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Part 1a: Details of taxonomy proposals

	Title:   
	Create a new family, Casidaviridae, for a group of Arthrobacter-Microbacterium phages (Class: Caudoviricetes)
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Part 1b: Taxonomy Proposal Submission 
	ICTV Subcommittee: 

	Animal DNA Viruses and Retroviruses
	
	Bacterial viruses
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	Animal minus-strand and dsRNA viruses
	
	Fungal and protist viruses
	

	Animal positive-strand RNA viruses
	
	Plant viruses
	

	Archaeal viruses
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	List the ICTV Study Group(s) that have seen or have been involved in creating this proposal: 

	Actinophages Study group



	Optional – complete only if formally voted on by an ICTV Study Group: 

	Study Group
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	Submission date:
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Part 1c: Feedback from ICTV Executive Committee (EC) meeting 
	Executive Committee Meeting Decision code:
	X

	A – Accept
	

	Ac – Accept subject to revision by relevant subcommittee chair. No further vote required
	

	U – Accept without revision but with re-evaluation and email vote by the EC
	

	Uc – Accept subject to revision and re-evaluation and email vote by the EC
	X

	Ud – Deferred to the next EC meeting, with an invitation to revise based on EC comments
	

	J - Reject
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	Comments from the Executive Committee:

	The genus Manhattenvirus is not monophyletic by core genome phylogeny and probably needs splitting. Consider revising the genus names Honkvirus and Vroomvirus




Part 1d: Revised Taxonomy Proposal Submission 
	Response of proposer: 

	We also dislike Honkvirus but generally we name genera after the name given to the individual isolate.  The name Vroomvirus was changed to Hilgardvirus, since “Vroom” leads to confusion with Mycobacterium phage Vroom. Exemplars of the genus Manhattenvirus are all temperate bacteriophages which The Actinobacteriophage Database has grouped into Subcluster AZ1.  We have found that the 70% cutoff for membership in a genus does not work satisfactorily with temperate phages. We propose to re-examine Manhattenvirus in the future following the isolation of additional member species
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Part 3: TAXONOMIC PROPOSAL

	Name of accompanying Excel module: 

	2024.005B.A.v2.Casidaviridae_nf.xlsx



	Taxonomic changes proposed: 

	Establish new taxon
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	Split taxon
	

	Abolish taxon
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	Promote taxon
	

	Rename taxon
	
	Demote taxon
	

	Move and rename
	
	
	



	Is any taxon name used here derived from that of a living person:  
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	Taxon name
	Person from whom the name is derived
	Attached X

	
	
	

	
	
	

	
	
	



	Abstract of Taxonomy Proposal: 

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

Description of current taxonomy:       
At present the following taxa exist as floating genera in the order Caudoviricetes:
Zetavirus, Baileybluvirus. The subfamily Azeevirinae is currently a floating taxon in the order Caudoviricetes and consists of four genera; Galvastonvirus, Yangvirus, Manhattanvirus and Liebevirus. 

Proposed taxonomic change(s):     
A. To create a new genus, Gardenstatevirus, with two species
B. To create a new genus, Percivalvirus, with two species
C. To create a new single species genus Mabodamacavirus
D. To create a new genus, Barnstormervirus with two species
E. To create a new single species genus Honkvirus
F. To create a new single species genus Cenunavirus 
G. To create a new species in Baileybluvirus
H. To create seven new species in the genus Yangvirus
I. To create two new species in the genus Manhattanvirus
J. To create a new single species genus, Emotionvirus
K. To create a new single species genus, Hilgardvirus
L. To create a new single species genus, Swepdovirus
M. To create one new species in the genus Liebevirus
N. [bookmark: _Hlk188983651]To promote the subfamily Azeevirinae to create a new family, Casidaviridae

Justification:
We propose the creation of a new family, Casidaviridae, after examination of 21 bacteriophages related to the genera Zetavirus, Baileybluvirus, Yangvirus, Manhattanvirus and Liebevirus on the basis of nucleotide sequence similarity, tblastx distances and core gene phylogeny. The subfamily Azeevirinae will be promoted to create this new family.



