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Abstract
	We have created a new genus, Mohonavirus, for a huge group of related myoviruses isolated in Bangladesh. 


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] – 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.   [8]






Supporting evidence

[bookmark: _Hlk40354317]Origin of the name of this taxon:  This taxon is named after Mohona which in Bengali means estuary.

Historical aspects: This lytic myophage was isolated against Vibrio cholerae from a cholera patient stool sample in collected in Dhaka, Bangladesh. Subsequent attempts to recover phages from additional cholera patient stool samples resulted in the isolation of a collection of highly related phages [10,11].  ICP1 possesses an icosahedral head that is 86 nm long and a tail that is 106 nm long and 17 nm wide and is morphologically unrelated to any Vibrio phages known in 2011.  We have chosen to treat this collection of phages as a single species.

Electron micrograph: Electron micrograph of negatively stained Vibrio phage ICP1
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Description automatically generated]

Genome summary: 

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

	Vibrio phage ICP1
	HQ641347.1
	125.96
	37.1
	230
	0
	100
	100


(*) determined using BLASTn [1] or VIRIDIC [2]
(**) determined using CoreGenes 3.5 [5]

VIRIDIC heat map:  VIRIDIC (Virus Intergenomic Distance Calculator; VIRIDIC (Virus Intergenomic Distance Calculator; [2]; http://rhea.icbm.uni-oldenburg.de/VIRIDIC/) computes pairwise intergenomic distances/similarities amongst phage genomes. The black box delineates isolates which are essentially identical.  


ViPTree analysis:  ViPTree analysis (https://www.genome.jp/viptree/; [3]) is based upon Rohwer and Edwards (2002) famous Phage Proteomic Tree [4].  The phages of interest are indicated with a blue rectangle.
.   
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[bookmark: _Hlk102034254]Phylogeny: The phylogenetic tree was constructed using the TerL proteins from ICP1 and related phages with phylogeny.fr in “one click” mode [6]. "The "One Click mode" targets users that do not wish to deal with program and parameter selection. By default, the pipeline is already set up to run and connect programs recognized for their accuracy and speed (MUSCLE for multiple alignment and PhyML for phylogeny) to reconstruct a robust phylogenetic tree from a set of sequences." It also includes the use of Gblocks to eliminate poorly aligned positions and divergent regions. "The usual bootstrapping procedure is replaced by a new confidence index that is much faster to compute. See: Anisimova M., Gascuel O. Approximate likelihood ratio test for branches: A fast, accurate and powerful alternative [7] for details."  The members of the Mohonavirus are indicated with a blue rectangle.

[image: ]



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
1. 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/
1. 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/ 
1. 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
1. 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.
1. 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.
1. 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.
1. 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.
1. 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.
1. Seed KD, Bodi KL, Kropinski AM, Ackermann HW, Calderwood SB, Qadri F, Camilli A. Evidence of a dominant lineage of Vibrio cholerae-specific lytic bacteriophages shed by cholera patients over a 10-year period in Dhaka, Bangladesh. mBio. 2011 Feb 8;2(1):e00334-10. doi: 10.1128/mBio.00334-10. PMID: 21304168; PMCID: PMC3037004.
1. Boyd CM, Angermeyer A, Hays SG, Barth ZK, Patel KM, Seed KD. Bacteriophage ICP1: A Persistent Predator of Vibrio cholerae. Annu Rev Virol. 2021 Sep 29;8(1):285-304. doi: 10.1146/annurev-virology-091919-072020. Epub 2021 Jul 27. PMID: 34314595; PMCID: PMC9040626.
image3.tiff
Left line: Virus family
Siphoviridae (2536)
Myoviridae (1001)
Autographiviridae (381)
Podoviridae (233)
Herelleviridae (147)
Others (594)

Right line: Host group
Gammaproteobacteria (1799)
Actinobacteria (1412)
Firmicutes (982)
Cyanobacteria (153)
Betaproteobacteria (113)
Others (338)

S5 4919 sequences

0 005 01 015 02 025 03 035 04 045 05

Fu: fum phage Fnul (NC_055035) [130,914 nt]
Clostridium phage phi8074-B1 (NC_019924) [47,595 nt]
Strept phage Dp-1 (NC_015274) [56,506 nt]
Clostridium phage phiCTP1 (NC_014457) [59.199 nt]
Bacillus phage Mgbh1 (NC_041879) [58,951 nt]
Paenibacillus phage Tripp (NC_028930) [54,439 nt]
Paenibacillus phage C7Cdelta (NC_055028) [55,774 nt]
ibacillus phage Scottie (NC_055030) [55,990 nt]
Paenibacillus phage Unity (NC_055031) [50,316 nt]
Paenibacillus phage Halcyone (NC_055029) [55.560 nt]





image4.tiff
Alt phage vB_AmeM_PT11-V22 (NC_048847) [92,760 nt]
phage H101 (NC_029094) [131,903 nt]
P phage J2-1 (NC_047839) [120,295 nt]

phage HMI (KF302034) [129,439 nt]
Shewanella sp. phage 1/40 (NC_025470) [139,004 nt]
Shewanella sp. phage 1/4 (NC_025436) [133,824 nt]
Vibrio phage qdvp001 (NC_029057) [134,742 nt]
Vibrio phage PWH3a P1 (NC_020863) [129,155 nt]
Vibrio phage 11895-B1 (NC_020843) [126,434 nt]
Vibrio phage helene 12B3 (NC_021067) [135,982 nt]
Vibrio phage eugene 12410 (NC_029067) [138,234 nt]
Vibrio phage ICP1_2006_D (HQ641348) [124,497 nt]
Vibrio phage ICP1 2006_C (HQ641349) [124,497 nt]
Vibrio phage ICP1_2004_A (HQG41354) [128,083 nt]
Vibrio phage ICP1_2005_A (HQG641352) [129,373 nt]
Vibrio phage ICP1 (NC_015157) [125,956 nt]

Vibrio phage ICP1_2001_A (HQG641353) [124,826 nt]
Vibrio phage ICP1_2006_B (HQ641350) [123,097 nt]
Vibrio phage ICP1 2006 A (HQ641351) [123,104 nt]




image5.tif
e Vit S 1
AUR92115.1_Vibrio_phage_1.170.0._10N.261.52.C3

AUR91444.1_Vibrio_phage_1.161.0._10N.261.48.C5

0.482VWO00003.1_Vibrio_phage ICP1
QVW03729.1_Vibrio_phage_ICP1
DXB9308.1_Vibrio_phage_ICP1_2001_A
APD18012.1_Vibrio_phage_JSF4
ASV42113.1_Vibrio_phage JSF13
AXY82440.1_Vibrio_phage_ICP1_2011_B
ASV42317.1_Vibrio_phage_JSF14

02

AXQ70970.1_Vibrio_phage_ICP1_2012_A
HB43492.1_Vibrio_phage VMI710
QVW04845.1_Vibrio_phage_ICP1
AXQ70754.1_Vibrio_phage ICP1_2006_E
P_004251070.1_Vibrio_phage_ICP1
'ADX89540.1_Vibrio_phage ICP1_2004_A
ASV41818.1_Vibrio_phage JSF1
'ASV41217.1_Vibrio_phage JSF5
ADX88401.1_Vibrio_phage_ICP1_2006_C





image1.png




image2.jpeg




