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Part 1b: Taxonomy Proposal Submission 
	ICTV Subcommittee: 

	Animal DNA Viruses and Retroviruses
	
	Bacterial viruses
	X

	Animal minus-strand and dsRNA viruses
	
	Fungal and protist viruses
	

	Animal positive-strand RNA viruses
	
	Plant viruses
	

	Archaeal viruses
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Part 1c: Feedback from ICTV Executive Committee (EC) meeting 
	Executive Committee Meeting Decision code:
	X

	A – Accept
	

	Ac – Accept subject to revision by relevant subcommittee chair. No further vote required
	

	U – Accept without revision but with re-evaluation and email vote by the EC
	

	Uc – Accept subject to revision and re-evaluation and email vote by the EC
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Part 1d: Revised Taxonomy Proposal Submission 
	Response of proposer: 

	



	Revision date:
	






Part 3: TAXONOMIC PROPOSAL
https://ictv.global/taxonomy/templates
	Taxonomic changes proposed: 

	Establish new taxon
	X
	Split taxon
	

	Abolish taxon
	
	Merge taxon
	

	Move taxon
	
	Promote taxon
	

	Rename taxon
	
	Demote taxon
	

	Move and rename
	



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

	Taxon name 
	Etymology of the term

	Pahexavirus LPPA1
	The species epithet LPPA1 is derived from the isolate designation of the exemplar phage, Cutibacterium phage LPPA1.



	[bookmark: OLE_LINK6]Permission for use of names derived from a living person:        

	Taxon name
	Full name of person from whom the name is derived
	Attached 

	
	
	

	
	
	

	
	
	

	
	
	





	Abstract of Taxonomy Proposal: 

	[bookmark: OLE_LINK7]
Description of current taxonomy:
The genus Pahexavirus was established in 2016 under the name Pa6virus. The genus currently has 9 classified species.

Proposed taxonomic change(s):
Create one new species “Pahexavirus LPPA1” in the genus Pahexavirus.

Demarcation criteria for new taxon/taxa:
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 – usually calculated using intergenomic distance calculator VIRIDIC [1].
Genus demarcation criteria: 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:
We isolated a new Cutibacterium phage named LPPA1. VIRIDIC and ViPTree analysis showed that LPPA1 has 89% similarity with the representative of the species Pahexavirus ouroboros. Based on the comparison of intergenomic nucleotide similarity and current demarcation criteria, Cutibacterium phage LPPA1 represents a new species of this genus. 



	· Text of Taxonomy proposal:  


	Description of current taxonomy:
The genus Pahexavirus was established in 2016 under the name Pa6virus. The genus currently has 9 classified species.

Proposed taxonomic change(s):
Create one new species “Pahexavirus LPPA1” in the genus Pahexavirus.

Demarcation criteria for new taxon/taxa:
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 – usually calculated using intergenomic distance calculator VIRIDIC [1].
Genus demarcation criteria: 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_LINK2][bookmark: OLE_LINK11]Justification: 
A hierarchically clustered TBLAST distance tree of Cutibacterium phage LPPA1 and other phages was constructed using ViPTree [3,4] (Figure 1). Based on the ViPTree distance tree, phages clustering within the same evolutionary clade as LPPA1 were selected for analysis of intergenomic nucleotide similarity using VIRIDIC. The computed pairwise intergenomic similarities among these phage genomes and showed that LPPA1 exhibits the greatest similarity to the exemplar representative of the species Pahexavirus ouroboros (NC_027630) (Figure 2). Furthermore, a maximum-likelihood tree was constructed using the major head protein sequences of related phages with 500 bootstrap replicates [5,6] (Fig. 3). The topology of the maximum-likelihood tree was consistent with the ViPTree-based placement of LPPA1. In conclusion, we propose the creation of a new species, “Pahexavirus LPPA1”, within the genus Pahexavirus.
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	Accompanying files: 

	Filename
	Description of contents
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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]. LPPA1 is indicated by red star, and the phylogenetically related phages selected for VIRIDIC analysis is enclosed in red box.
[image: ]Fig. 1. ViPTree-based phylogenetic placement of LPPA1.
Genome-wide proteomic tree analysis was performed using ViPTree. LPPA1 is 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. LPPA1 is indicated with red star.
[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. 
LPPA1 is indicated by red star. The similarity values support the separation of the candidate phages from their closest species-level relatives using the 95% species demarcation threshold.

