COST Euroberry 863

Working Group 1 Small Group Meeting
Molecular Genetics and Genomics in berries and other Rosaceous fruit crops
5th – 6th December 2007
East Malling Research, UK
COST delegates in attendance: J. F. Sanchez-Sevilla IFAPA-CIFA Malaga (ES), M. Korbin ISK (PL), F. Dunemann, BAZ-IOZ (DE), C. Rosati ENEA (IT), A. Monfort IRTA Cabrils (ES), B. Denoyes-Rothan INRA Bordeaux (FR), J. Davik BioForsk (NO), M. Albani Koln Max Planck (DE), T. Hytönen University of Helsinki (FI), G. Cipriani University of Udine (IT).
Also in attendance: P. Arús IRTA, Cabrils (ES), N. Battey Reading University, J. Clarke EMR, F. Fernandez EMR, J. Graham SCRI, T. Kukokura Reading University, T. Robbins Nottingham University, D. Sargent EMR, D. Simpson EMR, T. Sonneveld Nottingham University, B. Sutherland EMR, K. Tobutt EMR (all UK), 
The meeting started with an introduction from host David Simpson, followed by his colleague Ken Tobutt giving an overview of molecular genetics research on rosaceous species at East Malling Research. This included projects on Fragaria, Malus, Prunus, Pyrus, Rubus and Sorbus. There then followed a series of 20 minute presentations from each of the UK delegates. 
Nick Battey and Takeshi Kukokura presented the latest research from Reading University on the genetics of flowering in diploid Fragaria, a topic the generated much discussion among the COST delegates. Also on strawberry, Dan Sargent described the progress on developing the diploid Fragaria genetic linkage map, which has now been adopted as the international reference map and has resulted in collaboration within COST 836 between laboratories in UK, France, Spain, Norway and Italy. This talk also presented research on synteny studies between different rosaceous species and the development of transferable markers that have been mapped in Fragaria, Malus and Prunus. 
Julie Graham and Feli Fernandez described molecular genetics work on Rubus at SCRI and EMR. Mapping research is focussing on genes and QTL for resistance to root rot (Phytophthora fragariae var rubi), raspberry aphid (Amphorophora idaei) and fruit ripening traits associated with differences in quality. 

Other presentations on day 1 were focussed on rosaceous tree species. Talks from Ken Tobutt, Tim Robbins and Tineke Sonneveld described the lastest findings from their research on the molecular genetics of incompatibility in Prunus and Pyrus, while Feli Fernandez and Jake Clarke gave an update on progress with the reference linkage maps for Malus and Prunus, both of which involve a lot of collaborative research within Europe. Bruce Sutherland described the use of 10 microsatellite markers from apple and pear to study biodiversity in UK populations of wild Sorbus aucuparia. He had examined 860 individual trees from 44 sites and found that three distinct populations existed.
Day 2 continued with presentations from the 10 COST delegates, all of which were focussed primarily on Fragaria. Pepé Sanchez-Sevilla began by describing work by his team at Malaga, where they have developed a large number of novel microsatellite markers that have been used for genetic fingerprinting and have successfully distinguished between 92 F. x ananassa accessions. These markers have also been used to investigate genetic similarity between cultivars and for mapping a F. x ananassa population that is segregating for yield precocity and a number of fruit quality traits, including vitamin C content. 
Margaret Korbin described work on the development of genetic markers for disease resistance. After providing an excellent review of ongoing work at several different laboratories around the world, she went on to describe work at Skierniwice that is focussing on the fungal root pathogen Verticillium dahliae. She finished by describing the resources and expertise that are required to analyse the mechanisms of genetic resistance in Fragaria and called for a international collaborative effort on this topic. This was followed by much discussion.

Following on from day 1, there were two more presentations on the molecular genetics of flowering in strawberry, with Maria Albani describing her work with the diploid Fragaria vesca in Germany and Timo Hytönen describing his work with the same species in Finland. Béatrice Denoyes‑Rothan is also investigating this trait in F. x ananassa and the SGM was very useful to facilitate an exchange of ideas and results between these three researchers and the delegates from Reading University.

