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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 2011 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




N\
/A

F

Historical Chart

Wi FFR  Tuberculosis Research Institute

1940.12. 6

SRERIR S TR DAL A HEA I B9 2 WE T ) O 72 D RG9S
flseH e & A7,

1942. 3.20

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

SRR I I A AZ R T2 & 2 O TR oD T B S O i 12 B
T2 R TNC Z QIS WYL 2 HINE U, SERUEEAI, il 5
JeME2ED 3 WETTER ISR & re,

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
ST ARNT (S SRR A & e

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

1949. 5.31
FBIRKAME ORI & % > 72, The Tuberculosis Research Institute was attached Kanazawa University.
1963. 3. 18

SRR BT A3 HERIR M, SRR 2 E AR M S WF S M 4
EEI 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
R L BRI SR S Tz
1964. 4. 1

Department of Pathophysiology opened.

Hiih R 1] D RS W e 23S AL IR T2 T RS D o 5 12 80P & 7

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

1967. 3.
B A 0 Y K ONBAF e i e 20 < 9T K ST U i S 1 & e

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

NEZERMIBEMIMEER  Cancer Research Facility, School of Medicine

1961. 4.1
P 280 T D BERE A W) IR WE ST ) D 72 D BT s i F Tt 2 3
SR, WM LA M ARG S At

1964. 4. 1

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

T AV ATRIM DR S T,

Department of Virology opened.

1966. 4. 5
5 PRAER MRS R

WA AFRFERR Cancer Research Institute

Department of Molecular Immunology opened.

1967. 6. 1

AN B B R 2 QIS O & HIIS, 85T
& PRI R 0 S REVUCED AT E % Y,
TN, DAVA, Sy RN, SRR, B, 3,
Lot B DR O 8 PRI & e

FEAZWETT MR AIE &, A3 AT TR e 1 Sobs & e,

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
ARSI 3R S AT
1969. 4. 3

Department of Biophysics opened.

FEREWE TR D WETEMDS SR RN I B 3R s S ude,

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

1977. 4 .18

AAERB I AR S A, BRI SRR P IS BE IS M 4 3 A
Iz,

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




1983. 3.30
PRSI 5 o BB (SR BRATT) Mo NS O IR N R S v re

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

1997. 4.1
1078 % 3 AR (1405857 4F) 1 e > 2 —1cdmi L, MEE T+
FEf, AR gE, S HIE o> 3 KA Ky Ty AT FE I BH 76
AL

Ten departments were reorganized to be three departments (consist 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
FAF e o e (3 2 B B I i Boe & e &t The Hospital was merged with the University Hospital.
2006. 4.1

3 R L4RFTE5 1) 1 &2 2 —% 2 KEIM 2 & > 2 — 12 il
L, WASFRITEHIEWETEERI, 23 AW EHRM o 2 K
B K 03 ARRINIAWESE 2 > 2 —, I3 TRERI 3 AU DR IRt T E A €
trX—%iEL .

Three departments (consist 14 divisions) and one center were reorganized to
be 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.
FERERFFER DO WFFTAR L SR A RIS B g s S /e,

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

2010. 4.1
2REM2 > E—% 4 Tar T MBHIL, AT
Ta s b, BAMNRENIE T 0 75 L, A TEENERSR
Ta S LA FRINERNIE 70 7S5 K ki,

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

2010. 7.

(23 A DTS - SRR B D 2 SeB L MW7l & LTX
RS &Y RE S ke,

WA AERHIEMFAT  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

DIATENG, D3 A BRI LT (2 PR & A7z,
SERAA - S PPl & U CiEE) 2 BdA L7z,

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

NEHERER - MR  Successive Directors

1942. 4.8 ~1954. 3.31 1 AP W KEEIFEAITE ISHIZAKA, Shinkichi ~ Director of Tuberculosis Research Institute
1954. 4. 1~1954. 6.30 7 M 1E = IR FHIL TODA, Shozo Acting Director of Tuberculosis Research Institute
1954. 7. 1~1958. 6.30 [ A RSO R OKAMOTO, Hajime Director of Tuberculosis Research Institute
1958. 7. 1~1961.6.30 #li R IE ¥ " KAKISHITA, Masamichi "

