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Preface

In 1967, Cancer Research Institute of Kanazawa University was
founded as the Cancer Research Institute of the Ministry of Educa-
tion, Culture, Sports, Science and Technology (MEXT). We have
reorganized the Institute according to the drastic changes in cancer
research field, and in 2006, two centers were newly launched,
“Cancer and Stem Cell Research Center” and “Molecular and
Cellular Targeting Translational Oncology Center”, which aim
discovery of the role of cancer stem cells in drug resistance and
development of innovative diagnostic and therapeutic strategy,
respectively. In addition to these programs, we have launched
“Innovative Cancer Modeling Research (ICMR) Center” on 2016,
to proceed new technology for cancer animal models. Two
outstanding researchers from inside of Japan and Singapore were
recruited to the ICMR center, and new laboratories started their
advanced cancer research.

Cancer stem cell biology and microenvironment are two most
important basic research field in our Institute. We have discovered
the molecular mechanism for maintenance of leukemia stem cells,
the role of inflammatory microenvironment in tumor promotion,
and side pathway of drug resistance in lung cancer patients. These
results further led to trial of drug development and clinical study.
We also achieved clinical research in the field of drug resistance of
lung cancer. Based on our results, we have performed several
“Investigator-initiated clinical trials” in Kanazawa University
hospital. Through these activities, we believe our contribution to
progression of cancer research.

In July 2010, our institute was authorized by the MEXT as the Joint
Usage/Research Center on Metastasis and Drug Resistance, and
started the Joint Usage/Research Center Program. In 2016, our
Institute was re-authorized as the same Joint Usage/Research
Center on Metastasis and Drug Resistance for another 6 years. In
Cancer Research Institute, researchers with a variety of
backgrounds including natural science, engineering, and clinical
medicine have assembled to establish a cutting-edge research
locus, to prevail over metastasis and drug resistance. With the
authorization as the Joint Usage/Research Center, all members in
the Institute are endeavoring to widen collaboration to establish an
internationally recognized center of excellence on metastasis and
drug resistance and to promote research for conquering these
conditions.

With the publication of the 2015 Kanazawa University Cancer
Research Institute Outline, I would like to request your continuous
support and understanding.

Masanobu Oshima
Director General, Cancer Research Institute, Kanazawa University
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Historical Chart

W% FAT  Tuberculosis Research Institute
1940.12. 6

BRERR S TR DAL AR IS B § 2 WESE) D 72 D5 IEE
fseH 3 & A7,
1942. 3 .20

Tuberculosis Research Facility was established in School of Medicire for
"the study of chemotherapy of tuberculosis".

SRR R SR FG AL WE T & 2 0 TR O 7 B K R 1S B
T B EHN NS Z DI HIITE) 2 HI & U, SR, MR s
JetMEsED 3 WRFEER IS IR & e

Tuberculosis Research Institute was established by expanding the Facility.
Three departments, Department of Pharmaceutics, Department of Microbial
Immunology and Department of Chemistry, opened for "the basic and
applied research for the prevention and treatment of tuberculosis".

1947. 7.3
SR RAHT I AR 3l 3 S e

Department of Medical Examination and Treatment opened in Izumi-
honmachi, Kanazawa.

1949. 5 .31
IR MR ORI & 2 > 72, The Tuberculosis Research Institute was attached Kanazawa University.
1963. 3 .18
FRPLHLFNEE M A3 FERIRM 2, RSB M 3R AR M S WF 9T M 4 Two departments were renamed ; Department of Pharmaceutics to Department
MEEI NI, of Pharmacology, Department of Medical Examination and Treatment to
Department of Clinic.
1963. 4.
I /%?flifﬂi*]g Mo s hic, Department of Pathophysiology opened.
1964. 4.

ﬁﬁﬂ?%ﬁl"] D RSPt R S AL WS AT e 1 2R & Atz

1967. 3.

Clinical facility of the Department of Clinic renamed as Tuberculosis Research
Institute Hospital.

Wi PR 1 K VB I i 2 23 8 IROTOR SRS BT 23R 8 S ufe
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The Department of Clinic and the Tuberculosis Research Institute Hospital
moved to Yoneizumi-machi, Kanazawa.

Cancer Research Facility, School of Medicine

1961. 4.1
[ 22 B0 S T O FERE AW A T T ) D 72 8 B g Jie WF T i 3¢ 05T % Cancer Research Facility was established in School of Medicine for "the
3h, ﬁf‘ﬁﬁﬁ FHUEAAL AR MR E S vt basic biological study of cancer". Department of Biochemistry opened.
1964. 4 .
7 A )\/7\413 Mo s hic, Department of Virology opened.
1966. 4. 5

I3 TSR R S e

WA ARRFFT Cancer Research Institute
1967. 6. 1

Department of Molecular Immunology opened.

I3 AN IS 2 B O Z DS OS] & HINIWS, AT
& BREAT R e e F e EE RE STBERRED AT E &Y,
AN, DAV, S SR, SEAY), NIEAE, HEH
{b2fpeik e UM R O 8 WEFEHRM ARl & ufe,

RIS IR e &, 23 AWFTEIT IR E (SO0 S A7z

Cancer Research Institute was established combining the Tuberculosis
Research Institute and the Cancer Research Facility. The institute started with
eight departments ; Molecular Biology, Virology, Molecular Immunology,
Immunology, Pathophysiology, Pharmacology, Experimental Therapeutics
and Clinic.

Tuberculosis Research Institute Hospital was renamed as Cancer Research
Institute Hospital.

1968. 6.
i%%fﬁﬂiﬂ Mo s iz, Department of Biophysics opened.
1969. 4. 3

FLEERT TR DO W FTAA SR RN H R S e,

A new building for basic research departments moved to Takara-machi,
Kanazawa.

1977. 4 .18
AR 2R S 4u, AR 2SRRI IF TS84 D328 TH Department of Surgery opened. Department of Clinic was renamed as
Iz, Department of Internal Medicine.




1983. 3.30
PRt e (o BB OB B BRAT) S O D) R R R S /e

An office building was built for the Cancer Research Institute Hospital.

1997. 4. 1
1038 2 3 AR M (14WFFE 8 1> x—cddiL, g+
BE2E, FHRHIGE, SR 0 3 A M K T8 gy 1A 1 5 551 B 6 &
E—FL,

Ten departments were reorganized to be consisted of three departments (14
divisions) and one center. Department of Molecular Oncology, Department of
Molecular and Cellular Biology, Department of Basic and Clinical Oncology
and Center for the Development of Molecular Target Drugs opened.

2001. 4.1
BEF et o I (3 22~ B B T i B & A & udes The Hospital was merged with the University Hospital.
2006. 4. 1

3 REBM (4R T ) 12> X —% 2 KM 2 > &2 —1c Bl
L, DA RS EWEEEsM, A A REHIERTFEHM o 2 K
TR K NS AT TE 2 > & —, 0 TARI B3 AR R 92 BH 96
LA —%EL,

Three departments (14 divisions) and one center were reorganized to be
consisted of two departments and two center. Department of Molecular
Cancer Cell Biology, Department of Cancer Biomedicine, Center for Cancer
and Stem Cell Research and Molecular and Cellular Targeting Translational
Oncology Center opened.

