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	Alphahydrinivirus hydrae
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	Alpharemonivirus eurytemorae
	Epithet from genitive of host genus name Eurytemora

	Betaabyssovirus cerastodermatis
	Epithet from genitive of host genus name Cerastoderma

	Gammaabyssovirus pomaceae
	Epithet from genitive of host genus name Pomacea

	Betamononivirus tricladidorum
	Epithet from genitive of host order name Tricladida

	Betamegarnavirus lumbrici
	Epithet from genitive of host genus name Lumbricus

	Gammamegarnavirus sentinae
	Epithet from Latin word “setina” for sewage or refuse water, reflecting discovery in wastewater sample

	Deltamegarnavirus soli
	Epithet from Latin word “solum” for soil, reflecting discovery in soil sample

	Epsilonmegarnavirus soli
	Epithet from Latin word “solum” for soil, reflecting discovery in soil sample

	Alphatrinivirus longidori
	Epithet from genitive of host genus name Longidorus

	Alphastolivirus botrylli
	Epithet from genitive of host genus name Botryllus

	Alphactinivirus actiniae
	Epithet from genitive of host genus name Actinia

	Betactinivirus exaiptasiae
	Epithet from genitive of host genus name Exaiptasia

	Nasenivirus psyllidorum
	Epithet from the common name of the presumed host, a psyllid

	Vespanivirus tetrastichi
	Epithet from genitive of host genus name Tetrastichus

	Orionivirus insidiosum
	Epithet from the species name of the presumed host, the minute pirate bug (Orius insidiosus (Say, 1832))

	Artactovirus floridae
	Epithet reflecting University of Florida where the virus was sequenced

	Phloemivirus petuniae
	Epithet from genitive of host genus name Petunia

	Phloemivirus trialeurodis
	Epithet from genitive of host genus name Trialeurodes

	Phloemivirus unaspidis
	Epithet from genitive of host genus name Unapsis

	Phloemivirus hyalopteri
	Epithet from genitive of host genus name Hyalopterus

	Phloemivirus tuberculati
	Epithet from genitive of host genus name Tuberculatus

	Oxynivirus oxypestis
	Epithet from the Latin word “pestis” for disease

	Ostracovirus skogsbergiae
	Epithet from genitive of host genus name Skogsbergia

	Kabovirus euperipatoidis
	Epithet from genitive of host genus name Euperipatoides

	Vermilivirus xestocephali
	Epithet from genitive of host genus name Xestocephalus

	Vermilivirus nilaparvatae
	Epithet from genitive of host genus name Nilaparvata

	Alphathripnivirus frankliniellae
	Epithet from genitive of host genus name Frankliniella

	Betathripnivirus megalurothripis
	Epithet from genitive of host genus name Megalurothrips

	Gammaserinivirus urocteae
	Epithet from genitive of host genus name Uroctea

	Betaserinivirus microdipoenae
	Epithet from genitive of host genus name Microdipoena
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	Epithet from genitive of host genus name Araniella
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	Epithet from genitive of host genus name Cheiracanthium

	Alphabifidnivirus poecilobdellae
	Epithet from genitive of host genus name Poecilobdella

	Alphabifidnivirus whitmaniae
	Epithet from genitive of host genus name Whitmania
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	Epithet from genitive of host genus name Haemadipsa

	Alphacontinivirus cionae
	Epithet from genitive of host genus name Ciona
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	Abstract of Taxonomy Proposal: 

	
Description of current taxonomy:
The order Nidovirales (Riboviria: Orthornavirae: Pisuviricota: Pisoniviricetes) currently includes 130 species, 79 subgenera, 48 genera, 27 subfamilies, 14 families, and 8 suborders. A substantial share of these taxa covers viruses that were identified exclusively in invertebrate hosts.

Proposed taxonomic change(s):
Expansion of the order by 8 new families, 34 new genera, and 43 new species. All new taxa are for viruses from invertebrate hosts.

