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DO, I by RYT X ASTEOREIIES /) Mla—RERTW0D, Ihar U7
(FEERHRKICES L TR, ek Miaine 2 083 2 /MAaN o 7 F A niEk ik 12 B
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MWLZeND, XV F v DI hay RYTHEA D= X LAOFEM, 51T A=A LI
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T2 EnHESINTND (@1), FoOmMinz HWafEicks T, VAT hr—)L
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HHBYV T 2=y FEWRy T 2=y N5 53&IKTHY Thel72 BV B LSS L%
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DO ERAPHERENTEY, EHICmRNA LUL, XX 7 LU IZBWT BT = DOFE
BEOWDBEZ D Z ENWEINTWD, IEHEIE L7 AMPK (X B A7 =v% 1 Uigfb L,
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FETHEAIN TS, - T, T har FUTHEEOHREL W Fii-2EAEFEZ L5, A
RARLI IR L LV BRMIZ hay R THEZAET 2 LT 2{bEWE A
TUEERDH D,

AR, X hary RUTHERBEZIET 2807t LT M= EER STy
Do T N U TR - ARG ICERT DN LA VREMICE ENDRY T
NRETH DL, ZFEALEDTE NP =EREBNBOFEERTHY T NI ke 7T 06 L
<IEFETFhZe ke %2HF LTS (Figl),



~
~

OH \
, / n=1-3, R, R'=hydrocarbon chain
R s o’ xR O having oxygenated moieties and/or
n J double bonds

HO OH

Figure 1. Representative structure of the Annonaceous acetogenins.
This Figure was cited from Figure. 1 in Kojima et al. Molecules. 2009, 14, 3621-3661.

TERN =0T FICELEENTEHY, JUBEGHE, Jrad dtE, Miastt, ok
P, PR, B EIRIR WA SRR A R T, £k M= CEOERRT
LT hary R THEAERT OREDNRPEZONTEY | RS & AR 724
WEZFR O ENDERZED THDHILEMTH D (58,59, X har RUTHEKRITI O
FREEMEZFFO7 & =V E itk 2 b BB G S vz, & @ H T thiophene-3-
carboxamide % 9 5 KRV K DILAEW T 5 solamin & U — L& & LIAb &3 58
PUEBHENE 2 £ > T2 (60), TDOH D 1 -5 TH 5 ICI-20679 1% solamin LA DO HLIEEE %
bH, b Mt A NCI-H23 Mg % ~ 0 A BAEBAE L 727 /VIZ JCI-20679 & 3¢5 LT BR,
BEREREERZ RS TITHEGERZ R LIC/LEM TH 72 (61), JCI-20679 & 1F (N-((R)-
11-Hydroxy-11-{(2R,5R)-5-[(R)-1-hydroxytridecyl]tetrahydrofuran-2-yl} undecyl)thiophene-3-
carboxamide) DIEEZFF LA TH Y (Fig2). TV E TORE TH & Zea g Z s LHEsHE
PHIZR PRSI TN D (62-64),



Figure 2. The structure of JCI-20679.

WEOHEITIB T, JCI-20679 OIEAEFIL, 39 FEIC LB LSS50 e M AMIEE 2%
BRI DR M2 . BEERI OB KT DS MED /N & — L & PRl bE S H CTHEEHFRIIC
T2 2 I iEbNnND, 74 W=7V v MEEFHZN 2L EWOIEAEFE 2 HEE T
DR FIEC L VIR SN TE T, EOTORER, 720 74N I 0 EFILDETD 2
My U THEAERTORFEA L, kbBOHEBEEZ R L2772, JCI-20679 (XX b2 RU T
BEMRIILEAIE L COEMERHGES N CE 7= (Table 1),



Rank r Chemical name Known mode of action

1 0.704 Phenformin Mitochondrial complex | inhibitor
hydrochloride
2 0.695 (—)-Deguelin Mitochondrial complex | inhibitor
3 0.649 Buformin Mitochondrial complex | inhibitor
4 0.642  Pyrvinium pamoate AKT inhibitor
5 0.620 SIRT1 inhibitor Il SIRT1 inhibitor
6 0.616 Solamin Mitochondrial complex | inhibitor
7 0.605 Gamma-secretase =~ Gamma-secretase inhibitor
inhibitor VI
8 0.593 FGIN-1-27 PBR (peripheral benzodiazepine
receptor) agonist
9 0.592 SB505124 ALK4 (activin receptor like
kinase 4) inhibitor
10 0.566 Victoria blau B Mitochondria-related

Table 1. The top 10 compounds (out of 1466 compounds), which have high Pearson correlation
coefficient r values (n = 39) with JCI-20679 are shown in the table.
This Table was cited from Table 1 in Akatsuka et al. Pharmacol. Res. Perspect. 2016, 4, €00246.

JCI-20679 1%, VYD h = FU 7% f 72 NADH @ NAD ~OffbZEtE s L
FERIZED, S har RUTHEAETIRERE LTOEEEZET A ZEDRSNTND, F
7=, JCI-20679 (X, b NAFIES ABEEMIRRICB T, 2 ha v KU TICERETH 5T, /b
FafR, U Y Y — A VR B OB/ NS EICITEB L RN Z L HE SN TN D (65),
- T, ICI20679 NFFHM 72 I by RY THEHARTER &V H LWERKF 2 H 95
BORN BRI D REMENE 2 BN D, L LN L, 2 E TIZ ICI-20679 OB ZEEAN
B3 2 A2 PEIIRGE S TR B3, S AMIBRIZ R 5 2 0BG A B = X LIZHB W T,
by RYTEESER T ORLENERRIC E D X 9 REFHMZ 08 AMICHEET 500Nz on
TR RPHE SN TN D, o, BEEESMAER IR 5 JC1-20679 (2 X 5 Bl
ZHRICB L CHIRFES N TR LT, 2 AHTH D,

Z ZCARZE TR, BEEEOERMEOM AR E L, IRRESIEOERN TH 5 B HEE
AR A A & LT B2 7S OB R 2 kAT, X b3y R U THSRERLEER 2 FF o8
HULEY 1C1-20679 12 X B IFIEHINEIZ X7 2 BHIMEI R ICSOWTRHMEL, DA B =X
LEMATHZEEEHE L-, £72, BURCTIIBIEEIC S L CTEENIZHV DD BEFD
PIRABITH DT EY 1 I FIZHT 2B E T 2 FIEOMENL &2 D X L, JCI-20679 H3EE

7



FOTMB AR 1T B DERABFIC I 0 DA OREEAZIEIT 5 Z LICEB L, £
ZC, fix OBIFEMIBICR LT, 7EY B I KL JCI20679 Z0FHT 52 &2k b, 2%
R T A2MERICOWTHKREE L=, 512, TEY B I R+ A2 & T 2T/ A
H=ALELTHESNLTWDS, MlaEFELIRET 24— F7 7 P—OFHIIkT 5, IC-
20679 NH-Z BEBIZONWTHNTT 52 LI2XD, ZNODOOFHENELD A D= L|Z
DWTHRFEL Tz, M2 T, BFEEO~ T ZET NVE W, AENEGEIC ST 2 0FREROA
THHEIZ DV THRIT 21T - 72,



HE RIS KT D JCI-20679 OHATEINHIZh S & 1E A TE OfiRA

1-1. #=

TBZERE T Rl NFEIE O MRS D © B b S < | SURITHETT S 2 BN O m O S
Th b, BIEOBIFEDIRE T IEIIINVERIE, UL, (L PREE O 7o 7RI 5 A
ThNTn5, EEEREL LTTEY a2 RAEHASATWAD, BEEEEE OLEFH
M B 14.6 7 H TH Y . 5 EATFRIT 10%AK00 & IEF IS TEAEN (7,66), THE, 4
THERIE T DIV X~ T O LIRS SN2 08 . IMTRIE OB e & O JE R
DWENRICEE Y | RAEFHBOERIZTE TOHARY (8), It-> TBEFIED GRS DOtk
DI DI T 72 IBRIE OB P EEN TV D

BEEIEOIGRIRPIME O EIK & U TR OFIENE G L TV A RIREMER ST b D,
FEZEIE DR - ORISR U 7 R & PR L TRIRICKRT L TRV R 2 R 95 [
NFAET 5, Z OERNTED OMIL L bl Ui W EBERREZ R D, TREIRPUME: & ok
REDROTWNDEEBZLNTEYD, DA & FEXIL TV 510, 11), #E-> TR ER
HIRL D HEFH 2 Fr AOIC P E T2 2 E BB OIRFE B O G EICBEN D L EX LN TN D
(15).

T, DADIFEIZBITSI hary KUY TOEBEENRFEBR SN TWD (67), 2 har K
7@é¢1®@%¢%%%0%hﬁw\/#\@%@ukﬁé7%/H:F’ﬂ¢6%$®
BEHMEZE TS 2 ERMEINTND @3), FMERIEOERFREMEICI ha v R
UTHEREOTLEDRE G L TnA Z EbmEIN TS (29), - T, W%@@%%ﬁ#ﬁ%
BET 570, I har U THEEILET 5 2 &7 IR IC 72 2 WREMEDN & 5,

I hay RUTHEASIR T ORFEEZFFOHBEAY O 1 D12 JC1-20679 738 %, JC1-20679
IR LA VRIS E £ D KRBT ¥ F 7= 1T %5 solamin DR A 7T (2K
R SNTALETH D (68), JCI-20679 1L, A& 7203 AUFRNEIZ Sk L CHEGEINHIZ R 2R L,
MEIAVE RS AR O SR ZHRET D IC50 DAY N T LD/ E — )b VEEF
EHETD 74—V MECT har RUTHEAKRIBERITHD Z LA HEE SN,
FEL. B MNFMREASAREEKRICBWNT, 2 hary RUTIERETLIZ ERHESN TS
B, TVDENBHAELTZI Fary RY T E2HWERBRENTOIER T, I ha R
THEEWTORFEEMZRET L2 L RINTWD, ok Milias AMRE NCI-H23 2T
B LI~ AT 0icxt L CHEERBWER 2R3 2 L7, PSR EZRTZ &bl
ENTND (61-65),

AREE T, £ JCI-20679 OBEFIEEHIADIZ 33 2 HEFEIHENEYEIZ DWW T, flix OFMICE
WTHRR 21T o 72, IS, EICBFESMILZ VT, IC120679 12X 2 X b= B U 7R
DIREN, BRI SRR > T B DO THF 21T, £/ har KU 7

9



PEREILEDORE RS S Z S O 2RBUBIOMNT & | WBEZ T D VT NMBERICBIT 54
VR DRBEDEAC N LT, S 512 JCI-20679 OIERIC L W BEEN EHLZV
ffbic L B1EMAL AMPK (I K %, BRBINF 4 v /37 B NFATC2 B EDIK F 2Lz, &
512, JCI-20679 DAEKRRNBIFIEIC T 2 1R AR 2 732 HB9 T, B 2 [F Ak

WA LIERR L= T /L~ A2, JCI-20679 % fEENIR 502 L 2 2585217\, FUIEERD
RO 1T -7,
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1-2. FEE 5k

1-2-1. 33K

JCI-20679 ., rotenone (R8875, Sigma-Aldrich), compound-C (044-33751, Wako Pure Chemical
Industries, Osaka, Japan), cyclosporin A (031-24931, Wako Pure Chemical Industries) (£ DMSO
(13445-45, Nacalai Tesque, Kyoto, Japan) (Z#%i# L 72, Inosine (14125, Sigma-Aldrich, St. Louis, MO,
USA) X DMEM [Z{&fiE L7,

1-2-2. ffaEE#%

JBIEREE I Sleeping-Beauty ~ 7 AR U AT AERHWTER SNz, BiAdff~y
A ZARARIRIRR I T CEME B EEEICEE L, 30 75— 0D D072 10 L NIV bl
YVHEMWT, RV F LA IV-DNA HERET LI~ T A X0 5+1.5 AP, 0.7 ML, -1.5
DV OALELZ 1 puL/min O & T 2 43 MEA L7z, In-vivo JetPEI % f# ] L PT2/C-Luc//PGK-SB13
(0.2 pg, 20207, Addgene, Watertown, MA, USA), PT/Caggs-NRASV12 (0.4 ug, 20205, Addgene),
PT3.5/CMV-EGFRVIII (0.4 nug, 20280, Addgene), PT2-shP53 (0.4 pg, 124261, Addgene) Z {3 5
Z L TCAHBBIFMET VEER LT, 1-3 » ARICEGEKZ #3572, IVIS Lumina XR
imaging system (Summit Pharmaceuticals International, Tokyo, Japan) ZH\D-L > 7 = U % g
eI G- L7z 10 S0 %2ICHOGREE 2 HIE L7z, ERENK Lo~ v 206 BEEEHARMZf L.
Za—R A7 =7 iEE O TRBFEERMR AR Uz, E2m—EE» SR L7 BEFEER
Mz U VR IRMIEARIC L H#ERITHEFERE LTV, ~ U AER R RIB I 2 55
L7z, b MM CH D AL72 ffEE U251 MALITERAF BRC KV IEA L. 10% FBS @
DMEM H5#ll CHE#E L7z, & TOMARIL 37°C, 5% CO &:MF: F CHE 1T 72,

