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(57) Abstract: The present invention

[Fig. 1] relates to a method for preparing induced
pluripotent stem cells (iPS cells), compris-

16 ing: (a) culturing human-derived somatic

cells, into which genes encoding differenti-
ation-inducing factors are introduced, in a
medium containing one or more dedifferen-
tiation enhancers selected from a group
consisting of a protein kinase C inhibitor, a
histone deacetylase inhibitor, and a bone
morphogenetic protein (BMP) pathway
blocker; and (b) separating embryonic stem
cell-like colonies from the culture obtained
in step (a). The method of the present in-
vention may enable the preparation of in-
duced pluripotent stem cells with high effi-
ciency, as well as the preparation of in-
duced pluripotent stem cells under xeno-
pathogen-free and feeder cell-free condi-
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2 ko] o8 whs 74X A=l 9ol A, 3] TR E stolA
3} ﬂ (protem kinase C inhibitor)+= 322§l 7] vfolA] C A8 A4S 2= B E

EAE xgeth A7) ZEE 7oA C A8 Al =

3-[1-[3-(H H & o}pn] 1) 3 22 A |-5-1] 5 A]-1H- Q1 5 -3- A -4-(1H- 1 -3-¥)-1H- 7]

#-2,5-T] 2(3-[1-[3-(dimethylamino)propyl]-5-methoxy- 1 H-indol-3-yl]-4-(1H-indol-3

-yD)-1H-pyrrole-2,5-dione, Go6983);

3-(1H-915-3-2)-4-[2-(4- & ] | ep - 1- )y FA L& 91 -4- A |9 2-2,5- 1] 2 (3-(1H-i

ndol-3-yl)-4-[2-(4-methylpiperazin- 1-yl)quinazolin-4-yl]pyrrole-2,5-dione,

Sotrastaurin, AEB 071);
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3-{1-[3-(o}7 ] = B] @) 2 |- 1H-Q1E-3- 2 }-3-(1-H Bl -1H-¢1 &-3- )y g o] 7]
= g
% 3L Y| 0] E(3-{ 1-[3-(amidinothio)propyl]-1H-indol-3-y1}-3-( 1-methyl- 1H-indol-3-yl)
maleimide methane sulfonate, Ro-31-8220);
13-3] =5 A 5 EFY) 7H] o +=4F(13-hydroxyoctadecadienoic acid);
2-[1-G-H " opr] b= S 2 ) Q13- ]-3-(21 =-3-9)
2| o] 7] =(2-[1-(3-dimethylaminopropyl)indol-3-yl]-3-(indol-3-yl) maleimide, GF
109203X, Go6850);
13-((F Wl " o} 1| 1) W €)-10,11,14,15-B] E &} 3] = 2-4,9:16,21-U) W] €] =~ 1H,13H-
Ul Z(E.K)T] E(3,4-H)(1,4,13) A ] o AL Al 2 2 8 AFE| All-1,3(2H)- T 2 (13-((di
methylamino)methyl)-10,11,14,15-tetrahydro-4,9:16,21-dimetheno-1H,13H-dibenzo(E
JK)pyrrolo(3,4-H)(1,4,13)oxadiazacyclohexadecene-1,3(2H)-dione, LY-333531,
Ruboxistaurin, PKC beta inhinitor);
2,6-T] bW 2= -N-([1-(1-S A E g v 2)-2-5] 9 2] d A v &) & Ako}bv] =(2,6-diamin
0-N-([ 1-(1-oxotridecyl)-2-piperidinyl Jmethyl)hexanamide, NPC 15437);
4-d) W & o} ] 224 3] =5 A] 2 EBFS- 2 2 3L 7 (4'-demethylamino-4'-hydroxystaurosp
orine, RK-286C) .5 o] F0] 7] -0 2 1E] | & o] A EE = gl o1}, o]
A = A oy U

