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Preface

Kanazawa University Cancer Research Institute was found-
ed as the only cancer research institute of the Ministry of
Education in 1967. Cancer Research Institute started with 8
divisions including clinical section of Surgical Oncology and
Medical Oncology divisions, and was later expanded to 10 divi-
sions. In 1997 the former departmental structure was abolished,
and replaced with a super-department structure. The center for
the development of molecular-targeted drugs to fight cancer was
also established at the same time. Cancer Research Institute has
been producing epoch-making achievements in a wide variety of
fields, such as the discovery of proteinase, identifications of
function of chemokine, apoptosis, angiogenic factors and basic
research in post-genomics. National universities became
Independent Academic Bodies in 2004, and far-reaching
changes have been felt in the national research environment
including cancer research. It is not only the mission but also the
social demand that cancer research should contribute to the
development of cancer diagnosis and treatment. In order to
answer them Cancer Research Institute was reorganized to estab-
lish 2 fundamental departments and 2 centers in 2006. The goal
of Molecular and Cellular Targeting Translational Oncology
Center is the development of a new cancer diagnosis and treat-
ment, and Center for Cancer Stem Cell Research will try for
complete cure of drug- or radiation- resistant cancer. We regard
these as the most important projects, and are supporting them
preferentially. In Cancer Research Institute, researchers from
variety of fields including science, engineering and clinical med-
icine have assembled to establish a cutting-edge research locus
emphasizing a new explorative and basic research in molecular
targeting for the cancer diagnosis and treatment, and the applica-
tion of these results to clinical treatment, particularly promoting
translational research for conquering stubborn cancer.

With the publication of the 2007 Kanazawa University
Cancer Research Institute Outline, I would like to request your
continuous support and understanding.

Hiroshi SATO, Ph.D.
Director,
Cancer Research Institute
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Historical Chart

W#E TR Tuberculosis Research Institute

1940.12. 6
SIRERIRFAC TR DAL AL IS B 20551 O 72 OAEREIF IS I 23 h3 Tuberculosis Research Facility was established in School of Medicire for "the study of
H3hie, chemotherapy of tuberculosis".

1942. 3.20

SRERER A IR FALIETET & 72 0 TR D T B e oA FE 1 B9 % 22 8
Wk Zz QJEMFFTE &2 Hi e U, SEELRGH, M 5 e oME2E o 3
TR ICHR S i,

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
SRR AT ISR M hs 2 S vz, Department of Medical Examination and Treatment opened in Izumi-honmachi, kanazawa.
1949. 5.31
IR RFAMEE ORI & e o 1=, The Tuberculosis Research Institute was attached Kanazawa University.
1963. 3.18

B SER, EAERTTRII RAE Sh S e

Two departments were renamed ; Department of Pharmaceutics to Department of

Pharmacology, Department of Medical Examination and Treatment to Department of Clinic.

1963. 4. 1
SR B M A R & vtz Department of Pathophysiology opened.
1964. 4. 1

Wi AT ] D R it % 3 AL T FE T IR I o L 80 & Az

1967. 3.

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

Hospital.

i PR Y B VB S e 23 IR KRBT IS BT 38 i S vz

IE?EBWEF:EE%%E‘@E&
1961. 1

Cancer Research Facility, School of Medicine

The Department of Clinic and the Tuberculosis Research Institute Hospital moved to

Yoneizumi-machi, Kanazawa.

E%ififib: [ D SERE WA INWETE) D 7z MBI MR A HT R S 4,
WEFEER I EAL AR M A3t & Aure,

Cancer Research Facility was established in School of Medicine for "the basic biological

study of cancer". Department of Biochemistry opened.

1964. 4. 1
AL AR A X T, Department of Virology opened.
1966. 4. 5

Gy PSRRI R S Tz

WA AFRFERT Cancer Research Institute
1967. 6. 1

Department of Molecular Immunology opened.

(D3NS 2 B OV DIGTTORFTE) % H IS, #EIFTT & R
IR TR S & B IRRED AT L 2 0, 5 F4EW, vA
VA, SR, SR, IR, BEEL (LSARHA M UK O 8 W
FEBM D Stz

FEAZHR T R i, DS ARTTEIT ISR BE (< Ok & Az,
1968. 6. 1

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.

