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Construction of bionanomachines in which protein movements cooperate to express
functions

Yamanaka, Masaru

URA

3,200,000

AlphaFold2

We conducted a detailed analysis of the behavior of protein supramolecules
that had already been constructed at the start of the research, which incorporated movements
(building block proteins with sensor proteins that dissociate from dimers to monomers by target
molecules). We obtained insights into how the movements of the incorporated proteins are expressed
in the overall movement of the supramolecule. Furthermore, we advanced the construction of a protein

supramolecule structure design system that incorporates the structural prediction tool AlphaFold2,
and we constructed protein supramolecules which have the three-dimensional structures with domain
shuffling as designed. Throughout the research period, the accessibility and flexibility of
designing protein supramolecules through domain shuffling improved dramatically.
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Conversion of a Monomeric Protein into a Domain-swapped Dimer by Utilizing a Tight Hydrogen Bond Network at the Hinge Region
for Myoglobin
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