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ABSTRACT

Burkholderia pseudomallei, the causative agent of melioidosis, is a Gram-
negative facultative intracellular pathogen that can subvert the host actin machinery to
promote its movement within and between cells in the absence of immune surveillance.
Actin-based motility of B. pseudomallei requires the BimA protein (BimA,), and
orthologues with distinct N-terminal sequences have been reported to exist in the closely
related species B. thailandensis and B. mallei. BimA from these Burkholderia strains can
restore actin tail formation in a B. pseudomallei bimA mutant, suggesting that they are
functional despite divergence in their primary sequence. In this study, the prevalence and
sequence diversity of bimA in 99 clinical and environmental isolates of B. pseudomallei to
identify conserved motifs and domains was investigated. BimA was found in all strains
examined, though variation was detected in a number of predicted casein kinase II
phosphorylation sites (PDASX) and the presence of a 13 residue direct repeat. Proline-rich
motifs and WASP-homology (WH)-2 domains predicted to be involved in actin binding
were conserved. A B. mallei-like bimA allele (12%) was identified in a subset of B.
pseudomallei isolates that were restricted to Northern Australia, though not specific to any
multilocus sequence type (ST). The role of the above motifs in actin binding,
polymerization and intracellular motility was evaluated using defined mutants and purified
proteins. The WH2 domains were found to be required for actin binding, polymerization
and intracellular motility. The 13 amino acid repeat and a PRM1 motif were not required
for these processes. PDASX domain was not required for actin binding, but acted in an
additive manner to promote actin polymerization in vitro. In addition to defining the
structural requirements for actin-based motility of B. pseudomallei, the role of a central
acidic (CA) domain that was uniquely present in B. thailandensis BimA was also
examined. Unlike BimA,,, BimA from B. thailandensis recruits and activates the cellular
Arp2/3 complex to polymerize actin in a manner dependent on the CA domain. These data
imply that different strategies for actin-based motility have evolved among closely related
Burkholderia species. Taken together, these data substantially advance our understanding
of the mechanism of actin-based motility of Burkholderia species.
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