LPIER M AR S i,
1969. 4. 3

Department of Biophysics opened.

FERERFSE R DO WFFTMD G R EN] D [l fENBUE IS BT i B i S /e,

1977. 4.18

A new building for basic research departments was built and opened at present site in

Takaramachi, Kanazawa.

SRR DR S A, BRI 2SR ISP M E 0 A T & ufe,

1983. 3.30

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

Medicine.

FRfJe i B 1o BB CRERERJAT) S DM D IR 3R S e,
1997. 4. 1

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

10#8 Y % 3 KERF (1407255 9F) 12> 2 —cetfll L, JEE Sy TR,
AN, W5 D 3 IR B 0oy TRENEE AP e £ > X — & < o

2001. 4. 1

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.

Pt e (3 = R i B & #2077 & i,

2006. 4. 1

The Hospital was merged with the University Hospital.

SREM (14WF5E57HF) 122 2 —% 2 KEM2 > 2 —cddlL, »
Ay TR GEIWEFEIR, A3 AN RERIBEWE T2 oD 2 AR B O3 At
MR > 2 —, SRS ARSI E L > 2 — %< .

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.
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Department of Molecular Cancer Cell Biology
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Division of Cell Biology

EEHHRAEBLOMIEICEZ DX II7H, RNA, K&
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1) AR5 FRNADE & BERE K OFE BB Dt
2) BHEIFR D A )V A DGR O fiH

Various RNAs, proteins and their complexes participate in
gene expression and concern with not only maintenance and
proliferation but also transformation of the cells. We are focusing
on revealing transcription and maturation mechanisms and
relationship between structure and function of RNAs. We are also
studying molecular biology of hepadna viruses. Main projects of
this division are as follows.

1) Structure and function of low molecular weight RNAs.
2) Infection mechanism of hepatitis B viruses.

1 m EEEHRERICEODES FRNA

BRI IIZTEHRDED FRNANGFEL, ERIBRAERDE L BHRIET
TRREL, HRSDIETE, MIFICBEHLOT\D, R4 IIERTF/ Vo7 I MNE
ZFRWTmMIRNAR U sNoRNADKEERRITZ1T DT L D,

Fig. 1 @ Low molecular weight RNAs are concerned in gene
expression
Various low molecular weight RNAs function at many stages in gene
expression and are concerned with maintenance and proliferation of the cells.
We are working on the functional characterization of miRNAs and snoRNAs.
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Fig. 2 m U13 snoRNA guides modification of 18S rRNA

By the using of targeted disruption, we could obtain chicken cell lines those
are deficient in the expression of Ul3 snoRNA. In these cells, the
modifications of a cytidine residue near the 3'-end of 18S rRNA was inhibited
completely.

3 m BEFFRD A IV ADBEHERE

BEFFR DA IV A DBRHBZN D=, 5 IBEEFR DA )L X (DHBV)
ZETIUC, DHBVEREEHE I O2BEEABEZRRL TS, ZDiE
R, ZOVANZADLETY—THDHRAINRFINRTFI—F
gp180&RER LA, BEMILICIIESICE—DBERFHIVETHD
ZENHOTE,

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.
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1) DNAEGA M v ACKY 2 il E IS8V Thalas
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DNA damage is a constant threat to eukaryotic cells and
defective response to this threat increases genetic instability,
ultimately leading to cancer. The goal of our research is to clarify
how cells recognize DNA damage and transduce signals to cell
cycle checkpoint control, DNA repair and apoptosis machineries.
To achieve this goal, we are currently studying the activation and
functions of ATM (a gene mutated in ataxia telangiectasia) family
in cellular response to DNA damage, using knockout cells. We
are also studying how c-Abl family, BRCA1 and Chk2 are
activated and what roles these factors play in the response.
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Division of Molecular Cell Signaling

HARLIN > 27 F= AR IERR B D FLa Ze ii AL S le o fE L %
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T FIEIERE R D—DTH 5 MAPF F—+t (MAPK) & A
r—RICiERL,

- MAPK# 24— R @ in vivo (233 % BERE DR
- MAPKA 20— R ORI % (R$F3 % 4 THERE O i
ZHIEL TR ZED T 5,

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.