1961. 7. 1~1962. 6.30 77 W w—I% " SAITO, Koichiro "

1962. 7. 1~1966. 6.30 f1 I H 15 " ISHIZAKI, Arinobu "

1966. 7. 1 ~1967. 5.31 g 5 " ITOU, Ryo "

1961. 4. 1 ~1967. 5.31 [ A I T (2 OKAMOTO, Hajime Director of Cancer Research Institute

1967. 6. 1 ~1967. 8.14 i A o DA RIS IR OKAMOTO, Hajime Acting Director of Cancer Research Institute
1967. 8 .15~1968. 3.31 [ A o DANRE OKAMOTO, Hajime Director of Cancer Research Institute

1968. 4. 1~1971. 3.31 A4 JI K JJ Mt R " ISHIKAWA, Tachiomaru l

1971. 4. 1 ~1975.1.30  f/* J# 5& DA RS IR ITOU, Ryo Acting Director of Cancer Research Institute
1975. 1.31~1978. 4. 1 A 5e AR ITOU, Ryo Director of Cancer Research Institute
1978.4.2~1982.4.1 & K = K l KOSHIMURA, Saburo "

1982.4.2~1984.4.1 /& W H = l KURATA, Yoriaki "

1984. 4.2 ~1988. 3.31  yHW X — l HATANO, Motoichi "

1988.4.1~1990.3.31 & H # =t " MIGITA, Shunsuke "

1990. 4. 1~1993.3.31 f& 1 & ¥ " KAMEYAMA, Tadanori "

1993.4.1~1997.3.31 @& K& ~F 18 l TAKAHASHI, Morinobu "

1997. 4. 1~2001. 3.31 B fH IE % n MAI, Masayoshi "

2001. 4.1~2005.3.31 |14 A f#E — " YAMAMOTO, Ken-ichi "

2005. 4. 1~2009. 3.31 f& J# [ " SATO, Hiroshi "

2009. 4.1~2011.3.31 | H ¥ " MUKAIDA, Naofumi "

2011. 4.1~ O SAEEHIETERITE MUKAIDA, Naofumi "

NEKHIBARE Successive Directors of the Institute Hospital

1964. 4. 1~1965. 7.31 /& L ¥ W SEEOPRPTHUERBE MIZUKAMI, Tetsuji Director of Tuberculosis Research Institute Hospital
1965.8.1~1966.2.1 1 i H 15 U ISHIZAKI, Arinobu "

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

1967. 6. 1~1982. 4.20 B & I — DAWRIHEWREEE KURAKANE, Kyuichi  Director of Cancer Research Institute Hospital
1982. 4.20~1983. 1.31 & fv IE 2 DSAWFERIERFR SN MAI, Masayoshi Acting Director of Cancer Research Institute Hospital
1983.2.1~1991. 1.31 J& O 1E £  WDAWTEIHIERELE MAI, Masayoshi Director of Cancer Research Institute Hospital
1991. 2. 1~1993.1.31  # & # JE " SAWABU, Norio "

1993. 2. 1~1997. 1.31 B 1E % " MALI, Masayoshi "

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

2001.4.1~2001.9.30 ¥ K A& M DAEIERRREZ TS SAWABU, Norio "

NiBh ARMMIEEY—K Center for Cancer and Stem Cell Research

2006. 4.1~2009.3.31 | M E s MUKAIDA, Naofumi
2009. 4. 1 ~2010. 3.31 R A HIRAO, Atsushi

NES FENIFAEBRMAERFE Y —FK Molecular and Cellular Targeting Translational Oncology Center
2006. 4 . 1~2010. 3.31 & K MINAMOTO, Toshinari

WZEH® Professor Emeritus

aom oA o= [/ S N KURATA, Yoriaki TAKAHASHI, Morinobu
ek B P LR SO <) SASAKI, Takuma MURAKAML, Seishi

b ST Boom Xk SAWABU, Norio HARADA, Fumio

it
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Organization
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Cancer Research —|
Institute

Fr. B

(Director)

