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Interaction between Human Platelet Alloantigens3 and Traditional Risk Factors

in Acute Myocardial Infarction

CHEN Yun'?, ZENG Xiao-jing'*, YANG Fang', ZHANG Jing', LUO Fu-min'
(1.Department of Hematology, Faculty of Laboratory Medicine, Guiyang Medical College, Guiyang 550004, China; Min Zhuang
Road Cadre Sanatorium of Armed Police Headquarters, Beijing, 100195, China)

Abstract; [Objective] To analyze the interaction between human platelet alloantigens3 (HPA3) and traditional risk factors in
acute myocardial infarction (AMI). [Methods] The study consisted of 215 AMI patients, the controls were selected form healthy
people. Total genomic DNA was isolated by the phenol-chloroform method, and HPA genotyping was done by the polymerase chain
reaction method using sequence-specific primers. Meanwhile, regression analysis was applied in assessing the genetic risk factors to
AMI. The method of crossover analysis was used to study the interaction between human platelet alloantigens3 and traditional risk
factors in AMI. [Results] (1) Compared with the control group, the difference of HPA3 gene polymorphism were not statistically
significant (P> 0.05). (2) Compared with control group, there were no interaction in HPA3b allele with age (<60) (OR = 1.361,
95%CI = 0.824-2.250), and interaction analysis confirmed the abated negative association of HPA3b allele with smoking (OR=
0.238, 95%¢CI 0.130~0.436), hypertension (OR=0.415, 95%CI 0.248 ~ 0.695), diabetes (OR=0.279, 95%CI 0.122~0.640) or
dyslipidemia (OR=0.372, 95%CI 0.212~0.654). [ Conclusion ] There may show abated negative association of the HPA3b allele with
smoking, hypertension, diabetes, or dyslipidemia in AMI.
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BEH 3 TLEW A ORI R e, NS HED 20
Je TAERSERL, AMTTREC A B B TR B 53
THEY A EE K B GRS 2ok O LR SE
(acute myocardial infarction , AMI) & T 2 FE[H iz %
PRGN o WFFE 5 I L/ Al e ek e T ) S 2
(glycoprotein, GP) SZ AR i/ IMR BT R FITHAL
SN IMAEIE Y 2R 2 —, GP b/ a1
RN e = e BN A e B [ A 2 -3 (B E I 0
TREAMT GP I b b ay A2/ i 5T 5L (human
platelet alloantigens—3, HPA3) LK i 2 &5 M5 2tk
O UESERRIE TR D, T AMI #9552 24 HE A
FIEGEfG RS N R A RENR AR SS HAE ] TRl A SC
KSR 51 W) - 2 REGHE S (sequence—
specific primers —polymerase chain reaction,SSP —
PCR)FARY 1Y H A9 BED , #E4T HPA BEPH 73 2 |
5T HPA3 BN 22 250 5 2k O URE AL 5 S8t A AH
Kbk,

1 ##H57%

1.1 HRMNFREIRE

W2 . 2010 4F 4 H 2 2011 4F 8 A fE St BHEE
=% e i I I Be 0> N BHE BE 9] & B9 AMI B35 215
@i, BUBEN, Herp 3170 491, £ 45 6], f A e 19 1
& 1979 4F WHO 2 WibRifE >, 747 e Ik i 52 1k
S (—3R7E 40 9, PSR 60 5], =S
110 1), WURE 5 1), BRI B | IV 5 9 ek e
PEB ; AEWY 36 ~ 79 &, FHLAERY 61.05 (S =
10.27) % 5 & 9 MRS 135 11, 45 0l PR #
65 9, A IFIMLBE S % # 127 6, AW 130
i), AL 110 i, XFHRZH 210 4], Horh b
168 4], 2 42 5] 4E44 38 ~ 70 %, P-4 60.74
(S =6.88)% , DUBEN , B R R AS Be 1132 il R AR
K, 2o s AR | S 00 = A A A5 HE B O i i A
PRI MR PR BRI I B | I TR o R e M 9
T
12 FENRESKHA
121 A B dbat s S A PR A R TU-
1810 24hrl 70 61T, 36 [ ABI 24 7] PE9700

