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Abstract

IPSC is obtained through somatic cell reprogramming, which has similar self-renewal and mul-
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ti-directional differentiation potential to embryonic stem cells (ESCs) and avoids the ethical issues
of ESCs successfully. Since IPSC was invented, it has been rapidly applied in disease modeling, drug
development, regenerative medicine, and gene regulation, especially in the field of regenerative
medicine research. However, IPSC post-transplantation tumors have become a major obstacle to
the use of IPSC for regenerative medicine, and thus tumors in IPSC have become a hot issue in
current IPSC research. This article provides a brief review on the relationship between IPSC and
tumor cells, the malignant transformation of IPSC after transplantation and how to reduce it, and
in vivo monitoring techniques of IPSC.
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1. 51§

2006 4 Takahashi fil Yamanaka % Oct3/4. Sox2. c-Myc F1 KIf4 P43 PRI A /)N BT 2 40 it 545
RIS 2 At T-40u(Induced Pluripotent Stem Cell, IPSC) [1] [2]. 2007 4 Junying Yu %5 Oct4. Sox2.
Nanog 1 Lin28 VU4 Kl NN B4R 40 745 2] 7 AJ5 IPSC [3]. B 4mfR A4 k4e 7 B A HF 2 1)
IR REPT R, AT MRS = AR E HIZH2H[4]. Takahashi 256535451 IPSC #EAT 4 P W IR 983 S2 16 A0
PRAMUARAR SIS, IXAMY KL T H 2 M ki B, thAREL T IPSC #0814 [5] - Okita 25 7E SE 3 7 R B IPSC
P47 987 A5 T L2 W I 8 T LA Al 308 2 PR o 26 R 400 B8 A i e » PP S HORT 5 2096 [6] A1,
IPSC # 4t J5 R A BN \PSC A T AR 241 — KPHAS, A IPSC B 7T [ #4 ii il f. ARSCHk IPSC S
TN K 2 L IPSC B J5 AL . BEAIK IPSC #24H f5 R AL F LA I IPSC B J5 A4 N e e R &5 LA J7
THIEAT {8 B 250
2. IPSC EMpEAmparI xR

1 B AN 2 T 23 A A T4 L R 0 AT B P ORRR M ELRT 0 A 2 A LA 1 R 4
AR REE, M TE BE AR AR IE A 5[ 7] IPSC Al 4 i 2 [A) B2 R 35 AARLLE, B — e aRE
Wrae S, PRETCIRBINIGE, Jr TReE . SR . R MR AL B . Riggs ZF[8]# IPSC 5%
PERYREAHIIBEAT T LA, AKBVEANTR TSRS, P A AR AREES 1, 1 HA IR 24
(5] RO ER 2 R o J R 40 45 1 T 2 P — A i 22 DX 2 i A S 5 K B B E B BE /T AR T RE JI[9] -
XA SR E BERBE ST, ST R T B SR REEHI K ThRE . R RAR BT A LIRS I A
SR B R RE A AL T RE 7 RO T B B R 7]

3. IPSC #ZZEHLHI

KT IPSC A, HFHEFR_EFPWINEBIRMER. FSHETFHE c-Myc &R, 581
R Oct3/4. Sox2. c-Myc. KIf4, Nanog $5/&fAHICHE N, 1% AN (R )i Rk 5 5 Rl (1 R B
K[10]. IELHBLERL AR SN Octd. Sox2. C-Myc il KIf4 (OSCK)Z J& 7] LA#: S 4w FE Ny IPSC, {HRE2H
N FBEFI 2 DU A S n A2 R T3 BRI R B . c-Myc fENIEIESEIN, A G LA p5s3 /S 40 i
ToRIEEE; T KIF4 $0] T p53 HIFRIE, M AT c-Mye MITET-1EF, Oct4 fil Sox2 4ERF IPSC [ 4=fE
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PE[11] [12] [13]. Oct4 FH Sox2 BENF I fi 4H ffd = P Ji o 200 i HLZE R SR N B, ik — 2D 73R B Oct4
2 0f PR P S B DR 117 Sox2 A2 B M Jir 8 12 5 ) S IR [ 12] o