Sk, A7) 3] 22 ol A E e} A] A 3] Al (histone deacetylase inhibitor)+=
N-3] &5 A]-3-(3-3 d A 1} 2. A 7| d ) o} A & o} 1| =(N-Hydroxy-3-(3-phenylsulfamo
ylphenyl)acrylamide, Belinostat, PXD101, PX105684);
7-(4-(3-01 B 51 0] )75 5 A] ) U6 9-6-91 5 A])-N-5] 1= % 4] gl o] 1=
7-(4-(3-ethynylphenylamino)-7-methoxyquinazolin-6-yloxy)-N-hydroxyheptanamide,
CUDC-101);
[R-(E,E)]-7-[4-(F] ¥ &l o} 1] 1) 3] W |-N- 8] =5 A -4,6-T) W & -7-$- &2 4-3 B} v) <l
o}1] = ([R-(E,E)]-7-[4-(dimethylamino)phenyl]-N-hydroxy-4,6-dimethyl-7-0x0-2,4-he
ptadienamide, Trichostatin A, TSA);
N-3| =ZA]-N-H d =-grjolu = (N-hydroxy-N'-phenyloctanediamide, Vorinostat,
SAHA, Zolinza, MK-0683); W32 22 ] Ak == Z1.2] $d(valproic acid or its salt); 2
5-E] & o] E(Sodium butyrate);
3-2-FE-1-2-(H el & opw] imyoll &)-1H- 1l Z[d] o] 7] v} #-5- 2 )-N- 3] =5 Ao} =
H o} 1] = (3-(2-butyl-1-(2-(diethylamino)ethyl)- 1H-benzo[d]imidazol-5-y1)-N-hydroxy
acrylamide, SB939);
N-3] =5 A]-N'-3-3] 2] 1] J & gt o} 1] = (N-hydroxy-N'-3-pyridinyloctanediamide,
Pyroxamide, NSC 696085);
3-(F) Wl 2 O ] ] 1) N-[2-4-(8] 15 55 4] vk .00 ) 25 4] ol 1 2 -2 7)
3 A E(3-(dimethylaminomethyl)-N-[2-[4-(hydroxycarbamoyl)phenoxy]ethyl]-1-
benzofuran-2-carboxamide, PCI-24781, CRA-02478);
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N-[[4-[[2-otv] =dl E)obr| =7t E R daE |7F 2k A 3-9) e v d v e
of| 2~ Bl 2 (N-[[4-[[(2-aminophenyl)amino]carbonyl]phenyl|methyl|carbamic acid
3-pyridinylmethyl ester, Entinostat, MS-275, SNDX-275, MS-27-275);

N-(2-0bv] 31 )4 [[ (4] 2] 13- ] 2] 1] -2 yov] ] &1 Al o} ] = (N
2-aminophenyl)-4-[[(4-pyridin-3-ylpyrimidin-2-yl)amino]methyl]benzamide,
Mocetinostat, MGCDO0103);

3-[5-3-3-ZF L2 H)-3-F AT 23 1-Y)-1-H & 1H-9] &-2- U |-N-3| = FA] -
2-3% = | o} 1] = (3-[5-(3-(3-Fluorophenyl)-3-oxopropen-1-yl)- 1-methyl- 1H-pyrrol-2-y
1]-N-hydroxy-2-propenamide, MC1568);

N-3] =5 A]-3-[4-[2-2- 9 & -1H-21 & -3- )l d o} ] v & | o] | |-2(E)- 32 2 3l o}
"] = (N-hydroxy-3-[4-[2-(2-methyl-1H-indol-3-yl)ethylaminomethyl]phenyl]-2(E)-pro
penamide, Panobinostat, LBH-589, NVP-LBH589, LBH589);

3-[4-[N-(2-3] == A] o] &l )-N-[2-(1H-indol-3- 2ol &l o} 7] 1w &l 3] Y 1-2(E)- = &2
7)) 3= 3] =5 AR 4k(3-[4-[N-(2-hydroxyethyl)-N-[2-(1H-indol-3-yl)ethyl|]aminomethyl
]phenyl]-2(E)-propenohydroxamic acid, Dacinostat, LAQ824, NVP-LAQg824);

N-8] = 5 AL -2-(4-((((1-H 2 -1H-Q1 &-3- )l &)y ol 1) 2oy vl &y 9] o] 2] |l - 1-94) 9] 2
V] Wl -5-7} 2 - A} = (N-hydroxy-2-(4-((((1-methyl-1H-indol-3-yl)methyl)amino)met
hyl)piperidin- 1-yl)pyrimidine-5-carboxamide, JNJ-26481585);

{6-[(F el o] ey 2L ek ll-2-<d v

[4-(3] =2 A ZF2 0l d |72 1} )] o] E ({6-[(diethylamino)methyl naphthalen-
2-yl}methyl [4-(hydroxycarbamoyl)phenyl]carbamate, Givinostat, Gavinostat,
ITF2357, ITF 2357); 2

4-(4-F 2 2 -2-v| & 7 = A])-N-3] =5 A] H-Eo} 1] I= (4-(4-Chloro-2-methylphenoxy)
-N-hydroxybutanamide, Droxinostat) = ©] 50 2] i 0. 2 FE] A 8= 4= 9] 01,
olol] A&yl = A& ofth.

