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Abstract

	We have reassessed the subfamily Tempevirinae identifying four new genera: Pocisvirus, Kayseptimavirus, Jahatvirus and Baihuvirus.


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].







Supporting evidence

A. [bookmark: _Hlk131329229][bookmark: _Hlk135320647][bookmark: _Hlk131329568]Create a new single-species genus, Pocisvirus.
B. [bookmark: _Hlk132630143]Create a new single-species genus, Peekayseptimavirus.
C. [bookmark: _Hlk135814209][bookmark: _Hlk132630169]Create a new single-species genus, Jahatvirus.
D. [bookmark: _Hlk135814779][bookmark: _Hlk135333193]To add 13 new species to the genus Tlsvirus.
E. [bookmark: _Hlk135819749]To add 6 new species to the genus Hanrivervirus.
F. To add 6 new species to the genus Warwickvirus.
G. [bookmark: _Hlk135829546]To split the genus Changchunvirus and add one new species.
H. To add three new species to the genus Henuseptimavirus.
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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; vir = virus; Shig = Shigella; Ente = Enterobacteria; Esch = Escherichia; Salm = Salmonella; Hafn = Hafnia; Kleb = Klebsiella; Citr = Citrobacter.  Because of the magnification problems we have attached the data in readable form (2023.065B.N.v1.Tempevirinae_4ng_33ns_Suppl.xlsx)
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Figure 2. ViPTree analysis:  Top – Tlsvirus ViPTree analysis (https://www.genome.jp/viptree/; [4]) is based upon Rohwer and Edwards (2002) famous Phage Proteomic Tree [5].  Bottom – other members of the Tempevirinae.  The phages of interest are indicated with red lines and stars.  


A. Create a new single-species genus, Pocisvirus.

[bookmark: _Hlk131329419][bookmark: _Hlk131337711]Origin of the name of this taxon:  The name of this taxon derives directly from Hafnia phage Pocis76

Historical aspects: Lytic siphophage Hafnia phage Pocis76 was isolated by the  Latvian Biomedical Research and Study Centre, Riga from insect gut against a Hafnia sp. 


Genome summary: 

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

	Hafnia phage Pocis76
	MW689258.1
	48.79
	44.9
	84
	0
	100.0
	100




Conclusion: On the basis of DNA (Fig. 1) and protein (Fig. 2) similarity this is a cohesive genus. 


B. Create a new single-species genus, Peekayseptimavirus.

[bookmark: _Hlk135743142][bookmark: _Hlk135801914]Origin of the name of this taxon:  The name of this taxon derives directly from the name of one the first virus of its type, Klebsiella phage P-K7R.

Historical aspects: This lytic siphophage Klebsiella phage P-K7R was isolated at the College of Veterinary Medicine, Jilin University (China).

Genome summary: 

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

	Klebsiella phage P-K7R
	OM317910.1
	52.11
	49.1
	84
	0
	100.0
	100




Conclusion: A genus comprised of a single species is proposed on the basis of DNA (Fig. 1) and protein (Fig. 2). 

C. Create a new single-species genus, Jahatvirus.

[bookmark: _Hlk135745358][bookmark: _Hlk135748709]Origin of the name of this taxon:  The name of this taxon derives directly from the name of one the first virus of its type, Escherichia phage Jahat_MG145.

[bookmark: _Hlk135743421]Historical aspects: Lytic Escherichia siphophage Jahat_MG145 was isolated from wastewater against E. coli [Olsen et al. 2020].

Genome summary: 

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

	Escherichia phage Jahat_MG145
	MK552105.1
	50.98
	45.7
	85
	0
	100.0
	100




Specific reference:  Olsen NS, Forero-Junco L, Kot W, Hansen LH. Exploring the Remarkable Diversity of Culturable Escherichia coli Phages in the Danish Wastewater Environment. Viruses. 2020 Sep 4;12(9):986. doi: 10.3390/v12090986. PMID: 32899836; PMCID: PMC7552041.

Conclusion: On the basis of DNA (Fig. 1) and protein (Fig. 2) similarity this is a cohesive genus. 