1-2-3. b U7 — A FPEHRR

6 well plate |2~ 7 A BIEREGS AL Z 1 x 10° cells/well THERE L, DMSO. JCI-20679 10 nM,
JCI-20679 25 nM, JCI-20679 50 nM, JCI-20679 100 nM, JCI-20679 500nM, % L < % JCI-20679
1uM 2N L7, 2 H: S L <13 3 HFRIZ Accutase LEE|Z CHOADRR IR 2 FH%E L, HAaRRE
H10puL E[FED 04% kU 7 )L— (Wako) ZIRA LI-lBI 2Bk L7, % 10l
W T ERFHFE# E L < 1% Countess 11 automated cell counter (Thermo Fisher Scientific) % fii
U 25 L7z, B U AR 7 —aR a2 det LB iz A e, ~Y 7 —
Lo THAICRGB SN M sEMias LTh oy kLT,

6 well plate |2~ 7 A BIENEAMAL 2 2 x 10* cells/well THERE L. 24 FFREI#% (2 DMSO, JCI-20679
25nM, JCI-20679 50 nM, JCI-20679 100nM, & L < (X JCI-20679 500 nM A i L 72, FEHIE
Itz 3 HBIC Y 7o B CHRIRR IR A g U, [RERICE R L 7=,

1-2-4. BrdU et Yol I 2 A 5 3 AT
6 well plate |2~ 7 A JBIEREERAANZ 1 x 10° cells/well THERE L, DMSO. JCI-20679 100 nM
H L<IXICI-20679 1 uM 23RN L 7=, 3 BT Accutase LRI THIfLRR K 2 3 L. APC
BrdU flow kit (552598, BD Biosciences, San Diego, CA, USA) % fiH L, s d t 217 -7,
11



BD LSRFortessa X-20 cell analyzer (BD bioscience) % i ] Lf#HT 247V . BrdU A2 S #
\ZAFAES DR & W L7,

1-2-5. X by B Y 7 IRERMRE

6 well plate |2~ 7 ABIEMEMIZ S L <13 A172 flifdz 1 x 10° cells/well THEREL . FHIZ
DMSO., JCI-20679 500 nM, JCI-20679 1 uM & L < (£ CCCP 50 uM % I L7z, #EHFEMN#% 3
HEIZIC-1 3K 2uM % 1 BEEEA S, U 73 | Tl fa w2 il L7, JC-1
MitoMP Detection kit (MT09, Dojindo Laboratories, Kumamoto, Japan) & BD LSRFortessa X-20 cell
analyzer (BD bioscience) Z i/ LAENT 21T\, JC-1 #6427~ 7 JREAIL PE, JC-1 BARZ R J 5k
(X FITC ZHWTHRH L7z, X b=y B U 7IRERLIL PEFITC O 7 F ViR %2 Av T
B LM 21T - 72,

1-2-6. BRFRTHF L HIE

6 cm dish (2B IFIEHHIL ZFFE L, DMSO, JCI-20679 1 uM % L < I% rotenone 1 uM % s/l
L7o, 1 HZRIZHMRE AR L Accutase ALERIC CEfRRENL 2 2L Uil 2 314 L 7=, PBS
THeE L&Y 7V O MIaEL % fii 2 721% . Extracellular oxygen consumption assay (ab197243,
Abcam, Cambridge, UK) ZfEH L. 96 well plate & FH\ > 1 7341 1 ReffIE Lz, &7
372 < Ed 700,000 MAAICRD KDL, YT NDE R ERERER LTCH, £
> TNV DR CTEUMEDORIE 24T 72 > 72,

1-2-7. X b= B U 7 J&{E ROS HIE

6 well plate (2~ 7 ABIEEMAD A 1 x 10° cells/well THEFE L. ¥ HIZ JCI-20679 % 100 nM,
250nM, 500 nM, 750 nM DIREE TR L 1 BHIEH S¥72, £ D% MitoRos 580 dye optimized for
detecting ROS in mitochondria (16052, AAT Bioquest, Sunnyvale, CA, USA) ZffH L 30 5
S, HHBS THH L7z, Wi L7cfilaz b U 7o BRI X0 MifafEig & L, PBS 124
¥ L7z, % D% BD LSRFortessa X-20 cell analyzer (BD bioscience) % LT 217> 7=,

1-2-8. U= AZ 70y M

FEEEAM A PBS T L7-%%. il % SDS-Lysis Buffer (50 mM Tris-HCI, 1% SDS) (27 1
7 7 —EBFH5EA| (Nacalai Tescue, Kyoto, Japan) & Phostop (Roche, USA) %% 7= & O CEAf#E
L. KB L7 SABE IR LTz, A% 4°C, 20,000 x g T 45 ymDaBEL, BiECE
FND WML N BRI LTz, 2 237 B RIR DY % Pierce BCA Protein Assay Kit
(Thermo Fisher) ZHWTHIE L7z, & UV EEWMUTEIECTHR L, ¥ o RV RELZ Y
—|Z L7e% 70 20 ul |Z Sample Buffer (125 mM Tris-HCL, 4% SDS. 20% 2 Ut w—/L
10% 2-ANHT v H ) —/L 0.04% 7 0E7x/)—/L7)L—) ZZ, 95°CT 5 4B
PEEITST2, 10% AU T 27 VAT I K7 0% H - SDS-PAGE 5% VN T4y L Semidry =X
HRGEEE (170 mA/gel, 90 77) & L < 1% Wet KRG E (350 mA/gel, 60 53) % VT PVDF
A7 L (Millipore, Burlington, MA, USA) |24 V7 EHERE LT, fERLIZA T L
I% Tris #&E#% (TBS; 50 mM Tris, 2.68 mM KCI, 137 mM NaCl, PH 7.4) {Z 0.05% Tween20 % /Il 2.
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=6 D (TBS-T) ZVEMEE LIERL LT- 3-5%D 2% L I L 7RIS L< 1T 5% BSA KiK. *
721% Blocking One-P (Nacalai Tesque) T7 & v ¥ > 7 Lz, HURIZLL TOMEHEH LT,

p-AMPKa (1:1000; 2535, Cell Signaling Technology, Danvers, MA, USA), AMPKa (1:1000; 5832,
Cell Signaling Technology), GAPDH (1:1000; 016-25523, Wako Pure Chemical Industries), p-CAMKII
(1:1000; 12716, Cell Signaling Technology), CAMKII (1:1000; 4436, Cell Signaling Technology),
NFATc2 (1:1000; 5861, Cell Signaling Technology), Vinculin (1:2000; 66305-1-Ig, Proteintech), Lamin
A/C (1:1000; 2032, Cell Signaling Technology), horseradish peroxidase-conjugated horse anti-mouse
IgG (1:2000; PI-2000, Vector Laboratories, Burlingame, CA, USA), HRP-conjugated goat anti-rabbit
IgG (1:2000; 7074, Cell Signaling Technology).

PUR % SO /721, TBS-T T 3 [HI¥E# L TBS T 2 [BI¥EF L7z, PEf%. Clarity Western
ECL substrate (170-5060, Bio-Rad Laboratories, Hercules, CA, USA) & L < {& ChemiLumi One
Super substrate (02230-30, Nacalai Tesque) % [its &, ChemiDoc XRS Plus system (Bio-Rad) %
AWTH 7 BORNEAT R~ T2,

1-2-9. AN AMP/ATP LLlE

6 well plate (2~ 7 ARIEREEAMIEZ 1 x 10° cells/well THERE L DMSO & L < 1% JCI-20679 1
uM ZIRIL 2 BYEAH &7, Ml Z U L Accutase ZLERIZ CHlAQR AR 2 FH%2E La s %
A LT, BT v olaEE i 2 sample & U721, FGHIEH H £ 96 well plate (2 100
uL 77> sample Z N %, CellTiter-Glo luminescent cell viability assay kit (G7570,Promega, Madison,
WL, USA) % 100 uL T2 7. 96 well plate % < = A H—T 1 29455 L7-1%. 10 4B
LCERE L7 L— N Y — & —Z FHUWROERE 2 JIE L ATP JREEZ & L7-, Sample % PBS
TR L Cell pellet 1= L7-4%. Cell Lytic M 100uL THf# L 1.5 mL 5= — 7 \Z[HIL L7-, 1400
rpm, 4°CC 15 /3 MiE% L7-%. 4°C, 15,000 x g T 15 /3 0ol L Big&a I Lz, o
ARz 25 pL 3% HIEH A 96 well plate (Zh1%2, AMP-Glo assay kit (V5011,Promega,
Madison, WI, USA) @ AMP-Glo Reagent 1 % 25 pyL $ oM x 72, =4 I —T1 k&L
. 1 R U CifE L 7=, & D% AMP-Glo Reagent 2 & Kinase-Glo one solution % 1:100 T
BA LI %Z SOuL T oMz v =A 1—T1 iR L7-tk, | FEfEEE L CRRE L, 71—
MU —&—% FHWFOECREE 2 JIE L AMP R A2 HIE Lz, JIE S 417z ATP JREF L OV AMP
JREE 1L DMSO AL L72BRIC 1 & LAHRME CRM 21T 72 > 7o, F72E DERD AMP/ATP O HLER
DFHiI 21T 72 > 72,

1-2-10. MRQE & 2 /378 - B2 87 By
~ U ARSI A 2 AL E 4 5 #2210 em dish (2 1 x 10 cells/dish THEFE L, DMSO & L
<IZ JCI-20679 500 nM % #shl L 7=,2 H1%1Z LysoPure Nuclear and Cytoplasmic Extractor Kit (295-
73901, Wako) ZH\, LLFO X H 7 v ha—/uZien, MlRE EED X /87 B %57 L
7
PBS THEF L 7=t O~ 1L~ KIZ 100 pL @ Nuclear Fractionation Buffer % Il 2. # fKidH
TI0RMEALT v 7 2L, KETI10 pEEE Lz, Z0%., BKREHET 10 BEFALT v 7
AL, 2,500 x g, 4°CT 10 77 Lot L7z, RiEEFH LW 1.5 mL Fa2—7~F L, 15,000
13



x g, 4°CT 10 OB T 2 2 L1k BIEICHERE S 21572, 500 uL @ Nuclear
Extraction Buffer Z RijiRD A7 v 7 THLNT~NL v MIMA, 15,000 x g, 4°CT 10 43 L
SYBEL . RIE A Y BRUN 2, SDS Lysis Buffer 2 50 uL 1z, e K T 10 BEALT » 7 A
L. BEROMEIZ > Ty M&kf L7z, 15000x g, 4°CT 10 srfliEDoaBET 2 2 &1
L0, FIBICERS 2B BNt PV ERRO T = 22 7 vy MENE TRAT L.
AR Sy, BRI HAIET D NFATC2 # U X7 BB XONRE = he—Z R 780
RN 24T > T2,

1-2-11. CaN 7R A 7 7 # —BIHHE I E

~ U ABIFEMIAL A 10 cm dish 1T 1 x 10° cells/dish T#HEFE L, DMSO % L < [% JCI-20679 500
oM Z I L7z, 72 I§fEIT21Z TBS THEy L 72 Mlifid 2 B L calcineurin cellular activity assay kit
(BML-AKS816, Enzo Life Sciences, Farmingdale, NY, USA) (Zf)& L C\ % Buffer TR L7,
ROT 47 arbu—nNO7r—2ERET 5720, v 7 ABIEEMAL% 6 well plate (2 1 x 107
cells/well THEFE L, ¥ H(Z DMSO % L < I cyclosporin A 50uM % ¥ L7z, 72 FEfE%(Z TBS
TYeH Lo MifaZ B U kit (2FHE LT % Buffer THEME LY 7L e Ui, #lED v BEO
A % Biomol green # HWVHER LEARHOELR R oNT=Y o T NVIIBED 7 2 &8 L, FE
BROELEHER L, BRHOENRARONRNZ 2R L, ot T oz N
JRERER L, WEED BRI L, BEEEY BB DMSO & 1 & L7CREOAHRE &
LT CaN R A7 7 ¥ —BIEHOFHL 21T > 72,

1-2-12. 8K Y 74 A 2 PCR @kt

6 well plate |2~ 7 ABIEREEAMITZ 1 x 10° cells/well T L., DMSO % L < 1 JCI-20679
1 uM 2L, BHICHRZEI L7z, MRS Z Z £ 500 b @ TRIzol (Theromo
Fisher Scientific) |Z¥Af# L. RNeasy mini kit (Qiagen, Hilden, Germany) % W\ CTLLTFD X 91T
4 RNA fhiHH# 268 U7z, WM 100 uL 27 ar /b (Wako) 212, L <HREZ L
7o SRIRT 2 yMEE L=, 12,000 x g, 4°CT 15 /om0 L EiEAEIL L, REO
100% =% /—/L (Wako) ZMx T LIEZ L=, ZDIEAHK%E RNeasy A B> T LT
L2rx, 12,000 x g, =R T 15 FOREOHBEL 72, TEZBEIE L, BufferRWI % 700 uL #0
L 12,000 x g, == C 15 B[]z 00 L 7o, T @4 BEZE L, Buffer RPE % 500 uL #%00 L 12,000
x g, LT 15 Bz O BEL 7=, TEZBEIE L, $ 9 — Buffer RPE % 500 uL #$H0 L 12,000
xg, RIRT2HMELSBE LT, TRFa2—T%8hFa—7 1L, 15000xg, =i
T1oMELDEELZ, TR 2—7%2#7-/2 1.5mL Fa—7 L L, EJ8H F A2 RNase
free DIXFEZZRE K 20 uL ZHAM L. 12,000 x g, =FiE T 1 oELODEET 22 &1k, TR
W 4 RNA il &2 1572, 15 D724 RNA 100-500 ng 7%, ReverTra Ace gPCR RT master
mix (FSQ-301, TOYOBO, , Osaka, Japan) % N CTLL F D X 9 IZWERER G A1TV, cDNA &
B L7z, RNA BHRICIKEZARE K ZMAT6uL & L, 65°CT 5 43Eh#E L7-, gDNARemover
Z N %72 4 x DN Master Mix % 2 uL ¥R L, 37°CC 5 47 IMNZEL L 7=, 5 x RT Master Mix Il %
2uL WAL, 37°CT 1543, 50°CT 5 4y, 98°CT 5 /WA »Fa_X— |k L7, 55172 cDNA
\Z THUNDERBIRD SYBR gqPCR mix (QPS-201, TOYOBO) %/l %, Light Cycler 96 system (Roche
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Diagnostics) Z V)T, cycle 1 : 95°CT 60 b, cycle 2 (x 40) : 95°C T 15 ¥, 60°C T 60 #» D5
¢ RT-qPCR Z1T > 7=, BIGFFHIUINT AF— ' Vs mGAPDH @ mRNA R &%
PHRAESE & L C 2-AACt % FIVWCH Y L7, Primer |Z Eurofins Genomics (Tokyo, Japan) L ¥

HEA L7z, A L7z Primer OEFNIILL FOMEY TH D,

mNFATc2 primer #1 (F: GTGCAGCTCCACGGCTACAT, R: GCGGCTTAAGGATCCTCTCA),
mNFATc2 primer #2 (F: GAGAAGACTACAGATGGGCAG, R: ACTGGGTGGTAGGTAAAGTQG),
mGAPDH (F: GGTGTGAACGGATTTGGCCGTATTG, R: CCGTTGAATTTGCCGTGAGTGGAGT).

