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I. Abstract Body (up to 250 words)
Whole-genome sequencing (WGS) is rapidly used now-a-days to discover the genetic variants involve in the diseased states, and to improve the bench-to-bed clinical benefits for the patients. Non-coding somatic mutations play critical roles in the worst metabolic disease, the cancer and its associated oncogenic process. In these cases, a non-coding mutation, located in a cis-regulatory region, may affect the expression of a gene involved in the disease. Our objective of the study is to provide a systematic investigation of non-coding somatic mutations within the enhancer region that how a given genomic variant can either disrupt or generate novel binding sites for known transcription factors by using ENCODE and COSMIC data. After using state-of-the-art Bioinformatics pipeline followed by data mining and manual curation, we identified numerous cases where a single nucleotide variant (SNV) disrupts/generates a new transcription factor binding sites (TFBSs). We showed here one example where consequence specific allele T/C at chr7:101912219 (rsID: 945390216) for FL1 transcription factor that regulates IGFBP3 gene, now has the novel TFBS for WT1 (p-value 3×10-7, q-value 6×10-3). Literary evidence shows that IGFBP-3 suppresses Hepatocellular Carcinoma (HCC; the third leading cause of cancer mortality) cell proliferation in both IGF-dependent and independent manners. However, WT1 regulates PDGF (gene expression profile as reported by Expression Atlas: 9.451 TPM as opposed to only 2.027 TPM of IGFBP-3) responsible for the growth of HCC cells. Our on-going studies are suggesting further similar cases with unreported motifs/TFBSs, and the consequences of their associated TFs with their target genes, ultimately suggesting potential therapeutic targets for different cancer types.
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