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ABSTRACT Spinal cord injury is a difficult medical problem and current therapeutic methods could not obtain satisfactory
results. Recent 20 years, stem cell technology developed rapidly,, embryonic stem cells and adult stem cells were used for treat-
ing neurological disease and nerve injury of animal models and the clinical results were confirmed. It provided a new prospect
for the treatment of nerve injury at the cellular level. However, due to technical and ethical problems, it is difficult to obtain the
appropriate cells that can be applied to the human being. Recently,induced pluripotent stem cells were developed as a new
method for the treatment of spinal cord injuries by the autologous transplantation. Starting from this work ,the purpose of this

review is to assess the differentiate ability of induced pluripotent stem cells into neurocyte and review the latest developments in

this area.
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TR QR AT AR T /0 S IR BT A0 MO AR, T LA sl D R
BRI RN IS REM AT, 3T 10 4R , ARG T 40 A (
embryonic stem cells, ESCs) | #fl 2 Hij {4 2 i (NPCs) 2 2 i[5t
R4 20 L (OPCs) . 25 HE 41 ifd ( schwann cells, SC) | MR 44 41 fifd
(olfactory ensheathing cells, OECs) . ‘B [0] 755 T 41 Y (mes-
enchymal stem cells, MSCs) AL T4 (neural stem cells,
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NPCs S B A4 20 28 )02 S AR M A 5l T 3 RO BERE N , 62 A g
HER LSS, s RE shTifefs slekss ., Bk
NPCs i it 4 AE IR AIESES , B T HIfy7 SCI RE ST (H)2
32 B IR R, SCFPIEIT 52 i FH I RAR FRIME
2.2 JRIETHHM 20 42 90 4EC ESCs A5a T AR B4
HIS, BAERAN AT WA Sl 3 NIRZ IR i, A ESCs
WA A Z P2 R G0 ) sh s R R 3 TIRITAEA
e dmks A ESCs LA Parkinson’s Ji§ 19 K AR | W] L LEEH
ESCs AL Z B REm 2800, KA W B A ThRE T, ¥
H1 ESCs 558 A OPCs, /3L Ch NPCs A5 AW 145 3 1) SCI
RIS 2 A~ B I L 5 B A Rz sh T BERY IR AL

FRATHNTE , 20 M 2 1 Y = 2 AH SR 2 B AR (major
histocompatibility complex, MHC) &85 | 2 55 ifij L 4 4% HE % &2
N o B F18 EHER S, B S il 5 2 vA 7 R A 2
BEE—H, LIRTY £9A N ESCs BAEAFELESRZEHEF , RN
AZANMR AN T SS8PTRFRRAERAL, B BCA D25 m
FEIRUSD) ) HIEHOR M UEE 2R A, 24 ESCs 5E a1 43k R K
YRS PR RO R 2 Ak NPCs 22
J& , IR MHCT #5512 B #8354 (natural killer, NK) 411y
MR XIS R A0, RO TR A A ZE KA
T A X3 G A A REBH Lk i —ad . TE & T ESCs
T REFH B HER SR, ¥ LA RT3 A (S FER) 0, LA R 208 R
1%, (AR 1 PR 4 7 R S LA SR

TS EHCR . BB T AU AIAYT SCT 1) Ik AR
P, T EAAT LS AT (A A T AN X B R B e A
TR B RN A8, SOREA REAE AT (] Py 3845 K i
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T A MR S AT SRR P2, 4B SCL e
SR, AT ARl IR AZ FR AR FRIRIER , 77 7E B0 KB A5
£, W4T I AR GRS 2T a0
(induced pluripotent stem cells,iPSCs) i} & BHL , { fif o - 3R [7]
BN BT K, ZEH IR, B iPSCs 4k T sy
NPCs 1GY7 SCI, Wik S I PRIAYT 45 TRIZEK
3 iPSCs BYZE X FAsFiE

2006 4E 8 H, HZS Yamanaka #IFF8/NH I o 300 s s 75
5, B Octd,Sox2,KIf4 } c—Myc 4 D IEFFE A FRRET 2k
AN, SRS HRYE Fbx15 BYFEE XYL S B4 70 %, 1 IR
RAGT XFEA @SSR BRE T AN, s Eaah
iPSCs ™, BifiJ5 Okita SEPHIESE, M Nanog 2RI T 1%
19301 iPSCs, SHIFH Fbxl5 B9 BT IFEIATAY iPSCs
b, PRI A B2 Yo TR | B R 2R 15 DL R Al
M 2 T S ) A ARV B 1T 5 ESCs BONARIE, L5844
[f], 2007 4%, 3 [E Thomson 35625 A FHMERRE A, i 4%
L Oct4,Sox2,Nanog & Lin28 4 NIEMA, B A BLEF4E+)- 40 fif
BN iPSCs® , BJE , E NS F L0 %R G 3 R vk
SEI T RIS AR R ] iPSCs YT R AL 5 iPSCs [ 45 5E

