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Integration of genome sequencing and mass spectrometry to develop a pipeline for characterization of the phage bacteria system 
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Mycobacteriophages Cosmolli16 (B1), FrenchFry (B2), Grand2040 (B1), and Hughesyang (J) were isolated during fall 2014 and fall 2015 and selected for genome annotation during spring 2016. Open reading frames (ORFs) were called using the bioinformatics software programs DNA Master, Glimmer, GeneMark, BLAST, Phamerator and Starterator. Functions of the ORFs were assigned based on homology to previously characterized proteins, location in the genome, or the presence of conserved protein motifs, using programs such as BLAST, HHPred and Phamerator. Rosebush, a well characterized phage from cluster B2, served as a reference for comparison of putative homologous proteins and functional annotation of FrenchFry.

In addition, phage proteins of phages from diverse clusters were investigated using mass spectrometry. Two software programs (X! Tandem and Mascot) with combinations of distinct databases were employed to identify peptides obtained from the phage-bacteria mixture. A comparison among the results revealed that the number of peptides identified was dependent upon the selection of software and database used to analyze and process the data. 

To date, eighty four mycobacteriophages have been isolated and archived at Purdue University and nineteen have been sequenced. A pipeline for phage characterization and analysis is under current development. During the upcoming summer, genomic DNA from the remaining phages will be isolated and sequenced through the Purdue Genomics Core Facility. The core facility will use a new service, “WideSeq,” at a cost of $20.00 per sample and a requirement of 10ng of DNA. The data obtained from the sequenced phage genomes will be analyzed in conjunction with peptide data from mass spectrometry using the method above to identify novel proteins critical for mediating phage-host interactions. 





