rp 40 AR ) 2% 243 Chinese Journal of Cell Biology 2011, 33(4): 444-448

http://www.cjcb.org

B % e T AR B I E

R

K A

KB M 4

TN

(MRS B O S 2 B s I IR TR 5 RS s =5, K45130062;
TEMOR I TR R AU =, K 4130023)

HE B HhReliFshS IR TealRAALGBEEFRET NI TR, A
BT AT R AR IR IS L AL FRAT T ) T o6 77 B At s sk e dm i, RLAR T ik K T A R4
% #&F tm it (induced pluripotent stem cells, iPS48 i2) 8953 7 ik R T AR RCE, B4 T X ket
Fl.&; 5 oM@ i ad AN R R RS i 42 09 ol B & AT LA, 1244 T #oriPS@i & A2 A2 49 LA

Ax.
KR

—t

Al

jillf3

T4 e —2KRe B IR Hr. Pk Y, JFEA
2 ) o AL BE IR 40 . AR B 40 I Ak o B AN
[A], 433 A Ji 141 Jiid (embryonic stem cell, ES4H Jif) 1
JAAR T 41 il (adult stem cell, ASHT i) 2. ES4H Y
HA 5 KRG 40 AR 25 MR AE, 488 1%
JHLE RN E 3 (P HEAARAZ L . A ORI ERSME 3
ESAH 734k B2 B AR 4 (il 2 4 i . HE40 i
SEAN I I NPT NS S S (A N
Bko (EZESH M ) $2 B 2 NI G, AiE ANl
. PRk, ST R B — Bl R B IR AN — BB R
HESYI 2 AetEMZRESAI MY, T2 7F S 2T
HePSH )yt Nz A 1

iIPSA 2 Fi5 F e 7 1) LA A o3 PR 5 A4 4 i
S Eg RS SR 2 R T4, 20065
T ERAT T /I BUIPS AR ™, 20074 i Dy i ok
NEA AT 7 E w2, B TiPS4N i BE 58 & o
Tt v, XA SAS PS4 ) j, I EAAT 2 B
B PIG R N A (2 PSA M 2 I R
WA G, TSR AN R T, B E AT
FAKIR T — A28 HARRCR PR . DU 2 LA ]
RESZMMIPSAH U g 2 R 22 O T4 2 1 K1
(PIEFE; @IsE 117772 ORI Mt k£ @I
FRIEMSBEG O EPSYN i B T2 A R ANE T 4
5 @V AN TG R4 L 1) T v AR UPS A
JHFR N P A AR ) ), BN T3 22 7 T g )
SEIPSHH MK VAR D)o A SCAURIPS A0 L 520 P 3%

SN B PE 2 BE T4 GPS); A, Rk

(KIBIE ot Al — i .

1 EREERFENEE

20064F H A %} % 5 Takahashi % U ¥ Uk 3K #3iPS
0 B 1) 7 1 R 3 24K 5 4 RF 22 T Btk AH OG 1) 2
N, &3 2 2 e i 2 7 5 5/ BUIR ) LAt 4 4 i
A APS AN i i A 2 A, Bl Oct4 Sox2. Kif4
Hle-Myco B G HEAT I SEB6AIE S IX 44N FE K] B 65 X6 /)N
B 1170 22 40 RS £ DY, () R 2 T o A N 2K
gﬁﬂg@mo

XA PR T 1R A 5K e 2k DR A /i 08 15 TPS AN
M 2E % . nSox 1 F1Sox3 0] A Sox2, {H & 4n 5
R s A, KIf2 0] % K14, L-MycFIN-Mycth n]
Brfe-Myc® ., A RIERM, AT B4 E
Oct4, Sox2. Nanog. Lin28)/& L H 4w £ A [F) i 4T
Y41 '

e 6 2 o S AR G SRR P M SRk o g R AT
AT ARG S L gm AR R S B R . B
LR AR 20 i v] DL A PR 2R IA c-My e RIKIf4, DR Zh 5P
[FJc-MycfE /N BRI N 1 4T 4 40 it 1) 28 2 R v ol AS A2
D 5 D, A Gt R PR 803 2 BRI EL I ) 2 S KT
2820 it P 95 M 6 TA Sox 2 Alle-Myc fr) HE ELES 41 g
%, BRI FH Octd/KIf4 5% & Octd/c-Mycidk 47 75 5 5t f

Wk 1 H: 2010-08-13 4552 [ 4: 2010-10-09

[ 2% o SRR 9T R R (973111, No.2009GB41000) % B 70 H

I HAE R Tel: 0431-87836187, E-mail: ziyi@jlu.edu.cn; Tel: 0431-
85155216, E-mail: wshi0668@yahoo.com.cn



