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The family Pleolipoviridae contains archaeal pleomorphic viruses with either circular dsDNA or ssDNA, or linear dsDNA genomes of approximately 7–17 kb (or knt) (Bamford et al., 2017; Pietilä et al., 2016). The enveloped virion is a membrane vesicle, which contains two transmembrane proteins, one of which forms a spike protruding to the outside of the virion and the other one is located on the internal side of the membrane. All virus isolates of this group infect extremely halophilic archaea in the class Halobacteria (phylum Euryarchaeota). Pleolipoviruses have a narrow host range and a persistent, non-lytic life cycle.

A cluster of five to six genes and open reading frames (ORF) is conserved among the members of the family (Figure 1, see HRPV-1 in the genus Alphapleolipovirus, HHPV3 in the genus Betapleolipovirus, and His2 in the genus Gammapleolipovirus). The shared clusters include genes encoding spike proteins and internal membrane proteins as well as ORFs encoding a putative NTPase (Figure 1). Betapleolipoviruses share two additional putative ORFs, the products of which display high amino acid sequence identity (Figure 1; HHPV3 ORF7 and ORF11). The ORFs encode proteins of unknown functions, and one of these proteins contains a C-terminal winged helix-turn-helix (wHTH) domain, suggesting that it has a role linked to the interaction with DNA (Senčilo et al., 2012).

Seven new halophilic archaeal pleomorphic virus isolates, namely, HHPV3, HHPV4, HRPV9, HRPV10, HRPV11, HRPV12, and SNJ2 have been described (Atanasova et al., 2018a; Atanasova et al., 2018b; Demina et al., 2016; Liu et al., 2015; Mizuno et al., 2019). HHPV3 and HHPV4 viruses infect Haloarcula hispanica, whereas HRPV9, HRPV10, HRPV11, and HRPV12 are viruses of Halorubrum species. SNJ2 has been induced from Natrinema sp. J7-1, where is exist as a provirus integrated into the host tRNA(Met) gene (SNJ2 genome sequence: Natrinema sp. J7-1 Contig 004: AJVG01000023, nt coordinates 19792-36797). In addition to SNJ2, HHPV4 and HRPV9 also have genes encoding integrases and phiH1-like repressors (Figure 1).

All seven new viruses have dsDNA genomes and share the conserved cluster of genes and ORFs with the members of the family Pleolipoviridae (Figure 1). Their genomes are collinear, having less than 92% nucleotide identity. These viruses have two signature ORFs specific for members of the genus Betapleolipovirus (Figure 1 asterisks). We propose to have 95% nucleotide sequence identity as the criterion for demarcation of species in the genera of the family Pleolipoviridae and thus to assign these seven viruses as seven new species of the genus Betapleolipovirus. 


[image: ]

Figure 1. The family Pleolipoviridae. A linear representation of the pleolipovirus genomes. The genomes are circular, except for the genome of His2, which is linear. The genes and ORFs are shown by arrows indicating the direction of transcription, and similar ones are highlighted with the same colours. Boxes in HRPV-1, HHPV3, and His2 show the conserved blocks of pleolipoviral genes and ORFs. The conserved betapleolipoviral ORFs are marked by asterisks in HHPV3. Image generated with Easyfig version 2.2.3 (Sullivan et al., 2011).
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