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[ Abstract ]

We have been studying intracellular trafficking of proteins and organelles, and chromosomal
stability, focusing on the MAP kinase (MAPK) signaling scaffold proteins, JSAP1 and JSAP2.
In recent years, JSAP2 has been identified as a candidate biomarker for cancer. Increasing
evidence indicates that curcumin, a commonly used natural product for antitumor therapy,
induces autophagy, MAPK pathway activation, and reactive oxygen species (ROS)-mediated
cell death. We explored the role of JSAP2 in curcumin-induced cancer cell death, and found
that JSAP2 knockdown (KD) increases cell death and intracellular ROS levels. Furthermore,
JSAP2 KD impaired lysosomal accumulation around perinuclear regions, which led to the
inhibition of autophagosome-lysosome fusion, and attenuated p38 MAPK activation in
curcumin-treated cells. The decreases in cell viability and p38 MAPK activation were reversed
by expressing wild-type JSAP2 but not a JSAP2 mutant lacking the p38 MAPK-binding domain.
In addition, the inactivation of a key gene involved in autophagy increased sensitivity to
curcumin-induced cell death. Collectively, these results suggest that JSAP2 mediates the
induction of autophagy by regulating lysosomal positioning and p38 MAPK signaling,
indicating an overall protective role in curcumin-induced ROS-mediated cancer cell death
(Boldbaatar and Gunarta et al. BBRC, in press).

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. 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 are
attempting to clarify the functions of JSAPI and JSAP2, using conditional knockout mouse
embryonic fibroblasts and mice, and normal human diploid cell line A TERT-RPE-1. Our results
may suggest that JSAP1 and JSAP2 are critical and functionally redundant in mitotic

chromosome segregation.
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R OB AT & B U T EA (p38 MAPK & OFEAREZ K<) JSAP2 WL A% o
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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, bone 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) 3f3; (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 GSK3f 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 GSK3B in promoting esophageal squamous cell
carcinoma (ESCC; the major type of esophageal cancer in Asia and Japan) and pancreatic
neuroendocrine neoplasms as well as in acquiring chemoresistance in pancreatic cancer. We
also have been trying to develop cellular and mouse models predisposing to ESCC by CRISPR-
Cas9-based genome editing of the metabolic enzymes including glycogen synthase and GSK3f3.
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AR ZAREES D701, HARERUTIEEH N7 ) LR SR — 2L Ak (http://www.
biobank.amed.go.jp/biobank/index.html) (ZF A L7z, LFEMFFEE ATH BEES (1L
FURF) DIBHFE LT KR REAT AIE"E &2 VT 2014 20, KEGH AR e
5 BAJE O BME T 2 B AR LTz, RIGH AR RO E B on i~ 2 — U b LITRA O feaHiIF
Hr LB 78 AL G o TIEDS AU/ AV DRI G2 WT) T LTV R BAAEEEL, 90% LA D
FE LR B LD A ATRE IS LT GRSUPER T 1E) o BUE, MRATRE B/ R A S 2 o4 L&
BT, HERERT R A ZE A LR A SRR SRR TT, RGBS A DE &5 HT-H
BTz WiEZ BHELC, WHREET A AZBLEL, BRIEFL

_54_



[ #F %8 % & )
[FE] TRRUIATEE A SN —, WFFEALHITER I B

<FEFKimL >
J

1.

Abe K*, Yamamoto N, Domoto T*, Bolidong D, Hayashi K, Takeuchi A, Miwa S, Inatani
H, Aoki Y, Higuchi T, Taniguchi Y, Yonezawa H, Aiba H, Araki Y, Minamoto T, Tsuchiya

H. Glycogen synthase kinase 3 as a potential therapeutic target in synovial and
fibrosarcoma. Cancer Sci, in press. doi: 10.1111/CAS.14271

. Niikura R, Nagata N, Yamada A, Honda T, Hasatani K, Isii N, Shiratori Y, Doyama H,

Nishida T, Sumiyoshi T, Fujita T, Kiyotoki S, Yada T, Yamamoto K, Shinozaki T, Tanaka
M, Mikami K, Hara K, Fujishiro M, Koike K. Efficacy and safety of early versus elective

colonoscopy for acute lower gastrointestinal bleeding. Gastroenterology 2019 Sep 26 doi:
10.1053/j.fastro.2019.09.010. Epub ahead of print

. Kitabayashi T, Dong Y, Furuta T, Sabit H, Jiapaer S, Jiakang Z, Guangtao Z, Hayashi Y,

Kobayashi M, Domoto T, Minamoto T, Hirao A, Nakada M. Identification of GSK3[
inhibitor kenpaullone as a temozolomide enhancer against glioblastoma. Sci Rep 9 (1):
10049, 2019. doi: 10.1038/s41598-019-46454-8.

