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Abstract

Objective: To analyze the relationship of Apolipoprotein E (APOE) and solute carrier
organic anion transporter family member 1B1 (SLCO1B1) gene polymorphisms with
coronary artery disease (CAD).

Methods: 1,129 CAD patients and 1,014 non-CAD controls were included in the study,
and relevant information and medical records were collected. The single-nucleotide
polymorphisms (SNPs) were analyzed, including rs429358, rs7412 in APOE gene and
rs2306283, rs4149056 in SLCO1B1 gene.

Results: The CAD patients’ average age was 66.3 + 10.7 years, while 65.5 + 12.0 years
in controls. The frequencies of APOE allele €3, €4, and €2 were 83.01%, 10.08%, and
6.91% respectively. There were statistically significant differences in genotype €3/e4
(x2 =8.077,p =0.005) in CAD patients compared with the controls. The SLCO1B1 gen-
otype *1b/*1b and haplotype *1b showed the highest frequency in the study sample.
Moreover, €4 carriers had significantly lower HDL-C, Apo-A1 levels than €3 carriers
among CAD patients, while €2 carriers showed lower LDL-C, Apo-B level, and higher
Apo-Al/Apo-B level than €3 and &4 carriers. In controls, €2 carriers showed lower
LDL-C and Apo-B level, higher Apo-Al, and Apo-A1l/Apo-B level than ¢4 carriers.
Logistic regression analysis showed that high LDL-C and Apo-B level, low HDL-C level,

smoking, and the ¢4 allele were risks for the presence of CAD.

Abbreviations: Apo-A1, apolipoprotein Al; Apo-B, apolipoprotein B; APOE, apolipoprotein E; HDL-C, high-density lipoprotein-cholesterol; LDL-C, low-density lipoprotein-cholesterol;
SLCO1B1, solute carrier organic anion transporter family member 1B1; TC, total cholesterol; TG, triglyceride.
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1 | INTRODUCTION

Coronary artery disease (CAD) is a kind of coronary artery athero-
sclerosis, narrowing or occlusion of vascular lumen, resulting in myo-
cardial ischemia and hypoxia or necrosis caused by heart disease,
and is one of the main causes of death in developed and developing
countries.>? CAD is an atherosclerotic inflammatory disease char-
acterized by stable angina, unstable angina, myocardial infarction,
or sudden cardiac death.® Smoking, drinking, obesity, hypertension,
bad living habits, and genetic factors are considered to be closely re-
lated to the incidence of CAD. So far, more than 60 genetic variants
have been confirmed to be associated with increased susceptibility
to CAD using genome-wide association studies (GWAS).* Previous
studies have shown that genes related to CAD mainly include genes
related to vascular structure and function, lipid metabolism, and in-
flammatory cytokines.””

Apolipoprotein E (ApoE) is one of the apolipoproteins of chylo-
micron, high-density lipoprotein-cholesterol (HDL-C), low-density
lipoprotein-cholesterol (LDL-C), and very low-density lipoprotein-
cholesterol (VLDL-C), which plays an important role in regulating
lipoprotein metabolism. ApoE is a multifunctional protein that plays
animportant role in lipid metabolism by binding to LDL receptors and
mediating the removal of chylomicron and VLDL from serum.® APOE
(OMIM 107741) is the gene that codes for ApoE, which its cytoge-
netic location is 19q13.32. There are 2 common single-nucleotide
polymorphisms (SNPs) in APOE gene: rs429358 (388T > C) and
rs7412 (526C > T). And 3 alleles (€2(388T-526T), €3(388T-526C), and
€4(388C-526C)) and 6 genotypes (€2/2, €2/€3, €2/¢4, £€3/€3, £3/¢4,
and €4/g4) can be formed by the 2 SNPs.” ApoE2, -E3, and -E4 are
3 major isoforms of human ApoE, which coded by 3 alleles (epsilon
(e) 2, 3, and 4).

