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	[bookmark: OLE_LINK4]Etymology (origin) of proposed taxonomic names: 

	Taxon name 
	Etymology of the term

	Tequintavirus LPSC10
	The species name Tequintavirus LPSC10 is composed of the genus name Tequintavirus and the species epithet LPSC10, which is derived from the isolate designation of the exemplar phage, Salmonella phage LPSC10.

	Epseptimavirus LPSP94
	The species name Epseptimavirus LPSP94 is composed of the genus name Epseptimavirus and the species epithet LPSP94, which is derived from the isolate designation of the exemplar phage, Salmonella phage LPSP94.

	Kuttervirus LPST160
	The species name Kuttervirus LPST160 is composed of the genus name Kuttervirus and the species epithet LPST160, which is derived from the isolate designation of the exemplar phage, Salmonella phage LPST160.

	Cornellvirus LPSP53
	The species name Cornellvirus LPSP53 is composed of the genus name Cornellvirus and the species epithet LPSP53, which is derived from the isolate designation of the exemplar phage, Salmonella phage LPSP53.

	Kuttervirus LPST159
	The species name Kuttervirus LPST159 is composed of the genus name Kuttervirus and the species epithet LPST159, which is derived from the isolate designation of the exemplar phage, Salmonella phage LPST159.
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	Attached 

	
	
	

	
	
	

	
	
	

	
	
	






	Abstract of Taxonomy Proposal: 

	[bookmark: OLE_LINK7]
Description of current taxonomy:
The genera Tequintavirus and Epseptimavirus are recognized in Demerecviridae; Cornellvirus in Sarkviridae; and Kuttervirus in Ackermannviridae, all within the class Caudoviricetes. 

Proposed taxonomic change(s):
Create five new species: “Tequintavirus LPSC10”, “Cornellvirus LPSP53”, “Epseptimavirus LPSP94”, “Kuttervirus LPST159” and “Kuttervirus LPST160”.

Demarcation criteria for new taxon/taxa:
Species demarcation: 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 – usually calculated using intergenomic distance calculator VIRIDIC [1].
Genus demarcation: 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. [2]


[bookmark: OLE_LINK13]Justification:
ViPTree placed LPSC10 with Tequintavirus, LPSP53 with Cornellvirus, LPSP94 with Epseptimavirus, and LPST159/LPST160 with Kuttervirus-related phages. VIRIDIC analysis showed that LPSC10, LPSP94, LPST159, and LPST160 share 90.1%, 90.8%, 90.5%, and 91.8% nucleotide identity with their closest recognized relatives, Salmonella phages Spc35, Seafire, dinky, and BSP101, respectively. LPSP53 is closely related to phage ST104, which is not currently listed as an ICTV species exemplar, and shares 73.4% nucleotide identity with the recognized Cornellvirus representative phage SE1. These values are below the 95% species demarcation threshold and support the establishment of five distinct species.



	· Text of Taxonomy proposal:  


	
Description of current taxonomy:
The genera Tequintavirus and Epseptimavirus are recognized in Demerecviridae; Cornellvirus in Sarkviridae; and Kuttervirus in Ackermannviridae, all within Caudoviricetes. 

Proposed taxonomic change(s):
Create five new species: Tequintavirus LPSC10 in the genus Tequintavirus, Cornellvirus LPSP53 in the genus Cornellvirus, Epseptimavirus LPSP94 in the genus Epseptimavirus, Kuttervirus LPST159 and Kuttervirus LPST160 in the genus Kuttervirus.

