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[ Abstract ]

JNK/SAPK-associated proteins (JSAPs), JSAP1 (also known as JIP3) 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 JSAP proteins can also function as motor-
cargo adaptors. Increasing evidence suggests that JSAP2 is overexpressed in many types of
cancer and involved in cell proliferation and invasion. However, the physiological roles of JSAP
in non-transformed cells remain largely unknown. Recently we found that aneuploidy was
induced in non-transformed hTERT RPE-1 cells by overexpressing JSAP2 (or JSAP1). To
explore the functional roles of JSAP, we analyzed JSAP2 knockdown (KD) hTERT RPE-1 cells
and found reduced cell proliferation of JSAP2 KD cells. RNA-seq analyses of JSAP2 KD and
control cells suggested the involvement of JSAP2 in the regulation of cell cycle progression.
We are studying how JSAP2 is involved in the processes.

Curcumin, a major component of turmeric, is known to exhibit multiple biological
functions including antitumor activity. We previously reported that JSAP2 reduces curcumin-
induced cell death by modulating p38 MAPK and autophagy through the regulation of lysosome
positioning. We investigated the role of JSAP1 in curcumin-induced stress, and found that
JSAP1 also attenuates curcumin-induced cell death. However, JSAP1 knockout showed no or
little effect on the activation of JNK and p38 MAPKSs in response to curcumin. In addition,
small molecule inhibitors of JNK and p38 MAPKs did not increase curcumin-induced cell death.
Furthermore, JSAP1 depletion did not impair lysosome positioning and autophagosome-
lysosome fusion. Instead, we noticed substantial autolysosome accumulation accompanied by
an inefficient autophagic flux in JSAPI knockout cells. Taken together, these results indicate
that JSAP1 is involved in curcumin-induced cell death differently from JSAP2, and may
suggest that JSAP1 plays a role in autophagosome degradation and its dysfunction results in

enhanced cell death.
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<2021 FEDOHIZERE, EBRILK A% O FHHE >

1. BetafRZZENMEIZI T D JSAP D& H

Yot R 22 TEVE DHERFITIE R 70 R AECIEE VEOHERF IS E AR AR TH Y, DRI
A DFEAE - ML RIIERIE 72 & LIRS b o T, Fxld, ZHLETIT, E
NIEH 5K FE{L RPE-1 (hTERT RPE-1) #liidC JSAP2 % L /X7 EOFEHL L~ )L %
EH &S & B OEENEFITHENT S 2 L, KO JSAPL, 2 _EXE~Y
A RS I AR R R E NFEINDL Z LR EXRAM L TWD, £k
UT, hTERT RPE-1 #ll1 C siRNA % AW TJSAP2 8% /) v 7 X7 (KD) 45 L#l
JRdEFEHE N E = 5 2 E 3oz, LavL, Z @ JSAP2KD #ild D54, metaphase
spreads FATIZ LB 2R S WP I R 2T 2 2 L IXT&E oo, BUE, AF v
R B RBLGMRET D22 ENAlige At —F T 7 a k0B NTHEY A
TW5, A1k, HBEIHIEICIT D ISAP # L /R B O&RE| L Z D4y HE O R
FHIEL TR EZED D TETH D,

2. IV I UEMEMBSEIZ T D JISAPL D& E
INT I T A OFEERSTHY, FUEGEEZ T2 ER8MoN TS, &
T, BexlX, JISAP2 34— h 7 7 ¥ — & p38MAPK > 7 F VBRI & HilfE4 5 = &

&Y, 7 I EEEOIEMERER 2T

L 72 HBBEIS s LTI 2 E D3] | v« - - ]

# LT, LinL, 247 JUAREIMIIE | wee - - o I

25 B ISAP1 OEFENZHSWTIE, —hE (- - ] i
TIHER AR, R TH 5, JSAPIKD f L
Fa e « R4 KO ISAPL (B 5\ P
JSAP2) ff )EH v 7%— VAKX a2 — 7’%% % ??I’ Y JSAP1 is involved in curcumin-induced cell death
JSAP1 1% JSAP2 & |3 %72 5 g7 \c kL »Cy L Independentlyfrom JSAP2

