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Effect of GATA4 Gene H435Y Mutation on the Heart Function of Mice*
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ABSTRACT Objective: To study the effect of GATA4 gene H435Y mutation on the heart function of mice and its possible mecha-
nisms. Methods: Our research included in 2 groups: Wild type (WT) mice group and Gata4 H435Y mutant(Gata4 H435Y) mice group, 6
mice in each group. The heart function and the ratio of heart weight to body weight (HW/BW) were compared between 2 groups; the my-
ocardial morphology was observed by Masson staining; the mRNA and protein expressions of GATA4, Sox9, Scleraxis, Tenascin and
Aggrecan were determined by RT-PCR and Western blot analysis. Results: Compared with the WT mice, GATA4 H435Y mice group
showed decreased LVEF, LV fraction shortening and increased left ventricular internal diameter at end-systole (LVESD)(P<0.05). The
BW and ratio of HW/BW of GATA4 H435Y mice were obviously lower (P<0.05), the heart weight showed no significant difference be-
tween 2 groups (P>0.05). Masson staining showed that there was no significant difference in the myocardial fibers between the two
groups, but the collagen fibers of myocardium in WT group were deeper. The mRNA and protein expressions of GATA4, Sox9 and Scle-
raxis were decreased in GATA4 H435Y mice (P<0.05), Tenascin and Aggrecan showed no significant difference between 2 groups(P>0.
05). Conclusion: GATA4 gene H435Y mutation may affect the expression of extracellular matrix genes in cardiac muscle by reducing the
expression of GATA4 and downstream genes, thereby impairing the cardiac function of mice.
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1 Bk 5%
1.1 SEEEh# E1E 3R Rk 7

SEE BN : C5TBL/6 B A= RL/INERIA SE T B R R R 2t s
B E RS 3, GATA4 KL H435Y v 55825 /N iR
B AT R, A SE5 F/IN B AR 3R T R R R
MBS EBE DR E WG . DR/ 8~12 JRI#E
/N T S S i34 ST S T 3 ) A AR 1) ) SORH G Y S B
EILY/ R (e SiEII S

F 2R 7] : Masson B85 & T3 = R AP HABIS
ST, RNA $2 B0 & Invitrogen A (USA), S st iR &
FINSE I 5 £ [ 2% 51 SR A e =X 2 Rz 357 5 0 T Takara /3 )
(Japan), Nu-PAGE i #i| it Bis-Tris 4%~12%l5 T Invitrogen /%
AJ(USA), 45 B4k 27 52 D't S5 BN IR T Thermo Fisher 2
FJ(USA), FEZALLS /N i BB 75 REGE Vevo2100 I [ Vi-
sual Sonic /7] (Canada), /Nah¥RFIRFRIFHLIE B Matrx 2\ ]
(USA), HLFKFEET Satorious /A (Germany), PCR {3 H
Bio-Rad 2\ F](USA), HLyK A F % AW T+ Invitrogen 23 w] (US-
A), R FERAGSIE FAL = AL B A R A R
1.2 BEFME/NROINEE

WT 41/ Gata4 H435Y 21/ LA BEALAER 6 /NG, AL
BTHFA 2% 5 R0t B RFE T AT BRI o BRIV 04/ B
ZEMU EMEL ST AN & L i Vevo 2100 85/ 3 4y
K 2R GEAT O NERB PSR 2T , LS LB P /) B O JIE 85 ) B
KAEE, M Ae0 2 & K AR W P42 (left ventricular internal di-
ameter at end-diastole, LVIDd) F1 720> 28 Y5 45 A 49 P4 4% (left ven-

tricular internal diameter at end-systolic, LVIDs), Ffi1+%3/NELAY
720 2 5 1143 %% (left ventricular ejection fraction, LVEF)HIZE.0»
ZE 45 %3438 (left ventricular fractional shortening, LVFS),
13 NREFEDEEENE

i R R AP A /N R A T HERR PR B TR o ARSERR I/
B, TGO IE D B T UK TR B B R ER 22 il (PBS)Hh , I+
TR O IR AR IR, BY TR 25O JIE il 48 e 1 &8, T
OB AR O R TR AR , A5 FH 23 BT PG o ol T O
LR
1.4 Masson @M 2/NRONEALNRERS

