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ABSTRACT

Background & Objectives: Gastric cancer is the fourth most common cancer in the world and
Ardabil province is in the top ranks in the world. MicroRNAs are non-coding RNA molecules
with a length of 18 to 21 nucleotides and due to their regulatory role in post- transcriptional
gene expression; single nucleotide polymorphisms (SNPs) could affect their function on
target genes regulation.

Methods: Genomic DNA was extracted from peripheral blood of 150 healthy volunteers,
which were born and living in Ardabil province, 30 SNPs in microRNA genes have been
detected by the Whole Exome Sequencing assay. Then, the obtained results were evaluated
using Sanger-based PCR-Sequencing method. The Pearson correlation test was used for
finding significant relationships.

Results: After confirming the WES results, the population frequency of the selected variants
was compared with the general populations of Iran, Europe and the world. Based on the age-
standardized rate (ASR), six variants with significant differences, including rs10061133,
rs12220909, rs12983273, rs2292832, rs2505901 and rs6505162 were observed.

Conclusion: According to the previous case-control studies which indicate the association
between the variants rs10061133, rs12220909, rs12983273, rs2505901, and rs6505162 and
gastric carcinogenesis in various populations, the observed significant differences in our
population could imply on the presence of the cancer susceptibility in Ardabil province.
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Variant

Primer sequence Reference
(Gene)

rs12983273 Forward CCAAGGGGCTGTATGCACAA "
(hsaMIR373) Reverse TCTGGCCAAACCCACTTCAA

rs6505162 Forward TTTAAATGCGCTGGAAGTGAAG 12
(hsaMIR423) Reverse CCTATATGCCTACCCTTTTTCTGTG

rs2505901 Forward GTGTATGTAATACCTCTGAGCCTTTTGGGGG 13
(hsaMIR938) Reverse AACATGCCGTACCTGCTTAACCTGCCTT

*Designed by Primer3 Software and BLAST
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Zygosity* (n=150)  Allele

db SNP Gene(s) Nt. change Hom/Hem  Het Freq.
1. rs10061133 MIR449B/MIR449A A>G 6 28 0.13
2. rs10509577 MIR107 A>G 0 3 0.01
3. rs11090909 MIRLET7BHG/MIRLET7A3 C>A, C>T 0,0 0,0 0,0
4. rs11134527 MIR218-2 G>A 17 41 0.25
5. rs11671784 MIR27A/MIR24-2/ MIR23A G>A 0 6 0.02
6. rs12220909 MIR4293 G>C 0 1 0.003
7. rs12983273 MIR371B/MIR373 C>T 3 26 0.11
8. rs12983508 MIR371A/MIR371B/MIR372/MIR373 C>G 1 28 0.1
9. rs17276588 MIR98/MIRLET7F2 G>A 1/3 6 0.047
10. rs174538 MIR611 G>A 13 52 0.26
11. 152043556 MIR605 C 6 60 0.24
12. 182289030 MIR492 G>C 0 21 0.07
13, 182292832 MIR149 T>C 59 36 0.051
14. 182292832 MIR149 T>A 0 0 0
15. 182296616 MIR107 G>A 45 75 0.55
16. rs2505901 MIR938 C 27 42 0.32
17. 152620381 MIR627 A>C 0 2 0.007
18. rs2839698 MIR675 G>A 30 56 0.39
19. 12910164 MIR146A/MIR3142HG C>G 78 63 0.73
20. 183746444 MIR499A/MIR499B A>G 7 62 0.25
21. 183825569 MIR136/MIR432 T>C 68 58 0.65
22. 183859501 MIR371A/MIR371B/MIR372/MIR373 A>C 54 33 0.47
23, 154919510 MIR608 C>G 8 34 0.17
24. rs4928 MIR25 G>C 1 10 0.04
25. rs6505162 MIR423/MIR3184 A>C 54 67 0.58
26. rs6513497 MIR646/MIR646HG G 1 27 0.1
217. rs6575805 MIR127/MIR432 A>G 71 64 0.69
28. 187372209 MIR26A1 T>C 85 39 0.7
29. rs895819 MIR23A/MIR24-2/MIR27A T>C 23 47 0.31
30. 189589207 MIR17HG/ MIR19A/MIR19B1/MIR20A/ MIR92A1 G>A 0 0 0

*Hom/Hem: Homozygous/Hemizygous for the mutant allele; Het: Heterozygous
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Variant Ardabil* Iran Europe World P-Value** P-Value***
rs10061133 0.13 0.12 0.097 0.091 0.242 0.030
rs10509577 0.01 0.01 0.07 0.06 0.307 0.161
rs11090909 0 0 0 0 - -
rs11134527 0.25 0.36 0.26 0.25 0.806 0.728
rs11671784 0.02 0.025 0.018 0.017 0.812 0.151
rs12220909 0.003 0.01 0.0009 0.0007 0.919 0.012
rs12983273 0.107 0.136 0.138 0.136 0.02 0.098
rs12983508 0.1 0.11 0.17 0.17 0.218 0.062
rs17276588 0.047 0.03 0.029 0.041 0.335 0.516

rs174538 0.26 0.22 0.29 0.29 0.725 0.062
152043556 0.24 0.32 0.21 0.22 0.929 0.274
1s2289030 0.07 0.08 0.05 0.05 0.506 0.062
rs2292832 0.51 0.64 0.7 0.7 0.015 0.062
152296616 0.55 0.57 0.54 0.56 0.817 0.938
rs2505901 0.32 0.45 0.5 0.49 0.014 0.093
1s2620381 0.007 0.019 0.001 0.02 0.663 0.805
152839698 0.39 0.45 0.5 0.46 0.117 0.296
1s2910164 0.73 0.75 0.77 0.75 0.197 0.395
rs3746444 0.25 0.29 0.2 0.2 0.602 0.062
1s3825569 0.65 0.55 0.63 0.62 0.573 0.151
rs3859501 0.47 - 0.53 0.51 - 0.274
rs4919510 0.17 0.22 0.19 0.2 0.298 0.151

rs4928 0.04 0.04 0.04 0.04 - -
rs6505162 0.58 0.56 0.46 0.45 0.205 0.018
156513497 0.1 0.11 0.07 0.06 0.414 0.093
rs6575805 0.69 0.62 0.76 0.75 0.679 0.146
1s7372209 0.7 0.83 0.72 0.72 0.686 0.062

rs895819 0.31 0.32 0.32 0.33 0.101 0.272
1s9589207 0.002 0.002 0.0002 0.004 0.878 0.919

* Our results; **Comparing our results with Iran, Europe, and World; *** Comparing our results with Europe and World
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