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go] "AAN AE AE", "NAR AT AE" Z "ARN AE"E BYo|H AsudrlesiA AMgEa, A7
A/ A AT AEZEE FalE 8-FH NS AEE AA3Y. AAGn AT AlxE FrrE '23lEo] 0PC/
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ARk ololl AFrE A k=, AAe] st o)) FeS Aojsh= AE 2o HIFAE A AT

wo A ALgE wish ol Wel EE A% BRlE AE wE ARG S e Ee dde] BAelA e
o Fol ugHsAE 94 A% T olEAL Yok AU A7 AT Awelt. da wa
A olFAY Asts dae dv] F skt olde TFSAW ol AVHA @tk AT Any We
AR, AR A%, AR FFE Ah, AT 19 A, A3} A%y sk} ol Fye| A%, AFL %
Eoold ahel Aol Fh, AE A4, 2 79 9o 23 R, B ANRES BHL g8, Weg
R S R Ao ] B St obE EAA ool ARHA ek wel AL, Fe) AR
Wele) FFE 7, WU WY A9, g any sht o4 Fe A7, PuUF dt o9 el A9
Z7h AE A%, 2 29 999 2%

NS R W 2 AT GROE A8 F95 4 . £ o QA6 BRI, i,
= 7

B9, HI3, ®E M4 AEFERE fe48 AZE Agse] 48 # Ao = o pie 9%
F oS 7] 0PS) AZFANA FUE F Avk. E oE NG, e £ glo] hECE AAEs
A wlokel WA A (parthenote) ZH-E] Frel e vlRstE F7] ALE gl 248 F vt

sk v #7] AEe 34 2 W el JEel AEH. Wy /) Axe 23 @ AL W
BRistel, A4t wd JlE Rebld 49bsd vee adE F Qe R, dF Eo, ¥a

[ Teratocarcinomas and Embryonic Stem cells: A Practical Approach (E. J. Robertson, Ed., IRL Press Ltd.
1987)1; [Guide to Techniques in Mouse Development (P. M. Wasserman et al., Eds., Academic Press
1993)1; [Embryonic Stem Cell Differentiation in vitro (M. V. Wiles, Meth. Enzymol. 225:900, 1993)1;
[Properties and Uses of Embryonic Stem Cells: Prospects for Application to Human Biology and Gene
Therapy (P. D. Rathjen et al., Reprod. Fertil. Dev. 10:31, 1998]; % [R. I. Freshney, Culture of
Animal Cells, Wiley-Liss, New York, 2000]& #zx3 4 du}.

nEste w5 E7] AEZv Iy (feeder) MEZF H7MEA] gFowA ns}t AE2 §42 = At} (A& 59,
3 [(2004) Rosler et al., Dev. Dynam. 229:259]% Fx3t}). A o= Iygrt gle wjIEe 23 )
o] A8 FAE FX st JAAE FFdts A el g AAHT (A& 5o, v= 53 HIE 6,800,480
< Fxgh). g ANGHA, o]Ze JIAE st AT wiATE AREE & dvk. AYAd A=
WA S o] QIAE FH|akE MES A widsts A s 52 & vk, A AlEZE el &
AFEL (~4,000 Rad) 1z m}-9-2 wio} AlfrolMi, dews) ul9-2 AfolAE, e pPS AEZHH frefd 4]

E-fAL AIEE EFeAIRE, old AFEA Ferh (W= 53 ¥ME 6, 6 2,048). F¥A WA, 4
20% @7 WAE Z 4 ng/ml bFGF7} HE¥ H-ol2 DMEMOl IH & Zdlol® st Aol sl uix7} ATA
F AT, 129 B AYAPHE wiX e F7F bFGE7E BEE L, o]F 1-2¢ E9F pPS AE wjekS A X
st d AFREE & A9 (E E9], WO 01/51616; 3 [Xu et al., (2001) Nat. Biotechnol. 19:971]& =
).
Aoz st Fejo Ak FAS FXlste #H7F A (g AfolME 4 A e xAF
H)7F BEE AdsAY A E A e X7 AR ¢ dvk. H-AgA )l e 40-80 ng/mLe] bFGF7F
BE2E1 goF o= SCF (15 ng/mL), T+ Flt3 2]7F= (75 ng/ml)E sl 712 wijx] oA X-VIVO™ 10
(E#H(Lonza), HHA=F g7A~H) E= QBSFTM—6O (el mpo]&=2AZA A7 (Quality Biological Inc.),

HHAHEF Aoy AW 1)S T3 (4 , 3 [Xu et al., (2005) Stem Cells 23(3):315]% #H=xs3k
oh). ol A AYELS HE Al E‘M*H o] 2-32 ME AFS AKX FHAE ey (dE =
o], WO 03/020920% #F=z3tc}). 3+ AA|efolA, n]E3E whs ME A hES AlE7F bFGF 2 TGFRE £

gshs A4 uoE
Al oaAel =
9l

XJOE 01 7}‘— ).

gl

I Atk bFGFE] H-AFAA A HQ] FE+= oF 80 ng/mlE XEFSE. TGFB <] H]-
= 9 0.5 ng/mlE 2. E U2 HAAGHA, it e F7] Axe 449
] A mTeSR™ (¥l Al |7 =2 A Z(Stem Cell Technologies), 7yttt wiFe] )l A #

=
s
—a
A

rSLr

niEstE s MEE Iy Ax, dP¥FoRE djol e Hof 2Fo2RE fEE AforAEe
3 Thomson et al. (1998) Science 282:1145). ¥y AEE <7k &= W
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S oAd. Az Sd AEE G A 2HoeRE ved £ JAY, EE 7k ol E7] AES] Ao}

AR Azl #aks Fo fAdd 4 ) (A 501, WO 01/51616% Fadeh). AREd 4= 9l Ikt vy
AEE gyl AFolME (B E9], &3 [Genbacev et al. (2005) Fertil. Steril. 83(5):1517]& Z+%3F
27 Ay AE (2 ),

Eo], & [Richards et al. (2002) Nat. Biotechnol., 20:933]% ?}if‘&ﬂr
Z (48 Eo], &3 [Anit et al. (2003) Biol. Reprod. 63:21501& Z=z3sich), = Bl
MIE (S Eo], 3 [Lee et al. (2005) Biol. Reprod. 72(1):42]& #Fx3sth)E FIs1A 5, °]°ﬂ A 35
[e)

et Al mwe] vlskd vbs Alxe] kel ARgE ¢ glrk. o3 aAl mHe AR [davbs
3 RFE 24 Y Sekad Eme AX g SHolE, d 69, 249, 9649, £ 1449 ZYCIES X3S}
ARk, ofell AlREA] evt. v aAl mue vlelaRdele] R Haas M"é} ARk, ofell AlRE A =
o wEskE e Al QAT H AR uA mue e B SEhey ) S sE, Ee
dERstol=, IFIERVOIE, IYHERSF =L, @ds, AHUPL* F= e 2Res 2P
ARk ool AlFEA] ¢ vl dE Axd 5 gtk A mWe s ol FR/A, dE =°f, s
01*(}94 oladY ol ES E?J%‘ T 2 Al Ee AL 4 gk dE Bl v 59 ¥

v Este E7] AExe gurt gle 23 gl 4 71Al AdelA e Fx vk 4% ViAlE EHAe o
Efx (dE E°f, MEHA®, ELHA® GFR), AT tvjd, Svjd-511 Ax3 o B8 £ HEZYE
d o Adrk. B AR B AAYHA, A TIAE Az Az ged-521  (vheo] gy
(Biolamina), =94l; 39 A=A (Corning Inc.) (7&F, Z9)ol o FrEg)oltt. thE AAGEANA, 74
= 4 1A, dE 5o, AAWA®-11 SC 7| Aje]t.
o

nEske E7] AEs a0 By A7 FEAUAe] AR e e S-S ARSSke] Al B Al
Fd o . mEstE 27 AEs 9d AX duds A= 5 el ddl, 9 oftErA

d= ]2 (Sigma Aldrich) (W]Fe]52)el oJal] f+&8) £ AR ERAUAIE AR
Aglgd 4 Aok, diskdeoz | wiEstd 7] AXE vl-a4 o, o7 PBS Ul9] 0.5 mM EDTAS AM&-3}
o], HEi= ReLeSR™ (28] Al HlAme A=, Ayt MFH)S ARgsto] Altiaidd 4= v,

& A Gl A, vEstE E7] AlEZE oF 3 WA oF 10 ofulell AuAde] =dEtes 58k Al

o}
DR AGEAY AduFant. & MG, Y BEes oF 6.0x<10 719 A2/ 2 o WA

o,

ol

ok 5.0x10 719 AE/ar, AT F 1.0x10 719 AE/er, AT F 5.0x10 e AE/ar, AT F 1.0
10712 A Jot, T oA oF 3.0x1070e] ME/cr WYY 5 Y. T gE AAIGHAA, AlY HEE

oF 6.0x10 09 ME/AF EW o WA oF 1.0x10 4] AE/cr, oA o 6.0<10° 2] AE/APH EW c

Yoz
o3

=y

WA ok 9.0x10 78] AFE/ar, A °F 7.0x10 4] AFE/er WA F 1.0x10' 4] AFE/en, AT °F 7.0
x10'709) ME /e WA ok 9.0x10° 02 ME/ar, Ex AW oF 7.0x<10 W] A/ WA oF 8.0x10 4]
AE/aiel WAL 4 Aok E o ANFHeIA, AP WEE ok 1.0x10 709 A¥/AF FW af WA o}

1.0x10°709) A% /ai, AG <F 2.0x1070) AE/AF EW ar WA °F 9.0x10 719 AZE/ai, oAUl oF

=

3.0%10 /19 ME/cr WA F 8.0x10 71 AE/er, AU F 4.0x10 71 ME/er WA °F 7.0x10' 7 ¢] Al
F/ar, EE dAY oF 5.0x10 702 ME/ar WA Sk 6.0x10 e AE/crie] WA 4 Qlrk.  F AA e
A, NG MEE o 10x1070e] A/ 4% BA af WA oF 5.0<10 8] A%/ ai, AW oF 1.0x10749] A

