Abstract

Project Code: BRG4780003

Project Title: Regulation of Suppressor Cytokines Signaling (SOCS) by
Burkholderia pseudomallei in mouse macrophage cell line

Investigators: Utaisincharoen P. , Sirisinha S. , Limposuwan K. , Ekchariyawat
P., and Pudla S.
Faculty of Science, Mahidol University

Email address: scput@mahidol.ac.th

Project Duration: May 2004- April 2007

Burkholderia pseudomallei, the causative agent of melioidosis, is a
facultative intracellular gram-negative bacterium that is able to survive and
multiply in macrophages. It has been reported that B. pseudomallei was able to
escape macrophage killing by interfering with the expression of inducible Nitric
Oxide Synthase (iNOS). The results from this study demonstrated that both
viable or heat-killed B. pseudomallei was able to activate the expression of
suppressor of cytokine signal-3 (SOCS3) and cytokine-inducible Src homology
2-containing protein (CIS) but not SOCS1 in a mouse macrophage cell line
(RAW 264.7). This bacterium could directly induce the expression of these
negative regulators. However, the presence of cytochalasin D was able to
prevent SOCS3 and CIS expression indicating that the signaling for SOCS3 and
CIS expression may be initiated inside the macrophages. The expression of
SOCS3 and CIS in B. pseudomallei-infected macrophages directly correlated
with a decreased gamma interferon (IFN-y) signaling response, as indicated by a
reduction in Y701-STAT-1 phosphorylation (pY701-STAT-1). Moreover, a
reduction in the expression of IFN-y-induced proteins, such as interferon
regulatory factor 1 (IRF-1), was observed in B. pseudomallei-infected
macrophages that were treated with IFN-y. Since pY701- STAT-1 and IRF-1
are essential transcription factors for regulating iNOS expression, the failure to
activate these factors could also result in depression of iNOS expression and loss

of the macrophages killing capacity. Furthermore, the induction of these
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negative regulators was most probably triggered from within rather than at the
cell surface of mouse macrophage cell line (RAW 264.7) suggesting that
macrophage activation most likely requires the interaction of bacteria with a
putative host cell cytoplasmic component(s). Taken together, the data indicate
that the activation SOCS3 and CIS expression in B. pseudomallei-infected
macrophages interfered with IFN-y signaling, thus allowing the bacteria to
escape killing by these phagocytic cells. In addition, the present study, we also
demonstrated that B. pseudomallei was able to induce gene expression through
MyD88-dependent pathway (e.g. ikb{, il-6, tnf-a, socs3) but failed to activate
MyD88-independent pathway (e.g. inos, ifn-p, irgl, socsl). IFN-y restored the
gene expression of the MyD88-independent pathway and inhibited intracellular
survival of B. pseudomallei in the infected macrophages. These results suggest
that the MyD88-independent pathway is an essential pathway controlling B.

pseudomallei survival in macrophages.
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