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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 2014 Kanazawa University Cancer
Research Institute Outline, I would like to request your continuous
support and understanding.

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

Director General, Cancer Research Institute, Kanazawa University
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Historical Chart

W% FAT  Tuberculosis Research Institute
1940.12. 6

BRERR A TR DAL EFRE IS B § 2 WESE ] D 72 D5 IEE
e H 3 & A7z,
1942. 3 .20

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

SRR R SR FE AL WE T & 20 0 TR O 7 B K R 1 B
T BN Z DI HIITE) 2 HI & U, SRR, MR s
JeMEsED 3 WRFEER ISR & e

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

1947. 7.3
SR RAHT IS AR 3l S ufe

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

1949. 5 .31
SIURFHE OREALWITT & 2 > 72, The Tuberculosis Research Institute was attached Kanazawa University.
1963. 3 .18
FRPLFELFNE M A3 FERIRM 2, B2 M 3R AR M S WF R 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 /%?flifﬂi*]g Mo s hic, Department of Pathophysiology opened.
1964. 4.

ﬁﬁﬂ?%ﬁl"] D RSPt 3 S AL W FE AT S e 1 2O & iz

1967. 3.

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

Wi PR ] K VB I i o2 23 8 IROTOR SRS B 3R 08 S ufe
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The Department of Clinic and the Tuberculosis Research Institute Hospital
moved to Yoneizumi-machi, Kanazawa.

Cancer Research Facility, School of Medicine

1961. 4. 1
[ 24 B0 S T O FERE A W) A T ST ) D 72 b B i P WE T8 i 3¢ 05T % Cancer Research Facility was established in School of Medicine for "the
3h, ﬁf‘ﬁﬁﬁ MUEAAL AR MR E S vt basic biological study of cancer". Department of Biochemistry opened.
1964. 4 .
7 A )\/7\413 Mo s hic, Department of Virology opened.
1966. 4. 5

Iy TSR R S e

WA ARRFFT Cancer Research Institute
1967. 6. 1

Department of Molecular Immunology opened.

I3 AN IS 2 B O Z DS OS] & HINWS, AT
& BREAT R e e F e EE RRG STBERRED AT E &Y,
AN, DAV, S SR, SEAY), NIEAEE, HEH
{bsfpeik e MR O 8 WESERRM Aag il & ufe,

FALWEIE MR e (&, 23 AWFIEIT IR E (SO0 S A7z

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

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

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

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

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

1977. 4 .18
HERRBIT 2R S 41, AR 2SRRI RIFFEEE M 44 D328 TH Department of Surgery opened. Department of Clinic was renamed as
Iz, Department of Internal Medicine.




1983. 3.30
PRt e (o BB OB BRAT) S ONIE D) IR R 3R S e

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

1997. 4. 1
1038 2 3 AR M (14WFFE 8 1> x—cddlL, g+
BE2E, FHRHIGE, SR 0> 3 T M K T8 gy 1A 1 5 51 B % &
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
Bt T s B 1 5 2R F S i e & At 15 S vt The Hospital was merged with the University Hospital.
2006. 4. 1

3 RERM (4R T M) 1 2> X —% 2 KM 2 > &2 —1c Bl
L, DAL RIS EEEEsM, A A REHIEREFEHM o 2 K
TR K NS AT TE 2 > & —, 0 TAS I B3 AR T 92 BH 96
LA —%EL,

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

SEREWFTER DWFFEMA SIS H R S iz,

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

2010. 4. 1

2REM2 > 2—% 4T rT MIBHIL, b3ARINLTEF
Tar T b, DAMNRENI T 07T L, A TR
T TS LR ASFENERMIE T 0 2 S kil

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

2010. 7.

I3 A DR - SEAIVE B A 2 Je B SE ATl sT) & LT X
R AE & D RE S,

BHAERHIEFTFT 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

MABETEIRL, s AT ST (2 SO & Atz
Je A - LRIl 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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Center for Cancer and Stem Cell Research

MUKAIDA, Naofumi
HIRAO, Atsushi

Director of Tuberculosis Research Institute
Acting Director of Tuberculosis Research Institute

Director of Tuberculosis Research Institute

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

Director of Cancer Research Institute

Director of Tuberculosis Research Institute Hospital
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Director of Cancer Research Institute Hospital
Acting Director of Cancer Research Institute Hospital

Director of Cancer Research Institute Hospital

NS FENI’AEBRMFERFEEZY—K Molecular and Cellular Targeting Translational Oncology Center
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MINAMOTO, Toshinari

KURATA, Yoriaki
MURAKAMI, Seishi
HARADA, Fumio

TAKAHASHI, Morinobu
SAWABU, Norio
YAMAMOTO, Ken-ichi
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Cancer and Stem Cell Research Program
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Central Research Resource Branch
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Cancer Microenvironment Research Program
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Cancer Molecular Target Exploration Program

M - e SR R A

Division of Molecular Genetics

| E O E R % WF R o B

Division of Genetics
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Division of Oncology and Molecular Biology
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Exploratory Project on Cancer Stem Cells
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Division of Molecular Virology and Oncology
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Division of Molecular Bioregulation
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Division of Molecular Cell Signaling
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b A N> 2

