RosIGI Meeting

Plant & Animal Genome Conference XV

14 January 2007
San Diego, USA
Meeting Chair: Sue Gardiner
Agenda

1. White paper update – Bert Abbott et al. 

2. International sequencing plans 

a. Malus – Riccardo Velasco 

b. Prunus – Bryon Sosinski 

c. Others?

3. Proposed collaborations across Rosaceae family

a. Macrosynteny – Pere Arus

b. Family comparative physical mapping? – Amy Iezzoni
4. Establishment of international working groups – Cameron Peace
5. Nomenclature of genes, QTLs, loci in general – Veronique Decroocq 

6. Resource sharing

- RosPOP – Pere Arus

- Genetic markers – Tom Davis  

- EPGR

- Others?

- Bin mapping sets
- Prunus: Werner Howad
- Malus: Jean-Marc Celton

7. Upcoming publications - reviews etc.

8. Update on planning for RGC4, March 2008, Pucon, Chile – Ariel Orellana

9. Any other business

1. White paper update 

Bert Abbott provided a document (that Sue had previously distributed) with an outline of the International Rosaceae White Paper. He informed all that a meeting was held in June 2006 in Barcelona to determine what the IWP should contain. This outline was examined by committee members to be sent out to the community. Now this outline needs to be filled in. Volunteers are needed to do this – interested community members should send contributions to Bert, who will assemble it all, and circulate it first to the committee then to the whole community.

Comments were made that there should be coordination between the existing US WP and the International WP, although the IWP is different in some ways.
The current outline was described to all present by Bert, describing how sections are to be completed and who is responsible. The total size of the IWP was briefly discussed, with the consensus being that it should be very concise, particularly the Key Issues. The Introduction should also be 2 pages at most. The language used should not be technical – currently the outline is not in scientific terms and it is desired to keep it that way. The purpose of the IWP was brought up, and its intended audience. As for the USWP, the IWP will be for political purposes, funding agencies, etc. Eric van de Weg had previously submitted a proposal to the EU that covered the Key Issues of the IWP.

Writing teams nominated as responsible for the various components of the IWP were:

Key Issues: Sue Gardiner, Dan Sargent
Priorities: Bert, Jill Bushakra, Tom Debener?

Priority details, goals, concrete solutions: Pere Arus, David Byrne, Riccardo Velasco, Bert Abbott, Dorrie Main, Carlo Pozzi
Roadmap of the approaches and implementation: Sue Gardiner (community-wide organisation), Dorrie Main and Ross Crowhurst (databases), Angela Baldo and Nahla Bassil (germplasm), Jim McFerson and others to be identified by Bert and Jim (reduction to practice).
More effort is required to strengthen and refine these teams.

The writing will be conducted with a Wiki approach, which will be viewable by all, but modifiable only by those on the writing teams. Angela Baldo will format the current version and babysit it at the GDR.

The target completion date of the draft is 1 MAY 2007, which will immediately thereafter be made available to the whole community.

2. International sequencing plans 

Apple whole genome sequencing
Riccardo Velasco was present to re-update everyone (he had previously given details during the RosEXEC meeting just prior) on the latest information on the apple sequencing efforts in Italy. This project was a logical flow-on from the expertise and equipment that had previously been used to sequence the grape genome (October 2005 to May 2006). The funding that was recently obtained for apple is 10 million Euro – the same as for grape but apple has a larger genome. Therefore, the mix of techniques being used – Sanger and 454 – will be adjusted to allow for completion within the budget (specifically, more 454 and less Sanger sequencing).
Current progress: 3X coverage by Sanger sequencing is already completed in early January, and an additional 1X coverage from sequencing of BAC and fosmid ends will be complete in Spring. Another 10X coverage is possible within 2-3 months. The aim os for 14X global coverage. The cultivar being sequenced is ‘Golden Delicious’, a major cultivar in production worldwide, the parent of many other cultivars, and a common feature of most apple breeding programs.
The groups conducting this sequencing is a breeding institute, so the bias is towards developing tools for breeding, specifically, SNPs. For the heterozygous grape cultivar that was sequenced (‘Pinot Noir’), more than 4 million SNPs were generated from the two haplotypes identified. Of these, more than 85% were reliable and are used in high-throughput SNPlex genotyping (48 SNPs across 100 individuals in 2 hours!). A similar number of SNPs is expected to be identified for apple in this project. Not all will be useful for breeding, but a huge number will nevertheless be available. The project will produce 3 linkage maps from populations that each have ‘Golden Delicious’ as one of the parents. The maps will first be constructed with SSRs, then 1000-2000 SNPs added to each.
A question was raised as to whether the duplicated nature of the apple genome is expected to cause problems in sequence assembly.

