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[(ME] BH WERAWERSERIFEHE 2(VSX2) R4 4 58 6K 1 (eGFP) it 5 I H M AN T £ 6
TR (hiPSCs) . ik AR B0 B AL A1 I 427 (8] SC 3R & 7 91 Je HoAH 5¢ 85 1 9 (CRISPR/Cas9) £ A i 3,
BT VSX2 /v i) 5 RNA (sgRNA) 4 g I J00RE B A0 25 76 74 [R] U6 1) P2A-eGFP L (A JB KL 3 2 A4S kL 28 )7
Y Jo MU BT 4R BC1-hiPSCs 4l fitd 3% , 5R JH R W% 5 3% 0 8 K15 90 s B, 3 35 9% JF % e o SR T PCR Al Sanger
D 6 7 B DR TR 5 R P A TR 43 A 1 40 T iR 4 4 L R A% TR 5 SR T STR 3 HlE 53k 400 it 52 S5 4% 5 R FH 8 58 D6 vk It
T S PCR A I 41 45 4 i 3R 19 22 e 1 A L 20 A 75 0 199 2 308 5 3 i AR A = 1R )23 T i 5 6 8 i At il R
o] =R 243 AL 1 RE Iy 5 B0 T 3D AR 00 A5 2 2 B i T R ARAS L IS 45 B, O R T B 5 OB U 1 PR M VSX2
HY eGFP AL 1M . %R W45 E 1 PCR %5 # Sanger 7 I 63 1 B4 VSX2-eGFP
A A9 hiPSC R . RIS Hr 4 5 R IR 5 A0 R AR T . STR %858 45 5 £ W1, BC1-VSX2""-iPSCs
AR A A5G 3 5 PCR AG I AN 60 26 e e £, F6 1, BC1-VSX2°“"-iPSCs Hf iPSCs A i ) 3 [H 0 2K 1
FE B, 335 NANOG ,0CT4 .SOX2 . DNMT3B Fl GDF3 mRNA [l J2 NANOG .OCT4 SSEA4 1 TRA-1-60 % [ .
GNP F W], th BCL-VSX2""-iPSCs /0L i = IR 2 A A F IR E bR S W H R & 3 (AFP) IR 2 fR &
W o P ULB)EE 3 (o-SMA) FISMIR 245 2 9 1 22 40 I 4 5 Pk 08 85 (1 (TUTL) 323K 35 8 B4 5 GFP ) VSX2
HRETUMERGE NI ZUMIE, &8 WM | BRRIK VSX2-eGFP ik &5 B K iy hiPSCs, 1% 40 it & W]
SRR VSX2 2 A I A8 RA AL, L I kB BRI R 98 BT T AN SR A O T
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[ Abstract] Objective To establish a fluorescent reporter human induced pluripotent stem cell line
(hiPSCs) for monitoring the expression of visual system homeobox 2 (VSX2). Methods VSX2_small guide RNA
(sgRNA) was inserted into vector PX459 to construct knockout plasmid,and the P2A-eGFP knock-in donor plasmid
was conducted at the same time. The two plasmids were transfected into BC1-hiPSCs. Single cell clones were generated

after treatment of puromycin. Correct insertion was confirmed by PCR and Sanger sequencing. The isogenicity of the
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parental and the reporter hiPSCs was confirmed by STR analysis and karyotyping. Pluripotency capacity of the reporter
hiPSCs was analysed by reverse trascription PCR and immunofluorescence. Three-germ-layer formation experiment was
carried out to analyse the multi-lineage differentiation ability of the reporter hiPSCs. The reporter hiPSCs were further
differentiated to obtain three-dimension (3D ) retinal organoids, and immunofluorescence was used to identify the
co-localization of the enhanced green fluorescent protein (eGFP) and VSX2. Results A VSX2“*" reporter hiPSC
clone was successfully obtained by CRISPR/Cas9 technology, which was consistent with the parental hiPSCs ( BC1-
hiPSCs) in morphology, without any chromosomal aberrations or cell line cross-contamination. Reverse transcription
PCR assay and immunofluorescence showed obvious positive expressions of iPSCs markers in BC1-VSX2°""-iPSCs,
including NANOG, OCT4, SOX2, DNMT3B and GDF3 mRNA as well as NANOG, OCT4, SSEA4 and TRA-1-60
protein. The a-fetoprotein ( AFP) , a-smooth muscle actin («-SMA) and neuronal class Il B-tubulin (TUJ1) were
expressed in endoderm, mesoderm and ectoderm, respeetively, derived from BC1-VSX2°“*"-iPSCs,and eGFP and VSX2
were co-stained in the neural retinal layer of 3D retinal organoids derived from BCI-VSX2°""-iPSCs by
immunofluorescence.  Conclusions VSX2 fluorescent reporter hiPSCs is successfully generated,which can monitor
the temporal and spatial expression changes of VSX2 protein in real time, providing a powerful tool for evaluation of
retina development mechanism and cell therapy.

