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Preface

In 1967m Kanazawa University Cancer Research Institute was
founded as the only Cancer Research Institute of the Ministry of
Education, Culture, Sports, Science and Technology (MEXT). In
1997, our organization was rearranged and at the same time Center
for the Development of Molecular-targeted Drugs was established.
Since its establishment, our institute produced epoch-making
achievements in basic cancer research field, such as the discovery of
proteinase MT1-MMP, elucidation of function of chemokines and
apoptosis.

In 2006, Cancer Research Institute was reorganized and 2
centers were newly established, “Cancer and Stem Cell Research
Center” and “Molecular and Cellular Targeting Translational
Oncology Center”, which aim discovery of the role of cancer stem
cells in drug resistance and development of innovative diagnostic
and therapeutic strategy, respectively. We then discovered the
molecular mechanism for maintenance of leukemia stem cells. In
2010, our Research Institute has been further reorganized to establish
4 programs to identify mechanisms of metastasis, relapse, and drug
resistance. They are "Cancer and Stem Cell Research Program",
"Cancer Microenvironment Research Program", "Cancer Molecular
Target Exploration Program", and "Cancer Therapeutics
Development Program". Currently, Cancer stem cell biology,
molecular mechanisms of drug resistance, and chronic inflammation
and cancer are research fields that we are leading in the cancer
research field.

In July 2010, our institute was authorized by the MEXT as the
Joint Usage/Research Center on Metastasis and Drug Resistance,
and started the Joint Usage/Research Center Program. In 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 2013 Kanazawa University Cancer
Research Institute Outline, I would like to request your continuous
support and understanding.

Masanobu Oshima, D.V.M., Ph.D.

Director, Cancer Research Institute, Kanazawa University
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Historical Chart

WiERAFEFR  Tuberculosis Research Institute
1940.12. 6

BRERR S TR DAL AR B § 2 WESE) D 72 D5 IETE
fiseH3 i & A7z,

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

1942. 3 .20

SRR R SR FE AL WE T & 200 TR O 7 B K R 1S B
§ B E NS Z DI HITE) 2 HIE U, A, MR e
JetMEsED 3 WRFEER ISR & e,

1947. 7.3

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".

SR RAHT IS AR 3l 2 S e

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

1949. 5 .31
FIRK MR ORI & %% > 72, The Tuberculosis Research Institute was attached Kanazawa University.
1963. 3 .18
RPN M A3 FERIRM 2, REHEEB M 3R AR M S WE T M Two departments were renamed ; Department of Pharmaceutics to Department
MEEI NI, of Pharmacology, Department of Medical Examination and Treatment to
Department of Clinic.
1963. 4.
I %ﬁiﬂi*ﬂ Mo s hic, Department of Pathophysiology opened.
1964. 4.

ﬁﬁﬂ?%ﬁl"] DIt R 3 AL WS AT e 1 2R & iz

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

1967. 3.
B A 0 1Y B TN BRF e i e 20 3 R KSR M IS SRS s S e

= S BN H B R FT MR

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

Cancer Research Facility, School of Medicine

1961. 4.1
[ 22 B0 S T O FERE AW A AT ST ) D 72 8D B i Ji W e i 3¢ 05T ¢ Cancer Research Facility was established in School of Medicine for "the
Sh, Uf‘ﬁﬁﬁ FHUEAAL AR MR E S vtz basic biological study of cancer". Department of Biochemistry opened.
1964. 4 .
7 A )\/7\413 Mo s hic, Department of Virology opened.
1966. 4. 5

I3 TSR R S e

WA'ABRFEFT Cancer Research Institute

Department of Molecular Immunology opened.

1967. 6. 1

[HSANCBIT 2 2l OV F OGO 2 HINIC, #A0F9ERT
tl%%%ﬂl%ﬁ)ﬁﬁﬁ}f Eﬁ ORGSR KED AT E 20,

SN, DAV, g, A, JREA !, SR
(B2 RHE B O R O 8 WFFEHR M A3k i & furz,

FAZWEIE I MR E &, 23 AWFTEIT IR BE (SR S fuie,

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

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

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

FLEERTFTR DU FTAA SR RN H R S e,

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

1977. 4 .18
AEHRRM 23 S 4, PRAB I 23N BRI BIFFEER M 44 D328 TH Department of Surgery opened. Department of Clinic was renamed as
Iz, Department of Internal Medicine.




