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Abstract
Micro-RNAs are a large group of non-coding RNAs with 18-25 nucleotides. Polymorphisms in the human preMir-RNA could change the efficiency of target cell and can also play a role in cell cycle regulation and cancer.
The aim of this study was to investigate the association of rs11614913 T/C polymorphism with gastric cancer
risk in Ardabil Province. In a case-control study, this polymorphism was evaluated by PCR-RFLP method. For
this purpose, the genomic DNA was extracted from blood samples of 50 subjects with gastric cancer and 50
healthy controls. The 149-bp amplified fragments in PCR were treated by MspI. The frequencies of CC, TC, and
TT genotypes were 14%, 40%, and 46% in cases, respectively whereas these ratios were 8%, 28%, and 64%,
respectively. The frequency of CC genotype in case group was somewhat different from the control group (14%
vs. 8%), But this difference was not statistically significant (p-value = 0. 18). In this study, we did not find any
significant association between rs11614913 T/C polymorphism and gastric cancer risk in Ardabil Province.
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 ﻭ ﺧﻄﺮ ﺳﺮﻃﺎﻥ ﻣﻌﺪﻩT/C pre-mir-196a2 ﺑﺮﺭﺳﻲ ﺍﺭﺗﺒﺎﻁ ﺑﻴﻦ ﭘﻠﻲ ﻣﻮﺭﻓﻴﺴﻢ
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 ﺍﻳﺮﺍﻥ،ﺩﺭ ﺍﺭﺩﺑﻴﻞ

 ﺭﻭﺡ ﺍﻟﻪ ﻣﺮﺍﺩﭘﻮﺭ ﺣﺼﺎﺭﻱ،1ﻣﻬﺸﻴﺪ ﺩﻣﻨﺪﺍﻥ
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 ﺍﻳﺮﺍﻥ، ﺩﺍﻧﺸﮕﺎﻩ ﻋﻠﻮﻡ ﭘﺰﺷﻜﻲ ﺍﺭﺩﺑﻴﻞ،ﺩﭘﺎﺭﺗﻤﺎﻥ ژﻧﺘﻴﻚ ﺑﻴﻤﺎﺭﺳﺘﺎﻥ ﺍﻣﺎﻡ ﺧﻤﻴﻨﻲ ﺍﺭﺩﺑﻴﻞ1
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ﭼﻜﻴﺪﻩ

 ﺍﻧﺴﺎﻧﻲ ﻣﻲ ﺗﻮﺍﻧﺪpre-Mir -RNA  ﭘﻠﻲ ﻣﻮﺭﻓﻴﺴﻢ ﻫﺎﻱ ﻣﻮﺟﻮﺩ ﺩﺭ ژﻧﻮﻡ. ﻧﻮﻛﺌﻮﺗﻴﺪﻱ ﻫﺴﺘﻨﺪ25-18  ﻫﺎﻱ ﻏﻴﺮﻛﺪ ﻛﻨﻨﺪﻩRNA ﻫﺎ ﺯﻳﺮ ﮔﺮﻭﻩ ﺑﺰﺭﮔﻲ ﺍﺯRNA ﻣﻴﻜﺮﻭ

 ﺑﺮﺭﺳﻲ ﺍﺭﺗﺒﺎﻁ ﭘﻠﻲ، ﻫﺪﻑ ﺍﺯ ﺍﻳﻦ ﻣﻄﺎﻟﻌﻪ.ﻛﺎﺭﺍﻳﻲ ﺳﻠﻮﻝ ﻫﺪﻑ ﺭﺍ ﺗﻐﻴﻴﺮ ﺩﻫﺪ ﻭ ﻫﻤﭽﻨﻴﻦ ﻣﻲ ﺗﻮﺍﻧﺪ ﺩﺭ ﺗﻨﻈﻴﻢ ﭼﺮﺧﻪ ﺳﻠﻮﻟﻲ ﻭ ﺩﺭ ﺳﺮﻃﺎﻧﺰﺍﻳﻲ ﻧﻘﺶ ﺑﺎﺯﻱ ﻛﻨﺪ

 ﺷﺎﻫﺪﻱ ﺍﻳﻦ ﭘﻠﻲ ﻣﻮﺭﻓﻴﺴﻢ ﺑﺎ- ﺩﺭ ﺍﻳﻦ ﻣﻄﺎﻟﻌﻪ ﻣﻮﺭﺩﻱ. ﻭ ﺧﻄﺮ ﺳﺮﻃﺎﻥ ﻣﻌﺪﻩ ﺩﺭ ﺍﺳﺘﺎﻥ ﺍﺭﺩﺑﻴﻞ ﻣﻲ ﺑﺎﺷﺪMir -RNA -196a2  ﺩﺭ ژﻥrs11614913 T/C ﻣﻮﺭﻓﻴﺴﻢ

