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TR &S uPIC X0 @i Hr v v S S AR AR ME S LS 7z,
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T 5N, UH R B A HERLOFN D EL IEREREE T /UIZB W TUH R B A 58 {523 X gF R
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5) A siRNA-YBC @ GMP &5k - JEEGR3AER :
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BELOVYBC D GMP Gl & FE g R AR A R 2 BAR b L, B ARFEO DB AREERE I — R & 1R EREE
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Qutcomes and Significance of the R&D Project

To date, no anticancer nucleic acid therapeutic has been approved. In our preceding work, a phase I trial of a chimeric
PRDM14-targeting siRNA formulated with a Y—shaped block catiomer complex (unit poly—ion complex; uPIC) in refractory
breast cancer showed no grade >3 adverse events and suggested antitumor activity in a subset of patients. Overall,
development of anticancer nucleic acid drugs remains largely at the preclinical stage; one example is an LNP—encapsulated,
CTNNB1-targeting siRNA by Alnylam that has completed a phase I trial.

PRDM14 is a transcription factor with largely tumor-restricted expression, especially in breast, pancreatic, lung, and
ovarian cancers, and is implicated in cancer stemness and drug resistance. As a strategy to address intratumoral
heterogeneity, this project focused on PRDM14-positive cancer stem-like cells and aimed to advance the prior clinical
formulation by (i) designing novel, chemically modified PRDMI14 siRNAs to reduce off-target (OT) effects and enhance
RNase resistance, and (ii) optimizing their compatibility with the Y—shaped block catiomer (YBC) as a drug delivery system.
The main clinical focus was refractory ovarian cancer, particularly peritoneal dissemination, an area with high unmet
medical need and limited molecular—targeted options.

In ovarian cancer specimens, we confirmed PRDM14 expression at the mRNA and protein levels and clarified its association
with histopathological features, thereby strengthening clinical proof-of-concept (POC) for PRDM14 as a therapeutic target
in epithelial ovarian cancer. Multiple PRDM14 siRNA sequences incorporating 2 —OMe and related modifications in the
part and/or full length were generated and tested. Among these, the N3+1 sequence showed the most potent suppression
of PRDM14 expression, the strongest, dose—dependent antitumor activity, and the lowest OT profile on gene—expression
microarrays.

Using YBC, we generated next—generation PRDMI14 uPICs and evaluated blood retention and tumor accumulation by
intravital confocal microscopy and subcutaneous xenograft models. Fully modified uPICs showed the longest blood
retention, followed by 2/ —OMe, chimeric, and unmodified types. In vivo, the PRDMI4.(N3+1) uPIC provided the
strongest antitumor effect. Although fully modified siRNA induced greater tumor shrinkage than 2° -OMe in ovarian
tumor models, overall survival did not differ significantly once a certain threshold of blood exposure was achieved, and no
clear systemic toxicity was observed.

To further enhance tumor targeting, we created multiple ligand—conjugated PRDAMI14 siRNAs based on two ligand types
(A and B) and different linker designs. Ligand B-conjugated, chemically modified PRDM14 uPICs showed superior blood
retention, tumor accumulation, and antitumor activity compared with ligand A-conjugated formulations. In combination
studies using standard chemotherapy drugs X and Y, non—conjugated PRDOMI4 uPIC (N3+1) plus X yielded marked tumor
volume reduction and extended survival versus monotherapy. Importantly, in a peritoneal dissemination model, ligand B-
conjugated PRDM14 uPIC (N3+1) combined with drug X produced prominent survival benefit, with no deaths observed by
day 45 after dissemination compared with drug X alone or non—conjugated uPIC.

We selected the ligand B-bound PRDM14 uPIC (N3+1) as the final candidate. While securing non—clinical-grade YBC
under our established GMP manufacturing system, we also initiated the development of a scalable synthesis process for
chemically modified siRNA and have made significant progress toward its completion.

Overall, this project concretely established the concept of a PRDMI14-targeting, ligand—conjugated siRNA/uPIC
platform for refractory ovarian cancer, especially peritoneal dissemination, and linked nonclinical evidence to a realistic
next—generation clinical candidate. It provided design principles for tumor—targeting modified siRNA, clarified how uPIC
and ligand design influence PK/PD and efficacy, and outlined a feasible path toward GMP manufacturing and future

clinical trials in a field where no anticancer nucleic acid therapeutic has yet reached approval.



