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Role of P® mitogen—activated protein kinases signaling pathway in the
differentiation of bone morphogenetic protein 9 induced C3H10T1/2 stem cell

into myocardiocytes

ZHANG Fen,CHEN Yuan ,SUN Wenjing, CHEN Lu,CHEN Miaoyue ,ZHU Gaohui

(Department of Cardiology, the Children’s Hospital ,Chongqing Medical University)
[ Abstract]Objective : To investigate the role of P* mitogen—activated protein kinases (P*MAPK) signal pathway in the differentiation
of bone morphogenetic protein 9 (BMP9) induced C3H10T1/2 stem cell into myocardiocytes. Methods:The phospho—P¥MAPK and
P#MAPK were measured by Western blot at 24 h after the C3H10T1/2 stem cell being transfected with pAdEasyBMP9 and the phos—
pho—P*MAPK was detected by immunofluorescence at 24 h after the C3H10T1/2 stem cell being transfected with pAdEasyBMP9. The
cardiac —specific proteins ¢TnT and CX43 were measured by Western blot,the cardiac —specific proteins ¢TnT and a—MHC were
measured by immunofluorescence,the cardiac—specific gene GATA4 and MEF2C expressions were detected by RT—qPCR at 21 d after
the C3H10T1/2 stem cell being transfected with pAdEasyBMP9 and treated with SB203580. Results : Transfection with pAdEasyBMP9
produced rapid increase in phospho—P®*MAPK and little change in PMAPK. Phospho—P*MAPK expressed in nucleus and cytoplasm
or in different states of nucleus. SB203580 significantly inhibited the pAdEasyBMP9—induced expression of CX43,c¢TnT,a-MHC,
GATA4 ,MEF2C in C3H10T1/2 stem cell. Conclusions :P*MAPK signal pathway can be activated in C3H10T1/2 stem cell after being
transfected with pAdEasyBMP9 and can promote the myocardiocytes differentiation.
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MR SUATE S AR, ARG TR 21 d,
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EasyBMP9 i 59 C3H10T1/2 T-414.,
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eDNA M 1 wl; 5I0IE K SCEE 4391 0.2 pl; =287K 4.1 pl,
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B 1,

#&1 RT-qPCR3I¥MFFIRYERE
Tab.1 RT-qPCR primer sequences and amplified fragments

) S
FEH 2K 519515 ~3")
(bp)
FEX%EE  CCCTCCCGCACGATTTCT 18
GATA4 A
JZ 5% AGAGGCCCAACTCGCTCAA 19
MEF2C IEXEE  GCGCAGGGAATGGATACGG 19
T R N4E  TGCCAGGTGGGATAAGAACG 20
B —act 1F 4 CACACCCGCCACCAGTTCG 19
—actin
X X4 GTCCTTCTGACCCATTCCCACC 22

1.5 %itFE ot

S FTAT BCER ] SPSS 17.0 Bk B K 36 BT Y R4 T
IEATTHRIR 25 R LU A BRI 56 Jd 7R 25 5 1
HE— 40 8] LR ) Mann—Whitney U #:3 , P<0.05 45 481t
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B & BB T, pAdEasyBMP9 i 5 21 d (9 C3H10T1/2
T A R HES ST LR 1,

LW RCRTAT RS B. 2 MBI
B 1 C3H10T1/2 FLAEMEREER (200 )
Fig.1 C3H10T1/2 stem cells in inverted microscope and

fluorescent microscope ( 200 x )

2.2 pAdEasyBMP9 # ¥ C3H10T1/2 F %8 i PMAPK i &
BOE A H )
2.2.1 Western blot il 2k, PSMAPK P*MAPK ik %
ZH C3H10T1/2 T4uf8Ressi i ik PEMAPK Fl PSMAPK
Feik  (HEERR L PPMAPK # 3k 22 5% 1 (P<0.05) ; PPMAPK
FERWEFHE (P> 0.05), BEiFR{L PPMAPK 418 4 K& B,
C HH AL B ZHFGA 15 (P<0.05) ;A LRI R IL B C WZHAK
(P<0.05), ZRAS =S, 0 2 % 2,
AL B4 foricl
WL PYMAPK — — 3 K])
PHM A PK i ———— |3 | )