	Text of Taxonomy proposal:  

	
Taxonomic rank(s) affected:      Species, Genus and Family 


Description of current taxonomy:       

Currently phages of this type are recognized in six genera: Baileybluvirus, Galvastonvirus, Liebevirus, Manhattanvirus, Yangvirus and Zetavirus; largely temperate siphophages with cohesive 3’- termini infecting Arthrobacter and Microbacterium species.

Proposed taxonomic change(s):     
A. To create a new genus, Gardenstatevirus, with two species
B. To create a new genus, Percivalvirus, with two species
C. To create a new single species genus Mabodamacavirus
D. To create a new genus, Barnstormervirus with two species
E. To create a new single species genus Honkvirus
F. To create a new single species genus Cenunavirus 
G. To create a new species in Baileybluvirus
H. To create seven new species in the genus Yangvirus
I. To create two new species in the genus Manhattanvirus
J. To create a new single species genus, Emotionvirus
K. To create a new single species genus, Hilgardvirus
L. To create a new single species genus, Swepdovirus
M. To create one new species in the genus Liebevirus
N. To create a new family, Casidaviridae

Demarcation criteria:
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]

Subfamily demarcation criteria: Subfamilies are to be created when two or more genera are related below the family level. In practical terms, this usually means that they share a low degree of sequence similarity (usually about 40-50%) and that the genera form a clade in a marker tree phylogeny. [10]

Family demarcation criteria: The family is represented by a cohesive and monophyletic group in the main predicted proteome-based clustering tools (VirClust, ViPTree, GRAViTy dendrogram, vConTACT2 network).  Members of the family share a significant number of orthologous genes (the number will depend on the genome sizes and number of coding sequences of members of the family). [10]

Justification:
We propose the creation of a new family, Casidaviridae, after examination of 21 bacteriophages related to the genera Zetavirus, Baileybluvirus, Yangvirus, Manhattanvirus and Liebevirus on the basis of nucleotide sequence similarity, tblastx distances and core gene phylogeny.
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	Tables, Figures:  


[image: ]Figure 1. VIRIDIC heat map of a portion of the members of this family:  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; Micr = Microbacterium.  The yellow highlighted accession numbers and phage names in Column A represent ICTV-recognized species. the complete VIRIDIC heatmap is provided as supplementary material.
Conclusions:   There are several major clades, but the question raised is whether the Armstrongvirus group is sufficiently closely related to the Yangvirus group to be considered in the same family.
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Figure 2. ViPTree [4] analysis Proteomic tree of 4,408 bacterial viruses with proposed viral families labeled by the coloured ring. The Casidaviridae are marked with a star symbol. The hierarchical tree was created using ViPTreeGen (version 1.1.2) [4] and annotated using iToL [15-16]. The tree is based on a dissimilarity matrix generated by pairwise tBLASTx scores between each of the genomes.
[image: ]
Figure 3. ViPTree [4] hierarchical tree pruned to show the proposed Colingsworthviridae alonside neighbouring clades. The proposed families Colingsworthviridae (yellow) and Casidaviridae (orange) are shown as collapsed clades.
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[bookmark: _Hlk161845117]Figure 4.  VirClust protein heatmap of the Yangvirus group: at the first level, proteins are grouped based on their reciprocal BLASTP similarities into protein clusters, or PCs. At the second level, PCs are grouped based on their Hidden Markov Model (HMM) similarities into protein superclusters, or PSCs. AT the third, still experimental level, PSCs are grouped based on their HMM similarities into protein super-superclusters, or PSSC [13].
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Figure 5. Core genome phylogeny of the proposed Casidaviridae family of bacterial viruses. A partitioned protein ML phylogeny was created from 6 genes present in all species of the proposed family. Alignments were performed using MAFFT in e-insi mode and trimmed using trimAl with a gap threshold of 0.5. The tree was calculated using IQ-Tree2 with 1000 ultrafast (UF) bootstrap replicates and SH-Alrt tests with -m TEST to optimise models for each alignment. The tree is rooted at the midpoint and UF bootstrap support ≥ 95% are shown. The coloured strips indicate proposed genera and subfamilies.
Table 1. Signature genes in the proposed Casidaviridae family of bacterial viruses. Genes were identified by clustering with MMSeqs2, with thresholds of 35% sequence similarity and 50% coverage.
	protein cluster
	No. of genomes (14 total)
	Percentage of genomes present in protein cluster
	Predicted gene function

