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[ ABSTRACT] Aim To investigate the correlation between rs3732378 single nucleotide polymorphism of chemokine
CX3C receptor 1 (CX3CR1) gene and acute coronary syndrome ( ACS). Methods 951 cases of Han population in
northern China were collected continuously, of which 520 cases were male, 431 cases were female, and the age was 35-75
years old.  According to the results of coronary angiography (CAG) , the selected subjects were divided into two groups
(1)case group (n=512): ACS patients; (2) control group (n=439): non coronary heart disease patients. The case
group was divided into three subgroups according to the number of vascular lesions that were examined by CAG. The geno-
types of 13732378 single nucleotide polymorphisms of CX3CR1 gene were determined by sequencing. Multiple factor Lo-
gistic regression was used to analyze the relationship between the CX3CR1 gene rs3732378 polymorphism and the risk of
ACS. The expression of chemokine CX3C ligand 1 ( CX3CL1) in plasma was detected by enzyme-linked immunosorbent
assay. Results There was no significant difference in the distribution frequency of rs3732378 genotypes and alleles of
CX3CRI gene in the two groups (P>0.05). The overall and stratified analysis of rs3732378 polymorphisms and ACS risk
showed that three genotypes TT, TC and CC of CX3CR1 rs3732378 polymorphisms did not increase the risk of ACS (P>
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0.05). Subgroup analysis showed that the genotype and allele of rs3732378 polymorphic loci were not related to the num-

ber of coronary artery lesion (X>=0.135, P=0.998; X*=0.026, P=0.987).

There was no significant difference in the

expression level of CX3CL1 among three 13732378 genotypes in the case group and the control group (P>0.05). Con-

clusion The rs3732378 polymorphism of CX3CR1 gene is not a susceptible gene of ACS, and rs3732378 polymorphism

does not increase the risk of ACS in the Han population of northern China.

SERDIR B K EE G AR (acute coronary syndrome,
ACS) M R b UL B4 7 EE 0 IS 5 , 5 R etk 8
JKANTSE ok BB it 4 B8 4, A0k A bR 50 ok A
PRI R M A e 2R, 5 R0 LSk B i S BT, )
PABEH A o PR AN | A Ak £ A0
SERHIE A R R A 2R 18 AT
R 6 HFRIEN T, b AR S 2 RAEANML, 1R
TR AE I 38 i, AT 8 54 A BRE e g AR B in
P R SRE R BB Sk i 2 T 3K B bk P ZE A
FEAE 2 A v e B A 1T AR AE 240 I 1) A R 1 S
S BRI TR LN 7 LA A G & Ak
Z,

LR F CX3C FLfA 1( chemokine CX3C ligand
1,CX3CL1) RE A2 1 7R 3l 1 11 40 Jfd 151 22 266 BT i 4
BE T & A SAE RO 5 #a 1B CX3C 3244 1( che-
mokine CX3C receptor 1, CX3CR1) J& CX3CLI1 A9
FA 2R JE T P2 BRI R, W
LR FH AT AR 52 G BRUA% A i B b 2 &4t L fiff
iE SN JINEE | 2 55 2 Ik o8 A 0 16 B Bk () JE i 1 24
SRR AL S ARDT ) HATHFST R CX3CR1 JEH
153732378 FANZAT IR 22 A 5 i) R A AL 247 |, ixX i
WAL AF S A B M CX3CR1 & M 190 M, ok As
CX3CR1 Fl CX3CL1 14 2% Fl 7 K 1 40 i i e o | b
BF SR AR A | DTSR MR e 005 | o 2 FBLIG 5 S i 1k R
TR AL ) AR gE B R LN T a2
1 CX3CR1 £ [H 13732378 AR H IR Z A 1ES ACS
1 A S AR 45 O R B (R AR DGk | AT 153732378
FERIXT ACS KA RITER

1 HEITE

1.1 HIRMNFERSE

A 2008 43 A F| 2013 44 H ThHER K
B I ol 7R B G R 5 e P L Sk 7 Xk A B 951
BIVE R R AT &, 2o B % 520 6, & 1 431 4], 4
35 ~75 %, UL AR 3 ik #E # ( coronary
angiography , CAG ) £ 2 [ 14 50 & {k 30 ik & JIE 4% % <
20% HE Wk TG A A PR 4 (439 ), bL CAG & &
1 XK 3 Bk 3 £ 3 AR B K AT P X

