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[ ABSTRACT ] Aim To investigate the relationship between single nucleotide polymorphism ( SNP) of GATA6 gene
promoter region—493 (rs144923558) G/A and —172 (rs146748749) G/A 2 sites and acute myocardial infarction ( AMI)
and their associated risk factors. Methods A case-control study was performed to collect 328 AMI patients and 344
normal controls (NC). Data were analyzed by polymerase chain reaction-restriction fragment length polymorphism tech-
nique combined with sequence alignment after DNA sequencing.  After the Hardy-Weinberg balance test, the x* test was
used for correlation analysis; Logistic regression was used to analyze the relationship between multiple risk factors and two

SNP loci and AMI incidence; linkage disequilibrium and haploid analysis was performed using Haplovview 4. 2 software and
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SHEsis website. Results Three genotypes were detected in the two SNP loci, including GG, GA and AA.  The gen-
otype distribution was consistent with Hardy-Weinberg equilibrium ( P>0.05), and there was no significant difference be-

tween the AMI group and the NC group (P >0.05).
smoking, LDLC and TG were independent risk factors for AMI ( P<0.05), and HDLC was protective factors (P<0.05) .

Multivariate Logistic regression analysis: age, hypertension,

Logistic regression analysis in three different genetic models of dominant, recessive and additive suggests that the two SNP
loci are not associated with the onset of AMI.  Linkage disequilibrium and haplotype analysis indicated that the two SNP
loci were in the same linkage disequilibrium region (D’'=1.000, r*=1.000) , and haplotypes GG and AA did not increase
AMI susceptibility (P>0.05). The GATA6 gene promoter—493 (rs144923558) G/A and -172
(rs146748749) G/A two SNPs are completely unbalanced, of which GG is the main haplotype. ~ The two SNP loci and

their haplotypes were not associated with the onset of AMI, but provided population genetics of the GATA6 gene promoter

Conclusions

region polymorphism.
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# 1. PCR W5 FF 5%
Table 1. Primer sequence list of PCR

SNP {7 15, ClE7T0A ElE7I 2] 741 (bp)

-493 (15144923558 ) G/ A i 5'-CCGAAACCACCACGACCTGAG-3’ 663
-172(rs146748749) G/ A TiF 5'"-TGGGCTCCTGATTGGACTCACC-3’

1.4 #&7 GATA6 EEBHFEX FRAh) 35 8 2w TR (P<0. 05,3 2) , BA %

Koy HEIWENEERREAE LiBE
T4 4 A R A & ¥ 47 Sanger 3% W F, & A
DNAMAN # £+ 5 B & B A AT 7 51t 3t HF 800
BB A% 3, 64 A o By T A SNP AL Bad Br 2k A
BEHAT RIS
1.5 SZitZEHHm

BT & R RHE 4 1 BMI(kg/m’) (8 E
fg % & FE [E B (high density lipoprotein cholesterol ,
HDLC) ., &8 & & ft & & & B 8 (low density
lipoprotein cholesterol, LDLC) | & fH & B (total cho-
lesterol, TC) . H i = B ( triacylglycerol , TG ) 2£ DL x+s
R4, EASNEAR ek, —AXREAFEMN 5
ik ¥ B SRR A RO ¢ %8 | Hardy-Weinberg -
Bl EE B G E R 8 A RA ¢ Bk
AT, B B A 5 R M KU DAL {8 H (OR) fo
95% & 12 X [ (95% Cl) & =, #| A % H % Logistic
B A % e R R AT AT, R B R e
Al 3 M A X 2 A SNP fLE 5 AMI X i
KB HEAT 04T, B B E % B & Logistic B V3 447
REIE SR VA BMI, 5 R B R R A RO S R AR
B %, M EAHTE SPSS 22.0 4 it # 8 K, P<
0.05 BN A LI FFE X, &4 4 F 855 XA
Haploview 4. 2 # % 81 F P8 2 H D' K r» F R 2
0.8, 7 % | SHEsis [ 3k ¥ AT % fF (R A # Ao
A