	1
	40
	100%
	exonuclease

	2
	40
	100%
	deoxynucleoside monophosphate kinase

	3
	40
	100%
	LAGLIDADG endonuclease

	4
	40
	100%
	hypothetical protein

	5
	40
	100%
	recombination directionality factor

	6
	40
	100%
	DNA polymerase

	7
	39
	97.50%
	DNA primase

	8
	39
	97.50%
	Holliday junction resolvase

	9
	39
	97.50%
	hypothetical protein



Proposals Data:
A. [bookmark: _Hlk162265815]To create a new genus, Gardenstatevirus, with two species
B. To create a new genus, Percivalvirus, with two species
C. To create a new single species genus Mabodamacavirus
D. [bookmark: _Hlk167028580]To create a new genus, Barnstormervirus with two species
E. [bookmark: _Hlk167089864]To create a new single species genus Honkvirus
F. To create a new single species genus Cenunavirus 
G. [bookmark: _Hlk167091162]To create a new species in Baileybluvirus
H. To create seven new species in the genus Yangvirus
I. To create two new species in the genus Manhattanvirus
J. To create a new single species genus, Emotionvirus
K. To create a new single species genus, Hilgardvirus
L. To create a new single species genus, Swepdovirus
M. [bookmark: _Hlk167104377]To create one new species in the genus Liebevirus
N. [bookmark: _Hlk167105119]To create a new family, Casidaviridae

Taxonomic Proposals: 

A. To create a new genus, Gardenstatevirus, with two species

Origin of the name of this taxon:  This taxon was named after a virus of its type Microbacterium phage GardenState

[bookmark: _Hlk167026579]Historical aspects: Microbacterium siphophage GardenState was isolated from soil from New Jersey by Paulina Onisko using Microbacterium sp. ISAT203 as the host at James Madison University, Cranford, NJ.  It is temperate and was isolated as part of the Science Education Alliance-Phage Hunters Advancing Genomics and Evolutionary Science program.   Phage GardenState is a member of the EH cluster as defined by The Actinobacteriophage Database and possesses 11 nt 3' Sticky Overhangs (CGGGGAGGCAT).

Genomic characterization:

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

	Microbacterium phage GardenState
	MT952845.1
	45.4
	70.0
	76
	100
	100

	Microbacterium phage IAmGroot
	MK880124.2
	45.6
	70.0
	75
	93.8
	96.0

	
	
	
	
	
	
	


(*) determined using VIRIDIC [3]
(**) determined using CoreGenes 3.5 [6]

Electron micrograph: N/A

B. To create a new genus, Percivalvirus, with two species


Origin of the name of this taxon:  This taxon was named after a virus of its type Microbacterium phage Percival

Historical aspects: Microbacterium siphophage Percival was isolated from soil from Cabot, PA USA by Johnathon Schiebel (University of Pittsburgh) using Microbacterium foliorum NRRL B-24224 as the host at James Madison University, Cranford, NJ.  It is temperate and was isolated as part of the Phage Hunters Integrating Research and Education program.   Phage Percival is a member of the EH cluster as defined by The Actinobacteriophage Database and possesses 11 nt 3' Sticky Overhangs (CGGGGAGGCAT).

Genomic characterization:

	Phage name
	INSDC 
	Size (kb)
	%G+C
	Protein 
	Overall % DNA sequence identity (*)
	Overall % homologous proteins (**)

	Microbacterium phage Percival
	MH271308.1
	47.4
	69.6
	74
	100
	100

	Microbacterium phage Floof
	MH271298.1
	48.5
	69.0
	80
	69.1
	81.1

	
	
	
	
	
	
	


(*) determined using VIRIDIC [3]
(**) determined using CoreGenes 3.5 [6]

[image: ]
Electron micrograph: Electron micrographs of negatively stained Microbacterium phage Percival (https://phagesdb.org/phages/Percival/).   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.  

