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[ Abstract ]

Accumulation of genetic alterations causes development and malignant progression of
colorectal cancer (CRC). Recent genome research has identified major driver genes for CRC
including APC (A), KRAS (K), TGFBR2 (T), TP53 (P) and FBXW7 (F). To examine the
biological mechanism for each step toward malignant progression, we generated multiple
mutant mouse models with possible combination of

-----

driver mutations. We also established CRC liver =

ac] g
+ It
metastasis model by generation of tumor organoids % = Lo| s Y
1 : AF
and transplantation to the spleen. Using these . =l o ;I
. . . AP mutant p53 expression AP D?"“ pE3 ::::Mn
models, we found that combination of AKT triple Tory sppsscn M
. . . e . ATP ATP D
mutations is responsible for acquisition of efficient  arwe arer [ .
AKP . axp (L I | scivaten
acdivaton

AKT

metastatic ability. Based on the comprehensive *T .
AKTE _ AKT common
./

AKTP
AKTPF

phenotype analysis of all genotype mice, we ,q
constructed detail multistep tumorigenesis model
(Figure). We further identified deferentially expressed genes (DEG) in AKT mutant tumor
organoids, which will be candidate targets for therapeutic strategy against CRC (Sakai et al,
Cancer Res, 2018).

On the other hand, inflammatory microenvironment plays an important role in CRC
development. It has been suggested that Stat3 is one of the candidate molecules that link
inflammation and cancer. To examine the role of Stat3 in intestinal epithelial homeostasis and

4716 mice.

tumorigenesis, we generated villin-CreER Stat3"°*/°* mice and crossed with Apc
Notably, Stat3 is indispensable for regeneration of damaged intestinal mucosa. However, Stat3
is not required for tumorigenesis if Wnt signaling is activated. Mechanistically, we found that
Stat3 induces Itga5/6 expression, which is required for survival of normal stem cells through

FAK activation (Oshima et al, FASEB J, 2018)
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regeneration
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Wnt > 7 FATGESE L L, FEMaoAFRE W
NDTCEL, Stat3 W R L THANVT /A FiX a@ -
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L 7= (Oshimaetal, FASEB J,2018), 4 1%, RIEMANZIIT 5 Stat3 DFEN A~DE
BT HONWT, BIRFHREITZED S,

. P33 B IRUIKATE U T2 RIG DS AT A
p33 IXRGB A DK CERNBD N HEHERN AMGIELETTH D,

Fox T I/ BEHIZE DI A A (gain-of-function, GOF) UM% 8 p53 73,
BHUCELG LRI L 0 IGE G ORMIE NRIEAFETHZ L E2H 6N L
7= (Nakayama et al, Oncogene, 2017), GOF Z# 4 K>t M KGN ADIZE A ETX
LOH (2 X 0 BAR psS3 a2 KB L TWD, AT /A RaE RO X
O, BRI p53 X, ZFA p53 OMENREIEEARIET S Z LA LNI LT, 4
%, LOH T X 2 BEEMEALIEE OEEEIEIZ O\ T, AT ) A Ra ATt 2 H#
H#F 5,

- RIERSIT X 5 BB AT AR OB
bt MENAMBE T, B r ) BRI D RIENISD RN BT 5, RIE

KN E N AET VL (Gan~ T R) ZHWTRITIZ L U, RIETHFEIND IL-
1725, BREEE ERZ0O miR-135b S H 2555 L, FOXN3 72 & OFERY Sy DI T 2 )
9562 L CHMBEEEOWEMZ LHET S 2502 L7 (Han et al,
Gastroenterology, 2018) . F 70, KRIESS TIEMIL L 72 NF-xB 7% Noxol JEEL 475
LT NOX1 HAREEMNAL L, ZHUTKIE L CEAE S D 1EM RS (ROS) 23,
Kot ERAR OB ZTUE L T, BNRARECHEET S REEL R L

(Echizen et al, Oncogene, 2019) , 5 1%, $ARFIIZISVT D RIE K DEENZ DU
AT HEES 5,
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[ Abstract ]

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; however, underlying molecular
mechanisms remain largely elusive. Here, we show a cytokine, semaphorin 3 (Sema3),
produced from the CSC niche induces symmetric divisions of CSCs to expand the CSC
population. Our findings indicate that stimulation with Sema3 induced sphere formation in
breast cancer cells through Neuropilin (NP)-1 receptor that was specifically expressed in
breast CSCs (BCSCs). Knockdown of MICAL3, a cytoplasmic Sema3 signal transducer,
greatly decreased tumor sphere formation and tumor-initiating activity. Mechanistically,
Sema3 induced interaction among MICALZ3, collapsin response mediator protein 2 (CRMP2),
and Numb. It appears that activity of MICAL3 monooxygenase (MO) stimulated by Sema3 is
required for tumor sphere formation, interaction between CRMP2 and Numb, and
accumulation of Numb protein. We found that knockdown of CRMP2 or Numb significantly
decreased tumor sphere formation. Moreover, MICAL3 knockdown significantly decreased
Sema3-induced symmetric divisions in NP1/Numb-positive BCSCs and increased asymmetric
division that produces NP1/Numb negative cells without stem-like properties. In addition,
breast cancer patients with NP1-positive cancer tissues show poor prognosis. Therefore, the
niche factor Sema3-stimulated NP1/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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spheroid cultures of patient-derived cancer cells and patient-derived xenograft (PDX) models”

International Symposium on Tumor Biology in Kanazawa 2018 411 A <R

Noriko Gotoh: “Maintenance of stemness and niche environment of breast cancer cells by FRS2

B, a feedback inhibitor for HER2-ERK pathway, during mammary tumorigenesis ~ 4R K ¥
N AERFEEEAT « HERF EERAE X — L DFE IV a A Ry
UL 20184E9 H, kil hE (AR

Noriko Gotoh: “ Cancer stem-like properties and drug resistance are dependent on purine
synthetic metabolism mediated by the mitochondrial enzyme MTHFD2” 2018 AACR
Annual Meeting, Symposium 2018 /-4 A, > = K[H
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%1~ © “Growth factor and cytokine signaling regulates breast cancer stem-like cells
and their niche”%% 7 [F] Cancer Stem Cell Symposium 2018 4= 12 A, & (FAFF#E
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FFaf i)
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%I~ © “Maintenance of stemness and niche environment of breast cancer cells by
FRS2p, a feedback inhibitor for HER2-ERK pathway, during mammary tumorigenesis”
The 8" FUSCC-CRIKU Joint Symposium on Tumor Biology 2018 4= 9 A, /E, E
g (FRAFam )
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Tu—F MRS 2018 2018 4F 7 A, W (FEFF&ER)
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FRIE (R A & —33K)
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Division of Epithelial Stem Cell Biology
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Research Professor Nicholas Barker (3> 477" —/L A-STAR #F%EFAT « FAEWFEE)
Assistant Professor Kazuhiro Murakami  #_F Figk

Assistant Kenji Kita 4t & GERIAFFEHLA)
Postdoctoral Researcher Yumi Terakado <3[H 3£
Assistant Staff Yoshie Jomen JEf BEAZ, Kikue Saitou Z5iE =/AJL

[ Abstract ]

Gastric cancer is a complex disease that often arises in a setting of chronic inflammation.
For gastric tumorigenesis, Helicobacter pylori infection is an important risk factor, and
COX-2/PGE2 pathway is induced in the infection-associated chronic gastritis tissues. Despite
recent extensive efforts to molecularly classify gastric cancers to try and stratify treatment
regimens according to underlying mutational spectra, gastric cancer remains a relatively
poorly understood disease with a poor prognosis for most patients.

Cancer stem cells are defined as the unique subpopulation in the tumors that possess the
ability to initiate tumor growth and sustain self-renewal as well as metastatic potential. Those
tumor-resident cells with stem cell characteristics are thought to be resistant to conventional
anti-cancer therapies, allowing them to survive and drive tumor recurrence in many patients.

Recently, we have identified Lgr5+ chief cells in the corpus stomach, which serve as
reserve stem cells to effect epithelial renewal following oxyntic atrophy. These reserve stem
cells drive spasmolytic polypeptide-expressing metaplasia in the stomach following
conditional KRasG12D driver mutation, highlighting their likely contribution to gastric
cancer initiation in vivo (Leushacke, M. et al., Nature Cell Biology, 2017).

But still it is not clear whether the Lgr5+ chief cell serves as an origin of gastric cancer cell
under the chronic inflammation and how cancer stem cell is induced from Lgr5+ reserve stem
cells. To study the effects of chronic inflammation on stem cell-driven cancer formation and
progression in the corpus stomach, we are focusing on evaluating a potential cancer stem cell
function of Lgr5+ cells present within Wnt-driven inflammation-dependent gastric tumors.
We would like to leverage on the extensive knowledge and mouse models available through
my collaborator, Professor Masanobu Oshima to study the effects of chronic inflammation on
stem cell driven cancer formation and progression in the corpus stomach. This is
physiologically relevant because the majority of human gastric cancer is considered to arise in

a setting of chronic inflammation caused by infection with Helicobacter Pylori.
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S AR ISR TR SNV RIEZ EVWBE DAL IIET D Gan v U A & &R L,
BOANCEIT D Lars BRI O RMELICRZ Uiz, F/2. 206 OF B AR X
DANTT ) A RERSLLTZHA 1), EERNIOEHTER LD . Lers BEMIEIE Gan <
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3. BB & fEd D877 7 F LRI O % L
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Han TS, Voon DC, Oshima H, Nakayama M, Echizen K, Sakai E, Yong ZWE, Murakami
K, Yu L, Minamoto T, Ock CY, Jenkins BJ, Kim SJ, Yang HK, Oshima M. Interleukin 1
upregulates microRNA 135b to promote inflammation-associated gastric carcinogenesis in
mice. Gastroenterology. 2018 Nov 30. pii: S0016-5085(18)35336-8.

Oshima H, Kok SY, Nakayama M, Murakami K, Voon DC, Kimura T, Oshima M. Stat3 is
indispensable for damage-induced crypt regeneration but not for Wnt-driven intestinal
tumorigenesis. FASEB J. 2018 Aug 29:j201801176R.

