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Genes under positive selection in Escherichia coli.

Petersen L, Bollback JP, Dimmic M, Hubisz M, Nielsen R.

Bioinformatics Centre, University of Copenhagen, Copenhagen DK -2200, Denmark. Ipe@binf.ku.dk
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We used a comparative genomics approach to identify genes that are under positive selection in six strains of Escherichia coli and Shigella
flexneri, including five strains that are human pathogens. We find that positive selection targets a wide range of different functions in the E.
coli genome, including cell surface proteins such as beta barrel porins, presumably because of the involvement of these genes in evolutionary
arms races with other bacteria, phages, and/or the host immune system. Structural mapping of positively selected sites on trans-membrane
beta barrel porins reveals that the residues under positive selection occur almost exclusively in the extracellular region of the proteins that are
enriched with sites known to be targets of phages, colicins, or the host immune system. More surprisingly, we also find a number of other
categories of genes that show very strong evidence for positive selection, such as the enigmatic rhs elements and transposases. Based on
structural evidence, we hypothesize that the selection acting on transposases is related to the genomic conflict between transposable

elements and the host genome.
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