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The objective of this study was to characterise a ‘jumbo’ phage isolated from activated 

sludge obtained from Little island, Co. Cork, Ireland. The phage was characterised in 

terms of its bacterial host range across a number of genera, bioinformatic analysis of its 

genome, transmission electron microscopy examination of its morphology and 

proteomic analysis of its virion. Enterobacteria phage vB_PcaM_CBB is a ‘jumbo’ phage 

belonging to the family Myoviridae. It possesses highly atypical whisker-like structures 

along the length of its contractile tail. It has a broad host range with the capability of 

infecting species of the genera Erwinia, Pectobacterium and Cronobacter. With a genome 

of 355,922 bp, excluding a predicted terminal repeat of 22,456 bp, phage CBB is the 

third largest phage sequenced to date (2016). Its genome was predicted to encode 554 

ORFs with 33 tRNAs. Based on prediction and proteome analysis of the virions, 29% of 

its predicted ORFs could be functionally assigned. Protein comparison showed that CBB 

shares between 33 and 38% of its proteins with Cronobacter phage GAP32, coliphages 

PBECO4 and 121Q as well as Klebsiella phage vB_KleM_Rak2. This work presents a 

detailed and comparative analysis of vB_PcaM_CBB of a highly atypical jumbo 

myoviridae phage, contributing to a better understanding of phage diversity and 

biology. CBB is member of a group of phages represented by GAP32 (the first phage of 

this group to be described) and of which the jumbo phages PBECO4, 121Q, Rak2 and 

K64-1 are members. These phages share a number of homologous proteins with those 

found within the Tevenvirinae subfamily. However, due to a low number of core T4 

universal proteins, the lack of an even distribution of homologs along their own 

genomes and the possession of their own species-specific proteins, we propose that 

they should be grouped separately as ‘GAP32viruses’.  
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