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Our recent Opinion in TREE [1] on nonge-
netic inheritance presented insights gained
through crosstalk between molecular and
evolutionary biologists. Reviewing the mo-
lecular aspects of nongenetic inheritance,
we identified broadly shared features and
concluded that these ‘epigenetic’ mecha-
nisms are more complex, functionally di-
verse, and variable across organisms than
is commonly recognized. Despite a shared
interest in transgenerational effects on gene
expression and, hence, progeny pheno-
types, the usage of current terminology
(e.g., ‘epigenetics’) differs considerably
among scientific disciplines. To highlight
this shared focus, we proposed the unifying
concept of ‘inherited gene regulation’ (IGR),
which, with few exceptions (e.g., prions),
provides an adequate functional description
of the spectrum of molecular nongenetic in-
heritance systems. As specified in the article
[1], IGR encompasses diverse genome-
associated mechanisms, such as DNA
methylation and histone modifications, as
well as cytoplasmic signaling components,
including noncoding RNAs and hormones.
By providing a simplified yet mechanistically
accurate way to understand the molecular
aspects of nongenetic inheritance, our
paper aimed to help integrate these fasci-
nating systems into evolutionary biology
and ecology.

Our intention was not to subsume all forms
of nongenetic inheritance under the IGR
concept. For example, cultural inheritance
may involve gene regulation during mem-
ory formation in the brain, but it would be
a case of extreme (and misleading) reduc-
tionism to characterize cultural transmis-
sion as inherited gene regulation. Similarly,
ecological inheritance cannot be reduced
to inherited gene regulation even though it
may create abiotic or biotic conditions
that influence progeny gene expression.
We intended to make clear our specific
aims by stating that the scope of our article
was limited to molecular systems, and by
explicitly excluding cultural and ecological
inheritance. In retrospect, we could have
emphasized even more strongly that the
focus of our article was specifically on mo-
lecular mechanisms and not on other
systems of nongenetic inheritance, which
we believe would require a substantially
longer paper addressing some very different
issues. We fully agree with the response of
Tre
Edelaar and colleagues [2]. We thank them
for initiating this constructive dialog and for
providing the opportunity to further clarify
the scope of IGR. Our paper was intended
as one step toward a larger goal that we
share with our responding colleagues, and
with the entire community of researchers
who are expanding studies of inheritance
processes beyond ‘genes only’: building a
richer understanding of nongenetic inheri-
tance in all its dimensions. Moving forward,
we encourage further 'crosstalk' among
diverse areas of expertise and perspectives
in pursuit of this goal.
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