. ﺻﻮﺭﺕ ﮔﺮﻓﺖDNA  ﻓﺮﺩ ﺳﺎﻟﻢ ﺍﺳﺘﺨﺮﺍﺝ50  ﺑﻴﻤﺎﺭ ﻣﺒﺘﻼ ﺑﻪ ﺳﺮﻃﺎﻥ ﻣﻌﺪﻩ ﻭ50  ﺑﺮﺍﻱ ﺍﻳﻦ ﻣﻨﻈﻮﺭ ﺍﺯ ﻧﻤﻮﻧﻪ ﻫﺎﻱ ﺧﻮﻥ. ﺑﺮﺭﺳﻲ ﺷﺪRFLP-PCR ﺍﺳﺘﻔﺎﺩﻩ ﺍﺯ ﺭﻭﺵ

 ﺩﺭ ﻣﻴﺎﻥ٪46 ﻭ٪40 ، ٪14ﺑﺼﻮﺭﺕTT  ﻭTC ،CC  ﻓﺮﺍﻭﺍﻧﻲ ژﻧﻮﺗﻴﭗ ﻫﺎﻱ. ﺗﻴﻤﺎﺭ ﺷﺪMspI ﻱ ﺑﻮﺳﻴﻠﻪ ﺁﻧﺰﻳﻢPCR  ﺟﻔﺖ ﺑﺎﺯﻱ ﻣﺤﺼﻮﻝ149 ﻗﻄﻌﻪ ﺗﻜﺜﻴﺮ ﺷﺪﻩ

( ﺍﻣﺎ%8 ﺩﺭ ﻣﻘﺎﺑﻞ%14)  ﺗﺎ ﺍﻧﺪﺍﺯﻩ ﺍﻱ ﻣﺘﻔﺎﻭﺕ ﺍﺯ ﮔﺮﻭﻩ ﻛﻨﺘﺮﻝ ﺑﻮﺩ، ﺩﺭ ﮔﺮﻭﻩ ﻣﻮﺭﺩCC  ﻓﺮﺍﻭﺍﻧﻲ ژﻧﻮﺗﻴﭗ. ﺩﺭ ﻣﻴﺎﻥ ﻧﻤﻮﻧﻪ ﻫﺎﻱ ﻛﻨﺘﺮﻝ ﺑﻮﺩ٪64  ﻭ٪ 28 ،٪8 ﺑﻴﻤﺎﺭﺍﻥ ﻭ
 ﻭ ﺧﻄﺮ ﺍﺑﺘﻼ ﺑﻪ ﺳﺮﻃﺎﻥ ﻣﻌﺪﻩ ﺩﺭ ﺍﺳﺘﺎﻥ ﺍﺭﺩﺑﻴﻞrs11614913 T/C  ﺩﺭ ﺍﻳﻦ ﻣﻄﺎﻟﻌﻪ ﺑﻴﻦ ﭘﻠﻲ ﻣﻮﺭﻓﻴﺴﻢ.(p-value =0. 18) ﺍﻳﻦ ﺗﻔﺎﻭﺕ ﺍﺯ ﻟﺤﺎﻅ ﺁﻣﺎﺭﻱ ﻣﻌﻨﻲ ﺩﺍﺭ ﻧﺒﻮﺩ

.ﺍﺭﺗﺒﺎﻁ ﻣﻌﻨﺎ ﺩﺍﺭ ﭘﻴﺪﺍ ﻧﺸﺪ

؛ ﭘﻠﻲ ﻣﻮﺭﻓﻴﺴﻢ196 ﺍﻱ.ﺍﻥ. ﺳﺮﻃﺎﻥ ﻣﻌﺪﻩ؛ ﻣﻴﻜﺮﻭﺁﺭ:ﻭﺍژﻩ ﻫﺎﻱ ﻛﻠﻴﺪﻱ
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Introduction
matched to cases on age and gender all
subjects were interviewed using a structured
questionnaire to obtain information on
demographic data including age, gender and
residence . A tumor location was obtained
from histopathology record of the gastric
cancer patients. After the interview
approximately 5 ml of venous blood sample
was collect with a coded tube from each
subject.

