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Figure legends
Fig. ]
Trends of serum cholest.ero] levels in Jzpanese in 40 years from 1960 10 2000. Results of the
surveys carried out by the members of Japan Atherosclerosis Society. The mean cholesterol level in

men and women of 20-39 years, men of 40-59 years, and women of 50-69 years.
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Abstract
We studied the assoctation of six common gene polymorphisms of four genes related to liptd
metabolism with serum lipid levels. We selected single-nucleotide polymorphisms (SNPs) in the
cholesteryl ester transfer protein (CLETP), lipoprotein lipase (LPi), hepatic triglyceride lipase
(LIPC), and apolipoprotein CIII (APQOC3), and studied 2267 individuals in the general Japanese
populations. There was a significant interaction in CETP polymorphism (D442G, Intl4 +1 G_A,
and TaqIB), LPL polymorphism (S447X), and LIPC polymorphism (-514 CT) with HDL-
cholesterol levels. We also found a significant interaction in LPL polymorphism (8447X) and
APOC3 polymorphism (Sstl) with triglyceride levels. This is the largest database showing the
association of commeon genetic variants in lipid metabolism with serum lipid levels in the general
Japanese population. Further study is necessary to elucidate the role of these gene polymorphisms

on cardiovascular events.
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Introduction

Hyperlipidemia is a major risk factor for coronary artery disease (CAD) [1] In contrast to
the sharp decline in both serum cholesterol and the mortality from CAD in the United States and
Western Europe, remarkable iﬁcreases in serum cholesterol levels as well as CAD mortality have
been anticipated in the Asian-Pacific area due to industrialization and modernization of the lifestyle
[2]. The importance of lifestyle is also proved by the fact that Japanese who migrated to Hawaii and
California, for example, showed higher levels of serum cholesterol and a higher incidence of CAD
than people in Japan [3]. Thus, dietary habits and other environmental factors affect serum
cholesterol levels and CAD mortality in the population. However, the genetic ftrait is also an
tmportant determinant of serum lipid levels.

Major mutations have been described coding for the low-density lipoprotein (LDL)
receptor, apolipoprotein B, and so forth, affecting mainly the serum LDL-cholesterol levels [4, 3].
However, plasma triglyceride (TG) and high-density lipoprotein (HDL) cholesterol levels are also
considered established risk factors for CAD [6]. Therefore, association of common gene variants at
candidate genes with changes in TG and HDL-cholesterol levels would be important determinants
for CAD risk. Considering the recent prevalence of the m lic syndrome, it would be also
intriguing to examine the effect of these gene polvmorphisms on the development of the metabolic
syndrome. So far in Japan, however, a large-scale analysis has not been performed on common gene

variants related to lipid metabolism.
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In 2000 we have conducted the lipid survey in the general Japanese population of 12,839
people all over the country (I Atheroscler Thromb, in press). In this survey we also tried to examine
the frequency of common gene polymorphisms of four genes related to lipid metabolism and show
the association with serum lipid levels. Among the proteins involved in lipid metabolism, we chose
the following 4 ggngs. because of the association with TG or HDE-cholesterol. Cholesteryl ester
transfer protein (CETP) facilitates the transfer of cholesteryl ester from HDL to apolipoprotein B-
containing lipoproteins [7]. CETP is a key protein in reverse cholesterol transport and its deficiency

1s associated with hyperalphalipoproteinemia [8-10]. Among several polvmorphisms of the CETP

gene, (5 to A substitution at the 5 splice donor site of intron 14 (Intt4 +1 G A) and a mjssense

mutation of exon 15 (D442G) in the CETP w¢ene are common _mutations  of

hyperalphalipoproteinemia in Japanese [11, 12]. The Int14 +1 G_A mutation results in a nuil allele:

homozygotes with the mutation have no CETP in plasma and have marked elevation of HDL-

cholesterol [9] TaqlB polymorphism of the CETP gene is one of the m i lymorphisms

worldwi The D442G mutant 1s near th rbox rminal reei f CETP shown e ntal

for the function [13, 14]. The B2 allele of TaqIB polymorphism in intron 1 is associated with

decreased CETP levels and high HDL-cholesterol levels [15] and with coronary heart disease risk in

Framingham Study [16] Therefore, we selected these three polymorphisms for our analysis.

Lipoprotein lipase (LPL) ts one of the key enzymes in the metabolism of the TG-rich

lipoproteins. Among the several polymorphisms of the LP’L gene we chose S447X polymorphism,
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which is common with the allele frequency being approximately 20% in healthy individuals [17-19].
Hepatic lipase (LIPC) is also a member of the lipase superfamily and plays an important role in the
metabolism and modeling of both pro- and anti-atherogenic lipoproteins [20]. Among the several
polymorphisms we selected -514C_T SNP. This polymorphism, located in the promoter region of
the LIPC gene, has been demonstrated to influence LIPC activity levels [21]. Apolipoprotein CIII
(apoClIl) can inhibit LPL and reduces the uptake of TG-rich remnant particles and the Sstl
polymorphism of the APOC3 gene has been shown to associate with hypertriglyceridemia and CAD
in various human populations [22-26]. Therefore, we also examined these polymorphisms in the
general Japanese population.

The aim of this study was, therefore, to examine the incidence of these gene

polymorphisms and their contribution to lipid concentrations in the general Japanese populations

Methods
Designs and Data Collection
This work is part of the Serum Lipid Level Survey 2000 from various areas around Japan. The
Ethics committee, graduate school and faculty of Medicine, Kyoto University approved the study
protocol and all subjects provided written informed consent for participation of gene analysis. The
handling of DNA samples was followed by the guideline from the Ministry of Health, Labor, and

Welfare, In the Serum Lipid Survey 2000, a_total of 12.839 subjects were recruited at 36 _hospitals

across the country, These subjects in the present study were participants in the survey at 9 hospitals
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