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Modified amino acids and short peptides, as biologically active molecules and constituents of
proteins, can be a golden remedy for diverse diseases, including viral infections, cancers or
neurodegenerative disorders, due to their unique features, such as selectivity and specificity
toward specific targets, that have been grinded, like a diamond, by evolution over a milion years.
Peptides act as signalling entities via all domains of life and interfere with protein-protein
interactions, which are indispensable in bio-processes. Advances in bio-nano-technological
sciences and bio-informatics lead to overcome their poor ADMET profile. As consequence, these
the simplests biomolecules are glimmer of hope for next generation, effective and safe
theranostics [1]. From the point of view of the drug discovery, supramolecular hydrogen-
bonding synthon concept [2] is promising tool in future design of idealized ligands, with effective
binding, inside the protein pockets through matching synthonic functionalities (from
corresponding libraries) to the model ligands [3]. Notably, the same synthons, structural units
formed by synthetic operations requiring non-covalent interactions, are observed both in
supramolecular systems of ligands and bio-complexes. The latter can be considered as
supermolecule, which has been underestimated so far. The supramolecular studies of
biomolecules, which cannot be mimicked by no other chemical compounds, are of prime
importance. The idea of design and development of innovative and smart therapeutic peptide-
based agents by utilizing of supramolecular synthon approach in ligand-protein complexes will

be discussed in detail.
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