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Abstract

Background: CCR5 is identified as one of the most important chemokine receptors with a major role in the creation of chemotaxis
and mobilization of immunocompetent cells and moving them toward the liver for thorough cleaning of the virus. CCR5-59353
(C/T) is an important promoter polymorphism of chemokine receptor 5. Some studies showed a relationship between CCR5-59353
(C/T) polymorphism and clearance or persistence of hepatitis B virus (HBV) infection.
Objectives: The current study aimed at developing polymorphism CCR5-59353 (C/T) in Iranian patients with chronic HBV infection.
Methods: A total of 200 blood samples including 100 healthy controls and 100 HBsAg-positive patients were randomly selected.
Samples were tested for HBsAg by the enzyme-linked immunosorbent assay (ELISA) and HBV-DNA by the polymerase chain reaction
(PCR) method. Genomic DNA was extracted from blood buffy coat using the salting out method. CCR5-59353 (C/T) polymorphism
was genotyped by the allele specific amplification (ASA) PCR. Chi-square test was used for statistical analysis.
Results: Five percent of control samples and 12% of patient samples had CC mutant genotype. Nevertheless, there was no significant
difference in genotypes frequency of CCR5-59353 between the groups (P = 0.1).
Conclusions: It seems that CCR5-59353 polymorphism was not associated with chronic HBV infection outcome in the Iranian pop-
ulation. However, the frequency of CC genotype was higher in the patient group (12%) than the control group (5%).
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1. Background

Hepatitis B virus (HBV) is a DNA virus belongs toHepad-
naviridae family. According to medical studies, it is consid-
ered as one of the most important infections. When it de-
velops a chronic infection, it can lead to cirrhosis and liver
cancer. HBV is responsible for 70% to 80% of chronic hep-
atitis cases in Iran; it is shown that HBV is the main cause
of liver disease in Iran (1).

CCR5 is identified as one of the most important
chemokine receptors with a major role in the creation of
chemotaxis and mobilization of immunocompetent cells
and moving them toward the liver for thorough cleaning
of the virus (2). This receptor is particularly expressed
on the surface of many immune cells such as granulo-
cytes, macrophages, immature dendritic cells, lympho-
cytes CD8+ , and lymphocytes Th1 (3).

CCR5 gene is located on the short arm at position 21 of
chromosome 3 (3p21.3) (4, 5).

The most important mutation is the 32 nucleotide dele-

tion (CCR5-∆32) from the only exon of the gene, result-
ing in a shortened and deactivated CCR5 molecule. Ho-
mozygous genotype resulting from this mutation is highly
resistant to HIV-1 infection and its heterozygous type is
associated with 2 to 4 years of delay in the incidence of
acquired immunodeficiency syndrome (AIDS). CCR5 gene
has several single nucleotide polymorphism (SNP) in the
promoter region reported to be associated with the pro-
gression of AIDS (6, 7). Single nucleotide polymorphisms
existing in CCR5 gene promoter include positions -59029,
-59353, and -59402 (8).

The reactions between chemokines and chemokine re-
ceptors in chronic viral hepatitis are important because
when T-cells go to liver parenchyma, they become a tool
to clear hepatitis virus from the liver cells. Hence, during
viral hepatitis, chemokines can probably lead to the accu-
mulation and activation of leukocytes in the tissues; con-
sequently, chemokines reaction with their receptors may
provide new targets to treat patients (9).

Recovery from illnesses caused by intracellular
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pathogens such as HBV is observed among people with
a stronger and wider T-cell response (10); however, due
to unknown reasons, the presence of CCR5 decreases the
T-cells response (11). Thus, CCR5-∆32 mutation, which
deactivates CCR5 molecules and decreases their presence
at the cellular level, can lead to an increase in T-cell re-
sponses. Therefore, people with this mutation have a
stronger response to HBV; for instance, Thio et al., found
that CCR5-∆32 increased the chance of recovery from
HBV infection and decreased the progression of chronic
infection by about 50% (11).

So far, some studies showed that some polymorphisms
in CCR5 gene are associated with changes in the level of
mRNA transcription and regeneration, and can affect the
outcomes of viral infections (12, 13). The current study in-
vestigated the effect of the CCR5-59353 polymorphism on
chronic HBV infection. CCR5-59353 occurs in 1 of the 2 CCR5
gene promoter positions (8) and is the main factor respon-
sible for the transcription of the gene (14, 15). Increasing
the promoter activity can lead to increased transcription
of CCR5 gene, thus increase of mRNA generation and en-
hancement of CCR5 expression on the surface of the cell.

