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[ ABSTRACT] Aim To investigate the correlation between milk fat globule epidermal growth factor 8 ( MFG-E8)
gene single nucleotide polymorphism and coronary heart disease (CHD) in Han people in northern Guangxi. Methods
A total of 158 CHD patients of Han nationality in northern Guangxi were selected as CHD group, and 183 age-and gender-
matched healthy subjects were selected as control group.  Serum MFG-E8 levels in CHD group and control group were de-
tected by enzyme-linked immunosorbent assay.  Genotypes of MFG-E8 gene rs1878326 and rs4945 loci were detected by
restriction fragment length polymorphism polymerase chain reaction and DNA direct sequencing. At the same time, the
relationship between the genotypes of related loci and serum MFG-ES levels was analyzed in CHD group. Results The
serum MFG-E8 level in CHD group was 1. 63 (1.31, 2.04) pg/L, and that in control group was 3.29 (2.89, 3.59) pg/L.
The serum MFG-E8 level in CHD group was significantly lower than that in control group (Z=-15.370, P<0.001). The
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frequency of CA genotype at 154945 C>A locus of MFG-E8 gene in CHD group was 31. 6% , and the frequency of A allele

was 15. 8% , which were higher than those in control group (18.6% , 9.3% ), and the difference was statistically signifi-

cant (P<0.05).

14945 C>A locus CA genotype had higher risk of CHD than CC genotype (OR=2.029, 95% CI:1.229 ~
3.349), and A allele had higher risk of CHD than C allele (OR=1. 835, 95% CI.1. 153 ~2.921).

There was no signif-

icant difference in serum MFG-E8 levels between different genotypes at rs4945 C>A locus in CHD group (Z=-1.580, P=

0.114).
0.05).

There was no correlation between the genotype and allele frequency of rs1878326 C>A locus and CHD (P>

Conclusion The serum MFG-ES8 level of CHD patients of Han nationality in northern Guangxi is significantly

lower than that of normal people, and the rs4945 C>A polymorphism of MFG-E8 gene is associated with CHD.

Se AR Bl Tk ks B R Ak M O IE R T FR O O e
(coronary heart disease, CHD) , J& 1 T 7R sh [k ok A
fififk ( atherosclerosis , As ) i I %5 Bk 745 % 147 28 M\ 1M &
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HIL2017 4 10 A—2018 45 AAEHEME Fix
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RERRE(HBEA), TAFARSEHA N KREHE
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BRI B ik (2R M XA e S R A R R B k)
ELANARERE=50%, FratBHHUTHEL
HPUHR () FmmE BERE; (2)FRTE
18 ~90 % 2 [8;(3) " E AT B oy e £ 45 (4) Rk &
IR (S)FEMR A G IR (6) TEME,
Az Rk kit P HE R CHD, T et E B8R A |
REARGKRM MR A GERRMEERE, H—%&
Stoe E A A A8 AR (AT E b E i fiR ) M IEH ., CHD 4
158 ], 5 o F M 114 6], & £ 44 B, F 3 5 &
(59.16+9.49) ¥ ;3 P 41 183 f], H 0 B 1% 123 4],
Y60 1), F 4 (57.3249.39) ¥,
1.2 —ERRE

g 2 B AR AR CHD 4 Ao st B 404 A
BR, s MR FR KK, KB E B (body
mass index,BMI) , X LI M & & £ W R A & B
%, 35 %% %% B (aspartate aminotransferase, AST) | & %
¥ % B¢ (alanine transaminase, ALT) | & A2 [E B2 ( total
cholesterol , TC) . H i = E& ( triglyceride, TG) . & % &
I8 % & (high density lipoprotein, HDL) | 1K % J& g &
& (low density lipoprotein, LDL) | AL B ( creatinine,
Cr) J& % (Urea) ,
1.3 MFG-E8 #&ill

R EE R % S R MR & (52 7 E-EL-H2063c,
RO 3 5 4 £ 4 B BOR A IR 1) &Il CHD
41 Fu xd B2 7 MFG-E8 ACF
1.4 DNA #2E

2 4 DNA 3] £ (7t 5 2018011002, T
AR R A B ) T A R E R B CHD 41 An
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xt 8 41 4t DNA
1.5 5|¥igit

