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ICECE D HA RN,

(631K (1) of&¥r. 4—73/-3—-[6—- (4—7)40O-2
—AFNTIZII) EYIV—=3—ALT7YV] +74LY—1—-R)KVEE
CERE 4-T73/-3-[6— (3-FKRIIN—2-ThrF¥-5-X
FIT7zZN) EVIV=3—ALTV] F79L =1 —-RIVKRVETH
5. 54618, B4 TIEL/ITEDS 2IBICEHOMEMY,

(641X (1) ofb&®r. 4—F7I/-3—-[6—- (4—7)40-2
—AXAFNTIZI) EYIY=3—ALTV] +79LY—1—-)KVEE
THhd. B46E~FA49IE, F52IEHLVES IEOWTFHANICEHD
HERAD,

[65]4—F73I/)—-3—[6— (4—7)FO0-2—XF)7z=)) E
VIV =3—=ANTYV] F79L =1 —-RWKVEF NI LEEST.
B4 6TH~F4 95, HF52IFE~HEL54HOWVWTNAICEEHDOMEMY,
(661 (1) ofb&®wr. 4—7I/-3—-[6—- (3—-FKILI)—-2
—TRFY =5 —AXAFNT7Z)) EYDOU=3—ANLTV] FI7HL Y~
1—22NKRVEBTHZ, F46H, F4TEHPLIUES 0BFE~FEL5 3FEDL
THhHOCEREDHEKR,
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[67] 4— —3—-[6— (3—FRIIN-2-TrF>-5-XF
W7z=)v) EVSY=3—ANTV] 75y —1—-RIKVEF Y
DLREZU., $4 610, F4 7R, BE50E~EE53EBLUELS6IED
W AN EEE DR,

[68] RERRTHD, 554 6IE~HE5 TIHOWTNMNMIEZHDIHER.

[59] RERBRICHNT 27D THS, F£4 6IE~5FE5 7TIHDOL
ThICEREDOEMRY.

[60] = (1) ot :

[167]

P

*ﬂ’* (Faln
=

R

Raid/\nO, EROFY, ZIFIL, NOBBEFZILFIL, 7Y—I, NOZF
FETIFILBRTY—I, ZILIFY, E ROFTELEHILRF Y BR
ZIAFY, PU—LFFT, NOFLETILFILEBRT7)—LFF2. C
HO, C (O) —=7J)FJI, C (O) =7U—=Jb, C (0O) —FIFI—%
WREDI, C (O) —=FIFLY—ANNRFIIAFTILBLTST /DD
2B HBIRI N,

miF0O~4MSBIRINDZEHTH D)

FEREDIRATIVN. FFY R, BENIHFEINZED LLIZAENYE
B0, BHEARRKREROHEBRY.

[61] Rasd, ZhnEFhMILT. O, EROF. 7ZILFI, NOE
BI7NFILSLTCTIIAFODORDBENOBIRINS, E6 OIFICEHD
KR

[62] Rad, TNFNHIIL T, NOBLUTILFIHSKDED SFE
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RIND, EBEE6OEF/IFEG6 1 BICEEHDOERY.,

[63] RaA2@EFEEL. —ANMNNOTHY., AN TILFILTHS., B
6 OIE~% 6 2IHO W A EH DI,

[64] Rad, ZhEThMILT. e ROFD, ZILFILBLTTILIF
UHERBBENSEIRIND, FO60IHEE/IZFEOC 1 IHICEEHDHEKY,
[65] Ran3EHFEEL. 12 ROFTTHY., 128T7ILFILTH
Y, 12T XL THD, E60IE, £6 1IFF/LIZE6 4BEICERHD
KR

[66]1 X (1) DbarRTICERDIEEYH LBIRIN S, E60IF
ICEEE DR R,

(671X (1) ofb&®r. 4—7X/-3—-[6—- (4—7)40-2
—AFNTIZ)V) BEYIY =3 —ANLTYV] +79L =1 —-R)VKVEE
CERE 4-T72/-3-[6— (3—FKIIIL—2-ThrFT-5-X
FIT7zZN) EVIV=3—ALTV] F79L V=1 -RIVKRVETH
%, $560TE, 556 11HE/IL56 6 HICETHDBERY.

