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Abstract

Colony morphology variation of Burkholderia pseudomallei is a reversible
phenomenon that is a notable feature of a proportion of primary clinical cultures from
patients with melioidosis. We hypothesized that this process was important to survival
in vivo, and undertook this study to define proteins that were differentially expressed
in colony morphology variants, and to provide proof of concept that one or more of
these proteins are involved in survival under adverse conditions. In our preliminary
study, we generated isogenic colony morphology types Il and 111 from B.
pseudomallei strain 153, type |, and compared their protein expression using 2D gel
electrophoresis. Numerous proteins were differentially expressed, the most prominent
of which were flagellin, arginine deiminase (AD) and carbamate kinase (CK) which
were over-expressed in isogenic types Il and 111 compared with parental type I. AD
and CK (encoded by arcA and arcC) are components of the arginine deiminase
system (ADS), which catalyzes arginine to ornithine, ammonia, and CO, with the
generation of ATP. We hypothesized that the ADS system facilitated adaptation and
survival in challenging environments. In this study, reverse transcriptase analysis of
parental type I strain 153 demonstrated that both AD and CK were highly induced
when B. pseudomallei was cultured in medium with arginine, maintained in distilled
water or exposed to a low oxygen concentration, we constructed arcA or arcC
defective mutants by using a novel pEXKm5-based allele replacement strategy.
Comparison of wild type and arcA or arcC defective mutants in a range of adverse
laboratory conditions demonstrated that the B. pseudomallei ADS system was
associated with survival in acid, although that genes did not appear to play a major

role in intracellular survival or replication within the mouse macrophage cell line



J774A.1. These data provide novel insights into the proteomic alterations during the

process of morphotype switching, and provide support for the idea that this may be

associated with a fitness advantage in vivo.
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