Tk A7) = EAd w7 = XA Al (bone morphogenetic protein (BMP)
pathway blocker)© =71 (noggin); 32 (chordin); 35 2] 2~ €} € (follistatin); =
6-(4-(2-9] ¥ 2] -1-A ol 5 AN 7l |))-3-9) 2] ©-4- A 9] 2} 2.(1,5-2) 7] 2] V] | (6-(4-
(2-piperidin-1-ylethoxy)phenyl))-3-pyridin-4-ylpyrazolo(1,5-a)pyrimidine,
dorsomorphin) &. 2 o] Foj %] - 2 H-E] A el 4= 9l o1} oo A ey = A
of it}

g o] At e) whs Z7 AR Al ol ol A, Y] sk A=
S eE 7)vbobA € A A, 3] 2 HobAl E A Al A, & d4d %
AAZ 72 G5 02 ARG S Y, S22 2F o] S £ sk AFE S
slow, 53] nteA] st 3= 8] 2 oA E ehAl] AejAl W & A @ g =
AgA S 2§8e] AFEShE o] & A8 2 R e EVIAEE Az
T AT

&7 AL s AA o] AHEE =, A 9] F s R A S = 0.001 WA
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[24]

[25]

[26]

[27]

[28]

[29]

i,

1000 uM, ©l% B2 8 A= 0.01 WA 10 uMe] HY AL 5= i}, S8, 1 Qo
el A7) 5 R WY E 2ete] AREE = dTh

A7) 28-S 30A EA) 0}01]7‘1/] v <, = ?_}74](3)9] A7) vl 2 v kA o=
() G} 75 AAE I sl A ol AREE v ] o] A7)
A gh-F XA Z 78t O*OW =] (Al HHZ] ") ol Al 3~6 A E <t 13k v %
s} = A, (i) Al 322 7] w8l A (extracellular matrix protem)/] £ sl A,
A7 AT A Foll A 1.5~3 U &t 2xf vl & ek A, 2 (i) A<

- e

Hjot= 7] Al 32 v F iAol 7] k-5 XA E 7?@@4 Ao X WA (A2

ox ¥
-

_

WA Foll A 15~30 Y & 32 v S 8l dA & 25k 5= Q)
271 GADAN A, A7) 12F W] 8- 3~6 A Bk o F B0 9F4Y Fok =3
] =

=
T Utk A7) FiEg 7 JAAE ZY sk Ak Ee)l ARE
o]+ =4 vl A (xenopathogen-free medium)& A3} 4l o] nl-gh2] 11
o 2 &9, MesenGro™hMSC Medium (StemRD, USA) 4= )
A7) A Gi)e Al 322 714 Wl A (extracellular protein) 2] <= Al 3)-of] A
Dol A A& Wi A oF & A &k W A & AR&SFo] a5k A EA,
3af vl Foll MEE Y AGA 7= S gt 7] Al 7
G AR = A wf ol YA SR A= AHE Bl o E &
| E 2 9 €l (vitronectin), "] E 2] A (Matrigel, BD Biosciences, USA),
E (CellStart, Invitrogen, USA), A &} ¥l (gelatin) &= A $k§lo] A& 4=
F7] 221 Wl F2 1.5~3 o g2t ol B &0 oF 2% St = <= qdv
71 SAGE) N A, 7] 33F M F2 15~30 L B3t ol 2 5] 2 18~20 F <
FaE 5 A 7] AAE wholE 7] Al 32 vl 8 vl A= <1KE vl olE 7] A SR
.

