Genomic evolution of Burkholderia cenocepacia ST32 during a decade of chronic CF infection
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Burkholderia cenocepacia causes severe pulmonary infections in cystic fibrosis patients, which persist for years and might develop into fatal septic pneumonia (cepacia syndrome). To devise new strategies to combat this microbe, it is essential to obtain additional knowledge about the pathogenesis of infection. We conducted a comprehensive genomic analysis of 32 Czech isolates of epidemic clone B. cenocepacia ST32, originating from 8 patients.

The analysis identified genes undergoing parallel evolution in multiple patients. Functional predictions for encoded proteins pointed to transition metal metabolism and oxidative stress protection as the key pathways under adaptive evolution during ST32 chronic infection. Surprisingly, the mutations led to attenuation of function; mutations in catalase KatG resulted in impaired detoxification of hydrogen peroxide. Deep sequencing revealed substantial polymorphism in genes of both categories within the pulmonary B. cenocepacia ST32 populations, providing independent evidence for selective advantage conferred by mutations in these pathways. In addition, we identified genomic phenomena characteristic for bacteria evolving into host-dependent pathogens (transposition burst of IS elements, genome reduction).

We conclude that in B. cenocepacia ST32 chronic infections, there is rapid adaptive evolution which apparently affects a different set of genes than in related species B. dolosa (where analogous study was performed). Since the pathways affected by adaptive evolution play role in defence against antimicrobial compounds utilized by immune cells, host immunity appears to shape the progress of B. cenocepacia chronic infection. 
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