1983. 3.30
PR e (BB OB BRAT) S ONE D) R R 3R S e

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

1997. 4. 1
1038 2 3 AEM (14WF5E 8 1> 2 —cddilL, g+
RE2E, RHRHIGE, S HIE 0> 3 K ™ K T8 gy 1A 1 5 551 B 6 &
E—FHL,

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

2001. 4.1
BEF et o I (3 2R~ B B T i B & A & udes The Hospital was merged with the University Hospital.
2006. 4. 1

3 R (ABFFEA ) 1 &2 2 —% 2 AHF 2 4 > 2 — 1o el
L. #3450 TABSEIRRGEE M, b A ARRERIMBR S E M o 2 K
ERI R O8I TE & —, 5 TR %3 A B ET AR DR 9
By R—EHL,

2010. 3.

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.

BEREWFTCR DWFFEHMA I AN H R S iz,

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

2010. 4. 1
2REM2 w2 —% 4T rT MIBHIL, DAL
Tar b, DARMNRENITE T 075 L, A TR
T TS LR ASFENERMIE T 0 25 Leitl.

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

2010. 7.

(D3 A DTS - FEANT T B A 2 Jes (AL pF el & LTX
R AR LD RE S e,

NHAERTHIEFATFT Cancer Research Institute

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

2011. 4.1

MABITEIRL, s AT TTT (2 SO & e
JE A - LR pRTTla E U CHRE 2 Ba L7z,

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

B L 3, SHMD 2 VMO E 2 2 T H
D, ZRAOMMICIET 2 “Zorbig” &wfiie % i
WEZ “HOERAE ZF oMl ERShBHMlETH S,
R~ — L AR O AP I H > THERF S Ik iF 2 72
2, HOEREZEYICHET 2080 H 5, Hx2Q,
ZHF TFOXO % mTOR #ts 7% &, AarihiltlicBdo 2
Ao B CEBICHEE R B 2 R L Tw»a 2
ERWLLICLT &, 2D 8 E, Wi B0
BAlHaNH OHEENEZRET 2 D TH 5,

AR, DA, ERAIRRA B 2 R s A
DFAENTR SN, PARBOROENMLE LTEHS
NTV 5, IEHEHIE & 3 AT O 3 & OHDE T
ZLHMiDE I EICL-T, DADHIREEIRLIH R
BRADOMHRICTHFEGTE L EZbND,

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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Fig.1 B Nutrient sensor signals
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Fig.2 B mTOR and FOXO pathways in quiescent hematopoietic

stem cells
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Maka K. et al. Nature $63, 676-680, 2010

Fig.3 B FOXOactivation for drug-resistance of leukemia stem cells
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Fig.4 B mTOR complex in leukemia stem cells
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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

molecular pathogenesis of gastric tumors.

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

2) 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).

3) Gan mice develop gastric tumors by activation of Wnt and
PGE, pathway. When Gan mice were raised in a germ free
condition, inflammatory responses and tumor development
were suppressed significantly. Accordingly, it is possible that
innate immune responses for bacterial infection play a role in
tumorigenesis (Oshima H, et al, Gastroenterology,2011).

Ta—FIC L VIR ETR ST S,

1) HPBAFEMETE, R TO Wnt > 27Vt
L, WEMITO PGE, JEAEVHEEEZ ATV
%o RIDOY 7 FNERIICHEL LYY ATV
AERUZASE, Wnt & PGE. ORI HAEFE D AT
HFICERT 22 H 5 HC L7z (Oshima H, et al,
Gastroenterology, 2006) ,

2) Sox17 2iE Wnt 7Lzl 2 /EHBH 0,
PEEDBAREDAMITHRBIIHI S TS T Eh
5, HIHBEETEEZ 5N, L L, MHbENE
DOYINFE LB TR FEBEFESINTE Y, W5
FEANAT 5 2DV % BUX Il REMEH3E 2 507z (Du
YC, et al, Gastroenterology, 2009) ,

