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Introduction

DFT calculations on hydrogen-bonded
dimer complexes between the
complementary DNA bases adenine and
thymine

Total of 12 possible dimer conformations

containing an N-H-N hydrogen bond between
the bases




What evenyone: knews anoeuiv DNA:

Double helix structure

each strand consisting of sugar-phosphate backbone
covalently bonded to purine and pyrimidine bases
Complementary bases (one purine, one
oyrimidine) from each strand linked via hydrogen
ponds

—avored base-pairing Is adenine:thymine and
cytosine:guanine

with structures exhibiting Watson-Crick geometry
(deduced from X-ray data of Rosalind Franklin)




VWhat net everyone kKnews aneut DINA:

Several forms of DNA exist which do not exhibit
Watson-Crick pairing (e.g. left-handed Z-DNA).

However, the Watson-Crick form (B-DNA) is favored
under biological conditions

Various kinds of mispairing can occur

Early studies on the binary crystal formed
between 9-methyladenine and 1-methylthymine
(the Hoogsteen dimer) showed non-Watson-Crick
pairing to be preferred in this system

Preferred relative orientation (as well as degree of
protonation, etc.) are dependent on sequence,
solvent, ionic strength, pH, etc.




Strateqy.

“Standard” hybrid DFT method B3LYP/6-31G(d)

No special treatment of H-bonded H (extra basis
functions)

Focus on AT only in the first instance

Energy minimization + (harmonic) frequency
calculations + (some) H-bond scans

Calculations (G03) using WebMO interface
carried out on Apple Macintosh G4 dual 1.5 GHz

Typical optimization + frequency calculation took ~72
CPU hours
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Non-plological conforrnations
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Geornetries
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Calculated Vigrational Specira

~ 3600 cmt

N-H bonds: ~ 3600 cm
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Cormparison wiin other findings
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Future Work









