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	Abstract of Taxonomy Proposal: 

	
Taxonomic rank(s) affected:       
Species, genera, family.

Description of current taxonomy:       
Family Closteroviridae is currently composed of seven genera that accommodate 58 species, most of which are classified in one of the four “traditional” genera: Closterovirus (17), Crinivirus (14), Ampelovirus (13) and Velarivirus (9). Two of three recently established genera (Bluvavirus and Menthavirus) are monospecific, while the genus Olivavirus includes 3 species. 


Proposed taxonomic change(s):     
We propose creation of 31 new species in the family based on recently published data on characterization of viruses with affinities with currently recognized members of the family Closteroviridae. 

Justification:
During the search of GenBank, 31 viral genomes with required quality and completeness along with availability of a valid publication were selected as exemplar isolates for typifying proposed new species. All these viruses meet the molecular criteria for species demarcation in the genera as they differ in amino acid content of all 3 relevant virus-encoded proteins (HSP70h, RdRP and CP) with counterparts of 58 already recognized members of the family.




	Text of Taxonomy proposal:  

	
Taxonomic rank(s) affected:       
Family, genera, species.

Description of current taxonomy:       

The family Closteroviridae is a large and diverse group of filamentous plant viruses (particles of 650−2200 nm in length) with positive-sense (+) RNA genomes. Well-characterized members of the family can be naturally transmitted in a semi-persistent manner by aphids (closteroviruses), whiteflies (criniviruses), mealybugs or soft scales insects (ampeloviruses). The members of this family are known to affect several crops of major economic importance, such as sugar beet, citrus, tomato, lettuce, potato, sweet potato, grapevine, pineapple, cherry, and some ornamentals.

Currently, 58 virus species have been classified in the family Closteroviridae. They are grouped into the following seven genera: Ampelovirus (13 species), Bluvavirus (1 species), Closterovirus (17 species), Crinivirus (14 species), Menthavirus (1 species), Olivavirus (3 species) and Velarivirus (9 species).

Proposed taxonomic change(s):     

In the recent years, numerous new viruses related to the recognized closterovirids have been discovered and characterized from various plant hosts. Characterization of these viruses was based mostly on their genomes by using high throughput sequencing approaches. Among the many of closterovirid-related nucleotide sequences available in the GenBank on May 1, 2025, we rigorously selected those with associated published literature in peer-reviewed journals, complete or coding-complete genome sequences, and identity levels of amino acid sequences of the three taxonomically-relevant gene product (HSP70h, CP and RdRP) below current demarcation criteria when compared with orthologs of recognized members in the family. 

Therefore, we propose creation of 31 new species (15 in the genus Ampelovirus, 8 in the genus Closterovirus, 5 in the genus Crinivirus, 1 in the genus Olivavirus and 2 in the genus Velarivirus). Virus isolates used to represent newly proposed species along with proposed species nomenclature are listed Table 1. The placement of new members within the family is depicted by the phylogenetic tree presented in Figure 1, while pairwise identity levels are illustrated in Figure 2. 

Additionally, because of insufficient characterization of burdock yellows virus [22], the lack of reference material making impossible genome sequencing and its comparison with other members, we propose to abolish the species Closterovirus flavarctii which is typified by this virus.

Demarcation criteria:

The currently valid species demarcation criteria in the family Closteroviridae are: (i) particle size, (ii) coat protein size, (iii) serological specificity, (iv) genome structure and organization, (v) more than 25%difference in amino acid sequence of the relevant gene products (CP, RdRp, HSP70h) among members of distinct species, (vi) vector species and specificity, (vii) natural host range, and (vii) cytopathological features [5].

