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Development and application of computational methods to illustrate the
structural dynamics of proteins using cryoEM

Nakasako, Masayoshi
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The structure analyses for enzyme-cofactor and enzyme-cofactor-ligand
complexes were conducted using cryoEM. From the structures of enzyme-cofactor complex, we identified
structures suitable for cofactor-binding and the pathway of cofactor to approach the final
finding-site. We visualized the four and seven structures of the ternary complex in the initial and
steady stages of the reaction and proposed structure-based reaction cycle. In addition, structure
analysis for the ternary complex of a point-mutated enzyme revealed the interactions necessary for
the structural changes.
We developed a neural-network to predict the hydration structures of proteins. The machine learning
process was optimized, and the combinational use of the neural-network and empirical hydration
prediction method enabled us to predict the hydration structures of membrane proteins.
In addition, for image processing, we proposed a metric used in X-ray diffraction imaging and
applied to structure analyses.
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