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RationaleRationale
Vast amount of Vast amount of germplasmgermplasm and genomic dataand genomic data
generated by CP partnersgenerated by CP partners
Informatics requirements for data:Informatics requirements for data:

acquisitionacquisition
storagestorage
analysisanalysis
sharingsharing

Challenge: heterogeneous information systems Challenge: heterogeneous information systems 
and data sources dispersed across the CP and data sources dispersed across the CP 
institutesinstitutes



Information Systems Platform & Information Systems Platform & 
Network DesignNetwork Design

Crop biological concepts, relationships and data typesCrop biological concepts, relationships and data types

• Anatomical
• Developmental
• Field Performance
• Stress Response

Genotype Germplasm Phenotype

Molecular
Expression

Environment

• Inventory
• Genealogy

• Genetic Maps
• Physical Maps
• DNA Sequence
• Functional Annotation
• Molecular Variation 
(Natural or Induced)

• Location (GIS)
• Climate
• Day Length
• Ecosystem
• Agronomy
• Stresses

• Transcripteome
• Proteome
• Metabolome
• Physiology
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From: presentation Richard From: presentation Richard BruskiewichBruskiewich



Generation CP Informatics PlatformGeneration CP Informatics Platform

http://pantheon.generationcp.org



2007 Team Members and Activities2007 Team Members and Activities
Principal Investigator: Graham McLaren Principal Investigator: Graham McLaren -- IRRIIRRI

SP1 Use Case: Manuel Ruiz SP1 Use Case: Manuel Ruiz –– CIRADCIRAD
Brigitte Courtois, Claire Billot -CIRAD

SP2 Use Case: Shoshi Kikuchi, SP2 Use Case: Shoshi Kikuchi, Koji Koji DoiDoi –– NIASNIAS
SP2 Use Case: Richard Bruskiewich SP2 Use Case: Richard Bruskiewich –– IRRIIRRI

Ramil Mauleon – IRRI, Marcos Costa - EMBRAPA
SP3 Use Case: Guy Davenport SP3 Use Case: Guy Davenport –– CIMMYTCIMMYT

Kyle Brack - CIMMYT
Martin Senger Martin Senger –– EBI and Mathieu Rouard EBI and Mathieu Rouard –– INIBAPINIBAP

Activities:Activities:
http://cropwiki.irri.org/gcp/index.php/Platform_Develohttp://cropwiki.irri.org/gcp/index.php/Platform_Develo
pment_Activities_for_2007pment_Activities_for_2007



2007 Activities: SP1 Use case2007 Activities: SP1 Use case

Analysis of biological diversity for GCP data sets. Analysis of biological diversity for GCP data sets. 
The first tool will be a subThe first tool will be a sub--sampling tool. sampling tool. 
The second tool will allow to convert data for easy The second tool will allow to convert data for easy 
input into a range of software packages. input into a range of software packages. 
A plugA plug--in allowing to adapt the tool to new packages in allowing to adapt the tool to new packages 
will be developed. will be developed. 
Automatic linkage with the high power computing Automatic linkage with the high power computing 
facilities. facilities. 



List of available genotyping studies (by species and databases)



2007 Activities: SP2 Use case2007 Activities: SP2 Use case
Analysis of Analysis of MicroarrayMicroarray Data. Data. 

MAXDMAXD--based gene expression database constructed based gene expression database constructed 
description of experimental conditions adhering to description of experimental conditions adhering to 
the MIAME/Plant standard. the MIAME/Plant standard. 
Probe data can be incorporated through the array Probe data can be incorporated through the array 
converter system. converter system. 
New, but existing analysis tools, such as the TMEV New, but existing analysis tools, such as the TMEV 
suite will be integrated into the platform.suite will be integrated into the platform.
The The ciscis--element search and analysis application will element search and analysis application will 
be enhanced to accommodate new sources of be enhanced to accommodate new sources of 
sequence data and new types and locations of sequence data and new types and locations of 
regulatory elements.regulatory elements.



GCP Platform Support for Task 32GCP Platform Support for Task 32
(MAXD Customization for GCP (MAXD Customization for GCP MicroarrayMicroarray Data)Data)

MAXD customized for crop data 
(MIAME-Plant) by connection to 

Germplasm & Study domain model 
compliant GCP Data Source and to 

GCP ontology database MIAME-Plant ontologies imported into 
MAXD through an “interactive”

ontology database GCP DataSource

“IsolatedSample” for microarray
experiment is just a Germplasm

Identifier recorded in a GCP 
Study as an “Observation Unit”

Software engineering by University of the Philippines 
M.Sc. Computing student, Yi Zhang





2007 Activities: SP3 Use case2007 Activities: SP3 Use case

Tools for Marker assisted backcrossing (MABC)Tools for Marker assisted backcrossing (MABC)
Protocols for routine management of genotyping and Protocols for routine management of genotyping and 
evaluation data for molecular breeding in platform evaluation data for molecular breeding in platform 
compliant databases will be developed. compliant databases will be developed. 
A suite of applications including graphical visualization A suite of applications including graphical visualization 
tools for MABC and display tools for background or tools for MABC and display tools for background or 
target genotype selection from high throughput target genotype selection from high throughput 
genotyping studies. genotyping studies. 