1-2-13.AMPK / v 7 X'

p-AMPK DX X7 BB EDOKTAZ B E L, AMPKB ZiEHE L7 RNAL 7 o — 2%
Sigma-Aldrich 2»H AF L7z, A L7ZESNILL FO@E Y THh 5,
non-targeting shRNA (SHCO016,
Sequence:CCGGGCGCGATAGCGCTAATAATTTCTCGAGAAATTATTAGCGCTATCGCGCTTTT
D),

shRNA targeting AMPKp (sh-AMPKp) #1 (TRCNO0000025105,
Sequence:CCGGCCCTCCTCTACAAGCCGATATCTCGAGATATCGGCTTGTAGAGGAGGGTTT
TT),

sh-AMPK} #2 (TRCN0000274638,
Sequence:CCGGCCATGATCCTTCTGAGCCAATCTCGAGATTGGCTCAGAAGGATCATGGTTT
TT),

6 well plate |2~ 7 ABIEMEMIZZ 1 x 10° cells/well THEFE L, ik DEIF% £F> shRNA %
Bl LU F U 4L A% MO 10 THIM L7z, 24 IR ICEA SN fliz L7 v a 35
72 ¥ 12 puromycin 0.75 pg/ml (164-23154, Wako Pure Chemical Industries) %é\ ToBsH TR L,
AMPKB 7S/ » 7 X0 v STl AR LT, / > 7 XU OfEalE 1 A% IS A Lysis
Buffer CIAfE LETER DO 7 = 2% 71y Mgtk Zz VT p-AMPK 4 //\ﬂ%%%i%ﬁﬂﬁ L
7

1-2-14. NFATc2 5l 58 Hi

NFATc2 & fs 7 (MR209524, Origene Technology, Rockville, USA) % L < |E empty vector
(PS100001, Origene) % . mouse neural stem-cell nucleofector kit (VPG-1004; Lonza, Tokyo, Japan)
ZEAL, =L 7 hrfRb—ya EEHWVEA L, v v ABFERMRL O~ v X B
JEHIAEZ 5 x 10° cells/sample CHIE L Cell pellet (2 L7, kit (Zff)& L TV % Nucleofector
Solution 82 pL & Supplement 18 pL Z B 723K CRE L 7o, 2 OMIIGRRENIKIZ empty vector
% L < 1% NFATe2 s+ cDNA % 2 pug iz, fTROF 2~y MIMREEKZ® LT,
nucleofector 2b device (AAB-1001, Lonza)Z i/ L~ 7 A B IFEEHIAIC i 72 A-033 D7 1
7T LN CEIETFEANET R To, BT EAEITRoT-%., MIREETK % 6 well plate |27 L
Beag L7-, BHEHOZHRAZITOEBERFEARL 3 HEIZ 1 x 10° cells/dish £ 725 X 912 6 cm
dish |Z#5FE L G418 (09380-86, Nacalai Tesque) % 50-250 ug/ml OFEET 2 HEEH S ® 5 Z &
kvt v s a w2777, MEIFEBLOMEZIIMAL A Lysis Buffer TR LATDRDO 7 = X
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S 7wy MENTEZ RV LT,

1-2-15. BHFEE T /L~ 7 A% HO 7 HUiEE

~ U ABIEEEAMAE Z PBS (166-23555, Wako Pure Chemical Industries) 2 uL #7121 x 10° f# &
7200 X O IR 2B L. A AD C57BL/I6 v 7 A L IE A AD BALB/c ¥ 7 AL
WZ4T72 o7~y ~ 7 AT T CRAEAZ1T72 > 7=, infusion system (Legato 130) ZffifH L. #f
JRRREI 2 1 pL/min O S THRMO 7 L 7 <22 BAMUNZ 2 mm, ERANZ 3 mm ONLE ST
A UTe, AR O 21772 > 72 FEBRTiX 10 PLF> DA A C5STBL/6 ~ 7 A KA 3 H
H72>5 DMSO % L < 1% JCI-20679 20 mg/kg % ¥ 3 [MIEIEN & G- L=, BRSSO FAM 21772
ST FERIL 7 LT DD A X BALB/c ¥ U AZBHHZIER O A 78 L7-%. DMSO b L <
1% JCI-20679 20 mg/kg %18 3 [ElfE G- Uiz, Bflitz 1 BREEICLV Y7 = & HORGRE %2
HE UBEE O K& S &3l L7z, D-luciferin (126-05116, Wako) % EZENIZHKE-L 10 512
IVIS Lumina XR imaging system % F\\ T 21772572, 1 x 10%-5 x 10° photons/sec CHEEH
TER S vie LRI LERAI OG- 2806 LT, EEEERIC X 81X OS{LCERB O LR
RoNnTSE, SEHENAEE HWERREELITR T,

1-2-16. HLaHiEdT

HHAE D 528k Tl Excel software % H V> Two-tailed unpaired Student’s t-test, two-tailed Welch’s t-
test, one-way ANOVA with Dunnett’s multiple comparison test or two-way ANOVA with Bonferroni’s
multiple comparison test Z17VY, PEZFH L7z, ~ 7 X & M 72 328 Tl Excel software % ]
V) Log-lank test & L < |d Wilcoxon rank sum test #17\>, PEAZ B L7=, S5 7= PAEM 0.05
KRG CHEZNH D EHIWr LT, RTOEBRIFMN LEFEREZ DR LS 3 T2, 7T
ZIXVHE £SD ZR LTV D,
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1-3 FEBRAE

1-3-1.ff % OB IFREMILIZ 5 JCI-20679 12 X 2 FE A

Sleeping-Beauty ~ 7 2 ARV AT N HWTEKR S vz B IEMN Bl ~ 7 A€
JVHESSEAARR 2> O BN S e~ o A BIERER IS kF L, JCI-20679 % Ff 2« OJREE T, 48 REfHF
FON96 RFEEH S /72 & 2 A, JCI-20679 1%, BEFIEERHIA I L CHR EER FRY I B SR AN H]
R AR LT (Fig. 3), HtV\ T, v U A BRI (GSCs) &, [F—{ERIEE 54T LT
BINLS e, UV RIRIMIEAMIZ X V0 o b &2 358 U - B2 5 R B85 2% TR L 72 B 3R IS e
(Differentiated) (Fig. 4A) % FV >, JCI-20679 (2 L 2 BEFEANHE] 0 5 2 54, bhlk L=, & OfE R,
JCI-20679 1 ZBIEREE AR 3 L OBEE B2 iR O 8858 2 A B2 HH (P < 0.001) L. HRICBEE
BRI Z e U C & W AR EE CHETEMMI 2R 427~ L7z (Fig. 4B), ZDFED, IC50 ZFHHE L7
LA, BEFESHMAICZIHVT, 47.3n0M, LS Lo A RIBSFEM T, 421.70M Th

>77,
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JCI-20679 50nM

T «  JCI-20679 100nM
i i:: JCI-20679 1uM
0 48 96 (h)

Viable cell number
©O N » O

Figure 3. JCI-20679 suppresses the proliferation of the glioblastoma stem cells dependent
manner.

Number of viable GSCs after treatment with JCI-20679 at the indicated concentrations (n=4). The
number of viable cells was counted by trypan blue staining. **P<0.01 by one-way ANOVA with
Dunnett’s multiple comparisons test. All data are presented as mean + SD.

This figure was cited from Figure 1 in Ando et al. Mol. Med. Rep. 2022, 26, 238.

18



C1GSCs |
« I Differentiated

-
*
*

3]

## %%

F

Relative Vlaclgle cell number
($,]
i
i

Relative Vlacble cell number
3]

o
o

DMSO 100nM 500nM DMSO 25nM 100nM
JCI-20679 JCI-20679

Figure 4. JCI-20679 suppresses the proliferation of glioblastoma stem cells more effectively than
differentiated glioblastoma cells.

(A) Representative images of GSCs maintained as neurospheres and differentiation-induced cells
maintained in adherent culture (scale bar, 100 pum). (B) Relative number of viable GSCs and
differentiated glioblastoma cells after treatment with JCI-20679 for 72 h in two independent lines of
GSCs (GSCs in the left panel, n=4; GSCs in the right panel and differentiated glioblastoma cells in the
both panels, n=3). The number of viable cells was counted using trypan blue staining. The number of
viable cells was normalized with the results of each DMSO-treated control. “P<0.01 as indicated;
#P<0.01 vs. DMSO by two-way ANOVA with Bonferroni’s multiple comparison test. All data are
presented as mean + SD.

These figures were cited from Figure 1 in Ando et al. Mol. Med. Rep. 2022, 26, 238.

19



1-3-2. ~ U AH KRB IFRES M 3517 5 JCI-20679 (& L 2 il e & T T o i

~ 7 AW RB IR T, JCI-20679 (2 L 2 AR OHEITIC 5 2 DR DV T
AT 2T > T ~ 7 ABIEREGHHIFLIC 100 nM 55T 1 pM T JCI-20679 % 24 BER1EH &
., 7ar—H% A X R —{EZ T BrdU ZHUD A A TZHIIA ORI G ZfEbT LT, & OfE5E,
B D~ v A SRBAFEEAIIIC BT, BrdU BtEf o #ia)E 2o DNA A iic = &
U — L7 oEIEOEERBAY (P<0.001) 235388 517z (Fig. 5A,5B), Z 15 O RIT,
HAZHEE & 7- 0 12 DNA &I TH 5 S Moo b U — L= BRI OB & 256 LT
W5HZEaRLTEY, JCI20679 23, WREAAFIEIS . B2 IEs A I oD i e J5) 3] D AT 2 #17f)
LTWBHIEERLTND,
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Figure 5. JCI-20679 suppresses the proliferation of the glioblastoma stem cells with cell-cycle

arrest.

(1) Percentage of cells in the DNA synthesis phase as evaluated by BrdU incorporation. The proportions
of BrdU-positive S-phase cells were described. (B) Quantitative analysis of the proportion of BrdU-
positive S-phase cells in three different GSC lines (n=3, respectively). **P<0.01 by one-way
ANOVA with Dunnett’s multiple comparisons test. All data are presented as mean + SD.

These figures were cited from Figure 1 in Ando et al. Mol. Med. Rep. 2022, 26, 238.
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1-3-3. JCI-20679 |Z & B BIFMEMAIZ 35 2 = R 7RO EEH

ZNETORZET, JICI20679 1X, 7V DEN AL L= Far RU 7 & AR BREN
TOFEBRIZEY, T bay FUTEART OREEEZBET D Z ERHRE I TWD (65),
% 2T, JCI-20679 1T X 5, BEFIEAMARIT kb9 2 HEAEHNHIN R 2 BT 5 R EIZB 0Ty | [H
FROVER ZFEFET D OMNITHOWTHRET Lz, ~ U A BEFMEM L O e N BEERERT &Kk A172
falZ JC1-20679 ZEHS®H T, 7ua—H%A A MU —3EZHWTI b= R TEER % fiF
Brifzb ZAICI20679 1285 hay KU THEEMOIKT (left panel; P=0.0016, right panel;
P=0.0096) 73 67 (Fig.6A,6B), 7=, [FERIC, ~ U RABIFMEEMIZ JC1-20679 & 1EH]
X5 L MENmBRENEEFHENMET (P<0.001) 52 L2 RH L, &512, JCI-20679 i,
BERERAENEIC, S hay RYTRIEA—R—FFH A R, Thbb, I har R 7IEER
FHE (ROS) # LA SH7- (Fig. 7A, 7B), 256 DO FI% ICI-20679 S EMAIZ BV T H
S har RUTHREZHEL NS Z EE2RELTND,
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Figure 6. JCI-20679 decreases the mitochondrial membrane potential.

