
ABSTRACT 

Lysosomes represent the central degradative compartment of eukaryote cells. Harboring a 

variety of acid hydrolases at acidic pH, this organelle is designed for the degradation and 

recycling of material for cellular homeostasis and sustenance. 

Studies on mammalian lysosomes have been extensive and revealed a long list of lysosomal 

proteins. While the function of most of these remains elusive, it is not surprising that a large 

subset have been found to be hydrolases. However, little is known about the biogenesis and 

function of this organelle in parasitic protists, and even less about its role in secretion. This 

work aimed to shed light on the (phago-)lysosomal proteome of the human parasite 

Trichomonas vaginalis, its protein targeting, and involvement in hydrolase secretion. Our 

studies revealed a lysosomal proteome of 462 proteins in 21 functional classes. Hydrolases 

represented the largest functional class and included proteases, lipases, phosphatases, and 

glycosidases. The identification of a large set of proteins involved in vesicular trafficking and 

cytoskeleton rearrangement indicates a dynamic phagolysosomal compartment. Our research, 

as well as the research of others, have identified several hydrolases also in the secretome, 

including the cysteine protease TvCP2. However, previously the mode of their secretion has 

been unclear. This work revealed that TvCP2 secretion occurs through lysosomes rather than 

the classical secretory pathway.  

Unexpectedly, we showed that the lysosome-resident cysteine protease CLCP is targeted to 

lysosomes in a glycosylation-dependent manner. Similarly, the introduction of glycosylation 

sites to a secreted β-amylase redirected this protein to lysosomes. However, even though 

divergent homologues of the mannose-6-phosphate (M6P) receptor, TvMPR, were identified 

in the phagolysosomal proteome, T. vaginalis lacks enzymes for M6P formation and thus the 

character of the lysosomal signal recognition remains unclear. 

Taken together, this work suggests a deep evolutionary origin of lysosomes across eukaryotes 

as they share a large set of common components, but also important differences that might be 



relevant for the parasite virulence. Whether TvMPR or other possible receptors are involved in 

lysosomal targeting and the precise structure of the lysosomal recognition marker need to be 

clarified in future studies. 


