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HLA - B2704 X F A B A HEH LR BEH KW
AESZRTHREKRNETL
BNE &Ik M B TR B I e

(LA AAUN TR0 R F B, 30T 4wl 31120152, s P B2 K5, 40 ALl 310053
3T R, AR 3100584, AT K FME S —ER,HT A 310009)

# E BW:ZsAXY K4/ (human leukocyte antigen, HLA) — B2704 & B &) 3% # M %4 % (ankylosing spondylitis, AS) % %
KR 69 A F % 45T 28 82 (human — induced pluripotent stem cells, hiPSCs) #h % , 75 3% : K A i 4% o A A5 09 B 2 4 %ide OCT4
SOX2.c - MYC KLF4 iX 4 A1 3R 4% 3 B F 5N HLA - B2704 A B A AS & 4 69 ok fmf P, € 20423543 hiPSCs, il 3E 5 AW,
AR 6 IR R E AR S A AR X AR B AR AR S BUIE4R (embryoid bodies , EBs) 4~ eAs M \EBs = A E A& B 4G VA
BB Fa m FBe, B K AF69 hiPSCs, R B ABERRWE S 4 RES S RMOHRAHK, F 14 RELEEALE, %
24 R &% M5 ANE RS T 48 6 (human embryonic stem cells ,hESCs ) AR 69 50,14, Bk B2 B 4 & 2~ ,hiPSCs #» hESCs — HI —#f,
AR ERFLE, 2, B R K E R hESCs MrEaF S+ IEiE 30 R 4 & ESCs # % B -F OCT4.S0X2 ¥ 2 fa4, hiPSCs 1
B % e B OCT4 SOX2 NANOG #= REX1 #9 &k 5 Hl MR S X A R R A&, 2 FH A%t 5 F L (1.006 +
0.208,1.000 +0.340,:=0.038,P =0.972;1.061 +0.140,1.000 +0.387,1 =0.431,P =0.689;1.386 +0.354,1.000 0. 032, =
1.467,P =0.303;1.280 +0.283,1.000 =0.013,2 =1. 398, P =0.235) , EBs # & ik M A& Z K B AFP GATA4, ¥ iz Z 3 B MEXI
TBX1, 9}z & 3 B PAX6.SOX1;EBs = J& & #t B AFP,GATA4 TBX1 MSX1,PAX6 SOXI #5482 & i& & 3 % T hiPSCs (60. 695 +
8.746,1.000 +0.245 1 =9. 647 ,P =0.011;3. 724 £0. 144,1. 000 +0. 417 ,1 = 12. 136, P =0. 007 ;4. 224 +0. 869,1. 000 0. 130, =
4.988,P =0.038;684. 800 +63.326,1.000 £0. 211 ¢ =15.270,P =0. 004;131. 561 + 15. 785 1. 000 +0. 232,z = 11. 700, P =0. 007 ;
98.507 +40. 443 1. 000 0. 215,1 =16. 000, P =0.004) , hiPSC & I 7% & % #5 % , HE 3¢ & T L1 P Sh 3 ANBEE 64 48 2 b 1o
TR E Sy B R LR R, P IR R A LR AR R SN IR R A 2 L R R mie, Bl RAEHFIRENFORE R G
OCT4.SOX2 .c - MYC KLF4 % 4 A~ $h iR 2 % B F $ A HLA - B2704 A WA AS & Z e e mipd 23 42, TASE S
HLA - B2704 3 B & AS % % &k & hiPSCs 4k % .
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Establishment of human - induced pluripotent stem cells system originated from patients with HLA - B2704
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ABSTRACT Objective:To establish the human - induced pluripotent stem cells ( hiPSCs ) system originated from patients with human
leukocyte antigen( HLA) — B2704 genotypic ankylosing spondylitis ( AS ). Methods : Four exogenous transcription factors including OCT4
SOX2,c¢ —MYC and KLF4 were introduced into the urinary cells( UCs) of patients with HLA — B2704 genotypic AS by using retrovirus —
mediated infection system,and the infected UCs were reprogrammed for obtaining hiPSCs. The hiPSCs were identified through morphologic
observation, alkaline phosphatase staining, immunofluorescence staining, endogenous multipotent related gene detection, embryoid bodies

