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Gene Editing and Cell Therapy Based on Induced Pluripotent Stem Cells
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Abstract Induced pluripotent stem cells (iPSCs) are embryonic stem cell-like cells with self-renewal and
differentiation capacity, which are reprogrammed from adult cells. Gene editing for the specific sites of genome can
achieve the targeted genetic modification conveniently and efficiently. With improvement of efficacy and safety in
cell reprogramming, gene editing and genetic correction for the pathogenic mutation of iPSCs derived from patients
are attracting increasing attention on translational medicine, which open a remarkable avenue for cell therapy. In
this review, we summarized the principles of gene editing, and then introduced the advance of gene editing and cell
therapy in iPSCs. Occurring challenges and perspectives were also discussed.
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g AT 1) IR T i i 280 A A JE 1) 20 DI 4 3%
AN s R I BAr — M sk b, BRI T 4b
Y5 DR N SR A SR AR5 €]

FLEN G TGP AR s E AR, W
W KR (valproic acid, VPA), #4422 C(vitamin
C, VO)®I, aza-cytidine(AZA)™. iDot1L", BIX/
BayK!"/fl Parnate! 551 i (038 FE LB AL KPR B
H R BR % VPATL 2 0] DLEAME H e-Myclt)
HIHE PR g FERCR 10065 7, Kenpaullone!'
LIF', BIM-0086660!"*. RepSox!*'Fl1 Rapamycin"®
A5 U 1 4% TGFPAZ A4 GSK3 I MAPK A4 a5
I R S A AR . XS VTR Ny
WEH G AT E AL FIEF0.2%. HT N1
WA A B R IEA SIS IED, AR
A T iPSCsIEUE A . S34h, ASIF 140 i 5 2w s
WA AN A,

Bt & T RERCR P R R PR AR 5E 38, X8
FARUR 1) IPSCsREAT HE R g B+ A% 1E B0 98748 5 H]
T4 M7 1E BN A B 2 I o AR SRR
B A5 DRI 20 R R Rl b, R ZRR T I ARk
FE T iPSCs 3 PR 2 48 AN 40 JLv6 o7 TSt e, kR

T HARAFAEI) - LE SO AT T R

1 EF%miE

i R G 4 A2 0 i DR A S A RUEAT IR i AL 4
o FUH, AATIE T4 5 3= DN AT & AL,
JH 3 7] Y5 #E4H (homologous recombination) X /)M fil 5%
B AR P AT DR G 00, AR ARG, AL
N H . IEFR, BEEIZ RN (zine finger nucleases,
ZEN)PI B S P R 1A 200N ) A% I8 g (transcrip-
tion activator-like nucleases, TALEN)2 1 i) [1]
SCHE A P A N SRR 1 R4 (clustered regularly
interspaced palindromic repeats/CRISPR-associated
proteins, CRISPR)P**145 3 — £ Ak D] i 4 £ A PR i
R, AT A R s S B [ S5 A A A T RE
EATI S R 5 A B an B 15 Res2T,

ZFNH > DNAAZ S5URs 5 PERE R 45 1) S50 —
M AER AL IR W VIS Fok 1A B K. BEFR 45 R
3SR 2R [ (zine finger protein, ZFP), ZFPREMSHs 5+
PEUUN DNAFFS1 . ARR SR AZ R A I Fok T
DIHIXEE DNA, 55 ZFPAZS 5 ] LLRF 2 E D) 3] DNA
XUE o ZENFEAR LN 5 B A1 ORI Bl 2

(A) (©) (E)
> Q

N!\

A
B) (D) (F)

TALE domai 3" AAC-5' Target DNA
e PECCLULLEEEETLTT T T ] Repeat
@ -0 [[[m. 5'-GGAAAUUAGGUGCGCUUGGCGUUUUAGA——GCUAG ,
5-GCCTCCAACGCCCACGCNIAAN TGCTGAGAAG-3"  5'-GTACACACCGCCCGTCACCETELTC GA-3 Guide Uc—GGAALII/L;I\J\IIxthUGAALI‘(lsJulJ.\ A
3'-CGCAGGTT(§(‘(‘M-i(“1‘1‘:N ANMNCGCACCCGCACGACTCTTC-5" 3 -CATGTGTGGCGGGCAGTGCLAGGAGTTCATATGAAGTTTCCT-5' A(I‘[J(Ij(lj(l‘ll AUCAACUUG
- @ @ sgRNA P ke 11111 A