SEREWFTER DWFFEHA SIS H R S iz,

A new building for basic research departments moved to Kakuma-machi,
Kanazawa.

2010. 4. 1
2REM2 2 —% 4T rT MIBHIL, DAL
Tar b, DAMNRENIE T 07T N, A TR
T TS LR ASFENERMIE T 0 25 Leil .

Two departments and two centers were reorganized to be consisted of four
programs. Cancer and Stem Cell Research Program, Cancer Microenviron-
ment Research Program, Cancer Molecular Target Exploration Program and
Cancer Therapeutics Development Program opened.

2010. 7.

I3 A DR - SEAIMVE B A 2 Je B ISE BTt & LT X
R AE LD RE SN,

BHAERFIEFTFT Cancer Research Institute

Cancer Research Institute was authorized by the Ministry of Education,
Culture, Sports, Science and Technology of the Japanese Government as the
Joint Usage/Research Center on Metastasis and Drug Resistance.

2011. 4.1

MABITEIRL, s AT TTT (2 SO & Atz
JE A - L PRTTla e U THRE 2 BA L7z,

The name of Cancer Research Institute in Japanese was changed.
The Joint Usage/Research Center Program started.

2015. 4. 1
FeE S AT TNV > X — D S e,

Innovative Cancer Model Research Center opened.
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ISHIZAKA, Shinkichi
TODA, Shozo
OKAMOTO, Hajime
KAKISHITA, Masamichi
SAITO, Koichiro
ISHIZAKI, Arinobu
ITOU, Ryo
OKAMOTO, Hajime
OKAMOTO, Hajime
OKAMOTO, Hajime
ISHIKAWA, Tachiomaru
ITOU, Ryo

ITOU, Ryo
KOSHIMURA, Saburo
KURATA, Yoriaki
HATANO, Motoichi
MIGITA, Shunsuke
KAMEYAMA, Tadanori
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MALI, Masayoshi
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MAI, Masayoshi
SAWABU, Norio
MALI, Masayoshi
SAWABU, Norio
SAWABU, Norio

Center for Cancer and Stem Cell Research

MUKAIDA, Naofumi
HIRAO, Atsushi

Director of Tuberculosis Research Institute
Acting Director of Tuberculosis Research Institute

Director of Tuberculosis Research Institute

Director of Cancer Research Institute
Acting Director of Cancer Research Institute
Director of Cancer Research Institute

"
Acting Director of Cancer Research Institute

Director of Cancer Research Institute

Director of Tuberculosis Research Institute Hospital

"

"
Director of Cancer Research Institute Hospital
Acting Director of Cancer Research Institute Hospital

Director of Cancer Research Institute Hospital

NBE S FIENI’AEBRMRFERAFEEZY—K Molecular and Cellular Targeting Translational Oncology Center

2006. 4. 1 ~2010. 3.31 Wi Rk
NZEZIZ Professor Emeritus
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MINAMOTO, Toshinari

KURATA, Yoriaki
MURAKAMI, Seishi
HARADA, Fumio

TAKAHASHI, Morinobu
SAWABU, Norio
YAMAMOTO, Ken-ichi
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Innovative Cancer Model Research Center

Cancer and Stem Cell Research Program

| BABNBRBEG a5 s

Cancer Microenvironment Research Program

| AN TFENER SO 5 s

Cancer Molecular Target Exploration Program
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Cancer Therapeutics Development Program
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Division of Oncology and Molecular Biology
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Division of Molecular Bioregulation
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Division of Molecular Virology and Oncology
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Division of Immunology and Molecular Biology
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Division of Tumor Dynamics and Regulation
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Innovative Cancer Model Research Center

mEEBGEMRASE Division of Genetics

HEARE IEf T EHR KB & B AR InTE
Professor VOON, Dominic Chih Cheng Associate Professor Assistant Professor
OSHIMA, Masanobu Associate Professor OSHIMA, Hiroko NAKAYAMA, Mizuho

B S FREMRRSE  Division of Cancer Cell Biology

oty
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Professor Assistant Professor Assistant Professor

GOTOH, Noriko NAKATA, Asuka NISHIMURA, Tatsunori




m RERABIARKSE  Division of Experimental Therapeutics
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Professor

TAKETO, Makoto

B SRR SE Division of Epithelial Stem Cell Biology
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NICHOLAS, Barker Assistant Professor
Research Professor MURAKAMI, Kazuhiro
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DOMEFFRCHEIC 535 & 2 57z (Oguma K et al,

EMBO J, 2008),
(BRREICKDWM/MRIER K]
9% Gan v AT, HIRLEEI OIS

Nz Maeda 'y, et al, Cancer Prev Res, 2016),

(TNFIZK DD AERMBIMEFIE] Gan v 2D BT
TTNF#{E T2 RS2 L, HOAIELHUEE I HIH
SNfze 7z, TNFKFHNIC B E S % Noxol (J1E
TR T & IEBI L, H S AN D IR 95 IV R 1 7R
F2HHW S & & o7 (Oshima H, et al, Oncogene,

2014; Echizen K et al, Cancer Sci, 2016),

(1BMRE & TGF-BIMMHEIC K DRBAA] TCF-B> 2
FIVRREDPADP AR E L TN TS, H
Lz, BIMEREER I LRBIZIW»T TGE-8

T FIVEHEKT % k/\‘ﬁ% IR IR LI 5
$ 0 L TGR- B Wi 1= &
Z bNtz (Oshima H, et al, Cancer Res, 2015),

B BMRIEETGF-BIFIIC KD RENARE

Wnt SEHEEICK ) RETDRMEBE CIE. MEMMNMNRBENBEEICERShD.Z
ZTIE MMP2 DFEMAEICE )RELNT W RIBEDEE S D, 22T TGF-B
TFIVHEREhd & RERSEDHEEFERICK Y ESHRIIMRTISSEL.
BHEAHFEEEIND (AR .51, TGF-BZ&IHIT 2 EMEBENEES N, 2

BREZESTOFLHEONEL DI (TR,

Wnt signaling activation induces development of benign intestinal polyps. During tumor
growth, inflammatory microenvironment is generated in the stroma, and additional
mutation in TGF-f signaling pathway causes malignant invasion in cooperation with
inflammatory responses (right). Moreover, we found that TGF-[3 suppression in regenerat-

ing mucosa results in acquisition of invasiveness (bottom).

