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The objective of this research is to establish a preclinical testing platform for SNPD-siRNA (single nucleotide polymorphism—
distinguishable small interfering RNA) nucleic acid therapeutics targeting pancreatic cancer liver metastasis, a disease caused
by single-nucleotide mutations, by selectively suppressing single-nucleotide mutations in the driver gene KRAS.

It is estimated that humans possess approximately 4,000-5,000 disease-associated genes and about 500 cancer-related genes.
Meanwhile, a vast number of diseases, including cancers, are caused by proteins harboring amino acid substitutions resulting
from single-nucleotide mutations. More than 60,000 gene abnormalities are believed to be associated with human diseases,
and it is estimated that approximately half of these are caused by single-nucleotide mutations. RNA interference (RNA) is a
powerful approach for suppressing disease-causing genes using siRNA. Since the first siRNA therapeutic was approved by
the U.S. Food and Drug Administration (FDA) in 2018, development in this field has progressed at an exceptionally rapid
pace, with eight siRNA drugs approved to date, four of which have also been approved in Japan. All of these approved siRNAs
target genes that function in the liver, and they utilize either lipid nanoparticles (LNPs) or N-acetylgalactosamine (GalNAc)
as drug delivery systems (DDS), indicating that liver-directed DDS technology is largely established.

However, all siRNA drugs that have already reached the market target genes for which simultaneous suppression of
both the wild-type and mutant alleles poses no problem, or even genes for which suppression of both alleles is desirable. In
contrast, for many cancers and hereditary diseases, gene mutations are the cause of disease, while the function of the wild-
type gene is essential for maintaining normal physiological functions. Therefore, the development of siRNAs that do not
suppress the wild-type gene but selectively inhibit only the mutant gene has been an urgent unmet need. The principal
investigator of this project have addressed this challenge by developing siRNAs capable of discriminating single-nucleotide
differences, which they designated SNPD-siRNA (single nucleotide polymorphism-distinguishable siRNA).

At the initial stage of this research project, pancreatic cancer was selected as the target disease, and development of
SNPD-siRNA targeting its causative gene, KRAS (SNPD-siKRAS), was initiated. However, following discussions at the
AMED FLUX meeting held in FY2023, it was pointed out that targeting the pancreas—where DDS technology has not yet
been established—would make it difficult to complete nonclinical exploratory studies within the project period. Consequently,
we decided to explore a development strategy that would enable early demonstration of utility as a novel modality by
leveraging an already approved DDS. Based on this background, the ultimate goal of this project is to develop an SNPD-
siKRAS applicable to pancreatic cancer liver metastasis, complete nonclinical exploratory studies, and thereby establish a
robust nonclinical testing foundation for this therapeutic approach.

Pancreatic cancer is considered one of the most difficult cancers to detect at an early stage because it presents with few
initial symptoms. It is also known to metastasize readily to the liver and peritoneum, to exhibit strong resistance to anticancer
drugs, and to respond poorly to immunotherapy as a so-called cold tumor. As described above, pancreatic cancer is a
malignancy for which drug discovery targeting its causative driver gene, KRAS, has been particularly challenging. Moreover,

pancreatic cancer is recognized as having one of the worst prognoses among all cancers, with a five-year survival rate of
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approximately 10%. The outcomes of this research directly address the development of novel therapeutics for a cancer type
for which no effective treatments have previously existed, and the societal need is extremely high.

Furthermore, among currently marketed nucleic acid therapeutics—including not only siRNAs but also antisense
oligonucleotides and aptamers—none target oncogenes. The primary reason for this is that nearly all siRNAs that have reached
the market to date suppress both the wild-type and mutant genes indiscriminately. In cancer and many hereditary diseases,
however, the wild-type gene is essential for maintaining normal physiological functions. Consequently, the development of
siRNAs that do not suppress the wild-type gene but selectively inhibit only the mutant gene represents an urgent unmet
challenge.

In addition, by targeting pancreatic cancer liver metastasis, this project aims to unequivocally demonstrate the
therapeutic efficacy of SNPD-siKRAS and to facilitate its translation toward clinical and societal implementation as a novel
therapeutic modality. Importantly, successful validation in this context is expected to substantially expand the feasibility of
applying this approach to pancreatic cancer itself as a natural and highly impactful extension. Furthermore, in recent years,
advances in next-generation sequencing technologies have enabled routine genetic analysis in clinical practice. In Japan,
cancer gene panel testing was incorporated into the national health insurance system in 2019 and is anticipated to play a
pivotal role in guiding treatment selection. Within this cutting-edge framework of precision oncology, so-called actionable
mutations—genetic alterations that represent potential targets for therapeutic intervention—are identified through assays such
as the PleSSision test. Among these, only a subset of druggable mutations, for which effective therapeutic agents are currently
available, can be translated into actual clinical treatment. However, in practice, it is estimated that only 10-20% of patients
ultimately benefit from genotype-matched therapies, while the majority harbor mutations that remain undruggable, with no
clinically applicable drugs available. This limitation primarily reflects the intrinsic difficulty of developing therapeutics
capable of precisely targeting disease-driving genetic alterations, particularly at the level of single-nucleotide mutations.
While SNPD-siRNA technology enables precise discrimination at the single-nucleotide level, achieving such specificity is
generally infeasible with conventional protein-targeting small-molecule drugs or antibody therapeutics. Consequently, this
technology offers a clear and unparalleled advantage over existing therapeutic approaches and is expected to make a

significant contribution to the advancement of precision and personalized medicine.

The research and development plan consists of the following components:

1 Evaluation of off-target effects of SNPD-siRNA

2 Investigation of cocktail siRNAs targeting gene sets involved in oncogenic pathways

3 Evaluation of the pharmacological efficacy of SNPD-siRNA and combination therapies

4. Investigation of nucleic acid delivery methods (Drug Delivery Systems; DDS)

5 Evaluation of therapeutic efficacy using xenograft models

6 Non-clinical studies and synthesis of clinical trial materials under CMC (Chemistry, Manufacturing, and Control)
The research and development program comprised six work packages. Under a coordinated collaborative framework, The
University of Tokyo conducted work packages 1 through 6 in parallel, Kanazawa University implemented work packages 2
through 5, Nihon University carried out work packages 1 and 3 through 5, and ANRis Co., Ltd. jointly executed work
package 6 in collaboration with the University of Tokyo. Through this structured division of responsibilities, the research

activities were advanced steadily and reliably.



