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[ Abstract] Objective To analyze the correlation of genetic polymorphism of miR-126 1s4636297 derived from platelet with anti-
platelet reactivity of clopidogrel and clinical outcome in patients with acute coronary syndrome (ACS). Methods Consecutive ACS
patients who were treated with clopidogrel and aspirin and underwent platelet reactivity test in 3 d after stable antithrombotic therapy in
Department of Cardiology, First Medical Center, Chinese PLA General Hospital from November 2015 to February 2017 were recruited
in the study. Their peripheral blood samples were harvested to extract DNA to detect the polymorphism of miR-126 rs4636297. All
patients were followed up for primary ischemic events within 1 year from discharging. SPSS statistics 22. 0 was used for data analysis.
Logistic regression analysis was used to study the independent influencing factors related to antiplatelet reactivity of clopidogrel and
primary ischemic events within 1 year. Results A total of 364 patients were enrolled finally, and 193 of them were assigned into high
on-treatment platelet reactivity (HTPR) group and the other 171 into the low on-treatment platelet reactivity (LTPR) group according
to the results of platelet reactivity test. After adjustment, multivariate analysis indicated that the proportion of 154636297 A allele was
significantly larger in the HTPR group than the LTPR group (OR=1.85, 95%CI. 1.16-2.96; P=0.010). In the 1-year follow-up

observation, the risk of primary ischemic events was obviously higher in the A allele carriers than the non-carriers (OR=4.09, 95%CI ;
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1.25-13.35; P=0.020). Conclusion

The functional gene polymorphism rs4636297 of platelet-derived miR-126 may affect the

response and outcome of clopidogrel antiplatelet therapy in ACS patients.
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2R Sk ZE & AE (acute coronary syndrome
ACS) 2™ 5 AN RAE Y 3 0L O LA R 2 —,
JE R E 10 4F ACS MFET- R E R KRR, Hid.
FRIGAESET R P T 34. 4% , (A4 D1 2 K F1F 1
HFICT- RS A /MR P2Y 12 22 (RS Hi 7
5B B ] DT AR HT 1L /MR 76 9T (dual antiplatelet
therapy , DAPT) /5.2 H I 2 A HY ACS Fr HEIR YT FI T
Bl 28 Jz iR Bl kA AR ( percutaneous coronary inter-
vention, PCI) R J& 32 28 N AR T W0 4 b v L 44
A% B A —Fh P2Y 12 SZAR$5 G5, AT DL fiff
g 5T R DG AR I A {0 7 e i R O el
ACS B#E UG JFEERREEN 2T 10 £
AR RS E AR TP /N IR T TR 2 B A
SR A U B K] B0 97 S A7 AEAR K 25
S BFIEIESE, 1 R P2Y 12 SZARFE BRI ML/ MR
SR A A 22 5 DA R A48 i IR A & 1 T 25
N LR 2R R AR R (CYP2C19 FE
PRIZZZE) 7 BRI, B 01 A 3 2 [ 3R g AN A2 L i
T AL/ INHR B P A A 22 57

W /R B PR 32 BV 2 30 ME % R
(microribonucleic acid, miRNA ) FJ 521 | 3X 28 miRNA
P ML/ MR A RNA (messenger ribonucleic acid,
mRNA) i % 35" . Kaudewitz 251" BF 58 & B, 1 3¢
FR AN B BE 4% iR — 126 ( microribonucleic acid-126,
miR-126) 5 ACS & 1Y ML /M 2 RE L2 1E & AR
WIS A BR 0 ) A A DG . FRATT AT A 58
B, iR IEPE miR-126 FE % 15 I S Mk A% T AT 4T I
AR B RE S HTIESE , miR-126 HY 3R
Bt iR 2 51 (single nucleotide polymorphism, SNP ;
dbSNP ;154636297 ) , BEAS LT miR-126 YN T MG,
M 300 ) miR-126 19 22 361, DRt 3 AT 46
miR-126 [ 1 BE SNPrs4636297 1] HE 5 i S i 4% 7
P/ RSO PR R, ST, AN RS B AR
miR-126 [T HE R M 2 5 154636297 55 ACS FH
Hh SRS TR BT L AR 1 7B AR e

1 X&57F%

1.1 WHRIMHR
BEEEFEAE 2015 45 11 A & 2017 4F 2 H 7E i

FERABE B L AE AR B 1 1) 42 32 DAPT, [] i 78
SLAS FRIATT A 3 RUEAT I /MR D RERL I B ACS
S R B YR AT MRS REAG I, A TERR
e (1) 4l =18 275 (2) #7 JSE L0 IEHR 5 &/
SEEL OB 22 Wbk 2 I ACS R
(3) MR F A% 75 S Bl w VEARIARTT 5 (4) BIES A
U PR 48 2 A R HRBR AR IR (1) 1
SR I/ MRS PR B ) RE Y 25 (AR SRR BT R