RIEKTEANC H DA% TE
72 MyD88 i
ETHRBEEE L, BIEE BB ADORITHHIH S iz,
L7ehioT, HIRGIERISHM NI RICEE L H 2 5

BB DFES NS & 3%‘

TGF- suppressed organoid culture

Aims and Major projects

Chronic inflammation plays an important role in cancer
development and malignant progression. Our goal is to elucidate
the mechanisms of generation of inflammatory microenvironment
and the role of it in tumorigenesis through the following projects
[Macrophage-induced Wnt promotion] Macrophage niche
is important for tumor promotion. We found that TNF
expressed by macrophages promotes Wnt signaling in gastric
tumor epithelial cells, which contributes to tumorigenicity of
cancer cells (Oguma K, ef al, EMBO J, 2008).
[Innate immunity and microenvironment generation]
Disruption of TLR/MyD88 signaling in tumor model mice caused
significant suppression of inflammatory environment generation
and tumorigenesis. Thus, innate immunity plays a role in
tumorigenesis (Maeda Y, ef al, Cancer Prev Res, 2016).
[TNF signaling and stemness] TNF signaling plays a role in
tumorigenesis through induction of stemness-related genes in
gastric cancer cells. Noxol is one of them, and is found to activate
reactive oxygen species (ROS) production for tumorigenesis
(Oshima H, et al, Oncogene, 2014; Echizen K, Cancer Sci, 2016).
(inflammation and TGF- 3 suppression for malignancy]
TGF-B signaling plays a tumor suppressor role in colon cancer
development. We found that TGF-f signaling suppression
together with chronic inflammation causes submucosal colon
cancer development (Oshima H, e al, Oncogene, 2013).

Sporadic colon cancer

= invasive
2~ adenocarcinoma
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Division of Cancer Cell Biology
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Our major research interest is to elucidate the molecular
mechanisms regulating cancer cells, stem cells and cancer stem
cells. Our team has two important research directions: One is to
clarify the basic principles underlying biology and the other is to
apply the knowledge extracted from the basic principles to
translational medicine. In order to achieve the goal, we take
challenging approaches of molecular biology and systems biology,
in addition to conventional methods of molecular biology.

1) Molecular mechanisms of cancer initiation, progression and
metastasis: breast cancer stem cells as key players
By analyzing the mouse cancer model or primary cancer cells
derived from human specimens, we attempt to identify novel
molecular targets and biomarkers for cancer.

2) Identification of new biomarkers and molecular targets of lung
cancers by systems biology approach
Our hypothesis is that elucidation of the molecular
mechanisms of addiction of lung epithelial cells to EGF RTK
signaling leads us to identify new biomarkers and molecular
targets of lung cancer. Our approach would certainly advance
personalized medicine in the near future.

3) Signal transduction mechanisms through receptor tyrosine
kinases(RTKs)for tumorigenesis and stem cell maintenance
Fibroblast growth factor (FGF) and epidermal growth factor
(EGF) RTKs play major roles for a variety of physiological
and pathological aspects of biology, including stem cell
biology, and cancer biology. We focus on FRS2 family of
adaptor/scaffolding docking proteins, as key intracellular
signal regulators of these RTKs.

By
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Oncogenic fusion gene CD74-NRG1 confers cancer stem cell-like
properties in lung cancer through a IGF2 autocrine/paracrine
circuit
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Because many primary solid tumors can be surgically
resected today, it is important to develop effective prevention
and treatment of metastasis. To this end, we are aiming to estab-
lish novel therapeutics for clinical treatment through experi-
ments using cell culture and mouse models.

Although tumor-initiating cells (also called as cancer stem
cells) in epithelial cancer share some characteristics with tissue
stem cells, the two types are distinctly different each other.
Recently, it has become possible to culture these stem cells in
vitro (e.g., Miyoshi H et al, Science 338: 108-113, 2012.)

On the other hand, it is also possible to evaluate the efficacy
of chemotherapeutic agents in mice transplanted with human
tumor tissues excised by surgery. The method allows growth of
the cancer epithelial cells in immunodeficient mice, retaining the
characteristics of the original human tumors including their drug
sensitivities.

In addition, we recently found a novel biomarker that allows
reliable prediction of the patient prognosis; namely, the probabil-
ity of metastatic relapse (Sonoshita et al., Cancer Discovery 5:
198-211, 2015.) Combining these methods, we aim to evaluate
various therapeutic regimens, so that the information thus
obtained is fed back directly to the patients in the ward who are
in advanced stages of cancer and afraid of metastatic recurrence.
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Figures

6 months

Aims and the Projects

We aim to elucidate the mechanisms of self-renewal regulation
of Lgr5 positive epithelial stem cells through generation of the
novel in vivo cell lineage tracing system as well as organoids
culture method. Moreover, we will examine the regulation of
cancer stem cells of gastric, ovarian and breast cancers. Based on
these studies, we would like proceed the regenerative medicine

utilizing the regenerative capacity of tissue stem cells, and the drug
development for cancer prevention and therapy by suppressing the
Lgr5-positive stem cell properties.

VT /A RiEE LI B EREHER (Z) PHIFRENEN U /- BB Z A RIL T D5l (7) 2HFE L, RO RERY, EESSUERRICH IS L
AR DB RESIEIDERIRZ B L /-T2 HEE L T L D,

We have developed the technology of organoid culture (left) and in vivo cell lineage tracking system (right), and we promote our research with the aim of elucidation of
tissue stem cell regulation mechanism in epithelial cells of normal and cancer tissues.



B AR 7005 L

Cancer and Stem Cell Research Program

TEFIBEAFTSE  Division of Molecular Genetics

o
g ERE 4 B# HFF BF BE /I BiE Bz FEF Jgth B TR BT

Professor Assistant Professor Assistant Professor Assistant Professor Assistant Professor

HIRAO, Atsushi TADOKORO, Yuko KOBAYASHI, Masahiko UENO, Masaya KASAHARA, Atsuko

mEENFENFEMARNE Division of Oncology and Molecular Biology

HEER R B3 v LY POR BEDH U = BEHH ME SR
Professor Assistant Professor Assistant Professor Assistant Professor

TAKAHASHI, Chiaki SHAMMA, Awad KOHNO, Susumu OKADA, Nobuhiro

B A FERFROEZHARSE Division of Molecular Bioregulation

R EE BR B RS BA Gy N
Professor Assistant Professor Assistant Professor

MUKAIDA, Naofumi BABA, Tomohisa SASAKI, Soichiro




BIZ T - REFERMARDE

Division of Molecular Genetics

A & X, FHED 2 0 MO E 42 21T H
D, ZRMOMNIZTET 2 “Borfbrg” &l % i
UEZ “HOBHEE 2F oMl ERENHHETH S,
SR 7 — L R D RIS B o THERF S Ml 0 5 728
23, HOEHEEZEYICHET 2080355,
;hi’c FOXO % mTOR #%#s 7 &, Zariilfliclb s

gl H AERICHEE L RH 2R/ LT0wE 2
ERWISICLT &, 2O EIE, BHahE B
LN OELEME 2R T2 5D TH S,

AR, D3 AR, SRR BE R 2 RF D " ARl ”
DIFAEDIRE L, B3 A(’S%ODEOD’%E’JHH’@& LTHEHE
NTV 5, LA E DA BT IGE B & OHHHE R
ZLMIDZ ZLICL>T, BADHIREHIRL W2 %
BIHADRTEICTFE T2 L EALNS,

Stem cells are defined as cells that have the ability to
perpetuate through self-renewal, and develop into mature cells of
a particular tissue through differentiation. Appropriate controls of
stem cell functions are critical for maintaining tissue homeostasis.
We have revealed that genes that are involved in longevity,
including FOXO and mTOR pathways, contribute to the
maintenance of stem cell self-renewal capacity. Thus, signaling
pathways for control of intracellular metabolism may play a
critical role in stem cell regulation.

