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Part 3: TAXONOMIC PROPOSAL
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Abstract
	Here, we propose the creation of the new subfamily Rhodovirinae including  the existing genus Baltimorevirus and six new genera Plymouthvirus (1 species), Sanyabayvirus (1 species), Pomeroyivirus (1 species), Aoqinvirus (1 species), Raunefjordenvirus (1 species) and Aorunvirus (2 species), based on genome-based comparisons, proteomic analysis using ViPTree and phylogenetic analysises of terminase and vRNA polymerase protein sequences. All of those bacteriophages infect members of the Rhodobacteraceae.


Text of proposal
	
	Species demarcation criteria: We have chosen 95% DNA sequence identity as the criterion for demarcation of species in this new genus. Each of the proposed species differs from the others with more than 5% at the DNA level as confirmed with the BLASTN algorithm








Supporting evidence
ViPTree analysis: ViPTree analysis (https://www.genome.jp/viptree/; [1]) is based upon Rohwer and Edwards (2002) famous Phage Proteomic Tree [2].  The Herelleviridae root marked with red arrowhead; other arrowheads indicate subfamilies to be created.
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VIRIDIC heat map: VIRIDIC (Virus Intergenomic Distance Calculator; [3]; http://rhea.icbm.uni-oldenburg.de/VIRIDIC/) computes pairwise intergenomic distances/similarities amongst phage genomes. The black box delineates strains. Column 2 - (P) partial genome. The colour codes in columns 3 and 4 indicate the boundaries of the proposed subfamilies and genera. The subfamily Rhodovirinae is indicated in black (col3).  
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Phylogenetic analysis using the (A) terminase and (B) vRNA polymerase protein sequences of  N4-like phages. The amino acid sequences were compared using MUSCLE with MEGA7 [4]. The tree was constructed using the maximum likelihood algorithm. The percentages of replicate trees were assessed with the bootstrap test (100).
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Proposal 1: To include the genus Baltimorevirus

History:  Currently the genus Baltimorevirus contains a single species Dinoroseobacter virus DFL12 and was created through TaxoProp 2018.007B.

Specific Reference:  NA

GenBank Summary: NA

Proposal 2: To create a new genus, Plymouthvirus, with one species

Source of the name of this taxon:  This genus is named after Roseovarius Plymouth Podovirus 1

History:  “Two lytic phages RLP1 and RPP1, infecting two strains of Roseovarius were isolated from seawater collected from Langstone Harbour, Hampshire, UK and from water collected from station L4 in the English Channel, respectively. The phages were named using the nomenclature suggested by Kropinski et al. (2009); vB_Rsv217_RLP1 (RLP1, Roseovarius Langstone Podovirus) which infects Roseovarius (Rsv.) 217 and vB_RsvN_RPP1 (RPP1, Roseovarius Plymouth Podovirus) which infects Rsv. nubinhibens. RLP1 and RPP1 had capsid head sizes of 72.4 ± 2 and 77.4 ± 5 nm respectively.” [Chan JZ et al. 2014].  Both phage genomes are described as partial.

Specific Reference:  Chan JZ, Millard AD, Mann NH, Schäfer H. Comparative genomics defines the core genome of the growing N4-like phage genus and identifies N4-like Roseophage specific genes. Front Microbiol. 2014;5:506. Published 2014 Oct 10. doi:10.3389/fmicb.2014.00506

GenBank Summary:

	Phage name
	INSDC 
	Size (Kb)
	GC% 
	Protein 
	tRNAs

	Roseovarius Plymouth Podovirus 1
	FR719956.1
	74.7
	49.1
	91
	3


N.B. Roseovarius sp. 217 phage 1 should be considered a strain in this genus

Electron micrograph: None available

Proposal 3: To create a new genus, Sanyabayvirus, with one species

Source of the name of this taxon:  This genus is named after Sanya Bay, northern South China Sea where the first virus of this type was isolated.

