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Abstract: Candida albicans is an opportunistic fungal pathogen commonly found in the human
microbiome. With the ability to cause fungal infections that range from mild and superficial to severe,
systemic and invasive, C. albicans is the fourth most common cause of nosocomial infections in the
United States and the most common cause of candidiasis. Fungal stress response factors are essential in
allowing C. albicans cells to survive during infection, and canalso modulate antifungal drug resistance,
as antifungal drugs can impart stress on the fungal cell. Understanding C. albicans stress responses is
prudent in novel antifungal drug discovery. Furthermore, given the limited arsenal of antifungal drugs
available to combat C. albicans infections and the rapid rise in antifungal drug resistance, the need for
novel antifungal discovery is also rising. In this thesis, we exploited a genetic approach and an
optimized CRISPR-Cas9-based genome editing platform to map out genetic interactions between fungal
stress response genes with roles in fungal cell survival. We uncovered negative interactions between
characterized and uncharacterized genes, illuminating key epistatic interactions that could provide
fundamental information into the functional redundancy in C. albicans. We discovered negative
interactions between SSN3 and MNL1, RHB1 and C2_10540W_A (known as MIG2), and between RHB1
and C3_00570C_A. We also focus on chemical screens, using natural compounds and antimicrobial
peptides, to identify novel compounds with antifungal properties. We confirmed that glabridin possesses
antifungal properties and proved that sapindoside A can inhibit C. albicans growth. Of particular
interest, morin and gensenoside CK demonstrated previously unknown antifungal effects, indicating
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their potential as new therapeutic agents. Furthermore, antimicrobial peptides, STIP3-1, STIP3-14,
STIP3-29, and STIP3-46 all strongly inhibited C. albicans growth. Additionally, ginsenoside CK
showed synergy with fluconazole, and all peptides demonstrated synergy with caspofungin. Sapindoside
A, STIP3-1, and STIP3-14 further demonstrated enhanced survival in Caenorhabditis elegans post-
Candida infection. In conclusion, this research not only elucidates crucial stress response mechanisms in
C. albicans but also unveils novel antifungal compounds, offering promising avenues for future drug
development. These findings underscore the imperative need for diversifying the antifungal
armamentarium to combat the escalating threat of C. albicans infections and antimicrobial resistance.
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