[image: ]	





The International Committee on Taxonomy of Viruses
Taxonomy Proposal Form, 2026 

Part 1a: Details of taxonomy proposals

	Title:   
	Create eight new species in the subfamily Deltarhabdovirinae and one new species in the genus Alphaplatrhavirus (Mononegavirales: Rhabdoviridae)

	Code assigned: 
	2026.003M.N.v1.Deltarhabdovirinae_Alphaplatrhavirus_9nsp



	Author(s), affiliation and email address(es):  

	Given name (+middle initial(s))
	Surname
	Affiliation 
	Email address 
	Corr. author(s)  


	Peter J
	Walker
	School of Chemistry and Molecular Biosciences, The University of Queensland, St Lucia, Australia
	peter.walker@uq.edu.au
	X

	Nicolas
	Bejerman
	Consejo Nacional de Investigaciones
Científicas y Técnicas and Instituto Nacional de Tecnología Agropecuaria, Argentina
	nicobejerman@gmail.com
	

	Kim R
	Blasdell
	CSIRO Biosecurity, Geelong, Australia
	kim.blasdell@csiro.au
	

	Humberto
	Debat
	Instituto Nacional de Tecnología Agropecuaria, Argentina
	humbertodebat@gmail.com
	

	Ralf G
	Dietzgen
	University of Queensland, St Lucia, Australia
	r.dietzgen@uq.edu.au
	

	Anthony R
	Fooks
	Animal and Plant Health Agency, Addlestone, UK
	Tony.Fooks@apha.gov.uk
	

	Juliana
	Freitas-Astúa
	EMBRAPA Mandiocae e Fruticultura, Cruz das Almas, Brazil
	juliana.astua@embrapa.br
	

	Kyle
	Garver
	Pacific Biological Station, Fisheries and Oceans Canada, Nanaimo, Canada
	kyle.garver@dfo-mpo.gc.ca
	

	Pedro L
	Ramos-Gonzáles
	Instituto Biológico, São Paulo, Brazil
	plrg1970@gmail.com
	

	Hideki
	Kondo
	Okayama University, Kurashiki, Japan
	hkondo@rib.okayama-u.ac.jp
	

	Robert B
	Tesh
	University of Texas Medical Branch, Galveston, USA
	Rbtesh22@gmail.com
	

	Noel
	Tordo
	Institut Pasteur, Conakry, Guinée
	ntordo@pasteur.fr
	

	Nikos
	Vasilakis
	University of Texas Medical Branch, Galveston, USA
	nivasila@utmb.edu
	

	Anna E
	Whitfield
	NC State University, Raleigh, USA
	awhitfi@ncsu.edu
	





Part 1b: Taxonomy Proposal Submission 
	ICTV Subcommittee: 

	Animal DNA Viruses and Retroviruses
	
	Bacterial viruses
	

	Animal minus-strand and dsRNA viruses
	X
	Fungal and protist viruses
	

	Animal positive-strand RNA viruses
	
	Plant viruses
	

	Archaeal viruses
	
	General -
	



	List the ICTV Study Group(s) that have seen or have been involved in creating this proposal:

	Rhabdoviridae Study Group


	Optional – complete only if formally voted on by an ICTV Study Group: 

	Study Group
	Number of members

	
	Votes in support
	Votes against
	No vote

	Rhabdoviridae SG
	14
	0
	

	
	
	
	





	Submission date:
	  17/08/2026




Part 1c: Feedback from ICTV Executive Committee (EC) meeting 
	Executive Committee Meeting Decision code:
	X

	A – Accept
	

	Ac – Accept subject to revision by relevant subcommittee chair. No further vote required
	

	U – Accept without revision but with re-evaluation and email vote by the EC
	

	Uc – Accept subject to revision and re-evaluation and email vote by the EC
	

	Ud – Deferred to the next EC meeting, with an invitation to revise based on EC comments
	

	J - Reject
	

	W - Withdrawn
	



	Comments from the Executive Committee:

	





Part 1d: Revised Taxonomy Proposal Submission 
	Response of proposer: 

	





	Revision date:
	








Part 3: TAXONOMIC PROPOSAL
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	Etymology (origin) of proposed taxonomic names: 

	Taxon name 
	Etymology of the term

	Alphahymrhavirus chilonis
	From Cotesia chilonis, the species of parasitic wasp in which the exemplar virus was detected.

	Alphahymrhavirus hangzhou
	From Hangzhou, China, one of three locations from which the sample bearing the exemplar virus sequence was collected.

	Alphahymrhavirus hubei
	From Hubei Province, China, the collection locality of the exemplar virus.

	Stangrhavirus janthinomys
	From Haemagogus janthinomys, the species of mosquito in which the exemplar virus was detected.

	Betaricinrhavirus northfork
	From North Fork, the location in Garrapata State Park, California, from which ticks bearing the exemplar virus were collected.

	Gammaricinrhavirus yunnan
	From Yunnan Province, China, the location from which the shrew bearing the exemplar virus was collected.

	Gammaricinrhavirus wufeng
	From Wufeng, the location in Yunnan Province, China, from which the shrew bearing the exemplar virus was collected.

	Rovyrhavirus 
	From rovyktys virus, the exemplar virus of the sole current species in the new genus, and rhabdovirus. Rovyktys (meaning ‘bigger’) was derived from High Valyrian language from the fantasy series, Game of Thrones.

	Rovyrhavirus rovyktys
	From rovyktys virus, the exemplar virus.