(681 R (1) ofb&®r. 4—F7X/-3—-[6—- (4—7)40O0—-2
—AFNTIZIIN) EYIV=3—ALTYV] +79LY—1-RI)KVEE
TH?. F60IH~E63FE, FO6O6HLLUVES THOWTNAICEEHD
HERAD,

[69] 4—F73X/)—3—[6— (4—7)AO0-2—XF)7z=)) E
VO =3 —ALWTYV] 7790y —1—RIKRVEF NI LEEZSTD.
BEOOE~F63HEPLVEOC 6IE~FE 6 STHOWTNAICEEEHDEKI,
(701 () oitk&aYM, 4—72/—-3—-[6— (3—FKILII—-2
—TRFY—5—AFNT7ZIV) EYVIOV=3—ANLTV] FI745LV—
1—ZNKVEBTHD, £60IH,. L6 1HSLIUVECL4E~FHECTHOW
EREASERE A0k =T N

[71] 4—73/-3—-[6— (3—HRILIN—2—ThFY—5-—XF
WI2zxz=V) BV =3 —ANTV] F75Lr—1—-JLKRVEFT Y
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[0069]

[0070]

[0071] 3

VAR EZC., HBOE0IA, $O61IH, HO4IE~FO6 THBLUET7 OIEHD
WM MR O R,

[72] BiEAAKRDORERTHS. F60IE~HET7 1IHOWTHICEE
DR,

[73] BEAAERORERICAMT 27-ODHRMTHS, 56 0IFE~F
7 1IHOWT TS ORI,

AEPHEZE TR T2 IR TOXERIE, HERRICEY RNFHBEO—EE T
%o

LU, RMEGICT. AKBE%A S SICEHEMICERET 24, AFKBPIXZ DX
BUCBRE I N, Fo. LEOHRBIE. TXNTHRENDBOTHY., K
HPBIXRTORHFBEROERICBVWTERI N, TORMUBEE R LA
WEETEA DEENARETH %,
= e

ERFICBEWT. UTOILEMEFER LK,
KUS121:4-7X/-3—-[6—- (4—7)F0-2—XAF)T7x=
W) BV =3—ANTY]I F78Ly—1-RNVKRVEFTN)D LR
KUS187 :4—-73/—-3—-[6— (3—HKRILI)V—2-ThFxv—5
—XFITIZII) EYVIV=3—ANTYV] FI75LY—1-RIKVEE
FhUYLE
KUS1218LTKUS 18713 EREARAKE2012,7014994
SICERBOAEICIYEEL .

HABEBRROLERK (7113Y) JYEDICLYRIBTURALEELE
ABENS, JLEY M4 7 EBVTEBIICHEME%EIB, RERL, 1
0% BEMESL TP FGF2ng, /m| E5DMEMATHRIEES
Tolee WTAVTINIY MIRSTRRT MY T2 0% AW TR % HE
L. 8 (4X104@/Hx)) #1299z FL— MR L. LS
T2ABRMEELL, TO%, (1) IvbhOo—)L (ERE#H+-DMSO)
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[0072]

[0073]

[0074]

. (2) E@Egt+KUS121 (50uM) . (3) L@EEM+7rF~
1Y (20uM) . (4) EREEM+TPYFI4oY (20uM) +KU
S121 (50uM) . (5) EEEH+A)ITTAY (10uM) ( (
6) LtiEth+A4Y T4y (10uM) +KUS 121 (50uM) .,
(7) bFGF2ng,/mI|&5DMEM (&Z/JL3I—2). (8) bFG
F2ng,/m|&BDMEM (EZJ)O—R) +KUS121 (50uM)
ZEOERICRBR L, HEEMRE L,

(1) HMEPEROEHRR

REIRI%, MAZBEMUE CREBNICEEABRNEMREOEERE 41T
7=o

BI1 I, EFIRMOD 2 8REZROMBOMEEBEHIERTHD, TVFT
A VERRAYITA PV TUET 2 & AERKMBEOMBEENSERZSh
e, KUS 121 (50uM) OFETFTTIHMIEESIPEI I, B2
BV —ZATTEELL, EFRNO 9 6 B OMRR DM EZEAMEE
BTHD, BMINI—IATTEET L. BEREARMEOMBEEIEEI N
e, KUS 121 (50uM) OFET TRIIBIEIHIGE X i,

