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Preface

The Kanazawa University Cancer Research Institute (KU-CRI)
bears the distinction of being the only institute solely focused on
cancer research amongst the Research Institutes and Centers of
Japan National Universities. Since its establishment in 1967,
KU-CRI has made numerous groundbreaking contributions to the
fields of basic and clinical cancer research. At present, we are
focused on deepening our understanding of cancer stem cell and
the role of the tumor microenvironment, for the discovery of novel
molecular therapeutic targets. To accomplish these, the Institute
aspires to generate state-of-the-art cancer models by innovating on
cutting-edge technologies, such as genetically engineered mouse,
patient-derived xenograft and molecular imaging. Our consuming
passion is to usher in a new era of cancer treatment in which
malignant diseases are completely curative. Our comprehensive
approach is organized into three distinct research programs:
Cancer and Stem Cell, Cancer Microenvironment, Cancer Molec-
ular Target Exploration, to be complemented by the Innovative
Cancer Model Research Center.

In 2010, KU-CRI was commissioned by the Ministry of Educa-
tion, Culture, Sports, Science and Technology (MEXT) as a Joint
Usage/Research Center on "Metastasis and Drug Resistance”. This
initiative brings together scientists from diverse fields including
natural science, engineering, and clinical therapeutics in forming a
cross-discipline alliance against cancer metastasis and drug
resistance. In 2016, KU-CRI was re-authorized as the same Joint
Usage/Research Center on Metastasis and Drug Resistance for
another 6 years. With this mandate from the government of Japan,
KU-CRI members endeavor to broaden our collaboration national-
ly and internationally in our battle against cancer.

With the publication of the 2020 Kanazawa University Cancer
Research Institute Outline, | would like to request your continuous
support and understanding.

Atsushi Hirao
Director, 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

= S BN HS BER FT M ER

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 T ) D 72 b B i Ji WE T i 3¢ 05T % Cancer Research Facility was established in School of Medicine for "the
3h, ﬁf‘ﬁﬁﬁ MUEAAL AR M R 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 I e F e EE RG STERRED AT E &Y,
AN, DAV, TSR, SEAY), NIEAE, HEE
{bsfptik e UM R O 8 WESEHRM ARl & ufe,

RIS IR R e (&, 23 AWFTEIT 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
AR 2R S 41, AR 2SRRI RIF TS8R 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
BEF et o I (3 R~ B B T i B & A & udes 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 O AR TR 2 > & —, 43 TRS %3 A BEJETIE T2 B 76
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 & e
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.

2015. 4. 1
St AT TNV > 2 — D S e,

Innovative Cancer Model Research Center opened.
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Successive Directors

NZE#IZ Professor Emeritus
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1942. 4. 8~1954. 3.31  H ¥ M 5 FEEOHEITE ISHIZAKA, Shinkichi
1954. 4.1 ~1954. 6.30 FOmEOIE = RSB T R SRE L TODA, Shozo

1954. 7.1~1958. 6.30 W & I A S OKAMOTO, Hajime
1958. 7. 1 ~1961.6.30 #fi ~ 1 & " KAKISHITA, Masamichi
1961. 7. 1~1962. 6.30 7 JHE =S " SAITO, Koichiro
1962. 7. 1~1966.6.30 fi W 4 15 " ISHIZAKI, Arinobu
1966. 7. 1~1967.5.31  f}t Ji% 5E 4 ITOU, Ryo

1961. 4. 1~1967.5.31 i A& 2 EPTTERE R OKAMOTO, Hajime
1967. 6. 1~1967. 8.14 i A& B DBSAWETTIT RS IR OKAMOTO, Hajime
1967. 8.15~1968. 3.31 i 7 o PAWMREITE OKAMOTO, Hajime
1968. 4. 1 ~1971. 3.31 47 JIl K JJ M A " ISHIKAWA, Tachiomaru
1971. 4.1 ~1975. 1.30 T e DA TR SR HR ITOU, Ryo

1975. 1.31~1978. 4. 1 7o se o DA ITOU, Ryo

1978. 4.2 ~1982. 4. 1 BoR = " KOSHIMURA, Saburo
1982. 4.2~1984. 4. 1 B oM oA o " KURATA, Yoriaki
1984. 4. 2~1988. 3.31  JYeHiy 2 — " HATANO, Motoichi
1988. 4. 1~1990.3.31 £ W # 7 4 MIGITA, Shunsuke
1990. 4. 1~1993.3.31  f 14 & " KAMEYAMA, Tadanori
1993. 4. 1~1997.3.31 & #& =5F 13 " TAKAHASHI, Morinobu
1997. 4. 1~2001.3.31 )& f & =% " MAI, Masayoshi

2001. 4. 1~2005.3.31 |1 A& # — " YAMAMOTO, Ken-ichi
2005. 4. 1~2009. 3.31 & % i " SATO, Hiroshi

2009. 4. 1~2011.3.31 [ M ® @ " MUKAIDA, Naofumi
2011.4.1~2013.3.31 10 M E = HAMERGIETITEIR MUKAIDA, Naofumi
2013. 4.1~2017.3.31 kK W IE fit " OSHIMA, Masanobu
2017. 4.1~ R A " HIRAO, Atsushi
HEKHEHRE Successive Directors of the Institute Hospital

1964. 4. 1~1965. 7.31 K E # X HO5EmHEREERE MIZUKAMI, Tetsuji
1965. 8. 1 ~1966. 2. 1 T I " ISHIZAKI, Arinobu
1966. 2. 1 ~1967. 6. 1 " & Rk — " KURAKANE, Kyuichi
1967.6.1~1982.4.20 & & K — DAWIRHERbE KURAKANE, Kyuichi
1982. 4.20~1983. 1.31 & @t 1E 2% DAWHHIERKEE S FHIL MAI, Masayoshi