[ mi ) — — — | ])
AL REAEE) C3HIO0T1/2 T-4HMi; B 41. pAdEasyGFP 155 24 hify
C3HI0T1/2 T4 ; C 41. pAdEasyBMP9 /5% 24 h ) C3H10T1/2 T
i
2 Western blot &M ER Y. PEMAPK.P®MAPK. B —actin ik
Fig.2 Expressions of phospho-P®¥MAPK, P¥MAPK and B —actin

in C3H10T1/2 stem cells detected by Western blot
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FR2 BEERL PEMAPK L PEMAPK 288 ; PEMAPK L B —actin
WS RERIA
Tab.2 Expressions of phospho-P*MAPK regulated by P¥MAPK
and P®¥MAPK regulated by B -actin

2151 Wik PYMAPK P*MAPK
AZH 0.02: 1.00
BZH 0.54 1.00
CH 1.00 1.00

T L RRRIRES  WEAR I PSMAPK P <005,P*MAPK P>005;2. Mann—
Whitney U Kl :a, 5 C 2HHAEE, P<0.05;bh, 55 B 2104, P< 0.05

222 ARETOCK IR L PSMAPK 3k BUZ: pAdEasy—
BMP9 755 24 h B9 C3H10T1/2 40 S ie D R | 455 i
INBER AL PEMAPK A5 2235 T M 3R R0 M A A 3R 38 T M A% 1
ANFPRAS, WAL 3,

IR AL PPMAPK Fik T A

50 pm

BEIRIL PEMAPK (5%
A .C. 1Rk PSMAPK 235 ;B.D. DAPI Ju#%

B3 AR ARLNBEERL PPMAPK ik (400 x )
Fig.3 Expressions of phospho-P*MAPK in C3H10T1/2 stem

cells detected by immunofluorescence ( 400 x )

2.3 P®MAPK i@ % [4 B /& pAdEasyBMP9 #% % C3H10T1/2
T &m gL 1675 LA 4m i 254 64 A

2.3.1 Western blot K142 C3H10T1/2 T4 .0 U 1
I cTnT,CX43 £k LIRS 510 0.5.10 pmol/L 1Y
SB203580 4t B2 pAdEasyBMP9 5 5 i) C3HI0T1/2 1 41 i
1538 21 d Bf Western blot £l ¢TnT ,CX43 Fik , 45 WK 0
wmol/L, SB203580 H, BRI H ¢ TnT FI CX43 35,5 pmol/L
SB203580 Fif |, fEAGIM /i ¢TnT 3k, 10 wmol/L SB203580
A, R RERIH ¢ TnT F1 CX43 ik, ILIE 4,

1 2 3
RN — 43 kD
CX43 43 kD
B —actin — 3 | ])

1. SB203580 ZL¥ & 4 0 mol/L;2. SB203580 ¥ & Jy 5 wmol/L;
3. SB203580 £ JiEH 10 pumol/L
& 4 SB203580 44 pAdEasyBMP9 %55 C3H10T1/2 F4HAR
cTnT.CX43 &i&
Fig.4 Expressions of cTnT and CX43 in C3H10T1/2 stem cells
after being transfected with pAdEasyBMP9 and treated with
SB203580 of different concentrations

PLZHR FE A 10 wmol/L 1) SB203580 BH Wi PPMAPK if
B, 21 d I ARG 45 ZH A0 AR T A1 CX43 ik, BB A |
B .D A YRAERM T o TnT F1 CX43 35 {AFE C HF1 E 4
HIRIA oTnT A1 CX43 F3k5, WK 5,