MicroRNAs (miRNA) are evolutionary
conserved non-coding RNA molecules with
approximately 18-25 nucleotides. MicroRNAs
have been implicated in the control of
physiological and pathological cellular
processes (Hüttenhofer et al., 2005). Recent
evidences indicated that pre-mir-196a2 can
play a role of mediator in a wide spectrum of
biological processes, such as apoptosis,
differentiation, cell proliferation, immune
response and tumorigenesis (Li et al., 2005). In
the last decades, the association between single
nucleotide polymorphisms and gastric cancer
has been investigated worldwide. Recently, a
newly discovered class polymorphism at
miRNAs and miRNA target sites was reported
(McLean et al., 2014). Gastric cancer (GC) is
the most of common cancers, and is especially
common in Ardabil province of North-West
Iran, there is wide variation in gastric cancer
incidence among various areas, Ardabil
province has been reported to have the highest
incidence rate in the country (Moradpour
Hesari et al., 2015). Gastric cancer is the
second leading cause of cancer-related death in
the world. Currently, it remains one of
common cancer types and still be a leading
cause of cancer-related death (Parkin et al.,
2002). The development and progression of
gastric cancer have been characterized by
multiple genetic mutations of proto-oncogenes
and tumor-suppressor genes (Tahara, 1993).
Because of the interaction between genetic and
environmental factors and diversities present in
different environment, the importance of
genetic variations on caner susceptibility could
vary among different populations (Shields et
al., 2000). The present report describes a casecontrol study aimed to assay the effect of premir-196a2 T/C polymorphism on gastric
cancer susceptibility in Ardabil province, Iran.

Genotyping
Genomic DNA was isolated from 200 ml of
whole blood adding the blood genome DNA
extraction kit (manual Archive pure DNA
purification) and stored at -20°C. The Mir 196a2 polymorphism was determined using the
method polymerase chain reaction (PCR)
restriction fragment length polymorphism
(RFLP). The following primers: 3'CCCCTTCCCTTCTCCTCCAGATA-5',
3'GCCGAAAACCGACTGATGTAACTC-5'.
Briefly, 20 μl PCR mixture containing 300ng
genomic DNA with, 0.25 μM of both primers,
2 μl 10xPCR buffer, 1.5 mM Mgcl2, 0.1 mM
dNTPs and 1U Taq DNA polymerase
(Cinagene Co.). The 149bp PCR product was
digested by the restriction enzyme Msp1
(Thermo science co.). 5U at 37Ċ overnight,
and then separated on a 3% agarose gel.
Fragment size of 149 indicated the wild-type
homozygous TT genotype, at fragment of 125
and 24 bp for the variant homozygote C
genotype. To ensure genotyping accuracy all
analyses were performed blindly without
knowledge of the case-control status. In
addition, 10% of all samples were randomly
selected and genotyping in duplicate and the
result showed 100% concordant.
P

P

Result
Materials and Methods
Study characteristics
Samples
The mean age of the patient group was 66.5
years (range, 37-86 years), and there were no
statistically significant differences in the
distributions of age and gender between cases
and controls. The mean age of controls was
62.1 years (range, 45-80 years). The
characteristics of the participants are presented
in Table 1. Table 2 shows the distribution of
CC genotype and its statistical relationships
with TC, TT, TT+TC, and CC+TC among the

The hospital – based study population included
50 patients with gastric cancer and 50 cancers
– free controls. All cases were newly
diagnosed and histopathologically confirmed
gastric cancer. The case population was
diagnosed with primary incident gastric cancer
and the secondary recurrent tumors were
excluded. Control subjects had no current or
previous diagnosis of cancer were frequency
56
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used is inadequate, the homozygous may be
detected as heterozygote, therefore, some
sequenced samples were chosen for evaluating
the accuracy of digestion. All the statistical
analyses were performed using SPSS software.
The frequencies of pre-miR-196a 2 T/C
genotypes in the case groups were significantly
different from those in the control groups
(p=0.18).Although clinically CC genotype in
patients with gastric cancer incidence was
higher than the control groups (14% versus
8%), but this difference was not statistically
significant.

case and control groups. The distribution of
this polymorphism in the control group was in
Hardy-Weinberg equilibrium. The frequency
of genotypes was 7(14%), 20(40%) and
23(46%) among cases and 4(8%), 14(28%) and
32(46%) among controls for C/C, T/C, and
T/T, respectively. The 149bp amplified
fragment was digested by Msp1 (Thermo
science co.). An uncut fragment indicates allele
T. However, substitution of C allele by T allele
tends to create a Msp1 restriction site. Thus, C
allele is observed by 125bp and 24bp digested
products. If the quantity of restriction enzyme