AR, B LR B 1PSC 748 ) X — JiR PR 7E 15 5 2 Hh s 2 0 4 e 5 35040 B A 2 03 R o5 5 s 1 K
TR AN PR A S 7 9K IPSC R AR ¥ JLAR[14] [15] [16]. Ho™ RS L 2R E TRtk 7o 2D
PEUUEOAR e sORAREE LA T THI[17]0 RS RE4H M b R 7 LA R PR A7 AE 2 IPSC BUR I E 2R —. F
Y EAERSEBIR N G A G HI G, GG . B UL B AT SR 2 IPS i fE AR A1 58 In) 4y
N SFEFP LA PR ER AR S A J5 B RE  ARS i ) A 7 Wl — RAEREFRE I I — R A A KB
THERNESH, 75— &R F 40 e (A ELAE A 40 5 2t g — e e 98 ER e miE S s
AL 100%, FHLAHMEE P R A7A AR I T4, 33k 2854040 I 40 L 72 A 4 JS 0T AL AR [R5 17 434k T 5
R (1 [ 18] -

4. @b IPSC B

ST 20 e FSCIRE (1 i T Al T A PR R AL ) 22 A 1 4 32 VA [19] [20] [21] 1T HLAB R B AL I T8 18, i,
AR S OB R AT, B T2 BRAR /0N P Jev g 15 4 5 0™ # P Th RE R o ks> L 2 5k 4 e Ra T A A 1 4 M 2
FIG RT3 o

ARSIk 1PS G MR AR 1) 77 V200 GLHE B g AR R R (et . 155 7 V2 AR Ak LA B RS e i 4 P 5 1)
o IPSC 2 #if5 T 7 ik v fs F IR i Si R 7 30 2 ORI AR DG BE R, HL e-Mye il KIf4 B JRFEIER, S T
IPS 22 axtk, A1 s ik i S R 71 — 28Ny P AL S DRI T E s . W RIMEAE A X L
At VPA [SLFEIVERTR, RAEF Octd Al Sox2 PiANEI T, AT A Bl 4 4 4H Ffa 1) %% = 4 2 iPSCs,  JkE
Ho A c-Myc Fl KIf4 PiFhJsifm RN [22]. 48R B F BR LR Mg 55 BIX-0129 wJ40E Octd, FFHH AR 3
AN PR T g A 4 T IR R IPSC [23]. CIPSC $AR RAE /N TS sk se B s, %A
GINATATHMNEIER, DR MA@ sk 7 # 5 IR 5 S IPSC 22 4 il i, 2 1PSC E [ I RIS F 1 B8 K S8 [24]
N FACE YR E TUE T 5 1PSC ReIRC> IR 40 M i) A2 i, (HRASRE R4 F R A o RIS A FH 350 2k
BN, SEES SN Re = A R, X 1 BH B0 ME AN B 5 R 91 RS

X TR R, AN AR A T A0 BRI A 58 ] Ak 5 4 M S B R AIE L AR, 75 5 2 1 I e s 8
M. BT T 4i gtk 5 24 Bk Bl st 2k, BF 708 K 40 A 52 150 oAk A s 1 28 AL 4 i B 28 A 4
i S FE A AR o (ELRE 5 ) 0 A 20 M 3 4 PR R 20 AL B IPSC AN TR 2 40 5 ot A o 17 e S B AL 138
SR PRIV AE R AT SR AETE o 330 4 M — A5 FH P SR W I FH ¢ o B 1 I 2 SR B i, a Ping 5 FH e
LRYERR T 5 1 (GFAP) 5 3111 5 B3 s 4 (1. 5 O 2 1 7 ik tH IPSC 4340 ¥ TR JIR I 4l i [25] « — 4> B8 37 L 1)
3 ) IV 2R A S e 1) 200 R T B L0 A0 07 o 5 i R AR, A TR oA B PO 400 B 3R T 3R 08 1 LR A
ANIF], A B A0 A 2k T DRI bR 10 1 T %% R AR 42 T . Ying Liu S8R AP i R L bR
EW A2B5 4lifk IPSC 74k 41 fu 15 21 A2BS+H 41, H A2BS+HAN ARG 85 2 /0 10 4R, FEAEMARSN
PR TR 28 1 5 4 L [26]