DA = BE7 A BN
Program
| S I A A i %

Central Facilities

L HEIE

P AEBMRE e s S A

Cancer and Stem Cell Research Program

| DBABUNRER a5 A

Cancer Microenvironment Research Program

Cancer Molecular Target Exploration Program

Cancer Therapeutics Development Program

th YL SIS Bl

Central Research Resource Branch

_ EAR T - R R R SRS 0T
Division of Molecular Genetics

I S e N 1) S

Division of Genetics
| JE oy TR W W %R o 1T
Division of Oncology and Molecular Biology
DABMMESR 7022 7 b

Exploratory Project on Cancer Stem Cells

AT KR RE AT M OWF 9T 4y WF
Division of Molecular Virology and Oncology

I S O | N v R 1 T

Division of Molecular Bioregulation

s O W wF gE gy 0F

Division of Immunology and Molecular Biology
L B & W gty W

Division of Tumor Dynamics and Regulation

A Y R R
Division of Molecular Pathology

¥ 7 kv g iE W g W

WA THENER a5 A Division of Molecular Cell Signaling

I O T VI B
Division of Translational and Clinical Oncology
L w37 AWM KRS Y

Division of Functional Genomics

| DA TREINERRR Y Y0 5 s IS N R 5 AL RLRT SE 5 BF

Division of Medical Oncology /Surgical Oncology

b MDA 2

Human Cancer Tissue Bank

| U A AR S

Mouse Carcinogenesis Model Tissue Bank

L b Adfiliatks x> 2

A

Human Cancer Cell Line Bank
T P 5 et
Pre-clinical Research Facility
Clinical Research Facility

1= W A 5 R

General Affairs

WF 9% i 71 £R

Director

Chief

Vice-Chief

Research Cooperative Affairs
S S -
Accounting

B 8

Number of Staff

SPE234E 7 1T HEBIHE

O

Professors

Associate Professors

i fili

Lecturers

]

Assistant Professors

FHEHEE

Professors

#

& af

Grand Total

12

6

0

20

38 4

42
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Cancer and Stem Cell Research Program

BiBETF - FEFIEEAESEF Division of Molecular Genetics

: =
2% TE H B HFfF BF BHER ZK
Professor Assistant Professor Assistant Professor

HIRAO, Atsushi TADOKORO, Yuko HOSHII, Takayuki

B EEBETHEMESE Division of Genetics

:Al | S

» I__. . ’ ’ i ull
HRKRE IEM B ARE & pE Al 58Xk sEpFEH EBEF
Professor Assistant Professor Assistant Professor Assistant )

OSHIMA, Masanobu OSHIMA, Hiroko ISHIKAWA, Tomo-o NAOI, Kuniko

HEESFEMFMANE Division of Oncology and Molecular Biology

il

yEEE B B# AR BUA  Bh# SHAMMA AWAD
Professor Assistant Professor Assistant Professor

TAKAHASHI, Chiaki KIDO, Yukiharu
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Exploratory Project on Cancer Stem Cells

g —(C B AKE AEF

Associate Professor Assistant Professor
NAKA, Kazuhito OHTA, Kumiko
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Division of Molecular Genetics

i &, SAEkD 2 DI OP L 2 2 TH Y
ZRMOMBUC /M ET 2 “ZobEe” L2 HOMES
“HOEERE ZROME ERLINIMETH S, il
e 7=V hMAR DA PEIC H > THEFF S It T 2 721213
H OB 2 Y IC R 2 08 b 5, Kxix, Ih
TDNAHE)LE P 3 K-AKTH#E 12 5972 23 1 H3
B CEHBICEE LR 2R LT 5 2250
LT&, 2D ElE, BIERHEDADRA =X L LT
uil @ otk 2 "R 55D TH S,

AR, DS/, SRR E 2 R “hS AT
DIFAEAVRE N, DABFEOHOENME L TEHS R
T 5, IERTHIN S 23 A Ol s & O N % L
W25 &ic&k->T, BADIRIGER BIE LW e imrk
DOFRBICHGTTELEEZbND,

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 DNA damage
responses or PI3K-AKT signaling contribute to the maintenance
of stem cell self-renewal capacity. Thus, signaling pathways for
control of tumorigenesis or senescence may be involved 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.

