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Abstract

Epidemiological studies in humans and animal models (including ruminants and horses) have highlighted the critical role of
nutrition on developmental programming. Indeed, it has been demonstrated that the nutritional environment during the
periconceptional period and fetal development can altered the postnatal performance of the resultant offspring. This nutritional
programming can be exerted by maternal and paternal lineages and can affect offspring beyond the F1 generation. Alterations in
epigenetic mechanisms has been proposed as the causative link behind the programming trajectories observed in the offspring.
Although a clear cause-effect relationship between epigenetic modifications during early development and later offspring phenotype
has not been demonstrated in livestock species, strong associations have been reported for some epigenetic marks (e.g. miRNA)
that are worth exploring as possible predictors of future offspring phenotype. In this review we shortly describe the main epigenetic
mechanisms studied so far in mammals (i.e. mainly in the mouse) thought to be associated with developmental programing, and
discuss the few studies available in mammalian herbivores (e.g. cattle) showing the effect of nutrition on epigenetic marks and the
associated phenotype. Clearly, there is a need to develop research on nutritional strategies capable of modulating the epigenetic
machinery with positive influence on the phenotype of livestock herbivores. This type of research is needed to alleviate the
challenges currently faced by the livestock industry (e.g. impaired fertility of high-yielding dairy cows). This in turn will have a
positive influence on animal welfare and productivity of livestock enterprises.





