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Preface

&)

Kanazawa University Cancer Research Institute was founded as

the only cancer research institute of the Ministry of Education in
1967. Cancer Research Institute started with 8 departments including
clinical section, and was later expanded to 10 departments. In 1997,
the former departmental structure was replaced with a super-depart-
ment structure and Center for the Development of Molecular-target-
ed Drugs was established. Since its establishment, our institute has
been producing epoch-making achievements such as the discovery
of proteinases, elucidation of function of chemokines, apoptosis, and
angiogenic factors, and development of novel anti-cancer drugs.

Recently, in cancer research, more endeavors are required to
translate the achievements in basic research to clinics. Thus, with the
aim of overcoming unsolved clinical situations in cancer, such as
metastasis and drug resistance, Cancer Research Institute was reor-
ganized to establish 2 fundamental departments and 2 centers in
2006. In April 2010, when basic research groups moved to a new
building in Kakuma Campus, we launched a novel research project,
"Cell Sociology of Cancer", where we are trying to elucidate cancer
stem cell and tumor microenvironment, in order to conquer metasta-
sis and drug resistance. Concurrently, with the intention of putting
forward this project, our institute has been reorganized to establish 4
programs; "Cancer and Stem Cell Research Program", "Cancer
Microenvironment Research Program”, "Cancer Molecular Target
Exploration Program", and "Cancer Therapeutics Development
Program".

In order to fulfill Kanazawa University's aim to serve as the
stronghold of intellect in East Asia, our institute implemented
research collaboration program since 2008. In July 2010, our insti-
tute 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 and start-
ed the Joint Usage/Research Center Program in April 2011.

In Cancer Research Institute, researchers from a variety of fields
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 with researchers in a wide variety of fields, to
establish an international center of excellence on metastasis and drug
resistance and to eventually promote research for conquering these
conditions.

With the publication of the 2012 Kanazawa University Cancer
Research Institute Outline, I would like to request your continuous
support and understanding.

Naofumi MUKAIDA, M.D., Ph.D.

Director, Cancer Research Institute
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Historical Chart

W#E#%5EFF  Tuberculosis Research Institute

1940.12. 6

SEIRERPR SIS TRAZ DAL ERR IS BE S 2 WEE) D 7z OFE LIS
e H i & A7z,

1942. 3 .20

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

SRR I IS AR T2 & 2 0TRSO T Bl e i HE I 1
T %NS Z QIS IIITE) 2 HIY & U, SEHEEAI, Rl 5
JetMEsE o 3 WETEE M IC R &t

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
SEPHREANN SRR 33 S udzo

1949. 5.31

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

SRR TS DRAL IR & %8 > 7,
1963. 3. 18

The Tuberculosis Research Institute was attached Kanazawa University.

SERLBLAFL T A3 SRR, REHE M 3 AR MS WF S M
nETEI NI,

Two departments were renamed ; Department of Pharmaceutics to Department
of Pharmacology, Department of Medical Examination and Treatment to
Department of Clinic.

1963. 4. 1
N REA BRI S e

Department of Pathophysiology opened.

1964. 4. 1
Wi PR 1M 0D 5 it % 20> AL IF 2 P W st s e L 0 & o

1967. 3.

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

i PR 1) e VB J i e 3 S IR R SRR IS BT 38 i S /e

The Department of Clinic and the Tuberculosis Research Institute Hospital
moved to Yoneizumi-machi, Kanazawa.

NEZEPMIBEMIMEER  Cancer Research Facility, School of Medicine

1961. 4.1

B [ D ISR 0 0T 2 00 72 b Y I D G i
S, WFRHFRE (L2 B PR S e,
1964. 4. 1

Cancer Research Facility was established in School of Medicine for "the
basic biological study of cancer". Department of Biochemistry opened.

7 AV AERM DG S Tz,
1966. 4. 5

Department of Virology opened.

5y F SR AR S T

WA AFRFFR  Cancer Research Institute
1967. 6.1

Department of Molecular Immunology opened.

3 AN BIT % IR Z QISR & FIIC, #5 X
& MBI IR 6 S REYURED AT & 49,
ST, U A VA, ST TRE, Y, RRIEEEL, JER,
oyt B OV O 8 WFFCHRIT L & e

FEAZWETCITT M AR EE &, &3 ABIFSET B B 12 SO & 7z

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. 1
VBRI SR S T

Department of Biophysics opened.

1969. 4. 3
BEREWFSTR DWFTTMA ST ENT IS H RS S Aute,

1977. 4 .18

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

AR 23R S A, BRI SRR T IS B IS M 1 23 A Tl
Iz,

Department of Surgery opened. Department of Clinic was renamed as
Department of Internal Medicine.




1983. 3.30

PRI D2 (2 5 BB (AR R S O 0 IS N DS sd 2R S ufe
1997. 4.1

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

10¥R M % 3 KM (140F9E 53 0F) 1 &> 2 — ksl L, BEE Y T
BRef, MURIHIGE, ISR 0> 3 KT Ky T4y TR 3 1 B 76
YR—%iEL

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
BT 5 B (3 2 2 B0 BT TR i B & 4 15 S udes The Hospital was merged with the University Hospital.
2006. 4 . 1

3 REBM (14WFFE578F) 1 &> 2 —% 2 KM 2 & > & — 18
L, A TARBIBBITERM, HsARERIBTIEHT o 2 X
SR R D AT S > &2 —, 53 TR A3 A BRI SE D %
’t’.‘/ﬂ_%[ﬁ<o

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.

