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YHFSE/TEPIE 1998 - 4 H 12815 172 W Division of Diagnostic Molecular Oncology @ [HFR
TR AL, £D% 22 FRITHTo> T HLERD A Z LIS A D LR A RE L IR A+
BFFRVFFMEC DWW T, FEEERRIR A BAMR DI 20 e L O FEZ FR ML T D, &<IT 2006 i
1557 B 4 % 5l 81 Division of Translational and Clinical Oncology (ZEXFRL . =D mtEET
—ARMRARISREFBREEATICERIRL7-, EL T, ZORMREZEIEDASCA DDA DI
REAR B SHIAENZ IS 572012, BN DT )V —T LIERIIF e A D CTHAIEIZE > T,

1. KA AD Wnt BERIHENSHIELFZNADD FREZHFHEOHARTADI I+

Wt #&FE DA AACIEHZ BT D726 2000 FRiT% L0 RIGH A DOIEE -1 R R O IE TR
BETIEME(LSID B-AT =0 i & 203 A bR OIR B E R 2 B BT T Tz, &<ITP-
T T =2 NERE S 4% CRD-BP (coding region determinant-binding protein) 2% L, K52
AIRTEL DB A RE LT, Fo, BAICZBITDB-1 7 = AL DA DOWN T, Z D55 i
BERHERLR e T R O R 2O LTIz, ZORBITRIESA D Wt
FEE DI BRAE D BRfR L | EUARIE A R0 b 7e & SRR A BLR O FE~IS DI FF S AL, —
EORRIIFHELASVEREICEBE SN, LHL. ZO5IARKBIFEMEDOFTHIZRED
(TR RROBKIGAICIFERVMKRTHY . FxrEz >EOMIIE F LI,

Impact  Citation

MERE 4 S factor* (Scopus)
Mol Cell 2000 B-717 =D E3 X F LB B-TrCP1 DIFEE  17.970 141
Gastroenterology 2002  KAGAARTHSEHER D B-777 =2 DIR EAEH 22.682 121
Clin Cancer Res 2003 KGR ADIFEEL Ras, B-I7 =2 OIEMHAL 12.531 48
J Natl Cancer Inst 2004 KGN I1T5 B-TrCP1 DIFIIVEH L% 13.757 135
Nature 2006 B-H17 =ITcf4 DFTHEAGIER) CRD-BP DI, 49.962 171
Cancer Res 2009 CRD-BP (285 Gli ZE{bE Hh > 7 UiEME(E 12701 74

*AL NI RNT 7o — Bl EDIT 2020 DT —#, I GE : CRD-BP, coding region

determinant-binding protein; Hh, hedgehog; -TrCP1, B-transducin repeats-containing protein 1

(1) Wnt $Z R SRR 5 ZLBIRCH 1T S5 IEFLE & A E F (nucleoporins: Nups) D HEREREHT :

Whnt #REEIEMEIC M A THVEE RTERMIEZ R0 B-DT =2 OB ADHFL IOV T,
A% Richard Wong i & &b ITEZ -/ E H] 70 T 25459 Nups DI & iad 7, ZL T, K
I3 AUARAE CIIAREE D Nup 3 B-H T =<0 TefTL2 DN BUMEA T2 R LT,

DA DEE 73 S C—IBMEICIH R T 2805505 Nup O —F& translocated promoter region
(Tpr) 3 H L/ IMARCHEFERIZ RTEZ 2 T By R HEtE L | DSARERIIER 528
PHHIVTND, KIGD KRR (> TCGA (The Cancer Genome Atlas) 7 — &~ — A% T
T 5&, Tpr 1D AMBIZEFRBLL TV e, 2L T, RELIZEI BESD Tpr OBEREIC glycogen
synthase kinase (GSK) 38 7% Wnt fXE A4S B . 25 A il 1972 4% 53 2L Ay 82 (mitotic
catastrophe) Z [Fl#ET 52 L% FNE LT, ZAUEAFLSE, 28D GSK3B DS AARELE 24
TET DR ThoTz,
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90% LA DI &5 BB (2 LA & AT REIC LT G SCYERR ) o BUAE . B HEsU R AT A% BT A
FetE S EC L KRG A OB B HT- WIS WHNEDO NREE T A AR IZE T LT,

2. GSK3BFHFIZKDMWABEEDIAZ. BAFERE

Wt BEEEINHIA - LRSI TS GSK3B MEA DO TR E LT, BADEMNEEZ
HEHET D LA RMANTRL C&T, ZLC. GSK3B FHED IR ) TR A28 A TR I % 4
faL -~ )L EHP A B CIRFELT, Fio, FRNIADOAE REHLETH7 NV —T LHEEEL | R
Ao BBEERES B T P2 & DFEIR . AV DS CraiE A 9 GSK3B 78, i D i i
CIRIE (FLSAF, TR I DM E 2l 522 R LTc, —HOMFFEE S LI,
GSK3B [HEZ O ETIR AR Z DR T 203 AT IEEZ BT L, TR 2EIE (KB R beiK
PRRANE) EHETTIEDS A (IR EE R KR e) A )t G2 &9 D R Rl 8 B RAFJR I K0 £ D2 2tk
EHURG N R A MFEL T2, UL, RRERFADOEEICEHT H2HE A DRENHEMNoF-Ieh s, A
WEBEADEAIFEBELLEMN o1, BUE, GSK3B 20 A DOIRIFAEFE THOB L & 8%
U LA O EBE 2 R T 2B R T 5 PR AR E S T A (TR, E72. GSK3B @
DAARER R ORI E GSK3B FHEIZ LD ATEE OREESERE (POC) D7 | Z OFEHEFRNT %
BERV EERA, Ty NRIEIHEDPATET IV, RSB A M E R E T 2P A A
MR A5 AE DS A SOHE T AR SRR ORGP 2 6 SIS HE D | 2020 ATV IREN 43 Wb B 5 (PNET)
OILFERFFEL AR L 72, BTEED Wnt IR EFEGY  RAEF TOMRBRRERELRZEHR/X
LIRER DB AHIE., BHFEMEDO TR EIFRARGHE THEELZ 1,000 BIZGE5AELTLNS,

3. NADKBEFHEICHEDKENUREDHETHE

GSK3B (3HEGH O WIS T/ U a— 7 R ZHIEH T LW BLED D | AAAUEF OFER
I (Warburg 203 (2B D bR SR 003 AARENE B BERICKRT92 GSK3B DHEREMEAT
D TNND, EIT, FEE O R R ED DRI & B BEH O S22 080D ek D
HEHLEIC, ZNHORBHRIEICISITD GSK3B DOEREE A IO/ T2 BRE 5,
BTN, BIED R R AWM O AW E R IR NV a— 7 O TE R
ThbH, ZORITHE A, BEHROIET BIERT LRMIE T AZ KRR, ZVa—T7 ARk
BERE GSK3B OF /) AREICLDRIER T LG R AKRBOF R ZRA DM 584 2018 4
IZBABEL . B BIDSZE~T7 2R L T, EHORIEBBIZ 2k h Th o,

4. ENBEEEDNARRBN EDIDET HERENAD D FRIBENHRR

THALE DS AAZECHE R BFFE O FEBE B IR EL T 2008 AENDANFEAZBAMEL ., 2010 FFIZZ0F
S M FEATE NS AR o 2 I TR L CBUEIZE > TS, ZOMBRE IR O 35 FF| AR
72O, A ARERAZEBH I T DER SR A MITE R AL TWD, Mk S 71k %
FIHLC, LEROE &2 W OIENC, 2l B K (RIBHE IR IE) | &)1 K7 (K
AT AT fRNT) L RIBFFEZ BIAR L T-, * http://www. biobank.amed.go jp/biobank/index .html




Vicennial Repart20/6-2020

[BFZE A 78—] (2016 £ ~2020 4F)

iz

Bh#k

REFBe
(T H3)

(EEN/TEY

L R =]

R 2EFRASE
7] 34F

IBJ
=2
o
i

4
S

=2
Xt
)
JIn

W /)

il

IRk

FaOL A YR v

Diliraba Bolidong

%)J:L
o 72
FIOAH

RJRCRFR
KHEZES
1l 22 RALIE

LR
Ilia V. Pyko
T T
S
AE B
NP

I & 2 i ATy

ﬁ%ﬁ%%

HTAEBT
a5 -
A
JEHE—
NS FESL

VAHDY

[ESGIN 0

TR

1998 45 4 H~2001 46 A EALBh ¥R
2001 4F 7 H~8ifE Bu%
2006 4 4 H —2009 4F 3 1 G AR A EEHRBIFZEBH 56
A —F
20134F 11 A~20184 11 H T=a7kt7v7

2018 4F 12 A ~BIfE

20104 4 A~20164F 3 A [tk A4 ]

20114 7 A~20194 3 A [ - b2sst 8l 22]
20114 8 A ~2018 4 3 A [JetieAshRl]

20114 11 A ~2017 4 3 A [EERAFHE]

20154 1 H~202049 A [EERAFHE]

20154 5 A ~BUE [VH(bER - IESS - i A5 BT

2016 4 10 A ~2020 4% 12 A [EE #1477 ]

2017 4 4 A ~BUE [JEGHIE5]

2017 4 4 A ~BUE [JEGHIE5]

2018 4 4 A ~BIfE g6+ ]

2014 4F 4 A~20164F 3 A [{RfE2E L]

20154 4 A ~2017 4 3 A [EFE L EEHIE 5]
20144 3 H~20194 8 H

20154 6 H~20164-3 H

AT AINIY—F " —=7 705 5 (MRT)

AT ADNIY —F " —=7 705 5 (MRT)

2009 4 12 A ~BUE (EAE & R Fe S8

2019 4F 6 H~2019 49 A (f@HRLIREE ML EL)
2008 4F 4 A ~HifE

20134 4 A ~2020 43 A (ERBAAER S 2)
2003 4 9 H ~BUE (BK) MAREDRIBFZERT

2004 4F 4 A ~BIfE

MNTATBOE N ENLIR GRS SR R 2 — B AR

2005 4F 4 A ~H1E
MRSTATE R N E SRR IR R v 2 — st s Rl
2007 4F 4 A ~BifE

KIE ba— AR A AMIFFERT T/ [ERRES P




SRKREPAERBIBERTZERT BEHE (IR &=720) 5o

L FATTEE

LEx

W

94

KHZEST

Sh

% IEZ

S

2007 SE~HIAE
GRER KA E AR, HALERNEE
2007 4F 4 A ~BiE

IR KPR SRR TRIRIE 7% B b I 7 (A7)
2007 4F 4 A ~BITE

B IR K SRR TR R 7% MR A LR 7

2009 4F 4 H ~BUE f@HRIEPE s ey
20124 6 A~BUE FRPRBEHPE BENE., BHE
ER KRS ERE L #— M - — R

2017 4 4 A ~BUE [ERIEAFEH] TR R ERE
2017 45 12 A ~BifE

Al BN R s - N W BT

2019 4F 4 A ~BUE KEJEPE ChRERT) |

BIRK PR TP SRR A A S0R R 4 7
BIR KR SRR TRIRE 7R -t B (JEIEY)

[HREHEE] (2016 F£~2020 FEIZHREAEINEEBILTLDED, A+FIE. HIHEE)

Hixz
USRS
Hixz
Hix

Az

eI
U=t
Hi
Hixz
Hixz
Hix
Hixz
iz

FHEFN
LT
GHE B

TSR
KHEA

R U
I AR 5]
INRFEA
Nl R
Ve & ﬁgz%%
{eitE 1
=ESAiliES
R

i

rm

EIRERR TR E E e
HOREBERE R FER B2 — BT mlnE DS AR
SIRERRT: HbaaNREE T Wbt &

FORBRRLR S A R FERT B PRAFZEESF |

(BL) [ B rrbr 5 EE T BOm ke
BRI FEARAEA IR E 5% T bR - IS5 - RSV R
(BL) R bt

(BR) ba—~vo AR —LT 7 /ay—X

Al B TSI bR - N N

LR () LR R SR be

BIRERRT: — - THERs R

FLIRERN R RN B e 2 — BEEREE M - A7
AR EEDN ATE REHAEWIT SEFT el b RE AT 18 7

B MEFR AR Jeim A B SR AT

BIRR: EEREEREE

BSOS S & VS S e & VS w ) iy il e =i L R o
W (BL) w5 RORFIE 5 s




Vicennial Repart20/6-2020

Hix
R

itz
itz
Bh#
filBE
Gl
Bh#
Hif%
iz
HEH%
Pz
R0
il
Pz
iz
HEHIZ

eI

eI

WIEE

iz

(ERIED'S

Ik

T ER5MT
e
B
VAT IE— (B N)

- JEEEZUN
AR
WmF—2

o B+
ERFSE

et ELTh
LA E T

AT AR
Richard Wong

Andy Giraud

Barry lacopetta
Louise M. Judd

Phil Sutton

Serge Y. Fuchs
Trevelyan R. Menheniott
Vladimir Spiegelman

Yu Fujita (& H %)

Ze’ev Ronai

BIRKFE TR TEBE 7% SelE iR &R

E L AATE R 22— B - BRERER IR I 2 — FT
L—ya Y —F 5y

IR KR SRR TR 7% HERE ARy TSR 7
YRR = FEORBERT TR 7R IR RE IR~/ IR ARee Bk o7
IR KR TR TR 7 5% T b a - IS - T AE SR 7
YRR S xE 12 ESER

SIRER KT — i -IEEEE 7 VR

DR R R i Bl
TFHERFEFLWGEE 5 1T REFRAT . BRI I A 250
B )N KR A BRIP RE - AL (R (IR e RIS s B
BIRER KT — i - EE B 7/ IR R
BIRERKY: BN

BRI SR BT TR 27 5% BERE A/ BSR4
BB R LR SR iR 7ol e B
SR FIF BT ARFI0I0 B SRS AT DT/ F /B JE T
SN A — ATV T FNL/ NI

WA — ARV T KT JE5T

SN A — ATV T FNL/ NI
ZMNA—ANZVT ST/ NIRRT
RUVNT =T K AW
ZMNA—ANZVT ST/ NI PE
TAARAL LUK R

Sanford Burnham Prebys Medical Discovery Institute, La Jolla, USA

Sanford Burnham Prebys Medical Discovery Institute, La Jolla, USA




BRKENAEEE TR S (8 B2 sy
[GERDHPHFETETE 2016—2020 )

2016 ED HP H

SHETALCEIOMESFEIELELTHD 15 FEiBL, 16 FEHNRFNFELRZ, 1998 F£4 B(CHE
RHOFNBEZEINTHL 18 £S5, 19 FBICHNET, R FImLGRUNEFR WM. 78
OB (1) ICHARMELIF—EHESELFEUL, CNETICAHERICB LA . LR E P
RAABOESANS ML TESNELE, YA HEPERMAREORRELELD ., Z0EDH
BEX(EIDOR)EHIC, HINTELNEFNICHENFLE (1), HEOFEKREIRE. LV OLEEB
BTT3EINDE 2016 (BER) ERTINTLEEEDHRFERFE TN LET[HIEE3],

MRETE. ARAMOESAEDHERFREFDICHENEDNRZIGEAREENTEELL,
FIETIN. 12 A4BICHRAKESNZE 108 BIBRHELRARRFSLEIEFISOFTEES
T. % 110 EXZEFHI=NDEHICHERSNFLE, 2015 FRITHEHULEZE 121 EBEFRELFRE
RIEXEHIEER U, A TEFVWZILEIEDE L FRRBEFZOITERIELHIFME
2TY., b, VERDBEIMNIRR THELE 30 FEEITELBILB/IARREHILHRERED
BHRHONTOIETLLIN ? —ERDFHECHI T, HBLIEVEHET,

A

M1. £REMARCIF—SMOEShEMELS 2016 £7A98 (£) Rk TILEMER

LWOLERILK, REICS FEDRKRBIEBNLET . MEDLT/NEBIIN-TTTOT, HED
BShE—H#I(C, WEDZBVATEID LB ERITTHIOEBNET  ESELEBREILET,

2016 %£12 B&EX

23 Plo

-10 -



2016 EMTETE

20164E1 H 15 H
[FfiE2E2]

20163 H 31 H

20163 H 31 H

2016 -7 H 09 H

[KfzE3]