Ji e A 1 R B R R 2 — R oA I A M AR . p27 (9 RIK G AR % Rl AE B 5 TS
ANRAK[27] [28]. NOXLERFFTH, AT LAE Y p27 f&MRava s Bt s S b, 4RI p27 o R iA
1l P IEg S P 1) AR AT NN R T A0 B9 1, p27 & —Fh COK #IHI 2  XIA E L i, 4]
Y 5 B % -CDK B &44%14m, Cyclin E-CDK2 1 cyclin, D-CDK4 11 CDK6 E& I, p27 3K ik
BRI T /N RO AR 2 3 B 3G AR SR W p27 A BU e .

5. IPSC & 5 IEMHE AR
St TR M BV P 6 1PSC EAT A, R B IPSC JRIAE 78 55 25 8 2% ) 5L 31560 FL 64T T i th /2 IPSC A
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J7 2 AR B LA [29] . H AT A A 40 A MR W R B R LS 2 SR F RESL PR MU (Magnetic Re-
sonance Imaging, MRIZEH AR SEILMEA =ML, BIR MRI BB SR A L i, HEA U4
KB — & RARI A BB I, JovFk BITESH M B2 Tk PR A I H 09 R PET Al H B35 8 200 il
TN SZARRE S 1 B ) 3 FIRET SELAE T A RS 4 FA K th W IR 983 [30], 3 Fh 7 k1 Ja BRMEAE T 70 F R4
28 R G4 2 Ja 5 W AR 1 1) RCR AN RE ARAIE HL T4l I A 0 s LAt g (9 T e s 3 AR F 2 6 0 i 5%
TR NG P G AR TORLAE R AR BT AR 10 T 40, ARG R A 62206 UG . Tt AL Z 434 5038 50 MRI J2E4T
BRI R A AT AR AR IC BB [31] [32]. X7 i oK 1 Jm BRI 7E T AN B A 280X 4R AR i i 1 4
JEL, T L B 2 38 G A A T 3 T AR A [ SRR s G I T DASE A e TR o S M A o ik
HNTAM, R4 MR AE IS R 2 P R A 0 40 M2 75 T Mg, AEL R AR 70 3 2 ik i 55 Pl
Hil, H AT AN E SR A i B T KT AR [33]

MR. PET. Tt 2 42 B AT 20 Mk AT 0 s o FH B AR BOR, Horh PET Rfdort 5L B
JE 1 HR ER T A S 3 o 4 453 5 1T AN R I 1) 82 FH [34] o R LR PR 3 15 4 e 3 S o m i S5 A i i 2 ik
PR T7n B8 \PS GRS AE 5 oA 4 B0, RS AIR AR PTAS ) > 17 mm?® (¥ 1PS 44 Py 40 Ak B R IR IO UK S >
87% [35], AHi 52 Fr e i 2H 23 55 S0 IX 3 JRa T2 B H B I e o A i P it Gy R LA 7E s k4,
T LR 1) AE P 1 B B T 2 % 22 A PR A5 2 s PR A1) I FH PR BT 25 [36] [37]

6. RE

B IPSC [t BIR, 224 P 1)l — B BEAT iE AR R AT 7 BB OXESS, IR R St A B 1 AR 2 I
BT T %, B ASREREZE 1PS TR KT RETE . IPSC 2 ANETEANN, T LAFEAA SR T 4l
PRHEAT A AR R S A R B T I SRR, 7S R0 L AR A I R S M ) R 3l W R R O T AR A £
FIE LB IR A0 B 1 R B RAOR . (EE G R M B B R A 2 Ak F RIS B 4 EAMERE T BIUK.
224 HATBE I AR 5V B A R SEUE S N MR8 A 42 R AR A A B e T AN IR A R A ) 22 A ki
BT AREEE R B AR AR R R 2 WA & Bk S v IPSC AR AR 2 4
fi IPSC FAE AN — il & 4 AT SE MU I ARVR T B
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