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	Abstract of Taxonomy Proposal: 


	
Description of current taxonomy:       
The family Potyviridae includes 13 genera and 264 species. Genus Bymovirus consists of 6 species, Poacevirus of 4 species and Potyvirus of 216 species. For the remaining 10 genera no recommendation for changes is proposed.

Proposed taxonomic change(s):     
Creation of 7 new species: 1 species in the genus Bymovirus (“Bymovirus glycinis”), 1 species in the genus Poacevirus (“Poacevirus zoysiae”) and 5 species in the genus Potyvirus (“Potyvirus ammi”, “Potyvirus hebatatae”, “Potyvirus sagittariae”, “Potyvirus sennae”, “Potyvirus zinniae”).

Demarcation criteria for new taxon/taxa:
According to the ICTV Report chapter on Potyviridae, the 13 genera are distinguished based on biological criteria - primarily transmission by specific vectors - and molecular data, with members of different genera sharing less than 46% nucleotide sequence identity. Viruses from different species typically have complete ORF sequences that share less than 76% nucleotide identity and less than 82% amino acid identity.

Justification:
The genome sequences of the eight proposed new viruses analyzed showed nucleotide and amino acid identities below the species demarcation thresholds. Additionally, biological data were available to support their classification as members of new species.




	Text of Taxonomy proposal:  

	
Description of current taxonomy:       
The family Potyviridae includes 13 genera and 264 species. Genus Bymovirus consists of 6 species, Poacevirus of 4 species and Potyvirus of 216 species [1].

Proposed taxonomic change(s):     
Creation of 7 new species: 1 species in the genus Bymovirus (“Bymovirus glycinis”), 1 species in the genus Poacevirus (“Poacevirus zoysiae”) and 5 species in the genus Potyvirus (“Potyvirus ammi”, “Potyvirus hebatatae”, “Potyvirus sagittariae”, “Potyvirus sennae”, “Potyvirus zinniae”).

Demarcation criteria for new taxon/taxa:
According to the ICTV Report chapter on Potyviridae [1], the 13 genera are distinguished based on biological criteria - primarily transmission by specific vectors - and molecular data, with members of different genera sharing less than 46% nucleotide (nt) sequence identity. Viruses from different species typically have complete ORF sequences that share less than 76% nt identity and less than 82% amino acid (aa) identity.

Justification:      

1) “Bymovirus glycinis” [2]

Virus name: Soybean leaf rugose mosaic virus (SbLRMV)
Species name: “Bymovirus glycinis”
Genus: Bymovirus
Origin of name: Species name derived from the host plant Glycine max (soybean)
Isolate for which complete genome is available:
Soybean leaf rugose mosaic vírus Field-NiRNA1-1 RNA1 (LC534638) – exemplar isolate
Soybean leaf rugose mosaic virus Field-NiRNA2-2 RNA2 (LC534641) - exemplar isolate

Soybean leaf rugose mosaic virus NSV9 – RNA1 LC534637
Soybean leaf rugose mosaic virus NSV9-NiRNA1-2 RNA1 (LC534639) 
Soybean leaf rugose mosaic virus Field-NiRNA2-1 RNA2 (LC534640) 


Original hosts: 
Glycine max (soybean)

Justification for creating a new species:
The first paper on soybean leaf rugose mosaic virus isolates was Ohki et al. (2021) [2], although the sequences were not released until 2025 from isolate NSV9 (RNA1: LC534637); and Field isolate (RNA1: LC534638, LC534639; RNA2: LC534640, LC534641). A sequence from another isolate LC2-4 (LC038189) was published in 2023 only for RNA1. The exemplar sequences are from isolate NSV9, RNA1: LC534638 (Ni RNA1-1), and Field isolate RNA2: LC534641 (Ni RNA2-2). All isolates infected soybean. 5’ RACE was used to confirm the sequence of the 5’ region [2]. The sequences of these two RNAs are most closely related to bymoviruses. RNA1 is 7109 nt long with one large open reading frame (ORF), encoding for a polyprotein of 257 kDa, likely processed into eight mature proteins, plus an out of frame PIPO sequence. The main ORF of RNA1 shares 52%–55% nt sequence identity and 27%-43% aa sequence identity to other bymoviruses, identities reduced to 49%–54% (nt) and 30%–34% (aa) for the predicted coat protein. The similarity to other viruses in the family Potyviridae is generally lower. RNA2 is 3413 or 3415 nt long and putatively encodes a polyprotein of 108 kDa, probably cleaved into two mature proteins. The 5′ and 3′ untranslated regions (UTRs) consist of 179 and 120 nt, respectively, for RNA1, and in the case of RNA2, minor length differences were found among sequenced isolates, with 54 to 55 nt for the 5’-UTR, and 484 to 487 nt for the 3’-UTR.
The phylogenetic analysis of the polyproteins of RNA1 and RNA2 showed that they belonged to a basal clade of bymoviruses that was different from the clades of other genera in the family Potyviridae. SbLRMV formed its own node, with bootstrap values of 100 for RNA1 and 63 for RNA2. The closest relative was the tentative maize bymovirus A isolate Kang (GenBank accessions MH428827 and MH428828).

