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(WZE] a6 SRR IR R ] SCE E 551 KA 1 9 (CRISPR/Cas9 ) HE [ 44 4% A4
XLHE G1 (FOXGI) R AR T ZR, W98 FOXG KPRTE NV RG T4 i BL 4 2975 S A b A VE A
# & HIJ] CRISPR/Cas9 £ [N S bR, Hli#% 4y 2 415 RNA (gRNA) 55 ARG T4l FOXGI ZE N B K
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[Abstract] Objective To construct human embryonic stem cell (hESC) line with forkhead box G1 (FOXGI) gene
knockout by clustered regularly interspaced short palindromic repeat (CRISPR)/CRISPR-associated protein 9 (Cas9) gene
editing technology, and to investigate the role of FOXGI gene in the early neural induction of hESCs. Methods Two guide
RNAs (gRNAs) were transfected to induce FOXGI gene large fragment knockout in hESCs by CRISPR/Cas9 gene editing
technology. FOXGI gene knockout hESCs were confirmed by monoclonal screening, sequencing and Western blotting
analysis. The expression of the key markers including paired box 6 (PAX6), sex-determining region Y-box 2 (SOX2) and
orthodenticle homeobox 2 (OTX2) was detected by immunofluorescence staining and qRT-PCR in the early process of
neural induction before and after FOXGI gene knockout. Results hESCs with FOXG/ gene large fragment knockout
were successfully obtained by CRISPR/Cas9 gene editing technology. The results of immunofluorescence staining and qRT-
PCR suggested that FOXGI deletion did not significantly influence the expression of PAX6, SOX2 and OTX2 during neural
induction. Conclusion FOXGI gene large fragment knockout in hESCs can be quickly induced by a pair of gRNAs co-

transfection. FOXG/ deletion has no significant impacts on neural induction of hESCs.
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G55 e R T o 174 2 1] SC i 52 )7 47 ( clustered
regularly interspaced short palindromic repeat,
CRISPR) ¢ H: A 3¢ #& 11 9 ( CRISPR-associated
protein 9, Cas9 ) i3 (98— 3 K g 48 H R 2
I A SR 5 52 G T 1Y e 80 ELAR T 1) 2 PR G i T L
CRISPR/Cas9 7 4t Je:— Ff B A% A5 ) 1) il IO P A 7
iR EN IRV S ISR Su 27Nl PN
B g A R R A L M 1 R AR
2 TR RE 8 K 5 7 IR AL W o R BOBE G B F B st A%
% B % CRISPR J¥ 41 11, CRISPR J¥ 41| 1] %% 5% it
CRISPR RNA ( crRNA ) JfBEfS 5 HA BRI
I TERY Cas9 AL &5 ROATHFLEIY — Ik
GPER N, 455 crRNA PEELH) DNA R Bk H 3R
IF, Cas9 I FH I A U ES V57 D) ix 48 DNA F B,
B IR TE AR > o TS DR R Rk 1 0 )
TifE, A Z 058K CRISPR/Cas9 i FH T+ 41 fifd 4 3
ESE T R

MR G 40 ff ( human embryonic stem cell,
hESC ) J& 2k B A4 IR Py 41 it A1 (1) % 68 T 40 i
( pluripotent stem cell, PSC) , HA4 bR BAFEA
AR —FP4H ML RV RE . 815 5 hESC 7ERSM 1)
JE 1] 7346 T LUK B A HA H 280 PR B (e
TIRed e, fn.coWLAHMFI#E 2250, PSC RIIRSM Mk
T PR R S AL A R R P R DR, R
PSC 2 AEAAR AU FIAI 5SS Z0 I 7 1
T T H . ifid CRISPR/Cas9 £ A X} hESC HiiE
PR AT G4 T ATE RSP 75 A OCHE PR X PSC &
] AL RS2 e B H I BE

