LARGE-SCALE ANALYSIS OF THE CORRELATION BETWEEN THE CODON BIASES OF BACTERIA AND PHAGE GENES
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Previous studies have found that bacteriophages which infect the same host organism exhibit similar codon and tetranucleotide usage.  Moreover, a correspondence between the codon bias of phage and host has been observed suggesting that the phage is under selective pressure to adapt to the bias of the host.  Thus far, only a few select bacteriophages or a few representatives for a particular host organism have been considered.  Herein we present the results of an exhaustive analysis in which all of the publicly available bacteriophage and bacterial genomes were considered; codon usage comparisons were conducted at both the whole genome level as well as gene-by-gene for all 371,856 phage-bacteria pairs.  While the vast majority of bacteriophages exhibit codon biases similar to other bacteriophages infecting the same host, their codon usage pattern is typically more similar to non-host bacterial species rather than their host species; this suggests that the bacteriophage’s codon usage is likely in response to a particular gene or set of genes in its host rather than the overall codon preference of the host species.  Thus, we examined the genes that had the highest correspondence between bacteriophage and host revealing functional and evolutionary insights.
