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Abstract

	When originally proposed it was suggested that this family contained two subfamilies which we have now defined.




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 algorithm





Proposals:
A. To create a new subfamily – Nefertitivirinae – for the Yushanvirus and Pahsextavirus genera
B. To create a new subfamily – Cleopatravirinae – for the Loessnervirus, Carltongylesvirus, Suwonvirus and Faunusvirus genera.
C. To create two new genera
D. [bookmark: _Hlk41650717]To add several new species to existing genera
Supporting evidence
A. [bookmark: _Hlk41642060]To create a new subfamily – Nefertitivirinae – for the genera Yushanvirus and Pahsextavirus

Source of the name of this taxon:  This genus is named in honour of Neferneferuaten Nefertiti (c. 1370 – c. 1330 BCE) who was an Egyptian queen and the Great Royal Wife of Akhenaten, an Egyptian Pharaoh.

Subfamily demarcation criteria: Members of the subfamily have a minimum of 20% shared intergenomic identity as calculated with VIRIDIC, and form a monophyletic clade using the DNA polymerase as phylogenetic marker. 

VIRIDIC heatmap 1:  VIRIDIC (Virus Intergenomic Distance Calculator; 10) computes pairwise intergenomic distances/similarities amongst phage genomes. The yellow coloured phages correspond to the members of the Nefertitivirinae.  
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Specific Reference:  None


B. To create a new subfamily – Cleopatravirinae

Source of the name of this taxon:  This genus is named in honour of Cleopatra VII Philopator (69 - 30 BCE) who was the last active ruler of the Ptolemaic Kingdom of Egypt.

Subfamily demarcation criteria: Members of the subfamily have a minimum of 20% shared intergenomic identity as calculated with VIRIDIC, and form a monophyletic clade using the DNA polymerase as phylogenetic marker. 

Genus demarcation criteria: Members of a genus in this subfamily share at least 70% nucleotide identity (VIRIDIC) and form a monophyletic clade using the DNA polymerase as a phylogenetic marker. 

VIRIDIC heatmap 2:  VIRIDIC (Virus Intergenomic Distance Calculator; 10) computes pairwise intergenomic distances/similarities amongst phage genomes. The orange coloured phages correspond to the members of the Cleopatravirinae.  
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Specific Reference:  None



C. To create two new genera in the new subfamily Cleopatravirinae – (i) Sabourvirus, and (ii) Myducvirus

C(i). Sabourvirus

Source of the name of this taxon:  This species was named in honour of Dr. Parviz Sabour (b. 1936  Iran; Agriculture and AgroFood Canada emeritus scientist) who was the first AAFC scientist to carry out research on the application of bacteriophages.

History:  Escherichia phage vB_EcoM-4HA13 was isolated in 2019 from sewage samples collected from Guelph Wastewater treatment plant (Guelph, Ontario, Canada) using a mixture of five ETEC strains (cocktail enrichment method). This phage had a narrow host range when tested against several E. coli strains. However it showed a strong lytic activity with E. coli O111:NM (propagation host).  Morphologically, its head diameter measures 53 nm and its tail 116 x 12 nm (Figure).  The genome is circularly permuted. A unique feature of this phage is that it encodes, as do the rest of Chaseviridae phages, an RNA polymerase.

Electron micrograph of phage 4HA13:  (Bar: 50 nm)
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GenBank Summary:

	Phage name
	INSDC 
	Size (Kb)
	GC% 
	Protein 
	tRNA

	Escherichia phage vB_EcoM-4HA13  
	MN136198
	53.31
	42.7
	86
	0



[bookmark: _Hlk41646846]Homologs:  The next most closely related phage is Erwinia phage Faunus which shares 51.1% identity with 4HA13 as shown using VIRIDIC 

[bookmark: _Hlk41647564]Phylogeny: The phylogenetic tree was constructed using the DNA polymerase protein homologs of 4HA13 and related phages in Chaseviridae with phylogeny.fr in “one click” mode [6]. "The "One Click mode" targets users that do not wish to deal with program and parameter selection. By default, the pipeline is already set up to run and connect programs recognized for their accuracy and speed (MUSCLE for multiple alignment and PhyML for phylogeny) to reconstruct a robust phylogenetic tree from a set of sequences." It also includes the use of Gblocks to eliminate poorly aligned positions and divergent regions. "The usual bootstrapping procedure is replaced by a new confidence index that is much faster to compute. See: Anisimova M., Gascuel O. Approximate likelihood ratio test for branches: A fast, accurate and powerful alternative [7] for details."
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[bookmark: _Hlk41650076]C(ii). Myducvirus

[bookmark: _Hlk41650129]Source of the name of this taxon:  This species named is directly derived from the name of the first virus of its type Proteus phage Myduc.

History:  Proteus mirabilis phage Myduc was isolated in 2013 from a wastewater sample collected from College Station, TX. The Myduc genome was opened at the position of the direct terminal repeat (3,202 bp long) predicted by PhageTerm. Located within the terminal repeat region, a T7-like RNA polymerase gene is the first gene in the Myduc genome. [Tran J et al. 2019]

[bookmark: _Hlk41646527]Specific reference: Tran J, Lessor L, O'Leary C, Gill J, Liu M. Complete Genome Sequence of Proteus mirabilis Phage Myduc. Microbiol Resour Announc. 2019;8(47):e01313-19. Published 2019 Nov 21. doi:10.1128/MRA.01313-19

GenBank Summary:

	Phage name
	INSDC 
	Size (Kb)
	GC% 
	Protein 
	tRNA

	Proteus phage MyDuc  
	MN098326.1
	53.39
	39.3
	79
	1



Homologs:  The next most closely related phage is Pectobacterium phage PM1 which shares 31.6% identity with MyDuc as shown using VIRIDIC 

Phylogeny: The phylogenetic tree was constructed using the DNA polymerase protein homologs of MyDuc and related phages in Chaseviridae with phylogeny.fr in “one click” mode [6]. "The "One Click mode" targets users that do not wish to deal with program and parameter selection. By default, the pipeline is already set up to run and connect programs recognized for their accuracy and speed (MUSCLE for multiple alignment and PhyML for phylogeny) to reconstruct a robust phylogenetic tree from a set of sequences." It also includes the use of Gblocks to eliminate poorly aligned positions and divergent regions. "The usual bootstrapping procedure is replaced by a new confidence index that is much faster to compute. See: Anisimova M., Gascuel O. Approximate likelihood ratio test for branches: A fast, accurate and powerful alternative [7] for details."
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D. To add several new species to existing genera within the new subfamily 
Because of their sequence similarity (> 70% intergenomic distance) the following phages were added to existing genera. 
	Carltongylesvirus
	Escherichia phage Mangalitsa
	MN045229.1

	Carltongylesvirus
	Escherichia phage flopper
	MN850594.1

	Loessnervirus
	Pantoea phage SSEM1
	MT230534.1
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