2. Objectives

The current study aimed at evaluating polymorphism
CCR5-59353 (C/T) in the Iranian patients with chronic HBV
infection.

3. Methods

A total of 100 patients with chronic HBV infection and
positive HBsAg test results for more than 6 months and
negative HCV and HIV test results were enrolled in the
study. In addition, a total of 100 blood samples taken
from healthy individuals with negative HBsAg, HCV, and
HIV test results referred to the clinical lab of Iranian blood
transfusion organization (IBTO) were randomly selected.
The current study was approved by the Ethics Commit-
tee of Higher Education Research Institute for transfu-
sion medicine and all the participants signed a written in-
formed consent form.

To conduct the study, 5 ml peripheral blood samples
drawn in tubes containing potassium ethylenediaminete-
traacetic acid (EDTA) anticoagulant were used; the samples
were then centrifuged for 10 minutes at 2700 rpm and the
buffy coat layer was isolated and used to extract genomic
DNA.

The genomic DNA was extracted from buffy coat layer
using a saturated salt solution (16). A spectrophotometer
Nanodrop apparatus was used to measure the concentra-
tion and the ratio of light absorption at a wavelength of

260 to 280 nm. The samples with high levels of concentra-
tion and purity were used.

ASA-PCR (allele-specific amplification-polymerase
chain reaction) was used to determine polymorphism
genotypes (CCR5-59353) (C/T). Therefore, the primer se-
quences in Table 1 were used to determine polymorphism
(17); the results showed that only the last allele at the end
of the reverse primer 3′ was different among the 2 pairs of
primers and their forward primers were similar.

Stages of the test were similar to a routine PCR, except
that for every extracted DNA sample (template DNA) PCR
was performed twice (each time with 1 of the primers).
Thus, all the required steps were taken to carry out a PCR re-
action in a final volume of 25 µL to determine CCR5-59353
polymorphism.

Reaction mix (25µL) contained Master Mix 2X (TaKaRa,
Japan) 12.5 µL, from each primer 0.5 µL (Iran, Sinacolon),
2.5 µL of DNA, and double distilled water. PCR was per-
formed by Thermocycler instruments (Corbett) under the
following conditions: an initial cycle of denaturation for 3
minutes at 98°C, followed by 35 cycles of denaturation at
95°C for 10 seconds, annealing at 55°C for 45 seconds, and
extension for 1 minute at 72°C, followed by 72°C for 10 min-
utes. Electrophoresis was performed on agarose gel 1.5%
for PCR product identification.

Data analysis was conducted with SPSS version 18 using
Chi-square test. P≤ 0.05 were considered significant.

4. Results

The mean age of the 200 participants in the current
study (120 males and 80 females) was 40.56 ± 16.3 years.
There was no significant difference between the controls
and cases in terms of the mean age (40.12 vs. 40.99 years, P
= 0.7).

For each sample, 2 PCR reactions were performed with
specific primers. The results of electrophoresis of allele-
specific PCR on agarose gel 1.5% helped to properly de-
tect and determine the genotype of CCR5-59353 polymor-
phism. The PCR reaction conducted in both micro-tubes; it
indicated heterozygous CT, but when PCR reaction was per-
formed only in 1 micro-tube, it indicated homozygous CC
or TT. The frequencies of CCR5-59353 polymorphism geno-
types including genotypes TT, CT, and CC were 4%, 91%, and
5% in the control group and 4%, 84%, and 12% in the case
group, respectively. Moreover, the frequency of allele C
variant was 54% in the patients with chronic HBV infection
and 50.5% in the healthy individuals (Table 2, Figure 1).

Statistical analysis was performed with SPSS version 18
using logistic regression. The frequency of allele C variant
was 54% in patients with chronic HBV infection and 50.5%
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Table 1. Sequences of Primers Used for CCR5-59353(C/T) Polymorphism Genotypes

Sequences (5′ to 3′) Primer Size of Amplicon (bp)

59029G-59353T 59029G-59353C

Forward GAGTGGAGAAAAAGGGGG GAGTGGAGAAAAAGGGGG 363

Reverse AGAATAGATCTCTGGTCTGAA<A> AGAATAGATCTCTGGTCTGAA<G> 363

Table 2. Allele Frequencies and Genotype Polymorphism of CCR5-59353 in the Patient and Control Groups

Allele/Genotype Frequency Percentage of Frequency

Control Group Patient Group Control Group Patient Group

Allele

T 99 92 %49.5 %46

C 101 108 %50.5 %54

Genotype

TT 4 4 %4 %4

CT 91 84 %91 %84

CC 5 12 %5 %12
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Figure 1. CCR5-59353 Polymorphism Genotype Frequencies in the Controls and Pa-
tients Groups

in healthy individuals with no statistically significant dif-
ference (OR = 1.15 P = 0.484). The frequency of CCR5-59353CC
homozygote genotype was 12% in patients with HBV and
5% in healthy individuals with no significant difference be-
tween the 2 groups (OR = 2.49 P = 0.528) (Table 3).

