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Abstract: EACR22-0827

P2-368: OPTIMIZING PHOTO-ASSISTED ERADICATION OF TRIPLE-
NEGATIVE BREAST CANCER THROUGH NOVEL DOPED CONJUGATED
POLYMER NANOPARTICLES

L.E. Ibarra?, S. Camorani®, L. Agnello®, C.A. Chesta %, R.E. Palacios®, A. d'Argenio’, R. Nilo3, A.
Zannetti’, M. Fedele®, L. Cerchia®
'Institute of Experimental Endocrinology and Oncology "G. Salvatore" IEOS- CNR- Naples- Italy, National Research

Council, Naples, Italy

nstituto de Biotecnologia Ambiental y Salud INBIAS, Universidad Nacional de Rio Cuarto UNRC y CONICET, Rio
Cuarto- Cordoba, Argentina

Institute of Experimental Endocrinology and Oncology “G. Salvatore”, National Research Council, Naples, Italy
“Instituto de Investigaciones en Tecnologias Energéticas y Materiales Avanzados IITEMA, Universidad Nacional de
Rio Cuarto y CONICET, Rio Cuarto- Cordoba, Argentina

SInstitute of Biostructures and Bioimaging, National Research Council, Naples, Italy

Introduction

Triple-negative breast cancer (TNBC) has a poor prognosis because of the aggressive clinical
behavior and limited targeted treatment options. In recent years Photodynamic therapy (PDT) has
been examined experimentally in TNBC and it has been proposed as a therapeutic option to bypass
and inhibit escape pathways in multidrug resistant breast cancer cells. Here, we investigated the tumor
targeting and the antitumorigenic effectiveness of novel photosensitizers-based on conjugated-
polymers-nanoparticles (CPNs) whose cancer selectivity is ensured by the conjugation to novel RNA
aptamers recognizing human TNBC cells at high efficiency.

Material and Methods

We prepared CPNs by using the CP F8BT due to its exceptional features as a donor antenna to collect
excitation energy and funnel it towards molecular dopant PS acceptors, such as the porphyrin PtOEP.
Two functional polystyrene-based polymers (PS-PEG-COOH and PSMA) were chosen and
incorporated in ~ 20% mass ratio to F8BT mass in order to improve colloidal stability and introduce
COOH groups on the surface of CPNs for EDC reaction with NH2-modified aptamers (the previously
validated anti-EGFR CL4 and the recently optimized sTN58 and sTN29 aptamers). Aptamer-
decorated CPNs were characterized by size and zeta potential by DLS. Cell targeting/uptake,
citotoxicity and photodynamic evaluation of the nanovectors were tested in TNBC cells and cisplatin-
resistant derivatives.

Results and Discussions

Our results show the selectivity of recognition for TNBC membrane receptors and cell uptake of
doped conjugated PNPs decorated with CL4, sTN58 or sTN29 aptamer in different TNBC cells. A
significant improvement in PDT efficacy was obtained in the presence of CPNs functionalized with
the aptamer compared to CPNs unconjugated or scrambled aptamer-conjugated. In cisplatin-resistant
cells, sTN58 was the best candidate for improving labelling and PDT efficacy with CPNs. We propose
sTN58, sTN29 and CL4 aptamers as valuable tools for selective TNBC cell internalization and
therapeutic improvements for CPNs in PDT protocols.
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Conclusion
Our study proposes novel and safe photosensitizers-loaded and aptamer-decorated nanosystems with

excellent potential for the application in TNBC therapy. The availability of a panel of TNBC cell-
type targeting aptamers, will supply multiple tumor-targeting agents with the possibility of using them
in different combinations depending on distinct molecular and/or clinical TNBC phenotypes.
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<NANO-IMMUNOTHERAPY IN TNBC: APTAMER-BASED
NANOPARTICLES FOR PD-L1 SIRNA DELIVERY TO CANCER CELLS >

Lisa Agnello'?; Simona Camorani'; Silvia Tortorella®; Annachiara d’Argenio'; Roberto Nilo!;

Monica Fedele'; Antonella Zannetti*; Mauro Comes Franchini®; Laura Cerchia'
'Institute of Experimental Endocrinology and Oncology "G. Salvatore" (IEOS), CNR, Naples, Italy.
2Universita degli studi della Campania "Luigi Vanvitelli", Caserta, Italy.
3Department of Industrial Chemistry "Toso Montanari", University of Bologna, Bologna, Italy.
4Institute of Biostructures and Bioimaging, CNR, Naples, Italy.