2010. 3.
FERERTFER DO WEFTAR A R i A T Hr g s S e

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

2010. 4.1

2RHM2 o a—% 4 TarT AWML, AR
Tar b, BAMNRENIE S0 7S L, AT FREEINERER
T 7T LR A FENERRIE Y0 7S Lk

2010. 7.

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.

(3 A DGR - FEFIIHTEIC B 2 Je ity P seilm) & LT
HERAE & D E S e,

W AERHEMFTAT  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

WAWIFEIN, 3 AHE R TIBEINEFE I 12 E50P & 7
LA - S e UCTinE) 2 Bidh L1z,

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

NREKHAERE - M3EMEERER Successive Directors

1942. 4. 8~1954. 3.31  f1 # M 3 AEIFEITE ISHIZAKA, Shinkichi ~ Director of Tuberculosis Research Institute
1954. 4. 1 ~1954. 6.30 FoOmOIE = RIS IR TODA, Shozo Acting Director of Tuberculosis Research Institute
1954. 7. 1~1958. 6.30 I A ORI R OKAMOTO, Hajime Director of Tuberculosis Research Institute
1958. 7. 1~1961. 6.30 #ii ~ IF & " KAKISHITA, Masamichi "

1961. 7. 1~1962. 6.30 77 W =R n SAITO, Koichiro "

1962. 7. 1~1966. 6.30 £ W A 15 " ISHIZAKI, Arinobu "

1966. 7.1 ~1967. 5.31 it 5 " ITOU, Ryo "

1961. 4. 1~1967. 5.31 LI 2 WP R OKAMOTO, Hajime Director of Cancer Research Institute

1967. 6. 1~1967. 8.14 i AR B DA SRR OKAMOTO, Hajime Acting Director of Cancer Research Institute
1967. 8 .15~1968. 3.31 (LN g ODAMTEITERE OKAMOTO, Hajime Director of Cancer Research Institute

1968. 4. 1~1971. 3.31 A3 Il K JJ Bk A " ISHIKAWA, Tachiomaru "

1971. 4. 1 ~1975. 1.30 ik 5 DISARTTIT RSO IR ITOU, Ryo Acting Director of Cancer Research Institute
1975.1.31~1978. 4. 1 itk 5 AT ITOU, Ryo Director of Cancer Research Institute

1978. 4.2 ~1982. 4. 1 R = 8B " KOSHIMURA, Saburo "

1982. 4.2 ~1984. 4. 1 B oM oA = " KURATA, Yoriaki "

1984. 4.2 ~1988. 3.31 MY I — " HATANO, Motoichi "

1988. 4. 1~1990.3.31 fi W & At " MIGITA, Shunsuke "

1990. 4. 1~1993. 3.31 & (| *= i " KAMEYAMA, Tadanori "

1993.4.1~1997.3.31 & W 5 18 " TAKAHASHI, Morinobu "

1997. 4. 1~2001. 3.31 B e # " MAI, Masayoshi "

2001.4.1~2005.3.31 11 A& ft — " YAMAMOTO, Ken-ichi "

2005. 4.1~2009. 3.31 & i L " SATO, Hiroshi "

2009.4.1~2011.3.31 [0 H ® & " MUKAIDA, Naofumi "

2011. 4.1~ M ASAERTIERTRTE MUKAIDA, Naofumi "

NEKKIBHRE Successive Directors of the Institute Hospital
1964. 4. 1 ~1965. 7.31 Kook T REEETEIT R R R MIZUKAMI, Tetsuji Director of Tuberculosis Research Institute Hospital

1965. 8. 1 ~1966. 2. 1 i\ A F " ISHIZAKI, Arinobu "

1966. 2. 1 ~1967. 6. 1 " os B — " KURAKANE, Kyuichi "

1967. 6. 1~1982.4.20 & & K —  HAWRTHEWRERE KURAKANE, Kyuichi  Director of Cancer Research Institute Hospital
1982. 4.20~1983. 1.31 BB IR 2 DSARIMEIREE R S R MAI, Masayoshi Acting Director of Cancer Research Institute Hospital
1983. 2. 1~1991. 1.31 B gt IE & DA E TR MALI, Masayoshi Director of Cancer Research Institute Hospital
1991.2.1~1993.1.31  # 0 & " SAWABU, Norio "

1993. 2. 1~1997. 1.31  J& f# 1E 3% " MAI, Masayoshi "

1997. 2. 1~2001. 3.31 & & A " SAWABU, Norio "

2001.4.1~2001.9.30 ¥ &KX & M DABIHERER G2 SAWABU, Norio "

NBhA ARMRMIEE Y —EK Center for Cancer and Stem Cell Research

2006. 4.1~2009. 3.31 [ MW ®H i MUKAIDA, Naofumi
2009. 4.1~2010.3.31 ¢ & H HIRAO, Atsushi

NHES FENHIAEBRMERFEE Y —K Molecular and Cellular Targeting Translational Oncology Center
2006. 4. 1~2010. 3.31 O MINAMOTO, Toshinari

WZE#I®  Professor Emeritus

"M oA [ (RS A =1 KURATA, Yoriaki TAKAHASHI, Morinobu
[/ NI L3 I SO &) SASAKI, Takuma MURAKAMI, Seishi
b TV U BOH X R SAWABU, Norio HARADA, Fumio
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Cancer and Stem Cell Research Program

BEETF - $EFEEMAESE Division of Molecular Genetics

2B R 2 B B BF B EE Z2 B KH AZEF

Professor Assistant Professor Assistant Professor Assistant Professor

HIRAO, Atsushi TADOKORO, Yuko HOSHII, Takayuki OHTA, Kumiko

B EEEEGEFIAESE Division of Genetics

Ny | N -

wEAS TH  BRAS & mam) E=E pEmIEH BT

Assistant

NAOI, Kuniko

ad

Professor Assistant Professor Assistant Professor

OSHIMA, Masanobu OSHIMA, Hiroko ISHIKAWA, Tomo-o




N EESFEMFMANE Division of Oncology and Molecular Biology

HEEE g% BB AR HUa Bh# SHAMMA AWAD
Professor Assistant Professor Assistant Professor