V7 X VUEEEMEOMIBEAEIT 3 L CTHIHIICE < Z E 2B 52 Lz (DDT Gunarta et
al. 2021),

3. A L RIRE MAPK DfEAT

INK/p38 MAPK [ZA h L AJEZE MAPK & L CELSHBINTEY, ZihbOEITIC
IHED FILERIAHEA SN TW5D, UL, 3FEO INK (JNKI1, INK2, INK3) £ X
O 4 FEFAD p38 (p38a, p38P, p38y, p383), FAVEAVTHRFERM e HERNT /2L, &7 A4
VT G — LOBEREIC DWW TUIAAR AN L, KilT, FABECENE L (RIREFEKR)
DI N—TBERBE LT LE ) v 770 MEEZHWZ, A L RIRE MAPK OFFEH72
BEREFRMTICAE T Lo (KB CERE L & 0 ILFRIIF) .
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5] B A A SRR 2, 2021 29 H 30 A, B (A T4 )

2. Gunarta IK, Odongoo R, Iwabuchi S, Hashimoto S, Yoshioka K. Role of JSAP2 in cell
cycle regulation. %5 44 [Bl H Ay F/EM et s, 2021 £ 12 A 1 H, Mk (v
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<SMEE>

1. BREDFEAAB G R (C) ( MRERES s THHRIRT JSAP I

K D RN EMEOMERERE | 1,200 T-H

2. B EMB A HFNE B) (WFEEAE ;I Ketut Gunarta) “Role of
kinesin/dynein adaptor JSAP in reactive oxygen species-induced cell death and lysosome
positioning” 1,100 T

3. RREUIREMIG SRS — LR BHRARE AR [T s —

TR T H =PI L DY IRZENE O HI S 1,100 TFH
A, EIGPESRETIEIE (FFAEE k) (EESEREC X 2 i o ik

WERFZE] 1,000 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
cancer types 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 cancer, all 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 GSK3fB 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 GSK3p.
In addition to these projects, we have clarified the genetic and epigenetic characteristics of

traditional serrated adenoma and duodenal non-ampullary adenoma and adenocarcinoma.
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<2021 FEOMERRE, EHRIE OIS % OEHH >

1. glycogen synthase kinase (GSK) 3B FHFEZ K 2 8 ATERIEDHIZE, BHZE

Wnt REEEINHIA 7 & 385k STV D GSK3B MEA Dy TR Z I LT, BNADE
MW EZHEET 2 Z L 2 RFBEMNTR L TE 2, £ LT, GSK3B [HEDNATRER %
AR L~ EHDS VBN THGE LT, 72, FRINOAEI R 7 v —7 L L, BER A,
JBERIECF R ARE 2 & OERE, b3 A CElEtE A R GSK3B 23, FEEREM: &6
W (PUSAA, SR RISEOEME 22 2 L2 A L, — @O % b
E1Z, GSK3B FHEHS O & i AR Z T 203 ATERIE LB L, HRBHFHE
(BB IRBERARRRANEL) & A TIEDS A (IR ERF RSB 25 & 5 Al 5K
FZEIC L 0 F 022t & BUEBI 2 MGEE LT, 2021 FFICIEBER T LR A & B
AFITMHIEAFIREDS AN KT 2D GSK3B IHEDIRIEZIR & A=A LEWEMNT LT, £
72, GSK3B FHLEIZ X D DB ABROBESILRED T2, N WIESE: (PNET) O2:[EFSE
(N T, KE TR O GSK3B FHEAI 9-ING-41 % Bi¥E L7 Actuate £1: & J£[F] T
TRIRTHPEREDS A D RTEGAR SR A 31 L 7=,

2. N A DRFHHFMEIC b & 3 < MR O TR

GSK3B 127V a—7 Rt filiHd 5, F7=, FEOPRIHED O EEERR & 8
BIEHOESIZRD ERMBEN TS, T2 TRENAZFLINT, 25 AEA OREH
(Warburg Zh5) (ZB8H0 2 il 2 003 AMIEENE B B /ERIC K92 GSK3B Dt & HfiE
W Tung, 2R EITBNS, PHREEIC I — FRYRZ S L T 5 BE D RE LR
N AR D EW AR I THIIRIN 7Y a— 7 o, A TH D, £ T, BEHK
DIEFREERE LR~ 0 22810, 7Y a—F U GREESR & GSK3B 05/ A
RERIZ L D BRI LG TN AIRREDFEIE & 3 208984 2018 AEICBA4A L, HAYD
WA~ AZEH LT, BaBBE2ikei L T\ 5, £72 2021 F121E, GSK3B AT r/L
XF—t ¥ —fEFR AMPK Z U UBLIC L O NEHIET 5 W  mRE S &I, RibkR
e b B8 AT 1T D WESE O BRELARHT & 4 6D T,