FA A SFH o2 AR = WA 5= Yo, Fol e

_H
do

0

&
1j| 2] (xenopathogen-free medium)=- A}-&-3}= 5l o] vl 2] 1| o] & o] Yol
Aty A3 A=, SF e 2, 0] E S opn] ik, W Bk g R o §H2
HAY A, 2 bfgf(basic fibroblast growth factor)E 3Z $F3}+ DMEM/F-12 Wl | & <=
AT}, A7) 7] - 1] %] (basal medium)= DMEM/F-12 ¥l A] B0t o} 2} 570 2]
A -8 AL 9= 9l 0| o & &, DMEM (Dulbecco's Modified Eagle's
Medium, GIBCO, USA); MEM (Minimal Essential Medium, GIBCO, USA); BME
(Basal Medium Eagle, GIBCO, USA); RPMI 1640 (GIBCO, USA); DMEM/F-10
(Dulbecco's Modified Eagle's Medium: Nutrient Mixture F-10; GIBCO, USA);
a-MEM(a-Minimal essential Medium; GIBCO, USA); G-MEM(Glasgow's Minimal
Essential Medium, GIBCO, USA); IMDM(Isocove's Modified Dulbecco's Medium,
GIBCO, USA); KnockOut DMEM (GIBCO, USA) 5 <= At}
71 @) WA (i e] P FS s= e o] A A A EE ARE OW %L, =
LR R M| 3E (feeder cell-free) Z 310l A E3] vlebAl s A 28l = 4= )
Bk o] A 2L G ()R Do) G E R E HH oz 7] M -+ Ak
FRYE L8k GAS, DA b)E EFE
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[30] ARG Tt SV XY 2 U EUE FolA o] Agjd o IHA

[31]

[32]
[33]

[34]

[35]

[36]

= A 3
ATAE A A F2 AET] BAYE Yulo JulstHoR TR E
RS AT Jon R, B P o F Hol dRATR L TR
o228 2 sho] A o] § 3 Bl ol O o] HS Bl 5 rk

o3}, ¥ Mg Ao & Bato] TS A5 Ak, vt o AN o]
By o Asky) ek Ao, B el Wl sk ol 5 AN elel] gy
A8 ohint

2o 1,

2711¢] 6 & & o] E o] MesenGro™hMSC Medium (StemRD, USA)(H] A]-A) &
7F8kar, AZF A A QT X k7] 4 A 3 (Adipose-derived stromal cell; ADSC)(Lonza,
USA)E 3 49 1.5x10%cells 7} ¥ =5 5] %3 3, Takahashi, K. 5-2]
HFtH (Takahashi, K. ef al (2007) Cell 131, 861-872)° &} g E @njo] e =&
o] &&}o] 455 2] Ji3} F = 2 AE FH &= 4 AH(Octd, Sox2, Kif4, c-Myc)=
AD3FA 1Y Fok vi k). & 3 10 Y B8R} 7o) o B3-SR A =
v #]-Acll F7Fsto] mi#]-A1 WA ¥l A]-ATS FH] 8k aL, vl A]-Al WA] wfA]-AT =
o WA & w S H A 4 Fok v gEte] g E skl

7k o] EHYA/EDTA A2 R U4Alitefslo] 7t 4278 Aozl M EE,
H] E 2 4 ¥l (vitronectin)(5 1g/ml, BD Biosciences, USA) 2.2 =33k 6 cm
)-8 7]6] <k Sxl0cells 7} 5] £ U1, 290 Bk EAE ]2l 7 7}e]
HIA (5, Bl A]-A1 W A] BIA-AT) 2 i 8hald A b)) oF st gl

0] % 15% (v/v) Yol Al w322 &3 o) A& (KnockOut SR XenoFree; GIBCO,
USA), 1x 2FE 2 (GIBCO, USA), 1% (v/v) N 4= o}1] .= 2HGIBCO, USA),
0.1mM W E}- FFE o ©-2-(GIBCO), 1% (v/v) ¥ 1A g1/~ E 31 E njo] A(GIBCO,
USA), 8 ng/ml bfgf(basic fibroblast growth factor)(ZH1}-o] 2. Qi T] 2 2~ ¥ Korea) =
=% DMEM/F-12 (GIBCO, USA)[¥] A]-B]el] & E-3}-5R A& F 7}8)o] +=1] 3k
HiA]-B1 WA Wi #]-B7(3E 1 )= 2F o] mjx| & v LA shH A 20 &<t
Hlj a3l o
3t 1

