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Abstract: Cryptococcus neoformans is a fungal pathogen that most commonly infects 
immunocompromised individuals, killing over 120,000 people each year. Current diagnostic methods are 
ill-suited for utilization in less developed geographical regions where C. neoformans is most prevalent. 
Similarly, current treatment options, without undesirable side effects for the host, are limited due to the 
similarity of C. neoformans targets to the host, as a eukaryotic organism. Growing antifungal resistance 
in C. neoformans populations also contributes to the shrinking pool of effective therapeutics. In this 
Thesis, I developed and utilized a murine model of C. neoformans infection and, using state-of-the-art 
mass spectrometry-based proteomics, profiled both the host and pathogen proteome from temporal and 
spatial perspectives. From this analysis, I constructed the “CProteo Atlas” a publicly available resource 
containing in vivo infection data to enhance validation of in vitro findings. I demonstrated the dynamic 
nature of C. neoformans infection, showing proteome remodeling in a time and organ dependent manner. 
Next, I examined the ability of C. neoformans to infiltrate the central nervous system of the host by 
crossing the blood brain barrier. I identified a putative role for alpha-amylase in blood brain barrier 
crossing and as a novel biomarker for early infection. Finally, I examined the role of the spleen during C. 
neoformans infection, characterizing time-based biomarker signatures for both host and pathogen proteins, 
proposing multiple novel biomarkers of infection. Overall, this thesis contributes to our knowledge of C. 
neoformans pathogenesis, identifies novel biomarkers of infection, and proposes new durable targets with 
key roles during in vivo infection. 
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