Demarcation criteria for new taxon/taxa:
Species demarcation: 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 – usually calculated using intergenomic distance calculator VIRIDIC [1].
Genus demarcation: 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. [2]

Justification: 
A TBLASTX distance tree of the five candidate Salmonella phages was constructed using ViPTree [3,4] (Fig. 1). The analysis placed LPSC10 with phages related to the genus Tequintavirus, LPSP53 with phages related to the genus Cornellvirus, LPSP94 with phages related to the genus Epseptimavirus, and LPST159 and LPST160 with phages related to the genus Kuttervirus. Based on the ViPTree phylogenetic results, reference phages clustering within the same evolutionary clades as each candidate phage were selected for VIRIDIC analysis (Fig. 2). VIRIDIC computed pairwise intergenomic distances and similarities among these phage genomes and showed that the candidate phages are distinct from their closest recognized species-level relatives [1].
LPSC10 was most similar to Tequintavirus Spc35 (NC_015269), with 90.1% nucleotide similarity. LPSP53 showed 100% similarity to Salmonella phage ST104 (NC_005841), which is not currently included as an ICTV-listed species exemplar; among recognized Cornellvirus species, LPSP53 was most similar to Cornellvirus SE1 (NC_011802), with 73.4% nucleotide similarity. LPSP94 was most similar to Epseptimavirus Seafire (NC_048110), with 90.8% nucleotide similarity. LPST159 was most similar to Kuttervirus dinky (NC_049504), with 90.5% nucleotide similarity. LPST160 was most similar to Kuttervirus BSP101 (NC_049382), with 91.8% nucleotide similarity. These values are below the 95% species demarcation threshold relative to recognized species-level relatives and support the establishment of five distinct species.
In conclusion, we propose the creation of five species; Tequintavirus LPSC10, Cornellvirus LPSP53, Epseptimavirus LPSP94, Kuttervirus LPST159, and Kuttervirus LPST160.
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Tables, Figures:
[bookmark: OLE_LINK148][bookmark: _Hlk200850465][bookmark: OLE_LINK1][bookmark: _Hlk198745274]ViPTree analysis: ViPTree analysis (https://www.genome.jp/viptree/; [3]) is based upon Rohwer and Edwards (2002) Phage Proteomic Tree [4]. The candidate phages are indicated by red stars, and the phylogenetically related phages selected for VIRIDIC analysis are enclosed in red boxes.
[image: ][image: ][image: ][image: ][image: ]Fig. 1. ViPTree-based phylogenetic placement of Salmonella phages LPSC10, LPSP53, LPSP94, LPST159 and LPST160.
Genome-wide proteomic tree analysis was performed using ViPTree. Candidate phages are indicated by red stars, and phylogenetically related reference phages selected for subsequent VIRIDIC analysis are enclosed in red dashed boxes.


[bookmark: _Hlk198745389][bookmark: OLE_LINK3][bookmark: OLE_LINK16]VIRIDIC heat map: VIRIDIC (Virus Intergenomic Distance Calculator [1]; http://rhea.icbm.uni-oldenburg.de/VIRIDIC/) computes pairwise intergenomic distances/similarities amongst phage genomes. Candidate phages are indicated with red stars.
[image: ][image: ][image: ][image: ]Fig. 2. VIRIDIC heat maps showing pairwise intergenomic similarities between the five candidate Salmonella phages and related reference phages selected based on ViPTree analysis. 
Candidate phages, including LPSC10, LPSP53, LPSP94, LPST159 and LPST160, are indicated by red stars. The similarity values support the separation of the candidate phages from their closest species-level relatives using the 95% species demarcation threshold.
Origin of the name of this taxon: The proposed species names are derived from the genus names and the isolate designations of the corresponding exemplar phages.

[bookmark: OLE_LINK5]Historical aspects: Salmonella phages LPSC10, LPSP53, LPSP94, LPST159 and LPST160 were isolated by Huazhong Agricultural University between 2016 and 2019 from lake water samples collected in Wuhan, Hubei, China.
[bookmark: _heading=h.gjdgxs]
Genome summary:
	Phage name
	INSDC
	Size (Kb)
	GC%
	Protein
	tRNA

