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The International Committee on Taxonomy of Viruses
Taxonomy Proposal Form, 2024 


Part 1a: Details of taxonomy proposals

	Title:   
	Create a new family, Jeanschmidtviridae for a group of Caulobacter and Brevundimonas phages (Class: Caudoviricetes) 

	Code assigned: 
	2024.017B



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

	Name 
	Affiliation 
	Email address 
	Corresponding author(s)  X

	Millard A
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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
	
	General -
	



	List the ICTV Study Group(s) that have seen or have been involved in creating this proposal: 

	Caudoviricetes Study Group



	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:
	  10/06/2024




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
	X

	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	W - Withdrawn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:

	
Abolishment of subfamily Dolichocephalovirinae is not included in the text of the proposal




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

	
Corrected




	Revision date:
	  30/09/2024







Part 3: TAXONOMIC PROPOSAL

	Name of accompanying Excel module: 

	2024.017B.A.v2.Jeanschmidtviridae_nf.xlsx



	Taxonomic changes proposed: 

	Establish new taxon
	x
	Split taxon
	

	Abolish taxon
	
	Merge taxon
	

	Move taxon
	
	Promote taxon
	

	Rename taxon
	
	Demote taxon
	

	Move and rename
	



	Is any taxon name used here derived from that of a living person:  
	N

	Taxon name
	Person from whom the name is derived
	Attached X

	
	
	

	
	
	

	
	
	



	Abstract of Taxonomy Proposal: 

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

Description of current taxonomy:       
The taxa Colossusvirus, Bertelyvirus, Shapirovirus and Poindextervirus are floating genera in the class Caudoviricetes

Proposed taxonomic change(s):     
A. To create a new genus, Kikimoravirus, with two species
B. To create a new genus, Marchewkavirus, with three species
C. To create a single-species genus, Bajunvirus
[bookmark: _Hlk176161704]D. Subfamily Dolichocephalovirinae abolished
E.. to create a new family, Jeanschmidtviridae, for these genera and Colossusvirus, Bertelyvirus, Shapirovirus and Poindextervirus.

Justification:
The proposed members share ≥10.3% DNA sequence similarity and share 38 protein homologs. 





	· Text of Taxonomy proposal:  

	
Taxonomic rank(s) affected:      Species, genus and Family 

Description of current taxonomy:       

At present only the genera Colossusvirus, Bertelyvirus, Shapirovirus and Poindextervirus exist.

Proposed taxonomic change(s):     
A. To create a new genus, Kikimoravirus, with two species
B. To create a new genus, Marchewkavirus, with three species
C. To create a single-species genus, Bajunvirus
D. Subfamily Dolichocephalovirinae abolished
E.. to create a new family, Jeanschmidtviridae, for these genera and Colossusvirus, Bertelyvirus, Shapirovirus and Poindextervirus.

By VIRIDIC analysis the proposed members share ≥10.3% DNA sequence similarity; and, by CoreGenes3.5 they share 12.9% protein homologs (based upon protein numbers in Brevundimonas phage vB_BpoS-Domovoi. 

Demarcation criteria:
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]

Family demarcation criteria: The family is represented by a cohesive and monophyletic group in the main predicted proteome-based clustering tools (VirClust, ViPTree, GRAViTy dendrogram, vConTACT2 network).  Members of the family share a significant number of orthologous genes (the number will depend on the genome sizes and number of coding sequences of members of the family). [10]

Justification:      
 The proposed members share ≥10.3% DNA sequence similarity and share 38 protein homologs. 
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	Tables, Figures:  
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Figure 1. VIRIDIC heat map of the members of this family:  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; Gord = Gordonia; Bert = Bertelyvirus; Brev =  Brevundimonas. Because of the small size of this figure we have included the original Excel spreadsheet (Jeanschmidtviridae_2024_VIRIDIC heatmap.xlsx)

[bookmark: _Hlk169933421][image: A circular object with different colored lines

Description automatically generated]

Figure  2. ViPTree [4] analysis Proteomic tree of 4,408 bacterial viruses with proposed viral families labeled by the coloured ring. The Jeanschmidtviridae are marked with a star symbol. The hierarchical tree was created using ViPTreeGen (version 1.1.2) [4] and annotated using iToL [15-16]. The tree is based on a dissimilarity matrix generated by pairwise tBLASTx scores between each of the genomes.
[image: A green and black background

