WGIN Management meeting minutes – 6th May 2005


WGIN management meeting Friday 6th May 2005 at John Innes Centre
Minutes (Version 3.0)

Meeting  attendees 

Leodie Alibert, Mike Ambrose, Bill Angus, Nick Balaam, Tina Barsby, Rosemary Bayles, Pete Berry, John Bingham, Lesley Boyd, Chris Chapman, Jonathan Crouch, Keith Edwards, David Feuerhelm, Mike Field, John Flintham, Andy Greenland, Kim Hammond-Kosack, Peter Isaac, Peter Jack, Graham Jellis, Thomas Joliffe, Robert Koebner, Chris Lamb, David Laurie, Sophie Laurie, Graham Moore, Paul Nicholson, Donal O’Sullivan, Andy Phillips, Wayne Powell, Bill Rathmell, Steve Reader, Peter Shewry, Stephen Smith, John Snape, Pauline Stephenson, Richard Summers, David Thompson, Robbie Waugh, Peter Werner, Jeroen Wilmer

Apologies

Richard Jennaway, Bruno Viegas, Phil Howell, Neil Paveley

Submitted Traits LINK-project to BBSRC, Defra and HGCA

Focus:  Hagberg Falling Numbers, Pre-harvest Sprouting and Pre-maturity Amylase (PMA)
Presentation – 001 Andy Phillips – HFN, PHS and PMA
Variability in Hagberg Falling Number of bread wheat was identified at the WGIN Traits Meeting in June 2004 as a top priority for research in wheat improvement. A consortium of academic laboratories (RRes, JIC, Univ. Nottingham, Harper Adams and NIAB), wheat breeders (RAGT, Advanta, CPB Twyfords, Svalof Weibull, Nickersons, Biogemma and Elsoms) and end-users’ organisations (NABIM, CCFRA, SWRI and HGCA) has been assembled to take a multidisciplinary approach to this problem. The research plan comprises five work packages: (i) Physiological analysis of wheat seed dormancy and PHS; smart screen development, (ii) Study of the physiology of PMA induction; smart screen development, (iii) Biochemical and molecular characterisation of PMA in relation to grain development, (iv) Identifying candidate genes for increasing HFN stability in wheat using a post-genomics comparative approach and identifying existing and new genetic variation (v) QTL identification, marker validation and relationship to candidate genes. It is proposed that the programme will run over four years; in-kind support has been committed by the breeders and the end-users’ organisations and funding will be sought from HGCA, BBSRC and Defra.
If funded the project would aim to start in October 2005
Questions/ Comments: 

In Australia a major focus is late maturation amylase (LMA). The GRDC is planning to set up a LMA screening service The current screens give both false negatives and false positives.  However, it is unclear whether the conditions used to screen for LMA under UK conditions.  Three QTLs for LMA have been identified in Australia and markers developed for these. Breeders would like to eliminate LMA from the Australia programmes. 
How similar / dissimilar are PMA and LMA?  The necessary comparative tests in the different laboratories with the same germplasm have not been done, but this will be examined within the programme (in collaboration with Daryl Mares, Adelaide).
PROGRESS UPDATES ON THE VARIOUS WGIN FUNDED RESEARCH PROJECTS 
Kim Hammond-Kosack – Diploid wheat – Triticum monococcum as a source of  novel traits and novel gene variants (Research Objective 6)
Presentation – 002 Kim Hammond-Kosack – Diploid Wheat 

Main Points

1. Progress update on screening of core diploid wheat collection for resistance against the main UK fungal and viral pathogens of wheat
2. Seven accessions identified that prevent the asexual sporulation of Septoria leaf blotch

3. Verified F1 seed has been  obtained for two different crosses which segregate for resistance to soil borne cereal mosaic virus

Questions/ Comments:

There is more  interest in adult plant resistance than seedling resistance to Septoria. This is because seedling resistance often rapidly breaks down. Therefore keep the accessions with the symptoms as well.  Could you find a way to select against seedling resistance Major genes may not be the most effective may to provide durable disease resistance except if efficiently pyramided. 
Is T. monococcum really a host for Septoria tritici?  Yes, because on many accessions the full life cycle, ie infection to asexual sporulation is completed.

