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CBP/P300 T S HIAZE R H3K9 Z L&Y GATA4 RiERIEZ N

FR, N AR, B, wm & INEA (400014 HPS, FRERCEMEILEE B O AR LE %
BRI A I A A S )

(HZE] HOY  W6h GATA4 £5/N B IR.ONE R B R i a7 2238, I B B L 41 88 B i o 4
BLfile J5id: BEEURIE 11.5 d (E11.5) 2H4: 0.5 d i BUC Ik, RT-PCR K& iR BRLC IL4R B GATA4
mRNA F357KF, CHIP-QPCR £l GATA4 J7 3l + X 41 & H H3K9ac 7K F 5 CBP/P300 [945 & /K-
H1 CBP30 .0 WUAH A, RT-PCR A W00 LA 48 M 7E A [F] ¥k B2 CBP30(0.5.1.2.4 pmol/L) AN [A]
IFIE] A (6,12.24 .36 h) 5 GATA4 mRNA kK-, CHIP-QPCR A0 [JLAH AL h GATA4 5 3h X 20
H 1 H3K9ac /K- K 5 CBP/P300 454K F-. 858 O/NRMIRONE L & it fdh GATA4 Fiki,
E14.5 BB m T E11.5(P <0.05) ; CHIP 45 % B/~ E14. SGATA4 |5 31 X 20 % 11 H3K9ac /K i T
El11.5(P <0.05);E14.5 5 CBP/P300 f45 A /K FuRmF E1L.5(P <0.05) , @CBP30 + Fi.Cx fILAH 41
ML) , GATA4 Fik B0 FAA W] i FEAIR (P <0.05) . CHIP £5 5L 7k CBP30 2 GATA4 Ji5 )+ X 4 2 1
H3K9ac 7KF- S 5 CBP/P300 (1454 /K VA0 BAH 1 EFEAIR(P <0.05) . &5  CBP/P300 mlid i/
HE M H3K9 LBk iEi 2 584 GATA4 7/ RGO IE & B L FE b B P Rk .
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Effect of CBP/P300-mediated H3K9 acetylation on GATA4 expression in fetal

mouse myocardocytes
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[ Abstract | Objective To investigate the temporal expression of GATA4 in the development process
of mouse embryonic heart and elucidate the underlying mechanism of histone modification. Methods RT-
PCR was used to detect the expression of GATA4 in fetal mouse hearts from gestational age E11.5 d to
postnatal 0. 5 d. ChIP-QPCR was employed to the expression level of histone marker H3K9ac in GATA4
promoter region and the binding level of CBP/P300. After the cardiac progenitor cells were treated with
CBP30 at different concentrations (0.5, 1.0, 2.0 and 4.0 pwmol/L) for different time periods (6, 12, 24
and 48 h) , the expression levels of GATA4 mRNA and H3K9ac, and the binding level were measured again.
Results (DThe expression level of GATA4 mRNA was significantly higher at E11.5 than at E14.5 (P <
0.05). ChIP assay demonstrated that the expression level of H3K9ac in GATA4 promoter region was higher at
E14.5 than at E11.5 (P <0.05), and the binding of CBP/P300 to GATA4 promoter region was stronger at
E14.5 than at E11.5 (P <0.05). @Compared with control group, CBP30 resulted in an obvious decrease in
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GATA4 expression in cardiac progenitor cells (P <0.05). In CBP30 treated cells group, all the tested

markers above mention were decreased dramatically, compared to control group (P <0.05). Conclusion
CBP/P300 is involved in the GATA4 regulation through mediating H3K9 acetylation during the heart

development in mice.
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(0.5.1.2 pmol/L Fil 4 pwmol/L) FIAS[R]HJ[E]2H (6,12,
24 h 136 h)
1.2.2 4 RNA $2HU% cDNA &% HBUELL. 5 235
A 0.5 d IR HEAZ1 50 mg F 1.5 mL EP 45,
A1 mL IR, ALK A RIS 5 min, 17
HEORNA 2 G 50 & 10 B P A, R G0 k4 21 48
RNA, CBP30 + fit.C> WLAH 40 B 5 , 171 6 fLAR Hom A
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SR Z& A 10 WL (2 x SYBR qPCR Master Mix solu-
tion:5 L, IEM5[47.0. 1 pL, ;2 m5[47:0. 1 pwl, DNA
PR 1 wl,ddH,0:3.8 L) . 514 H Primer Premier
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B-actin FL K 5| ¥ ¥ %) K. [ iF 5'-CACACCCGCCAC-
CAGTTCG-3’, T it 5'-GTCCTTCTGACCCATTCCCACC-
3";GATA4 KA A 3+ X 51 ¥ P 1 o« E i 5'-CACT-
GACGCCGACTCCAAACTAA-3', F i 5'-CGACTGGG-
GTCCAATCAAAAGG-3', Q-PCR S v 14y . T 28 4
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YFHRZH (P <0.05, & 3) ., CBP30 4i#t P300 Fi#; CBP
PR CHIP i DNA & I BAK T 15 H X R4 (P <
0.05,K4),