C. To create a new single species genus Mabodamacavirus

Origin of the name of this taxon:  This taxon was named after the first virus of its type Microbacterium phage Mabodamaca

Historical aspects: Microbacterium phage Mabodamaca was isolated from soil by Edwin Vazquez (University of Puerto Rico at Cayey) using Microbacterium foliorum NRRL B-24224 as the host.  It is temperate and was isolated as part of the Science Education Alliance-Phage Hunters Advancing Genomics and Evolutionary Science program.   Phage Mabodamaca is a member of the EH cluster as defined by The Actinobacteriophage Database and possesses 11 nt 3' Sticky Overhangs (CGGGGAGGCAT).

Genomic characterization:

	Phage name
	INSDC 
	Size (kb)
	%G+C
	Protein 
	Overall % DNA sequence identity (*)
	Overall % homologous proteins (**)

	Microbacterium phage Mabodamaca
	OR613467.1
	49.0
	69.8
	73
	100
	100



Electron micrograph: N/A

D. To create a new genus, Barnstormervirus with two species

Origin of the name of this taxon:  This taxon was named after the first virus of its type Microbacterium phage Barnstormer

Historical aspects: Microbacterium phage Barnstormer was isolated from soil from Edinburg , VA, by Timothy Joseph Edelman using Microbacterium sp. ISAT203 as the host at James Madison University.  It is temperate and was isolated as part of the Science Education Alliance-Phage Hunters Advancing Genomics and Evolutionary Science program.   Phage Barnstormer is a member of the EH cluster as defined by The Actinobacteriophage Database and possesses 11 nt 3' Sticky Overhangs (CGGGGAGGCAT).

Genomic characterization:

	Phage name
	INSDC 
	Size (kb)
	%G+C
	Protein 
	Overall % DNA sequence identity (*)
	Overall % homologous proteins (**)

	Microbacterium phage Barnstormer
	OQ190478.1
	46.9
	69.5
	77
	100
	100

	Microbacterium phage Caron
	OQ190481.1
	47.7
	70.1
	80
	80.5
	87.0

	
	
	
	
	
	
	


(*) determined using VIRIDIC [3]
(**) determined using CoreGenes 3.5 [6]

Electron micrograph: N/A


E. To create a new single species genus Honkvirus

Origin of the name of this taxon:  This taxon was named after the first virus of its type Microbacterium phage Honk

Historical aspects: Microbacterium phage Honk was isolated from soil from New Jersey by Megan Ulbrich using Microbacterium foliorum NRRL B-24224 as the host at University of Pittsburgh.  It is temperate and was isolated as part of the Science Education Alliance-Phage Hunters Advancing Genomics and Evolutionary Science program.   Phage Honk is a member of the EH cluster as defined by The Actinobacteriophage Database and possesses 11 nt 3' Sticky Overhangs (CGAAGCGGCAT).

Genomic characterization:

	Phage name
	INSDC 
	Size (kb)
	%G+C
	Protein 
	Overall % DNA sequence identity (*)
	Overall % homologous proteins (**)

	Microbacterium phage Honk
	MW862981.1
	50.2
	70.3
	82
	100
	100




[bookmark: _Hlk167090546]Electron micrograph: N/A

F. To create a new single species genus Cenunavirus 

Origin of the name of this taxon:  This taxon was named after the first virus of its type Microbacterium phage Cen1621

Historical aspects: Microbacterium phage Cen1621 was isolated from soil by Ketsy M. Torres-Arroyo using Microbacterium foliorum NRRL B-24224 as the host at the University of Puerto Rico at Cayey.  It is temperate and was isolated as part of the Science Education Alliance-Phage Hunters Advancing Genomics and Evolutionary Science program.   Phage Cen1621 is a member of the EH cluster as defined by The Actinobacteriophage Database and possesses 11 nt 3' Sticky Overhangs (CGAGGCGGCAT).

