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ORIGINAL ARTICLE

Improved radiosynthesis of 123I-MAPi, an auger theranostic agent

Thomas C. Wilsona , Stephen A. Jannettia,b,c , Navjot Gurua, Nagavarakishore Pillarsettya ,
Thomas Reinera,d,e , and Giacomo Pirovanoa

aDepartment of Radiology, Memorial Sloan Kettering Cancer Center, New York, NY, USA; bDepartment of Biochemistry, Hunter College, The
City University of New York (CUNY), New York, NY, USA; cProgram in Biochemistry, The Graduate Center, CUNY, New York, NY, USA;
dDepartment of Radiology, Weill Cornell Medical College, New York, NY, USA; eChemical Biology Program, Memorial Sloan Kettering Cancer
Center, New York City, NY, USA

ABSTRACT
Purpose: 123I-MAPi, a novel PARP1-targeted Auger radiotherapeutic has shown promising results
in pre-clinical glioma model. Currently, 123I-MAPi is synthesized using multistep synthesis that
results in modest yields and low molar activities (MA) that limits the ability to translate this tech-
nology for human studies where high doses are administered. Therefore, new methods are
needed to synthesize 123I-MAPi in high activity yields (AY) and improved MA to facilitate clinical
translation and multicenter trials.
Materials and methods: 123I-MAPi was prepared in a single step via 123I-iododetannylation of the
corresponding tributylstannane precursor. In vitro internalization assay, subcellular fractionation
and confocal microscopy where used to evaluate the performance of 123I-MAPi in a small cell lung
cancer model.
Results: 123I-MAPi was synthesized in a single step from the corresponding stannane precursor in
AY of 45±2% and MA of 11.8 ±4.8 GBq mmol�1. In vitro in LX22 cells showed rapid internalization
(5min) with accumulation found predominantly in the membrane, nucleus and chromatin of the
cell as determined by subcellular fractionation.
Conclusions: Here, we have developed an improved radiosynthesis of 123I-MAPi, an Auger thera-
nostic agent. This process was achieved using a single step, 123I-iododestannylation reaction from
the corresponding stannane precursor in good AY and MA. 123I-MAPi was evaluated in vitro in a
small cell lung cancer model with high PARP expression, rapid internalization and high nuclear
uptake shown.
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Introduction

Targeted radionuclide therapy (TRT) uses cancer-targeting
molecules to shuttle cytotoxic radiation to the tumor. TRT
is an excellent therapeutic option for inoperable or dissemi-
nated disease (Pouget et al. 2015; Aghevlian et al. 2017; Gill
et al. 2017; Malcolm et al. 2019), however, curative potential
can vary between and within patients. As such, novel
approaches can improve the potential of this therapeutic
strategy and reduce side effect toxicity. Therapeutics that are
targeted against a tumor-specific biomarker have attracted
significant interest for their ability to specifically act against
tumor cells without the systemic toxicity and side effects of
chemo or radiotherapy, as shown in recent successful clin-
ical applications (Larson et al. 2015; Pouget et al. 2015;
Aghevlian et al. 2017; Rahbar et al. 2017; Strosberg et al.
2017; von Eyben et al. 2018). TRT consists essentially of a
tumor-specific molecular vehicle and a radioactive payload
delivered to the tumor. In the proposed research strategy, a

molecularly targeted PARP1 inhibitor will be used for deliv-
ery of high-LET Auger radiation.

Auger emitters are an extremely potent radioactive source
for targeted radiotherapy, and are characterized by their
greater linear energy transfer, incredibly short range and
ability to cause more complex, lethal DNA damage as com-
pared to traditional X-rays or b-particles (Daghighian et al.
1996; Welt et al. 1996; Buchegger et al. 2006; Kiess et al.
2015; Gill et al. 2017; Bavelaar et al. 2018). Previous
attempts to use Auger emitters as cancer therapies have not
been successful (Lee et al. 2020), due to the limited range of
the radiation emitted and the difficulty of reliably delivering
the lethal electrons close enough to the DNA target
(<100Å) (Hofer and Hughes 1971; Kassis 2003; Bavelaar
et al. 2018). Iodine-123 is a particularly suitable Auger-
emitter because it also emits a 159 keV c-ray, which can be
used for SPECT/CT imaging and disease monitoring. We
recently developed and characterized 4-(4-fluoro-3-(4-(3-
[123I]iodobenzoyl)piperazine-1-carbonyl)benzyl)phthalazin-1(2H)-
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one – which, for simplicity, we named 123I-MAPi, as Iodine-123
Meitner–Auger PARP inhibitor – the first auger-emitting PARP
inhibitor that shows improved survival without toxicity in glio-
blastoma therapy (Pirovano et al. 2020).