25 B 282 A5 ) B SRR (2) AT SR L/ MR 2
REBSCIE PR AP (02 I8 PR AE , T ' D BE R,
A ST OB 1] R S o L Y R S )
MR 5 (3) ZE BTN/ MRS W ) 3

ACS [ P LA B A7 U D - Xt PCI
& 2Pk .0 WL BE (acute myocardial infarction,
AMI) YR, H32 SR 75 15 G Bl ] DL AR XU I,
IR LT 37 B TR T (SRS 600 mg/d IR ) DL AR
300 mg/d) J& , #EATARE IR T I (S MEA% 75 mg/d
FIBTE]PEAR 100 mg/d) BIIA YT ;%1 TR PCL aAE AMI
FR R, 52 SR A B IR ] ) DC bR ) A 711 2 LB
U/ MRIGYY . AR E/R RS F Jf i 1
FRTICAE S R e R 2 AR RS B 2 R TR AL
1.2 M/MRINEER R 53 275 %

RAE ACS B 3 ml SR 4z, i i A 5 S
I ( thromboelastography , TEG ) i I 1L /]y B J2 W P4
TEG #5% F AR 3 B A R 7] #7555 Hr TEG 7
PrA K Be &R, AR B R IR 1 (adenosine
diphosphate , ADP ) 175 5 (14 IliL /Mg £ 4 8 [ 858 Bk i
$8#5 ( ADP-induced platelet-fibrin clot strength, MA ;)
FIADP 3755 B ML/ MR il 3 (ADP A0 %) | AT
UM/ ISR SN P S R i (L ) A7)

1 B {BL 149 99 f91) 7 4 43 20 b5 e TEG MA,,, >
47 mm, ADP 7 3R <30% ) 5 AL/ N S 1
A SV P (high on-treatment platelet reactivity
HTPR) & HTPR 41;TEG MA,,, <31 mm, ADP #i
ZR>90% 1) F & AL/ USSP 2 A i AR B (low
on-treatment platelet reactivity, LTPR) & LTPR 4 ,
1.3 #£Ii DNA £ SNP 432!

K JH 4 0 P41 DNA 2 BUR 4E ( Solarbio,
D1850) $2£ 5t DNA, & F-20 C yKFi R A4 . R
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SnapShot LRI e SNP A VI ZEHER A
BNV (polymerase chain reaction, PCR) 414 5
M miR-126(1s4636297) .CYP2C19 2 (rsd244285) .
CYP2C19 *3(1rs4986893)3 /> SNPs v s, , KA i
BI85 40 9 R 154636297 | 57 ACACT-
TCAAACTCGTACCGTGAG3’, F i 5° CACGCT-
GAGGGAGGTCAA3’ ;1s4244285 1% 5’ GAGCTTG-
GCATATTGTATCTATACCTT3’ , Rl 5’ CGATTCTT-
GGTGTTCTTTTACTTTCTC 3’ ; rs4986893 [-iif 5°
TCAGCAATTTCTTAACTTGATGGA 3° , Fii# 5’ TTC-
AGGGCTTGGTCAATATAGA 3’ iR 135 E ABI
3] 1) 3730XL FE P 4 SnapShot iR 71 & M BLE
A, PCR R FHAC 5 2R PR 8 A= W0 R4 FR 2 7 Y
R R 4N EDC-810 PCR X S RS
1.4 TR SEGKEEH

Bl 2 5 F ARG O IR SE TS AR SO L
FEFE ARSI A B 2z e S A8l
e, BEVIESTE] 1 4F, B & AT, FEdhie R &
BLgmM B R AR, G REU RS, LR
B L T T2 BRI R IM 7R T 12 B v i Bl

SO, I8 55 A 1 AT T I A 24 4 5 0 28
SRR R AT E
1.5 SitFaE

KH SPSS 22. 0 Geit B4 Bt oA, X AF
B IEAAR BT TR AR AR IE 2 (25 ) Foom 2R
FHM ST R AR ¢ R 56 E AT B A T 0% RE ) R
(B3R TR, RHX KR, W5 logistic [H1H 287
5 RS TN LR 1A P A
LRSI 2, P <0.05 NESAGITHFE X,

