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Figure 1. FimH-mediated adhesion of UPEC cells to host mammalian cells.

Introduction

Bacterial adhesion is the first step in pathogen infection and bacterial adhesins are prime
candidates as targets for antibacterial therapeutics such as specific-ligand-like inhibitors and
vaccines.

FimH is a mannose-specific binding protein located at the apical end of uropathogenic
Escherichia coli (UPEC) type 1 fimbriae that confer bacterial binding to mannosylated
glycoproteins on host surface. It is considered a virulence factor and an attractive therapeutic
target for urinary tract infection (UTI) and Crohn's Disease (CD).

Aim of this work was the development of an NMR-based assay allowing a very rapid screening of
FimH ligands and the structural characterization of their binding mode to living bacterial cells
expressing the protein on their surface.
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STD-NMR experiments acquired on samples containing bacterial living cells (E.
coli CFT073, a uropathogenic strain expressing a high level of FimH) were set
up to test the ability of synthesized compounds to bind FimH on cell surface. A
E. coli CFTO73 AFimH strain was employed as negative control (Fig. 1). This
approach represents a new rapid and sensitive method allowing the efficient

screening of potential FimH ligands.
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Figure 2. Yeast agglutination inhibition assay.
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We demonstrate the feasibility of on-cell STD NMR experiments to characterize molecular recognition events involving the bacterial adhesin FimH. This method
allows to verify and identify the structural determinants of the binding of new potential receptor ligands in a very fast and reliable way and, most importantly,
under physiologically relevant conditions. Moreover, the dendrimer Man,g emerges as hit compound for the rational design of new multivalent FimH inhibitors.
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