1 B MAPKAZRT— RO invivo ICH1TH1&E], RUE
B\ INOEICEBF T —EESHDRR

MAPKA 24— RIHABEDIESE, 21k, ROTPR M= RUTHNTEER
BEZBOT\D, BIHY V/INVEIS, MAPKAOR T — RDOERISEAM
NTHDMAPK, MAPKFF—+ (MAPKK), KRUMAPKK+F+—+
(MAPKKK) E B EHZTER T 22 EICKIMAPKA Z T — RDFEMZ R
BIoLB26ND,

Fig. 1 m 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
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v
proliferation
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apoptosis

cell fate:

®2 m INK MAPFF—EICL>THEES 7R b—
PR
TR b= BB EEOM R LD RO SN D,

Fig.2 m Apoptosis induced by a constitutively active JNK
MAP kinase

Nuclear fragmentation, a characteristic feature of apoptosis is observed by
Hoechst staining (arrow).
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MMP (ZAREIZ I 0D A2 & 18451 - B2 £ OFfic & &
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TOEETIIEBHRRITREL TEET 2D L TMTT-MMPZ IR
SH AL LIHRISZEIEDEIEZ T 5.

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

Normal epithelial MDCK cells were transformed with oncogne (erbB2), and
showed tumor phenotype including MT1-MMP expression. Normal cells
grow to form cysts in collagen gel, but transformed cells which express MT1-
MMP show invasive growth.

M2 m {HkEEHEMT1-MMP
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Fig. 2 m Cell Migration and MT1-MMP

HT1080 cells were cultured on collagen, which express MT1-MMP, and were
stained for paxillin to visualize focal adhesion and actin. Addition of MT1-
MMP inhibitor BB94 altered the localization of focal adhesion, and suppressed
cell migration.

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.
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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 ® TENA VDB AREICHSITDERE
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ZFEL, MARREOEMRICESL TL\D,

Fig. 1 B Roles of chemokines in tumor progression and
metastasis processes

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

a. Regulation of immune cell trafficking

b. Induction of neovascularization

c. Enhancement of tumor cell motility

d. Induction of production of bioactive substances by tumor and stromal cells
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Fig. 2 m Aberrant expression of a serine / threonine Kinase,
Pim-3 in malignant lesions

Pim-3, aberrantly expressed in various malignant lesions, inactivates a pro-
apoptotic molecule, Bad by phosphorylating its serine residue, and eventually
prevent apoptosis of tumor cells.
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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 B 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.
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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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Stem cells are defined as cells that are capable to perpetuate
through self-renewal, and develop into mature cells of a particular
tissue through differentiation. The hematopoietic stem cells
(HSCs) are maintained in an undifferentiated quiescent state in the
bone marrow niche. We demonstrated that the self-renewal
capacity of HSC is dependent on Atm-mediated inhibition of
oxidative stress, indicating that appropriate regulation of reactive
oxygen species (ROS) is critical for maintaining stem cell
function.

Recent evidence has demonstrated that the ability to proliferate
extensively and form new tumors reside only in a small proportion
of cancer cells. These tumorigenic or tumor-initiating cells,
which are called cancer stem cells, have been identified. We are
trying to understand the molecular mechanisms which regulate
normal tissue stem cells and cancer stem cells.

Regulation of cell cycle and ROS level
in hematopoletic stem cells
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Essential roles of ATM in regulation of
stem cell self-renewal
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3 ZosEA Aim and Projects on going
B E TR

IS D FE A RO BRI 1E, N O T8 Accumulating evidence has indicated that both oncogenic
FEBE O BB 12 X 2 AEH DSBS LTV B ;#’LB mutations and host reactions are responsible for tumorigenesis.

