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Abstract
	Here we propose three new genera of Vibrio-infecting phages, each with a single species, based on nucleotide comparisons and phylogenetic analysis of the TerL protein. 


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]





Supporting evidence
[bookmark: _Hlk97730404]A. Create a new single species genus, Seahorsevirus
[bookmark: _Hlk97732255]B. Create a new single species genus, Enfavirus
[bookmark: _Hlk97732284]C. Create a new single species genus Tieomvirus

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. 
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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.   
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[bookmark: _Hlk97732053]Phylogeny: The phylogenetic tree was constructed using the TerL proteins from of these and related phages with phylogeny.fr in “one click” mode [6]. 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 members of the Seahorsevirus are indicated with a blue rectangle; The members of the Enfavirus are indicated with a red rectangle and The members of the Tieomvirus are indicated with a black rectangle.
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A. Create a new single species genus, Seahorsevirus

[bookmark: _Hlk40354317]Origin of the name of this taxon:  This taxon is named after Vibrio phage Seahorse

Historical aspects: This phage was isolated against Vibrio parahaemolyticus from seawater in Thailand [11].  Cryo-ET images indicated that the phage had a capsid of ~65 nm in diameter and a tail of ~125 nm in length. The phage capsid seemed to be decorated with other proteins which may likely constitute the head fiber.   Seahorse is temperate.

Electron micrograph: N/A  

Genome summary: 

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

	Vibrio phage Seahorse
	MN512538.1
	45.17
	42.6
	48
	3
	100
	100


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

B. Create a new single species genus, Enfavirus

Origin of the name of this taxon:  This taxon is named after Vibrio phage NF

Historical aspects: This siphophage was isolated against Vibrio alginolyticus from coastal water in of Qingdao, China.

Electron micrograph: N/A  

Genome summary: 

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

	Vibrio phage NF 
	MN812722.2
	44.51
	43.1
	75
	0
	100
	100


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


C. Create a new single species genus Tieomvirus


Origin of the name of this taxon:  The name of this taxon derives from Tianjin Institute of Environmental and Occupation Medicine where the first phage of its type was isolated.

Historical aspects: This lytic myovirus was isolated against Vibrio parahaemolyticus from estuary water environment in Tianjin, China.

Electron micrograph: N/A  




Genome summary: 

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

	Vibrio phage vB_VpP_BT-1011
	MW009675.1
	40.07
	43.0
	70
	0
	100
	100


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

References
1. Sayers EW, Beck J, Bolton EE, Bourexis D, Brister JR, Canese K, Comeau DC, Funk K, Kim S, Klimke W, Marchler-Bauer A, Landrum M, Lathrop S, Lu Z, Madden TL, O'Leary N, Phan L, Rangwala SH, Schneider VA, Skripchenko Y, Wang J, Ye J, Trawick BW, Pruitt KD, Sherry ST. Database resources of the National Center for Biotechnology Information. Nucleic Acids Res. 2021 Jan 8;49(D1):D10-D17. doi: 10.1093/nar/gkaa892. PMID: 33095870
1. Moraru C, Varsani A, Kropinski AM. VIRIDIC-A Novel Tool to Calculate the Intergenomic Similarities of Prokaryote-Infecting Viruses. Viruses. 2020 Nov 6;12(11):1268. doi: 10.3390/v12111268. PMID: 33172115; PMCID: PMC7694805. http://kronos.icbm.uni-oldenburg.de/viridic/
1. Nishimura Y, Yoshida T, Kuronishi M, Uehara H, Ogata H, Goto S. ViPTree: the viral proteomic tree server. Bioinformatics. 2017; 33(15):2379-2380. doi:10.1093/bioinformatics/btx157. PubMed PMID: 28379287. https://www.genome.jp/viptree/ 
1. Rohwer F, Edwards R. The Phage Proteomic Tree: a genome-based taxonomy for phage. J Bacteriol. 2002 Aug;184(16):4529-35. PubMed PMID: 12142423
1. Turner D, Reynolds D, Seto D, Mahadevan P. CoreGenes3.5: a webserver for the determination of core genes from sets of viral and small bacterial genomes. BMC Res Notes. 2013;6:140. doi: 10.1186/1756-0500-6-140.  PMID:   23566564.
1. Dereeper A, Guignon V, Blanc G, Audic S, Buffet S, Chevenet F, Dufayard JF, Guindon S, Lefort V, Lescot M, Claverie JM, Gascuel O. Phylogeny.fr: robust phylogenetic analysis for the non-specialist. Nucleic Acids Res. 2008;36(Web Server issue):W465-9. doi: 10.1093/nar/gkn180. Epub 2008 Apr 19.   PMID:  18424797.
1. Anisimova M, Gascuel O. Approximate likelihood-ratio test for branches: A fast, accurate, and powerful alternative. Syst Biol. 2006;55(4):539-52.  PMID: 16785212.  DOI:     10.1080/10635150600755453.
1. Turner D, Kropinski AM, Adriaenssens EM. A Roadmap for Genome-Based Phage Taxonomy. Viruses. 2021 Mar 18;13(3):506. doi: 10.3390/v13030506. PMID: 33803862; PMCID: PMC8003253.
1. O'Leary NA, Wright MW, Brister JR, Ciufo S, Haddad D, McVeigh R, et al. Reference sequence (RefSeq) database at NCBI: current status, taxonomic expansion, and functional annotation. Nucleic Acids Res. 2016;44(D1):D733-45. doi: 10.1093/nar/gkv1189. PMID: 26553804.
1. Olsen NS, Hendriksen NB, Hansen LH and Kot W. A New High-Throughput Screening Method for Phages: Enabling Crude Isolation and Fast Identification of Diverse Phages with Therapeutic Potential. Phage (New Rochelle) 1 (3), 137-148 (2020) https://www.liebertpub.com/doi/10.1089/phage.2020.0016 
1. Thammatinna K, Egan ME, Htoo HH, Khanna K, Sugie J, Nideffer JF, Villa E, Tassanakajon A, Pogliano J, Nonejuie P, Chaikeeratisak V. A novel vibriophage exhibits inhibitory activity against host protein synthesis machinery. Sci Rep. 2020 Feb 11;10(1):2347. doi: 10.1038/s41598-020-59396-3. PMID: 32047244; PMCID: PMC7012835.
image3.tif
Left line: Virus family
Siphoviridae (1482)
Myoviridae (525)
Autographiviridae 247)
Podoviridae (120)
Herelleviridae (1)
Others (197)