Solute carrier organic anion transporter family member 1B1
(SLCO1B1) is an intake transporter for the transport of substances
from the blood to the liver. SLCO1B1 is encoded by SLCO1B1 gene
(located on chromosome 12p12.1). The rs2306283 (388A > G) and
rs4149056 (521T > C) are 2 common SNPs in SLCO1B1 gene.'%!
4 haplotypes can be formed by these two SNPs: *1a (388A-521T),
*1b (388G-521T), *5 (388A-521C), and *15 (388G-521C).**™ To date,
most studies on SLCO1B1 have focused on the effect of SLCO1B1
polymorphisms on the pharmacokinetics, efficacy and side effects
of glucose-lowering drugs, statins, and antitumor drug.lS’16

APOE and SLCO1B1 gene polymorphisms are associated with
the efficacy and side effects of statin lipid-lowering drugs, and also

Conclusions: APOE ¢4 allele may be associated with susceptibility to CAD in southern
Chinese Hakka population. It indicated that the APOE SNPs rs429358 and rs7412 are
associated with CAD, but not SNPs rs2306283 and rs4149056 of SLCO1B1 gene.

apolipoprotein E, coronary artery disease, gene polymorphism, Hakka, solute carrier organic
anion transporter family member 1B1

affect the occurrence and development of some diseases. However,
most patients with CAD will have lipid metabolism dysfunction.
Whether these SNP sites are associated with the susceptibility to
CAD has not been systematically reported. Although some studies
have analyzed the relationship between APOE gene polymorphisms
and the risk of cardiovascular and cerebrovascular diseases, the re-
sults are inconsistent in different regions and populations. In this
study, the relationship between SLCO1B1 and APOE polymorphisms

and CAD was analyzed in southern Chinese Hakka population.

2 | MATERIALS AND METHODS

2.1 | Population samples

A total of 2,143 subjects were recruited from Meizhou People's
Hospital (Huangtang Hospital), China, between September 2016
and May 2020, including 1129 CAD patients and 1014 individuals
with non-CAD as controls. The diagnosis of CAD was based on the
American College of Cardiology/American Heart Association (ACC/
AHA) classification. The patients have chest pain, ischemic changes
in electrocardiograph (ECG), and increased myocardial enzymes by
clinical evaluation and more than 50% reduction of coronary artery
diameter in at least one of the major arteries proved by coronary
angiography. Patients with severe liver, kidney, brain diseases, malig-
nant tumors, and hematological diseases were excluded. Information
recorded included demographic data (age, sex), history of major
chronic diseases (hypertension, diabetes), smoking history, and al-
cohol consumption history. This study was performed in accordance
with the ethical standards laid down in the updated version of the
1964 Declaration of Helsinki and approved by the Human Ethics
Committees of Meizhou People's Hospital (Clearance No.: 2016-A-
29). Informed consent was obtained from the patients or their fami-

lies, and participants’ privacy was carefully protected.

2.2 | Serum lipid measurements

About 3ml of blood was taken from each subject, serum was rapidly
separated and tested, and samples that could not be immediately
tested were stored at -80°C. Serum lipid levels of samples were
evaluated in the Olympus AU5400 system (Olympus Corporation,
Tokyo, Japan), test indicators including total cholesterol (TC),



LIU ET AL.

WI LEYM

triglyceride (TG), LDL-C, HDL-C, apolipoprotein B (Apo-B), and
apolipoprotein A1 (Apo-A1). Serum lipid levels were measured by
the corresponding detection methods following the manufacturers’

instructions.

