International Wheat SNP Working Group: A Prospectus
Background and Justification:

The wheat improvement, in its fundamental form, is the manipulation of existing genetic variation with the goal of producing superior gene combinations. Progress in this endeavor is dependent on the understanding of the structure of genetic diversity in the wheat genepool and the understanding of the relationship between genotypic and phenotypic variation. A large number of inexpensive markers covering entire wheat genome will therefore be essential for the construction of high-resolution genetic maps, discovery of marker-trait associations in association mapping experiments, mapping and cloning genes for economically important traits, for implementation of efficient breeding methods and rapid development of superior varieties. 

The low level of genetic diversity in the breeding germplasm and polyploidy delayed the deployment of molecular markers in wheat. Polyploid wheat genotyping currently relies on RFLP, AFLP, SSR, DArT or genome-specific STS markers. For many years, SSRs have been the marker of choice due their high mutation rate and, consequently, relatively high level of polymorphism. Recently a proprietary DArT marker technology was shown to be effective tool for wheat genotyping. However, none of these markers is amenable to high-throughput genotyping at the level required for future molecular breeding applications.

Single-nucleotide polymorphism (SNP) markers have become the technology of choice for essentially all organisms because of their wide distribution in genomes and adaptation to high multiplex detection systems. However, SNP discovery and utilization was delayed in wheat due to lack of adequate technologies. Recent technological advances can help to resolve the problems associated with polyploidy and low level of diversity. New sequencing technologies (454, Solexa and SOLiD) have made feasible low-cost SNP discovery over larger genomic regions.  Development of new SNP genotyping technologies (e.g. Illumina Golden Gate Assay) allows high throughput, cost-effective genotyping even in the polyploid genomes. The cost effectiveness and availability of these technologies mandates that the wheat community adopt these approaches and develop the global open-access SNP marker resources needed by breeders for high-efficiency molecular breeding in the near future.  

There is great synergy between the development of SNP markers and the International Wheat Genome Sequencing Consortium. One of the challenges of wheat genome sequencing is to order and anchor of the physical contigs to wheat genetic maps. Due to lack of high-resolution maps for the entire wheat genome, efforts are needed to develop and map a large number of DNA markers. Because SNP markers are suitable for high multiplex detection system, it is quicker and easier to construct high-resolution SNP wheat genetic maps. These fine maps can be used to order and anchor the physical contigs. The development and deployment of SNP markers is one of the keys to realize the promise of the wheat genome sequencing projects to accelerate wheat improvement.

Goals:

The primary goal of this working group is to facilitate the development of advanced open-access marker technologies based on SNPs by providing an organizational structure communication and for making the results, both materials and information, available to broad wheat community. 

Specific objectives are to:

1) Facilitate collaborations among scientists involved in the utilization of molecular markers for wheat breeding and genetics.

2) Communicate the results of research on marker development to scientists who can benefit from them.

3) Organize workshops, training courses, laboratory training of post-doctoral and visiting scientists to increase the pool of researchers capable of developing new marker technologies.

4) Organize a centralized source of information on markers and technologies to assure the free exchange and distribution of such materials.

5) Seek research support funds by preparing support letters for individual proposals and coordinated multi-lab proposals for funding.

Wheat SNP Workshop Participants:

Mark Sorrells (Cornell University); Rick Ward (DRRW project); Gordon Cisar (DRRW project); Kathy Kahn (Bill & Melinda Gates Foundation); Eduard Akhunov (Kansas State University); Sixin Liu (University of Minnesota); Jorge Dubcovsky (UC Davis); Shiaoman Chao (USDA-ARS); Jan Dvorak (UC Davis); Cal Qualset (UC Davis); Matthew Hayden (Victorian AgriBiosciences Center); Dave Edwards (ACPFG); Jenny Nelson (DRRW project)

Additional people who wish to participate:

"Marco Maccaferri" <marco.maccaferri@unibo.it>

"Maria Corinna Sanguineti" <maria.sanguineti@unibo.it>

Roberto Tuberosa <roberto.tuberosa@unibo.it>

Justin Faris <justin.faris@ndsu.nodak.edu>

Mark Jordon <mcjordan@agr.gc.ca>

Jizeng Jia < jzjia@mail.caas.net.cn>

