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7 A A
FrHY
ATE 1

OCT4 (Octamer-binding transcription factor 4) ¥Z&  [HNF13 (Hepatocyte nuclear factor 1-beta)
oE - HNF6  (Hepatocyte Nuclear Factor 6) @z, 2 HNF4a (Hepatocyte nuclear factor 4-alpha)

OCT4 (Octamer-binding transcription factor 4) Y&  [HNF1B (Hepatocyte nuclear factor 1-beta)
ol - [NF6  (Hepatocyte Nuclear Factor 6) Wil = HHEX(Hematopoietically-expressed homeobox
protein) ¥,

S ¥3ete=, AAEREE F@AE(Cholangiocytes) 29 A3 F 28 FAE
AT 2
2AFA]
A4 3
A 1o oA, 7] AMEE AFoHE (fibroblast), AL, ESAHE, AAME, BHAE, BA
E, BFAE, FAAIAE, AudA FE23 AAME, fAAE, wdHE, GAE, BAZE, FIAE, A4
A2 (astrocyte) AME, AH 7|2, YR ZF7|AE © S8 SVIAERE o]Fojx T A8y 1
T ol RS EAHo= d, AAEZRE FIAE(Cholangiocytes) 29 HH AR} g 2AHE
AT 4

A7) AR AE meld HEE Eihehe

A8 40 oA, A7) ¥WEE EgkanE WE, mzus ¥y dlolgs Wy, dEntolH s WE, HER
vlolg] 2~ (Retrovirus) WE, HIV(Human immunodeficiency virus) ¥E, MLV(Murineleukemia virus)®¥,
ASLV(Avian sarcoma/leukosis) ¥, SNV(Spleen necrosis virus)® ¥, RSV(Rous sarcoma virus)#H,
MMTV(Mouse mammary tumor virus) B, o}dx=nlo]ziA~(Adenovirus) HE, olHlx= #E  wHlolx
(Adenoassociatedvirus) HE], 2 A AZ@ A dlo]e] A(Herpes simplex virus) WE 2@ ozt
(episomal) WE = o] Fo 15 o] WH RS 5EHoR st AAERFE FHAE

AT 2
(Cholangiocytes) =2 # % Hf”ﬂ TE8d 4=,

A7 6

AT 7
ATE 6ol oA, A7l 2AAELS dAS IYsteE A e AV ARV 29d 9HE sk
2, AAEE in vitrodoll FIAMERE HAHuAE st 3
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A7) BAS dAEy] 9ste], B @& OCT4 (Octamer-binding transcription factor 4) T IHNF1B
(Hepatocyte nuclear factor l-beta) w9 & = HNF6 (Hepatocyte Nuclear Factor 6) ©rulag E3lal= AA
ZZHE F3AE(Cholangiocytes) 2 AW F 58 ZAHES A3},

o

ol
o

oleh, ¥ W@ B8 A 4

(<)

oo A ALgeh= A H A B3 (Direct Conversion)'s ALSAEAA AFH o2 AEEYS 7= A
St ) MEZ] AS feshe A4S d3oh(Kim, J. et al, Neurobiol. 22, 778-784, 2012). ©]
© FrEvs=7]1M%E(Induced Pluripotent Stem Cells, iPSCs)® X &1ew] sl o]& AlEstste] HA =
ANEZ BHEool st FH 71E 2, FERTEV/IAXEGAE AXA g1 uE B43E MEEe HIks
fFrEgtthe "HeA ztolE 7HAY, dAl AP uaksts AWRdE ) Aok s T o]8d JteAdS AW
Aol FAA 2w D Ay FolE FEE F UE VR dHA 3
2 ol gaAMoA AFEE APuAEst FEE
o4 INF18 (Hepatocyte nuclear factor 1-bet
A, HINF4a (Hepatocyte nuclear factor 4-alpha)
protein) ©@AZ o]Fojx FOoZHRE XMEH 1F o
2 0CT4 (Octamer-binding transcription factor 4) Wz HINF1B8 (Hepatocyte nuclear factor l-beta) %
w2 9 UNF6 (Hepatocyte Nuclear Factor 6) @9 AS X33t XAEE HAANEREY AHuAEZE s
o}, w3 B oado s A A dAAGE OCT4, HNF1IR 2 HNF6S E3Fels A& HNF4a (Hepatocyte
nuclear factor 4-alpha) @2 E+ HHEX(Hematopoietically-expressed homeobox protein) &S ¢ ¥3g+