3) Wnt & PGE, DM EAEMIC LV EVBAZREET S
Gan U Z%##E{bT % &, RIEMWM/NREOBK
B ST, HVBAFENHEZF CHHINE 2 &
RIS PIC L2, LchioT, MRS L S
H IR Z DG AL DS BIEME U NBR B D f§ e (c EHYd b 4) Expression profile of microRNAs in Gan mouse tumors was
# bz (Oshima H, et al, Gastroenterology, examined. We found that miR-7 was downregulated in tumor
2011), tissues by inflammation-dependent mechanism. miR-7 is

4) Gan U A% HVT, RAEICHAF I I IS AL T downregulated also in the inflamed human gastric cancer, and
FEHIZ2b 9 % microRNA % HEHE M S AT L 72 A5 49, plays a tumor suppressor role (Kong D, et al, Oncogene,
miR-7 @%Iﬁbiﬁ%&ZﬁTb’CL\%:&ffﬁﬁ]foﬁw: 2012).

L7z, B FEPATH miR-7 X RIEMRF IS FEBUE
L, 2R & EEEEDHER S B 2 W5
h& o7 (Kong D, et al, Oncogene, 2012),

Z

E1 m Wnt>JFILE Sox17 DIEEERICE D RN A

BNHAREYIIETIVDIEBRETIE, B-catenin DRFFENRBHOND, H
USRI T Sox17 DEBLREBFENERESN, BBOICEI’ABEICIERT
SHREMZETRL T D,

In tumor cells at early stage of mouse gastric tumors, Wnt signaling is activated, and thus
B-catenin is accumulated in nuclei. Importantly, Sox17 is simultaneously induced in
tumor cells, suggesting a role in gastric tumorigenesis together with Wnt signaling.

B2 m \EALICEDYIRBENAREDIH

BAAREETILVORZERRRECHET D&, a?‘)‘h%ih“ﬁﬁ%[}[ﬂﬂéhéo
HEBRRAIC LD BRREE LN RN ADHNRIRIZRICEE T H D AREMN
ZRLTIND,

Germfree gastric tumor mouse models showed significant suppression of gastric
tumorigenesis. It is therefore possible that bacterial infection through innate immune
response is required for construction of microenvironment and gastric tumorigenesis.
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1) B OIS 7 FLVDOT X T E2—r 1L 75 RBHE
HE (pRB) DAL, £ ok A DEMEE
R BLWTHEE SN S, pRB X, #EkAIA N
A R MR (b DA 72 0 T2 <, Ml &AL,
DNA ##)6%, DNA X5 )ik, EHEA Y L=
b, HEERE, S ha> R T7HEED 2 VTV A
NAA T 2 2 12k o T IR TSR
W EHET I EZRELTE,

2) DA E R & 2 & AR DRI i
K5, FNUE, WXL RESROTTETH D,
p53 & pRBHFH L T I hZEHHT2 L& 2TV 5,
Z DA, Ras Myc DD AT & AN B
bbb, BRBPBAMES T F NS> THEEEI NS A
ZARY w2 - VFarss I rh, AN EME
DX G2 B HE L ZOMMAHERT 5,

3) B OBEORRICE D X, BARMIIEL R
T EMEIND 2 R FH O 2 LB LT
% in vitro DA E T IV R Z AT, HIADEH
MRRRR R BT C BT 2 BB T OWKRB IO LWL
DARENFED T I IBHT %,

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
propose pRB 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 malignant behaviors
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.

X1

RBERBEICEF DAL TIFILE RBERENOKED
nog41JF ). RBEABDSHRLEMEZHAT S,
E2F 77 U —D'BREBREENTH DN, ZDOMICE,
ZRGIENEAE (100 BN L) i'HdZ Enmond,

| Mosdatirs |

Fig.1 e

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

Stem cell-like cells appeared in cancers induced by the
combinational suppression of tumor suppressor genes
including Rb.
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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-f 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- 5 -FOXO
signaling pathway, and thereby provide a novel avenue for
curative CML patient therapy.

1 m CML#FHROD TKIERMEREICHIFTD T —IN
v FESEF FOXO Di&E!

B4R (Foxo3a™), WU Foxo3a /w277 (Foxo3a™”) ¥ ZHEED
CML R AERIEL v X ICF O v+ F—FREETK)DREET O,
ZO#ER, CMLEHRRICHITD FOXO EBmFDRIES TKI #%5%ED CML D
BRAEBRITDIENPONEL DIz, DT, FOXO |3 CML 3D TKI
I DI B EEEIE S,

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.

