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A plasmid goes viral: Understanding the origin and evolution of viruses by studying

a newly discovered virus-like element.
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Extrachromosomal elements, such as plasmids or viruses, are ubiquitous in all three domains of life
(eukaryotes, bacteria, archaea). Plasmids and viruses can both be considered as selfish genetic elements.
However, plasmids can be distinguished from viruses by their lack of genetic information encoding structural
proteins that allow cell exit and dissemination in capsids. Recently, the research team discovered the
plasmid pR1SE, a novel extrachromosomal element from a hypersaline Antarctic lake exhibiting genomic
characteristics of a plasmid, yet which is released from cells like a lipid-enveloped virus by forming
membrane-containing capsid-like entities encasing the plasmid and structural proteins. This is the first time
this mode of plasmid transfer, relying on so-called plasmid vesicles or plasmidions, has been reported.
Plasmidions may represent evolutionary precursors of modern viruses and could thus offer the first direct
evidence for the "escape hypothesis" of viral evolution amenable to laboratory investigation. Accordingly, an
international team skilled in virology, microbiology, cell biology, genetics, structural biology, and biochemistry
will characterize this unique element, comparing observed characteristics with those of lipid-enveloped
viruses, thereby addressing the evolutionary relationship of plasmidions to viruses. The proposed research
should provide fundamental advances in understanding the origin and evolution of viruses and related
extrachromosomal elements, as well as their mechanisms of infection and transmission.
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