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Genomic comparisons of a set of diverse bacteriophages isolated from Puerto Rico
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The rich diversity of Puerto Rico´s ecosystems is reflected in the variety of bacteriophages isolated during the ten years of participation of our institution in the SEA-PHAGES Program.  We have isolated hundreds of different phages of which the genomes of 32 have been sequenced.  These include twenty-one mycobacteriophages, ten Gordonia terrae phages, and one Microbacterium phage.  We have streamlined the standard protocols to save time, effort and materials, without sacrificing the pedagogical aspects of the hands-on experience, and the deep-conceptual understanding of the biological processes involved.  We now report on the isolation, characterization, genomic annotation and comparison of five novel Gordonia phages (Yndexa, Sukkupi, Syleon, MelBins and Keelan) and one Microbacterium phage (Zanella).  We have compared their genomes in terms of the gene homology of various highly conserved regulatory and structural genes, and the divergence of others that have apparent essential functions but have probably not been submitted to the same natural selection pressures of the conserved ones.  Among the genes studied are DNA-binding, tape measure and capsid proteins, and lysins.  Three of the seven CR cluster Gordonia phages in PhagesDB are from Puerto Rico (BiPauneto, Sukkupi and Yndexa).  Genome comparisons show that Sukkupi and Yndexa are highly similar, with a few sequence differences on both the left and right ends, indicating a very recent evolutionary divergence from a common ancestor.  MelBins is a DE2 cluster phage and Keelan is from cluster DP, again denoting the diversity of the phages isolated.  Zanella, the Microbacterium phage, has the smallest genome size, at 42,108 bp, which is reflected in its short-predicted tail length based on the number of amino acids comprising the tape measure protein, at only 45 nm versus 325 nm for Syleon.  Our results contribute to understanding the enormous genetic diversity of bacteriophages and the underlying similarities that point to their common evolutionary origin.  
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