K2 m TGF-B-FOXO 254 )UICk? CML &#RaD TKI 3%
RMEIEA D=L

CML 2443 (CML stem cells) 13531k L 7= CML #liB2 (CML cells) DIf#&REE
%, CMLERERIE TKI IZH L THRIAMZRL, RigEmN/z CML &4l
(3 CML OBEDERE KD, FOXO 13 CML 284120 TKI #EIRIEDHEIZES
hDTIVD, Fiz, CMLEHBRD FOXO A AM/NBEMBEDEY BT
TGF-B &> TEM tEND, DT, TGF-B-FOXO T 4)LI3 TKI i
MO CML BB A AR T DeDDEBR Y —TY 15D,

Fig2 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.
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DS A DFLFEN ORI (AL - FEEBE DR IE 2 5
23 1994 FEIC VAR OB IR L X 20 5 REER
ZFEL MTI-MMP & @i L7z (Nature, 1994), MTI-
MMP (SRR D A2 5 HYGH - B2 & OFRFTIC &E
R EER LTV EDT—X—ERLDODOH 5,

Aim and Projects on going

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

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

1 m ERMEROHALICHEDS MT1-MMP ORIREEH

IEE EREHRIMk MDCK I3 ABEGEF (erbB2) (KW SR TA—LL, HAM
ROMEZRT EEHICMTI-MMP Z2%IRT S, A5—7 7 )ILNTOEETIS
EREHMRIIRE L TIBET 2DICL T MT1-MMP ZRIZY 2h AL LI-HERIS
REMDIEIEZ T D, MMP BBEAI BBO4 OAMICEKY A5 —4 27 ILATDRE
lFFlE D, iz, EH MDCKH#BRIS HGF Alc k) D5 —7 VT IVATEZR
BT Do COBEERE MTI-MMP ZET 52 EICKUREICHFIEND,

Fig. 1 B Induction of MT1-MMP and Invasive Growth by Ocnogenic
Transformation of Normal Epithelial Cells

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

X2 m iHfEEHE MT1-MMP

MT1-MMP Z%#1R9 2 HT1080 #ifg= 15—V L TEEI &/ F2 1 T
HEESNcHlREERE 7 7F D OEFTICKUMRESORENR X D,
BB94 MAMICEK YW MT1-MMP ZBE T % S MBREENOBENZELL, &EiE
ZRA LU CHIRISEIDREE LD, MT1-MMP (ZHBREER DS — 27 —/X—
ZRETDIEICKVER T FIVEERLTI\D,

 BR94

Paxillin

Fig.2 B Cell Migration and MT1-MMP

F-actin

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.

Overlay
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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.

1 m SEHA VDD AREICESITHEE

TENAUNG, ORBIBHBEODATRNSFAE' 2/ ENDEEE
RO, CEBEMEMEDHE, AN AMRDEEETTEICKDETE
BEDTUEMSMNC, A AMERE - X O—Vilifah > D& <2 DEEFEEYNE
DEEZFEL, IAREOERICEEL TS,

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

¢. 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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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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Fig. 1 @ Therapeutic effect of an anti-FasL antibody
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.

X2 m fiFas U2 FRdzR5LENO/BE () &%
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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
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-
Met.
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Fig. 1 B Biological functions of HGF in regeneration,
3-D morphogenesis, and tumor invasion-
metastasis

HGF 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

diseases, while inhibition of HGF-Met become anti-cancer
therapeutics, leading to inhibition of metastasis and drug resistance.
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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.
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Our major research interest is to elucidate the molecular
mechanisms regulating cancer cells, stem cells and cancer stem
cells. Our team has two important research directions: One is to
clarify the basic principles underlying biology and the other is to
apply the knowledge extracted from the basic principles to
translational medicine. In order to achieve the goal, we take
challenging approaches of molecular biology and systems biology,
in addition to conventional methods of molecular biology.

1) Molecular mechanisms of cancer initiation, progression and
metastasis: breast cancer stem cells as key players

By analyzing the mouse cancer model or primary cancer cells
derived from human specimens, we attempt to identify novel
molecular targets and biomarkers for cancer.

