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Polyomaviruses (PyVs) are widespread, small (~5 kb) double-stranded DNA viruses that infect mammals, birds, 

and fish. PyVs are associated with various human diseases, including cancer, progressive multifocal 

leukoencephalopathy, nephropathy, skin, and respiratory tract diseases, however, pathogenesis normally occurs only in 

immunocompromised patients. Since their discovery in the 1950s, polyomaviruses have been a model for research of 

important cellular processes, such as oncogenesis and replication [1]. Recently, pathogenesis, evolution, and zoonotic 

abilities of PyVs are being extensively studied. SARS-CoV-2 pandemic emphasized the importance of virus evolution, 

emergence and host-change studies and lack of reliable viral models for such research. Despite few known zoonoses 

(Simian virus 40 is known to infect humans; Sorex araneus polyomavirus 1, formerly known as Human polyomavirus 

12, was first identified in human hosts, later – in shrews), polyomaviruses are thought to co-evolve with, rather than 

change their hosts, however, host change and recombination events were an important part of PyV evolution. Rodents, 

the largest group of mammals, is one of the biggest reservoirs of zoonotic diseases. Rodents have been relatively little 

investigated for PyVs (rodent PyVs make up only 10% of all known mammalian PyVs, while rodents cover 40% of all 

mammalian diversity), making them a good target to search for new polyomaviruses. Furthermore, closely related 
rodent species and their PyVs are a suitable model for the analysis of virus-host coevolution. 

To detect novel polyomaviruses in rodent samples, we decided to create PyV-universal nested PCR primers. 1966 

polyomavirus complete genome sequences were downloaded and filtered using CD-HIT [2] to 90% identity level. The 

resulting clusters were reduced to a final dataset of 174 sequences representing distinct PyVs. For these PyVs, 

nucleotide and amino acid (aa) sequences of most conserved genome parts - large T antigen (LTag) and structural 

protein VP1 - were extracted. Multiple alignments for aa sequences of both proteins were created using MAFFT and aa 

residues in the alignment were replaced with nucleotides of the corresponding sequences. Conserved alignment regions 

were analyzed and 4 possible primer targets of 16-17 nucleotides were selected in LTag coding sequence. VP1 sequence 

was omitted from further analysis due to lack of conservative targets. Degenerated nucleotides were incorporated in 3-4 

sites of each primer. Conducted DegePrime [3] analysis gave corresponding results, thus primers amplifying 1700-2200 

bp and 150 bp length LTag DNA fragments were selected. Novel primers were tested with previously PyV-positive 

rodent samples of Microtus arvalis polyomavirus 2, as well as with rodent samples of Cricetus cricetus, not yet 

screened for PyVs. In both cases, a nested PCR DNA band of 150 bp was observed.  
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