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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
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	Etymology (origin) of proposed taxonomic names: 

	Taxon name 
	Etymology of the term

	“Kamivirus” (new genus)
	The genus name is derived from the Japanese word ‘Kami’, meaning ‘hair,’ representing the filamentous virus particle, and is separated from the genus Capillovirus.

	“Epitepovirus” (new genus)
	‘Epi-’ is a Greek prefix meaning ‘upon’ or ‘related to.’ The genus Epitepovirus is named to indicate its association with, but distinct from, the genus Tepovirus.

	“Sapakvirus” (new genus)
	The genus name is derived from grapevine Kizil Sapak virus, which was discovered in the grapevine cultivar ‘Kizil Sapak’ from Turkmenistan.

	“Carlavirus betacaricae”
	Epithet is derived from ‘beta’, the second letter of the Greek alphabet and ‘carica’ the latinized host genus name.

	“Robigovirus turcicum”
	Epithet is derived from the latinized geographical name ‘Turkey’.

	“Robigovirus pruniavium”
	Epithet is derived from the latinized host genus name and species epithet.

	“Sapakvirus vitis"
	Epithet is derived from the latinized host genus name.



	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: 

	Description of current taxonomy:
The family Betaflexiviridae is divided into two subfamilies, Quinvirinae (5 genera) and Trivirinae (10 genera). Species in the family Betaflexiviridae are classified into the following genera:
Banmivirus (3 species), Carlavirus (73), Foveavirus (13), Robigovirus (6), Sustrivirus (1), Capillovirus (9), Chordovirus (5), Citrivirus (3), Divavirus (3), Prunevirus (4), Ravavirus (1), Tepovirus (5), Trichovirus (10), Vitivirus (22), Wamavirus (1). 

Proposed taxonomic change(s):
We propose that the genus demarcation criteria for the family Betaflexiviridae should be: monophyletic phylogenetic grouping distinct from existing genera, replicase protein (Rep) amino acid (aa) sequence identity below 40% with members of other genera. When the phylogeny criterion is satisfied, but the Rep aa identity is between 40% and 45%, then differences in genomic organization could be used to justify creation of new genera.

Based on these new genus demarcation criteria in the family (see below), we propose to create two new genera, ‘Kamivirus’ (separated from the Capillovirus genus) and ‘Epitepovirus’ (separated from the Tepovirus genus). We propose to classify the species Capillovirus mali, Capillovirus unipolysciasii, and Capillovirus paris as “Kamivirus mali”, “Kamivirus unipolysciasii”, and “Kamivirus paris”, respectively. Tepovirus tafpruni and Tepovirus tafzosterae are reclassified as “Epitepovirus tafpruni” and “Epitepovirus tafzosterae”,

Creation of an additional new genus, ‘Sapakvirus’ is also proposed, consisting of the new single species “Sapakvirus vitis" for classifying grapevine Kizil Sapak virus. This genus is classified within the subfamily Trivirinae of the family Betaflexiviridae.

Based on the current species demarcation criteria (see below), we propose to create three (3) new species in two genera of the family Betaflexiviridae: Carlavirus (1) and Robigovirus (2).

Demarcation criteria for new taxa:
The primary species demarcation criterion for the family Betaflexiviridae should be <80% aa identity of the Rep. If the aa identity is in the borderline range (78–82%), the CP aa identity (<85%) can be used as a secondary criterion [1].
We propose that the genus demarcation criteria for the family Betaflexiviridae should be: monophyletic phylogenetic grouping distinct from existing genera, Rep protein aa sequence identity below 40% with members of other genera. When the phylogeny criterion is satisfied, but the Rep aa identity is between 40% and 45%, then differences in genomic organization could be used to justify creation of new genera.

Justification:
Recent analyses using all complete genomes available in GenBank, published as a study case by the Betaflexiviridae Study Group, established a more appropriate threshold of Rep aa sequence identity for genus demarcation. Three new genera are proposed. The genus “Kamivirus”, separated from the genus Capillovirus, and the genus “Epitepovirus”, separated from the genus Tepovirus, due to Rep protein aa sequence identities below 40% are proposed to include five former Capillovirus and Tepovirus species. A third new genus “Sapakvirus”, comprising a single new virus species “Sapakvirus vitis", classifying grapevine Kizil Sapak virus, is also established because the aa identities of the Rep protein of this virus are below 40% compared with other viruses in the family Betaflexiviridae.
The addition of three new species to the genera Carlavirus (1) and Robigovirus (2) is proposed and justified based on the Rep aa sequence identities that meet the species demarcation criterion (80%) [1].




