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ABSTRACT

Objective: Genetic predisposition is very common among
the patients with coronary artery disease (CAD), a com-
plex and multifactorial disease. Our objective was to de-
termine the possible association between the most remark-
able functional variants in the paraoxonase 1(PONI),
cytochrome P450 3A4 (CYP3A4), integrin subunit beta 3
(ITGB3) genes and familial CAD.

Materials and Methods: We included 117 patients diag-
nosed with familial CAD and 99 healthy subjects with no
family history of CAD. PONI Q192R, PON1 L55M,
CYP3A4*1G and ITGB3 L33P single nucleotide poly-
morphisms were genotyped using the Sequenom MassAR-
RAY system.

Results: Comparison of genotype and allele frequencies
in inheritance models of polymorphisms between the pa-
tient and control groups did not reveal any significant
findings related to CAD. Stratified analysis by gender did
also not display any association both in females and
males. There was no significant difference in the frequen-
cies of the haplotypes of the PON1 Q192R and L55M
polymorphisms between the groups.

Conclusions: Our findings confirmed previous studies
that did not consider PON1, CYP3A4 and ITGB3 genes as
risk loci. The fact that our study was conducted only in
patients with familial CAD shows the originality and im-
portance of our results.

Keywords: CYP3A4, familial coronary artery disease,
PONI, ITGB3

oz

Amac: Kompleks ve multifaktoriyel bir hastalik olan ko-
roner arter hastaliginda (KAH) genetik yatkinlik ¢ok yay-
gindir. Amacimiz; paraoksonaz 1(PONT1), sitokrom P450
3A4 (CYP3A4), integrin subunit beta 3 (ITGB3) genlerin-
deki en dikkat g¢ekici fonksiyonel varyantlar ile ailesel
KAH arasindaki olasi iliskiyi belirlemekti.

Materyal ve Metot: Calismamiza ailesel KAH tanisi al-
mig 117 hasta ile ailesinde KAH &ykiisii olmayan 99 sag-
likli bireyi dahil ettik. PON1 QI92R, PONI L55M,
CYP3A4*1G ve ITGB3 L33P tek niikleotid polimorfizm-
leri Sequenom MassARRAY sistemi kullanilarak genotip-
lendirildi.

Bulgular: Polimorfizmlerin kalittm modellerindeki geno-
tip ve allel frekanslarinin hasta ve kontrol gruplar arasin-
da karsilastirilmast KAH ile iligkili anlamli bir bulgu orta-
ya ¢ikarmadi. Cinsiyete gore tabakali analiz yontemi de
hem kadinlarda hem de erkeklerde herhangi bir iliski gos-
termedi. PON1 QI92R ve L55M polimorfizmlerinin
haplotip frekanslar1 hasta ve kontrol gruplari arasinda
analiz edildiginde ise yine anlaml1 bir fark yoktu.

Sonug: Bulgularimiz, PON1, CYP3A4 ve ITGB3 genleri-
ni risk lokuslari olarak kabul etmeyen onceki galismalari
dogrulamig oldu. Calismamizin sadece ailesel KAH hasta-
larinda yapilmis olmasi, sonuglarimizin 6zgiinliigiini ve
onemini gostermektedir.

Anahtar Kelimeler: Ailesel koroner arter hastaligi,
CYP3A4, PONI, ITGB3
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INTRODUCTION

Myocardial infarction, the most serious complication
of coronary artery disease (CAD), is the leading
cause of death in the world.! With the use of micro-
array technology enabling the large scale analysis of
functional variants, a growing number of genetic
risk factors for CAD were identified.”

Paraoxonase 1 (PON1) has a key role in the preven-
tion of the lipoprotein oxidation through the hydro-
lyzation of the lipid peroxides in oxidized LDL
(oxLDL), plays an important role in the initiation
and progression of atherosclerosis. Amino acid sub-
stitution of glutamine (Q) to arginine (A) at codon
192 (Q192R, ¢.575A>G, rs662) and the amino acid
substitution of leucine (L) to methionine (M) at co-
don 55 (L55M, c.163T>A, rs854560) are the most
common polymorphisms, which affect the PON1
enzyme level.®

Several cytochrome P450 (CYP) enzymes were
found in the heart, endothelium and smooth muscle
cells of the blood vessels and it was demonstrated
that they participated in the catalyzation of the me-
tabolites, which played a role in the protection of the
cardiovascular health.* CYP3A protein group consti-
tutes of the CYP3A4 and CYP3AS5 enzymes. Mina-
miyama et al. discovered that endothelial cells ex-
pressed the CYP3A4 enzyme in the endocardium
and coronary vessels.” In addition, He et al. with a
high sample size study determined that the G to A
substitution in intron 10 of the CYP3A4
(CYP3A4*1G, rs2242480) gene was related to the
coronary artery disease.’