Beyond the published benefit for glioblastoma therapy,
123I-MAPi could represent a tissue-agnostic anti-cancer
agent, and its curative potential in other forms of cancer
expressing PARP1 is under investigation. It could be used in
small-cell lung cancer (SCLC), which of all tissues has the
highest PARP1 expression (Tang et al. 2017). SCLC repre-
sents 13% of lung cancer cases, with a 5-year survival rate of
only 5%. Due to the aggressive nature of the disease,
together with its acquired resistance to chemotherapy, the
standard care for advanced SCLC has essentially remained
stagnant for more than 30 years, until only very recently
with the introduction of immunotherapy (Poirier
et al. 2020).

Materials and methods

General

Unless specified otherwise, all reagents were purchased from
Sigma-Aldrich and used as received. 4-(4-fluoro-3-(pipera-
zine-1-carbonyl)benzyl)phthalazine-1(2H)-one was pur-
chased from Synthonix (Wake Forest, NC). 123I-Na in 0.1N
NaOH was purchased from GE Healthcare. Olaparib (AZD-
2281) was purchased from LC Laboratories (Woburn, MA).
Water (18.2 MXcm�1 at 25 �C) was obtained from an
Alpha-Q Ultrapure water system (Millipore, Burlington,
MA) and acetonitrile (MeCN) as well as ethanol (EtOH)
were of high-performance liquid chromatography (HPLC)
grade purity. HPLC purification and analysis were per-
formed on a Shimadzu UFLC HPLC system equipped with a
DGU-20A degasser, a SPD-M20A UV detector, a LC-20AB
pump system, and a CBM-20A Communication BUS mod-
ule. A LabLogic Scan-RAM radio-thin layer chromatog-
raphy/HPLC detector was used to detect activity.

Chemical synthesis

Synthesis of 127I-PARPi: 4-(4-fluoro-3-(4-(3-iodobenzoyl)-
piperazine-1-carbonyl)benzyl)phthalazin-1(2H)-one, here
called 127I-PARPi, was synthesized according to a previously
published procedure (Jannetti et al. 2018).

Synthesis of 2,5-dioxopyrrolidin-1-yl 3-bromobenzoate

To a flame dried round bottom flask under an atmosphere
of argon was added 3-bromobenzoic acid (3.00 g,
14.9mmol), N,N0-disuccinimidyl carbonate (5.73 g,
22.4mmol), trimethylamine (3.12mL, 22.4mmol) and
anhydrous acetonitrile (200mL). The reaction was stirred
overnight before the excess solvent was removed in vacuo.
The crude mixture was extracted with DCM (100mL) and
washed with Brine (3� 100mL). The aqueous layers were
combined and extracted with DCM (2� 100mL). The
organic layers were combined, and the excess solvent

removed in vacuo. The crude material was purified by flash
column chromatography (n-Hex:EtOAc 20–80%) affording
the title compound was a white powder (3.81 g, 12.8mmol,
86%); 1H NMR (500MHz, Chloroform-d) d 8.28 (t,
J¼ 1.8Hz, 1H), 8.07 (dt, J¼ 7.9, 1.2Hz, 1H), 7.81 (ddd,
J¼ 8.0, 2.0, 1.1Hz, 1H), 7.41 (t, J¼ 7.9Hz, 1H), 2.92 (s, 4H);
13C NMR (151MHz, CDCl3) d 169.0, 160.7, 137.9, 133.4,
130.5, 129.1, 127.0, 122.9 and 25.7. The data was found to
be in accordance with the literature (Lv et al. 2016).

