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WGIN management meeting

7th February, NIAB

MINUTES 
Attendees:

Peter Werner, Ed Flatman, John Foulkes, Sean Mayes, Peter Jack, Graham Jellis, John Snape, Simon Orford, Leodie Alibert, Philip Howell, Thomas Joliffe, Tina Barsby, Andy Phillips, Katie Tearall, Peter Shewry, Kim Hammond-Kosack, Elke Anzinger, Andy Greenland, Donal O’Sullivan 

Apologies:

Keith Edwards, David Feuerhelm, Stephen Smith, Donal Murphy Bokern

Bill Angus, Bruno Viegas, Neil Paveley, Chris Green, Nick Balaam, Mike Holdsworth

Introduction: 
Peter Shewry provided a brief introduction, saying that the meeting would focus on a review of progress in meeting breeder’s targets, a discussion of new targets for the future and short reports on ongoing projects including “2nd wheat syndrome” and “stem nitrogen and thickness”

Breeders’ targets 
Insects – general:

1. Orange Blossom Midge is already a LINK project. Good genetics – phenotype associations identified in a relatively short time. A high proportion of genotypes already have resistance to OBM so breeders probably unconsciously selected resistance when improving yield.

2. Wheat bulb fly - late drilling wheat.  No ongoing research known.
3. Aphids: They pose the main problem as vectors for virus diseases which then lower yields. At the moment broad spectrum chemicals are used to control aphids, with applications in winter and spring. Chemical use is not sustainable.  It is not known how much of the wheat acreage is annually affected by aphids and their associated virus diseases.  In Russia and Australia, aphid resistant wheat genotypes have been identified. 

4. Gout fly is rarely a problem. It takes out tillers early but is not a problem in winter wheat. There is however a concern about the routine use of insecticides.

Action items arising:
John Snape to liaise with John Pickett (RRes) on a possible aphid project on resistance and insect behaviour.
Fungal diseases:

Take all/2nd wheat syndrome:

With take all the question arises – Is there a second wheat syndrome?

R. Gutteridge and J. Jenkins at RRes are sure that the take all has a very important role in 2nd wheat syndrome.  No resistant hexaploid wheat genotypes have so far been identified, however rye is supposed to be resistant to take all. Oats is resistant to the wheat attacking species. Resistance to take all is an important economic target, but there are tough problems and therefore the commercial sector is not pursuing it. The public sector should take this up. Possible alternatives discussed include a GM approach, the use of wheat synthetics, introgression from rye and evaluation of triticales.
A take-all workshop will be held at the University of Cambridge on 24th Feb 2006. Organisers are Chris Gilligan and Bill Hollington 
 A LINK concept note on Take-all is being developed by Neil Paveley (ADAS).

Ergot (causal agent- Claviceps purpurea):
One ergot in 1 kg of wheat leads to rejection. The event has an occurrence of 1 in 20,000. There has been suggested to be more Ergot in bread than feed wheat. There are differences in resistance between varieties.  An open flower structure promotes infection.  There appear to be genotypic differences, Claire is highly resistant and Xi19 is susceptible. However, these differences may be due to genetic differences in flower morphology / pattern of anthesis. 


Ergot resistance is an important trait: 7 million tonnes of wheat are rejected by the milling industry yearly. An ergot outbreak is defined as an epidemic when there is an incidence of more than 30 in 20,000. Ergot incidences are increasing in the UK.  
A LINK project on ergot is currently running to define the sources of inoculum (LK0962). The weather conditions in June are an important factor in Ergot infection. Herbicide resistant black grass within the crop is a source of ergot and so are grasses in field margins.  Therefore some new environmentally friendly farming practices may actually increase ergot incidence.  The genetic factors in wheat controlling resistance / susceptibility are not known.  In sorghum senescence of the style with 24 hours of fungal invasion has been observed to correlate with resistance. 
Yield:

There are many factors that influence yield. The factors documented in this meeting were:
· Resistance to pests and diseases
· Water use efficiency

· N-use efficiency and the N/Yield ratio

· The effect of sink reserves on yield potential

· The role of cytokinin oxidase

· Effects of a photoperiod sensitivity gene Ppd-D1 on yield potential and drought (research at Nottingham University)

· Endosperm cell number, size and structure

· Ear fertility

· Stem elongation

N-use is an area of research which fits well into sustainability issues and it is therefore likely that there will be more funding opportunities in this field.
Ongoing/completed Projects:

· A project on yield stability and improvement, which involves most breeders, has been initiated. To start with root development is studied.