5. Discussion

CCR5 acts as a receptor facilitating the entry of the HIV-1
virus into the host cell; several SNPs in the promoter region
of the gene are associated with the progression of AIDS (6,
7). These SNPs are: position-59029 for nucleotide polymor-
phism of A to G, position-59353 for nucleotide polymor-

phism of C to T, and position -59402 for nucleotide poly-
morphism of A to G. Homozygous genotype of these SNPs is
associated with accelerated progression of AIDS in patients
with HIV infection (8, 18). According to Jang et al., patho-
genesis of HIV mutant allele CCR5-59353C can be associated
with HIV pathogenesis in a Korean population (19).

In another study, allele CCR5-59029A was identified as
allele susceptible to generate HCV infection while allele
CCR5-59029G was effective in preventing people from HCV
infection (20). So far, no study was conducted to investi-
gate the role of polymorphism -59353 (C/T) in HBV infection
cases in Iran. Thus, the current study investigated the fre-
quency of genotypic and allelic polymorphism in patients
with HBV and healthy controls.

The current study did not aim to investigate the exact
mechanism of the biological effect of the polymorphism
CCR5-59353 C→T in the promoter region of CCR5 gene,
but previous studies showed that some types of polymor-
phism make some changes in the level of CCR5 gene tran-
scription and are associated with mRNA generation, which
can affect the outcomes of HBV infection (12, 13). Stud-
ies showed that mutant alleles 59353C and 59029A can re-
sult in a 45% increase in the activity of the promoters, as
compared with haplotype CCR5-59029G/CCR5-59353T (7).
Increased promoter activity can lead to increased tran-
scription of the CCR5 gene and increase mRNA generation,
which consequently increases CCR5 expression on the cell
surface.

In a study in South Korea conducted on patients with
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Table 3. Relationship of CCR5-59353 Polymorphism and Genotyping in the Patient with HBV and Control Groups

Allele/Genotype Control Group (n=100) Patient Group (n=100) P Value OR 95%CI

Allele 0.484 1.15 0.78 - 1.70

Genotype

T/T 4 4 0.471

C/T 91 84 0.772 0.73 0.8 - 6.36

C/C 5 12 0.528 2.49 0.15 - 42.42

Abbreviations: CI, Confidence Interval; OR, Odds Ratio.

chronic HBV infection, the frequency of allele 59353C plus
59029A were significantly higher than that of patients
with chronic HBV carriers. In other words, alleles CCR5
59029G/CCR5 59353T were spontaneously associated with
the clearance of HBV (21).

Based on the collected data, it appears that CCR5 plays
an important role in responding to HBV, because its ex-
pression is disrupted in natural killer (NK) cells, as well
as cytotoxic T-cells in patients with long-term HBV infec-
tion. Additionally, due to the fact that the number of CCR5-
positive NK cells and the intensity of CCR5 on NK cells of
prolonged HBV infection are decreased during HBV infec-
tion (22), CCR5-59029 and -59353 polymorphisms may play
important roles in the regulation of CCR5 expression.

In the current study, the frequency of CC genotype was
higher in the patient group (12%) than the control group
(5%).

There was no significant difference between the pa-
tients and controls in terms of homozygous mutant geno-
type (CC). In addition, no significant difference was ob-
served between the 2 groups in terms of the frequency of
mutant allele C. The results of the current study were con-
sistent with those of a study by Kaur et al., conducted on
180 patients with chronic HIV-1 infection and 119 healthy
individuals in the Northern regions of India. As the re-
searchers reported, there was no significant difference be-
tween the 2 groups in terms of the frequency of SNP alle-
les in position -59353 in the CCR5 gene promoter, thus this
type of polymorphism could not be effective in the inci-
dence of HIV infection and progression of AIDS (23). How-
ever, for further studies on the role of polymorphism CCR5-
59353 in chronic HBV infection, it is necessary to conduct
population-based studies with larger sample sizes. Given
the fact that Iran is a country with wide ethnic and genetic
variations, the frequency of this type of polymorphism
may vary among various ethnic groups.
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