AGCCACGGUGAAA A
GIIITTITI ,
UCGGUGCUU -3

A: FERE A S HDNA(K ) e —1y 20 3FION 2 HE IR HE SDNA B IAEH o Zo® 5 P e 2 BRI A 2 R &5 17 B: BHIRIXIRIG —SRAKMEH T
DNAZRE M. ZFNFUFZI AR EE R 8 1 45 5 P41 LA K 5~T bp Fok 1454 741, C: TALESR F G SEDNACK ()4 . FATALEZ 12, 13674
SRR — AN, D: TALEN 28 4454E I T DNAZRRL . TALENSU P 91 S TALEH [ 25 5407 11 B 22 12~20 bp Fok 14543 741); E: sgRNA G H
NDAZ G4 K; F: sgRNASHENDALS SRt 8. KA A crRNA G 1) /741, 15 600 AL P4 206305 AtracrRNA, RS/ SR (036
e HEH HINF 1.

A: ZFP combines with target DNA (grey). Amino acid residues of —1, 2, 3 and 6 sites interact with DNA directly. Zn*" combines with Cys and His residues; B:

TALE AQmain

diagram of zinc-finger nuclease (ZFN) dimer interact with target DNA. ZFN target sequence including two ZFP binding sites and a 5~7 bp Fok I binding
site; C: TALE protein combines with target DNA (grey). Amino acids at 12 and 13 site of each TALE protein recognize one base pair of target sequence;
D: diagram of TALEN dimer interact with target DNA. TALEN target sequence including two TALE protein binding sites and a 12~20 bp Fok 1 binding
site; E: sgRNA combines with target DNA; F: diagram of sgRNA interacts with target DNA. Sky blue and blue indicate the guide and repeat sequence
of crRNA respectively. Red represents tractrRNA sequence, and violet represents the linker region. Yellow represents target DNA.
El1 ZFN. TALENFICRISPR/CasH) 4540 R AE R (IR 17 S % SCAK[26-27] 20 4R)
Fig.1 Structure and mechanisms of ZFN, TALEN and CRISPR/Cas (modified from references [26-27])
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SRR DR i 4
TALENZE—Fh N ARG, o i s W0 K+
FERUN ) (transcription activator-like effector, TALE)
M FAE C-dim N _EAX R N DI Fok THUE M. TALE
EEAE - B1.5~35.51 (e 5 DNAK: M4 &5 11
R BBERE T, BT HI0E 12467 F1 55 13467
H A AR XL (repeat variable di-residues, RVD)fES
RS 4G — Mgk . TALESS 15 Fok 1% N 1)
ity 45 5 T8 1 ) i G B 1 RS Ry S MR R0 9 HLD) R
DNA. TALENHZA CZ e ] T/ BT BE 5
£ PIEE KPR AR P R SR DR R A
CRISPR/Cas A 4t) iz A- AL T4 Sl AT
2 2SI R 1 PR HRAR S B SR B A AR 1) #R
FE R4, (£ RNAMTRF T 0] AR A0 2 Bvs g 44 55
HMIEDNA. CRISPR M — F A1 B R <7 (K B R 41
(repeats)-5 [1] [ 741 (spacers) 41k, 5 % JE HHT RNA

PR A CRISPR RNAs(crRNAs), CRISPRAH I3 A
(CRISPR associated genes, Cas genes)Zufith /il 1) Cas
A HAREYET, 5 crRNAsIE[A/EH nl LLRR
FVEVIHIDNAC [ 20124F Jinek S5 i i iE H] T
VIS5 DNASE P41 5, AHOCHIESE H i 22, H T
TR N T/ BP9, B 40 B4 22 P = 2
YLLK N P4 aBs-9,

2 F|FHZFNFHPSCsi#iTE E Rig
ZENFIAR A RN T N iPSCs 12k [K g 4,
A PR R S P iPSCsFINE & A iPSCs(£ 1), ¥
Tir e I IPSCsELHE LR« PP FR G0 S5t
FE955 o Chang % BIYHE T T o- b i 3 1095 N R Sk
JiPSCs, FH-HIH ZFENFARAE % 47 p i A By A2 7Y
globin, R340 1 globinff] iPSCs, H& X 4 % 5 i
IPSCsZ3 0T IR 2140 i Z 3 1E 55 1 B-3KEE 1 - Zou

