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	Abstract of Taxonomy Proposal: 

	Description of current taxonomy:       
The class Pharingeaviricetes comprises 1 order (Rowavirales) and 1 family (Adenoviridae). 

Proposed taxonomic change(s):     
Adding 1 new order, 1 new family, 1 new genus and 3 new species in the class Pharingeaviricetes (subphylum Polisuviricotina).

Demarcation criteria for new taxon/taxa:
Family demarcation (both of the following characteristics):
· phylogenetic distance (>70% polymerase protein sequence divergence),
· genome organization.

Species demarcation (at least two of the following characteristics):
· phylogenetic distance (>10–15%, based on maximum likelihood analysis of the DNA polymerase amino acid sequences),
· genome organization (characteristically in the terminal regions),
· host range,
· nucleotide composition.

Justification:
Four highly similar unclassified virus sequences can be found in GenBank: 2 from spiders, 1 from bird feces and 1 from fish gut. Two are described as adenoviruses, 1 as “midsize eukaryotic linear dsDNA (MELD) virus”, and 1 as Cetobacterium. They show some similarity to adenoviruses, but they are clearly not adenoviruses nor a bacterium, and MELD viruses need a proper classification, too. They merit the establishment of a new family and a new order based on phylogenetic calculations, special genome order and the supposed host range including spiders.



	Text of Taxonomy proposal:  

	
Description of current taxonomy: 
The class Pharingeaviricetes comprises 1 order (Rowavirales) and 1 family (Adenoviridae) (Fig. 1). 

Proposed taxonomic change(s): 
Adding 1 new order, 1 new family, 1 new genus and 3 new species in the class Pharingeaviricetes (subphylum Polisuviricotina).

Demarcation criteria for new taxon/taxa:
Family demarcation (both of the following characteristics):
· phylogenetic distance (>70% polymerase protein sequence divergence),
· genome organization.

Species demarcation (at least two of the following characteristics):
· phylogenetic distance (>10–15%, based on maximum likelihood analysis of the DNA polymerase amino acid sequences),
· genome organization (characteristically in the right terminal region),
· host range,
· nucleotide composition.

Justification:
Three complete or coding-complete genomes and 1 partial sequence have been recovered by metagenomics from tangle-web spider (Anelosimus studiosus) (Starret et al., 2021), from chestnut-rumped thornbill (Acanthiza uropygialis) feces (Buck et al, 2024), from yellow catfish (Tachysurus fulvidraco, or T. sinensis) gut (JBOGBR010000001), and from crab spider (Diaea subdola) (Buck et al, 2024). The thornbill and the crab spider viruses (Buck et al, 2024) are named in sequence databases as “adenoviruses”. Although these viruses indeed display remote similarity to adenovirids, they are clearly too different in genome organization (Fig. 2), pairwise distance (Fig. 3) and phylogenic analysis (Fig. 4), to be considered as members of the family Adenoviridae (Benkő et al., 2022; Harrach, 2025). Consistently, in a global maximum likelihood phylogenetic analysis of protein-primed family B DNA polymerases (pPolB) encoded by diverse eukaryotic viruses and plasmids, the three unclassified viruses formed a sister group to the clade including classified adenovirids (Fig. 5). Thus, we propose classifying the three viruses into a new family, “Paradenoviridae”, to be placed into a sister order to Rowavirales within the class Pharingeaviricetes.

Description of family members
The three viruses are relatively closely related to each other and encode a conserved set of 10 proteins (Fig. 2). Most of the encoded proteins could not be functionally annotated by comparison with reference protein sequences of other viruses. Nevertheless, using a combination of sequence and the profile-profile comparisons allowed identification of genes encoding the pPolB, double jelly-roll major capsid protein (DJR-MCP; called hexon in adenoviruses), Ulp1-like cysteine protease involved in capsid maturation (called adenain in adenoviruses), FtsK-family genome packaging ATPase, and dUTPase. Notably, dUTPase is conserved in adenovirids of the genus Aviadenovirus (Benkő et al., 2022). The order of the DNA polymerase, the penton base, the hexon and the protease is similar to that in adenoviruses, and the hexon and protease genes are adjacent to each other like in the adenoviruses. However, the direction of the polymerase gene is opposite to that in adenoviruses (Fig. 2). The virus genome assembled from the thornbill metagenome contains inverted terminal repeats (ITRs) of 128 bp, typical of all the adenovirids. Notably, the crab spider virus genome appears to be partial, missing the genome ends.

