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Abstract

HCV is a blood pathogen that affects approximately 180 million people worldwide. It has 
the ability to escape its host’s defense mechanism and is considered a resistant species. 
Toll-like receptors (TLRs) are a family of evolutionary receptors that have been identified 
by the diagnosis of pathogens as the main regulators of innate and acquired immune 
responses. Studies have shown that genetic changes in the TLR3 gene are associated with 
high susceptibility or resistance to immune and infectious diseases. In this study, the effects 
of the TLR3 gene single nucleotide polymorphism rs78726532 on susceptibility to HCV 
infections were examined. The association between this polymorphism and the risk of 
hepatitis C in 50 patients and 50 healthy subjects was investigated. The results revealed a 
significant relationship between polymorphism rs78726532 and hepatitis C infection (p = 
0.002). Thus, it could have a therapeutic and predictive potential.
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INTRODUCTION
Hepatitis C is an enveloped virus with single-

stranded RNA that infects liver cells (hepatocytes) 
(1). It is a blood pathogen that affects approximately 
180 million people worldwide (2). The virus belongs 
to the family Flaviviridae and is a member of the 
hepatitis virus. Because HCV has the ability to 
escape its host’s defense mechanism, it is considered 
a resistant species (3). People with chronic liver 
infections suffer from diseases such as fibrosis and 
liver cirrhosis, and 3% to 5% of people with liver 
cirrhosis will develop liver cancer in the future. 
Hepatitis C-related diseases are usually treated with 
antivirals such as interferon alpha and ribavirin, 
which are standardized for the care of chronic HCV 
patients (4); however, such treatment is only effective 
on 50-60% of patients. In addition to the development 
of drugs that stimulate cellular immunity in the host, 
significant progress has been made in the treatment 
and management of the hepatitis C virus through 
antiviruses that directly affect it (5).

Toll-like receptors (TLRs) are a family of 
evolutionary receptors that have been identified by 
the diagnosis of pathogens as the main regulator of 
innate and acquired immune responses (6). TLRs are 
a group of molecules essential for the innate immune 
response to pathogens (7). Recently, cellular immune 
activation using TLR agonists and stimulation of 
interferon production has been developed for the 
treatment of HCV infections (8). There are 10 types 
of these receptors in humans that are expressed 
in the various organs of the immune system (8). 

Specifically, TLR3 is encoded by a gene located in 
the 4q35.1 region and expressed intracellularly (9). 
TLR antitumor activity has recently been described 
by inhibiting HCC growth and development (10). 
A number of studies have shown that genetic 
changes in the TLR3 gene are associated with high 
susceptibility or resistance to immune and infectious 
diseases, including AIDS, liver disease in people 
with HCV infection, herpes simplex virus infection 
(Herpes virus) Type 2, viral infection hepatitis B, 
type 1 diabetes, and autoimmune diseases. In this 
study, the effect of TLR3 gene single nucleotide 
polymorphism rs78726532 on susceptibility to HCV 
infections was examined.

Materials and methods
The association of rs7872653 polymorphism 

with hepatitis C in the blood samples of 50 persons 
with hepatitis C and 50 healthy individuals was 
examined. The average age of the study population 
was 43.8 years. Serum factors ALT, AST, and ALP 
were measured. About 5 ml of peripheral blood was 
collected in EDTA tubes. To determine the genotype 
of this polymorphism, the sequencing method was 
used. For this purpose, the DNA of the samples was 
extracted using a GeneAll Blood DNA extraction 
kit. Then PCR was performed using specific primers 
(Table). The PCR product was sequenced after 
purification, and the results were analyzed using 
ChromasPro software.
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Abstract
Lung cancer is the deadliest cancer in Iran after gastric cancer. The vast majority (85%)
of cases of lung cancer are due to long-term tobacco smoking. About 10–15% of cases
occur in people who have never smoked. These cases are often caused by a
combination of genetic and environmental factors. Many human cancers are the result
of mutations in the RAS family, and lung cancer is no exception. In this study,
mutations in codon 12 and 13 of exon two were performed in 50 lung tumors from the
Iranian Institute of Oncology. The exon 2 of the gene was amplified by PCR and
sequenced for detection of the point mutation in codon 12 and 13. Of the 50 samples,
13 had mutations in codon 12 and 13, of which only two patients had single mutations
in codon 12. No significant relationship was not found between age (P = 0.43) and
gender (P = 0.37) and mutations in this gene. No significant relationship was found
between disease stage and mutation in this gene (P = 0.51). Identifying k-ras gene
mutations as an oncogene and having an effect on the treatment process can help the
physician to choose the appropriate treatment.