Human Cancer Tissue Bank

U AFED AR N> o

Mouse Carcinogenesis Model Tissue Bank
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Human Cancer Cell Line Bank
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Clinical Research Facility
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=
B 8
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SR 26 27 7 1 HBUE
H &% HEZUR i il b # af FHEZE G af
Professors | Associate Professors Lecturers Assistant Professors Total Professors Grand Total
12 6 0 19 37 3 40
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Cancer and Stem Cell Research Program

BiEETF - FEFBEMRRESLEF Division of Molecular Genetics
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Professor Assistant Professor Assistant Professor Assistant Professor

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

mEEBEGEHRESE Division of Genetics
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#ig KRS 1EfP I N B AL T
Professor Assistant Professor Assistant Professor

OSHIMA, Masanobu OSHIMA, Hiroko NAKAYAMA, Mizuho
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Professor Assistant Professor Assistant Professor Assistant Professor

TAKAHASHI, Chiaki HAYASHI, Naoyuki KITAJIMA, Shunsuke

B HBAFHRIER IO b Exploratory Project on Cancer Stem Cells
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Associate Professor
NAKA, Kazuhito
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UMEZ “HOBHEEE 2F oMl ERENHHETH S,
SRR 7 — L R D RIS B o THERF S ke 0 5 728
23, HOEREZEYICHET 2080 H 5, iz,
24 % T FOXO % mTOR #tit 7 &, FaghilillicBbH 5
SrrouAilfieo B OEEICHER BB Z R LT a 2
ERWISICLT &, 2O LI, BHllabE B
LN OELEME 2R T2 5D TH S,

AR, D3 AR S, SRR BE R 2 RF D " ARl "
DIHAEDVRE N, DABKOEDOENAINE LTHEHS
NTV5, LA E A BT OIGE B & OHHE R
RO LI >T, BAOKIGZHIEL W%
BIHADRTEICTFETE 2L EALNS,

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

Recent evidence has demonstrated that in tumors only a
minority of cancer cells has the capacity to proliferate extensively
and form new tumors. These tumor-initiating cells, which are
calledcancer stem cells, are thought as a novel target for cancer
therapy. The investigation of distinct and parallel roles in normal
stem cells and cancer stem cells will contribute to the design of
cancer therapy without damaging normal tissues.
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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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Fig.3 B FOXOactivation for drug-resistance of leukemia stem cells

®3 m aEmEammEFHERICSITS FOXO EEft

T kf
oo

§ —=3 .
& =08

i 1 . i, LT, S

2 R
L

Fig.4 B mTOR complex in leukemia stem cells
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BrERTRRRE

MADFE L T OEMALER IS, DARHER PR
& I R DU NERBIB R D AT HIEEICEI S LTV b,
MFFEs T, ﬁ'ﬂl/]\fﬂ‘f‘ L 2 FHAMEEERICERL,
DUF OB H % Hubicf e 24t LT 5,
(v2oO77—2IC&KD WntiEER] #iiE)bic & i
Wd2~vru77—2F, MESRVBARLEICEETHS,
HOAM TR~ a7 7= A3 5% TNF OfEfIC
&0, BB Wnt > 7 Ui iEhs BE U, BEE R
DOHEFFRIUEICE ST 5 & 2 57z (Oguma K et al,
EMBO J, 2008),
(BRARBICKDHMMRIERK] Wnt & PGE, O HAEH
WCEVEDPAZEETS Gan v AZR#EILTE L, £
BN BRI O A IR S T, E DS AFEE DT 12
WHEShz 2SI LIz, Liadi>T, MIFERSG
RIS & 2 SRS PR EAL A3 S0 1 Bl N BB D R 58 (2
e EZ 5l (Oshima H, et al, Gastroenterology,
2011),
CRAERTZRY mIRNA #IfE] Gan~ ™ 22T, RIEMK
FANC BB A A C 8 B2 § % microRNA % 85 1 (2 fif
BrU7z/S8, miR-7 OFBBUR TR 5/, B NED
ATH mIR-7 FRIEMMAAMICTEBUC T L, BRE R AE
W53 22 EBHL L E R - KongD, et al,
Oncogene, 2012),
[TNF IC & DA AR FIE] Gan ~ > 2 OBk
TTNF#EETF2ZRIBEE3 &, BHAIEED B (]
Sz, F7z, TNFKEMICHBIEESE T % Noxol (3 1E
WM T B FEBI L, H H3 A o S SR e R (AR
T 5HEIW SN L% o7 (Oshima H, et al, Oncogene,
2013),

Aims and Major projects

Genetic alterations in epithelial cells and construction of
tumor microenvironment are important for tumor promotion
and malignant progression. Our aim is to elucidate the role
of inflammatory microenvironment in tumorigenesis through
the following projects
[Macrophage-induced Wnt promotion] Macrophage niche
is important for tumor promotion. We found that TNF
expressed by macrophages promotes Wnt signaling in gastric
tumor epithelial cells, which contributes to tumorigenicity of
cancer cells (Oguma K, et al, EMBO J, 2008).
[Innate immunity and microenvironment generation] Gan
mice develop inflammation-associated gastric tumors by
activation of Wnt and PGE, pathways. Notably, gastric
tumorigenesis was significantly suppressed in germfree Gan
mice, suggesting the role of innate immune response in gastric
tumorigenesis (Oshima H, et al, Gastroenterology, 2011).
[Inflammation and microRNA] Expression profile of
microRNAs in Gan mouse tumors was examined. We found
that tumor suppressor microRNA, miR-7, is downregulated by
inflammation-dependent mechanism, which contributes to
gastric tumorigenesis (Kong D, ef al, Oncogene, 2012).
[TNF-dependent tumorigenesis and stemness] Disruption
of Tnf gene in Gan mice caused significant suppression of
gastric tumorigenesis. One of TNF-dependent factor, Noxol,
is also induced in normal stem cells, and plays a role in
tumorigenicity of gastric cancer cells (Oshima H, et al,
Oncogene, 2013).

