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Novel phages from a Desert Environment
Kennedi Piper, Alivia Abernathy, Nathaniel Jobe, Ashley Bradshaw, Ella Eleven, Marisa Garcia, Cassandra Skaar, Casia Esparza, Linda C DeVeaux, Kaarin Goncz, Joel Sharbrough
New Mexico Institute of Mining and Technology (NMT) joined the SEA-PHAGES Phage Discovery in Cohort 13.5, with the first class held in the Fall semester of 2021 and continued on to the second semester of Bioinformatics. Seven undergraduates and one graduate student participated in this inaugural offering. From soil samples obtained from various locations around the NMT campus and greater Socorro, NM, eight unique phages infecting the host Gordonia rubripertincta NRRL B-16540 were isolated, most through direct isolation with no enrichment.  DNA restriction analysis verified the independence of phages isolated from the same environmental sample.  Electron microscopy also revealed a range of phage morphologies: seven phages were identified as Siphoviridae; six were isometric, but one (GordonGobbler) has a prolate head, and another one (Duff) is a member of the Myoviridae group. Two of the Siphoviridae were chosen for sequencing. LilyPad has a circularly permuted genome and belongs to the DG1 subcluster. It exhibits just 82.8% gene content similarity to the most closely related phage (the Madi phage, isolated from Pittsburgh, PA) in the PhagesDB database. PokyPuppy has a genome with direct terminal repeats, and belongs to the CS2 subcluster of lytic phages. The most closely related phage, the RoyalG phage (isolated from Duluth, MN), exhibits only 86.7% gene content similarity to PokyPuppy. Both sequenced phages were the most divergent members of their subclusters, with many novel genes annotated in both genomes, making them valuable phylogenetic landmarks for characterizing phage diversity. NMT represents the first University in New Mexico to take part in the SEA-PHAGES program, demonstrating the potential for investigating the unique, dryland phage ecology and evolution in the American Southwest. Based on this successful offering, NMT plans to expand the program to double the enrollment for Fall 2022.
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