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Analysis of conformational change of nucleosome by molecular dynamics simulation
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The free energy calculations using molecular dynamics simulations showed
that DNA dissociation of CENP-A nucleosomes in the chromosomal centromere region is more likely to
occur than that of canonical nucleosomes. Furthermore, a molecular dynamics simulation was performed

in which a force imitating the twisting force generated by RNA polymerase was applied to both ends
of the canonical nucleosome DNA. The results indicated that when a left-handed twisting force was

applied, the DNA was easily dissociated from the histone, and conversely, when a right-handed

twisting force was applied, the DNA was difficult to be dissociated from the histone. These were
found to be caused by the geometrical property of the DNA double helix structure and the physical
characteristics of DNA such as flexibiity and bendability.
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