAAATTATTGTATGAAGTTTTAAAATTAGGGTATGAAATTTTG

AAATTAGGATATAAAGTTTTAAAATTAGAGTATGAAGTTTTTGAAATTAGGGTATGAAGTTTTGAAAT

TAGGGTATGAAGTTTTAAAATTANNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN

NNNNNTTAAAATTAGGGTATGACGTTTTATAATTAGCATATGCATATTTTGTGAGTTTTTAATCATTT

TTAGAGACAGATGGGTGATTACCACGTGTTAGAAAGAGGTACGATTATCGTGTGTTAGAGAAAGAGGT

GCGATTAGAGAGAGAGAGAGAGTTGCGGTTAGAGAGATATGTTAGATCATGGTTTGATTAGAATTAGA

AAAATAATAAGTATATATAGGTATGTTTTTGGTAATTTGATTTTTGAGGGTATGTTTTTGGTAATATA

ATAGGGGTATGATATGTTTTTGTTAATTGTCCCTTTAAAATTACAAGTTTATATTTTACTTATCTAAT

TATAACTAATATATGAAACAAAAAGATTTGTAGGTCATACGGTAAAGTGCTTACATTACATGTTAAAT

GTTATGGTTCGATTAACTTACATTTTAGTGTTGAAATAAAAAAAATCATGTTATATAATATAAAATAT

AAAATTAATTAGTAATTCGGGTCAGGTCGGGACACCCGATCCCGAAGTTTGTCGGGTCGGGACAAAAC

CCTATCTTTTTGGGTCGGGACTATGCGGTAGAGATTTTTCCTCGGCCATACTCAGACGTGTGTGAGAG

ATAAATGAACATTTGTGTAATGTGTTGCTTGTTTTTGTCCCCGAGATTTTTTTCATAAAAAAGATAAA

TTATTTCCATTTTCCAAATATTTAGCAAGTTTGTTTGATAGACTTTATTTATGATTGTATGTGCTAAT

TATTTGTCACCACTTTATTCATTACTTCTATGCACTTTGATATTCTTAATCTGTCATCAATATTAATG

ATCTTTTACTTTTGCAGGAAACAAGTTATGATATTAATTGTAAAAAATTCACTAATTCATACTTTACG
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TAACTAAGTAATATGTACATCTTACATAGCATAATTATAGACAAACTCATGCATTGCACGGGTCTCCT

GGCTAGTAATAACAAAGTAAAAGAAAGTTAAGGTCCATAAAAAGATCAGCACCAAAAAAAGGAAACAA

GATACATGGGAACTTTTTTCGGTAAGAACCTCAGAGACAGAAGTTCACATATACGACCGGTTTTTATA

GTCACAAGTAAAGTGTTTGAAATTTGGTTTTCTACCGATGTTGTGGAAAGAAAATAAAACAATAATAA

AAGAAACATTTAATTGAATTATTTGCCACACAATTTACCTACAAACATATGCATTTAGGAGACCGAAG

CATTATGATATGCAAGATTGTTATATCATTGGATCAAGATCTGTCACAAGATAATGAAAAGTAGAAGG

AGAACATCCAGAAAAGGCAAAAATGGAATCACTTTATTATTCGAAACAAATTTCTCACTTTGCTATAC

ACACATTTGATCCTCTTACAGAAAAAATTCACATCCGCAAACCTCTAGTATCTCTTAAAATAAATGAT

TGAATGGAAAAACATGATGAAAACAAAAACCAAGCTCACAACAAACCCTGACATAAAGAATAAGTAAT

TAAACCGGGAGGAAATTGACCAAATACAACATCTGTCAAACCATATCACCACATTGGGAAAAAGATGG

AATAAATCAATCAGGATGTAAAACAAACCAGAAAAATATCGGCTTCATGGGAGCAGAAGCAGTTAAAA

AAAGGCACTGATGCTGTCCCTACAACAATTGAGATGTGGGTCCTTGAACTGCAGAAGTTTGAAAAGAA

AAGGTTAATGTCGAAAAGACAAAACGGAAAATATGGATGTAACTAATGTTTTTTACTATGTAACCTGA

TGTGCAAGAAATGGAGACAAAAACCGGAGGCATCGAGAAGACTCAGAACAATTGAAGGGCCATCTTCA

ACTTATTCTGTTTCCATTTCGGAAGCTTATAGAAGGCTATTTTCGGCATCCCAAACTTCTCTCTAAAC

TCTTGTGAAGAAAGATAAGTCTGCTTACAATAAAACATGAATTTAATATACCAATTTCTTGGTTAAAC

ATTATATGACACAATAATATATATCAGGTAAAATACCTCTCGTTTGGTTAAATCAATGTCTGTAACAG

GATCAGTTGAGGATGTTTTTAGCCGCTCATATGGATGTATCGCGAGTCCTTCATCATCTTCAGCTTCA

CCTTCTTTAACATCTTCTGTGATAGTTAATGCTTCAATTCTGCTGCTTATGGCGTGCTCTTTAGAATT

TACGTCTGGTTTTGGTTTAGGTTCCTGAGGGTTCACTTTACCCACGAAAGCAATATTTTAATTTCAAA

GCAAAGTATTGACTAATGGCCTTTTGCAATGTTTCGGTTTATTTTATGAATAATTATCAAATAAACAC

ATGTTTCAAAGATTATACTTTTCAACTTTTAATGTATAGGTCATAAAAGACTTCCTACGAGAAAGATT

GTCAAAGAAAGGGTTCATTACAATTTTATACTATCACCACTTTTTGATTTTATACTCCCAATTAATAA

TTTTGTTATATTACGTATACCAGACTTTCATTGTTTAGTTATCATTAAGTTCACACCCATCGCGTTTT

TGATCCAGTTGTGTGTACAAAATAAAAAACCTGATAGTTGGGTGGGGTGAACATTACTGTAACTAGTC

CTAACAGAGAACATACATGTGACATCACATGACATTCGATTTGACTGGAAAAATGGCGGGAGTGTACC

CATGAGAAAAACATTCCTACTCATTAATTACAAACACTTCTAATTGGGCATACTAAATCCGGAAATCG

TGATAGTAGGATGTAAAACATTGTACTAAACACAAAAGATGACAAAAACTGCTCGACTGATAGTTCTG

TCATCTTAAAAAAAATCACCATTTACCTTTAACGGCTCGCGGAATCATGGTTTCCCGTGGCCTTTGTT

CAAAAGTTGAAGTTATAGAGGAAAACGCTGAAGATCTGGAAGCCAATTTTGACGAATCGGGGGTAACT

GATCTTGGATAAACTTTTTTAGCTACAGGTGGAGGGGTTGAGAGATTTCTCGCATTTAAGTTCTCAAA

ATTAGCCGCAAGCGCATTAAAAGCGGGAGATCTTCCCCTTACACGGACTCTGTCTGGACTGGACGACA

TACTTCGTGATCGATTTTGCGGTTTATCTTGGACAGTTGACCTCCCGCCATAGGATATAGGTGCTCTT

CGCTTGGGTTTCTAAAATTTTGCAGCATTTTATCAGAAGGTTTTTGGAAATACACAATATACTAGCAG

AGAAAGGCAAGGACCCTTATTTAAAGTCAGACCGTCAGCAACTATGAAATACACGTGTGATAATTTAA

TAGCGAGGCCACAAACTAAATATTCATACAAGATGACGGTCAACATAATTCATTTAACAAAAACTAAG

TTTGGTAGTAAGAGCAATTGCAGAAAAGGATCCATACAGACACCTTTTGTTATCTGTTTTCTTAAGAA

CTAAGGTGAGCGTCCACTAATAACCTCAAATCATCTTCTACTGTCAGTTTGAAGAGGAAAACAAGATA

ACTGTACTACCATCAGCCCCACCTTTTGTTATCTGTTTTCTTAAGAACTAAGGTGAGCGTCCACTAAT

AACCTCAAATCATATCTTCTACTGTCAGTTTGAAGAGGAAAACAAGATAACCGTACTACCATCAGCCC

CCTTACTCAAAAGGATACTCTCTCTCTCCTCTAATTATTAGAGCTAACTTAGGCTCCTTATAGATAAA

ATCCCGATAGTTTCGGTTACGTGTAAAAATAAAATATTACTAAATATACTAAAATAAAAGGAAATAAC

AATAAAGTTTATATATATGTACTATGATAGAGAGGCTTAGTTATCGTGTAACTGTAAAGTTCATAAAG

TTCAATGGACTGTTAAAAATAGAGAGGGTGATAAATAGTCTAGTGTGGATGTGTAATGAGTCAGTACA

AGGGGCAAAAGAGAAAAAAGGAGAGGGATGAGGAAGTTAACAAAGAAGAGAAATGTGTGCGTCAAGTT

TTGGAGAATGAACGTCAAGTTATGGAGAATGAAGAATGCAGGGGTCTAAAGTTTTAATTATATAAGTA

CGAGGGTCCATTTTGTATTCCCATAAAAACACTCATAGGAGTCTAGTATAAGTATTAAGCCTGTTGAG

CTCATTAGGGATAATGAAGAAGAATATGTTTACTTTTATCCTTTAATTCCTGCACTTATTTTCTTGTA

ATCGTTACTCTTTATCAATATAAACCCAGAAAATCTTAACAAAAATGTTGTCTCATTGCTGGTTATTG

TCAATTTGATGTGAGTAAACTTGTACACAAGATCTTTATGGAAAGTTCATCTGCAAGAAGCAACATTC

CCCCAACCTCCTTATGGAATGCATTTCCACAATTTAAAGTGGATAAGCCGGAGTTATGAAGAAAAAAA

AGGTGCAATCATAAGGAATAAAACAAAACCAGTGCATAAGGTCACGGAAGAGAAAGATTAGGGAGTCC

TAAAGAAAAACTGAAGGGAAATACAAAAATCGACATACTTACATCGGAGTTTGGAGTTCCCCCATTTT
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TCACTATTGCAAGCTTCCTTTGGAAAGAATTTCCATGCATCTGGACCAACATACACAAAACTTAGTAA

AGGAGCTAAAGACATCAGAAAATCATCATTCTTGTTTATTTTTTGCTCCAAAAGTTTGTCATTGTTAC

TCAGAACATAAGATTGGAGGTTTAGATTTCGTAACAACTTGCTTGTTTCATGCCATGATAAGCAATTC

TCATGTAAATCAACGAGCATAAAAAGAGTAAGTTCATTTTCACTGACTTATGCTATCAGATTTGACTA

TGAAACAACACTGAATTTTGGAGATGCCACATAATGGAAAAATGAGATACATAAAAATGTTCATGAAA

ACAGAAAGAAGAGACAAAACATACAGTCAATTAACAGAACAAGCCTTTGTTAATAGAGCATTTTATAG

TTGCCAAGGGCCCAAGAGCCACGTAATATGCCTTTAAAATAAGTCCTCTTGGAGTCTTACTGAGTAAA

AAAAGAGTCTCTGGAGTCTTTGTATGGGTGGAGGCGGTAAGTGAGATGCAAAAACGATTCTATCTACT

TTAGAAATTCATATGTTTTATTTATAGAGTAAACCACAAGAATATTTATACTTAGAACTTACAAAGGT

CTATTACCCCCAAGCCTTTCCATTTAACTATTATCTTCAGTCTCTTAAACAAAGAAATACAATAGCCA

CAATTTCTTTAGTTATAAAAGACTCATTCCAAGAAAACATTATATCCTACTAAGAAGCAATAAAAGTC

TGCCCAGAGCACATTGTGTTAGTAAGAAAATATAAAATGTGCCATGTACCACCACACCACACCACACC

TATCTTTTTACCAATAATTATAATGATTTACATCATATTTTAGACCACTTACAGATGATTTTGCAGAG

TCCCACGTGAAGAAACGTGTGAAAAAAGGAGGTTCGCTACCTTCCATGACAACATAAATTGGAGCTTC

ACGAGATAAGTTCTCCAGAAGGAAATCTCGTTCAAGGAATTTCTGTCGGGAATAAGTATTAAGCATGT

ATTTTAGGACAAATTTTAGGAATTACTTGAGAATTAATTTTTTCAGACTTTCTGACAAAAAACTAAAG

ACAAAACCAACATAAACGCAACTGTCAAGATTTTAATGTTCAGTTCGGAACTTCGGATGTGTTTTTTG

GTAGGCTGAGAAACAGATACATACTGCCATACTGGAAACATGAGTGGAGTGGAGGAAAAAAAATTTCA

AAATTCAAATTTGTTGTCTTGCCCTCAAACACAATCATATGAAGCAGAACGTGTGAATTATTTATTTT

CTTAAGTTACACGAAAATGGGTTGTTTAGCTTTCTATTAGTAAGACAGCCAACACCGTAATATCGCAA

TGAAAGCACATAATATTAAATTCGTTTAATAAGCTACAATAATTTAGACTAATTGCAAATTAAGCAAA

ATATATTTTTTTAGTAAATTCTTATCGAATCCCACCATCAATTTAGTATTGTTAACATATGATAAGAT

TGCAAATTAAACAGAACATATTTTTTCAGTAAATATTTTGCATCACACCATGGAAGTTTAATTATTAA

CTGAAAATAGTCTATAAAAACTGATTGCTTGTACGGAAACTGTTGAGGTTATTATCCCACATCACTTG

TGGATAGATCGTGGCATGTGTTTAAAATGTGTTGCTCACCTTACTTGCTATGAGGCCTTTTAGTGGGT

AAGGTATGCGTTTCAATATGGTATCAGAGCCGGGTTAGCCCCATGTGATGTTGGGTCACCTCTCCCGT

CCCAATGGACGTTATATTACACTTGTTGGGCCCGTTCGGATTTAGTCCAGCCCACAAGTGAGGAGGAG

TGACCTTTTACTGGGTAAGGGTATGAGTTTCAATAGAAACCCTAGTGCCCTGCCAGGAACACATGGAT

AGTTTCCTATTCTTTATATTACACAATTAAAATTTTGTAACTTCAGCCTAACTTTGTTCCATAGCACC

ATCGAACACATGCAAGATTTCCCATTCTTTATATTTCAAAGCCAATGGCTATTAAACTTTTCACAGGA

TTTAAAAAATAAGAAAATACTGCAATTGTGTAAGCAATTAGCCACAAGTGGTCAACCATACCTCTCCA

ATAGTTAAAGCTTGCATTTTAATCTTCGAGTCAACCTGTTGACCTACCCAGACAAAAATGTCAGAGTG

ACAATCAAGGATAAACATATCTTCAGTCATTAAATCATCCTGGTTGAAGTTGTATATTTCGGTCACCT

GCAGAATAAACTCACTAATCAAACTGACGCTGCACTAGATCCAGAACTACTACATATATTATTCTAAC

TTTAAATATCTTCTAATAGTTTTTATTGCTTATAATCACCCAATGCAACACATATCAGTACATTCAAT

ACGGATCTAAGTTAATCTTCAAATAAAAACAAAGCAATTACTAAGGTATTAGAGCTAACTTTCACAGT

ATTATATTCCAAAAAGATGTGTCATAATTCGTAAAGCTAGATATAAAATAATTCAAAATTGTGTATAA

CTAAAAGCTTTACTAGTTAATTAGCAAAATGTATACCTTCAGATCCCCTGAGATTGATATAATTGTGC

CATTGCAGTTCATCAATGCCAAAAGGAAAAAAGAGCAAAATCCATTAATAATAGTTTAATTGAGTAGT

GAGTATTGAGTATATAAGGGATAGATAAGTATAGAATATTGTTCTTTTGCACATAAACATTGTTAACA

ATGATATCAAACCTTTTCCGAACGTGCACGCAAATAAGTGAGGATCACTCTCAGAATTCTTTCCAATC

TTCTGGCTGGAGTACTCAGATTTACCACCCAATAACTCCCAAAATTGTTCAGATTCTACACCTTCTTT

CTGAGGTTTGCACTGCATATTTGGCTGCAACCATAATATGCAACAAAAGACACTCAGTAAACCTTACT

AAAGAAATAAATAAAACTTGTTTTACGCAATTTATTATATTAATATTACGTTTTATTGGGTAAGCAGA

CCTTTATTATGTCTAACTGCCTCTCAACAAGTTCTTGGTCATCTGCAGTTGTCAGGTTACCGGCCCAA

GTAAAGACGGTTGAGCCATTGTGTAGAATGTAGCAATAAGAGGAGTTCAAAGATGATGCCACCTAGTT

TAATTATGAAGCTCAAAACTTTAAAATAACTTCAAACAAGCAATAAGAAATAGCAGATGCTGTAATAA

TAAAATCTGCTGTCAGTTGTAGCAAAGATTGGGAGATTAGACGAAAACACAATTTTAATTCCCGTCTC

CAAGGAAGAAAGGATTTGAATCCTTGTACAACGAGTTCCATACAAAAGTCAGCTAGCCCTAGTTCATT

GCCATAACGACGTCTTATTTTCCATCATTTTTTTTCCTCAAACAAATCCACTAATTGCACCTAGCGTA

AAGGTTGAGTTCTTTTAAGTTTAGAAACTTGATACATTCTTGTCTAATTATGTCAAGAGAAGAATCTA

AACTATTATGTGAGGTACAAATAAGAAAACTCTGAAGGTGAAAGGAGAAAGAAACAAAAAGGACTCAC

AGGTTCAACTTGAATTGCTTGCATATTTTCAGGTCCAGAACCTTGAATGCGAAATAAAGCAAGTCCAT
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CCTCTGTGTACGTTACATCTGTAACACCACTCTCGGAAATGTGCTTCTTGAATGCATCACTGTGACCA

CCCTGAAACGTTTGTTCAAATTTTGTAGGCAGTTAAAATAAAAATTTAAAATTTCAACTTACAACTTT

TCCATTATCGTGTACCTTGAAAACAATAAAGCTCTGGAAGATGGAGAAGAACAGGATTGGCTCGTTTT

CCTCAAAGATGCGTGCCTGAAACCCGTATTTGGTCAGATGATACGACATTCATAGTTTCCCACTAACA

GAAAATAAAGTATGACCATAAGTACCTGAACAGGTAAATTTTTCATGGACTCGGTCACTTTGTTTGCC

TGTGAAACAGCAGAAACTCGATCTTCCTATATAACAGGACAAAATCATGGTAAACAACATCCATTATT

CCCCCCAAAAGGTGTATAGATATATAATTAAGAGGCTTGACTTCGTTAAAGTGCTTCACATTACAGGG

AATTCAGAATAAATCTCTCCTATAACAGGTTGTTTGGGACAAAGGTTGGCTTGGAAAATTTCCTCAAT

TGGAACTCTAATAATTTTTAAGTATGGTTTTCCACTTACACATGTAGCGAATTTGCTGAAAGAAACAT

GCTTGCATCCTAAAATCCTAGATTTATGTGATTCAAGCGTTTAAACAGGAGAGGCGCATTGCTATCGA

TGAAGAGTAATAATCAAAGTAAAAAGGGGCGGGGGTGGGGGGAAGTGGTTTTCACCTCAACACTTTGC

TTCCCAAACCATGTCCCAGTAAGGACTTCCTCTTTATCTTCTCCAGCATATGAATATTGAAAGATATA

ACAACTTCCACTGAAGAATTTCGAATGATCAGAAGCTGAAAGGAGAGTCTTTTCTTGGCCATTCACAC

TCCAAGCCTGTAATTATAATTGAATTTAGCAGTAGCAAATATACCATAGAGGTGCAAATTTCTAAAGT

ATTGGACAATTTTCACAAAAAAATAATTTCCCGATTTACACTATGAAGAGGACCACTGTAAACAGACG

GAAACAGACAAAAAGTTCACCATATTTCTTAAGACAAAGTGTCAAACAGATCTAATATCCATGGTTAG

GTGGAAAACAATGAGCCAAACGGGGAACCTAACAATCAAACAATAGCATGCTCTGTTACCAAGGCTAG

GATCAATAACCCATCGATGAGGGATAATACTACACAACAACATAAATAGTTAATTTTAACTTATCTAA

CAAACCTATACAGATGGACTTGACTACATCTAGTAAACCCCACATCATATCAGTTGATAAGATTAATT

AAAAATGAAAATTGAGTTTTCTACCTGTAAGAATGTTTCAATATTATTTATATGCTTCACTGGAGGGG

GGATGTTCTTAGGTTTGGTGAAGGCACTAAGACATAACAAGCAGTTTAAAGAAATGAAGTACAAAACA

AGACTTTCATGTCCATGGTACAGTAGAAGGTTTTATTTTTTTATTTTTATTTTTTTGTAATCAGTAGG

AGGTTTTATTATACACATAATTTTCTCCCTACATTATTTAACATCGAGGAAGGTAGAACAACTCTTAA

GCCACAATACATTTTTTACTACCTACATGCCACATCTAATTTGCAAAAAGAATATATATTATATTCAT

GAACATAAAGCTAATCACCTGTAGATGCCCTGTGCAATCAATATGTGGTTGAGGATCTTCTTTTGCTG

GAGCAGCTTTCAACAAACCCTTTACGTTAATCCCTTGGCGTTTTAAAAGTGCTACACATTTGATAAGC

AATAAGAAATATGATACAACAATATTGGAAGTCGGTATTGAAGTCGATAATATCAATAGAGCACAAAA

AGGCAAAAATGACAGAAACAAACAATTACTGACCAGCAACCTTTCCTCTTCCATCCTCAGATACAGCA

ACATTAGCAGACTGAGGCCATACCTCGAACTTTGATTTAAACATAACCGTCTCAAACCCCTCTATCAC

ACGGATTATGTGAGATTTTGGACGATTAAGGCTACGCACTAGCTCCTAATTAGAAAAGTTGGTCAGAA

AAATGGAAAATAAGGTTTTTAAAGATAAATAAAACAAAAGCTATAAAATATTACTTCAGCAGCTGAAC

TTGCACTTTTTCTCTCATCTAGAGAGGTGTTTCTCCCCATCCACACAAACACTTCTAGGCCACAGTCC

ATAACATGACATTTACTAGTATCTAGCAGGTCCCTGGTAAGAGTATCCGCCTCGATAGGTTCAGTCTG

ACCCTTCTCAACGCTGGAAAAAAATATGTTGTTTGTCAACACGAAATTGGAAACTAAATTTGAAAACA

AACACAACCTCCATTATGCATCTTCATCGCTTCAGCTTATGTTAAAACTGTAGTTCCTTGCATTATAT

TTTTTTTCTTGCATCGATTCTTCTTTTAAGGAAAAATTAAACGTTCCAAGTCAGAGTGTCAGACAACT

ATAGTTCTTAATGTTTGCAAGGTTAAGGAACTGTGGATGAATAATACGTAGATGAATAGTACATCTGA

GTAGAAATAGGTTAAAAAAAGAAGTAAAAGGCATACTTAGCATGTCATATAACAGCAGGGAATTGCCA

TTATAAAAATGATTAATTCCAAGGTTAATTATGACCTTCAAAAACAATCTAAATTTGCAAATATTATC

ATTCCCACACAAAATGGACTAATATCACTTGGTCGTTTAGACTTGAGGCATGTTGAAGAAGGATATGA

AACTGAGTACGAAGTCACTTCACTTTCTTGAACAAGGTTAAAGGACTTGGTGTTTCAAAGTTCAGACC

AATATGTGCATTATACAACATTACAAATAAAAACCAAATTATATAAATAATGTAGAGTTTTGAAAATA

ACTTTCTTGAAGGCATATTTTGATAATCATATTTGGGAGTTACAGGGCTTGAACCCTAGTGGTGAGCT

GGGTATGCTAAGGCCCTAACCAATAGGACAAACCATTTGCTTCTTAAAAGTTGAGTGTAGCAAAACAC

GATATGCAGGTTGAGTTAAATGGAAGCAGGTTTTTCTCAAACAATTCCTGGAGTATAAGTATAGTGTC

TATCGAGATCCTTTCCATCCCCAGTCAAATCTTATGCTCATCTAGAACAAACATCTTATAAATTATGA

AGCATCAAATATAACCTTGCCACCTTGCTAATAGCTATAAAACTTAAAAATCTGATCCGATCCTACCG

GATTGAAAAAGATGGAGTAGTTAGATGCCTTGACAGGTATCATTCCAATGAGTAGATCAAGAATGCCA

CCTTATAAGTGAAACAATCTAAAGATACAAGAACGCCATCTACCCTTATTTAAGAAAGGATGAGTAAC

AAAAAAACATTGAAGAAAAAGGCATTTCTCGTAAAAATAGTTGAAAACGATCCCAACAGGAATATTAC

CGAAACAGCCTTGTGGGGACATCTTTTACAGCCTTGTCATCATCGTTGAATGTTTTTCTCGGAAGTGG

AGCAAAACCGCCAAAAAACCCCCAAAATTCACCAGTATCAGAATCGGCCATCATTCTCCCATCCTCTG

AACAGAAAAAACTAGCTATTAGTGTTGATAATTAAAGATCACAACAGTTTGAAGTACTCGATGAATTA
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ACCTTACCAATCGCAGCTATATCACATTTTCCGTCATGGAATGTATCTTTTATATACTGGACAACTTC

AAGAGCTTTGGCCCTTTCTTGTATAGAGGAGTTGGAACCATTGAACTGGAAAATTTTACCCTTGGTAT

CTAGAACGAAAATGTCATCATGGTTAAGAGAGGAACGAGCAAAGGGAACCTGTACATACAGATTAAAA

AGATCAGGGAAAAAGATTTACTGACAGAACCCTCATCATCCTTAGTTAAAACAGGTTATAGAAGAAAT

GGACAGAGTTAAATTACCTCTTTCACATATACAACATGCTTTCCTTTACAAATATACATACGGGTCGT

ATGCTCTTCCGCCTCAGCATGCTTAAATCCTGACGAAACTCCACCTTCTTGAGGTATAATACATGGTT

TAAAATAAGAAAGGAATTTCTCAGTTTCGTGTCCCTGTACTTCCCTATACTGAACAGCTCGGCCACCT

AGAGCTGCATCAAGTTCAACAGTTTTAACGGCCGCAGCACCAGCTTCATCCTAATTACAAATAAAAAT

AAGAAGAAAAAGAAACAAGTTGGTTAGATCATCAAAAGAGCACGATAACAGAGTGATAACCCATGATA

ACTGAACTTAAGTTACCTGGCTGGTGTCTTTACCGAGCCAATAGTGAATGTCATGACGTAAGGCACCG

CTTTTTAGGGAATTTGTCTGCGTAAAGTACACATCAGACATTAAATTTTCTAAAAGTTAACCAGGATG

ACCAAAACCAATGCGTTACATCTCTCTCTCTCCCTTGAAAATATTCCTAAAATTAGTCAATTCATGTT

CTTCATATTTATCAAATACCTATCCCTAGACAAGAATTGACCTCTATAAGAGTGCTAAACACTTGTTA

GATAATTTAAACATGAGGACCTTAGGCAATACATGTATTCCTTAGCAACCGCATAAGATATCATATTC

CATTAACTAACATTACTTTGGTCGTTATCGTATATTTCAAGGCTACTACAATTACTGAAGCATTGATT

TACCTCTAGAAGAAACCCTAGCTAACAATTTGCTAATAATGTGCAAAAAGCATAATCATATGCCCTTG

GAACCAACAACGTTGTTGACGTCCCACATAAAACATTACGAACACTGACTTCACATTAACGATCAATT

TTTTTGGAGACATATGTACATCAAACAGAAGAGTAAAGGCAAACAATGGTTCACAACTAGATTAGTTA

CCTTTAAAATCACATAGGAATCTCCACTGAAAAACTTCCCATAAGAGGACTTGGGAACCAGAACAGGA

CGAAAGTTTTCGATGCGCCATATTTCAGTTCCACTATGCATTATCAAGGAGAGCAAATTGTACATATT

GAAACTTATAAAAAACTAGAAACATCAGCAGAAATATCTTTTGCATACACAGAGGAGGGAAACTTATG

AATGGACCAGCTGTTCATAAACAAACTAAGGAACTCCTTCGCAGGCGCTCAGTTAGATACTTAGATAC

TTCCTTTAGATAAATGGGTCACACATGAACAAGCAAGTTAGGCTCACTTAGCAAACCAGTTAACGGGT

TTTCTAAGGATCATATCATAGTTAATTCTTGATTGGGATAAAATGCTAGCCAAACTAATTGAGTAAAC

CAGAGCATTGGTTTTCAATGTGCATATATGAGTGCAGATGAAAAGGTGGTATGCTTAAAATGCAAGTT

ATCAGACCTCTAGTATGACCTCTAGTATACAAAGTACAGTTACATAGATGTTTGCAACGAGAAGCCTA

CGTATTTGATTACTATTACGAAATAATTAAATTTAAGCTATATCATAATTCATAAGGTAAATGAAAAA

TAAATGGATGACCACCTCAAACGAGAAAAACTCAGCAGAAACTTTAGGTTCATTAAAGGACAGCCAAT

GCGTTAATGAATACTTCTATCACTAATTTTAACTAGTTATGGAGTAAGATTCCTAAATACCCTCATAG

TCCAGAATAAAGGAGAATATAATCAACTTTACTTTCTGTCAATATACGCAGAAGAAAGAGAAAGAAGA

CAGCAGGGGAACACAAAAATAATAAGTTAAAAGCTTTTTAGATTTAAAGGATTATTCTCATTCCTTTA

ATATCTGCAGTGTAAGAATCATGCAAAGGTTTGTCAAAATAAACATTCCGATCGTAGACACAAAGGAT

ACGCTTTTTGTCCAGCGCCTTGAAATGATGGGTCTAGATCCCTCATTGAAACAGCCATGTTTTTAACG

ATTAGCAGTTTCTAACTGGGGAAGGGAGGTAGAATAAGCCTGAAAATTTGCATAGCAGGGAATCAATA

TTAGGAGAAAGACCAAAAAATGAAGGAAAAACAAAGGAATAATAACAGCCATTCATACACTAAATCTA

TAGACTATAATACAACAGACCAGCTAAAGAAATTTAGAAGGCATGGCATAAAAAAGAAGTAACAAAAA

CTTCAATCTAGCCGAACGGAATATCCTGCCTATCCCGAAAAGGGAACTCACCTCACCTCCTTCCCATG

CAAGACAACCTTACAGACATGAAGCTCCTAAAAAAATTGCATCCCTTATAATGGAGGTTTCCTAATAA

GTTGGACCCAGCCTAAATCCTGCTTCTGCTAAAATTGTTTCATTCCGATAAAGTTCCCGGTATTTTTA

ACCGGTTATAGTTACACAAATTGTTCACTTATGTGCATAGTGAGGCCTTAATAGTTGGGTGATAGCTC

TTTTCTAGGATAGTTATGATGTACATTCAACTATTACGTAGTTTCAGTTTTGATACCATATTATGAAA

AAATTGGTTTAGAGTCGTTTTAGTATCACTGCTATAAATATAGTACCCCCAACATACACAACTACTCA

ATTTTCGTACACTGAACTAACAGAATTTTGGGGTATTTATAGCCCATGTTTGAGATTACCTTAATCAG

GTACGAGAAGTTTCTTGTAAGTTGGGGGTAGAAGATTAACGGAAGGATAATAAATGGAAATTAATTCA

TTTTCGGTACACAAAATCGAAGTTTTCATAATCTCGTGTACATAATTTAAATTAGGTTATAGTAGAGT

GTAAACCTTAATAAACCAGCTCTTTTCCTGAGAGAAGCTTTGTTGGATCCTCTGCCTAGATGCGCTAT

TATGACTAGCTGGTATCTATTTTTAGTTGATAAACTACTGAATCTTGACAAACCCAGCCAGATACAAA

TGGTTGTGTTTTTAATTCAAGAGGTAAATACACAGTTTCCACCATTGAAGTGTGACCAAACCTACTTA

TATTGACAAAAAGCAACAAAATTTAGTTTTTATCATGTATTTTACTTAAGATTTTCAACTTCAATACT

TTTTCCCCACCCCTCCAAGATAGGAGAATCTTGTTTTTGCCACTAGAAACATGGGGACCTTACCCGTC

TTTTACTACATTGCAAGGCATTATGGGAGCTCTCGACTATCATATAATCTAAGTTGTAAATTTTGAGC

ATGTTACTTCAATTAAAACCGCTTCATGTTTTAATAGTTGCAACAAACTGGCACGGGCTTGGAGCACT

CTCCCCTCCCAAGCCAAAGAGAAGCCCACGAAGCCCCACTAGCCCAATTCGTGAAATTATTGGTCAGC
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TTGACCGATCAGCTTGATCGATCAGCTCGTGCCTCTTGCTTTTGCAGAGCAAGCGCTCTACCATTTGA

GCTAATCCCTTTTTTAAAATACGAGTAAAATCGTGTCTACAGCCTGAAGAAATAGGTGTGACTTTTCA

TCAGGTCCCCATTGGCAGTGGAAAAACTAGGTGGAGACTACAACTCTCCTAGTCTTAATAGAAATTGA

GGATTTTTTTTATTTGATTAAAATCTTACTATTATAGCATTATACCTTCGCATAATAAGGAAAAGATC

TCATAAATGTATCCCCCTACTCAAATCTTGGCCGTACCAGCCAACTCTTCACGTAGGAAAAAGATCTC

ATAAATGTATCTCATAAAAGATAAAACTATGTTTGATACACATAATTAAGACTAAAAATTAAGGGTGG

GCATGTTGGTTGTGCCATTTTGAGCGCCCTAAACTAGAACTGGCTTTTTCGTAAGTATAAAGTGCTGA

AAGGCTAAAATAGATTAAAAAAAAATCAAGATGTATGGTAAAAACTAAAAAGATCAGTTTTTTCTTAA

TATTAAAATGGAGTGCTTTTTACTTTACTAATAGTTCCTCCCTGTGAGTGACGATTCTGTCGTTTTGA

GGTACTGGATGGGTGGTTTATATTAGAATGGATAAAATGTTGTACATACATACAAATATATCATATAT

GTATGCTTTACACTGCTTAAAACAGGTACTAGTATACAGCGAAACCTCTATAAATTAAGACTCAATTA

TTAAATAACCTCTCTAAATAATATATTTTTCCAGTCCTGAATGTACTAACTTAGTATATCGGTTATAT

AATACTCTGTTAAATTAATAGAATTTCACGGTCCCAATGTTATTAATTTATATAGGTTTTACTGTAAT

CATAATTTGCAGCTCTCTAAAAAGATTAACTTGCAGCACTGTTATCGAATATGCACACAAATTTCCAT

ATAAATAAATAAAAACATACTATAATATTGTATGCCTCACACTACTCAAGATGGATATTACTTATTAG

TACTATAAAATATTATAAAACACAAATTTATCATAACAGACTTACTCCTCGCACATTTATCAAAACAT

CGTCACATAAAATATTATAAAACACAAATTTCAACACTAAATAAGCATCACAAAACCTATTATTCAAC

TGATTTCAGGCAGATCACAAATCTAGATGAGAATTTAACCCGAAAACACAAATCCACCACATATACAT

ACATAATTATACATACACATGTATATAAGTATTCGAAACGAGTAATTAATACAACGAATTGATCAATA

AAGCAATTAAAAATAAATAAGATGGAATAATTCACCTGTGGGATAGCGATTAACTTTGTAGACGAATC

AAAGGATGAGAAATTAAGCTGGATTGGGATAAAATGGGGTTTAAAACAGAAAAAGTAGAATAAGAATC

TACAGAGAGATACAGATATATATATATATATAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGNTATA

TATATATATATATAGAGAGAGAGAGAGAGAGAGAGAGAGAGAAGGGAGGGAGGGAGAGAAATGATGAA

AGGCAATGCGTGCTAACCACTAACGGCAGCTAAAAGGACCCCTCGACGTTTCATTTTTACTATTTTAT

TTACATTTCATTTAATTAAATACTACTTATGTGTTTTAAAAGTGTTTAAATTTAAGTACTATATTAAT

AAAGACAGTCAGTCATGGAATGAGAGCTGTGACCTGGATTTGACTATTATTTTGTGTTTTGTTTTGTA

TAATTTGGAAAAAATACGGAGATAAAGGCTATGTTTTGATTCATTCCAGCGAAGTCCACCGTTGGGAT

TAGATTATTACAGTCTAATTTTCTCCAAAACACAATTTACATGATTTTACATTTCGTTTTTGAACTAA

TTTAATTTAGATGAGTATGGCATACTTTTAATTTATAGCATTATGAATACACTTGTTTTGGTTTTTCA

CACCAAACGTAAGAAGTCTGAGTCTGCAGACAATAAATATTGTATTCGATCACTTGGTTACTCGTTAT

AAATAAGATGTCTCATACATAGGCATGGTTTTGGTGTTTGATTAATATTTAAACTAAGGTGTCAAAAC

GTTCCGAACTTGCAGGGACGAGCCATAGATTTTGACTTTAAGTCGATTTTTTTTTAAATCAACGTTTT

ATTTTGTTTTTAAAGTGTTTGTTCAAAAAAATCTGTAAAATTTGACTTTTTATATTATTATTTTTGGT

ATTTATTAGTATTATTATCTTATAAATCGTCAAAACAAACAATAAATACCCAAAAAAAATATAAAAGT

CAAATTTTACAGATTTTTTTCAGCAACATTTTAGAAAAAAAATAAAACGATGATTTAAGAAAAAATAA

ATCGAAAAAAATTACGAATATATATGAAAAATGCGATAACATACCGAAATATTAATTTAAAAACATAA

CCAAATGTGTACCCAGAGTTCATGATATTTGTAAGTATGCCACTGGATTAGTACCTAGGAAGTCCATG

ATCGGAAGATTCTTTTTTACATATCATATTTACTTATCAGTATAATAGGCGTGGGATTGGCAATCCCA

CGTCTGCGTGGCACTACCACGTGTCGTTGTCAATTTTTTTTTCTTCCTTATTTTTTTTTTCTATTATT

TGTTTTAAAATATCAAAAACTTTTCCAATTTTTTCTAATTTTATCCAAAAAAAAATCTAACCATCAAA

CTCCTCATATTTCAGATTAATATATTTTTTTATCAAATCAACGTCACTCTACCACTACAATTATCCCC

AATTTTTATATAAAAAAAAAACTCTTCCAATTTACCAAAAAAAAAAAACATCCCCAATTTTACCAAAA

AAAAACCCTAACCATCAACCATCAAACTCTTTCGTATATCAAATTAATATATTTTTTCCTCAAATCAA

TATCACTCTACCACTACATTTATGCACAATTTTACCAAAAAAAAAAACATATCCCAATTTACCAAAAT

AAAACCTCGCCCAATTTTACTAAAAATAAACTCTAACCATCAACCACCAAACTAATGTTGATGGTTAG

AGTTTATTTTTTGTAAAATTGGGGGAGGTTTTATTTTGGTAAATTTGGATATGTTTTTTTTTTTGTAA

AATTGAGGATAAATGTAGTGGTRGAGTGATATTGATTTGAGAAAAAAATATATTAATTTGATATACGA

AAGAGTTTGATGGTTGATGGTTAGGGTTTTTTTTGGGTAAAATTGGGGATGTTCTTTTTTTGGTAAAT

TGGGAGAGGGTTTTTTTTTGGTAAAATTGGGGATAATTGTAGTGGTAGAGTGACGTTAATTTGATAAA

AAAAAAATATATTAATCTAAAATATAAAGGAGGGAGTGCCATGCAGACGTGGGATTGCCAATCCCACG

CCTGTTATAGTGATAACTAAATATGATATGTAATAAAGAATCTCCCTCCATGAACAGCCAAACAATTT

ATAGGACCATTTGGTTACTGGTTAGCAGGGACGGAACCAGGATGTTTTTTTGGGGAAGGCATGGGGTA

AAAAATATATCGAATAGAGGATAAAATAAATAAGATCTAATACAAAAATAAAGAATTTTTTCTATGTT
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TAACATAGCATAAAATAAATACGAAGTTAAGACAAATGGTATTGGACAATAAAATATATATTTTTAGT

AATTTTTGTTTGGAAAAATAGAATGGTTATTTACGAAATTTGGTAATTTCAAGATAAAAAACAGAATT

TTATAGAAAAAAACAACTAACATGATTTGAACTCCTAACATTCTACTGCCTTAAACCCAATTTTACCA

CTACACCAACAAATATTTTGTTTAATTAGGAGGGACCATCAATGCATATATATTAGAAAATTTTAAAT

TACACATATAAAAAAATTTAAAAATCGCCGTCGGGGGTTGCCGAGGGTGGCCACGGCCACCCCCAGCC

ACCCCCTGGGTCCGCCCCGGCTGGTTAGAGTAAAACTCGTCAAACATACGCATGTTGTTTAGTTAATA

CTTATTTATGTTTGATTCGTCAAAACCAGGGGCGGATTTAGGATCTCGAGTCGGAGGGCCTAATTCGG

GAAAAAAAATACAATCATAAAATAATCGATAAATTAAATGTTAAACATTCATATTTTGAGTTACAATT

GACCTCTACGCTATGCCATTATTTGAAAGTATTTCATAATAACTTCCTTTGATAAACTAGTTGCAAAG

TCTTTTTCAATATGCCATTATTTGAAAGTATTTCATAATAACTTCCTTTGATAAACTAGTTGCAAAGT

CTTTTTCAATAAGAACTAACAGATTATCACTCAACCACTCATTATTCATCCGGTTTCGAAGCCGAGTC

TTCACAATTTTAATCCCTGAAAATGTTCACTCAAACGTTGCAGTTGTGACTGGTAAAATCAAAGCCAA

ATACAAGAGTTTATAAACAAAACAGGAATGCTAGATTTCTTTTACTTTTAACCATCATCCTAGTAAGA

TCATTTATTCCTTTTATATTCACAAGATCAACATTTGAGCGCATATCCATAATAAAGTTTTCAACTTG

ATTTGAAAGGGATAAAGGTCAAAATCAGAGAAATATTTAGGATACAAATTTGCAAATCGAATCAATTT

CCCGACGTCGAAGGGAGGGAATGAGTCGTGTGAATCTATAAGATGCGATGCAACGCAATAACTCGATA

ATTTAGCTTTTGAAGTTGCACATTTATCACGGAGTAAATAACTCGACACAATAGTGATGAAAATTTGT

TCTTTTCTCGGCTCTACGTAATAATATTTCCTTCACAGCATACACATCTTCCATGGTTAGAATAGAAA

TATCATTTTTATCACAAAAAATATAAACTTTTTCTACTAAATAGTCCCATCCGTCATCCCTTAACTTT

TGAAGTCATCTGTTAGAAATATAAACTAATCTAATAACATTCTCAATATTTTGATATTTTCTTTGCAA

CGCCTGCAATAAATCATTTGTGATCCCAAAATATTTTCCATCAGTGTAGTGTAAACACAAAGTCAAAT

GATTGCATAAATGTTATTATAAGAGATGTCACATACTTGTGACGGCATTTTGACTCGTCATTGCTAAT

CTCATCAATCACGTCAACTACAACACCAAACAAATTGATCAATCATCAATCTATCAAGAGTTCTATAA

TGTGATCCCCAACGAGTATCACTTGGACGAATAATACAACTTTCTTAATTCAAGTCTCCCGGTAATAA

TTTTTTCATTTGCTAGCTCATCAAATATTCAACTAGCTTGTGCATCTAGTAGCATATCTTTCTTTCTT

ACAAGAGCCTCCTACTGTACTCACAATATTAGAAAAAAATCAAAAATAAAACATTGACAAGTGAATGT

ATTTTCGCTACTCCACAAGAGCTAATTAAAGTTGGTAAGCAAAACAATGAATGTGATGTGCAGACTCA

TACTCTTTCAAAATGAGAGCCTTTAGTCCATTAAATTGCCCTCACATATTACTAGTTCCGTCATACCC

TTGTCCACGCAACATAGAAATACTCAAGTTATGTTTTGAAAACAAATCATCTAATGTTTTTTTAAGGG

ACTTTGCAGTAGTATTTGCTTCTGTGTAGACACATCACGAGCTTCATCAATAAAAACGAAAAATAAAC

CACCGACGAGCTCTTTTATTATAAGTTTAGTGGTTTCACGAGCAATAGCTTTAATAGTATCTTTTTGA

ATGAGTGAGAAGTTAATTTTAAATTGCCTTCGGCATTGTCAAACAAAACCTTACTAACCTTTTCACTG

TTATCAGCAAGACACTGCAAAAGATTGATGAACAAACCTTTGATGTTTGAATCTTGGGATCATTGTGT

CCACGAAATGGGAGACCATGATGGAAAAGAAATCTACCACTTAATTGAAGATGCAAGATAAAACATGT

AATCATGTTTTGCTTGATTTGTTATCTTAACGTAAATAGTTTTGATATGTTGCTCTTCCTTACCTAGA

TTTTTACTTTTCTCGTGCACTTTGAAGTGAAAACTATTAAGACCCCTGATGGACCTTAAAAATTAGGT

CCGATGCGTGAACTTCAGTTCCCAACTGAGAACCAATGAAATTGCTCCCTTCTAGGGCATGACCCGTA

CTTCTTGCTATTGTTGCGTAACCTGTGCACAAATAGCTAAGATCAATGAGTACTTGGTGGTTTGACCA

CCATTCAACCTCTTTCGCCTTACGGAGTTTGTTAGCCCGTGTGGCTAAACCTTAGAGGGGGGTGAATA

AGGTTTTTGACGCTTTTCGCCTAATTAAACTTAAGTGCAACTAACCACCCAACTAATGAAATTCTAAG

CTTAAGCGTATTAACAAGAGTTAATGAATTGCTATAATTACTAAACGCAAGTAAGAAAATAAGCAAAA

GTATAAGTTGCGGAAAGTAAAAGTTAGGGAAAGAAATTGCCACCGTGATTTATAGAGGTTCGGCAAAA

CGGCCTACGTCCTCTCCTCGGTCTACCGAGTATTTCACTAAAAATAATTTTCCCGATTTTACAAATCC

TATCGAGCTCAATCGACCGATTGGCTCACCCTCTACCCGATGTTCCTACTCTTGATACAAGTGCAAGC

AAACACGTTTAATGAGTCAACGACTCCCCCTCAATCTATGAGTACCCAANNNNNNNNNNNNNNNNNNN

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN

NNNNNNNTTTATCGAAAATTAAAACAACACCTACAATTTGATTGCTTCTAAATAAGCTAATTTGTGGT

TTTGATGATGTTTTGATGATGTTTTGATATTTGGTTGAGCTCGAAATACTTTCTCCTTAATTTCCCTC

TTTTTCGAATATATTCACCAAAATGGTGATANNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNGGTCGTTTTCTACAGTCGATCGGTCGTTTTCAGAAA

ACGATCGGTCGTTTTCATACTGAACTCTCTGGAACATTCTGGACCAAAAACGATCGGTCGTTTTTGTC
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CAGTCGATCGGTCGTTTCTTCAGTATTTCCGCTATTCTTCGAATGCTCATAACTCCTTCGTTTTAGCT

CCGATTCTGGTTCCACTTGAACCGTCGGCTTCATTTTCGAATGCTCTATCTTTCTGGTGTTCTGAAAT

TTACAAATTCTCTTTTTGGAAAAGACAAGCATTATATCAACGAAATAGAGAAATAGTAAAATCATTAA

AACATAATCAAAGTTATAATCAAAATCTATTATTGAACTCTAAGTTCAACATATATGTTTAGAGGGGG

AATAGAAGTGTGTTACTTACTATTCATAATAAGATTTTTTTTAAAGAAATCTATATTTTTTAATGTAT

ATTAATTCTATCGGGTCGGGTCGAAAAATCCATCGGGATAGAATATAAAAATCCGACACCGAACCGAA

TTAGTTCGGCACGGGACAAAAATCCGACTTTTTAAATCGGGACAACATCGAATCGAGAAAAAATCGGA

TCGGGAACGGGTCGAATGTCGGATCGGATCGGGATTTCAGGAATTTTTTCCGGCCCTAGAGGTATTTA

TCTTGCCACGTACCACACTCATGAACTAAGCATTCGAAATCACCGTGCATGAGACTCAAACGACCAAA

TTACAAATAAAAAACTCACTTTAAGTGCAAATTCGAATAAAATATACATTTTGTGAGCAAATTGTTTA

GAATAGATAAGGGGATGTATTAAATGACTATTGCGGCCTTATCTGGTTTTATTATTGGGATCCATCAT

GAACCTTACAAGTCATTACAAAATCAAGTTAGGCAACCAAATTACACAAATCCGTTATTGTGATGGTA

AGTGTATGTTGATAAATTTAGTAACAAAATATGTTGATGTTATGTTGTTATTCTATTGCTAAATTTTT

TGATATTTTTTATTTTTTTCGACACTTACTTTAACAATAAATATTGAGATGGTACTGTGGCATTTTTA

TTTATCGTGAATGATGCATTTAAATGGATAAAGTGATACTATCATACTATTAATCCCAACACGATAAG

AATAATGCTGTTTAATAGTTTTTTTTTTTTTGTGAAAAAAAGGAATCCTTATTAAATTGTTTTATGCA

TTCCGATTTATTCATACACTTTTCTATTCAAAGTTCACAAAAAAACGACCGTGTTATTCATCCGGGAA

CTATTACGACTCATGCTACTAGCCGAGTTAATGATATATACTGAATATCAATATAAGGATCTCAACAA

CCAGCAAGAGTTGCAGACCAAATATGTCGGGGAAAATGTACGTGATTACAAACCATGAGGGAGTCCAT

AAAATTAAAATGGTCATAATAATACACTATAAGAAAATGTGAGAATAGTAATAGACAACTCTTTCAAA

ACTGTTGGTAAATTAAGAGTAACTAGTTATGTCTTGTGGTTCAAATCTAACGATCGATACTCATTCTA

CCAACACTTTCAAAATCTCTCTCTTACTAAACATGATATAATTATTTTTAGGGAAAGTAAGAGTAATA

TTTAACTATATATGTTTCAGTCAAGCAGTTAACCGCTTTGTCATAGTTTTTAATTCTCCACTAGTCCA

TCCAATCTCCCCATAATCAACTCTAGATTTTGTAGACAGATTGAGAACAAAGATATCTGGATTTTCCG

TGTAATCAACACAAAATCCAATACAAGAAAAAAGAAGAAGAGGAAAATGAAAGATGAGAGACAGAAAG

AGATAGGTGGGGGGGACCTTAAGTGGTTGCACCAACACGGTTTTCAGAGAGAATCTAGTGAAAGATCA

CAAAGACAAGAAATAATTCTTACCTTTCCTTCAAGGCAAAGAGAAAAAAAAGAGAGGTTGGTTAATAT

TTTCAATAAGAAGCACATTTAATTAGACCAACTAGACTTTGTTGTTTAAGAGCATCCATAATACATGT

AAAATAGTGTCAAATAATCATTTAGTTAACATGTTAAGTACATGTGTGTATGTTATATTTTTCTCTCA

CATTGTTATGCTATTTAACAAAGTTATTTCTTTATAATATGTTAAGAGATGGAGAAAATAAAGATAGA

GTTAATATCCTGAAACGGTTAATTATAGAAATACTCAATTAGTTTTGCCACATCATCAATTAAAGAAA

TACTCAAGGTTAAAGTTAATTGATAGTTTAACACAACTAATGTAGAGGAAAAAATGTTTGTTAACGGA

GTAATATTTTTATATAATAAGAAAGATAAGTGTATAATCTACTCAGTATTAATTTTACTTTCTGTAAT

TAGGGTTTTTGGCCATTTTTTCAAGAAAAGTACGTACCATAAAAAAAGTAATGCTAAAAATATGAGGC

CCACGTTGGTGTGATTAGTATTTTACTCTTCATGCGTTAAATCAATAAGATCTTGAGTACTACACTAG

TACTATATAATAATAACGATGTATGTTGACGTTCAACCTAAATGAAAGTCGCTACGATATGAGACAAG

GTATCTAGAACTTCTTTTTATCTATCTGGACTACTGGATTAAAAATAAGAAAACACCAATTAAAGATT

AAATAATTTGAAAAGTTTTTTAGTTTAATTTATGAAACAGATAGTAGTTCTGCTTCTGCAAGCCAACA

AATTATCTTGACTACTCAATAAATTAAACTATAAAACTATACATATATACTACTTGAGAAAAGATCAT

CCAAATTCCCACCTTACGCTATCCTTTTTCACCCTCTCTTTTCTTTTGAAATAATTTTTTTTCACCCT

CTCTTGAACTGTATATATAGATACAAACAAGCAAGGGATATATCTACTGATTCATCTTCACGAAAATA

TGGAGTTGAACATGGAAAAGGGATCAGCTACCATTAAAGACGGAGAACAAGATGATAAACTAGAAGAG

CAAGTGCAACTTTTTCATGTGTTGGCAGTAGATGACAGTCTTATTGATAGAAAAATTATTGAAAAGCT

TCTCACAGTTTCTTCATACCAAGGTAATACATGTTGTATTTTTTTATATTGTAATTAGCAGATTCTGT

ACCGAAGCGAATAATTAGTAACTACTCTGTTAGCCTAAGAAGGAAAATGATATACTCAAATTCATTTT

GAACATGAAGAGGCCATCAAAATAACGTATATCCTGATGGTTTTTAAGTACTATTGTATATTATTTCA

GTGCTAAGTTTTGTGTGTGTGTTTTCTCTTAAGTGAATGTTTTTCAGCAATTCAGTTCTAAACTGAAT

GCAGTGTGCCTCAGTGCGTGAATTTGTATTTTCAAATCAGGATTTTCTAAAAAGAAGCAACTTTTCCT

ATATATACTTTTTGTTTTTGTAAATTTTGAATATATACTTCTGTTTGGTAATTGAATAAATAATTTTT

TGACGGTTCTCTTCATTGTTCTTAGCTCCAAATGCAAGAAAGGAAATATAGACATATAATAATACTAG

TAGAGATAATAAGTTCATAACTAAATTATTCTAATAATAATAGAAATAAATTATGGGTTCAAAACTTC

AAATTGATGATATCCATTATTAACAGTTCCCTTTTCTTCTCTTGTTTTAGTGACCTGTGTGGATTCTG

GAAACAAAGCTTTGGAGTACTTGGGATTAGTGGAAGATTTAGAAAACAGTGACACTAATCCCATAGCA
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TGTGAACCTCTTTGTGCTTGTCCTTATATATGTTCATCCCCACATCAAGAGGTAATTAAGAACATTTT

TTTCTTAACTATTAAATTTAAAACTCAATTAATCTGTGTGTATATTAAAAAAATTCACAAACTAATAT

GTCCATCACCACATCAAGAGGTACACCTAAGTTCTTAATCAGAAGGTCTTGCTTGCGTTTGCATATCA

TTTTTTTCCAATCAAATTTACACCTATGGTTTGAAGGCTTCTATCTCGTGTTTTCATGCTTTTAGGAT

ATATAATTGGAATTTTATTATGATTTAATTATCAACTCTTTCATTTTTTCTGACCAGGTGCAGGGGTC

AAAAGTGAATTTAATTATCACAGATTATAGCATGCCGGGGATGAGTGGTTATGATTTGCTTAGAAGAG

TTAAGGTAAAGCCACCAGAATATTAATTACTGCTTATATATTATTTATTTATTTCATTTTGATTCAGA

TTTAAAATCACCAAAGCTAGAAACTTATTACTTATTTTTCAATCTATCCTCAACAGCTATAAGTAAGT

TGTTTCTTGATTTCTTTCAATTATTCCAAACTAAATTTCTGTAATGTTAATCCTCGGAGACCGAGAAC

TCTTGTAGTGTTATCAAAGGTCCCAACTCCAAGTCCCTCTTATTTTGTCTAATTGTCTTACCTTAATA

TTGAAATTGAATCCTAAGCCGGGAAGAAAAATAACTGCCTGGATAATGGAAAAGATAAATAAAGTAAA

ATTATTCGTTTAACTATGTTGTCAAATCAAATTAGATTAGTTTTTTGTTTTTTTCAACTGATATTAAG

ATCTTTCTGTACATACTTTTAGGGTTCTTCATGGAAAGATATACCGGTTGTGGTTATGTCATCAGAGA

ATGTGCCTGCTAGAATCAACATGTAAGTCTCATGTACATAAATAGTGCGACTACAAATCTTGATCGTA

AATTTCGGATTATTCATTGCTATAGACTATAGTATACGGTAGTAGCAATGGACGATCCAGATGCAGTT

ATGGTCGCAGCTAGCTTTACTTCAGGTTTTCATGAAGATAGATCCATCTTTTTCTTGGATAGATCCCT

GGGCATAACCAGGCGAAATCGAATATACTCAGAAATCTATAAATTTTTACTTTTGCAAGTAGATCCAT

CTTCATGACAAACTACTGATCTCCCTCAGTCCCAAAATAGTTGTGTAATTTTATTATAATATACGTCA

CAGACTCATATATATTCATGAAAGTAGACACAAGATATGAGACGGACTGAAGCTACAACAAAATGAAA

TTTCCAGTACAAAGACAAAAGTTCTTATATGAAAGAAGTAGACTTGTCCTTTTTGACCCCTCAGTGTA

AAAACTTGATCTCTTGTAAACCTAAACAGAAAACAATTTAATGCTCTTAAATTTTAGTATATTAAAAA

AATTGTGCGCTTGTCTTTTGCAGGTGCTTGGAAGGAGGGGCAGAAGAGTTTCTTCTAAAACCAGTTCA

ATTATCAGATTTGAAAAAGCTTCAGTCTCATATTTCAAAGCCTATTTTTAATCAAAACGTCAGAGTGT

TAGTAGAAGAAGAAGAAGAGGAAGAAGAAGAGAATCATGAACATCATGGCCAAAAATTGTTAAGTAAA

AGAAAGGCGGTTTCTACAGATTTCTCAGAGAGAAGTAGACCTAAAATGGAGGAACTAGCTGTACTTTA

AATTCTCTACATTTTTCTTGTGTGGATTATGAGTATTAGGCTTACACTTTTTCTATTTAGCTCTATTA

CATTGATATCTTATATTCAAGGTTCAAGTTGAGGAGTCCACCTATCCTTTCGTTAAGTTATTTCTTGC

TTAGTTCTGTGCTTAATATTACTCTAAGAAAGATTTAAGACTTCAAAATGAATGAAGGGGAAATCTCA

TCTTTGGACAAGTTAATGCATAAAATTTTTGAACAAGGTGCGTGATTTTCCATAAAAAACTTTAATCA

ACTGACAAGAAACCAGGGTAATATCTTACTCTGAATGAGGATGTACTTTGAAATATAAGATACGTGTA

ACAGTCCAACTTAAAAATGAATTTCTAACAACAAAAACCCTTCAAAAAATGGAGGAATGAAATTAAAG

CATTTTAAGAGTAAATGCATCTCCTGGAATAACTCATTTAAGACTTTATTAATAAGTCAGATTAAACC

CAAAAGGCAAAATAAGGGGATTGCAGGAATAACATAATGTAGTCCACCACAATCCTAAATCATTTTCA

AAACACTGAAATATTTCATACTAACACAATATTCTGCTTAAGAAATACACTATCTATATGTTGGTCAA

ACTCTTTCAAAAGAGATTTGACAACTTGTAATCATTTTGAAACAAGTTATTTGGTGAAGTTCTAATTC

TAATATAGAGAAGACATGTTGAGAAACCAAGTGGGCTGGGATCACAATCGAGAAAGACAACACAGTGT

GCAACTCTAGTTGCAGGGTACCAGTTTTACATGAAATGGTGTCACTATGGTATTATAATAACTGCGCC

AAACAGTCATCTCGCCTAGAAGGTGGACAATTAAATCCAGTTTGTGACCTAAGGTACTGAAAATAATA

AAAAAGATTTCAACTACTTGTAAGGAAATTTGTTGTAATGTTTGTTGCCAATCGGAAGCTATAGTAAT

ATCAGATACTTTGCAGTTTCAGAATCTGAATCAGATGGTGTAAACTTAACATTCTGATGAAAATTTTG

CAATGTAGTTGGATACTATTAAATAATAGATGTTCTATGGTGCTGGCAACGGGATGGTCCCTGTTTTG

AAGAACTTGAGCTTCATTGTGGTGGAGACTGGAAATCTCTTTTTCTTTCATAGAAATAAAACATGATA

TCTTACCCTCTAAAAATGGCTTCAGCAATGCCAGGATCCGCGACCTTTAAAAAGTCGATGATCATTCT

ATCATTTTGTGAGACAATGTAAAACTTGATTTCTGGAAATGAAATTAGTTTAGAGGGGAAAAAAGGTA

CCATTTCCCACAGGTCATAATGAGATTAAAAACACTTCATAACTTGTAAGTTAAAAAAAGGCAGTACG

AGTATAGCAAAATAAAACCAAGACGCGCATCTACAGCAACAAAACCGATAGATTACAAACTAAGCTTT

CGCCAGAACCATAAGTCTGATCCGTCTAAACTAGCTAAACAGTGTAGCACATTATTCAGCTACTGGGT

AGAAAAACAACAAAACAGTACAACCAGAGAAGAAGAAAGACGATCCACAGCCAACAATCCAACTCTCC

AGCTACCATAATTTAACTATTTTGCCGCTGCCAAAAACATGTATTACTTGCACTTATTGCCCGCATAA

AACGGAGCTGCTTCTGCAAGAAGAGAAGTAGTTTCGAATAAGCACAAGGCAATAAAATTATAAATACG

TATATAGAACACTTTAAAATTTGGGTAAAGATACGAGGTAACCAAGATCAACTATGGATGCAAGCAAG

AGCACTAGGTTTTAGAACCAAAATACTTTCCAATTAACATTAAGCAGTCTTTTCATGAATAATATTTA

GTTCAACCACGATTAATAAATCTGCTTATTTGACTTTACTGATGTTAGACATGAGCTAAACTTAGTTA
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AGAACGGCAGATCAAAGAGGCATACAGCATACTCAAACCACAAGTAGCTTATTGTATAGCTTGCCTAC

TCAACAAATCACAGGATGTCCATCTATATATCATAAAATTTGCACATGTTTATTAAAGCTACAAGTGT

TGCTTCTATGGCCTAAATCAACTTTTCTGTGCACGCGACTCTGTATTCCTGATTCATCATTTCAAAAC

ATCTGTTGTTCCTTGATGTCCCAAGTCACACAGATTTAGGAACATATGTTTTTGTTTTGAGTTCTCTT

CAGTATGCTGATCACAATTAATTCTTTTATGGTTAACTACACTAACATGTTACCAATTTTTTATTATG

TACATCAACATACAGAAACTAGCAAATTAGTACACTAACGTTACATTTATCAATGATTTAGTACACTT

GGTTTGGTGTACATAAGAATAAAAACCACAGGCTGATTTCCAAATAATCATGAAAACAGAAAAATCAA

ACGTTACTCTTAACATTTTTTTTCTACATCTTGTTTACTATCATATCAATTCCTTTTTCTATTTCAAC

CCCGAACCGTGTTTCTTTTCTATGTAGTTCATAAAATCAGCACAGAAAAACTTTCGGTTGGAGTACTA

ATTTCTCTGTATGCAATAAGCACGGCATTGCCTATTAATTACTCGAGACATGGAACAGGAACAGCAAG

TCAGTATAAAAATTAAAAGTTACTTTTCAAAAAAAAAAACCTGGAAATACTTTTAACATAACAAAATC

AACTGTAGCAATTACCTCTTTTACAGCTCAGCCCTTCCTTCGTCTTGCTGGTCAGTTGATTGCCTGTT

CTTCTGAATAAATTCAATTATAGCTTCTTTGGTACGATCTCCATCGTACTGTGACAAAACTCCACTTG

CTGACCTGAAGTACAATGTTGGATAGCCTTGCACGTCAAATGTATCACTTGAGATGTCATTTGCAGTG

GCGTCCTGTAAATTAAGTCGAATCAATTTGATTAAGTAAGCCCACGTGTGTATGTGTACACACACACA

CACACACACATATACATATACATTTATATGGTATACACGAAAATAGTTATGATAATAGGTCAATGCTA

GATTTTTCATCTTAAAATGGCAAATATTGCGGACAGAATTTTGCAGAAGAAGAATCATATCTATCAGT

TGCTGTAAAGGAAAAACGCATCAAGTAAAACAGTGTATGCTTGTTCCGATGTGAAACCATTTTCCAGT

AAATTGTTTCACATTTTCCAGTGCAATTGTTTCACCATTTCCCAGTGTTAAATTGAAGTTATTTAGGT

AACATATTTACACAACATTAGTAGAAAATGACTTAGGGTGTGCTTGGAACCCGGAAAATGTCAACGAA

AAAGAAAATAAAGGAATAGAAAGTAAAAGTAACATGAAATTATTTCCACTCATGTGTTTGGAAGTTTG

GGAAAACAAGAGAAAATGAAAAGAAAAAAAAACAATATGAGAGGGGGAGAGAGAGTGCTGGTCCAACT

TTTCTCATTTGTTTTCATTTTCCTCACACTTTTGGAATGAGAGGGGGAGAGAGAGTGCTGGTCCAACT

TTTCTCATTTGTTTTCATTTTCCTCACACTTTTGAAATGAAAGCGGTTTCCCTCATTTTACACGAATT

TTTCTCACTTTCTTTTGTTTTCTTTTAGACTAGTTTTATTATGGAGCCAAACACAAAAAATTGTTTTC

TCGCGAAATCATTTTCATTTTCCCATGAGTTTTCCGGGTTCCAAACACACCCTTTAAGTATTATTAAA

CAAAAGGTGGTTTTCAAGAAAACCGGGAAGGTCGTTTAACTTGGGCAATCTTTCAAAACAGTTTTCCG

ATAATTTAATCAAAGATCACATTTGAATGGTCATTTGAAAAAAAAAATTAACAGCTTTGAAAAGCAGT

TATAAGGCTAAAACTAAAACATATTCCATTGCTAGAAACAGATTTGGAAAATGCATCCGAAATCAAAA

CAACAAGTACCAGAATAGTGACTAAAAAAAAACATATTAGAAAAACCAATTCTATAAAAAAATAGTTA

AAACCGTTTTCCCATTTAGTATGGAAAACGATTTGATAAGTTTCCAAATAGTTTGTACTTAAGCTGTA

AAGGTTTCGGAAATTGCATTTTATTTGGTAAGTAAATTAATCATTTCCCAGAACAGAATCTTGTTCTC

AAAAGAAAATTCAGAGAAAGATTATAGTATATTAAAACAACTTTACCGGAAACAAATTATAAATAAAT

AAAAAATCAATAATGGAAATAACTGAATAAAAAATCTATCAAGGTCGAAGGTTCTTTGAGGAAACTAA

GTATTTCAAGAAAATAGCTTTTGAAAAGAATTCCAAGAATAACTAGAAACAAAAACAATTTGAAAAAC

TTTCTGAAAAGAGTTAAGAGTTTATTTACAAAGGTTATGACTAATGATAAAATTTGACACCATAATGC

AAAAAAGTACTTTCATAAACCACATGGGGAACCTGAATATGATTGTACGAAATCATTTCTGTAAAATG

ACCTAAAACTTTTTAAGTGTTCCATGTAGTAAAATATTTTTAGTCAAGAAAAAAAAATCCTTACAAAA

TATAAGTTAATTTACTTCGCCTTTTCGGAGCCATAAAAGAAATATACGACCCAAGTAAAAAACAGAAA

ACTCATAAACAATTAGAACACGAGATAACAGCCAAATGTGGTGTGCAACTGTGCATTACGGCAGAATA

ACAACTTGTTTTTAAAAACATATTCAGTAGAAATACAAGAAAACTTGGTAAAGAAAATCTTACAATCT

TGGCAATCACAACACCAACATCATCCTTAAATGAGGTAGCAACTTCATCCAAGATAGGAGCCAGCTTC

TTGCAGTGACCACACCATGGTGCATAGAACTCTAACAACACTGTTTAATAAAACATGGGAATTCATAA

GCACTTGAATGAACAATCTAATTTCTTATTATTATGAATAGCCCTCTTGTAAGAAAAAATAAAATCTA

AACAGGTAATCATGTTCCACATCAAAACCAATACTCATTCAAGTGAGAAAATTGAAAAAGGAAATCTC

AGTCTATAGCACCAATACTTTGACGCTTTAGGGGAGAGAAGGCACAAACCACTAGTAATTAATACAAA

ATCAGTGAACCTCAAAGTCAGACTCAAGATTAAATAATGTCTATGGTTGCCACTACTCCAGTTAACCC

AAGAATAAGTAGTACTTAAAGGGATTTATCTTTACAGAAGAAATATGGTGAGTTAATATAAACATTGT

TCAACTAATGGTAACCATTAATGTAAGTGGCCATAATATAGTAAAATAGATGGATGGCAGGATCACAC

AGAAGCTGTTTGACCTAGTATTTCTCCAAGGTTTATTATAAGCAATAAATAGTATAGTATGCATTTCA

AGGCAAAAAATAAATATTACCCTTTATCACATTCTCGGGAAGGGGGGGGGGGACCCTTAATGTCATAT

GTAAACCACAAATCACATTATTAATATGTTAAATTTTATTTGTCCATATAAGTTGTCCTTTTCGGAGA

TAATTTATGTGATTTCAGAAAGAAAAAAAATATTAATTAAACTTTTTTCCCAAGACAAATATAGTTTC
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AAGGTCATGCATGAAGGGGAAAGAGTAGTGCACGCATAGTTTCAACTTCTCTTCTTTGACCCTTGTCT

AATGTGTATACCTAAGAAGGAAAGGGGAAGCCAGAATAGGGAGGGTGCGAGATGAAGGAGCTAGATAG

AAATTGTAGTTTTTCTTAACTTGTCTGTGAACATTTAATTTTTAAGTTAGAGATCAGATCTGAGTTCT

GGAAGATTAAGGTAGTATTTGGTCTGGAGCTGATCTCAAACCCACAACAATAAAGGCAAAACATGAAA

AAGTTTAGAGAAAGGATACTCTTAAGTCTTAACAGACTTAGTGGTCTGTGGGACCAACTACCATTCCC

CCTTCAGAAATATCATATAATAACTTTAATGCACACAAAAAGTCACCATCAATATTTAACAACAAACA

GCAATGGAGTAAACACTGTTACTACCCTTTAAAGAAAAACTAAACATTGGTACGCACCGTCCTTGCCA

GAGTTCACAACAATGTCATCAAAACTGTCAGCCACCACCACTTTAACAGGTTCGTCATTAGTTTCCGG

AATGGGCTCTGACTTTTTGAAAGGAAGCACATTGCCATCCTGGAACAAGATGATTTCAGCATTAGCCA

GATGAATCGTTATATCATAAAGCATATGAAACGTAAGGCTCAAGTCCCGATAGTTGACGCCAACTTAC

ACATCCTTAAGAATACAAATCAACTACCACAGATTATCCATTAATGTTCACAATGATAACAAGCATTA

CCTTGAAATCCTTCACCCATGATGAAATTTGATCAGGCTCCAAATTGGGCTTAAGATATTTCTGTCCA

TCATTGGTCTGTACAATGACGAGAGGAGCCTGGTCCTCTTTAAGCCCAAAATACTGTTAATTTAAAAC

AAAAAGTTAAAATGGTAATAGGAAAATATAAATAAAGATACCTCAAGTATAATATACTATACTATACA

AACCTGGAGGGCACCTTGACTAGATTCAATATCACCCAACAGAAACTTTATACCCTGTCCTTTAAATT

GCTCAGCAACCTCACGATATTTGGACTTGAAAGCATCAAGAAGTTCACTGCTAAAGTTCATAAATAGC

ATTGCCTGCCAAATGCCAATTAAAACAAAATGTAAAACTCATACGAATATACACCATCAAGTCATCAA

CTATCACAATGCAAGAGCAGACTCGCGTAAAGCAGGTAGACCAAAATAACGAAAAAATTAAAGCCAAC

CCTAAAATGGATCGACAGCATGCCCACGAAAAAACATGATAAAATGCAACTTTCATTAGTCTAAAACA

TATTTATGAACACACTCACCTTGGCATCGGGACTATTGAAGAACTTGACAACAAAAGGGTGATTTTCA

GGCTCTTTATTAAAAAGGGTCACAAGAGGCACACTAGCTTCTTCAACAAACTTCTCAAGAGCATCCAA

GTCGAAATCCTACAAGGTAACATACAACACTTTATATCATCATAAACATAGAATTACTTGCAAGAAAG

AGAGATTTTATGGTACACAAAAAAACTCAAGGAATTCGCAACTTTAACCTACCTGAGAATCAACAACT

AGCTCGTCAAATGGCTTGAATAATCTAACTGTAGGCCCAGAAACAGTTGTATCTCCACGTGGCAAGAG

CTTTGCATTTAAAGTGTGACCAAACTCATAGTCAGAACGGAACTTATCGGTAAGAGCCATGAAGTTTT

GGAATTTCTCTCCGGAAAATTCTGGGAACACTCCAATCTACAAGTTTATCACAAACCCTGCTTTTTAA

CCTTCTATAAATACGAGATAACTTAGCAATACGTGAACGAAGGGTTGAAAGTTACTTACAACAACAAT

CTTTTTCTCATCAATCACAGCCTTCGCATCTTCAGCATTCTTAATTTCAGCAGATGCGGGGCCACTTT

GCTTTTTTAGATATTCGATAATACCTTCGGCTTCCCGAGGTCCTTTGTAATCTTGAACAATTTTGCCT

CCGTTTCTAAAAATCTTAAGTGTGGGGAATCCCTTGATGTCGTATTCACCAGCAAGCCCTTTGTTTTG

TTCCTCATTAGCATCAACTTTTGCTAGAATGACCGGAGGGTCATTACTGCTCAATACTGATGCTGCTT

TCTCAAACTGTAAATCGAACAAAAATAATCAATCTTCAGATTATCAAGAAAATGCTATTAAGGTAACA

GATATATGAGACAAATCACATTAAGTTTAGTACCTCCGGAGCAAGCTTTTTGCAGTGTCCACACCTGT

CAGAAAATAGAAATCTTAATAAACATCACAAATAAAATAGAAAGTCTCGAGAAGCAGAATTCAAAACA

GTCATCATATAGTCAAAATAAAAGTATTAAACTTAATAATGCCATTGTGGTAACACAAATCACAAATA

ACTACCAGTTCAACTACCAACACATTGAAAATAGTGAAAAAAATAATAAGAACGATACATGAATACAA

CTTGACAGAAAGGTAAGATACTTGACTGGACAAAGGAGTGAAAGAACAAATGTAAGAACATGAATAGG

ATTGTGTAAAAGAAGAATCATCTTGAGATCTTGTGGTCTAAAAGCTACTGGTTTGTTACAAAAGGATA

TGGATTAAGTAAAACTAACAATCAATCAGCTTGTATAATAGCCAAAACAAGGAAATTCATATTGTTAA

TTACACCCAATACTTGTACGTTTGCAATTTGACAAAATAGACTACTACGCACCTATCTTAGTTCAACT

CCCATTTGAATCAACCCATCAGGATCACAAAAGACAAACTTGCTACACAGAATGCATATAGAAGATGC

ATGGATATATATATACTGGTAATCGTGCCCCACGCGTTGCGTGTGTGACGCGCAGTGCAATCAAAATA

TAGAAAATAAATGTAGTTATGATACAAATATGTGGATAATACAAAAAAAAATAAGTATAAGATGATAA

GACTTAAAAGAATGTTTGGTTGTTAAAGAGGGATAAATAGTGTTATTAGTTATTAATTTTTACATTTT

TTTATGTGAGTATGGTATTATTGTAATTAATAAAAAAGTATAGGGGTATTTTTGGAAAAAAGTGGCTA

AATTGGGCAGCCTCATTTGACTTGGGTTGGCTTATTATAATATAATATAGAATGATATATTCAATATA

TACTTCGGGGGGAGACGCATTCTGGAAAAAAGTTAGATTTATTATTCTCAAAATGTGGAAAGAACCCA

TTTCTAGCCCGCCCTACCAGCTTTTAACAATTAAGTACCCAATGTACTAACTTCTTCATTTTGGTAGC

CAACGTAAATGTTTCACGTCCAATCAAGTCACATATTGCAATTATATGAACGGAATTTCGTCACATAA

AGAATAGGCTAGGTACCAAAACGTTGAAATTGTTAAGATGATATTAGTTTGGTCACATGCTTTGTAGT

TTGGGTGCCAAATTGGTAGGACTAGGTACTAAACGTACACGATCATTTCCCCAAATAGAAAACAATAC

GAGTGACTTGATTGGACATGAAAAAGGTTATGTAGGGTACCAAAATGGAAAAACTATACTCAATTGTT

AAAAGCCATGTACTAAACGGGCTTTTTTTAACTCAAAATGTCATAATTAAAATTGTTCAAAATTTATT
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TAAATCATCACTTACCTTAAATATGTGACAATTAAACTCTGCAATTTCGTATTACATTTAAAAATGGC

ACATATCCCCCAAAAAATCCAATTAAATAGAAGCGGATGGAGTAGAGAGTATAAACTAGTCACCGAAG

CACAAGAATATCACAAAATAAAGCTGGGAAACTTAACGTTGAGTACAAACTTTCGGACAAAATTATAA

ATAAAAAAAACCTAATTGTATTTTTTTTAATTAGATTTTGGTGTATAATAAAATTAATGAAGCATCAT

TGAGCATCTAAGATAAAAAAAAAAAAAAGGATAAAAAATATGCAACATCATTGCGAATCATACCAAAT

CTTAAAAGAGATTTTCTCGCCCAATATATATATATTTTTAGTAATTAAGTCTCAAACTATATACTAAA

TGATTACTTTTCCAATAATGTAACCAGTTTCAGCTAAATTAGAAACAAAACACCATTATGAACCGAAT

CTCAGAACTGAATCTAAAATTCCCCTAATACATACACTGACACACATATAAAAAAATAAAATAAAATA

AAATAAAATAAATATATATATATATATATACCAAGGAGCGTAGAATTCGATGACGATAAAATCATGCT

TGGCCACAGTATCGGCGAAATTGGATTGATCTAGAGTCAACACGTGTTCCTTCAAGGTTGAATCTGCA

CCGTCCGATGAAAGGCACGGTGATCCAACGAGTGATAATACGACGACGAATAAGCTGAACCAAACCCT

AGAATCCATCGCCAATGAGCTTTCTCTCTCTAGAAAAATGAAAAAATAAATAAGATGGAGGAGTTTGT

TTTCGATCTGTGTCTGCTAGTGAGGGAGTTTTCTTTTATAAGAGTGAGGGACTGAGTTTTTTATTTTG

TTTTTTTTGCAGTTGTGAGCCCCTTATTTTTGAACTGGGTTATTAATTAATTCATTCTACTAGTTTAG

GCATTTATTAAACTTTACTACACATTTGGAAAGCTCATGTTTAAGTAGTAGTACAAGTTAATATCTTG

CTACTTGTTTGTTTCAGTACTTTTGGCTTTAATTAAATTTTACCCAAGAAAATTAATGTTTAGTTTGT

AATAGTCTACATCTTACTTTTTTAATGAACCATTAGAAAATTCTATCTAATAAATAATTTAAGTAGCC

AAATTGATTAGTGGAACCTCATTAACCATTACTAATGAAAAGCGAAAGTAGTACAAGTTAATATCTTG

CTACTTATTAATTCCACTAGTTTTGGCATTAACTAGATCTTACACATGATATTAATGTTTAGTTTGTA

ATAGTCTACATCCTACCTTTTTAATGTCCCGTTAGGAAATTCTAGCTAATAAATATTTTAAGTGGCCA

AATTTGATTAGTAAAGTCTCATTAAGTCTCCGACAAGCCTTTTTTCGGTATAAAAAATTAATTTTGGA

GCTTCAAAAAACTCATGCATGTCTCAGAATAGTTTCATTGAGTTTAATTGAGTGTGTAAGCTCAATCG

ACGGATAATTGTTATACTTTGTAATGACAGTAAACATTTTCTAATAATTTTTTTGTATTTTTCGTAAG

TTTTCATAAGAGTGAAATGTGGCGTCAGCTACCAATATATGCGACTATAACAATATTAAATTATAGGG

TCCGTGGTTCTATGTTTTGTTAAACTTTTGACATATTTTAAACATAGGACCACCAATATGTCATTATT

ATTATTATTATAATTTGTATTATCTAGTTTAAAATTAAAAAAAAATTAAAAGAAGATGGTAGTAAAAG

TAATGTTTTTTCTAGAGATTGCGATTTGCGTGAACTTCCTAATATTGGGGGCATTGCAAGTCAAATAA

AATGATAAAACAAGACCATTTGTGAATAACTATGGAAACTATTGCTGTAATTAAACTCTACTGTCATT

TCAAAAATAAATAAATTAAACTCTACTGTAGTTAAACTTTACGTTATCGCTTTAGTCTACGTAGAATT

GACACGTGGAGTAGTATGATTAGTGTAGCTTTGTCACGGGGAAATTAATCTACCATTGTAGCTCGATG

AGGTAGTCAACGAAATTAGTGTGAATATTACGATAAAGCAATAATCGGATGTCAATTGTCAAATTAAA

AACAAATGACTACGTGGGTGAACCAATATGAAGCTGTCACGTAAGTGAGATGGTTTGGAATTTAATAT

GTAATTACAGAGAAATACAGGCAACGTGGTGAAATGAAACACATGCATATCAAGTGTTGAATCATGAA

AATAGCTTTCTTCTTTTGAACTTATATTCGTTAACATCGTTAATGAAAAATTCCTATAAGGTTGAATC

GGTAGAAGCAAACTCGGAAAACGGAAACGCAAAACGATATGGGATGCGAAAATTGGAAATACACGCTA

AAATCTGATGGAAATCACAAAACGCTATCGGTGACGGAACCAGATATCCCCATCTATTTCCTTCCCCT

CAATGCTATTATAGTAAAAATTTAAATTCAACTATATGAATGATACGTAAACAGCACAAAATTGTGAA

ATATGGAAGTGCTATATCATAAATATTTATAATCAATGATTACAAAAATAAATAAATTATAATCAATC

ATTTACCATTTCGGGGAGGAACAATGTATACATGCATGATACATGTTTATAAACATTGATAAAAGTAT

GGATTATTGAAAAGAAGAATGCATACATGTTTATATAACTCCCCCAAATAATGCATAAATGTTTATAT

AAATGTTCATACTATTACATTGATCAGTTATTATATTTAAGAGGTATTCTAACTAAATTTGAGTTATA

CATATTATTAATTCAACTAGTAGCTCAAAATAAAAATAAAATAAAAAATTCATCCAAAAAAATCTGAT

ACCAAACAGACCCTTTATTACAAATATAGTATCTTACAAGTTTTACGGAAGGTTTCATTTAAATTTCC

CTTCATATTAAAAAAGTTTCTCAAAAACATTATATAAACGGTTTCATTTAAGTTTCCAAAACCTTTCC

GAATGTTTCCCTCGAAATAATAAGAAAGGAGTATTGTCCCTGTTTCCGGAACGCGATTTTGGAGAAAC

TTGTTACCGGACCCTAAACAAAATTTCCCGCTTCCAGTATTAATGATATTAAACTCGCCAAAAGATAA

ATCAATCTGGTAATCATTCCGATTATGGAAGCAATTGAACCATTCATAGTAGTTCGAAAATCTTTTTG

GTAAAGTACACTAGTAAAGTGAGGCAAGTAGGAAAATAAAATGAACGACCTCCAAACATAAAGTCAGG

AAGAATAATGCAAATGTCATTGCTGGATTCCTGAATATTATATTTTATGGAAAGTATCAAGAAGTGCA

ATCTCAAAACTTTCTGATTAGATTTACTCAATAAAGAAAAGGGCGAAAAAATGGCATGAAAAAAGAAG

ATTCATCTCTATTATTATCAAAAATTTCCAGGTACTCCCACAGTTTATACTCTCAAAAGATTGAACAT

TAATCCATCAATGGAAGACCATTCACCAAATGAGCTTTCATAATAAACCAATAAACGAATATCTGTAC

AATTTTCTTAACTACCTAGCTGAAAGACAGAAACTACACAAATGACCAAAACTTAGCTTACATTTGTT
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CACCTAAATACTGCTGCACTATTTTTCTAAATTAAATTTTCGCTGTCAATTTGGTTATTATTCGGGAT

TTTGAATTCTCACATGCTCATAAGCTTTCAGCGCCTCAGAGGTAAAATTCCCTAAAGCCTCAAAAATT

GGGATCAAACCCGCTTGTATACTACTTGAACCTGTGTTACTAGCAGCATCTCTGTACCTATCTTCGGT

CCATTTCTTTTTCATCATATCTAAATCCACTTTTAAATCATCCATAGCTGAAACTCCACTATCAGATG

TAACAAGAGACCCGCTATCACTAATGTCTATTTTCCCCCTCTCCATACGCAAAAGCCTAAGTCGTTTT

TCAAATTCCTTTGAAACATATTCCGCTTTAAGCCTTTGCCTCTGTTCTTCCCCTTGGTTTTCCAACAA

CTGTTCCAAACTCGAAGCAAAATTCTTCATTGCCTTTGCTACCTTTCTTTCAGAAATCGAATCCATTG

CTTGAGACCAATCGTTACAGATTATGAAAGTTTGAGGGGCACCGATTCGGCCAGGGGAGTACGGAATA

ACTCCATCAGGGGAATCTTCAGGTTCGTAAAATATACACCTTACTAGCCATCCGTTTAGAGATTCGAC

GAAGGATTTTTGAGTTGTGATCCAGTTACTAAAATGGCCATACCATGATCGGAGTTCCACTTCCAGGT

CAAGGGTGGCTTTTAAGCTTGCTCCTCCCCGAGAGTTGGTATTTGTTCTCAAACTACGAGCTTTACTC

TCGATGATAGCCTGGAACTGCTTCTGGTGGCACCTCAGCATGCTCCTCCACATTCTTATCAATCTGCA

AGGTGCAGTTATATATATAGCTCAACTTGGCAGCATAAGAAGTGAAAAAATATTCATGGTATTTGATT

TTTTTTTTTGAAAGGGGTATTTGATTATGATAAAGAAACTTTACAAAAACAGAACAACCGGAGCATCA

TGTAATTGCAAGCATGTAACAGCAAAACGTTGGCTTTTTTTCTTCTGTCCTGGAATCTAGGAGTAACC

TAAGCCATTTTAATATCAAACTGAATATGAAGTATAAACCTATTAATAACACCTGAAAAACAATATTA

AGCTACTATATGAGAGAACGATTTCAGTAGTTCTCTTTCACAGATATGACAAGTCAACATAGACAGGC

TAAGCGTTTATTGGACTTGAACCAATTACGCATAAATAAATTTTAATGATAATAATGCCTCCAATGTT

CATATTCAATACCTTATTCATACGTGTACTATGCAAATTCAATCAATTTCTCCTGGCTGAAATGCTTT

TCATTCTTTTCGATCTTGTTGGGCCGTGACTGAACACTAAGCCAATCTCGATAAAGAAAACTACAAAG

CAAGTAGATGGTTGGACATTGGAGACTACACTTTACATATTCAAGTGTTTTTAGATCAATTCTGCATC

ACTTCCTTTAAGCTTTTGATATTTCATTATTTACTACTACAAACTAAGACAAGCATCCACGGTAAAAA

GAGAGAGAGGCTCATAAAAATAAAGCACATTTTTCTTGTGATAGGAAATTCTCTAATAGATGGTGATA

AACTTAAAATGTTAATACTTCATACCCATAAATCAATTCGGAGACTTGGGGTTGTAACTCCTCGTCCC

TCAACTTGTGTATCCTCTTTGATATAGCATCAACAGATCTAATACAGACATTAAGTCTTGTGAGCAAC

TTTCGTATGGAAGCTTGTGTGGCGTCAATCTTACTAGTCTCTGCCCCACGCTCATCCAGAACTTTCAG

CCTTTGGCATTGTTTTTCATACATAACACGAAACCCTTCTTCATCCTGAACACAAGAGAACTGTTTTA

ACATCGGAACCAAAACTATCCAACAATTGCAACAAGTATGAAAGCATGATGATAAATCATAAGGTATA

TGTAAAAAACAAAGACATGAATGAAATTGGAGTAATGTCCAATGCATGATCATGCCATTTATTAAGTC

TGTGACTACATTTAATTGCTTCCCCCAAATAAATAGCCAATCAAAACCTCCAATACGATCAATACAAA

AAAAATGAGTAACAGATAAATTCTAGTTTCAATTCAGGTTAAGCACTAAAGACCTTGTTACTCTTTTG

TTAACCGAAAGACATGCACCTCTAACGTGGTTACTAAATTGTCAAATTATTGTGCTGAAATTGAAAAA

ACACGTTATAGTATAAAATAACATGTTACATAATTGAGATATTCTTCAGGAATGCGTCAAACAGACAT

CCAGGCAAAATCTTTTTAACTTATATCACTCTCAGAACTGAACAAAGGATACAGAATCACTGTCCAGT

AAAACTAAACATGTATACTAATTGTCCTAACATATAGACAATACAGTAAATATTAGAGGCAANNNNNN

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNTTCATAATTTCATCTATATTGAAA

TGTTTAGGTCCACCAAGTGGATCCTAAAAAATATCCCATCACTGATTGTATACTAATTGTCCAGTAAA

ACTAAACATGTATACTAATTGTCCTAACATATAGACAATACAGTAAATATTAGAGGCAAAAAGAGATG

GATAGCGTTTTTGTCTCCAAAAAAGTAGCATGGAAACTTTTCATAATTTCATCTATATTGAAATGTTT

AGGTCCACCAAGTGGATCCTAAAAAATATCCCATCACTGATAGAATCCAAAGCACGCATCAGTCTAGC

ACTCCTATTGATACAAAAGTTTCTGAATGGAAAAAAAAAATCTATTCAAAAACAAAAGAATCCGTAAA

CAATAATTTATTTTCTCACATGAAATCCTAAGAACAATTTGATGTACCAAGACTTGGGTAGATATGCC

GAGTAAAAAGGGCAAAACTCAAGACTGGATATGGCCGAGTCTCAGCTTACAAAAGGAAACTAACTAAG

CAAATATTAAAAAAACCATGCCAACAAGCCAAAATACCTCCCTATCCCTAAGAAGATGAAAACGATGA

ACATAAACAACATAATAGACATATATTTCCATTTCCTTTACTTCCTGAAACAATGAAAGTGTGAATCT

CCCAAATGAATTGTACATTAGTCGAAAACCATTAGTTTCTTAAACTTACACATTCCAATATTCAAGAA

ATATTTATATAAAACTGGGCGACATACTGTCTCTCTTCCTACATCAAATGCACACTAACTCTTAGATA

ATATAATTAATAGATTTCTAGTACATAAGGTGTATAAAGGAACATGAGAAGTAGAACAAACAAAAAAA

TCTGTTCAAATATTATGCAAGACCAACATCAATGGGTACACCAATATATCCAATGTCTCTAACTTAAA

AAAAAAAGGAATTAAGATCACAGTTGACAGCATATTATGAGCAAAAACCAGTATAACTTTTCAACAGC

AAATAATTCTTGTGAGGTCCATTGTGTGAAATGTGCAATCAGAAATTGATATTATTCTTAAATTAATT

CTGTATTCCAGAACTATAAGCATTTAGCACTACCATAGTACTTTACTAGAATAAAAAGCCTATAAGAT

GCAATGAATACTCACATCCCATAAAGCAGCAGTTGCATCTGTAAGTCAGGGGAAAAGGTTCTTATTCG
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ACATTTTTTTAAACAATTCTCAAGAAAATTATGAAATGGATCAACTTCAGTACAAATAAAAGCATTAT

TCCTAGCCATTTACCCCAACCTTGCATGCAATCATAGTTATAGGATGCATATATTTCTTGGCAAATAT

AAATTTATCCAGAAAATAAAATCAAAAGTAGCATCATATTACCTTTACTTCTTTATATAGTTTCTTCT

CCCATACATAAAGCTTCTCCAACGTTGATGAAAGGTTTCCAGGCTTCAGACCCCTGTTCTTTTCTGAG

TCCTCATAATACGCTTTTGCTAATTTCATTGTGCTATAAGAAAACTTTACTGAGCGTGTAGATGGAGG

GTAAGAAGATGGAGCTACCATGTATAGGACACGAGATAATAACACTGCATTAAAATCACAAGTTCTAT

TGAGTAGTGAATATCAGTGCCGATATCTACTTATGAAAGCTTAACAATTATCATTTCATAGGAGATCT

TCAATAGTTAGCAAAAGGTGATTCAGAGGAATGGATGATACACTTATCCCAAAATTCAGTCACTGATT

AAAAAAATTAAGCTGGTTTTCACCACCTATAATTTTTTAGAACTTTCAGTTATCTGCTTCTTAAAAAG

AAAAAGGTGATGTACAGGATTAAAACAATGATTCAACTAATACAAACATCTTATTGCTTTTGATTCCA

AACATGTGAAGATAGACAGTTGCATCAAACCAGCACAAAGATGGATGTGTAAAATACTGGCTTAAATA

TCATAGATATCTTCTGAATAACTACTATAACTAAACTGAACTACCAAATGTGCTACAAACTAGGTTTA

TGACTTATTTAGTTAAAAGTATAAGACCTTGAATTTCACTTCATTCTAGTTATAATTTTCGAATGGCT

ATTAAAAGTTAAATCATGCCTAGTTGCCTACTATACCCTTGAATATGGTCGACCCACAAATATCTCTC

CATATTCCATCCCTCTCATCAAATTAGATAGTAACTAACATTAGAACTTAAAATCTCTCATCAACAAA

TAGCACCTACATTATACATAACGACAGTATACTATTAAAATTTATAAACTTTAAATAATTAGTATGCT

GTACAAATATTTAATGCATATACTTTAGTATACAACAAAATAAATTTAAAGACACTAATATGAAATAA

AGTTGGGCTGATAGTAGTTCCCAATAAATAAGTACACTAAGGAGTACTAAACAGAAATTTTTCCAAAT

TATATCACTCTGCAAGTGTAACTGTATCACCAACAGTGAAATCTTGTACTAGCATTTCATCACATGTT

AGATATAAGACCAGCAGAAAATTAAATTAAAGCGTAATAGCCTTAAAACAACAATAAGGACAACAAAA

TTAACTCAGATAAATAGATTTAGCAAGGTCACCTTTAAGCAACGCGAATTTAGGCTGATGTGGCAACT

TTCCAACTTCAAGCAACATAGCTACCTCATTCCCATAACTAGAAGCTGTAACAAATTCATCTCTAATT

TCAGCAACAACTTCCTGCAAGTCTCGTGTACCACGAGCAGAGAAAGTAGCCAAGCTACTCAATCTCGA

CGATTCTATATCGTGTAGAGGTGTTGTGTCTACCTCAAAAGTCACCCCTTTTTTCCTCATTGACCCAT

CTTCTGTGCTTTTAGTAGCAGTGGTATCAGGACTGCTTTTTACCTCTTTTACGTCAACCGAATATGCC

ACCTCATCGATTTCTGATGGCACTTCCAATGTTGTTCGTTCACTAAAATCCTGTGCTGGCACTGACTT

TGAACTTCTCTTACTAGACTGTTTCTGTGACATTTCATCGTAATGCTTTTGTGACATATCACTATACT

GCTGTTGTGATGGACCGGCACTTGACCCGCTACCAGGTCTTTGTGATAACCCATCTCTAGAACTGCCC

TCTCCTTCCCTTTTCCTCATTCTATTTCCATTGATATTTTTCCTCTTAAAATTTTCCCTATTTGCTTC

ACTCTCTGTTTCATCTTCCAAATCAGGAATTCCCTCTCTCACCCTCACTTCAGTTGAATCAGGACTAC

TTACATTTGAACCGTTTACATATGATCCATACGTAAAACCAGGGTAACCCATATCGTACCCATCAAAC

GGATTAAGAAAGTCCCAACCAGACGCCTTGGGTGAAGGAGGAGGTGGTGGATCAACCGGACGTTTTGG

TTGCTGATTCTCAACCCCACGAGATTGCATTGGGTACCCATAAAACCCTCCATTCTCATATGGATTAT

TCGAATATGAATTTGGATATGAATTTAAATATGAAGTCGATGTTTCTGGAACTTGCCATGATGACGTG

GACTTTGTCGGATCGTAAATTACAGAATGGACCTGTGGCGCAGATCTCTTCATGTAATAAGTATATGA

AGTTGATTGCGTTCCGTATTGGTTCCAATCTGGTTGAAAAGGTGGGTTCATGGGATATGAACCCCATC

CTGTTTGAGGTTGTGGGTATACATTATAAGGTTCAAAACCCATCCCAGGATTTATCCCGTATTGTTGC

CAACCTGCTTGAGAAGGGGGTGATGAATACGAAGTTCCTTTATCCTTACCACGTGGACTATCACGTAA

ATGAATATGGCCTGATGATGAACCAGATTCGGAACCAGAATCAGAACCAGAAGATAAATGCAAATGTG

ACCCTTCCCCAACATGGTCGTGGTTGTGGTTATGGTCATGATCATGATCATGGTCATCATCTGAGAGA

TGAATATGTGAGCCTGAATCTGAATGTGTCGAAGAAGATGAATCAGAGTTAGCCCTTTTGTGATCAGT

GTTTATAGATCTACTACTGTTTTTCTTCTTCTTTGTTTTTCCTTCATTAGAAGGCAATGTTAATACAG

GAGAAGCTGATGGTGACATAATTAAGAGCTCTTCATCAATGAAATGGCGAAGCGCGTCGCCAACGCCT

ACCAAGGAACGGAAGTATGTCATGTGGGCGGCTGCTAGAGCGTACCGATGGTTGGCTGCATCCCGTAT

CAGTGCCTTTCTCTCTCTACATCTAATCACCAACGGCAAGTCGTCCTCTTTCGAACCTCCGCAGCCCA

TATCAACCACCACCACCAAACAAATTTGTACTCCAAAACTTATATTTATTCATCCCTATACCTACATC

ACAGACCAAATAAAAGAATGGTAAACACTAAAAGCATTAGACCTACAAGAAGTCGTACTCAAAGGGAA

ATAAAAAAAATGCATAAATGTTTTAGAGTCATGCGGTAAAGATGTAGTATGGGGCCAGAATTCAGAGC

TCAACTAAAGATAAATAATGTCATTGCATTTACTCTAGTGGTCCTTTCTTCTCTATGATAAATGAACA

TCCCCTTGTCTGATACTCTGATTCATTGTTGTCACTAATCCTGAATATTATTTCTATTCCAGGTTCTG

AGTAAATTTGAAATTGTAGAGAACATAAGTTCTAACTTGATAACATTACCACCGTGGGTTCAAACTTC

AAACCACTGTTTTAAATAGCTCGCTTCGCGGCTAAAAAACTCGATTCATAGTTTAAAAAAGCGGAAAA

AGCTTGCTTTCCCGCTTTTTTACACTGAGAAACCTTCCGCTTTTAACGTTGCTCTAACAGAAACGCCT
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TAGCTAAGTTATCGCTTTTCAAAACATATTTCAAACTTTGCAGACGTATGAATACATGTATTACATAT

ATACCAATACAGTAATTTACAAGTCATATGCAAGCCTGGAAAAAAAATGATACACCAACATGGCAACA

TTTAACACTTGTAAAACCAGCTTTCAAAAGATTCATTTAACCTTTTGGAATTTATGTATCTACACCAA

AAAAAAATTGATTAGTTTGTGGTAACTGGTAAACTTGCAGTCATTAGATATCATAAGTGCACAGTTAA

AGACCAAATTTAAATGAGAAAGCATTTACTGTAGTGGTCCCTTTTTCTCTTTATTGAATGAATACCCC

ATACCGAGCACATTGTTGGGTCATCGGTGCATCAAAATCAGTACACTTTCCTATTTCCTATAAATTGT

ACTTTTATATTGTGAGTTGAAAACTCAAGAACTTGCAGACCTATATACATACATTAATCATTATGATA

CATCTAAATTTTACAGACACCAAAGAAACTGCAGGAAACCATATCATACACAAGTCTCGTTTGTCCGA

AGCTTAAAAGCAAATAGGATTGCTTATTTGAGGCTAAGGGTCCGTTTGACATCAGGTTTTTGGTCAAG

CTGCTTTTAAAAAAACAATAAAAAAAGGCTAGCTTGAAAAAAGCTGCAGTGTAGTGTTTGGCACCACT

GTAACTTTTATAAGCGACTTTTAACTTATTTTTATTGATAAGTTATTGTTCCTCTATTTTAACTTTAA

TGTTAAAAAACTAAAAAAAAAAACTGCAAATTCCTAGCTTCTCTGCTTTTGAGCTTTTTTATCTTTTT

GACCCAAATGCTAGCTTTTTAAAGACATACCAAACACCTATGGATTTTTTTAATCAAAAATCTAAAGA

ATCAAAGAAAAAAAAGTTGTTGCCAAACATGCACTAAAAGAGGAAAAAAACGTTAAATCACTTTAAAA

ATAAAGTGACCAACCAAATAAAATATAAGAAAAAATATCTGAGCTTAAAAGCTGCAACCAAAAAAGCT

TATACATTATTATAGTCTGACAAAAGTTTGCCTAACCTTATTTATACTTGTGGAAAGTGGAAACTACT

TTACCATTATTCACTTTCTTCATTAGAACTAAAAACCAAAAAAGTGAAACTATAAAACAATAAATTAA

AGTAATAATTTACTACTACTATGATAAAGGGGATTGCATAGTTGCACCTTTTGTAGTTTAAAACTTTT

TATTATTATTATTATTATTATTATTTATTTGGTATTCAGACAACTGGACTTTTTTCTCAGACTCATAA

GATCCAATTTATTTACTTATTTTATGTAGCCAAACAAGTCATAATAACGTTGCAATTAACACTTAAAA

AACTCATCTAACATTATTTTACAAGATAAATTCAAGACTAAAAACAAATCGATTTCAAATTTTAACTA

TAAAACAATGTAGTTATACAAGATTAAACAGAGATTCTACTGTAACACTTGAAAAAAACAAATTCACA

CAATTTATTAAGAGTGAAACTAATTTAAAACTAAAATCAAAGAGAAGTCAAAAGCGATTTATTATCTT

AACTTCTGTAGCCAAATAAGGCCTTAAAAACTTGCAATAAACACTTAAAAGTTAGAAAAGTCATCTAT

CATTATCAAATAAATTTGCATAAATTTTAAACCAAAAACAAATTAACTTCAAACTGAAACTATAAAGC

AATGTAGCAAAAAATAAACTGAGAAAACAAATCAAACCCAAAAAAAAATCACTAAGAGCAAAACAATT

CGAAAACACAAATAAAAATAAATAAAAAAGTTGAAAAACAATGCCCAAAATTAGGAGATTAAATAAGA

AAAGTAGTAAAAACTAACCTTCGAGTCTCAAGTCATTGTTGAATCTGAGAAACAGACAAGAAAATAAG

CTAATATATGTCTGTATTTTATTTATTTATTTAGAATATAAGTATTATAGTAGATAATAATAAGCAAT

TAATTCCGTGATATTGGAAACACAAAAATCAGTCGGCTTCGAGATACGTGACTGTTATTAATTAATAC

TATGTATGTATGTATTTGTTTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTATATATATATATATATA

TATATATATATCGACTTGCGTCTCTGTCTGAATTGAATTGAAATTGAATTGAATTGTTTTATTGTTTT

TTGGTTTATGGGAGTTTGTAGCACTATTTGGAGGCCTGCACCGGTACTGATGACTAATTATAGTTGTA

TTTTATTTACACTACTGGGTCCTTCTAGTTTTTGATTAATTACCTACTTGATCCCTATTAATACTATT

ATTCACCAAATTTAGTTAGATCGAGGAATTCTGTGTGCATCTTCCAAAAGGTTAGATTTTAACAACCT

AATGTCATCACACTTTTTCAATGCAATGTTGGAAGCTTTGATCATCCCATCATCAAATCAATAGATTG

TGTTTTGCTAACGAACGTCCGCCAACATTGTTAATAGCTTTCTAAATTCAATTGCATTTATGCAAATA

TTGTTGCATCTATATCATAATATTATTGTTTTACAAAAACTATGTCTTTAGTTTACTTAATTTAAAGA

AATAATATTAATAAATTAATATAATAAACTTATTAAAACAAATATCATAGTTAACCGATGCATATGGG

GAATTGGTAGGGTAGGTAGAACTAATGAAAGTAACTACATTTTGAGATTTATATCCAAATGTTAAATT

GGCAAATTTGTTAAAAAAATCATATACTTATATTATATTTGATTTTCTTTTTTAAAATAATTATAATT

TCGACAGTTTAGTCACAAATTTATAAATATCAAAATGCACATATATATTTGTATGGGCAATTAATGTA

TAACAAATTAACAATTTACACCTTATATGAATGATGCGGAGGCAATACCCCGAGAGATTTATGTTCAA

ATTGTCATAAATTTTACCTCATCTGTCCCAATTCGTGCAATGTCGCAATACAAAATAGGTACACTTAA

AAATCGTATTGTAATTTTAAAATTAATAAATATAATTAATCATCTTAACTATGAAAATAAATTTTACA

ATTTACAATACCAATTTTGTATTATAAAATTTCACATATTTCCAAACTTAATATTAAATTGGTACGGA

GGGAGAATGTAACTAGATTCTATTACCAAAATAAAAATATACATATCGCACATATTACAGTCAAAATA

AGCACATCTTGAAAAATCTCTTACCATAAATTAAAATATACATATCGTAGTTATCACAGTCAAACTAA

GCACATTTTGAAATCATGCGTTAAATGAAGTAACTTATTCTTTAAACATCATATAATTCATATTGTGT

ACTTGGGCATTAGAGTCAACTTACTACATGAGCATGATATTTGACTATTTGTCGAAGTATTTAACGAT

GTAAAATATGGTACGTACGTAAATGAAGCCTAATCATTTTTAAATACATGTTTCCACAATCATATTTA

CGTTTTTCAAATTATTTCAGTAAATAAGTTGTAACTTAGCATGCGCGAACACTTGTTAATCGAACCTT

TGTAATAAATCTAACAAACTTGATGCATTTTGAGTTCCCCTCCACTATTTTTGGTATATTTTCATTTC



321 

 

GGTCATTATATATATATATATTTTTTATGGCTCTTTAAGAGTTCGTTACTTTCTCGATATTCACATGT

ATGAAGTGAAGCATCTTGATATTCTTGAAGGATAATCAGATCGAACACATTCAACATTAAAGACCTAT

TAACAAGGCTTTAACACTCATGAGCACGAGATGACTGGTGTGATGACTATCGCACGTTTCAATTCTTG

TCGTATGCCGTGTATTATTAGGTTGTAATAGTCCAAAACTCTTTTTTTTTTTTTTGCACTATGTTACT

TTTATTATGTTATTGCGTACACTCATTCCTAATTCCGCTTCGCCTTAGGCTTTGGTATTAAACAAAGT

GCAGTAGTTGAAGAAGTGCAATAAAATCATTAAATAGCAATATATAAGTTGGTCAAAAAAATGTATGT

TCATAACATGGTTAATTTGAATCGGTTATCCCATAGCTGGATTAGTGGAACATTAAGATTTTAAGAGG

AAAAAAGATCAAGCAAATACCGTGATCCATTCATTATTCCAATAATGTGAATGCCTAATTAATCTAAA

GTCACGAATTGAATTGATCAAACCTTCGGTAACAAAAGTTATTTAATGAAGGTATATATTTTGGCCCA

GTCTTCTCATCTTCCCCCTCATCGCAATTTCTAAAATCGTTTATACTGGGGCAGGACAAAGATTGCTA

ATGTCACACAAATATTAATGTTATCCCAAGATGACCTAGGACATAAAGGCAAAGGTGTACCAGAAAAG

GACATGATACATTTTTACCATTGCCGGGTATAAACAACAACCATATATTTGTAATATCAAATTGCAAA

TAGCTTACGTTTTAAGCTATACTATCGAAATTAATGAGAAAATAAATGTCATCTGATGATCTTTATTT

TCCACCCGCAGTAATGTAAAGGAGTCTAATAACTTTCCCATCTGTTAACTCAAAAAATATATATATAT

ATATATTTTTTTATAATTATGTTATAAAAAGTGTCATGAATCACGAGTCATATAAATTCCTTAAATTT

CAAGCAACACAAAATTCATCTTATATTATATGATTTCCTTTATGAATATAATAGTAATAAATTATCAC

GAGTCCACATTTTTGTTATTGAAAAATTGTTATGATTATTAAATAATAATAAACAAATAAAAAAGAAA

TAATATATGGTTATTATAAGGAAATTAATAAGAAAGCTGAAATTTTGTGTAAATGTAAATGGTTCCTT

TAAAATATAAAATATGTTAAGTTTAATGAAATGGTTAAGGTTGTTGATGCGGTTGCTATGATAACAAC

CATAGTAGAAGCCCTATTTGAGCTACTGACATAATATTATGAGGAAAAGGACCATTTTGAAAAAGAAA

AAAAAACGTAATCCATTATTATTTCTCAATTAAACCCAAATTTTACCAGCTTTTCAAATTAAAAAGAA

CCAAAAGCTTTCTTAATAGTTGTCTTTATAGTACCTTTTGGTGGTCTTACTCCTTTTACATTGTTGCA

AAGTATGATTCAACATTAAACGGATGCTGAGAGATAGATGTCAAATAATTTTAGAAATATATGGAAGA

TGATGGGGAAAGTTGTTGCTTTGTTTGTGCATGTGTAAAAGCAAATTGGAATAATGCATGGTAGGTTT

TGGCGAGGGGATGTCGGCACCCCCTCGTCCGGACCGATATCAACTCCACAACAGGCGATCCGGGCCTC

TCAAGCATGGGTGACGCATCACCCCGGATCTTGGGGAGCCGGACCGTGCCTAGGCCGACCCAGAGAAG

CTTGCTGAGCACTCTTCCCCAATTAATGCTGCTGCTCCCTTGGGGGACCCTTTATGTGTTTCATCGAC

GTGNNNNNNNNNNNNNNNNNNCCTGTGGGCCCCGGATGATGAACAGTGCCATTGTCAGAGTCATAAAT

GACCTGGAGCCGTTGGATCTTTACCAGACAGTGCAGTGATCCAAGGGCTAAGAACACCTCTGATNNNN

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNCCACAA

CTCGTAACTGGACCAATCCCTCATCCTTAAATATATTCTTACATTCAGTCTGTACCGACACTGACTTG

ATCGTCGGAGAGGGAAAACCTGGTACCAACCCCGGGCCCCTGTTCGTTTCTTGTGCAGGCTTAGAGAG

CACCTCGACGACGAAGCAGATACCNNNNNNNNNNNNGACCTTGGAAGATCGGAGCCGACGCGAATAAT

ATATAAGCCGAGCTTGGGAAGAAAATCAGGCTCGCCAGGTTTCTCTTAAATATTAGGAAATACTATTA

GGTAGTTGTAATATTTGGCTATTTGCAGCAAGTCATGCAATTTGGTTATTATAACTTATACTCCTAAG

TGGCATACGCGTAACAATATAGCCGAGATTAAATATCTCGAGGATGACTTGGTGCAAATAGCCAAATA

CTAGTTATAAGAACGACTTAGCAGTGACAAAACCAGAATCAGTTTCTGTGGGTTGAATTCTAAAGCTT

CATTATTGGGGGCTAAATAGCTATTTTTCATTTTTTTTGCACTGTAATTTTTTTTCCCAAAAATATGA

GGGGGACCCCTGACCCTCCTGCCAGGCCCCCTAGCTCCTGCGACGTACGTTTGTCATCTTATACATGA

CATTCTCTTACCATATATTGAGAGGCTATAATAACACACAAATATATGGGTATTGTAGCTAAGTAAAC

AATTGTATAAATTATAATTATTAATCCATATGTCACGTACATATTCTATATAAAAGTTCAAAATGATA

TAAATAAGTATTCATTGTTGATTTAAGCTCTTATAAAATCCTTACCACAATTTATTATTAATGAAATA

GTGTATTGACCTAACCATTTATATTTATATAAAAAATATATATATACACATGAGCATGACTGCGTTTA

ATCCAATCATGTACACTTGTGTTTTTGGCCTTTTGCCCATCTGATCCAATAATTTGCCAGAGGCCTCT

ATTGAATACACAGCACACATACAATATAAAAGATTCACGTGTTTTAGCAAATCCGAAAAGTGACGTAG

TAAACCAGTGGTTGAGTTTGAGTATTTGACAAAGGAATAGATAAGAAGTAGATTTTTTTAAAAAAATT

GATAAGAAGTAGTTAATATGTAAAAAAAATAGTTTCAATTCATGGATGTTTTTTATATAATTGTATAG

CCAGTCCTCCTTAGGCAGATAATGACATGGTCTGATTAATGGTTTTTTATTTCAAATAAATTTTGATT

TGGAAAATTGCAGACCAACAAATTGAGCTCTTGGTCCCACTTAATCGATCCAACATTATCTTGGCTCC

ACAGCATTGTCCTTGACATGCCATAACGATTTTGGAAGTTTTACATAAAAAAATATTATCATGTTGAT

TTGTCTTCAGATCTGATTAGAATTTCGTTCCCATTTGAAATCTACTTTACAAAATTAGCAATCTCTTT

TTAAAACATATTTTAGTAAAGTTAATGAGATAAGGAAAATAATGTAAATTACCTAAAAAAATTACATC
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TATATAGAAAATAAACAGCTAAAATGGAACAAATTGGAACGGAAATAAGTGTAGATTTAAGAAAAATA

CGTTTTGATGTATGTGCTACCTATAGACGAGGAAAAGTACTTCACTAACGTAACCAAACATGAGCATA

CTATACAATAAGTGAGCATAATTATTTTGGGATTTTCAAACAAGTGGTTATTTAAAAAATTATGTTTG

GATATATGGTTTGTCCTTTCATTTACTGCATCTATCCCTAATCGCAATAATGTAACCAAAATCTTATC

ATGAGATGACTGAATTATACTATGTTTATATCATGTTGGGGGCTAAAAAGGATTTGTATCGTCATTTT

TTGTTAGATTATATGATAGAAGAATTAATGACGTTTTTTTAAAACATTCGGTAGGGGTGTATACGAAA

CTGTGAGTTAGTGAAATGAGACCGACTTACATGTTTCCGATCGGATGGAGCTAGATTCAAATGTTTAC

TGATTAATTTTTTTAAAATCAACTCAACTCAATTGATTTATCATGTATGTTTATGGCTGCTAAAATTT

ATGATATATGACGGTTGGAAAGATTTTATGGTTTAGGCTGCCGTAACACTATGTTACGTTTTCAATTT

TAGGTGCTAACTTTGTGGTTCGTGTTGATGAAGTGTGTGATATTTTGGTAATATGTGAGAAAATGTGA

TGTTTGTTGCAAAATAGTATATGCATCATAATGTTTCTTATTTTATTTATACGATAAAACTAAATAAA

TGAAAGATGTAAGATTTTTACTTATGTTTCAAATCAGTAAAAGTTTATAATTATAAGGTTATGTAATA

TACATAATATAGTGAATGAATATTTTAGTGTGAACAAGAAAGTAATTATCATCTATTGTTTTATATAT

ATATATATATATATATATATATATCTTGGTATCATATTTTAATTTTTAAAGTACTATGATGGCCTTAA

TGTAATAAACTACATTTATAGAGTACATGATGTGACTGCGTAAATATTGAATTGAGATATTTTGGTAA

AATGCCGCATTAAAGTAAAAGGGGTGTAGTAATTTGTAGAAAAAAATACAAAGTTGGTGTATTAAATC

TAACTTTTGAAAGATAGATTCGTAAAATCGAAAGAAGTGCAAAGATAGGTACCTGTATTACAATTAAA

GAAGTTGATTAACATGCTCTCTTAGTTATCCCACCAAATTAACCTTTAAATAAGTTTGGAAGTGAGAT

GTGCACATGGGCAAAGCACGTGACATGTATGGTGAGATTTCGACATGGGACCCAACAATTAGTGTGAA

CCCACGAGGGACCCAATTAGTTGTACTCTCTATGAATGTGACTTCTAATCTTTAGTCCCTGTTTGTCT

TTTTGCTCACTAAACCAAGTGACAAAAATAATTACCATGTGAAATATTATATCACTATTCTCTGTATA

ATTTTGTGTATTTTTATTTATTTTTGTTTAAATTTTAAATTTTTATAACTTTTTTCGTAAGTTTATAA

GCTTTTATATTATATTGTATTCAAATTTTAAAACATTTGGACATAATCTTATTTTAGATAATTTTTCT

AAGATTTAATGTTTAATTTACACTAATCTATACATTTATTTCAAAATAAATTGCGTGTGAGTTTTTTT

TTAAAAATAATTATTGAAATGTATTGATACATGCATGTTTTATAATAATTATACAATTTTTTTTTAAA

GTTATTTAGAATAAATTTTTAGATAAAATAAGTAAAGAGGCAGTGAAAATGATAAAAAAATAAGGGTA

AAAGATTTATACTATGCTAAAAAATCAAATTAACATTCTCTAATTCTCTAAAGTCATGTACTAGGGAA

TAAGGATGAGAAGATGTTAGAGTTTAGAGTTTAAATCTCAGAAAGAAATATTTATGGCTAGCTAGTCT

TTTCTACAATCGGTTGGTACGAAATTATAAGGCTGTTCTATTCGAACATTTGGCTTAGTTACGTTAAA

AATAGTATGCATGCAAACATGAAACAACATTGACAATTGCCATGAAACTTGAGTAGAATAATATAACC

GAGTAGTATTAGTATACATATATAGTAAGTACATATTTACAAGTAAGGTTTTTGACGCATCAAGTACC

GAGAAGAGGATTTGAATTATAGTTTTGGGCAAAGAAAAATGTAACAAAAGAATGAAAAAAAGTGTAAC

GAAACAGGACAAATCATCCTAGCTATAAAAAGTACATGTCAATATGGCAAATTGGAAGCTTGGAAATT

TCGGCCCTTTTACATTTTAGATGTAATATTATTTGACACGCCATCAATTATTAACATACTAAATTGAT

AGAAAAAACAGTGTAACTCCCAAATATGCATATACTCTCGTAAACTCGTTGGCGTTAGATCAAATTCT

CATCGATTTTTAAAATGCCTACTTACTCTCTAAAATCTTTTAAACATGTATTTATGTCCATTTTAACA

CAAACTTGGACTTTTTTTTTATCATGTGTATTTTTTGTGCAAAACTTAATACTTAGACTTGGGTGCGT

TTATCTTTTAACAATCGAGCAAATATTATAGAGAGATACACTTTTATTTGCTTACTTCATTGAGAAGA

CATACATTCTCTTGTATAGGCAAGCTTAGCCAAAACATGAGCGGCCAAAAAGCAGAAAATAATGGAAA

GAAAAGGCCAAAACATGGGCGGCCAAAAAGCAGAAAATAATGGCCAACATAATGGCCTACCAAAAAAA

AGAGATTCGCAGCTTTTCCTTTAATTGCGCCGGGTGCTCATTGGGCCCCATCGACCACGCAAGAAAAT

GTATTAAGTGAAGGAATCTTTCTTAAAAGATTAAAAAGTAAAAAAATAATAAAAGATTTTAAATTTTA

TTCTTGCCCTTATCCCTTTTAGCTTTATCTTCTTCAGTGCTGGGAGGGCTTCAAAGAATGGTGAGGTT

ATCATTTAAATAATCCTCCATATCCTCGTTATCAGTCTCTAAATTTTCATCCATAAGAGATTCTGATT

TTGAAGAATTGGCTTGGAAGCAATCGGAAAAATCAACGTCTAACTGCTGTTGGAGAAATTCTAATAAT

TTTTCCTTTTTCCTTGATCTCAATATTAGATCCTAAAGTAAATTTCTTTTTAAAATCAGAAATTGATG

GTAGACCAATTGTCTTTTTCTCGGGAGCATATTCCCTTTCCATTTTATTAAAGGATTCAATAGTCTCT

TGAATTTTTATGAGGATTAATTTGTAATCAAACTTAGTCCACCATTTATAATATGATTGCCTAAATAA

GGTCATAATGCCAATTTCAGTTGGTTTAATGGCAAAGAACCATTGCCAAATCCAAGGTAAACTGAAAG

TGGTAATAAAACGGAGTAAATTACTCCCTTTAACAACTTTCACCCCCGAATTTTTGGGTTACTGGAAA

GATAATTTTCATATTTCTCAAAAATATCAGGAGGAAGAATATCCTCTTCGGGTCCTATAAAGGAAAAC

CAATTGTAAAACCAATATGACAATTCTTGGGTCAATAGGAATGGTTCTAAACGAATAAACCATGTATG

TTTTTCTGCGCGATTTTGATAATAGAACGCATGTTTCCAAGCAGAAATATAATCCCAATAATTGTAAT
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TTTTGTGGGCGAAGTTTAACTGAAGAGGTTTATTAGGATTTAATCCCCATTCGGTAATATGAATAACT

TGGTTAATAAAAGCTTTACTAAAAGAAATATCTCCAGTATGCTTATTTTGGTTCATATGATTAAAAAC

TACTAAAACAGTTTCAATAAGTATGGATTGAAAATATTTCAGATCTTTGTTATCAATTAGAGGGAAAT

TAGCCTCTGGGTCAAAATATCTTTTGGCCAATGTATTTGGCTCTTTAAGAGCTTCAAGAAAACTTTCT

TGGGTTTTTCCCGAAGATAAATAATCTTCATAATCAGCAGGCTCTCTCTTTGACCTAGGCGCTTGGCT

AGAAGAGGATCTGGATATACTTTTTGCAGAGGAATATCTCTGCTGTTGTTTTTCTTGCGAGGAAGAGG

AATGTCCTCTTCTTCCATGACTGGAATGTCTCATTTAGAGCCCAAGAATATATTCCCTGGTTAAAAAA

TTAGGAAGAAAATTATTTTCACCTTTTATGTATTCAATATCAAAGTCAAATATAGACAAAATAGATTG

CCATCTTGCAAAAATTTGTTTGTACGCTAAATTTTTTACATCATTTTCTAAAACATCTTTTGCAGTTT

TGCAACCAATTCTTAAAATAAATTTTTGATTTAATAAATCATCTTGGAATTTAGTAATACAATTAACG

ATAGAAAGAATTTCTTTCTTTATAGTAGAGTAATTTTTCTGTGCATTATTCCATTTGCCAGACGTATA

TCGAGATAATATCTCATTATGTTTAGAAGGGAATTTCTGTTTTAAAATTCCACCATAACCAATATCTG

ACGCATCTGTCTCCACAATTTTAAAACTTGTAGGAGATATAAGAGCTAGACAATAAGACTTTTGACTT

TTGACTTAATAAGTTTAACAACATTTGTATGAATATCACTCTATAGGGGTGGATTTTTCTTTAACCTT

TCATATAAAGGAGAACTATCAATAGAAAGGTTTTTATAATAGTCAGCAATATAATTGAGACTGTCCAA

AAATCTTTGTAATTGGGTTTTTTCTTGTAAAATAGCAGGGAATTTATCTGCAAATTGAATAGCTCTAT

CAATCGGAATAATCTTTCCTTGATCGATTTCCTGTCCTAAAAATTGAATATGTATTTGGAATAAAGAC

ATTTTAGTAGCAGAAACTACTAAACCAGCATTTTTTATGAGTTTAATAAAAATATTTATATGCTTAAA

ATGTTGGTCTATATCCTGAGAAAAGATGAGAATATCATCAATATACACAATGCTAAAAGACGAATAGG

GATAAAAAATATCATTCATAATGTTTTGAAACTCAGAAGGAGCATTTTTTAAACCAAATGGCATTACA

TTCCATGCATAATGTCCCATAGGAACAACAAAAGTAGTTTTGTACTTATCTTGTTCAGCAATCTGGAT

TTGCCAATAACCATATTTTAAGTCAAATTTTGAAAAAATATTGGCAGACTGGATCCTAGTAAGTAAAT

CCTTTTTATTAGGAATAGGATACCTAATCCATTTTAGAACCTTATTTAAAAGTTTATAATTAATAACT

AATCGAGGAGCACCTCGTTCTATCTCTGTATTTTTATAAACATAGAAAGCAGTGCAACTCCAAGGGGA

ATAAGATTTGCGAATAAGCTTTTTGTGTAATAAAGAATTTGGAAGTGTAACTATATGCTTTTTTCTGT

CCCAAAAAGCAGTGGGAAGGTCGCTACAAATTTCTCTTTTGATAAGATTGGTGACAAAACTAATTTTA

TCTTTTTGAGAAATAATTTGTTTAGAAATATTCATAATTTTTAAATCCTTTTGCAGAAAATTGATTTG

CTTTTGTTTATAAATCAAAGTTTCTTTTATCATATCAATTTTTCTAGTTTGTGGCTTAGTAATATAGT

CAAACATAATATATTGACCATTTGTCTCAAAAACGATACCCTTTGATGTAACCATAAAAGGTTCGATT

AGATTTAAAAAGGGAGTACCCAAAATAATTTGTTGAGTAAGGCCTCTAACCATAACAAAAGTGGTTTG

GAAACAGAGCCAGAATTACAAATATAGGCATTAGATAATTTATACTGGATCTTCATACGAGACCCATC

GGCAATATTTAAAAATTGTGAAGTTTTATCATAATACTGTGTAGGGATTAAGCCTTCACAAATACAAT

TTAAATCAGCTCCACTATCAATAAGAGCTTGACCAGAAAATGTATATTCTTTATTTATAACAATAGTG

ACTTGAGAATGCCACTTTTGATAAGTAATTCTATCTATAGTATTAAGAAAAGTTTCATCATCCGAACT

GCGACTAGCCTTTTATTCAATAAAAGGAATATCCTTTTGAATAAAAACTTTAAGAAATTTAACCTCAT

TTTTTAAATTATAAATTTCGCTGCGTAAATCAAAAATAGAAATCTCTTTTATTTTAAGGACATTAATT

TCCTCTTTAAAAGTTTTTACCTCTTTATGAATTTCTTCAATTGAAATACTTTTAGAGGGAAGGGACTG

AAGTCCTTGAAACACCTGTTTTAAAGAGTAAGCTTCTTCAGGAATATAAGAGGTTTCTTTTTGCTTAC

CTTTTGTAAGAACATCCAAATAATGTTCAATCATTTTTTTATTAACATCAGAATTATCAATTTCGTTA

ATAAGATCTAAGATAGATCGCTCTTGAGATGTAAGAACATTAATACTTAATCCATTCATATCAAGCAT

GGCTTTGTAGTGATTATCCTTACAACCACAATCAGAAGCAGATGAGCTGCTATTTTGTTCAGACTCAT

CATTATAATCTTCGTTTATCTCATTAGTATTTTCTGACTCATCATCAGAGGAATATAACATGACAGTT

ATAAGCTGTTTTTTCAGACCTTCAACAGAAATTTCATTTAATTTCTGCTTAGTCCAACATTTATTGGC

ATAGTGGCCTGTTTTTCCACACTTTCTACAAACAACTGAAGCATTAGAACTAGGCTTAGGTTTGGGTC

TAAATTTAGAAACATAATTAGTCTGATGATTACGAGTCTCTCTCCTAGGTTGAGAAGATTTTTTAAAA

AATCGTTTTGATTTAGAAAAATGTTTTCTCTTAGAAGAAACCTTATTATAATGATTTTGAGGAATTTG

TAAATCAAATCCAAATTGGTCGCAAAAATCACCAATTTCTTTTCTACCGGTCAAATTTTGACTCTTTA

ATTGGGCTCGAAGCTTTATGTCGTTACAGAGGGATAACGCTTCACCATCACATTCACTAATAAGTTGC

CCATAAGTATAATTATGGTAAGGGATTGTAGTTTCCCCAGTTTGCCGTAAAATTCTATCTTTAACCTT

TTGGGCAAATAAATTTGGAAGACCTGCTAAAAAAAATTCTTGACAAAAGTTTGCATTAGTATCCGGTC

TCATCATAATTTTTGTAAGGAAAACATCCTTATACCATCTAAAATGAGTTAAAGTTGGACATTTAAGA

TTAATTAATAAGTCCTTATTTCGTTCAATAGAAACGGGATTTGCTCCAATAAAAGCTTGTAAAATAGC

AGTTAACAGAGTATATACTGCATTTGGTGAAACTGTATCCGTATATGAATCTAAACCCTGTTCGGTTT



324 

 

