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[ Abstract] Objective To evaluate the retinal differentiation ability of human induced pluripotent stem cells
(hiPSCs) from various somatic cell sources. Methods The hiPSCs lines BC1- green fluorescent protein ( GFP)
and Gibco obtained by blood cell reprogramming and the hiPSCs line UEO17 obtained by urine cell reprogramming
were used to induce retinal differentiation. The morphogenesis and development of retina were recorded with an optical
microscope, and the expression of specific molecular markers of various cell subclasses in the retina was detected by
immunofluorescence, and the efficiency of retinal differentiation of different cell lines was analyzed and compared.
Results All three hiPSC lines derived from blood and urine cells were able to be induced into three-dimensional
(3D) retinal organoids, including neuroretina and retinal pigment epithelial cells. Retinal organoids simulated the
development process of retina in vivo and gradually differentiated into all cell subtypes of retina, including retinal
ganglion cells, photoreceptor cells, amacrine cells, horizontal cells, bipolar cells, Miiller cells,and even formed lamellar
structures. However, in terms of the efficiency of acquiring retinal organoids, the hiPSCs derived from blood were more
efficient than those derived from urine. Conclusions  hiPSCs from both blood and urine somatic cells can

differentiate into 3D retinal organoids,including all subtypes of retinal cells. The differentiation efficiency among lines
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AP0 SR AT P , A o0 JE 0, A M AR R G
PR BE S P e S BN ) ke 2k iy U, Hi BEAL
il 2 62 2 A 40 B ) 5 3R B B2 (retinal pigment
epithelium , RPE ) 20 Jifd i) 28 1% 2 2%, 3k 1 7 ¢ o W 10 3
IO 1 = A T I S £ B e < 1 0 7 )
To¥E A, PR A2 4 O 1E R I 53R A 14 58 1 e A A
MR . NS Z 8T 41 (human induced
pluripotent stem cells, hiPSCs) J& ¥ 2 K 74k 19 14 241 it
23k AP IR ok ] 22 3K H g AR ALY, 40 OCT4 . SOX2 ([ KLF4
I e-MYC Fe A3k A5 1) — 28 BoAy A R A2 1l A1 22 1) o 4k
WHER 4NN, SRR G T AN . B SE R, e
B3R 55 AF T hiPSCs AR MR SMF 5 0 At LT B A7 26
U B 20 L, 2o JULZE B P 0 i 3 ot T 4 R A
RS M E R TLT A AR 4 T e ) R
FEFCAREE ALy hiPSCs , £ 45 B 2T 4 40 g | &1 J) i 200
JI% A 04 B T) S BT 0 R L A R A0 A, S A RO AR
Ha "SR IRl BT A [ hiPSCs A5 VR ST 4346 H A
N oR P e R N R N S
hiPSCs, £ 2 [A] — 41 41 59 1K 20 Jig ok I8 19 A [A]) e B
hiPSCs fE 340 1 W AR 22 57 0 ARSI BN — 1
F )T hiPSCs [ R W2 48 B 0 AL B WE 5T, OF K BAS
[vi) 240 1 2% 7 23 A S R 190 JE 2 g O T A TE — 0E 1 22
Sto T RRAS TR A 20 MR U5 hiPSCs ) B M B2 5 5 1Y
I3 A RE T3 AR 5T B SCBE IR 22— o ARBIF ST 4%
AN TR 248 >k 5 % hiPSCs ] R 199 JI8E 28 2% B 4 Ak 11 RE
Ty HEATVEALT | S A G G0 Jal 1 il % i PRI 5T 4 (AR 30

1 MRS

1.1 Mk

1.1.1 4K IE 2% 9 685 H (green fluorescent
protein, GFP) #3ic i BC1 4 fid 2 (BC1-GFP) (1 [H
FF 2 HOR R 2 18 I 1) 4% L) 5 Gibeo 21 i R (35 [H
Gibco 24 ) s UEOL7 4i g 217 ( H EEI BR 2 B2 ) M 22 9
B 24 5 it R Y 50 B W DG AR B B )