X 3k HE G1 (forkhead box G1, FOXGI) J& X 3k
MERE PR ARG R e s K1~ 78 H TSS9 BT A R A 3l
Yyrb, FOXGI sz fft 28 A it fili DX sl b 8 5 3k 1y
B SN 22—, B TR I A 4 A b SRk JF R ek 3
BAFH. WIS KRB, A2 FOXGI FENZEAE 255
RS TN 2B AT PSR Rett ZE A AED . /R
FOXGI B:A iR 2 U 8 e, S ™8/
WIS L A SCHRIRIE, FOXGI Bk 24 i it
IR AN B S B I 2 Ak, B BTt 28 oo hd
R 2, BELRS ML B2 TR 2 T i 72 7 AR HFSE
Lk CRISPR/Cas9 HARMHE FOXG 1 3 H 2k 1)
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hESC, F455¢ FOXGI 3£ [H1E hESC W4 415
SRR

1 #MEFnTE %

1.1 hESC #93&7%  ASSEIG R Al 35 B U HE K
2% J. Thomson 37, (1) HI % hESC (fRik 40~50) ,
FH E8 KRR IR T 2% RS A Bl A 20 ML 15 745
YA A R, Frd K & 70%~80% il I H g
HEAM (32 E Invitrogen A A ) HAL 40, %
12 1048 R KIA 5 pmol/L JEWLIA LER
[ T AU ATP Jif 717 i) 7] blebbistatin [ 3& [ Selleck
U EHE AR A F (R B4 gE T,
blebbistatin T2 2 KI5 2<B5 .
12 % % RNA (guide RNA, gRNA) # % it
BAAM AR KESCH 3£ L5 nke FHER
JRAE B T 24 e sk I S 56 %8 A FE 2k T H Chitps://zlab.
bio/guide-design-resources ) & i1 T 2 %% & X A
FOXGI $:[H (NM005249 ) 1) gRNA [F 51| FOXGI-
gRNAI1 (5“TCG CGT GGT GGT TGT CGT TC-3') Fil
FOXGI-gRNA2 (5-GTC CGC TTT AGC CCC GTC
CA-3"), JFAR 4l H: S 46 3 5 o SR B gRINA v e )
pX459 #ifA ([ Addgene 4] ) L

Fi2 18 3 X107/ FLAY % B2 hESC #5702 6 FLAK,
55 2 KA#i H FuGENE HD #%4 4447 ( 3¢ [# Promega
N ¥ pX459 FOXG1-gRNAT il pX459 FOXG1-
gRNA2 Jfif 4L YL hESC, 5 YL 24 h J5 % 7p 2 3k
R AL BE A 10 em KEFR 1L, 7% 4% 48 h JF4f (i i 022
WSFEZE 0.5 pg/mL ik 2~3 d. 5 RBRIES R
RSB IR 20 10 d, PREve R 2 LB I w1 24 L
BRFet, PRURSRIESE L G 1 0 2 lepliER =
2 He 24 FLEE SR M. 2P 48 h)m, I 50 mmol/L 1)
NaOH % fiff Horp — B 4 B, AR by 25 DN 20 6 o iy A
M 55— AN RAR, 75 45 8 Ja PR IO 3 38 PH A
TakE. FOXGI BERMEEET Y WK 1. hESC mifs
FE R BI)U6 % (R 519 PL+ R PL— 24, BEH
ZH PCR % JH PrimerSTAR HS & {4 EL PCR i 4% &
GC MW [ FAEY TR (K&E) ARAH I XHH
M A HEAT Y1, ke & A= K R B R R 1Y)
PRI, IE X v e R R AT 0 5 E ;. P2+
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P2— 1 P3— T B sE e 28975 3 m FOXG 2N
IR 1) It 536 3R A Wi S i (reverse transcription
polymerase chain reaction, RT-PCR ) %7E .

