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1 Introduction

Correlation analysis of protein sequence and structure is increasing its importance as the mainstream
of genome analysis shifts from sequencing to functional analysis. In conjunction with such situation,
algorithms for structure prediction are actively studied in these years as corroborated by the boom of
a series of competitions called CASP. The accuracy of structure prediction is improving by the com-
bination of promising approaches, for example, threading and comprehensive homology search using
PSI-BLAST. However, it still remains unsatisfiable level against the huge amount of protein sequences
which will be yielded by complete genome sequencing projects for model organisms. To devise an
advanced and more accurate algorithm of structure prediction, it might be needed to scrutinize the
sequence-structure correlation again from the viewpoint of short fragments. For this purpose, we are
trying to develop a system for displaying and analyzing “how much sequence-structure correlation in
the level of fragment are buried in the database of determined protein structures (PDB)”.

€DB SELECT(created fromthe PDB on March 03 1999)[ 1- 2])
I

\|/ N ) A fragnent sequence DB
6epr esentative 823 chai n9 (included the secondary
HSDAP structure information)
N I SDAPR
DAPRR
| HSDAPRRGQL SVCDSI SEW/- - - - | APRRG
PDB ----- (5 residues DB)
First, 5 residues taken | |  ----- X 5
15000 HSDAP fromthe head. Next, For | |  -----
chai ns SDAPR one residue shift and5 | |  ----- 7
(rel.86) DAPRR residues taken and (9 residues DB)
' APRRG sonet hi ng over again. /_\
- (It is repeated from6
/_\ - to 9.) W
\_/ I

(Qlery Sequence HSDAPRRGQL SVCDSI SEW/- - - -

A fragnment sequence DB

(included the secondary First, 5 residues taken
structure information) HSDAP fromthe head. Next, For
SDAPR one residue shift and 5

DAPRR residues taken and

APRRG| sonet hi ng over again.
- (It is selected from5
to 9.)

_____ [ Homol ogy Search BLAST[ 3] )

Figure 2

Figure 1: The design concept of system.
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Figure 2: Screen shots of the web interface.

2  Summary and Future work

Fig. 1 shows the configuration of our prototype system. To normalize the biased distribution of PDB
entries, PDB SELECT |[2, 3] was used. Representative protein chains were decomposed into short
fragments with secondary structure information, and stored in a fragment database. Using homology
search [1], a query sequence given by a user is compared with the fragment database, and the results
are visualized in a web browser (Fig. 2). It shows that secondary structure information drawable from
normalized PDB entries is continuously fluctuating. In other words, a user can observe that there
exists at least three types of regions, that is, 1) less informative, 2) much informative and uniform (e.g.
most of the results suggest that a position forms random coil), 3) much informative but discordant.
We believe that this information is useful to grasp the predictability of each positions in a query
sequence. As the future work, now we are incorporating more information of protein structure, e.g.
dihedral angle, surface or internal, and so on.
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