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Polymorphism of ADAMTS13 gene (Pro618Ala) in Thais and its
association with coronary artery disease
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Upa Kukongwiriyapan*®, Pongsak Intharapetch®’, Kasem Tantipanichteerakul®’,
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Abstract

A disintegrin and metalloproteinase with a thrombospondin type 1 motif, member 13 (ADAMTS13) is
a metalloproteinase enzyme cleaving highly active ultralarge von Willebrand factor (vWF) multimers into the
smaller size and less active vVWF. It has been shown in in vitro study that ADAMTS13 gene (Pro618Ala)
polymorphism is associated with profound reduced ADAMTS13 activity. Thus, it has been hypothesized that
low levels of ADAMTS13 may be a risk factor for arterial thrombosis and may influence coronary artery disease
(CAD). This study therefore aims to investigate the frequency and association of ADAMTS13 Pro618Ala
polymorphism with CAD in Thais. A total of 340 subjects were recruited in this study, 117 healthy controls
and 223 patients who were clinically suspected of having CAD undergoing coronary angiography at Queen
Sirikit Heart Center of the Northeast Hospital, Khon Kaen University. Based on angiographic results, 126
patients were classified as CAD and 97 patients were non-CAD. The ADAMTS13 P618A polymorphism was
determined in genomic DNA extracted from leukocytes using polymerase chain reaction-restriction fragment
length polymorphism (PCR-RFLP) technique. The frequencies of Pro and Ala allele in all subjects were 98.68
and 1.32 % respectively. The genotype frequencies of Pro/Pro and Pro/Ala in healthy controls, non-CAD and
CAD were 98.29 vs. 1.71 %, 100 vs. 0 % and 94.44 vs. 5.56 %, respectively. Significant differences of
genotype distributions of Pro/Ala were found in CAD compared to non-CAD group (P = 0.028). In conclusion,
this study is the first report of the genotype distributions of the ADAMTS13 Pro618Ala polymorphism in Thais
and suggested that it seems to be associated with coronary artery disease. However, due to a low frequency of

the Ala allele in this population, a larger population should be required in further study.
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@519 1 Baseline characteristics of subjects.

Parameters Healthy controls non-CAD CAD P-value®
(n=117) (n = 97) (n = 126)

Gender; Female, n (%) 78 (66.70) 52 (53.60) 40 (31.70)

Male, n (%) | 39 (33.30) 45 (46.40) 86 (68.30)"° < 0.001
Age (years) 42.19 = 7.77 59.96 = 8.51" 61.6 £ 9.10° < 0.001
Smokers, n (%) 0 27 (27.8) 48 (38.10) 0.108
Hypertension, n (%) 0 72 (74.20) 114 (90.50)° 0.001
Dyslipidemia, n (%) 0 79 (81.40) 121 (96.00)¢ < 0.001
Diabetes mellitus, n (%) |0 19 (19.60) 44 (34.90)° 0.012
BMI (kg/m®) 22.13 + 3.68 24.69 % 3.13° 24.89 + 321" < 0.001
SBP (mmHg) 109.63 + 13.18 127.563 £ 17.18"  132.17 * 17.58" < 0.001
DBP (mmHg) 70.67 + 8.44 73.29 + 9.23 74.90 £ 12.44° 0.006
FBS (mg/dL) 76.88 + 6.83 97.53 + 39.39" 108.42 + 49.26" < 0.001
TC (mg/dL) 193.70 = 23.50 169.28 + 46.88"  183.06 % 55.21 < 0.001
TG (mg/dL) 84.32 + 35.75 143.18 £ 83.29°  174.84 + 11820  <0.001
HDL-C (mg/dL) 49.05 = 10.69 42.92 + 14.75° 38.20 = 10.00"° < 0.001
LDL-C (mg/dL) 124.85 + 20.93 91.39 + 37.19" 104.32 = 4242 < 0.001
ALT (U/L) 17.37 £ 7.77 22.47 + 14.11° 99.73 + 17.80 < 0.001
AST (U/L) 95.48 * 5.76 26.68 = 12.77 24.98 + 12.21 0.329
ALP (U/L) 54.87 = 15.92 71.83 £ 23.90 69.55 £ 24.41° < 0.001
Insulin (WIU/mL) - 15.13 + 8.56 17.59 + 28.76 0.069
HOMA-IR - 447 292 4.66 = 10.47 0.063
BUN (mg/dL) 10.94 + 247 12.06 = 3.54 13.84 + 5.61" < 0.001
Creatinine (mg/dL) 0.97 = 0.21 0.88 = 0.41° 0.96 = 0.28 0.014
hs-CRP (mg/L) 0.68 + 1.06 1.70 = 5.91° 1.84 + 10.24° < 0.001
WBC count (x10%cells/L) | 5.54 *+ 1.34 6.75 £ 1.64° 743 + 5.32" < 0.001