. Kobayashi S, Hiwasa T, Ishige T, Rahmutulla B, Kano M, Hoshino T, Minamoto T, Shimada

H, Nomura F, Matsubara H, Matsushita K. Anti-FIRAexon2, a splicing variant form of
PFU60, autoantibody is detected in the sera of esophageal squamous cell carcinoma. Cancer
Sci 110 (6): 2004-13, 2019. doi: 10.1111/cas.14024. Epub 2019 May 20.

. Hasatani K, Tamamura H, Yamamoto K, Aoyagi H, Miyanaga T, Kaizaki Y, Sawada T.

Efficacy of endoscopic evaluation of acute radiation esophagitis during chemoradiotherapy
with proton beam therapy boost for esophageal cancer. Digestion 2019 May 8.1-9. doi:
10.1159/000500039. Epub ahead of print

. Ikehara H, Doyama H, Nakanishi H, Hatta W, Gotoda T, Ishikawa H, Yao K. Analysis of

factors related to poor outcome after e-learning training in endoscopic diagnosis of early
gastric cancer using magnifying narrow-band imaging. Gastrointest Endosc 90 (3): 440-7,
2019. doi: 10.1016/j.g1e.2019.04.230. Epub 2019 Apr 26.

. Echizen K, Horiuchi K, Aoki Y, Yamada Y, Minamoto T, Oshima H, Oshima M. NF-kB-

induced NOX1 activation promotes gastric tumorigenesis through the expansion of SOX2-

positive epithelial cells. Oncogene 38 (22): 4250-63, 2019. doi: 10.1038/s41388-019-0702-



0. Epub 2019 Jan 30.

8. Han TS, Voon DCC, Oshima H, Makayama M, Echizen K, Sakai E, Murakami K, Yu L,
Minamoto T, Jenkins BJ, Yang HK, Oshima M. MicroRNA-135b acts downstream of
interleukin-1  signaling during inflammation-associated gastric carcinogenesis.
Gastroenterology 156 (4): 1140-55.e4, 2019. doi: 10.1053/j.gastro.2018.11.059. Epub 2018
Nov 30.

9. Kitamura H, Takemura H, Minamoto T. Tumor p16™%4

colorectal cancer. Oncol Rep 41(2): 1367-76, 2019. doi: 10.3892/0r.2018.6884. Epub 2018
Nov 26.

gene expression and prognosis in

<ERFEFE>
1. Kensaku Abe, Norio Yamamoto, Takahiro Domoto, Katsuhiro Hayashi, Akihiko Takeuchi,

Shinji Miwa, Kentaro Igarashi, Takashi Higuchi, Yuta Taniguchi, Hirotaka Yonezawa,

Yoshihiro Araki, Toshinari Minamoto, Hiroyuki Tsuchiya. Glycogen synthase kinase-3f is
a new therapeutic target in soft tissue sarcoma: a basic research. American Academy of
Orthopaedic Surgeons (AAOS) Annual Meeting 2019, Mar 12 (Wed)-16 (Sat), 2019, Sands
Expo Convention Center, Las Vegas, Nevada, U. S. A.

2. FHEZELE, VAT —, LIUFEE. RS FRIKEEH E R EE Ch oo R IE R
- Bofs ESD AEGIOREFT. 55 105 8] H ARVEL 2R Fa i, 201945 H 9 H OK)
—11 B (), A)IESZEREIED, 4R,

3. EHRHEKES, Chen Lee Chuin, 5 X, SREFI&E, MAEE, B Rk, TH 5. B
BTSRRI AT LAOBFE. HANE ROV F 67 B8 &0 %é.\
A2, 201945 A 15 HOK) —17 BH (&), o<IZEEEEY, o<E.

i ‘ﬂﬂm

4. Epﬁf{%, YrRfE—, 1177, Narrow band imaging #f LK NAREEE V= B &
PIRICBIT DR E R LRI B G OG5 97 Bl H KB kiR
/“%%2m9$5ﬂ315@@—6ﬂ25<m, TR TV ATV R R E B
/I —/b, RO

5. B HEE, T 2, IR R, 5 B ONBIGF LR AR S22 31T D4
PRI ORI 2 W OfES. 8 97 [ H ARE S NEST P SRa v VARV T A
1-2:VHALRE OILRNHEEZ W OB o R, 'H, 201945 H31 H(&)—6 H 2 H
(H), ZIU RV ART IV Ew E B S — b, U



6. WAET, i P, W RANE, LECRER, PN &, REEA, IR, A A

10.