TTATAGGATTTCTAACGATTTTAGTAGGTGTTAATATCATTCTTTGTTGTTCAGGAGACATAACATTG

TCCCACCAACCACGTAGTTGGCCTGCAAAGCCTGCTACAATAAATTCGGCAATTTAGTAGTCTGTATT

ATTAGCACTCAAACATACCGTAGAGTACATAGTTATCCTATGTAGTAGTACCATAATTTGGTACTCAG

TCATACCATCTATATTCCATTCATAGATGGTTCTAGCGCTGAAAATAGCAGCAAGATTAGCACTCTCT

TCTTCATAGAGTATATCTTGTGTCGTAGGCCTAGAATAATAATGCCTCATAGGGGGCGTTGGAATGGT

TTTTCGACCAAAAGCTGTAGATTTACCAAAAACATTTTGGTTTATACTAGCATGTGTATTTGGAGTAT

GTTCCATGGCTAAAAGCTGTTCTTCAAAATTGTTAATACTTTCTGTATCAGTGGGAATTTCTGATAGA

GTAGCAATTTGTTTACCTTTACCAATATTAAGGCTTTCTAATTGTTGTGTTAATAACGTAATAATATC

ATTATTCGTATTAGAAATAGTAATATCAATACTGGGTTTTAAAATAGTAGGTTCAATAACCTTTTGTT

GAGGGGTGTAAGAATAACTAGCTACATCAGCTATTTCCTTATGTACTATAATAGTTCCTTTGTCTTCA

ATACGACTTAGTTGGGAACAAATAGTCTGAAGAGTTAAATTAGTAAAATTTAACTGTTTTTTATGCGA

AAATGCCACAGATTCAATAATAGCATCACCAGCACGAATTTTTAAAAGTTCTGAAGTATAGCAGAAAT

CGTGTCCCCTTTTGCCGTTGTCCAATTTTTATGAAAAGTTTTGAGAACATTTAAAAAAGGACTGTTTT

CTATGGTAAACCATATAGGAAAAGAAATTACTTGTTGCATACAATCAATATGATTATAGTATAGGCGT

TTATAATTTTGTTTTTCTTTACTATTATAAGTAGCAAAAAACCATTTACGGAAAGAAGTATACTTCTT

TTGATTAAGATCGTTTACACAGTCTTGTCTATCATAAGTAAAAGGAATAGAAATAACATTGACAGCAG

ATATGTCATCAAACTCAGACAAAGTTTCTGGTTCTCTTTTTTCTTCGTGATAAATAGCACGAGGTATA

TTTTGTGACGAATTACAAACATCATAAAAAACTAAATTAGAATGTTTTGTTGATGTTATAGAAGGGTT

TGCTAAAGAAGGGTTGGGCGTATAGAATCTAGAGGATTGTCCTTCTGGCTTAAAAGAGCTTTCATAGT

CAGAAAAAGAACTTCTCGCAGATAAACGTTTTCCTTTATCAAATTTGATAAAGACATTTCCTTCTTTG

GTCTGAATAATTTCCTCAATTTTTTTAGTGTCCATAGGTTCAGCTGGACTAACAGAATTTAAATTCCA

TTCGGATGGAGGTTCAATATCCTCCCATTTAATAGTTTGTGGGGTGTGAACATCTGATTTTAAAAGGT

TTGTTTCTATTAAAACAGTTTTTCCTTTTGTGTCAAATATTTTCGCCCTTGGACTTAAAGTAGTCATA

GCTTTATAAAAAACTCTATACGTTATGTTTAAAGGCTCAGTGCCTTCTTTGAGTTTATAACCATGAGT

TTTGATATTTAAAGTTAAAACATTCAAAATATTTTTGTCTGTTAAAGAAACAGAATACTTAGACTTGG

GTATTTTTTATCATGTGTATTTAAAGTTTAATACTTTTTTTTTTATCATGTGTATTTTTTGTGCAAAA

CTTAATACTTAGACTTGGGTGCATTTATCTTTTAACAATCAACATATGCATGATTGGTTCTTATGTGC

ATCCATATGAACGGGTTGACATTTTGATTAATATTTTTTAGTCCATGCAAAAAACCTAAAACACAAAT

TAGATCAATAACATTTATGTATATATAGAAGATAAAGCCAAAACATCCCATTTTACTTCCTTAATGGC

TTTGGTAAACCTTATGCTTTTGAAAATGAATTGTTTTATTTTAAAAAAGAGAAGAAATGAATGATTTT

GCAAACGCAAAAATGTAAAATACTAGATGTGATGTTTTTCTTTATGGAAGGATTGACAAACCGCAAAT

ATTACCAAGATATTATGATCTAGCCGTCTAGGTCTAGCCAAACTTAATTAAGAGCATCTTTAGCGGGG

CTGGGTTAGGATGGACGGAGCAAAAAATCCACATGTGTTACGTTTATCGGAGTGTTGGCAGCGATCTC

CTATCGTCTCCCCCTCTCTCTCTTCTGAATTTGGAGTTCGCTTCTCCATTTGGTCTGCGTTGGCTCCG

TGTGTTTAATTACAGGACTGATCTCTGTATTATTTACAAACCAGTCATTTAGTTTTAAATGTATTAAA

AAAATATGACCGTTAATAATTACAAAATGGTCGATGTAGTTTCGAAATAATTATAAAACATTCCCTAT

AATGGTAATAAACGACTAGTTTGACTTTTTTTTGGTTCCCGAATTTTTTTAACTTATAAAATAGTCCT

TATAACGGCTAGTTTTTGGTCCTTAAATATTTTTAAATTACAAAAGAGTGTAATTTAATTCTTATATA

AAACCGCACTCTACTATCATTCAAAACACATCATTTCAAAAACACTCTTACTATCTTAAATATATTAT

TCTATATATCATATAATTCAAACATTTTCTATCCGAAATACAAATGGATCCAATCCGATTCTCCTCCT

CTTCATCTGATTACTCGTCCGATTCCGATGATGCCAATTTCGCAACGATGAATGAAAATTTTCTCGCC

GACGACCCTATGTTTTTACCGATTCTTGTTTCTTTCGAACATGAAGGAACTTCACAACAACGTCCGTG

AAAACAACGAGTTGAGAGGCCTCGATTAATTTATGAATGGGACGCTAAACTACGGAGGCACTATTTTT

TTGGAGAACACATGTATCCGGACGAAGTATTTCGACGGAGGTTTCGTACGGACAAGGAATTATTCGTC

AGAATGTCCGATGAGATTATTGAGAAAAATCATTATTTCCAACAAAAATATGATTTTGCGGGCCGTAT

GGGTGCCATCCCTTATCAAAAAATTATTGTTGCTCTTCGCATGTTAGTCTATGATCTCTCTACGGATT

TAGTCAATGAGAATATTCGTATATCCGCAAATTCTATCCTTAATTGTATGAAAGAGTTTTCTCGTGCT

ATCGTGAGAACATTTGACGAGCATTATTTTAGAGAGCCAAATGAAGACGATATTCGTCGATTGAACAT

TATCAACACTCGTACGGGTTTTTCCGGTATGCTCGGAAGCATTGACTGCATGCATTAGAGGTGAAAAA

ATTATCTCACCGCTTGGGCTGACCAATATCAAAGTGGTCACAAAAACGAGCCATTAATAGTCGTTCAA

GCGGTTGCTTCTAAGGATTTATGGATATGGCATGCTTATTTCGGGGCATCCAGTTGTAATAACGATAT

CAATGTATTAGAGGAGTCTAATTTATTTGATAGACTTATGGAAGGCGATGCCCCACCTTATATCTATA

AAATAAATGGAACCGAACACAATATGTGGTACTACCTTACTGATGGTATTTATCCTCCATGGGCTTGT
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TTCGTGAAAAGCGTTCCGTCTTCTATGTCACACAAAAAATTGTACTTTTTCTCAATACCAAGAAGGAG

TTTGAAAGGACGTCGAGCATGCATTTGTTGTGTTGCAATCTCGTTGGCAAATTTTAAGAGATTCGGCA

CGCTTATGGGATCAAGAAGATTTAAAGTACATCATGTTAGCATGCATAATATGATTCTTGAAAACGAG

CCTCCGGAACAATTATAGTCAAGAGATTTTCCAATGGTGGGTTCTGACGATCCTTCTCCAACTCTTCC

GGTCATTGAAAATGTTGTTCCAACAACATTTAGAGAAAGACGTTTATCGTTTAAGAAAAAAAAAACTT

GAAAACCTTCAAAATGATCTAATCGAGCACATTTGGCAATTCTATGGTTTGAGAGTTTGAGGCCGACG

ATGTTCAAAGTCATGTTTTTTAATAAGTGACATTGATGTAATTCTTATTTTTATTTTGATTTAATTTT

TATTTTCAATTGATTTAGTTTTTATTTTTACTTAATGTAATTTTTATTTTTACTTGATGTATTATTTT

ATTAATTAATGAAATGAATGTTTAATTTTATTTATTTAAATTTATAGTTTTTAGTTGTTAATTATTTA

GTTTTGATTACAATTATAACTGCTAAGACCTATTAACAATTACATTCAAAACTGTTATGATCTGTTTA

GTAATTTCAATAACATTCAAAAGTTAAACCAACACACCAATAAACTTGACCCGTCGTTCCTCACAAAA

CAACACCCAAAATTTAAGTTAAACCAAGAAAATGAACCAACCTATTGTTAAAGATGCTCTATTGAAGT

TAGCTTTGATTTCTATCAGCTATTGTGGATATTATCTAAACATAATTAATCTTCTAGAGTTTCCCTTC

CTTTAGTTGAACTTGAATATTCTTGAAAAGGTCAATTGAATATTACTAATTTAGTTAAATTCAAGCTT

TTGTTGTGATCTTTCTAAGCATAGACTGGGATTCTACTTTCGTGTGGTTGGCACTTTTTCTAGGAAAA

GATTATTCAAGTAGTATACTTTAGAATAATTCAACTTATCCATATGGAGTTGGGTAAACTGCTTACAT

TTTTTTAACGAGGAAAGAGATCTAAAGGACAAATGGGATGCATATTTGTATGTCTGCATAGTATTCCA

TGGGTATAAGGTTATTAAATAGCTTTCTAAACCTTTTCTTAATCATATATTAATCTTCTGAGGCTTCT

AAGAGACAAAGACAGATTTTGGAGAGTTCAACCACCACAATAATGAATCACGTTGCTTTGAGATTTTG

TTTAACAAACTCCCTGCCATATTTTTAAAATAATGTCATCACACTGTTATCGGATTTCTTGTCATGAT

GGAGATGCCAAAAAAAAAAATATATATATATATATATTTCTATCATAATTTAATTACTAAAAAAAACT

AGGCAACTGGATTATTTAATTAGCGCTCGTGAACTGAAGGGAACTCCGTTGATGCTTGACGAAGTACA

ATTTTAAGATTTGGGTATAACTGGATATTTGGACGAAATTGGTCTGATAATTTAATCAAGATCTAATG

CGTGTATATATATCATTTCAAGCAAGACATTATTTGGATATTTTACCATCTGGAACTAGATCTTTGCT

TGAAAGAGTAATAGATTAATTCGGATAGTAATATTTCACGAAATGGTAAATTATCGGAAATAGATATC

TAGCTTTGATTAAACGGTAAGATGGGATTCAAGGTACAAGGTACACACCTCCAGACTACTCGTATTCA

AAATACACCCTACACCTCCAAAGTTTTAACTTTTAAGCAAGATATTATATTCAAAGATAAACGAAATA

AAATACTTCTACAAGCTACAACACGGTATTTTAAAGTATGTAAAGAAAAGCTAATCGATGGTATTTTT

ATGGCTTTTAATCTCTACCCTACAACTCGGTCACCAGTTAAATTGACACAGTAATCGCTGGCTTATAA

TCTCCGCTAAGATAAATGCAATTCGGTGCCTGTCTTGTCTAATTAGACAATTCTTTTAGGACTCCCCA

AGTATACGTGATTAAGAGTGATTTTAGGTTGTCGATATAGTTTTATAAACTTTAGTTGTTGTCGTGGA

AGCAGCCTCTTACAGAAATACAAGGTAAGCCTGTCTACATTAGGCTCAAAGTGGCCCGACCCCTCCCC

AGACTCCACGCATAGCGGGAACTTTAGCACCGAGTTTGCCCTACTTACTGTTAGCATGAAAACTACTC

CATAGTTATCAAGTTTTCTTAAAACATTGACGATAAAAAAGACGACAATGAAAAGGCTCTAATAGTAC

GAACGTCCCACCTTAATCAGTACGTGTTTCTTAAAAGAGTAAATGACCATAATGGCTTATAATGTGGA

TCACAACTTTTATGAAAAAAAGACAACAAAGTAGTTGTTTGTTTTTTAAATTCTTTCAATAAGCGTGT

TGTTTGTCCCACCATCTCAAACCCAGTCACTTTCAACAAAGGTCTGTTAGTGAAACACTTTTTAAATC

TCAGTAAGTTTTGTAAGGCAAAAGAGAAAAAAAGGTAAATGTGGGTAAAGGGAAAAAAGACATCGGTT

ACAAACAGAAGAAGTGACAACCAGTTGACCTCACAATTTTACTATTAAATTACCCTAGAAAAGAAAGA

AAGAAAAACTCATTTGATGTTTATTCTTTTTCTCTTTTTGAGAGATGCAATAATTTATAGGGATTTGT

GGATCAAGAATACCGCCTTGTTTAAATGTATATGTAAGGAAACTGTCAGAATATCTTTTGGATGAATA

TGTAAATTTTAAGTAGTTCAATCTTTAAAGTGCATGCAACAAATATAATAACTCAACACGAAAAACAT

TCTTTCATAGAAAACAATAAGTTTGTTACTCCACTGACAATGTAATTAGATGAAAATTAAAACTTCAA

AATATCAAATTCTACACATTTATAATGTCAGTAGCTTCTGTATACTTTTTTTTCTTTATTTATTTTCC

CAAAAATATTAAGCTTTTGCTCAAACAATCCCAGTGTTGTTGGCTATCAGAAGTCAAAAGGAACAGGT

GATAGGTCTGGTTTCTAACAGGATGTTAAATGTGTAGGTTATTAAATTAGTTATAATTAACGAACATT

ACCAAGTGAATAGAGTTGTCTCTGCCTTACTGGCAGTGTCCTAAAAATCGGATTAGTGGGCCGATTAG

TCGGCGATTAGTCGTTAGTGGTTTCCCATCCGACTCGGCTAATACTAGTCGGTTGAGAAGTCAACGAC

GGTCAACACATCGATTAGTCGGATTAGTCAGCGATCAGTCGGATCAAATCAGTTAGTCAGAAACATAT

TAGTCGGATTAGTTGTTGATTAATCATATTAGTCGGCAATTAATAGATTAGTCGGTGATTAGTCGGGT

CTAACTTGAAAGCTCCTTAAATACTTTAAATATTTTTTAAAAAATCACCACCGATTAGTCGGCTAGTC

GGTTCCTCGGAGGTAAAACACACAAGGAACGCCTAACGACTTCTATAACCTTGCTTACTGGTTGAGAA

AAAAAAATACTAATACGATTAAATAGTTGAACGGAACAGGGGGTATATAATCTTACTGTGCAGTGTTG
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GAGAGTCCTCCAAGAGGACTCGATAATCTCACTTAAAACTTTGTGTTGCTAGTTAGTAGGAAGTGCGA

CTGGATTGAGCTATTTTCATATGGGGTATAATAGATAACATACTGAAAGTCCGCAAATAAATTTTGTT

AACATCATTCAAGTTTCCGAGAGGCCTTGAAAAATTATCCTCAAGCATATTTGAATGTAGCAGTGAAA

ACTGGGGAATTTTTTTTTTGAAAATAAAAGTGATACCATCATTAAATTAAGTCCATCCGACCAAACAC

GATTGTTTTTAAAAGATCCATCTGTATTACACTTTAATCTATCGTTCACGGGTTTAGTCCATTTCGTT

TGCACTTGGGTGTTTTCATTTGTATAGTCACTGCTATTGAGGTGCTCTTTCAGGAAGTCTTTATGCAA

CTTTAAAGCTTGACGAATAACATGCTTCGGAGTTGGTTTTTTGTCGTTAAAAACGAGCTCATTTCGAG

CTTTTCAGATTTGGCAAGTAATATTCATGACCATCTCCACATAGTATTTGGGTAGCTTTTTGTCCAAT

AATTGCTCAAACCAAACTGCTAGTGAGGTAATACTGTGGGGATCAATGCGAATGTTTAACGGACAACC

AAACCAAACTGTTCTAGTCCAAGCACATTGGAGAAAAATGTGTTCAGATGTTTCTATTCTGACATTGC

ATAATGGGCATGTAGGAGTAGTTCCACACTTTCTTTTGAAAATGTTTTCCTTTGTAGCAAGTGAATTC

GACACGGTTTTCCAAAAAAAGTGTTGAACTCTCGGTGCCGTCTCTGCCTTCCAAATACGTTTCCATGT

GTGGCGGGACGGTTTATAAGATGAACTGGGTACTTCCATTATTTTGTTTCCAGAATACTCCAACCAAT

AACCAGATTTGACTAAATATATGCCCGTCGCAGTATGGTGCCAAATTTGTTTATCATTCCCCCTTCTT

GGCTTATCGGAATAGCACTGATCCTTAGTGTCGTTTGTTTTTGGACCACTGACAAAAGTTTGCCCATA

TCACATGTCCTTGAATTTTGATCAATGAAGTCGCTAACTAGATTTAGTACACAATCGATCGGTTTTTG

TTCCTGGACAGAGAAGGATGGTTCAGTCGGAATCCATTTATCGCTCCAAAAATCTATTTTATCTCCTT

TGCCCACATTCCACCTTAGCCCTTTTAATAACAATTCTTTTCCTTTGATTAACCTAGACCACGCCCAC

GATGCACGTCTTCTTTTACATGCTCTTAGACACCCATCGTTAGGAAAATATAACACTTTTAAAACTCT

CGCCCATAATTGATCATGATTATGCAGTAACCTCCAATATTGTTTTGCTAACAAGGCACAATTGAAGG

TATGCATGTTTCGAAATCCAAGACCACCTTCATCTTTCGGCCTCGACAAATATTCCCAACTTTTCCAA

TGGATTTTCCTTTCTTCTCCATTTCCACCCCACCAAAAATTTCCTATCAATCCATCTATTCGGTTGCA

AAGATCTTTCAGGATTAGAAAGCAGTTCATAGGGTAAGCAGGAATCGCTTGCGCTACACCTTTAATTA

GGACCTCTCTCGCCGCTAAGGACATCAGGGTTTTTTTCCATCCCTGGATTTTATTCAAGATTCTTTCA

CGTAAGTAAGCCATGACACTTGATTTAGAACCTCCCCAGCTAGACGGTAGTCCCAGATACTTAGACTG

AGGCTTGAACCTCGACATTCCTAGTTGTTGTAACAAATCTTGTTGCTTATTCGGAGGACAGTTTGTAG

AGAAAAAACCCTCAGACTTAGCTAAGTTGACAGCTTGTCCTGAGACATTGCAGAAATCTTGTAAGATA

CCCTTGAAGGTACCAACATCCTCATTATTTGCTCTTATGAGGATAATCATCAGCAAAAAACAGATGCG

AAACAATAGGGCAGCCACGAATGAGAGTGAAGCTTTTGAGGTTGCCATATTGTTAATAGCAACATTGA

GTTTTTTCGATAACACATATGCGACTAGTAAGAAGAGGTACGGGGATAGCGGGTCCCCTTGTCGAATC

CCCCTTCTAGGCTTTAGGTCTCCAATGTTTGTGCCATTCACTCAGACCGAAAACTGAACAGACCTAAC

ACATTCCATCACCCATCGAATCCAAGGGTCATCAAAACCCATACGTTTCATTACCGCTTCTAAAAAAT

CCCAGTTTACTCTATCATATGCTTTATTTAAATCAATTTGTGTCACACAATTGGTGATTTCTTGTAGC

TACCAATTTTCGTGTTTTTATCTTTATCCTAATCTATGTGAGACTTGGTATTACGTACATTTGTATTG

CTGTGGTGTGTTTCGGTAAATAAAAAACTCAATGCTGACGAAGTATGCATAGCATAAGAATGAATATC

TTAACAAAATACTCTTAACAAAAATCGTTATCCAAATGACATGATTTCAAACGTAATTGATAAGATGC

TCTTCAGCAAGGCCTGTCATTCAAAGAAAAAAAAAGTTTTGCCTGGATAGATCATAGAATGTAAATGC

CTTTACACAATTTCGTTCACATAACCGATTTAGTTCCTAATTTCATATGGAGCGAGAGTGGGTGATAT

TAATTTATAGGAGAGTAAAAAGTTTAATATCAAATCAAACATCTTTGCATATCTTCATTTTCAGCAAC

TACTCTGTATAAACTAATCGCATCGGAAAATGCAAACGTTGTGAATCAAACTAATCGCATCTGACAAA

AGGTGCTAACAGACCTATTACATATAGTAGAAACAGAGAAATGAGTCAAAAGACGAGGTCTCGTACTC

TTGTTTATCGGACCAATACGTTTTAGTCAGAAACAGGAACTTCAAAAAAAAAAAAAAACTTTGAAACC

TATATATTTGGTAAAATAAACTTGGGAACCAAGCAAAATTATGCTGTTCATTTACATGCATTTACTGC

ACTTATGAACAGACCTGTCCTTTCGTCTTAAGATATCCCTGCCGGACTATTGCAAAGGAGATGCAACT

TCAAAAGTAAAATTTAGTCGAGGGAAAAACAAAACTTGTGTGGACGTTGAACAGTGCCAAGTTCAGAG

TTTAATATCAAAACAAAAAAAAGATGTGACTCAAAGCGCACAAAGCATAATTAATTTATCAAAAGAAA

AGTAAAACTAATATGGTTGATGACGCCATGTCATCTTCAGCAATGGGTATGAGCAAACTCGCCATTCC

TTCAAAACGATTATCTTTTAGTAGGTGATTCATACTTCTCCCCATTTGTTACTAATTCCTAAAGTAGG

ATCCTGTACAGATCCTACTCGATTGTTGTTTATGTCACCTCTTATCTTCTACATTATTTTTTCAGGTT

GCATTATCGCGTTTTCATTTCTGTTTCTAAGTAAATTCAAAACTCATCCAGGAAAACCTGGTGTCAAA

CACACAAAACCCTCTAAATGCATTTTATATAAGCAGCCTTTAGCTCAATACAACAATAAAAAGAAAAG

ACAAAATTTTAGTTGCCTAACAAAGATGTCACAAAAGCCAAAACCGCAATCCCAATCATGATATTGAG

AAAATAATTTGACTGAAGAGGCTTATCTGGGCTCCCTCCAACGGCTTCATATTCTGCACGGATTTTCT
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GCTTCATAGCATCAGACAGCTCTCTCTGCAATTTAAATACGCATCACTATATAATATTTATTACTCTT

CCTGATTTTAGACTTCCAAATTCTACATTTGAATTCACTCGTTTGACAATGTCTTGATATCGTTTTAT

TAAAACAAACGACTCGAGAAAACAAGAAACTTGTTTTTTTCTTAATCCTGCAGCAAAAATGAAAAGAT

AGGGATTTAATACTTTAAATTATGATTTCTGTTGAAAACCTCTTTCAAGCGGCAAGTTGCGAGAGAGT

TTCCAAAAGCACAGAAAATTGTTAATGTAAATAGAATTGTGAACAAATATAACCTTTCCGGATGAGTA

CTTAGCAGCAACAAATTTCTCAGGTACACCTTTTGCAGGGACGTCATCTATCGTGATACCCTGGCCAC

AAAAATTAAACAATTGACTTAATTAAATTTGACTTAAATAAAATGAAAAAAGTATTCAAAGAGTCAAA

CAGAAGACAAAAGGACATTGTGGTTCTTCAACAGTGATTAACTTTAGAATAGTCGAATCAATGGAGTA

GAACAAGAAAGAAAAGCAGTAAAAAGAAGTTAAGTTAAAAGATAACTGTGATTGCTGATTAGCCAAAT

ACTACAATTTATACTTTAATGTTCAACGAAAGTATGATCATGTATTTGGAAAGAGGTAAAGACCCCAG

AGAAATGTAAGAAATCTAATCCCCCTTAATAATAATTTAGAATATGGTTCATAAATAGCAGCAACAAA

CAGTGGTTTAGAAAGATCACAAAATCACAAAAATAAGATGGAAGCTTCTTCCAGCTTATTCAAAGGCA

ACAAGTAGCAGTTACCAATTTAATTCTATTTTTCGAAAATTAAAAGCAGGATGGATCAGAAATCCCAA

ATGGGAGGGAGTGATATTCTATATGAATTTTTTTTTCACACTATGGTGGCAGAAACGCTAGTTTTTAG

ATTTTCCAAATTGTGTGTGTGTAAGCCCTGACTGTTTCATTTCGTGACTAAAAGCCAGTGAGTGATTT

ATATCAACATACCTCGGGAGGGTCAAATTTGGCTCCAGCATTGCTTAGTTTGGCATGGGCATCTGCAT

AGTCCTTGAAAAATGCTTCTTGATCCACTGCATATTTCTCTGCATATACCTAAAGGAAAAAAGATTTC

AACAAAATAGCAGGTGCAAGATTAATGGATCGATTGCCATTACTATGGGAACTTATTCATTTAACCTT

AAATGACGGGTCTTCAAAAAGAGCTGCATCAGTAGGCAACACCAGTAAATCCTCATCCCTCTTTTCCT

TTATATCCTGCATCAAACACATTTGATGAACTTCTAGAGTAGTGAACTTTTGCTGTCTAAATCTCACA

ATTCTCACGTTGACATTAATCATTTTTAAGGTACAATTACAAATAAGATGCAACAGTTTTTTAAAAAA

AATTAAGTTCTAACTTAAATCAATGTTTTAAAAATCACGCTATATAGCACGAAATAGCAATTTTTGGG

AAAAAAACGCAACGAAAAACCACTATTTGGCTGGAATTGCGCTAAAATCGCGCTATAGGGGACTAAAA

GCACAAAAAGCGCAAAATTCTGGACCAAAAGCGTAAATAGCGAGTTAGGGAAAAAAACAGCGGATCTA

AATAATTAATAGTGTAATTTTCATAAAAGTGTGTGCAGTCCGGATGGTTGTGACAGTGCATTAATTTC

CAGCAGACCCAAGTTCGAAACTCACCTACAACAATTTTTATTTTTTTTGATTTTTTTTATTACTACCT

AATATAACTATACATTTTATCTTTTATTGTTATATATTCTAAAGTTTAGTGCATATTTAGGCAAAAAA

AAGTACACCGCAAAGCGCTATGTAGCAACGCTATTTGCGCTTTTGGCGTTTCTCTCGAAAAAACGCTA

CGCTAGCGATAACGCTATTTAAAACATTGACTTAAATACAGCGGGTATCATACCTTAAAGTAAGAGTT

GTCGAACTTTAACCATTGAGATGTCCACGACTGTCCTCCTGGTGCTCCAGGCCCATCTTTCTAGAATG

ATTTAATTTGAAACTATTAATCTCAAAAATATGATACACGACGACCAAGTAGATTCTTTTTTGGATTT

ACAAGAGCAGAAAAAATATAACAAGTCCAACTCTTTAAACATGCATACTTTTTCCAATGATAGACCGT

CACTTGAATAAACTTCTTGAAGCACTGTCTTTGGTCCTAAACATCTCTAGTTTGAGTATCAATATTCA

TATTTTTATGTTTTCTATATATTTCATATAAACAAGTTATGTAAATCTTTGAATACAAAGATTTGCTT

CTGTAGTAAGGGCTATGTAACGCAAATCTTTGTATTAATTAGAAAGTAGTTACTAAAAAGTTGAAAAG

CCACTCAATCATGAGCATAACATTTTCTACTAGAACTGGCAGAACCAGACCGTTTTATTAGCCCTTTT

TTTTTGCCAAGCAATTTTCTGTGGAAAATCTCAAAATTTTGGTTGCCCCTTTAAAATATGGTCATGGA

TATTAAAGCTTTTGTAACTAAGTCTGATAGTATTTTAGTAAATAAAATTTCTTATATACACATCTGTA

TTAATAGTAGGCTTTACACGAGTTCACATACACTAGAAGTAGTAACAATTATTAATTATTATACAGTT

GGAGTAGAAAGGGATATGTAAACATAAAGCTCTGCGTTACAAATACATACTTGGATTTAAGCTTTAAA

TGCATTTTCATAAAATAACGAAACAAAATAAATTCTCTTACATACCGTATTTCTCATCAAAAAGCATA

TAGTTAGCTTGCTGGAAAAGAGAAATGAAACTAGCAGTTGCAGAGGTAATAAATTTTGTATTCTAAAA

AGTACTTGGAAAGAGAATATTTGATTTCTTCCTCACAAGTCTTTGATTTCCTTCCTCCAAAAGAATTC

AAATCTTTTATTTTACTTAAGCACAACAGGAAAAGAGTTTGGACCTTTGATTACAAGCCTAATCTTTT

TTAGCCCATAAAGTTCAGTAATTCTTACAAATATCAGTCTAATTGTTCAAACAAACAAAGTCTTCTAA

GCCCATGTATAAAAGCTGCATTGTTTAAGCTTGCTAAAGTAAGAGACTAAAAAGTAAAAAAAAAAAAA

CGTAATAGACAGTCTAGCATTAGCTCAACATTCTATAACAAGATCATAAATGATGACCTTCAAGCATG

GCATAGTTGCTGTTTAGGACTTCATTTCTTTATGGGTAGTCTAAACTACAGTTTAATTAGCAAGGTAC

GAACTGCGAAGCACTCAGTATATGCCATCTTTTTACCTTAATGATTTAATTTACCATCAATCTAGCTA

GTACTATATGATACCCAAGAATGCGAGAAGATTGAGGAACACTCTTTAGAAGCTACTTAGGTTTCTTT

AAATAAGTAAGATACGAGTAAATATAATTAAACTTTCGGGCAACTAAATAAATCAAAGTACCGTGTAT

TTTGTCTCTGGCTTTCCCCAACCACTACGCTCTGGCCTCGACCTTCCCAGTGTATGTGCACCTGAGAG

AGCAACGATCTCCTGGAGATCAAACAACTGAATTGTAAGCATCACACTACTGAGTACTGACACAACTC
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AATCACAACAAAAAGGTGCTTAGCTATATACATACTCCCTCCGTCCCATAAAAATAGTCCACTTAGAT

TTTCATGAATATTAAGAAAAGTTGGTTAGACTTAGTTTGAGTAATAAATAAGGGTACCGATTCTCAAA

TATACCCTTGCAATAGTAATGGTTTTTGTGATTTGCAAAAAACAATGCTCATTAATTAGGGACATTTG

AGTAAACTATTTATTAAAAAGTCACACTGGACTATTATTTTGGGACGGAGTCAAAAACCTAACTGGAC

TATTATTATGGGACGGATGGAGTATATCGATATATATATATATATATATATATAATCATATATCAACC

TTGTCATCTAATCCCATTCTGTAAAAGACATCACGCAGATGAGAAGCAGGACTAGGAGGGCCTGCATC

TGAACATGACAAAAATCTCAAATGTTAGTATCTGAATAACATCAGAGATTCAGAAATCAAAACCATGT

TCAACACCACAAGGCATTAAGAAGCACCTTTGTCAATTAATTTATTTTCTGTAAATTTTCGAATACAG

TTACAAAAAACCTTTACCAGTAGTTTAACGATTACAAAGATAAAATAAAACTTAAACCAGTACGAAAA

CAGATAGTTAGGTTTTAAAACACTAAACAGGAAAAAAGAGAAAATCATCTTCGACAGGAACCTGTACC

GCCCTAAGGACCAAACATATCAACCGTAATGTAATCGTATGATGATATACCGTGTTAAAAGATATTCT

ATTTAGGGATGGCAGAACTCCGGGTTTTGGCCCGACCCGACCCGGTGCGGGTTGGATAAAAGTGCAGG

TTTATTTGGGCCGGGTTGGATTGGGTCACTTTGCACTTTTGTGCAACTTTTGTGCAAGTTAGAAATAT

ACTGAATAATAAAACACAACCCAATACACACACATGACACATCCTCTCTCTCTAACATACACAGATAC

ATTGTATAAAACATATGTGCCTAGTGATGAAAAGATGAGAGGAAGCTAATTATCAACGATAAAATATT

CAAAAAGGACTCCTTCACCAAATTAATTAGCCATCCCTACTCTTGTGTACTAGCTTTCTCTCTCTATA

TATATATATATATTTTATTTTTTTTAGCTTGTTATTTTCCTTTTTTTGTCAGTTTTTTTCCTTTTATT

TTTTTGGGTATTGTTGTAAAGAATAATTTAGATTATTATAAATTTTTACCGGGTAAATATGAAAAATT

TGGAAAAATAAGATTTTTAGGCTTTTCTAATCTACTTAAGTGGTTGTTGTTAGATGCTTAATAATGGG

TTGCGCTTATTTGGCTTATCAAAAAAATAAAAATGGGTTGTGTTTATTTTTAGCTTTTTTGTCACCTG

TACTTTTTTGTATAATATTTGTTTATTGGGTTATTACTAGGTGAACAATGTCACGGTTTGAACAAATT

GATGATAACAGTTTCTCGAGTCCCGCTCTTACTATTAATTCACCTCGTATAAATAAAAAGAAAAATTC

AAGATTGTGGTCCAAAGTCCGGTTAGATTTCAAAAGAGAAGAAGTAAGGACATTTGTTGGGCACATTG

TAATATTTGTAAGAAGAAATTAACCGCGAAGCACACGGGAGGGACGAGTCATTTGAAAAGTCATGCTA

ATAGGTGTAAGAAATAAACAATGAAAAGGAAACAGAATTTGAAGAAGTACCGAAATACGAATTTAGCT

AGGTTAAATCGCGAAAAGATTTAGCTTCTATGATCATTTTACACGAGTATCCCCTTTCGATAGTCGAT

CATGTAGGTTTCAGAATGTTTGTTGGAGGGCTTCAACCAGATTTTAATATTGTGTCTAGGAACACGAT

AAAAAAAGATATTATAAAGGTTTATGATGTGGAAAGGGAGAAAACGTATAAATTGTTAGAGAGTGTTC

GTAGACTATCAATTACCTTTGACATGTGGTCCGCCAAGCCAACAAAGAAAGGTTTTATGGCAATTACG

GCCCATTTCATTGACGATAAATGGCGTTTGCAAAATCGACTTCTTACATTTGTCTATGTGGCAATTCC

ACATAACAAACAAGTGTTATCGAATGTTNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNGATCGTAAGA

TCTCAGCAATTACAGTTGATAATGCTACAACAAATGATGCTATGATACCGTTGATTTCGACTGAGCTA

TCAGGGATTCGTTTTTAATGGACGGGAAATTATTGCACGTTCGTTGTTGTGCACATGTACTAAATCTT

ATTGTTAAGGAAGGTTTAGCAGCTGTTGGGAATAAAGTTGAAAAAATTAGAGTTAGTTGTGTTTTCTG

RAYCGCGACASAATCTAGAAGAGAGAAATTTGAGGYCGCCRCGGCWSAGCTGCATATTYCTTATAYRA

AGGGGCTCGAACTTGATGTTAAAACGCGGTGGAATTCGACCTATTATATGCTTTCTAGGGCTTTGCTC

TACAAAGATGTATTCAGGAAAGCTAAGAAAAAAGATAAAAGTTATGATAGTTTGCCATCTAGTGATGA

TTGGANNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNATAAAAGTTATGA

TAGTTTGCCATCTAGTGATGATTGGATTTTTGCTGAGGAGATATGTGCGAGACTTAATTTTTTTGCGG

ATGCGACTGTAATCTTCTCTGGTACTAGTTACCCCACTGCTAATTTATTTTTTAAAAAAATGTGAGAT

AAAATTAGAATTCGATAAATGGCTTTTTAGTTCAAATGAAAAAGTTGTAGCAATGACTTTTAAAATGA

TAGAGAAATATAACAAGTATTGGTCTGATTGCCACTTGATAATGAGTATGGCTTCTATTTTAGATCCA

AGGTTTAAATTAAAACTTGTTGAGTTTTATTTCAATAAGTTGTATGGAGTTGGAGTGACAAGTAAACA

TGAAGTCGAGAGGATTCAAGAATCCGTTTATGCATTGTTTAATGATTACAAATCGAAATTTGATGCTG

TTAATAATGATGTTACATCGTCTTCGGGAAACTATAACATGGATGTGGATGAGGAAGATAATTTGAGT

GGTTTTGATGTGTTTGTAAATGAGACTACTAGAAGCTCGGAATCCGAATTAGATGTGTATTTGAGAGA

GAAATTAGTTTCTAGAAAAGGAAAATTCGATATTCTTAATTGGTGGCAATCGCAAAAAGGTTTTCCTA

TTTTGCAGATGATCGCAAAAGATATTCTCGCTGTACAAGTATCTACCGTTGCTTCCGAATCTACTTTT

AGTACGAGTGRTAGATTGATTTCWCCTCATCGGAGTAGACTACATCCGACTACATTGAAAGCTTTGAT

GTGTGCCCAAAATTGGCTATGGGGAGAGTTAAAAGGTAAAAGAAATCATTTTCGTTTCGAACAATTAA

TTATCTACTGTTAGTTATATTTTTGTCTAAAAGTTTGTAGTTGTGATTTCCATTTTATTGGACCTACT

TAAGTTACTTAACCTAGTAGATACATTTACATTTTACTGAACCTACTTAAGTTTGTAGTTGGGATTTC

CATTTTATTGTTAGTTATATTTTTGTATAAAAGTTTGGAGTTGATTTTCTTATAAAGTTGTCTACATT
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TCGTATCGAATGTTGGTTTACATTAGTTACTTTTCTTTTTTCAAATTCCGATTCCAGCCTAGATGCGA

GTTGTCTCCCGAAAGTTAACGATGAAGAAGAGGAGCCTATTGACGAAATGGAAGCGGGAAGTAGTGGA

ACAAATGATCATGTGATGATTTAGTCTTTCACAATGAATTTCAGGATTTGAAGATGCTTAATGTAGTT

GATGAGCTTTCAGTTAAAGGTTATTTTTACGACTTTAATATTTGCATGTATGATGTATGTTAGTGAAG

AACGGTGATGAACTTTGTTTTGGAATTGGGATTTACTTATTATGCAGATTCTGCTGTTACAATTTGGT

CTGATTTGACGATTTTATGCCTAGTGTCATGTTGCTTAGTCATTTGTGTTCACTAAGTTTCAGAATCT

GACAATAATACAGGATACTTTAGCAGTGTTACAACCATGCTATTAATCTTTACCATAATAATGGTTTT

TAACCAAATTTTCTCCCTATAGCGTGTATAAAAACAAAGAATAATAAGAAAAGGAAGAAAATTCCGGG

TCAAACGGGTCGGGTATAAACGGGTCGTGTCGGGTTACGTGCGGCTTGATGCCCGGGTCGGGTCGGAT

TTTGAGAAACCCGGCCCAATTGCCATCCCTAATTCTATTGCTTGCAAATTAACTCAAGCAAAGGCATC

AAAATAATACCATAAACAGGATAACAACTAGTCTATTATACCATAGTAATGTACAAGCATTTTATTGT

AACCACGGCTCAGATTGAATAGAGGTAGTTTCCTATATCTGAAATAAAGTGCTAGTCTCTTGAAATGT

TACTCTTACAGAAACACATGGGATATTAGTAATTATGTTTTAAATGTTCCTATCCTAGGTTACAAACC

CAGGTTTGTCAACTGAGGGCAGATAAATTCAATCATAATCTGCCTACTTCAGAAATTGTACCTGGAAG

CCTTCCTTCTTCTGGACACTGTTCGGGGCTAGTTACTTCCACTCTACCATACTTCATTGGAATTTTAG

GACCACCAGCCTCCTATGAGTGCCATTGTGTCAAAGAAAAAGAAAAAGACCATTGGTGTGACTAATCA

TTAAAATTGACAAAAAAAAAAGTTTAAAGACCAGAATTAGGTTCCCGCAAACCAATTAAAGTTAAAAG

TACCTCTATTGCTGTAGCACTGGCCAATTGGAAGAGATCTGCATATGTAACACCAGGATACTTCTCTT

TTATAGGCTGGAGCAGTTTCAGTGCATTTACAAGACCTGACGAACGGGTACTTTAAGTATTTGTTAGT

CTATCAAAACCCAAAAGGAGAAAAGAAACAAATTGACGATCATCTTATGCAACTACCAACCTGCATTA

GCTCCATGTTTAAGCTCAATTTCAAACCTTAAACTGCCATTAGCTCCACCTCTTTGTGGCCATTCCTC

AATGTTCTTGTTATAAGTTCCAGCATCGTGCCATCCCAGGCGCACCTATTGACGTAACAACAAACCGC

AAAAAGTAAATTTCACTAATAAAAGGACATTGTTAGCCGAAGTAATTATGTACACGATTGTTCTCAAG

ACATAGATGACAATTCAGTAAAATGATCTAACCTTACACGTCACGCATAAAGTGATAAAGCTAACATG

TTTCAAATGATGGGTATAACGTTTTGTTGAGATCGCCGTACTTTTTTTCCTTCTACATATCAGTTAGG

GGATTCTAAAAGAAAACCTCAAACGATGATTTAAGAAGATCCAAGTCCCGATTTCTGGGAAGGTTTAA

AAAGATGTTTGACATGAGTAAGGCGGTCATGGGGGACAAGGGGAGTAGGCGGTGAAACGGAATTTTCA

TAATTTCATTTATTTTTTGGATTCCAATATAACTTACATATGTTCTTGGACTTCGAGCTAAATGTAAA

GTCTAAAGACTAATAGTTACTCAACTATGACCAATTACAGTGTTTTAAAAATCGGCCTAGGCGGCGCC

TAGGCATTAGGCGGGAAAAAATCGGTCTAGGCGGGAAAAGGGCGGCCAATTAGGCCCTAGGCGGACCC

TTTCCGCCTAGAACCTGCCTAGCGCCTTTTGAAACCTTGACCAATTATAGGACGGAAATGAGCATAAA

CATGTTAGATGTTGGCATTATAAGACCTGGTTAGACTTAATTATCCACATCTAGTGCCAATTATTTAT

CATTAGCTAAGTTAGCTTCGATTGAGTACGCCCAGACCAAGCCGACAAGTCAATAATGGGAAAGGCCA

CCAAAACCTTACACCTAGGAGAGGACTTTTAGAACCCTGCTTGTTGCCAATTTACTAAGAATTCAGAT

TACGATTTTCCAATTCCAAATCACGATGAGATCCTGAAATGCACAACTTATGGGTTGCATCTACAATG

AACTTGATACTACTGAATATTTTATAGGTTTTTTTTTCATAATATGGGAGGGACAGAAACGTCGATTT

TCAAAGATTTTAATCAAAATACATAGAAAAGTTTTACTTTTTCGTCATTTTTTTTTTATCAAAATGGG

AGGGGCTGCATTCCAACTGTCTTCACTTAGTTCCTTCCCCGCTACAAGACTGTATTTTCCTTTCGACA

TAAAACAAGCAGTTGAAGCAGATAAATGTGCTAACAAAGTATACATAACACACACACAAATATGTATA

TACCAAAATGGGATGAGAGAAAGTGGATTTAAGAAGCTCCTTGATATCCTCTCTGGCACCCTTTAGCT

GTTCCGTAACTGACGCAGCCGAGCATTTTGTTGCTGACGTCATTGGTGGTGGACCGTGACCGCCTTTC

GACACCATAACCGCTGACCTACTCTGAAAAACACAAATTGACAACCATTTTGATACATTATTATCCGT

AAACTTTCCAAGATTACTAATACATCTACTGTTTTTAAATGCCAAATACTGATATATACACATATATA

TATATATAGTGCATGTTTGGCAACAACTTTGTTTCTTAGCATTTTTAGCTTTTTGATTAAAAAAATCC

ATGAGTGTTTGGTATGTAACCTAATTTAGCTTTTAAAAAGGTATGTAACCTAAAGGGTAGGAATTTGC

GGGTTTTTTATTTTATCTTTCTCACATTAAATTCTCCAAAAATAAATACTTACTTATAGAATGTGTTT

GTATATCTACAGTTCAGTTATAAGTTAAAATAGGTGATCAATGATTTATCAATAAAAATAAAGTACAA

GTCAAAATTCACAAATAAGTAAAAAAGTTACCATGGTGTCAAACAGTACAGTGCAACGTTTTTAAGCT

AACTAATTTATTGTTGCTTTTAAAAGCAGTTTTTTCGACAAAAGAACTGATGCTAAACAGGCCCATAG

GCTGATAGGCAGGTCTGATAACATTAATTTACAAATAGACAACCATTTTAATATAGCAAAGTGACCAC

TGTTTTTACCAAATATTGTTAACAGATAGAGCATTACTTGTATTTTTAGTTGCCAAGTACTGATAAAT

AACATCAGTCTACAAAACATTTCACATAACAATAGGTAAATACTATCAAATAGATCAAATAATATAAA

TATTATATATATATATATATATAGAGAGAGAGAGGGGGGGGATACCTGGCGGAGGAAGAGGTGAGAGA
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GAGAAGGTGAGGATTTGAGAGAGGGGAAAGAGAGTCTGGATACGGCGGCGGNNNNNNNNGGTTTTACG

GCGGCGCCGGTGAGGGAAGCCATTGACGATGGTGGAGCCGATGAGAGAGAGAGTCGCGACGACATTTC

ACTGCGGGAAGTTATTTTTTCATTGCGCAATTTGCCATAAAATAAAATATAAGGACCCGGTATTGGAA

TCCCACGTCATCGATCTTAAAATTGGTCGAATACAGACTTTTTACCCCACGTTCTAGATGACACTTAT

TTTAAAAAAAACAGAGACGATGAAGATAATAACGTTATAACAAATGTTACATATCGCGAATTTTGCCT

AATTTTTATATTTATATTTGATTATTTGGCTATTATTATTTGTTTTATAACATGTACATATTATTTGT

TTGGTTTAACTCGTAAAAATATGTTAATTACTCATCATCATTTTCAGCTATAATTTGCTACAAGTCTG

AGTAAAAAAAAATTAAAATTGAACATACCAATATAGCATATTATTTTATTAACAACATATTTGTAATG

TAAGTACTAATTTTAATGTTGGCATTGTGCTCCACAAAATAAAATAAAATAAAATAAAATAAAAAATA

AAAATAAAAATAAATATAAAACTATAAAAGTCACAGATGATTTGGTATAAAATATATAAAACGAAATA

TAATACTAATTTAATACGCCACTCAAAATATACTCTTAAACAAAACTACAAAAAATGTCATAATATAA

TACATCAGTTCAATTTTAATATTAATTTTGTACTCAGAATTTTAGCAAATTATAGCTGAAAATACTGA

TAAGTACTTAACATATTTTCACGAGCTAAACCGAATAAAGAATCTCTATATGTTATTAAACAAATAAC

AATAGCCAAGTAATCAAATATAAATATAAACAGATACATTAGGAAAAATTCACAAAATGGAAAATACA

TAAAATATCTAACATTTGTTACAACATTACATTCATTCATCATCTCATAGATTGGTTTTTTCAAAATA

ATTATCACGTAGTACGTGAGGTTAAAAAGTCCGGGTTATATGTGTCGGTTTCTAATTCGCTTAATTAT

TTGATCAATTTTAAAATTGATAAAAAAGCAAATTCACGTATGATGTGGGGTTTCCAATACCGGAGCCC

TTATATTTTATGACGTGTGATTTTCAATACCGGGTCCCTTATATTTGATAGTTTATGGGTGTTGATTG

CAAGAACTAACAGTTTTGGAGATTATTTGCAAATGACCCAATAGTTCCAGGGGGGTATTTGCATTTTA

CCCTATTTTGCGTTTGGTGGTGGTGCTTTCTTCTTGGTTGAGTTGGCCCAATGAGAAGTGGACACGTG

GAGGTGTGTGTTTAGCACTGGTGTCGACTGTTGAGCTTTCTGTATATGTAATTTCTTTTTTTTGCAAC

AATTTCTGTGTGTATATATATTATTATTATATATATATATATGAGTGGCCTTTTGCGACTCTATCCTA

TCCCCACCCCAAAAGACAGTGACACTACAACACGACTACTCACTATACTGTTACACGACTGAATATTA

ATGTGAAATAGCTAAAGAATCCGAAAATTTCTAAGTTATCTGTTTTAGAGTTTTTTTTTAGCTTTTTC

AAAGCTTAAAAGGCCTGACGTACCAAATTAATGTCTCGTGACAAACACCTCACATGTTGTGTCAGACG

CATATCCGACTCTTTCGACAAAAAACGTATGATATGTGCATCATAGAATACAAGCATAACTTGTGTTT

TTGCATAAGGTTATACGATCCAAGCTAGTTGAAATCAGAGAGAGAGAAAATTTGATTGCAATTGATCA

AATGTGTCTCAACCTCCTCACAATATTTCTAACATTAGAGTCTTTTAGAACATCGGCTCTAACGTTTT

CGTGACCTTAATCCAAACTAGAGAATGAACTAGTTGTGTGCAGTCTCCCCCCCCNNNNNNNNNNNNNN

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNCAAATCACTAAAAAAAAAGTCA

TATAAGGTTCGAAAAAATTTATATGGAAATCGGTCCCTCCCATCTCGGATTCGTGGTTCCGTCGGTGG

GATCCAAACTAAATATCCACTCTCACAACATTTATTACAAAACAAATTCACCATTTTGTATACTAAAT

ATTATTTTTAATATATATACTCGGAGCGTCTCCAGTTTTACGATCGTCATCCCTGTTTAATACTCGTA

TTGAGGTCTAAGCATGAGAGAAATGAATAACCATTTATAAGTGCAAACGTGCAGGACCGGTCCTTTTT

TTTCTTTTCTTTTATGGGGCACAAAATTATGAAGTACTGTTTCTTGTTGTGCAACTTTCTCTTTGTAT

TTTTTATCATTATTTCATGTCGTGTGATACTTTTGCAGTATTAATGGAATAGAAGGCGCGTCTGCGTC

ATTTCACTTTGGTGCGTGTGATTTTTTTTATTAACATATATCTATAACTATATTCATTTGTGCACGTA

TACATGAAATGACTCTTTTGGTGGCCCGTCTAAAGAGGGGCGGAACTAACGGTGGTAAGAAGTCAGGA

TGTGTAAATGGGGGGTGCCAAATATATGTACAAGTAACATATTTTTATTGGGGTGTCAAATCTACACC

TAAAAAGAAATTGTACTAAAAAAAATTGCGTCACTTGGGATTTCTAAAATTATGGGGGGTGCTGTGGC

ACCCGATCGTCCCCACTTAACTTCCCCCTGGTGGTAAGGGTGCCATTAAAAATTAAAAATATTTTTTT

TATATAAAAAAATTTGAATATTTAATATTTTATACATTAATAAATCCCCAAATGAACATATACTAAAT

TAGTTAAAATGATAAACATAAACTTTGTGTGTCAAAAGGTTCCTAGTTCAAATCTTTTGGCTATCTTT

TACTCTTCATTTAATTAACATTAGTTTACTCTTTTAAGTTCTCCATTAATTAATTGCATCTTAAGGTA

CTATTACAGGTTTTATAAATAAATGTTTTTGTATAGTTTCATAATCATATTATAATAAAGTTTACTCT

TTTGAGTTCTCCATTACTCTTCTGTATCGTTTGAAAATTTTAGATCAATGCACAAATCGTCTAACTTT

TAAATTCCAGGTTTTTTGGTTTTTTATATCGTTCATTGTCATTGTACTAACAAAAAAATTCAACGCTT

TAAAATTTTAAATCAATGGACAACTCAGCTAAGTTTTAAACTCAAGTTTTTTTGGTTTTTTATACCGT

TTATTGTTATTGTACTAACAACAAAAATTAACGACCCCCTAAAAATTGAATACTGATTCCACCACTGC

TTCTAAGCTGTGAGGTCCTTGGCGGTATGTGGCGAGGGTATTTATGTATTCATTTTTTATTTATTAGA

ACGGTCTAATTTACGTGTCTAACGGTATTTATTCTATACAAAACTGTACTGCATTTATAAAAACCGTT

AACAGTTTCGGCCCGATTAAGAAAAACCCAAGTGAATAGTAAAACCTATTTTAACCCTATAAATACTG

ATCATTTCCCAAAGGGAAAATGGGCTGCTCTCTCTTGAAAAAAGACACAGATATATACAGAGGAGGGA
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GGAAGAAAAGGAGGAGATAGATAGAGAGGAAGAAATGAGTTGTCAGATTGATATGTCCATACATCTAT

TGAGCGTTACACACAGGTACACAACTCGTACTCGGCTGGACCACCAAGTCTAGGGACGGAACCACCTC

CGCGTGATCTGTCGTGTCTTGCGAGCACGTACTCCTAGTTGACCTCACTGCAGGTCCATCCACATGAT

ATCACAGTCACGGTTACTTCTCTCTTTCTCCCTACTTATATTTACACACAACTGCTCTGCCTATTGAN

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNGTTGATCCAAAATACTACAACA

AAACCAACATGTTATTAAGTCACTGCCAGAACCGAACCCGGTAATAAATAAGGTGCAAGTGGACTACA

ATAATCCAATTCAATAAGCGTACCTAAACAAACAGGAACTCGGGAATCATCGGGACGGGCCGNNNNNN

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN

NNNNTACCGACATGCTTACATGATATATCTGTTTATATATTATCTTTGTTGTGGTACCTGTCCTTTGT

AAGCTAGGTACAACTTAGGTGCCGAAGCAGTAGAGAGTCGGGCTACAGATCTCGGACCGTAAATGTAT

TAAACTGTTTTATTGATTATTGCTATATTATCTGGTCAACTGCTTCAGTAGGNNNNNNNNNNNNNNNN

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNCAAACAGGAACTCGGGAATCATCGGGACGGGCCG

CCGTACCATTACCATACACGGCCGCCTCCAACGTTTTGACGGACCCTTCAAGCTGATAAAAAAAACAC

CAACCCCCTATACCGACATGCTTACATGATATATCTGTTTATATATTATCTTTGTTGTGGTACCTGTC

CTTTGTAAGCTAGGTACAACTTNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNCTCGGACCGTAA

ATGTATTAAACTGTTTTATTGATTATTGCTATATTATCTGGTCAACTGCTTCAGTAGGGCCCGATGGG

CGTTTAGCGAATAAAATCTATAAGCCGAGCCTAGGAATAAAAATAGGCTCGCCAAATGACGCCGTCTG

TGGGAAACGTAAATTTGCTAAATAGTTCTGAGAGCCAAAAAAAAAAAAATTCAAAAACTGCAAGAGAA

TATACTGAATAATGTAGAGAACTTGGGCCAAGTGCCCTCCCTATGTCTCAATCCGGTCACCGACCCAC

TAGGGGCACTACTAACGAGGAAAATATGTTTTAAGTATTTTTGGGCCGTAGCGCCCCCAGTTTTATGC

CCCAGTCCGGTCACCGACCCACTAGGGGCATCGCTAACAAGAAAAATATGTTTTAAGTATTTTTGGGC

CGTAGCGCCCCCAGTTTTATGCCCCCGTCCGGTCACCGACCCACTAGGGGCATCGCTAATAAGAAAAA

TCTTTTTAAAGTATTTTTGGGCCGTAGCGCCTCCTGTTTTATGCTACAATCCGGTCACCGACCAACTG

GGAGCACATGCTCCAACAGTGATAAGTAAAGTCTTATCACACCGGTACAGTCTTACAGTTTTATGCCC

CATACGGGAACACCGGTACAGTCTTACAGTTTTATGCCCCATACGGGAACAGCCCAGTGGCAACACCT

GCTCCAACAGTGGTAAGTAAAGTCTTATCATCCCGGTACAGTCTTACAGTTTTACGCCCCAGACGGGT

TATGACCCTATGAGAGCACCAGTTCAGTATCAAACCGGCATAAGCCTATGTGGCCACCGTGCGCCCCA

GACGGGTTATGACTCTATGGGAGCACCAGTTCAGTTTCAAACCGGCATAAGCCTATGTGGCCACCGTG

CTCCCCAGACGGGTTATGACCCTATGGGAGCCCCAGTTCAGTTTCGAACCGGTATAAGCCTATGTGGC

CACCGTACGCCCCAGACGGGTTATGACCCTATGGGAGCACCAGTTCAGTTTTAAACCTCCATAAGCCT

ATGTGGCCACCGTACGCCCCAAACGGGTTATRACCCTATGGGAGCACCAGTTCAGTTTTAAACCTGCA

TAAATCTATGTGGCCACCGTACGCCACAGGCGAGTGATGACCCACTGGGAGCACCTGCTCCAATAATG

ATAAGTAAAGTCTTATCACTCCGGTAGAGTCTTTCAATNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNCCGCGACTATTCCA

ACATAGTCCATCTTCGATAGTATTCGAGCTCAGCCGATCACGGGCTTCTCCGACATTGTCCATCACCG

ACAGTCTCTGAGTCTAGCCCACCACGGCTTTCCTGGCATAGTCCATTATCGACAGCCTTCGAGCCTAG

GCCACCATGGCTTTCCTAGCACTNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNGACATT

CCCCGACCTTTGTCCGTCCTGGACATCTCTGACCTAGTATAAAGTTACTATTTAAACCCCTCAAATCC

CAAGGAAGACCATATTTAATCATGTTTGAGTATATATTGGCGAGCCTGATTTTCTTCCCAAGCTCGGC

TTAATCAATTCGCGTCGGCTCCGATCTTCCAAGGTCNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN

NNNNNNNNNNNNNNNNNNGATGCCATCATAGAGGCTATCAACGCCTTTTGAGCCGCCAAGGCAACGAG

TTCCTTCTCATGGATCTCCAGCATCATGCGAGTCAGCTCGTCNNNNNNNNNNNNNNNNNNNNNNNNNN

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN

NNNNNNNNNNNNNNNNNNCGTGGGGGAGGGCTCTCGTACTGTTCATTATCTGTCATCGTTCCTTGGAA

ACGGATTGTCGGAGCTAGCGCGCTACGGTTTCCCACAGACGGCGCCTATTGGCGAGCCTGATTTTCTT

CCCAAGCTCGGCTTAATCAATTCGCGTCGGCTCCGATCTTCCAAGGTCGTTGACGTAGGTGGTATCTG

CTTCGTCGTCGGGGTGCTCTCTAAGNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNGGGTTGGTACCA

GGTTTTCCCTCTCCGACGATCAAGTCAGTATCGGTATAGACTGAAGTTAGGAATACAGTTAAGGGTGA

GGGATTGGTCCAGTTACGAGTCGTGGCGTAAGGTGTCACGGTTGATATTCTGGTGGTCCGGGTTGTTT

TTAGCTTTATCTCTCCTCTCTGTATTTTTGTGTCCCCCTCTAATTGGTATTAGTGGGGGTATTTATAG

TCTGATCAGAGGTGTTTTGAGCCCTTGGATCACTGCACTGTCTAATAAAGATCCAACGGCTCCAGGCC

ATTTATGACTCTGACAATGGCACTGTTCATCATCCGGGGCCCACAGGGCTGGCCTGTGATTGGGCCAC
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GTCAATGAAACACATAAAGGGTCCCCCAAGGGAGCAACAACATTAATTGGGGAAATGTGCTCAGCAAG

CTTCTTCGGGCCGGCCTAGGCACGGTCCGGCTCCCCAAGATCCGGGGTGATGCGTCGCCCATGCTTGA

TAGGCCCGGATCGCCTGCTGTGGGATTGATATCGGTTCGGACGAGGGGGTGCCGACATCCCCTCGCCA

TATATATATATATATATATATATATATATATACTTTTGTTACTAAATGATTACTTAAATAGAAGATGT

CTCGTTTTGATAAAGGTTCGTGCAGGCCTCATAAACTTTTGCACCAGCCCTAGCGGTCGCTCATGAAT

CAAGATGTCCCTACCTAGGGCCACCGCTGCAAGTGTTTTCATAAAAATAAAAAGGACATGAAAGATCT

TCAATATAATTTTATATGCACGTGTAAGCTAGTTTTACTTTTACATTAGGGATGTGATGCGATTGAAG

TATATTTTTAAGGTAATCAATAATCATGTAAACATCCAAGATTATGTATAGTTTTAATTAAACAATTT

GCTAAATACTATTGCATCTGTCTAAATGATACTGTAGACAATCCGTTTTCTCAAAAAGATGATAAAGA

TGATTGACTAATTTGTAATGTGGTCTGCTATATTACTGACATACGTACCATTCTCCGGTTTAAAAAAT

GTTGAAGACGACTTTCCTCGTGGCAAATGTTTGTTGTGCCGGTTGTAACAACAACGACTAAATCAATT

AAATTAAACAAAGGCCAAGTGTTTTTGTCTTTTAAAGTTGGTCCAATTTTTGTGGCCCCTATCTTATT

AATGGTTTTAGAGGATAATACAAGGTACACCTTCATCTGACTGCCAACCTTTGAACATACGATTAAGA

AGACTGTTGACTCTATGAATCTAGATACTTATATCACTAATTTCACTTATATTACTCTATTAGTTCCC

GTATATCACTAATTTATGTTAAACAGGATGAGATTGTTCTAAAATTATATACGCATCCGTTTTCTTAT

ACATTATCATTCTATTATAATAAGTCAGCCCAAGTCAAATGAGTCTGTCCAATTTAGTAAAAAAAATT

TCAAAAACACTCATACACTTTTATATTAATTACAATAATATCATACTCACATAAAAATATAAAAAGTA

AAAACTAATAAAACTATATATTTATCCCTCTTTAACAAACAATTTTTTTTACCAACTCAAGTCAAATG

TGTCTGCCCAATTTAGCCACTTTTTTTCAAAAATACTCCTACACCTTTATATTAATTACAATAATACC

ATACTCGCATAAAAATATAAAAAGTAAAAACTAATAAAACTATATATTTATCCCTCTTTAACAAACAA

TTTTTTTTAAATCTTAAACTATGTTTTTTTTATTATCCACATATTTTTTTATATTTTTATTGCGTTAT

GCGCCGCACACGCAACACGTGGGACACGATTACTAGTCTTAAATATACATGAACTCAAATATCACTCA

ACTATAACTGATCAATATATTCTCTTATAATTAAAATAATAATTTATCTCTCTTATTTTTCTCTTATT

CTATCTCATTTATTTGTACTTTTCACATATAAATTAATAAAATAACAAAAAGATGAGTTGTATAGTTA

TGATAGAAAAATTTATAAAAAAACTGATAATTTGTATAAAGCAAAACGTTTTCTTATAAGTTGTAAAA

ATGTACCTTTTACTTTAAATACAAGAAATCTTGTAAGTTATTTAATGTGCTTGCTCTATTAATTAATT

TGGTTTGAAATTTTTTGATAAAATTATATTAAAATATAATAATATAAAAATGATATTAATTAAATTAA

ATATAAGAAAAACGTGTAAGCAGATACGATTCCAATTCATAACCAAAAAAGTAGTATGTACAGTAATT

TTGAAAGGTAAATAATTTAAGTAAGGAGCCTAACACAAGTAGTACTAACTAGTGGGTAGTGGCAGGAT

TATAAATTTAGGCTACATAAATATTCAATTTAAAATCCGGCAGGTTCAATTTAAATATTCAATTTATC

CTGTGTACACAGCTAGTTCAATTTATATAAAAATACGTTAAATAAAAAAAAATTGATTAATATTTAAG

TTTATGGTAGACCCCTAGGGTTCTATATTTTTATTTGAGTTTTTAGTATGTTGTACAATTTATTTTTA

ATTCATCAAATTCTAATTTATTAAAAATATAAAAAATACATTAATTATTGAAAAATATCATATAATCA

TATAATTTTCTAATATAAGAGTGCTTAAACCGACTGTATTCCAAAGAGGCACTCATTGATTAATCAGT

CAAGTTGAGTGATTTGACAATTGGACAAAAGTCTTTTTTGCTTGATCTAATCAATTTCTAAAAAAGTG

GCAAATTGTATGCACTCATAAAAATATGTCGTAATTAACTGATCATCTTACTAAATTTGTATTTAATT

GTAGATTATAAAATTACGTGTAATTTTAATCGGTTAAAAATTTGTATTAAAATTGTCGTAATGAAATT

TTTTAAAAATTGATCATATAGCTTAAATGTTAAATTTTATGATTATATTTAAAAAAAATCATTTCGAC

AATTTTAATACAAGTTATAAATCGCATAAAATTGCATTTAATTTCATAGTGCACAAGTGATAAACAAG

GGAGTTTTATACGTTTGGTACACCAAACTATGTGATTTTAACGATTTGAGTACACACATTTCAATTTT

TCCAATTTGGATACCGCACTGTAAAAAAACTTTCAAATTTCCAATTTAGCTACCAATTAATCACGAAA

TCATGTCACGTGGCAGCACATGCTTGACAAACGTTAACGTGAGAGCATAATTTTGTCATTCTTCACCA

TAATATATAATTATAGAAAAACGATTTCCCAAATTCCACACATAACAAAAATCAGCACATAGTCCAAA

TTTGGAAGGAAATGTTGTTCTGTAATGATATATTTTGATGCAGAATGATTAAATTATCCTCTCACGTT

CAAGTTTATCGAACACGTGCTGTCATGTGACATGATTCCGTAACTAATTTAGATAGTGATATCTAAAT

TGAACAGTTTATTATAATATATATCTAAATTGAGAAAGTTAATAATTAACGTATATTTTCCAAATAAA

CAAGTATCCTTTCAAAAAAATAACTTAATAAACAAGTAAACTCTCCAAGAGTCCCTCCCTCAAAACCA

TTTTTACTTCACCCCTCTACCTCTCTATACCTCTCTCTAAGTCGAAAATGTCGACCGACCTGTTCGGG

TTGAAAGCAGTGAAAAACGTGGTGAATGATCTGAGCGAAACGTACGCGACAGGTGGAACGAGAGCATA

CGAATGGAGAGTATCTCAGCTCAAGGCTCTCTTGAAACTAACTTTTGATCATGAAGATGATATTAACC

AAGCTCTTTATCAAGACCTCTCCAGACCACGTATTGAATCCTTCATGGAGGTTCTCTTTATTTCTCTC

ATGTGCATATCTATCTATATTACTATATCATGATTCATGAAGTTACTGATATTGTCATTTAATTATAA

CAAAACTTTTGCTTCAGGATTCAGTTAGTTTTTGAAGCTATGTTTTCAACTTGGAATTTTTTTCAGAC
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TAATTGTCAAAAACTATATATTTTCCCTTGGAAAATTAAGAATACTATCTTCTTTAAGACGGTCAAAA

TTCAAATACAAGCTACATAAGCCGGTGAACTTCCATGGTAGTTTATTACTCGTTATTATAGATTATCT

TTATATTTATAGTAGAGGTAAGTGGTAAAATAGACTTTTTGTTAAACTAGTTCCAAGTGTGAGACTAT

TATTGTTCAGCCCAAAATTTTAGTTTGTTTAGTCCAGATATGTGAATCAAGGTGGATCTTGAGTTGTC

CAATCAAATGAATAGTACAACTTATATTATTTTTTTTTGAAAAAGATAACAGAAATTTGACATAAAAA

TCTGCAAGCAAAAAAACATGTATTGAACTTTTTTTCTTTACTCTCGTAATTAGTTGAAGGCCAAAAAA

AAAAACATGTATTGGATATTTCTGCAATTTTCAATATATCTAGCTCAAATTTGGAGTATTCTTGTACG

TTAGGACTTAGAAAAATATGATTATTATGTTGTCACCTTATTATAATTGGTTGTTCTGAAAGATCAAA

AGTGGCTGTTGAAGTTCTAATAAATTTTTGATTCTCTCTATAAATTGGTGGACAAACATTTGCCTGTT

TACCCGTAGAAAAGTCCTTGCATATTAATCATCTTTAAGGATGTAATTAAAATATTAAAATGGATTCC

TTGACCATTTATTCTAATTATTTGGTGAAGTTGGTTGAGACGGTTGACTTTTAGATTATTCAAGATAT

TGGCTCAAGTAATGTTGAATTGGTTGTTGATGAGTAACTCTTGGGATTTTCCATGTACTTGGATGAAC

AACTATTGAATTACTGGATGTTTTAATAGATCTAGAATAGTCTATTAAACAACCCTTCTAAATTTGTA

TTTTTTCCTTTTGTTTTATGTAACACCGAGTATTAGTTCCATCATGTACCCACAGATAGGTATATGTT

CAAACGTAGTTTTTCTTCTAGTTTTAGTTTTTTTGCTTGGCTTTAGAAAACTTCAACTACTTGTGGAT

AAATGTTGATAATGAAATAACTACAAGAGCTACCCTCTTTTTCCTTTCTTTGCAAATTTCTACTTCTA

GCTTAAGACATACCTGGAAAAATAGCTAAAGGCAATATTAAAAATAGTATAACATTTAAGAAATTCGT

TTTTTTCTAGACTATTATAGAAGGCATCTATTAGAAGTAGATGACAGGTTGTTCTAGCGAGTAACAAT

GGACAAAGAGTTGCTGCAATCCAAAATGAATTCCAGATGCGAAATTGTGGTACAGTTGCCGGACTAAA

ATTGAACGGCTGAGATTTATTGAATTTTAAAAAGATGAATTAAAATAACATAGAATAACAAAACAATT

CTTTAATTGCATTTTATCCCAGACGTTGGATCTTAATTCGCGACTGGGATAAGCAATTGGATTCGCCT

GCAGCAATTTGCTATCCAGTAACACTAGCATTGCTTCTAAGAGGATCTTTAATCGGGAGGTTGTTACA

AGTTTCTGAAATCACATATGTCATAATAGCGTTTACCTTGCTAGCTGATTCTGAGAACAGCCATCGAA

TTGATCGGTAAAATTGGTGAATCTTTTCCTGAACAATAGGAAACCAACTTGCCTTTAAATATCTTCTT

TGCTCCATCTGCTTTGTGCGTGGAAGTATTAACACATAATTGACAGTTAAATGAATACTTATAAATTT

TTGGCAATTGAATTTTAATATTTGTGAAAAAGGCGTGTACTAATTAGGAGTAAATATGCACTTGTCCA

TAATTTTGACTCTTCCAAATAATGATTCGTCTACTACTTCACTCATTCTGCACAAGATTAAAGTTTTG

GCTGATTAATCTGCTAGAGTTTGAGATGTAATAGCATTTTAATAACTTCAGCAATTTAAAATTTGTGT

TTCATTTAGGCCTTTTCCTTTTTCTATAAGGAACATCCAGTTAGGCTCCTAAAGGCTATGTGTGCCTT

GTTAACTTCAAAATCTAGCTTATGCAGCTTTCATGAATGGTTAAACTTAATGCTTTTGGATGACTTTT

CAATGGGATCTGTCTATCTATTACAGTTGATAAATCTGCAGTTATTTTCGCATTGATGTCCTTGCTTG

AATATATTTTCGCTATTTCTTTTGCAGATTCAATTGATCAGGGGTTCGTGTGAATTTGCACTTAAAAA

TTTAAAACATTGGATGCAACCGGAAAAGGTTCTTCATGATTTCTCTGATCTCTTTTAACTTTTTCTGT

CTATCTTTTTTTATCACTGATCAGTATTGTCTTAGTCTTGGCAACGTCTATGTAGGGACCTAATTACC

AGAATTGTTATTTTACACTGCAGGCTAAAACTTCTATGACCACTTTCCCGTCATCAGCAGAAATTGTG

CCTGAACCATTAGGAGTGGTGTTGGTTATATCAGCTTGGAATTATCCTATCAGTATGTGAGATAGACC

TTAATGCTGGCATAATTGTTATCTTCAATTAGCGTTTGTTTGCTTGTTTGCTTGTTTCATGAGTTGCT

TAGAGTTAATTGGGATATGGAACTTTATAATTAGTTTCTTTAGTTCTTCTGGTAGAATTTATAGATTC

TTACTCCTCAGTTTTAGTGATATTTCTTACATTAACATATGGTTACCTTTTAACTTTTTATTATATTT

GCCAAAAAGAGAACCAGATTTCAGAAGTATATCCATAAGAAGGAAACCAAACCAAATGTTTCTAGTTT

ATATAGTCCTACACCGAAATCATAACATAAAGTCATAAACTAATAATGTCATATTGAACTGGTCTTTG

TTCGGTTGTTCCAACTCGTCTAAGAAATTAATACGTGATCGAAGTCGGAGTACTATACTGCAGTATCT

AAGGAGTTGAGACTTAAGAGCTGGTTCTCATGGTTATCATTATATTACAAAAGTTTCTCCTTTCTTTA

ACGAATGCAATAATTGAACTCCTTCAAGTCTTGACTTTTTCTCTGTTTGCATCAACTCACCTTTTTTG

CCGGTACAAGCTCATCTTTCGTATCAACTTAGCCTAGATTACTGTATGAATTTTTGACTGGCTAGTTT

TGTGATACTTCTTTTTCAGTGTTATCTCTTGACCCAGTCGTTGGAGCTATTGCTGCTGGGAATGCCAT

AGTCTTAAAACCTTCGGAAATATCTCCTGCCACATCATCACTTTTATCAAAATTATTAGAAAAATATA

TGGATAACTCTGCGATAAAAGTTGTTGAGGGTGGTATTACTGAAACAACAGCGTTGCTTGAGCAAAAA

TGGGATAAGATATTTTATACAGGTTTAAGGCGTCTAACAACTTCTTCTTTTGGTACCTCATGTTTTAT

GCCTTGCAGCCTAATTTACATAATTTTTTCACTTTTTTAATAGGCAACGGAAAAGTGGGACGCATAGT

AGCGGCTGCAGCGGCGAAGCACCTTACACCTGTTTCCTTAGAGCTGGGAGGAAAGTGTCCTGTTATTG

TTGACCCCAACAACATCGATATAAAAGTATAAGAGCTAAACACAATATGTCCATTTTGCTGTAAATAT

GAAATGTTATTTTCCAATTTAACATAATAGCGTCATTTTTCTGTCCCTGAAGGTCGCAGCAAGGCGGA
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TTATTATGGGAAAATGGGGACTAAATTGTGGACAAGCGTGTATTTCTGCTGATTATGTTATAACAACA

AAAGAGTTTGCCCCACAATTGGTAAGCTTATATTAAGAGGGATTTAAACACTGTTATCTTTTTCTTTT

TCATTGGCTTATTTGTGTGACTCGTTCTACAGATAGACTCATTCAAGACTGAGTTAACCAGTTTCTTC

GGTGACGATCCGTTAGAGTCAAAAGACATGGCTCGCATTGTAAATTTCAACCATTTTAATCGTTTATC

AAAGTTCTTAGATGATGACAAGGTCGCTGGCAAGATAGTTCATGGGGGTCGAAGAAATGAAAAAACAC

TGTGAGTTCTTTACTTGATGCAATTTAACATCCGCCAATTATCAAAGATTCAATTATATAAACAAAAA

ACTATCTGTATCTAACTATCTATTGGACGACTAATCTTTTGCAGAAGAATTGCACCCACGATTTTGCT

CGATGTCCCAGAAGACTCTCTTGTTATGAGTGAAGAAATATTCGGCCCTTTGCTTCCGATTGTAACGG

TAAATTTACTGGAATGACCATGAAGATTGAATTAGGAATCCTGTTTTCCATTTCTTTTTATCATCGGT

AACTGTAACATATACCATTTTTTAAGATGCTTCCCGGTTCTTTCTTGGTTATATAAAGGTTGATAATC

TGGAAGAAAGCTTTGATTTTATCAACTCAAGAGACAACCCACTTGCTGCATATATATTTACCAACAAT

AAGCAGCTGAAAGAGAAATTTGTTAGAAGAATCTCAGCAGGGGGTATGCTCGTCAATGACGTTGCTTT

ACACGTAATTATTCTTTCTCTAACTATACATTAACACGGCTCGCATATCTCAATGCATATGATCAATT

TCGACAAATATGAAGTCCGGAATTACGATATCCACAGTCATGATTTACTTTTTTCTCCAACATTGTCT

TATATTCTTCTAGACTAAGATTATATTTTTCTTGCTGAGTATCTGCTATGATTTCTATCCTCATTTAC

CTGTTTTCTTAAATCTATATGCATAGGTTTTCACAAAATAATACCAATAGTGCAGTTTCATAAATTGC

ATCAGTGTTTCCTTGGCTACCATAGTCTCTAACATAAGCTTTTGTTATGAAAATATTATAATTTACAT

TGAACCTTCTCCTTTTCAATAAACAGCATATCATAAAATTAGTTATACATTTGGCAAGACTATACCGG

GTTCTTGTCACTCACATTGTAAGCGCATATTTGCATCCACTCAATGAATGTTATTGGCATGAAGCCAT

GTATACTGAATTACTAATATACTCAGTTCACCATATTGCACACTTTTAACGTTTTATGATGATCGAAC

TAATTTATTTTTTCATCTGTCGAAAACAATGATACAGCTTGCCAACCCGAATCTACCTTTTGGAGGAG

TTGGAGAAAGTGGAATAGGCGCGTACCATGGGAAATTCTCTTTTGATGCTTTTAGCCATAAAAAAGCT

GTTCTTTATCGAACTCTAGGCAAGGACCCAGATATAAGGTACCCTCCCTACACACCCAAGAAGCTAAA

ATTAGTCCAAGCGCTTCTTAAGGGTAACATTTTCGGCATTATCTGTGCTTTACTTGGTTGGTAAGCAG

TTTTAACGCTAAAATTCCACATATTAGTGGAAAACTATTTCACTGTCTCTTCACCCTTGCTCAATTCG

TCTCAAATTTCATTTCTTGTTTTATATGTCATATCAAATACCATGTTGATTGTATTTGTTGTTTGGGT

AGATTAAACCGTTGTAATTAAAGCTTTCTAAATATTTGAGTTGGTATATTGCATATGATATTAGGAAT

ATCCGATCATATTTGCTGATATGTATTCACATGCAGTATTTTCCACTGATTCTTTCAGTTGCGGGTAA

CAAACAAGCACGAACAAGCTAAACAAGAGGAGGAAAGGAACTTATTAATACCTCAAGCTATTATGCTT

TTTCGATTTACTTCTCTAATCTTGACCTTTTAAAAATAATATACATGAAATTTGCCGATTCATTAATA

TAGACCTGGGTACTGAATTGATAAATATCCGTCACTCAAAATTGACAGAGATGTTTTTAGTGACAAAT

TTCATGTCAGCTGATGAACGCTTGTAATTCGCACAACTTAGAGAACTAAGTCGAAATTTAGCGAGAGC

CATGTAAACAAAATAAAGAGATGCTAAATGGAGAAAATCCCTAAATTTCCCTTAGTTAAATTGAATGT

ATAATCCTTCCAATATATAGGAATTACAGTTCACTTATTCAGTTAAATTCATGTCGTGTAAGATGCAA

TACCAGTTAAAAAGTAAAAAACAGTACTAAAATGCAACATCTCTTTTTTTATCATTTGACGGATAAAA

CCACGGCATTTTGGGATAGTAATTTTTGTTTGTTAGTACATCGCACCCTGCTATGGTGATATAGTTTA

TCGCACATTACATATGCTTACATTTTTTTTATAATCGATTACATATGCTTACATTTTTTTAATTACAT

TACATGTATAACATAATAAGGTTAATTCCATGTCGCCCCTTTAACTTCTCTGCGTCGTTTCACTTTGT

CCAATACTCTTTCGGTTATTTCAAATTAACTCCAACTATTTTATCTAATCAACCCAATTAAAATTTAA

ATGATGTTAGAATTTGGTTAACAAAACTTTCGAAAAACCTAATTTATCATTCTATGGGATGCGGATTC

TCTCCAACCCCTTCATGGTTTGTTGTGAGTTTATTAATTGTAAAAATAGCTGTTTTCTAAACTAACAT

TGAAAAAAGTCAATTAAAAACTTGTGCTTTTAAAAGAATAGATTAGAGAAATAATAACTTAATAATGT

ATGGCAGAGGATCCTCACCTGCATGGTGAACTTGTTAATTTTCTTTAAGTCTCAAATTTCTTTAAGTC

CCAACTTATAATTTTCTAAGAAGTTTAATGTTACAGTATATACTAACTAAATAAAAGTACTACTAAAC

TAACACTCGATGTGTATTTCAGTGCTGAAAAAATTCACCCAACTACCTAACAAGAAATTTGTGATACC

ATTTGATTTTTGGTTGTATATGGATTCAAACGATAGGGCATCAGTTCCCTGTTCCCGTATACGACTCA

TTTACATTAGGGATTGTTTTAAAATTGTACACGTATCAGTTTTTTTATCCATTATTTTAAATTTACAT

GAACTCAAATATAAGGGATCCCTTATAATTAAAATAATAATTTCTCTTTCTTACTTTTCTCTTACTCT

CTCATTTATTTGTAATTGTCACATATAAATTAATAAAATAACAAAAATATGAGTTGTATAGTTTTGAT

AGAGAAATTGATAAAAAAAACTGATAATTTGTATAAACCAAAACGTTTACTTATAAGTTGTAAACATG

TATTTTTTACTTTAAATACGAGAAAACTTGTAAGTTATTTAATGTGTTTTTTCTAGTAAATTAATTTG

GATTGAAAAAAATTGATAGAAATATATTAAAATATAGTAATATTTAGTTATGATAATAAATTTGATAG

GAAAACTGAAAAATATATAAAGTTAAACTGTTACACTAAAAATATAAAAAATGTGCTAATTAACTTAA
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ATATAAGGAAAAATGTAAGTAAACTGTGCACATCTCTTAGAAGAATAGGAGGTTAATTCAAAAAAAAA

TTAAAAGATGAGGCATGGAGGCAAAGTTAATTGTTGGGGAGGTCCAATAAACTTGACTTATTTAAGTT

TTAGTATAGAGTCCAAACTTATTTAAGTTTTAGTGCATGCCTAATACAAAACTCATTATTTTCATATG

TTTTTTTAAGTACATATGATTGACTTTTAGTAAAATTAAATTTTCACATTTACACAAACTTCTACATA

TAAAATATAGATTATTAACTCGTGTGTTGACTTGTATAAATACAAATTTTAATATTTCATATGTTATT

ATATTTTGGACTAAAAATTAAATAAGTTATATTTTTTAGACTTACACTTAATAAAAAAAAAAATCAAA

GACTGGACCGGCCAGAGAATTATACAGAGTTGAAAACATCTGAAAGGATATGGGACAAAATAAAAATA

GCCACACATTGTACACATGGTATAAGAAGAAGGAGTGGCACCAGACTCTCTACTTGGGAGTTGGGGGA

GTTATCGGAGTCGCCATCTGTTTTCACGATTTGGAATAATTTTTCAGTTACTTTTTCTTTGTATGAAT

ATTATATATTTTTTCGAAATTGTTTGTTCTGTAAATTTTTAATTTTTTTACATTTTTTTAGTTTACGA

ATGGATAAAAAGGCAAAAATACATGTGTGAATTTGACAGGGTTTTTCCACTAGTCTGATCCGTGAGTG

GGGTTTTTACTGTGACATGCTGCCCTCAAACCTACCCCGGCCAAAGTGGCTAAGAATGAGAAAGCGTG

CACGCTTTTATACCATTTGCTTTTGACACTTTTGGTTTTTTAGCACCCGACACTGTAGAACTTCTTAA

TAGAGTTCAAATTGTCATGCATAGTAATGTCATGACTTATAGATCTATGAACGTTGTGTTTAAGAGTA

TTGATTTTACAGAAAGATATAACAGTGTACAGCTTGTTACTCGAATTCTATATACGTGTAATCATTTT

TTTTGTTTTAATAAAATTTAATATGTGACAAAGAGTGGAGACAAATTAAAAACATCTGAAAGTATGTC

AAAATAAAAATAACCACACACGGTCACTGTATAAGAAAAGAAAGTACCCTTTGCTCAAGGAAATGTAC

AGTTTTGGACTTTTCTGATATCTTTACCGTTAGTGTTTACTACATATGTGGCTAAACAAATAGATAAT

TTTTTCATGTATGTATTGTCGTACTTTTCAAAAGTTAATCACGTATGTTAGGTTAGAACACTAGTGTT

GAATTTTTAATTTTTCTATTTAAAATTTTTGATACGGATAAAAGTTTGGCTTATTTTGGTGGGTACAT

TTGTGTAGGTAAGCAGGTAAAGTATTAAAAGTCTCATTTCATCACTCTTAAATTTCGCTCTCTCTCTC

TCTCTTTCTACATATACATATAATAATATATCTATATAGAGATATTCAATTCAACTAGTATATAAATG

CATTGACAAAATCTCAAATAATAACAATTTGTAGTAATCAAATTGAGCTTCTAAAAAATAACAGCTCA

CTTGTTACTTGTTACACTTGATCAGTAATACTAATAATTGCATATCTGAGAGAAAATGAAGCTTTTAT

TGCTTATTTTAGGGTTTTTTATTATATTCTCAGTTTCTTATGGAGAATTTGATAAACCACAGAAGAAA

ACTGCCAAATCATCTGTTATCTTCCCTGTCACTGGAAATGTTTATCCTACTGGGTAATTTCTTATTTC

ATTTCTCACTTTTGTTTTTGTTTTTTTGGTTTGATAACTTTATATTTTTATTATATGGACAATTTTTT

CTCACTCCTAAGTTTTTGAACTAATTTAAATTTTGCCTTTAGTCTTGGTGTTTTTTTACAATATTAGT

TGGGTAAACATATCACAATTAGGAGTTATTTAGTTAAACTTTACCAAATTGGGGTTTTTATTTATTTA

TTTACAATATAAGTTGGGTAAACATGTCCATGCTATAAGTTGGGGTAATATATCATAGTGAAATTATT

AAGAGTAAAACTACAATAATTCCGGAAAATGGAGTTTTTTGTTGTTGTTGTTGTTGCTAATTTACCTT

AATTTGAATGCTTATGTTGGTATGAATGTTTTATTTTTTAGGGTACATACGATGGTCGCGAATGGTCG

CTGTTTATTATGTTGCCTTTAATCGATTGATAATGGATAATTGATTATTGTTTTTGCACAACTTTTAG

GGGTATATTAGTTTTGTGTTCAGTGTTGGTTTTGGGTGAGTTTTTTTGTTCTTATCTTTGTTTTTGTT

TTTATTATTTAGAATTATGCATTTAAAAGATCTCTTCCAAAAAGAATGGATAAGAATAGAAACTATTG

TTCAAGTAAAAATGTCCACGGCAGGAAATATAATTTCTGCAGAATTATTGGCGTCCGCACGCAATTAA

ATGTTTGTCGCGGTTTTTAAGTTTTACCTTATTTCAGTCCTTATCGTTATAGCTTTTGGAGTAGAAAT

TCAGAAGTTACCCATTTATATTTTTATAGGTTTATTATATTTGACGGACTAATTTTACGATAAATTGA

TGGTTGTAAAAAAGTAATAATTGTTGCCGCGCTCAGCTTATTCTGTATTTTATTTTTGTATGGATTTT

TCATAAGAGACAGTGAAGTGAAAAGTGAAAATCCATATAAGTTGCTGGTTTTAACTAGTATATGTTAA

ATTATTTGAACAAATTTCCCGGGGAAAGGAATTGATGAAGTTCAATGCTAACTTCAGCGGCTAAGGTT

CCAGTTCTATTGTGGTCCATTGGATTTTTGCATCCAACGATCAAGATGTGTTGGATTTTTTTTTACTT

TTATTTAAACCCTTAAGCATTACACCTTTGGATGCAAATCCAACGGATCACAGCAGAACTTTAGCCGT

TGAAGTTCATTCCCCGAATTCAGATCCTTCTAATTGATCTACCTTTCATTTATGCAGAATCTCAGCTA

TATAAGTGCACAGAAAAAAAAAAGTTTATATATTGTACAATTATAGAGTTTACAATTTCTGAATTTAG

ACAATGTTTTGTCCTTACCTTACATCAGAAGGGGTCTACTTATTTGGACTTTAGAACAAGCCCACTGG

AGCCGGAACACTCTTATACATGAATTTGGATTTTCTTTGAATTGATTTTAGGAAGTCAAAAGTTAAAA

GTTGTACTGTTTCTGGAGTAACTTTTGTAAGGTTTTCTTTAATTCTTTAAAAGAAATATATATATTTT

TCTGCTTTTAGGAATTAAAATCTGCCCATCCTAAACAAAATTATCATCAAACGGATTAATATTTATTA

AATCTAGAAAACAAGATAAACCATACTAGGCCTTTTCAAGGTGAAGAAATTAGACTTTTATGAGCTTG

TATAACACAAGTTGTTCCATATAGTTAATGTTTTAGACACGAAAGCTTGTCTTGTTGCAGGCTTTTTT

TTTGGTTTATTATTTGCAGTGTATTTGGCTACAAGCTTTGTTTTTTTGCTAATCGTTTTGAATAAGTG

AGAAGGGAGAAGTTTTAACCTGGCTGAATGCGACCCTAATTTTTCTCTGTACTTATTAGCTAATTTGC
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CCTTTTACAACCATATCTTTTTGCGCTTGTGTTTTTGAGGATTTTCTACCGGTCCGTTTTCTGCTTGT

TGATTGAAAATACATGGCATCTTCTATAAAATTCCACTTCTACTCATAAACTAAAGTTTTACTAATAA

AAAATAGAACTTCTTGTACTCTATATGCAGGTACTATCATGTGACTCTGAACATAGGTAACCCCCCAA

AACCTTTCTTTCTAGATATAGACTCTGGGAGTGACCTCACTTGGCTCCAGTGTGATGCACCTTGCACT

AAATGCATTCCGGTAATTCTCGTTCCTCCTCCGTAAATAAAAAATTTCTACTCTCAATTGCAGCTGTC

TGATTTACATATGTAAAGTAAATAATCCAAAGACACTTCTTTTGTCCTGAGATTCTCTGAGAATAATA

GAATTGAAAAGATTTGACTAGGTGGTGGGTATTGCGTGGGTGATTAGTTTATGAATAATCTCCGATAT

TTTTATATGGTAATGAAGTTTCTACTCTTTGGTTTATTTAGGGGTTTGAAACTCATTAGTAAGGGCTT

TGAGATTGACACTATTGCATAATAAACAAACAAATATGTTTTGAAGTGTTAAATAACCTATGTTGTAC

AAAAATCCGTAATCTCTTGCTATAAAATCCCCTTATTTTTAAAAGCAACCTAGAGCGTTATTAGCATT

ATGGTTTTTCCTTTTAGCATATAACTAGATTATAAATTCTGATGTCGTGGACAGCCTTCTTTAGATTT

ATTCAATTGTAAGAGTTGGACTTCCAATGTAGATGCATAACAATTTTTGGTATAGCCATCTAATGTAG

AGGCTTAAGGTTTACTGAAGTCTTGTTTCATTCTCATCATTGTGAGTCATAGTTAAATATTTAATTGA

AGAATACTGTTTATGCTAATTGTACTTAATCTGTGCTTGTGAATTGTGATGGCAGGCCCCTCATAACC

CTTACAAGCCAAACAAAGACATAGTTAGATGTGGGGATCCCCTTTGTTCTTCACTTGCCTGGCCTATA

AACCAATGTGAGAGCCAAGAAGAGCAATGCGACTATGAGGTTGAGTATGCTGATCAATGCTCGTCTAT

GGGTGTTCTAGTAAGAGACTCGTTCCCGTTTAAGTTGAACAACGGAGTATCAGTTGCTCCTCGTTTGA

CATTTGGGTGAGTGTGTACATGTGTTTTTTAACCACCTCTTAACTTTAGCCGACCCTTATAATTTCCT

GAGTATAGTAGTCACTCTCAAATTTGTTCTGCCAATCACATTTTTATCGTCCTCTCTCATGTATAGCA

TAGAATTAGTTTCCTTCGTTTTTATATCGTGGATATATGGATGATCCAAGTTGTGATTGATTCTAAAT

ATATTCCATATATTTGACGGTCCTTGTTATATTCTTGTGTACAGATGCGGCTATGATCAAGTAGTCCC

AAACTCCATTCACGCTCCTTACACAGATGGAGTATTAGGCCTTGCCAAAGGAAAATCAAGCATAGCCT

CACAATTACATGACTTGGGACTAATTGACAATGTTTTAGGTCATTGTTTAAGCAGTAAAGGAGGTGGC

TTCATTTTCTTTGGAGATGATCTTGTTCCATCTTCAGGAGTTACGTGGACCGCAATGTCTAAGACTTC

TTTCGAGTATGTACACCAAATATAGAATGATATCTCATTGTGGAATACATAGGTTTCAGTTATAACTG

TTTATTTTCCTCATATTTTTCAGGAAACACTATGCGCTGGGACCCGCTGAACTACACTATGGAGGGAA

AGGGATTGGAATTAAGGAGCTCCCGGTGGTATTCGACAGTGGAAGTACATACAGCTACTTCAGTTCTG

ATGTTTATGGAGCAACAATTACTATGGTTAGTGTGAAATAAGGGAAACATCTTTATATGTAGTTTCAA

AGGTTAATTCCACTTTTATACCATAATGTATAATCAGATATCAAGTGTGGACTAATTGGTGAATAGTA

CACTATTAGGCATTTCTGCACGACTTATTACACTTTTAAGTACCCGATTGAAACAAAAGTATATGCTG

ACTTGTTAATTAGTTATGAATGCCAAGTACTGTATCACCTTTTCTTTTTCTTTTTCTAATTTTGTACA

CTATACTGCTATGTATTTTTCATTTGATTCTCAATCTATGAAATCTTTCTGCTTAGTGTTGTTGTACA

GATGCCTAAGGGCATGTTAAGTTTGTGTAATACTTAGAATTTCTGTTAGGTTAGGTCACATAAGCGAG

AAATCGTGGTAAGTTTGTTTACGAAACTATAATTATCCCGTAATTCAGAGGTGACCTGGGATATTGTA

ACAACCCCATAGGTAGAACTCACCCTATAAAACCAGTTATATAAGGGAGGGTGCCTATGAAGTTATAT

ACAACACGAAGGTAGCTTACACTACCGATGTGGGATAATGTAGTTTACACTACATCACCCTAGGATCG

TTACAGATATAACCCAATGAAAACTTTTATTTTGTATTGAACATGATTCACACCATTAGAAAGTGACT

AATTTCGAAACATAATGATTGACGTGAGAAAGTACGTACTGTTTGTTATCCCATTGGTTGTGAATTAT

TTCACTTATTTGGTGTTCAAATGCTTTTCTTTGACACTCAATAAGTATAGTACTTAAGGATGGACTAT

ACTTTAATTAGACATGGACGAGTGACAACTTGGACCGTCGAACAAGCATAGGAAAGGATTTTTTTATC

ATTGGTAATGGTATTACCGTAGAATAAATGAGTATGCAAATAGTGGGAAGACTCATCCTTTATTCTGT

AACTGCAGATGAAGAAGAATTTGGATGGCAAGAAATTAAAAGATGCAGTTGAGGATCAAAGTCTTCCA

ATATGCTGGAAAGGTGCAAAACCTTTTAAAAACATTAATGAAGTGAAGAATGACTTCAAACCCTTAGT

TTTAAGCTTTAAAAAGGGGAAAAATGCTCAGCTACAATTGCCACCTGAATCCTATCTCATCATCACAG

TAAGCACATTTCATATGTACTGTCCTTCCATGAACTTATATGAACATGCATGTAGCAAATCGTGCACT

TTAAGTTTTATTGCATTATCATCAAAGATAAGTTAGGAAAGAGAATAGCAGTCAAGGTCTGGAGTATA

AGTATATGTTTCTTAACTGAGGACTCGGTTAATATACATACAGAAGTGGAATTTTTTGTCAATATTTC

TTCCTCGAGTCTATTACTAAGATGCCTCATGACTTTGTTTGTGCCCTCTGATCATTTGGAGTCCTATT

TATTCATTCAATAATATTTTCTTGTGCATTTTAGTTATTAAAACTTTATAGAATGATATGTAAACAGT

GAACTCCCTTGGTAGAGATATTCAAGGGAGTGTGCTACTGTTAGTTGACCCAGATAGAGTCATACAGA

TAACTGGTTAGGGACTTTTCATGCTTAAATAGTTTCCTCCCCTCTGTCAGGAACATGGAAACGCCTGT

CTTGGCATATTGAACGGCACGGAAGCAGGGCTCGATAAATTCAATATAGTTGGTGGTAAGAATCACGG

AACAATCTATTATGCATATTTATCTGAGATTTTTATATCTTCTAATATACCTTTATTGTGCCTGTGCA
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GACATTTCTTTGCAAGGTAAAATGGTGATCTATGACAATGAGAATCAACAAATTGGTTGGGTTACTCA

AGATTGCGGCAGGCTTTGTAGGTACTAAATTATTACTTGCTTTTTTCCCCTTTGTTACTGAAGTGAGG

AAAGCGTGGTTAATGATTTAAACTGTCACGGTCTCGAGCATACTTTAATATAGGATGTGTTTCCCATA

TCGATAGTGTGACACTTTCTACTTGCAAGCTGTTCGTCATTTGTTACACATGTTTTGAAACTTCCGAC

CTTTATATGGGATTTTTGACCACTTCTCTTACATTTCTGTTTGTCATTTTTTACAGCGTGGGTCGTGA

TTTTATCGGAGACATTTCTCACCCATATGCTTCAAACTTGTGCATTCAAGAAGAGGGTTCTATTGAAA

CTAATGCTTTCATAGGCTTCCTAAACTGAGCACAAATGAACTGTGATATATATTCCGTGCACATATGA

CTTCGTTGAAACTTTTATAGATACTGATGATTTGTGGTTTCGAAATGCCTTAGTCTTAGGAGTATGTG

GTTTAGATGCTATGCTGAGATATGTTGTATCATTCAATCAACTAAAGTAATACTGATATGGAGGAGGT

TGTTAAGCTCGGTTGTACAAGATCCGATACAAAGTAGCCAAGATCTTAAGCAACCTCCAAATGGAGAT

ATTTTATAAATTTCCTTCACAGTTCCGTGAACTAGGTTTTGAACAAGTCGAGCATAAAATCTCAACAA

ATGAATGCTGATCTAAATATAGTAATTAAGAATTAAGATCAATCTGGACTTTCAAAACAGGAACACTT

GGATAACATTTCTTTTTAACTTGGATAAGTTACATGAGAGCACTTAGTGCCAAAGAAAAAGAGAAAAA

GAGAAAAAGAGAAAAAGAAAGATTATAATATCATCTTTCTCTTTCTGATGCACTCTCTAAAAAAATCT

TCATATAATCACACCCTTACAAACTTGGTTGGGCAAATATCTACCAGACAACAATCATACAGATTGAG

AGCTCTATGCTTTTTACCCTCATCTCTATAGCAACTCTTGTTTATAAATAATTGAGAAGCATACTCTG

TAACTGATTAGAGGTTAAAAACGATATTTACGAGCCTAGTATAACTCACTCACATTCAAGGGATAAGC

CATTCGACCATGTTATCTCAATTTCAAGCGTTCGAGAAGAGCTATCTTTGTTTCTGTCATGGCTGAGG

CTGAAAAGTCCACTGTATACTCCTTCACTTACAACTTTGTCGATTTGAATGGTGACTGTACCGAGATT

ACTCTGGAAAAAAACAAACATAATTGTGATAATGAAAGTTCCACTACATACATGAGAATCGAGGAAGG

AAAACTTCGGAGATATCAATTTGACACATATCTGAGCTTATTGTGTTTAAGAAAACAATTTTGATACT

TTGTTTTTCCTGAATTGAACAGAGGAAGAGACATCAGAATTAGCTTATCTCCTTTTTGCTTTTGAGAA

AGAGTTGCAAGATAAATACCATAAACAACTTGTTCAAGACCAGTTACGAAGATCAATGTAACTAATGC

TAAAATTTCATTTACCTTTCCAAAAGTGCTTTTGCTTTTGCACAGGATGTGGAGTTTTTGCCCCTTTG

GAGGTACATCAAATGCCCATGTAAACCCTTCTTTCCACTCTGGGGAGGTACTGTTGCTCACTACCTAT

ACAATCCAGAGAGTTTTTAGTTCGTAGGGTTAATGTCTTGATGATAATTCTACTTATACACCTTTGTT

AAGATTACCAAACACTTTTCAAGCAACTTTTAGAGAATATCATGATTGTCATCCACTGTTTTGGCATA

GTTTTTAACAAGTACAAGAATAAAGACATCCATTGAATTAATTTACTAATAAAAAGATCCTTCTGAGA

TGTTAGGAAAGGTCTAGTAGGCAAGTGTTCAAGAAAAATAGCATCTTGGAAATTAGAAAAAATTAAAT

AGGGTTAATTATGGCTTGTTGACCTGTGTTTTGGCCACTTTTAGGATTGGTGACCCAACTTTTAACAA

TTCCGTTTTAATGACCTAAATTGCCGTTACATTTCTTGGATGAAAACCGTTTTGAAGTTTCAATTTAA

TCCGTATAGTTTAAAACGTAACGATAAATACTTAAAAATTGTAAAAATTACACACTCATATAAGCCCA

CTTAAATTACACACTTATATAAAACATGTGTTTAAGTGAGTTGCACAATTAGCAAATAAAATGAATAC

AAGTATCAAACACCATATGAACTCTATTAGTTGGGATGATATAAATATATCGTTACAAAGCTAATTAA

TTGGAAAGATACTTACTCACAACTCAATTTTAATAATTTATCATTTTTTTTCATTTCTTCACGAATAA

TCAAATATATAGAATAAAGAGAAAACTTGTTAATATCATCCTACATAAATAAATTTGGATACAATAAA

ACCAAATATGTATGGGTTACAATCTAATTAATAAGACTCTTATTTTATTTTAGCATAAGACTAATAAC

TCAAAAAATTCATACGTCTTTAATAAGTTTAACAATGAACTTACATAGCAAAAAAAATAATGATTTAA

CTTATATTTATTAATTTGTATCACGATGTTTGATAGTTTTATATCATTTTTAAATTTGCATTAACAAA

ACTTGTTTTTTTTTTATCAATTTACATATGAAATTGTAACTTGCATTTGATAGTTTTATAAGATTTCG

TATAAGTGTTTTTATTTTATGTGTAAATTTTATAATTTTTAAGCGTTTATCGTAAATTTTAAACTATA

CGGACTAAATTGAAACTTCAAAACGGTTTCCATCCAAAAAATGTAACGGCGGAACACTAAATCAACCC

AAGCTATAAATTTAGGTTACTAAAACGGGATTGTTAAAAGTTGGGTCACCAATCCTAAAAAAGTGGCC

AAAACACAGGTCACCAAACCATAATTAACCCAATTAAATATAACAAAGGTTTGTAATCAAAGCCAAGA

TGAACCTTAATGAGTTATCATCACTTAAACTGTCGTACCCTTTTAGGTTTATTGAATATCCTTTCTGA

AGGAAACTTCATTACTTGACATATCATACCAAGATGAAGCTGTATAATCATGGCAAAAGCCAATGCAA

AAATAAATGTTTTTACCTGTTTTTGGGCTGCTTACCTTTGACAATTCAAGCACCAAAGCACTCTTCTC

AAGAAAAATTTTTTGGCTCTCAAATGGTCAAAAAAAGAAAAAGAAGTAACATTTGACTCTAATTTGAT

AGATTCCATTACCTTAGTTTGCCGTGGGGGACCATTCCCAATCGTCAAACGACAAAATGCATTTGTTC

CTCCCATTACATGCCTTAAATTGTTTCCTCGCCTAACGGTAACTGTTAAGCAACCTGGTAAGCAATGC

AACAAACTATCTGCTCTCTCGTGAAAACTTGGCGGACATGTTTTCATCAGCATTTGAAGAATTGGAAC

CGCTTCTGAGGCTATCATAGCTTGAGATTTAGATATATCTATAGGCATAGTTGACCATGATTGTTTCA

ATAGACTTAAAGTGTCTAAAACTGAATCTTGAGCAGTTTCGGCACCAGATTTAAGAGCTGTTACCAAT
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TGGGGAATACATAATGTAGCAGCCTCAGATACATGTAGCTTAGGGAAATTTGTGAAAATGACAAGTAA

AGCTTTTAATGCTTCTTCGTTGATACCTCCTGTCGACCACAATTCTTTCTCAAGCGCCGCTGTGAATC

GATGCAATGACAAAATAAGATAATAGTAAACACTAAAATTTGCAGTGACAGGTAATTACATTCTCACA

AGAAATGAGCGAGTGTCAGCATAATAGTAAGTTCAACAGTGAGGGTGAAACGAACTGATAGTTTTTGA

CATAAATTCTAAAAGCTAGCGTAATAAAAAGACATGAATACTAACCATAAACTTGCAAACTGTCATCA

GGATACAACCTTTATATCGGCAATGATAACAATCAAAAGATGATAAAACATATGCCATCACCGAGACT

ATATGGTTAGAATAGATAAACTATGGGATCATCAGCGACATAATAACATTTTCACAAGTCACGACCGA

TTAGTAACTAAAAGCACAATAACAATTCCACCGGTGAGGGTGAATTGAAGGGATATAGTTCAACATTA

TGTCAGAAAGTACAGAAGTTCAACAACAAGAAAAAAATCACGAGCACTAAGCCACTAACTACAAACAT

GCAATTGATTAAACTGATGACGATAAACAATCAAACTGATGAAAAACATATGACATCCCAGGGATTAG

AAGATAAGCACCAAGTATGAATGTAAAACAATGATGTACATAAATTGGTTAAACTAGTATTTACCTGT

CAAAGATCTGATAAGCTCGTTCGATACATATTCTTGAAGTGTGTGATTCGAAAACAAGTACTTGATGA

GTGAAGCTGCTTGCCCAGCAACCTCAGCGTTGGGAGAGAGCAGCAATTCCTGAATTATCAATATTCCC

CCGGCTTCTGCAATAGCACGCCTATTAGTTCTACTTCGCATGACAAAGTTTTGCAATGCACAAACTGC

TACCAATTTCAATTCCTCTGTGGGCTGATCTTCCAATAAACTTATAAGCGCACGACAAGCAGATATAG

AATCGGTTGCCCTAGCAAGTCCTTCATGTTGTGACAGGTCACCTAAAGCAAGAGCAGCAAATAATCTC

CCAGAATTTGAAACAGTTTGTGGGTCCAATAAATACTGTGCTAAAGGGGCAATAGCGTACTTTGCCAC

TTTCATTTCTCTCACTCTTTTATTATTAAACAAAGTTTCGAGTAACCTTCCGCAAGCTTCCTCACATT

GGTGTGATCTTAACACAACTAATAAAGCATCTATGGCACCAGCTCCAGCCATTTCGATAGCACTGGAA

GAATCTATTGTCTCTTGAACTATAAGTGCTTTTATTGCTATAGTTATGGTGCTTTCTCTAGCCGAGTG

TAACATTTTTATAAGTACGATAATTGGAACTCTGTAATAGTAGTCGGCGTCCGAGTGAAGAATATTAG

ATAAAACTAATATAGCTGATTCCCATAATTCAAGAGAAGGTTGGGGATCATCTTGCATTATAACCTTT

GAAAGTTCGATTAGACCCCCAGCATCAGCTACTGCGTTTGGCCAACTTAATGATATATTTTCTAAAGC

CTTGATGGATGTCTGTTGTAAATTTAGTATTCCTATTCCGGCGAGTTGAACAAGTGGAATAACAGCGT

TTTTAGTAGTAATATCTTGTTTAAAATGATCCAACTCTAGAAGACGACTTAAAAGTTCTGTGCTAAGT

TGCTGTATAGCTTGAGCAGAGGAGAGTAGAAACGGTATTAAGGGCTCGATAACCTGACTCGGAGAAAG

TTCTAAAAGTGCAAGGCTTTGTGGTTTCTCGAGAATGTTAACAAGTGTTTGTAAAGCACTGTGTTGAC

CCAAAAGACTAATATCTGAACGAAATAAAACACCGAAAAGAGGGTTCACAATATTTGCCGCAGCTGAG

CTTATGGATATTGCACCAATATTTGTCAGAACACGAAATAATTCGGCAATTGAGGAGCACAACGTACT

TGATGATCTGGGTAAAAGCTCGAGGCAGTTTTCCAATATTCCGGATTTAAACATATGCAATTTGCAGA

GAGTCCGATCTTGTCCTACCTTAATGAGAGCACTGATACTAGCCTCTATAAGTCTAACATTCGACCCA

GAAACTAAATTAACAAGAAGGTCAATAACATCTTCAGATGCAAGAGATTCTACTAAACGGTTGTTATC

TAACAATCTTTCTAAAGCACAAACACCGGATTCAACTGCAGTATCATTATCAGATTGAATCAGCAATA

AAAGAGGATCTAGGCATTTAAAACTAATTTCAGCTTCTCTGAGCTTCGAGTTCCCGAAAATGATGAAA

CAAAGTTCCGCTGCTTTTGTCTTAACTTCCAAGGAAGAAGCAGAGGACAAAATTTTAATCAGGCTTGA

TAACGGGTTTTGTTCCAAATCAGTTAGAAAGCCTGCTATATACGAATCCTCAGAAGTTAATTTAATCA

AGCTTGTAAGTGCAACATGTTGCTCAGCTTCTGATCCAGCTTCAAGCATGTTAACCAAAGGCTGAACT

GCTTGGTTGGAAACTTCAGAATATCTAATATTATCAACATTAAAAAGCTCATCAAGGGCCCTGGCAGC

ATTTAATCTTGATTTTTTTGACCCCAATCGTAAGACAGCTATAAGCTGGTTCAGAGAATTAAAAGCTG

CTTCATGTCGAACAAGCTCTGGGTTGCTATACAATATTCTCAAAAGGTCGGTTATTATTAATTCAGTA

AACTCTTGAGGACTTAAAGATAAGTACTTTGTTAAAGCTTCTAATGCTCCAGCTTCAGCCATCAATAT

TTTATTTGAATCACTATAATTGGCGAGCCGGGTCAAAAGTTGAACAGATATAAGTGGTGCATTTGGCC

TATCTGGCATAGGTTTTAATAAATCCACTAATAAAGGGATAGATTTACGAGCAGTTGAACCAAATTTG

ACATCTTCAATTTCGAAAAGGTGGTCGAGTATTACTTGACCGGGACTTTGAGAGAGAGAGAAATCATC

GCAAAGACCAACTAGGTTTGGAAAATCTGATTCTACACAACCGATCAAGGACATTAAACCAGAAACTG

CTCCAGAATTTGCAACTGCTAGACTTATTCCTTTGTTTCCGTTACAAACAAGAGATGCCATTGCCTGG

GCTGCAAAATATTTATCAGTCATTTCTTCGGATTTTAGCAAAAGTGCAAGAGAGGGTATAATACGCAG

AGTTGTTGAAGATGATACAACATTTTCATCTTCAAACAATATAGCTAGGACAAGGGCACTTATCCATA

TGCCCTCTGCATTCTCCATATCTGCCTGTATACAAACATAATACTTGAATTAGTCAGGAAAGAGGAAA

TAAAGACACATATTCAATTAGAGATATCAAAGGAAATAAAAAGGCAATTTCAGTAGTAGAAGAAGATG

GATAAGGATCCTACTCAAAGTTGTTAAAAATTAACCGTTAAACCGTGTAGGTTCAGAAAAGATCACAC

CTACTTCTATGACTAGACTAATATTTTGTCTCGCTGCTGGTACTTCACTGCATCAAAATCGTTAACAA

GTTAACGTCCTTGTTTGGTTGCGGCTTTGAAAGTTGGCTATCTGGCATTTTTGCTTAAAGCTGGATGG
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CGTTTGGTATTATCAGCTAAAGGTTGAGATTTTCTGTAAATATACCCTGAAAAACCTACAAGATTTCA

GTTCAATAAAAAAAAACAAATGCCCTAAAGATTTAGGGCTTTTCTATAGGGAAATGGATAAAAAAAAC

CATGTACTTCTGTTTGGGTGACACATCCGTCGCATTTATACCGGCAAACTACATATGAAAATTAAATG

ACAGTATTTTTTCTTTAAAAGAATGGAGCAGTACCCGTGCATTGGAAGTATGAGAAGCAAGCTTATCA

GAGAGAACCTCAAGTGCCCCAGCTCCCATTACAGCAATCTTATTCTTCCTATCAAAAGAAGAAATTAA

CGATAGCAGCCACAAAGCTGTAGCACCTTCAATAATAGTGGCTGGATCATCAACATCAAACTTATCCG

CTTCCAAATACGAACTTTTATCCACAAAAACTTTACTTCTAACTTCAATTTCGAGTGAAGAGCAACTC

GAGCTACACTTTATCATATCAACTAATGTGTAAATCAAGCGTTCTAACGAACCTGATCCATGTAACAC

CTCCATTGCCTGGATTTTACATTCTTTAGTAGCACAAATGAGCAATGAAACACTTCCAACTCTTGCCT

CTAAACTTGAAGAGTCTGTAATTCTCATTGATAGTCCATTAATAGCTCCTGATTTCAAAACCAACAAA

TCACCTAATAAAACAGGGTGATCCTTGCAAAGCCTAGAAAGTATCTCAATAGCTTTATCTTGTAACAA

TGGAGGACCTTCAGCCAAACAGTGCACAAGAGGGTCCAGTGTAGAAGGAAACTCAGCAAGGGAAGAAA

ATGGAAAAAGTGAAATATTCAAATTTTGTTTCGCCTTTGCTACGAGGGACAGTAATTCCAGAGCCTCG

AGAGCATCTGTTCCATCCATATCTGTCGTATTTAACGAATCCAACACAGAGAGAACAACAAATTGGCA

TTGACCGTTACCCCTGAAAACATCACCGATGGAAAAATGTTTTAGTAATTGATGTAAAGCACGTATGG

CGTTATTCTTTCCATTTAAAGATCCTTCTCCTAAAACCCTAATCAAAGAAGAAACCACTTCTTCGGCT

AATGCCTCAGCAGCTATTTTAAAATCAGATAAAAGATTGGCCAATGCTGAAATTGCAGTTTCATTGGC

ATCGATGGAATTAGTTTTCGCCAACAGAATTAGAGGCTTAAGATCGCCTTCTGCAATATAAGACATAG

TTTTCCCAGACTTCGTATTAAATTGGCGAGACAAAGCACCTAAAGCTCGAGCAGATTGTGTTGCGATA

TCTTGGAAATTACTACTCAAAAGCTTCATGAAAGCGAGAACTACTTCGTCAGTTGCAAAACTATCGCA

AATATCTTGTCTTTTGCTGAATATATCTGCTAAAACAGTAGCTGCACATTTTTGGGTTTCTTCATTAG

ATGAACTTAAAACCTGCACAATCGTTCTCATCCCTTTACACGCTGGACCTCCCTTATGCACGAGATCA

TTATGTGAAGCTAGAGAAAGAATATGACCAAACACTCTAATTATCTGCATCTTTGAAATTGGAGACTC

TCCCAAAAGCAAAGCTAGTAACTGGTTTATGGTAGCAGAATCGGCTAAACGTACGAGTTTTATAAGTG

CTTTAGCAGAAGCTTCTTGCCCTTTATTTGCACCACATTTTAAAAGCCACAAAAAAGCTGGAATTGCC

CCAGCACTCTCGACACATACACGTATATCTTCACTGTGACAACATAAGTTACGTAAAACATGTGCTGA

ATCCTCTCTTGCCTTGTGGGACCCAGTTTCTAACAGCTGAACCAATGGGGGAATCCCACCAGCAGCTG

TAATAGCCCATTTACTGTCATCAATTTGTTCCGTTAGAATGAATAATAATCCAACGGCATATTCCTGA

TGCTGTTCACTCGACAAACCGAGTAGAGATATAAGTAACTGTATTCCTTCTCTCTTCCCAATAGCCTC

CCATATACTCATCTCCTTGCCACATAAGCTAATTAGAGAAAGAATCAAATATTCCCTCACATCAGGAG

AGGCCATCGTTGTTAATCCAATAAGCACTTTTTTAGCCTCGGCCTGATTAAGCTTTTCCGCAAGATAT

AAGTTGCCGTAAAGACTTGACATAGCTTCTAGAACCCGTTCCTGAGCCAGCTCATTATCTTGATGCTT

TAGTAAAGTAATTAATAATTCCTCTATTTCTTTAGCATCTAGTGGTTCTTCATCATGCATATCTTCAA

ATACCATTAGCGAGTACGCAAGTGCTCCGATTATATCAGTGACAGGAGCAGATAAATGCGTGGACTGT

GATAGTTTTCCGAGATATAATACTAAAGCACACATTCCATCACATATATTCACTAAAGCACATAAAGC

ATGCTTTTGAAGATCTTGGCCAGATTCTCCTTGCATACACTCTTTTGAAGGAGCAACTATTGCTCCAA

TCAGAACTGGCAGACCATCTGCCTCAACAACTGCTTTTTTAGCATCGGTAGACGTTGAAGAAAGCGCC

TCCAAAGCATCAGCGGCGCTCGCACGTATAGATATATTATTCGTAGAATCCACAAGACGAAGTAAAGC

TCTGACTGCCCCAGAAGCTAATATTTTCGGGATACTATCGCTAAAAGCTAAAATTAAACGGGCTAATA

AAGAAGCTGCGTTTGATTGCGTAGCAACATTATCTGAATTTAGTAATTCTACGATAATATCTACACCT

CCAGCCTCAAGTGTAGCTTTCCAATATCCATCTTTATCGCCACATAGATTTCTTAAAGCACCGGTTAC

AAAACCCTCTACTACTTTGTCCTGTTTGTTTCTTAAATTAAGCTGCTCCCACAATGTTGGCACTACAT

TTTCTGTAACAAAAATTTTCATGCCCACATGATCATCCGAAAGCCCACCGGATGAAACTTCGTATATA

GATTCTGCGGCAGCTTTTCTTGCTTCCGTTGACTCAGACTTTAAGAGAGAAAGTAGAGGAGGAACACA

TCCACCTAGGAGCACCTTCAATCTTACATCTTCGTCCTTACATAGGAGACTCAGTATTGAACAAACGT

CTACTTTTGCAACAGGAGTGCCATTTCTGAGTATAGATATGAACAATGGCATAGCTTGAGCATGTGAA

CCAATAAGAATTTGAACCTCTTTTTTATCTCGAGCTACACTAAGCAAACGTGATGTGATAATTTCTTT

CTCATTTTTTGAGGACATTTTAGCATGCAGCTGCTCCAAAAGATGTGCAACGGTAGCCATTGTTTCAT

CTGAGTCATTCATTTTTCTATTTCCAAATGAGTCCCTGTGAAATAAACAGTATTTTTTTCAATTAATG

TGTACAGGTATTACAGTCTATGAGTGTGTACATTTGTGAGGAACAACTCTATCTCTCCAAGAAACACA

AATACATATCCATTTATGGACAAAGACATGGCAACTGTCGAAAACTGAGGACATGGACCTATAGTTAC

ATTTATTTATTTGTCCAAGATTATGGTTATTCTAATCACACCAAAATCGAAAAGCAAAACTTTAGTTT

GGTGAAACTGCATGGAATTCACATGAATTCTCACTGGTCCGCAGAAAACATGGATGAGGTTCCCATTG
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GATTGGAAAGACATAAGTCATTACAAAGATGAGATACAGAACAACACATTTGCAAAAGCAGACCTAAA

TAAAATTCAGCTAAAATTCATCAACTACTAATGAGCATCATAATGGATCCATTTATAGAATATTCTGA

TTTCTTCGCAGCGGATTTTTAAACAAAATGATGCAAGTAATCCAAAATTCAAGAGAACTTTCTAATGA

TGAGAGAAAAGGATTGACCTAGGCGACAGAAGCAGCTCCCTGGGTCCTGGAGACTCTTGACATTTGCA

CAATGACAAAGTTAGCCTTTTCCTTTGGCCTCTGCATTGAGGTACACAATTAACATCATGAATAAAAA

CGATCGATATGTTCCATGTACTTATATGATAGAATAATTTTCTTTGATTCAGTTTGCAAATAATCACA

GGTGATCAGATTTCTGAGCTTCTAGTTACAGTATTCGTGGGATCGCCTCTCTGTACCAGGCATGTCGC

TCATGTTTTTTTTTTCTTTCTTTAACATAGTATTATTTAAAGAAACATACTCCAAGAACTTAACCTAC

ATAGTTACATTATAATGGTTGAATACTTGGACCTGATACCCACCAGGAGTAAAAGAAACACACCTACA

TATAACACAAACCCGCACACACACAAAAAAAAACTACCACCAGTTTCAGTAAACTATTACTTCATTCA

AATATCAAGATGAATTTCTAAATATCAGACTGACGGAAGAAATTTTAGTAATTCCTAATACTGAAACA

ACCAGCCAAAAAGAGAGTTCCTTTGAAAAGCCCTATTTTCTATTTCTAATCGAGTCAAGGTGAATAAG

TGTTTAAAGTGATGTATTTTCAGTTCTCCAATTCTTCTTTCCGTGCGTTAGTAAAACTTCAATTATTA

GTGATGAATTTAAATCATTATCTATTCATGCCGTGGTTAGCAAAAAGAATGCTCAACATACGTAATTA

TACAAGTAGATAATTTAGTTGGCAAACTCCCATCCAACCGTTACGAATGAGTCCAATCATAACTGGCA

TTGCCCCATGATTAATTACCCATATTATTATGTATGCTAGCATTTTTGTAGCCACAATGCTATTGCGT

GGGAAATCAAATAGTTGCAATTACCTTAATCACGTATGCTGGTACAGCGATGGCTTCACAGATAAGCC

CTAACTCGCCGAAAAATCATCTAAACTGCATTTACTTCAACTGCGTGGCAAACCGGATACCAATTAAT

AATCACATACACATGTAAATATCTCAATGTGCATACGCATACGCACACTCCACTTCACTATCCTGCAC

TGTGAGTTTGTTTGGCTGTAGTTTGTAGGAAAATAAGATCGCTTATTTAAGGCTGAGAATTAAGTTGG

TCATCCACCTTCAAACTTGTAGTTTTTCGGGCCAAAAGACAAAAAGGATCGTCTTTTAAGCAGCCCAA

CCAAATGCATTGCAAGTTATAAGAAGAAGAAGAAGAATAAACGGCAAAAAACTTGAGCTTTAAAGCTG

CAACTCAAGCCCTAAATAACCACAGCCTACTTTCTACCCTATCTGCTATATAAACTAATGAAACAGCT

AAAGAATCAATTTTTCGCAAAAGGTTTTTTTTATAATCAAGTGTGTGGATATAAATGTGTATATTACA

TTGTAAAGGTAATTGGGTGCCAAACTATTAAAAAGTGCCCCAAATTAAGTAACCCCAAACGACTAAAT

CCCCAGAAAATCATCGACGTTGCTCTTACTTAAACTGCAGTGCCTCATTTTCCAGTAAGTAACGAATA

CACATGTATATACATATATAGATAGCAATTTTCAGAGATATAAGCACAGCCTACTTAAGCATTCTACA

CCATCTGCTATAGAAACTAATGAAACAGCTAAAGACTTGATTTTTCGCAAAAGGTTTTTTTTAATAAA

CCGAGTGTGTGGATATAAATATGTATAAACAGTGCATTGTAATTGAAATTGGGTACCCAAATTAAGTC

CCAAACAACTAAATCCCCGGAAAATCACCAACCTTGCTCTTACTTGAACTGAGTGGCTCACTTTCCAG

TAACTAACAAAACAAACACATGTATATTCATGTATACATAGCAATTTTTAGACATATAAGCACAGCCC

ACTTCAGCATTCTACACTATCTGCTATGGAAACTAATGAAACAGCTAAAGAATCAATTTTTCACAAAA

GGGTTTTCTTAATATCGAGTGTGTGGACATAAACGTGTATATACAGTGCATTAGAATTGAAATTGGAT

ACCCAAATTTAGTAACCCCAAACTACTAACTCCTGGAAAATAATCGACACTGCTCTTACTTGAACTAC

AGTGGCACATTTTCTAGTAAGTAACAAATACACATATTTATATACTCCCTCCGTCCCATATTAAAAGG

AACAATGGGGATACGTGCAATTTTGCAACGCAAAATTGGTGCATTTTAAATGTCGGAATTGTAAATTT

CAAAAGTTATTCATATAATTTAGCATGTTAACTATGTTACTAAATTTTAAAATTTACAATTCCGACAA

TTAAAGAACACCAATTTTGCATTGCAAAATTGCACGTATCCCCATTGTTCCTTTTAATATGGGGCGGA

GGGAGTACATAGCAATTTTCAGACATATAAGCACAGCCCGCTTCAGCATGTTACATTATCTGCTATAG

AAACTAATGAAACAGCAAAAGACTTGATTTTTCGCAAAAGGCTTTTTTTAATACACCGAGTGTGTGGA

TATAAATGTGTATAAACAGTGCATAGCAATTTAGCATGTTAGATATGTTACTAAATTTTAAAACTTAC

AATTCCGACAATTAAAGAACACCAATTTTGCATTGCAAAATTGCACGTATCCCCATTGTTCCTTTTAA

TATGGGACGGAGGGAGTACATAGCAATTTTCAGACATATAAGCACAGCCCACTTCAGCATGTTACATT

ATCTGCTATAGAAACTAATGAAACAGCAAAAGACTTGATTTTTCGCAAAAGGCTTTTTTTAATACACC

GAGTGTGTGGATATAAATGTGTATAAACAGTGCATTGTAATTGAAATTGGGTACCCAAATTAAGTAAC

CACAAACAACTAAATCCTCGGAAAATCACCGACATTGCTCTTACTTGAACTAAGTTGCTCACTTTCCA

GTAACTAACAAAAAAAATACACATGTATATTCATGTATACATAACAATTTTCAGACATATAAGTACAG

CCCACTTCAGCATTCTACACTATCTGCTATATACACTAATGAAACAGCTAGAGAATCAATTTTTCGCA

AACGGGTTTTCTTAATATCGAGTGTGTGGACATAAATGTGTATAAACAGTGCATTTTAGTACATAAAG

TGAGATCAGATCAGGAGATATGTATACATCAAAATCTAGGGCTAAGGTGAGCTGTGAATTTTCCAGAT

TTGTTCTTGCTTTTTGGTAAATATAGAAATTAAGAAGAATTAAGTTAGAAAATTTACCTTTTAAAAGT

AGATAGAGAATTGAGAGCTTAATCTTTTAGTGATGAGAAAGATAAAGACTTCAAATAACTGTTTTGTA

TCTCTCTCTCTCTCTCTCTCTACTGATTTCAGTCACACTCTTACTTTCTTTCCTTTTTTTTTTCTTTT
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TTCTTTTTAATCTTTTAAAAAAAGAAAATGGGTTATTGCTTCTTTATTTTAATTAATTTCAGTAACGT