	Alphaplatrhavirus dracula
	From Crocidura dracula, the species of shrew in which the exemplar virus was detected.
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	Abstract of Taxonomy Proposal: 

	Description of current taxonomy:
The family Rhabdoviridae (order Mononegavirales) includes the subfamilies Alpharhabdovirinae, Betarhabdovirinae, Gammarhabdovirinae and Deltarhabdovirinae, and three genera (Alphaplatrhavirus, Betaplatrhavirus and Gammaplatrhavirus) that are not assigned to a subfamily. The family comprises negative-sense RNA viruses of vertebrates, invertebrates and plants.
Proposed taxonomic change(s):
In the subfamily Deltarhabdovirinae, we propose the creation of seven new species in four existing genera, Alphahymrhavirus (3), Stangrhavirus (1), Betaricinrhavirus (1), Gammaricinrhavirus (2), and a new genus (Rovyrhavirus) containing one new species.  We also propose one new species in the unassigned genus Alphaplatrhavirus. Each new species is represented by an exemplar virus with a coding-complete genome sequence available from GenBank.
Demarcation criteria for new taxon/taxa:
Candidate viruses were assessed against the established amino acid sequence divergence, genome organisation, serological, and ecological criteria defined for each genus in the Rhabdoviridae chapter of the online ICTV Report. Species demarcation criteria are defined for the proposed new genus.
Justification:
Each candidate virus exceeds the relevant genus demarcation thresholds relative to all existing and proposed species in its genus.



	Text of Taxonomy proposal:  

	Description of current taxonomy:
The subfamily Deltarhabdovirinae (Rhabdoviridae: Mononegavirales) currently comprises 11 genera and 39 species. The genus Alphaplatrhavirus currently comprises 18 species.

Proposed taxonomic change(s):

1. Create three new species in the genus Alphahymrhavirus

Cotesia chilonis rhabdo-like virus (CchRLV; strain C) was detected by metagenomic sequencing of a parasitic wasp (Cotesia chilonis) collected in 2023 in Yongxiu County, Jiangxi Province, China (GenBank entry only).  Hangzhou rhabdovirus 1 (HzRV1; strain EHMFY134833) was detected by metagenomic sequencing of a pooled sample of striped rice borers (Chilo suppressalis) collected in 2016 at three locations (Zhejiang, Hangzhou and Fuyang) from rice fields in China (BioProject PRJNA629998). Hubei rhabdo-like virus 1 (HbRLV1; strain QTM25107) was detected by metagenomic sequencing of damselflies/dragonflies (order Odonata) collected in 2013 in Hubei Province in China [8]. 

We propose that CchRLV be assigned to the new species Alphahymrhavirus chilonis, HzRLV1 be assigned to the new species Alphahymrhavirus hangzhou, and HbRLV1 be assigned to the new species Alphahymrhavirus hubei. 

Ecology
Alphahymrhaviruses have been detected only by metagenomic sequencing. They have been detected previously only in insects of the order Hymenoptera, including ants and wasps. Several of the wasps in which alphahymrhaviruses have been detected (Pompilus cinereus, Chrysura radians, Chlorion hirtum and Lariophagus distinguendus) are parasitic, laying their eggs in or on the bodies of other insects. The detection of CchRLV in the parasitic wasp Cotesia chilonis is consistent with this ecology. The insects in which the wasps lay eggs include damselflies, dragonflies and rice borers, which are major hosts of parasitic wasps of several species. The central location of HzRLV1 and HbRLV1 (Figure 1) in the alphahymrhavirus clade strongly suggests that parasitic wasps are their true hosts (see below). A search of the HbRLV1 source library (Odonata mix Hubei; SRR3401072) [8] detected low abundance of a putative parasitoid wasp-derived cytochrome C oxidase 1 sequence (Jiaming Huang and Mang Shi, personal communication). However, as a mixed library, its exact origin is uncertain.


Phylogenetic analysis
Based on ML trees using the complete L protein sequences CchRLV, HzRLV1 and HbRLV1 fall with the alphahymrhaviruses in a well-supported monophyletic clade (Figure 1). Within the alphahymrhavirus clade, all three viruses are ancestral to a sub-clade containing several viruses from parasitic wasps including Lariophagus distinguendus negative strand RNA virus 1 (LdNSV1; species Alphahymrhavirus distinguendus), hymenopteran rhabdo-related virus 109 (HyRRV109; species Alphahymrhavirus hirtum) and hymenopteran rhabdo-related virus 46 (HyRRV46; species Alphahymrhavirus radians), and descendent to another sub-clade also containing a virus from a parasitic wasp,  hymenopteran rhabdo-related virus 38 (HyRRV38; Alphahymrhavirus cinereus).

Genome organisation
The coding complete genome sequence of CchRLV (GenBank PX480012; 12,322 nt), HzRLV1 (GenBank MZ209651; 11,892 nt) and HbRLV1 (GenBank KX884422; 11,834 nt) have been reported. The genomes lack only the 3' and 5' termini. The genome organisations are similar to those of other alphahymrhaviruses, containing only the five canonical rhabdovirus structural protein genes (N, P, M, G and L) (Figure 2).

Amino acid sequence identities
Pairwise sequence identities (p-distances) calculated in MEGA7 from ClustalW amino acid sequence alignments indicate that HzRLV1 and HbRLV1 are most closely related to each other in the L, N and G proteins (51.5%, 36.4% and 21.7% identity, respectively). CchRLV is most closely related to Xiangshan rhabdo-like virus 3 (XsRLV3; species Alphahymrhavirus xiangshan) in the L and N proteins (45.1% and 28.4% identity, respectively) and to Ectemnius rhabdovirus (EctRV; species Alphahymrhavirus ectemnius) in the G protein (22.6% identity) (Tables 1–3).

Species demarcation criteria
Viruses assigned to different species within the genus Alphahymrhavirus have several of the following characteristics: A) minimum amino acid sequence divergence of 10% in N proteins; B) minimum amino acid sequence divergence of 10% in the L proteins; C) minimum amino acid sequence divergence of 15% in G proteins; D) significant differences in genome organisation as evidenced by numbers and locations of ORFs; E) can be distinguished in virus neutralisation tests; and F) occupy different ecological niches as evidenced by differences in invertebrate hosts.

All three viruses meet demarcation criteria A, B and C. The genome organisations are similar to those of other alphahymrhaviruses (criterion D). Neutralisation tests (criterion E) have not been conducted as no virus isolates are currently available. The species of insect in which each was detected has not been reported previously, noting that the source insects of HzRLV1 and HbRLV1 may not be the true hosts in which virus replication is supported (criterion F).

2. Create one new species in the genus Stangrhavirus

Curionopolis stangrhavirus 2 (CurSRV2; strain AR866452/RHABD) was detected by metagenomic sequencing in mosquitoes (Haemagogus janthinomys) collected in 2019 at Curionopolis, Para State, Brazil [3]. 