11.

12.

13.

Ha D FEANM A I LED S A M & GSK3B OIFHE. 45 28 [0l H AR5 HEIG R
WF7ee U —rsay 7 1-2 DATREBRSIMEOTOAR  JEMELIRR, 2019 42 6 H 27 H
(K), 28 H (&), =28, JII#kTH.

CNREEOR, BARET, MR, P FEk, TS H K. heat shock protein, Fam107B

1% GSK3B ZJr L TR AMAROWEENEE TG 5. 55 28 [B] H AR H IR L
2201946 A 27 H(OK), 28 H (&), v=AZ)I#k, JI#.

- BIEAER, IUARTS -, AR th—, R —, I K. S AMIBOPIAAANC LS =

73— NENREZ AL OOMENT. 55 50 [l H AR K2, 20194F7 H 12 H (4), 13 H
(1), 790 F=yva—Hri 54, HE.

CEARST, P 9, =R, BECER, KRREA, AR B ARIIROS L

2 MIPHABIZEIV T GSK3B IFE A SR RE A TR 35, 55 28 [0l H AN A IR
FRFMES GRS, 2019 4 7 A 25 H(R), 26 H (&), Wilidk7 VRS, BILE

.

.

INREOR, BRARER, PREF, B K, PR A MK BAURBIRIEICKITS
Fam107B heat shock protein OFEREMRENT. H A NA/—H —I7 225 36 [AIKE,
20194E 9 A 5 H OR) =7 H (L), v=AZ)II#, JII#LTH.

(PR FERL, NS A, NARIEAT -, ZHEE, IR B, SPIERTR, Richard Wong.
NUPS88 |3 Nbsl OEENBATHIEIZ L CHIFM A X EE 2R L35, 2019 4F
FER TR EY FAf e S BMRFZES, 2019 429 H 7 H($), 8 H(H), &1F
FHANTTEBR IS PR E AR A ZE T, THET.

Takahiro Domoto, Tomoharu Miyashita, Satoshi Takenaka, Masahiro Uehara, Tetsuo Ohta,

Toshinari Minamoto. Glycogen synthase kinase (GSK)3f links tumor stemness, invasion

and acquisition of drug resistance in pancreatic cancer. A E &, = NAENE, 19,
LJFORER, KEEFK, I FIEk. GSK3B 13D A Opfifialt, 1246, HANMTEIERS
(CENCHHB TS, 78 [8l H AR FER AR, 2019 42 9 J] 26 H (OK) —28 H
(1), ESZRCARIEBR 2 AE, AUAST.

Ilya V. Pyko, Takahiro Domoto, Mitsutoshi Nakada, Toshinari Minamoto. Therapeutic

interaction of mesenchymal stem cells with glioblastoma cells by glycogen synthase kinase
(GSK)3B inhibition. 5 78 [H] H AN P kiR s, 2019 4 9 H 26 H (OK) —28 H
(1), ERZRARIEBR 2 AE, AUAST.



14.

15.

16.

17.

18.

Dilireba Bolidong, Takahiro Domoto, Masahiro Uehara, Tomoyuki Okumura, Yoshio Endo,

Ilya V. Pyko, Tomoharu Miyashita, Mitsutoshi Nakada, Toshinari Minamoto. Effect of

targeting GSK3[ against esophageal squamous cell carcinoma (ESCC) inducing cell cycle
arrest and apoptosis. 7 AUT/8 ARURY, AR EE, FFRR, BAHZ, EER K,
AV7 Ea, B FER, HHEEE, R, AERE EE3AO GSK3B BRI A
JEHHSE 1L LT A= A& B 5. 5 78 [0l H AR PR S, 2019 42 9 A 26 H
(R) —28 H (1), ENL AR EERAAE, .