Proteins and motifs: The predicted mature proteins cleaved from the two polyproteins are eight products (P3, 7K, CI, 14K, VPg, Pro, NIb, and CP) for RNA1 and two products (P1 and P2) for RNA2. Conserved motifs include the active site of the RNA-dependent RNA polymerase, (SGX2)XTX3NTX32GDD in the NIb coding region and the NTP-binding motif (GXXGXGKS) involved in RNA helicase activity in the CI region. A putative PIPO region with 54 aa can be predicted embedded in P3 after a unique CA6 slippage motif (positions 670-676). For the RNA2, the polyprotein contains a VG/S tripeptide predicted for the cleavage of proteins P1 and P2, and the P1 has a proteinase domain containing the motifs GYCY and HV.

Natural transmission: Soilborne, presumably transmitted by Polymyxa graminis or a related organism, although there is no experimental evidence.

Additional information:
The host range of bymoviruses was thought to be limited to members of the family Poaceae, until the finding of some bymoviruses that are likely to infect legumes. The virus SbLRMV was not transmitted via seeds or aphids, but soybeans became diseased when grown in virus-infested soil. The virus can be inoculated mechanically and infect systemically different species like pea and sweet pea, but symptoms were only observed in soybean. Also, infected plants contained flexuous and filamentous virus-like particles. SbLRMV is an atypical member of the genus Bymovirus that infects soybean (Fabaceae) and other dicots rather than gramineous hosts.
Complete bipartite genomes available, with the RNA1 (LC534637) corresponding to the isolate NSV9, originally sampled from a diseased soybean in Niigata city, Japan, and obtained after single local lesion isolation on Gomphrena globosa [3]. For the RNA2, the sequences were derived from field isolates with similar origin (LC534640 and LC534641) [2].

Study Group recommendation:
The Potyviridae Study Group recommends that soybean leaf rugose mosaic virus (SbLRMV) be assigned to a new species, for which we propose the binomial name “Bymovirus glycinis” indicating the host species where the exemplar isolate was found causing the described symptoms. SbLRMV sequence is typically grouped in the bymovirus cluster in a phylogenetic tree (Figure 1). 

2) “Poacevirus zoysiae” [4]

Virus name: Zoysia mosaic virus (ZoMV) 
Species name: “Poacevirus zoysiae”
Genus: Poacevirus
Origin of name: Species name derived from the generic name of the host in which it was first discovered. 

Isolates for which complete genomes are available:
Zoysia mosaic virus TCG (LC895292) exemplar sequence
Zoysia mosaic virus ZM864 (OP425115) – (near complete)(Additional isolate)

Original hosts: 
Zoysia matrella (common name zoysia grass); an exported clone sample from Japan to US.
Zoysia japonica (common name zoysia grass) in Japan and China. 

Justification for creating a new species:
Mosaic symptoms were observed in the cultivar 'Fox' of a Z. matrella clone imported from Japan into the US. High throughput sequencing identified the near complete viral genome, with a typical potyvirus-like organization. The complete genome was confirmed by Sanger sequencing of overlapping RT-PCR amplicons and 5’/3’ RACE [4]. 
The near complete genome sequence of the ZM864 isolate is 9,728 nt long. It contains a large open reading frame encoding a 3,119-aa polyprotein, with a 5´ UTR of 172 nt and a 199 nt 3´ UTR. Phylogenetic analysis of complete polyprotein aa sequences placed ZoMV-ZM864 within a distinct clade with triticum mosaic virus (TriMV), sugarcane streak mosaic virus (SCSMV), Caladenia virus A (CalVA), and wild oat poacevirus 1 (WOPV1), all four of which are ratified members of the genus Poacevirus (Figure 1).
In pairwise analysis, the ZoMV-ZM864 genome is most closely related to triticum mosaic virus TriMV, with 57% nt and 52% aa identity. The ZoMV-ZM864 genome shares 42-50% nt and 50-57% aa identity with SCMV, CalVA and WOPV1, and <36% nt and <21% aa identity with various selected potyviruses.

