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[AA] o] 1: TCF4 (Transcription factor 4)¢ A}EzZPdAE A3 X8 €& &9l

A3 | AAde] wge we o]Fo] Hi, IHUFw ond HIHLEFHA o3 HEHI
A=A, AU s S el e $o HEz Z9-F1 ringll A dojAth. wigs f8] A E
g u7tx] o] sk &AL 4T Optisol —GS (Bausch and Lomb Inc., Rochester, NY)ol A &= Uc}t. AEE= o]
ol de 7l Wiel wa wj g At

(2) RNA A&l (interference)

TCF4 (Transcription factor 4), O0CT3/4 (octamer-binding transcription factor 3/4), GFAP (glial
fibrillary acidic protein)] &S A a|3}7] Ybe] siRNA(small-interference RNA) =4, TCF4 (sc-43525),
OCT3/4 (sc-36123) B GFAP (sc-29332)°l th¥k siRNA B H]5o]% 24 siRNA-ZFQ =A% (sc-36869) (=74
jZ)S 'Santa Cruz Biotechnology (Santa Cruz, CA)'ollA F-438FAtt.

g Z2MEFY] 3000 (Lipofectamine 3000, Invitrogen, Carlsbad, CA, USA)®} 10 nM 5X¢] TCF4, 0CT3/4, GFAP
of ek Sl siRNA B siRNA-EFQZAQl (Edadd 589 3Rle A% A4 BUHY Qlxte]7|e
& AFES] ElAI AN AT

48X & EWAAME & (transfection efficiency)™ 95.26 + 1.10%°]th. EA;AA
58 7HAbo] o] &3Ftk. TCF4, 0CT3/4 % GFAPY] H5(silencing) EI= d2¥ &

(3) TCF4 E}AP|=F o]43 EdXEA

TCF4 & Z71o adsS dolrr] 93te] CRISPR/Cas9 Al 2~ElS AF&3}9tt. TCF4E 913+ 'CRISPR/Cas 9'+=
Santa Cruz Biotechnology (sc-400607)o|A FL3tgct. Ed~dAHAe ey 30008 Ag35h
A &3P T, 4847 T 9 AEl BRS A}L3le] TCR4 #ars gate dolsigit).

(4) AT A= A

M3E ZAL AzAte] zR2EZ ug CCK-8 oJAlo] (Dojindo, Kumamoto, Japan)E ©]-&3to] =Astt). AE
(2 & 10" AT)E 96-2 SellolEo] Wi 5% (0,2 ETH 5 H97]o0A 221k wjFasivh. AEE 5% C0,
stoll A 37Cell A wike ¥, CCK-8assayE Al HaFAtt.

CCK-8 &S H7lelA] &8 100 ple vixE Fwo= ARy, Fst U= ELISA 2]t (SpectraMax 384
(Molecular Devices, Sunnyvale, CA, USA)E o] &3}o] 450nmoll A FAsta, 2FE Hir (SD)ozE FEA| L.
T2 FEe A E¥A e W T gxay HEEE 1dHdY.

(5) MIEZ=Z ol AN 54 A,

nEZ=gol A (Ay,)E JC-1 94 (BioVision, San Francisco, CA)S AFE3le] SAHIT. ATELS &
2 96-4 ZPo]|Ec] HF5 o] siRNA9 CRSPR/Cas9 Al ~ElS o] &3] TCF49] #dS Adf|stAY S7FA H T},
JgFo ~HAEZZZ 0 Zu|E (SFM 25, Kontron Instruments, Everett, MA)E o]&3}o] of7] 3} 488 nm, W
= 3 525 mmell A HAYEFS A, o37] 3 549 nm, HE 3 581 mmell A AAHFE S T)
JC-19] A /= 333 H&& AMEste] PEZEg ol HYE SA ST
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(6) AZ W} B2 A

AE W AL J_7] DCFH-DA (dichloro-dihydro-fluorescein diacetate; Invitrogen, Carlsbad, CA)E A}-&
st SA431Slo. Ei‘é 2 21 E (spectrofluorometer, SFM 25, Kontron Instruments, Everett, MA)Z
ARg-3to] o] 7] JJr 5 nmm¥} W& 38 530 nmoll A S 318l

(7) ATP BA &A

ATP A& ATP =4 J]E (Molecular Probes, Inc, Eugene, OR)Z AF&3to] =A3sch. 24 (luminescenc
e)2 LMax™ vwlo] a2 Z#o]E Ful=u]¥ (Molecular Devices Corp., Sunnyvale, CA)Z ZA3FATE.