To elucidate the molecular mechanisms underlying tumor-host
interactions, we have constructed genetically engineered mice and
examined histopathogenesis of gastrointestinal tumors developed

DOMEAEMZ 7 7L VTR 2 52 HINE LT, =
FIRTHRCLOBRR LT AETVEERL, JNEAT

B LA 1T8 > TS0 RS, MEEYEED in these models. Our special interests are "microenvironment

JRITC DM/ NS ORA L, DIAHHITIHER 2B 2 Y during tumor initiation and promotion" and "microenvironment

BREBIOWIFEICERZ M T TV 5, BURNICR A R Fay for maintenance of tumor stem cells".

7 N eEHTNHS, 1) We have demonstrated that COX-2, an inducible enzyme for

1) HbdbsAFAEBPETIE, LRI B O EMIE T prostaglandin biosynthesis, plays a key role in intestinal tumor
TOART S VI UERIEZETH 2 COX-2H3FH 2 development (Cell, '96). Moreover, we have generated mouse
A HI- LT3 (Cell, '96), COX-2 FHiTEL model with increased production of prostaglandin E, (PGE:) in
N2 FOARY S LPCE % BT S & the stomach that develops inflammation-associated
P ZETFATIE, KRER L b S BB, hyperplastic tumors (EMBO J., 2004) and indicated that

activated macrophages and TNF- « pathway are important for

¥4 L (EMBO J., 2004), vZ7ua>7y—IEMbIC
BN U772 TNF- a DS EICHEETH L Z & 2HAS
H2 L7z (Cancer Res., 2005), BifElx, Wnt> 27

tumorigenesis (Cancer Res., 2005). We also found that
cooperation of Wnt and PGE; signaling causes development of
gastric adenocarcinoma in mice (Gastroenterol., 2006).

NV EPGEDOMBEMEIC L VHEBAZRET 27T A 2) Tumor stem cells have not been established in the
ETNEERL, COETNVEME > THEHERET gastrointestinal cancer yet. Wnt signaling plays an important
DIEAE R Ieh? Eﬁ/y%ﬁiﬂl%t@‘fﬁgj COWTRTL role in maintenance of normal intestinal stem cells, and its
T 3% (Gastroenterol., 2006) , activation causes polyp development (PNAS, '95).
2) WL hI A MHEE T DDA FE IOV TITIZE Accordingly, it is conceivable that Wnt pathway is also
A EHED O, WntS 7 UL BIBE E Rz 0w essential for tumor stem cells in the gastrointestinal cancer
OHEFFCEETH Y, Wnt ZF VO TR tissues. We are studying regulation of Wnt signaling using
ﬂ:%’f@ﬂi'ﬁ%ﬁi@)?. K & 20 2 (PNAS, '95), L7=h3 tumors developed in the transgenic models as well as cancer
cell lines.

ST, MBS AT 2 D3 AEMEHER 1, Wnt
VIFADHEGEL TR EEZLNS, FIT, K
FEAIARE DS AFE BT~ ™7 2 70 FHW O C B [
DOWnt Y 7 FIVEEFE DRI DWW T Dfiht %2 s T
W5,

®1 m Wnt&PGEDHEMERICEURETIBEN A

Wnt1, COX-2, mPGES-1ZEFICEIRSELL SV ATDTZYIVIR(KTI9-
Wnt1/C2mE) DBAEETIE, Wnt2 U7 )L & PGEARSDIBEERICK Y BHADHE
ENBHSND,

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

K 18-Wnil/C2mE

2 m Wnt&PGED1EEER (1K)

SHICERMRDMIFICBERWN L JF IV TTET D&, ROMLE LRI ENE
EI86HD. ZDIFICEFE DB B CCOX-2(EMICEE SNDPGEN IEEHMR
ICREBLTFINVEE5 2D,

Activation of Wnt signaling causes development of microadenoma consisting of
undifferentiated epithelial cells. Simultaneous induction of COX-2 in the
microenvironment, which leads to PGE: production, is required for tumor formation.
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Aim and Projects on going