ZH RIS T AN Y TS0 LBIFST . 2009 4F 7 H Nature 22 P28 AR
A, DRGSR T AT I A A RN A R
% 2 B 89 FL— 4505 (1 F 5% 4 L ) 5 B ORI A iPSCs , it
4 R ARBEM T AR B AR I F HAA B ae /R, TEHESR I
%51 YHIEM] 1 iPSCs B2 REME, d5cdin 3¢ E (A — T4 ) 2%
PR £ NRARAE , H A= PO AR 2= 57 /N LI 59 B 3R
6] T IR CLARMIARLA 4 FREEDR, B9 T iPSCs . Z2HIAIX SE4 i
5 P R R MBIV 1 iPSCs TC22 57 . % HAR KT 0.1 ml 1M
W WD T SRR SRR RN B R I ELR ML B T
WA AR SE R 4115 L, IRAF 1Y iPSCs L e AR . iPSCs J7
FERIR , B RIS S TR e o A L B A0 ARy Y LA S 4l
LU E H A BA TR R 2.,
4 iPSCs ATTHERFERIIBR

X AR A A A TS, 158109 iPSCs AbF—Flk
S AARAS P e A AL A R AR B RS X e 40 7R S 303
B, R A4EH 2 (RA) A1 sonic hedgehog(SHH)‘I%f(ﬁ“g’zx] s
AT ASRAFB S G TRt . IX5E 1 UGIERA T iPSCs 7T L)
AL R EA A A M 2 g, (AR TR 2 ESCs 2
iPSCs, &RANRE B3 FH T SCIL, i T A S AR A G B e )
WUR TR, A BB E XU T, I A [l N7 S5t
U A TS, SRR BRI, LhAnTE SCI MiRYT
i AT ESCs W55 NPC, BREDFEHARZ S CNS 20
L o U SRA T A T I VT LA 155 S 43 A S i 2 e BT
TR, iR OPCs>, S50l Z eI T A F i 2
BT AT 220, B4R iPSCs 24k i Rl A4 200 it 348 15 A7 F
TFATAT SCI AR EL, (EEBIFFE AT B X et it 3 JHC Al o
ZEPNR I LI PTG YT 2 T T K SEE , Ebert Di-
mos , Wernig 1 Soldner 43517 2008 4F- 71 2009 4F- 3 i3 X} 4 X
S B R A AT AR A B LN ZE AR IE ) (SMA) B
BEMIZAEALAE) (ALS) Fl Parkinson’s J% 35 Xt iPSCs 436
AR ZE A0 B B R T HEAT T IPA
4.1 Parkinson’s 5 Parkinson’s 5 & —Fh i1 T 28 Jfi 8CIR A4
Bz ZEMREMZTT, FEE B AN R —Fh I i
ZAAGRAMES . FRATTVT LA RN v BH 5 7 5 2 3K PR
PRANARAOOLE o fh BB Bl W i B 4 20 M JE G AR A5 R 1Y iP-
SCs M, i i 5 5E B AR e Ao NPCs , 528 mT LA L
ZETCHHNE BT A, 205 i J5T 200 i, 33K S 4 L AR AR S AT LAk
WS 2 B ERe i 270, BFSEAE B NPCs #H A K B
Parkinson’s HJRARY . X 48 NPCs TR I 41k i #h 22 e 4h
MaFR 2R B A, KSR £ B R RE A 28T Kl i 4
ot 51E E RIFEE . RERAAE] T RIFIWIIEEMRE ™), X &
iPSCs T ZRAR IR AT 9 5 1 BIHSE .
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5, BT s o0 1 2 A (survival motor neuron I ,SMN 1 )
A S EOH I B B i oA IR Ebert 457
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iPSCs, HARIXLL iPSCs {5IRFF T SMA I ZEPIRL (FURKE 3
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ESCs #4522 ELREREMH 2 Al U P50, Soldner ZE55I£E 2009 47244
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I KB N M RE AR LA, 2ol SR | SX BE A ESCs
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TR Ty k4]
5.1 FUEME WFISUERH c-Myc J&— 208 8 AR 0 Y 3k
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PRELIPSCs it R Hh AR TG I, TR E N IR &
BBR AR T BN T, AN 7 | s A ok U
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[R], Xt S i AR PN A 5 B AN [R], An SR AR AR 4R R3S
AR BN Octd FRTT LUK BUEL 8l i b T 20 i 3R A5 A
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TR R 2 BERE R ISR, X R 2 1 R R R
HIF, HFE Octd F K4 Pifh R 1wl wl LR g Pk BUAY A
L AEAN , $RA5 iPSCs!#,
5.2 ARG fEREYLAE R DG BRI R R T
BYE e , AR HE 56 4 TH I PR 3 PR A A A TT S | & 28728 I XU .
A, MTRENEER, FIARBEEEREAGENHTA
2, ik, M2 SR —FhEE AT TR B A 2 | A2
PR GRAR BT B I, WS B T —Fh AT B 25 A6 Y
RO, WA B A T AR R T, Xoh NS R B et
HMEHATIES . AP 4 i) E RN T
(Oct4,Sox2,KIf4 Fl c—Mye) Xt MM IEAT R WAL, TEFRIGER
FEMY iPSCs Z 5, RFIE AV B A 10 7 S5 IR AN B IR Y
VIR, SORERL AT LA R A Fe 35k DA At 35 IXUSS: TN 76 A LAl XL
81 AREARELAY & 2009 4F Soldner I Sommer 4351 ) F