7 NCBI GenBank 3£ [ & o £ 3% A £ MFG-E8 %t
B4 2 /ML (1s1878326 . 1s4945 ) By 3 7 71, &
E M, R mEAERATEK, SHFIINEL,

& 1. MFG-E8 & 2 MMM Ry 151+
Table 1. Sequences of primers for amplification of two

polymorphic sites in MFG-E8 gene

iRk
ity
58.0 C

LAV IR B

rs1878326 C>A F:5'-ATTGTCCCTTTGTGGTCTTTGT-3'
R:5'-CGAGCCTTCTCTCCATTGC-3’

F:5'-GAGGTGCTGAGCCGCCTGATTTATTC-3" 62.5 C
R:5'-CCAGGTGGAAGGGGTTCGAAAGTCA-3'

rs4945 C>A

1.6 1s1878326 C>A EEHE

PCR K Fi & % :PCR 4 ¥ A 8 20 pL, H
10 wL 2xPCR Mix( %% & . KT17120, K A% 4 b & 5 A
Road ), E.T#ES 4 1 plL, DNA R 1 pL,
7 wL W Z A ( distillation-distillation H,0, ddH,0) ,
PCR R JL 41 :94 C & P 5 min,94 C % ¥ 30 s,
58 C iR Kk 30 5,72 C#EAf# 30 5,32 NEF;72 CF
# 10 min(Bio-Rad /2 & s1000 PCR ¥ #1), R #
YE A 1 B Nl ( 525 - ER1831, Thermo Fisher Scien-
tific 2 & ) B 41 K R 4K % PCR 74 10 pL, 10 x
BufferG 2 wL,NlaIl 1 pL,ddH,0 17 pL;37 °C BV
H 1L 16 h,
1.7 rs4945 C>A EE4E

PCR R RLK % : PCR 4 # K AR 50 pL, H & 2x
PrimeSTAR GC Buffer 25 L, dNTP Mixture 4 pL,
PrimeSTAR HS DNA polymerase 0.5 pL ( %% 5.
RO44A, K% TaKaRa 4 # A7), £ T3l 4%
1 pL,DNA #4721 wL,17.5 pL ddH,0, PCR &5 4
.94 °CH % 5 min,94 C % ¥ 30 5,62.5 CiE K
30 5,72 CHEf# 30 5,32 MEF;72 CF# 10 min
( Bio-Rad 7 & s1000 PCR 4 3 15) , [R #{ I W 7 B
Ban Il (45 .RO119V, % & NEB /A 7 ) B 47 K fi 1K
%:Ban I 1 pL, PCR 4 20 pL, 10 x NEBuffer
5 pL,ddH,0 24 wL;37 °CE Y14 14 60 min,
1.8 PCR Pl ik

5 L & R& N B LA PCR P 4 fm X
B 3% R T5E o 3T R B B IR P, B ik B E
100 V, Bk B 8] 30 min, U IR, 78 8 IR 5 £
L9 454 DNA AR 2 F & 4t & A 2L A 3R 4T ) B
HiL KB 4R,

1.9 DNA E¥JF

GANFEEA AL A 4 B4 PCR M X W
B K A B FEAT T DA B GE PR M N T B e A
BOREH i SR AR E EA
1.10 SitFabeE

K SPSS 24.0 W HAT AT F 0, A
Mann-Whitney U 3 5 BB Fr A 30 K B R R 4L A
MFG-E8 A P& & H % 57, 5 F & fn % A FE 7 4 5
KAFXEEE R E T E, FHEEXERA A
AT PHAR LY, CHD 4 Fn ¢ B 40 & 2 B &
R 5 CHD #y 48 % 13 3t Logistic [E V3 447 5 & , ML
P<0.05 K =R EARITFE L,

2 # R

2.1 CHD AFXFERA— T BAI LR

CHD 4 5 % BEAL 7% 51 AR 8 (1L TG | LDL
AST (ALT .Cr Urea $6 45 LB 2 3 T0GL 1222 L (P>
0.05), CHD 4 BMI,TC @ & & T X B4 (P<
0.001) ,HDL %K TXF BE4H (P<0. 001 ;3% 2) ,

