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Abstract
	We have created a new genus, Bauervirus, for phages belonging to The Actinobacteriophage Database Cluster FN.  Currently it contains a single species, Bauervirus bauer.



	Text of proposal
	
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].







Supporting evidence

Proposal Data:
A. [bookmark: _Hlk131329229][bookmark: _Hlk131329568]Create a new single species genus, Bauervirus
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Figure 1. VIRIDIC heat map:  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; Arth = Arthrobacter; Stre = Streptomyces
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Figure 2. ViPTree analysis:  ViPTree analysis (https://www.genome.jp/viptree/; [4]) is based upon Rohwer and Edwards (2002) famous Phage Proteomic Tree [5].  The phages of interest are indicated with red lines and stars.  




Taxonomic Proposals: 
A. Create a new single species genus, Bauervirus

[bookmark: _Hlk131329419][bookmark: _Hlk131337711]Origin of the name of this taxon:  The name of this taxon derives directly from the name of the first virus of its type Arthrobacter phage Bauer

Historical aspects: This temperate siphophage was isolated against Arthrobacter globiformis B-2979 from soil by Mackenzie Dunn (University of Wisconsin-River Falls, WI USA) as part of the Science Education Alliance-Phage Hunters Advancing Genomics and Evolutionary Science program.  The genome has 11 nt 3’-cohesive termini (CCCCCCGGCAT).  The Actinobacteriophage Database considers this phage to be part of Cluster FN.   

[image: A close-up of a microscope

Description automatically generated with low confidence]
Electron micrograph: Electron micrographs of negatively stained Arthrobacter phage Bauer (https://phagesdb.org/phages/Bauer/).  Limited permission was granted by The Actinobacteriophages Database (https://phagesdb.org/), funded by the Howard Hughes Medical Institute, to use this electron micrograph for this taxonomy proposal; it cannot be reused without permission of The Actinobacteriophages Database.  

Genome summary: 

	Phage name
	INSDC 
	Size (Kb)
	GC% 
	Protein 
	tRNA
	Overall % DNA sequence identity (*)
	Overall % homologous proteins (**)

	Arthrobacter phage Bauer
	OP580516.1
	50.45
	62.9
	92
	1
	100.0
	100



Conclusion: A genus comprised of a single species is proposed based on DNA (Fig. 1) and protein (Fig. 2) similarity.

References
1.	Sayers EW, Beck J, Bolton EE, Bourexis D, Brister JR, Canese K, Comeau DC, Funk K, Kim S, Klimke W, Marchler-Bauer A, Landrum M, Lathrop S, Lu Z, Madden TL, O'Leary N, Phan L, Rangwala SH, Schneider VA, Skripchenko Y, Wang J, Ye J, Trawick BW, Pruitt KD, Sherry ST. Database resources of the National Center for Biotechnology Information. Nucleic Acids Res. 2021 Jan 8;49(D1):D10-D17. doi: 10.1093/nar/gkaa892. PMID: 33095870
2.       O'Leary NA, Wright MW, Brister JR, Ciufo S, Haddad D, McVeigh R, et al. Reference sequence (RefSeq) database at NCBI: current status, taxonomic expansion, and functional annotation. Nucleic Acids Res. 2016;44(D1):D733-45. doi: 10.1093/nar/gkv1189. PMID: 26553804.
3.	Moraru C, Varsani A, Kropinski AM. VIRIDIC-A Novel Tool to Calculate the Intergenomic Similarities of Prokaryote-Infecting Viruses. Viruses. 2020 Nov 6;12(11):1268. doi: 10.3390/v12111268. PMID: 33172115; PMCID: PMC7694805. http://kronos.icbm.uni-oldenburg.de/viridic/
4.	Nishimura Y, Yoshida T, Kuronishi M, Uehara H, Ogata H, Goto S. ViPTree: the viral proteomic tree server. Bioinformatics. 2017; 33(15):2379-2380. doi:10.1093/bioinformatics/btx157. PubMed PMID: 28379287. https://www.genome.jp/viptree/ 
5.       Rohwer F, Edwards R. The Phage Proteomic Tree: a genome-based taxonomy for phage. J Bacteriol. 2002 Aug;184(16):4529-35. PubMed PMID: 12142423	 
6.	Turner D, Reynolds D, Seto D, Mahadevan P. CoreGenes3.5: a webserver for the determination of core genes from sets of viral and small bacterial genomes. BMC Res Notes. 2013;6:140. doi: 10.1186/1756-0500-6-140.  PMID:   23566564.
7.      Davis P, Seto D, Mahadevan P. CoreGenes5.0: An Updated User-Friendly Webserver for the Determination of Core Genes from Sets of Viral and Bacterial Genomes. Viruses. 2022 Nov 16;14(11):2534. doi: 10.3390/v14112534. PMID: 36423143; PMCID: PMC9693508.
8.	Dereeper A, Guignon V, Blanc G, Audic S, Buffet S, Chevenet F, Dufayard JF, Guindon S, Lefort V, Lescot M, Claverie JM, Gascuel O. Phylogeny.fr: robust phylogenetic analysis for the non-specialist. Nucleic Acids Res. 2008;36(Web Server issue):W465-9. doi: 10.1093/nar/gkn180. Epub 2008 Apr 19.   PMID:  18424797.
9.	Anisimova M, Gascuel O. Approximate likelihood-ratio test for branches: A fast, accurate, and powerful alternative. Syst Biol. 2006;55(4):539-52.  PMID: 16785212.  DOI:     10.1080/10635150600755453.
10.	Turner D, Kropinski AM, Adriaenssens EM. A Roadmap for Genome-Based Phage Taxonomy. Viruses. 2021 Mar 18;13(3):506. doi: 10.3390/v13030506. PMID: 33803862; PMCID: PMC8003253.



