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H A 25 50 K 2# ) Takahashi F11 Yamanaka' ' ¥z
PG SRR TR H R, N 24 i 5 4k HF 2 BE P4 C
(8 S DR F R 11 4 A OCHE RS SR F(Octd, Sox2,
Kif4 Fl c-Myc), I3 A BSOS AR /N (Mus mus-
culus) B AT A AN, Rl 2l kS /)N BRURKETF 4 40 i
I A2 A RIS T 40 B A 41 i (embryonic stem-like cells,
ES-like cells), Jffiv 44 /5% £ ¥ 68 T 4f Jfl (induced
pluripotent stem cells, iPSCs). HF Z¥#aE T4 5/t
6 T 20 v AR AL, ELAA TR B RN s A AR 8 BT
S YA 1) Z 1) 43 Ak T BE R AS T B 3R TR B AR
IFEAZ AR . e w . RH ., SRBEORE A
W7 TR RS, AR IGTT . AR E
HERBAE . FEPNRTTY . RE AW A RS
S A5 Th A S MR A RO R, 4R, Bl
FATE LR /N B A 4 A A A1 5 4 A
iPSCs, I B T H oAb R 25 Fh 4l OSSR, R i
BRI IF Y BE 5 T SE A

ASCHISE iPS 4 MBI | A0IIATT . AEAE
) ) 881 LA R iy 55 Jie R A — 2R3k

1 Pk
HT R E R R A S SR T 4, I

% % % # kT 29} (induced pluripotent stem cells, iPSCs) H 2006 “#{ Yamanaka
HRANADRAE, mTHEG G T AN >R, B RRE A, IR
REFEEA) N R AR R SRR R R R BRI R R
WIES LB THR, BAeT S PN eEd A It TEEEeE oty &Ma
Mk A SRR TREEA R, KGR EERIT IPS 40000 5w 5 A fr 40 i 36 7 A R

Kehiltin]
FELBETER
Thom A
il RE g
IR e M PS4

TP L8 2 BETE T 40 RE 1) 5016 SR Al A R E S AR
AL, i — 20 BE 5T 22 Fiopms B R i HIL Y 345
TR, Lo 2 e £ A AL B i T AR

1.1 kiR

PP IPS AU R A AL, B KL
il 25y LA R R D A TEIR 7 28 1 Al /NRAE
AR5 ANEAIL, BT EIN R AN R
TR . T iz, PR & 1R AN AR ) 2
Y.

Narazaki % A\PWHE T — RGO ET R IK R,
FIH X AR R BEK /N PS40 iE S 4k R sh ik iy
B AR . KT K AL R E P R A D) R ks
O LA B 45— 2.0 A S Y 20 A, H/IVER iPS 4H g
TERXMAR T RYsHEEEST 5 ES 40 —3, XA
AR THE5E iPS ML oA 72 p i 0 L3R, e m)
FHEINKY iPS YA b T 37 I 952 05 P A s 2
BERIE] Oshima % A "0 /N ES F1iPS 41531k Ay
“H-H40 1 (otic progenitor cells), TE/E AN LA
N E B A O R U G 5 45T, < HAH Al
M ek B RCEAT B AR AT B, 2 — 2P0t
FAR, XA MR N E B —FE, I B AT XL

SIHRE: 2, BH, fESC S 2 URAE T A0 (PSCs) A I PRI STt JEE. B2 4ft, 2014, 59: 763-768
Peng J, Huang C, Jiang S W. Clinical application progress of induced pluripotent stem cells (iPSCs) (in Chinese). Chin Sci Bull (Chin Ver), 2014,
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Py, X —F5E o B R A AR T
iy B,

N B R S, AT B T A T AR Y
S, AT 250 e, A NSRBI R T
iR,

1.2 POtk iPS 4l &

TR 22 9595 I 1A sl W55 184 ke 6 47 A DG i i
7%, P, BT R O & X T AN R
PEiPS AHMEAYBTSE. T B R 1 iPS AHA A S
PR AT R AL 5 B, 1T DL T 7 g R LA
FEEENE K AE ML, T T 24 W 0 3 RS A 4
KEEPRIT, FelJe H TR IT st G 5as.

