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Part 1b: Taxonomy Proposal Submission 
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	Plant viruses
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	Archaeal viruses
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	List the ICTV Study Group(s) that have seen or have been involved in creating this proposal: 
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Part 3: TAXONOMIC PROPOSAL

	Taxonomic changes proposed: 

	Establish new taxon
	X
	Split taxon
	

	Abolish taxon
	
	Merge taxon
	

	Move taxon
	
	Promote taxon
	

	Rename taxon
	
	Demote taxon
	

	Move and rename
	



	Etymology (origin) of proposed taxonomic names: 

	Taxon name 
	Etymology of the term

	Orthotospovirus tomatonecroanuli
	host plant, symptom 

	Orthotospovirus limonii
	host plant genus where it was first described

	Orthotospovirus barlerichlorosis
	host plant genus where it was first described, symptom

	Orthotospovirus scadoxiflavianuli
	host plant genus where it was first described, symptom

	Orthotospovirus macadamianuli
	host plant genus where it was first described, symptom

	Orthotospovirus mercurialis
	host plant genus where it was first described

	Orthotospovirus capsiciflavianuli
	host plant genus where it was first described, symptom

	Orthotospovirus tomatonecromaculae
	host plant where it was first described, symptom



	Permission for use of names derived from a living person:  

	Taxon name
	Full name of person from whom the name is derived
	Attached 

	
	
	

	
	
	

	
	
	

	
	
	



	Abstract of Taxonomy Proposal: 

	
Taxonomic rank(s) affected:  
Species 


Description of current taxonomy:    
Negarnaviricota, Polyploviricotina, Bunyaviricetes, Elliovirales, Tospoviridae, Orthotospovirus. 
The genus Orthotospovirus, in the family Tospoviridae, currently includes 28 virus species.


Proposed taxonomic change(s):     
Classification of eight (8) novel orthotospoviruses into new species in the genus Orthotospovirus, on the basis of the species demarcation criterion in the % amino acid sequence identity (<90%) of the nucleocapsid protein (N).


Justification:
The identity value of the nucleocapsid (N) protein sequence of the eight novel orthotospoviruses to other established orthotospoviruses and across themselves, is below 90%, satisfying the criterion for novel species demarcation in the genus Orthotospovirus based on sequence identity of the amino acid sequence of the N protein.




	Text of Taxonomy proposal:  

	Taxonomic rank(s) affected:       
Genus, species

Description of current taxonomy:    The genus Orthotospovirus in the family Tospoviridae currently includes 28 species:  Orthotospovirus alstroemeriflavi, Orthotospovirus alstroemerinecrosis, Orthotospovirus arachianuli, Orthotospovirus arachiflavamaculae, Orthotospovirus arachiflavi, Orthotospovirus arachinecrosis, Orthotospovirus callaflavi, Orthotospovirus capsiciflavi, Orthotospovirus capsicimaculaflavi, Orthotospovirus chrysanthinecrocaulis, Orthotospovirus citrullomaculosi, Orthotospovirus citrullonecrosis, Orthotospovirus cucurbichlorosis, Orthotospovirus eustomae, Orthotospovirus fatsiae, Orthotospovirus glycininecrovenae, Orthotospovirus hippeflavi, Orthotospovirus impatiensnecromaculae, Orthotospovirus iridimaculaflavi, Orthotospovirus meloflavi, Orthotospovirus melotessellati, Orthotospovirus morivenae, Orthotospovirus phaseolinecrotessellati, Orthotospovirus polygonianuli, Orthotospovirus tomatanuli, Orthotospovirus tomatoflavi, Orthotospovirus tomatomaculae, Orthotospovirus tomatozonae

Proposed taxonomic change(s):     
Following examination of the literature and NCBI GenBank sequence repository, we here propose the classification of eight novel orthotospoviruses as members of eight new species in the genus Orthotospovirus

Demarcation criteria:
 Species demarcation criteria: % amino acid sequence identity (<90%) of the nucleocapsid protein (N).