Szenker-Ravi E, Altunoglu U, Leushacke M, Bosso-Lefévre C, Khatoo M, Thi Tran H,
Naert T, Noelanders R, Hajamohideen A, Beneteau C, de Sousa SB, Karaman B, Latypova
X, Basaran S, Yiicel EB, Tan TT, Vlaminck L, Nayak SS, Shukla A, Girisha KM, Le
Caignec C, Soshnikova N, Uyguner ZO, Vleminckx K, Barker N, Kayserili H",
Reversade B".RSPO2 inhibition of RNF43 and ZNRF3 governs limb development
independently of LGR4/5/6. Nature. 2018 May;557(7706):564-569. (*Corresponding
author)

Ikenoue T*, Terakado Y, Zhu C, Liu X, Ohsugi T, Matsubara D, Fujii T, Kakuta S, Kubo
S, Shibata T, Yamaguchi K, Iwakura Y, Furukawa Y.Establishment and analysis of a novel
mouse line carrying a conditional knockin allele of a cancer-specific FBXW?7 mutation.
Sci Rep. 2018 Jan 31;8(1):2021. (*First author)
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Ng A, & Barker N. Role of Lgr5-expressing stem cells in epithelial renewal and cancer of
the reproductive tract, Book Chapter in Cell Biology of the Ovary. in press

Leung C, Tan SH, Barker N.Recent Advances in Lgr5+ Stem Cell Research.

Trends Cell Biol. 2018 May;28(5):380-391.

3.

Tan SH, Barker N.Wnt Signaling in Adult Epithelial Stem Cells and Cancer.

Book Chapter in PMBTS WNT Signaling. 2018 Jan 153:21-79.

4,

Barker N. Stem cells in 2017: Digesting recent stem cell advances in the gut.

Nat Rev Gastroenterol Hepatol. 2018 Feb;15(2):78-80.
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Nick Barker;

Gastronauts Symposium, DUKE-NUS, Singapore (May 2018) (A5 15)

Stem Cell Symposium, LKC, Singapore (May 2018) (A7)

IUBMB Symposium, Bangkok, Thailand (June 2018) (45 1{#)

ISSCR 2018, Melbourne, Australia (June 2018) (F£& 3 X OFEFF#1H)

Organoids are Us Symposium, Melbourne, Australia (June 2018) (FA%Fq# 1)

118th International Titisee Conference on “Cell heterogeneity & tissue architecture, Titisee,
Germany (October 2018) (FAFF:1H)

EMBO workshop on Molecular mechanisms of developmental and regenerative biology,
Singapore, (November 2018) (FAFFq# 1)

R EFnGL; 55 77 B B AR SE 2T [ Analysis of a mechanism that initiates stemness
in inflammation-driven gastric cancer cells |

SERESES B 7T [BIH AT RS [ Analysis of gastric cancer stem cells and

regulatory mechanism |

<SEHEE>
1. FEAFIE (A) (W98 @ Nick Barker]

Developing mouse models of inflammation-driven invasive gastric cancer to reveal novel

therapeutic targets| 1070 5[

2. FEMATTE (C) [WF7efREkE « bk k]
(NI 7 A R FOTEE DS vl O FIRAE & Zh AR IR IGRIEDEREE ] 130 TTH]

3. WRIEIREh A X — R34 [(WF9EREEE © <FM EE]
[8 23 AR oD [R]E 38 X OV EERERE O fZBH ] 100 5 H

4 NS AN 3 — = A MR AT R IR B 2Rk 29 4FEE (55 36 [m)) WFFEBI Ak
(100 5 ) [WF7eflaE#E © AF Lk Faok]

5. AFRMENEN EAMH 2017 R SEMEREATIERBIAL (100 T5H) [WFEAEE -
Ak Fnsk]

_17_



6. ANfRMMHEEN WGP FIREUMME % 2 [1(2017 ) PRSI R IHRE s
EMFFEsAk (200 5 ) [WFFEfGERHE © A B Fnsk]

7. 2018 A R  BY EERRNFHAT L FAF IR S HEME S ZE Interstellar Initiative, AMED
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Division of Molecular Genetics
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Professor Atsushi Hirao ‘&

Assistant Professor Yuko Tadokoro HifTf&¥-, Masahiko Kobayashi /MK E Z,
Masaya Ueno [#7FH, SiSha #]¥)> (Nano-LSI)

Postdoctoral Researcher Chiaki Ito T8k (57E PD), Kenta Kurayoshi 72 7 i K

Graduate Student VuT. Ha, Yusuke Takase H#fEST, Jing Young Wei,
Pharm Thi Loc
Assistant Staff Kazue Sawa % F1&, Eri Azechi B:HiIfEHE

[ Abstract )

Nutrients, such as amino acid, sugar, lipid and vitamin, are critical determinants of cell
survival, proliferation and differentiation processes in normal and malignant tissues. Recent
studies have revealed critical roles of metabolic control in stem cell properties, so called
"stemness", which contribute to malignant progression of cancers. Our group aims to elucidate
molecular mechanisms underlying metabolic control of malignant stemness.

Hematopoietic stem cells (HSCs) maintain hematopoietic homeostasis by both self-renewing
and differentiating into mature blood cells. HSCs exhibit decreased self-renewal capacity under
stress conditions such as aging and chronic inflammation, whereas dysregulation of self-
renewal leads to hematopoietic malignancies. Recently we have discovered a critical molecule,
Spredl, for protecting HSC homeostasis against diet-induced systemic stress. Loss of the
guardian causes hematopoietic malignancy under high-fat diet. Our findings provide novel
insights into the mechanisms by which stem cell homeostasis is protected against metabolic
abnormality (Tadokoro Y et al., Cell Stem Cell, 2018).

We have also identified critical metabolic pathways controlling malignant properties such as
drug-resistance of cancers. For example, autophagy plays a critical role in tumorigenesis, but
how autophagy contributes to cancer cells' responses to chemotherapeutics remains
controversial. We have recently found that autophagy inhibition synergizes with calcium
mobilization to achieve efficient therapy of malignant gliomas (Vu TH & Kobayashi M et.al.
Cancer Sci. 2018). In addition, the mTOR complexes (mTORCs), which are involved in
nutrient signals, function in the drug-resistance of cancers. By using mTORC2-deficient human
leukemia cell line, we found that mMTORC?2 plays a critical role in efficacy of chemotherapeutics,
such as tyrosine kinase inhibitor (TKI). To identify functional downstream molecules of
mTORC2, we constructed sgRNAs library targeting 1,000 genes of mTORC2 downstream for
screening of molecules responsible for drug-resistance. Our screening revealed that some
metabolic pathways, including vitamin metabolisms, are critical for leukemic cell survival
under chemotherapeutic condition, which contribute to development of novel cancer
therapeutics. We believe that investigation of molecular functions in these pathways will lead
to the development of successful therapeutics.
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N, Peng H, Ito C, Ino Y, Todo T, Nakada M, Hirao A. Autophagy inhibition synergizes with

calcium mobilization to achieve efficient therapy of malignant gliomas. Cancer Sci. 2018,
109:2497-2508

Tadokoro Y, Hoshii T, Yamazaki S, Eto K, Ema H, Kobayashi M, Ueno M, Ohta K, Arai
Y, Hara E, Harada K, Oshima M, Oshima H, Arai F, Yoshimura A, Nakauchi H, Hirao A.
Spred1 Safeguards Hematopoietic Homeostasis against Diet-Induced Systemic Stress. Cell
Stem Cell. 2018, 22:713-725
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Hirao A: Metabolic Control of Cancer Stemness. The 2nd NanoLSI Symposium in London
Towards Establishment of New Research Field: Nanoprobe Life Science- Nov.19, 2018,
London

Hirao A: Metabolic Regulation of Stemness in Malignant Hematopoiesis. International
symposium on drug discovery (Joint symposium of Univ. of Tokyo and Novartis Institute)
Oct.22, 2018, Tokyo
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[ Abstract ]

We innovate in vitro and in vivo cancer model systems that can be readily analyzed by
molecular biology techniques; this aims to find pathways critical for carcinogenesis,
malignant progression, metastasis, drug resistance and stem cell-like behaviors in cancer cells.
In recent years, we have been trying to find effective targets of cancer therapy in the
retinoblastoma (RB) tumor suppressor gene inactivated signature. Our efforts highlighted
pivotal roles of RB gene in tumor metabolism, tumor microenvironment, apoptosis and
epigenetics. In addition, we are attempting to develop new drugs targeting cancer-specific
genomic abnormalities in metabolic genes.
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[ Abstract )

1. 5-fluorouracil (5-FU)-induced aggravation of breast cancer metastasis to lung

Adjuvant chemotherapy is used for human breast cancer patients, even after curative
surgery of primary tumor. Hence, we examined the effects of post-surgical 5-FU administration
on murine lung metastasis model, in which lung metastasis developed after the resection of the
primary tumor. The analysis revealed that 5-FU can enhance lung metastasis by inducing tumor
cells to produce neutrophilic chemokines, Cxcll and Cxcl2, which stimulated the migration of
neutrophils expressing prokineticin-2 with a capacity to enhance 4T1 cell proliferation.

2. Pathogenic role of leukemia cell-derived extracellular vesicles (EVs) in donor cell-
derived leukemia (DCL) after BM transplantation

BM transplantation (BMT) is frequently used for hematologic malignancies including

chronic myeloid leukemia (CML). However, some patients develop DCL, such as secondary
leukemia or myelodysplastic syndrome (MDS), originating from malignant transformation in
donor cells. We observed that donor-derived MDS-like pathology developed when CML-
bearing mice were transplanted with congenic healthy BM cells following sublethal irradiation.
In some recipient mice, donor-derived cells harbored recipient cell-derived BCR-ABL gene and
expressed its protein product. Moreover, leukemia cell-derived EVs contained BCR-ABL gene
as double-stranded DNA fragment and could in vivo transfer BCR-ABL gene into hematopoietic
stem/progenitor cells, suggesting the involvement of EV in DCL development.

3. BCR-ABL-induced senescence and senescence-associated secretory phenotype (SASP)

We observed the expression of senescence-associated-3-galactosidase (SA-B-gal) in cells in
CML-bearing mice and CML cell lines. Moreover, enhanced SA--gal expression was observed
in all BCR-ABL-expressing cells irrespective of their differentiation stages. Moreover, CML
stem cell-derived colonies exhibited augmented SA-f-gal expression with enhanced expression
of senescence-associated molecules and SASP-related molecules, compared with normal HSC-
derived colonies, indicating that BCR-ABL can induce OIS and SASP in CML cells to promote
autonomously CML pathologies.

4. A G-protein-coupled receptor in breast cancer metastasis to bone

We previously established 4T1.3 clone, which can spontaneously metastasize to bone after
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its orthotopic injection into the mammary fat pad of immunocompetent BALB/c mice, from a
mouse breast cancer cell line, 4T1. We revealed that a G-protein-coupled receptor was
expressed abundantly in 4T1.3 in bone cavity and its deletion severely impairs the capacity of
4T1.3 to grow in bone cavity. Consistently, we also observed that 4T1.3 cells in bone cavity
exhibited augmented expression of several transcription factors, with a capacity to bind to the

promoter/enhancer region of this receptor gene.
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1. Associate Editor, Cytokine, An official Journal of International Cytokine and
Interferon Society.