i

m

&S 0CT4 (Octamer-binding transcription factor

_]

o=

2 2 HINF6 (Hepatocyte Nuclear Factor 6) Wil
A=

=
Wz 2 HHEX(Hematopoietically-expressed homeobox
(e}

e EIE S ATk B el TAH QAN

o 2y

°

A7IAL, 7] Z2Adwel o AMERRE dRAERe] AHwabw s FAskgi).

w wge] AYuAEst fEg 2B X awde gwds sgste i £ 3] kAt
E=lE el ojste] AlFd 4 o, ofd i W] AHuARS Fa8 2SS ddS AT 9
AheAt e 7] Skt medd WMEE 29 ¢ dn

B o9 o]l OCT4 (Octamer—-binding transcription factor 4) ¥z HNF1B (Hepatocyte nuclear factor 1-
beta) @& 2 HNF6 (Hepatocyte Nuclear Factor 6) w2 HNF4a (Hepatocyte nuclear factor 4-alpha)
okl 2 HHEX (Hematopoietical ly-expressed homeobox protein) T@alaAZ o] Fojx F o7 RE Ay 13 o]
Aol wmiAde ojo] wMlAS FYsh= Ak FHE AFE 4 du. 7] 0CT4  (Octamer-binding
transcription factor 4) T Z& HNF1B (Hepatocyte nuclear factor 1-beta) T2 = HNF6 (Hepatocyte
Nuclear Factor 6) ©¥ 2 HNF4a (Hepatocyte nuclear factor 4-alpha) T 2& % HHEX(Hematopoietically-
expressed homeobox protein) @M AR o] Fo| FoZ2RE MeEld 15 o[ wlde QIzk W, <F, A,
A, HE, AU, 59 FHF FE FAUY EE 0CT4 (Octamer-binding transcription factor 4) ©Hul=a,
HNF13 (Hepatocyte nuclear factor 1-beta) w1z 2 HNF6 (Hepatocyte Nuclear Factor 6) T & HNF4a
(Hepatocyte nuclear factor 4-alpha) w2 = HHEX(Hematopoietically-expressed homeobox protein) T
AR o]Foijzxl woRRE A¥EH 1F o wwAg xS 4 k. Eg, B U AL§ 7Hed 0014
(Octamer-binding transcription factor 4) w2z HNF1B (Hepatocyte nuclear factor 1l-beta) ¥z H
HNF6 (Hepatocyte Nuclear Factor 6) w2 HNF4a (Hepatocyte nuclear factor 4-alpha) ©@w¥za o
HHEX (Hematopoietical ly-expressed homeobox protein) TFHZE R o]Fo]x FOZXE Mely 1% o]Ate] whwl
A o5 okAE(wild type)o] ot AMIES zheE wAEgl oy gl 0CT4  (Octamer-binding
transcription factor 4) T & HNF1B (Hepatocyte nuclear factor 1-beta) T2 = HNF6 (Hepatocyte
Nuclear Factor 6) ©¥ 2 HNF4a (Hepatocyte nuclear factor 4-alpha) T 2& " HHEX(Hematopoietically-
expressed homeobox protein) THHA R o] Folzxl FoRRE HElg 13 o|Ate] whilzo] WolA (dA, Z+
A o] ol (subtype) E)E X8 4 Ut