1983. 2. 1 ~1991. 1.31  J& fF 1E #& DAWEIHEREBRE MAI, Masayoshi

1991. 2. 1~1993. 1.31  # =X & I " SAWABU, Norio
1993. 2.1 ~1997. 1.31 s E #% " MAI, Masayoshi

1997. 2. 1 ~2001.3.31 # & # I 4 SAWABU, Norio
2001. 4.1~2001.9.30 ¥ ® & M HAWETHERREEZGT S SAWABU, Norio
NBH ARMRMEEY—K Center for Cancer and Stem Cell Research

2006. 4. 1~2009.3.31 [ W @ o MUKAIDA, Naofumi
2009. 4. 1~2010.3.31 ¢ R Edd HIRAO, Atsushi

MINAMOTO, Toshinari

KURATA, Yoriaki
MURAKAMI, Seishi
HARADA, Fumio
SATO, Hiroshi

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

"
Acting Director of Cancer Research Institute

Director of Cancer Research Institute

Director of Tuberculosis Research Institute Hospital

"

"
Director of Cancer Research Institute Hospital
Acting Director of Cancer Research Institute Hospital

Director of Cancer Research Institute Hospital

NS FENI’AEBRMFERAFEEZY—K Molecular and Cellular Targeting Translational Oncology Center
2006. 4. 1 ~2010. 3.31

TAKAHASHI, Morinobu
SAWABU, Norio
YAMAMOTO, Ken-ichi
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Innovative Cancer Model Research Center

Ein az 7 A
Cancer and Stem Cell Research Program

WO E R WK W

Division of Genetics

N T W% g
Division of Cancer Cell Biology

L LJmn () —F 717 = 94—

Division of Epithelial Stem Cell Biology

67\

SR T et 0k B S BRI
Division of Molecular Genetics

L S o e T i o

Division of Oncology and Molecular Biology
S e S SO S TV S T T2 .
Division of Molecular Bioregulation
R 0 T I S

Division of Immunology and Molecular Biology

Core Frogram L SABMUNBBEME o S A | IG5 0 & R W PR W
Cancer Microenvironment Research Program Division of Tumor Dynamics and Regulation
P AT
fJVbﬁEﬁi“ﬁﬂ ivision of Tumor iology and Bioimaging
R Y 7 kNG W%
Cancer Research ——| Division of Molecular Cell Signaling
Institute L AN TEINER Iy a__ | W % # #H OB % S B
(Fif E) Cancer Molecular Target Exploration Program %nsu:: of Trandlational and Clinical Oncology
i L_Bne s /2 I 7 209
(Director Generdl) Divisik?)n of Functional Genomics
| BASTEMERMEI OIS A & B N B W R 4 W
Cancer Therapeutics Development Program Division of Medical Oncology
L e St
Central Research Resource Branch
AN JE A= b (5 TPD
Inflammation and Epithelial Plasticity
| A ERIEE R = (TP
A E R S a5 A Microenvironment Regulation in Cancer Stem Cells
Creative Human Resources Development Program | IhavRNI7HEZ=_v TP
Mitochondrial Dynamicsin Stem Cells
L DA - SR EAEN 2=y b (# T-PI)
Cancer—Immune System Interactions
b MaAERN
Human Cancer Tissue Bank
| U AFED A N S
Mouse Carcinogenesis Model Tissue Bank
e R asAKINElR s> 2
| Mmoo n_ | R WF % K B w5 4| Human Cancer Cell Line Bank
Strategic Program Collaborative Research Support Program | BALEE - rIpf Aoy —2=w b
Cancer Chemical Biology & Drug Discovery Unit
| ARG
Pre-clinical Research Facility
L mpasims
Clinical Research Facility
—EALAET 77
I I
° orkeFrogram i A R
General Affairs
Senior Director Director Vice Director Research Cooperative Affairs
L= & &
Accounting
m [ — ]
B
Number of Staff
247 H 1 HBHE
£ HEZUR il b # al FHEZE Aol
Professors | Associate Professors Lecturers Assistant Professors Total Professors Grand Total
11 6 0 21 38 4 42
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Research Activities
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Innovative Cancer Model Research Center

B EEEEEMRRESE Division of Genetics

BEAE LM HEHE KB & B AL EefE M
Professor Associate Professor Assistant Professor VOON, Dominic Chih Cheng
OSHIMA, Masanobu OSHIMA, Hiroko NAKAYAMA, Mizuho Associate Professor
TR EE P

B S FREMRSE Division of Cancer Cell Biology

BiE BB MY B 7ty B BE MR R’A

Professor Assistant Professor Assistant Professor
GOTOH, Noriko NISHIMURA, Tatsunori TAKEUCHI, Yasuto
HFMBIRAMEEFPI

B _FRREHMRMATESEF Division of Epithelial Stem Cell Biology

Ut—F-JO07zv— B Ak F03h
NICHOLAS, Barker Assistant Professor
Research Professor MURAKAMI, Kazuhiro




IESETEFHA D

BHEHFEERRE

MW T, HBARKREDAZRLET 2L
MVADI I L OEMH L oI Z HisL T, #
o 22T, B 5 AT ) A REBINLL,
IR ay 7 M #iEL T3
(FSAN—ZEBRICEDEMLREE] KEBATEL
EYEILICBS Y 2 R 94 NN—E{Z BB ZHAGDET
BALIYUAETIVEB LS A VG ) A RS,
KIG %3 AR e D TEMEAL B S0 T i B8 BE #7312 13 Apc,
Kras, Tgfbr2 2% DHAFTHEVPHEHETH S L #IHS
2 L7z (Sakai E, et al, Cancer Res, 2018),