1.1.2 FZRF| mTeSRI £ 3% 35 (85850, 2 [F Stem

Cell 4] ) ;0. 5 mol/L EDTA (15575020, 3% [ Invitrogen
N 3 R £k 5% P ik ( phosphate buffer solution, PBS)
(GNM10010, KL M & i AR Wy B2 25 SR A R A 7] ) 5 5
Ji i (354277, 3% Corning 7y 7] ) ; (-)-Blebbistatin
(B0S60, 2 [H Sigma 27 ) ; DMEM/F12( C11330500BT) |
DMEM BASIC ( C11995500BT ) . N2 ( 17502048 ) . B27
(12587010) . NEAA ( 11140050) ., GlutaMax ( 35050061 ) |
PUA —P0E H 7] (15240062) (35 [ Gibeo 2 1)) 5 BT
N OCT4 #Hi f& ( A7920, 1:200) . % $it A ISLET1
(A5245,1:100) (2 [# Abclonal 24 #]) ; P A TRA-1-
60 i {& (ab16288, 1:100) . % Hii A OTX2 #i 1k
(ab21990, 1:500) . f ¥ A rhodopsin i {£& ( ab3267,
1:200) . Byt A CRALBP #i{& (ab15051,1:500) | 4
$t N\ PKCa (ab32376,1:2 000) (ZEE Abcam 2 A ) ;1L
FHLN BRN3 H7 4K (5¢-6026,1:100) | B4 A HUD #
1A (sc-48421,1:200) ( £ [ Santa Cruz A F]) ; ¥L A
recoverin PL{A (ab5585,1:500) ( 35 [& Millipore 2 7] ) ;
AT A AP2a HTA (3B5-S,1:50) (£ [E DSHB A H]) 5
4 /N B 1gG Alexa Flour-555 ( A31570,1:500) 4 471
1 TeG Alexa Flour-555( A31572,1:500) [ BP 41 1L 3 TeG
Alexa Flour-555 ( A21432,1:500) ( € [E Invitrogen 2\
A]) sDAPT [ D523, op [ ZR A=Ak BH B ( B ) AR 2
A PR E R R (PO126, b 38 7 KA AR
AIRAFD

1.2 F¥:

1.2. 1 hiPSCs ¥ #4538 BCI-GFP, Gibco K
UEOL7 4fififd £ /& mTeSR1 1 % 3 v ff 155 JC 6] 5% )= 85
Fo TRANML L A R 24 90% Bt JH 0.5 mmol/L EDTA
TH A A% AR 2 42 ol 30 B8 J5i e 0 i 1) % 9 Al i 356
Fobo 18 E R LSS AN I Y A KOIRAS T RS AR
Sk T WA T S B B R 2 A i 4

1.2.2 56 (kS hiPSCs Y T4 il ke ik Uitk
AR SR B TR 4% 2 B EES =
Hi 1 [ € 10 min, PBS e, 20 T e 0% & P Ak 3
Lh, eyt A OCT4 —Hp (LAEWEE 1:200) ke /)
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AT A TRA-1-60 — 41 ( TAEMREE 1:100) ,4 CHEH
20 h, W 5 — 40, PBS YE ¥ J5 % M 9" 5T & 1gG Alexa
Flour-555 ( T fE ¥ J& 1:500) . I Hi7 /N fl 1gG Alexa
Flour-555 ( LAE#E 1:500) , % FHEHE 1 he W3
PiIf PBS PE, DAPT Je 5, & |, IE B 950 B T
W2 hiPSCs H OCT4 K TRA-1-60 3 ik 1% I, R &
KA.

1.2.3  hiPSCs B0 b AR AR it B 2 JE SOk
[17-21] iR iy 2 20 B¢ 3D L IR 4 B i 5 7 &8
AT hiPSCs B34, oG M s Rk, SR 1.2.1
i34 07 125 9547 hiPSCs {1 AL AL 18, 5 hiPSCs {4 4k B
N E D R 2 B, - 10 pmol/L Blebbistatin )
mTeSR1 &, # A 3] 100 mm 1% 05 Ff 0L P 8 3 B 55
BEJE 3 d By % ik & W e A8 O M 215 S B 97 B (neural
induction medium , NIM) , J§1b 4 Kid % N o04b 5 0 K
(DO) .

