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[# ZE]BH.-HIT ADAMTS] 2K SNPrsd28785 F SNPrs2738 B~ & 5 7 0> (coronary heart disease, CHD ) (4 3¢ ,
FiE  RARGHE RN S PHEMREDEMREBERNE SR BRE S5, B84 DNA MFB AN 315 4
CHD &1 355 %5 B AR BETT SNPrs428785 Fii SNPrs2738 R}, 2 4 M58 B LB R O as iR ) b B S i g
SEFEAS ¢ IS HT Mann-Whitney U 345347, 53R :SNPrs428785 £E CHD ZHFI%} BB 4H rh 3L PRI R S CC(50.2% vs 38.9%) .CG
(40.3% vs. 47.9%)F1 GG(9.5% vs. 13.2%) , 2 R H G158 L (*=8.974,P=0.011),2 A 1A] G A FF >3 R 29.7%H
37.2%, £ERA G EE L (¥*=8.410,P=0.004) , % _JT logistic EVF/MF 5 , 7R rs428785 HYEHBLS R.0H) & 424156 (OR=
1.528,95%CI=1.086~2.150,P=0.015), SNPrs2738 7£ CHD £H FN5%t FR 4 v A8 25 K USRI AC 5 AA(74.3% vs. 78.9%) \AC(24.1% vs.
18.9%)F1 CC(1.6% vs. 2.3%) , =R TEH2E B X (3=2.998, P=0.223) , A AT R FESTRST B 86.3%F 88.3% , R TLA 23
M (P=1.164,P=0.281), %It :ADAMTS] EH SNPrs428785 £S5 LR E LM, B ¢ HARE RS ORNEE S
FED Tl SNPrs2738 &M 5 0 & 4 A,
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Association of ADAMTS1 gene single nucleotide polymorphisms with

coronary heart disease in Chinese Han population

Zhai Xiuming,Liv Qing,Ding Yanhui,Lei Jiayan ,Li Meiling,Chen Xiaoyun
(Department of Clinical Research Center,The First Affiliated Hospital of Chongqing Medical University)
[ Abstract ) Objective : To investigate the association of ADAMTS] gene single nucleotide polymorphisms with atherosclerotic coronary
heart disease (CHD ). Methods ; This study includes 31S CHD and 355 control who admitted to the First Affiliated Hospital of
Chongging Medical University. 'SNP rs428785 and SNP rs2738 were detected by polymerase chain reaction—single—strand conforma—
tion polymorphism(PCR-SSCP) and polymerase chain reaction—restriction fragment length polymorphism (PCR-RFLP),then verified
by gene sequencing techniques. Chi~square test was used to analyze the count data, Mann—Whitney U test and independent—samples
T test were used to analyze the measurement data between the two groups. Results ; The genotype frequencies of SNP 1s428785 in
CHD group and the control group respectively were CC(50.2% vs. 38.9%),CG(40.3% vs. 47.9%) and GG(9.5% vs. 13.2%) ;there
was a great statistically significance between the two groups(x*=8.974,P=0.011) as well as the frequency of G allele(29.7% vs.
37.2% ;x*=8.410,P=0.004). After logistic regression analysis, CG+GG genotype of SNPrs428785 may be associated with CHD (OR=
1.528,95%CI=1.086 to 2.150,P=0.015). SNP 152738 in CHD group and the control group were AA(74.3% vs. 78.9%),AC (24.1%
vs. 18.9%) and CC(1.6% vs. 2.3%) respectively,but there was no statistically significance between the two groups (¢*=2.998,P=0.223),
and there was also no significance in frequency of A allele(86.3% vs. 88.3%; x*=1.164,P=0.281). Conclusion.SNP rs428785 but
not SNP 152738 polymorphisms of the ADAMTS1 gene may be associated with CHD. The G allele of the SNP rs428785 may be a ge-
netic risk factor for CHD.
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5039 (coronary heart disease, CHD) & — /™
B E AR LN , S4E e ORI R B SE
A G SE TR E A, ERE,EEAD
AL AT KRR EOR AR R E BT
BRI, BRI I R R R AR =
FE BRIRAS ERESE seb0ade A2 e 38 4% I R I BRI Y
FIF/ER T RBONE 2R, ORI
e EEAE Ak 2 B T e BB AR RE AL 5 | 2 M B A AR
BPKEE A , WS BUR .0 LT BE ERS A 85 i
AR AR, R R AIER , A 5P R
WEAZESIRREONS G BULE AR
B, RS ks 2 AR, A TR
IMREEEBEFNBREORESBREAR-1(a
disintegrin and metalloproteinase with thrombospondin
motifs 1, ADAMTS-1) 22— &l Zo* K& B EH
H Bl PR R R O 20, 51 R B R LA
FRIERS | 2 ik PSR AT 4k W1 34 B 845 JRAE L DTS5
B MBNKFEBEIL R R R RS, Morrison S
&I ADAMTS1 2 SNPrs402007 7£ B Fp AFI
N#E 5t 0 A M, HETE XN JCADAMTS]