3. b MHILE DN AHGR S 7 Bl &35 RIGH A D5y F-IR BRI ZE

THILE S ARFFECIG IR SE D JEEEE TR & LT 2008 N D ARFEL B L, 2010 4
IZZ DFEEEZ YT F DS AFRR N 7 T LBIEICE > TV 5, Z OMREIR
OHEFFARED DT, HAREREFICHBEHEE T 2 LERERIET A b
(http://www.biobank.amed. go.jp/biobank/index.html) [ZfFHAB L TV 5, LI -
YT BB BRFE Lo RK&UEA A AIEE &SI 2 T, KBS AE &SIz Wis
B D IL[RIAFSE & Mkt L T D, KEBRRBEOE BT % — 2 & b L IR OfqHiE
Hr & 7 A O TIEN A/ DA () T XLEHEEL, 90%LL
R LR R X B PR & ATREIC L GRSUERTE) . BAME, &R Sk,
MAFZEET & 3R C, KBS A O-E &0 -NESIZWHE O NEEET S A ABFRIZE T
L7z, Mk S 7 iR 2RI L C, A HBTS KT (+fRIBRE, BN, &
R (RIS AT v AT M) & SLRIFIE 2 Blba L7z,
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6. Takahiro Domoto, Satoshi Takenaka, Masahiro Uehara, Dilireba Bolidong, Tatsuhiko

10.

Furukawa, Tomoharu Miyashita, Toshinari Minamoto. Glycogen synthase kinase (GSK)

3 renders pancreatic cancer acquiring resistance to gemcitabine via the STAT3 activation.
HAEE, v P, LEER, AU R T Loy, WIEEE, BRER,
Fllp%. GSK3B 1% STAT3 DAL &I L THEDN A D7 Ly & B M ESEICE S
T 5. 580 [l A A FE RS, 2021429 A 30 HOK)—10 A 2 B (1), /¥
>7 4 Ak

. Takeshi Sawada, Eiji Kubota, Keishi Nakamura, Naoki Takahashi, Ryosuke Ota, Masashi

Idogawa, Yasushi Sasaki, Takashi Tokino, Toshinari Minamoto, Hiromi Kataoka. RAS,

BRAF and PIK3CA mutations in circulating tumor DNA and comparison with mutations
in tissue in colorectal cancer. JH #{, ACRH I, HAFEEN, SfEER, KH
Ir, e, Pex RZRELE, WREF B, IR FURK, ARAVEE. RAS BFAERERREE
KRIIER FBFE T 31T DG BRIE S DNA 10> RAS, BRAF, PIK3CA 2 F 0 [A)E & B
MROZ I & O, 5 80 [0l A AR AR SRR, 2021 49 A 30 H OK) —10 H 2
A (1), 7~v7 ¢ apdik.

. Masaharu Hazawa, Toshinari Minamoto, Takeshi Suzuki, Richard Wong. NUP153 drives

oncogenic TP63 expression through liquid-liquid phase separation mediated gene-gating
in squamous cancer. PIEME, P Flpk, #K 2, v+ 7 UFy—R.

NUP153 (FAH/7 B % I L 7= Gene-gating #§4% C TP63 ORHLZ7HE T 5. 55 80 [A]
HAR RS, 2021429 H 30 A OK) —10 H 2 A (), 2327 ¢ =ik,

MAEE, PR W, S UL RY Ry, HIEEE, TN B w
TEA. TR Bk, GSK3B 13D A OFE IS E 24 5. 55 32 R HA
HAbSRE ISk ss, 2021 4211 H 26 A (&), 27 A (1), IEEH (WEB).

