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Abstract:

Cryptosporidium parvum is a significant cause of diarrheal disease worldwide, for which there is limited effective therapy.  The molecular mechanisms underlying host-parasite interactions of C. parvum are poorly understood.  During host cell invasion by apicomplexan parasites proteolytic processing plays a significant role in the maturation and activation of proteins. In previous studies we identified, cloned, and characterized gp40/15, a 49kDa precursor glycoprotein that is proteolytically cleaved to yield glycopeptides gp40 and gp15, two peptides implicated in attachment to host cells.  The overall aim of this study is to investigate the processing of gp40/15, and to identify and characterize the protease/s involved.  Understanding this processing could lead to identification and development of potential targets for therapeutic intervention. We previously identified a putative furin cleavage site R-S-R-R in the gp40/15 amino acid sequence upstream of the N-terminus of gp15. Recombinant (r) gp40/15 was cleaved at this site by recombinant human furin into 2 peptides identified as gp40 and gp15.  The furin inhibitor decanoyl-RVKR-chloromethylketone Dec-(RVKR-CMK) blocked this in vitro cleavage.  Further, a protease activity in C. parvum lysates cleaved rgp40/15 to yield fragments of the same size as those obtained by cleavage with furin. Dec-RVKR-CMK inhibited this cleavage. C. parvum lysates containing this protease activity cleaved the synthetic fluorogenic furin substrate Boc-RVRR-AMC and this cleavage was also inhibited by Dec-RVKR-CMK. These studies suggest that an endogenous furin-like protease may cleave gp40/15. Further, Dec–RVKR-CMK inhibited the infection of intestinal epithelial HCT–8 cells by C. parvum, suggesting that a furin-like protease activity may be involved in infection. BLAST comparison of the C. parvum genome sequence database CryptoBD with the catalytic domain of human furin identified 2 sequences encoding subtilisin-like serine proteases designated CpSUB1 and CpSUB2.  Current studies are focused on cloning and expressing these proteases and determining which of them is capable of cleaving gp40/15.
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