2016 4- 10 7 01 H

2016 - 11 A 08 H
~10 H

2016411 H 23 H

2016412 H 04 H

2016 12 4 09 H

IR K FMMAMFSE
55 108 [a] H AVH LA NS T2

Vicennial Repart20/6-2020

VR FIER ) 1 ST A PRUR B S A AN A A T AN R =V TR 5%

SR S A DT R — R
S BRKFEFERER +RAZOT A

N2 ABUES A DME LRRER (PREF5R) 2B T

&3m0 KIS AT
Leag AT

1T % GSK3BBEH microRNA DFEH & 23 AJHHE & D

A S AP AT I B 2R

o« BRI AUTE R ZE
[FERMES (B4 D4 2016)

AT IR FE 57 &

ATV B AR

FAUL A K YR v

- HE: FrEER KBS UIzDiliraba Bolidong= A (K2, #iFIAELY —AH)

D3, KRR 7ER (R 5oR) RIS AL, Bl A D5y 1R e
R AR T,

VR RURKANES 47 [l A = AT e 2R R [ B S  AR DD MR 2N

SR ZRT IV BUR

#4LH : Current Status and Perspective of Cancer Stem Cell Research
Ao EHA P s 2 - o 2

JEREsERpl =
g RS TOIR FIAHNE 110 BRSSO R I8

ATV EHAR

- FEIGE AR - R E R R RGN R A RS2

YL Trh—L I4F TUR RN—L (FETE55 2 %)

M2. szl a R EES

2016 4F 125 09 A (&)

R E SO

-11 -



SRKREPAERBIBERTZERT BEHE (IR &=720) 5o

2017 EDHP H

RIEIEWDELSNTVET LSS, RIBOKEMAMTMEZHAFL =, OB ELFH IR
BLTHITFEEUALIELTNAILEEZEKRLEY . BRILBERERTEOTNDHENITETT,
ENTHBERICT T TRFLEFHICLT. IRDOHP A EXFEOHREICEYLMNYFELT,

SEFETLELNIENBYELT, FSIZHE
@\ FMZES5ELTWV5RA31B (K DK, £RFKF+
L FRREIREOENT— A AR OB T
L@ FehFElLi RBohf@(L0b)EELET EEE
= oA DESIS, RENMERETLEZ, THIEEST
o LEE.EMERULLT, EETEBLHL. FLT
" B1H-oT. ABSADBE. B EMEICREL
TELBR (PHELRR TS BoTLET) TY,
FIZIXIELHTRBBOEHLA EIEID &I L
2z MERBDEIDENT=LSITELELT, BHEIF20154
4B OHBIICHELIZEZDLD TS, TOLEFMEB L, IRAZBIELTBEAFHER5
BEME. MEBDLAHETIZTOMNTR A ERMFE>TLEL -, B/ (PFEW IZILERMNIFED
SHEMERIERBFADTL, ZLT, Doz AR MRIRETH o= PEVIZR ZIZGLIE
FNEADE, ERBHBETRICIE (D) IZE>TWEEAVETHEISEAUET . &
SO TCRBEHVET . ARORED-HENEDRIE KFSADALLESHSIS B
BER)NICAIKEHEERBLTHEENEL ., HUYBESTENET,

ST HLDDHLT D ABDI/MEFIDIED ., STONELREGEIENCONELWNIELH
YELI-, AR TRRIAE. ZUE-BTIAERSKIIHHET. BELGEEREZEH-FM
MEEEZEENLEELT. FREZEELTVET, COREE. A -EDMEHEF TRAL
HELTCELTIHEEE BEEBEERYE/BEENEZXRER; IR AXmlTRERERSRE. &
MEEAERHRAE) A, [GSKIPFEMN LTI EREARBLORARE, FEBE QMR IZRET
BHAEREICEY. 2016 FEEFRELLT2017ESRIZRESNFEL=, F=. ALLFA=B D
ERHEDOERRBICKYRMAELTE-HBRDE (- FEH AR /R f e
KRER; B ABRKZREE) D, [GSKIBEARENET HERERAIC LB FEARDEYFH
EBRLERMEIORRICEY, FBEICEHEVDT201TEENHOFEREISGERSh, §F9AIC
REINFEL[MEE4]), ChSIFXBEIZERRPZENI/NSGIAZ AT/ TOFHMAICEEEST . B
RIECBFETRRSINDIE A -FONAD LA EAEICENDIIMYLHELTEEMICOASEE
MENBESFE>TNET, &KIZ. THEDHEZELFINFTOERMARDREE L EIZHERFR
It R CEIEL - EM X BRI GSKIBEEEREE T AEERDHRIZLIBERB
FDILFEEEDE A (UMINO00005111) IDFEREFLD-EDTY , FAF-EDOHERRELHH T
NAEBBDRGIZEAINI=LDOTHY . IELTETEIM 2B ERERLTNVET . MBEHIT
TEHL TS SRR LB EROIRHE. THE. THEDEETHALELTHIR
(B Rl Eh B EHIR (N2 ICRBILET,

HREATIEISE, 28N KERIELRBITEAFEL -, COEFEMI—HEITHEL TS5
MRARERDESALENETNDOREICRYBATHES . F-. ARBNEDEEEXRSA
M7 RIZAZEERBFEHARFE (B REFR) OAZRICHELIMEES]. LEDOTIE
BLIB-EZRHFEIEERAR20ZR RENMARBAAICMDYEL . RHITNENT
W—TLEMNo, ChoDHEDESAE—RITHEENTELZLEHYDNKBNET, HEFMTD

)

-12 -



Vicennial Repart20/6-2020

LTI SEEOHERREETEXRHICEVLVTEBREEREIEEN ., S BRZEMiRE
ENOREINFEL = ECDREHENHOEZMYFREATLED T, BIRISN=EEIC
[FADENME LMY ERATLIZ, ENTEL, CNETEIZFEINGE N ST-D T, HYH -
CIE#ELELZ, F15X—CD[2017FEDTEZ L)EZT SRS,

LHRZDFEBELLEZEMDLENEDD., F110[E B AELZRNRFEF S pE ERF]
£Z2017F 11198 (A) ICR NI BHGERIRE o 2—CRELEL[E6]. THEHL
BOK[EREICELLGVDERINEBELLGH) . RRICEMDNDOLT | EN2TTEZDOXBRELS
ELFELZ. FABH. 20K R T CEHERNABOF MR NERZI-DIEOFRITHY . REF
&Y LA EAERRSFAD BRI EBRERBTIEAGYELZ, TN TH EHIERZPADH
REHEBEREDZEREVLT DBRITTELIENROONT=-OD . AZEH=EB LTS
FOIBEMNFNVEEFEL ZAE. BRELFNAEFRXEBESESROBRABESE (RRE
EREMKE SERNREAERREE %) . AERXBEROAE Bt (RRERKE
BRREFRARE HIEBRARESE BN . KBARBEZSE-AROE—ANEOHRBERL
A (LERZFEHEERBFEARE HILBRNREFE BN LAELTOME 1EE4E (LR
BT EET) ABELTKIESWEL ., 2. FAEITERRXKENARERIE ORI T,
JDDW 2017: 4B A XRXHILBRARBESRFIHESIN-FE EXE (RREMKFEHEE
BARESE BRIV BAXELTWESNELEZ, WEDTADILIZEEZHEHYMNIZLVNZET
HY. KB BREE. XTHEREPCSEDEIAITKZIONT, @AENEHDIENTEEL:,

NIZHEWT 12A2BICE LT CRESN-F4TR B R HILSZHNARZFEREI L EH
FENFTEEST. 2R DFEOAEFIEMSESDBYIIERINFELE, ChITERT
—HEDTHIZEDEDERL, R(+BHZEIZLEL=, SN T, 2013FERCB L L5241 H
KHEELBREREZRMOIESZICAA B OERBLIZHYET AR LIV ZKRITDHEE
BONAREZDOATELRIEMEESD1DTY , b, WERAEIN-KR TE L Z30EE
BT TEBIE RPN AMBE L BRERLENEOONTODIETLEIIN ? ZERDRHEIC
DFTHBIENEHET,

WOHLRILL, REICTIHEEZEDZERXDBIEHLLLIISEORERGXEBNLET M
EH5TINSHITIL—TTTOT, MEIOESAE—HEIZ. WVEDREIVATEI D LEEEZHK
(TTHEIIEBNET, ESFTLALLBRELLET.

20175128 &K

R Pl

~13-



SRKREPAERBIBERTZERT BEHE (IR &=720) 5o

2017 FEDTET &

201742 1 3 H 5 FURK: S B IR A MO v o Y — R — R TRl
AR 1 KIBHSAMFFENGRE LTIRIRARRY : #ER ., D3 A ~D B
5 TR T T 07 )T

201742 0 16 B PR FIER: 55 4 AN LALEE 7 4 —F L TRl
AR THAL AR - R A O FERET R E IR  BIZEIERY GSK3B IZHEHL T
Sy IBLURFE S BRI, (LA IR A Ty

2017423 H 22 0 <R TREER GRSV T, U0 B TR L7 TR &

[(iE24]  CEIEARIZRFPL B AL fn P R B A R 23, B 72 7 3R

2016 FEERRFFREEZZE U GEIL TR,
AR . GSK3BAAEM &I 2 WIETE L DB %8 &4y 1 Foilk O R

20174E3 H 31 H - TIREEEN KPP EF RUFURHE AR (Re it 7 - AR ) 2 T
“FAL3H 3 : Shimozaki S, et al. Efficacy of glycogen synthase kinase-3f targeting

against osteosarcoma via activation of [B-catenin. Oncotarget 47 (7):
77038-51,2016.

- ERURFRE BN EFE LR REE T
BELFmst: WERADT L Z B UMtE#EFIZ351T 5 glycogen synthase kinase
(GSK)-3p D&
20174 H 1 H PP RS (AL EL2) & BIFRFRE (BB ERRARE T) 23 REBE R
TR ARSI ZERHE LR AR I AL FFEABRAR LT,
201745 A 31 H - PERC— e (SRR FBRRIbER) 2 %
(2017 EDHPH] (E12H)
20174 6 4 10 B P FIBR : BIRORE2A BH R AR TR T
AR DADPEEITH & S3<HTLUERE — ks D3 A L BB AV LA D D8 v~
DI —
=% GWHEHTEEVHERE 7 A7 T &Rl
20174E 7 H 01 B - AEEEEIE WIER A, AT @IRER T 2 —HFERR AR 232 SR R
[MEE5] 73 AT R HEBER I TR T,
20177H7TH B OREGRTTEITOE AR UYL THIEL, HFEMEOESA LA LT,
[(MiEE5] HEEEIAOEHASEE TEEIADBHNOOSEZIHE,
201748 H 4 H TR FURC: A AT LR A2 P gL ek 7 S kT, 2019 4EFKICRH
YT EDE 49 [FIHUfEERE (71 #HF 2 2 RICNE,
20174E 8 H 25 0 PR FlIRk: AABHAHANR IS « & AR O R 78 SEETR B HERE 7 1 75 4 (57
KIEE) LU TRILG mE PR TR E 4 Y,
A WELTWDI L BADBIRET
el BRAE R R Ila @S, &Rl
20174F 9 H 26 H - AFAALRLE TREFIR G- RUTIB T, YBT3 B L3ER T ZEL 72 H
[(iEE4)  +HHE UL R Bl AR KRR AR ELT) 28, B2 7 26 RURIZ D
2017 AR KPR B2 B U GEIE TR,
ARRE : GSK3PAAREAY & T2 FEH R I L DB MR IE IR OO A1) - H) B LR R 5
20174E 9 H 30 H iy R E S KPBE E 7 RUFZERHE AR (AR RSN EL ) 28 T
“F{iL7H 3 : Furuta T, et al. Biological basis and clinical study of glycogen synthase

-14 -



Vicennial Repart20/6-2020

kinase-3B-targeted therapy by drug repositioning for glioblastoma.
Oncotarget 8 (14): 22811-24, 2017.

20174F 10 H 18 B -J& Fllpk: AARFMRELS: B &R FEZ BREF SRS, KPR TRE
SN (TRD) .

20174 11 A 19 B PR Ak 55 110 [B] B ARV bas N RSP An eSS 51 254 B i

[(iEE6) =35 )l RGP SR E v 7 — i fE

SN S B 271 4

20174 12 A2 B <R Flpk: & ILERRSES COIBS IS 47 Bl B ARTH LR DS AR 2 3L
Bt )7 O R LR BT 2019 FRKICBRME T EDE 49 BIEMELEE (7
1) M F SR RIGEHES N,

201712 A 15 B -EEHEE LY OZOAFREFERE, TIFEEREOBHWOSEFEL (T
F0) . FY: GOEN (& iRBRAM)

= 2

?ﬁj{*&‘v‘?if@

& 2 f;x’z:f(-}\p
A ERRE ST H I S
FaFaiaddn & 4
= Ax ikt TEl e %7
T T Hreio ¥ .
A AN S T §
BRTL EEak K
A XE £

il x 37 0N ’fﬁ*
ﬁ?; <%‘é§’5‘§s

: f(x'\\

4 A s R\
2017412 A 15 B (&) JEEHIHE LY OSOEFISEHES A GOEN (4R ERHT)

kFTFI R T 2016 AFESR KRR EZE LT PR EEE (A SLFEE R mBe i e £

-15-



SRKENAERGIEAZERT EEHIE (10 B2l s %
2018 EDHWPH

2018FIEIARMDOALLTHRADT, HKICEELTEIREXEHEN D DEEL -, Bk
BEEDOETHNLEESLBNHTLION 2 BEKSNE-EIFRITODNOEREVBELLHITET,
— A RKBEBIIN—DICRBELELELIIC. FIFEIKORTREZEDOARETIEEY-TTS
LT AESHHESLEIH RAE1ENBELLSICRLET, TN TH, KERETFE
[C1BDBEEBRAREELE, EREAT HIL)Y—FL—=245 (MRT) AT S ALIZ22 D
HPEEIANSMLTMEL . PLT DO THHBINESDIEHY NN EERBWET,

ZDESFEDECATIEAT ELH—ENBEEASIEL TV -ERIC, KEMBERHER
TR BHEICEIIHRARINHYFEL. FIEELSE. HILRAR 2" Mo KEREEZZ
(FLNTWBIEEHY . BELIH>TSMLELz, ZTIIZRARESN . Bk, EF %R
RERERARBMENBLUDOREZL>T. MERRZEHCEERRE (2R . EXRE
B (#HE)BLURERARM ST AR ZECTIHF U N—ARZEL. BRANAEICHER
FTEHLEZEEL. TOEFHEDON TSI L, TLTRIIRICNAFBIROEEL HDH LA
SNFELI FAEBEDINETDILEZEZALGL L, BRBLE—EDFELERULVELT, 19774
FICEEPEZMUER) ICAZLIZEEFICIE., TTIZRE . ABEBICRE. BB ARETHE
FAABITLI, TN OB K TAOFELR-AFETOTEILTHY . BESZL > THBAZHEL
TWELz, ARREEVLVSREILE (ZSAEL) 1D ZLDHEINBHREBRLRITLSETE3FF
HT. ETEIDVPELCENVEL, ERIBFIZ, 40FRTEIEXWVVDH T DEEBL10MERIZCID LS
HERAEINTLINIL, 2001 F10A Mo R EMBREICHRA SN IBB AR KB R
DZEH(NE.NEDICOBRICHEARAEN BARAZEBFANBRELIEEAINHT
FEHLEDAELNGNEERITHUEARBREBLRRBEBICHRYEL, L3HNRE. SAEIELICH
WOTOEREZTDHEDBIBEAHTHIZNER>TNET,

BRICEMBRZEDFHEFEEMDDOLLENVEOD., 1281 BICIKET THEIN =548
BHARHEEBPARZSEZERBIERAESDREBEES T, REOFEOAFEIEHASD
EYCHEELEL -, 2013FERCIE Y L-F 4R BXREEREREZESNS1ELSE(C4HH
DEMESBYIZHYET  7TEDHASEIINZ  RIFOECBNARZ DT LB
EED12TY, . WERAEINT-KR TE L Z0FERGG T TEHILREEZEL
HIEBRDBAMELNEOONTHDILLRREFIZZITEOTVET, FAEICOHT. ARDEE
HREZHEE (BIERARFHE 22— RIEFHEZHS) SEELT, ElEERHEL:,

CNFETERLL, INSBTIL—TTT AEZERTIZ, WVEDRIVRATTEDLEERHITE
T, D BEESIFIALLBEELNLET,

20185128 &k

3 Pl o

- 16 -



2018 FEMTETE

20174 11 A 18 H
(#e) [HiEEs]

