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ABSTRACT

Objective. To investigate whether
CCRS deletion is associated with sus-
ceptibility to Behget’s disease (BD) in
a Portuguese population.

Methods. A total of 122 BD patients and
227 ethnically-matched controls were
studied. Genotyping of the CCR5A32
polymorphisms was performed using
polymerase chain reaction product siz-
ing.

Results. No significant differences
were observed in the allelic frequen-
cies of CCR532 between patients and
controls (OR=0.820; p=0.512). Strati-
fication for gender and for the presence
of HLA-B*51 did not reveal any signifi-
cant differences.

Conclusions. These results indicate
that CCR5A32 is unlikely to contribute
to susceptibility to BD in Portuguese
patients. This may be explained by the
known functional redundancy of this
signalling system.

Introduction

Behcet’s disease (BD) is a chronic,
multisystem, inflammatory disease
characterised by oral and genital mu-
cous ulcers, uveitis and skin lesions; it
can also affect vascular, gastrointesti-
nal and neurological systems and ar-
thritis is common (1). The etiology of
BD is still unknown, but is presumed
to be multifactorial, implicating ge-
netic predisposition, dysregulation of
the immune system, infectious agents
and external environmental factors (2).
The strongest evidence of genetic sus-
ceptibility of BD is its association with
HLA-B*51, a human leucocyte antigen
(HLA) class I gene (3, 4).

Serum levels and single nucleotide
polymorphisms of various cytokines
and chemokines, which play an impor-
tant role in the immune response and
inflammation, have been studied exten-
sively in BD (5-9). The CC chemokine
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receptor 5 (CCRS5) is one of the known
chemokine receptors expressed by
peripheral blood leucocytes and is
involved in the recruitment of inflam-
matory cells. Very recently, new sus-
ceptibility loci for BD at CCR1-CCR3,
STAT4, KLRK1-KLRC4 and ERAPI
were reported (10).

A common 32-basepair deletion
(CCR5A32) in the coding region of
CCRS gene that originates a truncated
non-functional receptor with reduced
expression on the cell surface has been
described, that protects against several
autoimmune diseases (11). Elevated
expression of this receptor in the tis-
sue of oral and genital ulcers in BD has
been reported (12, 13). Three previous
studies addressed the role of CCR5A32
in BD susceptibility, the first one, by
Yang et al., found no association of this
polymorphisms and the disease in three
populations from different geographical
areas (14), a second study, by Mojtahedi
et al., suggested that CCR532 may be
a genetic risk factor for BD in Iranian
women (15). More recently, Atzeni de-
scribed an association between the
polymorphism and susceptibility to BD
in Italian patients (16). The aim of this
study was to investigate whether the
CCRS deletion polymorphism is asso-
ciated with susceptibility to BD in the
Portuguese population.

Patients and methods

Patients

The study population included 122 un-
related Portuguese patients with BD (84
females and 38 males), aged between
15 and 72 years (average: 42.6 years),
95 from the Internal Medicine Depart-
ment of Hospital de Santo Anténio-
Centro Hospitalar do Porto, 21 from
the Portuguese Institute of Rheumatol-
ogy and 6 from the Internal Medicine
Department of Hospital Sdo Teoténio.
All of them fulfilled the International
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Study Group diagnostic criteria for BD
(17) evaluated following a controlled
protocol. The control group consisted
of 227 healthy individuals unrelated to
each other or to the patients. The study
was approved by the local ethics com-
mittee and all participants gave written
informed consent.

All relevant clinical manifestations
developed since the onset of BD were
recorded on a standard form. Patients
were then divided into two severity
groups: mild — patients with only mu-
cocutaneous findings or acute attacks of
arthritis; severe — patients with at least
one of the following characteristics:
i.one or more attacks of uveitis in a year
ii. deep vein thrombosis of the lower
extremities

iii. neurological involvement, including
sinus thromboses

iv. thrombosis of the superior and/or in-
ferior vena cavae, including the hepatic
veins

v. arterial aneurysms and occlusions,
vi. intestinal involvement.

CCR532 genotyping

Genomic DNA was extracted from
EDTA anticoagulated peripheral ve-
nous blood. Genotyping of CCR5D32
polymorphism was assayed by PCR
fragment sizing using agarose gel elec-
trophoresis. Comprised a one-step PCR
method with forward primer 5’—-CAT-
CATCCTCCTGACAATCG-3’ and re-
verse primer 5’-CCAGCCCCAAGAT-
GACTATC-3’flanking of the region
containing the 32-bp deletion. All as-
says included positive 225-bp and 193-
bp ladder controls and a 100-bp com-
mercial ladder. PCR products of 225
and 193 bp were analysed by electro-
phoresis in 3% agarose gels and visual-

ised using UV fluorescence after stain-
ing with ethidium bromide. A negative
control containing no added DNA was
included in each amplification reaction,
and the absence of a PCR product under
these conditions was confirmed. HLA
Class I genotyping was carried out as
previously described (3).

Statistical analysis

HLA frequencies in patients and con-
trols were compared using the Pearson
chi-squared test or the Fisher’s exact
test as appropriate. All analyses were
undertaken using PASW Statistics 18
software (IBM Corporation, Somers,
NY, USA). Hardy-Weinberg equilib-
rium was tested using the Gene [VA]
website Tool.

