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Part 2: NON-TAXONOMIC PROPOSAL

Text of proposal
	






Part 3: TAXONOMIC PROPOSAL
Name of accompanying Excel module
	2022.005B.N.v1.Andregratiavirinae_Joanripponvirinae_nsf.xlsx


Abstract
	We propose to create two subfamilies and seven genera of Bacillus siphoviruses. These viruses are probably temperate (all these phages carry multiple genes encoding tyrosine integrases/recombinases of the Cre/XERD type and Bacillus phage vB_BanS-Tsamsa was isolated by induction of prophages with mitomycin C, and may possess terminally redundant genomes. All the members of this group encode ParM-like proteins which are involved in plasmid segregation.


Text of proposal
		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] – usually calculated using intergenomic distance calculator VIRIDIC [2].
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. [8]
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. [8]








Supporting evidence
VIRIDIC heat map: VIRIDIC (Virus Intergenomic Distance Calculator; VIRIDIC (Virus Intergenomic Distance Calculator; [2]; http://rhea.icbm.uni-oldenburg.de/VIRIDIC/) computes pairwise intergenomic distances/similarities amongst phage genomes. The new genera are indicated in coloured highlights in the first column, the two new subfamilies are indicated by coloured bars on the right (Andregratiavirinae blue, Joanripponvirinae yellow).

[image: ]
ViPTree analysis: ViPTree analysis (https://www.genome.jp/viptree/; [3]) is based upon Rohwer and Edwards (2002) famous Phage Proteomic Tree [4]. The phages of interest are indicated with red stars. 
[image: ]


Phylogeny: The phylogenetic tree was constructed using the TerL proteins from these Bacillus siphoviruses and related phages 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." The two new subfamilies are indicated by coloured bars on the right (Andregratiavirinae blue, Joanripponvirinae yellow)
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Proposals:
A. [bookmark: _Hlk100750682]Create a new genus, Haetaevirus with a single species 
B. Create a new genus, Kirovvirus with a single species
C. Create a subfamily, Andregratiavirinae, with two (2) genera
(Haetaevirus and Kirovvirus)
D. Create a new genus, Sophritavirus with two (2) species
E. Create a new genus, Natevirus with a single species
F. Create a new genus, Tsamsavirus with five (5) species
G. Create a new subfamily, Joanripponvirinae, with three (3) genera
(Sophritavirus, Natevirus and Tsamsavirus)
H. Create a new genus, Kenyattavirus with a single species
I. Create a new genus, Zhangjivirus with a single species



A. Create a new genus, Haetaevirus with a single species 

Origin of the name of this taxon: The name of this taxon is taken from the mythological Korean creature, Haetae (pronounced HEH-the), which has the body and head of a lion, curled horns and armour-like scales. It is the official symbol of Seoul where this virus was isolated (https://www.90daykorean.com/korean-myths/)..

Historical aspects: This temperate Bacillus cereus siphophage was isolated in Korea

Electron micrograph: N/A 

Genome summary: 

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

	Bacillus phage PBC2
	KT070867.1
	168.69
	34.4
	251
	17
	100
	100


(*) determined using BLASTn [1] or VIRIDIC [2]
(**) determined using CoreGenes 3.5 [5]


B. Create a new genus, Kirovvirus with a single species


Origin of the name of this taxon: This taxon is named after the first virus of its type, Bacillus phage Kirov

Historical aspects: This lytic phage was isolated against Bacillus cereus from Moscow soil. Its genome possesses 284 bp direct terminal repeats

Electron micrograph: N/A 

Genome summary: 

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

	Bacillus phage Kirov
	MW084976.1
	165.67
	35.5
	275
	5
	100
	100


(*) determined using BLASTn [1] or VIRIDIC [2]
(**) determined using CoreGenes 3.5 [5]



C. Create a subfamily, Andregratiavirinae with two (2) genera 
(Haetaevirus and Kirovvirus)

Origin of the name of this taxon: This taxon is named in honour of André Gratia (b 1893 – d.1950). During his research at the Rockefeller Institute, he demonstrated that the phenomena described by Twort in 1915 and by d’Hérelle in 1917 were two manifestations of the same type of agent later identified as bacteriophages. He also isolated the first bacteriophage of staphylococci (1921) becoming the pioneer of phage studies in the United States. 
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(reproduced from from: https://belsocmicrobio.be/famous-belgian-microbiologists/andre-gratia/)

Historical aspects: The two genera Haetaevirus and Kirovvirus share 58.6% DNA sequence similarity (see VIRIDIC heatmap) and 72.1 overall percent protein homologs [5]. These values are well within the expected range for members of a subfamily. In addition, they form a well-supported clade in the TerL phylogenetic tree.