The complete genome [9,766 nt] of isolate TCG [5] was discovered in Japan in Z. japonica exhibiting mosaic symptoms. The ZoMV-TCG genome and polyprotein (3,125 aa) shares 79% nt and 91% aa identity with ZoMV-ZM864. The lower-than-expected nt identity was due to several gaps in the 5’ UTR of ZM864. A third isolate, ZoMV-ZS101 (9,794 nt; sequence not available) was reported in Z. japonica exhibiting mosaic symptoms in China [6] and reportedly shares 80% nt and 88% aa identity with ZoMV-ZM864.

Proteins and motifs: 
The large open reading frame (ORF, nt 173–9749) of ZoMV-ZM864 encodes the 3,119-aa polyprotein which is predicted to be processed into 10 mature proteins (P1, HC-Pro, P3, 6K1, CI, 6K2, VPg, NIa, NIb and CP) through cleavage at nine predicted sites. The P1/HC-Pro junction (LQFF/S) is cleaved by the P1 serine proteinase, while the HC-Pro/P3 site (YKIG/G) is processed by the HC-Pro cysteine proteinase. The remaining seven cleavage sites (P3/6K1 to NIb/CP) with LVMH/A, FVFH/A, LVFH/G, LIMH/G, LVLH/A, FVMH/G, and LVFH/S dipeptides, respectively, are all mediated by the NIa-Pro cysteine proteinase. In addition, the putative P3N-PIPO ORF was identified that includes the frameshift sequence motif GAAAAAA starting at nt 3114. The order and size of the mature proteins P1 (357 aa), HC-Pro (474 aa), P3 (300 aa), 6K1 (56 aa), CI (647 aa), 6K2 (50 aa), VPg (208 aa), NIa-Pro (226 aa), NIb (488 aa), and CP (313 aa) resemble those of other poaceviruses within the family Potyviridae for which complete genome sequences are available.

Natural transmission: 
Unknown. From the >50% overall polyprotein identity with TrMV, the HC‑Pro of ZoMV aligns with TriMV well enough for functional comparison. Regarding the potential presence of key mite-transmission motifs: ZoMV-ZM864 lacks the full zinc‑finger-like motif (H–X₂–C–…–C–X₂–C) characteristic of TriMV. Two partial C‑X₂‑C motifs were identified at AA 88 (CRAC) and at AA 410 (CRKC), but these were identified outside of the core alignment and missing the critical His residue.  The absence of His at position ~20 and incomplete motif structures suggest that ZoMV’s HC‑Pro does not preserve the key mite-transmission determinant region found in TriMV. This indicates functional divergence, with ZoMV unlikely to be efficiently transmitted by wheat curl mites in the same manner as TriMV. A scan for these motifs in the ZoMV‑TCG isolate also shows that it, too, does not encode the key HC‑Pro structural features suggested to be required for eriophyid mite transmission. This appears to be consistent with poacevirus divergence and may relate to their differing or unknown vector relationships.

Additional information:
Adhikari et al (2023) [4] suggested "Poacevirus zoisiae" as the species name. However, it appears the authors misspelled Zoysia [as Zoisia]. Therefore, the correct Latinized binomial should be "Poacevirus zoysiae".

Study Group recommendation:
The Potyviridae Study Group recommends that Zoysia mosaic virus be assigned as a new poacevirus species, for which we propose the name “Poacevirus zoysiae” in recognition of the host in which it was first found.

