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Molecular dynamics of DNA strand breaks induced by tritium transmutation

Kono, Hirohiko
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We simulated DNA strand breaks induced through B decays of tritium atoms
contained in a DNA by using the density-functional based tight-binding method for electronic
structure calculations. The results of simulations were analyzed from the aspect of energy and
charge transfer to examine the mechanisms of elementary processes in DNA strand breaks. Charge
rearrangement occurs after B decays of tritium, which results in a neutral radical species. We
found that after a B decay of a tritium atom bound to the 3" or 5"-carbon in a sugar, a P-O bond of

an adjacent phosghate group breaks. This reaction is mediated through energy and charge transfer
between the neighboring sugar and phosphate and terminates with a single strand break; a double
strand break, difficult to repair, never takes place as long as two tritium atoms happen to be
absorbed to two sugars bridged by the same base pair.
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