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Rationale

Revolutions in molecular biology and information
technology offer opportunities for enhancing plant
breeding

Successfully deployed in the private sector but not
generally used in the public sector and hardly ever
In developing countries

It IS time to provide the appropriate support tools,
services and infrastructure to offer breeding
programmes in developing countries access to

modern marker breeding technologies 8
)
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Project Objectives

Develop and deploy a functional and sustainable
molecular breeding platform

Providing access to molecular breeding services,

an information system and a

toolbox of analysis and decision support applications
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Use case projects oo
Beans: Improving tropical legume productivity for marginal environments in
sub-Saharan Africa (Tropical Legumes |, Gates Foundation—GCP project,
Mathew Blair, CIAT)
Chickpeas: Improving tropical legume productivity for marginal
environments in sub-Saharan Africa (Tropical Legumes |, Gates
Foundation—GCP project, Pooran Gaur, ICRISAT)
Cowpeas: Improving tropical legume productivity for marginal environments
In sub-Saharan Africa (Tropical Legumes |, Gates Foundation—GCP project,
Jeff Ehlers, University of California—Riverside)
Maize: Drought-tolerant maize for Africa, (Gates Foundation project, Gary
Atlin, CIMMYT)
Maize: Drought-tolerant maize for Asia (GCP project, Pervez Zaidi,
CIMMYT)
Rice: Stress-tolerant rice for poor farmers in Africa and South Asia (Gates
Foundation project, David Mackill, IRRI)
Rice: Drought-tolerant rice for China (Gates Foundation project, Zhikang Li,
CAAS-IRRI)
Sorghum: Yield improvement of sorghum in Africa through marker-assisted
recurrent selection (GCP project, Jean-Francgois Rami, CIRAD)
Wheat: Molecular marker technologies for faster wheat breeding in India
(ACIAR project, Richard Trethowan, Sydney University)
Wheat: Durable rust resistance in wheat (Gates Foundation project, Mike
Pumphrey, USDA/Cornell Univeristy) d
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Sowing of parents

Field phenotyping of parents

Crosses

F1 harvest

Sowing of F1

F2 Harvest

Sowing of F2

F3 Harvest

Sowing of F3

F4 Harvest

DNA production of F3 plants (F4 bulks)

Genotyping of F3 plants

Multilocal phenotyping of F4 families

Recurrent Cycle 1 (C1)

C1 Genotyping

Recurrent Cycle 2 (C2)

C2 Genotyping

Observation of C1

Recurrent Cycle 3 (C3)

C3 Genotyping

Observation of C1,C2,C3

: The sorghum use case: ‘Improve sorghum productivity in sub-
Information system

Tool box Saharan environments of Mali through integrated MARS’

Pedigree information management

Field Data management

Laboratory information management

Analysis and decision support tools

Services

Breeding services

GRSS

Marker service Laboratories

Trait service laboratories

Support Services

Information management

Data curation

Design and analysis

IP and palicy

Genotyping support service

Training activities
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Major outputs

A Molecular Breeding Portal
A web-based interface, providing access to the platform
A help desk providing assistance to portal users

An Information System
A modular information system
A middleware layer of software which integrates data
Accumulation of breeding data into Crop Databases

Services
Breeding Services

Support Services
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Project objectives Platform elements
Objective 1.1: Establish and * 1. Molecular Breeding
manage the Molecular Portal and Helpdesk
Breeding Platform + Platform management
+ Wolecular breeding portal
+ Helpdesk
G f? P,
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2. Information System

Objective 2.1: Make existing tools
for data management and breeding
logistics available to molecular
breeding projects through the MBP

Objective 2.2: Develop a suite of

analysis, prediction and simulation
tools for MAB

Objective 2.3: Develop an

information network, decision
support tools and a workflow
management system for molecular
breeding

* Logistics and Data management
+ Pedigree Information Manadement
* Fleld Data Management

