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BE: BH HWEERGUERR (RA)F SB431542 XHME T AN (ES) RiFF L2 R8T (iPS) Ak A FE T
YA (MSC) FEANARATEN . ik KEEFRI R ES A iPS ARHEA FIR b 2500 At B4 (SB431542 41 J¢ RA R [R] ki
20, % REZE g 5 SR AA T8 B B AP JR 15 95 3 (DMEM) 58 41 95 5L, SB431542 £ 9 DMEM 58 48537 3 iF & 10 wmol - L™
SB431542 , RA R[EIVEBEAL Y DMEM 4332 0.05.0.10.0.20.0.40 nmol + L™' RA, 4Mb3E3: 4 d 5N E,
TN ARG U Al SR T bR A CD10S AT 4B )5t 1 (Sca-1) Y FR3K, LA CD105 ™ 4AiJfIF1 Sca-1 ™ 20 8 (Y L 4] 8 7
iPS I ES ] MSC bR . 58R /MR ES Fl iPS 7 ESGRO-2i #5575 WA KA AT, ES 404k 4 d 5, X R4
SB431542 41 ES 1 iPS 3 fb B B2 REL ML, 76 3 A AN RV BE RA Ry 353555 ES A iPS il A 80 b h SR iR . ES
534k 4 d J5 ,SB431542 4 Sca-1 " 41l b 451 55 25 55 F X IRZHL (P < 0.05) , CD105 * 41 fifg L 451 5 % B4 L 3 22 |/ TS 1T
Y (P>0.05), 7£ RA 0.05.0.10.0.20.0.40 nmol - L' RA 41, ES 43k ¥y CD105 * 41l fifd b f5i] 5 2 &5 %) HR 4
SB431542 2 (P <0.05) ,Sca-1 " A0 b B {2 35 = T X HRZH (P < 0.05) ,{H 55 SB431542 4] 45 8 5 FAIK (P < 0.05) ;
0.20 nmol - L ™" RA 41y CD105 * 1 Sca-1 * 4i i kb 4 5 3 5 F- 0. 05 .0. 10 .0. 40 nmol + L™" RA 41 (P <0.05) , iPS /b
4 d J5 ,SB431542 41 CD105 * 4 Al Sca-1 * 21 b 1] & 2 5 F %t HRZH (P <0.05) . 0.05.0.10.0.20.0.40 nmol - L'
RA 41 ,iPS 434k f) CD105 * 20 g He 4] i 5 1 - Xt BR 4 Al SB431542 4 (P <0.05) ,Sca-1* 40 Jifg be 191] & 2 &5 T %o B 4
(P<0.05) ,{H155 SB431542 4 A1y 5 25 Ak (P < 0.05) ;0. 20 nmol » L™ RA 41 Sca-1* 4 il 71 & 2 55 F 0. 05,
0.10.0.40 nmol - L™' RA 41(P <0.05),0.20 nmol - L™" RA 41 CDI105 * 41}y kb 5] 2 2 &5 F 0. 05 .0. 10 nmol - L™" RA
41(P<0.05) /55 0.40 nmol - L' RA 4142 F LLI#E L (P>0.05) . &t FIJH RA afLIEdE ES F1iPS [
MSC #EAML A3k, A3 Ak T IR TR B0, A SR B, D 2 6B T 4[] MSC AR 20 MY 43 fL 3R 43 T — 7 i 7 vk
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Promotional effect of retinoic acid on the differentiation of pluripotent stem cells into mesenchymal
stem cell like cells

FANG Chun-min, WANG Wei-giang, LUO Yue-chen, FENG Xiao-ming

(State Key Laboratory of Experimental Hematology , Institute of Hematology, Chinese Academy of Medical Sciences, Tianjin
300020, China)

