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Biological DBs

 Not so huge amount of data compared to
high-energy physics, astronomy, etc.

e Large number of DBs ( > 800 DBSs)

* Highly heterogeneous and complex in data
description



Number of Biological DBs

 The number of biological DBs is very rapidly
Increasing.
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# of Biological DBs in Nucleic Acids Research DB issue.
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0 BloGrld Project: Application to Drug Discovery
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Data Grid Issues: Compound (Drug)
1. Heterogeneity of data

descriptions. .'
2. Large number of relatlonshlps
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~ Protein-Compound Interaction 6
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Protein-Compound Interaction Search is one of the most
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Important technologies in drug discovery.



3“ Ontology-based Metadata

biogrid
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X'Is an agonist of A
Y is an inhibitor of B
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* Schuffenhauer, A., et al., J. Chem. Inf. Comp. Sci., 42, 947-955 (2002).
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-~ Relationship between Protein Function and Drug Activity

bio8rid
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Protein Functional Classification ~ Compound Activity Classification
(e.g., Gene Ontology) (e.g., Activity Class (DDR))

Nuclear Receptor Endocrine Agents

PN \

Estrogen like Hormones and agents affecting
/ \ hormone mechanisms
Protein-Ligand
Glucocorticoid Estrogen _relationship / \
like receptor
receptor
./ ni
Glucocorticoid Androgen ER alpha ER beta agonist modulator
receptor
receptor

sExtract relationships between protein functions and compound
activities by traversing hierarchical classifications (or ontologies)



%@ Outline of Data Integration System

biogrid

Database federation using Grid technology.

Application
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Protein Genomic Protein-Drug Compound
Info DB Info DB Interaction Info DB

SwissProt, PIR, PDB, DDBJ ENZYME, GPCRDB MDL, ChemBank, Ligand
KEGG, Ensembl NucleaRDB ChemPDB

Databases for each category are provided as Grid Services



iﬁORetrieve Known Compounds Bound to Similar Proteins

bio8rid
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Protein Compound Interaction ¥View

Save Compound

Compound Similarity
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Compound Search Result 11

biogrid
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~ Chemical Structure and Its Activity 12
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biogrid

Balagritazone

Irbesartan (angiotensin Il receptor (PPARy agonist (diabetes))

antagonists (hypertension))
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Telmisartan (originally, angiotensin Il receptor antagonists (hypertension); but
recently peroxisome proliferator-activated receptor (PPAR)y partial agonist

(diabetes))
Farley, S., Nature Reviews Drug Discovery. 3(6), 475, 2004.



QOutline of the NAREGI Project
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NAREGI

« NAREGI: National Research Grid Initiative
In Japan

 Funded by Japanese Government (MEXT)

o Started from April 2003

 Two main sites:
— R&D: NIl (National Institute for Informatics)

— Nano Science Application: IMS (Institute for
Molecular Science).

13



Networking
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NAREGI Software Stack

Grid-Enabled Nano-Applications

Grid Grid Visualization Grid PSE

Programming _
Libraries Grid Workflow

- GridRPC
- GridMPI Super Scheduler

Globus,Condor,UNICORE =) OGSA: NAREGI impleénsentati n

Data Grid

Distributed
Information Service

Grid VM

High-Performance & Secure Grid Networking

SuperSINET

etc

Research
Organizations

Computing Resources

National Resecarch Grid Initiative
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NAREGI Data Integration w/ Workflow

Networking

Access Management System
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National Resecarch Grid Initiative



16

e Data ntegration Workflow using Metadata
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Networking

Parallel Search across DBs

Retrieve in parallel against
lifescience DBs by using
Globus Toolkit, OGSA-DAI,
and Gfarm.

We extract the information of
related records among
different lifescience DBs and
Integrate their results.

¥ Search across Databases
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NAREGI
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Data Integration System Overview
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\ Global File System (AIST Gfarm) total 1.5TB
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Keyword Search 1

NAREGI
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Keyword Search 2

NAREGI
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== Data Integration Flow 1

NAREGI
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National Resecarch Grid Initiative



Networking

Data Integr

ation Flow 2
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Protein Sequence
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Summary and Future Works

 \We have developed a system for data
iIntegration of >40 lifescience DBs.

e Globus Toolkit and OGSA-DAI integrates
distributed DBs and metadata.

DB keywords and indices are stored in a
grid filesystem (Gfarm).

Future Works
 Most of data are currently downloaded.

Need to develop web-service
(WSDL/SOAP) Iinterfaces.
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