D. [bookmark: _Hlk135819710]To add 13 new species to the genus Tlsvirus.

Origin of the name of this taxon:  N/A

Historical aspects: This genus was established via taxonomy proposal 2015.019a-abB.A.v3.Tunavirinae.  

Genome summary: 
[bookmark: _Hlk135746320]
	Phage name
	INSDC 
	Size (Kb)
	GC% 
	Protein 
	Overall % DNA sequence identity (*)
	Overall % homologous proteins (**)

	Escherichia phage TLS
	AY308796.1
	49.9
	42.7
	87
	100.0
	100

	Salmonella phage F61
	OP292674.1
	46.64
	42.2
	75
	73.4
	73.6

	Escherichia phage Stevie_ev116
	LR597656.1
	48.65
	42.9
	84
	75.4
	85.1

	Escherichia phage U136B
	MW598258.1
	49.22
	42.9
	87
	86.2
	88.5

	Salmonella phage vB_SenS_UTK0006
	OQ359885.1
	49.76
	42.8
	85
	82.2
	86.2

	Citrobacter phage vB_CfrD_ElisaCorrea
	OK499973.1
	49.52
	42.9
	84
	82.4
	83.9

	Escherichia phage vB_EcoD_Mishu
	OK499984.1
	49.71
	42.9
	90
	84.5
	87.4

	Citrobacter phage vB_CfrD_BlueShadow
	OL539462.1
	49.62
	42.8
	84
	83.2
	83.9

	Salmonella phage GSP032
	ON855040.1
	52.1
	43.2
	90
	81.4
	81.6

	Salmonella phage vB_SenS_UTK0007
	OQ359886.1
	51.92
	43.2
	90
	81.3
	86.2

	Citrobacter phage vB_CfrD_Brooksby
	OL539443.1
	50.07
	42.8
	86
	85.2
	85.1

	Escherichia phage vB_EcoS_011D2
	MT478992.1
	50.63
	42.9
	89
	84.8
	89.7

	Escherichia phage DanielBernoulli
	MZ501059.1
	50.73
	43.2
	91
	86.7
	89.7

	Citrobacter phage vB_CfrD_SorkZaugg
	OL539466.1
	50.02
	42.8
	87
	83.4
	87.4


(*) determined using VIRIDIC [3]
(**) determined using CoreGenes 3.5 [6]
Daniel Bernoulli (1700 – 1782)

Specific reference: Parra M, Bayas-Rea RLÁ, Guerrero T, Torres S, D'Auria G, Reyes-Prieto M, Zapata S. Complete Genome Sequences of Two Lytic Phages of Salmonella enterica Isolated from Wastewater in Ecuador. Microbiol Resour Announc. 2023 Feb 16;12(2):e0104822. doi: 10.1128/mra.01048-22. Epub 2023 Jan 18. PMID: 36651741; PMCID: PMC9933735.

[bookmark: _Hlk135823794]Maffei E, Shaidullina A, Burkolter M, Heyer Y, Estermann F, Druelle V, Sauer P, Willi L, Michaelis S, Hilbi H, Thaler DS, Harms A. Systematic exploration of Escherichia coli phage-host interactions with the BASEL phage collection. PLoS Biol. 2021 Nov 16;19(11):e3001424. doi: 10.1371/journal.pbio.3001424. PMID: 34784345; PMCID: PMC8594841.

E. To add 6 new species to the genus Hanrivervirus.

Origin of the name of this taxon:  N/A

[bookmark: _Hlk135826796]Historical aspects: This genus was established via taxonomy proposal 2018.130B.A.v1.Tunavirinae_3gen.  

Genome summary: 

