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Effect of FCCP on differentiation of P19 cell to cardiomyocytes
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[Abstract] Obijective:To investigate the effect of FCCP on differentiation of P19 cells to cardiomyocytes. Methods: P19 cells were
treated with 5 pmol/L FCCP and untreated cells were used as controls, the morphologic changes of P19 cells at indicated time during
the differentiation were observed and photographed under an inverted microscope. The expressions of GATA4 ,NKX2.5 and ¢TnT were
detected using Real-time PCR and Western blot in the differentiated process. Results; Compared to the control group,the embryoid
bodies formed in the FCCP treated group were smaller and were loosely structured. The expressions of GATA4 ,NKX2.5 and ¢TnT
were observed in the two groups,while FCCP treated cells present with a slower dynamic changes during the differentiation. Western
blotting results showed that the protein expressions of GATA4 ,NKX2.5 in the FCCP treated group on day 5,7 and 9 were lower than
that of the control group,respectively. For the expression of GATA4 protein on day 11, there was no significant difference between the
two groups,while the expression of NKX2.5 protein in the FCCP treated group was lower compared with the control group. The protein
expressions of ¢TnT on day 5,7 showed no significant difference within the two groups,and with further differentiation, the expression
of ¢TnT protein in the FCCP treated group increased but was still lower than the control group on day 9,11,respectively.
Conclusion: FCCP inhibited the differentiation of P19 cells to cardiac myocytes.
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1.1 ##

P19 4iiffs (SEEEF L, ATCC) ;a-MEM
Rt JIR4E I (FBS, Wisent 23 1), INE K ) ; FC-
CP .DMSO (Sigma 2~ ], £ ) ; TRIzol i35 ( Invitro-
gen A H], FEEH) 5 5L SR & (Roche 23 F], EH) ;
PCR 51¥1 BR8N " A, EAmigilh &
(Pierce 23 H), 2% [H);GATA4 NKX2.5 $Hi £ (Santa
Cruz A A}, JE[# ) ;¢TnT HT4K (Abcam A w) , FEH)
Tubulin LA (Affinity A F], SEE) ; BRSSP B
ANTRE i M LT | A Y 2 Y/ /NTEI DN
12 Fik
1.2.1 P19 Zaf s lag itk 554t A= FCCP 432

R 1098625 1135 100 U/ml 5252100 pg/ml
FEH RN o-MEM HiF7WK , 75 37°C 5%CO0, Hi 546 h
K% P19 40k, kit B (Ao RRT b Es 0 K JF

RIE TN 1R, DU DA  BUSBUE K
P19 401, WEAL/ELL 1 x 10 4> /ml 235 R T
10 em AR5 77 ML (o BEZH AN FCCP 4453 6
A M TEEIRE) , BIF R R T E S (5 h
1% DMSO 581788 ) . TE568 3 RADB i o1k

FEWCE e R BRI p S5 IR, 26 4 R
JERE/MA 30~40 D EFNT 6 om ALGUEE IR, fifi
HNGREAE K (S IR E AT 1%DMS0), # 2 d
eose B3R 1 YK, FCCP AbFE4 40 7E 55 0 K
A DMSO ¥ f#6%) 5 wmol/L ) FCCP, E &4k
I FESERL, [ AE B DMSO T (1 40 it by Xt iR
20, Jf-ad ) E LS PR A 4 MR oA
[ RIS e
1.2.2 GATA4 NKX2.5 % ¢TnT A F EoF &2 F
RT-PCR #:0)