TAKAHASHI, Chiaki KIDO, Yukiharu

B HARHIIZERE O b Exploratory Project on Cancer Stem Cells

Associate Professor

NAKA, Kazuhito
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Division of Molecular Genetics

A &, Bl D 2V 3O L 2 2 HITH Y,
ZARMOMMBIC LT 2 “Zorfbae” Lurfiiiaz fHOES
HOBREE 2ROMRE ERINLMETH S, Frill
el 7 — VMR DRI B o THERF S eI 2 721213,
HUOHMEREZEYICHET 2 08 »3H 5, kxld, ThZ
TFOXO®mTORKEH % &, Al B4 % 77 1 h3wil
o | AEEIC BE R R 2 R L T s T2 50002
LT&E, ToZ &k, wllabliEc o 2 Mo
HEEZ TR T HDTH S,

AR, AR, SrRlar el 2R D “hiAurHiie”
DAFEDRE N, DABTEROEOENHIE L TEH S
TV 5, IEHEMIIE L S AEIRE O I & OHE R 2
fiibs Z &2k > T, BADHIRZ HIELIcHi7z itk
DHFBICTHFEGTELEEZHBNS,

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
called cancer 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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Division of Genetics

Aim and Projects on going

Accumulating evidence has indicated that cooperation of
oncogenic mutations and host reactions are responsible for
tumorigenesis. To elucidate the genetic mechanisms of
tumorigenesis, we constructed mouse models and examined

B EHRFTERRE

AL D ADFELERI (X, BRI TR 74
UNERBEIC & 2 B EHECI G LT 5, uh%@*ﬁl—i
TERZ MR L~V TN 232 HNE LT, #fa il

NUAETIVEERL, WA & O TEREIN LT
Tu—FIZL VI ERITR > T 5,

histopathogenesis of gastric tumors.
1) Wnt signaling and PGE, pathway are important for gastric

1) EPAFAMETEE, R TOWntS 7 Liiik
&, MBI TOPGEEANEELEZ 5N TWV5
MDY 7 FNVERRHTHEEIL LIy AT V%
TEELL 7255, Wnt & PGE.OM BEAEH L E AT
HFWERT 225002 L7z (Oshima H, et al,
Gastroenterology, 2006) ,

DAL III RIENIGDEZ D> TV 5, B

MR L~ ATV O ITc L v, RIE

P77 — RO TNE-a b3, BRI _ER A

PEVAMEOWNtS 7 F V7% i S5 FH 2 5 )

RIESI LR U728 LW T AR 7 D O

EDLEZ 5z (Oguma K, et al, EMBO J, 2008) .

HAET IV~ 7 AJEEHH A R o AR 2= 2

WIfEITIC & 0, BEEEINED S E R 2 & 2 3Gk

b U THIiHESF IR L, VEGEZ £ oIl Hid:

12 i 38T, MSNIETEZFEL TV 50

REMEZIH S H 2 L7z (Guo X, et al, JBC, 2008) .

4) Sox17I1Z@EWnty ZF VWil 215 H 0, ik
HBAREDAMBETHBIIHRH I ATV 2 L5,
JEIHEL T EH 2 6/, L L, BRSO
Eﬁ%iiﬂ%’(‘ IFBIELSFEINTE Y, MEFRAE

WA 5D OIEM % K3 REMEAE 2 547z (Du YC,
et al, Gastroenterology, 2009) .

2

~

3)

4

=

tumorigenesis. We constructed mouse model, in which both
Wnt and PGE, pathways are activated in the gastric mucosa,
and found that transgenic mice develop gastric cancer (Oshima
H, et al, Gastroenterology, 2006).

Infection-associated inflammation plays a role in gastric
tumorigenesis. Using in vitro and in vivo systems, we have
found that TNF- @ from activated macrophages promotes Wnt
signaling in surrounding gastric cancer cells, which further
contribute to tumorigenesis. Wnt promotion may be one of
important mechanisms of inflammation in gastric
tumorigenesis (Oguma K et al, EMBO J, 2008).

Using primary cultured cells from mouse gastric cancer, we
have shown that tumor cells activate bone marrow-derived
cells to be myofibroblasts that play a role in tumor
angiogenesis (Guo X, et al, JBC, 2008).

Sox17 represses Wnt signaling and downregulated in gastric
and colon cancer, suggesting that Sox17 is a tumor suppressor.
Importantly, we found that Sox17 expression is strongly
induced at early stage of tumorigenesis. It is thus possible that
Sox17 plays a role in tumor development (Du YC, et al,
Gastroenterology, 2009).