(Stat3 (S K D5 L s MR DAEFFHIM] R 0F K i1 3L
LR A - Stat3 DR TR~ T Ak L O Bk
FNH A RO LY, BEREGTECNT 2
PR Stat3 (F e &El 2 7903, APCE{E T
RN U 7215 RS (I B e w2 & 2R L
7z (Oshima H, et al, FASEB J, 2019),
[REEMRENBEHN AREIZHITS microRNA DEEI] Wnt
ST FNERIERICOMEEHICE DV EBAZIEET S
Gan v A% HO i & 0, IL-1 KFIIC KT 5
miR-135b A3EEHA N O HYHEIZ I % it 2 2 & %W
LU, RIERIMKAFHI 2 HTRIE AT LTt
# L7 (Han TS, et al, Gastroenterology, 2019),
[NOX1/ROS 2T+ IIC LD BHAFKEHE] Can~ v
AB AT, TNF- a 771012 NOX1 A39E BT %
CEEWLEMIC LI, 512, NOXT 2k VEAINS
WS (ROS) 3E RZHII DAL PEFEE IR H
% SOX2 ¥ 7 F N i L, HWAJE 2T 2 ]1HE
PEAH¥E z Hhz (Echizen K, et al, Oncogene, 2019),

B RERTICKDENARERERE

EOUVERRICIVEMREEZREL/CBRELETIE, 1 bAA
2IAL-1 (2K W miR-135b AYEIRL, TNF-a iKW NOX/ROS #REghH
EML, ZhEh, BHER ERBEORS LML, 185EM, BEEZTTEL
TBNWAREZRET D,

(Han et al. Gastroenterology, 2019; Echizen et al, Oncogene,
2019)

Helicobacter pylori infection induces chronic gastritis where inflammatory
cytokine expression is increased. IL-1 further induces expression of miR-135b,
while TNF-O activates NOX1/ROS pathway. Consequently, acquisition of
stemness, proliferation and migration ability is induced, which contributes to
tumorigenesis.

(Han et a, Gastroenterology, 2019; Echizen et al, Oncogene, 2019)

Aims and Major projects

It has been established that “ cancer isagenetic disease’. On the
other hand, it has also been elucidated that tumor microenviron-
ment plays an important role in tumorigenesis. We have
constructed novel mouse models and organoids, and examined
phenotypes to understand mechanism for invasion and metastasis
of gastrointestinal cancers.
[Colon cancer progression models by driver mutations)
We introduced five driver mutationsfor colorectal cancer develop-
ment in mouse intestine, and found that mutations in Apc, Kras,
and Tgfbr2 is a minimum core for malignant phenotype in the
primary cancer and efficient liver metastasis. (Sakai E, Nakayama
M, et al, Cancer Res, 2018).
[The role of Stat3 in intestinal stem cell homeostasis]
Stat3 is an important transcription factor in inflammation. Using
Stat3 mutant mice, we have identified that Stat3 is required for
regeneration of damaged intestinal epithelia, while it is dispens-
able for Wnt activation-associated tumorigenesis (OshimaH, et al,
FASEB J, 2019).
[microRNA in inflammation-induced gastric cancer]
Using Gan mice, a model for gastric cancer, we found that
miR-135b is upregulated in an inflammation dependent manner.
Moreover, we have demonstrated a possible role of miR-135b in
proliferation and invasion of gastric cancer cells (Han TS, et al,
Gastroenterology, 2019).
[NOX1/ROS in inflammation-induced gastric cancer]
In the Gan mouse gastric tumors, inflammatory responsesinduces
activation of NOX1 family. Then, increased reactive oxygen
species (ROS) signaling further induces SOX2 signaling, which
may contribute to tumorigenesis in gastric mucosa (Echizen K, et
al, Oncogene, 2019).
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Division of Cancer Cell Biology

i SIREAIRLCIEE L, JERER LD S BiR A & i 4
LWRDOEMEZ HIFL TV 3, oy FEYE, M
JAYIAINTFE, S5ICBERITION A4 74T 4
7 AR B GO T, FWOFIATE LR % 0 55 12 i
BBFEZRNT 27002 M~— 27—, ZLT
B LD AAIBIE D 12D DH 12755y T D %6 FL % 3
H, NFAV—=2aF ) —FANEERL TV,
L. il —FmesET LR E LT

FUE I LD REE N TH Y, SRHALMELL

NC—AD—H I —FAFCHET 2, Fig, MY

TNVAHT 4 724 7R, FRE L REETETT

BHEO, EE, TEREBBOKRE RO DI

B OEEIRBRENTWHE, AEHIE, TV A

FET IR, b N ELE OISR %2 FH U 72 J Al e

DFFATH> 5, FEERMUR N OB Sr TR 098 D 22 I
Y= —DHFERETHOT V5,
v MFUEEIRBIAD A7 a4 N5, AVH A4
K E;#E, patient-derived xenograft(PDX) % f4E L,
HruZibLTwb,

2. Nigs DB Wi~ — 21— K O TR DO FRER
R Bl I & 2T HE B, WD — %
HHTVD, WK TFZERS 7 FAZED T IS
AT LNEVENTE IO A, Bl o SRS L
KAl % O B ISR G HREZ ERT 272008
=R FENOEREZ{T>T V5,
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Our major research interest is to elucidate the molecular mecha-
nisms 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. We are collecting
breast cancer patient samples and culturing them as spheroids
and organoids and constructing patient-derived xnograft models
(PDXs).