( EBs) differentiation detection, EBs triploblastic gene detection and teratoma formation experiment. Results: The nuclear — cytoplasmic ratio
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increased at the 4th and 5th day after UCs were infected by virus. The clone appeared at the 14th day and it was similar to human embryonic
stem cells(hESCs) at the 24th day. The result of alkaline phosphatase staining showed that both hiPSCs and hESCs — H1 were presented
with prunosus positive staining. The result of immunofluorescent staining showed that the stage specific embryonic antigen 4 ( SSEA4) of
hESCs and the transcription factor of ESCs including OCT4 and SOX2 presented with positive staining. There was no statistical difference in
the expression of endogenous multipotent related gene including OCT4, SOX2, NANOG and REX1 between hiPSCs and hiPSCs — HI
(1.006 +/-0.208 vs 1.000 +/-0.340,: =0. 038,P =0.972;1. 061 +/-0. 140 vs 1. 000 +/-0.387,: =0.431,P =0.689;1. 386 +/-
0.354,1.000 +/-0.032,: = 1. 467, P =0.303;1. 280 +/- 0. 283 vs 1. 000 +/- 0. 013,z = 1. 398, P = 0. 235). High expressions of
endodermal genes including AFP and GATA4 , mesodermal genes including MEX1 and TBX1 and ectodermal genes including PAX6 and
SOX1 were found in EBs. The relative expression levels of triploblastic genes including AFP,GATA4 ,TBX1,MSX1,PAX6 and SOX1 were
higher in EBs compared to hiPSCs(60. 695 +/—8.746 vs 1.000 +/-0.245,:=9. 647,P =0.011;3. 724 +/-0. 144 vs 1.000 +/-0.417,
t=12.136,P =0.007;4. 224 +/- 0. 869 vs 1. 000 +/-0. 130,¢ =4. 988, P =0. 038;684. 800 +/— 63. 326 vs 1. 000 +/- 0. 211,¢ =
15.270,P =0.004;131. 561 +/-15.785 vs 1. 000 +/-0.232,¢ = 11. 700, P = 0. 007;98. 507 +/-40. 443 vs 1. 000 +/- 0. 215,¢ =
16.000,P =0.004 ). Teratoma appeared in hiPSC. Small intestine epithelial histocytes, muscular histocytes and neuroepithelial histocytes
were found respectively in entoderm,mesoderm and ectoderm of teratoma through HE staining. Conclusion: The hiPSCs system originated
from patients with HLA — B2704 genotypic AS can be successfully established through introducing four exogenous transcription factors inclu-
ding OCT4,50X2,c - MYC and KLF4 into UCs of patients with HLA — B2704 genotypic AS by using retrovirus — mediated infection system
and reprogramming the UCs.
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SR BB AE R (ankylosing spondylitis, AS ) J&—Ff
W1k B B e P B ST L R LA A AR OG5 AR

MRS SR A A A HLA - B2704 JER 7 AS &

H I IR (urinary cells, UCs) H, @57 AS B H¢

R JE AT S BUR A RO AT IR AR (RDE Y SRE hiPSCs 58S, B ARy AS IEOR B L 25 i ik
FERRBHE AR . AT RILREALR R AR R AR, LA S S AT A S AS (911G IR

AW ,%ﬂiﬁ#ﬁw\ﬁmﬂ?%‘f%,ﬁ\ﬁfﬁﬂ’ﬂiﬁ N=pags

RZ—o AWV CIESE AZEH 41 Ht )5 (human leu- 1 #EF Y =s

kocyte antigen, HLA) - B27 B[N 15 AS A Y] 1.1 LIGIRAZHY  AS BESNHMMB 5 mL FR

KF ', HLA - B27 BAT 2450, A HLA = B27 W 3% 200 mL ( 3 U5 T4 V145 B0 1 747 L X o 18 g fr £

RIXS AS (1 352 % By IV A AN [\] 1Y 52 i, i 7E 3K Be i) 34 ~ 6 Jal I HE A PR s/ 1™ T IR 5 B 922 B