3) “Potyvirus ammi” [7]

Virus name: Ammi majus latent virus (AMLV) 
Species name: “Potyvirus ammi”
Genus: Potyvirus
Origin of name: Species name derived from the original host, Ammi majus, in which the virus was first detected in Japan, causing latent infection. 
Isolates for which complete genomes are available:
Ammi majus latent virus isolate CQ (PV935223) – exemplar isolate

Original hosts: 
Ammi majus (bishop's flower, false bishop's weed, laceflower, bullwort)
Eryngium foetidum (culantro)

Justification for creating a new species:
Identified in bishop’s flower (Ammi majus), the partial sequence was determined and named Ammi majus latent virus (AMLV). Later, the virus was detected in China from culantro (Eryngium foetidum) imported from Vietnam. The complete genome sequence of the culantro isolate CQ is 9,549 nt long. It was determined by RT-PCR with universal and specific primers, and 5’ RACE, followed by Sanger sequencing. It contains a large open reading frame encoding a 3,082-aa polyprotein, with a 5´ UTR of 77 nt and a 3´ UTR of 226 nt. The AMLV-CQ complete genome shares 68-69% nt sequence identity with the five closest potyviruses, but its coat protein (CP) shares 89% nt and 93% aa sequence identity with that of a partially sequenced potyvirus Ammi majus latent virus (AB361564, isolate AMLV-WF17 from Japan). It is thus identified as an isolate of AMLV.
AMLV-CQ clustered in a well-supported monophyletic clade (posterior probability, PP = 100%) with several potyviruses, including fritillary virus Y (FVY), soybean mosaic virus (SMV), watermelon mosaic virus (WMV), wisteria vein mosaic virus (WVMV), and East Asian Passiflora virus (EAPV) [7]. Within this clade, AMLV-CQ formed a distinct subclade with FVY, also with strong support (PP = 100%). 

Proteins and motifs: 
A large open reading frame (ORF, nt 78–9323) encodes a 3082-aa polyprotein that is processed into 10 mature proteins (P1, HC-Pro, P3, 6K1, CI, 6K2, VPg, NIa, NIb and CP) through cleavage at nine predicted sites. The P1/HC-Pro junction (IQHY/S) is cleaved by the P1 serine proteinase, while the HC-Pro/P3 site (YRVG/G) is processed by the HC-Pro cysteine proteinase. The remaining seven cleavage sites (P3/6K1 to NIb/CP) with Q/G, Q/S, Q/S, Q/G, E/S, Q/S, and Q/S dipeptides, respectively, are all mediated by the NIa-Pro cysteine proteinase. In addition, a putative P3N-PIPO ORF was identified that includes the frameshift sequence 2850 GA5 A2856.

Natural transmission: Unknown. The motif PTK was present in the HC-Pro and the DAG motif in the coat protein, suggesting aphid transmission. 

Additional information:
The novel virus was found infecting symptomatic culantro plants exhibiting mottling and variegation, but it caused a latent infection in bishops’ flower. It was found in Japan, and in plants in China intercepted from Vietnam. AMLV polyprotein sequence is typically grouped in the potyvirus cluster in a phylogenetic tree (Figure 1).

Study Group recommendation:
The Potyviridae Study Group recommends that Ammis majus latent virus be assigned to a new species, for which we propose the name “Potyvirus ammi” in recognition of the first host in which it was identified.

4) “Potyvirus hebatatae” [8]

Virus name: sweet potato virus H (SPVH)
Species name: “Potyvirus hebatatae”
Genus: Potyvirus
Origin of name: Species name derived from the host name adding the letters ‘He’, because of the original name virus H.

Isolates for which complete genomes are available:
sweet potato virus H HN (OQ968083) – exemplar isolate

Original hosts: 
Sweet potato (Ipomoea batatas)

