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In 2016, the research representative and the headquarter helped creating research plans and
concluding joint research and development contracts between academic institutions and each
counterpart company, and then facilitated sample collection and omics analysis. In order to
deal with a variety of clinical samples in this project, the core omics centers improved the

operation protocols for more sensitive, quantitative and comprehensive analyses.

In the disease—1 group, Chugai Pharmaceutical Co. LTD. (Chugai) and National Cancer Center
Research Institute (NCCRI) cooperatively tackled a clarification of molecular mechanism in
cancer microenvironment based on the integrative Omics and immune analyses of cancer tissues.
The research project was approved by Ethics Committees in both Chugai and NCCRI. The Chugai
analyzed characteristics of tumor infiltrating lymphocytes in surgical specimens such as lung
and pancreatic cancers and Omics analyses were performed at Analysis Cores. As a feasibility
study, we examined the methods of processing, storage and transport of clinical samples,
preparation of immune cells and extraction of DNA/RNA, leading to the formulation of SOP.
In this year, we analyzed 77 clinical samples with the established SOP, and started to construct
the database. In addition, we determined the outline of a prospective clinical study for
verification of clinical usefulness of diagnostic and therapeutic seeds identified in this

study.

In the disease—2 group, development of new drugs for tumor—immunotherapy and biomarkers
through construction of innovative ex vivo systems and omics data from pre— and post—treatment
clinical samples is the aim. In 2016, we obtained FACS data of HLA-ABC and PD-L1 in tumor
cells and of immunocheckpoint associated molecules in CD4/8-positive T cells, regulatory T
cells, memory T cells, and NK cells in clinical samples from a total of 30 gastric and ovarian
cancer patients. We also proceeded with development of ex vivo systems by 3D co—culture between
tumor and immunocompetent cells. For omics analyses of pre— and post—treatment clinical
samples, we decided to conduct a clinical study enrolled 50 gastric cancer patients from

October, 2017, and we obtained 4 layers of omics data of our originally established gastric
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cancer cell lines to construct programs for integrative analyses

In the disease—3 group, in order to clarify the molecular target of anticancer drug candidates,
invitro/in vivo systems using surgical specimens of colorectal/bile—duct and/or breast cancer
patients were established, and omics data analyses have been conducted. As an 7n vitro and
in vivo systems, 3D-culture and patient—derived xenograft (PDX) models are established,
respectively. In this fiscal year, dose-response analyses of a drug candidate provided by
Eisai Co., Ltd. were in progress. In addition, using the established models, omics analyses
including gene-mutation, gene expression analyses using microarray, and proteome (2DICAL)

analyses are on going.

In the disease—4 group, for the first theme ‘Collection of bioresource and omics analyses
in psychiatric diseases’ , we have been collecting bioresource, i.e., cerebrospinal fluid
(CSF) and blood as well as detailed clinical information from patients with psychiatric
disorders and healthy controls. In the 2016 fiscal year, we collected 166 CSF samples from
116 individuals. As a part of the omics analyses, the samples have been sent to each
institution which would conduct epigenomics or metabolomics (hydrophilic or hydrophobic
molecules). Methods for microRNA array and proteome analyses have been determined. The
hydrophilic metabolomics analysis has been done, and several molecules have been identified
to show a significant difference between schizophrenia or bipolar patients and controls.
Based on previous proteomics and genomic data, we performed protein quantitative trait loci
(pQTLs) analysis and made a database showing the list of single nucleotide polymorphisms (SNPs)
that regulate protein expression in the CSF (Hum Mol Genet, 2016). Further, we reported that
CSF levels of a dopamine metabolite (homovanillic acid: HVA) are a state—dependent marker
for major depressive disorder (J Clin Psychiatry, in press). For the second theme

‘Pharmacological analysis on the candidate compounds for psychiatric disorders’ , we
conducted pharmacological studies on the candidate compounds that had already been identified
for psychiatric disorders. We searched for molecules useful for the stratification of the
drug efficacy by using the omics approach and performed preclinical studies in animal models

and cell biology.

In the disease group—5, as the core centers of the research on chronic kidney diseases, we
designed the exploratory research panel of human kidneys, blood, and urine for multi-omics
analyses (Panel 1), and the prospective cohort of diabetic patients aimed to search for
biomarkers related to the development of diabetic nephropathy (Panel 2), and started the
collection of human samples and clinical information. We also performed feasibility studies
for omics analyses using a very limited amount of samples including biopsied kidney tissues,

and established the operation protocol.
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