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Development of a Polarizable Force Field for DNA Based on the Block Model
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Molecular dynamics simulation is a powerful method for studying the dynamic
structure of biopolymers such as proteins and nucleic acids. In heterogeneous systems with a large
number of charges like biological systems, it is necessary to increase the calculation accuracy by
using the polarizable force field incorporating the polarization effect. However, in a system
containing a large number of phosphate ions like DNA, it is difficult to set the charge and the
polarizability on atom separately, so it is not possible to construct a polarizable force field with

high accuracy. Therefore, a practical method adaptable for DNA is proposed by obtaining charges and
polarizabilities in block units. The method was verified using A, B, and Z type trinucleotide
duplexes, and a polarized block model potential with sufficient accuracy was developed.
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