	Text of Taxonomy proposal: 

	
Description of current taxonomy:       
The family Betaflexiviridae is divided into two subfamilies, Quinvirinae (5 genera) and Trivirinae (10 genera). Species in the family Betaflexiviridae are classified into the following genera:
Banmivirus (3 species), Carlavirus (73), Foveavirus (13), Robigovirus (6), Sustrivirus (1), Capillovirus (9), Chordovirus (5), Citrivirus (3), Divavirus (3), Prunevirus (4), Ravavirus (1), Tepovirus (5), Trichovirus (10), Vitivirus (22), Wamavirus (1).

Proposed taxonomic change(s):
New genus demarcation criteria are proposed, based on a distinct phylogeny and aa sequence identity of Rep (below 40%) as the primary demarcation criteria. In some borderline cases (monophyly, but Rep aa identities between 40 and 45%) differences in the genome organization may be considered when making taxonomic decisions.
Based on these new genus demarcation criteria, the following new genera are proposed: “Kamivirus”, “Epitepovirus” and “Sapakvirus”.
“Kamivirus” is separated from the genus Capillovirus within the subfamily Trivirinae. Capillovirus mali, Capillovirus unipolysciasii, and Capillovirus paris are reclassified as “Kamivirus mali”, “Kamivirus unipolysciasii”, and “Kamivirus paris”, respectively.
“Epitepoviru”s is separated from the genus Tepovirus within the subfamily Trivirinae. Tepovirus tafpruni and Tepovirus tafzosterae are reclassified as “Epitepovirus tafpruni” and “Epitepovirus tafzosterae”, respectively.
Additionally, a new genus, ‘Sapakvirus’ is proposed to classify grapevine Kizil Sapak virus into the new species “Sapakvirus vitis”. This genus is classified within the subfamily Trivirinae of the family Betaflexiviridae.

Demarcation criteria:
The genus demarcation criteria for the family Betaflexiviridae: Rep aa sequence identities less than 40% and when the identity is between 40% and 45%, the genomic organization should be different.
The species demarcation criteria: The primary species demarcation criterion for the family Betaflexiviridae is less than 80% aa identity of the Rep protein between members of distinct species. If the Rep protein aa identity is in the borderline range (78–82%), CP aa identity can be used as a secondary parameter for species demarcation. The threshold of CP aa identity is 85% [1].
Alternatively, a flexible threshold can be applied to determine species-specific limits when accuracy statistics can be calculated, preferably with the aid of biological properties. Members of the same species must be monophyletic based on the Rep phylogeny. Biological characteristics, if available, should be considered when appropriate to differentiate species, especially for borderline situations.

Justification for new genus:
“Kamivirus”
The genus name is derived from the Japanese word ‘Kami’, meaning ‘hair,’ descriptive of the filamentous virus particle morphology. The members of the new genus belong to an evolutionary lineage that is related but distinct from the capilloviruses.
Three current capillovirus species, Capillovirus mali, Capillovirus unipolysciasii, and Capillovirus paris, will be reclassified into the new genus “Kamivirus” and renamed “Kamivirus mali”, “Kamivirus unipolysciasii”, and “Kamivirus paris”, respectively. The Rep aa sequence identities among them vary from 40.1% (“Kamivirus paris” vs. “Kamivirus mali”) to 65.9% (“Kamivirus mali” vs. “Kamivirus unipolysciasii”). This creation of a new genus and reclassification is based on the distinct phylogeny and Rep aa sequence identities being below 40% compared with the species retained in the genus Capillovirus.

“Epitepovirus”
‘Epi-’ is a Greek prefix meaning ‘upon’ or ‘related to.’ The genus “Epitepovirus” is named to indicate its association with, but distinction from, the genus Tepovirus.
Two previous tepovirus species, Tepovirus tafpruni and Tepovirus tafzosterae, are reclassified into the new genus “Epitepovirus” and renamed “Epitepovirus tafpruni” and “Epitepovirus tafzosterae”, respectively. The Rep aa sequence identity between these species is 49.9%. This reclassification is based on the distinct phylogeny the Rep aa sequence identities below 40% with the viruses in the genus Tepovirus.

“Sapakvirus”
The genus name is derived from grapevine Kizil Sapak virus discovered in the grapevine cultivar ‘Kizil Sapak’ from Turkmenistan.
This virus has Rep aa identity to other betaflexiviruses below 40%. The genome organization is different from that of members of the most closely related genus, Trichovirus. The most closely related virus is peach mosaic virus (Trichovirus persicae, DQ117579), with a Rep aa sequence identity of 39.9%.
These differences support the creation of a new genus named “Sapakvirus” to include this species. 