D. Create a new genus, Sophritavirus with two (2) species

Origin of the name of this taxon: This taxon is named after Bacillus phage vB_BanS_Sophrita

Historical aspects: This phage was isolated against Bacillus anthracis Sterne in the United States. Bacillus phage pW2 was isolated in China against Bacillus anthracis [11]

Electron micrograph: N/A 

Genome summary: 

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

	Bacillus phage vB_BanS_Sophrita
	OK499991.1
	168
	32.4
	262
	4
	100
	100

	Bacillus phage pW2
	MK288021.1
	160.63
	32.5
	172
	4
	76.8
	58.8


(*) determined using BLASTn [1] or VIRIDIC [2]
(**) determined using CoreGenes 3.5 [5]

E. Create a new genus, Natevirus with a single species

Origin of the name of this taxon: This taxon is named after Bacillus phage vB_BanS_Nate

Historical aspects: This phage Bacillus phage vB_BanS_Nate was isolated against Bacillus anthracis Sterne in the USA.

Electron micrograph: N/A 

Genome summary: 

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

	Bacillus phage vB_BanS_Nate
	OK499992.1
	166.88
	33.6
	267
	19
	100
	100


(*) determined using BLASTn [1] or VIRIDIC [2]
(**) determined using CoreGenes 3.5 [5]

F. [bookmark: _Hlk100756362]Create a new genus, Tsamsavirus with five (5) species

Origin of the name of this taxon: This taxon is named after Bacillus phage vB_BanS-Tsamsa 

Historical aspects: This “temperate” phage was isolated using Bacillus anthracis in Switzerland [12]. Tsamsa phage is a large siphovirus featuring a long, flexible and non-contractile tail of 440 nm (not including baseplate structure) and an isometric head of 82 nm in diameter. Other phages for this proposed genus include Bacillus phage Izhevsk that was isolated in Russia from soil with Bacillus cereus as a host [13]; Skywalker, MrDarsey, and Chewbecca were all isolated in the USA using Bacillus anthracis Sterne.

Electron micrograph: N/A 



Genome summary: 

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

	Bacillus phage vB_BanS-Tsamsa
	KC481682.1
	168.88
	34.3
	272
	19
	100
	100

	Bacillus phage Izhevsk
	MT254578.1
	168.64
	34.3
	255
	18
	87.7
	82.0

	Bacillus phage vB_BanS_Skywalker
	OK499994.1
	160.93
	34.3
	236
	21
	79.8
	75.7

	Bacillus phage vB_BanS_MrDarsey
	OK499987.1
	165
	34.2
	247
	19
	81.4
	80.5

	Bacillus phage vB_BanS_Chewbecca
	OK499972.1
	161.15
	34.3
	237
	20
	80.9
	77.2


(*) determined using BLASTn [1] or VIRIDIC [2]
(**) determined using CoreGenes 3.5 [5]

G. Create a new subfamily, Joanripponvirinae, with three (3) genera (Sophritavirus, Natevirus and Tsamsavirus)

Origin of the name of this taxon: This taxon is named in honour of Dr. Joan E. Rippon (Staphylococcal Reference Laboratory, Central Public Health Laboratory, Colindale, UK) an expert on Staphylococcus and phage typing who, in 1949, published a paper entitled “Bacillus polymyxa and its bacteriophages”.

Historical aspects: The genera Sophritavirus, Natevirus and Tsamsavirus share 55.1 % DNA sequence similarity; and, using CoreGenes 5.0 (https://coregenes.ngrok.io/) and its Bidirectional Best Hit algorithm 162 homologs (63.0% homologs).


H. Create a new genus, Kenyattavirus with a single species

Origin of the name of this taxon: This taxon is named after Jomo Kenyatta University of
Agriculture and Technology (Nairobi, Kenya) where Bacillus phage vB_BcoS-136 was isolated

Historical aspects: Bacillus phage vB_BcoS-136 is a novel haloalkaliphilic bacteriophage isolated from Lake Elmenteita, Kenya

Electron micrograph: N/A 

Genome summary: 

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

	Bacillus phage vB_BcoS-136
	MH884508.1
	160.59
	32.2
	238
	17
	100
	100


(*) determined using BLASTn [1] or VIRIDIC [2]
(**) determined using CoreGenes 3.5 [5]

I. Create a new genus, Zhangjivirus with a single species


[bookmark: _Hlk100751351][bookmark: _Hlk40354317]Origin of the name of this taxon: This taxon is named in honour of Zhang Zhongjing (Chinese: 張仲景; 150–219), formal name Zhang Ji (張機), a Chinese pharmacologist, physician, inventor, and writer of the Eastern Han dynasty and one of the most eminent Chinese physicians during the later years of the Han dynasty (https://en.wikipedia.org/wiki/Zhang_Zhongjing). 

Historical aspects: This Bacillus subtilis phage was isolated in China from waste water.

Electron micrograph: N/A 

Genome summary: 

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

	Bacillus phage vB_BsuS_PJN02
	OM634653.1
	165.87
	33.6
	230
	11(***)
	100
	100


(*) determined using BLASTn [1] or VIRIDIC [2]
(**) determined using CoreGenes 3.5 [5]
(***) None indicated in the GenBank Replicon Info. These discovered using tRNAscan-SE at http://lowelab.ucsc.edu/tRNAscan-SE/ [14]
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