National Cancer Center Research Institute

@ BN ARREYI—
National Cancer Center Research Institute




ESHWVED

Greetings from the Director

IRERFEEA

EMNAREREY 5 — National Cancer Center
3T Research Institute
R Director

% &7 Hiroyuki Mano

@

EMNAMRERLY 7 —tARAIE. 18 OFFRAEFE 9 OMIII=y MNIINZ T, BV —2F0H
WEAERE U COERNBRKRARMEI T VY —%2EA. XYy 7 ERFERE. HRmEpERE
¥ 350 2%BZ ZENRKBONAMERER TS, 6 THAIFRERFRN S, RBOAFEE -
PHEDORAEARE T, UAFKFATIEEY ¥ —AOMEPE S EE L TRIAWESZT> TWET,
BY—J IV —HFHEMBONAAA Y TART « U ARRICK DD AT/ LERTIEBEICEZ < D
BRZEFTHED. ZORRZEICULEARR - BAREBRO LYY —OmKRFREEEEL TIT>T
WET, F£lo. DAY/ AEBROERKEMARICETALTRD,. BAEDDOHABGEF/CRILIE
& "OncoGuide™ NCC A Y XRILV AT Ly ZHFEUVRBINESEZER U LT TR A=)
I ) ORI TS MAFEEER OER T/ \RIVREEZRAE L. ERLICAIF TRE<FREL
Fllco EBIC. NAAVY —RDILFICHEDBEATE D, Bilc 700 EELWEEBBEMEE
(Patient-Derived Xenograft : PDX) ¥ X¥#) 3 HIEFEOF I RIEEEER 1 A /> 7 h3EfE
INTVWEY, INSEBMTTERLCERNDO T HTIT - pELHEFAREZERLTEVND £,

The National Cancer Center Research Institute is one of the largest cancer research institutions in
Japan, with over 350 staff, including postgraduate students and research assistants. The Institute
covers 18 research areas with 9 independent units, as well as the Fundamental Innovative Oncology
Core, established as a common platform serving the entire Center. From highly original basic
research to the development of therapeutic and diagnostic drugs, the Institute conducts a wide
range of activities in collaboration with other units within the Center. Through a variety of sequencers
and the development of unique bioinformatics, the Institute has a proven track record in cancer
genome analysis. Based on these discoveries, we develop drugs and conduct clinical trials with the
two hospitals of the Center. As part of the development of specific technologies for cancer genomic
medicine, we developed OncoGuide™ NCC Oncopanel System, Japan’s first cancer gene panel
test, which is now covered by national health insurance. Currently, we are confirming the clinical
usefulness of the genetic panel test for hematopoietic malignancy, which we developed and prepared
with partners throughout the nation. Our bioresources are continually expanding, with nearly 700
patient-derived xenograft mice and over 30,000 fresh-frozen tumor tissues in our biobank. Utilizing
these resources, we will conduct joint research with academia and industries in Japan and overseas.
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Mission / Activity Goal
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Elucidating the Etiology of Cancer, Aiming at Eradication of the Disease
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Cancer medicine is currently undergoing a revolution.
While new therapeutic drugs emerge one after another,
there is a growing need for personalized therapy based
on genomic information of each patient’s tumor. To help
Japan lead such global trends in new cancer research
and medicine, the Institute is focusing on the following
issues.

Developing New Therapeutic and Diagnostic Methods
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The exact pathological mechanism of cancer is still
unknown in many cases. Without unraveling this enigma,
it will be difficult to develop effective cancer drugs. In
addition to cancer cell analysis that makes full use of the
latest genomic, epigenomic, proteomic, and metabolomic
technologies, we will consistently press forward with
research to elucidate the characteristics of cancer cells
with original approaches, exploring subjects ranging from
the understanding of carcinogenic mechanism to the
development of therapeutic and diagnostic methods.

Advancing Cancer Genomic Medicine
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Take lung cancer as an example; even though so named
collectively, various types of genomic mutations are
observed in its tumors. Upon using the same drug,
adverse drug reactions vary greatly from patient to patient.
Thus, future cancer medicine needs to optimize therapies
according to genomic and other information. Furthermore,
identification of cancer-prone genetic aberrations is
expected to lead to new forms of cancer prevention. We
will build and communicate such new cancer diagnostic
and treatment systems so that every patient in Japan can
receive effective cancer treatment with peace of mind.
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Major Achievements in FY2024
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The world’s largest whole-genome analysis of kidney cancer, conducted in an international collaborative
study, discovered an unknown carcinogenic factor in 70% of Japanese patients
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An international collaboration of 11 countries, including Japan, conducted a
whole-genome analysis of 962 cases of renal cell carcinoma, the largest ever
undertaken. As a result, it was revealed that approximately 70% of Japanese renal
cell carcinomas have unknown carcinogenic factors that are rarely found in other
countries. The study also elucidated the mechanism by which risk factors for renal 0.0
cell carcinoma lead to carcinogenesis: some factors, such as smoking, directly

damage the cancer genome, while other factors are involved in a complex manner
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carcinogenic factors revealed in this study is expected to lead to the development
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of new prevention and treatment methods for renal cell carcinoma in Japan.
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This international collaborative study has revealed differences in the molecular mechanisms of renal carcinogenesis in
different countries, and has demonstrated the usefulness of whole-genome analysis in epidemiological studies. In the future,
we aim to elucidate the driver genes and causative agents of the mutation patterns characteristic of Japanese cases, and
to develop new prevention and treatment methods for renal cell carcinoma.
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Division of Cancer Genomics
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Telomerase reverse transcriptase promotes cancer progression through a novel mechanism
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Novel enzymatic activity (RNA polymerase activity)
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Telomerase activity
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Telomerase reverse transcriptase (WTERT) is known to contribute Protection of chromasome ends Gw:mw Reloop structures
to cancer cell immortality by extending chromosome ends called &

telomeres. This study demonstrated that hTERT exhibits RNA
synthesis activity, which helps to eliminate harmful genomic
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of cancer cell survival

abnormalities (R-loop structures) in cells. Furthermore, our

analysis of multiple cancer types revealed hTERT expression even in sarcomas, although hTERT was previously believed to be absent in
sarcomas. Inhibition of this function of hTERT caused cancer cell death, suggesting that targeting the RNA synthesis activity of hTERT
could be a promising therapeutic strategy for cancer treatment.
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In this study, we revealed that hTERT plays a crucial role in genome stability through a novel function. This discovery could
lead to new therapeutic strategies for rare cancers, including sarcomas. We aim to develop new drugs targeting this
activity.

