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Abstract
Project Code : RMU5080015
Project Title : Molecular analysis of Burkholderia pseudomallei type Ill secreted
proteins and actin-based motility
Investigator : Assoc. Prof. Sunee Korbsrisate
Department of Immunology
Faculty of Medicine Siriraj Hospital
Mahidol University, Bangkok 10700
E-mail Address : grsks@mahidol.ac.th

Project Period: 3 years 2006-2009

Burkholderia pseudomallei is a causative agent of melioidosis, a severe and
fatal human infectious disease which is endemic in Southeast Asia and Northern
Australia. In Thailand, 2,000 to 3,000 new cases are diagnosed every year. The
incidence of clinical melioidosis is estimated to be 3.6-5.5 cases per 100,000 per annum
in the northeastern part of Thailand. The infection is primarily acquired via the
inoculation and inhalation. The most severe form of melioidosis leads to death in
approximately 40-50% of patients in Thailand despite optimal antibiotic therapy.

The main objective of this study is to investigate a B. pseudomallei virulence
factor called BimA (Burkholderia Intracellular Motility) and the proteomic profiling of B.
pseudomallei under salt stress. BimA protein was identified as a bacterial virulence
factor involved in actin-based motility of B. pseudomallei inside host cell. Data obtained
from this study has important implications for the design and reliability of bimA based
tests to differentiate between Burkholderia species and highlight the existence of
polymorphisms that have the potential to influence actin binding and assembly for B.
pseudomallei intercellular spread and virulence. For proteomic study, we report the first
dataset of the secretome of B. pseudomallei and its alterations during salt stress. These
findings may provide some novel insights into the adaptive response of this
microorganism to survive during the salt stress. Further characterizations and functional
analyses of these altered proteins may lead to identification of new therapeutic targets

or vaccine development.

Keywords : Burkholderia pseudomallei , BIimA, salt stress, proteomic
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Burkholderia pseudomallei is a causative agent of melioidosis, a severe and
fatal human infectious disease which is endemic in Southeast Asia and Northern
Australia. Melioidosis is one of the most important causes of fatality from bacteremia in
the northeastern part of Thailand. In northeastern Thailand alone, an estimated 20% of
community acquired septicemia and approximately 40% of deaths due to the
complications associated with bacterial sepsis can be attributed to B. pseudomallei. This
bacterial pathogen is able to persist in the host for a long time and develop severe
disease later in life when the host immune system is weakened. Latent infection or
relapse is believed to result from the ability of B. pseudomallei to invade non-phagocytic
cell and to survive and replicate within phagocytes. The mechanism that B.
pseudomallei generates to survive within host cells, especially phagocytes is largely

unknown.

In common with other intracellular pathogens such as Listeria monocytogenes
and Shigella flexneri, B. pseudomallei can induce continuous polymerization of actin at
one pole of the bacterial cell (1,2). This process results in the formation of B.
pseudomallei-containing host cell membrane protrusions that may facilitate cell-to-cell
spread and promote multinucleated giant cell (MNGC) formation. Recently, a bacterial
factor (BimA, Burkholderia intracellular motility A) required for this process has been
identified (3). This protein was localized at the pole of the bacteria at which actin tails
formed inside cells. Studies on actin-based motility will increase our understanding of
how B. pseudomallei exploits host cells and may lead to the design pharmacological

agents to inhibit intracellular proliferation and cell-to-cell spread of the organism.

Natural diversity exists in the prevalence and sequences of bacterial factors
required for actin-dependent movement, such as Listeria ActA, Shigella and entero
invasive Escherichia coli IcsA etc. The impact of polymorphisms on actin assembly, cell-
to-cell spread, and pathogenesis is ill defined. The BimA orthologues described to date
contain variable numbers and types of a proline-rich motif, and variation in the number
of such motifs has been related to the efficiency of actin assembly by entero
hemorrhagic E. coli TccP and Listeria ActA. In this study, we sampled the prevalence

and sequence of BimA in clinical and environmental isolates of B. pseudomallei, both to



evaluate the reliability of differential PCR tests differential PCR tests based on bimA and
to examine the conservation of motifs and domains predicted to be important for the
subversion of actin dynamics by this factor. The data generated from this study has

been published in Journal of Clinical Microbiology 2008; 46: 2418-2422 (attach #1).

Regarding its survival, B. pseudomallei as a saprophyte, is a difficult micro-
organism to kill and can survive in soil and water for many years (4). Therefore, it must
have adaptive mechanisms to survive in these environments even with various stresses
due to environmental changes (e.g., alterations in salt contents, osmolarity, pH, etc.).
However, these mechanisms of its adaptive response to environmental changes remain
largely unknown. We therefore conducted to explore adaptive response in B.
pseudomallei during a salt stress. After the stationary phase was reached, the bacteria
were grown further with or without an addition of NaCl (at a final concentration of 150
mM) to the fresh culture medium. The secreted proteins were then isolated and
analyzed by a gel-based proteomics method. Using this approach, a number of
secreted proteins with altered levels were identified. The data has been written and
accepted to be published in Biochemica et Biophysica Acta 2009; 1794: 898-904 (attach
#2).
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