2. ldentification of new biomarkers and molecular targets of lung
cancers by systems biology approach
Our hypothesisis that elucidation of the molecular mechanisms
of addiction of lung epithelial cellsto 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. Signa 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 rolesfor avariety 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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Cancer stem-like cells (CSCs) are expanded in the CSC niche by increased
frequency of symmetric cell divisions at the expense of asymmetric cell
divisions. The symmetric division of CSCs is important for the malignant
properties of cancer. A cytokine, semaphorin 3 (Sema3), produced from the
CSC niche induces symmetric divisions of CSCsto expand the CSC population.
Sema3 induced interaction among MICAL3, collapsin response mediator
protein 2 (CRMP2), and Numb. The niche factor Sema3-stimulated
NPL/MICAL3/CRMP2/Numb axis appears to expand CSCs at least partly
through increased frequency of MICAL3-mediated symmetric division of
CSCs.
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Aims and the Projects

We aim to elucidate the mechanisms of self-renewal regulation
of Lgr5 positive epithelial stem cells through generation of the
novel in vivo cell lineage tracing system as well as organoids
culture method. Moreover, we will examine the regulation of
cancer stem cells of gastric, ovarian and breast cancers. Based on
these studies, we would like proceed the regenerative medicine
utilizing the regenerative capacity of tissue stem cells, and the drug
development for cancer prevention and therapy by suppressing the
Lgr5-positive stem cell properties.

Figures
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We have devel oped the technology of organoid culture (left) and in vivo cell lineage tracking system (right), and we promote our research with the aim of elucidation of
tissue stem cell regulation mechanism in epithelial cells of normal and cancer tissues.
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Stem cells are defined as cells that have the ability to
perpetuate undifferentiated status through self-renewal, and
develop into mature cells through differentiation. It has been
demonstrated that fine-tuning of self-renewal and differentiation
programs, mediated by cooperative networks with intrinsic and
extrinsic factors, contributes to stem cell homeostasis in vivo.
We have revealed that genes that are involved in longevity,
including FOXO and mTOR pathways, contribute to the mainte-
nance of stem cell self-renewal capacity. Thus, signaling path-
ways for control of intracellular metabolism may play acritical
role in stem cell regulation. Furthermore, we have recently iden-
tified a molecule that protects hematopoietic homeostasis under
diet-induced stress. These findings demonstrate that nutrition-
associated signals are critical for determination of stem cell fate.

Dysregulation of self-renewal activity, due to genetic and
epigenetic abnormalities, causes tumorigenesis. Acquisition of
stem cell property, stemness, promotes malignant progression in
cancer. The investigation of distinct and parallel rolesin 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 @ mTOR and FOXO pathwaysin quiescent hematopoietic stem cells
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Fig.3 @ mTOR complex in leukemia stem cells
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We have been investigating the ways to control the malignant
progression of cancers by analyzing the molecular mechanism of
various phenomena that occur when the RB1 function is
suppressed. As aresult, we came to theideathat it would be better
to consider treatment methods for cancersthose RB1 isstill usable
and those RB1 is no longer usable.

® Almost all oncogenic signals enhance the function of
cyclin-dependent kinases (CDK9) by elevating the expression of
D-type cyclins (Figure 1). This consequently induces RB1
mono-phosphorylation, which triggers full phosphorylation.
Synthetic CDK4/6 inhibitors block RB1 mono-phosphorylation
thereby revive RB1 functions to suppress tumors. We are trying to
elucidate the detailed molecular mechanism of the efficacy of
CDK4/6 inhibitors and the intrinsic resistance mechanisms in
consideration of the expanded application.

® RB1 deficiency in mice can induce various tumors (Figure 2).
We previoudly reported that loss of RB1 function not only
promotes cell cycle progression, but also enhances Ras oncogenic
signal and remodels intracellular metabolism and tumor
microenvironment to facilitate cancer cell survival. We are
currently focusing on a metabolic gene called SUCLA?2 that is
co-deleted upon genomic aberration involving RBL We are
developing anew drug to treat advanced prostate cancer that lacks
SUCLAZ2.
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Fig.1

All oncogenic roads lead to suppress RB1 functions.
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Fig.2

Brain tumor (left) and liver cancer (right) induced by inactivation of RB1 function.
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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.
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Fig. 1 ® Roles of chemokines in tumor progression and
metastasis processes

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

a. Regulation of immune cell trafficking

b. Induction of neovascularization

¢. Enhancement of tumor cell motility

d. Induction of production of bioactive substances by tumor and stromal cells
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Fig. 2 @ Chronic myeloid leukemia (CML) and chemokines

Basophil-like cells increase in CML and constitutively express CCL3.
Basophil-derived CCL3 inhibits the proliferation of HSPCs which compete
with leukemia-initiating cells for the commonly shared niches, thereby
facilitating CML development.
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Each cell composing our body is programmed to kill itself when
necessary. Apoptosis is a common type of such programmed cell
death. To prevent oncogenesis, cells often die by apoptosis when their
genes are severely damaged by radiation, oxidative stress, etc. Many
chemotherapeutic agents aso induce apoptosisin tumor cells.

Meanwhile, recently, it was reveaed that dying and/or dead cells
release avariety of inflammatory factors. Because many cells were
killed in tumors by hypoxia, anti-tumor immune responses, or thera-
peutic treatments, it can be assumed that dead cell-derived inflamma-
tory factors contribute to the generation of inflammatory environment
of tumor tissues, and hence play an important role in the tumor devel-
opment. In addition, several novel modes of programmed cell death
that are clearly distinct from apoptosis have been discovered.