PARBRARSE
Division of Cancer Stem Cell

iEE' EE Kenkichi Masutomi
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Contributing to the development of precision medicine for Iung adenocarcinoma through integrated
whole-genome sequencing data analysis
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A group of genes that correspond to cancer-related pathways in which super-
MUTED, INSHDADERPER XU LEEE b’(b\é ZENTRREINE LT, enhancers and genomic structural variants overlap
In lung adenocarcinoma, gene mutations (driver mutations) such as EGFR and KRAS are well known, and are often the target
of molecular targeted therapy, but in approximately 30% of cases, no effective treatment target mutations have been identified.
As these cases cannot benefit from molecular targeted therapy, the discovery of new treatment targets and the promotion of
personalized medicine have become urgent issues. In this study, we analyzed the effects of super-enhancers and genomic structural
abnormalities on gene expression in lung adenocarcinoma cases where no therapeutic targets have been identified, using an
integrated approach that combines whole-genome sequencing and ChlP-seq. As a result, it was suggested that known lung
adenocarcinoma-related genes such as HER2 are overexpressed due to the overlap of super-enhancers and genomic structural
abnormalities, and that these are associated with cancer progression and the risk of recurrence.
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The research results show the potential to propose a new treatment for patients with lung adenocarcinoma, for which there
B Al RSHAZE DB has been no treatment until now, and the research methods developed are expected to contribute to the development of
Division of Medical Al Research and Developmen precision medicine in the future.
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Coactivation of innate immune suppressive cells induces acquired resistance against combined
TLR agonism and PD-1 blockade
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Inflamed and non-inflamed cancers in preciinical mouse models
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Innate immune stimulators have shown promise in overcoming therapeutic resistance to immune checkpoint inhibitors (ICls), but have yet to be
translated into the clinic. In this study, we investigated the efficacy of an innate immune stimulator (OK-432) in preclinical mouse models that
recapitulate human infllmed and non-inflamed cancers using various cancer cell lines. We found that administration of OK-432 to non-inflamed
cancers induced the accumulation of polymorphonuclear bone marrow-derived immunosuppressor cells (PMN-MDSCs) in cancer tissues, and
that these cells contributed to resistance to ICIs. In addition, using newly established preclinical mouse models, we clarified the cancer types in
which this therapeutic resistance mechanism was activated and demonstrated that inhibition of PMN-MDSCs accumulation was important for
overcoming therapeutic resistance. Furthermore, we identified biomarkers for the clinical application of the combination treatment, leading to the
appropriate selection of target cancers.
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EEREMESE Reagents that activate the innate immune response have not shown sufficient therapeutic efficacy. This study has elucidated a new
Division of Cancer Immunology mechanism of resistance to treatment and allows the development of new therapies based on this mechanism, the identification of

biomarkers for appropriate stratification of cancers, which contributes to the development of new combination cancer immunotherapy.

E“' 1§§ Hiroyoshi Nishikawa

OUR RESEARCH FOCUS
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y This is a column in which the researchers themselves explain what kind of research is being conducted at the National Cancer Center
Research Institute and how their research is contributing to medical care.
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A Wide Spectrum of Research Areas ~Divisions~
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Division of Molecular Pathology
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Working closely with the Department of Pathology and Clinical Laboratories at Central Hospital, we
conduct research to put genetic changes to practical use in diagnosis and research to find genetic
abnormalities useful in diagnosis, based on questions raised in the process of diagnosis.
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Division of Cancer Evolution
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Thorough analyses of genetic alterations acquired in normal tissues, precancerous lesions and
cancers, we are studying the genetic mechanisms of cancer development and progression.
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Division of Cancer Stem Cell
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We conduct research aimed at elucidating the relationship between RNA-dependent RNA polymerase
activity, an enzyme activity that we discovered for the first time in the world, and cancer stem cells.
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Division of Genome Biology
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This division is identifying novel targets (seeds) for prevention, diagnosis, and treatment to promote

cancer genomic medicine, including the discovery and translation of RET gene fusion as well as
implementation of the OncoGuide™ NCC Oncopanel System

National Cancer Center Research Institute

The mission of the institute is to promote research
strongly that contributes to the creation of innovative
medical seeds that lead to the development of new
drugs and diagnostics based on the results obtained
from basic research. To this end, the Institute develops
innovative technologies for the early detection of cancer
and continues to create highly original seeds that
contribute to the realization of effective cancer treatment.
By combining technologies backed by the Institute’s rich
experience with the results of high-quality basic research,
we are advancing an integrated understanding of the
characteristics of diverse cancers within individuals.
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Division of Cellular Signaling
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Through an approach combining high-sensitivity functional screening with next-generation
sequencing analysis, we aim to elucidate the development mechanism of human tumors and develop
novel molecular targeted therapies.
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Division of Cancer RNA Research
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Splicing analysis and molecular biological methods, animal splicing analysis, molecular biology
methods, animal models, and clinical and preclinical studies. We aim to deliver tests and treatments
to cancer patients with RNA abnormalities.