%1 FT hESC FOXGI ERZLEN
PCR 5|45 73
Tab 1 Primer sequences for genotyping FOXG1
gene in hESCs by PCR

Primer Sequence (5™-3")
P14+ GAG CCT GCG GTC CAA CTG CG
P1— CCT TCT CCT TCT CGT CCG GC
P2+ CAA CCA CCA CGC GAG CCA CG
P2— GGC GGC CGG TGG TGG CGG
P3— TG CCC GGC TCG CCC TTG CCG CC

hESC: Human embryonic stem cell; FOXG1: Forkhead

box G1; PCR: Polymerase chain reaction

1.3 hESC #94h 224 F A 5256 ) FH gk i AR
Smad 1] ' #E4T hESC MR 215 S, P &5 S 10
Bt b R 9% 3L O DMEM/F12, 1XN2 Al 1 XB27;
— #H %S i 2 pmol/L fY) SB431542 ( nodal/activing/
Smad2/3 {55 5 3@ A il 77 ) [ 3¢ [F Selleck 4= ¥y F}
HAWRAF ( E#524F ) 1HN 1 pmol/L ) DMHI
(BB EAEEAZERIGIF ) [ 92H Selleck 4=
YR A R AR ( B AFD) |, A &0
4 SD; Y3 —4H1E SB431542 1 DMH1 4L hl |- F
N0 0.1 pmol/L i LGK974 ( S5 B4 il 7], wT LA
FELEST WNT £ 1109 4006, $ X WNT F 450 3
fh 2 etk ) [ 35 Selleck 4= W RHE A PR FI(_E
Mg w ) ], iS40 b SDL. # hESC £
AR 2 M A TSRS 7 d, — A
TRIzol iz 71| 24 fi# FH T RNA (1) 4& Bl qRT-PCR 43
B, — 034 25 22 50 WP S T [ 41 7 4 L 92
P,
1.4 qRT-PCR % #  JH PrimeScript JZ %% 5% i 7
SLEAD TR (KE) ARAF ] RNA %
5% A cDNA, fifi H SYBR Green il 1% i 7] ( 26 [
Bio-Rad /&) ) F1 ABI7900 i #& PCR {{ # T qRT-
PCR, 5|¥F o3 2. (A X Ce{E 53 ik it
P2 AN A O S D BC XS HEFE A 6 ( paired
box 6, PAX6) . 1 2T 40 2% 0 5 5 IR 7 1 )
P& X Y HE #5 [ 2 ( sex-determining region Y-box
2, SOX2) . Hilk%s S5 SR R/ N R IR ) 2
( orthodenticle homeobox 2, OTX2) mRNA [HJAH*T

KikKF, UL GAPDH HNZIR. LR HEE 3K,
SR x+s EAFon .

£ 2 qRT-PCR3|#FF
Tab 2 Primer sequences for qRT-PCR

Primer Sequence (5™-3")

PAX6+ TCT TTG CTT GGG AAATCC G
PAX6— CTG CCC GTT CAA CAT CCT TAG
Sox2 + GCC CTG CAG TAC AAC TCC AT
SOx2— TGG AGT GGG AGG AAG AGG TA
orx2 + CTG TTT GCC AAG ACC CGG TA
orx2— TGG CCACTT GTT CCACTC TC
GAPDH + GAA GGT GAA GGT CGG AGT C
GAPDH— GAA GAT GGT GAT GGG ATT TC

qRT-PCR: Quantitative real-time polymerase chain
reaction; PAX6: Paired box 6; SOX2: Sex-determining
region Y-box 2; OTX2: Orthodenticle homeobox 2; GAPDH:
Glyceraldehyde-3-phosphate dehydrogenase