HLA - B27045 AS E‘]?éﬂ)é‘@ﬂiﬁim o MIEEHRKET (nonobese diabetes/severe combined immunedeficiency,

it AN ) 5 J 5 TR R %o AS & HIL i 1) B 9 A o 2
B,

NFHESF L HET 48 (human - induced pluripotent
stem cells, hiPSCs ) f& U5 (1955 5% I 3 A 1R 4t il
FE AR IOk, HER IR 5 ARG T 40 (human em-
bryonic stem cells, hESCs) ) 3540101, H A AH [F] 19 2t
DUFIEE 1, A AR SR A B R BRI 2 0] 734 RE ) o hiPS-
Cs HIXFR 1R &30 3" A8 ) KH TSI G T 41 M (em-
bryonic stem cells, ESCs) i F (19 1& 3 [a] 25 KR 1 59 1
P, fH BT s e PR R AL S it T — R A A%
R R, HATC A Z M50 1R w1175 5 2 6
T4} (induced pluripotent stem cells, iPSCs ) ¥ Jj5 15
TS AR SER A 0 SR A T R
ARG, B ML) “ OCT4 + SOX2 + KLF4 + ¢ - MYC”4

NOD/SCID ) i /Iy Bl (1 98 38 35 v 52 56 3l My A R 3¢
fEAT]) o LW JIr RAEBACHIZ 0l 2 il
1.2 SWEMAMM  pMX - hu - SOX2 pMX -
hu — OCT4 ,pMX - hu — ¢ - MYC,pMX - hu - KLF4 |
pMX — GFP _PCL - ECO {2 Jfi i , hESCs 41} & HI
293T 2 g ( 24 s VLR 2™ IR F 2 )

1.3 SRIERAFFAYETE 64 M3  dulbecco LK ea-
gle 3557 % ( dulbecco modified eagle medium, DMEM )/
F12 B ¢ ( Gibco 7\ ] ) , Matrigel , StemLightTM  Pluri-
potency Antibody Kit ( Merck Millipore 2\ &) ) , mTeSR1
Bi e gk (stem cell 24H]) B b B A0 g % 37 5 (renal ep-
ithelial cell growth medium, REGM) ( Lonza /] ) , Ac-
cutase [iff . Dispease /3 H([if# ( Sigma /3 7] ) , Real — Time
Quality PCR Kit, RNA [ % 5% RNAiso Reagent Kit,
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Universal Genomic DNA Extraction Kit, 2xPCR Mix
(Takala A T]) ,1300 — A2 BIAE Y2446 3100 B — 45
T IR A0 (BRI RBHL A R B 9O B
(JEREL H]) , B0 AL A B 55 X S ( polymerase
chain reaction, PCR) 1% ( Eppendorf /3 @] ) , ¥ K 1%
AR CE T TR R 7] ), A PR AN (222 35 74 3l
HEARAT)

2 K&

2.1 IEFEMES  UCs 1} 3R3E.50% H 2T 4k 40 iy
(mouse embryonic fibroblasts, MEF ) % 3% £ + 50%
REGM; 4 & & ( embryoid bodies, EBs ) 3% # 3.
DMEM/F12 +20% Ifi i 2R + 1% AR M IR +
1% GlutaMaX + 10 wmol B — %% 2%,

2.2 HLA -B2704 EERME #&HMH ML RNA $2H
IR & U8 I A5 B2 B0 RNA 36 5% 5% i ¢DNA |, RT -
PCR 4" 3% H 5 K] HLA - B27, B 519 (F)
GGTC CAAG ACGA GGAG GTTC, Ti#E5I ¥ (R) R
CGTG GGAC AGGA GGAA TTAG. ¥R HL Ik 7 & &%
7, B HLA — B27 PH%, 38 3 XF PCR 7= 47l Ji7 W A
HLA - B27 B8 (AT ER A EARB R A H) -
2.3 hiPSCs K9S