Justification:      
Creation of a first novel species in the genus Orthotospovirus
The complete genome sequence of tomato necrotic ringspot virus (TNRV) was determined from chilli plants (Capsicum annuum) by high-throughput sequencing and Sanger sequencing of cDNA amplicons [1] and is available in NCBI GenBank under accession numbers MW256413, MW256414, MW256415. The highest identity value of the N protein sequence between TNRV and other orthotospoviruses is below the species demarcation criterion of the genus Orthotospovirus (Table 1). In the phylogenetic tree (Fig.1), TNRV falls into the “Asian clade 1”. We propose to classify TNRV as a member of a novel species, named “Orthotospovirus tomatonecroanuli”, from the host plant where it was first described and the symptom observed.

Creation of a second novel species in the genus Orthotospovirus 
The complete genome sequence of Limonium orthotospovirus 1 (LOV1) was determined from Limonium sinuatum using high-throughput sequencing [2], and is available in NCBI GenBank under accession numbers PQ587430, PQ587431, PQ587432. The highest identity value of the N protein sequence to other orthotospoviruses is below the species demarcation criterion of the genus Orthotospovirus (Table 1). In the phylogenetic tree (Fig.1), LOV1 falls into the “American clade”. We propose to classify LOV1 as a member of a novel species, named “Orthotospovirus limonii”, from the host plant genus where it was first described, adopting the name proposed by the authors in the original publication.

Creation of a third novel species in the genus Orthotospovirus
The complete genome sequence of Barleria chlorosis-associated virus (BCaV) was determined by RNAseq [3] and is available in NCBI GenBank under accession numbers MW251496, MW251497, MW251498. The highest identity value of the N protein sequence between BCaV and other orthotospoviruses is below the species demarcation criterion of the genus Orthotospovirus (Table 1). In the phylogenetic tree (Fig.1), BCaV appears as the unique member of a novel branch. We propose to classify BCaV as a member of a novel species, named “Orthotospovirus barlerichlorosis”, from the host plant genus where it was first described and the symptom observed.

Creation of a fourth novel species in the genus Orthotospovirus 
The complete genome sequence of Scadoxus chlorotic ringspot virus (ScCRV) was determined from Scadoxus puniceus by high-throughput sequencing and sequencing Rapid Amplification of cDNA Ends amplicon products [4], and is available in NCBI GenBank under accession numbers MW080808, MW080809, MW080810. The highest identity value of the N protein sequence between ScCRV and other orthotospoviruses is below the species demarcation criterion of the genus Orthotospovirus (Table 1). In the phylogenetic tree (Fig.1), ScCRV groups closest to members of the “Eurasian clade”. We propose to classify ScCRV as a member of a novel species, named “Orthotospovirus scadoxiflavianuli”, from the host plant genus where it was first described and the symptom observed.

Creation of a fifth novel species in the genus Orthotospovirus 
The coding-complete genome sequence of Mercurialis orthotospovirus 1 (MerV1) was determined from Mercurialis annua by metatranscriptome analyses [5], and is available in NCBI GenBank under accession numbers OL471964, OL471965, OL471966 (Metagenome Assembled Genome). The highest identity value of the N protein sequence between MerV1 and orthotospoviruses is below the species demarcation criterion of the genus Orthotospovirus (Table 1). In the phylogenetic tree (Fig.1), MerV1 groups closest to ScCRV and members of the “Eurasian clade”. We propose to classify MerV1 as a member of a novel species, named “Orthotospovirus mercurialis”, from the host plant genus where it was first described.

Creation of a sixth novel species in the genus Orthotospovirus 
The complete genome sequence of Macadamia ringspot-associated virus (MRSV) was determined from Macadamia integrifolia by high-throughput sequencing [6], and is available in NCBI GenBank under accession numbers OP604037, OP604038, OP604039 (Metagenome Assembled Genome). The highest identity value of the N protein sequence between MRSV and other orthotospoviruses is below the species demarcation criterion of the genus Orthotospovirus (Table 1). In the phylogenetic tree (Fig.1), MRSV groups closest to members of the “Asian clade 2”. We propose to classify MRSV as a member of a novel species, named “Orthotospovirus macadamianuli”, from the host plant genus where it was first described and the symptom observed.