Hematopoietic stem cell pool and ROS

DNAMIE- T+ HArhA l{i Trim
)7 |

ATM = FOXO

Sk
.
P

EmgERET—IL B
Hematopoietic stem cell pool

Ito, ef al. Nature 431:997-1002, 2004
Miyamoto, ef al Cell Stem Cell 1:101, 2007

Nutrient signals for stem cell regulation

Coll Growth —————  Call Drvmaon

. ' Drug-Resistant

Self-renewing

FOXO activation in CML stem cells

Non-
CMLstem  cMLstem
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A

mE T
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Tamase A, ef al. Proc Natl Acad Sci USA 106:17163, 2009

Naka K. et al. Nature 463, 676-630, 2010 Muraguchi T, ef al. Cancer Res. T1:1135-45, 2011
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Division of Genetics

BIRFRASDEF

B EHRFTRRE

HALE D A DAL, BT OBETAR L
PUNBREZIC & 2580 I L Tw b, ThsDE
fERZ AL~V T 2 52 HINE LT, BZ T
YUAETIVEMERL, WHENS & O EYSEN T
Ta—FIC L VIR ET A>T 5,

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

1) HEPAFAMETE, LM TOWnts 7L ik

L, HEMETOPCEFEEMEELEEZ 5T 5,

RIT DY 7 F N RIFICHEE L LI Y AET IV %

TERLL 7550, Wnt& PGE.OM BEAEHHIHE DI AFE

HAHER T 2 %25 92 L7z (Oshima H, et al, 2

Gastroenterology, 2006) .

B DS ATEAN (I BIE OSBRI D> T 5, HExE

MR B LT ZET VR HOGIEITICL Y, RiE

Pev a7 7—HROTNE-a b3, BRI LR

PEBAMMIEOWNtS 7 F V7% it S8 2 FH 259>

WL, RAESSITEER L7238 L WO AR ER T D O 3

EDOLEZ 57z (Oguma K, et al, EMBO J, 2008) .

HHAET IV 7 ANESHH A R o p1 R 2 %

WIS & 0, SR S 6 F R 2 & 2 0GPk

b U T fiiaciig L, VEGEZ & oliEHiE 4

W2 EAIET, BENMEREZFEL TS

HEMEZ W 5 H2 L7z (Guo X, et al, JBC, 2008),

4) Sox171@EWnt> 7L %4t 2/EHDH Y, Ik
HPARED A THEIIHI SN TS 2 En5,
IR T e EZ S5z, L L, MEENESEDOY]
WA TR AR FEINTE Y, WL

WA 5 D DIEH % S AE 3 rlEENEDE 2 5417z (Du YC,
et al, Gastroenterology, 2009) ,

~

~

—

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).

1 m WntEPGEDHEEERICKIRETIEN A

Wnt1, COX-2, mPGES-1ZBEIFICRIRS B/ b VRO T2y IV IR (KT9-
Wnt1/C2mE) DBHEETIE, Wnt2 )L EPGE2RRESDEEERICK U BN AD
RENBHOND,

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

2 m WntriEREEMRRICHITDSox1 TORIRFEE
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In mouse tumor cells at early stage of gastric tumorigenesis, [-catenin is accumulated,

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

in tumor cells, suggesting a role in gastric tumorigenesis.

B-catenin
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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 elucidate critical pathways toward
carcinogenesis, metastasis, drug resistance and cancer stem cells.
We isolated RECK as an antagonistic downstream target of
oncogenic K-ras. RECK appeared to modulate cellular signaling
via EGFR, Notch and Bl-integrin by interacting with membrane-
tethered metalloendopeptidases. Further, we clarified the mutually
suppressive genetic interaction of Rb and Ras that is mediated by
transcriptional regulation of D-type cyclins and protein
isoprenylation-related genes (Fig.1). Currently, we focus on
establishing modeled cancer stem cells in vitro in an aim to
develop new therapeutic approaches to conquer human cancers
(Fig.2).

E1 m Ras&RbDEFRIS, HEIHNTHS

Rash'oRbICImES N2 TS, #EREER - 777K b—
DZFEWES, RomdRasimEEND L IF)UIE, #BRID
BARAME - 1t - DNABESINE - YOV F 28 - B A%
HEEFEICREh D EEX TS,

Fig.1 B The mutually suppressive genetic
interaction of Ras and Rb.