2 # R

2.1 FWA—RBIEKEEBLE
AMI AR L MU W08 LR 7K F (TG

X S RGN AN O 8 R AT A
Horh TG Mg 18] 22 5 0 2 & M (P>0. 05 ) , EAWTIT
HOAHERR AMI 21 Fb R DA i RIS 25 9 T 52 52

F2. AMI H53RAIGK TR LR
Table 2. Comparison of clinical data between AMI group

and NC group

T

B4 (fi) 236/92 220/124  0.032
TR () 63.70+12.21 45.56+12.85 0.000
BMI(kg/m?) 24.80+3.74  25.47+3.46 0.024
MRS (F(% )]  147(44.8) 84(24.4)  0.000
BEIRIG L [ (% ) ] 72(22.0) 26(7.6)  0.000
W AR S [ 5] (% ) ] 168(51.2) 56(16.3) 0.000
HDLC ( mmol/L) 1.05+0.37  1.31%0.30 0.000
LDLC ( mmol/L) 2.50+0.81  2.79+0.72 0.000
TG ( mmol/L) 1.49+0.94  1.44x1.09 0.583
TC( mmol/L) 4.27+1.08  4.92x1.44 0.000

2.2 Hardy-Weinberg - {&54&

B AMI 2H 55 0 FEZH B 15144923558 G/A Fll
1146748749 G/ A WIFEHF R X K 5 4945 &
Hardy-Weinberg (HWE) - ( P>0.05, W5 3) , %
I~ SNP A3 s 5k R B89 43 A PEAS A 98 B9 N rh ik
B TR A, BB R
2.3 HEEBREMERNES T

GATA6 #: A JH 3 X rs144923558 G/A Al
15146748749 G/ A IR AR GG (GA 1 AA B[
A, Hfr DLE 2 A SNP 67 sSFE AMI R B2

% 3. GATA6 EEEFIX 2 4> SNP 7 AMI AFBAFEER R L EERRS 5
Table 3. Genotype and allele frequency distribution of two SNPs in GATA6 promoter region in AMI and NC groups

FERBI (% ) ] IR (% ) ]
x|l HWE OR 95% C1
AA GA GG A G
AMIZH 1(0.3) 16(4.9) 311(94.8) P=0.119>0. 05 18(2.7) 638(97.3)
0.885 1.050 0.542 ~2.036
X} HE 2 0  18(5.2) 326(94.8) P=0.618>0.05 18(2.6) 670(97.4)

SNP 137 4 15144923558 Fil rs146748749 MYEdE L —3 Y, HWE ;Hardy-Weinberg -7, P {H14>0. 05, BEAIC R MERLT
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FEILFAIL R GG, 2 A~ SNP A s, 3 R AU 43 A %
A7 R PR A A E. AMI 20 %] BE 20 22 8] 25 53 1
TG FRE L (P>0.05,%3)
2.4 ZFBREZER CATA6 EEBEEIX 2 4 SNP
fLm5 AMI & imHI KBS 1T
DIBFSE 3T %215 A AMI A X 28 & 4 bk
S B PR 5 R I s A AR AR A R AR AR Y
BMI HDLC ,LDLC . TG I TC £ R thAs & k47 2 A
% Logistic MM, 2554 R I |55 il Hsw I
M \LDLC F1 TG F & AFFH AMI &9 90 37 fi s
FIZ (P<0.05) ,HDLC AR A% (P<0.05) (W%
4) o ZMFFELE R PE s il B A AR 0 2 . B 4 v i
JE BRI 1M B 55 2 0B AMI & 95 B A 305 1