DAT /SO ARRDE
Division of Cancer Genomics
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Based on histopathological knowledge, we conduct a comprehensive analysis of cancer genome,
epigenome, and gene expression, mainly targeting intractable cancers (e.g., liver cancer, biliary tract
cancer, gastric cancer) and rare cancers (e.g., sarcoma, adult T-cell leukemia, pediatric tumors),
which are particularly important in Asia.
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Division of Brain Tumor Translational Research
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Our researchers sequence several types of malignant tumors to reveal how these tumors form and
why some of the tumors are refractory to current therapies. We are working on the sequencing
analysis of brain tumors to lead to the development of novel therapies.
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To All Young Researchers

Voices of Young Researchers on our YouTube channel
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We hold an open campus around April every year to introduce our laboratories and the collaborative graduate school programs.
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In the video, we describes their career plans as

a researcher and how they spends a day in the
lab.(Japanese only)
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P FEBFNEH
Division of Molecular Oncology
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By elucidating the overall picture of genetic abnormalities in cancer, we aim to identify novel cancer-
related genes that are potential drug discovery targets and biomarkers. We hope to understand the
molecular pathology of cancer, based on the identified genetic abnormalities.
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Division of Bioinformatics
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We study biology through computational analysis of experimental data. We play a
substantial role in cancer genomics and cancer genome medicine.
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Division of Molecular Pharmacology
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Clinical pharmacology connects the gap between medical practice and laboratory
science, especially in drug development.
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Division of Cancer Immunology
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By integrating various omics analyses, such as basic immunology, genomics, and metabolism, we are

elucidating true antitumor immune responses in the tumor microenvironment, while conducting basic
research for the development of novel cancer immunotherapies.
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Division of Advanced Bioimaging
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We aim to elucidate signaling mechanisms that lead to the oncogenesis of cells at the
molecular level by simultaneously performing multicolor single-molecule and super-
resolution imaging of receptors, signaling molecules, membrane structures, and other
structures in living cells.

T/ LB ERRRES
Division of Genome Analysis Platform Development
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We have been developing a practical cancer genome sequencing pipeline and
accompanying tools for detecting acquired mutations.
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Division of Cancer Therapeutics

BIEFRBICEEL. PABESA—A— AR EGFESICED VWVekE
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We aim to develop optimal cancer therapies by focusing on genetic abnormalities and
finding optimal therapeutic targets based on genetic abnormalities characteristic of each
cancer patient.
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Division of Rare Cancer Research

PRE. GIST. #EATLES. MERREDHEINAZTRELT, BHITHE
S LD DD) A AN —H—BLVRIEENORRET>TVET,
We explore biomarkers and drug discovery targets for diagnosis and therapeutic

optimization in rare cancers such as sarcoma, GIST, neuroendocrine tumors, and brain
tumors.

ERAIHARBERESEF
Division of Medical Al Research and Development
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In close collaboration with physicians at the National Cancer Center Hospital, we are promoting
medical Al research and development for clinical application.The mission of our laboratory is to
publish papers in high quality international journals and to deliver the results of our research to cancer
patients.

REDNAHEDEF

Division of Integrative Cancer Research
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Collaborating with international research institutions, we conduct a variety of large-scale population
science studies, including global cancer epidemiology, analytic epidemiology, and integrative
molecular epidemiology, to elucidate the carcinogenic mechanisms and to develop personalized
preventive and treatment strategies.
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A Wide Spectrum of Research Areas ~Independent Research Unit~
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Independent research units are laboratories with a
relatively small number of members that conduct research
and development independently for the purpose of
fulfilling the mission of the National Cancer Center as well
as the Divisions.
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Laboratory of Fundamental Oncology

Laboratory of Molecular Carcinogenesis
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By focusing on microRNAs and knowing their functions, we develop an understanding of the

molecular mechanisms of carcinogenesis while conducting basic research that contributes to new
cancer therapies and diagnostic methods.
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We are actively conducting research to elucidate the new functions of the well-known
tumor suppressor gene p53, and to develop novel cancer therapies and diagnostic
methods targeting the p53 signaling pathway.
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Laboratory of Molecular Genetics

BEFREVIRPRT VARV Y, CRISPR-Cas9 BREDEEFNF TO—F%
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Using genetic approaches such as genetically modified mice, transposons, and CRISPR-
Cas9, we explore the molecular mechanisms that regulate cancer.
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Laboratory of Cancer Cell Systems
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Through a cellular biology approach focusing on organoid technology, we conduct
research aiming at elucidating the cancer cell society and developing novel therapies.
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Laboratory of Integrative Oncology
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Our research aims to elucidate the cancer cell diversity and the microenvironment based
on single-cell RNA-seq, and to understand cell-cell interactions via extracellular vesicles.

EEGEFEIZV K
Laboratory of Computational Life Science
MRS - ZBREA SO RBLRNCT I BIERBITRIMORFAZITR>TRDE T, BT
B, HEETILORAEICED, BADERTOEADORZEENZIERZ Gz B
LEY,

We are developing computational methodologies for single cell or spatial omics
observations. By integrating machine learning and mathematical modeling, we aim to
understand and control the cancer progression process in space and time.

National Cancer Center Research Institute

Laboratory of Genome Stability Maintenance

T/ LREEMDFEEE. ZOEEBICIIRIEICRRR RIS T/ LREE
FREMDHEMEEORAZEEL TWET,

There are still many uncertainties about the mechanism for inducing genomic  instability and regulating
genome stability. We aim to elucidate the regulatory mechanism of genome stability maintenance.

‘SAHIRRR NS 74y 7B RI=ZY B

Laboratory of Intracellular Traffic & Oncology

T ARIEDREE 5 EETFEYI. MIEROEI ThEELTNEON?, (D
WTl ISRy s RICBENTEE Ulcs HAMBIRAX—IY 12D, 1258
VT FILDRIERERE 1L, Z ORI ES GAREE ORISR DIAATL
%1,

Where do cancer-causing mutant proteins cause growth signaling? By intracellular
imaging, we investigate the subcellular localization of oncogenic mutants and develop a
novel strategy for inhibition of growth signaling through blocking the intracellular trafficking.