/AR BW o WA F 4.5x10 719 AE/ar, AT %k 1.5x10 e AE/ar WA SF 4.0x10 7)<

e

AE /i, AW <k 2.0x10 e AE/ar WA SF 3.5x<10 78] AFE/car, T= AT ok 2.5%10 e ME /e

WA oF 3.0<10 9] AME/cre] WA 4 AT},

gt gAsk A v 2 AdEY Ve T dolel Aol B A& WUy wE &7] /‘ﬂ £ g

o AFE ATk ol® Eol, Al AuFoniE of 29 Fol Aol e

2 5 9 Sh AA|FEfO A, wj o]l oF 90% FE2Y AW TEds o, Zé%k%
ol

& 2ga Ad sht

QL
(.
A
)
b

UL TR
2 o e

g
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AAE APE 5 Ak, @ AAGEAN, 1 F, ALE AT 4G A (F B, ARF A% -
s2)0] AEZE AR Aol DA, B Bol, o 3 U4 109 oldlo] ANYFe] EHFES 5 g AY
MR A Ao, nesh 371 AZE AWNEE £ vk @ AN, vRstE 3/ ATE 2
2
[€)

PAVA IVE AFEsle] Alde s, Ax3 Sad 4 2|
W 7] A¥E ZeAuA IVE ARRete] AguIHI, wE 2|
AN kol A, HREE Z7] HEE ReLeSR™MS Abg3te] Aiuds i, Az <AzF #uld-521 oA g
2 5 9},
uEste 7] MEE AYEY] 8, AlY BEE 9F 6.0x1071e] AT/ EA ar WA F 5.0%10 A2 Al
/e, AT F 1.0x10 709 AE/ e, AT oF 5.0%10 e AE/ar, oA ok 1.0x10 71 M/, T
= oA o 3.0x10 e AE/aie] WYL 5 k. = gE ARG A, A Y A= ok 6.0x10° 70 Al
/4% B af WA ok 1.0<10 702 ME/ar, AU o 6.0x10° 719 AE/AF A af A ok 9.0x10 7
AE /e, AW ok 7.0<10 709 AZE/er WA F 1.0x10 709 ME /e, A <F 7.0x10° 7] HE/cr
3

5
WA oF 9.0x<10 708 AIE/ar, E= AT ok 7.0x10 M) ME/ai WA oF 8.0<10 7S] AE/are] M

So9lrh, w oohE A, AW WEE oF 1.0x10 49 AME/AHF B o WA oF 1.0x10 L] A%/

ai, 7T o 2.0<10708) AE/AF B ar WA F 9.0x<10 78 AE/en, A F 3.0x<10 718 AE/cai

WA ok 8.0x10 70 AFE/cr, AT ok 4.0%10 e ME/er WA O 7.0x10' M2 AFE/ar, E= 7AYok

o

5.0<10 702 A/ WA oF 6.0<10 742 AME/cre]l WA k. & AAFENA, AY WEE of 1.
x10°70e] ME/AF T o WA ok 5.0<10 e AE/cr, AW oF 1.0x10 749 ME/AHF EA af WA
ok 4.5%10 7)) AZ/ai, AAW F 1.5x10 74 AZ/ar WA oF 4.0x10 74 AZE/ant, AAT) ok 2.0%10°
Mol M /i WA F 3.5%10 709 AE/ar, i GlAY oF 2,510 708 AL/ A F 3.0x10 9] AE/
are] WA = 9let,

3t

u

—_

=
off

E7] Axe A7 7=

N
==
>

o ox 4y it K =2
s, o

TGFB /AR /e Aodd 3 BIP Asdae] 4d £2 3 did 24QAas AHg-sto]
Ol = X

A=
=
ooz, aga F7k2 A4 A+ Az E
hul

X

¢

2 1t oo
ge)
(@]
fitl
| Ae
ot
>
N
r
o=
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o e r
N
of
roh
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b
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x

X

2 rE 8 opt e o 2
S ¢ o fu 1o of

1
Sitke A& skt F w8l EB-7I
AEE Atstr] §13 S37bssta, Adrbsst Al
clxe] o]F SVAD AAIE 9% ol EelolA FAsHA 71EET

off & 12 Ok oo Jn mN riz
oI 2 o ool N
(o]

o
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=
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Zdtk. 54 AAGEHNA, TGFB/AER/ =
/

HER /= A s o] oA A=
% q ]

)
1o, ol
il
>
o

2
ﬂlﬂo

[

2,
s

'r,\lﬁE

T

,_‘
ofk
H
S
5]
"U»@r_u
3
o
2
1o, Mt oo
o 5
Egé
i
@
M= 2 = Hr @2
)
o,

AAFH A, BIP Al oAA]
s
o

&
[o -
f
oz
o>~
)
EY
ke
N
N
o
T
o
o
o
[
1
rin I

5 AASHol A, TGFB/AER /= Ao dde] oAl SB431542, LY2157299, GW788388, A-77-01, A-83-
01 ¥ SB505124, B 19 FEAZ o]Fojxl o =REH Hud 5 rr. 54 AALE A, BIP A5
AAAE =222 DMH-1, K02288, ML3467, LDN193189 % =7l whald® o]folzl FoRRE Med &
Atk EH AAGEM, 2FEEE FAe HEHY, SAG (CAS 364590-63-6), SSH ©@ld 2 =19 fmi
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g AAGE A, = 10 =AlE vhel o], W vEE FER fA s v &7] AMEE et H-EB
SHES F53E G AL 7IRE 9 £F 24 SB431642 W mE2AnER] E4 st 54 dereldA H]-
BB &d=< wdshs @ 3 $HH0R A2 7|3 Bk AFEE aeA 9 e E4 st w4 dg
Aol A e wFshs WAE IR F AAGHCAA, AL 7IRE " A2 7Rk A7 oF 1 WA of
49, o) o 19, oldf of 29, elHdh oF 3, AT °F 4] WAL & 3l

g AAGE AT, 2 oF 1 opM WA ok 1000 M, el °F 5 M, °F 10 plM, <ld) oF 15 pl, <)

oF 20 pM, oA <F 25 pM, <A 2k 30 uM,
Ay oF 50 uM, AW 2k 55 pM, oAADN < 60 pM,
M, dAch 2k 80 uM, <At <k 85 nM,

oA °F 35 ul,
oAAdl ¢F 65 ul,
AT °F 90 pM, ==

A oF 40 uM, AW <k 45 pM, <
A <k 70 uM, AW ¢k 75 1

1710] °F 95 uM H 99| FEo] SB4315429]

EA| soll T4 dg A A H-EB SHES Mt S Tt E o2 AAGECA, BHES oF 1 uM
WA oF 20 pM, oo} ok 1 uM WX oF 13 uM, <o) ok 8 puM WA °F 20 uM, oo} °F 8 M A oF
13 uM, ®=x o7 oF 9 uM WA oF 11 uM H9le] sxo] SB4315429] EA) st &4 deHo| A H]-EB &
AES Mgsts e 2. = o2 AAGHA, BHS oF 20 uM WA oF 40 pM, A o 20 pM
WA oF 33 pM, olxdc) ©F 28 pM WA °F 40 pM, oA °F 28 uM WA oF 33 pM, E& o] oF 29 uM
W] oF 31 uM H9le] sxo] SB4315429] EA| dfoll X @AErA A H]-EB SR ES widste s xFet.
g AAFR A, EE oF 40 pM WA oF 60 pM, oW oF 40 pM WX oF 53 pM, ol °F 48 uM WA
ok 55 pM, oA oF 48 uM WA < 53 pM, =& GAY oF 49 pM WA < 51 pM B HE SB431542
of EA| &l T2 degHolA H-EB SHES Wigse AS Edert. g AASE A, ‘“‘é% °F 60 uM
WA ¢k 80 uM, oA <k 60 uM WA ¢F 73 uM, oAt oF 68 uM WA oF 75 uM, oAt oF 68 uM WA
ok 73 M, =& AT 2 69 pM WA <k 71 pM WYY FE9 SB4315429 EA) ol FF zsi_%cﬁoﬂfﬂ H|-EB
SHES Mgt AS 2@, g AAGE A, Hc}tﬂo °F 80 pM WA °F 100 pM, A °F 80 pM W
Al ok 93 pM, o) oF 88 uM Wlx] F 95 pM, oAo] 2F 88 uM WXl <F 93 pM, T& oA F 89 uM
WA ¢F 91 uM WS 5% SB4315429] EA| dfoll T4 @A H-EB SHES Wdste A xS
b AAGEel A, B oF 10 uMe] FE9] SB4315429] EA] ol FF g AA H|-EB FHES wYd=
AL E3a)

3F A A SFE|o A, B oF 250 nM x| oF
M M) e

0
= AE 2gEd. @ *e‘f‘]%kﬂ%)ﬂfﬂ, I o
3

k
rr
12
S
S
=

, P2 oF 250 M UlX] oF 250 uM,
EE ok 200 pM HY9 =

T °F 1 pM,
o] LY3649479] EA stell FA AErefelA H-EB SR =& wjddte

250 pM, oAN F 1 pM, ¢F 10 pM, ¢ 50 pM, <F 100 pM
ALKs iAol 24 shol §4 WerelolA wl-EB $HES Wl
ok 10 uhiel ALKs lAlAle] A shol §4 AerlolA H-EB &

e 10 uM, °F 50 uM, < 100 uM,

= u
A& E3pevk. & AAGHAA, T % oF 10 pMe] LY3649479] A sell &2 @AM HI-EB SH=s
wjekals Ae T3t

Sk AAFEe) A, W ok 250 nM WA ¢k 250 M, olAG ¢ 1 uM, ¢ 10 uM, °¢F 50 pM, °F 100 pM
ok 150 pM, WE 9k 200 pM W9 EE GN7883889 EA) stol H2 FedloA H]-EB $HES wjds=
S ek & AAGHAA, T % oF 10 pMel GN788388°] A sell &2 @EANA HI-EB SH=s
kel Ae Tt

3 AAjekE]o] A, WEe oF 250 nM WA oF 250 pM, oo} °F 1 uM, ¢ 10 uM, °F 50 uM, °F 100 uM,
oF 150 pM, E& <F 200 pM ¥l Fx=e] A-77-019] EA 3ol 5% HEHo|A H]-EB $HES g A
S xgeitt. gk AAGEHA, WHE 9 10 pMY A-77-019] EA el 54 dE QA H-EB S{ES
e e xgat

S AAjekEol A, W oF 250 nM WA oF 250 pM, oo} o 1 uM, ¢ 10 uM, °F 50 uM, °F 100 uM,
oF 150 pM, E& 9F 200 pM HLl9 Fx=e] A-83-012] &4 3ol 5% HEHo|A H]-EB $HES gt A
S xgeltt. 3k AAGFEH A, HHE ok 10 pMe] A-83-019] FA] 3o A dAetAA] H|-EB SHES )
o= AL EF3IT

