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Antimicrobial resistance is an emerging threat and requires the urgent identification of novel high affinity
molecules as potential drugs. Within this project, the proteins of interest are key virulence factors of
bacterial cell invasion, which is mediated by bacterial lectins that bind to glycans on host cells. To propose
novel inhibitors for these lectins, based on modified glycans, we develop innovative NMR and MRI assays
that simplify affinity determination and structure elucidation. So far, we successfully employed
fluorinated glycans as reporters for the establishment of °F-based NMR assays for different target
proteins to (i) determine the Kp of ligands (Cholera Toxin from Vibrio Cholerae), and to (ii) identify
functional groups of the glycan that are essential for binding (LecB of Pseudomonas aeruginosa). In pursuit
for a high affinity compound, we performed small molecule fragment screenings to explore second
binding sites of the bacterial proteins, in which we validated the hits with competition assays. This
information, together with the structural NMR-analysis of 13C->N-isotopically labelled lectins in solution,
provides a powerful combination for drug discovery.
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Figure 1. Overview of Kp ranges for NMR assay development.

The poster presented will include the chemical syntheses of the fluorinated carbohydrate ligands, NMR
assay development and SAR studies of the carbohydrate and small molecule ligands.
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