Genomic characterization:

	Phage name
	INSDC 
	Size (kb)
	%G+C
	Protein 
	Overall % DNA sequence identity (*)
	Overall % homologous proteins (**)

	Microbacterium phage Cen1621
	ON970568.1
	49.4
	70.7
	75
	100
	100




Electron micrograph: N/A  

G. To create a new species in Baileybluvirus

Origin of the name of this taxon:  N/A

Historical aspects: The genus Baileybluevirus was established through Taxonomy Proposal 2022.011B.Baileybluevirus_ng

Genomic characterization:

	Phage name
	INSDC 
	Size (kb)
	Protein 
	Overall % DNA sequence identity (*)
	Overall % homologous proteins (**)

	Arthrobacter phage BaileyBlu
	OL455900.1
	40.4
	61
	100
	100

	Arthrobacter phage CallinAllBarbz
	OR553891.1
	41.2
	62
	78.8
	91.8


(*) determined using VIRIDIC [3]
(**) determined using CoreGenes 3.5 [6]


Electron micrograph: N/A  

H. To create seven new species in the genus Yangvirus

Origin of the name of this taxon:  N/A

Historical aspects: The genus Yangvirus was created through Taxonomy Proposal 2019.093B

Genomic characterization:

	Phage name
	INSDC 
	Size (kb)
	Protein 
	Overall % DNA sequence identity (*)
	Overall % homologous proteins (**)

	Arthrobacter phage Yang
	MH834629.1
	43.2
	68
	100
	100

	Arthrobacter phage Janeemi
	ON970616.1
	43.9
	69
	69.8
	79.4

	Arthrobacter phage Tuck
	OP820474.1
	44.0
	69
	67.9
	82.3

	Arthrobacter phage Berrie
	PP208921.1
	43.8
	69
	70.6
	77.9

	Arthrobacter phage Ascela
	OQ709218.1
	44.2
	71
	73.9
	83.8

	Arthrobacter phage Cassia
	OQ709212.1
	44.3
	69
	83.0
	88.2

	Arthrobacter phage TforTroy
	PP208923.1
	43.7
	69
	82.4
	86.8

	Arthrobacter phage Nitro
	OR553895.1
	44.4
	70
	71.6
	86.8


(*) determined using VIRIDIC [3]
(**) determined using CoreGenes 3.5 [6]


Electron micrograph: N/A  

I. To create two new species in the genus Manhattanvirus

Origin of the name of this taxon:  N/A

Historical aspects: The genus Manhattanvirus was created through Taxonomy Proposal 2022.010B.Azeevirinae_nsf.  These are temperate phages belonging to 

Genomic characterization:

	Phage name
	INSDC 
	Size (kb)
	Protein 
	Overall % DNA sequence identity (*)
	Overall % homologous proteins (**)

	Arthrobacter phage DrManhattan
	MH834610.1
	42.6
	72
	100
	100

	Arthrobacter phage VResidence
	OP434455.1
	42.2
	70
	63.8
	77.8

	Arthrobacter phage Wildwest
	OR521060.1
	43.7
	65
	66.4
	77.8

	
	
	
	
	
	


(*) determined using VIRIDIC [3]
(**) determined using CoreGenes 3.5 [6]


Electron micrograph: N/A
  
J. To create a new single species genus, Emotionvirus

Origin of the name of this taxon:  This taxon was named after the first virus of its type Arthrobacter phage Emotion

Historical aspects: Microbacterium phage Emotion was isolated from soil from Lakewood, CA USA by Dominic Garza and Michelle Zorawik using Arthrobacter sulfureus ATCC 19098 as the host at University of California, Los Angeles.  It is temperate and was isolated as part of the Science Education Alliance-Phage Hunters Advancing Genomics and Evolutionary Science program.   Phage Emotion is a member of the AZ cluster/AZ4 subcluster as defined by The Actinobacteriophage Database and possesses 11 nt 3' Sticky Overhangs (CGAAGCGGCAT).  While it lacks an integrase all other members of the AZ Cluster have one.