Two of the proteins conserved in “paradenovirids”, namely, pPolB and adenain, display closer similarity to adenovirid homologs. By contrast, the DJR-MCP and genome packaging ATPase are more closely related to those encoded by other members of the kingdom Bamfordvirae. In particular, in profile-profile comparisons, the DJR-MCP of “paradenovirids” displays the closest similarity to homologs encoded by members of the family Eupolintoviridae, despite low pairwise sequence identity (Koonin et al., 2024). The latter observation is consistent with the previous suggestion that adenovirids have evolved from an eupolintovirid-like ancestor (Koonin et al., 2024; Krupovic et al., 2024). Importantly, the terminal protein, identifiable only through structural modeling, is encoded by a gene immediately upstream of the pPolB gene, as in adenovirids, whereas in eupolintovirids, the terminal protein is encoded as an N-terminal domain fused to the pPolB (Krupovic et al., 2024). Thus, “paradenovirids” could represent a lineage which more closely resembles the ancestral state. 

Thus, regardless of the seemingly different hosts, these viruses are closely related, and merit the establishment of a separate family for them. Given the phylogenetic affinity of the unclassified viruses to adenovirids and shared organization of the terminal protein-pPolB locus, we propose to name the new family “Paradenoviridae” and place this family into a new monotypic order, “Fictadevirales”, within class Pharingeaviricetes. 

The ICTV requires the application of a binomial species naming system. For the species of the proposed new family, we propose using Latinized species epithets derived by applying various approaches just as in the case of members of Adenoviridae (Benkő et al., 2022; Postler et al., 2022; https://sites.google.com/site/adenoseq).
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Fig. 1. The present taxonomy of adenoviruses and the related adintoviruses. ICTV, Visual Browser. 
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Fig. 2. The genome organization of different official and proposed members of representatives of all the six species of Adenoviridae and the proposed new family. (Testadenovirus is represented by a partial genome.) Clinker; the grey color scale indicates the degree of identity of automatically identified homologs; the colors show proteins found to be homologous by the program (Gilchrist and Chooi, 2021; https://cagecat.bioinformatics.nl/tools/clinker). There are some homologous proteins, like the polymerase, the penton base (syn. protein III), the hexon and the protease, in a similar order as in adenoviruses, and the hexon gene followed by the protease gene like in the adenoviruses; but the direction of the polymerase gene is opposite to that in adenoviruses. The identity of the polymerases of the three full genome “paradenoviruses” with each other is more than 50%. This value and the very similar genome organization places them in the same genus. A 30% identity is proposed as demarcation criterion for these families, the identity of the “paradenoviruses” with the adenoviruses is below that, thus their separation to a new family (“Paradenoviridae”) seems to be legitime.
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[image: ]
Fig. 3. Pairwise comparison of the DNA polymerase amino acid sequences of selected representatives of members of the different adenovirus species and the full genome paradenoviruses. While the adenoviruses presented show clear genus-level difference, the three paradenoviruses show >50% identity with each other and thus belong to the same genus, but they show less than 85% identity and thus must be classified as different species. Sequence demarcation tool v1.3 (Muhire et al., 2014). Alignment: Muscle. Full color mode.
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Fig. 4. Phylogenetic tree of representative members of adenovirid species and the tree full genome “paradenoviruses” based on complete DNA-dependent DNA polymerase amino acid sequences. Multiple alignment: MultAlin; manual edition: BioEdit 7.2.5., model selection: ProtTest 2.4; maximum likelihood calculation: PhyML 3.1 with model LG+I+G and branch support Shimodaira-Hasegawa (SH) on the Galaxy/Pasteur platform. Unrooted calculation; the phylogenetic tree was visualized using MEGA11, with midpoint rooting. SH branch support values are shown at the nodes. Genus names are shown for adenoviruses. The proposed family name is in quotation marks.
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Fig. 5. Maximum likelihood phylogenetic tree protein-primed family B DNA-dependent DNA polymerases (pPolB) encoded by representative adenovirids and paradenovirids, and other eukaryotic viruses and plasmids. The tree is rooted with the pPolB sequences of bacterial tectivirids, which are considered to represent the ancestral group (Krupovic et al., 2024). The proposed family name is in quotation marks. For phylogenetic analysis, sequences were aligned using MAFFT (Katoh and Standley, 2013), trimmed with trimal (Capella-Gutiérrez et al., 2009). Maximum-likelihood phylogeny was reconstructed using IQ-tree v3 (Wong et al., 2026) with automatic model detection. The best selected model was Q.PFAM+F+R9. Blue circles indicate SH-aLRT (Shimodaira–Hasegawa-like approximate likelihood ratio test) supports greater than 90. Scale bar indicates amino acid substitutions per site.
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