+ 3960 - IREYESHE  wwwshengwuyixue.com Progressin Modern Biomedicine Vol14 NO.20 JUL.2014

doi: 10.13241/j.cnki.pmb.2014.20.042

ANy hinigs S 2 1 e TR ek Jed e b H]

A M A FEE RBEC BAKD
(1 R B AL O BEIFIE I A6 10019332 PYSEBERHACE SERNEE B8 A2 & o5 e i 4 010059
3 WA AR SRR MRS oot 0100224 A K E B BB 1%+ %4 010018)

=

RE.BFTHAZRTHAmE T L ERRE, RFEEET @ e 2 hktTFami, RA5FFH S EeeTFa
(induced Pluripotent Stem Cells, iPS), €52 ¥ B A& Yamanaka #F 7% /N B KM 54 %, iPS w0 LA MR M A & F 474 % 510
BAb, HAE Fo o ALY RAUIR K LT FT A 4R 20 B 2 0 A KT M R AU B R e AR B, i o T B0 s F
H R R AR S S P, RE IPS HOR e R BT AR, R R\ A 6 iPS man gk T A, A m RS T R AR M E 5 e
B HARBEEFREENTHOES BET,IPS WA R AL TABN-B, A AR LA £ S 9, A4k
T E Ak iPS Zm ey = A A, B BRAT AR e 69 9] Fe PR B AT 4R

KRR AR ERET e, ARG BAEES; B R

RES%S:0Q813.5 XHHRINAG:A XEHE:1673-6273(2014)20-3960-04

Progress in Induced Pluripotent Stem Cells of Different Species*
BIAN Yan-chao?, MU Ren’’, LI Yun-zhang’, GUAN Wei-jun"', MA Yue-hui”
(! Institute of Animal Science, Chinese Academy of Agricultural Sciences, Beijing, 100193, China;
2 College of Basic Medical, Inner Mongolia Medical University, Hohhot, Inner Mongolia, 010059, China;
3 College of Life Science and Technology, Inner Mongolia Normal University, Hohhot, Inner Mongolia, 010022, China;
4 College of Veterinarv Medicine, Inner Mongolia Agricultural University, Hohhot, Inner Mongolia, 010018, China)
ABSTRACT: The the pluripotent stem cells which are very similar with embryonic stem cells and obtained by transcribing the
specific transcription factors into the cells and reprogramming, were known as the induced pluripotent stem cells (iPS). It was built and
named by Yamanaka team from Japan. The iPS cells have extremely self-renewal and multiple differentiation. Development and
differentiation to form all types cell of the body, so as to constitute to complex tissues and organs. The iPS cells also avoid the ethical,
moral, religious, legal, immune rejection and many other issues. With the iPS technology evolving, the iPS cells of different species have
generated. The iPS cells for cell replacement therapy, establishment of disease models, drug screening and regenerative medicine has
injected vitality. Currently, the technology of iPS is still in primary stage. There are still many problems in the preparation and clinical
application. This article will review the generation and application of iPS cells of different species, and we will face problems and
challenges.
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1.1 A iPS #mp

2007 4F 11 H , Yamanaka 25 F A\ 1) B2 Bk o4 24 4 i A
BRI, Sk /N PS IR R A5 S N T 404 Oct3/4,
Sox2 .c-Myc Fl KIF4, #5417 A A9 iPS ZHf, [F4E 12 H ,Yu &
1 1 B A5 7 T4 A Octd Sox2 Nanog il Lin28, {fi A2
B JLIRET dE4n i ey iPS 4, {H 772k iPS 4 A RCRAY
4 Yamanaka /N —2f, JERIFE T #% 5% [+ Nanog Al
Lin28 #4 T c-Myc # KIF4, Fl 18 2 A% s # 0 A
FRILPR , il iPS A=A R R KRR,

2009 4 3 H , Soldner fiff 58 /N ¥ A% B SN IR L I AY N iPS
M AL T 2 B e 2200, HLA 2 e i B 2EAR T AR A2
AN

2009 4F 8 H, Zhang WF57/NH DI HHEE N 1PS 20 M =50 )
AR RE A IR 5 2R 1 e 2 A, LSRR R B A Ry S
PEARig NKX6 fil PDX1, iZSCEAuE T EGF fgfe ¥t PDX1
FHPERHARRE Y M, [RI4E, Song MUIhHbH A iPS 40H5> 1k
FATAIML , 7ET5255 7 FAUA UL 60%F 4 i 5 325 40 it 2% i 4
SRS REAMAEA, BS 21 KRR A9 T4
TIREVE Sl , Qo AR, A RO SRR A IR R,