H TRIzol ¥E4EHUZIEE RNA, T E D(260 nm)/
D (280 nm) N 1.8~2.0,RNA ‘Ef G B 1 ng W55 7
4 ¢DNA, ISR 986 %8  RT-PCR i (ABI 7500 #!
PCR A30) KM AS [w] B 6] 45 40 GATA4 NKX2.5 %
cTnT BFILKF . GATAL KL FiEs W51 .5 -
ACGGAAGCCCAAGAACCTG-3"; FiEg 1 F41 .5 -
GCTGCTGTGCCCATAGTGAG-3' ;NKX2.5 JL [ I %
515 .5 -GACAGCGGCAGGACCAGACT-3" .
W51 F 51 .5 -GCCATAGGCATTGAGACCCAC-3 ;
eTnT & K _FE5 97 51 5" -GAAGGAAAGGCA-
GAACCG-3"; FUiE5 |97 41 . 5'-ACCCTCCAAAGTG-
CATCA-3', P&tE & PCR FUWAKZ 25 wl,PCR §”
KR 2 - 50°C 2 min 95°C 10 min J5, L) 95°C
15 $.60°C 1 min FEH 40 7%,
123 & G¥PiEix (Western blot) M Z GATA4,
NKX2.5 c¢TnT & & %A K-F

H RIPA 21 0 S 24 A J , SR HRA AR 2
HAIFH BCA B & BT i, B 50 pg BT

RIS R 5% B IR Wik BT M

AP GATA4 NKX2.5 .¢TnT —4i 4°Cid ik, 4t
S T HIEWNY 1 h, ECL KGR,
13 %itsss

i 1 SPSS16.0 Geit-HAd:, Hictis Y B ehrifi 22
(X £5) Fun, PPHSTAEAR A2 07 22 5 TE R 39
Ja, PR IR KR, P<0.05 2R E
At E X,
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Figure 1  The morphology of P19 cells during differentiation(x100)

22 P19 mpbif F o1t 424 GATA4 NKX2.5 &
¢TnT mRNA F& ik K49 F AL

GATA4 L mRNA 76 XJ R4 Fl FCCP 4134
Fik, FELE 5.7.9 K FCCP AbBRZ Y ik 3
T XA, 22 RA SR (P < 0.05), b5
11 K, GATA4 JEH mRNA F53k 2 76 WG 2 7] 1) 22 5
Tegiit2EE (P > 0.05, K 2) , NKX2.5 3K mRNA
FEXT IR FCCP 4134 ik, /4655 9 K NKX2.5
FEH mRNA k70 P4 18] i 22 % B 4e it X
(P> 0.05), MfEsMEEE 5.7 .11 K, FCCP A PR 1Y
KX\ TXRA, ZRAFITFEL (P<
0.05, 2), cTnT HH mRNA 7£5%F B 41 Al FCCP 41
I 25K, 180655 0.5.7 K, eTnT 2 mRNA %
IREAEMA A2 5 TG X (P > 0.05), 11
LR 9 11 K FCCP AbBRAH Ay 335 e ¥ T
M S A G E (P < 0.05,K 2),
2.3 P19 mpbif F o1t 424 GATA4 NKX2.5 &
cTnT & & &Kk KT8 T4

Western blot Killz5 3 B/~ 4655 5.7 .9.11 K

GATA4 NKX2.5 FH A H £k, HPFES 579
K ,GATA4 5 HTE FCCP 21 2 A1 4 55 %) IR AH I,
MFESS 11 K GATA4 £ 78 W 4 = 8] (1) = 3k T B
WS MBS 5.7.9.11 K NKX2.5 & HTE FCCP
A W E T X IR 4 ks 5.7 K,
cTnT & H A 7E FCCP 4 Rt MR 2H 22 [a] JC
225 M EEE 9,11 K, FCCP 4 ¢TnT HH K
FIR I AR T Rt (3,3 1),

3 3t 8

SE KA L WES (congenital heart disease, CHD),
FATAR AL , AU E RS DL A H 2B Bl T L
— EREG IR LFET A r B R A 7 O PR A
SEAERA PR IS O B A R AL R T AT
PRI, P19 ZHME M C3H/He HEVE/ B iR
SO oy B AR RN —FPRETE RSN TR Z DI RE T4
i, 7E 1% DMSO 5% T, Be sk hC JIL4n i, A
HZANME )z W H TR O A p & A4 &
B ABFCRM P19 4HH7E 1%/ DMSO 5% T 43
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Figure 2 The expression levels of GATA4,NKX2.5,¢TnT mRNA in control group and FCCP treated group during the differentiation

