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Definition

Epigenetics refers to gene expression that can be
modified by environmental or external factors,
resulting in heritable characteristics, that do not
involve changes to the underlying DNA sequence.
Thus, it is a change in phenotype without a change
in genotype. Epigenetics instructs how cells read
genes. There are numerous definitions of the term
epigenetics, which is a regular and natural occur-
rence, and the study of epigenetics is producing a
continually evolving knowledge base.

Epigenetic systems differ from genetic systems
as environmental influences do not change the
genotype. That is, acquired characteristics of indi-
vidual organisms or cells associated with environ-
mental or external factors (i.e., epigenetic
changes) are not heritable via genetic processes
such as DNA mutation (i.e., genetic changes).
Rather, epigenetic mechanisms include DNA
methylation/demethylation, which influences
whether or not a gene is expressed. Transcription
may also be influenced via changing the structure
of folded units of DNA and histone (i.e., a chro-
matin unit). Studies of epigenetic influences in the

context of neuropsychology and psychiatry have
sought to understand predisposition to
neurocognitive disorders and mental illness,
including neurodevelopment, neurological dis-
ease, and aging, as well as to elucidate the mech-
anisms underlying variability in treatment
response (Bale 2015; Holliday 2014). Epigenetics
is hoped to contribute to improved understanding
of the mechanisms underlying developmental and
degenerative brain disorders and to influence
potential therapies (Jakovcevski and Akbarian
2012).
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