1.5 @i e AL 4% LR BIRR
Z IR [ 2 10 min, H PBST (% 0.2% Triton X-100
) PBS) V& ¥E 3 K, BIK S min; MAEH 5% I
I35 9 PBST 35f A1 %8 kA B 3f P41 30 min, Ji—4it
4°C AWM E; KRG HPBSTH 3 W, mA
Alexa Fluor555 Fll Alexa Fluor488 Frict i 4H b — 41t
(# B 1. 000 £%, £ [E Invitrogen 28 A ) iR H
1 h, DAPI & A% o i 2Ot s (A
ECLIPSE TE2000-U, H7Z<Nikon/yw] ) #7404
i B9 — P 5 o Pt FOXG1 £ sa e btk (7 B
500 1%, JEE Abcam A ] ). i PAX6 £ &L
& (BB 400 1%, 3E[E Proteintech 237 ) . /NMRAT
SOX2 H i PR (Fi B 200 %, € [E Santa Cruz
NED) L NBRITERIRSE A SR 4 (octamer-
binding transcription factor 4,0CT4 ) H.5wBEPUiA (Fi
200 5, 3£ Santa Cruz A7) ) o
1.6 Mo ¥R G\ RREE R PESH Yl
JL 5 0.5% 4% F B fll o g [ 2F AR TR (B
) ABRAF ] RIPA AR ( BIEE SR
HEYEARARAF ) 24#; 13 800X g B> 5 min
JE U R, A 14 RBRY B R R,
100 C 7K ¥ W hin#% 10 min J& | ¥¢ %) SDS-PAGE Ji
[HERG AR (i) ABRAW ] d, 80 VIE
JEHLUK 100 min, P58 BT 5E B4 BIHIR 2T 4E R
W (35 [ Millipore A 7] ) Fo BB 5% it
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JE 4= 5 i) TBST (7% 0.1% Tween-20 [¥) Tris-HCI 2%
ARV ) Z IR E A 120 min, —3% 4 C 1R
BFE; SRJ5 F TBST 3% 3 WG I A AR — 1 (Fi
B 20000 1% ) =W HE 1 h, TBSTUE 3 K 78
R |58 478 15 A R OE I (35 [ ThermoFisher 24
Al ), 37 B0 H Amersham Imager 680 127 & Y6 hL
BAL (JeE GE A H]) fadk. [ —drtadf bt
FOXG1 .5 BEHTIA (F5 B 5 000 £, % E Abcam
ONEl) . /N B-actin BLSEREBTIA (FFE 1 000 £,

3¢ [ Proteintech A 7] ) , i A —PT {045 HRP 45
WCHIAEDUR 1gG L ISR 1gG (3£ Jackson

ImmunoResearch A &) ) .

2 &% B

2.1 FOXGI A B gRNA #9i%itfe B4kt FOXGI
B AR E NS T mRNAK FE 3 491 bp, H h
494~1 963 bp N FOXGI 3£ [F & H 4 55 51 (coding
sequence, CDS), A 5 5 &% it 1Y FOXGI-gRNAI
(580~599 bp ) Fil FOXG1-gRNA2 ( 840~859 bp )
Y0 FE IS IX, Cas9 15 2 2% gRNA B4 47 15
] 2 A g 0 5 BOBE R A 7 1 K24 260 bp [ R
Bl s, FOXGI-gRNAL Fil FOXGI-gRNA2 K % A
RS [ YIAE FOXGI FEH P31 1 (AR o7 i an el 1
FiRe

1 bp 1 000 bp' 2000bp’ 3491 bp
I FOXGI mRNA (1-3 491 bp)
] ]
gRNAI gRNA2
i 0 0 q i
P1+ P2+ P2— |P1—

P35

Bl 1 gRNA RERFEBLES|#E FOXGI mRNA FH G ERER
Fig1 Schematic illustration of gRNAs and genotyping primers in the sequence of FOXG1 mRNA
gRNA: Guide RNA; FOXG1: Forkhead box G1; CDS: Coding sequence