Recent evidence has demonstrated that in tumors only a
minority of cancer cells has the capacity to proliferate extensively
and form new tumors. These tumor-initiating cells, which are
calledcancer stem cells, are thought as a novel target for cancer
therapy. The investigation of distinct and parallel roles in normal
stem cells and cancer stem cells will contribute to the design of
cancer therapy without damaging normal tissues.
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We innovate in vivo and in vitro cancer model systems that can
be readily analyzed by genetic and molecular biology techniques.
This aims to find pathways critical for carcinogenesis, metastasis,
drug resistance and stem cell-like behaviors in cancer cells.
Below are ongoing projects in our laboratory.

1) The RB tumor suppressor gene product has been implicated in
control of cell cycle and terminal differentiation. However, we
have been proposing that RB plays many more roles during
tumor progression beyond such well known functions. We are
currently focusing on RB roles in controlling tumor micro-
environment through cytokines and cehmokines, glycolytic
pathway, lipid/cholesterol metabolism, glutaminolysis, etc.

2 ) In particular tumors, particular genes being located near to the
drive’s mutation and coding metabolic enzymes are often
simultaneously deleted. If the number of such enzymes is
limited, the inhibitor of its isozyme may cause a synthetic
lethality. We are hunting such passenger deletions and try to
design novel cancer therapy strategies.

3 ) Development of in vitro cancer stem cell models in an aim to
develop novel drugs or chemicals that specifically target
hypothetical cancer stem cells.

E 1 Mitogenic signals

COK inhibitors
RBBEHEICEE B4 557 )LE RBEBAENSHED
N3R5 IF I, RBEAEDSEABEEHIT 2, o \J
EoF 77 I U—h'BEERBENTHDH, ZOMICE,

SHAENEEE (100 BEML) 152 EhK>D, \ ﬁ{ﬁ’/ )
S _ /

Dxidative strass L
Fia

Cellular signals merged on the modulation of pRB functions,
and effectors of pRB. This at least partially explains multi-
faceted functions of pRB.
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Fig.2

Stem cell-like cells appeared in cancers induced by the
combinational suppression of tumor suppressor genes
including Rb.




NTFEBLSHASDE

Division of Molecular Bioregulation

B, WMERE, HEDEELHRR

FHARBE T S LT, B E RIS 21T, AR
W T A L D@, LA L, R & 50 G
Helicobacter pylorii ®BMH&ERTHLINE LD, #
i 2 TS, RFICHAZRIIESE S,

5] T A3 AAH A P O RRAEZF AN - LA N B2l 72 £ Do
bWz 2 ha—~vififd& rmekix, HAMEE DM
HEBLT, eI RKDET L RIENYA N A A
RO LT AMENE R ELET 5, EES A
TE, DBADEE - EICHEELHR R LTS, K
WFFE5 4Tl
1) A4 VEEEEFRIEYD A% O @b 5,

TEIA DI ADIENE - HIRIZ, T2 OH D5 ]
HLTWaZEZWELIILDDH S,

2) vV SAVAZ Y - FF BN R RAT 5,
WAELT Pim-3 OFEBIHS, JFHE - FEIIC 3500 %53
AIHETHHELTOT, 7R =221 Bad ©
REME b 2@ L T, BAMIEO 7R I\—“/X%ﬁﬂﬁ?ﬂ
L, BADHRBICFG LTS AHEMEZH S H
7z 2O &L, Pim-3 %4 THEM & L?‘:%ﬁf:iﬁi‘n
WAFHEDOTREME 2R LT 5,

Aims, Ongoing Projects, and Recent Achievements
Inflammatory responses occur upon tissue injuries, to reduce

tissue damage. If inflammatory responses are exaggerated and

prolonged as observed in chronic infection with Helicobacter
pylorii, tissue injuries continue, leading sometimes to
carcinogenesis.

By interacting with tumor cells, stroma cells and leukocytes
can produce variouse bioactive subustances including chemokies.
The produced molecules can affect tumor progression and
metastasis.We are elucidating the interaction between tumor cells
and stroma cells and obtained the following results recently.

1) By using mice deficient in chemokine-related genes, we are
showing that chemokines can contribute to tumor development
and progression by exerting various activities.

2) We revealed that the expression of a serine/threonine kinase,
Pim-3, was aberrantly enhanced in malignant lesions of liver
and pancreas. Moreover, aberrantly expressed Pim-3 can
inactivate a proapoptotic molecule, Bad by phosphorylating its
serine residue, and eventually prevent apoptosis of tumor cells.
Thus, Pim-3 may be a good molecular target for cancer
treatment.
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Fig. 1 B Roles of chemokines in tumor progression and
metastasis processes

Various chemokines contributes to progression and metastasis through the
following functions.

a. Regulation of immune cell trafficking

b. Induction of neovascularization

c. Enhancement of tumor cell motility

d. Induction of production of bioactive substances by tumor and stromal cells

1. Trafficking of immune cells

Tume / @

Chemokines

Metastasis to
Distant Organ

4, Tumor Cell

Motility ( 1)
CXCL12 e

cxcLs % ceLs

3. Production of bioactive
Substances by Tumor Cells
and Stromal cells 2.

Lymphocytes
Dendritic Cells

Lymph nodes

+
rovascularization

X2 m fEMEREEAmE (CML) &TEDLY

CMLTHEML TS HERRE A SRR EERICCCLIZEEL.
HmmEHRE s =y Fal > TREBERICH D EBEMmE. RERHRD
IBEEIHIT S EZBL C. CMLOREICERICBESL TS,

Fig. 2 B Chronic myeloid leukemia (CML) and chemokines

Basophil-like cells increase in CML and constitutively express CCL3.
Basophil-derived CCL3 inhibits the proliferation of HSPCs which compete
with leukemia-initiating cells for the commonly shared niches, thereby
facilitating CML development.

Hematopoetic
stem/progenitor
cells (HSPCs)

Normal
leukocytes
CCL3 @ Normal basophils

Basophil-like
# |eukemiacells
wu e

eukemia-initiating

cells(LICs) Leukemia cells




BPAMNMRIBREIOI S L

Cancer Microenvironment Research Program

m AR EE R THTATR S EF  Division of Molecular Virology and Oncology

BEER B
Professor

SATO, Hiroshi

B RENTEHHAEZSE Division of Inmunology and Molecular Biology

#% HE &R BEH AT B tE RN
Professor Assistant Professor Assistant Professor

SUDA, Takashi KINOSHITA, Takeshi TSUCHIYA, Kohsuke

m EEEREHIHHARSE Division of Tumor Dynamics and Regulation

Ly

B}RMA XK B¥OEH =t BH S B BERRAEE OiE
Professor Assistant Professor Assistant Professor Assistant Professor

MATSUMOTO, Kunio SAKAI, Katsuya IMAMURA, Ryu SATO, Hiroki




Rt BE AR EIBA 5T 53 BF

Division of Molecular Virology and Oncology

BHEMFRE

R C BV THABE T, BAMHEE DL 5%
MEBLIHRE L THAPFEEL, B by 5, It
L7 A BN =B L, EREGNEET 5, &L
Eniaft, B bz L CEBIEER oMK Z > LV
THIEICT 2 L IICZ DR ZBW - BEEANEIGH]
TH5ILEwHELTVS,

DA D RN D BN (AL - RO 2 5 .
F2I3 1994 IV ABBOR LR SD X 27 53Rl H#
ZJEHR L MT1-MMP &a# L7z (Nature, 1994), MT1-
MMP (3R 0D & 2% & FHH - BB £ O b E
PREERLZL TV EDT—X—PEMLDDH S,

Aim and Projects on going

Accumulation of mutation in ocogenes and tumor suppressor
genes in normal cells results in malignant tumors. Malignant
tumors invade into tissues and finally metastasize to distant
organs. The goal of our project is to elucidate the molecular
mechanism of tumor metastasis and develop diagnostic and
therapeutic application.

