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Evaluation of weak protein—sugar interactions induced by confinement in giant hollow
coordination complexes (' Graduate School of Engineering, The University of Tokyo, *Institute
for Molecular Science) OMiri Tadokoro', Takahiro Nakama', Makoto Fujita'?

Structural analysis methods for protein—sugar weak interactions remain limited despite their
biological significance. We have analyzed the functions and structures of a protein encapsulated
in an M,L,4 complex that self-assembles from Pd(II) ions (M) and bis(pyridine) ligands (L)"?.
In this study, we have evaluated protein—sugar weak interactions induced within a confined
space of Mi.los complexes towards their structural analysis (Fig. 1). Lysozyme was co-
encapsulated with oligosaccharides in an M2l complex through the condensation with a
bis(pyridine) ligand and the subsequent self-assembly'?, and its enzymatic activity was
measured (Fig. 1a). The activity of lysozyme was significantly reduced only when it was co-
encapsulated with sugars in the complex while free sugars did not affect the activity. This
inhibition resulted from the binding of the sugars to the active site of lysozyme, demonstrating
that the co-encapsulation can induce weak protein-sugar interactions (Fig. 1b).
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Figure 1 (a) Schematic representation of co-encapsulation of lysozyme and sugar in an Mi2L24 cage. (b)
Induction of lysozyme—sugar weak interactions that inhibit its enzymatic activity in the confined space.
1) D. Fujita et al., Chem 2021, 7, 2672-2683. 2) M. Tadokoro et al., The 102nd CSJ Annual Meeting, 2022,
P2-1pm-25.
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