 The 454 approach is proving very useful for filling gaps. Because of the breeding focus of this project, polymorphism is of greater priority than 100% coverage. 97-98% coverage will be considered excellent. For earlier efforts in constructing a physical map for grape, the heterozygosity of the cultivar used was problematic for contig assembly. Sanger sequencing solved this.
Another question raised was whether the project was planning to overlay the sequences of any other apple cultivars over ‘Golden Delicious’. Answer: could be done, but would require more funding. Sanger sequencing would be used for such efforts. Some of this could be done in 2007. The ‘Golden Delicious’ genome sequence could also be compared to Schuyler Korban’s apple physical map.

The assembled international Rosaceae community was understandably awed and grateful for these apple genome sequencing efforts led by Riccardo. The future for Rosaceae genomics appears very bright indeed.
Prunus whole genome sequencing
Bryon Sosinski mentioned that at RGC3 in New Zealand (March 2006), a group was created for targeting a funding opportunity through NSF for comparative sequencing in peach, apple and strawberry. This proposal received strong informal encouragement from NSF, but in the end, they decided not to fund Rosaceae. A positive outcome was that NSF got the idea that we are a coordinated community. The proposal reviews were passed on to JGI to keep them in the loop. Bryon mentioned an alternative approach to getting peach genome sequence – a proposal for $500,000 to sequence existing BACs and BAC ends as a foundation for future sequencing efforts. 
JGI plans to do 8X Sanger coverage of peach using the ‘Lovell’ double haploid that the BAC library was created from. Bryon mentioned that it would be valuable if we could scrape together more funds for 454 sequencing for gap closure. This JGI effort is coordinated with the two Italian groups of the apple sequencing project. (A couple of days later, during the JGI talk on the Populus genome sequencing project, JGI announced that indeed they will be sequencing peach, with completion in 2008. Celebrations ensued!).
3. Proposed collaborations across Rosaceae family

