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	Abstract of Taxonomy Proposal: 

	Description of current taxonomy:
The family Rhabdoviridae (order Mononegavirales) includes the subfamily Alpharhabdovirinae, currently comprising 36 genera of negative-sense RNA viruses of vertebrates and arthropods. The genera Almendravirus, Alphanemrhavirus, Alpharicinrhavirus, Ledantevirus, Merhavirus, Scophrhavirus, Tupavirus and Sigmavirus are established members of this subfamily.
Proposed taxonomic change(s):
We propose the creation of fifteen new species in the above existing genera: Almendravirus (1), Alphanemrhavirus (2), Alpharicinrhavirus (1), Ledantevirus (3), Merhavirus (1), Scophrhavirus (2), Tupavirus (3) and Sigmavirus (2). 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.
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 Alpharhabdovirinae (Rhabdoviridae: Mononegavirales) currently comprises 36 genera and 263 species.

Proposed taxonomic change(s):

1. Create one new species in the genus Almendravirus

Chester virus (CHEV; strain UKMosq_161a) was detected by metagenomic sequencing of Culex sp. mosquitoes collected in 2023 in the United Kingdom (BioProject PRJEB98260).  We propose that CHEV be assigned to the new species Almendravirus chester.

Ecology
Almendraviruses have been isolated from mosquitoes in China and the Americas. Several viruses assigned to species in the genus replicate in insect cells but were unable to replicate in vertebrate cell cultures or in suckling mice [5, 21]. They may be mosquito-specific viruses. The detection of CHEV in Culex sp. mosquitoes is consistent with the ecology and indicates a wider geographic distribution.

Phylogenetic analysis
Based on ML trees using the complete L protein sequences CHEV falls with the almendraviruses in a well-supported monophyletic clade (Figure 1A). It sits in a subclade with Coot Bay virus (CBV; species Almendravirus cootbay) and Menghai rhabdovirus (MRV; species Almendravirus menghai) (Figure 1B).

Genome organization
The coding-complete sequence of CHEV (GenBank OZ335331; 10,750 nt) has been reported. The genome lacks only the 3' and 5' termini. The genome organization is similar to those of other almendraviruses, containing the five canonical rhabdovirus structural protein genes (N, P, M, G and L) and an additional gene between G and L encoding a predicted class I viroporin (Figure 2).

Amino acid sequence identities
Pairwise sequence identities (p-distances) calculated in MEGA7 from ClustalW amino acid sequence alignments indicate that CHEV is most closely related to MRV in the L, N and G proteins (51.2%, 34.5% and 30.9% identity, respectively) (Tables 1–3).

Species demarcation criteria
Viruses assigned to different species within the genus Almendravirus have several of the following characteristics: A) minimum amino acid sequence divergence of 5% 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) can be distinguished in virus neutralisation tests; and F) occupy different ecological niches as evidenced by differences in hosts and/or arthropod vectors.

CHEV meets demarcation criteria A, B and C. The genome organization is similar to those of other almendraviruses (criterion D). Neutralization tests (criterion E) have not been conducted as no virus isolate is currently available. The species of mosquitoes in which CHEV was detected has not been specified (criterion F).

2. Create two new species in the genus Alphanemrhavirus

Rattus norvegicus rhabdovirus 1 (RnoRV1; strain RhaV1-RnRa/2023) was detected by metagenomic sequencing of a brown rat (Rattus norvegicus) collected in 2023 in Guangzhou, Guangdong Province, China (GenBank entry only).  Crocidura dracula rhabdovirus 1 (CdrRV1; strain FG-CWDS) was detected by metagenomic sequencing of a Dracula shrew (Crocidura dracula) collected in 2015 in Yunnan Province, China (BioProject PRJNA1160186). We propose that RnoRV1 be assigned to the new species Alphanemrhavirus guangdong and CdrRV1 be assigned to the new species Alphanemrhavirus yunnan.

Ecology
Alphanemrhaviruses have been detected only by high-throughput sequencing of pooled mixtures of parasitic nematodes (roundworms) [17] or from the tissues of bats, rodents or shrew [4, 8, 22] from China, Thailand and the USA. The detection of RnoRV1 in bats and CdrRV1 in shrew in China is consistent with the ecology.

Phylogenetic analysis
Based on ML trees using the complete L protein sequences RnoRV1 and CdrRV1 fall with the alphanemrhaviruses in a well-supported monophyletic clade. Each lies in a subclade with Rattus tanezumi rhabdovirus 1 (RtaRV1; species Alphanemrhavirus bangkok) and Wufeng shrew rhabdovirus 1 (WfSRV1; species Alphanemrhavirus wufeng) (Figure 1B).

Genome organization
The coding-complete sequences of RnoRV1 (GenBank PV874213; 11,225 nt) and CdrRV1 (GenBank PQ421828; 11,589 nt) have been reported. The genomes lack only the 3' and 5' termini. The genome organizations are similar to those of other alphanemrhaviruses, each 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 RnoRV1 is most closely related to RtaRV1 in the L, N and G proteins (71.7%, 81.2% and 44.5% identity, respectively), and CdrRV1 is most closely related to WfSRV1 in the L, N and G proteins (76.7%, 71.2% and 58.7% identity, respectively) (Tables 4–6).

Species demarcation criteria
Viruses assigned to different species within the genus Alphanemrhavirus 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 organization 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 vertebrate hosts and/or arthropod vectors.

RnoRV1 and CdrRV1 meet demarcation criteria A, B and C. The genome organizations are similar to those of other alphanemrhaviruses (criterion D). Neutralization tests (criterion E) have not been conducted as no virus isolates are currently available. The species of rodent in which RnoRV1 was detected and the species of shrew in which CdrRV1 was detected are each novel; however, alphanemrhaviruses appear to infect unidentified nematode worms infecting these mammals (criterion F).

3. Create one new species in the genus Alpharicinrhavirus

Lobos virus (LOBOV; strain CA005) was detected by metagenomic sequencing of ticks (Ixodes pacificus) collected in 2018 in California, USA (BioProject PRJNA870442).  We propose that LOBOV be assigned to the new species Alpharicinrhavirus lobos.

Ecology
All alpharicinrhaviruses have been detected by metagenomic sequencing of hard ticks (family Ixodidae) of various species and from multiple provinces of China, Thailand, Australia, Croatia, Norway, or the island of Trinidad [7, 10, 11, 13, 15, 16, 20, 23]. The detection of LOBOV in ticks from California is consistent with the known ecology. 

Phylogenetic analysis
Based on ML trees using the complete L protein sequences, LOBOV falls with the alpharicinrhaviruses in a well-supported monophyletic clade. It lies in a subclade with Yanbian rhabd tick virus 1 (YbRTV1; species Alpharicinrhavirus jilin), Huangpi tick virus 3 (HpTV3; species Alpharicinrhavirus huangpi) and Kioloa tick virus (KLRV; species Alpharicinrhavirus bancrofti) (Figure 1B).

Genome organization
The coding-complete sequence of LOBOV (GenBank PP415829; 10,509 nt) has been reported. The genome lacks only the 3' and 5' termini. The genome organization is similar to those of several other alpharicinrhaviruses, containing only four canonical rhabdovirus structural protein genes (N, P, M, and L) and lacking the G gene (Figure 2).

Amino acid sequence identities
Pairwise sequence identities (p-distances) calculated in MEGA7 from ClustalW amino acid sequence alignments indicate that LOBOV is most closely related to YbRTV1 in the L and N proteins (68.4% and 54.4% identity, respectively) (Tables 7–8).

Species demarcation criteria
Viruses assigned to different species within the genus Alpharicinrhavirus 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) can be distinguished in virus neutralisation tests; and F) occupy different ecological niches as evidenced by differences in arthropod and/or vertebrate hosts.

LOBOV meets demarcation criteria A and B. There is no G protein. The genome organization is similar to that of YbRTV1 and several other alpharicinrhaviruses which lack a G gene (criterion D). Neutralization tests (criterion E) have not been conducted as no virus isolates are currently available. The species of tick in which LOBOV was detected has not been reported as the source of any other alpharicinrhavirus (criterion F).

4. Create three new species in the genus Ledantevirus

Niviventer fulvescens ledantevirus (NfulLV; strain TBRKZ_ZM_48_2) was detected by metagenomic sequencing of the organs of a chestnut white-bellied rat (Niviventer fulvescens) collected in China in 2018 (BioProject PRJNA1291046). Rattus tanezumi ledantevirus (RtanLV; strain TB_HX_45_6) was detected by metagenomic sequencing of the organs of an oriental house rat (Rattus tanezumi) collected in China in 2021 (BioProject PRJNA1291046). Suncus murinus rhabdovirus (SmurRV; strain rhabd-1) was first detected by metagenomic sequencing of the lungs of an Asian house shrew (Suncus murinus) in China in 2015 [25] and subsequently (strain YUNL-LC) in a Yunnan field mouse (Apodemus ilex) collected in China in 2016 (GenBank only). We propose that NfulLV be assigned to the new species Ledantevirus fulvescens, RtanLV be assigned to the new species Ledantevirus tanezumi and SmurRV be assigned to the new species Ledantevirus murinus. 

Ecology
Several ledanteviruses have been shown to infect mammals, including bats, rodents, ungulates and humans, in Africa, Asia, Europe and North America. Others have been isolated from or detected in mosquitoes, midges, fleas, ticks or other arthropods, and have been assumed to be arboviruses. The detection of NfulLV, RtanLV and SmurRV in rodents and shrew is consistent with the known ecology of viruses in the genus and indicates a broader range of host species than previously reported.

Phylogenetic analysis
Based on ML trees using the complete L protein sequences NfulLV, RtanLV and SmurRV fall with the ledanteviruses in a well-supported monophyletic clade. They cluster with other viruses assigned to phylogroup B and lie together in a subclade with Vaprio virus (VAPV; species Ledantevirus vaprio) (Figure 1A).