Recent advances in stem cell biology have revealed that a
number of tissues employ stem cell systems to maintain their
homeostasis. Our goal is to understand the mechanisms of tissue
homeostasis driven by stem cell systems and to understand
physiological or pathological conditions resulting from stem-cell
system defects. Our studies started from our previous discovery
of "melanocyte stem cells", which supply melanocytes (pigment
cells) required for hair pigmentation (Nature,2002). We recently
demonstrated that the incomplete maintenance of melanocyte
stem cells causes hair graying, one of the most obvious signs of
ageing (Science, 2005). We are now starting to understand
multiple ageing phenotypes in different tissues using a novel

mouse model of ageing. Cancer is also one of ageing phenotypes
in a broad sense. We are trying to elucidate the mechanisms of
cancer development and resistance to cancer treatments by
focusing on "cancer stem cells".We believe that our approaches
will provide clues to understand the mechanisms of tissue
regeneration, ageing and cancer development.

ERYHERIET S 2 &2 U RIRT TH S ICL
Co LS L TER RN 2 HERF L T2 0hZ OFEHL
ADMENZHIEL TH Y, HEZMIOZ S oBLP AR
(225 AL ADIEIHIC SO HIA TV 20 J & Mim I
PEICHIINT 5, e bid, HLL ELA BLUAS
/= CEVER @R 0BT VR L, s Lo
FEEAIICE H LT, ZORAEREZVFRLTEY, Eir
Al 2 B350 & L7otiinfai 2 L 0 E 2T 5

Identification of melanocyte stem cells | nishimura Ex ot a1 Matue 2002 )
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Fig. 1 B Niche-based stem cell model
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) - ) Stem cell
In the melanocyte stem-cell system, the stem cell niche (the most ':::'

appropriate microenvironment for stem cells) is located at a segragation [o10]
distinct site, away from the differentiated melanocyte population.

This enables the visualization of melanocyte stem cells in the 'i' L
niche to be clearly distinguished from their differentiated progeny
using lineage specific markers. The macroscopic phenotypical
level of melanocyte stem-cell function of individual melanocyte
stem-cell system in the hair follicle can also be easily quantified
by the something as easy as hair color assessment. The
Melanocyte melanocyte stem cell- system is, thus, quite a unique
and powerful system for studying stem cell biology.

Amplifying progeny
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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:
1) Molecular mechanism underlying oncogenic signaling
networks
2) Serial analysis of gene expression (SAGE) in cancer
3) Tailored chemotherapy by pharmacogenetics
4) Translational research of DNA methylation markers
5) Clinical and genetic approach toward molecular management
of hereditary non-polyposis colorectal cancer (HNPCC)
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.

s bl o s . L § L™,

®1 m JYUI—5ERERFFT—E3B (GSK3B) I
Wnt TFHIUCEEL LU OB AR THS

Glycogen synthase kinase 3 3 (GSK3 ) supports and promotes tumor cells'
survival and proliferation, and protects them from apoptosis in cancers
developed in the major digestive organs, the results warrant proposing this
kinase as a novel target in cancer treatment (PCT/JP 2006/300160).
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2 m RNA S > ZEFCRD-BPIIMRNADEEMZIE
L TWnt, NF-kB&c-MyciEigz!) 093

RNA trans-factor CRD-BP is a previously unrecognized transcription target of
B -catenin/Tcf complex, and stabilizes mRNA of B -TrCP (- transducin
repeats-containing protein), NF- ¢ B and c-Myc. CRD-BP is a novel cancer
target that integrates multiple oncogenic signaling pathways

Tailored chemotherapy iy TS pharmacogenctics
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3 m FIDNESHEER (TS) BEFEELOHICKD
F—5— XA RMERREDTH AV
Thymidylate synthase (TS) is a target of fluoropyrimidines including 5-FU. TS
has unique gene polymorphisms (VNTR and SNP) in the 5-UTR. Frequent LOH

has been found in TS locus. The polymorphisms and LOH status are linked with
TS gene expression and can be of clinical use for tailored chemotherapy.
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K4 m DNAXFIUETOT 71 IU&BCpG island methylator
phenotype (CIMP) D&l &, ZDEGARRIEE DEEE

Both promoter hypermethylation and global hypomethylation occur
simultaneously in cancer. The profile of the DNA methylation is charasteristic
as molecular signature in individual cancer, linked with patients' outcome.
Tailored medicine (prevention, diagnosis, and therapy) can be developed using
the methylation markers.
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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
the 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 cancer genes isolated by high-throughput
screens using retroviral insertional mutagenesis. Once these genes
are identified, we use gene knock-out and transgenic mice to
understand how these genes function in tumorigenesis, and to
develop new animal models for human cancer. Our current
projects are as follows.