% 4. AMI fE E & 1 ST Logistic B34 47

FEIE Sk a3 RS FLSRAR T , i2 2500
Logistic [EH 7081 77 2% A~ SNP i 55 AMI [/ A&
FEAT B R A AT, FE RS IE MR B AR I BMI, = M
FE B PR I 0 S FS PO o AT, LA SR AL
LA HE (OR) #195% B 15 X 18] (95% C1) &R,
B R T 45 R 2 A SNP 7 5 1 i P AR AL 5
AMI () &3 JTCA 1 (P=0.977>0. 05, 0R=0. 990,
95% C1=0.501 ~1.956) , FEAZIEYER] A #  BMI,
1o I W PR N 0 50 45 DR 22 0 b P A TR 3 T 2
B3 L (P=0.533>0.05,0R=1.366,95%
CI=0.512 ~3.643) , [Af, %F2 4> SNP v s 317 Fa
PEFUIMMAR R S AT Y R A8 5 AMI &0 A #H Gk
(%&5),

Table 4. Multiple Logistic regression analysis of AMI risk factors

95% CI

S B SE Wald P OR
TR B
AR 0.118 0.011 109. 204 0. 000 1.125 1.101 1.151
BMI -0. 050 0. 037 1.774 0.183 0.951 0. 884 1. 024
[ M =151 -0.212 0.295 0.516 0.472 0. 809 0. 454 1.443
[ HH PRI =15 ] -0.298 0.335 0.791 0.374 0.743 0. 385 1.431
[ =15] -0.757 0.250 9. 145 0.002 0. 469 0.287 0. 766
[ WM =75 ] -2.249 0. 301 55.778 0. 000 0. 105 0. 058 0. 190
HDLC -1. 699 0. 401 17.911 0. 000 0.183 0. 083 0. 402
LDLC 0. 980 0.383 6. 539 0.011 2. 664 1.257 5.645
TG 0. 350 0.174 4.034 0. 045 1.419 1. 008 1. 996
TC -1.172 0.323 13.159 0. 000 0.310 0. 165 0. 584

(P50 = 55 ] 5 2ok AR [ DR =10 ] 5 SR DO P, [ R LT =75 ) < 9 ARG I s L s [ WA =5 ] - S TR L

5. GATA6 EEB3NX 2 4~ SNP 5 AMI &% Logistic [E]J3 5> 47
Table 5. Logistic regression analysis of the incidence of two SNPs and AMI in the promoter region of GATA6 gene

L % LHER LR
P B wald > 8 PIE OR(95% CI) Wald * i P1E OR(95% CI)
15144923558 G/ A B 0.001 0.977  0.990(0.501,1.956)  0.388 0.533  1.366(0.512,3.643)
£ 58 - - - - -
1s146748749G/ A Jnek - - - - -

WA (GA+AA) VS GG;[RtE: AA VS (GA+GG) ; itk AA VS GG, ZIHE Logistic [MIEAIE T H:5] AFEY BMI & LR BRI A AR s

2.5 BEEEPAFEEMBEFERS T

iz 1] Haploview 4. 2 #F%F GATA6 FE [ 5 IX.
2 > SNP {37 5 (1s144923558 il 1s146748749) i1 7E
TS AT, 25 R B/R . D' =1>0.8 fl ~* =1>
0. 8, EAHIX 2 4~ SNP £/ fi b T [F] — 58 2 iE BT
M DI, ARPEE ST R B D R S AERI(E 1),

IR (8,3 7 5 E SR F A, LA D'>0. 8 1 #>0. 8
VS (E4di ) SHEsis W3 3547 BAA% 1R by 2t
AT, RILLL T 2 A SNP 7 5 0] 72 A 2 A f Ak
GG FAA (A <0. 01 BYTESM BT FP g Z 0% )
LT ARARIR 2 AN RS AR A 5 AMI &0 A AH DG T
(P>0.05,%6),
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R 6 2.6 HRTEER MRKEH2 4SNP AR
I 1 ! 1 SABR LSRR
: 5 8 5 AHSE LA b 7 U A TRE R BE 5 42, 1
2 5 2 5 T MR I R AR R, v R 7 S5 6T 9IS
: E e E GEAFAE—E 22 5, e T A 7 B PR AT G 0 )

B 1. GATA6 EFEFEF1X 2 1~ SNP i = ( rs144923558 Fn
rs146748749 ) E i A E & B A: 7% D'{E (D' =1.000) ;B:
R 2 {A(*=1.000) ,