H1 m Wnt&PGE:DHEEMERICEURET DB A

Wnt1, COX-2, mPGES-1ZBEFICRIRS B/ bV RO T Z YOIV IR (KI9-
Wnt1/C2mE) DBH#EETIE, Wnt> T+ )L EPGEREDIBEERICK I BHAD
RENRBHOND,

K19-Wnt1/C2mE mice expressing Wntl, COX-2, and mPGES-1 in gastric mucosa
develop adenocarcinoma in glandular stomach, indicating that cooperation of Wnt and
PGE: pathways is responsible for gastric tumorigenesis.

wild-type mouse K19-Wnt1/C2mE

K2 m WntrogElEEMpaicH1FDSox1 7DHRITEE

BAAREVY IR ETIVOEEERZE T, B-cateninDERFEHBHOND,

ﬂ L/BEF’FEHH’PJTSOM TORERFERFENBEESN, FOHDEREZRZLTND
BEMEA R L TV,

In mouse tumor cells at early stage of gastric tumorigenesis, B-catenin is accumulated,

indicating that Wnt signaling is activated. Importantly, Sox17 is simultaneously induced

in tumor cells, suggesting a role in gastric tumorigenesis.
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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
proposepRB plays many more roles during tumor progression
beyond such functions.We focus onpRB functions in
chromatin instability, DNA damage response, cellular
senescence, mevalonate pathway, lipid metabolism,
mitochondrial function, chromatin remodeling and stem cell-
like behaviors in cancer cells.

2 ) Analysis of oncogenic signals that induce malignantbehaviors
in cancer cells through metabolic reprogramming.

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

1

RBERBICEFDHR42B T IV ERBERENOHEED
noc1K77F ), RBEREDZHEFHEZHAT D,
E2FD 7 2 —D'BREBREEENTHDH, ZOMICE
ZREENEQE (10088 L) A'hdZ Enmonsd,

Fig.1

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

Mitogenic signals

COK inhibitors

X2

D ANFIEGEFOEENERICE D THEES NDEHMIK
DO ARBBERDENZERERZ,

Fig.2

Stem cell-like cells appeared in cancers induced by the
combinational suppression of tumor suppressor genes
including Rb.
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Exploratory Project on Cancer Stem Cells
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Although the discovery of the tyrosine kinase inhibitors (TKI)
have significantly improved the prognosis of chronic myeloid
leukemia (CML) patients, a complete cure is not possible due to
the existence of a rare population of CML stem cells known to be
resistant to TKI therapy. We have recently reported that Forkhead
transcription factor (FOXO) is essential for the TKI-resistance of
CML stem cells (Fig. 1). Furthermore, TGF- 8 originate from the
microenvironment regulates FOXO activity in CML stem cells.
Importantly, a combined administration of TGF-# inhibitor and
TKI leads to reduction of CML stem cells in vivo. Our results
demonstrate a critical role for the TGF- B -FOXO pathway in the
maintenance of TKI-resistant CML stem cells (Fig. 2).

The purpose of our current research is to clarify the molecular
mechanisms governing TKI-resistance of CML stem cells via
TGF- B -FOXO signaling pathway. The long-term outcome of our
investigation will hopefully be the development of novel agents
that can specifically suppress the effects of these TGF- 8 -FOXO
signaling pathway, and thereby provide a novel avenue for
curative CML patient therapy.

X1 m CMLEMROTKEEREREICS TS T+ —INY
RESEFFOXOD&E!

LR (Foxo3a™), MVIZFoxo3a/ v T2 b (Foxo3a’) ¥ ZHEDCML
BHRAEBEL YO RIFAOL U FF—CEEE (TK) DBRE5ET D, Z
DFER, CMLEHERIC BT DFOXOEGFDREIITKIESZDCMLOBHE %
BRI DI ENEONER D, DT, FOXOIZCMLEHRREDTKIRIAME D
MBS EI =B D,

Fig.1 m FOXO plays an essential role for the tyrosine kinase
inhibitor (TKI) resistance of CML stem cells

Mice transplanted with wild-type (Foxo3a**) or Foxo3a-deficient (Foxo3a”) CML
stem cells received TKI. FOXO deficiency promoted the survival of CML-affected
mice after administration of TKI, indicating that FOXO is responsible for the
maintenance of TKI-resistant CML stem cells.
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H2 m TGF-B-FOX0J7F)UICLBCMLEMRDTKIER
MBI A H =X L

CMLER#ERE (CML stem cells) I3531E L 7=CML#HA2 (CML cells) DR E 7185,
CMLERARAIITKILE T L TR AR L, Rif%ERN/-CMLEERIICMLOB
HDEREK D, FOXOISCMLEFHERBD TKIEREDHIENBHh DT VD, F/e,
CMLEFEBEDFOXOIIH A M/ NRIBHIRBDME Y B TGF-B ICK > TEM LT
%, itDT, TGF-B-FOXOI T FIUITKEERIEDCMLENHRE & BB T /=8
DEERY—TY hETED,

Fig.2 B TGF- B -FOXO signaling pathway maintains TKI-
resistant CML stem cells

We have recently reported that FOXO is crucial for the TKI resistance of CML stem
cells. Furthermore, TGF- 8 originate from the microenvironment regulates FOXO
activity in CML stem cells. The goal of our research is development of novel agents
that can specifically suppress the effects of these TGF- 8 -FOXO signaling pathway,
and thereby provide a novel avenue for curative CML patient therapy.

TKI resistance

CML
Stem Cells
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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.

PREHIZRILTO DT —X2—DEMLODb S,

E1 m EERHROHALICESMTI-MMPORIR &2

ER ERMBESEMDCKIZA ABEEGF (erbB2)ICEY b2 T4 —LL, HAM
ROEEZTRT EEEICMTI-MMPZEIRY 5, I5—7 7 ILIATOIBETI
EBHMARISREL TEIET DD L TMTT-MMPZEIR T 21 AL LRI
=EEDIEEZ T D, MMPIEERIBBOADAMICE Y A5 —5 T ILATODRHE
I3MFIENd, &/, EEMDCKIBRIIHCGEAMIC K A5 —7 V7 IVIRTEZR
T D COBZEBREMTTI-MMPZIET S EICKURRISHFI S ND,

Fig. 1 ® 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
BBY%4

M2 m {HfEEHEMT1-MMP

MT1-MMPZ#1R9 ©HT1080#ifg = 15—~ L THEET 2 L/\F2 1) U TH
BLSNIARREBRE 70 F D DETICK Y MBS DIREN' R 2 D, BBI4
DAMEIMTI-MMPZEEY 5 S BRREROBENZLL, mEail
THIRRIIRLERE E D0 MT1-MMPISHRRREN DY — 2 —/N\—Z €T D
ZEICKWBR TSIV EEBL TS,

+ BBY4

Fig. 2 m 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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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 various bioactive substances including chemokines.
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.

