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	Abstract of Taxonomy Proposal: 

	Taxonomic rank(s) affected:       
This proposal affects primarily the phylum Pisuviricota, by establishing a novel class and a novel order to accommodate two established families yet unassigned to higher taxa.

Description of current taxonomy:       
Polymycoviridae is an orphan family within the realm Riboviria, not yet assigned to taxa of the order-kingdom ranks. Polymycoviridae is phylogenetically related to Hadakaviridae, a family assigned to the phylum Pisuviricota, kingdom Orthornavirae, realm Riboviria but not yet assigned to an order or class.

Proposed taxonomic change(s): 
We propose to move Polymycoviridae to the phylum Pisuviricota and create a novel class, “Mycopleornaviricetes” and a novel order, “Xenadelphovirales”, to accommodate the Polymycoviridae and Hadakaviridae families.

Justification:
Polymycoviridae and Hadakaviridae are two families of mycoviruses, belonging to a monophyletic clade within the phylum Pisuviricota and more closely related to each other than to other viral families within the same phylum. Currently, Polymycoviridae is not assigned to order-kingdom taxa, while Hadakaviridae is assigned to phylum Pisuviricota but not to an order or class. Therefore, we propose establishing a novel class and order to accommodate this monophyletic clade of mycoviruses. 
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	Taxonomic rank(s) affected:       
The proposal affects primarily the phylum Pisuviricota. A novel class, “Mycopleornaviricetes” and a novel order, “Xenadelphovirales”, are established to accommodate families Polymycoviridae and Hadakaviridae.

Description of current taxonomy:       
Polymycoviridae is an orphan family of multisegmented double-stranded (ds)RNA mycoviruses within the realm Riboviria, not yet assigned to order-kingdom taxa [1]. Polymycoviridae is phylogenetically related to Hadakaviridae family of multisegmented (+)RNA mycoviruses, currently classified in the phylum Pisuviricota and the kingdom Orthornavirae, but not yet assigned to order or class [2]. Ideas to group these families in the higher-level taxon have already been proposed in scientific literature [3]. 

Proposed taxonomic change(s):     
We propose moving the Polymycoviridae family to the phylum Pisuviricota, kingdom Orthornavirae. We also propose establishing a novel class, “Mycopleornaviricetes”, with one new order, “Xenadelphovirales”. The phylogenetically related families Polymycoviridae and Hadakaviridae are proposed to be classified in the proposed class “Mycopleornaviricetes” and order “Xenadelphovirales” (Table 1).
As recommended by the ICTV, the amino acid sequence of RNA-directed RNA polymerase (RdRp), the hallmark protein of non-reverse transcribing viruses across the entire Riboviria realm, was used for phylogenetic analyses of Polymycoviridae, Hadakaviridae, and other related families [4-6]. All members of the proposed new class (“Mycopleornaviricetes”) and order (“Xenadelphovirales”) cluster together in a monophyletic clade, confirming the close relationship between Polymycoviridae and Hadakaviridae while demonstrating a more distant relationship with other families in the phylum Pisuviricota, such as Picornaviridae, Astroviridae, and Partitiviridae (Figure 1). 
The proposed order, “Xenadelphovirales”, represents a monophyletic clade accommodating the families Polymycoviridae and Hadakaviridae (Figure 1). Indeed, both families share molecular features, such as the conserved GDNQ amino acids in their RdRp palm domain, host, segmented RNA genome, and encode other homologous proteins. However, viruses in the family Polymycoviridae have double-stranded RNA (dsRNA) genome and encode a PASrp protein, which sometimes covers and protects its genome in filamentous particles [1,7]. On the other hand, members of the Hadakaviridae family have a (+)RNA genome and are capsidless (encode no capsid-like protein) [2,8-11]. 
Therefore, the name of the proposed order “Xenadelphovirales” is a combination of the Greek words “Xeno” and “Adelphos” (“alien brothers”), representing their close evolutionary relationship despite their differences in genome structure and virion formation.

Demarcation criteria:
To be classified in the class “Mycopleornaviricetes” and the order “Xenadelphovirales”, a virus should cluster in a highly supported monophyletic clade with other viruses in Hadakaviridae or Polymycoviridae. 

Justification:      
This proposal aims to assign the orphan families Polymycoviridae and Hadakaviridae to higher-level taxa based on their evolutionary relationships with other viral groups. Polymycoviridae is a fast-growing family, with recent studies identifying a large diversity of new members [1,3,7,12]. The current taxonomic positions of Polymycoviridae and Hadakaviridae do not accurately represent their phylogenetic relationship with other groups within the Riboviria realm, as Polymycoviridae is not yet assigned to any order-kingdom and Hadakaviridae is not yet assigned to order-class taxa. 
Therefore, we propose creating a novel class and order based on the phylogenetic relationship between Hadakaviridae and Polymycoviridae. Members of Polymycoviridae and Hadakaviridae, in addition to the phylogenetic relationship, share other characteristics. Both infect fungi, have multisegmented genomes and encode a methyltransferase and other homologous proteins. Both groups of viruses also have conserved GDNQ amino acids in motif VI of their RdRp palm domain instead of a characteristic GDD triplet present in other viruses of the phylum Pisuviricota [1,2,10]. This RdRp motif is common in (–)RNA viruses within the order Mononegavirales; however, phylogenetic analyses do not support an evolutionary relationship between Hadakaviridae and Polymycoviridae with other viruses in Mononegavirales [1,2,10,13].
Nevertheless, members of Polymycoviridae and Hadakaviridae differ in genome structure: polymycoviruses have a dsRNA genome and encode a PASrp sometimes forming filamentous particles, while hadakaviruses have a (+)RNA genome and encode no capsid protein (capsidless) [2,7-9,13]. Therefore, the novel class “Mycopleornaviricetes” will comprise a single novel order (“Xenadelphovirales”) to accommodate Polymycoviridae and Hadakaviridae. 
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Table 1: Current and proposed taxonomy of the families Polymycoviridae and Hadakaviridae.  text – original taxonomy; green text – new assignation to established taxa; red text – new taxa.
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[image: ]Figure 1: Phylogenetic analyses of the RdRp amino acid sequences of members of the families Polymycoviridae, Hadakaviridae, and other viral families within the phylum Pisuviricota. The hadakavirid and polymycovirid sequences were downloaded from NCBI on April 10th, 2025, and representative sequences of the viral families within Pisuviricota were selected from the VMR_MSL_v2 list. MAFFT v7.471 was used for multiple sequence alignment. The ML phylogenetic tree was constructed using IQ-TREE v1.6.11, which calculates the best evolutionary model (LG+F+R5). The proposed taxonomy changes are reported in parentheses, while the proposed novel class and order are also highlighted in quotation marks.
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