2 £ R

2.1 BEEKREZEBR SNP 2%

HESEE T 1134 BIFF A AEARAER ACS &
o ARYE TEG I i A 3K 75 ) HTPR 41 Hi % 193
fF LTPR 2085 171 i, A&, B & i
2.5 1 (B 260 B, Lot 104 f) S P AE
(64.87+10.73) % , 2 HEH BIHFE B ACS 537l
MK HE, 2 R A G223 L (P<0.05) ;2 4148
TS R AR BT ERR R E e s  A O 2
SR I G R T B 25 (R 1),

F1 2HEBEHNELRERILE

Table 1  Comparison of baseline data between two groups
Item Total (n=364) HTPR group(n=193) LTPR group(n =171) P value
Demographic characteristics
Age(years, xts) 64.87+10.73 65.53+11.47 64.12+9. 80 0.213
Male [n(%) ] 260(71.43) 132(68.39) 128(74. 85) 0.173
BMI(kg/mz, xts) 25.71+3.30 25.65+3.30 25.79+3. 31 0. 694
HR (beats/min, x+s) 72.47+16.73 71.31+18.95 73.73+13. 80 0.181
SDP( mmHg, x+s) 133.82+25. 51 134.32+24.03 133.25+27.04 0. 698
DBP( mmHg, x+s) 72.99£11.95 72.66+11.95 73.34+14.76 0. 645
Smoking[ n( %) ] 149(40.93) 85(44.04) 64(37.43) 0.200
Medical histories[ n( %) ]
Diabetes mellitus 139(38.19) 75(38.86) 64(37.43) 0.779
Hypertension 249(68. 41) 139(72.02) 110(64.33) 0.115
Hyperlipidemia 112(30.77) 59(30.57) 53(30.99) 0.930
Clinical setting[ n( %) ]
UA 310(85.16) 152(78.76) 158(92.40) <0.001
STEMI 25(6.87) 9(9.84) 6(3.51) 0.017
NSTEMI 29(7.97) 22(11.40) 7(4.09) 0.017
Laboratory examination(xs)
Platelet count(x10°/L) 227.18+80. 00 232.45+86. 15 220.92+71. 86 0. 180
TC(mmol/L) 3.85+1.10 3.97+1.16 3.72+1.03 0.045
OX-LDL( mmol/L) 2.37+0.91 2.46+0.92 2.27+0.89 0.052
HDL( mmol/L) 1.06+0. 29 1.07+0. 29 1.04+0. 30 0.472
TG ( mmol/L) 1.54+0. 89 1.59+0.97 1.49+0.79 0.278
Medications[ n( %) ]
Beta blockers 254(69.78) 133(68.91) 121(70.76) 0.532
ACEI 57(15.66) 31(16.06) 26(15.20) 0.429
CCB 127(34.89) 68(35.23) 59(34.50) 0.948
Statins 324(89.01) 170(88. 08) 154(90. 06) 0. 166
PPI 78(21.43) 45(23.32) 33(19.30) 0.456

HTPR high on-treatment platelet reactivity; LTPR: low on-treatment platelet reactivity; BMI: body mass index; HR: heart rate; SDP: systolic blood

pressure; DBP; diastolic blood pressure; UA ; unstable angina; STEMI; ST-segment elevation myocardial infarction; NSTEMI; non-ST-segment elevation

myocardial infarction; TC: total cholesterol; OX-LDL; oxidized low-density lipoprotein; HDL; high-density lipoprotein; TG triglyceride; ACEI; angiotensin-

converting enzyme inhibitor; CCB: calcium channel blocker; PPI: proton pump inhibitor. 1 mmHg=0. 133 kPa.
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AT SR 3 AL AT SNP Al 43
A miR-126 rs4636297,CYP2C19 *2(rs4244285) ,
CYP2C19 "3(rs4986893) . 7E 364 fil i # ' miR-126
154636297 AG S5 i 3 K 45 47 & 104 4] (28.57%) ,
AAZE A B R HE 47 & 8 ] (2.20%), miR-126
1s4636297 Hx /N A SN FE RS R Ol 16.48%
CYP2C19 *2(rs4244285) AG 25 LK #5447 & 139
(38.19%) , AA 5 of K& K 485 47 35 45 ) (12.36%) ,
CYP2C19 "2 (1sd244285) /N A 25 v K& R it R hy
31.46%; CYP2C19 3 (14986893 ) AG %% i 5 A
o7 36 1 (9.89%) , AR LI AA 557 F X 45 47
#,CYP2C19 *3(rs4986893) fie/IN A 25 {ar Jk [R 4 R
9 4.95%.,

2.2 ST/ RHERERED T

AL MR AR SR IE | 5 0 B R
LR EJFIESE, CYP2C19 L RE Bl 2 Pk 25 407 L 4 12
SN T BT /N B S g 1 1k 7 5w LR (P <
0.05) ;miR-126 rs4636297 A %5 {37 5 [K 1, & S 4%
BB/ INAR 52 0 P ARG B 2 37 5% i R 2R (P <00. 055
#2),