P14, 8 E Eppendorf 23wl B6EE PCR § 144, 98
Bio—Rad /3 H] DNA £ 53 Hr 4% Gel Doc EQ %55
1.2.2 3% A PP Sigma AHIEAM K, 7
PEF Biowest /A B BEJgHE, K& EAEY TRERARA
F] Taq RAEHE
1.3 FEPE
1.3.1 DNA #& R -5 07 242 U i 5&
[KIZH DNA, /76 DNA % T TE 22, & T-20 C
(eI
1.3.2 PCR 314433 WitSH3CHk[3], NS
KA A K ZE (human growth hormone, HGH) |
PP BE N 429 bp, 1 B EESERR AR W) TR
BN Al A AR L. HPA3a GGG GGA GGG GCT
GGG GA,HPA3b GGG GGA GGG GCT GGG GC,
HPA3 A 3514 GAC CTG CTC TAC ATC CTG GA
230 bp, WZMR (HGH) L5149 GCC TTC CCA
ACC ATT CCC TTA, F#51% TCA CGG ATT TCT
GTT GTG TTT C,
133 PCR R m4k % 10xPCR Buffer 2% i 2.5
pL,dNTP(2.5 mmol/L. each)0.5 nl.,MgCl,(25 mmol/
L)2.0 pL, JFFFRE S PES 19 (10 pmol /L) 1.0 L x
2, NZ 519 (5 pmol/pL)0.5 pL x 2,Taq (2.5 U/
wl)0.4 WL, DNA(100 ng)1.0 WL, BAAFH 25.0 wl,
1.3.4 PCR RE &4  FZEPE 94 °C 5 min, 94 C
305,60 °C 30,72 °C 90 s, 30 {EFF, fitJ5 ZEAH 72 °C
5 min, 4 °C PG,
1.3.5 3 = 4pshml BPCR ¥ =4 10 pL,
TE 2% B R WIS (75 0.5 pe/mL RILZ5E),0.5
x TBE Z& il (Y LUk A, fE R 100 v B HLR T
HL UK 30 min, & BN MR R G WA R IR R A
LUK
1.4 ZitA*

Bdli I SPSS17.0 #4247 734, BILA «=0.05
VE SRR B0 7K o, 5 DRI 7 R i PRSI 32 R AR 48
TR S BILLRXT BEA ] ) Hardy—Weinberg “F-
7 (H-W A7) 4G 56 147, 35 PR 22 251 B A 9 ) 1)
25 X KR4 HT, AR e B RE DA HUAE EE (Odds
Ratios, OR) [ 95% 7] {5 IX [] (confidence interval ,
CHFR,
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2.1 DNARENEZLR

{28 A M E TN E $EH DNA 4612 . ASBF
FEM A/ Ao TEAE 1.8 2547, HEBE R 100 ~ 200 ng/puL,
22 HPA3EEDEY HE=EE

WS Bl 5 [ N AR IR 350 429 bp,
FL UK 45 5 R B LA AT ULV B i N = Bl B
L ok SR G R W TCAH Y R B AL
HBR NS IR (B Be /N R 429 bp) S AT UL T B
RS R 1 (v BeR/ Ry 230 bp) , 3R A A B
AUREDE , Z5R AR (&1 1) 0kGE 1~ 6 B3
429 bp NS B H Y 55717, 1.2 o A HPA3a i
I 230 bp HYHESFPESRAT, O HPA3aa AL JKIE 3 4
i HPA -3b H B 230 bp W9 47 1 &4, N
HPA3bb #1; JKiE 5.6 T HPA3a 1 3b #1121 230
bp BRI 45H7, A HPA3ab 8, kil 7 WDNA
Marker( 100 ~ 600 bp)