Glycoprotein IIb/I1la (Gpllb/Illa) complex serves as
a receptor for the ligands like fibrinogen, von Wil-
lebrand factor and vitronectin, which enable the ag-
gregation and binding of the platelets to the extracel-
lular matrix found in the walls of the blood vessels.
This aggregation leads to thrombus formation in
atherosclerosis. It was suggested that a single poly-
morphism (Leu33Pro, ¢.176T>C, rs5918), which is
emerging in the gene encoding the Gpllla subunit of
the receptor, increases the platelet adhesion and ag-
gregation.”

Until today, several case-control studies based on
the opinion that the variants in the genes encoding
the proteins regarding the pathophysiology of CAD
might be genetic risk factors, has resulted in con-
flicting findings. Therefore, we believed that it
would be more proper to investigate the variants,
which might be genetic risk factors for the multifac-
torial CAD, in the patients with a positive familial
medical history. Our objective was to investigate the
association of the functional PON1 Q192R, PONI
L55M, CYP3A4*1G and ITGB3 L33P gene poly-
morphisms with CAD in the patients with familial
history.

Faruk Saydam ve ark. (et al.)

MATERIALS AND METHODS

Ethical Statement: The study protocol was ap-
proved by the Eskisehir Osmangazi University Clin-
ical Trials Ethics Committee (Date: 28/02/2011,
decision no: 2011/17). All the participants were in-
formed about the content of the study and written
consent form was taken from all of them. The study
protocol was designed in accordance with the Hel-
sinki Ethical Principles and Declaration of Good
Clinical Practices and carried out in accordance with
these standards.

Subjects and Study Design: This study was con-
ducted with the individuals who admitted to the Car-
diology Department of the Training and Research
Hospital in the Eskisehir Osmangazi University be-
tween February 2014 and January 2016. 177 patients
(age interval: 18-80 years) diagnosed with familial
CAD and had no familial relationship with each oth-
er and 99 healthy individuals were included in the
study. CAD was defined as the presence of a 50%
stenosis at least in one epicardial coronary artery.
Stenosis was confirmed by angiography for all pa-
tients. Familial CAD was defined as evidence of
coronary artery disease in a parent or sibling before
60 years of age.® Healthy volunteers were included
in the control group, if they and their family had no
cardiovascular disease, diabetes, hyperlipidemia and
hypertension. Control subjects underwent a physical
examination and clinical screening for the confirma-
tion of their health. Exclusion criteria included acute
coronary syndromes, congenital heart disease, renal
dysfunction, neurological or hematological disor-
ders, morbid obesity, alcohol and drug abuse and
pregnancy or lactation.

Genotyping: DNA samples were isolated from 200
pl of peripheral blood using the PureLink Genomic
DNA Mini Kit (Invitrogen, Carlsbad, CA, USA)
according to the manufacturer’s instructions. The
amount and purity of the DNA samples was opti-
mized using the Thermo Scientific NanoDrop™
1000 (Thermo Fisher Scientific, Wilmington, DE,
USA) spectrophotometer. Primer sequences for the
amplification and extension PCR reactions are de-
signed in the Sequenom Assay Designer 3.1
(Sequenom, San Diego, CA, USA) software. PON1
Q192R  (rs662), PONI L55M  (rs854560),
CYP3A4*1G (rs2242480) and ITGB3 L33P
(rs5918) polymorphisms are then genotyped by sin-
gle base extension reactions (iPLEX, Sequenom
Inc., San Diego, CA, USA) using the MassARRAY
system (Sequenom Inc., San Diego, CA, USA).
MALDI-TOF mass spectrometry is used to analyze
the amplicons in this system. The MassARRAY
System with high levels of accuracy is widely used
for fine mapping and validation of GWAS studies.
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a frequency of <0.03 were excluded. The statistical
significance level was accepted as being p<0.05.