RNEEERX) LENEERE =70%, A4 £ E
NI 5 4/ % B JIEHh 4 (ACC/AHA) ACS 0 i
Froe o) o Bl 4 (512 1)), Hovb R A4 AL B0
3 ST £ 46w &G HUAE LA ST B3t & A S LAE 3T
BB A 114 1] 148 ) F1 250 6], % 6 4 3% B
CACREMEREIXHAANINTA . LXHE
(217 Bl) WX KEACI79 Fl) 3 XmE A
(116 7). HRARER JERBEL FERLHER
hEEH BEEEENKR ENE RS &
Bt A B B, R RTINS AL
HEZRERES ARV FELAMEREER
I E RS HE,
1.2 IGFRERR AL ISR SE
FRIZNL G, ¥ 4030 5 — Al R R SR
MR 38 B (body mass index, BMI) | % i & /g # |
VR S RE %, NP KRR RS R
fiE 1t 4 (fasting plasma glucose , FPG) ; iz f| /2 [E ADVIL
A B B A AT PR I H k= B (riglyceride , TG) | &
JEH B (total cholesterol, TC) 1k %5 & Mg & & JE [H B2
(low density lipoprotein cholesterol ,LDLC) .5 % J& fg 2
1 A2 [E B (high density lipoprotein cholesterol , HDLC) ¢
A AR,
1.3 £IMmB%H DNA RELR EEEE
FREABANBAH A FHKD SmL, ET 22
70 2 Ak 4 P, B R i i 3 41 DNA 32 BUK 7
E(hAEHEEAREARAE )RR A 4 HREE
41 DNA,-20°C k4 1 77, S Al PCR #4830 (%
Bio-Rad /A & ) # 47 & & B % K N ( polymerase
chain reaction, PCR) ¥ 3 & F By L A WY X H K
B, Bl 4% it % A Primer 5.0 B 7, B L A4
T A H R~ AT E M A R, CX3CR1 # F
1s3732378 AL & L 5l 4 A .57 -GCGCCCACACAG-
GACAGCCA-3’ , T i 51 41 ¥ : 5" -ATCAGTTTAATG-
GCTTTGGC-3" , PCR K Bz f& % . 3 B 4 DNA
2 uL, E R 4 2 L, 2xTaqMasterMix 25 plL,
Mz B FAKE S50 wl, PCR ¥ 3 & K .94°C &
P 4 min; & M 94°C 30 s 38 K 55°C 30 s ZE f# 72°C
30s, EH 30 MNMEF; & JE 72°C A K EAF 7 min,
PCR 7= 41 & 2%37 fls ¥ e I v ik i & & a4 il PCR
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PR E, ¥ BB BB R e K E R
MR 4 TR /A 5] $E4T Sanger XA N 7 .
1.4 Im¥d CX3CL1 RiAKFEME

W B 40 B # o S mL, B T 20 = W0 B Ak
% H 3000 r/min B8 10 min, /N0 R B E
FFET-80C ok fig 77, Kl B BE 4 % 3R €
13 # CX3CL1 & 3 K F, ™ #3% B A CX3CL1 B
B R R & (£ B R&D A F]) 3L 4 4R 1R,
F B AT UAE 450 nm K 4L E A A AR KR
i FLH RO A, AAT O S B IR 0 A A AR R AR
BLHY R AR R N A A 4 AR O o &, AR A Rt
AN A YRR
1.5 Sit4biE

BT A $04E % H SPSS 22.0 B4 3 AT 4 it 24
TTERH U ves R, THBHUNEL2E R T, 4
8] — A% e K E R b B R B W R LA R ¢ A g, DA
rs3732378 = Fk £ F A 4 41 4 M By CX3CL1 % ik K
TR R B E T E T, R B 4L Fe xt BB AL T 3t
HA RS ERE LB R X R, mo4H3 A
TARNEABRSFMERMELRXA X S5,
CX3CRI # B 13732378 % A M5 £m A & A %
£ Logistic Bl J3 247, A A&t (OR) 2 95% 7 1=
X 8] (95%C1) % 7=~ A8 % K& B, L P<0.05 % = 5
ARG FEL,