2009 47 8 A, i R4 B i HERLEAF ST Li KB, 5550
TR SR E AN IR T SR e 4, ELAS ER 0 A a5 19
T, BRI HCK P22 A RN g R iPS AU, TATTEREN
BRI AOIERS , 35 H 35 ZReMEARE Oct4 1 Sox2, [F4F, %
TF5E /N i s S PR Occtd  Sox2 K14 il e-Mye, i Dy Hu¥s A
2LKSRIE M AMIEE G FE A iPS 40, HAERR BRS04 6
FA ] WAL iPS ANAR FERESEVR  FEST T — R i P 4K
kg EE iPS i AR (5B ik,

1.2 B iPS 4Hpa

2006 4F 8 A , Yamanakal"55: )\ 5 T4 Z REHELERFAHC 1)
24 Ak B F P E R 4 5 S T4 A Oct3/4 Sox2,
c-Myc Fl KIF4 , 1) 3085 S 2 2 /N BV IR 1 2T 24k 200 J A B,
FERLET HEANA, 35453 T iPS 2.

2008 4E 4 H ,Schenke-Layland 256 L Jz Jik 4 it0 76 4 £ M
iPS 4L, I By {4k AR Co JULA I ot 385 HL A e %
M2,

2008 4 12 A , P EPBLEBEAFE A BRI R 5 A5
SEHFIER RS A E R R 2 A TR, #ar T 22
ARG T A A 2R o St it —AE 0 S , 2 3kAs
PIERAT & Z A T AR ME R KRR iPS A AR o S — U R
HEIA T S 22 AE T A MEH AR AT LAy 33k S 0 L Sy Y T T 4 i
RINYFP RS, Z R0 T 4IRS,

2009 4F 3 H , Woltjen #f53/INH AT Kaji BF 57 /NH R FH G A6
FA SR ITEE R4 T virus-free B, iPS 21, 345 iPS 41
MJE, ORI SR F A B FE SR T SE R iPS 20 RS
[9.10]

2009 4% 7 7, o ERLA B S AT X Zhao A5 Az Rl #
WFFE AT Kang [FHSHGE RS T 584 iPS SRIEA AU /MR 3%
MR FE R 54 i iPS JH A 1T A NR, B ST HD
UERA T iPS #0f HLAT LI A S RE T2,

2010 4F 1 H, 28 BT K4 BT A B £ 5 40 i 5

HRWZ LT A I 19 DN, H BRI 19 42K
FoAt A BURRG B R4t , 32 K A M4 s 3. B ,
FENBGX 19 ANFEPE i e ity 3 AL, R ) 9 ik
P L R RS HE A AT BB B R A, 1 — J& BB RT3t 20% A0
PRZ NN R, AR A A M RE TT D) s s L ik ml LA
55 H b ) e 20 20 T B ik

2011 4 8 H, FE[EZ a4 Kf R 2EBE M BIFIE N B 3%
DT Octd  Sox2 KIf4 1 c-Myc, i itk i s 575 BEA% BUAR 2T €5
YEIGHR [ /INEUH DR 2T 4 A0 i T 4 Ay iPS A, Rk £k
PEREH SSEA1 Oct4 ,Sox2 KlIf4 c-Myc A1 Nanog, ¥ Frfsad
iPS i IIES A A G2 D REAR T AR A S PR /N B , RETE K
W IR, BB e = AR 2 AN A 2 0 A e . kG
F5 33 KJa, K4 4 A 3 15 00 EAH 40 i A i 4 Pax6, Bl 5
TR BOLAAREY CRX IR B RS2 T . S S
i) d 7R, 35k BN A2 PR ) LE 1 A0 PR A LR
1.3 %% iPS 4HpE

J# 1PS 4l R 2 b ERR2E B Wu 851 UK Dk 1 AT
FEN G5 e FE DA 1 T 2 JOR B 2T 4 440 A0 - RS 40 ek A 1
A, PSR 785 314 51200 B 968 R 40, JF/E EGFP FUiEHfi A
PUMHZEERINT, 55 AT c-Myc . Oct3/4 Nanog . KIf4 Lin28 F
Sox2, SR fE A MU A v B, A R R L S AT
SIS T PR R A iPS A,

2009 4F 4 A, HEBERE M A 4 B 24 5 R 5 B
Esteban 25 s A 8 1T /NRUE B ips UM FR, ALk
HH X B R A (14 SC A AR 11 RE RS UE I T 4l i, 1mi A
A HAE BN A RE . S Sh A EL XN iPS 4
ME 45 5 N T A &, it —AAE B T e e IR R AT
AN,