2. Guest Editor, Int J Mol Sci, Special issue on “Tumor Microenvironment”.
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[ Abstract ]

Pyroptosis was discovered as caspase-1-dependent cell death of macrophages that were
infected by intracellular pathogens such as Salmonella Typhimurium. However, pyroptosis
has been observed in other cell types including T cells, intestinal epithelial cells and various
cancer cell lines. Morphologically, pyroptosis resembles necrosis rather than apoptosis. Since
caspase-1 also induces proteolytic maturation and secretion of proinflammatory cytokines
such as IL-1P and IL-18, pyroptosis is inevitably inflammatory cell death as opposed to
apoptosis that is often described as non-inflammatory cell death.

Caspase-1 is activated in a large protein complex called inflammasome that consists of
certain cytoplasmic pattern recognition receptor (such as NLRP3, NLRC4 or AIM2), an
adaptor protein ASC and caspase-1. However, in cancer cell lines, activation of an
inflammasome resulted in either apoptosis or pyroptosis depending on the cell types. We have
found that ASC switches between apoptosis and pyroptosis by recruiting either caspase-1 or
caspase-8.

Recent reports by other research groups revealed that in addition to caspase-1, caspase-4
and 5 in humans and caspase-11 in mice mediates pyroptosis. Furthermore, it was discovered
that these caspases (caspase-1, 4, 5, 11) cleaves a common protein substrate, gasdermin D
(GSDMD), and the resulted N-terminal fragments of GSDMD form pores in the plasma
membrane to induce pyroptosis. Interestingly, while the caspase-4/5/11-mediated pyroptosis is
highly dependent on GSDMD, we have found that activation of canonical inflammasome
pathway induces caspase-1-mediated cell death in GSDMD-deficient cells. Interestingly, this
caspase-1-dependent and GSDMD-independent cell death is apoptotic. Thus, there must be a
novel branching point of apoptosis and pyroptosis downstream of caspase-1.

Which of Apoptosis or pyroptosis is the preferable mode of tumor cell death in therapy? To
address this question, we generated a set of cancer cell lines that can be killed by either
apoptosis or pyroptosis by a same stimulus. The results suggested that pyroptosis induced
more potent anti-tumor immunity than apoptosis.
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1. v b= AV T I IVRER K 1 PYST1 OREREREHT

RA v b=V AV T FORERER 7 & U CHEEL - PYST1 (R4) & B AR—F
1 & DFEG D5y THERE & RT3 218 FE T, PYSTL 280 AX—8 1 OAHe 53 LiftD H
REuEE U —40F NLRC4 & bfEET 5 FLX RWE LTz, & HIZ PYSTI I% NLRC4
VIR D) T RERikd 57— 7 NOD2 72 5 ONZ NLRP3 & (95 2
EHRWZE LT, NOD2 THE I NDRIEMEY A A BIsF3HLl, NLRP3 TihiE
ENDIL-1IBIMB LA 1 F— XN PYSTI DA b B H — ﬁrnﬁ%uémé L zg
R T&E 7z, TN B 5 PYSTL (D NLR AU = A % Bt THIE 5 .
FAERE 2 40 > TV D &V D BTz e FTREME NS 2 B iLTz, 4 I1L NLRC4, NOD2 foe
5 TNZ NLRP3 & PYSTI1 & OfEE D THEEZFES N A A VT X WV in vitro 55
RBRCTH BT 5, £72. NLRC4, NOD2 72 5 NI NLRP3 & PYSTI1 & OWNFEM: X
Y RT LYV T OREG RAE & P ILRRE | dOt g Yuth & B BRI EEEI 42 PLA
B X o TR,

2. WAR=BLIZXDT K b= ZADFHED 5 TR ORHT

B A5 FRESRE ) A 23— 1 % Gasdermin D (GSDMD)Z 8]l -2 Z & T, v/ u 7 7
—PHRIFLDET DA ARMBFET S 7 b= A LIFERD %7 0 — Y 2D T
m77Aﬁ%%% %fé L2 L. GSDMD K#Hi~v 2 v 7 7 —i3h AN—F 1k
1 PERERRAE DS 52 T ST Z OFRFHERBE DAk #E Z 7~ 9 lactate dehydrogenase
aﬂm@mM%m@%M6 41X GSDMD KM TIE, T A/N—F-1 NT K Fh—
VALZFHETHI LR L, ZiVETIZ, GSDMD KAEME TIE A A3 —E 1 23 Bid
KIFMER L OIERAFIEIZ T R F =V 2235835 2 L AW 6T Lic, AT A
PNR—F VKT R b= 2D 1% S DICFEICH LT L & blc, B A
R—=F VRTFMET R b= 2 THI SN D IREOHIIEERE (R B —R) OAD

=ALEMRI LT, £7-. GSDMD/Bid —H /KR Caspase-1

~ U AHFKDO~ I 1T 7 —1E, GSDMD KiE~ z/' l

DALY bEBIZAA B b=V AFHEERMICE | sopmp Big
DAL T A Z L 2SN L, Fix L

1% GSDMD % J& 4 %8 L T RWHIIIZ BT M“;’;{‘hﬁ;’;ia'

H, WA= 1 ZTRF—TRAEZFHELI D v

LEZTEY, 5%F0L D il FE L, ! Cmﬁ*“*ﬁﬁw
N AR=T 1 ARFYET A b= A DA - T Pyroptosis Apoptosis Secondary
BB ZH NI LN EEZTVD, Al
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Nakajima S, Imamura R, Yoshino M, Sakurai M, Tsuchiya K, Sugihara K, Asano M, and Suda

T: Characterization of Innate and Adaptive Immune Responses in PYNOD-deficient mice.
ImmunoHorizons, 2018, 2 (4):129-141

Tsuchiya K, Nakajima S, Hosojima S, Nguyen DT, Hattori T, Le TM, Hori O, Mahib MR,
Yamaguchi Y, Miura M, Kinoshita T, Kushivama H, Sakurai M, Shiroishi T, and Suda T:
Caspase-1 initiates apoptosis in the absence of gasdermin D. Nat Communications, 2019, in
press.

(JLFIFZE)
Kamikawa Y, Sakai N, Miyake T, Sagara A, Shinozaki Y, Kitajima S, Toyama T, Hara A,
Iwata Y, Shimizu M, Furuichi K, Imamura R, Suda T, Kaneko S, Wada T: Involvement of
p38MAPK in Impaired Neutrophil Bactericidal Activity of Hemodialysis Patients. Ther Apher
Dial. 2018, 22(4):345-354

<BRFER>
1. Suda T: Switches between apoptosis and pyroptosis in macrophages and cancer cells.
Australia-Japan Meeting on Cell Death, Tokyo, May 22-23, 2018

2. Nakajima S, Tsuchiya K, Sakurai M, Suda T: Caspase-1-induced pyroptosis potentiates

anti-tumor immunity. Australia-Japan Meeting on Cell Death, Tokyo, May 22-23, 2018

3. Tsuchiya K: Caspase-1 serves as an apoptosis-initiating caspase in the absence of
Gasdermin D (GSDMD). Australia-Japan Meeting on Cell Death, Tokyo, May 22-23, 2018

4. Tsuchiya K, Suda T: Caspase-1 initiates apoptosis in the absence of gasdermin D. The 27%

Annual Meeting of the Japanese Society for Cell Death Research, Kyoto, July 27-28, 2018

5. Tsuchiya K, Suda T: Pyroptosis enhances killing of Listeria monocytogenes by ampicillin

in vivo. The 47" Annual Meeting of the Japanese Society for Immunology, Fukuoka,
December 10-12, 2018
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[ Abstract]

HGF (Hepatocyte Growth Factor) and MET as target molecules, our research is focusing on 1)
discovery of new physiological function of MET receptor, 2) elucidation of dynamic structural
base for MET receptor activation, 3) discovery of cyclic peptides for HGF/MET and
application to diagnosis and therapeutics. In 2018, our research progress includes followings.
(1) HGF-inhibitory Peptide-8 (HiP-8), a cyclic peptide which specifically binds to active two-
chain HGF (tcHGF) but not inactive single-chain HGF, could detect tcHGF and its localization
was matched with active MET distribution in cancer patients’ tissues and human cancer model
for PET molecular imaging. tcHGF showed dynamic domain movement in high-speed atomic
force microscopy (HS-AFM), whereas HiP-8 captured tctHGF and changed it to be static.
These results indicate that HiP-8 may be an excellent molecular tool for cancer diagnosis. (2)
HS-AFM and biochemical

. = § (’ @ H(Iifm?;osed of 12 amino acids
analysis revealed a new K - Bind to HGE with high afiniy
mechanism and dynamic MET S Keyissuess p—
activation structure. (3) MET S o° Selective imnibiion of tcHGF wrer
receptor participated in ScHGF  ratio teHGE % HIP-8
inflammatory cytokine
production and innate immune \Q_o/' \)
response upon RNA virus et B |
infection independent on its /” uf
tyrosine kinase activity. The P
results indicate a heretofore /\\
unknown physiological function —— o

of MET. Peri-cellular generation of active tcHGF (left) and outline of HiP-8 (right)

<2018 FEDOIFFERLF, ETRIL>
1. HGF PHEBR7F K (HiP-8) DOiEM: « oA A—2 0 7
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(&) BRI Giniks) CHEEEL, BIR~7F K (HGF-inhibitory Peptide-
8: HiP-8) A HufF L7z, HGF I% 1 AEHHIBMA HGF (scHGF) & L THribSiL, i
BRI RE CAMIEMEE D 2 A8 HGF  (tcHGF) (2 #a X%, HiP-8 X tcHGF (2
BIRICHES - BLET S, [BE] 1) DABREHE THIP-8 7o —7 Ik » Tl
S5 tcHGF O JFFEDRTEMAL MET OJRTEE L< —&F 52 &, (2) %Cu TGk
L72 HiP-8 71— (%Cu-HiP-8) 726Nt M AMRRCOZM 2+ o
HGF / > 7 A >~ 7 X% H\ 7z PET f#tr 2 5, HiP-8 1% tcHGF 72 & TNZE AL
MET O HIZEN =Y — il b Z &, B)HIP-8IZTHGFIZ Ky ¥ 7452
CICESTHGF DX AT v/ ey TEEZIIET A2 L2 /A LT,

. tcHGF ZERK & 23 A BRI NER B Ak

[BciR] it RalEO ST T V% IV C, TEEEMAE E R 1% A L 7= ik o
BB AR C O HGF FEA#E & scHGF 2> 5 tcHGF DAL, tcHGF DK -
JRAEIZ — B0 2 A O NERE 2 v =— D RfEZ B 57272 Lz, teHGF DAk
(TEBVE=  FIRICEE BRI 2 RI-T LB LMD,