HABEREBEEMEI=Y b

Laboratory of Cancer Pathophysiology

MABESABRDNAEDHEICE TS QOL [ IR Rz 2T R R OA
AT ES LSOO ABRIEROREILO O DBIFNNARERE (ERE) MRZHO
ICERLTWEY,

We focus on comprehensive cancer pathology (basic) research to establish next-generation supportive

cancer therapy and palliative cancer care with a view to improving the QOL of individual cancer
patients living with their cancers.

J

oo

MAEBESE
Research Outline
R—LR—I&D PDF A% o>vO—K
W2 Ed, TOTEBEL LS,

PDF downloadable from the website;we hope
you will find it usefulite
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ERNERBRAEIZ Y9 — (FIOC)
iciEb hDRREE - EMIEOMARFREZEXIE
Fundamental Innovative Oncology Core : FIOC FIOC

Supporting the development of new cancer therapeutic and diagnostic methods Web site

FIOC Lat%ﬁ"%ﬁﬁ%’% é:ﬁﬁ':_ﬁb_'ﬁ & @ﬁ/fg L% Tﬁiﬁj’ 2z ¢%B E’\JLC ;&Eé FIOC is a research organization that promotes translational research

(TR) and reverse TR and supports the development and practical

nickET. MR - Rl KB, MTRXEREZET S application of new therapeutic and diagnostic methods. The FIOC
PR ONEETIEENSERINTWET, ERNDFZHTI Y consists of Central Animal Division, Central Radioisotope Division,
AN N =~ 3 | _ NS Office of Research Coordination and 10 departments that provides
iﬁt@% LTh 7 /Xﬁl/ {3 jt)b J_-U:’ . 7 (TR) RUUN specialized technologies. We also facilitate collaborative work with
ATR Z=FMU. b\hw*ﬁb\'\ﬂﬁ“/ 51 - ?)ﬁﬁ}f@ﬁ%c‘:%ﬁﬁ{b%i multiple private sector organizations outside the NCC.Our website
ELTWET, FIOC DiRk—AR—I(TIFILMTIEA = 2 — DA provides details on the technical assistance menu and a pamphlet
DIFH. FIOC @#E%g% ELHIVTLY RBEBELTWETD, outlining FIOC. Please access the website by clicking the 2D code

EJ:O)_)’EjT[,:I— RS 77‘&1 Lc< T*\é W on the upper right of this page.

HEMNMLDEELBEFEMENMIAVY—R
Expert and extensive analytical techniques and bioresources
1. BFZE X Analytical technologies of FIOC
4/ I - [EEREENT Genomic - bioinformatics analysis
ERMIBHBEREMT Pharmacokinetic analysis
JEIEAMRAT Pathological analysis
S HERT  Immunological analysis
ZO75 #4— Lf#EHT Proteome analysis
B E T )LEEANT Animal model analysis
2. J\A A — X Bioresource
o HARANAERERED J-PDX Uapanese patient-derived xenograft) = -f 5 1) —
Japanese cancer patient derived J-PDX Japanese patient-derived xenograft library
o ENMMNAMELEYHY —/\AAJ/\>% National Cancer Center Biobank
3. FIOC DfEMTHEANT - /N1 A1) Y —XDER Utilization of FIOC’s analytical technologies and bioresources
o PERBRVTFHTITFADIFAEIZIE Analytical technologies for companies and academia

HRIEFIOC /ST Lw kT
SENANULTWET,

Please see our brochure for details.

FIOC OB 9 kA BT MP /N1 A DY —XZFHI L. By utilizing the analytical techniques and bioresources of
O P AT P CORIEBEERVOERLFEEZIEL TWET, FIOC, we support new cancer drug development and practical
B AR (BEMR. EEEEYE A E). B Mk, application with companies and academia. We also conduct

s N B ez i N many collaborative research projects with them.
/PrD;;E Tjéb%éﬁﬁggg‘%;Fﬁ"%f?ti%o)%m‘ FAFEERRAI D/ Example: We perform non-clinical trials using the J-PDX library
/) TTIRR= ) o

and discovered biomarkers for candidate drugs.

o FHHNAMAXEE (PRIMO) EiMiEAF—LA

Practical Research for Innovative Cancer Control Management Office (PRIMO) Technical Support Scheme

PRIMO &383# L. AMED ZFDAEBREBMESE ICIIRS FIOC is also collaborating with PRIMO to provide joint research

NIEHEREICT L T, £EMRLE U TRITZIEZ{ToTWET, and technical support for the Japan Agency for Medical
Bl 1) BEEREEICHT 3. FEAEZOREEX H = X LREE Research and Development (AMED) Practical Research for
£ . et Py = Innovative Cancer Control project (Kakushingan project).
ZE)EEEE)J)ZL% jﬁ;zgjﬁf;g FE \‘?77 ’fé\lzféﬁéﬁ?ﬂ; :%\ﬁ?; ; =y Example: 1) In collaboration with young researcher, we perform the
- —_ C\ NEES S jp—

)< . . immunological analysis to elucidate anti-tumor mechanisms of a new drug.
JICED. AERNRPABORDAHZLTVET, 2) We have implemented a drug screening test that uses the J-PDX liorary
across cancer types to select target cancer types for a clinical trial.