HE S TRORHASHERIE, AP

PO Hu X A B ADAMTS1 A L2750 550

1 BRM&FGE

1.1 #Fist g

PrFT TG4 315 B0 & (CHD &) 1 355 Bilxf
AR (B, WARERAR R IUEAR, RAEKE
FIREM RS — B O E NRMER B E , JEHEBR AR,
W SRR SRR AT TEEER g HER,
WBRERE U T M HA . OEhkE FIEL A DR
Sk RIS 22 e 2 AT — s — S L I A I gk
ERT 50%, H4EH ST BBUER (K) OEUREI, HBTishi
R ARG S QW B OR E & A BB K 7 W bk %
¥ | HBRAA & RE kA AIRIT LB PSR AR L, X
HPASRYE . BN 2T O0R A Be 3, S ke st A0
BSOS A o0 A BR SR PERG AS AL Skl 45 R
FRME, 2 A2 R TSR X (P=0.626),
12 Fik
1.2.1 ZH4 DNA #2E HBUFEPRIM R 2Mm 5~8
mL, EDTA-K2 $i#E, RAEAMEAT L R B4 I DNA, BTA H
b ¥I7E NanoDrop-1000 &A% BR T 1 KM AN L AT 463
Ao ood Asgorn B LN 1.8~1.9,-80 CIRFEEH,
122 PCRA&M 1R4E NCBI $dEFE , (1 DANMAN {453

H¥eit ADAMTS1 2[5 SNPrs428785 F1 SNPrs2738 B 5
B B TS 14, Wt 5 | H 38 i _ ISR A A PR B A
SNPrs428785 [} PCR 514/¥%1): L17:5’~GGACAGACAAAC-
GAGAGC-3’, Fi¥#:5’~CCACTACAGTTCCACCTCC-3’ , SNPrs
2738 1 PCR 519551 . i .5’ ~AGCCGTCTTGCTTCACC-
TT-3, F###:5’ ~CCAACTTCCTTTCTTTCCTACC-3" , SNPrs
428785 1 SNPrs2738 1 PCR LRI &R . £ F 51914 0.75
wL(10 pmol/L) ,DNA #i4g 1.0 pL,TaKaRa /A &) PremixTaq
Version 2.0[dNTP(2x),Taq E§ 1.25 U/25 pL, 4 0.4 mmol/L,
MgCl, 3 mmol/L, PCR Buffer(2x)]7.5 uL, ¥ X HE K £ 15
WL, SNPrs428785 i PCR SR #2:95 °C,45 5;95 °C,5 min,
61 °C,25 ;72 °C,30 5,30 MEH ;72 °C,1 min, SNPrs2738
#) PCR B8 95 °C,45 5;95 C,5 min;60 C,45 s;72 C,
455,30 MEFF;72 °C,5 min, BUPCR 74 2 pL 7 1.5% %
Goldview BYBRIEMEEERE  ELEK (130 V,35 min), BJSTEIRE
P PCR PE¥ /N B fe 5k, SNPrsd28785 F1 SNPrs
2738 B PCR F=#1k/ N34 222 bp 1 662 bp,,
123 FEFEGRE SNPrs428785 AR T B A EEE NS
é’i%*@%%?&'ﬁ(pdymer&se chain reaction—single—strand
conformation polymorphism, PCR-SSCP) #4341, 2 [ f& &
A :PCR ZN =) 5 pL, DNA Z8{ FREZE MU 5 wl. (5 mmol/L
EDTA,0.05% R B} 1% ,98% % & F H BL# ,0.05% — X H
FF), RSB0 EEKE, £B% 100 CH 8 min, REE T K
22 10 min, #£ 8% k781 3 73 5 B e B B (TEMED 5
pL, AP 55 wL,5xTBE 1.5 mL,30% A & Bk 2.0 mL, WF#K
2.94 mL)*FHLEK (58 260 V,2 min /5 100 V,150 min), LIK/5
H Goldview J£8 30 min, 145 B ShEER BB IUBUR 4 RAH
PETIRAT4H,, SNPrs2738 £ MER R SMERNE SR
i R B K FE 22 5 M (polymerase chain reaction—restriction
fragment length polymorphism, PCR-RFLP) #4744 , FR 1 14
WHIEE Pvull, B0 /5 M 5 BRI 40 314 443 bp 1 219 bp,
EFUMAZR R . PCR reaction mixture 10 pL (0.1~0.5 pg DNA),
nuclease—free water 18 wL,10xBuffer G 2 wL,Pvull 1 pL, &§
Yk Z 7 37 CHERSE T 12~16 h J57E 1.5% % Coldview
FITE R R I 5 L 3K (80 V, 50 min) , 2R FE7E B SRR LR
INGSY R G
124 M5 4% SNPrs428785 K SNPrs2738 7R [mj 43 4H i)
EArEEARE T bR A A PR W R 52 AR RIIE
13 %hitEHHr