2.3.1 GFFEAERE A B35 d B2 UG
(IS0 S 360 1 2 VR AF ) L T A0 20 18 55 3R R A/ BUIR i
MEF, §t%5 3 {8 MEF, 122485 & C b3 58 Wi i 57 2
AR A, o RRRAE A o

2.3.2 UCs W3RIC R AS H 5 IRICT 14 79 2 3]
50 mLAY B, 2N ELOALES G 10 min (43
1500 r + min "', B0 2B 48 18 em) s W FE B, S ML
YL AR R £h 2% 7P WK ( phosphate buffer solution, PBS) 4
2 i ; UCs B 7R BEd B I0IE 5 , B Al i Ee A T 6 fL AR )
—NLH, TR MR I B 0. 1% MBI ; ¥ 1
ETAMBE A DR R 3 d SRR, AR R R IR,
6~10d EfisAmbERL, FRKIGERE, M
0.25% JRBHHALE R AR5 o

2.3.3 hiPSCs B 5eE 43 5% pMX — hu — SOX2 |
pMX - hu — OCT4 . pMX - hu — KLF4 #1 pMX - hu -
¢ = MYCix 4 Fvii ] PCL - ECO FURLfu 4t 5 , il
REWEIR B e Yy ) 7 2R H B A 293T 41 i I 5 U 4
48 W1 72 h §sEE L3, T 0. 45 wm SRR U85 , By
4 PR 1210 12 1 IR A 5 8 UCs, JFmA
ZWREEN 8 ng - mL~ IRBEIG B R B RO, TR
P12 h j5Henl UCs B9 i 5 s O 56 4 REHES
RN PR AR AT LR RS AL I, T AL A1 i, B
1x10° ~2 x 10° Ui fL 300 35 240 F 855, R )e
e mTesR1 85 5 B By J%, B R, A 2w BT iR
W

2.4 hiPSCs WEE

2.4.1 GRVEREIRMGYL G W A0 SR, ] PBS
YE2 ~3 i, 4% Z R E 1 ~2 ming 7 H T E R,
FH PBS ¥ 2 3 , - Tris Buffered Saline with Tween —
20 ZE PR IR 2 3 A 1 G €500 (5 Y 5 43 B
FLIE, 2R CIE 15 ~ 20 ming TR O, 1] PBS
UE L, WA N JAIR

2.4.2 HIETOLYE AR 4% 25 T A IR
%€ 30 min, PBS ¥ 3 i ;0. 2% Triton — X100 == J5 i 1%
30 min,PBS % 3 ;3% BSA =B 1 ~2 h J5,0
—Jt 4 Cid, PBS Uk 3 3 ; i — 91, F iR #OLIEF
L~2 hy AR E R 1 pg - mL™ i 47,6 - ik
Bk -2 - AL M, S S min B R B A,
TG T W&

2.4.3 hiPSCs WU Z REPEAI DL SR AT Tr-
izol IEFEIMUEL RNA | AR RNA (1) OD {H ; Ff] TaKa-
Ra S A0 | g 19 RNA 06 5y cDNA B
18 SYBR® Premix Ex Taq™ Kit i8] 4584, PCR §" 14
H AR, b5 91741 W3 15 2L GAPDH Sy 4 2 5&
JERM 2 - AACH LTS IR p B R R A 22 7
(CUE R BN N B DEEAE 5 B35 BT sE 1Y 19
{ELHS T 28 3 AR TG PR o

x1 ANESSEHETHERNRSEEHEXERSY

FEH E¥E514) IRiEL)

OCT4 CCTCACTTCACTGCACTGTA CAGGTTTTCTTTCCCTAGCT
SOX2 CCCAGCAGACTTCACATGT CCTCCCATTTCCCTCGTTTT
NANOG TGAACCTCAGCTACAAACAG TGGTGGTAGGAAGAGTAAAG

REX1 TCGCTGAGCTGAAACAAATG TCGCTGAGCTGAAACAAATG
GAPDH ATTGCCCTCAACGACCACT ATGAGGTCCACCACCCTGT
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2.4.4  EBs 7ML ML= IRJEEE RN hiPSCs 15 6
FLIEFRAR P 2 90% I, H dispase i I 16 125 71 £L 2
s, DMEM/F12 3 1 38 ; il A EBs 55375, HIHLARE B
TR T AL, R RS AR SO BT
B b SRR IR R S mL, 16 37 CRMF TR ILEA