(1) MARGER. EbertZ \DH—1BAGH
I WL ZE 45 4iE (spinal muscular atrophy, SMA)HYJL#
K HARE RR S5 0 J2 e i 27 4 40 i 1 3 T iPS i, I
B HE 1) oA Az s e o dn i, A i JLE iPS
Y5 A i iz Sl 2 T A AR 2 S A IR TR BT, F)
HHEAEE iPS 20446 Y42 3l i 28 o0 240 M U 1E ' 2E
K. BT iPS difEReE LI B A KIS H E 2L,
RIt, o] DLFEMRSM S 2 PR A& A i 4ad A, AT
58 SMA Bk 5 302 sh i 2 A D) RE X AL AR T 1Y
Sy FHLE, IR IGTT IR A B 2.

(ii) R RS, Maehr 5 N 1 &Y
B PR (type 1 diabetes, T1D) /4 (1) B IR LT 4k 40
JiE ) D536 %6 SR T (Occtd, Sox2 1 KIF4) B 4 il 0
Fi S iPS 4, Jf-4ir 44 i DiPS(T1D-specific iPS)ZH
L. A fiTHs DIiPS 4H A AR R ) 434k R A WA B & 2R 1
BARMEL, FH TR R L. hT 1 Bh%
PRI F2: R B v o0 DA iR 5 2R I B B T S 38U, 2k
ATELEE R DA, AR A, RS L AR,
25 R AT IR RE, W B IR YT A RE RS
IR, BWREAE S A, EU 1 G 1 5 R 09IR Y7
FEAE S &S, B HBEIRR AR A, B b, g
A 20 A5 B AR I - RS AT ] A5 5 R P9 B A1 I M AR 1kt
PRI, X IR GE AR SR IR T R T A R

(i) HAthgRg.  Carr 28 AN A0 iPS 40 5E
w234k R R 8,25 |- ) (retinal pigmented epithelial,
RPE), 13#|/y RPE ik f5 (0 28 [ Je A A7 1)
RN KA, HAe W% I TE M 4 (reactive oxygen
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species, ROS). M - 57 4 7 i - R0 R0 s 5 s
B HEFRY R s AR BT R 5
AL B () S A8 55 O T ER AT B AR, UL, SR
SRR T BB A P R At 5 AR I A OC A IR 25 T A
fifi71. Schwartz 2 A\ B0 Y iPS 41 T4 1k ok 7l 4%
N F9% B (hepatitis C virus, HCV)/E G i) T i 41 i,
A4 20 0 JH 0 28 B RE 8 SN RUIF R EETE 18 E N
AR, I HAERGE HCV Fi e 2 A bu
BRI RAE N, I I A 55 TG B8 A 79 B 4R 19 & e Bl
N R R GE Ean ey =K. A58 09 & e
JE OIS I G AR T A AR A RS

FIHRCA IR, BT BN BB R 5 1 iPS 41
Jil 2R AL S BEPE L2 4 (spinal muscular atrophy,
SMA)PT A FRAG! | WLZE 46 P01 2% B AL 4E (amyotrophic
lateral sclerosis, ALS)”!. [ LE F: A BAE (Duchenne
muscular dystrophy, DMD)!"' 14> 7% (Parkinson’s
disease, PD)!"'"13 5 [G4% Il iF (Fanconianaemia, FA)!'
B-Hb ¥ # 1ML %E (beta-thalassemia)!'>'% | $YBELE A1
(LEOPARD syndrome, LS)""' | AT I % %% (liver
disease)!'"*" | K Q-T [AJ#LiA1iF (long-qt syndrome,
LQTS) g B sk 75 4% 2 4 (Friedreich’s Ataxia,
FRDA)? | 3 Fi ff gl M| 25 4 4F (Prader-Willi syndrome,
PWS) ! EHHFCLE A 1E (Rett syndrome, RTT)2+21
H P25 E (Timothy  syndrome, TS)2%, K54 7324
JiE (schizophrenia, SCZD)?*" | B IR 7R [CAE (Wilson’s
disease, WD)** | Bl /R Jcifg BRI (Alzheimer’s disease,
AD)®! ErPE K15 48 (osteoarthritic chondrocytes, OC)P% |
Se KA1k A B (dyskeratosiscongenital, DKC)®!LL &
[ P B (cataract) P24, X # A OB SEE iPS 4T
BARAS, AP AR S MELRY i ST B e T A, AT L
FTWE G900 & AE AL L 25 W00 % | 20 L RN BE RIVG T,
IR AR BRI IR YT