	Salmonella phage LPSC10
	PZ366309
	109.43
	39.25%
	199
	19

	Salmonella phage LPSP53
	PZ383622
	41.47
	47.43%
	78
	0

	Salmonella phage LPSP94
	PZ366308
	111.65
	39.97%
	199
	25

	Salmonella phage LPST159
	PZ383623
	158.13
	44.58%
	230
	5

	Salmonella phage LPST160
	PZ383624
	158.84
	44.51%
	233
	4




Pairwise intergenomic similarity summary:
	Proposed species
	Exemplar phage
	Assigned genus
	Closest related phage (GenBank)
	VIRIDIC similarity / interpretation

	Tequintavirus LPSC10
	Salmonella phage LPSC10
	Tequintavirus
	Tequintavirus Spc35 (NC_015269)
	90.1%; below 95% species threshold and above 70% genus threshold

	Cornellvirus LPSP53
	Salmonella phage LPSP53
	Cornellvirus
	Salmonella phage ST104 (NC_005841); Cornellvirus SE1 (NC_011802)
	100% to ST104, which is not ICTV-listed; 73.4% to recognized Cornellvirus representative SE1

	Epseptimavirus LPSP94
	Salmonella phage LPSP94
	Epseptimavirus
	Epseptimavirus Seafire (NC_048110)
	90.8%; below 95% species threshold and above 70% genus threshold

	Kuttervirus LPST159
	Salmonella phage LPST159
	Kuttervirus
	Kuttervirus dinky (NC_049504)
	90.5%; below 95% species threshold and above 70% genus threshold

	Kuttervirus LPST160
	Salmonella phage LPST160
	Kuttervirus
	Kuttervirus BSP101 (NC_049382)
	91.8%; below 95% species threshold and above 70% genus threshold
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Achromobacter phage Motura (NC_049849) [221,431 n]
Ralstonia phage phiRSL1 (NC_010811) [231,255 nt]
Burkholderia phage BeepSauron (NC_049851) [262,653 nt]
Burkholderia phage BeepSaruman (NC_049850) [263,735 nt]
Mycoplasma phage P1 (NC_002515) [11,660 nt]
Pseudomonas phage PaBG (NC_022096) [258,139 nt]
Pseudomonas phage Lull (NC_017972) [280,538 nt]

Dickeya phage vB_DsoM_JA29 (NC_048053) [253,323 nt]
Dickeya phage vB_DsoM_JA11 (NC_048077) [255,356 nt]
Erwinia phage vB_EamM _Yoloswag (NC_047815) [259,700 nt]
Erwinia phage pEa_SNUABM_5 (NC_061430) [267,169 nt]
Erwinia phage pEa_SNUABM_7 (NC_061451) [265,635 nt]
Erwinia phage vB_EamM_Y3 (NC_047880) [261,365 nt]
Erwinia phage vB_EamM_Alexandra (NC_047995) [266,532 nt]
Erwinia phage pEa_SNUABM_35 (NC_061442) [261,719 nt]
Erwinia phage pEa_SNUABM 2 (NC_061443) [265,442 nt]
Erwinia phage pEa_SNUABM 22 (NC_061440) [265,146 nt]
Erwinia phage pEa_SNUABM_16 (NC_061441) [266,838 nt]
Erwinia phage pEa_SNUABM_30 (NC_061446) [259,771 nt]
Erwinia phage pEa_SNUABM_33 (NC_061447) [263,237 nt]
Dickeya phage vB_DsoM_ADI (NC_048054) [261,658 nt]
Erwinia phage pEa_SNUABM_32 (NC_061444) [265,891 nt]
Erwinia phage pEa_SNUABM_3 (NC_061445) [266,175 nt]
Erwinia phage pEa_SNUABM_17 (NC_061449) [263,916 nt]
Erwinia phage pEa_SNUABM_1 (NC_061448) [266,939 nt]
Bacillus phage PMI (NC_020883) [50,861 nt]