Identification of new biomarkers and molecular targets of lung
cancers by systems biology approach

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

Signal transduction mechanisms through receptor tyrosine
kinases (RTKs) for tumorigenesis and stem cell maintenance
Fibroblast growth factor (FGF) and epidermal growth factor
(EGF) RTKs play major roles for a variety of physiological
and pathological aspects of biology, including stem cell
biology, and cancer biology. We focus on FRS2 family of
adaptor/scaffolding docking proteins, as key intracellular
signal regulators of these RTKs.
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Fig.1

Activation of heregulin-phosphatidyl inositol (PI)-3 kinase
pathway induces various cytokines, growth factors and
cytoplasmic molecules that regulates cancer stem cells and their
niche.
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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.
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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 JSAP1 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-JNK, phosphorylated (activated) JNK;
Ki67, a proliferation marker; p27**', 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 the gastrointestinal and refractory
cancers. Research projects are based on molecular and cellular
characteristics of individual tumor types that are relevant to
invasive and metastatic potential, recurrence and outcome. Our
current efforts are focused on:
1) Molecular mechanism underlying oncogenic signaling

pathways

(1) Deregulated Wnt/p3-catenin signaling

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

clinical translation
3) Establishment of tissue material resources of human

gastrointestinal cancer

We are intending to translate as much the achievements created
from these studies as possible to the fields responsible for
diagnosis and treatment of cancer patients in clinical setting.

1 ® RNA RS2 ZEFCRD-BPIEMRNA®D
REMZEEHL TWnt, NF-k B, c-Myc
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RNA trans-factor CRD-BP is a previously unrecognized
transcription target of -catenin/Tcf complex, and stabilizes
mRNA of B-TrCP1 (f-transducin repeats-containing protein 1),
IkBa and c-Myc. CRD-BP is a novel cancer target that integrates
multiple oncogenic signaling pathways (Nature June 15, 2006;
Cancer Res Nov 15, 2009).

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

Targeting GSK3p for Cancer Treatment
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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
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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 W 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 B 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.
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Cancer Therapeutics Development Program
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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 also reported that histone
deacethylase (HDAC) inhibitors overcome targeted drug-
resistance due to BIM polymorphism, which is specifically found
in Asian. We are now conducting the clinical trials to overcome
resistance caused by these mechanisms.

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

Furthermore, we established orthotopic implantation models of
malignant pleural mesothelioma and 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 B Molecular mechanism by which
HGF induces resistance to gefitinib
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Fig.2 B Strategy to overcome BIM
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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.

m EERE)IA X ## CT 28 experimental small animal CT scanner
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The LaTheta™ CT scanner is designed for small animals
s

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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Main projects of this branch are as follows.

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

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

3) Molecular biology of hepatitis B viruses (KUROKI)

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

(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 B 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.
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Settlement of accounts for Each Year (Subsidy from the National Government)
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T AIwETE B Al 2t
Grant-in-Aid for JSPS Fellows 3 2,400 2 1,800 3 2,700 1 900 1 900
et - RMABIRRA AR 70 7 7 A
Funding Program for Next Generation World-Leading Researchers (NEXT Program) 2 20,150 2 149,500 2 78,390
al Total 32 | 139,116 | 30 121,600 | 35 168,280 | 39 | 320,128 | 39 | 241,725
RREIE S e
SNEFEE (Hfir < 1)
Other Funds in thousand yen
i SERK204 4 SERR2 14T i SRR 224 S SRR 234 SRR 244 i
WFEHLH A B I A I
ZaEWETE 7 112,388 | 8 125,161 7 89,060 | 7 82,343 | 7 123,460
Rt 1 20,000 1 20,000 | 1 18,000 | 2 17,668 1 16,600
RE%E L oEMIE | 9 10875 | 2 2499 | 4 12,850 | 5 8,285 | 3 6,570
il 22 26,324 | 23 23614 | 27 32,897 | 22 30,018 | 16 24,774
fal Total 39 169,587 | 34 171,274 | 39 152,807 | 36 138,314 | 27 171,404
* MR 2 St
Tt - YY)
Land and Buildings
X WreiT
ST A 894nt
HEPBERTERT | $kiFa 2 Y — b | (6F)5,072m
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Educational Activities