Genome organization
The coding-complete sequences of NfulLV (GenBank PX221820; 12,175 nt), RtanLV (GenBank PX221814; 12,099 nt) and SmurRV (GenBank PV491624; 12,081 nt) have been reported. The genomes lack only the 3' and 5' termini. The genome organizations are similar to those of ledanteviruses in phylogroup B, containing the five canonical rhabdovirus structural protein genes (N, P, M, G and L) and additional genes between the G and L genes (Figure 3). In all three viruses, the first transcriptional unit (U1 gene) encodes a mildly basic polypeptide of approximately 160 amino acids (18–19 kDa) that is homologous to the polypeptide encoded in the U1 gene of VAPV and shares some homology with the smaller corresponding protein of Kern Canyon virus. Unlike other classified ledanteviruses, NfulLV, RtanLV and SmurRV also have a second transcriptional unit (U2 gene) between G and L encoding very basic proteins of 64–74 amino acids (7.2–8.4 kDa). In NfulLV and RtanLV only, the U2 gene also features a second overlapping ORF, which may or may not be expressed. 

Amino acid sequence identities
Pairwise sequence identities (p-distances) calculated in MEGA7 from ClustalW amino acid sequence alignments indicate that NfulLV, RtanLV and SmurRV are most closely related to each other in the L, N and G proteins (84.3–86.7%, 88.9–92.0% and 77.2–80.0% identity, respectively). Of the classified ledanteviruses, they are each most closely related to VAPV (77.1–77.4% identity in L, 76.4–77.4% identity in N and 64.1–65.3% identity in G) (Tables 9–11).

Species demarcation criteria
Viruses assigned to different species within the genus Ledantevirus have several of the following characteristics: A) minimum amino acid sequence divergence of 7% in the L proteins; B) minimum amino acid sequence divergence of 15% in the G proteins; C) significant differences in genome organisation as evidenced by numbers and locations of ORFs; D) can be distinguished in serological tests; and E) occupy different ecological niches as evidenced by differences in hosts and/or arthropod vectors.

NfulLV, RtanLV and SmurRV meet demarcation criteria A and B. The genome organizations are similar to that of VAPV but differ in the presence of an additional gene between G and L; they have a similar genome organization to each other (criterion C). Serological tests (criterion D) have not been conducted as no isolates of these viruses are currently available. Rodents or shrew of the species in which they have been detected have not been reported as the source of any other ledantevirus (criterion E).




5. Create one new species in the genus Merhavirus

Timus virus (TIMV; strain k141_134867) was detected by metagenomic sequencing of mosquitoes (Culex quinquefasciatus) collected in Burkina Faso in 2020 [9]. We propose that TIMV be assigned to the new species Merhavirus timus.

Ecology
Merhaviruses have been isolated from or detected in mosquitoes of various species from Europe, Africa, Asia or the Americas and in a mosquito cell line. Merida virus (MERDV; species Merhavirus merida) was detected in mosquitoes (Culex quinquefasciatus) collected in the Yucatan Peninsula, Mexico, in 2007 [3]. The detection of TIMV in Culex quinquefasciatus mosquitoes from Burkina Faso is consistent with the known ecology.

Phylogenetic analysis
Based on ML trees using the complete L protein sequences, TIMV falls with the merhaviruses in a well-supported monophyletic clade. It lies in a subclade with Merida virus (MERDV; species Merhavirus merida) (Figure 1A).

Genome organization
The coding complete sequence of TIMV (GenBank PV485316; 11,794 nt) has been reported. The genome lacks only the 3' and 5' termini. The genome organization is similar to those of other merhaviruses, containing only the five canonical rhabdovirus structural protein genes (N, P, M, G and L) (Figure 3).

Amino acid sequence identities
Pairwise sequence identities (p-distances) calculated in MEGA7 from ClustalW amino acid sequence alignments indicate that TIMV is most closely related to MERDV in the L, N and G proteins (83.7%, 69.2% and 83.1% identity, respectively) (Tables 12–14).

Species demarcation criteria
Viruses assigned to different species within the genus Merhavirus 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) can be distinguished in virus neutralisation tests; and F) occupy different ecological niches as evidenced by differences in invertebrate hosts.

TIMV meets demarcation criteria A, B and C. The genome organization is similar to those of other merhaviruses (criterion D). Neutralization tests have not been conducted as no virus isolate is currently available (criterion E). Closely related MERDV was detected in mosquitoes of the same species but from a different continent (criterion F).

6. Create two new species in the genus Scophrhavirus

Tilapia rhabdovirus 1 (TiRV1; strain Zile5) and tilapia rhabdovirus 2 (TiRV2; strain Zile5) were each detected by high-throughput sequencing of pooled internal organs of a single dead tilapia fish (Oreochromis niloticus) collected from Lake Zile, Gabon, in 2019 [2]. We propose that TiRV1 be assigned to the new species Scophrhavirus niloticus and TiRV2 be assigned to the new species Scophrhavirus ogooue.

Ecology
There are currently two species in the genus Scophrhavirus. Scophthalmus maximus rhabdovirus (SMRV; species Scophrhavirus maximus) was isolated from marine turbot fish (Scophthalmus maximus) with signs of lethal haemorrhagic disease collected from Shandong Province, China [26]. Wuhan redfin culter dimarhabdovirus (WhRFCRV; species Scophrhavirus chanodychthys) was detected in redfin culter (Chanodichthys erythropterus) collected in Hubei Province, China [18]. The detection of TiRV1 and TiRV2 in tilapia is consistent with the known ecology of viruses in the genus.

Phylogenetic analysis
Based on ML trees using the complete L protein sequences TiRv1 and TiRV2 fall with the scophrhaviruses in a well-supported monophyletic clade. They lie together in a subclade with WhRFCRV (Figure 1A).

Genome organization
The coding-complete sequences of TiRV1 (GenBank PV656402; 10,752 nt) and TiRv2 (GenBank PV656403; 10,724 nt) have been reported. The genomes lack only the 3' and 5' termini. The genome organizations are similar to that of SMRV, containing the five canonical rhabdovirus structural protein genes (N, P, M, G and L) and an alternative long ORF (Px) in the P gene (Figure 4). The putative Px proteins of TiRV1 and TiRV2 are homologous (67.2% identity) but show no obvious homology with the SMRV putative Px protein. 

Amino acid sequence identities
Pairwise sequence identities (p-distances) calculated in MEGA7 from ClustalW amino acid sequence alignments indicate that TiRV1 and TiRV2 are most closely related to each other in the L, N and G proteins (85.3%, 84.5% and 70.0% identity, respectively) (Tables 15–17). They are more closely related to WhRFCRV than to SMRV.

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

TiTV1 and TiRV2 meet demarcation criteria A, B and C. Neutralisation tests (criterion D) have not been conducted as no isolates of these viruses are currently available. They have each been detected in finfish of the same species (same actual fish), but the source species differs from those in which other scophrhaviruses have been detected (criterion E).

7. Create three new species in the genus Tupavirus

Crocidura shantungensis tupavirus (CshaTV; strain SD_15_2) was detected by metagenomic sequencing of organ tissue of an Asian lesser white-toothed shrew (Crocidura shantungensis) collected in China, in 2023 (BioProject PRJNA1291046). Apodemus peninsulae tupavirus (ApenTV; strain GS_8) was detected by metagenomic sequencing of organ tissue of a Korean field mouse (Apodemus peninsulae) collected in China, in 2020 (BioProject PRJNA1291046). Mole tupavirus (MTV; strain LQ3-DCQY) was detected by metagenomic sequencing of lung tissue from a gracile shrew mole (Uropsilus gracilis) collected in Yunnan Province, China, in 2019 (BioProject PRJNA1160186). We propose that CshaTV be assigned to the new species Tupavirus shantungensis, ApenTV be assigned to the new species Tupavirus peninsulae, and MTV be assigned to the new species Tupavirus gracilis.

Ecology
Tupaviruses have been isolated from or detected in various birds and mammals. Durham virus (DURV; species Tupavirus durham) was isolated in the USA from an American coot (Fulica americana) with signs of neurological disease [1]. Other tupaviruses have been isolated from or detected in shrew, voles, rats and bats. Neutralising antibodies to Klamath virus (KLAV; species Tupavirus klamath) have been detected in deer of several species, American bison and humans [6, 19, 24]. The detection of CshaTV, ApenTV and MTV in a shrew, a mouse and a mole, respectively, is consistent with the known ecology of tupaviruses.


Phylogenetic analysis
Based on ML trees using the complete L protein sequences CshaTV, ApenTV and MTV fall with the tupaviruses in a well-supported monophyletic clade (Figure 1B). ApenTV lies in a subclade with tupaia rhabdovirus (TUPV; species Tupavirus tupaia), Wenzhou Myotis laniger tupavirus 1 (WMlaTV1; species Tupavirus laniger), bat tupavirus BS1 (BtTVBS1; species Tupavirus stheno), bat tupavirus BS2 (BtTVBS2; species Tupavirus stoliczkanus) and Wufeng Rhinolophus pearsonii tupavirus 1 (WRpeTV1; species Tupavirus pearsonii). MTV lies on a branch external to this clade and a second clade that includes Klamath virus (KLAV; species Tupavirus klamath), Wufeng bat tupavirus 2 (WfBTV2; species Tupavirus wufeng) and tupavirus SB8301 (TUPVSB; species Tupavirus incomtus). CshaTV lies on a branch that is ancestral to the entire tupavirus clade.

Genome organization
The coding-complete sequences of CshaTV (GenBank PX221804; 11,220 nt), ApenTV (GenBank PX221742; 11,625 nt) and MTV (GenBank PQ421826; 11,581 nt) have been reported. The genomes lack only the 3' and 5' termini. The genome organization of each virus is similar to that of other tupaviruses, containing the five canonical rhabdovirus structural protein genes (N, P, M, G and L), an alternative long ORF in the P gene and an additional transcriptional unit (SH gene) between the M and G genes encoding a small hydrophobic protein. Like those of several other tupaviruses, the ApenTV genome also has another transcriptional unit (U2 gene) between G and L encoding a very small protein (51 amino acids; 5.8 kDa) (Figure 4).