· PhD project on cytokinin oxidase at NIAB

· Grain size project by John Snape involving Matt Reynolds/CIMMYT 
· Grain size project submitted by Andy P to BBSRC  on the basis of transgenics with 15 to 20% yield increase (GA20ox overexpression)

Suggested projects/Research needs:
· Studies have to be carried out that link traits to genes and that link QTLs to traits.

Proposed experimental condition: 1 trait at a time, different par crosses, density of markers/resolution. Anchoring data from a big population set. Genotyping should be carried out on a common pool of DNA
We need to identify QTLs that characterise the most important traits – for example grain size, grain development, optimised tiller number

Association genetics study with emphasis on chromosome 6A, but initially the obvious genes have to be identified
· OBM resistance – what are the key haplotypes, has any marker work been done?

· Project on Grain size and fertility
Quality:
The developing interest in biofuels means that new quality targets for wheat are required. In general low protein is required for distilling, ethanol production and animal feed in contrast to breadmaking. The GreenGrain LINK project is focussing on the selection of low protein varieties but further underpinning work is required.

Peter Jack (RAGT) agreed to convene a small group to discuss quality targets and recommend priorities for research.
DArT:

The Diversity Arrays Technology (DArT) was developed in Australia and is described in a recent publication (Peter Wenzl et al., (2004) Proceedings of the National Academy of Sciences, USA 101: 9915-9920). Andrzej Kilian from Australia (http://www.diversityarrays.com/peoplekilian.html) and Neil Howes are putting wheat DArT markers on maps. They are building a consensus map for DArT markers. Most DArT markers have been mapped to chromosomes. 3 DArT maps are put together de novo: AC/BC/Spark/Rialto. 250 extra markers have been gained by putting together the map. This is in fact a doubling of the marker number. The cost is $50 per chip.  A chip holds 1000 fragments.  Andrzej Kilian does not read through the sequences as it is too complicated for him. The sequence is read by the end user for marker conversion. 

Q1: What is the success rate of marker conversion?

John Snape: not yet known

Q2: Do they want to know what trait is investigated?

John Snape: No they only give you the data, therefore they need no information. Their business is genotyping. The cost/benefit ratio is negotiable.

Q3: Question on Avalon/Cadenza mapping: how will you utilise probe maps? across population – what is the consistency?

Leodie Alibert: It is consistent. We are using tetra analysis.

John Snape: It is a difficult population to analyse
Q4: What are the conversion targets?

John Snape: We have not made a decision yet. We will first BLAST ESTs and convert to COS (Conserved Ortholog Sequence) markers.

Q5: Transcribed?
John Snape: Markers will then be mapped against ESTs and anchored.

Q6: Are the converted markers useable on chips?

John Snape:  Not really, the DarT technique is good for few individuals and many genes, but not for few genes and many individuals. 
Q7: Is there a list of genotypes for Gediflux?

Donel O’Sullivan: The genotypes are largely from the UK – 96 of each

John Snape: DarT is no good for diversity studies. SSR is advisable for diversity studies.

MTA:

The MTA will be finished by the next meeting. The phrasing is acceptable to Defra.

Additional comments and questions during Andy Phillips presentation:

(see associated documents for PowerPoint presentation – 001 Andy Phillips -TILLING WGIN -Feb 06 MM)

Cadenza seed was sent to China for ion-beam irradiation. The will arrive back from China in March (has arrived). We are expecting 1-5 bp deletions.

A list for ecoTILLING which will comprise UK (NIAB/NUE), Gediflux (UK elite varieties) and Healthgrain varieties has been compiled. We will put it on the website.

Q1: What is the mechanism of target selection, is there a separate funding mechanism?

Andy Phillips: Rht, GA20ox and other GA biosynthetic genes were in the original WGIN proposal. Rht has been dropped but can be resurrected if sufficient interest. Some of the GA targets are also targets in the HFN proposal. We are keen to complete the existing WGIN targets before starting on new ones, but we should be thinking as a group about other targets to be done within WGIN. Katie has set up the TILLING platform and we will soon be offering a TILLING service on a cost-recovery basis to academic labs and companies
Q2: Is this a core technique that can be looked at as a support for a LINK project? e.g. drought tolerance?
Andy Phillips: Diploids are the better platform for functional genomics but mutations are rarer. Most mutations detected by TILLING are silent, and even when an amino acid change has taken place because the amino acid has not important structural/functional position within the protein. Hexaploids can support higher mutation rates and so it’s easier to identify a large number of alleles. However, may need mutations in all three homoeologues to see a phenotype.