% 2. CHD AR E— IR TR
Table 2. Comparison of general clinical data between

CHD group and control group

T (?fség) (?25%) X/ P

5/ 4/ 123/60 114/44  0.976 0.323
AR/ % 57.3249.39 59.249.52 1.826 0.069
BMI/(kg/m?)  22.77+2.37 25.91+2.44 12.043 <0.001
TG/(mmol/L)  1.75+1.50 1.67+1.14 -0.570 0.569
TC/(mmol/L)  4.24+1.09 4.74+0.84 4.782 <0.001
HDL/(mmol/L) 1.35+0.36  0.98+0.34 -9.696 <0.001
LDL/(mmol/L) 3.33+0.83 3.11x1.18 —-1.958 0.051
AST/(U/L) 29.45+4.16 30.12+4.15 1.478 0.140
ALT/(U/L) 27.12+4.18 26.53%4.94 —1.190 0.235
Cr/(mmol/L)  71.99%13.71 69.56+15.10 —1.554 0.121
Urea/ (mmol/L) 5.65+1.02 5.81x1.44 1.088 0.278

2.2 CHD BFnxfEB A M F MFG-ES 7K F /Y b &%
CHD 4L 135 MFG-E8 7KF-A 1. 63(1.31,2.04)

wg/L, X HRZH A 3.29(2.89,3.59) pg/L, CHD 41H

AR T X IR (Z=~15.370,P<0.001) ,

2.3 PCR =41 BR &I A V1B & BE VI 7= K /N
MFG-E8 JEPH 45874837 s KR 1) PCR P24 K/

RELTH 4 P DD ) 5 A5 S R = RN Lk 3
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% 3. MFG-E8 & 2 M50 = PCR 1
PR ANERYI = K/
Table 3. Sizes of PCR amplification product and enzyme

cleavage product of two polymorphic sites in MFG-E8 gene

PG BRI

AL (bp) LI B )=y (bp)  HE K
131878326 C>A 391  Niall 295,110 cC
295,185,110  CA

185,110 AA

154945 C>A 539 Banll 539 cC
426,113 CA

2.4 MFG-E8 EEHEIZR

11878326 C>A v i B VI1 7™ 1) 76 T Nis i v Jig ri
PR FRA] L 3 FhEER Y 1 @ TE A PCR 9738774, K
/N391 bp;2 dIE K AA FEFAL, K/ 185110 bp;3
WIE A CC FEH AL, K/ 295 110 bp;4 i il K CA
FEPIEL RN 295 185 110 bp (& 1), 154945 C>A
LA 1)1 BB W M i vk T rpo] L 2 i P
A1 JEIE R PCR 9734 ™9, K/ 539 bp;2.3 .4 i
TN CC AL K/ 539 bp;5 i@IE N CA KEH A
K/N426 113 bp(K2)

1. rs1878326 C>A EgiIF=# ik E
M :Marker;1 i PCR 84774 ,2 - AA FEKAY,
34 CC ALHEY 4 g CA KL,
Figure 1. Electropherogram of rs1878326 C>A enzyme

cleavage product

2.5 DNAMIFEER

151878326 C>A DNA P45 R UK 3,A B . C
I3 CCLCA (AA JERIRY 657 3k i S B R 98 A8 £
M, 154945 C>A DNA MFZ5 R ILIE 4, A B 53510
CC CA PR A | 85 3k P Ay 2 R SR AR A
2.6 MFG-E8 #ERE 2 ME&HMAMSE CHD HX %
S

MFG-E8 JE[H 2 > 2 A7 57 CHD 41 Fix)

539 bp
426 bp

300 bp
200 bp

113 bp
100 bp

2. rs4945 C>A B4 B ik
M:Marker;1 i PCR #5742 3 4 2 CC HERRL,5 Jy CA SR,
Figure 2. Electropherogram of rs4945 C>A enzyme

cleavage product

(BRI RJN BRI EEEEN]
G GG CCTG|GGGCCTG|G GGCATG
A B C

3. rs1878326 C>A DNA il E

A B C A3 CCCA AA LRI 5 3k FTd6 S 5 5 28 A5 7 1
Figure 3. DNA sequencing chart of rs1878326 C>A

H E EE EE EE = - m Il
C C GC G C cCc|C C G CcC C

p—
A G

>

4. rs4945 C>A DNA 5B
A B4Rl CCCA SEPRAY 873k il B PR 28 A8 10 45
Figure 4. DNA sequencing chart of rs4945 C>A

WA P B A AR WL 4, MFG-ES £ [H 151878326
H1 rs4945 7 5 FE R BUAE CHD 4 RN BR 41 vp 4 20 A
IR 22 ey 2 -3 AP A% 38 1 - A 4G 56, 3K 8 58 £ O Ay
(151878326 CHD #H. x> =1.87, P =0.39, %I A 4H .
x>=0.03,P=0.98;1s4945. CHD 41.x*=5.58,P=
0.06, % B2 . x> =1.92,P=0.38) , il Ir ik B A 5%
FEARBA TR (P>0.05) .