ANERUCBERRF S A 22 5 H I v T, JBE K, A e 1
R LAY R S 2K, BT AR IRER - B R AL #E 40 min, 7K
VEIG LA 10 min, ZEIR/K ST Wi s 2% M Eh BRI AS 73 4
FHAR W 5 1% 00 A 2L RV L 1 2 15 min, Z8187K wiist s 1%
BEEARR KA TRACEE 5 min, 4235 FH 2% 524 4 (0 8 min; 1%
BERR W o€ 2 -3 IR K GBI PR et o HUBE T WL
EERIHIIRIC R,
1.5 qRT-PCR #&ll/NR /O ALA R R EE R IEKFE

PCR N 2R P A6 2%, BGE B/ RO ILZH 2, FIZHZE RNA
PR G FLIBOE RNA, R4 PrimeScript 1955 5350 & Ui ]
PHATE cDNA G WSRO (:37C (15 min,85C 55,
4°C {395, 7F Gene Amp PCR Systerm9700 F i#47.  F Applied
Biosystems7500 %1%¢ 5 i€ f PCR [ i#E4T PCR J i, ¥ 14 2
95C .305,95C 55,60C 35,340 ME#H ., KA RT-PCR iz
7 & K Gatad .Sox9 . Scleraxis , Tenascin A1 Aggrecan & [K &
I B SR i E EHEERL AP w6 B, 51 S s
1 JOR , S HmimE -3- BRI AU (GAPDH) N N2 (A,

x1 319F5
Table 1 Primer sequence

Primer Forward5'-3' Reverse5'-3'

Gata4 CCCTCCATCCACCCTGTCCT GGCTGTTCCAAGAGTCCTGC

Sox9 GCACTGGGAACAACCCGTCTA AGGATCATCTCGGCCATCGT
Scleraxis GACAGCGATTCGCAGTTAGGA GCCCAGCTCAGGTCCAAGGT
Tenascin ATGCGTGGAGAATGAGTGCG AGCAGGTGCCATTGATGCAG
Aggrecan TCGAGGACAGCGAGGCC TCGAGGGTGTAGCGTGTAGAGA
GAPDH TGTTCCAATATGATTCCACCCA TCCTGGAAGATGGTGATGGG

1.6 Western Blot 77354 Ml/N iR O LA R #8 X B B Rik 7k F
BUGE 7O WL 250 me)PE U R (1, & SR AL B4R,
80 V HiJE T ALYk 30 min, fERES A B IS A 120 V AR
FLK 1.5 h, Sl REACK 8 %8 2 PVDF X ., BUT PVDF
B, BT S%BE R IR E A 1 h, SAnA—PRNS,
ACHWER IS . H PBST M PEAK 3-4 YK, 44K 15 min, IIA 5 —
BUAHXS B —HiFE 2 h, A TBST W YA 3 ¥k, &K 15 min,
TNAGE 7t 5527, F Image T340 25 K BE L, DL H Y 45
W55 GAPDH A9 I BE(H FUAE R WL ZE 1A R kK F o
1.7 GitFEHZE

JIT A S E AL 3 Y, BiE VAT Graph Pad Prism 5 g1tk
PEHEAT 0T JE IR bRfE2E(xe )FR , P LB T A 57
BEAS R BEFT 0T, L P<0.05 925 S HAT SEit278 X

2 #R

2.1 WAMNROINEERLLE

o FHHR P 2R GE X 41/ RO DI REHEATITA , 45 2R R (3%
2, P 1) P/ B JE R 55 45 4 o UL W 8 5% 4 5 GATA4
H435Y 4H/NEL LVEF f1 LVES ¥{% T WT 4/ FL(P<0.05),
LVIDs Ft WT ZH/MR 55 (P<0.05), LVIDd He WT 4/ RS 5, 15
Wil 2= KT8 125 L(P>0.05),
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Table 2 Comparison of the cardiac function indexes between two groups of mice(*P<0.05)