(2) HMRERATPREDAIE

ZRRMBOBEEARNKMRE (P=1) OEfEREL, PBS (—)
THZEL, M) T UMBICEY BB (1 0%V RENES LD F
GF2ng/mI|I&FEDMEM) TREL. MEBEZFALEL, —EH (2.
5X104@) n#fE%EZ=EIL. PBS () T®BL. 969/ L—h
IKEX1O03ET DD TICOITFTHE L, Mo z5—ERNZE ( [H#
D] ATPRERE, RFE—X v M) IKLYRIBIE, LI/ XA—49—
ERVWTEMABEZAEL. MERNATPREOHEMES L.

K3k, HERNATPREOAEERERNT., PYFIA I ELETY
94>V T2THEMELZMESLTE/IILO—ITTO 6REEEL
AR TIEHERAT PREMETLAA, KUS 121 DEFEETTIE.,
BARATPREOETAMG I,
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[0075] E4B&2 : b MIFE R — MM ABRNFMMBICHS T 20R

[0076]

[0077]

TIUVTANRVIHLBALLMRABERI SAEARMREZEERT
HEITAAREEBICHBE L. ARRERTH 20ptisol-65 (RaOhtt
) IORE L, TR, O35 F—ERBEZTVWEBRNICARN KRR Z D
ML TEE L, AW/EEHIE, OptiMEM (Gibco, 31985070) (21 0%V
fafFmiE (FBS) Z4&AML. 3TI3IHMET2485MEIMELAZIC. 100
M®DSB203580 (Funakoshi, 13067) &1 uMDSB43154
2 (Wako, 192-16541) ZHRMLI=HDTH %,

UTOFIRICELY., ARARMEEZAREEL. SVA40S—ITHERES
SUhTERTEGFEZPCRICLYBIELT, LYFIAILARIEH— (p
Lenti6.3 V5-TOPO; Life Technologies Inc.) ICEA L/, FDH%. LVF
DVAIWARY & —% IFEFEDANIV/IA—TFS XK (pLP1, pLP2, pLP/VSVG; L
ife Technologies Inc.) &&HICMS VR T U 3 vE%E (Fugene HD; P
romega Corp., Madison, WI) Z#FH\\T2 9 3 THARE (RCB2202; Riken Biore
source Center, Ibaraki, Japan) ICRSXt/-, 4 SEEBOBEREEZICTAIL
AEZUEELEZLOIRLT, S5ug,/ mMIODR)TLYERBWT, LED
BEELUCARARMIBOEEBRICRNLT, SVA0S—ITHERERBLUh
TERTEEGFZEALL, N LTRH/OLNEEEAERRMEDOATH
fatk (i HCEC) DUMEEBRMGE®A L s I, EEARAKMR
ERKRIC. —BOZAMOREEB LKL, | HCECIRS LAY IWES —
g (DMEM) +10%YYRFIE (FBS) ICKYMRIEREEZT
27,

b MABERNEMREZIEETOEEMA SEMAERE L. FF1IC3 7

CICROTHEWELTXPBS (—) Z&RML. %EF%ETo/k. ZOEXE%E2

OigYiR LA, B01XPBS (-) Z&ML. 37C (6%C0,) T3H
A vFax—kLE, PBS (-) BRE®. 0.05% Trypsin—
EDTA (FAZ4F7RY., 322778-34) %##HmMmML. 37C (5%C0O,) T
EoBA vFar—bLik, TO%, EHMTHSBL. 1500rpmT3H
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[0078]

[0079]

[0080]

BhiRDY 22 & THREEZRBIYN L .
#EH : DMEM (FA54 524, 08456-36) +1 0%F BS (Biowest, Si
820-500) +1%P /S (Fh54FRY, 26252-94)

129z 7L—MIREAE MEREAKRMRE (Oy b: iHCEC T —
1) 217 x)LEY7 X1 0+EDEIETHEHEREL, 37C (5%C0,) T
2 ABSEEE L.,
M : DMEM+10%FBS+1%P /S

