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Abstract: Listeria monocytogenes is a pathogenic foodborne bacterium capable of causing invasive 
listeriosis, a disease with a high mortality rate. This bacterium can grow at low temperature and water 
activity, making it challenging to control in food processing environments. Moreover, L. monocytogenes 
can form biofilms and colonize pre-formed biofilms, which contributes to its persistence by providing 
protection from industrially used sanitizers. Bacteriophages (phages) have evolved to infect bacteria in 
biofilms. Consequently, there is interest in developing phage-based biosanitizers to control pathogenic 
bacteria in food processing environments. We genomically and phenotypically characterized a panel of 
nine related lytic Listeria phages to assess their host range, virulence in liquid culture and ability to erode 
axenic L. monocytogenes biofilms. One of the phages, called CKA15, that showed relatively higher 
activity was further tested for its ability to inactivate mature biofilms, to adsorb to its host under 
application-relevant conditions as well as to degrade axenic L. monocytogenes biofilms grown under 
simulated dairy processing conditions (SDPC). CKA15 caused a 2-log reduction in sessile L. 
monocytogenes counts under SDPC. To gain insight into this phage regarding the proteins comprising the 
mature phage particles, the operon structure of the phage genome as well as the infection program of the 
phage and host response to infection, we performed proteogenomic analysis of purified phage particles 
and transcriptomic analysis of phage-infected bacteria using two different RNAseq techniques. We 
detected 29 putative phage particle-associated proteins. The global detection of phage transcriptional start 
sites, promoter motif analysis, sequence analysis of phage gene products, and time-resolved transcript 
abundance during infection enabled us to propose a model wherein the switch from early to late gene 
transcription is mediated by a switch in recognition by the host RNA polymerase from SigA consensus 



sequence early promoters to late promoters involving phage-encoded sigma and anti-sigma factors, which 
are expressed in the middle stages of the phage replicative cycle. This work demonstrates the potential 
utility of a strictly lytic Listeria phage in inactivating L. monocytogenes biofilms in dairy environments 
and contributes to elucidating replication and assembly of a P100-like phage. 
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