201843 H 20 A
201843 A 31 A

201844 H 1H
201844 H 19 H

20184F 6 1 9 H

20184 6 7 25 H~
6 A28 H [[MtzE7]

20184 7H 6H
[Bfiz28]

2018410 H 12 H

201812 H 1 H

Vicennial Repart20/6-2020

R B RS A (AR RUEEAR) 255 64 7] A AR R AR

P E A,
2 B TgG4 BB I A 955 28 O [A] - I3 HE D fif EA

U RS R AR T 7 — K E RS B AR B A RIS,
R RE R AN K SR S R A R A T T
C AT LSRR 2) 28 2 I BB AP B L R Lo A

L. WFgEzBasa L7z,

< PR RIS HROR IR B R AR R o 2 — 1 ) (RHE) I JE B2 TR S Tz,
< R RIS AVGHT 7T A 7T 5 TR SV RO A BRI « A3 A PR I

DA T TR AT DWW TR LT,
AR KIS A DL Fr & IR D e AT

s BIRKRFLOL T EOERIERAS R T 0l T LO—BEL T, oI/ 7 L

VERRFAORZEGAELE A A2 Z O, LT,

- EY D% IR @RRATOAY =T F A/ -FoF L TRREL, WFEMEOEIA

R LI,

MEBESAO PABFRREE 2P EZE (L) 20022 0HELTZ,

I FIRS O R R R R o 2 — 28 4 RIS P2 JE B X ) — TRl

FRRE: GSK3p LAY

< PR FIERAS B AT Las s A RRS 2 a AL 7 AR BT 2019 £RFKIC

PRfE T E D5 49 [MIRHEALRE (7TIR) #F 22 RICIEL . stEL7,

201847 H 6 H (&) EIZHIEE LY DROIEE i AV —T A A FyF 2 (iR ERAT)
* R HN P RIT 2017 5 B ARRRIR A R 2R PN 2 H U AR B BLSE S A (KA R ESSR)

-17 -



SRKENAERGIEAZERT EEHIE (10 B2l s %
2019 FDHP H

BEPHRXERLCLIICEEHLIELVARFZERET H0A. ChTIOEBIZRYET &
FENFTORRE GBI BB THAICLGLAETBEILGRELCT, DB EFKREFEICAZL
FTOIAITHEELEY . RMOKEN ) (F1MEBZHRAFT,

RAREBILIZ2018F IR TS ERIWANAHYFELR, SENL2DDESHNKEEL.
FARBHLAVEC > TERLGETT . BHLEENEFLRICEETELRBEICEL. BENEHRT
FEEHNABEBELLRWNVHOFIZHESTIELWEE>TVET  BSALANTLESIAN?ZD
FEEOROLYDIZ. KREDFREF(E—REZ) DRHELR (HEL) XENTRESNFEL
T2e REDE—REZHELNAMBERAROBFELT, ZET(ER) . KR (1H: AAHR

). ELT2001 FEDFEHF vV NANDBEERTSHEE T KAXEICEONTHNT D
BB TEREICLTWZEEL - WEELLEDNL KAXEDSEODITRBER>TLET,

ARIZIE. IREAN—TEBBZEL
BHAEDOREREENRIRSNEL, ZL
T.INITVER2<MEHEL 11A30A (1)
BRI T - 5400 B AL BAA MR D 2
SEHILER AL OEFI=BEDABEIS
BYEL , AREFEVA, FEILETR
DHILBHARBOEMERBITONDSE Bl g g Vg S
ERWHERTT, PEAHN. TELEY pale e K —
@ RmEMR RROTERPRE 2L gecolle B Ul e
TRYGHEIZKZONT, 5ELE3508 D WAL T AL S — & (E[ =T L)
SMBEEDZHENTEELL M1,

XEWE 8 NS DTH) EEFIENID2ER) FLHXBHRHBOEEAN D, ETHELL
HHERTHOIEDCEREVEEEELE, ChERT T BRRORERERHOER
EELEERT MK E T EROELIHERI2],

FATIEERIC,. AEMBERRECHEEROIAEBRIOBEBICHEOTIAEBRIOER
[ZDOWTCERALRHYEL . R R. EERREXEZEREMERENBEDREEZL ST HE
fRbTs B R CELERIR (2R) . EXREBE (BA) BLUKRERARHB2EFFR)ZELT
[BFoN—5NEEEL. BRANICBRTIEEZESL. TOERIEDON TS EHRBAIN
FL - ARIBHROLEESERLC LS, D EL10MERIIZCO L5 EREIALZShTLNIL,
ADEBETHAENAMERNBELIOBRICEAATN,. BEOETELOEE(THEYE
DTW=THAIERBELGREFBIZEYZELT -,

FEXRITEST, PETHELGRREDREZ FRSEDITFIKRLGEBRNENCATEEL
EEDEELNAILIILET . TN T, T BB ESTLALLBRELLET,

20194128 &k

2R Plo

- 18-



2019 FEDTETE

20194E2 H 27 H
[FfiE29]

20193 H 17 H

201943 H 31 H

201944 8 1H
201947 H 1H

20194E7 H 5 H
[FftE2 10]

201949 H 30 H

20194 11 A 30 A
(B3 11, 12])

Vicennial Repart20/6-2020

* BRI AT FERT S [T FE AR il 2 03 ] v o S A TR S Tz,

[l B SAFE B L RMTIET &2 GREE) T B RFAE 2N B R -
ARBIREGR I BRI B 22 B S N E LT B - Y 4 ORI R R 1=
W — IR ERZETR) OB IO EOHELTZ,

© RIFF NS (R0 F AR ER S 3 — R B OIMERLSE 203 R T

VAR TR S LT, 55 1 [BldbRESy -/ B AT JE 2 3 Of e,

R S R4 T IR ERE I ERAE) IR
o ALK RE BB S B S L D U (K25

BB E T L L S BUR (SR R KK 2057)
C BFFRE A S — ORI S A RS,

XS AT

. WE@%%E (R HBEATIFBE AL ZRNEL) DIFZE A L LU CU IR R ) TP ISR S,
s EADEE IR GRERFIOA)—T F AN o F L TRREL,

EATRE B B D 2 (i A 05 2 LW e 25 B B DRI i LT

C AT FATD

TR Ve AR (R RS LB 2SI 22 L D2 A TS,

ikt :Efficacy of endoscopic evaluation of acute radiation esophagitis during

chemoradiotherapy with proton beam therapy boost for esophageal cancer

S PR FIRKAYE 49 [ B ATHLER DS AL 2 AL bt 5 2 2 ) 1 R S

R CHAMEL 7=,

- W SRKERERNRTERSFEREN7 -7 2 (7L —3) ThEL T,

201947 A 5 A (&) EEHRIEE LY DEDIBE S B AV—TF A%y F o (S IRERA))
R IROABRT AL G UAb B 20 6% T N BISWEALL TIMALTZIESE,

-19-



SR KN ARG ZERT FEEHIE (18 B T2W) Brseo s
2020 FDOHRP H

20204E3 A 138 (&) FHI265185 . BADAF  YAHOO!=a-2 Dreotlucmmme coe
SEEENICEIShELZ. BLALTERL ., =
TFLEZDIFTHBE, ©IFY ., WVOLEFTREEES e
"J?EBEiﬁ%ﬁFﬁﬁﬁWf%E{S?ﬁ(??:?z—F TE EA EE BF  IIA ARy m ME OS17
55) DHETL -, B, KEITEMLATZDIE :
200743 H 25 B FHIIRF42 0 ICHAELI-EE6
(VY =F1-16.9) DEEZRFERETLIz. T
[CEEARNIE, A, MBS EENL 22D |
D. HBEFITEBELEERIIECALECAEIEL.
BEEEZREL(EINEL R, 2. EERE"C \ 1 )
BESNTVWAIE D) DNERIIEOHFAGL sesrsTmEsE AT HNENERESE DR
LTEETEGVEDIET, BETHHY. D FOHODNT e

FLOFARFSHNT 3. AlIREBNSZERETINENS D, BET CERES

BIITRESE 1ABNTA, /A AN

hiﬁﬁ@h¢6btﬁ<ﬁ&lﬁ L/-CE I') i—d—o ?ﬁ F?KW‘@?@SESE&:&UL,ED SROFESF1250, WEORBEERIVI —Fa—
EECHUEEYRAEHR HETREER Lo
CNERTIELT. A EEN20EBZE YAHOO JAPAN= = —R)>bERE;

M Z 1= (REEDKENA10ESRYIZHILELT=) 2020F (X EBR T AL ENEHDO LN ZEYEL -,
BEHNIE, FET—ERTBEHESTHINDELIEHYSET. B EISATAICERTAR
FHRESOLSZBICHBELTUR., BACHRAZFLATL:Z. 2. RS, SFLLETEH
Wik, A, DT NATYYRIZHELDTWET , ESRSAPLHBOBESAIFSEFRENDC
EEBVWET . FNTHLEVWAIZEZ T . 2 OMESLEIZETETCTHEETELNDT. EEFL
ZBEDFYUEYIIZEOETELEDOTHET HHELT, 2421

|
. v
EREQAINFETEET 5L ITELBDEIEHTLEID 2 |
LIz i OBANRCERBIZRDESESLENTY ., !
' /
i :

AAKREOLEBEDHVETYILYS 1 TELZDELLS MO o
B EICHEEZETT, SEFCAOOEBAEL. L B
AR ELTWV=ECA, ZADKRERMBRENEMFIGL. ZTD
SEN—ANKRENEEEEZE LELLIHER13], EAMIZ24 A
*E. BHIMEORAST AMSEIZLHMEDFEEBIEL
WHEYTT, SIETHNIEHRORES (LI DL) TEUES
ESABDIZ. SEIFHNER AL £ (2021) ETHIZFELTINS
HEEW0REE: Y DETEVENNEE VN EE>TLET,

SHESA. TREFHLTTIESLL2021EEZDZFELLS, TNTIE, S bbb ESFLAL
<PREL\LET,

20204128 &%

2R Ple
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2020 EMTETE

20204F3 31 H o RIS R L N - B AR DR
20204- 9 H 28 H, - BUEBAEVER (BEREF R IR ) BRFAE T L, B2 L ORI
30 @ [Kt&E 13] Fro FALEM L AT LO LT DIIFERR B LI, RIRRFERHETH,
20204 12 A 31 H - Dilireba Bolidong & AN KZEFEAE T L, [EFE L O % i,
i : Potential therapeutic effect of targeting glycogen synthase kinase 3B in
esophageal squamous cell carcinoma. Sci Rep 10 (1): 11807, 2020.

2020 F 5 A 28 A(K)
XTI DD Ll XA

HE»GIDLOrTTR, FIAZNZFNIZBEEDLY) 2, $§TCx42ER0 3281
InTtwszrxyeriointL {E NI T,

BIFELL, ¥kIDALZTERNTHHRICANILE, Z2NTE, Wiy
P UIENREE TR A, 2007 F205 13 FHM oo (XA nAE, AFITH
BLEWZXYIZLELAE, B W E2INTWEFEHhEITT, DIt
oL LEIT, CNFIITTY, FROLREFALEINATELWEIIZEL
TWwET, Wi, FIFRIEEREBIMF)OEREIFE Db | FLHBRFVRHEL T
F¥. BB TNALIIVWZ, REBALIAL—HITBAWL VWY EWET,

222283 AnBFaIcee THEDOHP LY EL 2019] 2 A TWiEL
YbbhrhokHic, 221 F7A 1 BICROMEEEHY LT 20 R1IXEL)DHE
AB2MZ2ET, ChEF( DM EIADENIFY. )2 EVWET,
ZOYEIIh>THOEPHPFRTHINIIT, ZrZR(BIDIZELNL ) ¥, 2021
F 780 38dRnFik, 2RRAATHINVHRERERZYETITDLLHET 52
) TT, SRR THS )L L, FIADITHESH WS IL, ¥ 0T Hm(

SR

ZNTIE, BIAV IO BROPICEI SN L IB->TWET, 2h
PHLLYEIZELAELIBERYLIT,

. Y

25 PleN
SR RF DY At R PT R %) f
SRRKFWRERE AL Y ¥ — (BF1E)

SbRFAEFLHENE
2020 5 H 6 ©
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(SHEEEZITANIRR]
TN, BRERE

-+ 20 FRICKRRKR, 2B ER-LFMEZ 6 THE 206 4. MESLZ8EABTH -
BEHAETE. FRBLTATHAEZERLICLICES. GE. KRThHN., niE&EiE
THNNREEEBITH T HERISIED DY,

- INETO 20 EEDS5, BIF 0 10 FRH L 88 4. MEEITXH L Z6{EMTH o=,

c—AH.BFED 10 EMITHEET 125 BHEERIZBR L0, BEXHFLZ2. 5EMLE. |
F 10 ERIKBERTHER.. CLAETNUT TH 1=,

cRFD 10 FREESEIEICRYSE, EEDSERIEHHZELZLIOD, ARERERT
6FHHABEE. EDSERMDBENDE LT/ 3THOT-. COZEIE, 1HH-YDHRRE
EHNELS OVTIEIBARAPEDA /N IFDREBICIZAESALN,

(F&H] £HIRHE

X 5 i JH % oF 9% 1% &
R * B 35 248,952 T-H
ZDAth, 26 27,967 T-H

/N EE 61 276,919 FH

o Bl ses 20 403,640 TH
Z DAth, 68 129,162 M

/N EE 88 532,802 TH

KFE+HH O 149 809,721 TH
e 57 36,271 TH

o 206 845,992 M

REF MHTEBEA N — (WHEH I BEETe)

(~2010 4E)

X 5 i 1 % Wk 98 1t #
R * Blyarses 15 125,452 M
ZDAth 24 26467 T-H

NE 39 151919 TH

ol ! Bt oot 12 317,140 T-H
Z D 6 104,487 TH

/NF 18 421,627 TH

KFE+HH B 57 573,546 T
R 31 25,994 TH

o 88 599,540 FH

RE MIEEA— WHER I BEETe)

o
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(2011 ££~2020 %]

X 47 T A G WE 7% 1t B
R * Bt 20 123,500 T
Z DA, 2 1,500 M

/NOFE 22 125,000 TH

5 (RIS ¢ 9 90,660 FH
Z DA, 68 26,625 TH

/NFE 77 117,285 TH

RE+HH G 99 242285 T
e 26 10,278 1

O 125 252,563 T-H

RE MFTEEA S — WHEH I BEETe)

(2011 F£~2015 &)

X 4y g % WF 7% 1% &
R # (RIS ¢ 9 93,810 TH
Z DA, 1 500 M

/NOF 10 94,310 TH

o e B 6 72,920 T-H
Z DAt 25 19,700 FH

/NOF 31 92,620 TH

RFE+ oM oF 41 186,930 T
B M 14 7,270 FH

o 55 194,200 M

REF MFTEREA S — WHEH I BEETe)

(2016 £ ~2020 4]

X 5 R % Wk 98 1 #
R #* B 11 29,690 T-H
Z DA, 1 1,000 M

/N 12 30,690 T-H

o i B roe 3 17,740 T-H
Z DA, 43 6,925 M

AN 46 24,665 TH

RFE+HH g 58 55,355 FH
B T 12 3,008 T-H

wF 70 58,363 T-H

R WFEEA S — (WF5ET ) B2 & T)

-3 .