2,5-Dioxopyrrolidin-1-yl 3-(tributylstannyl)benzoate (1)

To a flame dried round bottom flask connected to reflux
condenser under an atmosphere of argon was added 2,5-
dioxopyrrolidin-1-yl 3-bromobenzoate (1.50 g, 5.05mmol)
and palladium tetrakis triphenylphosphine (1.17 g,
1.01mmol). The mixture was heated to 100 �C before adding
1,4-dioxane (51mL) and bis(tributyltin) (7.66mL,
15.15mmol). The reaction was then stirred at 100 �C until
the solution went completely black (4 h approx.). The reac-
tion was cooled and filtered over celite, the excess solvent
removed in vacuo and the crude mixture columned directed
using flash column chromatography (n-Hex:EtOAc 5–40%).
The purification process was repeated until a clean (purity
> 99%) product was observed by NMR. After final purifica-
tion, the title compound was isolated as a brown oil
(623mg, 1.22mmol, 24%); 1H NMR (500MHz, Chloroform-
d) d 8.25� 8.14 (m, 1H), 8.05 (dt, J¼ 7.9, 1.7Hz, 1H), 7.75
(dt, J¼ 7.2, 1.2Hz, 1H), 7.45 (t, J¼ 7.6Hz, 1H), 2.91 (s, 4H),
1.59� 1.49 (m, 6H), 1.33 (h, J¼ 7.4Hz, 6H), 1.13� 1.06 (m,
6H), 0.89 (t, J¼ 7.3Hz, 9H); 13C NMR (151MHz, CDCl3) d
169.39, 162.43, 143.59, 143.01, 138.20, 130.06, 128.08,
124.40, 29.01, 27.33, 25.72, 13.68, 9.71. The data was found
to be in accordance with the literature (Salinas et al. 2015).

Synthesis of 4-(4-fluoro-3-(4-(3-(tributylstannyl)benzoyl)
piperazine-1-carbonyl)benzyl) phthalazin-1(2H)-one (5)

To a flame dried round bottom flask under an
atmosphere of argon was added, anhydrous DCM (10mL),
4-(4-fluoro-3-(piperazine-1-carbonyl)benzyl)phthalazin-1 (2H)
-one (64mg, 0.17mmol), HBTU (88mg, 0.24mmol), DIPEA
(42mL, 0.12mmol) and N-succinimidyl-4-(tributylstannyl)ben-
zoate (100mg, 0.19mmol). The reaction mixture was stirred
overnight before removing the excess solvent in vacuo. The
reaction was extracted with EtOAc (30mL) and washed with
Brine (3� 30mL). The organic phase was collected, and the
excess solvent removed in vacuo. The crude mixture was
purified by flash column chromatography (DCM:MeOH
0–10%) affording the title compound as a white solid
(37.1mg, 0.049mmol, 29%); 1H NMR (500MHz,
Chloroform-d) d 10.20 (bs, 1H), 8.46 (dt, J¼ 6.9, 3.8Hz,
1H), 7.79� 7.67 (m, 3H), 7.48 (d, J¼ 31.8Hz, 2H),
7.79� 7.67 (m, 4H), 7.03 (s, 1H), 4.28 (s, 2H), 3.94� 3.23
(m, 8H), 1.50 (h, J¼ 9.1, 8.3Hz, 6H), 1.31 (h, J¼ 7.3Hz,
6H), 1.14� 0.97 (m, 6H), 0.86 (t, J¼ 7.3Hz, 9H); 13C NMR
(101MHz, CDCl3) d: 171.2, 165.2, 160.0, 157.0 (d,
J¼ 250.6Hz, 1 C), 145.5, 143.1, 138.2, 134.5, 134.4, 134.3,
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133.7, 131.8, 131.7, 129.5, 129.3, 128.4, 127.9, 127.3, 126.6,
125.0, 123.7 (d, J¼ 17.8Hz, 1 C), 116.3 (d, J¼ 25.2Hz, 1 C),
47.4 (2 C), 42.3 (2 C), 37.7, 29.0 (3 C), 27.3 (3 C), 13.7 (3 C),
9.6 (3 C); 19F(Yang et al. 2012) NMR (376MHz, CDCl3) d:
�117.5 (s); LC-ESI-MS (ESþ), m/z calculated for
[C39H50FN4O3Sn]

þ 761.29 found 761.30 [MþH]þ.