Enterococcus phage heks (MT119359) [39,708 nt]
Lactobacillus phage T25 (NC_048625) [38,421 n]
Lactobacillus phage CL1 (NC_028888) [39,474 nt]
Streptococcus phage IPP65 (NC_070922) [39,046 nt]
Streptococcus phage TP-J34 (NC_020197) [45,606 nt]
Streptococcus phage CHPC595 (NC_070670) [35,697 nt]
Streptococcus phage 7201 (NC_002185) [35,466 nt]
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Klebsiella phage vB_Kpn IME260 (NC_041899) [123,490 nt]
Klebsiella phage Sugarland (NC_042093) [111,103 nt]
Yersinia phage phiR2-01 (NC_019919) [122,696 nt]
Escherichia phage H8 (NC_042307) [104,373 ]

Shigella phage SHSML-45 (NC_031022) [108,050 n]
Salmonella phage Shivani (NC_028754) [120,098 nt]
Escherichia phage T5 (NC_003859) [121,750 nt]

Escherichia phage Gostyad (NC_047979) [101,665 nt]
Escherichia phage DTS7C (NC_027356) [108,065 nt]
Escherichia phage DT571/2 (NC_047749) [108,418 nt]
Salmonella phage NRO1 (NC_031042) [111,325 nt]
Salmonella phage SP3 (NC_048001) [109,306 nt]

Salmonella phage SP01 (NC_047859) [117,842 nt]
Escherichia phage slur09 (NC_028840) [111,751 nt]
Salmonella phage SE11 (NC_048786) [107,763 nt]

Phage NBSal005 (NC_048857) [121,040 n]

Salmonella phage L6jm (NC_048852) [118,452 nt]
Escherichia phage fp01 (NC_048731) [109,515 n]
Escherichia phage vB_Eco_mar004NP2 (NC_048205) [107,601 nt]
Escherichia phage phiAPCEc03 (NC_047754) [103,737 nt]
Phage NBEco002 (NC_048855) [118,118 nt]

Escherichia phage vB_EcoS_AKFV33 (NC_017969) [108,853 nt]
Shigella phage SSP1 (NC_047881) [113,299 nt]

Salmonella phage Th1 (NC_048795) [110,466 nt]

Salmonella phage Spc35 (NC_015269) [118,351 nt]

Phage NBSal003 (NC_048856) [119,416 nt]

LPSC10 [109,428 nt]

Salmonella phage S131 (NC_048009) [110,091 nt]

Salmonella phage oldekolle (NC_048865) [109,372 nt]
Escherichia phage chee24 (NC_047885) [120,622 nf]
Escherichia phage vB_EcoS_FFH_1 (NC_024139) [108,483 nt]
Escherichia phage SP15 (NC_048627) [110,964 nf]
Salmonella phage VSe12 (NC_048794) [109,654 nt]

Phage NBEco001 (NC_048853) [116,606 nt]

Escherichia phage phiLLS (NC_047822) [107,263 nt]
Escherichia phage vB_EcoS_HAdH2 (NC_048748) [120,120 nt]
Escherichia phage VEc33 (NC_048818) [108,640 nt]
Escherichia phage OSYSP (NC_047833) [110,901 nf]
Salmonella phage vB_STy-RN29 (NC_071038) [110,591 nt]
Salmonella phage $124 (NC_048013) [112,564 nt]

Salmonella phage LVR16A (NC_048000) [111,601 nt]
Salmonella phage STG2 (NC_048089) [114,275 nt]
Escherichia phage vB_Eco_mar003J3 (NC_048203) [115,471 nt]
Salmonella phage 1-23 (NC_048149) [112,496 nt]

Salmonella phage $126 (NC_048008) [111,999 nt]

Salmonella phage bastian (NC_048870) [112,477 nt]
Salmonella phage atrejo (NC_048872) [114,059 nt]
Salmonella phage S113 (NC_048005) [112,582 nt]

Salmonella phage S147 (NC_048012) [111,447 nt]

Salmonella phage SE24 (NC_048785) [114,855 nt]

