Brassica : Harvesting the Genome, Diversity and Products
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United Kingdom
Brassica crops:
· Oilseed rape is the most profitable UK arable crop and the cropping area is currently undergoing an increase. It is grown on about 500,000 hectares in the UK, with the production of 1.5 million tonnes valued at £408m (MAFF, 1997). 
· Oil from rapeseed is the basis of industrial applications for margarines and other edible products for the processing industry as well as polymer processing for non-edible products. There is some interest in the potential of biodiesel from rape. At present oil from the seeds is the most valuable product, with the residual protein-rich meal used as an animal feed.  

· The value of the UK horticultural brassica crop is £184m (745,000 tonnes) from 39,000 hectares (MAFF, 1997).
· The majority of horticultural brassicas are marketed as fresh product but a significant proportion are processed as frozen vegetable products, cauliflowers for pickles, white cabbage for coleslaw, baby-leaf brassicas for salad packs.

Research & Development:

· A recent 'Review of BBSRC-funded research relevant to Crop Science'  recommended that the Biotechnology & Biological Sciences Research Council (BBSRC) should "seek to re-balance its plant science research portfolio to place greater emphasis on crop science, and to promote the transfer of knowledge from plant science to crop science".  

Genomics initiatives and resources:

2000-2004
BBSRC Investigating Genome Function initiative (£1.6m). Development of 


BAC physical contigs for A and C genomes, anchored to Arabidopsis with 


1300 probes. Public domain database. All data, clones and filters are 



available in the public domain.  http://brassica.bbsrc.ac.uk/IGF/
                   -2004
Integrated Marker System for Oilseed Rape Breeding (IMSORB) is an EU 


programme co-ordinated by JIC with Chinese, German and industrial  



partners. Developing SNP markers, high resolution map and QTL analysis.


2003-

WarwickHRI B. oleracea EST programme, in collaboration with AAFC, 



Saskatoon, Canada.  The aim is to generate data for up to 30k clones, with 


the first tranche of sequences available in public domain Jan 2005. Libraries 


are available for additional sequencing. http://grc.warwick.ac.uk/

2002-

The genomics of plant-virus co-evolution in wild Brassica species. (NERC 



Environmental Genomics). Collaboration between University of Birmingham, Warwick, 


CEH Oxford and AAFC, Canada. Using B. napus microarrays.


2003-

Integration of reference map for B. rapa Multinational Sequencing Project (Warwick)


2004-

BAC-end and comparative sequencing - initial contribution to Multinational Brassica 


Genome Project (Scott, Bath; Bancroft, JIC)
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National networks:

· The UK-Brassica Research Community (UK-BRC,  http://www.brassica.info/ukbrc/index.htm)  was established in 2000 to provide a for a wide range of public and private sector researchers in the UK. Annual meetings are held (with >80 attending in 2004), as well as participation in joint Arabidopsis network (GARNet) meetings. A UK-BRC email list currently has >100 subscribers, who also receive postings from www.brassica.info.   A list of members' research interests is maintained.
· The Defra Oilseed Rape Genetic Improvement Network (OREGIN, http://www.oregin.info) was established to act as a focus for collation and dissemination of information relevant to Brassica oilseed crop improvement, with clear involvement of a range of public and private sector stakeholders. Resources being developed and placed in the public domain include reference B. napus diversity sets and mapping population (from IMSORB),  and pathogen isolate collections.

Communication and meetings

· Annual meetings of the UK-BRC are held, and are representative of the R&D comunity 

· Stakeholder meetings of OREGIN are held at least once a year.

Interaction with Arabidopsis community:

The UK-BRC has close close co-operation and joint meetings with the Arabidopsis genomics community (GARNet), as well as contributing to the GARNish newsletter (http://garnet.arabidopsis.org.uk/garnish.html)

Sources of research support:

	Public funders:
	· Biotechnology & Biological Sciences Research Council (BBSRC)

· Department for Environment, Food & Rural Affairs (Defra)

· Natural Environment Research Council (NERC)

· Scottish Executive Environment & Rural Affairs Department (SEERAD)

	Levy boards:
	· Home Grown Cereals Association (HGCA)

· Horticultural Development Council (HDC)


· The BBSRC provides funding for fundamental and strategic research.
· Defra and SEERAD fund strategic and applied research to inform government policy or to provide pre-competitive input relevant to agriculture, environment, rural development or food.

· Government sponsored schemes such as LINK provide a mechanism to encourage investment from the private sector in pre-competitive research and development.

· The levy boards represent the requirements of farmers and growers and provide support for near-market and pre-competitive research and development.
Major topics of research include:
	· Genetics, map integration, comparative genomics, Physical map construction 

	· QTL analysis, introgression lines

	· Oil composition and modification

	· Pathology

	· Nutrient uptake and water use efficiency

	· Germination and seedling establishment

	· Senescence

	· Plant architecture and developmental regulation

	· Flowering time

	· Gene flow, natural variation, genetic resources


Platforms

· BAC-based physical contigs maps anchored to Arabidopsis
· SSR and SNP development
· EST programme
· Genetic resources

· Reference mapping, introgression and diversity populations

· Genetic linkage maps

· SNP detection

· Micro-arrays
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