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The recent release of the horse genome sequence (http://www.broad.mit.edu/mammals/horse/) and development of a high density SNP (single nucleotide polymorphism) genotyping chip (early 2008) will dramatically increase the opportunities for genetic improvement in horses.  SNP chip technology makes the acquisition of high density whole genome data affordable and will facilitate the use of genome-wide selection and evaluation in equine breeding programmes.  Genome-wide selection could have a major impact on horses because obtaining reliable accuracies for breeding values in horses depends, de facto, on progeny testing which is associated with a long generation interval as a result of the need to phenotype offspring. Furthermore, performance phenotypes for sports horses are generally only obtained >7 years of age while genome-wide evaluation has the potential to deliver high accuracy breeding values for guiding selection decisions when candidates are very young.

A key breeding goal for sport horses is improved well-being through reduction of disease, yet this remains difficult for breeders to address.  One of the most important potential benefits of genome-wide selection using dense SNP technology is the ability to effectively broaden breeding objectives to include disease resistance.  This project seeks to address this opportunity, by the novel application of the new equine technology to the prediction of disease risk for Recurrent Airway Obstruction (RAO), the equine equivalent of asthma.  There are several reasons for making this disease a high priority for study: (i) it has a major detrimental effect on performance; (ii) it has late onset which hampers progress based on phenotypes alone; and (iii) the analogy with human disease provides potential synergy.  The Animal Health Trust, in collaboration with the University of Berne, has mapped QTL regions for susceptibility to RAO in Warmblood sport horses using large half-sib sire families.  Two QTL were highly significant at the genome-wide level, with a further three regions reaching significance at the chromosome-wide level.  Further samples for fine mapping are now being collected from cohorts of unrelated Warmblood horses in various European countries, including the UK.
The project will involve determining the distribution of linkage disequilibrium and haplotype blocks in the Warmblood genome using the recently published horse genome sequence and high density SNP information.  This information will then be used to develop genomic breeding values (geBVs) for RAO in Warmblood sport horses using the best available methods for genomic evaluation together with high density SNPs on case-control data.  Other project objectives include comparing the accuracy of geBVs obtained from previously identified quantitative trait loci (QTL) regions with those derived from the whole genome and integrating the RAO geBVs with current models of performance evaluation.  A successful outcome will provide a proof of principle for effective ways of increasing the well-being and soundness of sport horses using dense SNP genotyping genome-wide evaluation. 
The studentship is a 4-year Genesis Faraday (www.genesis-faraday.org) BBSRC CASE PhD to start in the 2008-09 academic year.  The student will be registered at the University of Edinburgh and predominantly based at the Roslin Institute (Edinburgh).  They will have the opportunity to attend lectures given as part of the MSc course in Quantitative Genetics and Genome Analysis during the first year of the project.  A placement of at least 6 months will be spent with the British Equestrian Federation and at the Animal Health Trust in Newmarket.
All candidates should have or expect to have a minimum of an upper 2nd class degree in an appropriate subject.  For further details please contact Professor John Woolliams 
Applications including a full CV with names and addresses (including email addresses) of two academic referees, should be sent to:  Human Resources, Roslin Institute (Edinburgh), Roslin, Midlothian, EH25 9PS

Media Version

Exciting PhD Opportunity - Increasing the speed of           Genetic Improvement in Sport Horses

Since the release of the horse genome sequence and the development of a high density genotyping chip, there is now a dramatic opportunity for the rapid genetic improvement of horses both in terms of disease reduction and in terms of delivering high accuracy breeding values for guiding selection decisions when horses are still young ands before they have proven themselves in competition, shortening the time taken to evaluate performance potential in sport horses.
This ground breaking PhD will yield a proof of principle for effective ways of increasing the well-being and soundness of sport horses using genome-wide evaluation. 
This four year Genesis Faraday CASE PhD Studentship will start in the 2008/2009 academic year based the University of Edinburgh/Roslin Institute with placement at the Animal Health Trust, Newmarket and at the British Equestrian Federation, Stoneleigh (and at venues and equine  evaluations throughout the UK).
Additional Information
Further information from www.bef.co.uk (Equine Research section) or
Dr Sarah Blott. E: sarah.blott@aht.org.uk

