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Abstract
MicroRNAs are small non-coding RNAs that are extensively involved in regulating the diverse developmental and physiological processes. Biogenesis of mature miRNAs and their regulation have been comprehensively studied. However, molecular pathways leading to the decay of these small RNAs remain unexplored. We demonstrate that ribonuclease XRN2 is directly involved in the turnover of mature miRNAs in multiple human cancer cells. Depletion of XRN2 leads to the accumulation of AGO-bound tumor suppressor miRNAs that in turn downregulates their cognate targets, indicating that XRN2-mediated turnover of mature miRNAs occurs downstream of the process of disruption of AGO2-miRNA complex. Substantial increase in the levels of tumor suppressor miRNAs upon XRN2 knockdown is endorsed by a prominent impact on the tumorigenicity of the cancer cells. Our biochemical assays indicate that XRN2-mediated degradation of mature miRNAs happens upon release of miRNAs from AGO by an unknown protein/s and these two steps are kinetically linked. Our results suggest that the release of miRNAs from the grasp AGO and its subsequent degradation by XRN2 occurs majorly in the nuclear compartment of cell. Inside the nucleus, XRN2 associates with a nucleolar protein, NOP58, which functions as an RNA binding factor, thereby ensuring XRN2’s nuclease activity to act specifically on miRNAs. We also demonstrate that our cell line-based observations significantly correlate with the clinical data of cancer patients from TCGA datasets. These analyses also explain previous observations of elevated XRN2 mRNA expression being associated with worse survival in cancer patients. Collectively, our study reveals that human miRNAs are regulated by a two-step turnover pathway, wherein, XRN2 plays the role of a ‘miRNase’ in various tissues.
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