H1 ® TENA VDB AREICHITDRE

TENA U, ORBIBHBEONAREN SR 2/ EINDIEE)ETE
DFRER, CREBEMEIEDHE, N AMRDER)MTTEIC L DEISEED
TUESMS, HAMERE - R SO— VRN S DIE <2 DEIFEYEDESE
ZFEL, MARREOEMICESL TLVD,

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

Metastasis to
Distant Organ
@ Lymphocytes
Dendritic Cells

Tumor tissue

4. Tumor Cell
Motility ( 1)
CXCL12 e Chemokines
) <=
cxcu;%ccu :
3. Production of bioactive i kymph rodse
Substances by Tumor Cells ¥
and Stromal cells 2. Ngovascularization

X2 m BPARECRERET DY/ ALAZY - £
+—tPim-3
HARETRIFETTET BPIM-313, B7Rb—225F, Badz!) VEEL
L, REHETDZEICEDT, BAHIRBDT R h— X &MEIL TS,

Fig. 2 m Aberrant expression of a serine / threonine Kinase,
Pim-3 in malignant lesions

Pim-3, aberrantly expressed in various malignant lesions, inactivates a pro-
apoptotic molecule, Bad by phosphorylating its serine residue, and eventually
prevent apoptosis of tumor cells.

Normal =————* Precancerous -——* Cancer

SOBOBSSOESEOG 5

Aberrant expression of Pim-3

Inactivation of Bad— Apoplosis ( L)
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Each cell composing our body has an ability to kill itself when
necessary. Apoptosis is a common type of such functional and
active cell death. To prevent oncogenesis, cells often die by
apoptosis when their genes were severely damaged.

On the other hand, we have demonstrated that a neutralizing
antibody against Fas ligand (FasL), an apoptosis-inducing protein,
has therapeutic potential in animal models of inflammatory
diseases including hepatitis. Furthermore, using this antibody, we
successfully prevented hepatic cancer development in an animal
model of chronic hepatitis. Currently, we are exploring the signal
transduction pathway of FasL, which is a potential target of drugs
therapeutic for inflammatory diseases and/or preventive for cancer
associating with chronic inflammation.

Recent studies have revealed that besides FasL, many other
proteins have roles in both apoptosis and inflammation. We are
exploring the function of such proteins, which could be important
players in biodefense and cancer.

1 = EMERETIVICSITBHFas) Y Fi
RDERMR

BHEIC BEFFR DA IV AR ERIR T2V U R EMERETREL
FENDORD) B EBIET DE, BUEREREL, —FME
BITIFIZ100%HEERET D, ZOETIVC, MFas)HV R

HBs#i/R

\ /V' FFAEHDH NEZYORRKRET 2L, FRIIMU TR RS SN,
fiFas) Hiw F Fig. 1 B Therapeutic effect of an anti-FasL antibody
hf Lzt in an animal model of chronic hepatitis

Transplantation of HBs antigen-primed lymphocytes into transgenic
mice expressing HBs antigen in the liver caused chronic hepatitis,
and after one year or more, led to hepatic cancer. Administration of
an anti-FasL antibody not only ameliorated hepatitis, but also
prevented cancer development.

®2 m #iFas') i Rz RSLEN O IBS (K) L5
LIRS (B) DEUFRETIVY D 2 DRFHE

RAE 2/ \IRIBHER 150 B, TUAIERE Y D X DORFE () I3ZEHREL, KXI\D
PR (REEB L ORI AR T VD, ZhoDIERNFHECHD 2 &I3HEEF
EICHERR Lo CHUCHL, SRS~ D ZDOBHE (R) A E S HE#FRIC
HIFFEETH D,

Fig. 2 B Livers from mice treated (right) or untreated (left) with
an anti-FasL antibody

Fifteen months after the lymphocyte transplantation. Untreated livers shrunk and
carried multiple tumors (arrow heads and arrows). Histological analyses revealed
that these tumors were hepatic cancer. On the other hand, treated livers were
almost normal in size and histology.
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Hepatocyte growth factor (HGF) was originally discovered as
a mitogenic protein for mature hepatocytes. HGF exerts various
biological activities, including cell proliferation, 3-D
morphogenesis, migration, and anti-apoptosis in diverse biological
processes. The receptor for HGF is Met tyrosine kinase. HGF
plays critical roles in dynamic morphogenesis and regeneration of
various tissues such as the liver. In cancer tissues, however,
aberrant activation of the Met/HGF receptor is tightly associated
with malignant progression of cancer, i.e., 3-D invasion,
metastasis, angiogenesis, and drug resistance. Thus HGF-Met
system is emerging hot target in the molecular targeted therapy of
cancer. Our research projects include 1) regulation of tumor
invasion-metastasis via HGF-Met pathway, 2) aberrant Met
activation and drug resistance in cancer cells, 3) discovery of
HGF-Met inhibitory molecules (NK4 and small synthetic) and

