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	Abstract of Taxonomy Proposal: 

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


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 twelve new species in the genus Rockefellervirus.


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





	· Text of Taxonomy proposal:  


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


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 twelve new species in the genus Rockefellervirus.


Demarcation criteria:
Genus and species were demarcated from pairwise intergenomic distances calculated using the similarity function of tax_myPhage . 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 twelve 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 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 ML phylogenies, protein clustering using MMSeqs2 [3] was employed, followed by multiple sequence alignment with MAFFT [5] and tree calculation performed with IQTree2 [14] using ModelFinder [16] and ultra-fast bootstrapping [15] (Figure 2). The genus has a total of 22 fully conserved proteins limited to structural and replicon-associated proteins. This represents approximately 32% of the total predicted coding sequences,when using thresholds of 70% sequence identity and 50% coverage with MMSeqs2. 

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). Work is ongoing to identify hallmark proteins shared between this larger set of 279 genomes.
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Figure 1. Heatmap of inter-genomic similarities of existing and proposed species in the genus Rockefellervirus, calculated using tax_myphage. The status column provides information on whether a genome is represented by an existing or proposed species. Genomes that exhibit greater than 95% similarity are described as strains.
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Figure 2. Maximum-likelihood phylogenetic tree of the A) major tail protein and B) portal vertex protein. The trees are rooted using proteins from Staphylococcus phage IME1318_01 [KY653116]
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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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DQ831957Rockefellervirusexisting species66.468.773.268.465.264.563.861.170.471.385.485.0100.098.098.065.969.174.578.470.9

MT596497Rockefellervirusstrain66.669.273.169.066.363.663.561.170.471.283.984.798.0100.0100.065.968.374.879.471.9

MW364973Rockefellervirusstrain66.669.173.068.966.363.663.561.070.371.283.984.698.0100.0100.065.968.274.879.471.9

JN192401Rockefellervirusexisting species61.366.665.569.959.166.267.071.172.771.274.271.465.965.965.9100.076.575.469.069.9

DQ834250Rockefellervirusexisting species59.764.765.467.862.463.165.863.665.865.170.383.069.168.368.276.5100.084.768.874.5

MW364975Rockefellervirusnew species67.271.973.175.368.168.767.364.968.667.675.079.074.574.874.875.484.7100.075.784.4

OQ355699Rockefellervirusnew species64.970.170.573.265.672.563.063.763.362.872.767.978.479.479.469.068.875.7100.072.5
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