1 m BEEHEERTNFICEDRMAREER

Tnf-/- Gan ¥ O A TIIB N AFKENBEITIH = ND A
NOBRIBIET S BHRADREL ().

Tnf BP4£E GFP YU R
GFP IS AABRESND (B).

GFPT"?RFI:imLJ—Em Tofof-T2 A

ORI o077 —UBEK TNF DEEMZ R LTS,

Gastric tumorigenesis was significantly suppressed in Tnf-/- Gan mice. Bone marrow
transplantation to 7nf-/- Gan mice from GFP transgenic mice resulted in gastric tumor
development, indicating the role of bone marrow-derived macrophages in tumor
promotion.

2 m BHABBNDBESEEYoO077—JRHE

Gan YU XIZ GFP YU Zh o BHBIET . BN AMBAD GFP BItEaEH
FROFRENROND. ZDZLIIVIOT7 7—IThY) (7). LRMERICH1ET S
HRIER SN ().

Bone marrow transplantation to Gan mice from GFP transgenic mice revealed significant
infiltration of bone marrow-derived cells to tumor tissues, and most of them are
F4/80-positive macrophages but not E-cadherin-positive epithelial cells.
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Division of Oncology and Molecular Biology

bt NBAICE T BERIRIN T BT > A0S E LD AEIE
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We innovate in vitro 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 vitro & in vitro cancer stem cell models in
an aim to develop novel drugs or chemicals that specifically
target hypothetical cancer stem cells.
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Fig.1
Cellular signals merged on the modulation of pRB functions,

and effectors of pRB. This at least partially explains multi-
faceted functions of pRB. 1r
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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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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- 3 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
TGEF- 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.

1 m CMLFHMROD TKIERMFEICHSITD T —IN
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BRAEBRRIDIENPEONEL DIz, DT, FOXO I3 CML 3D TKI
I DI BREEIEIE 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.
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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.
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CML
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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 evidencesindicate that MT1-MMP
plays important roles in not only tumor invasion but also
regulation of tumor growth and migration.

E1 W EEMERODALICES MT1-MMP ORRE2H

1E% Rtk MDCK I3HYAEIRT (erbB2) ICKW S22 T4 —LL, DA
ROMEZRT EEHICMTI-MMP 28T 5, A5—7 V7 ILINTOEETIS
IEEHIRIIRE L TBEY 2D LT MT1-MMP ZRIR I 2h AL LI HBRaIE
REMDIEIEZ T D, MMP BBEAI BBO4 OAMICEKY A5 —4 27 LR TDRE
I3HEND, &7z, EFE MDCK#ERIE HCF AMICEK) I5—7 27 )N TEZR
BT Do COBEFRE MTI-MMP ZFBEE 52 EICKWUREICHFIEND,

Fig. 1 ® [nduction 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 cystsin
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

X2 m {HfESHE MT1-MMP

MT1-MMP Z %1892 HT1080 #ifg= 15—V L TEEI DL/ F2 U T
HEtShcBREERE 7O F VOETICEUMRESHDORENRZ D,
BB94 MiFMICK Y MT1-MMP ZEY 2 L MiREENDSENZLL, @i
ZRA LU CHIRRISEIDREE LD, MT1-MMP ([JHlRREEN DS — 27—/ —
ZRETDIEICKUER T FILEERL TL\D,

+ BR

Paxillin

Fig. 2@ 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 variouse bioactive subustances including chemokies.
The produced molecules can affect tumor progression and
metastasis.We are elucidating the interaction between tumor cells
and stroma cells and obtained the following results recently.

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

2) We reveded 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 AREICSITDEE

TENA UG, ORBIBHBEODATRN SR 2/ ENDEEE
BB, OEBENEMEDHE, AN AMRDERETTEICL DT
BEDTUEMSMNC, A AMRE - X O—ViliBah > D& <2 DEEFEEYNE
DEEZFEL, I AREROERICESLTND,

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

¢. Enhancement of tumor cell motility

d. Induction of production of bioactive substances by tumor and stromal cells
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Fig. 2@ Aberrant expression of a serine / threonine kinase,
Pim-3in 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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7L DR ZERK L TV —D—DDMIMEIC X, HEICIE Each cell composing our body is programmed to kill itself when
L/’C HET 200705 AhHAA F Z‘L’CL 5, ZOH necessary. Apoptosis is a common type of such programmed cell

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

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

T, BAILZEIIVTWNS, 72, 2L OHDVAT S DA
KT AR —=2 A %FELET 5,

=7, B, BEl D B2 g RAERR SN TR S h B therapeutic treatments, it can be assumed that dead cell-derived
CEDB DI 5T & 72, MBI T (3 AUE R UL S inflammatory factors contribute to the generation of inflammatory
Y5, DIARTRDRGE e ER 2 2RI TZ < Ofilhstdarz o environment of tumor tissues, and hence play an important role in the
SR 2 D 29 5 288 IR - S S RH A 0D S REE ol N B S @ﬁ/ tumor development. In addition, several novel modes of programmed

I2& A (o g A A W ce eath that are clear istinct from apoptosis have been
BICFFG L, DAOMEERRICEE AR AHE TS LE I death th learly distinct f poptosis have b
AbRB, kh, THEN—YALEEEZ T 0SS LI discovered.
OTFAE BN 5D T X7 In our laboratory, we are studying the molecular mechanisms of

2 OWRETIE, 2HA 7T 2 S MO FL - 547 induction and execution of programmed cell death, and dead
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cell-derived inflammatory factors, aiming to find new strategy to
induce programmed death of tumor cells that is greatly effective for
tumor eradication.

