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Abstract
Please provide a concise summary of your taxonomic proposal (maximum 150 words).
	We isolated a novel inducible prophage vB_MoxS-R1 from Microbacterium strain R1. According to the recognized virus classification standards, viruses in the same genus should share >50% similarity in nucleotide sequence or >40% ORF homologs, we proposed that vB_MoxS-R1 is a new bacteriophage genus.





Text of proposal
		Species demarcation criteria: Two phages are assigned to the same species if theirgenomes 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]–usually calculated using intergenomic distance calculator VIRIDIC [2].

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 [3]. 






Supporting evidence
vB_MoxS-R1 was isolated by mitomycin C induction of Microbacterium sp. R1, which was isolated from a Synechococcus sp. CBW1107 culture [4]. The TEM observations revealed that vB_MoxS-R1 was a siphovirus with an isometric icosahedral head (approximately 61 nm in diameter) and a long flexible tail (approximately 178 nm in length and 11 nm in width) (Figure 1).
Viral genome network analysis between vB_MoxS-R1 and those in the Viral RefSeq database showed that vB_MoxS-R1 was only related to vB_Mox-S1 (a prophage-like region in Microbacterium sp. UCD-TDU) (Figure 2).
Considering that the Viral RefSeq database only contains limited number of Microbacterium phages, further network analysis was performed between vB_MoxS-R1, 341 Microbacterium phages and two Mycobacterium phages (Figure 3). Only three phages (Microbacterium phage Squash, Microbacterium phage Nike and vB_Mox-S1) were found related to vB_MoxS-R1 in this viral network (Figure 3).
Comparative analysis on genomic nucleotide similarity and ORF homology of vB_MoxS-R1 with three related phages, five EH cluster phages and two Mycobacterium phages that are related to vB_Mox-S1 showed that, the genome sequence similarities between vB_MoxS-R1 and these phages were 0.2-20.2% (Figure 4) and ORF homologs take up 2.6-31.2% of the total vB_MoxS-R1 ORFs (Table 1). Furthermore, except for vB_Mox-S1, only two to four ORFs in the other nine phage genomes showed homology with those of vB_MoxS-R1. The ORF amino acid identities between vB_MoxS-R1 and its related phages (33.6-54.9%) were generally higher than those between vB_MoxS-R1 and vB_Mox-S1 related phages (21.8-43.4%) (Table 1). According to the recognized virus classification standards, viruses in the same genus should share >50% similarity in nucleotide sequence or >40% ORF homologs [2,3], so we proposed that vB_MoxS-R1 is a new bacteriophage genus and named ‘Syrbvirus’.
Phylogenetic relationships between vB_MoxS-R1, vB_Mox-S1, other Microbacterium phages and two Mycobacterium phages were assessed using the major capsid and terminase large subunit sequences (Figure 5). Phylogenetic analyses of both genes revealed that vB_MoxS-R1 and vB_Mox-S1 clustered together with EH cluster but formed two deep branches. 
The whole-genome-wide phylogeny was constructed for all phages included the phylogenetic analysis of the major capsid and terminase large subunit. In this phylogenetic tree, vB_MoxS-R1 and vB_Mox-S1 formed different branches with EA cluster, EH cluster and two Mycobacterium phages and were not closely related to any known clusters (Figure 6).
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Figure 1. Transmission electron microscopy image of vB_MoxS-R1. Scale bar = 100 nm.
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[bookmark: _Hlk104969976]Figure 2. Protein-sharing viral network of vB_MoxS-R1, vB_Mox-S1 and ViralRefSeq database viruses with a pairing-similarity score >1. vConTACT 2.0 was used to calculate the similarity score between each pair of viral genomes, and ClusterONE was used to identify the viral cluster [5,6]. The network was visualized using Cytoscape 3.8.2 [7,8]. Each node represents the genome of a phage. Edges represent interaction between pairs of viruses. The nodes of vB_MoxS-R1, vB_Mox-S1 and their related phages are colored in different colors.
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Figure 3. Protein-sharing viral network of vB_MoxS-R1, vB_Mox-S1, 341 Microbacterium phages and two Mycobacterium phages with a pairing-similarity score >1. vConTACT 2.0 was used to calculate the similarity score between each pair of viral genomes, and ClusterONE was used to identify the viral cluster [5,6]. The network was visualized using Cytoscape 3.8.2 [7,8]. Each node represents the genome of a phage. Edges represent the similarity scores of shared proteins between phages, and edges related to vB_MoxS-R1 and vB_Mox-S1 are displayed in bold and colored in dark gray. The nodes of vB_MoxS-R1, vB_Mox-S1 and their related phages are enlarged in different colors according to their phylotypes. Group names of the Microbacterium phages are shown on each cluster, and the Mycobacterium phages are indicated in a light blue shadow.
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Figure 4. Intergenomic similarity between vB_MoxS-R1 and vB_Mox-S1 and their network-related phages calculated using VIRIDIC [2]. The right half of this heatmap represents the similarity values between genomes, with higher number and darker color indicating the more closely-related the genome. The left half of this heatmap represents the align genome fraction and genome length ratio.
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Figure 5. Unrooted maximum-likelihood phylogenetic trees of the major capsid protein (a) and terminase large subunit (b) of vB_MoxS-R1, other Microbacterium phages and two Mycobacterium phages based on the amino acid sequences. Mega7.0 software package was used for phylogenetic analyses, in which ClustalW was used for amino acid sequence alignment, and Jones Taylor Thornton (JTT) model was used to construct the trees [9]. The bootstrap values (Maximum-likelihood/Neighbor-joining) are shown near each node. Number of bootstrap replicates = 1,000.
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Figure 6. The genome-wide phylogenetic tree of 35 phages based on nucleotide sequence. This tree was conducted using the Genome-BLAST Distance Phylogeny (GBDP) method, and the number of nodes was the GBDP pseudo-bootstrap support values from 100 replications (only show values > 50%). The GBDP tree is reconstructed by VICTOR [10].


Table 1. ORF homology comparative analyses of vB_MoxS-R1 and ten phages .
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Genome  Family  Genus  ORF   homolog no.  ORF aa   identity (%)  

vB_Mox - S1  -  -  24  26.4 - 98.8  

Nike  Siphoviridae  Squashvirus  4  33.6 - 54.9  

Squash  Siphoviridae  Squashvirus  4  33.6 - 54.9  

IAmGroot  Siphoviridae  unknown  4  21.8 - 32.7  

GardenState  Siphoviridae  unknown  4  21.8 - 32.7  

Percival  Siphoviridae  unknown  3  29.6 - 32.4  

Floof  Siphoviridae  unknown  3  29.3 - 32.6  

Zeta1847  Siphoviridae  Zetavirus  2  32.1 - 32.4  

Bernal13  Siphoviridae  Bernalvirus  4  24.9 - 43.4  

Mendokysei  Siphoviridae  Bernalvirus  3  25.3 - 31.6  
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