S AAjekEo A, WL oF 250 nM WA oF 250 pM, oo} e 1 uM, ¢ 10 uM, <F 50 uM, ¢F 100 uM,
ok 150 pM, T oF 200 pMe] MY ¥x9] SB5051249] &) 3ol %2 FetAoA] H]-EB SHES njdal=
AE Eoh3it}. 3 AAFE] A, ot&% ok 10 pMe] SB5051249] ZA slol %2 FelHo] A H]-EB &S
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[0082]

SIHS31 10-2021-0068050

g AAGE A, WHE oF 0.2 pM A F 20 pM, AW °F 0.5 pM, oA °F 0.8 pM, oHd 1 q
M, ol < 1.5 uM, dAd < 2 uM, o7 2F 2.5 uM, A <F 3 M, oA <F 3.5 uM, 40 oF
4 uM, AW ¢k 4.5 puM, AW 2k 5 uM, AW ¢k 5.5 uM, AAN <k 6 M, AN ¢k 6.5 uM, oA
o ¢k 7 uM, oA oF 7.5 pM, oA oF 8 uM, AN <k 8.5 uM, At < 9 uM, oHN ¢k 10 pM,
oA oF 11 pM, oA <k 12 uM, oAAW <k 13 uM, AW < 14 M, AW oF 15 uM, gAY o 16
uM, o) o 17 uM, A oF 18 ulM, = Ao oF 19 Mo FHe vk E2ARade] EA 3ol
&% derdoA H-EB S ES Wdste RS EFeT. T T2 AA SN, S 2k 0.2 oM WA oF
1 pM, oA <F 0.2 pM WA 2F 0.9 uM, oIAW 2F 0.3 pM WA 2F 0.8 pM, AN <F 0.4 pM WX <F
0.7 uM, =% oA °F 0.5 uM WA 2F 0.6 uMe] ¥ s E2AREF & 3ol 54 dErd A
H-EB &S wWdste AS Egevt. ® o& AAGuedA, BHS ok 1 alM WA ¢ 10 uM, dAad oF
L opM Al ok 9 pM, oA oF 2 pM Wi=] oF 8 pM, o) oF 3 pM WAl o 7 pM, F== oo F 4 pl
WA ok 6 pMe] Wl wxe maamaye] &4 o £2 HEr
o)

o A H]-EB SHES wjda= AL }‘_@
b, 3 AAgEO A, e ok 10 pM WX <k 20 pM, AW ¢k 10 pM WA <k 19 pM, GAY <k
WM A oF 18 M, ol oF 13wl A oF 17 pM, = ) oF 14wl WA oF 16 uNe] Wl
o wesmame E4 ool B4 AT B SYEE MIH AS EgA. @ AN, T
Mo oF 2 ) Ewe TEaRadle] EA dto] E4 detolo]A] H|-EB $HES wjds= AL Tatat)

M, oﬂ?drﬂ ok 10 nM, ©F 50 nM, <F 100 nM, ©F 150 nM, ¥ 200
ok 15 uMe] B9 F=o ALK2 dAAY &4 3l =

A, S oF 1 opM WA oF 10 phel ®ele] FI=o] DMI-19] &4 st &% dEeiolx H|-EB

4 14, 2
SHES M AL TTT. @ AAFUAA, WP F 2wl DHH-19] EA Sl BH @G
H-EB $HEBE MFSHE AL T

s 1A, 3 9k 1 M WA oF 10 uMe B9 sx9 ML3478 &4 dto] 57 e
SHES st AS 2§t o AAFHAA, WU oF 2 pMe] ML3479 EA] st 4 oA
H]-EB &

ol d, WS °F 0.05 uM WA 5 uM, oAt F 0.08 uM, <zt ¢ 0.1 uM, <Xt ¢ 0.2
o} uM, Al °F 0.4 pM, IAH °F 0.5 uM, IAH °F 0.6 M, oA} ¢k 0.7 pM,
uM, oA 2F 0.9 pM, dd) < 1 M, 49 < 2 pM, A0 2F 3 M, AN oF 4 M

o] ARl EA stell T4 AgtlolA H-EB SHES wgsE A& TP, E OE AA

ol A, W oF 0.05 pM WA F 0.1 pM, At oF 0.06 uM WA 2k 0.09 M, = oAt <F 0.07

o 0.08 uMe] Wele] wie] HEupnle] EA stol T4 Aeteo]

SR A H-EB $HEE NS AL
Tg@ch. E ohE AAGEA, RS oF 0.1 ul WA oF 1l Azl o 0.2 pM WA ok 0.9 M,
A6 9k 0.3 ull WX oF 0.8 wM, 7Tl oF 0.4 ul UX o 0.7 u, E= olT o 0.5 wM WA o 0.6
ulel Wele) el Mushne] EA sl 5 Al v-B SHEL MFHE AL TP, E e
AR el A, PHE ok 1 uM A o 5 pl, o) 1 LM °F 4 pl, o7t o 2 pM WX %5 p
LS oA o 2 A F 4 ule) B S AR 2 dl %@ A ol 5

w

oAt <F 50 nM, < 100 nM, 9F 250 nM, ¢F 500 nM, <
~REE f5A £4) sl 5 ool 4 u]-EB 53]

AlFEfoll A, HFHLS oF 10 nM WA F 1 uM, AW <F 10 oM WA 2F 100 oM, oA 2F 100 nM LHX]
oF 500 nM, H=& o] oF 500 nM WA 2F 1000 nMe] WMo w9 SAGE] EA] st 54 @Edo|A HI-E
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[0089]

[0090]
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SHES MYete As x2S g AAGEA, HHS oF 0.5 uMo] SAGY] EA] dhell T4 dEHelA
H-EB $JES wgst= AS s}

SF AAFEo A, WS o 2.5 oM WA <F 250 oM, oA <F 2.5 oM WA F 10 oM, AW F 10 nM WX
°F 100 nM, = o) ¢F 100 nM WA °F 250 nMe] o] Fko| SHH vz o] &R stol] 2 et A
H-EB SHES vjdals AL £33 AASEolA, WES ok 25 nMe] SHH ©Ae] EA dlo] FF
Aerolo A H]-EB $HES vt S e}

52 dE wiekel HAEE dojo] AE Wi &7 e U7 B AU S A FdEE B3 gAge= A}
£ F v, d¥Hom &7 ¥ wigd Axe] A s BdAdolAY e Aot AETE A
HE AE WAEe o, dAW A7l o) e VAR FEEE vk Uy e e 2wy o
AUZE, 18 WAYUS (AFFoz, i s &7)d F2g), £ A fAUS (5, Az 3 59
o] WS WHIAIIES |75 A= FA)E dTt

3 NS fg AR widel] AAEg &7 AR ®AY AP RE dvbed 29y, 2A 9 EE
dlolA Zetxas ke, AdA Askel AAg oA AQl vho] g iE = ME|ZAE (VerticallWheel)™ njo]
Q2] NE (PBS Hlo] L EIZL(PBS Biotech), ] EUols AMAR)E F33r}

e |l wAE AT AXE (0PCO)E XFse ZAAES 53
g 5% 0PCE OPColl E4AQ & 39 Z2H =7k N62, 2 v

2 79 ¥-0PC PHA, d7A (D49f (4174 A AE 9 Ay NE & o
of <8 wd"E £ 9l Wy 3= A3 A#8E) (Debnath J, Muthuswamy SK, Brugge JS.
Morphogenesis and oncogenesis of MCF-10A mammary epithelial acini grown in three-dimensional basement
membrane cultures. 2003 Methods. 3:256-68), X CLDN6 2 EpCAM (Yhs AIE 2 3] AX & to] 3]
du+= 2709 wA) (Lin D, Guo Y, Li Y, Ruan Y, Zhang M, Jin X, Yang M, Lu Y, Song P, Zhao S, Dong B,
Xie Y, Dang Q, Quan C. Bioinformatic analysis reveals potential properties of human Claudin-6
regulation and functions. Oncol Rep. 2017 Aug;38(2):875-885; Huang L, Yang Y, Yang F, Liu S, Zhu Z,
Lei Z, Guo J. Functions of EpCAM in physiological processes and diseases (Review). Int J Mol Med. 2018
Oct;42(4):1771-1785) & L& g},

E4 AAkEelA, B RAUEo] wEl A OPCE o1zt wHs Z7] AXEY AP Yol E3tE Aol

£ AAekEelA, B JA UL wEt =51 OPCE Azt wio} Z7] AE Algd oA E3ld Aol

o2 AAGE A, B NS mE $5H OPCE = vHs E7] (iPS) Mol Algd# oA Eshd A&

oJt}.

g 5o, AxX FAd9 2 wF 5F vA = vbA AEC sl $AJAAE ZASAY E= 0PC FJek el

A= A A g AXE F3S ERlsty] 8, 5% O0PC Jke] sl o]t BEA4S fe MESHH
AHgste] st M mlAE FERFskeE ol o8 2T 4 k. & AAISHol A, B dEe] W] w
AZ% OPC= NG2, PDGFRa ¥ GD3o.ZH-E A" E vlA F 3} o4& ddst)

= 9F 40%, oA Hojm oF 45%, oFid] Hojm oF 50%, o] Hojm <F 55%, oziv) Holm ok 60%,
Ad Aoje oF 65%, At Aoj% oF 70%, o] Aolx oF 75%, A A% oF 80%, X A= °oF
85%, A Holm oF 90%, oIAW Hojm oF 95%, oA HoJm oF 98%, oA Hoj:m oF 99%, oAU Ao
T 9k 99.5%, oA Hojm= oF 99.8%, & 7Yl Aol oF 99.9%2] NG2 YA AXE ¥ = rk. 5A
AA G, B ARl wEt 5E OPC Hwk oF 45% WA oF 75%2] NG2 A A, oHd oF 45% W]
Aok 50%, AW <k 50% WA 2k 55%, A <k 55% WA 2k 60%, AA <k 60% WA F 65%, A <
65% WA °F 70%, oAy oF 70% WX oF 75%, <A °F 50% WA °F 70%, <A °F 55% WA °F 65%, HE+=
o7t °F 58% WA °F 63%S] NG2 ¥4 MEE EFE 5 Ark. o AAGEAA, E AL wet 5
H OPC Fekd <F 60% WA 2F 90%2] NG2 443 A, A oF 60% WA 2F 65%, oAz < 65% WX <k 70%
o ¥4 MEE ExFE F Ak, E ALl mt 58 0PC J2 ¢F 30% WA oF 100%°] PDGFR a %73
AE, AR Holm oF 35%, A ol oF 40%, AW Hoj= oF 45%, A Hojm oF 50%, AAH A
o= oF 55%, oA Hom oF 60%, AU Holm oF 65%, AW Hom oF 70%, AW Hom oF 75%, o