In our laboratory, we are studying the molecular mechanisms of
induction and execution of programmed cell death, and dead cell-
derived inflammatory factors, aiming to find new strategy to induce

programmed death of tumor cellsthat is greatly effective for tumor
eradication
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Fig. 1 ® Apoptosis (left) and pyroptosis (right) of
human colon cancer cells

We devel oped an experimental system in which apoptosisor pyroptosis
can be selectively induced in the COLO205 human colon cancer cell
line. Apoptotic cells (closed arrow heads) were extensively
fragmented, whereas pyroptotic cells swelled and ruptured like
necrotic cells.
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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 pyroptosisin response
to muramyl dipeptide (MDP) treatment into the COLO205 human colon cancer cell line.
CLC12N2 (but not COL0O205) tumor implant in nude mice were rejected when pyroptosis was
induced by intravenous injections of MDP (arrows).
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HGF (hepatocyte growth factor) and itsreceptor MET exert biolog-
ical activities, including cell proliferation, migration, survival, and
morphogenesis in diverse biological processes. HGF plays critical
roles in dynamic epitheliad 3-D morphogenesis, regeneration, and
protection of tissues. In cancer tissues, however, activation of Met
receptor is associated with maignant behavior of cancer, i.e,
invasion, metastasis, and drug resistance (survival of cancer cells
even in the presence of anticancer agent). Through cross-disciplinary
research with cyclic peptide technology, we recently discovered
artificial HGF (artificial MET-ligand) and HGF-inhibitory cyclic
peptide. Using molecular dynamics analysis by high-speed atomic
force microscopy technology, we revesled a new mechanism for
growth factor receptor activation. By cross-disciplinary approach and
innovative technology, we progress 1) roles and mechanisms of
activation of HGF-MET pathway in cancer microenvironment and
metastatic niche formation, 2) drug discovery approach by cyclic
peptides targeting HGF-MET for cancer diagnosis and therapeutics,
3) dynamic structural base for MET activation, 4) physiological roles
and mechanisms of MET-mediated innate immune response.
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Fig. 1 ® Two-pronged roles of HGF.

Dynamic migration and morphogenesis and promotion of cell survival mediated by the HGF-MET pathway play rolesin tissue regeneration and protection (right
part). In tumor tissues, dynamic cell migration and cancer cell survival promoted by MET participate in metastasis and drug resistance (left part).
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Since the discovery of an oncogene encoding a protein kinase,
inhibition of its activity has been expected as a magica weapon
against cancer and in practice, selective inhibitors of Abl, EGFR,
BRAF, etc. have shown grest clinical results. However the emergence
of drug resistance to these targeted therapies has become one of the
greatest challenges facing cancer medicine. We have discovered that
fibroblasts present in the melanoma microenvironment play an
important role in the establishment of a temporary drugresistant
environment “safe haven” for BRAF inhibitors. We have also
clarified that organ specificity exists in the response to BRAF
inhibitors both clinically and experimentally. These results strongly
suggest that we need to teke into account the impact of tumor
microenvironment on cancer treatment.

Our laboratory considers combining a therapeutic strategy
targeting organ-specific tumor microenvironment to medica
approach based on cancer genome information as “next generation
precision medicing” and aimsto clarify the mechanisms of cancer cell
modification by tumor microenvironments. Especialy we focus on
the interactive epigenetic regulation between cancer cells and stromal
cells in the central nervous system and its involvement in drug
resistance and reconstruction of neuroimmune system. Our goal isto
establish innovative treatment strategies for surgically-incurable
primary and metastatic brain tumors.
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Fig. 1@ “Safe haven” - A temporary drug-resistant microenvironment

BRAF mutant melanoma responds well to BRAF inhibitors, however some cells are protected by atemporary drug-resistant microenvironment “safe haven” created by
paradoxically activated melanoma-associated fibroblasts.

Melanoma cells inside the safe haven keep proliferating while the whole tumor seems to be well controled, which can be the sourse of recurrence after months with
additional genetic mutations. Scale = 100 um
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Fig. 1 ® Function of MAPK cascade in vivo, and Formation
of Multikinase Complex by Scaffold Protein

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

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

Theultraviolet 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 Jlp-deficient
mice. Our results suggest that JLP plays an important role in this apoptosis by
modulating p38 MAPK signaling cascades.
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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/B-catenin signaling

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

clinical tranglation
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 patientsin clinical setting.

1 ®m RNA RS2 ZEFCRD-BPIEMRNAD
REMZEIEEL TWnt, NF- k B, c-Myc
&hedgehogiRig ) 093

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

CRD-BP integrates multiple oncogenic pathways in cancer

nvestigation of cancer cells

Investigation of primar
\ cancers

ﬂ. B-catenin
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**Noubissi FK, Minamoto T, et al. 1 Oncogenic
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Glycogen synthase kinase 33 (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).

Targeting GSK3[ for Cancer Treatment

| Pivotal roles of GSK3f in cancer | | Identification of GSK3 inhibitors |
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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
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3) E#iJEa— FRNAOS AR 151 2 1% 3) The role of long non-coding RNAs in malignant progression of
4) Sy o7 v AW L AR EEE T cancer
DARR L~V T DO BEREMEHT 4) Functional analysis of the novel cancer genes using conditional
knockout mice
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Fig.1 m Efficient isolation of candidate tumor suppressor genes using
retrovirus-infected Bloom syndrome model mice

Bloom syndrome is a recessive genetic disorder associated with genomic instability that causes
affected people to be prone to cancer. The mutant mice for Bloom (BIm) gene showed increased
rate of sister chromatid exchange, somatic recombination and loss of heterozygosity. The BIm
mutant mice enhance our ability to identify tumor suppressor genes, because the tumors derived
from virus-infected BIm mice are more likely to carry viral integrations in both alleles of tumor
suppressor genes through their genomic instability.
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Fig.2 ® Mos of the genesthat encode histone methyltransferasesand demethylases
areshown to bethetar getsof retroviral insertional mutagenesisin mice

Histone modifications have important roles in regulating gene expression and genome function by
establishing global chromatin environments. The methylation of four lysine (K) residues on the
tail of histone H3 (K4, K9, K27 and K36) is regulated by a large number of histone
methyltransferases and demethylases. Among them, most of the genes (shown in red) were
identified as the targets of retroviral integrations, which indicated their important roles in
oncogenesis.