MREXEITOIHRN

Workflow to research supports

FIOC DR XIE TR LI N Ald. AT EEZIEE X TEEEE 0, Please Contact to Office of Research Coordination. | [m] =% [=]

EORTEI—RTEAXA—)UCT VLR TEET You can also access your email with the 2D code
- ° on the right.

fioc-renkei@ml.res.ncc.go.jp

EEZEEA BEEE HYECMBERHIZH -
i 8 3% £ R FREN

MAZED

ko]

Start research
supports

Contact Office of Discuss our Conclude a joint research agreement
Research Coordination staff or a non-disclosure agreement with our staff

HiINARAREY 9 — WRA



FIOCICL 3 ZELHARXE

Various Research Support by FIOC

BMRBRER / DAET ILEFEERM

Central Animal Division/Cancer Model Development

DARRICHERIRBERBYOMFERZT LB, BETFERVIADE
HNZHE - RRRE - EREBREDRETERMOTEZIT>TVWET, Feo T/4
REICLBBELTFERVVADEERE LOHR ORI ORAICIBA TN,
We maintain and manage laboratory animals essential for cancer research, while providing technical
support for embryo engineering such as in vitro fertilization and cryopreservation of genetically modified

mouse strains. We are also involved in generating gene-modified mice through genome editing and
developing novel supporting technologies.

N AN T ERFT

Biobank and Tissue Resource

JAANT TR, 1) BESADSRBEZIIR. 2) 22U - REICEDLNE
B, 3) TNLICHMET 22RIERGEZEE,. REL. ThonatlziRitd s
ETRIEVD ABLUD WA DEF IR TTNET,

The biobank collects, stores and organizes the following biological samples: 1) blood donated by

patients, 2) tissues used for diagnosis and testing, and 3) associated clinical information. These
samples are used for cancer and non-cancer research.

7AT7 A — LEBRTERF

Proteomics

BEMTPY VBT LA ZRAWY V) B EPHEESEREBIICERIT T 2 &ifi%
FIFL. T2/ WBELNLTHADEREISED, SRR EDRFEICRITES,
Our lab develops advanced techniques to comprehensively analyze protein quantity and function using

mass spectrometry and protein arrays. We aim to uncover the essence of cancer at the protein level,
contributing to the development of innovative treatments.

BIZEIRM - ¥ —XBEFRABM

Department of Translational Oncology

D AAIEDIEIE PGB IS I 2R EREGTFICH U TR IR, BEREEDFHR
ZToTVWEY, PABBETINVRZFALT BEREZEDENHH PN SYI 7Y
NY—=Y 2T LORIBLOHRFAARNDMRZIEZT> TV, DABEDGBLE
HSED AMRIIRODEIIL, R R ORI DRRHT > TVES,

We are developing nucleic acid medicine that can be designed to target abnormal genes involved in
the proliferation and metastasis of cancer cells. Using cancer metastasis model mice, we evaluate the
efficacy of nucleic acid medicine, develop the drug delivery systems, and provide support for research
both inside and outside the institute. We also establish and characterize cancer cell lines derived from
metastatic lesions in cancer patients, and search for drug discovery targets.

R AR AT AR

Analytical Pathlogy

IAAND D EBEL, HEDBEEDBE DV TOHFMENTRETY, Fe, HE
FREEZEBELTWDH), BREICR T DEBBOME DI EEMOE#MAT
DEBLEADICOWTEYIRENS, HEFRETVET, & 2 FRIBARIRIN
ZHEC U BT SRHITVET,

In cooperation with biobanks, we are able to conduct collaborative research on all kinds of tumors.

In addition, based on pathological morphology, we provide appropriate advice and collaborative

research on the positioning of tumors in oncology and the spatial spread of tumor cells within tissues.
We also provide technical support based on molecular pathology techniques.

RET / LERITERF

Immunogenomic medicine

T/ LNRITERPYIE 2024 £ 4 ADSIREIHUEUc, USIPITld. AERAREDH
INESEBERWVCRRBRTO7 7 MLELUERE - MEBREPOICEITEZT
THD, EULAAER Y —ANDERRE - FARDFZEUH. FHT I 7D
SOIIBITIE U TREZN NSV AL — 3 M UREROBIT B A TWES,

Department of Immunogenomic Medicine focuses on the analysis of immune cell profiles, immune cell
functions and their spatial information using biopsy specimens and other small size tumor tissues. We

provide analytical support for immunological translational research in response to requests from clinical
and research departments within the National Cancer Center, as well as from academia and industry.

National Cancer Center Research Institute

R | RE& MR

Central Radioisotope Division

BEHREDT/ LARLRICES DNABE. DNA SBISHEDANZ X LFF P HRIE
% - EPOC HE&EHEL, NADRERABEHREREE UCEESNTOSHETFH
#fFEE (BNCT) P affit B D EYZEICOWTOMRZT>TVET,

We have focused on the study of molecular mechanisms of cellular responses such as DNA damage
signaling, DNA repair, and apoptosis pathway after DNA damage, including by irradiation. Through
collaboration with NCC Hospital and EPOC, we conducted preclinical research as well as basic and

translational studies of the accelerator-based boron neutron capture therapy (BNCT) systems, and of
the alpha ray-emitting nuclides for biological/medical use.

BRER T / LERATERFT

Clinical Genomics

J\AANVTEFIEDBEEBL T, TVANY Y —ERICL DR R EZRN T/
L NIVRIUTR—=L - XAF)ALERERIEL. BRIRECERIAZRE DM ET
EHELTWET,

In collaboration with the Department of Biobank, we perform genome, transcriptome, and methylation

analyses using clinical specimens through a one-stop service to support clinicians and basic
researchers in their research.

NAAALCTAIT 17 AEF

Bioforamatics

LUEPTICIE. RBIARENELT 2T — 5D/ A AV TANT A I A%, HFEF
RELTIT>TWET, THEDAIS. FIOC EIEEEANTEHREE W,
Our department offers the supports of the bioinformatics analysis of data produced by experimental

laboratories as collaborative research projects. Please contact FIOC Office of Research Coordination
if you are interested in this service.

