5520 % 6 1 B RIUH & Vol.20 No
2018 4F 6 A Chin J Contemp Pediatr Jun. 2018

doi: 10.7499/j.issn.1008-8830.2018.06.012

I - GRS

IR ARR GRS % DI 14 AT IR 2 s P
RO I Z (1 Meta 53 Bt

HRARE AR EAE ORAE ORWE O PTER RAER AEE

(PHXFHIEAETAFRATRE ZA%T 2, g K 410078)

[(B=] B8 PP EABROIERE ST (NKX2.5, GATA4, TBX5, FOG2 ) MBARAFIRZ 5ME (SNP)
EERMEDIER (CHD) MR, ik KR PubMed, Google 2R . ERIR . T EdERIRARY . EHYEY
B A S b SOBAIE AR B AT B FRJE[K SNP 55 CHD SE R SCiik, 24 R—Ar S Sciike= 2 Ik, R
BEALEY [ E SOW ALK A T T 45 A IE, A I OR T2 95%CI, A5 sk FAE B SCHR 4R B, TR BCSCHk A
KBARIAIZALS SNP 5 CHD (9565, 8 LA 23 B3k, Meta 2045 R B8, GATA4 H rs1139244 Fl
15867858 14 Jk [K] U I AE 57 He PRI %8 K2 rs904018 114 1 R U A4 /E CHD AL FIXT IR h 22 e Gei 22 X, KRR
H AT A5 SNP 7F CHD 41 RN JR 20 R 22 A G 7 o B0 SCRRAM TS R /R, NKX2.5 H# rs118026695
15703752, GATA4 1 1884662, 1512825, rs12458, rs3203358. rs4841588 & TBXS5 H 1s6489956 25 {v %k P i
RIEWA P 2 RAAEGT R L A FOG2 FHEM A0 SNP FE AL P 22 7 BG 7 e i FE AR
NKX2.5, GATA4, TBXS JER AY—SEPUA (V50 SNP 5 CHD &4 A LB FOG2 JER B4 5 i SNP
5 CHD WkER . [ FELRILRIZE, 2018, 20 (6) : 490-496 ]

(&R ] e MO, ONEFERET; B TIREZEM; Meta 787; HEARE

Association of single nucleotide polymorphisms of transcription factors with
congenital heart diseases in the Chinese population: a Meta analysis
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Abstract: Objective  To study the association of single nucleotide polymorphisms (SNPs) of transcription
factors (NKX2.5, GATA4, TBXS, and FOG2) with congenital heart disease (CHD) in the Chinese population. Methods
PubMed, Google Scholar, CNKI, Wanfang Data, and Weipu Data were searched for articles on the association of SNPs
of target genes with CHD in the Chinese population. If one locus was mentioned in at least two articles, the random or
fixed effect model was used to perform a pooled analysis of study results and to calculate the pooled OR and its 95%CI.
If a locus was mentioned in only one article, related data were extracted from this article to analyze the association
between the SNPs of this locus and CHD. Results  Twenty-three articles were included. The Meta analysis showed
that there were significant differences between the CHD and control groups in the genotype and allele frequencies of
GATA4 151139244 and rs867858 and the genotype frequency of GATA4 rs904018, while there were no significant
differences in the SNPs of the other genetic loci between the two groups. The single-article analysis showed that there
were significant differences between the two groups in the allele frequencies of NKX2.5 rs118026695/rs703752, GATA4
rs884662/rs12825/rs12458/rs3203358/rs4841588, and TBXS5 rs6489956. There were no significant differences in the
SNPs of FOG2 locus between the two groups. Conclusions The SNPs of some loci in NKX2.5, GATA4, and TBXS5
are associated with CHD in the Chinese population, but the association between the SNPs of FOG2 locus and the
development of CHD has not been found yet. [Chin J Contemp Pediatr, 2018, 20(6): 490-496]
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e KM 0 BE S5 (congenital heart disease,
CHD ) J& i CoMIERN / SR I A5 2 24840 S 8 800
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WM AR 53097 K AW &R, A45E 3% (1) CHD
BLIETS, 46% HY5E K WHEFET-IH K T CHDP,
CHD & it A% IR Z AR N Z L e A5 R, [
PR CHD 1 352 A% ML I AIF 5% 2% BH G 0 14 i 22 i
B ZILRHRARA 5| % CHD, F HAES: T .0 k%
S PR F AR AR O IE & 8 2 i ke 1) J AR T 1
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(1s3729753) WIS IE AR S CHD E R P,
AHIFFE D0 JIE S e B LAY 3 s IR A SR
A F NKX2.5. GATA4, TBX5 il GATA Z & ) 4l
B SRR F FOG2 AT, ILEHE T 4 Rt A iy ir
KPR Z AN (SNP) 7EH E CHD 3% FiE
B BRI A B, PR R RO A 5
R (1L F SNP 55 CHD Z[HI KR .
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K % PubMed, Google 2 A . H[EHIM . 7
BARTIR RS . PR B 22 1 3] 2017 4F
12 A R SCHR, W Zm e RO IERG . O
HoRRT . R IRZ A M. NKX2.5, GATA4,
TBXS5 . FOG2 i il % REAFF 5 45 B HAH N A9 Sk
1.2 XERMN SHERRE

