GENERAL DISCUSSION – 12 January 2007

Rosaceae Genomics, Genetics, and Breeding Community

Questions

1.  What are the knowledge gaps and research, education and, extension opportunities in Rosaceae genomics, genetics, and breeding?
· Structural genomics: What is the full complement of genes and what are the relevant sequence features that constitute the Rosaceae genome?

· Functional genomics: How do expressed genes and their associated products regulate traits important to rosaceous crops?

· Comparative genomics: What is the extent of macrosynteny and microsynteny within the Rosaceae? Is macrosynteny sufficient to predict gene/QTL position across genera?

· Translational genomics: What unique opportunities exist to test mechanisms and paradigms derived from model systems in the Rosaceae?

· Germplasm: How can we best use the germplasm we already have and how do we generate what we need?

· Breeding: How do we best integrate genomics with breeding programs to enhance their efficiency and scope?

· Education:  How can the familiar, nutritious, and flavorful crops of the Rosaceae be used for educational experiences?

· Extension: What are the best strategies to facilitate interchange with industry clientele to maximize realized impact and communicate concepts, technologies and findings?

2.  How can we move the field of Rosaceae genomics forward to have the greatest impact?  What research is needed to provide the best return on investment to the U.S. tax payer?

· Use genomics tools to identify factors that control key traits important to the Rosaceae (fruit quality, fruit development, dormancy and flowering, resistance to biotic and abiotic stress, growth habit, etc.)

· Determine the degree of macro- and microsynteny in Rosaceae to assess information transferability within the family

· Apply genomics discoveries to U.S. Rosaceae industries (e.g. by enhancing breeding efficiency)

3.  What would a broad road map of this research look like? (Consider genome tools, resources and informatics, functional genomics, genome structure and organization.)

· Identify locations of important genes/QTL-- Develop genome-spanning, gene-based and high-throughput markers. Utilize these markers to identify gene/QTL locations through the use of segregating populations, comparative mapping and/or association genetics approaches. Gene characterization, cloning, and allelic variability analyses should aid in the development of markers for marker-assisted selection. Apply these tools to characterize existing cultivars, improve current production, and efficiently produce new cultivars.
· Elucide gene function and generate relevant markers--  Determine the function of expressed genes in Rosaceae  by cataloging alleles of expressed genes and homologs from model systems. Infer function using microarrays or other quantitative physiological approaches, or transgenics using candidate genes and/or reverse-genetic systems should validate gene function in planta. Validation of function leads to development of discrete molecular markers followed by testing in existing breeding populations, including tests for transferability between species.

· Cataloging and dissemination-- Strengthen GDR to integrate the next level of Rosaceae genomics and genetics, and phenotypic data, expand the basic search tools, routinely analyze high-throughput data, user-friendly interfaces, and extend capabilities to education and extension modules for students, industry, and consumers; integration of public databases. Use the GDR as a coordination point for germplasm development, characterization, exchange, conservation, and phenotyping; cataloging and maintenance of the phenotypic and allelic diversity necessary for crop improvement.