EIRKZEDAEBREIHEIZERT BEEHE (8 &2 FELSE
HERES) R 2020 &£ 12 B ~2016 &£ 1 A

[1] 2020 FFJE AR RS2 03 A R I EIT 22 BT 2L R 28 (G 7 i)
IR (IR, PR FRk, 132> (F740)
AR 2 6T b BB EE A N T R A B o i A THE TSRS &Nt & o> B O f# R
TFZeReEr - 400,000 M
[2] 2020 FFJE AR RS2 23 A R HI T 22 BT 2L [RIF 28 (G 7 3D
AT — (%22, P FIRL, 130> (534)
fFFER% 2 - 400,000

P THALER - R DS A DURY — DG IR OFTAT =X LFHILZET, 165IE~DIEH]

[3] 2020 AL 4RO 25 AUt F I T 22 P S [RIF 28 (— % B R
PR IE ] ((R3%) , TR FIIEL, 132> (434H)

SHRE . SRR I T AIE BRSNS DNA %V 7-5T EGFR HUAREMEOR H LRk E=%
UL 7 DREST
WFgeRe# 350,000 M

[4] 2020 F-FE AR K205 A e B iR ATF 22 BT L [RIAF 22 (— R« fk#or)
e RFEH (0F2), TR R, 130> (434)
AL -

PRRE : JERLIEAES 1 IR DI DI A AT = X LD & N EETEIE~D)S
WFZER 2+ 300,000

[51 2020 4F 4 IR I3 A0 FE il AN ATF 72 A S5 [RIATF 28 (— % ki)
ERMERAL ((RFR), BAEE, Ji FIRL, 132 (4rH)
A EH RTINS

ffF7ERE 2 : 300,000 M

Wrs 27 LD B FE 3 LK BN ARG (2 AN - ERE O AR EE
[6] 2020 AFJE 4R 5273 AU R I ERF 22 BT 2[RI R4 (— % - fikfee)
BOREE (R, R R, 130> (43 H)

FRH : GSK3PB/STATS3 % I 7% Ftith & 3 B AR PN 40 AR 0D 993 REFR BH S VR TR 1A BH %8
WFZefc2: . 200,000 M

[7] 2020 4F-—2022 - Bl2aF 78 2w Bh 4 HARAFIE (C)
BORENE (RF), R R, 130> ()

ALY 5 20K09100
FRH . GSK3P % Akl & U 7= B 1B S B A O M BH & T R TR R I D BR %
WFZe%Er 14,160,000 M (EHERRE 3,200,000 M, HHEERE 960,000 )

[8] 2019 4FJE AR K53 A R I AEAIF 22 BT 2L [RIAIFZE (—fi% 8T R)
AHBGT- (1R58), IR Rk, 12> (4rH)

AR R I Z 31T DAL LIS NBRBE O BB D Rt
BFZe% g+ 400,000 M

[9] 2019 4 £ B IROK 72205 AT FR A AT 22 i SE R SE (— i 38 L)
APERAT(RF), PRI, 130> (574H)

AR . AT =TI AR O T R s A AR A h 7 SR A O HR SR
F7EREE: © 400,000 H

[10] 2019 A= AR K208 AU E R R 22 AT 2L [RIAF T (—fi% : Bri)
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e e AZRE (1830), TR FIRL, 135> (404H)
FREE : JEFLEEES T ARIBAEIS DR A AT =R LOREI L NS TEE~ DI
FgeReE . 400,000 M

[11] 2019 4R AR I3 A0 TR AT Z0 T 26 [RIAF 28 (— % )
EAMRERER (FRER), mARET, IR FIRL, 135> (554)
AR BT NAREE 2T L AT LD BRI KOG AR AR (% O T RE D IR RE
WFFER% 2+ 400,000 [

[12] 2019 4R AR K708 AU i T 2T Fr e [RIAF 28 (— i 58 4D
T —2 ((R3), IR FEk, 130> (5H)
AL TR ANCBIT DR R A T TA L 7 I BAR ARSI &3 D TR 2 Wik LTE R
DBA%E
fFZEREE: © 400,000

[13] 2019 418 A IRK 203 A HE R AT 22 Py Je [RIF 28 (— i - Frsl)
BN ENG (), TR FIRL, 130 (504)
AR : GSK3PB/STAT3 #3212 KLt &3~ 2 JEAR AR N 43 WA B O o3 RESR B LRI VA B 8
Fge#Re#E : 200,000 M

i

[14] 2019 41 EIRRZED A R FE A 2[RI IE (— % : Ak
ANREOR (RSB, BAETR, PR FIEK, 132> (4340)
e : Heat shock protein, Fam107B @ GSK3B il##liZL2, 23 ARERIED RMRIA AT =
A LDEER
WFZER 4 - 300,000 [

il

%

)

[15] 2019 AL B iROR 0 A R I 72 B 26 [RIAF 9T (— ik« fkor)
BRI (RFR) , BAREE, TR Rk, 130> (53H)
ARRE I Y — IO Gy TR BEFR I Z K D IS A TR L DB 5
TR : 300,000 1]

[16] 2019 4= —2021 4F-J£ Bloptse i wibh4 Aot (B) &R 5 19H03727
TR FIRk (f83) , Richard Wong, ‘= FZ1{R (43HH)
PR . RG2S A D BERG S SR 73 S 2 25 0 1R B ORI & 3 A il B
FEADIE
e 17,420,000 F (ELRERRE 13,400,000 F, RIHEER2Er 4,020,000 )

[17] 2019 4 —2021 - BHEafFse B i B4 ZRAF5E (C) 5 19K07710
BARE (RF)
PR . GSK3B (LD AARERTHE AR E O fF B LA ~D I
TR E: 4,420,000 H (B B2 3,400,000 FH, MEEREE 1,020,000 )

[18] 2019 4F—2021 4% Bl se e i Bh 4 FRAIE (C) FRETE 5 19K08367
KHEZE (), #H &, I/ R, 130> (0H)
P RNA o —/r R 2D KRG8t R RN D FE AR D B & 5 T REROTR IR D JL
ST
gy 4,420,000 M (EHERRE 3,400,000 H, FEHERE 1,020,000 )

[19] 2019 4= —2021 4FJ£ BLgmt 7o w4 HAEMFIE (C) FRER S 19K08463
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SRKREPAERBIBERTZERT BEHE (IR &=720) 5o

EH | (RER), KEIT, &30 (GrH)

AREE . RIEMIEFLIT + RIS O EEREO R L, ERA T2 NS
1R R DFEST

WFFER% 2 4,420,000 M (BB E 3,400,000 M, MR8 2 1,020,000 [9)

[20] 2018 H=JE 4R RT3 At R HIAEAF 22 BT 36 [RIAMF 2 (— %)
AEBG- ((R3R), P FlEk, 122> (534H)
LR « FRERH AR A e 0 A L P B L D9 B E R Py DO i Bl
WFgeseEs : 262,500 M

[21] 2018 4EJE iR K23 Aot I AEATF 22 BT 22 [RIAFF 2 (— %)
EATRERER (FR3R), mARET, IR FIAL, 135> (55#)
AR BT NREBEZ W AT DD B FE 3 KOG AR R AR (8% = RE DR RE
7R 2 . 337,500 1

[22] 2018 4EE 4 iR KEEH A JE I BT 22 AT 2L R AF 72 (—fi%)
A F—Z2 (1R3R), TR FlEk, 130> (50 4)
R c-Myc fillfHl, DNA f8{5E18, 5 FIR 1274 B L7iH ks - HHR 23 A D
PWrE B L OVESEM D AT IRIED B %
g 262,500 M

[23] 2018 4EJE 43R KES AT R AT 72 A H [RIATF2E (— %)
w A (R, TR FlEk, 130> (50 4)
AR BIEIE O bR SRR 351D GLUT1 O &
R E: - 262,500 H

[24] 2018 4EJE 4R K03 AU R T 2 AT S [RIAF 22 (—fi%)
EE ORACE), PEEE R ORI, 1E32(5H)
AR KIGIE IR IR IE 2 BRI A & D KIS IS A D 4 -2 fi
AFFERE : 150,000 M

[25] 2018 AR AR08 AE AT FE T FE [FIATFZE (— %)
BIRAE R (R FR), BARERT, IR FIRL, 135 (504)
AR M — DO Gy TR REFR I L D I8 A TR L DB
WFFERRE - 337,500 [

[26] 2018 4FJE 4R K Fs AUt Tl 2 AT S [RIAF 22 (— %)
ANRECR (IRFR), TR FlRk, 130> (534)
PR RPN T Fam107B 125, #i7=72 GSK3B HEREFH Sk DK
WF7EReEr : 262,500 M

[27]1 2018 4= —2019 4FJ& RLEF ot 4ifiBh4 HeaknOnrst (F52F) SRR = 18K19577
TR R (REE), KEZA 1, 130 (434)
AR IR AR IC LD R R - B D Z M AR BERE F DRk A
7R 6,240,000 1 (EHER % 4,800,000 9, REIHERE 1,440,000 M)

[28] 2018 A= —2019 =& Bl se 2 4l Bh 4 45 FAF9E T 75 18K16553

v’ (U7 (Ilya V. Pyko: ftF)
e . Investigation of putative roles for GSK3p in glioblastoma stemness phenotype and the

- 26 -
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underlying biological mechanisms
WFFERR# : 4,160,000 [ (ELRERREE 3,200,000 [, FEIEEREE: 960,000 )

[29] 2017 4EJE 4R R EEHS Aot I I EIIR 22 AT 1] s S [RT AT 2
Ze’ev Ronai, Yu Fujita GBEH ), I Ik (5345)
ALEH: B3 BT U A —F RNF5 (LD KB AN IS 1T D HEES oy il A it fig B
WF7ER% 2 . 150,000 [

[30] 2017 HE2E AR KT Aot i il A e 22 pr S R 22 (— k%)
RS F (RFR), TR IRk, 1320~ (43FH)
AR : FEERR R R A A/ AT SIS R oD AL R R B L B R R R R D i
e © 400,000 M

[31] 2017 4EJE AR K03 AU E R Tl 2 AT F [RIAF 22 (—fi%)
ERRERER ((R3R), ARET, IR FIAL, 135> (504)
AR B B AT SRR A T RIE N AV DRI T AT X KL FS L OV - e A
F7ER% 2 400,000 [

[32] 2017 4EJE 4R K03 Ao R il 7 AT S [RIF 2T (—fi%)
T —Z (R3R), T Rk, 122> (534)
AR . c-Myc il {8, DNA 5E18, mHEHICEH2 FIR 1235 B L7ciE ks - #HE23 A O
WA R LOVEFEHI D ATERIE DB .
FgeReE : 400,000 M

[33] 2017 8 AR RSN Ao R A AE 22 Fr H R 22 (—A%)
A (), T Rk, 130> (5FH)
AR BIEIE O F R EIEEEA L3517 D GLUT1 O &
7% 2 500,000 [

[34] 2017 AT AR K208 AUHE I BT 2T BT 2L (R AR 28 (— %)
IWARES (R3R), FIEREELE, P FIEk, 132> (5340)
AR . BRI D GSK3B AR & T 2T RTAEIIE DB & o0 F A=A 4
T FEReE : 200,000 M

[35] 2017 A= AR RS20 Aot i AT 72 BT 2[RI 5T (— %)
BN EE (RFR), BJFRER, BAEE, IR Ak, 130 ()
AR : JEEZDS ATE IR TR L £ e AR MEJE A5 | 2 3517 D GSK3B/STATS3 R I DS RERFAT
R : 200,000

[36] 2017 4EJE AR K03 AUt i T B 2 AT S [RIAF 22 (—fi%)
EEH RURER), PrazEes, ORI, 30 (5rH)
PR . KGR AR Z BRI 2 & 3D KIS A O /) 1 HfR A
FgEReE: . 200,000 H

[37] 2017 - —2018 4R B st i & FofoL (B) FREE 5 17K15022
BT (W)
AR : GSK3B MM 2 AN AR FA) = L 2 — SR O MRIA L DN A TR IRA~DI
WF7EReEr © 4,290,000 F (EBEREE: 3,300,000 F, REIBEREE: 990,000 )
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[38] 2017 - —2019 & Bl Pt 782 #i B4 HARAFZE (C) FRETE S 17K08655
Richard Wong ({%3&), It Fllpk GE#E) , 1E0>
R AL R L a~ T R BAERIC R DK D A DR RESR ]
WF7ER% e 4,810,000 M (BB E 3,700,000 M, 882 1,110,000 9)

[39] 2016 F-FE 4R K508 A e B i A ATF 22 BT 3 [RIAFF 28 (—Hi%)
NSRS (FRER) , PR FIRk, 1E2> (F74H)
AR B-HT =2/ Tef DERGAER) CRD-BP D4y I BREA R & K523 AJpi RE 0 BEEL
fig AT
WFgERE# : 500,000 M

[40] 2016 £EFE AR Aot i I AR 72 A L [RIATF 7 (— %)
BRI (R3R) , BARE R, TR FIRL, 132> (534)
P IR Y — A5 1R BERE BN L D03 AR IE DB %
WFFER%E : 500,000 [

[41] 2016 45 A iRKZ2DN Ao AR ZE T L [RIATF 2 (— %)
PG (1R32), P FlIRE, 130> (Gr40)
ARRE : FERE AR oD A LB AR | Z L D PR FE RS SE R 7 D fiR ]
WFFER%E : 500,000 [

[42] 2016 4= 4 IR K203 A I EIATF 22 AT 46 [RIAFF T (—A%)
EATRERES ((RER), AT, i Rk, 132 (54H)
ARRE R SR T 2 I RIBAS AV DB T AT R IS F3 L OVoy -9 e A
fIFFE#EE: : 500,000 [

[43] 2016 £E /% A iRK 2N Atk R AR 22 T L [RIAFF 2 (— %)
T —Z2 (R, TR FIEL, 130> (5480)
FREH: c-Myc filfHl, DNA HEEE . FBAEHHIZEDS FIR (255 B Lizid bas - G0 A O
PWHER L OVEFERI R ATRIRIED B3
WFZEREE: : 500,000 [

[44] 2016 FJE IR K23 A B AR 22 AT S [RIATF 28 (—H%)
ILIARZES (032, IR Rk, 130> (4r4)
AR AR GSK3B ZHEM &3 2 HT RIBHEIEDBR L A=K A
fFFEREE - 200,000 H

[45] 2016 4 4R K 2D A AT 22 A 46 [RIAF T (— %)
BONEE (1822, BIRCRR, BAREE, R R, 120 (454)
SR : FEDS AU TR IR (S AED M AR M A L2 351 D GSKB3B/STAT3 #&iHE D F& REfEHT
IR E - 200,000

[46] 2016 4F [ A IR I3 AU AT F0 i He [RIAFZE (— %)
d R (R, PR FIEK, 130 (53H)
AR BEERE IR A RETE SRR ] GSK3P KR RITRIE D ffENT
FFER% 2 : 200,000

[47] 2016 4F—2017 4= BHEAFse £ iBh 4 5 TAF9E (B) GREE 5 16K19996
Tlya V. Pyko (ft3%)
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ifiH : Investigation of the therapeutic interaction of mesenchymal stem cells with glio-

blastoma stem-like cells and its biological mechanism
BFFERERL 1 3,900,000 M (ELEZfE 22 3,000,000 M, [l 900,000 1)

[48] 2016 - —2018 & Bl P 982 fli B4 HARAZE (C) FREE S 16K10751
BB (1IR3, TR Rk, 130 ()
FRAH . GSK3B %4y 1A &3 DA B 2ERE VR 15 D FL i AR O ST
WFZecEr 4,680,000 H (ELREREE 3,600,000 H, RIEEREE 1,080,000 H)

[49] 2016 - —2017 4R BLopafrse & fiBh4 4 FAF5E (B) FEE 5 16K20040
B[R G/ (1022)
AU W IR GSK3B ZAER & T 2T HIRIRIE DRI & 00 1 A0 = X LR
fFgeRtEr - 2,210,000 M (E 221,700,000 M, R#EE 510,000 F)

[50] 2016 4EJE AZSMEIEN DA D2 F55 IRIEMEBh 4
FIEREESE (F822), IR Flpk, HARETE, 132> ()
AR AR GSK3B ZAEM &2 RIERIE OB - A=A A
FZERe 2 1,000,000 4

[51] 2015 4F-—2017 4R BlufFoeE w4 FAEmFoE (B) T 5 15H04928
PR FIR (), = Fae (), KEE4A, B3R, THRHE EY)
AR GSK3P FRIEZAZHG L4 KM AN A 0I5 BEFRRA & TRIRIERE 58 D HARTE AL
WF7ERe 2 16,640,000 M (ELBEREE 12,800,000 [, M2 #E 3,840,000 )

[52] 2015 A= —2016 - B 2o & Phikry i 2F FREZE = 15K15493
U Fpk (183%), Wong Richard, AHENE A, KEEE, B TS Gl)
AR KIBDANCBIT D BT = Bk E 9 DA LE AR IR 1~ DR 3R SHH
FgeRtE . 3,510,000 F (E#EEE 2,700,000 9, [H#%8¢ % 810,000 )

=

[53]2015 4= —2018 4R BlptfF st & ffiBha Frst (A) B S 15H04928
KEIER (8F2), 130> (5r4), P/ FIk GELE)
AR KN A B SRR - BRI T L DB T I LA TEVE L ik R R DRI 52
WF7EReE © 41,000,000 M

[54] 2015 4= —2017 A B e wfiBha FEsE (C) 5 15K09051
BSIREAR R (FR3R) , AHE A (), P Filpk (EHE)

o1

AR  HU0S A AN KD A AR DRI TE B IS D7) - B-AE OFE I L DS A TRIR~DIE

WFEREE 4,810,000 M (EHEFEE 3,700,000 1, FAIEEREE 1,110,000 )

[55] 2014 4 —2016 4F & BI2iF ot #liBh 4 FoMEnrst (B) FREE 5 26293322
YR (RF), T FIRR GEHEE) , 130>

B RTyZ VR v a=r I XD VA — < kT DU IR IE O S 4L

WFZER2E 16,120,000 [ (EHEERRE 12,400,000 1, REEERE 3,720,000 1)
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[FFZE 4]
(%) UL E XD H, [Impact factor 2019/2020]
I. JRE#

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 33 as a potential therapeutic target in
synovial sarcoma and fibrosarcoma. Cancer Sci 111 (2): 429-40, 2020. doi: 10.1111/
cas.14271 *Equal contribution [4.966]

2. Ailiken G, Kitamura K, Hoshino T, Satoh M, Tanaka N, Minamoto T, Rahmutulla B,
Kobayashi S, Kano M, Tanaka T, Kaneda A, Nomura F, Matsubara H, Matsushita K.