PABRE: (1) BEFERTG i saaiibt CHD (35
AMEA ISR T WRIE ) B, (2) MFsaly
ST rp E AR B RIS (3) B Hirh
NKX2.5. GATA4. TBXS5. FOG2 3 [H fif A {7 5 1)
SNP 5 CHD ¢ &;  (4) SCHP AT DL B 41
Bl a3 1345 B AR FE R A 5 SNP 5 CHD /Y e
fHE (OR) } 95% nlf5IX[E] (CI) 5 (5) Wi
] —1E & FE WIS SCRE g A TRl — X 42, s EUR 4
1 H R R M B GE SCF . HERRS i, ER
et S S0

1.3 ZFRHEEL
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Je ST RRAREARE;  (5) DNA KU (I a0 L

41); (6)Hardy-Weinberg “F-ffif ( HWE ) k5045
(7) SCHEREHPESr .
1.4 XEREEN

20 A SCHR A0 T 5 2 % Newcastle-Ottawa Scale
(NOS ) PF4RifE 1 1ZE RIS 0~9 47,
MRSy = 7 SRR R AT, Ok SOk .
WOBCHE . BB VR4 TAE th W Ak ST e A, By
I P Rl ek 5 = AU A — 2
1.5 ZitEST

DERE SR T EER SNP 5 CHD Y6 R 1%
JH OR B 2 95%CI 32 o 4 [R]— 3 A s BfF 95 3C
B = 2 i), B[R — 75 SNP 5 CHD KRR L
AT A IR, SRS O e PR
R, M P>50% B P o< 0.1 45 BAETE SRR, il
FABELAN AR s J 2z, i P T BN A A8 43 AT
A EVbR I BRI A7 8 7R B Sk b 4 2, 4 B
SCHRHAH S EE AT 5 1Y SNP 5 CHD B &
SO = 10 B SR FHBIUBE A PPN 45 2R 1
FOE IR “Uw=FE” | Egger's #5571 AT BE
TR R el ia . Egger's KRB FH SAS 9.2 %1tk
HAG 0 #r% H Revman 5.3 544
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1 23 BMNHEHIE AISE

ik i?ﬁ SNP Ze7E 247 SNP {35 CHD % (CHDZZ/FX?R@E) ﬂDeNog HWE E,:;i
13k 2005 NKX2.5 63A>G 152277923 VSD+ASD+TOF+TAPVC+TAG 110/110 IR Y 8
Jiz 2007 GATA4 723C>T rs10662215 CHD 20/50 DIHZ Y 7
Zhang 2009”"  NKX2.5 63A>G 1$2277923 CHD 230/200 QIR Y 8