2007 Results 2007 Results -- presentationspresentations
Combining decentralised genotyping data for diversity 
analysis (C. Billot)

GenDiversity: a Web application for querying and combining different
genotyping studies and delivering different output formats.
GenMapping: a Web application for getting genetic and physical 
mapping data related to the markers used in genotyping studies.

GCP Informatics Platform Demonstration
Standalone tools for genomics analysis (R. Mauleon) cross-
integration of microarray and mapping data with MAXDLoad, TMEV 
and Cytoscape and with GCP genomic DataSources (using GMOD 
and Chado) and GCP germplasm and phenotype DataSources.
Dayhoff: Comparative stress gene catalogue (S. Wanchana) uses 
GCp data sources in Chado and data consumer technology to 
integrate ATV and JalView as well as web services to communicate 
with Greenphyl.
Genoma: Management of EST data (M. Costa) a GCP partner tool 
adapted to use GCP data source and consumer technology to link 
third party tools such as Apollo 
KoiosKoios QuerybuilderQuerybuilder:: GCP domain model and API compliant web 
query engine and interface (R. Bruskiewich)



http://http://koios.generationcp.orgkoios.generationcp.org



http://http://dayhoff.generationcp.orgdayhoff.generationcp.org

GCP Comparative Stress Gene CatalogGCP Comparative Stress Gene Catalog



2007 Results 2007 Results -- postersposters

2.1 GCP Informatics Platform Support for Crop 2.1 GCP Informatics Platform Support for Crop 
Informatics (R. Bruskiewich)Informatics (R. Bruskiewich)
2.2 The development of a novel data mining 2.2 The development of a novel data mining 
tool to find tool to find ciscis--elements in rice gene promoter elements in rice gene promoter 
regions (S. Kikuchi)regions (S. Kikuchi)
2.4 Comparative stress gene catalogue and 2.4 Comparative stress gene catalogue and 
orthologortholog function display (S. Wanchana)function display (S. Wanchana)
3.4 The many faces of 3.4 The many faces of GenomediumGenomedium (K. Braak)(K. Braak)
4.13 The GCP 4.13 The GCP microarraymicroarray data integration and data integration and 
analysis system (R. Mauleon)analysis system (R. Mauleon)



Pantheon (source code)Pantheon (source code)
4 administrators, 47 developers, 17 4 administrators, 47 developers, 17 

monthsmonths
27,000 source code contributions 27,000 source code contributions 

from 29 developers located in 6 from 29 developers located in 6 
institutions worldwideinstitutions worldwide

Source code atSource code at
http://CropForge.org/http://CropForge.org/
Project: GCP PantheonProject: GCP Pantheon

Data format and releaseData format and release

http://cropforge.org/


Documentation andDocumentation and
Collaboration atCollaboration at
http://http://pantheon.generationcp.orgpantheon.generationcp.org//



Links with other projects Links with other projects 
SP1SP1

Data management for genotyping studiesData management for genotyping studies
Analysis of genetic diversityAnalysis of genetic diversity

Sp2Sp2
Data management and analysis of Data management and analysis of microarraymicroarray datadata
Identification and documentation of Identification and documentation of orthologousorthologous
stress genesstress genes
Data mining for regulatory elementsData mining for regulatory elements

SP3SP3
Data management for pedigree breedingData management for pedigree breeding
Data management for markers, maps and Data management for markers, maps and qtlqtl..



Product delivery and impact Product delivery and impact 
• References

Bruskiewich R, Davenport G, Hazekamp T, Metz T, Ruiz M, Simon R,
Takeya M, Lee J, Senger M, McLaren CG and Van Hintum T. (2006) 
Generation Challenge Programme (GCP): Standards for Crop 
Data. OMICS: The Journal of Integrative Biology. 10(2):215-219

• GenDiversity tool
• http://sat.cirad.fr/sat/gendiversity/servlet/ChoixInitiale

• Rice CIS element Searcher
• http://hpc.irri.cgiar.org/tool/nias/ces

• Koios Web-based query builder
• http://koios.generationcp.org/Koios/index_mozilla.jsp

• Genomedium stand alone workbench
• http://www.genomedium.org

• Microarray repository and analysis tools
• http://cropforge.org/projects/gcpmicroarray

http://sat.cirad.fr/sat/gendiversity/servlet/ChoixInitiale
http://hpc.irri.cgiar.org/tool/nias/ces
http://koios.generationcp.org/Koios/index_mozilla.jsp
http://www.genomedium.org/
http://cropforge.org/projects/gcpmicroarray
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