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Theoretical studies on the interaction between actinide species and biomolecules

MOCHIZUKI, Yuji

13,100,000
(MD) (FMO)
/DNA
ABINIT-MP  PAICS
MD-FMO /
-Ca(1D)/Eu(II)/Cm(IID) DNA-U02(11)
/ FMO
FMO
MD 100
DNA- MD-FMO Chem. Comm.

In this research, by combining molecular dynamics (MD) simulation and
fragment molecular orbital (FMO) calculation, we have performed theoretical studies for complex
systems of actinide ion species and protein/DNA in the context of health physics. Several functional

enhancements were made in the FMO programs, ABINIT-MP and PAICS. In addition, we have established a
protocol to handle an amount of calculated data such as matrices of interaction energies generated

by the combination of MD and FMO, based on statistical analyses and machine-learning techniques. As

realistic applications, we have investigated calmodulin - ion (Ca(ll), Eu(lll) and Cm(111)) complex,
DNA-uranyl complex and so on. These results have been presented in conferences as well as papers.
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