Creation of a seventh novel species in the genus Orthotospovirus 
The complete genome sequence of chilli yellow ringspot virus isolate (CYRSV) was determined by high-throughput sequencing and sequencing of cloned cDNA amplicons [7], and is available in NCBI GenBank under accession numbers MH779495, MH779496, MH779497. The highest identity value of the N protein sequence between CYRSV and other orthotospoviruses is below the species demarcation criterion of the genus Orthotospovirus (Table 1). In the phylogenetic tree (Fig.1), CYRSV falls into the “Asian clade 1”. We propose to classify CYRSV as a member of a novel species, named “Orthotospovirus capsiciflavianuli”, from the host plant genus where it was first described and the symptom observed.

Creation of an eight novel species in the genus Orthotospovirus 
The complete genome sequence of tomato necrotic spot-associated virus (TNSaV) was determined via sequencing of cloned cDNA amplicons [8, 9]), and is available in NCBI GenBank under accession numbers KM355773, KT984753, KT984754. The highest identity value of the N protein sequence between TNSaV and other orthotospoviruses is below the species demarcation criterion of the genus Orthotospovirus (Table 1). In the phylogenetic tree (Fig.1), TNSaV falls into the “Asian clade 1”. We propose to classify TNSaV as a member of a novel species, named “Orthotospovirus tomatonecromaculae”, from the host plant and associated symptom.
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	Tables, Figures:  


 Table 1. Amino acid identity (%) matrix generated from the nucleocapsid protein sequences of representative members of accepted and proposed new (in bold) species in the genus Orthotospovirus.
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Fig.1 The evolutionary history was inferred by using the Maximum Likelihood method. The percentage of trees in which the associated taxa clustered together is shown next to the branches. 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 the JTT model, and then selecting the topology with superior log likelihood value. A discrete Gamma distribution was used to model evolutionary rate differences among sites (4 categories (+G, parameter = 1,3360)). The rate variation model allowed for some sites to be evolutionarily invariable ([+I], 1,75% sites). The tree is drawn to scale, with branch lengths measured in the number of substitutions per site. This analysis involved 36 amino acid sequences. Evolutionary analyses were conducted in MEGA11 [10]. Representative members of proposed new species are highlighted in bold.
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OP604039_Macadamia ringspot-associated virus (MRSV) 100.0 39.3 41.0 42.2 17.4 21.7 21.7 22.1 22.5 25.4 22.5 23.9 24.3 24.7 25.5 23.0 23.9 21.9

HQ402596_Groundnut yellow spot virus (GYSV) 39.3 100.0 65.4 69.1 19.8 18.9 19.3 22.3 19.8 19.8 21.9 24.9 22.8 22.8 25.3 24.1 22.4 23.6

AF080526_Groundnut chlorotic fan-spot virus (GCFSV) 41.0 65.4 100.0 83.7 18.5 19.1 19.8 21.0 20.6 21.1 19.9 25.1 22.0 21.9 23.6 23.6 23.2 21.7

LC626337_Fatsia japonica ringspot-associated virus (FjRSaV) 42.2 69.1 83.7 100.0 17.9 20.4 20.4 20.8 21.3 20.0 20.8 23.4 20.9 20.5 22.6 21.8 22.2 22.6

AB852525_Lisianthus necrotic ringspot virus (LNRV) 17.4 19.8 18.5 17.9 100.0 17.6 19.1 21.5 20.3 18.5 18.9 20.7 19.6 19.9 19.6 20.4 19.6 22.6

KX247377_Pepper chlorotic spot virus (PCSV) 21.7 18.9 19.1 20.4 17.6 100.0 89.3 51.8 55.6 57.3 54.4 57.3 57.1 58.3 57.1 56.0 57.8 45.9

MW256415_Tomato necrotic ringspot virus (TNRV) 21.7 19.3 19.8 20.4 19.1 89.3 100.0 50.7 56.3 56.5 54.7 58.0 56.7 58.3 57.1 55.3 57.1 47.4