Amino acid sequence identities
Pairwise sequence identities (p-distances) calculated in MEGA7 from ClustalW amino acid sequence alignments indicate that CshaTV is most closely related to WMlaTV1 in the L protein (46.5% identity) and the N protein (42.1% identity), and to BtTVBS1 and DURV in the G protein (26.1% identity). ApenTV is most closely related to WRpeTV1 in the L protein (62.6% identity), TUPV in the N protein (58.1% identity), and to WMlaTV1 in the G protein (46.5% identity). MTV is most closely related to WRpeTV1 in the L protein (54.7% identity), BtTVBS2 in the N protein (49.8% identity), and to TUPV in the G protein (33.1% identity) (Tables 18–20). 

Species demarcation criteria
Viruses assigned to different species within the genus Tupavirus have several of the following characteristics: A) minimum amino acid sequence divergence of 5% 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) can be distinguished in serological tests; and F) occupy different ecological niches as evidenced by differences in hosts and/or arthropod vectors.

CshaTV, ApenTV and MTV meet demarcation criteria A, B and C. The genome organisations are similar to those of other tupaviruses (criterion D). Serological tests have not been conducted as no isolates of these viruses are currently available (criterion E). They have each been detected in mammals of species that have not been reported previously for tupaviruses (criterion F).

8. Create two new species in the genus Sigmavirus

Hermetia illucens sigmavirus (HIllSV; strain EU_g0_i0) was detected by metagenomic sequencing of black soldier flies (Hermetia illucens) collected in France in 2023 [14]. Shrew sigmavirus BIME1 (SSVBIME1; strain LQ2-CWDS) was detected by metagenomic sequencing of lung tissue from Dracula shrew (Crocidura dracula) collected in Yunnan Province, China, in 2019 (BioProject PRJNA1160186). We propose that HIllSV be assigned to the new species Sigmavirus illucens and SSVBIME1 be assigned to the new species Sigmavirus dracula.

Ecology
The genus Sigmavirus currently comprises 24 species. Sigmaviruses have generally been detected in flies from various families in the order Diptera. The only exception is Apis rhabdovirus 3 (species Sigmavirus sichuan) which was detected in bees. The few sigmaviruses that have been studied in any detail are transmitted vertically through both eggs and sperm [12]. The detection of HIllSV in black soldier flies is consistent with the known ecology. The detection of SSVBIME1 in shrew lungs suggests inhalation of a fly or other insect. 

Phylogenetic analysis
Based on ML trees using the complete L protein sequences HIllSV and SSVBIME1 fall with the sigmaviruses in a well-supported monophyletic clade (Figure 1A). HIllSV lies in a subclade with Zeugodacus cucurbitae sigmavirus 1 (ZCucSV1; species Sigmavirus cucurbitae) and SSVBIME1 lies in a subclade with Wuhan house fly virus 1 (WhHFV1; species Sigmavirus wuhan).

Genome organization
The coding-complete sequences of HIllSV (GenBank PP626331; 11,727 nt) and SSVBIME1 (GenBank PQ421825; 12,551 nt) have been reported. The genomes lack only the 3' and 5' termini. The genome organization of SSVBIME1 is similar to those of most other sigmaviruses, containing the five canonical rhabdovirus structural protein genes (N, P, M, G and L) and an additional gene (X) between the P and M genes. The genome organization of HIllSV is similar to those of the remaining subset of sigmaviruses in that it lacks the X gene (Figure 5).

Amino acid sequence identities
Pairwise sequence identities (p-distances) calculated in MEGA7 from ClustalW amino acid sequence alignments indicate that HIllSV is most closely related to ZCucSV1 in the L protein (55.9% identity) and to Drosophila melanogaster sigmavirus (DMelSV; species Sigmavirus melanogaster) in the N and G proteins (36.3% and 27.1% identity, respectively). SSVBIME1 is most closely related to WhHFV1 in the L, N and G proteins (72.8%, 60.9% and 58.3% identity, respectively) (Tables 21–23). 

Species demarcation criteria
Viruses assigned to different species within the genus Sigmavirus have one or both of the following characteristics: A) minimum amino acid sequence divergence of 20% in the L protein; and B) occupy different ecological niches as evidenced by differences in hosts.

HIllSV and SSVBIME1 both meet criterion A. HIllSV is the first sigmavirus to be reported in flies of the species Hermetia illucens (criterion B). As SSVBIME1 was detected in the lungs of a mammal, the likely natural host is not currently known.
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Figure 1 (A and B). The evolutionary history was inferred from a multiple sequence alignment of complete L protein sequences of 261 rhabdoviruses that are currently assigned to species in the subfamily Alpharhabdovirinae, as well as 15 viruses proposed to be assigned to new species in the subfamily. Two sigmaviruses for which there are incomplete L sequences were not included. 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 1604 positions in the final dataset. The 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 (-464803.54) 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 almendraviruses, alphanemrhaviruses and alpharicinrhaviruses. Arrows represent long open reading frames (ORFs) with the N, P, M, G and L ORFs shown. In almendraviruses, the additional ORF encoding a putative viroporin is shown in yellow.  In alpharicinrhaviruses, the alternative ORFs in the N genes of Taishun tick virus and Hyalomma marginatum rhabdovirus are shown in green. Other alternative ORFs which may or may not be expressed are shown in grey.
[image: ]Figure 3. Schematic illustration of the genome organisations of ledanteviruses and merhaviruses. Arrows represent long open reading frames (ORFs) with the N, P, M, G and L ORFs shown. In ledanteviruses, the additional ORF of the Fukuoka virus shown in purple, and the additional ORFs in the phylogroup B ledanteviruses are shown in blue,  green and orange. The RNA splice site in Culex tritaeniorhynchus rhabdovirus is also shown.[image: ]Figure 4. Schematic illustration of the genome organisations of scophrhaviruses and tupaviruses. Arrows represent long open reading frames (ORFs) with the N, P, M, G and L ORFs shown. In scophrhaviruses, the alternative ORFs in the P gene are shown in light blue and pink with those displaying clear sequence identity in the same colour.  In tupaviruses, the alternative ORF in the P gene is shown in green, the ORF encoding the SH protein is shown in red, and other small ORFs are shown in blue and orange.[image: ]Figure 5. Schematic illustration of the genome organisations of sigmaviruses. Arrows represent long open reading frames (ORFs) with the N, P, M, G and L ORFs shown. The additional ORF (X) that occurs in several sigmaviruses is shown in light blue.
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Table 1. Almendravirus L protein amino acid sequence identities (%).
	
	ABTV
	SxABTV
	PTAMV
	RCHV
	XsRLV1
	BALV
	CBV
	MRV
	CHEV

	ABTV
	
	
	
	
	
	
	
	
	

	SxABTV
	90.6
	
	
	
	
	
	
	
	

	PTAMV
	63.9
	64.0
	
	
	
	
	
	
	

	RCHV
	46.1
	45.8
	46.1
	
	
	
	
	
	

	XsRLV1
	46.1
	46.0
	46.8
	62.9
	
	
	
	
	

	BALV
	44.3
	44.4
	45.7
	54.2
	52.6
	
	
	
	

	CBV
	42.2
	41.7
	42.8
	45.5
	45.1
	44.9
	
	
	

	MRV
	41.6
	41.2
	41.9
	45.1
	44.8
	44.4
	58.3
	
	

	CHEV
	41.9
	41.6
	42.1
	44.7
	44.8
	45.0
	50.4
	51.2
	


Table 2. Almendravirus N protein amino acid sequence identities (%).
	
	ABTV
	SxABTV
	PTAMV
	RCHV
	XsRLV1
	BALV
	CBV
	MRV
	CHEV

	ABTV
	
	
	
	
	
	
	
	
	

	SxABTV
	94.0
	
	
	
	
	
	
	
	

	PTAMV
	61.7
	61.0
	
	
	
	
	
	
	

	RCHV
	24.1
	23.4
	24.9
	
	
	
	
	
	

	XsRLV1
	25.0
	24.5
	22.4
	57.7
	
	
	
	
	

	BALV
	26.0
	26.3
	24.9
	33.2
	34.1
	
	
	
	

	CBV
	24.1
	24.8
	24.8
	26.6
	29.5
	27.7
	
	
	

	MRV
	25.8
	26.1
	24.1
	27.9
	29.3
	29.6
	35.6
	
	

	CHEV
	22.2
	21.7
	21.0
	21.7
	26.7
	25.1
	29.9
	34.5
	







Table 3. Almendravirus G protein amino acid sequence identities (%).
	
	ABTV
	SxABTV
	PTAMV
	RCHV
	XsRLV1
	BALV
	CBV
	MRV
	CHEV

	ABTV
	
	
	
	
	
	
	
	
	

	SxABTV
	84.2
	
	
	
	
	
	
	
	

	PTAMV
	36.6
	36.0
	
	
	
	
	
	
	

	RCHV
	26.0
	26.2
	23.9
	
	
	
	
	
	

	XsRLV1
	25.6
	25.9
	23.4
	38.2
	
	
	
	
	

	BALV
	22.4
	21.2
	25.3
	24.9
	27.9
	
	
	
	

	CBV
	22.2
	22.7
	23.1
	26.1
	25.2
	23.9
	
	
	

	MRV
	22.5
	23.2
	22.4
	26.1
	26.6
	23.0
	37.3
	
	

	CHEV
	21.1
	20.2
	20.2
	25.2
	24.1
	23.7
	30.7
	30.9
	



Table 4. Alphanemrhavirus L protein amino acid sequence identities (%).
	
	XsNV4
	XzNV4
	SDRV1
	RtaRV1
	WfSRV1
	CdrRV1
	RnoRV1

	XsNV4
	
	
	
	
	
	
	

	XzNV4
	46.2
	
	
	
	
	
	

	SDRV1
	53.8
	46.9
	
	
	
	
	

	RtaRV1
	51.9
	47.6
	52.5
	
	
	
	

	WfSRV1
	50.2
	46.1
	52.7
	56.2
	
	
	

	CdrRV1
	49.3
	47.0
	52.5
	56.2
	76.7
	
	

	RnoRV1
	51.0
	46.5
	52.2
	71.7
	55.1
	56.0
	


Table 5. Alphanemrhavirus N protein amino acid sequence identities (%).
	