Q3: Were phenotypic screens performed?

Andy Phillips: A phenotypic screen was not carried out for the RRes mutated lines. 

Q4: What about long term experiments?

Simon Orford: Long term experiments will be carried out by HG in the Netherlands. Once in the 5th generation in the field the trait will be fixed in the background

Q5: How much work is needed for each screen?

Andy Phillips: Most work is in primer development. For screening one can get through 4000 lines in a week. Charge for service is likely to be £1000 to 2000 per primer set. 
Q6: Do you need homoeologue-specific primers?

Andy Phillips: Yes. If you use gene-specific primers the differences between homoeologues are detected. Thus the label is diluted between all the bands and individual mutations are undetectable. 
Comments and questions during Kim Hammond-Kosack’s presentation on disease resistance loci and TILLING:

(see associated documents for PowerPoint presentation- 002 Kim Hammond-Kosack –TILLING - WGIN -Feb 06 MM)

Kostya Kanyuka (RRes) has identified barley genotypes with variant rym4 resistance gene sequences that confer new resistance specificities to barley viruses. Additional phenotyping tests will be done during 2006, because  
barley virus strains on the continent are different to those in the UK.
Kostya and Kim are currently undertaking hypothesis driven research to identify candidate genes for Septoria resistance loci (Stb genes). However, using TILLING to identify resistance to viruses is still easier than for fungi, because the virus based resistance is a recessively inherited trait at the moment. Some fungal targets are already known, i.e. those immediately down stream of the recognition events.  It is expected that other targets in the early defence signalling networks of cereals will be determined in the next 2-5 years. In bacteria defence targets are already known, e.g. Arabidopsis RIN4.
Research on mlo: for research a complete loss of function is necessary for proof of concept in wheat, but for breeding partially functional proteins should be sufficient.

Q1: Is this crop based success in the use of TILLING to generate a commercially useful trait unique? 
No - A lab in Seattle had produced tomatoes with improved flavour.

Additional comments and questions during Kim Hammond-Kosack’s presentation on Richard Gutteridges’ work on 2nd wheat syndrome: 003 Kim Hammond-Kosack – Second Wheat Syndrome - Take all - WGIN -Feb 06 MM
It was suggested that the experiment could also be designed as follows:

Different varieties are planted in the 1st year and in the 2nd year just one variety is planted. In this way it can be tested which varieties cause the highest build-up of disease. Kim pointed out that the varieties tested were selected for the WGIN N-use efficiency trial.  Richard will give a talk on his research in the take all workshop at the University of Cambridge on 24th Feb 2006.
Discussion on the use of multiple markers:

All breeders agree that this is not an issue that needs to concern academic researchers. “Just give us the novel alleles and we will work on it.” Preferentially breeders want the seed with the new allele, not just the allele.

Presentation on Avalon/Cadenza traits investigated in Field trials (John Snape and Kim Hammond-Kosack)  
(see associated documents for PowerPoint presentation – 004 Avalon x Cadenza traits scored - WGIN Feb06 MM)
Presentation by Peter Shewry on Stem Thickness and N use

(see associated documents for PowerPoint presentation - 005 Peter Shewry Stem Thickness - WGIN Feb06 MM) 
Discussion on the next Stakeholder meeting: 

We should select topics which are more relevant to millers, bakers and brewers. Specialist topics such as markers and TILLING will not attract their attention. A broad view of WGIN should be presented again at the beginning of the meeting.

Everyone agreed that last time the whole schedule was too tight. 
Graham points out that the current date for the next stakeholder meeting clashes with another important meeting. A new date has since been arranged.
It was agreed that the next management meeting will take place sometime in May/June at JIC. This would give all the opportunity to visit the field trials. We should have a strategy meeting once a year.
Other items:

IDna Genetic Presentation by Peter Isaac:
(see associated documents for PowerPoint presentation – 006 Peter Isaac –IDna- - WGIN Feb06 MM) 
Peter noted that IDna Genetic is now recognised by the EU as a SME and is therefore of increased value to researchers as a participant in EU funded projects.

RT-PCR has the advantage of extra sensitivity and precision when compared to chip based technologies.

Q: What is your distribution between public and private sector clients?

90% of our work is carried out for industry. Most public sector research is carried out for JIC. 
The next management meeting will be held on the 28th June 2006 at the John Innes Centre
The new date for the next stakeholder meeting is the 21st November 2006. The meeting will take place at Rothamsted Research.
15th March 2006
Checked by Kim Hammond-Kosack, Elke Anzinger, Peter Shewry, John Snape and Andy Phillips
