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Abstract

Introduction and Objectives: Gastric cancer is one of the most common cancers throughout the world and it
is classified as a multifactorial disease. F11R is one of the genes whose role in different cancers is proven. As
miR-335-5p and miR-638 are involved in the control of F11R gene expression, and rs61803665 in the F11R
gene is located at the binding site to this miRs, we investigated the possible association of this polymorphism
with the risk of gastric cancer. Materials and Methods: 189 gastric cancer patients and 190 healthy individuals
were enrolled in this case-control study. Genomic DNA was extracted from blood samples of the patient and
the control groups. Using PCR-RLFP technique, the genotype of all samples for rs61803665 in the F11R gene
was determined. The results were analyzed statistically using logistic regression and Chi-square tests. Results:
The frequency of genotype AA, AG and GG in the control group were 27.90%, 40.52%, and 31.58%, respectively.
The frequency of genotype AA, AG and GG in the patient groups were 24.34%, 30.68%, and 44.98%, respectively.
The frequency of allele A and allele G in the control group were 48.15% and 51.85%, respectively. Besides, the
frequency of allele A and allele G in the patient groups were 39.68% and 60.32%, respectively. Based on the
results of statistical tests, there is a significant correlation between the risk of gastric cancer and genotype GG
(P=0.008, OR = 1.771, % 95CI=1.164-2.693) and allele G (P = 0/019, OR = 1/412, 95% CI = 1/059-1/883).
Conclusion: This study showed that there is an association between allele G at the rs61803665 in the F11R gene
and the increased risk of gastric cancer
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nutrition are the most important. Mutations and Genetic
polymorphisms are associated with this cancer, also
[9-12]. Most of the genetic diversity in humans result
from single nucleotide polymorphisms (SNPs) that cause

Introduction

Gastric cancer is the fourth most common cancer
and the second known leading cause of cancer death

in the world [1]. Its prevalence in various regions of
the world is different, but it is a fundamental problem in
developing countries. Similarly, the incidence of gastric
cancer in various areas of Iran is different [2-4]. It is rarely
seen before the age of 40 [5-6]. Despite a decrease in the
incidence of gastric cancer in the world, the statistics of
the last 30 years show that the incidence of gastric cancer
in Iran is higher than the global average [7].

Genetic and environmental factors are involved in
Gastric cancer [8]; among the environmental risk factors,
the role of Helicobacter pylori infection, lifestyle and

minor changes in the protein structures or the expression of
genes that result in a different response to environmental
factors between individuals [13].

The F11R gene is located on the chromosome 1g23.3
encoding the Junctional adhesion molecule-A (JAM-A)
protein [14]. This protein plays an important role in the
connections of the epithelial and endothelial cells . These
plate joints formed around the cells and act as physical
barriers, and prevent the free flow of water and soluble
materials from intercellular space into the cell [15].

The JAM-A protein is an independent risk factor for
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the invasiveness of gastric cancer. Lower expression of
this factor on the surface of the tumor cells results in
the more invasive of tumors and more likely to invade
the blood vessel and the lymph nodes, and thus, the tumor
is larger and more advanced in tumor stage [16]. There
were shown that inappropriate expression of JAM-A
protein is associated with the spread and metastasis of
gastric cancer [17].

MiRNAs are a group of small regulatory RNAs that
can decrease the stability of mRNAs by binding to the
un-translational 3’ end region of each mRNA; in this way,
they can affect the expression of different genes [18].
Based on the type and activity of the protein in which
microRNAs binds to its mRNA and change its expression,
they are called tumor suppressor gene or oncogene miRs
[19]. It has recently been shown that the expression of
mir-335 is impaired in many human cancers, and acts as
a tumor suppressor in a variety of tumors [20-21].

Since miR-335-5p and miR-638 play a role in
regulating the expression of the F11R gene and
rs61803665 is positioned in the binding sites of this
miRs, the association of rs61803665 in F11R gene with
the risk of gastric cancer is investigated in this study for
the first time.

Materials and Methods

In this case-control study, following coordination with
Cancer BioBank of Shiraz Institute for Cancer Research
(2014-2016) and obtaining written consent from the
participants, blood samples were obtained from 189
gastric cancer patients diagnosed by gastroenterologist
as well as 190 healthy individuals as the control group
that they were matched for gender and age (+ 5 years).
After DNA extraction by salting out method [22], based
on the sequences available on NCBI site and using the
OLIGO software (version 5.0; National Bioscience
Inc., Plymouth, MN, USA), the following primers
were designed for amplification of fragment containing
rs61803665 polymorphism:

F- 5°-AGGTGGGCGGATAATGAGGT-3¢, R-
5’TGCCATGGTCAATTAACACATCAC -3°.