Justification for new species:
Papaya virus B [2]
Virus name: papaya virus B
Proposed species name: “Carlavirus betacaricae”
Genus: Carlavirus
Origin of name: epithet is derived from the latinized host genus name and ‘B’ in Greek alphabet
NCBI accession: PQ154596 – Papaya virus B isolate JO_Pap1, complete genome
Submitted: 05-AUG-2024
Original host: Papaya plant (Carica papaya).
Geographic location: Jordan
Sequencing approaches: Illumina, RT-PCR and RACE

Amino acid sequence identity of Rep and CP: The highest aa identity for the Rep protein is 69.5% with cucumber vein-clearing virus (Carlavirus cucumis) (OR607768) [2]. The highest aa identity for the coat protein is 93.9% with cucumber vein-clearing virus. According to the new species demarcation criteria in the Betaflexiviridae, based on Rep protein aa sequence identity (below 80%) [1], this virus represents a new species in the genus Carlavirus.

Cherry virus Turkey [3]
Virus name: cherry virus Turkey
Proposed species name: “Robigovirus turcicum” 
Genus: Robigovirus
Origin of name: epithet is derived from the latinized geographical name ‘Turkey’
NCBI accession: MK600387 - Cherry virus Turkey isolate BUR12, complete genome
Submitted: 04-MAR-2019
Original host: cherry plant (Prunus avium)
Geographic location: Turkey
Sequencing approaches: Sanger dideoxy sequencing

Amino acid sequence identity of Rep and CP:
The highest aa identity for the Rep protein is 55.6% with cherry rusty mottle-associated virus (Robigovirus robigomaculae) (KC218926) [3]. The highest aa identity for the coat protein (CP) is 52.5% with cherry twisted leaf-associated virus (Robigovirus tortifoliae) (KF958838). According to the new species demarcation criteria in the Betaflexiviridae [1], based on Rep protein aa sequence identity (below 80%), this virus represents a new species in the genus Robigovirus.

Wild cherry associated virus [4]
Virus name: wild cherry associated virus
Proposed species name: "Robigovirus pruniavium"
Genus: Robigovirus
Origin of name: epithet derived from the latinized host genus name and species epithet
NCBI accession: PV917298 – Wild cherry associated virus isolate Ain-Drahem, complete genome
Submitted: 09-JUL-2025
Original host: wild cherry plant (Prunus avium)
Geographic location: Tunisia
Sequencing approaches: Illumina, 5’/3’ RACE

Amino acid sequence identity of Rep and CP:
The highest aa identity for the Rep protein is 58.0% with cherry green ring mottle virus (Robigovirus viridiavii)(AF017780). The highest aa identity for the coat protein (CP) is 54.1% with cherry twisted leaf-associated virus (Robigovirus tortifoliae) (KF958838). According to the new species demarcation criteria in the Betaflexiviridae [1], based on Rep protein aa sequence identity (below 80%), this virus represents a new species in the genus Robigovirus.

Grapevine Kizil Sapak virus [5]
Virus name: grapevine Kizil Sapak virus
Proposed species name: “Sapakvirus vitis”
Genus: “Sapakvirus”
Origin of name: genus name from a part of cultivar name of the host “Sapak” and the epithet is derived from the latinized host plant grapevine
NCBI accession: MN172165- Grapevine Kizil Sapak virus isolate 127, complete genome
Submitted: 11-JUL-2019
Original host: grapevine (Vitis vinifera cv. Kizil Sapak)
Geographic location: Turkmenistan
Sequencing approaches: Illumina, 5’/3’ RACE

Amino acid sequence identity of Rep and CP:
This virus has Rep aa identity below 40% to other Betaflexiviridae members. The genome organization is different from that of the most closely related genus, Trichovirus. The most closely related virus is peach mosaic virus (Trichovirus persicae) (DQ117579), with a Rep aa sequence identity of 39.9%.
A new genus is created for this species and the genus name “Sapakvirus” is given. The new species “Sapakvirus vitis” is created to classify grapevine Kizil Sapak virus.
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	Accompanying files:

	Filename
	Description of contents

	2026.024P.N.v1.Betaflexiviridae_3ng_4nsp_Rep identities
	Excel file containing Rep amino acid identity matrix of betaflexiviruses. Viruses that were newly assigned or for which the genus name was changed are highlighted.
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Figure 1. Approximate maximum-likelihood phylogenetic tree inferred from amino acid sequences of the replication-associated protein (Rep) of members of the family Betaflexiviridae using FastTree. Rep amino acid sequences were aligned using the MAFFT L-INS-i algorithm, and alignment columns containing >50% gaps were removed using CIAlign prior to tree inference. Bootstrap support values >70% are shown at the nodes. Branch lengths are proportional to the number of amino acid substitutions per site and the scale bar is shown at the top of the tree. Accession numbers are shown next to the corresponding virus names. Newly created or renamed taxa in this proposal are highlighted in red.
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