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The relationship between catechol-O-methyltransferase gene polymorphism and
coronary artery abnormality in Kawasaki disease
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Purpose : Many gene polymorphisms are associated with coronary artery abnormalities in Kawasaki disease. Catechol-O-
methyltransferase (COMD) plays an important role in the metabolism of catecholamines, catechol estrogen., and catechol
drugs. Polymorphisms of the COMT gene are reported to be associated with myocardial infarction and coronary artery abnor
malities. The aim of this study was to evaluate the relationship between COMT gene polymorphisms and coronary artery
abnormalities in Kawasaki disease patients.

Methods : One hundred and one Korean children with Kawasaki disease and 306 healthy Korean control subjects were
enrolled in this study. The polymorphisms of the COMT gene were analyzed by direct sequencing.

Results : There were no differences in the genotype and allelic frequency of the rs4680 and rs769224 polymorphic sites
between Kawasaki disease and control subjects. Further, no significant difference was found in the rs4680 polymorphism
between patients with coronary artery abnormalities and patients without coronary artery abnormalities (codominant P=0.32,
dominant P=0.74, recessive P=0.13). However, the distribution of the 78769224 polymorphism was significantly different
between patients with coronary artery abnormalities and patients without coronary artery abnormalities (codominant P=
0.0077, dominant P=0.0021, recessive P=0.16).

Conclusion : Qur results indicate that the polymorphisms of the 75769224 gene might be related to the development of
coronary artery abnormalities in Kawasaki disease. (Korean J Pediatr 2009:5287-92)
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M =]
ZhAL7| RS Aoke] w4 A AP oR 53] F3F A7)
Received 4 July 2008, Revised :20 August 2008 ola} THlo] GFol 5AF ol HFEH deo] 7MF T T
ccepted ‘4 September 2008 WEolth AEWA g A9 15-26%004 A¥H Gyl v
Address for correspondence :Eun Ryoung Kim, MD. w2 o1 9L?2 Sa@ Anoan Na Fel T =0 o
Department of Pediatrics Sunge General Hospital, Singil-dong, 2 o ot agF vk Red AR Folk 5% vk
Yeongdeungpo-gu. Seoul. 150960, Korea $hAto A BarEE wde] WA 5 gloP? xolo] T A

Tel : +82.2-8407230, Fax:+482.2-8328569
Email :eunicu@hotmail.com

,87,



HJ Lee, MS Lee, JS Kim, et al.

ZhbAT & 19679 U E-o] Kawasaki’ o 213 2% ®u¥
F ob7A Salg W]l e AA egkort, 1% 2k 7 o)
s go] o), PAEY &4, AF 5ol e F94 A7t ol
= 15 ool A mhol]2ut Al
&
[e]
o]

o
rN
)
o
fr
N
&
2,
& -

o
FolHaL = A
22 WA o= ATt A4 9]
ovf® g wWwe] WAl fHA gglo] Pk T4
Al AA7FA] cytokine, nitric oxide, ¥ W3] A%
(vascular endothelial growth factor, VEGF) 53 %
wj A e] Aol o] whg Aol whel wds A g w3
QS A= Aoz diA 9dom? matrix metalloproteinase
(MMP) 7
‘(r)rxdx}n), angiotensin converting enzyme<| intron 162] inser-
tion #AF” tumor necrosis factor (TNF)-a -
VEGF 34" 52 thgo] 7tehatzlge] sdsw wwst
FaEo] fo] By gt

Catechol-O-methyltransferase (COMT) gene<
22110l $A% frAApz> 10 Uﬂ‘:/‘ﬂ # ¥Hmethyl conjugation)
& FAANA =9y, =y, madadzy 2 FheFo}
U AAAE BE4s 5843 ’\17]“ e I, F2 =
ilel] Fash 5—73 ZHmodulator) 24 iR dFolY 25
A48 Bese] ua geA A

COMT rs4680 (COMT Vall58Met) 722l v Adel] uf
2 COMTY EA4%7t Apol7h Atk €A G/G (Vall58Val)

>

o
s

of\

rﬁt o o
9,

), plasminogen activator inhibitor-1 (PAI-1)

o:l A ﬂ]

oll‘(

9l A& w2 &84 FHEE /MAA Hal A/A (Met158Met)
ol A$E e 54 GRS A 5ot o) qiaa
o] Mixsl Q% 7+ Zpol7} glgo] BIE AT 25). Y H o
= HYT AN 5 AR dud ¢ 58 34 B
Fu Ag3 COMT vhEAel @A et A57t o]FolA 1

Qo™ # Fhela) g el e P FIe] AWgE Fohi]
918l COMT rsd680 B rs769224¢] T84S ZAbskith.

