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Evidence of a UV Resistance Gene in Phages of Clusters AZ, EH, EB, and BH
Hannah Kang, Noah Graham, Sophie Nuckowski, Sarah Bonver, Jarod Olay, Shreya Sawant, Praneel Bonthala, Krisanavane Reddi, Daniel Velez-Ramirez, Tejas Bouklas
Bacteriophages, or phages, can infect and lyse bacteria, harboring great potential for therapeutic and agricultural innovations. Temperate phages, like the novel phage LadyAstra (LA), may be prompted to leave the dormant lysogenic cycle and lyse their host through prophage induction. Factors such as ultraviolet (UV) radiation can induce prophages by damaging host DNA, triggering an SOS response in the bacteria. UV radiation causes DNA damage in phages as well, but mechanisms behind actinobacteriophage responses to UV stress remain largely unexplored. We performed UV exposure experiments on LA, and found that it exhibits some resistance to irradiation. Genome annotation revealed that LA contains an SprT-like protease common to pham 1210, a phage group sharing a gene known to repair DNA damage. Bioinformatic analyses were conducted on a sample of phages with an SprT-like protease from pham 1210, and found that these phages share variable amounts of genomic variability. LA was most similar in nucleotide sequence and protein structure to phages within the same subcluster (AZ4), inferring a similar level of UV resistance attributed to the SprT-like protease in those phages. Phages within the same subclusters exhibit high nucleotide and protein sequence similarities while inter-subcluster phages display variability in genomes and overall dissimilarity in content. We found that a diverse group of subclusters, across different life cycles and hosts, share the Sprt-like protease gene. This high conservation suggests a strong evolutionary advantage for phage survival. Identifying specific functional UV resistance mechanisms provides insight to phage adaptation and survival in high UV environments.




