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Abstract

	In a complete review of the enterococcal phages belonging to the Sarlesvirinae subfamily  of Rountreeviridae using VIRIDIC and ViPTree we have discovered one more species in the genus Copernicusvirus. These phages share almost all properties with other phages of this genus, but differ significantly enough (less than 95% identity with phages of other Copernicusvirus species) to classify them as separate species of this genus.



Text of proposal
	
	
Species demarcation criteria: We have chosen 95% DNA sequence identity as the criterion for demarcation of species in this new genus. Each of the proposed species differs from the others with more than 5% at the DNA level as confirmed with the BLASTN and Viridic algorithm








Supporting evidence

[bookmark: _Hlk42172769]History:  This genus was established via Taxonomy Proposal 2020.140B.R.Rountreeviridae.zip

Specific References:  None. References concerning general description of Copernicusvirus genus  were included in Taxonomy Proposal 2020.140B.R.Rountreeviridae.zip.

GenBank Summary:

	Phage name
	RefSeq No.
	INSDC 
	Size (Kb)
	GC% 
	Protein 
	tRNAs*
	Overall % DNA sequence identity (**)
	Overall % homologous proteins  (***)

	MDA1
	
	MW623430
	18.06
	33.0
	25
	0
	85.6
	88.0



N.B. Exemplar representative of Copernicusvirus genus is Enterococcus phage vB_Efae230P-4 (JQ309827.1).
(*) determined using RNAscan-SE [1]
[bookmark: __DdeLink__12123_2347189135](**) determined using Viridic [2] and compared to Enterococcus phage vB_Efae230P-4
(***) determined using CoreGenes 5.0 [3,4] and compared to Enterococcus phage vB_Efae230P-4


BLASTN homologs:  VIRIDIC analysis reveals that the closest relative besides other phages of Copernicusvirus genus is Enterococcus virus v_EfaP_IME199 [KT945995.1] of Minhovirus genus of Sarlesvirinae subfamily, Rountreeviridae family.  It shares 21% DNA sequence with Enterococcus phage MDA1.  


VIRIDIC heat map: VIRIDIC (Virus Intergenomic Distance Calculator; [2]) computes pairwise intergenomic distances/similarities amongst phage genomes. The comparison below provides the results of DNA sequence comparison of strains of known and proposed new species of enterococcal Copernicusvirus genus phages. The phage names correspond to phages of existing species or, when indicated by an arrow, to newly proposed species that will be added through this TaxoProp. 
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ViPTree analysis: ViPTree analysis (https://www.genome.jp/viptree/; [5]) is based upon Rohwer and Edwards (2002) famous Phage Proteomic Tree [6].  The red asterisk points to the new species of Copernicusvirus genus. The red and blue arrowhead point to Copernicusvirus genus and to Sarlesvirinae subfamily, respectively.
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Phylogeny: The phylogenetic trees weres constructed using the major capsid protein and DNA polymerase homologs of Enterococcus phage MDA1 and related phages  by employing the Tamura–Nei genetic distance model and a neighbour-joining tree-build method using the Geneious Tree Builder included in the Geneious Prime 2022 software. As an outgroup, a sequence of corresponding gene (DNA polymerase or major head/capsid protein) of closely related species was used, that was selected based on prior VipTree results. Proteins of phages of proposed new species are pointed with arrows.
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