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ABSTRACT

Burkholderia pseudomallei (Bps) is a Gram-negative bacterium that causes
melioidosis, an highly infectious disease with high incidence in the populations in the
northern and north-eastern parts of Thailand. Successful treatment of melioidosis is difficult
due to high intrinsic resistance of Bps to most antibacterial agents. It has been suggested
that the antimicrobial resistance of this organism may result from poor permeability of the
porin  BpsOmp38 channel located abundantly in the outer membrane (OM) of the
bacterium. In this study, we employed two-fold microbiological assay to show that the
clinical Bps strain was resistant to most antimicrobial agents and sensitive only to
ceftazidime and meropenem. An E. coli, expressing BpsOmp38, exhibited considerably lower
antimicrobial susceptibility than the control strain. In addition, mutation of Tyr119, the most
prominent pore-lining residue in BosOmp38, markedly increased drug susceptibility of the E.
coli, substitution with Ala (mutant BpsOmp38Y119A), while substitution with Phe (mutant
BpsOmp38Y119F) caused decreased membrane permeability. BLM measurements suggested
that the higher permeability of BosOmp38Y119A was caused by widening of the pore interior
through removal of the bulky side chain. In contrast, the lower permeability of
BpsOmp38Y119F was caused by introduction of the hydrophobic side chain (Phe), increasing
the ‘greasiness’ of the pore lumen. Considerably, liposome swelling assays showed high
permeability to ceftazidime and meropenem was observed, these being agents to which Bps

is sensitive. No permeability of other antibiotics was observed.
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