2.3 | DNA extraction and genotyping assay

Genomic DNA was extracted from whole blood using a TIANamp
Blood DNA Kit (Tiangen, Beijing, China) according to the manufac-
turer's instructions. SLCO1B1 and APOE gene polymorphisms were
detected by TagMan probe fluorescent PCR method through dif-
ferent channels in the reaction system with different primers and
probes combinations (Youzhiyou Medical Technology Co., Ltd,
Hubei, China). PCR was used to amplify the target fragments using
the Roche LightCycler 480 Il system: initial denaturation at 95°C for
5 min, followed by 40 cycles of denaturation at 95°C for 15s, an-
nealing, and extension at 60°C for 1 min. FAM (SLCO1B1*1b 388A,
SLCO1B1*5 521T, ApoE2 526C, ApoE4 388T), VIC (SLCO1B1*1b
388G, SLCO1B1*5 521C, ApoE2 526T, and ApoE4 388C) and ROX

(internal standard) fluorescence signals were collected.

2.4 | Statistical analysis

SPSS statistical software version 21.0 (IBM Inc., State of New York,
USA) was used for data analysis. Continuous variable data are rep-
resented by mean + SD and analyzed using Student's t test or the
Mann-Whitney U test. The Chi-square test was used for analyzing
categorical variables, which were presented as percentages. Logistic
regression analysis was used to evaluate the interactions between
SLCO1B1 and APOE polymorphisms and various factors (age, gen-
der, smoking history, drinking history, prevalence of hypertension,
and diabetes, etc.) in CAD. p < 0.05 was considered statistically
significant.

3 | RESULTS

3.1 | Population characteristics

In this study, there were 2,143 subjects (65.9 + 11.4 years), with
the youngest is 20 years, the oldest is 97 years, consisted of 1,129
CAD patients (694 (61.47%) males and 435 (38.53%) females), and
1014 non-CAD controls (595 (58.68%) males and 419 (41.32%)
females). The CAD patients’ average age was 66.3 + 10.7 years,
while 65.5 + 12.0 years in controls. There were statistically sig-
nificant differences in percentage of smokers (CAD patients
vs. non-CAD controls: 31.62% vs. 19.72%, p < 0.001), TG level
(1.949 + 1.573 mmol/L vs. 1.642 + 1.184 mmol/L, p < 0.001), HDL-C
level (1.237 + 0.318 mmol/L vs. 1.307 + 0.357 mmol/L, p < 0.001),
and Apo-B level (0.898 +0.284 g/L vs.0.861 + 0.270 g/L, p = 0.002)
between the patients and controls, while no statistically significant

differences in age, TC, LDL-C, Apo-A1l, gender composition ratio,

and percentage of alcoholics, hypertension, and diabetes (Table 1).

3.2 | Genotype and haplotype frequencies of
APOE gene

The frequencies of genotype €3/€3, €3/¢4, €2/€3, €2/€4, €4/€4, and
€2/€2 were 69.16%, 16.61%, 11.11%, 1.21%, 1.17%, and 0.75%, re-
spectively, in all subjects. The frequencies of allele €3, €4, and €2
were 83.01%, 10.08%, and 6.91% respectively. The genotype distri-
bution in controls was consistent with Hardy-Weinberg equilibrium
(X2 = 0.515, p = 0.992). The results showed that the most common
APOE genotype was €3/€3, and the frequencies of alleles in order
from high to low were €3, €4, and €2 (Table 2).

There were statistically significant differences in genotype €3/¢4
(;{2 =8.077, p = 0.005) in CAD patients compared with the controls.
The frequency of allele €4 (X2 = 8.931, p = 0.003) showed statisti-
cally significant difference in the patients compared with controls.
The differences in other genotypes (€2/€2, €2/€3, €2/¢4, €3/€3, and
€4/€4) and alleles (€2 and €3) of APOE gene between the CAD pa-
tients and the controls were not statistically significant (all p > 0.05)
(Table 2).

