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1 Introduction

The PDZ domains are well-known globular fold module of many scaffolding proteins. The domains
are involved in protein-protein interaction and play a central role in organizing diverse cell signaling
assemblies [2]. Recently the motifs of their binding sites have been researched in biochemical and
structural studies [1, 3], but it was pointed out the difficulty to classify the PDZ domains on the basis
of the chemical characteristics of binding sites residues [4]. Another one of the specific known features
is that the domain appears several times in a mature protein. The result of sequence analysis of the
PDZ domain strongly suggested that the PDZ domains were derived from the domain duplication
rather than the vertical conservation or the gene duplication.

2 Materials and Methods

The sequence data of the PDZ domain were collected from SMART database [5] and the total number
was 1951. We calculated all to all pairwise alignments scores for those 1951 domains, using the

Smith-Waterman algorithm. The complete linkage clustering was applied with the score 100 as the
threshold.

3 Results

The number of best-best relation pairs was 248. The number of clusters was 150 and in a cluster
the frequency of appearance of PDZ domains included in the same proteins was 929/1951. Those
relatively high score gave the idea that the PDZ domains were derived from the domain duplication
rather than the vertical conservation or the gene duplication.

4 Discussion

Many proteins which include the PDZ domains also include the GuKc domains. The GuKc domains
are also well known and involved in construction of protein complexes. It may be interesting to
investigate other proteins with single GuKc domain and multiple PDZ domains. Applying evolutional
phylogenic analysis to those data, we could discuss the hypothesis more clearly.
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Figure 1: A part of dendrogram of sequence analysis of the PDZ domain.

The data was listed in SMART database (http://smart.embl-heidelberg.de/ ). The total number
of entries was 1951. Shown numbers of separation points mean Smith-Waterman score.
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