2.2 A A CRISPR/Cas9 # R # 5 FOXGI A B X
AR 69 hESC  JEHRER 21 S BAFg pE R 17 3L
I PCR %5, {# I #Y9 PCR 51 9 P1+ 1 P1— A LA
PrHaiEs 2 55 gRNA T X I FOXGT £ H 4 R
Bt, A& A KA BOEBR B9 hESC () 3 [ 41 PCR 7=
PR/ K 600 bp, T FOXGI g 2 A4 5L 1 %k
AT R R BRI i hESC (19 3L [K 20 PCR 724 K/
2340 bp, PCRZER /R 9 (C9) MR HLA
PCR 7=} 340 bp, AHE FOXGI () 2 25y FE A
PIEAR R BB 6 - wkE (C4, Cl10, Cl1,
C13, C15, C20) HyKLH 41 PCR =44 600 bp,

PEIR 3 B v [ 0] A Kk A L gRNA G sl ok &k E
9% 5 124~ 3 B (C1, C3, C5. C6. C7. C8,

Cl2. Cl6, C17, C18, C19, C21) %t [H 4 PCR
FEYIRII A 340 bp 1 600 bp (4, HE8ix st
TEREATRRANAE 1 SRk kA T K Bembr, 5008
R4l 1 ATl (C2) S 4L PCR =¥/ T
340 bp, $ENIZGREM 1 ARG AR LA T H R B
FmibE (B 2A) o wfE CY 1Y PCR =¥l Iy 45

FHIFFAE 2 IR RS, JERAY 1 BT 266 bp, T
| FOXGI FEHTE ATG 555 31 MRS FARATA AL ;
FLRAY 2 e T 260 bp, FEFOXGI FEHTE ATG

JE 5 33 NIRRT (K 2B) .
2.3 FOXGI 3 B k% R %% hESC %9 % 44 F= -
Ay 245 % JERAN, CO 4 LSk 4+ T hESC
IEH e R K, AR D g e iR C9 4
WA 8RRk N PSC tRE 4+ OCT4 Fil SOX2 (A
3A) o FORFATFIA CO M8 FOXGI Fil
JEXE N PSC RN I SRS M. FRATTRH 2 7
M2 S5 (SD 454 F1 SDL &4 ) 755 C9 4
AN XS B hESC (HI 40 i, pX459 75 2R AR Y H1
JE BREU X B TR ) (Ao ik B CO i AT
T8 H1 40fi7E SD A1 SDL &4 FiAS 7d )5, 4t
REDSCY O RIS T AT A HT 4138 FOXG,
HI 4005 S5 A U I FOXG1 1y 23A; C9 40k
FJ5 JCFOXGI 3R, FIREIE FOXGIT HE N 4
IR (E 3A. 3B) o {HJ& PAX6 il SOX2
FEIRAE CO 4N 5 X% IR HI 40 fa] JC B i 22 5 (1
3A. 3B) o FH BB 43 B 45 RAIE ] FOXGTAE
CY Al pmilR (K 3C) .

qRT-PCR 7 #1255 (& 4) kB FOXG1 @ %
IR Ik 2 52 ph 2895 5 5 PAX6 . SOX2 Fl OTX2
mRNA )31k, £ FOXGT FEH @bk nl fg I AR5
M A\ PSC 2 kA .
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LO) Cl C2 C3 C4 C5 C6C7 C8 COCI0CIICI2CI13Cl4CI5Cl6Cl7CI8CI9C20C21 M bp
2 000
1 000

750
500
250
100 A

5'.. 3CGGTCC AGAACGACAA CCACCACGCG .. GCCCTGGACG GGGCTAAAGC GGACGGGCTI(..3'

3'.. JGCCAGG TCTTIGCTGIT GGTGGIGCGC ~ CGGGACCTGC CCCGATTTCG CCTGCCCGA(..s’'