CATCGGCATTCATAAAATATATTTTTTGCTCTTCATAGCTGCACTTTGTAGTTGGTGTATCGATGTTC

AAAAAGCTCAAGGTGGGTTTTGGGGGTAAATTGGTCATCTAACATCAAATCCCGTCTAATTCTATTTG

ATCACCGTCTGATGCGTTTAATCTTGTCTAACCTTATACGTTTATATGTCTATTGTCTAAACTCCGAC

TAATTTCCGTTTTGGGTCTATTTTTACAACAGTGGTTGGTACTATCCCTCCTATAGAAACTTACCCAT

ATTGTTAGTATCGTGACTAGTAGTTTTTCATCCAAACGAGGTCTTAGGATTTGGATGACAATGCCGAA

ACGGGACCAAATTTCAAACGCCGTTATTTTCGAATGACATTTCAATTGAGCTACTGATTTAATAGTTA

ACCAGTTATGAAACTAATGACTACTGGTGAGAAGTCGGATTGTCGAAATTACTATAATAAAAAAAATA

TACAAACTTATGGTAAATATTTTTACAGATTGATTAGAGGCTCACAACTGTCACCCTCTCTATTATAG

CTATAAATAAACCGAAACAAAATATAAGAAATTAGTTAACGACATATGAAATGTTCAGCCGTGTTCGT

TCATTTGTAAGTGAATATAATATGAAGAAAAAGAACTGAGGTTATCATTCGATTATAATAATCCAACC

CAAATCAAATGAAGATGCCCAATTTAGTCAAAAAAATTTCAAAAATACCCTACACCTTTATATTAATT

ACAATAATATCATATTTTCATAAAAATATAAAAAGTAAAAACTAATAAAATTATTTATCACTTTTTAA

CAACCAAATATTCTTTTAAATCTTAAATTATGTTTTTTTTATTATTCACGTATTTATATCATAATTAT

ACATATTTTATATATTTTTATTGCATTACGCGCCGCACACGCAACGCGTGGGGCACGATTACTAGTTT

AGGCGATCAATAGCAATGATTGCTTTTATCTTCGTGATGACTTTGGTTTAACTTTTCATATTAATTTT

ATCTTTTTATCTTACTTGGCCCTTTATTTTTATATTTTCTGATATTTTAAAAATTTTCAATCCCGTAT

TTATTCGGTTTTGGTTGAAATGCTATTCTCTTCCTCTCCTTCATACTAGGACGACTGAGAGCCCATGG

TTCACTTCAAATGTTAAATTTCATTTAAACACTTATCTGTAGTAGTTATTTACCAAAATGTTAAGGAA

AACGGAAGAGACAAAGAAAAAACCAAAAAAATGATTTTTTTTCGTCTGAATCCAGCCATGTTGTTATT

TTCAAGTTTAGCGAGCTAGAATATGCAGGGCTCCGACTACCAAGTGGCAAGCCACACTAGTACACTTT

TAACACTTCATCGTCATACCAAATGACTTGGGTATGGTATATAGTATAGAGTAAATTGTGGAGAATTG

ACCATACATTTGTCTTGTGCTGTATCATCGTAATGTCGTTCATGGACCGCGCCTATGCAACGGTCTAT

CTTGACGGCATATGAGCGGGTCACATGTTAATCTTAAAACAATTAATAGGGATAGACGAGACATGAAC

GACATTGAGTAACATCCTTTCAGACGTCTTAGTCTATAATGGTACACTTTCAATGTTACAATGCCTGG

TCTTAATAGAGAGGTTGCAAACACAGGATCTACAGAAGAGACAAATAAATATCCGCAGTCTATCTAGC

AATTAATTGGAGCTTGATGGAGGTTCTTACAAGCGATATGGGGTTGTTTGGTTGCCCATCAAAAGTAT

ACTTTTAGACAATTTTACTTATAAAAAGTAGGTGTTGTTTGGATGTAACCAAATAAATAATATTTTTT

CAGAAGTAAATGTCCATAAGTAAACTTTTCCAAAAGTAAGTTGTATCTTTACTTTTGTAACAAAAGTA

AAATTTGGCTACTGTTTGGTTTTTGTTACTTGCTATTAAATTTTTAAAAAACTTGTATTCTCCATTTT

CTCTTTCTTTTCATTAATCTTTGTAACAAGTTCTTTCTCTTTCTTTTTATTAATCTTTGTAACAAGTT

CTTGAATTGATAGGTCAATCTCATCTGCAAACCAATATTCATATATAAGTTTTTCTATTGTTGGTTCA

TAATTTTTGTTGGTAAGTTTATTTAAATTATGTATGAAAAAAAAAGATCACTTGGTAACTTAACATTA

CTTTTTTTTTATGTTCTAGTAAATTTTGTAATTTTCTTTGTTGTTCCTTGAAAAAAAAATTCAATTTT

TTTTTAATGAATTTTACACTTATAATACGCATTTAATTTTTTTATCTTTTAATGATTTTTTTGCTAAT

TAATTGTTTAGTATGATTCTATAAATCAGAATAACTATTCATATTAACTCAAAAAGTACAAAAGTAAA

CAGGTTATACCAAACAACATTTTTACTAGAAAGTATATTTTTACAGTGTTTACCAAACATCATTTACT

TACTAAAAAATAAACTTTTTCTACCCTCATAAAAAAAAAGTATACTATGTGACCAAAGGAGGCAATCA

GAAGTCTTCAATCAGAGCATAGAAATACACCCAATGTGGTTTTGGCAAAAAAAAAAAACTTTCAGAAG

GATCATTTGACTTCTCCCCAGAATGTAAAGAACCAAAATTAAATATTATTCAAAACCTTATGCAAAAT

CTGTTACAACTTGGAGCCATATTATGTTATGGAATAGTAGCGAATCATCAATGTATATCCAAAAGACA

AGTCTATTTACATACATGTGCGCATACACTTCATGTTGACATGTGCAGTAGCCAAATTGCAACAAATT

TCAACACCTAATCAACTAGTTTACCTTAACCCCTTCTTCCAAGTGCACAATCATTGACCCTACATTCT

AAGGTCTCCTGTGCCACATCGGATCACTTATCCGGTAATCACACAAAACAGTCCCCATGGTCACAAAT

CACAACATCCATATGGTTTGACACTTGGTCAACTTCAGCCCACACAAACAGACTGAGATGATTTCAGG

TTCGAGTCCTCGACTGTTCAAAAATTTCCAAAACCAGAAGGACTGGAACTATGGGAACCCTCTGAGCA

ATTGACCCGTAAGACGACCCTTGTACAATGAGCTACACTTTAGTATGGCTTTTGGATGTACATAAACA

TGTCCTGCAATGGAGAGAGCTGACTAGAACTCTGGAACGGTGAGACGAAATCGTTATCCATGGTGGCA

TCTAGGTAATTATACGTAGAATCGAAGGCATTTTTCTCCCACTCTGTGATATTGCTCTGGACCTCGGA

GTTGAACTCGGGGGACACCACATGTTCTGAGCAGCTTGAATCTGTGTGGGGCTTTGGTACAGAATCCG

ACGTCTCTATATAAGCCATCTCGTTGAACATCCCTGCTGGAGAATGACGAGGCGGATACTGACTGTTG

CTGATATTTGGTTTCTGTTCGTAGATTTCTGATGAGTCATCATGTTGTTTCGTGTTTGCAGCTGCAGC

GTTTAGCTTCTGCTTCTCTAGTGAGCCTTTTTTGTTGTATATGCGACATAGCACCCAATCATCAAGCT
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GCAAAATTAATCGAAGTCAGACCACAAAGCATTACTTAATAAAATAATGAAAGAGATGCAACTTTGAA

ATTTGAACATTATCTAATTAAATTATATCCCCTGTATTATTTTATATCTTCTCAATCTGGCCTAGCAA

GGGATAATGCCCCGAAAGAATGCACTGTCATCCGCTCAAGCCGAAGGCGGATGGATGCCAATGTCGGG

ACCAAAATAACAGTACTAAAATTAGTAATCATATTTACACGCCGCACATATAAGCAATCTTTTGCTTC

CAGTGTAAAAAGGATTAGTTTAAATTAGTACGCCAGTTGATGGAATAAGTCTGTAGATGTCATCAATC

CCAAATATGGCCCAGACCTCTTACATCAATTATTTGAGGCTTTAAAACAAAATCTAGGTACTTGAACC

TAATAAACAACAAAAAGATTGAAAATGACCCATTTGATTCCGTTCACACCAGTCGTATTTATACATAG

ATAGAGCAAACAAAGTATGCTAATTTGAGAACCTAAAATACATTCCGACTCAAATGACTATATAATCA

AGTGTTTACATTTGATCACCAATTTTACCTTTATACCCCACTAGAACTCAAAACATTACAATTATACA

GTTTTTGGTCTACTCCCGTTGTTCTTGTACTTAAATATTTTTATTGATAAACTAAGAATCACTTTGCT

TTCTGTATTTTGATCATTAATTTTGAGTCGTTAGAAAACAAATACTCCGTATTATGTCTTTTATAGAA

AAACAACCCCAATAACACCACACCATGGGACCAGGAGTAAGATCTAAATATCTGATGACATCTTTTTT

ACCAAAATATATATAATTCTTATCGAAAGTTGAGATTGCATTAAAAGAAAAGAGATTCGGTTACGGAT

ATTAGTTGCTCACACCACGCAACTTGGTGCTAATGCTGTAAAAAAAACTAAGATTATAAAAGCAAATT

GGTTCCCTACCTATAATTCGATTATGAACCATCATTTCAGAGACTTTTAGCAGTTTCTTCTATACCAT

TTCTTAAGAAAAGTACACATACATCTTCATCTTGGGCTTACCATTTACTCCATTTATCAAATAAAGAT

GCTTAAATTTAAACAAGGACCAATAATTGATGCAACTATGTTAAAAAATAACCATAACCTAAAAAAAA

AAAACTTAGGACAAGATACATACCCTTAAACTATTGCCCTTCTTACGAGCAGAGCGGTCCACATCAGC

GAGCCTGTATTCATGCATGATCCAATTAGTTTTCTCCCCTTTTGGGGCTTTTCCGGCGTAAAAGACAA

GTGCTTTTTTAATCCCAACAGCTTTCGGGTTCCCAATCGGCTTATCTGCTCCAGTTGCTTTCCAATAT

CCGCTACCTGCTGCCCGGTTTGGCCGAGACCCATTTGGGTATTTCCGGTCCCTTGGGGAAAAAAAGTA

CCACTCCTTTTCTCCATACAAAGCCAGTCCTGTAATTTCATAAAGATAAGTTACTTTGTTTCAAGACT

TACTCTTTGACAATCATATACTCCGATATCACTTTATAAACATAATCTAGGAGAATAAATTACACTCA

AAACATTAATAACATAAAAAATTACCGACGACTATAGATTTCTCTTTGGAATTTTCAATAGTACTTCA

AATTTTACTTATATCTTTACAACTTTGAATCTAATATTAAATATTTTCCTTTCCAAAAAAACAAAAAC

AAAGTATAATACATTAAAAATTTACCAAAAAAATTGTATTATCGGAAAAAAAAATCCATTTTTTATTC

ACAAGCAGGGAACGAAGGAACTATGTGAAGACTAGAGACACTGCACCCCAATAAATGATAATAATTGA

TGAAAAATTATTACTTTCCTAGGTGTTTCAATTAAAATATTCAAAAATTAATAATATCTCACAAATAT

AATTCAAAAATGATAATTCCAATCCTAGAATTCAAGCTATTAGCTATAGCTACTTAACAAAAATGGAA

ATAATAAAAAAAAAAACATTTCTGAAATTATGAGACTGAACCCTGATTAAAAAAAGAAGCAATCAATC

AATCAAGATATACAATTCACTTATTCAGCTAATGATATAAAAATTAAAGTAAATAAAATGATTTGAGT

TAATAAAACCTTAATTAAAAATAAAAACCAATCAATCAAAGATAAACAATCCAGCTAATGAAATAAAA

AGCAAAGTATAAAATGATTTCTCAATAAATAAAACATTAATAATGAGTACCAGGGAGTTCCCAAGGGT

CGAATTTATAGAGATCAATCTCAGCAATAATCGGTACAGAAATCTGCTGCGACGCACACTTTCTACAC

AAATAGTGCATCACCAGCTCCTCGTCCGTCGGATGAAACCTAAACCCCGGTGGCAACACCATCTCACC

GTTCATTCTTATTTATTTCTATTCTTTTTTTATAATATTTCTATTTGATATCTCTCCTCTTTTTTTTC

TTTATTTTTTTGTAATCTGATATCTCTCCTCTCTATTATTATTGAAACTTAGAACGCAAGGGAGAATT

CGGATATAAATAGACGAACTTAATACTAACTATTGGTCATTTACAATTAACCCCCATCAACTATCAAT

TATTGAAATTAACCCCCATCAACTATCAAACTTTTACAACTAACCCCACTGCTATCTTTTGCTCACGG

AAAAAAAATACGTTTAATGTATTGTACTACCAATTTTTAGCGATTTAGTTACGGGACAAATAATTTTA

ACAATTGACCTACCAGACTACGAAATTTGTCACAATTAATAACCTACCGTTAAACGAAATTATACTCA

CATTCTCTTGTCTACCACATGATGAGTGTAATTCTATCAACATATGTCAAAAATAAATCCCCAAATGT

GAGATATAGTGACTGAAATCTAGTCGATTTATATTTTTAGTCCCTTAATTGGATGAATTTTCATAGTT

CGGTATCTTAATTGTTAAAATTGGTAGTTCGGTATCTAAATCGTTAGCCACCGGTAATACAATACATT

AAACGTATTTTTTTCCTTTGCTCTCTAAATAAGTGTCCATTATTGCATATTAGGTTGTTCCAAAATAA

CTGTCCGCTTTTTCAATTTGGCAATTATTTATAAAGTAATAAACTTACTCTTTTACCCTTTATATGAT

CTTAAAAGAAAAAAAAACATATAAGGAAATAAACATAAAACTTGGTATACTTACCATTCATGGCTGTA

AAATCAACAATTTTCAGGAAAAAAATTACCCGCATTAACTTTAATTATACTACTTATAAGGGCAATAT

TAGTAGTTTATATATACAAATTTAACACTCTTAAAAAATAGCAATTTATAAAAAAGACACTTAAAAAA

TGATGGAGTGAGTAAATGATTGGATATGTTTTGATTGATTTTTCATTTATTATTATCACTTATTTGAT

ATTTATACATGTCAAGTAAATTTTTAAGGAATGACACAAAAGAGTTTTGCTTACTAAAAAAAACTTAT

ATAAAACATATTCTGATGACATTTTACAGTAATTGTTATTTTAACTCATGTGCATTGAAAAAGTATAT

GAAACAAATAATTTTTTAAAATGAAGAGATGAATAAAGAGTTGTGTCATTGTAAATATGAACTTGGGG
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GATAGTTTAGGAGGTTTGGTTGCAAGAATTAATAGGCCATGGGGATTACTTGCAAATGGCTCATAGTT

CTACGAGGTTATTTGCATTTTTACCCTTAAAAGTAAAATATAAAAATGATACTTCCTCCGTCCCATTT

TATTGAGACACTACGACTAGTACCAAATACTAATGGAATATCACGATTACATTGTTTTTTGGTTTAAA

TTATCTTTTTTGCCCTTATTTACTGTTTGATTCGTTTTATGTTATTTTTCCAAAAGGATAAAAGGTAG

AAATTAAAAAAAAAAAAATAGTTTATATTTTAGCAAGATGGCCTGATTAACTTAAAATTTAATTGGTA

CATCCAAAAATGGATACTATACTGATACTAAATTGGGAGGGAGAGGGGTAAATAACAGGTGGGCGGGG

TTTTTCTAGAAGAGACGTGGGTAATAAAAATGGGGGGTTTTCCTAGAAGGTGCTAATAGAGAGCAGCC

GGACACGTCATGTGATAAGGGTAATGTGTGTGTGTGTGTGTTGTGTGCGTGTTTTACAGTTGTGTACT

CTGATTCTGTCACTGCTTACGTTTTGTTTCTTGGACTGATTTGGTGATGACTCTTACGGTGCCTTTTG

GTCCTTTTTCTACTACCTTTTTTTTTTTGTTTTATTAATTTTTACTATGCCTTTCTAATCTTTTAATC

TTAGTAGTTGCGGTGGCTGCAAAAGTAAACAAAGCCTTTATGAACAATTCACGTGTTACCTCATTCAA

TTATCGGTTTAGGTTCGTTACTTTACTTAGTATGAACAAAATCATAACACTCGTGTTTTCTCTTGTTT

TATTATTTTAAAGTATATTATATATATATATATATATATATATATATATATATATTTCTGCTTATATA

ATTAAAATTTATAATCTTGAATGTTATTTATATATTCACTCTATCTAATAAATTTATATTTTTAAAAT

AGTAAAACTAAATCAGTTTTATATTAAAACTCATAATATACTTATTTGTAGGAGTAGTATTTATCTTA

ATTCTTATCATAATTTTAGATAAGGAAAAAAAATATATCAAACGAAGAATGTTAAACGAGTTCGACTG

CACTCGTGAACAGAGTCGGATCGAACTTGTCTACAAACGAGTAGAGTCTAAACAAGATCTTAGGAATT

GTTTAGTAAACGAATCGAGTTTGAACATATGTCTCATTTGCATCTCTAGATACGGGTAATGATATACA

CAGCCGTTACACTACTTCATACTCCATCCATACCAAAATATTAAATCTCTATGTATTTACGTGCAATT

TTGACCGACAAATATCTTGTGATTAAATTGTTGAAATATAAAATTTTAAAATTTGTTCATATAGTTTA

ACATTTGAACTATGTGATTAATTTTTAAAAAATTCGATTTCGACAAATTATATATGTTTTATTTATCG

ATCAAAATTGCACGTAGATTCGTATATACACTAACCATTTGAGACAAACTGAGTACATTATGTATGAA

ATGAGTGAAGATAAAAACTGTATTTTTGTGCTCAAGTCAATGTATGGAGAAATATAAAAGTTGCGAGC

AAATATTGGAAATTTGGAACATTATGCATAACTCGACTAAAAACATCCGAAGATAATGCATAGTTGAC

TAAATTAATCCATTTGAAGGAAACTAGCCAAAGTTCATTGTTGTGGCCCTTCGTTCAAAAACTAGTTG

AATTTTAATGAGTCCAAATCTTCTACCCTATTTCTTTATCCCATTCCGTGTCCCTTGTTTATTTTAAC

CAAAAAAAAATTCTAAAAAACTTGAAAAAAATTGTACAATTACTATAATACATCTATCAATACATTCC

AATAATTATTTGTAAAAGAAAATCCACACAAAATTTGTTTTGGAATGAATGTATAAATTAGTGTAAAT

TAAACATTGAATATTAAAAAAATTGTCTAAAACAATATTATGTTCAAAAGTTTTAAAATTTGGATACA

ATATAATATAAAAGTTTATAAAGTTGTGGTATAAGTTGTGAAAATTTAAAATTTGAGTAAAAATAAGC

AAGGGGACATGGAAGGGGGTAGAGAATAGGGGGTAGAAGATTTGGACTCAATTTTAATGCATCAGATG

GCACTCGAATGATTATTCATAGGCAAAATTACCGACGGGTATAAGTCTAAGAATCTAATTACCAAAAA

CTAATACTCCAAACATTTATTTTCAAAATTTACAACCAGCTAACAAATAAGAAGGAAAATTTCAAAAA

TATTATTAACAAATAAAACTAAATAAAAAAAAATATTTTGAAAAAGTAACATTTTTTTAAAAAGAAAT

CAAAAATTAACTTTTTTTAAATTAAATTTTAATTTTTTTTTTCAAAAAATGCGTGCATACTTATAAGT

ATGCCGGTATGCATGCTTCAAAAAGTTCGCATACCTGTAGATATGCATATTTTGGTATTTTTCTAAAA

AATAATACTATTTAAAAAAAAAAACTTTAAAAAGTGCGTGCATACATGTAGATATGCCCGTATGCACA

CTTCAAAAAGTGCGTATACATACTTTGGCACTTTTCTAAAAAAAATTACTTTTAAAAAAAGAAATTCA

AAAAATACGTGGATATCTGTAGGTATGCATATTTTGGTACTTTTCTAAAAAAAAATTTACTTTTGTAA

AAAAAAAACCCCTTCAAAAAGCATGTGCATACCCTGTAGCTATTAAAAAAATTATTTATTTTATTTTT

AAAAATAGTTATTTTTTAAAAAAAAAATAAGTTTTTTTTTAAAATATTAATATTTTTTTATTTTTAGT

TAGTTAGTTAGTTAGCTAGCCAGTTGTATCTTTTGAAAAAAAAAAGTTTAAGATAGTATATATTTTGG

TAATTAGGTTTGGTGAAATTGTATGTTTTGGGCAAATATCCTTATAAATACTCTAAAAGGCTAACTAT

CGAAGGGTGAGACATGTTTTTTATACGGCAATTTCCTATTAATTAATGCATTAAAAAATCAAACAAAT

TAACATTTGATCACTATAAAAAAATACTTAAATAGCGACGGGATTAGTGACGGTATTTTTTGTTACGA

GCTTATTAGCGACGGTTTTTRTGACGGSTTTGTGACAGTTTAGTCAATTTGCGACAGATTTGTGACAG

CTTTTTAAATTAACGACAGCCTTATGACAGCTTTTGACTCTCTCTAAATCAAACATTATTTTGTAGTG

GATGCTAGTCCTAAAAACTAGTAATTATTATTATTTATTAAGAGATACTTTGAGTTTTTTCACTTCTC

TCTATTTTATTCACATGGGCGTAAATACAATAACTTTTAAAAGAATAATGAAAATTTTAAAAAAATCC

TAAAAATAAAGTTAAATTTAGAAACATAATAAAAATGTCAAAATCCAAAAGATATATATATATATATA

TATATATAATTAGAAAAATAGTAGTTAATAAAATTTACAAATTAAAAACAAAATTGAAAAAATTAGAA

AAAATTAAAAATCAGCAAAAACACAAATATAAAGAAATTAGAAAAATACAGGAAAATAATATGGCTCG

ACTAGTAACCAATGGTGAAAACTAAAACAAATCCAAACATCAAGAAAAATACAAAAACAAAGCATATA
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TATATAAAAATCAATAAAAAGTGTCACTTAATTAATGGTATTATTTTTACTATACCACAAATTGGTAA

TTAGGTTTAAGAAGTGCCACTTAATGGTAATTTTCTTTTCTTTTCTTTTTTATGCAATGAATTTTCAA

CAAAGTAGTACCGGCTAATTAGCAGTATTGTCACATGGTATTAATTAGAGTTCAAAGTGGTCATTTTC

ATATCAAATCCAACAATAATGTTCCAAGATCAAATTTTGGAAATATTGACAAAAGATTTGTAGACTAA

TATCACACCATATTCGTCACTCTGTGACCATGTATATTATGGTTAAGTTTTTTCTGCATACAAAACAA

ATAGTTAGTTTTTCAACAAAGTAGTAACTCCTTTTACACTATGAAACTACGTGTAATTTTAATCGGTT

TATAACTTCTATCAAAATTGTCAAAATAATTTTTTTTTAAATCTAATCATAAAATTTAACATTTGAAC

TATATGATCAACTGTTAAAAAATTTTATTCCGACAATTTTGATATAAGTTCTTAACCGGTCAAAATTA

CACGTAGTTTCGTAGTGAATAATTAAATAGGAACGGAGGAGTAGGTATAAAATAAAGTTTTTTTTTAT

GAAGTGTCAAATCAAACAATTGCAAAATCAACTAATTAAGTTGGCACAGAAGCCAAAGCCGCTACCAA

AGCAATGAGCCGTAAAAAATAACTGTCACTTATACATAATTTTCTTTTTTAGTTACAGACTAACAGTA

CCGTATATGATACGAATTAGTTCTAATTTTTAAGGTAGTAGTATAATACAGTATTTTGTCCTGTGTTG

GAGCCGACGGTTGATGGTGGATGGAGAGTATACGTGGCCATAGTAAATGAATTAGATAGGAACGGAGC

TACAGTCTCTTATTTTAGAAATTTTTTATGAAAAAATAGATTTTGACTATGTATTTTAATTAAAACAT

TTAAATTTTAATGTTTCAGTCTCTCATTTCATAAAATAACTTCATATAAAGTATAAATTTTTTTATAT

AGAAAATTAGCATACATTTCGCAATTCTGATTCCGTCACTGCGTGACCATTGAATAAAATTACGTGTA

ATAATAGTAAGGTGAATGTGGTGACGTTAAAACCTCTCTATAAGAATACTCTATATAATAATAATCTA

TCTATAATCATAAAAAATTTCGGCCACAACTCAGACCAATTATAAATAATAATAAACTATTTATTGTC

ATGTTTTGTGATTTCGTGTGGCCCCGTTAGTTATAAATTAACTTCATTATAATAATAAATAATATTTC

ATTGCAAAAAAAAAAATATTTTCTTTCATCAATTTTGGAACAAACANNNNNNNNNNNNNAGTTAATTT

TGTGTTTTCTAAAATTTAGTAAATTTATAGGGCTTCTGATGCACGTCATTTTTTATACCGCAATTGAT

CAAATTTTACGTAAATATATGTTTTGAGTTATCAGATGCGGATACTCTTATTAAGCTGGAAAAGGAGG

GATTAAGGTTGATTAGGCGTTACACAAACTATTTTCACATCGACCATCGGAACCAGTGGCGGAATCAT

AATACAATTCTTTGTGGCCGTTTTTTTAAGTACAATAAAAATAAATGGTATACAAAACCAAAAAAACC

TGGAGCTTAAAACTTAGCTGATTTGTCCATTGATCTAAAAAATTTAAACGTTGATTTTTTTTTGTTAG

TACAATAACAATAAACGGTATAAAAAATCAAAAAAATCTGGAGCTTAAAACTTAGCTGACTTGTCCAT

TAATCTAAAATTTCAAACCATACAGAAAAAACGACTACGAATTCAAATTTATTAGTTTAAATTTTGTT

GTAATATGAATATGAAACTACACAAAAGCATTTATTTATAAAACTTTATAATAATACCTTAAATATGC

AATTAATTAACGAATAAGTTAAAGAGTAAACTAATGTTAATTAAATGAAAAATAAAAAATAGTCATAA

GATTCGAACTATGGACTTTGTGAATCAAAAACTTCATGTTTACAATTTGAACTTACTATTTATTTATT

TGGCTATTAATGTATAAAACTTTAAATATATGAATTTTTCTATATAAAAAAAATATTTTTAAAATTTT

TAGAATGACGCGCAAACCTTCCCCTCTGGTTCTGCCCCTGATGGAACCTATCTTGCGCATTCTATAAC

ATTGAGTGAAATTAACTACTGTTAGGTCTCGTTTAGGTGTGGAATTATTAATTCCGAACTAGTAATCC

AATTCGGATCATGAACAATATTTGAAAAAAAAAATGTACAATTAAATAATTTAGGTGCATGCATGGGT

TGGACTATTTTCAAATCCGAGCCCCATATAGTATTAGAAATACTCTTCTTAAACATCATTTGATTTTC

AGACCGGACTTGTCATGAGCTGAATTTTATTTCCAACCATTATATTTGTGGGGTCTTCTTGACTTGTA

ATTTGATCTCAATTTGCAAATAATTCAACCAAACAAGGTCGTAGGAGACTTACACAGAAGTCCCTTGT

ATATGTTTTGCCTATATTTTTTTTTCTTCGTACTATATTATATGTCCGATTCGAATTACATGTGGATT

AGGCGTGCATGGATACTTAGAAAGTTAGAAACACATCAAAAATGAAGAAGAAAAAAAACTCTCAATAC

GTTTGATTCATATCTTACAAAATCTACAAACTCATGAAAATACAAGCCATTTCGGGGATAGAACAAGG

AACTCGTTGATAAATAAAAAGTTCGAAAATTTCTAGTGAAAGATAATCATTATTGTGGCAGTGGAATA

TCAGCTAAATCCTCTCTGAAGGGCATGCGGTCTAACTCATAGGTAGTTTCCATGCCGATACGACCACC

CTCCATACGTGTTTGAGCATGGGCGTTGTCAAGCTTTGTCGGGTCGATAAATGTCACAATAGAGTCTT

TCCGGAACATCAAATATATAATCGAGACTACATAAACTGCCATGAGAGGAAAAACTAGTATCCCGACA

AACACTGTTGCAACTTTGGGTAAAGTGCTATGGATAATCCATCCGACAAAGGCCGTGCTCAGGTAATA

AATGTTTATGCCCATAATTGCTATCCCCAAAATCCAACAGATGACAATAATCTGCCCAATGGTTCATA

ATATTTTTTTAAAGAATAATATGCATTTATCTCTAATAGAGAATTTAAAAACTTAGTGAAGAAACATA

CGTATATTGAGTTCTTGTGTGGTCCCATCTTGGTAGAACTACTACTAAATTTGAGGAGTGGGATGAGA

GCAAATGGAAGCTCAAATGACAAAATCATCTGAAAGAACAAATGTTTAAACAAAAGCATAAGTTTTCA

AGTCAGGAATAACTATTAACATGTATATTTAGAGAACTGTATTAAAAAACGCGCTATGTAGTGCTTTT

ATTCCAATATATTGGTTAATGAAAAAAAAACATGTGTTATTTGCTATATTGTTGGTAAATCGCTAATC

ATGCGCTTTTTTCTTCTAATAATGTGCTTCTTGGCTAATATCCCGCCTTTTGCGCTATTTAGCATGAA

AGGGCGCACTTTTCCCATATGATAGTGTAATTTATTTTTATGAAAAACTAGCCTATAACATTATGGTA
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TTGCTTTTTAAAACACTGATATTAATATAAATTCCTCGACATGTTAATATGACAGCTTCTCATTGTGG

TTCAAAACCTTTTGTTTCTGTTTAAGCTACAAATTAGATAATATTATTGTGAATAATATTTTTCGTTG

CGCTATTAAGTTACTAACCGATGCGATGATGATGAGTTTTCCTGCACCCGAGGACCCACCAATAATCG

AAACAATAAGACTAGGTACAATGGCAATGCACCTTGTCATTAGGTTTCTCACCCATTTCCTCATCTTG

AGATCCAAAAATCCCTAAATGAATGCAACTAAATTAAAAACCATGAATCTTTTTCTATAAAAGAATTG

TACAAAATTTTTAGTTCATACCTGCATTATGAATTGTCCTGCATAAGTGCCTGTAATTGTGGAACTCT

GCCCTGATGCTAGTAGTGCAATTGCATAAATAGTCGAGCTTGATTTTCCCAATACATTCTGTAACATT

TGAAAGTTTCGTAAGAGAAATTATGGTAAATAAAAGAATCGTGCGGTAAAAAGCTATCTCGGGAAAAA

AAGTTCACGTTCTTTTATTGGGGTATATTACTTAAAACTTAAAAGTTAGCTACGAAAAAGTTTAGTAC

CTTAAGAAGGAAAGAAGCGGAGTTTAGGTTGAGGTCGCTGCATTGTTCTAAGTCAGTTGGTGAAATAT

TTTTATTTGAGCAAACGGTTCCTGATACTGAGATTATTGATACATTGATCAGAAATGCTACAAATAAT

GCAATCCCACTCTCAATTAAAAAGTAGCGACATGCATCCTGCCAAGACCACATACATAAAAAGGCATA

TTAATTAGTTTCACATGAAAAAGCTAAGTATTACTTAAGCGTCTTGTGATATTGAACTAAAAAGTAGT

ATTTGTTTTGTAAGGTTTACTGACATTTATGCCTCGGATAGAATTTGGTATCTTTCTTGAAAGGACAA

GAGCTGAATGGAGGAAAAGATTATGCCTGTAGAAAAGAAGGAGATAAGCAAACCATAATTAATTGTAT

TCCAAAAGAAACTAACCCTACGTGTCAATATTCACAACTAAAATGTTTGTAAATCTGCCAGATATAGA

GCTCTCATAATATCTGCACAGTTGCATTTCCCTTCATTGTTGAACTGCTATTTACAATGACTTTAGTG

TTCCTTTTTTATCCGCAAAGGAACCATTTTCTGAAGATAAATGGTATATACAAGGCCTGACATTATGG

TGTAAGATGAAATGTGGTATTATTTCTTTCTCAGATGAAGATTTTGTTTTTTGTTAATTCTGTGGAAT

TGGTTTGTTATAAAAAGTCATTTTCTACTAGTCGACAGACAGGGAATACCAGGCAATTACAACTAAAA

TGATGTACCTTGGCAAACTAAAACTATTTCATTGCAAGTTATATAACTCTGCGTCCTTATAATCTATA

TGAATACATGTATAGCGGTTAGGTAGTTTGACTCCCTAGATAATTACTAATATACAATATGTTAATTT

TTAACTTTATGATGTATATAATAGGTATATTTATAACTTCAGGAAACATTAAAAAAAACAGGAAAAAA

AAAAACGAGGCAAGGAATCATACGGCATTACTAGGGCGCCCAACAAGGCGATAGCATCACCGGTGGCT

CCATGTCCGTTCAATTTGGGGATAAACATCCCCTTAAGCACATCTGCAGCGGGTGGCTTTACATAACT

CATTTCTCCGAAAAAACACGCAGCCATAACGAATACCAACACCGCTATCAACATCTCCAATTTTCTCA

CCTAATTCATTTCCCATTTATAAGATTTTATTAGAAATATTACAAAAAATTGATCTTCCAATCAGGGA

AACTTAAGTAGCTAGCTAGATTAAACAATCTATATTCTGGAGCATTTTGGATTAAAAAAAAAACTCTA

TGTGTTGGTTAATTACTTGAAATCAACAATTATGCATGTCACCCTAAAAAAATTAAAAAAAATATGCA

TGTCTGTGATTGTGTTTGTTTTGTATGCACTTGGGATGGGAATACAAGTGTAGACTTCATCGACCAGA

ACAACATATTTGGATTAGAGCCCCCAATTATTATGAATTAACACTTTACACCCTACTTAGAAATGAAA

CAACACGTATGCTGTAGAGAAGTGCCATGTGTAGAACAACACCAAAAACTTTTCGGTGAGAATACAAA

AAACTTTCTGTCATTGGTTATTTGTAAAAATACAAGTTCGGATGCTAATAATAAAAACAAAATTGGGA

AAAAAACAAAGGCGGGAAGGTCAGTATTTATAACAAATACCATAATGAGAACAAAAAATTAGTACATA

AACTTCCAAGTTAGCTTTTGGTCAATGTTTCTGGACATGTCTAGCTTTCAAAAAAAACAAGTTTCTAT

ATCATTTCTTGTTGCACTTGTAAATTATCTATCTTTATATAAATAACAATGGACCTATGCATAAGTAA

GTTGAAAATATTTATTAGTTTAACTTAGTTTCGGTATACGTCCTTCAGATTAATTACCACAAAAACAT

AAATTTCGAAGATCGGGTTAGTATCTGTTGGCAATCTGACTGCATTCAGATCTTACTTGTGTTTGTGT

ATGAAAGAAAATGCCAGATACTAAGCCTAAGGTTTATCAGAGAACTTTTCGACTAATTGTTGCATTTT

ACATAACACATTTAATCACACAGTTTTAGCCTTTGAGTGCTGATTTTCCGTATTTAGTGGTGAGTACA

GCATATATACTTACATTTCTATTAATAATTTTTTTACTTTTAGTGAATTCCTATTTACTGTATCAATT

TTTTAAAAAAGATTACCCCATATCTTTGTAGACCGAGAAGTAAGAGAGTGCTAAATCCAGTCAAAAGA

ACTCCACCCCACACGGGGATATTGAACAATATATTTAACGCAAAAGCTGTTCCAATCACTGTTCAGAA

GAGTGAGAGGAAAAAATGTTAAATACGATGATTAAAGTATTAAATTTGTGATCTAGCTAACCAGCACT

GCAACACATATATAAGCCTTTTATAATATCAAGTATAACATTGTTACTGAAACAAATTGATCTTTTTG

AAACGTATATACTTGTATTGTTACAAGTTATAACCATATTTTCCTCAAACGCTAGTTGTCATGCATAA

AGTGAGCAGTTAATTCTGTCAATTTTCTAACTCGATGTTCCTCTCCTAAGAACTGCATTTATACTCTA

GTTTGCACTTAAAACTAATGGTTTTCCACTTTTCCTTGTATAAAAATTGAATATAAAAAGTGAAAAGT

AAAAAGGTACTAGCTAGTCCAGAAAAAGAAATATTCAAACCAGCTATTCAACCAAATAATGTGGCATT

TTTTATTTATTTATTATTTTAGTAATTAATTCTAACAAGTTGAGAAATTACCTTCAGGTATATCTGCT

GCTATGACGGCTAACTCTGCTAGTAGCCATAGGCAATATTTTACAAAAATTGGATATTCTGCCTTGCA

TAACTCTGATAAATGTTTTCCTGTAGGTAATTTTAGAATATAAAGAAATTATCAGTGTGTTTACATGC

AATATACATTTTGTACATAGATTCTTTTATTCAATTATATATTTCTATTTAAATTCAACTTCTTAACT
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TACCAGTGCTTACACCTAGATTTGCAGCAAGTGACTGAATGATGAGTGCGAAAATTAGTCCGATCAGG

ATAACCCAGAGTAGCTGCTCAAACAAAAAGTAATTTATATTTAAAAATTTGGTTGCCATAATTAATCC

GAAATTAATTAAGTTTCAAATGTTTAAGAAAAAATAATTATCCTATGGTTTTAGAAGTGAGGAAAACG

ATGAAACTCAAATGTGCTTCCCGTGTATGGTTAACTGGATAGGTCAATAGTTAATTAGATAATCTTAA

TTGTATCATTCATTGGGATGACCACATTATTAATTTGAAGTTGAAGTATGGAAGATTTATCCTTTTTT

TGAATCTAATTAATAGTAGTCGATCACACACTGAAATTTCAGTGTGTCATAGTCGATCACACACTGAA

ATTTTGAAGACTCCTAAATGTTTGTGAAACTGTTAGAAATTTAGAATCAAACAAAACTTTGGTCCAAA

TTATACTGCATTAATTTCAGTCTAGTCAACCCGTTTATTAGTTTTGGGAAAATGAATATTTTTACCTC

ATATCTGTGATCAGCTCCCGCTTGCAAATCAGTTTCCACTGTGACATGATAGCTCAAAGTTTAAATTA

ACCAAAACTTAGATAAATGAATATATTTTTAATACAACCATCTTTCTTAAAAGAGACTTACAATTTCC

GGGGTCTAAGTAAGCCAATGAGACAAGGAATCCAGGGCCAATATAAGCGAAAAAATTTCTCCATCCGG

GTTTCTGATATTGAAAATATAGTTGTACAGTAGAAGTTGGTTACATAAAGATCATTATAAATGCAAAT

TTTTTACACGATATCATGATACAAGCATATCCAACATTGAGGTAGAGATATATGTCTATAAAAGGTTT

TTGATTCGTATCCCACGTTTTGGTCTTACATATTCGTTACTTCCAATAGAACCTTAATCTGATGTAGT

TAGCACAAACCATAGGCAATGATTTCTTATGAGAAAATTACCTGGTGTTTTTTTTTTCTTCATAAGAA

CAATAATATATATCTCACAGCAACTATTACTCCAAACTGTTAATTTAGCTTCCGTTTGGCAAGATTAC

CCTTCGACTAGCACATTTTGACACACGGAAGAAGGTAAATGCCCCATTTACTTATGTCGCATTTTCGC

GCTATATAAAATCTTAATAAAAGAAAATTCTCAATTATGTTACGTTGAATCTCTCATCAATACAAATC

ATTAAAAAAAAGACATGTGTGTTCTAGTCCTTTTTAAGTTTATTTTAAAAAAATGACTATAAGAAAAA

AAATCCTGACACTCCTCGTATCCACTAACGAACAGAGATTAACATACCTGTTGTTTTTCTTGTTCTCC

TTGAGCGAAGTTTTCATCCATGTTGTTGGTCGAAACTTTAGGGTCCATACTAAGAGCCACAAGTCGGT

TGATTTATCCGGCGTCTTACTGTTCGTTTTGCGTCTCTCTTTCTCACTCTCTCTCTCTAAATAATCCG

GAAGGCCGACTAGGACTTGTTACTACTTTTCTGTTGTTAGCAAGATAGAAGACAAAGTTATTGCTCTG

TCCACTTATATAGGCAACAACTTAGTGTTGTTTTTGAACATATACTTGTTTTGCATGTTAAAACACGA

AACCAGTCCACCTATTATATAAATTAACCTTGACGTTACATATATATATAGCCACATGGCGTCACTTT

CATGCCCTAGACTACAATTTTAATATAGTGTGTCAACTGATTTAAAAGTTGTTTTCTTAGTACTTCGA

AAAAAAGGAATATTTATGATATTATAAATATAATGTCGTCACTATCTTGTACTCCTTGTTAAAGTTTG

GATAACTATCTCTAGCTTCGGTGGATAGTTTTTACTCCTATTAAATACGGAGTAGTTAATTTTCTTAC

AGAATCTATAAAAAAAGAGGAATTTGCACTTGTTGAATTGAAAATACTGGCGAACCTGATTTTATTTC

CAAACTCGCCTTATATATTTTATTCGCGTCGGCTCCGATCTTTCAAGGTGTCCGAGGTGGTTGATGTC

TCCTTCAATGGCGAGTTGTTCTTCTATCCTGCACAAGAAACGAACAGGGGCCCGGGGTTGGTACCAGG

TTTTCCCTCTCCAACGATCAAGTCAGTATCGGTATAGACTGAAGGTAGGAATATAGTTAAGGGTGAGG

GATTGGTTCGGTTACAAGTCGTGGCGTCAGGTGTCACGGTTGATATTCTAGTGGTCCGGGTTGTTTTA

TCTTTATCTCTCCTCTCTGTCTTTTTGTGTCCCCTACTAATTGGTATTAGTGGGGGTATTTATAGTCT

GACACTCTTGAATGATGATGGTAAAAGTTTCGTTTACCTGTGGCTGTGAATTGAAAATAGTTTAAACA

TTGTTTATGGCAGAAAAATTACCGAAACAACCCTCACCTAGCAGATCAACGAAGGTACGGGAAGTTTT

CCGCCAAAACATTAACACGAAGACATGTATAGTTCGACTCATTGATACAGTTTTTGTAGGCTAACAAT

GCCCTGACACGTGTATGTCCTAATTAAGTAATTAACACATGGTTAATTATGAAACAAAGATTTGTTGA

AATCCTAAAAATTACTACCGCTGTAATTGCTATTCTCGGTCATCCGATCAAAGATCCAAAGGTCGATA

TGCAATATATTAAAAAGAAAATTGATACAACTTGTTCTTAGGTGCAACTTATTTCCCTTGTGGATCTT

TGATACAACGACCAAGAATGAAAATTTCCTTACAATCCGAAGCTCACTATTCAACAGTTAAAAGGGTC

ATATCCATAAATATATTAACAATAGGAGGTACACCGTTGTGTAAATTTTGCTTCCGAGCTTGTCTTGT

CCATGCTAGGGCCTCGAACTCGATGCCTTAGTAGTAAAGCTGATCAAACTTATTATTAACTGATCCGA

TTTTCAAGGTCTTCCAAAAGTAGAACAGGTATTAGAAGCGCGTTCAATCAAGGTTTAATAGTACATCT

CAACAGGGGACGAAGAGCAAAAACTGAATTGCAAGCACAGATATTTGCTAACAATTGCAAGAAATAAC

AATACCAGATCGACGAAGAAAGGGAGCCACCAAAAACACTATTAAAAAGCTGAAACACCGATAACAAC

CTTACGGTTGACAAGCCACATAAGTACATAACACGAAGTAATAACCAAATAACAAAGAGAAAAGCATA

AGAAGTAGTGGAAACAAATTCCACCAAGCTATTCATGTAAAATCCCAGTTCAACATAAGAAAAAATTT

ATTAGGATCCATGAAACCAGGAAATGAAAAACAAAAACAAAAAGCTCAATCACGCTCTCAAGCGACCT

TTCTCAGCTTTTTTCATCACTTAAATTCAAATCGTCAAACATTTCTTTACGGGGACCGAAGGGACACC

AGTTCATCAAAAAGCTATTCATACTAATAGCTCCTTTTTTCTTCATCAGCTCTGGCCCTCTTCGTGTC

ATCGACTTCCATGTTGAGAGATTTTAACTTCCAAGAACATGGCTTGTGGCTATTTTGCCGCTTTTCTT

GGTTGCACGTTTTAATTAAAATAACATCTGGGAGTTAAAGGTCTTTACACTTGTCTAGCTCAATATTA
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ATATTAGCACCATACAAATCGTACCCAAGAACGTGATCCTCAGACTTCAAAATAAGGTCCAAATGTGT

CTTCACATTGAATTTAAAGGAAGAACCACAAGGGAATTTCGGCATGGGCAAAAATATAGTTAGATTTA

TCCTGTTTATTTCTAGATGAAACAAGTCTCCCTAACACAGTACACTTCACCAAATCCCTACTAGAGAG

TAAAGGCATAATTAATTTGCCAATATTTCTCAACATCTAACCAGCAGTTTTTCAAAGTTAAAAGGATC

CATTATACCTATTAGTTAATTTTAATCGTAGTCTCAGCTTATTACCTATTTTGTACTGAAAGAGATGT

GTTGATTTTGGTATTTTACAAGGTATTATGTTTGTACTTTTAAAAGAAAACTTTCTAATCTACATGTG

ATGTTAGGCTATTTTGTATTTTCCAGTCACCTCCCTATCAATATCAGCTTATTACTCATTAATCTCTC

AACTTCGTTTGACGCAGAATTAGCTGAACCACGACAAGTCAACCTCATCCCACTGCAGCAAGGTAATG

AACTATAACTAGTTGACCCTATGTGGCTAGTCCTCTCTTCGTAAACGATATTAGTGGTGGATAGAATT

TTCATATTATAAGTGGAGCAAATAGTTTTGCCAACTCGTCTACCGGTTTGTAATGAAGAAAGTGGTGA

TCATATATCTTGGAACTTTGATCACATTTTTTTTGCTGGACTTAATGATAAAATCCATCCTATTAATA

GCCTCTCATTACAAATATTGCTAGTAGGGTTGGAGTAAGTCTATTGATTAAAATGGATCAATAGTCAT

TAACTAACTGATTCTTCTTTTTTACCCGAATCCTTAACTACCTCATGAGCAGAGAACCCAAAATGTGA

TGACATAGATGAACGCATTGCTCTCAAGATCGGAATTCCAACAGAATGCATTCGATTATAACATACAT

ATCTTGTTAGAGTATTGAATGCCATCTTATGGAAGAACTGTCGTTGGTTAGTCTATGTTCGCTTACCA

ATGTAAAAGTGGTTTCTCCAAGTTTCATAAGTTTGAGAATTGAGAGCTTTCATATCTTATACATGGAG

CTACGCGGCAAGGGAGCTTTTACGGTTTAAGCTGAACACGATGTCATAAATTTATGCATTTGCGTACC

AGTTACTTTACAATTTCCTCCATATTTAACTTAATTACCATCACTTTTATATTTTTAGGGTAATAGTT

TAACTTTATACATTTTTCAGCTTTCATATCAAATTTATTATCATAAGTAAATATTACTATATTTTAAT

ATACTTTCATCAATTTTTTTCAACCCAAATTAATTTACTAGAACAATCACATTAAATAACTTACAAGT

TTTCTCGTATTTAAAGTAAAAAAGTACATTTTTACAACTTATAAGTAAATGTTTTGGTTTATACAAAT

TATCATCTTTTTTATCAATATCTCTATCAAAATTATACAACTCATTTTTTTGTTATTTTATTAATTTA

TATGTGAAAAGTACAAATAAATAAGAGAGAAGTAAGAGAGATGAATTATTATTTTAATTATAGGTGAA

CATATTGATGCCTTATATTTGAGGAATATTTGAGTTTATGTAAATTTAAGATAATGGATAGTGAAACT

GATGCGTGTACAATTTTAGAACAATCTGCTCATATTTAAGATAAACGAGTCATATAAGAGAACTGATG

CACTTGCTCTTAGAAAACTTGTGTCTATTTTTCAGATAAAAGGTGCAAAAGCAATTGAGACGCTACGC

TTTATGGGCGAGTTTGCTCTTTTTGCTGTTGGAATTGAGGCTAAATGAATAAAACGATCAAATCCAGT

CATGTTCCAGCAGTTTGGAGAGTTTAATAATAAGTCTTCCAGAATAAGTAGTAAAATGACTTAATCAA

AGTTCTTAAATTTAATACTCGGTGTTAATTCTGATTTAAATGGATGACAATAACTGATTTTGATGAGT

AGTAAAATGACTTAATCAAAGTTATTAAATTTAATACTCGGTGTTAATTCTGATTTAGCCTCAATTAA

GTCATTAAATTCTTGATTGGGGTGATCATGATATATATTTGCAATTAGTCTCAATGTTGTATTATTGT

TACTTCTCATGTTTCTTCGTAGCAATCGACCCTTCATTTCCATTTTCAATTATTTAGGTTTTACCTTA

AATTCGTCTGTTTAAGGTGGCTTTTTCTCCAAACACCAATATTTGCTTCCATGAAATGAAATGATACA

CTAGATTGTGCATTTTCCAAAGAACTTCCTAAGATTTAATTTAATATGCAGTGTTCAAAAAGGCGCAC

GGGACGGTAGGCTTGCGGTAAGGGACCACGTACCTCCTAATTGCGTTTGGGCGGCCCAGGGTTGAAGA

TTGTTTCTAAAGAAAAACAAAAAAATAATTGCAATTGTATAGAAACCAATTTGTAAAAGAAAAGAAGG

GGTATGCGAATTGATGTCCATATAACATTTCTCATAATAATAATACTACAATTAGAGCATCTGTAAAT

TGAAAAACATGTCATATTTCCGATACTGATTGTCAATCAGCATCAACCGATAATCAAACAAATTTTGT

TCACATGTGAGATCATATTAGAGTAGGCGAAGAGCCGAACCGGCACAACAAGTCTTTAGATGTGCGTT

TGGTGTTTGTGCCTCTACTTATTTGTTTACGTTTGGGATTTGGCTTTTAACATTTCGTACTAAAAAAA

GCCTTTGACCGCATTTGATGTCTAACTATGCCTAATTACGCCTAATTTGCCTATGACCGATGTTGACC

AAAATTTTCCCTAAATTAGCGTAAATCCAGGCTGTAGCAGACCGTCTTTAGCCTAGTTTACGTCAAGG

TTGTGCCTATGCGTGCTTTTTCGAACACTCCACGTATGTTTATTTTAAAAATTTGTGTTTTTTTTTAC

TGCGGTAAAATTTCGAAATATTCTTCGCTTTGAAATCATCATTCCACTAAGTAACAACATATTCCTTG

TACTCGTTGTTACTATCAATTAACCCAGCATATCCAATTTCAATTTTCTTATGTTTTACTTTAAATTT

GTCTGTTTTAGGTTGGCTCGTTTTGCCAAACCCGAATATACACTAGATTATACATTTTTCAATAAACT

TCCTAAGGTTTAATCAAGTATGTAATTTCTTTTTGGTAAGATTTTTTTTTTTTATAACGGTATAAACT

CTAAAGATTTTTGGTTTTGAAATCATGTTTTTGTTAAGTAAGTAACATCTTCCCCAGACTCCTTGTTA

CTACCACTAACGCAAGTCTCACTGTATTGATCGATTCGATTTCAAAATATATTTTATTTTGAGATGTG

TGTGTAATATGAACAGAATATAAATTGTGATAAGTTGCACTAGAATTGAGACGTAAATGTAATCGGAA

TATTAAAAATGAATATAAATTCCTTTTTTTATTTGGAGAATATAATCTAATTGCATAATTTCCATTTA

TCAGTTTATGAATAATTATGACATAAAAAAAGTAACATTTACAAATAAAAGATTCTATAAAAAGAAAT

TGACCTGAAAAGGGAAAGAAGAAGAGTAAAGAAAGTTTGAGTTTTATGCAATATATTTTTGTGTGTTT
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TGAAGTTACAAACTTTTGACCGTTAGAAGATGTGGGCACTGACACATGTAATGACAAAAAGGAGCTTA

CTATTAAAAGTTTTAAAATTCGAATTCAAACTCAAAATCTCTAACAACACAGTCTTGTTATTCACAAA

TCACAACAGAAAAAAGGACCACCCAAATTAATTAATTAATCCAAAAAATTTACTCCAAATCCACCTCA

TCACTTCCTAAATTTCCAATTCTTTTTTTTTGGCAAGAAAATTTCCAATTCTTTCCTTCTATCTTTAT

ATCTTTTATTTTAGAACAAAAATAACCTTTATTTCCAATCCTGTGATACATATTCAAAATACCCCATA

AACACCCTTATTTTTAATTACTACAAAAATAAATAAAAACCCTTATTAAAAAAACAAAGATAAATTAA

ATTAATCCAAAAAAACTTTCTGCAAATCCATCTCATCACTTGATTGGTCCAAAATTTCCAAATTCTTT

CATTTTTTCAAAAAACAAAATAACCCTATTTCCAATCCTGTGATACACAAAAACAACATTTATTCAAA

AAACAATTACAAAAAAAACATTTATTCAAAAAATAAAGACAAAGTGGGGTCCAATCCAACGCCCTTGT

CCGCTCCCAAACGATTACCGAGTCCATCCAACGGCTGATATTAATAGAAATAATAATCTAACGGGTGA

GATAATTCTGTAATTCAAAATAACCCTTTTCCCCGCCTCAAAAGAATCATTAACAAATCCCTTTAAAT

TTTACATAAACCCTCTCTCTCTCTCTCTCTCTCTCTCTCATCCCCACATACATATATACCCTTATTTG

ATCATTTTGGTTTCTGGGTTTTTTTCTTGTTCAATCTCTGAATAAGAAAAATAAAAATAATTGATCAA

TTTGGTGTTTGTGGGGTTTTTCTTGTTTAATCTCTAAGCAAGAATTAGAATTTAATCAATTTGGTTTC

TGGGTTTTATTTTTAATTTCTGGGATAAAAACATAATTGATCAATTGGGTTTCTGGGTTTTTTCTTTC

TCAATTCTGAATTAGAAAAAAGATTGATCAATTGGGTTTGTGGGTTTTTCTTGTATAATCTCTAAACA

AGAAACAGAATTTAATCAATTTGGTTTTTTGGTTTTTCTTGTTTAATCTCTATAAGTAAGAAAACAGA

ATTTAATCAATTGATTTTGTGGGTTTAATCTCTAAGCAAGAAACATAATTCATAAATTTGGTATCTGG

GTTTTTAATTGTAAGAAAGAAAGAAAACCGATAAATTGGGTATAGAGAGAGAGAAGAAATGTCGAGTG

GGAATCGTCGTTCATCGGTTTCGTCATCTTCGGTGGGTAAAAGACAGGCACTGGGTGAAGTAACGAAG

GGAGGTGCGGTGGTGCCACCTCAGCAAGGGGCGAAGAAACGACCTGCTTTAGCCAACATTACTAATAA

TCAGAGACTAAACAATGCCTCTTCTAAAGGCCCTGCCCTTGGCTCCTCCAAATTGGTATATTTTCTTT

TTCTTTATTGCTGTTTTTTTTATTAGAATTGGGCTATGTGTTGATTTTGATTACTAATATATTTTTTG

AGATGATTTTGATGGTTTTTTATATTTTGAATGATTGTAGTGATTATGTTTTTTTACATGATTTGATT

TGTTGTCTGATGATTATATTGGTAACTTATGTGTCGATTCTAATGATTAGCATTTTCGGTAATGACTA

CGAAATAAAATTATTGGTATTTTTTACTCCTATGGCTCTGTCTTGATTCTTTATATTATTATATATTT

TGAGATGATTCTGATGATTCTTTAATATTTTGAATAATTGTAGTGATTAATTGATAGCAATGAAATTT

AATTACTTATTTATTACTACTTAATCTTATTGCTTGTCTTTTTTCATGATTTGAAATTTTATCTGTTA

ATTAAAATTGGTTTGATTCTATTGATGAACATTTTCCGTAATGACTACGAAATAAAAATATTTTATAC

AGTAGTACAGTACTAATAATCACCAATCCAGTAACAGTAAGATCCATCAATGAAAGAACTGCAAAATT

TAGCTTAAAGAAATTAATTTTCCATTATGTTGTGTATTTCTATTATAAATGACTTGATTATGTTTTAC

GATTTGATTGGAATGACAACTGGAATTGGTATTCTTTAATGAGATCAATCTTTAGGAATGACAGCTGG

AATTGGTTTTCTTTAATGATAAATCCTGAAAAATTAAGGTTATTGAGATCGAAATAAAGATTTTGGTT

TTTTGTCCTTTCCATCAATTTTGTTTCCTTTTCTTCAAATTCCTTAAGTGTTCTTTTTGAATAATTGA

GAATAAAGATGTCGGGTAAATTTCTAAAACTAATTAAGCATCGGTCCATTTCCCCAAACTAACCAATA

AAAATGTAAAAAATCAGAAAAAATGAAAAAATTCCATAAAATAAAAATGCAAAAATGAAAAAATAAAA

AAAATATGAAAAAATCAAAAATAAAATAAAAGAGGCAAAACTCCGAAAAAACACGATTTTTTTTAAAA

AAATCCCAAAAAATCGAAAAAAAATCCCAAAAAATCAACAAAAATCCGAAAACGCAAAAAAAAAAAAC

AGTTAAGACTGTTTTTAAAATAGTTCAGACTGTTTTTAAAATAATTCAGACTGTTTTTAAAATGACTT

AAAAATAGTTCAGACTGTTTTTAAAATGACTTAAAAAAATTCAGACTGTTTTTGGTTCAGACTGTTTT

TAATTCAAAACATGTCATTATACATCTCAGGAAAAAAAACAAGACGCATATTTGTGTTCCCGTCGTGA

AACCATTGAGATTTGCATTAACCAAATCTTGATTTGGAGCGTTTTTACGAAAAAGTGTCTAGTTGGGT

GTTTTTCATGATGTTCATATATTCTCCCCATATATATATATAGATATATACATATATACACATGCGGC

GGTGGAGGCAAGCCGCTTGCGACGACGAGAAGGAGGAGGAGCGAAACTCTGACGGCAGCGGCGGAGGT

GGAGGGAGCGACGGAGGAGCGGCAGCAAAATAGATATATATATATATATATATAAATATATTATGTGT

GTATGTATGTATGTGTGTATGTATGTAGAGACAGAGATTTGGGGGATAAAATTGTTTTCTCTAGAACG

CGGTTTTTTTTGTTAGAGAGATAGAATGATTAATTAGATAAATAGAATTGGAAGACTTTTTATATTTA

ATGATTAATGGACCAATCCTTAATTATTTTCAGAAATAATTGTCCAATCCTTAATTAAATTTATATCC

GGACCAATCCTTAAATACTTTTGTTTTTATGGTCCAATCCTTAATTTTCTCTTGTTATTTGCTAGTTA

ATATTATTTTTCTGATTCTTTTTGTGTTAGGAACTCATTGTTTGGCTATCATATGTGGCAGTTTACCA

TCATGTTTTTTGACAGACATTATAACATTAATATGGAAATCCAAAAAAAAAACTTGGTATTATTGGGA

CAAAGTGTTGTATCGAAGGATTTTGGCTTTTAACATAATTATGATTAAAGAAAAAATTACTAGTGTTT

TATTCAAACTGGGGATCCTCTGTATGTCACCCTGCCTTTAATGCTTTTAAAACAAATGCAAGCATTTT
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ATTTAGCTAAGTACTCTTTTTGAAGAAAAGATTACAGAAGAAACAAAAAAACCAATATTCGAAAACGA

GTAATCGTTGCGAGTAAAAAGGACTCTGGATATGAAAACTCAAGCATTTCGGAACCTTGTGTGAGTGT

TGTGACATTATGCATCCAACGTAATTATACAGTTTTGGGAGAAGTACTGTAGGAAATTTATCTATAAA

CTAGAGATATCCTCTTGATTGTACTTAGGAAGATAGTTTACTTCACATTAAACTGCAATTCCCCCCGA

TGCTTGCTCTTTAACAACTTTTTTTCTTAAAACTCAAGCATTTCAGAATGTTTGCAGTCTTTTGACTT

TATGTATTTAACATAATTATTCAAGTTTGGTAGAAGTATTATATGAAGCTATGAAGTATTATATTCTC

TTGATTGTAACTTCATTAAACTGCACTTTCCGTGATGCTTGCTCTTAAATTTCTTAAAGCTCAAGCAC

TTCAGAATGTTGCGTGCCTTATGTCATTATACATCCAACATAACTATACAGGTTTGGTAGAACTGTTA

TATTGAAGTTCATCTTTAAACTAGATATATCCTCTTGACTGTACTTAGGAAGATAGTTTACTTTCCAT

TAAGCTGCAATTTCCCTGGTGCTTGCTCTGTTTTCAAACCAGCACTTTGGACTTTCCATCCCAGGGCC

ATTAACTCATTAATTAGAGAGGATTCCTAACAATGTGTATGATAATCAGTTGGCATATAAGCTTGAAT

TGCTTAGAAAGCTAAGCGAATCCGTATTCATTGAAAATATGCCATCTTTTCTCTATTGAATTGCACAG

TTACACCTTACTCTAAAGGCTAATACTGCTTTAGAATTTAAATTCTTTGTTAGTGATTCACTTTGTTA

AAGCATGAAAAAAAACATTATATGAAAAGCTGCAATTTCTATATAGTTAGCCTATGCACCTGAATGGT

AAACATTCCATCCTTTTTGAATTTCACAGTCACGTCTTACTTTAATGACTAATACTGCTATAGAGTTT

AAAATCTCGTTAGCGATTGATAATATTAAGGAACGAACGAACATCATATGAAAAAATGTATTTTTTGC

GGAGTTTTTTCTACTGTTTTTTCCCCTAGCCCTTGGGGAGTTCATTATCATGTTTATGTCTACTGCTT

TATGTATTCTTATTTCTGCTATGGAAATGGTAACTAACAAAACTTATTTTTTTAAGGTTCCGTGTTCT

AATAAAATTCCAATCTCCAAGAAGGTACCCTCTACTGGAATCACGACTACAAGCTTCCCCAGAACTAC

CTTGCCAACAGCCTTAAATGTCAAACCAATTTTGCCTGTTTCGGATAGAATTTCATATACAAGTAAAG

GCAAAGAGAACAAGAACATTAATGTTTCCCAAGTCAAAATGGATATTTCACCAACAAACTCAAATAGC

GATACACTTTCTATGGACGAATCTCTGTCTACTTGTGATACTCTTAAGAGCCCAGAAATCGAATATGT

TGATAACAATGACATGGCAGAAGTTGATTCCCTTGAGAGGAAGACCTATAGCAAGCTTTTCATTTCCG

AGCCTGAGGAAGTAGCAGGTATTTCCTTTGTTTGTTCGTTTTTTTCTGAAAGTGATTGCTCATAAATA

GAATACTTTGCAAAGTGTAGTAAAACAGTTAATCATTCTTATTGTTTGCAGAGATCGTATGCAAGAGA

GGCAGAGATACGGGTGAGGTTAACACTGAGGAAATTGCTGATCTTGATGATAACGTCATGGACCCTCA

ATTATGTGCAACTATGGCTTGCGACATTTACAAGCATTTACGTGCATCTGAGGTTAGAATCCTCTACC

CGTTGTTCTTTTCTAGATATGTTTGTATTGGTAATGGTATACCAGTTAAAAGTTTTTAGTCTTAGCTT

TTAATACGTTTCGTAAACTGGGTATGATTTTCTTTTGGTAAATTCTCGGCTTACTAAGCTGAGTTTAT

AATATGATGTCACTGTGAAATAAGAATCTACATTTGACATTACATTAAGAGAACAATGCTTGACATTA

CATTCAGACATAAATGCTTTGTTGTTCTACACCTGATGTAGACACTTACAGTTATTAATAGAAGTTCA

TTCAATCTTTTATAAAATGGTCATGTTTGTATTTTGATAACTTTTAGGCTGAGTTAGATAAGTTCACA

ACACAGTTTCTCAGTCGGCGAGGAGTCTAGACTGGACATTAGATTAAGAGAAAAATGATCTTTTGAAT

TATACATTTATGTTGGTATGATGATTAGTCTATCATAGGAACTTGAACTTTTATGTGGCATACAAGTT

CTGAGTAGAAGGAGTGGAGGACCTTTAATCAATGGTGAAGCTATCGTTCTTTAGTTATAATCATGTTA

ATTTTTTTAACATATTAGCTTTTAATTTGGCAGAAGAGTAATAAAAGTAGTAGTTTTCCCCTAGTTTT

TCGTGTGAAACATATTGTCATCTGTTCCAACTATAAACATGGGAATTAGTATGTCGATCTTGTGTTGT

ATTTGCTAATAACCCACTATGATTACATATAGGTGAAGAAGAGGCCTTCTGTAGATTTTATGGATAGA

GTCCAGAAGGACATTAATGCCAGCATGCGGGCGATCCTTGTCGATTGGCTGGTCGAGGTATTAGATGG

ATATATTTAACCTTTTAAACAGACAAAACTATTAATTGATCATCTTATTAATCTTTTAGTTCATTTTA

TATTTAGACTTTCTAACTGGACTTTTGATGATTACAGGTATCTGAAGAGTACAGACTTGTCCCCGATA

CTCTTTATCTGACAATTAACTACATAGATCGATATCTTTCTGGGAACACTATGGATAGGCAAAGGCTA

CAGTTGCTAGGTGTCGCCTGTATGATGATTGCAGCGTAAGACATTTTAATATTAGTCCTTTTATAGAG

GTTCATTTCCTTACTATGTTTCCCCAAAAGATAAACTGTTTTTAACAAAAGGTTTTATTTCAGAAAGT

ACGAAGAGATTTGTGCACCTCAAGTTGAAGAGTTCTGCTATATCACTGATAACACATACATGAAAGAT

GAGGTCAGATGTTGTTTCAATTACTGTCCTGAAAATATCTGAAAAACTTTAGTTATTGTTTATAGTTT

CATTACGTATCGCATAAGGGTCTAAACAGTAAAGATTGCAGGTTTTGGAAATGGAGTCAAAAGTTCTG

AATTTCTTGAAGTTCGAAATGACAGCTCCAACAGTCAAATGCTTTTTAAGGTAATTATTGCTCATCAT

TCGGGTCTCGATTACCTTACCTTCCAAAAAAGGGACTCGTATCAGATATGAAAAATTGACTTTTATTT

CACAACTGACACCTTGGTATACTGAAATTTGCATTTTAGGCGATTTGTTCGTGCTGCCCTAGCAGTAG

ATGAGGTATTATCATCGTCTTGGTTACTTACTCTGTCTGTTCTGTATAATCTGTTAGTTACAATCTAA

TATCACCGTTAGAAAGTAACTAATAAATCGTGTTTTTTTTTCCTTTTTGTCTCCCAGTCTCCACAGAT

GCAACTAGAGTGCTTAGCCAACTATATAGCAGAATTATCACTTATAGAGTACAACATGCTTTGCCATG
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CTCCCTCTGTTATTGCCGCTTCAGCTATTTTCTTGGCCAACTACATCCTCCTCCCCTCAAAAAGGCCT

TGGGTACGTGTTGGTATTTCTATTTTGTTTTCCGTGCTTATAATTCAAACAAGTTAATTTTTTTCACT

GGGAAATGTAATTGGAATTTTAATGTTCTTCAATTTGTACGATACAGAGTTCGACCTTGCTGCACTAC

ACATTATACCAACCGTCGGAGTTAAGTGACTGCGTTAAGGCACTGCATAGCCTTTGCTGCAACAGTTC

CGCTTCTAGTTTGCCTGCAATCAGAGAGAAATATAGTCAACACAAGGTAAAATATATATATATATATA

TATATATAACGCCACAATTACATTGATAATATATAGAGCTTTTTTCTTGTTTGGACTGAGAACTTTGT

GGTGCGCGCTATAGGTTTGCGCTTTAAAAAAACTGAGGTTTTAGTGAACTGTTCTGTTTTCTTGAGCT

TTTTGATCATCTGTAGATTACGATCCCAACTTGCTGTGTAAAGCCATAAATGTATATAAAACAGTGCT

TTAGTAAGGCTTTTACCAAATATCTCTTTTGAAAATCCTCTTTTTCATTAACCTTAATGTTTTAAATA

TGGCTGTATATACATTACTGCATTTTTCAGAGCTTAGTTGATGTTTTGATGACCTTTATCTAATTGCT

TGTTAATTCTTTTGTGGATCAGTACAAGTTCGTAGCGAATAACTATTGTCCTCCCTCTATACCGTTGG

AGTACTTCAAGAACTTGAGCTGAGGAAGAAAGGTGCCATGCTCCAATTTTCCGTTGGATGAAATGAAA

TCTCCTTTTATTTTCTGTAGGTTATGCCTTTTGAGATAAAAAAATATGTTGATAGTTTTTATCTTTTT

TCTTCTGTTGAATGTTTGTAAAGTTTGAATTTTCTGACTTTGGTAGTTTCTTTCATTAGCCTTCCGTG

TACTTGTGCTTTTGCTAAATTTCAATGAGAAATAAGAAATTCCCAGAGGTACAAATCAAATGAAGTTT

TATTTGGATTCTGGAGTTAAGTTGCAGAAGTGGATCTGTTTAAGGTTTTGAAAGTACAATAATATTAC

GGGTAAAAGGTCAGGAACCAAAAACGACATGACTGCGATTTTAGTTGATGCTCGATTGCTAAAGATAT

GTACCTTAATCATTAGGCGTTGAACAATAAGTAGCATTTTGGATGCTCAATCCCTTGCTACACACATC

TATTGACATGCTAATCTTATTTAAATGTTCAATTTGGTTCTTTATCAGACATCTTGAAAACCTGTCTT

CAAATTAATGAATAAGTGCATTTTACATCCATTAAAGTGACTGCTCCGCCTGGAAATCCAAATACCAA

ATATCTATCTTAGTAAACTTCTCCAATTCCGCAGCATAAAAAGAAATTCAAGTATCATCTAGAATGCA

AGTTTATATTCTCTTTCCTTGACGACGATGGTTAGCCCACACTGTGCCATAGTCTACACCATCATGCT

AAAATTAAATTCCAAGATAACTTACACTGTTACACATTATGGCCGCACAAACAATAAGAAGAAAAGAT

ATGCAAGGAATCTGCCATCTGCCATAAAACGTGTACCTAACATTTATCAATGATTCACCTCATTGAAA

TGAGAAATCTGTCAATTCACCAGGTGACATAAGTTGATAATCAATTAAGTCAAATCTCAAAGTGGCAG

ACTTGACTTATCTCTTATAAAACTGTCTTACCATCACTATAGTTGACCTTCTATTCACCCTCCAGTGT

GGAATTCAGGCCTTCTGTCCTAAAATTCTGCATTATTTGCATGTTTTTTCCGCTAAATATTGAAATTA

ATTTAAAATTAAAATTAAAAAATACTATTGTTTGTCACTACCTAAATAATAGTGTATTTTGAAATGAA

CAACGAACGATTAACAATACTGTTAATCTAGTCCATTATTATTTAGGATGTGTCATATGCTAAAAACC

TAACACATATTAATTAAACAAAAAAATATAGAGGCTAAATGATATACCATGTAACACACTAACACTTA

AGCTAGACACTAGATATATTACCAGCAGTTCAAATCAAGCGTTACAACTTGCCATATACCAATATTGC

ACGTGTTATTTGGAAGTGGTCTTCTGCATTTCAATACAGTTGGGGATATATTAATAATCCATAACTAT

ATATATAATATAGTATTATTATTTTTCAAGGATCAGATTTGTGAAAATGGGGTTCCCCTTTGTCGTTA

CAGGCGGTGACACTCATCTCGCATATCTAGATGCGAGTATAGACCACTCGTCACATCCCCTTAATAAC

ATGAAGGATCATATATTGTTATATGGTTATATTTTACTACTTGAAGAATTTTTTTCTCCTTGTTTGCT

GTTAATTTTATGAGCAATTGTCATTTCTATTTTATAATTGCTTACAGAAAACAAATACCACTCATCAT

GGGATCAAGATAACCTGATGTGCATTTAATCATCTTTTTAGTCATCAGCTGAGGATTGATCACCTAAT

CCGGTAAGAGCCTTGATATGGATAAATTATAACTACGAGAATAAGGAATGCTCAACCAAGTATTGGGC

CGGGTTGCATATGGTTTGTGCGATTAACTTTAATCAAGGTTAATAAATGACCGATTTGAGCTCGAAGT

CTTGAATCTGGTAATAGGTCCCAATTTAATCAAGAGAAACTCCATCTTGATAATTGAAACGGAATAGA

TTTGGGTTTTCTTTGATTAAATTTGAGGCAGGGTCGCAAACAAAACAATATTTAATAAAGAGAATTTC

ATTATTGAGAAAGGACATGGTTGAACTAGCGTAGAAAAAAAAAAGTATAATTGATCAACATATTCTTC

AAAAGAATATATACACCTTTAGTGAGTTGGTCAAAGAAACTTCACTTACAACGGTGCCTATTTTTAGC

AAAGTTTTACCTCTTTAAAGCAAACAAGTCTTCCAGTTTATATATTTTTATAACAACGAATATAATGA

CATGAATTTATTTTTATGGTAATTAAAGTATAGCCTCACACAAAATCTAAGTACTACATGCATGATTT

TGATGATAATTTATTCTAATCCTTCCAATATTTATACTAGGTCTTGGTAGTTTAAATTATCACGTCGT

TAACGATAGATCGATGCTGTGATTTTAAATTTTGAATGATTATTACTAATTTAAAATAATACATTTAT

GATTAAACCAAACGATACTTCTTCTTTTTTGTAATCAAAACCAAACAATACTATTTCATTCGATATGT

TGACTTAATAACAGAGTTTTTTTTTAGTTATAAGCACATTTTATCTTTCCTCATTCTTTGGAACCGTA

ATTAAAGAGAAGATGCACAAATAGCCATCGGAGAGCTAACTCATGTACAAGATGTTGGAAAAAACCAA

TGTTTCATGTGATTTTCCGTCACGATTCCAAAAGTTTAATTAAATTACATGTGAAAAATCTAAAGGAT

AGACTCCGTATTCAAATGTTTTGAGTAACTCGTGTGACGAGCTTCGAAACGGTATATCGCATGACCTA

TTCGGTGAATGAGTGTGAATGAAAATTGGCTCATAAGTTGTATTATGGAAAGACGAAATCTAAAATTT
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AGGAAGAGAGAGTGAGAAAATAAAAGGGATGGGGAAGCCAGCCAAATGTCTATCCCACATCAAAGAGG

TAAACTATTTTGAATAGTTTATATACATATTCACCACTAGAGAGTGCTAATAATTTGTAACCTCATAG

GTGTGTGTAGGCAAGAGCACCGCACACGGCGCGCTCGGGCTCTGACTCGGTCTCTGATTTGGTCTTCG

GTTCGGTTCCGATTCCAAGAAAGTCTTAAGTGTTTTGAATAATTATGGCTGAGATTTCAGCTTAGGCT

ATAAGTAGGCAGCTCTTCCCCATTCTCTAAACACGCATTTTTTACATTATGAAAATACTGCATGCATT

TTTCCCATAACATATTAGAAAGACAGAGAACCATCCACCAACAGCCCGAGCTTAACTCGTTGCCAGTT

TCCGAGGAGTCATCCGAGACGTTGTAACTTGAAATCGAAGCGTCAACGCAACCATGAACATTAAAGTG

GTTGAGCGAATATCGGTTAACGGCAGACTGTCTAACAGTCGCCTCGTCTTTTTTATTTCTGTTTTTTA

AATACCGCAATTTAAATTCTGCAATTTATATTTTTGTCTTTTCAATTTTGCAATTTCAATTCAGTATT

TTAATTTGTTGTACTTACCTGTAATTTTCAATTCTGTCTTTTACTTTTCTGTAATTTCTTTAAAGTAC

CGTTTCTATTATGTAATTTCAATTCTGTAATTAGAATAGTTTTATTTCAGTCCTGTAATTTAAATTTC

AATCAGAACAGTCCGGCTGTTAAGTTTATACTTTCCAGTCCGGCAGTTTCTATTTATTGCAATTCAGT

ATATCAGATTATTAATTAATAATAATCTGACTAACGTTTGCTTTAATTACTATTCAGTCCATACATGT

TGTAATCTGTAATTTCAGTTTCAATTCGGAATTAATAAATATTAAACTGGTTTTTGATTATTTTCTTT

TAGTCATTTATTATTGTTTAATTGTTATTTCGTACACGGAAACAACACAAATATTCCATTCTTTTTAC

TATCGTAGGAACAAAAGTAGGTTACTTTTAGCTATATATTATATCATAAATACAAATTTATCAAAGTA

CACCTATTTTTTTCTGAACATATTGGACAACGAATTGCTTAAGTACATATTGGACAACGGATACACAT

TAGATTGGAAGGGAAGGGAAGGGACGGGTTCAAATTTTATATTGTCTAAACCATACGGTTAATGTGTT

GTTAATTACATATCCTCTAATCATAGAATAACACGTGTGCTCATAAATTTGATAGTTAACTAGTATGC

TGCTTAATAGTTAACCATACTAGTACCATTTCTCTCATATTTATTTCTTACCTTTTCCAATTCCACTA

ATTAATCTTTCTCCCTGAGTATTTGTCATTATGACATTTCCTACTCATAATCTCCTATTACTTACTAC

CTGTACTAGGTATACTGTATTATTAGTTTTTTTTTCATTGAAAGTTATTCCTACTGATATTTTCATAA

AGGATTGAAAATATTCATACATCAGAATCAAAAGATGAAAATAAAGTAATTTGTTTGACAACCGTTTA

TTCTTTTTTTATGAAATTAATTCTTATAACATTGAAATAATTTAAGTAAAATAATATCATGATTTATA

TCGAACTCGTTTACAAAAGAAATTTATAAATTTTAAAGAATTTTGCTTTGTTTATTCAAAAATCAAAA

TGATAACATCTCATAACTAATGATTTATTGAAAGTATTTATTGTGAAGTGTGAGCCGGCCCTAAGGGG

ATGTCAATTTTTCACACGGACGGCACGTCCCACCCTAAGGACAATTAAATATAGTAAAAAAATATTCT

AGATATTTCTTTTCTTTTTTTCATTTGACAAAAATCATGTTTTTCTAAATATACAACTCACCCATTTA

TTTTTTTGGACCGGCTATGTCTATAGTGGAAAGGAATAAATTGTTTCTTATAGTTTTGATTTGCGTTA

TTGAAATCGATATACACTATTAGATGGACTATAATTTTTTTTCTTTTTTGTAAGATGTATTTTTTTCT

TGTTTAATAGAAGATTTTGAGTAGGAAATGTCACAATGACAAATACCCAGTGAGAAAGATTAATTAGT

GGAATTGGAAGAGGCAAGAAATAGAGTTTTTTTCCTAAATGGTCTAGTGGACCACACAATTGTCCAGA

ATGGGCTACCTTTCTGAAATATTCCCAAAATGGTCTACTTTCGAAAAACGACCGATCGAAATGGTTAA

ANNNNNNNNNNNNNNNNNNATTGAACTCTCTGGAACAATTTGGACAATAAACGATCGGTCGAATTGGA

CAATACGACCGGTCGTTTTTCAGACAAAAACGATCGGTCGTTACGTACATTTGCATCCCGACGACGAA

GCAGATACCACCTACGTCAACTACCTTGGAAGATCGGAGCCGACGCGAATAACTACATAAGTCGAGCT

TGGAAAGAAAATCAGGCTCGCCATAAATATTTTTGGCTACGTCACGGTATAAATTTTCCATTTATGCC

GTTATGATTTGCAAGTTCAGCAACCTCCTAGCCAACCTACTTTAGTAATTCAAGTATCATCGGCATCA

ATGTTCATGGACATTGATGCTCGCATTTGCTTATATTAACATATGTTTTTATTTCTTATTTATTTACC

ACAACGTCTCCTTCCTTTCAAGTCGATAACTTTATAAAACCGGTAATTATGCTGCCAATGACTTTTCC

TTAATTTCTTACAACTAAGAAAATTGGAGTGTAACAAGCACCATCGGTTGTAATATTAGTGGAAACTT

TTTGAGCAGGCTAGAATCCATAGTCTCTTGATTACCTATACAAGTAAGCACATACACTAGTAGTTTAT

TAGTGGACCTTATTCTTTAGGAATAACGATTGATGGACGAGAAAACATATTGTGGGAATTTTCTCATT

CAAAGGTTCTCTTTTGATAAGCATGATAAAATAAGAACATCGTTTTTAAAATAATAATAGTACCCCAA

AACAGTACACCCGTTTAAAAGAACATAAGGATTTAATGCGTCTCCAAAATTTGAAGATATGTGTCCCG

TCCCTTTCATACAACTTTAGTAAAATAGCAAACGTGTGAATAGCAGGAGAGTATACCATAAGTGGCCT

AACATGATTTAAATTTAATTCGTCTCCATTAGTGTATTCAACATAAATTGTGATATTTATTGTTTAAA

ATCAATGGCTCTTGCTCAGTTACATTATGTGAGCAACAAGGTTGGAAGTGCCGAGTGCGGTATATTAG

GAGCTTAACCCCTTGATCGAATTTTTTATTGCGTAAATGGCAAACCCCTAATAATCTAATATTGACCT

TATATTAACGATGATTTAATTAAACTTTTCACTGTATCAATTCTGATCGGGTGGTCAGTCAGTGTTAG

GTATTTCCAACATTGATTTTGATGCAGTGCAATCTCAATGGAATTGTAGCACAAAGTCACTATAACTT

TGTTGAAATTGAAATTTGGTATTTGATCAGTTCAATCTAATGTTATAAATTGACCAATTTAAGGTCAA

TACTATTTTTACATGATGAGAAAATTACTCCAATATTGAATGGGGTATACATAGTTTAACTTCTAGAC
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AACTCAATTGGTTGGATTAATAAACACATACAGTAAAACCTCTTAATTATTGGACGATTAATGTTCAC

CGAGTAACGATAACAAATTATTTTCAACACTGCAAAATTCGTTCGGTCACTGAAGTTTCAATTAATAG

ATAAACCACTATTGAGTAATATATTTATGAATTTGAAAAAATATTGATGATATCGGTTATCGCAATAA

AATGGATGTCAATGGGTTGTTAGTTACCAACGTGAAAATGATAGAGGCTTGTATCTTAAGAAAAAATT

ATGTGAACTGTGTTTAGTAACAATAAAAATGATTAAAATGAAGATGATACAGTACTTTGGAACTAGTC

ATGAGAAAGTAAACATTTATCGCGTCTATAACTCTTTTTTGGTGCAGTTCGAAAAGATTATATCAAAC

TTTTGGATGGAATTAGAAAAACTAGGAATGATATTCAAATAGATTTAAATTTTAAGAAAAAACAAACG

ACTATAGAATCATATTTCGTTAAGTCGTCATAGTAATGTTTGCCATTTTGAAAAATTATTAATTTATA

ATTTTGTCGGGAACAATATTTATATAAGAATTTTCAGAAAATTTATTATCTTATTAATTTATCGAAAT

TGGTGATTTTTGACGTTGGCCCAAATCGGAACTGAATTTTTTTATTATTTTAAAGAATTTATTAATTT

ACAGAGAGGTTACCGTGTATACCGACTCTTGCAATATGTATTTATTTTAACCTAAAAGTGTGCCCAAA

AATATCTCCAACAACTTTAAGAATCATTAACTATACAGAAAACATCCCCCTAACCAAGACCTCTGTCC

TCTTCCTTATATTAGTTAGTGTTTTTTTTATACTTTCATTGCATTGATAAATTCTCTGCTGTCATCTT

GTTAACCCCAATAAAGGGTTAGTTAGTGATACTCCATGTAGCAATTCTCGTCATCTAATATTACAGAC

AAAATAATAGTGGTATAAACAAATCGCCCTGGTCTTTCGAAAATAAAAATATACTCCCTCCTTCCCAA

TATAAACATACTATTAAACGATACTCACATGTTACATGTGATACGTTATAAATTGTGATGATGATACA

AATGTAGAGTAAAAAAAATTATAGGATATAAGAACAAAAAATGATATAAATTGTGATGATACAAATAT

TTAGAGAAAAAAAATATATGATATAAGAAATTTTGTGTGGTTAAAGAGAGAAAAAGTACAATTATTTT

TTATTTTTATGAAATTAATTAATATGTTAATTAATAAAAAAGTATAGGGGTATTTTTGGAAAAAAATA

GCTAAATTGGGCAGAATAATTTGACTTGAATTGTTATTATAATAGAATGATACATGTTTTATGTCCCA

AAATACGTGTTCACTTTCATTTTTTTTAATAAATTTTGTATATATTTTTTAAATATCCACTATTTGGT

AGTTAAATCATATCAAATTTATACTTAAAATTTCATATTTTAAGTAAGAAATGATTTTTGTTCGAAAA

TTTTGAAACTTTTAGTTTTTTTTTTAATTTTAAGAGAAATTTGTTTAAATTCTTAAATTTCACGGTTT

TTTGAACCATTACATTTATTTTGGTACGGAGGTAGTAGCATTAAGCACTCCTCCTCCGTAGTCATTAG

TTTTATTAAAGAGTTGATGTTTAATATATACAAATCTTATGGACTTAATTATCAAAAATCACAATTTG

TATCATGACGAAAAACTTTTTAAAAAACGTGTGTTCCGACAGTGATAAATGCTGGCTTTGAGCTAAAA

TAAGTGTCTAGCACTAGATATTTTACATCATTATCAATTTATTTGAAAAACTTGTATGACGTGTTTGG

AGACAGTATATTCACTTAGGTTAGATGGATAGCAAGTGTCAATAAAATTGTAGGCAAAATTGAAAGAT

GAAAACGGTAAGACTTAGAAGTAGGAAATATGTGAAAACCTTAGGAGTTTTAGCTCACATTGATGATT

TCATAAATAACCTATGAACATAGAGGCGGGTGCACCACATGCGCGTCCGGCTTGGACGTGATGAGACT

TATAGTTCTTGCTAGTAGTTACAAAATTGTCATGACAACACTTGTAAAAGTTGTTAATTTTTGTCATA

ATCCCCCTATTGTTGATGACATACCTTTAATGTTGTTTTATGTTCGATCTTGTTTCAATAACAATATT

TTAGTTTAGTTTTATTACGTACAATTCAGTCTCTCTGTTGCATTTCTAGAAATAAAATAATGCAATCT

ACACCAATCTTTTTCTTAAAACATAAAACAAAACCAAAATCAAACCAAATTGCTATCGAATTAGAATC

CTTCTTCTTCTTTTTTTTAAGGAGGACAGTACCTCCAATTTTTCATTTCATCAAACTTGGGACCAAAC

CCAGTTTACAACCATTCATCCAAAGTATCGACAAAAGTACTAGTACAGCTTATATAACGCTATTTTAC

AACCCAAACAAGCTAGAGCAGCTTACTAGCTGTTTTACAACCAAACAACTACTTAGTAAGAATCCTTC

TGTTTTGAAAATAATAATAAAGAAAATTCGACAAATAGCTCAAGTAAAACATGATCGGATAAAACCGT

TTACTAGTTTAGAGATGGACAAATAATCTGAAACATAACAAGAAGGGAGGATATTGACGGCGAGAAAA

CAAGGTTTGAGATACATTATTGACAACAAACCAAATAATTGTTGGATAAGATAAAATTAAGCATTGGA

TTTTAATTCTAGAGTACCTAACTTATAAGCTAAATACTAATGAGCTCATCTCTTTGAGTAGATCGAAT

AAATTTAAAATCATGAAATGGAACCACGAGTAATACAATGTCACACAATATGGCTTGGTGCTTGGTGA

GGATTTTATTGTTACAGTGGTAGTAACATATATAGATATCATATTTCCCCCCACGAACCATTATATAT

AGCCCCCTCCTTGCCCATTGTTTTGTATACCTACATACTTACTATCAAGTCCTTGAGAGCTCTCATAC

ACACACTTTTCAAGTTTATGTCTTGAAAATCCATTTCGGTTTGTTTGTTTACTAGCTATTCCTCTCTT

GAAGAGTGTGACAATAGTATTTAAAGTACTGAAAAACAGTTGGGAGAACACACACACCCCTTCTTTTA

AGTGTTAAACGCCAAGATTTTTTCTCTAAATTCTCATTTTTGCATCAAAATTAACTAAATATCTATTT

TATTTCTCCTGTTGATAATAAAATGGGAGAAAACAAGAGGCAGAGCCACCACAACCACCACCAAGTGT

TCGATGTGGAAATTGACTTGGCTGGCGGCGGTGGTGCTTCTAAGTGCTTCGATGATGATGGTCGCCTT

AAAAGAACAGGTATATGTCTATCTATATGTATATATAGTTTATCGGGAAATCTTTTCTATTCCAAGTA

GATGCTGTAAAAAAAAAACACCTAAACACTGTTTCTGGACTTGGCTTGTATTCACGTTCTTGGTAATA

GCACATTCAAAATATCCATTTTCTAGAAGAAAGCATATAAAAAAGGAAATTTGCACAGTTGCACTTGC

CTTGAATATCTAGAATGAATACATTTTCTACTTGCAGTTTAAGCAGGGTTATAAATCGCTACATTTTA
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TCACGTTTTTCTCATTTTTTTAATACTCATCATTGATATTCAATCAAGACGGGCTGAAACAATTAAGA

TTAACGATGATAAAACTTGAATTTTAACATTATTCTTTCGGTTTTTTAGGGAATGTTTGGACAGCGAG

TGCCCACATAATCACCGCAGTCATCGGGTCCGGGGTTTTATCTCTGGCTTGGGCCACGGCCCAGCTAG

GATGGGTTGTGGGCCCCACAGTAATGTTATTGTTTTCCTTTGTCACTTATTACACATCCACCCTCCTC

GCCGCTTGTTACCGCTCCGGCGACTCCCTCATCGGGAAAAGAAATTACACTTACATGGATGCTGTTAG

TGCCAATCTCGGTAAATTCCTCATTTTTTGAAACTTGTCTTTACTTTTGATAAAATAAGAAAACCATA

ACTTGGGGTTTTATCAACTCTTGTACATGTATTATGATTTTTTTTCAATTTTGGCCCCAGAATTCTGA

TTTGTCAGTTCCATACTCTGAAATAACGCTTTTGCTTGATTTGGACAAAAATGACAGAAAACTTGCAC

ATGCAACGCACATGCTAATATATAACTCAAAACTATTTTACATTCAAGCCTATTTAGACTTTGCAATG

GTTTAAACTTTTTTAATGTAAAACTAATATATAACTATTATTTCATAAATAAATGTTATACGAACAAA

AATATATATTTACAATCATTACTCGTAAATGCAGTATAATTTTTATATTTTTATAAACTTTTAGTATA

CTTCTAAATCATGTATTTATTGTTATTACTATTTTTTCAAATATTTTAATTATTATTAACTTATATTT

TATATTGATTTATGGTAAATGTTAACCCATAAGGGCGTTTAGGTAAAACTCCTAAAAAAACAAGCATG

TGTTTTGCACATGTCTGTTTGTATCTGCCTAAATAGGAGAAAAAACATGAATTGAGAGTACAAGATTG

AAAAAACGTCGTAACATGATAAAACCTCACAACTTAAGACTTGATGTTTTACATATGTGATTTTCAGG

TGGGGCTAAGGTGAAGCTATGTGGGCTCATTCAGTATTTGAATCTCTTTGGTGTTGCTATCGGATACA

CTATCGCATCATCTATAAGCATGATGTGAGTATTCAACTCTAAAACTATAAAATCTACCTAAGGCTAT

TTAACCTGATATAAGTGAAGGTGCACCATTTCGTAACAATCATTTTAATGTATTGAACAGGGCGATTA

AGAGGTCGAATTGCTTCCACAAGAGCGGAGGGAAAAACCCATGCAAAATATCAAGCACACCTTACATG

ATCTCATTCGGTGTTGCCGAAATCCTTTTATCTCAAATTCCTGATTTCGACCAAATATGGTGGCTCTC

CATTGTCGCCGCTGTCATGTCATTTACTTACTCTACCATTGGTTTGGGACTTGGAATCGCCAAAGTTG

CAGGTTTACTGCCGGTTTTACCTTTGCTTCCTATTTTTTCTCTTTTAACTAAGCTTGCTTTTCTAGGT

TAAAATGAAGCTAATTTTTATTTTTTAAATTCAAATCAGAAAGTGGAAATATAAGGGGAAGTCTCACT

GGAATAAGTGTTGGGAGTGTGACCGAGACTCAAAAAGTATGGCGGAGCTTCCAAGCACTCGGAGATAT

TGCTTTCGCTTATTCGTTCTCTCTCATCCTTATTGAGATTCAGGTACATTAGTTTTAGCAATTTGAGA

AAAATTATACGTGTGTTCTAGCAATCTTCTAACTTCTAAGATAGATATCTACCACATAGATTCATAAG

ATAATATCTAAACTAGTTTAAACAAGATATGCTGTAAGTTATAAAAACCATAACATTCATATTTTTTG

TGTGTGCAAAAACAGGACACAGTCAAATCGCCACCATCAGAGTCCAAGACGATGAAAAAGGCATCTCT

AATTAGCGTATCCGTAACAACCATATTTTATATGTTATGTGGTTGCTTCGGATATGCTGCTTTTGGAG

ACTCATCCCCTGGAAATCTTCTTACCGGGTTCGGATTTTATAACCCATATTGGCTTTTGGACATTGCA

AATGTTGCCATAGTGGTCCATCTTGTTGGCGCCTACCAAGTCTTTTGTCAACCCTTATTCGCATTTAT

CGAGAAATTTGCTTTTGAAAAATTTCATGAAAGCAAAATCATCACTAAGGAACTCCAAATCCCCATTC

CCGGGTGCAAACCTTTTAAGTTAAACTTTTTTCGATTAGTTTGGCGAACAATTTTTGTAATCACAACT

ACTGTTATCTCGATGCTCATGCCATTTTTCAATGACGTGGTGGGGATTCTGGGGGCATTCGGATTTTG

GCCACTAACCGTGTATTTCCCGGTGGAGATGTATATTGTGCAAAAGAAAATACCGAAATGGAGCACAA

AATGGATATGCTTACAGATTTTAAGTGTTACTTGTCTCATTATATCTATTGCTGCGGGAGTTGGGTCG

TTTGCCGGTGTCGTTCTTGATCTCAAATCGTATGCGCCATTCAAGACTAGTTACTAATTCAGCTAGCG

AAATTATCTACTAAGTCGATGGAAAAATGAATGGTGGAGTTTTAGTTATTGTTTGTTTATAAGCACCC

AAGAAGGGTTATGTATCATGCAATAATTCATATTGCTTATTAGTGTTTATGATAATGGAATGTACGTA

TATGGGTAATGGTTGTATTTGTAATCAGTGACAATTTTATATTTTCAAAAGCAAGTACAAGTTTGACT

GATCTTATAAATTACTTTTTCAATTTGACATTAGATAGAGGTGAATAATGTGTACGTTTGATTTTTCT

CATAATATGTCACGTTCAAACCATAGACACTTTTATAAGTGGGTTGGAAAGTAATTACTTAATTATTT

CCATGTTATTAGTTACTACTTCAGTAAATTTGTAGGATGCATGTAATAGATGGAGATATTTAAAATAA

GTGTCCAAATATTTTATCCAAAAAATTTACCCGCTCATGCTACCATCACATGACTTGAATGCAAATAG

CACGCAAGTGACCCATGTTTTCTTGTTAAAGCATTGGGGATTTAAAATATCAACAAATAATGTTCAAA

CCCTCTAATAATTAATGGTGGTTTATCATTATGATTATGTGATTATTTGATGATATAAATCTTTGTGA

AATACGATCTGTTATTAATTAATTATGCATAAAGATTGGGATAAATTCTCATACTTTTTATGAACTTA

AATTTACTTTCCACAATTGAGCTACTACAATATAAGAAAATTAAATGATTTCGAGAATTTGCTCGGAA

CCATAAATTTTGAATAATACAAAGACAATTAATTTTCAACTGTGGCGTCTTTAATAGTTTCAACTCTA

AAAAAATAATAACTACCCTCGAATAGTACTATCTACTAAAAGAGACGGAGATTTAAGATAAATATGAA

CAAAGCGTCCAGATAAAGATAAAAAAACGTATAAGAACATTTGATTCACTCCCAGGACCACACCCAAA

GCATTAAGGATCTTGATAAACAAATCACCGGACGCCACACCATAGGCAAGACATACAACGGCGTTAAG

CGTAAGTGCAAAAGAAAGAATAAATGCCATAAAATGAACACTCATGGCTGGATAACCTGCCACTGCAA
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CAGTCATATTGGAAACTGGTTTACAGCACCACCAGCGACCATATGGCGAGTCACGAGCAATCTAATCC

CAAGAAGGCTCACTCCGAGAATCATTACGACCGACGTCCAGTAGAACTAACCTAATGGTCTGCCTCTG

CAATAGGCAGGAGCATAATATACGAATGTGCATAGATACGTGGTATAAACCACCCATCCAATCGCACT

GATAACGACGATAAAAACTCCCCTTCTCTGTAGTATAACGCCGTAGTAAAGCTAGAGAAGCTGACCCA

ACAACGAGGCTATATATGGGAAAGAGCTGAAATTTTGTAAATTTTGTAAAAGGTCAACAGAGGAATGG

AAGACGAAATAATCGACACTATGTTCGCGGGAATCCCAAATGCCAGTGCTTACATGTGATTCGCCATC

GATCAAGACAAGATCTCGTTTTCCGAGGCATTTCCGCAAGAGAGTTTAGAATTTGTGGGTTAATGAAT

GACACGTAATGCACATGAAATACATGAACATAATGTATCATGTATTGTTCATGTCTTTCATGTTTATG

AATTTGTAAGGGACTCAAAAAGCAATTTTATACATATGAAGACATGAACTATACCCGAAGAAACTAAT

AAAATTTGTTGAGCTTCATGTTTCTACTTATAAGATAGAAAATTAAGAGAACTCGTACTTAATTAATT

TAAATAGTTATATATGTTCATAAACTATAAGCACACATAATGCACAAGTAACAAAACTTGTAGGCTGT

TTATCTTTTTATAGAATTGGGATTATGTTTATTTATATTAAAGTGTATCACTACAAAAAAATACTCAA

ATAGCGACGGGATTAGTGACGGTATTTTTTGTTACGAGCTTATTANNNNNNNNNNNNNNNNNNNNNNN

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNTGACGGT

TTAGTCAATTTGCGACAGGCTTGTGACAGCTTTTGACTCTCACTAAATCAAATATTATTTTGTAGTGT

ATGGCATCATAATGAAATCTAAAATTGACTTTCATAGTTATGTGTATTCATTATTCGTAGTGTTATAC

TGTTATATTTATATGTTCTACTTTAGTGTGTACTAAATGATTTCTTATGAATAAAAAGATGAGATAAT

TCTTTATTAGTCACATTTTTGATGCCTAATCACAAAAAATCACATCTCAATGTTTATATCCCCAATAA

GTCACACTTTTTAAAAATTCAACCAATTTACAAAAGTACCATTATCCCAACCTATAAATTATCATTTA

TCTCTCTAATAATCTAAAAAAAAAAATTACATATGAAAAAAATTACAATATTTTTGAAATTACCAAAA

AAAAAAGCAAAAAATAGATTTTTTTTTAAGAAAACTCACTTTTCTCACAAAAAATAGCTTTTTCAAAA

AAAAAATAGATTTTTCACAAAAAAATAGCTTTTTCATAAAAAAAATAGTTTTCTCACGAAAAAAATAG

TTTTTTAATGAAAAAATAGTTTTTTCATAACCGTTGCATAAAAAATGCATACGAGTGCAGAAATGTTG

CATAAAAAGTGAATAAATGTGCATAAAAAGTGCATACGAATGCAATATAAATGGTTTATAAAAAGTGC

ATGTGAATGCATAAAAAATGCATAAGAGTGCTTACATGTGCATAAAATGGTGCATAAAGAGTGTATAT

AGGTGCATAAAGAGTGCATACTGGTGCATAAAGAGTGCATACAGATGCATAAAAAATGCATACGGGTT

CATAAAAAATGCATACATATACATAAAAAATGCATACGGGTGCATAAAAAGTGAATAAATGTGCATAA

AAAATATATACAATTATATAAAAAGTGCGTACGAGTTATAAAAAGTGCATACGGATGCATAAATGGTG

CATAAAAAGTGCATACGGGTGCATAAAAAGTGTATAAAAAGTACATAAATGGTACATAAAAAGTGCAT

ACGGGTGCATAAAGAAAAGTGCATAAAAAGTGTATACGTGGTGCATAAAGAAAAGTGCATACGGGTGC

ATAAAAAGTGTAGACTGATGCATAAAAAATGCATACGGGTGCAAAAAAGTGCACACGAATGCATAAAT

GGTGTATAAAAAATGCACGTGGGTGCAGAAAAAATATATACAGGTACATAAATGGTGTATAAAACGTA

TATATAGGTGCATAAATGACGCATAAAGAGTGCATAGAAAAGACATACGGGTGCATAAAAAGTTTATA

CGGGTGCGTAAGAGGTGCCTAAAGAGTGCATAAAAAGTATATACGAGTGCATAAATTCAAAAATAAAA

AGAATTTTTTTAAAAATTTCAAAAAAACTCAAAAAGTCGAATAGAATCAAAAAATCGAAAAAAACTCA

AAAAAATTAAAAAAAATCCAAAAAAGTAGCTTCTTTCATAAAAAAACAGTTTTGAAGGTGCATATAAA

CTATTTTTAAAATAGCTTCTTTATGATCATGCATAAATGGTGTTGGCCCGTGCGGCTAAACCTTAGAG

GGGGTGAATAAGGTTTTAGGCGTTTTTCACGGAATTAAAATTCTAATCGCAATTAACAACCCAACTAG

TTCAATATATATTCGCAACAATAAATATGCGATGATAATACATGAATGAATTGAAACATGCGCACAAT

CACAAATAATATAAGTTGCGGAAAGTAAATAGTAAGGGAAGAGATTGACACCACGATATATAGAGGTT

CGGCAAAACCGCCTACGTCCTCTCCTCGGTATTCATGCTACCAAGTATTTCACTAAAATCTTCTTTCC

AAGATTACAACTTCACGAGCTTGTTGGACGATGTTCTTCTAATCGATTGTTTTAATGATAACAAAATA

TGTAAAACATGATAAAAGCTCGTTTTGCGTACTAATCATTTATCTAGCTTGTTAAAAGTTTGAAATGA

TAGAGTATTTAAAAACAAAGCCAACGGTTCAAGCGGAACAGTAATCGGACTTAAAACAAAGAAGTTAC

GAGCATACGAAGTATAGCGGGAAACCGAGAAATTGCCAGGACAAACGACCGATCGTTTTGGACAAAAC

GACCGATCGTTTTTGGTCCAAAATGTTCCGGTGAGGTCGTCTGAAAAATGACCGATCGAAATGACCAA

AACGACCGATCGTTTTTGGTCCAAAATGTTTCAGTGAGTTCATGATAAAAACGACCGATCGTTTTTCA

GAAAACGAGCGATCGTTTTCTGCAGAATTCAAAAATTAGCCTTTTGACTTATTCTGGAAAATTGGGCA

CTGCTGAAAACCATTGGATAAAGACATAACACTTCATACAACGGTAACAAGACCAATTATCCTTCAAA

TAGCCCCCAAATTCCTTAATGAAGATCACCCCAATTCACACACTCAATTAAGCTATCATTTCAAGATC

ATACTGAAGATTATACTTCATTTTTCTCACTTGTATTCATATAAATTCTTGAGTGTAATATTATTGTA

ATCTTATAAACACCAAGATATTATTTGTTAGTGAGCGATACTCTTTCGATTCAAATTGTAGAGTGAAT

TATAAACTCATTTGTGAGCGAGTGATCGGGTAGAGGCTTTGTAAGAAAGGGTAGCTTAAAAGCTCTAG
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ATCTTTTCATTCGGCATACTCATAGAGTGAGGGGGAGCTTAATCGGTCGATTAGCTCGTTAGGGTGTA

ATCTTGGGAAGAAGATTTTGACTTATTCTGGAAAATTGGGAAACTGCTGAAAACCATTGGATAAAAAC

ATAACCCCTCATACAACGGTAACAAGACCAATAATCCTTCAAATAGCACCCAAATTCATTGTTTGATA

CAACCCCAATTCACACACAAATTTAAGCTATTCCTACAAGAAAATCGTCAAGCTTATACTACATATTT

CTCACTTGTATTCATATTAATTCTTGAGTGTAATATTATTGTAAACATATAAACACCAAGATATTATT

TGTTAGTGAGCGATACTCTTTCGAATCAAATTGTAGAGTGAATTATAAACTCATTTGTGAGCGAGTGA

TCGGGTAGAGGCTTTGCAAGCAAGTGTAGCTTAAAAGCTCTAGGTATTTTCATTCGGGATACTCATAG

AGTGAGGGGGAGCTTAATCCGCAGATTAGCTCGTTAGGGTGTAATCTTGGGAAGAAGATTCTAGTGAA

ATATTCGGTAGTGTGAATACCGAGGAGAGGAGTAGGCGCGTTTTGCCGAACCTCTATACATCTTGTGT

TATTTCTTTTCCCTTAACTTTTATTTTCCGCACTTATTTATTGCTCATATTGATTGCTTGCATAGCTT

AAACTAGCATTAAATAGTTAACTAAATTGTTTAGTTATAAAATCTACTAATTAGCGTTGTTAATAGCT

CAAAGTTTTTATTCCGCGAAAATCGTACGTAAACCTTATTCACCCTCTGTCTAAGGTTTAGACACTTA

CGGGCCAACAATTGGTATCAGAGCCTAGCTCTTCTATTTATAAAATCTAACGATTTTTAGTTTAAAGA

TCCGTTCTGTATTCGTACGCTGACTCAAAATCCATAACTAGGCCCCCGTTCTTTGACGGTACAAACTA

TCCCTATTGGAGAGATCTTATGAAAATTTTTCTATGTGGTTACGAAATAGACCAATGGATTAGCATTA

GTAAATGCTATAAAACGCCTAGGAGAAATGNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN

NNNNNNNNNNNNTTGGTATCAGAGCCTAGCTCTTCTATTTATAAAATCTAACGATTTTTTTGTTTAAA

GATCCGATATGTCTTCATACGCTGACTCAAAATCCATAACTAGGCCCTCGTTCTTTGACGGTACAAAC

TATCCGTATTGGAGAGATCTTATGAAAATTTTTCTATGTGGTTACGAAATAGACCAATAGATTAGCAT

TAGTAAAGGCTATAAAACGCCTATGAGAAATGGTTTAGATAAACTCGTAGAAGAACTCGACACGGATG

AACGCCATGCTTTTTCTCTTAATTATAGAGCTATGACTTCTATAACTTGTGTGCTCTCGCCTAGTGAG

TATGATAAGATTTCTGGTTGTGATACCGCTAAGTAAATGTGGGATAAGCTAGCTATTATGCACGAGAG

AACTAGTCAAGTTAAGTACTCTAAAATTAGCATGCTTATTCATGATTATGAACTTTTTAAAGTTGATG

ATGACGAGTCTATTGCTTCTATGTACACTCATTTTACTAAAATTACTAACGATCTTAAAAGACTTGAA

AAAGTTTATTCTAGCAAGGAGTTGGTGAAAAAGATCCTAAGAAGTCTTCCAAGAAAATGGGAATCAAA

AGTGACGAATATACAAGAAGCCGAGGACATGAACACTCTTTCTCTTGACAACCTCATAGGATCCTTAA

GCACTCATGAACTAGACATGACAACTCGAAAACAAGAGGATGACTCGAAAAAGAAGAAAGGCACCGCC

TTCAAAAGTACAACGAATAACGATAGCGATAACAATTCCTCTAGTGAGGATGATGAAATGGCACTATT

CGCCAAATGCTACAACAAGTTCCTAAGTTGGAAAAAGAAGGGCGGACAACGATTTCGGAAAAAAGGAA

TATAAGGGAGAGCCATCCGACAAATCGAACAAGAAGGACAAAATTATTTGCTATTAGTGTCACAAACC

CGGTCATATGCAAAATGAATGCCCCTTGAAGAAAAAGGACAAGTTCGAAAAGAAAAAGGAATACAAGA

AGGCATTCATGGCCGCATGAGGGAGCGATGATGATAGCTCCGATAGCGACAATGAAGAAGTCGCAAAC

CTATGTCTCATGGCTAGAGACGACGAAACCGAGAATGTAAGCTTCCACTCCTCTAACTCTTCTCTTTC

TAGTGATGGTTGTTTTGACATAAATGATGTGTTAGCTTCTTTAGAAAAAGTTAGAGGTAAAAACAAAT

CCTTTAGAAAAATGTTAATTACTTTACAAGACGAACTTGAAAACTTAGCTATAAAAAATTACTCACTC

ACCTCTAAAAATGCCGAACTTACAATGGAAAATGATAAGTTAGTAAATGACCTTAGTTCATGTAAACT

TAAGGCAGATAGCGCCGAACTTACTTTTGATAAGTTCACTAAAGGAAGTAAAATATTAAGTATTATAT

TAGTTTCTCAATAAGGCGCGTATGATAAAACCGGTGTAGGGTACAACCCACTTATAATGGCAAAGCAT

AAAAATCTATTCACCAAACAAATGACTAAAAATGAAAATAAACGACCAAATTACTTTCGTAAAAAAAA

CTTGCATAAAAATGACTTAGTTTATAATCGTTTTGTTAAACCAAGTGTGCACGTTAAATGTCTTACTT

GCAGCCGTTGTGATCACTTTGAGGATTATGTCTATTGCCCTTATAGATATAAATTAAATAAAAATGAC

TTGGTTTGGATTTCAAAGGGTCGAGACACTAACCCTCAAGGACCCAAAAGTGGATTAGGGTACCAATG

ATNNTTTTGTTTTGTAGGTATGCTTGAGGTCAAAAATTAACGAGGACAAGTGGTTCTTGGATAGTGGA

TGCTCAAGAAATATGATGGGAGACAAAACGAAATTTACTACTCTTGCACCTAAAGACGGATGCTTTGT

AACATTCGGGGATAATAGCAAGGGTAAAATCATCGGTATTGGTAGTATTTCTAAACTATCAAATGTTA

TTATTGATAATGTATTGCTTGTTGATGGTCTTAAACATAACTTGCTTAGTATAAGTCAACTTTGCGAC

TTGGGTCAGAAACTCATTTTTGAAAAATCGCATTGCATCATTCATTGTATTTCAGAAAATAAAACTAT

TCTTATGGGTCAAAAACAAAATAATGTCTATATGATTGATTTGAATAGTTCGGTGGATAATGAGGTCA

AGTGTCTTATTATTATCAACGACAATGGTTGGTTGTGGAATAGAAGACTTGGTCATGCTACTCTTGAT

TTACTCGCTAAACTATCTAGAAAAGATTTGGTAATAAGTTTACCAAAAGCTCCCTATAAAAAGGACAA

ACTTTGTCACGCTTGCCAATTAGGCAAACAAACGAAGATTTCTTTTAAGTCTAAAAATATTATTTCTA

CTACTCGTTGTTTGAAGCTCATTCATATGGACTTAGTTGGTCCCTCCCGGACACTTAGTCTTGGAGGG

CGTGCATATGCATTCGTCATGGTTGACAACTTTAGTCGTTTTACTTGGGTATTGTTTTTAACTCATAA
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GCATGAAACATTTAGAGAATTCTCTATTATTTGCAAAAAGCTCCAAACACGAAAGGGTTATATGATTA

AAAGTATCCGTACCGATCACGGTAAGGAATTTGAAAATACTCCATTTCAAACTTATTGTGATGAAAAT

GGTATTGATCATCATAATTTTTTGGCCCCACGTAACGCCTCAACAAAATGAGGTAGTAGAGAGGAAGA

ATATAACCCTAGAGGAAATGGCACGAACCATGATTTGCAAAAATAATGTATTTTTGGGCCGAAGCCGT

AAATTCCGCTTGTTATATTTTAAATATAGCCTTAATTAGGCCCATATTGAAAAAGACACCTTACGAAT

TATGCAATAAGCGAAAGCCCAATATTTCTCATTTACGTGCATTTGGTTGCAAATGCTATGTTCATAAT

AATGGTAAGGATAATTTAGGAAAATTCGATGCTAAGTCCGATGAAAGAATTTTCATCGGATATGCTAT

ATCGAGTAAAGCGTATAGAATTTTTAATAAAAGAACTTTGTTGGTGGAAGAATCGGTACATGTCTCTT

TTGATGAGAATTTACCGACTATTGATAAGCCACCAATTGTTCACAATATTGATGATCATATTTTTCAT

AATACATCTTCTTCTAATCATGTTACATCTAGTTTAGAGATTATGCCTAGTATAGAGGTTGAACCCGT

TGTTGAAGAAGTCACTATAGAGAGACTTCAAACGGACCTAGAATCTAGTATACACACTCATGAGGATT

TGCCTCAAGAATGGAGGTTTGCCAATAACCATCCGCAAGAATTAATCTTGGGTAACCCGGGAGAAAGA

GTGCATACACGTTCTTCATTAAGAAATTTATTTAATCATCTTACATTCTTGTCTCAATTAGAGCCTAA

GAACATTCATGAAGCGGAACTCGATGAGAGTTGGGTATTGGCTATGCATGATGAATTAAATCAATTCG

AGCGTAGTAACGTATGAATTTTAGTTCCTAGACCGCGTGAGAAAACCATCATAGGTACGAAATGGATA

TTTCGTAATAAGATGGATGAATCNNNNNNNNNNATTAGAAATAAGGCTAGACTAGTGGCTCAAGGGTA

TAACCAAGAAGAAGGCATCGATTTCGATGAAACTTAGGCACCCGTAGCTAGACTAGAAGCCATTAGGA

TGTTGCTTGCTTATGCTTCTTTTAAACGCTTTAAATTGTTTCAAATGGATGTTACAAGTGCATTTTTA

AACGGTTTTATAAATGAGGAAGTTTATGTAAAACAACCACCCGGTTTTGAAAATCATGAGTTTCCCGA

TCATGTTTACAAACTTCAAAAAGCTCTTTATGGTTTAAAACAAGCACCCCGGGGTTGGTATGAAAGAC

TTAGTAAATTTTTGATTGCAAAAGGTTTTTCTCGTGTTACTTTGGATACTACTCTTTTTNNNNNNNNN

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNAAAGACATGCTTTTAATTCAAATATAT

GTTGATGATATCATTTTCGGTGCTACTAATGCTCGCATGTGCGGGGAGTTTTCTAATTGTATGCAAGG

CGAATTCGAGATGAGCATGATGGGTGAACTTACCTATTTTCTTGGATTGCAAATCAAACAAACTAAGG

ACGGAATTTTCGTCAATCAAGCCAAATATACAAGGGACTTGCTCAAACGGTTCAACATGAGCGATGCA

AAATCGCTAGAAACTCCAATGAGTCCGGCAACAAAACTAGACAAGGATGAATAGGGTAAAAGCGTGGA

CCAAAAGCTATATAGAGGTATGATTGGATCTCTCTTATATTTAACCGCAAGTAGACCCGATATCATGT

TTAGTGTTTGCTTGTGTGCTTGTGTGCTATGTATCAATCTTGTCCTAAGGAATCGCATGTGATAGCCG

TTAAGCGCATATTTAGATATCTTATAGGTACATGCAATTTAGGATTGTTTTATCCACATGATACTACT

TTTGACTTGCTTGGGTATTCCGGCGCCGACTTTGCCGGTTGTCGTTTAGATAGAAAAAGTACTAGTGG

CACTTGCCATGTTTTAGGAAACACTTTAGTTTCTTGGCATAACAAGAAACAAAATTCGGTTGCACTTT

CTACGACGGAGGCGGAATACGTTGCCACGAGTAGTTGTTGTGCGCAAATCCTTTGGATGCGTCAACAA

TTGAATGACTTTGAATTATCTTTTGATAATGTGCCTATTTTGTGTGATAATACTAGTGCAATAAATCT

TTCGAAAAATCCGATCCAACACTCTCGTACTAAACATATAAATTTACGACATCACTTTCTAAGGGATC

ATGTTCAAAAAGGGGATATTATACCTGAATATATAAGTACCGATAGGCAATTAGCCGATATTTTTACA

AAACTCCTTAACGAGAAACAATTTTGTTTTATTCGACGAGAGTTAGGCATGTTTGATGTGTGACTTGT

ACATATATATATATATATATATTTGATTGATTTTATATATATTTGATTTATTTTATATATTTTTTTTT

GCCAAATCAGTGTCGAAAAGTACAAAAAATTCTTGTTCTGTATACTGATTACAGACGACCGGTCGACT

GTATAGCGCATCCACACACTAAAGATGAAAAGGAATACGAAGGATATATAAAATACACCAATTACACA

CACTAGTTCCATTAATTAACGACTTTACTATTGAGAAATGAGAATACTGAAAGAAAAACAAACGGATT

CGACCTTTTATATATATATATATATATATATATATCATACTAGTATAATAAGTTAATTCAAAAATTCT

GAGGCTATCAAAAAATTTCACTTTTTTTCAAAAATATCTCTATACATTTTTATTAATTACAATAATAT

CATACTATTATAAAAAATATAAAAATTAAAAACTAATAACACTATTTATCACTCTTTAACCACTCAGA

ATATTTCAAGGATTTTCATCTTATATTTTTTTTATTCTTCACATATTTGTCTCATAATTACGTTTATT

TTTTATATTTTATCGCATTACGCGTTGTATATGCATGCAACGTAACTCATAAAGCACGATTTACTAAG

TATATATATATACCTAATGAAGTAAATCGCTAATAACTTTGAAAAGAAGAAACCAGTTGTTCCCCATT

AGTTTTTTTTTTTTTGAGGTTTCCCCCCATTAGCTTAATATGATATGAAGCTAATTGATTTCTTCATT

TGCACCATTTAAAGTGGCACTTTTTTTACTTTGAACACCACTAAAAAAAGTGGACTGTGTCGAATTCG

ATGGTTGGGAAGGCTCTAGGTTAGAAAGCTATTCCAGTATTAGATTAGCTATATTATTTGAAATGAAA

CCAGTACGTTCACCTCAGTCAAGGTCTCTAATTTACCTTTTGCTTTTAAAAAAAAGGTTTCGAATTTA

TGTTACTACTAAAGTATGCTTATAAATTACAATACCCGATGGCCTAAGTTATAAACAATAAGCATTCA

AATAAATTTACATAAACAGAAAAGAAACAGAAAACAATAAGGTGAACATATGCACACACTGCTAATAA

AATGTAGGTGAAATCGGAAATGAGACGAAGAGAAAAGTTAAACGGGAGGGACAAGTTTTTTTTTTTGG
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GTGCGGGGGGCTAAGTTTTGATTTGATCAAAATTCATTGAATTTTTTTACTTCTCTCCCTTCTATGCC

TTCCGTCTATTTTCACTCAATTATTCTCTGTCATTCTCCTCTCTTCCGCTCTCTCCTCGATCAAGTTG

ACGGTATCACTAGCCTTGTTTATAAGCAGCATTGTGATGTTGTTGGATTGTGATAAAGGTCATAAAAA

CATCTGGATTGAATCCAAAATCAGTGAAATAAAGGGCTCACTTAGAAAGTAAACAAGTCCTTTGAGCA

GAAAAAAGAACTGGAAAAAGTGTTTCCAGATTAAAAGTGTTTCTTTCAAACGTCATCTGGACGAGTTG

ATTGTTGCAAGTTGTAACAGACATAGCACTCTTGAAAAGAAGTAAAAATCGCAATAGAGTTAGTTGCA

GAGCTACAGCTCAACTGTATCTTGCAAGTTGGCTTGAACGGGATTGTTATTTTCTTACACAGCTCAAC

TGGTTTCTTCCATTTCCACTCTCTACACTGGTTACGACAAGAACTTCAAAGAAAAAGATGAAAATGCA

GAATATATGAGCTTTATAAATTAGCCTTTCGTGATTAGAAACGACGTGAAGTAACATATGAAATCTCC

AGAAATTTGTTAAGTTCTGGAAACACAAATAAGACAGATCCGTGTTTCTATGCACTATTAGCTTTACA

TACAAGTATATTTCCTTTCTATACAGCTTCTATACGTATTTGTACATGGAAATTATATACAACTTCAA

AAAATTTAGATGAAGTATTTTGAAGACAACTTGCTTAAAATTCATTTCATTTTACTCTCTTTTCACAG

AAAAATGATCACAAGGCCTTTTGATCCATTCTTTCGTTCCAATTGAGGCAACGAATCAAGCTGTGGAA

CCAGTCCCCTGTTTGGTCAGCTTTATTTACAGTAGGAAGAGGGTGCTGACTCATCGATATTCGAACTG

AATCCCCTCTGGAGAGTTGTTGTCGCCTTTTACCATCGAATGACACCCATGCATTGCTTCTTGCATCT

GCTGGGATCTGTTGCAGATAAAGAGAAAAAATGAAATCAGATCAACAATTTCTACTAATCACCTAGGC

CCTCTTGAGCTTTCAAGGGTATAGTTAGCGAGTTCAAACTTAAAAATAAGGTGCTACTAAGCCGTAAA

ATATAATTGTCAATTGTCACCATCAATTGTCACCATAAATTGTCAATTGTCACCATAAATGATAGCAG

AGCATTACAAAAGATAATAAAACTCATTTGCTGAAAGTCTTAATACTTCACTTAAAATAGTTCTAAAT

GCTGTTTTAGTACTATATGAAATTGTCAATTGATATTTAGAACTATATGAAAGATAGAAGAAAAGGAT

GATAGCAGAGCATTACAAAAGATAATAAAACTCATTTGCTGAAAGTCTTACTACTTCACTTAAAATAG

TTCTAAATGCTGTTTTAGTAAGACTTTCAGCAAATGAGGATGATAAACAAATCTTCCAAGAAACAGAA

ACAAATAATATCTTGCATTTGATCTTTTTTATTATTATCAGCAGCATCCTCCTCCTCATTGTTACTAC

TATAATTCTTCTTAATATTATAATTAGTACATTATTATTACTTTGTAGGTGTACTATACTTTATTTTG

GTACTACATCTACTTTCTTATTTTTGGAAAGCTAATAAATCAAAATACTCATTTTGGAATCATTCCAG

GAAACCACTTCATAGAAGCTCTTTCGGGGTTCTTCAGAATTACAGGGTTATTTGAAAATCAACTTTGA

AAACCTAATTTTAAAGGGTGAGTTGGTGTACCTTTAATTCTAGACGTGCAGAATCAGGAAGTATAACA

GGCCTAAAGGAAAGAGAGTGCGGAGATATTGGTGTGAACAGCATGCATGGGACATTTGGATGTACCTG

TACATGTAACAAAACCCATGGCTATATTTATTAAGATTATATCCAATACCGGTGAAAGGCCAGAAACA

CCCACAAAAGGATGTGAAAAACAAGAAAGCAAATACAGTGAGTTTTCGCACTCAAAATGATATCGAGC

TCTTGTAAGGAATGCACCAAAATAAGAGCAATTTCTCAGTGTCGAACTCAGAAGCCGCACAATTCAAT

ATCACAAGCATAGACTAGCACTCCACAAAAGGGAAAGAAAAAGTTGAGCTTAAAGGCCAAAAAAAAAA

AAAAAACTGTATTTGAATCTTTTTTGTTTAAAGCTAGGAAGTAGGAATTCAGCTTTATTACCACTTCA

TCAAAGGATATACCGTCCTTTGCCAAAGAGACCTTCTATACTATGAAATTAATGCAGTCTACATGACT

TAAAACAGCCTCCAGGATAAGGCACTTACACTTTTTACCAAAAATACCCATTGGTGATAAGCACTTTT

TTTTACCAAACATACTCATTGCCAAAGCAAGAGAAGCAAGTTGTATTTACCACAGAGTAAAAAAACAA

TGTTTTCCTCTTTTTCTGGCAAGTAATAAAAATAATGTTTCTTAGCCTCTCCCAGAGTAAGAACAACT

TCCCCTATTTCTGGCATTTTCTGCATTTGCTCAAGAAATAACTTGAAAATTAGAAAACATCGCTACAC

ATCCTAGAAACAAAACTAAAAGTTTTACTAGGAATTCAGTTTAGAATTTGAAACCTAGAAAGAAGAGC

AAGTGAACATAGATTTGCTCAAGTAATAAGTAGAAACACAGAAAGCTTCAAACAGACAAAAAGGATGT

GAATCTAATAAGAAATGAAAGGACCTTACCATGGAACCGCCTGCGGCTGTAGAATAAGCTGTACTGCC

AGTTGGAGTGGCAACTATCACTCCATCTCCTTGCACCTATAATAAGTAATTATTTATAAAATATCAAA

AGAGTATGTGAATAATCACAGAACACAAGACGAGACAGAAAATCATTCAAGAATCAGCACAAAAATTT

TGTGATCTGGATTTAGTTTCTGTCAGCAGAACTGGCAGAAGAGCTAGTTCTGAGATTTTAAGGACATA

TAATTCAATACTAATGATTGAAATCTATAAATACTTACAAACAGTAGGAGGCAAGGAGTGAGGCCTTT

TAAGTTCAGGCGATTAATACCGATTTAAACAATTACATTGAAGTGTACCGCTGTACCCTAAAGAACTT

TGTGCTTCATATTTGGTTAGGCTACTTGTCTTACTATTAGGGTAGATGGGATAGATATACGAATGATT

TCTTTTCATTGATAAGATAACATACATGAAAGTTGGACGGCAACGTCAAAGACAAAAGGGAATACTTA

AATAGTTAGAATAAAATACGAAGCTAACATGAAACTATACATCAAAGGTGAAATAAAAACTGAAAAAT

TTGGAAACAGACGAAGTAACCCACATTACCTTGGTTATAAGCCGGTCATGTTCAAAACACTCGATTTT

TGAAAGATACGGATTGGACCCTCGATCAACCACCACTTCATTGAGCACATCAAATATTTTACCAGGCA

TCGCTTTTCCCTTTCGAAAAATCTCACACCGTAATCGCATTCGTAAAGTAATATATACGCCTTCCATT

GTATTATTTCCATGTATGACTTGTTTTAAGTCCTTTCTGTAATCTTCAAACTAAAATAAAAGAGAAAA
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CCAACTTAGTGGAAAGATCATTATACAGCTTGGGAGATAAAAAACAGTGAAACTGCAAATAACCCCCA