[Key words] CRISPR/Cas9; Visual system homeobox 2 gene; Human induced pluripotent stem cells;
Reporter cell line; Retinal organoids; Differentiation
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PR IR A 1 3 B S AT S 2 A g B
FAE T A R T UUEE 1Y 28 55 FURS Bl 641, 3 2 05 g 32 2
FL 45 BBE AR M R R AL IR S R 2 P ( retinitis
pigmentosa, RP) %612 | H i 14 AT ACATT ik . AT
S Z 8 T 40 g (human induced pluripotent stem cells,
hiPSCs ) ZER SN AT 3 i 175 5 43 4k 345 25 Fih 36 B4 9 40
20 JHEL, S A R AT IR R T A O R T Ok T A
BT AR SRR S BF 58 W, hiPSCs FE 4R E & F T
AT AR AR 3D ML RS 4% B, AT LR A A R A0 M 22 A
o 52 1 3 R AR AL R I R o A AR A R ) A
PR 1 T 24 ) 14 0 0 R AR 7 O 1 B AR R S LT
FV- G, WA g BB RS R 9T B AL R i Rl T A
i, hiPSCs i 403K S 3D ML B A R
f1Ry R R e {45 AR I JEE 7 AR o0 5 3 1) 1k S B
FECA T RE , 3T 4 ok JRL R L (1) B e [ S0 AT R 8
FAH 2 B 9 ( clustered regularly interspaced short
palindromic repeats associated protein 9, CRISPR/Cas9)
S5 5 DR G R A 11 e, DA B ) D i R i e AR A A
F18 ¢ 't 1 A ik T 200 i 2 T O U TR0 IR 288 8 ) 9 A 52
I LG HAE T 37 ) 1 T LS AR G A 2
(visual system homeobox 2, VSX2) /& it & W I & &
i A v 2 G R B B S DR, O AL IR0 IEAE 206 Y ( retinal

progenitor cells, RPCs) X £ mtr =z —""", 7
YL Y B 01, VSX2 E B R GAF RPCs ™ i 72
PR 15 5 8 T 0 o ) A P e, VSX2 2 SR R
TR A . X hiPSCs 5 54316 S W0 0 s 25 g py
i R VSX2 LR A [] 2 T 0 5 240 Jif b 7 3% 08 R AT AUF
FEE R TT Z —, HHT AT VSX2 78 A 1 JI5 40 g b
Y 2% 3k Bl o Sh B R e AT g (e T
W5 NRZ EAEAE B i A 22 5, HLONHE ) e A
MELLRAS IR L Y2 4 R 1k VSX2 76 A0 R i o 36 55 A
HHSRHT SEATS A7 A5 23 ko A WF 58 H 2R ] CRISPR/ Cas9
AR HE VSX2 14 5 2% 4 556 2 1 (enhanced green
fluorescence protein, eGFP ) R 45 L K hiPSCs 40l 55 ,
PRI JE 5 ) S I L A S 5 BIL T I 5 40 )
o 1 T8 245 00 1Y)k K A AR T AR R T AL

1 WS R

L1 b
1.1.1 ZAMiR¥E  BC1-iPSCs & il p E B AR R
FREI B ZOR BN L i A0 R A E B W SCEk[20] .