« Laboratory Information Management

» Analysis and Decision Support

« Statistical and genetic analysis

« Cross prediction and selection

+ Wodeling and simulation tools

« Visualisation and decision support

» |nformation Network and Workflow

System

« [nformation network infrastructure
« Public crop information

« Configurable workflow system
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3. Services
Objective 3.1: Provide access * Breeding Services
to critical molecular breeding « Genetic Resource Support Service
- « Marker service laboratores
Services : . :
» Trait service laboratories
Objective 3.2: Provide > Support Services
assistance with a range of * Business Flan development
| ar b d t + Information management & data curation
iG E_'CU siSbiE = Ul =URet » Design and analysis
SEIVICES « Phenotyping sites & screening protocols
» Genotyping Support Service
+ |F and policy
@
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Project Implementation

Build on infrastructure and expertise that
already exists

Boost individual initiatives and to link people
with complementary expertise

Work with partners with common interests In
building and using a public Molecular
Breeding Platform

short-term: demonstrate that we can provide
support to boost molecular breeding —
starting with the selected use cases

Facilitate automation and quality assurance

Prioritize modules and services to meet use- "

case needs £
/ YGeneration




Existing GCP Technology and
Services

Web technology from the GCP Informatics Platform to
create the Portal,

Domain model and semantic standards for data integration,

Middleware, datasource and application programming
Interfaces, and web services technology,

The Molecular Marker Information and Toolbox,

GCP Phenotyping protocol and analysis projects,
Genetic Resource Support Service (GRSS),
Genotyping Support Service (GSS),

SP4 Analysis Helpdesk, and

IP and policy Helpdesk. = &>
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Quality Assurance

Germplasm identity — fingerprinting and
sample tracking
Phenotyping —environment characterization,

experimental design, protocols, data
management and analysis

Genotyping — reliable markers, standards
and data management

Analysis — efficient standardized analyses of

genotypic and phenotypic data
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Platform Management-
Stakeholders

USERS

USER COMMITTEE

USE CASE PROJECTS

Scientific and Management
= Advisory Committee

N\ /
MANAGERS

SERVICE PROVIDERS DEVELOPERS

(
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Platform Management -
Structures

The Scientific and Management Advisory
Committee will:

oversee the evolution of the platform from a strategic
perspective.

Platform Manager to:
manage the Portal and Help Desk,
manage the Platform Services
coordinate regional activities through site visits
coordinate human resources development.

A user committee will be constituted to
advise on the design of the platform elements,
to test different elements of the platform and @

. . (o )
to provide feedback on the evolution of the portal. < ‘aﬁceneration



Interaction of breeding workflow and platform elements
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Objective 2.1 Make existing tools for data
management and breeding logistics
available to molecular breeding projects
through the MBP.

|dentify, deploy and support tools facilitating
management of germplasm lists, pedigrees,
Intellectual property and other passport data

|dentify, deploy and support tools for
management of phenotypic characterisation
and evaluation

|dentify, deploy and support tools for
management of genotypic characterization
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ICIS Applications: Standalone Tools
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Objective 2.2 Develop a suite of analysis,
prediction and simulation tools for MAB

Develop and deploy statistical and genetic
analysis for molecular breeding

Develop and deploy cross prediction and
selection methodology for molecular
breeding

Develop and deploy simulation tools for
complex G-E systems
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Objective 2.3 Develop an information
network, decision support applications and
a workflow management system for
molecular breeding

Establish middleware infrastructure for
networking databases and applications

Develop and integrate visualisation and
decision support applications

Implement a configurable workflow system
for molecular breeding
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GCP Platform Architecture 2008 — Updated Details
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Objective 3.1 Provide access to critical
molecular breeding services.

Genetic Resource Support Service
Make existing quality genetic resources accessible

Work with the GR community to identify useful genetic
resources and make them available

Maintain and distribute genetic resources

Marker Services
Provide information on markers and service providers
Facilitate international movement of DNA/samples
Negotiate service contracts/conditions with labs

Trait and Metabolite Services
Facilitate access to trait evaluation services
Facilitate access to metabolite/quality screerﬂng) p,
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Objective 3.2 Provide assistance with a
range of molecular breeding support
services.

Business Plan Development

nformation Management

Data Curation

Design and Analysis

Phenotyping Sites and Screening Protocols
Genotyping Support Services

IP Helpdesk

G ‘E? A
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Potential Risks

The platform is technology push and not
demand-driven

The platform is not sustainable

The platform Is not adopted/used by
breeders

Access to the data generated through the
platform is limited

>
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