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Role for Epigenetic Mechanisms in Major Depression

Jae-Won Kim, BS, Bong-June Yoon, PhD
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Major depression is a devastating disorder of which lifetime prevalence rate is as high as up to 25% in general population. Although the
etiology of the disorder is still poorly understood, it is generally accepted that both genetic and environmental factors are involved in
the precipitation of depression. Stressful lifetime events are potent precipitating environmental factors for major depression and early-
life stress is in particular an important element that predisposes individuals to major depression later in life. How environmental fac-
tors such as stress can make our neural networks susceptible to depression and how those factors leave long-lasting influences have been
among the major questions in the field of depression research. Epigenetic regulations can provide a bridging mechanism between en-
vironmental factors and genetic factors so that these two factors can additively determine individual predispositions to major depres-
sion. Here we introduce epigenetic regulations as candidate mechanisms that mediate the integration of environmental adversaries with
genetic predispositions, which may lead to the development of major depression, and summarize basic molecular events that underlie
epigenetic regulations as well as experimental evidences that support the active role of epigenetic regulation in major depression.
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Fig. 1. The Diathesis-stress hypothesis of depression. Early-life st-
ress adds to individual genetic predispositions to increase vulner-
ability to anxiety and depression in later life.
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Fig. 2. Epigenetic regulation of gene expression. Chromatin struc-
ture can control transcriptional activation (ON) or inactivation (OFF).
DNA methylations on cytosine residues (black circles on the upper
panel) generally suppress gene expression through interactions be-
tween methyl-DNA binding proteins and histone-modifying pro-
teins. Methylation on H3K9 (black circles on the bottom panel) or
H3K27 (red circles) induce chromatin condensation, while methyl-
ation on H3K4 or H3K36 (grey circles on the right) lead to chroma-
tin decondensation so that RNA polymerase (RNA pol Il) and tran-
scription factors (TF) can interact each other and bind to DNA ea-
sily. Histone acetylation (Ac) also facilitate the decondensationof
chromatin.
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