Abstract: Objective To explore the role of retinoic acid (RA)and SB431542 in the differentiation of mesenchymal
stem cell (MSC)like cells from mouse embryonic stem cells(ES) and induced pluripotent stem cells (iPS). Methods The
ES cells and iPS cells were differentiated in Dulbeco’s modified Eagle’s medium( DMEM) without anything( control group) or
with 10 pumol - I.7' SB431542(SB431542 group) and RA at different concentrations (0.05,0.10,0.20,0.40 nmol - L™")
(RA group). After four days of differentiation, the expression of CD105 and Sca-1 on the cells was analyzed by flow cytometry.
CDI105 " cells and Sca-1 " cells were considered as mesenchymal stem cell like cells( MSC-like cells). Results ES and iPS of
mice grew well in the ESGRO-2i medium. After four days of ES differentiation, the ES and iPS in control group and SB431542
group were differentiated into endothelioid cell, and were efficiently differentiated into fiber cell in the medium with different
concentrations of RA. The percentage of Sca-1  cells in SB431542 group was increased significantly compared with that in con-
trol group(P <0.05) ,and the percentage of CD105 " cells in the SB431542 group showed no significant difference compared
with that in control group (P >0.05). The percentage of CD105" cells in the medium containing 0. 05,0. 10,0. 20 and
0.40 nmol + L™" RA all increased significantly compared with that in the control group and SB431542 group( P <0.05). The
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percentage of Sca-1" cells in the medium containing 0. 05,0. 10,0.20 and 0. 40 nmol - L™" RA all increased significantly
compared with that in control medium(P <0.05) ,and all significantly decreased compared with that in the SB431542 group
(P <0.05). The percentage of CD105* cells and Sca-1"* cells in the medium containing 0. 20 nmol - L' RA all increased
significantly compared with those in the medium containing 0. 10,0. 20 and 0. 40 nmol - L™" RA(P <0.05) ; After four days of
iPS differentiation , the percentages of Sca-1"* cells and CD105 * cells in the SB431542 group increased significantly compared
with those in control group (P <0.05). The percentage of CD105 " cells in the medium containing 0. 05,0. 10,0. 20 and
0.40 nmol + L.™" RA all increased significantly compared with that in the control group and SB431542 group( P <0.05). The
percentage of Sca-1* cells in the medium containing 0.05,0.10,0.20 or 0.40 nmol -+ L' RA all increased significantly com-
pared with that in the control group( P <0.05) ,and all significantly decreased compared with that in the SB431542 group( P <
0.05) ;the percentage of Sca-1* cells in the medium containing 0. 20 nmol + L™" RA increased significantly compared with
that in the medium containing 0. 10,0.20 and 0. 40 nmol - L™' RA(P <0.05). The percentage of CD105* cells in the medium
containing 0.20 nmol + L ™' RA increased significantly compared with that in the medium containing 0.05,0. 10 nmol - L' RA
(P <0.05) ,which had no significant difference compared with that in the medium containing 0. 40 nmol - L.”' RA (P >
0.05). Conclusion RA can promote the differentiation of ES and iPS into MSC-like cells with simple methods and short peri-

od ,which provides a practical means for the study of differentiation from pluripotent stem cell into MSC-like cells.
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LSR 1T R AR o0 A0 B 5[ Becton 237

1.3 ES #1iPS E#MEFH /PN ES H1iPS 5% T
ESGRO-2i H5 774k, R AT HIAR /342 0. 1% 9]

mesenchymal stem cells ;embryonic stem cells ;induced pluripotent stem cells ; retinoic acid

JREEHIAR ,20 min J5 WP B, 2 A TS S A0, & T
37 C MB350 5% CO, 5FeFah %, 1 KM
0 M 5 v B A K, B AAET T accutase BT AL 1~
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Fig.1 Morphology of ES and iPS after three days of cul-
ture( x10)
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Fig.2 Morphology of ES after four days of differentiation
( x20)
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Tab.1 Comparison of the percentages of CD105* and
Sca-1" cells in the differentiated cells of ES under different

conditions (x +5)
4 n CD105 * #iiffi/%  Sca-1* 4}/ %
X HEZH 3 2.7+0.3 4.0£0.3

SB431542 41 3 1.8+0.2 18.0 £1.6°

0.05 nmol - L™' RA 4 3 32.7 £1.8%¢ 10.2 £0. 7%
0.10 nmol - L' RA 4 3 37.9 £1.7%¢ 10.7 £0. 8%
0.20 nmol - L™' RA 4 3 43.1+1.2% 12.9+1.3%
0.40 nmol - L' RA 41 3 24.3 £1.3% 7.7 +0.7%

TE: SRR L8P < 0. 05 5 SB431542 1 L &P P <0.05; 5
0.20 nmol - ™' RA 41 [145°P <0.05,

2.4 iPS [m MSC 4R 4L  iPS k4 d )5,
X REZHFN SB431542 25 1) 240 Jfd 43 Ak hy T K2 A 240
FEAERR T AR AL B A v e . RA ZH 9 40 B 43 Ak B
LT AEIR 20 . 0. 05 nmol - L™" RA £33 40 ity
SR N BR324k o SR 4EAR 40 S, 0. 10,
0.20 nmol - L™" RA Z14% £ (1 40 i 53 1k M £F 411K,
0.40 nmol « L™" RA 4143 b M EF4eR AN, (HAT /N
SRS AMECE 3) .

74l \
i
4
1y :
r *
:
/

AN HEZ; B.SB431542 41;C:0.05 nmol + L™! RA 41;D:0.10 nmol - L~!
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Fig.3 Morphology of iPS after four days of differentiation
( x20)
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Tab. 2  Comparison of the percentages of CD105* and

Sca-1" cells in the differentiated cells of iPS under different

conditions (x xs)
2051 n CDI0S " ZiMfi/% Sca-1* 4/ %
X HEZH 3 1.3£0.2 6.5+0.4

SB431542 4 3 2.0+0.4° 16.5 +1.3%

0.05mmol - L™' RAZ 3 41.3 £1.5" 12.2 0.8
0.10 nmol - L™' RA4 3 45.8 +1.6% 12.4 +1.0%
0.20 nmol - ™' RA 2 3 50.8 £1.9% 14.9 £1.4%
0.40 nmol - L™'RA Y] 3 51.7 +2.0% 10.9 + 1,23

T SXHBY HAP <0.05; 5 SB431542 40 i P <0.05; 5
0.20 nmol - L™ RA ZH HL#°P <0.05,
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