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Part 3: TAXONOMIC PROPOSAL

	Name of accompanying Excel module: 

	2024.024B.A.v2.Mktvariviridae_nf.xlsx
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	Abstract of Taxonomy Proposal: 

	
Taxonomic rank(s) affected:
Realm Duplodnaviria, kingdom Heunggongvirae, phylum Uroviricota, class Caudoviricetes      

Description of current taxonomy:       
The genera Kuravirus, Nieuwekanaalvirus, and Suseptimavirus are currently classified within the subfamily Gordonclarkvirinae, class Caudoviricetes

Proposed taxonomic change(s):     
1. Create eight new species in the genus Kuravirus
2. Create two new species in the genus Suseptimavirus   
3. Create a new family, Mktvariviridae

Justification:
Species classified to the genera Kuravirus, Nieuwekanaalvirus, and Suseptimavirus within the subfamily Gordonclarkvirinae share 12 core proteins and form a deep branching clade in ViPTree tBLASTx distance analysis.



	· Text of Taxonomy proposal:  

	
Taxonomic rank(s) affected:      Species,and Family 

Description of current taxonomy:       The C3 of podoviruses are a very rare morphotype possessing elongated capsids, the “type virus” of which is Escherichia phage phiEco32.  The latter virus belongs to the family Grimontviridae.  There are a group of related phages which have been classified to the genera: Kuravirus, Nieuwekanaalvirus, and Suseptimavirus within the subfamily Gordonclarkvirinae.   It is likely that at some point in the future this family and the family Grimontviridae will be united in a new order.

Proposed taxonomic change(s):  
4. [bookmark: _Hlk165277921]Create eight new species in the genus Kuravirus
5. Create two new species in the genus Suseptimavirus   
6. Create a new family, Mktvariviridae

Demarcation criteria:
Species demarcation criteria: Two phages are assigned to the same species if their genomes are more than 95% identical over their genome length for isolates. 
These values can be calculated by a number of tools, such as BLASTn [1,2] – usually calculated using intergenomic distance calculator VIRIDIC [3].

Genus demarcation criteria: In search for criteria that create cohesive and distinct genera that are reproducible and monophyletic, the Bacterial Viruses Subcommittee has established 70% nucleotide identity of the genome length as the cut-off for genera. Genus-level groupings should always be monophyletic in the signature genes, as tested with a phylogenetic tree.   [10]

Subfamily demarcation criteria: Subfamilies are to be created when two or more genera are related below the family level. In practical terms, this usually means that they share a low degree of sequence similarity (usually about 40-50%) and that the genera form a clade in a marker tree phylogeny. [10]

Family demarcation criteria: The family is represented by a cohesive and monophyletic group in the main predicted proteome-based clustering tools (VirClust, ViPTree, GRAViTy dendrogram, vConTACT2 network).  Members of the family share a significant number of orthologous genes (the number will depend on the genome sizes and number of coding sequences of members of the family). [10]

Justification:      Species classified to the genera Kuravirus, Nieuwekanaalvirus, and Suseptimavirus within the subfamily Gordonclarkvirinae share 12 core proteins and form a deep branching clade in ViPTree tBLASTx distance analysis.
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	Tables, Figures:  
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Figure 1. VIRIDIC heat map of a portion of the members of this family:  VIRIDIC (Virus Intergenomic Distance Calculator; VIRIDIC (Virus Intergenomic Distance Calculator; [3]; http://rhea.icbm.uni-oldenburg.de/VIRIDIC/) computes pairwise intergenomic distances/similarities amongst phage genomes. Data values which are bordered in black correspond to strains. Abbreviations: phg = phage; Esch = Escherichia; Shig = Shigella; Aero = Aeromonas. The coloured accession numbers and phage names in Column A  represent ICTV-recognized species. The full heatmap is provided as supplementary material.
[image: A circular object with different colored lines

Description automatically generated]
[bookmark: _Hlk169933421]Figure 2. ViPTree [4] analysis Proteomic tree of 4,408 bacterial viruses with proposed viral families labeled by the coloured ring. The Mktvariviridae are marked with a star symbol. The hierarchical tree was created using ViPTreeGen (version 1.1.2) [4] and annotated using iToL [15-16]. The tree is based on a dissimilarity matrix generated by pairwise tBLASTx scores between each of the genomes.
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Description automatically generated]
[bookmark: _Hlk169933468]Figure 3. ViPTree [4] hierarchical tree pruned to show the proposed Mktvariviridae alongside neighbouring clades. The proposed family Mktvariviridae is represented by the light blue coloured collapsed clade, the grey collapsed clade indicates the family Grimontviridae. 
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Figure 4. Core genome phylogeny of the proposed Mktvariviridae family of bacterial viruses. A partitioned protein ML phylogeny was created from 12 genes present in all species of the proposed family. Alignments were performed using MAFFT in e-insi mode and trimmed using trimAl with a gap threshold of 0.5. The tree was calculated using IQ-Tree2 with 1000 ultrafast (UF) bootstrap replicates and SH-Alrt tests with -m TEST to optimise models for each alignment. The tree is rooted at the midpoint and UF bootstrap support ≥ 95% are shown. The coloured strips indicate proposed genera and subfamilies.
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Figure 5. VirClust protein heatmap of representative species of each genus. At the first level, proteins are grouped based on their reciprocal BLASTP similarities into protein clusters, or PCs. At the second level, PCs are grouped based on their Hidden Markov Model (HMM) similarities into protein superclusters, or PSCs. AT the third, still experimental level, PSCs are grouped based on their HMM similarities into protein super-superclusters, or PSSCs [13].