The pathway that flows from Ras to Rb controls cell cycle and
apoptosis; the other way that flows from Rb to Ras is supposed
to control the indicated biological events.

Ras
CyclinD / Cdk4/6 ) E2F / Isoprenylation
pRb

H2 m A AFMEROREEETIVE

HEERICERE T DN AMFIECFRDESHERICL ST
FEIN DR EERER L RBEET T DRERK
o

Fig.2 m ES genes induced by combinational
inactivation of multiple tumor suppressors.

Embryonic stem (ES) cell-like cells induced by the
combinational inactivation of multiple tumor suppressor (TS)
genes, and ES gene expressions in these cells.

TS1 -/ - +4+ -
752 +/+ -~ ++ +/+
TS3 +M+ ++ +4+ ok
Oct3/4
Nanog
Sox2
c-Myc
Gapdh
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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- 8 inhibitor and
TKI leads to reduction of CML stem cells in vivo. Our results
demonstrate a critical role for the TGF- f -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.
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Fig.1 B 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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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.

1 = ERHEROHALICESMTI-MMPORIRESH
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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
BBY%4

M2 m {HkESHEMT1-MMP
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CEICKWVER LTSIV EERL TS,

+ BB94

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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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.
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 ® 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
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Fig. 2 B 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.
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Aberrant expression of Pim-3

Inactivation of Bad=—— Apoptosis ( 1)
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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.
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fiFas)) i F Fig. 1 B Therapeutic effect of an anti-FasL. antibody

chifi I 3 i) 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.
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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
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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
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
acquisition of malignancy of cancers. The simile that "cancer is
never-healing wound" seems pertinent from the aspect of HGF-
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3-D morphogenesis for
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Fig. 1 m Biological functions of HGF in regeneration, 3-
D morphogenesis, and tumor invasion-
metastasis
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HGF exerts biological actions through the Met receptor tyrosine

kinase. HGF plays roles in tissue regeneration and 3-D
morphogenesis. In cancer tissues, HGF plays a definitive role in 3-D
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Fig. 2 m Inhibition of invasion and metastasis by NK4

We discovered NK4 as a specific inhibitor for HGF-Met. NK4 binds
to Met but does not activate Met, thereby competitively inhibiting
HGF-induced Met activation (left). NK4 inhibits 3-D tumor invasion
in collagen gel (right upper) and cancer metastasis in experimental
models (right lower). Thus HGF-Met inhibitor suppresses malignant
progression of cancer.
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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, BRCA1l 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 B 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.

stimuli
scaffold protein
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v
cell fate: proliferation
differentiation
apoptosis
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Fig. 2 m 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 JINK MAPK cascades; P-INK, phosphorylated (activated) JNK;
Ki67, a proliferation marker; p27%r', a negative regulator of the GCP cell
cycle; NeuN, a neural differentiation marker.
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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 (GSK3j)-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 GSK3p in cancer | | identification of GSK3p 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).

RNA trans factor, CRD-BP integrates Wnt, NF-xB and c-Myc
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RNA trans-factor CRD-BP is a previously unrecognized transcription target of
B -catenin/Tcf complex, and stabilizes mRNA of S -TrCP (- transducin
repeats-containing protein), NF- k B and c-Myc. CRD-BP is a novel cancer

target that integrates multiple oncogenic signaling pathways

Tailored chemotherapy by TS pharmacogenetics

Translational research of methylation markers

TS gene polymorphism Frequent LOH on TS locus.
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Thymldyldte synthase (TS) is a target of fluoropyrimidines including 5-FU. TS Both promoter hypermethylation and global hypomethylation occur
has unique gene polymorphisms (VNTR and SNP) in the 5'-UTR. Frequent LOH simultaneously in cancer. The profile of the DNA methylation is charasteristic
has been found in TS locus. The polymorphisms and LOH status are linked with as molecular signature in individual cancer, linked with patients' outcome.
TS gene expression and can be of clinical use for tailored chemotherapy. 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.
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1) Isolation of novel tumor suppressor genes using retroviral
insertional mutagenesis in mice with genomic instability
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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 BIm 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
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Histone modifications have important roles in regulating gene expression and genome function by MoiC  MUDIC  UTY
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establishing global chromatin environments. The methylation of four lysine (K) residues on the [P b FBALYY
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.
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Cancer Therapeutics Development Program
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Division of Medical Oncology / Surgical 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.
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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 5-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.
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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 B 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.