History:  “Bacteriophages RD-1410Ws-07, and DS-1410Ws-06 were isolated from the surface water of Sanya Bay, northern South China Sea, on two marine bacteria type strains of the Roseobacter lineage. These phages have an isometric head and a short tail, morphologically belonging to the Podoviridae family.” [Li B et al. 2016]

Specific Reference:  Li B, Zhang S, Long L, Huang S. Characterization and Complete Genome Sequences of Three N4-Like Roseobacter Phages Isolated from the South China Sea. Curr Microbiol. 2016;73(3):409-418. doi:10.1007/s00284-016-1071-3

GenBank Summary:

	Phage name
	INSDC 
	Size (Kb)
	GC% 
	Protein 
	tRNAs

	Dinoroseobacter phage DS-1410Ws-06
	KU885988.1
	76.47
	50.0
	77
	0


N.B. Roseobacter phage RD-1410Ws-07 is a strain in this genus

Electron micrograph: None available

Proposal 4: To create a new genus, Pomeroyivirus, with one species

Source of the name of this taxon:  This genus is named after the host bacterium

History:  This lytic phage was isolated from water from Baltimore inner harbour using Ruegeria pomeroyi DSS-3 as the host bacterium.

Specific Reference:  None

GenBank Summary:

	Phage name
	INSDC 
	Size (Kb)
	GC% 
	Protein 
	tRNAs

	Ruegeria phage vB_RpoP-V13
	MH015256.1
	74.83
	50.8
	79
	4(*)


[bookmark: _Hlk43214395](*) None indicated in the Replicon Info.  These found using tRNAscan-SE at http://lowelab.ucsc.edu/tRNAscan-SE/ [6]

Electron micrograph: None available

Proposal 5: To create a new genus, Aoqinvirus, with one species

Source of the name of this taxon:  This genus is named after Ao Qin, the Dragon King of the Southern Sea.

History:  Lytic bacteriophage RD-1410W1-01 was isolated from the surface water of Sanya Bay, northern South China Sea, on marine Roseobacter denitrificans OCh114. This phage has an isometric head (63.2 ± 1.6 nm) and a short tail (40 ± 3.7 nm), morphologically belonging to the Podoviridae family. [Li B et al. 2016]

Specific Reference:  Li B, Zhang S, Long L, Huang S. Characterization and Complete Genome Sequences of Three N4-Like Roseobacter Phages Isolated from the South China Sea. Curr Microbiol. 2016;73(3):409-418. doi:10.1007/s00284-016-1071-3

GenBank Summary:

	Phage name
	INSDC 
	Size (Kb)
	GC% 
	Protein 
	tRNAs

	Roseobacter phage RD-1410W1-01
	KU885989.1
	72.67
	49.5
	77
	0



Electron micrograph: None available

Proposal 6: To create a new genus, Raunefjordenvirus, with one species

Source of the name of this taxon:  This genus is named after Raunefjorden, Norway where the first virus of its type was isolated.

[bookmark: _Hlk43213045]History:  Lytic phage ΦCB2047-B was isolated from a mesocosm study in Raunefjorden, Norway, using standard virus enrichment and plaque assay techniques. “Unlike other N4-like phages, ΦCB2047-B contains a deoxycytidine triphosphate (dCTP) deaminase instead of a deoxycytidine monophosphate deaminase, indicating a preference for an alternative route for the generation of dUMP for thymidine biosynthesis.” [Ankrah NY et al. 2014] 

Specific Reference:  Ankrah NY, Budinoff CR, Wilson WH, Wilhelm SW, Buchan A. Genome Sequence of the Sulfitobacter sp. Strain 2047-Infecting Lytic Phage {Phi}CB2047-B. Genome Announc. 2014;2(1):e00945-13. Published 2014 Jan 16. doi:10.1128/genomeA.00945-13

GenBank Summary:

	Phage name
	RefSeq No.
	INSDC 
	Size (Kb)
	GC% 
	Protein 
	tRNAs

	Sulfitobacter phage phiCB2047-B
	NC_020862.2
	HQ317387.2
	74.49
	43.0
	75
	15



Electron micrograph: None available

Proposal 7: To create a new genus, Aorunvirus, with two species

Source of the name of this taxon:  This genus is named after Ao Run, the Dragon King of the Western Sea.