Keywords:
Lung Carcinoma
K-ras Gene
Point Mutation
DNA Sequencing
© 2020. Personalized Medicine Journal

INTRODUCTION

Lung cancer is the deadliest cancer in Iran after gastric
cancer (1). In the US, 27 percent of all deaths from lung
cancer are due to lung cancer. Studies have estimated
that 7 percent of people will get lung cancer during their
lifetime, and 6 percent of them will die (2). Most cancers
that start in the lung, known as primary lung cancers, are 
carcinomas. The two main types are small-cell lung
carcinoma (SCLC) and non-small-cell lung carcinoma
(NSCLC). The most common symptoms are coughing
(including coughing up blood), weight loss, shortness of
breath, and chest pains. The vast majority (85%) of
cases of lung cancer are due to long-term tobacco 
smoking. About 10–15% of cases occur in people who
have never smoked (3). These cases are often caused by 
a combination of genetic factors and exposure to radon
gas, asbestos, second-hand smoke, or other forms of air
pollution. Like all genetic diseases, cancer results from
changes in DNA (4). Tumor cell DNA has many 
variations from point mutations to extensive 
chromosomal abnormalities such as deletions and
translocations. Genetically, two types of genes are
involved in the development of cancers, including
oncogenes and tumor suppressor genes (5). With the
advances in molecular biology in recent decades, we 
have been able to identify the changes in the DNA
sequence of cancer cells and provide targeted therapies.
Epidermal growth factor receptor (EGFR) is a tyrosine

kinase receptor that belongs to the ErbB family and
plays an essential role in tumor progression (6). The use 
of tyrosine kinase inhibitors that block the ErbB
message delivery pathway is one of the relevant clinical
advances in the field of targeted cancer treatment.
Increased expression of epidermal growth factor
receptors and its ligand has been reported in many 
epithelial tumors (7). In recent years, it has been shown
that tyrosine kinase inhibitors that target ATP, an
epidermal growth factor receptor, may have antitumor
activity. Studies have shown that treatment with
epithelial growth receptor inhibitors should continue 
until the tumor size is not increased, even if no 
significant change in gene expression is observed (8). 
Many human cancers are the result of mutations in the 
RAS family, and lung cancer is no exception (9). One
member of this family is the k-ras proto-oncogene, 
which is located on the long arm of chromosome 12 and
encodes the 21-kDa protein. It is a member of the
GTPase family that binds to the cell membrane and
converts extracellular messages into intracellular
messages via membrane receptors such as EGFR, which 
induces proteins required for receptor activity such as
PI3K (10). The most common hotspot k-ras gene 
mutations are in exons 2, 3 and 4 of this gene (11). 
Mutations in this gene are associated with low patient
survival and increased lung cancer metastasis, and
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Table1. primer sequences

Primer Sequence

rs78726532 5’-GCTGGAAAATCTCCAAGAGC-3’
5’-AGAGACCAAGCCAGCTAACC-3

Table2. Genotype frequency of polymorphism rs78726532 in  groups of patients with hepatitis C and control group

SNP Genotype/allele frequency Control HCV patients p-value

rs78726532 GG 11% 8% 0.037
AG 14% 15% 0.756
AA 75% 77% 0.623

Results
The results revealed a significant relationship 

between rs78726532 polymorphism and hepatitis 
C infection (p = 0.002). It was also observed that 
old age and gender can be significantly associated 
with hepatitis C. Liver enzyme testing (AST, ALP, 

ALT) and body mass index also showed significant 
associations with hepatitis C infection. It was found 
that the GG genotype of this polymorphism could be 
associated with the risk of hepatitis C (p = 0.037), so 
that 8% of patients and 11% of healthy individuals 
with this genotype had this polymorphism.

Discussion
Infections caused by the hepatitis C virus can be very 

dangerous and can sometimes lead to hepatocellular 
carcinoma (11). According to the latest statistics, only 
0.5% of the Iranian population has the virus, which 
is much lower than the rate of hepatitis B, but due to 
the lack of vaccines, preventive measures are of great 
importance. It is important to have biomarkers that can 
predict the risk of people getting the disease (12). In this 
study, the association of rs78726532 polymorphism with 
the risk of hepatitis C virus infection was examined. The 
results indicated a significant association between this 
polymorphism and the risk of hepatitis C infection, 8% 
of patients and 11% of healthy individuals with the GG 
genotype having this polymorphism. Previous studies 
have shown a significant association between other 
polymorphisms in this gene (rs1879026 and rs3775290) 
and hepatitis C in Chinese and Arab populations (13). 
Al-Anazi reported a significant association between 
rs78726532 polymorphism and the risk of hepatitis C 
compared to the healthy population (14). Other studies 
have suggested that the polymorphisms in the TLR3 
gene’s promoter sequence may influence the expression 
of this gene. On the other hand, it has been observed that 
HCV virus can affect the transcription of TLR3 gene 
through the p53 factor (15). Studies have also shown that 
the TLR3 gene and its polymorphisms are significantly 
associated with hepatitis C infection, and thus, they 
could have therapeutic and predictive potential.
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