_%

2}

B A&l wel =58 0PC Fee oF 30% WA °F 100%2] NG2 A ME, oAt Hojx= oF 35%, oM
! o]

= %
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A Hol= ok 80%, oldd] Hol®= ok 85%, oHd] Hol®: ok 90%, ou] Hol®= ok 95%, oHd] Holx oF
98%, oA Holm oF 99%, oA Holm oF 99.5%, AW Hoj= oF 99.8%, Ei oAU Holk oF 99.9%2]
PDGFRa 44 MEZE & dry. 54 AAIGHA, & MANEel ue} 5% 0PC Fek2 oF 45% x| <oF
75%2] PDGFRa %A A, oA <k 45% WA <k 50%, AW ok 50% WA <k 55%, oAW <k 556 HA oF
60%, <A °F 60% WA °F 65%, At F 65% WA F 70%, <A o 70% WA F 75%, AT °F 50% W
A ok 70%, oA oF 55% WA oF 65%, L& oAlAW <F 58% WA °F 63%2] PDGFRa ¥ AEE ETHE =
o g2 AASE A, B AR wEl FEF 0PC Here oF 60% WA F 90%2] PDGFRa %Al A,
Ad oF 60% WA °F 65%, A oF 65% WA oF 70%°] ¥ AEE X3S ¢ Aok, B AL wet
S5 OPC Aok oF 30% WA oF 100%2] GD3 %A AE, gAY ZHolx= <F 356, A Hoji oF 40%, oA
Hoj= oF 45%, AAY HoAm oF 50%, dAAW HoAx oF 55%, AW HoAE °oF 60%, dAW HE <F 65%,
AA A% oF 70%, oA Aol oF 75%, AW Holk oF 80%, <Xt Hojk °oF 85%, At Hojx of
90%, <A A= oF 956, At Hojm= oF 98%, dlHid] Hojkm oF 99%, dlziv] Holm oF 99.5%6, <J7d] A
o]k °F 99.8%, = AlXt] Holw ¢F 99.9% (D3] ¥ MEE I F vk, EA AAFEH A, 2 A
ygo wel =59 0PC Jeke ok 45% WA oF 75%2] GD3 %A AE, oA oF 45% WA F 50%, AT oF
50% WA <F 55%, oAlZAd) °F 55% WA °F 60%, Al F 60% WA F 65%, oA °F 65% WA <F 70%, o
g oF 70% WA oF 75%, oA °F 50% WA F 70%, oA °F 55% WA oF 65%, L& oA oF 58% WA
63%°] GD3 A AEE EF & vk, vE AAIEHAA, 2 AAWE et =58 0PC Jeke °F 60%
2 °F 90%] GD3 %A AlE, AW <k 60% NA oF 65%, oA °F 65% WA F 70%9] FAH AEE ¥
ATt

2

4 = 12 Ay

G AxEjel A, B AU gel weh 58 0pC Peke B A Arle] so] 7% vhel g dE 2
AN 100,000708] A F 4 olskel gw FFL AT & Avh. E e A

= A

o

H - 3 =23 % OO]: ,

2 458 0pC AR dE AW 100,000/ AE T 3 olare] B @ES F4E 4 A, ® o
AN FEA, B AAEA weh FEE 0PC e dE Aol 100,00071¢] A

dES W4T 5 AT ® O ANGHAA, B A 4

Sol 146 vhok e 3E 2R 100,000/ AT % ) olehel Aul WEL BAL + At

£ & 2

WA whet FEE 0PC AR, o2
A vlA) Aol s 54 A, e FEe v
[l gl W 5E A42 opcE

4% RSk (A 5, &

M
ox
3
=
H
re
r o
o
=y
il
O
1
o]
(@]
=
([}
(w)
=
©
S
([}
c—
(-]
Z
()]
o
10
o
ol
ol
rlr
X
H
il
o -
=

kA ek AlE FE AdE vAE oF 20% nvre] wigAEA] ke AlE F¥, oAnd o 19% w9k,
oA < 18% wwk, oA oF 17% wwk, oA oF 16% v, oA oF 15% wwk, oA <k 14% Wk, oA
o oF 13% wRF, oA ok 12¢% WRF, oD oF 11% W, oA d oF 10% IRF, oA °F 9% WRF, oHd] ¢
&% WRF, oA oF 7% w|wk, oA ok 6% mRF, o) ¢F 5% wRF, oA ¢F 4% WwF, oA oF 3% W
oA oF 2% vk, oA F 1% vwk, AW oF 0.5% vk, AW 9k 0.1% vk, oA ok 0.05% v, *
oA °F 0.01% mwhe] wpshAshA] @& AE S I F vk, T vE AAGHA, AE Ju
15% WA ok 20%2] whghAlelA] ke AE 9, AW o 19% WA <k 20%, AW <k 18% HA <k 20%,
A oF 17% WA <F 20%, oAW oF 16% WA 2F 20%, A oF 15% WHA| oF 19%, &= AW oF 16% WA
oF 18%°] wigAlehA] &2 AME FFS X F vk, E OE AAGHA, AE F oF 10% WA oF
15%9] vhgAskA] ek M f3, oAd oF 14% WA oF 15%, o) oF 13% WA oF 15%, o7 <F 12% W
2 oF 15%, dlZt] oF 11% WA oF 15%, H= ofhd oF 12% WA oF 14%°] wigAlshA] &4 Alx F3&
g 59k 3k AAlEHCA, A Hae oF 1% Ul oF 10%9] vhEAsA] ke AE £, oA of
Aok 10%, Aol oF 1% WA oF 9%, oo °oF 26 WA oF 8%, <l °F 3% WA °F 7%, i <Xl
WA ok 6%e] wigAeHA &2 AE FES XIS Q. g AAGHAA, Ax @%% °F 0.1% WA °F
1%9] whgbAletA] &2 AE §F, oAdd °F 0.2% WA °oF 1%, X1 °F 0.1% WA % °F 0
WA oF 0.8%, o7 F 0.3% WA °F 0.7%, Fi= AT F 0.4% WA °F 0.6%°] whEASA e AE

)

Ay

= 3
S 2 4 Aok, 3 AAFEAA, AxE Hee ¢F 0.01% WA 2F 0.1%2] viEAskA] 2 AE F§3, o
) ok 0.02% WA °F 0.1%, oAAWN 2F 0.01% WA 2F 0.09%, AAW 2k 0.02% WA F 0.08%, oAA <F 0.03%
WA oF 0.07%, B= o] °F 0.04% WA oF 0.06%°] whgrashA] 2 AlE 8-S £ & Ak, 3 A
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Hold, W szel udAad ehe AE f8e oF 150 uwre] viaHed ghe AX f8 E4E e

A, vrEAE ] ek ME 3 (D49f, CLDNG, &= EpCANC. 2XE Aelg shi} olite] nAZS

BN gel mE 0PC 2AEE ARy SR HAS Fhw zde 5 A @ AAFHelA, Aokt
AgHE FAE UuY EFAS OIS0 LFE 5 vk & AAGEelA, Ay HeEE gAs Oig
$ZAEg TgaA et @ ANFHIA, 2RS0T UK -15T olallAe] WEnpEoz A%
4 5 gl

AA el w2 0PC AR dAAze) Sy, A, ek, wg, Es Sa F
ARGl THE 0PC 24 E-E

ol
A, 2 qgAel ¥ ule AA 7 w47
E olo] 2Rdle]l FAeE AL Eal Fola] 96 AFY & Ak @ AAdHelA, B AN L me
2 98 AWE 5 ool @ AAGEIA, B AUl wE 2B golow

B AL mE 0PC 2B F 1x10° WA ok 5x1070e] AE/LeeE, oA ok 1x1070e] ME/2
ZeE, oA of 2x10 749 AE/D e, AT oF 3x10 e AT/ AL, A o 4x10 )¢ AE
/aelelE, oA ok 5x10° 79 AE/LE, oA o 610 4] AE/DE, oA oF 7x10 7]
AE /A EE, oA o 8x10 749 AME/AE, oA oF 9x10 W] AL/ elAE, AT oF 1x10 7l
o] AE/AeE, oA oF 2x10 74 AT/ /D E, AT o 3x<10 M9 AL/, oA of 4x
10718 A/ Aelele, A o 5x10 78] AZ/Aelee, oA ok 6x10 74 AZ/Aely, oA ok
7<10 7] ME/DaE, AT ok 8x10 e AE/AelelE, AT ok 9x10 e A/ ey, oA
ok 1x10770) AE/QeelE, A o 2x10 700 A/ Del2E, oA oF 31079 AE/LE, 94
o oF 4x1070e] AE/Re e, B G of 510709 A¥/LEE T 5 b, E ohE AA%
Bol A, B AN mE 2AES oF 1x10° X o 5x107e] AE/DelelE, oA oF 1x10° W o
410709 Mz /@ E, A oF 2x10° WA ok 5x10° 709 AE/Ae e, dAY o 1x10° WA of 3x
10709 Az ae e, oA oF 2x10° WAl oF 4x107e] AE/LeleE, Ei oA oF 3x10° YA °F 5
x10°70e] AE/DeleEE 3 4 vk, & 02 AXGEelA, B A wE 2B ok 1x10 )
A o 1x1070e] AZ/ A E, AT oF 2x10° WA oF 9x10 M0 AL/ DelE, oA oF 3x10° W]
oF 8x10 7)) MZ/Ael e, oAT) oF 4x10° YA o 7x<10 74 AE/ DY, EE oA o 5x10 U]
A ok 6x10 709 AE/LALEE ¥ 5 Qh. F AA R, B A YL mE 2HEL
WA oF 1x10 702 Ax/Ae e, dAa o 2x10° WA ok 9x10° 709 A/ DeeE, oA o
2 oF 8x10° 7)o AZ/AeleE, A ok 4x10" WA ok 7x107e] ME/LeE, wE oAy o 5x10°
=

WA ok 610719 AE/DeeEE ek & Ak, E e ANGEHA, B A g e

AL/ Dele e, oA Hejw o 4x1070e) AL/ DeleE, oA Holw oF 5x10° /¢ A/ Delely, o
0 Holm ok 61079 AE/Aeleld, A Hojw ok 7x1070e] AE/ A, A Hojw o 8x10°
A AL/ B, A Holw oF 9x10 /e A/ Delely, A Holw o 1x10 Ae] AL/ Dl
oAt Mol of 2x10 49 AE/DeleEl, oA Hojw o 3x10 e AE/DeleE, oA Hojw of 4

x10'70e] A/ DelE, EE Ay Hol= o 5x10 e A%/ D E S w3 4 9u}. 21 ] F e o

rot
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=

A, R AN wE 2AES HY oF 1x1070e] AE o, oA Hul oF 2x10 740 AT/ Ay o
A, el Aol oF 3x10 /0] A/ Delely ok, el Ao o 4x10 M) AL/ DeleE o), <)
o ok 5x1070e] AE/DeleE o), i dA Al o 6x10 9 AT/AeedE TFL 5 9

