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Understanding the additive effects of genetic-epigenetic-environmental interactions on disease
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Endocrine disrupting compounds (EDCs) are exogenous substances that mimic endogenous

hormones in the endocrine pathway. Many known EDCs are present in commonly used items

(eg. Bisphenol A, BPA, in polycarbonate plastics), however, their effects on human health

remain controversial. Vinclozolin is an antiandrogenic fungicide used to protect fruits and

vegetables. It has been shown to cause transgenerational epigenetic effects at imprinted genes,

including the H19/Igf2 locus. Imprinted genes are epigenetically marked in the germline

resulting in parent-of-origin allele specific expression. Loss of imprinting (LOI) is associated with

a range of disorders/diseases including Beckwith-Wiedemann Syndrome (BWS), diabetes and

cancer. Causal factors include genetic defects (deletions or uniparental disomy) and epigenetic

defects (loss of methylation, LOM) at imprinted genes. While genetic defects and the

subsequent effects can often be clearly identified and defined, characterizing the cause and

extent of epigenetic defects is usually more difficult. For example, we recently were unable to

replicate the epigenetic defects associated with microdeletions at H19/Igf2 in BWS patients

using mouse models carrying similar genetic mutations. We propose that in some cases

epigenetic defects observed in humans may be the result of the additive effect of genetic

mutations at the H19/Igf2 locus and epigenetic perturbation caused by environment. Here, we

will characterize further the effects of vinclozolin on H19/Igf2 imprinting and determine whether

there is an additive effect when imprinted loci undergo both genetic mutation and exposure to

environmental toxins. We will also determine whether genetic background plays a role in

susceptibility of the H19/Igf2 locus to epigenetic change. The effect of vinclozolin in the germline

allows for an exciting and unique opportunity to study genetic factors underlying imprinting at a

critical stage of development. Importantly, this research will elucidate further the complex

interactions between genetics, epigenetics and environment in the etiology of human disease.