. MET =R OB TE M LA S

[AR] R M BEMEE (HS-AFM) B b N EILV Y 7 2T —FB ik X
DAL FEEZ LAY, MET ¥4 ~— iS558 LWiiETeT L 4
IS Uiz, AFRARE - R COERDTOV TVX A AEBEICL Y, W%
R OBRNEMACICEE D 2 HEMR N AIEEIC e D & B X bl b,

. MET %71 L 7= B 2R sa & il i# oA 58

[ACR] (1) RNA U A VR EGR A AT 2 2 A8 RNA OIS AL L 0 RAENE
A NIA CEEADEINT D BRGEINED, MET KM CERIIK T 5 Z
&, () BARGIEIGE M MET fMilaN R A A U535 6 OD MET B/ KTF o
U —BIEMEICKE LW A R L7e, MET 54T L7z 2 AR8{ RNA
HARE BN, MET KAFH S 7 F R MEAL & 1 3MST O £ BERECTH D, MET O
FLWARETH S,

CBRIRAT T NI X B AT HGF OF#fE

[FEE] MET ZBIRICHE AT 287 F K% bivalent 1279 5 Z & THESG S
7= NTLTHGF X, MlaNT 7 FvineE, Bl FRE7T a7 «—L, EEHEIZBW
TRIRD HGF & RZEOREE 52 L #BH 5Z L7- (Scientific Rep, 2018) , JE
RKIMETFERY T RELT, EFEMLE LTOREMEEZ L DEEX LD,

<ASHOHE >

1. MET 2 RIS E L OMEE X A T X 7 ZADOW5E
2.HiP-8 /031 — N3 D4 A= IR
3. HARGE RN Z 81T D MET OFEEEIZ B3 2 BF4E

4. tcHGF Rk & I L7220 Al = » FIE Rk & HiP-8 12 L B finfE I
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Miao W, Sakai K, Ozawa N, Nishiuchi T, Suzuki Y, Ito K, Morioka T, Umitsu M, Takagi
J, Suga H, Matsumoto K. Cellular signaling and gene expression profiles evoked by a

bivalent macrocyclic peptide that serves as an artificial MET receptor agonist. Scientific
Rep, 8: 16492, 2018.

Miao W, Sakai K, Imamura R, Ito K, Suga H, Sakuma T, Yamamoto T, Matsumoto K.
MET activation by a macrocyclic peptide agonist couples to biological responses
differently from HGF in a context-dependent manner. Int J Mol Sci,19: 3141, 2018.

[FIAF7E)
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< FEEFHIRE >
HiP-8 |ZBH3 2%t 2 HE L 7=,

<ERFER>

Matsumoto K. Growth factor signaling: dynamics, cancer, and drug discovery. The 1st
NanoLSI International Symposium. Feb 21, 2018 (National Museum of Emerging Science
and Innovation, Tokyo)

Imamura R, Sato H, Sakai K, Matsumoto K. Novel Biological Function of HGF receptor
Met in Immune Response. The 1st NanoLSI International Symposium. Feb 21, 2018
(National Museum of Emerging Science and Innovation, Tokyo)

Sakai K, Furuhashi H, Shibata M, Matsumoto K. HS-AFM revealed unexpected
mechanism of MET receptor activation. The 1st NanoLSI International Symposium. Feb
21, 2018 (National Museum of Emerging Science and Innovation, Tokyo)

Sato H, Sakai K, Mukai H, Watanabe Y, Passioura T, Suga H, Matsumoto K. PET
imaging system reflecting activation status of HGF/Met signaling with macro-cyclic
peptides. The 1st NanoLSI International Symposium. Feb 21, 2018 (National Museum of
Emerging Science and Innovation, Tokyo)

Nishita M, Nishikaku I, Yoshida E, Shibuya H, Matsumoto K, Minami Y. Rif small
GTPase mediates Rorl signaling to induce filopodia formation and invasion of lung
adenocarcinoma cells. H AfiffuAE P Rex, 201846 H 5 H (IEERERE
—)

EERGE, AARER, B, BAHE, m%ﬁm EARTE—. X PR AL
FRHTIC & B HGF OIFPEZ A ) = X KoMl 5518 [0 AR 1 ETR E 22,
201846 26 H~28 H (REX v, #HiEH)
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AR, A/ER, B, A, INEER, @ATE—. HGF OIEMHA
i A T = X NI 7R R A k. BARAE RS, 20184E9 A 24 H (R
#)

Miao Wenyu, s, GHifR—RE8, B0, ALK, BROEMIGETEEZ SO
BIR_TF RiZ XD MET/HGF &K 7 = FOAIEk. 5 91 Bl B A4 LF2
2. 201849 H 25 B (5U4R)

VERPaiE, W sith, S FHEE, AF K. HGF O RBETEETELICE R 2 izt
= TS, 55 77 Bl B AR, 2018429 H 29 H (KFR)

VE Y, RAAHRR, FEEEM. Ror I SmgGDS-Rif #& 1S & /1 L TR AS AU HIIE o 540k
ZREE R IR A RET 5. 55 77 B HE AR, 201849 H 28 H (KFk)

Jangphattananont N, Sato H, Imamura R, Kato Y, TakagiJ, Matsumoto K. Localization of
two-chain HGF and activated MET receptor in developing stomach. & 41 [a] H K%y 7-4
WP, 20184 11 H 28 H (X7 ¢ affiin)

ARIHE, VEREHNE, (EH A, PRAITIS. HEAHIN TS R Met D3 % 53 2 Y4B
TRERE 2 41 B AR A TFRFS, 20184411 A 30 H (VN7 ¢ 2 ki)

Matsumoto K. Macrocyclic peptide technology targeting HGF and METreceptor. The 2nd
NanoLSI International Symposium. Nov 19, 2018 (The Cumberland Hotel, London)

Matsumoto K. Macrocyclic peptides targeting HGF-MET. 4th International Conference on
Circular Propteins and Peptides. Kawasaki, Nov 28 - 30, 2018.

Nishita M, Nishikaku I, Yoshida E, Kamizaki K, Shibuya H, Matsumoto K, Minami Y.
Rorl promotes invasion of lung adenocarcinoma cells through small GTPase Rif -
mediated filopodia formation. ASCB-EMBO 2018 meeting. San Diego, CA, USA, Dec 8 -
12,2018.
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[ Abstract ]

Our laboratory focuses on the interaction between cancer cells and stromal cells in the central
nervous system and its involvement in brain metastasis progression, treatment resistance and
reconstruction of the neuro-immune system. Brain metastasis is a very ineffective process and
only limited population of cancer cells survive after arrival to the brain. Further, not all the
survived cells progress to macro-metastasis but some cease cell cycle progression and enter into
a dormant state. We found that non-proliferating brain metastatic melanoma cells (WM266.4)
exhibit the gene expression signature of DNA demethylation, which can be caused by reduction
of a DNA methyltransferase, DNMT1. The brain specific microenvironment, reactive
astrocytes and mechanically soft tissue substrate, suppresses DNMT]1 expression in WM266.4
cells and causes cell cycle delay. Surprisingly, DNMT1 overexpression in WM266.4 cells
specifically suppressed brain metastasis and we found that L/CAM, SERPINs and CRYAB, the
genes required for brain metastasis formation were induced by DNMT1 suppression. Gene
expression analysis revealed that about 20% of the genes upregulated in cells with enhanced
brain tropism (WM266.4-BrM3) can be induced by DNMT]1 suppression, which includes
L1CAM, and more than 80% of the genes induced by DNMT 1 suppression were not upregulated
in WM266.4-BrM3, which includes SERPINs and CRYAB. Induction of DNMTI1 into
WM266.4-BrM3 abolished its brain tropism, indicating that temporal epigenetic regulation is
still required for these cells to form brain metastasis. Similar results were obtained with MDA-
MB-231 human breast cancer cells and PC9 human lung cancer cells. Our results suggest that
epigenetic reprograming triggered by DNMT1 suppression is the key step for cancer cells to
survive in the brain microenvironment, which in turn can cause cancer cell dormancy in brain

metastasis.

<2018 ORI E, EHBRNEZ NE% OFHE >
WHFE=IL 2018 429 H 1 HIZHE LT,

(1) MHEEREARIR S AU KRR DIRARKERF - HEREHE O i ]
INAEEIE~ 7 AT VA VT Tl L~ TORIG TR EENTIC L 0 | IHisR
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23 AR DRI MERS & BELIZAR > TV D & B2 B d 4 F & LT DNA A F /bR

(DNMT1) #[AE L., BEFERAOIUINERERIC X 5 23 MO DNMTL FEELENHIA 2 A
HERE o> e JE M EA T 2 B3 2 & [RIIRF IS | IMEERB TR i R B2 B 240 5 BAR D
HHAFET L NP LNE o7, BlfE, 2O DNMTL #ifilZ ~ U T —& 3 5/
RN AR Y e 7T X 7 L IRRAAT - IKIRFEAE L2 BT 5 im0 & e Y R C
Hb,

(2) EGFR £ %% 49 2 MEFE i 2% AR O ) B SEAI T E RS (2 B9~ B B 9E

EGFR Z# %243 2% b Miias AAIEEE PC9 35 X OVPC9-BrM3 O M#xfEHL 1L EGFR [
FH] (77 4 F=7) CREFICRET 2, BAMRITZEEITITEA L TE O 7K
EPICHUE S 2T TEBOMIN Ki6T BHEDIESZMIaE L TEFL THD Z &0
HONERoTe, £70 2 OFTSEAIMPERSRE EE LT X b YA G L TWD
AIREMEDRN R S ND T — X 257z, Fl-InoEFNAMBEO 1l 727 )7
N —AfENTIZ L0 . FISEAIMN IR D D01« 7T AR E LTA v X —a A %
YERHLE LTEEB O A N A R ERE LT,

StEOFE L LTh Efix ERROMEEED D & & Hio, R FE AR 7 18
WEFEAT « HEE T OFETEE LT (3) U AT TR h—<{REIZBIT DR
v F MR TE (Boron neutron capture therapy : BNCT) MM IC B9 2 WF9E 4 |
BIRKFT  EmBHFIREET & OILFAFIEE LT (4) FRET NA Ak Hh—DHH
HIRE R BRI 2898 % ., # 7 U K% « Yan Yan il L OV U AR — VESL K
¥ » Chwee Ming Lim = & OEFEILFENTEE LT (5) XA T o F 7 HEEN AT
) U F PRIEORICET A EnENHEET S,

