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Novel models and strategies to unravel the genetic pathways involved in horn ontogenesis

des établissements d'enseignement et de recherche français ou étrangers, des laboratoires publics ou privés.

After 20 years of research neither the causal mutation for the bovine polled locus nor the genetic pathways involved in horn ontogenesis have been identified and/or published. Researchers have been faced with numerous difficulties specific to this topic: failure to fine-map the polled locus despite intensive genotyping activities in several resource populations together with several targeted sequencing efforts; lack of appropriate models i.e. horned model species make it impossible to identify functional candidate genes from previous studies; absence of candidate polymorphisms in the coding sequences of the positional candidate genes… To overcome these difficulties, we recently screened the whole French cattle population for new syndromes affecting horn development. Among the numerous cases reported, we selected seven different syndromes, all related to unique mutation events, and for which small familial structures were available. We are currently using the most recent technologies to identify the causative mutations and producing fetuses to understand horn bud programming and horn ontogenesis. This approach has already proven successful for the first two cases studied: i) identification of a 10 base pair duplication in the TWIST1 gene causing a novel type 2 scurs syndrome (Capitan et al., 2011) and (ii) more recently, mapping of a 3,7 Mb deletion associated with the novel polled and multi-systemic syndrome (Capitan et al., in prep.). Analyses on the other syndromes are ongoing and we are open to collaborations with geneticists working on this research topic.