1.2.4 hiPSCs ¥ B4 5 15 0tk Jrb)a
55 5~T7 R WUR BT E IR UK, B R T Ik BUK A
B B R M B S 0L P 0 A 00 BE 5 5%, A S 4k 2 ~ 3
o WEFRGHE 16 TR NIM B {6 Sy AL 0 158 73 £ B 5 ik
(retinal differentiation medium, RDM ) , 4k 22 N B¥ 5% 7%
SALJE A 4~ S RS B AR R S5 D i, T
TICBE T FEAT 500, LB 5 2 LT 114 WU 9 A 285 ) O 7%
AR W B 8% 77 LN B 7 i 95 . 70k JE 40 d, RDM Hp b
FEAA TR B 10% JIfy 24 1L T LA B 4 5 6 B R o 18
B R T A B LAE 3 hiPSCs [ LM IR 48 B K &
b el o

1.2.5 R[EI40H0 5 A0 2R 48 B r AR R e i
7] — B 58 N B 4% BB 3R 7 7A % 3 Ak hiPSCs 2 34T L
W I35 S A, W AR RS R A SR 4 A 1 hiPSCs T8
PRGN . A 0 R 2 B 0. 5% 10° A4 i
A, Bl S AR se e 2= /0 R 3 U, A IS I A
MR 2 3 A AL Al i Sy A B 5 28 R AT
1 oml VS 53k S0 T PRIBRCOLIE T S .
1.2.6  SRPEGHL S E I 40 Mg 26 1Y WS IROAS [+]
A Bery 3D W MR, 4% 2 BT E IR T E
30 min, FEERE EE LK, OCT (LE], vk VR U1 i, 4% % ML U7
EHEAT S SOt Y B TH b U BRN3 Hip K
(1:200) e df HUD HpiK (1:200) A ISLET1 474
(1:200) , %Y recoverin HLA (1:500) A OTX2 Hf
R (1:500) /) B rhodopsin HiT 44 (1:200) | /Iy B I
AP2a HiR (1:50) i PKCa HLHA (1:500) K 4 5
CRALBP Hi&(1:500) ,4 C %5 20 h, PBS &% I
g i i IgG Alexa Flour-555 (1:500) . B H1 4t IgG

Alexa Flour-555(1:500) & ZF 41 1l ¢ 1gG Alexa Flour-
555(1:500) , =& FIEE 1 h,PBS ¥t )5 DAPI & 4t
S min, B F o IEETOLRBUE T WA AR A L W B
AR IAR BRI O, R AR Ao

2 #R

2.1 hiPSCs JEASFHIE B M %
BC1-GFP Gibco ,UE017 3 # hiPSCs Z 1 % i ik
M SRR R R AR K RS S d A R
29k 90% . B A B 101 5T BT, PN 40 i HE 51 R
YRR o A AR BUN, 1A K, 41 T b, iPSCs
FROEPEPR & 2 1 OCT4 J¢ TRA-1-60 7 3 >4 il & f
WA 23k, B 20 (5 58 98 ), OCT4 & [ %35 T 40 M 4%,
TRA-1-60 2 135 FAIMML . 3 MRAM RAETE S EK
TR FhrE A TR B R B ZES (B 1),

50 pm 50 pm
—

| 50 um
‘i

50 unt 50 pm
1 —

B 1 WREHMETARNKIEhPSCs AR T HEAREY RIE (Alexa
Flour-555, %R =50 wm)  A:BC1-GFP 4 fifd & 2 Bk 4 K&, 4 H
AW, WA HES B % B:BCI-GFP 41 R Z W br &M
OCT4 Fik TN, R4 A6 C:BCI-GFP 41 il R £ 88+ M bz
EY TRA-1-60 F3k FANMIME, 2T (556 D:Gibeo 418 R 2 FL &
KK E:Gibeo i OCT4 KB T UMM, RLLEDOE  F:Gibeo 4
i & TRA-1-60 ik F MM, RO 6L G UE0T A R 2 5%
PERAEAC  H:UEOL7 408 & OCT4 K3k T4 %, 2 24 1 9¢

1. UEO17 40 i % TRA-1-60 35 T 40l , R 40550

Figure 1 Morphology and expression of pluripotency markers in
different derived hiPSCs under fluorescence microscope( Alexa Flour-
555,bar =50 pm) A :BC1-GFP grew in clony with clear boundary and
B: The pluripotency marker OCT4 was strongly
C: The

regularly arrangement
expressed in nucleus of BCL-GFP with red fluorescence
pluripotency marker TRA-1-60 was strongly expressed in cell membrane
of BC1-GFP with red fluorescence D: Gibco grew in clony E.OCT4
was strongly expressed in nucleus of Gibco with red fluorescence

