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A Reliable Sequence Alignment Method Based

on Probabilities of Residue Correspondences.

Sanzo Miyazawa, Faculty of Technology

Gunma University

Probabilities of all possible correspondences of residues

in aligning two proteins are evaluated by assuming that
the statistical weight of each alignment is proportional to
the exponent of its total similarity score. Based on such
probabilities, a probability alignment that includes the most
probable correspondences is proposed. In the cases of highly
similar sequence pairs. the probability alignments agree
with the maximum similarity alignments that correspond
to the alignments with the maximum similarity score. Sig-
nificant correspondences in the probability alignments are
those whose probabilities are larger than 0.5. The proba-
bility alignment method is applied to a few protein pairs,
and results indicate that such highly probable correspon-
dences in the probability alignments are often correct cor-
respondences that agree with the structural alignments and
that incorrect correspondences in the maximum similarity
alignments are not usually significant correspondences in
the probability alignments. The root mean square devia-
tions in superposition of corresponding residues tend to be
smaller for significant correspondences in the probability
alignments than for all correspondences in the maximum
similarity alignments, indicating that incorrect correspon-
dences in the maximum similarity alignments tend to be in-
significant correspondences in probability alignments. This
fact is also confirmed in 109 protein pairs that are similar
to each other by sequence identities between 90 and 35 %.
In addition, the probability alignment method may better
predict correct correspondences than the maximum similar-
ity alignment method. However, probability alignments do,
of course, depend on a scoring scheme but less sensitive to
the value of parameters such as gap penalties. The present
probability alignment method is useful to construct reliable
alignments based on the probabilities of correspondences
and can be used with any scoring scheme.
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