We propose that CurSRV2 be assigned to the new species Stangrhavirus janthinomys.

Ecology
Stangrhaviruses have been discovered by viral metagenomic sequencing of Culex spp. or Deinocerites spp. mosquitoes from various parts of the world. They include Guadeloupe Culex rhabdovirus (GCRV; species Stangrhavirus guadeloupe) which was first detected in Culex quinquefasciatus mosquitoes collected in Guadeloupe [7], in Deinocerites sp. mosquitoes collected in Grenada (but named Grenada mosquito rhabdovirus 1) [11], and in Culex quinquefasciatus and Aedes aegypti mosquitoes collected in Mato Grosso State, Brazil (but named cururu virus) [5]. The detection of CurSRV2 in mosquitoes collected in Para State, Brazil is consistent with the known ecology of stangrhaviruses. 


Phylogenetic analysis
Based on ML trees using the complete L protein sequences CurSRV2 falls with the stangrhaviruses in a well-supported monophyletic clade. CurSRV2 lies in a subclade with GCRV which is ancestral to the other members of the genus (Figure 1).

Genome organisation
The genome sequence of CurSRV2 (GenBank PQ673819; 14,289 nt) has been reported. The genome lacks only the 3' and 5' termini as well as a short (estimated 21 nt) sequence at the start of the N ORF. The genome organisation is similar to those of other stangrhaviruses, containing the five canonical rhabdovirus structural protein genes (N, P, M, G and L) and an additional gene between G and L encoding a small protein (U1) that is homologous with the corresponding proteins of other stangrhaviruses (Figure 3).

Amino acid sequence identities
Pairwise sequence identities (p-distances) calculated in MEGA7 from ClustalW amino acid sequence alignments indicate that CurSRV2 is most closely related to GCRV in the L, N and G proteins (50.1%, 27.6% and 33.6% identity, respectively) (Tables 4–6).

Species demarcation criteria
Viruses assigned to different species within the genus Stangrhavirus have several of the following characteristics: A) minimum amino acid sequence divergence of 10% in the N proteins; B) minimum amino acid sequence divergence of 10% in the L proteins; C) minimum amino acid sequence divergence of 15% in the G proteins; D) significant differences in genome organisation as evidenced by numbers and locations of ORFs; E) they can be distinguished in virus neutralisation tests; and F) they occupy different ecological niches as evidenced by differences in vertebrate hosts and or arthropod vectors.

CurSRV2 meets demarcation criteria A, B and C. The genome organisation is similar to those of other stangrhaviruses (criterion D). Neutralisation tests (criterion E) have not been conducted as no virus isolate is currently available. The species of mosquito in which CurSRV2 was detected is novel for viruses in the genus (criterion F).

3. Create one new species in the genus Betaricinrhavirus

North Fork virus (NFV; strain CA024) was detected by metagenomic sequencing of ticks (Ixodes pacificus) collected in 2018 in Garrapata State Park, California, USA (BioProject PRJNA870442).  

We propose that NFV be assigned to the new species Betaricinrhavirus northfork.

Ecology
All betaricinrhaviruses have been detected by metagenomic sequencing of ticks (order Ixodida) of various species from Connecticut and New York in the USA [10] and from multiple provinces of China. Betaricinrhaviruses have been detected in ticks of the species Ixodes ricinus, Ixodes scapularis, Ixodes persulcatus, and several species of the genus Haemaphsalis. The detection of NFV in ticks from California is consistent with the known ecology. 

Phylogenetic analysis
Based on ML trees using the complete L protein sequences, NFV falls with the betaricinrhaviruses in a well-supported monophyletic clade. It lies in a subclade with Yanbian rhabd tick virus 3 (YbRTV3; species Betaricinrhavirus yanbian) and Tongren rhabd tick virus 1 (TrRTV1; species Betaricinrhavirus tongren) (Figure 1).

Genome organisation
The coding complete sequence of NFV (GenBank PP415847; 11,875 nt) has been reported. The genome lacks only the 3' and 5' termini. The genome organisation is similar to those of several other betaricinrhaviruses, containing the five canonical rhabdovirus structural protein genes (N, P, M, G and L) and an alternative long ORF in the P gene (Figure 3). NFV lacks the long N – P intergenic region that is a feature of the other betaricinrhaviruses that have an alternative long ORF in the P gene.

Amino acid sequence identities
Pairwise sequence identities (p-distances) calculated in MEGA7 from ClustalW amino acid sequence alignments indicate that NFV is most closely related to YbRTV3 in the L protein (45.1% identity), TrRTV1 in the N protein (25.0% identity) and Mudanjiang rhabd tick virus 1 (MjRTV1; species Betaricinrhavirus mudanjiang) in the G protein (23.9% identity) (Tables 7–9).

Species demarcation criteria
Viruses assigned to different species within the genus Betaricinrhavirus have several of the following characteristics: A) minimum amino acid sequence divergence of 10% in N proteins; B) minimum amino acid sequence divergence of 10% in the L proteins; C) minimum amino acid sequence divergence of 15% in G proteins; D) significant differences in genome organisation as evidenced by numbers and locations of ORFs; E) can be distinguished in virus neutralisation tests; and F) occupy different ecological niches as evidenced by differences in arthropod and/ or vertebrate hosts.

NFV meets demarcation criteria A, B and C. The genome organisation is similar to that of several other betaricinrhaviruses which include an alternative long ORF in the P gene, but it lacks the long N – P intergenic region (criterion D). Neutralisation tests (criterion E) have not been conducted as no virus isolate is currently available. The species of tick in which NFV was detected has not been reported as the source of any other betaricinrhavirus (criterion F).