B2%, HGF-MetfH 551D A1 & il hs A D IERENF It £
#1T> T3, HAZ Tnever healing wound (fE1H L 2\
Bl el zbnd, ZLOBAREAFI v 7 kili#D
B - FA %405 LA e (AL A % T > T B TR
K—REREHE - 58, FAME—1cE 25, FEE4t

anti-cancer approach with HGF-Met inhibitors, and 4)
significance of suppressive mechanisms for the HGF-dependent
Met activation in 3-D epithelial morphogenesis and tissue
regeneration. 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

S 5}?%%3&%%% k/bf’ EGF:MQ‘[%\\%%?%E’&&‘ acquisition of malignancy of cancers. The simile that "cancer is
T 2D AT I ERIT OWFTE % £ V) 2 F VR Wk never-healing wound" seems pertinent from the aspect of HGF-
RERELICVEEZ TV, Met.
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Fig. 1 m Biological functions of HGF in regeneration, 3-
D morphogenesis, and tumor invasion-
metastasis

A 3-D invasion of
'é,%% Met cancer cells I

Met activation [ inactivation
depending on injury
HGEF exerts biological actions through the Met, and plays roles in
tissue regeneration and 3-D morphogenesis. In cancer tissues, HGF
plays a definitive role in invasion, metastasis, and drug resistance.

Met activation by HGF become therapeutics for treatment of UG

diseases, while inhibition of HGF-Met become anti-cancer fy

therapeutics, leading to inhibition of metastasis and drug resistance. 53 Trosks A 3 ) N
e Invasion & metastasis Regeneration
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HGFIZFLR P B RME R E 220 LRMRBO3-DERR A % 55
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FIFBEZESFIIH AMEED3-DEBEZREY S (F), HGF-MetfE
ENFIIH AR - FRMMRELEICDEADEEZ SN, A
EIIHCF-MettBER FRIRDARLEDH T D,

® Mechanism of 3-D morphogenesis and invasion

“dynamic”

3D Eﬂ:;’:geg:;d:gggwmh Fig. 2 B 3-D morphogenesis and inhibition of tumor invasion
HGF induces 3-D epithelial morphogenesis/tubulogenesis (upper).
The response to HGF depends on 3-D position of cells. Mechanism
for 3-D position-dependent Met activation leads to understanding of
morphogenesis and tumor invasion. Our research includes drug
discovery targeting HGF-Met. An inhibitory molecule for HGF-Met
inhibits tumor invasion (lower). HGF-Met inhibitors are expected to
suppress cancer invasion, metastasis, and drug resistance.

collagen tumor
ge cells
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DNA damage is a constant threat to eukaryotic cells and
defective response to this threat increases genetic instability,
ultimately leading to cancer. The goal of our research is to clarify
how cells recognize DNA damage and transduce signals to cell
cycle checkpoint control, DNA repair and apoptosis machineries.
To achieve this goal, we are currently studying the activation and
functions of ATM (a gene mutated in ataxia telangiectasia) family
in cellular response to DNA damage, using knockout cells. We
are also studying how c-Abl family, BRCA1 and Chk2 are
activated and what roles these factors play in the response.
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Division of Molecular Cell Signaling
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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, and the molecular
mechanisms of how the specificity of MAPK cascades is
maintained.
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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 Expression of the scaffold protein JSAP1 and active
JNK in developing mouse cerebellum

During the development of the cerebellum, massive clonal expansion of
granule cell precursors (GCPs) occurs in the outer part of the external granular
layer (EGL). We have provided evidence that the scaffold protein JSAPI and
active JNK were expressed preferentially in the post-mitotic inner EGL
progenitors in the developing cerebellum. These results suggest that JSAP1
promotes the cell-cycle exit and differentiation of GCPs by modulating JNK
activity in cerebellar development. It is conceivable that JSAP1-JNK signaling
would be involved in the development of medulloblastoma. JSAP1, a scaffold
protein for JNK MAPK cascades; P-JNK, phosphorylated (activated) JNK;
Ki67, a proliferation marker; p27%®!, a negative regulator of the GCP cell
cycle; NeuN, a neural differentiation marker.

cell fate: proliferation
differentiation
apoptosis
Ki67 JSAP1 Ki67/JSAP1
p27e JSAP1 p27%#'/JSAP1
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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 cancer in the gastrointestinal and
respiratory tracts. Research projects are based on molecular and
cellular characteristics of individual tumor types that are relevant
to metastatic potential, recurrence and outcome. Our current
efforts are focused on:
(D Molecular mechanism underlying oncogenic signaling

networks

(1) Deregulated Wnt/f3 -catenin signaling

(2) Glycogen synthase kinase 33 (GSK3)-mediated signaling
(@ Development of tailored chemotherapy by pharmacogenetics
(@ Translational research of DNA methylation markers
@ 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.

Targeting GSK3p for Cancer Treatment

[ Pivotal roles of GSK3f in cancer | | Identification of GSK3f inhibitors |
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Glycogen synthase kinase 3 3 (GSK3 ) 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).
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T Targeting GSK3p =%

RNA trans factor, CRD-BP integrates Wnt, NF-xB and c-Myc
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[INCT 96 (153 1161-70, 200-4] Nature June 15 2006
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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 -TrCP (- transducin
repeats-containing protein), NF- ¢ B and c-Myc. CRD-BP is a novel cancer
target that integrates multiple oncogenic signaling pathways

Tailored chemotherapy by TS pharmacogenetics
S gene polymorphism Frequent LOH on TS locus.
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Thymidylate synthase (TS) is a target of fluoropyrimidines including 5-FU. TS
has unique gene polymorphisms (VNTR and SNP) in the 5'-UTR. Frequent LOH

has been found in TS locus. The polymorphisms and LOH status are linked with
TS gene expression and can be of clinical use for tailored chemotherapy.
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Both promoter hypermethylation and global hypomethylation occur
simultaneously in cancer. The profile of the DNA methylation is charasteristic
as molecular signature in individual cancer, linked with patients' outcome.
Tailored medicine (prevention, diagnosis, and therapy) can be developed using
the methylation markers.
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Division of Functional Genomics
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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) Isolation of novel cancer genes using retroviral insertional
mutagenesis in mice with genomic instability