ﬂ',

n

AN ke A, B A S W OPC RAEE oF 4x10° WA ok 2x10 e A/ A EE w3} 4
o}

E e AAFHAA, B ANUEO] B 0PC 2HBE o 10 sholazelE WA of 5 WeE, oA o
20 vholZz el , v of 30 vholZzel, elAn] of 40 nholAz e, oAt o 50 vholAzelE, )
o 60 vholZZele], alAv] ok 70 wielZzeld, dlzv) o 80 mholAzelE, oAyl o 90 vlelazelE,
Av) o 100 vhelZzeld, cl7Ae] o 200 vhelZzeld, eZv] oF 300 vl Az, ol An] o 400 vhol Az
Zel, et oF 500 vholazele, @A) oF 600 vholA= e, ofth o 700 rhol=LzelE], i) oF 800
vlolZzalE, o7 oF 900 vlelZzelE, din) o 1 WaE, on) o 1.5 A, oun) of 2 e
d¥, oA o 2.5 WL, oAv) o 3 Belele, oA oF 3.5 WAL, oAY) oF 4 WYy, ®=
oAt oF 4.5 Delele Welel PuE AL 5 vk @ ANSHlA, B ARG e 24EL o 10
vholz= el e WA oF 100 vhelAz e, ofth oF 20 vhelazels WX of 90 vholLm e, ot oF 30
wol A2 EH WA ¢F 80 wlolAZEH, oA ¢F 40 wlola 2 EH WX ¢ 70 wle]Z R H, T oY) oF
50 vholZz el 4] ok 60 mholAzelE Wl RuE A F vk, E ohE AAGEelA], B AN gl
WE 2R oF 100 holazels WX oF 1 W, oAt oF 200 vhelazelE WA oF 900 vo] A
B, v o 300 whel 2z E WA o 800 wle|Am A, €At o 400 vl Lz WA o 700 nho]ZLw
2, ®i au) o 500 ol zelE 4 o 600 vholazelE Wele) ¥uE sbd 4 k. E e A4
FeolA, B ARG mHE £HES oF 1 Weldd WA oF 5 Belee, AT o 2 AL WA oF 5
welelE, o) oF 1 W e WA o 4 AE, oAl o 1 WE WA o 3 AE, oA o 2
welel U4 of 4 Weled, e an o 3w A o 5 Aeed Wele $uE A 5 v
B AN, B A GO BE OPC ZAEE o 20 vholARE WA o 500 whol Az e WuE 7}
A 4 ool ohe ANGHelA, ® AAUEo] ohE 0P £HEL oF 50 vlola=elE WA o 100 vl

2eEe] $9% sk 4 otk E ohe AAGHelA, 2 AN UE] e PC 2YES oF 50 vl Az el
WA oF 200 mholZEelEle] $uE 44 & vk, ® ohE AAGgEelA, B HAuE] mhE PC 2B

32

oF 20 wholzmelE] WA oF 400 vlolAzE e HHE A & oAtk @ ANFEA, B AL wE
PC 2HEL JFRVFOR Ei o]F WAE s AN Fols] A THY §71 Wl A2
itk & AAEeA, §71% e AW FAAL 5 e
b 0
ANl W F55 0P XABS ARE WRT sk AN s oldel A4 )5S s
A X e o5 "Hao=w

ARl A, B AR ok 0PC A 2
AAFEUAA, B ARG BE AT Jue A5 £, ©EF
sz ARy S8 o2 Waw sk ugA Wz olaE & Q.

AN, B ARG BE AE AT DA e o)y oM WAZ el MANRE FE
@ ANgHeA, & ANl Yl wel 449 AL JeL 43 R A5 AT A 5
2e el gk @ AAFEAA, B NG el wet AYE AE A9 Al A 24
o &4 F BT EE AN AN 5 A

S|
Standards for Neurological Classification of Spinal Cord Injury)

(ISNCSCI) #AE AR&she], oxid)
A2zl 2 7ie HE e dis 5 2 FS5el digk 1 S AAste 3rtEg 5 k. 2 NS
of W AlE e 29E Faw g dAdA ddA e JaE o)A T &5 7eS M
Ak, A &% 7155 ISNCSCL AARE AREste], oo AA v, FX7bssAY B 7ML 5,
SEAYN 24, ol W AA &F WY, 2 FET AP d& = 2 HZo) Ui 5 S AA
ste] Hrte 4 ok
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WA gl W A AEe 12719 ola) ol £A-FE F3 A4 4d FEHe] PiE paAd F
ATk, @ AAFEANA, B ARG B2 AE GBe 671 olah, 574 olat, 4744 olah, 34 ola}, 2
AR olsh w= 1IY W oldle] GgAlel N EA-FE B35 AP 4D FEeke ¥3E FaAD F A,

AAd 1— w23std AzF o} 7] A2 WEF 2 &%

H1 Al¥5 (WAO1; Thomson JA, Itskovitz-Eldor J, Shapiro SS, Waknitz MA, Swiergiel JJ, Marshall VS,
Jones JM. Embryonic stem cell lines derived from human blastocysts. Science. 1998 Nov 6;
282(5391):1145-7) 258 AAdHE Axg AE 238 (WB)o=ZFEel nisle 7t wjo} E7] AE (uhESC)E
ANzg 91zF 2hujd-521 (249 (Corning) # 354224)0] =¥ H, 22 Wi A2 Ze|xEld 225 o W% Seta=
(9 # 431082) “Foll A £ mTeSR™-1 =] (=¥ A ©H|Z=2| A= # 85850) A wlFatqict. A7} <F 80-
90% AWAF] PR WA HAE Y GAT WAF F, ReLeSR™ AoF (28 A HA=UAZ 4
05872) 2 AF&3lo] uhESCE AlNAIATE. ReLeSR™-2]ZE uhESC AMEE A2 2o d-521 ZH 225 onf Z2F
Ao Algstar, AY 29 & wid wiA] wEE ARSIt AAle] 20 7]sE wpep 22 *L739]HH°ﬂ AT Al
FRol B3 o, Ao wel, WBREF-E 2 wldE uhESCE 2 WA 53]¢] AUl <t olejg waom A
2Tt

AAd 2 — T3 A5 wjgelA Az vlot &7] AXE AR MY ATAR E3A7I= B

A-19: FFE uhESC (2F 90% WA E Td AZ dE9E FHES ol FEA® (=8 A HAEA
# 0792002 &2 8l GEAA, AL Ax JFE 9 #d3 AP dEE §&sgin. 1 F, 24&H
uhESCE 54 ¢ mge $13 1x10 ) M AL AE/MLY =R PBS-0.1 H+= PBS-0.5 Ty Hlo] L2 HE] A]
¥l (Mini Bioreactor System) (PBS ®}o]< ®l=1(PBS Blotech)) 2 Algdsta, 22k 35 RPM & 25 RPMO.=E
A= AASGTE (A-19). MEE AW AFA 8= (GPM; 2% B27 RFE (A FZ(Gibeo) 7FEET W
T 17504-044), 2 0.04 pg/mL E-olo]E-ElZ (A]Z1w}(Sigma) JIEZE1 WHE T5516-1MG)o] HEFH
DMEM/F12 (= 7FE22 W3S 10565-018) & o]Folx) e} AX AES XX5H7] 18] 10 uM Rho 7IWHAl A Al
(RI, B2~ (Tocris) 7FERE WE 1254)7F ®BZEE v&3bg hESC wleF vlx] (Aol 149 28)9 1:1

=

)

Egrol Agaith. Aze) 2447 oldlol, uhEsCe] FAF 2% SHEe] AU, HolAl (BB) FA}
WEHo®, £Y $HE ) AL ARAOR $oss] AdeA B, PR s SAH uhsh g v
A wdel ols) dd wish ol WS AAHAG (= 5).

AOL-A3A: Ao ool L35 /fAshr] s, 2P W-EB &= 10 uM SB431542 (A]1vh-=e)x
(Sigma-Aldrich), 7V W3 $4317) 2 2pM S24R e (A2v-d=ex], 71e 21 WM3F P5499)o] K=
= GPMAl A g 49 B<F ZH7 45 = 32 RPMe 2 3™ sk PBS-0.1 F+= PBS-0.5 vy nlo] g AEoA &5
A gero A wjkaslgirt. S EC] A =S &stal, AulE wiA ] 70-80%E AASL, A Fue]
10 uM SB431542 2 2 uM EE22R =3 0] H?% GPMe.Z A El= Aol o8] wixE mY BFeAt.

=

m

A4D-A6Y: AEZZ 0.5 pM HEZIY (FZ 24 (Reprocell), ZFEZE HZE 04-0009), 1 pM e =2 (A
u}—%}Eaﬂ, VR W3 R2625), E 150 uM ofAFEBA (Aanp d=gx], JtEE T HIE A4544)0] H

¥ GPMoll A 45 RPM (PBS-0.1 W]y Hleo] @@ elE]) Hi= 32 RPM (PBS-0.5 wY Hlo]o @) oz 37} 39 &
&2 dgdox FrtE wgsiitt. R Eol AAS =S F&stal, AulE wiA Y 70-80%E AlAsStL,
g Byjol 0.5 uM ARSI, 1 pM dE A, 2 150 pM ofx2zE2H ko] HEH GPMORE WA= Ao 9
A E md 2kt

St (
5o 7ls=¥ wheh ) 9 qPCR A A] el 601] 7]s=® vkel el ofgk mir] wdol gk Aol
T =

1 A gahelnh
ATAAA, AEE ARGl 5 wiAZ BANAY (F 2, E 3). UniA AT AEE 47 Ao
3% 4o )% 8 wish ol AAW AT AE W FhE HaEsloluAE AT AL Fahol A gatoit

AAe 3 - T3 de W g A3 Wil E7] ATE AABA AF AELE A= BE
uhESCel A7 efuli/Ald A AlE=e] 23t (A0L-A6L)E Aol 20 718 wiel 2ol &3k, A7
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dell, #3} vlAE 20 ng/mL AZF A7 AFoAE A AR (WbFGF, W R 94 (Thermo Fisher), 7M&= 1#
PHG0263), 10 ng/mL %3] 47 Q1A (EGF, W= 34 Zbeb=1# PHG0311), 2 10 pM RI7F BZ9 GPMo= ¥
GA7IE Aol o) AR A AERe] B3t AFEHAT. AE SFES v 2F (A8Y-A20%) Fet
20 ng/mL bFGF 2 10 ng/mL EGF7} XM= GPMelA 45 rpm (PBS-0.1 WU wlo] e 2] olE]) FE&= 32 RPM (PBS-0.5
Yy el e o R FH AN FAAZ I, wiXE FE HA FL 70-80% wiA] wEHS Agste] wid
BFstch, Al14de] AAE wjxe] 10 pM RIE E3F H718H3i).

atd AZe] NBAES 4 A" vt Z3b 3o A21del FHsa, PR (HA]4]
gl o3k A el vk 24l A&k, A21Ad7A], 23k AT A Al
A skl (R 2).