Categorical variables are presented as n (%). Continuous variables are presented as geometric means * SD, except age,
BMI, SBP, DBP, TC and LDL-C are presented as means = SD.
*: compared among 3 groups; healthy control, non-CAD and CAD groups using one-way ANOVA

*. compared to healthy controls (p<0.05), ©: compared to non-CAD group (P < 0.05)
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Genotypes of ADAMTS13 Pro618Ala poly-
morphism on 2.5 % agarose gel by PCR-RFLP
technique using 2 units of HpyCh41V endonu-
clease. M: 50 bp ladder, lane 1: uncut-product,
lane 2: no template control, lane 3: Pro/Ala,

lanes 4-9: Pro/Pro.
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Fulnd) vuhdadnvesiliieidesie Tundu CAD il
3lulniluuy Pro/Pro nag Pro/Ala fianuuandiiies
hififoddameadn (ns1eit 3) venmniliiednmds
anuduiusvesdlulni Pro/Ala fuszivvesmsiaiily
Goaiuihisidesiomaiia CAD sufmniines
flwendsnnedniay nudh FBS, hs-CRP uagim
iaideavnlugihe CAD #fsTulniluuy Pro/Ala fish
genhiifslulniuuy Pro/Pro udlalfitudhdaymaada
(mswﬁ 4)

msm‘?i 2 Genotype and allele frequencies of ADAMTS13 Pro618Ala polymorphism in healthy controls,

non-CAD and CAD groups.

Subjects
Frequency Healthy controls non-CAD CAD Total P-value
(n =117) (n =97) (n = 126) (n = 340)
Genotype, n (%)
Pro/Pro 115 (98.29) 97 (100.00) 119 (94.44) 331 (97.35)
Pro/Ala 2 (1.71) 0 (0.00) 7 (5.56) 9 (2.65) 0.028%*
Allele (%)
Pro 99.15 100.00 97.22 98.68
Ala 0.85 0.00 2.78 1.32

* compared between CAD and non-CAD groups
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M5 3 Genotype and allele frequencies of ADAMTS13 Pro618Ala polymorphism in CAD patients with

and without risk factors for CAD.

Patients with CAD, n (%)
CAD risk factors Pro/Pro Pro/Ala P - value
(n =119) (n="7)
Diabetes mellitus 41 (34.45) 3 (42.86) 0.650
Non-diabetes mellitus 78 (65.55) 4 (57.14)
Dyslipidemia Normolipidemia 114 (95.80) 7 (100.00) 0.580
5 (4.20) 0 (0.00)
Hypertension 109 (91.6) 5 (71.43) 0.077
No hypertension 10 (8.40) 2 (28.57)
Obesity 55 (46.22) 1 (14.29) 0.098
Non-obesity 64 (53.78) 6 (85.71)

m‘i’N‘l‘/i 4 Levels of biochemical parameters according to allelic variant of ADAMTS13 Pro618Ala

polymorphism in patients with CAD. Data are presented as geometric means £ SD.

Patients with CAD (n =126)
Parameters P-value
Pro/Pro (n = 119) Pro/Ala (n = 7)
TC (mg/dL) 183.98 = 56.16 167.00 = 34.17 0.443
TG (mg/dL) 205.24 * 120.64 160.86 * 51.70 0.336
HDL-C (mg/dL) 39.39 = 10.04 40.29 = 10.03 0.818
LDL-C (mg/dL) 104.87 * 43.12 95.00 * 28.55 0.552
Insulin (WU/mL) 23.07 £ 29.79 19.15 = 11.60 0.731
HOMA-IR 2.62 * 1.08 2.60 £ 1.46 0.961
FBS (mg/dL) 113.60 = 46.31 147.00 x 83.73 0.082
hs-CRP (mg/L) 1.74 = 10.95 2.87 £ 12.29 0.356
WBC count (x10%cells/L) 7.37 = 5.38 8.77 = 4.23 0.401

a d =S
13U A Zﬁ?ﬂ NaN1IFNE

vWE 1luihieidesddgedrniisdensiia

(27) )

