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Abstract

	As currently formulated, the family Chaseviridae consists of two subfamilies (Cleopatravirinae and Nefertitivirinae), an orphan genus (Shantouvirus) and in total, 15 species. Through this proposal we have added four new genera (Fifivirus, Liaoningvirus, Longwangvirus and Phayathaivirus) and have increased the number of species in the genus Carltongylesvirus by ten.



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 [1,2] – 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].
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Figure 1. VIRIDIC heat map:  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; Prot = Proteus; Erwi = Erwinia; Pant = Pantoea; Pect = Pectobacterium; Vibr = Vibrio; Esch = Escherichia; Shew = Shewanella; Aero = Aeromonas. Because of the magnification we have attached a file Chaseviridae_4ng_Suppl.xlsx which permits easier visualization.
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Figure 2. ViPTree analysis:  ViPTree analysis (https://www.genome.jp/viptree/; [4]) is based upon Rohwer and Edwards (2002) famous Phage Proteomic Tree [5].  The phages of interest are indicated with red lines and stars.  
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Figure 3. Phylogeny: The phylogenetic tree was constructed using the terminase large subunit  proteins from these 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.”  



Taxonomic Proposals: 

A. To create a new single-species genus, Fifivirus 

[bookmark: _Hlk132535768][bookmark: _Hlk131329419][bookmark: _Hlk131337711]Origin of the name of this taxon:  The name of this taxon derives from the names of two of the phages is this taxon, Erwinia phages Fifi44 and Fifi451. 

Historical aspects: The lytic myoviruses belonging to this genus were all isolated in the Laboratory of Aquatic Biomedicine, College of Veterinary Medicine and Research Institute for Veterinary Science, Seoul National University, Korea.  The host bacterium is rwinia amylovora.

Genome summary: 

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

	Erwinia phage Fifi44
	OK073976.1
	53.56
	44.0
	78
	100
	100




Conclusion: A genus comprised of a single species is proposed on the basis of DNA (Fig. 1) and protein (Fig. 2) similarity; and phylogenetic analysis of the TerL proteins (Fig. 3).


B. To create a new single-species genus, Liaoningvirus

[bookmark: _Hlk132536105]Origin of the name of this taxon:  The name of this taxon derives directly from Liaoning Province (China)  where in the School of Bioengineering, Dalian University of Technology the first isolate of its type, Vibrio phage vB_VpaM_VPs20, was isolated

Historical aspects: This lytic myovirus was isolated from seafood market sewage against Vibrio parahaemolyticus.

Genome summary: .

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

	Vibrio phage vB_VpaM_VPs20
	OP056089.1
	53.79
	45.0
	39(***)
	100
	100


(***) Underannotated

Conclusion: A genus comprised of a single species is proposed on the basis of DNA (Fig. 1) and protein (Fig. 2) similarity; and phylogenetic analysis of the TerL proteins (Fig. 3).


C. To create a new single-species genus, Longwangvirus

[bookmark: _Hlk132539328]Origin of the name of this taxon:  The name of this taxon derives from Chinese mythology, where Longwang (龍王) lords over the seas and is known as the “Dragon King.” He is a fearsome guardian deity who controls all dragons, sea creatures, the oceans, and the weather. Although he has a temper, Longwang is seen as a symbol of good fortune and the mythological embodiment of the concept of yang. He is most popular among Chinese coastal communities. (https://mythopedia.com/topics/dragon-king) 

Historical aspects: This lytic myovirus was isolated by scientists from the College of Life Science and Technology, Beijing University of Chemical Technology, Beijing, China against Aeromonas veronii



Genome summary:

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

	Aeromonas phage BUCT696
	OL770365.1
	53.37
	51.1
	73
	100
	100




Conclusion: A genus comprised of a single species is proposed on the basis of DNA (Fig. 1) and protein (Fig. 2) similarity; and phylogenetic analysis of the TerL proteins (Fig. 3). 

D. To create a new genus, Phayathaivirus with two species

Origin of the name of this taxon:  The name of this taxon derives the address (254 Phayathai, Bangkok, Thailand), where at Chulalongkorn University the first of these viruses was isolated.

Historical aspects: These lytic myoviruses were isolated from pond water  and striped catfish culture water against Aeromonas hydrophila.  PVN03 originated from the Mekong Delta, Vietnam; while Aeromonas phage pAh6.2TG originates from Tien Giang Province, Viet Nam.

Genome summary: .

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

	Aeromonas phage pAh6.2TG
	MZ336020.1
	51.78
	52.5
	65
	100
	100

	Aeromonas phage PVN03
	MW380983.1
	50.73
	52.3
	64
	91.3
	92.3


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


[bookmark: _Hlk132544379]Conclusion: On the basis of DNA (Fig. 1) and protein (Fig. 2) similarity; and phylogenetic analysis of the TerL proteins (Fig. 3) this is a cohesive genus. 


E. To create ten (10) new species in the genus Carltongylesvirus

Origin of the name of this taxon:  N/A

Historical aspects: This genus was established through Taxonomy Proposal 2020.030B




Genome summary:

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

	Enterobacteria phage phiEcoM-GJ1
	EF460875.1
	52.98
	44.0
	75
	1
	100.0
	100

	Escherichia phage PO103-1
	ON778463.1
	53.04
	43.9
	[bookmark: _Hlk135034136]52(#)
	1(***)
	72.8
	58.7

	Escherichia phage MLP1
	OK148439.1
	51.94
	44.1
	72
	1(***)
	74.6
	85.3

	Yersinia phage PYps3T
	MW147599.1
	52.85
	43.8
	85
	0
	74.1
	90.7

	Yersinia phage PYps23T
	MW147598.1
	54.87
	43.9
	83
	1(***)
	73.2
	89.3

	Yersinia phage PYps16N
	MW147601.1
	52.38
	44.0
	84
	1(***)
	73.9
	86.7

	Escherichia phage SKA49
	OL741059.1
	51.55
	44.1
	63
	1(***)
	81.5
	80.0

	Escherichia phage vB_EcoP_Bp7
	MN117721.1
	52.62
	44.2
	64
	1(***)
	82.5
	80.0

	Escherichia phage vB_EcoM_Bp10
	MN122072.1
	52.29
	44.2
	72
	1(***)
	82.7
	84.0

	Escherichia phage vB_EcoM_SA91KD
	OL960574.1
	53.67
	44.1
	78
	1(***)
	82.1
	88.0

	Escherichia phage vB_EcoM_DE15
	OP595144.1
	54
	44.1
	83
	1(***)
	81.8
	88.0


(*) determined using VIRIDIC [3]
(**) determined using CoreGenes 3.5 [6]
(***) none indicated in GenBank record; discovered using tRNAscan-SE2.0 [11]
(#) underannotated 

F. [bookmark: _Hlk135034951]To transfer Shantouvirus to the subfamily Nefertitivirinae

[bookmark: _Hlk134986019]Origin of the name of this taxon:  N/A

Historical aspects: This taxon was created through Taxonomy Proposal 2022.076B

Rationale: VIRIDIC, ViPTree and phylogenetic analyses all reveal that this genus belongs in the subfamily Nefertitivirinae.
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