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There’s no such thing as overpacking: do phages compensate for GC content mismatch by bringing their own tRNAs?
Rahaf Alqahtani, Katelynn Csanadi-Schwartz, Arushi S Dalal, Rojin Najmabadi, Ibrahim Qalawee, Piper Sweeney, Elshaday Behailu, Davis W Cappabianca, Marina S Fahim, Jonathan M Franklin, Meleca H Gluckman, Christina J Levine, Nyia Martin, Nick Milza, Maureen Pajunar, Alizay A Rizvi, Abraham Samuel, Anthony Smith, Francesca E Swann, Nathania R Torres, Liliane Ventrone, Laura Ventura, Madeleine Wroe, Chris Mayer-Bacon, Ivan Erill, Steven M Caruso
The Streptomyces bacteriophage TunaTartare is a member of the cluster BK. The phage’s genome, and that of other cluster BK phages, is quite different from other Streptomyces infecting bacteriophages. TunaTartare’s genome varied enough that host-based GeneMark program predictions did not prove useful for our annotations. Instead, a GeneMarkS self-trained model of TunaTartare was used. A likely explanation for this is the low GC content of these phages compared to their hosts, which alters their codon usage patterns. The GC content may vary from the host because of a possible recent jump from a different host with a lower GC content. However, it was also noted that the phage encodes its own tRNAs and could therefore potentially use a different set of codons from that of its host. This would enable the phage to infect a broader range of bacteria, and might also explain a sustained difference in GC content. Cluster BK phages have roughly ten times as many tRNA genes as phages in other Streptomyces infecting clusters surveyed in PhagesDB (clusters BA-BR and two additional singletons). Of note, cluster BE phages, which have a similarly low GC content, also encode a high number of tRNAs. Cluster BE phages encode 43-46 tRNAs, similar to cluster BK phages, which have 33-38 tRNA genes. This supports the second hypothesis, that the low GC content may be evidence of a broad host range made possible by the large amount of tRNAs. Surveyed Streptomyces phages average approximately 67% GC, similar to Streptomyces species, which range from 69-78%. Clusters BK and BE have GC contents well below Streptomyces species, with 48.3% and 49.5%, respectively. Phamerator will be used to analyze similarities and differences in genome architecture between the BK and BE clusters, and the rest of Streptomyces-infecting clusters. We hope to investigate the similarities between these two clusters, the relevance of their variation in GC content from their host, and the high number of tRNA encoding genes in their genomes.
image2.jpg




image3.jpg




image4.jpg




image5.jpg




image6.jpg




image1.jpg