	XsNV4
	XzNV4
	SDRV1
	RtaRV1
	WfSRV1
	CdrRV1
	RnoRV1

	XsNV4
	
	
	
	
	
	
	

	XzNV4
	35.8
	
	
	
	
	
	

	SDRV1
	47.5
	35.2
	
	
	
	
	

	RtaRV1
	45.4
	39.1
	42.2
	
	
	
	

	WfSRV1
	37.7
	36.3
	37.9
	50.9
	
	
	

	CdrRV1
	38.9
	36.7
	36.5
	51.7
	71.2
	
	

	RnoRV1
	44.1
	39.7
	43.2
	81.2
	50.2
	49.5
	


Table 6. Alphanemrhavirus G protein amino acid sequence identities (%).
	
	XsNV4
	XzNV4
	SDRV1
	RtaRV1
	WfSRV1
	CdrRV1
	RnoRV1

	XsNV4
	
	
	
	
	
	
	

	XzNV4
	23.1
	
	
	
	
	
	

	SDRV1
	20.7
	21.8
	
	
	
	
	

	RtaRV1
	23.5
	22.3
	21.3
	
	
	
	

	WfSRV1
	21.2
	20.1
	21.2
	26.5
	
	
	

	CdrRV1
	23.4
	21.0
	25.0
	26.7
	58.7
	
	

	RnoRV1
	20.3
	22.6
	22.6
	44.5
	27.6
	26.9
	



Table 7. Alpharicinrhavirus L protein amino acid sequence identities (%).
	
	DretRV1
	YsRTV2
	ZjRTV1
	HgRTV1
	NnRTV1
	ThRV1
	GyRTV1
	YbRTV1
	NWMV1
	ThRV2
	TsTV
	HmarRV
	ZyRTV1
	HpTV3
	KLRV
	BCOV
	BlTV2
	WhTV1
	HbTRV1
	LOBOV

	DretRV1
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	YsRTV2
	72.2
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	ZjRTV1
	36.9
	37.7
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	HgRTV1
	49.9
	51.9
	39.5
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	NnRTV1
	50.1
	51.8
	39.6
	66.2
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	ThRV1
	51.0
	52.4
	39.4
	66.3
	69.6
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	GyRTV1
	48.9
	49.5
	37.9
	50.3
	50.2
	50.4
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	YbRTV1
	43.0
	43.2
	38.6
	45.4
	45.1
	44.6
	43.0
	
	
	
	
	
	
	
	
	
	
	
	
	

	NWMV1
	46.6
	47.5
	41.1
	49.9
	50.3
	51.2
	46.3
	48.8
	
	
	
	
	
	
	
	
	
	
	
	

	ThRV2
	46.3
	47.2
	41.1
	49.8
	49.7
	50.6
	46.3
	48.2
	79.3
	
	
	
	
	
	
	
	
	
	
	

	TsTV
	36.8
	36.7
	45.6
	37.9
	38.4
	37.7
	36.6
	38.6
	40.7
	40.0
	
	
	
	
	
	
	
	
	
	

	HmarRV
	37.0
	37.2
	46.2
	38.3
	39.0
	38.5
	37.7
	38.7
	41.2
	40.6
	72.6
	
	
	
	
	
	
	
	
	

	ZyRTV1
	36.5
	36.2
	46.4
	38.0
	38.2
	37.5
	37.1
	38.0
	40.9
	40.2
	72.4
	87.0
	
	
	
	
	
	
	
	

	HpTV3
	43.1
	43.3
	37.1
	43.1
	44.1
	43.8
	41.3
	44.2
	47.7
	47.1
	37.3
	37.7
	37.5
	
	
	
	
	
	
	

	KLRV
	42.8
	43.7
	37.5
	42.8
	44.3
	44.1
	42.0
	44.0
	47.4
	47.4
	37.5
	37.9
	38.0
	82.4
	
	
	
	
	
	

	BCOV
	48.7
	48.0
	37.3
	48.6
	48.6
	48.3
	56.1
	42.4
	45.7
	46.0
	36.3
	37.1
	37.4
	42.4
	42.1
	
	
	
	
	

	BlTV2
	48.3
	48.9
	37.7
	49.1
	50.7
	49.7
	64.7
	41.7
	46.4
	46.1
	36.1
	37.1
	36.3
	41.5
	41.4
	56.3
	
	
	
	

	WhTV1
	63.4
	63.9
	36.4
	50.9
	49.7
	49.1
	47.4
	42.2
	45.9
	45.7
	37.2
	36.5
	35.9
	42.2
	42.0
	46.5
	47.1
	
	
	

	HbTRV1
	48.8
	49.3
	38.2
	49.5
	50.3
	49.7
	66.2
	43.1
	45.9
	45.3
	37.3
	37.3
	36.9
	41.8
	41.3
	55.4
	63.2
	48.8
	
	

	LOBOV
	43.5
	43.3
	38.8
	44.2
	44.4
	45.0
	41.9
	68.4
	47.7
	48.3
	38.6
	37.9
	37.7
	44.2
	43.8
	41.8
	40.9
	43.0
	43.3
	








Table 8. Alpharicinrhavirus N protein amino acid sequence identities (%).
	
	DretRV1
	YsRTV2
	ZjRTV1
	HgRTV1
	NnRTV1
	ThRV1
	GyRTV1
	YbRTV1
	NWMV1
	ThRV2
	TsTV
	HmarRV
	ZyRTV1
	HpTV3
	KLRV
	BCOV
	BlTV2
	WhTV1
	HbTRV1
	LOBOV

	DretRV1
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	YsRTV2
	67.7
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	ZjRTV1
	20.3
	20.3
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	HgRTV1
	33.3
	34.1
	22.7
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	NnRTV1
	35.7
	33.2
	22.1
	48.8
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	ThRV1
	34.3
	33.6
	23.0
	46.6
	55.8
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	GyRTV1
	30.0
	27.9
	19.8
	26.9
	27.1
	25.4
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	YbRTV1
	24.8
	25.0
	19.4
	22.8
	24.5
	22.8
	21.8
	
	
	
	
	
	
	
	
	
	
	
	
	

	NWMV1
	24.9
	26.5
	22.9
	28.0
	27.0
	26.5
	23.7
	28.7
	
	
	
	
	
	
	
	
	
	
	
	

	ThRV2
	25.3
	24.7
	21.3
	27.4
	26.1
	25.8
	21.2
	27.8
	60.0
	
	
	
	
	
	
	
	
	
	
	

	TsTV
	18.9
	20.0
	26.7
	21.6
	22.3
	21.6
	19.8
	20.1
	19.7
	20.9
	
	
	
	
	
	
	
	
	
	

	HmarRV
	17.5
	18.5
	26.4
	20.7
	20.7
	19.6
	17.8
	19.2
	19.5
	21.1
	68.8
	
	
	
	
	
	
	
	
	

	ZyRTV1
	18.2
	18.7
	27.3
	21.6
	20.3
	20.2
	17.5
	20.1
	19.7
	21.1
	69.4
	88.7
	
	
	
	
	
	
	
	

	HpTV3
	23.1
	21.8
	24.0
	24.4
	23.6
	22.7
	23.0
	22.9
	25.1
	24.4
	21.9
	22.0
	22.2
	
	
	
	
	
	
	

	KLRV
	23.6
	21.1
	23.8
	24.2
	23.2
	22.9
	21.7
	24.5
	22.8
	22.2
	21.7
	22.7
	22.2
	79.6
	
	
	
	
	
	

	BCOV
	29.7
	28.5
	18.5
	25.5
	25.8
	24.6
	36.1
	23.8
	24.0
	23.6
	19.1
	17.6
	18.2
	20.8
	21.6
	
	
	
	
	

	BlTV2
	30.7
	28.0
	17.9
	29.4
	26.0
	25.2
	41.9
	21.7
	22.1
	21.2
	18.8
	17.0
	17.6
	23.3
	23.3
	37.0
	
	
	
	

	WhTV1
	51.3
	50.1
	22.8
	34.1
	33.2
	32.9
	26.3
	21.5
	24.3
	24.5
	18.9
	16.2
	17.5
	21.2
	20.7
	26.9
	27.3
	
	
	

	HbTRV1
	29.8
	28.4
	17.3
	25.9
	26.9
	26.4
	45.3
	24.3
	22.4
	20.2
	18.2
	18.0
	18.0
	20.5
	20.5
	38.3
	41.2
	29.6
	
	

	LOBOV
	23.6
	23.4
	20.7
	25.3
	25.8
	24.6
	22.2
	54.4
	28.2
	29.5
	20.5
	19.6
	20.1
	26.5
	24.5
	24.2
	23.5
	23.4
	24.0
	




















Table 9. Ledantevirus L protein amino acid sequence identities (%).