TR TG T RGOV 7 4 FhEgmfe A+, X
AT S5 , A —F S R VIR AT T30 T
DIFEA(E FAY R LR A BTE DT, X A et g am st 17
ey AR ] oriP/EBNA1 ¥ 2% 5| 5 5 4 7 N
T, W5 P 25 P A AT B TR R 0 ) A o A AR P 3R AS
iPSCs HiF5 S ad A, th o] LI I 4508 TP 98 A B R RS iR 2R
15 Oct4,Sox2,KIf4, il c—Mye B AR C Kl &5 , #EHfib
152 B AR BT A AN A T B g R S BEAS I T 8 R
R, SRk T SRR AT ALY TTE
5.3 EBCE RIS iPSCs AR Wit 25 i s
B, BN /INF IR T LR R SRR R T A5 SR
N, RG108 Fl AZA , DNA 3 FBLEE ] 77 14124652y
S GE E A MEAB M, TR A I D467 77 BayK86440%
HFEKRIAIX A Y, FEE M E AR ORI A28
TR, AFEEIE ZHRENEE iPSCs 5 H H RS
Y1 AL FRATOT BEFR B 78 2 F /N TP Bl A T E AR 1 i
it HASHIBFSE A BUBF iPSCs Fl ESCs 43 BIFE A 5256 2 B
L R = W s W= 5, e OB 2 LN E AN
A ESCs IR R & RB &G A —YIEs , (12, A
iPSCs MIRNIG IR Z#AE higs s 1k B B . X2 7 T iPSCs
212 S YLt A e sk P 1 SE R BER A R VR B AR B
VA T X —FE PR ) FAR T RE (2 R AT, W SR AE
AN iPSCs 55 12 S YL A Rkl XN g JE RS R HEAE T,
VPSS AR YRR XT BRJR AR DFS S ACRAGI Y
FBEIT
6 T iPSCs 88 SCI WM AR R EEMHEAA T

Xt ESCs eiit, O M & BRS T R T B AR i 7T 1) Ba fis
Z— o FEXT ESCs #7155, /0L NPCs 2 )5 , TF ZAEAR 71k
By ESCs Fh34liHH NPCs, R Bl B A5 —4~ B4 4L I RE Y
AR A R P AR AR R A TT B, T iPSCs H TR
AR R R T BOUR B R A R AR Y T BE , PR S
HERA T ESCs WEURRE ) . WRBE i T JR R3S iPSCs
BYHLE, VAR BE R B 78 2 I A SO KUK Y 3k PR e 4
P AR AR RV I S [ R WA VAT A5 R A f o,
AR F AR IR A T4, TEi R MOk IS 245 L E,
iPSCs #EA HRAIPL Y, iPSCs BISRIRE 12, 255 K15 ; ikt
T T FPE ESCs B B BE R ; th AR ESCs 431>k
B NPCs, 776 B HE R AU TR, 1T iPSCs ST E Y, B
BB PR R TR R, AR R e
T iPSCs WhsR A AE AN K -1 FiAE I 4w s 9T B
bR

BE A4 SCLE, 1R RS 19 SCT g 1k
AMMIFRAS iPSCs, FEEE1L N NPCs, 8 i3 IR & HE AT CNS,
VIR #E 8 D BEIK 2 FE X WA R Tl R Z /1,
WKL T SCT B il | X 22 e R RS AR A8 SR
2RI, RIS, FEANERAS AN ES & By T, W FE 442
ERCR AN SE L T0H , UESIEIG AT AR PN e 5 Y
FALAOXT SCT A RN TR S, B E T (LR HE
iPSCs,, 15T, FDA ELZ:HEHE Tt ESCs 4310155k OPCs [
JT SCLIGYT H95E — B Bl ARG 56 5, B AR 3k Wil 36ty T
R SR RIS, H K 2 22 RE AN LI [ 16 PR W FH i) 256 8
B —, iPSCs FEARMPGE & R E B RN, B4
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