Demarcation criteria for new taxon/taxa:
We used patristic pairwise distances (PPD) that were calculated using FastTree 2.1.4 SSE3 ML phylogeny based on a multiple sequence alignment (MSA) of five concatenated protein domains (3CLpro, NiRAN, RdRp, ZBD and HEL1) as demarcation criterion for taxa at each of the following three ranks: family, genus, and species. Commonly, the PPD thresholds are selected as local minima in the clustering cost (CC) distribution, with CC=0 corresponding to an optimal solution (when available) without any violating distances (see below for details).

Justification:
Establishment of the new taxa within the order Nidovirales is based on the presence of five nidovirus-wide conserved replicative protein domains, and using these domains for phylogeny analysis and for pairwise distance-based hierarchical classification assisted by DivErsity pArtitioning by hieRarchical Clustering (DEmARC).




	· Text of Taxonomy proposal:  


	
Description of current taxonomy:
The order Nidovirales (Riboviria: Orthornavirae: Pisuviricota: Pisoniviricetes) currently includes 130 species from 79 subgenera, 48 genera, 27 subfamilies, 14 families, and 8 suborders. Six of the established families (Abyssoviridae, Medioniviridae, Mesoniviridae, Mononiviridae, Roniviridae, Euroniviridae) from four suborders exclusively cover viruses with invertebrate hosts, whereas the other 8 families (Arteriviridae, Cremegaviridae, Gresnaviridae, Olifoviridae, Coronaviridae, Naghoshaviridae, Nanhypoviridae, Tobaniviridae) encompass viruses with vertebrate hosts.

Proposed taxonomic change(s):
We propose the expansion of the order Nidovirales by 8 new families, 34 new genera, and 43 new species. The exemplar viruses that type the new species are all associated with invertebrate hosts. Their coding-complete genome sequences are reported in [1-4]. Phylogenetic trees for the three taxonomy ranks are shown in Figures 1–3, with newly proposed taxa highlighted in green. We do not assign the newly proposed viral taxa to the suborder, subfamily and subgenus ranks because of insufficient support for the established classification thresholds at these ranks (see below) and the revision of a considerable number of established taxa that the application of the currently best supported thresholds at these ranks would cause. Many of the new taxa are represented by only single viruses (singletons), and we believe that an expanded virus sampling is required to enable a confident classification at the subgenus, subfamily, and suborder ranks in the future.

Demarcation criteria for new taxon/taxa:
Demarcation of species, genus and family ranks was established using coding-complete nidovirus genome sequences and thresholds of 0.0402, 0.9656, and 2.7727 patristic pairwise distance (PPD) that were calculated for the concatenated amino acid sequences of five order-wide conserved domains 3CL-like protease (3CLpro), nidovirus nucleotidyltransferase (NiRAN), RNA-directed RNA polymerase (RdRp), Zinc-binding domain (ZBD) and superfamily 1 helicase (HEL1). The intra-cluster PPD ranges and PPD thresholds are shown in Figure 4. The three PPD thresholds were chosen by minimizing the optimization criterion, clustering cost (CC), which was zero (species, genus ranks) or very close to zero (0.00385, family rank).

Justification:
All viruses classified in this proposal are recognized as nidoviruses based on the presence of five conserved replicative domains (3CLpro, NiRAN, RdRp, ZBD and HEL1) and the phylogeny reconstructed based on these five domains. The synteny of these five protein domains is a hallmark feature of nidoviruses and has not been observed in viruses from other orders. The five domains include the nidovirus genetic markers NiRAN and ZBD linked to HEL1 [5]. All viruses classified in this proposal are represented by coding-complete genomes and thus qualify for inclusion in the Nidovirales taxonomy. They comprise viruses with unsegmented genomes, viruses with bisegmented genomes and a single virus with a trisegmented genome [1-4]. The new viral genome sequences are available from NCBI/GenBank (Supplementary Table 1) with three exceptions that can be publicly accessed through the China National GeneBank DataBase (CNGBdb) [6], as described in the Supplementary Text.