5% 1 CO, BEIRMERIE SR, BRI T d Ja s Rl 2
A IR B A, (LI BE AR G B TR IE AR,
2 A s AR IR IR AR R I YOS AR, R T Trizol
TEPEIUE RNA, S22 i PCR G EBs Py Sh
3AMRERF I FE L, EBs =2 Y 2,

x2 HREGE=REERSY

HEH AR iElE

AFP ATTGGCAAAGCGAAGCTG GCTGTGGCTGCCATTTTT
GATA4 CAGAAAACGGAAGCCCAA TTGCTGGAGTTGCTGGAAG

TBX1 AGCGAGAAATATGCCGAGG TTCGCGAAGGGATTGCT

MSX1 CTCCGCAAACACAAGACGAA GTAGTCTCTTTGCCTTGGCG

PAX6 TTGCTTGGGAAATCCGAG TGCCCGTTCAACATCCTT

SOX1 TTTCCCCTCGCTTTCTCA TGCAGGCTGAATTCGGTT

2.4.5 WiGREIERLSEE:  fF hiPSCs e — 1 H 4 A Cuol — iPSC I ESC - H1 41 ffd <DNA 1E K B 1

10 em A 4L 75 85 AT 5 T Accutase BRI AL
TR, WS 1.5 mL B 504 s B DMEM/F12
FErY) Matrigel ( Matrigel ; DMEM/F12 =1.2) F &, A0
F 300 pL;AA 10 wL 9 Y37632 J5, Al 1 mL 45128
¥ HEAF) NOD/SCID /)N US BR A LPA o s #E 4 8 ~
10 JilJ& , SUHERG FA AL ZE /N B, JBCHS g, o il 2, A
ALY HE Gt iisg

2.5 HEGITESH R SPSSI8. 0 GLit# /4 xf
P BRI AT GE 12700t hiPSCs N IR 22 RE TR AH DGk
i 5 H1 IR 2 A8 1 AH G Ik IR 2R 3K 1Y Hb 4 LA Je
hiPSCs AT Jm = JV0 22 5 DR RH S 2 3k 6 1Y b e R
¢ A5, KB K HE @ =0. 05,

3 &F& R

3.1 ASEFHHLA-B2T EERHEERTREFELE
R LI AS & # blood — ¢cDNA £ iPSC - ¢cDNA A&
MR, BEE BLARASC W] DL e 2ty , HOR/N—30 DLIE#

(O 35 A P 2

CQRRE LERMAE RS

X B BRI BASACT AR WA () 1) o AS [i3% ¢cDNA
() PCR =4yl Fe .75, AS H3% 0y HLA - B2704 J%
SEiths

ESC H1-cDNA
Ctrol iPSC-cDNA
AS iPSC-cDNA
AS blood-cDNA|

Marker

B 1 ANEBMEHRER B27 EE LR G E
3.2 hiPSCs ERERMBIMBLER el UGs Ja
B4 REHS KM RIE 2(1) ],5 14 X
ZEATIBUTCREL 1 2(2) 1,56 24 KJFTE RS hESCs A
I ERE K 2(3) 1.

.

(3)Matrigel EAKM NS 2 RE T4 58 %

Eym—

2 NESZHTHMEE( x100)
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3.3 hiPSCs FIEELER 3.3.2 GEBOLY LR hESCs B BorE SR
3.3.1 mEtEsREE L @45 R hiPSCs 1 hESCs — H1 i) 4 (stage specific embryonic antigen 4, SSEA4) K&
— A, PI R AL, R, WA 3, ESCs ##%5% [H+ OCT4 SOX2 ¥ [HH: (& 4) .

