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1 Introduction.

During recent years, many efforts have been made to analyze the relation between structure and
function. Most previous research work focused on classifying protein families based on homology
[1][2][3]. A major assumption of previous works is that the protein families or functional categories
are known in advance and the protein features like sequence or structural features used to make the
classification model are labeled with the corresponding families or categories. As a well known
technique in statistics and computer science, clustering has been proven very useful in detecting
unknown object categories and revealing hidden correlations and pattern among objects. In this
paper, we are involved in the problem of automatic clustering of protein structure.

Protein clustering is very important and has applications in such diverse fields as drug design,
molecular biology, and environmental industry. By recent years, protein clustering has been carried
out by protein primary sequence [4][5][6]. To cluster proteins effectively, we must take into
account structures of proteins. But due to the complex features of proteins, it is not easy to
effectively and efficiently figure out their similarities in the aspects of structures and functions. To
resolve these difficulties, most research on clustering focused on defining efficient similarity
between proteins [7][8][9][10][11]. Holm and Sander tried to calculate similarity by alignment of
residue-residue (Ca -Ca ) distance matrices in [7]. But this approach is computationally very
complex and sensitive to errors. Recently, some efficient similarities were proposed. Schwarzer and
Lotan proposed a fast similarity that is calculated using segments-segment distance matrices in [8]
instead of residue-residue distance matrices in [7], where segment consists of several residues.
Another approach, by Singh and Brutlag, was proposed that calculate similarities with the vector
representations represent vectors of secondary structures [9]. We found a trend of abstraction of
protein structure from previous work.

In this paper, we present a method to automatically cluster proteins using a well known abstract
descriptor.

2 Method.

In this paper, we use the sequence of secondary structure elements(for short, SSES) and with
generic sequence comparing algorithms as similarity measure. Clustering algorithm used in this
paper is K-Means clustering algorithm that has been applied to analyze expression profiles in
several biomedical and systems biology studies[12]. And, automatic K-means clustering should
provide best cluster partition. To cluster the proteins automatically and best, we optimize the
number of clusters using cluster validation measure, silhouette method[13].

3 Clustering Algorithm Using SSES.
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Now we explain our clustering algorithm using SSES. Our system consists of following three
modules: 1) preprocessing module, ii) distance matrix computing module, and iii) clustering module.
Details are shown below. See Figure 1.
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Figure 1: Processes flow of automatic clustering system

4 Discussion.

In this paper, we used SSES to represent protein structure. Since we just use the sequence data (in
the aspect of data type, actually, including structural information) to cluster proteins with complex
structure, our system is very simple but accurate. We highly believe that if we use other
information such as angles and/or types as well as SSES information, the accuracy of our system
would be better.
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