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Abstract
	[bookmark: OLE_LINK1]To resolve the polyphyly of the family Lipothrixviridae, I propose renaming genus Gammalipothrixvirus to Captovirus and moving it to a new family Ungulaviridae. Furthermore, species Acidianus filamentous virus 1 is proposed to be renamed to Captovirus AFV1.


Text of proposal
		Family Lipothrixviridae includes enveloped filamentous dsDNA viruses infecting hyperthermophilic archaea of the order Sulfolobales and together with non-enveloped filamentous viruses of the family Rudiviridae forms the order Ligamenvirales [1]. Lipothrixviridae currently includes four genera: Alphalipothrixvirus, Betalipothrixvirus, Gammalipothrixvirus and Deltalipothrixvirus (https://talk.ictvonline.org/taxonomy/). The similarity between lipothrixvirids is unequivocal at the structural level [2-5], but is rather remote when sequences alone are compared. Consistently, Genome Relationship Applied to Virus Taxonomy (GRAViTy) analysis, which has been designed to recognize family level groups [6], has suggested that members of the genus Gammalipothrixvirus are not monophyletic with viruses from the other three genera and form a separate group (Figure 1) [7]. Furthermore, in phylogenomic analyses using VICTOR, gammalipothrixvirus AFV1 consistently forms a sister group to members of the family Rudiviridae, rendering the family Lipothrixviridae polyphyletic [2,8] (Figure 2). To rectify this discrepancy, I propose renaming genus Gammalipothrixvirus to Captovirus (from Latin capto, meaning “to grab”, referring to the characteristic claw-like structures decorating the termini of the AFV1 virion which grab onto pili of the host cells [Figure 3]) and moving it to a new family Ungulaviridae (from Latin ungula for claw, referring to the claw-like structures decorating the termini of the AFV1 virion) within the existing order Ligamenvirales. Finally, to conform to the binomial species nomenclature, species Acidianus filamentous virus 1 is proposed to be renamed to Captovirus AFV1.  









Supporting evidence
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Figure 1. Heat map and dendrogram showing the genome relationships of archaeal viruses and other related viruses using pairwise composite generalized Jaccard (CGJ) distances. Branches and labels were colour coded by their hosts - Podoviridae: blue; other bacterial: purple; archaeal: red; dual host (archaea and bacteria): yellow (Sphaerolipoviridae); eukaryotic: black. The order of taxa in the heat map followed the phylogeny of the dendrogram and was not therefore constrained by ICTV family assignments. Bootstrap support is shown above branches in the dendrogram (values of >70 % are shown). The figure is adapted from [7]. Blue arrowhead points to the family Rudiviridae, which splits the family Lipothrixviridae into two clades (green arrows).
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Figure 2. Inferred phylogenomic tree of archaeal filamentous viruses of the class Tokiviricetes. The tree is based on whole-genome VICTOR analysis at the amino acid level [9]. The tree is rooted with tristromavirids, and the branch length is scaled in terms of the Genome BLAST Distance Phylogeny (GBDP) distance formula D6. The numbers above branches are GBDP pseudobootstrap support values from 100 replications. For each genome, the abbreviated virus name and RefSeq/GenBank accession number are indicated. The tree is divided into colored blocks according to the taxonomy of the compared viruses: Lipothrixviridae, green; Rudiviridae, grey; Tristromaviridae, blue.
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Figure 3. Electron micrographs of negatively stained virions of Acidianus filamentous virus 1. Scale bar, 100 nm.
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