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Abstract

Background: Mutations in the coding region of the Chemokine Receptor 5 (CCA5)
genes reduce or eliminate CCR5 expression in immune cells and progression of HCV in-
fection. This study aimed to investigate the role of this mutation in HCV infection in
Iranian patients in comparison with healthy individuals.

Methods: 100 HCV infected patients and 100 healthy individuals were randomly se-
lected. The CCR5/32genotypes were determined using specific primers and PCR method.
Results: The agarose gel electrophoresis showed a189-bp fragment from wild type for
both alleles of CCR5 gene. The CCR5-432 allele was not found in any HCV infected
and healthy subjects.

Conclusion: The mutation in CCR5 gene was not detected in any of the two groups;
therefore, the role of CCR5 gene expression in immune cells and progression of HCV
infection needs to be studied in larger samples in our country.
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Introduction

Hepatitis C is a complex liver disease and infection
and Hepatitis C Virus (HCV) can cause acute and chro-
nic liver disease throughout the world . Over the de-
cades, the incidence of HCV has increased to 2.8%
worldwidewhich results in more than 185 million in-
fections *°. Also, Daw et al reported that HCV has
been considered as a global threat in different geogra-
phical areas around the world ®. The prevalence of HCV
infection is less than 1% of the general population in
Iran ',

HCV is known as a hepatotropic non cytopathic vi-
rus which can evade the immune response of the host.
The effective immune response to HCV infection re-
quires efficient recruitment and activation of inflamma-
tory cells (monocytes and T lymphocytes) to the infect-
ed liver in which chemokines and chemokine receptors
are involved and play important roles in the pathogene-
sis of chronic hepatitis C *°. CC-chemokines such as
CCL3, CCL4, CCLS5 and CCL3LI1 bind to Chemokine
(C-C motif) Receptor 5 (CCRY), thereby initiating acti-
vation and migration of cells. CCRS5 gene is located at
position 3p21.31 on human chromosome. The coding
sequence of this gene is 1056 base pairs, which is
translated to a protein with 352 amino acid length .
This protein is expressed by T helper lymphocytes type
1 (TH1), cytotoxic CD8 (+) T lymphocytes, mono-
cytes, memory T cells (CD45RO0), stem cells, dendritic
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cells, microglia and is known as an important co-
receptor for macrophage-tropic virus, including HIV-1,
to enter host cells ''". The studies showed there are
two promoter regions (an upstream promoter region
and downstream promoter region), four exons (exonl,
exon 2a/2b, exon 3) and two introns in the genomic
organization of CCRS gene ''. A 32 bp deletion in the
coding region of this gene, CCR5432, leads to a frame
shift in the open reading frame and produces a non-
functional CCRS5 which is not expressed on the cells
surface in homozygous patients (CCR5432/CCR5432)
and its expression is decreased in heterozygous indi-
viduals (CCR5432/wt) '*'2,

In a study on Caucasian population with homozy-
gous subjects for CCR5432 allele, they were almost
completely protected against Human Immunodeficien-
cy Virus (HIV) infection, and heterozygous patients
seem to have a delay in the progression of HIV . Ac-
cording to previous findings, CCR5432 role in HCV is
not the same as HIV for entry into the cell. It is be-
lieved CCR5432 homozygosis may increase the risk of
HCV infection "'°. So far, there are no studies about
association between CCR5432 mutation and HCV in-
fection in Iranian patients. Therefore, this study aimed
to investigate the role of this mutation in HCV infec-
tion in Iranian patients in comparison with healthy in-
dividuals.
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Table 1. Primer sets

Primer name Primer sequences Fragment length
CCRS (Forward) 5'-CAAAAAGAAGGTCTTCATTACACC-3’ 189 bp (wild type)
CCRS (Reverse) 5’-CCTGTGCCTCTTCTTCTCATTTCG-3" 157 bp (mutation type)

Table 2. Demographic and clinical characteristics in HCV infected
patients and healthy individuals

Healthy individuals HCV patients
Number n=100 n=100
Male/Female (%) 61/39 71/29
Age, years (Mean£SD) 40.1£18.2 38.8+13.4
Liver function test
ALT U/L (Mean£SD) 46+10.2 135.2+15.2
AST U/L (Mean=SD) 68.254+8.2 125.2+12.8

Materials and Methods
Collection of samples

Blood buffy coat samples were collected from 100
HCV patients (age ranges between 15-81 years) and
100 healthy individuals (age range between 8-95 years).
None of the participants had received antiviral therapy
at the time of the study. All patients were positive for
both anti-HCV antibody and serum HCV-RNA.

All specimens were randomly selected from people
referred to clinical laboratory of the Iranian Blood
Transfusion Organization in Tehran, Iran (IBTO). The
protocol of this study was approved by the ethical
committee of Blood Transfusion Research Center and
the written informed consent was taken from both
groups. Blood collection was performed in 10.8 m/ K3
EDTA pre-coated glass tubes. After centrifuge of blood
samples, buffy coat samples were stored at -80°C for
further use.

DNA extraction

Extraction of genomic DNA was performed by the
salting out method described previously '° from blood
buffy coat samples. The extracted DNA Optical Densi-
ty (OD) was obtained at wavelengths of 260 and 280
nm for being quantified by spectrophotometer instru-
ment. Suitable DNA samples (OD,40:0D50=1.8-2.0)
were stored at -80°C for future use.