OCT4 (Octamer-binding transcription factor 4) w2 HNF1B (Hepatocyte nuclear factor 1-beta) Tzl
2 HNF6 (Hepatocyte Nuclear Factor 6) ©¥& HNF4a (Hepatocyte nuclear factor 4-alpha) waiz o
HHEX (Hematopoietical ly-expressed homeobox protein) Tl Z o] Fo|x F O ZXHE XAEHE 15 o] tw
2ol WolA@ 0CT4 (Octamer-binding transcription factor 4) @2 HNF1B (Hepatocyte nuclear factor
1-beta) ©¥ & 2 HNF6 (Hepatocyte Nuclear Factor 6) w32 HNF4a (Hepatocyte nuclear factor 4-
alpha) okl 2 HHEX (Hematopoietical ly-expressed homeobox protein) Tl A& o] Fojzxl o2 XHE A

T oo A HA ofw|xit AFo] st o] ofmiAt X|TF AA, AY, HIEAA EE B4 A
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[0029]

[0030]

[0031]

[0032]

[0033]

[0034]
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7P A A (wild-type) T o] 5159
3 A]

A FAF ARety 4L vehis
3]

2}7] 0CT4 (Octamer-binding transcription factor 4) ©¥l&  HNF1B (Hepatocyte nuclear factor l-beta)
chld 2l |NF6 (Hepatocyte Nuclear Factor 6) ©@¥]2 HNF4 a (Hepatocyte nuclear factor 4-alpha) @)=
2 HHEX(Hematopoietically-expressed homeobox protein) T A=Z o]F o7 F o ZHE AEd 15 o]y o
Wz = o] WolAl= HAdA EYEHAY, AFEH £ Ao E A FH (non—naturally occurring) A
(?_:]-

o}

T3k, A7) OCT4 (Octamer-binding transcription factor 4) @& HNF1B (Hepatocyte nuclear factor 1-
beta) ©rd = INF6 (Hepatocyte Nuclear Factor 6) w2 HNF4a (Hepatocyte nuclear factor 4-alpha)
chld 2 HHEX(Hematopoietically-expressed homeobox protein) ©F¥ZA & o]Folzl Lo ZHE AEld 15 o]
Aol wilAds FYste AR ol TE AV vkek e ®WolAl el 0CT4  (Octamer-binding
transcription factor 4) W™z HNF1B (Hepatocyte nuclear factor 1-beta) ©¥l@ 9 HNF6 (Hepatocyte
Nuclear Factor 6) @& HNF4a (Hepatocyte nuclear factor 4-alpha) T2 2 HHEX(Hematopoietically-
expressed homeobox protein) @Az o] Fojx FoaRE Mulg 1E o4 uMzaS mgsle rAdR
A, Bl olde] A7I7F X &, AA, AS e o]59 X3l o ®eld 4 o, HAdeA EEE Y 3t
st RS o] §sto] Az 4 k. 4d7] 0CT4 (Octamer-binding transcription factor 4) @& HNF1
B (Hepatocyte nuclear factor 1-beta) w8 = HNF6 (Hepatocyte Nuclear Factor 6) wad  HNF4 a
(Hepatocyte nuclear factor 4-alpha) ¥} 2 HHEX(Hematopoietically-expressed homeobox protein) T+
AR o]Fof ToRHE Aud 1F oY dldS IYste QUVIMNES Zve @A T e olFdd
]

K

=
2~
T

32

R B

=
F Jon | DNA E2H(A, cDNA) FE RNA (mRNA) #2214 Qo).

B oumol o fHAE, B Wi 0CT4 (Octamer-binding transcription factor 4) w2 HNF13
(Hepatocyte nuclear factor 1-beta) W& 2 HNF6 (Hepatocyte Nuclear Factor 6) Wz, HNF4a
(Hepatocyte nuclear factor 4-alpha) ¥} 2 HHEX(Hematopoietically-expressed homeobox protein) T+
Az oozl FoemFH AEYd 1F oo dMEs sddke dbEAE 014 (Octamer-binding
transcription factor 4) W™z HNF1B (Hepatocyte nuclear factor l-beta) ©¥& 9 HNF6 (Hepatocyte
Nuclear Factor 6) ©¥l& HNF4a (Hepatocyte nuclear factor 4-alpha) w2 2 HHEX(Hematopoietically-
expressed homeobox protein) Tl AR o]Fojx Lo RRE Aew 15 olite dulAds mgss A L3}
3} OCT4 (Octamer-binding transcription factor 4) Tz HNF1B (Hepatocyte nuclear factor l-beta)
2l 2 UNF6 (Hepatocyte Nuclear Factor 6) ©¥& | HNF4 a (Hepatocyte nuclear factor 4-alpha) w2
2 HHEX(Hematopoietical ly-expressed homeobox protein) @A =Z o]Fojx FogRE Mg 1% ojate o
Mg S ddste dyo] Add FHE AHEE 5 ook

