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ABSTRACT

Melioidosis is a serious infectious disease caused by a gram-negative soil-saprophyte
Burkholderia pseudomallei. The infection can be fatal in its septicemic form or persist asa
chronic infection. Burkholderia thailandensis is an avirulent organism that is closely
related to B. pseudomallei. In this thesis, a comparative study using these two species was
undertaken.

In the first part of the study, the roles of human macrophages and dendritic cells
(DCs) were investigated in vitro for their association in disease pathogenesis. Intracellular
growth of bacteria and host responses to virulent B. pseudomallei and avirulent B.
thailandensis were analyzed. The results showed that while both bacteria could similarly
multiply inside the DCs, the intracellular growth of B. thailandensis, but not B.
pseudomallei, was significantly suppressed in the macrophages. When the macrophages
were preactivated with IFN-y, a protein that protects against infection in animals, they
acquired a strong suppressive effect against the B. pseudomallei growth. However,
responses of both macrophages and DCs to these 2 bacterial species in terms of
upregulating surface marker expressions (CD80, CD86, and CD11b for macrophages,
CD83, CD86, and CD40 for DCs), cytokine productions (TNF-o and IL-10 for
macrophages; IL-12p70 and IL-10 for DCs) and DC-driven T cell differentiation were
similar. The information suggests that human macrophage and DC responses according to
these parameters are most likely not involved in the disease pathogenesis, but it is
probably associated with the ability of B. pseudomallei to evade killing by professional
phagocytes such as macrophages.

In the second part, the possible involvement of DC-SIGN, a C-type lectin receptor
expressed largely by DC, in melioidosis was investigated. The rationale for investigation
was that some human pathogens can subvert DCs for their own advantage, i.e. utilizing
their carbohydrate to target DC-SIGN. The initia screening for DC-SIGN binding ability
by an assay method using DC-SIGN-Fc chimeric protein in an ELISA-like system showed
that all Burkholderia tested failed to react with DC-SIGN. However, in contrast to the wild
type strain, the LPS mutant lacking type |1 O-polysaccharide component bound strongly to
DC-SIGN. Although the mutant could readily activate DCs, it induced significantly lower
levels of 1L-12p70 and IL-10 production than its wild type counterpart. By contrast, the
wild type and the mutant were indistinguishable from one another in Thl1l-Th2
differentiation. The results suggest that DC activation by B. pseudomallei does not require
DC-SIGN interaction, and the DC-SIGN binding of LPS mutant may have a suppressive
effect on DC cytokine production.

KEY WORDS: Burkholderia. pseudomallei/ Burkholderia thailandensis/ DENDRITIC
CELLY MACROPHAGES/ DC-SIGN
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