Primers were controlled using the NCBI site and
Nucleotide-Blast software (www.blast.ncbi.nlm.nih.gov/
Blast.cgi?’PROGRAM=blastn&PAGE_TYPE=BlastSearc
h&LINK LOC = blast home) to ensure the sequence
specificity.

The 20 pl PCR reaction mixture included: 12 pl
AMPLIQONUSA (Taq Master2x the US), 1 pL of each
specific primer pair (20 picomolar), 1.5 pl of genomic
DNA and 4.5 pl of double-distilled water.

The PCR program included initial denaturation at
94 °C for 5 minutes, 32 cycles of 94 °C for the 40s, 57 °C
for 40s and 72 °C for 40s and the final elongation at
72 °C for 5 minutes. The accuracy of PCR amplification
was confirmed by electrophoresing products on 2%
agarose gel. Then, PCR products were treated with
the Er1321 restriction enzyme (Germany) according to
the kit procedure in a volume of 8 pl included: 3.5 pL
of double-distilled water, 0.5 pl of Er1321 enzyme, 0.5
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pl 10 X Buffer and 3.5 pl PCR product. Then, it was
incubated at 55 °C for 4 hours. Finally, the products were
electrophoresed on 2% agarose gel. Based on the length of
the fragments products, the genotypes of all samples were
determined (Figure 1).

Statistical analysis

To examine the association between rs61803665
polymorphism in F11R gene and the risk of gastric cancer,
the results were statistically analyzed using SPSS package
(Version 20.0, SPSS Inc., Chicago, IL, USA), and logistic
regression and Chi-square tests, and the level of statistical
significance were set at p < 0.05.

Results

The total number of subjects enrolled in this study
was 379 individuals including 189 gastric cancer
patients and 190 healthy individuals as the control
group. The mean age of the patients was 58.86 + 13.77
years, and in the control group was 59.24 + 13.93 years.
The characteristics of healthy and patient groups are
presented in Table 1.

Among controls (y2=6.75, df=1, p<0.05) and
patients (y2=24.75, df=1, p<0.05) the observed genotype
frequencies of the F11R gene polymorphism deviate
significantly from those expected from the Hardy—
Weinberg equilibrium.

After determining the genotypes of all samples,
the frequency of reference allele A in healthy individuals
was 48.15% and in patients was 39.68%. Also,
the frequency of AA genotype in the control and
patient groups were 27.90% and 24.34%, respectively.
Similarly, the frequency of G allele in the healthy group
was 51.85% and in the patient group were 60.32%, and
the frequency of GG genotype in the control and patient
groups were 31.58% and 44.98%, respectively. Likewise,
the frequency of AG genotype in the control and the patient
groups were 40.52% and 30.68%, respectively. The AA
genotype at this locus was considered as the reference.

On the other hand, when the AA+AG genotype was
considered as the reference, the results of statistical

Table 1. Profile of Patient and Control Groups

Control (%n) Patient (%n)
Number 190 189
Age range 26-89 27-93

Average age (year) 57/86 £ 13/77 59/24 +£13/93

Male 59/37+ 13/68 59/97+ 12/92

Female 55/42 +13/67 57/92 + 15/65
Sex

Male 119 119

Female 71 70
Type of cancer

Diffuse - 81

Intestinal - 34

Unknown - 74
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Table 2. Assessment of Association of rs61803665 Polymorphism in F11R Gene with the Risk of Gastric Cancer

Genotype/ Allele Control (%) Patient (%) P value OR %095 CI
AA 53 (27.90) 46 (24.34) - 1 -
AG 77 (40.52) 58 (30.68) 0.594 0.868 0.515-1.462
GG 60 (31.58) 85 (44.98) 0.062 1.632 0.975-2.732
AA+AG 130 (68.42) 104 (55.02) - 1 -
GG 60 (31.58) 85 (44.98) 0.008 1.771 1.164-2.693
Allele A 183 (48.15) 150 (39.68) - 1 -
Allele G 197 (51.85) 228 (60.32) 0.019 1.412 1.059-1.883
OR, Odd Ratio; CI, Confidence Interval
Table 3. Association of rs61803665 Polymorphism in F11R Gene with the Risk of Type of Cancer
Genotype Diffuse (%) Intestinal (%) P value OR %95 CI
AA 14 (17.29) 8(23.52) - 1 -
AG 33 (40.75) 13 (38.24) 0.500 0.689 0.234-2.030
GG 34 (41.96) 13 (38.24) 0.465 0.67 0.228-1.967

