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Abstract

	The 2018 Master Species List describes only 21 siphoviruses which infect members of the order Bacillales.  These fall into nine different genera. Here we propose a new subfamily, Skryabinvirinae containing two genera.
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Supporting evidence
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.   

Source of the name of this taxon:  The name is subfamily is derived from the name of the Institute (Laboratory of Bacteriophage Biology, Skryabin Institute of Biochemistry and Physiology of Microorganisms, RAS, 142290 Pushchino, Russia. Georgii Konstantinovich Skryabin (1917 - 1989) who was  the honorary director of the Institute which now bears his name.) where Bacillus phage vB_BtS_B83 was isolated. The names of the two genera are Pushchinovirus and Bembunaquatrovirus. The first is named after the town (Pushchino) in Moscow Oblast, Russia, an important scientific center of the Russian Academy of Sciences, where phage B83 was isolated.  Piligrimova et al. (2019) suggested the name for the second genus.

History:  Phage B83 was isolated from its host strain Bacillus thuringiensis VKM B-83 by mitomycin C induction.  In this strain it exists as a plasmid. It can produce plaques on B. cereus VKM B-370 revealing that it is not a defective prophage.  Phage B83 an isometric capsid (approximately 45 nm in diameter) and a flexible noncontractile tail (approximately 240 nm in length).   This phage encodes a ParMRC-type replication system plus a RepA-like initiator.  Piligrimova et al. (2019) noted the relations of phage B83 to BMBtp14 genotypically and phylogenetically.  Bacillus phage vB_BtS_BMBtp14 was identified in the genome of Bacillus thuringiensis BGSC 4AJ1.

[bookmark: _Hlk25834163]Reference:   Piligrimova EG, Kazantseva OA, Nikulin NA, Shadrin AM. Bacillus Phage vB_BtS_B83 Previously Designated as a Plasmid May Represent a New Siphoviridae Genus. Viruses. 2019 Jul 7;11(7). pii: E624. doi: 10.3390/v11070624. PubMed PMID: 31284652

Electron micrograph: Transmission electron micrographs of Bacillus phage B83. B83 has an isometric head (approximately 45 nm in diameter) with a flexible noncontractile tail (approximately 250 nm in length), indicating that it belongs to the Siphoviridae family.
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GenBank Summary:


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

	vB_BtS_B83
	MK759918.1
	49.95
	35.8
	71
	100
	100

	[bookmark: _Hlk25834831]vB_BtS_BMBtp14
	KX190833.1
	50.74
	36.8
	75
	37.7
	60.6

	
	
	
	
	
	
	

	vB_BtS_BMBtp14
	KX190833.1
	50.74
	36.8
	75
	100
	100

	vB_BtS_B83
	MK759918.1
	49.95
	35.8
	71
	37.0
	57.3
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BLASTN relationship:  The next closest relative is Bacillus phage vB_BceS-MY192, which shares 6.1% DNA sequence identity with BMBtp14; and Bacillus phage PfEFR-5, which shares 8.3% DNA sequence identity with B83 [1-3].  The relationship between B83 and BMBtp14 suggests a subfamily.

Phylogeny: The phylogenetic tree was constructed using the terminase large subunit protein homologs of these two phages and related phages with phylogeny.fr in “one click” mode [8]. "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 [9] for details."
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tBLASTx genome comparisons: TBLASTX heat map generated using Gegenees [4] with accurate parameters (fragment length: 200 bp, step size: 100 bp) with the threshold set to 5%. Two members of the proposed new genus are highlighted in red.
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