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

	Shigella phage pSf-1
	KC710998.1
	51.82
	44.0
	94
	100.0
	100

	Escherichia phage EC147
	ON185589.1
	46.06
	43.9
	77
	83.5
	73.4

	Escherichia phage JakobBernoulli
	MZ501079.1
	51.13
	43.9
	91
	84.5
	86.2

	Escherichia phage vB_EcoD_Fulano1
	OL539459.1
	51.76
	43.9
	89
	82.7
	83.0

	Escherichia phage KarlJaspers
	MZ501090.1
	51.47
	44.0
	89
	84.0
	84.0

	Escherichia phage JLBYU41
	OK272479.1
	51.28
	44.4
	86
	84.7
	86.2

	Shigella phage SFP17
	MN432485.1
	51.3
	44.1
	88
	86.2
	85.1


(*) determined using VIRIDIC [3]
(**) determined using CoreGenes 3.5 [6]
Jacob Bernoulli (1655 – 1705)
Karl Theodor Jaspers (1883 – 1969)
[bookmark: _Hlk135830632]Specific reference: Maffei E, Shaidullina A, Burkolter M, Heyer Y, Estermann F, Druelle V, Sauer P, Willi L, Michaelis S, Hilbi H, Thaler DS, Harms A. Systematic exploration of Escherichia coli phage-host interactions with the BASEL phage collection. PLoS Biol. 2021 Nov 16;19(11):e3001424. doi: 10.1371/journal.pbio.3001424. PMID: 34784345; PMCID: PMC8594841.

F. To add 6 new species to the genus Warwickvirus.

Origin of the name of this taxon:  N/A

Historical aspects: This genus was established via taxonomy proposal 2019.100B.A.v2.Drexlerviridae_1newfam

Genome summary: 

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

	Escherichia phage vB_Eco_swan01
	LT841304.1
	50.87
	44.7
	83
	100.0
	100

	Escherichia phage ityhuna
	MN850582.1
	50.77
	44.7
	87
	94.5
	100.0

	Escherichia phage orkinos
	MN850586.1
	49.8
	44.6
	81
	93.1
	95.2

	Escherichia phage JLBYU16
	OK272471.1
	50
	44.7
	87
	93.9
	97.6

	Escherichia phage JLBYU26
	OK272483.1
	51.25
	45.0
	87
	93.9
	92.8

	Escherichia phage vB_EcoD_Poky
	OL539445.1
	51.37
	44.9
	88
	84.8
	90.4

	Escherichia phage vB_Eco_Sip
	OU734268.1
	50.81
	44.6
	87
	86.7
	87.9


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

Specific reference: Olsen NS, Forero-Junco L, Kot W, Hansen LH. Exploring the Remarkable Diversity of Culturable Escherichia coli Phages in the Danish Wastewater Environment. Viruses. 2020 Sep 4;12(9):986. doi: 10.3390/v12090986. PMID: 32899836; PMCID: PMC7552041.

G. To split the genus Changchunvirus and add 1 new species.

Origin of the name of this taxon:  N/A

Historical aspects: This genus was established via taxonomy proposal 2020.048B.R.Drexlerviridae_new_genera.  VIRIDIC analysis reveals that there is sufficient difference between Escherichia phages vB_EcoS_PHB17 and vB_EcoS_W011D to create a new genus.  We have chosen to call the new genus Baihuvirus.  “The White Tiger (Chinese: 白虎, known in Chinese as Baihu), is one of the Four Symbols of the Chinese constellations” https://en.wikipedia.org/wiki/White_Tiger_(mythology). 


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

	A. Changchunvirus: Escherichia phage vB_EcoS_W011D
	MK778457.1
	49.85
	46.2
	85
	100.0
	100

	[bookmark: _Hlk135748343]Escherichia phage PaulSarasin strain Bas09
	MZ501099.1
	51.29
	46.4
	90
	89.5
	91.8

	
	
	
	
	
	
	

	B. Baihuvirus: Escherichia phage vB_EcoS_PHB17
	MN090155.1
	48.94
	46.9
	85
	100
	100


[bookmark: _Hlk135901437](*) determined using VIRIDIC [3]
(**) determined using CoreGenes 3.5 [6]
Paul Benedict Sarasin (1856 – 1929)

Specific reference:  Maffei E, Shaidullina A, Burkolter M, Heyer Y, Estermann F, Druelle V, Sauer P, Willi L, Michaelis S, Hilbi H, Thaler DS, Harms A. Systematic exploration of Escherichia coli phage-host interactions with the BASEL phage collection. PLoS Biol. 2021 Nov 16;19(11):e3001424. doi: 10.1371/journal.pbio.3001424. PMID: 34784345; PMCID: PMC8594841.

H. To add 3 new species to the genus Henuseptimavirus.

Origin of the name of this taxon:  N/A.

