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Abstract. Breast cancer is the most common cancer worldwide and is the second leading cause of death in women after
lung cancer. Micro RNAs (miRNAs) are among endogenous factors which are involved in many types of cancers,
including breast cancer. Single nucleotide polymorphism (SNP) in the miRNAs, might change their biological activities
such as their effects on oncogenes and tumor suppressor genes. Therefore some of miRNA’s SNPs are associated with
the risk of different types of cancer, including breast cancer. The aim of this study was to evaluate the correlation
between SNP rs11614913 in mirl96a2 and the risk of breast cancer. SNP rs11614913 in hsa-miR-196a2 analyzed in
100 breast cancer cases and 100 controls in women living in southern Iran. Polymorphism was identified by the PCR-
RFLP method. The PCR product was digested with Taal restriction enzyme which produced two bands with the length
of 187bp and 196bp. The data from this case—control study were analyzed using odds ratios (ORs) with 95% confidence
intervals (Cls) to reveal the associations of SNPs in miRNAs with breast cancer susceptibility. The C allele frequencies
in patients and controls for miR-196a2 were 0.74 and 0.75, respectively. The genotype frequencies of TT, TC, and CC
were 0.05, 0.42, and 0.53 for the patients and 0.06, 0.38, and 0.56 for the controls, respectively. Statistical analysis
showed that the genetic frequencies for this SNP were in Hardy-Weinberg equilibrium (p>0.05). The results of this
study indicated no significant association between SNP rs11614913 in mir196a2 and the risk of breast cancer.
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Table 1. Age distribution in patient and control groups.

Patients Control p-value

Variables n=100 n=100
Age(years)(mean+SD) 48.6+11.6 34.5+115 <0.001

Age(years) n(%) n(%)
>55 28(0.28) 8(0.8) 0.0002

<55 72(0.72) 92(0.92)
Gender
Female 100 100
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Fig. 1. Gel electrophoresis of PCR and enzyme digestion. (a) Running the electrophoresis of PCR products on
2% gel. The size of PCR product was around 380 bp (b) RLFP genotyping. The PCR products were digested
by Taal restriction enzyme and then run on‘the gel. Allele C was not digested with enzyme while allele T was
cut at polymorphis site.
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Table 2. Allelic and genotypic frequencies of rs11614913 in mirl96a2 in patient and control individuals
and determination of association between this SNP and breast cancer susceptibility.
Variables ) P-value
Genotypes Patient(n=100) Control(n=100) OR(95%CI)
Total T allele 52(26) 50(25) 1
C allele 148(74) 150(75) 1.05(0.67-1.65) 0.92
TT 5(5) 6(6) 1 083
TC 42(42) 38(38) 0.75(0.21-2.67)
cc 53(53) 56(56) 0.88(0.25-3.05)
TTvsTC/CC 95(95) 94(94) 0.82(0.24-2.79) 1
CCvsTC/TT 47(47) 44(44) 0.88(0.5-1.54) 078
CoAeoben
>55 T allele 15(27) 7(43.75) 1
C allele 39(73) 9(56.25) 0.49(0.15-1.5) 0.37
TT 1(3.7) 1(12.5) 1 04
TC 13(48.1) 5(62.5) 0.38(0.02-7.04)
cc 13(48.1) 2(25) 0.15(0.006-3.57)
TTvsTC/CC 26(96.2) 7(87.5) 0.27(0.01-4.86) 0.92
CCvsTC/TT 14(51.8) 6(7.5) 2.78(0.47-16.34) 078
<55 T allele 37(25.3) 43(23.3) 1
C allele 109(74.6) 141(76.6) 1.11(0.67-1.84) 0.67
TT 4(5.47) 5(5.43) 1 0.87
TC 29(39.7) 33(35.8) 0.91(0.22-3.7)
cc 40(54.7) 54(58.6) 1.08(0.27-4.27)
TTvsTC/CC 69(94.5) 87(94.5) 1.008(0.26-3.89) 074
CCvsTC/TT 33(45.2) 38(41.3) 0.92(0.49-1.72) 073
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Fig. 2. Comparison between genotype frequencies of TT, TC and CC in patient, control and total groups. There were no
significant differences between genotype frequencies among these three groups.
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