Posttranscriptional regulation of BRG1 by FIRAexon2 in gastric cancer. Oncogenesis
9 (2): 26, 2020. doi: 10.1038/541389-020-0205-4 [5.750]

3. Nakanishi H, Sawada T, Kaizaki Y, Ota R, Suzuki H, Yamamoto E, Aoki H, Eizuka
M, Hasatani K, Takahashi N, Inagaki S, Ebi M, Kato H, Kubota E, Kataoka H,
Takahashi S, Tokino T, Minamoto T, Sugai T, Sasaki Y. Significance of gene
mutations in Wnt signaling pathway in traditional serrated adenomas of the colon and
rectum. PLoS Omne 15 (2): €0229262, 2020. doi: 10.1371/journal.pone.0229262
[2.740]

4. Chung Nien Chin S, O’Connor L, Scurr M, Busada JT, Graham AN, Alipour Talesh G,
Tran CP, Sarkar S, Minamoto T, Giraud AS, Cidlowski JA, Sutton P, Menheniott TR.
Coordinated expression loss of GKNI and GKN2 in gastric cancer via impairment of a

glucocorticoid-responsive enhancer. Am J Physiol Gastrointest Liver Physiol 319 (2):
G175-G188,2020. doi: 10.1152/ajpgi.00019.202 [3.725]

5. Bolidong D, Domoto T, Uehara M, Sabit H, Okumura T, Endo Y, Nakada M,
Ninomiya I, Miyashita T, Wong RW, Minamoto T. Potential therapeutic effect of

targeting glycogen synthase kinase 3 in esophageal squamous cell carcinoma. Sci
Rep 10 (1): 11807,2020. doi: 10.1038/s41598-020-68713-9 [4.120]

6. Ota R, Sawada T, Tsuyama S, Yao T, Sasaki Y, Suzuki H, Kaizaki Y, Hasatani K,
Yamamoto E, Nakanishi H, Inagaki S, Tsuji S, Yoshida N, Doyama H, Kasashima S,
Kubota E, Kataoka H, Tokino T, Minamoto T. Integrated genetic and epigenetic
analysis of cancer-related genes in non-ampullary duodenal adenomas and intra-
mucosal adenocarcinomas. J Pathol 252 (3): 330-342, 2020. doi: 10.1002/path.5529
[6.021]

7. Uehara M, Domoto T, Takenaka S, Bolidong D, Takeuchi O, Miyashita T, Minamoto
T. Glycogen synthase kinase 3f participates in acquired resistance to gemcitabine in
pancreatic cancer. Cancer Sci 111 (12): 4405-16, 2020. doi: 10.1111/cas.14668
[4.966]

8. 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

GSK3p inhibitor kenpaullone as a temozolomide enhancer against glioblastoma. Sci
Rep 9 (1): 10049, 2019. doi: 10.1038/s41598-019-46454-8 [4.120]

9. 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 [4.966]

-30 -



10.

1.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Vicennial Repart20/6-2020

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 [7.941]

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
[17.373]

Kitamura H, Takemura H, Minamoto T. Tumor pl gene expression and
prognosis in colorectal cancer. Oncol Rep 41 (2): 1367-76, 2019. doi: 10.3892/or.
2018.6884 [3.417]

Dewi FRP, Domoto T, Hazawa M, Kobayashi A, Douwaki T, Minamoto T, Wong
RW. Colorectal cancer cells require glycogen synthase kinase-33 for sustaining

mitosis via translocated promotor region (Tpr)-dynein interaction. Oncotarget 9 (17):
13337-52,2018. doi: 10.18632/oncotarget.24344 [3.765]

Kimura A, Kitamura K, Ailiken G, Satoh M, Minamoto T, Tanaka N, Nomura F,
Matsushita K. FIR haplodeficiency promotes splicing to pyruvate kinase M2 in mice

thymic lymphoma tissues using six-plex tandem mas tag quantitative proteomic
analysis. Oncotarget 8 (40): 67955-65,2017. doi: 10.18632/oncotarget.19061 [3.765]

Mohamed MS, Kobayashi A, Taoka A, Watanabe-Nakayama T, Kikuchi Y, Hazawa
M, Minamoto T, Fukumori Y, Kodera N, Uchihashi T, Ando T, Wong RW. High-
speed atomic force microscopy reveals loss of nuclear pore resilience as a dying code
in colorectal cancer cells. ACS Nano 11 (6): 5567-78, 2017. doi: 10.1021/acsnano.
7600906 [14.588]

Furuta T, Sabit H, Dong Y, Miyashita K, Kinoshita M, Uchiyama N, Hayashi Y,
Hayashi Y, Minamoto T, Nakada M. Biological basis and clinical study of glycogen

synthase kinase-3[3-targeted therapy by drug repositioning for glioblastoma.
Oncotarget 8 (14): 22811-24,2017. doi: 10.18632/oncotarget.15206 [3.765]

Matsuda Y, Ishiwata T, Yoshimura H, Yamahatsu K, Minamoto T, Arai T. Nestin
phosphorylation at threonies 315 and 1299 correaltes with proliferation and metastasis
of human pancreatic cancer. Cancer Sci 108 (3): 354-61, 2017. doi: 10.1111/cas.
13139 [4.966]

Kaneko M, Kotake M, Bando H, Yamada T, Takemura H, Minamoto T. Prognostic
and predictive significance of long interspersed nucleotide element-1 methylation in
advanced-stage colorectal cancer. BMC Cancer 16 (1): 945, 2016. doi: 10.1186/
s12885-016-2984-8 [3.211]

Shimozaki S, Yamamoto N, Domoto T, Nishida H, Hayashi K, Kimura H, Takeuchi
A, Miwa S, Igarashi K, Kato T, Aoki Y, Higuchi T, Hirose M, Hoffman RM,
Minamoto T, Tsuchiya H. Efficacy of glycogen synthase kinase-3f targeting against

osteosarcoma via activation of B-catenin. Oncotarget 47 (7): 77038-51, 2016. doi: 10.
18632/oncotarget.12781 [3.765]

Menheniott TR, O'Connor L, Chionh YT, Débritz J, Scurr M, Rollo BN, Ng GZ,
Jacobs S, Catubig A, Kurklu B, Mercer S, Minamoto T, Ong DE, Ferrero RL, Fox JG,
Wang TC, Sutton P, Judd LM, Giraud AS. Loss of gastrokine-2 drives premalignant

6INK4

_31 -



SRKREPAERBIBERTZERT BEHE (IR &=720) 5o

II.
21.

22.

23.

24.

II.

gastric inflammation and tumor progression. J Clin Invest 126 (4): 1383-400, 2016.
doi: 10.1172/JCI182655 [11.864]

HIRE R

Minamoto T. Detection and characterization of oncogene mutations in preneoplastic
and early neoplastic lesions. Methods Mol Biol 2102: 419-37, 2020. doi: 10.1007/978-

1-0716-0223-2_24[10.710]
Domoto T, Uehara M, Bolidong D, Minamoto T. Glycogen synthase kinase 3 in

cancer biology and treatment. Cells 9 (6): 1388, 2020. doi: 10.3390/cells9061388

[4.366]

Abe K*, Shimozaki S*, Domoto T, Yamamoto N, Tsuchiya H, Minamoto T. Glycogen

synthase kinase 3 biology in bone and soft tissue sarcomas. J Cancer Metastasis
Treat 6: 51,2020. doi: 10.20517/2394-4722.2020.117 *Equal contribution

Domoto T, Pyko IV, Furuta T, Miyashita K, Uehara M, Shimasaki T, Nakada M,

Minamoto T. Glycogen synthase kinase 3f3 is a pivotal mediator in cancer invasion and
resistance to therapy. Cancer Sci 107 (10): 1363-72, 2016. doi: 10.1111/cas.13028

[4.966]

FERRER

2020 4E

l.

Takeshi Sawada, Ryosuke Ota, Sho Tsuyama, Takashi Yao, Yasushi Sasaki, Hiromu
Suzuki, Yasuharu Kaizaki, Kenkei Hasatani, Eiichiro Yamamoto, Hiroyoshi
Nakanishi, Shigetsugu Tsuji, Naohiro Yoshida, Hisashi Doyama, Eiji Kubota, Hiromi
Kataoka, Toshinari Minamoto. Integrated genetic and epigenetic analysis of cancer-
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European Gastroenterology (UEG) Week 2018, October 20-24, 2018, Vienna, Austria.

BRI, KBS A DIBHHRIER =5 L F— AN 5005 GSK3P DRFER(. 7 5[
AL B R AL AR BB RTTE BRI 1 = AR 2T - i
BAN=X MEOFRG, 2018422 A 2 B (&), @RKEE A liA—L7 L —,
AR,

- 36 -



41

42.

43.

44.

45.

46.

47.

48.

Vicennial Repart20/6-2020

PP, LI, I, RS, TS5 NBLGE LKA R i

DA A& HEELTZ e-learning system OA HMEIZBE 3 25T« £ gk M (R HEAF 2 B3
BR. 25 14 8] B R LB PR RESFITES, 201842 H 9 A (&), ETIFVFRT L, H
.

B, TR R, KEEE. Sy MEENSREIRE TOM/NEEDOE{LE GSK3B
PRI D8], 5 104 [0l H AEALas R Fa s, V—2r ay 7 1INy MO JEiE s
BEIR |, 2018 4F4H 19 H OK) ~21 H (), WEFFHFRT IV, FHiL.

Takahiro Domoto, Ilya V. Pyko, Dilireba Bolidong, Masahiro Uehara, Toshinari
Minamoto. Glycogen synthase kinase 33 induces protooncogenic autophagy in colon
cancer. HAEFHE, v'a (U7, RURY TAULN, ERCFR, PR Flpk. GSK3B 1L KGN
A DIRPFIEA— T 7 —%AREET 2. 85 77 [0l B AR -2 A 2, 2018 42 9 A 27
H(K) —29 B (), RIKEFRSES, KRB

Takeshi Sawada, Hiroyoshi Nakanishi, Yasushi Sasaki, Eiichiro Yamamoto, Hironori
Aoki, Makoto Eizuka, Naoki Takahashi, Ryosuke Ota, Eiji Kubota, Hiromi Kataoka,
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GSK3p impedes the development of reflux-induced esophageal cancer in surgical rat
model. = TATA, I AL, FHKE, KEBEE, HEf—, %3 5, HEHE, @i
{2, IRE=ESR, KA. ALy MuENDREEE COM/NREEDOZ (S GSK3p R
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Shingo Shimozaki, Norio Yamamoto, Takahiro Domoto, Toshinari Minamoto, Robert
M. Hoffman, Hiroyuki Tsuchiya. Therapeutic effect of glycogen synthase kinase-3[3
inhibition against osteosarcoma via activation of B-catenin. The 19th International
Society of Limb Salvage General Meeting. May 10 (Wed)-12 (Fri), 2017. Hotel
Nikko Kanazawa, Kanazawa, Japan.
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Takahiro Domoto, Ilya V. Pyko, Masahiro Uehara, Dilireba Bolidong, Toshinari
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International Society of Gastroenterological Carcinogenesis, November 17 (Fri), 18
(Sat), 2017, Kumamoto, Japan.

Masahiro Uehara, Takahiro Domoto, Satoshi Takenaka, Ilya Pyko, Takeo Shimasaki,
Tomoharu Miyashita, Tetsuo Ohta, Toshinari Minamoto. Putative role of glycogen
synthase kinase (GSK)-3f in acquired resistance to gemcitabine (GEM) in pancreatic
cancer. The 9th International Conference on the International Society of
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Uchihashi, Toshinari Minamoto, Yoshihiro Fukumori, Toshio Ando, Richard W.
Wong. Dynamics and behavior of cancer nuclear pore complexes as revealed by high-
speed atomic force microscopy. H A4k e bl ScEl5E 35 BIRK4, 2017426 A 3 H
(1), BRKFEITF L /R [EFEIRELSEE, 2R,

Mahmoud Shaaban Mohamed, Yosuke Kikuchi, Watanabe-Nakayama Takahiro,
Azuma Taoka, Akiko Kobayashi, Masaharu Hazawa, Noriyuki Kodera, Takayuki
Uchihashi, Toshinari Minamoto, Yoshihiro Fukumori, Toshio Ando, Richard W.
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TR FRk. SRR A HERHIEMZEET e MNEbgs DS AR N> 7. 85 3 [RIZU=F 134
TR IRRGES T VAR Y T A, 2017 A 07 H 07 B (4) —09 A (H), TERFZ &Iy
N RS R A - R i, THET.
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Wong. Loss of nuclear pore selective barrier revealed by high-speed atomic force
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Takahiro Domoto, Tomoharu Miyashita, Satoshi Takenaka, Masahiro Uehara, Tetsuo
Ohta, Toshinari Minamoto. Glycogen synthase kinase 3f facilitates invasive capacity
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patient-derived stem-like cells to temozolomide by glycogen synthase kinase3[3
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Masahiro Uehara, Takahiro Domoto, Satoshi Takenaka, Pyko Ilya, Takeo Shimasaki,
Tomoharu Miyashita, Tetsuo Ohta, Toshinari Minamoto. Putative role of glycogen
synthase kinase 3f3 in acquired resistance to gemcitabine (GEM) in pancreatic cancer.
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Dilireba Bolidong, Takahiro Domoto, Tomoyuki Okumura, Yoshio Endo, Masahiro
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7, BRI

-39



SRKREPAERBIBERTZERT BEHE (IR &=720) 5o

68.

69.

70.

71.

72.

73.

