Glyco-Databases In Japan

Kiyoko F. Aoki-Kinoshita

Bioinformatics Department
Faculty of Engineering
Soka University




Carbohydrate-related
databases In Japan

m Glycan structure databases
— KEGG GLYCAN (Kyoto University)

— Glycoconjugate Data Bank
(Hokkaido University)

m Glyco-epitope database
(Ritsumeikan University)

m GGDB Glyco-gene database (AIST)
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Glycosyltransferases

Functional infarmation of genes and proteins is
organized in KEGG as ortholog groups, called
KEGG Orthology (KO groups, to cover all
organisms. The KO groups for
glycosyltransferases are finely classified ortholog
groups distinguishing known substrate specificity,
which can be viewed as functional hierarchies of
the KEGG BRITE database.

s Glycosyltransferases
s Glycosyltransferase reactions

Metabolic Pathway Maps

The KEGGE PATHWAY database is a collection of
manually drawn KEGG pathway maps
representing current knowledge on molecular
interaction networks, including glycan
biosynthesis and metabolism,

s Glycan hiosynthesis and metabolism
e Glycosyltransferases along the pathways

Glycan Structure Maps

http://www.genome.

Glycome informatics resource integrating genomics and chemistry

COMPOUMND REACTIOMN Organisms

Gene Microarray to Glycan Structures

GECS (Gene Expression to Chemical Structure) is
a new software package for linking genomic or
transcriptomic contents of genes ta chemical
structures of hiosynthetic substances, expecially
glycans.

s [-glycan prediction server dew!

lycan Binding Proteins

Different types of glycan binding proteins are
organized as KO groups and classified as a
functional hierarchy of KEGGS BRITE.

s Glycan binding proteins
Regulatory Pathway Maps

The KEGG PATHWAY database contains various
pathway maps invalving glycan-binding proteins,
such as:

e Signaling molecules and interaction
o Cell communication

/keqa/qglycan/




GIYCOEP

Home | List all epitopes | List all antibodies

About this database

Carbohydrate chains occupy truly significant positions in warious fields of life
sciences and biotechnology. Recently, the wide-ranging invalvement of
carbohydrate chains in life sciences has been extended to such diverse
functions as cell to cell recognition and comrmunication in neuronal tissues and
immune systems, pathogen recognition, sperm-egg recognition and fertilization,
regulating hormonal half-lives in the blood, directing embryonic developrment
and differentiation, and directing distribution of warious cells and proteins
throughout the body. A large number of polyclonal or monoclonal antibodies
have been used as very important tools for analyzing expression of warous
carbohydrate chains and their functions. In this database, useful information on
these carbohydrate antigens, i.e. giyco-epitopes, and antibodies has been
assembled as a compact encyclopedia.

Epitope Search Antibody Search

+ |fyou have any questions or comments, please contact us by Feedhback Form.

*+ GlycoEpitope Database is provided by Kawasaki laboratory. The database sener is
located in Research Center for Glycabiotechnology, Ritsumeikan Liniversity,

m http://www.glyco.is.ritsumei.ac.jp/epitope/
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About GlycoGene DataBase

Significance of GGDB

Glvocogene includes genes azsociated with elvcan synthesiz such az glvcosyltransferaze, sugar nucleotide
gyvhthazes, sugar-nucleotide transporters, sulfotransferazes, etc. &t present, aver 180 human glvcogenes were
identified, cloned and characterized. In “Construction of GlvcoGene Library Project ™ Gapril, 20001 - March, 20043, we
collected and compiled the data on such elvcogenes as GlvcoGene Database (GGDED, which is the firgt database to
gtare information on substrate specificity. GGDEB provides neceszary information for the analvziz of elvcogenes.

Present Status of GGDB

The purpose of GlyvcoGene Databasze (GGDE, hitp:/fjceedb jpfeedh? is to provide users with easy access to the
information on glvcogenes via webzite. In GGOE, the following property information of each elvcogene are stored in
#ML farmat: gene namesgene svmbals), enzyvme names, DN& sequences, tizsue distributionigene expression),
subztrate specificities, homologous genes, EC numbers, and external links to various databazes. It graphically
ghows the information zuch as substrate specificities, et
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Japan-based Glycome
analysis tools

m KEGG GLYCAN

— Prediction of glycan structures from
glyco-gene expression data

— Composite Structure Map (CSM)

m RINGS
— Utilities for glycan data format conversion
— Glycan structure mining tools
— http://rings.t.soka.ac.|p/




K[cc KEGG Glycan Composite Structure Map
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Integrated Database
Project

m Since 2006, Ministry of Education, Culture, Sports,
Science, and Technology (MEXT) started the
Integrated Database Project for life sciences

Subsidiary The Intesrated Datalbase Project
Prwrarm
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Up to last year

m Survey of databases, evaluation, and
drafting of a strategy

m Development and maintenance of a
portal site

m Research and development on
Integrated technology




Towards 2010

m Promotion by establishing a central organization
(DBCLS: Database Center for Life Science)

m Development and maintenance of integrated
databases

m Combination of published literature and data
annotations

m Development of new databases and research
Into their utilization

m Acceptance of useful existing databases that
have been poorly maintained

m Training and education for database
development




What's needed?

m A “GenBank” (GlycoBank?) for a central
world-wide resource for glyco-data

m The Integrated Database Project Is
mainly focused on Japanese databases,
but the glyco-community may be more
Involved
— KEGG
— Glyco-epitope
— Glycoconjugate Data Bank




A possible alternative

m \Web services and workflows:

— Direct method for “integrating” databases
that are customizable for individual
researchers

— Both KEGG and RINGS provide web
services for their tools, although they are
as of yet still imited in scope

— Development of large libraries of web
services may be a start




