Background/Objectives: Exposure to environmental stressors during pregnancy plays a powerful role in influencing later susceptibility to certain chronic diseases of the new-born through modulation of epigenetic mechanisms, including DNA methylation [1]. Our aim was to explore the connections among environmental exposures during gestation with placenta, maternal and neonatal buccal cell DNA methylation by applying artificial neural networks (ANNs). 

Methods: 28 mother-infants couples have been enrolled. Information on lifestyle and environmental exposure during gestation were obtained by the administration of a questionnaire. Concentrations of heavy metals and dioxins in placenta were analyzed by means of mass spectrometry. Global and gene specific DNA methylation were performed. 

Results: ANNs analysis revealed that low birth weight associated with placental H19 methylation, maternal stress during pregnancy with placental NR3C1 and maternal BDNF methylation, and exposure to air pollutants with maternal MGMT methylation. Associations among placenta concentrations of lead, chromium, cadmium and mercury with placental OXTR, maternal and neonatal HSD11B2, neonatal MECP2 and maternal MTHFR methylation, respectively, as well as among concentrations of dioxins and placental RELN, neonatal HSD11B2 and maternal H19 methylation were also observed. 

Conclusion: Current results show that methylation levels of genes involved in different pathways important for the embryonic development are sensitive to various environmental stressors during pregnancy and are altered in placenta, potentially affecting foetal development, and in peripheral tissues of mothers and neonates, potentially providing peripheral biomarkers of environmental exposure  