%=1 FIFZFN%i8iPSCs
Table 1 Editing iPSCs with ZFN

AR R R PR e 5% 3k
Cell sources  Genetic backgrounds Modified genes Functions References
hiPSCs o-thalassemia Insert a globin transgene in Correct globin chain imbalance in ~ [39]
the AAVS1 site erythroid cells differentiated from
the corrected iPS cells
hiPSCs Sickle cell disease with 2 Correct point mutation in Express wild-type f-globin when [40]
mutated S-globin alleles B-globin (855> B%/B") differentiated into erythrocytes
BB after gene correction
hiPSCs PD a-Synuclein A53T Correct a-Synuclein mutation  Generate sets of isogenic disease [43]
(G209A) A53T (G209A)
hiPSCs Tauopathy carrying a TAU- Correct TAU-A152T Restore neuronal and axonal [44]
A152T mutation mutation morpho-logies, decrease TAU
fragmentation and phosphoryla-
tion
hiPSCs X-linked chronic granulo- Insert gp91”"* in the AAVSI Sustained expression of gp91 [45]
matous disease (X-CGD) site (phox) and substantially restored
neutrophil ROS production
hIMR90/ Normal Modify chemokine (C-C CFTR is expressed efficiently [46]
CBMNCs motif) receptor 5 (CCRY),
insert tdTomato and CFTR
transgenes
hiPSCs Normal Insert red fluorescent protein,  Successfully track the survival [47]
hESCs firefly luciferase and herpes of ZFN-edited human embryonic
simplex virus thymidine stem cells and their differentiated
kinase reporter genes in the cardiomyocytes and endothelial
AAVSI site cells in murine models
hESCs Normal Insert eGFP and TetO-eGFP Monitor the pluripotent state of [48]
hiPSCs in the Oct4 and AAVSI site hESCs, generate a robust drug-

respectively, target the PITX3
gene

inducible overexpression system
in hESCs and reporter cells
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SEVOGR Y ZENFAR BT I A0k 4 T 2 A o 3 1
U 5848 B-globin(B*/pYE 5 H B-globin(B/B*), F&H
1852 J5 I iPSCs 7 A TE J 1) 21 40 M 2208 1E 5 1) B-BK
. FH ZFENFAREAT HE DR 2 B 1 5 005 5 e R
iPSCsib 1 i 4 RGEHIi WA S AR i S5 B T H
FTROE R VE iPSCs, ZEN$ AR 7] PUH -+ 2
IEH N BIIPSCs, 7EHF €A i df A TG T R 45
TE B 20 T ) A7 I 00 B R P SRR I O, B A
A7 R AR AP Z LT ARG T4 e 2590155 5
T RIEER,

ZENH ARSI T — P PR 38065 3 R AT 9 48 1)
J5ik, R R AR — € R . H 2, ZENAF
P bR SO 1, R ZFEN BT R 3 R0 K
RKFEAR, v e IR A A B P R e PR Al T JHE e Ay i
WS W A R, ZEN i 0 A5 N 4 S S A
DNAAL ST GRDIE], 77 AE R ) Al B 1, 3 B
M PR ZE T 2, A A AR BE DRIVR 7 s ) N FH 52
FI PR -

3 FFHTALENX}iPSCsi#{TE E 4wig
FIF TALENFZ AR ST iPSCsHEAT 55 M g, A9

JoRE Itk 1PSCs B0 i A FrME B FIFE IE ) iPSCsH i
NG AR B Pk FE R 45 (R 2) . MaZE TRl
SunZEOk 5 4R T T R AT MR S M iPSCs
21 i 2 RN ) R 40 B 7T IR S P iPSCs Al i &R, IF
A H TALENH AR 5 T B 5E K p-globin b5
A, B S5 B IPSCsAK AR PR M DL R IE & (1 A% 2,
T T () 2 18 5 10 iPSCs oAb T B B-3k 2 11 ik
TE B BT 40 M . TALEN R 55— 5538 [ HY 2 w] DA
TE 2 0 PR 4 N S b 3 DR 41 B AT 1 — PR
N ITIFSE, G04E 40 i Hh 4 N S (0 98 6 B 1 S hn i 2k
AT >fe Hh 42 4 iRy o 6 R 9 3R 15 O, B 7 4 b
i N DU HE DD i i EAT P 55 . 20114F, Hock-
emeyer 5P RIE, 7F Octd il fiddi N eGFP X puromy-
cin, HH 4056t K 1 e GFP ] LU K46 758 Oct4 (1)
FIEN O, puromycin ] PUH I #4 F PESRE R 1) &
ik, U 468 T 249915 5 I 40 e+
HERNERIERG . 20144, Zhu2% PIHIE, FH 580
[ mCherry FIA Al #2854 53¢ K- LM X 1a/FOX A2/
OTX2WI 4 &, nI LAALAL 2 A6 141 M 1m) 0 22 41 1 23
AT 5 B () i s R

