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Overview

 Motivation
e Introduction to Genome Annotation
* The need for Grid Technologies

« The APAC Genome Annotation System
 Major Outcomes
e Current and Future Work



Genome Annotation

 |dentifying biological-relevant features in sequences.
 lIterative process using sequence analysis tools.
 New analysis value-add to previous analyses.

e Having sufficient and high-quality annotations
determines the value of the sequence data.



Challenges of Genome Annotation (1)

e Large amounts of sequences that needs to
pe annotated quickly.

 Data not static.

 Many types of features to find, and many
analysis tools to use.
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Challenges of Genome Annotation (2)

* Problems not solvable by:

« Computational resources within any single
organisation.

» Expertise within any single field.



Grid Solutions to Genome Annotation (1)

 Opportunities offered by the Grid to solve the
genome annotation problems:

 Linking resources across organisations.
« Standardized middleware for integration.

» Collaborations between different areas - life science
research, bioinformatics, HPC.



Grid Solutions to Genome Annotation (2)

e Considerations:

1) Biological researchers should not be exposed to grid
details.

2) Tools should access HPC resources consistently and
transparently.

3) Flexible generic set-up to allow future tools to be added.



APAC Genome Annotation System

 Developed in the Bioinformatics Application Support
Project under the APAC Grid Program.

e Provides:

* High-throughput automated annotation support for
researchers, and

« a set of analysis tools to be used in an annotation pipeline.



APAC Genome Annotation System
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Ensembl Annotation System (1)

* Open-source system from a joint project between
European Bioinformatics Institute (EBI) and the
Wellcome Trust Sanger Institute (WTSI).

e Enables automatic annotation on genomes,
maintains the annotations in a database, and allows
viewing of the annotations through a web browser.

e WWW.ensembl.orq




Ensembl Annotation System (2)
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Ensembl Annotation System (3)

« Why Ensembl?

* Widely used system. Contains many components
useful for different research needs.

« System of choice for some major genome projects,
Including human, mouse, rat and zebrafish.

« Off-the-shelf solution with necessary components
for connection to grid

» Support for schedulers.
» API for system customisation.



APAC Genome Annotation System
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Local Resource Management System

SGE (Scheduler)

SAPAC queue
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The Imitator Script (1)

« An imitator script takes on the identity of
different programs using information in XML
files.

o Advantages:

— Allows new tools to be made available by simply
creating XML templates

— More flexibility on parameter ordering than the original
tools.



APAC Genome Annotation System




APAC Grid (1)

e Connection to APAC partner sites via Globus 4 Web
Service on sites’ gateways.

e To virtual machine ng2:
e CentOS Linux

Virtual Data Toolkit

Globus 4

Java 1.5

PRIMA security module.

« Authentication using X.509 certificates, signed by
APAC certifying authority.



APAC Grid (2)

 The computational resources used
e 192-cpu SGI Altrix 3700 machine at IVEC, and

e 129-node commodity Linux cluster at SAPAC.



Annotation Results

e Annotations done for:
e Oryza sativa (Rice),
e Stagonospora nodorum, and
e Sinorhizobium medicae WSM419

e Results available at:
e http://ccg.murdoch.edu.au/ensembl




Researchers using the System

e Researchers at

* The Centre for Comparative Genomics
 CRC for Molecular Plant Breeding

 International Wheat Genome Seqguencing
Consortium



Major Outcomes (1)

 Developed a production-ready annotation
system for research use.

 Demonstrates the capacity of the APAC
National Grid in supporting Life Science
research.



Major Outcomes (2)

e Full transparency in access to high-throughput
resources. No disruption to the operations of the
biological researchers and their tools.

» Researchers are not burdened with grid implementation and
operational detalls.

« Analysis tools need not be modified in any way to access
computational resources.



Major Outcomes (3)

 Produced a set of GT4 Services of major
bioinformatics analysis tools

« Available on the APAC Grid for programmers to tap into to
develop new pipelines and applications.



Current and Future Work

« Current project:
* Sequence Assembly on the Grid

« Grid-enabling other bioinformatics operations
can potentially follow the same approach as
the annotation system.



Future: a Full Suite of Data Services
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Questions?