Triple-negative breast cancer (TNBC) is a heterogeneous and aggressive group of breast cancers.
The lack of specific actionable targets makes chemotherapy the main treatment for TNBC patients.
However, chemotherapy has limited success due to scarce bioavailability, severe systemic side
effects and drug resistance. Polymeric nanoparticles (PNPs) may efficiently deliver in vivo
therapeutics to tumors when conjugated to specific targeting agents. Potential agents for targeting
tumor cells are aptamers: short, single-stranded oligonucleotides that interact at high affinity with
their targets. Here, we report the characterization of new multifunctional nanovectors consisting of
safe and biodegradable PNPs, highly specific TNBC aptamers as delivery agents and artificial small
interfering RNA (siRNA) as drug payload, designed to suppress programmed cell death-ligand 1
(PD-L1) expression, a major feature of immune evasion in cancer cells. We efficiently entrapped
siRNA-PD-L1 into PNPs. To enable active targeting, siPD-L1-PNPs were functionalized with
TN145-aptamer, which we previously generated by cell-SELEX and shown to bind with nanomolar
affinity to TNBC cells distinguishing them from both normal breast cells and non-TNBC breast
cancer cells. TN145 aptamer actively internalizes into target cells, thus representing a good
candidate to deliver a therapeutic payload. We show that the aptamer-decorated nanovectors
efficiently deliver fluorescein-labeled siRNA into TNBC MDA-MB-231 and BT-549 cells, as
assessed by confocal microscopy. Unconjugated nanovectors or conjugated with scrambled
aptamers were used as controls. Non-TNBC BT-474 and MCF7 breast cancer cells, were used to
exclude unspecific binding. Importantly, a 30-min incubation of TN145-conjugated nanovectors on
target cells, at a siPD-L1 concentration of 1 nM, results in stronger PD-L1 silencing than that
achieved by siPD-L1 delivered via a commercial transfection reagent. Furthermore, TN145-PNPs
loaded with both siPD-L1 and cisplatin were generated and the efficacy of combined treatment was
tested on tumor cells and tumor and immune cell co-cultures. Chemotherapy, including cisplatin,
has been reported to induce PD-L1 enrichment in TNBC cells, hence an aptamer-targeted
nanosystem enabling the synergistic effect of siRNA that directly knocks down PD-L1 expression
on tumor cells with a powerful chemotherapeutic drug could be the future way to eradicate TNBC
cells.
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DEVELOPMENT OF APTAMER-CONJUGATED POLYMER
NANOPARTICLES FOR SELECTIVE PHOTODYNAMIC THERAPY OF
TRIPLE-NEGATIVE BREAST CANCER CELLS

Luis Exequiel Ibarra'?, Simona Camorani', Lisa Agnello'”, Emilia Pedone*, Luciano Pirone?,
Annachiara D’ Argenio', Roberto Nilo!, Carlos Alberto Chesta®, Rodrigo Emiliano Palacios’,
Monica Fedele!, Laura Cerchia

Institute of Experimental Endocrinology and Oncology "G. Salvatore" (IEOS), CNR, Naples, Italy.

YInstituto de Biotecnologia Ambiental y Salud (INBIAS), Universidad Nacional de Rio Cuarto (UNRC) y Consejo
Nacional de Investigaciones Cientificas y Tecnoldgicas (CONICET), Rio Cuarto (5800), Cordoba, Argentina.
3Universita degli studi della Campania "Luigi Vanvitelli", Caserta, Italy.

4Institute of Biostructures and Bioimaging, CNR, Naples, Italy

SInstituto de Investigaciones en Tecnologias Energéticas y Materiales Avanzados (IITEMA), Universidad Nacional de
Rio Cuarto (UNRC) y Consejo Nacional de Investigaciones Cientificas y Tecnoldgicas (CONICET), Rio Cuarto (5800),
Cérdoba, Argentina.

