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1 Introduction

Classification of tertiary protein structures is very important for better under-
standing of protein structures>**% In most of them, protein structure align-
ment is a basic tool for classification. Although structure alignment algorithms
work very well in most cases, they may fail to find similar folding patterns in
some cases because having similar folding patterns is not necessarily equivalent
to existence of a good structure alignment. Moreover, most protein structure
alignment algorithms require long CPU time.

On the other hand, classification by topology diagram has been used
traditionally? In this method, each protein structure is treated as a sequence
of a-helices, B-strands and turns. Although this method is useful, it seems
difficult to make the classification procedure automatic and difficult to classify
structures into more detailed families.

Thus, we propose an intermediate comparison method. In this method,
each tertiary structure is represented by a sequence of line segments and the
similarity between two structures is measured by the score of the alignment
between two sequences of line segments. Note that, once such representation
(i.e., a sequence of line segments) is computed, the alignments can be computed
quickly because most structures are represented by means of sequences of at
most 100 line segments.

2 Method and Result

A sequence of line segments which approximates an outline of each input ter-
tiary structure is computed using the least-squares fitting technique and the
dynamic programming technique (see Fig. 1), where details are omitted here.

The comparison of two sequences of line segments is done via the follow-
ing two steps. First, two input sequences of line segments are transformed
into strings respectively, and then the score between two strings is computed
applying the standard string (sequence) alignment algorithm (or the double
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Figure 1: An example of a sequence of line segments computed from protein structure 4hhb’.
Black circles denote the input Ca atoms and black lines denote the obtained line segments.

dynamic programming technique”). In the transformed strings, each charac-
ter corresponds to a pair of line segments and the score between two characters
is high if a pair of line segments is similar to the other pair of line segments.

The proposed method was compared with a structure alignment algorithm,
which was previously developed by us,! using PDB data. The results show that
the proposed method is much faster than the previous one and classifies tertiary
structures at least as well as the previous one does.
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