Chat 2 e

1. 00 &

20039 69F-E 20059 1297kA] A el
4, A3d B, =9 &4 B Lol ‘:‘*5011 7HA I o2
PAAL go} T FRI} Aol T3 1018S tHFo= 513
o} 7hebabzIH o] Zek2 19931 American Heart Association
9] Committee on Rheumatic Fever, Endocarditis, and Kawa-
saki Diseaseol °l3] W49 7127S wgiry 4% 283 714}
= S8 B F 7elA 4F Atolel Aldstlon, At 25T
@*}Oﬂ/ﬂ “FEEH o] 19349 Y T U 7]
whe} B el 54 mldel A 3 mm o174, 5A1 o]l A 4
mm °%d ¢ w, B4 o] o] Edol 154 o) dd ),
A Wdo] Felet B A yE odor ol

), Zhele 2

4 dxve THALA L

H
ol 2] 306102 7}9}4?16101»} A7bae Ag, 2
2 o, A AAE AATE 4

AARgNA AA FAHL He Ao =

r [
o r.&
rlo
w
[op)
o1l
()]
+
(o))
9
[@))
3
@
Q
s}
+
)
‘S
g
41

1) 2 XF YL DNA F=
A A R o 2RE dx oA FANE 2 mLE
A E3}e] ethylenediaminetetraacetic acid (EDTA) tubecl ¥
o] $1E WA t}S  deoxyribonucleic acid (DNA)E F&
sH7] A7A -20Col ¥E R#sEA T DNAFE-2 Nucleospin
DNA isolation kit (MACHEREY-NAGEL GmbH & Co.,
Dren, Germany)< ©]-&3}th
2) DNA EZ1 ERIEX 50| SEEAHS
Polymerase chain reaction (PCR) o2 COMT 344t
9] rsd680 (G>A)Z rs769224 (G>A)2] T 7Ivha A (single
nucleotide polymorphism, SNP)& #43}tt. COMT #+34%}
9] rs4680 (product size : 426bp)®l 7-¢- primer sense: 5'-CAT
TTG GGA GGG GCT CCT GCT CTT TT-3', antisense:
5'-GTG ATA GTG GGT TTT CAG TGA ACG TG-3'&
AHE-EF1 AL, 1769224 (product size : 660bp)el 7 primer
sense: 5'-CAC TGA CAG GCG CTG TTG TAT AGG T-
3’, antisense: 5'-GAA TGC ACA AGA TGG GGC CTC
AGG-3' & AH&3lit T3ash A3 vks 892 50 ng?l ge-
nomic DNA, 10 pmole %] primer sense 05 ul, antisense
primer 0.5 uL, 2.5 mM dNTP 0.7 uL, Taq polymerase 0.3 uL
(BioTools, Edmonton, Canada)& 233t & 40 uL7} AH&-S S
=3
FTHEA A ¥E-2 Perkin Elmer GeneAmp PCR system
9600 (Roche Diagnostic System, Norwalk, CT, USA)< ©]-&
3lo] pre—denaturation 95°ColA 5%, denaturation 94°Cell
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TolA 30% 183 extension 72ColA 45%7Fe] A4S 35
3] Algetal v H o2 72T A TRk S Al & F
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1) FIAAL | SHXpZat HAF O]
Hl@

COMT 379 rsd680°] A 7Fepatg] bl Al G/GE
(Vall58Val)2 535% (54/101), G/A®(Vall58Met)> 37.6%
(38/101), A/A¥ (Met158Met)= 8.9% (9/101)93L, A/ dx
A= G/GE(Valls8Val)2 52.0% (159/306), G/AE(Vallss
Met)< 395% (121/306), A/AB(Met158Met)> 8.5% (26/306)
Atk A SRR A thxatell A rsd680 Ak 9
LHES FAAHSRE Fo3 Ael7t fllth (codominant P=

0.94, dominant P=0.79, recessive P=0.90).

Zx9| COMT REAEQ

Table 1. Characteristics of Patients with Kawasaki Disease

Kawasaki disease

Number (n) 101
Male:Female 2481
Age (months)” 33.1£25.59
Fever duration (days)” 6.15+t2.219
Coronary complication (n) 37

“Values are mean¥ standard deviations

COMT #AH 157692242 25 7k SAbatell A= G/
G2 91.1% (92/101), G/AB2 6.9% (7/101), A/AB2 1.9%
(2/10)F 31, A2 dzTFoAAM= G/GEL 87.6% (268/306), G/
AYL 105% (32/306), A/AE2 2.0% (6/306) ATt 7FHekA71H
byt A dlERTelA 1769224 FraAtE e wEHgE B
Aoz fFod Aol7t gl tHcodominant P=0.56, dominant
P=0.33, recessive P=0.99) (Table 2).