3.3 | Genotype and haplotype frequencies of
SLCO1B1 gene

Of all the participants, the frequencies of genotype *1b/*1b,
*1a/*1b, *1b/*15, *1a/*15, *1a/*1a, *15/*15, and *1a/*5 were
39.06%, 31.64%, 15.59%, 6.16%, 5.83%, 1.63%, and 0.09%, respec-
tively. The genotypes frequencies in the CAD patients were 38.35%,
31.36%, 16.56%,5.76%, 6.20%, 1.77%, and 0%, and 39.84%, 31.95%,
14.50%, 6.61%, 5.42%, 1.48%, and 0.20% in the controls. The geno-
type distribution in controls was consistent with Hardy-Weinberg
equilibrium (X2 = 1.397, p = 0.968). There were no statistically sig-
nificant differences in the frequencies of these genotypes between
CAD patients and controls. The *1b haplotype (62.67%) presented
the highest frequency, followed by haplotype *1a (24.78%), *15
(12.51%), and *5 (0.05%). The frequencies of SLCO1B1 haplotypes
between CAD patients and controls showed no statistically signifi-
cant differences (Table 3).

3.4 | Relationships between serum lipid levels and
APOE alleles, SLCO1B1 genotypes and logistic
regression analysis of the risks for CAD

Relationships between APOE alleles (¢2, €3, and ¢4) and serum
lipid levels were analyzed. Because the €2 and ¢4 alleles play op-
posite roles in lipid metabolism, subjects with both €2 and 4 alleles
(e2/e4 genotype) were excluded (n = 26, 15 patients, and 11 con-
trols). In CAD patients, €4 carriers had significantly lower HDL-C
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Age, years
Gender
Male
Female
History of smoking, n(%)
History of alcoholism, n(%)
Hypertension, n(%)
Diabetes, n(%)
TG, mmol/L
TC, mmol/L
HDL-C, mmol/L
LDL-C, mmol/L
Apo-Al, g/L
Apo-B, g/L
Apo-Al/ Apo-B

CAD Patients
(n=1129)

66.3 +10.7

694 (61.47%)
435 (38.53%)
357 (31.62%)
58 (5.14%)
645 (57.13%)
333(29.50%)
1.949 + 1.573
4.948 +1.242
1.237 £ 0.318
2.737 +0.881
1.146 +0.274
0.898 +0.284
1.385+0.493

Non-CAD controls

(n=1014)
65.5+12.0

595 (58.68%)
419 (41.32%)
200 (19.72%)
55 (5.42%)
561 (55.33%)
271 (26.73%)
1.642 +1.184
4959 +1.218
1.307 + 0.357
2.791 +0.869
1.172 +0.334
0.861 +0.270
1.479 +0.610

Note: Values for age expressed as n (%) or mean + SD.

TABLE 1 Comparison of clinical
characteristics of coronary artery disease

Val
LIS (CAD) patients and non-CAD controls

0.112

0.188 (x* = 1.737)

<0.001 (¥ = 39.307)
0.772 (%> = 0.088)
0.408 (% = 0.707)
0.163 (x? = 2.024)
<0.001

0.831

<0.001

0.156

0.052

0.002

<0.001

Abbreviations: Apo-A1, apolipoprotein A1l; Apo-B, apolipoprotein B; HDL-C, high-density
lipoprotein-cholesterol; LDL-C, low-density lipoprotein-cholesterol; TG, triglycerides; TC, total

cholesterol;.

(1.193 + 0.321 mmol/L vs. 1.255 + 0.322 mmol/L, p = 0.029), Apo-
A1(1.106 + 0.266 g/L vs. 1.156 + 0.278 g/L, p = 0.047) levels than
e3 carriers, while €2 carriers showed lower LDL-C (p = 0.004) and
Apo-B (p =0.008) and higher Apo-A1/Apo-B (p < 0.001) than 3 and
e4 carriers. In controls, €2 carriers showed lower LDL-C and Apo-
B, higher Apo-A1 and Apo-A1/Apo-B (all p < 0.05) than &4 carriers
(Table 4).

