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Abstract: Combatting the increasing rate of fungal infections is a top priority to protect global health. 
Cryptococcus neoformans is an opportunistic fungal pathogen equipped with sophisticated virulence factors that 
modulate the host immune system and promote fungal survival in immunocompromised individuals, often resulting 
in fatal cases of cryptococcal meningitis. The lack of adequate antifungal treatments and the presence of drug-
resistant strains motivates innovative strategies to identify and characterize novel druggable targets and investigate 
mechanisms licensing fungal virulence. In this Thesis, I employ mass spectrometry (MS)-based proteomics to 
dissect multiple facets of fungal adaptation to infection, nutrient-availability, and co-infection stress conditions 
combined with virulence phenome fingerprinting to define putative fungal therapeutic candidates. Herein, I profiled 
the infection dynamics of C. neoformans with primary macrophages to explore fluctuations in the fungal infectome 
and identified putative antifungal, antivirulence, and infection-relevant candidates. Prioritization of a fungal-
conserved and virulence-associated protein, CipC, revealed novel connections to extracellular vesicles capable of 
achieving enhanced immunogenic protection as a vaccine platform with potential pan-fungal applications. 
Additionally, an Hsp90 co-chaperone, Wos2, originally identified in the fungal infectome, revealed important stress 
response roles during proteomic evaluation of zinc availability and featured defined roles in virulence determinant 
production and zinc utilization. Functional characterization of Wos2 revealed a critical role in intracellular and 
extracellular antioxidant protection that translated to a reduced affinity to the phagosomal lifestyle in vitro and 
attenuated virulence in a murine model of cryptococcosis. Finally, the antifungal candidate, CNAG_05997, 
corroborated its significant association in disease mechanisms following identification in a proteomic investigation 
of single- and dual-infection with the nosocomial bacterial pathogen Klebsiella pneumoniae and macrophages, in 
which proteomic elucidation was made feasible due to data-independent acquisition advancements in MS 
technology. Phenome fingerprinting of CNAG_05997 uncovered a novel determinant of fungal virulence with a 



complete reduction in all C. neoformans virulence factors and attenuated virulence in a murine model, supporting 
the discovery of a novel putative druggable target. Altogether, this Thesis provides new biological and mechanistic 
insights into the proteomic remodelling of C. neoformans across diverse infection-relevant stressors to elucidate 
novel therapeutic targets to suppress fungal pathogenicity. 
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