2) JI2HAF[H EOLoIA ZHAMSY EHHE ghat COMT &

X} Cradarel gk

7EAI] Bpel A Bt WS Wl 3799 HAtE
ol gl 624l tidk FAHE EAsAH

COMT -frx7te] rs4680¢] 7 0 il
G/G3B(Valls8Val)< 51.4% (19/37), G/AT (Vallo8Met)< 35.1
% (13/37), A/AB (Metl58Met) 135% (5/37)R 1, s
Bl gldld A9-ddAe G/GE(Vallb8Val) < 54.8% (34/62),
G/A3 (Vall58Met)2 40.3% (25/62), A/A% (Metl58Met)< 4.8
% (3/62)A Tk 7FepAlTE BRApel A s Wlo] Adld
B9t ARG B9-9 red680 FHAF ] wHEL TAHLE
9% 2ozt gl tHcodominant P=0.32, dominant P=0.74,
recessive P=0.13).

COMT A9 rs7692242] 74l A+ H
A AT G/GBL 81.1% (30/37), G/AB2 16.2% (6/37), A/A
e 27% (1/3NA3L, Wds™ wile] gAd B9-dAE G/G
2 98.4% (61/62), G/AEZ 16% (1/62), A/AT2 0.0% 0/
62) ATt A A A g We] ARY A
AR B9 15769224 F1AF ] LHE2 codominant} do-
minant 2@l SAHSZ {23 Aol 7k A THcodominant

P=0.0077, dominant P=0.0021, recessive P=0.16) (Table 3).

Table 2. Genotype Distribution of Catechol-O-methyltransferase Gene in Kawasaki Disease Group and Control Group

Kawasaki Control group %% Cl
SNP genotype Model OR P
Freq % Freq % LCL UCL

rs4680 G/G 54 535 159 52.0 Codominant 1.03 0.72 1.46 0.94
G/A 38 376 121 39.5 Dominant 1.06 0.68 1.67 0.79
A/A 9 89 26 85 Recessive 0.95 0.43 2.10 0.90

rs769224 G/G 92 91.1 268 876 Codominant 1.27 0.69 2.36 0.56
G/A 7 6.9 32 105 Dominant 1.45 0.67 3.11 0.33
A/A 2 1.9 6 2.0 Recessive 0.99 0.20 4.98 0.99

Abbreviations : SNP, single nucleotide polymorphism; Freq, frequency; OR, odds ratio; CI, confidence interval; LCL, lower confi-

dence limit; UCL, upper confidence limit; P, P-value
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Table 3. Genotype Distribution of Catechol-O-methyltransferase Gene in the Kawasaki Disease Group with Coronary Complications

Group 1 Group 1T 95% Cl
SNP genotype Model OR P
Freq % Freq % LCL UCL
rs4680 G/G 19 51.4 34 54.8 Codominant 0.75 0.40 1.40 0.32
G/A 13 35.1 25 40.3 Dominant 0.87 0.38 1.97 0.74
A/A 5 135 3 4.8 Recessive 0.33 0.07 1.45 0.13
rs769224 G/G 30 81.1 61 R4 Codominant 0.08 0.01 0.66 0.0077"
G/A 6 16.2 1 1.6 Dominant 0.07 0.01 0.60 0.0021"
A/A 1 2.7 0 0.0 Recessive 0.00 0.00 NA 0.16
"P<0.05

Group I:patients with coronary complication
Group II : patients without coronary complication

Abbreviations : SNP, single nucleotide polymorphism; Freq, frequency; OR, odds ratio; CI, confidence interval; LCL, lower confi-
dence limit; UCL, upper confidence limit; P, P-value; NA, not applicable

Table 4. Frequency Profile of Catechol-O-methyltransferase
Gene in Korean Population and Those in Other Ethnic Groups

. . . Korean
European Chinese Japanese
Control KD
rs4680
G/G 21.7% 57.8% 56.8% 52.0% 53.5%
G/A 53.3% 33.3% 38.6% 39.5% 37.6%
A/A 25% 8.9% 4.5% 85%  89%

*Available from: URL://http://www.nchi.nlm.nih.gov/SNP/snp_
ref.cgi?rs=4680
Abbreviation : KD, Kawasaki disease
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