[ &F 78 26 #%& ]
<FEFKimX>
e
(WF7E=s 1K)
1. Hirata E*, Ichikawa T*, Horike S, Kiyokawa E. Active K-RAS induces the coherent

rotation of epithelial cells: A model for collective cell invasion in vitro. Cancer Sci. 2018 Oct
3. doi: 10.1111/cas.13816. [Epub ahead of print] (*co-first author)
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1. Hirata E. Unravel the mysteries of cancer cell dormancy in brain metastasis. %5 77 [A] H
AP S HERY AR YT A (KRB 2018 429 A 29 H)

2. Hirata E. Unravel the mysteries of cancer cell dormancy in brain metastasis. International
Symposium on Tumor Biology in Kanazawa Joint Symposium (4R 2018 45 H 28 H)
(& DAth)

1 H A MR Al ORIRMER: « BFERAE O fREA & BTG IR EE DB %8
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2. YH A MEBSAMRBORMZEES SRREMREESEE I — (&R
2018 412 H 18 H)
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[ Abstract ]

Chromosome segregation is one important step during mitosis, and errors in this process
could lead to abnormal cell division and chromosomal instability, which are frequently
observed in cancer cells. JSAP proteins, JSAP1 and JSAP2 (also known as JLP or SPAGY),
were first identified as scaffold proteins for the MAP kinase (MAPK) signaling pathways.
Subsequent studies showed that JSAPs are also able to function as adaptor proteins linking
cargoes and kinesin/dynein motors. Increasing evidence suggests that the expression of JSAP
proteins, particularly JSAP2 is increased in cancer. In addition, JSAP2 has been reported to
interact with PLK1, a key mitotic kinase. To date, however, the role of JSAP in mitosis
remains largely unknown. We investigated the functions of JSAP1 and JSAP2 by gene

knockout, using a Cre-loxP system, in

’ JSAP1,2
Wild type JSAP1 KO JSAP2 KO DKO

Figure 1. Chromosome segregation errors in JSAP1, 2
double KO MEFs during mitosis.

mouse embryonic fibroblasts (MEFs). Our
results (Fig. 1) suggest that JSAP1 and
JSAP2 are critical and functionally

redundant in  mitotic = chromosome
segregation. We have also been studying

the role of JSAP in oxidative

Anaphase Metaphase

stress-induced cell death. Tumor cells are

known to maintain an increased level of
reactive oxidative species (ROS), which is believed to be involved in tumor progression.
However, high levels of ROS might induce oxidative stress that could lead to cell death.
Several signaling pathways, including JNK MAPK, play an important role to maintain the
balance of ROS generation and elimination, and therefore to protect the cell from oxidative

stress-induced cell death. Although JNK is known to be activated in response to oxidative
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stress, the involvement of JSAP remains elusive. We showed that knockdown of JSAP2

enhanced the cell death (Fig. 2) ) — | ookt
and  attenuated the INK | o " = APz e i = ikl
activation in response to H2Ox. i,:: :z §| : = % z ;

These responses were almost § w E \ S 404

completely ~ reversed by \ Il ]

re-expression of a wild type ' HZ;? o ' He;JGQ Coem
JSAP2, but not its mutant Figure 2. JSAP2 knockdown potentiates H,0,-induced cancer
lacking JNK-binding domain. cell death.

Collectively our data suggest JSAP2-JNK pathway protects tumor cells from oxidative
stress-induced cell death (Li and Gunarta et a/. BBRC, 2018).

<2018 =DM RE, EBRIKE NS % O FHE >

1. JSAP |Z & 2 Yeta iy B il £

Fexlx, ZNETIT, Jsapl, 2 ~HEBIENFHEIRE/L ~ U A MERHEF ML (MEF)
ZIRNT L, JSAP (XY /Bl B 2 EE R K TH V, JSAP HERERER T Y
IARLEMEHEST HZ L amET O EHF TS, A6l y-tubulin (FLMEA~—
B —) xR DHURE HNT Jsapl, 2 # 7V 7T U b MEF 2L 24, ®
(3 2LLE) ofiiRZ b Ol mEEICERD bit/e, B & RPE-1 Mifaiciu
Th, FREORREBIELNTWD, 5%, S OICHTZED, JSAP I XK D9 iksy
B D 53 TR A B & 23 %,

2. Wb A N U AFHEMMAUIEIZI T D JISAP2 O&RE & E Do A T =X A
EHEBRRN S 72 6 TSI OV TEIARH R 3% <, FoICB ST,
JSAP2 /v 7 X (KD) #lfd, MOWEFAERG 5 VIZERA (INK & OfEEREE K
<) JSAP2 Z W io L AF 2 —FEERAZIT\VY, JSAP2-INK ¥ 7 F /U REER K IX Ha02 35
LA SRR LTI @ < Z & 2B 5202 L7z (Lieral, BBRC, 2018),

3. JSAP2 2k B U VY — 2 OHINN RLEFIE

U —=LEE R ERREE R & Bex I ERE R R D B AV T R
T TCThDH, I, VYV —IEREFTIIERNOHLNATHD Y Y Y —LNRIZIZ,
PRSI BN A L OBE B IER S, HEEED TWD, 54, Halx, VY
Y — L ORI RIEICE S Z S TRAFZEICE F L, JSAP2 KD Mild a3, JSAP2
XV Y — AN BEOHIEIK - & L TE< & 2R T 5 TR REST, 54
%, REMIZRENT 21T\, JSAP2 2K DU VY — A OMMIAN RTESIEREE 2 B & 2N
Do
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Li R, Gunarta IK, Suzuki R, Boldbaatar J, Nakazato R, Yuliana D, Davaakhuu G,
Oyunsuren T, Takamatsu N, Kobayashi M, Hirao A, Yoshioka K. JLP-JNK signaling

protects cancer cells from reactive oxygen species-induced cell death. Biochem Biophys
Res Commun. 501(3): 724-730, 2018.

(FL[RIAFFE)

1.

Fukuoka M, Yoshioka K, Hohjoh H. NF-kB activation is an early event of changes in
gene regulation for acquiring drug resistance in human adenocarcinoma PC-9 cells. PLoS
One. 13(8): 0201796, 2018.

Shirasaki T, Honda M, Yamashita T, Nio K, Shimakami T, Shimizu R, Nakasyo S, Murai
K, Shirasaki N, Okada H, Sakai Y, Sato T, Suzuki T, Yoshioka K, Kaneko S. The
osteopontin-CD44 axis in hepatic cancer stem cells regulates IFN signaling and HCV
replication. Sci Rep. 8(1): 13143, 2018.

<,—4

SR >
1.

B F2 K, Jambaldorj Boldbaatar, Dewi Yuliana, #5 AR/, R vak : MRS
BT % JISAP OEEEMHT, 25 1 BRI AU HERRHIEMI ST - [ENLDS AAF9Et
v E—WgEET AR ER S, 201847 A5 H, LR

. Gunarta IK, Yoshioka K. Protective role of JLP-JNK pathway against oxidative

stress-induced cell death. 5 77 [0l H A F 2 FIHR 2, 2018 4F9 H 28 H, Kk

. Gunarta IK, Nakazato R, Erdenebaatar P, Boldbaatar J, Suzuki R, Yoshioka K.

Functional role of JSAP in mitotic chromosome segregation. #f 41 [B] H ARy 1445
SAFELR, 2018411 H 29 A, HEIk

<A EEE >

| RPETIRB G W () (WEUEH B k) TISAPIC & %A

PN 0% 80 D B L HES TRT 9 2 it AR SE & B iAoy Bl B2 oD 43 F-Hé % ) 1,300 T
M
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RSB & Z DOREFEN & 72 ST A DIAE « BMb D4y FHEKE ] 1,100 T-H
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[ Abstract ]

The mission of our division centers on laboratory and clinical research to develop the
novel strategies and modalities for diagnosis and treatment of the gastrointestinal, refractory
and rare cancers including glioblastoma, osteosarcoma and soft tissue sarcomas. Research
projects are based on biological characteristics of individual tumor types that are relevant to
their invasive and metastatic potential, resistance to therapy, recurrence and outcome of patients.
Our current efforts are focused on (1) research and development of the cancer therapy by
targeting aberrant glycogen synthase kinase (GSK) 3[; (2) understanding of malignant
phenotypes of cancer by investigating pathological metabolic properties (eg., aerobic glycolysis,
tumor-promoting autophagy); and (3) biological basis of gastrointestinal and refractory cancers
for clinical translation. We have been also establishing the tissue material resources of human
stomach and colorectal cancer for our own projects described above as well as for studies
collaborating with our institutional and many other research groups. In an immediate couple of
years, we have obtained the preliminary results indicating the putative roles of tumor GSK3f3
as a molecular hub that connects the pathways responsible for tumor invasion and resistance to
therapy, thus enforcing its potential as a major cancer therapeutic target. We are extending this
project toward investigation of the putative roles for GSK3f in promoting esophageal squamous
cell carcinoma (ESCC; the major type of esophageal cancer in Asia and Japan) and acquiring
chemoresistance in pancreatic cancer. In this year, we have planned a study for development of
cellular and mouse models predisposing to ESCC by CRISPR-Cas9-based genome editing of
the metabolic enzymes including glycogen synthase and GSK3p.
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1. glycogen synthase kinase (GSK) 3 FHEIZ LD ANERIEDOWIZE, BA%E

Wt B EEINHIAF LR85k S N CD GSK3B MEA D5y FRREZ ML T, BNAD TR
M A et 352 LA AR L C& T2, £ L C, GSK3B BHED IR I TR0 A
TR AL~V LHRS A B CIGEL T2, £, AR RN, BRI B2, 1
L8 IS - FAEAMRELS:, S RE KREMF el LHPEL, A A, B IENES B G P e
DR, i3 A TETEMEZ RS GSK3B 23, O REEHREM: S IRE (P AH, HURR)
RIMED M E 2l 52 &2 Uz, —HOBFFE2H &1, GSK3B BHE K L Ofis
ETIRAEIZDER T 203 R RIEZ L, B IBIENE (SRR Be ik o ) EHETTIREDS
Ao (IR EFR R FIBE) 2%t G &9 DERIRIFIEIC L0 & D2 VL PR AR L T&
7= (UMIN000005111, 000005095) , Bi1E, GSK3B 72373 A DARIRIIREE CH DB L
B2y SRS B O EREREZ 7R 9 2 R ET L TD, £72, GSK3B DN AR EEFE R D TR
LD, ZORSREMT 2 BE SRR IE AT =7 (), Bl R LR A, Ty
BB ATT IV, FUSAFIMEERRIED AR BRI O G A B 4k 52 BRAAR LT,