606G>C. 153729753
X246 2009 NKX2.5 63A>G 152277923 VSD 160/200 1% Y 7
606G>C 153729753
XI2%I6 2009 NKX2.5 63A>G 152277923 ASD 180/200 %13 Y 7
Peng 2010 GATA4 99G>T; 50745A>T; 487C>T; NA CHD 135/114 M  NA
1220C>A; 50946A>C.
NKX2.5 63G>A 152277923
606C>G 153729753
848C>A NA
Z#5 2010 GATA4 NA 1s867858 VSD 203/201 %73 Y 8
15904018
FEI2010"  GATA4 99G>T NA CHD 120/100 IR Y 7
Ouyang 2011"" NKX2.5 63A>G 1$2277923 CHD 125/105 Mm% NA 7
BT 2011 NKX2.5 63A>G 152277923 VSD+ASD 81/52 I Y 7
Pang 2012"""  NKX2.5 63A>G 1$2277923 VSD 213/194 (173 Y 8
4822A>G 15118026695
FHK 2012 TBX5 NA s883079 VSD+ASD+TOF+PDA 287/288 QIR Y 8
1510850326
156489956
1512426660
Xiong 2013 NKX2.5 63A>G 152277923 CHD 224/121 M NA 7
606G>C 153729753
Huang 2014%"  FOG2 1208C>G 1511993776 TOF+DORV 98/200 I Y 7
452C5T; 1552G>A; 2107A>C; NA
2482G>A; 3239C>T
TH: 20147 NKX2.5 63A>G 1$2277923 CHD 50/50 (1R Y 7
BXIDENE 2014%7 NKX2.5 63A>G 1s2277923 VSD+ASD 90/50 I Y 7
606G>C 153729753
Yang 20157 GATA4 P66A rs1139244 VSD+ASD+PDA+PS 350/350 QIR Y 8
ZEH5 2015% GATA4 354A>C 5867858 CHD 309/408 Q1IR3 Y 8
517T>C 1s884662
532T>C 15904018
563C>G 512825
1256A>T 1512458
1521C>G 153203358
426C>T 151062219
1355G>A 11062270
PRI 2015 GATA4 99G>T NA ASD 101/100 QIR Y
Ui 2015 GATA4 P66A rs1139244 VSD+ASD+PS+PDA 300/300 I Y
Cao 2016"" NKX2.5 63A>G 1$2277923 VSD+ASD 498/487 (173 Y 7
606G>C 153729753
705C>G 15202071628
NA rs703752
i 2016%  NKX2.5 NA 1s6882776 VSD+ASD 226/234 Q1IR3 Y 7
GATA4 NA 1s867858
15904018
rs804287
rs4841588
TBX5 NA 511067101
rs883079
153782467
Bt 2017% NKX2.5 63A>G 152277923 CHD 98/21 mw &7

TE: [VSD] ZEfEE; [ASD] B lfg S ; [TOF] 9% UIBRAE ; [TAPVC] ik 051 s [TAG] KA ; [CHD] Je KR ; [DORV]
AU H 5 [PDA] Sk SAE A [PS]Blishik8e7s ;. [HWE]Hardy-Weinberg P47 ; [NA] SCHIA AHIEAE B .
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2.2 Meta SR H A R AL 22 R AT G . GATA4

1 AR 22 5L PR A5 7 SRR SCk b G
R A HIF 50K 2 o M 2 s DA 1 ) — 35 PRI 7 5 1
A T) 32 A 784 5 4507 6 5 CHD ¢ &R A9 B0 k1 7
BIFE (F2) o Meta /-Hr 45 R, NKX2.5
W AN 2 AT AIF 9T B8 £ 19 SNP {37 1 12277923 F
13729753 11 Fk A 7 Fn 45 37 5 PR AR R AE CHD R
HRXT IR 2 F BTG E L. GATA4 h
rs1139244 Fll rs867858 A Jk [H] 7 i1 45 7 5 PR 47 %
K rs904018 f4 5L P %1 ( GA/AA ) #5i % £E CHD i

rs1139244 Fl1 rs867858 (1) SNP (4% Jk K U F1 %5 37
FH) B OR AR T 1, ULHIX P S SNP
2 CHD AR FERE P2 1117 1s904018 [ I AI( GA/
AA BRI ORME/INT 1, BLHHIZAV 15 i JE R A GA/
AA) J& CHD KA ERZER. X T GATA4 H
A7 S TBXS FER7 25 rs883079, oK & B HAE Wi
H P ZEFAAEGIFE L FOG2 ZHhFARA
2 el 2 R AL ARIE, RXFHIEAT Meta 23047 .

%2 DMEHFET SNP 5 CHD HER
o SRR
DI T SNP fL T R T OR(S%Cl) PRR—
NKX2.5 63A>G (rs2277923)
GG/AA 10 1703/1551 0.82 1.04(0.73~1.48) 0.03 51
GA/AA 10 1703/1551 0.51 0.89(0.62~1.27) 0.02 56
G/A 13 2178/1891 0.66 1.05(0.85~1.28) <0.01 71
606G>C (1s3729753)
GC/GG 4 978/937 0.59 1.11(0.75~1.66) 0.28 22
G/C 6 1336/1167 0.67 1.08(0.75~1.57) 0.57 0
GATA4 99G>T
T/G 3 353/314 0.81 1.08(0.57~2.04) 0.48 0
P66A (rs1139244)
GG/CC 650/650 <0.01 3.04(2.00~4.61) 0.39
GC/CC 650/650 <0.01 2.73(1.81~4.11) 0.63
G/C 2 650/650 <0.01 1.41(1.20~1.66) 0.41
354A>C (rs867858)
CC/AA 3 738/843 <0.01 1.98(1.45~2.70) 0.35
CA/AA 3 738/843 <0.01 1.59(1.25~2.02) 0.62
C/A 3 738/843 <0.01 1.36(1.18~1.57) 0.47
532T>C (rs904018)
GG/AA 3 738/843 0.28 0.56(0.19~1.61) <0.01 93
GA/AA 3 738/843 0.006 0.65(0.47~0.88) 0.25 28
G/A 3 738/843 0.37 0.76(0.42~1.37) <0.01 94
TBXS rs883079
TT/CC 2 513/522 0.67 1.08(0.76~1.53) 0.96 0
TC/CC 513/522 0.46 0.67(0.23~1.94) <0.01 93
T/C 513/522 0.66 0.96(0.80~1.15) 0.22 34