4. Create two new species in the genus Gammaricinrhavirus

Shrew rhabdovirus BIME1 (SRVBIME1; strain SF-SCDW-1) was detected by metagenomic sequencing of shrew (Anourosorex squamipes) collected in 2019 in Yunnan Province, China (BioProject PRJNA1160186).  It was also detected on multiple occasions in the metagenomes of shrew of the same species at the same location in China in 2015 and 2019 (BioProject PRJNA1160186). Wufeng shrew rhabdovirus 2 (WfSRV2; strain FG-CWQ) was detected by metagenomic sequencing of shrew (Episoriculus caudatus) collected in 2015 in Yunnan Province, China (BioProject PRJNA1160186). It was also reported in lung, liver, spleen and kidney tissue of shrew (Anourosorex squamipes) collected in Hubei Province in the winter/spring of 2016/17 [4], and from shrew of the same species collected in Guangdong Province in 2016 [12] and Yunnan Province in 2020 (BioProject PRJNA1160186). 

We propose that SRVBIME1 be assigned to the new species Gammaricinrhavirus yunnan and WfSRV2 be assigned to the new species Gammaricinrhavirus wufeng.

Ecology
Gammaricinrhaviruses have previously been detected by metagenomic sequencing of ticks (order Ixodida). Fuyun tick rhabdovirus (FyTRV; species Gammaricinrhavirus fuyun) was detected by metagenomic sequencing of ticks (Hyalomma sp.) collected in Fuyun, Xinjiang Province, China, in 2019 (Bioproject PRJNA871396). Tacheng tick virus 7 (TcTV7; species Gammaricinrhavirus tacheng) was detected by metagenomic sequencing of ticks (Argas miniatus) collected in Tacheng, Xinjiang Province, China, in 2012. The detection of SRVBIME1 and WfSRV2 in various organs of shrew suggests they may be tick-borne viruses infecting shrew.

Phylogenetic analysis
Based on ML trees using the complete L protein sequences, SRVBIME1 and WfSRV2 fall with the gammaricinrhaviruses in a well-supported monophyletic clade. They lie together in a separate subclade that shares a common ancestor with the subclade containing the two existing members of the genus (Figure 1).

Genome organisation
The coding complete sequences of SRVBIME1(GenBank PQ421804; 13,378 nt) and WfSRV2 (GenBank PQ421813; 13,384 nt) have been reported. The genome lacks only the 3' and 5' termini. The genome organisation is similar to those of several other gammaricinrhaviruses, containing the five canonical rhabdovirus structural protein genes (N, P, M, G and L) and an additional ORF (U1) between the M and G ORFs (Figure 3). All the genomes are of similar overall size. However, the U1 ORF in FyTRV and TcTV7 is in an independent transcriptional unit and encodes a protein of ~35 kDa. In SRVBIME1 and WfSRV2, the U1 ORF precedes the G ORF within the G gene and encodes a small hydrophobic protein of ~7.7 kDa. In SRVBIME1 and WfSRV2, the region preceding the G gene is occupied by a very long untranslated region in the M gene, accounting for the overall similar genome size of all four viruses.

Amino acid sequence identities
Pairwise sequence identities (p-distances) calculated in MEGA7 from ClustalW amino acid sequence alignments indicate that SRVBIME1 and WfSRV2 are most closely related to each other in the L, N and G proteins (68.8%, 82.2% and 53.6% identity, respectively) (Tables 10–12).

Species demarcation criteria
Viruses assigned to different species within the genus Gammaricinrhavirus have several of the following characteristics: A) minimum amino acid sequence divergence of 10% in the N proteins; B) minimum amino acid sequence divergence of 10% in the L proteins; C) minimum amino acid sequence divergence of 15% in the G proteins; D) significant differences in genome organisation as evidenced by numbers and locations of ORFs; E) they can be distinguished in virus neutralisation tests; and F) they occupy different ecological niches as evidenced by differences in vertebrate hosts and or arthropod vectors.

SRVBIME1 and WfSRV2 meet demarcation criteria A, B and C. The genome organisations are similar to those of other viruses in the genus but vary in the size and transcriptional processing of the additional ORF in the region between M and G (criterion D). Neutralisation tests (criterion E) have not been conducted as no virus isolates are currently available. Whereas existing members of the genus have been detected directly in ticks, members of the proposed new species have been detected in various species of shrew, possibly infested with ticks (criterion F).

5. Create the new genus Rovyrhavirus including one new species

Rovyktys virus (ROVRV; strain SNO2) was detected by metagenomic sequencing of Nearctic phantom midges (Chaoborus americanus) collected in Washington State, USA, in 2019 [1].

We propose that ROVRV be assigned to the subfamily Deltarhabdovirinae, to the new genus Rovyrhavirus, and to the new species Rovyrhavirus rovyktys.

Ecology
ROVRV is unique amongst rhabdoviruses identified to date, being detected in a non-haematophagous midge from a genus with members that are found commonly in freshwater lakes all around the world. 

Phylogenetic analysis
Based on ML trees using the complete L protein sequences ROVRV falls on a unique branch that is deeply ancestral to the clade of mosquito viruses in the genus Stangrhavirus. The node linking these genera has good bootstrap support (Figure 1).

Genome organisation
The coding complete sequence of ROVRV (GenBank ON059792; 16,105 nt) has been reported. The genome lacks only the 3' and 5' termini. The genome contains the five canonical rhabdovirus structural protein genes (N, P, M, G and L) and an additional gene (U1) between the G and L genes encoding a small basic protein of 72 amino acids (~8.4 kDa) that is relatively rich in serine residues. The genome is relatively large compared to other rhabdoviruses due primarily to very large P and L ORFs and long untranslated regions in the U1 gene (Figure 3)

Amino acid sequence identities
This is currently the only member of the new genus.


Species demarcation criteria
The demarcation criteria will be set as follows for future members of the genus, based on criteria commonly used for other genera in the subfamily Deltarhabdovirinae.

Viruses assigned to different species within the new genus Rovyrhavirus have several of the following characteristics: A) minimum amino acid sequence divergence of 10% in N proteins; B) minimum amino acid sequence divergence of 10% in the L proteins; C) minimum amino acid sequence divergence of 15% in G proteins; D) significant differences in genome organisation as evidenced by numbers and locations of ORFs; E) can be distinguished in virus neutralisation tests; and F) occupy different ecological niches as evidenced by differences in invertebrate hosts.