DRI T 2 DIRE T A AR

445

LSS g R

oK — LSRR S, HELE N MM I IR g
g 4w TG A IR (1 R BE FE D e B RE s AU
SEHESR N 1o AR I L8N 73T W) R AT U,
DRI DAy T 60y J (1 R 80k S 1 D R 2 R Wi 6k DA 1) I
RIE, Gl H e T L R4, /) BUDNA T2
U1 T FRAR 2 5 v W IR PR T G 1l

2 EREETRIZH

ST /IS BT NAPS 4 10 FR) S A5 4 38 e 308 e S g
REAIE I 7 56 e (HIX LS BE R G h T Re gk
A BIFEN A b, FCPr 5 3 T K1 iPS A0 e ) 2
PR B S, LN T RS SR A IS 1 FF
AR Y T RIiPS AR L, AL EEWE AR A B S 3K
Mo BAAAL S RNIR I e Ge PR 0 dm SGAE /IS SRR
G FEP AR T NIRRT ™, s, 15
I G iR N T AN SEPSA L5 5. fEH
B G FE D S 55— AT K52 2 T Moloney /)N il

A I 973 97 8 1) 30 2 S 2 A3 AT, " AEES Al /KT
RIVUER. I A RUUBRII Ry AN — R, 28
1R 5 B FE DRI (R LIRS B o] 13X 28 30 S Pl
BRI OILF R R T 247 F g A 40 ML 19 2R
T4 @AEIPS AN MY V5 Tk R P B W M A A T UOER,
5B A DOER IR0 B 7 V20 U e R R AR, ©
o 390 SR R 3 T S PS4 M T 4 R K
B AU M R T AL VT . R EAT g
T TE U5 PSR AH S HRE! ™, B AE SR R
BRI AN 21

235 A8 th T REWS IR IR P, i LLER {3t
TN g R SR X R AR
B TR b, AHAEFR 3 M o B R R A D
FEIPSYR 75 T b W SRAT T A A PE s 5, K& T 80
DRI 247 N\ DL 2 5 B DR ) 5 AR, A I PRATT %
I b3 R R RG . CAT BF 9T I o R iPS A1 i A
RIS AL RO T R B, e DA A 45501 i g R it
FERVOIFARR LT

x1 ERBEHOTEAE

Table 1 Different re-programming methods

9 a2 AR AT BTk HES 225 R
Cell type Reprogramming factors Methods of factor delivery Efficiency References
Mice
Fibroblasts O+K+S+M Retroviral vectors 0.01%~0.05% [1]
O+K+S+M Lentiviruses 0.5% [21]
O+K+S+M Plasmid 0.0001%~0.01% [22]
O+K+S+M PB transposon N [23]
O+K+S+M Protein mediate 0.002%~0.008% [24]
O+K+S Retroviral vectors 0.001%~0.01% [71
O+K+S+VAP Retroviral vectors 0.002%~0.008% [25]
O+K+Bix+BayK Retroviral vectors 0.007%~0.02% [26]
O+K+M+RepSox Retroviral vectors ~1% [27]
Neural progenitor cells O+K+S+M;0+K+S Retroviral vectors 0.1%~5% [8,31]
O+K;0+M;0 Retroviral vectors 0.1%~0.2% [28]
Stomach cells O+K+S+M Retroviral vectors 0.5%~3% [3]
B lymphocytes O+K+S+M Lentiviruses 0.01%~0.1% [26]
Human
Human fibroblasts O+K+S+M; Retroviral vectors 0.001%~1% [2,16,20]
O-+K+S+M+N;
O+K+S;0+S+VAP Retroviral vectors 0.001%~0.01% [29]
Adipose stem cells O+S+N+L Lentiviruses 0.01%~1% [30]
Amniocyte O+K+S+M Protein mediate 0.001% [31]
O+S+L+N mRNA 0.05% [32]
O+K+S+M Lentiviruses 0.2% [33]
O+S+L+N Annulet vectors 0.005% [34]
O+K+S+M Retroviral vectors 1.525% [35]

O: Oct4; S: Sox2; M: c-Myc; K: Klif4.
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Impacting Factors for Induced Pluripotent Stem Cells
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(MJilin Province Key Laboratory of Animal Embryo Engineering, College of Animal Science and Veterinary Medicine, Jilin University
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Abstract

Direct reprogramming of somatic cells to induced pluripotent stem cells (iPSCs) provides an in-

valuable resource for regenerative medicine, enabling the generation of patient-specific cells of any lineage without

the use of embryonic material. We compared the currently reported protocols, identified the essential steps common

to these methods, and summarized several factors that affect iPS cells reprogramming process, with an emphasis on

standardization of certain parameters for accurate comparison between independent experiments.
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