Radiosynthesis of 123I-MAPi ([123I]4)

To a 1.5mL microcentrifuge tube was added 4-(4-fluoro-3-
(4-(3-(tributylstannyl)benzoyl)piperazine-1-carbonyl)benzyl)
phthalazin-1(2H)-one (100 mg, 0.132mmol) in anhydrous
MeCN (10mL), N-Chlorosuccinimide (NCS) (50 mg,
0.37 mmol) in a solution of anhydrous methanol (25 mL),
acetic acid (10 mL), anhydrous acetonitrile (20 mL) and 123I-
NaI in NaOH 0.1M (0.34–0.41 GBq, 9.29–11.04mCi). After
addition, the reaction was stirred at 650 rpm for 15min at
25 �C. The crude reaction was purified by RP-HPLC (C18
Waters Atlantis T3) column (C18-RP, 5 mm, 6� 250mm)
Solvent A: H2O, Solvent B: MeCN; flow rate: 1mL/min; gra-
dient: 0–5min 5% B; 5–15min 5–95% B; 15–18min 95% B;
18–20min 95� 5% B). Under these conditions, 123I-MAPi
has retention time of about 15min (activity yield (AY):
45 ± 2% (n¼ 7)), which was collected and concentrated to
dryness in vacuum. The compound has radiochemical purity
> 99% and molar activity (MA) of 11.8 ± 4.8 GBq mmol�1

(EOS) and was formulated in 30% PEG300/70% saline (0.9%
NaCl) and used for in vitro assays. The overall synthesis
time was about 45min.

Cell culture

FaDu and U251 cell lines were purchased from ATCC,
Manassas, VA. LX22 was generously donated by Lewis lab
at MSKCC. Cells were grown in a monolayer culture at
37 �C in a 5% CO2 humidified atmosphere. FaDu and U251
cell lines were maintained in MEM medium containing 10%
(v/v) FBS and 1% PenStrep. LX22 were grown in RPMI con-
taining 10% (v/v) FBS and 1% PenStrep. All cell lines were
tested negative for mycoplasma infection.

Immunoblotting

Cell pellets obtained from 80% confluent flasks were washed
twice with PBS and lysed with 200mL ice-cold RIPA buffer
with Triton X100 (Boston BioProducts, Ashland, MA) and
one Mini Complete Protease Inhibitor Cocktail tablet
(Roche, Indianapolis, IN) The samples were spun at 4 �C at
12,000 rpm for 10min and the supernatant was collected.
Protein quantification was performed using bicinchoninic
acid (BCA) protein assay (Pierce, Rockford, IL). For PARP
expression, 20 mg of protein was loaded on the gel. Proteins
were separated with SDS/PAGE gel electrophoresis and
transferred to a Nitrocellulose membrane. Proteins were
detected using antibodies specific for PARP1 (1:1000,
Invitrogen, Carlsbad, CA; PA5-16452) and ß-actin (1:40,000;
Sigma, St. Louis, MO; A-3854) with a corresponding horse-
radish peroxidase (HRP) conjugated secondary antibody

(1:20,000, ab6721, Abcam, Eugene, OR). Detection was per-
formed using a chemiluminescent substrate (Thermo
Scientific #34077, Super Signal West Pico, Waltham, MA).
The bands were visualized using an automated blot process-
ing machine (Ewen-Parker X-Ray Corporation, New York,
NY) with a light sensitive clear blue x-ray film (Thermo
Scientific, 24� 30 cm, SB2324231, Geel, Belgium) with 1min
exposure time.

Uptake assay

Uptake of 123I-MAPi was tested in vitro (three replicates) as
previously described (Pirovano et al. 2020). 5� 105 LX22
cells were plated 24 h prior to the experiment (n¼ 3). Media
was changed and 1 h later 3.7 kBq of 123I-MAPi were added
to the cells. For blocking, cells were incubated with a 100-
fold molar excess of olaparib 1 h before adding 123I-MAPi.
Media was removed, and cells were washed with PBS and
lysed (1M NaOH) at different time points. The lysate was
collected, and uptake was determined by radioactivity on
a c-counter.

Subcellular fractionation

The subcellular distribution of 123I-MAPi was determined
with a commercially available assay kit ‘Subcellular Protein
Fractionation Kit for Cultured Cells (Thermo Scientific
Product #78840)’ following manufacturer’s protocol. Briefly,
cells were seated in six-well plates at concentrations of
1� 106 cells/well. Plates were incubated overnight to allow
cells to attach to well plates. Each well was treated with 3.7
kBq of 123I-MAPi and returned to the incubator for 4 h.
Media was removed and cells were washed with cold PBS
before trypsinization and transfer to 1.5mL microcentrifuge
tubes. Cells were spun down, supernatant was removed, and
cells were washed with cold PBS. Individual cellular com-
partments with their contents were then separated through a
series of incubations with various detergents, centrifugation
and removal of supernatants. Finally, each supernatant
which contained the contents of a separate cellular compart-
ment and the radioactivity was measured in an auto-
mated Ç-counter.

