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Editorial
Based on reading two popular science books by the noted
Kenyan anthropologist Richard Leakey[1,2], I hypothesized in
2001 and 2002 that psychiatric disorders like schizophrenia
(SZ), bipolar disorder (BD) and major depressive disorder
(MDD), are due to epigenetic, rather than genetic, defects
[3,4]. In these two books, Leakey discussed how humans
evolved in Africa, widely thought to be the “cradle” of
mankind. The emphasis of these books was on the evolution of
the human brain and mind. The books suggested that during
the history of life on earth, after the origin of life, and the
origin of multicellular organisms, the origin of human
consciousness, linked with the evolution of the human brain
and mind, was the third major revolution. Leakey suggested
that our ancestors, like other primates, were quintessentially
social creatures. In primate societies, the challenge for
individuals is to predict the mind and behaviour of others. If
individuals were able to monitor their own behaviour, they
would have developed a sense of what to do in different
situations. This monitoring ability is one definition of
consciousness, and would have conferred a great evolutionary
advantage to those individuals who possessed it. Once
consciousness was established, there would have been a
positive selection of individuals well-endowed with it since it
would have favoured survival. In due course, over a large
number of generations, this would have led to an increase in
size of the brain, development of the mind, increased
intelligence, and sharpened self-awareness. Leakey suggested
that these events probably occurred over the last 2.5 million
years. At the time of reading these two books I was interested
in the genetics of psychiatric disorders like SZ, BD, and MDD.
On reading these two books, I intuitively gathered that such
psychiatric disorders have a non-genetic, rather than a genetic,
basis. On looking up the scientific literature I came across a
concept I had not heard of before, namely, epigenetics. At that
time epigenetics was commonly defined as “the study of
heritable changes in gene expression not involving changes in
DNA sequence”. I hypothesized that psychiatric disorders like
SZ, BD, and MDD are epigenetic disorders due to heritable
defects in gene expression not due to changes in DNA
sequence, that is, they are due to epimutations [3,4]. Later on,
based on epigenetic studies in rodents [5,6], I suggested that
psychosocial factors act via epigenetic mechanisms in the
pathogenesis of psychiatric disorders [7].

In retrospect, how has this theoretical research in
psychiatric epigenetics fared in the light of experimental
evidence?. At the turn of this century, when this theoretical
work was initially published, there was very little experimental
evidence to support it. However, over the past 15 years, the
case for a role for epigenetics in the pathogenesis of
psychiatric disorders like SZ, BD, and MDD has become
increasingly solid. For example, in SZ and BD the promoters of
the RELN and glutamic acid decarboxylase 1 (GAD1) genes are
thought to be hypermethylated in the prefrontal cortex [8]. In
MDD, the brain-derived neurotrophic factor (BDNF) gene is
thought to be hypermethylated both in the prefrontal cortex
and in peripheral blood [9]. In addition to DNA methylation,
there is increasing evidence that noncoding RNAs like
microRNAs (miRNAs) and histone modifications are
dysregulated in these disorders [10,11]. The suggestion that
psychosocial factors act via epigenetic mechanisms to lead to
psychiatric disorders [7] has been supported by experimental
evidence by numerous epigenetic studies on humans [12-14].
Compared to epigenetic studies on psychiatric disorders like
SZ, BD, and MDD, genetic mapping studies of these disorders
have been less successful, with no genetic mutation or
polymorphism predisposing to these disorders having been
definitively identified to date [15]. In addition to SZ, BD, and
MDD, even other psychiatric disorders like Alzheimer’s disease,
intellectual disability, and autism spectrum disorders are now
known to have an epigenetic role in their pathogenesis
[16, 17]. To conclude, as is well known, the study of the
inheritance of psychiatric disorders involves the the most
complicated aspects of the entire gamut of biology and
medicine [18]. The study of the inheritance of psychiatric
disorders cuts across scientific boundaries and can be
approached from diametrically opposite vantage points.
Psychiatric disorders have not readily revealed their secrets for
more than a century and continue to conceal their secrets. In
this context, epigenetics may well hold the keys to unlocking
the mysteries of psychiatric disorders.
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