Tumor invasion into tissue requires degradation of tissue
basement membrane. We discovered a protease which is the key
enzyme for tumor metastasis, and named it as MT1-MMP
(Nature, 1994). Accumulating evidences indicate that MT1-MMP
plays important roles in not only tumor invasion but also
regulation of tumor growth and migration.

®1 m ERHREDOHALICHEDS MT1-MMP ORIRE 2
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Fig. 1 B Induction of MT1-MMP and Invasive Growth by Ocnogenic
Transformation of Normal Epithelial Cells

Normal epithelial MDCK cells were transformed with oncogne (erbB2), and showed
tumor phenotype including MT1-MMP expression. Normal cells grow to form cysts in
collagen gel, but transformed cells which express MT1-MMP show invasive growth.
Tumor invasive growth is suppressed by the addition of MMP inhibitor BB94. Normal
MDCK cells form branching tubules upon addition of HGF, which is also suppressed by
BB94

X2 m {HfEEHE MT1-MMP

MT1-MMP Z %1892 HT1080 #ifg= 15—V L TEEI DL/ F2 U T
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ZRETDIEICKWUER T FILEERL T\D,
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Fig. 2 B Cell Migration and MT1-MMP

HT1080 cells were cultured on collagen, which express MT1-MMP, and were stained
for paxillin to visualize focal adhesion and actin. Addition of MT1-MMP inhibitor BB94
altered the localization of focal adhesion, reduced cell polarity and suppressed cell
migration. MT1-MMP enhances motility signal by stimulating turnover of focal
adhesion.
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L/’C H#T 2007075 AhHAA F Z‘L’CL 5, ZOH necessary. Apoptosis is a common type of such programmed cell

BT TS AOIEENC X B (TS AHIEE) oK% death. To prevent oncogenesis, cells often die by apoptosis when their
ERBOBTEN—V A FH) Thd. RGO A genes are severely damaged by radiation, oxidative stress, etc. Many
L AE ECELSOOME T RN AR R chemotherapeutic agents also induce apoptosis in tumor cells.

Meanwhile, recently, it was revealed that dying and/or dead cells
release a variety of inflammatory factors. Because many cells were
killed in tumors by hypoxia, anti-tumor immune responses, or

T, BAILZEIVTWNS, 7z, ZL OHDVAT S DA
KT AR =2 A%FELET 5,

=7, B, BElD D B2 g RAERR SN TR S h B therapeutic treatments, it can be assumed that dead cell-derived
CEWMS DL > T & 7o MBI T (AL R YU 5 inflammatory factors contribute to the generation of inflammatory
Y5, DIARTRDRGE e ER 2 I TZ < OMilhStdarz o environment of tumor tissues, and hence play an important role in the
SR 2 D 2 9 5 268 IR - S S RH A 0D S REE ol N B S @ﬁ/ tumor development. In addition, several novel modes of programmed

2% HIAD i 1 EE S 2 Ry W3 e cell death that are clearly distinct from apoptosis have been
RICH G L, HAOMERMBIIC A RE LT3 g II death th learly distinct f is have b
AbNB, Fl, TRI—YALREL S T 07T LA discovered.
OIE BB DI 5T X 7o In our laboratory, we are studying the molecular mechanisms of

R2OWFRETIR, SHLTOS S AIEOFRL - 9247 induction and execution of programmed cell death, and dead

2 N i

cell-derived inflammatory factors, aiming to find new strategy to
induce programmed death of tumor cells that is greatly effective for
tumor eradication.
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/' Lt Fig. 1 B Therapeutic effect of an anti-FasL antibody
in an animal model of chronic hepatitis.

#Fast) 772 K We have demonstrated that a neutralizing antibody against Fas ligand
PR LiEd L (FasL), an apoptosis-inducing protein, has therapeutic potential in
animal models of inflammatory diseases including hepatitis.
Furthermore, this antibody prevented hepatic cancer development in
an animal model of chronic hepatitis. We also discovered that FasL
induces release of various inflammatory cytokines from dying cells.
B2 m NAOb—2Z2DFEBICEKDBABEETIV ~O- COLO205 (PBS i.v.)
) o - -0~ CLC12N2 (PBS i.v.)
NAOM =2 ITRI =D REIEBDRIEFEETOU S LM TH D F2ld -8~ COLO205 (MDP 200 pg i.v.)
E bREA AMEI (COLO205) I AT I ILIRTF R (MDP) ICRELT/S10 b= -e- CLC12N2 (MDP 200 pgiv.)
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Fig. 2 @ Tumor therapy model by inducing pyroptosis. £ 120 MDP
Pyroptosis is a non-apoptotic inflammatory programmed cell death. We established a model % 100 A ‘ ; {7
tumor cell line (CLC12N2) by introducing an artificial protein that induce pyroptosis in response = 80 =
to muramyl dipeptide (MDP) treatment into the COLO205 human colon cancer cell line. g 60 -

CLC12N2 (but not COLO205) tumor implant in nude mice were rejected when pyroptosis was |E &l
induced by intravenous injections of MDP (arrows). 40
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Growth factors and their receptor tyrosine kinases play key roles
in dynamic morphogenesis and regeneration of tissues, and tumor
development and progression. HGF (hepatocyte growth factor)
exerts various biological activities, including cell proliferation, 3-D
morphogenesis, migration, and survival in diverse biological
processes via the Met receptor tyrosine kinase. HGF plays critical
roles in dynamic morphogenesis and regeneration of tissues such as
the liver. In cancer tissues, however, aberrant activation of the Met
is tightly associated with malignant progression of cancer, i.e., 3-D
invasion, metastasis, and drug resistance. Our research projects
include 1) mechanisms and roles of HGF-Met in tumor metastasis
and drug resistance via tumor microenvironment, 2) discovery of
small molecule HGF-Met inhibitors, based on structural biology, 3)
discovery of artificial small peptide HGF (artificial Met-agonist)
and application to regenerative medicine. HGF-Met system makes
a way for dynamic 3-D reconstruction of tissues via epithelial-
mesenchymal interactions for regeneration of wounded tissues,
whereas it is utilized for acquisition of malignancy of cancers. The
simile that “cancer is never-healing wound” seems pertinent from
the aspect of HGF-Met.
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Fig. 1 @ Two-pronged roles of HGF.
Dynamic branching morphogenesis (e.g., in renal tubular cells) and promotion of cell survival (e.g., in neurons) mediated by the HGF-Met pathway play roles in

tissue regeneration and protection after injury (right part). In tumor tissues, similar biological activities, i.e., dynamic cell movement and survival, promoted by Met
activation also participate in invasion-metastasis and drug resistance (left part). Cells responding to HGF are conceptually shown in green.
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Abnormal activation of intracellular signaling pathways often
leads to tumors. The goal of our project is to elucidate the
functions of MAP kinase (MAPK) cascades in vivo, which are
major intracellular signaling pathways, the functions of
MAPK cascade scaffolds JSAPI and JLP, and the molecular
mechanisms of how the specificity of MAPK cascades is
maintained.

