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Protein–protein interactions (PPIs) are challenging targets for conventional small-molecule
drug discovery. Peptides offer a promising alternative, but short linear peptides are highly
flexible and susceptible to proteolytic degradation, limiting their pharmacological potential.
Conformational constraint can overcome these limitations by stabilizing the bioactive
conformation. Two complementary strategies can be considered: (i) constraining the native
peptide framework, or (ii) grafting key residues onto a rigid scaffold to reproduce their optimal
spatial arrangement. Both aim to recapitulate protein interaction hotspots, but their
optimization remains challenging.

Dynamic Combinatorial Chemistry (DCC) enables the rapid exploration of chemical space
through reversible library formation and target-driven selection and amplification of high-
affinity ligands.[1] DCC has recently been extended to peptide discovery.[2] Building on this
concept, we developed target-directed DCC (tdDCC) for both strategies: (i) side-chain selection
on defined peptidic scaffolds,[3,4] and (ii) selection of conformational constraints (“staples”) on
flexible peptide sequences.[5] Thiol–thioester exchange enables reversible library formation
under biologically compatible conditions. The p53–hDM2 interaction was used as a model
PPI.[6] Here, we focused on the target-directed optimization of stapled peptides.

tdDCC for Peptide Stapling

Key Takeaways
We demonstrate target-directed dynamic combinatorial chemistry (tdDCC) as an adaptive strategy for the discovery and optimization of stapled
peptides with target-dependent recognition properties. By enabling peptides to dynamically sample multiple staple architectures, tdDCC first
identifies the preferred stapling geometry and subsequently reveals target-dependent chemical preferences within the selected scaffold. This
hierarchical selection provides a streamlined strategy for staple optimization from a single peptide sequence.
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 Can tdDCC identify target-stabilized stapled peptides?

 Can tdDCC reveal target-dependent chemical preferences within the selected m-phenylene stapling scaffold?

Competition fluorescence polarization binding curves:
tdDCC hit translate into tighter binder
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 Can tdDCC select the preferred stapling geometry from a larger dynamic library?
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