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The action of proteins in the Integrase family on circular, double-stranded DNA often changes the topology of the

underlying DNA, e.g. transforming an unknotted substrate to a range of different torus knots and links. We consider

two systems of tangle equations that arise when modeling this transformation. These two systems—direct and inverted

repeats—correspond to two different possibilities for the initial DNA sequence.

Using no (biologically reasonable but mathematically simplifying) assumptions, we utilize Dehn surgery arguments to

completely classify the tangle solutions for each of the two systems. Surprisingly, a mechanism for the inverted system

arises that has no corresponding direct solution. We discuss the possible biological implications of this classification, and

of this novel solution. (Received September 14, 2004)
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