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The Cre recombination system has become an important tool for genetic manipulation of higher organisms and a paradigm

for site-specific DNA-recombination mechanisms employed by the lambda-int superfamily of recombinases. A hallmark

of the int superfamily is that recombination takes place via a four-stranded, Holliday-junction DNA intermediate. It is

difficult, however, to reconcile the square-planar exchange mechanism attributed to co-crystal structures with evidence for

a chiral recombination intermediate observed using circular DNA substrates. We report a novel approach for characterizing

the structures, in solution, of a synaptic intermediate in Cre recombination based on an analysis of the kinetics of intra-

and intermolecular recombination. Because the mechanism of Cre recombinase does not conform to a simple kinetic

scheme, we employ numerical methods to extract rate constants for fundamental steps in the recombination pathway.

The rate constants obtained for the synapsis steps are then used to determine the probability of DNA-loop formation

in an intramolecular recombination reaction. Our analysis suggests that the longest-lived intermediate has a structure

distinct from those observed in x-ray co-crystal structures. (Received January 25, 2011)
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