Phylogeny: The phylogenetic tree was constructed using the major head proteins of phages. Clustal Omega was used for multiple alignment and RAxML-NG was used for building phylogenetic tree using maximum-likelihood method with 500 bootstraps. LPPA1 is indicated with the red star.
[image: ]
Fig. 3. Maximum-likelihood phylogenetic tree based on major head protein sequences of LPPA1 and related phages. The tree was constructed using RAxML-NG with 500 bootstrap replicates after multiple sequence alignment with Clustal Omega. LPPA1 is indicated by a red star.

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, as described in the Etymology table above.
[bookmark: OLE_LINK5]Historical aspects: Cutibacterium phage LPPA1 was isolated by Huazhong Agricultural University in 2022 from skin samples collected in Wuhan, Hubei, China.
[bookmark: _heading=h.gjdgxs]Specific References:  None
Genome summary:
	Phage name
	INSDC
	Size (Kb)
	GC%
	Protein
	tRNA

	Cutibacterium phage LPPA1
	PP895300
	29,365
	54%
	52
	0


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

	Pahexavirus LPPA1
	Cutibacterium phage LPPA1
	Pahexavirus
	Pahexavirus ouroboros (NC_027630)
	89%; below 95% species threshold and above 70% genus threshold
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Achromobacter phage Motura (NC_049849) [221,431 nt]
Ralstonia phage phiRSL1 (NC_010811) [231,255 nt]
Burkholderia phage BcepSauron (NC_049851) [262,653 nt]
Burkholderia phage BcepSaruman (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]
a phage pEa_SNUABM 5 (NC_061450) [267,169 nt]

a phage pEa_SNUABM 7 (NC_061451) [265,635 nt]

ia phage vB_EamM Y3 (NC_047880) [261,365 nt]

ia phage vB_EamM_Alexandra (NC_047995) [266,532 nt]
ia phage pEa_SNUABM 35 (NC_061442) [261,719 nt]

ia phage pEa_SNUABM 2 (NC_061443) [265,442 nt]

ia phage pEa_SNUABM 22 (NC_061440) [265,146 nt]

ia phage pEa_SNUABM_16 (NC_061441) [266,838 nt]

a phage pEa_SNUABM_30 (NC_061446) [259,771 nt]
Erwinia phage pEa_SNUABM_33 (NC_061447) [263,237 nt]
Dickeya phage vB_DsoM_AD1 (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 PMT (NC_020883) [50,861 nt]

Enterococcus phage heks (MT119359) [39,708 nt]

Lactobacillus phage T25 (NC_048625) [38,421 nt]

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]

Rhizobium phage 16-3 (NC_011103) [60,195 nt]

Brucella phage BiPBO1 (NC_031264) [46,877 nt]

Streptococcus phage phiD12 (KC348603) [49,973 nt]
Campylobacter phage CJIE4-2 (KF751794) [36,734 nt]
Campylobacter phage CJIE4-1 (KF751793) [37,940 nt]
Campylobacter phage CJIE4-5 (KF751797) [36,991 nt]
Campylobacter phage CJIE4-4 (KF751796) [35,459 nt]
Campylobacter phage CJIE4-3 (KF751795) [35,417 nt]
Paenibacillus phage Wanderer (NC_054985) [40,448 nt]
Paenibacillus phage Vegas (NC_028767) [45,653 nt]
Paenibacillus phage Rani (NC_029084) [37,990 nt]
Paenibacillus phage Pagassa (NC_048690) [40,035 nt]
Clostridium phage phi3626 (NC_003524) [33,507 nt]
Geobacillus virus E2 (NC_009552) [40,863 nt]

Bacillus phage phIS3501 (NC_019502) [44,401 nt]

Bacillus phage phiCM3 (NC_023599) [38,772 nt]

Bacillus phage BtCS33 (NC_018085) [41,992 nt]

Eggerthella phage PMBTS (NC_048022) [30,930 nt]
Lactococcus phage 63301 (NC_031017) [32,409 nt]
Streptococcus phage 315.3 (NC_004586) [34,419 nt]
Streptococcus phage phi891591 (KC348602) [34,367 nt]
Streptococcus phage phi5218 (KC348600) [38,539 nt]

