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1

Introduction

The structural roles of carbohydrates are important in constructing complex multicellular organs and
organisms, which requires interactions of cells with one another and with the surrounding matrix.
In recent years, many structures and functions of complex carbohydrates have become clear. Although it has been necessary to collect and classify these data, there has been nothing that fills the
demand. There was a well known database for complex carbohydrates called CarbBank/CCSD (Complex Carbohydrate Structure Database) [2]. Since the fund for the database was discontinued, the
database has not been updated and maintained. Under the KEGG project we released the GLYCAN
database for carbohydrate structures and assocated information in July 2003. GLYCAN is a new
addition to the LIGAND collection which also contains COMPOUND, REACTION and ENZYME
databases [3, 6]. We have also developed a new drawing tool of branched carbohydrate structures, as
well as software to search substructures and similar structures [1]. We report here an overview of the
GLYCAN database where efforts are being made to enter and daily update different types of data.
The current release (as of October, 2003) includes 10385 entries.
The GLYCAN database is accessible through the WWW at: http://www.genome.ad.jp/ligand/.

2

Overview of the Current GLYCAN Entries

Entries in GLYCAN were obtained from Table 1: Annotated entries in the Glycan database.
three data sources, unique structures compuAttribute
Number
tationally identified in CarbBank/CCSD [2],
NAME
1078
KEGG/PATHWAY database [5] and literature,
COMPOSITION
10385
and by adding new information. Each entry
CLASS
6325
of GLYCAN contains information on the name,
PATHWAY
202
the composition of mono sugars, the class of
BINDING
742
molecules, the links to metabolic pathways, reacREACTION
241
tions, bound proteins or lipids, lectins, and others. Table 1 shows the numbers of attributes annotated in the entries of GLYCAN.

3
3.1

Drawing Carbohydrate Structures and Searching Similar Structures
Representation of Carbohydrates and their Drawing Tool

Instead of text representation of carbohydrate structures, we have extended KCF (KEGG Chemical
Function) format [4] to carbohydrate structures. KCF represents each carbohydrate structure as a
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graph and, in this case, mono sugars and glycosidic linkages are represented by nodes and edges,
respectively. We developed a carbohydrate structure drawing tool using Java based on this representation (Fig.1). It is possible to enter and edit mono sugars and glycosidic linkages in a ChemDraw or
ISIS/Draw style.

3.2

Structure Search

GLYCAN provides two graph algorithms for searching similar carbohydrate structures. The users
via WWW can select Approximate Match and Exact Match [1] with some options. Fig. 2 shows
an example of local Exact Match result with the options for both nodes & edges and the recursive
matches. The similarity-score represents the number of matching edges between the query structure
and searched one.

Figure 1: Drawing tool.
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Figure 2: Result of the structure search.
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