Statistical Analysis: Statistical analyses were per-

formed using the IBM SPSS (Statistical Package for
the Social Sciences) Statistics 21.0 (IBM Corpora-
tion, NY, USA) software package. The difference in
the average age of the CAD and control groups was

RESULTS

When compared between the control and CAD

group in terms of gender ratio, there was no statisti-

cally significant difference (p

analyzed using an independent-sample f-test. Pear-

0.263). The mean age

son Chi-square analysis was used for the categorical
variables between the groups. Hardy-Weinberg equi-
librium (HWE) was assessed for each polymorphism
using a chi-square analysis. It was performed a hap-

was 55.6£9.03 years in the 117 CAD patients and
42.5346.12 years in the control group. There was a

significant difference between the mean ages of the

groups (p<0.001). On the other hand, smoking,
which is the most important risk factor for CAD was

similarly distributed between the patient and control

group (p

lotype-based case-control analysis based on the gen-

otype data of the PON1 Q192R and L55M polymor-

software  (http:/

SHEsis

the
analysis.bio-x.cn/myAnalysis.php). Haplotypes with

using

phisms

0.969).

The genotype and allele frequencies of the polymor-
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ble 2, Table 3 and Table 4, respectively). Additional-
ly, there was also no statistical difference in the

genotype distribution of the recessive, dominant and
additive models of the polymorphism between the
CAD and control group. Similarly, allele frequencies
of the polymorphisms did not show a statistical dif-

ference between the groups.

phisms and their genotype distributions in the reces-
sive, dominant and additive models were analyzed
both in overall and when grouped by gender. The
genotype frequencies of the PON1 Q192R, PONI1
L55M, CYP3A4*1G and ITGB3 L33P polymor-
phisms did not show any significant difference be-
tween the CAD and control group in respect of the
volunteers in total, females and males (Table 1, Ta-
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Table 5. Haplotype analysis in patients with CAD and control subjects for the PON1 Q192R (rs662) and

L55M (rs854560) polymorphisms.

Frequency in Control Frequency in CAD R (95Y nfiden
Haplotypes™ 4 eGzoupC ° 4 Ercoyup ¢ va‘l)ue oR( in/(t,efs?al) enee
QL 0.293 0.338 0.274 1.256 (0.834-1.892)
QM 0.384 0.320 0.196 0.770 (0.517-1.145)
RM 0.323 0.330 0.818 1.048 (0.700-1.571)

*Order of the polymorphisms is PON1 Q192R, PON1 L55M, Haplotypes with frequencies 0.03 were analyzed using the SHEsis software. p<0.05 was
considered a statistically significant difference. CAD, coronary artery disease; rs, the accession number of the variant in the National Center for Biotech-

nology Information; OR, odds ratio.

Case-control analysis depending on the haplotypes
was carried out for the PON1 Q192R and L55M
polymorphisms. Haplotypes were generated with the
usage of all combinations, which could be formed
for the polymorphism alleles. Only frequencies of
the RL haplotype were <0.03 in our study group, so
this haplotype was excluded from the statistical as-
sessment. The comparison of the haplotype frequen-
cies between the CAD and control group did not
reveal any significant difference (Table 5).

DISCUSSION AND CONCLUSION
Atherosclerosis underlying CAD is a complex and
chronic pathophysiological process involves endo-
thelial dysfunction, vascular remodeling, plaque
formation, inflammation, leukocyte adhesion, plate-
let aggregation and thrombus formation.” Hyperten-
sion, hypercholesterolemia, diabetes, obesity and
smoking are conventional risk factors, which might
have the potential to contribute to these pathophysio-
logical stages.® There are several case-control stud-
ies focused on the variants in the genes, which en-
code the proteins known for their role at the onset
and progress of atherosclerosis."'® However, these
studies were designed without respecting the ho-
mogenization of the groups regarding the several
environmental risk factors and the CAD family his-
tory of the subjects. A molecular genetics research,
especially in the patients with a family history of
CAD, will enable a reliable and correct determina-
tion of the genetic risk factors. Therefore, we con-
ducted this study only on CAD patients with family
history and healthy individuals without a family his-
tory of CAD. Besides, the healthy volunteers did not
have hypertension, hypercholesterolemia, diabetes
or obesity. The genetic variants contributing to the
onset and progress of these risk factors were indi-
rectly our target in the study.