Background:

Photodynamic therapy (PDT) arises as an improved treatment tool for a variety of solid tumors
because its highly localized action. Recently, we have developed photosensitizers-based on
conjugated-polymers-nanoparticles (CPNs). A more selective tumor targeting for CPNs in triple-
negative breast cancer (TNBC) could be achieved by the conjugation with novel aptamers.

Methods and Results:

CPNs were synthetized using poly(9,9-dioctylfluorene-alt-benzothiadiazole),
Pt(I)octaethylporphyrin and polystyrene-(PS)-COOH stabilizer polymers to increase colloidal
stability and allow functionalization with biomolecules through a carbodiimide reaction. CPNs were
successfully conjugated to NH2-terminated aptamers CL4, sTN58, sTN29 binding selectively to
TNBC membrane receptors, and also with the scrambled aptamer (SCR) used as negative control. A
fully characterization of the resulting CPNs by size, zeta potential, and binding affinity using TNBC
cell lines was performed. Finally, biocompatibility and PDT efficacy assays were conducted.
Aptamer-decorated-CPNs maintained suitable nanoscale narrow-size distribution, were non-toxic in
dark condition, with great binding affinity against TNBC compared to SCR-conjugated/non-
conjugated CPNs.

Conclusions and significance:

The conjugation of therapeutic CPNs with specific aptamers against TNBC cells bring highly specific
cell-targeting action. In the search of the development of new biomedical nanomaterials with a
theranostic purpose, aptamer-conjugated polymers could represent a new nanoplatform for the
treatment of TNBC using a PTD approach.

Keywords: conjugated polymer nanoparticles, photodynamic therapy, aptamers, TNBC
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<DEVELOPMENT OF INNOVATIVE DRUG-LOADED AND APTAMER
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BREAST CANCER >

Simona Camorani', Lisa Agnello'?, Silvia Tortorella', Luis Exequiel Ibarra'*, Annachiara
d’Argenio’, Roberto Nilo!, Monica Fedele', Antonella Zannetti®, Mauro Comes Franchini®, Laura
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3Department of Industrial Chemistry "Toso Montanari", University of Bologna, Bologna, Italy.

“Instituto de Biotecnologia Ambiental y Salud (INBIAS), Universidad Nacional de Rio Cuarto (UNRC) y Consejo
Nacional de Investigaciones Cientificas y Tecnoldgicas (CONICET), Rio Cuarto (5800), Cérdoba, Argentina.
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Text

Background:

Management of triple-negative breast cancer (TNBC) is still challenging because of its aggressive
clinical behavior and limited targeted treatment options. Site-directed aptamer-based
nanotherapeutics have the potential to overcome obstacles of chemotherapy. Here, we investigated
the tumor targeting and the antitumorigenic effectiveness of novel drug-loaded and aptamer-
decorated nanosystems in TNBC.

Methods and Results:

We generated short versions of three novel TNBC-specific aptamers, which preserve efficacious
targeting, rapid cell uptake and anti-tumor properties as the parental moieties, thus representing
good candidates to enable active targeting. siRNAs suppressing programmed cell death-ligand 1
(siPD-L1) expression, a major feature of immune evasion in cancer cells, were entrapped into
TN145 aptamer-decorated polymeric nanoparticles (PNPs). Resulting targeted nanovectors
efficiently delivered siRNA specifically to TNBC cells and caused strong PD-L1 silencing. We aim
at testing combination therapy of siPD-L1-PNPs-TN145 with cisplatin-loaded and EGFR aptamer-
targeted PNPs, we recently validated both in vitro and in TNBC xenografts.

Conclusions and Significance:
It has been reported that chemotherapy, including cisplatin, induces enrichment of PD-L1 in TNBC

cells, thus, aptamer targeted nanosystems allowing the synergistic effect of siRNA, that directly
knocks down the expression of PD-L1 on tumor cells, with a potent chemotherapeutic might be the
future way for eradicating TNBC cells.

Keywords (max 5): Nucleic acid aptamers, precision nanomedicine, targeted drug delivery, TNBC,
cancer immunotherapy
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