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Abstract

The GCP platform was developed to meet the challenges of data, computational resource, and software interoperability and integration across a globally distributed consortium of partners; hosting a diversity of
legacy databases; generating large, diverse high-throughput data sets; and applying a diversity of analytical tools and methodology to answer GCP research questions. The platform consists of the independent
domain model, ontology, and software components that, together, provide an end-user-oriented environment. The poster shows several applications and integrating tools, such as GCP web query and display
application ( “ Z e GE€P Qntology browser, standalone molecular breeding components MBDT and MOSEL, GCP Central Registry accession passport data and Registry Metadata Browser, GenDiversity web
application, and tools accessing computational grid resources.
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Fig 6. Molecular Selection
Standalone Application Interface
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The Molecular Selection Tool is a standalone (desktop) application that is currently being
developed at CIMMYT. This aims to provide plant breeders with a tool to facilitate the
selection of promising lines in terms of closeness to the target genotype and likelihood of
reaching the target.

The following are the functions of the tool:

1. Integrate and display genotype and phenotype information

2. Order, group, and filter lines based on selection indices and marker associations
3. Send data to simulation tool to predict how the program may continue

This application uses the same GCP Platform standard methodology and GCP Pantheon
Java software libraries as the Zeus web application (above).
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Relevant local and public crop information for various breeding programs and genetic resource management for
wqre qade@vaabletwa |the OCP[¥eus Web-based Workbench. These were done
platform standards methodology and GCP Pantheon Java software libraries. The GCP
PantheonBase library matured from version 2.0.0 to version 3.0.0 this year.

Work was continued from 2008, resulting in GCP Use Cases formalized and implemented for
access to the International Crop Information System (ICIS; http://cropwiki.irri.org/icis), a database
system that provides integrated management of global information on genetic resources and crop
cultivars. The tables below show the list of data types that can be searched from the ICIS Data
Sources and the number of records in the databases. The implementation of GCP-compliant data
sources was a collaborative effort of IRRI and CIMMYT.

Number of records ‘A\railable Data Types

Number of records ‘mrailable Data Types

398 ‘ Germpiasm Study

50 ‘ GenomicreatureDetector

520 | Germpasm Study

6,341 | GenomicFeatureDetector

1,466 | Detected Varant

8,606 | Detected varint

2,553,811 | Germplsri

1,910 | Study Effects

5,194,765 | Germplasm

4 ‘ GermplasmSet

2,080 | Study Effects

501 ‘ Feature Type 35 Onfology

3 | Germplasmset

693 | Study

Table 1. The data types
supported by the IRIS data

source.

549 | Feature Type as Ontolbgy

506 | Study

Table 2. The data types
supported by the IWIS data
source.

Number of records

Available Data Types

9,154

Germplasm Study

0 | GenomicreatureDetector

0 | Detected varant

159,320 | Germpisr;

23,122 | Study Fffects

0 | Germplasmset

267 | Feature Type as Ontology

11,561 | Study

Table 3. The data types
supported by the IMIS data

source.
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Fig. 7. Molecular Breeding Design Tool
User Interface

traits,

missing/desirable traits.

donor and recurrent parents, design target
genotype, and create crossing lists/input files for
molecular Laboratory Information Management

System (LIMS). The component is written in Java
and based on the Eclipse Rich Client Platform
(RCP) with a state-of-the-art plugin architecture. We
hope that the rich functionality and powerful plugin
architecture of RCP will make MBDT an open

suitable

For

Triggered by the need for a visualization component in Information system for Marker-assisted Backcrossing
(ISMAB) application, we are developing Molecular Breeding Design Tool (MBDT). The MBDT component will
provide a workbench that can help breeders visualize marker-assisted backcross (MAB) data sets,
information from various experiments across generations, and identify best individuals by visual analysis. This can
also assist them in selecting suitable parents based on genotype data, presence or absence of desired
identifying

donors
visual

source visualization tool for MAB programs.

integrate

for
selection of
parents, it displays the genotype information in the
form of interactive heat maps that are used to
represent large and highly variable biological data.
The MBDT will also allow the breeder to compare
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GenDiversity is a query and analysis web application for (i) querying decentralized genotyping data from different
databases; (ii) combining two or more different genotyping studies; (iii) converting outputs to different file formats
for diversity analysis: DARwin, Convert, Structure, Nexus, Haploview; and (iv) filtering by passport data,
computation of allelic frequencies, computation of LD, and checking for duplicates. GenDiversity is currently
available at http://gendiversity.cirad.fr/Home.

Fig. 9. The output of a
SSR genotyping study

Oisinked to allelic

frequencies, linkage
disequilibrium data,
duplicate checking,
and file formatting
for diversity analysis.

It is a direct derivative of the Ontology Lookup Service
(http://Iwww.ebi.ac.uk/ontology-lookup/), developed at EBI by
Richard Cote. Both the original and the derivative are distributed
under the Apache License.
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A GCP Ontology Browser (http://koios.generationcp.org/ontology-
lookup) was made available by Crop Research Informatics
Laboratory at IRRI (Martin Senger) in the Philippines in
collaboration with Bioversity in Rome (Elizabeth Arnaud).
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