(&) =" £EX& AME did 29 g4l

MEZ o NE F2H (homogenate) W= ujFHo|A] At} HlkAS A AT F RIFA W ((9.1 mM dibasic
sodium phosphate, 1.7 mM monobasic sodium phosphate, 150 mM NaCl, [pH, 7.4], 1% Nonidet P-40, 0.5%
sodium deoxycholate, 0.1% sodium dodecyl sulfate (SDS), 0.03 TIU/mL aprotinin), protease inhibitor
cocktail (Sigma-Aldrich, St. Louis, MO)¥} phosphatase inhibitor cocktail (PhosSTOP; Roche, Basel,
Switzerland)E& E3HZ AEE A2lect. 2000 rpmO 2 1087 AR & 4F A0S dQa, -70Co 5
Astgie,

Qv EFLe J|EY WA R A|83}R L, rabbit anti-human TCF4 antibody (sc-13027, Santa Cruz
biotechnology), goat anti-human OCT3/4 antibody (sc-8629, Santa Cruz biotechnology), mouse anti-human
GFAP antibody (sc-58766, Santa Cruz biotechnology), rabbit anti-human ERK1/2 antibody (abl7942, Abcam,
Cambridge, MA), rabbit anti-human pERK1/2 antibody (ab4819, Abcam), rabbit anti-human GSK3 3 antibody
(ab32391, Abcam), or rabbit anti-human pGSK33 antibody (ab75745, Abcam), rabbit anti-human SIRT1
antibody (sc-15404, Santa Cruz), rabbit anti-human B-catenin antibody (ab325572, Abcam), rabbit anti-
human CDK1 antibody (abl31450, Abcam), rabbit anti-human cyclin D1 antibody (sc-718, Santa Cruz),
rabbit anti-human AMP-activated protein kinase antibody (AMPK; sc-25792, Santa Cruz), rabbit anti-
human phosph-AMPK antibody (pAMPK; sc-101630, Santa Cruz), rabbit anti-human LC3 antibody (PM036, MBL
International, Woburn, MA, USA), mouse anti-human KLF4 antibody (Kruppel-like factor 4; MABC631,
Miilipore Corp.) or rabbit anti-human NFATc3 antibody (nuclear factor of activated T cells; sc-8321,
Santa Cruz) o2 4z dAZS A3k F, o)zt AZ A 8staL, '5-bromo-4-chloro-3-indolyl-phosphate
(BCIP)/ nitro blue tetrazolium (NBT) color development substrate (Promega, Madison, WI)'ZE A}&3&}o] b
ATt dlolH = o]wA] A A|2=ElS Fako] A8kt

(9) A UH

HlolE = 'Mann Whitney U' Ao w& 'Kruskal-wallis' #HAS ARgsle] H71gch, P 3t <0.058 EA 8H7
o2 guQl= Aoz ).

2. A% 43
(1) At o) A Ed A TCF47F 0CT3/4 <+ GFAS] A X3.9< &9

g A 2= 2xola FE|RE vl At (= 19 A). Z0-1 (zonular occludens; green)® 3% < Alo]
vk Zbe g A 2 o] WERA A (tight junction)S BAFET (blue; & 19 B)

GFAP, OCT3/4, TCF4¢] WdL 928 BERow HrlEgrt.

TCF4 &L TCF49] Wk siRNAo) 4

S Ao, 0CT3/4 F GFAPo] thdt siRNACl ols|lA &= Wakx] okt
(p=0.029, Mann-Whitney U test; 29 A).
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HS TCF49 tlsh siRNA HEE 0CT3/4¢] tlgh siRNAo| olaixE 7hastgdon) (p = 0.029 % t}),
Sk siRNAO 9 &llA = WakA] Ut (&= 29] B).

0CT3/4 =&
GFAPo) )]
GFAP U3 & TCF4o] 3k siRNA W& GAFPoll thdl siRNAol 9siA 7Aastaith (p=0.029 %Z t}; & 29 ().

TCF4 A&l (blocking)+ =& 24l AlelolA] Z]vpolA] 3 WEF (glycogen synthase kinase 3 beta)e] <123}
(phosphorylation)E& ZAAIZAL (GSK3B; p=0.029; % 2¢ D), B-7}eld(catenin)d WAL Z7HAHTH
(p=0.029; = 29 E).