FERR, BAEE, W, T4 UL RY Ry, N E, BTREE, R
Fllp%. Glycogen synthase kinase (GSK) 3B XS A D 7 Lo & B U JERFIHEIZ & 5-
T 5. 532 Bl H ARE LA A AR, 2021 £ 11 H 26 H (&), 27 H (1),

5 B 717 (WEB) .
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1. 7 4 U LA

AU Ry, BARER, FERKR, 747 Yev b, Bz, &
BRER, thHDGE, HFEE,

YN N
NSy

UFxy— R U7, JE FlpE. GSK3B FHEIZ
FABERE LN ADIEENF L A =X . & 32 B H AL SR A T
2021 % 11 H 26 A (&), 27 A (+), I&E T (WEB).
<FEE>

12. J5 FlUpk. FEHGETE - GSK3B DAL L DS AIEFIPIED M. 5529 [AIH AR
FE TR IR SRVT 4 A v g v BRI E ORI S < 5
T2 IREIE OB, 202141 H 14 H OK), 15 H (4)

, GAvERE, SIFT.
<HERGA > 32021 NG F AR
1.2020 - —2022 - BlafseEmiBh 4 BRI (C) 8% 5 20K09100
B EE (RFE), TE FER, 130> (504H)
FREH . GSK3B %Ll & U 7= Bl s Al O MR & TR IR E IS 0 BH S
WFIEREE @ 4,160,000 [ (EHEEE 3,200,000 9, FHEE 960,000 H)
2.

2019 4 —2021 4R BLpifse i sliha AEIE (B)  REE S 19H03727
JR Flak (f%32), Richard Wong, &= FZE1A (4r4H)
AR ¢ KRGS A DO REIGHIZS & MIRLEE 73 B8 4 B8 < 0 FRR R OB & 23 AUl 1)
BT A~D I
9T E:
3.

17,420,000 [ (E 82 13,400,000 F, [EEERE 4,020,000 1)
2019 4=—2021 £ B EmFoemiBha: st (C) FREEZES 19K07710
HAREE ((RF)

R 1 GSK3B 12 & 223 AARERIBE AR O R & HiIE ~ DI
FFEReEr © 4,420,000 I (EHEFEE 3,400,000 9, FEH&EE 1,020,000 )
4.

2019 = —2021 F 1 FBl2mfsed a4 Aot (C)
KHEZEN (), #BE &, JE Rk, 10 (GrE)
ARRE

AT 5 19K08367

RNA ¥ —74 > R K 2 KAGHE s IR AR oD RIS D I & 0 - EERITR &
D FSEHENT

W

4,420,000 [ (EHERE 3,400,000 [, [EERE 1,020,000 )
2019 4 —2021 4 BlafsEwibh 4 HAEgE (C)  REE S 19K08463
EH RUCE), KEZED, E30GrHE)

AEE

RAEMEIEFLERES - FE MR O S ORI &, R 2 T4 2 AR EE
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[ Abstract ]

We have been studying the function of epigenetic regulators such as histone methyl-
modifying enzymes, long noncoding RNAs and RNA methyltransferase complex in the various
steps of malignant progression of cancer. This year we investigated the role of KDM2B, a
member of PRC1 complex that regulates histone ubiquitination, during TGF-beta-induced EMT
of lung and pancreatic cancer cells. Knockdown of KDM?2B inhibited TGF-beta-induced
morphological conversion of the cells and increased cell migration/invasion as well as the
expression changes of EMT-related marker genes. Overexpression of KDM2B influenced the
expression of a subset of epithelial marker genes such as CDHI, miR200a and CGN, and
enhanced the effects of TGF-beta. Mechanistic investigations revealed that KDM2B
specifically recognized the regulatory regions of CDH1, miR200a and CGN genes and induced
histone H2AK 119 mono-ubiquitination as a component of PRC1 complex, thereby mediating
the subsequent EZH2 recruitment and histone H3K27 methylation required for gene repression.
Studies using KDM2B mutants confirmed that its DNA recognition property but not its histone
H3 demethylase activity was indispensable for its function during EMT, suggesting the crucial
role of KDM2B in the determination of target gene specificity. This study demonstrated the

significance of the regulation of histone H2A ubiquitination in EMT process.