OR, Odd Ratio; CI, Confidence Interval

tests showed a significant correlation between the
GG genotype and the risk of gastric cancer
(P=0.008, OR= 1.771, 95CI= 1.164-2.693). Also, the
results revealed the association of allele G with the risk of
this disease (P=0.019, OR=1.412, 95% CI=1.059-1.883)
(Table 2). Also, when the genotype AA+AG was placed
as the reference, the results of statistical tests showed
a significant correlation between GG genotype and
the women susceptibility to stomach cancer disease
(P= 0/003, OR= 2/944, % 95CL= 1.446-5.994).
After categorization of patients according to Lauren’s
classification (diffuse and intestinal), the results
indicate that there is no significant relationship between
rs61803665 polymorphism in the F11R gene and
the risk of the type of gastric cancer (Table 3).

Discussion

Various studies show that the onset of cancer
and its subsequent progression to higher stages are
greatly influenced by genetic factors that determine

283hp
250hp =

Figure 1. Enzyme Digestion of PCR Products and
Electrophoresis on Agarose Gel to Determint the
Genotype of rs61803665 Polymorphism in the F11R
Gene. Well 1 genotype AG (280/250/33 bp), Well 2
genotype AA (283 bp), Well 3 genotype GG (250/33 bp).
33 bp band is not visible due to being small.

the characteristics of the individual [13].

Cell adhesion molecules are involved in
the regulation of important processes, including cell
proliferation, differentiation, and morphogenesis. JAM-A
is one of these molecules that has a short cytoplasmic
tail and lacks catalytic activity. However, it plays a role
in various biological processes through reactions with
various proteins, and its expression changes in various
cancers [23].

In this case-control study, for the first time, we
examined the rs61803665 located in miR-335-5p,
miR-638 binding site in the F11R gene, encoding JAM-A
protein, in patients with gastric cancer. The results of
statistical tests showed a significant association between
susceptibility to gastric cancer and genotype GG and
the allele G. It should be noted that the frequency of
genotypes in the patients and control groups were not in
Hardy—Weinberg equilibrium that may be due to the small
size of our samples.

Various studies have been carried out on the role of
the F11R gene in cancers [24]. Min Zhang et al. (2013)
investigated JAM-A protein and lung cancer. They
concluded that JAM-A protein expression was high in
37% of the patients with lung cancer compared to normal
cases [25]. Similarly, Takuya kakuki et al. (2016) studied
the association of JAM-A protein and squamous cell
carcinoma of head and neck and their possible changes.
Their results indicated a high expression of JAM-A protein
in head and neck cancer cells. Also, JAM-A protein has
a high expression in the invasion and metastasis of lymph
nodes. Also , excessive expression of JAM-A protein is
associated with metastatic breast, lung and pancreatic
cancers [26]. In contrast, Jin-yu Huang et al. (2014) found
that decrease in JAM-A protein level in gastric cancer
result in tumor invasiveness [17].

Jia-If Zhang et al. (2017) studied the correlation of
miR -335 and gastric cancer and concluded that mir-335 is
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involved in the suppression, metastases, and invasiveness of
many different cancers. High level of methylation in the
CpG islands regions of miR -335 genes associated with
a low level of it gastric cancer tissue. Expression of miR
-335 in gastric cancer cells has an important effect on the
process of decreasing tumor migration. In general, miR-
335 acts as a tumor suppressor. However, the mechanism
responsible for expressing this miR in gastric cancer is
still unknown [27].

Regarding to rs61803665 is located at the 3
untranslated region of the F11R gene, and this site is the
binding site of two miRs (miR-335-5p and miR-638),
also the expression of these miRs are altered in various
cancers, especially miR-335, which specifically changes
in gastric cancer, thus, the results of this study seem to
be reasonable.

In conclusion, the results of this study showed that
there is an association between rs61803665 polymorphism
in F11R gene and increased risk of gastric cancer.
Because of its medical importance , it is suggested that
this polymorphism be investigated in larger populations,
and if the same results are obtained, it could be used as a
genetic biomarker in screening for gastric cancer.
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