Previous and already approved nidovirus taxonomy proposals as well as the currently proposed hierarchical classification of nidoviruses have been developed within the computational DivErsity pArtitioning by hieRarchical Clustering (DEmARC) framework [7-13]. For nidoviruses, the DEmARC analysis is applied to a multiple sequence alignment (MSA) of five concatenated protein domains (3CLpro, NiRAN, RdRp, ZBD and HEL1). The 141 invertebrate viruses included in the DEmARC analysis were from the following three subsets: 90 reference sequences that are members of established taxa, 40 newly described viruses that were included in the current taxonomy update and an accompanying taxonomy proposal (see below), and 11 newly described viruses that were not included in the current taxonomy update because their genome sequences were either coding-incomplete (but covering coding regions of the five analyzed domains) or not available in a public database. Although sequences from the latter subset did not qualify for inclusion into the taxonomy updated, we used them for the DEmARC analysis to maximize the available virus sampling, also having in mind the stability of the proposed classification and its taxa upon future taxonomy updates.

From the 5-domain MSA, a maximum likelihood (ML) phylogeny was reconstructed using FastTree 2.1.4 SSE3, and patristic pairwise distances (PPDs) were obtained from this tree. PPD thresholds for demarcating taxa at the three classification ranks were selected as follows. All local minima in the CC distribution were considered as candidate thresholds. From these, optimal PPD thresholds satisfied the following requirements. First, the clusters formed under these thresholds were monophyletic in the ML tree of the respective nidovirus subset. Second, all intra- and inter-cluster PPDs were (predominantly) smaller and (predominantly) larger, respectively, than the respective threshold. If all intra- and inter-cluster PPDs, respectively, were smaller and larger than the respective threshold, such clustering has the optimal cost of zero (CC=0). Third, we ensured that there were no conflicts between the current Nidovirales taxonomy and the newly proposed classification for established taxa, e.g., no split or merge of established clusters at these three ranks. One PPD threshold (value of 0.0402) with a CC=0 resulted in 80 clusters of which 25 corresponded to already classified species, 44 represented newly proposed species (including one from the accompanying taxonomy proposal) and the remaining 11 were not included in the final classification because the genome sequences of the prototype viruses were either coding-incomplete or not available in a public database (Table 1, Figure 2, Supplementary Table 1). Another PPD threshold (value of 0.9656) with a CC=0 resulted in 53 clusters of which 12 corresponded to already classified genera, 35 represented newly proposed genera (including one from the accompanying taxonomy proposal) and the remaining 6 were not included in the final classification because the genome sequences of the type viruses were either coding-incomplete or not available in a public database (Table 1, Figure 3, Supplementary Table 1). And a third PPD threshold (value of 2.7727) with a CC=0.00385 resulted in 16 clusters of which 6 corresponded to already classified families, 9 represented newly proposed families (including one from the accompanying taxonomy proposal) and the remaining 1 was not included in the final classification because the genome sequence of the type virus was coding-incomplete (Table 1, Figure 4, Supplementary Table 1).

Importantly, all proposed new viral taxa are monophyletic (Figure 2-4). In particular, all newly proposed virus families have SH-like root support >90% except the family Megarnaviridae, which has a support >70% (Figure 4). Several of the nine newly proposed viral families are for viruses with unique genomic organizations, as shown for virus representatives in Figure 5. In addition, viruses of many of the new genus and family taxa have unique components in their encoded proteomes [1-4], some of which constitute potential markers that we did not specifically used when delineating taxa in the proposal.