Salmonella phage rokbiter (NC_048868) [112,006 nt]
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Salmonella phage f18SE (NC_028698) [41,868 nt]
Salmonella phage wksl3 (NC_041992) [42,633 nt]

Salmonella phage SS3e (NC_006940) [40,793 nt]

Salmonella phage SE-W109 (NC_073170) [42,147 nt]
Salmonella phage MA12 (NC_031021) [41,224 n]
Salmonella phage PBSE191 (NC_073185) [41,332 nt]
Salmonella phage L13 (NC_021317) [21,248 ]

Salmonella phage SE2 (NC_016763) [43,221 nt]

Salmonella phage vB_SenS-EnJE1 (NC_073187) [42,894 nf]
Salmonella phage vB_SenS-EnJE6 (NC_073191) [43,129 n]
Salmonella phage JDO01 (NC_073189) [44,880 n]

Salmonella phage vB_SalP_LDW16 (NC_073194) [43,359 nt]
Salmonella phage vB_SalS-$10 (NC_073193) [43,324 n]
Salmonella phage F118P13 (NC_073192) [42,378 nt]
Salmonella phage vB_SenS_S532 (NC_073188) [43,620 nt]
Salmonella phage vB_SenS_S528 (NC_073190) [42,662 nt]
Escherichia phage Skarpretter (NC_048112) [42,042 nt]
Escherichia phage C130_2 (NC_048067) [41,775 ]
Salmonella phage Lumpael (NC_048113) [41,126 nt]
Enterobacteria phage IME_EC3 (NC_047742) [41,510 nt]
Klebsiella phage vB_KpnS_IME279 (NC_047862) [42,518 nt]
Escherichia phage Sortsne (NC_048178) [41,912 ]

Sodalis phage phiSG1 (NC_007902) [52,162 nt]

Hamiltonella phage APSE-1 (NC_000935) [36,524 nt]
Bacteriophage APSE-2 (NC_011551) [39,867 nt]
Enterobacteria phage Sf101 (NC_027398) [38,742 nt]
Enterobacteria phage CUS-3 (CP000711) [40,207 nt]
Enterobacteria phage HK620 (NC_002730) [38,297 nt]
Shigella phage Sf6 (NC_005344) [39,043 nt]

Enterobacteria phage IME10 (NC_019501) [39,646 nt]
Salmonella phage SEN22 (NC_028696) [41,338 nt]
Salmonella phage g341c (NC_013059) [40,975 nt]

Salmonella phage epsilon34 (NC_011976) [43,016 nt]
Salmonella phage vB_SemP_Emek (NC_018275) [39,783 nt]
Salmonella phage UPF_BP1 (NC_047875) [39,902 nt]
Lederbergvirus BTP1 (NC_042346) [40,525 nt]

Salmonella phage STG4T (NC_004348) [40,679 nt]
Salmonella phage ST160 (NC_014900) [40,986 nt]
Salmonella phage SE1 (in:P22virus) (NC_011802) [41,941 nt]
Enterobacteria phage ST104 (NC_005841) [41,391 nt]
LPSP53 [41,472 nf]

Salmonella phage SPNOCC (NC_017985) [40,128 n]
Salmonella phage 118970_sal4 (NC_030919) [42,418 nt]
Salmonella phage 103203_sal5 (NC_031946) [40,443 nt]
Enterobacteria phage UAB_Phi20 (NC_031019) [41,809 n]
Salmonella phage P22-pbi (AF527608) [41,724 nt]
Salmonella phage P22 (NC_002371) [41,724 nt]
Sinorhizobium phage phiLM21 (NC_029046) [50,827 nt]
Vibrio phage PVA1 (NC_023605) [41,529 nt]

Vibrio phage vB_VpP_BT-1011 (NC_070774) [40,065 nt]
Vibrio phage Seahorse (NC_070772) [45,171 nt]

Vibrio phage NF (NC_070773) [44,507 nt]