TCTCTCTTGGGTAGTTAGCAAATAGCCGCACATACTTCAGATAATTGTAACAAACCCTCATGTTATCT

GTAAGGTCTGCAATCAACCCCATACCCATTATAAAAAAATAGAATAGCTTTGAAATCACTGGTTCATG

ATGTAAGAAACCAAAAACAGATTCCGGCATCATTTTTTTTGTAAAAAATTAATTTCTGCTTCTGTAGA

CAATTTTGTTGGCTTGAAACTGCTGTGGAGAACTTTTTTCTTTAACTAGCTATTTTATAGGCATAGAT

ATTAACAAGAAACATGTAGGTCCATTACATACACAGGATTTAATTACAAATATCAAAAGTACGTGGAG

GTTATTTGCAAAACATGTACAGTAGATGGGGGATGTTTGCATTTCCAAAAACTCTGAGAAAACAACAT

ACACTATGAGAAGTAAGAAATCCAAGGGATCCAAGGTTGAAGGACACAACAGGAGGAACAGAACCCCT

AAATAAGTTTGATGCATGTAATATAACACCATCTCCTCCCAAACATGCCACAAAGTCCACCCTCTCAT

GAAGTTCGCTACAATAATCCCATCAATCAAAATCTAATCTATTAAAGGATGAATATAATTAAAGAAAA

ATAGTGATGCTTTTTATCTGTGTATTAAACCTGGTATCTTGACCATAAAAGGTTTGCACGAACCCAAA

CCCTGGGATTCTTGCAAATATATCATGAATATCAGGTTCAACAACAACGTTCATTTTCTCCTCATGAT

ACAAATAAGACGCAACCTGCGGTAAGATTCACTTTGGTCAATATGAGACATGATCATTTACAAAACAA

ACCGATTACTAATTGCTCTAGACAAACATAGAAAGTGTTCTTATTCAATAAAGACCTTCGTTAAGTTA

CGCTATTACATACTCTCAGTGTCGAATATTTTTCTCTCTGATTTTTTCCTCACTCAAAATTGCTTTCA

TTGAACTAGTGAATATGCATGGATAATCAAATAAGAGCGTGAAAGCTAGTCTATAAGATTTCAAAAGT

TCTTTATAATATTTACTAGGCAAGTTTAACACATTAATTTAGCTTCAATATAGCAGTTGTGAAAGTCT

TAAAGCTTTATTTCCCCCAGAATTAGGATCTTTTAGGACCCTAAATTCTCTTTTCCAGTTAATGTTAA

TGCAACTTCAGGTGAAGTACAACCCGTTTAGTTCTAAAAGGTAAAGCACTCTTTGACTTTCATTAAAA

ATAAAAACCTTTTCTGTTGTATCTGGAAAATATCAAAAGAGTGGCAGAATACCTGTTTAGCTTGTTCC

ATGAGTTCTTCGCCCAATTTCTTCAACAACAACACAGTCTTTGGTTTAGTTTTCCACATAAGCATTTG

TTGTTGCGTACTAGGATGAGTAAACGCCAGTGAAGATTCGGTCACCTTCTCTCTAGAACAAGAGAATC

CATCTGTCCGTACTAGAAACATTTCTGCTTTTTTTCTCGATTGTATTCTCACAACTCCAGTTGCAGAA

ACACACATATCTCCTTCAATAAGCTCCAGCTCATCATCACTTGAACGTTTTGAAACCTCTTTATTTGT

CTCCCATTTTTCTTGTATTTTTGAAACTTCTTTTTCCGAATCATAACTTGAATCAAGTACTATATCTG

TATGGCTAACTTGAGAGCTCGTAGGTTTAGGGGCAAGACTTTTATTGGTTGCTGCTCCATTAGTATGA

AAATTGATTTTTTCGTTATGTATCTTTTTCGGACGAATTCTTTTTGCGTAATTTCTCTGTCGATAATC

AAGGTAAACGGGAGGTGAGATCTTCCTATTTCTGAAAAACATGGACATCTCTTTTCTTGAAAAAATAT

CACAAGGAGGTAGTTGAGATTTAAGAGGATCGACATCGAGAAATTCAGTTAAATTTTCTACGATGTCA

CTGTTAAATGATTGATCTTTGGTGTAACTTTCGCTAGAAACCGCTTTAAGATAAGCGCCATTGTTATT

ACCATTCTTAATATCATTGTCCAAGGACATCTTATCTAAATTAATCGCTGTTGAATTAGAACTCTTAT

CAATAATTTCTGATGAAAAGCCAACTCCATTGACAACATTTGATCCATATCGAGCCATGTATTGCCTC

CACCGAGAAACCATAGCAGTAGTTCTCTTAACACCTTCTTTACTATGTAAATAAACCGACGTTTTACT

TGTATTGCATAAAATATTTGCAAACTTTTCGACTTGCTCCAGTGAAGGTACAGTGCCAACTGCAACAG

GAAGTTCAACCAGTTCAATTTTCCCAGATAAAATAGCATTATCTAACAACGATTTGTAAAAACTATCT

TCTATGGTCTCTTCTCTAAGATCTACGATCATTTGAAACCCCTTTTCTAATAGCCAATTTAGACCCTC

CTCAGTTACCTGGCTACCCATATAAAAAGCAACATCAGAATCTTCTCTCTCGATCTCTTCTTCTGAAG

TTGATACATATACAGCATTCCAATTCGCAAACAGTGTATGACAGGGATCGCCATCTGCTCGTGGAAAA

CCAGAATCATAACAAACGCTCTTTAATCTTTGCAATTTCCTCCATATATTCAAGCTTCGACCATCATC

AGGTGATAAATATTTTTCAAGAGCAACATGTAAACTCTCGCAATACCTTTTCATCTCACTCCTAAAAG

CAGCTAGAGGGGGAAGCATTTCGTGGCTTACATCCGGAGCTTCGAAATTGTTTAATAATGAAGATCGG

CCCGAAATAACGTCCTCTTTTCCTTTGTTTAAAAGACACACCATACAACCAAGAACAGATACTATTTT

ATCTTCCATGTCTTCCATTGGGAAAGTGTATGAAACAGTGCATTCACCAGTTAAAGGATTGCATAATG

TTTGCATTAATGCATTGTGTAATTGTTCGGCAGCTCTAAATATTCTACAGTAAGCTTCAATTTCTGCA

ATATCCCCAGGAACTGGACCAATCCAGGTTAACTTTGACAAGTCGTGGGACTGAAAATTCTTCAAAAA

TATAATATATTATCATCAGTTCATTGCATACACAAACTCTGGATTGTTATATTTTTCTCAATAGAATC

AAGATTGAAATAATAATTCTAGAACCACATAGTTTTCAAGCTATTCCTATTAAATAAACTATACTTAT

AGACAATTTGTCGTCTGTTTCTAAAATTAGTGTATCTTTTTGGAAAATTTATGAAGTACGGTATTCAG

ATTTGTGAAAACGTGTTTCCTCACCATTTCTATTTTGAAAACCAAAAAATCATGATTCAGACACCTTA

TAGTCACTGATTTTTACAATCTTCTGTATCTATTAACTGCAAGCAGCTATTTTCAAAGTAAACACTTA

TGGTAATGGTTTCAAACCTACAATATGATAAATCATTAATGAGAAAATTGTATACCAACGAATCAAAG

AGAGTCTAGAATAATTTGTTTTTTTCAACTAAAGTGCAAAACTGGATTAATCTCACTTCTACATGATA

GCCATGGAACAACCAAGTGTGTTTTTTACTCTCAAGACAAATAGACTTAATTCCATCAGATTACCAAA
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AAAATGCACATTTTTACGTACCTGTATAAGTTATTAAAAAGTCCATAATAGTGTAAATTAGGTGAAAT

TATATTCTTTCCAAAAATAAATATAAAAAACCAGCATTCGAAGTGCAGGGGTGACAAAGAAACATACT

TAAAATAAACAATAAATATTATATTTGGTAAACAAACAACAATAGGCCCGTTTGGCATCATATTGATA

AGTCGTCGGTCACCTATTTTAACTTATAAGTGAGTTGTAAATATACAAAAACACATTCTATAAGTTTT

TTTTTTTGGTTGAGAATTTAATATGAAAAAGTTAAGAAACTCCACAAATTCCAAGCTTCTCTGCTTCT

GAGATTTTTTGACCCAAAAGCTAGTTTTTAACTTTTAAAAGCTGAAAAACAAAACACCCATGGATTTT

TTGAATCAAAAAGCTAAAAAAGATAAGAAAAAAAGTTGTTACCAAACATGCACAATATAGAGTACAAC

TTAAATAATAAAAACAGTAATATTAAAAGTAATAATAATAACAGAATTGAATTACCTTAGAATAGACA

ATAAATATTATAACTGGCAAACAAACAACAATTTAGGTACTAACACGACAAATATTTCACGGAACACC

AAGAATACAACTTAAATAACAAAAATAGTAATATTAAAAGTAATACTACAATATACTACTATATTTGG

TAAACAAACAACAATAATATAAGTACTAACTCCACAGACATTTCATCGAACACCTAGAGTACAACTTA

AATAACAACAATAATAACATCAATAGTAATAATAATAATAACAGAAATTTAATTACCATAGAGTCCAA

CCCAATATTATCCGCAAAAGGGTTCACATTAACGACCAATCCAAAACGACGGCGTTCATTTCTATTTA

AAATAAACCCGAAATTGGACCTGAAATGGGTCGTCGGAGCTCCATCGGAGATTGATCGGGTCATACCG

GAGATGAACACGTGGCATGTACAAACGCATGCCATTCACTCAATATCTGTAAACTGGGTTTTCTCTAT

ACTTTATTCAACTGTATATCTCATTACTCTCAATTACAGTTAAAATTGTTAGCTGTGGAGAGTTATTT

TACAGGAATAGTCCTCAATTTTACAAGTATACTCCTCATAGTTTTGCTGGACAACAATCTTTGACAAA

ATTTGACTGCTCTTCACTAGACCCTACTCGAACCTTGATTTTTAGTACTATTCTATCCGTTTTTATTT

AATTGTTCATTACGAAATTACGTGCAATTTTGATCGTATAAGAACTTATATCAAAATTGTCGGAATGA

AATTTTTTAAATGTTGATTATATAGTTCAAATGTTAAACTTTATGATTAGATTTAAAAAAAAATCATT

TCGACAATTTTGATACAAGTTATAAGCGGGTCAAAATTGCTAGTAGTTTCGTAGTGGACAATTAAATA

GGAACGAAGAGAGTATATTTTTTCTATAAAAAAGTTGTGGGTATTATTTGATTTTCCGCATCAACTTG

ATAAATTGATTAGTTTATGCTAAATTATTTACCCGTCATGTTTTTCATTTGAAACGTTCCAAAATAAG

TGATATTTTGATTTTCTAGAAATTTTCTTTTTAAATTTTTTTTAAAATAACCATTTTTTGTAGTGAAA

TTAAATTTGCACATATAGCCTCATATTTTATTTTAAGGAAGAAATGATTGTCGCTTGAAACCTTTGAT

TTTTTTTTTCTTGAATTTGAAATGAAATCGTTTTGAATCCTTAACTAATACATGTTTCAAATCATCAT

GCGTACGTATGAATTTTCAACACCAGCTACTACCGCTATCTTCATATAGAAATTGATTGGATCCATTA

AAGTTAGAAGGAATCTTTTTGCGGCTTGTGAAGATGTGTTCAAATAAATCTGTTTGAAAAGTTTGTTT

AATTATAACATCTTGATCGTACTAGTATACTTTTTTTTTTTCCAATCAAAACAGAAACTTATATATAA

AAAGAGTCTCTATGGGAAAGACCCTCATAGCGGTCATTACATCATTACAAAATAAAGTAACTTGACTA

AGTAACAGCCATACAAAAGATGTACTTGCATTTAACGTATATCTTCTAGTTTTCATGTATGAAATTAA

AAAATACAAGAAAATAGTTCTAGAATAATACCAAGTTGCTCTTAAACAAATCGTAAGTAATCCAAATG

TTTTATTTTAATCGTTCCATTTTACTTCCATATTGACGCGTCACACGAATCCAATTTATTACACTCGA

GATATAGAGCGAGGCCAATACTGTTTCAATAAAAAGCATAGAGACCAAACAGAGCTGTTCTTTAAATT

ATCAGTAATGCTAATAAACCAGACAGACTCAGCCAGACTCTCAACACATCAGTCGTTAATATAAATTT

TAGTGAGGAAAGTGGATTATTCATTTATTATTTGTGTGTTGTACTTGTAACTTGTATGAGCACAAAGC

GTGTGACTAACTTAACAGTGTAATAAAGATAGATTGAAACTTGTGTGGATAATATAATTGGCGGATAC

TTTTGGTGGCGGGGGCTTGCTTTTATTTGTTTTTTTTTTATGCTAGTTTTTATTTCTTACTTCAATTT

AATTTGTTTCTTTTCTGATCTCCCATGTATGTCCTTATCTTTTATGTCTAAAAAACAAAATTTCTCCT

TCAAATATTCCGATGTGAAGTCTGTGGATATATATGTGTTTTCTTTATTGTCTCTTTATCTGTATTGT

GTGGTGGTGTTTTTATCATATGGAGAATCTATTTTCCTCAAATAATTTTGTGAGAGAAATATCTGCAT

GTACTCATTCATCCATGATATCTATTTTTACATATATACTGACTGATACGTTGCATTATTATTTTCTT

TTTACTAGAACTAATTGGATTTCATAATCTCATTTACATATATAAAAAGGAAAAGTTTACCTATCAAT

TTAGAACCTTGTTACCAAAAATCAATACTCCATAACTGATCTTTCCATGGATTTCATAATCTCATTTA

CATATATAAAAAGGAAAAGTTTACCTATCAATTTAGAACCTTGTTACCAAAAATCAATACTCCATAAC

TGATCTTTCCAAAAAACTACTATTTTAAAAAAAAATGATAGATTTGAGATATAGTACCACTCTCTTCT

TTTCACGATCAATTCTCACGATCTAACTCTCTGACCATCTACAATTTTTTATTTTTTTTATCTTTCTA

TATGAGGTTTATGGATGAACTACATCTCTTCAATTCGAAACGTCACTTTTTCTCTCTCTTTTACACGT

GGTGGGTTTTGGCTTTTTTATACTATTCACCCATTTTGTCAAATTATATACTAAAAATGAGTTTTGGG

GCTTTAGAGTTCATTTTTTGTTTATTGACCAAAATAAAGCTATATATAAATGTTCATTGTGATACACT

ACGTACGTACGTCGAGTTCTTTACCACCAAAAGAAAGGTTTTGAAACACATACACATATGACATATGT

ATGCACTTCTTTGAATATGTATTTTAATTAATTGTATAGACTTCAAAAGCATGTCAATTCGGATATAT

TTCATAAAAAAAAGTTGGGTTTTTGAAGTAAATATCGATTTTTAAAATGTACATTTTGAAATGCATAC
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GTACCACTTCCTGCGGTCCATACCTAACTGAAAATAATATATAACTTGTTCATGGATGAACCAAGACA

TCTTTCTTGATCATTTGGTTTATTACACCGCATGAGATGCACATTTTTACATGTGCGTATTAATTGGT

ATGCCCTTTTTGCATCGCATGCCTATGGGTATACAATCCGAAAGATAAAAATGCAGTTTTTGATTGAC

AATTTGGAAATCTGAACATATACCAATTGATATGAATATTTTTAAATGTGCATACCAACAGTTATGCA

AGTGAATACCAACATATATGCACTTTCTCATAAATATATCAATTGATATGCAATGGATACTAACATTT

ACCTTTTTGAAGTGCATATGTATGCAATTTAATTATGAAGTTAATAACAACTCATATGAGATTTAAAA

GTGCATACCTATATCTATATGTATGCACTTTTTGAAGGGCGTAAATATATATAGTTATACACTTTTTG

TGTATGTATATAAATTTGTATGCACCTATTGGAGAGCATAGAAAAATGTCATAACAACTTTTTTTTGA

TAAACAAATTGGGTTTGATAACGAGTTTAAAATTTCAGTTTGATTATTAAAAATTCAGGTCGACCTTA

CAAACTAACTTGAGTTTTTAATTGACAATTTGGGTTTTTTTAAAGCCTATATCAATCGTTATACACAT

TTCCAAGTGTACTTACAAATTTGTATATTCAGAGCCGGTGAGACGCCTCACACCTAAGTCGCATAATA

TGTTGGGCGCTTTTTCAAATTTATCGGATAAAAAATTCAAATCATGCACAACAAAGAATTTTCATAGA

AAAATTACAAAATGAGAGGAAAATTCCATAGAAAAATCCGATATATCAATCACCCTAAAACAAATTAT

CAACCCATAAAATAACTTGTAGTGTTTAAGTTTAACATTTCAATATTGAGAGTATAGAGAGGCTTAGC

AAAAATTCGAGACCAACTTTGTAACCTTTTAAAAGTTTGGGAAGCAAAAACATAAAAGTGGTAAGACA

AAATTACACCTACATCTTCCTCGTTAACCTGCAACCCTCTTTCCTCCTATCACAAAAATGGATTGGTA

ACATAAGAGTGGTGTATGTTGAGGTGAGTTGTTGTGTGATTCCCTGATTTGTATTAGATTTGTAGTTT

TTTAGGAAGTAATTTTTGAACATATTATTGATAATGCAGTTTGGTTACATACTCTTATGTCATTACCA

CCATATAAAATTAGTCGTTCTATCATTATACCTTGTGATGCAGGAGAACCATCAACTAAATCAAACCG

ATGTTAAACCAATAATCAAACCTGAAGTGTATAGATAACTAGCTAGATGAATACTTCTAGGTTCTAAT

TTAGCGGAGTTTGCTAATTACCAAAAGGCATAGTTTCTCCTGAAAGAATAACTATTTTTTCCAATAGA

AGGATATTAAGTTCACACTTGATAAATAAATAAAAAAGGGAGACGTGCAATTTAATTATAAAATAATA

TTGATTTAGTGAGGGTCAAAATCTGTCACAAATCTGTTTAAATTTTAAAAACCTGTCACAAAACTGCC

ACAAAACTATCACTATTTCAAAAAATCGTCACAAACTGTCACAAAAGCTGTAGCTAATAAGATAGTAA

CAAAAAATGTTTAAAAAAAAGTCGTCATAATTCTTGTCACTATTTTAACATTTTTTTTGTAGTATTTT

CTAAATTAGTAAAACCTAGAAAGTCTTGTAGACATTGAGACATGAATCAGAAGCACTTTGAATATCTA

CAAGATGTTTGAGATCAAGAGAATATGTACATATTTTATGGTCTTAGTAGAATTAAACTACATTCTCT

TTCTTTGAAAGTTTGCCCGAACTTCATTAATTACATGCTTGAAAGGACTACAAGAATTAAAAAAGTGT

TTAATTAGCCAACAAAATTCTTCTGTTGGACAGCAAACTGTATGTTGGCTTAATACTTGGACATTCGG

AGAAATCAACTTTATTGAAAACTTATACAATTTCAATCTGAATCAAATATTTGGAATTTTCCACCCTC

TTTCTGATTCAAGAATGAGAATTTGGACGTACATCTATTAAAAAGCCTTCAATTCTATTTTATTTCAA

AAGCCTTCAAATTACTATCATAACATATAGGAGTACAACATATTTTTTAAAAATATCTCACAAGTTTA

AGAATTCTTAATAAATGTGACTTTAATCACTACCACAACATCAAAAGGAGTACACTACTACTAAAGAA

TATAAGTGTTACCCCCTCGTGTTTAGACTTTAATAGTTCTGAGATAAGCATGTCACATGTGAGCTAGC

TACCAATAGGTCCACATAATTTCCCATTTTAGGTCACTACCATGTTTTTATTCTTTTATTCTTCAGCT

CTGTTTTCAGTAACTAATCATAGCTAACCCTCACTGCAATAGTGCCATCTTAGGGAAGAGAGGGAGAG

AGGCGGTTAGGTCATGGAAAGTGAGATATATGCTTGACCGACTTTAATTTCGTGAAAATGTTATTGGG

GTAAAATTTTATCAAATTATAAACTAACGATGTTGTTATATTAAGAAAATTGTTAAGAAATCGGAACG

GTCAGTCGGATATAGAAGTTATAATCATAATCTATAATCTATTTCATTTATTACTTATTATTTTTGTT

GGATGTGTGAGTAAAACAAACACTAAAATAATTTTAATAGAAAACCCTATTAAAATTTTAAATATATC

ATCATTTTTCTATATCATTTTTGTTAACTTTTTTCCATTTATTTTCAGTAATGTTATTCTTCAAGTTA

AGAGATTGTGGTACTTACTAGTCTGACATATTAATTTAGACAACCTCATGAATAAATATAACTCACTT

CTTCTCAATGTTGTTTTTCAATCGAAAATGACCATTTGAAAAATAAAAATTTATGTTGGGATAAACGC

ATCATGCATGTCCTTACGGGATACCAAAAATTGTGGCCCAAAACAATTGAGTCTCGACTTTTGTCGCA

TTGGGATCGAGATTTTTTTCAGTCAAAAAGAATCGGCTGATCCAAACACGTATTGAGTTTTACGGGTC

AAGTCCCGACGCTATTCCACCTGTAGTAACTGATACATTTGTAAAAATAATCATATCTCACTAACTAT

CACACCCAAGTGTGCAAACTGAAACTATTATTTAAACCAAAAGAACAATTTCCGTAAGACAACCATGG

ATCAAACACTAAACTTCTCATCTATAGCCTAACCTTAAATTTAACCACAAACGTTACTAATTACACCT

CACATATCACCAACGACTGCAAATTAAAATATATTAACAAGAAAAATTTAACGTGTGGTATTTCGATC

TTAAGCATCTTGAGCCTGAATGAGCTTATTTCTATGTAATGTATATCTTAATTAGTGGCTACATCTCG

ATCTCTATACCAATAGAATTACAATATTTTGTTTGCCGTGTTCTTTTGGAGCGAAAATGGCTTTGGCC

CTATCACTAAAATACTATACCATTTGAGGAAACCTTAAATATAAATTCCATAATTTAAAAATATACTG

AATTGGAATTTCAACATTGGTTGTTAAACGTCAACACCAACAACTGTATTCATGTTTTCGCAAGAAGC
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CAGTAGGGGACCAAGTTTTTTTTACATATAATGTTCAATATATATCCATGGATATATTAATTTATGAT

ATAAAACCTTATAGAACAATTTATAAGTTGAACAACCATCAAAACATTCCAATGGTTGTCATCTATAC

ATGGTTTATCATCAGTGCTTAATCTTACGCATGCAAATTATAGGACAAGTGGTACATTCATGAAAATA

AATTAAATAGATTACACGTGACTATTGTTCTGATCGTGTAACTAGAGTAAAGCTAATTTATACCTAAT

TCAGGAGTTGCTCAGAAGAAGGGATTTCAATCTTATCATACTGTGATTTTGACATAATCACTACAATA

CCAAAATGAGTAAAACATAAATTGCTAAGTAATTTAAATATTATTTACTCTAGTTTTGAATAACTGTC

ATGCATGGTAAATTGGTAATATGATCGTTTTCTGCGACAGATTCTTTGTTAATACCGGAGAAATTACC

ATTTTCAAGTGGTATATTAGTAGTCATCATAAACAAAGCTATAGCAGCTAGACTTGAATAAACATACT

TTTGTCGGATTTAAGTAAACTAGCTATTCCGGTCTGAGTTTCACCTTGTCGGAAAAAAAAAACTAATT

AGTACACTTTTTGTTAATTTTGTTTAATTTCTATAATATAATAGAGAACATTTATCATTGATGAGTAA

TTTCTCAATTGTAATTTGCAACACTCCGGTCTAAATTATGTGATCATAATCTGACATGGATCATTGTG

GGGCTCGTTTAGTATAAGAAATGTAACTACTGTAGTTATATATGTACAGAAGTTAAGATTAACATTTC

GAGAAGTAAGATTAATATTGGGTTCATAAAGTTTTGGAAAAGTAAATTAAATTTTGGCAAGTAAGAGA

AGTATATAAATTAGCACTACACGTTTTTACCATATATAACTCAAGTACTCAACTAGAAAAGCAAACTG

AGAATAGGTAATTGTGTAGCCTAAAGCTCACATATCTCTCTCTAAATTTATGATACTATTTCCTCTCT

TTACCCCGCTTCTTCTTTTTTAAGAATTGTTCATAATTTCCAGTTAGTGAATATTAGGGTTAGTATCC

TTTTGTTTTGGTTTATTTTTTATCACCTAATCCAAATTAGGGCAAACACATTTTTTAAAATTTTACCT

TAAAATATTAGGGCTTCATCAAGAATCGTTTTCTATATCTGGCTCCCCTCTCTTTTAATCACGTGACC

CAATAAAGAAAGTTTAATATTCATTAGTTTACTCCATAATATTAGTGTTTGTCATTTGTTCTTGCTTT

TTTTTTTTAAGGTTTTTGTACTTATAAGGTTCACTAGTTTACTCCATAATAAGATTTTAATTATAAAA

AAAAAGTTTCTTCTATTTCTTCATTGTAATATTTTATTTTTCTCTTACTGCTACTAGCTAACACAAAG

AGATCCACTTATTGGCAGATGAATTCGAAATAAAGAAGAAAGAGAGCAAGTTGTTGTTAAAATTTAAC

TCAAAGATTTGGTGTTTTAAAAAAAAAATGATAAATTATGTTGTTATGAATCTATATATATATTTTAT

GCTTTCTTGAAATTTCTTTATTTAGGCTATTGCTTTCTGTGTTAATAAAACTTGAATTGTTTTGTCCT

TTTACGGATTTCCCAAAGAGAGATAATTATGAGTAGAGGAAAGACTGTAATGAAGATAATTGAGAACA

ACACCTTTTTTGTCAAATCGATCTTACCTTTAATTAGTCTCACAATTTTCTGGGCAATTTCTATACTA

TATTGTGAAATGTAACTTTGTGTTAATTTCTCCATCATTTAAACTCTTTATTTGTGGCAGTTTTTCTC

ATTTTTTATTTACTTATTTAAAACTTGTTTCCTTTTTCACTACTGGGTAGATCAAAGAGATCAGCAAT

GGTTAGAGTGTAACAAAACTGAAGAGGGTTGAGGTTAAAACTTTTATTAATTAAGTTCTATCCAAAAC

TTAACTTTTCATCACAATATTTTCAAATAAAAGTTTGTTTGTTTTTGCCTTTGAGAGGGTAAATTACG

TTATCCTTTTTTTCCTTGTTTATATATGTTTTTCATCAGGTAAATCAAAGAGACAATCTTGACTAGAG

GAATAACTAGTAAATATGATTGAGAACATGATCATGAACACATGACTACTTATCAAATTAATTTAGCT

AAAAAAAAAATAATCGTTTTCTATAACAACAGTACTTTAAAATGCATTTGCTTATGAGTTTTGTAGGG

TTTTTGAATTTTTTTTTCCTAAGTATTTATTTCTTTCTAGAAAATTGTCTGTGGTCTTTTATTTTATT

TTTCTTTAGCTATTAAATTAAATGAGTTTTTTTCCTCTTTAGTCATGGGTAGAAGAAAGACAGAGTTG

AAGAGGATAGAGAACACCACAAGCAGGCAAGTGACTTTCTCAAAAAGAAGAAGTGGCCTAATGAAAAA

AACTCACGAGCTTTCAGTTCTTTGCGATGCTCAAATCGGCCTCATTGTTTTCTCCAACAAAGGGAAGC

TCTACGAGTATTCGAGTCATCCTATGAGGTCTTTTTTTATTTCCCTTTTGTTTTATATTTTTCTTTTC

TGGCATTCTTATAAGTTTCTTTTTTAATTCCCAAATTCACTGCTTTGTATTTTGTTACTAATCTTTTG

TTAGTTTTAGCCCCCCAAAAATATTGCTCTTTCTTATATTAGTACGTATCACGATTCTTAATTTTTCT

CCTTAAGTTCTACTTATAAGATTGTATAATCTTCTTTGAAGTTTGAAACTCAAGTCCTTTGCTTGCAC

TTTCTTTTGTGTAATTCACTATTAGACGTACTTTTGATACTTAATCATCAAAATGTCACACATCAATG

TTTAAACTTTCTTAATGTTACTCTTAATTTTTATCTTGATTCTTAATTTTTCTCCTTTAGTTCTACTT

ATAAGATTGTATAATCTTCTTTGAAGTTTGAAACTCAAGTTCTTTGCTTGCACTTTCTTCTATCATGC

GTGAAATGGATGTCAATGTCATTTAACCAAGTAATTAATAACGGCACTCATATATGAATTTTTTTTCC

ATCTCTTTGAGGTTTTGTTTTCCTAAATAATATTCATTTTCTTGGGCTCGTTTAATTTTTATATAGAA

TCAAAGTAAATATGGCTTTTACAATACAATACTTTTCTTTCGCAATGTACCATTTTCTGTTTATTTTG

GTAAATTTCACATTTAGATATTTTCCAATACGATCATGGGTGTCAAAATATATAAATTTATCAATTTT

AGTTATTTCCATCCGTCACTCTCTCACAAACTCAAACCATTAGATACTTATTTGACTAACTTGAGTGA

TTTGACAAATATCTGACTGATCACTCATCACATGCTTAGTAATTATTGACAGTAATTACTTGACCAAA

TTTTCTGTCAATTTGAAAATATTTTTTAAGAAAATTAACATGGTGCCTTTTCATGTTCTTCACTAGTA

AGTGTAATAATAAGAATTTCCAAATGATCCAGAATAAAGTAATTAATACTCTAAATATATGAAACCTT

CACGTGTCACACTGGTTTCTTAAAATAAGACCGTCACATATATGAAATTATGAACCAAAGTCTTGCAA
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ACGTCTTGAAATATTTGACATTTATGTAATTGAATTTATATATGTCTTTTGTATTCCTACAGCATGGG

GGAAATCATTGAGAAGTATCTGACTGCTACAGGAGATTGTATACCAGTAAATGACAATCGGGTAATTT

CTCTCAAGTTAAACTAATAATTGTGAACATAGTTGAGTAATTAACTTGAATAAGCAATATCTTTTTTG

GTTTAGGCTCTAGTTCCCAAACTAACCAAATAGATGCAGGAGCAGATGTGCAGTGAGTTGCTGAAATT

AAAGAAAGAAACTGATAGTCTTCAACTAAGCCTGCAATGCTACAAAGGCCAAGATTTGGCGTATGTCC

AATATGACGATCTCGCTCAGCTCGAACATCAACTAGAGTGCTCGCTTAACAAGGTCCGTGCAAGAAAG

GTACGTATTCCATACTATTGGTTAGATTTTTCAGTTTATAACCATTTTCGATAACGATTTTATGTCTT

TCAACGTGTGTTTTTCCTATAATTGACAAGGCACCTCCAAACTTGATCTTAAAAAAAAGGCACCTCCA

AACTTTTAAAAGGTTTAGTTACATCTGTAAGATACTTAAACTTTGTTTTCTTAAATTGATAATTTTGA

AAAATCAAAACCTTTAAATTTCACATTATGTATATGACTTGGCTAGCTAGGTTTTGTAAAATAATTCT

AGGTCCCATTTCTCACAAAAAGGTGAAAATGGAAAGTGTCGTGTTGTACATTATATTTAGGGCTAGAC

CTAGTGACAACTAAACGAGCTGTCAGTTAAGTCGTCGATCCCCGAATATAAAGAAAAGAAAATAATGC

AAAACAACGTATTTTTCCCCCTGAAGCAATGTATGGAATTAGAAACAATTTTTTCTGATGGTTTATTT

TGTATTGTGTGAAAGTATTTTGTGACCTTGTGAGAGACTTTATAATTTTTCTATGAAATTTATATTTT

GGTATAGTATGAATTTTTCAGACAAAGTTCTAAAAAGTCCAAAATATTGTGCAGAGTCGACCCTAGGT

CACCATATACATTAAGTATCGAAGTACCTGAGGTTTAACATTTTGTCGATTTAGTCTCAATTGTTTCA

TTTTTTAATCAATTGCACCCATTTCATTTAGTCATCAGTTAGGTCGTTTTATTATTTTTGGACCATTT

CGCCTTTCAAAGGTTTTGTTAAACTATGCTAACAATTGAAATAATTGAATTATCCTATGCTACATGTG

AAATATTTAGAAAAAATCTTTTCATCACCAAATTTTCAAACCCAAAAACCTAACACGTAATCTTTGTT

GTAATTTTGAAAACTAATTTTCATTTAATATATAATTGTTCCACGTAAACTGTCACATCAGCATGTAA

GAGTTTGGGGTAGCTATAGCAATACTAAAATATTTAATTTTACATCAATTGTTATCCAATATTTCATT

TATACGAATAATATCATTTATAATCTAGTTATTCACCTACCAATAAAGATTCAGAATCATAAATTTAT

TTATATTATGTACTATATGCATAGGACAGATGCATACATATTCAACACTGTTTCACTAAACATTTACG

TGAATATGAAAGGAGACTTTTAAATTGATGTCTTGATAGAAGAAAAAATAGAAGATCATGGAAAGAAG

ACTTTAATTAATGAGTAATAATTTATCGACAAAAAATAATAATTATTATTTTTGTAATCTCGACAAAA

AATAACTATATGGGACTACTTAAGTTGATAAAAGGGTAAACCACGGGCTCGGGTTGTTTTTTTTATAG

TTGCCCTTGTATTATTAACATAACCCCTAGACATTGTAAACAAACTTTATATGAAGGGGTTCTTCTTC

GATATATTTATGCCCTTTTTCTAATAGTTTTTGTTTGTCTGGAATTCTGCAGAATCAGCTCTTGCAGC

AACAGTTGGACAATCTACAAAAAAAGGTAATTTAACAATAAAACTTTCATTCAGCAAGTTTGTAACTA

CAGTTTCAGCCTGAAAACAACTTCGCCGTCCTTTGACAACTCGACCATCGAGTGTTGCTCGTTGATAA

CTTGTCACGACAAATTAGCCATATATCTAACCATGTCCACACAGAGCAATAGTTTTAACACGATATAC

ATGTCGCAAAAAGTAAGTCTTTTGTTGGAATTCACCTCAGTAAATGATACTTATGTGTATACTCTTGA

ACTTTTTCATGGTAAACGTAGCATATACACACTCCATCTGTACAACTTAAAGATAAACACATCTTAGT

TTAAACATTTCACATAAATTTGTAAATGTACCTAGCTTGATTTTAATTGTAAATGTTCTTCTTTTTCT

TGTACCAGGACAAAATGTTGGAAAAGGAAAATCTGGAGATGTTTCACTGGGTAAGTGAAGTTTTATTT

AATTATTTTCCAAATTCCTGCATAAATGTGATACTGTTGACGCGCTAAGTACCATGTTATATGATAAA

ACTGACAAACTAAATGGTTTACATAATATCTTGATTATTAAAAGGTGAATTTGATTTTGTGCTTATAA

AGTAATCACTTGAGGAAACTAACTAGAGGTTTGAGCAACATGGAAAAAAAAACACGTTATCAATTTTT

TTTGCCTAAAAAAGCTGTACAATTATGTTGGGATTATATACACTTAAAGAATATATAGTACGCAATGT

CGCATACAGTTTTGCTGCCAAAACAATTTAAATATTTGTAAATCAAATGTGATAGACTTGTTTATGAT

CAACATTTTGGTTGTTGCTACCCGAGAACTCAGCGAGATATATCTGTCACTGAAAGGTCAACTAGATC

AATCCGAGTATGTAAGGAATAATGTTGGATATCAATCGATCATTACTCCATGCTTATCTTAGGATGGG

TAAGAAAATACGGAGTACGATTCCATTGCTTTAGAAGATAGGCACTCTGATTATCTTGTAAGAAACTT

ACTTTTAGTATGACATAATTGGCATGAATTGAATGTAAGAACTAATTTGGAACATTTTATTCTTTTTC

AATACAAGCCAAGTTTTATGTTCAAACAATGATTTTATTAGCAGGGTTGGTTTATAAGTCAAAGTCAT

GTATGCAGCATCTATGTTCTACATTTTTCAGGTCATAATAAACAAAATCAAAACATAGTTTTAATCTG

GTTAACCAATTGCATCGCAGCTCACAAGTAAACTGAACACTTAAACATGACAGCCGCTGTTACAAAAC

ATCCCCAAATCTTGGGATACCTAAATATTCCTTTTTTTAAATATCTTTCTTCTTGCGTTTGTAGCTAA

TTGTATATATACATTATTTCGGTATAGTTGGCAGGTAACCAAGTTGAGAACCAGCACCAGCAGGTTAT

GACTGAGTTGAAGCTAGTTGGAGATCAGCAACAACAAATGTTTATGGACCATTTCAGGTTCTTCGGCG

AACAACAACAACTAGTGCAGCCCAATGCTAATACTCACACTGGGTTACTATATCAGTCTCTCCAGCTC

AACAACAGTTTCCGCCTTCAGCCCGCTCAGCCTAACCTCCAAGACCCCAGTTCCTCCACCCTTGCCCT

CCTCCAATCGTATGGTATATATGATACATACGTATACGATGCATTTCAAGGGATTGTTTGGTTGCATC
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TTTCCCACTTAGCATTTTAAAGTATAAATGCATACCTACGAATACGAAGCATTACGGTATAAATACTC

ACATCCGAATACGAATACGATTTGGTACATTTTTTAGTTGAAAAGGTCGCGACTTTTAAGACGGATTA

ACCTTTTTTGCAGACAAGGCCATCTATAAAAAAGTTACAGAGGGTCGAGATTATATGCCCCAATGATA

TTAGATTGGTTATGATAAGCTATTCTTAATATTGTTTGGATATTCCCTTCACTAATTAGTTGATGATT

TGCAGATCAGTGATTATTCGCAAGGAACATAGCGATGAAGCTTGCTGGACATTGTTAAATACTGGTGA

TACTGGAGAGAAATTACTAGTTTTTTAGGTTTAAAAGTTCTAAAAAGAAAAAGCATATCATATGCAAT

ACTTTCTTTATATCCATGCTTGGTTTGCCTAGAGATTTGATGGTATAACTTTTATTTGGTGAAGTGTT

GCCTAACTGCTTACTACTGCCTGAAATATTGATGTTGCTTGATTCAACACTTACGAATTAATAGTGAA

CTGATGATTTCGTTTCTAGATCTACAGAAACTTGCTTGCCATGTGTTTCTCACGAGATCTTTTGATAA

AATGTGACATGTTTTGCTGTCTTCTATTCCTCTTAAAAACACTAAATTTTACAATTTTGCAAAAACCA

ACACAAAACTCGTTTTAATGTTGTGCATTAAAGAGCACATACAAAAATAGAATAAAAAATCGATGCAT

TTTACAGTTTTAAGTTCCAAACAAACAAGCCCCGGTTACAGGGGTGTTGCAAATTAACTTGTTCGGCA

TTAAACATATGCTGCTGCGAATATCACTCCCCGCAGAACTAGCCTAGCAACTATACTAAACAGAAACT

GTCCAACCCTTGTATCGTATACTACAAAAGTACTAAAAGCTTAGACAGTGTCACAGTATGGACTCTCA

GATTGTGTTCATTCTATTCGCCATTGGCCTTTTGCAGTCTGCCTTTGCCAATAAATAAACTTATACTC

GGAGAAAATTGCAGGCAGGATTTGACCTATCTTATACTTCCACTCTTCGGTTTGTGTAGCTTCATGAA

ATAGCAAGCACGCAATTTTGAACCTGGAATTGTAAAAAAAATGTAGCCAAGCTATTGAAGTTTTAAGA

ACTGATAAAGGAACCTCATAATCGATTAATTAATAACCTCTTTAAAATGATAATTTGATTGGGTCTCA

ACTTGGGCTAATGAGCTAAATTTCTATAGTAGATCATTTTAAAACTTTCTAAATTAATAAATTTCTCT

GTCTCAATGCTTTTAATTTACAGAGGCTTTACCATAGTTTCCAATTTGTTTTTTAAGAAGCGTAGGCT

TTTTGAGTATTTCAGCAAATTATTCTTTTTCTGCCTAAACGAGTAAAAAAGGGTTGTTTTAGCTTTGA

AGTGAGCTTTTCAAAACAGAAGTCAAATTTATATCATGTCGTTTTCCATTTTCGGTTCAGGAACCAAT

TATTGAAGCCCATCAAAAGAACCTCGTAAGGGAAATAGAAATATAATACAAACCAAAGACTATGTTAT

GTCAATACACACTGAATGTTGGATAAATAGAATACAAACCAAAGGCTATGTCGATCAATACACACTCG

ATGTTGGATACTTAACAAACTTTAATACTCCCCCTCACTTGTAACCCAACTAAACACCCACTAAGTGG

ATAAAAACAAGTGATGGAATAAAACATATACAAATAAGAAAGCAACAATAACATGCTTTTCATACCAT

ATTATGGCCCATCTAATTCCCTTTAAATTGGCGTTATAAACCACAGTTAGATCAATTCACAAGCAATA

TAGAGATCCATCAACAAACTCTAGGTGCCAACAATAATATATTGAACCTTAACTCTTTTCTGCCTAGA

AAAATAAATATGAAACTAAATTGCAAAGTCATTCAAAAGTGGAAGTATAGAAAGAAAAAGATGAAGGG

GCACCTTAGTCGGCATCACCAAGTCCATCACTTCCATCGCCTCTCTTGGATATAGGTGTGAAATTGGA

CTTTGGTTTCTTTTTTGACGAAGCCATTTCAGCGTTTTTCCGTAAGACAGCTCCAGGGGATGGGTAAG

GCCGCTGCTGAAATAGAGGACCCTGAATTTCATAGATAATATGAAATTAGATTCACACATACGGCGAT

TTCAACAAAACCCAGACACAAATAAGTAAATTAATATTTCTTTAAGCATAAACATAAATTTACAGTAC

ATTGTGAAGGCCCGGCAGTGACTTAAACAGTGAAATAGTGTACTAAATTCATTTAATAGTGTACTAAA

TTAGAAGTACTGAAATTACAACGCCAATGTCTGTATTGATTAATGTTAATTGAACTGTTTAAGAAAAA

TCCCAAAGAGGAAAATGTCGCCTTTAACCCGGCTAATTTACACCCAAAACAATCTAGTGAATGACTGA

ATGGAATGAAAGAGGAGACAAGAATAGTAGTTTCATGAAAGAAAGAATGTACTCCGTAGAACGATGTT

CAATGCGTAACAAACTCTTTATTTTAAGTTCCTATAATGTTCAATGCATATAGAACATGAGTGCTACA

AGTCAATTAGACACTGGTGATCTCATTTATACACCATATGGGTAAACAAAGATTCCCACCTGTTTCTT

TTTTCAAAATGCATACCATGGACAAAAGGGGGCAGGCAAAAGCACATGTCAAAAATATCAACTCTTTG

CTTTTAATAAGCAATCACAGTATCGTGAATATAAATAGGACAACTGTCAGACGGCTATGGGTACAAAA

CAGTTAAATACATTTACAAAATCTTGTAAATCTAGGTGAGGATGCAGCAGCTGTATACAGGTTCACCA

GGACTCTGGAATTCATATATATATATATAAGGTCTGGTGAATAAGTGTAGAAACATTTACAGCATTTT

AGTCCAGCCCAAACTTCTATGCAGTTATTAAAACCTCACCACACCTATACTTCAAGCAACATTAATAT

ATGTTTTGAATTATACTATCATGCGTAGAAGGGCAAGTAGGTCTAACTCATGAAGCTTAACAGGTATC

TCTCTTTTTCTGAAGAAAATATAATTAAAGTATTACCGTAGCAGTGGTATCAGCTGCTCGTGGCTGTA

CTCCTTTCAAGCCTACAACCCTGTAAAATTACAAAATGTACAAAATCACTAGGCAACCAACTTGAATA

CTTGACCAGGAATAGGACCATAATTTCTTAAATCATGAAAGAGAGAGAAAGATGCAGGGAGAGAGTTT

CTACTTCTACTAAGTAAAAAAAAGAAATGAAAATGTTGCATACCAGCCACCACGAGGGGCATCAGAAT

AAGCACTTGGATCCATCGGGTCTAATTCATCCTCATCAGCATTGGAACGTTTTCTGCTGTCTTTTTTA

ATGCCTTTCCCAATAGGAGGTTTTGTGTTGGACCTGGATAACCAAATAACAGTAAGTAACATGCAGTG

TTAGCAAAAATAATTCGTTTATTTTCCTCCACCAACTTCTTCTAACATCAAGGCTCTTAACCCGGATA

TACCAAAGAAATACAAAGAAAACTGGCTTAAGTCGGGTTCTCTTTTGTTTCCTTTTAAGTCTACACCA
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TTTCTTGGGGGGGGGGCAGAAAAAAATTGCTACAAGAAAAATACACTGGGGGACATAAATGCTGTAGC

TACTTTTCTTGGTTAGTACTGTATATGTCAAAGGCTCTTTTGGGTAAGTATATTTTGTAGCAGCTTTT

TTGCATATTCGGATTTACAAAAGATATTACTTTAAAAGTTGTTGTATCCCCGAATTGTGTCCTAAATT

TTTAAATTATTCTGTATTGCCATATTCGCATCATATTGGATGCAATACCCATGTGTACTCATGTTCCA

TAGCTCATAAACTAAACAAACCCCTTATATACCAAAAAGATTCGGCCTTATTAAAGGAATTTGACAAG

ATTTTAATTTTAGGAAAGGTGAATACCTCGGTTTTGCAAACATATTCTCCGAATTTCCGCCAGAATTT

ATAGAATTGATAGTCTGCAGATGGTTCCTCATGGTGGCTGGTAAAAACTGGATTTCCGGTAGATTCAG

AACACTACAATGGAATAACGTCTGTTAACATTAAAAATTCAAATATGTTCCATCAAATGACAACTACA

ATTGTTGTCTCAAAGTCGTAATGGGGGTTAATCAGTTTTTAACCCTACATTATGACATTTTTGCCAGT

TTTGTGACCTTAATTCTAATCATTAACTATAGAGCTTGGTGTACTAATCATTAAAAGCGTATATATAT

ATATATATATAATATGTATTCCTCCGAACTTAAGAAAGATTGACAAACCGTGTACAATGAATACAGTA

GCTCCAAGACTGTACAAGGCCTACTCCCCAACCACCACAGCCTAAGCATTTATTTAGCATGAGAGATT

GCATATCTATACTATCATTCGCTGCGGGTTCAACGCGTTGTGTGTTAGTTGACTGTGATTTACTAGGA

TGTTCCCATGTTGATAACTGAGTCTTTGTGTTGTAGTAATACTTTTGACCTGAAAACCGACAAATATA

GTAAATTAAGATGATTAGAGGATAACATAAAGGAAAGAAAATAAATGCAACTAAATCAACACACGTCC

TTCACATACTATAAAAAGTTGAAAAATAGATGCATTCCTTTCCCGCTGCTCAAAGTTATGGTTATGTA

CACTAACGTATCACCGGTTTTGTAGACCAACCAAGAAACCTACAAAAACTAGCAACTATTACACTAAT

GTTACATTCTCTGCAATTTACTAGACTTAGTGTACCAAATAGAAAAAAACAACCGTAGGATGGGATTC

TAGTTAATTAAGACAAAGAATTACACTTTAATCATGTTTTTCGCTTTCGTACACTATTCTTTCGTATA

CTTGTTAATTAAGAGTCCGAGGATACCTTAGTGTAAACTATTATAATTATANNNNNNNNNNNNNNNNN

NNNCACACACAAAAAAGATAAACATATGTTTAGTTATTTGGGTATTCAAACTGCAAGGTTTGCAAGTG

CAGTCTCCATGAGGGAGGTGACAGAGATACGCTGATAGGTAATATCGATCGGACAAGAGTTAGAAAGC

TTTACTAAGCATGCATACTTCTCACCATTTTCTATTATGTAATAAAAAACTAGAAAACACACTATACA

TAAAGCAAACCTGATGTTTCATCCAATACCTCCACCCAATCCTCTGGGAGTTGCAAACCAGATGAAGC

CTTTGGAGAAGAGGAAATCTCAACCGGGCGTTCCCATTGACTTTTTCCAGAGCTTTGGTGATAATAAT

ATGTCACACCACTTGCAGGATCATTTGCCTCCACCTATGAAGGAATACAAAGAAATTGAAGATAACAA

AACGAAAAGAGAAGAGCGAAAAACTACAAGACATGGTAAAGGACCGATGTAGAAATAAATTAATTCAA

CTTATTGGGAAAAAAGACAGAAAACAAACTAGTCACATGTCTACTGTTCTCAATCTTTTCCATTGACA

AGGAACAGTAAGTTGAGCTACAAAACCAAACTCGAGAAGCAAAGTTCTAGTCAGACTATTCAGGAAAC

TTTTTCAGACCATTGTGATAAATACACAAAGCAGCAATACCTTGTAACAATCCAACTGGATTACAATA

CAAAAAGCTGTTTCAAATACTATCGATCACAGTAACCAAATTTGCTCCTAATCTATTTTCGTAAATGT

AACCATCAAGATTCACCTAAGGTGGAAAATATAAAATAAGCTGACACAAATCATATAACATCTTGTAT

TTGAGCTTCCGCCTCCCAAAGATGACTTGGTAGTTAAGCATTTAAAGATGTAAAATTGAAGTTCTTAT

ATTGGAGGGAGCTCATGCAAAAAGCAAATTTGATTGTAAAACCATTGCAATTTAGTTACTGCTAGAAA

ACCAGTCAGAGAAGTAATTTTTTTATATATGTAAATGACATTAAATGGATCAGACAACGAGTTGAATA

CAAGATAAATCCATTTGTCAAGATACACTCCACTACTCTAGTATAAATATTACATCATTCAAATTCAA

AGTCCAAAACTTTCCATTTACTTCCAAATGATACAAAGCTTTACAATCCTTCCAGGTAATGCTAGACG

GAACAGCTCTCTAATCAGCCCCAGGTTCTAATGAATTTCATGATCCTAAAAACCATTTACAGTAACCA

GTAACTGTGCTCCAAAAGATATTGATTATCTCTCGAAATCTAGCAAAAGTAAGAATGAACAGGGAATG

ATATCTTTAACCCAACAAAAGTTATCGCACATAAAATAACCTTTTCAACTAGTTTCAAATCCTCTCCT

TAAAATAACAAAAGCATGACATGGTAAATAGTGCACATGAAAGGTAGGAGATTTTTAAGTCCGCCAAA

CAGACAGAAGGTAATAGCCTTTTAAGGGAGTGTGTGGATGCACTGTCAAAAGTGACATTTGAGGCCAA

AAGTGCTTTTCTAAAAGTTTTTTTTACCTTTGGTGAGCTTTTATCTTCACATATTTTTGAAAAGTTTG

GACCTCTAAAGTCCATTTTGAAAAATCAGGGTTAAGGTGGTTTTACAAAAGTTCTTTCGTAACGTACG

AACTGCCATTTACTTTTCTTTTTCAGTTATCTCCGTTTTCAATACAAGTGAATTATTTTCGATAAAAA

GCAACTCGTTTCAATAAAAGCCACTTATTCTCAAGAAAGTTGACATTTTCTGGAAAGACTTTCCATTA

TGTTGGATCATACTAAAAAGATGTTTTATTTGTAATTGAAAGTTTTAACTTTTTTAGTATACTAACTA

TAAGTCAAATCTCACTTGCTCACCAAATACTCCGCAAAACCGATGGACAGCAAAAGCACTTATACACC

TCACATTACTTTCATTTGGTAAAGTGTTTTTCTAAAAGTTACTTTCGTAACGTACAAACTGCCCATTT

TCAGAAGCAATTTGTCCCCAAACACCCCCTGAATCAAGAGGCAGGGTGTTCTACATTCACAATGTTCC

TGTTAGTCCAAAGCTTAAAACAGTCTTTTACAAAGAAGACAAAACATAAATGTAAGTCAACTTACCCA

TCCTGGAGGCAACTTCCCAGGTGCTACAGTTTCTCTGGATGAGATCTCCGATTTCTGAAACATATTTA

TTCCAAAGAACGTTATCCGCAAGAAACTAGAAGGTTTGATCAGTACGTCAACTTACTGCCTAATCAGT
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AAGAAGAATACTCATAGAAAAATTACGGCACCAGAAGAAATTGAGAGTTGACGGTTCGGAATGTAAAT

TTTTAAAGTGTGAAAACTTTGAACTATAATACATAACTATAAAAGAAATAGATAGTTATATAAAACGT

GGGAAAACCACCTTTCAATTTAGAAAATAGCATGTAAGGATATGGAAAGAAACAATTGTAAAAAGAAA

AGATACGTGCTTTATCAATAATCGCAGAGCTATGTTGGACTTGACTAGCTTTGAGAACACCCCGTGCT

CTCAACTTTTGTTTCAGATACTCGGGTAAATCTTTGGTCGAATTATTCCCTGACTCTGATTCTTGATT

ATCGGTTGGTACTTCCTGGTTTCCTTTATCCTCAACACCTCCAGATTTATCTGAAAATCACATTAAAT

GAGATGTCCACAATGTAAATTACTGTGAGAAACTGCTTATATCATTTTCATAGACTCACTTGGCATAA

GAGGGTATGGTCTTGCACCATTATAAGCACCTCCACCCGGTACACCATACCCATTGCCAATCTCAACA

TTTTCTGCAATGGTTTAAGACATGGCCAAATATTTATATCAATATCAGTAACTCAAGGATTTTCCTTT

TCATTTAAGGTTCAAAGGTTAAAAATTAAAAAAAAAAATGAAGACCAAACTGCAGGAAAACCTTAATC

AGTGTCATCAGATGATGCTTATGTTTTCTACTTCAATGAAATAAGACATCTAATCAACTCATGTCTTC

TTACTTCTCAGTACTAATCATCTATTCATCCCCAGCCTACCGCAAAAGGAGAAGTCATTAAGAAAAAA

TATACCATGTTTCTTGACATACCAGCAGATTGTATGGTCATACTCGTAACATGTAAGGGTTCAATTGA

ACAAGCTCTCCTTTTCCAATCTACCTAAATTCTCTTTCTTCTTCTCTTTTCATAAAAAAAATGGATTG

TGATGAAGCTCCATATCAAAATGCCTCTTTTATTACATTATCTTGGTGCAGAAAGCAACATTTGCAAC

CAATAAATTCTTTAAGTTGTGAAAGGTCAGTAAAGGACACTCTTATGAGTTGTTCAAAGAATAACTAA

TGAGTTCTTTTAAATTGTCAATAGTACATTGTAACACTCTGAACCTCCATTTTTTAGTGCCTTTAGCA

GAACTTACATAAAGCTATTAAAAGGAAGGGGAATTTTGATTGCTAAGTGCTAACCATACCGAGTGAAA

TACGAAATAGAAGACATACTAGATTAAAGGACTCGTGAAATCAAAGCAAAAGAAAGAAACTGAAAACT

AACCTTCCACAGCCACAACAGACTTTCCACGCTTATGGGCCATCTCAGCACGGTGGTTCATGGTCATT

TTCAATAGATGCTCCTAAATAAGATTACAGAAAATCAAACAAACTTTACAGAACAAAATCTATGTAAT

CATAACTATTGGCTGCTCAACAAAGACGTAGACATTAATACCTTTATAGCATTAGGATCATGGTGTTC

TGCAAAAACATCTCCACCATCAGCAGATGGACCATTTCCACCTGTTACATACCTGGTTATTTAGAAAT

ATACACAAATTAACCACTCAGCTCTTGGATTATTTTATTCCGAAAATCAAGCAGATATCAGTACTACA

AGAAATTGTACAAATGAACCTTTGACTTTCTATTATTTTCTGGGTGGCAACTTCCTGACAATTAGATA

AAAAAGTCAAATTAAATAAAATAATACAAAAGCATATGAAGAAACTCAGTAACAAACGGAACGTATGG

ACAAATCGCTTTAATATACATACTTGTTCATGAAAAACGGCACCTTGTACTGCAAATTCAATTTCTGC

ATCAGTTCTCAAATGCACTGTACTAGAACCCCCTGAGGAGATATTATACTTGTATTTGGTTAAAATAA

GCCAAAATTTGAAAAGTCAATGACGTTAATAAATTTAATACCACATACTTGGAAACTGGTTGTTTAGT

AAACAATAAATTAATTAGGATAACGAACCTTGATGTGTATTTGGTTGATCATTCTCTTGTCTGAAAGG

TTGAGATTTAGGAATAGCATCTTGTACGGAATCATTATTGGAAAAGTTATTCGGGATTGGGTATGACA

TTTGAGGATTATGTGGCATATTATTGTATTGAAAGGGTGGCCTGAAATGGGGGTAGAAATTACCTTGG

AAAGGTGAAGCAGGGAACGGTTGGTTTTGGGAAACGTTAGGGTTATAAAAAACTTGAGAGTTTTGAAA

TGGATGTTGAGGATTTTGAGAATTATAGGGCACTGATGAACTTGGAAGGGACTGGACTCCTGGAGGGG

CTGGCTGACCGTAATTGTGATCCATGAGCTGTTAATTATATAATTATTGTTAAACCACAACAGGTCAA

AAGAAAATGACTGGCAACACGAGAATATAAAAGATAATCAACTTTTTTCTAAGGGAAAACACTCAGTA

TTGCATATCACATTTTAACTGACATAACAACCTACTAAAGATACACAACTTGGATCGTCTAACCCTTT

AATATGTCCCCTTTAAGGTACCATTATTTACATTGGCTTACATTACAAATTGTTATGACGTTGAAAAA

TGCTTATAACTTTTGGAGTCAATTACAAAAATTATGATTATCGACATACTACAATCGTAATGACAATT

ATTAATTTAATATATAGTAGAAGACTAAACGTTTGTTCTCTATTTTTGTTTAAAATCTAACTATTATG

AGACCCTCTTTAAGAGTAATTGTTCATGAATCTTTAAAAAAAATGTTAAGCACTGCAAAAAAGTATAA

CCATAATCTTGAATGTAAACTTGTTTCAACTTTTTTTTGGAATAAAATGTATGGACTAGTCATGGGGT

AAGGGGTATGAAGATTCGAATTCAGATAATATTTATGAAAAAGAGAGAAACTGAAACTTGAAAATAAG

AACAAGTGAAGAATGGCTATTATAAGGAAATATTTTCCTTTCGTACAAGTGATGTCTATTACAAAATT

AGACAAAAAGTACACACTACATAATTTCCTAGTACGCTGATTAAACAATCTCAAAACATAATAAATAA

ATTAAAAATTGCCATATAACCACTTTTTGCTAATACATAACCTAGACGAATACATATGCTTGTATACC

AACCTAACAAATACATACCCGCATTAAATAATGGAATAATCTGTATAATGTAAAACTACTTGGTAAAC

TAGAACTGATTTGAAATAGAGTACGACTACTATGGCTTTTTGGAAAATAAGTCTGCAAACCTGTACCT

ACGGTAATTATCCCATGTTCTAAACAATGTACTTGGGCACCTGAAAACTAGTACTGACATTTTATTCC

AACTACTTGTATCATCTATCTTAGTACAAAGCCAGGATTGAATATCAAAGGTGTAGTCTCTTCAATGG

ATATTTCATTACAGTTGACACTGTATGCTTCCTGAGAAGTTAGACATATATTTCGGGTTTCTAGGATT

TTTCATATACTACATCTTCAAGGTCTTCATAGGGACGTCCGTTTATATTCCTTACATAATCCAAGGTT

GCAAAATATATCACTAATCATACTGGAAAAGGTGGAAACTCAATTATCATAATCTCACAAACAACTGC
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TCCATAAGAACGCTTCTTATACAGAGTCTCTTCTAAAAGAATCTTGTAGGAACTACTTTTTAAAAAAA

CTGTGTGTTTTGAATGAAAACCTTTTAACTTTTACTCATAACTAACCTTCTTCATAGGTATGCATATT

TAAAGCCATAAGTTACAAACCTCTCTCGTTTCATAGAGAACGCTTTTTGTTTGTTGTACATTTAACCT

CAGCTAATATTCTCTCTTTCTTCCAAATTGCAGCGCATTTTATCCGTTTAGCTAAAATCTGGAAAAAA

TTGGCTTCCAAATTTCTCAATTGTTTTTTCTTTCTTATTAGTCTTAAGTTGGATGAATCCAATTTTTT

CCATTCTTAGATAAATCTGCTTAGGCTCAAAAGCTGCAGCAGATAACCATCCAATATAACAATTACTT

ATTGATAAGCAAAAGGTAATACACATATTCAAACCCTCGTTAAGGTGCATATTGTCTTTAAAAAACCT

TGTGTTCCTCTAACTAGAAAAATCAAACTTTTTGAATGGAAAGCCATAAGTCAAAATTTTCAAAGTCC

AAATACCATAACATGTAACATAAGAAAATATGGTGCAACCAAACAACGCCTTAATGAAGTTAAATTCC

ACCTAAACAGACCCTAACTTAAATTTATCAAGAAAAAAGTTACCATCTTTTGAACAAAAGAAGACCAA

CCCACAGTAAAAAAAAAAAAAAAAACTTTTACATTGCTATTTAGCTCTGACCCACTAACTAACAGCCC

ATAGCCTACTAAGGGCTCGTTTGGTTGAAGCTTTTAAGCTAAAAAGATGGAATCTTTTTTAACATATA

GAAAAAGCTACTTTCTAAGCTGTATATGACAACATTGTGGCAAACAAAGTAAGTAAACGTGCTTGTTA

AATAAATATAAAATAGTAAAAATAAATGAGATAAGATGTGATCAACAGTTAATTGAGAGCTAAACCCG

TAATTGGATAGTAACCCTAGCTTGGACTTTTTAAATAAAAATTAAATTAAACTAATTGTAAAAATCTT

AATGGAGATGTAGATAGAGAGTGGAGATAGAAAGAAGCACGCACCTTAATAGAGAGAGATTAGAGAGA

GAGAGAGAGAGATAACTGGACAATGATACTCTTTTAGAGAGAGTCGGAGAGAGATATTAGGGGGTTAA

TTGCAAAAATCTACATATTTGAGGGGGTTAGTTGCTAAATATACATATTGTGGGGGTTATTTGCAAAA

TATGCATATTTGAGGGGGTCAATTGCAACTTCCATATAGCCGATTGGAGTTAACACAACTTATGGGGT

AAATTGCAAAAGAATCAAAGCGTGTGGGGGGATTTTTACAAATCACCTATACTTCAAGGAGTCATTTG

CAATTAATGAGATANNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN

NNNNNNNNNNATATTGTTTTTAAGATTAAACAACCAACTATTTAAAAAAAAGGAAGAAAATCCTGTCT

GAATACGTAAATGATATAAAAGAGCAAAACAAACCAAAACAAAACTAAACGGGAGGCTAGCCGCCAAC

AATCTTGGGGTTTTAACCTCAAAACACAATTTCCTTCGTGGATAGTCAAGTCTCCACACGGATTACTC

GAAATTTCCTTGCAACTTTCCACCTCAATTCCACAACCCACGTCAATGTCTGCAAAGTCTTCGTCAAG

AGGTAAAAACTTGTTTTTAAGAACCAAATTACCAACTGATACTTGTCCGGAAGAAACCGAACAAGTCA

TATCCCGATTAGAGATTACACATTGGCGACGGTCATGAGAAGCCACGGGTCTGAGCCTAGAATCCAGC

GTGGGTGTAAAGCCTTTTATCGAGGAGGAATATACTACTTTTCTCACTTATTTAGTAAAAACTCTTAC

CTTTTATACTTCATTTCTGTCTAGTATTCTTTTTTTTTTCTCAATCTTTAAGAAAAAAAAGCAACTAT

GTTATGGTTTTTTTTAAGGTTTAGTTTATTAGATAATTGTTAGAGTTACTCTCCCACTTATGGACTAT

CCTCATCTATATAAAGCATAACTTTATTACTATACATCCTAAAATTTCTCCAAGAAGATAATTATTTT

TCCATTTGGTTGATTCATTACCTCTCTAATATTTATATTTAACAAACCTGGAACATACTCGAAGGCCA

GCAATAATATATTTTGATAGAATACATAAAGCTAATAATTTTAAGAGAATAAAATTACGATTTTGAAA

GTATGCAGCTAGACTACTTTTTCATAACTATATTTCCATTTATGATAGCATACAAGTAAATAATTTTA

ACACAATACATAACCTGGTGGTATGGACTTTGATAGAAAACAAAACCAACAAAATTAACACCATATAT

AATCTAATGATATGGATTTTTTTTAACCGTATAGGTACGCTACTATAATATATTTTGAGAGAATCTAT

AATATATTTTTAGAACTAAATTAATTTAATAGATATTTACTTGAAGGCTAATTATAATAAATTTACTC

AAGAAGCAAAAATGTAGTTATGAGAAATTCTAAGAGGATGGAAAACCCCCCTTGCTAAGGACAACCTC

CCTTACTCCTATAACAGATAAGGTGAACAGATAAGGTGGAAGGGAGGTTGTCCTTTAGGAAGTCTGGG

CGTCATATTCTATCACTTGTGAGGCATTTTGTTCGGAGGGATTATGTTAATATAACATAATCATATTG

GCGAATCGTTCGCAAGCATTGGTACAACGATTTGATGGGCATGAACATGAATTTAATTCCCGAGAGAG

AGGCGACACTCTTTGGCTAGGCCGCCGTAATCATGGTCTACTTTTGCCTCATCTGGGCAAGGTCAACC

TACTGATGGGCAGCCAGGTCCACCCGCTGATGGGCAGGAAGGTCTATCCGCTGATGGGCAAGCAGGGC

TCGTTGATTTGGAGCTTCGTCTAGGTGGAAGCTTTATGTGTGTGTTTGTTGTTATGTTTGTTAAAAAC

TGTGTTACGGACCGATGGATGTATTTTGTTACGTTTGTCAAAAACTGTGTTATGGACCAAAAAAAAAG

TATCTGAGCACTTCTCAACCTTTACTTCATCTTTAACTTCGGTTTTAACCAAGGATACATTTGGGATT

TATTATACTCCATATTGTAATATCCTCCGCTCAAGTTTGTAGAAATTTCAACTGTATGAACAGAAGTG

GAAATTTCTCTCTCTCCGGACTTAATTCCACTATGGATCCAAAATGAAAAGAATTATGAAATAACATT

GCAAAAGTTCGTCACAAGATTTTTCATGAAATATTCAATTCATTAACATCCCTAACCAAAATGAGTCA

CAAAGTTTACGTATGATGAACACACTCGCCAATACATAAGATATATAATTATCTCAAAATAAAATTAA

AAAAACACTAGTACGCTGCACACACTCGCCAGTATTTTTTTCCGATCTCCAATAAGCATGAGACGACG

ATACAGTAAAATCGGTGGCCATTGATATTTTTTTTGTTGACCATGATGGACATTATGTGGGCACTCAA
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CGGGACAACGTATTGGACATTTCAAGAGAGAGATATGGAGAGATATGTGTGATAAGTTCAGGTTGTAA

ATATTTGTCTTTCATGACAACCTGAATACTAATGTTTTAAATGAGGAAAAAAATCTAGCTCGTTGTTT

ATATTTATACAATCGAGTTTCTAACCAATTGAAAGGATATCCGTACACAAATAATCCTTTGTAGTATA

CCGTACACAAATAATCTTTTGTAGTAGGAGTATATGGTAATAAAGACCAACCTATCTTTACTAATGAT

TGCTAAAATATTTTTTTATAATTTATTAATTGTCGTATCCTGGCCGAATCTAGTTATAGATTTTGTAA

GATTTTGTCGTTTCGGTGCATCCGCGTCGTGTCTTATCTAAACATGTATCCATATATCACAGGTCCTA

CGCTTCACTGTATTTTTTTATTTTCATTTTTGAAAAGTACAATAAGTGTATATTGAGACAAAACTCGA

AGCAAATGCCCGAAGGCTACAAGAAAGGCACTCTAGAGTTGGCTCCGCTTCACAAAAAAAGATGGCCT

AACTTCCAAGAAACACAAATATATCTATTTCTACAATTGTTTTTTACACATTTAAATCTACTCAAACT

ATTACTAACCAAATCTTCGATTTCTCCAAACACTTTCCGGGAGAAGATGTAATACTCCTATAAATCCT

CATATTGCTTTCGCGCCATAAACAATAGACAGTGGACGCAGAAAGAATTATAATAAGCGAACCGGATA

CCTCTTCGCTATGTGAAAATTTTCACTCAAAATCAATTAATTAAGTAATATTGGAACTTTTAGAACTA

ACTGTTGTGATTATAGACCGTTTGAGTAGTCGTTATTTAACCGACAACTGCTAGTTGTAAATTTCGGC

AGTTAACTCCCGACAAACCTCTAAACGGTTGCTGAAGTTGGTCGGTAATGATGCGTTTTCTGGTAGTG

ATCGATCTTCCGTCACATCTGTTTTTTGTTTTGTTTTTGTACCTTTTATAAAAAGTTGCAGTTCTGGG

GAGAACAAAAGGTTTCACTATGAATTTTTGGTATATAAGTAGGTTTTAAAAGTTTTATGAACTGGTAA

AATTTCCTTTTATATTTCCGTACTTGCGACATTTAAAAAAAAAAAGGATGTAAATTATAGGTTCAATT

GAAAGTACAATTTTTTAATAGGAATTGATTTTGTTATATATATTTAAGGGGGAAATGTATATGTTTCT

TTATTCGCATTAGTATACAATACTTTCCATTTCTCATAATACAATCAAGCCAGCGGCGAAATCAGCAA

TGGTATATGGGGGTGTCAAAATTTAAAATATAAATATGATGAGTGATAAATTATCGTTTTGTGTGTAA

CATATTAGGTCACATATATATGTATATAGATATATGGAGAGAATATAGAGAGACAACAACATGTTATT

TATTAATCAAAATGTATCAATACAAGTGCATTCTAACCTTATTTATATAAAACATGTTAGGGTTATAT

AAGATAGAAAGACCAACTTAGACTCACTATGAGTAAGACCCAATAGTCCAATATTATCCTACAACACT

CCCCCTTTGTACGTCTTGAATTCTTCGTCTTCATGCAATCGATCTGAATCGAATTCATTCGCAGTGCT

AAACACATAAAAACCTTAGGGACAGAAAACTCAATGTGGGACAAAACCGGTACCTATGAGAAATTGTG

TAGCCAAATGATATAGGCCGAAATTCCATGTAATTAACTAACCACAAAACAGTGTGCCTCATCAAAAC

CTTGCCAGAGCAAACCCAATGGAAAAATCTCTGATCGAAGGAAAAAGAGTGTAACAATGGTAGTAGTA

AGGATCAACCACAAAACAGGTGCCTCATCAAAACCTTACTAGAGTAAACTCAGTGGGAAAAAATCTCT

AGTCGAAGGACAAAAGAGTACACAGTGGTAAGAAATATACAACAGGATACTCCCCCTAATTTCGGCAA

TCTTAAATGAGATATGATGAGAACGTGTCTCGCTAAAAATCTTACCAAGGAAAATCCAGTGGGAAAAA

ACCTTGGTCTAAGGACAAAAAGAGTAAACGAGGATGCGACTGGATGCTCCCCCTCACTTGCACGCGAC

ATGGTGCGAGGATTTCGACTAAGTAGTAATTAGTGCAATAAGCATTCACCTGGATGCTTCCCCTCACT

TGCACACGACTGGTGCAATGATTTCATATTCGAATAAAGAGTACGAGCATTCGACTGGATGCCTCATT

TACTTTCACACGACTGTATACAAGAAAATATAACGTGCAATAAAATGAGCATTCGACAGGATGCTCTT

AAACTTCATATGTGAAGATTTATTTCGGCAAGAAATGTTAAATAACATAATCTAGTTATGTCTATCTT

GATCGATAACAACAAGTTGTCCTCAAATAAGACAAGTGTTTTATCTGGATCATGAGACAGAGCATATA

ATTCAAATATGACTAATAATAACTTGAAGCCATATACACTCTCTAGTCGTCTCATAGAGCACTAGTAG

ATCAGAGTGATTCATTTGGAGTCATTCCAAAACCTCCAAGATATCCTCTTATTCCTAATGGTAAAGAC

AGGCCATATTAGGAATATCTCTTATGCGGGTCTGATAAGTAACCGGCATCGCTATAACCGAAAAAGGG

TTACCTTAATTCGAGTACCGAATGGGGTTGGTACACTCGATGACGCAAAATGAGATAAGACAAGCCCT

CATCCATAGTTACCTTAAGTTAATGGGAAAATGTCTTTTATGCCATTTCGATAGCAGCGTGTTAGCGC

GATGCTGTGTCGAGCTATACCATTCACAGCATACGAGATGTTCGTCCTAGTACATTAGACCAAGTATA

ATAATGCGCTTATTGTACTTGGATATGAACATGATAGTTCAATATCTCTTTATCGTCTGATCAGGGAT

GGATCGGGTCTATATCAATGTCTAGTGATCGAACGATCATGGGAGAATCTGACGACTTAGAGTCATGA

TGACTAAAACGTCATAACACCTTCTGGGTGTAGTCTGAATCATGGACTTAGATTCAATCTTTACGGGA

ATCGATCATCAGGCCAAGTCACTACCGTGTCTTCCTAATATCCTTCATCTCGAAGGCAAATCCAAAAA

CGGATTGCGTAATAAAACACGCAAGGGCATAAAACGTGTCTCTACGTATCCCAAGCCGATCAAGTAAT

CACTTAAGCGGGTATACCACATCCTCTCGGATTATTTCAATCTATATAGTGAACGTCTCAGTCAATTG

AGAACGTGTTCCATGGTCAGTAAATACATGATTCAAGCACATAAAGTCACACAGGGACCTTCATCTAT

ATCTCTTTATCTAAATCCCCATAGAGATAAAATCGTGACCACAATCGCATGCTGCGTAATCAGTTTTT

CAGAAACTACTAAACTGATAAAGTAGGGGACCGTTATAACGTCCTTTACGAGCAAATAAATCATCTCG

TAATCAATTCCAAGGTGTGGAGAATACTTGCGCTACTAGGCGAGCATTCTACGATCTCATTATTCTCA

TCACTTTTTCTTACGAATAACCAAATAAACGAACTCGTTTAACATTGGTGGTGTTGGAGCTTCAGGTC
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CGAACACACTTTCTCTAAGGAGTCTACTTGGATTGCAGGTTTCCATTAGGTCAGTCTATTCTACGTTG

ACTTCAGGCAACGGTACATGGTTCCCTGTCATAATTTGCTCATATTATCAGTCGTCATCGAATATATG

AACAATTAATCAATGACAGTCTCGTTTCGCTTCAATATCGTCTAATATATCATGATCAACAGATATTT

CAAGATTCTCAGGCTGAGGAGGAATCACACATCTCCTAGATCCTCTATAATCGAGTGCGACAAACGAG

TTTAACTTCACCACCTCTAGGGTTGAACGAATTAAGAACCGGTCAACTTCATCATATTTTGGGAAGGA

CGACAGACTGACGGCCGACGGCAGCGTCCTTTACTTGGTGGGTTCAGCCAAAGCAATGTGTTACGATA

GGAACACGGTGTCCGACATGGACGTCTATCCTTGCAAGCATTTTGTAGCATGTATAAATGATCATCTC

ATGACATCTCATAAAGTCATTAAATGCGTTTGGCATTTAGTTAGACTTGAGGGAGTCTATGCACTTAC

TTATCACTAAGTGCAGTTTTGGGGATCAAGCTAAGACTGAGTGGGTTATGCCACGTTATTTCACCTCG

TTCCTTATCAACGGTAACGTACAAATCTCCCCCTAACGACGGGGGAAACAGTCTTAGCGATGTCACTT

TCGCATGTGATGCGGTAAAGAGACTTGCCAAGGTTACTCTATCAAATGATAGCCATGAGATTCATAAT

CGACTTATGTCCCCTTTAGAGGTCCATATTTTGAACGCTATAGCAGCTCAATCAAAATATTAATTAAG

CACTCCAAACACGCATTAATATGAGACTTCTGGCTCATAATCAGTAACCAGCTGGTACGCATATGGTG

TCTGAGTGTCTATGTGACTCATAATGGACCAATGCAGTAAAATAGTATAACCCCACACGGAAATATAA

ATCTTGGTACGCAAGACCAAGAAGTGCGTGCAATCATTTGCAGTCGCATCATCAAACTTTCCGTGAGT

CCATTTTGGGTTTGAACATAATCGACATGATGTTCAATTTCAATTCCCAAACTCAAGTAATTCAAATC

AAAATTTCGATCCTTACTCTTCGGCATTATCAAGTCGACTAGACTTTTCAGGATAATCCGGATTATGA

GCCATCAACTTAATGATATGGCTAAAAGTTTGGAAAATGCTGCATTTCTGTGGACAACAATAATCATG

TGACCATATTATCGTTGCGTTAACCATAACCATTTATATTTATGGTTCGTCTTACGGTTGGATAAGTC

CACAATAACTCCTTCAATTTTTTACAAGAATTATACGAGTCAATTTCGTGATCTTTACACATACAGTC

TTTCAAAGTGAGTATTAATGACATGAATTTCGGATTAATCGCGAAATATATTCTCAAAGAGAATCCAA

ATGCGATGCGATTATAAATCAAGCATCGTCATTTGACCCGAGAATATCTTATCCGGTCAATGCCACAA

TATCAAAATGCTCTTATCAATCGACAATATGCGAAAAATAGTACAGACAACCATGTCTTAGCATCTAA

ATCATTTATCATTCGACGACATGCGAAATGATAAAGTAACTTTAAAAGCTATAAAAAATGTGGTAGCA

ACCAGTTAAAAGACATTTCGACTCGTCTAAAATACGCTTTCGGTCGTATTGAATGGATGTTATGTATA

GAAATTTTAATTCTTTCATGAGCTATTACCAGATAACACTGGTTTTCTCGAATATTTTATAACTCAAC

AAGGTACGACAGGACCTACAGGAGTATAAGGCCTCATATTTGACAAATCAATTTGTTTTTACCAAAGA

TTTCGATTTGGAACGACAGGTCCATAATTATTGTCACAGTGGACTCTTTTAGGCAATTAGTTGGTGAA

ATTACATGGTACACGGTTACCCACTATTTCCAGAAAACCAACTTTCCCACAAGTATTGCCTAAAATTT

CATAATTTAAAGTTTGGTCACATTTGTCAAAGGAATTTGCTCAAATTACTTCAAAATATTTCGAGAAA

TTTCATAAAAAGGCAAACCATAATCTAAAAGTATGGTCCAAATGTAAAAAAAAAATCCAAATGGAAAA

ACATAATCCAGATGAGCGAAAAAACGGCTCAATGATTTATCAAAATTAATAAAGAAAGGTACCAAACT

CATTTGAGCCACAAAACTGGGGGTCTCAAGAATTTTCTTTCAGTTAGCTTTAACCATATTAGCATCGG

TTTTTCCACATTTATAATAGTTTTGAACTATATAAGGAGTAACCGTGTATGATCTCTGTCTTTATAGC

ATAGAGTTAGCTCCGTGAGCATTATCTCTTGCTATATGACAACGGGCCATATTATTCATTTCAATTAC

TGTCTTGGAGCCATAGGTCTTCGATTTTGACGATTGTCTAAAATCTCGCTTGGCTAAGCGATTCATCG

GGATCGCGACAGTTTGAGACAAATAACACTTGTCTCGGTTCTCGATTCGTGGAAAAAAATATTCACGA

AGAGCATTAATATCAAGCAATCAATTCGCCATTGATCCAATAAGATTAAAACTGCTCATCGGGATAAT

TTTTATTTATGGTGAATATAAATTCACGATACTGCTTATGAATACAATTTCCAAGCTAGTATTTTTGG

TGAATGATTACTCCAATATGTCAATTTCAGACATTTTTTCACCATAGACGTCATCACGTCTCAAATGT

GGCGGCGGTATAAAATCAATGTCTTAGCATTCATCCTGATGGTAACAACAAACTCGTGTTTTACTCAT

CAAAGATGGCATCCAAAAAAAANNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN

NNNNNNGATTAAAATCAACGTTTAAACAGTCATTTCGCAAGTATGTTTTTACGAATTTTCTCATCATA

GATGGCATTCAACATGTGTTGGGAGTTCTGGATTATTTATCATATAAAATGACTGGTTTATATATTTA

TGGTTTGCACAAGCATAAACTTTATTTCGAAACGACAGGTTCGAAAAATAGTTTTGCTTTTAATGTGN

NNNNNNNNTCATTGATCGAACGACAGGTCGATACAGAGACACCAATTCGGCGAAACATACATCACTAT

ATAAACACACTCTGTGAAATTATTATTTAGTCAACCCCTTTCGGTAGCTCTACTTAAAAAACGACCAG

GAAAGACGGTGAGGATGGAGGGCACGAATACCACTTAAAACCTGACCTCATTAGGATATCGACTTCCG

TATATATTTCCTAGACATCGTATCCAAATAGGTGAGCCTATTTAGGGAAGGTTCATAATTTTTCCAAC

TTAAATGTGAAAATATATGATTTCGCAAATTACCATATTTTAAACAAGTGTACATGGCAGTAAATAAA

TACATAGATCGTATCTATCTAGATTAACCACATATATGTATAAACATGCAGTAAATATATTTCCTAAT

AAGGAATCCAAATTAATGTAATCAATCTATATTAGTATTTACCAAAGTTACACCAGNNNNNNNNNNNN

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNGGAAAGACGGTGAGGATGGAGGGCACGAAT
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ACCACTTAAAACCCGACCTCATTAGGATATCGACTTCCGCATATATTTCCTAGACATCGTATCCAAAT

AGGTAAGCCTATTTAGGGAAGGTTCATAATTTTTCCAACTTAAATGTGAAAATATATGATTTCGCAAA

TTACCATATTTTAAACAAGTGTACATGGCAGTAAATAAATACATAGATCGTATCTATCTAGATTAACC

ACATATATGTATAAACATGCAGTAAATATATTTCCTAATAAGGAATCCAAATTAATGTAATCAATCTA

TATTAGTATTTACCAAAGTTACACCAGCAATATCTAACCAAATATATTATTATTATACTGCTATATGT

GTAGGTTTTATTCATGGTAATTACAAACTTGCAATAGGATTAACTAAATTTATATGAAAACACATCAA

TTTATTCAATTAACATGCAATTTTTATTCACTTGCCTTTTAATAAAAAAAAAATTATATGCATGTGTG

TGTATATTGACCGAATATCATATTTTATCAATAATATGTACTATTTTCATATAAGTATTATACTACAG

GATCATGCGTGTAATTTCAGCAAACTATATATCTATTTACAGTATTATTACATATACAGTCCAGAATT

TCAGACAGGTTTCAGTTTAGTCCTTCAGTAATTTACAGAATAGTTTACAGCTTTCAGAGAATTACAAA

TCAGTACATACATTTCAGTTTGTTGCAGATTTAATCCGACAGATTAATACATGTTTTACAATTACATG

ATTTTCGATTTACNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNATGAT

TTTCGATTTACAAATCGATTATATGTGATGTTGCATAGTCTATTAATATATCAATCACATGGTTACAC

ATCTATGTATTCTAGGTGATCATGTTATACAGTTGTAAACGATTAAACATGCAGATAATACAATAACA

CTACCATATCCATATTTTATATATAAATCATGGTGGTTCAATTTTATGTAGTACCAAATCTAATTACA

CATGCAATTTTCTACCATCACAGTGATAAAAAAAAAATTATACATTCCTTCTGTTATTTTGGTGAAGG

CCGATTGAATTAAATAATTCAAAATTTCGCCGTATGTTTATAACCCAGTATTCGAGCTGTTTTTTGAA

CAAATGTCACAATCTTCTATTTTCCGCGAGCAAAGTGCCGATAACGTGTTGTGTGACATATTAGCTCA

TATATATATATATATAGATATAGGGAGAGAATATAGAGAGAGACAAAACAGAGTCTTTATTAATCAGA

ATGTATCAATACAAGGGACTCTAACCTTTTTTATATAGAAGAGATTAGGGTTATATATTGTAGAAAGC

CCAACTTATGCTCACTATGAGTAAGACCCAATGGTCCAATAATATACTACAACAGTTTTTAACGTATT

TTAGTAAAAATATCTCATAAAAAATTGAAAAATTGGATAATTTTTAAAATTATAGCGTTTCTTTCTAT

AGTATGCATTTAGATTTCCATAAATCAAGGTGCATACATACTTACTCATTGATGTAACGCATCTAGCT

ATACGTATAATTGTGAAATTTTGAACTAAATCTCAATCAAGGCACCCATTATAACCAAAATTGTGAAT

TTCACAAAAAAAAAAAGTCACTTCAGTATGCGGCTTGGCATTACAATTTCCAAAGGTTTCAGTTTTTG

AACCATGCAACATCTAATTGGACTGCATACAATACACACTCTCACTGAATCAAAGCAAAACCTAGCAA

TATTATAATTCTAGACTCAAAGTCCTACAAATAGATATCAAATCAAGGTTTCTACTTCCTCTTCACTC

TCTTGAAAAATGACAGTAAATATGGTTTTTAAAAATGGGAAAATAATATTGCAAAAACTGTAAAAGAT

AGTATTACACTTCTTTGTCCAAAACTCCAAACCTTTTTTTAGATGTTCTCCTTTATTATGTGGGAAGT

GACATATATTTGGATATGATGGTTAAGGTTTGATGAACACACTTGTTTTTTTTTGCTATCCTTTAAAT

CAAAGACATGACCCTCCCAAACTCCAATGTGCCCTAGCACTAGCTTCCTACTAGCTTAATAACGTATC

AAAGATTGATCCTCGGGTATAGAGGGGTACAACTTTAAACCTTCTCAAATTTTATTTAGTGTTTTGGC

TGTTACTATGTAACATCAAAATAACCCCAAAAACGTGTTTTTCTTTTTACCAACTTTCGGTAAATATG

TAAGTACATTAACAAACTATTAATTATAACTTCTATGAGGTATAACAAAATTATATTATATAACGTTT

TGTACAAATTAGGATGCTTGTCAAATGTTAATATATATGTATCATGGTCACCAATATTGACAGTATAT

ATGCCCGCTTCCGTCTAATCATGTTTAATCTTGTACGATCATGTCTAATTATGTGTGGTTCTGTATCT

GCCTGGTTGCGTGTCTGGGTTTTTTTTTTTTGGGTATTTTTTTTCACTTTTTTAGTTTTTTTTACCAT

TTTTTTGTGTTTTTTTGGACTTTTCCAGAATTTTTTTAGCGATTTTAGATACTTTTCAAAAGTTGTTA

TTTTCTTTTAGTTTTTTCATTTTTGGCGGTTTTGATTTTTTTTGATTTTTTTTATAATGTTTTCCATG

TTATATATTTTTTTGGTGTTTTAATACATTACAATTAAATAAAAGACGAAAACCGAAATATTTTAGAA

AAATGGACTAAAACCAAAATAAAGTTCATAAACGAGACTCGTCTCCAATTGCCCTAATTAATTGTATA

ATGGCAACTTGATTTTCTTTTGATTTTCCATTGATTATTTTGTGCAAGTTCGAGGTGTGTTTTTAGTG

GCACAAAAGCAATTTTAGTGTCACCAACTCACCAATTAAATCTGGCAGTTCACTTAATATGTTTTCAG

CTACAAACGTGCAATTGTTATAAACAGATAATGTTACACAGTAGATGTTGGAAACAAGAACTTAGTAA

TCCCAGAATGAAATTTATCAAGAAATCAATATCATAAAACTTAAAATAATACTGTACTTGCTATATAT

ACTGATCAAATGTCTCATAACTAGTACTGCTATTGGTAAGCCACACACACAAGCCATTAACCAATAGC

AAAAATGATGAAGGAAACCCAGTGGTTAAAAGATTGAATGGCTAAAACAAGGTACTCAAAAGTATAAA

ATAAAAAATACTACAAGTACCATTTAAGTAGAAATAAATTCAAAGTTGAAATAGTAAAGTGTTTACAG

TAGGTTTGGCATTGACAAGTGCCCTAAAACATCCCCTCTAAGCTGTAACTCTCTAAAAGTCTCTTGTC

TTCAACCCTTTAATGGAAACTCTTACTTTCTTTCTCTCTATCTATCTTGACCACATATTTTCATTTCC

ATAAAATTAGATTCTTATTAACAAAAACAAAAAGAAGAAATTAAAGAGTTAGCTAGAGAGGAAGAGAA

AAATAAAGAGATGGGTAGAGGAAAAATAGAGATAAAGAGGATTGAGAACTCAAATAATAGGCAAGTTA

CTTATTCAAAGAGGAGAAATGGGATCATAAAAAAGGCAAAGGAGATCTCAGTTTTATGTGATGCTCAG
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GTCTCCCTTGTTATTTTTGCCAACTCTGGTAAAATGCATGAATATTGCAGCCCTAAAACTCCGTAAGT

ATCCATTTTTATTGTCTAATTTATCTCTAAATTTCTTCTATTTTTTATTGGTTTTTTTATACTCCAGT

TAATTTTTTTTTTCAAGGTCTTTCCCACCAATTTATATATATATATATATATATATATATATATATAT

AAGTGTTGTTATTTTCATTGTTTTTCAAAATAATAGATCTGTCTAAAGATGGCTAGTAGCCTTGTCCA

GCAGGTTTTTAATTATTGTTGCTATAATTAGAGGATTTTTCTCTAATAACTTTTTTCTAGCTTTACAT

AATTTGTTTGAGAACTGAAATATTTTTGGTAACTTGAAGTAAAAATCATCACATAGTTTTTTGCAAAA

ACAAGGTGTGCTGCTATATCTTTTTTTTTAACAACTTTAGAGGATATATATTTAGTACATAATATTCA

GCCCTATTTAGTACTAATTATCTAAGATCTTGGTTAAATTTATATGAATACCTTTTTCAAAATTGTTG

TTGTAGGTTGATTAACATCTTGGATGCATACCAGAAGCAATCTGGGAACAGGTTGTGGGATGCTAAGC

ATGAGGTATAATCTTATTCTTATCTTTTTAATTAATAGGTAATTTTATTATTATTTGTTGACATTTTC

CCCCTTCGAACATCCTAGGTTTCTGTACGAAGTTGAATATTTTTACTAAAAGTACGCAAAGGAACTTG

AAATATGATTTCCATGAACAGATCTACAAATGGGAAGTTGTAGTTTCAATGATCTCTCAACATTTTTA

GATTTTTTTAAAGCAAAAGGACGATAAGTTTTTATGAGGTGTTACATCTATGGCCTGATCTGGTAAAA

AATATTCATATTCTCTTTCCTATTTCCTCCCCTAAAACTCTTAGTAAAACTTCTACTTTTGTAGCAAA

AGAAAATTATATTATATCCTTGATGTGTCAATGAAACCCTCTTTTTATGAACTATCTACTTTACATGG

TCTTTTCCATGTAACATTTAAAATATCATGTTCTAAAGGTTTATCCGCAATCTGCCTCTATCTGTATT

TATATAGTATAAAATTTTAGGGTTGTATTTTATTTACTAATATAGCTATTTGGGCTGTTTCTAATGAT

GTTATTTTTCCAGAACCTCAGCAACGAAATAGAAAGGGTCAAGAAAGAGAATGATAATATGCAAATTG

AGCTCAGGTGCAATTTTTTCTTATCTCCTGATTGGAAAAAATATCGAATATTATTAAATTTAATTATA

TTTTTATGCAATTTCTTTCCGTCATTCTCGTCATGCATTATTAATTGCTATAGGCACTTGAAAGGAGA

AGATGTACAATCTTTGCACCACAAGGAGCTTATGTCCATTGAATCCGCCCTCGAAAATGGACTTGCTT

GTGTTCGCCAGAGAGAGGTAACAAACCGTCATAAAGTTCAAATTGTTATATAAGAAATATCTTGTTTG

GCTATACCTTAACTCCCTTTTTAGCTTTTCTGGGCTCTAAGGTCTAGATCATCTTTGATGCGACACTT

GTAATTAAGCTAAGCGATTTTTTTAAAACGAGAAATTTTAACACGACTGAGATGCTAAGATCGTAGTC

TTCAAGGTTTCCTCAAATTATATATAAAAGCAATGTTATTCTTTTTACCAACTTTCCTTTCATGCTTT

CTCTCATCTAGAGTGTTGAAAGTACTGTGAAATCTAGAAATACTATTTAAATGGATAGCCAAATGAAA

CTAAAGCTTACAATTCAAATAATTTTTGTTCCTTTTTGAAGATTAACAATTTAAATATCGTTTAGATT

GATCTCATAATTATACTTGGCCACCGAGTGTATCATAGTACAACTTCAAAGGATTGATAAACATCCAA

ATTAATTAACATTAAATTTTTTAGCTAGTTTAATTTCTCTTGAAAACGCGGAGAGTAATCATAACTGT

TCCTTTCAAGTCGCACAAAGTAATTTGTTATCTCATTTACTACCTTTTTTGTGTTACAGATGGAGATT

TACAGGATGGCAAGAGAAAATGTAAGAAGAAATGAAAATTGCTTATGTTATACTAGGGCCTTCTTGTT

ATTAATTACTTATTAACTAACCTCTTAAACGATTTTATGTGTATCTGAACTATTATTGCACCATCCCT

ACAAATTAATAATAACATTATTTTTTAATTTTTTAACTATTCTACATTTCCAAAGTATCGCTCTCATA

CAGAAACGGAGTATTTTGAAGTCCCTGTGATCAGACTTGTTGACAAAATTTATCCACACTGTTTCTAA

AAATAAATAATGTTTAATTATATAAATTTAAGTTTTCAAAAAACTAGTCTTTCTTTTCTCATAACTTT

CAAAGAAATTATTTAACTATAAGTCTATAACTTTATTTTGGGAGTCCTAATTCTATGAATTAAGAAGT

TATTACATCCTCTAATTTATTCTTGGTCTACAGATAATATTTTTCACATAAATAAGATATGGATTTGG

TAATAGATTAACAAGTGAGGAGATATTCTGATCATTGGCGGAGGTATAAGGACAAGGGATTGCTTGAG

CACCCCCACAAAAAAACAAAAACAAGAAATTTTATATAGGTTTTGATTTTTTTTAATAAATATGTGAC

ATATGCACCCCATGACTAAAACTTATAGCAACCTCACTTTTATTTGTTTACTTTTCAATGTCTAATCC

AACACATTTCAAAGAAAAAAGAGACTTATGTACAATCTCTCTCTCAAAGACCAAACTCAATAATTTCA

AACTTAATTTTTTTTCACATTTTTGAAACTGTGGGTAGATGGAAATTTGATATTTTGCAATTTTGTAT

TCACGGAGAAGATGAATCTATTGACGTGCGTAATATTCTGACTATTTTATTTAACATGAAAACAATGA

ATTGTTGTACTTGAGGATCCGATTTTGTTATATTATTATCTGTTGCAATTTTTCTTTTACATCTCTCC

ATTTATTTTCACAACCCTTCATTTTGATAATGTCTCCGCCCCTGATTCTGATACACATATAATCTGGA

ACATATAATATAATGCTCAATTGGAACAAAATAGCAGTCTAGTCTTCTGTTAAATTCAGATAATTTAT

ACTTCGGAAATGTTTACATACACATATCTCCCCAACTAAGTGTCTCGTTATCTAGACAAGTATCAGGG

CGAAGCTAATTAAATGTATACGTAACTCTAACACTTGCTAGACCATCCTAAGGTAATACTAAATAAGC

ACACATTTTTTCGAGGTCTTTTACAAATTTTAGAGTTCACATTCATTTACTTACCAACCAATTTACAT

TTTTATTTGTGTTTTCCTATACCAAATGCATGGGCAAGAACAATATAGTTTTTTTCTTTGGGCAGTTT

GCTGACAAGGAAAGGGTACTGGAAGATGAAAACAGGAGCCTTACTTACCAAATGGTATGCTTTTAAGA

CTCTTCTGTATACTTGTTTATATGTAATTCTTAGAAATAATACTTCTCTTATGTCAAGTCAATGGCTA

TACTTTTTGTTCATTGATGTCGTTAATTTGGCGACATCTCTTGTAGCGACACAGCAATAATAAACCTT
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TTGTTTACTTAACATGCAAACAAATGGTTTATTTTCTTTGGGCAGTTTCCTGTAGTGAAAGATTTTAC

ACCTTGCACAACTATATTTGGTACCTCAATTTGGTTATTTTATGGATTAAGCATAATATAGTAATTGT

TGCTAATTTTGAACTAAGACTCACTTTTTGCCAAAAACTAAGAACCTGACCACAAGAATATAAGTATT

TTATGTCGATTGCTCCGCTATTAATTACTAAGAGAGTGTAATTTTATCCCGTCTATTCATGAGTAATG

CAAGGTTCAATTTCGATACACTCAGGGCTGGAGTTATTATTTGTTGCACCTAATCTCGAATATTTGGA

GGAGGAAAAAGGCCTTTCTAGAACAATTTTTTTAATAAAAGATGGTGAATATTTCCTATTTTACTAGT

AACTGCACTTATTGTCATTAGCATTGATGTAGCCTAATTAATTGGTAGTAATTTTTATTTGTAACTGT

GAGTCTGTGATGTAACAAAAAATAACCTGCATATATGCATTAACTTTCTAAAAATGAAAATCCGGCGC

CTTTAATCGGCCAGCGTATGAGCAATTGGTTGTGGTGAAAGCCGTCTCTGGCTACACTTCTCCTAATA

CTCAGTGCGAAGTCACGAGGGAGGATAACAACACAAGATGACAAATTGTCCTGAAGTATAAAAGGAGT

AAAAATATATTTTCTCCACATTTATGTAAAATTGTAGTTTATGCAATTACAGATCGATAATTGTAATT

TATGCAATTACAAATCCATAATTGCAATTACAGATCAACATTTACTTTCCACCCTTATATCCAAAAAA

CTGAATGTAACAATGATTTTAATTGCTTCGATTAAACTTCCTTGTGTAATTCTTGCAGCACCACCTGG

TGATGGATATAGAAGGCGGGGAAATGGAAAATGGATATAATTACCAGTCTCAAATGCCATTTTCCTTC

CGGGTGCAACCGATTCAGCCAAATTTACAGGAGAGGATTTAAATATAAACTCAAAACAAATTGTCGTA

ATGCTCTACTTAAAAGTAGAATTACAACTAACAACTTAATCTGATTTAAGTGATATGAACCTTGATAA

AGCATGATCAGTTTCTAAGTGAAAAAGTTTTACTCCCCTCAAATATAACATCTCACTAAGAAACCTAA

CGTGACTTTGTTTCTGAGGCTTCTATTTGATGTATATTGTTGTGACTTCGTTTGAGTTTAAAACTTAA

TTGTATTCCTTGTTTCAAGTTTCATTTCTGAACGTTTGATTTCATTTTGTATTTGATGATTGTATTGG

TTTGTTGCTATTTTATTTCAAGTGTTAAATTAATTATTACGGATTACGCAATGCCTTTTCACTAGACT

TTAATATCTTATGAGAGTTAGATAATATACATTTTCAGACGCAATGCCTTTTCACTAAACTTTAATAT

CTTATTAGAATTAGATAATATACATTTTCATACGAAGCTTTTCTCTAGGCCTCGATATCTAGTTCTAG

TGAAGCTCTTGCGGATACTTCTATCCGACTTTAGCAACGTTTTCAATTTTTAAACATCTGATAATCTG

AATTAGTTACAGTAAATGTCTTGCGGTAAATATAAAAAATAAAGGAAAAAGTAGCCTTTTCTTCTTAT

TTCTTTCATACACTAGGATACCATCTAATTTATCTGCTGCAGTTACTTTGCTAATGAATAATCATATT

TAGATAGAGAGAATGTGCCCAAAGGGCCACGAGAAGCAGTGTCTTCTATATACTCTGCTTTCCCCATG

ATATAAGCTAGACTTTCCGATCATTTCTATTGTAATATTGAATAATCAGGCTTGCATTATCGAATGGT

CATCTAACTATGTTCAGAGATTTAGTCCTATGTTCAGAGCAATATCGTTATACAAACTCACCTAATGG

GGAGTGATCATCTTTCTTGTAAAATCGCCTGACTTTGATAGTAGTTTAAAAAGAGATGTAGGATCAGC

GGAATCATTTTATTAAATTTAATTGTAAAGTCTTGAAGATAATTTCCCTTTCTGTTTCACATTTTGCT

GATAGTAATGCAAGCGAGACTTAATTTATGCAGAACTACTCTAAGGACTAGTTAATGTGGCCCTATAT

TGCCAAATGATCTTTGTTAGTGCTCGCGGCCACAATATATATTCGTGTCCTTCGTAAGTTGTAAAGCT

TCTCCAAAACAATATACATATGATAATTAGAAGTTACTGAATTCTGCTTCCGATAGCTTGCAATGCCT

CATAATCAATTGAAGGTAATTACACTTATTTTGTACCGGTAAATGGAAACAAGTTCATACACGCGAAA

ATATGAACCCACCTGGGCAGAATGTATTTAAGACTAAAAGTGAAGTCATTAGGAAGGTTCGATGAATA

CATGAGCTTCACTTCAAAAGTCATTGCAGCCTAAGATTGCCAGACACAAATAGATTAAAAATAACGCC

CTAGCATGTCTTCTGGATCACTTCCAAACATGACTTGTCGAGCCATGGTTCGAACGCATTTTCATGGG

CCACGTTCTGGTAGATTCAAAATTTATTTGTCAGAATGTATGCCACAACAATGTGCAATAGATGTTCA

AGAATCTACAGTAAGATTGGTGCTTGAGAATCAAACTGATTGCAACTCGTATCAAACTTGATATGATA

ACTTAAGCAGATGAGATTTGTCTTTCAACTCTAAAGACAAAGCTTGATTAAAAATATTTACTAGTTTT

AAAAGAGATGAGCGCCTGTACTAATCTTGAAAACCACTCTATATATCACAAAAATCAAAAGCAAAAAC

AAGCTCCACGATGATATAACTAACCTGAAGCCAAAAGAAAAACCCACGCAAATATTGCAGCCTTTGAA

GTTCACTGCCCGCAGCAACAATTTTCCTACTCAGAACTAGAAACAGCCAAGTAAGTAAGATGTTGCGT

TGAGACATTTAGGTTAAAAAGATAATGTTGGCGATAACTGTATCATATCTTCAATTGCAATTTTTATG

CACAAGTGCATCTAACATATTCAATGAACATGGCAAAGTTAAAAATTATAAACATTAATTTCGTTAAA

GGAACTTCGACCCACAAGCATGTGTACATCCTAACATAGTAGAAGAATATAGAGCTATTAACAAAAGG

AAGTACTGAAAAGAAATTGATCCAACTTACGAGCATATCTATCGTTATAAGATGGGCTTAATTCATCG

ACCGGAAATGACTTCCCTGCCCCAGACCCACGCAAGTCTTTATGTTTAACTTTTCGCCTTTTCTTATT

AAATTCATTCCACAGTTTTTTATATTCTCTCCCGTTGTATGGTTCTCCTAGTTTATCCATGAGTTTCG

TCTTAAACTGAGTGTCAAAGCCTCCTCCCTGACTTACAAGACATTGCTGCTCATTTTCCTTCAAAATT

TAAATTACCATATTATTTCAGCTTTAAATGGAAAAGAAATTCCAATCGACTACTGTAAAGAAAGTTGA

TGCTTACAGGCATTGGATACCCTTCATTAAATTCAAATGCATTGCTAGTCACAAGTGTCTCAGAATCA

TAAAAACAAATTACATCAAGTGCTTCTTGTTTAACCGGTTTTTGCCCCTCAACCGCATAAACAGCACT
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ATCACCTTCAATTTTAGCAGAATTTAGGAACATCTGATAACATTCATCCACATCATCGGCATTGATTT

CCTGTTGCCAGTCCAATCCAAATATATGACTCCTCTTTGCACTGGATCGTTTACTGCTAAGCATATCT

ATCTTCGCCTGAACACGTTTCGCGCGTTTAGACTTCAATTTTTTTTCCTCCAGTGGTTTCCTTTTTTC

TCTTCCCCTGGTATTTTCCGTATCCATACTTGTATCACATGCGCCATTTTTCAGGATATTACGAGTTT

CGACATGCTCTCCTCTGGAAGCATTCTTCAAATCTTTTACACCTCTCGACTTCAGATCATCCTCAACA

AATTTCCGGGTTGTTCCTTTTACTTTATTTCTCATATTTTTTGTGGAACCCTCTATGTTATTGCACAT

TCTTGTCTCTCTGATTGGACTAAGGCTCGTAAATTTGGTAGCTTCTGGCTCCATATTTCTCACCTCAT

TCACATCGTCTCTCTCTCCTCCAGTATTATTTCCAACGTTCTGATTTCCGTGTTTCTCCGCGTACTTT

TCAGCCATAATGGTTTTCAAATCACAATCTTTATCTGAATTATTTTTTCCTTCATACATTACAGAAGT

TGTCCCATTCTTCATAGCAATTTCAAGTTTATAAGATTCCCCATCCACTTCTAAATTATCTAGAAACA

TCTTATATTGAGGGTCCATGTCATTATTCTCCAAATTATAATCAAATCCTTCATCTAATGAGCTAGAT

GGCTCACTTTTCAGCAACAAACTTTTCAGAAACTTCGTATAATCCACAACTTTGGGGATCTCCAAGTT

TGGGTTTTCAATACTTCTATCAGAATTTATCTCGAATGATTTGATATCCAGATCCTCCATTTCTAGTC

ACCGTCTTATCTGTTATTCACACAAGAAATCACATGGAAGAATTTTAACAATAAAATAAAACAGAAGC

AGATCAATCTAACGCTGATATATAGGGATAATTAAGTGTTGCATAATGACACCCCGTTGTTATGCACT

TATTTGGGGAAAATATTAGTTCTTTTTCATCTTGTTTGTGGAATAACTAATAAGAGAAACAAAGACAT

CAATGACAAGCAACGTAATAAAAAGGTAAAAAACAAGTATCCATATATCTGTATAACCGTTTAGACAT

AAAGATAAGCAGAGATCTTAACCAGCTCCGTATCAAGGTAATGAAAAAGAATTATAAACTAAAATCAG

AGTTTAGTGGTTGTATTGCACATTTCCTAACTATTCCTTATAGTAACCTTTATATATATATATATATA

TATATATATATATATACACACTACCTCCAATCAGCTATTGGTGATAGTGATTAACTTCAATATCTGAA

AGGAAAGCTCTTTCCACAAAACTAGGGCTCAAGGTCATATGGTAAATGGTTTAAGTGAAAATGCAGTA

ATCAATAGCTACATATGAAGCACTTTTAAATCCAATACAAAGAAAAAAGTGAACTTTGTATTCTAAAT

TACTTGTGAGCAATATAATAAAGTACTGTTTATCCGATAACAGAAGTAAATTTTCTTCATTAAAATTT

TTAGTGCAGCAACCCTTGACATACATATGAATAGCGAAACTTTATCAAAACCGTCAAGTACATTTTGT

TGGGTTAGTATAGATTAAGAACTTATACACATTGCACAGATATTTATTCCAAGACATTTGGAGACTAA

ACGGAGTTGACAAAGGTATATCTCTCTATTAATTGGTTCCTGTAAACCTTTTTCAGTCGTTTTACATT

TTAACAATCTCGATCCAGAAATTCATGTTAGTAATGCTGTCATAACTCAATTCATGAGTTTAAGTGTC

AACCTAAGAATTCTTCGGTCAACGGTTCAAAGCCAGTCTACTCATAAGACAAAGATCGGCACTGAATA

CTTGCATAAAAAAGAAATACTTATCTGTAAACCTCTCTAATAAATAACCTTTATCTATCATATTTCTC

AGATTTGGTAACATTCTAGTATAGCTTGTCGCAGAAAAATTCGTCATCGTAGCTTATTGTTGGAAATT

CTTAAGCTAGTCTAAAAAACCATCTGATATGGCGAATTCTACTATTTTCACTAACATCCCAGCGTTCT

TCTAATTGATCACAGTTTCATTTATTATAAATTATAATAACTGGGGGGTTGCTAATTGAAATTTAAAA

AATTAACCAAAAAGTGTCCTACTTTTTGACAAACTTCGTCTTAAGATCCTTTTCGTAATTGAGTTAGT

TCCCCTAATCTACCTCTTTTTTTTCCAATTTGATGCTCCTGTCTCTTTTAGGTAAAATTCTTCTATGT

TTCTATTTGATTAAGAAAATTATAAACAAAATAATCTGCTTAATTTCAAGGTGCTCGCTTGATTATCT

GGATAGCTAGGAGATTAAATGAAAGCAGGAAAGAAGGGTTTTTAAATTAATAAATTCAATTAATAGAA

CAAAAAAATCGAAACAAACACCGTTAATAAGTAAAAAAACACCATAAAATCTGAACATCAAACCTTGT

AGAACATAAAAGCATACAAATACATAGTTTAATAGAAAACTAACTTATCTATGTATTTTAATTTAGAT

TCTAATACTAAAAGACGTAATTTCACCCAGTTAGGAATGGAATGTGTTAGATTATCAGGGTAACTATT

TAAATTTTAAATATGCATGAGGTTAAAAAACATAAATATGATACCAAGATCATATAAATAAATAATTG

AGCAGATAATGCAGTGTGCTGATAATATTCAGCAAGGAATAAATAGATTAAATATATATATATATATA

TACATATTTAATCTATTTATATAAGAGTGAAAGAGGAGAGAGAGAGAGAGTTACCTGAGGAAGCTGTA

CATTGTACTAAATTTAGAAGATGAGAAAGTTTTGTCGTTTTCATCGGCTTTTTATACACTATGAAAGT

ACAATAAGCTGTCGTTTGATGAATTTGTTTTAATAAATACCAAATAAACCCTATCACTATGTATGGTT

TGCCAATCACCCCTTTGTAACTTGTAAGTACTTGTGTTGGTATTTTGAGTTCATGTTTATCTAACATG

CTGGGGCGGATCTTTGGTGTGACAAAGGGGTACACTCGCACCCCCATAATTTATGAAAATGACATAAC

GATGAGTTTTGCTACCCCGTGATATAATATATTTTGATTTGTGAAACTCCAAAATGGTATTGTCATGA

ACCAAATGCTTAATGATCCGAACATGACTTCATTTACAAATTGTTCAATTAGTTTAAATTTTGAATAG

AATAAGTGAGGATTATTTTCTTTCTTTTCTGTGTTAGAAAAATGATAGAGGTGTATCAATATTAAAAT

CGTCTCTTGTAAAATGTTTTTTTATATATACAAGTTCTTTCTATCTAACGTATTAATATGTAATTGCA

TTTTTATTTTATTTTAAAAACTTATTTTCAAATTTCAACATCTTTCGCCATTATTTTACAGAGTCAGT

CCCAAGTTTCATAATTATATAAGTTTCTATTTTTGCAATCATTATTATATAAGGTGTATAAATCTATA

TTTGTATATTTATTATTGATACTTCTAACTAATCTAACTTTGAGAGCCGAACATAGGTTTATTGATGA
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TCGATTCATTTATTTATAGATATCCACATTTACGACCGATTCGTTTACTAAAAAATACAAGTTAAACC

AACTCGGTTTATTTTATTTTATTTTACTAAGAAACCAAACCAAACCAAATATTGACTATCCATAAAAA

CATTATCTTTTTGGTAATAACAATTAGCTATAGGACCAGGTTGAATTAATTTCATCATTTTGATATAA

GGTCCCTTACACGATCCAAACTGAGTAGTTTCGACTTAGACAACCAAATAGAAACGTAAGAAGTATAT

ATAATTAATCAAATAAAATAGTCATAAATAAAAACTTTACCTGCAAAATACCAATAAAATGAAGTTAC

AGGATCATAAACAAAACACTACTGTATCTAAAATGTTCTTAAATTAAAATTAAAATTAAAATTAAAAC

GTCCGGTTCCTCTCAAAAATCTCTTCTTCACTTAAATAATTCAATAAAATACAACCTTAAAACACACA

CACACACACACACACACACACACACACACACACAAGCTCAATTAAAATGGCATCTACAGACTGGGCCT

CATCAGCACCAAATCTCCAGAAGAATATCCCATCTCTATCTCCTGATCAGGTCCATACACGCTCATTA

ATACCCATTTACTGTTTTTTTTTTAAATTAAGTGTTTTTTTTTCTGATTTTTTTGATAATAATTTGTT

TAATTAGATTGAATTGGCCAAGATGTTGATAGAGATGGGTCAGTGCCACGTGTTCCAAAACTGGGCTC

CACCTGGAGTTGATGATGATGAGAAAAAATCTTTCTTTGATCAGGTACTTTATTTTTATCTTTTTATT

CAATTGGGTATTTTTTTTTATTCAATTGGATATTTCTTTTTTAATTTATTCAGGTTATTGTTCTTTTT

GTAATTTCTCTAGATGGGTCATATTAATTATAAGTTATTTGGTAGTGGCATAGTTTAGCAGCATTGGT

TTTGTCTATCTTCTAAATTAGGCTCCTAAATTGAAGTCCTTCGATTATGTTAGGAATTTTAGTATTTG

CCACACCTTTTAAAGTTGGCTTACTTTTTTCCTTATTATCTGTATTCTGTAGTGCATATGATGGGCTA

AAAAAGTATTTTAATAAGCAAAATCTTAGCTGAACCGTATTTGCAAGAGCTATGGTAGAAGCGTAAAA

AATATAAGCTTTTAGCGGCCTATAAAGCTGGAAAGTTAGCTATTTAAGCTTTGAATCGAGCTTTTTTA

CTATGAAGCACGCTTTTTAAAACAGTGGAGCTTAAAATACAAAGTATTTTTGTTTGTTTTTGCTTTTG

CTTTTTGGCCTAGAAAAGATTTTAGGCTTATAAAGTCTTTGTGTTACTCATTTAGTATGTTTTAGTCT

TTAAAAGTGTATTATATTGCTGCTTAATCTAATGTTGTGGCGACCTGATTTCCTAAATCCTAACTCAA

GTCCGTGATCTGGTTTGTTTGTTTCTGGAATGTACTTCATTTCACTTTTTCGTTAAAGCTTGGAAGAT

AGGCACATGTGAGTATGCTGTGGTCGCAACATCTCTGACTACTTGTAAGTGTTGGGAATGAGTTTCGT

GCATCGATGTCATGCAAAACTCGAATCTCTTAATGGAGTTTTTTTAAGAACACATCCGAAGCACTAGG

GTCTTGTATATATTCTCTAGCTTTATTTAACGAACAACAAGCGTTATTTGGCAGTCAAACTGTTGAGA

TTGTTGATTTTGGTTAATGTGTCTATCGGTTAAAAGAGTCAACATATACACGTAGTTGAGTTCCTATC

AGTGAGATTTTTGGATTTTTCTTTCTAATTGTAGGATCAGAGTTATAGATATCAGCTGAGTTGTTAGT

TTTGATTAGGCTCAAGATATTGACAACTTGTTGATGAATGTTTTTCATGAAATTTAGTAAACAAACAT

AGAAATACGATGTTTGCGTCTGAATCTTCTAACGAAGTCGTTAAGTATGTACTTAGATTGATTGTGTT

TTTTCATCGAAATGAAAAAATGTTGCGGAGATGAAGGCCATCACTTTAATTGATAATTTATTTGGTTG

TTAGGTTTATATATCTTCATCAAAAGTGCAGCTTGCCTCTTTTTTATATTACAACATTTATCTATTTC

ATTATTGCTTACGTATCTAACTCGTTATCTTTCAGGGGGCTCGTCTTCATTCAAGCTATCCAGGGGGC

TTAGCTTCATATATAAAAACTGCCAAAGAACTCTTGGCCGATTCAAAAGTTGGGAAGAATCCTTTTGA

TGGATTTGCTCCTTCTGTAAGCAAATATACTCTTGTTTTTAAAATTTAAAGAACAATATTCCTTTAAA

TCTTCATGTATAGAGAGAATGGACTTGAATAAAATAATGAATTTTTTTTACGAAGGTGCCTTCAGGAG

AGTCTTTGGTTTTCGGAGATGATAATTTTGTCCGATTTGAGGAGGCTGGTGTGAGAGAAATGGAGAAA

GCTGCATTCGTTCTTGTTGCTGGTGGTCTTGGTGAACGTCTTGGATACAACGGAATAAAGGTAAATTA

TTACAGGCAATTTTTATTGGTAAAATCTCCCCTTTTTTACACCAAACAATCTATAACAATCAGTATAC

CTATCTATTAAGTTTCACAACTTATGACACCGAGTCTATACAATATCGAACTATTAGTACACCAGGGC

TAAATTTTTTACTTAAAACTAAATAACCAAGTCTTTTTCTTATGAGAAAATAATTATAATTGTTCGCA

TAAGTTGGTGTACTTGGACCAATTTGCACAAAAATCCAAACGATGACTACATCAATGTTAACACTTTC

CACCTTTAAAAACTTGTGATTTTACTTTTTCAAAGCAAAAAAAGAAGAACTTGTCTTGTCTGGAAGGT

TGTCGTTTTCTCGTCTAAATTGTGAATGTTGATAGGTTGGTGTAGTTGTTAGATATTTTGTAGATTGG

TGTCTAAAATGGAGCTTTAAAAGTATGGTGTGGTAATTGTTTGATATTTTGTTGATTAATGTGACTAA

ATTGGAGCTTTAACAGTATGGTGTACAAATTGTTAAAAAGTGATAGGTTGGTGTGAAAACAATGATGT

TTCCCGATCTTCATTTAATGTTGGATCAAGCATAACTAGGTGTCAATATGATTTTACTAGTTAGCATG

TCATGAGTGATCCTAAATTCCTTATGTAACCTCCTTGATTATTTGAATATATCCAATTACTTTGTTGT

AACATGCTGGGTATTGGCATCGAATTAAGTACTATAGTTGGGTGTTGTACAACTCAAACAACTCCATG

TATCTATGTTTCTCTTCTAGGTGGCTCTTCCTCGAGAATCTTCTACTGGAACATGTTTTTTACAGCAT

TATATGGAGTCTATTTTGGCCTTACAGGAAGCTAGCCATAAACTGCAAGGAGGTTTACTTTCAAACTT

AGGCCTTTATTTTGTATTATGTGAACTTCTTCTATTAATGAATATGAAATTATCTGTTGGTCTCAAAT

GTGCTTTTGTCTTCGTTAGTTAGTGACCCTTCAAGGCACCACAATGCTATTGTCTGGTAATATGAACG

TGGAAGCTTCTTTCTGAACTTTTTAGCTCAGGTTTGAAGCGAATATTTTTTTAACAGGACTAGTTACA
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AATGTATCAACTAACTTGTACTGAGATTTCAATTTTATACGCGGACCTATACAAGTTTGCAATTAGTC

CCCTAACCTAACATTTTTTTTCCGATTTATACATTACATTGAATCAGCCCATTGTTTAGGGGTTAAAA

TAGGAACATTTGAAAGAATACTGTTCAAAAGCAAAAAAAAATAAAAATGAAGAAACAAATCTGACTTT

CTTATTCCATAAACTTCAACCAATTACTTTGATTTATTTTTGGTACACTAAATGCACTAGATTGCCAA

GAATAATGTTAAATTAGTATAGAAATTGTTAAGTTTGTATACAACACATAAATCAGCTGATAAGTTAG

TAGAGAAACTTTAGAATAAATAAATTAAATGCAACAGCTGATATAAGCATAGTTAATACACACATCGT

AGTATTTTTAGCAACATTATTTCTTTAAACTTGTAGGTGGAAGCGAAAGACAGATTCCTTTTGTTATA

ATGACATCTGATGATACACATGCGCGTACTTTGGAGCTACTTGAAACAAATTCTTATTTTGGAATGAA

CCCTACTCAAGTAAAACTATTAAAACAGGTAATAGACTGATACTGGCCGCTACTATTATAAAGAGGAT

ATTCCTGTAGAATAGAATTGCATAATACATCCTATACTTTCAGGAAAAAGTTGCCTGCTTAGATGACA

ATGATGCAAGACTTGCTTTGGAGACACGTAATAATTACAGAATTCAGGTGAATTGCTTAAATCTTTGC

TTTCAACAGTTATTGGAAAACAAGTATGCTCATTTTCTTACCATTGTCATGCCTTTTCTTATTCACAT

TTTTTGTGTGTGATTATAGACGAAACCGCATGGCCATGGTGATGTTCATTCTCTTCTTTATTCAAGTG

GTCTTCTTAAGGAATGGTACGTTAAATATGGTAAAATACAAATAACCCGCTGTACTATGAGTAGTTTG

GAAGTAACCTCCATTTACTTTGGTTACTAGGAATGAACACCCACCTACTTTTTAACTTTTGCAAACAA

TCTCTGTCATCAAATTTAAATGGCATAACGTTGTCGTTAGTGATCCGTTTTGGATGTCCTTTTGATAC

ATTTACCTTGTTAATATCTATGCATGTAAGACAACAGCTAGCGGGGAAAAAAATCAATTTGATCAAAA

AGCTGTATAGAAGCAAATCATTTATTTTTTTCAAAACCCGAATGCTACTGGCATTGCAAAAGATATCT

AAAGAGAACATGAAAGATAGAAAATGAATCATCCAAAACGAATGACCGAGATTAAAGTTTTTGTCTTT

TTAAAATTGGATATAAGGTTGGTTGCAAAAATGTAAATAGTACATGGGTTTATTGCAAAATACCCAGA

GTGTTCTGGGCCATTTGCACTTGATCGTTAAATATTCAGGTTGCAGAATTTAACTACTCTGAATTTGG

TGTATATTCTGTTTTAAAAGGCATGCTGCTGGTTTGAGATGGGTTCTTTTTTTCCAAGATACCAATGG

ACTTCTATTCAAGGTTCATAAGTGTTTTCTTTTAAGGCCTTATAGCTCGTTTTGTTGTATGCTATCTT

TCTTATCAATCTTTGTATATGTGCAGGCAATTCCATCAGCTCTGGGCGTAAGTGCTACCAAACAGTAC

CATGTAAACTCTCTTGCAGTGCCTCGTAAAGCTAAGGAAGCTATTGGTGGAATTACCAAATTGACCCA

CTCCGATGGTAATTTTACTACTCAGAAGCTCTCTTTTTTTAGAACTTTGAAGTGGCTGTGAGCTTTAA

GATTTGTTATGGTAAGACTTTTACCGAAAATAAAGTTTCATGTCTGGTATGTGGAGTATGATGCTTAG

CTGGCCCTTATATGCCTGCAGAACATGTTCTGTGTAAGGGATGATTATTGTTTACTACACCAACCTAT

CGGTGGTTAAGAATCTGCATACTCACCTTACAAGATTAACAATTTACATACTCACCTATACTAGATTC

ATCAATCAACACACTCCAGTTAACTTGTGTTAACTTTTTAACAGAGTTTTTGGTCACGTGCGACGTCT

GTTTTACCCTTAAATCGTAACTCGGAGTGGTCACATGATCACACGTGGCCAAACTTCTGTTAAAAAGC

TAACATAAGTTAACTGGAGTGTGTTGATTGATGAATTTGGTATAGGTGAGTATGTAAATTGTTAAATG

TTAATCTTGTAAGGTGAGTTTGCAGATTCTTAACCACCAATAGGTTGGTGTAGTAAACAATCATTTTC

CCTTTGTGTAAATGATTTGACTCCTATATTTTAGCAAATATGTGAAATATTGTGGTTCTTCAGGATTT

ACTGTTAAGATACTCATGGATTAACTTAGGGTGCAAACTGCAAACCACAATTAACTATTCGTGAAATC

AAAACTGATAACCGTGCGTACAATTCTGTTAAGCAAATATAGCTACATGCTCCTCGTCGAGGTGAATA

AAATACTGATCATGGTTTTGACGTTTTTACAGATCTAAGTGTCTGGCGGTTCAAAATGAGATATCTTG

TATTGTACTTGTAATTGCTAAGGAGTCCAACATGAGATAGTTTTGCATGTTAATAATACCATTCATTT

TTTATATTTATGATGGAATGTAAGTCATTAGTCACTATTTCTTATTTGGTGTTGTGATAATATCAGGT

AGAGCTATGGTAATTAATGTGGAGTACAACCAACTTGATCCATTACTTAGAGCAACTGGTCATCCTGA

GGGAGATGTCAACTGCGAAACAGGCTATTCTCCTTTTCCTGGAAACATAAACCAGGTATTATTTATCT

GAACAAATTTCAATTTCTACCTAATTTACTAGGGTTATTAATCACCTTCGCGAAACTATCTGCAGAAT

TTTTTTTATTACGGTGACATTGTTGAAGTACAATGAATCCAGAAACAATTGGGAGAATCTGGTTTATT

TTTAATTGTTTATAGCCCGTTCTTGCAGTTGATTCTTGAGATTGGCCCCTATATTGAGGAGCTTTCAA

GAACTGGAGGTGCTATAAAGGAGTTTGTTAACCCCAAGTTAGCTCTCTCTCTCTCTCTCTCTTGTGTA

ATCGTTTGCCAAGTCTATTCAAGTTAAACAAATAAATGCAGAGTGTAACGTTCTTCACTTTTCTTTTT

GGTTCTTTACTATTTTTTATAATAATATCTAGACATAATTGTATATCTCATGATATTGGTAGAGTGAC

ACTAGAATATCGTTGTTCATTATATTTAAGACCTTGGTTGTATTGCTCAGATAACTAACCAATGTTTT

TTGCAATTTCTATAGGTATAAAGATTCAACAAAAACATCATTCAAGTCCTCCACTAGATTAGAGTGCA

TGATGCAAGACTATCCCAAGACACTGCCTCCAAGTGCAAGCGTTGGATTTACAGTAAGTAACTGCTGA

CAAGTCTTTTTTATTTAATATAATTTGATCCTTTAAAATCTATTTATATATATTCATGTGGTTATTAA

AGAGCAAGTGGTATAACGTAACTTTGACATTCCTTAGGTGATGGATGCTTGGCTTGCTTATGCACCAG

TGAAGAACAATCCCGAAGATGCTGCTAAGGTACACAAGTATATTATGAGCATTAAATTATCTCAAAAC
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TCTTTAGTCATCAAAAACTATTTAGAATGTTTAGTTCAAACAAATATTGTTCTGAATTAATATTCACC

AAGTCTCTAGTTATGACTTTGGTATTCATCAAAATGTGATTCACTCTATATGACAATAAAGGAAGATC

TGTTCCAAATCTAGATGTTCTGGCTTAGATGTACAGCCTGTTTACACTTGTTGATTAGATGAGGTTCG

TAATCAACGACGAGCTAATATTATCGAATATGTAGCTCTATTTTTTTATATAGGTGGTGCGAGGGAAG

TGGTAGTAATTCAGGATACGGTTTTAGTTATATACATGTGTGTATACAGTACTCCTTTATATATCAAC

TCTAGATTGTATATTCAACCCATTGATTCAATCTAGAGATTATCAACAAATGCTCTTGTTTTGAAGGT

ACCTAAGGGAAATCCATACCATAGTGCAACCTCTGGGGAAATGGCCATTTACCGAGCTAACAGCCTTA

TGCTCAAAAAGGTATTCTATCTAAAATTTAGTTTAATCTTAATACAGGATACTGAATCTTTTATTCCA

TAATAGTTTTTTTGTGTTTCCCAACCATACATTTCCACAAACGGAATCTAGCCATATATTGCATTCTA

AAGAATAGTTGCCGAACCGTAGGACTGAAGATCTGACCCTGAATTTCGTTATGTATATTCCAAGTTGG

TGAATTAAACACATTTAAGAATGCCAAGTGTTTCAAGATAAGTTCAAAAGTGAAGCTAATTCTTCAGG

GAATGTGAACGAACTTTCATTGCAGATGCTTGATGCTAAATTAAGAGCTCTAGATCTTTCATAAATGT

ATAAACGCACTCGTGCATGTTTTCCATGTGAACCATTGTTTTATAAATTCAAATTCATGAATTGCAAC

TGCTTTCGGAAAATAAAACTTTTATTGTACCTATTTTTTTTTTCAGGCTGGTGTTAGTGTAGATGAAC

CAGTTCTTCAAGTCTTCAACGGGCAAGAAGTGGAAGTGTGGCCACGTGTCACCTGGAGCCCTAAGTGG

GCACTAACTTTTGCTGATGTTAGAAGTAAATTGAGTGGAAAAAATTCAATAACACAAAAATCTACCTT

AGTTATTAACAGTCGTAATATTTTTCTCGAGGGTCTCTCTCTAGATGGTGCTCTTGTCGTCAACGCGG

TCAAAGAAGCAGAGGTATATCTTATGGTTAAATGTTTATTATTAAATATGACTCTTCTTTTTTGTAGG

AAGGATCATACTATTTGTGTTAGTTTTGGCTCTTTATTTTGTACAGTTCATGAGCCTCATTATAGGAT

TATCCTTAGTGATTTAAGTAGATAGCGCTTTGGCAATTTTTTTGAATATATTCCCTTGGCTGTCTTTA

GTTGGTTATATCCGGGCTTTTTATTTTTCCGTTTTGTAAACCAACAATATCTTTTTTGTTTCTTTTTT

GTTTCATCTTGTCACTGGTTTGGATTTGATGCATGATATAGGTTTTTAGTGAGTTTTAATGTTTTTTG

GGGGGGTATCTCCAAATGTGACAAAAGAACTTGGGAGTTTCTGAATTTGGGGGTTTCCACTAATCTGA

TTTTACTGCAAGGTTTCCTTGTGGTGATTTCTCATTCCAGAAGAAATTAAGTTTTCATTTTGTCATGT

TTCAACATTAAGAAGTCGTTGGATCTGACTGCAATCTTATTGCTAATGTATACGATTAAACTTAATAG

TTTACTTGTTTCTAAAAAAATAACAGGTGAAAATTGGAGGTTCAGTGCAAAACAAAGGCTGGAGCCTC

GAAAGTGTCGATTTTAAAGACACATCAGCACCTGAGGAGGTTAGGATTAGGGGTTTTCGGGTAAAGAG

AGATGAGCAATTGGAGAAGACTTACAGCGAGCCGGGTAATTTCTTCTTAAAGGCTTGAACCCTAATAC

CCAAAGATGTCAGTGATTCATTTTCTTGCCATTTTGATTAATTCTTTTCTTTTTACCCGTTCATAAGT

TAGAGACTGCTAGTCCTCCTATTTGAAACTGGGGAGACGGTAAATGGCGTGTGCGATTGTAATAAACT

GTTTTTCAAGCACATTTGTCATCATATTTGTTACATCTTCGGAGCACCGCTCTCGGTGTAAATCCTGA

GTGAATAAATTGGGGTTGGGTAAAGTTGATTAGTCGTTTTGAGTTCGAAACTGTATTTTGATCTCCTC

TGTTGACGAATAGAACTTTCAATTAAATTGTTATGATTAATTTTTGTTGCAAGTACTCCCGTAGTCGA

TGTGTCTCTTAGTACGTTGTTTGATTGGAATTTGTTGTTCTTTGTCGTAAGAATTATTCAAAAACGAT

AAAACATGAACATAACGAATTTGAGAAATGAGAACATAAGTTGTTTTAACTTTCTGCTAATGGAATTG

AATCAAGATAATATTAGCTATGAAACATTACATATATGGCTATGAAACATTATACTGAACATTATACC

ATGTGTGATTGTATGTTACTAGAGAGAGAGAGAGAGAGAGAGAGAGAGACCAGATGCAACAACCAAGA

TAAGCCATAAAATCAAATATGGTTGAAGTCTTTTTCATATTTCGAACAATTAAAATTAATTACCCAGG

TGAGTTTGGGTTTTCTCTGTGCAAGTCAAAAATCCTAGTTACTCATATGAAGGCTTTTAAGTTTTAAC

TAATGATTCTGGCTAATGTAAATCAATGACTTGTGATTATGTTAACAAGTGGGATGGGGCCATAACTC

TTAAATTAATAACCCACATTTTGTTCGTTAAGTAAATTGATTATACCATGTCATACTATCAAATATCA

ATAACATCATTGGTTCTAATGAGTCAAATGCTAATTAATGCCAAAAATATAGTCTAATTTGGGAAAAA

CGATATGAAAATATGTCCCCGAAGCACATGTTAACAAAAAAGGGTCCGTATTAAAAAAATCGTCAATA

AAGTTACAATTGTACTAATATACCCGAATGTTTAATAGTAGTTGTTACCGGTACCTATCTAATATAAT

TATATTTGGAAACTACAACATAACTTACTCCTTTTAAAGGGAAATAAAACTAAACAAATTAAATTTTG

GCCAAACATGTGAGTGTGGGTGACCGACACATCAATCTTATCTGATAACTAGAATCAAAATAAGATAA

GTCGTATGAAATTAAAGCTCTTTCCCCTTTTTCCATATGTATCTATCTATCCACTTTAGTATGTCATG

TATCTTGTGTACTTCGTTTAATCTACTAATATCACGAACCACATTAGATATTTACAACTTGTATACTT

CATTTAATCTACTAATATCACGAATCACATTAGATATTTACAACTTTTGTACTTCATTTAATCTATTA

ATATCACGAACTACATTAGATATTTGCAAGTCCCCCTGCAAAGAAATATTAGTATTCACTTATCCGGG

ACCTTAATTAGAACTAAAATCTGTTTTATAAAGTTTGCGAAAAGCGGATCGGATTTAGTGTGCCCCGG

ACTAAGGCAGGTCCGTCTGCCTTTTGGCCAAAACGTGATAATACGTGACACTTTTATTAGGTTCTCAT

AGTTTGACTGTTCACTCTATGGTCCCCTAAGTTTAAATATCTTATACCAATAAATCATATTCGACCAC
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CCTTTCGTATTTGGTTGGGCGATGTGATTCATTTATAAACTATAACCCTATATGTCAATTAATTTTTA

TTGGTTTCCTATACTAAGGGACTTACTACGTCCCCATAAAATTTTAGGTGGTTTTTATTGATATTTGT

TTGTTAATTCACTACAATAAATATCAATAAACCATATATCTAAAAAGAACACGAAATCTATATCTAGG

GACTTACTATGTCCCCGGAGTGAATTCACGAACAAGAAATCTAAGAATGGTCGAATATGGTTTATTGA

TAATTCACTATAAGAAATATCAATAAAACATAGCAAATACACGTTGTTGCTTATCTAATAAAAAAGTG

AATGTCGTTAAATTTCGTAACAGGTAGCAGCAACAAAATCTGTTACAGTTGTGTTGCTAAATTTAGTA

ACACTCACTTTTAAAAAAAATTCCATGTCTTTATGATGATATATGAGTATTATTTTATTTGCAGTGAT

TTGATTTGATTTAATTTAATTTAATTTACATGCATGGATCAATAAAGTTTTTCGAATTGCGATATTGG

GACTAATGTTGTAATAAACAGTAGATCTTTTATTATTTTTGGCACGTAATCATATATGTTGGCCAGCT

TCGTGTCCTTGATAAGACACATATAACCGACCACTTATAATCTTTACACATTCTATTTCTATATATAT

ATATATTATATATACATCTTTATATATACATGCACTTTGTTTAATTTTCCTTTACTGCAATTTAATGG

CTATTTGGTTTTTGAGATCAAGAAACATTTCCAATCATCTATATAGAAAGACTGGTTTTGTAAGGGAA

AATTTGGCCCAATTTTTTTTAAATAGTGACAAATTTGAAAAAAAACCTGGATTTTGCGGTGAACATGC

TACCTTTTTCAACTCCAGACGATTTGTTTCAATCAAACCCCATAAGCAAGAGGAATTGTCCCAAAATG

AGGTGATTTATGAGCAACTATATATTGATCTAATAGAACTACTTTTTTCCCATTAAATAGTGATTGTG

TTGCAGTAATTTGTAACATGCATGATGATTAAATTGTTGAATTTTATATCTCATTTTTTTGTGCATTT

TATGATGTGGTCCTATTAGGTTTGTAATACCGAGTGTTTAAAGTTTTTTTTTTAATGACTGTGTTGTC

CGGTCCGGTCCATTTCACTTGCACCTCGAACATTCAATGTACTTAACTTGCTTATTGTGACAATTTGG

CCCTCAATTTTGTGTAGGTAACTTTGAATCACTTTTTGTTGTGGCTCTTCTAAAGGAAGTCATATGAT

CACTAAGATGGGATCTTTTTGCATTTCTGAGAATAATTTCGCAATCCTTTTTGAAAATGATTTAAGTT

AAAAAAAAACTGGTTAGATTTTTTAAAGTAATGGGTTGCTCAAGTGTTAGGGTCTCTGAAGGCGTCCA

TTGGGAGGTTTTTGCTTATCAAAATAAGCATTTTTACTTATTTTCTTTCCTATTTTGCTTTTCTCATG

TTGGGTTGCCTGAGTTTTCTTAAGAGTTAGTTTTATGCACTCCAGAGTTCGGTACTAGTGGCGGAGCA

ACTACCAATAATGCCGGGTTGTCATAACCAAAACGTAATTTGCAGGGTTTGCCAAAGTCCATTACCTG

AAATATTTTAAAGAACCCAAGGTGCATGGGAAACAAACTTTTTGTTGATTTGAGTTGTGGTGGCAAAC

CTTCCACCCTTGGTTCAGTACAGACGTCGATTGTTTTAACTACTCCTATTAGGCAAATACCATGAGAA

GTATGATTAGTCAACTTTCTGGCCATTTTAAAATTGTATTCTAGTTATTGTTTATAATCAAAATCCTT

ACTCAACTATGGCATACCATGGTTACATCTTTAAAAGTGAGACATCTTTTTTACATTACAAGGTAATT

TAATTGTACTAAGAGGGCAAAAATCCTTTGAAATTTATTTATATTTGCATAAATCATATATGATACAT

GTTATGCCAGACCCTGGATTTTCCTGGTGGAAAAATAAGATTTACTTCAGAGATGAGATTTCTTTCTG

ACTCCCCAACAGAGAGGATACCTTGTTATCAGGTTCTTGATGACGATGGATACACAATGACGGGAAAT

GAGATTGAGCAGGTAATATCATTAGATGTTTTGCATCTTGTATAATATTGAACAATGCATATGAATTA

TGTAGTGTACACAAGTGATACATCACTCACGCTTTGCTTCCGTTTCTCGTTATTTCTTATGATATAGG

TGAGCAAAGAAGTTGCAATGAAGATGTATAAAGATATGGTTACGCTTCAAACTATGGATAGTATATTT

TATGATGCACAGAGACAAGGACGTATTTCTTTTTATGTGACTTCAATGGGAGAAGAGGCTATCAATAT

TGCCTCAGCTGCTGCACTTACCTTAGAGGATGTTGTATTGCCGCAGGTACAATATTAGTTAGGGTACA

AGTCTTTCTTAAATACATAACTACTTATATGTGTAAATCGTAACTAGCCTATTGTTGGTACTCGTCAA

CTACGTAATATGCCATGAAGATGTTTTTTACTTATTTTTCCAGATTTTGGGGAAGTGATGTATTGAAA

AATGCGAAACAATGAGAAGTTTTAGAATTTCGTTTGTTTTATAAATTAGTTGAAGGAACATAAGTCTT

GAAGCAGATTGCAAAGCTATGGTTGTTTTGGGCTTATTTTTCTTTCGATTTCCTACTTTCGGAACTGA

GGGCATTGTGTTGCAGTTTTTAAGCAAATAAGCTGGATTTTTTTTGTGGTTCAGAAAAAATCTGCAAA

TATCTAGTTTAAGACTTCTAGTTTTACTAGCCAAAATGCCAGAAAATTTGACCTTTTAAGCGATCAAT

CAAAAGTAGCTAAGATCTTAAACAAAAAACTAAAAATCAGAGCTTGAAAGCTTCAAGCAAACAAGGCC

TTGTAACTATCTTTAACGAACAAAAAGAGTGATCATTCAATTTTGTTTACTAGCTTAAGTGCACTTTA

TCCCCATCATAAGCTGAATTACAACTCTTTAAGGTTATATTTAGAGACACATTCGTGATTTGCTTGTG

CACTTTATACCTACATATGCAATGCAGTACAGAGAGCCTGGCATTCTTTTATGGCGTGGTTTCACCCT

TCAAGAATTTGCTAACCAATGCTTTGGGAACAAATCTGATTATGGCAAAGGAAGGCAAATGCCTATTC

ATTATGGGTCCAAAAAGCTTAATTACTTCACAATCTCTTCGCCAATTGCGTAAGTGTTCTATTCTGTT

TCTCACTATTTTTTTATTTTTTTTTGTTCTTTCAAATCACTCATATCATTTTTTGTTCTCAGAACACA

GATTCCTCAAGCCGTCGGTGTGGCGTATTCTCTCAAAATGGAAAAGAAAGATGCATGTGTTGTGACTT

ATTTTGGGGATGGTGGTACTAGTGAGGTAATGAAATTTCTGCAAATTTTAAGTTTAGGAACAGGGTGA

ACAGATAAATATAATAAGGGAAAACAATCTATTGTATCATGAATTTTTAAATTTTACCGTAATTTCCA

AAACATGTCATTATACATATCAGAAAAAAAAAACAAGACGCATATTTGTGTTCCCGTCGTGAGACCGT
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GGAGATTTGCATTAATCAAATCTTGATTTGGAGCGTTTTTGCAAAAAAGTGTCCAAGTTGATGTCTAA

ATTGATGTCCATATAACCTTTCCCTATATATATATATTCTGGTATTTTGCATTCTAATTGGGTTGTAA

TTTTGTCAGGGTGACTTCCATGCTGGGATGAACTTTGCAGCAGTAATGGATGCGCCTGTTATTTTCTT

CTGCCGAAACAATGGGTGGGCCATAAGCACTCCTATTTCCCAGCAGTTTCGAAGTATTTCTCGTTGTC

AATAACAATTGTATTGATTTAAAGTTAATATGATCATTTTGCTTCACTTTTCATTTATTTGGTCATTG

CTTACAAGTTTATTCCCATTTCTATTGCCATTTCTCTTAATCTATCATCCGCGGAAACAAAAGGAGTA

ACAAATTAGCATTTTGCAAGAAAAAAAACCCATACGTGTTCTTTAACCGATCTAGGAATGAGGTCACG

TGTAAAATATGAATACTGTAATCAACACCGCTTTGTTATCAAAGCAAATTTTACTTTAGTTCCTGTTT

TTTTTTTGTTCTTACAACAGGTGATGGAGTTGTTGCTAAAGGTCAAGCCTATGGAATCCAAAGTATTC

GGATAGATGGGAACGATGCACTTGCTGTTTATAATGCCATAAGAGCAGCACGTGAAATAGCAATCACT

GAACAAAAGCCCATACTGATTGAGGTGCATCTTGTTTCTTGTTTCAAAAATCTGATTTTTCTCCCTTT

TTTTTTTCAATTCCTTCTTTTGTAAAAGTTTTATATCTTCCATGTGAAACTTATGTGCAACTCTTAGA

CAAGAGAAGAAAAATCGACACACACATCTTAATTACTGAACCATAACAACTGAAATTTAAATTATCTA

AGCTCCTTTTATTGAGTAATTAAGTCTTTCCAGATACCACAATTATGATGAAATAATAACATATCCAA

GTTGTGTTTGCCCGGTAGCTTTTATTAAGTTAAAGATAAATCAATTTAAAGGAGTAATGCACTACGTT

GTTTTAGGGGTCATACTGTATGTAAGAGTTTAAAGGTAAAGCGTAGGGGAAAAACAGGACACAGAGTT

TACTGTTTTTCTGTACTTATGATGGCTTTGAATTGTTAGGCACTAACCTATCGAGCTGGACACCATTC

CACATCTGATGATTCAACGAAATATCGGCCAGCAGACGAAATAGAGCACTGGAGAACAGCACGTAGCC

CAGTTGCAAGATTTAGAAAATGGGTCGATAGAAATGGTTGGTGGACCGATAAAGACGAATCTGATCTT

CGAGAAGATGTCAAAAAACAGGTTAGAACAAGTTATGAAGCAAAGTACTACTTATCCGGTTTTCCGTT

ATCATTCAAAATGTACTTATAACTGGTTTCTGGTTATCGTTCCCAAAATGTATACAAACACACACAAG

TGATTAGTTCTCAAGCAAACATTCTGAAACTAACCAGGGAAGGAGCTATGTGGTGGGCTAGAGCCCGC

ACTATCATAGGAGGTGCAGGGTTCGAGTCTTGTTAAGGGGGTAGGTGTGAAATCCATTGATCCTCCTT

AATAAGATTTTAAAAGAAAAGAAAAAAAATATGTGGTGCTCTTAGGGTGAGGGTACCCCTCGGTAATT

ACAAAAAAGAACATATCATTTTATGCGATATATTCTGAAACTAAATCTGACCTACATTCCTGCAAAAG

TAATTTTCTCGTGTTCTGGATATTCTTTTTGTTTTGGAACCGAAATGACACCAAGTCAAAGTCCTTTG

CTTCTATGATTTTTTAGTCTCCAAGCTAGGTACAACAAGAATTAAACACGAGACGGTGAAAATTTTGA

ATACTCAATCGAACATGTATTTATATTAAACTGATGAATTTAACTGCTGCAGTTATTACAAGCGATAC

GGGTAGCGGAGAAAGAATCCAAGCCTCCGCTAGAGAATATGTTCACAGATGTGTATGAAAGTGTACCT

ATGAATCTACGCGAACAAGAGGAGTCATTGAGAGAAACTATGAAAAGATATCCACAAGACTACCCTAA

GGATGTCCCTTTGTAGATGGTATATACCAAAACTTATAAAAATGGGGTTGTAATGGCATCTTTGTGGA

GACAAAATGCGAAACTGTAAATTGTTAATGTCAGTAATTTTCTCTTTTTGTTTGACTAGCTTCTTGTT

GCAGTTTTGGAAGGTTCCCTTACGGGGTTGTTTGATTATTTCATGTTTTGATGGTAGAATTTAAAAGA

GAATAATTCGCTTTCAGCTGATGCTGCAAAAAAGATTCATTCAGCTTGAAACTTTCAACTTTTTTCAG

CAAGAAACCAAAAAATAGATGAATTTGTCAACAAAATAAGGTACTCTTAGGGACCGGATAAATTTTAG

GGGTCTGAACTCTGAAGCAAAGTTGTCCCAAAACAATACAAAACTTGAAAAAAGAAGATATGGAGATA

AAATACTGGTGGCACAGGAAACACCGATACAATAGATTTGAGTAAACAATAGATGACCTTGTAACTTG

TTAGTCGTATACGCAAAGCAAATTAAAATATTTTTGAGTTACCAATAGATGACCTTGTTCATATACGC

AAAGCAAATTAAGATATCGGAAATCCCTTTGTTTGAAATGTTGACATAACAATGCATGTGGCATAAGG

AACACCGTTACAACAAGTTTAAGTAGTACTGTAGTAGTATATTTCATCTTATTAGTCCACTATGCAAA

AACACATCAGTAATCCAGAAATTCATTCGTCACAAAGCGTGTCCATATGATGTTTAGTTCGAAGCATA

AGTGTCCATATGATGTTGGACTAAAGTGTTTAGATCGACATTCTTAGTCGGATGAGAAAACTTTTTTT

GTGGGGCTGGAGTTCCCTGAGAGACGAGGCAAAGGAGTATAATCAACTTACCAACTGTCGTGGTTAGT

TTACAAGTACTCAGGCCTTGTTCGGTTGTGGCCGGTAGTAAGAGTTCACGAGGGGTTATGCTTAGACA

ACAAAATACCATTTCAATCCCATTTCCATCGACTGGTCCCAACTCCTTAACTGGCGAGGGGATGTCGG

CACCCCCTCGTCCGGACCGATATCAACTCCACAGCAGGCGATCCGGGCCTGTCAACCATGGGTAACGC

GTCACCCCGGATCTTGAAGGGCCGGACCGTGTCTAGGCCGGCCCGGAGAAGCTTGTCGAGCACACTTC

CCCAATTAATGTTGCTGCT 
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Appendix C 

 

Genomic DNA sequences of 51 genes identified within the assembled Primula 

vulgaris sequence. All sequences include 500bp at both 5’ and 3’ ends of gene. 