1 m MAPK AZ%7—R® invivo ICHITDEE], RU
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Fig. 1 @ Function of MAPK cascade in vivo, and Formation
of Multikinase Complex by Scaffold Protein

Recent studies indicate that MAPK cascades, in which major components are
MAPK, MAPK kinase (MAPKK), and MAPKK kinase (MAPKKK), play
important roles in cell proliferation, differentiation, and apoptosis. Scaffold
proteins could contribute to the specificity determination of MAPK cascades.
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Fig. 2 B JLP ablation reduces ultraviolet B (UVB)-induced
apoptosis in mice.

The ultraviolet B (UVB) component of sunlight can cause severe damage to skin
cells and even induce skin cancer. We investigated the function of the scaffold
protein JLP in UVB-induced apoptosis in the skin by analyzing Jip-deficient
mice. Our results suggest that JLP plays an important role in this apoptosis by
modulating p38 MAPK signaling cascades.
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Division of Translational and Clinical Oncology
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Research Direction and Activities

The mission of the division centers on laboratory and clinical
research to develop the novel strategies and modalities for
diagnosis and treatment of the gastrointestinal and refractory
cancers. Research projects are based on molecular and cellular
characteristics of individual tumor types that are relevant to
invasive and metastatic potential, recurrence and outcome. Our
current efforts are focused on:
1) Molecular mechanism underlying oncogenic signaling

pathways

(1) Deregulated Wnt/B-catenin signaling

(2) Glycogen synthase kinase 33 (GSK3[3)-mediated signaling
2) Molecular basis of gastrointestinal and refractory cancers for

clinical translation

WCHEZB L,

3) Establishment of tissue material resources of human
gastrointestinal cancer
We are intending to translate as much the achievements created
from these studies as possible to the fields responsible for
diagnosis and treatment of cancer patients in clinical setting.
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RNA trans-factor CRD-BP is a previously unrecognized
transcription target of B-catenin/Tcf complex, and stabilizes
mRNA of B-TrCP1 (B-transducin repeats-containing protein 1),
IkBa and c-Myc. CRD-BP is a novel cancer target that integrates
multiple oncogenic signaling pathways (Nature June 15, 2006;
Cancer Res Nov 15, 2009).

CRD-BP integrates multiple oncogenic pathways in cancer
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Glycogen synthase kinase 3 8 (GSK3 j) supports and promotes
tumor cells' survival and proliferation, and protects them from
apoptosis in cancers developed in the major digestive organs, the
results warrant proposing this kinase as a novel target in cancer
treatment (PCT/JP 2006/300160).

Targeting GSK3[ for Cancer Treatment

| Pivotal roles of GSK3f in cancer | | Identification of GSK3 inhibitors |
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A detailed knowledge of the genes and signaling pathways
mutated in cancer will be required to develop the novel target-
based cancer therapeutics. However, the heterogeneity and
complexity of genomic alterations in most human cancers hamper
straightforward identification of cancer-causing mutations. We use
the retrovirus-infected mice as model systems for identifying new
cancer genes efficiently. Retroviruses induce tumors through
activation of proto-oncogenes or inactivation of tumor suppressor
genes as a consequence of retroviral integrations into host
genome. Thus the viral integration sites provide powerful genetic
tags for cancer gene identification. We are exploring the novel
molecular targets for cancer treatment based on functional
characterization of the cancer genes isolated by high-throughput
screens using retroviral insertional mutagenesis. Once these genes
are identified, we use gene knockout and transgenic mice to
understand how these genes function in tumorigenesis, and to
develop new animal models for human cancer. Our current
projects are as follows.

1) Identification of novel cancer genes using retroviral insertional
mutagenesis in mice

2) Involvement of histone methyltransferases and demethylases
in the initiation and progression of cancer

3) The role of three families of enzymes in DNA demethylation
pathway on cancer development

4) Functional analysis of the novel cancer genes using conditional
knockout mice
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Fig.1 W Efficient isolation of candidate tumor suppressor genes using

retrovirus-infected Bloom syndrome model mice

Retroviral insertional mutagenesis
in Blm-deficient cells
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observed in bone marrow cells

Bloom syndrome is a recessive genetic disorder associated with genomic instability that causes Bi-allelic /Cell division \ Bim mutant
mutation

aa amap

affected people to be prone to cancer. The mutant mice for Bloom (Blm) gene showed increased
rate of sister chromatid exchange, somatic recombination and loss of heterozygosity. The Blm
mutant mice enhance our ability to identify tumor suppressor genes, because the tumors derived
from virus-infected Blm mice are more likely to carry viral integrations in both alleles of tumor
suppressor genes through their genomic instability.
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Histone modifying enzymes were found to be implicated
in cancer development
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Fig.2 B Most of the genes that encode histone methyltransferases and demethylases = g T R | s ST G S
are shown to be the targets of retroviral insertional mutagenesis in mice Neoms s STTWAR Asmi G SFTOP
Demethylase
Histone modifications have important roles in regulating gene expression and genome function by Deacetylase s omeogene Y [ eraca s R A
establishing global chromatin environments. The methylation of four lysine (K) residues on the HoRe - IhE TEE G o8
tail of histone H3 (K4, K9, K27 and K36) is regulated by a large number of histone HDAC inhibitor is a drug for cancer KoMz PHF2 - FBXL1M

methyltransferases and demethylases. Among them, most of the genes (shown in red) were
identified as the targets of retroviral integrations, which indicated their important roles in
oncogenesis.



