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Research Summary 

・We investigated the physical mechanism of successive peptide synthesis by a non-ribosomal 

molecular machine.  Based on our molecular dynamics (MD) results, we propose the 

electrostatic ratcheting mechanism of the peptide synthesis with the essential part shared 

between non-ribosomal and ribosomal molecular machines. 

・We continued to study the mechanism of actin depolymerization and its regulation from the 

viewpoint of dielectric and piezoelectric allostery. 

・By utilizing a Ising-like Hamiltonian and a combinatorial optimization technique, we propose 

a method to search allosteric pathway extended from an input site to distant and unknown sites 

in the large-scale Coulombic network which is obtained from MD simulation.   


