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Nuclear Magnetic Resonance Spectroscopy represents a powerful technique for studying, at
atomic resolution, protein-protein and protein-ligand interactions, directly in the intracellular
environment or on the membrane surface of living cells. In- and on- cell NMR methods for
observations of ligands, including transfer NOESY (trNOESY) and saturation transfer difference
(STD). However, the application of both NMR methodologie is limited by the short lifetime of
cells in an NMR tube, which often prevents the acquisition of experiments longer than few hours
[1,2]. To overcome these limitations, we developed an on-cell NMR-based strategy for describing
the molecular determinants driving the receptor-ligand recognition process under native
conditions. This approach relies on the combination of high-resolution NMR data with Molecular
Dynamics simulations and Molecular Docking studies. The key point of our strategy is the
application of Non-Uniform Sampling (NUS) and T1p-NMR techniques to collect atomic-
resolution structural and dynamics information on the receptor-ligand interactions using living
cells. We tested our approach to characterize the recognition mechanism of the avfs-integrin by
RGDechil5D peptide [3,4]. Our data demonstrate that the developed strategy represents an
alternative on-cell NMR tool for studying, at atomic resolution, receptor-ligand recognition
mechanism on living cells surface.
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