2 # R

2.1 —IEKRAER

I 1414 58.04+7.79 % K HRLHAEHS 57.68+
7.60 % AL 25 % LG 2F R L (P =0.473) ; 1
S BMIL A AFE ARG AL IH] EL 3% 22 S OR R GeTH#4 8
SL(P>0.05) oo {8 2808 PR | e 10 He 35 W 0 L f31)

140

l 150 140
C A A C C G

T ¢C T CA C A A CC

B Sk e X IR, DA ) 22 5 B G2 L (P<
0.05;% 1),

1. fRfIAFIRT BR 4 — AR I IR B AL B
Table 1. Comparison of general clinical data between case

group and control group

X HE 2 9 191 2
mH (nT=439) (iﬁ:{SJlZ) P
FW (L) 57.68+7.60 58.04+7.79  0.473
B (%) ] 231(52.6)  289(56.4) 0.237
BMI(kg/m?) 23.82+44.21 24.16+3.88  0.196
W[ (% ) ] 129(29.4)  232(45.3) 0.000
BEIRIE (%) ] 46(10.5) 154(30.0) 0.000
EIMERBI(%) ] 133(30.3)  322(62.9) 0.000
FPG(mmol/L) 5.83+2.24  6.15+3.37  0.091
TG ( mmol/L) 2.18+1.37  2.30+1.48  0.197
TC( mmol/L) 4.69£1.18  4.80+1.35  0.189
LDLC( mmol/L) 2.48+0.66  2.56+0.73  0.079
HDLC( mmol/L) 1.52+0.35  1.48+£0.42  0.114

22 EEBRECERESH

LR 2k CX3CR1 FE N rs3732378 £ 440
S DR RS 3 A AR AR W 2H P Y £F S Hardy-
Weinberg V- 2 3, A BRI R M, CX3CR1 3
1s3732378 N TC 235 , f¢4E TT TC ,CC —F LAl
RICE 1), 53 A 300 A8 X B AL 2 51 51.3%
38.4% 10.3% , 7555 11 20 v 53 51 4 53.1% ,38.1%
8.8% , T S5 F PRI 3 7 Xof RE AL Fdos 451 41 43 il hy
70.5%F1 72.2% , C S5A3; F PR FE X6k HE 2H 95 151 24 53+ 1)
} 29.5%F1 27.8% ., TT.TC.CC =FhEHAIFI T C
S K] AR T 2 [R] 3 A R 25 R g e L
(X*=0.702,P=0.704 1 X*=0.643 ,P=0.423;3%2) .
DL S5 5RHH  CX3CR1 £ 153732378 1143k A 78 [
S0 5 PR PR L[] ) 3 AT A 38 T i 3k 25 5

150 140 l 150
T €CT CA CAACC A T CTCA

o g

TTEER

[ 1. CX3CR1 £ A rs3732378 & 75 & /0 B

TCERZ

CCEEZ

i Sk BT S 2235

Figure 1. Sequence diagram of CX3CR1 rs3732378 polymorphic loci
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3 2. rs3732378 EEBMEMEFE 7RG A RAF B ST IHE
Table 2. Distribution frequency of rs3732378 genotype and allele in case group and control group

P TR (%) ] ERFER (%) ]

TT TC cc T C
R4 (n=439) 225(51.3) 169(38.4) 45(10.3) 619(70.5) 259(29.5)
SR (n=7512) 272(53.1) 195(38.1) 45(8.8) 739(72.2) 285(27.8)
X* {d 0.702 0.643
P1A 0.704 0.423

2.3 CX3CR1 EMF rs3732378 £S5 ACS &K A
MEFRTZHHXR

X} CX3CR1 [ rs3732378 278545 ACS FhgHY
KR I E AT 22 N & Logistic 81943 #r, 4% 5 2 W]
153732378 Z2 2544 3 FpAEI A TT TC F1 CC, VA S T.C
SRR RERS N ACS 19 % A2 KUK (P>0.05) , %
ACS 5 S Az WIAH DCAE G R 2R AF % IR0 W PR | 1=
MEZEAS TR S5 20T, 13732378 BARK AT IR 22 257 s LA

3 3. CX3CR1 E A rs3732378 515 ACS % 5% KU B X BL 1%

RUFZEL I R BRERE I ACS B9 % A= KUK (P>0.05; 3%
3), MRPEAEIRE BMI AHXT CX3CRI1 FEH rs3732378 £
DY T 25007, 25 R R W 13732378 23854 TT . TC
1 CC FERAIFARBERS N ACS 1) % 2 RS (P>0.05; 4
4) o X 191 2H MR 4R i A8 8 SR A 3 IR S
153732378 22 A I DR AR AR S5 (57 5 PR A S M AT i s
LRSI ASFEEE S TT TC Al CC =FhJER Ay
TCRBAE(X?=0.135,P=0.998; % 5) .