ischemic heart disease®”, myocardial infarction **
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ADAMTS13 fuanuideasiomsiio AMI 1 Tagwuh
Tudihe AMI agiivSinamazudniinues ADAMTS13
G‘h uazil vWF antigen/ADAMTS183 antigen ratio BN %\1
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aansalluiiteddaninvesmafinnmsnasaiden
gasunnamdealumendalugihe AMI ©? wagdihe
unstable angina®
Hagihufinsfinndemsasuuanndu AD-
AMTS13 nuniMInMeRugsiia missense uag silent
mutation ﬂaﬂﬂLLUULLazgﬂ%ﬂiﬁ i common-single nu-
cleotide polymorphisms (SNPs) Flgfimsdnmdanu
fdadanazmahauves SNPs vsiia nuhiinasems
amfSinaas/iisoanudniinues ADAMTS13 nmMs
Anw1ve9 Plaimauer nagamz™® wuhodadaAla dwa
femsanaesiainaazudniiaves ADAMTS13
(¥ovay 27+4 uaz Jevay 14 = 1 mudiy) i
Tlghinanesigusiintenazianuduius fumsidiv
anuidssdemaiAannsviasaidengadmnauidenls
msfAndaanugNvelnaNesiEN Pro618Ala

19.24.25) geinql5Aena

1 1 3 =3 Ly (
diulvg)iflums@nelusmagiuan
o/ =) = = da R a :sll
Falidfnmansnuiianugnveslnanesilzusiailusn
A v O Au A= & = A =
1Ty fauddsiiRaumsAamusanNenuiaNy
#NYOIINANDINEN Pro618Ala TurnieiFe msdnwily
aulngasainunanuasadanazdlulnivedlwanesn
= XA b A A ) = 61 o (24)4!
Fuimmana e Meufumsane lumine Yuan® &9
anuuansveFem e uauvguiieivh inans
= VW o W = da A Ax o o g
Anwuanaany wsulnanesHENdUNHANNTNNUT
AmTanasveIndnfmianazySinaves ADAMTS13
naginenulusiede wu Giu® 3 azimma®
1aun Pro475Ser lumsanmillammsnsialuilszanns
Tngauiu 240 18 wunwummzdlulnisia Pro/Pro
vty (ilduaasdoya)
M3AnAsIWUNAgH CAD Hanuddlulni

[

Pro/Ala ganhnguaauibiiflu CAD sehalfifoddy

1

v d

P v 3 a2 gam XA o
MR Feenaudasliirunlnane SBuHTaNudIuS
Aulsavasaidealaluaulne udedlsAimuitiosnn
wudlulnil Pro/Ala 1iied 7 918 ngihe CAD 319
126 Mg daiudamammsanslungulsemasilravn

A Ao = X A = = v o g a
iedudunamsaneil Wednmdeanuduiusveelna
NO5NTU Pro618Ala AUiladuIdees1ee domsiia CAD
FINMMNAWeINUweniaazenay wuhiiheni

D

3lulnil Pro/Ala @1 hs-CRP nagdnuudiaidonvn i

2.

wmnlinganhgnidulnd Pro/Pro aenaiiaainnsi

v A 25 =} 1 & aaa
9aaa Ala uuuwammiaﬂawmuaﬂmmmzﬂ?mm
Y909 ADAMTS13 #am3anaaved ADAMTS13 dui

(13-16

ANuFuNUSAUAIZO LU P19 saunsdadaiaiuli

a [ 4! I a o a d'o [ 1 A
iamsdniasudunesnuianadgueslsavioidon
unanazvasadenuasuissuiuamgdidgyvesmsinn
CAD "% gehglsimudeanmsdnuiisnfnlungu
semnnsifvinalrguiiedudunamsaneuiaang?
= 5 é’ A~ 1 a2 A
HANMIANEIATANDI AN IF U INAND W
&N Pro618Ala HHANNINNUTAVIIAVaIAIADNNL 1
usiodghelsiau iesnndeiniaveamsAnuil fe ngu
Usznnsnanmilvinadn sanadthondunazliiiiu
CAD fdadinysandmouagngauanad N 3901992
I Y c:'c& 1 a 4 3 VXY a
WUAINYINUNAFDAITIATIZHANNANWUTAVAIITLAA
CAD SauuINedUTUNaMIANRIVDIIUIToNIIAIT
o = ca' a 1 cics |c’8’ =}
mnsnwmanlungulsemnnsiivnalvguuazi
MINTLNHVDUNANNA AN FTINNIATHNMIATIVIA
udnfAuaz/iielSanaves ADAMTS13 iinifinde 1

naAnssNlsEMA
voveugaeaiiasifsmlasmanavhu 1§
wihiseaueladsan anzuwmemans aminends
voundy Agremdelumaifuiioduideanazaia
Aanzassiaiiluden nazvouqaamzmalinng
uwnd wninendeveunduiiaiuayuglnsainazaau
lumssuiiumidss msanmadeilldsuuaiivayunn
gy sninendeveundu uazunnngiive
Wlazrasnidon IMIMeasveLLAY