Logistic regression analysis was performed to determine in-
dependent predictors for CAD. The results indicated significantly
higher risks of CAD in the presence of high LDL-C level (adjusted OR
2.885, 95% Cl 2.016-4.129, p < 0.001), and Apo-B level (adjusted
OR 1.680, 95% CI 1.296-2.178, p < 0.001), low HDL-C level (ad-
justed OR 0.459, 95% C1 0.498-0.839, p = 0.005), smoking (adjusted
OR 2.043, 95% Cl 1.619-2.577, p < 0.001), and the ¢4 allele (ad-
justed OR 1.354, 95% Cl 1.068-1.717, p = 0.012) (Table 5).

4 | DISCUSSION

CAD is a common chronic disease in the world. In recent years, the
incidence of CAD has gradually increased, and it has become one
of the main causes of death.’”*® The incidence of CAD is increasing
among younger individuals.? The relationship between gene poly-
morphisms and genetic susceptibility to CAD has been the focus
of clinical and epidemiological studies in recent years. Many stud-
ies have shown that the etiologies of CAD are complex, including
genetic and environmental factors. #2921 The relationship between
genetic polymorphisms of APOE and SLCO1B1 and CAD in Hakka
population was analyzed in this study.

Atherosclerosis is an important pathophysiological basis of CAD.
The main cause of CAD is the formation of atherosclerotic plaque,
and the increase of serum lipid level is the main factor of the for-
mation of atherosclerotic plaque.22’23 ApoE is a major lipid-binding
protein that serves as a carrier for chylomicron, HDL-C, LDL-C, and
VLDL-C.?* However, the results on the relationship between APOE
gene polymorphisms and serum lipid level are not consistent. Rajesh
Chaudhary et al evaluated the effect of APOE on lipids has shown
that carriers of the £2 allele have lower TC level and higher TG
level, while carriers of the ¢4 allele have higher TC and LDL levels.?®
Another study showed that the APOE ¢4 allele is associated with
higher serum lipid levels, whereas the ¢2 allele is associated with the
lower levels.?® A Pablos-Méndez et al reported that the presence of
€2 has been associated with lower LDL-C level but with no influence
on the HDL-C level.?”

In the present study, €4 carriers had significantly lower HDL-C
and Apo-Al levels than &3 carriers among CAD patients, while 2
carriers showed lower LDL-C, Apo-B levels, and higher Apo-Al/
Apo-B level than €3 and €4 carriers. In controls, €2 carriers showed
lower LDL-C and Apo-B levels, higher Apo-Al and Apo-A1/Apo-B
levels than g4 carriers. ApoE is most important for lipid and lipopro-
tein metabolism. ApoE is the ligand for the LDL receptor family of
proteins and itself assimilates and transfers lipids. The aspartic acid
at 154 forms a salt bridge with arginine at position 158 in ApoE3 and
ApoE4. In the absence of arginine at position 158, aspartate at posi-
tion 154 of ApoE2 forms a salt bridge with arginine at position 150.
It disrupted the binding of ApoE to the LDL receptor significantly.28
In this study, there is less effect of APOE gene polymorphisms on
TC, LDL-C levels in CAD, and control. The effects of APOE alleles
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TABLE 2 Genotypes and alleles distribution of APOE gene in CAD patients and control participants

€3/e3 €3/e4 €d/e4

€2/€4

£€2/e3

€2/e2

Genotypes

25(1.17%)
15(1.33%)

10(0.99%)

356(16.61%)
212(18.78%)
144(14.20%)

0.005(y2

1482(69.16%)
764(67.67%)
718(70.81%)

26(1.21%)
15(1.33%)

11(1.08%)

238(11.11%)
113(10.01%)
125(12.33%)

16(0.75%)
10(0.89%)

6(0.59%)

All subjects(n = 2143)
Patients(n = 1129)

Controls(n = 1014)

0.548(y% = 0.543)

8.077)

0.122(x> = 2.466) =

0.695(3% = 0.265)

€4

0.098(x* = = 2.909)

€3

0.463(y% = 0.623)

€2

p Values (Patients vs. controls)

Alleles

432(10.08%)
257(11.38%)
175(8.63%)

0.003(x2

3558(83.01%)

296(6.91%)

All subjects(n = 4286)
Patients(n = 2258)

1853(82.06%)
1705(84.07%)

148(6.55%)

148(7.30%)

Controls(n = 2028)

8.931)

0.087(x% = 3.059)

0.338(32 = 0.918)

p Values (Patients vs controls)

Note: Numbers in parentheses are percentages.