Have we crossed the diploids to any hexaploid genotypes?  Not yet. We are planning in 2005 to create allotetraploids first and then cross these to the hexaploids 

Andy Phillips – TILLING in hexaploid wheat (Research Objective 7 and 9) 
Presentation – 003 Andy Phillips-TILLING  

Main points:

1. The TILLING protocol has been established at RRes using the Licor system (BBSRC JREI grant 2004) 
2. DNA from M2 individuals of the first Cadenza population has been prepared. The level of EMS mutagen used was 0.6/0.9% for 16 hours and 1-2% of the M2 plants show an altered visible trait.
3. Mutagenesis rate anticipated- 1 mutation / 25bp , therefore 5 x 105 per individual. In an M2 population, size 3000, this could give 500-1000 novel variant sequence alleles in a 2.5 kbp gene. Note- only a fraction of these gene variants will give a modified phenotype.
Questions/ Comments

When will we start TILLING other genes? 

Within the WGIN project, new targets will be set in 2006.  Within WGIN all activities are IP free.

Now that the TILLING platform is established at RRes, TILLING activities could commence on a cost recovery basis. However, the greatest effort is required in primer design. The bottleneck is the development of homoeologue-specific primer sets.  The exact costs still need to be determined. 

At SCRI, Robbie Waugh has recently secured funding to provide a support post for their Barley TILLING activities. This service will identify mutant alleles and the proposer is then responsible for phenotypic analyses. 
Why were the three genotypes selected for the TILLING mutagenised populations?

1. Cadenza, spring type and transformable

2. Paragon, an adapted modern spring type used by the JIC 

3. Hereward the gold standard in bread making quality, winter type

Hereward mutagenesis has not yet been carried out, a different elite variety could be used if the breeder community can recommend an agreed alternative.

What is the main focus of the WGIN TILLING project? Partly functional genomics and partly bringing in new alleles for wheat improvement. 

The main difficulty with hexaploid what is which alleles do you choose to take forward. The simplest is to select A, B and D alleles that would create nulls and combine by sexual crossing to explore the phenotype.  Alternatively, gene function testing can be done by transgenesis or by TILLING in a diploid wheat.

From the data presented in the Slade (2005) Nature Biotechnology paper, the mutation rate corresponds to, one average, one non-silent mutation in 1kbp of DNA per 37 plants. Thus one would have to screen 152 plants to be certain of a non-silent mutation in each genome. Thus, about 456 seeds would need to be tested to be 95% certain of identifying a non-silent mutation in each genome – although relatively few of these mutations will have a strong effect on the function of the encoded protein.
The TILLING in heaxploid wheat may be most efficiently done without pooling if the level of mutation is found to be high. 

John Snape – Development of the Avalon x Cadenza mapping population (Research Objective 3) 
Presentation – 004 John Snape – Avalon x Cadenza DH population

Main points:

1. A reference hexaploid wheat mapping population comprising of 204 double haploid (DH) lines

2. Currently all lines growing in the field at Church farm. Contact John Snape directly if you wish to visit the trial site

3. Microsatellite markers – now have 193 which are polymorphic between the two parents of which 59 have been mapped 

4. The Avalon x Cadenza map is aligned to the Somers consensus map 

5. See presentation and WGIN website for the exact marker coverage of each chromosome

6. Currently adding other gene markers to the map , for example, HMW glutenins, Pin D1c and PinD1b and the  dwarfing gene Rht-D1
7. DArT technology (see below) has been applied to the two parents. 200 clear polymorphisms are distinguished using the 1000 probe chip developed in Australia.