Note that an accompanying taxonomy proposal for the family Megarnaviridae (establishment of one family, one genus and one species) has been submitted in parallel, on which some of the authors of the current proposal are co-authors. Although there are differences in the choices of protein domains analyzed using DEmARC (3CLpro+NiRAN+RdRp+ZBD+HEL1 here vs. RdRp in the other proposal), the resulting classifications and proposed taxa names are in full agreement. Genome length is in the range from 38 to 64 kb in the proposed family Megarnaviridae, and an expanded future sampling of viruses from this family is needed to decide whether the “megarna” word stem, reflecting very long RNA genome length, should be connected to a lower rank rather than the whole family. Moreover, due to the basal position of Crassostrea gigas nidovirus (CgNV) – the virus with a 64-kb genome that prompted the “megarna” family word stem – and the moderate support of the root of the Megarnaviridae family (Figure 4), an increased virus sampling may also result in a split of the proposed virus family into two separate virus families in the future.
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	Tables, Figures:  



Table 1. Taxa increase and support in the 2026 update for invertebrate nidoviruses.
	Rank
	Taxa #
	Threshold 2026
	Support 2026

	
	current
	2026
	PPD1
	PUD2
	CC

	Family
	6
	15
	2.772
	70.8
	0.00385

	Genus
	12
	47
	0.989
	45.0
	0

	Species
	25
	69
	0.049
	3.6
	0


1Pairwise patristic distance (PPD) values are used as demarcation thresholds and account for repeated replacements of amino acid residues and thus may exceed 1.
2Pairwise uncorrected distance (PUD) values were deduced from PPD values for which the number of clusters (taxa) remained constant. PUD values were calculated as the % of different residues in the compared proteins.


[image: ]Figure 1. Intra-group genetic divergence in taxa at the three hierarchical ranks by DEmARC. PPD ranges of the three ranks (from left to right: species, genus, family) that are demarcated according to PPD thresholds (Table 1) are highlighted with distinct colors. For simplicity, identities of clusters at the lowest species rank are indicated by virus acronyms (left axis); the number of available unique virus sequences of the respective species are shown in brackets. Viruses belonging to newly proposed species are indicated in green; viruses excluded from the final taxonomy update (see main text) are in red. Box-and-whisker graphs were used to plot distributions of distances between viruses belonging to the same taxon on the candidate classification level under consideration, but belonging to different taxa on the previous level. The boxes span from the first to the third quartile and include the median (bold line); and the whiskers (dashed lines) extend to the extreme values. No box-and whisker graphs are provided for singleton taxa that include a single virus.
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Figure 2. Current and proposed species of invertebrate nidoviruses. Proposed newly classified viruses and the respective taxa are indicated in green. The ML phylogenetic tree is mid-point rooted. Branch support was estimated using the Shimodaira-Hasegawa-like approximate likelihood ratio test (SH-aLRT) with 1,000 replicates, whose results are depicted with white/black shades of dots at the internal nodes, according to three brackets detailed within the key-box in the upper-left corner.
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Figure 3. Current and proposed genera of invertebrate nidoviruses. Proposed newly classified viruses and the respective taxa are indicated in green. The ML phylogenetic tree is mid-point rooted. Branch support was estimated using the Shimodaira-Hasegawa-like approximate likelihood ratio test (SH-aLRT) with 1,000 replicates, whose results are depicted with white/black shades of dots at the internal nodes, according to three brackets detailed within the key-box in the upper-left corner.
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Figure 4. Current and proposed families of invertebrate nidoviruses. Proposed newly classified viruses and the respective taxa are indicated in green. The ML phylogenetic tree is mid-point rooted. Branch support was estimated using the Shimodaira-Hasegawa-like approximate likelihood ratio test (SH-aLRT) with 1,000 replicates, whose results are depicted with white/black shades of dots at the internal nodes, according to three brackets detailed within the key-box in the upper-left corner.
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Figure 5. Genome maps of a type viruses for each of the 9 newly proposed nidovirus families. Gray rectangles are open reading frames (ORFs). The five conserved replicative protein domains used in the DEmARC analysis are highlighted by color.
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