image4.tif
Arthrobacter phage vB_ArS-ArV2 (NC_022972) [37,372 nt]
Arthrobacter phage Maja (NC_048140) [36,776 nt]
OP580516.1_Arth_phg_Bauer [50,446 nt]
MK392368.1_Arth_phg_Elesar [42,954 nt]
MZ274308.1_Arth_phg_Popper [41,822 nt]
(ON392166.1_Arth_phg_Cole [41,834 nt]
MHS$34621.1_Arth_phg_Nandita [42,378 nt]
MHS$34627.1_Arth_phg_Ryan [43,182 nf]

“Arth_phg Zaheer [42,874 nt]





image5.jpeg




image1.png




image2.tif
Accession No/Phage name

OP580516.1_Arth_phg_Bauer
MK392368.1_Arth_phg_Elesar
MH834621.1_Arth_phg_Nandita
MH834627.1_Arth_phg_Ryan
ON392166.1_Arth_phg_Cole
MZ150784.1_Arth_phg_Zaheer
M2274308.1_Arth_phg_Popper
MT521991.1_Stre_phg_Eklok
ON392164.1_Stre_phg_AxelC
MT451981.1_Stre_phg_Vondra
MT451980.1_Stre_phg_lgnacio
ON456341.1_Stre_phg_HFrancette
MT451982.
01455886.1_Stre_phg_Piccadilly
ON392165.1_Stre_phg_Eastland

_stre_phg_Cumberbatct

_phg_Bauer

OP580516.1_Arth,

100.0
107
17.6
17.1
17.0
16.9
17.0
0.5
0.5
06
03
03
06
0.5

_phg_Elesar

MK392368.1_Arth

10.7
100.0
588
57.3
67.8
57.1
59.5
0.2

_phg_Nandita

MH834621.1_Arth

17.6
58.8
100.0
83.1
715

_phg_Ryan

MH834627.1_Arth

17.1
57.3
83.1
100.0

76.1 100.0

_phg_Cole

ON392166.1_Arth,

17.0
67.8
715
76.1

767 820 756
724 753 730

03
03
0.3

0.1

03
02
0.4
01
0.2
0.2
02
02

_phg_zaheer

MZ150784.1_Arth,

16.9
57.1
76.7
820
756
100.0
798
02
0.2

0.2
02

_phg_Popper

MZ274308.1_Arth,

17.0
59.5
724

753 01 o1

730

_phg_Eklok

MT521991.1_Stre.

oo
S O

0.3

03

_phg_AxelC

ON392164.1_Stre.

o
[

02

62 oi o1 01 os

_phg_Vondra

MT451981.1_Stre,

°
Y

798 02

1000 05 05 06
05 1000 933 76.1
05 933 1000 77.4
06 761 77.4 1000
04 839 870 839
04 799 816 87.7
03 846 842 892
04 913 908 830
04 929 924 816

_Stre_phg_lgnacio

MT451980.1_Stre.

° o
(=i

0.4
83.9
87.0
83.9

100.0

945
87.3
90.8
89.6

s

i £ z =
g 3 2 2
g £ 5
£ 0E % %
R AR
P » o
505 809
g g 4 g
M T T
eI SRR S, |
4 &8 @ 9w
s 8 g 8
3 &8 2 3
2 2 2 3
2 3 2 3
E a
: & 3 2
o b3 o o

o
@
°
Y
o
[
o
[

02 02 02
02 02
04 03 04 04
799 846 913 929
816 842 908 924
877 892 830 8L6
945 873 908 896

1000 912 854 843

912 1000 925 910

854 925 1000 984
843 910 984 100.0




image3.tif
0

0.05 01 015 02 025 03 035 04 045 05

L ——
—
-

2647 sequences

Salisaeta icosahedral phage 1 (NC_017983) [43,788 nt]
Microbacterium phage Burro (NC_048733) [54,473 nt]
Microbacterium phage Arete (NC_048860) [53,692 nt]
Microbacterium phage Araxxi (NC_048801) [53,981 nt]
Microbacterium phage TinyTimothy (NC_048777) [53,932 nf]
Microbacterium phage Alexd4 (NC_048778) [54,396 nt]
Microbacterium phage Phedro (NC_048877) [54,442 nt]
Microbacterium phage Akoni (NC_048761) [54,307 nt]