Questions / comments:
What traits are being evaluated/ could be evaluated  in the Avalon x Cadenza mapping populations?

Septoria resistance (RRes), Canopy architecture (ADAS), seedling resistance to yellow rust. 

Robert Koebner – Genetic resources and Conserved Orthologous sequence (COS) marker development (Research Objective 2 and 3)
Presentation 005 Robert Koebner – Genetic resources and COS markers 

Main points:

1. The level of heterogeneity in the Watkins collection using 10  microsatellites to provide a genome-wide view.
2. The M3 generation of the Paragon EMS population sown in March 2005. 1 M3 seed per fertile M2 plant. Good even germination unlike the M2 generation.

3. DNA preps will be made for all 7,000 M3 plants to explore by AFLP fingerprinting the effects of the mutagen

4. COS markers are identified by a 4 step process (a) assembly of  a wheat unigene EST contig, (b) identification of  the rice homologue, (c) design of primers to amplify across an intron, and (d) use of a SSCP gel to separate homoeologous sequences based on nucleotide composition not size. 

5. Initial COS results – sometimes the 3 genomes separate 
Questions/ Comments:

Why develop COS markers?  The COS –SSCP could be used for haplotyping and would have more utility because it is based on genes and not inter-genic regions like SSR markers. 

Peter Shewry - INRA France trip April 2005
Main points

1) As part of WGINs objective to improve / re-establish international relationships in wheat research fourteen UK scientists visited Clermont Ferrand in April for two days of discussions on wheat improvement  supported by a BBSRC ISIS grant (see document INRA agenda). 

2) The attendees from the UK were Peter Shewry, Andy Phillips, Huw Jones and Kim Hammond-Kosack from Rothamsted Research; John Snape, Robert Koebner, Wendy Harwood and Paul Nicholson from John Innes Centre, John Foulkes and Mike Holdsworth from University of Nottingham, Wayne Powell and Manash Chatterjee from NIAB and Sophie Laurie from BBSRC Swindon Office. 

3) The BBSRC and INRA are planning to support a joint initiate on crop research (contact Sophie Laurie at BBSRC Swindon Office to obtain further details). This would comprise 2-3 projects, each involving probably 6 Post-Docs (3 based in France, and 3 based in the UK) and would be of 4-5 years duration.
4) Five possible projects were discussed in depth on the 2nd day of the workshop as a basis for competitive bids to the Initiative. 
The topics of the four project discussed and the main contact persons are:. 
Wheat grain quality and development (Peter Shewry)

Sustainability Traits (John Snape)

A mechanistic understanding of resistance to necrotrophic and mycotoxin producing fungi (Kim Hammond-Kosack 

Genome diversity (Wayne Powell)

OTHER PRESENTATIONS AT THE MEETING 

Bill Rathmell – CRC Australia

Presentation  006 Bill Rathmell – Wheat breeding in Australia

Main points:

1. There are 8 participants in wheat breeding in the combined public / private sector in Australia.
2. The Australia winter cereal molecular marker programme, is of 10 years duration with 2 years still to run.

3. Five reference mapping population have been developed.   The main reference DH  population is Cranbrook x  Halberd for both genotyping and phenotyping. 

4. Have identified 7 QTLs for sprouting tolerance, but there are genotype  x environment effects. 

5. Using the DArT marker technology (Wenzl et al. (2004) PNAS 101:9915-9920), typically 250-450  of the probes are polymorphic in Australian crosses. The randomly generated DArT markers behave in a Mendelian fashion. All clones will be mapped in the next 3 months.
6. In 8 months, 1,000,000 allele assignments have been made using the DArT technology, this compares with 150,000 allele assignments completed in one year by the microsatellite marker approach.

7. Cost of DArT technology – AUS$ 20 per DNA sample provided. A DArT marker is sequenced only if it is found to co-segregate with a trait of interest.