AB038343_Melon yellow spot virus (MYSV) 22.1 22.3 21.0 20.8 21.5 51.8 50.7 100.0 57.6 57.4 57.4 58.8 60.0 59.1 59.6 58.2 58.6 47.4

EF552433_Tomato zonate spot virus (TZSV) 22.5 19.8 20.6 21.3 20.3 55.6 56.3 57.6 100.0 80.9 77.3 59.6 63.6 62.7 62.9 62.6 64.0 43.1

AY867502_Calla lily chlorotic spot virus (CCSV) 25.4 19.8 21.1 20.0 18.5 57.3 56.5 57.4 80.9 100.0 80.9 60.5 65.7 65.5 63.5 64.2 65.0 44.8

KM355773_Tomato necrotic spot-associated virus (TNSaV) 22.5 21.9 19.9 20.8 18.9 54.4 54.7 57.4 77.3 80.9 100.0 62.0 67.5 65.8 66.1 65.0 66.1 43.3

KM819701_Mulberry vein banding-associated virus (MVBaV) 23.9 24.9 25.1 23.4 20.7 57.3 58.0 58.8 59.6 60.5 62.0 100.0 72.4 71.7 75.3 70.6 73.1 46.8

GU584184_Watermelon bud necrosis virus (WBNV) 24.3 22.8 22.0 20.9 19.6 57.1 56.7 60.0 63.6 65.7 67.5 72.4 100.0 84.7 80.4 83.6 84.4 45.2

U27809_Groundnut bud necrosis virus (GBNV) 24.7 22.8 21.9 20.5 19.9 58.3 58.3 59.1 62.7 65.5 65.8 71.7 84.7 100.0 84.4 85.8 86.6 43.9

DQ256123_Capsicum chlorosis virus (CaCV) 25.5 25.3 23.6 22.6 19.6 57.1 57.1 59.6 62.9 63.5 66.1 75.3 80.4 84.4 100.0 85.5 85.8 43.7

U78734_Watermelon silver mottle virus (WSMoV) 23.0 24.1 23.6 21.8 20.4 56.0 55.3 58.2 62.6 64.2 65.0 70.6 83.6 85.8 85.5 100.0 89.8 43.7

MH779495_Chilli yellow ringspot virus (CYRSV) 23.9 22.4 23.2 22.2 19.6 57.8 57.1 58.6 64.0 65.0 66.1 73.1 84.4 86.6 85.8 89.8 100.0 43.3

MF469035_Alstroemeria yellow spot virus (AYSV) 21.9 23.6 21.7 22.6 22.6 45.9 47.4 47.4 43.1 44.8 43.3 46.8 45.2 43.9 43.7 43.7 43.3 100.0

AF001387_Iris yellow spot virus (IYSV) 21.9 20.7 18.5 19.3 20.9 42.8 43.9 48.0 44.4 46.5 45.4 44.8 42.8 43.3 45.0 41.3 43.1 59.6

AY686718_Tomato yellow ring virus (TYRV) 21.4 21.5 19.2 20.9 21.3 45.6 47.8 48.2 41.7 43.3 42.2 45.4 42.2 42.4 43.0 41.5 42.2 67.3

JX833564_Hippeastrum chlorotic spot virus (HCRV) 22.7 22.4 22.0 21.8 26.4 43.8 46.7 49.3 42.1 43.7 43.0 45.0 42.6 43.5 43.7 43.3 43.3 66.9

KJ541744_Polygonum ringspot virus (PolRSV) 23.1 23.2 22.8 22.2 21.3 44.9 47.1 48.9 42.1 44.8 43.0 44.7 43.0 43.2 44.1 43.0 43.3 68.4

MW080810_Scadoxus chlorotic ringspot virus (ScCRV) 20.5 20.6 20.3 20.4 22.0 41.8 41.0 42.5 41.2 42.9 43.6 43.1 41.7 42.3 41.7 42.5 42.5 50.8