Table 3. Association between CX3CR1 gene rs3732378 polymorphism and the risk of ACS

P ] 41 Xt B2

ARAZIE

HIE

o (n=512) (n=439) OR(95%CI) P OR(95%CI) P
FERBI (%) ]
TT 272(53.1) 225(51.3) 1.00 - 1.00 -
TC 195(38.1) 169(38.4)  0.954(0.728~1.252)  0.736  0.843(0.634~1.382) 0.657
cC 45(8.8) 45(10.3) 0.827(0.528~1.296)  0.408  0.722(0.612~0.373) 0.389
TC+CC 240(46.9) 214(48.7)  0.928(0.719~1.197)  0.564  0.728(0.628~1.035) 0.594
ENFEHE (%) ]
T 739(72.2) 619(70.5) 1.00 - 1.00 -
C 285(27.8) 259(29.5)  0.922(0.755~1.125)  0.423  0.729(0.673~1.088) 0.371

2.4 fRBIAFIFTERA M CX3CL1 RIBKFLLE
S 511 ZH AT FRZEAR SR CX3CR1 rs3732378 By KL
T4 R TT TC F1 CC =40, 43 56 I 44 41 1y 3% v
CX3CL1 BYFRIAAKIE, FafBI-TT 4URXT RE-TT 4 Hk,
CX3CL1 FbKF2ZEF G ¥ X (1=1.139,P=
0.362) ;& ffl-TC .CC 41 F1%t BE-TC ,CC #5351 Fe %5,
CX3CL1 kK2 IR TG 24 L (P>0.05) ,
J#-TT TC .CC =4[] tbAs, CX3CL1 FRikKF-£ 57
TG L (F=1.853,P=0.426;36) ,

3 i it

CX3CL1 &2 AZEHLHF CX3C K mfE—iE
SRV B 2R T B D, LA R 1 RS 45 - TR R 4 s R 2
FOE, 58 0T 5 H A0 5 N R 400 1 %
Bf, J5 & AT R fk B 40 M R T Mk B An et

CX3CR1 /& CX3CL1 9 2& fil J] 2% &, CX3CLI-
CX3CRI A A FH T {5 £ 40 i 285 B 280 355 4 1) P sz 4
b DA /NI, SR 5 CX3CLL 5 S 1L /i 7% 1k
JR AR R P 2 A0 1 40 M B2 4R, Ik CX3CL1
FE /NI A | 120 R A | R0 B A5 A B N 1
M R EE RS

CX3CRI1 R E LT 3p21-3pter, L CC #1k
K A2 AR R i, i 355 DR IERR 4N G EH
TRIRAZ A I B A a0 R 52 088 Z0% 1 - <7 )7
IV 2R as ) RARE R R 2 S M R £
CX3CR1 BIRIX AP T 1s3732378 (C—T) B H R
2T AL AR S FE RN AR b AR R ik
13.5% 13732378 Z A0 5 (W 0 A8 P i 585 7 55 i 4
(R AR 1 i A O A P B, DA T 5 I B S Y
P Singh 4FNUE L, ACENEE ARERAILIN A2
& CX3CRI 25 3L [H T280 S54RI <45 % (K #4 7
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* 4. CX3CR1 E[H rs3732378 £351E5 ACS KFRE X &

SES

Table 4. Stratification analysis of the relationship between
CX3CR1 gene rs3732378 ploymorphism and the risk of ACS

m H OR H(95%CI) P1iE
1EH <50 %

TT 1.00 -

TC 0.871(0.551~1.375) 0.553

cC 0.839(0.466~1.510) 0.558
ERy =50 %

TT 1.00 -

TC 0.957(0.671~1.365) 0.808

cC 1.218(0.762~1.950) 0.410
BMI<23 kg/m’

TT 1.00 -

TC 1.251(0.806~1.942) 0.317

cC 1.239(0.628 ~2.447) 0.536
BMI=23 kg/m’

TT 1.00 -

TC 1.349(0.935~1.946) 0.109

cC 0.948(0.592~1.516) 0.823
W ()