<2021 FFOMRE, EBRIE NS % OFHE >
1. MO EMT ICEIT 5 B 2 b oo B xF AbESEE S 1K PRC1 O E|

TGF-B#%5E EMT OH#EITIZIBWT, B A h v 2 F /(b (H3K27me) BEFRE A K PRC2
DADEF Z ZVE TIZH LN L TE 7, RFEEILPRC2 LML TEHL S %
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PRC1 & X F = &% F 1k (H2AK119Ub) EEEHE AR DB 5 % 7~ 7=, CRISPR/Cas9
A7) == 72X > T, PRCI BEK - 23 FAH DO 5, FEBLINHI EMT 128 b 5%
Wh 5 2 5N KDM2B % [A] & L 72, KDM2B I%, —¥# o bR REE 1 (CDHI, miR200a,
CGN 73 &) OFRBAMHIHIE 2 N L C EMT 1 7o/ iEdh ik LR 5325 2 L AVR
ST, ZEFARENTN 5, KDM2B @ DNA F8ikiE 2 PRCLIC L DB A h B % F
AMpe, ZRUHEK PRC2 IZXHE R MU AT UL, ZOFfERE L TO EEREBET
DORERBBIHEN KT CTH D Z ERXbhoTz, 7205, EMT ifEE -7 m

7T LDTEY = FRT 4 v 7 HENZI T, KDM2B (2 X 2 £ 5 DNA S D85 &

B AR EX T AUEMIDSEER R R EI A S Z LR LR o T,

2. RNA ® mb6A A FIAUESGZ 7853 5 Reader 73112 & 5 EMT B mRNA il £

EMT (2B 2=t F 727 U b— Al Z2 B3 2 72012, m6A Effiz 217
P RNA OFFHEiFE 2 90~ T\ 5, EMT #1712 E B2 E M| K 1 JUN & JUNB 2%
mRNA @ m6A EfilZ L - T, FITH T ERIERZEE L mRNA ZEMO SN L ZE
FHHHI SN TS Z 2 RNWE Lz, $7hbb, B2 moA Efiilik Reader 771
IZ L DHIEARIB I D Z LD, RNA LA X DM AEERMITIC L - TF%
Reader 731 D[RE & #E D, RNA O moA EfFOEE 2 6T 55 TH 5,

3. Wi KR O FERIEGEEFICBE 5T 2 = Y = X T 1 v Z Hl#EE A O RE

Jii23 /v D53 FAEERREIZ 5N T, EGFR FrEiAY TKI 1253 D iMHEAS A BT 5 iRk
TRERETH D, AFEIL, EGFR ZEMH UM HCC827 DA A /VF =7 itk
ARG T 5 Y =T ¢ v 7 #lf#lKlF% CRISPR/Cas9 A7 U —=1 7Lk &
STER LIz, TORE, B A b7 v F L LEEE HBOL % & Lo DA 7 D[R]
IR LTc, A7V —= 0 7 THE L AIVAEMEIS TR 51972 shRNA % VWV CTHEEL
PN F2BR 24T o 7o 2R, HCCR27 il D FAMRH U E L < B Lz, 4%, T b
FBAR T OAE IR 2 B L C, filids A O ZEHIMHERE LS D 53+ HAlk D —ii 4 B & 782
L, M se AR ME R RE 0 7= 6D O 7 7= 2 ks O R ST & B F5 3,

4. b A N AFIAERI AR S < EMT #il##iE 5 K+ OE%R%

b A b H3K4me3 EAfIE, MO R M2 IRE T 5 BELRBIRTHEIS, KVIA
#HHl~—7 S Z EBRW|E SN TS, £ 2T, EMT #HEOHit% T H3K4me3 &
fific> ChIP-seq fi#HT 21T\, % H3K4me3 EAFEIH YLK T 2B+ DHF 06
EMT il s 52K 1~ D 3 LV MERH 2 2R 3R U7z, B8 S U7 &Ml 1, SNAIL <° SLUG 72
EEEFN D EMT 855 K122 C, EMT & ORBRMENRERE DR BN 23 5 S *
NTWe, Zh b0 H 6, CEBPG 13 I BLINH| B0 RIFE BLERBR ORI, B Ly EMT
BEAR TGN T CThHH I ENmINTz, EEX /X7 B0 NG, EMT LIAMZ
DNA B IBFE~D L RIE SN TV D, 5%, T bIEMER R ORERE & 1F %
JPa g U, EMT & 3 OB ER OFFE A ) = X AOBRIZEER L 720,
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