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Research Summary 

・We found that actin, which drives cell dynamics by polymerization and depolymerization 

coupled with ATP hydrolysis, exhibits dielectric and piezoelectric allostery (polarization in 

distant regions due to the dielectric and piezoelectric property of protein) in response to ATP 

hydrolysis, applied tension, and pH change. 

・By comparing the distributions of the local dielectric constant of water near a hydrophobic 

surface between an exact formula which considers long-range dipole correlation and a more 

approximate one, we found that both formulae can detect the dielectric property of the system. 

・We applied the combinatorial optimization technique by Ising machine to the strudy of allosteric 

pathway in proten molecules. 