(2) AFEZ S Al XA TCF4E 0CT3/4, GFAP, GSK3B, B-7leEldel 23L& xdg

si-TCF42 TCF4 ZdHE AdIsIA T (52.61 £ 5.43%), TCF4ol] tiSHCRISPR/Cas9 (&= 3olAl 'pl'= FAIH)
TCF4-S IPFFAIZTE (38.62 + 17.41%; % 39 A). B-7FEIIS TCF4 Aol o) F7Fst3iar, TCF4 3}akd o
o8] AT (p=0.029 ¥Z t}; = 39| B). GFAP ¥&-2 FCF42] Adllel ol 7rashslar, TCF4 dde] <
& =71kl (p=0.029 =5, Mann-Whitney U test; = 32| C). GSK3B-2 TCF4 A&l o) 728+, TCF4
o] o) F7FsFAT (p=0.029 %% v}, = 39| D).

(3) AU T A XA TCF4-2 v EZ=g o} 7|5 (mitochondrial functions)S ZE3

mEsgole] AZES (mitochondrial viability)e TCF4 Aol o8] 723193, TCF4 shutdle] o|s) %73}
At (p=0.038 % 0.026, ZtZt, Mann-Whitney U test; Figure 4A).

nEZ=gol w A9 (Ay,)E JC-12 AU (£ 49 B). A w,2TCF4 Asfol &) Aasta, TCF4 I
ol o3 ekl (p=0.005 2 0.038, Z+-7}).

3, HE W ROS AJAHS DCR(dichlorofluorescein) @#H oz A&, AE Wl ROS HA-S TCF4 Aol
o8] FrlebRar, TCF4 o] o8 A (p=0.027 2 0.001, Z+zh; = 49 €). A3 ATP Arbgke
TCF4 A 8ol os] ZFAstgar, TCR4 ¥pado] o &l Z7bsldth (p=0.009 2 0.026, Z+Zz}; = 49 D).

3, AMPK (Activation of AMP-activated protein kinase): TCF4 Aol o]s] A3}, TCF4 3}t o
1 Z7bslaith (p=0.029 %% t}; ¥ 4°] E).

it
o

o

#H, SIRT1(Sirtuin 1) W&#HL TCF4 Aol o8] F7Fslla, TCF4e] p-dd o3 #as)

e St (p=0.029 ¥
o} & 49 F).

B

(4) AT NIAENA TCF42> AXE F4 E NXE F7|15 243}

AE AET (Cell viablility)S TCF4 A3fjoll &l 7HA3Ha, TCF4 Idao] oaf Z713dct (p=0.001 2
0.005, Z+Z}, Mann-Whitney U test; = 59 A).

ME Z2]%5 (Cell proliferation)& TCF4 Aol ol Asrar, TCF4 L&l o8] =718ttt (p=0.026
% 0.038, 7tz I 59] B).

AE F7] B4 (Cell cycle analysis)olA '% cells in S-phase'ts TCF4 Aafjol ols] 7+A3stA i, TCF4 3}
e od F7Fsklth (p=0.001 ¥%F th; & 59 C).

pERK1/2 (Phospho-extracellular signal-regulated kinase 1/2) TCF4 Aafjol] & A3}, TCF4 Ity
o s 7kttt (p=0.029 2 0.348, 77 % 59| D).

CDK1 (Cyclin-dependent kinase) &L TCF4 A afel]l 9ola] 743 ar, TCF4 o] & =7}stich
(p=0.029 &% t}; = 59 E).

Aol & ™ (Cyclin) D1 &S TCF4 Al o3& raskiar, TCF4 ol o3 F7ksilth (p=0.029 FZ t};
T 59 F).
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(5) AR A T A TCF42 AE APEE =43
'"Cleaved caspase 3' W& TCF4 A& == #add o Wsl7F Ut (= 69 A).

3+ | 'Autophagy ratio of LC3-1I/LC3-1 expression'®l] ¢]3] H7lEg=d (X 69 B), TCF4 A& LC3-11
e S Z=7MA AT (p=0.029, Mann-Whitney U test).

(6) AFZZA NI A ZAA TCF49} AAF QARE (transcriptional factors) 7He] A3 A4
0CT3/4 &S TCF4 AH&fo] oste]l s, TCF4 ol o3 Zrtstgdtt (p=0.029 %% t}, Mann-
Whitney U test; = 79 A).

KLF4 (Kruppel-like factor 4) ¢} NFAT (nuclear factor of activated T-cells) ¥&-& TCF4 A& <& Z7}
akolTh (p=0.029 =% = 79 B 2 C).
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