Takeo Shimasaki, Satoko Yamamoto, Takahiro Domoto, Etsuko Kiyokawa,
Tomiyasu Arisawa, Toshinari Minamoto. Influence of anti-cancer drug against
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KBS AR DA A7 1ZB 5795, Takahiro Domoto, Masahiro Uehara, Ilya V. Pyko,
Toshinari Minamoto. Glycogen synthase kinase (GSK)-3f participates in colon

cancer cell survival via sustaining tumor-promoting autophagy. & 75 [F] H A 25
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Ilya V. Pyko, Takahiro Domoto, Mitsutoshi Nakada, Toshinari Minamoto. Sensitizing
patient-derived glioblastoma stem-like cells to temozolomide by glycogen synthase
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2014 4F BRI BRI AR 2 R
&y BTN R FHETE AN B BRI IE
2015 4F NSRRI SRR AR B R

s
H AR/ B2
H AR B
HER B AT AR S EAN R
H AR
WFFCBhRK :
2013 . DI FHEADBDADFEH B SFHLETREITIEB) A%

ZEE:
2013 4F %6 40 [0l H AR EFAESREE
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B RE DR LT
DRI oK B
o FEL 47t

JB N (glioblastoma; GBM) I3 RIS MEMMIEEE O 1T b BEMEEE 23 im <, NFADNARTE
FEIRT DIZES TORWERE DO UEDThHD, mikHEREA A T 2 Btk 5 I~ D IE 5
HENER AN A 2 AN ATREE L BURBR AL FIRIE~ D @ WRFIE DT D TR I DL
T, AEFHIRN 2 FEBAAZEITTEAL 72, BIEE TICBERIEORIEMEE B 5T
OIS ES EREAM D725 TND,

FiflcBWTIE, fiFd MRIL HEE FHERE~ 2, 5-aminolevulinic acid (5-ALA) (2
KOE N2 W E G D2 e CHRERE F 4 i/ MRICHN 2 TRR RO IS 23 T
Oib, SOITHEER HE~OFIRAHE AT = —ABFR 5-ALA 728 % V=8
PRI FIFRIEC KO IR B2 5L 2R A7 - IR 357 e L~ L O RS R I k5 5
AR O ES H R LW, OB FEIEICB O T BT AU EAITH
57 IR FLEL T, HU VEGF £ /70 —F LHUR~RY X< 7 OB IN73%
V—EDNFa BT TND, LILRNRG, <D0 FIEREEAIZ XL O L TTEY B
RZGERE T A0 IREIT S DEZATFEELRD, S T2 TT Y IR O SRR
WEDRh B AR 3 D HFN DO BH 3 « B R BRI TL TRV ZORE RN DHEZAT
H5b,

— 7 C, BTEEA O BHF I ING RO L E MO AT ) —=2 7 @i Fuiz
ATEGIRERER, ERZ XI5 ET 2 100 T BOTER, KRB AL L0 20 BHELE D
DO RKIRAANE 10 A2 DM AT 5, BRICHIZE > THIBE O A
REFRE O RBMEE22>TND, KFIZEBWT, DDA THLBIFIEIZ LT
DIH 7% TRIFAITHZ Lidhmsd TIREEE 5 O I 5215700, Fx N IEFITHED T
7= glycogen synthase kinase 33 (GSK3p) ZAE R & LB IF DGR LB Tld, GSK3B
7 PR T DB AN 2 B IR IS 35720 | LM DML LS00 i IR i
NA[EECTH D, ZOREAFHKER H “drug repositioning” IFH ¥ FBIZ B W CTHHT- 72813 T
FEOOESEL THEA SN TS, Fox 13, GSK3PE ML E 9 2 BEAFE HK AL DM AR D
SHERFRIEIC AWDHIEAZ I H2 SR GHABPEIE D) $Eo AF 2 (cimetidine) | 557
fEEIREIEY T A (lithium) 3L A Z7 B (olanzapine) . HT CANA I LT 0
(valproate) % L L 4 AIOFH “CLOVA cocktail” DA Zh1ME% FEpE 528k | B ARRER 2LV
fEMT LT,

AR TIL, BRI T2 =— 7R EOFR R, FLRFZEIZIDIALNIL T
7e GSK3BLBEFNED A W) 7RI ED BAfR . GSK3BRHEFREVED AT = KX LB REA7HEHA
FH“drug repositioning” (Z L DB IFNEIT K325 GSKIBIEAIEIED T IZEDHINT AL —
TaF AP —F A ONWTEN T 5,
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TH il (557 72X9)

M PR -

2008 4= (H20 )3 H AR KA E AR

2008 4 (H20 )4 A @ IRKFM BT pHEE

2011 4F (H23 )4 H &R R 28

2016 - (H28 4F) 4 H A KRR R B3l e Bh

FRES:
RSS2 (B )
AAHE 2

AL 2
SESHTERS

SES e
SN

RS TR B2

MFRENE:

1) BIFREI R 2 EETF 385 B GSK3BAEAIHREIED B FE
2) TEMERMIEIE DA A~ — T — YRR
3) ZUA—~<HUNREED A AL

ZERE:
o5 28 [B] L[ 25 A F 4

SE IR :

1) Chikano Y, Domoto T, Furuta T, Sabit H, Kitano-Tamura A, Pyko IV, Takino T, Sai Y,
Hayashi Y, Sato H, Miyamoto K, Nakada M, Minamoto T. Glycogen synthase kinase 33
sustains invasion of glioblastoma via the focal adhesion kinase, Racl, and c-Jun N-
terminal kinase-mediated pathway. Mol Cancer Ther 14: 564-74,2015.

2) Pyko IV, Nakada M, Sabit H, Teng L, Furuyama N, Hayashi Y, Kawakami K,
Minamoto T, Fedulau AS, Hamada J. Glycogen synthase kinase 3 inhibition sensitizes
human glioblastoma cells to temozolomide by affecting OS-methylguanine DNA
methyltransferase promoter methylation via c-Myc signaling. Carcinogenesis 34: 2206-
17,2013.

3) Miyashita K, Kawakami K, Nakada M, Mai W, Shakoori A, Fujisawa H, Hayashi Y,
Hamada J, Minamoto T. Potential therapeutic effect of glycogen synthase kinase 3[3
inhibition against human glioblastoma. Clin Cancer Res 15: 887-97, 2009.

_51 -



SRKRESAERGIEVIZERT BEHE (8 812 FEos
WFEERBE RO BB IR A ~DEEFF L2 DOHIH
SRR LR MR- PSR

HRLIZEHIED

B AR

WA, WK Tt BB R B OHINE S IZ Barrett £1E OMEESENHIIL TH
%o 1980 AR LARNIRCK CHRE N ANTRF ERFER ETHo7223, Fric A N B L
HLONT Barrett BB (ZBSE L 72 Barrett s (BB M) 23 E BITHEIIL Thh, SETH
DOHEINDIRES I TND, AFTIL Barrett B8 Barrett R O I IARTIKETH
DM, BATEDECK{L=S> Helicobacter pylori J&YeE D/ &EHIZAHZIEIMNTHIEN
FHIID, D72 Barrett F1EX° Barrett s DIGREMENL T 592 TH, DA
BWRA AT AZLIXEETHD,

ZAVET Barrett BIEDOFAEIL, BEEOWICLLEEE R ¥ ERZOBEEICEVH
H ERNFAETDHEOMMNE JIThHo7=), ITFETIEEBEMIVE LA, + 1515
WG HEROMFENLD IR EEZFLZ L, Barrett £18<° Barrett Ji#E O A EHE
ThHZENESNLINNT /-T2,

BHENHIELIZT Y MEIEBNATT WITR N AR R G312+ HBBRD5
WIB R EDIEGHEZ BB RS EDFINZITOE, £ 40 BRI EE BRI FEAT
HEHAHRET NV THD, Fio, ZOTT IV TRATHIESITE O/ E e L FE 5 I
I BB T 2RO BN ELHES N TS,

GSK3p DFEHLCTEM: D TTHEN KGN A DHEFEIZBE 5L TV A ZENEH SN TS
s, BIEOR BRI IVITHLARIEREORARRICE 5L WL Zenk ks
WIZ TSNS,

RFER T, FoMNENATT V% AT FiEME B 20 Barrett IR E DR 7L
Z O RE B O AH R Z TR T,
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BT iR (B Lbidd)

[ 21 - ]

1993 ££ 3 H (HES KRR LI IE R 436

1993 ££ 4 H 1 @RI 2R E e o R )i

1994 ££ 4 H : @ UOR+-5mbesBE #h#s

1996 £F 4 J : th =PRSS Wb s B EhEs

1997 £ 4 H : & IRKRTFRFBEIE TR FERE D3 A Jm plr il 4E] =72

1999 4F 4 H & 11 EST JmPe s R B

2000 = 1 A 1 @RKRFPRFEREFROPFERHE T (5 HUS)

2000 £ 4 H : &RIRT-FIR B B

2001 4F 10 H e ROR S E S5 R m b i bas SRR (B2 A FE) B

2005 % 4 H 1 H~2007 4% 6 A 30 H :Department of Surgery, Johns Hopkins
University (USA, Baltimore) 8% Research
associate

2007 48 7 H  &RIRA-FIEBEA ) 25 =S RHT R

2010 4F 4 H - @YURFHMHE R B Pisias Bh#

2012 4F 4 H R KPR E b fLIR AR AR A6 B

2013 4F 10 H ~BUE IR K FIRBETHE AR - NEI5 - FRAESVE B3

[F2REEFEDOER]
AASR RS 8- HEME
AATH LS R FREE - HME
AARHEESR TR PRegA. ALhE3GTRE A, fiEE - B
AANB#E RS HHEE-HME
HAKRIGICF RS2 SR E
HAHLE =S BIARERER., EE
HADNAIBHRRENE FBEE - B e EE
ARSI S RRER
AARTH LSRR AT g R
HAE RIS 7= EEREE
AANBES S BINRRE GH s — MR IEIZEEE T Bh T W M 'S BIERT)

[H]
1999 4 Young Researcher Award by Gastric Cancer Congress
2007 4 Johns Hopkins University Surgery Pilot Program Award 2006
2008 4 Digestive Disease Week Poster of Distinction Award
2011 : American College of Gastroenterology Presidential Poster Award Recipient
2015 4F-: Digestive Disease Week Poster of Distinction Award
2016 4F-: Digestive Disease Week Poster of Distinction Award
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FEIBDEILEFE DA
AR B T — BRI
BT

BEDS Al B AR DENL RIS AVSE L FRIZIBUNT, BT 500, T 4 hre EALIZHD,
B EBITRREBREIE T RPN 2T TOD, ITEDEZOHERICHL LT, FEAA
D 5AEAETFRIIN 6D%LEOO T TR AR THY, FHZN IBEIEORRIZEE TH
o MESIXENR A DI RKRDIVAY 7 70 2 —THD, 5% DIL5EmE bt I8N TE
TETERAIER NI T LTRSS TS,

NS AN g (SR SRR 284 23 AR U IR C U SR i oD i) & i I i el oD
# A BEOA R 23 W DN 3 A DI 254 3 WAl NG T DA bR DR
B EAL IS @ RITAEL D, 2O IO 7RPENRD NNEPEZEA T Bl PRI CEDS A D FEIE D
KI&72 27280 | AEFRFFfn ISR E 05 B A KT,

FED A D IR AR T HIE L B2 N IE B4 2 (pancreatic intraepithelial
neoplasia, PanIN) Z 15 & U TIHAL | RIEMEREE i~ LT T 2L B BE3E 25 AU RIS
2%, ZETICHR & 13, INE 12 PanIN OFEAESEEE AL | BED A DIEIEIC
G422 ME LT, £, R E RO E THLT AT OESITNEmE
ZAbDOH LA EIZH S TR NEREEHIZHRO T AT KDY 36 ML/ T
BETHZEEHALIILT, BT, TrATREIT PanIN OMEMEE OHEST LG IZEHE
Zon L. ETCOBENAERFI TR AL TOERRT AT B AR D T2, HBAIE
B 0> FE RIS R OO AR T, o BREE GERER)) OPEIRE VS T e AT E3EMEL T
B REAR LB LA EU D L0 ATL T TrAT ENEME T2 L0 RE S
7o Flo, TUAT ROEMNEAERARNLZ EMEEBEEAZ R LIZZEND, TaAT RO
HE L DY OAR AR ZE TEVEDFERR D FE DN /NI CE B2 E 21 Z ENHBE -
77

FERADORIMAIRZE . 3L PanIN O ERHOBEAMEL T, 15 -85 B K
(acinar-to-ductal metaplasia, ADM) 723EN1540CEY | B EER CIIMHE H.OfMiE 62
AVOIENRD IS AR ZE DT AT DT EMHESIL TN D, Fox ORRESTT, IR HOiA
FRELVLREWTuAT 24 L, Ta AT OENEEEIZIRELO IR E DR o g7
o7, 60 L E TR, IREHODHIIO T u AT EMEEFSNDOIZH L, IRE I
TIXT AT RORMgZ 70T, *FFEHE GEEIER]) L B AES] O 5B F O s
JRETIE, 7uAT ROEMEZRD -, -, REF.OHlaic g~ —0—Thd
CD133 [tz 7, LA XY B s oMl X, diasiifas L Comgax a7
AR EY AR AN TlX AT a AT OEHEH AW TR OTE RN ETAHZ L
DRBI T, BRI 2 b2 AU DRI DI E EHIZET T 57T e AT A 42
I, AR AT 2O IR B DIENRDFE D3 /AR 2\ CHEE & HI A8
I AIREMED B D,
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1998 4= FHJI[EFFRFEFHRAEZE

20024 FHINERKRFZREGHE T
2003-7 4 FHIINERHRSEEADIELFEY: B
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AR R R B

(2003 FEIZF N RFEFSBIZH AL L)

2007-9 4 HARER KRB IAE U 2)  Bh#

2009-13 4% HARERR B e (WEIBRAS I ) RRAT

20134 HEEERRFER 2 —HEZ R ER

(2015 410 H Department of Pathology, Massachusetts General Hospital, Observer
fellow)

BEIZ\W 25

=

?.

HAYRE 2 (R E, FREE, kA
H AR A = (B =)
AR S AAR R OKERTR

ZERE:

20114 H AN 2 FE R 75 R H
2014 5= PanCAN Japan, Clinical Session Award

FERERE:

1.

Matsuda Y, Ishiwata T, Yachida S, et al.: Clinicopathological features of 15 occult
and 178 clinical pancreatic ductal adenocarcinomas in 8339 autopsied elderly
patients. Pancreas 2016;45:234-40.

Matsuda Y, Yoshimura H, Ishiwata T, Sumiyoshi H, Matsushita A, Nakamura Y,
Aida J, Uchida E, Takubo K, Arai T. Mitotic index and multipolar mitosis in routine
histologic sections as prognostic markers of pancreatic cancers: A clinico-
pathological study. Pancreatology 2016;16:127-32.

Matsuda Y, Ishiwata T, [zumiyama-Shimomura N, Hamayasu H, Fujiwara M, Tomita K,
Hiraishi N, Nakamura K, Ishikawa N, Aida J, Takubo K, Arai T. Gradual telomere
shortening and increasing chromosomal instability among PanIN grades and normal ductal
epithelia with and without cancer in the pancreas. Plos One 2015;10:e0117575.

Matsuda Y, Yoshimura H, Ueda J, Naito Z, Korc M, Ishiwata T. Nestin delineates
pancreatic cancer stem cells in metastatic foci of NOD/Shi-scid IL2Ry(null) (NOG)
mice. Am J Pathol 2014;184:674-85.

Matsuda Y, Naito Z, Kawahara K, Nakazawa N, Korc M, Ishiwata T. Nestin is a
novel target for suppressing pancreatic cancer cell migration, invasion and
metastasis. Cancer Biol Ther 2011;11:512-23.
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SRFFDAMERHGHIIT BHENE (7 ETBED) FESE
HLOBARBETFEA~ORS BT BB FE 280

HIBLR AR R A Bere S IT 23D ff sl 7 AL A A= "=
HA

= +

~

1
£
H &

=

ARG T, HEOIT T — 2 WIS et o LicT =2 =22, 22
(R B A AT ZE CTERMOZ 7t 22 BT 2 WAL | 2-2<5, &)
Rz TR Lo, Rz LE RIS ORIRZ W& B L TR E 2 V2R Fpk
Hiz LOILFRBFFEDO R I CTTHE T2,

W RZ W S BRI e O M EREEE A L TR, BRR CRONT-SESFE R
TEWMA A S DY TERNZW 21T, IR ERZ W2 Bl TR 2R ET DD
DR THD, ZORNTIHRBELZWNI I REFRIIEHRITEKIN T 5555 T, AIR T
DD ZNMEFTHD, FTo, TOFME L2 DR TEDRHEL SN TOB I HERE RO
% AR TR 72T — 2 ERER LT BB FLL THIELERNB D Th D, D
— T IR G RE OAER BT AZE DO TEA RHZAIRZEL |2 B Tl F N7
DO —= 7 WM ELEET 5, ZRREEZE T 7OICIL, ZLOEAREZBIEL., £
DFEREZAL D /RZ L ZFAD FIHEET H LN R EIND 5 THD, T, ZOkER?
Wr 7 0t AT R DS TERWEDE A9, LR, [HBL KRS8 B ERT 8
HMNZ 72> TR Z 1T > CWAEREBIZ - D X o7 a2 4 T 78 | IcfHby AL
T, LERLOEFEITIEZ 225D,

T WML E B O T2 THELNT-WEERE, ZOMBIERIZE 2B
TOIRBBZ AT T L T — 2N —REEE T D, ZOT —F_X—Z XTI RE TR
PN RS DET-L O T, WHEZE ORI E 5L~V TEAMAT WD
EEWHAZ HZEMNTED, B, G~ — I — DI HEED LT RO 50 112D
7 B LIzb O Tld7e< M A R E L TEONIZ AT ML O TEEH L T2 HNTR]
HT2LZAICKIEB O RERFEN D, Flo, ZZ TSN WD E BT A4
(BIEIZ— IR A A ARIE LT R 2D R ZE DO EEOIRRE THIE TEORFMEEZFFO
72, Wb HFE O BIALBLEL PR3 1T D IE M EE L 2 i/ MBIZE DD EN T RETH D,
PE T, WO AR A LIRS LT A O BB 2 2 2 5 EChFi7e TIETHHEB VR
5o IO, IAZ By L TOBHIER REEOETITED 2~3 FLELRVEDD
DEEE D REIRFFHE THD,

