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EPIGENETICS AND EPISTASIS

Early Nutrition, Epigenetic Changes at
Transposons and Imprinted Genes, and Enhanced
Susceptibility to Adult Chronic Diseases

Robert A. Waterland, PhD, and Randy L. Jirtle, PhD
Department of Radiation Oncology, Duke University Medical Center,

Durham, North Carolina, USA

INTRODUCTION

Several recent reviews surveying t
genomics'2 have not discussed the i
mechanisms play at the nexus betwe
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Extensive epidemiologic studies have suggested that adult disease
risk is associated with adverse environmental conditions early in
development. Although the mechanisms behind these relation-
ships are unclear, an involvement of epigenetic dysregulation has
been hypothesized. Here we show that individuals who were
prenatally exposed to famine during the Dutch Hunger Winter in
1944-45 had, 6 decades later, less DNA methylation of the im-
printed IGF2 gene compared with their unexposed, same-sex
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a normally distributed quantitative trait that is largely deter-
mined by genetic factors in both adolescence and middle age,
indicating that the methylation mark is stable up to middle age.
Thus, if affected by environmental conditions early in human
development, altered /GF2 DMR methylation may be detected
many years later.

Here we used our ongoing Hunger Winter Families Study (8)
to investigate whether prenatal exposure to famine is associated
i ences in methvlation of the JGF2 DMR
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Epigenetic programming by maternal behavior
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The epigenome

Archive of the prenatal environment
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The epigenetics of social adversity in early life: Implications for
mental health outcomes
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ABSTRACT: The critical role of social interactions in driving phenotypic variation
has long been inferred from the association between early social deprivation and
adverse neurodevelopmental outcomes. Recent evidence has implicated molecular
pathways involved in the regulation of gene expression as one possible route through
which these long-term outcomes are achieved. These epigenetic effects, though not
exclusive to soctal experiences, may be a mechanism through which the quality of the
social environment becomes embedded at a biological level. Moreover, there is
increasing evidence for the transgenerational impact of these early experiences
mediated through changes in social and reproductive behavior exhibited in
adulthood. In this review, recent studies which highlight the epigenetic effects of




Caracteéristigues des modifications eépigénét

» Dépendantes de I'environnement (naturel et social)
» Dynamiques («fenétres de sensibilité »)

» Réversibles (Attention: plasticité variable)

» Stables (programmation — mismatch model)

» Héréditaires (possible — cellules reproductrices)
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Public Health Genomics—Integrating Genomics and
Epigenetics into National and European Health Strategies
and Policies

Tobias Schulte in den Bdumen and Angela Brand

A SYN E S I S reasingly recognized as important

of the last decade has seen an

penetrance genes to the gene-
h and health policy makers are
. ) - i’ ; : . tandings of disease etiology into
Epigenetic transgenerational inheritance: Should obesity- prevention the different professions involved
policies be reconsidered? —
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Chapel Hill, Kannapolis, NC, 28081, Email: Mihai Niculescu@unc.edu.

Abstract
Studies have shown that the nutrition of one generation can alter the epigenetics of DNA in subsequent gen-

erations. The increase in the obesity epidemic, especially in the US requires s ant health ca lated
expenditures and negatively impacts the quality of life for many Americans. Obesity is influenced by genetie
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EPIGENETICS AND THE ENVIRONMENT IN BIOETHICS

CHARLES DUPRAS, VARDIT RAVITSKY AND BRYN WILLIAMS-JONES
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environment, A rich literature in public health has demonstrated that health is strongly
bicethics, influenced by a host of environmental facfors that can vary according to
public health, social, economic, geographic, cultural or physical contexts. Bioethicists
determinants of health, should, we argue, recognize this and — where appropriate — work to inte-
responsibility grate environmental concems into their field of study and their ethical
deliberations. In this article, we present an argument grounded in scientific
research at the molecular level that will be familiar to — and so hopefully
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Epigenesis is the biochemical process through which some genes are expressed and others
remain silent, and it reinforces and explains the powerful impact that the environment has
on human development. Epigel
sure, and high levels of envirom
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Preserving Human Potential as Freedom: A
Framework for Regulating Epigenetic Harms
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L’épigénétique comme biomargueur:

» Complémentaire a I’épidémiologie

» Relations causales (mécanismes biochimiques)

» ldentifier des populations vulnérables (inégalités sociobiol

» ldentifier des « fenétres de sensibilité » et des fenétres d’opportunité
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