Groups LVEF(%)* LVFS(%)* LIVDs(mm)* LIVDd(mm)

WT group(n=6) 62.41% 7.15 38.43% 4.13 2.62+ 0.43 3.95+ 0.55

GATA4 H435Y group(n=6) 58.74% 5.68 29.84+ 6.22 3.07+ 0.39 4.16+ 0.47
22 MAMRHBFEDREEEROE /FEEEER FIE(P<0.05), O JETE B (022 S g 14 L (P>0.05),

5 WT ZH/NEUAH (3R 3), GATA4 HA35Y /N IRTR 8 O E / (R LB i T F3(P<0.05).,

R3 AANRHEEOEEEROE / FELLAIELB(*P<0.05)
Table 3 Comparison of the body weigh, heart weigh and heart weigh/body weigh ratio between two groups of mice(*P<0.05)

Groups Body weigh(g) Heart weigh(mg) Heart weigh/Body weigh ratio
WT mice group(n=6) 26.41% 0.43 122.33% 6.15 4.67x 0.24
GATA4 H435Y mice group(n=6) 23.65+ 0.57* 108.35+ 5.39 4.12% 0.18*
2.3 WAL Masson feBLLE Z5; 5 WT H/NEAH L, GATA4 H435Y 2H /N O JIUIS B 41

P2/ RO WA ZRY) 4T Masson et SR (8] 1), A/ ZeGE )Y T B R EEAR
B JULAM (21 ) HE S 3 5 B0 O IUNUROE S 5 8, D0 i

WT mice group GATA4 H435Y mice group
1 FENRDALAL Masson e LEE (R 5510 400 £2)

Fig.l Cardiac tissue morphology in two groups of mice observed by Masson staining(magnify 400 times)

2.4 WA N D ALAE H GATA4,Sox9, Scleraxis, Tenascin F 30-
g E= wWT mice group
Aggrecan mRNA FRiZ Ry LLE =
flﬂ [E] 2 F)]"/jf\‘ ,GATA4 H435Y gﬂ /J\ Eﬂ E(] GATA4 Sox9 %ﬂ E 204 B Gatad H435Y mice group
Scleraxis 3[R ik K E K T WT 4H /) [ (P<0.05), Tenascin -g
Ml Aggrecan BE[RI R AK VA B PR, (ML 257 K5 EE s
X (P>0.05), B 40-
2.5 FAMNROAAL B GATA4,Sox9,Scleraxis, Tenascin F1 %
Aggrecan B HRIZHI LLE §
v Q-

K 3. & 4 i/~ , GATA4 H435Y 20/ E Y GATA4 Sox9
Fi Scleraxis & [ 5 MKT WT 40/h . (P<0.05), Mimg4

3 > S AR & L (P> K R
Tenascin #fl Aggrecan EAFRIE BT 0. 225 (P>0.05) B 2 BAE/NR GATA4 Sox9, Scleraxis, Tenascin #1 Aggrecan mRNA

3 9k b5 3% bL 35(*P<0.05)
Fig.2 Comparison of the mRNA expression of GATA4, Sox9, Scleraxis,

. N s
2 i 4| l\%}i‘i‘(extracellular matrix, ECM)Xﬂ‘?'DEEE GEL Tenascin and Aggrecan between two groups of mice(*P<0.05)
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¥T mice group

Gatad H435Y mice group

GAFDH
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3 Western blot #& il #ZH/NR O AZHZA B GATA4,Sox9, Scleraxis.,
Tenascin 1 Aggrecan & HRix
Fig.3 The expression of GATA4, Sox9, Scleraxis, Tenascin and Aggrecan