Description automatically generated with medium confidence]
[bookmark: _Hlk169933468]Figure 3. ViPTree [4] hierarchical tree pruned to show the proposed Jeanschmidtviridae alongside neighbouring clades.
[image: A black background with red numbers

Description automatically generated]

[bookmark: _Hlk99798505]Figure 4. Phylogeny: The phylogenetic tree was constructed using the large subunit terminase (TerL) of these and related phages with phylogeny.fr in “one click” mode [6]. "The "One Click mode" targets users that do not wish to deal with program and parameter selection. By default, the pipeline is already set up to run and connect programs recognized for their accuracy and speed (MUSCLE for multiple alignment and PhyML for phylogeny) to reconstruct a robust phylogenetic tree from a set of sequences. 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.".
[image: ]
Figure 5. Core genome phylogeny of the proposed Jeanschmidtviridae family of bacterial viruses. A partitioned protein ML phylogeny was created from 38 genes present in all species of the proposed family. Alignments were performed using MAFFT in e-insi mode and trimmed using trimAl with a gap threshold of 0.5. The tree was calculated using IQ-Tree2 with 1000 ultrafast (UF) bootstrap replicates and SH-Alrt tests with -m TEST to optimise models for each alignment [16-18]. The tree is rooted at the midpoint and UF bootstrap support ≥ 95% are shown. The coloured strips indicate proposed genera and subfamilies.   


[bookmark: _Hlk169952688]Table 1. Signature genes in the proposed Jeanschmidtviridae family of bacterial viruses. Genes were identified by clustering with MMSeqs2, with thresholds of 35% sequence similarity and 50% coverage.
	protein cluster
	No. of genomes (14 total)
	Percentage of genomes present in protein cluster
	Predicted gene function

	1
	14
	100%
	hypothetical protein

	2
	14
	100%
	lysozyme

	3
	14
	100%
	nicotinamide phosphoribosyltransferase

	4
	14
	100%
	exonuclease

	5
	14
	100%
	hypothetical protein

	6
	14
	100%
	hypothetical protein

	7
	14
	100%
	Terminase, small subunit

	8
	14
	100%
	portal protein

	9
	14
	100%
	hypothetical protein

	10
	14
	100%
	hypothetical protein

	11
	14
	100%
	putative tyrosine recombinase

	12
	14
	100%
	ATP-dependent DNA helicase

	13
	14
	100%
	ribonucleoside diphosphate reductase beta subunit

	14
	14
	100%
	NlpC/P60 family cell wall peptidase

	15
	14
	100%
	hypothetical protein

	16
	14
	100%
	hypothetical protein

	17
	14
	100%
	NUDIX hydrolase domain protein

	18
	14
	100%
	DNA polymerase

	19
	14
	100%
	middle transcription regulatory protein

	20
	14
	100%
	PhoH-like protein

	21
	14
	100%
	HD-domain/PDEase-like protein

	22
	14
	100%
	hypothetical protein

	23
	14
	100%
	hypothetical protein

	24
	14
	100%
	Terminase, large subunit

	25
	14
	100%
	hypothetical protein

	26
	14
	100%
	hypothetical protein

	27
	14
	100%
	dNMP kinase

	28
	14
	100%
	minor capsid protein

	29
	14
	100%
	major tail tube protein

	30
	14
	100%
	ribonuclease H

	31
	14
	100%
	hypothetical protein

	32
	14
	100%
	RNaseH-like domain protein

	33
	14
	100%
	HTH domain protein

	34
	14
	100%
	hypothetical protein

	35
	14
	100%
	DNA helicase

	36
	14
	100%
	DNA methylase

	37
	14
	100%
	thymidylate synthase

	38
	14
	100%
	cytosine-specific DNA methyltransferase



Proposals Data:
[bookmark: _Hlk167793355]A. To create a new genus, Kikimoravirus, with two species
B. To create a new genus, Marchewkavirus, with three species
C. To create a single-species genus, Bajunvirus
[bookmark: _Hlk176161746]D. Subfamily Dolichocephalovirinae abolished
E. to create a new family, Jeanschmidtviridae, for these genera and Colossusvirus, Bertelyvirus, Shapirovirus and Poindextervirus.