1)
T
=
o
fru
>
o
N
2
12
jine
i
o
1)
T

=
wgk 2 oo 2SS gHAEE APua 23 fFEE 7 e AARIAE ¥HE §otd =Y e
g, 2 2golr 88 5 e HHE S = #g, ulolz]x WE, dEnpe]e]x WE,
HEZnlol# 2 (Retrovirus) #E, HIV(Human immunodeficiency virus) ®E, MLV(Murineleukemia virus)® ¥,
ASLV(Avian sarcoma/leukosis) ¥, SNV(Spleen necrosis virus)®E, RSV(Rous sarcoma virus)#H,
MMTV(Mouse mammary tumor virus) ¥, o}d=nlo]#ix(Adenovirus) HE, oldl: T wlolyx
(Adenoassociatedvirus) 9H, 3232 AHEFH2x vlo]y = (Herpes simplex virus) WEH % gz
(episomal) WHZ o]Fo|z]l wollA HElE 15 o] e WHA F Ao}, ool A=A ket

ok o] A2 el YA o= dEHlo]| el ~E £3F 0CT4, HNF1B, HNF6 2 HNF4a =3 == 0CT4, HNF1

_7_



[0035]

[0036]

[0038]

[0039]

[0040]
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[0045]
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B, HNF6, HNF4 a3 HHEX 3o AHuAesAAg AML] thmelza dee Afobzel =gsta 47)
o1 A2 o] 24 WEAAA AGoNEE gHaze AP AP, w3k A & E

transcription PCRE Falte] Agaapst Qlatg =i el Afotazels o
B g o] bl e Felskgin

_I

2 oA go] "AAE"E, AAANEE AL BE AEE Hlste A F don, oA, QI T,
&, HA, A&, HE, dY, N T 2 55 Y] A Ee ByE A ok Eg 2 i) 2=
2 AMEE FIAMER ARuA B3 2 ¢ Jde=d, A7) AAES AFolAE (fibroblast), A3AE,
TEME, AFAEL, BUAEL, BIAXE, BYAX, FASIAE, LA FE2 AAEL, AFIAE, a7
A, GM2Z, BME, FIAE, A uAE(astrocyte) BAAE, A7 S7IHE, YR S7|HE 2 S
Z7|MER o] FolX TolA AEEE 1F ol dd & ok, ofo AgEA gevh. vhek, 2 o A%
ol A A o= A7) AAEZE AFotA TR L3,

Bodbgolq go] "H@AE (Cholangiocytes)"i= H3 (bile duct) AY|AE (epithelial cells)E =3t}
A7 7oA, FHAEE HES BHshe 7leS dhrh. e, 2 dyA "EWHﬂi"t e HHAEE
wetar, oE B, £ Iy Wi wE APuAEsE Fike AMERFEH fEEH SHAE EE dU)e
Fed 1 EVINEERY E3td gHAEE s S ok

ek 2 IS AAEERYH gIAERe] AHuaEst Fe8 2AES AAE =Yste dAE 23eteE,
ANEE FIANEE AH S5k BHS ATt

A7) e AALE 7 BAAER APWAR} FEHE PES olEdtel AT T FAZE WAL
LORER BRI WS Rl 29 5 v
B oo o FAANAE 47 AR YU ANEE WA FsE wA, 37 MR A