6. Create one new species in the genus Alphaplatrhavirus (a genus not currently assigned to a subfamily)

Shrew rhabdovirus BIME3 (SRVBIME3; strain YM1-CWDS) was detected by metagenomic sequencing of Dracula shrew (Crocidura dracula) collected in 2020 in Yunnan Province, China (BioProject PRJNA1160186). 

We propose that SRVBIME3 be assigned to the new species Alphaplatrhavirus dracula.

Ecology
Alphaplatrhaviruses have been detected by metagenomic sequencing of platyhelminths that parasitise invertebrate and vertebrate hosts [6]. These include cestode worms (Triaenophorus nodulosus and Schistocephalus solidus) and trematode worms (Microphallus sp.2 LB-2020, Sphaeridiotrema pseudoglobulus, Schistosoma turkestanicum, Metorchis orientalis and Dicrocoelium dendriticum). Fox fecal rhabdovirus (species Alphaplatrhavirus vulpes) was detected by metagenomic sequencing of feces from a fox (Vulpes vulpes) collected in Spain [2]. Other alphaplatrhaviruses have been detected by metatranscriptomic sequencing of various visceral organs of bats, shrews and fish [4, 9]. No isolates are currently available for any of these viruses. Available evidence suggests that those alphaplatrhaviruses detected in vertebrates are likely due to platyhelminth infestation.

Phylogenetic analysis
Based on ML trees using the complete L protein sequences, SRVBIME3 falls with the alphaplatrhaviruses in a well-supported monophyletic clade. It lies in a subclade with Wufeng shrew rhabdovirus 5 (WfSRV5; species Alphaplatrhavirus wufeng) and Jingmen bat rhabdovirus 2 (JmBRV2; species Alphaplatrhavirus ricketti) (Figure 1).

Genome organisation
The coding complete sequence of SRVBIME3 (GenBank PQ421799; 16,385 nt) has been reported. The genome lacks only the 3' and 5' termini. The genome organisation is similar to those of many other alphaplatrhaviruses, containing the five canonical rhabdovirus structural protein genes (N, P, M, G and L) and several ORFs between G and L encoding small proteins, including a predicted class 1 viroporin. In SRVBIME3, this region contains three ORFs, each within an individual transcriptional unit (gene) and with long untranslated regions (Figure 4).

Amino acid sequence identities
Pairwise sequence identities (p-distances) calculated in MEGA7 from ClustalW amino acid sequence alignments indicate that SRVBIME3 is most closely related to JmBRV2 in the L and N proteins (36.2%, and 23.7% identity, respectively) and to WfSRV5 in the G protein (28.8% identity) (Tables 13–15).

Species demarcation criteria
Viruses assigned to different species within the genus Alphaplatrhavirus have several of the following characteristics: A) minimum amino acid sequence divergence of 10% in N proteins; B) minimum amino acid sequence divergence of 10% in the L proteins; C) minimum amino acid sequence divergence of 15% in G proteins; D) significant differences in genome organisation as evidenced by numbers and locations of ORFs; E) can be distinguished in virus neutralisation tests; and F) occupy different ecological niches as evidenced by differences in arthropod and/ or vertebrate hosts.

SRVBIME3 meets demarcation criteria A, B and C. The genome organisation is similar to those of other alphaplatrhaviruses but varies in the number and spacing of small ORFs between the G and L genes (criterion D). Neutralisation tests have not been conducted as no virus isolate is currently available (criterion E). Several alphaplatrhaviruses have been detected in shrew (of different species); however, an unidentified infesting platyhelminth is the likely to be the true host of the virus (criterion F).
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Figure 1. The evolutionary history was inferred from a multiple sequence alignment of complete L protein sequences of 77 rhabdoviruses that are currently assigned to species in the subfamily Deltarhabdovirinae and the unassigned genera Alphaplatrhavirus, Betaplatrhavirus and Gammaplatrhavirus, as well as 9 viruses proposed to be assigned to new species (highlighted in red). The alignment was constructed in MAFFT using the E-INS-I iterative refinement method.  Phylogenetically informative sites were selected from the alignment using TrimAl, resulting in 1335 positions in the final dataset. The mid-rooted tree was inferred in MEGA11 by using the Maximum Likelihood method based on the best-fit Le and Gascuel model with a gamma distribution of evolutionary rates and invariable sites. The tree with the highest log likelihood (-175857.23) is shown. Initial tree(s) for the heuristic search were obtained automatically by applying Neighbor-Join and BioNJ algorithms to a matrix of pairwise distances estimated using a JTT model, and then selecting the topology with superior log-likelihood values. The tree is drawn to scale, with branch lengths measured in the number of substitutions per site. Bootstrap values (100 iterations) are shown for each node.
[image: ]
Figure 2. Schematic illustration of the genome organisations of alphahymrhaviruses. Arrows represent long open reading frames (ORFs) with the N, P, M, G and L ORFs shown. Other alternative ORFs which may or may not be expressed are shown in grey.
[image: ]
Figure 3. Schematic illustration of the genome organisations of stangrhaviruses, betaricinrhaviruses and gammaricinrhaviruses. Arrows represent long open reading frames (ORFs) with the N, P, M, G and L ORFs shown. In stangrhaviruses, additional ORFs between the G and L genes are shown in green and dark blue, and an alternative ORF in the M gene of Stang virus is shown in grey. In betaricinrhaviruses, alternative ORFs in the P gene of several member viruses is shown in red. In gammaricinrhaviruses, additional ORFs between the M and G genes are shown in orange and sky blue. 
[image: ]
Figure 4. Schematic illustration of the genome organisations of the single rovyrhavirus and the alphaplatrhaviruses. Arrows represent long open reading frames (ORFs) with the N, P, M, G and L ORFs shown. In rovyktys virus, the additional ORFs in the G and L genes are shown in light blue. In alphaplatrhaviruses, additional and alternative ORFs are shown in grey with those encoding predicted class I viroporins shown in yellow.
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Table 1. Alphahymrhavirus L protein amino acid sequence identities (%)

	
	LnegV2
	LdNSRV1
	XsRLV3
	HRRV38
	HRRV46
	HRRV109
	EARV
	EctRV
	HzRV1
	HbRLV1
	CchRLV

	LnegV2
	
	
	
	
	
	
	
	
	
	
	

