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	Abstract of Taxonomy Proposal: 

	
Description of current taxonomy:       
The genus Rockefellervirus was created in 2020 (2020.135B.R.Rockefellervirus) and currently includes six species.


Proposed taxonomic change(s):     
Create fifteen new species in the genus Rockefellervirus.


Demarcation criteria for new taxon/taxa:
Genus and species: Current ICTV BVS demarcation criteria are that species are defined as genomes exhibiting ≤95% similarity and genera as possessing ≥70% similarity over their genome length [12].



Justification:
The genus Rockefellervirus currently includes six species of bacteriophages that exhibit a temperate lifestyle and infect Staphylococcus sp. The fifteen newly proposed species group with existing members of the genus based on intergenomic nucleotide sequence similarity.






	· Text of Taxonomy proposal:  


	
Description of current taxonomy:       
The genus Rockefellervirus was created in 2020 (2020.135B.R.Rockefellervirus) and currently includes six species.


Proposed taxonomic change(s):     
Create fifteen new species in the genus Rockefellervirus.


Demarcation criteria for new taxon/taxa:
Genus and species: Current ICTV BVS demarcation criteria are that species are defined as genomes exhibiting ≤95% similarity and genera as possessing ≥70% similarity over their genome length [12].



Justification:      
 The genus Rockefellervirus currently includes six species of bacteriophages infecting Staphylococcus species. All of these viruses are either predicted or have been shown to undertake a temperate lifecycle and produce stable lysogens. The fifteen newly proposed species form a cluster based on nucleotide sequence similarity with existing members of the genus (Figure 1) [1-2]. The genus does not strictly fall within the published genus demarcation criteria [12] but instead shows a mosaic of intergenomic similarities between phages. We suggest this is due to higher rates of recombination associated with the temperate lifestyle of these phages. To identify conserved genes for the inference of maximum-likelihood phylogenies, protein clustering using MMSeqs2 [3] was employed, followed by multiple sequence alignment with MAFFT [5] with tree calculation performed with IQTree2 [14] using ModelFinder [16] and ultra-fast bootstrapping [15] (Figure 2). The genus has a total of 16 conserved proteins present in all representative genomes. 

Data obtained using GRAViTy-v2 [17] and vConTACT3 [18] suggests that this genus belongs to a larger clade of bacteriophages which might support the creation of a new family and/or order in the future (Figures 3-4). 
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Figure 1. Heatmap of inter-genomic similarities of existing and proposed species in the genus Rockefellervirus, calculated using the similarity function of taxMyPhage.
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Figure 2.  Concatenated core-genome maximum likelihood tree. Protein sequences were individually aligned and trimmed prior to concatenation. Tree inference was performed using IQ-TREE 2 (v2.2.2). A partitioned analysis was conducted, with optimal amino acid substitution models and rate heterogeneity parameters determined independently for each locus via ModelFinder. Statistical support for internal branches was assessed using the SH-approximate likelihood ratio test (SH-aLRT; 1,000 replicates) and Ultrafast Bootstrap approximation (UFBoot; 1,000 replicates). The tree was rooted at the mid-point. The red stars indicate genomes that have been included within the overall analysis but have not yet been released to the INSDC.
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Figure 3. GRAViTy-v2 comparison of 279 bacteriophage genomes. The genus Rockefellervirus is highlighted with a green rectangle. Genomes were initially selected based on vConTACT3 results [18] using the INPHARED database [8], then subsampled for use as the input to GRAViTy-v2 [17].
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Figure 4. vConTACT3 network. Subset of vConTACT3 network consisting of the major cluster of genomes belonging to the class Caudoviricetes. Genomes are represented as nodes in the network and are coloured according to their classification in the VMR_MSL40.v1. Select classified families of bacterial viruses are annotated by circles and labels on the network.
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Figure 5. Heatmap of protein presence-absence. Protein sequences were clustered using MMSeqs2 with parameters of 30% minimum sequence identity and 80% minimum coverage. 
Table 1. Single-copy genes shared by all genomes in the genus Rockefellervirus. 
	Core protein
	Function
	Average length (aa)

	1
	Head scaffolding protein
	191

	2
	Minor tail protein
	510

	3
	Tail-associated cell-wall hydrolase
	612

	4
	Major tail protein
	179

	5
	Minor head protein
	316

	6
	Head closure protein
	109

	7
	Tail protein
	312

	8
	Tail assembly chaperone
	164

	9
	Tail terminator
	145

	10
	Portal vertex protein
	478

	11
	Minor head protein
	618

	12
	Tail protein
	100

	13
	Head-tail adaptor protein
	104

	14
	Hypothetical protein
	46

	15
	Nucleotide kinase
	147

	16
	Arc-like repressor
	96
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