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The metacaspase Mca1p as a link between proteolysis, 

apoptosis and glycosylation in the human pathogenic yeast 

Candida albicans 
 

Candida albicans is a commensal fungus of the gut flora, mucous and epithelia and an 

opportunistic human pathogen causing benign infections, such as oral or genital 

candidiasis, and more severe life-threatening systemic infections, particularly in 

immunocompromised patients. An understanding of the pathways giving rise to cell death 

is required, to improve our comprehension and control of the process of apoptosis in this 

pathogen. The metacaspase Mca1p has been described as a key protease for apoptosis in 

C. albicans but little is known about its cleavage specificity and substrates. To 

characterize its functions, we subjected wild-type and mca1-deletion strains to the quorum 

sensing molecule farnesol and then studied the early phase of apoptosis release in 

innovative quantitative proteomics, glycoproteomics and glycomics experiments. The 

combination of the deletion and the farnesol molecule led to the strong overexpression of 

proteins implicated in the general stress. We found the Mca1p cleavage specificity “K/R” 

in P1 and D/E in P2 and identified 57 potential substrates of Mca1p, implicated in protein 

folding, protein aggregate resolubilization, glycolysis, glycosylation machinery and a 

number of mitochondrial functions. By several glycoproteomics approaches, we identified 

76 glycosylations (17 N- and 58 O-glycosylations), 100 sites of N-glycosylations and we 

showed a general increase in the O-glycosylation of proteins in the deleted strains treated 

with farnesol. Our findings highlight new roles of the metacaspase in amplifying cell death 

processes by degrading several major Heat Shock Proteins, by contributing significantly to 

the control of mitochondria biogenesis and degradation, by affecting several critical 

protein quality control systems and altering the protein glycosylation machinery. These 

findings open up unexpected new possibilities for developing targeted inhibitors of C. 

albicans growth. 
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