MFG-E8 %&[H rs1878326 £ 25447 5 7E CHD 4]
FOG HRAL H 8 8 B CCLCA (AA JERAY, HiX 3 il
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LR A4 23 T DNA T 56 9E, MFG-E8 3 [A]
151878326 C>A £ F KA FE CHD 4+ 44 CC
33.5% .CA 53.2% AA 13.3% S5 B RBE N C
60. 1% A 39. 9% ; 7 X} B 41 i () & R Y 43 A5 oA CC
31.7% .CA 48.6% AA 19.7% , S5 B RBE K C
56.0% A 44.0% , 853 Hr 7R 151878326 C>A
V7 1 1) S R 78 R A5 7 BE R % 5 CHD AN HA3 AH G
P (P>0.05)

MFG-E8 JE[H rs4945 Z 3547 f7E CHD 4 A
X REZH R B CC L CA FEHRL ) HxX 2 FhAEpd Y
YIE 85 DNA W FHAE, MFG-ES A rsd945 C>A
2N AE CHD 4734k CC 68. 4% CA 31. 6%,

SR EEPIIER T C 84.2% (A 15. 8% ; 1EXF IR 4H rh Ay
FEH AL A6 M CC 81.4% CA 18. 6% , 25 v 3k [R5
o C90.7% A 9.3% , fliH Logistic 2115 5Hr &
7N, 154945 C>A 7 5 LR RL K SL R R 5 CHD A
K, CHD #H CA HE[H BUMR ZEF A S5 37 B PR =2 1]
BETX R4 (P=0.006,P=0.010),CA K #
FA SE7 FE R ] BE1E N AR CHD (9 JRURS: ; CA JE A
AU CHD MY XU HE CC JE PR AL K (OR =2. 029,
95% CI:1.229 ~3.349) ; A Z5 A7 KL [H # CHD f4 X
b C ZE R R K (OR =1. 835,95% CI:1. 153 ~
2.921),

F* 4. MFG-E8 EE 2 M EHM R JERAMMEMEEE CHD AN RAK ST
Table 4. Distribution of genotypes and alleles of two polymorphisms in MFG-E8 gene in CHD group and control group

HE St a2 CHD 41 Logistic [8] 94347

) (n=183) (n=158) OR(95% CI) P
151878326 C>A

CC/[B(% )] 58(31.7) 53(33.5)

CA/[ (%) ] 89(48.6) 84(53.2) 1.033(0.641 ~1.664) 0.894

AN/ [ (% ) ] 36(19.7) 21(13.3) 0.638(0.332 ~1.228) 0.179

C/[ (%) ] 205(56.0) 190(60.1)

A [ (%) ] 161(44.0) 126(39.9) 0.844(0.622 ~1.146) 0.278
1s4945 C>A

CC/[HI(%) ] 149(81.4) 108(68.4)

CA/[ (% )] 34(18.6) 50(31.6) 2.029(1.229 ~3.349) 0.006

C/[ (%) ] 332(90.7) 266(84.2)

A/ [AN(%)] 34(9.3) 50(15.8) 1.835(1.153 ~2.921) 0.010

I s HAR R AR B A E

2.7 MFG-E8 AEIEEZS 5 fiE MFG-E8 7K F /Y
XS T

TE CHD 4 154945 C>A AN FE[F I MFG-ES
ML KA 48 . 158 4] CHD #3%, Hidh cC BER 5
108 1], IfiL3E MFG-E8 7KF->4 1.54(1.26,1.92) pg/L,
CA I 50 4], 1L MFG-E8 7K FM 1.75(1. 36,
2.15)pe/L, Kego g /8 CC HFA S CA HH
AU MFG-E8 /K P 2 5 LK H it # &E X
(Z=-1.580,P=0.114),

3 4t i

JeEAR B0 koot A B A6 W] 4 R AR 2 — Bl g PR A
LR MFG-E8 A b —Fh#r & LAY B R K F
T As W R4 R B R EEAE AN R A
As BEHe ] {fi g BT b AR KO B AR 4E MR 454,