0CT4 (Octamer-binding transcription factor 4) @®& HNF1(3 (Hepatocyte nuclear factor 1l-beta) T4
2 HNF6 (Hepatocyte Nuclear Factor 6) ©®¥#  HNF4a (Hepatocyte nuclear factor 4-alpha) Tz
HHEX(Hematopoietically-expressed homeobox protein) @A E o]Folz FogRE AEg 1F o9
S Ade Mol EAZSS FA7ZY (transfection) A7]E ©A, B A7 72498 AAES HHuxE

g FEF 5 U NFRANA MFtE WAT ZIT 5 Aok

7] AAES] vk AMEEE A= Gl Zokoll A AAME vl FAHCR AL EHE WAE BT XS
oF. djekol] ALEE = wiX = dnbg o R B4, AAY 9 vEYAs RS Edeitt. 2 odyge] fAEel A
Al A= ZZ2EY A o] E(protamine sulphate) & &3t A E AF&st oy, old Aghy = 2L oY

A ool = 10% FBS(Gibco, 10099-141)7F RE % DMEM(Gibco, 10313-021), L-=FEF1(Gibco, 25030-081),

2~EREnto]21(Gibco, 15140-122), 10ng/ml Epidermal growth factor(Peprotech, 315-09-1000),
10mM Yz ¥ o} =(Sigma-Aldrich, N3376-100G), 2 20ng/ml Hepatocyte Growth Factor (Peprotech, 100-39-
100) = o]FofR ZAIE 1; @ 10% FBS(Gibco, 10099-141)7} ¥ Z% media E(Gibco, A12176-01), L-=2FE9
(Gibco, 25030-081), #HUAY/A~E#MEn}o]Al(Gibco, 15140-122), 50ng/ml Epidermal growth factor
(Peprotech, 315-09-1000), 10mM Y= E¥lo}v]=(Sigma-Aldrich, N3376-100G), 20ng/ml Hepatocyte Growth
Factor (Peprotech, 100-39-100), 50ng/ml Fibroblast growth factor 10(Peprotech, 100-26-100) % 50ng/ml
Vascular endothelial growth factor (Peprotech, 100-20-100)Z FAXE ZAE 2,5 AFEsF oY, o]d A
gt = A2 oYty

A7) o AR RS 2AAES AAX =Yste 9AE Sske, (T4 59 A A=}
59 o)A d (Ectopic expression) S FXd 4 Ar). oA wdold, oW fFHAE Y ddHeE =
2 171 Fdet= AS gusity, 2 2o

Zlojup Al QoA BEEtE A, e 9 @it A7 thE A

o] w2w QA T2EE GAAEI gy or Azxd 4

w3 B wwO (OCT4 (Octamer-binding transcription factor 4) @2, HNF1B (Hepatocyte nuclear factor
chulzl 9 HNF6 (Hepatocyte Nuclear Factor 6) T AE AAEo] E9)ste] Aguxkitst fed &



[0046]

[0047]

[0049]

[0050]

[0051]

[0052]

[0053]

[0054]

[0055]

[0056]

[0057]

[0058]

2 Ay AAE 9 2 2AE sty fxRE SRAEE 2 Ax fH eAE 2EEH gFowA

GIAEZANA LA E vfAYE YEiude 2E §Fo2 gt B dygoE Aguatst frE @
2 #5387 ¢98te] 0CT4 (Octamer-binding transcription factor 4) ©a HNF1B (Hepatocyte nuclear

ta) @z 2 HUNF6 (Hepatocyte Nuclear Factor 6) @2, HNF4a (Hepatocyte nuclear factor
W @ HHEX (Hematopoietical ly-expressed homeobox protein) AR o] Folzl FOZHE A
H 1T ol auAS xIelE AAES &8sty APuAESE 2T F Adrh. 2 LA E FAXY
A2 A e 2 0CT4 (Octamer-binding transcription factor 4) w1 HNF1(3 (Hepatocyte nuclear factor 1-
beta) @& 2 [NF6 (Hepatocyte Nuclear Factor 6) @A ¥ 313t 2AEZ HAMERZY AFuAEIE
slatgivh. E3 B oubgol i A dAA R OCT4, HNFIB 2 INF6S Eesls ZAEC] HNF4a
(Hepatocyte nuclear factor 4-alpha) ¥ 2 @i+= HHEX(Hematopoietically-expressed homeobox protein) %
MAS o xFA71a, A7) 2AAE o AMERREE HAAEZ AR uxEstE geledvt. Ee A

2ol x3td dde dMds agsks AEA BE A7) dEAE 2iE HEd] ofste] AleE

oo SRAEE B SRR Yehie 2715 Yehis v, k2ol Vv A5 5 e o
g 2aedd GdAoR AR & g 548 7K.