Justification:      

All these viruses meet the molecular criteria for species demarcation in the genera as they differ more than 25% in amino acid content of all 3 relevant virus-encoded proteins (HSP70h, RdRP and CP) with counterparts of 58 already recognized members of the family. Additionally, members of some new species were identified in plants previously not reported susceptible to closterovirids, thus furthering the knowledge on natural hosts for this group of filamentous viruses with large (+)RNA genomes. 
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AI-generated content may be incorrect.]Figure 1. Phylogenetic tree showing reorganized family Closteroviridae with viruses representing proposed new species reported in red bold font. Maximum-likelihood phylogenetic tree was constructed on the MAFFT-aligned amino acid sequences of HSP70 protein using IQ-TREE v 1.6.11 [23] with the 1,000 replicates ultrafast bootstrap [9] under best-fit model “LG+F+I+G4” according to BIC as estimated by ModelFinder [11] and visualized with iTOL v7 [16]. The GenBank accession numbers of HSP70h proteins used for analyses along with virus names are indicated at the tips of branches. Presence of red dot on branching point indicates statistical support of >90% with size corresponding to level of bootstrap values. Different genera in the family are color-coded. [image: A blue and red pixelated triangle
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Figure 2. Pairwise identity matrix among the members of the family Closteroviridae based on the HSP70h amino acid sequences. The viruses representing 30 new species are included. The matrix was created in SDT v1.3 [21] on the sequences aligned with ClustalW.  Color code key indicating % identities is presented.  























Table 1. List of the proposed new species in the family with representative isolates and corresponding GenBank accessions and associated publication.

	Genus
	Species name
	Virus name
	GenBank
	Ref

	Ampelovirus
	Ampelovirus allamandae
	Allamanda chlorotic virus A
	PP212980
	3

	
	Ampelovirus alpiniae
	Alpinia vein clearing virus
	OQ550018
	15

	
	Ampelovirus unesculentae
	Manihot esculenta associated ampelovirus 1
	MT773586
	13

	
	Ampelovirus duesculentae
	Manihot esculenta associated ampelovirus 2
	MT773592
	13

	
	Ampelovirus unocitri
	citrus associated ampelovirus 1
	MW365401
	18

	
	Ampelovirus duocitri
	citrus associated ampelovirus 2
	MW365402
	18

	
	Ampelovirus odontonemae
	firespike leafroll-associated virus
	MW147758
	30

	
	Ampelovirus pentananas
	pineapple mealybug wilt-associated virus 5
	OQ850040
	19

	
	Ampelovirus hexananas
	pineapple mealybug wilt-associated virus 6 
	OP860296
	14

	
	Ampelovirus septananas
	pineapple mealybug wilt-associated virus 7
	OQ850042
	19

	
	Ampelovirus sacchari
	sugarcane mild mosaic virus
	MN116751
	20

	
	Ampelovirus croton
	croton golden spot associated virus A 
	OR041673
	2

	
	Ampelovirus alphaolivae
	olive virus A
	OQ863254
	25

	
	Ampelovirus kaki
	persimmon ampelovirus
	LC488185
	10

	
	Ampelovirus perseae
	lingue ampelovirus 1
	OQ805851
	31

	Closterovirus
	Closterovirus alphafici
	fig virus A
	MN817232
	24

	
	Closterovirus betafici
	fig virus B
	MN817233
	24

	
	Closterovirus cnidi
	Cnidium closterovirus 1
	OL804208
	7

	
	Closterovirus duocarotae
	carrot closterovirus 2
	OP886455
	28

	
	Closterovirus thesii
	Thesium chinense closterovirus 1
	OM801605
	29

	
	Closterovirus stellariae
	Stellaria aquatica virus C
	PP280820
	1

	
	Closterovirus tritici
	wheat closterovirus 1
	LC735716
	12

	
	Closterovirus dregeae
	Dregea volubilis virus 1
	MZ779122
	17

	Crinivirus
	Crinivirus kurdistanfragariae
	strawberry Kurdistan virus
	OR387513-4
	8

	
	Crinivirus dioscoreae
	yam virus 1
	PP378481-3
	6

	
	Crinivirus mori
	mulberry crinivirus
	ON931610-11
	32

	
	Crinivirus papyriferae
	paper mulberry crinivirus 1
	OL344036-7
	33

	
	Crinivirus arracaciae
	arracacha latent virus C
	KY451034-5
	4

	Olivavirus
	Olivavirus oleae
	olive leaf mottling virus
	PP869314
	27

	Velarivirus
	Velarivirus agapanthi
	Agapanthus velarivirus
	MT533601
	26

	
	Velarivirus oleae
	olive virus V
	OQ863266
	25
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