2 4RIy

iPS AL AT LAZESE M55 T, TERIMN A i % 5
IR Z R VR A R AK (embryoid body, EB), Ffik—2
S NIGIT FI S R S RE AN M, 0 bR 5 28 43 s 4 T
WAt wagniet% . BT iPS g R R
H IR G R R, T AR 2R T A RS AR A B4
AEAERPEHE R, HASF 25 A B R TR 19 16 B () 8,
PR, ELAT ) R 04 PR P 5% . 7 P e i PR 58
755 | S Y ) RE 1 R RS () 175 S 22 W BE T4 B, 2R AT
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RPME R G E b T e g i, AR & 2 Em s,
HFIERIGTT, Bes o2 i H 2 2 M B J 8 1 ..
2.1 BEPIRIRY

Hanna % A PYEE 4 F2 5 A 9k JJ 2L 9% I AE (sickle
cell disease, SCD)/|NFRU Y Bz Bk 2T 4 41 ffd Ry iPS 4T,
10 3 [ 5 R 4 R B A R BAER A P R AR T
BE-ERAE LN, Hix sb it BBy iPS 40 AE
RN T AL AR A B AT 1E F T BE B 2 I w4 40 A
2N RN EIANROE T AR (RN h N R
FEWEERPY. BT R M A, IR
FHFEC A1 5 5 PR B DA T 8008 174 [R) A8, 3 TG B {1
TR R N B B IE I ARIA T R U

Raya ¢ A" ] J& %% 1ML iE (Fanconianaemina,
FA) B B LARMUR W 2T A A, SR 5 A 75 3%
P A — A 5055 1 A G A Bk 5L R 1 T B I AR
T FH 40 M B 2 3 RS A5 B A SR R R iPS
YA, R I3 T A fi B 1% 2 i T 40 A (BB 7 AR IE R
1) B8 22 RN 21 290 i 2R %) 1 ot AR 40 )N I g UE B
AT LA A (o B BB A0 i 5 B 54 I
e R T 20 M, DT T F 2 DL e 57 2 3501 i A 9
SRAIRTT. (B2, WA S R TR AR R,
AEAESUE RS, T LA AR FH T I RGBT .

i T iPS 4l e e AR SN AT LA AE M 45 Fh i i, Fr LA
BB B RR TR iPS 40 A PR A o [R]  E 2 4
B, BAR AR, BES L REIRYT 45 A L
WAL

2.2 MR REDIRIRIT

Wernig 25 NP0/l iPS A e IR SN S
AR Y RN O IEEES S ot A S R N TR = i N
e B, BEREATHE ARG X, 43 fh Bl R o 4 24 Tk
REP 4T . JLAS D B BB i 22 0 Flly-24 36 T 2 (gamma
aminobutyric acid, GABA)RE £ 7055 [A] V. Y f) #if
Zot, I HEA RGN EDL b T4k
75 (Parkinson’s disease, PD)J2#it/b b figi 22 [ et 4290
SIEE, KRR IPS gl fEiRSNE S fb il 2 B
AR 28T, SR FE A 4 2R K Bl(Rattus norvegicus)
BN, BeA S G i HORE AR, I s HoAT R, iE#
iPS 4 AT 52 2250 BRI AT Y. —4R S,
T/ IR B B AN IR L R A N B iPS 41 i R Dy o5
Sz ez BARE KA T KB, H

M2 R SR A I RIG 7 R T A B2

Dimos % N 82 %l R E L2 4 &R
fifi {LfiE (amyotrophic lateral sclerosis, ALS)IAZ #) )7
JHk AT 4k 4 E 2 A iPS 4T, PR ALS-iPS 4 i
SE ML RiE s 40T, M ALS J2—Fh i pp s R
40 N 12 1 B 3 LAY Az Bl ph 28 oo sk 2k S 2 R A T
FRIFLASET By 22 B F 7 e, Rk, ALS-iPS 4fifiE
S efs Bl iz S T ] IVESS ALS B35 g B AX
TR IT B — b 40 i e Y.

2.3 HAbmIRgY

Ohta % N WEREE 0 TS AW iPS 41153
b, ¥R 3 FJE, R R 6% 408 FRiC microph-
thalmia #H 3¢ #% 5% A - (microphthalmia transcription
factor, MITF) , Ji% % i2 [iff (tyrosinase) . SILV(silver locus
protein homolog) F1 /i 22 2 il A 5¢ &5 11 1(tyrosinase-
related protein 1, TYRP1). 8 id B F Wi (o 2= 40
JH Y L D 2R R A3 M, TR IX S A R A i b S ) R R
20 i (G S 40 B 5 N 28 B R v ) B e R AR R, R
BT R MY iPS IS T 1h 159 B A SR R 40 Y,
1 A5 58 2 240 Jf T PRI AR (8 2% 5L (AN BB
FARR . XL B Sk & 46 1 46 )P,

HARN IPS M C &5 T 01 iF B Z R ALY
Y M, H I N 3 B K S A Ak A4k i R A AE Y )
—5F AN 2 B — R ] Y, A 4 ml e 2
Z A A A, T ELE S o A0S 00 4 i e] BEAE
FE iPS 4, BOKEAKITFIGRA . B, #F—2 b
Wl iPS A E T oL FHLER R OLAL S 2 S
MEZA.