B R :
AN, -
_-

M‘M&" m
"IN IS
mwm

] fmw =
e Co MRS

BT s == __

(WFRE LB SZRET 4 (2)Matrigel _E i IR fIE 720 Hid-H1
B3 ANSESZEETHEMMERTHEM - Hl SiEBmERa R ( x100)

Dapi Marker protein Merge
B4 ANFSSHETHREERAFEBER( x200)
Dapi 20 Jifi4% , Marker protein AR5 H , Merge “fy Dapi £ Marker protein &2 169

OCT4

SOX2

SSEA4
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3.3.3  hiPSCs TR AEPEAR L PH ek A 45 R
hiPSCs P4 ¥R £ fE 1 3£ ] OCT4, SOX2 , NANOG Al

REXI 933k 15 HI IR 2 BE Pk A5G 26 D i 3Rk B
B ZEFIIGH (K S) .

&3 hiPSCs WIRSREMMAXEERIZS Hl HRSEMEXERREMILER v+

4150 0CT4 SOX2 NANOG REXI
H1" 1.000 +0. 340 1.000 +0.387 1.000 +0. 032 1.000 +0.013
hiPSCs? 1.006 +0. 208 1.061 +0. 140 1.386 +0.354 1.280 +0.283
¢ 0.038 0.431 1.467 1.398
P 0.972 0. 689 0.303 0.235

D) A2 R T A4 R H1;2) AIFE 2T 4

3.3.4  EBs 734k S =02 FE PR G 26 38 R A U 45
{R4h hiPSCs B IR FRTE I EBs R, EBs I BE J5 4310 i
JERL R WA (K 5) . EBs &Kk N2 3k B
AFP .GATA4 , it 2 3L [ MEX1  TBX1, 4} R 2 3
PAX6 ,SOX1; EBs =}t |2 3£ [ AFP, GATA4 | TBX1 ,
MSX1 PAX6 Fil SOX1 (1) #H % 2235 & ¥ & T hiPSCs
(%4),

3.3.5 mllGEY AL R hiPSC R NTE G YR, HE
Juta B R AR 3 AN IRJZE A i Horh IR )2
SN b B HER AR 1 6 (1) ], rpR)ZE 0 LA ZH 2L 40
ML 6(2) ], 4MR)Z Jph 2 b Rz gl i K1 6(3) 1.

Bs5 BARESLER (x100)
B AT A s U A BESS 7 KL T o0

Fz4 hiPSCs HUBIE=REEEMBMREELE x=s

2 5] AFP GATA4 TBX1 MSX1 PAX6 SOX1
hiPSCs" 1.000 +£0.245 1.000 £0.417 1.000 £0. 130 1.000 £0.211 1.000 +£0.232 1.000 £0.215
EBs” 60.695 +£8.746 3.724 £0. 144 4.224 £0.869 684.800 £63.326 131.561 £15.785 98.507 £40.443
t1H 9.647 12.136 4.988 15.270 11.700 16. 000
P{H 0.011 0.007 0.038 0.004 0.007 0.004

1) NS ZRET 40 :2) (ASMUIR A

(DR

LIYE

Q)M

6 MR HE RBER ( x100)

4 it it

AS B—FhitfE N Ry E 2N E 24012 A
B Reregons ' . 7R E A 400 7 RA AS,
H A e A AL v R i . AR AT 2%
S AR it 1 PR 2R RN A5 R 28 A BV E I 45 3, U L2 a8t
RHZE, AT LA E Sz A B B VIR, HX AS (15