L BRERFT

Pharmacology and Therapeutics

BEEGBME (PDX) 7V EEOEBEENEE SABESEOEBBESITLL
THED. EEORI—MENMRIch, BLEFREINMERSNDIEWSTENHD. BRR
PMROFAREDSBVEEDNTVET, EHFERIMFITIE. PDX EFILERVWTHA
BREMI AR RV ) — =0 U =70\ BRREBRICEATS 2EADEIRED A
BOSBLICHITTMRZIT>TVWET,

Patient-derived xenograft (PDX) models are characterized by their close approximation to the
tissue structure of patient tumors, maintenance of tumor heterogeneity, and preservation of genetic
variations. These models are said to have a high predictive ability for clinical efficacy. The Department
of Pharmacology and Therapeutics conducts large-scale drug screening across various cancer types

using PDX models. Our research focuses on selecting drugs for clinical trials and optimizing them for
specific cancer types.

SRR RERM

Immune Medicine

BEPEPTHTITNEE T DERAREROMMEAERE LT REM PO ABRDR
BRI ERIEL. /A AN —— DEROHED RE RIS OERIRICES B
HEXELTWEY, Foo BADEEMNRREOS FEBEZRSME LT, #HB2
Wi - SREDARIRS, SAEIETIED X A= X LBRABESH TWET,

In collaboration with pharmaceutical companies and academia, we support the immunological
analyses in translational research to explore biomarkers and antitumor mechanisms of immune

therapies. In addition, we develop novel therapeutic strategies based on the elucidation of molecular
basis in an immune-suppressive tumor microenvironment, and drug resistance mechanisms.

EETEE

Research Coordination

EEXIERG, ERNRRBERMAERIZEYY— (FIOC) DOIFFIRUEERERRE
DEEEEIEL. FIOC DB BRI RO/ A AV Y —R & BRUASE UK
(TR)/ UIN—=R TR Z#EELF T, Ffo. FIOC OMFRXERV/\AAVY —XIcEHT
BEHMEOELT, RUBLWEEZTVEY,

The Office of Research Coordination strengthens collaboration among departments and experimental
facilities of the Fundamental Innovative Oncology Core (FIOC) and promotes translational research (TR)/

reverse TR using techniques and bioresources of FIOC. We would like to be of service to you the
inquiry counter regarding research supports and bioresources.



FSYVAL—2aF+ L) b—F itk
Promoting Translational Research Tsukiji TR Board
Web site

THEETIE. ARoERs - BRiE - SRRt Y — - N YoV N The Institute, together with the Hospital, East Hospital, Exploratory
® "N - Oncology Research & Clinical Trial Center, Center for Cancer

FEes ~ - — SEZAN = N —

WEBLYI—FE eI, BEPEDPTNHTITEDEEICLDE Genomics and Advanced Therapeutics, and others, is actively

it & BRERDIEE U 2 Bt cHBEL TWED, promoting translational research (TR) in collaboration with

pharmaceutical companies and academia.
Tsukiji TR Board & & ?
What is the Tsukiji TR Board?

Tsukiji TR Board (&, &tiF+ >V /RADKNZVAL— 3L ) H— Thhe ITsukiji TR Bolard is inew frameworl;;or TR r\:Vhire |k—|osgital and

= - S stz . — = . the Institute jointly work to invigorate on the Tsukiji Campus,
7 (TR) %’F E’[B?_%) :‘ é‘:‘\ &O‘@Eﬁ% FATI 7/\0)%1@‘ TR making the Tsukiji TR research system “visible and accessible” to
HEAEHD“BZB1™. “GF 7 AE" ZBMIC. FREREE &M pharmaceutical companies and academia. The Tsukiji TR Board
TR —RE 15> TEH TWBEFT2H TR i OMEMA T, Tsukiji ?gusles maigly on TR with pharmaceutical companies and covers
TR Board MR %S TRIFFRIE, B O TRFREESE Ul i academia

PHATIT7EDTRHAREHRELTVEY,

—LLABMZVAL—23F ) Y—F Tsukiji TR Board 3 —ALR % TR R HHIEIRELF T,
%ﬁﬁ * -z\'\o)i}t":‘ n Tsukiji TR Board provides a seamless TR research implementation system.
Seamless flow to translational research(TR) HRZEBRE—REIhiBOTHD

Drop a request to one-stop-shop contact for your TR consultation

HBE CES TSP IR EERIBENHDEE A,

The one-stop-shop contact is ready for your easy access, then you don’t need to seek out
‘ @ TR E A appropriate researchers/physicians by yourselves.
TR Hati t =y ~ “

SRR e @ TR fRFAER IS ERERNA DT A V=T
Joint research O s et Have a TR consultation meeting with pre-assigned researchers/physicians
Ajredmint AT A ri= Core members sefr b TSR 7 A \— CRPRICE R E S NE T, $o, TR HIE

e EEM TR consultation @W@Llﬁﬁbfiﬁ_ﬁtﬂ@m— RKX>) \_EFEE [JT?E%?%)Z&T\ TR *E%&Wg@

Intellectual Proporty and meeting %@’|§tiﬁ§1§%@ﬁtt{%f:hi?}

ot bn Every TR consultation request is shared within the core members in a timely manner, then

appropriate researchers/physicians should be pre-assigned from the board members.
Confidentiality could be maintained within only limited attendees thus.

@ 18U FRE DRE & RARREO DR
Conclude a joint research agreement

ARSNICEBABICGU TEEAREZREL, NCC MEA#FIzELT, 1/
HEBSLOEUMRE OB THEMFRZZMELE T,

Having an agreement of TR plan at the consultation meeting, a joint research agreement
would be concluded between customers and researchers/physicians in charge via NCC IP
and Research Alliance Section.

@ St v v N2 EEEED Ul TR HRERMNE

Conduct TR study in collaboration across functions in NCC Tsukiji campus
FRIUEREESIRERT, ERNERARRERME 7 vy —, MIRMEAH CEELAD
5, TR MREEHBLET,

Conduct TR study effectively in collaboration with NCCH clinical department, Fundamental
Innovative Oncology Core and NCCRI research divisions.