1.1.2 F2950 L U4 mTeSRI B 5 (ME K
Stemcell Technologies 7\ 7] ) 5 & i ;i ( Matrigel ) ( 25 [H
Corning 7\ #] ) ; DMEM/F12 . DMEM Basic N2 ¥ 07 .
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JE 75 & F B2 (non-essential amino acids, NEAA ) L fitf
B3R 3k (GlutaMAX A5 E 40 g 35 57 Bk (B27 (O & 44 %
A) (£ Gibeo 21 ) 5 iF R AR (3£ [E Sigma 2
w) 3 Jif A5 I (FTARSE Natocor 23 W] ) 5 3l 49 Ak A 20 R
HEEH G ( EBE B REVREARAGRAA) 2 4
TaqMasterMix T & #f ( H A& TaKaRa 24 # ) ; fe bt A
NANOG —#7 (ab21624,1:100) . l¥c A SSEA4 — i
(ab16287,1:100) ., L #i A TRA-1-60 — $7 (ab16288,
1:100) | BAT A i 28 20 M 45 5% 14 308 2 11 (neuronal
class Il B-tubulin, TUJ1) —#{ (ab7751,1:500) | R $iT
A o1 WIS 2 H ( a-smooth muscle actin, a-SMA )
— Pt (ab119952, 1 : 500) . B ¥t A H JiG & B (-
fetoprotein , AFP ) —#i (ab3980,1:200) (2 [F Abcam 2y
") st N OCT4 —H7 (A7920,1:200) (2t I 2 42
SCAEYBHECA R A 5 £ TN VSX2 — 4 (ab9016,
1:200) ( {% E Millipore 2\ ) ; B #i %t Alexa Fluor-555
PRIE P (A31572,1:500) [ ZFHi B Alexa Fluor-555 fx
P (A31570,1:500) (B H - Alexa Fluor-555 Fit
—P1 (A21436,1 :500) ( 3£ [E Thermo Fisher Scientific
23 w]) sDAPT Ze i (NY809,1:1000) (H [ A (= Ak 2t
o ( Eg) AR R ) . TDL-40B Bt A 5 0 L (
59 2 B2 ISR 1) 3 Neon 0 L % {3 ( 2 [ Thermo
Fisher Scientific 2\ 7)) ; TS100 B2~ 5 B B4 (H

AR AL .
1.2 ik
1.2.1  hiPSCs (98537 K 3D M JIE 2 4% B 19 70 1k

K mTeSR1 85 77 56 hiPSCs B 57 T Jk 5T 15 4 4% 14
B IRl b A0 R 5 B Ok B 2 80% I i AT AL A B
Ttk ZMCIR[T-10] 1975 155 40 4L hiPSCs, %
hiPSCs [t fff i /N HeAR , 1T mTeSR1 B 77 H d = 40 il , &
TR B B SR IR AT B 5 %, AR IR A, 2 Rl 5%
HAES 0 Ko KR 1 d J5 5 R I8 W U 2 2 i
5355 3% A (neural induction medium , NIM) , 535756 5 R
K AU AR e Ao 21 ik Jo e 0, i 7D % % DL D0 B % 5% 3 9%
55 16 ROKE 55 5 B T4 g 0 ) R 23 1k 15 5% 2k (retinal
differentiation medium, RDM) , 1% 3555 28 KAE 27 8] &
AU TR BT g i 22 W0 I JIBE A 45 A Jal, Wi B R 7
Bi g% HE IR A 42 R AE RDM K J% Jk v 7 i 44 FR 40 Bk
10% 15 45 1M % . 100 mmol/L 4= i ig il 2 mmol/L
GlutaMAX, 2k 25 3% 77 2 WORE A

1.2.2 /S RNA Bt b0k Bk iy i 8 78
NCBI GeneBank {427 2k A VSX2 H: K i 3t K 40 7
5, F W™ %4 http://crispor. tefor. net/ | & it /) i) §
RNA (small guide RNA ,sgRNA) , 1 B4 T A Y T.72

