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Project summary:
Peptide-protein interactions are at the heart of many cellular processes and the development of selective
inhibitors of these complexes represents a promising route for drug discovery. Experimental determination of
peptide binding epitopes (i.e. identification of the backbone and side chain atoms of the peptide responsible
for the interaction with a protein target) is an essential first step in the design of inhibitors that mimic these
epitopes in their bioactive conformation.
Here, we will develop a novel NMR approach for peptide epitope mapping. The idea is to use 1H-13C spectra to
observe the peptide in the presence of a small amount of its (high molecular weight) protein target. Chemical
exchange saturation transfer (CEST) experiments will be used to monitor the exchange of the peptide between
its free and protein-bound states. The CEST experiments will provide the chemical shift difference between free
and protein-bound peptide for all carbon atoms of the backbone and side chains thereby allowing to map the
peptide binding epitope at unprecedented resolution.
The method will be developed using peptide-protein complexes within the mitogen-activated protein kinase
(MAPK) cell signaling pathways. The MAPK proteins (ERK, JNK or p38) recruit their partners by selectively
binding to so-called docking site peptides composed of two to three positively charged amino acids and three
hydrophobic amino acids. The MAPKs are potential drug targets due to their involvement in human cancers,
and the MAPK:peptide interactions represent interesting targets for drug discovery. We will validate our
approach on complexes for which the structure of the MAPK:peptide complex has been determined previously
by X-ray crystallography and subsequently use the method to map epitopes that are currently unknown due to
the lack of crystal structures. Our results will be exploited to identify peptide “hotspots” that can be used in
the design of novel inhibitors for cancer therapy.
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