2.3 %R SNP 584k CHD 42! VSD #1 ASD #Y
X5

2 H b 5L A A7 A SNP B 48 A SCHk % = 10
B, SR 2 53 0 7 AR B bR A S 5 B
& CHD 73 BRI OC &R, 3R 2 AT 1%, NKX2.5 Z: [
[ rs2277923 fi A5 FY 5 [ 2 (GG/AA . GA/AA)

MEENI A (G/A) PACHREI = 105, #BH
B PR, 1s2277923 K A GG/AA (OR=1.09,

95%CI=0.69~1.74, P=0.71) . GA/AA ( OR=0.96
95%CI=0.74~1.25, P=0.77) 5 % {ii 5 A % G/A

(OR=1.15, 95%CI=0.81~1.64, P=0.43) f£ VSD
5 X IR b 22 R R G 12277923
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X A GG/AA (OR=0.50, 95%CI=0.20~1.24,
P=0.14) . GA/AA ( OR=0.46, 95%CI=0.21~1.00,
P=0.05) 5 % fi % A Sl % G/A (OR=0.78,
95%CI=0.49~1.24, P=0.29) 7£ ASD 41 5% R4 h
S ge it o HA AR 5008 TA
SCHRER D B AH B R AR A T 4T
2.4 HBEWRIEM 4 FOEFEREF SNP 5 CHD
NKX2.5. GATA4, TBX5. FOG2 iX 4 i 3

MF 20 0 R TR R SCEk b A o, AR 4
— g LS L RS R AE CHD HR 3 At IR 20 v iy
KRBMAELR3I D, mER3I AT, NKX2.5 5 H
H1 4 15703752 F1 1s118026695, GATA4 %t A
H) rs884662. rs12825. rs12458. rs3203358,
154841588 S TBX5 & [K 11 1) 156489956 45 fif J:
RN 22 5 A 5148 L. FOG2 FE I A
R AR AE A P 22 S TG T

* 3 EBEEREROHEERET SNP 5 CHD X%

o HIER S PR SNP {37 55 FEASHR: (CHD/ X ) P{H OR(95%CI)
NKX2.5 848C>A(rs3729753) A/C 135/102 0.61 0.44(0.02~10.85)
705C>G(rs202071628) G/C 498/487 0.86 1.02(0.85~1.21)
rs703752 T/G 498/487 0.02 1.44(1.06~1.97)
16882776 G/A 226/234 0.64 1.07(0.81~1.40)
4822A>G(rs118026695) G/A 213/194 0.02 1.83(1.08~3.09)
GATA4 426C>T(rs1062219) T/C 309/408 0.58 0.87(0.54~1.40)
517T>C(rs884662) C/T 309/408 <0.01 2.12(1.61~2.79)
563C>G(rs12825) G/C 309/408 0.02 0.77(0.62~0.96)
1256A>T(rs12458) T/A 309/408 <0.01 0.68(0.55~0.84)
1355G>A(rs1062270) A/G 309/408 0.44 0.53(0.10~2.72)
1521C>G(xs3203358) G>C 309/408 <0.01 0.67(0.53~0.86)
723C>T(xs1062215) T/C 20/50 0.08 8.03(0.81~79.62)
487C>T T/C 131/96 0.15 8.39(0.46~153.60)
50745A>T T/A 134/102 0.91 1.07(0.33~3.47)
50946A>C C>A 134/102 0.73 0.76(0.15~3.82)
1220C>A A/C 134/102 0.61 2.30(0.09~57.13)
1804287 T/C 226/234 0.09 0.77(0.58~1.04)
14841588 T/G 226/234 0.03 1.36(1.03~1.80)
FOG2 1208C>G(rs11993776) G/C 98/200 0.07 0.56(0.30~1.05)
452C>T T/C 98/200 0.27 6.15(0.25~151.55)
1552G>A A/G 98/200 0.27 6.15(0.25~151.55)
2107A>C C/A 98/200 0.08 14.49(0.74~281.88)
2482G>A A/G 98/200 0.08 14.49(0.74~281.88)
3239C>T T/C 98/200 0.27 6.15(0.25~151.55)
TBX5 110850326 C/T 287/288 0.18 1.18(0.93~1.50)
16489956 T/C 1177/990 <0.01 1.80(1.46~2.22)
111067101 G/A 226/234 0.62 0.94(0.72~1.22)
153782467 G/C 226/234 0.99 1.00(0.72~1.39)
1512426660 G/A 284/282 0.56 1.13(0.75~1.69)