Eg B ouge APuAdRs frE GHALE FEYEoR et 1 B w@Afe] oY Xe AR
ofst 2AES ATt

w3 B owEe AguArs 4EE FHALE fFEHROR T Eb g@dde] oW £e A5g

wougel glojAl, fof "agre chel=ry mi dF4 RS Wee AASAY 27 wste] §
A8¢ U wE 493 ouan,

gof "AE"E ¥ owwe] 24l oa dul=r)y £t GFH APAB 9 FA 5

e
)
ol
2
>
oo
9
=
ke
B
Pt
2

S BA357] 9ste] A7} autologous), EZF(allogenic), ©]&
e P B g3dEe] dAE Y AHgEE AEAE oA

1457) 919 Abga el

(xenogenic) AMXEE o] &3 ABEAZ, &
g}, B outg o) NEXEAE 7P e o

o r
N

2 oA o e X857t 7bed 7F A3 3 A3k (Liver fibrosis), HE W3 (Liver cirrhosis),
7+ (Hepatitis; ol7dl, B 44, C¥ 4 ), 2+ (Liver cancer), B|YIE4 X7t (Nonalcoholic

(s}
fatty liver), &3&A AW7F (Alcoholic fatty liver), AZRA|AHQES (Hyperhomocysteinemia)@} o] 2}
AEE AegdaA A3, H5 (Thrombosis), 543} (Atherosclerosis) T o= o]FoR FrolAq AEls 1

F oY 4 glont, ol AEE AL ok, 2] A% Ash, &4, B/EE WGLH S5 gste] of
7] =

= i
He RE QY W/EE ¥E 342 T8 5 9
G B ugoA oY EE AEr} b BEARe 9y b dudd F o, od AwHE AL
ohEl, wakel J1% A, A4, W/EE WAL Aol oste] ol BE AW W/EE W4 $4S X
[e]
=

il *
Aes 18 o8 ¥ 23 5 AH

wodgel glojd, 37] 2HBE oFHoR HE Jbsd WS § R 5 gow, o oxom
& JPsd AARE AR, AdEs Ay, uARAERes, §9, ¥E, TzowduargAes, it
FaZE, GEA, TE, 9, olhulolnt, AEHAR, S4FAR, PAARLOs JAEEAZLAEE
e o CESE = % Hlobalst, ZlobRiabvb g,

AT mE wATe o X A¥ew FeE 4
A, BAA, ANBgA S0 84

= 2~
R LN =R ,
T FPAE AEst A4S 4 o, FE Zls Bokel & A AAE= £ (Remington's
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KR
=
HHAE F= wfjx] 2AE 12 wAsta, 1 94 st Azl Foll vk HeAlE fE uA 2A4E 28 A

Zhekltt. Aol AR 2AHE AES dv)ek 2.

- A& 1t 10% FBS(Gibco, 10099-141)7F R.Z¥ DMEM(Gibco, 10313-021), L-=FEFRI(Gibco, 25030-081), =

yad/A~EmEnto] Al (Gibco, 15140-122), 10ng/ml Epidermal growth factor(Peprotech, 315-09-1000), 10mM
Yz Eoln = (Sigma-Aldrich, N3376-100G), % 20ng/ml Hepatocyte Growth Factor (Peprotech, 100-39-100)

- A5 20 10% FBS(Gibco, 10099-141)7F ¥=% media E(Gibco, A12176-01), L-ZFE}(Gibco, 25030-081),
HuAd/AEAEno] Al (Gibco, 15140-122), 50ng/ml Epidermal growth factor (Peprotech, 315-09-1000),