	
	BARV
	FUKV
	NISV
	NKOV
	KCV
	KEUV
	LDV
	VAPV
	YjTV2
	LqNcoLV1
	TrRTV2
	MEBV
	TYBV
	WLFV5
	KYAV
	BUGV
	KRV
	OITAV
	FKRV
	KOLEV
	WzRpuLV1
	BaLV2
	RtanLV
	NfulLV
	SmurRV

	BARV
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	FUKV
	92.2
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	NISV
	87.6
	89.1
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	NKOV
	61.6
	61.8
	61.3
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	KCV
	50.3
	50.9
	51.0
	51.3
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	KEUV
	50.8
	51.5
	51.6
	51.2
	62.9
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	LDV
	50.2
	50.4
	50.1
	50.5
	62.8
	80.9
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	VAPV
	51.1
	50.8
	51.2
	51.1
	63.2
	69.9
	69.0
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	YjTV2
	54.0
	54.0
	54.3
	54.5
	50.7
	50.5
	50.5
	49.4
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	LqNcoLV1
	55.1
	54.9
	55.2
	55.9
	49.6
	49.2
	49.0
	49.5
	53.8
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	TrRTV2
	55.9
	56.0
	56.0
	55.6
	49.8
	49.3
	49.2
	50.1
	53.6
	85.4
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	MEBV
	48.8
	48.9
	49.0
	49.0
	48.9
	49.2
	48.6
	49.8
	47.8
	48.6
	48.4
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	TYBV
	49.1
	49.2
	49.2
	49.6
	48.4
	48.7
	48.6
	49.9
	48.4
	48.3
	48.3
	75.5
	
	
	
	
	
	
	
	
	
	
	
	
	

	WLFV5
	47.8
	48.0
	48.2
	48.0
	48.3
	49.3
	49.1
	50.0
	46.7
	47.7
	47.6
	61.7
	61.1
	
	
	
	
	
	
	
	
	
	
	
	

	KYAV
	48.9
	48.9
	48.9
	48.2
	48.3
	48.6
	47.8
	48.8
	48.4
	47.9
	47.9
	64.1
	63.3
	59.3
	
	
	
	
	
	
	
	
	
	
	

	BUGV
	46.8
	47.1
	47.0
	47.5
	47.5
	47.8
	47.4
	47.6
	47.3
	47.7
	48.0
	62.9
	62.1
	57.1
	71.6
	
	
	
	
	
	
	
	
	
	

	KRV
	47.7
	47.5
	47.4
	47.4
	48.7
	49.1
	49.0
	50.2
	48.3
	46.4
	46.4
	56.0
	55.4
	55.5
	54.8
	53.8
	
	
	
	
	
	
	
	
	

	OITAV
	48.0
	48.1
	47.8
	48.2
	49.0
	47.8
	47.8
	49.9
	47.1
	46.7
	46.7
	54.6
	54.7
	55.5
	53.4
	52.5
	63.2
	
	
	
	
	
	
	
	

	FKRV
	47.6
	47.4
	47.6
	47.2
	48.8
	48.1
	47.5
	48.9
	46.9
	46.4
	46.4
	54.9
	53.2
	53.5
	53.0
	52.2
	61.8
	62.3
	
	
	
	
	
	
	

	KOLEV
	47.4
	48.2
	47.7
	48.4
	49.2
	49.3
	48.5
	49.5
	48.0
	47.1
	46.8
	55.1
	54.9
	54.3
	54.6
	53.2
	62.8
	62.3
	75.3
	
	
	
	
	
	

	WzRpuLV1
	47.4
	48.0
	47.8
	47.3
	48.1
	48.8
	48.4
	49.8
	47.3
	46.7
	46.9
	54.8
	55.1
	56.1
	54.2
	52.7
	63.3
	74.1
	62.8
	63.0
	
	
	
	
	

	BaLV2
	47.5
	47.5
	47.3
	48.3
	48.6
	48.3
	47.8
	49.9
	47.9
	47.0
	46.3
	55.1
	54.8
	53.9
	54.1
	52.6
	62.5
	62.7
	74.9
	79.6
	62.3
	
	
	
	

	RtanLV
	50.6
	50.5
	51.3
	50.9
	63.2
	69.7
	69.5
	77.4
	50.9
	50.8
	50.6
	49.3
	49.0
	50.4
	48.7
	47.7
	48.6
	48.6
	48.0
	49.2
	47.9
	48.6
	
	
	

	NfulLV
	50.1
	50.1
	50.4
	51.1
	63.0
	69.7
	70.3
	77.3
	50.4
	50.0
	49.9
	48.5
	48.8
	49.8
	48.6
	47.4
	49.1
	48.5
	48.7
	49.1
	48.5
	48.4
	85.3
	
	

	SmurRV
	51.0
	50.7
	51.0
	50.9
	63.3
	70.2
	69.9
	77.1
	51.0
	50.7
	50.3
	50.5
	49.4
	50.9
	48.7
	47.8
	49.3
	49.0
	48.7
	49.4
	48.0
	49.0
	86.7
	84.3
	




















Table 10. Ledantevirus N protein amino acid sequence identities (%).

	
	BARV
	FUKV
	NISV
	NKOV
	KCV
	KEUV
	LDV
	VAPV
	YjTV2
	LqNcoLV1
	TrRTV2
	MEBV
	TYBV
	WLFV5
	KYAV
	BUGV
	KRV
	OITAV
	FKRV
	KOLEV
	WzRpuLV1
	BaLV2
	RtanLV
	NfulLV
	SmurRV

	BARV
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	FUKV
	96.4
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	NISV
	94.1
	95.2
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	NKOV
	76.2
	77.2
	75.5
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	KCV
	39.7
	40.1
	38.7
	40.1
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	KEUV
	40.3
	40.3
	39.9
	40.8
	46.9
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	LDV
	39.6
	39.6
	38.9
	40.1
	47.9
	80.7
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	VAPV
	43.0
	42.2
	42.0
	44.4
	47.9
	62.5
	63.9
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	YjTV2
	52.5
	52.7
	52.5
	53.4
	39.3
	38.8
	39.3
	39.0
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	LqNcoLV1
	52.5
	53.0
	52.3
	52.0
	37.4
	40.1
	41.3
	40.1
	47.6
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	TrRTV2
	52.5
	52.7
	52.0
	52.5
	36.9
	39.4
	39.9
	39.2
	47.6
	92.7
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	MEBV
	41.2
	40.7
	40.5
	40.2
	37.8
	41.6
	40.6
	37.3
	39.9
	42.3
	42.0
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	TYBV
	41.0
	40.5
	40.0
	39.8
	37.6
	41.8
	39.9
	38.0
	38.7
	41.3
	40.6
	87.1
	
	
	
	
	
	
	
	
	
	
	
	
	

	WLFV5
	38.1
	38.1
	38.3
	39.0
	37.1
	39.7
	38.7
	38.2
	36.6
	39.4
	38.7
	72.6
	72.6
	
	
	
	
	
	
	
	
	
	
	
	

	KYAV
	39.8
	40.0
	39.3
	39.8
	35.9
	41.1
	38.7
	37.3
	39.0
	40.1
	39.2
	75.2
	77.3
	67.4
	
	
	
	
	
	
	
	
	
	
	

	BUGV
	39.0
	39.5
	38.6
	40.7
	37.1
	38.7
	37.1
	37.8
	37.8
	38.7
	38.0
	74.7
	75.9
	69.3
	85.2
	
	
	
	
	
	
	
	
	
	

	KRV
	42.4
	41.7
	40.7
	43.1
	37.8
	39.7
	39.4
	35.6
	39.7
	39.9
	39.2
	60.2
	61.4
	58.3
	57.6
	56.0
	
	
	
	
	
	
	
	
	

	OITAV
	37.6
	37.4
	36.9
	38.1
	38.8
	38.2
	38.7
	35.4
	36.8
	41.8
	40.6
	54.8
	54.8
	52.2
	51.1
	52.7
	58.3
	
	
	
	
	
	
	
	

	FKRV
	40.2
	40.0
	40.2
	40.0
	36.4
	36.3
	36.8
	34.9
	40.6
	39.2
	38.5
	60.4
	60.0
	56.7
	58.1
	57.8
	60.0
	56.4
	
	
	
	
	
	
	

	KOLEV
	40.6
	40.8
	41.1
	41.1
	38.4
	38.3
	39.8
	37.6
	40.0
	42.1
	40.7
	62.4
	61.3
	62.4
	60.1
	58.2
	63.4
	57.5
	73.7
	
	
	
	
	
	

	WzRpuLV1
	38.3
	37.9
	36.9
	38.1
	36.9
	38.7
	39.2
	37.1
	37.8
	41.8
	40.6
	54.1
	54.8
	51.1
	52.2
	50.6
	54.1
	71.2
	55.0
	55.6
	
	
	
	
	

	BaLV2
	41.1
	40.6
	39.6
	41.1
	39.1
	38.3
	39.0
	38.6
	39.3
	39.8
	38.8
	62.0
	63.4
	62.2
	59.2
	59.9
	66.7
	59.2
	72.8
	85.0
	54.7
	
	
	
	

	RtanLV
	40.1
	39.6
	39.4
	41.5
	47.9
	62.0
	63.2
	76.9
	36.9
	39.4
	39.7
	38.5
	39.4
	37.8
	37.1
	38.2
	35.9
	37.3
	34.4
	36.7
	38.0
	37.1
	
	
	

	NfulLV
	40.1
	40.3
	40.1
	41.8
	49.3
	64.6
	63.9
	77.4
	38.1
	39.4
	39.0
	39.4
	39.0
	38.2
	38.5
	39.2
	36.3
	36.6
	35.2
	37.6
	37.1
	37.6
	88.9
	
	

	SmurRV
	41.3
	40.8
	40.6
	41.3
	47.4
	63.4
	63.4
	76.4
	36.4
	39.0
	38.5
	38.7
	39.0
	37.1
	38.2
	38.2
	35.2
	36.8
	34.4
	37.4
	36.6
	38.1
	92.0
	89.2
	























Table 11. Ledantevirus G protein amino acid sequence identities (%).