AL B4 C4 D E4H
cTnT — = — —=43 kD
CX43 B 43 kD
B —acLin e — 43 kD

B 5 Western blot #ill cTnT.CX43 &i%

Fig.5 Expressions of cTnT and CX43 in C3H10T1/2 stem cells
detected by Western blot
232 AREEDOCKINA L CIHI0T1/2 T4 O WU S 2
H c¢TnT,a-MHC ik PIZYEEEN 10 pmol/L ) SB203580
FHLIT PEMAPK 38 #% , 21 d I A6 25 ZH AR B ¢ TnT \a-MHC 3%
K, L0 CYLM E 416 ¢TnT . a-MHC %35, /3 A B.D 413
RAERI H | 5 Western blot K101 45 - AH—50, C 24H <TnT F
KILIE 6,

A. ¢TnT %k
Bl 6 fRETL&MN pAdEasyBMPY 55 C3H10T1/2 T4
21 d Rt cTnT FRi£ (400% )
Fig.6 Expressions of cTnT in C3H10T1/2 stem cells at 21d
after being transfected with pAdEasyBMP9 detected

B. DAPI J4#%

by immunofluorescence ( 400 x )

233  RT—qPCR #:014% 20 C3H10T1/2 T4 0o U4 S A
GATA4 MEF2C ik DIZGREN 10 pmol/L [11SB203580
FHF P¥MAPK 3 % 21 d B AG 0 4% 2 41 e GATA4 MEF2C
Fik , F A RER I F] GATA4 MEF2C ik, (HY # & |
N ZE S (P<0.05) s HIA LB R B, C 43R5 5 H E 4B (.
BT A 1A B 41(P<0.05) ;A 41 B 4 kB HERT D
ZH(P<0.05) , 22 HA G FE L, Wk 3,
%3 RT-qPCR #ill GATA4 MEF2C &iA

Tab.3 Expressions of GATA4 . MEF2C in C3H10T1/2 stem cells

detected by RT-qPCR

ZH 5 GATA4 MEF2C
A 1.00 1.00
B4 0.94 0.97
C4l 3.78 3.23¢
D 0.47* 0.49*
E4 3.56° 3.19°

L RIS P < 0.05;2. Mann—W hitney U K5 :a, 15 A 21 FLEs,
P<0.05;b,5 C 414, P<0.05
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F L EARYE ML AT REiE— 2D AT

SB203580 &% 1 ¥ 4 i 1Y PPMAPK BH ¥y
FI, Pk FRAT5T PEMAPK A1 40 i T = 7 2%
RIS SRR IGE AT A= ), PR S b 5
PR 21 IE 5 A O %) 2 0T 45 4 90 1 e 2 AL
PEMAPK F4 75 14 | BHLIKT PEMAPK 3 %02 ASHF 5T
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Western blot A48 22 YA HH A U ALAr S5 26
¢TnT,CX43 a-MHC F ik ,SB203580 2 I Zs (141 |
pAdEasyGFP 4185 5% 21 d B #5000 LR v 8
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BMP9 BBl i PEMAPK i %% 5 C3H10T1/2 T 41
Ji A 8 R EL A Wi e T R At 1 o R 2481 i L Deip
PEMAPK il # /5 pAdEasyBMP9 55 C3H10T1/2 +
2 ) O ULASE 48 L 53 AR R D855 o RT—qPCR A5l
RIS HIL I T GATA4 5 MEF2C 35, {HIEM
P b pAdEasyBMP9 75 540 K DMSO 4H HH i &
T 25 HZ Ml pAdEasyGFP 4, %5 H 41 1 pAdEasy -
GFP 2 X W 5 7 T SB203580 41, RT-qPCR A&l 4%
F45 pAdEasyBMP9 il PPMAPK #EHC3IH10T1/
2 TR A B (] A K 2 () )3 80 B [ 0o JIURE
A5k, BELIKE PEMAPK 38 % ] LAy 55 His o1k
EHL,

28 FRTR , pAdEasyBMP9 %5 C3H10T1/2 T-40
JHLREHOT PEMAPK 3 % , ek H O TURE 20 B 53
k.
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