3aa 3bb 3ab

1 HPA3 E[F PCR # 7= 4 i) B ik [
Fig.1 Electrophoretogram of HPA3 gene PCR product

2.3 HPA3 EEZ&ME AMI A RAR S
DL H=W SP7AG 56 5 PR AR 1 45251 B AMIT

ZH FIOGT H2H S5 s B PR A G A 5 B e PR AR 3 A 2
SRGEH R L (P> 0.05) 454 H-W A2 e,
B AR i x? kg i iy HPA3 JE N £
AMEAE AMI LR R B A 22 7 RG24 X
(P>0.05,%1),
2.4 AMI ZEFn% BR 4R I PR 28 R bb e
24.1 MR FEE 215 F) AMI B EH A KB
58, B 170 B (79.07%), FIHER (59.26 =
10.72) %, 21 45 151 (20.93% ) , E-H44E#E (67.78 +
3.9N% Bz ol 3.78: 1, &k AMI B#E A
WA E T EMAEE JEHH R DT HERE E
SAGIEE X (P<0.05),
242 BBEGRAEREE T AML XA % v 09 o0
AMI 2 FIG REALIG RS R LB (3R 2) . AMI 4
ey I B LA S AR NG T R, 25
BGitFE L (x> =5.224,P < 0.05; x> =7.387,P<
0.05) , M FEAFE#4 R AR AR > 188 A7 0% 8 & 9F
DRG0 2 955 N B0 T AMIT 41 5 % iR 2H 22 ¥
it L (P>0.05),
243 HPA3 AR5 E%EKREZAE AMI FH) X
ZAER BRI TEE O SrHr HPAS BEH 5 1%
Sl R AE AML TR S HEARH, (50288
AR PUM AT R A G R, RN 28 TR R
AR T R S 2 58 T R e B P (OR) id A
OR11, HUpl 2 5 TG s H AL L e I R i fa b
PE7 R ORo, ORgy, FIARHERL 0 T 1 BB &
RN OR {8 (243 OR,, = OR,,./ORy x ORy,95%CI
= ORL'/W) | AE AMI 21 5 X} B8 2 v 43 51 4 57
HPA-3 JE[H b B S54E#Y (F <60 % HI4ERE > 60
& HEAT 3T ) KR SR R IR | IR S R SRR S
P R 2 A AR FE AR (3R 3) . 24 95%C1 4 1.0
B, B A PRI AN D AN AESE BAE 5 T 24 95%Cl
AMIFE 1.0 B, FORPAZ AEEAC BEAER, OR i

F1 AMI A53HRA HPA3 EE R fnE F IR =R
Table 1 The genotype and gene frequencies of HPA3 in patients with AMI and in controls

Actual frequency (predicted frequency)

Gene frequency

Hardy—-Weinberg equilibrium Chi-square test

HPA3

aa ab bb b X P X P
AMI group  60(66.943) 120(106.054) 35(42.003)  0.558 0.442 3.722 0.054 5.689  0.058
Control group 78(84.145) 110(97.571) 22(28.285)  0.633 0.367 3.431 0.064
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Table 2 Characteristics of study participants
Control group AMI group Statistic p
(210) (215)
Age 60.74 + 6.88 61.05 = 10.27 t=0.16 0.873
Smoking (%) 108(51.4%) 129(60.0%) X' =3.164 0.075
Drinking (%) 86(41.0%) 106(49.3%) X' =2.991 0.084
Family history (%) 30(14.3%) 45(20.9%) X' =3.227 0.072
Hypertension (%) 91(43.3%) 117(54.4%) X' =5.224 0.022
Diabetes (%) 43(20.5%) 59(27.4%) X' =2.826 0.093
Dyslipidemia (%) 97(46.2%) 122(59.5%) X =17.387 0.007
£ 3 HPAD EFMNEESESRERERE AMI FHZEER
Table 3 HPA3Db allele and traditional risk factors in the interaction of AMI
Interactive variables AMI group(n) Control group(n) OR 95%C1
HPA3b allele age( <60)
- - 36 49 1.0 -
- + 32 25 0.857 0.152 ~ 4.819
+ - 98 85 1.681 0.526 ~ 5.374
+ + 49 51 1.961 0.481 ~ 5.929
Combined effect 1.361 0.824 ~ 2.250
HPA3Db allele smoking
- - 10 40 1.0 -
- + 50 38 4.514 2.103 ~9.691
+ - 76 62 0.858 0.505 ~ 1.456
+ + 79 70 0.921 0.578 ~ 1.465
Combined effect 0.238 0.130 ~ 0.436
HPA3b allele hypertension
- - 23 46 1.0 -
- + 37 32 2.712 1.484 ~ 4.956
+ - 75 73 1.173 0.656 ~ 2.096
+ + 80 59 1.320 0.828 ~2.103
Combined effect 0.415 0.248 ~ 0.695
HPA3D allele diabetes
- - 49 61 1.0 -
- + 11 17 2.298 1.252 ~ 4.220
+ - 107 106 2.853 1.165 ~ 6.990
+ + 48 26 1.829 1.058 ~ 3.163
Combined effect 0.279 0.122 ~ 0.640
HPA3D allele dyslipidemia
- - 19 42 1.0 -
- + 41 36 2.935 1.555 ~5.543
+ - 74 71 1.166 0.668 ~ 2.036
+ + 81 61 1.274 0.800 ~ 2.029
Combined effect 0.372 0.212 ~ 0.654
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KT 1.0, ERBFEER, OR EH/NTF 1.0, 2R H5HT
YEM .