(A) Representative FCM plots detecting the mitochondrial membrane potential in the differentiated
glioblastoma cells (left panel) and human glioblastoma A172 cells (right panel). (B) mitochondrial
membrane potential in the differentiated glioblastoma cells (left panel) and human glioblastoma A172
cells (right panel) treated with 500 nM or 1 uM JCI-20679 or 50 uM CCCP as a positive control for 72
h (n=3, respectively). **P<0.01 by one-way ANOVA with Dunnett’s multiple comparisons test (left
panel) or two-tailed unpaired Student’s t-test (right panel). All graphs represent mean + SD.

These figures were cited from Figure S1 in Ando et al. Mol. Med. Rep. 2022, 26, 238.
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Figure 7. JCI-20679 inhibits mitochondrial functions.

(A) Relative oxygen consumption in GSCs pretreated with 1 uM JCI-20679 or 1 pM rotenone as a
positive control for 24 h (n=3). Data are presented as mean + SD. **P<0.01 by one-way ANOVA with
Dunnett’s multiple comparisons test. (B) Mitochondrial ROS generation in the differentiated
glioblastoma cells treated with the indicated concentrations of JCI-20679.

These figures were cited from Figure 2 in Ando et al. Mol. Med. Rep. 2022, 26, 238.
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1-3-4. ~ 7 A RBEFEHIAIZIS T 5 JCI-20679 (2 X % AMPK D& 1L

S har RYTHREPEEEINS E, Z XL —EA P LA —43FThHD AMPK
2R TEO Thrl72 3, U Vb S s Z I X VIEMH LT 5 Z LA STV D (52),
Z 2T, BEESHIALIZ 5 LT ICI-20679 Z/EH SHTZERIC, 2RO OBIRNGIEEZ ST
WD DT HDONT, U UER{ AMPK & 2 37 BIZR RIS G T 2P EZ AWy = 24 v
7y MENTEIZ THEE L7z, Z O 5, JCI-20679 ALFEIC L v  JEERIFAIIC U »BR{k AMPK
B R EORRBEENEM L, JCI-20679 % 1 uM Z{ER SE72E. 2> ba— Ll L p-
AMPK & /37 FEBLEDK) 2 512705 2 & B2 LTz (Fig. 8).

Relative Value
p-AMPKa /AMPKa 10 11 14 1.7 21

63kDa — - - - - - p-AMPKa
63kDa— N S SN R B | AMPKa

DMSO 1nM 10nM100nM 1uM
JCI-20679

Figure 8. JCI-20679 activates AMPK.

Expression levels of p-AMPKa proteins in GSCs treated with JCI-20679 at the indicated concentrations
for 24 h. Protein expression was evaluated using Western blot analysis.

This figure was cited from Figure 3 in Ando et al. Mol. Med. Rep. 2022, 26, 238.
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1-3-5. ~ 7 AH KRB IEEE AL 5 JCI-20679 (2 L 2 /AN AMP/ATP Lt EHZhH

S har RUTHENIRESND &, FEFCTH S AMP 205 D ATP AG KN EE S v, HH
KT, FMAEPN AMP/ATP e ERH-32 2 BT\ D, Z O AMP/ATP Lo E5-
X, I b RY THERERFEIC L 2N L X —RA P L AOARETHY | AMPK ¥
YONTEIXZ OMIEAN AMP/ATP e ERZBEL T UBbSn D Z ERMmb TS,
% 2T, BRI 6F LT JCI-20679 ZEH S8, MildPN o AMP 36 X US#iid N O ATP %
HIE L. AMP/ATP tha B H L7z, ZOFER, JCI-20679 ALERIZ LV flifaN AMP O & 72880
(P<0.001), #MIEN ATP OA E 2B (P<0.001), I LU AMP/ATP Lbo A E 72 E5 (P
<0.001) BBl &R IND 2 EEHRNE LT (Fig. 9A-9C),
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Figure 9. JCI-20679 increases the AMP/ATP ratio.

Intracellular (A) AMP and (B) ATP levels in GSCs treated with 1 uM JCI-20679 for 24 h (n=4,
respectively). (C) AMP/ATP ratio calculated from the measured AMP and ATP levels (n=4). “"P<0.01
as indicated by (A and C) two-tailed Welch’s t-test, (B) two-tailed unpaired Student’s t-test All graphs
represent mean + SD.

These figures were cited from Figure 3 in Ando et al. Mol. Med. Rep. 2022, 26, 238.
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1-3-6. AMPK BHEANC & 5 JCI-20679 D~ 7 A HSRBIFMEERHIIL & v b B EE R fu s 2 1k
U251 (Z%F9 2 HEFE il 2h 2L oo B8
JCI-20679 ALFRIZ L 0 | M AMP/ATP Lb oA E 72 ERNSI & Z S, TSk~ T,

U UFgft AMPK Z /37 BOFRBEDINT 5 Z L 2B WE Lclzo, JCI-20679 (2L 51
FEINHIZD R OIER A 1 = X A2, AMPK %4 L7c > 7 ARG LT D &V S GELZ LT
oo ZORERMGET 5728, AMPK HEAITH 5 compound-C ¥ & U inosine %, JCI-20679
SUFRIZOFH L7 BR o s8N ORI 21T > 7=, Z OfEFR. AMPK BHEA| compound-C 33
L Winosine #f 55 Z & T, JCI-20679 | L 2 AN HEFEANH]2h 23 A B IZ[B1E (Fig. 10A; P
<0.001, Fig. 10B; P=0.018) L7z (Fig. 10A, 10B), Z4l 5 DOFERIEX, JCI-20679 OEHTFIC
X, e < L BEZIICIE, AMPK OJEHALNBES L TND Z E AR L TN D,
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Figure 10. AMPK inhibitors recover the suppressed glioblastoma proliferation by JCI-20679.

(A) Viable cell numbers of GSCs treated with or without 50 nM JCI-20679 and with or without 75 nM
compound C for 72 h (n=3). The number of viable cells was counted using trypan blue staining. (B)
Viable cell numbers of U251 human glioblastoma cells treated with or without 500 nM JCI-20679 and
with or without 500 uM inosine for 6 days (n=4). The number of viable cells were counted using trypan
blue staining. "P<0.05, “P<0.01 as indicated; “P<0.05, “P<0.01 vs. DMSO by two-way ANOVA with
Bonferroni’s multiple comparison test. All graphs represent mean + SD.

These figures were cited from Figure 3 in Ando et al. Mol. Med. Rep. 2022, 26, 238.
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1-3-7. ~ o AH KBRS D JC1-20679 12 L5V (b CAMKIIL ¥ > /87 581 &
IZh 2 B
S har RYTHEEOHMEIII LYY LAY T FNCEEE RIFTZERRESR TS
(69), =T, BIFMEmMIaIZ JCI-20679 Z/EH S E72FRD, U Ut CAMKIL & /37 5§
Bl & NFATc2 OXF VR RBBL&EZ, U AZ Ty MEFHEICTHREELTZ, Z DREE,
U Ut AMPK % 2 /X7 B DR B R A BN S 5 5544 C JC1-20679 Z{EF S5 Z LIk
ST, ZNOEDINT T DY T T NOARERKFDZ X7 EREAPRT T 5 2 & Wi
L7 (Fig. 11A, 11B),

B
DMSOJCI-20679 DMSOJCI-20679

s3kDal—. & Wl P-AMPKo 130kDa —» gy o [NFATC2
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Figure 11. JCI-20679 decrease p-CAMKII and NFATc2 protein expression levels.

(A) Expression levels of p-AMPKa and p-CAMKII proteins in GSCs treated with 100 nM JCI-20679
for 48 h. (B) Expression levels of NFATc2 proteins in GSCs treated with 500 nM JCI-20679 for 72 h.
Protein levels were detected using Western blot analysis.

These figures were cited from Figure 4 in Ando et al. Mol. Med. Rep. 2022, 26, 238.
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1-3-8. <~ U AHSRBIEMEMANIC I 1T 5 JCI-20679 (25D CaN iR A 7 7 X —F OFERIEM &
NFATc2 FELEIZ 5 2 52

WEOLE L, X Far RUTITBIT ML) U B{bs, DT T AT T F R IO
BIR+ NFATe2 & o /R EOVEWEICHBEEZRE LD D2 LR, T 7 VY AT T )LOFRES:
AURIFZE TR STV (41), £ 2T, ICI-20679 ZVEf S 87820, BEFfEGSMIED 2 /Ry
B % X X Bl LRI X LR ST ATEE L . NFATC2 O & 2 3 7 BB
BEMNT LTc, £ BE RV EBE ERIE S R BB IS AETE TV D
ME D A HIRE & X7 Vinculin B L OKEX VX7 E Lamin AIC D7 = AKX T 1
NMENTEE 2 I OERR L7 (Fig. 12A), WRIZ. NFATc2 DX VX7 ERBBEIT LTI-& 2 A,
R & > 87 Bl Gy LR X X7 B G DM IFIZEN T, NFAT2 &% /37 OFEBLEDIKT
MBI (Flg 12B), & BT~ 7 AHKEEREEB MV T CaN AR T 7 X —
BORFRIEEEZRE Lz & 2 A, JCI-20679 DIEAIC L D IEHEOFERIET (P <0.001) 235
Sl (Fig. 12C), 2405 OFERIX ICI-20679 SN2 T Dy T F T BELE RIEFL TN D 2
EERIELTND,
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Figure 12. JCI-20679 suppresses calcium signaling.

(A) Quality of the cellar fractionations in the nucleus and cytoplasm were assessed using Western blot
analysis. These are same samples as used in Fig. 12B. (B) Expression levels of NFATc2 proteins in the
nucleus (upper panel) and cytoplasm (bottom panel) of GSCs treated with 500 nM JCI-20679 for 48 h.
Protein levels were detected using Western blot analysis. (C) Calcineurin phosphatase activity in the
differentiated glioblastoma cells treated with 500 nM JCI-20679 or 10 uM cyclosporin A for 72 h
(DMSO, n=12; JCI-20679, n=6; cyclosporin A, n=6). Data are presented as mean = SD. **P<0.01 by
one-way ANOVA with Dunnett’s multiple comparisons test.

These figures were cited from Figure S1 and Figure 4 in Ando et al. Mol. Med. Rep. 2022, 26, 238.

31



1-3-9. ~ U7 A H KB IESMIZIC I 1T D JCI-20679 12 & % NFATe2 ¢ mRNA FEELREICG- 25
RO

JCI-20679 12 £ Y NFATc2 # > /7 B DORBLEOIR T BB SN2, mRNA L~/ TD
NFATc2 DI BB DN 21T > 7=, JCI-20679 IZ mRNA L ~UL T NFATc2 DR HEZ A EIC
X' (left panel; P < 0.001, right panel; P <0.001) &¥7- (Fig.13), ZiLH OifEHRIT ICI-20679 (2
£ B NFATc2 FBLEAK T IZIE, NFATc2 # > /37 B L)L COFRFI DA 72 53, mRNA L~L
TORBREHENEGE L TNWDHZ L ZRRL TV,
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Figure 13. JCI-20679 decreases the NFATc2 mRNA expression levels.

(A, B) NFATc2 mRNA levels in two different GSCs were treated with 1 uM JCI-20679 for 72 h. NFATc2
mRNA levels were analyzed using real-time PCR (n=3 respectively). ~'P<0.01 by two-tailed unpaired
Student’s t-test.

These figures were cited from Figure 5 in Ando et al. Mol. Med. Rep. 2022, 26, 238.
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1-3-10. ~ 7 A HSRBIEIES IS 1 D JCI-20679 (2 K D NFATc2 mRNA % Bljib 2h S 12t
L T AMPK #HLE)N 5 % 5 2%

RIZ, AMPK DOIEME(L & NFATc2 FELE DK T OBRMEEZ MFET 5729 AMPKB %/ > 7
2L, G AMPK O % /37 BEBLE 2 KT S W72 B0 NFATe2 OFBLE DT 217 >
7o WEMEIL AMPK ORBLEIXY = A% 7 vy MENEZ AW, @O CRELME T LT
W5 Z & AEMER LT (Fig. 14A), Z D55, IHMEL AMPK ORBUEK T IX, JCI-20679 (2L 5
NFATc2 @ mRNA #H &K T 2 —[El18 (Fig. 14B; P =0.0017, Fig. 14C; P < 0.001) &#7-,
ZORERITZ 2 FEE DO T T A ~— KON 2 FFHO shRNA ThERR S 47= (Fig. 14B, 14C), F7=3EME
b AMPK DFEHUE T 13 ICI-20679 12 X 2 FEFEIN IR IR 25 /009115118 (P<0.001) SH7- (Fig.
14D), ZHL 5 DOFERIL ICI-20679 12 L D mRNA L~ULZH 1T 5 NFAT2 FHL K T IZ, AMPK
DIEPE(LDY, Die &b —BIZBEES L TWAH Z L ARE L TV 5,
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Figure 14. AMPK knocked down recoveres the suppressed NFAT mRNA expression levels and
glioblastoma proliferation by JCI-20679.

(A) Decrease of p-AMPKa expression and the effects on NFATc2 expression in AMPK-depleted (sh-
AMPK) GSCs were assessed using Western blot analysis. (B) NFATc2 mRNA levels in AMPK-
depleted (sh-AMPKJ) or control GSCs treated with 1 uM JCI-20679 for 24 h. NFATc2 mRNA levels
were analyzed using real-time PCR (n=3). (C) Relative NFATc2 expression in AMPKf-depleted (sh-
AMPKZP) or control glioblastoma stem cells treated with 1 uM JCI-20679 for 24 h. NFATc2 mRNA
levels were analyzed using real-time PCR. The mNFATc2 primer #2 was used. Two shRNAs with
different sequences were used for AMPKp knockdown (n=3). (D) Number of viable GSCs AMPKf-
depleted (sh-AMPK) or control after treatment with 100 nM JCI-20679 for 72 h (n=3). The number of
viable cells were counted using trypan blue staining. “'P<0.01 as indicated, “P<0.01 vs. DMSO by two-
way ANOVA with Bonferroni’s multiple comparison test. Data are presented as mean + SD.

