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Theoretical Study on Relation of Base sequence and Electronic Structures toward
Elucidation of Mechanism of DNA Electric Conductivity.

Teramae, Hiroyuki
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The program that calculates ab initio energy band structures of polymers
adapting the helical symmetry was developed, and we calculate those of the polymononucleotide and
the polydinucleotide. The polymononucleotide consisting with the guanine and cytocine base pairs is
significantly interesting. The valence band top is found to move from the gamma point to zero point
that is not true for that consisting with the adenine and thymine base pairs.

Furthermore, the difference between the electronic structures of the double helics and the single
helics are calculated and discussed the role of the hydrogen bonds between the base pairs.
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Fig.1. The structures of base sequences of polymononucleotides and polydinucleotides
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Figure 2 Crystal orbital of valence band top (bottom) and conduction band bottom (top) of (a) GC
polymer without sodium phosphate, (b) GC polymer, (c) AT polymer without sodium phosphate,
and (d) AT polymer.
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Figure 3. The energy band structures of polydinucleotides



Table 1. The effective masses of hole and electron of poly-dinucleotide along with the values of the top

of the valence band (VB), bottom of the conduction band, and the band gap.

polymer massof hole topof VB [au.] mass of bottom of CB band gap [a.u.]
electron [au]

AA -4.912 -0.1867 9.242 0.0014 0.1881
AT -7.055 -0.1965 6.672 0.0147 0.2112
AC -9.188 -0.1718 8.548 0.0138 0.1856
AG -53.006 -0.1627 10.370 0.0108 0.1735
GC -5.871 -0.1615 6.484 0.0162 0.1777
GG -14.540 -0.1522 12.190 0.0088 0.1610

GG GC, AG, AC, AA, AT

AA AT GG GC
AG AC
AG
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