@ Yy
Wi & BTR IR N

TR collaboration with NCC
Tsukiji Campus network

Fundamenta
I Innovative
Oncology
Core (FIOC)

pRME
Bl
NCC Hospital,

PO T4 ET 1 HBER Activity Briefing Session
Tsukiji TR Board T, H|E 12 BB, FEUTREDA%E Organized by the Tsukiji TR Board, this annual event is held around
ﬁg@& LT Eﬂ%ﬁﬁ“bqﬂg&ﬁ?ﬁﬁ . ﬁﬁﬁ@%%ﬁ@ﬁﬁ%ﬁi%bﬁ December each year, mainly for companies to introduce the latest

research results, analytical techniques, and bioresources from the

R - A A VY —REBALTWET, e, [BEROWE laboratories and the Hospital and Hospital East. The Board also
HE RS, 1 ERHREDERIEERDIESE LT T, provides opportunities for individual meetings between companies
H R = N and the laboratories in a manner that preserves the confidentiality of
,\Hﬁﬁn’\@ﬁﬁﬁﬁiiﬁb—c\b\ijo Ufkb‘ai%ﬁ‘i\ TSUkUI information and supports the development of joint research. If you are
TR Board @ HP Z= CEL 2& LY, interested, please visit the homepage of the Tsukiji TR Board.

EEREDHERMAEEE (2017 F 10 A~ 2025 F 3 A)

Collaborative Research project with Companies (October 2017 - March 2025)
ERNEDO SRR RS OHFERREZFERL TWET, HEAARDAR

Tsukiji TR board conducts joint research with various companies both breakdown of collaborative research

domestically and internationally. o JRER(IFERATE 25578 o ERERR 15:8&
Co-clinical study Basic research
3 : : EMEEAR  208E EH DIEFRIYT ORE
Pharmaceuti nostics and medical Investigator-initiated trial Action mechanism of drug
device comp: . N . N
: DERR 5ipsE BISIEER  3BE
@9{‘ §%; ‘ﬁ% companies Sponsor-initiated trial Exploration of drug target
i e — o FHIR s 12358 DWLERR  3RE
Drug development (Non-clinical study) Development of diagnostics

v
EPIS 23 # & 52 RE%E R

52 projects with 23 companies

HiINARAREY 9 — WRA
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hE 2% #E I

Facilities

EUMARREY T —F. BRERDDAME, DNAUERFRE. HAZED
FORBREIZESHEE S U TR SN TWEY, RFATIE. DADERE
R U VWRREPERTEDORFA Z BIs U ICAMAZT > TWET, i
FRIZ 2017 FICR TSN, REROMFMRDEH SN TVET,

The National Cancer Center is expected to play a central role in cutting-edge
cancer research, cancer medicine development, and cancer treatments. The
Institute conducts basic research on cancer and applied research aimed at
developing new therapeutic and diagnostic methods. The research building was
completed in 2017 with state-of-the-art research facilities in place.

) LBRITE  Section of Genome Analysis Platform

AT/ LTI AR EREBSIE S
KEBFENTT, SEIFHREEOR
Y=o —%Z2REL. DADT/
LN BRI D Elck D, BNADER
HZFNTWET,

Cancer genomic analysis is a major driver of
cancer research. This Section has various
types of next-generation sequencers

to investigate the causes of cancer by
decoding the genomic sequence of cancer.

HIFEEEERE  Common Equipment Room

4B HBEER 7 O 7 T F X HRAR
FRRITHERD RB I N TVET, ﬁ
This room is located on the 4th floor, where

a variety of research analysis equipment is
installed.

—ﬂrxb%,ﬁﬁi General Laboratories

SRS 13 B IB—MEBEIB D, =N
KRETINVFET—IDEREDRE S
EITSTRY AR=REHINTVET, T o e |

= =

%5%:%0)3- Q\Tiﬁ‘(:‘ia/—ﬁdj-/—ﬁ_ [\7.)‘\35 D\ — e
AEHESRT 7 U - =R ENBMTL
ESCH

i
"4

The building’s 8th to 13 floors house general
laboratories, each of which is divided into
benches for experimentation and desk
spaces for data compilation. Adjacent
to each laboratory is Lab Support where
necessities such as measuring instruments
and freezers are.




/\4#/\?7 Biobank
MRS & DFE (&IF) EZnICHET 22FEHRE
ZREL. ERMARICTERLTWET,

The Biobank stores éﬁ
specimens (samples)

such as blood and
tissues and related
medical information, i
making them available
for use in medical
research.

NAREICHEWT, EEREMW%
BUWemEEZETY, (@Rl
K[T—IVVRATLANRHABTE
ICRBI N, BEHTHVEFER
BOTCHEEEEINTLETD,
HAPRIZFBL T EHR
THAMIBDEREIR & DT %
HRITZEHARETT,

Analysis using laboratory animals is indispensable in cancer
research. An individually ventilated cage system is installed in each
husbandry room, where the animals are kept in an extremely high
hygienic environment. It is also possible to observe the metastasis
of cancer cells in vivo using fluorescence and luminescence.

AIHRE (A) Z=hA
ERICSAT 3RS
EATWET, AllC
L BNREZHIEITS
ZE&T. REIRBHOA
ZIFEICRANT 5 &
MEBEICE > TERL
feo

Research is also underway to apply artificial intelligence (Al) to

cancer medicine. Al-enhanced endoscopic diagnosis has enabled
us to accurately detect early-stage colorectal cancer.