5 ZENH ARAH LG, TALENF AR R 5 &, i HL

%2 FIFHTALEN4348iPSCs
Table 2 Editing iPSCs with TALEN

0 R AT EAfiRE A fEM 22 R
Cell resources Genetic backgrounds  Modified genes Functions References
hiPSCs f-Thalassemia Correct point mutation in S-globin Gene-corrected S-Thal iPS cell lines can be [49]
(f-Thal) with a mu- induced to differentiate into erythroblasts
tation in fS-globin expressing normal f-globin
hiPSCs Sickle cell disease Correct point mutation in S-globin The corrected hiPSCs retain full pluripotency [50]
with a mutation in and a normal karyotype
p-globin
hESCs, Normal Insert eGFP and puromycin in the Establish drug induced gene expression system  [51]
hiPSCs Oct4 site, target PITX3 and PP- to monitor cell pluripotency, and evaluate off
PIRI2C target frequency of TALEN
hESCs, Normal Insert mCherry and combination Offer rapid, efficient and precise gene inser- [52]
hiPSCs of the neural transcription factors tion in ESC and iPSCs and is particularly well
LMXla, FOXA2 and OTX2 in the suited for repeated modifications of the same
safe locus locus
hESCs, Normal Generate mutant alleles of 15 genes Analyze off-target efficiency of TALEN and [54]
hiPSCs changes of cell phenotype
hiPSCs Normal Insert EGFP in the safe locus Optimize the reporter and transgene constructs,  [55]
express the transgene persistently
hiPSCs Normal Transfect the targeting vector carry- Evaluate the behavior of iPS-derived hepatic [56]

ing the homology arms, EGFP gene,
and a drug-selection marker in the
AAVSI site

cells, purify hepatic cells
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XoF 4 1 B PE L BE /) . TALEN$ AR A7 ) TALE 2K
111 PR A 28 1 5 5 T Y — AN S, 1R DN AKE
SEVEAT AL ZFN#E . TALENF R W AFAE — & B
b1, 20 TALENAGFH DL 1 40 i ve B 5 v 2 [R) F i
TR 2 VA AAEE—E BRI 22 5, BARAS 2
TALEN[Pf ], {H & A A 240053,

4 7| FCRISPR/Cas3HiPSCsit 1 TH [E #miE

CRISPR/Cast AR Z J - 1E# N ESCsMiPSCs/1]
LA Zh 4, A PR R o 7 AR S T R AR I T
SLEFE LI R SR A AR L N 2 A
405 Bl 1 A 47 0 R 1) 2 A B A 2 A RN
o DR LA € [R5 S 248 R 45 (3 3) . LisklT)
A CRISPR/CasOF AR I B T 1% [LE TR
N K (Duchenne muscular dystrophy, DMD)# 3& [4] .
Horii % “*'F| Ff§ CRISPR/Cast R B I/ DNMT3B
FER G ANSEAR, #4457 ICF(immunodeficiency, cen-
tromeric region instability, facial anomalies syndrome)
LR AL IPSCsHRY, G| N RAZH 51k 63%. ICF
EREAL BRI R BUK, XA BRI 5E 52 21
SRR B BT, FI T CRISPR/Cas g A K i (1
ICF A B2 S R BRI I e S it 128 B
Ak, Matsunaga® VR FH CRISPRECA B My b 71
/N iPSCs VEGFR2/Fik1 A )1 X _Liiidi N VU IR 2%
1% 5 W% (€15 35 T tet-OFF/TRE-CMV. VEGFR2/
Flk7& W B 73 A6 ) — A S BERE D, N R FLk D

KiLZH|TRE-CMV 3 8 T4, bR )15 5= 10
THFE, FIKLRIA T IE %, FIHZ RS0 nT LRI
F 4 i 534 [ R B AR A,

CRISPR/Cas % 4t 1 #4) 4 Lt ZFN A TALEN & 48
(1) R) 2 2 7 B RO AT, M S0 = T B AT R, K
RPEm T AL KA 1 i 1 . #8171 CRISPR/Cas &
Ui IE LN 7 AN, 1T T2 CRISPR/Cas R4t V)
FIRF PR PR, S 75— P R ek e

