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    Abstract
BK polyomavirus (BKPyV) is a ubiquitous human pathogen, with over 80% of adults worldwide persistently infected. BKPyV infection is usually asymptomatic in healthy people; however, it causes polyomavirus-associated nephropathy in renal transplant patients and hemorrhagic cystitis in bone marrow transplant patients. BKPyV has a circular, double-stranded DNA genome that is divided genetically into three parts: an early region, a late region, and a non-coding control region (NCCR). The NCCR contains the viral DNA replication origin and cis-acting elements regulating viral early and late gene expression. It was previously shown that a BKPyV miRNA expressed from the late strand regulates viral large T antigen expression and limits the replication capacity of archetype BKPyV. A major unanswered question in the field is how expression of the viral miRNA is regulated. Typically, miRNA is expressed from introns in cellular genes but there is no intron readily apparent in the BKPyV from which the miRNA could derive. Here we provide evidence for primary RNA transcripts that circle the genome more than once and include the NCCR. We identified splice junctions resulting from splicing of primary transcripts circling the genome more than once, and Sanger sequencing of RT-PCR products indicates that there are viral transcripts that circle the genome up to four times. Our data suggest that the miRNA is expressed from the intron of these greater-than-genome size primary transcripts.
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