R

R

Table 1. General characteristics of participants
Characteristics
Age ≤50 Years
Age ˃50 Years
Gender
Female
Male

Case (n=20)
4(8%)
46(92%)

Control (n=50)
7(14%)
43(86%)

18(36%)
32(64%)

14(28%)
36(72%)

Table 2. The hsa-mir-196a2T/C genotype distribution OR: Odd ratio; CI: Confidence interval
Genotypes

Cases (%)

Controls (%)

CC

7 (14%)

4 (8%)

TC

20 (40%)

14 (28%)

CC+TC

27 (54%)

28 (56%)

TT+TC

43 (86%)

46 (92%)

TT (ref.)

23 (46%)

32 (64%)

OR (95% CI)
0. 4 ( 0.1-1.6 )

P Value
0.18

0.5 (0.2-1.2)

0.12

0. 8 ( 0.4-1.5)

0.45

0.45 (0.2-0.99)

0.049

1.00

-

province, Iran, encouraged us to follow the
predisposition and susceptibility factors,
including gene polymorphisms (Hosseini-Asl
et al., 2013). The mir-196a2 polymorphism
was one of the attractive assays. The T/C
polymorphism results in a reduction in enzyme
activity. The frequencies of pre-miR-196a2
T/C genotypes in the case groups were
significantly different from those in the control
groups (p=0.18). The frequency of genotypes
was 7(14%), 20(40%) and 23(46%) among
cases and 4(8%), 14(28%) and 32(46%) among
controls for C/C, T/C, and T/T, respectively.
The 149bp amplified fragment was digested by
Msp1 (Thermo science co.). An uncut
fragment indicates allele T. However,
substitution of C allele by T allele tends to
create an Msp1 restriction site. Thus, C allele
is observed by 125bp and 24bp digested
products. If the quantity of restriction enzyme
used is inadequate, the homozygous may be
detected as heterozygote, therefore, some

Discussion
SNPs are the most common genetic sequence
variation in human genome affecting
sequences, coding and splicing, which can
influence the cancer susceptibility in
population (Soleimani et al., 2016; Nikzad et
al., 2015; Karimian and Hosseinzadeh Colagar,
2016). MiRNAs involved in important
biological processes related to differentiation,
proliferation, apoptosis, angiogenesis and
immune response (Shenouda and Alahari,
2009). SNPs in miRNAs can affect miRNA
function by modulating the transcription of the
primary transcript, pri-miRNA and preprocessing and maturation, or miRNA-mRNA
interactions, which could possibly contribute to
cancer susceptibility (Ryan et al., 2010;
Wiemer, 2007). For miR-196a2 significant
association of gastric cancer risk was found in
overall analysis (Wang et al., 2012). The high
incidence of gastric cancer in Ardabil
57
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analysis and an in silico-analysis. Reprod
Biomed Online 31: 668-680.
Parkin DM, Bray F, Ferlay J, Pisani P. 2005.
Global cancer statistics, 2002. CA Cancer J
Clin 55: 74-108.
Ryan BM, Robles AI, Harris CC. 2010.
Genetic variation in microRNA networks:
the implications for cancer research. Nat
Rev Cancer 10:389-402.
Shenouda SK, Alahari SK. 2009. MicroRNA
function in cancer: oncogene or a tumor
suppressor? Cancer Metastasis Rev 28:
369.
Shields PG, Harris CC. 2000. Cancer risk and
low-penetrance susceptibility genes in
gene-environment interactions. J Clin
Oncol 18:2309-2315.
Tahara E. 1993. Molecular mechanism of
stomach carcinogenesis. J Cancer Res Clin
Oncol 119: 265-272.
Wang J, Wang Q, Liu H, Shao N, Tan B,
Zhang G, Wang K, Jia Y, Ma W, Wang N,
Cheng Y. 2012. The association of miR146a
rs2910164
and
miR-196a2
rs11614913 polymorphisms with cancer
risk: a meta-analysis of 32 studies.
Mutagenesis 27: 779-788.
Wiemer EA. 2007. The role of microRNAs in
cancer: no small matter. Eur j Cancer 43:
1529-1544.

sequenced samples were chosen for evaluating
the accuracy of digestion. All the statistical
analyses were performed using SPSS software.
The frequencies of pre-miR-196a2 T/C
genotypes in the case groups were significantly
different from those in the control groups (p=0.
18). Although clinically CC genotype in
patients with gastric cancer incidence was
higher than the control groups (14% versus
8%), but this difference was not statistically
significant.
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