RFMRE - FHFTEE

Graduate Students and Research Students
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Partner Universities and Faculties K 25 4 5 H 1 HBHE
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Research Activities

1. #EFIA - HERERR S VRO L
Joint Usage/Research Center Symposium

B B HENE - HEMRFERR [H AR - A
MICREHDEENHEMFARR] & L TDER
HHET DD, DUIRDDLERET D,
FR24FEE T, HAERGIEAITPINA-5F
IC—EEMEL TODABHAD—IRE LT IA
ABIEERTRODICOHDIEN D FIRFTE SR
ARl L TR,

H B ER24FE10831HK
13:30~18:05
1% P DRAFEARNZXRNEE AZH=E
RIGEE 90N
TO0Z 4
DOIeZ 2D AFIVEFIEE A A DML
B B (ERRZH AEESIE TR
@IRBNMABIEEGFDIED T 27 1 Y ke
=18 B (ERAEN AEESIEIFFIR)
QIEERAEXUNGCIE D TR T 1Y IREEZDHIE]
48 BHMENN AT YT

@I A DFE - ERIBIZE IR
EE B (ERAFN AERGIEHTTR)

OB AN FIRNEMMED A =X LEZDRAR]
K B (ERRENAERBIERTTAT)

®IEMLA-ALKN ABRFORER &N FIRREEDER
BE e (BaERKE)

2. EREBRPAENZES VIRV LA

International Symposium on Tumor Biology in Kanazawa

= B BARUNABESBOER L UKD
ERENEIRERFTHR L ERETDIEEE
HELTND,
H B . Ep26F 18248 13:00~17:50
F25F1825H@ 9 :00~16:30
B A BRIVTIVKRTIVER
RiGER 4217 (CHBEN)
Pk VNS
@®tzw<r3>1 : Tumor Promotion & Prevention
KE EfB(ERRENLAEESIERTRT)
Dingzhi Wang(MD 77 >4 —Y > hth 25— KEH)
e NF (SRR
@tz 311 :Oncoprotein & Tumor Suppressor 1
Sl FRIGRRAZ)
Patrick Mehlen (1) 3> K% - {LE)
@tz 3 /11 :Oncoprotein & Tumor Suppressor 2
BHEEF (KRRAZ)
FRiE =R UAR—IVKE - DV HKR—I)
@ty 3N :Cancer & Stem Cell
SR B(ERAENAEESGEHMITRT)
Nick Barker (A-STAR Inst, Medical Biol- <> #17"—)L)
Ea FT(BINERREAZ)

®tz'v 3>V :Young Scientist Presentation
JElE  BE (FRAZH AEREGETTFT)
AN BBE (ERRZEN AEESIERTTRT)
55 BRA(RRENAERFEFTTFT)
i —(C(ERAENAEEG TR
®tz'v 3>V :Innate Immunity & Cancer
wE  SUCEEKRE)
S B (ERREHNAEESIERTRT)
A0 B ERRKFE)
@tz 32V :ECM & Tumor Microenvironment
EiE B (ERRENAEEFIEATR)
llaria Malanchi (Cancer Research UK, E&EH)




3. B2 - mRLRHRE
The Lecture for the Public and Younger Generation
XEMZEAMZMAEMBERZ MR [ ARTDE
DS ERE 2 oIREE BOF - HTRARBERE
LEREE, HAERFIERFTATHE
B B BRERODVARADIERSLUREDL AR
AOBEMEICDONTH/NERADSREE IR
ICREL, "AMROEECEEMZERL
THLL, RERDOHARREZRHRT Do

H B . Epk24F11817B@ 13:30~16:40
1% P RIBIE BrRRBAREE
RIGEEL - K9270A
JOUZ 4
WARTRDIRTE - KFE~STAND UP TO CANCER~
OERED=HDH AFRFTAFI
Al ER(EBREZRZREGRZHATR 2)
QBFORETSIZTRIIND A A
AE [EE(ERAZENVAEERFIEMATR %)

Qb h* ARBRDRATR
K B (DRRENDAERFIEHATAR 208
@HAD RO " DFE—FHlEDERRN D —

FE  B(E@RRENAEERFIEATAR #3)
O ABZ] EI3RICH

ta%y X (ERERFEFE 2%)

