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OBJECTIVES
Three objectives are proposed that support the development of animal genome maps and bioinformatic tools, and examine the biological mechanisms underlying economically important traits.  The proposed coordination structure for NRSP-8 is designed to facilitate the research efforts of individual investigators through development of databases and analysis tools, as well as distribution of resources such as DNA and oligonucleotide primers for genotyping, bacterial artificial chromosome filters, DNA microarrays, etc.
Objective 1: Enhance and integrate genetic and physical maps of agriculturally important animals for cross species comparisons and sequence annotation.   
Exhaustive knowledge of the structure and organization of individual genomes is crucial for programs aimed at bringing about genetic improvement in agriculturally important species.  The current resolution of gene maps across these species is highly variable, ranging from 'basic' in horse, sheep and aquaculture species to 'reasonably developed' in species like pig, cattle, and chicken.  To obtain comprehensive and integrated information on the architecture of individual genomes, exponential expansion of gene maps is essential.  Developed maps are also critical for precise annotation of sequences from genomes where whole genome sequencing endeavors will soon be initiated.  Further, high resolution gene maps are the mainstay of comparing and accurately aligning animal genomes with completely sequenced human or mouse genomes - an exercise that will immensely facilitate rapid candidate gene searches for various animal traits.  Hence, the specific aims for this objective include:

i) Concerted rapid development of high resolution physical and genetic maps and their integration into consensus maps for each of the species.

ii) Significant enhancement of comparative maps in all the animal species in relation to human/mouse genomes, as well as in relation to each other.

iii) Development of a whole genome contig of large sized genomic clones (preferably BACs; for each of the species) that can enable rapid access and analysis of any region of interest.

iv) Acquisition of regional or whole genome sequence information critical for identification of genes/candidates and their functional role in governing traits of economic significance.

Overall, the findings will provide the groundwork for research outlined in Objective 2.  A complete interactive overview of the results will be made public through plans delineated in Objective 3.

Objective 2: Facilitate integration of genomic, transcriptional, proteomic and metabolomic approaches toward better understanding of biological mechanisms underlying economically important traits.   
Despite the mapping of many QTL for a variety of economically relevant traits in cattle, sheep, pig and chicken, elucidation of the identity and nature of the underlying polygenes remains elusive.  Bridging the gap between genetic predisposition and physiology will be an important step towards facilitating the cloning of polygenes, and thus supporting enhanced genetic improvement programs as well as a greater understanding of the biological ramifications of genetic variation in commercial populations.  
In addition to QTL analysis, a variety of powerful tools are currently available for dissection of the genetic architecture of complex traits in livestock, including analysis of the transcriptome (e.g., microarrays), proteome and metabolome.  These tools require significant development of resources, reagents, bioinformatics platforms/databases and statistical analysis paradigms, in addition to large and unique animal populations.  Importantly, these approaches will be most beneficial when coordinated synergistically in an integrated discovery program.  However, considerable collaboration, sharing of resources and coordination of efforts will be required to facilitate success.  Specific aims include:

i) Development of experimental tools and reagents for transcriptional, proteomic and metabolomic analysis.

ii) Development of databases for integrated storage and analysis of complex experimental data of varying types.

iii) Development of statistical analysis tools for integrated analysis of complex, population-based data and for the merging of physiological data with gene and QTL mapping information.

Objective 3: Facilitate and implement bioinformatic tools to extract, analyze, store and disseminate information.   
Advances in structural and functional genomics have allowed researchers to acquire vast amounts of experimental data with greater complexity.  To understand the biological meaning of the genome and its products, bioinformatics tools are necessary to extract the relevant information from public databases, analyze experimental data, store the results for easy retrieval, and allow the researcher to present and disseminate the information readily so that others in the community may benefit from the knowledge.  As it is too costly for each scientist to individually develop these tools, it is desirable to have one or a few shared databases containing information contributed by the scientific community that include (but not limited to) information on the latest genomic information, tools, and available resources.  In short, this objective will form the “glue” to bring together researchers and the community working with research coordinated in Objectives 1 and 2.  The specific aims for the species coordinators and their constituents are:

i) Maintain (and develop when needed) websites that contain information and/or links for genome databases (e.g., genetic, physical and comparative maps), analytical tools (e.g., clustering of microarray data), and shared resources (e.g., microsatellite kits, radiation hybrid panels).

ii) Generate and distribute species’ specific communications (e.g., newsletters) that describe current events, available resources, and other items of interest.

iii) Coordinate use, development and evaluation of bioinformatic software tools.   

iv) Coordinate an annual meeting to relay information and determine research priority needs.

This combination of electronic, written and face-to-face communication will ensure that researchers are familiar with and have access to the latest tools and information, which will encourage scientific exchange and coordination, minimize duplicative efforts, and maximize productivity.