Exons are shown in red. Orientation of genes within the assembled sequence is also 

shown. 

 

PvG1 (+/+) 
ATTACACATCGATACATGCACTCATACGTAAAAACCCTAAAAGATCCACACTTCTTACAACTCCTCTC

GACGAAAAAGTATGAACGGTAGTAACTCTGCCAAGATACACTTGATCTTTGCTATTAATTGTCCAGGC

GTCGTACGTGTCAAGAGCGGAAGCTCTTTGTCATTTAAAGAAGATCCCACTGTTGTGACTAGTGATCT

AGTTTGGTGTGGAAAATATAGTAAAACTTTTATAAATTAATAATGTTGGTAGCATGAATATTTATTAA

TTTAGAAAGATATTAATTAATCGATCAATTAATAATTATTAATTTAAAGAGGTTTTTATTATTCAATA

AATATACTTGTTCATAACATAAATTAACTTATTATAATTATTAATAATATTCGCTAAAATTATTAGTA

AAGTCAAATACACTAATTCATCTAACCGTATATAAATTTTGTTACATATTAAACCGTTTAGCAAACTA

AAAATAGACATTGAATATCATTGAATGAAGCAGTACAACTCATTATTTAATCACATATAGAGCTTTTT

ATCAATACCATATATTTTTAAGGCAATAAGAAAAGTTAGAGATAAACTCCAAGTATATTTAAATTTTA

AGAAAAGACAAACGAATATAGAGTTATATTTCACTAAATCGTTCTACTAATATTAGTCATTAAAAATA

ATTATTAATTTATGTTTTCGTTGGAACCAAATACTTATATAAGCATTTTTCAAAAATTTATTATTTTA

TTAATTTATCGAAATTGATGAATTTTTACGGTAGTTCGAGTCGGGACCGAAAAAAATATTAATTTAAA

AAGTTTATTAATTTAGTGAGTAATAATTTATAGAGGTTCTGTATTAATGTAGATTTAAGTCTCATCAA

TTGGATTTATAATAGAACATGATGACTGTTTACAATAGTTCGCTACAGAAATAATTGTTGGGGGATTT

ATAAAACTGTTAAATAATGATACAGTCCATTCTTTGGCTACCACATGTTATGTCTCCGTTACAAAAAA

AATACTCAAATAGCGACGGGATTAGTGACGGTATTTTTTTTTTACGAGCTTATTAGCGACGGTTTTTG

TGACGGTTTTGTGACAGTTTAGTCAATTTGCGACAGATTTGTGACAACTTTTTAAATTGGTGACAGGC

TTGTGACATTTTTTAACTCTCATTAAATCAAACATTATTTTGTAGTGCTCGTTAACTATAAATGCTTC

CCATGTTGCTGCAAGTGCCTTAAAAAACGTTGCCAAGTCAGTCAGTCAGTCCACAAAAGAGCAAACCA

TCAATGTAACTGTTCCGTCAAATCGCAAGCTGAACTTATCACTATAAAATAATTTTTGATTTAATAAG

AGTCAAAAGCTGTCACAAGCCTGTTGCTAATTTAAAAAGTTGTCACAAATCTGTCGCAAATTGACTAA

ACTGTCACAAAACCGTCACAAAAACCGTCGCTAATAAACTCGTAACAAAAAATATCATCACTAATCCC

GTCGATATTTGAGTATTTTTTTGTAGTGTATACTTGTTTTCGCTAGTAAATTTTGCCTGTTTTCCATA

TCCAACTTCATTCAACAATTTATCGAAACATGCAGCCACGTTATTGACCAATCACTAGCCAAAGCCTG

CTTCTGGACACGACTCGTTTTCAACATTTACTTGGCCAAATTCTGTCGACGTTTTTGACCAATACTAG

CCAAAATCCAACTACGAATTAAGGTTCTAACAGTAATCAATTTAACGATCTCATTATCCTTAAGGGCA

ACCCAACCGGTTATAGCATGTCCTACTATATATATTGTATCTTGAACTTTGCTTAATTACCGGTTTCA

AACTAACCCGAATAGTTACTATGGAGGCGTTTTTCCATAGACTAAACATTCTTCAGTTTCAATAATAG

ATGGTAGGAGTTTATGTAGCTTCATAAAAATGCAGTACTACTGCATTGTTAGCTACTCCATCCGTTCC

CAATTAATTGTCCATTACGAAACTACGTACAATTTTAACCGGCCAATAGCTTATGTCAAAATTGTCGG

AATAAAAAATTTCAAAATTTAATCATATGGTTAAACATTAAATTATATGATTTAGTTTTAAAAATTTT

CATTTCGACAATTTTGATACATGTTATAAGCCGATCAAAATTACACGTAATTTCGTAAAGTACAATTA

ATCGGGAACGGAGAGAGTATTAATTAAGTAGATGTATACAATAATTGTTTACTTGTTAAATTAATTAC

AGCTTTATAAAGTTGAAGTTTATGGATAACCAACTATCATTAATTGTCTTTATACAGCGAAACAGGTG

AATTAATATGACATGAATTAGGGGCTGCAAATGAGTTGAGCCGATCTTATCTGTGCTCAAGCATGACT

TGTTTACTAAACAAACCTTAAAATACTATTCAAACTCGGCTCGTTTAGAGACGAGTTGTTCGTGAGTC

TTTTCTCAACATGGCAAATTTAATATCGTTTTACTTAAAAAAATATTTTTTACTTAGCTAAAATAAAT

GTTAAAATAAGAAATAATAAATAATAAATTTAGTTTATGATTTTAGTTTTAATTAGACTTAGTTTTAA

AAAATAAACTTACTACATAAATTGAAGAGTATATATTGATCGACCATCAACATTATATTAGATAAAGT

TTACATGTATAAGAAGTAAAATATGTGAAAATTTTATATTAAAAATGATTAACCGAGTTTTCAAACGA

GCCGAACATGTTCACGAGCCTTATTAGTATGTTTAACCTCGGCTCATTAGTAATAAACGAACATGAAC

CGAGTTTTTAACGAGGTAAAAACAGACACGTTCATTAACGACTCGGTTTAATGGCAGGCTAGTCAAAA
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TATATAGACGAGCGAGTAGGACTTTTGCTTTCCTTAACTATTTTTTATATCTTAGTGCCTATATTTTT

GACCCAAATTATTTACAATTGTCACCAATATTTAAGAATCTATATTTTAAAACTAAAAAGTACAAAAA

AAATTCCTTCTTCTGTGTACCAAGTCTAACTTTGTAAATCTAAATTATTTGACTTGAATTTGTCATCG

ATCAATTATTTGTAATTGTTTCCTTCTTTGATGTAACATTTTTTTTCGTACTCTACTGTTTAAGTCGA

TGGCTTATAATGGTAGGTTTGTGTTTGCATATGAACACGTTTCAACGTGTATATTAAACAAAACAATT

GCACCTTAATACGTGTTTCATTATGCCAACGTAGTCCGAATTTACTTGTAGCAGAAATTGTAGACAAT

ATGTTTGATCAAATACTTATTTAAATAGTTTATTCTCAATTAAAATATATTTTTTTAATTAAAACAAA

CTTTATTAATATAAAATGTCACGTAACCCAGTTTTACATCAACAAATTAAAACAAATTACAAGCTAAG

ACATCCAATCGTAACAACTACTCTATCCGTCCCGAAATATTGTGGCTCTATGTATATACGTGCAAATT

TGACCGACAAATATCTCGTGTTTAAATTGTTGAAATATAAATTTTTAAAATGTGTTCATATAGTTTAA

CATTTAAACTATATGATTAACTTTTGAAAAAAATCGATTTCGACAATTTAGATAAAGCTCCAATATAT

TGGGACGGAGAGAGTATTTTACAAAACCGACATAACGATTAATATAAAACAATACACGACTAACCAAA

CATAAGATACAAACATACAGCACGGGAAACTATTATCATTGATACTGAGATCTTTTAGTACGCGGGAT

TTTTTTCAAATACTTTACTTTCGGTGTCACCGATTCCCTTGATGTTTCCTTAATAATCTCAGCTTTCA

TAAATCCAAATATCGCATAAAACTATCTGAAACTCAAAGTACACAAGGTTAGTATTAAAAAACACATT

TTGCATCCGGATTCGTCACGTGCAAAAGGGAAATAAAATCAAACCAAAAAAATATGTAAAAAGCTGCA

AGTAAGACCGTCCAAATTTAAACAAAACTTTATACAATTAGTCAAAATAAATCAGCATTTTATAAGTC

GAAAACTAGTTTTACATGACAACTACATTATATAATTAGCATAATCAGTAGTAGGAGATTCAGAAATA

GCATAGTATATTCCACATGTACACATGTACTTATCTGACATTTTCCCAAACTCTTACCTCCTAATATT

CCACTGCATATGACGCTCTTTTTTTACAAGAAAAAATTATACAGTATATTTTTGGTCCAAGTAAA 

 

PvG2 (+/+) 
GCCAAAGACTTTAGGCCATGTTGACTACACATAATTGCAGTGAAAAACTGAATGCAGTACAATATGGA

ATCGGATGGAAGTTGGAACGGATGGCTCTATACCTGTTTATTCGTTATTTGTCATTAACAATTGCTGA

GTATCAAATTGTAATCCCCATTAAAATTTGTTGTCATTTTATCTAAGGTCTTTATCAATTTCCCCATT

AGGGTTTAGGGGAATGATTTCGAACCGGAATATTCCAAATTATATTTGCCACTTCCATGCTTTGCTTA

CTCTAGTATTTGTGTAGTCATTCTAGAATGAAATCGGATGTGGTTGTGATCACTTCCTTATGCATCTC

ATTATCTAAGTAAAGCTTACACTCACGCAAAGATTTACAAAGAAATCTGACCCATGGATGTGGGAGCA

TTTGCGCCACAATCCTGTACTTACTTATTTTTGAAGGAAAAAAAATACATGATAGCTCTTCATATGCA

TCCAACTGTAAGGGTTTTGGGTAGAAAATTAATATTTTCTCCGGTTTTATTTTTCTTGCAGCCAGTCG

AGGGTTCTATGCAACAGGAGTGAAGAGGATGAGTGAAGGGGACCTGCACGAACATATGTATAACTTGA

ACAGGATGAGATTTCGGAAGCTAACAATGATCCTAGGTGTCTTCACTGTGTTCAGCATTTGTGTTTCT

GTACCCGTGGTCATATTCCAGCAAAAGAAAACTGCTTCGGTTAAGTTTCTTTTCCTCTTGCTACTCCT

TTTTTTTTGTTTACATTAATAGATCTAGAACACTTTGGTTAAGTTCATATTCTTTTTGGCTCTAAGTT

TGCACAAATGAAAAGCCAAAAAAGCTCTAGAAAAACTCCTAAAGAAAACTTAAAGAATACGTGTTTCA

CCTTTTGTTTATTTAAAACTTTAATTAGGGTTGTTATTTGCATTGAGCTTTTTCAAGTTTTTTCTGTG

TTGATTTTTTTAATTGATATATTAATTCTATTATTGTGAGATTCTTAAAATAGGTATATGGGTTCGAG

GTACTTTTGTAGAATTTATGTTTCATGACTGATCTCTTGCAGAATTCTTTTGTGTTTGTGTGCAGATA

ATTTTACTTCGATAGTACTTTTACTAATTTGAACACATAAAGGTTTAAGAGTCAAAAAATATACTATG

GAGATTTTTTTTGCTATGATTGCTTAAAATTTAAAATCCAATAAGTCACCTTTCAAGAGTGAATATTT

CTTTATGGTTCAACTCAGAATATGTTGGTTAAATGGAGTT 

 

PvG3 (+/-) 
TAGCATTCGTAATATGGGTTTCACAAATTTAATCATCAATCTCCCAACAAAATGCCATTATAATTAGT

AACATCTCTTTATACTTGTGCTTAATTTCTCTCTGTAAAAATCATTGTGTCTGGCCTAGAGTCAACTG

AATTTAATTTTTTGCACAAAAGTACAAGACGTAACTCGGCAAAGCTTGTAGGGGTTGGTTTTTTAATT

TTTACTATGTTTTACTCAAGAATGAAATCGGCAAATGGACTGAACTGCAAAAGAAACAGAACTTCTCC

TAAGCAACAATAAGCAAAATTCACTAGAAATAATCCAAAACGTTCACATATTATTTAAAAATCCAAGA

ATCTAGTCTAGTAGACACAGTACACAAAACCACGCCATGATCCAATCATCAAACCAACAATAGAAAAT

CTTGAACAAACAATGATATGCTTCCCGTATCCACTTCTTTTTTGTGAAATAATAATGATTAAATCTTG

CCTTTTCAGCTGCCACAGTGTTTAGCAGGACCAGGATGAGGATCTCTTGATCACAGGCTTCATTAGCT

TGTCTTCTTCAAGGGATATCATTCCCAAATGTGAAGGGTCTTCTAACATCATCTTTGAGACGAGATAC

CCTGCAACTGACCACGTCTGATATTTTCTCGCTTGTTTGCCAATATATCTCCCGAGCTTACCATCATA

GTATTCGGGCCAGCTGTCTTTCAAAAGACGACTTTCCGCAAGATCAATTGCTTTTCTTGCAATTTGGG

GCCGTCCAGTTTTAATGCAAGCAGCCGTTAACAGCCATAGAAGAACTGAATTTCATATATTGGAAATA

AAATTTGTTATTAGGAAAAAGAAAAAAAAACTACTTTACAGCATGAACAGAATATATTCCAAAACACC

CAAATATTGCAGTTGCAATCTTGTAATTAGGACAAGTTTATGAGTGAATAAATGGGAACCATAACTTT

GCAAGATAATTCCAAGTAGAGTTTTTGACCATATATCCTTTCATAAGCACTTGCAATGGACACACGGT

CAGACATTAAACTGAGACTCCTATTATTTTGCCTAGTTCGTCACCGAAACGTATGCACGGTCTAGTTA

TTATTTCTACATAAAGAGTTTGTTCATCTCTATATGACAAGTACTGACTACTGAGAAATGAGACTCTT
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GCCACATAAAACAACATCGACATAATTATGAGGAAAAACCGAAAAACTTAACAGGCGAGAAAACACGG

ATCAATTTTGCAAAATTGTTCTCACATCCTCTAATTAAAAATAACCCAAATGTTAACTGTACAGAATA

ATGGCAATATGACAAACATCAGCTGATTAAAATAAATAACATAAAATAAAATAAAACATTAACTGTGC

AGATTTTATCTGTCTTTTTCAGAAACCAAAACCAAAACCTCATCCTCCCCCAGCGTGACCCTTCTGCT

CTTCTAAGGAAAAAGTAACTTGAATGAACAGTAATCAACTTACAAAGTGTAACAGTGAAGGAAATACA

GCCAATGATAACACCTTTGAAAGATGGAAAGTCACTTTAGAAAGAAAAATTAATTAAAAAATAGAAGA

ATATCTGTGCAATGTCATTATTAGGCTACTGTTATTTGTTAAACCAACACCAAGTGATTTCGAGAATT

ATACAGAAGCGTTCCTTCAAAACATTTCAATAAAAGCAAATGATAATTTTTTTGATTAACTGAACTAT

ATTGATAGTAATAGAGTCTCTGAGTCTACACAATCAATTTTCCCTTCTCACCTAAAAGCTAAATCCTG

AATTGAATACTTGATACTCTTCTCTCAAGCAAAAAACTAACAATTGAACTTTTTACATACATTTTATT

AGGGCTGGGTTCGGTTCGGTTCGGGTCGGTTTTTGGCAAAACCGAAACTGAGCATAAATTTTGGTTCG

GTTTCGGTCTTTTCGGTTTATGGACCGAACCAGTTTGTCTCGGTCCGGTTTCGGGGTTTTTTTCGGGG

TTTTTTTCCATGTTTTAATTAAAAAATTACATTTTGTTGTTATATTTTGAAACATGTCCATTTATAGA

TTTAGCTAGTACATTATTATGTTTATTTTGGTAATCTATTTATGGCGAATCTCCTAATTTAGATATGT

AAAAATGGTTTTAAAAAAAAGTTATCAATTTGGTATCTTTTATATCATTTCTGTTGTAGGATATTATT

AGACTATTGGGCCTTACTCATAGTGGGCCTATCTTGGGCTTTCCTAGCATATGTAACCCTACCTTCTA

TTATATAAAGAGGGTTAGGGGGTCTATTGATGTAACCTCTCTACACTTATCAATGAATAAAAGACGAC

TCCTTTATCTCTCTATACTTGTATCTCCATATCTATATATCTAGCTAATATGTCACACAACACGTTAT

CGGCACGATGCTCGCGAAGAATAGGATATACGCTCAAGGATATTGGAGATTTTTGGTAAACAGATGGA

TATTGGGTATTTATAAACCTTGAGGTTTATCCGGATTTTNNNNNNNNNNNNNNNNNNNNNNNNNNNNN

NNNNNNNNNNNNNNNNNNNNNTTAGAAAAATGAGTAAAATGATGTAGTAAAATGATAAAAGATAACTT

ATTTATGAGTATTTTTTAGTCAACTTGTTTTTTGACAAGGTTTAAATAAGGTGAAATATTGCATTTAA

TAATGAAAAGTTAGTATCACAATTATTTAGATAGCTACAATTTATAATAAAATCTTCTTTCATATCGT

ACATATGGGGGTTCTGAAACTGTTATAACTTATAATTATGCAAACATTAGTTTCAAATGCTAATTGTG

AAAATGTTAATTACTAGATTTTTTAGTTATTAAAAATTGAGACAGTTATAAATTATGATTAAATTAAA

TGTTAACTAATTAAAATATACATAACAAAACATAATAATTGGCTATGTGCAACTCAAATTTTCAGCCC

TCAATTGATTTTTTTCGGGTTTTTTTTTGGTTTTTCGGGTTTTCGGGTTTTTTCGGTTTGGTTTTATA

GTAAACTGAAACCGAACCGAGATGTGTTCGATTTTTTGGTTTCAATTTTTTTCGGTTCTGTCCGGTTC

GGTTTTCGGTTTTCGGTTCGGTCCGGTTTTTTCAGGTTTTTGCCCAGCCCTACATTTTATCATACAAC

TAAGAAATTAGATTCTTATCAATTTATCAACCGGTCTGATGACTGAGAATAAAGTAAACTTACCCCAT

ACTCAAACCGGAAAACATACCAGAAGCAACACAAACTGTGACCAAGCAGCATATAAAAATATCAAGAT

GTAAAGAAGAAAAATGACAAGATAGCAGTAATTTCACCTGGCCATGATCCTCCATTATGGTAACTCCA

TCTAGTATTCTTTGGGTCACAACCAGTTACAATTCTCCATTCATGGCTTTCTATGGCAGGATAAGCTA

TCTTCAAAGGCATCTCTCCCACTAATTCCTCCCATCTTTCCTCAATAAGATCCATAATAGCCACACTT

TGCTCAGGTGTAGCCAAAGAAGATAATATTGCGACACAATTACCCAAAGCAAACCAACGAAAATCCAT

CCTCGCAGGGCTAACGTTACCGATAAAGTACCCACCACGTGTCGGCATAAAGTCGAAAACCCACTCAG

GAATGGAATCTGGAATGACGTTAAACTTGTTCACGGCAGTATGGGAATATTCTTCGGTTTTGTATCTA

TATATATCGTTTAGCTGTTGAAAGTCAAGCCAGAAATAGCCACGCATGTGGTAAGTCAAGGCGTGTAA

ACGTTTCACTATTCTTTCCTTAAATTCTTCTCCCTCAGCGTCATGTCTCAGCATCGACTGAGCAGATC

TTAGCGCCATGAAGAAAAGCGCTTGTATCTCGATAGGATAACCATAAATTCCCTGAAAATTTGAAGCA

TGCGACAATTAGTATTTGCCAATCAACAGTTATAATAAGGATCGAATAAAACATACCAACTATAAGCT

TAAGTATATTACCATTCTTCGATCAATCATAGAGCATCCATCAGCACAAAGCAGCGTTGGAAAAGTAT

CGAATCCCTCTGATAAACAAAGGTTAAGTATAAGCCTCATCCCTTTCTGACACTCCGGTGTTTCAGAT

AAGGTCAAATCTCCTGTGGATTTAGTATACGCCCTTAGTAAAATAATCCACCAAAATCCAGAGTCAAC

TGGAGCAACTCGTCCAATTGCACTTTCACCAAAATCTGCTATTATAGTGTCCGTTTTACGATTAGGAT

CATGAAGAACCTTGAAACTAGCTGGCATTGCCCCTTCTCCAAGTTTGAATCTATCGATTCTCTTTTCC

CACCCTTGGAGCTGTAGTGTTTTTAGAAGGAAGTTTTTCACTATATCGGGCTCTCCATTCATCAGAAA

AGCCAGTGCACTAGGCACAAAATCTCGCACAAACACCTACATAACAACAACAAAACAATCAGAAGTTA

AAACTTCATTAGCACACAGCATAGGAGAAGTCTAGCACAATTATATTCATTTTGGCCTAATTTTGTAA

TGTTATAAATTACAAATAAAATGCTACCTTTTAGAAACATATGATTTTAAGTGGGAAAAATAAGTTTC

ATTCTTTTCATATTATAGAAGTGGAATGTGCCTCCTGTTCCTAGTTGACTAGACAGTTAATTTCCAAA

TTAACAGCAACGAATAACAACCCTCTAGACCACACTAGGCTTATTAATCCAACTAACGAAACAAAACA

AGTCAACTTTAATTAAAAAACTGGACTAGATAATGATTCTAAGTAGTATCACAAATCTAAAATTAAAG

AAAGTTTTGAGCTAATGTTAGAAAACCAGTGTTATGGACACAAAAACTCGCACGAACATCAAGACAGC

ATACGA 

 

PvG4 (+/-) 
AAGAGCTACACGTTTTTAGCAGTTTGAAATCATTTTGTTTTTTGTTACTTTACAGCTGCCCAAAAAAT

ATGCCCTTTGCATTTGTTGAAAATGGAAAAGCACGTTCTATTTTTTTTTTTATCCCTCCCGGATGTAA

GCTGCAAAACTTCGCAGACGACATGATTTGAACTCTGGCGATGAGCGTGATATACTTAACAAATCTCA

TAAAGAGATCAATATAATGAACACGAAACATATCAAATCTCCATTGCTGAGAAAGAAAACTCCCAATT
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GGACAAAACGGAAAAGATATTTTCTTATAAATGTGTTCACTATTTCTGAGAATGAGATGGACGTATTT

ATACTGTTTCATCTCATTCTGTTATAACAGAAACTTTCTTTACAAATAGGTTCATGCTATTACATAAG

TATCACAAACTAACTTTCATACTAGTCTATCAATATTGAAACATTACAGATGAAAAACAAAACATACA

TATGAAATGTAATACACCCCCTCAAGATGGCAATGATGGACTGAAGGACATCACTCCCATCTTGGACA

ACAAAGAAGAAAAGAGTTTAAAACGCAAAGACTTGGTGAATAAGTCAGCTAGCTGATGATCTGTATAA

ATATGAAGCAAATGCAGAACACCACTTGGGATCTTTTCTCTGATAAATGGATGTCTATTCCAATATGT

TTTGTCCTCTCATGGTGAACTGGATTAGCAGCAAGTGCAAGAGCAGACTTGCTATCACTGAAGAGTAC

CACATGTTGAGAAAGACATACACCCAAGTCCAACAATAATTGCTTCAGCCAAACAATTTCACAACTTG

TTATTGCCATAGCCCTGTACTCAGCTTCTGCTTAACTGCGAGAGACTATGTTTTGCTTTTTACTCTTC

CAAGAAACTAAAGCATCACCCAGAAATAAGCAATACCCAGTCACTGATCTTCTTGTGTCAACACAACT

TGCCCAGTCACTATCACATAATCCTTTCAAAATTAAACTAGACGTAGCAGGGTAAAACAACCCTTGAC

TAGGAGAATTTTTAAGGTACTTAAGAACCCTCATAGCAGCAGTATAATGTTCTTCAGTTGGAGCACTG

AGAAACTAGCTTAAAGTGTTAACAGAAAAACTAATATCAGGTCAAGTTATTGTCAGATAAATCAATCT

CCCAATGAGCTTCCTATAACTTGTAATATCAGCAATAAGTACACCCTCTTGTTTAGAGAGTTTAAGAT

TTGTCTCCATAGGAAAAGTAACAGCTTTAGAAGCTAGAATGCATGTATCTTCAAGGAGATCTAGCACA

TATTTTCTTTGGTTTAAAAAGATGCCACTATTATTCTAGTTACCTCTATACCCAAGAAATATTTCAAA

TGACCCAAGTCTTTAATATGAAAAGTTGTATTCAGAAAGGCTTTTACTTTATCAATAAGCAATTTATC

TGAGCTTCATAGGATGATATCATCAACATAGACCAGTAAGACCAGAAAACTTGTCTCAATAGTTAATG

TAAATAGAGAAGAATAGCATGAGACTTAACAAAACCAAAATTAATAAGAGCTGTAGATAGCTCGCTAA

ACCATTGTCTACTGGCCTGTTTTAAACCATATAGTGACTTATGTAGTTTGCATACCTGAGAGCTATTT

GATTGTACATAGCCTGGAGGTGGTAGCATGTATACCTCTTCTTATAGCTCACCATGCAAAAAGGCATT

ATTCACATCCAACTGTACTAGAAACCAGTGTTTTGATGCAGCTATAGCAAGTAAGCATCTCACACTTG

TCAATTTTGCAACTGGACTGAAAGTCTCTTCAAAATCCACCCCTTACATTTGTGTATACCGTTTAGCC

ACAAGCCTAGTCTTATATCTTTCAAGGGAACCATCAGATTTGAGTTTAACTTTATACACCCATTTGCA

CCCAATAACATTTTTTCCTAGAGGCAAATCAACCAAAGACCAGATTTTGTTTGACTCTAAACCCTTAA

TTTCTAAGTCCATGGCATTTATCCATTGTGGACACCTAGAAGCAATTTTAAAAGACCTTGGTTCTTGT

ATAGATGATACAGCCATACAATAAGTCTTATGGGCCAAAGAGAGGATGGAATAAGAAACATGATTTCT

AATATCATGCTCAACCTTTTTGGCACTAGAGTAACAATGAAAATCTTTTAGATGACCTGGTACAACCT

TAAGTCGTTCTGATTTCCTCATAACAGGTGTGTTAACTACTATGTCATTTTCCTGTTCTGTACCCACT

GGAGAGACAATTTCTTTAGGTAGCAAATAAGGGAAAATTTCTTCATAGAAAATTACATCTCTAGATAT

AAAATAACTTTTGCTTTGAAGATCCATCAATCTATAACCTTTTTTGGCAAATTCATACCCCAGAAAAA

CATTCTTTCTGGACCTAGAATCAAACTTAAGCCTATCTCTTGTAAGAGTAGTGGCATAGCATAAACAG

CCAAAATATCTTAACTGAAAGTAAGCAGGTTCTTTATTAAACAAAACTTGGTGTGCAGACACCCCTTT

GAGTATTGTACTAAGTAATCTATTAATAATGTAAGTTGCTGTCATGACACAATCTCCCCAGAAATTAA

TAGGCAAACCTGATTGAAATCTCAAAACTCTTGCAACATTGAGCAAATGTTGGTGTTTTCTTTCCACT

CTGCCATTTTGTTGTGTTGTTTCTACACAACTAGTCTGGTGTATGATGCATTTACCATTATAAAAACT

CACAAAATCAAACTCTAGACCATTATCAGTTCTTACCGCTTTGATCTTTTTGTGAAACTGAGTAGAAA

CCATCTCATAAAAAGTCTCTATTAGAGTTCTGGTTTCAGATTTATTCTTCATTAATAACACCCAAGTA

ACTCTAGAATGATCATCAACTATAGTCAAGAAATAAGAATAGCCACCATTTGTTGTTTTACAGTAAGG

TCCCCAAATGTCAAAATCTACTAAATCGAAAGAAGAAGTTTCTCTTGACATACCATCAGGAAATGACA

ATCTCGTTTGTCTAGAAAACTGACATATATCACAAGGTCCAGGTAAAGAATTCCTCTTCAAATCATCT

ATCTTATTTGCTAATATGGCTAGATTATGATTGGAAGCATGTCCTAATCTACTATGCCATTTATTGTA

TGTATACTGCACAAAAAAAATAACTGGTTGTGACCTTCTTCCTTGGTTTAGCACCTTCACATTCTTCA

AGAAATATAACCCTTTATGTTGTTGAGCCATCCCAATCGTTCTCCAAGAAACTTGGTCCTGGATCAAG

CACTGTGTTGCATTAAAGATTAAGCAACATTTTGAGTCTATACTAAGCTTGCTTGCTGAGATCAAATT

GTACCCAAAACAAGGAACACAGAGTATATTTTCCAGTACTAAACCATTATCAAACACCACTGTACCAA

CATGAGTAACTTTGGTTATATGACCATTTGGTAGAGAGGCCTCAGAATTATATTCTTCTTTAACATTA

GTTAGATTAGATAAAGAATGAACCATGTGCTCATTGGCACCAGAATCAACCAACCACATCATCTCACT

GTTCTTGTCACTTATACTAGTAATAACATTAAGTGCAAAAAATTCAAGAGAAGAGTTTAGAGAATTAC

CAAAGATGCCAGTATAGCTCATATGAGCTAGATTTGTTGTCCCATTTACACTTTGATTATCTTGAATA

CTTTGTGCCTTCAACATTTTGCACAAATTTTGGTACTAATCTTGAGTAATAGAGCAAGAACCAGAATC

ATTATTTCCTTGATTGAAGGACTTAGTAGTGTCATTATCAACATTGGAGGCTTGATTTGCACTAGTTT

GTGCAATAAAAATACCATTTCTTGGTTTAAAACCTGGTGGATAACCATGTAGCTTTCAACATTTATCC

TTTGTATGCCCCTTTCCCCCACATTAAACACATTTTAGAATAGGCTTTTAGAACTTATTTGAGTTGCT

ATATCCAAAATTAGGTCCAAAATTAGGTCCAAAATTAGGTCCAAAATTAGGTCCAAAATTAGGTCTAT

TAGCTGTCATAGCTACTCCTTCTGTGAGAGACCTGGGCATGTAAGCAACATCTCTCTGTTTTTCTTCA

CCCTTAACCAACTGATATACTTCATTGATGTTGGGTACAAGTTTCATCATTAAAATATGTCATCTTAC

ACCACTATAAATCTCATTCAATCCAATGAGAAAAATCATTCTTAGCAATTTATGCTCCCTTTTAAATA

TTCTTTCAACAAATGAACAACAGCAAGTGTTGAGAACACCACAAGTACATCTAAAAATAGGGCAAGCC

AAAGTCAAATCATTCCATATAGTTTCCAGCTTGATAAAGAATTCAGTAACCGTTTTATCCTCTTGTTT

TAGATTGTACAAAGAGCTTTGCAATTCATATACCCTAGCTTCATTTCCTTGGACAACATTTTTGCTGG
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TGTATCAGTATATAAAATGGATTGTCCTATCTCTGCATTTACTGAATTTATAATCCAAGATTGCACAA

CCAGGTTGCACCTAATCCAGGCCTGATATAGGCTTTCAGTAATAGGTGGGCAGGGGATAATACAATTA

ACAAAACTCAGCTTAAATCTAGCACCTAGGGTTATTTCCATAGCTCTTCTCCAGGTGTGATAATTGTT

CCTATTTAATAATGGATTAACCAGAGAACCACTATTTGTATTACCAGGCCCAATATAAAATGGCATTC

CAGTCAAATCAACCAATAAATAGTTCAGAATATTCCCATTATTATGTTGATTGTGAGCATCACTACCA

TTATTTTGCCCATTTTCTTCTTTATTATTACCATAATTATAAGAACGCGTTTGTATCACCATTGCATA

AAATATCAATCAATCAAGATATACCATTTTCCTTATCTCGATAAAGAAAACCCCAAAAAAACGAGGAT

ATATTCACAATAGAACCCTAATTTTTCGATCGAATAAAACCCTAAAGTGTATTCAAAAACCCAGTTTA

ATCAACTAAGGTAAAATTTATCAAGAAAACATAATAGAGATCACCTTCTTTATGCGGAAACGAAGGTT

TGCTCTGATACCATAATAAATCTCATAAAGAGATCAATATAATGAATACGAAACATATCAAAACTCCA

TTGCTGAGAAAGAAAACTCCCAATTGGGCTAAACGGAAAAGATATATTCTTATAAATGTGTTAACTGT

TTCTGAGAATGAGATGGACGTATTTATACTGTTTCATCTCATTCTGTTATAACAGAAACTTTCTTTAC

AAATAGGTTCATACTATTACATAAGTATCACAAACTAACTTTCATACTAGTCTATCAATATTGAAACA

TTACAGATGAAAAACAAA 

 

PvG5 (+/+) 
GCGATCTCTTCCTTAGATTACGTTTTCGTTGATTTCTACGCCCCCTGGTGTGGACACTGCAAGCGTCT

CTCTCCCGAGGTCCCCATCTCTCTCTCTCTCTCTATATATATATATATATATATATGTATATGTATAT

ATGTATGTATGTATGTGTGTGTTTATATATGTATTGGTTTCTGCTAATTATGATTGATTATTTTACTA

TGAATGATTTACTTTTTAGCTTGTACTAGTTGAAACTAACAAACCTATTTAAGAATACATTAAATTGG

AGTAGTATTTAGATATGTAGTTTTATGTTTATGTATATTAGAATATGTATATGTATGTGTATATATAT

GTATTGGTTTCTGTTAATTAAGATGGATTCTTTTATTATGTGTAATAGTACATCCAATCCCACTAAAA

ACACCAAAAACGCCTTTTGATAGTAAGTAAAGGGACATATTATTAAACTATAGTCTTGATCGATAACA

ATGACAATAACAATAAAAATAAGAATGAAGATCGTGATCGTGACACTCTCTCTCCTCCTGCTCATCTC

ATCTTCATCATCAGATGAGCAATTTCCCATTAATGGTAAGGTGTTAGAGCTCAACGACACCAATTTCG

AGTCTGCGATCTCATCTTTAGATTACGTTTTTGTTGATTTCTACGCCCCCTGGTGTGGACACTGCAAG

CGTTTCTCTTCCGAGGTCTCTCTCTCTATATATATATGTGTGTGTGTGTGTGTGTGTATTGGTTTCTG

CTAATCAATATCTTTTACTATGTGTAATGGTCCCACCAAAAAGGCCTTTTGATAGGAAGCAAGGGGAC

GTATTATTAAACTACAGGCTTGATCGATATATTATTGATGGAGGATAATTCAAACTTTAACATGAATG

GTTTAATTTTTAGCTTGTAAGGAACCCTTTTAAGAATATATAAAGTTGTATCTACATAGATATATATA

TGTATATCAGTATATTTATATGTATATGTATGTATGTTAATCCAGACCGATTCTTTTATTATGAGTGA

TTTACTTTTTCGCTTGTACTAGTTGAAACTAAGGAGCTCTTTTAAGAATACATTAAATTGTATGTATA

TATGTTTATGTAAATGCATATCGGTAGATGTTTTATGTATTTATTTTTATATGTATTGGTTTCTGTTA

ATCAAAATCTTCAAATACGTACTTACGTAATCTTCTTCCCCTTCACTCTCAGACTCACTCACAATAAT

AACAATAATAAAAAAGAATGAAGATCCTGATTTTTACACTCTCTCTCCTCCTGCTCATCTCATCTTCA

TCTTCTTCCTCATCAGATGAGAAGTTTGCCATTAATGGTAAGGTGTTAGAGCTAAACGGTACCAATTT

TGAGTCTGCGATCTCATCATTAGATTACGTTTTCGTTGATTTCTACGCCCGTTGGTGTGGACACTACA

AACGTCTCTCTCCCGAGGTCCCTCTCCCTCTATATATATATCTGTGTGTGTGTGTGTGTGTGTGTGTG

TCTGTGTGTGTCTGTGTATGAGGTGTGTGTGTAGATATATATATATGTGTGTGTGTGTGTGTGTGTGT

TTATATATGTATTGGTTTCTGCTAATGATTTACTTTTTTAGCTTGTTCTAGTTGAAACTAAGGAACCC

TTTTAAGATTACATATAATTGTAGTATTTAGAATTGTTACATATGTAGTATATGTGTATATTATGCAT

ATGTATTTGTTTATATATGTATTGGTTTCTGCTAATCAAGAATATTCTTTTATTCTGTTTATAAAATG

TTCCCCTTTAGATAGGAAGTAAGGGGACATATTAATAAACTACAGGCTTAGATCGATGTGGAATAATT

CAAATTTCACATGAATGGTTTACTTTTTAGCTTGTACTAGTTGAAACTAAGGAACCCTTTTAAGAACA

CATTTAATTGTATGTTGATATGTATATGCATATTAGAATGATTTACCTTTACCTTTTTTTAATCAAAG

ATCGATCTTGTTTTGATCAATGATTTACCTTTTTGCTTTTACCAGTTGAAATATATTTAGTTCCCTTA

TAAGGGTATGTTCATTTGTGGTACGATTGCGCAGTAGTATAGTTATTTTCAAAATATATATAGAAACC

TTCTCTATATTGATTTTCTCTTGTTAAAATCAATTTTTTAACTTAAACTAGTTGAAATCAAGCAAAAA

TCTTATAAGGGTATGTTAATTTGTTGTTCAATTGCCCAGTTTTATAGTTTCTTTCCTCAAAATATAAT

AGTTTCATACAATTTCTGATTTGATGAAGCAGCAAGAGGTGGAAAAAATCCGAATAAGACTAGATTCA

ATTAAAGTAGTAATCTGGTTCACTAGTAAGGGAGAGAAAGAAAAAAGGCTATAAACCCATGCATATTT

AAAATCTGAGGAAAGTTCAATTTTTACCATTTACTTTTGCCGAGGATAGATTTTTAACCCCCTGTAAT

ATCATTTTTACATAAAGTTCAGCTCCTCCCATTCTAGAATGCTGCTTCAGCCACTTTTCTGGTTTATA

TCATTAAATTTTCTCATTAGGCTATAAAATTTGTTGGTTTTTGACATTTTGTCTAAAATGGGGAAAAT

CCATACATTTTCTCATTTTGATTGCGTAGGCATATAAAACTATGACGAGTATTTTAATGTTTCATGTA

TTTCTAGTTTTTTGTTGTAGCTTCCCCGATGGCAGAAACTTACATATCATTAAATTTTCTCATTAGGC

TATAAAATTTGTTGGTTTTTGACATTTTGTCTAAAATGGGGAAAATCCATACATTTTCTCATTTTGAT

TGCGTAGAGCATATAAAACTATGACGAGTATTTTAATGTTTCATGTATTTCTTGTTTTTTGTTGTAGC

TTCCTCGATGGCAGAAACTTACAGGGTAATTAAGATGACATAAGTTTTGGCTGTACAAAGTTTCGATA

AACTGACCCACTTTTACATCAATTTTCTCAGTAAGAATATGTAGATTTTTAATAATTTCCCATCTTTA

GGAAAAAAGTATCCATTTTCCGTGAGTTTGTTTATTTCCTTATTATCATAATATTAGTTTTTTTCAAT
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AATTGAATTTAGAGAAACCTCCAATAATCATTTTGGCTTATATGATTTAATAGCCCATCTTTAGAGCA

AAATTAACAATATCAATATTAACCTGTTTGGTTTTGCACAAATAAGAAACTAGCTTCAGAGAGGGGAA

AAAACACTCTTTACAATAGTAATCTATTTTCATGATATATGTGTATTCTTCAATAAAAGATAGAAGAA

TTACATCTTTCGTCTCTTGCGCTACATGTCATCAGTTTTTAAAGAGCTTAGAATTACTTCTAAGCTCT

TCATTACAACTGTCTTTGGAATCATGATCGAATTCATAAGAACCGCTTATCTTATGTAGGATAAGCTA

AACAACTTCCAACTTCCCAAGTATTAGAAACCTAAATTCTAAGAAGTTCAGGGGAATTGAAATTTATA

CCAATCTATATCTATATATCAATGGAATAGAAAATTATACCAATCTCTATCTATCTATCTATCTATCT

ATCTATCTATATAGTTATATATATTTACATAGATAGATAAATCAAAAGATAGAGATTGGTATAATCTA

CAATTCCCTTATATATATGTATATATATATGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTAT

GTATATATATATGTATTTGAATATGTATATGTATATATTTGGTTCACCTTAGATCTAAATGACTGATT

ATCTCCACACACTAAAATCTAAAAATACAAGTGTGCACGTGACTTGTGATATCATGTATATCTGATTC

TTTTTTGAAGTTTTTCACGACTGTGACCTCTTAAGTCTTAGTATAGCAAATCAATGGCTAACTGCTAG

GATCGTTTCAATGCCGTATCAAATTCATCACGGAAATGTTGTTTTCCGTAGAAATATTCCTCAACGGG

ATATAACTGCGATCTTGTGATTCATAGCGGGAAATAAATTTTAGTAAAAACTAGGATTACGAGGATAT

TCCAAGGGTTCTTTCCTACAAATTTGTAGTGATTTAGGCAGTTGGGTGAATTTTGACTGTTAGTTGTC

CATGAGTACCATGATTTATAATCCAAAGTAGTGTTGCACTTTATTATCATTCATGGATTTGAGTTTTG

ATTGGTCGAAATAGGAAAACATTGCTTAAGTGATTAAATAGTTAGATAAATCTATAACTCTTTGACAC

TTCCCGCGAAATCTAGGCACAGCAGACTGCAGACCATTGAATGATGATGTTCAGAATATTGAGTATAT

GCTTTGGAACTTGTGGTTTTTAAATTACCAGGGCATTGGACATTTTTGTGTATTTTGTCTAATAATTA

CTGTTACTTGAAAATTGAAATCCATTATATTAATGAGCTAAACAATTGGCATCATGGGTTTTCAATGG

AGAAGCAGTTGTATTACCATAGATTTCCCATCCTCATTTAGTAAGCATTAATTTCTCTATATATTTTG

GTTTCATTAATGTCCGGCTTCGGTTTGCCTGAAAACATTTCCTTCTTAATCAATCTGAACTTGCTTTT

GGTTTTTAATCCACGAATCCAAACTCAACCAAAGGTAAGATTGTGGATAGGAGAGGATTAAAATTCAT

AGTGTTTGCAGAGTTCCATGGATTTGTTGGTGTCCTAAAATTTAGTCGCCTTAACAAATAACAATAAT

GCCCTTCAGAGTCACTCCGAAACTGCTCATGGATTAAGGAATTATAAATCCTAATGCAACCTAATGGT

ACGTAAGGGAATAGACTTGAGATTCATAAGGATTTGGATATTCTTCTATATTTTTAGGTAGCCGAGTT

CAAGTTTTCTATTTCTTATAGTGCTCCTTTACCTACCTTATTTATCTTATTGGTCCAAGTCATCAATT

AAGCTAACTTGCCATATGCATTAGTTGACTCTTATTATTCTACTTATCAAGCCAATTAAACGAAATCT

GTACACAACTAGAATTTTCATGAGAACCTGTTGTGACCATTAACTATGTCTGTGTTAAACAAGATTGC

CTTATTGCCAATGTAAAACTGATGACTTGTGAGATCGAAGTGGAATATATTTGGAACAACTTATATGA

ATATCTTGCCGTGGCATATGCATAGAAAATCGACACTTCTGCTTTTTGTTAACAGTCTAGCTGTTAAA

AAGATATGATCAAATCCCTTAATATGGAATAATTGAACAGGTTATTATTATCAAATGGGAGAAGAAAC

ACAATATAAAATTTAAAAATATATGAGTATGAAAAAATAGAGGAAAGAAGAATCACTAGCTTCAATTA

ATAACACATTTGGTAATGATACAAAATAAAATATTTTCTTTGTTTAATTTGATTTTCCATGTTTTCTG

CGAACAGTCTGCAAGACAACCTACTAGAAATAGGTTTCAAAGATGTTTTTTTCTTCTAAAAAATGCTT

ACTTTTATATGTACAACTATAAAATGGCAAGCACTGTCGGATGTGTTTTGCCCAATAGTGTATCCTAA

TCTGTCGATGAATTGTGTAATGACAATTTTTACTGATAATGTTTCTCCTAGAACTTTTAATGTATTAA

GTTACATACGATAAAAGTACTTAACTAAAAGTCTAAAAGTCAATTAAAGCATATGGCAAGTCATCCTC

ATTGATTGTTTGGGGTAATAAGATGGGTGAAATAGATAAGAGGTGTACTATAAAGGCGTAGGATATTT

GAACTCCGCTTTAAACTTATAGATTTGCAATGACTGGTGTACTTTTATAAAGGGCGAGGGATTAAATA

AGTGGTTAATATCTTTGTATAGCCTAAAGTGGTGATTCCCAAACCGTTCGATTGACTATTAACAGAGA

TGACATGGATTTAGAAGGGCTGGTGTACTATTTTGAGTTTGAAAGGCATCTCTAATCATTCTTTAAAT

ATCTTAGTATCATAGAAAGTGTCTCCCCTTTATGCAAGGGGCGGTCCATATGGATACAAATTGGTAAA

TTTAAACTCCAACTTTAAAAGATTGGTTCTTGGAATTCCTTCTCTACTATAGCATTTCTGTTGGATTA

TTATTTTGTTTCATATTCAATTGGTTAAAAGTAAGAACTATTGACCTCTTTTTCCTGGTGCAGTTAGA

CAAAGCTGCTCCCATTCTTGCTGAACTGAAGAAGCCTATAGTAATAGCTAAAGTAAATGCTGATAAGT

ACACTCGTCTGGCTACTAAATATGAAATTGAGTATGTTCTTTAAAACCTATTTCTCTTTGTTTGACAT

TTGATAGGATTTTTTCTACTTTTCTATTTGAACCAAATCCTAGTAGTATTTGTGAAATAAAGAGTAAT

AGAGTTCTCAATTAGCTAGCCAATAATTTCTTGAACACAAAAGTTGTCATTTTGATATTAATATAAGA

TGATTATTGAATTCAATTTTATTCCATGTGATGCAGCGGTTTCCCTACCTTAATGGTATTTATACATC

GAGTTCCAACAGAATATTATGGTCCAAGAAAAGCCGATTTACTTGTTCGTACCTTGAAGAAGTTTGTT

GCTCCAGATGTTTCCGTTCTTACATCTGATTCTGATATAAATGACTTCATCGAAACTGCCGCAACAGA

GTTTCCTATATTTATAGGATTTGGTTTAAATGAATCGGTAATATCTAATTTGGCAATGCAGCATAAGA

AAAAAGCATGGTTTTCTGTGGCAAAGGATTTCTCAGAGGATGCCATGGTTTTATATGATTTCGATAAG

GGTCATGCTTTGGTGGCTCTTCATCCCAAGTACGATGAAAAGAGCGTATTTTATGGCCCTTTTGAAGG

TTAGTGTACATTATATTGCCACTTTTGTTTAAGATTTCAAACAAATAACCCATAGTCCAACATGTTTT

ACGAAGACTCGAAATTCTTTTTATCAATTTTAATGAAATCTGTGTTTTGAACTCATAAAATGAAAGAA

CATGATTCAAGTCATATGTGGTGATTTTATTGTTCATATATGTGACTTTTAACCATGTTTGAGTGTGT

ACTTATAGCCTCATTTTGCGATATGACTTGCAGTATTAAAAATGGTCCTTTTTTTTGGCAATTGGTTT

TTTTGGGAAAAAAGGTATCCAAACGGTTCAAATTAATGCCCTACGCTATATCAAGTTTCAGTATGAGT

GGTTTAGCTGACATGCCATTGGTTTCATGCATAAAGGCAATATATTTGTTTTATCTGTTTCTTCAACC
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ATTTCAGTTTTTGAGGATTCTTTAAGAAAATGTGTTGCCTTCGTTCTGATCTTGAGTGAAGAAATTTG

AGACACCAAAGTTATTAAAACATGACTGTAGGAAATAGAGAAGTGCTAATTTACTTCTTTGTGCACAA

GCTTAAATATTTTTTACTCGTTCTTTCACACAGATGAATTTTTGGAGGAGTTTGTAAAGCAAAATCTG

TTACCTTTGGTCGTGCCCTTGAATCAAGAAACACTAAAGTTGTTAAAAGATGACCAGAGGAAAATTGT

TGTGACAATCATGGATGATGAAAATGATGAAAAAACAAAGGACTTTGTCAAACTATTGAAGGCTGCTG

CATCTGCAAACCGTAACCTGGTGTTTGGTTACGTAGGGTTCAGCCAATGGGAAGAGTTTGCTGAATCA

TTTGAAGTCACTAAGCAAACCAAATTGCCAAAAATGGTTGTTTGGGATGGAAATGAAGATTATTTATC

AGTAAGTTCAATTATTCTTGAATTTTTTTTAGACCATTTCAGTTTTTCAGTGTTGCTTTTTAAAGCTG

TGATGGTTCTGCATCAGTTCTTCTGTAGGTACTGTAGGAGTCGAAATTAATATCATGAGTAAAAGATG

TCTTATATGTCATGCTTAGCTGAAATATGATTCTAAACATGAACGGGATCTTGTGGGAGATTATGTTT

TTGTTGGTAAATATATGCTTAATTACTGTCCAACTTATGTTGCCTATGTGGCTTGCCTGGTAACGTCC

ACTAGATTGCTAGTTTGCTATTCCTTCGCTACAGACTTTGTAATTAGATTACTGTCCAACTTACTGTC

TATCTCAGCTTTGTAGTTTTGAGGTTTTCTTTCTCTTGTGACAGGTTATTGGTTCAGAGAGTTTCGAA

GAAGGCGATATAGGATCTCAAATCACGCGATTCCTCGATGGGTACAAAGAAGGGAATGTGATTAATAA

AAAACTTAGTGGCCCGTCATTTATGGGGTTTCTCAAGTCGTTGTTGGGAGTTAGAACCATTTACATTT

TCATTTTCCTCATTGCCACAATTATGCTTATACGAAGCATCAGCTCAGAGGAGCCTTTAAGAGTCGGT

ACAAAAGAGCAAGTTGGTCATGAAGAGAGCTCCAGTTCTCAGGATGATAGCAGAGAGGCGATCCAAGG

GTCAGGGAAAAAGGAAGATTAGCCGCTGCTTCGTTTTCTTTTTAATTATTGTTTTCCACTTCAACGGA

GGGGAAGTTGTAAACTTACCGTTTTGAAGAAAGAAAAACTGTTAGCACATCCTCTCTAACTCACCTTT

TTAAGTTAATGTGAGTCTTGTAGAGCAATTAGCGTTCACGAGACAACTTCGTTATAAATTTTGGTTTC

TTAATTTTTTTTATGTAATTTATATACCGTCTGTTTGTTTAACTGGTATGTTTTAGCTCCACAGGTGT

CTTAACAAAAGTTTTCATTGTGTTATGTAAACAATGTTCTGTAACATTTTCATATACAAGAATAATTT

TGTAACATATTCTCTCAATCCCATGAACATTTTCAGATGAAATTCGTTTTTTTTCTGAATAGTACAAA

TTTACAAAACTTTTCAAGGTGGGTTGGGACTTTTCCTTGAAGAGG 

 

PvG6 (+/-) 
TTCTCCTCATTCCTCCACATTCCAAAATTCATTTATTTTACACAATTAATTTAACGAATGACCAAGGT

CTTGGAGCTAATGAAATGCATAGCAGGTAAAGGAATAAAAAACCGGCACTCTTTAACTGGAAATTCTA

CAAAACCGTTAATTGAGTATTCTCATCAATCTAAGTTTTTATCAGACATTTCAAAAGAAAGCTAAGTC

TTTATCAGACATCAATGCCATAAGCAAACACAACAACAAACTACAATTACACTTAAAAAAAATTCAAG

CCTATAATTTAAAATAACACAAAAAAAGGTCAACATACGGAAAAAAAAACCACACGAGCTCTTCCTAT

AATGTACAAGCAGCCTGACAAAATCAAATAGAACTGAAAAAAAACGATGCTAAGGTGTTTCAGAGGAT

ATCGAAGATCTTTTGCTTGGTCCTTCATGCATGTACCAACACCTTGCTATAATATATACCAACAGGCT

TCCCATAATATATAGTCAAAATCAACATCCTGGTAGTGATTGAGCAGAATTAAACGGAGAAAAAGTCG

ATGCCGACTCACTGCAATGAAGAGGGTTTTGTTGACGGCTTGAGGACCCAACATAACTGGACCCCACA

TAACTGGAACCATCCATGGGACTAGGTATATATGGCGACATAAATCTAGTATTGAGTGGCGAAACTGA

AGGATAAGCCATAGAGTAAGGTGTTATTAAATGAGAACCGGAAGATCTTTGCGAAGAATACGCGTTTC

TAAGATCGACCGAGCTCCGGCTCACACTCAAGGAAGGAGATTGTCGGAAGGAGGATTGTAAAGAGTGG

TGCATATATGGAGTACTAGTTACAGATGGGGATGAGCGGTATGAAGATTGGGCAATAGATGCGGAGTT

TATAAGGGAGCGTGATGGGGACAAGCGATACGAAGATGGGGATATTTGTATAGCTGCGGATGAGTGTA

GTGATGATGTGGTGGAGGAAATTACGGAAGAGGAAACGAAAGAAGGCCCAGGAGAGAGGAGAGGGGTT

CGCTCTGAGGCCGGAGGTTCACCTGTGCAAGTTCTGGAATCGCGTTTGCATACGGGGCAAAAGGTTCG

CCATGTGGTTAGCCAAGCATCTACACAAGCAGCATGAAACCCTGTCGAGAAAAAGATTAGATTATAAA

ATCGCCATTAAGTAACAATCACTCAAATCAGAACCATAATAAGCTAAGGCGACGTAGTAGCTCACAAG

ATTTGATGGAAATATAAATCACATTAAGGACCAAATCATAGCTCACAAGATCAAATGGAAATATAAAT

TACATTAAGGATCACATCAAATCAGGAATTTTGAGGGTCCGTCTATCAACCCAATAGAAGGGAGACTA

CGTTTCAAACCAAAGGCTCCTAATTACCAATTGATGTGGGACAAATAATAAACTGAACCAGAACAAAC

TCACATAGAGTCTGGGGGGATGGCTTTTTAGAAATAATTTCTCTGACATAAAGATTCTCCGTAAATTA

AGCATATGTTCTTTAATGCCCCCTAGAGACTACATACGAGCCTATGTGGAGACGGGATAGCACTACTT

TAATAAAGAAAGGAGAAGGGTTCGTTTTCCCCTGATTGTGCAATTGATATTATCCTTTCACTTTTTCC

TTTTAGGTGGGGTTCATCAGAAAATGACATTCACGGTAAAAATATTTTGCTAAAATGTTTACAATCCA

GGCTTACACATTATCAAAGAATAATCTTATCATTGAGCAACCTAGCATATCACTATATGCTGGAAATG

TAAACAAGGCACTGAAAGTTTCTCCCTAATAAAAACTGTTTCTGTAAAAGAAAGATAAAATTAACTGC

TTTTTAATATTACTACTGGAAAAACTCTTTAGTTTAATAAAATTTTCGAACTATCACAATGTAAGAAC

TTGCATTCAACATATTACTACACACACACACACACACACACACACACACACACAAACAGTTATAGTAC

TCAATAATTGGAAATACCAAAATGCTCATCGTAGTTGGCTAGCAAAAGACCGATAAACATACTGTACA

ATGATTAATTAGGTGGCAATGGACCCTCTACACTTGGCACTTGTCAGTTTTTTATTCTACGCATGACC

CACTACCACCTACTACTTTGCAGTTTGCACAAACCTGCTTATATGTGTGATCTCGTACAAAGCATATT

CACCTACTCATTTTATAATATATCTTAAACAAAGCATATTCACCTACTCATTTTATAAAAGATTTAAA

TCTTTGCCTTGAACCATATAGATAAAGTTGGTTCAGTTTATCTGATCTCATATCGTATTTGAGAAGGT

CACAAGACTGAAAATTCTAAGAAAACTCCTAGACGTATTTCATACTTGGAAAGGCATATCCGTTTTAT
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CTGTATCTGATACTCAAATTACATTCAAGAGTATCTTTCCGGTTATAGAACCCCCATTGTTCTCAATA

ACTAAATGCTCATCTAATTAATATAAAATTTTTTGCCATTGTAAATGATAGATTAGGCAAAACCACAG

AGAAGAGACTCACTGTGATGACAAGGCAATATTCTGAGTTTATCTCCAAATTTATAATCTTCTAGACA

TATCGCACAAGTCTCCGAAGTACTACTTTCGTTAACAACCACTGCAGTAAACTTAAGGCTTGGCATTG

CTTTTACCAAACGACGGCTCATCCCTTGATATTCTCGAGAATGAGAACCTCGGTTTCTCTCTCTCCTA

ATTCGGTGTTTGCGGACAAAGAAACATGTGGCGAGCACTGCTGACATGGCAAGCAGAGATATAAATGA

TATAGCCATTATTGACCATGCCGAGTTCTCAAAGCTTGGGATGATCCAAAGTTCGAAATTGCTACTAT

TAGCATACTTTCTGAGGGTTCCACCGGACGATTTCGAGACAAAAACTGCGTGTATTTTTATTCCCGCA

GCATTTCCGGCCACTGCAATGCCAAATTTTTGATTATTCAGTACAATCAATGCATGGTCACAATTTAT

TTATTTTTCATACGGTAAAAGAAAAGAGTAAAGATTAGGATCATGTCACTGACATAAAAAAACATTTG

AGAGAGGTCATGGCTTTGGACCCAAACTCGGCATTCAAAATTAGTTTAGAAATAACTAGAACAACTTT

CTATTCCAAAATAAGCAAAGACAACAGTGAATGGGAAGGCAATATGCAAATTGAGATCCTTCTAACTT

TATGCCACTCGGTAGCACAACAAATCTGAGTGTTTAGCGGAATAAAAGAAGGGTCTATTTTACAACTT

CTATAGGAAAGGACCGATTTGGCTTTCTAAATAACATCGTCTGGGAGGATTCTAACCAGAAAAAACTT

GAATTAATTGACAGTAAAGAGTACATTGCATAAATGAAACTTTAAGATGTAAAAACAAACATCAAATG

CTAATCTGCAACAACTACTCTATAATTTTGAACTCTTGACGAAGTATAAGCTTTTCTGAGAAGTAAAT

ATAGGAAAATGAGAACGTTTGCTCAATCAGACAGGAGTTAAAACGGTCCGTGATGATAGTTTTAAACA

CATTTAAACAAGATTTTACACGGGAAATTGATTATACCTCAGGATAATAAAACAAAGCTGGAAGAAGG

GAAAGACAATCAGCCAATAATGTATGACGTAACGGTTCGATTACATTATTATTTTTTACCATTGTAGA

CAATAATAATTATATAACGGAAAGCACTATCATAGTTGATATTGGTTAAAAGTCAAAACTACCCATGC

CATTAACTACACTAAAACTTGCATGATGTTTCTCAGAATAATGACAAATTTACATTTCATATTATTGC

TAGATGGTGATATTTTAACATATTGGCAAATAACAAATAAACCTGAGTGCATTGTACCATGGAATATA

CTTTTGCGGAACAAACACTCATTTTATGCTTTATGTATATGCTAGAAAATAAGGAGAGATATCAACTA

CAACCATGATACCATTAGATTTAGCCAGACAACTAAATCTAAAGGGCGGAATTTCAATTTCCACTAGT

TACGATGAAACTTTATCAAAACAAATAACGGGGTTTTATGGGGCAAAAGCACTGATATTCTATTGCCT

ACTTGTACCCATAAAGATACATGGCCATAAATAATATACCTTTATGTTTCCTAGTCATGCAACAACCT

ATCTAATTAGGTTCTTCTTCTCCCAAGAAAACCAAAAAGGATACGACTTTTAAAATGATTAACTATCA

ATTCGGATATGGAAATCAACCTTATCCAGAAAGTATATGCTAAATCAAATTTCTTTTATATCAACACT

TCCACGTAAACTCTAATCAGAAGCTAACTCTCTAGAAGAGAAAATCATAACTTCATTTTATAATAAGT

AATAACATCACTATTCATTGCTAATTGCCTGATTGCATAATAACATGATGAGACCACCGTAGCGCAGT

CAGATAGACAGTAGGGAATGAATAGCCTCTCAAAATCTATTAAAGGAAGCATGTTAGTTTCTCTAATA

AATAGATTTCAAAGAAAACTTGCAGCAAGACAGGGGGTCAAAAAAAAGTTACGCAGAGAGAATATATT

GTATATTCGCATGTGTGAAAATTATAAGATCATATGTGCGTGACACTACAAAACCAGTTTAGGTAACT

ACTTAGACTAATAATAAAAACATCTTTCGGCTTATCCGAACATACTCAAGACATAAACTAACATGCTA

CTCCCAATCTTCTAAGATCTTCCTAGACAATGGATAACTTAGATAAGCTCATAAGAACAATATTTCCA

CATGACTTGCCCAAAATAGAATACAGTGTTTGACAAAGAGAAGAGCTCTTACTTGCGACTAAATCACC

ATCAGCATTGTCGTAAATGATGGCCGCTTTGAAACCAGCAGCTTGTGCTCTTCTCACTTTATCCTCAA

AGCTGCAGTTGCCTCGAATAATTAACACAAAGGGAGATTTTTTGGCCAGGACATTAGATTCCACCTTA

TTTAGTAAGGGTGAACATGCATCTCGAGGCTCTGCCACAAACAATATGCCGCATTCACCCGAACCTTT

CACCGATGGGGCTTCAAAATAGTATAACAAATAAAATTAAGTGGGAATCATGTCCCCTTTTAACAGAA

ACATAATATTAAAGTTAATGAAAACAATTGAAGTTTTCTGAAATCAAAGTGAGTATTCACGAATATAA

CAAGAGTCCAATACTTAAAGAATGGTTAGGCATTGAACGGAGTACCAGTTTGGACTAACCAGAATGAA

AATTAAAGCTCTGATGAAAATAAGTAACTAACAACTCGGAAATTTTAATATAAAGATGAAGTTTTCCA

TGAAAAACTAAGAACCCAACTCTGGAACTTAATCAAGGATTACCTAAATGCTATAAGACTAACCTGAA

CTTAACAAAAGCAAAACACTTGTGAGAATTACGATAACATTCACACAGTTCACCAAAAAGTGAAGTTT

TTTCATGAAAACAACATATACCAACTCTTGAACATAGTGGAGCGTAAATTCAATACATTGAGAGTTAC

AACCTAAAAAAGCGAAGCACTATTACGCACTATATCACATACAGTAGGACTTATTTGGCTGAAGCTTT

TAAGCTAACCAGCTACCTTCTTTGAAGTTGAATATATTCAAAATTAATAAAGCTTAAACTTCTAGCTC

TTCCAGTCTAGAAAACCAAAAAAAAAAAAAAAAAAGTTTTAAAGTTTTAATCCAGCTGACCAAACACA

CAACTTATAACTAAAAAGCAAATAAGCTGAACTTAAAACAGCTAAAACCAAACAATAGCCCAATAAAA

AACTGAACTTGACAGTGTTAAAAAGAATAGCTCAACTCTCTTATAACATTCAAACTAATCCAAAGTTC

ACACAAGGAGAGAAAAAAAACAAGAATTAACAATAAACCCAGATCATAAAAACAAAAAAGATCACAAC

TATAGACACTATAGCAGATAAAAAGACAAACCCATATGTAAAAATATAAGATAAAGTTGAAAACTAAC

CAAAATTAGCTTCAATATCCTCAAAAGATGTTGTAACATTATTCCCAGTGAGCACTAAATTTCCCATA

GCAATATTAAAAAACACTGTTAAAAATAAAAACAACCAAACCCAAACCAAGGACCTTCTCACCATCGT

CACCCACACAATTTTTTTTTAGAAAACCTATTAAAATTTAAAACCCACCGAAACTTATATAAAAAAAA

GGCCACAAAAAGGTAAAATCCGTTTAGGAATAGGAATTAGGGTTTTTTATTTTTTTTAAATGGAAACA

TCAGCTTCCATCACTTTAATTTTTTCAAAATTTCATATCTTAATGTGATTCAAATCTTGGGCCTCTTT

TTTTTTTTTTTTTAAAAAGTTTTGTTTGGTTTTTTCCTATTCTGGGAAGCGTTTTATATTTTTTTTGG

TTTTGCTATTAATAGCTCTAATGTTATTGATATACATGATTATATGGATTTTGTTTAAGATAAGTCCC

CATAGTTTCATTGAAGTTAATTTGGTCTCTTTAGTTTTATTTTATGTATAATAGGTTTGGAGATTTAT
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ATAAGTTAGATAAAAGGTCCTTGTTGTTATGGATGTAAAAGTTAGTCTGAACGATAAGATCAAGCATC

CCAAGTTACTATTTTTTTGGT 

 

PvG7 (+/-) 
TAGCATTCCTCTAAAAAATAATGACCCCTTCTTGTTTTGTAAATTTGGTTGGATAGATTTAAAAAGAA

ATCACGAATTTCAAAACAATATCATCTTGCTTGCACATTCGAGTCTAAGTTTATAGCCAAAACAATGA

GTATAGGAAAGAGTGTCACGTTGTTTTCCAAAAATCACCCGATGATATTGGGAGTTTCTTTTACATAA

AACAGTGGTAGCGTTAAGCTTTACATGAACCCAGATATTTTTATCAACCTAAAAACCCCGCGATTTCT

AACCAACGAAGCCCTGGAATTTCAAAACTGACGAGTAAAATACTTCTATAACCAAAAAGTTAACCACA

CCAATTACAATGGGGTAAATAACTAAACAATTTCATTGCTAAAATGCTTACTTCCTCAAGCTACTCAA

TAAATCCATAAGACAAGGATAGCAAATGGAGACATGTAAAAAATATCCGAGGACTAAAACAAAAAAAG

AGAAAATTTTGCTAAGTTACTCTATTCACTTCTCCAAGCAAACAAAAGCAAAGAGAAACCGGGATCAG

GTGATTGAGAATCATTGAATCTTTGCGACCATGTCACAGTGTGAAAATTGCCGAAGAAAGGTTGTTGG

CTCTTCTTTAAAACATCTTCAGTTTTGAACATAAAGACGGCATTTCCAAGTGATGTACTGAACAACCA

GTTATAAACATCCCAAAACAACTCCACTGCAATGCCATCGACTAGGATAGTGTGATTACCCCGGAACT

TCCATTGTAGCTGGTTCACTTTTATAACCGCTTTTGTATCTATACATACTACTAGGCATGCGTCATTA

GTCCTATTCGTGTGATATTCGATTGAAAGATCATGTACTTTACCTTGGTCACAGAATCGAGCTTTCGT

ATTGAATACTTTTTTACCAAAAATGTGCTCTCTTTTGGAAATAAACATAGCATTGGATGGAAAACTGT

TCACATTCATCTTCTTCAAAGCTTCATTGTTCATGTCTCCGATAAGAAGAACCAATTTTTGTTTCGAC

ATGATCGCCAAATAAAAACCCTCCAAGGGTTCCGGTCCATTTCCAAATTTTGCCGACGAAAACTCCCA

ATAAAAATCGATTTTACTCGGACACGCTTCTACAGTTTTTGATCCTTTTTTTTTAGAAAACAGCCAAG

GTTTTATATCAACCTTGCATAGGCATTGATTGGCATTGTCATCAATAGCAATTCTAAGGCCATGAGCC

ATCAAATTCTTCCTCCAAGTAATAGTTATAAGGCACGAACGACCTAACAAACGGCATTGATATACACA

TATCACCAAATTTTGAGAAAATTTGCTAGAGGTTGATGATGAAAAATCAGCAACTTGCACCGAGTTTT

CGCTGAAACAAGAAGGAAAATCCCTCATATTGATTTCCTTTCGGCGATCCTCTCTCCAAGGACTTTTC

AAATGCACTTTTGGGGTATTCTACAAACAATATAACTAGGCTCAAAATCAACTGTTAAATACGTAAAT

ACTAATGCATACCAAGATACTAAAGGAAAAATGAACAAGAAAGTACCTTAATTTATTAGAGATGATGC

AAAGCTGCAACAAAATCTCTCATAGTTGAATTTGATCGAGTATAGGTTTCCACATCCATTTCCGCAAA

ACCGAAACCGGTAAAACATTGAAAAATTGGGTCTTCTGTTTTCCAATTTAGAGAATAAAAATGTGTAA

TGTGGAGAAAGCAAATATTTGAAAAGTTAGATAAGAGAGACTTGGTTACTCTTATATGGGGAATAAAT

TGGTTTTTTAAAATCTGAGAAAATAAATAATAAAACTGCTGTGAAAGAAAAGTAAACAATTTTTAATG

AATTTTTTTTAAATTTAAGAAAAAATAGAGTTTGAGTAAGGTACAATGCTTT 

 

PvG8 (+/+) 
ACTCGGAAGTAACAAAATTAATAAATAAAAAAGTGCAAAATATAAATTACTTGAGTGTTAACTTGATA

TAATATTATGATTATAAAATATTTTAATTTTGTATTTAGTTTAGACGGAAAAAAAAAACAGAGTAATG

TATTAATTAATAATGTGATGGAGTGGCTAAATTTATTTATTTTGTAGATAAATGAAGTGTAAAGATAT

ATAATATAGAGGTGCTAGAGTTATTTATTTTGTAATAAAATTAAGTGGAATAAATTAAAAAATAAATA

AAAATAAATAAATGACGTGACCTGCTTTTTTTTAACTATCCCCAAATAAATAAATAAGTAAAATGATG

TGATGAGTAATCTCCCTCTTTTATCTCTTTCTCTCTCCTTTTTTTTTTATGCGAATGTAGCAAAAAAT

CTCAAGTTTTATGAGAGATACTAGAATAAGATCGTCCTTTTCATGACCCCATTTTTTCGGGTGTCAAA

AAGATAATATTTTTAAATAGAAATATGGAGAAAAAGATGACCCATATTGGAGAAAACTGTTCTGAGTT

TGTTGAAGCTGATCCCACCGGAAGATATGTTAGGGTCAGTATGTATACATTATAATTTATAATTTAGA

TGTATGTATATATATGTGTGCAGTGGCGGAACCAGGATTTGGATGCGGATGGGGTTGAATTACATGTG

TATACTATGTTGTAATTAGGTCAAATGATCATTTAGTATATAATTTGAGACTTAATTTTCAAAAACCC

ATGATTAAAATCTATTTTAAACTTAGGTACTTAGGCTCAGCGGCGGAACCAGGGTTGTGAAAGGGGGT

TGTTTATCTATGAAAAAAAATGTATACCTTATATGAAGTTATTTTACGGAATGGGGGAAGAAACACTA

AAATTTAAAGATTTTGATCAAAATACATAGAAAAATCTATTTTTTCATAATTTTTTTTTTCAAAATGT

GGGGCTGCAGCGCCCGACTGTGCCTACCTAATTCATTTCATGCATATGCTACGTGATGCTACTTATTT

TTACTCTTTGTTTTTAACTGCTACGTTAATATGTGACAAATCTTAAGTAAAAGTTGAGAATGTCGGTT

TTTGGTTATTGTGCTTTTATGTACTAATCAATAATTCTCCCTTGTAATTATGGGGTGGTGAAAGTTTA

TAATCGCCAACTTTATAGCAAAATACATGTTTTTTTTTTGGGTTTTCCTGAATGTGATACATGGCTAC

TCCCTTGTGTGTGTTTATATATATGGAGGTTAATTTATGGTTTTCATTTTTTGTGATTGCAGTACAAA

GAAATACTTGGAAAAGGAGCTTCAAAGACGGTGTATGTTCCTTTCTATGATATGTACATGAATTTGGT

TAATTTCCAAATGTGTCAATTACCTTGTGCTATTAATGTTTTGTATTTTGAACTGGATATTTACTAGA

TTTGATTAGTGCTCATCTTAAATTTAGCCAAGTTTGGATCTTTTATGCCATTCTCAATCTCCTTTAAA

GGTTTCTTTTGGGGTTGTAAAAGATTTTTCTTTTAGTTTTGCAATTTTTGGTACTTCTGAAAGCTTGT

TTGGTTGCACCTTTCAACATCTTTCTTTTACTTTTGCTTTTTTGCTTATATGTTGTAATGCATTTGGG

GTAACCACCGTAAGCTGAAAACAAAACTTTCTTTCGACTCCCAAAGGGCTACAAATTTAACGCTTAAA

TGACCCAACTATTTCCTCATAAGTGACCTATGTTTCTAAAGCTGCAGCCAAACAATTCCTCAGCAATT
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TTTTAATTGGGTAATATAAAAATACGACTCTTTTTATTGTTTGGTTCAGTTATAGGGCCTTTGATGAG

TATCAAGGGATTGAAGTTGCTTGGAATCAAGTTAAACTTAACGATTTTCTTCAAAGCCCAGACGATCT

GGAGAGGCTTTATTGTGAGATTCACTTGCTCAAAACACTTAAGCATAACAACATTATGAAATACTACA

CCTCATGGGTTGATACCGCGAAAAGAAACATCAACCTCATCACCGAAATGTTTACCTCAGGGACACTA

AAACAGTAAGCGCACTTGCAAAGTAAATCTTAAGATACTAGATTATTTGGTATCTTATAGTGTAGCCT

CACCATTTTGGATTTTTCTTCGTTTATCTACTAATTATACCTGGGGCCTCTTTGGCATTGGTAACAGC

CTTTGAGCTCGTAATTTGTGCTTTTTGTTTAAAAGTGGTACTGATTTAATTTAGTTTGTTTACTTAAA

ATTGAGCTTTTTACTTTTGCTTTCCAAGCTAGAAGTTTGTAACAGGGTGAACCTGGATTTCTTATCTG

CCTCAGATAAGTCAGCTTCTTTGCTAAAGCCTCACCAAACAAATCCTTAGGGTATTTTGAGAATTTTT

ATCTTGAGCGCAAATTTTGTGATTTTTTGCTTTTACATTGTACTGCATTTTTGTTAGGCTGGTTTGTT

TTATAGTGAATGTTTTTGTTTCCTCTTCTAGCCTTCAAAGTTAGAAGATTTAAGTTGAATGAACCTTG

TTTTTTTCCCAGCCTCAAATAAGTCAGCTTATGTGCTGGAGACCTGCAGGCAAACAAATCCTTAGTGG

GAATTCGAAATCGTATACGTTTCTAATCTGGGTCCACTTTCGTTTTGCTGTTTTTCCCTTTTTCGTGT

TTGAATATAGGTATAGAGAAAAGCACAAAAGAGTAAATATCAGAGCAGTAAAGAGTTGGTGCAGACAG

ATTTTGGAAGGGCTTTTCTATCTACATAGCCTCAATCCCCCAGTGATACACAGAGATCTTAAATGTGA

CAATATTTTCGTTAATGGGAACCATGGAGAAGTGAAAATCGGAGATTTAGGCCTAGCTGCTATTCTTC

GAAAATCGCACGTTGCTCATTGTGTAGGTAATTTTGATCTAGTCCTTCTCGTTAAGAAAAATGTGCAT

TTATTACTAGATGTTAGGTGCAAGTTAAGTTGGAGTTCGTTATTAGATAAGGGATATGTTTTTAATGT

TTCCAAAACTTGTTTTCCGATGCTGCACGGAAACAGAATGTTGGATATGTCCCCAAAGTAGTTTCCAG

AATCTTCATAACAAACTTCCTTTCTTGGAAACTTACAAATTAAAAATAATAGTATCTGCTGGTTTTGG

GAAAAGGCTTTTCGTACATTAGACTGAATTCACATGAAATAGTTTCTAATTAGAAAATGCTCAAAATT

AGCAATTATATTTAGAATTCAAATAAAAAGTTATGATAACATAACTGAACATGTATGTTTAAATTAAA

AATGCCTATCTGTTCCTTTAACTGTGGCAAGAAGTATGTAACCATAGCTCCAAAGCCATGAAGTCAGG

GGGAAAAAATTACATGAAGAAGTTTCTGAAATAGTATTGACGTTTTTTTTTTATAAGACCCAATTCTG

AGGCATATGAAAAGGTGTTTATCTCAGGTTTTGTATTTGTAAGAGAGAATAACACGAGAATAATATAA

TTTGCAAAAGCTTTGTTATGGCAATAATTTAATGATCTCTCCGAACTCAACAAACTATACTTCGTTTC

TTTTATGCATTGCTTGTTAAATTAAGATTGGATCGCTTTTTAAGTGATTGATCGAATGTTTTTCTTTT

TTGGGAAGATCAGGAACACCCGAGTTTATGGCCCCGGAAGTGTATGAAGAAGAATATAATGAATTGGT

AGATATTTACTCTTTTGGAATGTGCGTGCTGGAAATGGTGACTTTTGAATACCCGTATAGCGAATGCA

CTCATTCTGCTCAGATCTACAAGAAAGTCATTTCAGTAAGCACCTTCTCTCTAGCAATAATATTTGCA

CAAATCTCTACCCGGTTGTTTAGTACGAATGTTGCTTAGGGGACAATGAGCCGCATACCTTTTTTTTT

TTTTGGAAAAAACAAAACAAAACAATCATTATAAAAAAAAGTCAAAATAATTGTACGAGACCCAATGC

CCAGTCATCTGTGTATACAGATCCATGTAGAAACCTATCTATCGTTTTGCCCTCCTTTACTCCTGTTT

CTATCTTTATTGATTTTAATTTCTTTAGGGGGAAAAGCCAGATTCCTTGTACAAAGTCAAGGATCCCG

AGCTACGTCAATTTATAGACAAATGTTTAGCCAAGGTGTCACTTAGACTCTCTGCGGGGGAGCTTTTA

AATGACCCTTTTCTCCAAATTGATTGTGAATCGGATTTACAGCCGATGGGATCTTGGAAAGGAGATAA

CGAGCTCTCTCTCTCAAAGGAGTCTTCCTGCGAATTAGATCATGACAGAATTTCAAATGGCAACCGAA

CTTTGAGTGATCACTTGAACGTTGTCAACTTTGGATCTGCTGGTGAAGAATATGGTTTGACAGACATA

GAACAGCATGGAGCTGAATTATTTCCGCACTCCAATGACGAACTAGAGGAACATTTGACAAATGTGGG

GATAGCCATGAAAGGGAAAAGGAAAGAAGATGGTAGCATCTTGTTAAGACTTCGAATTTCGGATGATC

AAGGTCAGGATCGTATCCAACTTTTGGTAAAGTTTTCAAATATAGTTATGAAATTTATTTTTCAACAT

TTTATTGGGTTAATTACAACATTGTCGCTATCATTTTATTCCAGTTTTGCTCACGAACCTATAAAATT

AGCAATCAGCACACCAATCGTAAATTCCTCAAGGGTTTGGCACCCTTGGTGTATTGAATCAAAAAACG

GCGTATATCTGTTACTAATTTAGTTACCTAAACCCAAAACTTTATACATCATTCTATCACGTGTTTCA

TTTTTTCTACACTTTCTATCATGTTTTTTTTCTATAGTGATAACTAATCTATGATTCTTTTCCTATGT

AGTGTACAAAAGCCAAAAATTATTGCTAGGTTGGTGTTCCATTTAAAATTTGTCCTACATTGAGACTC

AACATTGAAAAAATGGTACAAAGATTTTGAGTTTAAACAAAAAAAATTGTTGTTCAAAATTCTACTTT

CTGGTGCACACGACAAACATCCTTTTAATCGTCAACTTTCAGCAATTTATTCCTCGAATTGGAACTTA

AAAACTTAATTTCCATTTTTTATTAATATTCAGGAAGGATAAGGAACATCTATTTCCCATTTGACATT

GAAAACGATACCGCTCTAAGCGTAGCGACAGAAATGGTTGCGGAACTGGATATAATCGATCAAGATGT

AACAAAAATAGCCGATATGATCGATGTTGAGATTTTGTTGTTAGTACCCGAGTGGAATCCCGGGCCAG

GTATTGTTGAAATTCCCCGTACTTCTAAATCAGTTTGTTGCCAAAGTTGCTCATCCAAGAATAGTTCA

GACGGTTCATTTTTGAAGTTCTTGTCTAACACTTCCGTTTCACAAGAGTTGAAGATTTTGCAATGTTC

GGGCAATGGATGTGCAGCTATGCATGGACGGTTTGAACAAATCACCTACCAAATTGATAGCCCTCGAA

AAAATCCTTCCAAAGATGTAAACAACCCCAGTACATCAAACCAGGTAAACAGGAGAGGAATTAGGCAG

TGACGGTCTCTTTATTTATAAATGAAACATTTTGCAAGTACTGTTATACATTTACAACAAATGTGTAT

AAAAAAGTGATTTGGTATCATTCATAATAATATATATATAAATGTTAGTACTTGACAAGTTACTGATT

CTGCCACTGCAGGTAACCAATAACTATAACCAAGCAAAAACTTTGGATAGGCATGAAAACCTAGAGTG

CAGTACGCATGGCTTGGGAGAGAGCTGTTCGGATGGGGAAATTGAAAAAGTGGATCAAATAATTTCAA

GCGAGGGTAAGATCATCAAACACAAAGAATTAATGGAGAGAAATCGTTCTTTATTTGGGAGAAAGTTT

ATTAAATCATTAAAAGCAGTTTCTTGTTTCTCAAATGACTTTTCGGGGAGATACGAGGGAGAGATCCA



388 

 

GCAGGAAATCAGATGGGTTAAAGCAAAATATCAGAGAGACATGACAGACCAGCAGTTGCGACTCATGC

AAAATTCTTCGATACAAAAGAGAGTCATTAACGGGGTATCACCATTTTCGATATCAAACCCTTTTCAA

GGTGAGATTATTTCAAAATCTTTTTCGAGCGAAAGAAAAAAAGGTCCCAAACCACCTCGAAATCCGGG

ACCTGCTAAGAGCTTTCACATAGAGCCTTTTGTTCCCAACCCTCTTAATAGATCAACATCTCTACCAG

TTGATGCAATGTTTCCCTTTGGATTTCACAATTGATTCTATCGGGAGCAACTAAAACTCATGTAAGAG

TAGGATGAGGTTTGTTTTTTATTAAGAAAGGAACAATTATGATCATCGATAAAATTTGGTTTATGATA

CAAAATGGTAAAGTCTTTTGTATAAATATGGGGTCACTAGTGGAGCTCTAATGCCATTATTCACCTAA

CTAGTTTCTTCACTATTATTCACTAACTAGTTTCTTCACTATTATTGTCAACTAAATGTAGTTAGGCA

ATAGGTTTGAACTGGTTTTTATCTCAGTTCTTGCCATAACTATTGCTAAATCACAAGGACCATACATG

TATAATAGAGAGCAGCCTATCTACCAAGAGGGTACATCCTTCTTGCCTTTTTGTTGTGTGTTTAAATC

ATTTTTTGTAAATTCTTCATCTGTTGTACACTACATGAGAATTTTTTCAAATGTTATCTTTTTTTCCT

TTACTAACTTGGTAGACATGGGGAAAGGGTTGATTGTTGAGATGTTATTTTTTAGC 

 

PvG9 (+/+) 
TACATATATATATAATATATATATATATATATATATATATATATATGATAAATGTTATATGAACATCA

TGAAAAACACCAAACTAGACATTTTTTTTTAAAAACGCTCCAAATCAAGATTTGGTTAATGCAAATCT

CAATGGTTTCACGACGGGAACATAAATATATATCTTCCCCATATATATATATATATATATATATATAT

ATATTGCGGGTTGAAACGAATTGGCACGGATTAACCCGCGATTTGTGAACATCAACCTTAACCTAACC

CGCAAAATATATAGCGAATTGGGATGAGACAGATTGATTTTTTTTTTTACACTCAACCAACTCAATTC

ATACGGGTTGGGTTACGGGACGAATTTACGGATTTATTGTAACCTTGTTACCACTACAGTTCTGTTAC

CACTACAGTTCTGTTAAATAGAGCAAAAGAAACACTTACTATATCCATACTTCAATAACCAAACAACT

TATTCAATCTCCATAGCAAAGCTAATGGCTGAATCCTATGTTATTCCTCTCCTTATCCTCTTTCCCTT

TCTTCTGATTTTTCTCAAAATATATTCGCCATCAAAATATTCCCAACTTCCTCCGGGTCCAAAACCAT

GGCCGATTATCGGAAATTTACTTCAAATAGGGAAAATACCCCATGTAACGTTCTCAAATTTTTCACAA

TCTTACGGCCCACTCATTTCAATGAGCGTGGGAAATCAGATCTTGATCATCGGATCATCCCCTGAGGC

AGCAAAGGAAATCTTGAAAACCCATGATAAAATACTATCCGGAAGACATGTTCCTGATGCTTTACCAT

TCAAAAAACAAGAACTCAATTACTTAACATCGGGGCTCTCATTCGAATGTAATGACCATTGGAAATCT

ATACGCATTCTATACAAAACCGAGCTGTTCTCTCCGAAATCCATGGACATCCATGAAAGCTTGAGGGA

AGAAAAATTATCTAACATGGTTGAATACTTGAAGTTGATGGATGGTAAAATGGTGGACGTTACGCAAG

TAATTTTCTCTACTCAGATAAATATCCTGAGTAATATGTTTGTGTCTAGGGATTTTGACAAATATGGT

CAACTTAATGAAGAAGATGGAGGGATGCAAGGCTTGTTAAGAAGTTACATGGAAATCTGTGCTTCACC

AAATCTAGCTGATCTTTATCCATTTTTTGGAAAATTTGATCTTCATGGTCTGAATAAGAAAATAATGG

ATGTGATGGTGAAAGTTTGGGCTAAATGGGAACCTATTGTTAAAGAAAGAAGAGAAAGCACAAAATCT

AATGAAGTGTCAAGCCAGCAAGATTTCTTGGATACTCTTCTTCACAAGTCATTTAGCAACGATGAGAT

CAACTATTTGCTATTGGTTTGCTCTCTTTCCTCTCTTTTTGTGTGAAACCTAATCAACTAATAATCAT

AACGTCCTTACAGACTAATATTTCCGTGTAGAGACATACAAAAACAGCATAATTCTAAGATATTACGA

CGATAAATTTGCAGTACTTTTGGAATCATTGTGTTGGACTTGGACATGATCAGTTGTAATCTCTTTCG

GAGTGGGAGAACAAGTTGTAACCATTTTTGTAAAGCCATACAAATTACATACATTTAAACCTTAACAA

CTCAGTCGACACACTATAACATGATGCATCTGAAAACAAAGATTAACATCTCATGATCTCAATAGTTG

ATTTTTGCAAATGGAAAAAAATTTAAAAATTAAGAAGGCCATAATATATTGTGTAAAATTAGATTATT

TGATCTTAGAAAGTAGTGGAAATAGATTTCTTTTGATCACAATGAAAATTGTCAAAAAAATTAATCTA

AATTTCGTCTTTAATCAACTTAGTCTCATGTTCAACTTTTTTTCTTGTCATGATCGATTTTGAGATGT

CAAAAAGTTCAATTATACCCTTTATCACTTTTTGAAAAAAATCACGCCTTCAAAACAATAATTAATAG

AATTAATTTTAAGTGATCTTTTCATCTGTTCTCCTTTACCATGCTCGTGCTATTTAATCGAGAGTTAT

CCTCCTGGATCATCAACAATCTAGTAATTGCACTCTCTATTTTTTAGGTAAAAACACTACAATTTAGT

AATTTTATTCAACATCTGACCCTAATTCGATGAAACTAAAGTGGAGACTCAAATTGAAAAACTTAAAG

CGTGCATGGATGCCAGAATGGTAAAATTTGCTAGGCTGGGTTACTTAACAACTTTTTCCCCTTAACTA

AACGTATACAAAATTAACATCAAGTATGTTAAATTGATTAATATGTTAACTTATTGTACAAAATACAA

AAGCATAACCATATGAATCTTAATTAGTTAGAATTTCCACGACAAAAGATCATATACTAAGTAAAAAA

AATGCTTGAAGTTTAGAGTTGGTTAAAAAATTTATAGTTTGTTTTACTTTGTTATTTGACTTAGGTAT

CTAACAACTTGAAAACTAAAAACTGAAGTATTAGTAGCAAACGTCATAAGAAAATTTTCTCTACTTTC

CGGCCTTTACCTTGTTTATCGTAACCAAATTAAAGGTGCCTCTCAGGAGCTCTTCGTCGGTGGAGCAG

ACAGTGTAACATTGGCATCCGAGTGGGTGATGTCAGAACTGCTAAAAAATCCGGAATGCATGACACGT

GCACATAGAGAACTTGAAAATGAGATTAAAGGAATTCCAAAACATTCCCATCTAGAAAAATTGACGTA

CCTTCAGGCATGCGTGAAAGAGACCCTCCGGTTACACACTCCTGGACCGATCTTGCACCCTCATCGAG

CACTAGAAACTTGTAAAGTGATGGGTTACACAATTCCGAAGGACGCACATATGATCGTGAATGTATGG

GCAATTAGTAGAGACCCAAGTATTTGGGATGACCCTTTAAAGTTCAAACCGGAGAGATTTCTTAATTC

CCAATTGGACTTTAAAGGGAATGATTTTGAGTACATACCATTTGGTGCCGGGAGAAGGATGTGTCCAG

CATTACTTATGGGTTCAAAGATTGTTCCTATTATTGTTGCTTCACTGATCCATAGCTTTGAGTGGTCT

CTTCCGTTTGGTAGGAATTCTACTGAGTTAGACATGACGGAGAAGGTTATTGCTAAGGGGACGTTGCG

CAAGGAGCAAGCTTTAGTACTGATTCCTACAAAAATAAATGAGCGAATCTAAATTCTTCATCTTCCAA
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CAATAATTGTACAACCAATACATTTTATTAAACTTTGGTGATTAGCCTCAGATCAAAAAGAATAATAT

TAGTGAAGCAACTCTTGAGGCTAAGTTATAACGGGAAAAGTTTTCGTTATTCTGTACTTAATATCTTA

TCTCGAAAGTTATATGGTTATTGAGGATGCTGTTTGAATCAACAATGTTTAGATCTGTGACTGGGATT

GCTTAATTGACACCAGGGAGCAACTGTTCAATAAAATTAATTTTATGGACTATGTCGTGATCAACAAT

TGAGCAATTTTGCTATTGTGAACAAATATCATTTGGCTGAAGAGCTTACATGATAGTTTTTTTCCTCC

CAAGCTAATGAAGACGATGTATGTATTCAGATTAAGGGCTTGTTTTGGCTAGAACCCTTTTAAGCAAA

TAAATTGATATACTTGAGACCGAGAAAAATAAATACTCCGTATGATACTTTGTTCAACTTAAAAATAC

TAGTT 

 

 

PvG10 (+/+) 
TACGATGCTGTTATGTCAATGGAATCAAGTCTTTTAATATCAAGCTGGGGAAATGATTTCGGTGAAGG

AACACCTTTGGTTCAAAGCTTCTTTCATGAAAGCTGTTTAAAGTGAATATTACATAGTAGTAATTAAG

AAGTACAAAAGACTTAGCAAAGCAAATGCTACATTTTATTTTCCAATCAATGCAATACTGCAAGTATC

CCAAATCCAAACTCTTACTAGTATTTTAAAAAAAAGATCCTACAATAATGAAATAGCTTTCATAATCA

TTTATACGAACTAAATAAATTTGAAATGCAAGTGGAATTTATTTTAAGTTCTAGTCTTTCTCTGGCCT

GTTGTATTTTGACTAAATATAAGTTTAAGATGACCTAGGTATATCAACATTTAGTTCTATAAATAGGA

ACTATTATGAGTTAAGAGGAATTAAGCAAAAGAAACACTTGTATCTCCATACTTCAAAAACCAAACAA

CTTTTTAATCTGTTCAACAACCTCATGGCTGAATTCTATGTTATCCCTCTCCTTATCCTCTTTTCGCT

TCTTCTGTTTTTTCTCAAAATTAAGAAAATACATTCACCATCTAAAGATTTCCAATTTCCTCCAGGTC

CAAAACCATGGCCCATTATCGGGAATATACTTCAAATTGGGAATATACCTCATGTAACGCTCTCAAAA

ATTTCCCAATCCTACGGCCCACTCATTTCAATGAGAGTGGGAAACCAAATCATGATTGTCGGATCATC

CCGTGAGGCAGCAAAGGAGATCTTGAAAACCCATGATAAAGTACTATCCGGAAGACATGTTCCTGATG

CTTCACCAACAAACAAACAAGAACTCAATTACTTAACAGCGGGGTTCTCTTTCGAATGCAATAGCCAT

TGGAAGTTTCTGCGCATTTTATACAAAACTGAGCTGTTCTCTCGGAAATCCATGGACATCCATGAAGG

TTTGAGGGAACAAAATATATCTAACATGGTTGAATATTTGAAGCCGATGGATGGTAAAATGGTGGAGA

TTAGGCAAGTAATTTTCTCAACTGTGTTAAATATCCTGAGTAATATGTTTATGTCTAGGGATTTCGCC

AAATATGATCAACTTGATGAAGAAGATGGAGGAATGAATGGCTTGATAAGAAGTTACATGGAGACGTG

TTCTTCACTGAATCTAGCAGATTTTTATCCAATTTTTGAAAAATCTGATCTGCAGGGTCTAAATAAGA

AACTAATGGATGTGATGGAGAAATTTTGGGCTAAATGGGAACCTATTGTTGAAGAAAGAAGAGAAAGC

ATAAAATCCAATAAAGTTTCAAGCCAGCAAGATTTCTTGGATACACTTCTTGGCAAGTCATTTAGCAA

CGATGAGATCAACTATATGTTATTGGTTTGCTCTCTTTCCTTCTCTCTCTGTGTGAAACAAAATCAAC

TACTAATCATAATTAAGGTCCAGGTTACAGACTAATATTTCTGTGTAGACATACAAAAATAACATAAT

GTTAGACATGATCAGTCGTTATCTTTCGAAACCGGAGAACAAGTTGTAACCATTTCTGTAAAGCCATA

CATGTTACAAACATTTGAAATCTTGGCCACTCAGACACACTATTTGGAAAATCACCCCTTGAAAGAAA

TAATTAACCGAATAATTTCATGCTATCAACAATCTAGCTATTAATCGGACTTGCTTTTTTGTAGGTGA

GGGCACTGCAATTTTTTCATTTTATTCAACATCTCTCCTAATAAAAAACCGAAGTATTAAACATCTTA

AAAAAAAAAACTACTTTCCGGCCTTTATGCTGTCGTAACCAAAAGGTGTCTCTTACAGGAGCTCTTCG

TCGGTGGAACTGATACTGTAACCTTGACCGCCGAGTGGGTGATGGCAGAACTTCTAAAAAATCCTGAA

TACATGACACGTGCACGTAGAGAACTTGAAAAGGAGATTAAAGGAATCCTAAAACATTCCCATTTAGA

AAATTTGACATATCTTCAGGCATGCGTGAAAGAGAGCCTCCGGTTACACCCTCCTGGACCAATCTTAC

ATCCTCATCGAGCAGTAGAAACTTGTCAAGTGATGGGTTACACAATTCCGAAAGATGCTCATATGATT

GTAAATGTGTGGGCAATTGGTAGAGACCCTCGCATTTGGGAGGACCCTTTAAAGTTCAAACCAGAGAG

ATTTGTTAATTCCGAATTGGACTTTAAAGGTAATGATTTCGAGTTCATACCATTTGGTGCCGGAAGAA

GGATGTGTCATGCGTTACTTATGGGTTCGAAACTTGTTCCGCTTATTGTTGCTTCACTGATTCATAGC

TTCGATTGGTCTCTTCCTTTCGGTGGCAATCCTACTGAGTTAGACATGATAGATAAGGTTATTGCTAA

GGCGAGGTTGCGCAAGGAGAAAGCTTTAGTACTAATTCCTACAAAAATAAATGGGTGAATGAAAATTC

CACGTCTTCCAACCAATGTTTTAAATAGCGTTATCGCAAGCGTAGCGTTTTTTTAGAGAAACGCTAAA

AGCGCAAATAGCGTTTTGCGGTGTATTTTTTTTTTACCTAAATATACACTAAACTTTAGAATAATTGC

TGTAGGTGGGATTCAAACTTAGGTCTGCTGTAAACTGAAAGACTGTCACCACCATCTGTACTGCACAC

ACTTTTACAAAAATTACACAATATATATTAATTATTTAGATCCGCAGTTTTTTTTCTAATCGCTATTT

ACGTTTTTGATCCAGAATTTCGCGATTTTTGCGCTTTTGGTCCCCTATAGCGCGATTTTAGTGCAATT

CCAGCCAAATAGTGGTTTTTCGTTGCGTTTTTTTTTCCAAAAAAGCGTTATTTCGCGCTATATAACGC

GATTTTTAAAACATTGATTCCAACACAACAATAATTATGCTAGCTAGTTGATACAGTAAAAAATAAAA

TATTTTATAAT 

 

PvG11 (+/+) 
ATTATTAAACGCTGTTTTTTTCTCTTACTCCATTTGATAATGTTGCTACTGGTTGGTTGAGTTTGAAG

TTTTAATTAAAAGGTGCTTGTGACGTATATTGTGCTACTATTTTAATTTCTGAATTTGTTATTGCCTA

AAATTTAAATCAATCATACTAAATCAAACCAACCCGATTATGATTGTTAGTTTGGTCAAGTATCAATT
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GATGATTCATTTATTTAAAGAAAAAATGATGATTCAGCTTAAAATAAACCAAACTGGACTGGCTACTT

TTACTGTGTGTATCTATATTATTCAAAAGACGAAGAATATTTGACAATTGTCTCTTCATTAACAATTG

ATGACCTACTGCTTTAGCATTACCGTAGTCAATTGTGTGGATCCTATATATATATATATATATTTATA

ACTCACACTCCAATTCTCAAAGACTCAAGAGACCAAAGAAATATACTAGTAACAAGTTCAACTACTAT

CTTTTCTTCATCTTGCTCTTCAACATGTCTTCTGAAATAGCCTCTAATGATATACCCCAAACTGATTC

AAATGAGTCAGACACCGCTCTCTTTCTCCCGATCCGCTCCTCTTCTCACCGCACCTTGTCATTCACCT

CCCTATCCTCTCTCTCCTCCACTTCGTCTCACGACGAATCGCCCGTATTTAGTCCCAAATCCCCCTTC

CAGTCCACAAGAATTCCTTTCTCTTGGGAAAAACTCCCTGGGATCCCAATAATACAACTCTCAGAAAA

AGTCGACACCTCTTTGAATACCTTACCTTTACCGCCAGCAGGGAATCATTTTTCTTGCAAAAAAATGA

ATCTCGGAGAGGTTTCTTTCAAAAAATATGACGGCGAGAGCTTTAGGAAGGATCCTTTTTTTGCGGCT

TTTGTCGAGTGTTCTAAGGATCATTATCATAAACAACATGATCCTATAATTGGTAAACTTTCGAGGAT

TAGTAGAAGCCTCGGTGAAGGGTTTGCACTTGCTAGCAATTCCACTTCTTGCAAGAGCAATTGCGCTG

TTTTCGATTCAATGGTCCTAGTCCCAAGGTCGCGAAAACATAGTATTGTCCTAGGTCATACCAAAAGA

AGCTTGAAAAGAAATACTAAATTTTAATAATGCCTTCTCATGGGATTGAATATCTGGATCAATGAAGA

AGTGTAGCTGATGATTACCAACTACGTATTCATATATATATATATATATATATATCGGTGTAAGTTGT

AATATTCAAAGCTTGACTATATCCTTAAGTTCATGTTACTCTTGTTATAACTCGAGTTATGCTAGGAC

AAACGTATATGCCAATGGTGAAATCGTTACCTTTTTTTATGCTCTAGTGTTCTAGTAAAGAACTAGTG

TCAAACTAGTTTTTGTTAATTGTCTGTAATACTGGAGTATTGGTTTTTATTTGTTGACCATGTGATAT

AAAATATACAGTAGTAATTAAAATTTAAAAAGGATGAAGGCCTATCTGTATGACTGTATTACATGTGA

TGTGTTATCGCATCATGCTTGCTTGAGGTTTACAATTGTCACCATGTGAGGACGTACCCAATTGTTTT

TGGACCACTTTCGAAAGGACAAGCATGTTAATTACTACGTCCATTTTG 

 

PvG12 (+/+) 
TAAAAAGGATGAAGGCCTATCTGTATGACTGTATTACATGTGATGTGTTATCGCATCATGCTTGCTTG

AGGTTTACAATTGTCACCATGTGAGGACGTACCCAATTGTTTTTGGACCACTTTCGAAAGGACAAGCA

TGTTAATTACTACGTCCATTTTGGGCTGTTCAGCTGTTATATGATACGTATTTAAGACATAATATTAG

TCATACTTCATACCTCATCTTTACAATATTTTTTAAATTGAGGTATTGTGAACGTTTTTAAGTTTCAG

TCATTCGTCCCAATAAAAAATTTTTAAAAGTTATTTTTAAACTTAAAAAATAACTTATAATCCATACG

GAAAGATATTAAAATATAAAAAAAAGTTAAAAGTTGTTTTTAAACTTAAAAAAAATATTATAATCTAC

ACGAGAAAGATATCAAAATGTAAAAAAATAACTTAAAAGCTGTTTTTTTTAGTGTTTGATTGATTTAG

TAAGTAAAAATAAAATAAAAGAAGCTCCGGTCTCTCACAAACAACCTTTGCTTTACGTATGCCAGGTG

CACATGTTCTGTCTCAATTGTGCCTCCGGCATTCTATGCACATTTGGCAGCTTTTCGAGCAAGGTTTT

ACATGGAGCCTGATACGTCTGATGGTGGTTCGATCAGTACTGCAGGTCGTGGTGGTGGGCAGCGTGGC

ACAAGAGCTGCTCCGGGGGGTGCCAATGCCCCTCCTGTTAGGCCTCTCCCCGCACTCAAACACAATGT

CAAGAGAGTTATGTTTTACATCTGAGACTAGTACTCTCTTCAATGGGTTTTTCACAATTTAAGCTTGT

CTTTTTTAAGTCCAATAAATTTGTTGCTCCAGCTCTCTTAGCAAGATGTTGAAGCTTAACTAACTTGG

TTTCGTTATTTGTGGTTTTGTGGATCCTGGGGATTGTTTTTGTTTTGGTTCATAATTATGCCTAAAAA

AAAAAAAAAATACGAAAATAATATTTTATTTATCATTTGTAAGATAATATACACTTAAAAATGAATAA

TGACGTATGAAAAAAATATTATTTAAAGTTTACCTCCCAGAGATGAGCCATTTAGACAATGAGTCAGA

AAAAACAAACTAAGAGCATCCACATCTGCTTACTCAAAACATATTTTTTAAATTTTTTTTGATGATTA

TGCTATAAAAAGTGACATGCATCAGAAACCCTATAAATTTATCAAATTTAAGAAAACACAAAATTCAC

TCATGTATGAGGAATGCATATGATTCCCTGGATTAATACTCCATCC 

 

PvG13 (+/–) 
GTTTTTTCGGTTATTTTTTCTTTTTCGGTTTTTTTCGATTTTTTTCGTCTTTTTCGGTTCGGTTTTAC

TGAAAACCGAAACCGACCCGAAAATTTTTCGGTTTTTCGGTTTCAGTCTTTTTCGGTTTTTTTGGGTT

CGGTTCGGTTCGGTTTTTCCGCTTTTTCGCCCAACCCTATATATATCAATGAAAAACTCACGCATGAA

CAGATGAACTACGGTAAAAAAATATTTGGTTTCAGAATTTCTAAAATACCAGTATCATGACAAAAGAA

AAGCCGAATACCATAACAGGAAACTATAACCGAAAACTTTATTTCATTTGAGCCAACAAAACTACAGC

TAAAAGATACATACTGTATTCACAATTACAAATCTTAATTTCATAACTGTTTGAATAATTGAACCAAA

AGAATTGCCAACATTTCCACTTACTACAAAGGTGATTTGAATCAGTTCTATCGAAACCATTCTCATTT

TACAGAAGATGAATTCTGTACTCATTCAGTAGGAGGAGCTCTATAGTACGCAGGTACAGTTGCAGGGA

AGAACATTTGCCTCACTCCCTCGGCTTTTATAATTGGAAATATGATACCCGATGCACCCTGCAAACAA

TACGATGTTCACTTTTCACTATTAACATATAGTATTGAATTATATCGGCATATGTCAAAAAGGAGCAT

TTTAGACTTACCGAAATTAATCTAGCTCCAATCCAAATTTTCTGAGGCGAAGGGAATGGTAATAATAA

TCTACCAACACCGTAAATGGCAACTGCGAAGAAATGGACTACCAAGCTTAACGGCCGAGGGTTTAGAC

CAGAGAGAAGAGCAACGGGTCCCGTTGAACAGACGCCCCCTAGGCTTAGATAGTCAAAACACGCTTCT

CTCATTTCCTTTCTTGCTTGATCAGAAGACGCGCAAAACACCTTGTATAAAGCTCCCGCCAATGTGTT

TATAGTAGATGCCACAGGCTGCAAAACGAGCATACTTTTAGCGCATATACAAAAATGTGTGCATTTAA

TCATTTTCTTTACGAGCATACTTTTAGTTATGTATACAAAATTGTGTGTTTAATTATCTGTTTACAAA
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ACTCGCTACAGAGTGCCCTAAAGCTTGCATTTTCAGTGTAAGGATAAAAAATGTGTGTCTATTTATGT

GGTTCTCTGTTTATAAGTTTTTAATCAAATGGATAATTTATGTAAAGTCCGTTTTTAGCCATTGTAAA

TTCTGTGCATATAAATATAGTGTTTTGCAAAACTCACGCTCTACTCATCGATGTTGACATTTGAGTGA

AACTCAAGGAAAAACGTTTAACCTGGGCTTTTCACATTTTTAAAACATTAATAATCAATAAAATAATC

GAACAGATGCACATACCTTTCGCAAGGTGTAAAAACACTCGAGATACTTGCAAAGTGAAGCTGAGTCG

TTAAGATCCTTAAGAGGCTTTAAGAGATCTCTTAGAACGACAATATCAGAGAGAGCAACTGTCATTCC

ACCGCCTGTTAAAGGATGGCGCATGTTGAAAGCATCGCCCAATAGTAATGCACCAGGTGTCGGGTGTG

GGGCAGCCGGCATACTCCTATTGGGCATTGTTCTGATGTTTCCTTTCTCAATAGAGTCAAGAAATGCA

TCAGTTAGCTCGGCTGGAAGCTGATACAAACATGTAACAACTTTTAAGAAATAACCTTTGTAGAACTA

AGAGAGAATTTTCAATTTACTGTCTCAATTTTTTCGGGAACGTGTGATTTAGTGAACCAACATTTACA

TGTGATCAACTTAGAGCACAGTTGTGGAATTTGTTAAATTTTTTATTCTGTCTGTGACCTCATAGGAC

TTCTGATTGAACTATACAATGGATAATTCTGGAAAATAAACATCACGAATCCCTTTGAAACGAGTTTT

TTCAGTAATTTTAAGTTAAAGCTCTATTTCTTCTTCATTTTTATGATTACTTTTGTTCGTATGCTCAT

TTTGTTGGCTCAAATGTATCCCTGAAATGCTTATGGCAGAGTCACAGAACTGATTTCAAGTCGATTTA

AAATTCAGCAATCAGGCACATAATTACTACAAAATAACAAATGTTACTATGTTAAAACCTCATTTGGA

CAGGTGCAAACATTGGGGGTACAAAATCAAACATAACTCCAAGATTAAACTACTATATTGAAATTTTC

TTAAAACTTGTATTGCCATTATAAGAAGATTATTACCTGAGGAGCCACACTGGTTTTTAAATACTTGG

CAAGTTCTCCGCTAGCGATGGAAGGGATCTTTTGACCAGGAATATCGACCAAACAGCGAACTTCAGTG

CTGCTAATCTTATAAAACAAAATGGGTGAAGGATCAGCTAAGATGACATGGCCGTGATTTGGGAATGG

AAGGTCGATATTTTCCAGGATCAGTCCAACAAAGCAAGATGGCACCTCCACCTGTAAAACATGACTTA

TTTTAATTTTTATACAAATATAGAGCATATAAGAAAATCAATATAATTATAGAAAAGATGATTTTTTT

TACCTGTGGCTTGCAAAGAGATCGTCGTAAATTTGAAAAGCATCCATCACAGACAATAGTAAGAGGAG

CATAAGTTTTAAGTTCTTCACCAGTTTTGGTTTTGTATTGAACTCCTTTAATAGTGCCATTCTCTTCT

AGTAGGGATGTAACTGTTCCTTGCTCTAATTGAACACTGAAATAATTTGAATACAAATATTAGCCTAA

AATTGGATTTGCTTTCGGGACCAAAAAAGACACGGCGGAAGAAAGAAGAACCTACTTTGAAAGTGTAG

AAGCCTTTTCTCTCATTCTCTGAATAAACCGGCCATTGTGGAAGCTTCTACCAGAAATATCTGAGTGA

AACTTTTCCAATGGGTAAGATAACCTTGTACTTCTCCCATCTTTGAAAAGAGCATATCCAAACACTCT

TTGAGCATCTATGTCTTCTACGCAATCTGCAATTTATTACCATAACTTTTTATTCGAAGATCAAACAT

AAACAAGAAACAGGGAGGAAACTCATCCCCTTTCCTGATATATTTTAAAATATGCTAAAATATTTTGT

GTCTAAGAGCATTTTTACCTTCAAGTCCTAATTCGATAAGCTTGAGATAACCTCCTGGCTGTAGCAAT

TCGCCGACGATTCTGTCGGGCTCTGTCAAATCTCTTTCGATTACATGAACTCGTCTCCCCTCCTACAA

TAGAAAAATAAGAAAATTATTGGCAATGGCATTAAAATAAAACTAAAACATGGTCAAGATACATTTAC

TAACACCAATCTAGAGAAGTTGTGACTTATGCATCAGCGACTTTTTTTTTATCAGAAACGTTATCATA

AGGTACATAGATATAATCAATTAGTAAATATTAAGATACACAAATCACAGTTCAGAATAGAAATATAC

CATATCAACAGGTACGCTAATTTCAAAAACACAATGAATATCAAAAGTCAATGAGTTTAAAATCTCAT

TGAAATTAAGGATCCGTTCAGTTTCAGTTTATAAGCTCAACTTAGCAAATCTTTTTTTTAATATTTAA

GTCGTAGTATAACTTTGTTTCATCAGCTTAAATAGCTGAAAGAAAATGAATTTGATCAAATTAAGTGC

TAATTCCAGGTTTATTTGGCTGACAGCCAGATTATTATAAGCTGCTTCTTATTTTCTCATAACCTTTG

AAACTCTTATAAGCAGATAAGCTATTTTTTATCCTCTCATGCCAGATATCTTTGAAAATCTTATATAA

GCTAAATTAAGCAATCTTTTGTTAACTTTCTCATGCCTGAATTCTTTGAAAATCTTACAATCAAACAA

CTGTTTTTTTTTTTATATTCTCATGCCAGAAAACTTAACAAATGTAATAAATAATTAAGCTGTTTTTT

AAAGACTTGGAAAAAAAAAATCTCTTCTTTATTAACTCATGTCATAAACCTTTGAAAAACAAATAAGC

AAATAAGCTAAAAATGAAAAATTCAGCAACCAAAACAAACTTTCAATACCCTTCTCTTTTCTCAGCCC

AAATTAAATTCTTAAAATCATTTTATTATTTAAACAAACAAAAAAAATTTTAATTGTAGTAAATGAAA

TCACTCGGAAAATTGACCCGAAAAGACCTTGTATCAAAATTTCCGAATTGTTTTTTTTCAAACATTAA

ATCGCAGAATTTGAACGACATTATAATTTTTTTTTAAAATATATGTTCATTGCAAACGACTAAATCGT

AACGGGGTAGCCCTATAATTTTTTAACACAAAAAACACGTCGTTTTGATTGAAAATATGAACAAAAAA

ATTTATTTACGCAAAACAAAAAAATTCTATGACGGAAAAAAAAAAAGGATGCACAAATAAATTCGTAG

TTAAAGTGATACTCCCTCCGTTCCCATTTAATTGTCCGTTACGAAACTATCTACAATTTTAACCACCT

TATAACTTGCATCAAAATTGTCGAAATGATTTTTAAAATCTAATCATAAAATTTAACATTTGAACTAT

ATGATCAATCTTTGATGATTTTCATTCCGACAATTTTGATACGAATTATTCACCGGTCAAAATTGCAC

GTAATTTCGTAAGGTACAATTAAATACGAACGGAGCAAGTAATATCTGCATGACCATAAGCATAAAAA

CAGAAACAAGAACAATAATAATAATAATAAATAAATAAATAAATAAAAAGACGGAACCTTAGCGAGAG

TATGAGCAAGGGCAGCACCAGCAACCCCAGCACCAACAATAATGACGTCATAAATAGAATCGGGTCGG

GTCTCAATCGGGTCTACGTGACTCCGAACACACTCCTCTCGGTTCTCGACAACAATAAATCTCTCTTT

TTTTAAAAACTTATTAGTAACTCGGAAAAAGCGAAGAAACAAAAACCCCAAAAGAGAAGCGAACAATG

TAGCTACGACGACGACAACCACGTTGTTCACCATTGTTTTTAGGGTTTGTTTGTTTGGGTTTTTTCTC

CGAGCGAGAGAGAAAGAGAGAGAGAGAGAGAGAGAATGTGGAGGGAAAGAGATGTGGGAGAGATTGTA

GGAGAGAGATGGGTTTTTATAGAGAGAGATTATAATGGATTCGGGTTTTTTCCTAAACGGGTCGGGTT

TTGTTTGTTTACTTACGGAGTTGAATTGGACCTTGTCTTTTTATTGCATTAATTAATTAACTTTAATT

TCGTAACGTTTTGGTTTTTACCAAAACCGAAATCGAGTATATTTTTCGTTTTGATTTTTTTCAGTTTC
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GGTCTTTTTAATTTTTGAATCGAATCGGATCAGGTTTTTTCGCTCCAGTTTCGGTTTTTTCGGTTTTT