AA G 4 - 3t wjo} 7] MEE JASV}ANE AT HEZ E3A 7 49y

6ol 7<=

it
=
©

N

Al 394 FEE AR A AFEA AE7L F7ER FAEVRAE AT AER 25E3)
&

A209el ek w3} TREFS AAlA 2 W 3o YeE ukel ZSTE. A21del, =S T4 dE el
AZF Q17 #mY-521 (rhIN-521)2 e ® ZF wjk 87] deAe] 22 wjgkoz AT dE S, 60
nLe] 3 E detdlo] 9= 1xXPBS-0.1L WY ulo] Qg ME]Z A Zste], 60 mLo] HlYES ZH7; 30 mLo] wjSE
o] 8= 2XT75 %—E}ii @B, A1l AlFate]l ®3b 2 FERZAA ALGEHAA, AEE 20 ng/nl
EGF 2 10 ng/mL fa d-fe] A4 Q1AR-AA (PDGF-AA, S 2 ¥ (PeproTech), V&= 1# AF-100-13A)7} H.Z=

F OGPMell A wiFsElaL, Ad=E AA wjA wAZF FREHAT. A28Y D A3/, ME wFES TrypLE™

*“E“E(TrprETM Select) (W2 9N, FFEE g A12859-01) 8 AMgate] &aA7|a, b ESkaL, rhIN-521-3
2 §7] Aol 4x10708 AE AE/aiz AL, Aol AFste] A2l FEHa wrx AAZ GPY

A AEe quAES Bal 34 Aedd $Paa, §5 AXSAY (A6 5ol )%H wel 28,
WA xS (A6 5ol 71%H Hhel @) @ gPeR (A6 6ol 7

o S AL 1A B4 Wl S5 S v o] H4% /ol
A7 Axel 544 wAS THAIAY (X 1, K 2, E 4).

iy
o
=)
(.
mi
dlo
S
o
ol
=)
hJ
)
)
i)
o
=
_?L

2
ofo
o
ol
38
v
2
W
)
e
)
ﬁ
r—{E

A42ede] OPCE F8ak3ith.  MEE TryplE™ MHES Ag3sle] &7]2HE @3A7]a, 7hdstal, WYeh
T Aol Aol 2 AE]10(CryoStorl0) (®lo]lodfo]E £L£FH Z(Biolife Solutions), ZFEFE1# 210102)° A
oAl Al sl

AN 5 - WAAEES B 45 ATSPY) 9T B3A AX Ao 543
AE daelAel wag oA wdel

oy
o
(o
e
(g
*\

¢

st (1002 e 4 3. 5 A4y 1)
o) AMAHel Axe MEES ALt F g AW, (0= 21zke] huld v AEeh Fastel ek Frbx
Jd Ans AFeE, v AT Tr AT SR H8" 5 am. g A waday QoY F o
U oEE £ OE AgTomd, B wuAEe B AAuesl Wyl me Azt woh 2] Azel A7eue]
AT AT, A75 AT AF, D ALE AT AT ATz B FAa50

-1 7\(__
3he ﬂ]?%‘ *ﬂi SHE
HEes A2 RDAA 302 4 zE t} 1] =

4% A (PBSE AAST -, ﬂXéEJ %@%% A 02 %—7&]—; FEe Fars g (10%, 20%, 2
30% &%/ 59) LHOﬂ Z}2} RT3 : 4Col A Hofx Folty. FAR2~ A
A%, SHES E“(Tissue—Tek) HA Ag 2% (OCT) £ (A}%E} g}el el USA(Sakura Finetek USA) #
4583)l wigatar, -80TCeA W¥Eskdrt. OCT-"H SHES -20CE 7F23ta, YasrAddr] (29 CM3050
S, gfo]7} nlol A ~ElZ(Leica Biosystems), W= L]0 B|EE I2H)E AFE3te] 30 mm dHOE A
Sl Eg-L-gtolal (Aamb-L=g x| # P4707)0] FEE 8 Lotol= A mpeEEgitt. WA x5}

o}ﬂ _>L
o

S FPstr] s, " FAA AE B Egol=-wked FXE AHS Fasistal, 2A1F w9k A
(RT)ell A PBS el 0.1% EFJE(Triton)™ X-100/2% B4 4 A /1% & 3 LEHNo =2 o]Fojx 2t &

oA Aeetgict. Frs 2 A §, Bk H]E W oNE HHLS Holm 4ToA EFEM™ X-1000] ¢t
ZA el wpA o] i SolAel 1k A (s AEE HE317] 93 Nanog (78 (Abcam) # ab21624), Oct4
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)

g, oy o [o do ro

(B ZoJ(Millipore) # MAB4401), ® Sox2 (978 # ab92494), T+ AALuIY A AXE FHE37] ¢
PAX6 (BD 3}¥1A41(BD Pharmingen) # 561462) % PSA NCAM (1H]E=Z A (Invitrogen) # 14-9118-80)& > 3+gh)
Syl Abdk ool A dstuloldsiitt. 1 5, FAA AlE 2 SFE dWS PBSE 33] A% 5, H
ZRE BEaWA 147 F9F RTOIAM EFE™ X-1000] ¢l A4 S0 Aew 12 A s &
22k A B 4" 6-totrH =-2-#d & (DAPT) 1’4131—03*%‘?]9} A sl sttt F-AA AE 3
B A¥S PBSE 33] Algskar, IN A efdetel A 2000 (GE &~=A O] (GE Healthcare), w7 #dwjo
=W 1)& AREste] FdEskqltt.

2w E 3 3% U 2 A7 WA AT A h HEHS 1C delEE 27 et
ek, = 20 yehd upeh o], mEstE 3E wlol 7] Alxe 2 HdE At w4 w1l Nanog,
Oct4, 2 Sox25 2d3IAUTE (Wang Z, Oron E, Nelson B, Razis S, Ivanova N. Distinct lineage
specification roles for NANOG, OCT4, and SOX2 in human embryonic stem cells. Cell Stem Cell. 2012 Apr
6:10(4):440-54). 79 £3} 5, 270 dHEASQ] dPe2FE| AE S A AT Axe] 5%
el 271¢ v mlAQl PAX6 X PSA-NCAMS 233sl9tt (& 3, %3 [Lippmann ES, Williams CE, Ruhl DA,
Estevez-Silva MC, Chapman ER, Coon JJ, Ashton RS. Deterministic HOX patterning in human pluripotent
stem cell-derived neuroectoderm. Stem Cell Reports. 2015 Apr 14;4(4):632-44]; [Kim DS, Lee DR, Kim HS,
Yoo JE, Jung SJ, Lim BY, Jang J, Kang HC, You S, Hwang DY, Leem JW, Nam TS, Cho SR, Kim DW. Highly
pure and expandable PSA-NCAM-positive neural precursors from human ESC and iPSC-derived neural
rosettes. PLoS One. 2012;7(7):e39715]).

HaErlolmA AT AL AR BahE A7 vlol F7] Azl e, AR Gl A PrkelA o)
S vhA mdel §% AESAW 2L 1 E ool o8 S58Eg

1CCol o3 B AE7|olwAE AT AEe] WA niz WS =EA3sly] s, Fsr 28 EoF RTOA
100% Wehe= 7= 2 & 1 PBS wie] 10% 2 EHO]— g0 -
A

+RE SHE dHd

E 4= A2 saETlotuAlE AT AlEol gk oA ICC dlolHE dEhith. 2709 tEA S diew
FEH AAdE 9 ME Fdo] AhEV|oluAE A HME vl NG2E 2ds}SI vt (Zhang Y, Chen K, Sloan
SA, Bennett ML, Scholze AR, O'Keeffe S, Phatnani HP, Guarnieri P, Caneda C, Ruderisch N, Deng S,
Liddelow SA, Zhang C, Daneman R, Maniatis T, Barres BA, Wu JQ. An RNA-sequencing transcriptome and
splicing database of glia, neurons, and vascular cells of the cerebral cortex. J Neurosci. 2014 Sep
3;34(36):11929-47) .

fre AESAHA o) A 20‘4 Ax 2W vAE A=) 98, AEE dlE v (DMEM #§A] W] 10% A
Elo} )l A oHEAVu Adgstar, A A (PBS W9l 2% & Elo} 83/0.05% oFHAE=SPHEF )]
AAEA A, AELE NG2 (Ohﬂ] 24 # 37-2300), GD3 (U Zo] # MAB2053), A2B5 (BD # 563775), CD49f
(Ue xo] # CBL458P) EpCAM (v} (Dako) # M080401-2) & CLDN6 (M E I A # MA5-24076)& E3rals A
a7 o] e SeolAl 1z A, W 19 ofolid tiXud A 30w Et DS Aol Aulo] Attt
AEE A AR AAet] AT FAE AAAT: WS FA ] B, 1 F AEE A FHG-
A3 2ak FAe} A 308 B A AollA QlFtHlel It AEE ARG ¥, ololedstERIES A
7hete] & AXE FYsIth. A A9, AxE viEA (29 # 35623)F ZRE 22 wjgF &7

HofFE 37TC/5% CO2o A wikato] el 4o 7]ed A42d +& dAxte] oist A4S vebd i npAE
3)5% F, TryplE™ AUE (AR 94 # A12859-01)2 F23talar, A7) 71sd viel o] {5 AESHY

2L g 8T, BE AE7F ofF NxT(Attune NxT) (WAE IAM | n= mjAlFAl=23 94) 5 A%
A7) el EAET. AAo v miAlE st AEe] WEES AXstr] $E, ofole "d Z 2
o= dAE F2 AEE Aeldsgla, d-&ske Al Add AL ] F7F obolAd dixat A4

& H-5olA Aes yekd AlE] ol dis) A $oll B4E & AEs SEEA FdEAgT.