Genomic characterization:

	Phage name
	INSDC 
	Size (kb)
	Protein 
	Overall % DNA sequence identity (*)
	Overall % homologous proteins (**)

	[bookmark: _Hlk167097527]Arthrobacter phage Emotion
	OQ709216.1
	45.1
	73
	100
	100



[image: ]
Electron micrograph: Electron micrographs of negatively stained Arthrobacter phage Emotion (https://phagesdb.org/phages/Emotion/).   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.  

K. To create a new single species genus, Hilgardvirus 

Origin of the name of this taxon:  This taxon was named after the ring road (Hilgard Ave) around the UCLA campus where the first virus of its type Arthrobacter phage VroomVroom was isolated

Historical aspects: Arthrobacter phage VroomVroom was isolated from soil from Los Angeles, CA US by Dominic Garza using Arthrobacter sulfureus ATCC 19098 as the host at the University of California, Los Angeles.  It is temperate and was isolated as part of the Science Education Alliance-Phage Hunters Advancing Genomics and Evolutionary Science program.   Phage VroomVroom is a member of the AZ Cluster/Subcluster AZ4 as defined by The Actinobacteriophage Database and possesses 11 nt 3' Sticky Overhangs (CGAACTGGCAT).  Unlike the majority of Cluster AZ members, VroomVroom does not have an identifiable integrase gene.

Genomic characterization:

	Phage name
	INSDC 
	Size (kb)
	%G+C
	Protein 
	Overall % DNA sequence identity (*)
	Overall % homologous proteins (**)

	Arthrobacter phage VroomVroom
	OQ938592.1
	43.2
	66.9
	66
	100
	100



[image: ]
Electron micrograph: Electron micrographs of negatively stained Arthrobacter phage VroomVroom (https://phagesdb.org/phages/VroomVroom/).   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.  

L. To create a new single species genus, Swepdovirus

Origin of the name of this taxon:  This taxon was named after the first virus of its type Arthrobacter phage SWEP2

Historical aspects: Arthrobacter phage SWEP2 was isolated from soil from New Jersey by C. Ruan (College of Land Science and Technology, China Agricultural University, 
Beijing, China) using  Arthrobacter sp. 5B as the host.   

Genomic characterization:

	Phage name
	INSDC 
	Size (kb)
	Protein 
	Overall % DNA sequence identity (*)
	Overall % homologous proteins (**)

	Arthrobacter phage SWEP2
	ON528933.2
	43.4
	64
	100
	100




Electron micrograph: N/A  

M. To create one new species in the genus Liebevirus

Origin of the name of this taxon:  N/A.

Historical aspects: The genus Liebevirus was created through Taxonomy Proposal 2019.093B

Genomic characterization:

	Phage name
	INSDC 
	Size (kb)
	Protein 
	Overall % DNA sequence identity (*)
	Overall % homologous proteins (**)

	Arthrobacter phage Liebe
	MK061413.1
	45.8
	69
	100
	100

	Arthrobacter phage MaGuCo
	OQ709203.1
	43.9
	63
	87.1
	84.1

	
	
	
	
	
	


(*) determined using VIRIDIC [3]
(**) determined using CoreGenes 3.5 [6]


Electron micrograph: N/A  


N. To create a new family, Casidaviridae

Origin of the name of this taxon:  This taxon is named in honour of American industrial microbiologist Lester E. Casida Jr. (b. 1928, Columbia, Mo.; d. 2017, State College, PA). “Earl received B.S., M.S., and Ph.D. degrees in Bacteriology from the University of Wisconsin. He was a Research Scientist for Pabst Laboratories, Abbott Laboratories, and Pfizer. At Pfizer, he developed and patented the first commercial fermentation for the production of the amino acid, L-lysine. Subsequently, he was a Professor of Microbiology at the Pennsylvania State University for 36 years. He taught and did research in the fields of Industrial Microbiology and Microbial Ecology, and wrote a textbook on Industrial Microbiology that is still widely used today.”
[image: ]
(Photo copied from https://www.legacy.com/us/obituaries/centredaily/name/lester-casida-obituary?id=7756461)

Rationale:  This group of temperate phages together with the genus Zetavirus, share ≥7.9% DNA sequence similarity and 6 homologous proteins and therefore fulfil the criteria which we have established for recognizing a new family. 
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