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ABSTRACT

Background and Objectives : Cholesteryl ester transfer protein (CETP) plays a key role in the reverse choleste-
rol transport pathway. The purpose of this study was to investigate the association of CETP gene polymorphism
with the plasma lipid levels and coronary artery disease (CAD) in Korean men. Subjects and Methods : Two
hundred and sixteen healthy control subjects (46.8+10.6 y) and 95 patients with CAD (58.2+8.8 y) were exa-
mined. The genotypes of C-629A, TaqlB and 1405V were determined by the SNP-IT assay. Results : The
allele frequencies of the C : A in the C-629A, Bl : B2 in the TaqlB and I : V in the 1405V in the control
group were 0.51 :0.49, 0.63 : 0.37 and 0.55 : 0.45, respectively. The genotype distributions of the C-629 A and
TaqlB polymorphisms in the CAD patients did not differ from those in the control group. No variation in the
CETP genotype was associated with disease progression in the CAD group. The HDL cholesterol in —629A
homozygous and TaqlB B2 homozygous were higher than those of the other genotypes. The TaqlB B2 car-
rier was an independent determinant for HDL cholesterol in the control group. However, 1405V polymorphism
was not associated with HDL cholesterol. The V allele in the 1405V polymorphism was associated with reduced
CAD events after controlling the age, BMI and other risk factors (OR : 0.4, p<0.01). Conclusion : The frequen-
cies of TaqlB and C-629A variants between the healthy and CAD groups did not differ. The B2 carrier in the
TaqlB polymorphism was associated with a higher HDL cholesterol concentration. The V variation in the 1405V
polymorphism had a protective effect against the development of CAD in Korean men. (Korean Circulation J
2004;34(6):565-573)
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5'-Primer-3’

Table 1. Primer design for CETP genotyping
GAT ACC CAGTITCTC CCG GA

AAA CAG TCC TCT ATG TAG

=y
Forward
Reverse
ACTTICCITG
Genotyping CAATGATCT CAG AGG CTG
TAT ACC C
AAA CAG CCA GGT ATA GGG

CTA ATC TITACC CCCTGA

AR AuEe
C-629A
Forward
ATT TGT
CATTAA CC
Genotyping GTC TGC GAC CXA GAATCA

Ja1 BIYEA S BMI
2 tape®
Reverse
C1G GGG T1C
GAG GAC TCACCATGG GCA

Tag1B
AGG GAT GCC CAC AGC GGT
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23 Qg

Forward
CIC CGAGIC C

Reverse
Genotyping TGATIG GCA GAG CAG

s 23
= 1405V
27
CETP: cholesteryl ester transfer protein
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Table 2. Clinical characteristics of study subjects

Control CAD

(n=216) (n=95)
Age (yrs) 468+10.6 582+ 887
BMI (kg/m?2) 239+ 2.6 248+ 2.6*
WHR 0.88+ 0.1 092+ 0.1*
Body fat (%) 219+ 48 23.0+ 4.6*
Triglyceride (mg/dL) 147.6+78.4 167.6+119.0
Total cholesterol (mg/dL) 204.1+39.2 199.4+ 37.0
LDL cholesterol (mg/dL)  134.3+35.6 131.3+ 324
HDL cholesterol (mg/dL) 4601109 372+ 1167
Glucose (mg/dL) 92.6+12.7  96.7+ 240*
Insulin (2 U/mL) 77+ 50 10.£ 9.0*
HOMA IR 1.7+ 1.1 2.6+  4.2*
DM (%) 1.4 18*
HIBP (%) 27 29
ex* current smoker (%) 80 88
Current drinker (%) 83 74

Mean=SD. CAD: coronary artery disease, BMI: body mass
index, WHR: waist to hip ratio, LDL: low density lipoprotein,
HDL: high density lipoprotein, HOMA IR: homeostasis mo-
del assessment insulin resistance index, DM: diabetes mel-
litus, HIBP: hypertension. *: p<0.05, 1:p<0.001, by student
t-test, ¥:p<0.001 by x2test
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CETP F32] Al 7K faxp A el Wk Ta-
ble 3o WERTh Al 7HA] fd8 9] 4 Avk= 247
Hardy—Weinberg equlibriums W2 7222 Ue}t
WoHdf=1, p>0.05). Al 7FA F3A84 742 2
3} linkage disequlibrium= YEPATH Table 4).