F:TRA-1-60 was strongly expressed in cell membrane of Gibco with red
fluorescence G :UE017 grew in clony H:OCT4 was strongly expressed
in nucleus of UEO17 with red fluorescence I:TRA-1-60 was strongly

expressed in cell membrane of UE017 with red fluorescence
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2.2 hiPSCs [i ¥ B B2 47 B i B PR SR B
EH 1R, BRI & 1 F BCL-GFP | Gibeo,
UEOL7 3 #R4H I R 35 [ R AL T BB AA , Bt AR
BTG R MEIEH S R A AE R IR S S, R
AN — o BT B 0 BE IR 1 4k 2 23 Al B 3R I ULV AR
W12 A0 M 72 4 1) S0 AT RS L Al T R S Y Y ARG
RS BB BGH . PRE REOES. ok
20 d &, 3 bRANM AR 2 WA T I AR AN SR 2R BDE A

S 16K

BC1-GFP

FEPESR YL LS, AR R — e 2 F
£, B BC1-GFP 40 il 2 434 55 20 K I IF 46 W ¢ 31 #0
WREA 21, Gibeo & UEOL7 40l R 75404655 23 KIG A
Fili 2k BRI A 2 20, Ar 4028 28 KBF 3 N R Y
AT ARG BRI I A 4 20, LB A U 3 A 2 2 B T B
FEIG ML 2 20 2 400 o G T 09 PR B R
T B IR IE , — i 2 B €0 1) £ 38 I R 40 ek, OB
“ORUJZEE A RAR”, RIRE I B2 (B 2) .

IIAEER 28 K L35 K

B2 EXZFRHE

RN — IR IR o 3L 16 2K BC1-GFP 41 L 5% n) UL W] A i H UK, Gibeo S UEOLT 240 ML 5 MRS R B0 . 0L 28 K BC1-GFP 41 il R
R PIB RS 2 , Gibeo & UEOLT A R E /Do 3 MR AL 3 3 ] SRA5 tf 2 gL I 155 2% RPE 200, o 22 00 0 JBE 47 ' e, RPE 24 B ) L B 8 9
B FEl GFP. G a7 EH

Figure 2 Differentiation of retinal organoids from three hiPSCs lines ( bar =200 um) All three cell lines spontaneously formed embryoid bodies at

the 5th day of differentiation. At the 16th day of differentiation, obvious tissue thickening was observed in the BC1-GFP hiPSCs,but relatively thinner tissues
were showed in Gibco and UEO17 hiPSCs. At the 28th day of differentiation, more optic vesicle-like structures were presented in BC1-GFP lines in

comparison with Gibco and UE017 lines. Under suspension culture, retinal organoids comprising well-reflective neural retina and RPE with obvious pigment

were self-formed from all three cell lines GFP :green fluorescent protein

2.3 R[FERIE hiPSCs 43 A0 345 0 4 M 626 2 5 rh #R
o R Aot 22 1 A A 25 ) 1 3Rk

BC1-GFP .Gibco ,UE017 3 #f 40 s & 4 fk 3k 15 19
3D AR R A R AL YRR R 22 1Y 40 Y ( retinal
ganglion cells, RGCs) Ay 4% 7 #5 & % BRN3 ISLET1
S HUD 45 (14 33K B ¥, Hod BRN3 #il ISLET1 &3k
TN, HUD 2 38 T 40 M B, ix 2o i 1 %
FEIRTE A Y B E A L (B 3)

2.4 CR[FERIE hiPSCs 43k 34 19 A0 M 15 26 &5 B b ot
EZ AR B RS

BC1-GFP .Gibco ,UE017 3 #k hiPSCs 43 fk 15 1Y
AL R 2 28 B recoverin , OTX2 | thodopsin 1] 2% 35 FH
P, HP OG22 A0 AR A5 9 recoverin 323K T 40 Jifd it
GRS A AN bR S ) OTX2 23K T 4l M % , DLAT 20
AR 59 rhodopsin & 35 -0 10 [l S8 5 B pi 48 )2 Tt i
(K 4),
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BRN3 HUD ISLET1

BC1-GFP

50 pm =% . 50 pm 50 wm
! i

Gibco

50 pm 501an 50 pm

,wio_pn. 2 50 fum

B3 AERIEhiPSCs S RGMMIE LR EH RGCs iR EWH
FiEZ(FFR =50 pm) BC1-GFP Gibeco UEO0L7 41 fifd 5 434k i 40 9 i
ZeAs B Al L BRN3 3K 7 40 M0 #% , 5t 21 (4926 ( Alexa Flour-555) ,
HUD 23k F 4 MR , 5 £0 46,986 ( Alexa Flour-555) ,ISLET1 2 ik T4
A, AT 5E G (Alexa Flour-555) , 4fl il £ 5 i €4 9¢ 6 ( DAPT)
GFP. (a9t 1