R D 53 T AR FEAT LA 5 L S B JEETRE A 1 DI
Z{T0, DATRRI IR S AR 2 AR D ARSI % Ll
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Held, PRI ZFEER Fas A2 RICWT DHFHIE
B BERE EDREHERRBDEET IV TEENRZRT &%
RUTzo S DI ZDHUR TR DAEZ1TD & FHEDRE S
Flenizo &/ Fas U /Y RIIHRTEZFEE T S ERIC R~
BREUFERFZMRNOMESES I EZBONIT LI,

HEsEL
PR e fER

-""-\‘ _'__.-""' RanN Fig. 1 B Therapeutic effect of an anti-FasL antibody
?hh in an animal model of chronic hepatitis.
WFsl H o F We have demonstrated that a neutralizing antibody against Fas ligand
il (FasL), an apoptosis-inducing protein, has therapeutic potential in
animal models of inflammatory diseases including hepatitis.
Furthermore, this antibody prevented hepatic cancer development in
an animal model of chronic hepatitis. We also discovered that FasL
induces release of various inflammatory cytokines from dying cells.
B2 m NAOb—2Z2DFEBICKDDAEEETIV, =2= COLO205 (PBS iv)
. . . _ : o~ CLCAZNZ (PBSLY.)
NAOM =2 ITRI—DREIEBDRIEFEETOU S LM TH D H2ld —a- COLOR0S (MDP 200 g | v}
E b XA AR (COLO205) 1AL 2 ILIARTF R (MDP) IZIGE L T/SMH b= - GLCI12HZ (MOF 200 =g v )
2zFEITHANTERZEA LMK (CLC12N2) ZfERLfce X — RV I

CLC12N2 #ifaz 31 L. BB 2R S B/c & MDP 2V D X CRET 5 & BRI3/ N1
Oh—22%EILUTRMEL,

Fig. 2 @ Tumor therapy model by inducing pyroptosis.

Pyroptosis is a non-apoptotic inflammatory programmed cell death. We established a model
tumor cell line (CLC12N2) by introducing an artificial protein that induce pyroptosis in response
to muramyl dipeptide (MDP) treatment into the COLO205 human colon cancer cell line.
CLC12N2 (but not COLO205) tumor implant in nude mice were rejected when pyroptosis was
induced by intravenous injections of MDP (arrows).

a
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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.

M2 m 3-DRERME HGF-Met HESFICLHiZ AL
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® Mechaniso of 3-0) morphogenesis and irvasion

Fig. 2 B 3-D morphogenesis and inhibition of tumor invasion

& o “static” & “dynamic”
® Discavery of a specific inhibitor for HGF-Met
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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.




BPASFIRENERIOIS L

Cancer Molecular Target Exploration Program

B SFREMRFESE  Division of Cancer Cell Biology

il
g LE AT BHhE RS

Professor Assistant Professor

GOTOH, Noriko NAKATA, Asuka

BT IUEERRESE  Division of Molecular Cell Signaling

! .-'.r'f Jrj 1

R EE =R B kR BE
Professor Assistant Professor

YOSHIOKA, Katsuji SATO, Tokiharu




m EEHIEATESEF  Division of Translational and Clinical Oncology

8

R A B ER HE
Professor Assistant Professor

MINAMOTO, Toshinari DOUMOTO, Takahiro

m#EEY /) S OZRAAESEF Division of Functional Genomics

dg _ i

BEHA e B ary BE BEIFE B
Professor Assistant Professor Assistant Professor

SUZUKI, Takeshi ISHIMURA, Akihiko TERASHIMA, Minoru




N FiRERFITE

Division of Cancer Cell Biology

i SREAIRLCIEE L, SERERETE D 5 iR & i d
LD EMZHIEL T3, WO TAEYY, M
AW T3, & ISR Y AT LAEYAE I H R 2 f A
ThET, WOFIATE LM 2 003 Il o in ik %
BT 002N ~—A—0Hit, ZLTHLOLYH
AFIMFE DIz D OHi Iz i FRENOF R ZH A, MF >
AV —2a ) —FNEREAL TV S,

1) Wil — a2 ET LR E LT

TUARET VR, b AW ORI %
HRANRL D WENT 52 5, TR RN O BT R 53 TR o9
B~ —h—DHER#{T>T 5,
2) i DB Wi~ — 51— K Oy TR 4%
A RiEIC L 2T HERIE, SFEo—N%
DTV 5, WK TFZERS 7 FIARED RN S
AT LEPIEIN TR ZELY Ad, i o RS R
Soflil % D A Il A iR B B % 7o DR
=R TR OBER 2 T> TV 5,
IEH OREA Y & i % &H XD % BTN 2 58
> 7 IALE
& D DIRERY, BAEORERFE WO EGHRZD)
PLTWVBEROSTEEE LT, BN 732755k
FaIyrFF—¥Ths, FGFZHEKRPEGFZ%H
HWIEBEETH L, ZNSHNKNHTEHK FZE R OM
AN ZF N EEOTRSEE LT, 7TXFX—/R
WX IHTERS2 77 ) = TICEHL TV,

3)

>
N
~

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.