Masahiro Uehara, Takahiro Domoto, Satoshi Takenaka, Diliraba Bolidong, Ilya V. Pyko,

Takeo Shimasaki, Tomoharu Miyashita, Tetsuo Ohta, Toshinari Minamoto. Pancreatic

cancer depends on aberrant glycogen synthase kinase (GSK)-3f3 for acquiring resistance to
gemcitabine (GEM). PR, BAET, i ¥, 74V7/8 AVN, B2 AU7,
BIRETS, B NaER, KEEAE, I IR BERAOT L 28 BARMHET glycogen
synthase kinase (GSK)-3p (27775, 56 78 [0l H A ke, 2019 429 H 26
H (OR) —28 H (1), ESZ R ERR AR, Ui,

Satoko Yamamoto, Yoichi Matsuo, Yuichi Hayashi, Toshinari Minamoto, Takeo Shimasaki.
Influence of gemcitabine on secretion from and surface marker expression of exosomes in
pancreatic cancer cells. [LIARRR T, WARBIE—, K th—, I BB, BREIS. Sr3AHl
AR AL DBPEN AR OD T — By e N2 — BRI~ — T —~D
RO B 78 M1 B A SR TR S, 2019 49 H 26 H (OR) —28 A (1), ESZ et AlE
PR, RUHRTH.

Takeshi Sawada, Ryosuke Ota, Hiromu Suzuki, Sho Tsuyama, Takashi Yao, Hiroyoshi

Nakanishi, Eiichiro Yamamoto, Eiji Kubota, Hiromi Kataoka, Yasushi Sasaki, Toshinari
Minamoto. Methylation analysis of non-ampullary duodenal precancerous and cancerous
lesions. ¥#H 3, KM, 85K #h, Bl M, EFES, PUZELE, AR —AR,
PR ], RRAPESE, xRz, JE Fpk. FEFLEE T F5IBIEESIC 317 % DNA A
FACSRYT. 5 78 IRl H AR P2 7R 23, 2019 4E 9 A 26 H (k) —28 H (1), [z
FURRIEIBR A, BT

Ryosuke Ota, Takeshi Sawada, Hiromu Suzuki, Sho Tsuyama, Takashi Yao, Eiichiro

Yamamoto, Hiroyoshi Nakanishi, Shigetsugu Tsuji, Naohiro Yoshida, Hisashi Doyama,

Hiroshi Minato, Kenkei Hasatani, Yasuharu Kaizaki, Eiji Kubota, Hiromi Kataoka, Yasushi

Sasaki, Toshinari Minamoto. Methylation analysis of non-ampullary duodenal pre-

cancerous lesions. 27th United European Gastroenterology (UEG) Week 2019, October 19
(Sat) — 23 (Wed), 2019, Fira Gran Via, Barcelona, Spain.



19. BIRIER, [LARRF, A thi—, EFE—, i Flk. Bmilaoryy —LAohuii
FNZLDENEEZLEZ DA FIIERR. 56 30 [Bl B AHLE R AR S T —o
av 7 3. BB AT U YR AT —, 20194E 11 H 7 H(OK), 8 H (&), T/ AL
PV KRR, BRI,

20. {BH X, KHEI, 8 6, Hl A, \RRESL, PR, AR, YRR
a8, BHMIL, 3 JERE, LILFES, B 2, AR /R, AR R, RS,
Yoo RIS, JE FEk. + ZFEBIEALIE IR B T D8 n T AT AL 2 AR AT
%30 B A AWML R A RERE U —Iay T4, 7 )b ) MR E T L
TarlES, 20194 11 A 7 B (OK), 8 H (&), KTV AL VIR, Rk

21. PP, MTRHE—, LILEE. EmE o752 E R FEE ESD ORERES
T ORFT. IDDW 201955 27 [F] H A{EA b as B2l i, 20194511 H 21 H OR)
—24 H(H), o Xy vartord—, fE.

