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NRSP-8 OBJECTIVES AND PROJECTED OUTCOMES:  2008-2013
Three objectives are proposed that support the development of genomic sequences, tools and reagents, specialized animal resources, and bioinformatics to facilitate the discovery of biological mechanisms underlying economically important traits in livestock, poultry and aquaculture species.

Objective 1: Create shared genomic tools and reagents and sequence information to enhance the understanding and discovery of genetic mechanisms affecting traits of interest.
In order to realize the combined agricultural and biomedical potential of livestock, poultry and aquaculture species, a thorough knowledge of the structure and organization of individual genomes is crucial to sustain and accelerate future genetic improvement. The current resolution of genome sequence across these species is highly variable, ranging from 'minimal or non-existent' in sheep and aquaculture species to 'reasonably sequenced' in species like cattle and chicken. In addition, a variety of powerful tools are necessary for dissection of the genetic architecture of complex traits in livestock. Importantly, these approaches are most beneficial when coordinated synergistically in an integrated discovery program. The specific aims for this objective include:

i) Development of high resolution physical and genetic maps and enhancement of comparative maps in all the animal species.

ii) Development of a whole genome contig of large sized genomic clones (e.g., BACs) in all species that can enable rapid access to, and analysis of, regions of interest. 

iii) Acquisition of whole genome sequence information in all species, which is critical for identifying genes and regulatory elements and determining their function. 
iv) Development of experimental tools and reagents for transcriptional, proteomic and metabolomic analysis.

Objective 2:  Facilitate the development and sharing of animal populations and the collection and analysis of new, unique and interesting phenotypes.
Despite the mapping of many QTL for a variety of economically relevant traits in several species, elucidation of the identity and nature of the underlying polygenes remains elusive. Bridging the gap between genotype and phenotype will be important in order to enhance genetic improvement programs and increase our understanding of the biological ramifications of genetic variation in commercial populations. Recent technological advancements have greatly reduced the cost of genotyping animals. Currently, phenotype collection is easily the most cost intensive portion of an experiment. Furthermore, in some species, numerous QTL and some causal mutations have been identified in moderately to highly heritable traits. Future efforts will most likely be focused on lowly heritable or expensive-to-measure traits (e.g., disease resistance, fertility). In order to identify the mechanisms controlling these traits, a large number of intensively-phenotyped individuals will be required.  The specific aims for this objective include:

i) Develop animal populations to elucidate genetic mechanisms that control traits of importance to livestock and aquaculture industries.

ii) Facilitate the collection of novel phenotypes and more extensive phenotype collection in livestock, poultry and aquaculture species.

iii) Facilitate the sharing of these valuable resources to improve discovery.

Objective 3:  Develop, integrate and implement bioinformatics resources to support the discovery of genetic mechanisms that underlie traits of interest. 
Advances in structural and functional genomics have allowed researchers to rapidly acquire vast amounts of experimental data. To understand the biological meaning of the genome, bioinformatics tools are necessary to extract information from public databases, analyze and store experimental data, and disseminate information in integrated and relevant formats. It is prohibitively costly for each scientist to individually develop these tools. Thus, there is a need to develop bioinformatics resources and facilitate access to freely available resources. In short, this objective provides the “translational language(s) for data organization and interpretation” and “real-time communication” mechanisms to enhance the research coordinated in Objectives 1 and 2.  The specific aims for this objective include:

i) Maintain and develop websites that contain information and/or links for genome databases, analytical tools, and shared resources.

ii) Facilitate livestock and aquaculture communication by providing an avenue to distribute current events, available resources, and other items of interest.

iii) Develop and warehouse bioinformatics tools and relational databases to help facilitate genomic research.
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