—

—

3]
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[Table 1]
R H| A] H| A] A8} A
A1 Hj A]-Al H| A]-B1 FAY D)
A2 H 2]-A2 HA]-B2  |Go 5 uM
A3 | 2]-A3 1 2] -B3 TSA 10 nM
A4 i A]-A4 W] A]-B4 DM 1 uM
Al 5 Hj 2] -A5 1| 2] -B5 Go 5 uM + TSA 10 nM
A6 Hl| A]-A6 "l 2]-B6 Go 5uM + DM 1 uM
A7 W A]-A7 H 2]-B7 TSA 10 nM + DM 1 uM

[37] - Go:

3-[1-[3-(V] W & o} v] 1) 32 2 A |.5-1] F-A]-1H-91 5-3- 2 |-4-(1H- 1 =-3-21)-1H-7]
E.2,5-1] 2)(Go6983)

[38] - TSA: E€] 7 2El¢l o o](Trichostatin A)

[39] - DM: =24 ¥ (dorsomorphin)

[40]

[41] AELsf 5 A} A 5, oF vk 20 Aol iPS A FH =7} 7; Aol A
PAAH = S B = o], g 259 Aol ol 7] A E-FAF
= 2 1 (hESC-like colonies)Z Al<=3} % t}. 10,000 7] 2] Al 2 A o] 2 iPS Al|3E
FR2Y | & SAT dote © 19 gk B 19 AdEEE 4 e vket
o], ¥ ol mhe} SR ' F]LbolA| C A B A, 8] 2= T ol A E ehA] A &l A,
T BMP A2 A A= A a sk & ) 270l 13 iPS A ¥ 2 =)
Aoj & 2nf o] S 7E38k it 53], 8l 22E Tlol A e ebA| A S| A|(E ] s e E

ol o]) & BMP 7 &2 A | Al(E24E0)S Aol Ak 2tz v

iPS Al 32 = 7k 7l o] o2 A A 3 A S 738l T

[42]

[43] Algl o] 1.iPS M 3£ 2] &<l

[44] 2L A o) 10| A, A 57(Go6983 + TSA) & A 257 (Go6983)2] Wl & 25 A njj o <}
9] iPS M| EZ F 2 U E V]38 4] <l Tral-60 A (Millipore, USA)E ©]-&3}¢]
A s o, ek A iPS ME FRUYE9 P8 1A vpAS ¢Zd
S 29} o] &, Octd, SSEA4, Tral-60, 2 Sox22] W3] S =4 3¢t

[45] S 25 A ol 2R Y S-S QibekS A AR Al A 5 4%

ol §olg 10%1k A1e]sko] 14351, o] & A

A AFE 1014 38 Al H S 5 10% 47 F o & A (normal donkey

o 0 7 Ao A 1A]XF 557 (blocking) 3} S U}, & 2F&HA] 21 mouse

Tral-60 &4 E(1:500, Millipore, USA) A -0l A 1A+ &9k A 2] $F 3,
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[46]

[47]

[48]

A2EE 2 A2 1024 33] A4 gk o, o] 2H&kA 9] biotinylated goal
anti-mouse IgG 3 #)|(1:100, Vector Laboratory, USA)E 3L 7<=l A 304 &<
HES Al Z U}, 14k k52 A 4= 2 10462 38] Al & Sk 5, streptavidin-horseradish
peroxydase conjugate (Vector Laboratory, USA)& 2! 20l 4| 30+ &9t # 2] 3} a1,
CFA] Q1 2k 9k A= 10354 33] Al 2] 3+ 3~ DAB Peroxidase Substrate
Kit(Vector Laboratory, USA)& ©|-&3&}o] W2 Al T}

EH, BAR PO FRUSS QAE AR AT G T, 4%
A

F LTSI = o 108 Bt el sl YT F, e F2steo] =
QS h g3} o] A A sglvh. ipS A SEEREEES

2HES 104
100X NBT &9 (U] W &l SE 50} v] = 70% 2 & 30%2] &3-81)] F 50 mg/ml2]
U E 2 55 | E¥}=] 2 (Sigma, USA))¥} 100x XPHOS &9 (& 59| 10
mg/mle] 5-H R W 4-F 7223015 X AHo|E 214 EF A (Sigma, USA)S AP
buffer(100 mM Tris pH 8.5, 100 mM NaCl, 50 mM MgCl,)& ©|-&3}o] 1X=
5] A 3lo] iPS M| ZRUES 30+ o] WS A2 $- H0R Ao a1
LR e