AT BB B e 4R AR T ), Ko R, 6
AR A 0 200 i 2 A BE B PP A S 2 As B AR
AU WA BRSE R I MFG-E8 78 A28 As BEH P I
I MFG-ES 78 I 40 i 7 1k 08 7 40 g 1)
i FR AR A VE T, I A0 4 W ) MFG-E8 55 1
T4 R A BE IR Bt 22 R 45 &, AR5 5 E v 4 i
REWEEGR ovB5 HEG FEE AN Crkll/
DOCD180/Racl 553 H#0G , 8 40 i 9 19 & (1 B
PREHHE S E IO GG A R T4, G SR A R
A MFG-E8 19 [F] 73 S A4 44 3 25 i LA | 38 2 O
VAT, S80I T ) I T ek 5, D R AR
RN, AR B I MFG-E8 /K1 As B & Jié
A FEREALT . ABFI AR S T X —BiE, R A
I A 28 W R 3 43 R I T CHID 2 A% AR 4 1fn 3
MFG-E8 7K, .78 CHD 41 1fl i MFG-E8 7K-F- B &,
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IR TRTHRZH (P<0.001) . BRHY B R | X7 T CHD
IS W S AR e R B ks 52 ik & — R A A FE
IF A B B Tk, i ELE CHD () R 12 W7 1 IF
WA KR, KEFFFIEA M5 MFG-ES ik /K-F
ATEETN CHD (1) 2 KU | 1L 7 MFG-E8 7KK 7
TR B A M, X CHD (1) RS K s
WA A B INTE,

MFG-E8 1) N uig A 2 R KA KK FIX, C i
A ClL AT C2 X, Hob o1 AR K+ V [RJ8, c2
DXFIER I VTR ) MFG-E8 H:[A 14945 C>A
83 SNP RINN 22 RN T4 3 ML 2R,
X 2 AR FERR A HT L faf i AR/ INA AR KON T i HL
AL A RS S IR X L 37 A5 %) 5 748 AT
RES 5 R A SR TG P | D52 i 25 1 8 25 1)
RED . AT 45 IR 5 X SE B M A, MFG-ES 3%
14945 C>A i 5 K P 38 R 250 B SR 5 CHD
AN, Hoh CA JEPRTURN A 2543 3[R n] fE 1
Jin CHD (7 595 XU . MFG-E8 JE[A 151878326 C>A
{LEAY SNP I IR 2R UL T4 76 A5
RAR ,TEE 76 A B BT B — > Kozak[ (A or
G)-3CCAUGG+4 ] 731, iX 1 B 2> fiff B3 1R )7 971
RS PP AEHIE) MFG-E8 1, 55 76 i
SRR R AN T C Ry C1 X F5/80 X3, iX
LA TRT- MM A B, T LA RAE € KA
UM B EMEM, BRA A M E MFG-E8 K
rs1878326 C>A v 519 SNP B4 [ AR 58 R Gi vk
CTBEARSE 1 XU ] Bsf 1, i 0 5 4 g | A
FEEAT M o8 B A8 ELAT AH OC M (A 38 3 I o %
MFG-ES8 JE[H rs1878326 C>A i /5.1 SNP 5 CHD
ZIIAREAT MM, T A R B 58 FEAS 1 2 40k
A AL DO, I R A 16 2 B 25 5 T RE 2
SO R B GE B R AT SR M A i A B HL ok
H AR B 2= B B B2 e O B A T RE 2 H 31
WEFEREA A 7, I 5 H A P20 ST 58 48
PR IR 2 X KRR A i 5 ok i — 2P A
MFG-ES8 FE[H £ 251k 5 CHD BY4HCHE , AT CHD
(RYRTT B T8 B 4 (e AR

M2l g CHD 4H 17 MFG-E8 /K3
WERT XA, 5 T MFG-E8 JEH 14945 Al
11878326 iX 2 AN AR S A S R Y o rs4945
C>A V5 CA FERIRUFT A 250 FE R Al 34 hn CHD H
s KU , (B A 2 B X MFG-ES 1L 7 7K - (1) 5%
Wi, M, i K B rs1878326 C>A fii 5 CHD A H
A AHICNE

[ BE 30k ]
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