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 m Efficient isolation of candidate tumor suppressor genes using
retrovirus-infected Bloom syndrome model mice

Bloom syndrome is a recessive genetic disorder associated with genomic instability that causes
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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Fig.2 m Most of the genes that encode histone methyltransferases and demethylases
are shown to be the targets of retroviral insertional mutagenesis in mice

Histone modifications have important roles in regulating gene expression and genome function by
establishing global chromatin environments. The methylation of four lysine (K) residues on the
tail of histone H3 (K4, K9, K27 and K36) is regulated by a large number of histone
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.

ER FOBREEHEHET SRET 7 =) - LR LOMR

R
= TR 4w a " P
11 1] ] 11 1
a7 2
s0%FLy  RILFU=L4 A TEFLE ER b HI
M AFLE
AFLERR R
MLL SETDIR  SETDBZ NSDY
SET1  SUVISH1 DOTIL  BETOR
— MANMGEET S | WLLA  SUVISHZ EDG SMYD2
SETTS. aLP NSDY BUVIOHT
SMYD) Rz ESET  SUVAOHZ
SETMAR ABHIL GEA SETDS
BAFLEHE

-~
RT A LEN HARET JMUDTA  JMUDZA  JMUDI  JARIDTA
— — JMUDTE DS UTX JARIDI
HDACT O ARER J o) i e
LSDY  JMUOID FEXLID  SMEY
BT ¢ FLERROREMEZ K AN HOMTA FOXLYY




PASFENEBRRAETIOIS L

Cancer Therapeutics Development Program

mEERTARSE Division of Medical Oncology
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Division of Medical Oncology
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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 examine the expression of drug
sensitivity-related genes using surgically resected lung cancer
specimens for personalized medicine.

Since clinically relevant animal models are essential for
elucidating the molecular pathogenesis of cancer metastasis, we
have established reproducible mouse 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 gastric 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.

H1 ® HGFIZELDT 7« FTMEDS FHE

Fig.1 m Molecular mechanism by which HGF induces resistance
to gefitinib in EGFR mutant lung cancer
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Fig.2 B Personalized medicine based on analysis of drug
sensitivity-related molecules for lung cancer
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Central Research Resource Branch
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Main projects of this branch are as follows.

1) A study on the determinant of chemosensitivity to antitumor
nucleosides in cancers

2) Antitumor effects of photodynamic diagnosis and therapy
using S5-aminolevulinic acid in cancers

3) Molecular biology of hepatitis B viruses

4) Roles of ADAMTS-1 in organ functions

5) Phagocytic capacity of ascidian hemocytes
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Fig.1 m Detection of disseminated MKN-45 cells in peritoneal
cavity of nude mice by ALA-PDD

(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.

X2 m ADé\MTS-HEE?T\?E?'ﬁZG)%W, SRRICEHIT
B8R,

(A) 2B 5N EE LIZADAMTS-17OF 7 —ED K A1 VigiE, (B)
ADAMTS- EZFRIBVIZUE, BRIEF CTHRLLBHIHEEEIND
REBRREBITEAEEZRIET Do F/CADAMTS-1ERFRIEVD
AMSRRTIE, PHPEENRESN (C), THNIRMILE 2K D/ ERZA5P
RAHIRY 2R CIMREBBRICEENRDOND D),

Fig.2 m Renal and ovarian anomalies in ADAMTS-1 null mice.

(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.

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.

Receptor: gp180
Coreceptor: ?

Hepatocyte
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Central Facilities Central Research Resource Branch was established, so that the
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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

equipment is accessible by anyone and collaborative research can be
carried out. Below is a list of the facilities.

&) Automated Cell Sorter

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 only 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.
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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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Settlement of accounts for Each Year (Subsidy from the National Government)

(AL« 1)

in thousand yen

z
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Subsidy from the National Government 618,945 531,217 723893 507,414 564,308
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Grant-in-Aid for Scientific Research on Priority Areas 7 37,000 9 46,600 8 44,200 1 3,500 0 0
WA R 5E
Grant-in-Aid for Scientific Research on Innovative Areas 2 47,810 5 65,520
ST (A)
Grant-in-Aid for Scientific Research (A) 0 0 0 0 0 0 1 16,510 1 14,560
SERITSE (B)
Grant-in-Aid for Scientific Research (B) 7 58,510 7 46,670 8 50,700 8 45,500 7 43,290
EEMWEFE (C)
Grant-in-Aid for Scientific Research (C) 8 17,030 5 8,840 5 8,450 7 12,090 9 15,210
PRH R 2F iF 5T
Grant-in-Aid for challenging Exploratory Research 3 6,194 0 0 1 1,500 3 5,600 4 8,840
L FWFE(S) (H19~)
Grant-in-Aid for Young Scientists (S) 1 27,950 1 21.307 0 0 0 0 0 0
T (A)
Grant-in-Aid for Young Scientists (A) 0 0 0 0 0 0 0 0 0 0
i TwrsE (B)
Grant-in-Aid for Young Scientists (B) 5 6.971 4 8,060 5 13,390 7 13,130 9 20,800
WFTETR B A 2 — b S b2
Grant-in-Aid for Research Activity start-up 1 1,320 3 5,239 1 1,560 1 1,260 1 1,508
IS B 52 il 2
Grant-in-Aid foﬁSPS Fellows 2 2,200 3 2,400 2 1,800 3 2,700 1 900
Bt - R IR 4% 7 a7 7
Funding Program for Next Generation World-Leading Researchers (NEXT Program) 2 20,150 2 149,500
al Total 34 157,175 32 139,116 | 30 121,600 | 35 168,280 39 320,128
R 2B
IIR =
ShabEsE (et : 1)
Other Funds in thousand yen
AR E SER194 SERR204 i SERR214 SRR224F SRR234E S
PR H A R I A I T
ZRERTE 4 115,900 7 112,388 8 125,161 7 89,060 7 82,343
ZRbHER 1 210 1 20,000 1 20,000 1 18,000 2 17,668
K%L oLfifsE | 3 3,050 9 10,875 2 2,499 4 12,850 5 8,285
% M & 28 38,740 | 22 26,324 | 23 23,614 | 27 32,897 | 22 30,018
TRl Total 36 157,900 | 39 169,587 | 34 171,274 | 39 152,807 | 36 138,314
I ERE 2O
Tt - 24
Land and Buildings
X WF5E
beE i 894 i
AWIERER | B2 ) — b | (65072
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Educational Activities