Historical aspects: This genus was established through Taxonomy Proposal l2020.048B.R.Drexlerviridae_new_genera.  The current lytic siphoviruses were isolated in Switzerland and the UK

Genome summary: 

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

	Escherichia phage Henu7
	MN019128.1
	49.53
	48.2
	67
	100.0
	100

	Escherichia phage IsaakIselin
	MZ501077.1
	49.91
	48.2
	90
	87.6
	95.5

	Escherichia phage JohannLBurckhardt
	MZ501085.1
	49.72
	48.6
	87
	85.7
	94.0

	Klebsiella phage vB_KppS-Samwise
	LR881107.1
	49.89
	48.3
	87
	83.9
	89.5


(*) determined using VIRIDIC [3]
(**) determined using CoreGenes 3.5 [6]
Johann Ludwig Burckhardt (1784 – 1817)
Isaak Iselin (1728  – 1782)

N.B. Enterobacter phage N5822 (MW032452) should be part of this genus but its size (78128 bp) and the fact that its genome contains numerous frameshift preclude it from consideration.

Specific reference:  Maffei E, Shaidullina A, Burkolter M, Heyer Y, Estermann F, Druelle V, Sauer P, Willi L, Michaelis S, Hilbi H, Thaler DS, Harms A. Systematic exploration of Escherichia coli phage-host interactions with the BASEL phage collection. PLoS Biol. 2021 Nov 16;19(11):e3001424. doi: 10.1371/journal.pbio.3001424. PMID: 34784345; PMCID: PMC8594841.
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MZ501085.1_Esch_phg_JohannLBur [49,715 nt]
MW032452.1 Ente phe N5822 [78.128 ntl
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Escherichia phage vB_EcoS_W011D (NC_054893) [49,847 nt]
Escherichia phage vB_EcoS_PHB17 (NC_054892) [48,939 nt]
MZ501101.1_Esch_phg_PeterMeria [47,775 nt]

Escherichia phage vB_Eco_mar001J1 (NC_048206) [50,343 nt]
Escherichia phage vB_Eco_mar001J1 (NC_048204) [50,343 nt]
Escherichia phage vB_EcoS-95 (NC_048132) [50,910 ]
Escherichia phage tonijn (NC_049818) [51,627 nt]
OL539445.1_Esch_phg_vB_EcoD_Po [51,374 nt]

Escherichia phage tonnikala (NC_049817) [51,277 nt]
Escherichia phage tiwna (NC_054896) [51,014 nt]
Escherichia phage atuna (NC_049819) [50,732 nt]
Escherichia phage vB_Eco_SLUR29 (NC_054895) [48,466 nt]
Escherichia phage tunus (NC_049816) [51,111 nf]
Escherichia phage SECphi27 (NC_047938) [51,811 nf]
Shigella phage JK16 (NC_049814) [51,854 nt]

Escherichia phage vB_EcoS_swan01 (NC_048202) [50,865 nt]
Escherichia phage tonn (NC_049815) [51,012 nt]
MN850582.1_Esch_phg_ityhuna [50,768 nt]

Shigella phage 20195D1 (NC_049820) [53,145 n]

Escherichia phage haarsle (NC_049828) [48,613 nt]
Escherichia phage PGN390 (NC_049830) [49,043 nt]
Escherichia phage Henu8 (NC_049853) 49,890 nt]
Escherichia phage aalborv (NC_049829) [46,660 nt]
Escherichia phage damhaus (NC_049827) [51,154 nt]
Escherichia phage aaroes (NC_049826) [51,662 nt]

Shigella phage pSf-1 (NC_021331) [51,821 ]

Escherichia phage vojen (NC_049824) [50,709 nt]
Escherichia phage egaa (NC_049852) [51,643 nt]
ON185589.1_Esch_phg_ECI47 [46,060 nt]
MIN432485.1_Shig_phg_SFP17 [51,296 nt]
MZ501079.1_Esch_phg_JakobBerno [51,129 n]

Escherichia phage grams (NC_049825) [49,530 nt]
OK272487.1_Esch_phg_JLBYUO09 [48,988 n]

Salmonella phage slvneel (NC 049821) [51.048 ntl
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