WI LEYM

on differential lipid profile modulation depend on both genetic and
environmental factors. Variations in other lipid metabolism-related
genes based on population genetic differences may influence dif-
ferences in lipid spectrum regulation.zg’31 In addition, one factor
that may modulate the relationship between APOE gene variations

).32 BMI information was not

and lipid levels is body mass index (BMI
collected and analyzed, which was one of the shortcomings of this
study.

APOE gene polymorphisms have been shown to be associated
with atherosclerosis.®** However, some previous studies on the as-
sociation between APOE gene polymorphisms and CAD have yielded
inconsistent results. Bennet et al found that there was an approxi-
mate linear relationship between APOE genotype, LDL level, and
CAD risk. Compared with individuals with £3/e3 genotype, the risk
of CAD in €2 carriers was reduced by 20%, while the risk of €4 carri-
ers was slightly higher.35 Some studies found that the risk of CAD in
carriers of €3/e4 and £4/¢4 genotypes was significantly higher than
that in carriers of £€3/e3 genotype, but there was no evidence to find
a difference between the variant genotypes of €2/¢2, €2/¢3, €2/¢4,
and the risk of CAD.3¢% In this study, there was statistically signif-
icant difference in genotype €3/e4 among CAD patients compared
with controls. Logistic regression analysis indicated that participants
with €4 allele had a significantly higher risk of CAD. However, an-
other study has been shown that APOE gene polymorphism has no
significant association with the occurrence and development of CAD
in the study on the relationship between APOE gene polymorphism
and blood lipid and CAD in African Caribbean people.38 These incon-
sistencies may be related to ethnic and regional differences.

Furthermore, this study found €3 to be the most common allele
of the APOE gene, accounting for 83.01%, which was consistent
with most previous studies.?®*? This indicates that the APOE allele
frequencies in the Meizhou area are similar to those of the other
studies.*043

The frequencies of SLCO1B1 genotypes *1b/*1b, *1a/*1b,
*1b/*15, *1a/*15, *1a/*la, *15/*15, and *1a/*5 were 39.06%,
31.64%, 15.59%, 6.16%, 5.83%, 1.63%, and 0.09%, respectively.
The *1b haplotype (62.67%) presented the highest frequency, fol-
lowed by haplotype *1a (24.78%), *15 (12.51%), and *5 (0.05%). Our
results are consistent with previous studies.>?***” The most com-
mon haplotype in the German (49.5%) and in the Turkish popula-
tion (46.3%) was SLCO1B1 *1a.*® Greek,” Roma and Hungarian,*°
Indian (North),>! and Brazilian®? populations exhibit relatively lower
rates of *1b (<50%), whereas Thai°®** and Chinese® populations
show higher rates, generally above 60%-70%. In contrast, the al-
lele frequency of haplotypes *15 and *5 displayed little difference.
Ghassibe-Sabbagh M et al reported that rs4149056 in SLCO1B1
was positively associated with hyperhomocysteinemia and may in-
crease CAD risk.>® Rong Lin et al identified significant association
of rs4149013 in SLCO1B1 with male CAD.?” FF Hao et al reported
that SLCO1B1 ¢.388A > G and ¢.521T > C may have no correlation
between gene polymorphisms and the incidence of CAD in Yunnan
Bai population‘58 In this study, SLCO1B1 genotypes and haplotypes
have no significant relationship with the risk of CAD.



LIU ET AL.