<F2PAE>
55 49 [5] A AV bds S A2 S b et 5 2=, 2019 48 11 A 30 H (£), AT
HfH, ek

<HEEE> 2019 FENEENHIME. THRITHFTERE A N—Li5EH 1 8
1.2019 4 —2021 FfE B EFRE MBI & ARAF7E (B) 8% S 19H03727
JR_Fa% (1%32), Richard Wong, &= F&I7E (4r#H)
AR . KMDS A D BEAREITZE LR 53 i 2 TR < o0 1R BE D FR B & 3 AUl
BRFE~D i H
fFZEREE: . 17,420,000 1 (B HERR#E 13,400,000 [, RIHEEREE 4,020,000 1)

2.2019 42 —2021 - B Epte B miBh e R (C) EE S 19K07710
AR (RE)
it 1 GSK3B (2L D0 AAEHE AR AR P D A B & il 1B~ D it
TFFERRE: . 4,420,000 [ (EHEREE 3,400,000 [, FEEEEE 1,020,000 1)

3.2019 4 —2021 4EE BLEafsemibh4a YT (C) 8% 5 19K08367
K ((0F2), E#BHE K, I8 FlEk, 130> (Gr4H)
P RNA v — 7 A LD KNG e R R IR O FE S A O iF B & 05 1 FE TR R D Hk
TR NT.

WFgefitd . 4,420,000 M (B2 3,400,000 M, BEERE 1,020,000 H)

_59_



L2019 4 —2021 R Bt e B il BURAFIE (C) REE S 19K08463

EEH B (RFR), KHEZET, 130 ()

R RIEMEFIEALTEE A+ MG O R s O &, ERAZ T 2N
WA 2 Dt ST

WFIEREE . 4,420,000 M (BEH2#8% 3,400,000 [, RIHEEE%E 1,020,000 F9)

2018 - —2019 R B Aafse B i) & (BRERAOIFIE #53F) © SREE 5 18K19577
PR Filpk ((R5%), KREZA 7, 130 (43H)

AR IR MRS LD BB R B DS /IR RET HE DRk A
ffgERtE . 6,240,000 M

- 2018 4= —2019 L FHEARFZERL BN (O T-HIFZE) © AR 7 18K16553

v’ AU7 (Ilya V. Pyko) (1)

ifiH : Investigation of putative roles for GSK3 in glioblastoma stemness phenotype and
the underlying biological mechanisms

WFZERE#E : 4,160,000 [

2018 4F—2020 4FE BLAFoR B A B4 (BHEAFZEC) « V7 18K07983
B iREAR R (FRF) , P Fllk GELEE) , 132>

PR REDS AU D exosome A1 L7 IR BTG TE DM &2 0 Hiil A D B %6
IR E: . 4,420,000 H

2017 4E—2019 4R BLapF7eE il B (BURAFFEC) (T 75 17K08655
Richard Wong (fX%) , Ji FIlpk (GH#E) , 127>

PR R ALY L R e a~ T R BAERNC LD KRGS A 095 REfE B
IR E . 3,700,000 H

_60_



Division of Functional Genomics

WReT /) 2O AMRAE

Professor Takeshi Suzuki &K 2

Assistant Professor Akihiko Ishimura Ak M,
Minoru Terashima <Fl &

Graduate Student Sasithorn Wanna-Udom (D3)
Hanbing Lyu (D1)

Gerelsuren Batbayar (D1)
Hyuga Ajichi (M1) #%%% H [r]
Assistant Staff Atsuko Odawara /NHJE B+

[ Abstract )

We have been studying the function of epigenetic regulators such as histone methyl-
modifying enzymes and long noncoding RNAs (IncRNAs) in the various steps of the malignant
progression of cancer. This year we investigated the role of an RNA methyltransferase METTL3,
another type of epigenetic regulators, during TGF-p-induced epithelial-mesenchymal transition
(EMT) of lung cancer cells. N6-Methyladenosine (m6A) is the most common internal chemical
modification of mRNAs and IncRNAs involved in many pathological processes including
various cancers. The m6A RNA modification and the expression of its catalytic enzyme,
METTLS3, were increased in TGF-B-induced EMT process. Knockdown of METTL3 inhibited
TGF-B-induced morphological conversion of the cells, enhanced cell migration potential and
the expression changes of EMT-related marker genes such as CDHI/E-cadherin,
FN1/Fibronectin and VIM/Vimentin. Mechanistic investigations revealed that METTL3
knockdown decreased the m6A modification, total mRNA level and mRNA stability of JUNB,
one of the important transcriptional regulators of EMT. Over-expression of JUNB partially
rescued the inhibitory effects of METTL3 knockdown in the EMT phenotypes. This study
demonstrates that m6A methyltransferase METTL3 is indispensable for TGF-B-induced EMT
of lung cancer cells through the regulation of JUNB. Our findings validated the significance of
the regulation for m6A RNA modification in the important step of cancer progression and
provided the possibility to develop novel therapeutic strategies for the treatment of cancer

metastasis.
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