1ONAITONDY

1. avatim 9viant. nenumathsgiamsithsgia
Tsalifiadeidoss w.a. 2550 - 2552 (Chronic
disease surveillance 2007 - 2009). ﬂ’cjmmizmﬂ
Wenlsabifiade dinsznaing nanavaulsa
ATENITNADTUGY ALY 2553,

2. Grundy SM, Pasternak R, Greenland P, Smith S,
Jr., Fuster V. Assessment of cardiovascular risk by
use of multiple-risk-factor assessment equations:
a statement for healthcare professionals from the

American Heart Association and the American

956 M3ssnaiansunnduaznennine e U1 23 allufl 3  AugBU-SUINAY 2554



10.

11.

J Med Tech Phy Ther e Vol.23 No.3 e September-December 2011

College of Cardiology. Circulation 1999; 100:
1481-92.

Giblin JP, Hewlett LJ, Hannah MJ. Basal secretion
of von Willebrand factor from human endothelial
cells. Blood 2008; 112: 957-64.

Bowen DJ, Collins PW. Insights into von Wil-
lebrand factor proteolysis: clinical implications.
Br J Haematol 2006; 133: 457-67.

Zheng X, Majerus EM, Sadler JE. ADAMTS13
and TTP. Curr Opin Hematol 2002; 9: 389-94.
Ajzenberg N, Denis CV, Veyradier A, Girma
JP, Meyer D, Baruch D. Complete defect in
vWF-cleaving protease activity associated with
increased shear-induced platelet aggregation in
thrombotic microangiopathy. Thromb Haemost
2002; 87: 808-11.

Bongers TN, de Bruijne EL, Dippel DW, de Jong
AJ, Deckers JW, Poldermans D, et al. Lower
levels of ADAMTS13 are associated with cardio-
vascular disease in young patients. Atherosclerosis
2009; 207: 250-4.

Fuchigami S, Kaikita K, Soejima K, Matsukawa
M, Honda T, Tsujita K, et al. Changes in plasma
von Willebrand factor-cleaving protease (AD-
AMTS13) levels in patients with unstable angina.
Thromb Res 2008; 122: 618-23.

Kaikita K, Soejima K, Matsukawa M, Nakagaki
T, Ogawa H. Reduced von Willebrand factor-
cleaving protease (ADAMTS13) activity in acute
myocardial infarction. ] Thromb Haemost 2006;
4: 2490-3.

Matsukawa M, Kaikita K, Soejima K, Fuchigami
S, Nakamura Y, Honda T, et al. Serial changes
in von Willebrand factor-cleaving protease (AD-
AMTS13) and prognosis after acute myocardial
infarction. Am J Cardiol 2007; 100: 758-63.
Chion CK, Doggen CJ, Crawley JT, Lane DA,
Rosendaal FR. ADAMTS13 and von Willebrand

factor and the risk of myocardial infarction in

12.

13.

14.

15.

16.

17.

18.

men. Blood 2007; 109: 1998-2000.

Miura M, Kaikita K, Matsukawa M, Soejima
K, Fuchigami S, Miyazaki Y, et al. Prognostic
value of plasma von Willebrand factor-cleaving
protease (ADAMTS13) antigen levels in patients
with coronary artery disease. Thromb Haemost
2010; 103: 623-9.

Mannucci PM, Vanoli M, Forza I, Canciani MT,
Scorza R. Von Willebrand factor cleaving protease
(ADAMTS-13) in 123 patients with connective
tissue diseases (systemic lupus erythematosus
and systemic sclerosis). Haematologica 2003; 88:
914-8.

Ono T, Mimuro J, Madoiwa S, Soejima K, Kashi-
wakura Y, Ishiwata A, et al. Severe secondary
deficiency of von Willebrand factor-cleaving
protease (ADAMTS13) in patients with sepsis-
induced disseminated intravascular coagulation:
its correlation with development of renal failure.
Blood 2006; 107: 528-34.