1) Identification of novel tumor suppressor genes using retroviral
insertional mutagenesis in mice with genomic instability

2) "The histone code" and cancer

3) Analysis of the cooperativity between microRNAs and specific
signaling pathways on cancer development

K1 m & rOHAICELDEGFDELIE, VAIVZABAZED
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K9,

Fig. 1 B Most of human cancer genes are shown to be the targets of
retroviral insertional mutagenesis in mice

We mapped the mouse orthologs of human genes involved in leukemia/lymphoma
(shown in pink) and in other cancers (shown in blue) registered in Cancer Gene Census
Database. Among them, we found many genes (shown in red) identified as the targets of
retroviral insertional mutagenesis in mice.
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Fig. 2 B 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 of virus-infected mice with Blm mutations are more likely to
carry viral integrations in both alleles of tumor suppressor genes.




IEE B REHIHH TR T E

Division of Tumor Dynamics and Regulation
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Hepatocyte growth factor (HGF) was originally discovered by
T. Nakamura (Osaka University at present) as a mitogenic protein
for mature hepatocytes. HGF exerts various biological activities,
including cell proliferation, migration, and morphogenesis 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, activation of the Met/HGF
receptor is tightly associated with malignant behavior of cancer,
i.e., invasion and metastasis, thus HGF-Met system is emerging
target in the molecular target therapy of cancer. HGF is a stromal-
derived mediator in tumor-stromal interaction. Our group started
research from the April in 2007. We are studying on 1) regulation
of tumor invasion-metastasis by the HGF-Met, 2) therapeutic
approach with NK4 (HGF-antagonist and angiogenesis inhibitor),
3) negative (suppressive) mechanisms for the Met receptor
function/signal transduction and their biological significance in
the termination of tissue regeneration and organ homeostasis, and
4) drug discovery based on structure of HGF-Met complex. HGF-
Met system makes a way for dynamic reconstruction of tissues via
epithelial-stromal 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 m Biological functions of HGF (hepatocyte growth factor) and
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HGF is a heterodimer protein composed of 697 amino acids and the receptor for HGF is
Met tyrosine kinase. HGF plays key roles in morphogenesis and tissue regeneration such
as the liver. In cancer tissues, HGF plays a critical role in tumor invasion and metastasis
as a mediator in tumor-stromal interaction. We discovered NK4 as the antagonist against
HGF-Met. NK4 has dual functions as HGF-antagonist and angiogenesis inhibitor.
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Fig. 2 ®m Anti-cancer action of NK4

NK4 inhibits tumor invasion-metastasis through inhibition of HGF-Met system.
Furthermore, NK4 inhibits tumor growth through inhibition of tumor angiogenesis. Anti-
cancer strategy of NK4 is to inhibit biological processes involved in malignant behavior
of cancer: one is inhibition of tumor invasion-metastasis mediated by HGF-Met system,
and the other is inhibition of tumor angiogenesis essential process for tumor growth
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Division of Medical Oncology
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Metastasis is the major obstacle of cancer treatment, and
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.

The goal of our translational research with these metastasis
models is the establishment of novel molecular targeted
therapeutics for overcoming cancer metastasis produced by
malignant solid tumors, such as lung cancer, pleural
mesothelioma, and pancreatic cancer. Our main research projects
are as follows.

1) Molecular pathogenesis of osteoblastic and osteolytic bone
metastasis by lung cancer.

2) Molecular pathogenesis of brain metastasis by lung cancer.

3) Molecular targeted therapy for pleural mesothelioma.