Ezashi % {fi F§ A W 4L 689 &9 4 B F (Oct3/4 . Sox2 Klf4
c-Myc) NG REFE YL RGeS 1 4% 1PS 40 (HL BT 2257 9% iPS
2 MRS T3 R R R,

West % 42 18 {fi FH A JR AL 1 6 Fh %% SR Oct3/4 KIf4
Sox2 Nanog.c-Myc Fl Lin28 %55, sLEh M E 57 T 5% iPS 41,
REF= AR5 WA A, ELR B AT % i ik 85.3%, T P™ A% (14 %5
FE TR iPS H AR,

H T, 5 iPS 407t it e o R b, 7 5 R IR %58 T 12
(R FEmt b, TR REAS T — 20 DO R R IR M2 S 56, DI 3145
WSO S, W e IR B T 3RAS (14 4% 1PS 41k L IE (1) £ R
T Ui, HMEBEE 3 iPSC H AR B RWH a3 f5e 2%, iy iPSC 7=
HE TS B T T
1.4 ¥ iPS #mpE

2008 4F 12 H, dbK Liu F 88 L8 500 A5 53 A
F Oct4,Sox2 c-Myc Fl KIF4, A 82 45 ni 21 4 41 i v 3¢
4 iPS 2l 4> A BN AT AR iPS R HAT 5 ES 4R AR
PR, ik BS AN YRR S SE N, I ER N AMARE ML L =
AR Z RO 2, Fe WA iPS A1 EAT A RENEDY,

1.5 £ iPS ZHAE

2011 AFPGILA B K2 B 58 55 LA i LR G A= S I
HLURMRL, I F3 5 S0 S8 A 4547 4+ Oct4 . Sox2 Nanog #ll
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FRAY iPS 20, RSB S R85 374 iPS 4l , /57 T 24F iPS
YA TCIA 37 R A0 A 53R R R
1.6 = iPS #fjf

2011 4 ,Bao S5 WF 58 & 1 FH 5 B % sk A+ Octd
Sox2 .c-Myc . K1f4 Nanog.Lin28 .SV40 LT F1 hTERT ¥ 43 Ay
PRANIE A T AR A 1PS 4N B9 % B 40 1 B PR 40 i 7 4
F2A iPS N H E LA R T R RIME . A9 /N AR R iPS 41
MR35 ES 40 i br 5080 WA i . Oct4 . Sox2 Nanog . Rex1 . By
B HERAG PR -1 . TRA-1-60 TRA-1-81 Fl E- $55h %8 1,
HEAIEH R, G801k 8 = AN IR)Z2 B 40 i, 7E RSP BETE i
WG . 2 iPS AU MR = AR AT B F 48 7S SE IR 40 R A R Y B
il AR ES ALY R SRR L — A6, HbAh, s E 2N
B R AR A
1.7 R ASUEIR S iPS 4pE

2008 4}, Dimos BFFY A 51 B W LA GG TR LS 45 1 R 4
TREALAE (ALS) 2B 35 19 1 Jok 40 A (AR 4t , i iPS R M B
H RGN A AR iPS AN, BB RSN iPS A0,
A6 s 9 SR S 097N iPS 4 A 5 A ES 4if A
LI TERIEES A e MR R 3A T ARk 3%
ik, % iPS ARSI MNAIE— AR iz shih 4 oo,

2008 4F, Park /N2H P\ — F2 51 a8t A M2 9 ) 9 N B 3R
B T A AT R R A 1 ] 7 5 200 3 5 30 S
58997 Rk Oct4 Sox2 Kif4 .c-Myc Y, Octd Sox2 KIf4 Bf
Oct4 Sox2 KIf4 c-Myc Nanog %3¢ 75 A iRdA g, M2l
PAF T — FRI BIREF BN 1PS A,

2012 4, L EM K22 Tsrael HFFE N B UOR 2 550
SEERH (Alzheimer’s Desease, AD) J bk il 214k 40 o 76 S AN
iPS ZHfi, HAE MU BA 5E 2T RE MM 400 ; IXSEATTAE R 42
JCAH A AE I R A AR IR R R A R 1 AD (55 AT
YERL, FA SRR & FIE R KR & A R,

iPS HARMIINIL, 45 R B R E IR R T Ay
IR 1PS BEA BRI KR ST AR BB
FEFBY” N IPS A, [RIA, “pARER BB B R R T
iPS 2t A I 5 45 S M 0 ) A L I B LAl