Justification for creating a new species:
The complete genome of SPVH is 10,901 nt in length (excluding the poly(A) tail) and contains a single ORF of 10,494 nt encoding a polyprotein of 3,498 aa. Pairwise comparisons revealed that the complete genome of SPVH shares 64.2–68.4% nt sequence identity and the polyprotein shared 66.7–71.8% aa identity with other members of the sweet potato feathery mottle virus (SPFMV) subgroup viruses. These values are below the species demarcation thresholds for the genus Potyvirus (<76% nt identity and <82% aa identity).
The genome consists of a single large ORF flanked by 5’ and 3’ untranslated regions of 182 nt and 225 nt, respectively. The polyprotein is processed into ten mature proteins: P1, HC-Pro, P3, 6K1, CI, 6K2, VPg, NIa-Pro, NIb, and CP. The PIPO ORF is present in the P3 region, and a PISPO ORF is observed in the P1 region, both associated with polymerase slippage mechanisms.
P1, HC-Pro, P3, 6K1, CI, 6K2, VPg, NIa-Pro, NIb and CP of SPVH share a maximum of 50.4%, 77.7%, 59.4%, 82.7%, 82.1%, 71.7%, 78.6%, 86.8%, 80.6% and 78.1% aa sequence identities, respectively, with the corresponding sequences of the other five SPFMV subgroup viruses (SPFMV, SPVC, SVG, SPV2 and SPVE-GS).
Phylogenetic analysis based on alignment of the complete deduced aa sequences of the polyproteins of SPVH and those of other members of potyviruses showed that SPVH formed an independent lineage close to SPFMV and SPVC within the SPFMV subgroup (Figure 1).
Based on genomic, phylogenetic, and comparative analyses, SPVH should be recognized as a new species within the genus Potyvirus, for which the name "Potyvirus hebatatae" is proposed.

Proteins and motifs:
PIPO, which is present in the P3 region of all members of the family Potyviridae, is also found in the P3 coding region of SPVH, and a slippery GA6 motif is present at the appropriate position relative to P3. PISPO, a unique ORF that is present in the P1 region of SPFMV subgroup viruses, is also found in the P1 coding region of SPVH. During translation of the potyvirus polyprotein, three proteases, P1, HC-Pro, and NIa-Pro, cleave it at nine cleavage sites (P1/HC-Pro, HC-Pro/P3, P3/6K1, 6K1/CI, CI/6K2, 6K2/VPg, VPg/NIa-Pro, NIa-Pro/NIb, and NIb/CP) to produce 10 mature peptides. The sequences of the SPVH polyprotein cleavage sites are consistent with the previously deduced consensus sequences for potyvirus protease recognition sites. The cleavage sites of SPVH differ to some extent from those of other SPFMV subgroup viruses, including SPFMV, SPV2, SPVC, and SPVG. The HC-Pro/P3, 6K1/CI, VPg/NIa-Pro, and NIb/CP cleavage sites are similar between SPVH and closely related potyviruses. Various motifs that are generally conserved among potyviruses were identified in the predicted proteins of SPVH. These include a G-X-SG motif in P1; FRNK, PTK, CDNQLD, and GYCY motifs in HC-Pro; VLV(L)LEPTRPL, GAVGSGKSTG, DECH, and VATNIIENGVTL motifs in CI; an H-34X-D-67X-G-X-CG-14X-H motif in NIa-Pro; CVDD, SLKAEL, CDADGSQFDSS, GNNSGQPSTVVDNTLMV, GDD, and WFMS motifs in NIb; and MVWCIENGTSP, R-43X-D, AFDF, and QMKAAA motifs in the CP.

Additional information:
The exemplar isolate HN of SPVH was identified in sweet potato (Ipomoea batatas) plants collected in Hainan Province, China, in 2022 [8]. Symptoms included the green areas turned purple, forming a feathery lesion along the veins, around the leaf veins. The virus was detected and characterized using small-RNA sequencing and RT-PCR, and the complete genome sequence was deposited in GenBank (OQ968083).

Study Group recommendation:
The Potyviridae Study Group recommends that sweet potato virus H be assigned to a new species, for which we propose the name “Potyvirus hebatatae” in recognition of the natural host, sweet potato (Ipomoea batatas) , and to distinguish it from other SPFMV subgroup viruses.

5) “Potyvirus sagittariae” [9]

Virus name: Sagittaria virus A (SgVA) 
Species name: “Potyvirus sagittariae”
Genus: Potyvirus

Origin of name: Species name derived from the host plant Sagittaria latifolia 

Isolate for which complete genome is available: 
Sagittaria virus A isolate 1KP (PV019449) – exemplar isolate
Sagittaria virus A isolate NIB-1 (PV019448)
Sagittaria virus A isolate 1196-HTS (PQ653482)
Sagittaria virus A isolate 1487-HTS (PQ653481)

Original hosts: 
Sagittaria latifolia (broadleaf arrowhead)
Sagittaria subulata (dwarf arrowhead) – online store

Justification for creating a new species:
The complete genome of the isolate NIB shares 50.3% aa identity in the polyprotein sequence with its closest relative, potato virus A. 