JBe iy A R Fl 5 A sgRNA 514,95 C /24 S min, 4 C
1Bk J5# A & pSpCas9 ( BB)-2A-Puro ( PX459) # {4,
¥ 2 R RS HORL PX459-VSX2 _sgRNA, DA pBluescript
SK(-) #fAk hy 8 28, # & pBluescript-LA-P2A-eGFP-RA
PR BTRE o

1.2.3 5% Kk 706 e B R A Accutase 78
fLIKE BC1-PSCs 4018 S 8400, 1 100 wl 7 10 pug
PX459-VSX2 _sgRNA ffi B& i B2 #1 10 wg pBluescript-
LA-P2A-eGFP-RA it A 57 ki 1) o 5% 92 o vk B 22k 41 i
PEATRLEL . RS B E i 1100 V10 ms/fik ofr,
3 A Pkooh, RS A M A AWk E N
300 ng/ml BES %5 K A9 mTeSR1 B 77 3k 47 Ui 16 4% 5%
PRIRAE S B T REIE R AT

1.2.4 PCR %% 5E & Sanger Il Fr 2 B0 TE i AR P2A-
eGFP 7B ¥ 34597 5 1 20 i v I 22 b 0 Ak L 50
Wk, FH 2 A D A bk 4 5 0] & i & DNA R &
W, R ] 2 £ TaqMasterMix i {i il i/F 47 PCR A5 ],
PCR 5|9 5 WF F 51 % 1 ( validation forward primer
1,VF1) 554F #7514 1 ( validation reverse primer 1,
VRL) , Hor VFL A7 B A 5Ok 76 [ P50 X i ik PR 21
i 57 i b, VR AL TR A JTORL A [a] P50 X iz ik DX 26
(37 3 B o A T BER/N A 786 bp i A R BERY 3
PEZ: PCR ARG 19 254 K/l 1468 bp, B A4 Bt IR
BC1-iPSCs g B 454 K /Ny 682 bp, 511y 1 WL 3%
1, PCR K& :2 fif TaqMasterMix 25.0 wl, F FiE514
& 1.5wpl, DNA JE & W 1.0ul, & @ & 4i H,0
21.0 pl, 3t 50.0 pl, PCR S i : 95 C #i A8 P 3 min;
95 CAF I 155,55 C 3B k 155,72 °C ZEf# 1 min, 3t 35
AN 5 72 °C P EE i S min, 4°C fRAF. B 2F R
1. 5% B e B BEIRC B Uk , H A 250 VB O il b 9 A T AR
Yy AR B A A BR A B #E4T Sanger W 7 o

x1 3519F75
Table 1 Primer sequence
IR /EA S SIFsI(5°-3")
VF1 AAGATGGCTTTCCCAGGCGCTTT
VRI1 GCCAAAACCAGTGAGCGTTGCAA

T VFL B0k 519 1; VR BE FiE51 4 1

Note: VF1:validation forward primer 1;VR1:validation reverse primer 1

1.2.5  STR K il Bk 40 i 58 L5 % BC1-VSX2°™"-
iPSCs 5532 RIS E ik 80% ~90% ] , % A 0. 5 mmol/L
EDTA W1k, B .0F & K 15cem, 1 500 r/min B L
5 min, WAR AR, i B AT B A W R BOA R 2 W\ R AT
STR 46 .
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1.2.6 R A B I3 B v f DU 4 25 40 1 &R 1) A% Y
BC1-VSX2“""-iPSCs 5 35 % fil & BE 29 50% B, Jm A &
AR BN 0. 8 pg/ml BRK AR 19 mTeSR1 #4 3¢
B AEFR 2.5 h R TR 234 0. 25% AR E g 37 “CH
£k 1 min, 1 500 r/min &.0> 10 min, WCE M, B M ik
B2 RS 36 o 58 B A% AL A3

