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Elucidation of transcriptional regulatory sites involved in the heat shock response of Cryptosporidium parvum.
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Cryptosporidium species are globally important intracellular pathogens of humans and animals. C. hominis, the major etiological agent of cryptosporidiosis in humans, causes acute gastro-enteritis and severe diarrheal disease.  Although the complications of this disease can be serious, even fatal, in immunocompromised patients of any age, they have been found to lead to growth failure, malnutrition, and/or impaired cognitive development in infected children.  

The Cryptosporidium hominis life cycle alternates between a vegetative stage, the oocyst, and a highly replicative multi stage cycle that includes asexual replication and the generation of sexual stages, suggesting a fine regulation of transcription. In order to elucidate the regulatory mechanisms associated with transcription in Cryptosporidium hominis we decided use to a combination of bioinformatics algorithms and reverse-transcriptase PCR experiments to initially identify cis-regulatory elements associated with heat shock response in Cryptosporidium hominis.

In our experimental design, Cryptosporidium parvum oocysts were challenged with varying levels of heat shock (plus control with no heat shock) and RNA was extracted to confirm elevated expression of known heat shock genes. Thus, we identified a set of statistically significant, differentially expressed genes resulting from the treatment.  The upstream sequences of these genes were then queried for statistically significant, overrepresented short-sequence motifs using the Gibbs-Sampling algorithms AlignACE and MEME. The outcome of these analyses allowed us to propose motifs likely to be biologically necessary for transcription, and thus, for transcriptional regulation under heat shock conditions.