K SPSS 21.0 B4 TS24 8T, CHD 4 A%t R4
oSO AT SRR AR L B R R R 4
Br, PRI BRI + bR (w25 ) 3R, B4 L
BRI ¢ #3H Mann—Whitney U #5843 47 , 48 5]
R AU A FOFE R 2 etk LA A RO AR 4T, KBSk o
@=0.05,, Hardy-Weinberg i#tf% - £ Fl T4 T RESE R B
HIFH R, P>0.05 BRHANREAR B BR R RN, B
TC logistic FHA M HT £ G E &, P<0.05 FHA R Z R H 41t
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2.1 sFEFe CHD LA BE A K4 AR

2 ARG H k=R RS ENR R I R BIRE B 2
] CGE 17 22 5 (P>0.05) AR5 MR Bl o i) s OB R o
BRI S R A BRI A Z MG
5 (P<0.05) | S0 S — 20 % e Coig AT DG 2 e R R iE 4T — ot
logistic M43 259 WLZ& 1
2.2 ADAMTSI AP 2 A SNP £z &4 m) 45 R

SNPrs428785 Fil SNPrs2738 i) PCR 44 7= 49 Ko\ Ke 4l
SEPEGIE 1 R SNPrsd28785 (C/G)3 FhiAN ] e R I &5 R4
€l 2 Fif/R . SNPrsd28785 {37 s C Al G A5 H& KU 43 51 Ky
0.663 Fl 0.337,CC.CG Fl GG K& X Y Bt 5 43 I Sk 0.442
0.443 F1 0.115, SNPrs2738( A/C)3 FA A SE KL PCR =4
AL HL K4S BN E] 3 B, SNPrs2738 315 A il C 250 ik
PRUBR 53500 8 0.874 F10.126, AA AC Fl CC A PR 7 45 5 3
54 0.767 ,0.213 F1 0.020,

M4 marker;1.2.3 57 SNPrs2738:4 .5 .6
N SNPrsd28785;7 [ XS I

1 ADAMTS1 £ PCR =4 ik &
Fig.1  Electrophoregram of SNPrs428785 and SNPrs2738 PCR

amplification

ZEMFHUE 1.2.4.6 24 CG /53,57 K CC ;8 Ky GG #Y
B 2 SNP rs428785 ) PCR-SSCP HikE
Fig.2 Electrophoregram of SNPrs428785 PCR-SSCP
amplification