Hepatocyte
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Central Facilities 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 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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R AIESE B 52 il 2
el s f;jsps - 1 800 2 2,200 3 2,400 | 2 1,800 | 3 2,700
Funding Program for Next Generation World-Leading Researchers (NEXT Program) ’
“7al Total 30 131,150 34 157,175 32 139,116 | 30 121,600 | 35 168,280
T 2 5T
I
IHEfEE (i : )
Other Funds in thousand yen
g SERCL8AE SERCLO4E SERC204 SER2 1A SERC224F
WF5ERH e S BT A R - AT A N R
ZaLFo 2 102,810 4 115,900 7 112,388 8 125,161 7 89,060
Al P e R 1 210 1 210 1 20,000 1 20,000 1 18,000
RIEE L OILFEWFIE | 4 5,276 3 3,050 9 10,875 2 2,499 4 12,850
7F M & 20 52,197 | 28 38,740 | 22 26,324 | 23 23,614 | 27 32,897
Rl Total 27 160,493 | 36 157,900 | 39 169,587 | 34 171,274 | 39 152,807
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Tt - B4
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Educational Activities
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Graduate Students and Research Students SER234E4 H 1 HBAE
Jazsn o
&k
AR | DAMNREIR | DAS FENEER | BAS TENEERE (UN)
s | ] 1
B L3RR I 1
I 2 1 1 4
B et |1 2 1 1
s | THERE 2 2 1
- v 3 4 2%
alms SO I
é I | HTUIRRER T
b I
B e 1
I
&l
o |t
B &
% I 5
52 IR | 1T 1
£l it 1
|Hiineet 1 1
LR BER
Partner Universities and Faculties SER234E4 H 1 HEBIE
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Research Activities

. SESEEAFFRY FO—IERS VRS L

The 5" International Symposium of Institute Network

-—t

B 8: b‘hﬁﬁ%ﬁﬁ%%t&?’)@ﬁﬁ%ﬁﬁh‘} hh, R ® Tumor Biology and Metastasis 2
RIE, BEERFICHITSTUAEROEM Albert Zlotnik (University of Calfiornia, Irvine)
5V EDHREC D FEEICEICET DRID S0
HARBRICDNTET D,
H BF . SER22FE6H824HK 13:00~18: 30
ER22FE6H25H@ 9 :30~17:00
18 B KKRIRTILVER
SKISEH #2704 (2 BRSEN)

pAnkrs VN e —
e . . ' of insitute Nevdore "™
(M Cancer Initiating Cells and Carcinogenesis e
KB IEM (ERKEN AT N2%

@Young Investigator Forum
(@ Poster Session
@ Topics in Molecular and Cell Biology

=R ZE= (RERFED A )L AATEFR) 9437
® Tumor Biology and Metastasis 1

Seong-Jin Kim

(Lee Gil Ya Cancer and Diabetes Institute)
28

2. TRERHVAEMZED VRDOD L

International Symposium on Tumor Biology in Kanazawa

=] B BARUNABEESBFOERSLUBKRAT
DEBHNEGIREMABNZRET DI
BrEL TS,
H B FEH22E8H28H® 15:00~18: 30
FER22E8B29HEB 9 1 00~17: 00
B P KKRIRTIVER
RIZER . #9320 (2 HBEEN)
ARk VN
(MKeynote Lecture
Michael Karin (University of California San Diego)
@ Session 1: Cancer and Inflammation
Alberto Mantovani (University of Milan) H37
@ Session 2: Cancer and Immunity
Mark J. Smyth (Peter MacCallum Cancer Centre)
28
@ Session 3: Cancer and Immunotherapy
Jacques Banchereau
(Baylor Institute for Immunology Research)
No5&




3. RRmHEIF—

Open Seminar on the people of a prefecture

B B DAICETOMRRREZART DEELIC, HIHERDER - #ROMELICEIY 2.

