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Abstract:

Antibacterial drug discovery has garnered significant attention over the past decades
due to the imminent threats of the antibiotic crisis. However, antifungal drug discovery
has been largely neglected, leading to a silent pandemic of fungal infections, which have
only recently begun to receive some attention. While most fungal infections are
(harmless) mucosal infections, others like systemic infections pose a severe threat,
particularly to immunocompromised patients, due to their high mortality rates. Novel
treatments are urgently needed to reduce the rising number of infections and combat
the increasing prevalence of drug-resistant strains.

This project aims to discover new compounds with antifungal activity and gain a deeper
understanding of how diverse chemical compounds affect fungal cells by utilizing the
robotics platform, JenXplor, at the Leibniz-HKI. The institute’s natural product library,
known for its high degree of chemical diversity, will be screened using a suite of assays
to generate a multidimensional activity profile of the compounds. This effort will include
the development of an automated phenotypical screening assay tailored for fungal
yeasts, enabling detailed multiplexed morphological profiling using high-throughput
methods. The resulting multidimensional data will be analyzed to identify promising
compound clusters with potent antifungal properties. Afterwards, the obtained data will
be used to try to predict bioactive compounds.

An emphasis will be placed on the potential of combinational treatments, pairing
established antifungals with compounds that (directly or indirectly) enhance their
activity, thereby reducing toxicity through lower dosing and mitigating the development
of resistance.

This project will establish novel screening strategies for future antifungal drug
discovery projects, yielding novel insights into compound-induced phenotypic changes
that could reveal new modes of action and help accelerate early-stage antifungal drug
discovery.




