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Abstract
	We propose the creation of a new species within the genus Gammapleolipovirus to accommodate the virus isolate Hardyhisp2. 


Text of proposal
		The family Pleolipoviridae (Order Haloruvirales) currently has three genera with a total of 15 recognised species (https://talk.ictvonline.org/taxonomy/). The genera are Alphapleolipovirus (5 species), Betapleolipovirus (nine species) and Gammapleolipovirus (one species) [1, 3]. A recent publication describes a novel virus Hardyhisp2 [4] that was isolated from an Australian salt lake. The host strain is Haloarcula hispanica. This virus has a genome that is closely related to His2 [2], which is currently the sole representative member of the genus Gammapleolipovirus. Figure 1 summarises the genomic characteristics and similarities of Hardyhisp2 to the other members of the Pleolipoviridae. Notably, His2 and Hardyhisp2 share 80.5% nucleotide similarity while both show negligible nucleotide similarity to the other viruses. This is less than the 95% threshold for membership of the same species previously recommended for species of the genera Pleolipoviridae (2019.105B.A) but sufficiently high to warrant membership of the same genus.
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Figure 1. Summary table comparing Hardyhisp2 to other members of Pleolipoviridae, as output from the VIRIDIC webserver [5]. Virus names are shown at the right, colour coded and labeled to indicate their membership of the Alpha-, Beta- or Gammapleolipovirus genera. Accession numbers are given at the lower edge. Genome length, and keys for aligned genome fraction, genome length ratio and intergenomic similarity are shown at top.

The genome of Hardyhisp2 is linear dsDNA of 16,133 bp in length, an average G+C content of 39.8%, and was annotated to possess 33 protein coding sequences [4]. The genome of Hardyhisp2 is similar in size to that of His2 (16,067 bp), as well as average G+C content (40.4%). The genomes of Hardyhisp2 and His2 carry inverted terminal repeats of a similar length (599 bp and 525 bp, respectively).

A comparison of the two genomes using the TBLASTx algorithm (translated BLAST) is shown in Figure 2, and confirms the strong similarity of the encoded proteins of the two viruses, particularly in the highly conserved genes for DNA polymerase and putative NTPase. One notable exception are the major spike proteins (VP1 spike), which share only 32% protein similarity.  

[image: ]
Figure 2. Comparison of the His2 and Hardyhisp2 genomes using the translated BLAST (TBLASTx) algorithm, as output from the ViPTree [6] suite of programs available at (https://www.genome.jp/viptree). Panel A shows the dot plot and panel B shows the comparison of the gene maps, with coding sequences indicated by yellow arrows. The inverted terminal repeats are shown as grey arrows. The similarity colour key is shown at the top of panel B. 

[image: ]A phylogenetic tree reconstruction based on the protein sequences of the putative NTPases (Figure 3) shows the His2 and Hardyhisp2 proteins cluster closely together, and well away from the NTPase proteins of the other viruses.

Figure 3. Phylogenetic tree reconstruction based on NTPase proteins of pleolipoviruses. A Neighbor-joining consensus tree (100 bootstraps) was generated within the GeneiousPrime (ver 2021.1.1; https://www.geneious.com) . The bootstrap values are shown near branch points. Virus names (accessions) are shown. Scale bar represents 0.1 amino acid substitutions per site.

Based on the close similarity of Hardyhisp2 and His2, we propose that Hardyhisp2 represents a novel member of the same genus, i.e. Gammapleolipovirus. The overall nucleotide similarity is well below 95%, indicating that Hardyhisp2 should be classified into a new species in this genus, which we propose as Gammapleolipovirus Hardyhisp2. 
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