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FGF21 Is Epigenetically Regulated by Methyl Donor Rich Diet
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Multiple epidemiological studies demonstrate a clear correlation between intrauterine growth restriction (IUGR) and adult metabolic disease, as described by Barker’s Hypothesis. These morbidities can persist for at least two generations after the initial in utero insult and are thought to be propagated through alterations in the epigenome. IUGR can be induced in rats via intrauterine artery ligation resulting in growth-restricted pups prone to developing morbidities associated with adult metabolic disease. Consistent with the hypothesis that these metabolic changes are at least partially due to epigenomic alterations, it was found that a diet high in essential nutrients (ENS diet) within the 1-carbon pathway abrogates adult metabolic disease. Accompanying these alterations, ENS-mediated differential expression of key metabolic genes (e.g., IFG1) were observed (~2-fold repression, p < 0.05) as well as differential methylation of the IGF1 promoter. Based on recent reports delineating the role of growth factor FGF21 as an inhibitor of IGF1 and its role in regulating glucose uptake, we hypothesize that FGF21 would also be differentially regulated in this system. The ENS diet induces FGF21 in young male and mature female IUGR lineage rats (> 10-fold, p < 0.01; 3.5-fold, p < 0.01; respectively). In contrast, FGF21 transcript levels remain relatively unchanged in young female rats and are repressed in mature male IUGR lineage rats (3.5-fold, p < 0.05). This indicates that FGF21 responds to the ENS diet differently between the two ages and sexes.