Figure 3 Expression of RGCs markers in retinal organoids
differentiated from different hiPSCs ( bar = 50 pm) BRN3 was
strongly expressed in nucleus of retinal organoids induced from BC1-GFP ,
Gibco,UE017 lines with red fluorescence ( Alexa Flour-555) , HUD was
strongly expressed in cytoplasm of retinal organoids in the three types of
cell lines with red fluorescence ( Alexa Flour-555) , and ISLET1 was
strongly expressed in nucleus of retinal organoids in the three types of cell
lines with red fluorescence ( Alexa Flour-555). The nucleus showed blue
fluorescence (DAPI) GFP:green fluorescent protein

0TX2

recoverin rhodopsin

BC1-GFP

50pm 50 pm
I o x

Gibco

50 wm

UE017

50 um

B4 AERIEPSCs SURGUMBELRRE PR BRZRAMER
BB RIE(FRR =50 um)  BC1-GFP  Gibco ,UEO17 4 fifd 5 43 1L 1Y
PTG RS 458 B b i] WO IR B A AR 5 recoverin 5 3K T 41 Ml 5
R Y (Alexa Flour-555) 5 G 3% 4% 41 M b5 5 ) OTX2 5 5%
BT UM A%, B AL 50t ((Alexa Flour-555) 5 L AT 40l i #n & 4
rhodopsin 58 35 T4 i BT 7 , S 20 64,956 (Alexa Flour-555) , 2 il #%
S 6P (DAPL)  GFP. a3 EE R

Figure 4 Expression of photoreceptor cell markers in retinal
organoids differentiated from different hiPSCs ( bar = 50 pm)
Photoreceptor cell marker recoverin was strongly expressed in cytoplasm of
retinal organoids induced from BC1-GFP, Gibco, UE017 cell lines with
red fluorescence (Alexa Flour-555) ; photoreceptor cell marker OTX2 was
strongly expressed in nucleus of retinal organoids in the three types of cell
lines with red fluorescence ( Alexa Flour-555), and rod cell marker
rhodopsin was strongly expressed in cytoplasm of retinal organoids in the
three types of cell lines with red fluorescence (Alexa Flour-555). The nucleus
showed blue fluorescence (DAPI) GFP.green fluorescent protein

2.5 R[EDRVE hiPSCs 43k 3R A5 i 400 I 55 25 25 B vp L
b 218 TR R 59 5 48 A 25 0 1) 3R i

BC1-GFP . Gibco ,UEO17 3 £ hiPSCs 4> fk 3k 15 fi
R D) B2 28 b R] DL JC K S A L bR 7S ) AP2ac PR 20
Ji XU 40 AR 5 4 PKCo BH M 41 0 &% Miiller 20 it A
HY CRALBP [HM:R A (1 5) o

AP2a PKCa CRALBP

BC1-GFP

»
50 pm

50 i

Gibco

50 pm

UE017

B 5 AESRIE hiPSCs 43 4L 3R 15 41 I IR 2K 57 5 o H i 28 B 47 ) J%
HWRREMEIRE(FRR =50 pm)  BCI-GFP Gibeo \UEO17 #fi il 5
3 AL BRI B2 4 B b T LT K S8 A AR AR W) AP2a B R 3K T AN i
¥, BT 585 (Alexa Flour-555) 5 BUHL 40 Mg b5 & 4 PKCa F1 Miiller
kR Y CRALBP 38 %3k T BC1-GFP  Gibco ,UEO17 40 s 2 /3 1k
AL J5E 2K 45 Y 440 L T, 5 21 68 98O0 (Alexa Flour-555) o 4 fifd #% &
W56 (DAPL)  GFP 658 Y6 TR 1

Figure 5
organoids differentiated by hiPSCs ( bar = 50 pm)

Expression of other retinal cell markers in retinal
Amacrine cell
marker AP2a was strongly expressed in nucleus of retinal organoids
induced from BC1-GFP, Gibco, UEO17 cell lines with red fluorescence
(Alexa Flour-555) ; Bipolar cell marker PKCa and Miiller cell marker
CRALBP were strongly expressed in cytoplasm of retinal organoids
induced from BC1-GFP, Gibco, UEO17 cell lines with red fluorescence
(‘Alexa Flour-555). The nucleus showed blue fluorescence ( DAPI)

