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KLINIK ARASTIRMA

No Association Between Myeloperoxidase Gene
G-463A Polymorphism And Rheumatoid Arthritis

Miyeloperoksidaz Geni G-463A Polimorfizmi ile Romatoid Artrit Arasinda Bir iliski Yoktur
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Ozet

Miyeloperoksidaz (MPO) ve genetik polimorfizmleri Romatoid Artrit
(RA) gibi reaktif oksijen turlerinin asir arttigi gesitli hastaliklarin
patogenezinde rol oynamaktadir. Bu galismada MPO G463A
polimorfizminin RA ile iligkisinin olup olmadigi arastirildi. Calisma
kapsaminda 75 hasta ve 90 saglikli kontrol birey analiz edildi.
Genotiplendirme polimeraz zincir reaksiyonu ve restriksiyon enzimi
uzunluk polimorfizmi (PCR-RFLP) yontemi ile yapildi. Bu tek niikleotid
polimorfizmi (SNP) ve RA arasindaki iliski ki-kare testi ve de-finetti
programlari kullanilarak analiz edildi. Kontrol grubu ve RA hasta grubu
arasinda genotip dagilimi ve allel sikliklari bakimindan istatistiksel olarak
anlamli bir fark yoktu. Bunun yani sira gruplarda “Hardy-Weinberg
Dengesi”"nden sapmanin olmadidi saptandi (p>0.05). MPO geni G-
463A polimorfizmi ile RA arasindaki iliskinin ilk defa analiz edildigi bu
galisma sonucunda Tiirk RA hastalarinda bu iligkinin olmadigi sonucuna
varildi. Bir sonraki asamada MPO genindeki diger polimorfizmlerin
calisiimasi planlanmaktadir.

Anahtar kelimeler: MPO geni, G-463A Promotdr polimorfizmi,
Romatoid Artrit, PCR-RFLP.

Abstract

Myeloperoxidase (MPO) has been involved in the pathogenesis of
several diseases such as rheumatoid arthritis (RA) through excessive
production of reactive oxygen species (ROS) as well as through its
genetic polymorphism. We examined whether G-463A polymorphism
of Myeloperoxidase (MPO) gene was associated with RA. Exactly, 75
patients with RA and 90 healthy control subjects were included in this
study. The genotyping was determined by polymerase chain reaction-
restriction fragment length polymorphism method. The association
between these single nucleotide polymorphism (SNP) and RA was
analyzed using chi-square test and de-Finetti program. Genotype
distributions and allele frequency of RA patients were not significantly
different from healthy controls. In addition, it was also determined
that there was no deviation from Hardy-Weinberg Equilibrium in any
groups (p>0.05). Whether there was an association between MPO
gene G-463A gene polymorphism and RA was investigated for the first
time in this study in literature and it was demonstrated that it did not
exist in the Turkish RA patients. It was planned to investigate the other
polymorphisms of MPO gene in the future.

Key words; MPO gene, G-463A Promoter polymorphism, Rheumotaid
Artritis, PCR-RFLP.
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Introduction

Rheumatoid Arthritis (RA) is a chronic, inflammatory
disease of the joints that affects 0.5-1.0% of the adult
population. It is estimated, that at least 50% of the
risk to develop RA is determined by genetic factors.
Considerable efforts have been made to elucidate these
genetic factors to better understand the disease.
However, even after the advent of genome wide
association studies, only somewhat more than half of
the estimated genetic risk for RA has been assigned to
specific genetic determinants. Genetic and environmental
factors seem to be involved in the onset of RA (1-4).

Myeloperoxidase (MPO) is a myeloid-specific enzyme
present in high levels in neutrophils, monocytes, and
some classes of macrophages, including microglia. MPO
is @ haeme-containing peroxidase expressed and stored
in neutrophils and monocytes, which, during cellular
activation and degranulation, is released into phagocytic
vacuoles as well as into the extracellular space.

MPO catalyses a reaction between hydrogen
peroxide and chloride to generate hypochlorous acid
(HOCI), a potent oxidant and chlorinating agent that
can cause vascular damage when released by activated
cells at inflammatory sites. The MPO gene encodes
myeloperoxidase, a lysosomal hemoprotein located in
the azurophilic granules of polymorphonuclear (PMN)
leukocytes and monocytes (5,6). MPO has been involved
in the pathogenesis of several diseases such as RA
through excessive production of reactive oxygen species
(ROS) as well as through its genetic polymorphism
(6,7).

