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Isolation and Characterization of Refuge, a Novel Cluster A12 Mycobacteriophage from a Northern Maine River
Corey Henderson, Keanna Daniels, Lory Guerrette, Seth Hannigan, Brittnie Hodsdon, Brianna Krystek, Jane Pettit, Mikaela Paluszek, Gabi Riccardi Shortt, Angie Rossignol, Stacy Verrell, Kim Borges
Biology Students at the University of Maine Fort Kent isolated and studied nine mycobacteriophages in 2016-2017 using Mycobacterium smegmatis as the host.  Students used direct plating and enrichment cultures to isolate their phages from soils and river sediments in northern Maine and South Carolina. All of the phages belong to the Siphoviridae family based upon morphology determined by electron microscopy. Genome sequencing of three phages revealed that they belong to clusters A12, B1, and K1. Refuge, the A12 phage selected for further analysis, was isolated from submerged river sediment in Maine. Refuge’s genome is 53,594 base pairs long, and contains 91 protein-coding genes and one tRNA gene.  Only two other phages belong to the A12 cluster, and BLASTn comparison shows that Refuge is most closely related to phage DarthPhader, a phage isolated from soil at Gonzaga University in Washington. Refuge’s ability to form plaques with M. smegmatis at different incubation temperatures was studied. Refuge formed larger plaques at 37 °C compared to 28 °C, and did not form plaques at 42 °C. Refuge and several other phages isolated at U. Maine Fort Kent were evaluated for host range using the  spot test assay with four mycobacterial hosts: M. abscessus, M. brumae, M. fortuitum, and MCR15, a mycobacterial isolate similar to M. neoaurum that was isolated from the same South Carolina river sample as the K1 phage. None of the phages were able to lyse M. brumae or MCR15. Refuge showed clearing with M. abscessus and M. fortuitum, but a titer assay showed that Refuge did not form plaques with either of these hosts, and so the bacterial killing seen in the spot test was not true infection and lysis. Further work is underway to compare the genome of Refuge to the other two A12 phages, in order to gain insights into this small subcluster.
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