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[Abstract] Objective: To perform the mutational analyses of the GATA4 gene in patients with
congenital heart disease (CHD) in order to identify novel molecular etiology responsible for CHD.
Methods: A cohort of 110 unrelated subjects with CHD and a total of 100 unrelated healthy individuals
used as controls were recruited. The clinical datum were collected and the peripheral venous blood
specimens were prepared. The genomic DNA was extracted from the peripheral blood lymphocytes. The
entire coding exons and flanking partial introns of the GATA4 gene were amplified by polymerase chain
reaction and the amplicons were sequenced using the di-deoxynucleotide chain termination procedure.
The acquired sequences were aligned with those of GATA4 publicized in GenBank by the aid of program
BLAST to identify the sequence variations. The online software ClustalW2 was used to ascertain whether
the altered amino acids were evolutionarily conservative across species. Results: Three novel
heterozygous missense mutations of GATA4, p. P42T, p. V48M, and p. S1911, were identified in 3 out
of 110 unrelated CHD patients, respectively. The mutations were absent in the control individuals. The
altered amino acids were highly conservative evolutionarily among mammals.  Conclusion: These findings
expand the mutation spectrum of GATA4 linked to CHD and reveal novel molecular defects associated
with CHD, contributing to the early prophylaxis and timely therapy for CHD.
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1.2.1 AP ZH DNA Byl % fff J 5 40 DNA
(genomic DNA, gDNA) # #2 i 77 & ( Wizard
Genomic DNA Extraction Kit, Promega) 3 $& 4} J&
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1.2.2 § 3 GATA4 JE S 7 1 H W 43 i
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(http://www. ncbi. nlm. nih. gov/ ) 1 GATA4 %t
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ST EmEY 6> 3" B 514 (5" —>3" P34 A B (bp)
2-a GAT, CTT, CGC, GAC, AGT, TCC, TC GTC, CCC, GGG, AAG, GAG., AAG 458
2-b GCT, GGG, CCT, GTC, CTA., CCT AAA, AAC, AAG, AGG, CCC, TCG., AC 554
3 GGG, CTG, AAG, TCA, GAG, TGA, GG GAT, GCA, CAC, CCT, CAA, GTT, CC 437
4 GAG, ATC, TCA, TGC, AGG, GTC, GT GCC, CCT, TCC, AAA, TCT, AAG, TC 390
5 TCT, TTC, TCG, CTG, AGT, TCC, AG GGG, ATG, TCC, GAT, GCT, GTC 379
6 GCC, ATC, CCT, GTG, AGA, ACT, GT GAG, GGT, AGC, TCA, CTG, CTT, GC 444
7 AAG, TGC, TCC, TTG, GTC, CCT, TC TTC, CCC, TAA, CCA, GAT, TGT, CG 479
1.2.3 GATA4 KN EHMAFBEMY LI gDNA Terminator ABI Prism sequencing kit, Applied
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I (PCRY R H] (Qiagen) - 43§ ] F3R 7 %t 519
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2 H#R
2.1 R E3IAHY GATA4 AR T T

AL X 110 491 TG L 2% 56 FR 1 56 KA O I iR
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P42T V48M

$1911

29 R v 62 180 v 200
A - - - GAGAASSPVYVPT | P RVPSS | ¥ LGLSYLQGGGAGSA - - - SAGPFDSPVLH|S LPGRANPAA ---
#E - GAGAASSPVYVPT P RVPFF |V LGLSYLQGGGAGSA - - - SAGPFDSPVLH F LPGRANPAA - - -
" - - - GAGAASSPVYVPT | P RVPSS |V LGLSYLQGGGAGSA - - - SAGPFDSPVLH|S LPGRANPAA - - -
kL - - - GAGAASSPVYVPT | P RVPSS |V LGLSYLQGGGGAAA - - - SAGPFDSPVLH|S LPGRANPAA - - -
S - - - GAGAASSPVYVPT | P RVPSS | ¥ |LGLSYLQGGGGGAA - - - SAGPFDSPVLH| S LPGRANPAA - - -
/AE. - --SAGAASSPVYVPT P RVPSS |V LGLSYLQGGGSAAA - - - SAGPFDSPVLH|S LPGRANPG- - - -
KB ---SAGAASSPVYVPT P RVPSS |V LGLSYLQGGGSGAA - - - SAGPFDSPVLH|S LPGRANPA- - - -
L - - - GAAAAS-PVYVPT T RVPSH L PSLPYLPSSGSSQQ- - - TSSPFDSPHLH N LQSRGTPAA - - -
& --- SATAATSPVYVPT| T RVSSM I |PSLPYLQTSGSSQQ- - - TASPFDSSHLH|N LONRAGPAA - - -
PO - - - N—-STSPVYVTP|T RGTPM| I QALPYLQAP—QQ- - - TASHFDSSVLH S LQPERGRCL - - -
F#E - - - LTSATORDSLSPE/N ' DAYFA'A AOLGSSLONSSVYA - - - AAAAADGTTGR !V 'DPGTFLSAS - - -

