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Abstract:

The apicomplexan parasite Cryptosporidium parvum (Cp) causes diarrheal disease worldwide.  Glycoproteins that are implicated in mediating attachment of Cp to host cells are O-glycosylated and contain linked, N-acetylgalactosaminyl (GalNAc)  residues. Lectins and antibodies specific for these residues block attachment and subsequent infection of host cells by the parasite in vitro, suggesting that they may mediate attachment. However, the enzymes involved in O-glycosylation of Cp proteins have not been studied. The goal of this study is to identify and characterize Cp UDP-GalNAc:polypeptide GalNAc transferases (ppGalNAcTs), a family of enzymes involved in mucin-type O-glycosylation.  BLAST comparison of human ppGalNAcTs with the Cp genome sequence database revealed four putative genes encoding ppGalNAcTs, named as Cp ppGalNAc T1, T2, T3 and T4. Analysis of the deduced amino acid sequences revealed  proteins with predicted Mrs of 70, 89, 80 and 61 kDa respectively, each containing N-terminal transmembrane domains, glycosyltransferase catalytic domains (CD) and C-terminal ricin B lectin-like domains.  Using specific primers, fragments of 1.9, 2.43, 2.19 and 1.68 kb, respectively, were PCR-amplified from Cp genomic DNA and the sequences were confirmed to be identical to those in the Cp database. RT-PCR analysis of RNA harvested from Cp-infected intestinal epithelial cells revealed expression of T1 and T4 at 24h post-infection while no expression could be detected at 48h and 72h post-infection. However, T2 and T3 were expressed at 48 h and 72h of infection but not at 24h.  The CD of Cp ppGalNAc T1 and T2 were PCR-amplified, cloned into the pET-32Xa/LIC vector and recombinant protein (rCD) over expressed in E. coli. Antibodies against rCDT1 and rCDT2 recognized bands of 50Da and 98kDa, respectively, by immunoblotting of Cp lysates.  Immunofluorescence assays revealed T1 to be localized within sporozoites while T2 displayed an apical localization. Future studies will be directed at further structural and functional characterization of these enzymes. 