Results

The CCRS deletion polymorphism
distribution was in Hardy-Weinberg
equilibrium in both populations. No
significant differences were observed
in the allelic and genotypic frequen-
cies of CCR5A32 between patients and
controls (Table I). Gender effects were
not observed (Table I). Also, when the
data were stratified for the presence
of HLA-B*51 no differences between
patients and controls were found. Con-
cerning severity, no differences were
observed between mild and severe
forms (data not shown). Table II sum-
marises the results of previously per-
formed studies regarding CCR5A32 in
different populations of BD patients,
including this study.

Discussion

Our results indicate that CCR5A32
polymorphism is unlikely to contrib-
ute to BD susceptibility in Portuguese

patients, even after stratification for the
presence of HLA-B*51, a known ge-
netic factor for this disease (3). This is
in agreement with Yang et al. previous
work (14) and may be explained by the
known functional redundancy of this
signaling system. The putative associa-
tion between this deletion and female
gender in BD, reported by Mojtahedi
in Iran, was not replicated in Portu-
guese BD women. It should be noted
that the association found in that study
is marginal (p=0.047). Nevertheless
and even though we could not demon-
strate an association between BD and
CCRS5A32, the results from Mojtahedi
in Iran (15) may warrant further in-
vestigation in particular subgroups of
patients, taking in account different
environmental factors. In 2012, an Ital-
ian study (16) found an association of
CCRS5A32 and susceptibility to BD but
they stress that although this associa-
tion may be a genuine finding, it can be
limited to one or some ethnic groups.
Interestingly, the CCR5A32 polymor-
phism is found mainly in Europe and
western Asia, with higher frequencies
generally in the north (18), where the
prevalence of BD is low, in opposition
to HLA-B*51 that has a higher fre-
quency in areas in which BD is more
prevalent (19). Population association
studies may be complicated by genetic
differences between ethnic groups. As
distribution of CCR5A32 polymor-
phism varies throughout the world, we
must stress that epidemiologic studies
should be carried out at different lati-
tudes, keeping in mind that the role of
this polymorphism in BD may not be
the same for all populations.

It should be acknowledged that this
study is underpowered for identifying

Table I. Genotypic and allelic frequencies of the CCR5A32 in patients and controls.

Total Female Male
Genotypes BD (n=122) Controls (n=230) BD (n=84) Controls (n=131) BD (n=38) Controls (n=99)
n (%) n (%) n (%) n (%) n (%) n (%)

CCRS5, CCRS5 106 (86.9) 194 (84.3) 72 (85.7) 110 (84.0) 34 (89.5) 84 (84.8)
CCRS5, A32 15 (12.3) 34 (14.8) 11 (13.1) 19 (14.5) 4 (10.5) 15 (15.2)
A32, A32 1 (0.8) 2 (0.9) 1 (1.2) 2 (1.5) 0 (0.0) 0 (0.0)
Allele

CCRS5 227 (93.0) 422 (91.7) 155 (92.3) 239 (91.2) 72 (94.7) 183 (92.4)
A32 17 (7.0) 38 (8.3) 13 (7.7) 23 (8.3) 4 (5.3) 15 (7.6)
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Table II. Results of previously performed studies regarding CCR5A32 in different populations of BD patients.

n (%)

Yang X et al. (14)

Atzeni F et al. (16) Mojtahedi Z et al. (15)

Present study

Genotypes UK Caucasoid Turkish Palestinian Italian Iranian Portuguese
BD Controls BD Controls BD Controls BD Controls BD Controls BD Controls

(n=131) (n=325) (n=109) (0=96) (n=110) (n=98) (n=196) (n=180) (n=100) (n=380) (n=122) (n=230)
CCR5 ,CCR5 98 (74.8) 241 (74.1) 96 (88.1) 88 (91.7)105 (95.5) 97 (99.0) 172 (87.8) 170 (94.4) 91 (91) 362 (95.3)106 (86.9) 194 (84.3)
CCRS, A32 31 (23.7) 77 (23.6) 12 (11.0) 8 (83) 5(@4.6) 1(1.0) 24(122) 10(5.6) 9 9 18 (4.7) 15 (12.3) 34 (14.8)
A32, A32 2 (15) 7(2.1) 1(0.9) 000 0(@O) 0@©O 0O 0@©O 0¢(@©O 0(@©O) 1(0.8) 2 (0.9)
Allele
CCR5 227 (87.0) 559 (86.0) 204 (94.0) 184 (96.0)215 (98.0) 195 (99.5) 368 (93.9) 350 (97.2) 191 (95.5) 742 (97.6)227 (93.0) 422 (91.7)
A32 35 (13.0) 91 (14.0) 14 (6.0) 840 520 1(05) 24 @.1)° 1028 9 45 1824 17(7.0) 38 (83)
*p=0.024.

small genetic effects. For this reason,
these results only exclude a moderate
to high genetic effect (OR >1.5) of this
polymorphism in BD. In conclusion we
suggest that CCR5A32 polymorphism
is not associated with BD in the Portu-
guese population. Large-scale studies,
from different populations, should be
carried out to verify our findings.
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