3 4

MM marker; 1.2 A AC ;3 4 5 AA .5 .6 K CC Y

3 SNPrs2738 Bl F=#i ik E
Fig.3 Electrophoregram of SNPrs2738 enzyme-digested

fragments

2.3 2 4R S5k B O R AR R A 64 b Ak
2 AN SNP {37 s5 75 CHD 21 BRZH e i 5 R 0 Fn 4547 3
A #RFF & Hardy—Weinberg “F-fif (SNPrs428785 FUFEIK A ,
X=0.368, P=0.544; x’=0.224  P=0.636; SNPrs2738 [ 5 A 7 .
X=0.173,P=0.678; x*=2.620, P=0.106) , P ¥ K T 0.05, %1
BIFFEXS B F (] ol SR A A, B A4 PR i A% -l ml o —
W HEATIRSE . SNPrsd28785 {35 CC.CG Al GG 7E CHD 41+
A L DR B A 55R 3531) A 0.502,0.403 F1 0.095 , 75 5% BR A 4 451
HIPAH 0.389.0.479 F10.132, Z 345 X (*=8.974,
P=0.011),2 41[A] G {7 B K050 510 0.297 F10.372, 2%
AT GRS X (*=8.410, P=0.004) , 5% B4 L35, CHD 41

#&1 CHD AFMRAKN—MIGKFT LA LLER

Tab.1 Comparison of clinical data between CHD group and control

i H A (=315 ) R (n=355 ) UL A(EN PAH

/4 B O 168/147 196/159 0.237° 0.626°
Tl (%) 66.55 £ 10.25 62.20 £9.92 5.583 0.000
WKL (% ) 54.0 27.0 50.547 0.000*
ER RS (%) 65.4 47.6 21.437 0.000°
BRI (% ) 32.7 18.3 18.392° 0.000°
Hih = ( mmol/1.) 1.44 +0.77 1.44 +0.76 0.154" 0.877"
EIH [ A (mmol/L ) 3.95+0.96 421+ 1.00 -3.383 0.001

= EFERR AT Cmmol/L) 1.15+0.32 1.30 +0.34 -5.844" 0.000"
fIC% AR H1 ( mmol/L) 2.44 +0.83 2.51+0.88 -1.002 0.317
ApoAl (/L) 1.26 +0.25 1.40 +£0.27 -7.018 0.000
ApoB (g/l.) 0.80 + 0.24 0.83 £0.28 -1.364 0.173

E:a 78 ¢ i1, b %718 Mann—Whitney U K235 0E, JEI4 0 ¢ K55840 51 i
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%2 CHD fFnxTE o rs428785 i rs2738 HIEFBRLR R S EEME
Tab.2 Genotypes and alleles frequencies of rs428785 and rs2738 between CHD group and control
SNPfif &, CHD# (n=315) SHRLE (n=355) XY1E P
rs428785

HERFR CC(n,%) 158(50.2) 138(38.9) 8.974 0.011
CG(n,%) 127(40.3) 170(47.9)
GG(n,%) 30(9.5) 47(13.2)

LA REER C(n, %) 443(70.3) 446(62.8) 8.410 0.004
G(n,%) 187(29.7) 264(37.2)

CC+CG/GG 285/30 308/47 2.265 0.132

CC/CGH+GG 158/157 138217 8.620 0.003

rs2738

H R RRA AA(R, %) 234(74.3) 280(78.9) 2.998 0.223

AC(n,%) 76(24.1) 67(18.9)
CC(n,%) 5(1.6) 8(2.3)

SAEESE A(n,%) 544(86.3) 627(88.3) 1.164 0.281
C(n, %) 86(13.7) 83(11.7)

