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Structural analysis of protein-ligand weak interactions through co-encapsulation
into a self-assembled spherical cage
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In this study, we have developed a method to analyze weak interactions
between a protein and a ligand by confinement in supramolecular spherical metal complexes. By
encapsulation in a confined space of the metallo-cages, protein-ligand weak interactions can be
induced through the proximity effect, allowing for structural analysis of such biologically
important weak interactions. We have demonstrated that confinement of a protein and ligands such as
saccharides and lipids in the spherical cage dramatically increases their effective concentrations,
resulting in an increase in their apparent affinity by a factor of more than 1,000. We have thus
successfully analyzed protein-lipid weak complex structures by NMR spectroscopy.
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