Rothia phage Spartoi (NC_073471) [35,189 nt]
Propionibacterium phage Pacnes 2012-15 (NC_027371) [29,741 nt]
Propionibacterium phage Kubed (NC_027625) [29,461 nt]
Propionibacterium phage ATCC29399B_T (NC_018847) [29,516 nt]
Propionibacterium phage ATCC29399B_C (NC_018851) [29,516 nf]
Propionibacterium phage PHL073M02 (JX570703) [29,503 nt]
Propionibacterium phage PHL010MO04 (NC_022336) [29,511 nt]
Propionibacterium phage PHL066M04 (JX570711) [29,512 nt]
Propionibacterium phage PHL151N00 (NC_041957) [29,511 nt]
Propionibacterium phage PHL151MO00 (NC_027347) [29,511 nt]
Propionibacterium phage PHL301MO00 (NC_027354) [29,323 nf]
Propionibacterium phage PHL152MO00 (NC_027386) [29,247 nt]
Propionibacterium phage QueenBey (NC_031005) [29,338 nt]
Propionibacterium phage PHL199MO00 (NC_027295) [29,806 nt]
Propionibacterium phage PHL114N00 (KJ578775) [29,464 nt]
Propionibacterium phage PHL114L00 (NC_022340) [29,464 nt]
Propionibacterium phage P100_A (NC_018838) [29,505 nt]
Propionibacterium phage Lauchelly (NC_027628) [29,517 nt]
Propionibacterium phage Ouroboros (NC_027630) [29,506 nt]
LPPAI1 [29,365 nt]

Propionibacterium phage PHL0O70N00 (NC_027333) [29,421 nt]
Propionibacterium phage PHL117M01 (NC_041956) [29,422 nt]
Propionibacterium phage PHL064M02 (KJ578764) [29,407 nt]
Propionibacterium phage PHL064MO01 (KJ578763) [29,424 nt]
Propionibacterium phage PHL030N00 (NC_027373) [29,423 nt]
Propionibacterium phage BruceLethal (NC_031084) [29,249 nt]
Propionibacterium phage PHL171M01 (NC_027346) [29,327 nt]
Propionibacterium phage PHL037M02 (NC_022339) [29,443 nt]
Propionibacterium phage PHL085MO01 (JX570707) [29,451 nt]
Propionibacterium phage PHL115MO02 (JX570708) [29,453 nt]
Propionibacterium phage PHL0O8SN00 (NC_027361) [29,454 nt]
Propionibacterium phage PHL041M10 (NC_027391) [29,412 nf]
Propionibacterium phage Wizzo (NC_027621) [29,463 nt]
Propionibacterium phage Attacne (NC_027629) [28,876 nt]
Propionibacterium phage PHL092MO00 (NC_027385) [29,261 nf]
Propionibacterium phage P14 (NC_018839) [29,729 nt]
Propionibacterium phage PHL116M10 (KJ578777) [29,396 nt]
Propionibacterium phage PHL116M00 (NC_027362) [29,394 nt]
Propionibacterium phage PHL113M01 (NC_022341) [29,200 nt]
Propionibacterium phage PHL111MO01 (NC_022342) [29,140 nt]
Propionibacterium phage Stormborn (NC_027622) [29,330 nt]
Propionibacterium phage P105 (NC_018849) [29,202 nt]
Propionibacterium phage SKKY (NC_027624) [29,594 nt]
Propionibacterium phage Moyashi (NC_031003) [29,254 nt]
Propionibacterium phage MrAK (NC_027620) [29,726 nt]
Propionibacterium phage PHL082MO03 (NC_041955) [29,491 nf]
Propionibacterium phage PHL082MO00 (KJ578768) [29,491 nt]
Propionibacterium phage PHL082MO04 (KJ578771) [29,491 nt]
Propionibacterium phage PHL082MO02 (KJ578769) [29,491 nt]
Propionibacterium phage Pirate (NC_027623) [29,324 nt]
Propionibacterium phage Keiki (NC_041954) [29,339 nt]
Propionibacterium phage PHL112N00 (NC_022334) [29,266 nt]
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