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Multilineage differentiation of murine embryonic mesenchymal stem cell line

C3H/10T1/2
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Abstract: Objective To establish experimental cell models of myogenic cells, adipocytes, endothelial
cells and neurocytes differentiated from murine embryonic mesenchymal stem cell line C3H/10T1/2. Methods
Myogenic and adipogenic differentiation of C3H/10T1/2 cells were induced by 5-azacytidine , angiogenic differ-
entiation by vascular endothelial growth factor ( VEGF) and basic fibroblast growth factor (bFGF') , and neuro-
genic differentiation by bFGF, B-mercaptoethanol (-ME) and DMSO. The differentiated cells were identified
by observing cell morphology, Oil Red O staining and immunohistochemical staining to detect endothelial cell
surface marker CD31 and neuron-specific enolase (NSE). Results C3H/10T1/2 cells were morphologically
elongated at the 10th day, and myotube-like cells appeared at the 17th day after 5-azacytidine induction. Mean-
while, adipose globelets were observed in a small proportion of cells at the 17th day, and Oil Red O staining
confirmed adipose accumulation in the cytoplasm at the 25th day after 5-azacytidine induction. Cobble stone-
like structure was observed since Sth day after inducement of VEGF and bFGF, and at the 8th day the induced
cells exhibited typical CD31 positive staining. After treated with bFGF, 3-ME in combination with DMSO, cy-
toplasm retracted towards the nucleus and the cell processes prolonged at the 3th day. Immunohistochemical
staining showed that differentiated cells expressed NSE at the 15th day. Conclusion C3H/10T1/2 cells have
the potential of multilineage differentiation and can be used as an alternative source of mesenchymal stem cells.
Growth factor-induced endothelial differentiation of C3H/10T1/2 cells was established .
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1.1 ##

/N BRUAD 75 8 T 40 B Bk C3H/10T1/2 W H ATCC 2 .
DMEM 750l 35 95 50 F| HyClone 24 W] 5 /N4 LS 55 1L 78 W ©
MR TRARAR ;& s Z W a8 I H 25 A
FR2N 7] s VEGF F1 bFGF g B Peprotech 23 ) 5 S/, CD31 £
TEREBUAR PG E (FITC) fRic M BP0 Pl A Jb i B R4k
Y ARG BR AR febi/INR NSE £ e fEdiiRng B i+
) ; Triton X-100 0 [ Amersco 2] ;4= 1137 2K 1 ( BSA) \DAPI
) H Roche A7) ;5-2 24 M H VMZL0A B Sigma A 7l -3 4
AT DMSO g 5 ¥4 TAY TRABRA .

1.2 7k

1.2.1 C3H/10TL/2 4 fe iy £ 5% 22 2 [ TR T R o0
(ATCC) Ui, w07 & 3 C3H/10TL/2 40At, R4 100 U/ml
HEX 100 U/ml 865 K 10% /N 10035 () DMEM 255 85 55 77
¥, 7E 5% CO, 100% R JE 37 CARREFR, B 3 RKife 1 W,
SEUELES 5 ~ 15 /R4,

1.2.2 gL Bilg -4k BARKRE R A, 4% 1 x
10° /4L R T 24 FLHMR, 58 W BE J5 25 W o8 B 3R 3, A&
5% E51(L3% 5% /INF I3 (FCS) \10 wmol/L 5-& Z= i 100 U/L
FH HEENIBSRERIL 24 h JFERBE SR FRIL, PBS YEk 2
WM e &R FRILGR LB 7%, BTG RESFMERE
HWUE BREFIERL, S 25 d /il “ 0" Yefa, Ll C3H/10T1/2
YA IE B SR R BE A

1.2.3 WNEME BUEROIRZS RAFRIANH, # 2 x 10°/1L

100 pm

AT 24 FLEEFEBCE 1 5, A HwmBEAMEE 1 51, U
10 pg/L VEGF 5 pg/L bFGF 100 U/ml F %% .100 U/ml %5
# .10% FCS () DMEM $5 32175 T 4100, & 3 R¥ 1 . i
SRR R HTIE SS9 2 REE 2 L, LU 14 d,
DL C3H/10T1/2 4 i 1F & 55 5720 hoxt FEZH

1.2.4  hgotiie BUE KRS REFROANIE, 7 1 x 10°/4L
AT 24 FLAL, e 2 WG BE 5 L bR e et g 3, L 10 pg/L
bFGF .10% FCS DMEM #5352 i S 24 h, SR 5 B G &%
5 mmol/L B-3i %Kt 2 B2l DMEM #5325 S 24 h 5 %UT 2%
DMSO.10% FCS DMEM };35 4E45 14 d, #5645 K 4T
ML BT 15 d 5 pe i fb=r g L onre S v i
A1 ( neuron-specific enolase, NSE) , L C3H/10T1/2 4 g iE &
e SaE oy O e

1.2.5 Jh£rco0”gefa, 24 fLAUSE S FL R B 55 1, PBS
Y2 K, 4% L2 B H I = 3R B 2 20 min, PBS ¥k 2 &K, mMA
500 pl/FLHETEENC B A £L 07 Ye e, TAEWE (0.5 g 4L/l T
100 ml 98 % (1 5 Y BERE G O BRI FHRTHRS) , 52818k I3 2
FEBIR A ,0.45 um BT UE)S 2 h W), E iR CE 20 min,
PBS s Z& 18K ik 3 I, K 2 ~ 3 min, T A 0.45 pm JE R8T
TEJE IR AKE IR YL 20 s,0. 6% Eh BRI RS P whyk 1 W, =28
H,0 22 10 min, 5 T ML IEAH