	LdNSRV1
	39.4
	
	
	
	
	
	
	
	
	
	

	XsRLV3
	41.3
	48.2
	
	
	
	
	
	
	
	
	

	HRRV38
	49.0
	39.3
	40.6
	
	
	
	
	
	
	
	

	HRRV46
	41.8
	48.0
	50.4
	40.0
	
	
	
	
	
	
	

	HRRV109
	41.3
	48.4
	51.0
	39.9
	64.5
	
	
	
	
	
	

	EARV
	56.7
	39.9
	41.0
	48.8
	41.9
	40.7
	
	
	
	
	

	EctRV
	48.4
	38.4
	40.5
	47.1
	40.3
	39.6
	47.2
	
	
	
	

	HzRV1
	39.9
	41.5
	40.9
	39.4
	42.1
	40.9
	38.7
	37.8
	
	
	

	HbRLV1
	40.0
	41.5
	41.4
	38.0
	41.4
	42.3
	39.1
	38.5
	51.5
	
	

	CchRLV
	38.0
	41.0
	41.5
	37.2
	41.6
	41.5
	38.0
	37.8
	38.1
	38.1
	




Table 2. Alphahymrhavirus N protein amino acid sequence identities (%)

	
	LnegV2
	LdNSRV1
	XsRLV3
	HRRV38
	HRRV46
	HRRV109
	EARV
	EctRV
	HzRV1
	HbRLV1
	CchRLV

	LnegV2
	
	
	
	
	
	
	
	
	
	
	

	LdNSRV1
	25.1
	
	
	
	
	
	
	
	
	
	

	XsRLV3
	22.5
	37.1
	
	
	
	
	
	
	
	
	

	HRRV38
	33.3
	24.0
	20.1
	
	
	
	
	
	
	
	

	HRRV46
	27.7
	37.6
	44.4
	24.2
	
	
	
	
	
	
	

	HRRV109
	24.6
	38.3
	40.7
	23.1
	55.5
	
	
	
	
	
	

	EARV
	44.3
	23.2
	23.9
	31.6
	24.3
	23.6
	
	
	
	
	

	EctRV
	28.1
	20.7
	22.5
	25.1
	22.0
	21.1
	27.5
	
	
	
	

	HzRV1
	21.0
	30.7
	30.8
	21.8
	31.5
	29.9
	22.6
	19.4
	
	
	

	HbRLV1
	22.5
	32.4
	33.6
	24.1
	31.4
	30.2
	21.3
	23.7
	36.4
	
	

	CchRLV
	24.6
	27.0
	28.4
	24.0
	28.1
	26.1
	22.3
	21.3
	26.0
	27.3
	










Table 3. Alphahymrhavirus G protein amino acid sequence identities (%)

	
	LnegV2
	LdNSRV1
	XsRLV3
	HRRV38
	HRRV46
	HRRV109
	EARV
	EctRV
	HzRV1
	HbRLV1
	CchRLV

	LnegV2
	
	
	
	
	
	
	
	
	
	
	

	LdNSRV1
	16.8
	
	
	
	
	
	
	
	
	
	

	XsRLV3
	17.1
	23.4
	
	
	
	
	
	
	
	
	

	HRRV38
	23.4
	18.3
	18.3
	
	
	
	
	
	
	
	

	HRRV46
	18.8
	27.6
	25.3
	20.2
	
	
	
	
	
	
	

	HRRV109
	16.8
	25.8
	24.0
	20.4
	41.9
	
	
	
	
	
	

	EARV
	21.2
	19.3
	19.5
	23.7
	19.9
	18.6
	
	
	
	
	

	EctRV
	21.3
	15.8
	21.1
	22.7
	19.6
	20.2
	23.3
	
	
	
	

	HzRV1
	17.5
	18.1
	19.9
	14.1
	19.8
	17.2
	15.5
	16.5
	
	
	

	HbRLV1
	14.9
	17.5
	17.7
	14.0
	17.8
	15.9
	14.0
	15.1
	21.7
	
	

	CchRLV
	17.7
	18.0
	21.9
	19.0
	21.7
	22.3
	20.5
	22.6
	20.3
	17.2
	



Table 4. Stangrhavirus L protein amino acid sequence identities (%)

	
	STNGV
	ELSYV
	WnMV9
	GCRV
	XyMCLV11
	CurSRV2

	STNGV
	
	
	
	
	
	

	ELSYV
	65.8
	
	
	
	
	

	WnMV9
	64.8
	63.8
	
	
	
	

	GCRV
	42.0
	42.6
	42.3
	
	
	

	XyMCLV11
	60.2
	61.7
	60.3
	42.6
	
	

	CurSRV2
	41.8
	42.9
	42.2
	50.1
	41.9
	



Table 5. Stangrhavirus N protein amino acid sequence identities (%)

	
	STNGV
	ELSYV
	WnMV9
	GCRV
	XyMCLV11
	CurSRV2

	STNGV
	
	
	
	
	
	

	ELSYV
	50.4
	
	
	
	
	

	WnMV9
	49.1
	48.5
	
	
	
	

	GCRV
	25.9
	24.3
	27.8
	
	
	

	XyMCLV11
	39.4
	39.2
	38.8
	24.2
	
	

	CurSRV2
	21.7
	23.6
	23.6
	27.6
	23.8
	





Table 6. Stangrhavirus G protein amino acid sequence identities (%)

	
	STNGV
	ELSYV
	WnMV9
	GCRV
	XyMCLV11
	CurSRV2

	STNGV
	
	
	
	
	
	

	ELSYV
	47.7
	
	
	
	
	

	WnMV9
	45.4
	46.4
	
	
	
	

	GCRV
	28.0
	27.2
	30.9
	
	
	

	XyMCLV11
	40.7
	41.0
	41.7
	28.9
	
	

	CurSRV2
	27.5
	24.5
	27.7
	33.6
	29.5
	



Table 7. Betaricinrhavirus L protein amino acid sequence identities (%)

	
	CRV
	MjRTV1
	BLTRV1
	TrRTV1
	YbRTV3
	NFV

	CRV
	
	
	
	
	
	

	MjRTV1
	87.5
	
	
	
