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We are interested in developing reduced-degrees-of-freedom models of conformational
transitions in biological macromolecules. For example, we have developed a statistical
mechanics model for DNA melting in which base stacking and pairing are explicitly
introduced as distinct degrees of freedom. Unlike previous approaches, this model
describes thermal denaturation of DNA secondary structure in the whole experimentally
accessible temperature range. Cooperativity arises from simple microscopic rules, as does
the temperature dependence of the effective dimer free energies in the corresponding
nearest neighbor thermodynamic model.

The partition function of the model can be written in a transparent transfer matrix form,
and the model is exactly solvable in the homogeneous thermodynamic limit.
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