Investigator-initiated clinical studies to be launched following confirmation of

tumor shrinkage induced by the targeted protein degrader E7820 using J-PDX
(Japanese cancer patient-derived tissue transplantation models)
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tumors of the bile duct and uterus.
Whole-exome sequencing in the PDX models identified genetic mutations that may be used
as predictive biomarkers of response to E7820.
The findings were published in the peer-reviewed journal npj Precision Oncology.
Based on the cancer types and predictive biomarkers associated with E7820 efficacy revealed
by this study, an investigator-initiated clinical study will be launched at the National Cancer
Center Hospital and the National Cancer Center Hospital East for the purposes of safety

evaluation including the tolerability in Japanese patients, and exploratory efficacy evaluation.



treatment of patients with rare cancers and refractory cancers” aimed at establishing a drug
discovery and development system that accelerates the development of new anticancer drugs with
funding under the program “Cyclic Innovation for Clinical Empowerment (CiCLE)” led by the Japan
Agency for Medical Research and Development (AMED).

In this research, the National Cancer Center and Eisai used the library of J-PDX,? animal models
in which tumor tissue derived from Japanese cancer patients was transplanted into
immunodeficient mice, established by the National Cancer Center Research Institute (Director:
Hiroyuki Mano) to conduct a non-clinical study to evaluate the efficacy of Eisai’s new drug candidate
E7820 in 42 PDX models (12 pancreatic cancer models, 12 bile duct cancer models, 9 gastric
cancer models, and 9 uterine cancer models).

The results showed that the administration of E7820 at 100 mg/kg led to tumor shrinkage in 16
of the 42 models (38.1%), including 7 of the 12 bile duct cancer models (58.3%) and 5 of the 9
uterine cancer models (55.6%). Since PDX models have high predictive accuracy for clinical
outcomes and high similarity in responsiveness with clinical data, the results of this study indicate
that E7820 is effective in shrinking tumors of the bile duct and uterus.

Furthermore, to explore the biomarkers? correlated with the tumor-shrinking effect of E7820,
whole-exome sequencing® was performed in the PDX models, which observed frequent mutations
in genes related to homologous recombination repair (HRR)® (one of the DNA repair mechanisms)
such as BRCAL, BRCA2, and ATM in the PDX models that showed tumor shrinkage, suggesting
that mutations in these genes may be used as biomarkers of response to E7820.

The findings were published in the peer-reviewed journal npj Precision Oncology.

Based on these results, the National Cancer Center Hospital (Director: Yasuyuki Seto) and the
Hospital East (Director: Toshihiko Doi) have launched a phase | investigator-initiated clinical study®
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The National Cancer Center Research Institute established J-PDX library from Japanese cancer
patients with relevant clinical information in 2020 and possesses 651 PDX models across different
cancer types (as of July 3, 2024), which are increasingly utilized in drug discovery and development.

With the area of oncology as one of its strategic focus, Eisai strives to contribute to the cure of
cancer by creating innovative new drugs with novel targets and mechanisms of action in the Deep
Human Biology Learning drug discovery and development system, while making use of the
experience and knowledge from globally approved in-house discovered compounds, microtubule
dynamics inhibitor eribulin mesylate (product name: Halaven®) and multiple receptor tyrosine
kinase inhibitor lenvatinib mesylate (product name: Lenvima®).

E7820 is an anticancer sulfonamide that acts as a molecular glue to bind ubiquin ligase DCAF15
to splicing factor RBM39, resulting in selective degradation of RBM39. This action is expected to
induce antirumor efficacy by dysregulation of RNA splicing”. Clinical studies of E7820 have been

conducted in foreign sites.

Fig. 1: E7820 bridges the binding between splicing factor RBM39 and the ubiquitin ligase DCAF15,
leading to ubiquination of RBM39 and subsequrnt protasomal degradation. This induces splicing
impairment, thereby exerting antitumor effects.

In the “Basic Research on the Drug Discovery and Development to Accelerate Development of
Anticancer Drugs in Treatment of Patients with Rare Cancers and Refractory Cancers,” the National
Cancer Center and Eisai carried out a tumor-agnostic non-clinical study of Eisai's new drug
candidate using J-PDX models and will now conduct an investigator-initiated clinical study in rare
cancers and refractory cancers to confirm its clinical usefulness while aiming to apply for regulatory
approval (Fig. 2). Moreover, both parties are considering expanding into new drug discovery



Fig. 2: Overview of the joint R&D project between the National Cancer Center and Eisai

* May 14, 2021 Press Release

NATIONAL CANCER CENTER AND EISAI COMMENCE JOINT RESEARCH AND DEVELOPMENT PROJECT
“BASIC RESEARCH ON THE DRUG DISCOVERY AND DEVELOPMENT TO ACCELERATE DEVELOPMENT OF
ANTICANCER DRUGS IN TREATMENT OF PATIENTS WITH RARE CANCERS AND REFRACTORY CANCERS”,
USING PDX WITH HIGH PREDICTABILITY OF CLINICAL OUTCOMES, AND CANCER GENOME DATA
https://www.ncc.go.jp/ip/information/pr_release/2021/0514/index.html



https://www.ncc.go.jp/jp/information/pr_release/2021/0514/index.html

Study results
PDX models for evaluating the drug efficacy of E7820
E7820 was orally administered to 42 PDX models of various types of tumors, including tumors



Homologous recombination deficiency (HRD) is highly observed in E7820-sensitive PDXs
WES and Whole transcriptome analysis® were conducted to identify the molecular markers related
to E7820 sensitivity. Wilcoxon's rank sum test comparing the E7820 sensitivity of PDXs with and
without mutations revealed that mutations in genes related to homologous recombination repair
(HRR), such as BRCA1, BRCA2 and ATM, were seemingly enriched in responders (Fig. 3a). ATM
mutations were significantly enriched in responders (p = 4.5x10



BRCAZ2 dysfunction increases E7820-induced DNA double-strand breaks
Since DLD1- BRCA2-KO showed sensitivity to E7820, similar to olaparib, exposure to E7820 may
induce DNA damage. The presence of yH2AX, a marker of DNA double-strand breaks, was



Any missplicing of mMRNAs severely affects the translation of the corresponding mature proteins.
Therefore, we measured the protein levels of FANCD2 and FANCA in DLD1- BRCA2-KO cells (Fig.
5d). Incubation with E7820 markedly reduced the levels of FANCD2 and FANCA proteins in a time-
dependent manner. Importantly, a decrease in FANCD2/FANCA protein levels coincided with the
accumulation of yH2AX and cleavage of caspase-3 (a hallmark of cell apoptosis).

Use of PDX (patient-derived xenograft) models in drug discovery


https://www.ncc.go.jp/en/information/press_release/20230410/index.html
https://www.nature.com/articles/s41698-024-00610-0
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5) Investigator-initiated clinical studies

For a new drug to be approved and covered by health insurance, it requires clinical development
(clinical studies). In the case where no clinical studies are conducted by a company for a promising
drug, physicians may carry out clinical studies for the drug with
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