AA+AC/CC 310/5 347/8 0.389 0.533

AA/ACHCC 234/81 280/75 1.966 0.161

) CC+CG &K R AL AR XT3 , P o) 25 5 C AT
Y (2=2.265,P=0.132) , {8 CG+CG 3k H RIH AT LLAH X 84K,
W4 [T 22 S A G255 X (x*=8.620, P=0.003) , SNPrs2738 fif
FLAA AC F CC 76 CHD 20 A B9 28 [ B35 3R 43 51k 0.743
0.241 i1 0.016 , 7 % B8 41 o &%) 32 IR RU AT 22 47 51 24 0.789
0.189 1 0.023, 2R LHIT2EE X (*=2.998,P=0.223) , I
] A SO E SRS H) K 0.863 F10.883, E R LA FRE
X (=1.164,P=0.281) , 53T FRAIM ti: , CHD A T0ie 2 AA+
AC ZEFBGEE AC+CC ZEFE BUAH X4 5 EL AT Eb s &, R4 1]

Hoh R R G R I SRR BRIBEE A K
SNPrs428785 i) CG+GG EE A PEX/NF 0.05, .00
B A R B A BE R AR AR N R AL FEFAEE R . Rai %00
WIS R, ApoAl FEN LAY (483 COT) SR FH &AM
SRk A ST Y 5 S K B SNPrs428785 11 G i B 1 al fE
REERAELENBEEE, BAESRILE4,

*3 SETRFBAISERD

Tab.3 The frequency and parameter coding of four categorical

£ FWTLITEE L (AA+AC/CC, ¥2=0.389, P=0.533; AA/AC+ g varebles p— P
CCix*=1.966,P=0.161), JL3& 2, Re428785 3 cC 296 1
24 "SRR A E F 8 logistic B J2HHT CG+GG 374 0
i Fi 8 5 % A6 BRI I 3 e R R AR By R B E R B ILIE & 295 1
HE, Fb BE R IE SRR BRIEE T A SR ERE S = 375 0
FEIRTE M SNPrsd428785 RYEF BTN BRI & 4 P2 WERRIR 7 502 1
EA BRI S RIS ILE 3; S0 RSB RENFEE R = 168 0
FE XK ZITARE SRR 0, CHD MR 1, WA & 404 1
RIEJE B BB B BRI R R 2B B P (KT 0.05 41, = 266 0
x4 BWLHEXERERER logistic B354
Tab.4 Logistic regression analysis of risk factors for coronary heart disease
95% CI
Th B SE Wals df PfE ORfH = R
EFEh 0.041 0.009 20221 1 0.000 1.042 1.023 1.061
i -1.177 0.186 40.107 1 0.000 0.308 0.214 0.444
= I -0.621 0.181 11.787 1 0.001 0.537 0.377 0.766
BRI -0.650 0.201 10.441 1 0.001 0.522 0.352 0.774
APOAL -1.427 0.352 16.436 1 0.000 0.240 0.120 0.478
CG+GG 0.424 0.174 5.933 1 0.015 1.528 1.086 2.150
WE 0.412 0.783 0.277 1 0.599 1.510
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3 3t i

ADAMTS1 BT Zn* B & B E BRI, E
fF Ak 21q21.2, BE5FH 9 MAME T, RIBE
967 N RERPER S, 4 TEAN 105 kD, T
FETWZL ST ERESI YA . ADAMTS] 2
— RIS E D, FEE L T A/
MR 455 25 FI 3 JF (thrombospondin motifs 1, TSP1) [X
35 AR T R 2 BBEE 1 Versican Brevican
1 Aggrecan BAEAEH , NS 5— K5 AR AE
AR, ADAMTS1 B E SRR —A S5hhkake
BRI B | 7] L5 — 250 S AE 40 BB B 4 e
FEIRFEIN F—o FI4IMIA R -18 FH RS 5 M k40
JH0 P 458 40 e AR, 38 ek o e 40 B 4k B4R a8 o
T VAR B3RS , IR R A B BOR BN BE S £4F
AN RIFRE NS, Jonsson—Rylander W& BUFER;
ADAMTS1 £ ApoE mgiBi/b Bz kLA A
ADAMTST 3 AL TE/IN B3l Bk P AR 4 1 - L
ARG N AR SRS, T B AR R 3k
MAERERARIBLIEF ME R, Pelisek ZI%F A
RN BKBER S e 2H AL e (0.3 — 2UESE ADAMTS] 72
AR E R e Re e AR R T Rk o, R W
ADAMTS1 R LR E S B BA —EWE
M. Pehlivan S22 I RIASTE S , ADAMTS1 A LA
B O VEESE 5 52 W TR iT