TR RE H5 C-629A9 C: AWEE= tjxad
CADlIA 0.51 : 0.49%19H, TaqlBE] Bl : B2¥1:=
= tx7olA 0.62 :0.38, CAD ol 0.63 : 0.37%
1] ARL A7 glgiek 1405VE] T IV i VV
o] Wlw= tlzTtollA] 30% : 50% : 20% % CADT-2]
42% : 42% : 16%<} 121411 #Jo]7} giglon, 405\/
HI 5= tztolld 0.45% CADTY) 0.3781} =
&5 HAtHp=0.053).
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CETP 47 thgAd o] MivE wws) & Ay g2

o gl RN

Table 3. Frequency of CETP polymorphism

Control CAD

n=216 %) n=95 @) et

C-629A  cC 51 (24) 24 (25)
CA 117 (54) 48 (51) p=0.838

AA 48 (22) 23 (24)

TaqlB B1BI 86 (40) 40 (42)
B1B2 98 (45) 39 (41) p=0.763

B2B2 32 (15) 16 (17)

1405V [ 65 (30) 40 (42)
\Y 107 (50) 40 (42) p=0.115

vV 44 (20) 15 (16)

CETP: cholesteryl ester transfer protein, CAD: coronary ar-
tery disease

Table 4. Linkage disequilibrium between the polymor-
phism of the CETP gene

Taq1B 1405V
C-629A 0.922* 0.599*
Tag1B 0.605*

CETP: cholesteryl ester transfer protein. *: p<0.001
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Ao wh A%, vvte 2 Y FAHE, YA
HRs= 0] Zjo|= §iit) thxrelld] B2B25-418 9] HDL
FHAEE F5E=49.6111.5 mg/dLE B1IB22] 46.4+
11.0 mg/dL, B1B19] 44.1+10.3 mg/dL ¥t} &9ko
L FAIARID Felide flSit B1B29} B2B22] B2 car-
rier?] HDL SAHZE 5= 47.2+11.1 mg/dLZ
B1B1ell Bl8l fodo® E3rh(p<0.05). CADE]
B2B29] HDLZHUAHE s5E 40.3+£10.8 mg/dLZ
B1B19] 35.2+12.9 mg/dL. Kt} Egkou 414 &
e lSiTk 1405V i Eel whe 93 Adsw
+ Uz IFsudshred fo2el xo)E el
A $:ktH(Table 5).

Table 5. Serum lipid level according to CETP genotype in control and CAD group

C-629A cc CA AA
Age (yrs) Control 47.3+ 10.0 479+ 10.5 43.5+t 11.2¢
CAD 593t 7.6 570+ 83 59.7+ 10.2
Triglyceride (mg/dL) Control 1429+ 76.2 1521+ 37.4 1419+ 750
CAD 133.4+ 58.5 190.1£144.0 156.3+100.7
Total cholesterol (mg/dL) Control 204.6+ 46.4 203.7+ 37.4 204.5+ 36.0
CAD 203.9+ 38.1 190.7+ 35.1 2129+ 35.6
LDL cholesterol (mg/dL) Control 130.9+ 334 1352+ 39.0 1350+ 31.4
CAD 141.7+ 332 120.4+ 26.5* 141.5+ 36.9
HDL cholesterol (mg/dL) Control 438+ 11.7 46.1+ 10.0 480+ 12.2
CAD 33.6+ 52 36.3+ 13.1 430+ 11.3*

Taqg1B B1B1 B1B2 B2B2
Triglyceride (mg/dL) Control 151.8+ 838 1425+ 73.4 1523+ 79.9
CAD 184.9+148.9 156.3+ 84.8 151.7+£107.4
Total cholesterol (mg/dL) Control 198.5+ 40.2 206.4+ 39.2 211.9+ 35.5
CAD 199.9+ 392 193.9+ 31.2 211.6+ 434
LDL cholesterol (mg/dL) Control 1269+ 30.5 138.3+ 40.8 1379+ 29.6
CAD 1324+ 31.5 125.6+ 283 1443+ 43.5
HDL cholesterol (mg/dL) Control 441+ 103 464+ 110 4.6+ 11.5
CAD 352+ 129 382+ 10.3 40.3+ 10.8