*dnous {3 3uIpuodsallod SNSIaA GO0 > d¢)
*dnoJ8 g3 Sulpuodsa.i0d snsuaA GO0 > d,

‘(3 pue ‘g3 ‘z3) sdnoud usamiaq paledwod Sa0UBIBHIP BY} SMOYS anjeA d :9J0N

100°0> 80T THET ET90F LLYT 0+L69°0 F ¥59°T 100°0> 69%°0 F 80€'T 18%°0 ¥ 08€'T 0.925°0 F 025'T g-ody /Ty-ody
%00 292°0 ¥ 0060 S92°0 F 0980 0562°0 ¥ 0280 8000 ¥1€°0 ¥ 5260 692°0 F 206°0 0+682°0 F 628°0 1/8 ‘g-ody
$90°0 66T0F VET'T OYE0FTLTT 0LEEOF LTTT [y00 9920 F 90T'T 08LZ°0F 9ST'T 0LT0F LSTT 1/8 ‘Tv-ody
LTT°0 L9L0F ¥88°C 1980 F 64T 05960 F 2L9C ¥00°0 086'0F T6LC 8780 F ¥9LC 0+2£8°0 F 86%°C 1/10Ww ‘D-1Q7
L£9°0 920 F00€'T G9€°0 F¥0OE'T TSE'0F GEE'T 6200 J2E0FE6TT 0CTE0FSSTT 1LT0F8TCT 1/10Ww ‘D-1aH
2080 Zr0'T ¥ 986 8/T'T ¥ 8E6+ €2¥'T F100°S 2940) ¥8E'T F €56 0LT'T ¥ 596F 89C'T ¥ G18F J/10Ww ‘D1
8000 «S8L°0F vTr'T 06T T FOV9'T 0TYT T F£S8'T LETO TPy T F€L8°T [8S'TFL06T 00S'TFT6TC 1/10Ww ‘91
sanjep d (PST =U) 3 (8T =u) €3 (ter=u) g3 sanjep d (Lzz=u)p3 (y9L=u) €3 (ezT=Uu)Z3 [9A9] pidi] wniag

(€00T = u) sjo;3u0) (#7177 = u) spuaned qvd

‘sjuedioiyied 0J3u0d pue sjuaired QD Ul 3J3][e JO4V PUe [9A9] pidi| wnJas usam}aq sdiysuonie|dy ¢ 379V.L

‘so8ejuaniad ale sasayjualed Ul SISQUINN (930N

WILEY

60of 9

(192°0=,% €190

(t000=;%12L60

(8zzz = 1¥eT0

(t6£°0=;%) 08e0

(5]043U0D SA sjualled) sanjeA d

(%L0°€9) 6£2T (%08°t7¢) €05 (%01°0) T (%€0°2T) ¥7T (820T = u)sjos3u0d

(%1€29) LOVT (%9Lt2) 655 (0o (%€6'CT) 262 (852z = u)syuaited

(%L9729) 989¢ (%8L%2) T90T (%50°0) T (%15°TT) 9€S (982 = u)s3o3lqns ||y

qat. er, Sy ST saRIIY

(86%°0 = ;%) 905°0 (PeL T =,%)06T0 (62T =X ¥TT 0 (880°0= ;%) 0820 (985°0 = ;%) T9%°0 (899:0= ;%) 0zt'0 (¥82°0= ;%) #19°0 (51043U02 sA s3usled) sanjeA d
(%¥8°6€) Y0¥ (%0G¥T) L¥T (%0z°0) T (%S6'1€) vTe (%2'G) SS (%19°9) L9 (%81'T) ST (#TOT = u)sjojuod
(%5€'8¢) €€F (%95°9T) L8T (0o (%9€T€) ¥S€E (9%02°9) 0L (%9L°5) 59 (%LL°T) 0T (62TT = u)syuaned
(%90°6€) LE8 (%65°ST) vEE (%60°0) T (%19°T€) 8L9 (%€8°6) 5T (%91°9) Z€T (%€9°T) G¢ (e¥Tz = u)s3dalgns ||y
qT./dT. ST./AT. Ge/BT. qr./eT. eT,/eT, ST./eT, ST+/STx sadAjousn

‘syuedidijied [0J3U0D pue syuaiied QyD Ul duad TTOITS 40 uonNguUasip sofa||e pue sadAjouss ¢ 379V.L



LIU ET AL.