4 ZYT GATAd EHEERF 5 bt

3 itig

JE RAE O JIE 95 20 IE A K I R B S T Rk
1 — T L & ot A% R 38 7E 56 R 1k 0 JDE S 1 R A=
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B KB T 3 DA A 5 L5728, B P42T V4SM
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28725 52 5 2 A6 W 3L 3 gk Ak b e R R SE L BB
GATA4 K 2 AR AR 1] 58 23X 26 2 K0 W 1R &
i 53 19 A

A2 GATA4 2 F Y a1k 8p23. 1-p22,
H mRNA 1 A4 540 2 F f 6 4>t b g+
Y1R s ik 442 SRR L Y B 2 1 B BE 4R i
R FAE AL T BEARSF b N i P 4 S) 801G 235 ) 4k
(1~208) , Hr 3 i A~ Wik 48 1) B Fi 45 74 48 (216 ~ 266 .
270~321) F1 C Ui ke il . BF 45 45 #4 35% (Cys-X2-Cys-
X17-Cys-X2-Cys) 1] 55 $8 3L (A )5 ) F 19 DNA J¥ 51
T 5 - (AT)GATA(AG)- 3" J S P4 & Y F
T A0 5 R ) B SR o G O R S R SR R Y
SED F= EA LSRR RE L R DLE AR R A L
PROILES B B R i A Rk R I 1 B2 AR B
i R K FRT A e 4/ 465 22 48 i - M2 TR IR B A7
Al BUIRFF Z RSB AE. FL. GATA4 fELHER B
1E AR AT R A R AR Y . AR BESE KB
[ 3 A JHk R 58 A8 389 (o 1t SR TR 445 4 38, AR A 1T fig
B H GATA4 B 56 R 19 5% S0 1 T o] 0 g
R B 258 T S B00 IE & & BRfs

GATA4 H %0 E 1 1E % & B H A &2
TAER . /N GATAS R 76 B A IR & 5 ok 72 o

PR R B A AR m KRB, Rk
A e M 22 AR 7B GAT A4 PRI % 36 RL/IN BLO U %
e RN AR S S = I N N O 67
e RIS DUIAE A7 = AU H TE RO LR S5 B 7E IR
JBEBRE 8~9 dJET="" . GATA4 JE K i bk 4l
A F /N B R R AR O 4 R BE T BT iR SE IR
PO, GATA4 JE [H A 2 S | £ XS ORI I 55 Bl )
I =l A 1O R O -3 ) A ]|
GATA4 SLH 78 sh ¥y 0 Ik & B J7 1l & 4% 4 & 2 AF
. GATA4 FLH 55 v 2 303h W0 Ik & & B ig
BIT,

A2 GATA4 SER 2] S 3 2 Fh B 56 R
PO IS 0 55 8] B 453 L = [0 ol ke 5 L = 1) ol i
P B E S KA A ERAEAR,
ODWNIESRE R G0 ERBEAR. KT E LA
ST X R AR ot K 22 B0 O I [ U A e sk T
11285 4 BB 77 B AR B S5 005 M T i ok 8 5 JR1 1) 3 o
NS VR WS - AT 51 & 58 RO I .« X 88 A 2K
GATA4 FER RGO MER S GATA4 JEH T
/N EUBEHY 0 JE S 8 25 0L, #2878 GATA4 LR AE
AR E R B B A E A EE R . GATA4
FEH Z 5 RS A BE S BURAG BUACR A R L 5l RSB R
PE L HE 95

ZE LT R AR YR T 58 KO E 9 AH O
GATA4 B AR 35, 38 78 T 5% K MO IR 995 8 1
A3 T B A B O R M O TR 1) R B S
O3 2 L PR S IR YT .
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