RFEPRE - BAFTEE

Graduate Students and Research Students
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Partner Universities and Faculties SER244E 4 7 1 HEAE
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FES IRV LEEIR:

Research Activities

1. HEFA - HERAERSRESR TS VR

Joint Usage/Research Center Symposium
B B HENA - HEWRE (DA - FEJIE
ICBH D EBHHBMARR] &L TORE
ZRSLSEBDES ZHET DD, WA
EER VN LERET D,
H B ¥m23F4B821HA 15:00~17:00
15 P MRAFEANZRNEE XSHE
FIZEE 0 1404
005
O I3 FRIEERON AT TILEN]
BH B (QBMEEADNARASHARTEIER)
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2. REBHIPAEMES VRIODL
International Symposium on Tumor Biology in Kanazawa
=] B BARUDABERBTOERL UKD
EENEZIAEARBHERET DI EEE
ELTLVD,

H BF : ER23FES5H25H0K 9 :00~18:20
FER23FES5H26HW 9 :00~17:20
B P AINBIEEE IRA—)
RISER : 7437 (2 HBHEEN)
ARk VN
Otvarl:
& - 7 LIF— - REDDFENZF
N BX (BEERAFEFE)
B/ T (RIRAZFAZREZRATTRY)
@tvavil : BEEDE
TN R (BEERFAZREDEFZMTR)
T E GRRERERAZE AT BT
Otzvavill . AFR) Y JEGERBRDODFENE
LR BUE CRRAZARZFREZRIATTRD
HH 15 (BARZMITEEEIRSAFIRR -
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@4%5RIEEE 1 : [Apoptosis,engulfment,and next]
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3. RR2REIF—

Open Seminar on the people of a prefecture

B 0 PAICEBIGMARRZARIDELLIS, @A EHICEED BHNER, MBXE. BENE
i EROES - BEROELICEHY Do B, BE= [HAYOV])
H B ¥m23F11H6HE) 13:30~16:30 IWHE =8 (ERAFHERAEREER)
15 i @SRAFEFETEREE MESBMRE EBOZAR)
FIHEE 1 $9400A BtESEF FrUrPhoES5-)
TOJSL HABTEZLD MAERDRE~NAT A B (RESAZAR)
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4. FRRXEDAERFIFATER - EILAZNRERFESMAMRAEIF—

Kanazawa University Cancer Research Institute/Toyama University Institute of Natural Medicine Joint Seminar
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Campus Locations

HERTA

Kanazawa city

Rl =d=] o

FHTF+ /N (7920-0934 &RHEH13E1S)
Takara-machi Campus

A E R HIHIER TR PR

Cancer Research Institute

EEFIHRTEIE

Division of Translational and Clinical Oncology

EEAF ARSI

Division of Medical Oncology

BRI+ /NZ (7920-1192 &iRTAMED)
Kakuma Campus

AR HIEIERTFR

Cancer Research Institute

ORERAISDF7 R (JbEEHE/NZFIADIEE) Access from Kanazawa Station by bus(Hokurikutetsudo Bus)

| J=[5ER AV S
Kakuma Campus

[ERAFEMRAR] NRAETEZT FREN34D
To bus stop "Kanazawa Univ. shizenken-mae" about 34 min.
SRREOORS [SRAZ (B 17

Kanazawa Station East Exit ®

— [Kanazawa Univ. (Kakuma) |

W=EET++ N2 (EEHEHRESE, EERRRESIE)
Takara-machi Campus (Division of Translational and Clinical
Oncology,Division of Medical Oncology)

[/N3[% (Z/cDM)] NZETFEXT PREN205
To bus stop "Kodatsuno" about 20 min.

SRRENGRIS— 1 1] Issimm) 56

Kanazawa Station East Exit @— [Toubusyako] etc
SRAENORS- (13 r3aE - EIN 55

Kanazawa Station East Exit ©®— [Yuyagahara - louzan] etc
SRAEN@RS- [10] (=msm) 1548

Kanazawa Station West Exit @— [Toubusyako] etc

i

FH++ 2R EEHERRNE, BERAMARSEH

FRAZNAERHIEHHRFTAHRE

" % SRRENAEEFEHHAFR

Fr7Eits T920-1192 HRHABET
Kakuma-machi, Kanazawa, 920-1192
T920-0934 EHRMEHI13F13
(FEBHHATIE, BEARHAFTTIE)
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://www.kanazawa-u.ac.jp/~ganken/
MAIL : y-somu@adm.kanazawa-u.ac.jp




