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New Rhodococcus and Arthrobacter phages: annotation, lysogens, regulatory elements and unusual sequence coverage behavior within cluster AT.
Leslie Chen, Holly Furnari, Tianyu Gu, Alicia C Huggett, Erin W Kavanagh, Raashmi Krishnasamy, Kendal L Krivinko, Noel Lau, Mason D Miles, Ruhani K Mumick, Alex G Muralles, Aru Rajeevan, Sarah L Simon, Noelle Toong, Siyao Wang, Yue Xu, Nan Zhang, Zachary Zumbo, Jonathan Jarvik, A. Javier Lopez, Swarna Mohan
Bacteriophages are the most abundant biological entities on earth. They have important ecological impact and biomedical applications. To improve our understanding of their biology and evolution, we searched for new phages that infect bacterial hosts Rhodococcus or Arthrobacter. We discovered 3 Rhodococcus phages and 8 Arthrobacter phages, which were sequenced on the Ion Torrent platform. One Rhodococcus phage (Arudococcus) and one Arthrobacter phage (ArthroWeasley) were also sequenced at University of Pittsburgh on the Illumina platform. These two phage genomes were completely annotated; the remainder were assembled and partially annotated pending sequence finishing. ArthroWeasley has a genome of 15680 bp and is closely related to StewieGriff and other members of cluster AN. Arudococcus, has a genome of 46539 bp and is closely related to Espica and other members of cluster CA. We were able to isolate Arudoccoccus lysogens, consistent with the presence of predicted integrase and repressor genes in its genome. We investigated Arudococcus in more detail, using multiple approaches to identify candidate regulatory elements upstream and downstream of the integrase and repressor genes. We identified Rho-independent transcriptional terminators for each strand downstream of the integrase, as well as candidate promoters and binding sites for regulatory factors upstream of both genes. An intriguing observation concerns another Arthrobacter phage, BeatusComedenti, which proved to be closely related to previously known phages Kitkat and KellEzio (98 and 95% coverage, 99 and 98% identity, respectively). KitKat and KellEzio are unusual phages that comprise cluster AT. They exhibited extremely biased read coverage (>95% reverse strand) upon Illumina sequencing (phagesdb.org), but BeatusComedenti coverage (average 248.6) was entirely unbiased in our IonTorrent sequencing. We are investigating whether the difference is due to sequencing platform or variation in genome modifications.
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