Amparo Monfort described her research on genetic maps, concentrating on the bin mapping approach, which has simplified and accelerated placing new markers on the diploid Fragaria reference map. She is collaborating with Dan Sargent and Béatrice Denoyes-Rothan for the mapping work and also described the research of her PhD student, who is developing a genomic library of near-isogenic lines with chromosome fragments of F. nubicola* introgressed into a background of F. vesca. These are the two parental species of the diploid reference progeny. 

Béatrice Denoyes‑Rothan is working on comparative mapping between the diploid and octoploid Fragaria species and she has found a high level of colinearity between diploid and octoploid species. She is using markers from the diploid map to establish homeology between the octoploid linkage groups which is an essential step in further developing the octoploid maps as a useful resource for plant breeders.

Jahn Davik has recently returned from a sabbatical working with Bert Abbott’s group at Clemson University, USA. He described the good progress he has made in developing a BAC library for F. vesca. With several groups in Europe working on linkage maps in Fragaria, the development of a physical map is a logical development and Jahn Davik will be visiting EMR on a STSM to work with Dan Sargent in January 2008.

Carlo Rosati reported on his work at ENEA on the molecular basis of the flavonoid pathway in strawberry, which is relevant to the nutraceutical properties of the fruit. Strawberry is being regarded as the model species for ripening research on non climacteric fruit.  He described studies on the relationship between gene expression and the metabolite accumulation pattern in genotypes differing in fruit flavonoid composition and the effect of the growing environment on this.

Frank Dunemann described the work of his colleague Klaus Olbricht on differences in aroma profiles between Elsanta and the old German cultivar Mieze Schindler. They have crossed these two cultivars and have a progeny of 200 that is being characterised for volatiles. Variation in levels of methylbutanoat, linalool and methylanthranilat were described. Frank Dunemann also described the work of his own research team on molecular breeding research in apple, which is focussed on identification and mapping genes and QTL for resistance to scab and powdery mildew along with map-based and pedigree‑based analysis of QTL for fruit quality traits.

Guido Cipriani  presented an overview of work on the molecular genetics of Fragaria and Prunus at Udine. In strawberry they have developed 20 new microsatellites that have been screened on 16 species of Fragaria, covering all the ploidy levels. The majority showed good transferability and four were also transferable to some Prunus species. He also described the development of a diploid linkage map from a wide cross within F. vesca.

The final session of the meeting began with a presentation from Pere Arús on the European Rosaceous Genomics Initiative (ERGI). This was followed by a lengthy and lively discussion. ERGI has already been started but not all the delegates of the meeting were aware of it and there was a general consensus that it must develop further and become the focus for a stronger collaboration within Europe on this topic. It was agreed that a website was important and Dan Sargent and José Sánchez Sevilla agreed to help with the development of this. A mission statement would be agreed and all those interested in participating in ERGI would then be able to register on the website. There was much discussion about funding and the possibility of industry participation. It was agreed that this was desirable but might be difficult to achieve. Some delegates suggested that supermarkets and food retailers might provide funding but others thought that this was unlikely. Regarding the organisation of ERGI, there was a discussion on creating sub groups and it was agreed that these should be based on subject rather than species. Groups suggested included compounds related to fruit quality and healthy food, along with resistance to abiotic stress. It was also agreed that ERGI should aim to facilitate the sharing of resources within Europe, particularly plant materials and mapping progenies. An annual meeting was suggested but it was felt that ERGI should support these meetings but not organise them directly.

The meeting closed at 16.30 and there was general agreement that it had been a very successful and interactive meeting that would help to promote greater collaboration on the molecular genetics of fruit crops in Europe. 
* A recent publication by Gunther Staudt has shown that this accession was originally misclassified as F. nubicola and is in fact F. bucharica
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