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The ubiquitous protozoan parasite Cryptosporidium parvum causes severe diarrhea in millions of people every year by infecting and destroying epithelial cells of the small intestine. Transmitted through water supplies, infected animals, and oral-fecal contact, the disease is especially harmful to immunocompromised individuals. Recently, a parasite apryase named SRK has been shown to be critically important for successful invasion likely by disrupting intracellular signaling pathways associated with the prevention of invasion.  Immunoprecipitation and mass mass spectrometry data indicate that SRK binds to its human ortholog, CANT1, in vitro. Unfortunately, little is known about the biological function of CANT1. Unlike other apyrases, it lacks ADP hydrolysis activity and is soluble (1). However, like other apryases, its activity is dependent upon homodimerization (2). 
 
Last summer, a microarray analysis of SRK's effect on host cell suggested that SRK might downregulate host cell apoptosis signaling pathways. Taken together, this information suggests that CANT1 may upregulate immune response (perhaps apoptosis), and by binding to CANT1, SRK prevents CANT1 dimerization and activity. To characterize the biologically relevance of SRK and CANT1 interaction, our lab has created a human epithelial cell line (HCT-8) with a CANT1 dominant negative mutation, and this summer, we plan to perform 4 experiments:

 
1. Measure the rate of Cryptosporidium infection via quantitative RT-PCR of CANT1 knock out (KO) cell lines. By amplifying the Cryptosporidium 18s rRNA gene and normalizing DNA levels against human 18s rRNA, we can estimate the amount of Cryptosporidium present in host cells, and thus their invasion success. If SRK's biological role is deactivate CANT1, parasites coated with SRK antibodies should not have a reduced invasion rate in CANT1 KO cells.

 
2. Measure the rate of apoptosis in CANT1 knockout cells during invasion by enzymatic colorimetric assay (ELISA) of Caspase3 activation. Previous studies have demonstrated that Cryptosporidium downregulates apoptosis in host cells (3), and our laboratory has preliminary data indicating that SRK may be involved in this mechanism. A change in the rate of apoptosis in CANT1 KO cells would support the hypothesis of the SRK-CANT1 interaction being important for infection. 

 
3. Indirect immunofluorescence of CANT1. If CANT1 is interacts with SRK in vivo, it is likely to be located on the surface of the host cell. 

 
4. Immunoprecipitation of CANT1. To test other possible SRK binding partners, we will perform a pulldown experiment to remove CANT1 from lysed host cells. The remaining proteins will be treated with recombniant SRK. SRK then will be immunoprecipiated, and we attempt to identify any other protein bound to SRK by mass spectrometry. 
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