5 ETFiPSCsHIZHAEIETT

iPSCsHH T 18 T 24T WMV, — Mok HH
T iPSCs, T HH Jo 7144 A Jo] I EAB58 1) 5% 0 1 734 Je
SERPZE AL 1 — PR AEAR SN IPSCs 7 A0 B i
b e S (A0 M B AR 28 e AT R A, Y
T EAE AR b () N T AT 4B (R 4) o

Wang %5 LR PS Csy i 21 i fafe i A B A 0 fi 42,
IR S BRVR ST SOV I T WL RS W IR SRR S
L UIRe MR VEAG A0 MOALAELfS 50— AN S — A,
K B 25 AR PO IE 8, e D g il 45 2R
VIR, REMAD e 2I8GE . LG R ER,
2 NNE RN b G e 22 o IR L Bl i E .
ISAH A0 ML B AR S . X ISR B, iPSCs I LA
M T4 raia sy .

AsgariZE O hiPSCs i T T8 BUH 41l M FF: 41 i
(hepatocyte-like cells, HLCs), %53 JE 1) HLCs ik
JH- 40 W s e A S 4, I BRI G AE R . IR

%3 F)FCRISPR/CAS##4EiPSCs
Table 3 Editing iPSCs with CRISPR/CAS

s WAETY 5 (LB 1EH 22530k
Cell resources  Genetic backgrounds Modified genes Functions References
hiPSCs Normal Obtain iPSCs with mutations in both Manipulate genome of human  [58]
alleles of DNA methyltransferase 3B iPSCs efficiently
(DNMT3B)
miPSCs Normal Insert a tetracycline-regulated inducible gene Reproduce endothelial cell di-  [59]
promoter (tet-OFF/TRE-CMV) upstream of fferentiation
the endogenous promoter region of vascular
endothelial growth factor receptor 2 (VEGFR2/
FlkI) gene
hESCs, Normal Insert tdTomato in the safe site and EGFP at the Target hPSCs accurately and [61]
hiPSCs Oct4 locus efficiently
hESCs, Normal Target 6 genes Measure mutation frequency [62]
hiPSCs after genome editing
293T, Normal Insert reporter gene in safe loci Measure CRISPR targeting [63]
K562, frequency and homologous
hiPSCs recombination efficiency
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Table 4 Cell therapy
ki -/
P41 21k P IR AT Ao 5% 30k
Donor cells/tissues Recipients Char‘acters of transplanted Effects References
species
hiPSCs Brain Rat (intracerebral Improve neurological function [68]
hemorrhage, ICH)
hiPSCs Myocardial Pig (myocardial hiPSC-derived endothelial cells contributed to [69]
infarction) vascularization
miPSCs Striatum Rat (Huntington’s disease, ~ Preserve motor function [70]
HD)
miPSCs Cerebral Rat (cerebral ischemia/ Improve the motor function, reduce infarct size, attenuate [64,71]
cortex stroke) inflammation cytokines and mediate neuroprotection
miPSCs Knee-joint Mouse (joint defect) Regenerate a joint, repair bone and cartilage [72]
miPSCs Retinal Rat (retinal ischemia and Ameliorate retinal morphological changes, attenuate 1/ [73]
reperfusion injury) R-induced loss of retinal ganglion cells, and suppress the
I/R-induced reduction in the ERG a- and b-wave ratio
miPSCs Cochlear Mouse (normal) Regenerate neurons 1 week after transplantation, and [74]
express vesicular glutamate transporter 1
iPSCs/hepatocyte-like ~ Caudal vein Mouse (CCly injection) Increase the numbers of proliferating hepatocytes, and [75]
cells (mouse) express more [P-10 mRNA
iPSCs/hepatocyte-like  Intraperitoneal ~ Mouse (carbon Reduce hepatic necrotic areas, and improve hepatic func- [76]
cells (mouse) tetrachloride (CCly)- tions and survival rate
injured)
Neuroepithelial-like Spinal cord Mouse (spinal cord injury) ~ Restore mouse motor function [77]
stem cells (human)
Neuroepithelial-like Brain Mouse (intracerebral Recovery of neurological dysfunction [78]
stem cells (human) hemorrhage)
Dopaminergic neurons  Striatum Rat (6-OHDA-lesioned) Improvement of the motor behavior, without tumor [79]
(human) formation
Hepatocyte-like cells Intraperitoneal ~ Mouse (carbon Enhancement in total serum ALB, reduction of total serum  [65]
(human) tetrachloride (CCly)- LDH and bilirubin, and improve liver general condition
injured)
Liver bud (human) Cranial Mouse (drug-induced Format functional vasculatures, and rescue the drug- [66,80]
window lethal liver failure) induced lethal liver failure model
Oligodendrocyte Optic chiasm Rat (lysolecithin-induced Recover from symptoms and integrate and differentiate [81]
progenitors (human) demyelinated optic into oligodendrocytes
chiasm)
Photoreceptors Retina Mouse (normal) Integrate into a normal mouse retina and express [82]
(human) photoreceptor markers
Dopaminergic neurons  Striatum Rat (Parkinson’s disease) Integrate into the striatum and promote behavioral recover  [83]
(Cynomolgus macaque) without tumor formation and inflammatory reactions
Hematopoietic Intraperitoneal ~ Mouse (sickle cell Mice can be rescued after transplantation [67]
progenitors (mouse) anemia)
Fetal liver kinase 1 Hind limb Athymic nude mice Accelerate ischemic hind limb revascularization, increase [84]
positive (FIk1") cells (ischemic hind limbs) VEGF mRNA expression
(mouse)
Pancreatic beta cells Kidney Mouse (diabetic) Respond to glucose by secreting insulin, normalizing [85]
(mouse) blood glucose levels

