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Abstract
	Metagenomic searches have revealed a class of mid-size DNA viruses in animals with features similar to viruses within the kingdom Bamfordvirae, as they encode vertical double jelly roll major capsid protein homologs. Additionally, these viruses encode a virion maturation protease similar to those of adenoviruses, alongside the type B DNA polymerase and rve integrase genes found in polintons. Polintons are not currently recognized as viruses in ICTV taxonomy. Therefore, we propose that the emerging "adintoviruses" are members of a new class, Polintoviricetes, within the existing phylum Preplasmiviricota. We propose the creation of two Adintoviridae genera, Alphadintovirus and Betadintovirus. We propose the establishment of one species in each genus (Alphadintovirus mayetiola and Betadintovirus terrapene, respectively).


Text of proposal
		Polintons, which are named for the type B DNA polymerase (PolB) and retrovirus-like integrase genes they encode, were initially thought to be transposons. The later recognition that polintons also encode homologs of virion proteins found in members of the virus kingdom Bamfordvirae supports the conclusion that polintons can exist as viruses [2, 3]. It is unclear where polinton-like viruses belong in the existing taxonomic framework [1]. In a manuscript currently in press at Virus Evolution, we document our bioinformatic analysis of polinton-like elements found in genomic, metagenomic, transcriptomic, and metatranscriptomic datasets associated with both invertebrate and vertebrate animals [4]. Many of these elements are flanked by inverted repeats contiguous with animal genomic DNA sequences, demonstrating integration. In addition to the defining PolB and integrase genes, the proposed viruses encode genes with the predicted structural fold of double jelly roll hexon major capsid proteins and single jelly roll vertex penton (base) proteins typical of members of the Bamfordvirae kingdom of viruses (Fig. 1), as well as a protein with primary amino acid similarity to the “adenain” virion maturational protease of adenoviruses (Fig. 2). The Discussion section of the manuscript highlights an inadvertent natural experiment showing that at least one insect adintovirus is capable of cell-to-cell spread. We propose the family name “Adintoviridae” for this group of animal viruses, connoting their similarities to adenoviruses and the presence of an active integrase gene. Fig. 3 shows genome maps of two adintovirus exemplars. Analysis of the gene content of adintoviruses suggests two clades seemingly meriting the establishment of genera, with <40% amino acid similarity in their PolB proteins, as well as a third group consistent with chimerization between the two genera. We propose designating the seemingly genus-level groups as genera Alphadintovirus and Betadintovirus. We are not yet seeking to classify the putatively chimeric group. We propose that adintovirus species names reflect the genus of the host animal with which they were first found to be associated.
     It has previously been shown that adenoviruses and polintons have similar PolB sequences [3]. Our initial proposal was that adintoviruses be placed within the class Tectiliviricetes, which houses adenoviruses. Discussions with Study Group members suggested that it would be more conservative to create a new class in phylum Preplasmiviricota. The name Polintoviricetes memorializes adintoviruses’ initial identification as polinton “transposons.”







Supporting evidence
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Figure 1: HHpred structural prediction results for the predicted 1 Hexon (panel A) and Penton (panel B) proteins of Alphadintovirus mayetiola.
[image: ]

Figure 2: Sequence similarity network of virion maturation protease "adenain" homologs from adenoviruses, adintoviruses, and adomaviruses. Threshold for connection was E value of 1e-5.
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Figure 3: Genome maps of exemplars of genus Alphadintovirus (top, accession number BK011003) and Betadintovirus (bottom, accession number BK010890).
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