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The International Committee on Taxonomy of Viruses
Taxonomy Proposal Form, 2025 


https://ictv.global/taxonomy/templatesPart 1a: Details of taxonomy proposals

	Title:   
	To create one species in the genus Justusliebigvirus (class Caudoviricetes)

	Code assigned: 
	2025.029B.Justusliebigvirus_1ns



	Author(s), affiliation and email address(es):  

	Given name (+middle initial(s))
	Surname
	Affiliation 
	Email address 
	Corr. author(s)  


	Aaryan
	Harshith
	Stanford University, Division of Infectious Diseases, Stanford, USA
	aaryanh@stanford.edu
	X

	Paul
	Bollyky
	Stanford University, Division of Infectious Diseases, Stanford, USA
	pbollyky@stanford.edu
	

	Jessica C.
	Sacher
	Stanford University, Department of Biochemistry, Stanford, USA
	jsacher@stanford.edu
	

	Carlo
	Armijo
	Stanford University, Department of Biochemistry, Stanford, USA
	carmijo@stanford.edu
	


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
	
	General -
	



	List the ICTV Study Group(s) that have seen or have been involved in creating this proposal: https://ictv.global/sc

	



	Optional – complete only if formally voted on by an ICTV Study Group: 

	Study Group
	Number of members

	
	Votes in support
	Votes against
	No vote

	
	
	
	

	
	
	
	










	Submission date:
	  22/01/2025




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
	

	Ud – Deferred to the next EC meeting, with an invitation to revise based on EC comments
	

	J - Reject
	

	W - Withdrawn
	



	Comments from the Executive Committee:

	





Part 1d: Revised Taxonomy Proposal Submission 
	Response of proposer: 

	





	Revision date:
	







Part 2: GENERAL PROPOSAL

	Abstract for General Proposal: 

	Brief description of current situation:       



Proposed changes:     



Justification:      






	Text of General Proposal: 

	Background:       



Proposed changes:     



Justification:      






	References:

	






	Accompanying files: 

	Filename
	Description of contents

	
	

	
	



	Tables, Figures:  
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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
	



	Etymology (origin) of proposed taxonomic names: 

	Taxon name 
	Etymology of the term

	Justusliebigvirus cardinal
	Derived from the name of Escherichia phage Cardinal

	
	

	
	

	
	



	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: 

	
Taxonomic rank(s) affected:       
Realm Duplodnaviria, kingdom Heunggongvirae, phylum Uroviricota, class Caudoviricetes, subfamily Stephanstirmvirinae       


Description of current taxonomy:       
The genus Justusliebigvirus was established by the proposal 2021.080B. The genus currently contains six species.


Proposed taxonomic change(s):     
This proposal adds one new species of Escherichia phage (Cardinal) to the genus Justusliebigvirus.



Justification:
VIRIDIC analysis indicates that phage Cardinal satisfies the species similarity threshold proposed by the ICTV. Proteomic and phylogenetic evidence further supports the placement of this phage in the genus Justusliebigvirus.






	· Text of Taxonomy proposal:  


	
Taxonomic rank(s) affected:       
Realm Duplodnaviria, kingdom Heunggongvirae, phylum Uroviricota, class Caudoviricetes, subfamily Stephanstirmvirinae       


Description of current taxonomy:       
The genus Justusliebigvirus was established by the proposal 2021.080B. The genus currently contains six species.


Proposed taxonomic change(s):     
This proposal adds one new species of Escherichia phage (Cardinal) to the genus Justusliebigvirus.




Demarcation criteria:
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 [4,6].

Species demarcation criteria: Phages are deemed as distinct species if they exhibit ≤95% sequence similarity (>5% sequence dissimilarity) across the length of their genome. BLASTn was initially used to identify viruses belonging to the same genus as the isolated phage, and similarity scores were evaluated using the Virus Intergenomic Distance Calculator (VIRIDIC) [3,5].

Justification:
Escherichia phage Cardinal was isolated from processed wastewater, courtesy of Stanford University’s Codiga Recovery Center.  VIRIDIC analysis indicates that phage Cardinal satisfies the species similarity threshold proposed by the ICTV (Figure 1). Proteomic and phylogenetic evidence (Figure 2 and Figure 3) further supports the placement of this phage in the genus Justusliebigvirus. Per ICTV standards, the annotated genome of Escherichia phage Cardinal is available for reference in GenBank (accession: PQ567651).
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	Filename
	Description of contents

	
	

	
	



	Tables, Figures:  
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Figure 1 (VIRIDIC Heatmap): Cells in grey denote exemplar species in Justusliebigvirus, whereas red identifies the proposed phage. All similarity scores were evaluated using VIRIDIC [3]. For clarity, raw data was expressed to three significant digits and reformatted using Google Sheets.[image: Screenshot 2024-11-06 at 9.21.41 PM.png]


















	Phage Name
	Genbank #
	Overall % DNA 
Sequence Identity (*)

	BME3
	PP239276.1
	100.0

	AV123
	OR352953.1
	94.0

	vB_ECO_PATM
	OX090893.1
	94.7

	Cardinal
	PQ567651
	91.6

	PD114
	MH675927.1
	91.6

	phi92
	FR775895.2
	91.5




*Table 1 (Genome Similarity Summary): All values from VIRIDIC analyses, displayed 
with respect to phage BME3.



[image: phylo_tree_2.png]
Figure 2: TBLASTX distance tree constructed using VIPTree [4]. Branch lengths are linearly proportional to distance, and the first five entries displayed for phyletic contrast. The phage of interest is identified with a red star.
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Figure 3: Maximum likelihood phylogenetic tree generated using Phylogeny FR (obscured value is 0.67) [2]. Alignments were automatically performed using MUSCLE, based on amino acid identity of the large subunit of the terminase C protein. Phylogeny was resolved using PhyML and support values were evaluated using default aLRT parameters [1]. The phage of interest is identified with a red star, and phage PTm1 is used as an outgroup. 
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Enterococcus phage EFPO1 (NC_047796) [155.053 nt]
Bacillus phage Izhevsk (NC_071045) [108.035 nt]
Tenacibaculum phage PTm (NC_049340) (224,080 ni]
Synechococeus phage S-SRMOT (NC_070963) [240.542 nt]
Staphylococcus phage SAI (GU109904) [147.303 ni]

Domplswa phage TSP7_1 (NC_002742) [150.892 nt]

Kiebsiclla phage ZCKF1 (NC_047994) [150.925 nf]

Escherlchia phage anhysbys (NC_052050) [149.335 nt]
Escherlchia phage vB_vPM_PDO6 (NC_052053) [149.506 nf]
Escherlchia phage vB_EcoNl_PHBOS (NC_052052) [147.059 nt]
phage_cardinal [146.751 nf] (PQS67651) %

Escherichia phage alla (NC_052055) [147.009 nt]

Escherlchia phage muut (NC_052087) 140307 nf]

Escherlchia phage VECB (NC_052003) [147.702 nf]

Escherlchia phage phi92 (NC_023693) [145.012 nt]
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