Scleraxis

protein between two groups of mice detected by western blot

B WT mice group
1.5+
B Gatad H435Y mice group

relative expression level of targel gene protein

o i

&

&

4 WANROANEALR B GATA4,Sox9. Scleraxis. Tenascin F
Aggrecan & AR LR
Fig.4 Comparison of the expression of GATA4, Sox9, Scleraxis, Tenascin

and Aggrecan protein between two groups of mice

W& E MUIRERTE iR & AR # EE VR AP, Sox9 3 FE AR
G IRE R T LS A R R R DG A, Zh
SEBG I 5E s Sox9 S 5.0 ik i B A0 N I 2 (Endocardial
cushion, EC) ML H , Sox9 H& Ak AT 3 350/ BRUK O P B3R
BAREWAGYENE H, Sox9 FE R I8 AT 52 1w 201 it S8 i e AR ik
T, I S HUR R A 4 A i N T, B, Sox9 B E IR
KB DFEPARE EEILA , Scleraxis J&— LA FUIEE - 1
- 189 (basic-helix-loop-helix , bHLH) 45 #4 4% 5 [+, 235 F Al
Ji A AL, IR DR B R R AR, B
7R Scleraxis ¥4l 12 B L L ECM B RGE , T g2
ECM Rl 45 %) 32442 Scleraxis 7 L s 3o 85 F 5t i 4
2 T (MMPs) P 2 35 H 5 A 5 O A9 45 21, 5 PR o/ N B A 7
TEAE FI UL IR B2 2680 S B 0 A g, i e b =

FLHP T Scleraxis A] LA 50 JJUBCET 2k 40 1] JULISCET 4 200

FRFEAL , 3 PRI I 1 B UV SCET 4 200 K o2 L L

CTEALFREE T RN T 2 JRe I 1) 25 2R sl A e Js B P A 338

A,

GATA4 ZAEFRFOIER H HOCHEMER St H ¥, 1RO IBES
S PR R T EAE P, GATA4 JEH0 R R & BIBLE 43
e 8 I HA 22 bl S DR AR B A PR ] S #4508 5 4 FH 7,
HETRTE 3R] GATA4 JER 2 5.0 HER B I 2 A3, i
Y41V 1 AT 151 20 SR | i 1 (O R S o | e RN 1)
REAYAEHFP, PRI 5 AT RSN SIZ BT &2 B Sox9  Scler-
axis . Tenascin Il Aggrecan 7] fEJ& GATA4 TFHFE &L, I H
GATA4 1] B S i )8 5 4 5 K 1 Sox9 , Scleraxis , Tenascin I
Aggrecan 7k ECD JEISUH R — 2 HIME Y, 7EdbiEnliz |, 3%
ITESE T GATA4 JEK HA35Y i s 78/, k20 W if
T GATA4 JE[R HA35Y {7 5 58748/ N AR IR, JF4R5E 1 1Elk
N SEEG f Gatad BEPH) HA35Y iz i %) 4 B ST i 58 5 ) 152
Wi o ASCHRMFFEAE R s 5 B AR /NG HE , GATAS HA35Y
HH/NELO TR Z B IR TR O T R A, O T/ R L) 5
Masson 4 (045 R i 78 S AR 2H /I BB 21 24 15 B 5 B A /) Bl
A EHZ T Gatad Sox9 Fl Scleraxis Fikuk /D, #2R GA-
TA4 H435Y Z75(fi GATA4 JE[H [ B3 kK TR, I 7l fgil
Tk B SR AR S BOR BiF #E LY Sox9 Fil Scleraxis ik i T
B, 20 L ECM B PR  e35 , S 300 ILAH SUR 2T 4k b
HRZ G /N RO T RESZ 0 O ME R T 32 BRI o

OIELR T R—DIEHE A R, W M A A T A
¥ AU SE R GATA4 IEREECIER & B FTIRE M 4ER:
R EIRWEEANEA 8 GATA4 BN R SHEOIE T
RO AL TR BT
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