Pere Arus provided a document (that Sue had previously distributed) that described current knowledge on macrosynteny within and between the Rosaceae subfamilies, and beyond (Prunus-Arabidopsis), including an outline of what else needs to be done. Pere went through these details. There is tight synteny within the subfamilies of Prunoideae and Maloideae, but not so much for Rosoideae – research by Fabrice Fouchere has shown major rearrangements in Rosoideae even though all members have a basic haploid foundation of 7 chromosomes. Between subfamilies: apple-Prunus shows some limited alignment (Dirlewanger et al. 2004); Prunus-Fragaria (Poster 454 at this conference) – mainly done with RFLPs – there is much synteny but low colinearity, with an estimated 50 breakpoints (translocations, fusions, and inversions) but not unexpected because Prunus-Fragaria are further apart taxonomically than tomato and Capsicum.
We want to improve knowledge of apple-Prunus synteny. Current efforts underway are: EST-SSRs in apple – overgo onto Prunus (Bert Abbott and Jasper Rees [I think]), softening candidate genes (Cameron Peace and others), and a couple of other groups. Sue Gardiner and Toshiya Yamamoto are looking into apple-pear macrosynteny. In the NRI project of Tia-Lynn Ashman, SSRs are being developed for Fragaria and Prunus (Dorrie Main compared mapped Prunus ESTs with Fragaria ESTs, and will develop primers for EST-SSRs for mapping in strawberry – it was recommended that Dan Sargent’s diploid strawberry reference map be used for this; it was noted that it is difficult to get the germplasm into the US, but DNA is easy enough though this would require a big effort at Dan Sargent’s end that US researchers are perhaps reluctant to request). For microsynteny, Bert Abbott is comparing sequences across Prunus and with strawberry and Rubus. Angela Baldo has a poster at the conference on phylogeny of RGAs in Rosaceae, some of which have been mapped. We need more efforts in these areas, and we need to coordinate these endeavours.
Techniques for these efforts were discussed next. Pere reminded everyone that SSRs are not very good for cross-Rosaceae alignment (only good within subfamilies), and RFLPs are still good across Rosaceae even though an “old” technology. The EST-SSR approach – where an associated SSR is only required in one of the genera as long as the EST has been mapped (physically or genetically) in the other genus – is another approach being put to good use in efforts described above. Identifying mappable (whether EST-SSR or otherwise) Rosaceae-wide unigenes was suggested as a fundamental approach by Gennaro Fazio. Such unigenes would have strong homology (presumably orthology) across Rosaceae, and then within each genus, researchers could identify SNPs (or use SSRs where associated) and place them on various maps. This is equivalent to the efforts led by Tom Davis for GPH (gene pair haplotype) marker development. These approaches are comparative linkage mapping. This led into Amy Iezzoni’s suggestion that comparative mapping may be most easily achieved at the physical mapping level (as opposed to linkage mapping) by hybridizing physically-mapped ESTs of apple and peach (and eventually strawberry) – “…and then we’d be done with it”. This is comparative physical mapping. Bert Abbott mentioned that development of a physical map for strawberry is underway – Bert is helping Dan Sargent, and libraries are being made now. It was suggested that Vladimir Shulaev be involved in this. A comment was made that while comparative physical mapping may provide good knowledge of genome alignment across Rosaceae (and thus the extent of meaningful cross-talk between crops), comparative linkage mapping provides tools that can continue to be used into the future for breeding purposes. A committee (Working Group) was proposed for coordinating all such efforts in Rosaceae macrosynteny (and microsynteny?), which Gennaro Fazio offered to lead. Unsurprisingly, numerous people in the room showed interest in joining this WG – Tom Davis, Emily Buck, Nahla Bassil, and Cameron Peace have their names taken down so far, and Gennaro and Tom should contact the community at large to identify all interested community members).

4. Establishment of international working groups

Cameron Peace gave out a hand-out describing the need to establish various Working Groups in an international context, and the role that these WGs would play. Basically, the establishment of WGs is to focus the many topics of interest to our community, and formalize teams and constructive efforts. Each formal WG will have its own website hosted on the GDR, with such components as a Mission Statement, list of involved people, and current priorities and activities. These websites will be set up so that WG members can edit the contents themselves without a GDR “middleman”.
Several WGs already exist in the US community – four representing the four Key Issues of the US White Paper, and one for “Enabling Technologies”. The coordinators of each of these WGs provided updates of their history and activities during 2006.