Figure 1. Linkage disequilibrium map of two SNP loci in
GATAG6 promoter region (rs144923558 and rs146748749)

F 6. GATA6 EF XM BEFEE S AMI ZfFHI KB

AA g G F IR T FE AR ST AMI 4 & B 1
B, ANHEBR A AR s N R BT g, Bk, A
I7) ] % TR ML DX A7 7 o e R b BT 1 25 5 L3 F
SEBURAT B R AR, AR W (EAS) AEM (AFR) |
JE[E (AMR) BT K 2] GG GA FT AA FERHY | T Rk
M(EUR) [ (SAS) H1 HAG I 2] GG FEFAL, ixn]
RE SAEAS I I R/ NS B E A R (R T) .

Table 6. Association between haplotypes of GATA6 promoter region and the onset of AMI

AR Wi (% )
I Na Fisher’s P OR(95% CI)
1s144923558 5146748749 AMI 24 X HRZH
HI G G 97.3 97.4 0. 021 0. 885 1.010(0. 516,1.977)
H2 A A 2.7 2.6 0. 021 0. 885 0.952(0.491,1. 847)

*7. REXIEAE rs144923558 Fl rs146748749 HyE FH B B &G & ESRE S Lb 5

Table 7. Comparison of genotype and allele frequency distribution of rs144923558 and rs146748749 in different regions

) TR A LA (% ) ] SN [ AREL (% ) ]
[X 3k
GG GA AA G A
EAS 463(91.9) 40(7.9) 1(0.2) 966(95. 8) 42(4.2)
CHB 96(93.2) 7(6.8) - 199(96.6) 7(3.4)
CHS 99(94.3) 5(4.8) 1(1.0) 203(96.7) 7(3.3)
JPT 90(86.5) 14(13.5) - 194(93.3) 14(6.7)
AFR 576(87. 1) 81(12.3) 4(0.6) 1233(93.3) 89(6.7)
AMR 327(94.2) 19(5.5) 1(0.3) 673(97.0) 21(3.0)
EUR 503(100.0) - - 1006 ( 100.0) -
SAS 489(100.0) - - 978(100.0) -

SNP {37 4 rs144923558 Fl rs146748749 MIEEE—EH, BARAIRT 1000 Genomes Project Phase 3 T 2018 4F 10 A KA1 94 L, EAS: K,
CHB ;AL 70U , CHS : Hh I J 30, JPT . H ARG, AFR 4B, AMR ; S [ JEUR . B, SAS . B,

3 9% i

AN PN rS ES vy R ES LTREZS-A T EIPN
FVFZPN, W00 10058952995 B PR s | 9% A A1 i i
L1000 O AMI & T CHD [y —Ff ™ i 2 0 H ol £ 3k
DRSS AL , A v ) 2 A1 e 1 2 0 2R R B i
IWHIA I CHD 1£ 4t fa |k R & 3k 300 28, M5
CHD FHIEH B LA 500 24>, MR SRAMERAL 1A
I7RYJZ T &K AMI AT 8 BV AE SC B IR 64T &