OL471966_Mercurialis orthotospovirus 1 (MerV1) 18.4 21.9 18.1 20.0 22.6 42.3 43.0 41.9 40.6 42.2 41.1 42.1 38.9 41.0 42.2 40.4 41.5 50.6

MW251501_Barleria chlorosis-associated virus (BCaV) 23.0 21.2 21.5 21.2 20.5 25.9 26.7 22.8 24.0 24.8 24.8 22.0 26.9 26.0 25.7 26.1 24.9 27.7

X66972_Impatiens necrotic spot virus (INSV) 23.9 22.8 18.8 20.6 20.2 25.7 25.3 27.5 23.5 24.3 25.5 25.5 27.6 29.0 29.5 29.5 27.6 31.2

KX698422_Melon severe mosaic virus (MSMV) 22.8 23.8 22.5 22.0 22.2 27.4 28.6 30.6 29.2 30.1 30.9 30.7 32.6 33.6 32.6 33.3 32.9 33.5

PQ587432_Limonium orthotospovirus 1 (LOV1) 22.8 20.8 21.7 21.6 23.8 29.7 28.6 29.8 29.2 31.3 30.1 29.2 32.9 33.2 31.8 32.6 32.2 34.3

KM114548_Chrysanthemum stem necrosis virus (CSNV) 22.8 22.5 20.9 22.8 26.4 28.4 28.4 32.0 28.6 28.2 30.2 30.6 30.4 29.9 31.2 30.4 29.6 35.6

KU641380_Zucchini lethal chlorosis virus (ZLCV) 21.9 21.7 21.3 22.4 21.1 27.2 28.4 29.7 28.2 29.4 29.0 31.8 29.6 31.1 31.2 30.4 30.4 34.4

D00645_Tomato spotted wilt virus (TSWV) 20.6 19.1 20.1 20.7 22.8 28.9 31.6 27.6 28.0 26.8 28.0 31.9 30.4 30.3 32.8 30.8 30.4 31.3

MG696853_Alstroemeria necrotic streak virus (ANSV) 20.6 20.8 22.2 21.6 22.0 27.3 28.5 28.0 26.8 28.4 29.1 31.9 30.0 31.1 30.4 30.4 29.6 34.5

KT972594_Groundnut ringspot virus (GRSV) 21.9 19.9 22.2 21.6 21.5 28.5 29.7 29.9 29.1 28.7 29.9 31.5 31.6 32.7 32.8 32.8 32.0 33.3

KX463274_Tomato chlorotic spot virus (TCSV) 20.6 19.1 21.8 20.7 22.8 27.7 29.7 29.5 26.8 26.8 27.6 30.3 30.0 30.7 32.4 30.4 29.3 33.3

HQ728387_Soybean vein necrosis virus (SVNV) 24.5 22.7 19.9 21.6 23.7 33.2 34.4 34.0 33.0 33.1 32.3 31.0 34.8 34.6 33.2 32.4 32.8 33.5

JN587268_Bean necrotic mosaic virus (BeNMV) 21.9 20.6 21.5 21.1 23.7 30.7 32.6 30.3 30.8 31.3 31.3 28.9 31.4 30.9 30.2 30.6 29.1 34.4

IYSV TYRV HCRV PolRSV ScCRV MerV1 BCaV INSV MNSV LOV1 CSNV ZCLV TSWV ANSV GRSV TCSV SVNV BeNMV

OP604039_Macadamia ringspot-associated virus (MRSV) 21.9 21.4 22.7 23.1 20.5 18.4 23.0 23.9 22.8 22.8 22.8 21.9 20.6 20.6 21.9 20.6 24.5 21.9

HQ402596_Groundnut yellow spot virus (GYSV) 20.7 21.5 22.4 23.2 20.6 21.9 21.2 22.8 23.8 20.8 22.5 21.7 19.1 20.8 19.9 19.1 22.7 20.6

AF080526_Groundnut chlorotic fan-spot virus (GCFSV) 18.5 19.2 22.0 22.8 20.3 18.1 21.5 18.8 22.5 21.7 20.9 21.3 20.1 22.2 22.2 21.8 19.9 21.5