Microscopy

Cells were plated on a coverslip slide on the bottom of a
6-well plate and incubated overnight. 123I-MAPi, 127I-PARPi
or vehicle control was added to the media and cells were
returned to the incubator overnight. Cells were then fixed in
4% paraformaldehyde/PBS, permeabilized and stained with
anti c-H2AX antibody (Millipore Sigma, 05-636, Burlington,
MA) and anti PARP1 antibody (Invitrogen, Carlsbad, CA,
PA5-16452). DAPI was used to localize nuclei. Coverslips
were mounted on slides for microscopy imaging.
Microscopy was acquired using a confocal microscope at the
MSK Molecular Cytology Core Facility.
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Results

Chemistry and radiochemistry

Conjugation of Sn-NHS ester 1 and 3 afforded precursor 5
in 29%. 123I-iododestannylation of 5 using NCS as an oxi-
dant, afforded 123I-MAPi in an activity yield (AY) of
45 ± 2% (n¼ 7), MA of 11.8 ± 4.8 GBq mmol�1 and synthesis
time of 45min (Figure 1 (A,B); Supplementary Figure 1).
Radiochemical purity was >99% for all prepared compounds
(Supplementary Figure 2).

Internalization assay

In vitro internalization was tested on LX22 cells expressing
PARP1 (Figure 2(A,B)). 123I-MAPi (3.7 kBq/well) was added
to adherent cells in monolayer and uptake was calculated by
measuring c radiation in cell lysates at different time points
(5, 30 and 60min). We confirmed rapid cellular internaliza-
tion, with an uptake of 6.5 ± 0.5% being reached after 5min
post-treatment. Uptake was blockable with 100-fold excess
dose of olaparib and showed significant differences at 5
(����p value < .0001, unpaired student’s t-test), 30 (���p
value < .001, unpaired student’s t-test) and 60min (����p
value < .0001, unpaired student’s t-test). The final total
uptake was 6.9 ± 0.5% of added activity, compared to
1.4 ± 0.2% blocked uptake. Uptake was blocked with a 100-
fold excess dose of olaparib to show target specificity.

Subcellular fractionation

In vitro subcellular accumulation of 123I-MAPi was investi-
gated in LX22 cells (4 h post-treatment). A 3.9 ± 0.2%

accumulation in cellular membrane was observed, as well as
low levels of accumulation in cytoplasm and cytoskeleton
(0.1 ± 0.1% uptake in both cases). A higher binding was
observed in the nucleus (3.9 ± 0.1%) with a 2.5 ± 0.2% bind-
ing to the chromatin (Figure 2(C)).

Induction of DNA damage

LX22 cells were treated in vitro with 123I-MAPi and levels of
DNA damage were investigated by analyzing the number of
c-H2AX foci formed (Figure 3(A)). 123I-MAPi treated cells
showed a significantly increased number of c-H2AX foci
when compared to vehicle (���p value < .001), olaparib
(����p value < .0001) and 127I-PARPi isotopologue (����p
value < .0001) (Figure 3(B)). This result confirmed the abil-
ity of 123I-MAPi to reach the DNA with cytotoxic amounts
of Auger radiation.

Discussion

In 2020, our group reported the use of 123I-MAPi, a novel
PARP1-targeted Auger radiotherapeutic. In this work, we
highlight the potential of 123I-MAPi as a theranostics tool
for imaging and killing cancer cells in a glioblastoma model
(Pirovano et al. 2020). To access 123I-MAPi, a multi-step
approach had been taken. Whilst this strategy was successful
in providing proof-of-concept, the modest AY and MA (AY:
11%, MA: 3.93 ± 0.10 GBq mmol�1) are not only economic-
ally burdensome because iodine-123 cost per mCi is gener-
ally accessible, but present a significant barrier to clinical
translation wherein high doses with higher MA are needed.
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Therefore, it was crucial to optimize the yields to facilitate
clinical translation. Furthermore, increasing the MA of 123I-
MAPi will allow for a wider investigation into whether or
not, this property is crucial to the efficacy of 123I-MAPi as a
theranostic agent. To this end, we set out to develop a single
step approach. Such a strategy would hopefully lead to
improved AY, MA as well as reducing the overall synthesis
time. Furthermore, by moving from a multi-step approach
to a single step, this would make the procedure more amen-
able to automation, a crucial juncture for any future transla-
tion of the molecule into a clinical setting.