Histone modifying enzymes were found to be implicated
in cancer development
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Drug resistance is the major obstacle of cancer therapy. Drug
tolerance is the basis for acquired resistance, and its mechanisms
still remain unclear. Our researches focus on clarifying
mechanism of targeted drug tolerance/acquired resistance and
circumvention of the tolerance/acquired resistance in various
types of cancers with driver oncogenes.

We also performing researches to clarify the molecular
mechanisms of targeted drug resistance in central nervous system
(CNS), utilizing in vivo imaging models of several tumor types.

H1 ® SFREOFERASRUESTEOS FRIEBAERRICAIIT L
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Fig.1 B Research for identification of mechanisms of drug tolerance and
acquired resistance and its circumvention
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Fig.2 B Research for identification of mechanisms of drug resistance in CNS

and development of new therapy
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Central Facilities Central Research Resource Branch was established, so that the
equipment is accessible by anyone and collaborative research can be
carried out. Below isalist 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 Ariaisthat cells can be sorted at rates up to 10,000 cells/second in a sterile environment enabling the recovered
cellsto be cultured. Thisis 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 avariety of experimentsin stem cell biology, immunology, developmental biology, and cancer biology.
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The LaTheta™ CT scanner is designed for small animals
and intended especially for the in-vivo and ex-vivo animal
research. Its extremely sensitive detector allows working
with low energy x-ray source, making possible |ongitudinal
studies. This CT scanner has been used to monitor tumour
growth and metastasis.
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The DNA Sequencer determines the cloned DNA's base sequence automatically, unlike the old method, it uses no radioactive substances.
The method used here is to distinguish the base by laser from 4 varieties of fluorescence activated substances, in addition, it is also equipped

to read the sequences automatically, and analyze the data. It is frequently used to determine the base sequences of the different human and
mouse genes.
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The confocal laser scanning microscope (Carl Zeiss LSM
510) can set the spectrum fluorescence to arbitrary detection
wave length by the slit. The interference with the
fluorescent wave length can be suppressed to the minimum.
Therefore, this microscope resolves spectrally overlapping
emissions under multiple staining. Ar (458/477/488/514nm)
and the HeNe (543 « 633nm) laser are installed in this
microscope. Many researchers are using this microscope
frequently, since it isindispensable for current cell biology.
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Main projects of this branch are asfollows.

1) Antitumor effects and mechanisms of 5-aminolevulinic acid-
mediated photodynamic therapy (ENDO)

2) Analyses of biological activities of ADAMTS-1 and the role of
ADAMTS-1 in organ structure and function, and female fertility

®1 m EFBYFAMIOERBEORE (=)

(A) X—RYOXDEREAIC2x10EOMEEZBER: (B)2T1THEBIC
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REFITEER) .

Fig.1 W Detection of disseminated MKN-45 cellsin peritoneal
cavity of nudemiceby ALA-PDD (Endo)

(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. (D) LED lights
(blue light for diagnosis and red light for photodynamic therapy).
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Fig.2 W Proteoglycan deaving activity of ADAMTS-1, and renal and
ovarian anomalies observed in ADAM TS-1 null mice (Kuno)

(A) Kuno et al. identified ADAMTS-1 proteinase, a prototype of
ADAMTS family members. ADAMTS-1 cleaves aggrecan and versican
at conserved recognition sites. (B) ADAMTS-1 null mice displayed
renal anomalies, which resemble ureteropelvic junction (UPJ) obstruc-
tion. (C) The ovulatory ability was impaired in ADAMTS-1 null females.
(D) Unusual atretic follicles that lost the granulosa cell layers were
generated during follicular development in ADAMTS-1 null ovaries.
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Aimsand the Projects

We are interested in the relationship between inflammation and
epithelial plasticity in the gastrointestinal tissue microenvironment,
especially in their contribution to tumorigenesis. Specifically, we aim
to study the role of epithelial-derived cytokines in gastrointestinal
immunity, inflammation and cancer, through a combination of
biochemical, immunological and genetics approaches. During this, we
will measure changes in epithelial biology under inflammatory
conditions, especially increases in phenotypic plasticity. Through these
studies, we aim to gain insights on how to manage and interrupt the
chronic inflammation that is a major driver of gastrointestinal cancers.

Inflammation is a double-edge sword.

Acute inflammation is a precisely coordinated
process with a clear end-point. During this, the
tissue microenvironment is conferred greater
tolerance as immune cells are recruited for the
eradication of pathogens. The timely conclusion of
this process is dependent on a switch from pro- to
anti-inflammatory signaling. Persistent infection,
somatic gene mutations and imbalance of
cytokines will result in chronic inflammation, which
is damaging and tumorigenic. For this reason,
chronic atrophic gastritis caused by Helicobacter
pylori infection is the single greatest risk to human
stomach cancer.
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Aimsand Goals

Accumulating evidence indicates the presence of cancer
stem-like cells (CSCs) in many types of tumors. They are defined
as cell populations which have self-renewal ability and
multi-differentiation capacity, and have been thought to contribute
to tumor initiation and recurrence. Stem-cell properties are thought
to be maintained in the CSC niche that is the tumor
microenvironment surrounding CSCs. Therefore, our final goal is
to identify key factors regulating the interaction between cancer
stem-like cells (CSCs) and their niche..
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[Research goals]

Mitochondria are pleiotropic regulators in metabolic pathways,
calcium and redox homeostasis, and apoptosis. These diverse
mitochondria functions are reflected by their extremely dynamic
morphology and distribution in the cells. Mitochondrial quality,
distribution, size, and motility are excellently tuned by their
continuous fusion and fission. Stem cellsare special cell population
with self-renewal and differentiation potentials. Healthy stem cells
contribute to tissue maintenance and repair, while tumour stem-like
cells commit tumour malignancy, such as recurrence, drug
resistance, and metastasis.