These figures were cited from Figure S1 and Figure 5 in Ando et al. Mol. Med. Rep. 2022, 26, 238.

34



1-3-11 ~ 7 A HSRBIFIEMIIC BT D JCI1-20679 (2 X D NFATC2 ORI EAK T O E I OMGE

~ U A HORBEFES ML OV~ 7 2 R AR B EMIIC BV T JCI-20679 1282
NFATc2 DB EAKX F O E A MAET 5 H AT NFATC2 % J8H A1 58 51 & B 7= IR s i A
OEA R BIENEMARIZ, JCI-20679 ZER &t 7=, NFATC2 Ol RIIL, Y=A X T n
v MENTEEE O LT (Fig. 15A), NFATc2 O5&EH|IFEHIZ L 0 | JCI-20679 12 X 2 HEFENH]
R NA EIZELTS (left panel; P=0.017, center panel; P=0.0061, right panel; P<0.001) L7z (Fig.
15B), 5 OFERIL ICI1-20679 OIEFAEFFIZRTT % NFATC2 ORIUK FOEFRE R L T
Do
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Figure 15. NFATc2 overexpression recover the suppressed glioblastoma proliferation by JCI-
20679.

(A) NFATc2 expression was assessed using Western blot analysis in GSCs (left and center panels) and
differentiated glioblastoma cells (right panel) after treatment with JCI-20679 for 72 h; cells expressed
either an empty vector (empty) or an NFTAc2 overexpression vector (NFATc2-OE). (B) Number of
viable GSCs (left and center panels) and differentiated glioblastoma cells (right panel) after treatment
with JCI-20679 for 72 h. Cells expressed either an empty vector (empty) or an NFTAc2 overexpression
vector (NFATc2-OE) (n=3, respectively). The number of viable cells were counted using trypan blue
staining. "P<0.05, “P<0.01 as indicated; “P<0.01 vs. DMSO by two-way ANOVA with Bonferroni’s
multiple comparison test. Data are presented as mean + SD.

These figures were cited from Figure 5 in Ando et al. Mol. Med. Rep. 2022, 26, 238.
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1-3- 12 ENBHE~ 7 2 BT 26t 5 IC1-20679 12 & 2 HiEER) 5

ARNB T~ 7 2T /LSBT, JCI-20679 A FUIEE R H 4 J 44 2 I REET 5 729012,
JEEF R 2~ 7 A R RFTHERAE L. BB FEE T L~ U A2 Fk L7z, JCI-20679
%, 20 mgkg DHETHE 3 BOEENEEGT 5 LI2ED, v~ U AOEFHIMNE BICIERE
(P<0.001) 75 Z &&%EJE LTz (Fig. 16A), E-MEG OV A X% BT 2 luciferase 76 658
ERIET D EICE 0, EOHEREZFME Lz & 2 A, JCI-20679 D&% 5BILGE 6 3 #E %O
IR CLESIC L 5 luciferase FE6Y 7 F L2 HEICIKT (P<0.05) SE 2084~ L7 (Fig
16B, 16C), ZiLH DFERD B JCI-20679 IZAEENBHEE~ 7 A ET MZBNT S, FLEEL)
RERETDHZ LRI NT,
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Figure 16. JCI-20679 extends overall event-free survival.

(A) Event-free survival rate in mice orthotopically transplanted with GSCs intraperitoneally treated with
either DMSO or JCI-20679 (20 mg/kg; n=10 in each treatment group). The event-free survival rate was
analyzed using the Kaplan-Meier method. P<0.01 by log-rank tests. (B) Glioblastoma size assessed
using bioluminescence intensity in mice orthotopically transplanted with a different GSC line and
intraperitoneally treated with DMSO or JCI-20679 (20 mg/kg; n=7 for each treatment group). The
luminescence values (log10) after 3 weeks of treatment are shown. *P<0.05 by Wilcoxon rank sum test.
(C) Representative images of the mice treated with DMSO or JCI-20679 are presented.

These figures were cited from Figure 6 in Ando et al. Mol. Med. Rep. 2022, 26, 238.
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1-4. &2

ARFETIE, JCI-20679 12 & 2 BEFIEMIR I % 2 BN 5 & & OERBE oW CTHigsr
AT ol & HICBIEREERANIN 2 Bl LAERR L2 R~ 7 2T 12BN T JCI-20679 2351
R A Z L AR LT,

JCI-20679 1B EE AL LR EERAF R 7 GRS e 2o L 7= (Fig. 3), F£7=. B2
JEERA R X OV b 2358 U 7 BRI A U IR R 28 U, R B E s A A
W6 LT, & 0 (R B CHEIAE AN A R L= (Fig. 4A, 4B), Z OEFEIHIZh R 2~ L7125
fEC, BrdU OV AL Z T L 7oA 5, BRI &H72 0 12 DNA pkiliic=> ~Y — L7z
BrdU (MO B A NG EIZR Lz (Fig. 5A,5B) Z & 225, JCI-20679 (FBFIEEAIIRIC
kF U ) BT O 4l A £ O HEFEMSIZN R 2 R L B R b,

JCI-20679 ZBEFEMIIC/ER S®5 281k, 2 by FU TIREMOIE T (Fig. 6A,
6B). FEBIHEHE DK T (Fig. 7A) BEL O b2 KU 7 ROS & kL& (Fig. 7B) xR L7,
D DOFRERITWT G, JCI-20679 A3, BEFMEICK LTI =2 FU THEAEK T OREER
TR LT R A KM L CO DA EFRIEIRL E LTHE LRWRERTH 5,

I b RU THEREDPRE S v, BRLA Y R LA EE S 41D & AMP/ATP by ES-3 5,
ZOZFAF WA ML 2OV —5FBN AMPK THY . A ML RAZEHTH LY R
fbEND Z EDRWMESHTVD (70), JCI-20679 % BEFESHIBICIER S5 &0 U Uigfk
AMPK D% /37 FBLEN E5H L (Fig. 8). AMP/ATP 78 L5 L7 (Fig.9C), & 512 AMPK [H
5l compound-C 3 L WM inosine O HF HIZ K 0 #EFHINHI 20 R 23 —E AR L7= (Fig. 10A, 10B) Z
b JCI20679 13X b=y B U THEREAHE L AMPK ZiEME L S5 2 & TR IR
Rl DHGHE A NHIT D LB 2 D,

PRSI LT, JCI-20679 12V gk CAMKIL O % /3 7 F8 Bl & & NFATc2 & /%
I RBEBEOIK T A5 & Z L7z (Fig. 11A, 11B), & 512 JCI-20679 X CaN DEEFRIEME % ]
L7z (12C),NFATC2 [T VE T = U V/CaN RIZHIH STV D Z ERdESNTEYD (38).
GRIM-19 7 2=v sD /) v 7 X 7285 hay RUTHEAKR T OFEIT NFATC2 D%
HEAERTFTIEDZ ENMEINTVD (41), NFATC2 (FBIEMEMMEICEII L TR iRH
R 595 Z L HE S TE Y (39), CaN [HEHITH % Cyclosporin A (2 & U JBEE[E
AL OBEIE N S D Z ERHE SN TWD (1), F 72 NFATC2 (3835 1538 R B NE MY
&g LB SRR RIS W TRBEEDN S W 2 EHE SN TW5D (40), & 51T Calcineurin-
NFAT O EANIBIFEBSE~ 7 AT T MMIBW CHIEESIREEZ R L TWD (72), T4
NFAT 723, DNADHTZIAEINI R D FAREMEREZ 2 5 TE Y (73). ZNHOH AN G, ICI-
20679 DAEHIC X 5 NFATc2 OFSBMHIZIRIL, BEFEOF L REEIE E L THETH D &
Ezxohb,
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B R HENA L 35V T L ICI-20679 12 mRNA LU T % NFATe2 DFHL & 2% F S&7- (Fig.
13), ZORBURTAI=ALEZRFTLIZEZAAMPKB D /) v 7 X728 D, mRNA L
JL GO NFATe2 B EAX T & JCI-20679 (2 X 2 HEil4m| gh 523 —¥B[al18 L 7= (Fig. 14B-14D),
T 72 b, JCI-20679 12 X 5 NFATc2 DI Fid AMPK iIEMALICIKIE L TWB e EZBLD, X
Bk E DEREFTAICBWT L ART b —/LALBRIC L ) AMPK 25EME(L &4 NFATC2 D%
BEMETNT5Z s Tngd (42), S 51U NFATC2 OFMFFEEHIZ LD JCI-20679 D
HEGEINH 2 R IXEIE L7 (Fig. 15A-15C), 245 OFEFRHN B ICI1-20679 DIEREFIZI =
R U 7 HERELEZ & W AMPK 28EMAL L NFATe2 DR BUE TG L TnWb EE X 6N 5,
F72 AMPK IZX ha v RU 7 ROS Ko THEMHfEEN D Z E bHESNTWD (74), 1E-
TR IFIERAIIZ BV T JCI20679 (2L 5 X b= KU 7 ROS DY AMPK OIEMHALIZ
G L TWDHEEMNRE X bivd,

FREFENE O IR E BRI AR L O b o> RTHEEDIEMAL OB 5285 S C
B, BIFESMEL IO Far B 7EEERE A HRIBEERICRY 5 5, JCI-20679
IR EEIEME & bhg LB SRRE R I U L 0 2h SR8 22 BT B 2 S & 384 U 7, B3R AE RS
IR O RSP B S- LU, TRIRIGPTEIC B 542 Z A mE STV 5 (9), £
FENE ORI B 5375 NFATe2 LB ZFEMAD & b U B ERIE fia I L 0 @388l L C
B (40). JCI-20679 2 X 2 BEMHIZ FIZ1E NFAT2 ORBUL FAE 2 bi-72%, ICI-
20679 (B EFIEE A KT U L 0 S RA 2R AR 2 R A s L2 FTRetE s b 5, E 72 ICI-
20679 MHIECE B -9 2 B IEIE AN O B8 2 S A HHl L T2 2 E D ICT-
20679 MNBIEREDIRIET M2 JLIRT D 72 OB - IR R A REME DN H D L B2 B
5o

A, I b3y RYU TR O FE TR IE 2 5 405 A OF LA RERES & LT IS
NnNTW5b (75,76), X h 2> KU THEEGKRIOREEHRZEFD A bR/ I o & iR BRIt
THRRETHL7TEY v I REH LIEERREBR OITONTEB Y . BRI FHnDd (57).
FA AR T K B PSS RIC AMPK OFEMAL S EE AR E 2 R-+ 2 L ARE S
TWD (77) LD2L A FBRNA I A K DGR 25D II3IEFICERED A R v
ZERESEAMLERH D . %< OWFETIL in vitro DFEBRICBWT, 2t mM 2258+ mM O
BETHONOLNTEY, ZEBEOBKEASGICEBWTEET S Z LIIRECHIEELEEZON
%o BEFIEEHIIIZ T ICI-20679 1345+ B4 nM B OB EE T 50%LL_E O BEFEINH]
RERLTEY, A MR & U URIREICRB W CHIIEE R Z2 R Lz,

Z 2T, AR TS ICI20679 BBHFEIGREK E L THMEEZ R 02 RETT 272
DT, BRI A2 ~ 7 A KIS REAR U 72 RFTIERAEE 7 L 2 -V 2851 T JCL-20679 (2
X DIRESN R RGE LT, T ORER., 20 mgkg O E T JCI-20679 %3 3 [l EEN &G4
HZ IR, U AOAEFHENAEIER L (Fig. 16A), TEEHIC X 5 luciferase 2 7
FARNEEIME T 52 &2 EiE L7z (Fig. 16B, 16C), Z DO#EFIE. JCI-20679 DAERNIZE
FARENE ., BHRBMBITHEEZRET SO TH Y, BIEICKT HIEEEL L THET
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HDHAREMEZ RIE L CW5, IBEADHEICBWT, ABERIEEBDIIAONT, 2RI
HBAEETH o722 D, BDADI har R TR ZER L7 R EEREIXEH L 5 5 THE
PEZRIE LT,

R B, X har RUTEAERT ORI HEHRITEH 5 Rotenone 1%, #HFAIZI VN T/3—
XY IROIERERT D Z ERHEINTND (78), L7izhd-> T, JCI-20679 (2 L 2 REIVEH
ELTAR=F Y RO ATREMENHERE S D, AEIOFEBROFIFIZB O TIE, B 60720k
FHPERITBIE SN T, EEEIC L ELEZRO R -T2, N—=F 0 IR ERIE LT 7]
BEMEITRNE B 220, 4k, BERREOHFHZIRBELEDTMEPLETH DL LB X
bivd, Flo, A MFRAIAZEBNTL, BT ¥ = AR B E 725729, JCI-
20679 IZ K BDHIET v R— Y ADRIEDERIER 2NN ONT S, 5%, HERBHCRT 58
BIZBT Db ED, +ORBREBLETH D EEZTWD, AT, NFAT2 | CaN |2
F OB R b SN~ EBAT LIRRE A R T 5 2 & THRIERIZEB T 2 T Ml DOTEME(L D
25 (36), JCI2679 (12X 0 2O DRISHIHI S 5 EEX bILDH T2, JCI-20679 134
EIHICKR L ED XD REBL G A DNEEBEREZIT O LEN DD EE R D, ABFZETIE
JCI-20679 DAERERF & LC AMPK OIEME(L % L7z NFATc2 OFBUL N L- L T\b 2
EEIR UM, ICI20679 12 &% CaN BERIEMED LAY NFATC2 (2xF L EOREEFEL KIF
L TWDDMREE L TWRWNWED | A% OMERE TH 5, FI2ARET MITHEW T ICI-20679
X BREF A~ Hi % LTV D EF 2 BT, EBRC EORREORE TEFEL TV D D),
FIEARTIZ E DR Z LRV BITHEA L TN DO OWN TSR OMERETH 5,