10mM Y F=Eo}r]=(Sigma-Aldrich, N3376-100G), 20ng/ml Hepatocyte Growth Factor (Peprotech, 100-39-
100), 50ng/ml Fibroblast growth factor 10(Peprotech, 100-26-100) % 50ng/ml Vascular endothelial
growth factor (Peprotech, 100-20-100)

34 F, 10%(v/v) "lEZ] A (Corning, 354234)& wjgui=lel H7MAIATE. AEmlely A ZEkav= A 20Y
14AE EZd @ HdAE f=

4-9 ZHoER {A o
: T, HHAE i odA 24w 28 A7
Aol H7bsklek. &2 olmAS flskel, 7] 3a ekt $dF g o=  Labtek  (Thermo
Scientific, 155409)el M&ES AlQskalct.

o
>

oL
i,
)
e
e}

© o
i"‘
Ll
-
4

ol

o

<& 3> RNA & 2 cDNA TA
MEZ &5 total RNAS RiboEX (Geneall, 301-001)elA FZ3}¢th. RNA F5& A XA TRES upg}t
FasFek. F 20n19 WS Z9HEo] 500nge] RNA 2 oligo-dT E&lolWE H7}sbe] M-MuLV-% A A& A (NEB,
MO253L) & cDNAZ $HAd &1%ivt.

<28 o] 4> RT-PCR £4

AR TFEAL AHNEE (RT-PCR)2 Taq polymerase (Invitrogen, 10342-020)¢} Zlolw %5

Toll 35Ak0] Z2 333 TE. PR A ES 1% o7k = Aol 100VE A A7) 9% 25 & 5 33t

o1F B,

<A 5> Wy JF A

i

MES A2oA 1087 4% 32} £F 43| =(Tech & Innovation, BPP-9004)2 IAA AT 1AE AEXS
Dulbecco's Phosphate-Buffered Saline (DPBS, Corning, 21-031-CV)& 3 A H3}gth. o]F AL 102 =
SF 0.1% Triton X-100 (Sigma, T9284)% X33+ DBPSE A ZEE FEAZT. DPBSE 33] A3 5, 4% FBSZ
E5s DPBS 2 AoA 1AZE 9t WS AIA H5old AjtS sttt oA, AEXE AL 1 A
Aok A 1 AZE Bk viAIZl 3 0.05% Tween—20(Sigma, P7949)S ¥ 3tsli= DPBSE 3 3] Al¥ e WA=
T, o] F 2z FF FAE WEolA AHEstar, AelA 1 AR FRF wigEith. o] fMe] Fas)

A 719 Aafel] whE 13k A

il

Agsl7] A 30 & Bt FUHAR A GAE kT

AANE 1. AP ARESAARY 9§ FEF3A4 E(induced cholangiocyte-like cells, miCLO)E¢ F=
GIANEZ FE37] sA, vfg-2 vjo} AfotAEE vl viA|ol] A 24A]7F BF £ 13 22 dEulo]
2 3y Ao R GRMYRY FEE oyt AR 3] 0CT4, HNF1B, HNF6; OCT4, HNF1B, HNF6
9 [NF4a; %3 OCT4, HNF1B, HNF6, HNF4a 2 HHEXS] %3S AGolrZe Z=gAATH. w2 wjo} 5
Aol s defd oz IEs wjdgald a5 24& FFA7|a olE Zuju]Fste] AFEEFSIT.

FAANEE AFeE AL & Buh. Aol EE dEntolg A 744 815 Aol Passage 59 ul$-2 wjo}
Ao EMEF) 1.5 x 10 A4S wjEgAR 383 12-9 wixo] HFA7|a, 771 A Fo] 7] Add 1
o dEulolej A~z ZAAATE. 24 AZF A3 5, MEF viA] ZAES vl GHAAE F5 v ZAHE 12 o
Ak, 1 & Bt mFAZ Fo w2 GANE G5 wjx] 24E 28 HUFSTE 39 &, 10%(v/v) VIEZ

A(Corning, 354234)< wiFujxlol H7HAZv. dEmfele| s Sekav= A 209 5, AAE A JIAS

=7
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