LC626337_Fatsia japonica ringspot-associated virus (FjRSaV) 19.3 20.9 21.8 22.2 20.4 20.0 21.2 20.6 22.0 21.6 22.8 22.4 20.7 21.6 21.6 20.7 21.6 21.1

AB852525_Lisianthus necrotic ringspot virus (LNRV) 20.9 21.3 26.4 21.3 22.0 22.6 20.5 20.2 22.2 23.8 26.4 21.1 22.8 22.0 21.5 22.8 23.7 23.7

KX247377_Pepper chlorotic spot virus (PCSV) 42.8 45.6 43.8 44.9 41.8 42.3 25.9 25.7 27.4 29.7 28.4 27.2 28.9 27.3 28.5 27.7 33.2 30.7

MW256415_Tomato necrotic ringspot virus (TNRV) 43.9 47.8 46.7 47.1 41.0 43.0 26.7 25.3 28.6 28.6 28.4 28.4 31.6 28.5 29.7 29.7 34.4 32.6

AB038343_Melon yellow spot virus (MYSV) 48.0 48.2 49.3 48.9 42.5 41.9 22.8 27.5 30.6 29.8 32.0 29.7 27.6 28.0 29.9 29.5 34.0 30.3

EF552433_Tomato zonate spot virus (TZSV) 44.4 41.7 42.1 42.1 41.2 40.6 24.0 23.5 29.2 29.2 28.6 28.2 28.0 26.8 29.1 26.8 33.0 30.8

AY867502_Calla lily chlorotic spot virus (CCSV) 46.5 43.3 43.7 44.8 42.9 42.2 24.8 24.3 30.1 31.3 28.2 29.4 26.8 28.4 28.7 26.8 33.1 31.3

KM355773_Tomato necrotic spot-associated virus (TNSaV) 45.4 42.2 43.0 43.0 43.6 41.1 24.8 25.5 30.9 30.1 30.2 29.0 28.0 29.1 29.9 27.6 32.3 31.3

KM819701_Mulberry vein banding-associated virus (MVBaV) 44.8 45.4 45.0 44.7 43.1 42.1 22.0 25.5 30.7 29.2 30.6 31.8 31.9 31.9 31.5 30.3 31.0 28.9

GU584184_Watermelon bud necrosis virus (WBNV) 42.8 42.2 42.6 43.0 41.7 38.9 26.9 27.6 32.6 32.9 30.4 29.6 30.4 30.0 31.6 30.0 34.8 31.4

U27809_Groundnut bud necrosis virus (GBNV) 43.3 42.4 43.5 43.2 42.3 41.0 26.0 29.0 33.6 33.2 29.9 31.1 30.3 31.1 32.7 30.7 34.6 30.9

DQ256123_Capsicum chlorosis virus (CaCV) 45.0 43.0 43.7 44.1 41.7 42.2 25.7 29.5 32.6 31.8 31.2 31.2 32.8 30.4 32.8 32.4 33.2 30.2

U78734_Watermelon silver mottle virus (WSMoV) 41.3 41.5 43.3 43.0 42.5 40.4 26.1 29.5 33.3 32.6 30.4 30.4 30.8 30.4 32.8 30.4 32.4 30.6

MH779495_Chilli yellow ringspot virus (CYRSV) 43.1 42.2 43.3 43.3 42.5 41.5 24.9 27.6 32.9 32.2 29.6 30.4 30.4 29.6 32.0 29.3 32.8 29.1

MF469035_Alstroemeria yellow spot virus (AYSV) 59.6 67.3 66.9 68.4 50.8 50.6 27.7 31.2 33.5 34.3 35.6 34.4 31.3 34.5 33.3 33.3 33.5 34.4

AF001387_Iris yellow spot virus (IYSV) 100.0 71.1 68.5 68.5 49.8 51.5 28.1 28.7 33.3 31.0 32.3 32.3 33.6 32.0 32.0 32.0 34.5 31.9

AY686718_Tomato yellow ring virus (TYRV) 71.1 100.0 84.7 85.4 50.0 50.7 25.6 30.3 32.5 30.6 33.1 33.1 32.0 33.2 34.4 33.2 35.6 32.9