(

e

[e2]
=
[}

=

_\_4

= n:m AN Moo

)
F
{o

Al
H]

12 A d 40 71EH el met AAdE A42d saEv|otuAE AT Aol e EH‘ Al
AR dolHE yekdith, 23] tizA <l Aol il AAE wiel o], AAHE AE P e
M7} NG2 (Zhang Y, Chen K, Sloan SA, Bennett ML, Scholze AR, O'Keeffe S, Phatnani HP, Guarnieri
P, Caneda C, Ruderisch N, Deng S, Liddelow SA, Zhang C, Daneman R, Maniatis T, Barres BA, Wu JQ. An
RNA-sequencing transcriptome and splicing database of glia, neurons, and vascular cells of the

lo v B
Hr o
rlo oft
ﬂtlo b
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cerebral cortex. J Neurosci. 2014 Sep 3;34(36):11929-47), 2 GD3 (Gallo V, Zhou JM, McBain CJ, Wright
P, Knutson PL, Armstrong RC. Oligodendrocyte progenitor cell proliferation and lineage progression are
regulated by glutamate receptor-mediated K+ channel block. J Neurosci. 1996 Apr 15;16(8):2659-70)% X
ol 5 A SaE7|oluAE vlA, ¥uk olyEl Z&(pre)-0PC WAl A2B5 (Keirstead HS, Nistor G,
Bernal G, Totoiu M, Cloutier F, Sharp K, Steward O. Human embryonic stem cell-derived oligodendrocyte
progenitor cell transplants remyelinate and restore locomotion after spinal cord injury. J Neurosci.
2005 May 11;25(19):4694-705)5 2&sivt. Fridoz, A" Ao A7 AFA/4y vkA CD4of
(Krebsbach PH, Villa-Diaz LG. The Role of Integrin a6 (CD49f) in Stem Cells: More than a Conserved
Biomarker. Stem Cells Dev. 2017 Aug 1;26(15):1090-1099) % A}y m}# CLDN6 (Lin D, Guo Y, Li Y, Ruan
Y, Zhang M, Jin X, Yang M, Lu Y, Song P, Zhao S, Dong B, Xie Y, Dang Q, Quan C. Bioinformatic
analysis reveals potential properties of human Claudin-6 regulation and functions. Oncol Rep. 2017
Aug;38(2):875-885) % EpCAM (Huang L, Yang Y, Yang F, Liu S, Zhu Z, Lei Z, Guo J. Functions of EpCAM
in physiological processes and diseases (Review). Int J Mol Med. 2018 Oct;42(4):1771-1785)< X33}
H|-0PC n}A7} HAE HAEH AT

E 1. B AARE o2 By g3 BAE JAETuAE AT AE o JEH #F AE
ol ¥

(Y

!

OPC/*22]-OPC 7} # H]-OPC "}7
NG2 GD3 A2B5 CD49f CLDNG6 | EpCAM
A1 98% 74% 22% 2% 2% 1%
A3 2 89% 72% 49% 4% 2% 0%

A B4E AR 3 @A A A Folar E e S ARSste] A E OPColl Blagls o (Priest
CA, Manley NC, Denham J, Wirth ED 3rd, Lebkowski JS. Preclinical safety of human embryonic stem cell-
derived oligodendrocyte progenitors supporting clinical trials in spinal cord injury. Regen Med. 2015
Nov;10(8):939-58; Manley NC, Priest CA, Denham J, Wirth ED 3rd, Lebkowski JS. Human Embryonic Stem
Cell-Derived Oligodendrocyte Progenitor Cells: Preclinical Efficacy and Safety in Cervical Spinal Cord
Injury. Stem Cells Transl Med. 2017 Oct;6(10):1917-1929), & 7RA|W-&ol 7|<% v o&) MAE A=
e sasEvlotuAlE HA AlE wbA Ne2ol el FAdQ AEe] o F& ®[E& 9 H]-0PC mhA CD49f,
CLDN6, B! EpCAMO] 7hae wrds ATt

AAe] 6 - FHx 2 Z2dHe o £3ld MXE g EAs)

ko] A 2d€9g, 2 AL A A, AFA AT AE B SAhET| LA E A A
S et o] &E dAE SA45ter] 98 A dd zead" s ARgE 5 vk fEA
g who]amolgo] B RNA-seq ¥t @ WS AbEate HAA =

4 AAZE PR (qPCR) I 22 7k AeAe] WS Abgehe 4 3hd A Zeakdd

¢

BT

oo A R
o

ool g 1oz

A 2 Tradgs Fdsr] A&, AEE Fobl(Qiagen) RLT &3 ¢34 (FokAl # 79216) 4 &3
A7)a, AzAre] Aol wel FHokdl RNeasy WY 71E (Fobal # 74106)S AHgate] RNAZS AA|skich.
gPCR-71¥F 48 98], 2 & AAE RNAZ A ZAMe] X "ol wlg} QR ERA F=H23HE [V VILO vt~EHY
Z~(Invitrogen Superscript IV VILO Mastermix) (WX 34 A}o]lE]= (Thermo Fisher Scientific) #
11756050) & Ab&-ste] mF el whel cDNAR "BAZT. 1 %, 24 82 2 7F 892718 fFd449]
AoA wEdl FES ATARE] AR wel §A-5FolA Xglon-zaH AE (o]&Fgfolt Ho| QA AR
(Applied Biosystems)®] ®f@l(Tagman) frA2k 2 AW, AR IAM ALe]AdE]H # 4331182)E AH&ate] 4%
ST, AR 2 FHA MES AUy wd =S AASH] 8], ABI 7900HT AAIZE AE HE Al 2=H
(o] &g ol= nlo] oA 2¥l=)  nlo]Qul= HD Al2®l(BioMark HD System) (ZFo|thd) T S7HEA PCR ®F
- AT, A7 x4 FHAE S o] YE FHAF, oo GAPDHOl wal] A rskste] 1o] A
2 e

o i
13
8
w
X
o,
e
kel
oo
o
i
o
ofk
oX
2

= A-190) B 24413 F-of Ay ml-wfobA] (W]-EB) SH=°] ¥4 F (A0
A, AR Z3ke] HA] Ax) el =2 Ale] uhESCe] tEA Q] PR 45 yekdith. 2709 disEAQl Ad
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of YA, RNA MES FHsta, A7) 7w WS AREste] gPCRol oJ¢h 3z w3 Z2apdgd o
3 Z2AsIAT. wheAd 9 7] Eglel uidt FAE vAR oo 767 FAF HdS AREEle] EFo)
o9l qPCRES S8kt Zzbel f-Aztel dis, Astd ACT #hol 5709 39271 %= (ACTB, GAPDH,
EP300, PGK1, SMAD1)®] g<tell tfal] Adiid oz AT, A-1d of A0l gk =& ACT #e] A4
FHAA EFol & oA AAEHIL, o= A0Y AF W-EB FE Uo] MEVF whed fHAe] ddS #A
ShlaL, Al-1% uhESCeF frAbgh HIAEd wpAo] A @y Z2upls 7havkes 31e YEpdth. ol x4

3 Z thol dis] uhESCY SHE A 244%F 3 (A0Y uhESC)ol wHeA] mhA NANOG, LIN28A, = SOX29]
2 Foe HEe & 290 AAE ZlEde] dis] oAl vig wiske] Alkel] ofs) F7hE A A Ht.

HAIU ol mE Biiel oa] AdE AE FJetel Ao vbsid FHx, AAdumd A4 F33, 4l
A Fdz, 2 Fdxs x Azbe]l WS S48k 29 EA AFoRFH
gqPCR 235 vEbdtt. RNA MES 31719 Alxel © uhESC Al SXE A4 AA 2 Al TR
st A (Hod), 2B ATFAIRSY 73 = ( A AFAEY F3k T (A219), 3| &gV
WAE AFARS] #3 F (A429). RNA AES 7] Vs BHS ARESke] PCRell Ol E Ji*ﬂ*ﬂ Atk
3709l wheAl 42k (NANOG, LIN28A, S0X2), 37H2| ﬁ%ﬂﬂﬁﬁj AFA FAA (PAX6, HES5, ZBTB16), 37He
A HAFA F742F (CACGN4, FABP7, S0X6), % 370 sA&E7Z|otwAE A2 FdA (CSPG4, PDGFR a
DON)E XEgahe, 717t w3t dHE ArskE ke *LEH% HdE A, 7o) fdAtel i,
Areke ACT gkol 5709] 3F$-2713 A (ACTB, GAPDH, EP300, PGK1, SMAD1)¢] BH#S Ab-&3lo] Alat= A
I, 71 (A% A mRke] ) s iAo v EdEo]l A ACT WHE ARESte] ALFE QLT

~N

(<3

4

E 2. £ /A8 wE OPCE £33t H1 uhESColA 9] vHsAd, AlZ g AT AME (NEPC), AlZm AT Al
Z (GPC), & FHAE7|olnNE AT AE (OPC)d 3 F-AR} ntAL PCR 4

A | AP | AP | AP | AP | AFgP2 | AP | A2
Ao | Ao | A7L | AL | A1 | A1 | A | A
uhESC | uvhESC | NEPC | NEPC | GPC | GPC | OPC | OPC
Pl Aé (o] ;q 7(]-

2 2 2 1 2 1
160 3 1 2 1
1337 661 453 12 18

LIN28A

N7 G A ;L' A ¥ (NEPC)

PAX6 2 180 193 2 2
HESS 1 2 384 511 2 1
ZBTBI16 1 2 70 47 5 1
AR AT A (GPC) A
CACNG4 [ 21 20 96 169
FABP7 6 7 7 6
SOX6 1 2 6 6
S| &E7] oMM E AT A X (OPC) A
CSPG4 5 2 2 2
PDGFRa | | 2 4 2
DCN 1 2 2 2
¥ 28 Zxad, B A Sl w2 Wl oek 7Y F<ehe] uhESCO] WSk NANOGS] sheF 2, W LIN2BA,

=
SOX2, PAX6, HES5, % ZBTB162] W& & ‘#?}3}%, AL A AEe} A FAR B T2 S WY
Al Yt (Patterson M, Chan DN, Ha I, Case D, Cui Y, Van Handel B, Mikkola HK, Lowly WE. Defining the
nature of human pluripotent stem cell progeny. Cell Res. 2012 Jan;22(1):178-93; Lippmann ES, Williams
CE, Ruhl DA, Estevez-Silva MC, Chapman ER, Coon JJ, Ashton RS. Deterministic HOX patterning in human
pluripotent stem cell-derived neuroectoderm. Stem Cell Reports. 2015 Apr 14;4(4):632-44; Woo SM, Kim
J, Han HW, Chae JI, Son MY, Cho S, Chung HM, Han YM, Kang YK. Notch signaling is required for
maintaining stem—cell features of neuroprogenitor cells derived from human embryonic stem cells. BIC
Neurosci. 2009 Aug 17;10:97; Avantaggiato V, Pandolfi PP, Ruthardt M, Hawe N, Acampora D, Pelicci PG,
Simeone A. Developmental analysis of murine Promyelocyte Leukemia Zinc Finger (PLZF) gene expression:
implications for the neuromeric model of the forebrain organization. J Neurosci. 1995 Jul;15(7 Pt
1):4927-42) .

