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Abstract Homology searching on the primary structure (i.e., amino acid arrangement) of protein
sequences is an essential part in predicting the functions and evolutionary histories of proteins.
However, proteins distant in an evolutionary history do not conserve amino acid residue arrangements,
while preserving their structures. Therefore, homology searching on proteins’ secondary structure is
quite important in finding out distant homology. In this manuscript, we propose an indexing scheme
for efficient approximate searching on the secondary structure of protein sequences which can be
easily implemented in RDBMS. Exploiting the concept of clustering and lookahead, the proposed
indexing scheme processes three types of secondary structure queries (i.e., exact match, range match,
and wildcard match) very quickly. To evaluate the performance of the proposed method, we conducted
extensive experiments using a set of actual protein sequences. CSI was proved to be faster than the
existing indexing methods up to 6.3 times in exact match, 3.3 times in range match, and 1.5 times in
wildcard match, respectively.
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Algorithm1: ProcessExactMatchQuery
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4 if (count(N;) < & then break;
5 end for
6 Merge all N; into N using ID and Loc as joining attributes;
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