JX833564_Hippeastrum chlorotic spot virus (HCRV) 68.5 84.7 100.0 86.1 50.0 50.4 26.5 28.3 33.7 32.9 33.1 33.9 32.0 33.6 34.0 32.4 36.3 35.3

KJ541744_Polygonum ringspot virus (PolRSV) 68.5 85.4 86.1 100.0 50.8 51.5 28.1 29.5 32.1 31.8 33.9 34.3 32.0 34.8 35.2 34.4 34.8 34.5

MW080810_Scadoxus chlorotic ringspot virus (ScCRV) 49.8 50.0 50.0 50.8 100.0 54.1 28.2 28.3 32.3 30.7 28.7 31.2 28.5 29.3 30.5 29.3 31.8 31.5

OL471966_Mercurialis orthotospovirus 1 (MerV1) 51.5 50.7 50.4 51.5 54.1 100.0 26.6 30.8 29.9 29.9 32.0 32.4 31.0 32.9 31.8 29.4 32.0 32.2

MW251501_Barleria chlorosis-associated virus (BCaV) 28.1 25.6 26.5 28.1 28.2 26.6 100.0 30.1 30.1 29.7 31.7 30.5 29.7 28.9 30.1 29.3 28.9 30.2

X66972_Impatiens necrotic spot virus (INSV) 28.7 30.3 28.3 29.5 28.3 30.8 30.1 100.0 52.3 54.3 55.0 52.7 53.9 53.1 55.0 53.9 34.0 36.4

KX698422_Melon severe mosaic virus (MSMV) 33.3 32.5 33.7 32.1 32.3 29.9 30.1 52.3 100.0 55.7 60.8 60.0 57.4 59.7 59.3 59.7 35.9 36.7

PQ587432_Limonium orthotospovirus 1 (LOV1) 31.0 30.6 32.9 31.8 30.7 29.9 29.7 54.3 55.7 100.0 63.1 62.7 58.1 56.6 60.1 59.7 36.3 36.3

KM114548_Chrysanthemum stem necrosis virus (CSNV) 32.3 33.1 33.1 33.9 28.7 32.0 31.7 55.0 60.8 63.1 100.0 81.2 75.6 74.4 74.4 74.4 36.2 39.4

KU641380_Zucchini lethal chlorosis virus (ZLCV) 32.3 33.1 33.9 34.3 31.2 32.4 30.5 52.7 60.0 62.7 81.2 100.0 73.6 76.0 76.7 75.6 37.4 39.8

D00645_Tomato spotted wilt virus (TSWV) 33.6 32.0 32.0 32.0 28.5 31.0 29.7 53.9 57.4 58.1 75.6 73.6 100.0 79.1 79.5 79.1 35.7 36.9

MG696853_Alstroemeria necrotic streak virus (ANSV) 32.0 33.2 33.6 34.8 29.3 32.9 28.9 53.1 59.7 56.6 74.4 76.0 79.1 100.0 83.0 82.2 36.5 37.7

KT972594_Groundnut ringspot virus (GRSV) 32.0 34.4 34.0 35.2 30.5 31.8 30.1 55.0 59.3 60.1 74.4 76.7 79.5 83.0 100.0 88.4 35.7 36.1

KX463274_Tomato chlorotic spot virus (TCSV) 32.0 33.2 32.4 34.4 29.3 29.4 29.3 53.9 59.7 59.7 74.4 75.6 79.1 82.2 88.4 100.0 37.3 37.7

HQ728387_Soybean vein necrosis virus (SVNV) 34.5 35.6 36.3 34.8 31.8 32.0 28.9 34.0 35.9 36.3 36.2 37.4 35.7 36.5 35.7 37.3 100.0 53.9

JN587268_Bean necrotic mosaic virus (BeNMV) 31.9 32.9 35.3 34.5 31.5 32.2 30.2 36.4 36.7 36.3 39.4 39.8 36.9 37.7 36.1 37.7 53.9 100.0