LU EOEERRAE B, JCI-20679 2NBEFIEERA 6 LT, PUEBARZRE S5 2 LR
S, TOEMABFICIEI b2 R THREOEIEMIC X 5 AMPK OEME(k & NFATe2 @
FEUR TS L TND Z ERRIRENTZ, & 51T, JCI-20679 [T ERNBEIE~ ¥ 2E7 L
IZBWTYH, PUERENRZIET 5 2 RS, 2 b OfERIE, JC1-20679 23R T T
HBAR B EEAME MR R ONRE TH DBHEICKH T 285 LWIRIREOEM L LTHETH D
AlREMEZ R LT D,
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H2E JCI-20679 &7 E Y v I FOGHHIZ K 2 HEFEINH|ZhE & VE B O ffdT

2-1. ¥=5

TBZEIE T Rl NFEIE O MRS D © i b B S < . BURICEIT T 2D THEMEE O 5
WEE CTH D, BUUEORBIFEEOIEHR 7L E LT, SEHRIE, Bk, (bsikad vz
EERIEM TN TN D, ALFEEE LT, 7T IALAIT Y a3 ROVERERFRIK L
LT S22, BAMESRE OAAFHIRE P REITK 146 7 H THY . 5 FEAFRIT 10%K
i L IEFICTHRBPARTHY  EOMRITT5TIERY (7). ZORBFEMIANIIET 57 E
Yu X NIZRH 2 @O E O R BLIL RO TERAN 2 ERRIVGRE & 72 > TV D (66), 6> T,
BLWTEZMELL, 7Y 0 ROBHMEZRT 2 2 & T, BIEFEHOEBEKRNT% %2 ks
T DT IRIBRHERIE 2 AT 2 Z L DBRE L SN TND,

WEDOHEIZIEN T, BHFEMIEAREET 5, 7EY v I FICHT 285t Z2 757 5 2
H=ALELT, 7EYVRI FUBIZE>THESINAA— 77 V—I2L»T, I hav
KU 7 OBREHI Y S ERETCHEEIC X 0 ATP OFEAENNTHE U, AR 2T 2 2 & S S
TS (22), JCI-20679 (X2 b2 R THEERTI OEEEEZHET LG THY . TF
YuI RILDEA— 77 U—%I L2 ATP PEATUEER L 5Pt L 5 D ATietEns it S s,
ZZTCTEYuI ROBHMEOFRIRTH LA — b7 7 V—KFENRI har R 7 OB
U Vb DT JCI-20679 NFET D Z Lk, 7Y B I ROEBRESIEOLEICS
IR D ARG A NE T,

ARETIE, BEEOHRBECTHDLTEY 1 KL JCI-20679 & 0FH L7- & & OFuEgEsh#E
EVERA T = X B OW T 21T o 72, B MNBIFEREEMIL Th 5 USTMG HMifd, U251 #f
B, A172 MR, 38 X OWRIC T EY 1 I NP2 <3 b MBIEE T98 Mifa sz W T, 78
7 X K& JCI-20679 % B E 7= (X 0FH CER S W72 B0, IS R IZ DT in vitro |2
TN 24T -7, BRIEABHEE~ 7 AT AN LMBICH Lz, ~ v ABIEREMIC
KLTH, 7EY I RE JCI20679 % BAHES L OPFH CIEAH S B 7= BE O FEMI &Iz
WCRHE 24T~ 72, ZOTE Y 1 I K& JCI-20679 OHFHAZIFIZ ST, Isobologram fi#ATH5
& OY Combination Index (CI fB) fEHTIZ &LV . #EFFHIZRMRGEZ FEH5E L7,

WIZ, BHFEMBICBNTTEY I RIZXVFEsnNL 4 — 7 7 U—%f L. JCI-20679
MBI 2 DB ONWTLC3- I X RV BEO Y = A% 7 vy MENTIZL D56 E21T > 72,
TEY 1 I RORBEIMEICE S TA2 40— 7 7 P —FEICHOW T, LC3-II #2237 ED v
T AL Ty MENTIZ L BRHE 24TV, JCI-20679 OGFFAELS, T 1 I RAHET S
A FREEDO A — R 7 7 U —I1Zxf L TH 2 5 IO\ T, bafilomycin Al Z W T, A
— N7 AV =D RDE NI E R S5 R TR AT o7z, o, TEY RS
NIzt 22 BT 24— b7 7 O —KAFVEIC ATP FEAE S TET 2 BIZITx LT (22),
JCI-20679 352 2 WA OFHME ATV, JCI20679 S ERH- S Z L 2HLNT LTS, #i
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N AMP/ATP ELICEBWT, 2N S OHEAFH A \VITHFHEEN G 2 5 882 O\ T 217

S7,

BB, EARNIERE T VICB W T, T8 1 3 RBXWICI-20679 OO AN, BIFEE
IZXF T DR ERIET DI OV THGEEEZ I To 72, T72b b, b MEFEMIE USTMG %K
MR LAERR LT-BEFEE T L~ A Zxt LT, 7Y 7 I REB X JCI20679 % 2H 1
G L, BIREICB I AR EAERMORAECIHA IS Z L2k s, HiEESHRICS
WTHFEZ AT - 770
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2-2. FEB A

2-2-1. K
JCI-20679, temozolomide (T2577, Sigma-Aldrich), bafilomycin A1 (B1793, Merck, Darmstadt,
Germany) 1% DMSO (ZIAfE L 7=,

2-2-2. ffaEE A&

b MEEFEMILTH S USTMG ifid, U251 #lfa, A172 #ifid, T98 Milidid American Type
Culture Collection (Rockville, MD, USA) 7B A L7z, ~ U ABEFEEMNG & ~ & R B2 s
Bl 1 B F0E L 72 5 1E TR LIRSS 38 21772 - 7=, Luciferase 2378 Hl L 72 USTMG #fifE I
pBLIV713PA-1 (System Biosciences, Palo Alto, CA, USA) %3 A L. puromycin % 125 ng/mL ®
T CHRM U T T 2 L Ick VL7 v a VATV LT,

2-2-3. F U XU T — R YR

6 well plate |2~ 7 ABIEMEMAD A 2x10* cells/well THEFE L, DMSO, JCI-20679 100 nM,
TMZ 50 pM & L < 1Z JCI-20679 100 nM & TMZ 50 uM D ifi F 2RI L7=, 3 BRIZ KU 7
AVER 2 A R E & RS L AR R 10 pl & R 04% U 327 L— (Wako) %
BE LB = ER L7z, Z4% 10 uL AT Countess 11 automated cell counter (Thermo
Fisher Scientific) Zfi/H UM AZFHI L7z, U N7 —@aF L2 PN Lo e flila 2 4
A, RU AR TA—IC Lo CTHAICREINIMlaZEMnE LThoy h LTz,

6 well plate |2 & N RIFIEMAN U251 M % 2.5x10° cells/well THERE L. %! H(Z DMSO, ICI-
20679 150 nM, TMZ 12.5uM % L < % JCI-20679 150 nM & TMZ 12.5 upM Difi J5 2 ¥shn L7z,
HEIRMN D 3 BHRZRITE 2 AR LR CSHF03AI 2R LIz, 5123 HZIChY v
JLBRIZ CHEFRSR IR 2 fH2E U, AR 10 uL E[RIED 04% U/ 7 )b— (Wako) %
BE LB = ER L7z, Z4% 10 uL AT Countess 11 automated cell counter (Thermo
Fisher Scientific) Zfi/H UM AZFHI L7z, U N7 —@aF L2 P Lo e flila 2 4
A, RU AR TA—IC Lo CTHAICREINIMlaZEMinE LThor h LTz,

6 well plate (2 & b BIEMEMAD TS Al % 2x10* cells/well THEFE L, DMSO, JCI-20679 100
nM, TMZ 200 uM % L < (% JCI-20679 100 nM & TMZ 200 uM DO 5 2R L 7=, 6 B#IZ b
U7y AR TR R A R L. AR 10 pL E[RED 04% K~ YR TL—
(Wako) ZiRA L7-RERZ/ER L7z, Z41% 10 uL T Countess 11 automated cell counter
(Thermo Fisher Scientific) %/ UMifacA G L7, MU N7 —@EFEEHEH L&
R A BRI, R Y Tl ko CH IO I M e el LTh v b L,

6 well plate |2t NBIFIEMIIL A172 MIfEZ 2.5%10* cells/well THEFE L, DMSO, JCI-20679
400 nM, TMZ 10 uM % L < (£ JCI-20679 400 nM & TMZ 10 uM Offi 7 2= L7z, 6 B2
U 7 AR CH R I 2 RS L. SRR R 10 uL ERIED 0.4% KU/ T —
(Wako) ZiRA L7T-RERZ/ER L7z, Z4#1% 10 uL T Countess 11 automated cell counter
(Thermo Fisher Scientific) %/ UMifafA G L7, MU N7 —@EFEEHEHN L&
R & BRI, RY Tl ko CHE IO I M e el LTh v b L,

44



6 well plate |2 & ~BFEEMIE USTMG Hifid 2 5x10° cells/well THEAE L, FHIZ DMSO & L
<IF ICI-20679 4 uM & ¥sI0 L7z, SRAIGSINMN S 3 B ;5512 25 H# L DMSO. JCI-20679 4 uM,
TMZ 40 pM 3 L < 1Z JCI-20679 4 upM & TMZ 40 uyM Ol 5 &I L7z, 3 BRI R Y 7o v
JLBRIZ CHEFRSR IR 2 fH8E U, MR 10 uL E[RIED 04% U/ 7 )b— (Wako) %
BA LTI 2 Bk L7z, 4% 10 uL iV T Countess I automated cell counter (Thermo
Fisher Scientific) Zfi/H UM A FHI L7z, MU N7 —@aF L PN Lo e flila 2 4
A, RUNRCTA—IZ Lo THAICR G SN A EMias LTh oo~ LT,

2:2-4. Uz AKX T 0y MENT

FEEEAM A PBS CTYEi L7-%%. il % SDS-Lysis Buffer (50 mM Tris-HCI, 1% SDS) (27 1
7 7 —EBFH5EA] (Nacalai Tescue, Kyoto, Japan) & Phostop (Roche, USA) %% 7= & O CEAf#E
U K L7eds &85 IR Uz, VAR % 4°C, 20,000 x g T 45 i oyBE L. BiEICE
FNDAENES R EEEIR LT, Z o7 BRI OPRE % Pierce BCA Protein Assay
Kit(Thermo Fisher)% FIWTCHIE L7z, Z o /U BEEEMR UTZRIECHIN L, X oV RER
¥J—Z L7z > 71 20 ul IZ Sample Buffer (125 mM Tris-HCL, 4% SDS, 20% 27 Ut wm—/l
10% 2-ANH T h=H ) —/L 0.04% 7 0E7x/)—)L7)L—) ZZ, 95°CT 5 4B
MWEATo72, 15% RU T 27 VT I KT v% Hu Tz SDS-PAGE {5 % FV T4 L Semidry 20
HRGAEE (170 mA/gel, 90 77) & L < 1% Wet REZG 44 E (350 mA/gel, 60 53) % T PVDF
A7 L (Millipore, Burlington, MA, USA) |24 V7 EHERG LT, fERLIZA T L
I% Tris #&E#% (TBS; 50 mM Tris, 2.68 mM KCI, 137 mM NaCl, PH 7.4) {Z 0.05% Tween20 % /Il 2.
72D (TBS-T) ZIREEL LIERR L72 3% D A% A I L7 IRIE S L <1E 5% BSA 1Bk ¢ 7' 1
X LT, BURIZLLFoWadH Lz,

LC3 (1:1000, M186-3, MBL, Nagoya, Japan), p62 (1:1000, 5114, Cell Signaling Technology,
Danvers, MA, USA), GAPDH (1:1000, 016-25523, Wako), and B-actin (1:1000, 3700, Cell Signaling
Technology),

PUR % SOt S/ 7-1% . TBS-T T 3 [HI¥E# L TBS T 2 [BI%EF L7z, PEif%. Clarity Western
ECL substrate (170-5060, Bio-Rad Laboratories, Hercules, CA, USA) % it~ &+, ChemiDoc XRS
Plus system (Bio-Rad) % T X L /X7 EDOMHEIT/2 -1,