PAM £ gRNAIL PAM 4 gRNA2
Genotype 1
STGGTIGCCCGAGGCGGTCCRGAACTARAGCGGACGGGCTGGGCGGCAR
‘ “ A‘ LVUUT VAV
266 bp deletion junction
5'... CGGICC AGRACGACAA CCACCACGCG AG" GCCCTGGACG GGGCTAAAGC GGACGGG ..3’
3'..  GCCAGG TCTTGCTGIT GGIGGTGCGC TC CGGGACCTGC CCCGATTTCG CCTGCCC .5
Genotype 2 PAM A RNAI A gRNA2
GCCTGGTIGCCCGAGGCG GTCCAGAAACGGGGCTAAAGCGGACGGGCTGGG
AWM AaAAA WA fan N 5

260 bp deletion junction

B 2 F CRISPR/Cas9 HAR#E3L FOXGI EE X K ERiFRAI hESC
Fig 2 Establishment of hESCs with FOXG1 gene large fragment knockout by CRISPR/Cas9
A: Twenty-one colonies (C1-C21) of hESCs were genotyped by PCR after pX459 FOXG1-gRNA1 and pX459 FOXG1-gRNA2

co-transfection and subsequential puromycin selection; B: The genotypes of clone 9 (C9) were further confirmed by sequencing.

CRISPR: Clustered regularly interspaced short palindromic repeat; Cas9: CRISPR-associated protein 9; FOXG1: Forkhead box G1;

hESC: Human embryonic stem cell; Con: Control (hESCs without FOXG! gene large fragment knockout); M: Marker; gRNA: Guide

RNA; PAM: Protospacer adjacent motif

HE— A 3 X519 %A S G A FOXG T %
KA AT T RT-PCRAGIN, 5140407 B UL 1. 5l
)4 4 P1+/P3— 7E gRNA B & H B i i fill, RT-
PCR 25 9 1 7~ 175 i 19 C9 41 Jifg A5 B8 hESC (H1
L) h IR R IR FOXGT; it &4 5 5 ¥ A)
PIKL I 3] FOXGI 33k, H1 419 PCR =4 Hy
550 bp, {H C9 4liJifl FOXGI (1414 A Bt b 2 4,
PCR /=) K/ Ry 240 bp. 514 P2+ Fl P2— 44 T
2 4% gRNA W4t X3k, 514G P1+/P2—
A1 P24-/P3— 47 RT-PCR, L REYE#H &5 F 5 1Y
HI 4008 R RN 2] FOXGI [k 45045, KN
500 bp #1300 bp (8l 5) . A5Hi—uEH] C9 wike
KT FOXGI B BR F Be syl i

3 3t i

HIHI CRISPR/Cas9 ZGEHEATHE N G inf, B nl

DIk HIEAAS gRNA #4744, Wrl LI Z 1> gRNA
AT R B e . FRATTASCER B, £ gRNA
LB YL AT R B ) R R e v AR (e L PRl
A7 FEH RN PSC &R i B A gRNA #E 17
SEDR AR A, W g A RO >, Torkal it
PCR " 14 25l 1 R /N 16 & AR AR I v b ;. TR 22
X PCR =971k . iR K, R4 TTEL N YIRS
I ENEE D B 244 DNA R ok %8 J2 15 & A= KL
Gt 2O TCEE e 2 R R R A A
S, IR TTEL YIE] FEPE A 52 BEaE 1 T e
ISE L T 2 > gRNA e e 4735 R 4
DRI 75 A ) K R B PP 1 B, 66 R i 1
AT L5 {8 M3 35k PCR 77 ) K IN A7 108, AT DL
FE V1 H A5 A7 5 R[] B 4 40 10 s . 3l i T
2, FRATAT LA BE AT HbAE 4 JE PSR AR SR A it
BRAYA PSC &
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OCT4/PAX6/DAPI SOX2/FOXG1/DAPI OCT4/PAX6/DAPI SOX2/FOXG1/DAPI