We are focusing on mitochondrial dynamicsin stemness maintenance
aswell as differentiation of healthy, and tumour cells.
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3D-reconstructed mitochondrial shape in glioma differentiated and stem-like cells
(Modified from Bossay EY, et al EMBO journal 2017)
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Cancer-Immune System Interactions
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Aims and the Projects

In multicellular organisms, cell death does not simply mean the
end, but can serve as a starting point for new signaling networks.
Caspase-1 induces necrotic programmed cell death called pyropto-
sis, which triggersinflammation through the release of intracellular
molecules. These inflammatory responses affect the immune
system and cancer cells. In this unit, we are investigating the
mechanism of caspase-1-induced cell death and its role in the
tumor microenvironment.

Pyroptosis
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Caspase-1
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Annexin V-FITC
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Morphology and molecular mechanism of caspase-1-induced cell death
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Foundation Statistics

REE (EEEX(IE)

(A T
Settlement of accounts for Each Year (Subsidy from the National Government) in thousand yen
X5y Item SERR2TARRE SPERC28 4 SERC294E SRRSO FHITTAESE
HE A4 Subsidy from the National Government 603, 234 584, 800 539, 525 498, 004 507, 855
R N P # Personnel Expenses 433, 247 451,496 404, 750 369, 283 404, 442
Items | wypig2%:  Other Expenses 169, 987 133, 304 134,775 128,721 103,413
MEMAEMBE (i 2 )
Grants-in-Aid for Scientific Research in thousand yen
FRE | SPR2TAERE SRR 284 SERR 294 SR 3045 WA
I FimEE| R 5 O < < RO G I e B < Gt S I - O It
RFAE RIS ST
Grant-iE-Aid forJSthiemiﬁc Research on Priority Areas 0 0 0 0 0 0 0 0 0 0
A BT ST
gram—ir:—A}’d for Scientific Research on Innovative Areas 3 33,670 4 34,450 5 35,100 4 30,680 0 0
ST (A)
R N 2 | 23,140 2 | 20,800 | 3 | 36,270 | 3 | 36,660 | 3 | 36,270
ST (B)
i M @) 3| 19110 4 | 22620 5 | 21,450 | 4 | 25480 | 7 | 42,250
SMwrsE (C)
N o) 12 | 20410| 12 | 19,370| 13 | 21,060 | 15 | 23,660 | 16 | 24,570
PRARHT W 27 152
Grant-in-Aid for challenging Exploratory Research 6 12,090 3 4,810 1 910 0 0 0 0
PRUGIRIRTSE (3F)
Challengin;}iesearch (Exploratory) 4 13,650 5 15,600 4 13,390
#i FWrIE(S) (H19~)
Grant-in-Aid for Young Scientists (S) 0 0 0 0 0 0 0 0 0 0
£ FWEIE (A)
Grant-in-Aid for Young Scientists (A) 0 0 0 0 0 0 0 0 0 0
T (B)
Grant—in—j;id for Young Scientists (B) 8 15,340 12 24,959 10 18,590 7 12,480 0 0
T
Grant-in-Aid for Young Scientists 5 11,700 9 15,080
WFTEIR B A % — b 3248
Grant-in-Aid for Research Activity start-up 3 4,290 2 2,730 2 2,730 I 1,300 2 2,860
el r e B2 i 2
Grant-in-Aid fz?JSPS Fellow 0 0 1 1,170 3 2,940 4 3,894 1 1,040
[T L ] 52 0 e <52
Fundeor thz Pronjlaion of Joint International Research 1 14,300 0 0 0 0 0 0 0 0
I et - RARITERTE X 71 77 L
Funding Program for Next Generation xorld-beading Researchers (NEXT Program) 0 0 0 0 0 0 0 0 0 0
al Total 38 142,350 | 40 130,909 | 46 152,700 | 48 161,454 | 42 135,460
X RS E S
SERE = (efir : )
Other Funds in thousand yen
R SRR 2 TAEE SERC2 8AE SERG294E S SRRSO FRITTARSE
WryeiEH T8 Bkl T8 S R Bk 5 Bk 5 Bk
R i 10 367,280 11 355,400 10 408,031 9 208,623 9 186,055
2RISR 1 2,500 1 2,600 1 2,400 2 2,510 0 0
fifi B <& 1 19,070 1 9,000 1 9,000 1 2,000 0 0
RIS L DT | 8 10,240 2 4,360 2 17,000 4 3,489 4 10,482
M < 18 17,752 | 29 36,753 | 28 29,080 | 24 22,935 19 19,170
frat Total 38 416,842 | 44 408,113 | 42 465,511 | 40 239,557 | 32 215,707
x MR 2O L
tith - 4
Land and Buildings
X e
AR T A 894
AYRERTER | SkEFa > o) — b (6F)5,072m




HEEE

Educational Activities

REFRRE - FHFTEE

Graduate Students and Research Students
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Research Activities