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

4 of cancer
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Activation of heregulin-phosphatidy! inositol (PI)-3 kinase
pathway induces various cytokines, growth factors and
cytoplasmic molecules that regulates cancer stem cells and their
niche.

cancer stem
cell niche
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E 2 Validation of our risk scorin Validation of the risk scoring model of the 139 genes
: g model of the 139 genes by using the 442 lung adenocarcinoma cases
by using the 162 lung adenocarcinoma cases in the NIH consortium cohort in USA and Canada
EGF 97‘*)[,5}3%% 139 E{i_j’_%ﬁq " \5t‘ Hﬁgﬂiﬁ%%@ in the cohort of National Cancer Center in Japan (Shedden, Nat. Med., 2008)
p = g1~
%'fé%%rg'ﬁ‘ < %’EU—C % 5 Stage IA (139 genes) Stage | B(139 genes) Stage IA (139 genes) Stage IB(139 genes)
—————— apmpy S e,
Fig. 2 T : ’

P=0.024

Overall Survival

The 139 key genes involved in EGF signaling accurately predict
prognosis of lung cancer patients.

P=0.00081

Overall Survival
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Division of Molecular Cell Signaling

FRIN > 7" MARIERE RS O S5 22 W b I o FE L
FHUTZIENALNATVS, b3, T3l
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- MAPK# 24— R @ in vivo (235 () % HEHED iR
- MAPK A 27— R OFHEE % (/353 % 0 PR O i
PHIEL TR ZED T S,

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.

K1 m MAPK A#Z4— B® in vivo ICHITDEE], RD
BIBY NVBICELBF T —EESHDRRK

MAPK h 24— RISHIRADIESE, 21b, RUTPR—SZUCHBNTER
BREREZEOTI\D, BI5YV/NTHEIE, MAPK HRT— ROEERRE
B Tdhd MAPK, MAPK F7—1 (MAPKK), KU MAPKK #7—
T (MAPKKK) EEEFRZFRT DT EICKY MAPK B R T — RODFFE
MZRFIDEEAOND,

Fig. 1 @ Function of MAPK cascade in vivo, and Formation
of Multikinase Complex by Scaffold Protein

Recent studies indicate that MAPK cascades, in which major components are
MAPK, MAPK kinase (MAPKK), and MAPKK kinase (MAPKKK), play
important roles in cell proliferation, differentiation, and apoptosis. Scaffold
proteins could contribute to the specificity determination of MAPK cascades.

stimuli
scaffold protein

v

cell fate: proliferation
differentiation
apoptosis
B2 W EASFEEM TR N — S RICBIT BRI VY phase sctive Wi
BILPDO&E contrast caspane-3 DAP|

FAEHEENADRBREFTHD LTI SHDONTIVD LIRS
EICBE I DMAISBHNIITONTIDA, EIMINBIIEMTHY, 5
FLNIVTOHRBEERIZIIES>TLENH 2L, ILP BEFREYD
ZDfEH - B, BXUAEEY—ZRANWCERRBREZZT,
JLP-p38 MAPK 2T 7L 4ZE&I3ER B (UVB) EBM TR b— U
BNWTEELHREZEBSE2RE LT,

Fig. 2 B JLP ablation reduces ultraviolet B (UVB)-induced
apoptosis in mice.

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

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

pathways

(1) Deregulated Wnt/p-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 ®m RNA RS2 ZEFCRD-BPIEMRNAD
REMZIEEL TWnt, NF- k B, c-Myc

c‘:hedgehogﬁéﬂﬁ’& U )73-6 Investigation of cancer cells

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

**Noubissi FK, Minamoto T, et al.
Cancer Res 2009;69:8572-8.

*Noubissi F, Minamoto T, et al. B-TrC‘P( Gﬁ-l**\c-Myc
Nature 2006;441:898-901. 1 IGF-11

CRD-BP integrates multiple oncogenic pathways in cancer

Investigation of primar
cancers
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Targeting GSK3[ for Cancer Treatment

WL WA AT HD

| Pivotal roles of GSK3f in cancer | | Identification of GSK3 inhibitors |

Glycogen synthase kinase 3 8 (GSK3 f) 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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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) Identification of novel cancer genes using retroviral insertional
mutagenesis in mice
2) Involvement of histone methyltransferases and demethylases

FHHEE T2 B CHET S IV TES, AR5
ﬁﬁfi VA NWAER YT A% HIVT, BABEER
T MRENCFE L, 2 OMEESH LR QM %8 L
T, HrLOD AT TN ORI &3 A DEE T
BWEOWELZHIEL TV 5, F/o, HERNEET
ZDOWTIE, WEEZNTETHCRREBET LY D A
ZAFRL, AL~V T DDA DIREMNT IR REE DI
FECWHIT 2 e b HEICL TV 5, BIEDOLRWIYET —
TERDEBYTH S,

1) vhaoA IVAEREPAETT VYD A% FH LT

B LD ABHEAR 1 O EE & BEREMRAT
2) LA DATFMALEESR I L UM X FOVILREER & %°

ADIENE - AL OBIR in the initiation and progression of cancer
3) DNADWLX F AL Z S 5 BERZRED D A IS 3) The role of three families of enzymes in DNA demethylation

5 &l pathway on cancer development
4) v IT7U YT AZ OIS LA R T 4) Functional analysis of the novel cancer genes using conditional

DA L~V T D BEBEREAT knockout mice
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Fig.1 W Efficient isolation of candidate tumor suppressor genes using

) E
retrovirus-infected Bloom syndrome model mice

Bloom syndrome is a recessive genetic disorder associated with genomic instability that causes ﬁﬁ?Ull« L] \ BIm#ER
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.

