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Our knowledge of the amazing variety of functions played by RNA molecules in the cell
continues to expand, with the functions determined in part by structure. To improve our
ability to determine function from DNA or RNA sequences, and also to aid in the design
of nucleic acids with novel structural or functional properties, accurate and efficient
structure prediction methods are valuable. Currently, computational methods focus
mostly on secondary structure prediction. Of particular interest, from a computational
standpoint, is prediction of pseudoknotted secondary structures.

A common approach to prediction of secondary structure from the base sequence is to
find the minimum free energy (MFE )structure, from the possibly exponentially many
structures. Since the general problem of MFE secondary structure prediction is NP-hard,
polynomial-time algorithms handle a restricted class of secondary structures.

We present a novel MFE secondary structure prediction algorithm with respect to a
thermodynamic model that encompasses the Turner model, which significantly expands
the class of structures handled in O(n5) time. Our algorithm can handle biologically
important examples including H-type pseudoknots, kissing hairpins (previously handled
in O(n6) time), and chains of four pairwise overlapping stems, as well as nested sub-
structures of these types (not handled by previous O(n5) algorithms).
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