PASFENEREEIOIS L

Cancer Therapeutics Development Program

mEEANFIARSE  Division of Medical Oncology

R RE E—
Professor

YANO, Seii

Bz LA BHR

Assistant Professor

YAMADA, Tadaaki

HEHE RE B

Associate Professor
EBI, Hiromichi

Bh%8 ’r’IW (G

Assistant Professor

TAKEUCHI, Shinji

i 7(i¥ NEB
Lecturer

OHTSUBO, Koushiro

B Al AR
Assistant Professor
NISHIYAMA, Akihiro

AEER] A e
Lecturer
MOURI, Hisatsugu

LT Eemm

Assistant Professor
YAMASHITA, Kaname

292

PR AR BERRNE e
Assistant Professor

TANIMOTO, Azusa

Assistant Professor
KOTANI, Hiroshi




IEERNFRF T E

Division of Medical Oncology

filifEg 1k, DVEOEHR TR O~ Thb, ZDHE
KWE L TREGICZMMBBE 2T L L, AN
PERTEBHITFLND, RUFFEHE T, Ny
SHI T (HGF) 23y TRENETH 275 7 4 F =70
F_TDIMMEZHESTZ I 2W S LT, $/2, B
FEARRRMNICAS NS BIMit iz 72 AlIc X W ER S35
TEEEEME 2 & 2 N W7 F U ki (HDAC) BH 35
PFHTRIRT &2 Z & ZHLIC L, EREERERC X
LT OB EHIEL TV 5,

—Ji, DAL D5y AR R (R 2 S U 72 )
VITETIVBRLERARTHDH, Fexld, b bHEHR
e FHOEBEEOEOIEE O invivo £ A=Y 7TV
% NEAR ] (M, I, M, 45, HIAPERRZK) ICifEN L, B %
Doy FREMNFEDO PR R 2 HEEL T %,

X5, MADHFIBMEET VEH WIS AL —
Tatn)Yh—FREML, HEREERE TS % M
NIESRETE, KBTI LT & Wil FRLNIR i O B 7
ZHIEL T3,

Lung cancer is the leading cause of malignancy-related death
in Japan. High mortality of lung cancer is due to low susceptibility
to anti-cancer drugs and high metastatic potential.

We recently discovered a novel mechanism by which
hepatpcyte growth factor (HGF) induces resistance to gefitinib
and erlotinib in lung cancer. We also reported that histone
deacethylase (HDAC) inhibitors overcome targeted drug-
resistance due to BIM polymorphism, which is specifically found

in Asian. We are now conducting the Investigator initiated clinical
trials to overcome resistance caused by these mechanisms

Since clinically relevant animal models are essential for
elucidating the molecular pathogenesis of cancer metastasis, we
have established reproducible in vivo imaging models
representing multi-organ metastasis, brain metastasis, lung
metastasis, bone metastasis, or malignant pleural effusion, using
human lung cancer cell lines. We are elucidating anti-metastatic
effects of several molecular targeted drugs in these models.

Furthermore, we established orthotopic implantation models of
malignant pleural mesothelioma and colorectal cancer. The goal of
our translational research with these animal models is the
establishment of novel molecular targeted therapeutics for solid
tumors, such as malignant pleural mesothelioma, pancreatic
cancer and gastric cancer.
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Central FaC||it|es Central Research Resource Branch was established, so that the
equipment is accessible by anyone and collaborative research can be
carried out. Below is a list of the facilities.
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Normal or cancer cells consist of heterogeneous cell-
populations. The BD FACS Aria, which was purchased in
2005, allows the isolation of defined cell subset(s) from
heterogeneous mixtures. Cells can be sorted according to
size, granularity, surface markers and DNA content. An
advantage of using the FACS Aria is that cells can be sorted at rates up to 10,000 cells/second in a sterile environment enabling the recovered
cells to be cultured. This is also applicable to transfected cells, where onle a small proportion of the cells may express the antigen of interest.
The FACS Aria has been used for a variety of experiments in stem cell biology, immunology, developmental biology, and cancer biology.
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The LaTheta™ CT scanner is designed for small animals
and intended especially for the in-vivo and ex-vivo animal
research. Its extremely sensitive detector allows working
with low energy x-ray source, making possible longitudinal
studies. This CT scanner has been used to monitor tumour
growth and metastasis.




m DNA >—4% 2% — DNA Sequencer

DNA > = > — 37 a— AL S A7z s 10O DNA S 2 B BIRIC R E T 2 3B T, /RO IR & B O et
Y 2T, 4HEOMOUERYE O L —— 1 X2 M THEZ T 2 0T, BAOHBRANY, 7—2X
OfffTEiE 2 N L T &9, ABI3100Avant 5 &K TNAB3130 =427 4 w7774 PFE4F ¥ 2 ANLDF ¥ ET ) —
KBNS & O FIRFIC 45 > TV B @ THOMARET Y. SO L MElET, vU AlE T OHERNOIEIC BTN S hT
URE 350

The DNA Sequencer determines the cloned DNA's base sequence automatically, unlike the old method, it uses no radioactive substances.
The method used here is to distinguish the base by laser from 4 varieties of fluorescence activated substances, in addition, it is also equipped
to read the sequences automatically, and analyze the data. It is frequently used to determine the base sequences of the different human and
mouse genes.
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The confocal laser scanning microscope (Carl Zeiss LSM
510) can set the spectrum fluorescence to arbitrary detection
wave length by the slit. The interference with the
fluorescent wave length can be suppressed to the minimum.
Therefore, this microscope resolves spectrally overlapping . .
emissions under multiple staining. Ar (458/477/488/514nm) /
and the HeNe (543 ¢ 633nm) laser are installed in this
microscope. Many researchers are using this microscope
frequently, since it is indispensable for current cell biology.
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Main projects of this branch are as follows.

1) Antitumor effects of photodynamic diagnosis and therapy
using 5-aminolevulinic acid in cancers (ENDO)

2) Molecular biology of hepatitis B viruses (KUROKI)

3) Roles of ADAMTS-1 in organ functions (KUNO)
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Fig.1 B Detection of disseminated MKN-45 cells in peritoneal
cavity of nude mice by ALA-PDD (Endo)

(A) Highly metastatic MKN-45-P cells were inoculated i.p. into nude
mice. (B) 5-Aminolevulinic acid was injected i.p. and mice were
exposed to blue LED light (405nm). (C) Disseminated cells in
peritoneal cavity were easily detected uder blue light.
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Fig.2 M Renal and ovarian anomalies in ADAMTS-1 null mice (Kuno)

(A) Structure of the ADAMTS-1 protease. ADAMTS-1 null mice
displayed renal anomalies, which resemble ureteropelvic junction (UPJ)
obstruction (B). The ovulatory ability was significantly impaired in
ADAMTS-1 null mice (C). ADAMTS-1 null ovaries also included a
number of unusual follicles without granulosa cell layers (D).
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Fig.3 M Infection mechanism of hepatitis B viruses (Kuroki)

To understand the nature of the uptake pathway for hepadnaviruses,
we have begun the search for the host proteins that interacts to
envelope proteins of the duck hepatitis B virus (DHBV) as a model of
these viruses. After our finding of novel carboxypeptidase gp180,
which is now regarded as a host receptor, recent experiments suggest
that second host component may be required with gp180 to fully
reconstitute viral entry.