WI LEYM

TABLE 5 Logistic regression analysis of risks of CAD in southern Chinese Hakka population.

Unadjusted values

Adjusted values

Variables Alleles/Genotypes p Value OR
Gender (male) 0.180 0.888
Smoking <0.001 1.863
TG <0.001 1.191
TC 0.880 0.995
HDL-C <0.001 0.542
LDL-C 0.166 0.933
Apo-Al 0.046 0.752
Apo-B 0.002 1.658
APOE allele

2 carrier® 0.154 0.826

¢4 carrier 0.003 1411
SLCO1B1

388 genotype

A/G + G/G*® 0.436 0.865

A/A +A/Gf 0.711 0.968
SLCO1B1 521 genotype

T/C + C/C® 0.514 1.069

T/T +T/Cf 0.590 0.830

95% ClI p Value Adjusted OR 95% ClI

0.746-1.057 0.121 1.181 0.957-1.456
1.524-2.276 <0.001 2.043 1.619-2.577
1.108-1.281 0.323 0.953 0.866-1.049
0.927-1.067 0.058 0.767 0.582-1.009
0.419-0.700 0.005 0.459 0.498-0.839
0.845-1.029 <0.001 2.885 2.016-4.129
0.568-0.996 0.293 0.788 0.505-1.229
1.211-2.269 <0.001 1.680 1.296-2.178
0.636-1.074 0.141 0.811 0.614-1.072
1.126-1.767 0.012 1.354 1.068-1.717
0.601-1.245 0.357 0.831 0.560-1.232
0.815-1.150 0.576 0.947 0.784-1.145
0.874-1.307 0.690 1.046 0.840-1.301
0.423-1.631 0.737 0.883 0.429-1.820

Abbreviations: Cl, confidence interval; LDL-C, low-density lipoprotein-cholesterol; OR, odds ratio.

2€2/€2 plus €2/€3, reference genotype: €3/e3 plus €3/¢4 plus €4/¢4.
be3/e4 plus e4/e4, reference genotype: £2/€2 plus £2/€3 plus £3/€3.
‘Reference genotype: SLCO1B1 388 A/A.

dReference genotype: SLCO1B1 388 G/G.

€Reference genotype: SLCO1B1 521 T/T.

fReference genotype: SLCO1B1 521 C/C.

There are several strengths of this study. This is the first sys-
tematic study of the association between CAD and APOE and
SLCO1B1 gene polymorphisms in Hakka population. The lifestyle,
lipid levels, APOE, and SLCO1B1 gene polymorphisms were included
in the analysis and have excluded the influence of related confound-
ing factors on the results. There are some limitations to this study.
First, CAD is a multifactorial diseases caused by genetic and envi-
ronmental factors. As a retrospective case-control analysis, some
records in this study could not be traced and verified, limiting the as-
sessment of potential gene-environment interactions. For example,
the study could not trace whether patients were taking statins, lipid-
lowering drugs, or traditional Chinese medicine prior to admission.
Second, although the sample size included in this study is enough to
draw reliable conclusion, the sample size is not particularly large, and

the possibility of some deviation in the results cannot be ruled out.

5 | CONCLUSIONS

The present study suggests that APOE ¢4 allele has effects on serum
lipids and may be associated with susceptibility to CAD in south-
ern Chinese Hakka population. SLCO1B1 ¢.388A > G and ¢.521T > C

may have no relationship between gene polymorphisms and the inci-
dence of CAD. It indicated that the APOE SNPs rs429358 and rs7412
are associated with CAD, but not SNPs rs2306283 and rs4149056 of
SLCO1B1 gene. Therefore, APOE genotyping and serum lipids testing
may be useful to identify individuals at risk for CAD.
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