Mannheimia phage vB_MhS_587AP2 (NC_028743) [48,594 nt]
Mannheimia phage vB_MhS_535AP2 (NC_028853) [50,078 nt]
Mannheimia phage vB_MhS_1152AP2 (NC_028956) [52,139 nt]
Erwinia phage vB_EhrS_59 (NC_048198) [47,116 nt]
Erwinia phage vB_EhrS_49 (NC_048197) [46,835 nt]
Enterobacter phage vB EclS CobraSix (NC 071003) [47,816 nt]
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Escherichia phage vB_EcoS_FFH_1 (NC_024139) [108,483 nt]
Escherichia phage SP15 (NC_048627) [110,964 nf]

Salmonella phage VSe12 (NC_048794) [109,654 nt]

Phage NBEco001 (NC_048853) [116,606 nt]

Escherichia phage phiLLS (NC_047822) [107,263 nt]

Escherichia phage vB_EcoS_HAdH2 (NC_048748) [120,120 nt]
Escherichia phage VEc33 (NC_048818) [108,640 nt]

Escherichia phage OSYSP (NC_047833) [110,901 nf]

Salmonella phage vB_STy-RN29 (NC_071038) [110,591 nt]
Salmonella phage $124 (NC_048013) [112,564 nt]

Salmonella phage LVR16A (NC_048000) [111,601 nt]

Salmonella phage STG2 (NC_048089) [114,275 nt]

Escherichia phage vB_Eco_mar003J3 (NC_048203) [115,471 nt]
Salmonella phage 1-23 (NC_048149) [112,496 nt]

Salmonella phage $126 (NC_048008) [111,999 nt]

Salmonella phage bastian (NC_048870) [112,477 nt]

Salmonella phage atrejo (NC_048872) [114,059 nt]

Salmonella phage S113 (NC_048005) [112,582 nt]

Salmonella phage S147 (NC_048012) [111,447 nt]

Salmonella phage SE24 (NC_048785) [114,855 nt]

Salmonella phage rokbiter (NC_048868) [112,006 nt]

Salmonella phage S132 (NC_048010) [116,832 nt]

LPSP94 [111,646 n]

Salmonella phage S133 (NC_048011) [110,926 nt]

Salmonella phage S114 (NC_048006) [110,926 nt]

Salmonella phage 2-3 (NC_048809) [114,986 nf]

Salmonella phage faergetype (NC_048867) [110,183 nt]

Salmonella phage bombadil (NC_048866) [109,539 nt]

Salmonella phage oselot (NC_048871) [113,503 nt]

Salmonella phage Seafire (NC_048110) [111,851 nt]

Escherichia phage saus132 (NC_047884) [121,986 nt]

Salmonella phage vB_SenS_SB13 (NC_048781) [112,513 nt]
Salmonella phage Stitch (NC_027297) [123,475 nt]

Salmonella phage Sepoy (NC_048760) [114,080 nt]

Salmonella phage Sw2 (NC_048062) [114,274 n]

Salmonella phage 118970_sal2 (NC_031933) [114,180 n]
Salmonella phage 100268_sal2 (NC_031902) [125,114 nt]
Salmonella phage fuchur (NC_048869) [112,117 n]

Escherichia phage Eps7 (NC_010583) [111,382 nt]

Salmonella phage OSY-STA (NC_048808) [111,039 nt]

Salmonella phage SHY (NC_047999) [111,607 nt]

Salmonella phage S116 (NC_048007) [110,664 nt]

Salmonella phage 3-29 (NC_048145) [110,377 nt]

Salmonella phage 1-29 (NC_048811) [111,636 nt]

Salmonella phage 1-19 (NC_048819) [110,775 nt]

Acinetobacter phage vB_AbaM_ME3 (NC_041884) [234,900 nt]
Nitrincola phage 1M3-16 (NC_024217) [82,438 nt]

Acinetobacter phage YMC13/03/R2096 (NC_027332) [98,170 nt]
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