Sequence based classification of bacteriophage
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Increased bacteria resistance to antibiotics treatment represents emerging problem in medical care. The promising way is to make use of viruses, that infect bacteria, also called bacteriophages. The main purpose of this research is identification of hosts of particular bacteriophage from its genomic sequence.  We based our classification on genes that are specific to certain genera of host. 

We downloaded Fasta records from NCBI, Viralzone and Phagedb databases with information about their hosts. Prokka software was using to extract genes from genomic sequences. We created subsets of most common hosts across our dataset. Next step was generating of clusters of similar genes using Markov clustering. Each phage was then represented as a binary vector, where each component indicate if the phage contains a gene from the cluster. Finally, we generated binary classificators for this reduced representation.

We propose the computational pipeline, that produces classification models for prediction of host from phage sequences. We believe that our pipeline will provide deeper insight into molecular mechanisms of phages, mainly their ability to infect specific genera of bacteria.

