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Base-sequence dependent stacking interaction energy in B- and Z-DNA
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[Abstract] The stacking interactions between nucleobases in DNA double helix depend on
the geometries of DNA double helix and the base-sequences. The right-handed DNA, B-DNA
is the most abundant DNA, on the other hands, left-handed DNA, Z-DNA is observed only in
high-salt concentration. We investigated the base-sequence dependence of the stacking
interactions in B- and Z-DNA quantitatively by constructing the 2-step DNA model for all
base-sequences. The stacking interaction energies were decomposed into the intra- and
inter-strand stacking energies. We found the intra- and inter-strand stacking energies also
depend on the base-sequences. Although the distance between base-pairs in Z-DNA is larger
than that in B-DNA, the stacking interaction energies of specific base-sequences in Z-DNA
are comparable to those of B-DNA.
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