Taxonomic Proposals: 
A. [bookmark: _Hlk167794066][bookmark: _Hlk162266286]To create a new genus, Kikimoravirus, with two species

Origin of the name of this taxon:  This taxon was named after Brevundimonas vB_BpoS-Kikimora

[bookmark: _Hlk162267619]Historical aspects: Brevundimonas phage vB_BpoS-Kikimora was isolated from sewage against Brevundimonas pondensis LVF1 by I. Friedrich et al. (Genomic and Applied Microbiology, Goettingen Genomics Laboratory, Georg-August University Goettingen, Germany).


[bookmark: _Hlk162266894]Genomic characterization:
	Phage name
	INSDC 
	Size (kb)
	Protein 
	Overall % DNA sequence identity (*)
	Overall % homologous proteins (**)

	Brevundimonas phage vB_BpoS-Kikimora
	ON529857.1
	312.6
	493
	100
	100

	Brevundimonas phage vB_BpoS-Gurke
	ON529850.1
	321.5
	497
	86.9
	96.1






 




 

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


B. To create a new genus, Marchewkavirus, with three species

Origin of the name of this taxon:  This taxon was named after Brevundimonas vB_BpoS-Marchewka

Historical aspects: Brevundimonas phage vB_BpoS-Marchewka was isolated from sewage against Brevundimonas pondensis LVF1 by I. Friedrich et al. (Genomic and Applied Microbiology, Goettingen Genomics Laboratory, Georg-August University Goettingen, Germany).


Genomic characterization:
	Phage name
	INSDC 
	Size (kb)
	Protein 
	Overall % DNA sequence identity (*)
	Overall % homologous proteins (**)

	Brevundimonas phage  vB_BpoS-Marchewka
	ON529851.1
	348.4
	553
	100
	100

	Brevundimonas phage vB_BpoS-Kabachok
	ON529852.1
	356.3
	564
	83.5
	93.1

	Brevundimonas phage vB_BpoS-Domovoi
	ON529855.1
	352.7
	559
	83.8
	92.8

	
	
	
	
	
	






 




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

C. To create a single-species genus, Bajunvirus

Origin of the name of this taxon:  This taxon was named after Brevundimonas phage vB_BgoS-Bajun
Historical aspects: Brevundimonas phage vB_BpoS-Bajun was isolated from sewage against Brevundimonas goettingensis LVF2 by I. Friedrich et al. (Genomic and Applied Microbiology, Goettingen Genomics Laboratory, Georg-August University Goettingen, Germany).


Genomic characterization:
	Phage name
	INSDC 
	Size (kb)
	Protein 
	Overall % DNA sequence identity (*)
	Overall % homologous proteins (**)

	Brevundimonas phage vB_BpoS-Bajun
	ON529858.1
	207.3
	304
	100
	100






 


D. Subfamily Dolichocephalovirinae abolished

Rationale: No longer taxonomically rerlevant

E. To create a new family, Jeanschmidtviridae, for these genera and Colossusvirus, Bertelyvirus, Shapirovirus and Poindextervirus.

Origin of the name of this taxon:  This taxon is named in honour of American microbiologist and cancer researcher Professor  Jean Marie Schmidt (1938, in Waterloo, Iowa, USA; d. 2016) . She “attended the University of Iowa, Iowa City, earning degrees in Bacteriology, B.A. 1959, M.S. 1961, and a Ph.D. in Bacteriology, University of California, Berkeley, 1965. Jean was a professor of microbiology at ASU from 1966-2005. During those years she was Professor of Microbiology, 1979-2005; Acting or Associate Chair, Dept. of Microbiology, 1988-91; Associate Director for Cancer Biology, Cancer Research Institute, 1984 to 2005.” Member: American Society for Microbiology, 1960-2015; Society for General Microbiology, 1968-2015; American Association for the Advancement of Science, 1962-2015, Fellow.   She is one of the first scientistswho studied Caulobacter.
  


[image: ]
(Photo copied from:  https://www.foriowa.org/iowa-stories/iowa-story.php?namer=true&isid=17)

Rationale: By VIRIDIC analysis the proposed members share ≥10.3% DNA sequence similarity and they share 38 protein homologs. 
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