4) Early detection and molecular targeted therapy for pancreatic
cancer.
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Fig. 1 B Inhibition of endogenous expression of
VEGF suppresses production of brain
metastasis

Highly brain metastastic cells (PC14PE6) over expressed VEGF.
Inhibition of endogenous expression of VEGF (PC14PE6/AS)
suppressed vascularization and production of brain metastasis.
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Fig. 2 @ Treatment with inhibitor of VEGF receptor
suppresses production of liver metastasis

Treatment with VEGF receptor inhibitor (Vandetanib) induced
apoptosis of tumor associated endothelial cells and suppressed
production of liver metastasis.
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Division of Surgical Oncology
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We should aim for adequate therapies among various ones,
such as operation, chemotherapy, radiation, and others to cure
cancer patients. To achieve those aims, we should know the
cancer biology and host immune system of individual cancer
patients. So we are focusing on following research works,

1) To clarify the mechanism of cancer metastasis especially from
angiogenesis and matrix metalloproteinase through the
methods of pathology and molecular biology and to inhibit
metastasis,

2) To know the immune system and cytokine network of cancer
patients and to develop of immune therapy using OK-432 and
other immune boosters.

3) To establish proper chemotherapy combined with other
therapies through the study of various genes, and clinical
works.

4) To establish less invasive operation using laparoscopic
instruments.

5) To develop some combination therapies followed by
prolonged survival (tumor dormancy therapy) of cancer
patients.

In summary, our goal is an order-made therapy for individual
cancer patients and prolongation of survival with QOL based on
basic and clinical studies.
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A robotic assistant for laparoscopic surgery using Self-Guided Robotic Camera
Control System.
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Central Facilities Central facilities were 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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Adding to the existing bio-image equipment, the new
Fluoro-image typhoon was installed and the analysys of bio-
image was upgraded. The new equipment can detect and
process images of the nucleic acids and proteins in
microdoses without the use of isotopes, consequently,
information analysis area by computer was enlarged.
Among researchers, this equipment is very popular.
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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
viral genes.
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gV — 9 — SR (Carl Zeiss LSN510) (3,
s rcaste AN v ML D EEOBITEIRICH
ET B I ENARET, ZHROZITD I@Ewﬁiﬁ’é{ﬁﬁ@
THERNMRICHMZZ I EBTEET. Ar
(458/477/488/514nm) & HeNe (543 - 633nm) L'—
P2 AL T d, Ry —F s, B
ROMAEI A B AT RTH S 728D, %< OWFFEH
BRI ST T,

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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The library is located on the 6th floor of the Cancer Research Institute building, and has a capacity of about 10 people. It houses about 60
foreign journals related to cancer and molecular biology, immunity, cell biology, genes and so on, also a vast number of books, series of
publications and dictionaries, and a color copy machine. It is open 24 hours for faculty staff, research and postgraduate students.

The library manages purchases, to obtain references, borrowing and lending of books for each department of the institute. Information
exchange with other research organizations (domestic and abroad) through the annual publication of 'The Cancer Research Institute Report' is
also dealt with. The management coordinates with the Medical Faculty's libraries for daily operations, especially on planning of a series of
publications and the lending and borrowing of books and so on.
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Hokuriku Post-Genome Research Forum
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Open Seminer on cancer treatment up-to-date
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Center for Cancer and Stem Cell Research Symposium
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International Symposium on Tumor Biology in Kanazawa 2007
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Central Consultations Building
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Hokutetsu Bus : Kanazawa Station West Entrance
Destination "Tobu-shako / Hokuriku University"
From the Kodatsuno Stop, 5 minutes walk







s
. X it Y .... 1 - s

} it B e e e s i P

Tl R N SR L o

w % SRREN AT
FRTEt T920-0934 HRMHEM13F1S
13-1, takara-machi, kanazawa, 920-0934
TEL (076) 265-2799 FAX(076) 234-4527
URL : http://www.kanazawa-u.ac.jp/~ganken/gankenhomejp.html
MAIL : ganken@ad.kanazawa-u.ac.jp

ERREDARTFREEE




