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Due to DNA’s structure, it is prone to several topological entanglement problems. For example, knotted DNA cannot

replicate successfully. The cell needs to have some mechanism by which it can solve this problem with replication.

The mechanism is an interaction between the DNA and the topoisomerase enzymes. The topoisomerase interact

locally with the DNA and pass one strand of DNA through itself via the enzyme-bridged transient break in the DNA.

Since these local strand-passages can potentially change the knot-type of the DNA, experimentalists can use the frequency

of knots produced to characterize topoisomerase action on DNA topology.

For comparison to DNA experiments, it would be useful to know the expected knot probabilities when local strand-

passages are implemented at random locations in a ring polymer. In order to investigate this problem, a simplified model

of a ring polymer was implemented via Monte Carlo simulation to estimate the probability that the ring polymer had

knot-type K after a local strand passage had occurred within the ring polymer. The model, some knotting probability

estimates, and a comparison with the estimated knotting probabilities of Stasiak et al will be presented. (Received

January 24, 2005)
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