HEHNEEEME (2025 F 3 AXARE)

Collected Samples (as of March 31, 2025)

® IR RS FEGIE : 32,287 FER
Pathological frozen Cases : 32,287 patients
fissues A% 136,900 /81 7L

Samples : 136,900 vials
© T FTRRIMIMR FEGIEL - M 3% 1 130,492 fEAI
Blood collected for Cases Plasma : 130,492 patients
research - DNA : 130,560 %Sl
D N A : 130,560 patients
- RNA #H A lysate : 125,948 fEF]
Lysate for RNA extraction : 125,948 patients
IRAE - 1M %R 1 619,687 X1 7L
Samples Plasma : 619,687 vials
-DNA :526,342 )\1 7 )L
D N A : 526,342 vials

- RNA #itH A lysate : 126,980 /X 77 )L
Lysate for RNA extraction : 126,980 vials

H—N\—=IL—LA
DAT  LEFEESD
IFEIERT—I%E
MENICEITT 5
. BEBEDEITY —
IN— KBEDT—%
P—N\—ZFEEL. N
AMFREZZTWE
ER

In order to analyze various data, including cancer genomic analysis,
in an integrated manner, high-performance analysis servers and
high-capacity data servers are in place to support cancer research.

KREE - £IF-I—L
Conference Hall and Seminar Rooms
1REICRASEEEES
F=IL—LhH D, #EE
2. BEISREMNTD
nNTWEY, BFMEE
S —HERRRICRRfES
h. BEEICBAREN
BS5NET,

The 1st floor houses facilities such as a conference hall and seminar
rooms, where lectures, seminars, and other meetings are held. Seminars

for young researchers are held regularly, and the Director’s Award is
handed to particularly outstanding presentations.

HEMRZFLINSH

CONTACT

AR T BERARL S, TRIAK. & SICIIFRFAARICWE R T, BENLGRR. Rz BIEUCBAVWERRRZIT> TOWET,

HRZEE Y 5 — MR EEEEF S - MMEHIERE cBE<IEE W, oEx|0]
The institute is conducting various types of collaborative researches including basic,

translational and developmental research. Please contact us by E-mail.

FEEIE - ABTHEREEE  Research Alliance and Intellectual Property division / E-mail : aliance@ml.res.ncc.go.jp E

HiINARAREY 9 — WRA
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AT BRI 20255481884

Research Institute As of April 1, 2025

[ 4> F R4S BF Division of Molecular Pathology

[ ﬂﬂﬂﬁﬁ#ﬁﬁ Division of Cellular Signaling

[ DAERTRFSS BF Division of Cancer Evolution

{ 73‘/\; RNAﬁﬁ%ﬁﬁ Division of Cancer RNA Research

}EgE [ DA EHIBATRZE 2 BF Division of Cancer Stem Cell
President
[ DAY/ =9 AFRZESEF Division of Cancer Genomics
:|: { 4 J LWEWFETRI S B Division of Genome Biology
mﬁfﬁs [ B BER B T F2 9 BF Division of Brain Tumor Translational Research
— { 4 J ISR B A& R 9P Division of Genome Analysis Platform Development
R
pepy Birecter [ HWiE R 9 BF Division of Bioinformatics

[ b‘h;ﬁﬁﬁmgﬂﬁﬁ Division of Cancer Therapeutics

[ 4 FZETBFRIS S BF Division of Molecular Pharmacology

[ DD AFRFE S BF Division of Rare Cancer Research

[ BB RIS 724 BF Division of Cancer Inmunology

EYaty—HR=E
Visionary Strategic Planning [ Eﬁ Al m?ﬁﬁﬁﬁﬁﬁ Division of Medical Al Research and Development
Office

)
)
)
)
)
)
)
)
[ S} FHBIFESEF Division of Molecular Oncology ]
]
)
)
)
)
)
)
)

[ FEURINA A A X =YY JTRFLSBF Division of Advanced Bioimaging

[ ﬁ%ﬁ‘/\,ﬁﬁ%ﬁﬁ Division of Integrative Cancer Research ]

{ JMITI=w N Independent Research Unit

[ EM;&WE& Central Animal Division

[ RI E2E&HEE® Central Radioisotope Division

[ /\“f?rl(‘/7§BFﬁ Department of Biobank and Tissue Resources

[ BRERY" / L\fBAEBPY Department of Clinical Genomics

[ 707 7 — LBBITERP Department of Proteomics

[ I\"f7|“f 7 * 77—' 1 7XEBF§ Department of Bioinformatics

B IRRE TR
A7ty 59—
Fundamental Innovative
Oncology Core
(FIOC)

[ BUSEER « & — XBESREBPY Department of Translational Oncology

[ g%aﬁgﬂﬁ Department of Pharmacology and Therapeutics

[ M ATETILEAFEERPT Department of Cancer Model Development

[ JRIRRRATERPY Department of Analytical Pathology

[ S fE BIFEERPY Department of Immune Medicine

[ ﬁﬁb‘/ .L\ﬂﬁﬁﬂfﬁ Department of Inmunogenomic Medicine

IR—L~R—J & SNS O BN

Web site & Official X account

Web site X :;n':‘ Ret ta;:il".
: at beaten by cancer
BHAEE English HEFOFESEE A R N & and Live with cancer.

SHNAMLET,

Our official X account will introduce

14

the research activities and events of
the institute.

ELH AT =5 —HFTA NCCRI Japan Official Account

@hecriOfficial

National Cancer Center Research Institute
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Tsukiji Jogai Market (Outer Market)

to Tsukishima
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T104-0045 R HRRXEH# 5-1-1

TEL.03-3542-2511 (AR )
https://www.nce.go jo/ip/ri/

394 & (30 D TERD

Oedo Line “Tsukijishijyo Station” 1 minute walk from Exit A1 or A3
Hibiya Line “Tsukiji Station” 5 minute walk from Exit 2

Hibiya Line “Higashi-ginza Station” 5 minute walk from Exit 6
Asakusa Line “Higashi-ginza Station” 5 minute walk from Exit 6

5 min walk from “Tsukiji San-chome” bus stop
3 min walk from “National Cancer Center” bus stop

for 394 ( free of charge up to 30 minutes )

5-1-1 Tsukiji, Chuo-ku,
Tokyo 104-0045, Japan
Phone:+81-3-3542-2511
https://www.ncc.go.jp/en/ri/
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