—

1

~

B FER22E9H12HEB 14 :00~16: 30

fr : RRZFEZHETEEE

RISEE - #9340%

TO05 L4

HAEDIZEHDE

YRIEEE [RADD A BBRERERD S~ B AN D DEE~]
BE 3K (HHE) 4

§1

@)
H BF . SER22FE11A7HE 14:00~16: 30
15 P SRAZEZHETHEE
RiISEE : #4005
TO0SL4

HRIETEZELD | R NEEE

BRIEEE (B2 ShPhIcEED]

~BI3BE L DUWNELBOTE, N—MIRELBY Z U~
TIXRR - Fv 2 @F - TveA 2N - HBFELPh.D) 4

4. HARSEFR - EEXZE LBH AR SBEEARRRERERLS S VROV L

Memorial symposium was held celebrating the conclusion of department-level agreement hetween Cancer Research Institute, Kanazawa University and Shanghai Cancer Center, Fudan University (China)

=] B FE22F 7 BICHBEAREZMmEL, S
BlIZnEz==ZF, &2DEBETOMITEIA
MOBNERN T VRS TLETDZE
T, SBROGHEEOHEMRFTDO—EDIEE
=HM5,

H BF . E23FE1814H& 15:00~17: 30

% P BANZEXRNEE AVEA—IL

FISEE #9607

PAnkrs VN

Ml Effects of PI3K/AKT pathway on DLBCL
pathogenesis and chemotherapeutic sensitization |
B Bk (EEXZ BB AR
@ [Roles of PI3K-AKT signal in the maintenance of
normal and leukemia stem cells]
TR B (RREN AT
@ [Susceptibility in breast cancer initiation and
development]

R FhE (EEXZF BN AR

@T Inflammatory responses in promotion of
gastrointestinal tumorigenesis)

RE EfR @ERRFEN AT
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Campus Locations

HERTA

Kanazawa city

WERFv /R
Kakuma Campus

[ERRFEMRAR] NRETEZT PREN34D
To bus stop "Kanazawa Univ. shizenken-mae" about 34 min.

SRREOORS [ERAZ (B 75

Kanazawa Station East Exit ®

- [Kanazawa Univ. (Kakuma) ]

E(A=d=] S

O BR&1TH

WY

EHTF+ > /NZ(T920-0934 &RHRET13E1S)
Takara-machi Campus

H AR HIEIERT PR

Cancer Research Institute

EEHIHRTR I

Division of Translational and Clinical Oncology

EERFIEENFRFE S

Division of Medical Oncology.” Surgical Oncology

BRI+t /NR(7920-1192  &RMHARAT)
Kakuma Campus

hAEEHIEIERTFR

Cancer Research Institute

O RERDSDF7UR (ALEESE/NZFIADIZE) Access from Kanazawa Station by bus(Hokurikutetsudo Bus)
WA+ N2 (EEHERRSE, EERREEAFRRIE)

Takara-machi Campus (Division of Translational and Clinical Oncology,Division of
Medical Oncology,”Surgical Oncology)

[NSI8 (2/2DD) ] NZEBEFEEXT FEMN209
To bus stop "Kodatsuno" about 20 min.

SRFEOGRSE— [11] sz Faes

Kanazawa Station East Exit @— [Toubusyako] etc
SRREOORE— (13 rgam - BEXW) 55

Kanazawa Station East Exit ®— [Yuyagahara - louzan] etc

SRREN@RE— [10] 1@ 15758
Kanazawa Station West Exit @— [Toubusyako] etc

M
2 EEHERRSS, WEAH, WSS HTRSS

TRRFD AER IR TP E

W & SRRENAEESEAFIRT

FrfEi T920-1192 HRMABEET
Kakuma-machi, Kanazawa, 920-1192
T920-0934 HRMEM13HF13
(FEBHEHATIE, BEAREENARATIE)
13-1, Takara-machi, Kanazawa, 920-0934
(Division of Translational and Clinical Oncology,
Division of Medical Oncology,”Surgical 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




