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    ABSTRACT
Merkel cell carcinoma (MCC) is a rare, aggressive skin cancer, a major subset of which is caused by the clonal integration of Merkel Cell Polyomavirus (MCV). Recent studies by Cheng et al. (2017) reported that virus-derived small T antigen protein-bound EP400 complex drives expression of genes essential for cellular transformation. On close analysis of their ChIP-Seq data, we uncovered that the complex binds to the promoter region of the microRNA-183 cluster. The miRNA183 cluster is a cluster of 3 miRNAs (miR183, 182 & 96) expressed and regulated together. These miRNAs are conserved across species, highly expressed in human embryonic stem cells and necessary for sensory/ mechanosensory organ development. We hypothesized that the MCV oncoproteins regulate host miRNA expression directly; an interaction novel in polyomaviruses. We tested miRNA expression via qPCR in both virus positive and negative MCC cell lines and found the former showed a much higher level. Further, fibroblasts expressing T antigens displayed an increase in miR182 expression in comparison to control. Knock-down of T antigens in MCC cells correspondingly decreased miR182 levels. To investigate its regulation we performed luciferase assays for the miRNA predicted promoter that showed increased activity in the presence of T antigens. Intriguingly, the seed sequence of miR182 completely matches to a piRNA called piR62011. Upon reanalysis of a MCC small RNA library, piR62011 emerged as the highest expressed. We found it expressed in MKL-1, a MCV positive cell line as well. Finally, to translate our findings into therapy for MCC, we screened small molecule (CMBL) library by performing surface plasmon resonance (SPR) assay and identified small molecules that binds to pre-miRNA182 and are testing them for their activity to kill MCC.
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