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There is an urgent need for new antibiotics to prevent the looming crisis of antimicrobial resistance. Fundamental knowledge on new targets for antibiotics is critically needed, as are compounds that will penetrate bacteria and act on these targets [3]. To fuel the discovery pipeline, we are exploring proteins and RNA targets using a structure-based approach. For our protein-targeted drug discovery efforts, we have carried out fragment screenings against enzymes in the fatty acid synthesis pathway. Using biophysical methods such as bio-layer interferometry (BLI) and X-ray crystallography, we have discovered a number of covalently and non-covalently binding fragments which were then explored using different strategies (Figure 1) [1]. In the RNA area, we are focusing on riboswitches. These are cis-acting gene regulatory elements located in the 5' untranslated region of mRNAs.[2] Their widespread occurrence in bacteria combined with their regulatory role on gene expression through binding of small molecules makes them potential drug targets against a range of bacteria. We have discovered new ligands for the FMN and TPP riboswitches using a combination of structure-based based design, high-throughput screening and fragment screening. To support hit optimization, we have also dissected a previously reported drug-like FMN riboswitch ligand into smaller fragments to identify hot spots in the binding site. The insights gained from this analysis can now guide the optimization of the hit compounds.
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Figure 1. Using crystallographic fragment screening, hits were discovered for FabF and subsequently elaborated using different methods. (Figure taken from [1]).
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