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Genome-wide overexpression screen reveals that cluster K6 mycobacteriophage Hammy encodes novel and conserved inhibitors of mycobacterial growth
Kaylia Edwards, Bethany Wise, Isabel Amaya, Ankita Bhattacharya*, Clint H Pablo*, Dmitri Mavrodi*, Vic Sivanathan, Danielle Heller
* University of Southern Mississippi, Hattiesburg MS
Given their vast population size and remarkably diverse genomes, bacteriophages represent important reservoirs of novel gene products. Most genes encoded by phages harbor no recognizable domains and cannot be assigned a function through bioinformatic methods; for most phages, even genes with functional predictions have not yet been experimentally characterized. In the SEA-GENES project, arrayed phage genome libraries are constructed and deployed in systematic overexpression screens to identify from the thousands of uncharacterized gene phamilies, those gene products that can confer some effect on the host bacterium, Mycobacterium smegmatis. Here, we describe the results of a genome-wide overexpression screen to identify gene products encoded by Cluster K6 mycobacteriophage Hammy that can inhibit mycobacterial growth. We identified 24 cytotoxic gene products encoded by Hammy, including 13 whose overproduction resulted in severe reduction or abolition of host growth. As more phage genomes are screened, patterns of phenotypic conservation can be explored. Comparison of our Hammy dataset to a similar genome-wide dataset from related cluster K phage Waterfoul, reveals good behavioral agreement between shared gene phamilies and identifies conserved growth inhibitors of particular interest for follow-up characterization.
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