2. DADREHEFMN T &SN E O IRATHFFE

GSK3B 1T OB TV a— 7 ARG A HIE T 22O BLEND, DA EAR O
REAICLZE (Warburg 2h5) 12 B 2 il i 32003 AU EEME: B & E A2 k95 GSK3B DFRE
fEMT 2 D TWUND, &I, FFEDO P GHED DR RIS L B BIEH O SIZ2 5809
BT D EEL ST, TSGR IZEBIT D GSK3B OEREZFE A I THZL
ZHMET D, ZNEIEROIL, BEO R BRI A O A R AN 7 ) =
—7 O, K ThHDH, 20 RIE S, BE RO IER BRI FEMias~o 2% %t
BT, PVa—F A RE#EE GSK3B DF ) MREIC LD EIE R LR G5B A RRE D
AR DA B AR LT,

3. ENMBEILE DS AR S 72 LT DRI A D55 TR BRI SE

AL DS AMFIESC B IR RO LR E IR E LT 2008 R B AR FZEABALAL, 2010 4122
DFEFEL B TEFTE R KRR S 2 IR L TBEICE > T, 2O E PR O L [F]
FIRZAREES D701, HARERUTIEEH N7 ) LR SR — 2L Ak (http://www.
biobank.amed.go.jp/biobank/index.html) (Z1F H A L7z, JLEMFZEE T H R#EERS (1L
FRF) DIBHFE LT KR REAT AIE"E &2 VT 2014 10, KEGH AR
15 BAJE O BT 2 B AR LTz, RIGHR AR IR O E B op /2 — b LR O feaHiE
Hr LB 78 AL G o TIED AU/ AV DRI G2 WT) T LTV X BAAEEEL, 90%LL D
FE LR BRI L DR A ATRE IS LT GRSUPERR T 1E) o BUE, MRATRE B/ A S & 04L&
HIZ, WRKT, BEEERT SR HAN R E AR FIH L ER IV R L [F T, KBRS A D
BHaEor-WRSEZMEL BIEL T, WHEET SARAOZ R, BFRIEFLEL,
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upregulates microRNA 135b to promote inflammation-associated gastric carcinogenesis in
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gene expression and prognosis in
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glycogen synthase kinase-3f3 for sustaining mitosis via translocated promotor region (Tpr)-

dynein interaction. Oncotarget 9 (17):13337-52, 2018. doi: 10.18632/oncotarget.24344

4. Minamoto T. Detection and characterization of oncogene mutations in preneoplastic and

early neoplastic lesions. Methods Mol Biol 2019, in press.
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1. BEAEE. RIBDADEEEEN T RLX— RS GSK3B DIFHEM. 4 5
6] 0 AVE L S R AR R R RIHEERF 7 FEE R AT 0y = 7 s D 7256
i - HEFR AT = X LRI OFTER |, 2018 422 A 2 H (&), 8B KFHbE Hillidk—/L
TV—, TR,
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RT IV, HUR.
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Hiroyuki Tsuchiya. Novel molecular therapy targeting aberrant glycogen synthase kinase-
3B in soft tissue sarcoma. American Academy of Orthopaedic Surgeons (AAOS) Annual
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Inhibitor of GSK3 impedes the development of reflux-induced esophageal cancer in a
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. Takahiro Domoto, Ilya V. Pyko, Dilireba Bolidong, Masahiro Uehara, Toshinari Minamoto.

Glycogen synthase kinase 3 induces protooncogenic autophagy in colon cancer. A
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[ Abstract )

Retroviral insertional mutagenesis in mice is considered a powerful forward genetic
strategy to identify novel cancer genes. Our high-throughput screens led to frequent
identification of the genes encoding histone methyl-modifying enzymes. Many of these
enzymes are involved not only in tumor initiation but also in malignant progression such as
drug resistance, cell invasion and epithelial-mesenchymal transition (EMT). We have shown
that Polycomb repressive complex-2 (PRC2), which regulates the methylation of K27 of
histone H3, is essential for gene expression program in EMT. During the investigation of
molecular mechanism of PRC2 function, we discovered the involvement of MEG3 long
noncoding RNA (IncRNA) in the selection of specific target genes by PRC2. This year we
investigated the function of another IncRNA, MEGS. The expression of MEGS was
immediately induced during TGF-beta-mediated EMT of lung and pancreatic cancer cell lines
as with MEG3. Overexpression of MEGS specifically suppressed the expression of
microRNA-34a and -203 genes, resulting in upregulation of SNAII and SNAI2 transcription
factors for the repression of E-cadherin. Mechanistic investigations revealed that MEGS
associated with EZH2 protein in PRC2 complex and induced its recruitment to the regulatory
regions of specific target genes for H3K27 methylation and transcriptional repression.
Interestingly, expression of both MEGS and MEG3, but not each individually, could induce
EMT-related cell morphological changes and increased cell motility in the absence of
TGF-beta by activating the gene expression program required for EMT. Knockdown of MEGS
indicated that endogenous MEGS was indispensable for TGF-beta-induced EMT in cancer
cells. These results demonstrate a novel functional significance of the long noncoding RNAs

in the epigenetic control of cancer progression.
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[ Abstract ]
Our researches focus on clarifying mechanism of targeted drug resistance and circumvention
of the resistance in various types of cancers with driver oncogenes. In this year, we reported
the mechanism of drug resistance of tumors with the neurotrophic tropomyosin receptor
kinase 1 (NTRK1)-fusion gene and lung cancer cells with BRAF mutations.

The central nervous system (CNS) is a sanctuary site from targeted drugs. However, the
mechanism of targeted drug resistance in CNS tumors is largely unknown. Entrectinib, an
inhibitor of multiple kinases such as ALK, ROSI1, and TRK, is clinically effective in the
treatment of cancer patients with rearrangements in ALK, ROS1, and NTRKI. Although
entrectinib has initial activity against CNS metastases, resistance usually develops. We found
that the NTRK1-G667C mutation, which causes moderate resistance to entrectinib in vitro,
could be detected in a brain metastasis model when acquired resistance to entrectinib was
induced. Furthermore, we demonstrated that foretinib could inhibit the phosphorylation of
tyrosine receptor kinase A (TRK-A) with the G667C mutation and overcome entrectinib
resistance in the animal models for liver and brain metastases. Our findings provide a
rationale for clinical trials with foretinib in cancer patients with entrectinib-resistant tumors
harboring the NTRK1- G667C mutation, including patients with brain metastases.

BRAF mutations, including V60OE, are detectable in 1% of lung cancer. Despite the
successes of treating BRAF V600E mutant lung cancer with BRAF pathway inhibitors,
treatment strategies targeting tumors with non-V600E mutations are yet to be established. We
found that although BRAF V600E mutant cells are sensitive to BRAF inhibition, non-V600E

mutant cancer cells are reliant on receptor tyrosine kinases (RTKs), including EGFR and
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FGFR, for their MAPK activation and inhibition of both MEK and RTKSs is necessary for
controlling these cancers. These results were recapitulated with a clinically relevant dual
inhibitor of EGFR and RAF, BGB-283. Our findings provide evidence of critical survival
signals in BRAF non-V600E mutant cancers, which could pave the way for effective

treatment of these cancers.

<2018 FEDOIFERLFE, EBRUE NS HZOFHE
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Fig 1. Resistance mechanisms can be different between CNS and extra-CNS lesions
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[ Abstract )

Mechanisms and overcome of acquired resistance to photodynamic therapy using 5-
aminolevulinic acid in cancer cells (Endo Y)

5-Aminolevulinic acid (ALA), a precursor of protoporphyrin IX (PpIX), is now widely
used for photodynamic diagnosis (PDD) and photodynamic therapy (PDT) of various cancers.
We have experimentally demonstrated that the sensitivity of cancer cells to ALA-PDT is
determined by the functional balance between the oligopeptide transporter PEPT1 and ATP-
binding cassette transporter ABCG2. Furthermore, we have studied the molecular mechanism
of'acquired resistance to ALA-PDT in human gastric cancer MKN-45 cells. The resistant MKN-
45 cells showed strong resistance to ALA-PDT and high expressions of iron metabolism-related
genes. Recently, we investigated the stimulating activity of deferoxamine mesylate, an iron
chelator, on ALA-PDT in ALA-PDT-resistant cells. Consequently, we found that deferoxamine
mesylate highly enhanced the effects of ALA-PDT and effectively improved the sensitivity of
the resistant cells to ALA-PDT. These findings indicated that iron metabolism and recycling

system are important target molecules for overcoming ALA-PDT resistance in cancer cells.

Analysis of the functional roles of ADAMTS-1 in female genital organs (Kuno K)
ADAMTS-1 is an extracellular matrix (ECM)-anchored metalloproteinase that degrades
ECM molecules such as proteoglycans and regulates ECM remodeling. Recently, we found
that ADAMTS-1 null mice on a BALB/c background exhibit impaired parturition. Both
contractile responses to uterotonins and spontaneous contractile activity were reduced in
ADAMTS-1null uterine strips. Uterine expression of genes encoding contraction-associated
proteins was also reduced in ADAMTS-1 null mice, suggesting that ADAMTS-1 is required
for the uterine activation process prior to parturition. A histological analysis revealed that the
morphology of the decidual layer, including the uterine gland structure, of ADAMTS-1 null
mice on gestation day 19 sometimes differed from that of wild-type mice. Our data suggest
the possibility that ADAMTS-1 is also involved in morphogenesis and the maintenance of

decidual tissue from late pregnancy to labor.
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contraction and parturition in mice. Endocrinology in press.

<HERFR>

1 IR, &K, ILEAR, ZEER, AHREZR, HPE, T 5-7 2/
L7 A TR TR ALA-PDT (S 2 A TX-816 ORI A A
L5255 98 BRAFES 2018 42 03 H 20 A(K)~23 A(E) AARFHE T it
v >/ A ()

2. EHEERK, TN, CK BIEMER, E TR, NERL a8, KA
B TR VT UBRE O DDA FRIRIE S D 2y T REEEAR D
P RIEN] AASE Y5 138 4F 4 2018423 H 25 A (H) 28 A (k) (&
)

3. Yoshio Endo, Yoshihiro Uto, Yusei Shinohara, Chiaki Abe, Tohru Obata, Shun-ichiro
Ogura, Yutaka Yonemura: Overcoming acquired resistance to photodynamic therapy using
5-aminolevulinic acid in gastric cancer cells 5-7" X / L7 U g% U 5 R T1509
PRI Uit L L7z B 23 AR 31T 2 s MERIIE I B9~ 2 P98 25 77 1A
HARE A 2018429 H 27 H (OK) 29 A () ORBR, KBRS E B
Sy, KEUFZEBREFS)

4. AUKEREK, ZAG, MAZHE, faE#n, ARR Bk (CFERE) 0RO
T EBERE & ARSI C 51T D5 ADAMTS-1 O&EFIORENT ) 554 1 [ H A 144
Pt (20184 11 7, M)

<FNIRABE >
Rk 30 45 A 17 BEFFFHRA 14 =R R

<HNEE 4>
B e B mibh 4 GHRFEC) 40 mER K ERERE : 300 TH
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Inflammation and Epithelial Plasticity
EREIEEE - A=Y b

Associate Professor Dominic Chih-Cheng VOON
Graduate Student Zachary YONG (D2) (Co-supervisor: Prof. Masanobu Oshima)

[ Abstract ]
Despite great advances in the past several decades in understanding the etiology of gastric
cancer, it is still the third most lethal cancer globally, taking more than 700,000 lives annually.
Atrophic gastritis caused by the chronic infection of Helicobacter pylori is considered the
single greatest causal factor. We are interested in two aspects of gastric epithelial cell biology
that play important roles during gastric carcinogenesis: 1) altered immune signaling during H.

pylori infection; and 2) increased cellular plasticity during gastric inflammation and repair.

