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Harnessing epigenetics
for psychiatry

It sounds like science fiction, but it may soon become a reality. The
young science of epigenetics is revolutionizing the traditional principles
of genetics and weaving them into countless environmental factors,
from biologic to behavioral, that can modify and direct gene expression
toward health or disease. When nature and nurture collide, epigenetic
events occur. The most exciting implications of gene-environment in-
teractions are the endless possibilities to exploit and manipulate epi-

genetics to prevent or ameliorate psychiatric disorders.

Lamarckism, the discredited “inheritance of acquired characteristics,”
was a primitive version of epigenetics proposed by Jean-Baptiste Lamarck
(1744-1829), to build on Charles Darwin’s theory of evolution and explain
adaptation to the environment. Lamarck’s ideas preceded the discovery of
“heredity” introduced by the Austrian monk Gregor Johann Mendel in 1865.
The terms “gene” and “genetics” were coined by William Bateson in 1902
and the location of genes within the chromosomes was discovered in 1910
by Thomas Morgan. The term “epigenetics” was coined in 1940 by Conrad
Hal Waddington, and this science has accelerated dramatically over the past
decade when it was discovered that:

1. Certain biologic substances such as histones and methyl groups can at-
tach to the “promoter” region (ie, the switch) of a gene and either silence the
gene or turn it on to increase its expression. This explains how >200 distinctly
different tissues develop in a fetus although every single cell of those tissues
contains the same 23 chromosomes, with a total of approximately 20,000 genes.

2. Behaviors or activities by adults may, unbeknownst to them, lead to
disease in their yet-to-be-born offspring by switching certain genes on or
off, without any change in the structure or sequence of DNA. For example,
one study found that men who began to smoke before puberty (when sperm
production begins) had offspring with significantly higher body weight than
men who did not smoke before puberty.! Animal studies show that organisms
subjected to caloric restriction will live 30% longer than those with normal
caloric intake, and their offspring have 20% longer longevity without being
subjected to caloric restriction!” That’s Lamarckism, but a much more sophis-
ticated version than the original.
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