CGTTTATTTTTCGGTCTTTTTCGGTTTTTCGGTTTCGTTTTTTTTCGGTCCAGTTATCGGTTCAGTTC

TGTTTTTCCGGTTTTTCGCCCAGCCCTAATTCCTATAGTAATAGTGTAATATAGATAG 

 

PvG14 (+/+) 
TTTTTATCAGCCAAAAATAAAATAAAATAAAGTTCATTTTAATTGATATATATATTGTGTATATATAT

ATATATATATATGGTGTTTTCTTTTGCAAATGTCGAATTAATTTAATTGTCAATTTAGGTTAAAACTA

AGTTATAATAAACTGAGTTTTATATCAGACTGAAACATTACAAGAAAATAATAATTTATGTTTCGTAC

CCAAAGCTTAATAAACTTAGCCGGGCCCATGGATAGGTCATGTAGTCATAAGTCATAACTAGTCAAAG

TCTTGAAGAATTACAAAAAAGACAAAATACATGAAGTTATGTATTCAAATATTACAAGATTTAAAATA

CGTATTGCATTCAATATAAGTGGCTTGAAACCTTGAATACCACTTCTCGTACCCTATATAAACGAAAG

AACTCATTTTCACTTTTCATATACCAAAAAGATCATTTCTCCTAAAGAACTTATTTAAGTAATTTGCA

AGAAGAAAGAGCTTTCTTTTAAAAATGGCATCATTTTTGGATAACTTGTCTTCAAGACGCTCAAAGGG

TTACGCAACAATCCTGGCAATAGGAACAGCCAACCCCGACAACATCTGGCTCCAGGATGAGTTCCCCG

ATTTTTACTTTCGGGTGGCTAACTCGAAGGACGAAGAGTTGAAACAGAAATTCAAGCGTATATGTAAG

TCTTTTCAATACTCAATCGATCATGCATTTTTTTTTTCTGTCAAGTTTAAAGTACTGGTATGGATGTA

CCGCTTTAATACTTAAAAATTAATTAGCTTAAGTAAAATCAGTTACATCTTTTGCTTTTATTTTCATG

TAAAATCAGTTACACTAAAATTTTAGAACAAAGTTACTGAGAAAATGGGTGTAGATTATTGACCATTT

TGCAGTTTTTCAGCTTTATTTTTTTCCCTGTTGATATTAATTATTAGGTGCAATAATGCCTTTTGTTT

GTTAAATTAAAAACCGAAATTTATTTTTTATTTTGTCGTTCTTCGTCATCTCAATAAGGAAACTTTTG

TCGTTTCGTTTCTACAGGTGATAGATCAACTGTACGTAAGCGTCATATAACCTGCATGCACGAAGAAT

TTTTCAAGGAGAACCCAAACATTCTTACATACGGTGCCCGATCACTCGATACACGTCTTGACGTAGAA

CTTGTCGAAAACCCAAAACTTGGAGCAAAAGCAGCGGAAAGTGCAATAAAAGAGTGGGGCCAACCCGC

GACAAATATTACACATCTTGTATTCCACTCCTACTCAGGAGTACAAATGCCAGGAGCCGACTATCAAC

TTGTCAAGTATTTAGGTCTAGACCCTGCGGTAAAGAGATTCATGATTTATCATAACGGGTGTTACGCA

GGTGGAATGGTTCTTCGCTTAGCTAAAGATCTTGCTGAAAATAATGCTGGTGCACGTGTTCTAGTTGT

GTGTTCCGAGACTATGTTAAACGGTTTCCATGCACCGTCACATAAGAGACTTGACCATCTAGTGGCTT

ATGCAATCTTCGGCGATGGTTCAGCTGCAGCTATTGTCGGTGCAGATCCTGATTTGTCGATTGAACGA

CCACTTTTCCAAATGATAACGGCGAACCAAACCCTTTCCCTGAATCAGATGGTGCACTTATGGGACGA

TATCAAGAGATAGGATTTGTCGTTACATTAGGAAAAGATGTGCCGAATCTAGTTTCAAGCAAAATTGA

GGATTGTATGAGTAAGGCTTTTGATGAAATTGGAATTACGGATTGGAATTCGTTATTCTATGCTATAC

ATCCAGGGGGTGCCGCGATACTCAACGCGATCGAGGCAAAATTGGGGTTAAGTGAAGAGAAACTTAAT

GCTACTCGTCATGTCCTTAGTGAGTATGGTAATATGTCAAGTCCGACTGTGCTTTTTGTGCTCGATGA

AATGAGGAAACGATCTCATAGTGAAGAGAAGAGCACGACCGGTGATGGGCTGGAGTGGGGTGTTTTGT

TTGGGATTGGACCGGGCTTGACCGTGGAAACTATTGTGCTACGAAGTTGTCCAATAAAGACAAGTGCT

TAAAGTTTAGAGTCAACTTGGGATCCCCTTTTTATTTTTATATTCGAAGTCTTTTTTCTAGTGTTGTG

GTGTGAGATCATTTGTTTTTGTTTCATTTCCTTGTAAAATATACTGGTGCCAGTAATAACTGTATCAA

ATAAACATGAAATGTTAGTGAAGTTCTATGTTTCATTACCGAAACTTTATCTTTTTATGTATTTCCGC

CGTGATGAACCCTATTAATTGGCACTACCTTTATAAAACATATGCAAGTTAGTAGTATTATACTATTA

TGCACTACAGGGTAGCAGTAGCTATAAAAAAAAAACTATTGCAGGCTGATAGTATTTAAGGGGAAAGA

AGCATTTCCATTTGCAGTCATTGGATATTTATCGGACGACCTTTAACTTGTACATCAACCGCAACAAA

TTTTTACGACTGATATAATCCCTTTATCCAATTTTATCCCTCCAACTCCAAGTCATCAACTTTCGCTA

ACCTCCTGTAAATTGTAATAGTTG 

 

PvG15 (+/+) 
AAGGCAATTATTGTCCTTCCATATGTTTTTTTTTTCCTTTTTCATGTTATCTAGCAAACATAAATTTA

TTTTTGTTACATCTTTTGTTGATAATATTTGTTAGAGATGAAGCATAACACGGACCCTTCCTAAATAT

TCTACTACTTACTACGTAATTCTAGAATGTATTAGACTATATTAGAATATGAGAGAATGTAACGGAAC

CCTCTAGAAGGGTATGTATATGTATAGAATGTAATAAAAGGGTATAGAAGATAGAAGATGTGATAAAT

CTCTAGATCATTGCTTAGACTTGTATATAAGGGGATGACCCATCTCATTTGTAATCATCAAGTTTCGA

GTGAGTAATAAGATACATTCTCCTACTTTCTCTCTCTCTAAATACTTGTGAGTTGAGTGTGAGCTTTA

ATGCTTACTTAGTTGCAAACAAGGTGTGAGTATTGTTAACTAAATGCCACACGAGCTTAAGAAAACTA

AGCCCGTGATCTTGATGGTGCTAGATGGTTCTCAAAATTTGCTTGAGATCGGGGTACTATCAAGTTCG

TATTGCTCACGGAGATGAGGAAAAAACCGATTGCGTTACCCGGTATGGTTCCTTTGAATTTCTTGTTA

TGCCTTTTGGTTTGACGAATGCTCCGGCTACGTTTTGTACGTAAATGAATAAGGTTTTCCAACCCTTC

TTGGATCGCTTCGTGGTAGTGTACTTGGATGACATCGTTATCTATAGTAAAACCTTGGAGGAATATAT

TGATCACCTACGACAAGTTTTCCAAGTCTTGAAGGAAAATAGCCTCTATGTAAAGAAAGAAAAGTGTG

AGTTTGCTCGGGGTGAAGTGTCCTTCCTTGGACACAAAGTCGGAAGTGGGAAGCTAAGGATGGATAAA

GCCAAAGTTAAGGTGATACAAGAATGGGAGCCACCGAAGAAGGTTCCCGAGCTTCAGTCCTTCTTAGG

TTTGGCTAATTACTATCGACACTTTATAAAATGGTACTCTTCGATAGCGGCCCCCTTAACAGATCTTT
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TGAAGAAGAATAAATCTTGGGATTGAAACGAGAAGTGTGATGGAGCCTTTCGAAAATTGAAGATGGCG

GAAATGGAAGAACCCGTCCTAGGTCTTCCCGATTATACTAAGGCGTATGAGGTGCACACCAATACTTT

CGATTTTGCTATTGGAGGGTTATCTTTTTTCCGTTAAGGTCGGGACTGCACTAGAAGTCATACCGGTC

CGACAAATGATGTGTTGGTTGTGTAAATTGCAATCAGACTATTACCGCAAATATAACTAATGAATTTT

TAGAGTATTTGCTAGGGGTGGGCAAAAAATCCGCAAAACCAACCCGTAACCCAATCCGCACGGATTGG

GGCGGGTTGAGTGTCAAAAAAAAGTCAATCCGCTCCGTTCCAATCCGTTTTATATTTTGCGGGTTGGG

TTATTATTGGGGTTACCAAACCGCGGGTTAATCCGTCACAACCCGTTACAACCCGCTATATATATAAA

AAATAAAAAAATATATATTTATATATACATTGTGTGTATTTAAAGATAACAACCTCCCGGTATTATTA

CATTTTAGTTTTCTTACTTGTTGTGAATGTTATAAACGTATTATAAATTGTTGTAATTTTTATTTATC

TTTCAAACATACAATTTATTTTAAAATTTACGCCGATTATACAAACTATGAAAAATAAAAG 

 

PvG16 (+/+) 
ACATACAAAATTTTCCTTCATTCTGCAAAGAGAATACACCGAGAAATGCAGGATTTAGAGGTTAACAG

CTTACTGGTGGCTAGAACTTTCTCAACTTGAACCTCACCTCCTCGATTTATATTTATTTATTACTTTT

TACCGGAAAATTCATGTGCAAGCGTTCAACAGTTCACATATGATTATGGCATTTTTTGTTCTGTTTCA

AGAGCAATTAATTTTGTTTGTTTCTATTTTTTTTAGTTTGGCAAATGAAAAAGGTCAACCCCAACTTC

TTTAATTTTTTTGGTGTTCCCAATTATCACACTGAAATTAAATCAAACCGTTGACATTTTACAGGAAC

ATGTTCTATATCTTAGTTTTGTAACCAGTTTTCACATATATTTCCAGCTACATTTCTGATTTGAAAAG

AAAACTTTGGAAAATTTAACCATTTGCACCACTTTATGCTAAACTACATGACTCTCTTAATTGTTTTG

CAGGAACTGCTCAGTTCTTCAAAAATGAGTGCTTATATTATAGGGGGGATTGTCTCTCTAGTAGTCAC

CATTTTTCTTCGAAATTCCAAAAATGACAAAAAACGTGGTTTGGTCGTCGATGTTGGTGGTGAGCCTG

GTTACTCCATACGTAACCACCGATTTACGTCCCCAGTGATTACTTCCTGGGAAGGTATTGTTAAGGAA

TAGTTTCAGTTTCGTACACTGACTTGTATACTGATTATATTTTACACACCAACGTGATTAAATTTTGC

GATCAGTACAACAGTGTTATTAGTATGCTTGCTGTATAAATTAGAAGAAAAGGAATCATAAGTTGGGG

TCTTAACTCGTTAACAAAATGACTTATTTGATTCAATAATCTATTATTTTTGTACACTGTTCGTCTAT

CACATTTCTCCTGTTTTAGCCCTCAAACTATGATTTTCTCCTGTGGTGAACAGAAGCAAAAAGAAAAA

GTGTTAGGTTAGGGTACTAATTACCAACTTCTATAGACTATAGGTTTTGGGTACAAAATTGAAATCGT

ATGATAGTTAATATGCAAATTTATATTTAACTGAACTGCTGTCACTGAAAAAAATGTTAAAATCCCTT

TACAAATCCAGCTACAAGTTTGGACTGGTAATAGGGGGCATCTTTTAACCATTCCTTATATTGTCCAA

ACAGGTATTTTAACACTTGCAGAGCTTTTCGAGCAAGCGTGTCAGCAACACAGGGAGAAAAGGCTTCT

TGGAACGAGAAAAGTTGTTTCCAGAGAGATGGAAAAGGGTGCTGATGGGAGATCATTTGAGAAGCTTC

ACTTGGGTGAATATGAATGGTTAACCTATGGGCAGGTTTTTCAGGCTGTGTGTAATTTTGGATGTGGG

TTGGCAAAACTTGGGCATAAGACTGAAGAACGTGTAGCTATCTTTGCTGACACACGAGCCGAATGGTT

CATCGCCTTGCAGGTGCTCATTTTAAATCTCATTTATAATTAATCATTTTTGTTATTATTTGTATGTT

GAAATTACAAACTGTAAGCTGTATGGTCTCTGAGGAGGACATATTTGGTATGCTTTTAGTGTTTGAGT

TTTCAGTCAACAAGTGCTTTGTTGCAGAAAACTTGTTCTTGGAACGTTTGAAGATTTTTGCACCTTGA

TAATATAAGTTGAGAAAACCAGTTGGAAACATCTTTTATTAAGATTGTGAATGTAAAAGACCCCATAC

AAAGATCTGTTTGTTTTTCTGTCAGATTGGTCTTTCATTTCTTTTGATAACTCATCGCAAAAGGTTCT

TGACCAAATCCAACGATAATCGATTTTCTTCTAATGCAAATTAGCTATGATTCTTATCTATTTTATTG

TTTGATAGTATTGGGCACTTTGTATGTATTTAGGGCTGCTTCAGGCGCAATGTCACTGTTGTCACTAT

ATATGCATCATTAGGTGAGGAGGCTTTGTGTCACTCACTGAATGAGGTAAGTCTCCCTCTCCGACTAG

TCTCTCACATGTACACATTCTTTTACGATTTTGAGTAAATCATGATATGCATTGTCACATTTTATCGC

GCTTATGTACTTCTTTTATTCGTGAGCAACATTCTATTGATCAACCAGTATACACTACTACTGAAAAC

TTGATTCTGAACATTATTCTACGTTTTCTTCTAGAACTAAACCGTCAATTTGTATCCTATTCCTACTT

TCACAGACAGAAGTTACAACAGTGATCTGTGGGAGTAAAGAATTAAAGAAGCTTTTGGACATAGGTGG

GCAACTCGACACGGTAAAACGTATTATATGTATGGATAATGGCATATCTTCAAATGAGAGCAGTAACT

GGACAATCACTTCTTTTAGTGATCTGGATAAACTTGGCCGAGAGAATCCTATTGATGCAAATTTACCT

GTCGCATCTGACGTGGCAGTGGTCATGTATACAAGTGGGAGCACTGGCTTACCCAAGGTTAGCCTATG

ACTTTCAACATATTTAGAAATTATTTGGCGCATACTTTTTATTAATTGTTTTGCCTACAGAGTCTCTC

ATTTATGATTTGCATAGGCCATACTAGCATTTTTTTTAGCTTGATTGGTTCAAAAGTTGTAGTTTGTT

TTGTTTCCGGTTTCAATAACAATTGGTTCCTTTTGCCTTAAAAAAAAAACTGTAATATGAGAGTATCT

TAATAAGAAGTAAGTAGTCTGTGTCAATTTGAGTAGCCGGGTTTCTGGAGTTCTCCAAAATGTTAACC

ACATTGTCCCGTTTCTGATAAAATTATTTTGTTGTTGTTACATTAATATTTTTTTTGTCTTATACTTG

GTTCAGGGTGTGATGATGACTCATGGCAATGTTCTAGCTACATGTGCTGCTGTAATGACAATTATCCC

TGGCTTAGGAAACAAAGACGTCTATTTAGCATATCTTCCCTTGGCTCATATCCTTGAACTATCTGCCG

AGGTACGTTACAATATCTTTTTTCTTTTTTCTCTTCACATTCGATAGCTACTTTGTTAGGTTTCTTAC

CATTTCTTCTTCTTCATTTTTTTTGTTTTACAGAATTTTATAGCGGCTGTTGGTAGTTCAATAGGTTA

TGGTTCACCATTAACACTTACGGATACATCAAACAAGATAAAGCGAGGAACAAAAGGAGATGCTTCCA

TGTTAAGGCCTACACTAATGGCATCTGTCCCAGCAATACTCGATCGCGTACGAGATGGTGTGTGGAAG

AAGGTAATGATTTCCTTTTGGGGATTATCCATCTGCGTTCCATTGGAGAAAATAAACAAAGTTCTTTT

TGATCATAATAAAACAACTAGTAAAATATATACCTAATTTGGGAGAACCGAACGATCTAGTTCTAGCT
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TACATGTAAGAAGCTCACTTTTTTGACACACTTGTCTAGCATCTCATTCCTTCAATTTAAAGTAAGCA

TGCTAACAAATATAAAGTGGATTGTTTCACATCACAGAAAAACAACAATTTCTTTTTCTTTTGTATAG

TGAGAAACAACCATGTATGATTGAGGAGAATACAAACCGACGTTATTTCTTTCTTTTAGTAAATAGAT

CTTCAATGGATGGTGTATTGTGAAAATTCAGGTAAATGGAGCTGATGGATTTTCAAAGAAATTGTTTG

AACTGTCTTATTCACGTCGATTGTCTGCAATTAACGGAAGTTGGTTTGGTGCGTGGGGTTTAGAGAAG

AGTATTTGGAATGTTCTCGTATTTCGAAAGGTCCGGGAAATTTTGGGTGGACGAATTCGTTATGTGCT

ATCTGGAGGCGCCCCACTTTCTCCTGAGACTCAAAGATTTATAAATATTTGCCTTGGGTTAGTATGGT

TTTACCTTCACATTTAACTTTCAGCTAGCAACACAACATATTATTTACTTTTTATGTTTAGCATGTAG

GTTTGATCAACTACATCAATTTTACTTTCTTTTCATGTTTGCTATTTACTTATGTGCGCTATTTACTA

AGTAATCTAACCCTATACTATTAATTAAAAGCAACGTTTCTTTACTTCTGATCATATTCATTTATTCC

TGTCTTGAGGTTATGAGATTCTCATTTTCTTCTTCTTTCTTTTGGCTTGTCCATAATAATAGTGCTCC

AATAGGTCAGGGCTATGGTCTCACCGAGACTTGTGCTGGCGGGACATTTTCAGATTATGATGATACCT

CTGTTGGCCGTGTTGGCCCTCCACTCCCTTGCTCATATATTAAGGTAATTTCTACTTTTGTTGTTATT

TGACTCAAGATTTTTTTATCTTTTTTTTATATGCAAGTTACTGTAAAGTTATAATACTGCCCTTGTTA

GTTGTTACAACATTTAAAAGCTCATCTTGATTGAATTTGTTTTTGAAATTTCAGTTGATAGATTGGCC

TGAGGGTGGATATCTAGCTAGTGATAAACCGATGCCTAGAGGAGAAATAGTTATTGGAGGACCTAACG

TTACTCTTGGTTACTTTAAAAATGAGGAGAAATCAAAGGAAGTTTACAAGGTAAATACTTAAAAGAGT

ACACATTTTCCACTATTTGCCAAGTCTAGCGTTGTAATTTCTTTTCGCATTTTTTTATTTCTAAAAGG

TTGATGAGAGGGGAATGAGGTGGTTTTACACAGGTGACATAGGAAGGTTTCACATGGATGGTTGCCTT

GAAATTATCGACCGTAAAAAAGACATTGTAAAACTCCAGCACGGAGAATATGTCTCCTTGGGAAAGGT

GTGTGAGGCTTAAAATATCTAACGATGCATATACAGAAATTTACTGTTGTCATATCTAAGTATAAGTT

TTAAGACTTTAATAACTTCCTATCATTTCGTGTGGGCAATGGTTTGTACAGGTTGAGGCGGTCCTAAT

AGTGAGCTCTTATGTTGATAATATTATGCTACACGCTGATCCATTTCATAGTTATTGTGTCGCTGTCG

TCGTACCCTCTCAATTCGCAGTTGAAGGATGGGCATCACAACAAGGAATTACGTTTTCTAATTTTGCC

GATTTGTGCCAGAAAGAAGAGACTATCAAGGAAGTGCATGTTTCACTTGTAAAGGTAGACCTTGTCAC

AAAGAAAAAATTTCATGCAGATTTCTACTTTCTAGTGATCCGTTATACTGGCAGTGTAAAATCAACCA

GTTAGTTATTGAACTTGCGATTCTGAGCGTGAAATAATCAAATACTCTAACCAGTTAACCAACATTAT

TTCCCCTCTATACTTTTGAAGTCTAACAATTGAGGATTAGCTATTGAAGTTCAACTTTTAATAGGTCT

CGGTATTTTTTCAAGGTTGAAAAGTTATTTTTGTGTGGAACATTTAAATTAAAATACCAACAGGGTAA

ACAGGAAGCAGCTCTAAGCTCCTCTCCTTTTCAGACTCCATGATTATAATCATTGTATTTTTTTCATC

ATACAGGCTGGAAAACAGGCTCGGCTAGAGAAGTTTGAGATTCCGGCAAGGATTAAGTTGCTAACTGA

GCCATGGACTCCCGAGTCTGGCCTTGTCACATCGGCCCTTAAAATCAAAAGAGAGACGATTCGGAAAA

CGTTTTCGGATGAACTTGCTCTCCTATACAAATCATAGGTTGCTCAAAAATTAAATATTTGCAGATCA

ATAAAGAGATCGCTAAAGCATCGGTGTACCATATACAACCCGTCTTCTTACTTTTTGACTAATTCATT

CTTGTTTGCTTATCTTGTTTCTTCAATCTCCATTTCATTTTTGCTCTTTTAGCAGTTTCCTAAATTTC

TTATAATTTTGTGAAAAAATTATCTTTAGAGAGGTGAATTCGACTTATTTTTATGACTTCTCATTTCC

CTTTTTTCCTTAATAACAATAGTATATTGTCCAATTTTTTATGAGAGTTTTCAAAAAAGATAAAGTAC

GCAAGTTACAATGCTCATTACTCGTTACATTTTCCCTTTCTTTTTTGTCATAAATTTATCAATTATGT

TACTGCGGTGGGTACGTTACAACCAAAAAATGCTCATAAATATGTCACATTGACATCAACCTTGGATC

CATTTTTACTGGGCCAAGGCTTCCTTTTTAAAAATTGATTTGAAAAGAGTCGTAACGCT 

 

PvG17 (+/+) 
TTGAGTGCAATTCTGTCAACATCCGAAAGAAATAGATCCATAAATGTGAGATATAACGACCGTAATTT

CATCGATTTATGGTGTTAGTATTTTAATTTGACGAAATTTCATAATTYAGTATATTAATTATTAAAAA

TAGTAGTTGAGTCGCTAAATCGTTAAAGAAGTAGTTTTGTTTGTAAATTAATAATAAAAGTAGAGGTA

TAATGATAATGTAACCGTAATATAATTTGATGTGACCAGTATTATAAAAATGAAAGGAGTTTGTATAT

TAAAATTAATAAAAAACAGAATATGGAAACGTCATACAAGTATGGGAGTGGGTGGCCCACAGCGTCAG

TTACTTCTTCACCCACGCATCTATATCACTACACAACCCCCCCTCTACTCTCTCTCTCTCTCTGTATA

TCTGTAGTCTATATACATACATAATAAATACTCCATTATTATTATTATTACTACTTATTTTGACATAG

ATATTATATTATATATACTGCGTGATGAACTACTACGACACGTCATCATGCTCATCCCACCCAAGATC

AGTTATCATCGGCGTTTGCCACCTTTGCCTTCACGAGCGTCTCCTCATCCTGGCCGTTAACCAAAAGG

TCCAAAACCAATCCAACGGCTACCTTTACAACAGAGCTCCTAAACCTCACCAGTTTAACAGCAATAAA

AACGCGGCACAGATTAAGATTAGTAACAAGATATTCGCGTTGAGAAACTCGATTCTCACTCGCTTCGA

TTCTCTTCGACGTAATTCTGGTTCATTTTCTGATGATAATGCCACGTCATCCCCGGATCAAGGTATAT

TTTACGTACCCGTATATATTATTACGTAAGTGGTGTATATATATTGTTGTTTGTGGTTCATTATGAAA

ATGACCTCTTTGTTTTTAAGTGTGAATTCAGATTTTACTGTTTTTCCCAAGTTTTGGAATAATGTGTT

TAGTTGGGATTTGGAAATATGGGTGATAGATTTGGGACCATTATAGAAATTTCGTTATTTTAATATTC

AGGTGCCCAATTTACATAATCAATTATATTACTGATTTTTTAGGGGTGTCAAACATTGTTAATTTTTA

CAAAANNNAAAAAAAAAAAACGGTTATTGGGGTTAGTAGAGAGTCGTGGACAAGTGATAAAAATATGG

GTGCCAAATCCATTAATTTAAACAAATTATGGTAAATTGCATGTTAAATAATAAAATAAAAATTGTAG

TTTTGTCCCTCCGATCTCCCGATGCTAATAACCCATGTTGTTCATAATTATCCACTTTAATAAAATAT
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TACAGAATCCATTTAGCACTTTTTAATTAAAAAAGGCACATGACATGTGATTTGACTGGTATTTTGGT

AATTTCGAGGTTCAATGATTGCAATTTATTTGAATTTGTGCAATTTTAAAAGTGACGTTTAATTTTGA

AAGAGAGAGAGAGTAATAGATTGTAAAGGGATTGAGAAATTTTACATGGGACTAGTAAATGTGATTTG

TCATTTTGGAAGTTCAGTATGAATTTATATTGCTATTTAGGACCAAGTGTGTTAATTTTTGGAACTTA

GTAACTTTACTATAGCGGTTTATTGATGTTCCCTTTGAAGGTTGCTGCGGAGTATGTGTTTTCGTGTT

AGGTAGGCTAGAAAAATGGAAGTATAAGAATTAGGTACCAGATTGTGAAACATTGGCTTTTTATTTTG

TAGTTTTATATTTTCACATTAACCCCACATGTATTAGTCTAGTAATCAGATAGTAACGGTGAATTCGT

CTCAAAAAATAAATATATAGTAACGGTTGATGAACACTGAACGCTTCTTTACCACTGTAATAATAACA

AACCTACTTAATACTGTATATATTTATTTCTATAATTGATTTCTTTTAGAATTGCCTTACCCCTCTCG

TAAACAAGAAGATTTGAACGATACACAACTATGACCAAGTTTTGTTAGAAGTGCATCAATTACAATAT

TGTAGAATAAAAGGTAAATATTTTATTGTAATAGAATAGATTGAGAGCTTGATTGATCCAGCAAATGA

ATTTTTTTTTATATAATACGACGAAGGAAAAGGAAAGAGAAAGCATATTTGTAACTCTGTGTGAAGGA

AACCATGAACTTGAGGCATTTCTTACAATTGGATTATTATTCTACAAATACGCCTAATTTTCTAATTG

GCGGAGATTTAATAGGTAGTTTATGTGTTCAGACATTGGGCTTTAACCGGTGTTGTTGATTTTCTACA

AACTCTGTATTAAAATTTCTGCTACTGTAATTCTATTTAAATTTCCTCAAGATTCAAACTCAACTGTT

AAAAGACTTGAAACCATTGGGCAATTCTAACTATTACCTAGATTACCTTTTTATGTCTATATGTATAA

GAATTTGTATATTACATTGACATGATTTCTTATGTATAGTACTCCTATGGCAATCTTTTATGCTGATT

GTTGAACATGGTGTGCAAGTTTCTTTTTGCTGTTCCTTGTTTTTAACATGCGTGTGTTTTGTTCTATA

GTGATGTTACAGCTAATTTATTTGTCACTTTTGAAAAGATAATTAAAGTAACTTCTAACGAGCAATGA

CAAGTTTAGAATAAGGTTGGTTTGCTATGCGTTAAAAACTAAAGAATTGTGTGTTGAATGAGCAAAGT

TTTGGTGAATAATTATTTGATCAATTGATTGATCATAAATATGTTTTTGTAAACAAGTAATCCATTTC

TTCTCTTTCAATCTTCCTGACCATTTAGCTTCCTAAAACTTGATGTTTTATCGACAGATCATTTTTAG

CTTTGATTGAATTTTCTTGAATACCACTTATGCTTAAATGAAGATAAGGAATTAACACACCACCTCGC

TATCTGATTAATTTTTCATTGATGTTTATCGAGTATCTTAACAAATCATGTAATTCTAAATTCTGTTA

CTACAGGACTAGAGTGTTTTATGATTGTTTGCTAATCTATGGGTATTTACAGATTCATTTATATCAAT

CAAATTTGAAGACAATGGAGTAGCTTCATGGGACAAGGGCATTAGTGTCTCAAAGGTATCCCTAGACC

ACTGCAACATCTCATGGAACAAACACAACACAACCAAGTTTGAGACCACAACTAACAATAACCGGGAG

GGCGGAATGGTAATTAAACACCCTGAGATGCCACGTAGCGGGTCGGTGAGGTGGCGTAAACGGATTGG

GCACATGTTCCAGCTCATTAGATGGAAGAGGTCATCTAGCAAAGGAAGCGGTGGGTGTCACAGCAATG

TGAGAAATAGCAATGTTGCCAATGGGTGGATAAGAACTCTGACAAAGAGAAGGACCAAAGAATAAAGG

TGGTGTGGTGTGGTGTGTTATGTAGAGAAAAAGGAAAAAGTAACACTTTTTGAATGTGAATGTATTAT

GTATATAGTTCATAATAGTACTATATTCTTGTGATATGAAATGGTCAAAATAGCCTTTGCCCATATCT

AAAAATGTGCTTTTGTCTGGTCTCTGTGCTCTACCCCCTTTGATTGCTTATAATGTTCCTTGAATCTA

AAGCATTTGCCTATTGATGAGTCCCAAGTTGCTTCTCTTTCACATTCACAAGCTCACACTTTTTTATA

AAGCAAATTTCAAAAAAATCTGTACTGAAACTTTTAAAAAATGATTTGATTGTGACCGATTACTTGCA

AATTAGTATTTACTGTTGTAATCGTTAGTTTTACCTTTTTTGAACTATTTTTCTCATTATGTTTAATA

CTGTTACTAATAGACATAACTATTTTTTGTAGTACTACTTTTCTCAATTGTGTTCTCCTTATTTCGCA

AAGCTACTAAGAAAAACA 

 

PvG18 (+/+) 
TGACATCTTGGAATATAAAACTAGAGAAAATAAAAATATCCCAAACAAATATAGTCCATTTTTTCCAA

ACAAGGAAAATGACTGGCTGGACTTTTTGGTCTTTCAGGAAATAACTAAAAATGAAAAATACAAAAAC

AAAGAAATATGTGGATTATCTCATAGGATATCCAAGTAATCCTAGGTGGCAAAATATGAAACCCCTCC

CTCACACAATACTAGAAAATAGAGTCACAATATAGAGGATGTGGAGAAGGAGAATGCCACGTGCTTAT

CACGTGCCCCCACAGATGTCCACGTGTCAGTTCACAGCAGGCCTGTTGAGATTGCGGGTGACTGCATC

CACTTATCAACTAAATAAACAGAATTTTAATTTTCAACTGAACAAACACAAACAAAAATTGACACCAT

TTTTCTTCTCTTCTCTTTCTTGAAAAATATACAACACCATTTTCTTTAATTTCTTCTCTTTCTCATTT

TCATTCTCTCTTTGTAAAAACAACATGTCTGTTGTTGCCACGGCTGCGAATCTCTCGATTCTTCCTAT

CTCTCTTAGTCGCTCGAGTAAATTCAGTACCAAGAAGGTATATTTTTACCAAATTCTTGATCATTTTT

GTCACTTTCTAGTCTCTTGATCTTATATTCAACTACCCTTTTGGCTGTTTGAAATATATGTTGTGTAA

TTAGTTCATCTAAGTTGGTCAAGTAATATCATATGCACACAAAAAAGAAGAAGATAGGGTCTTTAGTT

TTATACAGCATACGGTATATAGTTTTTAATTCTTGTATGAAGTCGAAGATTGCCCGTCCCTTGTGTCA

CTCCTAGACGTTACTGTGCTTGAAACAGTGATTTGCTTGTTTGGTAAAGCAATTATTTGACAAGTGTT

AGAACTTAAAAGGTATATAGTTTTTAATTCTTGTATGAAGTCGAGGATTGCCCGTCCCTTGTGTCACT

CCTAGACGTTACTGTGCTTGAAACAGTGATTTGCTTGTTTGGTAAAGCAATTATTTGACAAGTGTTAG

AACTTAGAAGGTACTATGTACATACAGCTTTCAATTTCTAACTTTTAGGCTATAAACTGTAAATTAGG

TTATCAGGTGATTAACCAAATCAAATCTGTGAAAGAGAGGGAAAGAGCATAAAAAATGCAACCAAACA

CAACTAGATTTATAGAGATGTTTACATATGGAGTGTAAGTGAGCATTTAAGTTGCATGGATACGGATA

CGGATACGGATACGAGTATCATATCCGATACGATACGGATACCCGAATACGGTTTAAAAAAATAAATT

AGGATACGATACCGCTTGGAAACGTCAATCATTAGAATATTAATATATATTTTATATATAATAAAAAG

TATCAACAAATATTCAAAACAAAAGCAGCTAACATAGATAGCAAGAGAGAGGGAATAGAAGGAGAGAG
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TTAGTCTTAGAAAAGAGACTTTTCTTTCCCGTTAATACCCCATTCCCTCTCCATATTAATGTGTATGT

ATATGTTTGTTAATAAGTATCTATATGTTTGTATGTAATAGTAAAGGTAAAGTAGATTTGAAATTGGT

AAAGTACTTGTTGTCCCATTATTACATGTTTTTTTTAGAAAAAAATATAAATTTTTTTTTGAGTTTTT

TTTTTACATCCAAAACGTATCCGATACGTATCCAAAACGTATCCAGATTGGTCAAACCTCAAAATAGT

CAACGATACTCCAAATCACGTATCGGATACCGTATCCGTATCCGTATCCGTATCGTATCGCCGTATCC

GTATCTGATACTCCAAAAAAAATAAAATCGAAGTATCCGTGCTACATAGTTCACAACTTATGGTAATA

AAGATGCTGGAATTACCCATCAATTCCAGTCCAAGAAAATGCTAGCCTAATGACAAACTAAGTCTTAA

TTCCATGGATTTAATTTCTGTATATGCATGTGTTCAGGATGTCCTTTAGGAATTATTTGAAACTGGAC

TTGTTTGGAAGGCTTATAGTTATATGAAGTTTATTTGAAATACATATCTTTTTAGCCATCTTGATGAA

AACAGACTGTTGTGTTTTGCAATAGCAAAGGCCGTAATTGGCGGGAATTGACAGCCACCTTAATAAAG

GGTTCTTGGTACAGAGTTCAATCTTACCAATTATAATATATCGAGTCCTTTTTGGCTTTATAAGTAGG

CTACAATTTGGAGGATGTTGATAAAGATAGTCAATATATCTTAATGATTTTAGATCTGAGGATGGTCT

AGTGTACATTTATACCTACATTAGCCGTAATGATAACTAAGAAATACAAAAAAAATAGTTTTCATTCC

ATTCTTAACTGGCGTAATACGGAAAGTGCCAGATTCCAGATGTTCCTTCACTGTGTGAGTTGAACTAT

AAACTGATAGAACTAAGTTGCAAAAATGGAACTCAACCCAATATCAAGCCTAGGTGATGTATAAGGAT

AATCACCCTTTTGATGCGAATCGTCCTAATTAGGAAAATGACCGCTGTTATACAAACCCTTACCATTA

TCATTTTGGGTGATTTTTATCTACTAATCTGGAGGACGACTGCAATTTCAGGCTGCTAGGGCTGGCTT

TAGAGTATACGCTATATTAGGAGAAGAAAATGATTTAACAGACAAGAAAAGCATATGGGGACCGCTCT

TTGACGTGGAAGATCCGAGGTCTAAATTCCCACAAGCTAAAGGGAAATTTTTGGAAGCAAATCAAGCC

ATAGAAGTGGCTCGATTTGATATACAGTATTGTGATTGGAGGGCTCGACAAGATCTCCTCGCCATCAT

GCTCCTGCATAATAAGGTTCATATACAATTATTATTTTTCAACTTTAACGTTTTTTCTTTTGGTTCTA

ATTGTTGCTTAGGTGATTTTTTCTCATTTTGAGGTTATATTCTTGTAGGTGGTGGATGTATTAAACCC

TTTAGCCCGCGATTATAAATCCATTGGTACCTTAAAGAAGGACCTTGCAGAATTGCAAAATGACCTCG

CAGATGCTCATAGACAGGTATGGAAATGGACTAACATAATAAAGTATGCTTTCTTGTTGAATGCGTTC

ACAATGACACTTCTCCATGCCACATATTCAAGGATGTATAAGTTACCTTGACTTTTTACAGTAACAAT

TAAGGCTAAAAAATCCTAAACTTTTATGTTACTTGTAATTTAGCCATATTATGGGAAGGGATACATAA

TCCTAATAATCCTTCAAAGTGTTGGGGACATTGTAAACCCCATCTGCTGGACCTTCAGAAGTAACGAA

TCAAATTTAAGGTTTTAAGTGCTGAAATAAAATTTAGGACTAAAGTGGTGTCATCAAAAGAACTTCTA

ATGGATGAAAGAAGGTTCTAAAGGAAAAAAATATAAGATATTTGATCTTACATACCAGTGTCGGAGAT

TCTTCATAGCTGAGAAGCATTTCGACCGTGTTTTTTCCTGAGACATTCAATACCCACTTTTATATTTA

ATTCCTTGCAGGTTCATTTATCCGAAGTTAGAGTTTCAAGTGCGTTAGATCGGCTAGCACACATGGAA

GAATTAGTCAGTGACAAACTATTACAAGAGAGGCTAATAGAATCTGAAACCACATCCCTTTGTCCAAG

TACTTCCACGTCTTCTGTAGACATTGCCAAAAGAAACAAACCCGCTCGTAAAACCTTGGACGTATCTG

GTCCTGTTCCACCTTACAATCCTCGTTTGAAGAACTTTTGGTACCCCATTGCTTTCTCCAGGGACCTC

AACGATGATACCATGGTAAGAGTCCTTTGAAAAGTGTTGCTTAATTTAGTATGTCAAGAGAACAAATT

AGTAATCAAAAGGAGGGCATACTATAATTGGGATAAGTATAGTCTTTACATCTTAAATGGGAAAGAGT

TGGACAGACTTAGGAAGACCAGTTAGCCTTTATTTAAGGTTTTCAAATGAGATACAACAAATAAAACG

CATTGGTAATAGTTGTACATACACAACTTTAGGGATTTGAGTCAGAAAAGTCCAGTTCTATGTCTCAA

AGGGAACTTCTTTGATTGCAAAACCATTTTTTTGCGCTTATCACGGGATACTTATTCTGATATTTACA

ATTTATGTATTTCGTAATAATTTCGAAGCTAGTAACAGAAGACTGAGATCAAACTCAGGCACACAGAT

TTACAAGTTTAATTATTATTATTATTTTTTGTCGAATTACTCATTACTTTTTCACTATCAAATAGGTT

CCAATTGAATGTTTTGAGGAACCTTGGGTTATATTTCGTGGAAAAGATGGGCAACCAGGATGTGTCCA

GAACACGTGCGCTCACAGAGCATGCCCACTTCACCTTGGCTCAGTTAATGAAGGTCGCATCCAATGTC

CCTACCACGGTGAGTCGAGACAATTAGAATCGAGTTCTTACATCATAATAAGAAAGAAAACAAGAACT

ACGTAAAAGGGAAAAACAATGCTCATGAAGTGCATTTAATCATTGTTGCTCACTCGCATTTTGGGAAA

CATGACGCATTTCTAAGATCCAACACGGTCCATGTAGACTAGATCAATCCAAGTTTGCCGCATAAAAT

CCTATATTAAAAAAGTATAAATAATTATATAGTAAACTTACTCCTGGCTATTTTGCTTTACAGCAAGG

TAGACTTGATTTTTGAGTTTAGGCTAAAATTGACATCCTGAATTTTCTGTTATGTTATGAAACGTTAG

GTTGGGAATACACAACAGACGGAAAGTGTGAGAAAATGCCATCTACGAAAAAACTAAATGTGAAAATA

AAAGCATTACCGTGTTTTGAAAGTGAGGGAATGATATGGATCTGGCCAGGGACTGACCCCCCAGCCGC

CAACATACCTTCTTTACAGCCTCCTCCTGGTTTCCAAATACACGCAGAGGTTTGTGTCCATTTCTTTC

TATTTTTTTAACTAGTTTTGTTGCTGCTAGTACAAGGGGATACATTGATTTCTTTATGCCTTTTTCAT

TAAGATTCTCAGTGTTTTATACTATTTTACTGATAATTGTTGGGATTTTCAGATTGTGATGGAACTTC

CAGTGGAGCATGGGCTACTTCTGGACAACCTTTTGGATCTCGCACACGCCCCGTTCACTCACACATCC

ACTTTCGCCAAAGGATGGAGTGTTCCAAGGTTCGTTTAATTTATACTTTATATATCAAAACTTGTTGT

TTACCGGATGAAGTGATGTGTTTAATTATTTGTGAGATAAGTTATTATTTACCATAACATAAATCAAC

TTTTTCCAGCATGGTGAAGTTTTTGACTCCTTCAAGTGGGCTACAAGGATATTGGGACCCTTACCCAA

TTGACATGGAGTTTCGACCCCCTTGTATGGTGTTGTCAACAATAGGGATTTCTAAACCGGGAAAGTTA

GAAGGGCAGAGCACTAAACAATGTTCAACTCATCTTCATCAACTACATGTGTGCCTACCATCATCGAA

AAATAAGACAAGGTTATTGTACAGGATGTCACTAGATTTTGCGCCTTTGCTAAAGCATATCCCTCTTA

TGCAGTATGTGTGGCGGCATTTTGCTGAGCAGGTTAGATACTTTTTGGTAATTTTCTCTCTATATATA
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AAGTAGATTTGGGCTCCTTCATTGTGGTATTTCAAGAGAGAATATTCCTAGAACTGTTTTAAACCTAT

CCACCAGCCATGATTTATACTAACATGCACATTAATCAACAGTAAAGCTTGCTATTTTATGACCAAGT

GCGAATACCTGATAAGGGTACCCGGCTTTTGAACATCCTTTTTTTACAGGACACTTCAAATGATCTGT

ATCATCTTAAAACTCTAAATACCACTCACGGACATCACATAATTTAGATATGATTTGTAAGACTAAAA

ATTGTCATCAAGTTCAAAATGAGGCAAACTGTCAACTGAATTTTTGAAATATCCTAATTTCAGGTTCT

GAATGAGGATCTACGACTCGTTCTCGGACAACAAGACAGGATGATAAATGGGGCAAACGTCTGGAATT

TGCCCGTTTCTTATGATAAGTTGGGAGTAAGGTACCGGCAATGGAGAGAAGCTGTAGAGAGTGGAGTT

AAGCAATTGCCATTCACGGATTCAAATTAGGACTACTATCAAGAACAACTTTTTCTAACTTCTCTGTA

GGCTGTTCTCTCTTATAGCTGTCTGTTCCTGAGCTAAAACTGCAGATGTTTCCACCATGCAAATATCA

GCAGGTCAATCCCCAAACCGATATATGGAAAACTGTAAAATGGTATATAACAGGAGAGAGATGGTCTC

TAACTGTACACTCAGTTTTGTATTTTTCATGCACAGTTCAATCCTCTTTTTTTTCCCTCATTTTTTTT

GGTGGTCTCTAATGGCTAACAGAAGCCATGAAAATTGTAAGCAAAAAGTAGTCTGGAACGAAGTGCCT

GTTGTAAATTGACATCATATTTGTCTTGTAAAAAGAGTTTGTGATTTTGCCCTGTGATTTAAGTCATA

CACTTGCATATATCTATTGTTTCATAGCACGCATTCAAACATGTATATCAGTGTGAGCTGTTAAGGAT

GGTGTTGGTGCATGTAGAAACACCACCCTTAACAGCTCACACTGATTAGAT 

 

PvG19 (+/–) 
GGCTAACAGAAGCCATGAAAATTGTAAGCAAAAAGTAGTCTGGAACGAAGTGCCTGTTGTAAATTGAC

ATCATATTTGTCTTGTAAAAAGAGTTTGTGATTTTGCCCTGTGATTTAAGTCATACACTTGCATATAT

CTATTGTTTCATAGCACGCATTCAAACATGTATATCAGTGTGAGCTGTTAAGGATGGTGTTGGTGCAT

GTAGAAACACCACCCTTAACAGCTCACACTGATTAGATAATTCCTCGATCTAGTATCACAATAAGTAT

ACTTTCAACCTCCTGCTTTATGTATAACAGTATAAAAGATATAACTAAAGGAAACCAATACCAATTTG

TAAACATCTTCTTATATGCCATATTATTCAGTATTACACAAAGCTACCGAAGAAACAGAAAAGCAACA

GAACTAACCCAAACCCACACAATCTTCAGTTCTTCACACCCTGACCGAAACAAAACCCTAAATTCCAC

TCCACTAGAAAACGAGAAAATTCAAAGCTGACACCCACAAAAGGGACAAAACTTGAACCCCGAATCCA

CCTCTCTCAAACACGACTCACATCTCAGTTCACCCCCCGACACCCTTCCTATAGGCGGAAAAAAGAAT

CCGCAGTTGTCGCAGTGCATGACTGGTCCACTGTCTTTCCCTTTCCACCTCCAAACCGGCACAAAAAA

CACCTTCAGAACCTTCTCACACTCCACTAGGTCGGCACGTGAGCTGCACGCTATGCACCGTCCTATCC

CGGGTTTGATCACTTGGCTCACCTTCTGGCTCACTCCACCTAAAAAAAAGAAAAACATTATATTCTCT

CTCTCTCTATATATATATATCTAATTTCCAAGCAGCTGTTCTATTTAGTATATACCAGAGATGGTTTT

TCTGGTGGATTCTGGATTTTGGCGCAAGAAATTGGGTAAAGTTACCTCCTGAACTATGGGTATTATGC

AATTAAGCCCCAGTTTTTCAACTTTTTGTAATTGGTTCATGTGAACATATGCTAACTTTCAGAATTAA

TTTCATGTCTGCCTTCAAGTTGACATTTTGATTAGTTTGTGATGAAACAAGCAACTTTAAATGAGATG

GGGCGAGATTTTAAATAATTTTACATTTTTATCATTTTTTATCAGAATGGGTGAGAACAATTATCTAT

ATTTAGATCCTTCATGGACCTTTTATATTATTTTAGATTTGACATTTGTTTCTATACATGTAGTTAGT

TTAACAAACATGTGGCAAAGGGTGTTACGGAAATAAAATTGAGTTTCGAACCTTTCGCACAGTATATT

GGGAAAGGTCGATA 

 

PvG20 (+/–) 
AAAAAATTCGAAAAAGGCTGAAAGTAAGACTTAAGATATAGAAGGATAGTTGACTTTTGGCCATCACC

ACCTTCTTCAAACAGACGATGCTTTAACAATCAAAGGTAAAACAACATCTTAAAAATAACTATTTCAA

TCGTCCCAAAAAAAATGTCTCGATCATTTGGTTTTTCAGTAATATTAAAAAATATTAGTTGGAATAAT

TAATAAGCTTGCAATTTCACTCATATCCTTTGAATAATATTGATGTTTAATATTAGTTGTTATCGATA

GACATTCAATATGAGTATATATGGAAATAAAAGCACTCACCTCGTAAATGAAAACGAGCTATAATTTG

GGACAAACAAATAATGAAATTGGACTATTGTTTTAAACCGATTATTAATTTTGTTTTCCTTCCGATAA

CACAATAGACATAGCACAATCGCACTACTAGGCACATTCACTCTAAGCACACACATCAAGCTTTCTAG

CGGAACCTTTAATTTGGGATATCATCTCTTCTCGCCATATAAGCACCTGGCAGCTTCAAGAGCGAAAT

ATGTGAGGATAACGTCGGCTCCAGCTCGTCGGAGGCACATCAGTGACTCCATCATCACTCGTTCCTCA

TCAATCATATTTAACATCCCTCCCGCTTTAATGGTTGAGTATTCCCCGGAAACCTAAATATTAATAAC

AAATATTGTGGTTATAAATTCAACTTGATGGCAAGGAAAAAGATTTCAGTTTGGAACCACTGAAGGAA

AAGGTCTTTTTTCTATGAGTGCCATATAAAACATGACATGTCATTCAAGATAGTCATTAAGACAATCG

GATTTGTAAAGCTTATAAAATAAAAAGAATAACACGAAAGTATTAACAAGAATAACAGGATAAAAAAA

GTGATTAGTATAACATTAAGAACCTGATATGCCGCAATTGGCAAAGGAGAATTGTCACGAAGAAGCCT

GATAATATCCAAGTAAGGCAGACCTGGTTTCACCTGCAATTGGTTTTATATATTTTTTGGATAATTTT

AGTCTTTCGATTTTGCACATTTGGATATAGTCCTAGTTTTAAATATAAAAATAGAAGATGAAACGAAC

CAGGAGGATATCTGCGCCTTCAGCCTCATCTTCGTGGGTCTCAATCAACGCTTCTCTGTAGTTGGCTG

GGTTCATCTGGTAACTTTTATTATAAAACAAAAAGAAAACAACAATTAAAATCTTAAATTCATGAACT

ACTACAACCGATTTGGTTCCAGTCAAGACTGGAGGATTATATTTGAAAAACCTCGTACGTTTTCTTAT

CTCCAAACCGTGGATTTGACTCCAGAGCTTCACGAAATGGGCCATAAAATGAACTCGCATACCTATAA

TAGAATAAACATAGAAAGTATAACTACAAAGAAAAAGAGGAAGAAAAAGCGAAGCGGAAGTAGATGAA
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AAAAACAGAACATAATGAAATAGTAGCATATTTACTTCGCAGTATAGGACATGATCAACACATGCTCA

AAACCTTCATCATCTAGAGCAGATCGGATTGCTCCTATACGACCATCCATCATGTCACTGGGTGCGAC

AACGTCTGCTCCTGCTCGGGCCTAAATATAGAAATTAAAAAGCTGATGAATCTGCGCTATTTAGATAC

ATATGACTTATGCAATGATAAAAAAAATAACCTGCGCTACAGCCTGTTTACACAATTGATGCACAGTT

TCATCATTCATTATAACTCCTGCATCAAGCCAACTGTTATTTTGATATTCTAAGAGACCAGTGATTAT

ATACTTAAAATTATACTAAAGGAGTTTGCTCACCATCTTCTCTAACAATACCATCATGGCCATCAGAT

GAATACGGATCTAACGCGACATCAGTGTAAATTATCTAATAACAACTAACAAGACATCAGAACCATAA

AAAAAACTAATCAAAAGGGTTTCAGCCTTCATGGTTATATTAATAAATTGATAAACAGAATTGAAAAT

AATTGATTAACGTACAAGATCAGGGTACTTGTCTTTGAGTAACTTGATTGCTCGTGGGACTAATCCAT

TTTCGTTGTAGGCTTCGTCCCCTGTAGGAGACTGGATCGAATGCTTATAGTATTAGACTGTGTAACAA

AAACATGTATTTTGTGACACTTAGATGGTGAATATGAACCTTTAGAGCATCTGGAACTTTTGGGAAGA

GCACAATGCTGTTGACACCTACATCCCGGGCCTTTGACACCTATGATCAAGAAATAAAAATTCAAATC

AAATGTGAAATACTAAATAACTGAACACCGTTGAAGAACAATAATGGTGTTTGAATAAGGTTAAATAA

AAAATTTACACTAAAAGAAGCATATGTTGCATTACATAAGTTCTAAATATTATATAAACGCAAAAGCA

TTTGTAATCAGGAAAAGTAAGAGGAGCGGCCAAATTAGGTAAAGTTTGATAATTAAAGGTTTAAACTT

CAGGAAAGTACATAAAAGGGCTAATCTGGTGCACGAAGCTGTATGCGCGGGTCCGGGGAAGTCGGGCC

ACTATGGGCCTCTTGTAGACAGCCTTCCCTTGCAATATTTGCAAGAGGCTGCAGCATCGACAAGACCC

CATGACCTCCACATCACAATGGCAGCAACTTTACCATTACGCCAAGGCTCACCCTCTTTAGGAAAATA

AATAATGAACTTTAATTGTTTCCTTATAGTTGATTCAATCATTTCACAGTGCTAATTTCTGCTGTGTA

CATGTAACAATATCGACATCATCAAATCATATGAATAAGTAGATAAGAAGAATTGAAATTCAAGGAGC

GTAAAATTAGTTATATTCAAGGAGCGTAAAATTAGTTAGCTTTCTTTTACTGACCTCCTCAATTAGCC

CATGTCTCCACCCAAGTCTGTAACATCCGGGCATAGCCCCAATAGGGGTGTTTTGTTCACCTGTTATC

AGACAAAAGATATATATTACAACTTTAATTTTCTATCCTTTTGTTGGTGGAATAAAGTGAGAGAGAGA

ATCCAAATACTGCGGATACACAAAATTGATGCCAACCTTCATGAATAAAAAGCGGATAAACAAAGTTT

GCAGGTTTCAAGCTAGTTTCTTGAAACGCTGCTCTCAATACCGGTGATCTCCTATTACGACGTGGCCG

CCGAGTAAGTGGCTGACATAAGGAGACAATAGATACATAAAAACCTGATCAACACAAAAAGGAGCTAG

AGGAAAACATAATTAAAGAAATTAAATAGCTACCGTGGAACTATTGATGCTCAAATTTACTGCATTAG

GCTTAGAAGAGATTGTGTACTTGGATACTCAACTTCCAACCTGAGTTTTTGCAGTTTTAATCTTGAAA

ATACTACTTCTTCTTTAAAACCAAAAAAACTAGTTTTTTTTAGCTATTTCAACCATTTTTTTCTAAAA

CTAAGGGAAAAAACTTTGCTGTTCAAACAATCAAAACTTTCAGATTCTCCTGCAGAAATTATTCATTT

ACTTACCATTCTAAAACTTATATTAGATCTAATGAAACAAGGCAACATCCATCATTTCAATCACATTT

CAATCAATCCACTAATAACCAATAAAACAAAACAAAAAATCTTTTAGTGCAGTGGAGCAACTAATTTT

AGCACAAACACGGATCATAATGTGTTTGTATACTTACAAGTGAAGATGCCATAGGAGTACCAACTGGC

ACGGAGGGCTTAGGTGGCACTGGTGGTGAGGCAG 

 

PvG21 (+/+) 
TTCAGGTATATTGCTGTACTAGTTCAGTCACCATTGTCTTTAGTTACTTTTATTTATCTTTTGGATTT

TTATTATTCTTGGGTTTCTAATCTGACCTTAATGTGAATCTATGATCCTTATATGATTCTTAAACTTC

CAATTAGATACTAAAAAGTTGAAAAAATTCCTGACCAAGTAACTGAAATGATTTCTCTTGTATTTTTA

TTAAGTTTTTCATGATAAGGAGGGATTAATAGCTTATAGAGTCTGATAACTGATCTAAATAATGCAAT

GAATTCACAACAGATAATAAAAAGAGAGCAAGAACGTTGAACCATAAATAATTTTGCTTTTTTAATAA

CTTGTTCAATTGTCCTTTTATGTTTCTGACAAAATGAGACTAAAAATAATTCACAGTTGACTAAAAAT

GTTTTCTGGACAAACTGTAGATATACACAGTTTGTCTGATTAATTTAAAAAAGCAATTAAACAAATAT

TCAGTCATAAAATGTAACTAAACAATGATATGGCTTTTATCATTTTCCCCAGTTTTGATTTATCATTT

CTTTTGTAATTCAGATCCGAATGCAGAAGTAATAGCTTTATCCCCGAATTCCCTTCTAGCAAAGAACA

AATTCGTGTGCGAAATATGCAACAAGGGCTTCCAAAGAGACCAAAATCTTCAACTTCACCGAAGAGGT

CACAACTTACCATGGAAGCTCAAGCAAAGAACGAGCAAAGACATACGTAAGAAAGTTTATATATGCCC

GGAAGTAGGTTGCATACACCACGACCCTTTGAGGGCTTTGGGGGACTTGACAGGAGTTAAAAAGCACT

TTTCTCGAAAACACGGCGAGAAAAAGTGGAAATGTGACAAGTGCTCGAAAAAGTATGCGGTTCAGTCG

GATTGGAAAGCTCATTCGAAAACTTGTGGGACGAGGGAGTATAGATGTGATTGTGGGACCCTTTTCAC

GAGGTAGTTTTTTTCCGAGTTCATAAAATTTTAGCCGTTATGATAACTCGATAAAAAGGTAAATAAAA

GTGGGATGCATTTTTTTACTCCGTATGAAAGCATATGAGGTCATGAGATGAAAGAAAGTGAAAATAAC

TGAAATTTGGAATTTATATGGAATGACTGCCAATTAAACAAAACAATAGATAGGCTCTTAAAAAATTA

AGTTGGCTTAATATAGTCAACTCGTTTTATGAACTTTGTGTTATTTATTTTTCCCCATCATAGCATGC

AGTTAAAGTTTGATTTGATGTTCTTGAAAATTCACGAGGGTCCTTGAGTTCCATTTTGGCAAATACAT

TGGGTGAATAAACACATAAAATGATTGATATTTAATATTTTGATGCTGTCTACACCATGTGAAGTGAC

AAAATATAATGAATTATTTTGGAGATTAGATTAGCCTTGTTTAGCTATTTTGTCAATGTCTAGGAAAA

TGTGTAAGATATGACATCTTGTCTTTGATGATGAGGCCCTGTGTGACAATTTGTCAATGTAAAAATAG

TGTTTCACCATTTTTACTTCATACATTCTTAGATTCTGGTTTAGCCTGTTTATTTGTTCTCTTTATGT

TGCTGGACAAAGGTTTTTTTCTAGCCAAATGATCTAACAATCTACGTATTTTTTTTCCACCAGGCTGA

AATTAGAAAAGTTCTTAACATTTGCATGTAAGGCCTTATTTGCTCTTAAGCTCAGTTTTTTTTCCCAC
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TATACTGCTTTTGGTTGACCAACTACCAAAGACTTTTTGTTACTATTTGCCTTAAAAAGTTAAATGTA

CCCAAGTATTTTCTATATTATGAGAAAATTCAGCTTATTTGCTTAAAATCTGTGATCAACAAGCCATA

AGCTTCACTAGAATGTTGACATTCTTACTATTTTTTATTTTTTTGTTTCCATTTTCAGGAAGGATAGT

TTCATAACACACACAGCCTTTTGTGAGGCACTAGCAGAGGAGAGTGCTAGATCAACACCATCAAACAT

CCCCTTTCTATCTAGTCCACGTGTCGCTCCACCGCCACTGCCACCTCATCACCACCAACTCCCTCTGT

GGCAATCATTCGCACCACCCATTCACCCGATCTTCTCCTCACCGTTGGATCTCAATGGTTTTACAAAC

CCTCAGTATGAGCTCAAAACACTAGATCAAAACCTTAACCCTTTCGAACACATGCCCGCCACCGCTTT

GCTTCAAAGGGCGGCTCAAATGGGTGCAAAAATGAGCAACAACACAAGTATTTTTGCTCCAAACATGT

GCAGTTTAGAGGGTACCACTGGTTCGGTGCATGTAGGAGGTGCTACCATGGATGCTCACTCGATGCTC

ATTCAGGACATCATGGCGAACACTCTTTCCTCCTCTTCACCCTCTACGTTTCTGCCGCTTGAGGATCG

TACGAATGAGAGTACATTTTGTGGTCTGCTAAGTTCTAAAGGAGATGGGGATACGAGTTTTCATGAAG

AGGGTATGACTAGGGATTTCTTGGGATTAACACCAATTACAAATAATGATTTTCTGAGTTTTATTGAC

CATGCCCAAGAATCATGGGAAGATTAGCTACTAATTAAGCAACTAGCATGGATCCTAAGATAACAAAA

AATCAGTTTTGTACTCTCCACATCTTCTCCGTCTATGTTTGTGCCGTTTGAGGATTATACGAATGCGA

GTACATTTTGAGGGTTGCTAAGTTCTAAAGGAGATGGGGATATGAGTTTTCATGAAGAGGGCACGACT

AGGGATTTCTTGGGATTAAGGCCAATTTCAAATAGTGGTTTTCTCAGTTTTGTTAATGATCATGATCA

AGACCAGTACCATGCCCAAAAACCATGGGAAGATTAGCTACTAAACAACTAGCATATGAATCCTAAGA

TGACAAAAGATCAGTTTTGTAACTCTTTTTTGGCTATATGGTTTCTTTTTTGTCCAAATGAAGATACT

ATGTGGAATTGTGGATGATAATATATTTTATGAGAACTTCTCTTTTATCTCTGTTTTGAGTGCTCCGA

TTTGATATTACAAAACAGTACCATGCACTTTATATTTCTTTTAATATT 

 

PvG22 (+/+) 
CCCTAAATTTGATTCACAAAAGTAGACTATTTGAATACCCTTAAGAATGGAAGAAACATCTGACTTAT

TTCAACTAGTAAATAAGCCATTTTTGTGATCTATTGTAATTTTTAGCAGAATCCAACCTCAGGAACAT

AAAAATGTGAGCTTGAGCAATTTTAAAGCCTAGTTATCCAATTCTTTCTGGAGGAGTAAATCCCTTGA

ATACCCTCAGTGATTTTCTTACATGTTAGATAAGAAAAATGCTATGTAATGGGTCAAATATGTCATAT

ATTTCGACATTGCGACCAATTCTGTAATTTTCTAAATTGTGAGAATGTTTACTGTATAAGTTAAAACC

TTAGGGACCGGATATAACTTTTGTTCAAGCTACGGGATCCGTTTGTATACTTTACCTAATCCTGTACT

CTGGAGCCTTTTAGCCATTTATGCAAATTTCTGGAATCATTCGTTTTAATTAGCAGAAAGACTTCGAA

TTTGGGTGGAAAGTACAAAAAAACATGAAGATTGTTCATAATGAAAAGGTTGAAGGGTTGTAATTTCT

TAAAAGCTTACATTTTATTCCGAACCTCAGGGAATGCAGGTGTAAAAATTTGAAAATTGTTTGAGTAA

CTCGTATATTATTATGTGTGCAGTTGGTGGAGAATTTAGCTGACGCTATTGAGAACGGGACAAGGGAT

CAACATTCTGATGCTTTGGTTTGTATTTATTGCTTGTGATTTTTTGACTAGAACGTGTATTTAGTTAC

ACAGTTCTGTGTATTAACTGGATACATGGTTGAATATGTTTTTGTTTAAAAGGTTTCTGAGTTGAATG

GCCAGTTTGAGAAATGCCAGCAGCTGCTAAACTCCATATCAGTCTCGATAAATGCGAAAACAATGGTA

ATCAGAATTCCCTCTCTTTGTAATTTGACATCGAGTGTTTTAAGAGTGGAACTGGCTGATTTTGGAAA

TGTTGTTAGCTAGTACCTTATATATTTGGGGTTTACTCACAATTTCAGAATATAACCATGACAGTGYA

CTATTTGGAACAAAGAGAACTTTCGAAGTCATAGATTTGAAATTACAACTTGTCCTGTATATTCGATC

TAAAAGAATAAACAAAAGCCTCTTTTCTACATAATTTCTCTTGTACCTTTTCGCTATATATATTTATA

TCTGTAAATACCAATCCAGCATTAAGTCCTTTGTTGAAATATTGGAAATTATTTTGTATGACTCAATT

TTTTTACCTTTTCCTAAAGTCTGTCGGAACTAGACTATTTCTTTTATGAACTTTAGCCCTTGCTTGCT

ACTACATTTACTAATCCAACTTTACCCCTTACTCGTTTGTAATTTTCTCTCAGACAGTTGAGGGTCAA

AAGCAGAAGCTTGAGGAGAATGAACAGTTGTTAAATCAACGCAAGTATGCCCCTTAACCTTATCCGGC

GTCTCAAATAAATCAGCTTTTTTGTACAAATAATAATTTTCACTAGCAATAATTTCAGGGATGTGATC

GCCAAGTACAGAAATTCCATTGAAGAACTGATCAAGTCTGGACAATGATCTCAGGAAGATGCTGGACT

TATCCTTGTTAAGGAAGATACGATATCTTAAATCTTCTTTCTACCCCTGTTTGTTTAGCTTCATTGAA

GTAACCGTTTAGTGTAACATCGACTACCGTAATTGCAGGAATTTTTTACAACTCTAATCTAATGCTTG

TCCTCTTTGGTCGTGTTGTACAAATCCATTTTTGCTGCCTTAAATTTTTTGAGGCAGCCTGCCCTAGT

TAATCACATCTATTAATAGTTAAATTTTCGGATCCATTTGTCTTTGGTTTTGGTTTTGGTTTTAATGT

TTTGGAATGAACACCGAACGAGTAACACTATCGTGAATCCAGTCCACTATTCTTTAGGGTGCGTCACA

TACTAAAAACCTAACACATATTAATGAACTCAGAAAATTTCTACCCTAAAATTAATTCAAAATTAAAA

CTAAAAAATACTAAAAATCTAACACATATTAATGAACCCAAAAATATTTACCATAAAATTAATTCAAA

A 

 

PvG23 (+/-) 
AAAAAATGTTTTAGAAACTTTTCAAGAGACCTTTTCTTGTCGTAGTATGATTTTGGTTGGGTTTGTGA

CCTTTTAATCAACGTTGGAAGCGCTTTGTATCTAACAAATATAACTAATTAGTTCGAAAACAAGTATT

TAGGATATCTTAGAATAATTAAAAAACCAAAACTGAAAAGCTAACCAAAAATCATTTCTCACCTGAAA

ATGATGATAAACCGGACCCAGCCCTTTTCCTTGGCAATACGCACCGATTAATGACCTTTATGTTTCTG

ATTGTCTTTTCCAAGAAACATTTTGTACCGTCCTAATTCCCATAAGGTTGGAATCTTTAATGCTATGT
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AACAGATCCCGATGCAGATCTATCAGGTGTCAATGGACCTCAAACAATATTTAACCAATCAAGATGTC

TGAATCTGTGTCGGACCCACTGCCAGCTCAGAAATCTCGTTAATAAATCTTGTATGGAGACCTATGTA

AACAAGATTCTATTAGCACACTTAGACAGCTTCATTTAAGTCTTGTGGTTCGATGTTCTTATCAAGAA

AACAGCATTCCATTTCCATTTGATGGCCCAGTTCTTTCAACACTTGGTAAATCTTCGTCATTTCTGTT

TGCAAGCTACACCCTGATGAGAACAAATGCACCCTTTTCTCCACCTCAATCCAACTCTGACCCGGGAT

TTTCTTCAAACCTTTTGTTTTCGCCTCAACTCTCACTCTAGAGGAATCCTCCCATCTCCCATTGCTAG

CATAAATATTTGAAAGCAGCATATAACTCCCCGTCATGTCAGATTCAAGACTAAAAATCCTAGACGAA

ATTAATTTCGCAAAATCCGTGTTTTTATGCATTCTACAAGAATTAAGTAGAGAGCTCCACACGTGAGT

GTTTGGCTCCATTGGCATAGAATTAATTAAGTCAATTGCTTCTTGTAAAAGCCCAACGCGACCAAGAA

GATCGATCATACAAGCATAGTGTTCTAACATGGGTTCGATATTAAACTCCTTTTTCATTCTATCAAAA

AGAGTTTTACCCTTTTTAACGAGACCGACATGGCTACAAGCAGATAAAAGGGCTACAAAAGTCACCCC

ATCGGGTTTATATCCATCACTTAACATCACCTCGAAAGTTCTCAAAGCATCAAAAGCTCGTCCGTGCA

TTTTATACCCATTTATCATCGTGTTCCATGAAATTATGTCTTTAAAATCAATTCTTTCAAATATCAAA

TGTGCTTCACTTAAACATCCACATTTTGTGTACATATGAATCAAACCATTTCCCACCAGAGTGTTCCC

GTTCATTATAGCTTTAGTTACATACCCATGTATTTCTTTTCCAAATCGAAGGCACGATAATTCTGCAC

AGGGCGATAAAACACTAGCAACCGTAACAAAATTAGCCGATACGTTTGCAAATTGCATACGCCTAAAG

AGATTGAAACACTCTACATTACGCCCCTTTGACGAAAATCCACCAATAACAGCACTCCAGCTAACCAC

ATCGTTCGGACCTTCAATCTTTGAAAATATAGATAAGGCCTCATCGCATAATCCACATTCTGCAATGG

ATGATATTAAAGCGTTCCAACTAACTCTATTCCTGGTTTCCATTTCTGAAAACAGATTTTTTGCGTTC

TTAACGGCACCTTGTTTCCCATACATGGAAATTAGCGAATTCATTACGAATATATATTTTTGGAAACC

ACTTTTGATTGCATCACCGTGACAAATTTCCCCATTATCTCGTTCACCAGAATCAGCACAAACTGAGA

TAACCACAGCAAGAACTTCTGCTGAGATCCAAGTACTACTTCTCCTCATCAGGTTATACAGATGCAGC

GTTTCTTTATAACGCCTACACCTAGGGTCATACATAGAAATAATAAAGGAAAAGAAGGGTTGATTACT

GTTTCGTACATTACCCAATCATCAGATTTTGATATTATACACAACCATACAAGAAATATCAGCTAGTG

CCCTATCTTAACAGTTTTCCGCTTGTGTACACAATATAGGAATATAATCAAATAATAAGGACTGAAAC

AAATTAATTGCTTTTTGTAGATTGGTGTAGAAAAAAATATTTTTATGATATGTAACACAAGTGTACAA

AACAGCAAGTAACTGAAAGAAAATATTGTGGAGTATTTATATTATGTCGCGCCTCAACTAAAATAACC

AAAATTCTTTATATAGTAATTAGTCAACAGTTCAGCTAATAAACTTGTCAAACACGAACAAAGCCTTA

ATTTAATCTAACAGTTATTCCGCACTGAAACAAATCTTTCCTTATCAAACTCATAAAATTACTCGTAA

TGTAACTACATTAAATATTTCCTAATCATCATCCTTATACCTGGCATGGCTCGATAACAATGAAGTCC

ACGTCACATGGTTCGGCACAAAGTCATCCGACTCCATCTTGCAAAAAGCTTCGAAAGCATTGTCACAA

TCATAATTAAGCGCATATCCCGAAATCATAGTATTCCATGAAATATGACTCTTCTCAACCATCCTATC

AAACAACCTGCAAGCATCGCTCATATTCCCAAGCTTCCCGTATAAGCACAACAACTCATTCACAACAT

GAATGTTACTATGCAAACCCATGTGAATAACATGACAATGCACATCTTTTGCCAACTTTAAACCACCA

AACGAAGAACAAGCTCTTATAACCAAAGGAAAAGTGTACCCATCAGGCTCAACCCCAACCTTTCTCAT

CCGGGCATAAACCCTAATCGCATTTTCGCACTTCCCATGTTTCACATTTGCTCTCAAGACCGAGTTCC

AAATAAGAGAATCTTGAAAACACTCTTCCGGGGCGTTTTCAAACGCCTTTTTGGCATCATCAAGAAAC

CCAAAAGAGGCATAAGACGAAATAATTTTATCGATGAAAAACGAAGACTTTTGGGTTTCGGTGACGTT

AATTCTTGCGTGAATTTGCTTGCATTGTCGAATAGAGGCACAATGTTTAAAGAGGTGATCAAAGGTAT

AAAAAAGATAGTATTTTTTTGAGTAATATTCGACAGTGGATATCGACCTGACTAGTTTCGGAAAATGT

GCAAAAAATGCTAACGATGAAAATACGTGTTTTGCGAAAACTCCATGAATCATGAAGATAGTTTTATG

CTCTCAAATTCTTTTGTTCATTTTATCGAACACCTTGTGGGTATACCAAAAAATGACATTTTATAAGG

TCACTTAGTTTGTTGAAAATAAATGATTTGTACCCTTTAATCAATAGTCCAAATATTCTACCCCCTAT

TCTCTACCCCCTTCGGTGCCCCCTTGCTTATTTTATCCAAAAAAAATTCTAAAAAACTTGAAAAAAAT

TGTACAATTACTATAATACATGTATCAATACATTCCAATAATTATTTTTAAAAGAAAATCCGCACAAA

ATTTATTTTGGAATAAATGTATAAATTAGTGTAAATTAAACATTGAATATTAAAAAAATTGTCTAAAA

CAATATTATGTTCAAATGTTTTAAAATTTGAATACAATATAATATAAAAGTTTATAAAGTTGCGTTAT

AAGTTGTGAAAATTTAAAATTTAAGTGAAAATAAGCAAGGAGACACCGAAAGGGGTAGAGAATAGCGT

GTAGAATAT 

 

PvG24 (+/-) 
TTCTTTGACATATTGTTGATGCGAACTTATCAAATCGGTTTTGTTGTTATTTGTGGTTCGAAGGTTAT

GACTTGTTATATCTTACATGAACTGATGATTACGTATACGGTATACGTAATGTAAAATAGGATGGAGT

TCAGATTATCGACTGTTCTTCATCCTTGAATCTCAGAACAATACCCCAAGAAAAACAAGCATTGTGTC

AGTGCTATATTACAGATTTATCTTGCAAAAATGTAAATCATAAAAAAAGCAAAAAATCCAAGTCATTG

GACAAAACAAAAACGGAATCAGCCAATTATCAATTTATCATACACAAGTTGAGTTTACTATCCGAGCA

TCGGCTTAGTTTCCACTAACTTAAAATGAAACTAGAGTTGTTTAAAACTACAACAATGTTATAACAAA

ATAAACTTCTGCTATTTCTATTCTCTCCAAGGCCCCAGAGTTGATTCGTAGATAAAATATCAAAATTC

TAGTGTTGTGTATCGGATGAATCAGTAACCCCCCAAGTCATCCATATTTGGCATGCGGTTCACAAGTG

GGTTCTTTGATCCTTGACGATCACAAACCGAAGCCTCGGTTGTCGTCAATAACAACGAGACACTGTAA

AAATGAAAAAAAATTAAGTTTCATATATAGAAATACGGAAGACTTGTAAAATTTAAGCGACAGGGATA
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GAAATAGGATGGCATTTACCTAGCAGCATCTACCAAGGCTGTTCTGATAACTTTGAGAGGGTCGATGA

TTCCCGCTTTCACCATGTCAACATACTCACCTGGTTAAAAAAAAAAACCACATGCATTACTAAGGGAA

AACAGTAATAAAGGCAATTCTCATTTAACATTTTTGAGCTTTTCATTATGTGCTAGTGAGATCTTATC

ATTCCCATTTAATGTCACTGAATACTAAATTACTATCGACGTACATTTCCAAAATCGGCTTATTTAAT

AATTTACCACTCAAAATTGAAATCACTTTATGAAACAGTATGCCAATACAAAATGATTTTATTGGAGT

TTATGCCCGTTGAAAGTGACATCAGTTTATTGAACAATATGCCAATCAAAATCAGTTCTTCGAGTTGT

ATGCTATCGAAAGCACCCGTAAATACGTAGCCGTTTTTTCTTCTTCTTAAGACTGAATGATAACCAAG

TCCAAAATATTTCAGGCAATTTTCCATTAAATGATCATATACAAACAGGAATATGACAAGTAGAGAAA

CAAACCCTTGGCAGCATCATAACCAAAACAAATATCATCTTGCTCCAGAAGCTTGCCAACCACCAGAT

TGCCATCTCCACCAGCATTTGAAACTATAGCAACAGTTGGTGCCTACAAGACAAATGCTGCGTCGATA

TCACACACTACTACAACTAAAACCTTAGCATGGGATAACTAATGAATTAGTGTACAATATCCAAACAA

GACGATAAACTAGTGTATTTATGATTTAACACAACTGATGGGGAGGACATTAAAGGAGAAGTATAGCT

GAAAAATAAAGGAACAAAGACCTTAAGAGCCTTCTCGATTATTTGGACCCCTCTCCTTTGGTCTTCAT

TTGTAGTTTTAAGATTCTTCAAAACTTTGGTAGCATACAAGAGAGCAACACCACCACCTATAAAGAAA

AGGCGACTTCATTATTTTTTTGATCGAAACAAAAAAATTGACAGTTTAAGGACAAAAATAGTCACCTG

GAACAATGCCCTCTTCCACAGCAGCTCTTGTGGCATTTAAGGCATCCGTAACCCTGTCTTTCCTTTCC

CCAACTTCTGCCTCACTAGCTCCTCCTACCTAAAAGACGAAGAAGACTCCTCAATATTTGGAGTATGA

AATAGCAACAATTTACGAAAAAGATAAGTTCCTCCATGTATACATGAAATTTTGAACAGGAATTTTTT

TTCTACAATTGGAATTTTTCATTGCAAGTCATTAGCTCCAAAGTCCAAACATAAGGAAAAAAGAGGAA

ATTTCTATAAGCTGAAGAATAATGCTGGTATTGGTTGATCGTCAATTCGAATCCAAATATCAAATTAA

GAGAATATAATTCTTGCTACGATTTTTATACGTATATATTATAGAATAAAATTCAATTTATTGATCAT

TACATATAATTCAATTAAGATATTGTATGAAAGTCGAATTTCTTCTATTCTATTTGAGAATGGGAGGG

TTATTGATTGGGTGAATTCAAAGACTAAAGAAGAATTTTTTCTATTTTACTTTCTTCCTTTTGACTTC

ATATCAATTTACCTTGAAGACAGCAATACCACCAGATAGCTTTGATAGCCTCTCCTGTGCTTTTTCCT

TGTCAAACACGGCTTTACTGTTCTCAGCTTTGTATCTAAGCTGTACACAATTAAAAACAACGTCCATT

TAAGCTACCACCATGGTTAAGTAGAACAAAAAACACGACTAAACAAGTTTCCAGATGCTTTTAAGAAT

TTTTAATCGAAAAGAGGGGGTTCTGACTTTCCGTTTAGGAGGTTCTACCGTATCTGGAGGATCTCATA

TATTATTTTAATCCAACAATCGGACCCAAATAACTGAATATATACCAATATGTGGTAGTTCAAGTCAT

GTCTGACAGTAGTTCATATCACAAAAGGTGAAAAAGACTAAAGTAACAATGACATAATATCAGTAAAT

GGCTACTTGGCACAGCACGACTTAATTAATATACTTACCTGTAGTATCCGATGAAAGGTACAAAAGTA

TAAAGATGCTTTAAAAAATGAATTAAAATGATACAGTTAATCTTGTCAACCGACCATACCTCTTCACA

TTTTTCTTCAACCAGCTTTCTATCGCCACCTCCATGTAAAATAATTGTATCATCAATAGACACACTAA

CCTGTTAACAAACAAACCTAAGTGACTAAGAGACAAAATAAAAACCCGCGGAAGCGAGGAAGGTTAAC

TAGTCTTAACCTTTTTAGCAGTACCAAGCATATCTATTTGAACCTTGTCAAAATTCAACCCACGCTCT

TCAGTTATGACCTGAAATAACAACGGGTACTATTAAGAAGCAAGACAAAAGAAAGAAATAAAAGAAAA

GGAGAAATATGAAACAAATGGATTGATATTGAATTACCTCTCCTCCCGTGAGTAAGGCAATGTCATTA

AGGTTATCTCTTCTGTTGTCACCAAAGCCAGGGGATTTAATGGCACAAACCTAAAGAATAACGATTAA

AAAAGACAATGATTTAAATCATGACGTTAAGGGACAAAGAGAAATCAATGTCTTACCTTAACCCCACC

ACGATGTTTGTTCATGATGAGCATAGAAAGTGCATCACTTTCCACATCCTCAGCAAAAATAAGAAGGG

GGCGGTTTCTCTGTTGGGTAAAACACAAAAAGATAATAAATAAATAAATTTCAATCCCAATCTTCACT

CATCTCTCTGTTACTTCTTAAGGATAAAATAGCTTTTCGAAAAGACAAAATAACTGTTTACTACCTTT

ACAGCCATCTCCAGAATTCTAACAAGCGATTCCATGTTGGAAATTTTCTTGTCATGGATTAGGATCAG

TGGGTTTTCCAATTCCTGCATACAAGTAAAACTTGAAGCTAAATTGATGTGCAATATACTACAGAAAA

GATGTTTCAAAGTCAATTCAATGAGGAGAAAATCATGAGAAGAGCTATACGTACACATTTCTGAGTGG

TCTGGTCAGTAACAAAATAAGGTGAAATATAACCCCGGCCTAGCTTCATCCCTTCCACCACATCCAGT

TCATCATCCATAGTGTTCCCATCCTGGATTATTGTCAATTAAAATTGCATGATCTTAGGAAAATACTA

ATTAACCGCCGTAATAGAAAGTAATATTGTTATACTAACCGCAATAGTTATTACTCCATCCTTGCCAA

CTTTCTCCATAGCTCGTGCTATCATTTCTCCTATTTCACGCTCACCATTGGCAGATATAGCAGCCACC

TACTTCGGATGTATAGAGGTTAGAGAACGCAAATATATGGGCTACTCAAACTCTTTTGCACCAACTAA

TTAAAGATTTTTTTCAATTTTTTGATATAACCTAACAAAAACCATGATATGACTATATGAGTATATCA

ACCTAATGTTTTTTCGCGTTTATGCACTACAAAGAAAAAAGCTCATAAGTTGCTAACTAAATCGAAAC

TATGTGATAAAATAGTTTATAAACAAAAAGTATGATAGGAGTGTGTACAGAATACTTGGTTTTCATAA

CTAATTAGTACACCAGCCTATGGTTCTTTTTATTATATCTGGTAAAGGTAAAATTAAAAGTATTAAAT

TGTCGGAAAATGCAAGGTTCATGTGCTAATTGTTAACTTTTGTAGATTGGTGTACAAAATCGAAATCA

GATGACATGTTAGCTTATAAACTGTTTTTAACTCCTTTTGAATATTTGATCCATAATATACAACCCTC

ATGAGTTAAACTGCACATCAATGAGCCTGTTACCCATATCAAATGCAATAAATATGGAAAAACGTTAA

GTTTTCTCACACACGTACCTGTGTTATTTCTTCTGGTGTGCTAATCATATGTGCTTGGCTTTTTAGGT

CCGCTATAACAGCATTAACAGCCATATTGACACCACTACGCAAATCCATGGCGTTTACTCCAGCAGCT

ACTGACTTGTAACCTTCCACAAATATGGCTTGTGTTAGCACCGTGGCGCAGGTAGTACCTGTAATTAA

TAAAATATAACCGTTTATCAATTAGAAAAGTTTTTGCATGGCATGCTAAGCATTGTTCTTGAGGTAAA

AAGATTAGGGGCAGTTACAGTTCTGTACACTAGCATATTTATCTGTTTTCAGTTTTGTAAACTAAGCA
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ACCAAATTAGCTATCAGGACACTAATATGACGTTTCTTATCGACTCAGTATGGTTAGTATTATACTCG

AAGCTTTAAAGCTGAATAAACCTTGGTCTCAATCTCAAATTACCCGGTTTATTATTTTTAAAGTTGCA

ATCAAACAGCAAGTGACACAAGTACAGAGATGACAACTCCATTTACCTTAGGTCCCATAGTGACCTTA

ACAGCCTCAGCTAGTTCATTAACACCCTGGAGCAAGGCCGCTCTAGCTTCATTACTGAAATTAATATC

CTTTG 

 

PvG25 (+/+) 
TACTACTCATAATTAGTATCACTATCAAACATGATAAACTTTTAATATCATAGGGTTATGGATCTTAT

ATTTATGGTGTTACAATCATATGTGTTGAGTTGTGGAGCCAAATGAGTTTTGTCCATGTTTTCTAATT

ATCTCACATCACTTAAAATTGTAATATGACCCACTAAGGGTTCTATTTATATGCCCCAATATCTTGTA

TTTTAATTACACCTACACAAAATACCTTTTACATATTATAAGTGAGAGAGTTCTAGTTGCGAGAGAAC

CATATCTTGTGTTGAGCAAGATTACGATTGTAATCCTCATTATAATAATATTAAGTGCCACGTGTAGC

AGCCCGCAGACGTAGCCAATTTGAGTGACCTCAGTTATCAAAGTGTGTGTGTGCTCGGTTTTAATACT

TCTGTCTTTCTTTGTGCTCGACTGATTTCCTAACAAGTGGTATTAGAGCCTGAGGTTCGCAGAACTAA

GGTCGAAGATCGAGAGGAAGATCAATGGCAAAAGAAGACAGAGTCGCACACGGGATCGAGAAGTTCGA

CGGGAAGGACTTCGCATTCTGGAGAATGCAAATAGAGGACTACCTTTATGGGAGGAAGATGCATCAGC

CACTTCTCCTTGATGAAAGGCCGACCACGACCACCGAGAAGGCGTGGAAACTCTTAGACCGACAAGTG

TTGGGAGTGATCCGCGTAACACTATCTAGGAGTGTAGCACANNNNNNNNNNNNNNNNNNNNNNNNNNN

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNATGAGAAACCATCCGCGAACAACAAGGT

ACATCTCATGCGTAAGTTGTTCAACCTACGCATGGCTGAGGATACACCTGTCGCAATTCACGTGAACA

AGTTCATCGACACCGTAAATCAGTTGGATGCGGTGGAGATAACTTTTGAAGACGAAGTGAGAGCCCTT

ATACTGCTAGCATCTTTACCGAACAGTTGGGAATTCATGCGAGTTGCTGTTAACAAATCAATTGGAAA

GGAGAAACTGACTTACAACGGCATCCGAGATCAAATACTCCCTGAGGAACTCAGGAGATTAGACATGG

GTGAATGCTCAAGTGATGGAGCATCCTTGAACATGGGTTCAAGAAACCGGGGTAAGGCTAGGGTATGG

GAAGCAAGCAAAGAGATGATTTGGTTGCAAGGTTTCTTAAAGGAGCTCGGTCAGAAAACCGACAAGAG

AGTTCTGCACTGTGATAGTCAAAGTGCAGTTCAGCTAGTTAAGAATCATGTATTCCATTCACGCACCA

AGCACATACAGATTCGTTACCATTTTATCCGGGTCGTTTTAGAAGATGGAATCTTCGCGCTAGAAAAG

ATTGAGTGCGCTAAGAACCTCACCGATATGCTAATGAAGACTGTTACAATCGACAAACTGAGGCTGTG

TGCAACCTCAGTAGGACTCCGAGCTXXXTGAGACTCAGGGGGTCGCCGCTACATGGAAAATTGAGCAA

CTCTGAAGAGTATCAATTATTATACAAGGATACCGATGGGAGGATTCTGCTCGGTGGAGCACAGTGAG

TTCGGTGGTCGGGGATAATAGGAGTTCTTTTGAATCACTCGACATTTTACTCCAAGTGGGAGATTGTT

GAGTTGTGGAGCCAAATGAGTTTTGGGCATGTTTTCTAATTATCCCACATCACTTGAAATTGTAATAT

GACCCACTAAGGGTTCTATTTATATGCCCCAATATCTTGTATTTTAATTACATCTACACAAAATGCAT

TTTACATATTATAAGTGAGAGAGTTTTAGTTGCGAGAGAATCATAGCTTGTGTTGAACTAGATTACGA

TTGTAATCCTCATTATAATAATATTAAGTGTCACGTGTAGCGGTCCGGAGACGTAGCCAATTTGGGTG

AACTCCGTTATCAAAGTGTGTGTGTGCTCGGTTTTAATACTTCTGTTTTTGT 

 

PvG26 (+/-) 
TGAATCACAAGAGTGAGTTTTTGTTTTATCTGTGTTTAATCTTACTGGGGACTCTCTCTCTCTCTCTC

TCTATATATATATATACATATTGAAAGAGATACAAGTCTAAAATGATAGTTTCGTTTAAGCTTTGGGG

CAAAAGTCATAATTTTCGCAGAAACCTGACATATTACCACCGGTTCTGACTATGCAACAGGTTGTAAA

AATCAACCAGTTGTGACTTTACAACATGTTGTGCACACCAACAGTTGCGACTTTACAATCGCTTGTGA

TGAATGATTTTGCAAAAAACTTGAGTCTCTGATACAACCGCTTTCGACTCTACAACCAATTGTTTGAA

CATTTCTTAGATCACAAATGTCATATTTTGTATTTATATAAAACAATACTAGCTTGTAATATTCAATA

TCATTACCACGTTACATGCATATTTTGGAAACTTGTAAACAAATCGAGAAATCGCAAAATTTTAAGTG

GTTACATATGTTGAGAATAGCTTAGTTAACAGCTGAGCAAACATGACGAATCTCGCCTTGGTTCCCGG

TCTTCACCCCAACACGACCCAACTTAGTAATAGCCGAAACTAAAGCCTGGTTAAAAGCTGAATTATTA

GAAGCAAATAAGTCAACAGTGGCCCTTGATTGTTTATTACCAAGCAGAGCTTGATCAGAGGTGAACAA

GCCTTTCCCTTGTTTAAGATTAAGAAAATAGGCATTGTCAAAATTCTGAGGACTTGTTGGATCCATTG

GAATGGCAACTAATGAGTTGACGTCCTTTGGGCACAATTGTCTTAGCTGAAAGGCATAGGTGGAGTTT

AGGGTCGGGTCGATCCGTTTTTTTGTTGAGAAGTTGTAAATTCGTTTTGACAAGTGCTTGCAATGAGA

GAAACCGATTGTGTGTGCACCTAAGGATCAAATTAAATAAACTTTAGTCAACACATTCAATATTTGAA

TCACAAAGAAACAGTAAACTATACTCTCGCGGTTCTGTGTTCACTAGGCTAAGACTAGTGATATGGAA

GTAAACTATACTCACGCGGTTCTGTGTCAAGTTGAAACTTGTTTTGGCTATTAAATTAAGCGTTGTCA

ATTGTCATATACATAATACAACCAAAATTTGGTCATTTTGTTTTCTAAAACAACTTTATAATTAAAAC

AATTTGTGAACTCTTAAGATTCTTTTACAGAAAAAGTTATATTTTTGTGCTTAAAAGAATTAATAGCA

ATTTATTAAAAAACTCGCCTCAAAACGCGCTTATACTCGAAAATCACAAAATCTAAAGAATAAAGTGT

TGAGTTTTAGCCTAAAACTCAAAAGGCTCAAAAAACAGCGTTTTTCACGCGTCAATCCTTAAAAAATA

TGCATTAAAACTCAAAAAGTTTAAGATTTATTTAAGAAAAAAAATTATATGCTCACAAAAGTGTGTGT

GTATATATATATATAGTCACATAAATTGGTATAAACGCAAGAACAACTCAATAGACCGTTGCTATATT

AGACATATCATGATTAAACTATATTAATATTAATTATTTATAATGTTTTGGACTAATTATTTTCATGT
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ATTTCACAGCTATTGAATATATATGTGTGTGTATTTACGTTTTTCTCTAGAAAAGATTACGTTTTTGG

CATCGTAACTTACGATTCGATAAAACTATCCTGAAAACGCTTCAGCAATGCTTTAGGTTTTAAAAACA

TTGATTAATAGTAAACTTAAACATAAAAGGAAAAAAGGAAATTATTAATAACCTGATAAAGCAATGAC

ATCAGTTTGGTTGAGACCGTGGGAGCTAAACATAGTGTTTAGTTTGTATAAGCTAAAATCAGGGTGTG

GGAGGTTGCGATTCACGCTAGAACTGGTAGATATTCTCCCATCTCTTCTTCCCAACTCTACTGAATAA

GAAGGCCCTCCAACCTGCGAAGAAATATATATATATATATATATATATATACTATTCAGATTTCTACT

TTATTATTTCATAGTAATTTAACATAGTAACTAATATTTTGTCTACTTAGGGTAAAAAAAAAATAGTT

TTTACTTGTTGGTAGTATAAGTTACAACCTCCATACTTATTTTCAGAATATTGCAAAGTTCCCTTGTT

GTGGCCATAACTAACCGAAGACAGTTATACAGCTAAAAAACTAACATATACAACATTGTCCCATCATT

ATGTGTACGGAAGTTATTTCGAAACAACATTTCAAATTCTGTAAAAGTTTCTTAGATAGACACATTTT

GGGGTTATAGTACTTCTTCATAAGATAAACAGTTACCAAGGCAATGACATCCCTAGTAGCCAATGCCA

ATATATCTGCACAAGAGACTTTATTTTGGCACTGAGCATCTCGATCAACAGCTTCCTTAGCTTTAATA

ACAGTATCAAATCCGTCACCAGCAAGTGATAAGTTGTCTGGGTGTTCTTTTTCAGCGTTGTTTTCAGG

CGAAGCCAATATCACAGACGCATCGCAACCCTGTTATTAAATTAGTCAAACCCAGAAATTTGACAATT

AAAATATTTCCTTTAAGGGCACTGCCGAAACTTAAAATGCACTAAAGGGCATTATTAGGATATGATTA

TAATTAAACCACTGATTCTTAGAAGAAAAACTCTAGTTGCACAGAAAATTTTAGCTCGGAATACTCCG

AAAGGACCATTTGTATATGAACTTACACAAATTGTCCTTCCGAGGTATTCGGGGGCTAAAACTGTGTA

CAAATAATGGGTGACATTCTAAGTTAATGAAGTATCATGAGTAGGCTAAAAGGGATTATTGCATGACA

TGTTCAGAAAAAACCCGAAGTGTTATCAGGAGGAACTAGGTACGGGCTGAAAGATGCTCAAACACCCC

TATATTGAGAAAACACTTAAAAATTTACATATACTTTGATCAAAATTTATAGATTGTACGCTTTCAGC

ACCCCATAATTAAAAATTAGTTTACATATCTAACTCAGCCCTACCCACATCTACTTTCTAGTTCCGCC

ACTAAGGGTTATCATGTAATTTACCAAAAATTAAAAACTATAACCATTCACCACCTTTTATCATGACA

AATAAAGATACACATGTAATTCAGCTTCTCCCATAAACAAAGTCTAGTTCCATAGTTCATATTGTTTC

CCAGTGAAGTTTTAGGGAAATTAACAAAATGGTATCCCATAATCGTTTTATATAAAAGTCTATTGGCC

TCGCCGTTTTAATTGAAACAGAAACTTAAATCTCCCAAATTTTGGAAAAAGTGGAGAATTTAATAACA

AAGATCTGTAAATGTGATAGCGACATGGGTCTGAATCTTAGCGGATCGTGGCAGCAAGGCCACTCTGC

CGCTTACAATACCCGTCGCGTATTTAAGTCGTCTGCAAAGGATTCTACCTGCCGCTCGATGAACATTT

GTATTTTCTATAATTTCACAATCACTATCATCTATAACAATTATAGTAATAAAACAACGATTGTTTGC

ATTGGAAAAAAAAAATATCACCACAAAATATTACCAATTGTTATTAATAATCATTAGATAATGTCCCA

TTCATAATAGGGTCACTCTTTTACTTTCCAAATTACAAGGACATTGCTTTTGGAACTTAAAGTATGAA

GGCCATTTAAAATTTTATTTGAAACCATATATACATGGTACCTTTGCAGTATTTAGCATTTACCTGAA

TAATTTAGATAAAACTAGCATGATATATTTTAAAGCTATTCCTTTTTTTTCCGTAAGTGTTGAAGAAT

TTAAAGAATTATGCCAACTTAGTTTGAATTAATCCTAACCATCCTTACGTTGAAACAAAATTACTAAC

CTGAACGAAACAATCGTGGAAGAAAAGGCGGAGAGTAGCCGGAGCGGTGACAAATGTTTGCTGGAACT

TCTTTGTGACCGCGGCACGAACTAGCGACTCAACATTGGGACAAATATTCTTGTAGAACTCTGTACTT

AATTGACCATTGCATTTATTTAAAACCAGTGAGACTAATAATATTGACACTATCACCAAGACGGCTCT

TTTGTTTTCCATCTTCAATACTTGCTAAATTTTCTTTCTATTTGGTTTCTCAACTTCAGTTGTTGTTT

GGATGCTGAATTGAACTTCTATTTATACATACGTATATGCAATTTTACAAAATTACAGTATATCATAA

TTATGCCAAATGGCAATGGAAACAATGACTATGGTCACGCACAAAGCTGGCATAAACTTCATTAAAAT

ATTCTAAGAAGATGAGGTTAATGATGTTGACGCCCACTGGGCATTCCAGAGTTACCATAATCAATTAG

TTGAGCTTAAGTTTTCTCAAGTTTTGCTTAAATTTGTAAATTTTCCCAGTTTAAAAAATCGAGAATAT

AATAATTACTATCCAGTCTCAAACAAGTTTCTATTTTTCTTAAAAGCTGCAGGAAACAATCCACCAAC

AATTGTGTAAAATTTGTAACTTTTTCTCTTGGTTCACTACTTCTAGTTTCTTAGTATCGTTTGTTTTT

AACAATTTTTCCCTTCTTGATCTAGCATCGTTCTTG 

 

PvG27 (+/-) 
AATGGAATCACTTTATTATTCGAAACAAATTTCTCACTTTGCTATACACACATTTGATCCTCTTACAG

AAAAAATTCACATCCGCAAACCTCTAGTATCTCTTAAAATAAATGATTGAATGGAAAAACATGATGAA

AACAAAAACCAAGCTCACAACAAACCCTGACATAAAGAATAAGTAATTAAACCGGGAGGAAATTGACC

AAATACAACATCTGTCAAACCATATCACCACATTGGGAAAAAGATGGAATAAATCAATCAGGATGTAA

AACAAACCAGAAAAATATCGGCTTCATGGGAGCAGAAGCAGTTAAAAAAAGGCACTGATGCTGTCCCT

ACAACAATTGAGATGTGGGTCCTTGAACTGCAGAAGTTTGAAAAGAAAAGGTTAATGTCGAAAAGACA

AAACGGAAAATATGGATGTAACTAATGTTTTTTACTATGTAACCTGATGTGCAAGAAATGGAGACAAA

AACCGGAGGCATCGAGAAGACTCAGAACAATTGAAGGGCCATCTTCAACTTATTCTGTTTCCATTTCG

GAAGCTTATAGAAGGCTATTTTCGGCATCCCAAACTTCTCTCTAAACTCTTGTGAAGAAAGATAAGTC

TGCTTACAATAAAACATGAATTTAATATACCAATTTCTTGGTTAAACATTATATGACACAATAATATA

TATCAGGTAAAATACCTCTCGTTTGGTTAAATCAATGTCTGTAACAGGATCAGTTGAGGATGTTTTTA

GCCGCTCATATGGATGTATCGCGAGTCCTTCATCATCTTCAGCTTCACCTTCTTTAACATCTTCTGTG

ATAGTTAATGCTTCAATTCTGCTGCTTATGGCGTGCTCTTTAGAATTTACGTCTGGTTTTGGTTTAGG

TTCCTGAGGGTTCACTTTACCCACGAAAGCAATATTTTAATTTCAAAGCAAAGTATTGACTAATGGCC

TTTTGCAATGTTTCGGTTTATTTTATGAATAATTATCAAATAAACACATGTTTCAAAGATTATACTTT
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TCAACTTTTAATGTATAGGTCATAAAAGACTTCCTACGAGAAAGATTGTCAAAGAAAGGGTTCATTAC

AATTTTATACTATCACCACTTTTTGATTTTATACTCCCAATTAATAATTTTGTTATATTACGTATACC

AGACTTTCATTGTTTAGTTATCATTAAGTTCACACCCATCGCGTTTTTGATCCAGTTGTGTGTACAAA

ATAAAAAACCTGATAGTTGGGTGGGGTGAACATTACTGTAACTAGTCCTAACAGAGAACATACATGTG

ACATCACATGACATTCGATTTGACTGGAAAAATGGCGGGAGTGTACCCATGAGAAAAACATTCCTACT

CATTAATTACAAACACTTCTAATTGGGCATACTAAATCCGGAAATCGTGATAGTAGGATGTAAAACAT

TGTACTAAACACAAAAGATGACAAAAACTGCTCGACTGATAGTTCTGTCATCTTAAAAAAAATCACCA

TTTACCTTTAACGGCTCGCGGAATCATGGTTTCCCGTGGCCTTTGTTCAAAAGTTGAAGTTATAGAGG

AAAACGCTGAAGATCTGGAAGCCAATTTTGACGAATCGGGGGTAACTGATCTTGGATAAACTTTTTTA

GCTACAGGTGGAGGGGTTGAGAGATTTCTCGCATTTAAGTTCTCAAAATTAGCCGCAAGCGCATTAAA

AGCGGGAGATCTTCCCCTTACACGGACTCTGTCTGGACTGGACGACATACTTCGTGATCGATTTTGCG

GTTTATCTTGGACAGTTGACCTCCCGCCATAGGATATAGGTGCTCTTCGCTTGGGTTTCTAAAATTTT

GCAGCATTTTATCAGAAGGTTTTTGGAAATACACAATATACTAGCAGAGAAAGGCAAGGACCCTTATT

TAAAGTCAGACCGTCAGCAACTATGAAATACACGTGTGATAATTTAATAGCGAGGCCACAAACTAAAT

ATTCATACAAGATGACGGTCAACATAATTCATTTAACAAAAACTAAGTTTGGTAGTAAGAGCAATTGC

AGAAAAGGATCCATACAGACACCTTTTGTTATCTGTTTTCTTAAGAACTAAGGTGAGCGTCCACTAAT

AACCTCAAATCATCTTCTACTGTCAGTTTGAAGAGGAAAACAAGATAACTGTACTACCATCAGCCCCA

CCTTTTGTTATCTGTTTTCTTAAGAACTAAGGTGAGCGTCCACTAATAACCTCAAATCATATCTTCTA

CTGTCAGTTTGAAGAGGAAAACAAGATAACCGTACTACCATCAGCCCCCTTACTCAAAAGGATACTCT

CTCTCTCCTCTAATTATTAGAGCTAACTTAGGCTCCTTATAGATAAAATCCCGATAGTTTCGGTTACG

TGTAAAAATAAAATATTACTAAATATACTAAAATAAAAGGAAATAACAATAAAGTTTATATATATGTA

CTATGATAGAGAGGCTTAGTTATCGTGTAACTGTAAAGTTCATAAAGTTCAATGGACTGTTAAAAATA

GAGAGGGTGATAAATAGTCTAGTGTGGATGTGTAATGAGTCAGTACAAGGGGCAAAAGAGAAAAAAGG

AGAGGGATGAGGAAGTTAACAAAGAAGAGAAATGTGTGCGTCAAGTTTTGGAGAATGAACGTCAAGTT

ATGGAGAATGAAGAATGCAGGGGTCTAAAGTTTTAATTATATAAGTACGAGGGTCCATTTTGTATTCC

CATAAAAACACTCATAGGAGTCTAGTATAAGTATTAAGCCTGTTGAGCTCATTAGGGATAATGAAGAA

GAATATGTTTACTTTTATCCTTTAATTCCTGCACTTATTTTCTTGTAATCGTTACTCTTTATCAATAT

AAACCCAGAAAATCTTAACAAAAATGTTGTCTCATTGCTGGTTATTGTCAATTTGATGTGAGTAAACT

TGTACACAAGATCTTTATGGAAAGTTCATCTGCAAGAAGCAACATTCCCCCAACCTCCTTATGGAATG

CATTTCCACAATTTAAAGTGGATAAGCCGGAGTTATGAAGAAAAAAAAGGTGCAATCATAAGGAATAA

AACAAAACCAGTGCATAAGGTCACGGAAGAGAAAGATTAGGGAGTCCTAAAGAAAAACTGAAGGGAAA

TACAAAAATCGACATACTTACATCGGAGTTTGGAGTTCCCCCATTTTTCACTATTGCAAGCTTCCTTT

GGAAAGAATTTCCATGCATCTGGACCAACATACACAAAACTTAGTAAAGGAGCTAAAGACATCAGAAA

ATCATCATTCTTGTTTATTTTTTGCTCCAAAAGTTTGTCATTGTTACTCAGAACATAAGATTGGAGGT

TTAGATTTCGTAACAACTTGCTTGTTTCATGCCATGATAAGCAATTCTCATGTAAATCAACGAGCATA

AAAAGAGTAAGTTCATTTTCACTGACTTATGCTATCAGATTTGACTATGAAACAACACTGAATTTTGG

AGATGCCACATAATGGAAAAATGAGATACATAAAAATGTTCATGAAAACAGAAAGAAGAGACAAAACA

TACAGTCAATTAACAGAACAAGCCTTTGTTAATAGAGCATTTTATAGTTGCCAAGGGCCCAAGAGCCA

CGTAATATGCCTTTAAAATAAGTCCTCTTGGAGTCTTACTGAGTAAAAAAAGAGTCTCTGGAGTCTTT

GTATGGGTGGAGGCGGTAAGTGAGATGCAAAAACGATTCTATCTACTTTAGAAATTCATATGTTTTAT

TTATAGAGTAAACCACAAGAATATTTATACTTAGAACTTACAAAGGTCTATTACCCCCAAGCCTTTCC

ATTTAACTATTATCTTCAGTCTCTTAAACAAAGAAATACAATAGCCACAATTTCTTTAGTTATAAAAG

ACTCATTCCAAGAAAACATTATATCCTACTAAGAAGCAATAAAAGTCTGCCCAGAGCACATTGTGTTA

GTAAGAAAATATAAAATGTGCCATGTACCACCACACCACACCACACCTATCTTTTTACCAATAATTAT

AATGATTTACATCATATTTTAGACCACTTACAGATGATTTTGCAGAGTCCCACGTGAAGAAACGTGTG

AAAAAAGGAGGTTCGCTACCTTCCATGACAACATAAATTGGAGCTTCACGAGATAAGTTCTCCAGAAG

GAAATCTCGTTCAAGGAATTTCTGTCGGGAATAAGTATTAAGCATGTATTTTAGGACAAATTTTAGGA

ATTACTTGAGAATTAATTTTTTCAGACTTTCTGACAAAAAACTAAAGACAAAACCAACATAAACGCAA

CTGTCAAGATTTTAATGTTCAGTTCGGAACTTCGGATGTGTTTTTTGGTAGGCTGAGAAACAGATACA

TACTGCCATACTGGAAACATGAGTGGAGTGGAGGAAAAAAAATTTCAAAATTCAAATTTGTTGTCTTG

CCCTCAAACACAATCATATGAAGCAGAACGTGTGAATTATTTATTTTCTTAAGTTACACGAAAATGGG

TTGTTTAGCTTTCTATTAGTAAGACAGCCAACACCGTAATATCGCAATGAAAGCACATAATATTAAAT

TCGTTTAATAAGCTACAATAATTTAGACTAATTGCAAATTAAGCAAAATATATTTTTTTAGTAAATTC

TTATCGAATCCCACCATCAATTTAGTATTGTTAACATATGATAAGATTGCAAATTAAACAGAACATAT

TTTTTCAGTAAATATTTTGCATCACACCATGGAAGTTTAATTATTAACTGAAAATAGTCTATAAAAAC

TGATTGCTTGTACGGAAACTGTTGAGGTTATTATCCCACATCACTTGTGGATAGATCGTGGCATGTGT

TTAAAATGTGTTGCTCACCTTACTTGCTATGAGGCCTTTTAGTGGGTAAGGTATGCGTTTCAATATGG

TATCAGAGCCGGGTTAGCCCCATGTGATGTTGGGTCACCTCTCCCGTCCCAATGGACGTTATATTACA

CTTGTTGGGCCCGTTCGGATTTAGTCCAGCCCACAAGTGAGGAGGAGTGACCTTTTACTGGGTAAGGG

TATGAGTTTCAATAGAAACCCTAGTGCCCTGCCAGGAACACATGGATAGTTTCCTATTCTTTATATTA

CACAATTAAAATTTTGTAACTTCAGCCTAACTTTGTTCCATAGCACCATCGAACACATGCAAGATTTC
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CCATTCTTTATATTTCAAAGCCAATGGCTATTAAACTTTTCACAGGATTTAAAAAATAAGAAAATACT

GCAATTGTGTAAGCAATTAGCCACAAGTGGTCAACCATACCTCTCCAATAGTTAAAGCTTGCATTTTA

ATCTTCGAGTCAACCTGTTGACCTACCCAGACAAAAATGTCAGAGTGACAATCAAGGATAAACATATC

TTCAGTCATTAAATCATCCTGGTTGAAGTTGTATATTTCGGTCACCTGCAGAATAAACTCACTAATCA

AACTGACGCTGCACTAGATCCAGAACTACTACATATATTATTCTAACTTTAAATATCTTCTAATAGTT

TTTATTGCTTATAATCACCCAATGCAACACATATCAGTACATTCAATACGGATCTAAGTTAATCTTCA

AATAAAAACAAAGCAATTACTAAGGTATTAGAGCTAACTTTCACAGTATTATATTCCAAAAAGATGTG

TCATAATTCGTAAAGCTAGATATAAAATAATTCAAAATTGTGTATAACTAAAAGCTTTACTAGTTAAT

TAGCAAAATGTATACCTTCAGATCCCCTGAGATTGATATAATTGTGCCATTGCAGTTCATCAATGCCA

AAAGGAAAAAAGAGCAAAATCCATTAATAATAGTTTAATTGAGTAGTGAGTATTGAGTATATAAGGGA

TAGATAAGTATAGAATATTGTTCTTTTGCACATAAACATTGTTAACAATGATATCAAACCTTTTCCGA

ACGTGCACGCAAATAAGTGAGGATCACTCTCAGAATTCTTTCCAATCTTCTGGCTGGAGTACTCAGAT

TTACCACCCAATAACTCCCAAAATTGTTCAGATTCTACACCTTCTTTCTGAGGTTTGCACTGCATATT

TGGCTGCAACCATAATATGCAACAAAAGACACTCAGTAAACCTTACTAAAGAAATAAATAAAACTTGT

TTTACGCAATTTATTATATTAATATTACGTTTTATTGGGTAAGCAGACCTTTATTATGTCTAACTGCC

TCTCAACAAGTTCTTGGTCATCTGCAGTTGTCAGGTTACCGGCCCAAGTAAAGACGGTTGAGCCATTG

TGTAGAATGTAGCAATAAGAGGAGTTCAAAGATGATGCCACCTAGTTTAATTATGAAGCTCAAAACTT

TAAAATAACTTCAAACAAGCAATAAGAAATAGCAGATGCTGTAATAATAAAATCTGCTGTCAGTTGTA

GCAAAGATTGGGAGATTAGACGAAAACACAATTTTAATTCCCGTCTCCAAGGAAGAAAGGATTTGAAT

CCTTGTACAACGAGTTCCATACAAAAGTCAGCTAGCCCTAGTTCATTGCCATAACGACGTCTTATTTT

CCATCATTTTTTTTCCTCAAACAAATCCACTAATTGCACCTAGCGTAAAGGTTGAGTTCTTTTAAGTT

TAGAAACTTGATACATTCTTGTCTAATTATGTCAAGAGAAGAATCTAAACTATTATGTGAGGTACAAA

TAAGAAAACTCTGAAGGTGAAAGGAGAAAGAAACAAAAAGGACTCACAGGTTCAACTTGAATTGCTTG

CATATTTTCAGGTCCAGAACCTTGAATGCGAAATAAAGCAAGTCCATCCTCTGTGTACGTTACATCTG

TAACACCACTCTCGGAAATGTGCTTCTTGAATGCATCACTGTGACCACCCTGAAACGTTTGTTCAAAT

TTTGTAGGCAGTTAAAATAAAAATTTAAAATTTCAACTTACAACTTTTCCATTATCGTGTACCTTGAA

AACAATAAAGCTCTGGAAGATGGAGAAGAACAGGATTGGCTCGTTTTCCTCAAAGATGCGTGCCTGAA

ACCCGTATTTGGTCAGATGATACGACATTCATAGTTTCCCACTAACAGAAAATAAAGTATGACCATAA

GTACCTGAACAGGTAAATTTTTCATGGACTCGGTCACTTTGTTTGCCTGTGAAACAGCAGAAACTCGA

TCTTCCTATATAACAGGACAAAATCATGGTAAACAACATCCATTATTCCCCCCAAAAGGTGTATAGAT

ATATAATTAAGAGGCTTGACTTCGTTAAAGTGCTTCACATTACAGGGAATTCAGAATAAATCTCTCCT

ATAACAGGTTGTTTGGGACAAAGGTTGGCTTGGAAAATTTCCTCAATTGGAACTCTAATAATTTTTAA

GTATGGTTTTCCACTTACACATGTAGCGAATTTGCTGAAAGAAACATGCTTGCATCCTAAAATCCTAG

ATTTATGTGATTCAAGCGTTTAAACAGGAGAGGCGCATTGCTATCGATGAAGAGTAATAATCAAAGTA

AAAAGGGGCGGGGGTGGGGGGAAGTGGTTTTCACCTCAACACTTTGCTTCCCAAACCATGTCCCAGTA

AGGACTTCCTCTTTATCTTCTCCAGCATATGAATATTGAAAGATATAACAACTTCCACTGAAGAATTT

CGAATGATCAGAAGCTGAAAGGAGAGTCTTTTCTTGGCCATTCACACTCCAAGCCTGTAATTATAATT

GAATTTAGCAGTAGCAAATATACCATAGAGGTGCAAATTTCTAAAGTATTGGACAATTTTCACAAAAA

AATAATTTCCCGATTTACACTATGAAGAGGACCACTGTAAACAGACGGAAACAGACAAAAAGTTCACC

ATATTTCTTAAGACAAAGTGTCAAACAGATCTAATATCCATGGTTAGGTGGAAAACAATGAGCCAAAC

GGGGAACCTAACAATCAAACAATAGCATGCTCTGTTACCAAGGCTAGGATCAATAACCCATCGATGAG

GGATAATACTACACAACAACATAAATAGTTAATTTTAACTTATCTAACAAACCTATACAGATGGACTT

GACTACATCTAGTAAACCCCACATCATATCAGTTGATAAGATTAATTAAAAATGAAAATTGAGTTTTC

TACCTGTAAGAATGTTTCAATATTATTTATATGCTTCACTGGAGGGGGGATGTTCTTAGGTTTGGTGA

AGGCACTAAGACATAACAAGCAGTTTAAAGAAATGAAGTACAAAACAAGACTTTCATGTCCATGGTAC

AGTAGAAGGTTTTATTTTTTTATTTTTATTTTTTTGTAATCAGTAGGAGGTTTTATTATACACATAAT

TTTCTCCCTACATTATTTAACATCGAGGAAGGTAGAACAACTCTTAAGCCACAATACATTTTTTACTA

CCTACATGCCACATCTAATTTGCAAAAAGAATATATATTATATTCATGAACATAAAGCTAATCACCTG

TAGATGCCCTGTGCAATCAATATGTGGTTGAGGATCTTCTTTTGCTGGAGCAGCTTTCAACAAACCCT

TTACGTTAATCCCTTGGCGTTTTAAAAGTGCTACACATTTGATAAGCAATAAGAAATATGATACAACA

ATATTGGAAGTCGGTATTGAAGTCGATAATATCAATAGAGCACAAAAAGGCAAAAATGACAGAAACAA

ACAATTACTGACCAGCAACCTTTCCTCTTCCATCCTCAGATACAGCAACATTAGCAGACTGAGGCCAT

ACCTCGAACTTTGATTTAAACATAACCGTCTCAAACCCCTCTATCACACGGATTATGTGAGATTTTGG

ACGATTAAGGCTACGCACTAGCTCCTAATTAGAAAAGTTGGTCAGAAAAATGGAAAATAAGGTTTTTA

AAGATAAATAAAACAAAAGCTATAAAATATTACTTCAGCAGCTGAACTTGCACTTTTTCTCTCATCTA

GAGAGGTGTTTCTCCCCATCCACACAAACACTTCTAGGCCACAGTCCATAACATGACATTTACTAGTA

TCTAGCAGGTCCCTGGTAAGAGTATCCGCCTCGATAGGTTCAGTCTGACCCTTCTCAACGCTGGAAAA

AAATATGTTGTTTGTCAACACGAAATTGGAAACTAAATTTGAAAACAAACACAACCTCCATTATGCAT

CTTCATCGCTTCAGCTTATGTTAAAACTGTAGTTCCTTGCATTATATTTTTTTTCTTGCATCGATTCT

TCTTTTAAGGAAAAATTAAACGTTCCAAGTCAGAGTGTCAGACAACTATAGTTCTTAATGTTTGCAAG

GTTAAGGAACTGTGGATGAATAATACGTAGATGAATAGTACATCTGAGTAGAAATAGGTTAAAAAAAG
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AAGTAAAAGGCATACTTAGCATGTCATATAACAGCAGGGAATTGCCATTATAAAAATGATTAATTCCA

AGGTTAATTATGACCTTCAAAAACAATCTAAATTTGCAAATATTATCATTCCCACACAAAATGGACTA

ATATCACTTGGTCGTTTAGACTTGAGGCATGTTGAAGAAGGATATGAAACTGAGTACGAAGTCACTTC

ACTTTCTTGAACAAGGTTAAAGGACTTGGTGTTTCAAAGTTCAGACCAATATGTGCATTATACAACAT

TACAAATAAAAACCAAATTATATAAATAATGTAGAGTTTTGAAAATAACTTTCTTGAAGGCATATTTT

GATAATCATATTTGGGAGTTACAGGGCTTGAACCCTAGTGGTGAGCTGGGTATGCTAAGGCCCTAACC

AATAGGACAAACCATTTGCTTCTTAAAAGTTGAGTGTAGCAAAACACGATATGCAGGTTGAGTTAAAT

GGAAGCAGGTTTTTCTCAAACAATTCCTGGAGTATAAGTATAGTGTCTATCGAGATCCTTTCCATCCC

CAGTCAAATCTTATGCTCATCTAGAACAAACATCTTATAAATTATGAAGCATCAAATATAACCTTGCC

ACCTTGCTAATAGCTATAAAACTTAAAAATCTGATCCGATCCTACCGGATTGAAAAAGATGGAGTAGT

TAGATGCCTTGACAGGTATCATTCCAATGAGTAGATCAAGAATGCCACCTTATAAGTGAAACAATCTA

AAGATACAAGAACGCCATCTACCCTTATTTAAGAAAGGATGAGTAACAAAAAAACATTGAAGAAAAAG

GCATTTCTCGTAAAAATAGTTGAAAACGATCCCAACAGGAATATTACCGAAACAGCCTTGTGGGGACA

TCTTTTACAGCCTTGTCATCATCGTTGAATGTTTTTCTCGGAAGTGGAGCAAAACCGCCAAAAAACCC

CCAAAATTCACCAGTATCAGAATCGGCCATCATTCTCCCATCCTCTGAACAGAAAAAACTAGCTATTA

GTGTTGATAATTAAAGATCACAACAGTTTGAAGTACTCGATGAATTAACCTTACCAATCGCAGCTATA

TCACATTTTCCGTCATGGAATGTATCTTTTATATACTGGACAACTTCAAGAGCTTTGGCCCTTTCTTG

TATAGAGGAGTTGGAACCATTGAACTGGAAAATTTTACCCTTGGTATCTAGAACGAAAATGTCATCAT

GGTTAAGAGAGGAACGAGCAAAGGGAACCTGTACATACAGATTAAAAAGATCAGGGAAAAAGATTTAC

TGACAGAACCCTCATCATCCTTAGTTAAAACAGGTTATAGAAGAAATGGACAGAGTTAAATTACCTCT

TTCACATATACAACATGCTTTCCTTTACAAATATACATACGGGTCGTATGCTCTTCCGCCTCAGCATG

CTTAAATCCTGACGAAACTCCACCTTCTTGAGGTATAATACATGGTTTAAAATAAGAAAGGAATTTCT

CAGTTTCGTGTCCCTGTACTTCCCTATACTGAACAGCTCGGCCACCTAGAGCTGCATCAAGTTCAACA

GTTTTAACGGCCGCAGCACCAGCTTCATCCTAATTACAAATAAAAATAAGAAGAAAAAGAAACAAGTT

GGTTAGATCATCAAAAGAGCACGATAACAGAGTGATAACCCATGATAACTGAACTTAAGTTACCTGGC

TGGTGTCTTTACCGAGCCAATAGTGAATGTCATGACGTAAGGCACCGCTTTTTAGGGAATTTGTCTGC

GTAAAGTACACATCAGACATTAAATTTTCTAAAAGTTAACCAGGATGACCAAAACCAATGCGTTACAT

CTCTCTCTCTCCCTTGAAAATATTCCTAAAATTAGTCAATTCATGTTCTTCATATTTATCAAATACCT

ATCCCTAGACAAGAATTGACCTCTATAAGAGTGCTAAACACTTGTTAGATAATTTAAACATGAGGACC

TTAGGCAATACATGTATTCCTTAGCAACCGCATAAGATATCATATTCCATTAACTAACATTACTTTGG

TCGTTATCGTATATTTCAAGGCTACTACAATTACTGAAGCATTGATTTACCTCTAGAAGAAACCCTAG

CTAACAATTTGCTAATAATGTGCAAAAAGCATAATCATATGCCCTTGGAACCAACAACGTTGTTGACG

TCCCACATAAAACATTACGAACACTGACTTCACATTAACGATCAATTTTTTTGGAGACATATGTACAT

CAAACAGAAGAGTAAAGGCAAACAATGGTTCACAACTAGATTAGTTACCTTTAAAATCACATAGGAAT

CTCCACTGAAAAACTTCCCATAAGAGGACTTGGGAACCAGAACAGGACGAAAGTTTTCGATGCGCCAT

ATTTCAGTTCCACTATGCATTATCAAGGAGAGCAAATTGTACATATTGAAACTTATAAAAAACTAGAA

ACATCAGCAGAAATATCTTTTGCATACACAGAGGAGGGAAACTTATGAATGGACCAGCTGTTCATAAA

CAAACTAAGGAACTCCTTCGCAGGCGCTCAGTTAGATACTTAGATACTTCCTTTAGATAAATGGGTCA

CACATGAACAAGCAAGTTAGGCTCACTTAGCAAACCAGTTAACGGGTTTTCTAAGGATCATATCATAG

TTAATTCTTGATTGGGATAAAATGCTAGCCAAACTAATTGAGTAAACCAGAGCATTGGTTTTCAATGT

GCATATATGAGTGCAGATGAAAAGGTGGTATGCTTAAAATGCAAGTTATCAGACCTCTAGTATGACCT

CTAGTATACAAAGTACAGTTACATAGATGTTTGCAACGAGAAGCCTACGTATTTGATTACTATTACGA

AATAATTAAATTTAAGCTATATCATAATTCATAAGGTAAATGAAAAATAAATGGATGACCACCTCAAA

CGAGAAAAACTCAGCAGAAACTTTAGGTTCATTAAAGGACAGCCAATGCGTTAATGAATACTTCTATC

ACTAATTTTAACTAGTTATGGAGTAAGATTCCTAAATACCCTCATAGTCCAGAATAAAGGAGAATATA

ATCAACTTTACTTTCTGTCAATATACGCAGAAGAAAGAGAAAGAAGACAGCAGGGGAACACAAAAATA

ATAAGTTAAAAGCTTTTTAGATTTAAAGGATTATTCTCATTCCTTTAATATCTGCAGTGTAAGAATCA

TGCAAAGGTTTGTCAAAATAAACATTCCGATCGTAGACACAAAGGATACGCTTTTTGTCCAGCGCCTT

GAAATGATGGGTCTAGATCCCTCATTGAAACAGCCATGTTTTTAACGATTAGCAGTTTCTAACTGGGG

AAGGGAGGTAGAATAAGCCTGAAAATTTGCATAGCAGGGAATCAATATTAGGAGAAAGACCAAAAAAT

GAAGGAAAAACAAAGGAATAATAACAGCCATTCATACACTAAATCTATAGACTATAATACAACAGACC

AGCTAAAGAAATTTAGAAGGCATGGCATAAAAAAGAAGTAACAAAAACTTCAATCTAGCCGAACGGAA

TATCCTGCCTATCCCGAAAAGGGAACTCACCTCACCTCCTTCCCATGCAAGACAACCTTACAGACATG

AAGCTCCTAAAAAAATTGCATCCCTTATAATGGAGGTTTCCTAATAAGTTGGACCCAGCCTAAATCCT

GCTTCTGCTAAAATTGTTTCATTCCGATAAAGTTCCCGGTATTTTTAACCGGTTATAGTTACACAAAT

TGTTCACTTATGTGCATAGTGAGGCCTTAATAGTTGGGTGATAGCTCTTTTCTAGGATAGT 

 

PvG28 (+/-) 
ATAAAAAACAGAATTTTATAGAAAAAAACAACTAACATGATTTGAACTCCTAACATTCTACTGCCTTA

AACCCAATTTTACCACTACACCAACAAATATTTTGTTTAATTAGGAGGGACCATCAATGCATATATAT

TAGAAAATTTTAAATTACACATATAAAAAAATTTAAAAATCGCCGTCGGGGGTTGCCGAGGGTGGCCA
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CGGCCACCCCCAGCCACCCCCTGGGTCCGCCCCGGCTGGTTAGAGTAAAACTCGTCAAACATACGCAT