TT 1.00 -

TC 1.192(0.820~1.731) 0.357

cC 0.813(0.535~1.235) 0.331
WA (J2)

TT 1.00 -

TC 1.341(0.834~2.158) 0.225

cC 1.131(0.575~2.225) 0.722

% 5. rs3732378 M S EIK shKIF 12 B 2 B A KB

Table 5. Association between rs3732378 polymorphism and the coronary lesion severity

OB IR A oG, LS 3 B M280 nf R Stk
DAVESERIfERIR R , Pucei %M EBLEALIN 732
& CX3CR1 2850l fE@ Ml Th1 40 im 52
Mo 2O NURESE I 25 )5y, PRI CX3CR1 BE K Z27851%
FIRES SO IUBE B8 1) 77 A= A FH G SR 1T A R
R N B AR O B P A OC CX3CR1 4
153732378 A MM 58 £ W, 13732378 & A AU ol 4
O P8 A7 35 DR 5 96O 5 O JILARE PE 25 TG S I 1)
DLW 5E 2 B CX3CR1 3 [H 153732378 £ &1 7E
ACS KA st A v B9/ AT SR A AR 438, 1 HL
e FE PN B PRAVFZE HR o fE IR 7 CX3CR1 JEH 2384
5 ACS WK R MaE /D, AR 5T 8O TR
I F3Z 4K CX3CR1 X B b 77 DU A HE ACS %
i 7 A PR S 2 A 5 H 22 2807 A5 153732378 5 C

ABFSE S I %k 951 461 v [ b 7 AREHEAT
CX3CRI1 2K A 13732378 LA MERAG I , BT ST
R BN, B 7 Z & CX3CRI A 13732378
ZAMELL TT FTC 3 A (5 538, T %540 3 PR A R
FEPILHE h ¥ B & C AE N B PR s ]
ZH CX3CR1 A 13732378 KPR B 145407 B K 23 A
AR 5 B AL B A 25 O G cE R L, Ul B
rs3732378 KK 7E ACS FIXF BE 20 A B v 4 A G 22
o MARFIYE Z N E Logistic [\ IH 4 43
1s3732378 K TT,TC Al CC 3 [K K ¥R GE 384
ACS [ 598 KBS, 5 191 2 37 2 43 B 6% SR ik — A T
T 1s3732378 FEH Z NS ACS AR 3 ks A2 A5
JETCAHOCME . DR AR BF 5 3¢ B o ) A O DU R
CX3CR1 £ [H 153732378 ZMEE A SN ACS YKL
K, 5 ACS 1Y & A To W] i OGHK

- SENH Bil(%) ] SENHERH AN (%) ]
TT TC cc T C

HSRARH (n=217) 114(52.5) 82(37.8) 21(9.7) 310(71.4) 124(28.6)
WZHRAEH (n=179) 94(52.5) 69(38.5) 16(9.0) 257(71.8) 101(28.2)
=3 AEH (n=116) 61(52.6) 45(38.8) 10(8.6) 167(72.0) 65(28.0)
X* 14 0.135 0.026
Pa 0.998 0.987

% 6. fRBIAFITERLA M3 CX3CL1 FikKTFLLE

Table 6. Comparison of plasma CX3CL1 levels between case group and control group

i R 4 ) 14

oA TT XT;‘(‘:'E cC TT ﬁm(ic cC
CX3CL1(ng/L) 1.70+0.38 1.69+0.48 1.54+0.40 1.81+0.47 1.73+0.37 1.61+0.38
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CX3CR1 ZRFEH rs3732378 50755 ACS
PR ICAH OGP, Ho s R AT E B CX3CL1-CX3CR1 47
S RAE I AE B0 ik R R AL e AR A R oG I 45
N R AR ALA 7 A B R 45 45, ] BE S CX3CR1 BE ]
13732378 A MEALE b 7 DU AR P oA — 2
AR, BARA B 5T 45 ] K B CX3CR1 4 (]
1s3732378 255 ACS T B R, % 8 B A
FEAGEXT SR Sy v [ b 5 DU B, 38 i AN R
AEPIABR, B ACS &I HA Z 0, B LA
T R FEA Z 06 IR 0 59 B 58 DL — 25 53T
CX3CR1 %A 13732378 £ &5 ACS J2 9% 1K)
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