2 4 pERS1E, EMAREL, KUST121 (10uM, 25uM, 50u
M, 100uM) ZEUEMEZRML. 24REEE L.
EHh: DMEM+2%FBS+1%P /S

2 4B, EMAEREL. 10uMDY T HILY Y (F1¥, 209-17281
) BLTPKUS 121 (10uM, 25uM, 50uM, 100uM) 25
OEMERML. SEEESE2T o,
g : DMEM+2%FBS+1%P /S

AT URMO 8BEEIC. MEEEME T RS LUOTR
h—22REEBBELE, M4IKERETRT, KUS T2 13EEFEETFTARILLE
NABHNEMBEY TOALI VICLYRIETZE (TG) . MEEEEA R
THBEOEEIERRINE, KUS 1 2 THRMEICBVWTIE. RIS X
hico KUST12T1R@RYTIVAHLI VICLYFEINZ2HMIRES2INHT 2
ZEDNTRBINDG,

LEEOERER. UTOFIRTHY YN IEOD R4 70y MafTo7,
KETHEMZDUL, #lg%E1XPBS (—) T2E%E%HL. HEaK%
BUY L7z, ZiEME S L CRMEZEINT 572010, B L 2EHE L U
BAMKE, 4°C, 80049, 129@=ELNL. LEEET. IBMERSL,
W UM, KETHY YNV EMEREER (RIPA;50mM Tr
is—HCI (pH7.4). 150mM NaCl, TmM EDTA, 0.
1%SDS, 0.5%DOC, 1T%NP—40) #MAt, TDH%., LZEDZF
WEAERR S & OFHMBROEEMEMA. —RICHB L, BILAREEBER
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[0081]

[0082]

[0083]

[0084]

%5 (BIORUPTOR, TOSHO DENKIZY) (CTAKAPTI ORMME. 3 EFiREIC.
4C. 15000rpm, 10@&ELL. ¥/ NJEDLEFEEIXL
EERHHE LAY YRV ET ugESDS—PAGEILTHEL, —bO®
WO—RERICEE Lz, 1RAEE. v FRh /=€ 34k (Cell Sign
aling, 9662) . 7H ¥ P ARPHifE (Cell Signaling, 9542) . ¥ R
GAPDHnfA (MBLZE, M171-3) =AW, 2RMERERINAFSH—ET
T L i Y XA, i A/E (GE Healthcare Biosciences, NA931V
, NAQ34V) ZAW -, 1 RAFR VY FRAZRNA—E3HHE: 1000EF
R, 9YFXFHPARPHE: T000EHR. TURAIMGAPDHHMA: 3
OO0 OfEHFMML. 2:kHFKIL5 00 OEFML A, BHITIE Chemi Lumi ONE
Ultra (85457 R, 11644-40) %#ER L7, BME LAY FOBRER
IR - AA=TVTFSAY—LAS—4000mini (Ex744L

#) B & ImageQuantTM software (GE Healthcare#t) (Zd& Y 247 L 7=,
B5ICiERERT, AR NEERREMAEICKUS 12 13EFETT.
BTANT VL YRB LIRS, EHETHZM1 7 kD adilih R
N—E3 (W1 7kDa) NEBEOLN, 8AT, KUS T2 1HRMEICS
WTIE, SEHEDOUETH RANR—E 3 RKIFEAEHEAINARL 2, 2T,
DTR4 70y MIEBBITELY., KUST1 219 T ALY VICKY
FEINDZHRANN—EOFE L ZIE T B ENBHLNE, KUST 21
EYTUHANTVICLYFEINBERZ ML RICL 2HIEEE 14T 2

ZEDNTRBINDG,

HE3 VU XEBICSIIDIUMRE
HBAHBRREREFEIE, 2RREBEHL. BNEAVWTCERAKRR&F

L7, RF®&E LT (1) Optisol-GS (> k@a—J) . (2) Optisol-G

S+KUS 121 (50uM) &7 (3) Optisol-GS+KUS 187 (20
M) ZHWT, BFHGICOIBABER4R%E, 4 CTA4BRAREL, &

BEAICHAR A BB, EED LA,

(1) fABATR & L CAERPRIBOARE O
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[0085]

[0086]

[0087]