2-2-5. FAEN AMP/ATP LLifllE

6 well plate |2~ 7 A BIENEAMAL 2 1x10° cells/well THEFE L DMSO, JCI-20679 100 nM, TMZ
50uM H L < (FJCI-20679 100nM & TMZ 50 uM Ol 5 &2 sl L=, 2 BE MR AR L kY
7 VRS TR R TR A R U A R L T, A L O E & fil 2. sample &
L7=t&. FEHIEH A 96 well plate |2 100 uL 37> sample Z )1 2., CellTiter-Glo luminescent
cell viability assay kit (G7570,Promega, Madison, WI, USA) % 100 uL 3 2H1 X 72, 96 well plate
A D—T1oRE L%, 10 X L THEL Y L— ) — X —%2 AWM %
HIE L ATP J2 B Z2 JE L7z, Sample % PBS T L Cell pellet |2 L 721, Cell Lytic M 100 uL
THMEL 1.5mL = —7Z[AU L7z, 1400 rpm, 4°CC 15 /r[MRE L. 4°C, 15,000 x g
T 15 il O BEL RIEA R Le, 2 OFIK A 25 L 323 EHIE H B 96 well plate (2
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M Z. AMP-Glo assay kit (V5011,Promega, Madison, WI, USA) ¢ AMP-Glo Reagent 1 % 25 uL 9"
DR T, oA —T1 oG Lictk, 1 RO L TifE Lo, & D% AMP-Glo Reagent
2 & Kinase-Glo one solution % 1:100 TIES L7 % 50 uL ¥ oNx > = A 7 —7T 1 3iE%
L7, 1R E L CRRE L, 7 U— b U — X — % FVREETREE 28 L AMP R %2 &
L7z, B 47z ATP LSS LU AMP #2213 DMSO AP L 72BRIC 1 & UAIxHE TR 217
7polz, EioZ OBED AMP/ATP O WSRO #1772 > 72,

2-2-6. JBIHNEET L~ 7 Z & - HUEE L) R O 2

Luc-U87MG #fifid 2 PBS (166-23555, Wako Pure Chemical Industries) 2 pL #1{Z 0.5 x 10° i & 7¢
% X 9 ARSI &2 1B L, 6-8 D CB17SCID ~ 7 AIBAEZ 1T/ > T2, ~ 7 A TR
T CHAEZ1T72 > 7=, infusion system (Legato 130) ZffifH L. FHARSERMEHE A 1 uL/min O X T
FHRED T V7~ 535 AMANS 2 mm, BN 3 mm O EIZHEA LT, BAE% 3 B H 25 DMSO,
JCI-20679 20 mg/kg, TZM 3 mg/kg & L < 1% JCI-20679 20 mg/kg & TZM 3 mg/kg D1 fi % % 5-
L7z, JCI-20679 (3812 3 [B], TMZ 1XIEIC 2 RIEHENE 521770 -7, Bl 1 BRI
U7 2 2k W TCRIGIREE 2 I E LIEEE O K & S &7l L 7=, D-luciferin (126-05116, Wako)
% ERENIZ % 5- L 10 43112 TVIS Lumina XR imaging system % W TR 21772 > 72,

2-2-7. WERHAEATALER

BellCurve for Excel (Social Survey Research Information Co., Ltd. Tokyo, Japan) % i\ Cf#EAT
ZATV, MR FE6R Tl two-way ANOVA with Bonferroni’s multiple comparison test Z 1TV Y, P
EEHEH L7, ~ 7 A% HW 256 TliL Steel's multiple-comparisons test Z 17\, P % & H
L7z, 57z PAEAY 0.05 Riili CHEZEN & 2 LIl L7, HFAZIRIT ICI-20679 12.5 nM-
4uM & TMZ 10-200 uM (23T, A EH 2 B K OWF B L 7o RIS & |
CalcuSyn 2.11 software (Biosoft, Cambridge, UK) % H\ ‘7= Combination index (CI) {Z & ¥ 7l L
7z, CI<09, 09=CI= 11, L1<ClZZNTHAHRZE, MR, FHFHRE BB L
7
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2-3-1.JC1-20679 |12 L 57 €Y 1 I K OBIFIEIZ 3 2 BEFEAH] 20 e O 58

BEEIEIZ R L CTHEEERIZHW O N ABEFO T A X A LETH L TEY 7 I ROBEE,
JCI-20679 23H5RT 2 NI DWW THRGES S 72, v 7 AHRBEFEMIai L O~ o b MBHF
JERIRE R 2 O T JCI20679 & 7Y 1 3 RO PRHALERIC X 2 M2 SR O A
EAToTz, ~ U ARSRBEEEMRE L O N BEEIEA R U251, T8 ICH\W\ Tid, HAl
DT EY 1 I R4 Ak R 2 51 & i 2 S 220 ST, JC1-20679 2045 &, 1E
OB R AR, T, 7Y 0 I FICEHENRH S & LTLOHRA TS T8 IZHEL
Th, JCI-20679 12 & D AR R BIE S iz, A172, USTMG b MEEFRERIIORE AR
BWTIE, IC50 fHIDEEDTE Y 1 2 RE IO ICI-20679 OWiE OB L. BaEHNH %) 5
DR ZGI S’ Z Lz, TR b OFERIT, JCI20679 (X, 7F Y 1 I NI K25 H5EinH R 2
~ U AR, b FBAFERE USTMG #ifia, U251 Mifa, A172 Mifid, T8 fifdd 5 >0
ARIC I W THTRT 5 Z L 2R LT 5 (Fig. 17A-17E),
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Figure 17. JCI-20679 enhances the effects of suboptimal concentrations of temozolomide in
glioblastoma cells.

(A) Primary murine glioblastoma cells, (B) U251 cells, (C) T98 cells, (D) A172 cells, and (E) U87MG
cells were treated with JCI-20679 and/or temozolomide (TMZ) at the indicated concentrations and cell
proliferation was assessed as described in the Materials and Methods section. *p<0.05.

These figures were cited from Figure 1 in Ando et al. Biochem. Biophys. Res. Commun. 2022, 591, 62-
67.
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2-3-2. JBEEREMAIC I 1T D JCI-20679 & T Y 1 3 ROOFHAEIC X A HEL R L ORI
PIES

~ U AHRBHEMIN L O 4 O MEEFEMEERICST 5, JCI20679 1285, T
Y\ I FOGHRZHEHFRNSEEMICEFHE S 2 72, JCI-20679 LT EY 1 I Fa—EL
FCHIN S 7 Fi A OPRE THAEIZHA S W CTREFEMRICER S8, BEHEMHR%E in
vitro “C Isobologram f##7 33 &2 U8 Combination Index (CI fE) f##T %2475 7=, Isobologram fi#ATIX
EHSEREO Y n y MAEHRTHEO, IFH L7ZBEO 7 7y MOERE LV FEAM (C1<0.9)
THIVUZHEDE, ERE (09SCIS1.1) THIUIFHME, EHREI VM (1.1<C) TH
MUEHEPTI R A2/ R LT\ 5, JCI20679 & 7€ 1 2 K% ED50 CHFH LZBEO 7 2 v MIE
MECFEL, MRS RSN, £72, JCI-20679 &7 E Y 1 K& ED75 CHEA L7
D7y MIEM L AR/ E L, ARERERERDMEN R G/, EDTS BT 5 CLEIX
UBTMG AT 0.570, U251 AT 0.549, ~ v ABIFEMAI T 0.553 TH Y . e FHICH
BN EN R ST (Fig. 18A-18C), AU H OFERIE, invitro (23T, JCI-20679 737
Y0 I RO~ 7 ZAHRBIFEMINE L O 4 O v BRI 69 2 BEFEHI 2
REABICHBT 2L 2R LT D,
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Figure 18. JCI-20679 and temozolomide act synergistically in glioblastoma cells.

(A) UBTMG cells, (B) U251 cells, and (C) primary murine glioblastoma sphere-forming cells were
treated with JCI-20679 and/or temozolomide (TMZ) at the indicated concentrations and cell
proliferation was assessed as described in the Materials and Methods section. Isobologram analysis of
JCI-20679 and temozolomide at ED50 and ED75 concentrations is shown.

These figures were cited from Figure 2 in Ando et al. Biochem. Biophys. Res. Commun. 2022, 591, 62-
67.
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2-33. 7Y B I FRAHENBHEICISWTHET 24— F 7 7 ¥—0 JCI-20679 12 K 5%
x

JCI-20679 (2 &k 27 E Y 1 I RO BEFIEAMfaE e 2h R O #5R i = 587 12>V T
LT DI, TEY R I NICHT HAEPMEICESG L TWD Z EpfmE S TWnb 4 —
F7 7 U—IZEB L (22) it 217572, JCI-20679 34—+ 7 7 V—D~—HhH—Toh % LC3-
II Z 2 X 7 S BB 2 P BEARAE PRI S8 72 (Fig. 19A), Z4Ui% JCI-20679 7ML L)L T
— R 77 U—EMHILTWD I EERIBL TS, & 2 C,RIZ, bafilomycin A1 ZLEE A U,
A=K 77 IV —NIBTFLE R EGRERE LS ED, A— N7 7 U—BE R ¥
VRO BEOEMET BN 21T > 72, TORER, 7Y 1 2 RIC X B40PE, LC3-
2 R7EBLOp62 & ™7 BB EAZ TN S W72 (Fig. 19B, lane 1 vs lane 7)., Z DR
X, 7EY I FICLY, MlEFREEOBRIM 2 ERLT 24— 7 7 U—RHEEIND
EWVIHIBEDIFERAERIZAEE L Tz, 62, 7EY 7 I NIC bafilomycin Al Z0FfH7 5%
ZEIZRY  ELICBEEICLC3- # RN B LW p62 X Ny R BB A IS ¥ (Fig.
19B, lane 7 vs lane 8), Z DFERIT, 7E YV B I NIZL DA — b7 7 O—#FE %2 LFF35HDT
B 5, ICI-20679 OPFHIZ, bafilomycin Al JLFEZ L7=5A12, 7Y 1 I RAHIZ L % LC3-
%7 BREIWNpe2 # 37 EREEOHINZHE L7z (Fig. 19B, lane 8 vs lane 6), Z 4L
O OFERIL JICI20679 28, 7TEY BRI FICKVFEEINLIA— 77V —%2HEFEL WD
EHREL TS,
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Figure 19. JCI-20679 inhibits temozolomide-mediated autophagy in glioblastoma cells.

(A) Primary murine glioblastoma sphere-forming cells were treated with JCI-20679 for 2 days and (B)
primary mouse glioblastoma cells were treated with JCI-20679, temozolomide (TMZ), and/or
bafilomycin Al (Baf-Al) as described in the Materials and Methods section. Western blot analyses of
LC3, p62, GAPDH, and B-actin expression are shown.

These figures were cited from Figure 3 in Ando et al. Biochem. Biophys. Res. Commun. 2022, 591, 62-
67.
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2-3-4.JCI-20679 L 57 €Y 1 I RIZL Y L7z AMP/ATP LN

WEOHER . BEEEMBICBW T, 7Y e I ROMBIC LY | Eyitt2 a4 2
RN EA— b 7 7 D—DNFE SN D L, A — b7 7 DRI ATP 381425 Z &2
WEINTWD (22), £ Z TWIZ, JCI-20679 7Y v I K&, BHAIL L EFH L CTIEH
S, MR AMP B KON ATP &4 HIE L. AMP/ATP ORI 21T > 72, & DOifb R,
BIFEMIIC T €Y v I FEEHSE 5 &, T ATP A EICHM (P <0.001) 52 &
ZHERR LT, JCI-20679 Z HAICTER S5 & ATP XA EIZHD (P<0.001) 92 Z & MR
SN, EHIT, JCI20679 &7 EY R REfflHT 5L, 7Y 1 I NIZXDH AMP O
& ATP OHNA 5| X Z 581 x LT, JCI-20679 12 X B BHEZNE (P<0.001) 1M EIE S
7= (Fig. 20A, 20B), AMP/ATP b Z B L7z & = A JCI-20679 OEAIZ LW AMP/ATP it A
B (P<0.001) L, 7EY eI FEEHIES EHREIZIET (P<0.001) L7z, £7=ICI-
20679 E7EY BRI REJIHATAHE, TEY R RIZED AMP/ATP LK T3 A EIZHE
(P<0.001) Sh7= (Fig.20C), ZNHDOFERIZ, 7Y BRI RB¥FFE LA — 7 7V —I2 &
% ATP OPEA% JCI-20679 SHEL TWA Z EREBELTEY, 7Y I Nk olass
REMED A — 7 7 ¥ —% JCI-20679 2380 U, HEFENHI R 2 HEi8R L T D aTREtE 2 L
T\,
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Figure 20. JCI-20679 inhibits temozolomide-mediated increases in ATP levels in glioblastoma cells.
(A-C) Primary murine glioblastoma cells were treated with JCI-20679 and/or temozolomide (TMZ) for
2 days. (A) The relative ATP levels, (B) AMP levels, and (C) the calculated AMP/ATP ratio are shown.
*p<0.001.

These figures were cited from Figure 3 in Ando et al. Biochem. Biophys. Res. Commun. 2022, 591, 62-
67.
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2-3-5. JCI-20679 2 X 2 /ERNBIHIEE T /L~ 7 AZkT 57 E Y 1 I KOFUEENREOHTH
EIES

JCI-20679 73 in vitro DFATIZEWNT, AERTEY v I ROEMAEZERT 2204385 L
etz BAERABWTYH, T8V a I RICX2PUEGIR AR T 2 0 MiEx17-72, & b
FEZEE R R EE 2 A AERE USTMG Ml %A ~ 7 A KIMINICBAE L CRBFEE T /L~ 7 A 2 ERk L
72, IC1-20679 KO T €Y 1 I REFM TG L-BBICHEBERTUERSD R 2 RS RVWHARICE
WC, JCI20679 T EYu REFHLIZEZ A, AERBEOERZIMGET20% P =
0.012) MBEZ S 7= (Fig.21), T D DFERIT, JCI-20679 WAEKRET VIZENTH, 7Y
7 I N X DHUEEIR AT 5 2 & AR L T\ 5,
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Figure 21. JCI-20679 enhances the anticancer effects of temozolomide in vivo.

