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Abstract:

Vibrio cholerae encounters drastic environmental changes during its life cycle.  Indeed, this bacterium inhabits aquatic ecosystems and is also able to colonize the human intestine.  V. cholerae undergoes a significant temperature shift during its transition from the environment to the human host.  In Escherichia coli, the alternative sigma factor σ32 has been shown to activate transcription of genes involved in the heat-shock response.  Here we investigated the V. cholerae stress response governed by σ32, encoded by the rpoH gene.  We deleted the rpoH gene in the N16961 strain, the El Tor clinical isolate that was used for determination of the V. cholerae genome sequence.  We defined the RpoH regulon in V. cholerae by comparing the whole genome transcription profiles of the wild-type and rpoH mutant strains after a temperature up-shift.  We identified 49 genes that had their transcription induced in an RpoH-dependent manner after heat-shock.  As in the E. coli RpoH regulon, many of these genes encode proteins, such as proteases and chaperones, that influence protein fate.  In addition, we found several genes of unknown function and genes that are not found in the E. coli RpoH regulon.  We also showed that transcription of more than 80 genes was induced after heat-shock in an RpoH-independent fashion.  Bioformatic analyses of the microarray data were used to define the RpoH consensus binding sequence.  We also characterized the V. cholerae rpoH promoter region and showed that the transcription of this gene is under the control of σ70 (rpoD) and σ24 (rpoE).