PONI Q192R and L55M are functional polymor-
phisms, which were commonly encountered in pop-
ulations and investigated as the genetic predisposing
factor in many diseases, especially in CAD. Associa-
tion studies of these polymorphisms with CAD re-
vealed several conflicting findings."" The strongest
association was found in the PON1 Q192R polymor-

phism. The preventive role of the allele 192Q and
the damaging effect of the allele 192R were demon-
strated.'”!* However, there are a remarkable number
of studies in the literature, which did not confirm
this finding.'>'® Similarly, there are studies showing
the protective effect of the allele PON1 55M against
CAD,"” but also studies resulted with the contrary
findings."™'® The first researchers to evaluate the
relationship between PON1 Q192R polymorphism
and CAD in the Turkish population were
Aynacioglu et al. Although Aynacioglu et al. sug-
gested that there were no significant association,'”
Ozkok et al. showed that PON1 Q192R and L55M
polymorphism was correlated to CAD.? In a differ-
ent study with Turkish subjects, it was claimed that
PONI1 L55M plays an important role in the progres-
sion of CAD.?! We intended to contribute to this
conflicting topic with our proposal of a new point of
view in respect of a study focused on patients with a
familial CAD history. We did not find any signifi-
cant association between the PONI QI92R and
L55M polymorphisms and CAD regarding both the
genotype and allele frequencies and dominant, reces-
sive and additive models. The haplotype analysis of
these polymorphisms revealed the same result. In a
recently published study supporting our findings, no
association was found between PON1 Q192R and
L55M polymorphisms and coronary artery disease.
Paszek et al. achieved this result in a study they con-
ducted in 367 patients and 660 healthy individuals.*
If the important role of the PON1 activity in the pre-
vention of the lipoprotein oxidation is taken into the
consideration, these results in our study bring the
studies to mind, which demonstrated that feeding
habits might affect this activity. A newly published
meta-analysis study also revealed an interesting re-
sult, reporting that only the PON1 Q192R polymor-
phism is associated with CAD. When they per-
formed the same analysis for the PON1 L55M poly-
morphism, they could not obtain a significant find-
ing.”

There are only very few findings in the literature,
which demonstrated the association between
CYP3A4 and CAD. However, the important role of
the CYP enzymes in the protection of the cardiovas-
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cular health and in the disorders was well document-
ed.” The importance of CYP3A4*1G polymorphism
in vitamin D metabolism, which is an important pro-
tective agent in the treatment of cardiovascular dis-
cases, has been demonstrated by studies.”* In addi-
tion, a recently published microarray analysis study
demonstrated that downregulation of the CYP3A4
gene, which is central to fatty acid metabolism, is
associated with the pathogenesis of CAD.* He et al.
suggested that CYP3A4*1G polymorphism increas-
es the risk of CAD in their cohort study with 322
CAD patients and 306 healthy subjects.® Considera-
tion of the sample size and the evaluation of the ef-
fect of CYP3A4*1G polymorphism on the enzyme
function in their study, proves to be a remarkable
finding. We intended to clarify this finding in a dif-
ferent patient population namely in the patients with
a family history of CAD. Detailed genotype and
allele frequency comparisons in our study revealed
that the CYP3A4*1G polymorphism did not have
any association with CAD.

Although, some remarkable preliminary studies
were published displaying the relation between the
ITGB3 Leu33Pro polymorphism and CAD, the sub-
sequent studies did not confirm these findings.”? In
a study comparing angiographic findings with poly-
morphism genotypes, it was suggested that ITGB3
Leu33Pro polymorphism is not a risk factor for
coronary atherosclerosis.”’” However, in a large-scale
meta-analysis study that included 57 studies, it was
suggested that it may be a significant risk factor for
the development of acute coronary events in young
people.”® Our analysis of genotype and allele fre-
quencies in overall and inheritance models did not
reveal any significant difference between the ITGB3
Leu33Pro polymorphism and CAD. In a recently
published study supporting our findings, ITGB3
Leu33Pro polymorphism was compared in Sudanese
patients with atherosclerotic plaque and healthy indi-
viduals, and no significant results were obtained.” A
newly published study found similar results to our
findings when they analyzed the association of the
same polymorphism in Iranian coronary artery pa-
tients.”’

Although there are findings in the literature, which
show that PONI QI92R, PONI L55M,
CYP3A4*1G and ITGB3 L33P polymorphisms
might be risk factors for CAD, our detailed statisti-
cal analysis did not display any significant associa-
tion. Thus, our findings confirmed the GWAS stud-
ies, in which large-scale genome screening was car-
ried out with the microarray technology and did not
show PON1, CYP3A4 and ITGB3 genes as risk loci.
The inclusion of only the patients with CAD history
and control subject with no family history of CAD
in our study is important in respect of our study’s
reliability. The present study was limited by the rela-
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tively small sample size and incompatible mean ages
of the control and patient groups.
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