	
	BARV
	FUKV
	NISV
	NKOV
	KCV
	KEUV
	LDV
	VAPV
	YjTV2
	LqNcoLV1
	TrRTV2
	MEBV
	TYBV
	WLFV5
	KYAV
	BUGV
	KRV
	OITAV
	FKRV
	KOLEV
	WzRpuLV1
	BaLV2
	RtanLV
	NfulLV
	SmurRV

	BARV
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	FUKV
	84.7
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	NISV
	77.9
	78.2
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	NKOV
	47.3
	46.8
	49.4
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	KCV
	34.7
	35.6
	33.4
	33.5
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	KEUV
	31.9
	32.5
	32.5
	33.5
	49.2
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	LDV
	30.8
	31.9
	31.0
	31.8
	48.9
	70.8
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	VAPV
	34.6
	34.3
	34.3
	35.3
	51.8
	57.4
	58.7
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	YjTV2
	38.3
	40.6
	39.2
	40.4
	37.1
	34.9
	34.4
	37.5
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	LqNcoLV1
	41.7
	42.0
	42.1
	43.0
	33.1
	34.1
	33.4
	32.6
	42.6
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	TrRTV2
	41.1
	41.1
	42.7
	43.0
	34.8
	34.1
	32.8
	33.9
	41.1
	80.2
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	MEBV
	28.2
	29.2
	29.1
	29.6
	31.4
	30.2
	32.2
	32.8
	32.4
	28.4
	28.4
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	TYBV
	29.8
	31.9
	30.1
	31.0
	30.3
	31.2
	31.3
	33.7
	30.1
	28.7
	29.2
	64.4
	
	
	
	
	
	
	
	
	
	
	
	
	

	WLFV5
	29.0
	28.8
	28.7
	32.4
	31.2
	31.6
	31.2
	30.5
	29.2
	30.1
	29.9
	44.5
	45.9
	
	
	
	
	
	
	
	
	
	
	
	

	KYAV
	30.4
	29.3
	29.9
	30.5
	30.9
	30.6
	30.3
	30.5
	29.7
	27.0
	28.2
	47.5
	47.4
	43.5
	
	
	
	
	
	
	
	
	
	
	

	BUGV
	29.5
	30.4
	29.7
	30.5
	33.0
	31.0
	30.6
	33.1
	29.7
	29.1
	29.5
	46.2
	47.8
	41.8
	70.1
	
	
	
	
	
	
	
	
	
	

	KRV
	25.7
	26.2
	25.0
	24.0
	28.5
	24.3
	25.0
	25.7
	25.7
	23.5
	22.6
	26.6
	26.5
	25.7
	28.5
	27.8
	
	
	
	
	
	
	
	
	

	OITAV
	26.1
	25.9
	27.5
	27.2
	26.2
	27.1
	24.7
	26.5
	28.7
	28.5
	28.1
	28.4
	31.7
	30.7
	30.6
	29.8
	32.5
	
	
	
	
	
	
	
	

	FKRV
	25.6
	24.7
	25.5
	26.7
	25.7
	27.2
	27.5
	28.0
	28.2
	28.5
	27.5
	32.8
	32.5
	30.0
	30.3
	29.8
	32.8
	43.5
	
	
	
	
	
	
	

	KOLEV
	27.2
	27.6
	26.7
	28.4
	27.6
	28.0
	28.3
	27.0
	28.4
	27.6
	27.4
	30.8
	32.0
	31.6
	33.3
	31.2
	33.6
	38.4
	50.9
	
	
	
	
	
	

	WzRpuLV1
	28.7
	27.9
	28.3
	26.3
	25.9
	26.9
	26.7
	25.9
	27.4
	26.6
	26.2
	29.2
	32.7
	29.3
	30.4
	30.0
	34.4
	58.3
	42.0
	41.6
	
	
	
	
	

	BaLV2
	26.6
	27.0
	27.0
	26.5
	26.9
	27.4
	26.3
	26.7
	28.2
	25.7
	25.9
	30.7
	31.3
	30.4
	30.4
	30.3
	31.9
	38.3
	48.8
	56.1
	37.3
	
	
	
	

	RtanLV
	32.0
	33.7
	33.0
	32.1
	49.5
	57.1
	58.3
	65.2
	35.2
	35.3
	35.5
	30.4
	31.4
	31.3
	30.9
	31.4
	25.9
	29.5
	27.9
	28.0
	27.1
	26.9
	
	
	

	NfulLV
	33.7
	33.7
	31.9
	34.0
	49.0
	57.6
	58.0
	65.3
	36.9
	35.2
	35.4
	30.0
	31.0
	32.3
	31.3
	32.0
	25.0
	28.8
	29.0
	28.0
	27.1
	28.4
	79.3
	
	

	SmurRV
	32.4
	33.7
	31.3
	32.7
	50.5
	56.1
	57.8
	64.1
	36.3
	34.7
	35.6
	30.2
	32.2
	30.9
	30.3
	32.0
	25.2
	27.3
	27.3
	27.6
	26.3
	26.7
	80.0
	77.2
	



Table 12. Merhavirus L protein amino acid sequence identities (%).
	
	CTRV
	MERDV
	CRLRV2
	HTTRV
	INARV
	FORMV
	AsRV
	CamAnRV
	TIMV

	CTRV
	
	
	
	
	
	
	
	
	

	MERDV
	43.7
	
	
	
	
	
	
	
	

	CRLRV2
	40.3
	40.1
	
	
	
	
	
	
	

	HTTRV
	38.6
	39.2
	37.8
	
	
	
	
	
	

	INARV
	38.3
	38.0
	38.0
	67.0
	
	
	
	
	

	FORMV
	38.2
	38.6
	38.0
	50.7
	50.0
	
	
	
	

	AsRV
	38.6
	38.9
	38.1
	51.3
	51.2
	72.3
	
	
	

	CamAnRV
	41.2
	41.3
	40.7
	38.3
	38.5
	37.4
	38.1
	
	

	TIMV
	43.3
	83.7
	40.5
	39.4
	37.4
	38.1
	38.2
	41.2
	




Table 13. Merhavirus N protein amino acid sequence identities (%).
	
	CTRV
	MERDV
	CRLRV2
	HTTRV
	INARV
	FORMV
	AsRV
	CamAnRV
	TIMV

	CTRV
	
	
	
	
	
	
	
	
	

	MERDV
	26.8
	
	
	
	
	
	
	
	

	CRLRV2
	24.3
	24.4
	
	
	
	
	
	
	

	HTTRV
	22.5
	22.0
	21.5
	
	
	
	
	
	

	INARV
	22.9
	21.4
	22.8
	47.7
	
	
	
	
	

	FORMV
	23.8
	20.1
	23.5
	25.9
	26.1
	
	
	
	

	AsRV
	24.8
	18.6
	23.6
	27.1
	29.0
	55.5
	
	
	

	CamAnRV
	21.4
	17.2
	22.0
	16.9
	19.6
	20.3
	19.8
	
	

	TIMV
	25.4
	69.2
	25.0
	22.4
	22.3
	19.9
	19.5
	17.2
	



Table 14. Merhavirus G protein amino acid sequence identities (%).
	
	CTRV
	MERDV
	CRLRV2
	HTTRV
	INARV
	FORMV
	AsRV
	CamAnRV
	TIMV

	CTRV
	
	
	
	
	
	
	
	
	

	MERDV
	39.5
	
	
	
	
	
	
	
	

	CRLRV2
	21.8
	22.0
	
	
	
	
	
	
	

	HTTRV
	23.5
	25.1
	20.4
	
	
	
	
	
	

	INARV
	22.6
	22.5
	18.1
	55.1
	
	
	
	
	

	FORMV
	22.2
	24.3
	19.6
	41.3
	41.2
	
	
	
	

	AsRV
	25.1
	23.3
	20.9
	40.3
	41.3
	63.4
	
	
	

	CamAnRV
	19.2
	20.2
	18.5
	20.4
	17.5
	18.3
	18.8
	
	

	TIMV
	38.4
	83.1
	22.7
	24.0
	23.1
	24.2
	23.0
	20.6
	


Table 15. Scophrhavirus L protein amino acid sequence identities (%).
	
	SMRV
	WhRCDRV
	TiLRV1
	TiLRV2

	SMRV
	
	
	
	

	WhRCDRV
	53.1
	
	
	

	TiLRV1
	53.8
	67.0
	
	

	TiLRV2
	53.7
	67.8
	85.3
	


Table 16. Scophrhavirus N protein amino acid sequence identities (%).
	
	SMRV
	WhRCDRV
	TiLRV1
	TiLRV2

	SMRV
	
	
	
	

	WhRCDRV
	37.9
	
	
	

	TiLRV1
	39.1
	46.6
	
	

	TiLRV2
	40.8
	47.1
	84.5
	



Table 17. Scophrhavirus G protein amino acid sequence identities (%).
	
	SMRV
	WhRCDRV
	TiLRV1
	TiLRV2

	SMRV
	
	
	
	

	WhRCDRV
	30.6
	
	
	

	TiLRV1
	33.5
	47.5
	
	

	TiLRV2
	32.2
	46.1
	70.0
	



Table 18. Tupavirus L protein amino acid sequence identities (%).
	
	TUPV
	DURV
	KLAV
	TUPVSB
	WRpeTV1
	WMlaTV1
	BtTVBS1
	BtTVBS2
	WfBTV2
	DTV
	ApenTV
	CshaTV
	MTV

	TUPV
	
	
	
	
	
	
	
	
	
	
	
	
	

	DURV
	52.5
	
	
	
	
	
	
	
	
	
	
	
	

	KLAV
	56.7
	52.6
	
	
	
	
	
	
	
	
	
	
	

	TUPVSB
	56.5
	52.1
	68.9
	
	
	
	
	
	
	
	
	
	

	WRpeTV1
	62.8
	53.7
	57.8
	57.7
	
	
	
	
	
	
	
	
	

	WMlaTV1
	61.7
	53.5
	59.0
	57.7
	63.6
	
	
	
	
	
	
	
	

	BtTVBS1
	62.0
	52.8
	59.2
	58.0
	75.5
	63.3
	
	
	
	
	
	
	

	BtTVBS2
	62.4
	54.4
	58.1
	57.3
	72.5
	63.6
	71.3
	
	
	
	
	
	

	WfBTV2
	57.6
	53.5
	62.5
	60.5
	60.0
	60.0
	59.8
	59.4
	
	
	
	
	

	DTV
	52.6
	51.1
	55.4
	54.4
	54.5
	54.0
	53.3
	54.0
	54.6
	
	
	
	

	ApenTV
	60.6
	52.6
	57.7
	55.4
	62.6
	61.8
	62.4
	61.6
	58.5
	52.3
	
	
	

	CshaTV
	45.0
	44.9
	45.4
	45.6
	44.9
	46.5
	44.6
	45.6
	46.1
	44.4
	45.4
	
	

	MTV
	53.3
	51.4
	53.1
	52.3
	54.7
	53.6
	54.2
	53.6
	52.7
	49.3
	53.0
	44.3
	



Table 19. Tupavirus N protein amino acid sequence identities (%).
	