F3LR R OHPA3D SR 54 <
60 %X AMI & AFEFEAC HAEH (OR = 1.361,
95%CI = 0.824 ~ 2.250); QHPA3b S JE [ 547
WK S P v I OB DR | IR S s X AMI
RIFAELEAEH (OR=0.238,95%CI 0.130 ~
0.436;0R = 0.415,95%CI 0.248 ~ 0.695; 0R=0.279,
95%CI 0.122~ 0.640;0R = 0.372,95%CI 0.212 ~
0.654) , AHEPIVEM

33 i

3.1 HPA3 5 AMI KX &

Lekakis 55757 W, 24 HPA3b S5 4 S A 4l
HFRAMEIKEE SRR, 5 KB ST BHam kO
WURESE | AN 5 % AR ST Bedfa i O WU AL sl A Fa
ERLOBOR, TR IR ) R v & AR O A S
£ 5 HPA3 FEPR TCAH G o A S5 s Jb st AL
DXBUBN 212 612 5609 3 T 106 491 fd Bl
HEAT HPA3 LR Z PRI, & B HPA3 23510
SRR SO AR B VIR OG, SRR 1A
HPA-3b %5 F 3 J& HPA-3aa 445 1 LA W0
I AU 4 2.105 4% , 171 76800 S8 AR R A8 2 Bk
PRI R T 3 22 57, #0A GP ILD Y HPA3
22 A R DU N U0 98 Al ST S R R
JEHAEAERS > 45 S ABEH R, AHF5E
LT HPA SE K 2280k 5 AMI &6 10 ¢ Rk T
KT, A5 H HPA3 RN LA METE AMI 2H F11
X IEZH 2 G2 E R L,

32 AMONEENESREERESER

SCHRARE O AR B ORI S
WOBEIRAG LS AMI BEGER N2, 4F
52 AMI RS SRS 2R, Rl AT % 1 e i
R W TR, TR AR P HAER RECE &, 50
Va2 e AML KRBT, X 5 imkk
WERCR PRI VR AR DG WA AT 82 K R R 55
(et T A— S A A 2 el R 50 ok ks A A A 1Y)
AR R 5 R T H IR =R TR, mT R h ko

AL, Al e AE I SR R A2 I R Logistic
BUR S HIFFEAT | 5% IR 3R M Ae BAE F X 2
PETENK R A AE & Az VR FIAS A R0 58 | o Il
s MRS SR SR KR A R R I fE R

ARWFFEH, Lotk AMI B LR AE S & T 5
PR I HERASUD THEERE  ZRA 5T
S0 S T AMI ZHRTGE R H W AR R B 1 25 5
TG S, BB R B R R A A
PO U BE ()15 0 5 00 BREH A7 A I 3 25 5 . AR
BRI £ E AMI 20 A B8 20 18] JC I & 22 5% (H
B P REJE 2P O IUEPE R IR I AE R R R . Rt
s il A e FE B DR 38 DG e bk O JULASE 6 1 — 2 191
B i 2 R I AR Y
33 ERS&RGREEZENZEER

SO NS K A 52 Z 4 FE A G e s s
IR SN0 AELE R - B 58 HAE I, Pellitero
ZEUSIHR Y GPla (1) 807T &K 2845 ok (A1) GP M a 1Y
PIA2 A8 W 238 i 2 2R0OWE BRI 42 A= 3 bk I e 11
RUES: , A B 5% 3 2o 78 AMI 2 5 %3 HR 4 o A
HPA3 HE [ b A 54 (17 <60 % F4EIR>60 % i
FFA3HT ) WA s | o I R PR | I B S
15455 f 6 PR 2R 0 0 A8 B AU 43 B 45 . HPA3D 4%
PR 5 AR <60 2 X AMT &R AS A7 78 28 B AE
FH s HPA3D S50 3k PR 545 W B A o il s B PR
Wi . LRSS 306 S0 X AMI R AETEFS BT . ik
M HPA3D %507 FE P AE AMI & 955 (94 H AT 6
S WA P e I R RS B A S e s A
TG, S HPA3 JER 25 0E 5 AMI &%
AN M ) SR R TR

SE WK

[1] Bergmeier W, Piffath CL, Goerge T, et al. The role of
platelet adhesion receptor GP I balpha far exceeds that
of its main ligand, von Willebrand factor, in arterial
thrombosis [ J]. Proc Natl Acad Sci USA, 2006, 103
(45): 16900-16905.