K2 m EXRVDAFIVEEFIEHTDEZDZL IS, VIMIVABAZ
BEDEMELTDTLVD

EZ N UOBIEREEERL, EEHIE, XRERREEHRER2BEYMZNRRICBSL ’ J\irzzn NARTKQTARKSTGGKAPRKQLATKAARKSAPATGGVK f\.
ThB, FEFIMELERDADBRISIEET, BreF UBROEZFAROAT  ier svirss s resnt Cxboro
ELTHRSNTINDIIEBISINETIC, EX MDA FILEZRIHT DBERDZL (TR Mo AT

BTRY) N, VAILZBADENELDIEZRRL, BDAICBITDEI VD AF
INEHIEDEE M ZROS ML TE .,

EX b OBREBHEHETIERT 7 S U —ERNFALOBER

F-i

AFMeRER

MLL SETD1B SETDB2 NSD1
MLL2 SUV39H1  DOTIL SETD2
—_— AT 4— MLL4 SMYD5  EZH2 SMYD2
SET7/9 GLP NSD3 ‘SUV40H1
SMYD3 RIZ ESET SUV40H2
SETMAR  ASHIL GYA SETD8

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 pEp—

R7 w7 M EBxR FARET JMIDIA JMID2A  JMID3  JARIDIA
. — — JMJD1B  JMID2B uTx JARID1B
HEREH £y RET i JMIDIC  JMID2C  UTY SMCX

Lspi  JMID2D  FBXL10 SMCY
W7 £ FILLEROEEAIL KA AR

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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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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Central FaC||it|es Central Research Resource Branch was established, so that the
equipment is accessible by anyone and collaborative research can be
carried out. Below is a list of the facilities.

m BEt/IVY—5— (BEhilRAERSEEEE) Automated Cell Sorter
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Normal or cancer cells consist of heterogeneous cell-
populations. The BD FACS Aria, which was purchased in
2005, allows the isolation of defined cell subset(s) from
heterogeneous mixtures. Cells can be sorted according to
size, granularity, surface markers and DNA content. An
advantage of using the FACS Aria is that cells can be sorted at rates up to 10,000 cells/second in a sterile environment enabling the recovered
cells to be cultured. This is also applicable to transfected cells, where onle a small proportion of the cells may express the antigen of interest.
The FACS Aria has been used for a variety of experiments in stem cell biology, immunology, developmental biology, and cancer biology.

m SEERENIF X ## CT#E experimental small animal CT scanner
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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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mEESL—HY -4+ VEMEE Confocal Laser Scanning Microscopy
i
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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)

X1 m £ FBENAMEDERIEREDRE
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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 M Renal and ovarian anomalies in ADAMTS-1 null mice.

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

To understand the nature of the uptake pathway for hepadnaviruses,
we have begun the search for the host proteins that interacts to
envelope proteins of the duck hepatitis B virus (DHBV) as a model of
these viruses. After our finding of novel carboxypeptidase gp180,
which is now regarded as a host receptor, recent experiments suggest
that second host component may be required with gp180 to fully
reconstitute viral entry.
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Funding Program for Next Generation World-Leading Researchers (NEXT Program) 2 20,150 2 149,500 2 78,390 2 75,390
inl Total 30 121,600 | 35 168,280 | 39 | 320,128 | 39 | 241,725 | 37 | 214,425
RREIES S e
IIR =
SEREE (it )
Other Funds in thousand yen
i SERR2 1AL SRR 224 4 SRR 234 4 SR 244 S5 SERC254E K
WFEHLH A B I A L I
ZaREWETE 8 125,161 7 89,060 | 7 82343 | T 123,460 | 9 155,459
Rt 1 20,000 1 18,000 | 2 17,668 1 16,600 1 3,400
RIS & oL [FEHFFE 2 2,499 4 12,850 5 8,285 3 6,570 5 24,650
il 23 23,614 | 27 32,897 | 22 30,018 | 16 24774 | 23 32,635
el Total 34 171,274 | 39 152,807 | 36 138,314 | 27 171,404 | 38 216,144
xRSO L
Tt - )
Land and Buildings
X g WEFeiT
ST A 894nt
FEVIERIEL | ki3> 2V —biE | (6F)5072nt
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Educational Activities

RFRE - FHFTEE

Graduate Students and Research Students Sk 26 455 H 1 HBUE
7arz s h ot
(=
DA | DABUNRERIE | DAD TEMNERE | DBAD TEREERHIE (N)
Bl | ] 1 3 3
% [ERw 3 0
E I 2 1 2
A werers | 11 1 1 1 1
4_;;& Tl AR AR I 1
K| # % 32
|l !
| 2 | et
5 | i il R
s | 7 N 4 4 5 2
[E]
o | nrmanes 2 2
Bl 11 2 2 1
= I 11
% sl [ 1 | 1
# Il !
MR CRERIE R B ) 2 3 1 6

