EPIGENETICS

Synthesis
How important is it?
Behavioural or social epigenetics is a new science poised to revolutionize our understanding of
how we develop. Genetics is the study of how characteristics are inherited from one generation to
the next through DNA. Epi comes from the Greek word meaning upon or over. Epigenetic
processes place marks on or nearby DNA; some of these marks can change the amount of gene
product (RNA, protein) a gene makes.
Epigenetics is thought to regulate how the brain develops and how it works. Both are critical for
our learning, behaviour and health.
One of the central purposes of behavioural epigenetics is to understand how epigenetic marks
can change gene expression, and, in turn, the path (trajectory) of development––physical, social
and emotional, approaches to learning, thinking, and communication and language. Changes to
how we develop can range from being adaptive (positive and functional) to maladaptive
(negative and dysfunctional).
Epigenetic changes triggered by adverse childhood experiences (ACEs) are typically maladaptive.
These changes can happen from the earliest stages of life, throughout childhood and into
adulthood. They occur in our cells and can have a profound effect on lifelong mental and physical
health.
Recent studies link child abuse, neglect and ongoing stress to antisocial behaviour, depression
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and the risk of suicide. Other evidence has found ACEs can increase the risk of mental illness,
poorer educational achievements and chronic disease. More research is needed to determine if
some epigenetic changes can be passed to future offspring.
By uncovering how our genes (DNA sequence) and our environment (experiences) affect each
other, behavioural epigenetics promises to reveal their effect on an individual’s development,
behaviour and well-being. Researchers also want to determine if it is possible to identify children
at risk and if negative outcomes can be prevented or reversed through positive interventions or
drug therapies.
What do we know?
Environment and experiences affect our genes and development.
In children, caring, stable and nurturing environments help build a strong foundation for brain
development, lifelong health, learning and normal social and emotional development. At the
heart of these environments are caring, stable and nurturing relationships with adults: parents,
grandparents, childcare providers, teachers and more.
Similarly, adverse environments and relationships with adults that include poverty, abuse,
neglect, stress, and trauma can also change the expression of genes involved in developing and
regulating the nervous system. In turn, this can negatively affect a child’s brain development,
stress responses and the risk of developing illnesses and other challenges. The risks and effects
of adverse childhood experiences are highest among those living near, at or below the poverty
line.
While many molecular mechanisms control gene expression, epigenetic processes offer a
groundbreaking look at how and under what social conditions genes and environment intersect.
Evidence from a variety of studies suggests that epigenetic modifications drive many changes in
brain circuitry. For example, stress-related psychiatric conditions, such as suicidal ideation and
attempts, depression, post-traumatic stress disorder, schizophrenia and brain changes due to
psychoactive and antipsychotic drugs, have induced epigenetic changes.
A growing body of evidence indicates that the number of genetic marks on DNA sequences
increases with number of adverse childhood experiences (ACEs) a child has.
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Research is also shedding light on how differences in epigenetic susceptibility affect children
exposed to harmful stress. Such understanding may offer insight into stress-related disorders,
resilience, vulnerability and why health issues affect people differently.
Behavioural epigenetic research is gaining a greater understanding of the periods of
development. Critical periods are those in which the presence or absence of important
experiences or exposures can change the development of brain circuitry. Sensitive periods are
developmental intervals when the brain is especially responsive to experiences and thought to
gradually open and gradually close. Both depend on experiences for brain plasticity during
defined windows of early life.
The brain is fragile as it develops. Molecular ‘triggers’ and ‘brakes’ can open and close
opportunities for brain plasticity over time. These and other findings have fundamentally shifted
thinking about brain plasticity.
A newer understanding indicates that the brain is naturally plastic and during normal
development plasticity is suppressed except when critical periods are open. These periods can be
thought of as ‘windows’ of opportunity during which the brain is sculpted by experience. Critical
and sensitive periods open and close as the brain’s circuitry is established.
Epigenetic processes may also transmit risk and disorder from one generation to the next,
although more research is needed in this area. Risks and protective factors can be passed from
parents to children through behavioural and social factors, or possibly by inherited epigenetic
marks.
What can be done?
More research into epigenetics is needed, but it is clear that adverse childhood experiences can
affect the genes that are involved with stress responses, immunity and mental and physical
health. It’s important for each and every child to live in a caring, stable and nurturing
environment and to have similar relationships with adults.
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