35¢
B 3.0

N
n

14 14 H3K9ac 7K
5
=)

S = -
L O W

(=]

1 2 3
4151
1:DMSO £1;2: EEF 2 B41;3:CBP30 44 a:P <0.05,5 i
xR AR
& 3 CHIP-QPCR #iU.0AAEABE  GATA4 BEhFX4E

F A H3K9ac 7k F
2 3

o @

1.5}
a
1.0}
' l
0
I 2 3
®

415
1:DMSO #1;2: iE % *F BB 40;3:CBP30 41 A CHIP-QPCR
#m GATA4 B F X5 CBP %47k F;B: CHIP-QPCR #
M GATA4 B3 F K5 P300 &4 KF a:P<0.05,5E
X 4 g
B4 CHIP-QPCR # L HLBMM + GATAY BHHFR S
CBP/P300 4547k

1

P300 4547k

3 itig

P A I S N S i D %) A S0 o 1
i R, a3k 1000 AR L, A 10 ~ 12 4~ &
ARG o FEARZ 105G RO R SR L
R R g3 A wl e AR AR S AN 20% , Hiok 80% f&

JUR SRR 5 o i S n R st L B AE AR R
T FR oML FT . BT R, IR )
GATA4 [ A8 T Bl L E & & w7
WRRR G I E AL J GATA4 JGTE W) ] 5 2 ™ 50 T A B
B, SRR . ARBETE KB, GATA4 ik AE
JAR SO Uk 2 A A v 1 i o 0 R R RT3
TE E14.5 RIRFNEEAH , SCHR[ 11 ] H2 18 B0 JJE i AL T
J =LA AE K ], 220 GATA4 50000 R & s )
X, AR LI, HidF GATA4 7EG UGk 3k
I, GATA4 J5 8 T X 4] i 5 H3K9ac /K &5
CBP/P300 25 & /K-t pfiz Ft 15, # 7~ GATA4 7 Jif B
UM 23R 1] B2 2413 19 H3K9 il CBP/P300 {41
o GATA4 (1) IEA B J3 3838 B 0F 5 36 P 2 0 e 4544
KB M RELEFR IRl . FUB AL S s S R i e 35
ISEYEBEHLE (A X GATA4 fy B 1A 2 WL i 44
I A ATEEE

A AR B Fh 418 1 S AR B Ak, AT Al
Yoo T 1) 25 A S5 4 AR 15 B ps, A F 3L ik, CBP/
P300 J& TAE A LBL AR, )22 5% F
HIE B, andm sl P300 1Y 2 Ak il 1% P
AT AL 8 11 H3 ZBEALACE ) A A 4 iy 301 A
FER B, RS 2 B nT 2 3 i RO L4 i v 4 2
F H3K9 Hy34k L Ak 7, iF GATA4 ik, R
4 H3K9 (1 Z A AE i X GATA4 )54 ¥
EA B BRI LRI ANE . AWFE AN 4 5 A
CEARAB M) CBP/P300 AT, il i i i CBP/P300 4%
SEPER 5 CBP30 1 i.Co LAH 41 ff . CBP30 1] 3 4+
PE5 CBP/P300 11 % B4k 4y sl 45 41, BHL#S CBP/
P300 5 HAHRNA T CREB 45488 Ui 5 2 4%, i
il CBP/P300 5 3L M s 8h 7 X 45 & 0 AHFoE & BL,
T£ CBP30 14, f1: RO LAH 40 it GATA4 ik &5 1Y
T K%, GATA4 J5 5+ X 1) CBP/P300 25 & /K- B I [
fik, 3] CBP/P300 7E GATA4 J5 3+ X 3Z 3 1 i,
MULHT GATA4 J5 3l F X 41 2 (1 H3K9 Z Bk fb K P
AR ERAIL, LRSS E CBP/P300 A i@ id /v F )5
B X 1 H3K9 AWELiIiE GATA4 ik,