Right line: Host group
Gammaproteobacteria (1190)
ctinobacteria (1111)
Betaproteobacteria (94)
Cyanobacteria (29)
Firmicutes (24)

Others (55)

2587 sequences

Faccalibacterium phage FP_Epona (NC_047910) [49,573 ne]
Vibrio virus VP882 (NC_009016) [38,197 ne]
‘Halomonas virus HAP1 (NC_010342) [39.245 ne]

rio phage YE_VpaM_MAR (NC_019722) (41,351 ne]
rio phage VP385 (NC_027981) (42,612 nt]
rio phage VHML (NC_004456) [43,198 ne]
Acidithiobacillus phage AcaML1 (JX507079) [59,363 ne]
Xanthomonas phage FoX3 (NC_055837) [44,153 ne]
Xanthomonas phage FoX1 55835) [44,763 nt]
Xanthomonas phage FoXs 55838) [43,872 nt]
Xanthomonas phage FoX2 (NC_055836) [44,086 nt]





image4.tif
‘ibrio phage PVAL (NC_023605) [41,529 nf]
Shewanella sp. phage 1/41 (NC_025438) 43510 n]
MWO009675.1_Vibr_phg_vB_VpP BT [40,065 nf]
| Vibr_phg V039C [43,405 ne]
MNS12538.1 Vibr_phg_Seahorse (45,171 ne]

MT227924.1 Vibr_phg_phiV208 [45,521 ng]
MN812722.2 Vibr_phg NF [44,507 ne]
Burkholderia phage BeepBLA (NC.

(47399 ne]





image5.png
QWX10254.1_Vibrio_phage_vB_VpP_BT-1011

AWHIL4673.1_Aeramonas_phage G2AhydR11PP.

QIG62451.1_Pseudoalieromonas_phage AL

AVR75853.1_Vibrio_phage Valsw3-3

AUR92704.1_Vibrio_phage_1.176.0._10N.261 55F5

| AUR3826.1_Vibrio_phage_1.189.B. _10N.286.51.B5

| AURS3894.1_Vibrio_phage_1.189.C._10N.286.51.B5
URSB960.1_Vibrio_phage _I10N.28651.B5

| AURR6453.1_Vibrio_phage _10N.22251 E3

| AUREB619.1_Vibrio_phage_1.116.0._10N.222.52.C10

| AURR9B69.1_Vibrio_phage | _10N.222.52B8

AUR92417.1_Vibrio_phage | _10N.261 52F5

QIQ61300.1_Vibrio_phage V039C

QID54566.1_Vibrio_phage_phiV039C

L QGR1012.1 Vbrio_phage Seaharse

QZ192778.1_Vibrio_phage 268E42.1

QGZ13226.1 Vibrio_phage NF

YP_009787779.1_Salmonella_phage_vE,_SenS_Sasha

QHI72877.1_Proteus_phage_2207-N35

ATS9159.1_Sinorhizobium_phage HMSP1-Susan

064

o9

08




image1.png




image2.tif
134 129 136 MIN956515.1_Vibr_phg_V039C

118 128 109 MW009675.1_Vibr_phg_vB_VpP_BT-1011
373 361 MN512538.1_Vibr_phg_Seahorse

562 MN812722.2_Vibr_phg_NF
MT227924.1_Vibr_phg_phiv208

BT-1011 ==
phg_Seahorse st ¢ ¢|
_phg_NF =&

phg_V039C

2
8
8
2
Z
|
o
E
&

phg_vB_VpP.

MN512538.1_Vibr,

MN812722.2_Vibr,

MN956515.1_Vibr,

MW009675.1_Vibr,
MT227924.1_Vibr.