Wsy W Agsllg AT AE vhAY sy 28

flo
yg

2199 @etol-slut wak ¥, AYE AL qu

)
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LHERS

(Zhang Y, Chen K, Sloan SA, Bennett ML, Scholze AR, O'Keeffe S, Phatnani HP, Guamieri P, Caneda C,
Ruderisch N, Deng S, Liddelow SA, Zhang C, Daneman R, Maniatis T, Barres BA,

transcriptome and splicing database of glia,

Neurosci.

Dalley RA, Puchalski RB,

P, Wegner M, Stolt CC.

neurons,

Adult spinal

cord radial

Wu JQ. An RNA-sequencing

and vascular cells of the cerebral cortex.
2014 Sep 3;34(36):11929-47; Petit A, Sanders AD, Kennedy TE, Tetzlaff W, Glattfelder KIJ,
Jones AR, Roskams AJ.

J

glia display a unique
progenitor phenotype. PLoS One. 2011;6(9):e24538; Baroti T, Zimmermann Y, Schillinger A, Liu L, Lommes

oligodendroglial migration in spinal cord and forebrain. G/ia. 2016 Jan;64(1):122-38).

Age 27 A% A9 o

& ANl 71ed Wil wE 4299 3 ¥,

O - =2 IMF=L1-
s EFehe,

(NG2), PDGFRa , ¥ DCNY]

Deng S, Liddelow SA, Zhang C, Daneman R, Maniatis T, Barres BA,
and vascular cells of the cerebral cortex.

and splicing database of glia,
Sep 3;34(36):11929-47).

AAd 7 — TGFBRI/AEY /g A5G & BP AsAGY gy 428 4 JAAES AL

neurons,

7 AL ARG AT ALz B}

3| aE7]olalA X

M= A E

AT A} A s

Transcription factors Soxb and Sox6 exert direct and indirect influences on

x4 2 CSPG4
nAE EE3GITE (Zhang Y,
Chen K, Sloan SA, Bennett ML, Scholze AR, O'Keeffe S, Phatnani HP, Guamieri P, Caneda C, Ruderisch N,

J Neurosci.

Wu JQ. An RNA-sequencing transcriptome

2014

212k Wloh F

e

22te] 2AS

A H2EF

Y ey
32+ (ACTB,

o thal

AN G 2004 AFEE A% Bab AAA (SB431542 X E2ArE3)o] ©ldlhe], TGFBRI/AER /=g Al
9 OBMP MG diekdel A8 B4 AAAE dE A A It vjo} F7] AXE AAYAY AFAZ E3
AlI71E ol g H2ESHT. ®E 32 HAEFH fiehdd 428 2 JAAE A,
SET 29 o X HE(Ultra Low Attachment) 6€ FZ #j ZHo|E (FY # 3471)9] o|F
pa=
£3. @GSN A vek 37 ALE ARANG ATAZ ERAVE O A8E 23 B4 A4
qAa | AxEwE | AdgEA® | wisAgRas
TGFRULE /=g oA A]
SB431542 10 uM ALKS, ALK4, ALK7 | Alz2vl-ot=g %) 4
S4317
LY2 157299 10 uM ALKS3 of o] H Anjo] @ #
A8348
GW788388 10 uM ALKS5, ALK4, ALK7 o o] H Anjo] @ #
A8301
A-77-01 10 uM ALKS3 of o] | Anjo] @ #
A3132
A-83-01 10 uM ALKS5, ALK4, ALK7 o o] H Anjo] @ #
A3133
SB505124 10 uM ALKS5, ALK4, ALK7 of o] | Anjo] @ #
A3799
BMP & A A
rasnay 2uM ALK2, ALK3, ALK6 | AlZrh-o=i] %) #
P5499
DMH-1 2uM ALK2, ALK3 of] o] B ~nfo] @ #
B3686
K02288 2 uM ALK2, ALK, of o] #| Anjo] @ #
ALK3,ALK6 B2286
ML347 2 uM ALK2, ALK1 of o] #| A njo] & #
B3688
w3} A7, NEE FHsta, A 69 7] ulke} o] RNA F&F ¢ gPCRO 93 FxAk @
He 8 Z2 AT, Ao fRRtel oiEl, datskE ACT gkel 5719 shg-227]3
GAPDH, EP300, PGK1, SMAD1)S] el thaf Ahz oz AL, 71F8 (A% 3 nute] g
A1 w4 wEo] AACT WHE ALEste] AXEAT. & 4= 74749 48 A 239 A&
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kol b gk (714l g AaiEd) e HiEs vEldT. ¥ 48 #FxE, 27 HAEWH &Y A %
Aol Ae] 79 Fre] uhESCel #3h= whHeA wkA NANOGS] shsF xd W LIN28A, SOX2, PAXS6,

HES5, 2 ZBTB16S ¥&tal= A4 uled Ad AX mddn Axw 4Ax19 §418 4o 429 248 xi=
FEE DA AT

Zzbel 4y B 2oz Ay $o| AAdE ATY AE nd¥Fe ¢ LA vug 5317 f§, w
A, A AT AE, AAT EFEAY, AN AT AE, SAETV|FUAE AT AE, A3 T4 Al
2,979, ABAE, RFAAE, b AlE, 2 Y] AlFe] gig A mir R o]Folx 967 fHAk s
= ARESte] ZFoltd (RS FdsY. & 6% Fx=, AarstE ACT #ke 3] 5ol o Z4zhe] o
obd el 28 BaF ol vie A7Y MFE 3 U SB431542 + L2Arado gl Ao g5 AAHE AT
ZdYP] vae "HEER 747t 4AF B4 i%ko_i FARE AR Alx gdde] @dE F v A
eRiY. F8He2 B 4 2 & 69 AAE A= (1) TGFRRY/AEN /= Mg AAAS (ii) BUP
Aodd gAA e trget 23 o] & WG] WHE AR&Ete] Aol uhESCE Al A AlE=E,
ag)a F7R AAN AF AE D FAEVluAE AF AEZE EIA7E b AeE 5 drE AL 1A
=

¥ 4. 28 B JAAY Aold =S AL NEPCE E31E H1 uhESCoOlA 9] wheA 2 AR LuE A+
HE (NEPC)oll thdt #AAF wlA 9 PR £4

SB4315 | SB4315 | SB43154 | SB431542 | LY2157 | GW788388 + | A-77- | A-83- | SB30512
2+ 2+ 2+ F1VIL347 | 299+ | == 01+ | 01+ 4+
=24 | DMH-1 | K02288 EEEY T2 |x=2 |E=2a

ES ES

W5 GAA

NANOG 2 4 1 1 3 2 3 2 2

LIN28A 518 a73 684 565 554 607 648 646 596

SOX2 1335 1483 1412 1257 1325 1270 1385 | 1395 | 1349

AAANG A7 AE AR

PAXG 791 836 741 615 748 692 791 514 765

HESS 1025 862 1047 698 1040 1012 876 650 980

7ZBTB16 201 192 210 220 203 198 198 159 188

AAd 8 - AlFH ] 3F AAES AT E31d oPC Fg W9 ) A9 A% AXe £A9 Hr}
2 AMAWEl ok AFE 0PC Fek Ueo] vk Ex] ¢ du AT AEY EAE AEE W ¥F AAUS
Abgsle] Hl2Est. EAAHoR F&  [Debnath et al. (Debnath J, Muthuswamy SK, Brugge JS.

Morphogenesis and oncogenesis of MCF-10A mammary epithelial acini grown in three-dimensional basement
membrane cultures. 2003 Methods. 3:256-68)12] T2 EFo| wel 5 AWl FFFAT.  HEskA, O0PC

2 2099 71kt B 4 YF FHS ATk Aom gAR A%l B4 sl 3D W A=WAA HFAR
o gEel ok @Eol takel, 45l vhA (D4ofe] MASY wuA WL PReks dE paBel EA)
WA LSS ALgstel o BohE v,

ol

OPCE HEHA® (o] = Foz PE-AA wA vl 21910718 AE/aie] ez AYHAT (5

0'71e] AEE 249 Zeol=0] 12719] Wo| AFBAT). AEZ 209 F<k s AT, #2020, &
3E HEES FHET. AX 35 89 (F9 # 354253) % AHESt] MEGA®S §3lAl7a, AlE
= AAollA 5 B 4% FEEEL US| = (PFA)C] A7, HofR A fFAA FHsAZTE. o]
S (D49f (ITGA6), Z=oldo] ths] FAatar, DAPIZ tiu]-@Asich. IN A ofdeto]A 2000 (GE
A xTAo] #lo]E Alo]AA = (GE Healthcare Life Sciences))S Al&3sle] WES gAtgsta, W4 wWx, 7]
2 A Aes IN A guElzy AZEYOI(IN Cell Developer Software) (GE @270 gFo]Z Alo]dia]z) &
29]A 2 (Mathworks) )& AR&-3te] A Zaldrt.

o
o
X
—_

X 55 xR, & /AWEel wE WES ARSSke] 2709 tiEASl Ao %‘—H g AL Al

Aol HZZEH 0PC= 71Eo A oA B9 3F A4S doy)e Ao Wz diobddd Wy (Manley
NC, Priest CA, Denham J, Wirth ED 3rd, Lebkowski JS. Human Embryonic Stem Cell-Derived Oligodendrocyte
Progenitor Cells: Preclinical Efficacy and Safety in Cervical Spinal Cord Injury. Stem Cells Transl
Med. 2017 Oct;6(10):1917-1929)°l oJ3 A/d€ OPCo] 370 dlxw RZE (it A, tixa B B iz ()9
ARt o] AL 3FFs At olgd AdE VxE, B AAWEd met A" 0PC7F A HolA
9 G A FAsHA AU e A ¥5 AR o4t
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v

o A-19: uhESCE B3 2 B3N 4 AX Aol g F5
B4 A5 g 98 Adan
6 2% H]-EB S3E9 A
A0Y-A3Y: A3 FEE Al F3}
S5B431542 + 247249

v

DS e A4Y-A6Y: A7 FEE A&t
BPMA + RA+ o228

v g

i_qm”mzx_mﬂmz+cmnm+m%?E.ngﬁvwxu@mﬂ \\§\ uwuamw_gm
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