ADAMTS1 WRIEGZMERA X, BIHESH#
YA F , microRNA KI5 B2 ARMS, 7EFH
MRy E AR R AR E T -8
(transforming growth factor, TGF-8)A] LURREADAMTS1
ik LA, T & ~y (interferon—y , IFN—vy ) T #8
T AR NG RR K P9 R 40 MRS v LB RN | g IR
& F o (tumor necrosis factor—a, TNF-a) . F 4 f8
4% 1B(interleukin 1,TL1-B)%#RFEFE T ADAMTS1
HFE XS, ME N EEKIE T (vascular endothe—
lial growth factor, VEGF) MU BEE S EHE C 55
51 ADAMTS]1 & [ 5 3 15 R 4 il 4 Bz 4 i #y 1
5,30 0] LIAE T ADAMTS1 [ (4 )3 30 F X 38 -
302 F1-294 fff ADAMTS] 358 B0, miR-365 7E
FLARSE it FIAE R T ADAMTS1 B2 #E 40 fu
37 AR 2200 (EEAE PR LA, BE2E mi-

croRNA ] UL 3EAE F IR A fe it — AT 5T ; Morrison
SR RE 10 311 ASEAF AR 3 506 4B AT
FER B KBS PES (genetic risk score, GRS)#FSE , &
I ADAMTS] %:[H ) SNPrs402007 1 SNPrs428785
FZBMESEOREEMRE, Peters F2%F 668 £
ODUVESE R E FERMITRAYIBITRARAES
SNPrs402007 1 &5 CC & # # &  CG fl GG
BB E IR IT MR, 7R SNPrs402007
B MBS AR T RERZ R T ADAMTS1 B HIFRIE,
TR i 3l Bk ok e RE AL T IR AN R 8, 3 7 5.0
5 BB KU, 575 — 48 A9 2 SNPrs402007
SNPrs428785 J& 2 M &N T4 1 2 A PENL S
(D’=1.0,r=1.0),SNPrs402007 i T ADAMTS1 &[H
% 5’ -UTR, Tfi SNPrs428785 fii T ADAMTS1 £ [H
K59 S BT, B TEAREFII X, SNPrs
428785 B G F| C RAR(# i, T ADAMTS1 A F—
REEHPEE 227 WA ERA VI E R, ADAMTSI
T H RIS 2 3 ADAMTS] & E REIThEE
FAERA BZE R RE IR T bk
WAL AT ZE DR B Bk 24N T 412 33 S0 R R A W T
— 5,

A B ST L X ADAMTS] 2 E A7 2 4> SNP £
YA HFTH R A, AT B RS IT 5 X I8
SNPrs428785 L7 M:AE CHD £H Fix) B 4H v i 3L 7
B4y 5 B CC(50.2% vs. 38.9%).CG (40.3% vs.
47.9%) .GG(9.5% vs. 13.2%) , &K I8 PEH/NT
0.05, AP ZERAGIT¥E X, 2 T logistic 5]
R G , K CG+GG F& K A7 5 41 (8] 1) 2= 747
BAEGH¥E X, #R SNPrs428785 B LA Ml Bk
SRR RERRR, B G HFMEFE TR0
A% 5 BB, AKAFST SNPrs428785 IS5,
3 PR % 43 51 R 2 €(0.663) F1 G(0.337), 5 NCBI
HRAB B T I N\ B 25 DR B 35 SR B AR — B, T Morrison
Sconfy BRh A TEAN S R A R 1R 1 2 i 3k DR A3
FHHH C€(0.22)H1 G(0.78) , AHBFFT 5 Morrison %
K RORRI T RE SR AR R ZE R AR
F/INEFREFE, THiT 3’-UTR A9 SNPrs2738 £ A3
1E CHD ZHFIXT FR4H i i FL BRI B 43 511 08 AA (74.3%
vs. 78.9%) AC(24.1% vs. 18.9%) .CC(1.6% vs. 2.3%)
ZEHKI P{EXRT 0.05, 70 SNPrs2738 41
S ORI
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