1405V Il [\ vV
Triglyceride (mg/dL) Control 140.1+ 79.6 157.3+ 81.1 1353+ 68.1
CAD 160.3+123.3 175.9+119.8 164.9+£111.5
Total cholesterol (mg/dL) Control 2058+ 41.9 206.5+ 40.0 195.6+ 32.4
CAD 198.0+ 32.8 201.2+ 39.9 198.6+ 41.8
LDL cholesterol (mg/dL) Control 1322+ 31.7 138.6+ 40.0 127.5+ 299
CAD 1322+ 28.0 130.4+ 31.9 131.8+ 448
HDL cholesterol (mg/dL) Control 465+ 11.3 451+ 103 473+ 11.7
CAD 36.7t 14.1 38.1+ 9.67 362+ 103

Mean=SD. CETP: cholesteryl ester transfer protein, CAD: coronary artery disease, LDL: low density lipoprotein, HDL: high
density lipoprotein. *: p<0.05. Significantly different from homozygote group by ANOVA (followed by bonferroni test)

in each group
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B ot 3ol WAdoll CETP-4Ak] C—629A,
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Table é. Multiple stepwise linear regression analysis on HDL
cholesterol in control group (n=216)

R2
8 " (cumulative)

Triglyceride —0.043 0.000 0.132

Age 0.274 0.000 0.181

BMI -0.976 0.001 0.219

Current drinker 4.900 0.012 0.245

Taq1B B2 carrier 3.551 0.014 0.271

BMI: body mass index, HDL: high density lipoprotein

A4 FE 0 WENAS W BagS Al
A sk
A7) —629A thAARE] RIT=E= A elx 0.49

°ﬂ°D% iz 7 CADTRE F52]40Q1 Aol $lglth o]
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OF &QkoL} Aol MIE 0.57H K= Wkl Free-
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9}\_14_.12)17)18)
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Aol de] 2P EE A5slste] B71st Angio-
score$} CETP TaqIB$} 1405V 9] S48 3= 52917
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3ol M TR Tl fle A oR ofAXIh

242y fAdEdo] 3 Adsel nAE JFF
< 71E0 ATAve}t fARKIYE tlazr® CADTE]
—629AAT-] ¥% HDL Ze|l~ElE 55 CCioll v
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gk Ao® —629AAT2] CETPEA-E —629CCTS]
CETPEA ML} vt 7oz Augc) B AAeA o
Z37} CADTIA TaqlB9] B2B2 4432 BIBI,
B1B2¥e| nl8jl =& HDL ZH|AHE 555 VeI
Gudnason 572 757%< dPdo® CETP activity =
=235 A7} TaqlBe) B2B28-43 2] CETP activity
= B1B1o| 03 fo)do® vy HDL ZeAHE &
T foH o= 23S Husigith & ool 1405V
9] f3%¥ HDLEUAEE sk FoAl #-d

Table 7. Odds ratio for the effect of CETP polymorphism on CAD by logistic regression analysis (control 216+CAD178)

OR (95% CI) Adjusted OR (95% CI)
C-629A CA+AAvsCC 1.17 (0.61-2.22) 1.19 (0.48—2.9¢)
Taq1B B1B2+B2B2 vs B1B1 1.32 (0.75-2.31) 2.10 (0.93—-4.71)
1405V IV+VV s i 0.53 (0.32-0.87)* 0.40 (0.20—-0.79)

Adjusted by age, body mass index, diabetes, hypertension, triglyceride, total cholesterol, HDL cholesterol, smoking sta-
tus, drinking status. CETP: cholesteryl ester transfer protein, CAD: coronary artery disease, OR: odds ratio, CL: confidence

interval, HDL: high density lipoprotein. *: p<0.05, 1:p<0.01
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