o DRSS 00 ) A FH A SIF. T 1% 8 f 16 TR 3R A T3
LN Z2 25 M 2 NS AL D 21 7 32 B A1 BRI 52 ) )
8 — TP SR B, TR S B E AL A S 1Y
FRAE T A & B AR, Ho SN 2R N Z 45
Perp R WL —Fh, H RTA R ST UESE, AMI Y
RSB NR MM N AR R R P2
Eoe YHIPS RIS PN i Uil e TS )L
T ERA B2 S L D] A 22 25 Pk A8 22 0 AMIT B &2
PR ELAERNE X R W] R UL AL A S A B T AMI
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(R & E R AR [ Rl | 3 ] — b AN
] X IR 25 AR AE , R EORE T Y AMI 5 J8k A5 Jor
RN R AR AMT % 9 13 B2 oy | A9 2R 0 5 0
R T A5 75 S ] RS2 a8 A5 7 Bl A A 4 T A M ik s
TEALAR S AN BE R B B B B 109 10 IR, A
XK AMI &R Y 3t A% 2R RN 1) 43 T st AR AL 4TS
BIRZANERE, FE, BEER S T HEY % Wik
ST AR SCHE AR AT 2, AATTXE AMI 9 &0
WAL A T U A ER AR, T AR S B £
APERT AMI A A S HA E 22 A I RN B
PEAaE , N2 GATAG6 FERFE LT i | B
B R A s RGeS UL
it ARSI B Rk L rh AR O E RS AR R F A
HRRONEEAEH AT E AN GATAG K i)
W9 KR Z v T 0 EFT I & o R 3 PR 5 A2 T 5 |
L Y RH P , SR T GATAG J BRIFE BUAE ALC UL i
TN T A A A 2R3k (0 — B A JE R A
TP IR A DG B i, A58 U] LA b [ It
J5 U NRE BT FE R4, % GATA6 JLH J5 5 X 2
A SNP 17 15 ( 13144923558 G/ A Fl 1s146748749G/A)
MHETGERRNES AMI &R T TR,
XF 2 A~ SNP o7 s i SE R A oA | 45 o7 B PRI R A 7
ST IR : GG A1 GA FEPRARLTE AMI FXT RE 2 2y
HRM, H GG BRI AA Al f1%8748 HAE AMI 4
R B 1 B G AR 3 AR ECE AMT 41 638
(97.3% ) AEXIRAIHN 670(97. 4% ) (BG4
255 (P>0.05) , RS AMI A AH SCHK 1Y 2 [
RURAE IR, JEIG IR BRI A Logistic [1IH 434
JE 7N G i I R LDLC #l TG T & a2
NHEH AMI A B0 37 e R 2= T i e 1) A 9%
RN BT D s IEZE AMI (&4, 540 16 3 Fl
AR T R RIS AMI &9%A X1 SNP, 7E7A
WSS T I 2 4> SNP A7 5 Ak T ] — 58 4 i 4t
AR (D' =1>0. 8 il ¥ =1>0.8) , Al /=4 GG,
AA PR BARE R P GG N EE SR 5 AMI &
FEHEAT A 3 i 453 5] GG/AA By Fisher's P {H1 >
0. 05, 45 B4R /R 1% 2 > SNP 7 S5 R84 hi AMI 145
SRR b, N2 I A5 0 1 K AR R SR i TR
ZAFE A EAE 456 SME 2 Fh B R 3L R 530
GATA6 PR AT 2 5 18 45 1K N1 22 5 B i 5k IR+ A
S5K5y T, R 5 e AR B U BT 2 AEE R, B,
GATA6 Fl GATAS 45 3L Y & A Sk S B0 1
#1023 M VSD'; GATA6 I TBXS B[R ANF

FERTEC T & R AR & SRR CHD X
AMLI 33 22 5 PR35t 124 9 5 B A 22 b U366 B 28 0
BN R AN, GATAG JE KR 75 5 44 P H B R i 5L
L EE G A R 2 T P00 BESE R R 3 W 4%, 9 5
R AL S AE I P28 (CAn v Il . W DR WA A
67 2% ) DL BOR AT 48 R R (AR 1 5 1 CHD
FIGH %) 454 J5 L FEfEdE cHD & AMI iy kA &
JEAT AR, HANEIIFEIESL, GATA6 3 [H 28 25 J2:
i B AN BRI R s A LA
B PR 0 0 B B R R Y K A &,
GATAG6 [N 5 31 X 1Y SNPs M 7E AMI AR R
7 R S IEASHERR 52 i i 5 20 LK F- ), LA DM
FIIERALHE T CHD & AMI By &2k, IbAh, T3
PR 22 35 ELA ) ) R0 253 [0 () e S e, e ik e ik AR
e, g R BEA N CH AN, I,
GATA6 B2 e #E BUAE N CHD B AMI 1) & Jé ik
BT — R R0,

ARHFFEXT GATA6 FEH 7 8 F X 2 4> SNP {7 55
FEF L UG AML AN BE 0 5 B ik AT T R
PR W LA BN i B B RUSHEAT T A0 G o0 7,
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