4. FRAXZHAERFIFARR - SIWKRFNEERFZRSHRMIAEIF—

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

B 0 A HAARUMEERZREMAFAHLZNZE
nOHEEFA - HFEAFRRSE L TOSEN
ORFeEEMNL, EI S —ZBLUTHAEIR
HRDD I ET W AR EFNERERFTDEE
MEBEMRE] DEEEZBIET,

H B 8200 Fm24FE7HB19H®RN 9 :30~12:20

$£3E FH25FE2H14HAM 13:20~18:00
2H15H@® 9 :30~12:00

% P E2E SRAZFEARZXRNEZE AVKR—IL
$£3E FSRIVEIKRTIVER

SeIgER C FE2E HI100A, E3E #H140A
(2HBEN)

F2070775 4 :

DB ADHRIE - BHILICBITDER b D AT )ALHIE
BAR e SRAENAEERSIEZRRR - 203
QCHEMRAN OB, BREEESETONLAFREORR

RE T8 BIUKRZFMEERZHRESHATA - #EHF
QRBAAIMFIEGF DA TR Y TiksE

=i BB SRAZENAEESIEIRRR - 203
@B ABEICBITDEREDEE

LR BF BILUXZMEERRZFHUEMFRT - 202
Oh AMRED3-DEEE OV F i

EH Bt S RAENAEEFIERTRT - B

BIRTOTII L
OO VRIVLDOF  £EEES VINOE - EE - XFv—
WA X BRRENAERSIERTFT
@F=T A ) R"=2 AU L LBENFRORE THT I TAENDHE
KA 18R KIRAZ - IBFFHERE
QGHFRDEZERBIEAN@IIT—7H7 27 -PMDADERY#EHk
KT BX EXRER#SRESHE
@RIEA—T A /=23y NT—D DR
S8 fEHR REKZFE
OGRENEN—RELLET AT ITEE
RE T8 BUAFMEERFRSHFR
HRIEEE
AT FUDRERREBIEDL
BEE B N\AATT7-LHARA PR
©7')-Y-NERUIEIZ MEa \—F v V2D —Z 2 T8
B BN MIEXZE
OBEENF IR
AT BE KRFILKZE
HRIEEE2
FTROHZ TRIREBEFHNOEADIL
RE BEE RRERXF
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Campus Locations

EHTF+ /N (7920-0934 ®RHEIT13E1S)
Takara-machi Campus

HAEEHIEIERTE PR

Cancer Research Institute

IEEHIHRT I

Division of Translational and Clinical Oncology

EEAHARSET

Division of Medical Oncology

AR+ 2/NR (7920-1192 &iRMAMA)
Kakuma Campus

A R HIIERFEFR

Cancer Research Institute

O RERLISD7 IR (JLESE/NZFIADISE) Access from Kanazawa Station by bus(Hokurikutetsudo Bus)

| J=[EE R ZAv W=E++ N2 (EBRHEHATHE, EERRHATESE)
Kakuma Campus Takara-machi Campus (Division of Translational and Clinical
[ERAZFERMEI] NAETEFT FBER34 D Oncology,Division of Medical Oncology)
To bus stop "Kanazawa Univ. shizenken-mae" about 34 min. N8 (Z/22M)] NAETFEET FER 20 5
SRREOORS— Rk ()] 5 To bus stop "Kodatsuno" about 20 min.
SRREOCRES [11] (smsm 55

Kanazawa Station East Exit ®
e [Kanazawa Univ. (Kakuma) ] Kanazawa Station East Exit @— [Toubusyako] etc
SRRENORE- [13] 186 - BT 54&
Kanazawa Station East Exit ®— [Yuyagahara - louzan] etc
SRAEOORG~ [10] [smaEm) 54

Kanazawa Station West Exit @— [Toubusyako] etc

TRAZNAERTIEHHAFTATIRE
w % SRRENAEEHEATIRT
FifEit T 920-1192 FHRHABE
Kakuma-machi, Kanazawa, 920-1192
T 920-0934 HRMEM13&F 15
(FEBHHATIE, BEARHATIE)
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
b i : URL : http://www.kanazawa-u.ac.jp/~ganken/
R+ /12 EEHEHARSE, BEERNMHARIE MAIL : y-somu@adm.kanazawa-u.ac.jp