BUE, B B, B s, Kl OEEEG IC S O ORERZ IO —
BRMNE5~95% L TRV, MR B L T EE AR 8RB I AT CE SR L E
IS FHR TS (PMDA) CREICK B S AR TVD, AREEE ITHUEHIIE H D1
H—T 2 — AL BN SR A 28 2 D LTI 72 8 IRHE A4y DO KE BR 7o ffAfT S ml RE &4
HZEIND OGRS DT EERETFE~D IS HELFH AW EHIFRFS LD,

-56-



Vicennial Repart20/6-2020

Y B (2372 BA)

i P

1992 4% 3 A B ER R E 2R 2538

1992 4 4 H B KPR FBEE P RFER AT

1995 4F 7 A HR KZFERZFEPLESRIER ik

1995 4F 7 A FORZPE T B F (5] 755 — )

2004 - 4 H LR FRFBEE 520508 Bh#d%
R A9 5257 87 )

2006 4 1 A IR RFPLE S LG i et B (5 FRi e s — 2
(LIt Sl TR, RFEBEAMEE RO FBAEIZED)

B

B - ARAR

1. MR A GRAR N EE | FE O 1 SRS RE D FEAT)
2. B EIIATIE R S A O T2 W R B O B
3. A

Pt
AR A
HAHIE a2 FRER
H AR R
KEMRAED T Tl

BLLFE

1. ARAEY) S2Ea%
TR SR S DO EHT (JCB 1994, 1996; Neuron 1995 72F) . #§FE L2 A #IE LD
B84% (Cell 1998; JCB 1999; Cell 2005, 2006 72E) . — ki L DA 1E & RE (Traffic
2010; Glia 2011; Differentiation 2012; FASEB J 2015 72X)

2. EEoHTEIfR
st =L /b A7 L —ED ES2GH (JMS 2009; JASMS 2012; Anal Biochem 2011,
2013 725)

3. B fi 7 BAR

STy AD B GRIEHE, 2004) | /A ROV CHIETIE, 2014) 5
T3V NEF A GEBOR TR 2016 TIAT T &)
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[Fft524) 2016 £E. 2017 EE®RAKFFRE ZFERSE

ARFLDENLREAE TREFR G-WIC B R PR A O T2 AL UG E 2 2 DI L T
FREZRELTWET, LRIMTEBROIBRIE LS IR H O RFSE s B T AL
U TET2 PR B (B RE PR /BT AN B 2 R0 s BL A SERA A 1 i B B8 T A0 RE) 23
[GSK3BEAERI & T 2 F WEETRIFIE DO BIFE &5y - FM O 2B AP0 AT ED . 2016
R REIS®RIT, 2017 4 3 H 22 AICHRES - :

NELT,

WZeEm3C: Shimozaki S, Yamamoto N, Domoto T,
Nishida H, Hayashi K, Kimura H, Takeuchi A, Miwa
S, Igarashi K, Kato T, Aoki Y, Higuchi T, Hirose M,
Hoffman RM, Minamoto T, Tsuchiya H. Efficacy of
glycogen synthase kinase-3[3 targeting against osteo-

= o mN o LR S T 4

sarcoma via activation of B-catenin. Oncotarget 47
(7): 77038-51, 2016. [IF: 6.395] [Fft 50142241455

FH2EE SRASSUR-ETIERER

fi
1
i

BRI | ‘
R 1\ i | |
==

b1 4 D1 g

o, FHCERER OEE LR OWFFE 7y B L O L[N I FALAFZEL TRl HR A
(64 - RS RE 1) 280 7/ R e R MR S R 2B s B R ORI B 708 TGSKB3BAAERIE 7%
AN LDBIREISIR O AW AR EAE LR RDTE ) ORERIZID, 2017 FERTHO AR EIC
&AL, 2017 45 9 A 26 FICKEINFEL, A FOTEIL, FT: HHEERER LR,
2L Em 3 : Furuta T, Sabit H, Dong Y, Miyashita K, Kinoshita M, Uchiyama N, Hayashi Y,
Hayashi Y, Minamoto T, Nakada M. Biological basis and clinical study of glycogen synthase
kinase-3[-targeted therapy by drug repositioning for glioblastoma. Oncotarget 8 (14): 22811-24,
2017.[IF: 5.168]  [BftE2 14: G4 E]

il 7/

D FIGEDOZ B E THY | SE00TIEHHL DD ZNOANVEL R RS FLT-H E D SRR
ZENFANSN TCE IR FT, BoAOFTEFTOIIGEAFE-> TOVET,
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[MtEE5) £ D£ 2017 #¥HTEALHIZEE ERIREELREC

EAERAIC CBRDC EEBNET, EFRFIREATIS TRISECRD. 2hA16EE
BT, COTBICEOITEENMEESS>E LTNET. BIEDESCERBERTEINSEL
FFDT. CENLET.

SEFEIORNEUHTTATBICHESCELEDET. CORBEIITIESSE
BEoEsh (SRERLYS—FER 1 7ENDABRESRICENEE LTEEINS
g, £510BELNCEH. S5, NBEEE (AUBHASEREMIR H2016EES
EEESEUECETY, GSKIREENE T2 ENEAREDREICET BRIMRNEE 5
BB OSSN C ENZOEBTT FIREHPCSI) . /2. SMBHE CREMGENL
RS B ABKASRES) CeTEESA (BISTDRERAR Nenn. [EHE
SIBABROERRER &, NEFEEABDALSERED/ A AV —N—] [CRIT BHREICLD
S ERELEUE, 2CTo0E. COBSAORRNE LENEBNET,

COTENELTNBNE, INERE (FEERBARAR) . SHEIE (RRENAS
RS CANBERE (BISTPRERND BREREG3\REROESETSHD., M
JFE (ASERARE) S BB (AENLE - 85 - BEARS) EHRMEFPTT.
BERL. PE™ 1 TN BOBTIRRESE | 50 LSSA (M D) ICHNT, SBELEFGASR
COTRER (RRETRRS MILRARN ) FETERRICOZELE. COLSIC. NERD
% 5 T\ BIPRIDESAICHRE LOSICENEE L BNET, 2L TEEA. B UES
ADUTU YY1 EESICEEEROENEBNES. COTOTSMLES),

H &: 20177878 (&) 188E¥~
B P EXRO- Vvl (BE FRAEEGEEIVTE) htto!//www.b-chalet.jp/

HEOCHEERMNSELES, ZBLDESAICKENTETDDZELFEIC
LCTNEYT, ZNTIERS USRRENLET,

2017 (Epk 29) 58298 (B

B RUAY {E;

EBHF
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3. Tanaka S, Kashida H, Saito Y, Yahagi N, Yamano H, Saito S, Hisabe T, Yao T, Watanabe M, Yoshida M,
Kudo SE, Tsuruta O, Sugihara KI, Watanabe T, Saitoh Y, Igarashi M, Toyonaga T, Ajioka Y, Ichinose M,
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1. Gupta S, et al. NCCN Guidelines Insights: Genetic/Familial High-Risk Assessment: Colorectal,
Version 2.2029. J Natl Comprr Canc Netw. 2019 17:1032-1041.

2. Lynch HT, et al. Milestones of Lynch syndrome: 1895-2015. Nat Rev Cancer 2015 15:181-194.

3. Valle L, et al. Update on genetic predisposition to colorectal cancer and polyposis. Mol Aspects
Med 2019 Mar 18.
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1. Sakai Y, Honda M, Matsui S, Komori O, Murayama T, Fujiwara T, Mizuno M, Imai Y, Yoshimura
K, Nasti A, Wada T, lida N, Kitahara M, Horii R, Tamai T, Nishikawa M, Okafuji H, Mizukoshi
E, Yamashita T, Yamashita T, Arai K, Kitamura K, Kawaguchi K, Takatori H, Shimakami T,
Terashima T, Hayashi T, Nio K, Kaneko S, Hokuriku Liver Study Group. Development of novel
diagnostic system for pancreas cancer including early stages measuring mRNA of whole blood cells.
Cancer Sci. 2019 Apr;110(4):1364-1388.

2. Sakai Y, Miyazawa M, Komura T, Yamada T, Nasti A, Yoshida K, Takabatake H, Yamato M,
Yamashita T, Yamashita T, Mizukoshi E, Okuzono M, Ho TTB, Kawaguchi K, Wada T, Honda M,
Kaneko S. Distinct chemotherapy-associated anti-cancer immunity by myeloid cells inhibition in
murine pancreatic cancer models. Cancer Sci. 2019 Mar;110(3):903-912.

3. Sakai Y, Honda M, Fujinaga H, Tatsumi I, Mizukoshi E, Nakamoto Y, Kaneko S: Common
Transcriptional Signature of Tumor-infiltrating Mononuclear Inflammatory Cells and Peripheral
Blood Mononuclear Cells in Hepatocellular Carcinoma Patients. Cancer Res. 2008 Dec
15;68(24):10267-79.
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BFZEER I 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 3f3 as a potential therapeutic
target in synovial sarcoma and fibrosar-

coma. Cancer Sci 111 (2): 429-440, 2020.
*Equal contribution [IF: 6.716] [Ktz2 14]
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[1] Shimozaki S, Yamamoto N, Domoto T, Nishida H, Hayashi K, Kimura H, Takeuchi A, Miwa S,
Igarashi K, Kato T, Aoki Y, Higuchi T, Hirose M, Hoffman RM, Minamoto T, Tsuchiya H.

Efficacy of glycogen synthase kinase-3p targeting against osteosarcoma via activation of -
catenin. Oncotarget 7 (47): 77038-51,2016. doi: 10.18632/ oncotarget.12781 [IF: 6.395; X4 KF]

[2] Furuta T, Sabit H, Dong Y, Miyashita K, Kinoshita M, Uchiyama N, Hayashi Y, Hayashi Y,
Minamoto T, Nakada M. Biological basis and clinical study of glycogen synthase kinase-3[3-
targeted therapy by drug repositioning for glioblastoma. Oncotarget 8 (14): 22811-24, 2017.
doi: 10.18632/oncotarget.15206 [IF: 6.395; 4 [KF]
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|| Kaneko M, Kotake M, Bando H, Yamada T, Takemura H,
Minamoto T. Prognostic and predictive significance of long
|| interspersed nucleotide element-1 methylation in advanced-stage
colorectal cancer. BMC Cancer 16 (1): 945, 2016. doi: 10.1186/
s12885-016-2984-8 [IF: 4.430]
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| Shimozaki S, Yamamoto N, Domoto T, Nishida H, Hayashi K,
Kimura H, Takeuchi A, Miwa S, Igarashi K, Kato T, Aoki Y,
Higuchi T, Hirose M, Hoffman RM, Minamoto T, Tsuchiya H.
Efficacy of glycogen synthase kinase-3f targeting against
osteosarcoma via activation of [B-catenin. Oncotarget 7 (47):
77038-51, 2016. doi: 10.18632/oncotarget.12781 [IF: 5.168]
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Furuta T, Sabit H, Dong Y, Miyashita K, Kinoshita M,
Uchiyama N, Hayashi Y, Hayashi Y, Minamoto T, Nakada M.
Biological basis and clinical study of glycogen synthase kinase-
3p-targeted therapy by drug repositioning for glioblastoma.
Oncotarget 8 (14): 22811-24, 2017. doi: 10.18632/oncotarget.
15206 [IF: 5.168]
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Kitamura H, Takemura H, Minamoto T. Tumor pl gene

expression and prognosis in colorectal cancer. Oncol Rep 41
(2): 1367-76,2019. doi: 10.3892/0r.2018.6884 [IF: 3.900]
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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 101 (4):
366-374,2020. doi: 10.1159/000500039 [IF: 3.216]
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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
[IF: 4.380]
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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 3f3 as a potential therapeutic target in

synovial sarcoma and fibrosarcoma. Cancer Sci 111 (2): 429-
40,2020. doi: 10.1111/cas.14271 [IF: 6.716]

FAERE HEARENRILIPRBAEGHIESFRNED
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Nakanishi H, Sawada T, Kaizaki Y, Ota R, Suzuki H,
Yamamoto E, Aoki H, Fizuka M, Hasatani K, Takahashi N,
Inagaki S, Ebi M, Kato H, Kubota E, Kataoka H, Takahashi S,
Tokino T, Minamoto T, Sugai T, Sasaki Y. Significance of gene
mutations in Wnt signaling pathway in traditional serrated
adenomas of the colon and rectum. PLoS One 15 (2): €0229262,
2020. doi: 10.1371/journal .pone.0229262. [IF: 3.240]

| Dilireba Bolidon (7RUKR> . T41JL/Y)
BERTFLEEMNAIZXT S GSKIB ZIZMET HAEEDR
Bolidong D, Domoto T, Uehara M, Sabit H, Okumura T, Endo
Y, Nakada M, Ninomiya I, Miyashita T, Wong RW, Minamoto
T. Potential therapeutic effect of targeting glycogen synthase

kinase 3 in esophageal squamous cell carcinoma. Sci Rep 10
(1): 11807, 2020. doi: 10.1038/541598-020-68713-9 [IF: 4.380]
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Uehara M, Domoto T, Takenaka S, Bolidong D, Takeuchi O,
Miyashita T, Minamoto T. Glycogen synthase kinase 3f3 partici-
pates in acquired resistance to gemcitabine in pancreatic cancer.
Cancer Sci 111 (12): 4405-16, 2020. doi: 10.1111/cas.14668
[IF: 6.716]
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BMC Kaneko M, Kotake M, Bando H, Yamada T, Takemura H, Minamoto T.
Cancer . o 4o . . . .
Prognostic and predictive significance of long interspersed nucleotide

element-1 methylation in advanced-stage colorectal cancer. BMC Cancer
16 (1): 945, 2016. doi: 10.1186/s12885-016-2984-8

Background: Hypomethylation of long interspersed nucleotide element-1 (LINE-
1) is associated with worse prognosis in colorectal cancer (CRC). However, little is
known about the relevance of this marker for the prognosis and response to chemotherapy of
metastatic and recurrent (advanced-stage) CRC. Our aim was therefore to investigate whether
tumor LINE-1 hypomethylation correlates with patient survival and with response to 5-fluorouracil
(5-FU)/oxaliplatin (FOLFOX) chemotherapy in advanced-stage CRC. Methods: The study
included 40 CRC patients who developed metastasis or local recurrence after surgery and sub-
sequently underwent FOLFOX therapy. Progression-free and overall survival were estimated using
the Kaplan-Meier method. LINE-1 methylation levels in formalin-fixed and paraffin-embedded
primary tumor tissues were measured by MethyLight assay and correlated with patient survival. In
vitro analyses were also conducted with human colon cancer cell lines having different LINE-1
methylation levels to examine the effects of 5-FU and oxaliplatin on LINE-1 activity and DNA
double-strand-breaks. Results: Patients with LINE-1 hypomethylation showed significantly worse
progression-free (median: 6.6 vs 9.4 months; P=0.02) and overall (median: 16.6 vs 23.2 months;
P=0.01) survival following chemotherapy compared to patients with high methylation. LINE-1
hypomethylation was an independent factor for poor prognosis (P=0.018) and was associated with a
trend for non-response to FOLFOX chemotherapy. In vitro analysis showed that oxaliplatin
increased the LINE-1 score in LINE-I-expressing (hypomethylated) cancer cells, thereby
enhancing and prolonging the effect of 5-FU against these cells. This finding supports the observed
correlation between tumor LINE-1 methylation and response to chemotherapy in CRC patients.
Conclusions: Tumor LINE-1 hypomethylation is an independent marker of poor prognosis in
advanced-stage CRC and may also predict non-response to combination FOLFOX chemotherapy.
Prospective studies are needed to optimize the measurement of tumor LINE-1 methylation and to
confirm its clinical impact, particularly as a predictive marker.