	TUPV
	DURV
	KLAV
	TUPVSB
	WRpeTV1
	WMlaTV1
	BtTVBS1
	BtTVBS2
	WfBTV2
	DTV
	ApenTV
	CshaTV
	MTV

	TUPV
	
	
	
	
	
	
	
	
	
	
	
	
	

	DURV
	57.1
	
	
	
	
	
	
	
	
	
	
	
	

	KLAV
	55.1
	47.1
	
	
	
	
	
	
	
	
	
	
	

	TUPVSB
	55.3
	48.0
	71.4
	
	
	
	
	
	
	
	
	
	

	WRpeTV1
	67.2
	55.2
	52.6
	55.3
	
	
	
	
	
	
	
	
	

	WMlaTV1
	70.2
	53.6
	52.1
	53.0
	66.7
	
	
	
	
	
	
	
	

	BtTVBS1
	67.7
	53.8
	52.1
	56.0
	85.6
	66.5
	
	
	
	
	
	
	

	BtTVBS2
	68.1
	55.5
	51.6
	53.0
	81.4
	67.2
	80.9
	
	
	
	
	
	

	WfBTV2
	58.8
	54.3
	57.4
	58.6
	55.6
	58.8
	56.0
	54.7
	
	
	
	
	

	DTV
	54.4
	49.7
	54.0
	50.5
	55.1
	52.1
	53.5
	53.0
	54.9
	
	
	
	

	ApenTV
	58.1
	45.7
	49.1
	50.2
	55.8
	54.4
	57.0
	56.5
	49.8
	50.0
	
	
	

	CshaTV
	40.7
	40.3
	37.1
	36.7
	40.9
	42.1
	41.6
	41.4
	39.0
	41.4
	40.0
	
	

	MTV
	46.3
	45.2
	42.6
	42.3
	49.5
	45.8
	49.1
	49.8
	45.8
	44.0
	42.1
	40.2
	







Table 20. Tupavirus G protein amino acid sequence identities (%).
	
	TUPV
	DURV
	KLAV
	TUPVSB
	WRpeTV1
	WMlaTV1
	BtTVBS1
	BtTVBS2
	WfBTV2
	DTV
	ApenTV
	CshaTV
	MTV

	TUPV
	
	
	
	
	
	
	
	
	
	
	
	
	

	DURV
	25.3
	
	
	
	
	
	
	
	
	
	
	
	

	KLAV
	28.5
	19.8
	
	
	
	
	
	
	
	
	
	
	

	TUPVSB
	26.8
	25.1
	51.0
	
	
	
	
	
	
	
	
	
	

	WRpeTV1
	42.3
	26.9
	30.5
	30.5
	
	
	
	
	
	
	
	
	

	WMlaTV1
	40.6
	25.9
	27.3
	28.8
	51.0
	
	
	
	
	
	
	
	

	BtTVBS1
	41.1
	25.7
	29.7
	29.2
	75.2
	52.0
	
	
	
	
	
	
	

	BtTVBS2
	40.8
	27.1
	30.7
	29.4
	75.2
	51.8
	67.5
	
	
	
	
	
	

	WfBTV2
	29.4
	25.7
	34.7
	35.6
	34.2
	32.9
	32.7
	33.1
	
	
	
	
	

	DTV
	26.6
	25.1
	27.6
	29.5
	27.0
	27.5
	27.9
	28.3
	31.0
	
	
	
	

	ApenTV
	35.9
	25.8
	30.7
	30.8
	43.6
	46.5
	43.6
	44.9
	32.7
	27.3
	
	
	

	CshaTV
	25.8
	26.1
	21.8
	25.1
	25.0
	25.1
	26.1
	23.0
	25.3
	22.9
	24.4
	
	

	MTV
	33.1
	29.5
	26.8
	26.6
	29.8
	29.6
	31.2
	28.7
	29.1
	26.4
	30.1
	28.5
	




Table 21. Sigmavirus L protein amino acid sequence identities (%).
	
	DMelSV
	DObsSV
	DAffSV
	DAanSV
	DImmSV
	DStuSV
	WhLFV9
	WhLFV10
	HbDRV1
	CCapSV
	HbDV10
	HbDV9
	WhHFV1
	SyFV2
	WhFV2
	YsRV
	ApRV3
	ADMSV
	BtyrRV1
	JPCGV1
	BDorSV
	HzRV4
	ZCucSV1
	ZCucSV2
	HIllSV
	SSVBIME1

	DMelSV
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	DObsSV
	41.4
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	DAffSV
	39.3
	41.2
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	DAanSV
	41.0
	41.8
	41.4
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	DImmSV
	41.1
	55.3
	39.1
	42.2
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	DStuSV
	40.5
	41.5
	60.3
	41.5
	40.1
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	WhLFV9
	51.2
	41.1
	40.6
	41.2
	40.7
	40.8
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	WhLFV10
	51.1
	41.4
	40.1
	41.9
	40.6
	40.5
	67.8
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	HbDRV1
	49.1
	41.3
	39.8
	42.0
	41.8
	41.0
	51.0
	50.3
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	CCapSV
	48.2
	41.2
	41.0
	42.5
	41.7
	41.0
	49.9
	49.9
	47.9
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	HbDV10
	43.3
	42.9
	43.8
	45.8
	42.0
	43.5
	42.7
	42.8
	43.1
	44.8
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	HbDV9
	42.8
	44.2
	41.8
	43.7
	43.4
	42.3
	41.8
	42.3
	42.1
	43.3
	52.3
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	WhHFV1
	41.4
	41.9
	41.8
	42.7
	42.7
	41.9
	42.2
	42.5
	42.3
	44.0
	52.3
	51.0
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	SyFV2
	42.3
	43.3
	41.7
	44.2
	42.8
	41.9
	42.7
	42.8
	43.0
	44.1
	53.3
	50.5
	50.9
	
	
	
	
	
	
	
	
	
	
	
	
	

	WhFV2
	42.0
	43.8
	42.3
	43.9
	42.1
	42.1
	41.9
	42.5
	42.7
	43.8
	52.8
	50.3
	51.3
	82.2
	
	
	
	
	
	
	
	
	
	
	
	

	YsRV
	42.3
	43.7
	41.9
	43.3
	42.1
	42.2
	42.1
	42.5
	42.5
	43.3
	52.5
	51.4
	50.2
	74.0
	73.6
	
	
	
	
	
	
	
	
	
	
	

	ApRV3
	40.7
	42.1
	40.7
	41.8
	41.5
	40.1
	39.9
	40.0
	41.5
	41.8
	48.7
	46.0
	46.4
	48.8
	49.2
	47.7
	
	
	
	
	
	
	
	
	
	

	ADMSV
	50.1
	41.6
	38.6
	40.0
	41.8
	40.2
	52.1
	52.0
	50.3
	50.9
	42.9
	42.8
	43.0
	43.7
	42.7
	43.8
	40.5
	
	
	
	
	
	
	
	
	

	BtyrRV1
	41.8
	43.9
	42.0
	43.2
	43.8
	42.1
	43.5
	43.4
	42.8
	43.7
	46.9
	47.4
	45.8
	47.5
	47.2
	47.0
	43.5
	43.4
	
	
	
	
	
	
	
	

	JPCGV1
	43.9
	43.5
	41.9
	44.0
	43.1
	42.3
	43.6
	43.6
	43.4
	44.3
	46.5
	47.3
	45.2
	46.7
	45.7
	46.6
	43.1
	43.6
	68.3
	
	
	
	
	
	
	

	BDorSV
	43.6
	43.7
	41.7
	44.5
	43.6
	42.0
	44.2
	43.7
	43.6
	44.5
	46.9
	46.8
	46.3
	47.5
	47.2
	47.3
	43.2
	44.1
	78.8
	68.9
	
	
	
	
	
	

	HzRV4
	41.7
	41.7
	41.3
	43.0
	41.9
	41.1
	42.0
	41.6
	41.8
	41.5
	44.9
	45.3
	44.7
	45.9
	45.1
	45.8
	44.2
	42.4
	45.1
	45.3
	45.3
	
	
	
	
	

	ZCucSV1
	50.4
	42.2
	41.2
	42.5
	42.2
	41.7
	54.4
	54.1
	50.8
	51.3
	42.5
	42.6
	42.6
	43.6
	44.0
	43.2
	41.1
	52.3
	43.5
	43.3
	44.3
	43.9
	
	
	
	

	ZCucSV2
	41.0
	40.6
	41.0
	41.9
	39.5
	40.9
	40.1
	41.2
	40.7
	41.5
	45.1
	44.3
	44.9
	44.5
	44.5
	44.5
	42.1
	42.2
	43.9
	44.3
	44.2
	43.1
	41.2
	
	
	

	HIllSV
	50.3
	42.5
	41.4
	42.2
	42.3
	42.2
	54.1
	54.8
	50.8
	52.4
	43.0
	43.2
	43.0
	43.8
	43.9
	43.7
	42.0
	52.9
	44.9
	44.9
	45.4
	43.1
	55.9
	41.6
	
	

	SSVBIME1
	41.2
	41.3
	41.2
	43.1
	41.9
	42.4
	42.2
	41.8
	42.2
	43.4
	52.2
	51.2
	72.8
	50.8
	51.4
	50.0
	47.6
	43.1
	45.7
	45.5
	46.2
	44.6
	42.0
	44.1
	42.8
	







Table 22. Sigmavirus N protein amino acid sequence identities (%).
	