25 #EMESTREZREETN
X SCHRECRE = 10 R p9 ik, SR HE— 5Bk
Mk, WS IR ETRE R —E X T NKX2.5

LR FPAV 5 rs2277923 Fif) 355 R B AR 547 L R SR 5
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it

3 it
CHD 4= Bk & i #2292 6~8/1000 4~ 1% 7~ )L,
T 1R 5 7 BRI L P L v 2 9 IR 2 A R T e Y
CHD 124 e RT3 K i 8% B i (R
SRR TAEBE TR R PSS, 10 I S R 5
FER AR J 15 22 A2 T30 CHD 19 & A B 2 S i i
G A B ) A

O R 55 TR F 2 A0 IE R B o A8 rh o 4 0
PRI R 2 A B 1] 5 255 (1) 2 58 1) o 28 1 7 sk s B A
F U NKX2.5, GATA4, TBX5 MO ERI A H
e E B 3 PO AR SN F P, NKX2.5 R R 20
T4 200 L b ) e A s, BUEE T Ry 3
NRBEB B, A Meta 43 H7 315K & 9 NKX2.5 1Y
B A 57 5 rs3729753 1) SNP 5 CHD }% H. & CHD
A L, 5 Xie % PRI Wang 25 B Meta 43
Bra s —2, Mgk A7 8 12277923 5 CHD 1k
HETRMEE RN E LIRE Meta 53 Hr 45 R A —
B TERBER N TREMGIFIT, 558
()0 22 7] BE S FH T4 Meta 43 HT IO BIFGE X S0 5 h
o E NHE,  HANA R SCEE R /NEEAS (1955 1 % R
WF5T, Xt B 25 BB IT & R o £ A AR S
GE LA INES R P A5 Ve X T GATA4 B, fi
J 1s1139244 | 15867858 Fll 1904018 5 CHD ) &
B, 5 Zhang %5 Y 1) Meta 23 B 45 5“4 5
15867858 5 CHD 1Y & 4 A 3¢, 99G>T 5 CHD 1y
RETOR” —5, XL R ELIR, R e 5% ok
Kl F GATA4 7E.0 E A AL 53k . 3R 38 vl 81 24
M, WIFA RGOS S CHD ¢, A4 R
AT EEAE TR J7 ) . PR G TBXS JEPR7 A5,
15883079 MG 45 R on H S CHD (& ETJE K,
X AT BB 5 98 A SCHk AT 2 S 3 IR B0 S RE AT OGS
U S i 56 O 4 0E 52 TBXS 3 K %€ 48 5 Holt-
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7 KB FOG2 JE KAV 5% SNP 5 CHD 4 56, )il
NKX2.5. GATA4, TBX5 f5EH 28748 2 CHD &A1)
fab R E, WREHERX 3 LR O L B AT
B B O SR -, I B RRER R
LR 5 5 rp FEARE CHD (9 5 SRR A — i

RIFFAAEAE—LERE . B, BT Meta 43
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SE PRI 19 356 PR SNP A 6 e R 76 R0 46457 356 DRI 235
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0 3 RUTUR X CHD (9 5200 9 2 B AE A% N, T
LU MR E AR . R, BRERS SCREA),
16 ] Meta 23 M7 7 B3-S W 10 BREAS B 2 D /N
R SR RE AR A /)N, PR TS O 2 B 5% o it
W REWANEE., e, HFHAET
X HE L bR U (AR R BGAER . M%), CHD
FPEAE ) AR H st/ s B ok s R 2 R 2
[ RE R IR A A B 25 3R

25 b, K Meta 73 #7 W osn, h E AN B
NKX2.5. GATA4. TBXS 3 [H {1 — 26 Bl A {7 5 1)
SNP 5 CHD Wy AAA K MR K FOG2 £ H B
A7 &) SNP 5 CHD Y& A4A K, CHD rYEUHAL
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