Table 1. Signature genes in the proposed Mktvariviridae family of bacterial viruses. Genes were identified by clustering with MMSeqs2, with thresholds of 35% sequence similarity and 50% coverage.
	protein cluster
	No. of genomes (29 total)
	Percentage of genomes present in protein cluster
	Predicted gene function

	1
	29
	100%
	hypothetical protein

	2
	29
	100%
	hypothetical protein

	3
	29
	100%
	hypothetical protein

	4
	29
	100%
	hypothetical protein

	5
	29
	100%
	putative holin

	6
	29
	100%
	hypothetical protein

	7
	29
	100%
	ATP-grasp enzyme

	8
	29
	100%
	DNA helicase subunit?

	9
	29
	100%
	hypothetical protein

	10
	29
	100%
	hypothetical protein

	11
	29
	100%
	hypothetical protein

	12
	29
	100%
	RNA polymerase ECF sigma factor



Proposals Data:
1.	Create eight new species in the genus Kuravirus
[bookmark: _Hlk165280658]2.	Create two new species in the genus Suseptimavirus   
[bookmark: _Hlk165280692]3.	Create a new family, Mktvariviridae

Taxonomic Proposals: 
A. [bookmark: _Hlk165280617]To create nine new species in the genus Kuravirus

[bookmark: _Hlk162266286]Origin of the name of this taxon:  NA 

[bookmark: _Hlk162267619]Historical aspects: This genus was created through TaxoProp 2019.004G from 2008.001a-eB.v3.Phieco32 “Phieco32-like viruses”

[bookmark: _Hlk162266894]Genomic characterization:

	Phage name
	INSDC 
	Size (Kb)
	Protein 
	Overall % DNA sequence identity (*)
	Overall % homologous proteins (**)

	Escherichia phage phiEco32
	EU330206.1
	77.6
	128
	100
	100

	Escherichia phage myPSH1131
	MG983840.1
	76.2
	97***
	73.7
	54.7

	Escherichia phage myPSH2311
	MG976803.1
	68.7
	89***
	73.6
	60.2

	Escherichia phage vB-EcoP-XT18
	OR757434.1
	77.7
	128
	75.9
	81.2

	Escherichia phage LAMP
	MG673519.1
	68.5
	95***
	78.8
	70.3

	Escherichia phage SDYTW1-F1-2-2_3
	OR296290.1
	74.8
	78***
	78.2
	57.0

	Escherichia phage pEC-N1203-2Af.1
	OQ540978.1
	77.3
	149
	79.5
	84.4

	[bookmark: _Hlk165290078]Escherichia phage vB_EcoP_YF01
	OQ025076.1
	78.6
	121
	87.2
	86.7

	Escherichia phage SR02
	OQ870566.1
	78.6
	122
	85.6
	88.3


(*) determined using VIRIDIC [3]
(**) determined using CoreGenes 3.5 [6]
*** - data suggests underannotated genomes

Batinovic S, Fujii Y, Nittami T. Expansion of Kuravirus-like Phage Sequences within the Past Decade, including Escherichia Phage YF01 from Japan, Prompt the Creation of Three New Genera. Viruses. 2023 Feb 11;15(2):506. doi: 10.3390/v15020506. PMID: 36851720; PMCID: PMC9965538. [phage vB_EcoP_YF01]


[bookmark: _Hlk162269060]Conclusion: The DNA sequence similarity value is consistent with membership in the same genus



B. To create two new species in the genus Suseptimavirus   

Origin of the name of this taxon:  NA 

Historical aspects: This genus was created through TaxoProp 2022.034B.Gordonclarkvirinae_nsf 

Genomic characterization:

	Phage name
	INSDC 
	Size (Kb)
	Protein 
	Overall % DNA sequence identity (*)
	Overall % homologous proteins (**)

	Escherichia phage vB_EcoP_SU7
	  MZ342906.1
	76.6
	111
	100
	100

	Escherichia phage vB_EcoP_PAS59
	OQ921332.1
	79.2
	126
	85.5
	93.2

	Escherichia phage 4E8
	OQ689734.1
	76.1
	123
	77.9
	81.4


(*) determined using VIRIDIC [3]
(**) determined using CoreGenes 3.5 [6]

Conclusion: The DNA sequence similarity value is consistent with membership in the same genus


C. To create a new family, Mktvariviridae

Origin of the name of this taxon:  The name is derived from the Georgian მტკვარი, Mt’k’vari, for the river flowing through Tbilisi from which phage phiEco32 was isolated.


Rationale: Species classified to the genera Kuravirus, Nieuwekanaalvirus, and Suseptimavirus within the subfamily Gordonclarkvirinae share 12 core proteins.
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