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ABSTRACT

Melioidosis, a serious infection caused by Burkholderia pseudomallei, is a leading cause of community-
acquired sepsis in Northeast Thailand, and the commonest cause of death from community-acquired
pneumonia in the Top End of Northern Australia. The causative organism is a Gram-negative, motile
bacillus that is a facultative intracellular pathogen. Expression of flagella has been defined as a
virulence determinant for B. pseudomallei in an animal model, but detailed study of flagella and
motility in vitro has not been reported. The aim of this study was to undertake an in-depth examination
of flagella expression and motility in vitro for a large population of clinical B. pseudomallei isolates.
The principle methodologies used were motility agar assays, flagella staining followed by microscopic
observation and counting, and delineation of motility using Real Time Microscopy. These were related
to factors such as colony morphology on Ashdown’s and swarm agar. B. pseudomallei demonstrated
swarm and swim motility but was negative for twitching motility. Swim motility was ubiquitous for the
clinical isolate collection, although swarming was apparently absent in a small minority of isolates.
Flagella expression was defined over a growth curve, and was found to be a highly regulated process in
which expression was lowest in lag and very early exponential growth phase, peaking at 8-10 hours.
Flagella expression was strongly influenced by position within a colony on swarm agar; expression was
significantly higher in bacterial cells from the edge compared with the colony centre. Marked inter-and
intra-strain variability in swarm motility was observed. This was related in part to the morphology of
the colony which was highly variable, indicating variable states of flagella expression even within small
regions of the colony. There was no evidence of hyper-flagellation or change in bacterial microscopic
morphology in bacteria from the edge of a swarm colony, as previously described for Proteus or
Serratia spp. For flagella-positive cells, the majority expressed a single polar flagellum (around 75%).
B. pseudomallei can undergo a reversible switch in colony morphology in response to environmental
stress which is likely to be related to changes in phenotype. Flagella expression was examined for two
isogenic colony variants (termed Types III and VI) of two clinical B. pseudomallei isolates (strains 153
and 164, parental morphotype Type I). Differences were seen between parental and isogenic variant
morphotypes in terms of the number of flagella expressed. However, the changes seen were not
consistent between assays testing change during growth in broth and those in a swarm colony. This
could indicate that the presence of flagella is phenotypically plastic, and may become either up- or
down-regulated in response to environmental signals.
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