HBUEEZHERE L, BEHRICTHRER URBNELEZERLE (K6)
o i, ARPREEZEIVHEBEHET TR L. ARTFRTOAKRES
EHRILIRIFMEIb Z L L (B7) . Optisol-GSHRTREFLAARKR (2v
fO—JL) T, 1ETHEARMEEARA L. 3ELUE. AEEEIEL
Ld, KUST21FAIRKUST 8 7HRMEETIE, MR, 2BET
mHIh, AEEERIZ4BETREICE EE >, KUS 121 F4RIE
KUS 18 78Tk, OY hO—LEHCLART, HIC3BURTAELR.
AEEOEEAD AN, KUST1218LUKUS187ICIE. AEL
B S & CAENRMIBOREDIRNH D EHNREIND,

(2) TUNELZRICK 2EERERMET R b— XD

MBI A% TUNE LIRICTEARE L, HERBEHETHRRE. AEHRR
HBEEREI/RFEEELAE (K8) . HOAKRFOIAYLIOEY Y
L (P 1) 6BKERT, P ICTEBEINLLAEERERSLTTUN
EL$aRMEMEESHRL,. TUNE L AEREEMEREZEN L, RENE
EEELE (F10) ., OY hO—ILTE1EMUE,. BEFEABEICSL
TTUNELBEOTR M= ZMENMEM LA, KUS1T21HLEK
US187HRMETIETRIMN =R MEIINZZ, KUS 121 FAIFKU
S1878TIE. OAY bO—ILEICHERT, 2% 8 L THEL-EMERED
TUNEL$EADARN>/, KUST218LUPKUS187ICI, fAlE
ERMBEO TR b —2 MBI RDH D Z ENTREBIN D,

(3) Na+ //K+ATPasefRERNEEICL DHIENKHEEEDTHE
Bl Az, iNa+, /K+ATPasefifAzBVWTHEEBENLEICTR
FEEARBEL. PRETEOARARZEHEL. RENELELE®RLE (F
11), M1 2ZAKEEOP | 644577, KUS121ZFkI1IZ187H
T, IV MO—LVEICLERT1ENSABRRNEMEOEEN D>,
KUS1218&UKUS 1 87T, RENSARAKMAEORESRS
HBIENRBIND,

(4) EFBEMEICLIEE
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[0088]

[0089]

[0090]

TEBICOEYREFELLAREZ, AIRBEELT2% VLY —ILTILTER
(0.1 M) VESRENR) 4CICRELK, P& LT 4T, —#RO0. 1M
) UBERERICZE L, REEE LT, 4T, 3FE. 2% XXV ALK
BRICRE L, lik&ELT. 4T (50%0DA&) . =R, &1 59, IR
REBETY /—IISE#ELE (50, 70, 90, 100, 100, 10
0%) ., BHiE LT, BB 45908, 7OEBL YA FH4 RITHERBL., %
D%, ZE. 1.58E70EL YA FH 4 K+ I RFIRBEBDREERICER
L7, SEEMIC. 6 0°C, 4 8. h/EIRICHEBE EEICTIRFY
BiEE ANELIEL, TO®. Y9I 3ZT/70M—ALICT80—-—90nNnm
UREZERHL. 200Xy Y allBEH L, 2%FY 5 =)L, saRBRIC
THREREBL. h—RVERE (EFRICHT 2/ OMAR) THREL <.
YU N EERRETHEMETEREL. BEBYLAL (B13) .

OV bA—LTRAREEMEOZIES L OCBBEDHERNR S
 KUST21ZR/MLTRELEABIRTIE. ZRIEBRESNT, BEEN
BRINk, £/, AV MO TRAEREEZEES L UAERERNEMEOREEL
BRELNEA, KUST21E2FRMULTRELLZABETIERE AN o7,
INHOERIZ. KUS T 21 ZRHISAHIRERME. AEEES L UA
RARMEORENRERIET DL ERET 2,

HER1~3D®BRND, KUST121BLTKUS 1870, ABERK
Ml s & UAREEAEROREER. MIBGMEIERLIH Y. MERIIDE X
h-AERARMREIE. EEARY THEEaFS. AROZELIIH TSI &
MEASMMTAR S T2,

EZE L OF Ar e
AFEOHEMRMIE. REEEHTIREAKAVLWSLNS I LM RTINS,