	DMelSV
	DObsSV
	DAffSV
	DAanSV
	DImmSV
	DStuSV
	WhLFV9
	WhLFV10
	HbDRV1
	CCapSV
	HbDV10
	HbDV9
	WhHFV1
	SyFV2
	WhFV2
	YsRV
	ApRV3
	ADMSV
	BtyrRV1
	JPCGV1
	BDorSV
	HzRV4
	ZCucSV1
	ZCucSV2
	HIllSV
	SSVBIME1

	DMelSV
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	DObsSV
	23.0
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	DAffSV
	20.9
	24.8
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	DAanSV
	21.5
	24.3
	26.3
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	DImmSV
	20.9
	43.7
	21.1
	22.7
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	DStuSV
	21.7
	22.8
	42.6
	25.0
	20.7
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	WhLFV9
	33.9
	21.9
	22.1
	23.0
	20.7
	22.6
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	WhLFV10
	34.2
	22.1
	22.1
	21.0
	21.2
	22.1
	50.0
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	HbDRV1
	27.3
	19.1
	20.7
	21.5
	18.3
	20.1
	23.4
	25.3
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	CCapSV
	32.0
	23.0
	22.0
	20.3
	23.4
	22.1
	28.5
	28.2
	26.7
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	HbDV10
	23.4
	20.4
	26.6
	24.7
	22.8
	26.0
	23.4
	21.9
	20.3
	22.6
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	HbDV9
	23.2
	23.0
	24.9
	22.7
	25.7
	24.8
	21.7
	24.5
	20.0
	26.1
	28.9
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	WhHFV1
	24.7
	21.2
	24.2
	23.4
	21.0
	23.6
	21.8
	23.4
	21.5
	19.4
	28.2
	29.2
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	SyFV2
	23.8
	20.8
	27.1
	28.7
	22.4
	26.6
	25.2
	23.5
	20.6
	23.4
	33.9
	31.9
	28.2
	
	
	
	
	
	
	
	
	
	
	
	
	

	WhFV2
	22.5
	21.7
	27.5
	29.2
	22.8
	28.6
	26.1
	24.5
	20.6
	23.1
	33.7
	31.6
	27.7
	83.1
	
	
	
	
	
	
	
	
	
	
	
	

	YsRV
	25.9
	22.9
	28.5
	28.0
	22.4
	28.0
	24.5
	23.4
	21.3
	22.7
	33.3
	32.3
	29.8
	65.5
	65.1
	
	
	
	
	
	
	
	
	
	
	

	ApRV3
	24.0
	19.2
	27.4
	20.5
	20.9
	25.3
	21.8
	23.2
	21.4
	21.2
	25.2
	27.8
	25.7
	25.6
	25.1
	26.3
	
	
	
	
	
	
	
	
	
	

	ADMSV
	30.5
	20.7
	22.0
	21.0
	20.2
	24.5
	28.3
	30.4
	26.9
	29.9
	22.9
	20.7
	25.2
	25.5
	25.1
	25.7
	23.7
	
	
	
	
	
	
	
	
	

	BtyrRV1
	22.1
	24.1
	25.4
	26.6
	24.5
	26.7
	25.8
	26.8
	19.6
	25.4
	28.5
	28.6
	24.5
	29.4
	28.0
	32.0
	24.8
	21.7
	
	
	
	
	
	
	
	

	JPCGV1
	23.4
	21.9
	26.7
	27.1
	26.0
	26.4
	26.0
	25.5
	20.7
	23.5
	29.0
	28.3
	27.1
	29.7
	30.4
	29.5
	27.7
	24.2
	58.6
	
	
	
	
	
	
	

	BDorSV
	23.3
	24.2
	25.8
	27.3
	24.1
	25.5
	23.4
	27.8
	20.4
	22.7
	28.3
	28.5
	25.5
	31.1
	29.4
	33.6
	26.8
	22.7
	68.8
	59.1
	
	
	
	
	
	

	HzRV4
	22.7
	22.2
	21.8
	22.9
	22.8
	21.5
	23.6
	23.2
	20.9
	21.7
	20.5
	23.3
	21.3
	23.4
	23.2
	23.2
	21.5
	24.2
	21.6
	22.4
	23.6
	
	
	
	
	

	ZCucSV1
	27.5
	20.1
	22.1
	19.2
	19.0
	20.5
	25.2
	26.7
	25.9
	26.3
	19.5
	19.5
	21.3
	19.3
	18.9
	20.5
	19.8
	25.0
	18.4
	20.1
	18.7
	24.2
	
	
	
	

	ZCucSV2
	25.5
	21.1
	26.0
	26.9
	24.4
	24.0
	25.6
	22.5
	22.2
	22.3
	31.3
	25.1
	26.5
	27.1
	26.9
	28.7
	26.7
	21.8
	28.9
	28.8
	28.0
	23.7
	20.0
	
	
	

	HIllSV
	36.3
	24.6
	21.5
	21.9
	21.0
	24.2
	32.5
	32.0
	31.9
	34.7
	21.9
	22.1
	19.8
	22.8
	21.9
	23.3
	24.7
	30.9
	24.8
	24.4
	23.2
	21.8
	28.2
	21.9
	
	

	SSVBIME1
	27.9
	21.5
	24.0
	22.7
	18.5
	23.7
	22.2
	22.2
	22.1
	21.6
	29.5
	29.7
	60.9
	31.9
	30.3
	31.0
	25.6
	24.1
	23.3
	25.2
	24.5
	22.5
	19.7
	27.7
	22.0
	



Table 23. Sigmavirus G protein amino acid sequence identities (%).

	
	DMelSV
	DObsSV
	DAffSV
	DAanSV
	DImmSV
	DStuSV
	WhLFV9
	WhLFV10
	HbDRV1
	CCapSV
	HbDV10
	HbDV9
	WhHFV1
	SyFV2
	WhFV2
	YsRV
	ApRV3
	ADMSV
	BtyrRV1
	JPCGV1
	BDorSV
	HzRV4
	ZCucSV1
	ZCucSV2
	HIllSV
	SSVBIME1

	DMelSV
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	DObsSV
	22.7
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	DAffSV
	25.8
	22.9
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	DAanSV
	25.1
	22.4
	22.8
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	DImmSV
	21.0
	37.2
	20.9
	20.8
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	DStuSV
	23.7
	24.0
	47.0
	20.8
	21.6
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	WhLFV9
	24.2
	21.8
	20.9
	23.0
	21.0
	21.5
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	WhLFV10
	25.0
	20.0
	21.4
	22.0
	22.1
	21.8
	36.2
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	HbDRV1
	27.7
	23.3
	23.0
	26.0
	21.6
	22.3
	25.7
	23.8
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	CCapSV
	30.0
	21.6
	23.0
	23.0
	21.3
	22.1
	25.5
	24.3
	26.9
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	HbDV10
	24.5
	21.2
	26.1
	24.2
	21.4
	25.0
	20.1
	22.0
	24.6
	24.1
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	HbDV9
	21.4
	20.4
	23.7
	22.5
	23.3
	23.9
	22.6
	23.8
	25.4
	22.2
	30.0
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	WhHFV1
	23.4
	23.3
	25.6
	24.6
	25.1
	25.1
	23.2
	22.3
	25.2
	24.1
	28.2
	25.0
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	SyFV2
	22.4
	21.4
	24.2
	22.9
	21.1
	25.0
	20.8
	21.3
	21.1
	22.4
	37.4
	29.3
	28.9
	
	
	
	
	
	
	
	
	
	
	
	
	

	WhFV2
	23.3
	23.5
	25.9
	22.0
	21.9
	25.1
	21.7
	20.8
	22.2
	23.5
	37.1
	27.0
	27.4
	67.9
	
	
	
	
	
	
	
	
	
	
	
	

	YsRV
	24.2
	22.7
	25.0
	22.2
	21.1
	24.5
	21.9
	22.5
	22.7
	21.9
	37.7
	29.0
	29.2
	57.8
	58.7
	
	
	
	
	
	
	
	
	
	
	

	ApRV3
	23.6
	21.3
	24.5
	22.3
	21.9
	23.7
	22.5
	22.4
	22.8
	22.2
	31.3
	29.1
	26.5
	32.5
	31.8
	34.4
	
	
	
	
	
	
	
	
	
	

	ADMSV
	22.5
	20.2
	20.8
	21.6
	21.4
	18.5
	20.2
	21.0
	23.7
	21.4
	24.0
	20.2
	19.5
	22.0
	20.0
	21.2
	22.4
	
	
	
	
	
	
	
	
	

	BtyrRV1
	26.1
	22.0
	20.3
	23.4
	21.2
	20.7
	23.8
	21.9
	24.4
	22.8
	24.4
	23.7
	21.7
	23.7
	23.4
	23.7
	20.6
	25.0
	
	
	
	
	
	
	
	

	JPCGV1
	26.8
	22.1
	21.6
	24.5
	21.1
	22.9
	21.6
	23.2
	26.6
	24.2
	25.9
	25.1
	23.4
	24.3
	24.8
	28.1
	26.5
	26.0
	42.4
	
	
	
	
	
	
	

	BDorSV
	24.4
	23.1
	20.2
	25.8
	21.0
	21.7
	25.1
	21.6
	24.5
	22.8
	23.3
	23.2
	22.8
	23.3
	24.3
	23.8
	22.3
	24.3
	52.5
	39.8
	
	
	
	
	
	

	HzRV4
	22.3
	19.8
	20.2
	19.7
	18.2
	18.9
	19.3
	19.5
	23.1
	20.0
	22.6
	18.7
	21.9
	20.8
	20.7
	21.6
	21.5
	17.3
	20.9
	20.4
	21.6
	
	
	
	
	

	ZCucSV1
	34.5
	21.6
	23.3
	25.4
	19.7
	23.0
	27.6
	25.0
	32.7
	28.3
	24.6
	22.2
	24.2
	22.1
	22.5
	23.1
	23.6
	22.1
	22.2
	24.0
	23.2
	23.2
	
	
	
	

	ZCucSV2
	22.0
	22.4
	24.7
	23.9
	22.6
	25.8
	21.8
	20.0
	23.2
	25.1
	27.2
	22.7
	22.3
	22.1
	23.2
	23.7
	20.4
	21.5
	24.6
	22.7
	23.3
	20.1
	23.7
	
	
	

	HIllSV
	27.1
	21.6
	21.4
	21.6
	21.5
	21.4
	21.6
	22.5
	21.5
	26.0
	23.3
	22.1
	19.6
	22.1
	21.2
	21.1
	20.8
	23.9
	24.9
	24.7
	24.3
	19.8
	25.0
	18.0
	
	

	SSVBIME1
	23.5
	21.4
	22.8
	25.4
	22.7
	23.1
	22.2
	22.7
	22.8
	23.2
	29.3
	24.0
	58.3
	26.9
	26.8
	29.0
	25.3
	19.8
	22.4
	23.4
	21.6
	20.7
	23.8
	21.2
	20.8
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