[2] Nomenclature and criteria for diagnosis of ischemic heart
disease. Report of the Joint International Society and

Federation of Cardiology/World Health Organization task



2 4] W

B AF. HPA3 FE GG K P R A SV O IUREBE A 32 HAF HY 261

(3]

(4]

(5]

(6]

(7]

(9]

force on standardization of clinical nomenclature [J].
Circulation, 1979, 59(3): 607-609.
Kupatawintu P, Nathalang O, Charoen R, et al. Gene
frequencies of the HPA-1 to 6 and Gov human platelet
antigens in thai blood donors[J ].Immunohematol, 2005,
21(1): 5-9.

XL, Bk AL AT AT I B H-W P G
B [J]. PR I BEARR, 2010, 35(1): 90-92.
Liu H, Hu YH. Hardy—Weinberg equilibrium in genetic
epidemiology [J]. J Central South Uni (Med Sci),
2010, 35(1): 90-92.

FEME, TS BRI, A5, AT AR IR - R A2
HAFBTFE RN S RS [) ] p A
2005, 26(1): 54-57.
Wang PH, Shen HB,

e,

AT

7J<Am\,

Chen F, et al. Study on the
significance and application of crossover analysis in
assessing gene —environmental interaction [J]. Chin J
Epidem, 2005, 26(1): 54-57.

HA, BI75, ARRENE , A BEIN S5 PR S HAE 2
WrorEAE E AP ss h R (0], T ASE
i1, 2009, 26(1): 87-90.
Xia G, Lia FF, Zou YF, etal. Gene-environment
interaction analysis methods in the study of complex
diseases[ J ].Chin J Health Statistics, 2009, 26(1) . 87—
90.
Lekakis J, Bisti S, Tsougos E, et al. Platelet
elycoprotein I b HPA -3 polymorphism and acute
coronary syndromes[]J]. Int J Cardiol, 2008, 127(1).
46-50.

REARE, PRATSE, B DU/ GP 1T HPA-3
HE N 2 25 5 O AR SR FE [0 ). v g B A=
ALK, 2009, 25(10) ; 1898-1902.

Xue M, Chen KJ, Yin HJ. Association between platelet
membrane glycoprotein ITh polymorphism and coronary
heart disease in Han people [J].
2009, 25(10): 1898-1902.

Kilbourne AM,  Brar JS,

Chin J Pathophys,

Drayer RA, et al.

Cardiovascular disease and metabolic risk factors in male

[11]

[13]

schizoaffective disorder and

2007, 48(5):

patients with schizophrenia,
bipolar disorder [J].
412-417.

Yang X, So WY, Kong AP,

Psychosomatics,

et al. Development and
validation of a total coronary heart disease risk score in
type 2 diabetes mellitus[J]. Am J Cardiol, 2008, 101
(5): 596-601.

Rinkiiniene E, Petrulioniene Z, Laucevicius A, et al.
Prevalence of conventional risk factors in patients with
coronary heart disease[J]. Medicina (Kaunas), 2009,
45(2): 140-146.

WL, FREW, R, . Lot o R R Bl ik
AL R ARG R R b (], S BEA 2R
2009, 25(8): 1220-1222.

Hu W, Guo ZG, Chen J, et al. The features of coronary
lesions and cardiovascular risk factors in female patients
with coronary artery disease[J]. J Pract Med, 2009, 25
(8): 1220-1222.

e, LR, B I, AMIEIKER B AE KA 1Y fE
ST R EAE M [T] AT B 5 R 22
i, 2010, 9(8): 776-780.

Yang ZY, Kong LB, Cui F. The interaction analysis of
genetic and behabioral factors on the occurrence of acute
coronary syndrome [J]. Chin J Behav Med Brain Sci,
2010, 9(8): 776-780.

Coffey CS, Hebert PR, Ritchie MD, et al. An

application of conditional logistic regression and

multifactor dimensionality reduction for detecting gene —
gene interactions on risk of myocardial infarction: the
importance of model validation[J]. BMC Bioinformatics,
2004, 5(1); 49-56.

Pellitero S,  Reverter JL.,  Tassies D, et al.
Polymorphisms in platelet glycoproteins I a and Il a are
associated  with arterial ~ thrombosis and  carotid
atherosclerosis in type 2 diabetes [J]. Thromb Haemost,
2010, 103(3). 630-637.

(B8 WEZ)