2 iPS HRERI A

E BT, fR ZBF58 /NI iPS 21 7 B B o b 47 40
fRERIAYT - Hanna S5 FH TR 4 )0 T 400 22 i AEAR 7L /1N B
FE SR Hz Ik A4y B £ 4k 40 M T R 1PS 4. FEIRIBI S
iPS IS ) 43 fE o AL, K2l ik 5 s i A 40 i As
BB fo BRSO B 1) /DN B, 445 20 o A s AT ) 1 9 T
LI AT MUEEIR™Y, ISR IR TE T iPS AN ARTESS A2 HEYT FI
MR ARIATT AT AT, AR AE AR AT 2R A PR AL
T SEBR YR

Nishimura 256 /N B iPSCs 5 [ 55 75 4 W 4 22 A 40 i, Bt
ks HR A A A A B P EE R 1 A A SRR A RS 2504
JRASRT T B I, 1 ML 28 o Mo 2871 ek D i 2
2 S EUT SRS, K L% AR R APSCs 3477 RIT o 22 5 ik
S EEGUT SRR BEE T IR,

Vierbuchen %5 )\ iPS 41 itd (1) T 4 F 7 i vh 52 B A& O

3 ARG A SR, S8l T PS 4, B/
SRURCET Ak 240 MO T e DI RE MR 80P, SRS IX RS iPS 4
47 12 52 BR T AR b Rt SR 2 i 75 ) (8L 4
i AR X — A R AT CRATS T Ay DA 240 L 1 4 5 7 4 R ZH 21
ARRERAE TR Y R

iPS A MIFR T AE LB T RIS, FERRZ RGP
WA Z BT . Wernig S 457 T ES 407 T K 40 1L
VoA HT RGN, JFRERE— P 2 e 22
TCo MRAMEEAE TS T, X SEAR M o RE 2k 5 Ak 22 T AR ML
iPS ik Y54 22 LL I RE A 22 T L RE AT M < AR S AL/ )N Bilizs 3 )
AERT 2 0 2GR . X BUEN] 1 iPS AR RS T LA URIR T
MR RGBIR AT

Tateishi FP I R LT 4E AN RS T iPS Al i, JFA 4
PRy BE S WA &2 2R A I 3 A0 ML B E 7, ELIZ AR AN AL C KB P
1117 ELIBE & 28 B ot T AR R e Bl € Ik, IRl ik s
SR RN T A 240 0 A P M 5 0 L A A e P Y T
FRft LA . ZRTS/NE ST T 2R RSPy 1PS 4
2 IFR T IR RBITSE , UL ZE 4T 5 ST S LR E
DRI JIF <5 2R E 25 A2,

3 RS RE

TEARAILAE R, iPS AR AT 0K 32 205 A5 A ey 52 b
AN, 6 & AN 9 77 1% K iPS A0AEAT R0 41k B I
PR BER AN 2E L, T 25 W i ok , FEMEAS TN , 20 A 5 A6
5o TSN iPS AT RAARIAYT , R Pl A e T VA AT e
BARG e, IR NI iPS AR IR T ISR AT AE— L8 ) B,
15 iPS AL AR, h T AR N 5 A B0 5 e-Mye,
K14 V50005 2 sl M i REAE ik, 5 252 R A R R 4
N 5 L RE PR S A i PR 98 A i 5 3™ A 1Y PSS 240 i
A BEBUETE. FAT, iPS A A A RCRIE LA, 73T
JEIH, ATRESE Oct3/4 7 1 5l iz P 9 33K T RERH (1 1 )54 40
B BR T B3R 4 ASPTAh AT RE IS A AL R T 44 ARG 3
B SRR o Huangfu S0 , A 872 AU AEIE 2/ 40
L, AR 2 A 3 A E 4 AT IE AT, VPA 3R] LA
PR AR AR . VPA 55 TR 5 R SORL 3% G 19y I AR 45
r, BEA B2 o T AR ORI AR E— PR . BR T iPS 41
7 BRI LU , KR AR S I AE TR R WARAR . FIH] iPS
MRS T I AFE A R EE VR B R R G I L K S R IR 7 h
BRI BENLEE 5 1 U

B iPS 453 I A L AH OGO BORTEAN M &, A7
F14 1) R 23 BT A, 2 ) 2 1 R 2803 e A i 3 AR KU A B
LAl SERY iPS AN, B R iPSC ANl rT B A TiA S
SIS Z R AR ISR, TR AN AR IR T B L B A ST A
2R A T 22 I A R S LA R A I R L 2 A
AR AT B A B
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