1.2.7 %5 PCR RGN 35 3% (09 4 i b iPSCs AR W)
F35  BCI1-hiPSCs % BC1-VSX2“""-iPSCs 15 3% & fil &
JE 25 80% B, % F 0.5 mmol/L EDTA j 4k ,1 500 r/min
250 10 min, A MITTVE , B ) M UL HE A 1 B2 25 R 4%
AR & K BC1-VSX2°°""-iPSCs J BC1-iPSCs
iPSCs 7> T-AriEH mRNA 22357k F, L GAPDH £ 4
%, iPSCs 43 FHR B LA 519 75 L3 2,

®2 IPSCsHFIREMERSIMFTI

Table 2 Primer sequence of iPSCs markers

e SIPFFI(5°-37) A BB (bp)
F. TGCACCACCAACTGCTTAGC

GAPDH : 87
R: GGCATGGACTGTGGTCATGAG

NANOG F: AAGGTCCCGGTCAAGAAACAG 237
R: CTTCTGCGTCACACCATTGC

CDF3 F: AAATGTTTGTGTTGCGGTCA 179
R: TCTGGCACAGGTGTCTTCAG
F: ATAAGTCGAAGGTGCGTCGT

DNMT3B 203
R: GGCAACATCTGAAGCCATTT
F: GACAGTTACGCGCACATGAA

S0X2 176
R: TAGGTCTGCGAGCTGGTCAT
F: AACCCACACTGCAGCAGATCA

0CT4 127
R: TCTCCTTGTGCATAGTCGCT

11 :iPSCs: W53 2 e T 41 M s GAPDH : B F H il ¢ JId &0 Al F o GE 18] s R
S 18]

Note: iPSCs: induced pluripotent stem cells; GAPDH: glyceraldehyde-
phosphate dehydrogenase;F :forward ;R :reverse

1.2.8 =REI s H] 0.5 mmol/L EDTA ¥
¥ hiPSCs il fif /N, 76 mTeSR1 K 35 5k B 77 15 97
W W ARTE B, B 3R 56 12 KRG 8 R AL e oy
DMEM-F12, 3 A AT %0 1% GlutaMAX {4 B4 %4
10% FBS fRF43 %50 1% NEAA JLAf 15 37 56 F R R0 4
0.2% 2-%iJk M. dkZEHE 3R 14 4, IEREA R H
FE DG YL ALK = IR 2 PR G o

1.2.9 Gty i iPSCs bR &4 45 IR 2 hr ik
YL B R K g B b VSX2 BB s S IRk
(20 ) i s AT B e 9 o e (o . FHAR B 20 4 4%
PFA [E5E 41 M€ /i~ 10 min, 4% PFA [ & = It 2 20 2
BRI B2 45 B 30 min, A4 B JREBE 6 7K, OCT A1, oK
B R R AT S o g, SRR 2L 10% B
I35 9 PR 43 %K 0. 25% Triton-X100 %} (413815 1 h, i
TR, —Ht 4 CMFE L%, e & —P0, WA B, i,
HEEWEE 1 h, PEE 80, INA DAPT K, = i

TEOEYAZ 5 min, PR E A FOLR B T WS HA
&R EY IR IA O

2 #R

2.1 CRISPR/Cas9 4 FH#ya 1y BC1-VSX2“"" -hiPSCs £

CRISPR/ Cas9 45 440 1 14 il B3k ot b R AL 4% o2 22
Wy %78 )5 L 5% 2 BC1-hiPSCs (] 1A) , B IEIR R R
i e 5 AR A F vn P AR T (18 1B) o BEFLPE I 20 > 2 5
EREFIFY I E 4 PCR R BUAA K E BRA 4 15
B (C5.C11.,C14 . C15) i A T A Bt (& 1C) . Sanger
WP IESE e P CS U461 p2A $23k F1 eGFP B¢,
VSX2 JEHES 5 54 T TAG & F %65 1 )5 1 i 1)
B P2A-eGFP 4 (18 1D) , ¥ 5if C5 iy 44 4 BCl1-
VSX2°""-iPSCs, B R B 35 I 3% S AL AR R %, R BN
M RKIES RAF, BAEBRMNAK I REE.