b

HI1-SD C9-SD

HI1-SDL C9-SDL

—
a =)
7 2
2 S S M(X10)
FOXG1 — 52

B-actin —| MM S S —— |

B3 C9ZEEFxE hESC (H1 4D MAFSHEHEXRSYNARRERARERESRNESTER

Fig3 Immunofluorescence staining and Western blotting analysis of related markers
in C9 cells and control hESCs (H1 cells) before and after neural induction
A: Expression of OCT4, PAX6, SOX2 and FOXG1 was analyzed by immunofluorescence staining in H1 cells before and after neural
induction; B: Expression of OCT4, PAX6, SOX2 and FOXG1 was analyzed by immunofluorescence staining in C9 cells before and after
neural induction; C: Expression of FOXG1 protein was analyzed by Western blotting in H1 cells and C9 cells after neural induction. C9:
Clone 9; hESC: Human embryonic stem cell; OCT4: Octamer-binding transcription factor 4; SOX2: Sex-determining region Y-box 2; PAX6:
Paired box 6; DAPI: 4°,6-diamidino-2-phenylindole; FOXG1: Forkhead box G1; SD: SB431542+DMHI1; SDL: SB431542+DMHI1+
LGK974. Original magnification: X200 (A, B)

10 000

6-
k) 5 3
§ . 1000 5 ST £
5% Bz 4r 2z
o= L Do D
g 100 EZ 5l £
(PN KE 3 >
o < og og
ET ot £8 7] £5
. BN
1 = 0
SO DL S SO D S SO DS Mg
NIt «25%@'% RN, «2»\%’ @,% O @,% @,%

B4 C9HpaFnxti hESC (H1 i) #WEIFZEEHEHXREDTH qRT-PCR 747
Fig4 qRT-PCR analysis of related markers in C9 cells and control hESCs (H1 cells) before and after neural induction
C9: Clone 9; hESC: Human embryonic stem cell; qRT-PCR: Quantitative real-time polymerase chain reaction; PAX6: Paired box 6;
SOX2: Sex-determining region Y-box 2; OTX2: Orthodenticle homeobox 2; SD: SB431542+DMHI1; SDL: SB431542+DMHI1 +
LGK974. n=3,x*s
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P1+/P3— Pl1+/P2— P2+/P3—
—_ | =
a a o A a A o 2 o A o A
? £ G @ ¢ KRR S R A NG
EEEJO0 03 =z d3d8 £= =z 08 8 &

B 5 C9AaFnxER hESC (H1 4fE) MZFSHIE FOXG1 EERIAR RT-PCR 717
Fig5 RT-PCR analysis of FOXGI gene expression in C9 cells and control hESCs (H1 cells) before

and after neural induction

C9: Clone 9; hESC: Human embryonic stem cell; FOXG1: Forkhead box G1; RT-PCR: Reverse transcription polymerase chain
reaction; M: Marker; SD: SB431542+DMH1; SDL: SB431542+DMHI1+LGK974

WEAEWTFE K B FOXG Tk R ik /0N Bl s A= i B

PETZ, RIEBRA T S0 R A B/ N
Wi/, SRR LF- Bk . AR A
PSC WF5¢ FOXG 1 H PALEAR S 22375 T 71 3 A v Y
YEF, Sk (9 U Smad #1755 A PSC 1
2534k, IR RTLATE 7 d P BE R — HickE A PSC
RO T R B R e e, (HR
G /R FOXGI R FRIF 1A 1 550 SOX2.
PAX6 H CTX2 A5 R IK . SOX2 BB PSC HYbR
HT, IR R R A B OCHEE N s B A
PAX6 it N ZE SR 2 B R AR B IR0 T 5
OTX2 JEHT PN AIbR ST 0 AR FHARSNFIA A
BEDH AR 5 R BN & 1 ] RE S R AR S — R
S IGTO B SR N = 4R UK A
T, PIA BRI T PSC 228 d B ik = ik
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