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“Nutrient sensing and fungal pathogenesis” 

Meningoencephalitis caused by the pathogenic fungus Cryptococcus neoformans accounts for an esti-
mated 15% of deaths in people with HIV/AIDS.  We are investigating the molecular mechanisms by 
which C. neoformans senses and interprets nutrient signals to support proliferation in vertebrate hosts.  
In particular, we are using molecular genetic and transcriptomic approaches to identify functions re-
quired for iron sensing and uptake. Iron is interesting because of the competition for this metal during 
disease due to nutritional immunity, and because iron availability influences elaboration of the polysac-
charide capsule that is the major virulence factor of the fungus. To understand the connections between 
iron sensing and virulence, we are characterizing iron-responsive transcription factors and the role of 
the monothiol glutaredoxin Grx4.  Additionally, we have identified mutants with impaired ability to pro-
liferate on inorganic iron or heme. These mutants have defects in clathrin-mediated endocytosis, the 
Sec1/Munc18 (SM) protein Vps45, or components of the HOPS/CORVET complexes, thus highlighting 
the importance of endomembrane trafficking.  In our most recent work, we employed a chromosomally 
encoded heme sensor to examine cytosolic heme levels. We examined the responsiveness of the sensor 
to exogenous hemin, during proliferation in macrophages, and in strains defective for endocytosis. We 
then used the sensor to show that vacuolar and mitochondrial dysregulation, and oxidative stress, re-
duced the labile heme pool in the cytosol. Importantly, the sensor provided a tool to further demon-
strate that the drugs artemisinin and metformin have heme-related activities and the potential to be 
repurposed as antifungal drugs. Overall, our approaches are providing novel insights into nutrient acqui-
sition and cryptococcal virulence, as well as opportunities for antifungal therapy.   
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