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The tremendous advances in the development of computational quantum chemistry
have established theory as a viable partner to experiment in chemical research. Quantum
chemical methods are especially helpful for the study of biological radicals for which there is a
paucity of experimental information on the identity of the radicals and even less on the
mechanisms by which they affect the physiology of living systems. Many bioradicals are
formed by exposure of living matter to ionizing radiation. For example, radiation causes
damage to DNA, the primary products being base or sugar radicals that subsequently lead to
strand breaks and DNA-DNA or DNA-protein cross-links. An overview of our current research
on radicals formed in radiation damage to amino acids and DNA components, including cross-
linking between a DNA base and an amino acid, will be presented. Other aspects of our recent
research, including the use of nucleobases as catalysts and the mechanism by which the
antitumor drug tirapazamine cleaves DNA will be discussed briefly.
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