History:  Two lytic bacteriophages, DSS3Phi2 and EE36Phi1, which infect marine roseobacters Silicibacter pomeroyi DSS-3 and Sulfitobacter sp. EE-36, respectively, were isolated from Baltimore Inner Harbor water.[Zhao Y et al.2009]  The other phages were isolated from the same source on Ruegeria pomeroyi DSS-3.

Specific Reference:  Zhao Y, Wang K, Jiao N, Chen F. Genome sequences of two novel phages infecting marine roseobacters. Environ Microbiol. 2009;11(8):2055-2064. doi:10.1111/j.1462-2920.2009.01927.x

GenBank Summary:

	Phage name
	RefSeq No.
	INSDC 
	Size (Kb)
	GC% 
	Protein 
	tRNAs
	% DNA sequence identity (**)
	% Common proteins (***)

	Sulfitobacter phage EE36phi1 (=Roseophage EE36P1)
	NC_012696.1
	FJ591094.1
	73.33
	47.0
	79
	3(*)
	100
	100

	Ruegeria phage vB_RpoP-V12
	
	MH015250.1
	74.68
	47.9
	85
	3
	83.4
	83.5


(*) No indicated in Replicon Info.  These discovered using tRNAscan-SE at http://lowelab.ucsc.edu/tRNAscan-SE/ [6]
(**) Determined from VIRIDIC heat map [3]
(***) Determined using CoreGenes 3.5 at http://binf.gmu.edu:8080/CoreGenes3.5/ [5]

N.B. Ruegeria phage vB_RpoP-V21, Ruegeria phage vB_RpoP-V14, Roseophage DSS3P2, and 
Ruegeria phage vB_RpoP-V17 should be considered strains in this genus.

Electron micrograph: None available

Proposal 8: To create a new subfamily, Rhodovirinae, with these seven genera.

Source of the name of this taxon:  This subfamily’s name is based upon the fact that all the hosts are members of the family Rhodobacteraceae.

Strain table
	Phage
	Accession
	Belongs to species

	Ruegeria phage vB_RpoP-V21
	MH015253
	Ruegeria virus V12

	Ruegeria phage vB_RpoP-V14
	MH015250
	Ruegeria virus V12

	Roseophage DSS3P2 (=Silicibacter phage DSS3phi2)
	FJ591093
	Ruegeria virus V12

	Ruegeria phage vB_RpoP-V17
	MH015259
	Ruegeria virus V12
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4 The viral proteomic tree

Left line: Virus family
Myoviridae (341)
Podoviridae (264)
Siphoviridae (101)
Ackermannviridae (21)
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Right line: Host group
Gammaproteobacteria (549)
Cyanobacteria (107)
Actinobacteria (26)
Alphaproteobacteria (26)
Firmicutes (1)

Others (21)
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760 sequences

Ruegeria phage DSS3-P1 (NC_025428) [59,601 nt]
Loktanella phage pCB2051-A (NC_020853) [56,958 nt]
Xylella phage Sano (KF626663) (56,147 n]

X)Idla phage Salvo (KF626668) [55,601 nt]

phage phiAxp-2 (NC_029106) [62,220 nt]

phage BeepNazgul (NC_003091) [57,455 nt]

ia phage AH2 (NC_018283) [58,065 nt]
Proteus phage pPM_01 (NC_028812) [58,546 nt]
Providencia phage Redjac (NC_018832) [58,104 n(]

Enf phage Enc34 (NC_019524) [60,364 nt]