GTTGTTTAGTTAATACTTATTTATGTTTGATTCGTCAAAACCAGGGGCGGATTTAGGATCTCGAGTCG

GAGGGCCTAATTCGGGAAAAAAAATACAATCATAAAATAATCGATAAATTAAATGTTAAACATTCATA

TTTTGAGTTACAATTGACCTCTACGCTATGCCATTATTTGAAAGTATTTCATAATAACTTCCTTTGAT

AAACTAGTTGCAAAGTCTTTTTCAATATGCCATTATTTGAAAGTATTTCATAATAACTTCCTTTGATA

AACTAGTTGCAAAGTCTTTTTCAATAAGAACTAACAGATTATCACTCAACCACTCATTATTCATCCGG

TTTCGAAGCCGAGTCTTCACAATTTTAATCCCTGAAAATGTTCACTCAAACGTTGCAGTTGTGACTGG

TAAAATCAAAGCCAAATACAAGAGTTTATAAACAAAACAGGAATGCTAGATTTCTTTTACTTTTAACC

ATCATCCTAGTAAGATCATTTATTCCTTTTATATTCACAAGATCAACATTTGAGCGCATATCCATAAT

AAAGTTTTCAACTTGATTTGAAAGGGATAAAGGTCAAAATCAGAGAAATATTTAGGATACAAATTTGC

AAATCGAATCAATTTCCCGACGTCGAAGGGAGGGAATGAGTCGTGTGAATCTATAAGATGCGATGCAA

CGCAATAACTCGATAATTTAGCTTTTGAAGTTGCACATTTATCACGGAGTAAATAACTCGACACAATA

GTGATGAAAATTTGTTCTTTTCTCGGCTCTACGTAATAATATTTCCTTCACAGCATACACATCTTCCA

TGGTTAGAATAGAAATATCATTTTTATCACAAAAAATATAAACTTTTTCTACTAAATAGTCCCATCCG

TCATCCCTTAACTTTTGAAGTCATCTGTTAGAAATATAAACTAATCTAATAACATTCTCAATATTTTG

ATATTTTCTTTGCAACGCCTGCAATAAATCATTTGTGATCCCAAAATATTTTCCATCAGTGTAGTGTA

AACACAAAGTCAAATGATTGCATAAATGTTATTATAAGAGATGTCACATACTTGTGACGGCATTTTGA

CTCGTCATTGCTAATCTCATCAATCACGTCAACTACAACACCAAACAAATTGATCAATCATCAATCTA

TCAAGAGTTCTATAATGTGATCCCCAACGAGTATCACTTGGACGAATAATACAACTTTCTTAATTCAA

GTCTCCCGGTAATAATTTTTTCATTTGCTAGCTCATCAAATATTCAACTAGCTTGTGCATCTAGTAGC

ATATCTTTCTTTCTTACAAGAGCCTCCTACTGTACTCACAATATTAGAAAAAAATCAAAAATAAAACA

TTGACAAGTGAATGTATTTTCGCTACTCCACAAGAGCTAATTAAAGTTGGTAAGCAAAACAATGAATG

TGATGTGCAGACTCATACTCTTTCAAAATGAGAGCCTTTAGTCCATTAAATTGCCCTCACATATTACT

AGTTCCGTCATACCCTTGTCCACGCAACATAGAAATACTCAAGTTATGTTTTGAAAACAAATCATCTA

ATGTTTTTTTAAGGGACTTTGCAGTAGTATTTGCTTCTGTGTAGACACATCACGAGCTTCATCAATAA

AAACGAAAAATAAACCACCGACGAGCTCTTTTATTATAAGTTTAGTGGTTTCACGAGCAATAGCTTTA

ATAGTATCTTTTTGAATGAGTGAGAAGTTAATTTTAAATTGCCTTCGGCATTGTCAAACAAAACCTTA

CTAACCTTTTCACTGTTATCAGCAAGACACTGCAAAAGATTGATGAACAAACCTTTGATGTTTGAATC

TTGGGATCATTGTGTCCACGAAATGGGAGACCATGATGGAAAAGAAATCTACCACTTAATTGAAGATG

CAAGATAAAACATGTAATCATGTTTTGCTTGATTTGTTATCTTAACGTAAATAGTTTTGATATGTTGC

TCTTCCTTACCTAGATTTTTACTTTTCTCGTGCACTTTGAAGTGAAAACTATTAAGACCCCTGATGGA

CCTTAAAAATTAGGTCCGATGCGTGAACTTCAGTTCCCAACTGAGAACCAATGAAATTGCTCCCTTCT

AGGGCATGACCCGTACTTCTTGCTATTGTTGCGTAACCTGTGCACAAATAGCTAAGATCAATGAGTAC

TTGGTGGTTTGACCACCATTCAACCTCTTTCGCCTTACGGAGTTTGTTAGCCCGTGTGGCTAAACCTT

AGAGGGGGGTGAATAAGGTTTTTGACGCTTTTCGCCTAATTAAACTTAAGTGCAACTAACCACCCAAC

TAATGAAATTCTAAGCTTAAGCGTATTAACAAGAGTTAATGAATTGCTATAATTACTAAACGCAAGTA

AGAAAATAAGCAAAAGTATAAGTTGCGGAAAGTAAAAGTTAGGGAAAGAAATTGCCACCGTGATTTAT

AGAGGTTCGGCAAAACGGCCTACGTCCTCTCCTCGGTCTACCGAGTATTTCACTAAAAATAATTTTCC

CGATTTTAC 

 

PvG29 (+/-) 
TCAGTATGCTGATCACAATTAATTCTTTTATGGTTAACTACACTAACATGTTACCAATTTTTTATTAT

GTACATCAACATACAGAAACTAGCAAATTAGTACACTAACGTTACATTTATCAATGATTTAGTACACT

TGGTTTGGTGTACATAAGAATAAAAACCACAGGCTGATTTCCAAATAATCATGAAAACAGAAAAATCA

AACGTTACTCTTAACATTTTTTTTCTACATCTTGTTTACTATCATATCAATTCCTTTTTCTATTTCAA

CCCCGAACCGTGTTTCTTTTCTATGTAGTTCATAAAATCAGCACAGAAAAACTTTCGGTTGGAGTACT

AATTTCTCTGTATGCAATAAGCACGGCATTGCCTATTAATTACTCGAGACATGGAACAGGAACAGCAA

GTCAGTATAAAAATTAAAAGTTACTTTTCAAAAAAAAAAACCTGGAAATACTTTTAACATAACAAAAT

CAACTGTAGCAATTACCTCTTTTACAGCTCAGCCCTTCCTTCGTCTTGCTGGTCAGTTGATTGCCTGT

TCTTCTGAATAAATTCAATTATAGCTTCTTTGGTACGATCTCCATCGTACTGTGACAAAACTCCACTT

GCTGACCTGAAGTACAATGTTGGATAGCCTTGCACGTCAAATGTATCACTTGAGATGTCATTTGCAGT

GGCGTCCTGTAAATTAAGTCGAATCAATTTGATTAAGTAAGCCCACGTGTGTATGTGTACACACACAC

ACACACACACATATACATATACATTTATATGGTATACACGAAAATAGTTATGATAATAGGTCAATGCT

AGATTTTTCATCTTAAAATGGCAAATATTGCGGACAGAATTTTGCAGAAGAAGAATCATATCTATCAG

TTGCTGTAAAGGAAAAACGCATCAAGTAAAACAGTGTATGCTTGTTCCGATGTGAAACCATTTTCCAG

TAAATTGTTTCACATTTTCCAGTGCAATTGTTTCACCATTTCCCAGTGTTAAATTGAAGTTATTTAGG

TAACATATTTACACAACATTAGTAGAAAATGACTTAGGGTGTGCTTGGAACCCGGAAAATGTCAACGA

AAAAGAAAATAAAGGAATAGAAAGTAAAAGTAACATGAAATTATTTCCACTCATGTGTTTGGAAGTTT

GGGAAAACAAGAGAAAATGAAAAGAAAAAAAAACAATATGAGAGGGGGAGAGAGAGTGCTGGTCCAAC

TTTTCTCATTTGTTTTCATTTTCCTCACACTTTTGGAATGAGAGGGGGAGAGAGAGTGCTGGTCCAAC

TTTTCTCATTTGTTTTCATTTTCCTCACACTTTTGAAATGAAAGCGGTTTCCCTCATTTTACACGAAT
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TTTTCTCACTTTCTTTTGTTTTCTTTTAGACTAGTTTTATTATGGAGCCAAACACAAAAAATTGTTTT

CTCGCGAAATCATTTTCATTTTCCCATGAGTTTTCCGGGTTCCAAACACACCCTTTAAGTATTATTAA

ACAAAAGGTGGTTTTCAAGAAAACCGGGAAGGTCGTTTAACTTGGGCAATCTTTCAAAACAGTTTTCC

GATAATTTAATCAAAGATCACATTTGAATGGTCATTTGAAAAAAAAAATTAACAGCTTTGAAAAGCAG

TTATAAGGCTAAAACTAAAACATATTCCATTGCTAGAAACAGATTTGGAAAATGCATCCGAAATCAAA

ACAACAAGTACCAGAATAGTGACTAAAAAAAAACATATTAGAAAAACCAATTCTATAAAAAAATAGTT

AAAACCGTTTTCCCATTTAGTATGGAAAACGATTTGATAAGTTTCCAAATAGTTTGTACTTAAGCTGT

AAAGGTTTCGGAAATTGCATTTTATTTGGTAAGTAAATTAATCATTTCCCAGAACAGAATCTTGTTCT

CAAAAGAAAATTCAGAGAAAGATTATAGTATATTAAAACAACTTTACCGGAAACAAATTATAAATAAA

TAAAAAATCAATAATGGAAATAACTGAATAAAAAATCTATCAAGGTCGAAGGTTCTTTGAGGAAACTA

AGTATTTCAAGAAAATAGCTTTTGAAAAGAATTCCAAGAATAACTAGAAACAAAAACAATTTGAAAAA

CTTTCTGAAAAGAGTTAAGAGTTTATTTACAAAGGTTATGACTAATGATAAAATTTGACACCATAATG

CAAAAAAGTACTTTCATAAACCACATGGGGAACCTGAATATGATTGTACGAAATCATTTCTGTAAAAT

GACCTAAAACTTTTTAAGTGTTCCATGTAGTAAAATATTTTTAGTCAAGAAAAAAAAATCCTTACAAA

ATATAAGTTAATTTACTTCGCCTTTTCGGAGCCATAAAAGAAATATACGACCCAAGTAAAAAACAGAA

AACTCATAAACAATTAGAACACGAGATAACAGCCAAATGTGGTGTGCAACTGTGCATTACGGCAGAAT

AACAACTTGTTTTTAAAAACATATTCAGTAGAAATACAAGAAAACTTGGTAAAGAAAATCTTACAATC

TTGGCAATCACAACACCAACATCATCCTTAAATGAGGTAGCAACTTCATCCAAGATAGGAGCCAGCTT

CTTGCAGTGACCACACCATGGTGCATAGAACTCTAACAACACTGTTTAATAAAACATGGGAATTCATA

AGCACTTGAATGAACAATCTAATTTCTTATTATTATGAATAGCCCTCTTGTAAGAAAAAATAAAATCT

AAACAGGTAATCATGTTCCACATCAAAACCAATACTCATTCAAGTGAGAAAATTGAAAAAGGAAATCT

CAGTCTATAGCACCAATACTTTGACGCTTTAGGGGAGAGAAGGCACAAACCACTAGTAATTAATACAA

AATCAGTGAACCTCAAAGTCAGACTCAAGATTAAATAATGTCTATGGTTGCCACTACTCCAGTTAACC

CAAGAATAAGTAGTACTTAAAGGGATTTATCTTTACAGAAGAAATATGGTGAGTTAATATAAACATTG

TTCAACTAATGGTAACCATTAATGTAAGTGGCCATAATATAGTAAAATAGATGGATGGCAGGATCACA

CAGAAGCTGTTTGACCTAGTATTTCTCCAAGGTTTATTATAAGCAATAAATAGTATAGTATGCATTTC

AAGGCAAAAAATAAATATTACCCTTTATCACATTCTCGGGAAGGGGGGGGGGGACCCTTAATGTCATA

TGTAAACCACAAATCACATTATTAATATGTTAAATTTTATTTGTCCATATAAGTTGTCCTTTTCGGAG

ATAATTTATGTGATTTCAGAAAGAAAAAAAATATTAATTAAACTTTTTTCCCAAGACAAATATAGTTT

CAAGGTCATGCATGAAGGGGAAAGAGTAGTGCACGCATAGTTTCAACTTCTCTTCTTTGACCCTTGTC

TAATGTGTATACCTAAGAAGGAAAGGGGAAGCCAGAATAGGGAGGGTGCGAGATGAAGGAGCTAGATA

GAAATTGTAGTTTTTCTTAACTTGTCTGTGAACATTTAATTTTTAAGTTAGAGATCAGATCTGAGTTC

TGGAAGATTAAGGTAGTATTTGGTCTGGAGCTGATCTCAAACCCACAACAATAAAGGCAAAACATGAA

AAAGTTTAGAGAAAGGATACTCTTAAGTCTTAACAGACTTAGTGGTCTGTGGGACCAACTACCATTCC

CCCTTCAGAAATATCATATAATAACTTTAATGCACACAAAAAGTCACCATCAATATTTAACAACAAAC

AGCAATGGAGTAAACACTGTTACTACCCTTTAAAGAAAAACTAAACATTGGTACGCACCGTCCTTGCC

AGAGTTCACAACAATGTCATCAAAACTGTCAGCCACCACCACTTTAACAGGTTCGTCATTAGTTTCCG

GAATGGGCTCTGACTTTTTGAAAGGAAGCACATTGCCATCCTGGAACAAGATGATTTCAGCATTAGCC

AGATGAATCGTTATATCATAAAGCATATGAAACGTAAGGCTCAAGTCCCGATAGTTGACGCCAACTTA

CACATCCTTAAGAATACAAATCAACTACCACAGATTATCCATTAATGTTCACAATGATAACAAGCATT

ACCTTGAAATCCTTCACCCATGATGAAATTTGATCAGGCTCCAAATTGGGCTTAAGATATTTCTGTCC

ATCATTGGTCTGTACAATGACGAGAGGAGCCTGGTCCTCTTTAAGCCCAAAATACTGTTAATTTAAAA

CAAAAAGTTAAAATGGTAATAGGAAAATATAAATAAAGATACCTCAAGTATAATATACTATACTATAC

AAACCTGGAGGGCACCTTGACTAGATTCAATATCACCCAACAGAAACTTTATACCCTGTCCTTTAAAT

TGCTCAGCAACCTCACGATATTTGGACTTGAAAGCATCAAGAAGTTCACTGCTAAAGTTCATAAATAG

CATTGCCTGCCAAATGCCAATTAAAACAAAATGTAAAACTCATACGAATATACACCATCAAGTCATCA

ACTATCACAATGCAAGAGCAGACTCGCGTAAAGCAGGTAGACCAAAATAACGAAAAAATTAAAGCCAA

CCCTAAAATGGATCGACAGCATGCCCACGAAAAAACATGATAAAATGCAACTTTCATTAGTCTAAAAC

ATATTTATGAACACACTCACCTTGGCATCGGGACTATTGAAGAACTTGACAACAAAAGGGTGATTTTC

AGGCTCTTTATTAAAAAGGGTCACAAGAGGCACACTAGCTTCTTCAACAAACTTCTCAAGAGCATCCA

AGTCGAAATCCTACAAGGTAACATACAACACTTTATATCATCATAAACATAGAATTACTTGCAAGAAA

GAGAGATTTTATGGTACACAAAAAAACTCAAGGAATTCGCAACTTTAACCTACCTGAGAATCAACAAC

TAGCTCGTCAAATGGCTTGAATAATCTAACTGTAGGCCCAGAAACAGTTGTATCTCCACGTGGCAAGA

GCTTTGCATTTAAAGTGTGACCAAACTCATAGTCAGAACGGAACTTATCGGTAAGAGCCATGAAGTTT

TGGAATTTCTCTCCGGAAAATTCTGGGAACACTCCAATCTACAAGTTTATCACAAACCCTGCTTTTTA

ACCTTCTATAAATACGAGATAACTTAGCAATACGTGAACGAAGGGTTGAAAGTTACTTACAACAACAA

TCTTTTTCTCATCAATCACAGCCTTCGCATCTTCAGCATTCTTAATTTCAGCAGATGCGGGGCCACTT

TGCTTTTTTAGATATTCGATAATACCTTCGGCTTCCCGAGGTCCTTTGTAATCTTGAACAATTTTGCC

TCCGTTTCTAAAAATCTTAAGTGTGGGGAATCCCTTGATGTCGTATTCACCAGCAAGCCCTTTGTTTT

GTTCCTCATTAGCATCAACTTTTGCTAGAATGACCGGAGGGTCATTACTGCTCAATACTGATGCTGCT

TTCTCAAACTGTAAATCGAACAAAAATAATCAATCTTCAGATTATCAAGAAAATGCTATTAAGGTAAC
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AGATATATGAGACAAATCACATTAAGTTTAGTACCTCCGGAGCAAGCTTTTTGCAGTGTCCACACCTG

TCAGAAAATAGAAATCTTAATAAACATCACAAATAAAATAGAAAGTCTCGAGAAGCAGAATTCAAAAC

AGTCATCATATAGTCAAAATAAAAGTATTAAACTTAATAATGCCATTGTGGTAACACAAATCACAAAT

AACTACCAGTTCAACTACCAACACATTGAAAATAGTGAAAAAAATAATAAGAACGATACATGAATACA

ACTTGACAGAAAGGTAAGATACTTGACTGGACAAAGGAGTGAAAGAACAAATGTAAGAACATGAATAG

GATTGTGTAAAAGAAGAATCATCTTGAGATCTTGTGGTCTAAAAGCTACTGGTTTGTTACAAAAGGAT

ATGGATTAAGTAAAACTAACAATCAATCAGCTTGTATAATAGCCAAAACAAGGAAATTCATATTGTTA

ATTACACCCAATACTTGTACGTTTGCAATTTGACAAAATAGACTACTACGCACCTATCTTAGTTCAAC

TCCCATTTGAATCAACCCATCAGGATCACAAAAGACAAACTTGCTACACAGAATGCATATAGAAGATG

CATGGATATATATATACTGGTAATCGTGCCCCACGCGTTGCGTGTGTGACGCGCAGTGCAATCAAAAT

ATAGAAAATAAATGTAGTTATGATACAAATATGTGGATAATACAAAAAAAAATAAGTATAAGATGATA

AGACTTAAAAGAATGTTTGGTTGTTAAAGAGGGATAAATAGTGTTATTAGTTATTAATTTTTACATTT

TTTTATGTGAGTATGGTATTATTGTAATTAATAAAAAAGTATAGGGGTATTTTTGGAAAAAAGTGGCT

AAATTGGGCAGCCTCATTTGACTTGGGTTGGCTTATTATAATATAATATAGAATGATATATTCAATAT

ATACTTCGGGGGGAGACGCATTCTGGAAAAAAGTTAGATTTATTATTCTCAAAATGTGGAAAGAACCC

ATTTCTAGCCCGCCCTACCAGCTTTTAACAATTAAGTACCCAATGTACTAACTTCTTCATTTTGGTAG

CCAACGTAAATGTTTCACGTCCAATCAAGTCACATATTGCAATTATATGAACGGAATTTCGTCACATA

AAGAATAGGCTAGGTACCAAAACGTTGAAATTGTTAAGATGATATTAGTTTGGTCACATGCTTTGTAG

TTTGGGTGCCAAATTGGTAGGACTAGGTACTAAACGTACACGATCATTTCCCCAAATAGAAAACAATA

CGAGTGACTTGATTGGACATGAAAAAGGTTATGTAGGGTACCAAAATGGAAAAACTATACTCAATTGT

TAAAAGCCATGTACTAAACGGGCTTTTTTTAACTCAAAATGTCATAATTAAAATTGTTCAAAATTTAT

TTAAATCATCACTTACCTTAAATATGTGACAATTAAACTCTGCAATTTCGTATTACATTTAAAAATGG

CACATATCCCCCAAAAAATCCAATTAAATAGAAGCGGATGGAGTAGAGAGTATAAACTAGTCACCGAA

GCACAAGAATATCACAAAATAAAGCTGGGAAACTTAACGTTGAGTACAAACTTTCGGACAAAATTATA

AATAAAAAAAACCTAATTGTATTTTTTTTAATTAGATTTTGGTGTATAATAAAATTAATGAAGCATCA

TTGAGCATCTAAGATAAAAAAAAAAAAAAGGATAAAAAATATGCAACATCATTGCGAATCATACCAAA

TCTTAAAAGAGATTTTCTCGCCCAATATATATATATTTTTAGTAATTAAGTCTCAAACTATATACTAA

ATGATTACTTTTCCAATAATGTAACCAGTTTCAGCTAAATTAGAAACAAAACACCATTATGAACCGAA

TCTCAGAACTGAATCTAAAATTCCCCTAATACATACACTGACACACATATAAAAAAATAAAATAAAAT

AAAATAAAATAAATATATATATATATATATACCAAGGAGCGTAGAATTCGATGACGATAAAATCATGC

TTGGCCACAGTATCGGCGAAATTGGATTGATCTAGAGTCAACACGTGTTCCTTCAAGGTTGAATCTGC

ACCGTCCGATGAAAGGCACGGTGATCCAACGAGTGATAATACGACGACGAATAAGCTGAACCAAACCC

TAGAATCCATCGCCAATGAGCTTTCTCTCTCTAGAAAAATGAAAAAATAAATAAGATGGAGGAGTTTG

TTTTCGATCTGTGTCTGCTAGTGAGGGAGTTTTCTTTTATAAGAGTGAGGGACTGAGTTTTTTATTTT

GTTTTTTTTGCAGTTGTGAGCCCCTTATTTTTGAACTGGGTTATTAATTAATTCATTCTACTAGTTTA

GGCATTTATTAAACTTTACTACACATTTGGAAAGCTCATGTTTAAGTAGTAGTACAAGTTAATATCTT

GCTACTTGTTTGTTTCAGTACTTTTGGCTTTAATTAAATTTTACCCAAGAAAATTAATGTTTAGTTTG

TAATAGTCTACATCTTACTTTTTTAATGAACCATTAGAAAATTCTATCTAATAAATAATTTAAGTAGC

CAAATTGATTAGTGGAACCTCATTAACCATTACTAATGAAAAGCGAAAGTAGTACAAGTTAATATCTT

GCTACTTATTAATTCCACTAGTTTTGGCATTAACTAGATCT 

 

PvG30 (+/-) 
GAACCATTCATAGTAGTTCGAAAATCTTTTTGGTAAAGTACACTAGTAAAGTGAGGCAAGTAGGAAAA

TAAAATGAACGACCTCCAAACATAAAGTCAGGAAGAATAATGCAAATGTCATTGCTGGATTCCTGAAT

ATTATATTTTATGGAAAGTATCAAGAAGTGCAATCTCAAAACTTTCTGATTAGATTTACTCAATAAAG

AAAAGGGCGAAAAAATGGCATGAAAAAAGAAGATTCATCTCTATTATTATCAAAAATTTCCAGGTACT

CCCACAGTTTATACTCTCAAAAGATTGAACATTAATCCATCAATGGAAGACCATTCACCAAATGAGCT

TTCATAATAAACCAATAAACGAATATCTGTACAATTTTCTTAACTACCTAGCTGAAAGACAGAAACTA

CACAAATGACCAAAACTTAGCTTACATTTGTTCACCTAAATACTGCTGCACTATTTTTCTAAATTAAA

TTTTCGCTGTCAATTTGGTTATTATTCGGGATTTTGAATTCTCACATGCTCATAAGCTTTCAGCGCCT

CAGAGGTAAAATTCCCTAAAGCCTCAAAAATTGGGATCAAACCCGCTTGTATACTACTTGAACCTGTG

TTACTAGCAGCATCTCTGTACCTATCTTCGGTCCATTTCTTTTTCATCATATCTAAATCCACTTTTAA

ATCATCCATAGCTGAAACTCCACTATCAGATGTAACAAGAGACCCGCTATCACTAATGTCTATTTTCC

CCCTCTCCATACGCAAAAGCCTAAGTCGTTTTTCAAATTCCTTTGAAACATATTCCGCTTTAAGCCTT

TGCCTCTGTTCTTCCCCTTGGTTTTCCAACAACTGTTCCAAACTCGAAGCAAAATTCTTCATTGCCTT

TGCTACCTTTCTTTCAGAAATCGAATCCATTGCTTGAGACCAATCGTTACAGATTATGAAAGTTTGAG

GGGCACCGATTCGGCCAGGGGAGTACGGAATAACTCCATCAGGGGAATCTTCAGGTTCGTAAAATATA

CACCTTACTAGCCATCCGTTTAGAGATTCGACGAAGGATTTTTGAGTTGTGATCCAGTTACTAAAATG

GCCATACCATGATCGGAGTTCCACTTCCAGGTCAAGGGTGGCTTTTAAGCTTGCTCCTCCCCGAGAGT

TGGTATTTGTTCTCAAACTACGAGCTTTACTCTCGATGATAGCCTGGAACTGCTTCTGGTGGCACCTC

AGCATGCTCCTCCACATTCTTATCAATCTGCAAGGTGCAGTTATATATATAGCTCAACTTGGCAGCAT
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AAGAAGTGAAAAAATATTCATGGTATTTGATTTTTTTTTTTGAAAGGGGTATTTGATTATGATAAAGA

AACTTTACAAAAACAGAACAACCGGAGCATCATGTAATTGCAAGCATGTAACAGCAAAACGTTGGCTT

TTTTTCTTCTGTCCTGGAATCTAGGAGTAACCTAAGCCATTTTAATATCAAACTGAATATGAAGTATA

AACCTATTAATAACACCTGAAAAACAATATTAAGCTACTATATGAGAGAACGATTTCAGTAGTTCTCT

TTCACAGATATGACAAGTCAACATAGACAGGCTAAGCGTTTATTGGACTTGAACCAATTACGCATAAA

TAAATTTTAATGATAATAATGCCTCCAATGTTCATATTCAATACCTTATTCATACGTGTACTATGCAA

ATTCAATCAATTTCTCCTGGCTGAAATGCTTTTCATTCTTTTCGATCTTGTTGGGCCGTGACTGAACA

CTAAGCCAATCTCGATAAAGAAAACTACAAAGCAAGTAGATGGTTGGACATTGGAGACTACACTTTAC

ATATTCAAGTGTTTTTAGATCAATTCTGCATCACTTCCTTTAAGCTTTTGATATTTCATTATTTACTA

CTACAAACTAAGACAAGCATCCACGGTAAAAAGAGAGAGAGGCTCATAAAAATAAAGCACATTTTTCT

TGTGATAGGAAATTCTCTAATAGATGGTGATAAACTTAAAATGTTAATACTTCATACCCATAAATCAA

TTCGGAGACTTGGGGTTGTAACTCCTCGTCCCTCAACTTGTGTATCCTCTTTGATATAGCATCAACAG

ATCTAATACAGACATTAAGTCTTGTGAGCAACTTTCGTATGGAAGCTTGTGTGGCGTCAATCTTACTA

GTCTCTGCCCCACGCTCATCCAGAACTTTCAGCCTTTGGCATTGTTTTTCATACATAACACGAAACCC

TTCTTCATCCTGAACACAAGAGAACTGTTTTAACATCGGAACCAAAACTATCCAACAATTGCAACAAG

TATGAAAGCATGATGATAAATCATAAGGTATATGTAAAAAACAAAGACATGAATGAAATTGGAGTAAT

GTCCAATGCATGATCATGCCATTTATTAAGTCTGTGACTACATTTAATTGCTTCCCCCAAATAAATAG

CCAATCAAAACCTCCAATACGATCAATACAAAAAAAATGAGTAACAGATAAATTCTAGTTTCAATTCA

GGTTAAGCACTAAAGACCTTGTTACTCTTTTGTTAACCGAAAGACATGCACCTCTAACGTGGTTACTA

AATTGTCAAATTATTGTGCTGAAATTGAAAAAACACGTTATAGTATAAAATAACATGTTACATAATTG

AGATATTCTTCAGGAATGCGTCAAACAGACATCCAGGCAAAATCTTTTTAACTTATATCACTCTCAGA

ACTGAACAAAGGATACAGAATCACTGTCCAGTAAAACTAAACATGTATACTAATTGTCCTAACATATA

GACAATACAGTAAATATTAGAGGCAANNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN

NNNNNNNNTTCATAATTTCATCTATATTGAAATGTTTAGGTCCACCAAGTGGATCCTAAAAAATATCC

CATCACTGATTGTATACTAATTGTCCAGTAAAACTAAACATGTATACTAATTGTCCTAACATATAGAC

AATACAGTAAATATTAGAGGCAAAAAGAGATGGATAGCGTTTTTGTCTCCAAAAAAGTAGCATGGAAA

CTTTTCATAATTTCATCTATATTGAAATGTTTAGGTCCACCAAGTGGATCCTAAAAAATATCCCATCA

CTGATAGAATCCAAAGCACGCATCAGTCTAGCACTCCTATTGATACAAAAGTTTCTGAATGGAAAAAA

AAAATCTATTCAAAAACAAAAGAATCCGTAAACAATAATTTATTTTCTCACATGAAATCCTAAGAACA

ATTTGATGTACCAAGACTTGGGTAGATATGCCGAGTAAAAAGGGCAAAACTCAAGACTGGATATGGCC

GAGTCTCAGCTTACAAAAGGAAACTAACTAAGCAAATATTAAAAAAACCATGCCAACAAGCCAAAATA

CCTCCCTATCCCTAAGAAGATGAAAACGATGAACATAAACAACATAATAGACATATATTTCCATTTCC

TTTACTTCCTGAAACAATGAAAGTGTGAATCTCCCAAATGAATTGTACATTAGTCGAAAACCATTAGT

TTCTTAAACTTACACATTCCAATATTCAAGAAATATTTATATAAAACTGGGCGACATACTGTCTCTCT

TCCTACATCAAATGCACACTAACTCTTAGATAATATAATTAATAGATTTCTAGTACATAAGGTGTATA

AAGGAACATGAGAAGTAGAACAAACAAAAAAATCTGTTCAAATATTATGCAAGACCAACATCAATGGG

TACACCAATATATCCAATGTCTCTAACTTAAAAAAAAAAGGAATTAAGATCACAGTTGACAGCATATT

ATGAGCAAAAACCAGTATAACTTTTCAACAGCAAATAATTCTTGTGAGGTCCATTGTGTGAAATGTGC

AATCAGAAATTGATATTATTCTTAAATTAATTCTGTATTCCAGAACTATAAGCATTTAGCACTACCAT

AGTACTTTACTAGAATAAAAAGCCTATAAGATGCAATGAATACTCACATCCCATAAAGCAGCAGTTGC

ATCTGTAAGTCAGGGGAAAAGGTTCTTATTCGACATTTTTTTAAACAATTCTCAAGAAAATTATGAAA

TGGATCAACTTCAGTACAAATAAAAGCATTATTCCTAGCCATTTACCCCAACCTTGCATGCAATCATA

GTTATAGGATGCATATATTTCTTGGCAAATATAAATTTATCCAGAAAATAAAATCAAAAGTAGCATCA

TATTACCTTTACTTCTTTATATAGTTTCTTCTCCCATACATAAAGCTTCTCCAACGTTGATGAAAGGT

TTCCAGGCTTCAGACCCCTGTTCTTTTCTGAGTCCTCATAATACGCTTTTGCTAATTTCATTGTGCTA

TAAGAAAACTTTACTGAGCGTGTAGATGGAGGGTAAGAAGATGGAGCTACCATGTATAGGACACGAGA

TAATAACACTGCATTAAAATCACAAGTTCTATTGAGTAGTGAATATCAGTGCCGATATCTACTTATGA

AAGCTTAACAATTATCATTTCATAGGAGATCTTCAATAGTTAGCAAAAGGTGATTCAGAGGAATGGAT

GATACACTTATCCCAAAATTCAGTCACTGATTAAAAAAATTAAGCTGGTTTTCACCACCTATAATTTT

TTAGAACTTTCAGTTATCTGCTTCTTAAAAAGAAAAAGGTGATGTACAGGATTAAAACAATGATTCAA

CTAATACAAACATCTTATTGCTTTTGATTCCAAACATGTGAAGATAGACAGTTGCATCAAACCAGCAC

AAAGATGGATGTGTAAAATACTGGCTTAAATATCATAGATATCTTCTGAATAACTACTATAACTAAAC

TGAACTACCAAATGTGCTACAAACTAGGTTTATGACTTATTTAGTTAAAAGTATAAGACCTTGAATTT

CACTTCATTCTAGTTATAATTTTCGAATGGCTATTAAAAGTTAAATCATGCCTAGTTGCCTACTATAC

CCTTGAATATGGTCGACCCACAAATATCTCTCCATATTCCATCCCTCTCATCAAATTAGATAGTAACT

AACATTAGAACTTAAAATCTCTCATCAACAAATAGCACCTACATTATACATAACGACAGTATACTATT

AAAATTTATAAACTTTAAATAATTAGTATGCTGTACAAATATTTAATGCATATACTTTAGTATACAAC

AAAATAAATTTAAAGACACTAATATGAAATAAAGTTGGGCTGATAGTAGTTCCCAATAAATAAGTACA

CTAAGGAGTACTAAACAGAAATTTTTCCAAATTATATCACTCTGCAAGTGTAACTGTATCACCAACAG

TGAAATCTTGTACTAGCATTTCATCACATGTTAGATATAAGACCAGCAGAAAATTAAATTAAAGCGTA

ATAGCCTTAAAACAACAATAAGGACAACAAAATTAACTCAGATAAATAGATTTAGCAAGGTCACCTTT
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AAGCAACGCGAATTTAGGCTGATGTGGCAACTTTCCAACTTCAAGCAACATAGCTACCTCATTCCCAT

AACTAGAAGCTGTAACAAATTCATCTCTAATTTCAGCAACAACTTCCTGCAAGTCTCGTGTACCACGA

GCAGAGAAAGTAGCCAAGCTACTCAATCTCGACGATTCTATATCGTGTAGAGGTGTTGTGTCTACCTC

AAAAGTCACCCCTTTTTTCCTCATTGACCCATCTTCTGTGCTTTTAGTAGCAGTGGTATCAGGACTGC

TTTTTACCTCTTTTACGTCAACCGAATATGCCACCTCATCGATTTCTGATGGCACTTCCAATGTTGTT

CGTTCACTAAAATCCTGTGCTGGCACTGACTTTGAACTTCTCTTACTAGACTGTTTCTGTGACATTTC

ATCGTAATGCTTTTGTGACATATCACTATACTGCTGTTGTGATGGACCGGCACTTGACCCGCTACCAG

GTCTTTGTGATAACCCATCTCTAGAACTGCCCTCTCCTTCCCTTTTCCTCATTCTATTTCCATTGATA

TTTTTCCTCTTAAAATTTTCCCTATTTGCTTCACTCTCTGTTTCATCTTCCAAATCAGGAATTCCCTC

TCTCACCCTCACTTCAGTTGAATCAGGACTACTTACATTTGAACCGTTTACATATGATCCATACGTAA

AACCAGGGTAACCCATATCGTACCCATCAAACGGATTAAGAAAGTCCCAACCAGACGCCTTGGGTGAA

GGAGGAGGTGGTGGATCAACCGGACGTTTTGGTTGCTGATTCTCAACCCCACGAGATTGCATTGGGTA

CCCATAAAACCCTCCATTCTCATATGGATTATTCGAATATGAATTTGGATATGAATTTAAATATGAAG

TCGATGTTTCTGGAACTTGCCATGATGACGTGGACTTTGTCGGATCGTAAATTACAGAATGGACCTGT

GGCGCAGATCTCTTCATGTAATAAGTATATGAAGTTGATTGCGTTCCGTATTGGTTCCAATCTGGTTG

AAAAGGTGGGTTCATGGGATATGAACCCCATCCTGTTTGAGGTTGTGGGTATACATTATAAGGTTCAA

AACCCATCCCAGGATTTATCCCGTATTGTTGCCAACCTGCTTGAGAAGGGGGTGATGAATACGAAGTT

CCTTTATCCTTACCACGTGGACTATCACGTAAATGAATATGGCCTGATGATGAACCAGATTCGGAACC

AGAATCAGAACCAGAAGATAAATGCAAATGTGACCCTTCCCCAACATGGTCGTGGTTGTGGTTATGGT

CATGATCATGATCATGGTCATCATCTGAGAGATGAATATGTGAGCCTGAATCTGAATGTGTCGAAGAA

GATGAATCAGAGTTAGCCCTTTTGTGATCAGTGTTTATAGATCTACTACTGTTTTTCTTCTTCTTTGT

TTTTCCTTCATTAGAAGGCAATGTTAATACAGGAGAAGCTGATGGTGACATAATTAAGAGCTCTTCAT

CAATGAAATGGCGAAGCGCGTCGCCAACGCCTACCAAGGAACGGAAGTATGTCATGTGGGCGGCTGCT

AGAGCGTACCGATGGTTGGCTGCATCCCGTATCAGTGCCTTTCTCTCTCTACATCTAATCACCAACGG

CAAGTCGTCCTCTTTCGAACCTCCGCAGCCCATATCAACCACCACCACCAAACAAATTTGTACTCCAA

AACTTATATTTATTCATCCCTATACCTACATCACAGACCAAATAAAAGAATGGTAAACACTAAAAGCA

TTAGACCTACAAGAAGTCGTACTCAAAGGGAAATAAAAAAAATGCATAAATGTTTTAGAGTCATGCGG

TAAAGATGTAGTATGGGGCCAGAATTCAGAGCTCAACTAAAGATAAATAATGTCATTGCATTTACTCT

AGTGGTCCTTTCTTCTCTATGATAAATGAACATCCCCTTGTCTGATACTCTGATTCATTGTTGTCACT

AATCCTGAATATTATTTCTATTCCAGGTTCTGAGTAAATTTGAAATTGTAGAGAACATAAGTTCTAAC

TTGATAACATTACCACCGTGGGTTCAAACTTCAAACCACTGTTTTAAATAGCTCGCTTCGCGGCTAAA

AAACTCGATTCATAGTTTAAAAAAGCGGAAAAAGCTTGCTTTCCCGCTTTTTTACAC 

 

PvG31 (+/-) 
TTAGCTTTATCTTCTTCAGTGCTGGGAGGGCTTCAAAGAATGGTGAGGTTATCATTTAAATAATCCTC

CATATCCTCGTTATCAGTCTCTAAATTTTCATCCATAAGAGATTCTGATTTTGAAGAATTGGCTTGGA

AGCAATCGGAAAAATCAACGTCTAACTGCTGTTGGAGAAATTCTAATAATTTTTCCTTTTTCCTTGAT

CTCAATATTAGATCCTAAAGTAAATTTCTTTTTAAAATCAGAAATTGATGGTAGACCAATTGTCTTTT

TCTCGGGAGCATATTCCCTTTCCATTTTATTAAAGGATTCAATAGTCTCTTGAATTTTTATGAGGATT

AATTTGTAATCAAACTTAGTCCACCATTTATAATATGATTGCCTAAATAAGGTCATAATGCCAATTTC

AGTTGGTTTAATGGCAAAGAACCATTGCCAAATCCAAGGTAAACTGAAAGTGGTAATAAAACGGAGTA

AATTACTCCCTTTAACAACTTTCACCCCCGAATTTTTGGGTTACTGGAAAGATAATTTTCATATTTCT

CAAAAATATCAGGAGGAAGAATATCCTCTTCGGGTCCTATAAAGGAAAACCAATTGTAAAACCAATAT

GACAATTCTTGGGTCAATAGGAATGGTTCTAAACGAATAAACCATGTATGTTTTTCTGCGCGATTTTG

ATAATAGAACGCATGTTTCCAAGCAGAAATATAATCCCAATAATTGTAATTTTTGTGGGCGAAGTTTA

ACTGAAGAGGTTTATTAGGATTTAATCCCCATTCGGTAATATGAATAACTTGGTTAATAAAAGCTTTA

CTAAAAGAAATATCTCCAGTATGCTTATTTTGGTTCATATGATTAAAAACTACTAAAACAGTTTCAAT

AAGTATGGATTGAAAATATTTCAGATCTTTGTTATCAATTAGAGGGAAATTAGCCTCTGGGTCAAAAT

ATCTTTTGGCCAATGTATTTGGCTCTTTAAGAGCTTCAAGAAAACTTTCTTGGGTTTTTCCCGAAGAT

AAATAATCTTCATAATCAGCAGGCTCTCTCTTTGACCTAGGCGCTTGGCTAGAAGAGGATCTGGATAT

ACTTTTTGCAGAGGAATATCTCTGCTGTTGTTTTTCTTGCGAGGAAGAGGAATGTCCTCTTCTTCCAT

GACTGGAATGTCTCATTTAGAGCCCAAGAATATATTCCCTGGTTAAAAAATTAGGAAGAAAATTATTT

TCACCTTTTATGTATTCAATATCAAAGTCAAATATAGACAAAATAGATTGCCATCTTGCAAAAATTTG

TTTGTACGCTAAATTTTTTACATCATTTTCTAAAACATCTTTTGCAGTTTTGCAACCAATTCTTAAAA

TAAATTTTTGATTTAATAAATCATCTTGGAATTTAGTAATACAATTAACGATAGAAAGAATTTCTTTC

TTTATAGTAGAGTAATTTTTCTGTGCATTATTCCATTTGCCAGACGTATATCGAGATAATATCTCATT

ATGTTTAGAAGGGAATTTCTGTTTTAAAATTCCACCATAACCAATATCTGACGCATCTGTCTCCACAA

TTTTAAAACTTGTAGGAGATATAAGAGCTAGACAATAAGACTTTTGACTTTTGACTTAATAAGTTTAA

CAACATTTGTATGAATATCACTCTATAGGGGTGGATTTTTCTTTAACCTTTCATATAAAGGAGAACTA

TCAATAGAAAGGTTTTTATAATAGTCAGCAATATAATTGAGACTGTCCAAAAATCTTTGTAATTGGGT

TTTTTCTTGTAAAATAGCAGGGAATTTATCTGCAAATTGAATAGCTCTATCAATCGGAATAATCTTTC
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CTTGATCGATTTCCTGTCCTAAAAATTGAATATGTATTTGGAATAAAGACATTTTAGTAGCAGAAACT

ACTAAACCAGCATTTTTTATGAGTTTAATAAAAATATTTATATGCTTAAAATGTTGGTCTATATCCTG

AGAAAAGATGAGAATATCATCAATATACACAATGCTAAAAGACGAATAGGGATAAAAAATATCATTCA

TAATGTTTTGAAACTCAGAAGGAGCATTTTTTAAACCAAATGGCATTACATTCCATGCATAATGTCCC

ATAGGAACAACAAAAGTAGTTTTGTACTTATCTTGTTCAGCAATCTGGATTTGCCAATAACCATATTT

TAAGTCAAATTTTGAAAAAATATTGGCAGACTGGATCCTAGTAAGTAAATCCTTTTTATTAGGAATAG

GATACCTAATCCATTTTAGAACCTTATTTAAAAGTTTATAATTAATAACTAATCGAGGAGCACCTCGT

TCTATCTCTGTATTTTTATAAACATAGAAAGCAGTGCAACTCCAAGGGGAATAAGATTTGCGAATAAG

CTTTTTGTGTAATAAAGAATTTGGAAGTGTAACTATATGCTTTTTTCTGTCCCAAAAAGCAGTGGGAA

GGTCGCTACAAATTTCTCTTTTGATAAGATTGGTGACAAAACTAATTTTATCTTTTTGAGAAATAATT

TGTTTAGAAATATTCATAATTTTTAAATCCTTTTGCAGAAAATTGATTTGCTTTTGTTTATAAATCAA

AGTTTCTTTTATCATATCAATTTTTCTAGTTTGTGGCTTAGTAATATAGTCAAACATAATATATTGAC

CATTTGTCTCAAAAACGATACCCTTTGATGTAACCATAAAAGGTTCGATTAGATTTAAAAAGGGAGTA

CCCAAAATAATTTGTTGAGTAAGGCCTCTAACCATAACAAAAGTGGTTTGGAAACAGAGCCAGAATTA

CAAATATAGGCATTAGATAATTTATACTGGATCTTCATACGAGACCCATCGGCAATATTTAAAAATTG

TGAAGTTTTATCATAATACTGTGTAGGGATTAAGCCTTCACAAATACAATTTAAATCAGCTCCACTAT

CAATAAGAGCTTGACCAGAAAATGTATATTCTTTATTTATAACAATAGTGACTTGAGAATGCCACTTT

TGATAAGTAATTCTATCTATAGTATTAAGAAAAGTTTCATCATCCGAACTGCGACTAGCCTTTTATTC

AATAAAAGGAATATCCTTTTGAATAAAAACTTTAAGAAATTTAACCTCATTTTTTAAATTATAAATTT

CGCTGCGTAAATCAAAAATAGAAATCTCTTTTATTTTAAGGACATTAATTTCCTCTTTAAAAGTTTTT

ACCTCTTTATGAATTTCTTCAATTGAAATACTTTTAGAGGGAAGGGACTGAAGTCCTTGAAACACCTG

TTTTAAAGAGTAAGCTTCTTCAGGAATATAAGAGGTTTCTTTTTGCTTACCTTTTGTAAGAACATCCA

AATAATGTTCAATCATTTTTTTATTAACATCAGAATTATCAATTTCGTTAATAAGATCTAAGATAGAT

CGCTCTTGAGATGTAAGAACATTAATACTTAATCCATTCATATCAAGCATGGCTTTGTAGTGATTATC

CTTACAACCACAATCAGAAGCAGATGAGCTGCTATTTTGTTCAGACTCATCATTATAATCTTCGTTTA

TCTCATTAGTATTTTCTGACTCATCATCAGAGGAATATAACATGACAGTTATAAGCTGTTTTTTCAGA

CCTTCAACAGAAATTTCATTTAATTTCTGCTTAGTCCAACATTTATTGGCATAGTGGCCTGTTTTTCC

ACACTTTCTACAAACAACTGAAGCATTAGAACTAGGCTTAGGTTTGGGTCTAAATTTAGAAACATAAT

TAGTCTGATGATTACGAGTCTCTCTCCTAGGTTGAGAAGATTTTTTAAAAAATCGTTTTGATTTAGAA

AAATGTTTTCTCTTAGAAGAAACCTTATTATAATGATTTTGAGGAATTTGTAAATCAAATCCAAATTG

GTCGCAAAAATCACCAATTTCTTTTCTACCGGTCAAATTTTGACTCTTTAATTGGGCTCGAAGCTTTA

TGTCGTTACAGAGGGATAACGCTTCACCATCACATTCACTAATAAGTTGCCCATAAGTATAATTATGG

TAAGGGATTGTAGTTTCCCCAGTTTGCCGTAAAATTCTATCTTTAACCTTTTGGGCAAATAAATTTGG

AAGACCTGCTAAAAAAAATTCTTGACAAAAGTTTGCATTAGTATCCGGTCTCATCATAATTTTTGTAA

GGAAAACATCCTTATACCATCTAAAATGAGTTAAAGTTGGACATTTAAGATTAATTAATAAGTCCTTA

TTTCGTTCAATAGAAACGGGATTTGCTCCAATAAAAGCTTGTAAAATAGCAGTTAACAGAGTATATAC

TGCATTTGGTGAAACTGTATCCGTATATGAATCTAAACCCTGTTCGGTTTTTATAGGATTTCTAACGA

TTTTAGTAGGTGTTAATATCATTCTTTGTTGTTCAGGAGACATAACATTGTCCCACCAACCACGTAGT

TGGCCTGCAAAGCCTGCTACAATAAATTCGGCAATTTAGTAGTCTGTATTATTAGCACTCAAACATAC

CGTAGAGTACATAGTTATCCTATGTAGTAGTACCATAATTTGGTACTCAGTCATACCATCTATATTCC

ATTCATAGATGGTTCTAGCGCTGAAAATAGCAGCAAGATTAGCACTCTCTTCTTCATAGAGTATATCT

TGTGTCGTAGGCCTAGAATAATAATGCCTCATAGGGGGCGTTGGAATGGTTTTTCGACCAAAAGCTGT

AGATTTACCAAAAACATTTTGGTTTATACTAGCATGTGTATTTGGAGTATGTTCCATGGCTAAAAGCT

GTTCTTCAAAATTGTTAATACTTTCTGTATCAGTGGGAATTTCTGATAGAGTAGCAATTTGTTTACCT

TTACCAATATTAAGGCTTTCTAATTGTTGTGTTAATAACGTAATAATATCATTATTCGTATTAGAAAT

AGTAATATCAATACTGGGTTTTAAAATAGTAGGTTCAATAACCTTTTGTTGAGGGGTGTAAGAATAAC

TAGCTACATCAGCTATTTCCTTATGTACTATAATAGTTCCTTTGTCTTCAATACGACTTAGTTGGGAA

CAAATAGTCTGAAGAGTTAAATTAGTAAAATTTAACTGTTTTTTATGCGAAAATGCCACAGATTCAAT

AATAGCATCACCAGCACGAATTTTTAAAAGTTCTGAAGTATAGCAGAAATCGTGTCCCCTTTTGCCGT

TGTCCAATTTTTATGAAAAGTTTTGAGAACATTTAAAAAAGGACTGTTTTCTATGGTAAACCATATAG

GAAAAGAAATTACTTGTTGCATACAATCAATATGATTATAGTATAGGCGTTTATAATTTTGTTTTTCT

TTACTATTATAAGTAGCAAAAAACCATTTACGGAAAGAAGTATACTTCTTTTGATTAAGATCGTTTAC

ACAGTCTTGTCTATCATAAGTAAAAGGAATAGAAATAACATTGACAGCAGATATGTCATCAAACTCAG

ACAAAGTTTCTGGTTCTCTTTTTTCTTCGTGATAAATAGCACGAGGTATATTTTGTGACGAATTACAA

ACATCATAAAAAACTAAATTAGAATGTTTTGTTGATGTTATAGAAGGGTTTGCTAAAGAAGGGTTGGG

CGTATAGAATCTAGAGGATTGTCCTTCTGGCTTAAAAGAGCTTTCATAGTCAGAAAAAGAACTTCTCG

CAGATAAACGTTTTCCTTTATCAAATTTGATAAAGACATTTCCTTCTTTGGTCTGAATAATTTCCTCA

ATTTTTTTAGTGTCCATAGGTTCAGCTGGACTAACAGAATTTAAATTCCATTCGGATGGAGGTTCAAT

ATCCTCCCATTTAATAGTTTGTGGGGTGTGAACATCTGATTTTAAAAGGTTTGTTTCTATTAAAACAG

TTTTTCCTTTTGTGTCAAATATTTTCGCCCTTGGACTTAAAGTAGTCATAGCTTTATAAAAAACTCTA

TACGTTATGTTTAAAGGCTCAGTGCCTTCTTTGAGTTTATAACCATGAGTTTTGATATTTAAAGTTAA
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AACATTCAAAATATTTTTGTCTGTTAAAGAAACAGAATACTTAGACTTGGGTATTTTTTATCATGTGT

ATTTAAAGTTTAATACTTTTTTTTTTATCATGTGTATTTTTTGTGCAAAACTTAATACTTAGACTTGG

GTGCATTTATCTTTTAACAATCAACATATGCATGATTGGTTCTTATGTGCATCCATATGAACGGGTTG

ACATTTTGATTAATATTTTTTAGTCCATGCAAAAAACCTAAAACACAAATTAGATCAATAACATTTAT

GTATATATAGAAGATAAAGCCAAAACATCCCATTTTACTTCCTTAATGGCTTTGGTAAACCTTATGCT

TTTGAAAATGAATTGTTTTATTTTAAAAAAGAGAAGAAATGAATGATTTTGCAAACGCAAAAATGTAA

AATACTAGATGTGATGTTTTTCTTTATGGAAGGATTGACAAACCGCAAATATTACCAAGATATTATGA

TCTAGCCGTCTAGGTCTAGCCAAACTTAATTAAGAGCATCTTTAGCGGGGCTGGGTTAGGATGGACGG

AGCAAAAAATCCACATGTGTTACGTTTATCGGAGTGTTGGCAGCGATCTCCTATC 

 

PvG32 (+/+) 
TCTGAATTTGGAGTTCGCTTCTCCATTTGGTCTGCGTTGGCTCCGTGTGTTTAATTACAGGACTGATC

TCTGTATTATTTACAAACCAGTCATTTAGTTTTAAATGTATTAAAAAAATATGACCGTTAATAATTAC

AAAATGGTCGATGTAGTTTCGAAATAATTATAAAACATTCCCTATAATGGTAATAAACGACTAGTTTG

ACTTTTTTTTGGTTCCCGAATTTTTTTAACTTATAAAATAGTCCTTATAACGGCTAGTTTTTGGTCCT

TAAATATTTTTAAATTACAAAAGAGTGTAATTTAATTCTTATATAAAACCGCACTCTACTATCATTCA

AAACACATCATTTCAAAAACACTCTTACTATCTTAAATATATTATTCTATATATCATATAATTCAAAC

ATTTTCTATCCGAAATACAAATGGATCCAATCCGATTCTCCTCCTCTTCATCTGATTACTCGTCCGAT

TCCGATGATGCCAATTTCGCAACGATGAATGAAAATTTTCTCGCCGACGACCCTATGTTTTTACCGAT

TCTTGTTTCTTTCGAACATGAAGGAACTTCACAACAACGTCCGTGAAAACAACGAGTTGAGAGGCCTC

GATTAATTTATGAATGGGACGCTAAACTACGGAGGCACTATTTTTTTGGAGAACACATGTATCCGGAC

GAAGTATTTCGACGGAGGTTTCGTACGGACAAGGAATTATTCGTCAGAATGTCCGATGAGATTATTGA

GAAAAATCATTATTTCCAACAAAAATATGATTTTGCGGGCCGTATGGGTGCCATCCCTTATCAAAAAA

TTATTGTTGCTCTTCGCATGTTAGTCTATGATCTCTCTACGGATTTAGTCAATGAGAATATTCGTATA

TCCGCAAATTCTATCCTTAATTGTATGAAAGAGTTTTCTCGTGCTATCGTGAGAACATTTGACGAGCA

TTATTTTAGAGAGCCAAATGAAGACGATATTCGTCGATTGAACATTATCAACACTCGTACGGGTTTTT

CCGGTATGCTCGGAAGCATTGACTGCATGCATTAGAGGTGAAAAAATTATCTCACCGCTTGGGCTGAC

CAATATCAAAGTGGTCACAAAAACGAGCCATTAATAGTCGTTCAAGCGGTTGCTTCTAAGGATTTATG

GATATGGCATGCTTATTTCGGGGCATCCAGTTGTAATAACGATATCAATGTATTAGAGGAGTCTAATT

TATTTGATAGACTTATGGAAGGCGATGCCCCACCTTATATCTATAAAATAAATGGAACCGAACACAAT

ATGTGGTACTACCTTACTGATGGTATTTATCCTCCATGGGCTTGTTTCGTGAAAAGCGTTCCGTCTTC

TATGTCACACAAAAAATTGTACTTTTTCTCAATACCAAGAAGGAGTTTGAAAGGACGTCGAGCATGCA

TTTGTTGTGTTGCAATCTCGTTGGCAAATTTTAAGAGATTCGGCACGCTTATGGGATCAAGAAGATTT

AAAGTACATCATGTTAGCATGCATAATATGATTCTTGAAAACGAGCCTCCGGAACAATTATAGTCAAG

AGATTTTCCAATGGTGGGTTCTGACGATCCTTCTCCAACTCTTCCGGTCATTGAAAATGTTGTTCCAA

CAACATTTAGAGAAAGACGTTTATCGTTTAAGAAAAAAAAAACTTGAAAACCTTCAAAATGATCTAAT

CGAGCACATTTGGCAATTCTATGGTTTGAGAGTTTGAGGCCGACGATGTTCAAAGTCATGTTTTTTAA

TAAGTGACATTGATGTAATTCTTATTTTTATTTTGATTTAATTTTTATTTTCAATTGATTTAGTTTTT

ATTTTTACTTAATGTAATTTTTATTTTTACTTGATGTATTATTTTATTAATTAATGAAATGAATGTTT

AATTTTATTTATTTAAATTTATAGTTTTTAGTTGTTAATTATTTAGTTTTGATTACAATTATAACTGC

TAAGACCTATTAACAATTACATTCAAAACTGTTATGATCTGTTTAGTAATTTCAATAACATTCAAAAG

TTAAACCAACACACCA 

 

PvG33 (+/-) 
AGATTAGTCGGTGATTAGTCGGGTCTAACTTGAAAGCTCCTTAAATACTTTAAATATTTTTTAAAAAA

TCACCACCGATTAGTCGGCTAGTCGGTTCCTCGGAGGTAAAACACACAAGGAACGCCTAACGACTTCT

ATAACCTTGCTTACTGGTTGAGAAAAAAAAATACTAATACGATTAAATAGTTGAACGGAACAGGGGGT

ATATAATCTTACTGTGCAGTGTTGGAGAGTCCTCCAAGAGGACTCGATAATCTCACTTAAAACTTTGT

GTTGCTAGTTAGTAGGAAGTGCGACTGGATTGAGCTATTTTCATATGGGGTATAATAGATAACATACT

GAAAGTCCGCAAATAAATTTTGTTAACATCATTCAAGTTTCCGAGAGGCCTTGAAAAATTATCCTCAA

GCATATTTGAATGTAGCAGTGAAAACTGGGGAATTTTTTTTTTGAAAATAAAAGTGATACCATCATTA

AATTAAGTCCATCCGACCAAACACATTGTTTTTAAAAGATCCATCTGTATTACACTTTAATCTATCGT

TCACGGGTTTAGTCCATTTCGTTTGCACTTGGGTGTTTTCATTTGTATAGTCACTGCTATTGAGGTGC

TCTTTCAGGAAGTCTTTATGCAACTTTAAAGCTTGACGAATAACATGCTTCGGAGTTGGTTTTTTGTC

GTTAAAAACGAGCTCATTTCGAGCTTTTCAGATTTGGCAAGTAATATTCATGACCATCTCCACATAGT

ATTTGGGTAGCTTTTTGTCCAATAATTGCTCAAACCAAACTGCTAGTGAGGTAATACTGTGGGGATCA

ATGCGAATGTTTAACGGACAACCAAACCAAACTGTTCTAGTCCAAGCACATTGGAGAAAAATGTGTTC

AGATGTTTCTATTCTGACATTGCATAATGGGCATGTAGGAGTAGTTCCACACTTTCTTTTGAAAATGT

TTTCCTTTGTAGCAAGTGAATTCGACACGGTTTTCCAAAAAAAGTGTTGAACTCTCGGTGCCGTCTCT

GCCTTCCAAATACGTTTCCATGTGTGGCGGGACGGTTTATAAGATGAACTGGGTACTTCCATTATTTT
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GTTTCCAGAATACTCCAACCAATAACCAGATTTGACTAAATATATGCCCGTCGCAGTATGGTGCCAAA

TTTGTTTATCATTCCCCCTTCTTGGCTTATCGGAATAGCACTGATCCTTAGTGTCGTTTGTTTTTGGA

CCACTGACAAAAGTTTGCCCATATCACATGTCCTTGAATTTTGATCAATGAAGTCGCTAACTAGATTT

AGTACACAATCGATCGGTTTTTGTTCCTGGACAGAGAAGGATGGTTCAGTCGGAATCCATTTATCGCT

CCAAAAATCTATTTTATCTCCTTTGCCCACATTCCACCTTAGCCCTTTTAATAACAATTCTTTTCCTT

TGATTAACCTAGACCACGCCCACGATGCACGTCTTCTTTTACATGCTCTTAGACACCCATCGTTAGGA

AAATATAACACTTTTAAAACTCTCGCCCATAATTGATCATGATTATGCAGTAACCTCCAATATTGTTT

TGCTAACAAGGCACAATTGAAGGTATGCATGTTTCGAAATCCAAGACCACCTTCATCTTTCGGCCTCG

ACAAATATTCCCAACTTTTCCAATGGATTTTCCTTTCTTCTCCATTTCCACCCCACCAAAAATTTCCT

ATCAATCCATCTATTCGGTTGCAAAGATCTTTCAGGATTAGAAAGCAGTTCATAGGGTAAGCAGGAAT

CGCTTGCGCTACACCTTTAATTAGGACCTCTCTCGCCGCTAAGGACATCAGGGTTTTTTTCCATCCCT

GGATTTTATTCAAGATTCTTTCACGTAAGTAAGCCATGACACTTGATTTAGAACCTCCCCAGCTAGAC

GGTAGTCCCAGATACTTAGACTGAGGCTTGAACCTCGACATTCCTAGTTGTTGTAACAAATCTTGTTG

CTTATTCGGAGGACAGTTTGTAGAGAAAAAACCCTCAGACTTAGCTAAGTTGACAGCTTGTCCTGAGA

CATTGCAGAAATCTTGTAAGATACCCTTGAAGGTACCAACATCCTCATTATTTGCTCTTATGAGGATA

ATCATCAGCAAAAAACAGATGCGAAACAATAGGGCAGCCACGAATGAGAGTGAAGCTTTTGAGGTTGC

CATATTGTTAATAGCAACATTGAGTTTTTTCGATAACACATATGCGACTAGTAAGAAGAGGTACGGGG

ATAGCGGGTCCCCTTGTCGAATCCCCCTTCTAGGCTTTAGGTCTCCAATGTTTGTGCCATTCACTCAG

ACCGAAAACTGAACAGACCTAACACATTCCATCACCCATCGAATCCAAGGGTCATCAAAACCCATACG

TTTCATTACCGCTTCTAAAAAATCCCAGTTTACTCTATCATATGCTTTATTTAAATCAATTTGTGTCA

CACAATTGGTGATTTCTTGTAGCTACCAATTTTCGTGTTTTTATCTTTATCCTAATCTATGTGAGACT

TGGTATTACGTACATTTGTATTGCTGTGGTGTGTTTCGGTAAATAAAAAACTCAATGCTGACGAAGTA

TGCATAGCATAAGAATGAATATCTTAACAAAATACTCTTAACAAAAATCGTTATCCAAATGACATGAT

TTCAAACGTAATTGATAAGATGCTCTTCAGCAAGGCCTGTCATTCAAAGAAAAAAAAAGTTTTGCCTG

GATAGATCATAGAATGTAAATGCCTTTACACAATTTCGTTCACATAACCGATTTAGTTCCTAATTTCA

TATGGAGCGAGAGTGGGTGATATTAATTTATAGGAGAGTAAAAAGTTTAATATCAAATCAAACATCTT

TGCATATCTTCATTTTCAGCAACTACTCTG 

 

PvG34 (+/+) 
CTCTCTCTAACATACACAGATACATTGTATAAAACATATGTGCCTAGTGATGAAAAGATGAGAGGAAG

CTAATTATCAACGATAAAATATTCAAAAAGGACTCCTTCACCAAATTAATTAGCCATCCCTACTCTTG

TGTACTAGCTTTCTCTCTCTATATATATATATATATTTTATTTTTTTTAGCTTGTTATTTTCCTTTTT

TTGTCAGTTTTTTTCCTTTTATTTTTTTGGGTATTGTTGTAAAGAATAATTTAGATTATTATAAATTT

TTACCGGGTAAATATGAAAAATTTGGAAAAATAAGATTTTTAGGCTTTTCTAATCTACTTAAGTGGTT

GTTGTTAGATGCTTAATAATGGGTTGCGCTTATTTGGCTTATCAAAAAAATAAAAATGGGTTGTGTTT

ATTTTTAGCTTTTTTGTCACCTGTACTTTTTTGTATAATATTTGTTTATTGGGTTATTACTAGGTGAA

CAATGTCACGGTTTGAACAAATTGATGATAACAGTTTCTCGAGTCCCGCTCTTACTATTAATTCACCT

CGTATAAATAAAAAGAAAAATTCAAGATTGTGGTCCAAAGTCCGGTTAGATTTCAAAAGAGAAGAAGT

AAGGACATTTGTTGGGCACATTGTAATATTTGTAAGAAGAAATTAACCGCGAAGCACACGGGAGGGAC

GAGTCATTTGAAAAGTCATGCTAATAGGTGTAAGAAATAAACAATGAAAAGGAAACAGAATTTGAAGA

AGTACCGAAATACGAATTTAGCTAGGTTAAATCGCGAAAAGATTTAGCTTCTATGATCATTTTACACG

AGTATCCCCTTTCGATAGTCGATCATGTAGGTTTCAGAATGTTTGTTGGAGGGCTTCAACCAGATTTT

AATATTGTGTCTAGGAACACGATAAAAAAAGATATTATAAAGGTTTATGATGTGGAAAGGGAGAAAAC

GTATAAATTGTTAGAGAGTGTTCGTAGACTATCAATTACCTTTGACATGTGGTCCGCCAAGCCAACAA

AGAAAGGTTTTATGGCAATTACGGCCCATTTCATTGACGATAAATGGCGTTTGCAAAATCGACTTCTT

ACATTTGTCTATGTGGCAATTCCACATAACAAACAAGTGTTATCGAATGTTNNNNNNNNNNNNNNNNN

NNNNNNNNNNNNNGATCGTAAGATCTCAGCAATTACAGTTGATAATGCTACAACAAATGATGCTATGA

TACCGTTGATTTCGACTGAGCTATCAGGGATTCGTTTTTAATGGACGGGAAATTATTGCACGTTCGTT

GTTGTGCACATGTACTAAATCTTATTGTTAAGGAAGGTTTAGCAGCTGTTGGGAATAAAGTTGAAAAA

ATTAGAGTTAGTTGTGTTTTCTGRAYCGCGACASAATCTAGAAGAGAGAAATTTGAGGYCGCCRCGGC

WSAGCTGCATATTYCTTATAYRAAGGGGCTCGAACTTGATGTTAAAACGCGGTGGAATTCGACCTATT

ATATGCTTTCTAGGGCTTTGCTCTACAAAGATGTATTCAGGAAAGCTAAGAAAAAAGATAAAAGTTAT

GATAGTTTGCCATCTAGTGATGATTGGANNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN

NNNNNNNNNNATAAAAGTTATGATAGTTTGCCATCTAGTGATGATTGGATTTTTGCTGAGGAGATATG

TGCGAGACTTAATTTTTTTGCGGATGCGACTGTAATCTTCTCTGGTACTAGTTACCCCACTGCTAATT

TATTTTTTAAAAAAATGTGAGATAAAATTAGAATTCGATAAATGGCTTTTTAGTTCAAATGAAAAAGT

TGTAGCAATGACTTTTAAAATGATAGAGAAATATAACAAGTATTGGTCTGATTGCCACTTGATAATGA

GTATGGCTTCTATTTTAGATCCAAGGTTTAAATTAAAACTTGTTGAGTTTTATTTCAATAAGTTGTAT

GGAGTTGGAGTGACAAGTAAACATGAAGTCGAGAGGATTCAAGAATCCGTTTATGCATTGTTTAATGA

TTACAAATCGAAATTTGATGCTGTTAATAATGATGTTACATCGTCTTCGGGAAACTATAACATGGATG

TGGATGAGGAAGATAATTTGAGTGGTTTTGATGTGTTTGTAAATGAGACTACTAGAAGCTCGGAATCC
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GAATTAGATGTGTATTTGAGAGAGAAATTAGTTTCTAGAAAAGGAAAATTCGATATTCTTAATTGGTG

GCAATCGCAAAAAGGTTTTCCTATTTTGCAGATGATCGCAAAAGATATTCTCGCTGTACAAGTATCTA

CCGTTGCTTCCGAATCTACTTTTAGTACGAGTGRTAGATTGATTTCWCCTCATCGGAGTAGACTACAT

CCGACTACATTGAAAGCTTTGATGTGTGCCCAAAATTGGCTATGGGGAGAGTTAAAAGGTAAAAGAAA

TCATTTTCGTTTCGAACAATTAATTATCTACTGTAGTTATATTTTTGTCTAAAAGTTTGTAGTTGTGA

TTTCCATTTTATTGGACCTACTTAAGTTACTTAACCTAGTAGATACATTTACATTTTACTGAACCTAC

TTAAGTTTGTAGTTGGGATTTCCATTTTATTGTTAGTTATATTTTTGTATAAAAGTTTGGAGTTGATT

TTCTTATAAAGTTGTCTACATTTCGTATCGAATGTTGGTTTACATTAGTTACTTTTCTTTTTTCAAAT

TCCGATTCCAGCCTAGATGCGAGTTGTCTCCCGAAAGTTAACGATGAAGAAGAGGAGCCTATTGACGA

AATGGAAGCGGGAAGTAGTGGAACAAATGATCATGTGATGATTTAGTCTTTCACAATGAATTTCAGGA

TTTGAAGATGCTTAATGTAGTTGATGAGCTTTCAGTTAAAGGTTATTTTTACGACTTTAATATTTGCA

TGTATGATGTATGTTAGTGAAGAACGGTGATGAACTTTGTTTTGGAATTGGGATTTAC 

 

 

PvG35 (+/+) 
TCTCAATCCGGTCACCGACCCACTAGGGGCACTACTAACGAGGAAAATATGTTTTAAGTATTTTTGGG

CCGTAGCGCCCCCAGTTTTATGCCCCAGTCCGGTCACCGACCCACTAGGGGCATCGCTAACAAGAAAA

ATATGTTTTAAGTATTTTTGGGCCGTAGCGCCCCCAGTTTTATGCCCCCGTCCGGTCACCGACCCACT

AGGGGCATCGCTAATAAGAAAAATCTTTTTAAAGTATTTTTGGGCCGTAGCGCCTCCTGTTTTATGCT

ACAATCCGGTCACCGACCAACTGGGAGCACATGCTCCAACAGTGATAAGTAAAGTCTTATCACACCGG

TACAGTCTTACAGTTTTATGCCCCATACGGGAACACCGGTACAGTCTTACAGTTTTATGCCCCATACG

GGAACAGCCCAGTGGCAACACCTGCTCCAACAGTGGTAAGTAAAGTCTTATCATCCCGGTACAGTCTT

ACAGTTTTACGCCCCAGACGGGTTATGACCCTATGAGAGCACCAGTTCAGTATCAAACCGGCATAAGC

CTATGTGGCCACCGTGCGCCCCAGACGGGTTATGACTCTATGGGAGCACCAGTTCAGTTTCAAACCGG

CATAAGCCTATGTGGCCACCGTGCTCCCCAGACGGGTTATGACCCTATGGGAGCCCCAGTTCAGTTTC

GAACCGGTATAAGCCTATGTGGCCACCGTACGCCCCAGACGGGTTATGACCCTATGGGAGCACCAGTT

CAGTTTTAAACCTCCATAAGCCTATGTGGCCACCGTACGCCCCAAACGGGTTATRACCCTATGGGAGC

ACCAGTTCAGTTTTAAACCTGCATAAATCTATGTGGCCACCGTACGCCACAGGCGAGTGATGACCCAC

TGGGAGCACCTGCTCCAATAATGATAAGTAAAGTCTTATCACTCCGGTAGAGTCTTTCAATNNNNNNN

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN

NNNNNNNNNCCGCGACTATTCCAACATAGTCCATCTTCGATAGTATTCGAGCTCAGCCGATCACGGGC

TTCTCCGACATTGTCCATCACCGACAGTCTCTGAGTCTAGCCCACCACGGCTTTCCTGGCATAGTCCA

TTATCGACAGCCTTCGAGCCTAGGCCACCATGGCTTTCCTAGCACTNNNNNNNNNNNNNNNNNNNNNN

NNNNNNNNNNNNNNNNNGACATTCCCCGACCTTTGTCCGTCCTGGACATCTCTGACCTAGTATAAAGT

TACTATTTAAACCCCTCAAATCCCAAGGAAGACCATA 

 

PvG36 (+/+) 
AAAAAACTTTCAAATTTCCAATTTAGCTACCAATTAATCACGAAATCATGTCACGTGGCAGCACATGC

TTGACAAACGTTAACGTGAGAGCATAATTTTGTCATTCTTCACCATAATATATAATTATAGAAAAACG

ATTTCCCAAATTCCACACATAACAAAAATCAGCACATAGTCCAAATTTGGAAGGAAATGTTGTTCTGT

AATGATATATTTTGATGCAGAATGATTAAATTATCCTCTCACGTTCAAGTTTATCGAACACGTGCTGT

CATGTGACATGATTCCGTAACTAATTTAGATAGTGATATCTAAATTGAACAGTTTATTATAATATATA

TCTAAATTGAGAAAGTTAATAATTAACGTATATTTTCCAAATAAACAAGTATCCTTTCAAAAAAATAA

CTTAATAAACAAGTAAACTCTCCAAGAGTCCCTCCCTCAAAACCATTTTTACTTCACCCCTCTACCTC

TCTATACCTCTCTCTAAGTCGAAAATGTCGACCGACCTGTTCGGGTTGAAAGCAGTGAAAAACGTGGT

GAATGATCTGAGCGAAACGTACGCGACAGGTGGAACGAGAGCATACGAATGGAGAGTATCTCAGCTCA

AGGCTCTCTTGAAACTAACTTTTGATCATGAAGATGATATTAACCAAGCTCTTTATCAAGACCTCTCC

AGACCACGTATTGAATCCTTCATGGAGGTTCTCTTTATTTCTCTCATGTGCATATCTATCTATATTAC

TATATCATGATTCATGAAGTTACTGATATTGTCATTTAATTATAACAAAACTTTTGCTTCAGGATTCA

GTTAGTTTTTGAAGCTATGTTTTCAACTTGGAATTTTTTTCAGACTAATTGTCAAAAACTATATATTT

TCCCTTGGAAAATTAAGAATACTATCTTCTTTAAGACGGTCAAAATTCAAATACAAGCTACATAAGCC

GGTGAACTTCCATGGTAGTTTATTACTCGTTATTATAGATTATCTTTATATTTATAGTAGAGGTAAGT

GGTAAAATAGACTTTTTGTTAAACTAGTTCCAAGTGTGAGACTATTATTGTTCAGCCCAAAATTTTAG

TTTGTTTAGTCCAGATATGTGAATCAAGGTGGATCTTGAGTTGTCCAATCAAATGAATAGTACAACTT

ATATTATTTTTTTTTGAAAAAGATAACAGAAATTTGACATAAAAATCTGCAAGCAAAAAAACATGTAT

TGAACTTTTTTTCTTTACTCTCGTAATTAGTTGAAGGCCAAAAAAAAAAACATGTATTGGATATTTCT

GCAATTTTCAATATATCTAGCTCAAATTTGGAGTATTCTTGTACGTTAGGACTTAGAAAAATATGATT

ATTATGTTGTCACCTTATTATAATTGGTTGTTCTGAAAGATCAAAAGTGGCTGTTGAAGTTCTAATAA

ATTTTTGATTCTCTCTATAAATTGGTGGACAAACATTTGCCTGTTTACCCGTAGAAAAGTCCTTGCAT

ATTAATCATCTTTAAGGATGTAATTAAAATATTAAAATGGATTCCTTGACCATTTATTCTAATTATTT
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GGTGAAGTTGGTTGAGACGGTTGACTTTTAGATTATTCAAGATATTGGCTCAAGTAATGTTGAATTGG

TTGTTGATGAGTAACTCTTGGGATTTTCCATGTACTTGGATGAACAACTATTGAATTACTGGATGTTT

TAATAGATCTAGAATAGTCTATTAAACAACCCTTCTAAATTTGTATTTTTTCCTTTTGTTTTATGTAA

CACCGAGTATTAGTTCCATCATGTACCCACAGATAGGTATATGTTCAAACGTAGTTTTTCTTCTAGTT

TTAGTTTTTTTGCTTGGCTTTAGAAAACTTCAACTACTTGTGGATAAATGTTGATAATGAAATAACTA

CAAGAGCTACCCTCTTTTTCCTTTCTTTGCAAATTTCTACTTCTAGCTTAAGACATACCTGGAAAAAT

AGCTAAAGGCAATATTAAAAATAGTATAACATTTAAGAAATTCGTTTTTTTCTAGACTATTATAGAAG

GCATCTATTAGAAGTAGATGACAGGTTGTTCTAGCGAGTAACAATGGACAAAGAGTTGCTGCAATCCA

AAATGAATTCCAGATGCGAAATTGTGGTACAGTTGCCGGACTAAAATTGAACGGCTGAGATTTATTGA

ATTTTAAAAAGATGAATTAAAATAACATAGAATAACAAAACAATTCTTTAATTGCATTTTATCCCAGA

CGTTGGATCTTAATTCGCGACTGGGATAAGCAATTGGATTCGCCTGCAGCAATTTGCTATCCAGTAAC

ACTAGCATTGCTTCTAAGAGGATCTTTAATCGGGAGGTTGTTACAAGTTTCTGAAATCACATATGTCA

TAATAGCGTTTACCTTGCTAGCTGATTCTGAGAACAGCCATCGAATTGATCGGTAAAATTGGTGAATC

TTTTCCTGAACAATAGGAAACCAACTTGCCTTTAAATATCTTCTTTGCTCCATCTGCTTTGTGCGTGG

AAGTATTAACACATAATTGACAGTTAAATGAATACTTATAAATTTTTGGCAATTGAATTTTAATATTT

GTGAAAAAGGCGTGTACTAATTAGGAGTAAATATGCACTTGTCCATAATTTTGACTCTTCCAAATAAT

GATTCGTCTACTACTTCACTCATTCTGCACAAGATTAAAGTTTTGGCTGATTAATCTGCTAGAGTTTG

AGATGTAATAGCATTTTAATAACTTCAGCAATTTAAAATTTGTGTTTCATTTAGGCCTTTTCCTTTTT

CTATAAGGAACATCCAGTTAGGCTCCTAAAGGCTATGTGTGCCTTGTTAACTTCAAAATCTAGCTTAT

GCAGCTTTCATGAATGGTTAAACTTAATGCTTTTGGATGACTTTTCAATGGGATCTGTCTATCTATTA

CAGTTGATAAATCTGCAGTTATTTTCGCATTGATGTCCTTGCTTGAATATATTTTCGCTATTTCTTTT

GCAGATTCAATTGATCAGGGGTTCGTGTGAATTTGCACTTAAAAATTTAAAACATTGGATGCAACCGG

AAAAGGTTCTTCATGATTTCTCTGATCTCTTTTAACTTTTTCTGTCTATCTTTTTTTATCACTGATCA

GTATTGTCTTAGTCTTGGCAACGTCTATGTAGGGACCTAATTACCAGAATTGTTATTTTACACTGCAG

GCTAAAACTTCTATGACCACTTTCCCGTCATCAGCAGAAATTGTGCCTGAACCATTAGGAGTGGTGTT

GGTTATATCAGCTTGGAATTATCCTATCAGTATGTGAGATAGACCTTAATGCTGGCATAATTGTTATC

TTCAATTAGCGTTTGTTTGCTTGTTTGCTTGTTTCATGAGTTGCTTAGAGTTAATTGGGATATGGAAC

TTTATAATTAGTTTCTTTAGTTCTTCTGGTAGAATTTATAGATTCTTACTCCTCAGTTTTAGTGATAT

TTCTTACATTAACATATGGTTACCTTTTAACTTTTTATTATATTTGCCAAAAAGAGAACCAGATTTCA

GAAGTATATCCATAAGAAGGAAACCAAACCAAATGTTTCTAGTTTATATAGTCCTACACCGAAATCAT

AACATAAAGTCATAAACTAATAATGTCATATTGAACTGGTCTTTGTTCGGTTGTTCCAACTCGTCTAA

GAAATTAATACGTGATCGAAGTCGGAGTACTATACTGCAGTATCTAAGGAGTTGAGACTTAAGAGCTG

GTTCTCATGGTTATCATTATATTACAAAAGTTTCTCCTTTCTTTAACGAATGCAATAATTGAACTCCT

TCAAGTCTTGACTTTTTCTCTGTTTGCATCAACTCACCTTTTTTGCCGGTACAAGCTCATCTTTCGTA

TCAACTTAGCCTAGATTACTGTATGAATTTTTGACTGGCTAGTTTTGTGATACTTCTTTTTCAGTGTT

ATCTCTTGACCCAGTCGTTGGAGCTATTGCTGCTGGGAATGCCATAGTCTTAAAACCTTCGGAAATAT

CTCCTGCCACATCATCACTTTTATCAAAATTATTAGAAAAATATATGGATAACTCTGCGATAAAAGTT

GTTGAGGGTGGTATTACTGAAACAACAGCGTTGCTTGAGCAAAAATGGGATAAGATATTTTATACAGG

TTTAAGGCGTCTAACAACTTCTTCTTTTGGTACCTCATGTTTTATGCCTTGCAGCCTAATTTACATAA

TTTTTTCACTTTTTTAATAGGCAACGGAAAAGTGGGACGCATAGTAGCGGCTGCAGCGGCGAAGCACC

TTACACCTGTTTCCTTAGAGCTGGGAGGAAAGTGTCCTGTTATTGTTGACCCCAACAACATCGATATA

AAAGTATAAGAGCTAAACACAATATGTCCATTTTGCTGTAAATATGAAATGTTATTTTCCAATTTAAC

ATAATAGCGTCATTTTTCTGTCCCTGAAGGTCGCAGCAAGGCGGATTATTATGGGAAAATGGGGACTA

AATTGTGGACAAGCGTGTATTTCTGCTGATTATGTTATAACAACAAAAGAGTTTGCCCCACAATTGGT

AAGCTTATATTAAGAGGGATTTAAACACTGTTATCTTTTTCTTTTTCATTGGCTTATTTGTGTGACTC

GTTCTACAGATAGACTCATTCAAGACTGAGTTAACCAGTTTCTTCGGTGACGATCCGTTAGAGTCAAA

AGACATGGCTCGCATTGTAAATTTCAACCATTTTAATCGTTTATCAAAGTTCTTAGATGATGACAAGG

TCGCTGGCAAGATAGTTCATGGGGGTCGAAGAAATGAAAAAACACTGTGAGTTCTTTACTTGATGCAA

TTTAACATCCGCCAATTATCAAAGATTCAATTATATAAACAAAAAACTATCTGTATCTAACTATCTAT

TGGACGACTAATCTTTTGCAGAAGAATTGCACCCACGATTTTGCTCGATGTCCCAGAAGACTCTCTTG

TTATGAGTGAAGAAATATTCGGCCCTTTGCTTCCGATTGTAACGGTAAATTTACTGGAATGACCATGA

AGATTGAATTAGGAATCCTGTTTTCCATTTCTTTTTATCATCGGTAACTGTAACATATACCATTTTTT

AAGATGCTTCCCGGTTCTTTCTTGGTTATATAAAGGTTGATAATCTGGAAGAAAGCTTTGATTTTATC

AACTCAAGAGACAACCCACTTGCTGCATATATATTTACCAACAATAAGCAGCTGAAAGAGAAATTTGT

TAGAAGAATCTCAGCAGGGGGTATGCTCGTCAATGACGTTGCTTTACACGTAATTATTCTTTCTCTAA

CTATACATTAACACGGCTCGCATATCTCAATGCATATGATCAATTTCGACAAATATGAAGTCCGGAAT

TACGATATCCACAGTCATGATTTACTTTTTTCTCCAACATTGTCTTATATTCTTCTAGACTAAGATTA

TATTTTTCTTGCTGAGTATCTGCTATGATTTCTATCCTCATTTACCTGTTTTCTTAAATCTATATGCA

TAGGTTTTCACAAAATAATACCAATAGTGCAGTTTCATAAATTGCATCAGTGTTTCCTTGGCTACCAT

AGTCTCTAACATAAGCTTTTGTTATGAAAATATTATAATTTACATTGAACCTTCTCCTTTTCAATAAA

CAGCATATCATAAAATTAGTTATACATTTGGCAAGACTATACCGGGTTCTTGTCACTCACATTGTAAG
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CGCATATTTGCATCCACTCAATGAATGTTATTGGCATGAAGCCATGTATACTGAATTACTAATATACT

CAGTTCACCATATTGCACACTTTTAACGTTTTATGATGATCGAACTAATTTATTTTTTCATCTGTCGA

AAACAATGATACAGCTTGCCAACCCGAATCTACCTTTTGGAGGAGTTGGAGAAAGTGGAATAGGCGCG

TACCATGGGAAATTCTCTTTTGATGCTTTTAGCCATAAAAAAGCTGTTCTTTATCGAACTCTAGGCAA

GGACCCAGATATAAGGTACCCTCCCTACACACCCAAGAAGCTAAAATTAGTCCAAGCGCTTCTTAAGG

GTAACATTTTCGGCATTATCTGTGCTTTACTTGGTTGGTAAGCAGTTTTAACGCTAAAATTCCACATA

TTAGTGGAAAACTATTTCACTGTCTCTTCACCCTTGCTCAATTCGTCTCAAATTTCATTTCTTGTTTT

ATATGTCATATCAAATACCATGTTGATTGTATTTGTTGTTTGGGTAGATTAAACCGTTGTAATTAAAG

CTTTCTAAATATTTGAGTTGGTATATTGCATATGATATTAGGAATATCCGATCATATTTGCTGATATG

TATTCACATGCAGTATTTTCCACTGATTCTTTCAGTTGCGGGTAACAAACAAGCACGAACAAGCTAAA

CAAGAGGAGGAAAGGAACTTATTAATACCTCAAGCTATTATGCTTTTTCGATTTACTTCTCTAATCTT

GACCTTTTAAAAATAATATACATGAAATTTGCCGATTCATTAATATAGACCTGGGTACTGAATTGATA

AATATCCGTCACTCAAAATTGACAGAGATGTTTTTAGTGACAAATTTCATGTCAGCTGATGA 

 

PvG37 (+/+) 
TTAGGAATTAAAATCTGCCCATCCTAAACAAAATTATCATCAAACGGATTAATATTTATTAAATCTAG

AAAACAAGATAAACCATACTAGGCCTTTTCAAGGTGAAGAAATTAGACTTTTATGAGCTTGTATAACA

CAAGTTGTTCCATATAGTTAATGTTTTAGACACGAAAGCTTGTCTTGTTGCAGGCTTTTTTTTTGGTT

TATTATTTGCAGTGTATTTGGCTACAAGCTTTGTTTTTTTGCTAATCGTTTTGAATAAGTGAGAAGGG

AGAAGTTTTAACCTGGCTGAATGCGACCCTAATTTTTCTCTGTACTTATTAGCTAATTTGCCCTTTTA

CAACCATATCTTTTTGCGCTTGTGTTTTTGAGGATTTTCTACCGGTCCGTTTTCTGCTTGTTGATTGA

AAATACATGGCATCTTCTATAAAATTCCACTTCTACTCATAAACTAAAGTTTTACTAATAAAAAATAG

AACTTCTTGTACTCTATATGCAGGTACTATCATGTGACTCTGAACATAGGTAACCCCCCAAAACCTTT

CTTTCTAGATATAGACTCTGGGAGTGACCTCACTTGGCTCCAGTGTGATGCACCTTGCACTAAATGCA

TTCCGGTAATTCTCGTTCCTCCTCCGTAAATAAAAAATTTCTACTCTCAATTGCAGCTGTCTGATTTA

CATATGTAAAGTAAATAATCCAAAGACACTTCTTTTGTCCTGAGATTCTCTGAGAATAATAGAATTGA

AAAGATTTGACTAGGTGGTGGGTATTGCGTGGGTGATTAGTTTATGAATAATCTCCGATATTTTTATA

TGGTAATGAAGTTTCTACTCTTTGGTTTATTTAGGGGTTTGAAACTCATTAGTAAGGGCTTTGAGATT

GACACTATTGCATAATAAACAAACAAATATGTTTTGAAGTGTTAAATAACCTATGTTGTACAAAAATC

CGTAATCTCTTGCTATAAAATCCCCTTATTTTTAAAAGCAACCTAGAGCGTTATTAGCATTATGGTTT

TTCCTTTTAGCATATAACTAGATTATAAATTCTGATGTCGTGGACAGCCTTCTTTAGATTTATTCAAT

TGTAAGAGTTGGACTTCCAATGTAGATGCATAACAATTTTTGGTATAGCCATCTAATGTAGAGGCTTA

AGGTTTACTGAAGTCTTGTTTCATTCTCATCATTGTGAGTCATAGTTAAATATTTAATTGAAGAATAC

TGTTTATGCTAATTGTACTTAATCTGTGCTTGTGAATTGTGATGGCAGGCCCCTCATAACCCTTACAA

GCCAAACAAAGACATAGTTAGATGTGGGGATCCCCTTTGTTCTTCACTTGCCTGGCCTATAAACCAAT

GTGAGAGCCAAGAAGAGCAATGCGACTATGAGGTTGAGTATGCTGATCAATGCTCGTCTATGGGTGTT

CTAGTAAGAGACTCGTTCCCGTTTAAGTTGAACAACGGAGTATCAGTTGCTCCTCGTTTGACATTTGG

GTGAGTGTGTACATGTGTTTTTTAACCACCTCTTAACTTTAGCCGACCCTTATAATTTCCTGAGTATA

GTAGTCACTCTCAAATTTGTTCTGCCAATCACATTTTTATCGTCCTCTCTCATGTATAGCATAGAATT

AGTTTCCTTCGTTTTTATATCGTGGATATATGGATGATCCAAGTTGTGATTGATTCTAAATATATTCC

ATATATTTGACGGTCCTTGTTATATTCTTGTGTACAGATGCGGCTATGATCAAGTAGTCCCAAACTCC

ATTCACGCTCCTTACACAGATGGAGTATTAGGCCTTGCCAAAGGAAAATCAAGCATAGCCTCACAATT

ACATGACTTGGGACTAATTGACAATGTTTTAGGTCATTGTTTAAGCAGTAAAGGAGGTGGCTTCATTT

TCTTTGGAGATGATCTTGTTCCATCTTCAGGAGTTACGTGGACCGCAATGTCTAAGACTTCTTTCGAG

TATGTACACCAAATATAGAATGATATCTCATTGTGGAATACATAGGTTTCAGTTATAACTGTTTATTT

TCCTCATATTTTTCAGGAAACACTATGCGCTGGGACCCGCTGAACTACACTATGGAGGGAAAGGGATT

GGAATTAAGGAGCTCCCGGTGGTATTCGACAGTGGAAGTACATACAGCTACTTCAGTTCTGATGTTTA

TGGAGCAACAATTACTATGGTTAGTGTGAAATAAGGGAAACATCTTTATATGTAGTTTCAAAGGTTAA

TTCCACTTTTATACCATAATGTATAATCAGATATCAAGTGTGGACTAATTGGTGAATAGTACACTATT

AGGCATTTCTGCACGACTTATTACACTTTTAAGTACCCGATTGAAACAAAAGTATATGCTGACTTGTT

AATTAGTTATGAATGCCAAGTACTGTATCACCTTTTCTTTTTCTTTTTCTAATTTTGTACACTATACT

GCTATGTATTTTTCATTTGATTCTCAATCTATGAAATCTTTCTGCTTAGTGTTGTTGTACAGATGCCT

AAGGGCATGTTAAGTTTGTGTAATACTTAGAATTTCTGTTAGGTTAGGTCACATAAGCGAGAAATCGT

GGTAAGTTTGTTTACGAAACTATAATTATCCCGTAATTCAGAGGTGACCTGGGATATTGTAACAACCC

CATAGGTAGAACTCACCCTATAAAACCAGTTATATAAGGGAGGGTGCCTATGAAGTTATATACAACAC

GAAGGTAGCTTACACTACCGATGTGGGATAATGTAGTTTACACTACATCACCCTAGGATCGTTACAGA

TATAACCCAATGAAAACTTTTATTTTGTATTGAACATGATTCACACCATTAGAAAGTGACTAATTTCG

AAACATAATGATTGACGTGAGAAAGTACGTACTGTTTGTTATCCCATTGGTTGTGAATTATTTCACTT

ATTTGGTGTTCAAATGCTTTTCTTTGACACTCAATAAGTATAGTACTTAAGGATGGACTATACTTTAA

TTAGACATGGACGAGTGACAACTTGGACCGTCGAACAAGCATAGGAAAGGATTTTTTTATCATTGGTA

ATGGTATTACCGTAGAATAAATGAGTATGCAAATAGTGGGAAGACTCATCCTTTATTCTGTAACTGCA



418 

 

GATGAAGAAGAATTTGGATGGCAAGAAATTAAAAGATGCAGTTGAGGATCAAAGTCTTCCAATATGCT

GGAAAGGTGCAAAACCTTTTAAAAACATTAATGAAGTGAAGAATGACTTCAAACCCTTAGTTTTAAGC

TTTAAAAAGGGGAAAAATGCTCAGCTACAATTGCCACCTGAATCCTATCTCATCATCACAGTAAGCAC

ATTTCATATGTACTGTCCTTCCATGAACTTATATGAACATGCATGTAGCAAATCGTGCACTTTAAGTT

TTATTGCATTATCATCAAAGATAAGTTAGGAAAGAGAATAGCAGTCAAGGTCTGGAGTATAAGTATAT

GTTTCTTAACTGAGGACTCGGTTAATATACATACAGAAGTGGAATTTTTTGTCAATATTTCTTCCTCG

AGTCTATTACTAAGATGCCTCATGACTTTGTTTGTGCCCTCTGATCATTTGGAGTCCTATTTATTCAT

TCAATAATATTTTCTTGTGCATTTTAGTTATTAAAACTTTATAGAATGATATGTAAACAGTGAACTCC

CTTGGTAGAGATATTCAAGGGAGTGTGCTACTGTTAGTTGACCCAGATAGAGTCATACAGATAACTGG

TTAGGGACTTTTCATGCTTAAATAGTTTCCTCCCCTCTGTCAGGAACATGGAAACGCCTGTCTTGGCA

TATTGAACGGCACGGAAGCAGGGCTCGATAAATTCAATATAGTTGGTGGTAAGAATCACGGAACAATC

TATTATGCATATTTATCTGAGATTTTTATATCTTCTAATATACCTTTATTGTGCCTGTGCAGACATTT

CTTTGCAAGGTAAAATGGTGATCTATGACAATGAGAATCAACAAATTGGTTGGGTTACTCAAGATTGC

GGCAGGCTTTGTAGGTACTAAATTATTACTTGCTTTTTTCCCCTTTGTTACTGAAGTGAGGAAAGCGT

GGTTAATGATTTAAACTGTCACGGTCTCGAGCATACTTTAATATAGGATGTGTTTCCCATATCGATAG

TGTGACACTTTCTACTTGCAAGCTGTTCGTCATTTGTTACACATGTTTTGAAACTTCCGACCTTTATA

TGGGATTTTTGACCACTTCTCTTACATTTCTGTTTGTCATTTTTTACAGCGTGGGTCGTGATTTTATC

GGAGACATTTCTCACCCATAATATTTTATAAATTTCCTTCACAGTTCCGTGAACTAGGTTTTGAACAA

GTCGAGCATAAAATCTCAACAAATGAATGCTGATCTAAATATAGTAATTAAGAATTAAGATCAATCTG

GACTTTCAAAACAGGAACACTTGGATAACATTTCTTTTTTGCTTCAAACTTGTGCATTCAAGAAGAGG

GTTCTATTGAAACTAATGCTTTCATAGGCTTCCTAAACTGAG 

 

PvG38 (+/-) 
GAAAAAGAGAAAAAGAGAAAAAGAAAGATTATAATATCATCTTTCTCTTTCTGATGCACTCTCTAAAA

AAATCTTCATATAATCACACCCTTACAAACTTGGTTGGGCAAATATCTACCAGACAACAATCATACAG

ATTGAGAGCTCTATGCTTTTTACCCTCATCTCTATAGCAACTCTTGTTTATAAATAATTGAGAAGCAT

ACTCTGTAACTGATTAGAGGTTAAAAACGATATTTACGAGCCTAGTATAACTCACTCACATTCAAGGG

ATAAGCCATTCGACCATGTTATCTCAATTTCAAGCGTTCGAGAAGAGCTATCTTTGTTTCTGTCATGG

CTGAGGCTGAAAAGTCCACTGTATACTCCTTCACTTACAACTTTGTCGATTTGAATGGTGACTGTACC

GAGATTACTCTGGAAAAAAACAAACATAATTGTGATAATGAAAGTTCCACTACATACATGAGAATCGA

GGAAGGAAAACTTCGGAGATATCAATTTGACACATATCTGAGCTTATTGTGTTTAAGAAAACAATTTT

GATACTTTGTTTTTCCTGAATTGAACAGAGGAAGAGACATCAGAATTAGCTTATCTCCTTTTTGCTTT

TGAGAAAGAGTTGCAAGATAAATACCATAAACAACTTGTTCAAGACCAGTTACGAAGATCAATGTAAC

TAATGCTAAAATTTCATTTACCTTTCCAAAAGTGCTTTTGCTTTTGCACAGGATGTGGAGTTTTTGCC

CCTTTGGAGGTACATCAAATGCCCATGTAAACCCTTCTTTCCACTCTGGGGAGGTACTGTTGCTCACT

ACCTATACAATCCAGAGAGTTTTTAGTTCGTAGGGTTAATGTCTTGATGATAATTCTACTTATACACC

TTTGTTAAGATTACCAAACACTTTTCAAGCAACTTTTAGAGAATATCATGATTGTCATCCACTGTTTT

GGCATAGTTTTTAACAAGTACAAGAATAAAGACATCCATTGAATTAATTTACTAATAAAAAGATCCTT

CTGAGATGTTAGGAAAGGTCTAGTAGGCAAGTGTTCAAGAAAAATAGCATCTTGGAAATTAGAAAAAA

TTAAATAGGGTTAATTATGGCTTGTTGACCTGTGTTTTGGCCACTTTTAGGATTGGTGACCCAACTTT

TAACAATTCCGTTTTAATGACCTAAATTGCCGTTACATTTCTTGGATGAAAACCGTTTTGAAGTTTCA

ATTTAATCCGTATAGTTTAAAACGTAACGATAAATACTTAAAAATTGTAAAAATTACACACTCATATA

AGCCCACTTAAATTACACACTTATATAAAACATGTGTTTAAGTGAGTTGCACAATTAGCAAATAAAAT

GAATACAAGTATCAAACACCATATGAACTCTATTAGTTGGGATGATATAAATATATCGTTACAAAGCT

AATTAATTGGAAAGATACTTACTCACAACTCAATTTTAATAATTTATCATTTTTTTTCATTTCTTCAC

GAATAATCAAATATATAGAATAAAGAGAAAACTTGTTAATATCATCCTACATAAATAAATTTGGATAC

AATAAAACCAAATATGTATGGGTTACAATCTAATTAATAAGACTCTTATTTTATTTTAGCATAAGACT

AATAACTCAAAAAATTCATACGTCTTTAATAAGTTTAACAATGAACTTACATAGCAAAAAAAATAATG

ATTTAACTTATATTTATTAATTTGTATCACGATGTTTGATAGTTTTATATCATTTTTAAATTTGCATT

AACAAAACTTGTTTTTTTTTTATCAATTTACATATGAAATTGTAACTTGCATTTGATAGTTTTATAAG

ATTTCGTATAAGTGTTTTTATTTTATGTGTAAATTTTATAATTTTTAAGCGTTTATCGTAAATTTTAA

ACTATACGGACTAAATTGAAACTTCAAAACGGTTTCCATCCAAAAAATGTAACGGCGGAACACTAAAT

CAACCCAAGCTATAAATTTAGGTTACTAAAACGGGATTGTTAAAAGTTGGGTCACCAATCCTAAAAAA

GTGGCCAAAACACAGGTCACCAAACCATAATTAACCCAATTAAATATAACAAAGGTTTGTAATCAAAG

CCAAGATGAACCTTAATGAGTTATCATCACTTAAACTGTCGTACCCTTTTAGGTTTATTGAATATCCT

TTCTGAAGGAAACTTCATTACTTGACATATCATACCAAGATGAAGCTGTATAATCATGGCAAAAGCCA

ATGCAAAAATAAATGTTTTTACCTGTTTTTGGGCTGCTTACCTTTGACAATTCAAGCACCAAAGCACT

CTTCTCAAGAAAAATTTTTTGGCTCTCAAATGGTCAAAAAAAGAAAAAGAAGTAACATTTGACTCTAA

TTTGATAGATTCCATTACCTTAGTTTGCCGTGGGGGACCATTCCCAATCGTCAAACGACAAAATGCAT

TTGTTCCTCCCATTACATGCCTTAAATTGTTTCCTCGCCTAACGGTAACTGTTAAGCAACCTGGTAAG

CAATGCAACAAACTATCTGCTCTCTCGTGAAAACTTGGCGGACATGTTTTCATCAGCATTTGAAGAAT
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TGGAACCGCTTCTGAGGCTATCATAGCTTGAGATTTAGATATATCTATAGGCATAGTTGACCATGATT

GTTTCAATAGACTTAAAGTGTCTAAAACTGAATCTTGAGCAGTTTCGGCACCAGATTTAAGAGCTGTT

ACCAATTGGGGAATACATAATGTAGCAGCCTCAGATACATGTAGCTTAGGGAAATTTGTGAAAATGAC

AAGTAAAGCTTTTAATGCTTCTTCGTTGATACCTCCTGTCGACCACAATTCTTTCTCAAGCGCCGCTG

TGAATCGATGCAATGACAAAATAAGATAATAGTAAACACTAAAATTTGCAGTGACAGGTAATTACATT

CTCACAAGAAATGAGCGAGTGTCAGCATAATAGTAAGTTCAACAGTGAGGGTGAAACGAACTGATAGT

TTTTGACATAAATTCTAAAAGCTAGCGTAATAAAAAGACATGAATACTAACCATAAACTTGCAAACTG

TCATCAGGATACAACCTTTATATCGGCAATGATAACAATCAAAAGATGATAAAACATATGCCATCACC

GAGACTATATGGTTAGAATAGATAAACTATGGGATCATCAGCGACATAATAACATTTTCACAAGTCAC

GACCGATTAGTAACTAAAAGCACAATAACAATTCCACCGGTGAGGGTGAATTGAAGGGATATAGTTCA

ACATTATGTCAGAAAGTACAGAAGTTCAACAACAAGAAAAAAATCACGAGCACTAAGCCACTAACTAC

AAACATGCAATTGATTAAACTGATGACGATAAACAATCAAACTGATGAAAAACATATGACATCCCAGG

GATTAGAAGATAAGCACCAAGTATGAATGTAAAACAATGATGTACATAAATTGGTTAAACTAGTATTT

ACCTGTCAAAGATCTGATAAGCTCGTTCGATACATATTCTTGAAGTGTGTGATTCGAAAACAAGTACT

TGATGAGTGAAGCTGCTTGCCCAGCAACCTCAGCGTTGGGAGAGAGCAGCAATTCCTGAATTATCAAT

ATTCCCCCGGCTTCTGCAATAGCACGCCTATTAGTTCTACTTCGCATGACAAAGTTTTGCAATGCACA

AACTGCTACCAATTTCAATTCCTCTGTGGGCTGATCTTCCAATAAACTTATAAGCGCACGACAAGCAG

ATATAGAATCGGTTGCCCTAGCAAGTCCTTCATGTTGTGACAGGTCACCTAAAGCAAGAGCAGCAAAT

AATCTCCCAGAATTTGAAACAGTTTGTGGGTCCAATAAATACTGTGCTAAAGGGGCAATAGCGTACTT

TGCCACTTTCATTTCTCTCACTCTTTTATTATTAAACAAAGTTTCGAGTAACCTTCCGCAAGCTTCCT

CACATTGGTGTGATCTTAACACAACTAATAAAGCATCTATGGCACCAGCTCCAGCCATTTCGATAGCA

CTGGAAGAATCTATTGTCTCTTGAACTATAAGTGCTTTTATTGCTATAGTTATGGTGCTTTCTCTAGC

CGAGTGTAACATTTTTATAAGTACGATAATTGGAACTCTGTAATAGTAGTCGGCGTCCGAGTGAAGAA

TATTAGATAAAACTAATATAGCTGATTCCCATAATTCAAGAGAAGGTTGGGGATCATCTTGCATTATA

ACCTTTGAAAGTTCGATTAGACCCCCAGCATCAGCTACTGCGTTTGGCCAACTTAATGATATATTTTC

TAAAGCCTTGATGGATGTCTGTTGTAAATTTAGTATTCCTATTCCGGCGAGTTGAACAAGTGGAATAA

CAGCGTTTTTAGTAGTAATATCTTGTTTAAAATGATCCAACTCTAGAAGACGACTTAAAAGTTCTGTG

CTAAGTTGCTGTATAGCTTGAGCAGAGGAGAGTAGAAACGGTATTAAGGGCTCGATAACCTGACTCGG

AGAAAGTTCTAAAAGTGCAAGGCTTTGTGGTTTCTCGAGAATGTTAACAAGTGTTTGTAAAGCACTGT

GTTGACCCAAAAGACTAATATCTGAACGAAATAAAACACCGAAAAGAGGGTTCACAATATTTGCCGCA

GCTGAGCTTATGGATATTGCACCAATATTTGTCAGAACACGAAATAATTCGGCAATTGAGGAGCACAA

CGTACTTGATGATCTGGGTAAAAGCTCGAGGCAGTTTTCCAATATTCCGGATTTAAACATATGCAATT

TGCAGAGAGTCCGATCTTGTCCTACCTTAATGAGAGCACTGATACTAGCCTCTATAAGTCTAACATTC

GACCCAGAAACTAAATTAACAAGAAGGTCAATAACATCTTCAGATGCAAGAGATTCTACTAAACGGTT

GTTATCTAACAATCTTTCTAAAGCACAAACACCGGATTCAACTGCAGTATCATTATCAGATTGAATCA

GCAATAAAAGAGGATCTAGGCATTTAAAACTAATTTCAGCTTCTCTGAGCTTCGAGTTCCCGAAAATG

ATGAAACAAAGTTCCGCTGCTTTTGTCTTAACTTCCAAGGAAGAAGCAGAGGACAAAATTTTAATCAG

GCTTGATAACGGGTTTTGTTCCAAATCAGTTAGAAAGCCTGCTATATACGAATCCTCAGAAGTTAATT

TAATCAAGCTTGTAAGTGCAACATGTTGCTCAGCTTCTGATCCAGCTTCAAGCATGTTAACCAAAGGC

TGAACTGCTTGGTTGGAAACTTCAGAATATCTAATATTATCAACATTAAAAAGCTCATCAAGGGCCCT

GGCAGCATTTAATCTTGATTTTTTTGACCCCAATCGTAAGACAGCTATAAGCTGGTTCAGAGAATTAA

AAGCTGCTTCATGTCGAACAAGCTCTGGGTTGCTATACAATATTCTCAAAAGGTCGGTTATTATTAAT

TCAGTAAACTCTTGAGGACTTAAAGATAAGTACTTTGTTAAAGCTTCTAATGCTCCAGCTTCAGCCAT

CAATATTTTATTTGAATCACTATAATTGGCGAGCCGGGTCAAAAGTTGAACAGATATAAGTGGTGCAT

TTGGCCTATCTGGCATAGGTTTTAATAAATCCACTAATAAAGGGATAGATTTACGAGCAGTTGAACCA

AATTTGACATCTTCAATTTCGAAAAGGTGGTCGAGTATTACTTGACCGGGACTTTGAGAGAGAGAGAA

ATCATCGCAAAGACCAACTAGGTTTGGAAAATCTGATTCTACACAACCGATCAAGGACATTAAACCAG

AAACTGCTCCAGAATTTGCAACTGCTAGACTTATTCCTTTGTTTCCGTTACAAACAAGAGATGCCATT

GCCTGGGCTGCAAAATATTTATCAGTCATTTCTTCGGATTTTAGCAAAAGTGCAAGAGAGGGTATAAT

ACGCAGAGTTGTTGAAGATGATACAACATTTTCATCTTCAAACAATATAGCTAGGACAAGGGCACTTA

TCCATATGCCCTCTGCATTCTCCATATCTGCCTGTATACAAACATAATACTTGAATTAGTCAGGAAAG

AGGAAATAAAGACACATATTCAATTAGAGATATCAAAGGAAATAAAAAGGCAATTTCAGTAGTAGAAG

AAGATGGATAAGGATCCTACTCAAAGTTGTTAAAAATTAACCGTTAAACCGTGTAGGTTCAGAAAAGA

TCACACCTACTTCTATGACTAGACTAATATTTTGTCTCGCTGCTGGTACTTCACTGCATCAAAATCGT

TAACAAGTTAACGTCCTTGTTTGGTTGCGGCTTTGAAAGTTGGCTATCTGGCATTTTTGCTTAAAGCT

GGATGGCGTTTGGTATTATCAGCTAAAGGTTGAGATTTTCTGTAAATATACCCTGAAAAACCTACAAG

ATTTCAGTTCAATAAAAAAAAACAAATGCCCTAAAGATTTAGGGCTTTTCTATAGGGAAATGGATAAA

AAAAACCATGTACTTCTGTTTGGGTGACACATCCGTCGCATTTATACCGGCAAACTACATATGAAAAT

TAAATGACAGTATTTTTTCTTTAAAAGAATGGAGCAGTACCCGTGCATTGGAAGTATGAGAAGCAAGC

TTATCAGAGAGAACCTCAAGTGCCCCAGCTCCCATTACAGCAATCTTATTCTTCCTATCAAAAGAAGA

AATTAACGATAGCAGCCACAAAGCTGTAGCACCTTCAATAATAGTGGCTGGATCATCAACATCAAACT
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TATCCGCTTCCAAATACGAACTTTTATCCACAAAAACTTTACTTCTAACTTCAATTTCGAGTGAAGAG

CAACTCGAGCTACACTTTATCATATCAACTAATGTGTAAATCAAGCGTTCTAACGAACCTGATCCATG

TAACACCTCCATTGCCTGGATTTTACATTCTTTAGTAGCACAAATGAGCAATGAAACACTTCCAACTC

TTGCCTCTAAACTTGAAGAGTCTGTAATTCTCATTGATAGTCCATTAATAGCTCCTGATTTCAAAACC

AACAAATCACCTAATAAAACAGGGTGATCCTTGCAAAGCCTAGAAAGTATCTCAATAGCTTTATCTTG

TAACAATGGAGGACCTTCAGCCAAACAGTGCACAAGAGGGTCCAGTGTAGAAGGAAACTCAGCAAGGG

AAGAAAATGGAAAAAGTGAAATATTCAAATTTTGTTTCGCCTTTGCTACGAGGGACAGTAATTCCAGA

GCCTCGAGAGCATCTGTTCCATCCATATCTGTCGTATTTAACGAATCCAACACAGAGAGAACAACAAA

TTGGCATTGACCGTTACCCCTGAAAACATCACCGATGGAAAAATGTTTTAGTAATTGATGTAAAGCAC

GTATGGCGTTATTCTTTCCATTTAAAGATCCTTCTCCTAAAACCCTAATCAAAGAAGAAACCACTTCT

TCGGCTAATGCCTCAGCAGCTATTTTAAAATCAGATAAAAGATTGGCCAATGCTGAAATTGCAGTTTC

ATTGGCATCGATGGAATTAGTTTTCGCCAACAGAATTAGAGGCTTAAGATCGCCTTCTGCAATATAAG

ACATAGTTTTCCCAGACTTCGTATTAAATTGGCGAGACAAAGCACCTAAAGCTCGAGCAGATTGTGTT

GCGATATCTTGGAAATTACTACTCAAAAGCTTCATGAAAGCGAGAACTACTTCGTCAGTTGCAAAACT

ATCGCAAATATCTTGTCTTTTGCTGAATATATCTGCTAAAACAGTAGCTGCACATTTTTGGGTTTCTT

CATTAGATGAACTTAAAACCTGCACAATCGTTCTCATCCCTTTACACGCTGGACCTCCCTTATGCACG

AGATCATTATGTGAAGCTAGAGAAAGAATATGACCAAACACTCTAATTATCTGCATCTTTGAAATTGG

AGACTCTCCCAAAAGCAAAGCTAGTAACTGGTTTATGGTAGCAGAATCGGCTAAACGTACGAGTTTTA

TAAGTGCTTTAGCAGAAGCTTCTTGCCCTTTATTTGCACCACATTTTAAAAGCCACAAAAAAGCTGGA

ATTGCCCCAGCACTCTCGACACATACACGTATATCTTCACTGTGACAACATAAGTTACGTAAAACATG

TGCTGAATCCTCTCTTGCCTTGTGGGACCCAGTTTCTAACAGCTGAACCAATGGGGGAATCCCACCAG

CAGCTGTAATAGCCCATTTACTGTCATCAATTTGTTCCGTTAGAATGAATAATAATCCAACGGCATAT

TCCTGATGCTGTTCACTCGACAAACCGAGTAGAGATATAAGTAACTGTATTCCTTCTCTCTTCCCAAT

AGCCTCCCATATACTCATCTCCTTGCCACATAAGCTAATTAGAGAAAGAATCAAATATTCCCTCACAT

CAGGAGAGGCCATCGTTGTTAATCCAATAAGCACTTTTTTAGCCTCGGCCTGATTAAGCTTTTCCGCA

AGATATAAGTTGCCGTAAAGACTTGACATAGCTTCTAGAACCCGTTCCTGAGCCAGCTCATTATCTTG

ATGCTTTAGTAAAGTAATTAATAATTCCTCTATTTCTTTAGCATCTAGTGGTTCTTCATCATGCATAT

CTTCAAATACCATTAGCGAGTACGCAAGTGCTCCGATTATATCAGTGACAGGAGCAGATAAATGCGTG

GACTGTGATAGTTTTCCGAGATATAATACTAAAGCACACATTCCATCACATATATTCACTAAAGCACA

TAAAGCATGCTTTTGAAGATCTTGGCCAGATTCTCCTTGCATACACTCTTTTGAAGGAGCAACTATTG

CTCCAATCAGAACTGGCAGACCATCTGCCTCAACAACTGCTTTTTTAGCATCGGTAGACGTTGAAGAA

AGCGCCTCCAAAGCATCAGCGGCGCTCGCACGTATAGATATATTATTCGTAGAATCCACAAGACGAAG

TAAAGCTCTGACTGCCCCAGAAGCTAATATTTTCGGGATACTATCGCTAAAAGCTAAAATTAAACGGG

CTAATAAAGAAGCTGCGTTTGATTGCGTAGCAACATTATCTGAATTTAGTAATTCTACGATAATATCT

ACACCTCCAGCCTCAAGTGTAGCTTTCCAATATCCATCTTTATCGCCACATAGATTTCTTAAAGCACC

GGTTACAAAACCCTCTACTACTTTGTCCTGTTTGTTTCTTAAATTAAGCTGCTCCCACAATGTTGGCA

CTACATTTTCTGTAACAAAAATTTTCATGCCCACATGATCATCCGAAAGCCCACCGGATGAAACTTCG

TATATAGATTCTGCGGCAGCTTTTCTTGCTTCCGTTGACTCAGACTTTAAGAGAGAAAGTAGAGGAGG

AACACATCCACCTAGGAGCACCTTCAATCTTACATCTTCGTCCTTACATAGGAGACTCAGTATTGAAC

AAACGTCTACTTTTGCAACAGGAGTGCCATTTCTGAGTATAGATATGAACAATGGCATAGCTTGAGCA

TGTGAACCAATAAGAATTTGAACCTCTTTTTTATCTCGAGCTACACTAAGCAAACGTGATGTGATAAT

TTCTTTCTCATTTTTTGAGGACATTTTAGCATGCAGCTGCTCCAAAAGATGTGCAACGGTAGCCATTG

TTTCATCTGAGTCATTCATTTTTCTATTTCCAAATGAGTCCCTGTGAAATAAACAGTATTTTTTTCAA

TTAATGTGTACAGGTATTACAGTCTATGAGTGTGTACATTTGTGAGGAACAACTCTATCTCTCCAAGA

AACACAAATACATATCCATTTATGGACAAAGACATGGCAACTGTCGAAAACTGAGGACATGGACCTAT

AGTTACATTTATTTATTTGTCCAAGATTATGGTTATTCTAATCACACCAAAATCGAAAAGCAAAACTT

TAGTTTGGTGAAACTGCATGGAATTCACATGAATTCTCACTGGTCCGCAGAAAACATGGATGAGGTTC

CCATTGGATTGGAAAGACATAAGTCATTACAAAGATGAGATACAGAACAACACATTTGCAAAAGCAGA

CCTAAATAAAATTCAGCTAAAATTCATCAACTACTAATGAGCATCATAATGGATCCATTTATAGAATA

TTCTGATTTCTTCGCAGCGGATTTTTAAACAAAATGATGCAAG 

 

PvG39 (+/-) 
CAGAATGTAAAGAACCAAAATTAAATATTATTCAAAACCTTATGCAAAATCTGTTACAACTTGGAGCC

ATATTATGTTATGGAATAGTAGCGAATCATCAATGTATATCCAAAAGACAAGTCTATTTACATACATG

TGCGCATACACTTCATGTTGACATGTGCAGTAGCCAAATTGCAACAAATTTCAACACCTAATCAACTA

GTTTACCTTAACCCCTTCTTCCAAGTGCACAATCATTGACCCTACATTCTAAGGTCTCCTGTGCCACA

TCGGATCACTTATCCGGTAATCACACAAAACAGTCCCCATGGTCACAAATCACAACATCCATATGGTT

TGACACTTGGTCAACTTCAGCCCACACAAACAGACTGAGATGATTTCAGGTTCGAGTCCTCGACTGTT

CAAAAATTTCCAAAACCAGAAGGACTGGAACTATGGGAACCCTCTGAGCAATTGACCCGTAAGACGAC

CCTTGTACAATGAGCTACACTTTAGTATGGCTTTTGGATGTACATAAACATGTCCTGCAATGGAGAGA

GCTGACTAGAACTCTGGAACGGTGAGACGAAATCGTTATCCATGGTGGCATCTAGGTAATTATACGTA
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GAATCGAAGGCATTTTTCTCCCACTCTGTGATATTGCTCTGGACCTCGGAGTTGAACTCGGGGGACAC

CACATGTTCTGAGCAGCTTGAATCTGTGTGGGGCTTTGGTACAGAATCCGACGTCTCTATATAAGCCA

TCTCGTTGAACATCCCTGCTGGAGAATGACGAGGCGGATACTGACTGTTGCTGATATTTGGTTTCTGT

TCGTAGATTTCTGATGAGTCATCATGTTGTTTCGTGTTTGCAGCTGCAGCGTTTAGCTTCTGCTTCTC

TAGTGAGCCTTTTTTGTTGTATATGCGACATAGCACCCAATCATCAAGCTGCAAAATTAATCGAAGTC

AGACCACAAAGCATTACTTAATAAAATAATGAAAGAGATGCAACTTTGAAATTTGAACATTATCTAAT

TAAATTATATCCCCTGTATTATTTTATATCTTCTCAATCTGGCCTAGCAAGGGATAATGCCCCGAAAG

AATGCACTGTCATCCGCTCAAGCCGAAGGCGGATGGATGCCAATGTCGGGACCAAAATAACAGTACTA

AAATTAGTAATCATATTTACACGCCGCACATATAAGCAATCTTTTGCTTCCAGTGTAAAAAGGATTAG

TTTAAATTAGTACGCCAGTTGATGGAATAAGTCTGTAGATGTCATCAATCCCAAATATGGCCCAGACC

TCTTACATCAATTATTTGAGGCTTTAAAACAAAATCTAGGTACTTGAACCTAATAAACAACAAAAAGA

TTGAAAATGACCCATTTGATTCCGTTCACACCAGTCGTATTTATACATAGATAGAGCAAACAAAGTAT

GCTAATTTGAGAACCTAAAATACATTCCGACTCAAATGACTATATAATCAAGTGTTTACATTTGATCA

CCAATTTTACCTTTATACCCCACTAGAACTCAAAACATTACAATTATACAGTTTTTGGTCTACTCCCG

TTGTTCTTGTACTTAAATATTTTTATTGATAAACTAAGAATCACTTTGCTTTCTGTATTTTGATCATT

AATTTTGAGTCGTTAGAAAACAAATACTCCGTATTATGTCTTTTATAGAAAAACAACCCCAATAACAC

CACACCATGGGACCAGGAGTAAGATCTAAATATCTGATGACATCTTTTTTACCAAAATATATATAATT

CTTATCGAAAGTTGAGATTGCATTAAAAGAAAAGAGATTCGGTTACGGATATTAGTTGCTCACACCAC

GCAACTTGGTGCTAATGCTGTAAAAAAAACTAAGATTATAAAAGCAAATTGGTTCCCTACCTATAATT

CGATTATGAACCATCATTTCAGAGACTTTTAGCAGTTTCTTCTATACCATTTCTTAAGAAAAGTACAC

ATACATCTTCATCTTGGGCTTACCATTTACTCCATTTATCAAATAAAGATGCTTAAATTTAAACAAGG

ACCAATAATTGATGCAACTATGTTAAAAAATAACCATAACCTAAAAAAAAAAAACTTAGGACAAGATA

CATACCCTTAAACTATTGCCCTTCTTACGAGCAGAGCGGTCCACATCAGCGAGCCTGTATTCATGCAT

GATCCAATTAGTTTTCTCCCCTTTTGGGGCTTTTCCGGCGTAAAAGACAAGTGCTTTTTTAATCCCAA

CAGCTTTCGGGTTCCCAATCGGCTTATCTGCTCCAGTTGCTTTCCAATATCCGCTACCTGCTGCCCGG

TTTGGCCGAGACCCATTTGGGTATTTCCGGTCCCTTGGGGAAAAAAAGTACCACTCCTTTTCTCCATA

CAAAGCCAGTCCTGTAATTTCATAAAGATAAGTTACTTTGTTTCAAGACTTACTCTTTGACAATCATA

TACTCCGATATCACTTTATAAACATAATCTAGGAGAATAAATTACACTCAAAACATTAATAACATAAA

AAATTACCGACGACTATAGATTTCTCTTTGGAATTTTCAATAGTACTTCAAATTTTACTTATATCTTT

ACAACTTTGAATCTAATATTAAATATTTTCCTTTCCAAAAAAACAAAAACAAAGTATAATACATTAAA

AATTTACCAAAAAAATTGTATTATCGGAAAAAAAAATCCATTTTTTATTCACAAGCAGGGAACGAAGG

AACTATGTGAAGACTAGAGACACTGCACCCCAATAAATGATAATAATTGATGAAAAATTATTACTTTC

CTAGGTGTTTCAATTAAAATATTCAAAAATTAATAATATCTCACAAATATAATTCAAAAATGATAATT

CCAATCCTAGAATTCAAGCTATTAGCTATAGCTACTTAACAAAAATGGAAATAATAAAAAAAAAAACA

TTTCTGAAATTATGAGACTGAACCCTGATTAAAAAAAGAAGCAATCAATCAATCAAGATATACAATTC

ACTTATTCAGCTAATGATATAAAAATTAAAGTAAATAAAATGATTTGAGTTAATAAAACCTTAATTAA

AAATAAAAACCAATCAATCAAAGATAAACAATCCAGCTAATGAAATAAAAAGCAAAGTATAAAATGAT

TTCTCAATAAATAAAACATTAATAATGAGTACCAGGGAGTTCCCAAGGGTCGAATTTATAGAGATCAA

TCTCAGCAATAATCGGTACAGAAATCTGCTGCGACGCACACTTTCTACACAAATAGTGCATCACCAGC

TCCTCGTCCGTCGGATGAAACCTAAACCCCGGTGGCAACACCATCTCACCGTTCATTCTTATTTATTT

CTATTCTTTTTTTATAATATTTCTATTTGATATCTCTCCTCTTTTTTTTCTTTATTTTTTTGTAATCT

GATATCTCTCCTCTCTATTATTATTGAAACTTAGAACGCAAGGGAGAATTCGGATATAAATAGACGAA

CTTAATACTAACTATTGGTCATTTACAATTAACCCCCATCAACTATCAATTATTGAAATTAACCCCCA

TCAACTATCAAACTTTTACAACTAACCCCACTGCTATCTTTTGCTCACGGAAAAAAAATACGTTTAAT

GTATTGTACTACCAATTTTTAGCGATTTAGTTACGGGACAAATAATTTTAACAATTGACCTACCAGAC

TACGAAATTTGTCACAATTAATAACCTACCGTTAAACGAAATTATACTCACATTCTCTTGTCTACCAC

ATGATGAGTGTAATTCTATCAACATATGTCAAAAATAAATCCCCAAATGTGAGATATAGTGACTGAAA

TCTAGTCGATTT 

 

PvG40 (+/-) 
AAAAAATGTACAATTAAATAATTTAGGTGCATGCATGGGTTGGACTATTTTCAAATCCGAGCCCCATA

TAGTATTAGAAATACTCTTCTTAAACATCATTTGATTTTCAGACCGGACTTGTCATGAGCTGAATTTT

ATTTCCAACCATTATATTTGTGGGGTCTTCTTGACTTGTAATTTGATCTCAATTTGCAAATAATTCAA

CCAAACAAGGTCGTAGGAGACTTACACAGAAGTCCCTTGTATATGTTTTGCCTATATTTTTTTTTCTT

CGTACTATATTATATGTCCGATTCGAATTACATGTGGATTAGGCGTGCATGGATACTTAGAAAGTTAG

AAACACATCAAAAATGAAGAAGAAAAAAAACTCTCAATACGTTTGATTCATATCTTACAAAATCTACA

AACTCATGAAAATACAAGCCATTTCGGGGATAGAACAAGGAACTCGTTGATAAATAAAAAGTTCGAAA

ATTTCTAGTGAAAGATAATCATTATTGTGGCAGTGGAATATCAGCTAAATCCTCTCTGAAGGGCATGC

GGTCTAACTCATAGGTAGTTTCCATGCCGATACGACCACCCTCCATACGTGTTTGAGCATGGGCGTTG

TCAAGCTTTGTCGGGTCGATAAATGTCACAATAGAGTCTTTCCGGAACATCAAATATATAATCGAGAC

TACATAAACTGCCATGAGAGGAAAAACTAGTATCCCGACAAACACTGTTGCAACTTTGGGTAAAGTGC
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TATGGATAATCCATCCGACAAAGGCCGTGCTCAGGTAATAAATGTTTATGCCCATAATTGCTATCCCC

AAAATCCAACAGATGACAATAATCTGCCCAATGGTTCATAATATTTTTTTAAAGAATAATATGCATTT

ATCTCTAATAGAGAATTTAAAAACTTAGTGAAGAAACATACGTATATTGAGTTCTTGTGTGGTCCCAT

CTTGGTAGAACTACTACTAAATTTGAGGAGTGGGATGAGAGCAAATGGAAGCTCAAATGACAAAATCA

TCTGAAAGAACAAATGTTTAAACAAAAGCATAAGTTTTCAAGTCAGGAATAACTATTAACATGTATAT

TTAGAGAACTGTATTAAAAAACGCGCTATGTAGTGCTTTTATTCCAATATATTGGTTAATGAAAAAAA

AACATGTGTTATTTGCTATATTGTTGGTAAATCGCTAATCATGCGCTTTTTTCTTCTAATAATGTGCT

TCTTGGCTAATATCCCGCCTTTTGCGCTATTTAGCATGAAAGGGCGCACTTTTCCCATATGATAGTGT

AATTTATTTTTATGAAAAACTAGCCTATAACATTATGGTATTGCTTTTTAAAACACTGATATTAATAT

AAATTCCTCGACATGTTAATATGACAGCTTCTCATTGTGGTTCAAAACCTTTTGTTTCTGTTTAAGCT

ACAAATTAGATAATATTATTGTGAATAATATTTTTCGTTGCGCTATTAAGTTACTAACCGATGCGATG

ATGATGAGTTTTCCTGCACCCGAGGACCCACCAATAATCGAAACAATAAGACTAGGTACAATGGCAAT

GCACCTTGTCATTAGGTTTCTCACCCATTTCCTCATCTTGAGATCCAAAAATCCCTAAATGAATGCAA

CTAAATTAAAAACCATGAATCTTTTTCTATAAAAGAATTGTACAAAATTTTTAGTTCATACCTGCATT

ATGAATTGTCCTGCATAAGTGCCTGTAATTGTGGAACTCTGCCCTGATGCTAGTAGTGCAATTGCATA

AATAGTCGAGCTTGATTTTCCCAATACATTCTGTAACATTTGAAAGTTTCGTAAGAGAAATTATGGTA

AATAAAAGAATCGTGCGGTAAAAAGCTATCTCGGGAAAAAAAGTTCACGTTCTTTTATTGGGGTATAT

TACTTAAAACTTAAAAGTTAGCTACGAAAAAGTTTAGTACCTTAAGAAGGAAAGAAGCGGAGTTTAGG

TTGAGGTCGCTGCATTGTTCTAAGTCAGTTGGTGAAATATTTTTATTTGAGCAAACGGTTCCTGATAC

TGAGATTATTGATACATTGATCAGAAATGCTACAAATAATGCAATCCCACTCTCAATTAAAAAGTAGC

GACATGCATCCTGCCAAGACCACATACATAAAAAGGCATATTAATTAGTTTCACATGAAAAAGCTAAG

TATTACTTAAGCGTCTTGTGATATTGAACTAAAAAGTAGTATTTGTTTTGTAAGGTTTACTGACATTT

ATGCCTCGGATAGAATTTGGTATCTTTCTTGAAAGGACAAGAGCTGAATGGAGGAAAAGATTATGCCT

GTAGAAAAGAAGGAGATAAGCAAACCATAATTAATTGTATTCCAAAAGAAACTAACCCTACGTGTCAA

TATTCACAACTAAAATGTTTGTAAATCTGCCAGATATAGAGCTCTCATAATATCTGCACAGTTGCATT

TCCCTTCATTGTTGAACTGCTATTTACAATGACTTTAGTGTTCCTTTTTTATCCGCAAAGGAACCATT

TTCTGAAGATAAATGGTATATACAAGGCCTGACATTATGGTGTAAGATGAAATGTGGTATTATTTCTT

TCTCAGATGAAGATTTTGTTTTTTGTTAATTCTGTGGAATTGGTTTGTTATAAAAAGTCATTTTCTAC

TAGTCGACAGACAGGGAATACCAGGCAATTACAACTAAAATGATGTACCTTGGCAAACTAAAACTATT

TCATTGCAAGTTATATAACTCTGCGTCCTTATAATCTATATGAATACATGTATAGCGGTTAGGTAGTT

TGACTCCCTAGATAATTACTAATATACAATATGTTAATTTTTAACTTTATGATGTATATAATAGGTAT

ATTTATAACTTCAGGAAACATTAAAAAAAACAGGAAAAAAAAAAACGAGGCAAGGAATCATACGGCAT

TACTAGGGCGCCCAACAAGGCGATAGCATCACCGGTGGCTCCATGTCCGTTCAATTTGGGGATAAACA

TCCCCTTAAGCACATCTGCAGCGGGTGGCTTTACATAACTCATTTCTCCGAAAAAACACGCAGCCATA

ACGAATACCAACACCGCTATCAACATCTCCAATTTTCTCACCTAATTCATTTCCCATTTATAAGATTT

TATTAGAAATATTACAAAAAATTGATCTTCCAATCAGGGAAACTTAAGTAGCTAGCTAGATTAAACAA

TCTATATTCTGGAGCATTTTGGATTAAAAAAAAAACTCTATGTGTTGGTTAATTACTTGAAATCAACA

ATTATGCATGTCACCCTAAAAAAATTAAAAAAAATATGCATGTCTGTGATTGTGTTTGTTTTGTATGC

ACTTGGGATGGGAATACAAGTGTAGACTTCATCGACCAGAACAACATATTTGGATTAGAGCCCCCAAT

TATTATGAATTAACACTTTACACCCTACTTAGAAATGAAACAACACGTATGCTGTAGAGAAGTGCCAT

GTGTAGAACAACACCAAAAACTTTTCGGTGAGAATACAAAAAACTTTCTGTCATTGGTTATTTGTAAA

AATACAAGTTCGGATGCTAATAATAAAAACAAAATTGGGAAAAAAACAAAGGCGGGAAGGTCAGTATT

TATAACAAATACCATAATGAGAACAAAAAATTAGTACATAAACTTCCAAGTTAGCTTTTGGTCAATGT

TTCTGGACATGTCTAGCTTTCAAAAAAAACAAGTTTCTATATCATTTCTTGTTGCACTTGTAAATTAT

CTATCTTTATATAAATAACAATGGACCTATGCATAAGTAAGTTGAAAATATTTATTAGTTTAACTTAG

TTTCGGTATACGTCCTTCAGATTAATTACCACAAAAACATAAATTTCGAAGATCGGGTTAGTATCTGT

TGGCAATCTGACTGCATTCAGATCTTACTTGTGTTTGTGTATGAAAGAAAATGCCAGATACTAAGCCT

AAGGTTTATCAGAGAACTTTTCGACTAATTGTTGCATTTTACATAACACATTTAATCACACAGTTTTA

GCCTTTGAGTGCTGATTTTCCGTATTTAGTGGTGAGTACAGCATATATACTTACATTTCTATTAATAA

TTTTTTTACTTTTAGTGAATTCCTATTTACTGTATCAATTTTTTAAAAAAGATTACCCCATATCTTTG

TAGACCGAGAAGTAAGAGAGTGCTAAATCCAGTCAAAAGAACTCCACCCCACACGGGGATATTGAACA

ATATATTTAACGCAAAAGCTGTTCCAATCACTGTTCAGAAGAGTGAGAGGAAAAAATGTTAAATACGA

TGATTAAAGTATTAAATTTGTGATCTAGCTAACCAGCACTGCAACACATATATAAGCCTTTTATAATA

TCAAGTATAACATTGTTACTGAAACAAATTGATCTTTTTGAAACGTATATACTTGTATTGTTACAAGT

TATAACCATATTTTCCTCAAACGCTAGTTGTCATGCATAAAGTGAGCAGTTAATTCTGTCAATTTTCT

AACTCGATGTTCCTCTCCTAAGAACTGCATTTATACTCTAGTTTGCACTTAAAACTAATGGTTTTCCA

CTTTTCCTTGTATAAAAATTGAATATAAAAAGTGAAAAGTAAAAAGGTACTAGCTAGTCCAGAAAAAG

AAATATTCAAACCAGCTATTCAACCAAATAATGTGGCATTTTTTATTTATTTATTATTTTAGTAATTA

ATTCTAACAAGTTGAGAAATTACCTTCAGGTATATCTGCTGCTATGACGGCTAACTCTGCTAGTAGCC

ATAGGCAATATTTTACAAAAATTGGATATTCTGCCTTGCATAACTCTGATAAATGTTTTCCTGTAGGT

AATTTTAGAATATAAAGAAATTATCAGTGTGTTTACATGCAATATACATTTTGTACATAGATTCTTTT
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ATTCAATTATATATTTCTATTTAAATTCAACTTCTTAACTTACCAGTGCTTACACCTAGATTTGCAGC

