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Protein stabilization by encapsulating into an isolated space of self-assembled hollow cages
(‘Graduate School of Engineering, The University of Tokyo, *Institute for Molecular Science,*
Institute for Integrated Cell-Material Sciences (iCeMS), Kyoto University) ORisa Ebihara,’
Takahiro Nakama,' Maho Yagi-Utsumi,” Daishi Fujita,” Makoto Fujita'

Encapsulation into an isolated space is of fundamental importance to regulate the structure
and function of proteins in biological systems, such as a molecular chaperone that assists
protein folding. We have previously reported protein encapsulation into an MizL24 hollow
spherical complex that forms through the self-assembly of Pd(Il) ions (M) and bis(pyridine)
ligands (L)."? Cutinase-like enzyme, CLE was significantly stabilized against heat and organic
solvents upon the encapsulation. In this study, to clarify the mechanism of the stability
enhancement by confining in the cage, we investigated the enzymatic activity and structure of
CLE that was encapsulated in two Mi2Los complexes of different sizes (Fig. 1). When
encapsulated in a larger M 2L24 cage composed of L2, CLE was significantly stabilized and
retained its activity in an organic solvent as much as that in the cage of L1. 'H-""N HSQC
NMR shows that the encapsulation in the isolated space of Mi;L24 prevented the protein from
aggregation and maintained its active structure.
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Fig.1 Protein stabilization by encapsulating into Mi2L24 cages of different sizes
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