In vitro and in silico analysis of 3'UTR region of EGFRs and miR-4533 genes with SNPs in Breast Cancer
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ABSTRACT
Background: Epidermal growth factor receptors or EGFRs along with signaling pathways activated by these receptors have been found to involve in the development of breast cancers including its resistance to treatment with cytotoxic medicines. Anti-EGFRs, unresponsiveness to endocrine and poor prognosis has been found to be associated with triple negative breast cancer. EGFR is found to be involved in triple negative breast cancer and hence various clinical experiments are trying to test the role of anti-EGFR directed therapy. However the rate of mutations in EGFRs is not well-defined. 
Objective(s): The objective of this study was to specify miRSNPs on EGFRs and SNPs in miR4533 genes targeting 3'UTR, and evaluate the effect of these with respect to apoptosis and cancer in breast by using computational analytical tools and qRT-PCR. Methodology: We have done analysis using various computational tools such as microT-CDS, miRTarBase, miRcode etc. and we have got sequences from NCBI website and also with qRTPCR. 
Results and discussion: We detected 150 different miRNA binding sites (115 different miRNAs) and 51 different SNPs in binding sites of miRNA in 3'UTR of EGFRs gene. During this study we found that miR-4533’s binding site on EGFR has the SNP (rs567034162 C/G/T) on EGFR 3'UTR and its genomic sequence has three SNPs (rs148092170, A/G, rs112336528, A/G, and rs17337528, A/G) association with the rs567034162 due to same binding site. Also, miR-6509- 5p has two SNPs (rs567034162, C/G/T, and rs188371115, A/G) association with the rs920952718 due to same binding site. Here, miRSNP (rs567034162) at EGFR 3'UTR and SNP (rs112336528) miR-4533 genomic sequence cross-matches at the same site of binding region showed more effective results through qRT-PCR. Interestingly, miR-4533’s binding site on EGFR has the SNP (rs567034162 C/G/T) on EGFR 3'UTR and its genomic sequence has two SNPs (rs920952718 C/G, rs932338699 A/G) association with the rs567034162 due to same binding site. Also, miR-6509-5p has three SNPs (rs567198873 C/T, rs188371115 A/G, and rs567034162 C/G/T) associated with the rs920952718 due to same binding site. Here, miRSNP (rs567034162) at EGFR 3'UTR and SNP (rs920952718) miR-4533 genomic sequence cross-matches at the same site of binding region displayed very effective outcomes via qRT-PCR. Besides, miR-4533 targets many cancer/apoptosis related genes such as RGPD8, COX15, SERPINA3, IL12RB2, OSTF1, MYOM2, PIAS2, HJURP, HOXA6, TCTN1, although it had no cancer/apoptosis related interaction proven before. 
Conclusions: This means that miR-4533 may also have a critical effect on apoptosis via different pathways other than EGFRs. Hence, we may deduce that this is the first study demonstrating an association between miR-4533 and breast cancer/apoptosis upon computational analysis in silico and in vivo. However, further studies are recommended to have better insight. 
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