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An Effective Similar Protein Retrieval Method
Using the Distance between Molecular Surface Data

TADASUKE NAKAGAWA,T YOSHIKAZU KANETAT
and TAKENAO OHKAWAST

The shape and the property of a local part of protein molecular surface, named an active
site, plays a crucial role in determining its function. Therefore, the function of protein can be
predicted by comparing its molecular surface with that of many active sites whose functions
are known. It’s inefficient to compare the input surface with all of the stored active site data,
because thousands of active site data have been stored in the active site database. This paper
proposes an effective similar protein retrieval method using the distance space technique. The
distance between two molecular surfaces is defined as the minimum value of the sum of all
differences between the relative distance of two surfaces assuming that one-to-one correspon-
dence of vertexes is found between two surfaces. The approximate distance is calculated by
introducing the score for matching the vertexes. The distance space is constructed by eval-
uating the distance between all pairs of molecular surfaces in advance in order to perform
efficient retrieval. The method was applied to a set of 310 enzyme proteins. The effectiveness
of the method was confirmed by the fact that it can shorten the retrieval time to 8.6% of the
total retrieval.
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Fig.1 Retrieval for similar protein.
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Fig.2 Molecular surface of protein.
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Fig.5 Calculation of score.
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Fig.6 The flow of retrieval.
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Fig.8 The repetition of the local search and the distance.
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