	
	

	BLTRV1
	75.5
	75.3
	
	
	
	

	TrRTV1
	36.6
	36.7
	36.5
	
	
	

	YbRTV3
	36.1
	36.3
	36.9
	58.5
	
	

	NFV
	35.5
	35.8
	36.1
	44.8
	45.1
	



Table 8. Betaricinrhavirus N protein amino acid sequence identities (%)

	
	CRV
	MjRTV1
	BLTRV1
	TrRTV1
	YbRTV3
	NFV

	CRV
	
	
	
	
	
	

	MjRTV1
	63.8
	
	
	
	
	

	BLTRV1
	40.2
	42.0
	
	
	
	

	TrRTV1
	16.3
	19.3
	15.3
	
	
	

	YbRTV3
	19.9
	20.1
	16.9
	31.9
	
	

	NFV
	18.3
	18.5
	18.0
	25.0
	24.6
	



Table 9. Betaricinrhavirus G protein amino acid sequence identities (%)

	
	CRV
	MjRTV1
	BLTRV1
	NFV

	CRV
	
	
	
	

	MjRTV1
	61.2
	
	
	

	BLTRV1
	42.4
	43.0
	
	

	NFV
	23.0
	23.9
	20.6
	



Table 10. Gammaricinrhavirus L protein amino acid sequence identities (%)

	
	FyTRV
	TcTV7
	SRVBIME1
	WfSRV2

	FyTRV
	
	
	
	

	TcTV7
	63.0
	
	
	

	SRVBIME1
	38.6
	39.2
	
	

	WfSRV2
	38.7
	39.1
	68.8
	



Table 11. Gammaricinrhavirus N protein amino acid sequence identities (%)
	
	FyTRV
	TcTV7
	SRVBIME1
	WfSRV2

	FyTRV
	
	
	
	

	TcTV7
	54.8
	
	
	

	SRVBIME1
	25.3
	26.1
	
	

	WfSRV2
	27.6
	27.7
	82.2
	








Table 12. Gammaricinrhavirus G protein amino acid sequence identities (%)
	
	FyTRV
	TcTV7
	SRVBIME1
	WfSRV2

	FyTRV
	
	
	
	

	TcTV7
	37.7
	
	
	

	SRVBIME1
	19.8
	21.2
	
	

	WfSRV2
	20.8
	21.4
	53.6
	














Table 13. Alphaplatrhavirus L protein amino acid sequence identities (%)
	
	FFRV
	MetRV2
	MicRV
	SchRV
	SphRV1
	TriRV1
	DicRLV2
	JmBRV1
	JmBRV2
	HLGXCRV
	SsolRV
	WlDRV8
	WzBRV1
	WzBRV3
	WfSRV5
	WfSRV7
	WfSRV8
	WfSRV9
	SRVBIME3

	FFRV
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	MetRV2
	24.4
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	MicRV
	21.0
	24.3
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	SchRV
	23.8
	25.8
	23.7
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	SphRV1
	24.0
	26.1
	24.2
	45.5
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	TriRV1
	23.8
	24.1
	21.9
	21.5
	22.5
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	DicRLV2
	25.4
	26.1
	23.6
	46.1
	51.4
	21.6
	
	
	
	
	
	
	
	
	
	
	
	
	

	JmBRV1
	24.9
	27.6
	22.7
	24.9
	26.3
	24.5
	24.2
	
	
	
	
	
	
	
	
	
	
	
	

	JmBRV2
	30.1
	25.4
	21.8
	23.8
	24.1
	22.1
	23.9
	24.3
	
	
	
	
	
	
	
	
	
	
	

	HLGVCRV
	28.8
	25.7
	22.1
	24.0
	24.0
	22.9
	24.2
	25.6
	28.0
	
	
	
	
	
	
	
	
	
	

	SsolRV
	23.9
	27.1
	21.6
	24.5
	24.6
	22.5
	24.0
	49.8
	23.9
	24.6
	
	
	
	
	
	
	
	
	

	WlDRV8
	24.7
	26.9
	22.6
	25.6
	26.6
	25.5
	26.8
	33.2
	25.0
	25.5
	32.5
	
	
	
	
	
	
	
	

	WzBRV1
	23.9
	30.6
	22.9
	25.3
	25.2
	24.2
	25.2
	25.0
	24.5
	25.2
	26.7
	26.2
	
	
	
	
	
	
	

	WzBRV3
	23.8
	29.0
	23.0
	26.0
	25.6
	23.7
	26.2
	24.8
	23.4
	24.4
	25.7
	26.2
	41.6
	
	
	
	
	
	

	WfSRV5
	30.1
	24.7
	21.6
	22.6
	24.0
	21.5
	23.8
	24.2
	47.0
	27.1
	24.1
	23.9
	24.5
	23.5
	
	
	
	
	

	WfSRV7
	24.7
	25.8
	24.7
	46.6
	52.6
	22.1
	52.9
	25.2
	24.0
	24.0
	24.1
	26.7
	26.2
	25.3
	23.4
	
	
	
	

	WfSRV8
	24.4
	30.6
	22.5
	24.9
	24.8
	24.1
	25.0
	25.2
	24.0
	24.5
	26.5
	26.3
	78.2
	41.9
	24.4
	25.6
	
	
	

	WfSRV9
	24.4
	27.7
	22.3
	25.4
	24.8
	24.5
	24.2
	49.3
	24.9
	25.1
	63.3
	33.3
	27.7
	26.3
	23.4
	24.5
	27.3
	
	

	SRVBIME3
	30.1
	24.0
	21.5
	23.4
	23.6
	23.9
	25.1
	24.2
	36.2
	27.3
	23.8
	23.8
	23.8
	22.0
	35.0
	24.9
	23.9
	23.8
	












Table 14. Alphaplatrhavirus N protein amino acid sequence identities (%)

	
	FFRV
	MetRV2
	MicRV
	SchRV
	SphRV1
	TriRV1
	DicRLV2
	JmBRV1
	JmBRV2
	HLGXCRV
	SsolRV
	WlDRV8
	WzBRV1
	WzBRV3
	WfSRV5
	WfSRV7
	WfSRV8
	WfSRV9
	SRVBIME3