1. ESIRXKEVAERHIHARERFR - EEXZELBIrAEYY—Da142
SURIOL
The 9" KUCRI-FUSCC Joint Symposium on Tumor Biology 2019

8 B AADERK LS UICERKRBIFRZFTD — EH RAE (RREHNAERGIEHZTAT)
BOEELEFRIZIADHEEZNS I &% [Aberrant Splicing Events in Cancer
BREL, SEIFEFHARAEZHRDOIS, Progression and Development
EELEARICODVTORRBESLO Yingjun ZHAO (EBRZ BN ALV —)
TARNY A ET Do @twviarva:
H BF : 2019F983H (N) [Characterization of a novel epithelial
13:00~16: 30 IL23A complex]
1B P S RAZEZEEREE Dominic VOON (&R XZh A B FI 1 i
FKIFEE  K9100% FTR)
0954 : [Necroptosis, From Molecular Mechanisms
Dtvari: to Cancer and Drug Discovery]
[Regulation of Breast Cancer Stem Cells Zhenyu CAl (EEXZ LBHAALE )
and Drug Resistance] [RB1 inactivation induces a protumoral
Suling LIU ((EBEXZ EBHAAEVS—) microenvironment via enhanced cytokine
[Epigenetic reprogramming induced by and chemokine secretion]
brain microenvironment determines the fate B EB (S RAXZENAEREGIEATIRN)

of brain metastatic cancer cells]
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Research Activities
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Research Activities

2. FIREBBPAEMZES VIRDDL

International Symposium on Tumor Biology in Kanazawa 2019

B B HERPICEREHAFE EDORERFOD
DAMRDOEEICDINTT A4 XY 3
CEFOIEEZBNET D,

H BF: 2019FE10829H (N)
9:00~17:00

1B PR RRZEZESER

FIFEE  19120%

O34 :

Otvari:

[ Targeting mitochondrial enzymes of one-
carbon metabolism for cancer treatment]

Y B (ERXENAEEGHAFIRT)
[RB1 inactivation induces a protumoral
microenvironment]

B SR (ERXENAERGIEHAZIA)
[Genomic and Epigenomic Alterations in
Gastrointestinal Cancer : Opportunities for
Precision Oncology]

Patric TAN (71— - 22V HR—IVEIL K

FEZFER)

@tviarv2:
[Regulation of hematopoietic stem cell fate
by gut microbiota-derived metabolites]
B BT (RRKRENAEESIERTTAT)
[Macrocyclic peptide targeting growth
factor and the receptor]
MA FK (RRFHAERFEAFTAT)
[The potential role of multi-drug resistance
protein ABCB1 for tumor suppression
in bats]
W& BRE (71— JUHR—)VERLKRZE

FER)

QYFRIER:
[Drugging the Wnt pathway - Where it
helps, where it hurts, and what it teaches
usJ
David VIRSHUP (721—7 - > FR—IVE
I KRFEZER)
@tvar3:
[Protective role of JLP-dependent lysosome
positioning in reactive oxygen species
(ROS)-induced cell death]
| Ketut GUNARTA (2R KZH A BHIFE
BRZ2R)
[Circumvention of targeted drug tolerance
in lung cancer]
X EZ (RRENAERGIEATTAT)
[The polycomb repressive complex drives
epigenetic convergence in blast crisis
chronic myeloid leukemial
S.Tiong ONG (F1—7 - >/ R—)VEIL
REEFER)
®tvarvs:
[CRISPR-Cas9-mediated gene knockout in
intestinal tumor organoids provides
functional validation for colorectal cancer
driver genes.]|
HE 3548 (BXHARRE Y5
[The mechanism and physiological
significance of programmed cell death
initiated
by caspase-1J
TEB RN (RRENAERSIEATTAT)
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Campus Locations

£RmN &

Kanazawa city
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EHF+ /N (7920-0934 RHEIT13E1S)
Takara-machi Campus
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Cancer Research Institute
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Division of Translational and Clinical Oncology

EEANHARSET

Division of Medical Oncology

ABREF T /N (7920-1192 &RHAMET)
Kakuma Campus
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Cancer Research Institute
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Q@ RERDSDT7 IR (HLEEHE/NIFIADIHEE) Access from Kanazawa Station by bus(Hokurikutetsudo Bus)

| J=[EE R ZAv
Kakuma Campus
[SRRZERIAFI] NRETEXT FIEHN 345
To bus stop "Kanazawa Univ. shizenken-mae" about 34 min.

BRERFAEO (RO) ©FH—~ [&RXZ (BRA)] 17
Kanazawa Station East Exit ®

- [Kanazawa Univ. (Kakuma) |

W=E++ N2 (EEFHEHATIE, EERRMAESE)
Takara-machi Campus (Division of Translational and Clinical
Oncology,Division of Medical Oncology)
[/NII%F (Z72DD)] NZETFEEXT PRIEN 20 5
To bus stop "Kodatsuno" about 20 min.

SRRFARD (D) QFF— [11] [5805m8] 56
Kanazawa Station East Exit @— [Toubusyako] etc
SRRFAED (ED) OFS -
Kanazawa Station East Exit ®—
SRASREO (ED) OF 5
Kanazawa Station West Exit ©®—

eEaR - EXW] 178&
[Yuyagahara - louzanl etc
[EREREE/E] f776&

[Toubusyako] etc
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et T920-1192 HRMAMAE] Kakuma-machi, Kanazawa, 920-1192
T920-0934 & RM=EAT138F 15 (EEFIHMATRIE, BEENRIATSE)

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://ganken.cri.kanazawa-u.ac.jp/ MAIL:y-somu@adm.kanazawa-u.ac.jp