W3k Octd, SSEA4, Tral-60, & Sox22] W3S =43} 7] 935} HAd A
U5 o] Al sk gitt, WA iPS A2 F 2 U ES QS A d a2 A o
4% 5L sto) = &g 1037 A 2 ske] a1 8kl rh. A xHaA &2l mouse
anti-Oct4 &} | (Santa Cruz, USA), mouse anti-SSEA4 &+A| (Millipore, USA), mouse
anti-Tral-60 &} A| (Millipore, USA), mouse anti-Sox2 &} | (Millipore, USA)+& 2}
AL A 1A ZE & QF WEG A 7] 3L, A4S A 2 1024 33 Al A ¢k 9
o] &} A 91 Alexa-594 goat anti-mouse IgG (1:200, Invitrogen, USA)$} 21 -0l A
1A ZE B WEG A AT T A] QIARSEE A = 1024 33] A& g 2, 30 nM
4',6-t] o} v t] 1=-2-7) d Q1 = (DAPI)(Invitrogen, USA)E ©]-&3}o 35
A AT A SIS A A= 1034 33] Al &Sk T A Fedv] o=
kel

v 3-8} 74| 21 Tral-60 & A (Millipore, USA)& ©] 83}
gom AAHEIPS M F2YEQ Vg A4 vFAR

_l

.
T

FN

39] A2 R, & gl wpel A A iPS Al = Tral-60 <A ol ) 5}
FAGE HEFN A 0, iPS Al EZ O] R 3L ) sEA] npA QL b
[eJe) o)

DA

=
Oct4, SSEA4, Tral-60, & Sox2 252 2 k3]sl 9l &S oF &=
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AT
EoAE Yl FAA = H Q-5 9
AAEE, Z2E 7oA C A s A, 8] 2= o} A € e A
I A Gl AR AGA R o] Foj R o REE

1& o) Aele o Reh-F A& sk A Foll A mll Fah=
w9
(b) DAl () ZH-E] Fojxl vl F& =T vl ob= 7] M Z-A}
<=1 (embryonic stem cell-like colonies)& 2] 3} 7|
= X85 A58 whs =7 A 3PS cells) 2] A 2.
Al18koll oA, A} L2 E 7)ol A C A &) A 7}
3-[1-[3-(H M E o}v] 22) 3 2 A .5 v F-A]-1H-Q1 5-3-Y |-4-(1H-1 =
-3-¢)-1H-9] &-2,5-1] &
3-(1H-01&-3-A)-4-[2-(4-H & 9] ] 2} A - [- 2Dy FA L2 A 4-A 9] Z-2
S5-T 5
3-{1-[3-(o} "] ) = E] @) 2 H]-1H-21 =5-3-2 }-3-(1-W & -1H-¢1 =-
3-ehydbe o] m| = W B & S| o] E;
13-3] =S A LB 7HE] ol 24
2-[1-3-t W e o} ] 13 2 391 #-3-1-3-(91 &5-3-2) L o] ] =
13-((v) Wl & o} 1) 1) m El)-10,11,14,15-B] E8}3] = 2-4,9:16,21-T] 1|
] 1=-1H,13H-1]) ¥l 2 (E,K) ¥ 2 (3,4-H)(1,4,13)2- A} U] o} A} A F 2.
AL Al-1,3(2H)-T]
2,6-T] o} 1| 1o -N-([1-(1-S A E 2 ] 4])-2-9] 7]
=, gl 4-vj e obr] 143 =5 A 2~ EFS-

o]l O EHEE | F o] AEEE S

ﬂlO}mE

1ol 4., 7] 31 282 dlopE e A A A7)
N-3] 2 54337 A i . 2 ] o A o] =
7M6ﬂﬂéﬂéﬁlb7%%]%%?%@%%WNﬁE%

Al ekobr) =
[R-(EE)]-7-[4-(E] ¥ 8 o] 23] 1N N8 54,60 o 675
2.4-3EFT] Qlob v =; N-8] = 5 A] N5 W € g o] =

