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ABSTRACT:
Maternal obesity is a prevalent issue in the U.S. with approximately ½ of the pregnant population being
overweight or obese at time of conception. Offspring from obese pregnancies display increased fetal adiposity,
metabolic disturbances and obesity that persist into adulthood. These offspring also demonstrate increased
risk for early and late-onset neurodevelopmental diseases (NDDs), suggesting that maternal obesity during
pregnancy can have organizational impacts on the developing brain as well as long-lasting, activational effects
on neuronal function. A potential mechanism for the persistent effects of intrauterine environment is the
epigenetic program that occurs during CNS development. Our own work, and that of others, clearly
demonstrates that early life epigenetic changes can have long lasting effects through altering cellular
neurodevelopment and by epigenomic patterns persisting into adulthood. These findings provide a causal
mechanism for Barker’s Developmental Origins of Health and Disease (DOHaD) hypothesis. Using a
naturalistic model of obesity/adiposity during pregnancy, we have found: dysregulation of the fetal
hippocampal developmental transcriptome in neuronal development and neurotransmission pathways as well
as differential expression of NDD associated genes with high maternal leptin; increased ten-eleven translocase
3 (TET3) expression with higher maternal leptin levels; and a genome-wide hypo-methylation and hyperhydroxymethylation phenotype. These altered DNA modification profiles were also found to be correlated to
the altered gene expression, suggesting possible programming potential for the deposition of these longlasting mark in the fetal epigenome as well as a potential target, TET3, for therapeutic interventions.