	FFRV
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	MetRV2
	14.3
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	MicRV
	12.7
	11.9
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	SchRV
	10.7
	15.8
	12.0
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	SphRV1
	10.0
	11.4
	12.8
	28.7
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	TriRV1
	9.0
	14.2
	9.9
	13.0
	12.1
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	DicRLV2
	11.2
	13.3
	13.1
	32.1
	40.6
	12.0
	
	
	
	
	
	
	
	
	
	
	
	
	

	JmBRV1
	14.5
	13.6
	13.0
	10.7
	13.1
	12.2
	12.8
	
	
	
	
	
	
	
	
	
	
	
	

	JmBRV2
	22.2
	13.2
	9.3
	10.5
	12.0
	10.3
	11.0
	9.8
	
	
	
	
	
	
	
	
	
	
	

	HLGXCRV
	15.7
	11.6
	10.3
	12.6
	10.3
	14.2
	10.8
	12.9
	16.9
	
	
	
	
	
	
	
	
	
	

	SsolRV
	12.3
	16.4
	10.2
	12.3
	12.5
	12.3
	11.0
	45.5
	10.7
	15.3
	
	
	
	
	
	
	
	
	

	WlDRV8
	14.2
	13.7
	13.0
	13.1
	14.4
	10.4
	11.5
	18.6
	13.5
	10.9
	19.9
	
	
	
	
	
	
	
	

	WzBRV1
	13.7
	15.2
	12.0
	16.1
	14.3
	12.7
	15.0
	15.8
	7.8
	10.9
	17.3
	15.6
	
	
	
	
	
	
	

	WzBRV3
	13.7
	12.9
	14.6
	15.0
	12.9
	11.9
	13.5
	13.3
	11.7
	13.1
	15.2
	12.0
	28.0
	
	
	
	
	
	

	WfSRV5
	19.6
	16.1
	11.7
	11.2
	14.2
	11.8
	14.4
	11.7
	32.1
	14.9
	11.1
	12.7
	12.3
	10.3
	
	
	
	
	

	WfSRV7
	11.5
	14.3
	13.9
	31.9
	40.1
	13.0
	46.5
	10.3
	12.5
	12.0
	12.9
	13.7
	13.9
	14.4
	14.1
	
	
	
	

	WfSRV8
	13.4
	15.4
	11.3
	17.3
	14.8
	11.7
	15.2
	14.8
	8.5
	11.6
	16.0
	14.8
	78.9
	28.4
	12.5
	15.1
	
	
	

	WfSRV9
	10.6
	13.6
	9.6
	11.3
	10.8
	11.4
	11.7
	43.4
	9.4
	13.6
	56.3
	16.7
	15.1
	14.0
	12.2
	11.2
	13.5
	
	

	SRVBIME3
	20.0
	15.4
	8.5
	10.1
	12.1
	11.9
	13.6
	14.5
	23.7
	17.2
	11.2
	12.6
	13.2
	9.7
	22.0
	14.2
	12.2
	9.8
	














Table 15. Alphaplatrhavirus G protein amino acid sequence identities (%)
	
	FFRV
	MetRV2
	MicRV
	SchRV
	SphRV1
	TriRV1
	DicRLV2
	JmBRV1
	HLGXCRV
	SsolRV
	WlDRV8
	WzBRV1
	WzBRV3
	WfSRV5
	WfSRV7
	WfSRV8
	WfSRV9
	SRVBIME3

	FFRV
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	MetRV2
	19.5
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	MicRV
	16.3
	18.2
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	SchRV
	12.7
	13.7
	14.3
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	SphRV1
	12.6
	13.9
	13.1
	24.9
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	TriRV1
	22.7
	20.3
	16.9
	13.2
	13.9
	
	
	
	
	
	
	
	
	
	
	
	
	

	DicRLV2
	13.1
	15.9
	15.5
	26.5
	25.6
	13.7
	
	
	
	
	
	
	
	
	
	
	
	

	JmBRV1
	17.7
	19.9
	17.9
	15.1
	14.5
	18.3
	15.5
	
	
	
	
	
	
	
	
	
	
	

	HLGXCRV
	20.0
	14.3
	15.9
	13.0
	11.2
	17.7
	16.2
	16.3
	
	
	
	
	
	
	
	
	
	

	SsolRV
	17.2
	19.3
	17.6
	15.9
	14.4
	18.2
	12.5
	41.8
	15.1
	
	
	
	
	
	
	
	
	

	WlDRV8
	18.4
	18.0
	17.4
	15.7
	16.4
	18.4
	13.8
	24.0
	16.6
	21.3
	
	
	
	
	
	
	
	

	WzBRV1
	15.9
	22.8
	21.4
	13.7
	13.9
	19.5
	13.2
	18.4
	15.3
	16.5
	18.9
	
	
	
	
	
	
	

	WzBRV3
	18.4
	21.6
	19.0
	15.0
	14.4
	18.3
	14.8
	18.5
	15.7
	18.2
	20.3
	39.7
	
	
	
	
	
	

	WfSRV5
	22.8
	20.5
	17.4
	11.7
	13.3
	20.0
	15.2
	16.7
	18.1
	16.1
	17.1
	18.1
	18.0
	
	
	
	
	

	WfSRV7
	15.5
	17.1
	16.0
	25.2
	29.6
	13.4
	31.4
	13.2
	14.2
	14.0
	14.6
	13.7
	14.1
	13.6
	
	
	
	

	WfSRV8
	17.1
	24.1
	22.5
	13.1
	13.1
	20.0
	13.0
	19.4
	15.4
	17.3
	20.0
	66.2
	39.7
	18.2
	15.4
	
	
	

	WfSRV9
	17.9
	19.1
	16.4
	15.3
	12.8
	17.6
	12.9
	41.6
	15.0
	52.1
	23.3
	16.1
	18.2
	14.8
	13.2
	17.2
	
	

	SRVBIME3
	19.7
	18.5
	17.6
	14.2
	14.5
	18.2
	14.3
	17.6
	17.3
	16.1
	16.0
	20.5
	16.9
	28.8
	14.4
	17.4
	15.0
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