R 90% T, A IFILHR R AS & — R AT
W 1) 1 A2 2% ) 2 i TR st AR L 1973 4,
Brewerton 28 A 5 R & 3L HLA - B27 5 AS Ik 4EH
BEVIM KR, Z 5B 4 A ORISR,
BOR R Z 5 AS AHOCHYE T2 LA MR S ks E
Gy SR IR, 40 9 A0 A 38 237 N R )
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W11 R ESHRS T HSMEH T3 % H
HLA - B27J212 4 M IE RIS AS SEI I ok 1) 3
JTE AS 3% f HLA — B27 FHk S 3d 90% 2,
HLA - B27 & A2 6 S Yok I+ MHC -1 284+
B EAENER, 2 K2 3.4 kb, 1 7T AN E T
8 AHMEFULK . HLA - B27 JEHHAT 2844, #
WEH AT Rk, EF 159 4> B27 WA 9 & B, 4 45
B2701 ~ B2721 .B2723 ~ B27160, B27 H:[K W I A Bt
I ATAFFE R 25 5, B2702 22 UL T b i A B, B2706
TEAE T A MW ARE, B2705 £ UL F (AR A FI S5 I ENES
TN TFEFR E, LA B2704 B A w W, 783X 26y A 24
W, 5 AS R AH DG I 3k I IE B B2702 , B2703
B2704 ,B2705 , B2706 . B2707 . B2708 . B2710 . B2714 |
B2715 il B2719, Hivh B2704 25 AS SEBEME AL 1
|z

2006 4, H A 508 R 24 v il R B ke
OCT4 SOX2 KLF4 .c - MYC4 N T 5 AN
MEF w153 T HA 5 WG T 40 A A Rt i)
SERERTREAN M, B EFRZ H iPSCs'™, iPSCs 2T
A3 B o P B PR 0 35 S i A, AT A 4 B
Y 2R A0 A (] 3] dme ) B 5 R 3 6 S B Ao AT
REAARAS I HL W] LOR B8 5ok H 4 7 200 B 56 1R 2 1) o
Rk K (AR A0 R AR T L 24 0 0 38 A s L
W LA T Z N AT S B iPSCs 93235 5 ESCs
LA AH [ 17 35 R R B 1 AR SR 1 1 3R B N 22 ) 4y
fBBE ST, IR % 5 iPSCs 1] L2 IR ESCs [ %5 btk
ESCs HA7 4 = BB B IR Bl % 14, 7] LAFR3K ESCs 4§
SHEO, ERNINYEA Z i 1eRe 4, 4
7E 1PSCs 753 L2 1) O B2 TE S AR N T LLE B g
JIRE o T AT 53 R PRI ol 2 il e €0 L iz 9
Yufa i A hiPSCs PR 2 BB AH G SE R Kl EBs
VR BRI R W i R S0 ok M50 hiPSCs, ASSL IR 4%
SRR, hiPSCs 208 MW R il Y ()5 , 5 ESCs - HI
—FE, R G R 2, 2 B, X UL S S R AR
hiPSCs [F] ESCs —#f AT & A M R 1l 16 4 5 hESCs
SSEA4 J% ESCs 5 F OCT4 SOX2 5L BHME: , 1568
hiPSCs ik 5 ESCs ik HMi[A] . hiPSCs N2 REPESE
OCT4 .SOX2 .NANOG F1 REX1 {33k 5 H1 H#%,
ZESEYITGAT2F 5 SC, UBH hiPSCs 1] DL &3k 5 IR i
T4t A1 LAY HE 57 2 fig Mk 3L I EBs = iR JZ 3k 7
AFP .GATA4 ' TBX1  MSX1 . PAX6 F1 SOX1 [ #%}

IKELE T hiPSCs, K W] hiPSCs 7E1A SN B A £ ) 43
FRE T 5 W IR e £ 25 SR A 3R WY hiPSCs 7EIA N A £
W RER bR

hiPSCs"™ R [A1 418U U 1 3 4 AN A [

g S R R R AL AT R — A X

I (75 7 s A DA S iPSCs R R A

TR BERRAS 4% e + WiFE SRR + C OSKM +

UCs” 2L 357 T AS B3 R U hiPSCs KR, IR

5 B o R P 400 L PN A VR TR IR W R 55 — DNA

AR AL PN ) — P G Ty v ARG T A e

I7E, BA AR GRBOT #0055 5% SN 58 8 T

RNA J5 85, ‘& AT LhoKs S U5 3% D3 5 21 46 i 356 9 41

DNA R AFRE FRIE , 0% 5 “ OSKM” PO R 741

Gt Yamanaka ] A b A58 5 BB e Bory 9 4

AT, BARIAEA & 25 7 AT LS5

S iPSCs , {H DY PR -2 G I B 48 B 14t 02 7 FH e B
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