sgRNA/Cas9 Cutting Site

5’ i
VSX2 Genome Locus ——{nond} fEvonsh
T Ry

GTCCACCOCABCTOOAGOACATOOCTTAGOBTCAABGCOGCOCTCAGATRCC

| VSX2 exon5 | = | WT allele |

GTCCACCOCAGCTOOAGOACATGEOCTOOGAAGBCBOABCTACTAACTTECAGCCE

VSX2 exon5

B 1 PCREZER Sanger il F 3 iE eGFP R 5 EE K EMMEA
A:CRISPR/Cas9 /> § BC1-VSX2°“"" -hiPSCs R @ i A Bk
FHHRIMLESS 1 Bk hiPSCs FEREII I (hF R =100 pm)  C. B & R
i 16 )5 A AL PR A 20 A~ hiPSCs 5E ) PCR % s WT Sy B A 70 %
8 BC1-iPSCs, M 2}y 100 bp DNA Ladder; C1 ~ C20 43 | %f i 20 4~
hiPSCs 5Ll , 214K /R P2A-eGFP S A TN M 5 E  D: 5o C5 (1
Sanger Jll P45 & [ sgRNA /N ) 5 RNA; VSX2: 4198 5 4t ] U8
HE 2; VFL 303 BiF5 9 15 VR B0 R UF5 14 1; WT . B2 A
Figure 1 The identification of correct insertion of P2A-eGFP by
PCR and Sanger sequencing A: A construction flow chart of BCI-
VSX2°“*" _hiPSCs line mediated by CRISPR/Cas9 B:A bright field of a
hiPSCs clone after being selected by puromycin ( bar = 100 wm )
C:PCR analysis of 20 clones after being selected by puromycin
WT:wild-type control (BC1-iPSCs) ;M :DNA ladder( 100 bp) ; C1-C20:
hiPSC clones after being selected by puromycin, clones with P2A-eGFP
knock-in were marked in red  D: Sanger sequencing result showed
correct insertion of P2A-eGFP in clone 5 Note: sgRNA: small guide
RNA ; VSX2.visual system homeobox 2; VF1 . validation forward primer 1 ;
VR1:validation reverse primer 1;WT:wild type
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2.2 BCI1-VSX2°“'"-iPSCs #% 43 Bt Ko 41 i 2 38 X35 e VSX2 BCI
. NANOG
1%
B8 43 7 25 5 F2 0], BC1-VSX2°°™ LiPSCs & 77 IF et
5 N . SOX2
WY G A %A, Jo Y R m AR A Ak (B 2) o STR A il 100 g
; DNMT3B
25 W], BC1-VSX2°"-iPSCs J6 Aty 40 fd R 119 58 o —
Vo YU ’
EES GAPDH
- t¢ it : '
R RIS {l v = ®
" 2 3 4 5 3 BC1-VSX2°°"P_hiPSC  iPSCs & FAREW M FiE A %%
Q _3 3 !5‘ by ¥ 2 f ‘{ tl : i’ 5% PCR #& i 5 77% BC1-VSX2°“" _hiPSCs( VSX2) % BC1-hiPSCs(BC1)
§ 14 79 NS¢ 1} ‘T #i NANOG ,0CT4 ,SOX2 .DNMT3B #ll GDF3 mRNA ¥j47 %3k, H %k
A R PR, -l SR E NI BL B %0 9% 06 K W B R BCL-VSX2°” hiPSCs if
ii L] 18 - ¥a e NANOG 35 & 21 {8, 2% ) ( Alexa Fluor-555) , 41 Jifd #% & W 6, 5% %
S T e’ N (DAPT) (45 R = 100 um)  C: 508 56 6 Ko W 8 % BC1-VSx2™*!"'-
e & W w N Qs hiPSCs M SSEA4 23k 5 21 €55 3 ( Alexa Fluor-555) , 41 i #% 5 15 5
MR, 0 » 2 o2 X v @ eI (DAPD) (FFR =100 wm) D S SOb K 85 BC1-VSX2™"" -
B2 BCL-VSX2'"iPSC BB 45 4 A+ BOK fil 2 4b 3 i BCI- hiPSCs 1 TRA-1-60 ik £ ZL A H (Alexa Fluor-555) , 41 il #% & ik