Uemura M, Fujimura Y, Matsumoto M, Ishizashi
H, Kato S, Matsuyama T, et al. Comprehensive
analysis of ADAMTS13 in patients with liver
cirrhosis. Thromb Haemost 2008; 99: 1019-29.
Claus RA, Bockmeyer CL, Budde U, Kentouche
K, Sossdorf M, Hilberg T, et al. Variations in the
ratio between von Willebrand factor and its cleav-
ing protease during systemic inflammation and
association with severity and prognosis of organ
failure. Thromb Haemost 2009; 101: 239-47.
Chauhan AK, Kisucka J, Brill A, Walsh MT,
Scheiflinger F, Wagner DD. ADAMTS13: a new
link between thrombosis and inflammation. J Exp
Med 2008; 205: 2065-74.

Plaimauer B, Fuhrmann J, Mohr G, Wernhart
W, Bruno K, Ferrari S, et al. Modulation of
ADAMTS13 secretion and specific activity by
a combination of common amino acid polymor-

phisms and a missense mutation. Blood 2006;

257



19.

20.

21.

22.

23.

24.

258

107: 118-25.

Levy GG, Nichols WC, Lian EC, Foroud T,
McClintick JN, McGee BM, et al. Mutations in
a member of the ADAMTS gene family cause
thrombotic thrombocytopenic purpura. Nature
2001; 413: 488-94.

Uchida T, Wada H, Mizutani M, Iwashita M, Ishi-
hara H, Shibano T, et al. Identification of novel
mutations in ADAMTS13 in an adult patient with
congenital thrombotic thrombocytopenic purpura.
Blood 2004; 104: 2081-3.

Tao Z, Anthony K, Peng Y, Choi H, Nolasco L,
Rice L, et al. Novel ADAMTS-13 mutations in
an adult with delayed onset thrombotic thrombo-
cytopenic purpura. J Thromb Haemost 2006; 4:
1931-5.

Kokame K, Matsumoto M, Soejima K, Yagi
H, Ishizashi H, Funato M, et al. Mutations and
common polymorphisms in ADAMTS13 gene
responsible for von Willebrand factor-cleaving
protease activity. Proc Natl Acad Sci USA 2002;
99: 11902-7.

Bittar LF, de Paula EV, Mello TB, Siqueira LH,
Orsi FL, M. A-B. Polymorphisms and mutations
in vVWF and ADAMTS13 genes and their cor-
relation with plasma levels of FVIII and vWF in
patients with deep venous thrombosis. Clin Appl
Thromb Hemost 2011; 17: 514-8.

Schettert IT, Pereira AC, Lopes NH, Hueb WA,
Krieger JE. Association between ADAMTS13
polymorphisms and risk of cardiovascular events
in chronic coronary disease. Thromb Res 2009;

125: 61-6.

25.

26.

27.

28.

29.

30.

Donadelli R, Banterla F, Galbusera M, Capoferri
C, Bucchioni S, Gastoldi S, et al. In-vitro and
in-vivo consequences of mutations in the von
Willebrand factor cleaving protease ADAMTS13
in thrombotic thrombocytopenic purpura. Thromb
Haemost 2006; 96: 454-64.

Grundy S. National Cholesterol Education Pro-
gram. Second report of the expert panel on de-
tection, evaluation, and treatment of high blood
cholesterol in adults (Adult treatment panel II).
Circulation 1994; 89: 1329-445.

Whincup PH, Danesh J, Walker M, Lennon L,
Thomson A, Appleby P, et al. von Willebrand
factor and coronary heart disease: prospective
study and meta-analysis. Eur Heart J 2002; 23:
1764-70.

Sakai H, Goto S, Kim JY, Aoki N, Abe S,
Ichikawa N, et al. Plasma concentration of von
Willebrand factor in acute myocardial infarction.
Thromb Haemost 2000; 84: 204-9.

Gao WQ, Wang ZY, Bai X, Ruan CG. Study of
C1423T polymorphism of the von Willebrand
factor-cleaving protease gene in Chinese Han
population. Zhonghua Xue Ye Xue Za Zhi 2004;
25: 136-8.

Jang MJ, Kim NK, Chong SY, Kim HJ, Lee SJ,
Kang MS, et al. Frequency of Pro475Ser poly-
morphism of ADAMTS13 gene and its associa-
tion with ADAMTS-13 activity in the Korean
population. Yonsei Med J 2008; 49: 405-8.

’Jﬁ'iﬁﬂ’iLY]ﬂﬁﬂﬂﬂiLLWY]iTLLaxﬂ’WElﬂ’\Wﬂ’\‘]j@ e U1 23 aiUfl 3 o NUENBU-FUINAN 2554