%EEMvagzqwge%%awﬂE

3-(2-F-E-1-2-(H el E o} 1] &) el &)-1H- ¥ & [d] ©] 7| T} £-5-<)-N-
aEéﬂﬁﬂéﬁﬂiNﬂEéﬂNsﬂﬂﬂé grjop =
3-(H vl & of ) te v & )-N-[2- [4—(6115%%1 FhakE )| 3 A ol 'l -1-
W Z - 2- 7 2B Al =

N-[[4-[[(2-o}7] =3 d MU]qﬂéﬁ_é]ﬂlé]ﬂl%]ﬂéuk*ﬂ@
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[7d - 7]
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3-IE v dd e o 2~ =,

N-(2-0Fv] b3 d)-4-[[(4- 9] 2] 1 -3- L 7] 2 ] el -2- 2y o] e '
A o} v =

3-[5-(3-(3-EF = d)-3- AT = H-1-)-1-H E-1H-
-N-3] EZA]2-Z Z gl o} r| =

NS 25 4] 34-2-2- 1 - 191 3-8 o € o] e €5 2
(E)-Z 2 ¥lojn] =

3-[4-[N-(2-3] =5 A] of| &)-N-[2-(1H-indol-3- 2 ) ol &l o} 1] 2] &l |
H]-2(E)- L 29| 3] == AR

N-3] =5 A]-2-(4-((((1-H & -1H-Q1 5 -3- ) v Eyol 1) 1y w €y 5] 5]
dd-1-)y g v -5-7F 2 EAbn) =,

{6-[(Fl ol Eobr] imyw e} sz ekdll-2- A v |

“

=-2-4

[4-(B| = A 72 ) d 7t 2nld o] E; X
4-(4-2 222 D7 55 A])-N-8] =5 A R eopu] =2 o] 20
FoRRE MHEHE AL 50w oz A,

Arakel gloj A, 7] & A vl d A2 AdAF w7 Z 2
Ee] 2=l
6-(4-(2-9 #H| Y H-1-A ol F AN # d))-3-9] 2] T -4- 4 9] 2} 2 (1,5-)
A doR o]Fol3 Lo RN MEy = AL EHOR 3=
x{]}_mm
Aol Q1o A, A7) 18- 5 21 A7} 8] 2 E dop A e A
A A L= G Gl H2 apdA o £33l =
= A Z .

A

A 18}l

A Eet 1AF H = A Bk @A, (i) A E VA
ol (extracellular matrix protein) 2] <= %] 0} of| A, 7] A1 ¥l A

oA 1.5~3 A &k 23F mj & 3 ok ©H A, R (i) QIAF
%%gﬂﬂiw%%%ﬂl%ﬂﬁfﬂ%ﬁﬂ%ﬂﬂﬂ
mqﬂmVCﬂzwﬂw%ﬂﬂlsyﬁ”%%&ﬂ%%%
E*Lﬂleﬁﬂ&Lﬁafﬂoiﬂ%ﬂi%%
A7kl Qo)A 7] & AAE I 8k Fd A9
L]iol] AR-&- i A] }%-o] L3+ &4 vl A (xenopathogen-free
medium)$] A& 574 © E Bl A 2.
A 78l 2101 A, 7] AZF o} 7] A 3 vl -8 wl =] 7}
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0] 57k =4l 2] (xenopathogen-free medium)Q] A& 54 0=
b A2,
[7d -3 10] A 103 ol oA, 7] Az wob 7] A 3 vl & ) A 7} Yo}
Aty A oA =, =F B 2, 0] B4 ofn| LAk
W Ef-H TFE ol g2, s} A 4], 2 bfgf(basic fibroblast growth factor)
E%ﬂ% DMEM/F-12 H |91 A& 57 O & sf+= A 2.
Al

aell 1A, 71 (@) WA (i) el vl ol H--=] A] Al 3 (feeder
%lm®1ﬂ4ﬂﬁfﬂﬂb744%%o S A,

\]

(7478 11]
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[Fig. 1]

16

14 T

12

10

4
L
0

Control Go T5A DM G+T G+D T+D
0018% 0041% 007% 0042% 0051% 0051% 0128%

hESCHike colonies 710,000 cells
o

[Fig. 2]
Tral-60 Tral-60

Go6983+TSA Go6983
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[Fig. 3]
Go6983 + TSA Go6983

x100 x100
Scale bar: Scale bar:
200uM 200uM
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