2.3 5lsRESEHNEXESH

A A IE AR PRI CYP2C19 T BE B 2k
SENEHEDA | I W DR B s B i hE A R S
CYP2C19 TRE S I M 55 A0 56 R 3 B = 14 19 &
A XUR: 2 20 B A TC W] Bl 25 5% 5 T 154636297 A S5 5

RIS 1 AF N C RGNS 55 B & A E BBl 2 5 =
P BRI R (P<0.05;% 3)

3 i

IML/IVER 26 T 1R P2Y 12 32 MARFE I /I 3G Ak DL K.
IR A A R e PR S GO PR  P2Y 12 21K
TP ACS UM IT I —ZR 2, P2Y12 %4k
FEPUA SIS T T /N B R SRR E
PRI IIfG R B 355 1 24 ) 35 DX 4 2 TR 2O R 2 DU g
P2Y12 ZARKE GBI /N S g M 25 5%, B F
FEUESE, 2 miRNA 13635 AT B -5 /)M sz P AH
L1 Hod miR-126-3p 76 R 40 b i1 5 % 3k
BAE S 5 i /IR TG AT A T LR S g
g P2Y12 Z IR EIES 5 /MR RER
P RTAATSY & B, miR-126 FO 3 fE BARE 1T IR
L2351k 154636297 HE M i BT miR-126 F0 T 5L
Ml miR-126 BYFRIK  HE 1 AT HEFZ A i/ N
PEUY ARG AE LR b E— RS, 154636297 A
HEMERER M TE MM A ERNNR
(CYP2C19 DIREHRIAESFAZL ] ) A R IFBER 2,
B i /INER S NP DDA DG, I LA 2 28 S A TR
L/ IR YT I ACS B3 1 AR P i 28
fEE AWM S fE R W E, % T, AR
1s4636297 W RERCHIEAY ACS BB UL/ IMIGIAYT I
I PR RN TS 9 A bR )

it

£ 2 logistic @345 4T rs4636297 SR T I M/ NRR X FR
Table 2 Logistic regression analysis of relationship between rs4636297 and clopidogrel antiplatelet reactivity
Variable HTPR(n=193) LTPR(n=171) OR 95%CI P value "
Age(years, x+s) 65.53+11.47 64.12+9. 80 1.01 0.99-1.03 0.297
Male[ n( %) | 132(68.39) 128(74.85) 1.21 0.75-1.94 0.439
154636297 A [n( %) ] 72(37.31) 40(23.39) 1.85 1.16-2.96 0.010
CYP2C19 LOF[ n( %) ] 121(62.69) 87(50. 88) 1.66 1.08-2.55 0.021
Hypertension[ n( %) ] 136(70.46) 110(64.33) 1.40 0.88-2.22 0.154
Diabetes mellitus[ n( %) ] 71(36.79) 63(36.84) 1.00 0.64-1.55 0. 987
Hyperlipidemial n( %) ] 55(28.50) 52(30.41) 0.99 0.62-1.58 0.975

HTPR: high on-treatment platelet reactivity; LTPR; low on-treatment platelet reactivity; LOF: loss of function. * Adjusted for variables such as age,

male, CYP2C19 LOF | hypertension, diabetes mellitus and hyperlipidemia.

£3 logistic HASMBZRESBSRMEREHFXFE
Table 3 Logistic regression analysis of relationship between genotyping and ischemic events

Variable Ischemic events (n=14) Non-ischemic events(n=350) OR 95%CI P value "
Age(years, x+s) 74.07+11.76 64.51+10. 51 1.08 1.02-1. 14 0. 007
Male [n(%) ] 10(71.43) 250(71.43) 1.18 0.32-4.34  0.800
154636297 A[n(%) ] 9(64.29) 103(29.43) 4.09 1.25-13.35 0. 020
CYP2C19 LOF[n(%) ] 8(57.14) 200(57.14) 0.77 0.24-2.46 0. 658
Hypertension [ (%) ] 12(85.71) 237(67.71) 2.42 0.50-11.56  0.270
Diabetes mellitus[ n( %) ] 7(50.00) 132(37.71) 1.54 0.48-4.91 0. 464
Hyperlipidemia[ n( %) ] 1(7.14) 111(31.71) 0.15 0.02-1.24 0.079

LOF; loss of function. * Adjusted for variables such as age, male, CYP2C19 LOF, hypertension, diabetes mellitus and hyperlipidemia.
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