@H 5 (DAPL) (F8 R =100 pm) B %% 564 I 2 % BC1-

VSX2°“F" iPSC iy B ¥ PR =100 B: 2 b .
iPSC 9 B3 5 14 (47 )< wm) B BROK AL A B 5 VSX2°F” hiPSCs 1 OCT4 3 3% 52 2T (.35 9 ( Alexa Fluor-555) , 41 Jfi #%

2.5h, BCI-VSX2iPSC ) 90 45 B (5 R = 100 pm)  C: BCI- S5 (DAPD) (FR =100 wm) 1 ; VSX2: WL 7 46 A 2
VSX2°“'TPSC % AR BORIEH A G HE R GAPDH ; B H I 185 i 0 1t

Figure 2 Karyotype analysis of BC1-VSX2°“**.iPSCs A Bright Figure 3 Expressions of pluripotency markers in BC1-VSX2°°"".
field of BC1-VSX2°“""_iPSCs before being treated by colchicine ( bar = hiPSCs A :Reverse transcription PCR presented positive expressions of

NANOG, OCT4, SOX2, DNMT3B and GDF3 mRNA in both BCI-
VSX2°""-hiPSCs ( VSX2) and BC1-hiPSCs (BC1) with the similar
intensity B: NANOG showed a positive expression in BC1-VSX2°°"".
hiPSCs with the red fluorescence ( Alexa Fluor-555), and nucleus
presented blue fluorescence (DAPI) (bar=100 pum) C:SSEA4 showed

2.3 BC1-VSX2°°*" iPSCs EF, iPSCs ﬁ%*ﬂ? J:L!f\ % %% ijj a positive expression in BC1-VSX2°“/"-hiPSCs with the red fluorescence
(Alexa Fluor-555), and nucleus presented blue fluorescence ( DAPI)

100 wm)  B:Bright field of BC1-VSX2°*"*-iPSCs after being treated by
colchicine for 2.5 hours (bar=100 wm) C:Karyotype analysis of BC1-
VSX2°"" .iPSCs showed normal G-band karyotype

‘r%% (bar=100 pm) D:TRA-1-60 showed a positive expression in BC1-
3o COEP N o

. E A 4 - " GFP - VSX2 -hiPSCs with the red fluorescence ( Alexa Fluor-555), and

lﬁ% ;:JI{ PCR *ﬂ {)‘J -H % E ap BC1-VSX2 iPSCs nucleus presented blue fluorescence ( DAPI) (bar=100 um) E:O0CT4

T:E mRNA 7J( SIZ‘ s %% ﬁ iPSCs ﬁ:}’ % 19?? ,jpf\ % NANOG . showed a positive expression in BCI1-VSX2°“/* _hiPSCs with the red

fluorescence ( Alexa Fluor-555) ,and nucleus presented blue fluorescence

OCT4 SOX2 . DNMT3B #il GDF3, [ & BC1-iPSCs 1 (DAPI) ( bar = 100 um ) Note; VSX2: visual system homeobox 2;

FeIRmE R — (K 3A) . R B L YL A K I 4 GAPDH : glyceraldehyde-phosphate dehydrogenase

7% ,iPSCs 4y T4 &4 OCT4 NANOG SSEA4 il TRA-1- AFPIA o-SMA ik

60 7E BC1-VSX2°°"™"-iPSCs H ¥4 2 FH 335 (K 3B~E) .

2.4 BCI1-VSX2°°""-iPSCs 1y = IR 2 454k 18 BE TEHy
BC1-VSX2""-iPSCs [ fif Jii % 1% 15 5% A 1 LR

TUJI A

PR FRIA Y,

100 pum

RBEBTERS 5 T A 1F T RSN A &AL, 308 =ik J= ‘

100 pm 100 fim

MY, ZMEHRAFANRZEIREY AFP kR bR &

_ " &
P o-SMA RS IR 2 ARG TUIL Fk B R, UEHT &
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