PCR reaction

For detection of CCRS genotypes, specific primers
from the previously published sequences were used
(Table 1)°. The PCR reaction was performed with a
total volume of 25 u/, containing 12.5 u/ 2x Master
Mix (Takara), 0.5 ¢/ in 10 pmol of each forward and
reverse primers (CinnaGen) and 5 u/ (1-100 ng/ul) ex-
tracted genomic DNA. The PCR program was done for
35 cycles on thermocycler (Corbett) as follows: dena-
turation at 98 °C, 10 s; annealing at 56°C, 45 s; exten-

sion at 72 °C, 45 s. Initial denaturation and final exten-
sion were at 98 <C for 3 min and at 72 °C for 10 min,
respectively. Then, 10 u/ of the amplified PCR prod-
ucts were electrophoresed on 1.5% agarose gel and
stained with DNA green viewer to detect the presence
and the proper size of PCR product. The wild type
sample was obtained from the previous study as the
negative control '’ and a synthesized gene in vector
pGEM-BI1 containing the CCR5432 gene (Bioneer Corp,
Daejeon, South Korea) was used as the positive con-
trol. DNA molecular weight marker XIV (100 bp lad-
der from Roche) was also used to estimate the size of
amplified DNA fragments on the gel.

Statistical analysis

Demographic data for the study of subjects were
collected by questionnaire. All data were analyzed us-
ing the SPSS software for windows (Version 20.0).
Chi-square test was used for statistical analysis. P- val-
ues<0.05 were considered significant.

Results

The mean age of 200 participants in this research
(132 males and 68 females) was 39.5+16 years. There
was no significant difference between controls and
cases in terms of the mean age (38.3 vs. 40.1, p=0.5).
The characteristics of the study subjects in healthy and
patient groups are compared in table 2. None of the
gender ratio, age, level of education, ALT (Alanine
aminotransferase) and AST (Aspartate aminotransfer-
ase) levels showed significant difference between two
groups. The agarose gel electrophoresis showed 189-bp
fragments from wild type for both alleles of CCRS
gene (Figure 1). As shown in table 3, CCR5-432 allele
was not found in any of the subjects.

Discussion

HCV is a major cause of acute and chronic hepatitis,
cirrhosis and liver cancer worldwide. CCRS5 and its
ligands by regulating the migration of immune cells to
the infected liver play important role in the pathogene-
sis of hepatitis C. A 32-bp deletion in CCRS5 gene re-
duces or eliminates CCR5 expression in immune cells
and progression of HCV infection. Ahlenstiel et al re-
ported that point mutation in the CCR5-Delta32 inter-
rupts the CCRS signaling pathway and reduces inter-
feron gamma responses in anti-HCV positive haemo-

Table 3. Genotype frequencies of delta 32 CCRS mutation in HCV infected patients and healthy individuals

Subjects sample size CCRS5/CCRS5 CCR5A32/CCR5A32 CCRS5/CCR5A32
N(%) N(%) N(%)

Anti-HCV- negative 100 healthy individuals 100 (100%) 0(0) 0(0)

Anti-HCV- positive 100 patients 100 (100%) 0(0) 0(0)
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Figure 1. Agarose gel electrophoresis of PCR amplified DNA frag-
ments for genotyping of CCRS alleles. 1: 100 bp DNA ladder; 2-7:
wild type (CCR5/CCRS).

philic patients '®.

Morard et al studied a large cohort of 1,450 HCV
infected patients and reported that 15.1% of heterozy-
gous and 1.1% homozygous cases for CCRA32 alleles
were associated with a decreased spontaneous HCV
clearance . In the present study, homozygous (CCR-
5432/CCR5432) or heterozygous (CCR5/CCR5432)
genotypes were not detected in any of HCV patients or
healthy individuals. Therefore, the role of CCRS5 gene
expression in immune cells and progression of HCV
infection needs to be studies in larger samples in our
country. Our results were consistent with some previ-
ous studies; for example, Khorram Khorshid et al re-
ported that no A32/A32 genotype was detected among
controls and Alzheimer's patients *. In another study
on CCR5 promoter polymorphism with chronic hepati-
tis C in Japan, CCR5432 mutation was not found in
any of the 105 patients with chronic hepatitis C and 50
healthy individuals °. In an Egyptian cohort of 150
anti-HCV positive chronic HCV patients and 100
healthy blood donors, the CCR5432 allele was not de-
tected in the controls and only one case of homozygous
genotype (CCR5432/ CCR5432) was seen in HCV
patients *'. Also, El-Moamly e al showed that there
was no association between the CCR432 mutation and
HCV infection >,

Several studies have been conducted in European
countries and showed that the frequency of CCR5432
mutation decreased from northern to southern Europe
and it is believed that this mutation first occurred in
northern Europe '°. On the other hand, subjects homo-
zygous for this mutation were reported to be approxi-
mately 1.1% in Caucasian population %. So, the main
reason for the difference in the results obtained on the
influence of CCR5432 mutation on HCV infection can
be various genetic makeup and race in different popu-
lations. In fact, since the patients with CCR5A32 were
not detected in our study, the influence of CCR5432 as
a genetic parameter upon susceptibility to HCV infec-
tion could not be assessed. There are different races in
Iran such as Turk, Luri, Arab and historical evidence
shows the genetic nature of Turk race in the North
West of Iran which is similar to Caucasian people **.
Accordingly, our results must be treated with caution
and it is recommended, due to the existence of various
races in Iran, to perform more studies in larger samples
or among different races in other regions, particularly
the North West of Iran.

Conclusion

Based on our findings, the mutation in CCRS5 gene
was not detected in any of the two groups; therefore,
the mutation in CCRS gene may be with low frequency
in our country and the role of CCR5 gene expression in
immune cells and progression of HCV infection needs
to be studies in larger samples in our country.
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