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Abstract 
Incidences of fungal infections are on the rise in immunosuppressed people. Predominant causative 
agents for these mycoses are species of the genus Candida, including Candida albicans, Candida glabrata 
and Candida dublieniensis. Despite a wide range of emerging pathogens, C. albicans remains the leading 
cause. According to recent epidemiological studies, blood stream infections with C. albicans cause 
annually ~55% mortality in approximately 300,000 patients from intensive care units worldwide. 
Furthermore, the percentage of morbidity linked to oral, esophageal and vulvovaginal mycoses cause by C. 
albicans reach up to 90%. Reasons for these medical concerns are the lack of efficient diagnostics and 
antifungal therapy.  
Here, we therefore sought to find novel antifungal strategies inspired by innate immune cells, such as 
neutrophils. These phagocytes are able to block the fungal pathogenicity. Neutrophils are bloodstream 
leukocytes serving as the first line of defense against pathogenic microbes. It has been shown that 
neutrophils have a strong antifungal activity by impairing the conversion of the dimorphic C. albicans 
from yeast to hyphal form (Y-H). Consequently, we raised the question whether other immune cells, such 
as mast cells, with less phagocytic cabapilities may have similar activity to neutrophils.  
Mast cells are tissue-dwelling cells. Mucosal tissue is rich in mast cells and usually constitutes the entry 
ports for fungal pathogens into the human body. A contribution of mast cells in antifungal defense is, thus, 
very likely. We human explored mast cell functions upon encounter with fungal pathogens. Interestingly, 
human mast cells show a transient potential to impair fungal viability. To understand the mechanism 
behind this impairment we analyzed the human mast cell functions in more detail. We found that human 
mast cells challenged with C. albicans, immediately degranulate and secrete distinct cytokines and 
chemokines in an orchestrated manner. The chemokines secreted attract neutrophils. Mast cells moreover 
are able to internalize fungal cells and to ‘commit suicide’ by releasing extracellular DNA traps that 
ensnare the pathogen.  
The effectiveness of future antifungals is depended on targeting the pathogen virulence with more 
efficiency. The dimorphism of C. albicans is proven to be essential its virulence. Blockage of this switching 
ability could render the pathogen avirulent. Consequently, we screened for compounds that mimic the 
neutrophils anti-dimorphic activity by screening small chemical molecule libraries that block Y-H 
transition. The screening of big chemical libraries requires a reliable, reproducible and rapid high-
throughput screening assay (HTS). We developed an HTS assay based on automated microscopy and 
image analysis, thereby allowing to distinguish between yeast and filamentous forms. In order to find the 
ideal Y-H blocker, we also evaluated the cell viability via the count of ATP levels when challenged with the 
respective small chemical molecules. 
Drug development is an elaborate and expensive process. We therefore applied our screening setup to 
identify antidimorphic/antifungal activity in compounds from two different chemical libraries including 
FDA-approved drugs. The study disclosed 7 off-patent antifungal drugs that have potent antimycotic 
activity, including 4 neoplastic agents, 2 antipsychotic drugs and 1 antianemic medication. 
In a nutshell, we aimed to mimic the anti-dimorphic/antifungal activity of neutrophils with small chemical 
molecules. Furthermore, we elucidated how immune cells contribute to antifungal defense to exploit these 
mechanisms for the development of novel antifungal therapies. Thus, this thesis provides novel tools for 
the discovery of more efficient compounds, identifies previously unknown antifungal aspect of off-patent 
FDA-approved drugs and highlights the interplay of mast cells with pathogenic fungi with the aim to 
define new screening strategies. 
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