Proteins and motifs: The genomic sequence is 9.6 kbp long and contains the entire polyprotein sequence, including the 5’ UTR, the 3’ UTR, and the predicted cleavage sites that produce mature proteins: P1 - protein 1, HC-Pro - helper component-protease, P3 - protein 3, 6K1 - 6 kDa peptide 1, CI - cylindrical inclusion protein, 6K2 - 6 kDa peptide 2, VPg – viral protein genome-linked, NIa-Pro - nuclear inclusion-a protease, NIb - nuclear inclusion-b protein, CP - capsid protein. 

Natural transmission: Unknown.

Additional information:
Plants (including other Sagittaria spp.) positive for the virus were reported to show symptoms of stunted growth, followed by yellowing and thinning of the leaves, which appeared several months after planting [9]. Flexuous filamentous particles similar to potyviruses were visible by TEM in positive plants. In a phylogenetic tree, SgVA sequences were placed into the tobacco etch virus clade, clustering with tobacco vein mottling virus and potato virus A (Figure 1).

Study Group recommendation:
The Potyviridae Study Group recommends that Sagittaria virus A (SgVA) be assigned to a new species, for which we propose to retain the binomial name suggested by the authors “Potyvirus sagittariae” indicating the host species where the exemplar isolate was found causing the described symptoms.

6) “Potyvirus sennae” [10]

Virus name: Senna vein clearing virus (SVCV)
Species name: “Potyvirus sennae”
Genus: Potyvirus
Origin of name: Species name derived from the host plant Senna occidentalis and proposed by the describing authors

Isolate for which complete genome is available:
Senna vein clearing virus isolate W22-075 (PV067667) – exemplar isolate

Original hosts: 
Senna occidentalis (coffee senna)

Justification for creating a new species:
The complete genome of the isolate W22-075 is 9622 nts and encodes a 3083 aa polyprotein and a PIPO region (+2 frameshift) starting at a unique GA6 motif. The closest relative after comparing the polyprotein sequence was East Asian Passiflora distortion virus (EAPDV) (identities of 68.2 % nt and 72.5% aa), below the current demarcation criteria for potyviruses confirming that the isolate represents a member of a new species. SVCV sequence groups after phylogenetic analysis with the bean common mosaic group.

Proteins and motifs: The predicted mature proteins cleaved from the polyprotein are identical in order and within the size range of typical potyviruses. The gene products P1, HC-Pro, P3, 6K1, CI, 6K2, NIa (including VPg and NIa-Pro), NIb and CP can be predicted, presenting also many conserved motifs of potyvirus genomes, including GSGKSXXXP and DEXH in the helicase (CI), and GDD in the replicase (NIb). A PIPO of 78 aa is present embedded in the P3 region. 
The potyvirid-conserved motif PTK and DAG usually associated to aphid transmission are present respectively in HC-Pro and CP. In the N-terminal part of HC-Pro a KLSC motif can be found.

Natural transmission: Unknown, although the presence of aphid-transmission motifs suggests possible transmission by aphids.

Additional information:
The novel virus was found infecting Senna occidentalis plants displaying virus-like symptoms including mosaic with pronounced vein clearing, leaf distortion and twisting, at a roadside site near Palapye town Junction in 2022 during a survey of legumes in Botswana [10]. Additional plants with similar symptoms were observed with different incidences in 2025 in different towns in northeastern and northern Botswana.
Elongated flexuous virions were observed in immunosorbent electron microscopy using an antibody against another potyvirus. After mechanical inoculation of different species, symptoms were only observed in the original natural host S. occidentalis and in Nicotiana clevelandii (chlorotic mottle), and N. benthamiana (mottling and crinkled leaves). Absence of symptoms was recorded for ~1000 seedlings from seeds collected from naturally infected plants, although without testing with any diagnostic tools. SVCV polyprotein sequence is typically grouped in the potyvirus cluster in a phylogenetic tree (Figure 1).

Study Group recommendation:
The Potyviridae Study Group recommends that Senna vein clearing virus (SVCV) be assigned to a new species, for which we propose to retain the binomial name suggested by the authors, “Potyvirus sennae” indicating the host species where the exemplar isolate was found causing the described symptoms.



