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Abstract
	
The unassigned family Finnlakeviridae currently includes a single genus Finnlakevirus and one species Finnlakevirus FLiP. Members of the family have a single-stranded DNA genome and encode a major capsid protein (MCP) that has a vertical double jelly roll (DJR) topology. In the ICTV classification, DNA viruses that encode a MCP with a vertical jelly roll fold are assigned to the Varidnaviria realm whose current members are dsDNA viruses. The realm is divided into two kingdoms: Bamfordvirae, characterized by a single MCP with a DJR fold, and Helvetiavirae, characterized by two MCPs, both containing a single jelly roll fold. Thus, ssDNA viruses with DJR MCP topology should be accommodated in the kingdom Bamfordvirae. Here we propose to create a new class Ainoaviricetes and a new order Lautamovirales in the phylum Preplasmiviricota (comprising the members with smaller virion size in the kingdom Bamfordvirae), for single-stranded DNA viruses encoding double jelly roll-type MCPs.



Text of proposal
	
	
Flavobacterium phage FLiP is the first described single-stranded DNA (ssDNA) virus with an icosahedrally symmetric capsid and an internal membrane (Laanto et al., 2017). The size of the virion is about 60 nm. FLiP is currently the only described ssDNA virus that encodes a major capsid protein (MCP) with a vertical double jelly roll (DJR) topology (Figure 1). However, genomic and metagenomic database searches have identified a group of contigs encoding homologs of the FLiP MCP, along with a variant of a replication protein homologous to rolling-circle replication endonuclease (RCRE) in filamentous ssDNA viruses (M13-like inoviruses) (Yutin et al., 2018), indicating the presence of ssDNA viruses with DJR MCP in the sequenced environmental samples. 

The unassigned family Finnlakeviridae currently includes a single genus Finnlakevirus and one species Finnlakevirus FLiP (Mäntynen et al., 2020). Members of the family have a ssDNA genome and encode a MCP that has a vertical DJR topology and arranges into pseudohexameric trimers (Laanto et al., 2017; Mäntynen et al., 2020). In the ICTV classification, DNA viruses that encode a MCP with a vertical jelly roll fold are assigned to the Varidnaviria realm. In fact, in the taxonomy proposal for Varidnaviria (Koonin et al., 2019, ratified 2020), it was emphasized that Finnlakeviridae should be accommodated in the megataxonomic framework of DNA viruses with a DJR MCP in the realm Varidnaviria (Koonin et al., 2019).  All current members of the realm Varidnaviria are dsDNA viruses. The realm is divided into two kingdoms: Bamfordvirae, characterized by a single MCP with a DJR fold, and Helvetiavirae, characterized by two MCPs, both containing a single jelly roll fold (Koonin et al., 2020; Woo et al., 2021). Members of the kingdom Bamfordvirae vary notably in size. In the current ICTV taxonomy, Bamfordvirae has been divided into two phyla: Nucleocytoviricota, comprising giant viruses of the kingdom, and Preplasmiviricota, including those members of the kingdom that have smaller virions. Phylum Preplasmiviricota currently contains three (dsDNA virus) classes: Maveriviricetes, Polintoviricetes and Tectiliviricetes.
Here we propose to create
· a new order Lautamovirales in a new class Ainoaviricetes in the phylum Preplasmiviricota for viruses with a ssDNA genome encoding a vertical DJR MCP

Proposed taxon demarcation criteria:

· Ainoaviricetes: A virus belonging to phylum Preplasmiviricota is a member of the class Ainoaviricetes if it has a ssDNA genome encoding a vertical DJR MCP.    
· Lautamovirales: There are currently no demarcation criteria.

Etymology of proposed taxa:
· Ainoaviricetes; from Finnish word ´ainoa´, meaning ´only´, ´single´ — a reference to the single-stranded DNA genome of the viruses in this taxon; and the suffix -viricetes for class taxa
· Lautamovirales; after Jaana K.H. Bamford † (nee Lautamo) who established phage research at the University of Jyväskylä, Finland, where the sole member of Finnlakeviridae was isolated and characterized; and the suffix -virales for order taxa
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Figure 1. Structure-based phylogenetic tree (from Laanto et al., 2017) derived from structural alignment of MCPs from FLiP, bacteriophage PM2 (PDB code: 2WOC), bacteriophage PRD1 (PDB ID code: 1HX6), Sulfolobus turreted icosahedral virus (STIV; PDB ID code: 2BBD), Paramecium bursaria chlorella virus 1 (PBCV-1; PDB ID code: 1M3Y), vaccinia virus Western Reserve D13 (D13; PDB ID code: 2YGB), Sputnik virophage (PDB ID code: 3J26), and human adenovirus 5 (h-Ad5; PDB ID code 1P30). The structurally equivalent region used in the structure-based comparison is shown in green. A generalized fold for the common structural core is shown as a C-α trace in the Inset. Branches corresponding to viruses with dsDNA genomes are shaded light blue. The branch corresponding to FLiP, the only characterized member the lineage with an ssDNA genome, is highlighted in red.
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