GFP : green fluorescent protein

2.6 AN[EDRUE hiPSCs i) R I B 43 1h 1) 0% L 45

TE R BE R LA Bt 0. 5x10° AN 41 A9 434k % 1 T % [+
PR S50, BCL-GFP 4l i & A it ik 43 467 ¥ ]
AT (50£2) MM AR H (n=3), % 10 000 4~ 4
JLSF- 35 0] 3845 1A 2R 28 B 5 Gibeo 40 R ALK
AT T AR A (28+5) ML R B E (n=3) ,
10 000 4~ 4 Jfg 5F 34 AT 3K 43 0.56 4~ 4 9 [ 28 4% 5
UEOL7 21 3R B HE R 4346 F- 2 W] 3R A5 (24 +7) >4 W)
JERERH (n=3), & 10 000 4~ 4 Jifg °F- ¥ 7] 4K 15 0. 48
AN 2K 28 E . BC1-GFP 41 i 2 B9 490 R Ji 43 4k 5%
R = F Gibeo 41 R A UEOL7 41l & .
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3 itig

hiPSCs 1L it 37 F 2007 45 F] FH 9 B 28 74K 4
A ST LA B Ao A I A 41 v T AR AT, o 26 i
MEAETE A 3 R R AR (9 28 35 L 28 VR 1A i I i 988 26 A g
J1 I3 RE 5 07 T RS IR T 40 AR L R T
200 i 2 o L o A AR R 3R AT hiPSCs 1R 41, {H AL
£ Y 240 i 22 0 S A B T AR AR, SREUS A
TR A o WESE & B, A0 R I RN B A I 40 A Rl i
o4 hiPSCs, 5 % 21 4k 40§ AH Eb , o3k B A KK B
G, 45 04 2 5t A S 39, L 5 728 XU K, 35 9
AR KA o AR W] F 5 4 A 9K 45 hiPSC 1)
A 1 il 252 k2 T, 0 455 ) 70 5 T 40 L L B 4 i, £
2 PRVE AN A o DRV A AR AN AN AR A A, i g AR 1) 2K
BRI [ 1 1 B 0[O A 23 -

F R ARG T 40 A1 hiPSCs [ 90 9 55155 5 43 1k
(764 2R, KBl 2D W BE 41k ik i 3D &7 4
fbik . 2006 45, Reh [ B\ 75 538 5o 2D 0 BE 434k Jy 2
BLYHE ARG T 40 M5 5 43 46 S 90 I B AH 40 i %
RGCs'™' ;2008 4F, Osakada 25" 4% 545 /N 6L R %
IR BG40 M A W B 2 1F R I S 3R T OB A Al
JHL, A 455 AT 40 B R0 A0 o 40 i . B AR 2D A3 Ab Ty ik T
AAT 25 Tl AL 1) S 200 i IV 2, L 3 4 A VR 5 2E KA —
A2, 0B AT AL T N 2L IR R P 2 2 25 4, TR L 4
3 B Al AR TR e FE B RE 7, 5 i A 6 0, A 9 1 adE— A
TP, 2011 4, Sasai [ BA 15 YK FIIH 3D B 77 85 957 7 ik
BT /N BRI T 40 B 2 T2 AR FE 45 4, B S
PLZEARLIF 3 5 22 BN AR AT N VR JiG 1 4 A 43 A 1 > 19 A
B U AE ARS8 BN 2S00 9 5 11 R0 % B sh A i
FE—— AR 9T 45 & 2R 170, 2014 4F , Zhong 45" i
VR - R -TFRIR S 2B RIA T R K
hiPSCs 55 43 4k Ry 2 A Ot S0 H) HeE 0 40 I 188 2 6 1
BRI 5T 36 hiPSCs £ 3D 53 45 4F F AU AT LA 1k
g 45 Tl IO 557 S 40, 3 0T 5 St B A AL S
Az BRI BE AL I IR 2R3 o ARBIF ST SR F £ 45 BRI i
A g2 S [ U 40 MK U hiPSCs i) R
W fIE 2K 2 B AR RE 1 EAT PR .

AW FE PR 2 Bk I VA0 AR 1R bR VB 4N i T g
VI hiPSCs FEATHAMFE T 704k , 1 mT 4R A AL 19 JiE 28
FE o RT3 MRANML R TE A L ACR Bg A 22 R, M
40 i >k 5 i) BC1-GFP J% Gibeo hiPSCs 41l it % 3K 15
TR B2 25 8% T PR IBOR U A UEO17 5 Ji
[l RE S I 3 K B (9 BC1-GFP 5 Gibeo hiPSCs 41 i &
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