We examined whether G-463A polymorphism of
Myeloperoxidase (MPO) gene was associated with RA.
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Table 1. Genotype distribution and allele frequencies of MPO gene -463G/A polymorphism in RA patients and healthy controls

(*HWE: Hardy-Weinberg Equilibrium).

Pehlivan ve ark.

MPO (-463G/A) Control RA OR CI 95% p
N % N %

Genotype

GG 62 (68.8) 48 (64.0) 1.135 0.685-2.643 0.388

AG 24 (26.6) 25 (33.3) 2.083 0.349-12.446 0.413

AA 4 (44 2 (2.6) 0.646 0.114-3.675 0.619

Total 20 75

Allele

A 32 (17.7) 121 (80.6) 1.108 0.635-1.935 0.716

G 148 (82.3) 29 (19.4) 0.902 0.517-1.575 0.716

Total 180 150

HWE*p 0.404 0.551

Materials and Methods

Seventy-five patients with RA consecutively enrolled
at physical medicine and rehabilitation outpatient clinic
and 90 healthy control subjects matched for age and
sex were studied. The genotyping was determined by
PCR-RFLP. Genomic DNA was extracted from peripheral
blood by using a salting out method (8). PCR was
performed as follows: 0.6 umol/L MPO(F)
5"3fACAGGTGAATCGCTGACATGCTGCCT-3"'3f and
MPO(R) 5'3f- GAGACTCCCTGGAGGAAGAAGTTGAG-3"3f,
0.5 mmol/ L dNTP, 3 mmol/LMgcl2, and 1.25 U Tag DNA
polymerase, using the following temperature profile:
940C for 2 min, followed by 35 cycles of 94°C for 1 min,
57,3°C for 30 s, and 72°C for 5 min, and a final extension
at 72°C for 10 min.

Figure 1. MPO gene G -463A polymorphism digestion
products:1,2: G/G homozygous genotype. 3,5,6: A/G
heterozygous genotype 4,7: A/A homozigot. M—DNA
molecular weight marker. ND- Non Digest-PCR Product

Results

The distribution of the MPO gene G-463A
polymorphism were evaluated in RA patients and healthy
control populations by using PCR-RFLP method. Digestion
of PCR product by Acil enzyme generated three fragments
for homozygous -463G/G (168, 121, and 61 bp), four
fragments for heterozygote -463G/A (289, 168, 121 and
61 bp) and two fragments for homozygous -463A/A (289
and 61 bp) (Figure 1).

The distribution of genotypes were obtained in patients
and control groups The overall distribution of genotypes
did not significantly differ between controls and RA
patients (p>0.05). There was no difference in frequencies
of alleles when comparing the patient groups and the
control individuals (p>0.05). The observed genotype
counts was not deviated significantly from those expected
according to the HWE. All data were shown in (Table 1).

Discussion

Rheumatoid arthritis is a multifactorial autoimmune
disease that affects many organs of the body. The
myeloperoxidase (MPO) is an endogenous oxidant enzyme
that generates reactive oxygen species.

MPO system of activated phagocytes is central to
normal host defense mechanisms, and dysregulated MPO
contributes to the pathogenesis of inflammatory disease
states ranging from atherosclerosis to cancer (9). For
example a single nucleotide polymorphism (SNP) G-463A
in the promoter region has been associated with a
decrease in risk of breast cancer (10). In a recent study
Polonikov described a possible association between
common polymorphism G-463A in the promoter of MPO
gene, is associated with the risk of bronchial asthma.

(11).

Atzeni investigated the potential association the-463
G/A in the promoter polymorphism and susceptibility to
Behget's disease in Italian patients, but couldn't find any
association (12). In the present study we compared MPO
gene G-463A genotype distributions and allele frequency
of RA patients and healthy controls. We aim to investigate
whether there was an association between MPO gene
G-463A gene polymorphism and RA. We didn’t found
any significant difference between two groups.
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As far as we searched, this is the first time in literature
and it was demonstrated that no association was found
when MPO gene G-463A promoter polymorphism is
considered in Turkish RA patients. However, further
studies are required for the role of MPO gene and related
molecules in RA.
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