<2018 research achievement and future plan >

We have been studying the regulation and production of the cytokine IL23A in
epithelial cells. In a previous study, we observed the induction of IL23 A expression in gastric
epithelial cells following infection with Helicobacter pylori, an important gastric pathogen and
a major risk factor to human gastric cancer. This was enhanced by inflammatory signals
associated with gastric carcinogenesis, including IL-1a/B, TNF-a and NOD-1. We have now
extended our investigation to intestinal epithelial cells. In the past year, we have established the
strong contribution of mitogenic and inflammatory signals on the regulation of /L234 and
observed a strong crosstalk between MAPK and NF-kB pathways. This is significant because
1) inflammatory signals are important for the regeneration of intestinal epithelium after injury;
2) aberrant activation of MAPK due to mutations, such as Kras and BRAF, is frequently
observed in human intestinal cancers. Accordingly, we observed that certain MAPK mutant
CRC lines have constitutively high /2234 expression and this could be targeted by MEK1/2
and/or NF-kB pathway inhibitors. We further established that IL23A is secreted by intestinal
epithelial cells but in a non-canonical form that is independent of IL12B. Our current work is

centered on the function of this novel epithelial form of IL23A.

[ Achievements ]
< Publications (Primary)>
1. Han TS, Voon DC*, Oshima H, Nakayama M, Echizen K, Sakai E, Yong ZWE, Murakami
K, Yu L, Minamoto T, Ock CY, Jenkins BJ, Kim SJ, Yang HK, Oshima M*. (2018)
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MicroRNA-135b  acts  downstream  of  Interleukin-1  signaling  during
inflammation-associated gastric carcinogenesis. Gastroenterology. Nov 30. pii:

S0016-5085(18)35336-8. *Joint Corresponding Author.

< Publications (Collaboration) >

1.

Oshima H, Kok SY, Nakayama M, Murakami K, Veon DC, Masanobu Oshima (2018).
Stat3 is indispensable for damage-induced crypt regeneration but not for Wnt-driven
intestinal tumorigenesis. FASEB J. doi: 10.1096/].201801176R.

Park JW, Kim MS, Voon DC, Kim SJ, Bae JG, Mun DG, Ko SI, Kim HK, Lee SS, Kim DY.
(2017) Multi-omics analysis identifies pathways and genes involved in diffuse-type gastric
carcinogenesis induced by the loss of E-cadherin, p53, and Smad4 in mice. Mol Carcinog.
57(7):947-954.

< Symposiums (Oral Presentations) >

. Yoon DC. Inflammatory and mitogenic signals drive IL23A secretion independent of IL12B

in intestinal epithelial cells. 77™ Annual Meeting of Japanese Cancer Association. 27-29"

Sep 2018. Osaka, Japan.

Yoon DC. Inflammatory and mitogenic signals drive IL23A secretion independent of IL12B
in intestinal epithelial cells. TYAN-YSN International Thematic Workshop. 30" Oct- 1°
Nov 2018. Kuala Lumpur, Malaysia.

<2018 research funds >

1.

Bt BB (GMEITIE C) « S8 5 © 18K07228. Dominic Voon (ft#)
Title : Functional study of a novel homodimeric IL23A produced by epithelial cells
2018-2020; Total direct fund: 3,300 T4

< Others Contribution >
2017-2018 The Curiosity Seminar Series, KU-CRI. Organizer
2018 8" FUSCC-CRIKU Joint Symposium Coordinator
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Mitochondrial Dynamics in Stem Cells
YF)T7EREI=Y F

Assistant Professor Atsuko KASAHARA %55
[ Abstract ]

Mitochondria play pleiotropic roles in metabolic pathways, calcium and redox homeostasis,
and apoptosis. These diverse mitochondrial 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. Equilibrium of
fusion and fission shapes the specific mitochondrial network depending on physiological
conditions, and cell types. In general, mitochondria appear immature structure with poorly
developed cristae in stem cells, while a complex network with developed cristae in
differentiated cells. Stem cells are special cell population with self-renewal and differentiation
potentials. Healthy stem cells contribute to tissue maintenance and repair, whereas tumour
stem-like cells commit tumour malignancy, such as recurrence, drug resistance, and
metastasis.

Mitochondrial intracellular localisation in the cell impacts on calcium homeostasis, and
Notchl signalling in embryonic stem cells (Kasahara A. et al. Science 2013). Therefore,
mitochondria would direct their host cell fate, through controlling signalling cascades by
changing their shape and distribution also in cancer cells. We are trying to understand the
details molecular mechanism of how “mitochondrial dynamics” could control the
maintenance and acquisition of stemness in tumour cells.

Mitochondrial shape in glioma

3D-reconstructed mitochondrial shape in glioma differentiated and stem-like cells (Bossoy E.
Y., Kasahara A., et al. EMBO J 2017)

<2018 FEDHFFERRE, EBHRNE NS ZOHE

T har Ry 77@%%#@5 L, X bz RU TR E5 L TUNz gefitinib i
'fiﬂrhﬁ)/vn'iﬁlﬂ’j L S hay RU TR S L a— ZCHITLER], S S ICH/AEWE
doxycycline |ZJE&SEMEIZ 72 > TWAH Z L2 M LT, £, FFEREARI = R T
DIFIEDS, A N TAEEME D V20 DRI RS AR T H RS- L, 2 AMiaR
BN B % 52 D)MW TOIFEZE (V—L Ry, 770 2) &0 LT, &
%X, EOXII Far R TRRRENRFEL RS> TWD OO0, O/ A
S5MNZT D,
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<FEFFwL>
R

Vu HT, Kobayashi M, Hegazy AM, Tadokoro Y, Ueno M, Kasahara A, Takase Y, Nomura
N, Peng H, Ito C, Ino Y, Todo T, Nakada M, Hirao A. Autophagy inhibition synergizes with
calcium mobilization to achieve efficient therapy of malignant gliomas Cancer Sci. 2018 109:
2497-2508

<HERRER>

“Mitochondrial dynamics in gefitinib-resistant lung adenocarcinoma cells”

Kasahara A., Noguchi N., Shibata K., Kohno S., Takahashi C., Gotoh N., Kohno T.,
Scorrano L., Hirao A. Keystone Symposia Conference, Mitochondrial Biology, 22-26 Apr
2018, Kyoto, Japan, Poster presentation

<gHEEE >

DA FENT A7 7 AREEREII e S pFstBhRk4
[ 5y FRERIIEIC L 2 BEMEAT 23 AR B A 1 = X 1N |
2,000

2018512 H 7 & 144 [H]
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Cancer-Immune System Interactions

NA-REZREEERALI=Y b

Assistant Professor Kohsuke Tsuchiya 1= 547

[ Abstract ]

Caspase-1 is activated in response to various inflammatory stimuli, including microbial
pathogens, endogenous danger signals, and irritants. Once activated, caspase-1 induces
pyroptosis, a form of regulated necrosis, characterized by cell membrane disruption and
release of cellular contents, leading to inflammation. Gasdermin D (GSDMD), a caspase-1
substrate, mediates pyroptosis: after being cleaved by caspase-1, the N-terminal fragment of
GSDMD forms pores on the plasma membrane, resulting in water influx and cell swelling.
Recently, we found that apoptosis is induced after caspase-1 activation in GSDMD-deficient
cells, suggesting that caspase-1 can initiate both pyroptosis and apoptosis, depending on the
expression of GSDMD. Here, we examined the mechanism and physiological significance of
caspase- 1 -initiated apoptosis. Our results suggest that caspase-1 processes Bid into its mature
form, tBid, which in turn induces mitochondrial outer membrane permeabilization and
cytochrome ¢ release. Consequently, caspase-9 was activated following the formation of the
apoptosome composed of pro-caspase-9 and Apaf-1. Caspase-9 was critical for the induction
of caspase-3 activation and apoptosis observed after caspase-1 activation. Hence, this study
clearly suggests that caspase-1 induces apoptosis via the mitochondrial pathway by
processing Bid into tBid. Cortical neurons did not express GSDMD, and the cells underwent
apoptosis in a manner dependent on caspase-1 and Bid after oxygen/glucose deprivation. We
therefore assume that caspase-1-induced apoptosis may occur in neuronal cells under
pathological conditions. In addition, it appeared that caspase-1-induced apoptosis can
contribute to host defense against intracellular pathogens. Collectively, our data provide

insights into the function and significance of caspase-1-mediated biological processes.