· Reducing the dependence on chemical pesticides by improving biological resistance (US Coordinator - Herb Aldwinckle). The main activity of this WG during 2006 was to discuss a funding opportunity with EPA to reduce the use of chemical pesticides (by developing disease resistant cultivars). Several teleconferences were held. The proposal deadline was moved up unexpectedly, and the group missed the call for 2006.
· Reducing labor costs (plant architecture) (US Coordinator - Susan Brown). The enunciation of this issue as a critical one in the US WP was very helpful for Cornell, and a new faculty position has been created to focus on plant architecture in Rosaceae. Susan has identified many people and research in this area.
· Improving fresh and processed fruit quality, storage and safety (US Coordinator - Abhaya Dandekar). Abhaya was not present. Cameron Peace, who is a member of this WG, mentioned that while nothing formal was conducted for this WG in 2006, many research groups have been identified that work on such issues in Rosaceae (as showcased at RGC3). As Abhaya has said on numerous occasions, the importance of quality is what sets rosaceous crops apart from most others. Many funding opportunities in Rosaceae therefore can benefit from using this group of traits as their focus, as in ISAFRUIT.
· Improving profitability of the Rosaceae fruit industry (abiotic stress tolerance) (US Coordinator - Michael Wisniewski). Michael mentioned the limited response received from the initial call for interest in March 2006, and suggested that this WG requires revamping.
· Enabling Technologies (US Coordinator – Chris Dardick). In 2006, this WG concentrated on microarrays. There was much interest, and a series of teleconferences were held. A summary of the outcomes of these discussions was provided to the RosEXEC and is posted on the GDR. Chris suggested that involvement in the WG meant that members could stay on top of international developments in this area. Other WGs are expected to receive interest for the same reasons. The broad field covered by “enabling technologies” should be split into several WGs hereafter, and the WG concerned with issues discussed in 2006 be renamed as “Expression Profiling”.
Recognizing that these topics resonate in the international arena, it was proposed that the existing WGs be expanded to include full international involvement. To aid in coordinating the WGs, it was decided that each of the US WP Key Issue WGs have an “international co-coordinators”. (Pere Arus later expressed interest in being the Intl co-coordinator for the Quality WG.)
New WGs proposed during the meeting were:

· Expression Profiling (Chris Dardick)

· QTLs (Jim Olmstead)

· Informatics (Dorrie Main)

· Rosaceae-Wide Markers (Gennaro Fazio)

· Transformation Protocols

· Reverse Genetics Systems

· Proteomics

· Metabolomics

5. Nomenclature of genes, QTLs, loci in general

This discussion was short. Jim Olmstead summarised the response during 2006 to the suggestion that a unified QTL nomenclature system be developed and adopted for Rosaceae. This issue remains open. A Working Group for QTLs was proposed. Nomenclature of genes and loci in general was not discussed.
6. Resource sharing

Pere Arus explained that RosPOP is moving ahead, and there will soon be a call out for general community participation and website(s) developed on the GDR.
Tom Davis had previously described progress with Rosaceae-wide GPH markers. A set of primers for the first GPH marker across Rosaceae was sent out to various researchers just prior to PAGXV.

A standard set of SSR markers for Malus, Pyrus, and Prunus was agreed upon by a European consortium (EPGR), as described in a document by Pere Arus (that Sue had previously distributed). It was recommended and generally agreed that the international community adopt these marker sets as the standards.

Werner Howad described the ease of use of bin-mapping sets to rapidly map markers and genes. There are currently several bin-sets in use in Prunus (TxE and others) and apple (dwarfing population with 16 progeny – Jean-Marc Celton; another being developed for a dormancy population – Maria van Dyk), and one for strawberry. F1 populations are harder to develop bin-sets for, and require more progeny (e.g. 14 progeny and 2 parents for strawberry, where the set chosen for one of the parental maps proved to be just as useful for the other parental map). Bin-mapping is most powerful in populations based on highly polymorphic parents as in TxE (almond x peach).
7. Upcoming publications - reviews etc.

Kevin Folta and Sue Gardiner are putting together a book on genetics and genomics in the Rosaceae and will cast the author net wide and contact people soon.

There is also a book on Association Mapping  in plants just released from Springer.
8. Update on planning for RGC4, March 2008, Pucon, Chile
Ariel Orellana updated all on plans for RGC4. The conference will be taking place at the end of summer in 2008. The date has been set: March 16-19 (mark your calendars!). A website will be set up (www.rgc4.cl). The estimated costs will be US$800, including meals. The conference will boost local Chilean interest in genomics. The hosts want to encourage involvement of Chilean students through fellowships. If anyone has any idead how to raise funds to cover travel expenses, please contact Ariel. This issue will be discussed among the organizing committee in the next few weeks. The conference will follow the successful format of RGC3 in New Zealand. There will be an initial request for presentation titles. Important dates will be posted on the website.
9. Any other business

The next RosIGI will be held in Zaragoza, Spain, in September 2007, during the Eucarpia Fruit Breeding conference.
Minutes taken by Cameron Peace