SN T, KhiPSCs-HLCs S b 3 CCLEUT #4457y B
RIS % B, hiPSCs-HLCs 48 fil N 211/ BUFF I,
— JA 5 B I R A U R T, R B e R
I FIIE 21 25 (1) 1 L JR ALK . TakebeZ5E°0F] H
hiPSCsTEAAANMF 3T B[P I 27 2k (iPSCs-liver buds,
iPSCs-LBs) A 2] /)5 AR N 5 7= A2 Dy Re e AR - JHF
0 L T S AL T I R o B A i ) 7 T
S0 R AR AR, B IR A = 4R gh R

iPSCs-LBs, ¥ iPSCs-LBsH fH £ FF I8 5L/ AR AL J5
TE N RETE R R AL . 1% N2 IR ARG
ZRET MM T NI REMERS B o DR IX SRR N,
T NI 6T e A IR — B 5k, H2
A PR RN PR AR s 2 eI T O B IR Y i
slo

XoF 353 A i AR 3R DR 5 A 5 ST 5 094 e e 1)
JEREIEFE DR R B0% 2848, 67 A8 N 4 il i oA
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WA, (AN EARIE. 20074, Hanna%s "
W /0N B BT 24 40 o T i A5 R iPSCs i, T [R5
M) T7 i N B A= 7 Ba- R A 1 BE RAC Bs- 2R B
FEDL, o Je 5 I ALABAG 5 (1 IPSCs i 1] 4344 Ay 3 IfiL
#H.41 Y (hematopoietic progenitors, HPs), Jf¥ HAEHH
IR0 Tl AR N . 45 oK, HPsHl Y
ACA R Bl 01 20 0 o 3R R R o 6 Ry S
IPSCsHEAT Ik R 2 A A 1 FL 0w JE R, 2F 28 73 Ak
FEE R4 M IF T A IR T, b st e R
KT HHIAE,

6 HHEMEESRE

1PSCs h LI S 37 5 o3 o Jr 2 1 41 A 254186
LIS, E P AR PR 22 R R T ) R I K
HI 5, {HI2 iPSCsELIE N H T IR RIGI T e — R 51
] 0 T AR . AR A ), B AR DR G K
HR I, P2 SO AIRAFAAE, A 25 7
A B REE, R I Vo R I A s T e
I, X TR B AT IR AR 1 IR0 e e 1t iPSCs K il
i L2 — 235 5 35 DRI 20 4R B A A AR AT B A B )
Ao LR, FPSCsBAT 553 A e R (1) 4 g,
MEL AT 1) 2 ReT- 40 B A ] fig 5 25U I8 10 8 B
s R & VAL R e B B A DR R R VS & SR
AR, B8 it H C 2852 b g i, ki
R T B I) IXURS: o ST 1PS Cs 110 X G i S 41 Mg
TBIT AR BRI SO T — R SR, AR B A A
R = RS () 5
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