The first and most crucial stage seen to the success of the
project was to eliminate the post-labeling amide coupling
step. To this end, the commercially available N-Succinimidyl-
3-(tributylstannyl)benzoate and 4-(4-Fluoro-3-(piperazine-1-
carbonyl)benzyl)phthalazin-1(2H)-one were conjugated to
form 5. Initial investigations into the 123I-iododestannylation
of 5 were promising with good AY’s and reduced synthesis
times observed (45min). Pleasingly, no protection of the
phthalazinone NH group was required. However, the MA of
the final compound was still modest (3.29 GBq/mmol).

We identified that one potential source of iodide that was
otherwise diluting the MA of the final product was from the
commercially available, N-Succinimidyl-3-(tributylstannyl)-
benzoate. To eradicate any unwanted source of iodide within
the 123I-iododestannylation reaction, the synthesis of
N-Succinimidyl-3-(tributylstannyl)benzoate was conducted
in-house from the corresponding aryl bromide. Using palla-
dium tetrakis (20mol%) and an excess of bis(tributyltin),
N-Succinimidyl-3-(tributylstannyl)benzoate 1 was isolated in
24%. Subsequent conjugation of 1–3 was performed facilitat-
ing access to the desired precursor 5 in 29%. Gratifyingly,
when 5 was exposed to the standard 123I-iododestannylation
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per cell induced by 123I-MAPi treatment in LX22 cells in vitro. Scalebar 25 lm. Error bars represent standard deviation.

Figure 2. Subcellular localization of 123I-MAPi. (A) Internalization assay showing
uptake of 123I-MAPi in LX22 cancer cells in vitro. 3.7 kBq of 123I-MAPi were
added to the cells. For blocking, cells were incubated with a 100-fold molar
excess of olaparib 1 h before adding 123I-MAPi. (B) Immunoblotting showing
expression of PARP1 target in a set of cell lines including FaDu, U251 and LX22.
(C) Subcellular binding of 123I-MAPi in LX22 in vitro. Error bars represent stand-
ard deviation.
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conditions; a significant increase in MA was observed
(11.8 ± 4.8 GBq mmol�1). With all three criteria of good to
high AY, MA and short reaction times being met, we pro-
ceeded to evaluate the performance of 123I-MAPi within a
small cell lung cancer cell line (LX22) in vitro.

In vitro internalization in LX22 cells demonstrated the
rapid uptake of 123I-MAPi into LX22 cells. A blocking study
with olaparib confirmed target specificity of 123I-MAPi for
PARP1 (Figure 2(A)), a protein whose expression within
LX22 cells was confirmed via western-blot (Figure 2(B)) by
comparison with FaDu and U251, cell lines known to
express PARP1 at detectable levels (Pirovano et al. 2019;
Kossatz et al. 2020; Zhu et al. 2020). Subcellular fraction-
ation was performed showing uptake in the membrane,
nucleus and chromatin and showed that most of the inter-
nalized compound is found in the nucleus and chromatin,
with extremely small cytoplasmic localization. The high
membrane portion could be due to the molecule transition-
ing in or out the cell through the membrane.

Confocal microscopy confirmed a higher number of
DSBs as shown by intra-nuclear c-H2AX foci. This result is
in accordance with what was previously shown in glioblast-
oma cells and in vivo model, and confirms the DNA-damag-
ing potential of an Auger emitter when located in proximity
to the DNA.

Conclusions

In summary, we have developed a novel strategy to access
123I-MAPi, a PARP1 targeting radiotherapeutic agent, in
improved yields, MA and reduced synthesis times. We have
demonstrated the specific uptake of 123I-MAPi in vitro in a
non-small cell lung cancer cell line, namely LX22, as well as
demonstrated good uptake within the cell nucleus through
subcellular fractionation. Preliminary DNA damage analysis
in LX22 cells, performed via c-H2AX induction monitoring
confirmed the potential of 123I-MAPi as a PARP-targeting
DNA-damaging agent with great potential for cancer thera-
nostics. Taken together, these results set the stage for an in-
depth mechanistic examination of 123I-MAPI and its wider
use as an Auger theranostic agent.
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