Hepatocyte




A Yy =
H W #® e
Foundation Statistics
REE (BEEXR(TE) AT TF)
Settlement of accounts for Each Year (Subsidy from the National Government) in thousand yen
)4 Ttem VRIS | CPMQMERE | VSIS | RREBEEE | VTR
MEEEZL4 Subsidy from the National Government 564, 308 624,321 567,178 589, 380 603, 234
R Y1 #: 5% Other Expenses 411,774 475,998 382,253 464,514 433, 247
ltems | ) fk 2 Personnel Expenses 152,534 148, 323 184,925 124, 866 169, 987
MEMAEMHEE (i )
Grants-in-Aid for Scientific Research in thousand yen
dEpEE | CPR234EE SER244T SER254 SER264 SERC2TAE &
W7 H A A A A A
R RE SIS 9
Grant-in-Aid for Scientific Research on Priority Areas 0 0 0 0 0 0 0 0 0 0
o R R 5
Grant-in-Aid for Scientific Research on Innovative Areas 5 65,520 S 60,710 4 41,600 5 87,710 3 33,670
BEREESE (A)
Grant-in-Aid for Scientific Research (A) ! 14,560 1 26,910 1 15,210 ! 14,560 2 23,140
SEREITSE (B)
Grant-in-Aid for Scientific Research (B) T 43,290 T 35,620 4 35,620 5 28,560 3 19,110
SEREITSE (C)
Grant-in-Aid for Scientific Research (C) 9 15,210 9 17.745 15 25,805 13 21,450 12 20,410
PR 0 25 F 52
Grant-in-Aid for challenging Exploratory Research 4 8,840 4 4,810 4 5,590 6 11,650 6 12,090
PR (S) (H19~)
Grant-in-Aid for Young Scientists (S) 0 0 0 0 0 0 0 0 0 0
i FETE (A)
Grant-in-Aid for Young Scientists (A) 0 0 0 0 0 0 0 0 0 0
#iFWr5E (B)
Grant-in-Aid for Young Scientists (B) 9 20.800 9 16.640 7 15,210 8 15,080 8 15,340
WFIEIH B A 2 — | 2%
Grant-in-Aid for Research Activity start-up 1 1,508 0 0 0 0 2 2,860 3 4,290
TEAIwETE B A 2
Grant-in-Aid foﬁSPS Fellows ! 900 1 900 0 0 0 0 0 0
5] L [T 2 0 <52
Fund];or the Promotion of Joint International Research 0 0 0 0 0 0 0 0 ! 14,300
et - RMARBIRRA 3R 70 7 7 A
Funding Program for Next Generation World-Leading Researchers (NEXT Program) 2 143,500 2 78,330 2 75,330 0 0 0 0
nl Total 39 320,128 | 38 241,725 | 37 214,425 | 40 181,870 | 38 142,350
x MR 2 ST
IEfEE (A : T
Other Funds in thousand yen
I i SERC234T SERC244T SER254E SERC264F SERC2TAR &
WF7EHEH A L A T I R A= A
ZaEETE 7 82,343 7 123,460 9 155,459 10 181,827 10 367,280
SZRL PR 2 17,668 | 1 16,600 | 0 0 2 2,965 | 1 2,500
fifi By & 0 0 0 0 2 14,500 2 22,240 1 19,070
RE% & o[E7E | 5 8,285 3 6,570 5 24,650 7 36,256 3 10,240
ZF M <& 22 30,018 16 24,774 23 32,635 14 18,774 18 17,752
Rl Total 36 138,314 27 171,404 39 227,244 40 262,062 38 416,842
x MR R 2 a L
tith - 24
Land and Buildings
X 5 WFErn
LT R 894 m
YRR | $EHas 2 ) —biE | (6F5072m
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Educational Activities
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Graduate Students and Research Students
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The 3rd Cancer and metabolism meeting for the study & Joint Usage/Research Center Symposium
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Research Activities

2. FIREBBPAEMZES VIRV L

International Symposium on Tumor Biology in Kanazawa

B ®:S8RKEOHESTIECHITDHAD AE EF (BRREZEHAERESIEHRTTFN)
ERNLSVICERIAFZDO—BORE Sang Hyun Lee (Duke-NUS Graduate Medical
HERDZEEBME L. HADDFIZM, School Singapore)

NART /IO DHADKSE - REZ KBERMES (RAZEERBMAFEEZR)
T — | Duke-NUS Graduate Medical @tvavl

School Singapore n'H. H#RTE by Patrick Tan (Duke-NUS Graduate Medical
TLNINIHBDDARREED VRDR School Singapore)

b& LTI Rk HIE 3 (DRXEEEXREAFRBEZR)

H BF : SER27TE4B8H (K) Bin Tean The (Duke-NUS Graduate Medicall
9:30~18:00 School Singapore)

15 PR SRREMBERRER—IL @ tvavl

KRinEH 1617 EE B (BRARENDAERESIERTTFN)

O34 : & ERZE (Duke-NUS Graduate Medical

Devarvl School Singapore)
David Virshup (Duke-NUS Graduate Medical BiF 8HE (SRXENAEREGEATTA)

School, Singapore)

I"1- '-Ji-i.'.:- _Hq\ .!.—"““ =K : 4
| International Symposium on Tumor Biology
= in Kanazawa
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Joint Usage/Research Center Research results report meeting
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4. §RRZE - BUNFARR VY- EBREBRERBEESTYIOX T VRIDA
Kick-off Symposium in Commemoration of the Conclusion of Partnership Agreement between
Kanazawa University and National Cancer Center
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Campus Locations
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Kanazawa city
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FHF+ /SR (7920-0934 &RHEEH13E1S)
Takara-machi Campus

h A R FIIERZEFR

Cancer Research Institute

EEHHRR S

Division of Translational and Clinical Oncology

EERNHAR S EH

Division of Medical Oncology
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2,

BREF /N (7920-1192 SRR
Kakuma Campus
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Cancer Research Institute
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OZRERNMSDT7UER (JLEESE/NIFIFADIEE) Access from Kanazawa Station by bus(Hokurikutetsudo Bus)

=[G R AV S
Kakuma Campus
[SRRFZBERMF] NETFEEXT EN34 D
To bus stop "Kanazawa Univ. shizenken-mae" about 34 min.

SRAFOOES— [SRAS (BE)] 5

Kanazawa Station East Exit ®

- [Kanazawa Univ. (Kakuma) |

W+ /N2 (EEHERRSE, EENRMRIE)
Takara-machi Campus (Division of Translational and Clinical
Oncology,Division of Medical Oncology)
[III8 (2/2DM)] NRETEET FAERN 205
To bus stop "Kodatsuno" about 20 min.

SRREOORS— [11] rss0emm) 54

Kanazawa Station East Exit @— [Toubusyako] etc
SRMEOORS- [13] r3am - XL 51E

Kanazawa Station East Exit ©— [Yuyagahara - louzan] etc
SRRAEOGRS— [10] rastem) Fre

Kanazawa Station West Exit ©®— [Toubusyako] etc

FHF+ /R EEHEHRRAE, EEARARSE

FRARZHAERFIEHAFTFAEIE

W 5 SRXENAEESIEHTRT

Pttt T 920-1192 HRHARBHE
Kakuma-machi, Kanazawa, 920-1192
T 920-0934 HRM=EAT13&HF 15
(FEEFIEATNE, BERNRATIE)
13-1, Takara-machi, Kanazawa, 920-0934
(Division of Translational and Clinical Oncology,
Division of Medical Oncology)
TEL (076) 264-6700 FAX (076) 234-4527
URL : http://ganken.cri.kanazawa-u.ac.jp/
MAIL : y-somu@adm.kanazawa-u.ac.jp