8. DArT markers are all co-linear in different crosses. Thus for barley they have now integrated 12 different barley maps.

9. Have analysed diversity in wheat for NIAB.
10. The current bottleneck  is data management.
Questions/ comments

How did you find the polymorphic clones? Through an iterative hybridisation process.

Are the DArT maps of a similar length to the STM maps? For barley they are the same length. For wheat this is not yet known.

Keith Edwards (University of Bristol) – Monogram  and public-good wheat Breeding : a document for consultation – Draft 2
Presentation 007 Keith  Edwards – Public good wheat breeding

Document – Draft 2 – Keith Edwards with accompanying E. mail 

The document was circulated by E. mail on 14th April  to >50 UK cereal scientists in academia and industry as well as the BBSRC, Defra and HGCA was discussed in depth.

Keith seeks feedback on how to proceed with this activity. A version 3 of Keith Edwards document will be prepared based on the discussion  and points raised at this meeting. 

Wayne Powell ( NIAB, Cambridge) – The establishment of a European Centre for public-good crop breeding – A new role for NIAB

Presentation 008  Wayne Powell – A new role for NIAB in pre-breeding

Document – Wayne Powell – A proposal from NIAB
The document was circulated by E. mail in mid April to >50 UK cereal scientists in academia and industry as well as the BBSRC, Defra and HGCA was discussed in depth. 

Wayne seeks feedback on how to proceed with NIAB role in pre-breeding. 

For the afternoon discussions on the presentations by  Keith Edwards and Wayne Powell the following people were present.  Sam to type up the attendees list 
OTHER WGIN ACTIVITIES

WGIN website – This has been reorganised and a new printer option has been added to the front page. The results from year 1 will be added to the website by the end of June 2005.

WGIN genotype diversity trial (n=20) is ongoing at Rothamsted. Two nitrogen regimes are in use 0 and 200kg n / hectare.   Please contact Sam Irving if you are interested in visiting this trial or wish to collect samples for analysis. 

WGIN Second Wheat Syndrome trial. SWS was identified at the WGIN Traits Meeting in June 2004 as a priority for research in wheat improvement.  A joint ADAS –NIAB trial commenced in Autumn 2004 at two sites to examine the evidence for SWS.  A presentation giving progress update is attached  

Presentation 009 Rosemary Bayles – Second Wheat Syndrome

Next WGIN Management meeting – Tuesday 22nd  November  at Rothamsted Research. On the same day we will hold the 3rd WGIN stakeholders meeting.

Affiliations of Attendees

Attendees
Leodie Alibert – JIC
Mike Ambrose-JIC

Bill Angus - Nickersons

Nick Balaam – SW Seeds

Tina Barsby - Biogemma

Rosemary Bayles – NIAB

Pete Berry – ADAS

John Bingham – Retired Plant Breeder

Lesley Boyd - JIC

Chris Chapman - Nickersons

Keith Edwards – University of Bristol

David Feuerhelm - Elsoms

Mike Field - Advanta

John Flintham – JIC

Andy Greenland – Syngenta

Kim Hammond-Kosack - RRes

Peter Isaac – Idna Genetic Ltd.

Peter Jack – RAGT Seeds

Graham Jellis - HGCA

Thomas Joliffe - Advanta

Robert Koebner - JIC

Chris Lamb – JIC

David Laurie – JIC

Sophie Laurie - BBSRC

Graham Moore – JIC

Paul Nicholson – JIC

Donal O’Sullivan - NIAB

Andy Phillips - RRes

Wayne Powell – NIAB

Bill Rathmell – Grain Quality CRC

Steve Reader – JIC

Peter Shewry - RRes

Stephen Smith - Cebeco

John Snape - JIC

Richard Summers - RAGT

David Thompson – Syngenta

Robbie Waugh - SCRI

Peter Werner – CPB Twyford

Jeroen Wilmer – Biogemma
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