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Abstract: Based on first-principles LCAO method,

we study the electronic and atomic structures of DNA

nucleobases adenine (A), thymine (T), guanine (G), and cytosine (C) adsorbed on graphene surfaces. The
n-7 stacking interactions between graphene and nucleobases lead to the bilayer geometries similar to the

Bernal stacked graphite. Through the density of

states and charge density analyses, it is found that

nucleobases are physisorbed on graphene by dispersive interactions with negligible charge exchange. Our

calculations reproduce the atomic structures obtained in previous plane wave calculations accurately with

much less computation, and well describe the

delocalized m-m interactions in graphene-nucleobases

system, indicating that the LCAO method is very efficient for investigating graphene-bio systems.
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Table 1. Vertical distances (Z) from a graphene sheet to

nucleobases.

Guanine

2.78

Adenine

2.85

Thymine
2.86

Cytosine
2.83

N
\\/H\

Fig. 1. Atomic structures of (a) adenine, (b) thymine, (c)
guanine, and (d) cytosine adsorbed on graphene.
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Fig. 2. Density of states of (a) adenine, (b) thymine, (c)
guanine, and (d) cytosine adsorbed on graphene. The Fermi
level is located at zero. Black, purple, and blue lines indicate
total, graphene-projected, and nucleobase-projected density of
states, respectively.
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Fig. 3. Charge density isosurfaces (yellow) for the an
adenine on graphene with the constant charge density of

0.01 au. together with C atoms (ball) and C-C bonds

(stick) colored blue.
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