DO D5

D7 D9 D11

XHHEZH  FCCP4H  XPHR4] FCCP4

XHEZH  FCCP 41

XHE4H  FCCP4l X4 FCCP 4

TUDUD ——— S — — — . —

GATA4 a

NKX2.5

— | —— e, . D R

e S -
Bl 3 XHIRZLUR FCCP 41410 GATA4 \NKX2.5 1 ¢TnT 2 FA7EAN ] i 1] () 234 5 10
Figure 3 The protein expression of GATA4 ,NKX2.5 and ¢TnT in the control group and FCCP treated group at different time

&1 TERAF FCCP AL GATA4 NKX2.5 #1 cTnT HH AR B RIEER
Table 1 The IOD values of protein expression of GATA4,NKX2.5 and ¢TnT in the control group and FCCP treated group

at different time (X £5)

R GATA4 NKX2.5 ¢TnT

il 4L FCCP 4 L FCCP 4 e 2L FCCP 4

DO 0.21 £ 0.01 0.22 + 0.03 0.27 £ 0.03 0.25 £ 0.02 0.42 £ 0.07 0.43 £ 0.05

D5 0.59 + 0.02 042 £ 0.01" 0.44 + 0.03 0.26 + 0.04* 0.44 + 0.06 0.45 £ 0.06

D7 0.70 £ 0.06 0.59 + 0.04* 0.54 £ 0.04 0.33 £ 0.03* 0.50 £ 0.04 0.47 £ 0.02

D9 0.93 £ 0.03 0.77 £ 0.04* 0.76 = 0.02 0.45 £ 0.05* 0.58 £ 0.02 0.38 + 0.03"
D11 1.01 + 0.01 0.99 + 0.08 0.97 + 0.03 0.58 + 0.02* 0.77 £ 0.05 0.52 + 0.03*

5 s, P < 0.05,

A R0 WA 33 A 28 BUSS TR R 2R A g A )
FCCP Xf Lo L R B e, 5 IR FBIMR 2 X F
FCCP 11 40 M 7K - 19 WF 5 Jir FH A vk 5 R 7E 2~10
pmol /LM - H A ST A A SE g0 F rh & 3 FCCP
WIE>5 pmol/L I, Sl FE P19 4HMIABRIE WL
JRIGEREIMA , T AA /N 6] S pumol /L BOHR
HFIRE5

GATA4 j& GATA FHEH: N F RN — B 1%
K 7 R T A B P s B LR S0 2D i I
WL B bR SR T2 — WF9T R, GATA4 3
PR e TR B RS 000 I 2 A 2 Fh IR I 1617 4 R4
O SRR | PR 45 . NKX2.5 J& B HEsh )
ODER B R i R RANE SRR T, B2 5T 0
LRI A 434k, L DR 30k S i ol 3 3™

B e A O IR S T T 20 LA 4 S
PR , A I R KOS o] LA P19 20 a)
O WAL AR EE BRI, AR5 3 5 A FCCP
Ab PR ZH R OE B X BB 40 B9 GATA4 NKX2.5 & ¢TnT
mRNA I /KRR AR U] FCCP 27 fig
520 P19 AR .CLAI Lo L AR . S fUBE W
2257~ FCCP 5200 P19 4 ). CoLAR M o flad R v
WRBREIMARITE B, HIGI8 & M GATA4 NKX2.5 &
¢TnT mRNA SCH A [ RIA KPR FE FCCP Al 7E—
FEFEEE FRHIE P19 4Rt Co LR oAb kR, £
7 FCCP A BB o8 5 | e 2 47 4 1) 1 s Ak DA 177 2 350
P19 2 ) LA AL E R A RESE ;TR R v
AW EER BN, TErEE 9 K NKX2.5 mRNA
FIK FCCP A1 5 X RN T E 225, HAEMLrE
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RN 25 58 G225 0, XRS5 FCCP #l il
T NKX2.5 HE AW RB SN T E AW fa
K R HBARDURAG SR 75 2t — 2D oE . 4R,
SR MO S I & AR — A LA 2% 1 s 3 A 2
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B AR G ) 2 A, & T Lok R ) RE e i
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