1.2.6  REdMiib e BUN B R 22175 5 J5 A [ )
24 FLAR AN B 45 SR, PBS ¥ 2 IR, 4% 2 R P = IRl 2
20 min, 75 1% Triton X-100 {4 PBS %t 3 ¥, &YX 2 min, 2 J5
% 1% Triton X-100 ) PBS & {Hi# 5L A3 10 min, 4% BSA 11
PBS ¥ 3 WK, 5K 2 min, 4% BSA ffj PBS 235 %P 30 min, il A
HP/NR CD31 ZIEpEdiiR BB &Y 4 CHF IR, 4% BSA
Y PBS & 3 ¥k, BHK 5 min, JILA FITC AR HIEHT %R P E IR
& ,37 CHEE 45 min, 2% 9i,4% BSA [y PBS ¥k 3 ¥k, &
K5 min, ILAE 1 wg/ml DAPL (¥ 70% HiliE Ao 586 8 e
TUREE,494 nm KR A RAE LI S5 5 .

2 HR

2.1 mMZR

C3H/10T1/2 4L 1 x 10°/FLEEFDF 24 FLAR, 10 pmol/L
S-RAMIHIAE T 3 d R AL, 10 d S i) AR I R R A
ZA MR, 17 d J5 Al DRI U IR B, LA PN AT DR il
PER Z ARSI (K 1) .

- 100 pm

AEFH 3R B35 10 50835 17T X
E1 C3H/10T1/2 RS K REREEREL  (BEmME M)
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A KNI ET R A% & —30, A BRI AL (&1 2)
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AR ZRIES 3 d 5] DR O R R , 2 Sk B A
KK S) o S 15 REBESOERI NSE nJ UL 2l 5 5 4058
P 6) .

AAWEZEFES D X B: WEFFEFEI X
5 C3H/10T1/2 ARk HEN W EABESEE
(BB A8 £ B HAEL)

3 itig

1976 4F Friedenstein 25 ¥ 4 % P05 85 v A7 76 AE
38 1 (8] 78 55 T 40 M8 ( mesenchymal stem cells, MSCs) ,
Yk 2 KT UESE B ik LR g 0T LA B RS 22 R
HAIAFEAE MSCs, MSCs AMUAT Lok M 3| WL
N BB 74 R R A0 L, 3 AT R 2 SRR, 44k R Ab
JV )2 P i 2 4 L R P R )2 1 JH B0 ] 2 240 i, 2 AR A
TAYT WAL MO RIR A MRS Y A1 AU . MSCs
X MRS AT AT i RO AR 2 e O LR
BB IMAEE T LU — i 28 RGP TR 7 T

NSE DAPI

C3H/10T1/2
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5-F M DNA HI AR S 350, 48 FH 1 20 i =
HAR AL, S —Fh AR S S, Taylor 251 4
i S-A LM AES: C3H/10TL/2 4 45 15 ~ 16 K
LA ALV RESS #y, 28 d 40 i B K B R, 5 AR F
FEERIEAR—F, f2 A K+ VEGF Fl bFGF 7]
T LS T — RN A2 AR T | A A 5 T RS
AN Oswald 261 F 50 we/L VEGF 5 A
MSCs 7 d 5 4 JfL BH M 2% 35 9 K2 40 M e 5= P A i
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% 1 10 pe/L VEGF 15 pg/L bFGF 55 C3H/10T1/2
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B e G Y A0 A WL 1] PHAME e 8 N Bz 20 i AR S P s
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W ac-LDL [ D) eI AE iR Fh = 2 1% 3% b 688 Al il
FESER, BN B2 40 A 7 %24 60% , i B C3H/10T1/2
YA AR T P K OB N e 4R T e . PRk
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PSR , 4 i o e oh 2 Ul 28 AR 2 i , 5 = 15 d NSE
e AT R BEPE AR 5 5 0 A 28 T R A0 i A H S R
ST AT A TG B IR ] 5 H b 28 20 it 1) T e R adE
—IEHESE

C3H/10TL/2 4k /)N BV B 30 1] 72 J5 ke Y+
i IR A SEC S ¢ < ARt 11, KRN || R F2 S
AuftT BT R AL Ak ke P R A R
KB [ S GANE AL, (HS 2R RN b 221075 S 390 T il H
Ak HXTTF AL MSCs, C3H/10T1/2 4 g H A 4il it
JERI B — A ROP RS E AR . ARSI X C3H/
10T1/2 20 i FH R [6) 2% R 6 A7 5 3 o 4k, w020 2
C3H/10T1/2 W] [a] UL SRR B N B s ph 28 5T 34k
WESE T C3H/10T1/2 4t o] /6 b 38 4 i 58 MSCs
PR ek AR N TR A R BRI SE . T AR
SEYGZH AT O S A S R R C3H/10T1/2 4 it FH
SRRl T — 25 ) R 3R R BIF S MSCs
Ao TR S W R B T At
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