7) “Potyvirus zinniae” [11]

Virus name: Zinnia mild mottle virus (ZiMMV) 
Species name: “Potyvirus zinniae”
Genus: Potyvirus
Origin of name: Species name derived from the host in which it was first discovered. 

Isolates for which complete genomes are available:
Zinnia mild mottle virus, isolate YZ2021 (OR838794) – exemplar isolate

Original hosts: 
Zinnia elegans (common zinnia) in China

Justification for creating a new species:
High-through put sequencing identified the near complete viral genome, with a typical potyvirus organization, from Zinnia elegans plants displaying severe leaf mottling and flower curling. Cucumber mosaic virus was found co-infecting the symptomatic plants. Later, RT-PCR using ZiMMV-specific primers, and serological detection of ZiMMV coat protein confirmed infection in other symptomatic zinnia samples. The full genome was confirmed from sequencing three overlapping cDNA clones [coupled with 5’/3’RACE] derived from RT-PCR of total RNAs from ZiMMV-infected plants. 
The complete genome sequence of the YZ2021 isolate is 9,979 nt long. It contains a large open reading frame encoding a 3,202-aa polyprotein, with a 5´ UTR of 109 nt and a 261-long nt 3´ UTR. ZiMMV-YZ2021 clustered in a monophyletic clade with several potyviruses, including lettuce mosaic virus (LMV), turnip mosaic virus, wild onion symptomless virus, and Narcissus yellow stripe virus. In pairwise analysis, the ZiMMV-YZ2021 viral genome had <52% nt identity and <47% aa identity with other potyviruses. LMV was the closest relative (54.7% complete genome and 47.8% polyprotein pairwise identity, with <63% nt and <65% aa pairwise identity with individual potyviral genes and their respective proteins).

Proteins and motifs: 
The large open reading frame (ORF, nt 110–9718) encodes the 3,202-aa polyprotein which is predicted to be processed into the typical 10 mature proteins (P1, HC-Pro, P3, 6K1, CI, 6K2, VPg, NIa, NIb and CP) through cleavage at nine predicted sites. The P1/HC-Pro junction (MQHY/G) is cleaved by the P1 serine proteinase, while the HC-Pro/P3 site (YYVG/G) is processed by the HC-Pro cysteine proteinase. The remaining seven cleavage sites (P3/6K1 to NIb/CP) with VKFQ/S, VRFQ/S, VRFQ/S, VKFQ/G, FEAK/S, VRHQ/S, and RFQA/D dipeptides, respectively, are all mediated by the NIa-Pro cysteine proteinase. In addition, the putative P3N-PIPO ORF was identified that includes the frameshift sequence motif GAAAAAA starting at nt 3101.

Natural transmission: 
Unknown. The motif PTK was present in the HC-Pro and the DAG motif in the coat protein, suggesting a possible aphid vector. 

Additional information:
An infectious ZiMMV clone [ZiMMV-eGFP] was able to systemically infect and caused similar, yet milder, symptoms in Agrobacterium-mediated inoculation of zinnia plants, and was able to locally infect Helianthus annuus, but did not infect Chrysanthemum cv. Shenma, Calendula officinalis, nor Dahlia pinnata. No species name was suggested by the reporting authors [11]. ZiMMV polyprotein sequence is typically grouped in the potyvirus cluster in a phylogenetic tree (Figure 1).

Study Group recommendation:
The Potyviridae Study Group recommends that Zinnia mild mottle virus be assigned to a new potyvirus species, for which we propose the name “Potyvirus zinniae” in recognition of the host in which it was first found.
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See the tree in attachment
Figure 1. Maximum-likelihood phylogenic tree of potyvirid polyprotein amino acid sequences (n = 220). In the tree, virus sequences are identified by acronyms, followed by accession numbers. The name of the proposed new viruses is followed by ‘recommended2026’). The sequences were aligned using Clustal-Omega [12]. Phylogeny tree was inferred using IQ‑TREE v2 [13] with the LG substitution model and FreeRate heterogeneity (R = 8) [14], empirical amino‑acid frequencies, Ultrafast bootstrap (1000 replicates) [15], and SH‑aLRT (1000 replicates) [16]. The tree was rooted using generalized midpoint optimization. The tree is visualized using FigTree v1.4.4 (Rambaut, University of Edinburgh; http://tree.bio.ed.ac.uk/software/figtree/ (tree.bio.ed.ac.uk in Bing)).
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