3 AFAERY ISR, i st

H o EhE s /N iPS 4TIk, 5 iPS 4l
KBS T 28 WAL ER & . R4 iPSCs H Al if
TEAEAR Z [ BUA Ry fi e, B iPSC I ARARME T H42E M
BE G AR P s MR A T B, B3RS %
22 TR BE T A i B H & i Ak 40 B T A A B 9 5 0
FERAILE], AT LU 20k | 259 A PEAG S0 4Rt
WFoEAE R, &0l DUR B R AR RS, 3K
A BT T A S0 200 6 P R S 5 AT

iPS 411t IRk T BS 20 A6 R 1) 5 i) PRI,
R (B4 NI, (EZE R R 40 i % i 5
25 WIIIF 5 FUSA T I AR 22 0] JAT T f ok, ldm, (1)
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FOms AU . X2 PSR PR A B =
T A G A S E 0 iPS AN AH AT
AT EMARMIERE, e F M fbid iR
TEAE, BN T B ag XU, T4k, BESeA i o8 i3l
NG TR ARt BEZS S 1 iPS 4B AP0 (H AR
R LU B AT R ACRAL. I, RS K
SRR, SR RAT IR RGO 1 S R 1 iPS
Y fE; (i) iPS 0L B AR LG R N B RS, A AT
ANHEHE IR H O Y 2 R HOE ) o Ak Sk B R B A A
R, 72— RAWFSY iPS 40 [ 43 19 2
PLELFN$E 55 iPS AU A A AL ROCR, SRS T 5 1
Ui Egift; (i) anfar s £& 31k J5 09 o) e 240 i 7% 4
J& BERRE ML R FE A (iv) BN PP iPS 2 A
BRI 2R 585 (v) H AT iPSCs AR AR 40 i 22 7] J2:
U 4G A8 1Y), g R o AR AT & A R N 2 R /D

Halr, ol U E 73 A S iR E g, Bl

RPN

T 4 NEFEGE T TR CHE T iES T 400
HgE. B TAAN TS EREMENTEE, HILFE
TPE iPS IR AY R AL F AR e Y. A 4h, iPS
Yififi5 BS ANMfFreb R ik 2e 5, eI R ik 2%
ST 23R iPS 4R TG RIAYY H AT IR A TE 48,

E AL E R4 iPS A, TR iPS
YA TS SE e E g AR, U T 7R A AR L PR . ) 22
Stk Hik, A iPS 40T AL 4> FALE A iPS 40
L 5E 01175 S AR DL e A5 A B, ke 2 iPS
20 L AR T 5% B A S M MR 2 —

M, BT KR HR S IR, 3 6 ] b
R RIfR . ok, AJORERE F A0 bk 1A 20 i 4% 16k
iPS A, F4r4b R A R A0 i N T IR e Ak
H &, iPS 4 A TF T o s HE R DA S 40 P 7 ] 8
KL, iPS 4 M AR 5 A6 B VT A R I FH 7 TR
HA T W[5
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Clinical application progress of induced pluripotent stem cells (iPSCs)

PENG Jing, HUANG Cong & JIANG SiWen

Key Laboratory of Agricultural Animal Genetics, Breeding and Reproduction of Ministry of Education, College of Animal Science and Technology,
Huazhong Agricultural University, Wuhan 430070, China

Induced pluripotent stem cells (iPSCs) technology was pioneered by Yamanaka group in 2006. Because iPSCs show similar
pluripotency as ESCs embryonic stem cells but without involving the ethical issues, they hold great promise in the field of clinical
research and have become one of the current research focuses. The iPSCs derived from patients would generate disease-specific stem
cells and thus avoid the immune rejection in transplantation. In addition, they can be differentiated into various cell types to develop
different disease models. This review will mainly focus on the research progress of iPSCs in cell therapy and disease models. The
problems and application prospects are also discussed.

induced pluripotent stem cells, disease models, cell therapy, disease-specific iPS cells
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