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Abstract
	We propose renaming genus Betasphaerolipovirus to Yingchengvirus and moving it to a new family Simuloviridae. In addition, we propose two new species, Yingchengvirus NVIV1 and Yingchengvirus HJIV1, in the genus Yingchengvirus for classification of Natrinema versiforme icosahedral virus 1 and Haloterrigena jeotgali icosahedral virus 1, respectively, which have been recently discovered as episomal proviruses in halophilic archaea.


Text of proposal
		The family Sphaerolipoviridae includes tailless dsDNA viruses with internal lipid membrane and external icosahedral capsids constructed from two single-jelly roll major capsid proteins [1-3]. The family, proposed in 2014 and ratified in 2015, currently includes three genera: Alphaspaherolipovirus, Betasphaerolipovirus and Gammaspaherolipovirus [4]. The latter genus has been created for classification of viruses with circular dsDNA genomes and infecting thermophilic bacteria, whereas the other two genera include haloarchaeal viruses with linear (Alphaspaherolipovirus) or circular (Betasphaerolipovirus) genomes. The similarity between sphaerolipovirids is unequivocal at the structural level [1-3], but is very remote when sequences alone are compared. Consistently, Genome Relationship Applied to Virus Taxonomy (GRAViTy) analysis, which has been designed to recognize family level groups [5], has suggested that divergence between the three genera of the Sphaerolipoviridae is equivalent to the divergence between most families of eukaryotic viruses [6]. To rectify this discrepancy, it has been suggested to move genus Gammasphaerolipovirus into a separate family, Matsushitaviridae (see the corresponding proposal by Oksanen et al). Here we propose renaming genus Betasphaerolipovirus to Yingchengvirus and moving it to a new family Simuloviridae within the existing order Halopanivirales.

Etymology of the proposed names
· Simuloviridae: from Latin simulo for pretend, referring to the fact that genomes of the viruses in this genus were first thought to be plasmids, i.e., viruses pretending to be plasmids)  
· [bookmark: OLE_LINK1][bookmark: OLE_LINK2]Yingchengvirus: after Yingcheng city (Hubei province, China), location of the salt mine from which virus SNJ1, the first representative of the family, was isolated. 

Natrinema virus SNJ1 is currently the only representative of the family. The virus has been sequenced along with the host genome and initially thought to be a plasmid [7]. However, mitomycin C treatment of Natrinema sp. J7-1 cells resulted in virus induction and formation of plaques on sensitive hosts Natrinema sp. J7-2 and CJ7, revealing that plasmid pHH205 actually represents an episomal genome of a temperate virus, subsequently renamed to SNJ1 [8]. Recently, two more proviruses related to SNJ1 were discovered [9], both residing as circular plasmids in Natrinema versiforme strain BOL5-4 (18,925 bp; plasmid pNVE19; CP040333) and Haloterrigena jeotgali A29 (17,189 bp; plasmid unnamed5; CP031302), respectively. The two plasmids are generally collinear with the SNJ1 genome and display extensive gene content similarity, including genes encoding the two characteristic major capsid proteins and the genome packaging ATPase (Figure 2). Accordingly, plasmids pNVE19 and unnamed5 were deposited as Third Party Annotations in GenBank under names Natrinema versiforme icosahedral virus 1 (NVIV1) and Haloterrigena jeotgali icosahedral virus 1 (HJIV1), respectively.

Species demarcation criteria have not been previously proposed, due to scarcity of available representatives. We propose to use a 95% global genome identity as a species demarcation criterion, to be consistent with the thresholds used for other prokaryotic viruses. At the nucleotide level, the similarity between SNJ1, NVIV1 and HJIV1 are low: NVIV1 shows 82.9% identity to SNJ1 over 31% of the genome, whereas HJIV1 displays 87.9% identity to SNJ1 over 46% of the genome. NVIV1 and HJIV1 are 80% identical over 67% of the genome.  

We propose classifying NVIV1 and HJIV1 into two new species, Yingchengvirus NVIV1 and Yingchengvirus HJIV1, respectively, within the Yingchengvirus genus in the family Simuloviridae.
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Figure 1. Dendrogram of classified and unclassified dsDNA viruses (Baltimore group I) based on composite generalised Jaccard (CGJ) distances. Tips are labelled with genus for members of Caudovirales (abbreviated as S: Siphoviridae; M: Myoviridae; P: Podoviridae), with family/genus for other bacterial, eukaryotic and archaeal viruses or with accession number codes for unclassified viruses. The scale bar for CGJ distance is shown at the left of each line and the 0.8 threshold that corresponds to eukaryotic family groupings is shown as a grey dotted line. Groupings including the three genera of the Sphaerolipoviridae are highlighted with red boxes. The figure is reproduced from Aiewsakun et al. [6]; only portion of the original figure relevant to this proposal is shown.  
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Figure 2. Genome alignment of SNJ1 and the two proviruses residing as circular plasmids in Natrinema versiforme BOL5-4 (plasmid pNVE19; NZ_CP040333) and Haloterrigena jeotgali A29 (plasmid unnamed5; CP031302). For convenience of presentation, the circular genome of SNJ1 was linearized between ORFs 2 and 3. Gene encoding transcription regulators and those involved in genome replication are indicated with red or yellow arrows, respectively. Capsid proteins identified by mass spectrometric in SNJ1 virion [8] are shown in orange. The two major capsid proteins are shown in blue, whereas the putative genome packaging ATPase is shown in pink. Homologous ORFs are connected with grey shading, with the numbers representing the percentages of protein identities. The figure is reproduced from [9].
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