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We examine how extensively the simple p ial functi d pedin our
preceding papers can identify patibilities b q and of

proteins. The potential function consists of pairwise contact energies, repulsive

packing potentials of residues and short-range p ials for dary 3

which were all esti d from the statistical p observed in known protein

structures. Each energy potential term has been modified to approximately
represent stabilities of proteins in various environments, for multimeric states as
well as monomeric states. These potentials were demonstrated to discriminate
successfully not only in fold recognition but even in sequence recognition, when
sequences are threaded into structures without gaps. Here, it is more thoroughly

examined by allowing deletions and additions in seq - structure ali

Gap penalties are assumed to be proportional to the number of contacts at each
residue position so that gaps will tend to be more frequently placed on protein

surfaces than in cores. A dynamic programming method is applied iteratively to

obtain a self- in the with the pairwise potentials.
Results show that the present energy function and alignment method can detect
both folds compatible witha given sequence and conversely sequences compatible
with a given fold, at least to the same degree as can a conventional sequence
alignment method. Also it is indicated that the long-range, pairwise contact

energies principally contribute to the recognition of overall fold, but that the
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them to yield

short-range, secondary structure p usefully p

improved alignments. Reference: J. Mol. Biol., 256, 623-644, 1996.
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