AAGTGACTGAATGATGAGTGCGAAAATTAGTCCGATCAGGATAACCCAGAGTAGCTGCTCAAACAAAA

AGTAATTTATATTTAAAAATTTGGTTGCCATAATTAATCCGAAATTAATTAAGTTTCAAATGTTTAAG

AAAAAATAATTATCCTATGGTTTTAGAAGTGAGGAAAACGATGAAACTCAAATGTGCTTCCCGTGTAT

GGTTAACTGGATAGGTCAATAGTTAATTAGATAATCTTAATTGTATCATTCATTGGGATGACCACATT

ATTAATTTGAAGTTGAAGTATGGAAGATTTATCCTTTTTTTGAATCTAATTAATAGTAGTCGATCACA

CACTGAAATTTCAGTGTGTCATAGTCGATCACACACTGAAATTTTGAAGACTCCTAAATGTTTGTGAA

ACTGTTAGAAATTTAGAATCAAACAAAACTTTGGTCCAAATTATACTGCATTAATTTCAGTCTAGTCA

ACCCGTTTATTAGTTTTGGGAAAATGAATATTTTTACCTCATATCTGTGATCAGCTCCCGCTTGCAAA

TCAGTTTCCACTGTGACATGATAGCTCAAAGTTTAAATTAACCAAAACTTAGATAAATGAATATATTT

TTAATACAACCATCTTTCTTAAAAGAGACTTACAATTTCCGGGGTCTAAGTAAGCCAATGAGACAAGG

AATCCAGGGCCAATATAAGCGAAAAAATTTCTCCATCCGGGTTTCTGATATTGAAAATATAGTTGTAC

AGTAGAAGTTGGTTACATAAAGATCATTATAAATGCAAATTTTTTACACGATATCATGATACAAGCAT

ATCCAACATTGAGGTAGAGATATATGTCTATAAAAGGTTTTTGATTCGTATCCCACGTTTTGGTCTTA

CATATTCGTTACTTCCAATAGAACCTTAATCTGATGTAGTTAGCACAAACCATAGGCAATGATTTCTT

ATGAGAAAATTACCTGGTGTTTTTTTTTTCTTCATAAGAACAATAATATATATCTCACAGCAACTATT

ACTCCAAACTGTTAATTTAGCTTCCGTTTGGCAAGATTACCCTTCGACTAGCACATTTTGACACACGG

AAGAAGGTAAATGCCCCATTTACTTATGTCGCATTTTCGCGCTATATAAAATCTTAATAAAAGAAAAT

TCTCAATTATGTTACGTTGAATCTCTCATCAATACAAATCATTAAAAAAAAGACATGTGTGTTCTAGT

CCTTTTTAAGTTTATTTTAAAAAAATGACTATAAGAAAAAAA 

 

PvG41 (+/-) 
GATCCGATTTTCAAGGTCTTCCAAAAGTAGAACAGGTATTAGAAGCGCGTTCAATCAAGGTTTAATAG

TACATCTCAACAGGGGACGAAGAGCAAAAACTGAATTGCAAGCACAGATATTTGCTAACAATTGCAAG

AAATAACAATACCAGATCGACGAAGAAAGGGAGCCACCAAAAACACTATTAAAAAGCTGAAACACCGA

TAACAACCTTACGGTTGACAAGCCACATAAGTACATAACACGAAGTAATAACCAAATAACAAAGAGAA

AAGCATAAGAAGTAGTGGAAACAAATTCCACCAAGCTATTCATGTAAAATCCCAGTTCAACATAAGAA

AAAATTTATTAGGATCCATGAAACCAGGAAATGAAAAACAAAAACAAAAAGCTCAATCACGCTCTCAA

GCGACCTTTCTCAGCTTTTTTCATCACTTAAATTCAAATCGTCAAACATTTCTTTACGGGGACCGAAG

GGACACCAGTTCATCAAAAAGCTATTCATACTAATAGCTCCTTTTTTCTTCATCAGCTCTGGCCCTCT

TCGTGTCATCGACTTCCATGTTGAGAGATTTTAACTTCCAAGAACATGGCTTGTGGCTATTTTGCCGC

TTTTCTTGGTTGCACGTTTTAATTAAAATAACATCTGGGAGTTAAAGGTCTTTACACTTGTCTAGCTC

AATATTAATATTAGCACCATACAAATCGTACCCAAGAACGTGATCCTCAGACTTCAAAATAAGGTCCA

AATGTGTCTTCACATTGAATTTAAAGGAAGAACCACAAGGGAATTTCGGCATGGGCAAAAATATAGTT

AGATTTATCCTGTTTATTTCTAGATGAAACAAGTCTCCCTAACACAGTACACTTCACCAAATCCCTAC

TAGAGAGTAAAGGCATAATTAATTTGCCAATATTTCTCAACATCTAACCAGCAGTTTTTCAAAGTTAA

AAGGATCCATTATACCTATTAGTTAATTTTAATCGTAGTCTCAGCTTATTACCTATTTTGTACTGAAA

GAGATGTGTTGATTTTGGTATTTTACAAGGTATTATGTTTGTACTTTTAAAAGAAAACTTTCTAATCT

ACATGTGATGTTAGGCTATTTTGTATTTTCCAGTCACCTCCCTATCAATATCAGCTTATTACTCATTA

ATCTCTCAACTTCGTTTGACGCAGAATTAGCTGAACCACGACAAGTCAACCTCATCCCACTGCAGCAA

GGTAATGAACTATAACTAGTTGACCCTATGTGGCTAGTCCTCT 

 

PvG42 (+/+) 
ACATTATATGAAAAGCTGCAATTTCTATATAGTTAGCCTATGCACCTGAATGGTAAACATTCCATCCT

TTTTGAATTTCACAGTCACGTCTTACTTTAATGACTAATACTGCTATAGAGTTTAAAATCTCGTTAGC

GATTGATAATATTAAGGAACGAACGAACATCATATGAAAAAATGTATTTTTTGCGGAGTTTTTTCTAC

TGTTTTTTCCCCTAGCCCTTGGGGAGTTCATTATCATGTTTATGTCTACTGCTTTATGTATTCTTATT

TCTGCTATGGAAATGGTAACTAACAAAACTTATTTTTTTAAGGTTCCGTGTTCTAATAAAATTCCAAT

CTCCAAGAAGGTACCCTCTACTGGAATCACGACTACAAGCTTCCCCAGAACTACCTTGCCAACAGCCT

TAAATGTCAAACCAATTTTGCCTGTTTCGGATAGAATTTCATATACAAGTAAAGGCAAAGAGAACAAG

AACATTAATGTTTCCCAAGTCAAAATGGATATTTCACCAACAAACTCAAATAGCGATACACTTTCTAT

GGACGAATCTCTGTCTACTTGTGATACTCTTAAGAGCCCAGAAATCGAATATGTTGATAACAATGACA

TGGCAGAAGTTGATTCCCTTGAGAGGAAGACCTATAGCAAGCTTTTCATTTCCGAGCCTGAGGAAGTA

GCAGGTATTTCCTTTGTTTGTTCGTTTTTTTCTGAAAGTGATTGCTCATAAATAGAATACTTTGCAAA

GTGTAGTAAAACAGTTAATCATTCTTATTGTTTGCAGAGATCGTATGCAAGAGAGGCAGAGATACGGG

TGAGGTTAACACTGAGGAAATTGCTGATCTTGATGATAACGTCATGGACCCTCAATTATGTGCAACTA

TGGCTTGCGACATTTACAAGCATTTACGTGCATCTGAGGTTAGAATCCTCTACCCGTTGTTCTTTTCT

AGATATGTTTGTATTGGTAATGGTATACCAGTTAAAAGTTTTTAGTCTTAGCTTTTAATACGTTTCGT

AAACTGGGTATGATTTTCTTTTGGTAAATTCTCGGCTTACTAAGCTGAGTTTATAATATGATGTCACT

GTGAAATAAGAATCTACATTTGACATTACATTAAGAGAACAATGCTTGACATTACATTCAGACATAAA
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TGCTTTGTTGTTCTACACCTGATGTAGACACTTACAGTTATTAATAGAAGTTCATTCAATCTTTTATA

AAATGGTCATGTTTGTATTTTGATAACTTTTAGGCTGAGTTAGATAAGTTCACAACACAGTTTCTCAG

TCGGCGAGGAGTCTAGACTGGACATTAGATTAAGAGAAAAATGATCTTTTGAATTATACATTTATGTT

GGTATGATGATTAGTCTATCATAGGAACTTGAACTTTTATGTGGCATACAAGTTCTGAGTAGAAGGAG

TGGAGGACCTTTAATCAATGGTGAAGCTATCGTTCTTTAGTTATAATCATGTTAATTTTTTTAACATA

TTAGCTTTTAATTTGGCAGAAGAGTAATAAAAGTAGTAGTTTTCCCCTAGTTTTTCGTGTGAAACATA

TTGTCATCTGTTCCAACTATAAACATGGGAATTAGTATGTCGATCTTGTGTTGTATTTGCTAATAACC

CACTATGATTACATATAGGTGAAGAAGAGGCCTTCTGTAGATTTTATGGATAGAGTCCAGAAGGACAT

TAATGCCAGCATGCGGGCGATCCTTGTCGATTGGCTGGTCGAGGTATTAGATGGATATATTTAACCTT

TTAAACAGACAAAACTATTAATTGATCATCTTATTAATCTTTTAGTTCATTTTATATTTAGACTTTCT

AACTGGACTTTTGATGATTACAGGTATCTGAAGAGTACAGACTTGTCCCCGATACTCTTTATCTGACA

ATTAACTACATAGATCGATATCTTTCTGGGAACACTATGGATAGGCAAAGGCTACAGTTGCTAGGTGT

CGCCTGTATGATGATTGCAGCGTAAGACATTTTAATATTAGTCCTTTTATAGAGGTTCATTTCCTTAC

TATGTTTCCCCAAAAGATAAACTGTTTTTAACAAAAGGTTTTATTTCAGAAAGTACGAAGAGATTTGT

GCACCTCAAGTTGAAGAGTTCTGCTATATCACTGATAACACATACATGAAAGATGAGGTCAGATGTTG

TTTCAATTACTGTCCTGAAAATATCTGAAAAACTTTAGTTATTGTTTATAGTTTCATTACGTATCGCA

TAAGGGTCTAAACAGTAAAGATTGCAGGTTTTGGAAATGGAGTCAAAAGTTCTGAATTTCTTGAAGTT

CGAAATGACAGCTCCAACAGTCAAATGCTTTTTAAGGTAATTATTGCTCATCATTCGGGTCTCGATTA

CCTTACCTTCCAAAAAAGGGACTCGTATCAGATATGAAAAATTGACTTTTATTTCACAACTGACACCT

TGGTATACTGAAATTTGCATTTTAGGCGATTTGTTCGTGCTGCCCTAGCAGTAGATGAGGTATTATCA

TCGTCTTGGTTACTTACTCTGTCTGTTCTGTATAATCTGTTAGTTACAATCTAATATCACCGTTAGAA

AGTAACTAATAAATCGTGTTTTTTTTTCCTTTTTGTCTCCCAGTCTCCACAGATGCAACTAGAGTGCT

TAGCCAACTATATAGCAGAATTATCACTTATAGAGTACAACATGCTTTGCCATGCTCCCTCTGTTATT

GCCGCTTCAGCTATTTTCTTGGCCAACTACATCCTCCTCCCCTCAAAAAGGCCTTGGGTACGTGTTGG

TATTTCTATTTTGTTTTCCGTGCTTATAATTCAAACAAGTTAATTTTTTTCACTGGGAAATGTAATTG

GAATTTTAATGTTCTTCAATTTGTACGATACAGAGTTCGACCTTGCTGCACTACACATTATACCAACC

GTCGGAGTTAAGTGACTGCGTTAAGGCACTGCATAGCCTTTGCTGCAACAGTTCCGCTTCTAGTTTGC

CTGCAATCAGAGAGAAATATAGTCAACACAAGGTAAAATATATATATATATATATATATATAACGCCA

CAATTACATTGATAATATATAGAGCTTTTTTCTTGTTTGGACTGAGAACTTTGTGGTGCGCGCTATAG

GTTTGCGCTTTAAAAAAACTGAGGTTTTAGTGAACTGTTCTGTTTTCTTGAGCTTTTTGATCATCTGT

AGATTACGATCCCAACTTGCTGTGTAAAGCCATAAATGTATATAAAACAGTGCTTTAGTAAGGCTTTT

ACCAAATATCTCTTTTGAAAATCCTCTTTTTCATTAACCTTAATGTTTTAAATATGGCTGTATATACA

TTACTGCATTTTTCAGAGCTTAGTTGATGTTTTGATGACCTTTATCTAATTGCTTGTTAATTCTTTTG

TGGATCAGTACAAGTTCGTAGCGAATAACTATTGTCCTCCCTCTATACCGTTGGAGTACTTCAAGAAC

TTGAGCTGAGGAAGAAAGGTGCCATGCTCCAATTTTCCGTTGGATGAAATGAAATCTCCTTTTATTTT

CTGTAGGTTATGCCTTTTGAGATAAAAAAATATGTTGATAGTTTTTATCTTTTTTCTTCTGTTGAATG

TTTGTAAAGTTTGAATTTTCTGACTTTGGTAGTTTCTTTCATTAGCCTTCCGTGTACTTGTGCTTTTG

CTAAATTTCAATGAGAAATAAGAAATTCCCAGAGGTACAAATCAAATGAAGTTTTATTTGGATTCTGG

AGTTAAGTTGCAGAAGTGGATCTGTTTAAGGTTTTGAAAGTACAATAATATTACGGGTAAAAGGTCAG

GAACCAAAAACGACATGACTGCGATTTTAGTTGATGCTCGATTGCTAAAGATATGTACCTTAATCATT

AGGCGTTGAACAATAAGTAGCATTTTGGATGCTCAATCCCTTGCTACACACATCTATTGACATGCTAA

TCTTATTTAAATGTTCAATTTGGTTCTTTA 

 

PvG43 (+/+) 
GATTTTAATTCTAGAGTACCTAACTTATAAGCTAAATACTAATGAGCTCATCTCTTTGAGTAGATCGA

ATAAATTTAAAATCATGAAATGGAACCACGAGTAATACAATGTCACACAATATGGCTTGGTGCTTGGT

GAGGATTTTATTGTTACAGTGGTAGTAACATATATAGATATCATATTTCCCCCCACGAACCATTATAT

ATAGCCCCCTCCTTGCCCATTGTTTTGTATACCTACATACTTACTATCAAGTCCTTGAGAGCTCTCAT

ACACACACTTTTCAAGTTTATGTCTTGAAAATCCATTTCGGTTTGTTTGTTTACTAGCTATTCCTCTC

TTGAAGAGTGTGACAATAGTATTTAAAGTACTGAAAAACAGTTGGGAGAACACACACACCCCTTCTTT

TAAGTGTTAAACGCCAAGATTTTTTCTCTAAATTCTCATTTTTGCATCAAAATTAACTAAATATCTAT

TTTATTTCTCCTGTTGATAATAAAATGGGAGAAAACAAGAGGCAGAGCCACCACAACCACCACCAAGT

GTTCGATGTGGAAATTGACTTGGCTGGCGGCGGTGGTGCTTCTAAGTGCTTCGATGATGATGGTCGCC

TTAAAAGAACAGGTATATGTCTATCTATATGTATATATAGTTTATCGGGAAATCTTTTCTATTCCAAG

TAGATGCTGTAAAAAAAAAACACCTAAACACTGTTTCTGGACTTGGCTTGTATTCACGTTCTTGGTAA

TAGCACATTCAAAATATCCATTTTCTAGAAGAAAGCATATAAAAAAGGAAATTTGCACAGTTGCACTT

GCCTTGAATATCTAGAATGAATACATTTTCTACTTGCAGTTTAAGCAGGGTTATAAATCGCTACATTT

TATCACGTTTTTCTCATTTTTTTAATACTCATCATTGATATTCAATCAAGACGGGCTGAAACAATTAA

GATTAACGATGATAAAACTTGAATTTTAACATTATTCTTTCGGTTTTTTAGGGAATGTTTGGACAGCG

AGTGCCCACATAATCACCGCAGTCATCGGGTCCGGGGTTTTATCTCTGGCTTGGGCCACGGCCCAGCT

AGGATGGGTTGTGGGCCCCACAGTAATGTTATTGTTTTCCTTTGTCACTTATTACACATCCACCCTCC
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TCGCCGCTTGTTACCGCTCCGGCGACTCCCTCATCGGGAAAAGAAATTACACTTACATGGATGCTGTT

AGTGCCAATCTCGGTAAATTCCTCATTTTTTGAAACTTGTCTTTACTTTTGATAAAATAAGAAAACCA

TAACTTGGGGTTTTATCAACTCTTGTACATGTATTATGATTTTTTTTCAATTTTGGCCCCAGAATTCT

GATTTGTCAGTTCCATACTCTGAAATAACGCTTTTGCTTGATTTGGACAAAAATGACAGAAAACTTGC

ACATGCAACGCACATGCTAATATATAACTCAAAACTATTTTACATTCAAGCCTATTTAGACTTTGCAA

TGGTTTAAACTTTTTTAATGTAAAACTAATATATAACTATTATTTCATAAATAAATGTTATACGAACA

AAAATATATATTTACAATCATTACTCGTAAATGCAGTATAATTTTTATATTTTTATAAACTTTTAGTA

TACTTCTAAATCATGTATTTATTGTTATTACTATTTTTTCAAATATTTTAATTATTATTAACTTATAT

TTTATATTGATTTATGGTAAATGTTAACCCATAAGGGCGTTTAGGTAAAACTCCTAAAAAAACAAGCA

TGTGTTTTGCACATGTCTGTTTGTATCTGCCTAAATAGGAGAAAAAACATGAATTGAGAGTACAAGAT

TGAAAAAACGTCGTAACATGATAAAACCTCACAACTTAAGACTTGATGTTTTACATATGTGATTTTCA

GGTGGGGCTAAGGTGAAGCTATGTGGGCTCATTCAGTATTTGAATCTCTTTGGTGTTGCTATCGGATA

CACTATCGCATCATCTATAAGCATGATGTGAGTATTCAACTCTAAAACTATAAAATCTACCTAAGGCT

ATTTAACCTGATATAAGTGAAGGTGCACCATTTCGTAACAATCATTTTAATGTATTGAACAGGGCGAT

TAAGAGGTCGAATTGCTTCCACAAGAGCGGAGGGAAAAACCCATGCAAAATATCAAGCACACCTTACA

TGATCTCATTCGGTGTTGCCGAAATCCTTTTATCTCAAATTCCTGATTTCGACCAAATATGGTGGCTC

TCCATTGTCGCCGCTGTCATGTCATTTACTTACTCTACCATTGGTTTGGGACTTGGAATCGCCAAAGT

TGCAGGTTTACTGCCGGTTTTACCTTTGCTTCCTATTTTTTCTCTTTTAACTAAGCTTGCTTTTCTAG

GTTAAAATGAAGCTAATTTTTATTTTTTAAATTCAAATCAGAAAGTGGAAATATAAGGGGAAGTCTCA

CTGGAATAAGTGTTGGGAGTGTGACCGAGACTCAAAAAGTATGGCGGAGCTTCCAAGCACTCGGAGAT

ATTGCTTTCGCTTATTCGTTCTCTCTCATCCTTATTGAGATTCAGGTACATTAGTTTTAGCAATTTGA

GAAAAATTATACGTGTGTTCTAGCAATCTTCTAACTTCTAAGATAGATATCTACCACATAGATTCATA

AGATAATATCTAAACTAGTTTAAACAAGATATGCTGTAAGTTATAAAAACCATAACATTCATATTTTT

TGTGTGTGCAAAAACAGGACACAGTCAAATCGCCACCATCAGAGTCCAAGACGATGAAAAAGGCATCT

CTAATTAGCGTATCCGTAACAACCATATTTTATATGTTATGTGGTTGCTTCGGATATGCTGCTTTTGG

AGACTCATCCCCTGGAAATCTTCTTACCGGGTTCGGATTTTATAACCCATATTGGCTTTTGGACATTG

CAAATGTTGCCATAGTGGTCCATCTTGTTGGCGCCTACCAAGTCTTTTGTCAACCCTTATTCGCATTT

ATCGAGAAATTTGCTTTTGAAAAATTTCATGAAAGCAAAATCATCACTAAGGAACTCCAAATCCCCAT

TCCCGGGTGCAAACCTTTTAAGTTAAACTTTTTTCGATTAGTTTGGCGAACAATTTTTGTAATCACAA

CTACTGTTATCTCGATGCTCATGCCATTTTTCAATGACGTGGTGGGGATTCTGGGGGCATTCGGATTT

TGGCCACTAACCGTGTATTTCCCGGTGGAGATGTATATTGTGCAAAAGAAAATACCGAAATGGAGCAC

AAAATGGATATGCTTACAGATTTTAAGTGTTACTTGTCTCATTATATCTATTGCTGCGGGAGTTGGGT

CGTTTGCCGGTGTCGTTCTTGATCTCAAATCGTATGCGCCATTCAAGACTAGTTACTAATTCAGCTAG

CGAAATTATCTACTAAGTCGATGGAAAAATGAATGGTGGAGTTTTAGTTATTGTTTGTTTATAAGCAC

CCAAGAAGGGTTATGTATCATGCAATAATTCATATTGCTTATTAGTGTTTATGATAATGGAATGTACG

TATATGGGTAATGGTTGTATTTGTAATCAGTGACAATTTTATATTTTCAAAAGCAAGTACAAGTTTGA

CTGATCTTATAAATTACTTTTTCAATTTGACATTAGATAGAGGTGAATAATGTGTACGTTTGATTTTT

CTCATAATATGTCACGTTCAAACCATAGACACTTTTATAAGTGGGTTGGAAAGTAATTACTTAATTAT

TTCCATGTTATTAGTTACTACTTCAGTAAATTTGTAGGATGCATGTAATAGATGGAGATATTTAAAAT

AAGTGTCCAAATATTTTATCCAAAAAATTTACCCGCTCATGCTACCATCACATGACTTGAATGCAAAT

AGCACGCAAGTG 

 

PvG44(+/+) 
ATTGCTTGCATAGCTTAAACTAGCATTAAATAGTTAACTAAATTGTTTAGTTATAAAATCTACTAATT

AGCGTTGTTAATAGCTCAAAGTTTTTATTCCGCGAAAATCGTACGTAAACCTTATTCACCCTCTGTCT

AAGGTTTAGACACTTACGGGCCAACAATTGGTATCAGAGCCTAGCTCTTCTATTTATAAAATCTAACG

ATTTTTAGTTTAAAGATCCGTTCTGTATTCGTACGCTGACTCAAAATCCATAACTAGGCCCCCGTTCT

TTGACGGTACAAACTATCCCTATTGGAGAGATCTTATGAAAATTTTTCTATGTGGTTACGAAATAGAC

CAATGGATTAGCATTAGTAAATGCTATAAAACGCCTAGGAGAAATGNNNNNNNNNNNNNNNNNNNNNN

NNNNNNNNNNNNNNNNNNNNNNNNNNNNTTGGTATCAGAGCCTAGCTCTTCTATTTATAAAATCTAAC

GATTTTTTTGTTTAAAGATCCGATATGTCTTCATACGCTGACTCAAAATCCATAACTAGGCCCTCGTT

CTTTGACGGTACAAACTATCCGTATTGGAGAGATCTTATGAAAATTTTTCTATGTGGTTACGAAATAG

ACCAATAGATTAGCATTAGTAAAGGCTATAAAACGCCTATGAGAAATGGTTTAGATAAACTCGTAGAA

GAACTCGACACGGATGAACGCCATGCTTTTTCTCTTAATTATAGAGCTATGACTTCTATAACTTGTGT

GCTCTCGCCTAGTGAGTATGATAAGATTTCTGGTTGTGATACCGCTAAGTAAATGTGGGATAAGCTAG

CTATTATGCACGAGAGAACTAGTCAAGTTAAGTACTCTAAAATTAGCATGCTTATTCATGATTATGAA

CTTTTTAAAGTTGATGATGACGAGTCTATTGCTTCTATGTACACTCATTTTACTAAAATTACTAACGA

TCTTAAAAGACTTGAAAAAGTTTATTCTAGCAAGGAGTTGGTGAAAAAGATCCTAAGAAGTCTTCCAA

GAAAATGGGAATCAAAAGTGACGAATATACAAGAAGCCGAGGACATGAACACTCTTTCTCTTGACAAC

CTCATAGGATCCTTAAGCACTCATGAACTAGACATGACAACTCGAAAACAAGAGGATGACTCGAAAAA

GAAGAAAGGCACCGCCTTCAAAAGTACAACGAATAACGATAGCGATAACAATTCCTCTAGTGAGGATG
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ATGAAATGGCACTATTCGCCAAATGCTACAACAAGTTCCTAAGTTGGAAAAAGAAGGGCGGACAACGA

TTTCGGAAAAAAGGAATATAAGGGAGAGCCATCCGACAAATCGAACAAGAAGGACAAAATTATTTGCT

ATTAGTGTCACAAACCCGGTCATATGCAAAATGAATGCCCCTTGAAGAAAAAGGACAAGTTCGAAAAG

AAAAAGGAATACAAGAAGGCATTCATGGCCGCATGAGGGAGCGATGATGATAGCTCCGATAGCGACAA

TGAAGAAGTCGCAAACCTATGTCTCATGGCTAGAGACGACGAAACCGAGAATGTAAGCTTCCACTCCT

CTAACTCTTCTCTTTCTAGTGATGGTTGTTTTGACATAAATGATGTGTTAGCTTCTTTAGAAAAAGTT

AGAGGTAAAAACAAATCCTTTAGAAAAATGTTAATTACTTTACAAGACGAACTTGAAAACTTAGCTAT

AAAAAATTACTCACTCACCTCTAAAAATGCCGAACTTACAATGGAAAATGATAAGTTAGTAAATGACC

TTAGTTCATGTAAACTTAAGGCAGATAGCGCCGAACTTACTTTTGATAAGTTCACTAAAGGAAGTAAA

ATATTAAGTATTATATTAGTTTCTCAATAAGGCGCGTATGATAAAACCGGTGTAGGGTACAACCCACT

TATAATGGCAAAGCATAAAAATCTATTCACCAAACAAATGACTAAAAATGAAAATAAACGACCAAATT

ACTTTCGTAAAAAAAACTTGCATAAAAATGACTTAGTTTATAATCGTTTTGTTAAACCAAGTGTGCAC

GTTAAATGTCTTACTTGCAGCCGTTGTGATCACTTTGAGGATTATGTCTATTGCCCTTATAGATATAA

ATTAAATAAAAATGACTTGGTTTGGATTTCAAAGGGTCGAGACACTAACCCTCAAGGACCCAAAAGTG

GATTAGGGTACCAATGATNNTTTTGTTTTGTAGGTATGCTTGAGGTCAAAAATTAACGAGGACAAGTG

GTTCTTGGATAGTGGATGCTCAAGAAATATGATGGGAGACAAAACGAAATTTACTACTCTTGCACCTA

AAGACGGATGCTTTGTAACATTCGGGGATAATAGCAAGGGTAAAATCATCGGTATTGGTAGTATTTCT

AAACTATCAAATGTTATTATTGATAATGTATTGCTTGTTGATGGTCTTAAACATAACTTGCTTAGTAT

AAGTCAACTTTGCGACTTGGGTCAGAAACTCATTTTTGAAAAATCGCATTGCATCATTCATTGTATTT

CAGAAAATAAAACTATTCTTATGGGTCAAAAACAAAATAATGTCTATATGATTGATTTGAATAGTTCG

GTGGATAATGAGGTCAAGTGTCTTATTATTATCAACGACAATGGTTGGTTGTGGAATAGAAGACTTGG

TCATGCTACTCTTGATTTACTCGCTAAACTATCTAGAAAAGATTTGGTAATAAGTTTACCAAAAGCTC

CCTATAAAAAGGACAAACTTTGTCACGCTTGCCAATTAGGCAAACAAACGAAGATTTCTTTTAAGTCT

AAAAATATTATTTCTACTACTCGTTGTTTGAAGCTCATTCATATGGACTTAGTTGGTCCCTCCCGGAC

ACTTAGTCTTGGAGGGCGTGCATATGCATTCGTCATGGTTGACAACTTTAGTCGTTTTACTTGGGTAT

TGTTTTTAACTCATAAGCATGAAACATTTAGAGAATTCTCTATTATTTGCAAAAAGCTCCAAACACGA

AAGGGTTATATGATTAAAAGTATCCGTACCGATCACGGTAAGGAATTTGAAAATACTCCATTTCAAAC

TTATTGTGATGAAAATGGTATTGATCATCATAATTTTTTGGCCCCACGTAACGCCTCAACAAAATGAG

GTAGTAGAGAGGAAGAATATAACCCTAGAGGAAATGGCACGAACCATGATTTGCAAAAATAATGTATT

TTTGGGCCGAAGCCGTAAATTCCGCTTGTTATATTTTAAATATAGCCTTAATTAGGCCCATATTGAAA

AAGACACCTTACGAATTATGCAATAAGCGAAAGCCCAATATTTCTCATTTACGTGCATTTGGTTGCAA

ATGCTATGTTCATAATAATGGTAAGGATAATTTAGGAAAATTCGATGCTAAGTCCGATGAAAGAATTT

TCATCGGATATGCTATATCGAGTAAAGCGTATAGAATTTTTAATAAAAGAACTTTGTTGGTGGAAGAA

TCGGTACATGTCTCTTTTGATGAGAATTTACCGACTATTGATAAGCCACCAATTGTTCACAATATTGA

TGATCATATTTTTCATAATACATCTTCTTCTAATCATGTTACATCTAGTTTAGAGATTATGCCTAGTA

TAGAGGTTGAACCCGTTGTTGAAGAAGTCACTATAGAGAGACTTCAAACGGACCTAGAATCTAGTATA

CACACTCATGAGGATTTGCCTCAAGAATGGAGGTTTGCCAATAACCATCCGCAAGAATTAATCTTGGG

TAACCCGGGAGAAAGAGTGCATACACGTTCTTCATTAAGAAATTTATTTAATCATCTTACATTCTTGT

CTCAATTAGAGCCTAAGAACATTCATGAAGCGGAACTCGATGAGAGTTGGGTATTGGCTATGCATGAT

GAATTAAATCAATTCGAGCGTAGTAACGTATGAATTTTAGTTCCTAGACCGCGTGAGAAAACCATCAT

AGGTACGAAATGGATATTTCGTAATAAGATGGATGAATCNNNNNNNNNNATTAGAAATAAGGCTAGAC

TAGTGGCTCAAGGGTATAACCAAGAAGAAGGCATCGATTTCGATGAAACTTAGGCACCCGTAGCTAGA

CTAGAAGCCATTAGGATGTTGCTTGCTTATGCTTCTTTTAAACGCTTTAAATTGTTTCAAATGGATGT

TACAAGTGCATTTTTAAACGGTTTTATAAATGAGGAAGTTTATGTAAAACAACCACCCGGTTTTGAAA

ATCATGAGTTTCCCGATCATGTTTACAAACTTCAAAAAGCTCTTTATGGTTTAAAACAAGCACCCCGG

GGTTGGTATGAAAGACTTAGTAAATTTTTGATTGCAAAAGGTTTTTCTCGTGTTACTTTGGATACTAC

TCTTTTTNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNAAAGACATGCT

TTTAATTCAAATATATGTTGATGATATCATTTTCGGTGCTACTAATGCTCGCATGTGCGGGGAGTTTT

CTAATTGTATGCAAGGCGAATTCGAGATGAGCATGATGGGTGAACTTACCTATTTTCTTGGATTGCAA

ATCAAACAAACTAAGGACGGAATTTTCGTCAATCAAGCCAAATATACAAGGGACTTGCTCAAACGGTT

CAACATGAGCGATGCAAAATCGCTAGAAACTCCAATGAGTCCGGCAACAAAACTAGACAAGGATGAAT

AGGGTAAAAGCGTGGACCAAAAGCTATATAGAGGTATGATTGGATCTCTCTTATATTTAACCGCAAGT

AGACCCGATATCATGTTTAGTGTTTGCTTGTGTGCTTGTGTGCTATGTATCAATCTTGTCCTAAGGAA

TCGCATGTGATAGCCGTTAAGCGCATATTTAGATATCTTATAGGTACATGCAATTTAGGATTGTTTTA

TCCACATGATACTACTTTTGACTTGCTTGGGTATTCCGGCGCCGACTTTGCCGGTTGTCGTTTAGATA

GAAAAAGTACTAGTGGCACTTGCCATGTTTTAGGAAACACTTTAGTTTCTTGGCATAACAAGAAACAA

AATTCGGTTGCACTTTCTACGACGGAGGCGGAATACGTTGCCACGAGTAGTTGTTGTGCGCAAATCCT

TTGGATGCGTCAACAATTGAATGACTTTGAATTATCTTTTGATAATGTGCCTATTTTGTGTGATAATA

CTAGTGCAATAAATCTTTCGAAAAATCCGATCCAACACTCTCGTACTAAACATATAAATTTACGACAT

CACTTTCTAAGGGATCATGTTCAAAAAGGGGATATTATACCTGAATATATAAGTACCGATAGGCAATT

AGCCGATATTTTTACAAAACTCCTTAACGAGAAACAATTTTGTTTTATTCGACGAGAGTTAGGCATGT



427 

 

TTGATGTGTGACTTGTACATATATATATATATATATATTTGATTGATTTTATATATATTTGATTTATT

TTATATATTTTTTTTTGCCAAATCAGTGTCGAAAAGTACAAAAAATTCTTGTTCTGTATACTGATTAC

AGACGACCGGTCGACTGTATAGCGCATCCACACACTAAAGATGAAAAGGAATACGAAGGATATATAAA

ATACACCAATTACACACACTAGTTCCATTAATTAACGACTTTACTATTGAGAAATGAGAATACTGAAA

GAAAAACAAACGGATTCGACCTTTTATATATATATATATATATATATATATCATACTAGTATAATAAG

TTAATTCAAAAATTCTGAGGCTATCAAAAAATTTCACTTTTTTTCAAAAATATCTCTATACATTTTTA

TTAATTACAATAATATCATACTATTATAAAAAATATAAAAATTAAAAACTAATAACACTATTTATCAC

TCTTTAACCACTCAGAATATTTCA 

 

 

PvG45 (+/-) 
TCTGGACGAGTTGATTGTTGCAAGTTGTAACAGACATAGCACTCTTGAAAAGAAGTAAAAATCGCAAT

AGAGTTAGTTGCAGAGCTACAGCTCAACTGTATCTTGCAAGTTGGCTTGAACGGGATTGTTATTTTCT

TACACAGCTCAACTGGTTTCTTCCATTTCCACTCTCTACACTGGTTACGACAAGAACTTCAAAGAAAA

AGATGAAAATGCAGAATATATGAGCTTTATAAATTAGCCTTTCGTGATTAGAAACGACGTGAAGTAAC

ATATGAAATCTCCAGAAATTTGTTAAGTTCTGGAAACACAAATAAGACAGATCCGTGTTTCTATGCAC

TATTAGCTTTACATACAAGTATATTTCCTTTCTATACAGCTTCTATACGTATTTGTACATGGAAATTA

TATACAACTTCAAAAAATTTAGATGAAGTATTTTGAAGACAACTTGCTTAAAATTCATTTCATTTTAC

TCTCTTTTCACAGAAAAATGATCACAAGGCCTTTTGATCCATTCTTTCGTTCCAATTGAGGCAACGAA

TCAAGCTGTGGAACCAGTCCCCTGTTTGGTCAGCTTTATTTACAGTAGGAAGAGGGTGCTGACTCATC

GATATTCGAACTGAATCCCCTCTGGAGAGTTGTTGTCGCCTTTTACCATCGAATGACACCCATGCATT

GCTTCTTGCATCTGCTGGGATCTGTTGCAGATAAAGAGAAAAAATGAAATCAGATCAACAATTTCTAC

TAATCACCTAGGCCCTCTTGAGCTTTCAAGGGTATAGTTAGCGAGTTCAAACTTAAAAATAAGGTGCT

ACTAAGCCGTAAAATATAATTGTCAATTGTCACCATCAATTGTCACCATAAATTGTCAATTGTCACCA

TAAATGATAGCAGAGCATTACAAAAGATAATAAAACTCATTTGCTGAAAGTCTTAATACTTCACTTAA

AATAGTTCTAAATGCTGTTTTAGTACTATATGAAATTGTCAATTGATATTTAGAACTATATGAAAGAT

AGAAGAAAAGGATGATAGCAGAGCATTACAAAAGATAATAAAACTCATTTGCTGAAAGTCTTACTACT

TCACTTAAAATAGTTCTAAATGCTGTTTTAGTAAGACTTTCAGCAAATGAGGATGATAAACAAATCTT

CCAAGAAACAGAAACAAATAATATCTTGCATTTGATCTTTTTTATTATTATCAGCAGCATCCTCCTCC

TCATTGTTACTACTATAATTCTTCTTAATATTATAATTAGTACATTATTATTACTTTGTAGGTGTACT

ATACTTTATTTTGGTACTACATCTACTTTCTTATTTTTGGAAAGCTAATAAATCAAAATACTCATTTT

GGAATCATTCCAGGAAACCACTTCATAGAAGCTCTTTCGGGGTTCTTCAGAATTACAGGGTTATTTGA

AAATCAACTTTGAAAACCTAATTTTAAAGGGTGAGTTGGTGTACCTTTAATTCTAGACGTGCAGAATC

AGGAAGTATAACAGGCCTAAAGGAAAGAGAGTGCGGAGATATTGGTGTGAACAGCATGCATGGGACAT

TTGGATGTACCTGTACATGTAACAAAACCCATGGCTATATTTATTAAGATTATATCCAATACCGGTGA

AAGGCCAGAAACACCCACAAAAGGATGTGAAAAACAAGAAAGCAAATACAGTGAGTTTTCGCACTCAA

AATGATATCGAGCTCTTGTAAGGAATGCACCAAAATAAGAGCAATTTCTCAGTGTCGAACTCAGAAGC

CGCACAATTCAATATCACAAGCATAGACTAGCACTCCACAAAAGGGAAAGAAAAAGTTGAGCTTAAAG

GCCAAAAAAAAAAAAAAAACTGTATTTGAATCTTTTTTGTTTAAAGCTAGGAAGTAGGAATTCAGCTT

TATTACCACTTCATCAAAGGATATACCGTCCTTTGCCAAAGAGACCTTCTATACTATGAAATTAATGC

AGTCTACATGACTTAAAACAGCCTCCAGGATAAGGCACTTACACTTTTTACCAAAAATACCCATTGGT

GATAAGCACTTTTTTTTACCAAACATACTCATTGCCAAAGCAAGAGAAGCAAGTTGTATTTACCACAG

AGTAAAAAAACAATGTTTTCCTCTTTTTCTGGCAAGTAATAAAAATAATGTTTCTTAGCCTCTCCCAG

AGTAAGAACAACTTCCCCTATTTCTGGCATTTTCTGCATTTGCTCAAGAAATAACTTGAAAATTAGAA

AACATCGCTACACATCCTAGAAACAAAACTAAAAGTTTTACTAGGAATTCAGTTTAGAATTTGAAACC

TAGAAAGAAGAGCAAGTGAACATAGATTTGCTCAAGTAATAAGTAGAAACACAGAAAGCTTCAAACAG

ACAAAAAGGATGTGAATCTAATAAGAAATGAAAGGACCTTACCATGGAACCGCCTGCGGCTGTAGAAT

AAGCTGTACTGCCAGTTGGAGTGGCAACTATCACTCCATCTCCTTGCACCTATAATAAGTAATTATTT

ATAAAATATCAAAAGAGTATGTGAATAATCACAGAACACAAGACGAGACAGAAAATCATTCAAGAATC

AGCACAAAAATTTTGTGATCTGGATTTAGTTTCTGTCAGCAGAACTGGCAGAAGAGCTAGTTCTGAGA

TTTTAAGGACATATAATTCAATACTAATGATTGAAATCTATAAATACTTACAAACAGTAGGAGGCAAG

GAGTGAGGCCTTTTAAGTTCAGGCGATTAATACCGATTTAAACAATTACATTGAAGTGTACCGCTGTA

CCCTAAAGAACTTTGTGCTTCATATTTGGTTAGGCTACTTGTCTTACTATTAGGGTAGATGGGATAGA

TATACGAATGATTTCTTTTCATTGATAAGATAACATACATGAAAGTTGGACGGCAACGTCAAAGACAA

AAGGGAATACTTAAATAGTTAGAATAAAATACGAAGCTAACATGAAACTATACATCAAAGGTGAAATA

AAAACTGAAAAATTTGGAAACAGACGAAGTAACCCACATTACCTTGGTTATAAGCCGGTCATGTTCAA

AACACTCGATTTTTGAAAGATACGGATTGGACCCTCGATCAACCACCACTTCATTGAGCACATCAAAT

ATTTTACCAGGCATCGCTTTTCCCTTTCGAAAAATCTCACACCGTAATCGCATTCGTAAAGTAATATA

TACGCCTTCCATTGTATTATTTCCATGTATGACTTGTTTTAAGTCCTTTCTGTAATCTTCAAACTAAA

ATAAAAGAGAAAACCAACTTAGTGGAAAGATCATTATACAGCTTGGGAGATAAAAAACAGTGAAACTG

CAAATAACCCCCATCTCTCTTGGGTAGTTAGCAAATAGCCGCACATACTTCAGATAATTGTAACAAAC
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CCTCATGTTATCTGTAAGGTCTGCAATCAACCCCATACCCATTATAAAAAAATAGAATAGCTTTGAAA

TCACTGGTTCATGATGTAAGAAACCAAAAACAGATTCCGGCATCATTTTTTTTGTAAAAAATTAATTT

CTGCTTCTGTAGACAATTTTGTTGGCTTGAAACTGCTGTGGAGAACTTTTTTCTTTAACTAGCTATTT

TATAGGCATAGATATTAACAAGAAACATGTAGGTCCATTACATACACAGGATTTAATTACAAATATCA

AAAGTACGTGGAGGTTATTTGCAAAACATGTACAGTAGATGGGGGATGTTTGCATTTCCAAAAACTCT

GAGAAAACAACATACACTATGAGAAGTAAGAAATCCAAGGGATCCAAGGTTGAAGGACACAACAGGAG

GAACAGAACCCCTAAATAAGTTTGATGCATGTAATATAACACCATCTCCTCCCAAACATGCCACAAAG

TCCACCCTCTCATGAAGTTCGCTACAATAATCCCATCAATCAAAATCTAATCTATTAAAGGATGAATA

TAATTAAAGAAAAATAGTGATGCTTTTTATCTGTGTATTAAACCTGGTATCTTGACCATAAAAGGTTT

GCACGAACCCAAACCCTGGGATTCTTGCAAATATATCATGAATATCAGGTTCAACAACAACGTTCATT

TTCTCCTCATGATACAAATAAGACGCAACCTGCGGTAAGATTCACTTTGGTCAATATGAGACATGATC

ATTTACAAAACAAACCGATTACTAATTGCTCTAGACAAACATAGAAAGTGTTCTTATTCAATAAAGAC

CTTCGTTAAGTTACGCTATTACATACTCTCAGTGTCGAATATTTTTCTCTCTGATTTTTTCCTCACTC

AAAATTGCTTTCATTGAACTAGTGAATATGCATGGATAATCAAATAAGAGCGTGAAAGCTAGTCTATA

AGATTTCAAAAGTTCTTTATAATATTTACTAGGCAAGTTTAACACATTAATTTAGCTTCAATATAGCA

GTTGTGAAAGTCTTAAAGCTTTATTTCCCCCAGAATTAGGATCTTTTAGGACCCTAAATTCTCTTTTC

CAGTTAATGTTAATGCAACTTCAGGTGAAGTACAACCCGTTTAGTTCTAAAAGGTAAAGCACTCTTTG

ACTTTCATTAAAAATAAAAACCTTTTCTGTTGTATCTGGAAAATATCAAAAGAGTGGCAGAATACCTG

TTTAGCTTGTTCCATGAGTTCTTCGCCCAATTTCTTCAACAACAACACAGTCTTTGGTTTAGTTTTCC

ACATAAGCATTTGTTGTTGCGTACTAGGATGAGTAAACGCCAGTGAAGATTCGGTCACCTTCTCTCTA

GAACAAGAGAATCCATCTGTCCGTACTAGAAACATTTCTGCTTTTTTTCTCGATTGTATTCTCACAAC

TCCAGTTGCAGAAACACACATATCTCCTTCAATAAGCTCCAGCTCATCATCACTTGAACGTTTTGAAA

CCTCTTTATTTGTCTCCCATTTTTCTTGTATTTTTGAAACTTCTTTTTCCGAATCATAACTTGAATCA

AGTACTATATCTGTATGGCTAACTTGAGAGCTCGTAGGTTTAGGGGCAAGACTTTTATTGGTTGCTGC

TCCATTAGTATGAAAATTGATTTTTTCGTTATGTATCTTTTTCGGACGAATTCTTTTTGCGTAATTTC

TCTGTCGATAATCAAGGTAAACGGGAGGTGAGATCTTCCTATTTCTGAAAAACATGGACATCTCTTTT

CTTGAAAAAATATCACAAGGAGGTAGTTGAGATTTAAGAGGATCGACATCGAGAAATTCAGTTAAATT

TTCTACGATGTCACTGTTAAATGATTGATCTTTGGTGTAACTTTCGCTAGAAACCGCTTTAAGATAAG

CGCCATTGTTATTACCATTCTTAATATCATTGTCCAAGGACATCTTATCTAAATTAATCGCTGTTGAA

TTAGAACTCTTATCAATAATTTCTGATGAAAAGCCAACTCCATTGACAACATTTGATCCATATCGAGC

CATGTATTGCCTCCACCGAGAAACCATAGCAGTAGTTCTCTTAACACCTTCTTTACTATGTAAATAAA

CCGACGTTTTACTTGTATTGCATAAAATATTTGCAAACTTTTCGACTTGCTCCAGTGAAGGTACAGTG

CCAACTGCAACAGGAAGTTCAACCAGTTCAATTTTCCCAGATAAAATAGCATTATCTAACAACGATTT

GTAAAAACTATCTTCTATGGTCTCTTCTCTAAGATCTACGATCATTTGAAACCCCTTTTCTAATAGCC

AATTTAGACCCTCCTCAGTTACCTGGCTACCCATATAAAAAGCAACATCAGAATCTTCTCTCTCGATC

TCTTCTTCTGAAGTTGATACATATACAGCATTCCAATTCGCAAACAGTGTATGACAGGGATCGCCATC

TGCTCGTGGAAAACCAGAATCATAACAAACGCTCTTTAATCTTTGCAATTTCCTCCATATATTCAAGC

TTCGACCATCATCAGGTGATAAATATTTTTCAAGAGCAACATGTAAACTCTCGCAATACCTTTTCATC

TCACTCCTAAAAGCAGCTAGAGGGGGAAGCATTTCGTGGCTTACATCCGGAGCTTCGAAATTGTTTAA

TAATGAAGATCGGCCCGAAATAACGTCCTCTTTTCCTTTGTTTAAAAGACACACCATACAACCAAGAA

CAGATACTATTTTATCTTCCATGTCTTCCATTGGGAAAGTGTATGAAACAGTGCATTCACCAGTTAAA

GGATTGCATAATGTTTGCATTAATGCATTGTGTAATTGTTCGGCAGCTCTAAATATTCTACAGTAAGC

TTCAATTTCTGCAATATCCCCAGGAACTGGACCAATCCAGGTTAACTTTGACAAGTCGTGGGACTGAA

AATTCTTCAAAAATATAATATATTATCATCAGTTCATTGCATACACAAACTCTGGATTGTTATATTTT

TCTCAATAGAATCAAGATTGAAATAATAATTCTAGAACCACATAGTTTTCAAGCTATTCCTATTAAAT

AAACTATACTTATAGACAATTTGTCGTCTGTTTCTAAAATTAGTGTATCTTTTTGGAAAATTTATGAA

GTACGGTATTCAGATTTGTGAAAACGTGTTTCCTCACCATTTCTATTTTGAAAACCAAAAAATCATGA

TTCAGACACCTTATAGTCACTGATTTTTACAATCTTCTGTATCTATTAACTGCAAGCAGCTATTTTCA

AAGTAAACACTTATGGTAATGGTTTCAAACCTACAATATGATAAATCATTAATGAGAAAATTGTATAC

CAACGAATCAAAGAGAGTCTAGAATAATTTGTTTTTTTCAACTAAAGTGCAAAACTGGATTAATCTCA

CTTCTACATGATAGCCATGGAACAA 

 

PvG46 (+/+) 
AAACTTGTTTCCTTTTTCACTACTGGGTAGATCAAAGAGATCAGCAATGGTTAGAGTGTAACAAAACT

GAAGAGGGTTGAGGTTAAAACTTTTATTAATTAAGTTCTATCCAAAACTTAACTTTTCATCACAATAT

TTTCAAATAAAAGTTTGTTTGTTTTTGCCTTTGAGAGGGTAAATTACGTTATCCTTTTTTTCCTTGTT

TATATATGTTTTTCATCAGGTAAATCAAAGAGACAATCTTGACTAGAGGAATAACTAGTAAATATGAT

TGAGAACATGATCATGAACACATGACTACTTATCAAATTAATTTAGCTAAAAAAAAAATAATCGTTTT

CTATAACAACAGTACTTTAAAATGCATTTGCTTATGAGTTTTGTAGGGTTTTTGAATTTTTTTTTCCT

AAGTATTTATTTCTTTCTAGAAAATTGTCTGTGGTCTTTTATTTTATTTTTCTTTAGCTATTAAATTA

AATGAGTTTTTTTCCTCTTTAGTCATGGGTAGAAGAAAGACAGAGTTGAAGAGGATAGAGAACACCAC
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AAGCAGGCAAGTGACTTTCTCAAAAAGAAGAAGTGGCCTAATGAAAAAAACTCACGAGCTTTCAGTTC

TTTGCGATGCTCAAATCGGCCTCATTGTTTTCTCCAACAAAGGGAAGCTCTACGAGTATTCGAGTCAT

CCTATGAGGTCTTTTTTTATTTCCCTTTTGTTTTATATTTTTCTTTTCTGGCATTCTTATAAGTTTCT

TTTTTAATTCCCAAATTCACTGCTTTGTATTTTGTTACTAATCTTTTGTTAGTTTTAGCCCCCCAAAA

ATATTGCTCTTTCTTATATTAGTACGTATCACGATTCTTAATTTTTCTCCTTAAGTTCTACTTATAAG

ATTGTATAATCTTCTTTGAAGTTTGAAACTCAAGTCCTTTGCTTGCACTTTCTTTTGTGTAATTCACT

ATTAGACGTACTTTTGATACTTAATCATCAAAATGTCACACATCAATGTTTAAACTTTCTTAATGTTA

CTCTTAATTTTTATCTTGATTCTTAATTTTTCTCCTTTAGTTCTACTTATAAGATTGTATAATCTTCT

TTGAAGTTTGAAACTCAAGTTCTTTGCTTGCACTTTCTTCTATCATGCGTGAAATGGATGTCAATGTC

ATTTAACCAAGTAATTAATAACGGCACTCATATATGAATTTTTTTTCCATCTCTTTGAGGTTTTGTTT

TCCTAAATAATATTCATTTTCTTGGGCTCGTTTAATTTTTATATAGAATCAAAGTAAATATGGCTTTT

ACAATACAATACTTTTCTTTCGCAATGTACCATTTTCTGTTTATTTTGGTAAATTTCACATTTAGATA

TTTTCCAATACGATCATGGGTGTCAAAATATATAAATTTATCAATTTTAGTTATTTCCATCCGTCACT

CTCTCACAAACTCAAACCATTAGATACTTATTTGACTAACTTGAGTGATTTGACAAATATCTGACTGA

TCACTCATCACATGCTTAGTAATTATTGACAGTAATTACTTGACCAAATTTTCTGTCAATTTGAAAAT

ATTTTTTAAGAAAATTAACATGGTGCCTTTTCATGTTCTTCACTAGTAAGTGTAATAATAAGAATTTC

CAAATGATCCAGAATAAAGTAATTAATACTCTAAATATATGAAACCTTCACGTGTCACACTGGTTTCT

TAAAATAAGACCGTCACATATATGAAATTATGAACCAAAGTCTTGCAAACGTCTTGAAATATTTGACA

TTTATGTAATTGAATTTATATATGTCTTTTGTATTCCTACAGCATGGGGGAAATCATTGAGAAGTATC

TGACTGCTACAGGAGATTGTATACCAGTAAATGACAATCGGGTAATTTCTCTCAAGTTAAACTAATAA

TTGTGAACATAGTTGAGTAATTAACTTGAATAAGCAATATCTTTTTTGGTTTAGGCTCTAGTTCCCAA

ACTAACCAAATAGATGCAGGAGCAGATGTGCAGTGAGTTGCTGAAATTAAAGAAAGAAACTGATAGTC

TTCAACTAAGCCTGCAATGCTACAAAGGCCAAGATTTGGCGTATGTCCAATATGACGATCTCGCTCAG

CTCGAACATCAACTAGAGTGCTCGCTTAACAAGGTCCGTGCAAGAAAGGTACGTATTCCATACTATTG

GTTAGATTTTTCAGTTTATAACCATTTTCGATAACGATTTTATGTCTTTCAACGTGTGTTTTTCCTAT

AATTGACAAGGCACCTCCAAACTTGATCTTAAAAAAAAGGCACCTCCAAACTTTTAAAAGGTTTAGTT

ACATCTGTAAGATACTTAAACTTTGTTTTCTTAAATTGATAATTTTGAAAAATCAAAACCTTTAAATT

TCACATTATGTATATGACTTGGCTAGCTAGGTTTTGTAAAATAATTCTAGGTCCCATTTCTCACAAAA

AGGTGAAAATGGAAAGTGTCGTGTTGTACATTATATTTAGGGCTAGACCTAGTGACAACTAAACGAGC

TGTCAGTTAAGTCGTCGATCCCCGAATATAAAGAAAAGAAAATAATGCAAAACAACGTATTTTTCCCC

CTGAAGCAATGTATGGAATTAGAAACAATTTTTTCTGATGGTTTATTTTGTATTGTGTGAAAGTATTT

TGTGACCTTGTGAGAGACTTTATAATTTTTCTATGAAATTTATATTTTGGTATAGTATGAATTTTTCA

GACAAAGTTCTAAAAAGTCCAAAATATTGTGCAGAGTCGACCCTAGGTCACCATATACATTAAGTATC

GAAGTACCTGAGGTTTAACATTTTGTCGATTTAGTCTCAATTGTTTCATTTTTTAATCAATTGCACCC

ATTTCATTTAGTCATCAGTTAGGTCGTTTTATTATTTTTGGACCATTTCGCCTTTCAAAGGTTTTGTT

AAACTATGCTAACAATTGAAATAATTGAATTATCCTATGCTACATGTGAAATATTTAGAAAAAATCTT

TTCATCACCAAATTTTCAAACCCAAAAACCTAACACGTAATCTTTGTTGTAATTTTGAAAACTAATTT

TCATTTAATATATAATTGTTCCACGTAAACTGTCACATCAGCATGTAAGAGTTTGGGGTAGCTATAGC

AATACTAAAATATTTAATTTTACATCAATTGTTATCCAATATTTCATTTATACGAATAATATCATTTA

TAATCTAGTTATTCACCTACCAATAAAGATTCAGAATCATAAATTTATTTATATTATGTACTATATGC

ATAGGACAGATGCATACATATTCAACACTGTTTCACTAAACATTTACGTGAATATGAAAGGAGACTTT

TAAATTGATGTCTTGATAGAAGAAAAAATAGAAGATCATGGAAAGAAGACTTTAATTAATGAGTAATA

ATTTATCGACAAAAAATAATAATTATTATTTTTGTAATCTCGACAAAAAATAACTATATGGGACTACT

TAAGTTGATAAAAGGGTAAACCACGGGCTCGGGTTGTTTTTTTTATAGTTGCCCTTGTATTATTAACA

TAACCCCTAGACATTGTAAACAAACTTTATATGAAGGGGTTCTTCTTCGATATATTTATGCCCTTTTT

CTAATAGTTTTTGTTTGTCTGGAATTCTGCAGAATCAGCTCTTGCAGCAACAGTTGGACAATCTACAA

AAAAAGGTAATTTAACAATAAAACTTTCATTCAGCAAGTTTGTAACTACAGTTTCAGCCTGAAAACAA

CTTCGCCGTCCTTTGACAACTCGACCATCGAGTGTTGCTCGTTGATAACTTGTCACGACAAATTAGCC

ATATATCTAACCATGTCCACACAGAGCAATAGTTTTAACACGATATACATGTCGCAAAAAGTAAGTCT

TTTGTTGGAATTCACCTCAGTAAATGATACTTATGTGTATACTCTTGAACTTTTTCATGGTAAACGTA

GCATATACACACTCCATCTGTACAACTTAAAGATAAACACATCTTAGTTTAAACATTTCACATAAATT

TGTAAATGTACCTAGCTTGATTTTAATTGTAAATGTTCTTCTTTTTCTTGTACCAGGACAAAATGTTG

GAAAAGGAAAATCTGGAGATGTTTCACTGGGTAAGTGAAGTTTTATTTAATTATTTTCCAAATTCCTG

CATAAATGTGATACTGTTGACGCGCTAAGTACCATGTTATATGATAAAACTGACAAACTAAATGGTTT

ACATAATATCTTGATTATTAAAAGGTGAATTTGATTTTGTGCTTATAAAGTAATCACTTGAGGAAACT

AACTAGAGGTTTGAGCAACATGGAAAAAAAAACACGTTATCAATTTTTTTTGCCTAAAAAAGCTGTAC

AATTATGTTGGGATTATATACACTTAAAGAATATATAGTACGCAATGTCGCATACAGTTTTGCTGCCA

AAACAATTTAAATATTTGTAAATCAAATGTGATAGACTTGTTTATGATCAACATTTTGGTTGTTGCTA

CCCGAGAACTCAGCGAGATATATCTGTCACTGAAAGGTCAACTAGATCAATCCGAGTATGTAAGGAAT

AATGTTGGATATCAATCGATCATTACTCCATGCTTATCTTAGGATGGGTAAGAAAATACGGAGTACGA

TTCCATTGCTTTAGAAGATAGGCACTCTGATTATCTTGTAAGAAACTTACTTTTAGTATGACATAATT
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GGCATGAATTGAATGTAAGAACTAATTTGGAACATTTTATTCTTTTTCAATACAAGCCAAGTTTTATG

TTCAAACAATGATTTTATTAGCAGGGTTGGTTTATAAGTCAAAGTCATGTATGCAGCATCTATGTTCT

ACATTTTTCAGGTCATAATAAACAAAATCAAAACATAGTTTTAATCTGGTTAACCAATTGCATCGCAG

CTCACAAGTAAACTGAACACTTAAACATGACAGCCGCTGTTACAAAACATCCCCAAATCTTGGGATAC

CTAAATATTCCTTTTTTTAAATATCTTTCTTCTTGCGTTTGTAGCTAATTGTATATATACATTATTTC

GGTATAGTTGGCAGGTAACCAAGTTGAGAACCAGCACCAGCAGGTTATGACTGAGTTGAAGCTAGTTG

GAGATCAGCAACAACAAATGTTTATGGACCATTTCAGGTTCTTCGGCGAACAACAACAACTAGTGCAG

CCCAATGCTAATACTCACACTGGGTTACTATATCAGTCTCTCCAGCTCAACAACAGTTTCCGCCTTCA

GCCCGCTCAGCCTAACCTCCAAGACCCCAGTTCCTCCACCCTTGCCCTCCTCCAATCGTATGGTATAT

ATGATACATACGTATACGATGCATTTCAAGGGATTGTTTGGTTGCATCTTTCCCACTTAGCATTTTAA

AGTATAAATGCATACCTACGAATACGAAGCATTACGGTATAAATACTCACATCCGAATACGAATACGA

TTTGGTACATTTTTTAGTTGAAAAGGTCGCGACTTTTAAGACGGATTAACCTTTTTTGCAGACAAGGC

CATCTATAAAAAAGTTACAGAGGGTCGAGATTATATGCCCCAATGATATTAGATTGGTTATGATAAGC

TATTCTTAATATTGTTTGGATATTCCCTTCACTAATTAGTTGATGATTTGCAGATCAGTGATTATTCG

CAAGGAACATAGCGATGAAGCTTGCTGGACATTGTTAAATACTGGTGATACTGGAGAGAAATTACTAG

TTTTTTAGGTTTAAAAGTTCTAAAAAGAAAAAGCATATCATATGCAATACTTTCTTTATATCCATGCT

TGGTTTGCCTAGAGATTTGATGGTATAACTTTTATTTGGTGAAGTGTTGCCTAACTGCTTACTACTGC

CTGAAATATTGATGTTGCTTG 

 

PvG47 (+/-) 
CGGTTCAGGAACCAATTATTGAAGCCCATCAAAAGAACCTCGTAAGGGAAATAGAAATATAATACAAA

CCAAAGACTATGTTATGTCAATACACACTGAATGTTGGATAAATAGAATACAAACCAAAGGCTATGTC

GATCAATACACACTCGATGTTGGATACTTAACAAACTTTAATACTCCCCCTCACTTGTAACCCAACTA

AACACCCACTAAGTGGATAAAAACAAGTGATGGAATAAAACATATACAAATAAGAAAGCAACAATAAC

ATGCTTTTCATACCATATTATGGCCCATCTAATTCCCTTTAAATTGGCGTTATAAACCACAGTTAGAT

CAATTCACAAGCAATATAGAGATCCATCAACAAACTCTAGGTGCCAACAATAATATATTGAACCTTAA

CTCTTTTCTGCCTAGAAAAATAAATATGAAACTAAATTGCAAAGTCATTCAAAAGTGGAAGTATAGAA

AGAAAAAGATGAAGGGGCACCTTAGTCGGCATCACCAAGTCCATCACTTCCATCGCCTCTCTTGGATA

TAGGTGTGAAATTGGACTTTGGTTTCTTTTTTGACGAAGCCATTTCAGCGTTTTTCCGTAAGACAGCT

CCAGGGGATGGGTAAGGCCGCTGCTGAAATAGAGGACCCTGAATTTCATAGATAATATGAAATTAGAT

TCACACATACGGCGATTTCAACAAAACCCAGACACAAATAAGTAAATTAATATTTCTTTAAGCATAAA

CATAAATTTACAGTACATTGTGAAGGCCCGGCAGTGACTTAAACAGTGAAATAGTGTACTAAATTCAT

TTAATAGTGTACTAAATTAGAAGTACTGAAATTACAACGCCAATGTCTGTATTGATTAATGTTAATTG

AACTGTTTAAGAAAAATCCCAAAGAGGAAAATGTCGCCTTTAACCCGGCTAATTTACACCCAAAACAA

TCTAGTGAATGACTGAATGGAATGAAAGAGGAGACAAGAATAGTAGTTTCATGAAAGAAAGAATGTAC

TCCGTAGAACGATGTTCAATGCGTAACAAACTCTTTATTTTAAGTTCCTATAATGTTCAATGCATATA

GAACATGAGTGCTACAAGTCAATTAGACACTGGTGATCTCATTTATACACCATATGGGTAAACAAAGA

TTCCCACCTGTTTCTTTTTTCAAAATGCATACCATGGACAAAAGGGGGCAGGCAAAAGCACATGTCAA

AAATATCAACTCTTTGCTTTTAATAAGCAATCACAGTATCGTGAATATAAATAGGACAACTGTCAGAC

GGCTATGGGTACAAAACAGTTAAATACATTTACAAAATCTTGTAAATCTAGGTGAGGATGCAGCAGCT

GTATACAGGTTCACCAGGACTCTGGAATTCATATATATATATATAAGGTCTGGTGAATAAGTGTAGAA

ACATTTACAGCATTTTAGTCCAGCCCAAACTTCTATGCAGTTATTAAAACCTCACCACACCTATACTT

CAAGCAACATTAATATATGTTTTGAATTATACTATCATGCGTAGAAGGGCAAGTAGGTCTAACTCATG

AAGCTTAACAGGTATCTCTCTTTTTCTGAAGAAAATATAATTAAAGTATTACCGTAGCAGTGGTATCA

GCTGCTCGTGGCTGTACTCCTTTCAAGCCTACAACCCTGTAAAATTACAAAATGTACAAAATCACTAG

GCAACCAACTTGAATACTTGACCAGGAATAGGACCATAATTTCTTAAATCATGAAAGAGAGAGAAAGA

TGCAGGGAGAGAGTTTCTACTTCTACTAAGTAAAAAAAAGAAATGAAAATGTTGCATACCAGCCACCA

CGAGGGGCATCAGAATAAGCACTTGGATCCATCGGGTCTAATTCATCCTCATCAGCATTGGAACGTTT

TCTGCTGTCTTTTTTAATGCCTTTCCCAATAGGAGGTTTTGTGTTGGACCTGGATAACCAAATAACAG

TAAGTAACATGCAGTGTTAGCAAAAATAATTCGTTTATTTTCCTCCACCAACTTCTTCTAACATCAAG

GCTCTTAACCCGGATATACCAAAGAAATACAAAGAAAACTGGCTTAAGTCGGGTTCTCTTTTGTTTCC

TTTTAAGTCTACACCATTTCTTGGGGGGGGGGCAGAAAAAAATTGCTACAAGAAAAATACACTGGGGG

ACATAAATGCTGTAGCTACTTTTCTTGGTTAGTACTGTATATGTCAAAGGCTCTTTTGGGTAAGTATA

TTTTGTAGCAGCTTTTTTGCATATTCGGATTTACAAAAGATATTACTTTAAAAGTTGTTGTATCCCCG

AATTGTGTCCTAAATTTTTAAATTATTCTGTATTGCCATATTCGCATCATATTGGATGCAATACCCAT

GTGTACTCATGTTCCATAGCTCATAAACTAAACAAACCCCTTATATACCAAAAAGATTCGGCCTTATT

AAAGGAATTTGACAAGATTTTAATTTTAGGAAAGGTGAATACCTCGGTTTTGCAAACATATTCTCCGA

ATTTCCGCCAGAATTTATAGAATTGATAGTCTGCAGATGGTTCCTCATGGTGGCTGGTAAAAACTGGA

TTTCCGGTAGATTCAGAACACTACAATGGAATAACGTCTGTTAACATTAAAAATTCAAATATGTTCCA

TCAAATGACAACTACAATTGTTGTCTCAAAGTCGTAATGGGGGTTAATCAGTTTTTAACCCTACATTA

TGACATTTTTGCCAGTTTTGTGACCTTAATTCTAATCATTAACTATAGAGCTTGGTGTACTAATCATT
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AAAAGCGTATATATATATATATATATAATATGTATTCCTCCGAACTTAAGAAAGATTGACAAACCGTG

TACAATGAATACAGTAGCTCCAAGACTGTACAAGGCCTACTCCCCAACCACCACAGCCTAAGCATTTA

TTTAGCATGAGAGATTGCATATCTATACTATCATTCGCTGCGGGTTCAACGCGTTGTGTGTTAGTTGA

CTGTGATTTACTAGGATGTTCCCATGTTGATAACTGAGTCTTTGTGTTGTAGTAATACTTTTGACCTG

AAAACCGACAAATATAGTAAATTAAGATGATTAGAGGATAACATAAAGGAAAGAAAATAAATGCAACT

AAATCAACACACGTCCTTCACATACTATAAAAAGTTGAAAAATAGATGCATTCCTTTCCCGCTGCTCA

AAGTTATGGTTATGTACACTAACGTATCACCGGTTTTGTAGACCAACCAAGAAACCTACAAAAACTAG

CAACTATTACACTAATGTTACATTCTCTGCAATTTACTAGACTTAGTGTACCAAATAGAAAAAAACAA

CCGTAGGATGGGATTCTAGTTAATTAAGACAAAGAATTACACTTTAATCATGTTTTTCGCTTTCGTAC

ACTATTCTTTCGTATACTTGTTAATTAAGAGTCCGAGGATACCTTAGTGTAAACTATTATAATTATAN

NNNNNNNNNNNNNNNNNNNCACACACAAAAAAGATAAACATATGTTTAGTTATTTGGGTATTCAAACT

GCAAGGTTTGCAAGTGCAGTCTCCATGAGGGAGGTGACAGAGATACGCTGATAGGTAATATCGATCGG

ACAAGAGTTAGAAAGCTTTACTAAGCATGCATACTTCTCACCATTTTCTATTATGTAATAAAAAACTA

GAAAACACACTATACATAAAGCAAACCTGATGTTTCATCCAATACCTCCACCCAATCCTCTGGGAGTT

GCAAACCAGATGAAGCCTTTGGAGAAGAGGAAATCTCAACCGGGCGTTCCCATTGACTTTTTCCAGAG

CTTTGGTGATAATAATATGTCACACCACTTGCAGGATCATTTGCCTCCACCTATGAAGGAATACAAAG

AAATTGAAGATAACAAAACGAAAAGAGAAGAGCGAAAAACTACAAGACATGGTAAAGGACCGATGTAG

AAATAAATTAATTCAACTTATTGGGAAAAAAGACAGAAAACAAACTAGTCACATGTCTACTGTTCTCA

ATCTTTTCCATTGACAAGGAACAGTAAGTTGAGCTACAAAACCAAACTCGAGAAGCAAAGTTCTAGTC

AGACTATTCAGGAAACTTTTTCAGACCATTGTGATAAATACACAAAGCAGCAATACCTTGTAACAATC

CAACTGGATTACAATACAAAAAGCTGTTTCAAATACTATCGATCACAGTAACCAAATTTGCTCCTAAT

CTATTTTCGTAAATGTAACCATCAAGATTCACCTAAGGTGGAAAATATAAAATAAGCTGACACAAATC

ATATAACATCTTGTATTTGAGCTTCCGCCTCCCAAAGATGACTTGGTAGTTAAGCATTTAAAGATGTA

AAATTGAAGTTCTTATATTGGAGGGAGCTCATGCAAAAAGCAAATTTGATTGTAAAACCATTGCAATT

TAGTTACTGCTAGAAAACCAGTCAGAGAAGTAATTTTTTTATATATGTAAATGACATTAAATGGATCA

GACAACGAGTTGAATACAAGATAAATCCATTTGTCAAGATACACTCCACTACTCTAGTATAAATATTA

CATCATTCAAATTCAAAGTCCAAAACTTTCCATTTACTTCCAAATGATACAAAGCTTTACAATCCTTC

CAGGTAATGCTAGACGGAACAGCTCTCTAATCAGCCCCAGGTTCTAATGAATTTCATGATCCTAAAAA

CCATTTACAGTAACCAGTAACTGTGCTCCAAAAGATATTGATTATCTCTCGAAATCTAGCAAAAGTAA

GAATGAACAGGGAATGATATCTTTAACCCAACAAAAGTTATCGCACATAAAATAACCTTTTCAACTAG

TTTCAAATCCTCTCCTTAAAATAACAAAAGCATGACATGGTAAATAGTGCACATGAAAGGTAGGAGAT

TTTTAAGTCCGCCAAACAGACAGAAGGTAATAGCCTTTTAAGGGAGTGTGTGGATGCACTGTCAAAAG

TGACATTTGAGGCCAAAAGTGCTTTTCTAAAAGTTTTTTTTACCTTTGGTGAGCTTTTATCTTCACAT

ATTTTTGAAAAGTTTGGACCTCTAAAGTCCATTTTGAAAAATCAGGGTTAAGGTGGTTTTACAAAAGT

TCTTTCGTAACGTACGAACTGCCATTTACTTTTCTTTTTCAGTTATCTCCGTTTTCAATACAAGTGAA

TTATTTTCGATAAAAAGCAACTCGTTTCAATAAAAGCCACTTATTCTCAAGAAAGTTGACATTTTCTG

GAAAGACTTTCCATTATGTTGGATCATACTAAAAAGATGTTTTATTTGTAATTGAAAGTTTTAACTTT

TTTAGTATACTAACTATAAGTCAAATCTCACTTGCTCACCAAATACTCCGCAAAACCGATGGACAGCA

AAAGCACTTATACACCTCACATTACTTTCATTTGGTAAAGTGTTTTTCTAAAAGTTACTTTCGTAACG

TACAAACTGCCCATTTTCAGAAGCAATTTGTCCCCAAACACCCCCTGAATCAAGAGGCAGGGTGTTCT

ACATTCACAATGTTCCTGTTAGTCCAAAGCTTAAAACAGTCTTTTACAAAGAAGACAAAACATAAATG

TAAGTCAACTTACCCATCCTGGAGGCAACTTCCCAGGTGCTACAGTTTCTCTGGATGAGATCTCCGAT

TTCTGAAACATATTTATTCCAAAGAACGTTATCCGCAAGAAACTAGAAGGTTTGATCAGTACGTCAAC

TTACTGCCTAATCAGTAAGAAGAATACTCATAGAAAAATTACGGCACCAGAAGAAATTGAGAGTTGAC

GGTTCGGAATGTAAATTTTTAAAGTGTGAAAACTTTGAACTATAATACATAACTATAAAAGAAATAGA

TAGTTATATAAAACGTGGGAAAACCACCTTTCAATTTAGAAAATAGCATGTAAGGATATGGAAAGAAA

CAATTGTAAAAAGAAAAGATACGTGCTTTATCAATAATCGCAGAGCTATGTTGGACTTGACTAGCTTT

GAGAACACCCCGTGCTCTCAACTTTTGTTTCAGATACTCGGGTAAATCTTTGGTCGAATTATTCCCTG

ACTCTGATTCTTGATTATCGGTTGGTACTTCCTGGTTTCCTTTATCCTCAACACCTCCAGATTTATCT

GAAAATCACATTAAATGAGATGTCCACAATGTAAATTACTGTGAGAAACTGCTTATATCATTTTCATA

GACTCACTTGGCATAAGAGGGTATGGTCTTGCACCATTATAAGCACCTCCACCCGGTACACCATACCC

ATTGCCAATCTCAACATTTTCTGCAATGGTTTAAGACATGGCCAAATATTTATATCAATATCAGTAAC

TCAAGGATTTTCCTTTTCATTTAAGGTTCAAAGGTTAAAAATTAAAAAAAAAAATGAAGACCAAACTG

CAGGAAAACCTTAATCAGTGTCATCAGATGATGCTTATGTTTTCTACTTCAATGAAATAAGACATCTA

ATCAACTCATGTCTTCTTACTTCTCAGTACTAATCATCTATTCATCCCCAGCCTACCGCAAAAGGAGA

AGTCATTAAGAAAAAATATACCATGTTTCTTGACATACCAGCAGATTGTATGGTCATACTCGTAACAT

GTAAGGGTTCAATTGAACAAGCTCTCCTTTTCCAATCTACCTAAATTCTCTTTCTTCTTCTCTTTTCA

TAAAAAAAATGGATTGTGATGAAGCTCCATATCAAAATGCCTCTTTTATTACATTATCTTGGTGCAGA

AAGCAACATTTGCAACCAATAAATTCTTTAAGTTGTGAAAGGTCAGTAAAGGACACTCTTATGAGTTG

TTCAAAGAATAACTAATGAGTTCTTTTAAATTGTCAATAGTACATTGTAACACTCTGAACCTCCATTT

TTTAGTGCCTTTAGCAGAACTTACATAAAGCTATTAAAAGGAAGGGGAATTTTGATTGCTAAGTGCTA
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ACCATACCGAGTGAAATACGAAATAGAAGACATACTAGATTAAAGGACTCGTGAAATCAAAGCAAAAG

AAAGAAACTGAAAACTAACCTTCCACAGCCACAACAGACTTTCCACGCTTATGGGCCATCTCAGCACG

GTGGTTCATGGTCATTTTCAATAGATGCTCCTAAATAAGATTACAGAAAATCAAACAAACTTTACAGA

ACAAAATCTATGTAATCATAACTATTGGCTGCTCAACAAAGACGTAGACATTAATACCTTTATAGCAT

TAGGATCATGGTGTTCTGCAAAAACATCTCCACCATCAGCAGATGGACCATTTCCACCTGTTACATAC

CTGGTTATTTAGAAATATACACAAATTAACCACTCAGCTCTTGGATTATTTTATTCCGAAAATCAAGC

AGATATCAGTACTACAAGAAATTGTACAAATGAACCTTTGACTTTCTATTATTTTCTGGGTGGCAACT

TCCTGACAATTAGATAAAAAAGTCAAATTAAATAAAATAATACAAAAGCATATGAAGAAACTCAGTAA

CAAACGGAACGTATGGACAAATCGCTTTAATATACATACTTGTTCATGAAAAACGGCACCTTGTACTG

CAAATTCAATTTCTGCATCAGTTCTCAAATGCACTGTACTAGAACCCCCTGAGGAGATATTATACTTG

TATTTGGTTAAAATAAGCCAAAATTTGAAAAGTCAATGACGTTAATAAATTTAATACCACATACTTGG

AAACTGGTTGTTTAGTAAACAATAAATTAATTAGGATAACGAACCTTGATGTGTATTTGGTTGATCAT

TCTCTTGTCTGAAAGGTTGAGATT 

 

PvG48 (+/-) 
CCTCATTTACTTTCACACGACTGTATACAAGAAAATATAACGTGCAATAAAATGAGCATTCGACAGGA

TGCTCTTAAACTTCATATGTGAAGATTTATTTCGGCAAGAAATGTTAAATAACATAATCTAGTTATGT

CTATCTTGATCGATAACAACAAGTTGTCCTCAAATAAGACAAGTGTTTTATCTGGATCATGAGACAGA

GCATATAATTCAAATATGACTAATAATAACTTGAAGCCATATACACTCTCTAGTCGTCTCATAGAGCA

CTAGTAGATCAGAGTGATTCATTTGGAGTCATTCCAAAACCTCCAAGATATCCTCTTATTCCTAATGG

TAAAGACAGGCCATATTAGGAATATCTCTTATGCGGGTCTGATAAGTAACCGGCATCGCTATAACCGA

AAAAGGGTTACCTTAATTCGAGTACCGAATGGGGTTGGTACACTCGATGACGCAAAATGAGATAAGAC

AAGCCCTCATCCATAGTTACCTTAAGTTAATGGGAAAATGTCTTTTATGCCATTTCGATAGCAGCGTG

TTAGCGCGATGCTGTGTCGAGCTATACCATTCACAGCATACGAGATGTTCGTCCTAGTACATTAGACC

AAGTATAATAATGCGCTTATTGTACTTGGATATGAACATGATAGTTCAATATCTCTTTATCGTCTGAT

CAGGGATGGATCGGGTCTATATCAATGTCTAGTGATCGAACGATCATGGGAGAATCTGACGACTTAGA

GTCATGATGACTAAAACGTCATAACACCTTCTGGGTGTAGTCTGAATCATGGACTTAGATTCAATCTT

TACGGGAATCGATCATCAGGCCAAGTCACTACCGTGTCTTCCTAATATCCTTCATCTCGAAGGCAAAT

CCAAAAACGGATTGCGTAATAAAACACGCAAGGGCATAAAACGTGTCTCTACGTATCCCAAGCCGATC

AAGTAATCACTTAAGCGGGTATACCACATCCTCTCGGATTATTTCAATCTATATAGTGAACGTCTCAG

TCAATTGAGAACGTGTTCCATGGTCAGTAAATACATGATTCAAGCACATAAAGTCACACAGGGACCTT

CATCTATATCTCTTTATCTAAATCCCCATAGAGATAAAATCGTGACCACAATCGCATGCTGCGTAATC

AGTTTTTCAGAAACTACTAAACTGATAAAGTAGGGGACCGTTATAACGTCCTTTACGAGCAAATAAAT

CATCTCGTAATCAATTCCAAGGTGTGGAGAATACTTGCGCTACTAGGCGAGCATTCTACGATCTCATT

ATTCTCATCACTTTTTCTTACGAATAACCAAATAAACGAACTCGTTTAACATTGGTGGTGTTGGAGCT

TCAGGTCCGAACACACTTTCTCTAAGGAGTCTACTTGGATTGCAGGTTTCCATTAGGTCAGTCTATTC

TACGTTGACTTCAGGCAACGGTACATGGTTCCCTGTCATAATTTGCTCATATTATCAGTCGTCATCGA

ATATATGAACAATTAATCAATGACAGTCTCGTTTCGCTTCAATATCGTCTAATATATCATGATCAACA

GATATTTCAAGATTCTCAGGCTGAGGAGGAATCACACATCTCCTAGATCCTCTATAATCGAGTGCGAC

AAACGAGTTTAACTTCACCACCTCTAGGGTTGAACGAATTAAGAACCGGTCAACTTCATCATATTTTG

GGAAGGACGACAGACTGACGGCCGACGGCAGCGTCCTTTACTTGGTGGGTTCAGCCAAAGCAATGTGT

TACGATAGGAACACGGTGTCCGACATGGACGTCTATCCTTGCAAGCATTTTGTAGCATGTATAAATGA

TCATCTCATGACATCTCATAAAGTCATTAAATGCGTTTGGCATTTAGTTAGACTTGAGGGAGTCTATG

CACTTACTTATCACTAAGTGCAGTTTTGGGGATCAAGCTAAGACTGAGTGGGTTATGCCACGTTATTT

CACCTCGTTCCTTATCAACGGTAACGTACAAATCTCCCCCTAACGACGGGGGAAACAGTCTTAGCGAT

GTCACTTTCGCATGTGATGCGGTAAAGAGACTTGCCAAGGTTACTCTATCAAATGATAGCCATGAGAT

TCATAATCGACTTATGTCCCCTTTAGAGGTCCATATTTTGAACGCTATAGCAGCTCAATCAAAATATT

AATTAAGCACTCCAAACACGCATTAATATGAGACTTCTGGCTCATAATCAGTAACCAGCTGGTACGCA

TATGGTGTCTGAGTGTCTATGTGACTCATAATGGACCAATGCAGTAAAATAGTATAACCCCACACGGA

AATATAAATCTTGGTACGCAAGACCAAGAAGTGCGTGCAATCATTTGCAGTCGCATCATCAAACTTTC

CGTGAGTCCATTTTGGGTTTGAACATAATCGACATGATGTTCAATTTCAATTCCCAAACTCAAGTAAT

TCAAATCAAAATTTCGATCCTTACTCTTCGGCATTATCAAGTCGACTAGACTTTTCAGGATAATCCGG

ATTATGAGCCATCAACTTAATGATATGGCTAAAAGTTTGGAAAATGCTGCATTTCTGTGGACAACAAT

AATCATGTGACCATATTATCGTTGCGTTAACCATAACCATTTATATTTATGGTTCGTCTTACGGTTGG

ATAAGTCCACAATAACTCCTTCAATTTTTTACAAGAATTATACGAGTCAATTTCGTGATCTTTACACA

TACAGTCTTTCAAAGTGAGTATTAATGACATGAATTTCGGATTAATCGCGAAATATATTCTCAAAGAG

AATCCAAATGCGATGCGATTATAAATCAAGCATCGTCATTTGACCCGAGAATATCTTATCCGGTCAAT

GCCACAATATCAAAATGCTCTTATCAATCGACAATATGCGAAAAATAGTACAGACAACCATGTCTTAG

CATCTAAATCATTTATCATTCGACGACATGCGAAATGATAAAGTAACTTTAAAAGCTATAAAAAATGT

GGTAGCAACCAGTTAAAAGACATTTCGACTCGTCTAAAATACGCTTTCGGTCGTATTGAATGGATGTT
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ATGTATAGAAATTTTAATTCTTTCATGAGCTATTACCAGATAACACTGGTTTTCTCGAATATTTTATA

ACTCAACAAGGTACGACAGGACCTACAGGAGTATAAGGCCTCAT 

 

PvG49 (+/+) 
CAAGAACTTAGTAATCCCAGAATGAAATTTATCAAGAAATCAATATCATAAAACTTAAAATAATACTG

TACTTGCTATATATACTGATCAAATGTCTCATAACTAGTACTGCTATTGGTAAGCCACACACACAAGC

CATTAACCAATAGCAAAAATGATGAAGGAAACCCAGTGGTTAAAAGATTGAATGGCTAAAACAAGGTA

CTCAAAAGTATAAAATAAAAAATACTACAAGTACCATTTAAGTAGAAATAAATTCAAAGTTGAAATAG

TAAAGTGTTTACAGTAGGTTTGGCATTGACAAGTGCCCTAAAACATCCCCTCTAAGCTGTAACTCTCT

AAAAGTCTCTTGTCTTCAACCCTTTAATGGAAACTCTTACTTTCTTTCTCTCTATCTATCTTGACCAC

ATATTTTCATTTCCATAAAATTAGATTCTTATTAACAAAAACAAAAAGAAGAAATTAAAGAGTTAGCT

AGAGAGGAAGAGAAAAATAAAGAGATGGGTAGAGGAAAAATAGAGATAAAGAGGATTGAGAACTCAAA

TAATAGGCAAGTTACTTATTCAAAGAGGAGAAATGGGATCATAAAAAAGGCAAAGGAGATCTCAGTTT

TATGTGATGCTCAGGTCTCCCTTGTTATTTTTGCCAACTCTGGTAAAATGCATGAATATTGCAGCCCT

AAAACTCCGTAAGTATCCATTTTTATTGTCTAATTTATCTCTAAATTTCTTCTATTTTTTATTGGTTT

TTTTATACTCCAGTTAATTTTTTTTTTCAAGGTCTTTCCCACCAATTTATATATATATATATATATAT

ATATATATATATATAAGTGTTGTTATTTTCATTGTTTTTCAAAATAATAGATCTGTCTAAAGATGGCT

AGTAGCCTTGTCCAGCAGGTTTTTAATTATTGTTGCTATAATTAGAGGATTTTTCTCTAATAACTTTT

TTCTAGCTTTACATAATTTGTTTGAGAACTGAAATATTTTTGGTAACTTGAAGTAAAAATCATCACAT

AGTTTTTTGCAAAAACAAGGTGTGCTGCTATATCTTTTTTTTTAACAACTTTAGAGGATATATATTTA

GTACATAATATTCAGCCCTATTTAGTACTAATTATCTAAGATCTTGGTTAAATTTATATGAATACCTT

TTTCAAAATTGTTGTTGTAGGTTGATTAACATCTTGGATGCATACCAGAAGCAATCTGGGAACAGGTT

GTGGGATGCTAAGCATGAGGTATAATCTTATTCTTATCTTTTTAATTAATAGGTAATTTTATTATTAT

TTGTTGACATTTTCCCCCTTCGAACATCCTAGGTTTCTGTACGAAGTTGAATATTTTTACTAAAAGTA

CGCAAAGGAACTTGAAATATGATTTCCATGAACAGATCTACAAATGGGAAGTTGTAGTTTCAATGATC

TCTCAACATTTTTAGATTTTTTTAAAGCAAAAGGACGATAAGTTTTTATGAGGTGTTACATCTATGGC

CTGATCTGGTAAAAAATATTCATATTCTCTTTCCTATTTCCTCCCCTAAAACTCTTAGTAAAACTTCT

ACTTTTGTAGCAAAAGAAAATTATATTATATCCTTGATGTGTCAATGAAACCCTCTTTTTATGAACTA

TCTACTTTACATGGTCTTTTCCATGTAACATTTAAAATATCATGTTCTAAAGGTTTATCCGCAATCTG

CCTCTATCTGTATTTATATAGTATAAAATTTTAGGGTTGTATTTTATTTACTAATATAGCTATTTGGG

CTGTTTCTAATGATGTTATTTTTCCAGAACCTCAGCAACGAAATAGAAAGGGTCAAGAAAGAGAATGA

TAATATGCAAATTGAGCTCAGGTGCAATTTTTTCTTATCTCCTGATTGGAAAAAATATCGAATATTAT

TAAATTTAATTATATTTTTATGCAATTTCTTTCCGTCATTCTCGTCATGCATTATTAATTGCTATAGG

CACTTGAAAGGAGAAGATGTACAATCTTTGCACCACAAGGAGCTTATGTCCATTGAATCCGCCCTCGA

AAATGGACTTGCTTGTGTTCGCCAGAGAGAGGTAACAAACCGTCATAAAGTTCAAATTGTTATATAAG

AAATATCTTGTTTGGCTATACCTTAACTCCCTTTTTAGCTTTTCTGGGCTCTAAGGTCTAGATCATCT

TTGATGCGACACTTGTAATTAAGCTAAGCGATTTTTTTAAAACGAGAAATTTTAACACGACTGAGATG

CTAAGATCGTAGTCTTCAAGGTTTCCTCAAATTATATATAAAAGCAATGTTATTCTTTTTACCAACTT

TCCTTTCATGCTTTCTCTCATCTAGAGTGTTGAAAGTACTGTGAAATCTAGAAATACTATTTAAATGG

ATAGCCAAATGAAACTAAAGCTTACAATTCAAATAATTTTTGTTCCTTTTTGAAGATTAACAATTTAA

ATATCGTTTAGATTGATCTCATAATTATACTTGGCCACCGAGTGTATCATAGTACAACTTCAAAGGAT

TGATAAACATCCAAATTAATTAACATTAAATTTTTTAGCTAGTTTAATTTCTCTTGAAAACGCGGAGA

GTAATCATAACTGTTCCTTTCAAGTCGCACAAAGTAATTTGTTATCTCATTTACTACCTTTTTTGTGT

TACAGATGGAGATTTACAGGATGGCAAGAGAAAATGTAAGAAGAAATGAAAATTGCTTATGTTATACT

AGGGCCTTCTTGTTATTAATTACTTATTAACTAACCTCTTAAACGATTTTATGTGTATCTGAACTATT

ATTGCACCATCCCTACAAATTAATAATAACATTATTTTTTAATTTTTTAACTATTCTACATTTCCAAA

GTATCGCTCTCATACAGAAACGGAGTATTTTGAAGTCCCTGTGATCAGACTTGTTGACAAAATTTATC

CACACTGTTTCTAAAAATAAATAATGTTTAATTATATAAATTTAAGTTTTCAAAAAACTAGTCTTTCT

TTTCTCATAACTTTCAAAGAAATTATTTAACTATAAGTCTATAACTTTATTTTGGGAGTCCTAATTCT

ATGAATTAAGAAGTTATTACATCCTCTAATTTATTCTTGGTCTACAGATAATATTTTTCACATAAATA

AGATATGGATTTGGTAATAGATTAACAAGTGAGGAGATATTCTGATCATTGGCGGAGGTATAAGGACA

AGGGATTGCTTGAGCACCCCCACAAAAAAACAAAAACAAGAAATTTTATATAGGTTTTGATTTTTTTT

AATAAATATGTGACATATGCACCCCATGACTAAAACTTATAGCAACCTCACTTTTATTTGTTTACTTT

TCAATGTCTAATCCAACACATTTCAAAGAAAAAAGAGACTTATGTACAATCTCTCTCTCAAAGACCAA

ACTCAATAATTTCAAACTTAATTTTTTTTCACATTTTTGAAACTGTGGGTAGATGGAAATTTGATATT

TTGCAATTTTGTATTCACGGAGAAGATGAATCTATTGACGTGCGTAATATTCTGACTATTTTATTTAA

CATGAAAACAATGAATTGTTGTACTTGAGGATCCGATTTTGTTATATTATTATCTGTTGCAATTTTTC

TTTTACATCTCTCCATTTATTTTCACAACCCTTCATTTTGATAATGTCTCCGCCCCTGATTCTGATAC

ACATATAATCTGGAACATATAATATAATGCTCAATTGGAACAAAATAGCAGTCTAGTCTTCTGTTAAA

TTCAGATAATTTATACTTCGGAAATGTTTACATACACATATCTCCCCAACTAAGTGTCTCGTTATCTA

GACAAGTATCAGGGCGAAGCTAATTAAATGTATACGTAACTCTAACACTTGCTAGACCATCCTAAGGT
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AATACTAAATAAGCACACATTTTTTCGAGGTCTTTTACAAATTTTAGAGTTCACATTCATTTACTTAC

CAACCAATTTACATTTTTATTTGTGTTTTCCTATACCAAATGCATGGGCAAGAACAATATAGTTTTTT

TCTTTGGGCAGTTTGCTGACAAGGAAAGGGTACTGGAAGATGAAAACAGGAGCCTTACTTACCAAATG

GTATGCTTTTAAGACTCTTCTGTATACTTGTTTATATGTAATTCTTAGAAATAATACTTCTCTTATGT

CAAGTCAATGGCTATACTTTTTGTTCATTGATGTCGTTAATTTGGCGACATCTCTTGTAGCGACACAG

CAATAATAAACCTTTTGTTTACTTAACATGCAAACAAATGGTTTATTTTCTTTGGGCAGTTTCCTGTA

GTGAAAGATTTTACACCTTGCACAACTATATTTGGTACCTCAATTTGGTTATTTTATGGATTAAGCAT

AATATAGTAATTGTTGCTAATTTTGAACTAAGACTCACTTTTTGCCAAAAACTAAGAACCTGACCACA

AGAATATAAGTATTTTATGTCGATTGCTCCGCTATTAATTACTAAGAGAGTGTAATTTTATCCCGTCT

ATTCATGAGTAATGCAAGGTTCAATTTCGATACACTCAGGGCTGGAGTTATTATTTGTTGCACCTAAT

CTCGAATATTTGGAGGAGGAAAAAGGCCTTTCTAGAACAATTTTTTTAATAAAAGATGGTGAATATTT

CCTATTTTACTAGTAACTGCACTTATTGTCATTAGCATTGATGTAGCCTAATTAATTGGTAGTAATTT

TTATTTGTAACTGTGAGTCTGTGATGTAACAAAAAATAACCTGCATATATGCATTAACTTTCTAAAAA

TGAAAATCCGGCGCCTTTAATCGGCCAGCGTATGAGCAATTGGTTGTGGTGAAAGCCGTCTCTGGCTA

CACTTCTCCTAATACTCAGTGCGAAGTCACGAGGGAGGATAACAACACAAGATGACAAATTGTCCTGA

AGTATAAAAGGAGTAAAAATATATTTTCTCCACATTTATGTAAAATTGTAGTTTATGCAATTACAGAT

CGATAATTGTAATTTATGCAATTACAAATCCATAATTGCAATTACAGATCAACATTTACTTTCCACCC

TTATATCCAAAAAACTGAATGTAACAATGATTTTAATTGCTTCGATTAAACTTCCTTGTGTAATTCTT

GCAGCACCACCTGGTGATGGATATAGAAGGCGGGGAAATGGAAAATGGATATAATTACCAGTCTCAAA

TGCCATTTTCCTTCCGGGTGCAACCGATTCAGCCAAATTTACAGGAGAGGATTTAAATATAAACTCAA

AACAAATTGTCGTAATGCTCTACTTAAAAGTAGAATTACAACTAACAACTTAATCTGATTTAAGTGAT

ATGAACCTTGATAAAGCATGATCAGTTTCTAAGTGAAAAAGTTTTACTCCCCTCAAATATAACATCTC

ACTAAGAAACCTAACGTGACTTTGTTTCTGAGGCTTCTATTTGATGTATATTGTTGTGACTTCGTTTG

AGTTTAAAACTTAATTGTATTCCTTGTTTCAAGTTTCATTTCTGAACGTTTGATTTCATTTTGTATTT

GATGATTGTATTGGTTTGTTGCTATTTTATTTCAAGTGTTAAATTAATTATTACGGATTACGCAATGC

CTTTTCACTAGACTTTAATATCTTATGAGAGTTAGATAATATACATTTTCAGACGCAATGCCTTTTCA

CTAAACTTTAATATCTTATTAGAATTAGATAATATACATTTTCATACGAAGCTTTTCTCTAGGCCTCG

ATATCTAGT 

 

PvG50 (+/+) 
TCCACATTTACGACCGATTCGTTTACTAAAAAATACAAGTTAAACCAACTCGGTTTATTTTATTTTAT

TTTACTAAGAAACCAAACCAAACCAAATATTGACTATCCATAAAAACATTATCTTTTTGGTAATAACA

ATTAGCTATAGGACCAGGTTGAATTAATTTCATCATTTTGATATAAGGTCCCTTACACGATCCAAACT

GAGTAGTTTCGACTTAGACAACCAAATAGAAACGTAAGAAGTATATATAATTAATCAAATAAAATAGT

CATAAATAAAAACTTTACCTGCAAAATACCAATAAAATGAAGTTACAGGATCATAAACAAAACACTAC

TGTATCTAAAATGTTCTTAAATTAAAATTAAAATTAAAATTAAAACGTCCGGTTCCTCTCAAAAATCT

CTTCTTCACTTAAATAATTCAATAAAATACAACCTTAAAACACACACACACACACACACACACACACA

CACACACACACAAGCTCAATTAAAATGGCATCTACAGACTGGGCCTCATCAGCACCAAATCTCCAGAA

GAATATCCCATCTCTATCTCCTGATCAGGTCCATACACGCTCATTAATACCCATTTACTGTTTTTTTT

TTAAATTAAGTGTTTTTTTTTCTGATTTTTTTGATAATAATTTGTTTAATTAGATTGAATTGGCCAAG

ATGTTGATAGAGATGGGTCAGTGCCACGTGTTCCAAAACTGGGCTCCACCTGGAGTTGATGATGATGA

GAAAAAATCTTTCTTTGATCAGGTACTTTATTTTTATCTTTTTATTCAATTGGGTATTTTTTTTTATT

CAATTGGATATTTCTTTTTTAATTTATTCAGGTTATTGTTCTTTTTGTAATTTCTCTAGATGGGTCAT

ATTAATTATAAGTTATTTGGTAGTGGCATAGTTTAGCAGCATTGGTTTTGTCTATCTTCTAAATTAGG

CTCCTAAATTGAAGTCCTTCGATTATGTTAGGAATTTTAGTATTTGCCACACCTTTTAAAGTTGGCTT

ACTTTTTTCCTTATTATCTGTATTCTGTAGTGCATATGATGGGCTAAAAAAGTATTTTAATAAGCAAA

ATCTTAGCTGAACCGTATTTGCAAGAGCTATGGTAGAAGCGTAAAAAATATAAGCTTTTAGCGGCCTA

TAAAGCTGGAAAGTTAGCTATTTAAGCTTTGAATCGAGCTTTTTTACTATGAAGCACGCTTTTTAAAA

CAGTGGAGCTTAAAATACAAAGTATTTTTGTTTGTTTTTGCTTTTGCTTTTTGGCCTAGAAAAGATTT

TAGGCTTATAAAGTCTTTGTGTTACTCATTTAGTATGTTTTAGTCTTTAAAAGTGTATTATATTGCTG

CTTAATCTAATGTTGTGGCGACCTGATTTCCTAAATCCTAACTCAAGTCCGTGATCTGGTTTGTTTGT

TTCTGGAATGTACTTCATTTCACTTTTTCGTTAAAGCTTGGAAGATAGGCACATGTGAGTATGCTGTG

GTCGCAACATCTCTGACTACTTGTAAGTGTTGGGAATGAGTTTCGTGCATCGATGTCATGCAAAACTC

GAATCTCTTAATGGAGTTTTTTTAAGAACACATCCGAAGCACTAGGGTCTTGTATATATTCTCTAGCT

TTATTTAACGAACAACAAGCGTTATTTGGCAGTCAAACTGTTGAGATTGTTGATTTTGGTTAATGTGT

CTATCGGTTAAAAGAGTCAACATATACACGTAGTTGAGTTCCTATCAGTGAGATTTTTGGATTTTTCT

TTCTAATTGTAGGATCAGAGTTATAGATATCAGCTGAGTTGTTAGTTTTGATTAGGCTCAAGATATTG

ACAACTTGTTGATGAATGTTTTTCATGAAATTTAGTAAACAAACATAGAAATACGATGTTTGCGTCTG

AATCTTCTAACGAAGTCGTTAAGTATGTACTTAGATTGATTGTGTTTTTTCATCGAAATGAAAAAATG

TTGCGGAGATGAAGGCCATCACTTTAATTGATAATTTATTTGGTTGTTAGGTTTATATATCTTCATCA

AAAGTGCAGCTTGCCTCTTTTTTATATTACAACATTTATCTATTTCATTATTGCTTACGTATCTAACT
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CGTTATCTTTCAGGGGGCTCGTCTTCATTCAAGCTATCCAGGGGGCTTAGCTTCATATATAAAAACTG

CCAAAGAACTCTTGGCCGATTCAAAAGTTGGGAAGAATCCTTTTGATGGATTTGCTCCTTCTGTAAGC

AAATATACTCTTGTTTTTAAAATTTAAAGAACAATATTCCTTTAAATCTTCATGTATAGAGAGAATGG

ACTTGAATAAAATAATGAATTTTTTTTACGAAGGTGCCTTCAGGAGAGTCTTTGGTTTTCGGAGATGA

TAATTTTGTCCGATTTGAGGAGGCTGGTGTGAGAGAAATGGAGAAAGCTGCATTCGTTCTTGTTGCTG

GTGGTCTTGGTGAACGTCTTGGATACAACGGAATAAAGGTAAATTATTACAGGCAATTTTTATTGGTA

AAATCTCCCCTTTTTTACACCAAACAATCTATAACAATCAGTATACCTATCTATTAAGTTTCACAACT

TATGACACCGAGTCTATACAATATCGAACTATTAGTACACCAGGGCTAAATTTTTTACTTAAAACTAA

ATAACCAAGTCTTTTTCTTATGAGAAAATAATTATAATTGTTCGCATAAGTTGGTGTACTTGGACCAA

TTTGCACAAAAATCCAAACGATGACTACATCAATGTTAACACTTTCCACCTTTAAAAACTTGTGATTT

TACTTTTTCAAAGCAAAAAAAGAAGAACTTGTCTTGTCTGGAAGGTTGTCGTTTTCTCGTCTAAATTG

TGAATGTTGATAGGTTGGTGTAGTTGTTAGATATTTTGTAGATTGGTGTCTAAAATGGAGCTTTAAAA

GTATGGTGTGGTAATTGTTTGATATTTTGTTGATTAATGTGACTAAATTGGAGCTTTAACAGTATGGT

GTACAAATTGTTAAAAAGTGATAGGTTGGTGTGAAAACAATGATGTTTCCCGATCTTCATTTAATGTT

GGATCAAGCATAACTAGGTGTCAATATGATTTTACTAGTTAGCATGTCATGAGTGATCCTAAATTCCT

TATGTAACCTCCTTGATTATTTGAATATATCCAATTACTTTGTTGTAACATGCTGGGTATTGGCATCG

AATTAAGTACTATAGTTGGGTGTTGTACAACTCAAACAACTCCATGTATCTATGTTTCTCTTCTAGGT

GGCTCTTCCTCGAGAATCTTCTACTGGAACATGTTTTTTACAGCATTATATGGAGTCTATTTTGGCCT

TACAGGAAGCTAGCCATAAACTGCAAGGAGGTTTACTTTCAAACTTAGGCCTTTATTTTGTATTATGT

GAACTTCTTCTATTAATGAATATGAAATTATCTGTTGGTCTCAAATGTGCTTTTGTCTTCGTTAGTTA

GTGACCCTTCAAGGCACCACAATGCTATTGTCTGGTAATATGAACGTGGAAGCTTCTTTCTGAACTTT

TTAGCTCAGGTTTGAAGCGAATATTTTTTTAACAGGACTAGTTACAAATGTATCAACTAACTTGTACT

GAGATTTCAATTTTATACGCGGACCTATACAAGTTTGCAATTAGTCCCCTAACCTAACATTTTTTTTC

CGATTTATACATTACATTGAATCAGCCCATTGTTTAGGGGTTAAAATAGGAACATTTGAAAGAATACT

GTTCAAAAGCAAAAAAAAATAAAAATGAAGAAACAAATCTGACTTTCTTATTCCATAAACTTCAACCA

ATTACTTTGATTTATTTTTGGTACACTAAATGCACTAGATTGCCAAGAATAATGTTAAATTAGTATAG

AAATTGTTAAGTTTGTATACAACACATAAATCAGCTGATAAGTTAGTAGAGAAACTTTAGAATAAATA

AATTAAATGCAACAGCTGATATAAGCATAGTTAATACACACATCGTAGTATTTTTAGCAACATTATTT

CTTTAAACTTGTAGGTGGAAGCGAAAGACAGATTCCTTTTGTTATAATGACATCTGATGATACACATG

CGCGTACTTTGGAGCTACTTGAAACAAATTCTTATTTTGGAATGAACCCTACTCAAGTAAAACTATTA

AAACAGGTAATAGACTGATACTGGCCGCTACTATTATAAAGAGGATATTCCTGTAGAATAGAATTGCA

TAATACATCCTATACTTTCAGGAAAAAGTTGCCTGCTTAGATGACAATGATGCAAGACTTGCTTTGGA

GACACGTAATAATTACAGAATTCAGGTGAATTGCTTAAATCTTTGCTTTCAACAGTTATTGGAAAACA

AGTATGCTCATTTTCTTACCATTGTCATGCCTTTTCTTATTCACATTTTTTGTGTGTGATTATAGACG

AAACCGCATGGCCATGGTGATGTTCATTCTCTTCTTTATTCAAGTGGTCTTCTTAAGGAATGGTACGT

TAAATATGGTAAAATACAAATAACCCGCTGTACTATGAGTAGTTTGGAAGTAACCTCCATTTACTTTG

GTTACTAGGAATGAACACCCACCTACTTTTTAACTTTTGCAAACAATCTCTGTCATCAAATTTAAATG

GCATAACGTTGTCGTTAGTGATCCGTTTTGGATGTCCTTTTGATACATTTACCTTGTTAATATCTATG

CATGTAAGACAACAGCTAGCGGGGAAAAAAATCAATTTGATCAAAAAGCTGTATAGAAGCAAATCATT

TATTTTTTTCAAAACCCGAATGCTACTGGCATTGCAAAAGATATCTAAAGAGAACATGAAAGATAGAA

AATGAATCATCCAAAACGAATGACCGAGATTAAAGTTTTTGTCTTTTTAAAATTGGATATAAGGTTGG

TTGCAAAAATGTAAATAGTACATGGGTTTATTGCAAAATACCCAGAGTGTTCTGGGCCATTTGCACTT

GATCGTTAAATATTCAGGTTGCAGAATTTAACTACTCTGAATTTGGTGTATATTCTGTTTTAAAAGGC

ATGCTGCTGGTTTGAGATGGGTTCTTTTTTTCCAAGATACCAATGGACTTCTATTCAAGGTTCATAAG

TGTTTTCTTTTAAGGCCTTATAGCTCGTTTTGTTGTATGCTATCTTTCTTATCAATCTTTGTATATGT

GCAGGCAATTCCATCAGCTCTGGGCGTAAGTGCTACCAAACAGTACCATGTAAACTCTCTTGCAGTGC

CTCGTAAAGCTAAGGAAGCTATTGGTGGAATTACCAAATTGACCCACTCCGATGGTAATTTTACTACT

CAGAAGCTCTCTTTTTTTAGAACTTTGAAGTGGCTGTGAGCTTTAAGATTTGTTATGGTAAGACTTTT

ACCGAAAATAAAGTTTCATGTCTGGTATGTGGAGTATGATGCTTAGCTGGCCCTTATATGCCTGCAGA

ACATGTTCTGTGTAAGGGATGATTATTGTTTACTACACCAACCTATCGGTGGTTAAGAATCTGCATAC

TCACCTTACAAGATTAACAATTTACATACTCACCTATACTAGATTCATCAATCAACACACTCCAGTTA

ACTTGTGTTAACTTTTTAACAGAGTTTTTGGTCACGTGCGACGTCTGTTTTACCCTTAAATCGTAACT

CGGAGTGGTCACATGATCACACGTGGCCAAACTTCTGTTAAAAAGCTAACATAAGTTAACTGGAGTGT

GTTGATTGATGAATTTGGTATAGGTGAGTATGTAAATTGTTAAATGTTAATCTTGTAAGGTGAGTTTG

CAGATTCTTAACCACCAATAGGTTGGTGTAGTAAACAATCATTTTCCCTTTGTGTAAATGATTTGACT

CCTATATTTTAGCAAATATGTGAAATATTGTGGTTCTTCAGGATTTACTGTTAAGATACTCATGGATT

AACTTAGGGTGCAAACTGCAAACCACAATTAACTATTCGTGAAATCAAAACTGATAACCGTGCGTACA

ATTCTGTTAAGCAAATATAGCTACATGCTCCTCGTCGAGGTGAATAAAATACTGATCATGGTTTTGAC

GTTTTTACAGATCTAAGTGTCTGGCGGTTCAAAATGAGATATCTTGTATTGTACTTGTAATTGCTAAG

GAGTCCAACATGAGATAGTTTTGCATGTTAATAATACCATTCATTTTTTATATTTATGATGGAATGTA

AGTCATTAGTCACTATTTCTTATTTGGTGTTGTGATAATATCAGGTAGAGCTATGGTAATTAATGTGG
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AGTACAACCAACTTGATCCATTACTTAGAGCAACTGGTCATCCTGAGGGAGATGTCAACTGCGAAACA

GGCTATTCTCCTTTTCCTGGAAACATAAACCAGGTATTATTTATCTGAACAAATTTCAATTTCTACCT

AATTTACTAGGGTTATTAATCACCTTCGCGAAACTATCTGCAGAATTTTTTTTATTACGGTGACATTG

TTGAAGTACAATGAATCCAGAAACAATTGGGAGAATCTGGTTTATTTTTAATTGTTTATAGCCCGTTC

TTGCAGTTGATTCTTGAGATTGGCCCCTATATTGAGGAGCTTTCAAGAACTGGAGGTGCTATAAAGGA

GTTTGTTAACCCCAAGTTAGCTCTCTCTCTCTCTCTCTCTTGTGTAATCGTTTGCCAAGTCTATTCAA

GTTAAACAAATAAATGCAGAGTGTAACGTTCTTCACTTTTCTTTTTGGTTCTTTACTATTTTTTATAA

TAATATCTAGACATAATTGTATATCTCATGATATTGGTAGAGTGACACTAGAATATCGTTGTTCATTA

TATTTAAGACCTTGGTTGTATTGCTCAGATAACTAACCAATGTTTTTTGCAATTTCTATAGGTATAAA

GATTCAACAAAAACATCATTCAAGTCCTCCACTAGATTAGAGTGCATGATGCAAGACTATCCCAAGAC

ACTGCCTCCAAGTGCAAGCGTTGGATTTACAGTAAGTAACTGCTGACAAGTCTTTTTTATTTAATATA

ATTTGATCCTTTAAAATCTATTTATATATATTCATGTGGTTATTAAAGAGCAAGTGGTATAACGTAAC

TTTGACATTCCTTAGGTGATGGATGCTTGGCTTGCTTATGCACCAGTGAAGAACAATCCCGAAGATGC

TGCTAAGGTACACAAGTATATTATGAGCATTAAATTATCTCAAAACTCTTTAGTCATCAAAAACTATT

TAGAATGTTTAGTTCAAACAAATATTGTTCTGAATTAATATTCACCAAGTCTCTAGTTATGACTTTGG

TATTCATCAAAATGTGATTCACTCTATATGACAATAAAGGAAGATCTGTTCCAAATCTAGATGTTCTG

GCTTAGATGTACAGCCTGTTTACACTTGTTGATTAGATGAGGTTCGTAATCAACGACGAGCTAATATT

ATCGAATATGTAGCTCTATTTTTTTATATAGGTGGTGCGAGGGAAGTGGTAGTAATTCAGGATACGGT

TTTAGTTATATACATGTGTGTATACAGTACTCCTTTATATATCAACTCTAGATTGTATATTCAACCCA

TTGATTCAATCTAGAGATTATCAACAAATGCTCTTGTTTTGAAGGTACCTAAGGGAAATCCATACCAT

AGTGCAACCTCTGGGGAAATGGCCATTTACCGAGCTAACAGCCTTATGCTCAAAAAGGTATTCTATCT

AAAATTTAGTTTAATCTTAATACAGGATACTGAATCTTTTATTCCATAATAGTTTTTTTGTGTTTCCC

AACCATACATTTCCACAAACGGAATCTAGCCATATATTGCATTCTAAAGAATAGTTGCCGAACCGTAG

GACTGAAGATCTGACCCTGAATTTCGTTATGTATATTCCAAGTTGGTGAATTAAACACATTTAAGAAT

GCCAAGTGTTTCAAGATAAGTTCAAAAGTGAAGCTAATTCTTCAGGGAATGTGAACGAACTTTCATTG

CAGATGCTTGATGCTAAATTAAGAGCTCTAGATCTTTCATAAATGTATAAACGCACTCGTGCATGTTT

TCCATGTGAACCATTGTTTTATAAATTCAAATTCATGAATTGCAACTGCTTTCGGAAAATAAAACTTT

TATTGTACCTATTTTTTTTTTCAGGCTGGTGTTAGTGTAGATGAACCAGTTCTTCAAGTCTTCAACGG

GCAAGAAGTGGAAGTGTGGCCACGTGTCACCTGGAGCCCTAAGTGGGCACTAACTTTTGCTGATGTTA

GAAGTAAATTGAGTGGAAAAAATTCAATAACACAAAAATCTACCTTAGTTATTAACAGTCGTAATATT

TTTCTCGAGGGTCTCTCTCTAGATGGTGCTCTTGTCGTCAACGCGGTCAAAGAAGCAGAGGTATATCT

TATGGTTAAATGTTTATTATTAAATATGACTCTTCTTTTTTGTAGGAAGGATCATACTATTTGTGTTA

GTTTTGGCTCTTTATTTTGTACAGTTCATGAGCCTCATTATAGGATTATCCTTAGTGATTTAAGTAGA

TAGCGCTTTGGCAATTTTTTTGAATATATTCCCTTGGCTGTCTTTAGTTGGTTATATCCGGGCTTTTT

ATTTTTCCGTTTTGTAAACCAACAATATCTTTTTTGTTTCTTTTTTGTTTCATCTTGTCACTGGTTTG

GATTTGATGCATGATATAGGTTTTTAGTGAGTTTTAATGTTTTTTGGGGGGGTATCTCCAAATGTGAC

AAAAGAACTTGGGAGTTTCTGAATTTGGGGGTTTCCACTAATCTGATTTTACTGCAAGGTTTCCTTGT

GGTGATTTCTCATTCCAGAAGAAATTAAGTTTTCATTTTGTCATGTTTCAACATTAAGAAGTCGTTGG

ATCTGACTGCAATCTTATTGCTAATGTATACGATTAAACTTAATAGTTTACTTGTTTCTAAAAAAATA

ACAGGTGAAAATTGGAGGTTCAGTGCAAAACAAAGGCTGGAGCCTCGAAAGTGTCGATTTTAAAGACA

CATCAGCACCTGAGGAGGTTAGGATTAGGGGTTTTCGGGTAAAGAGAGATGAGCAATTGGAGAAGACT

TACAGCGAGCCGGGTAATTTCTTCTTAAAGGCTTGAACCCTAATACCCAAAGATGTCAGTGATTCATT

TTCTTGCCATTTTGATTAATTCTTTTCTTTTTACCCGTTCATAAGTTAGAGACTGCTAGTCCTCCTAT

TTGAAACTGGGGAGACGGTAAATGGCGTGTGCGATTGTAATAAACTGTTTTTCAAGCACATTTGTCAT

CATATTTGTTACATCTTCGGAGCACCGCTCTCGGTGTAAATCCTGAGTGAATAAATTGGGGTTGGGTA

AAGTTGATTAGTCGTTTTGAGTTCGAAACTGTATTTTGATCTCCTCTGTTGACGAATAGAACTTTCAA

TTAAATTGTTATGATTAATTTTTGTTGCAAGTACTCCCGTAGTCGATGTGTCTCTTAGTACGTTGTTT

GATTGGAATTTGTTGTTCTTTGTCGTAAGAATTATTCAAAAACGATAAAACATGAACATAACGAATTT

GAGAAATGAGAACATAAGTTGTTTTAACTTTCTGCTAATGGAATTGAATCAAGATAA 

 

PvG51 (+/+) 
AGTTTTATGCACTCCAGAGTTCGGTACTAGTGGCGGAGCAACTACCAATAATGCCGGGTTGTCATAAC

CAAAACGTAATTTGCAGGGTTTGCCAAAGTCCATTACCTGAAATATTTTAAAGAACCCAAGGTGCATG

GGAAACAAACTTTTTGTTGATTTGAGTTGTGGTGGCAAACCTTCCACCCTTGGTTCAGTACAGACGTC

GATTGTTTTAACTACTCCTATTAGGCAAATACCATGAGAAGTATGATTAGTCAACTTTCTGGCCATTT

TAAAATTGTATTCTAGTTATTGTTTATAATCAAAATCCTTACTCAACTATGGCATACCATGGTTACAT

CTTTAAAAGTGAGACATCTTTTTTACATTACAAGGTAATTTAATTGTACTAAGAGGGCAAAAATCCTT

TGAAATTTATTTATATTTGCATAAATCATATATGATACATGTTATGCCAGACCCTGGATTTTCCTGGT

GGAAAAATAAGATTTACTTCAGAGATGAGATTTCTTTCTGACTCCCCAACAGAGAGGATACCTTGTTA

TCAGGTTCTTGATGACGATGGATACACAATGACGGGAAATGAGATTGAGCAGGTAATATCATTAGATG

TTTTGCATCTTGTATAATATTGAACAATGCATATGAATTATGTAGTGTACACAAGTGATACATCACTC
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ACGCTTTGCTTCCGTTTCTCGTTATTTCTTATGATATAGGTGAGCAAAGAAGTTGCAATGAAGATGTA

TAAAGATATGGTTACGCTTCAAACTATGGATAGTATATTTTATGATGCACAGAGACAAGGACGTATTT

CTTTTTATGTGACTTCAATGGGAGAAGAGGCTATCAATATTGCCTCAGCTGCTGCACTTACCTTAGAG

GATGTTGTATTGCCGCAGGTACAATATTAGTTAGGGTACAAGTCTTTCTTAAATACATAACTACTTAT

ATGTGTAAATCGTAACTAGCCTATTGTTGGTACTCGTCAACTACGTAATATGCCATGAAGATGTTTTT

TACTTATTTTTCCAGATTTTGGGGAAGTGATGTATTGAAAAATGCGAAACAATGAGAAGTTTTAGAAT

TTCGTTTGTTTTATAAATTAGTTGAAGGAACATAAGTCTTGAAGCAGATTGCAAAGCTATGGTTGTTT

TGGGCTTATTTTTCTTTCGATTTCCTACTTTCGGAACTGAGGGCATTGTGTTGCAGTTTTTAAGCAAA

TAAGCTGGATTTTTTTTGTGGTTCAGAAAAAATCTGCAAATATCTAGTTTAAGACTTCTAGTTTTACT

AGCCAAAATGCCAGAAAATTTGACCTTTTAAGCGATCAATCAAAAGTAGCTAAGATCTTAAACAAAAA

ACTAAAAATCAGAGCTTGAAAGCTTCAAGCAAACAAGGCCTTGTAACTATCTTTAACGAACAAAAAGA

GTGATCATTCAATTTTGTTTACTAGCTTAAGTGCACTTTATCCCCATCATAAGCTGAATTACAACTCT

TTAAGGTTATATTTAGAGACACATTCGTGATTTGCTTGTGCACTTTATACCTACATATGCAATGCAGT

ACAGAGAGCCTGGCATTCTTTTATGGCGTGGTTTCACCCTTCAAGAATTTGCTAACCAATGCTTTGGG

AACAAATCTGATTATGGCAAAGGAAGGCAAATGCCTATTCATTATGGGTCCAAAAAGCTTAATTACTT

CACAATCTCTTCGCCAATTGCGTAAGTGTTCTATTCTGTTTCTCACTATTTTTTTATTTTTTTTTGTT

CTTTCAAATCACTCATATCATTTTTTGTTCTCAGAACACAGATTCCTCAAGCCGTCGGTGTGGCGTAT

TCTCTCAAAATGGAAAAGAAAGATGCATGTGTTGTGACTTATTTTGGGGATGGTGGTACTAGTGAGGT

AATGAAATTTCTGCAAATTTTAAGTTTAGGAACAGGGTGAACAGATAAATATAATAAGGGAAAACAAT

CTATTGTATCATGAATTTTTAAATTTTACCGTAATTTCCAAAACATGTCATTATACATATCAGAAAAA

AAAAACAAGACGCATATTTGTGTTCCCGTCGTGAGACCGTGGAGATTTGCATTAATCAAATCTTGATT

TGGAGCGTTTTTGCAAAAAAGTGTCCAAGTTGATGTCTAAATTGATGTCCATATAACCTTTCCCTATA

TATATATATTCTGGTATTTTGCATTCTAATTGGGTTGTAATTTTGTCAGGGTGACTTCCATGCTGGGA

TGAACTTTGCAGCAGTAATGGATGCGCCTGTTATTTTCTTCTGCCGAAACAATGGGTGGGCCATAAGC

ACTCCTATTTCCCAGCAGTTTCGAAGTATTTCTCGTTGTCAATAACAATTGTATTGATTTAAAGTTAA

TATGATCATTTTGCTTCACTTTTCATTTATTTGGTCATTGCTTACAAGTTTATTCCCATTTCTATTGC

CATTTCTCTTAATCTATCATCCGCGGAAACAAAAGGAGTAACAAATTAGCATTTTGCAAGAAAAAAAA

CCCATACGTGTTCTTTAACCGATCTAGGAATGAGGTCACGTGTAAAATATGAATACTGTAATCAACAC

CGCTTTGTTATCAAAGCAAATTTTACTTTAGTTCCTGTTTTTTTTTTGTTCTTACAACAGGTGATGGA

GTTGTTGCTAAAGGTCAAGCCTATGGAATCCAAAGTATTCGGATAGATGGGAACGATGCACTTGCTGT

TTATAATGCCATAAGAGCAGCACGTGAAATAGCAATCACTGAACAAAAGCCCATACTGATTGAGGTGC

ATCTTGTTTCTTGTTTCAAAAATCTGATTTTTCTCCCTTTTTTTTTTCAATTCCTTCTTTTGTAAAAG

TTTTATATCTTCCATGTGAAACTTATGTGCAACTCTTAGACAAGAGAAGAAAAATCGACACACACATC

TTAATTACTGAACCATAACAACTGAAATTTAAATTATCTAAGCTCCTTTTATTGAGTAATTAAGTCTT

TCCAGATACCACAATTATGATGAAATAATAACATATCCAAGTTGTGTTTGCCCGGTAGCTTTTATTAA

GTTAAAGATAAATCAATTTAAAGGAGTAATGCACTACGTTGTTTTAGGGGTCATACTGTATGTAAGAG

TTTAAAGGTAAAGCGTAGGGGAAAAACAGGACACAGAGTTTACTGTTTTTCTGTACTTATGATGGCTT

TGAATTGTTAGGCACTAACCTATCGAGCTGGACACCATTCCACATCTGATGATTCAACGAAATATCGG

CCAGCAGACGAAATAGAGCACTGGAGAACAGCACGTAGCCCAGTTGCAAGATTTAGAAAATGGGTCGA

TAGAAATGGTTGGTGGACCGATAAAGACGAATCTGATCTTCGAGAAGATGTCAAAAAACAGGTTAGAA

CAAGTTATGAAGCAAAGTACTACTTATCCGGTTTTCCGTTATCATTCAAAATGTACTTATAACTGGTT

TCTGGTTATCGTTCCCAAAATGTATACAAACACACACAAGTGATTAGTTCTCAAGCAAACATTCTGAA

ACTAACCAGGGAAGGAGCTATGTGGTGGGCTAGAGCCCGCACTATCATAGGAGGTGCAGGGTTCGAGT

CTTGTTAAGGGGGTAGGTGTGAAATCCATTGATCCTCCTTAATAAGATTTTAAAAGAAAAGAAAAAAA

ATATGTGGTGCTCTTAGGGTGAGGGTACCCCTCGGTAATTACAAAAAAGAACATATCATTTTATGCGA

TATATTCTGAAACTAAATCTGACCTACATTCCTGCAAAAGTAATTTTCTCGTGTTCTGGATATTCTTT

TTGTTTTGGAACCGAAATGACACCAAGTCAAAGTCCTTTGCTTCTATGATTTTTTAGTCTCCAAGCTA

GGTACAACAAGAATTAAACACGAGACGGTGAAAATTTTGAATACTCAATCGAACATGTATTTATATTA

AACTGATGAATTTAACTGCTGCAGTTATTACAAGCGATACGGGTAGCGGAGAAAGAATCCAAGCCTCC

GCTAGAGAATATGTTCACAGATGTGTATGAAAGTGTACCTATGAATCTACGCGAACAAGAGGAGTCAT

TGAGAGAAACTATGAAAAGATATCCACAAGACTACCCTAAGGATGTCCCTTTGTAGATGGTATATACC

AAAACTTATAAAAATGGGGTTGTAATGGCATCTTTGTGGAGACAAAATGCGAAACTGTAAATTGTTAA

TGTCAGTAATTTTCTCTTTTTGTTTGACTAGCTTCTTGTTGCAGTTTTGGAAGGTTCCCTTACGGGGT

TGTTTGATTATTTCATGTTTTGATGGTAGAATTTAAAAGAGAATAATTCGCTTTCAGCTGATGCTGCA

AAAAAGATTCATTCAGCTTGAAACTTTCAACTTTTTTCAGCAAGAAACCAAAAAATAGATGAATTTGT

CAACAAAATAAGGTACTCTTAGGGACCGGATAAATTTTAGGGGTCTGAACTCTGAAGCAAAGTTGTCC

CAAAACAATACAAAACTTGAAAAAAGAAGATATGGAGATAAAATACTGGTGGCACAGGAAACACCGAT

ACAATAGATTTGAGTAAACAATAGATGACCTTGTAACTTGTTAGTCGTATACGCAAAGCAAATTAAAA

TATTTTTGA 
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