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ABSTRACT

Many gram-negative bacteria produce N-acyl homoserine lactone (AHL) to
regulate the expression of specific genes in response to cell density via quorum sensing.
AHL-mediated quorum sensing uses of two genes that code to LuxI- and LuxR-type
proteins. LuxI-type protein is AHL synthase that synthesizes AHL signaling molecule.
LuxR-type protein is transcription regulator that regulates the transcription of specific
genes in response to the level of AHL.

Burkholderia thailandensis is a gram-negative and non-pathogenic bacterium
that is closely related to B. pseudomallei, the causative agent of melioidosis. A
comparison of the quorum sensing systems of both bacteria could lead to useful
knowledge about the virulence factor of B. pseudomallei. In this study, quorum sensing
system of B. thailandensis was identified and characterized for comparison with that of
B. pseudomallei. The AHL production of B. thailandensis was investigated by using
pSB401 biosensor. The AHL signaling molecules, N-hexanoyl homoserine lactone
(HHL) and N-octanoyl homoserine lactone (OHL), were identified by C;g reverse phase
TLC using Chromobacterium violaceum CV026 as the sensor, and C;g reverse phase
HPLC using pSB401 biosensor. B. thailandensis produced OHL as the major AHL
signaling molecule. bthl and bthR quorum sensing genes were identified, cloned and
sequenced. bthl and bthR genes comprised 612 and 720 nucleotides, respectively. They
were divergently transcribed with the intergenic region of 735 bp. AHL synthase of B.
thailandensis exhibited 97% sequence identity to that of B. pseudomallei, whereas BthR
transcription regulator exhibited 98% sequence identity to that of B. pseudomallei. bthl
gene expression in E. coli produced HHL and OHL when analyzed by TLC and HPLC.
The amount of OHL produced by bthl gene was higher than HHL. HHL-mediated
quorum sensing activated extracellular protease gene expression, whereas OHL
inhibited extracellular protease gene expression. In conclusion, there are large areas of
similarity between quorum sensing systems of B. thailandensis and B. pseudomallei,
which could be further investigated in order to understand the virulence of B.
pseudomallei .
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