MR 24 AEFLIC PEASRIETTR Y B PEIRCREAAR IFFE RN

RRBER
Partner Universities and Faculties K 26 425 H 1 HEBE
A& i i JE A TR - R (CEN)
RN AR Hh ] (RN
TR HRE ()
IV E VIERFRS: HE (L e )
o ZIENL R ERE iHE (F 1)
REMERUE |70 e TAA T O
& OIVIENL KA EINV(TZ 8= L)
FU—AT VR A (Y Xua—2)
BALEE R B (ZA A1)
DA P N2 77 7 EHERER (v LT v)
HHE R AR RIS AR L AR FE HEE CK )
R A T e EINARIET BT I —YRERF T EINV(T T 2N—= L)
Partner Faculties 18 E R DS AT KsE (i)
Y I IVRIERE DI AT TET W (Y 7 v)
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Research Activities

1. £EFA - ERARARRS D VRID L

Joint Usage/Research Center Symposium

=] B HEFA - REAFEILS (D ADERR - EHEIW
HICEEHhDEERNHEBMMTANS] OB ZHE
L, "AMREIZI 171403y NTD—U1E
REBRMOHMREDIBRBEBMNELT, v
ROTLERET D, ER25FEEIT, HAE
EHIEZTRT & AUBE X & 7 w6 A FTrT
EDTIAA N URTILE L TRE,
H BF : ER25E 118198 (X)
13:10~18:10
15 i SR OBILARTIVER
RIBEE 1004
JO95 4L
D [TGF-BL I F IV E RERIGIC LD KB ABMLDFE]
KE EF (ERREHAEEFIEFATTAT)
@ EE ERMEEEZEMEBOMEEER]
Bl AR AUBEBREEE RS I
@hﬁ%@1ftaghﬂﬁﬁmt%mﬁ%h$éﬁhj
5t 8 (KRAZAZREZRATH)
CHﬁﬁl?h&éﬂbhﬂﬁ%t%bAzﬁ%wﬂm
M SEREEEREA]
B BT (BRAENAERSEFTF)

® [AKHES R FIC LD Z R MR IS EDEE DS Fi%iE]

BO BF (UBERFEEFRHIEATEA)
GRFHE2 (MR TOTAI VAR ETRZD

i : QOEFRDH A D3RP

Ll BR— (JUNKZEEBAEEZRTTRT)

OFRIEE  [HhADERT/ LAEEEX—/X—0
Ei1—%]
2% & (RRAZERZMITE)

RN T T T =N W PO T

IR Ly Sy
mm~ﬂmﬂ:-#~:i:ruﬁ:a :

2. ERERIFAENE

DURIVDLKT AT I

PRIES VRSO L

International Symposium on Tumor Biology in Kanazawa & Symposium on Drug Discovery in Academic

=] B - B ADER R UERKRMFTRIBICHS T DEEZR
CEFBERZBNELT, BRADE RO
FREZIBEL CHET D,
H B Ep26E 1 B23H(KR) 12:40~18:30
FER26F 1 B24H (%) 9:00~16: 50
1% T SIRTOEIVIRTIVERR
RIGER 0 3847 (2BHBEN)
TO05 L
Dtvavl:
Tumor Metabolism-central carbon metabolism and anti-oxidant
=1 BB (ERXENAEESIEFAZI)
He ®MBB (FEXZ)
AIEII DA (RIEKRF)
@tzviavi.:
Tumor Metabolism-central carbon metabolism and lipid metabolism
pEd F (ERXZHAEES TR
GH HES (RREEZLSHITAT)
Mi-Kyung Kim (VD)L KZ - 88H)
@tvzaxvil:
Tumor Metabolism-senescence and beyond
Daniel S.Peeper (FZ I hAMRFEFT - 75> 5)
R B (WARREHARTRT)
@tv i 3N : Short Talks by young investigators
Award Shamma (FRAZN A ERESIERAZIRT)
EE Zx (RXENAEESEFEFR)
FTIE—E (RXENAEESEHITART)
HH RE (BRRENAEERTIHFTRT)

®+t w3V : Big Data & System Biology
G BT (RXZFEIMRSE)
André R (/O XE - T52))
HHBEER (RRAF)
AR BBE (B LZHAEAT)
GtviaV:
Bioinformatics and Drug Development,Drug
Resistance
Hi7g H*ﬁ (FLMKRE)
ELN & (KRXZF)
i —1‘ (BRXEN A EESIEHTTAT)
@45RI5EE : Drug Development
Nicholas B.Lydon
(TIW—=TVYMATFA R - T X A)

~

Ty




3. PAERFHIHAFEFR HEFIA - LERANSATER RIS

Joint Usage/Research Center Research results report meeting

B B HBENA - HERRRRE L TORERES I URBMFERE @ [A0O7077—EADAM28AZM & L7 b MEUEER
BEM DD, BFFEICHRRSNIABHRREDH ENGORE] (8 FR - BEEZKT)
AARBYEZZEBANNL. HRARRBEZZHEL TS, ® [REEHENAIZHITDCX3CLT-CX3CR1 2 2T LDRRELE