Glioblastoma size was assessed by bioluminescence intensity in mice orthotopically transplanted with
Luc-U87MG cells and intraperitoneally treated with DMSO (n=5), JCI-20679 (20 mg/kg; n=6),
temozolomide (TMZ) (3 mg/kg; n=5), or JCI-20679 (20 mg/kg) plus TMZ (3 mg/kg) (n=5). The relative
luminescence values after 4 weeks of treatment are shown. *p<0.05.

This figure was cited from Figure 4 in Ando et al. Biochem. Biophys. Res. Commun. 2022, 591, 62-67.
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2-4. BEE

ARFETIL, b MEFEMEE Sk & | ~ v 2 BEFEMRE 2 7 VI HV T ICI-20679
NTEY B I NIC K D MEEEIMHIRIR 2 A RITHERT 52 L 2R L, ERNICBN TS,
USTMG #ifaftti~ 7 AET /VICB W TAHEILT T 1 2 ROFUEEZE % JCI-20679 73 HE5#
THZ LERLT,

HRIERBIFE~ 7 ATT A0 LM BN Lo~ v ABEFEEMIES L OEEoe MB
IFREAIIEL AR (USTMG M, U251 #iE. A172 ffE, T98 #MAE) (Zxf L T JCI-20679 1%, #
fRSEFEIHI R 2R LT, £, RO OMIBICKRT S, T7F Y 1 I RIC K D HEAmHIZ0 R
Z . JCI-20679 YR L7- 2 & 2R LT, HFIC, TS Ml T £ Y 1 I RIZxI3 2 ik 4=
TZEDNWMESNTND (79), BEHES T MG LR, 7Y 1 2 ROMHPEEIL 50
UM AT ECTEEL H 52 EAMESNTHWAEA (80), T8 MIICH LTTEY 1 2 F& 200
UM &0 FIRECER S ZERICH . AREARBEMEZEIRIT R S hholz, LaL ICI-
20679 Z#PFHT 2 Z LIk b | HEFEIMTIZIR OB R BIEL <o (Fig. 17A-17E),

~ U ABEFEER L O e MEEEE USTMG fifd & U251 MifulZ 3T JCI-20679 & 7 E Y 1
T FOHFHZIRIT DUV T Isobologram fif#r &2 W THET L7z & 2 A, ED75 I2B W T
Combination Index (CI) fL23 0.9 Kiii %/~ L7z (18A-18C), CIfHIX 0.9 AKiii TN 2~
EHIWr & D=, ICI-20679 & 7Y 1 X R4 ED75 OJRECEM &7z, HiFmic
HAERBEERDR LR L, ORI FEROZBERICHZEE L2GE. ke s HE
® JCI20679 Z7 €Y REGH LB TL, BEEBOEBIC 72230 BIFER R
OWHINHFREEN D bDOEB LN,

WIZ, JCI-20679 &7 EY 1 I REGH LRI ED X 5 78 X 1 = X L CHYGEINHI D F O HY
AR T ONICTON TR LTz, (LRRIEICRB O CUREERFIEZ RT A =X L LT, M
NREER OO LA — N7 7 V—OFFERGI SR IND 2 EBMEIN TS (81), £z,
BEFFEMAICB N T, 7Y B R hARY R EORBARIZER S, 4A— 7
7FO—EHE L, DA — T 7 D IKAEEICHITN ATP O FRANEZ 0 eI
FRNAEH T2 2 EMESNTND (22), - T, 7EY B I NIZX D FE I DMk
72 A— N7 7 U— OMRENBFEOIGEIRIIMEOUGEIC SN D B2 bD, £ T,
TEYRI RICKVFEEINDA— N7 7 V2% L, JCI-20679 7352 % BT DU THRMT
L7z, ZDOfER, JCI-20679 TR EICB N, A— N7 7V —D~—H—Toh 5 LC3-11 ¥
VR BORBFEERTEIELZEEHLMNT L (Fig. 19A), 7Y eI RE/EHSE
BRiC BF- Uiz p62 # v /87 R LN LC3-II & /87 BoRE &L, JCI-20679 OHFHIC LY
K EOKRFRA LN (Fig. 19B), S 62, 7Y B I RIZL V5| &I &/ ATP RE
D EF-23 IC1-20679 DPFHIC L VAR IR H7z (Fig.20C), ZAULDOfERIL, 7EY I R
ICEVBlERZENDIA— 77 P— JCI-20679 IZXVESN TS Z EE2RBRLTE
V. TEY I NICLDIRFEIRPIEOBE L bt L, HIRRSEFE Gl 2h R 4 858 L T2 FT6E
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PEZIRIZ LTV D,

b MNBIFE USTMG Mz KNI L7z~ 7 AT V2 HWT, EERNIZEB N TS ICI-
20679 LT EY v I ROFHIENRE SN D DN OWTHENT L7z, JCI-20679 L7 E /1
I ROZNENHACIXIEE R Z R S Wi H EARmO A BB\ T, WEz0fH L~
LA, BERIEREEROMEI SR Z R Lz (Fig.21), 246 OfE L, AERMNICBW T,
JCI-20679 287 &Y 1 I FIZ K DS R AR L T\ D 2 L 2Rk L T D,

TR BEFOI bay Y 7HEHEERT OREEHZF>7 =7 4 /L X 755 PD-1 HEWTIZ &
D PSS R AR ST D 2 ENHRE SN TWD (82), - T JCI20679 137 EY 1 3 72
T TR MDFIB AL DPFRIZIB N T HAEHEEZIE N L O 5 FTREMEDN & 5, il 3EHA
DO R DOBGREZAT S Z LIFABROMFREETH D, £ bar R THEAER T HE
HTHDHA 2= U BRSO ZGIEEZ L, Z o 7GICEE LTS
S6K1 DIEMZIK T S5 Z ENHE I TS (83), JCI-20679 12 L% S6K1 DFEHLEIZ %}
T LB X LN BB T IR OWERIZ T 2 iz R & D A 1 = X A OMEHTIE
SBROBFTRETH 5, 7Y v I ROERETITMAAE I OE LI ED TR N — A0
ETHDH I ENMESNTVEN (79).JCI20679 Ik 54— 7 7 P—DIHEINTE Y 1 2
NIZE D7 R b= ZADFFEIZED K ) A 5 2 T D ORRGEEILA % O SERE T &
%, F7o, ICI20679 OA— k7 7 P—OMiilE L LT AMPK ORERE X L, £
D TFHNFORFEE AT =X LDOFERNC O TIES B OMIEHETH S, M2 T, BEICE
Wi IDH X° MGMT O RO A A BEFIE OGRS E LY 52 5 2 En@mE I T
D05 (3). AWFIETHH L7oMiiEIZ W T 2 b OBAR T DO ED JC1-20679 (237 5 sz
(2 E DR B E AT T D ORGEX T > T, i THRREBEG O, JCI-20679 (2
KL TED XD L RITTHORGEISZOWARETH DL, I BIT, TF, K% T
FREME Y o REZ RIS E LTH Y F oLy Uy, BAREEZBRNE L2 har RY TEE
A& U TR CTHERAETRR I, VT oI hay RY THED ST
AN = X LDOFETIIA SN E TR 57, JCI-20679 & O, BT CIXREETH 5 03,
JCI-20679 OARAEME T Mifark ) o EICkH 3 2 AMEIEAZOBMFERE TH D LB b,

PLEOEREZBETH L ICI20679 1, TFEY I Nickvi|lxE@osns4t—r773

—OFEEHEL, JCI20679 £ 7Y 2 I FEOFEAIE, in vitro 3 X Win vivo (2B T,
FEZRAY & D W TN 22 FUEE S R O BIEH 2~ 2 E B3 60T o 7,
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=i

O\
RN

BT EEF ORI T £ 1 I NI T 2 mWIRRESIEZ R L, £OTR%ITmD
TRETHD, TOd, Fi-pipEE, Lobir, 7€y a3 RCHT 2852w
D PEORIEPRMETH S, FHF, BIFEO SRR ZF L 5 2 B EFE i G
WNER SNTEY, ZOBFESRMIEEROMLEIC L AIEEEFIEOSESF I TV D,
7t M= R LA ICI-20679 13, X by RY THEAEHRIEEEEEZ AT 5 Z LR
STV DHEEHAL AW CTH 5 13, JCI1-20679 12 X B FE A D23 AFRALIZ %9~ 2 HEFE B 2h
N, FEEZI hary FUTHEEER T HEZN LIEERATH L, $F20FTHROD A=
ALBLORBBNZOWTI R TH o7z, o, BHFREICHT 2 RIIMFT SN TRE LT,
X HICB SIS T 2 AEDRITESAATH -7, £ 2 TR TIX, BEFEMR
B L OVBEERES I %t 5 JCI-20679 OEETEINHEINREOER A H = XL EfEHF L, 7. 7
Y B RNEOHFHRBEOHREZ BT 5 Z L12 X0 JCI20679 BT E Y v I REHEICE
2 BB O TR L 7=,

#5 1 B CIE JCI-20679 23, Zr{bahiE L7 #28 RIBSF BRI &t UC, BRIk <ot
LT, LVKBECHREREST D LE2ALIC Lz, Z OBEFIMEIZhRII, L&
DA IER S TND Z & %R LTz, JCI-20679 73 B ERME AR IR O HE M 20 Fe 2 F8 3~ D BRIk
W, HERAPN AMP/ATP oo E5-. A2 ML 2B B —2F AMPK OV U EE{KIC X A5 M
fb. R hay RYTHEMOK TEZET, I har FUTHEAK I HEORRETHLZ &
ERTHEZGEHILTWDLZEEHLMNI LT, £72 AMPK DOEMEALIZH] & W T
NFATc2 OFREEDIK N A5 E# 292 & T, JCI-20679 3B IF A0 L O HE5E A #0ifi] L T
HZEaR LT, SHIT, JCI-20679 1ZAEKRNBEIEE 7 L OMERZ I L, AR % Ik
FXHbZ a2,

B2 B TIE, JCI-20679 12X 57 EY v I ROPUEER ARSI G L2ERAZH LML
72, JCI-20679 i3 & MBEFEMALT L O~ U ABIFEHIIZ B W TTE Y 7 I ROHEAEHNHEIZ)
WA Lz, RIS, 2 EH 75% effective doses (ED75) DIRETOOFHIZ LD . #EHFEM
WA BRI EA R LT, ICI20679 137 &Y 1 3 RIC L0 FHH S 5 M etk o 4
—h7 7 U—%, JHT R ER LT, b MBI USTMG il d RIMIZEAE LT~ 7 A
ETMIBNT, ZRENHAITIIREZ RS R VHECTHEZHT 2 &, FEIESIE
JEOMHENR AR D=, b b JCI20679 (37 E Y 1 2 NI X - THEIE X2 it re
EEOA— 77 V—Z2MHEIL, 7Y 0 FOERAZEMSE 5 2 L CRIFEOERMHI
WEETRT EBZ LN,

ARFFEIL, JCI-20679 23, BEEIEMAICX LT hay RU THEAKRIAEEEZRBEL T
ARIE B O IR % £ O HEFEIHIZ R 2 " 2 E A B C L, F£72 JCI-20679 OYEF A
=X AIZIE, AMPK OV UG X DAL & . ZHUT5I & VT4 U5 NFATe2 #55 K 1
DOFBEOIKTNEE L TWDZ EE2HLMNI LT, 72 ICI-20679 1%, BEEEMILD 4 — bk
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T V= LIeTEY B X FIOA T oA R T S OIS A A TH D AREME 2R LTz,
ABFFED RN, BEAF OTRHRIE TldtRsd THEHAME T H 2B OB RE O M LICH 545
AR Z R T b D EER D,
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AR AEZAT LA EE L DODICHIZY, HBELR2EEGLHE 2B £ L7 al#h3E
BRZ BERESESE H F HEERICRERIHEER L E T, ERINICHEEY
AR SCVERRICE D F TOMIRICHLE R AX L OBGO T80, WO LD b EIC 7o 0 #4E
WOHEREA THRNZ LE L2 & EEGH L O BELR L B ET,

i L OB D NTHEFEES V £ LI A KT RRES Y il WS &
%, WSS 0 Ta] ZaRICESELA L ETET,

AIFFRDOBATIZHT= D IC1-20679 % THRAENZ 2V RUHER R SEMREESH /)
B OBEAN O MEER, REREAE KRE W LRS00l HR L T ET,

ARWFFEDBATICH T2 D HBN S 70 b N B R = E 2 0 0 £ LI ERA RS RR
fE s BUR RE BEICO X VEILE L R R

ERRREZLIET L 0 BEICE D £ TEREMNOA L b P 250 TS L OIS
20 E Lo EEER R ARG Aol R EReE T4 i e 1l
AR OEE EhoESA By EEOLDIDERLE L R ET

AWFEDZITITH /) L T IEW T sUBEER RS BRI 20 Rl i T
L b Bl M FLAoWNCHEAERRY: BRIEES Y 22384 W T
FEEZF LD L LIaEEN T BRIEGEB OFME AR O NS AZEED T 2 120 &
DL L BT ET,

BBIZ, BxDEEEZZZ TR WEFERICODNSEH#EZ B L B 5 & 3kc, KRERA
EEED D ZTHEAXRTERSZ LT TFE o B RRICE RSV LE T,
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