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Co-encapsulation of proteins and ligands within a self-assembled cage for the structural
analysis of weak interactions (‘Graduate School of Engineering, The University of Tokyo,
*Institute for Molecular Science) OMiri Tadokoro', Takahiro Nakama', Makoto Fujita'?

Ligands that weakly bind to proteins play a crucial role in a living system, but the structural
analysis for the weak transient interactions has not yet developed. We have encapsulated a
protein in an Mi,Los spherical complex that self-assembles from Pd*" ions and bis(pyridine)
ligands and examined the activity control and structure analysis of the encapsulated protein.'
In this study, we investigated a method to co-encapsulate proteins and ligands within an Mi2L24
complex aiming to analyze the weak interactions (Fig. 1). We expected that the encapsulation
would induce a weak protein—ligand interaction, thus affording the structure information. We
focused on protein—sugar interactions and synthesized bis(pyridine) ligands conjugated with a
sugar chain (e.g. ligand 2) by reductive amination. A protein and sugar were encapsulated in
the cage through the condensation of a protein with ligand 1* and the subsequent self-assembly
with Pd*" ions and a sugar-bearing ligand. The co-encapsulation was analyzed by measuring
the diffusion coefficients of the Mi,L4, protein, and sugar with '"H DOSY NMR.
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Fig. 1 Co-encapsulation of a protein and a sugar ligand into an Mi»Lo4 spherical complex.
1) D. Fujita et al., Nat. Commun. 2012, 3, 1093. 2) D. Fujita et al., Chem 2021, 7, 2672-2683.
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