H B ER25%F1282480K) 13:30~17:10 BERREmRNT]  OIBE 840 - MFMLBILEMNKE)

15 P SRAFERMFRREER GI1E AVA-IL ® [F— b7 72—EKeapl-Nif22 A7 LDEENHERE © 2D

KISEE 70N RECESIBIE

TS L UMV HERR - AmBIEAEARREESZ R SRTAT)

@ m%wmmmmw}aL,u-:;m%uuﬁ%p53 Rbv k

IC K BB CE - IEE BRI BT BRI
(EEI':P %IJEIH FEXRF)
@ [GSK3BHEBICLDENAARBEDD FEBDREMR LR
HEBEADICA]  (8IF X - S REMAE) £
Q@ [Fh'A - RREICEHIT D MEREEERMIEEB ORI

(AE ZE - BBEKF)

4. BRREDAERFIHAFTR - EEXZELBIABRSES VROV L

Cancer Research Institute Kanazawa University & Fudan University Shanghai Cancer Center Symposium

=] B FR22F 7 BICESBEZRIBE 2 MUK, TR, @ T[Circumvention of molecular targeted drug-resistance in
bBTENnZnREHREL. OXBEOXEHIED— lung cancer] KB B (ERAZH AEESETT)
BOREEZR>TI\D, ® [Prostate Cancer in China: Epidemiology, Characteristics

= BS: Ep25F10811H(®) 13:10~16:20 and Management] Yao Zhu(8BXZ EBHARKRR)

1% P SRAZEAMZXRNEER G1H AVKR—IL ® [Expanding Roles of the CCL3 Axis in Carcinogenesis

FRiZE#  55A and Leukemogenesis Processes---Beyond Leukocyte

ARk VN Chemotaxil] MEHE BS (ZRXZEH AERHIEFFEAT)

@ TALK, ROS1 and RET fusions in lung adenocarcinomas
from China) Yihua Sun (8B X% EBH ASRER)

@ TInvolvement of histone methyl-modifying enzymes in
cancer development identified by retroviral insertional
mutagenesis] A B2 (RRXZEHAEERFIEATET)

® [Overexpressed CD59 in Cancer Cells: Mechanisms
and Strategies] Weiguo Hu({EB X% BN ASRR)

4

5. XEREREBRERAS

International Interaction Event for Graduate Students in Cancer Research Field

B B ZEOAZRENE, HARERRCRRIREITOZET, HARAOMBYT 2AZMKR
4N, Bk, BRREABAMAES LTCORRICDAENDZEABNE L THIE,
B B FEa25E9811H (k) 14:00~16:00
15 T SRAENAERSIEMRER 48 ==
SRISEE - 9404
JO95 L4
F1E FARER)
(MBoram Choi (8H)
SN ABEBGFDAFIALT—H—EBIFHERICDINT
@B X# (BA)
mMTORC 1SEMLIC LD MEE T TILDIER & BBTICDINT

@I Ketut Gunaruta (f > R377)
BEMEGREICSITD G OEMEHEEICDINT
@Teasu Han (8E)
BHAIZH T D microRNARIRHIEZLDIAFTICDINT
E28 (BERXRR)
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Campus Locations

ﬁiRl_'EW S JEREE B EEE

Kanazawa city

(O
£IRFAIC

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

hEAEEHIEIERTE PR

Cancer Research Institute

IEEHIHRT I

Division of Translational and Clinical Oncology

EEANHARS T

Division of Medical Oncology

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

A HRE1TE D AERHIHRE R

Cancer Research Institute
E#
LB
®
4 ‘0 R ﬁF&l%ﬁﬂT
P

Q
AMA o
d ¥

Q@ RERDSDT7 IR (HLEEHE/NIFIADIHEE) Access from Kanazawa Station by bus(Hokurikutetsudo Bus)

| J=[EE R ZAv W=E++ N2 (BEEHEHARIE, EERNRAESE)
Kakuma Campus Takara-machi Campus (Division of Translational and Clinical
[ERAFESRMEI NZETEZXT FREHN3M4 D Oncology,Division of Medical Oncology)
To bus stop "Kanazawa Univ. shizenken-mae" about 34 min. [NAIE (Z722M)] NZEFEET FEK 20 9
SRREOGRS— reRAS (BE)] 5 To bus stop "Kodatsuno" about 20 min.

SRREOGFE— [11] resmsm 55

Kanazawa Station East Exit ®
i [Kanazawa Univ. (Kakuma) ] Kanazawa Station East Exit @— [Toubusyako] etc
SRRENORE- [13] [5aE - BT 55
Kanazawa Station East Exit ®— [Yuyagahara - louzan] etc
SRAEOGRE~ [10] [smem) 54

Kanazawa Station West Exit ®— [Toubusyakol etc

TRAZNAERTIEHHAFTATIRE
w % SRRENAEESEATIRT
FifEi T 920-1192 FHRHABE
Kakuma-machi, Kanazawa, 920-1192
T 920-0934 HRMEM13&F 15
(FEBHHATIE, BEARHAFTIE)
13-1, Takara-machi, Kanazawa, 920-0934
(Division of Translational and Clinical Oncology,
Division of Medical Oncology)
TEL (076) 264-6700 FAX (076) 234-4527
. URL : http://www.kanazawa-u.ac.jp/"ganken/
R+ /2 EEHEHARSE, BEERNMHARIE MAIL : y-somu@adm.kanazawa-u.ac.jp