<2018 FE DR E, EB R K A OFHHE >

Caspase-1 (ZX D7 R b= AFFEMFB L OZDORERIC OV TEHEMARRE 21T -
7=, Caspase-1 7% Bid ZUJli4 52T ha vy RUTREZNLET R N—v A%
FHETLHI AR ULz, 2. 2O X5 RIS R A M ERENCEE o 5 T
REMEDSVRIR ST, 5 %%, caspase-1 FEMHIIESEDAFRRIERIC OV T S B ICHRGH %
MW | PR MR, YRR, DABUNRE R SITBIT 2 REI AW BN T D,
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1. Nakajima S, Imamura R, Yoshino M, Sakurai M, Tsuchiya K, Sugihara K, Asano M,
and Suda T. Characterization of innate and adaptive immune responses in
PYNOD-deficient mice. ImmunoHorizons. 2(4) 129-141. 2018.  doi:
https://doi.org/10.4049/immunohorizons.1700074

<ERFER>
1. Kohsuke Tsuchiya (ZE8H{# ) “Caspase-1 serves as an apoptosis-initiating caspase in
the absence of Gasdermin D (GSDMD)” Australia-Japan Meeting on Cell Death, 2018
5 H 22 A, RATERSOR X

2. HE%Ir (ZEEARF) “Caspase-1 initiates apoptosis in the absence of gasdermin D”
55 27 [A] H A Cell Death “F2 AAiTdE 2, 2018 45 7 1 27 H, HUERHI

3. LERJr (BEFEEFE) “Pyroptosis enhances killing of Listeria monocytogenes by
ampicillin in vivo” i 47 [F] H R 72 A ITES, 2018 42 12 A 12 H, & i1

<SEEE>
1. BERI WHERERE) Fak 30 FE BbE R (C) THllEGYE
Doy 1 FAE & B IR0 S L AL B O WA EAVER 2> & BRAR 9 53k 2
1,820 FH (EEEREE : 1,400 T, MEERE 420 T-M)

2. LEREMN BERKREERAEWENIIE Y 7 —  SERB0 R LEF] L REE

FE (i bRicBIS A 22— A X-17F EAEOEFR LD 225
TH
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Cancer Genes and Genomes

NABREBIENERILI=

Assistant Professor Haruna Takeda ®HILA 7%
Assistant Researcher Shiho Kataoka F &M, Aimi Makino FEEF#3E

[Abstract]
Colorectal cancer (CRC) is the third leading cause of cancer-related deaths. Genome
sequencing studies have provided comprehensive CRC genomic datasets, however, functional
validation for most candidate CRC driver genes has not been performed. In this year, we
established a platform for functionally validating CRC driver genes that utilizes
CRISPR-Cas9 in mouse intestinal tumor organoids carrying Apc and Kras mutations and
human CRC-derived organoids. These studies showed that Acvrib, Acvr2a and Arid2 could
function as tumor suppressor genes in CRC and uncovered a role for 7rp53 in tumor
metastasis. We also found that co-occurrent mutations in receptors for activin and TGF-$3
synergistically promoted tumorigenesis, and shed light on the role of activin receptors in CRC.
This experimental system can also be applied to mouse intestinal organoids carrying other
sensitizing mutations as well as organoids derived from other organs, which could further

contribute to identification of novel cancer driver genes and new drug targets.

<2018 FDOMFEELFE, EHRIKI S % OFHHE >

(1) Sleeping Beauty(SB) k7 > AR Y 4 N FLFHFEVEZ FH W TRIE S v H bge 23
I RIAN—FEMBEETICEL, ~UARLE NAROKGBEREANT /A K&
CRISPR-Cas9 ¥ A7 Az, MBAALBEMGEZIT ) EBRAR LML Lz, ®iZ, Z
DIRFEEFR R ZHAWTIME MO T 7 F S BARN KGHS AHEs & L
THERET D Z L ZFEH L=, KIBODBAALIZEB W TIE, TGF- B ZFEOKE &,
TGF-B A—/X—=T7 7 I U —Z@/T D7 7 FEUZFEOKEPHFHIER LB
PALEARET D 2 L2 FTIC R LT, A%, ZOEBRE WOz e s
BRI BE L CHRERRGE 21T\, ﬁﬁk74ﬂ~ Hn & FRET D,

(2) DS AKFR DB FHIARE) — VX, B OB L OB TR b ENEW Y 17—
/ﬁﬁﬁéﬂéﬁﬁéﬁ@7n?x:%ﬁﬁék%zghfw@SB%A%&%
WiEERWD L, ZERBETAEREA T 2BEFHNCARE) — 7o ilaE A 2 N 2%
FINCIED WL, ~ 7 AAEERNTHA SE 5 2 & CEEFKICHS L& s T OfF

ENFRE L 72 D, AREIE, SBIRALRGFEI S AT ANEAINT~ T ALY [EE
FNTT ) A RERBNLL, REAE~Y Y ZAOEE~ERFBMHET 5 2 & THIESS Y
VREISDEEBE T VEERT D 2 LISk Uiz, %1%, B5S ) AT 21T
92 & T, KBDNADERBICEGT 28 FORIEZIT I,
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R HIL 5 72 TSleeping Beauty b 7 > AR Y & AW KRGS AERICES 53 5815
FORE] 201845 A 18 H 5 65 [0l H AEBRENM) b Hfr

Haruna Takeda, “Sleeping Beauty transposon mutagenesis identifies genes involved in
colorectal cancer progression”  American association of cancer research meeting
(Chicago, USA), 18 Apr, 2018 Poster presentation

. Haruna Takeda, “Sleeping Beauty transposon mutagenesis identified genes involved in

colorectal cancer progression” [ENZBIRFAFSEATEEE S VAR 7 L (), 3-40 Jul,
2018, Genome Editing and Functional Genomics, #A1-Fi

Haruna Takeda, The 37th Sapporo International Cancer Symposium (Sapporo), 18-19 Jul
2017  Poster presentation

. RHIX 5 72, “Identification of colorectal cancer driver genes” ALVEE KT8 il fEIAF

TRy aA sy bRy ya, TH 17, AERBEE
RHEIZA [CRISPR-Cas9 Z 7= 8 B AMEE O RE) 4 77 B A
AFE PSS (KRR . 2018 4FE 9 H 27-29 B R4 1H

. Haruna Takeda, “Sleeping Beauty k7 > AR & W2 KGN AREKICEE 595

B FORE”, ENINAT 2 — (5EH), 2018 4E 10 F 26 H #8450

<HNEEE> REOL
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EHEMIEE FHE H30 R

Bt wiiBha: FABAFEB) T RIBD A O VARSI IEES I b
% RT A N—8InFDIEE] Rk 29-32 45 (H30: 5,200 T-1)

WRRRL SR R BRI SE S [~ U 2T V& W= E{ kg0 AT EIC S
o BB OREREFTEAM | Rk 28-30 4 6,000 T-F(H30:2,000 T-F)

MSD AR EM . TRIBS A OEBIZE G T 285 FORE] Ak 29-30 4
F£ 3,000 M (H30:1,500 FF)

AMED KA AVEFRAIEMIEEE TR T 0 AR Y V& AT AVEMHEAGIZEE 5
T 5 RIAN—BInFORE & FERBMREE) Ak 30-31 42 12,000 T (H30:6,000
M)

LN A K4 [Sleeping Beauty 7 2 ARV & W= KB AREIZB 59
LB TORE] AL 30 42 1,000 T
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O smskos npmeR:

1. SRALHAERABRAREN - BEVIILKEHAMNEBRE L5 —
SEVDISN TN

International Symposium on Tumor Biology in Kanazawa Joint Symposium

B B SRREZEOHBOSTIEICSITDHAD
ERNESUICEBRRPNMAITD—BDHE
BER3ZEEEMEL, BEYVDILE
MAEHAMIMRERFR S — (SNU-
GCRC) 5, HRTEN Y TLNINZHD
DAMIREED VRIDZ N TR BE,

H B : SE30FEL5H28H (B)
9:00~17:00

1B i S RRZEEHER

FiIGEE 191608

095540

O PEPA

[Nanoscale imaging of biomolecules by
high-speed atomic force microscopy|

SEH BX (RREMZMBIKMATHEE)
[TM4SF5-mediated metabolic regulation for
liver diseases]

Jung Weon Lee (E" DIVEIIKE)

@twvrar3:

[A-kinase anchoring protein 12 (AKAP12)
promotes fibrosis resolution and suppresses
tumorigenesis of the liver via regulation of
hepatic microenvironment|

Kyu-Won Kim (8E" DIVEIIKE)

[The effect of estradiol on the
azoxymethane/dextran sulfate sodium-
treated mice model of colorectal cancer:
implication for sex difference in colorectal
cancer development]

Dong-Ho Lee (#&E"/ VJVEIIKXE)
[Epigenetic regulation of epithelial-
mesenchymal transition in cancer cells]

AR B2 (FRKENAEESEATTAT)
[Curcumin inactivates STAT3 through
covalent modification at the cysteine
259residue in H-Ras- transformed human
mammary epithelial cells]

Young-Joon Surh (82E"Y D )VEILAZF)

@tvyave:

[Theranostic Approaches using Sodium/
iodide Symporter in the Management of
Thyroid Carcinomal

June-Key Chung (EE" D IVEIIKE)

[Tumor Microenvironment Revealed by
HGF-MET Targeting Molecular Tools]

WA X (FRREHAEEHEATTAT)
[Adenine Nucleotide Translocase 2 is a key
molecule for [18F]FDG accumulation in
cancer by forming a complex with voltage-
dependent anion channel 1 protein to
recruit Hexokinase 2]

Hyewon Yun (R&EY DIVEIIKF)

@tviarva:

[Unravel the mysteries of cancer cell
dormancy in brain metastasis|

EH ®HEF (ZREMKXZE)
[Cooperativity of E-cadherin, Smad4, and
p53 loss to promote the development
and progression of diffuse-type gastric
adenocarcinomal

Jun-Won Park (FRARZ N AE R FIEF

TR
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[Novel Structural Insights of Peroxisome death induction by natural compounds with

Proliferator-Activated Receptor y in Cancer] pharmacological potential
Byung Woo Han (ERXZH A EESIH Mark Diederich (22E"/ 7 )VELKF)
TRITPR) [Astatine labeled peptides for targeted
®tviars: alpha therapy and theranostics. |
[About canonical and less canonical cell M BB (ERREZMZMBIRATTHEE)

2. EREBDVAEMES VIRIVL

International Symposium on Tumor Biology in Kanazawa 2018

B 0:ERCEZLEMARELOIREEHON T095 L

ARDEEICDNTT A Ay 3> Oy a1

IDHIEEBNET D, [Regulation of hematopoietic stem cell
H BF : Ex30F118268(B) self-renewal and leukemogenesis by diet-

10:30~17:00 induced stress|
15 i SRARFEFEESE Hff BF (SRAZENAEETEHRFTFT)
FKIGEE 1508 [Metabolic regulation of cancer cell fate in

myeloid leukemial

_93_




BiE BE (VAU AND3—TT7KE) [Diet, Metabolism and Cancer]

@tevyarva: Jing Chen (ZAUAHIE)—KZ)
[Analysis of regulatory mechanisms in ®tv3ar3:
breast cancer-stem like cells by using [Obesity and cellular senescence: a gut
spheroid cultures of patient-derived cancer microbial connection]
cells and patient-derived xenograft (PDX) B ®="Z (KRARSZMEMRATRT)
models] [The senescence-stemness alliance: tissue

& MY (SRAEHAEESIEATTT) regeneration, cancer-hijacked]

[Revisiting glucose metabolism in cancer by Clemens Schmitt (k1YY vV oX - FIb
a Pkm knock-in model] Ty onFEZEYS—)

B ER (BEREINAESY—RF)

M Chairperson

- MRV Rt it
!
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Joint Usage/Research Center Research results report meeting
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