AWFFEAEG T GATA4 Ye/N RGO & & ol
HA s P a3, DA 38t 14 =4 21 38 (1 2 B Ak 18 1
P EEERTT T GATA4 (IR ML, o GATA4 F8 %
R FREEONE R B AL T AR

S Xk -

[1] Kodo K, Yamagishi H. A decade of advances in the molecu-



2022

85 IR RAEAR 201638 (18)

http : //aammt. tmmu. edu. cn

lar embryology and genetics underlying congenital heart de-
fects[J]. Circ J, 2011, 75(10): 2296 - 2304. DOI. 10.
1253/ circj. ¢j-11-0636

Nemer M. Genetic insights into normal and abnormal heart
development[ J]. Cardiovasc Pathol, 2008, 17(1) ; 48 —54.
DOI: 10.1016/j. carpath. 2007. 06. 005

Pan B, Zhu J, Lv T, et al. Alcohol consumption during ges-
tation causes histone3 lysine9 hyperacetylation and an alterna-
tion of expression of heart development-related genes in mice
[J]. Alcohol Clin Exp Res, 2014, 38(9): 2396 - 2402.
DOI: 10.1111/acer. 12518

Sun H, Yang X, Zhu J, et al. Inhibition of p300-HAT results
in a reduced histone acetylation and down-regulation of gene
expression in cardiac myocytes[ J]. Life Sci, 2010, 87 (23/
26): 707 —=714. DOI.; 10.1016/j. Ifs. 2010. 10. 009

Zhu G H, Huang J, Bi Y, et al. Activation of RXR and RAR
signaling promotes myogenic differentiation of myoblastic
C2C12 cells[ J]. Differentiation, 2009, 78 (4) : 195 —204.
DOI; 10.1016/j. diff. 2009. 06. 001

Miranovic V. The incidence of congenital heart disease: previous
findings and perspectives[ J]. Srp Arh Celok Lek, 2014, 142(3/
4): 243 —248. DOI. 10.2298/sarh1404243m

Blue G M, Kirk E P, Sholler G F, et al. Congenital heart dis-
ease; current knowledge about causes and inheritance [ J ].
Med J Aust, 2012, 197(3): 155 - 159. DOI. 10. 5694/ mjal2.
10811

Jay P Y, Bielinska M, Erlich J] M, et al. Impaired mesen-

chymal cell function in Gata4 mutant mice leads to diaphrag-

(9]

[10]

(1]

[12]

[13]

[14]

matic hernias and primary lung defects[ J]. Dev Biol, 2007,
301(2): 602 -614. DOI; 10.1016/]. ydbio. 2006. 09. 050
Watt A J, Battle M A, Li J, et al. GATA4 is essential for
formation of the proepicardium and regulates cardiogenesis
[J]. Proc Natl Acad Sci U S A, 2004, 101(34): 12573 -
12578. DOI; 10. 1073/pnas. 0400752101
Oka T, Maillet M, Watt A J, et al. Cardiac-specific dele-
tion of Gata4 reveals its requirement for hypertrophy, com-
pensation, and myocyte viability[ J]. Circ Res, 2006, 98
(6): 837 —845. DOI: 10. 1161/01. RES. 0000215985.
18538. c4
Olson E N, Schneider M D. Sizing up the heart: develop-
ment redux in disease [ J]. Genes Dev, 2003, 17 (16):
1937 —1956. DOI; 10. 1101/gad. 1110103
Zhou Y, Kim J, Yuan X, et al. Epigenetic modifications of
stem cells: a paradigm for the control of cardiac progenitor
cells[ J]. Circ Res, 2011, 109(9): 1067 — 1081. DOI.
10. 1161/CIRCRESAHA. 111. 243709
INERE, R, B, & ZBWEMN/MEOIELE A
KPR TR 5 R G SRt A% P AL [ ] S
5w, 2011, 31(9) : 959 -964.
Hammitzsch A, Tallant C, Fedorov O, et al. CBP30, a se-
lective CBP/p300 bromodomain inhibitor, suppresses human
Th17 responses[ J]. Proc Natl Acad Sci U S A, 2015, 112
(34). 10768 — 10773. DOI; 10. 1073/pnas. 1501956112
(Yr75:2016-02-04 ; f&[H :2016-04-25)

(it 3 &)