(O

m Shimozaki S*, Yamamoto N, Domoto T*, Nishida H, Hayashi K,
g Kimura H, Takeuchi A, Miwa S, Igarashi K, Kato T, Aoki Y, Higuchi T,
Hirose M, Hoffman RM, Minamoto T, Tsuchiya H. Efficacy of glycogen
synthase kinase-3f targeting against osteosarcoma via activation of -
catenin. Oncotarget 4 (47): 77038-51, 2016. *equal contribution.
Development of innovative more effective therapy is required for refractory osteo-

sarcoma patients. We previously established that glycogen synthase kinase-3f (GSK-3f) is a
therapeutic target in various cancer types. In the present study, we explored the therapeutic efficacy
of GSK-3p inhibition against osteosarcoma and the underlying molecular mechanisms in an
orthotopic mouse model. Expression and phosphorylation of GSK-3[3 in osteosarcoma and normal
osteoblast cell lines was examined, together with efficacy of GSK-3f inhibition on cell survival,
proliferation and apoptosis and on the growth of orthotopically-transplanted human osteosarcoma in
nude mice. We also investigated changes in expression, phosphorylation and co-transcriptional
activity of B-catenin in osteosarcoma cells following GSK-3 inhibition. Expression of the active
form of GSK-3f (tyrosine 216-phosphorylated) was higher in osteosarcoma than osteoblast cells.
Inhibition of GSK-3f activity by pharmacological inhibitors or of its expression by RNA
interference suppressed proliferation of osteosarcoma cells and induced apoptosis. Treatment with
GSK-3[-specific inhibitors attenuated the growth of orthotopic osteosaroma in mice. Inhibition of
GSK-3f reduced phosphorylation at GSK- 3[3-phospho-acceptor sites in B-catenin and increased [3-
catenin expression, nuclear localization and co-transcriptional activity. These results suggest the
efficacy of GSK-3fB inhibitors is associated with activation of [-catenin, a putative tumor
suppressor in bone and soft tissue sarcoma and an important component of osteogenesis. Our study
thereby demonstrates a critical role for GSK-3B in sustaining survival and proliferation of
osteosarcoma cells, and identifies this kinase as a potential therapeutic target against osteosarcoma.
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m Furuta T, Sabit H, Dong Y, Miyashita K, Kinoshita M, Uchiyama N,
gl Hayashi Y, Hayashi Y, Minamoto T, Nakada M. Biological basis and
clinical study of glycogen synthase kinase-3p-targeted therapy by drug
repositioning for glioblastoma. Oncotarget 8 (14): 22811-24, 2017.

BACKGROUND: Glycogen synthase kinase (GSK)-3f has emerged as

an appealing therapeutic target for glioblastoma (GBM). Here, we investigated the
therapeutic effect of the current approved drugs against GBM via inhibition of GSK3f
activity both, in experimental setting and in a clinical study for recurrent GBM patients by
repositioning existent drugs in combination with temozolomide (TMZ). MATERIALS
AND METHODS: Progression-free and overall survival rates were compared between
patients with low or high expression of active GSK3[3 in the primary tumor. GBM cells and
a mouse model were examined for the effects of GSK3p-inhibitory drugs, cimetidine,
lithium, olanzapine, and valproate. The safety and efficacy of the cocktail of these drugs
(CLOVA cocktail) in combination with TMZ were tested in the mouse model and in a
clinical study for recurrent GBM patients. RESULTS: Activation of GSK3f in the tumor
inversely correlated with patient survival as an independent prognostic factor. CLOVA
cocktail significantly inhibited cell invasion and proliferation. The patients treated with
CLOVA cocktail in combination with TMZ showed increased survival compared to the
control group treated with TMZ alone. CONCLUSIONS: Repositioning of the GSK3f3-
inhibitory drugs improved the prognosis of refractory GBM patients with active GSK3f in
tumors. Combination of CLOVA cocktail and TMZ is a promising approach for recurrent
GBM.

Oncology Kitamura H, Takemura H, Minamoto T. Tumor p16™%4 gene expression
Reports

and prognosis in colorectal cancer. Oncol Rep 41 (2): 1367-76, 2019. doi:
10.3892/0r.2018.6884

Hypermethylation of the tumor suppressor gene p16INK4 (p16) promoter
is associated with worse prognosis in colorectal cancer (CRC). In the

present study, it was investigated whether pl6 mRNA expression correlates with the
methylation of its promoter, and whether it influences prognosis in patients with CRC.
DNA and RNA were extracted from 101 resected tumor specimens. A MethyLight assay
was used to quantify pl6 methylation in terms of percentage of methylated reference
(PMR), and the expression of pl6 mRNA was measured using reverse
transcription-polymerase chain reaction. Associations between pl16 methylation or mRNA
expression and patient survival were evaluated using Kaplan-Meier analysis and Cox
proportional hazards regression. p16 methylation was detected in 67 cases (66.3%) and the
median PMR value was 0.344 (range, 0.00-468.6). Using a cut-off PMR value of 4, high
pl6 methylation was observed in 18 cases (17.8%). No significant association was
observed between pl16 methylation level and patient prognosis. As expected, a significant
inverse association was observed between pl6 methylation and mRNA expression
(P=0.034). Amongst the 83 cases with low p16 methylation, a significantly worse outcome
was identified in patients expressing high pl6 mRNA expression levels (P=0.026).
Multivariate analysis identified that p16 mRNA expression was an independent prognostic
factor for worse survival (P=0.011). These results suggested a paradoxical association
between high levels of p16 mRNA expression in the tumor and worse prognosis in patients
with CRC.
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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 101 (4): 366-374, 2020.
doi: 10.1159/000500039

Background/Aim: To evaluate the utility of endoscopy for assessing
radiation esophagitis during chemoradiotherapy (CRT) with proton beam therapy (PBT)
boost for esophageal cancer. Methods: Between December 2012 and December 2016, 38
patients with eso-phageal cancer were treated withCRT with PBT boost. To evaluate
radiation esophagitis, endoscopy was performed after administration of CRT with standard
PBT boost (total dose 50-60 Gy relative biological effectiveness [RBE]). Radiation
esophagitis was evaluated and classified into 5 newly developed endoscopic grades (Fukui
Acute Radiation Esophagitis [FARE] grade). The additional PBT boost was then adjusted
and delivered (2-20 Gy [RBE]) to a maximum total dose of 74.4 Gy (RBE) based on the
degree of radiation esophagitis, probability of residual tumor, and patient’s general
condition. To evaluate the utility of endoscopic examination, the incidences of adverse
events graded according to National Cancer Institute Common Terminology Criteria for
Adverse Events (CTCAE, version 4.0) were determined at the time of endoscopic
examination after CRT with standard PBT boost (50—60 Gy [RBE]) and at the completion
of treatment (60-74.4 Gy [RBE]), as well as during the 90 days from the beginning of
treatment. Results: There was a significant correlation between FARE grade and CTCAE
esophagitis grade (p=0.48; p= 0.03). Moreover, endoscopy detected severe esophagitis in
an asymptomatic patient. Radiation dose escalation was achieved without severe acute
adverse events. There was no significant difference between the incidence of acute toxicity
at the time of the CRT with standard PBT boost (50-60 Gy [RBE]) and the higher dose at
the completion of treatment (60-74.4 Gy [RBE]), which suggests this dose escalation
strategy is safe. Conclusion: Endoscopic evaluation of radiation esophagitis using FARE
grades was safely performed and useful for adjusting added radiation to ensure the safety of
escalations in CRT with PBT boost for esophageal cancer.

Digestion

Kitabayashi T, Dong Y, Furuta T, Sabit H, Jiapaer S, Jiakang Z,
SCIENTIFIC| Guangtao Z, Hayashi Y, Kobayashi M, Domoto T, Minamoto T, Hirao A,
RE Pg}RTS Nakada M. Identification of GSK3p inhibitor Kkenpaullone as a

temozolomide enhancer against glioblastoma. Sci Rep 9 (1): 10049, 2019.
doi:10.1038/ s41598-019-46454-8

nature , , . ,
Cancer stem cells are associated with chemoresistance and rapid recurrence

of malignant tumors, including glioblastoma (GBM). Although temozolomide (TMZ) is the
most effective drug treatment for GBM, GBM cells acquire resistance and become
refractory to TMZ during treatment. Therefore, glioma stem cell (GSC)-targeted therapy
and TMZ-enhancing therapy may be effective approaches to improve GBM prognosis.
Many drugs that suppress the signaling pathways that maintain GSC or enhance the effects
of TMZ have been reported. However, there are no established therapies beyond TMZ
treatment currently in use. In this study, we screened drug libraries composed of 1,301
existing drugs using cell viability assays to evaluate effects on GSCs, which led to selection
of kenpaullone, a kinase inhibitor, as a TMZ enhancer targeting GSCs. Kenpaullone
efficiently suppressed activity of glycogen synthase kinase (GSK) 3. Combination therapy
with kenpaullone and TMZ suppressed stem cell phenotype and viability of both GSCs and
glioma cell lines. Combination therapy in mouse models significantly prolonged survival
time compared with TMZ monotherapy. Taken together, kenpaullone is a promising drug
for treatment of GBM by targeting GSCs and overcoming chemoresistance to TMZ.
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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 3f as a
potential therapeutic target in synovial sarcoma and fibrosarcoma.
Cancer Sci 111 (2): 429-40, 2020. doi: 10.1111/cas.14271

Soft tissue sarcomas (STSs) are a rare cancer type. Almost half are unresponsive to multi-pronged
treatment and might therefore benefit from biologically targeted therapy. An emerging target is
glycogen synthase kinase (GSK)3f3, which is implicated in various diseases including cancer. Here,
we investigated the expression, activity and putative pathological role of GSK3[ in synovial
sarcoma and fibrosarcoma, comprising the majority of STS that are encountered in orthopedics.
Expression of the active form of GSK3f (tyrosine 216-phosphorylated) was higher in synovial
sarcoma (SYO-1, HS-SY-II, SW982) and in fibrosarcoma (HT1080) tumor cell lines than in
untransformed fibroblast (NHDF) cells that are assumed to be the normal mesenchymal counterpart
cells. Inhibition of GSK3p activity by pharmacological agents (AR-A014418, SB-216763) or of its
expression by RNA interference suppressed the proliferation of sarcoma cells and their invasion of
collagen gel, as well as inducing their apoptosis. These effects were associated with GO/G1-phase
cell cycle arrest and decreased expression of cyclin D1, cyclin-dependent kinase (CDK)4 and
matrix metalloproteinase 2. Intraperitoneal injection of the GSK3 inhibitors attenuated the growth
of SYO-1 and HT1080 xenografts in athymic mice without obvious detrimental effects. It also
mitigated cell proliferation and induced apoptosis in the tumors of mice. This study indicates that
increased activity of GSK3f in synovial sarcoma and fibrosarcoma sustains tumor proliferation and
invasion through the cyclin D1/CDK4-mediated pathway and enhanced extracellular matrix
degradation. Our results provide a biological basis for GSK3f as a new and promising therapeutic
target for these STS types.

Nakanishi H, Sawada T, Kaizaki Y, Ota R, Suzuki H, Yamamoto E,
Aoki H, Eizuka M, Hasatani K, Takahashi N, Inagaki S, Ebi M, Kato H,
Kubota E, Kataoka H, Takahashi S, Tokino T, Minamoto T, Sugai T,
Sasaki Y. Significance of gene mutations in Wnt signaling pathway in
traditional serrated adenomas of the colon and rectum. PLoS One 15
(2): 0229262, 2020. doi: 10.1371/journal.pone.0229262.

Recent studies have shown that colorectal serrated lesions, which include sessile serrated adenomas
(SSAs) and traditional serrated adenomas (TSAs), are precursors of colorectal cancer. However, the
molecular mechanisms underlying the carcinogenesis, particularly in TSAs, remain largely
uncharacterized. To clarify their molecular and clinicopathological characteristics, we performed
mutation and methylation analyses of cancer-associated genes in 78 serrated lesions, including
TSAs, SSAs and microvesicular hyperplastic polyps. Target exon sequence analysis was performed
with 39 genes, including genes known to be frequently mutated in colorectal cancers and/or serrated
lesions. We also used bisulfite pyrosequencing to assess the methylation status of various cancer-
associated genes and marker genes of the CpG island methylator phenotype (CIMP). The
prevalence of mutations in genes associated with Wnt signaling was significantly higher in TSAs
than SSAs (65% vs. 28%, p<0.01). Among those, RNF43 mutations were observed in 38% of TSAs
and 17% of SSAs. In immunohistochemical studies of 39 serrated lesions, the prevalence of
abnormal nuclear B-catenin accumulation was significantly higher in TSAs (57%) than SSAs (8%)
(P=0.01). SMOC1 methylation was detected in 54% of TSAs but in no SSAs (p<0.01).
Additionally, SMOC1 methylation was more prevalent among TSAs with KRAS mutation (82%)
than with BRAF mutation (38%, p=0.03). Lesions with CIMP-high or RNF43 mutations were
detected only in TSAs with BRAF mutation, suggesting two distinct carcinogenic pathways in
TSAs. Mutations in genes associated with Wnt signaling play a greater role in the carcinogenesis of
TSAs than SSAs.
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Bolidong D, Domoto T, Uehara M, Sabit H, Okumura T, Endo Y, Nakada
SCIENTIFIC| M, Ninomiya I, Miyashita T, Wong RW, Minamoto T. Potential
RE Pg} RTS therapeutic effect of targeting glycogen synthase kinase 33 in esophageal
squamous cell carcinoma. Sci Rep 10 (1): 11807, 2020. doi: 10.1038/

arIIbNe| s41598-020-68713-9

Esophageal squamous cell carcinoma (ESCC) is a common gastrointestinal cancer and is
often refractory to current therapies. Development of efficient therapeutic strategies against
ESCC presents a major challenge. Glycogen synthase kinase (GSK)3p has emerged as a
multipotent therapeutic target in various diseases including cancer. Here we investigated the
biology and pathological role of GSK3f in ESCC and explored the therapeutic effects of its
inhibition. The expression of GSK3B and tyrosine (Y)216 phosphorylation-dependent
activity was higher in human ESCC cell lines and primary tumors than untransformed
esophageal squamous TYNEK-3 cells from an ESCC patient and tumor-adjacent normal
esophageal mucosa. GSK3-specific inhibitors and small interfering (si)RNA-mediated
knockdown of GSK3f attenuated tumor cell survival and proliferation, while inducing
apoptosis in ESCC cells and their xenograft tumors in mice. GSK3 inhibition spared
TYNEK-3 cells and the vital organs of mice. The therapeutic effect of GSK3f inhibition in
tumor cells was associated with GO/G1- and G2/M-phase cell cycle arrest, decreased
expression of cyclin D1 and cyclin-dependent kinase (CDK)4 and increased expression of
cyclin B1. These results suggest the tumor-promoting role of GSK3f is via cyclin
D1/CDK4-mediated cell cycle progression. Consequently, our study provides a biological
rationale for GSK3f as a potential therapeutic target in ESCC.
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16, 2020. doi: 10.1111/cas.14668

Acquisition of resistance to gemcitabine is a challenging clinical and biological hallmark
property of refractory pancreatic cancer. Here, we investigated whether glycogen synthase
kinase (GSK)-3p, an emerging therapeutic target in various cancer types, is mechanistically
involved in acquired resistance to gemcitabine in human pancreatic cancer. This study
included 3 gemcitabine-sensitive BxPC-3 cell-derived clones (BxG30, BxG140, BxG400)
that acquired stepwise resistance to gemcitabine and overexpressed ribonucleotide reductase
(RR)M1. Treatment with GSK3B-specific inhibitor alone attenuated the viability and
proliferation of the gemcitabine-resistant clones, while synergistically enhancing the efficacy
of gemcitabine against these clones and their xenograft tumors in rodents. The gemcitabine-
resensitizing effect of GSK3f inhibition was associated with decreased expression of RRM1,
reduced phosphorylation of Rb protein, and restored binding of Rb to the E2 transcription
factor (E2F)1. This was followed by decreased E2F1 transcriptional activity, which
ultimately suppressed the expression of E2F1 transcriptional targets including RRMI,
CCNDI1 encoding cyclin D1, thymidylate synthase, and thymidine kinase 1. These results
suggested that GSK3 participates in the acquisition of gemcitabine resistance by pancreatic
cancer cells via impairment of the functional interaction between Rb tumor suppressor
protein and E2F1 pro-oncogenic transcription factor, thereby highlighting GSK3p as a
promising target in refractory pancreatic cancer. By providing insight into the molecular
mechanism of gemcitabine resistance, this study identified a potentially novel strategy for
pancreatic cancer chemotherapy.
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