
Transgenerational inheritance of epigenetic variation: interplay between ncRNAs and other epigenetic marks.

Transmissible favourable epigenetic variation: faster and more efficient adaptation and/or evolutionary rescue.

Stochastic epigenetic variation: additional source of potentially adaptative variation with increased mutation 
rates, and direct or indirect effects on the accumulation of potentially adaptative genetic variation.

Epigenetic stabilization of phenotypic plasticity in response to perturbations: increase of population size and 
direct or indirect effects on the accumulation of potentially adaptative genetic variation.

Selectable phenotype: complex interplay between genetic variation and gene regulatory networks.
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Epigenetics denotes stable changes in gene activity that do not involve changes in the DNA sequence. Epigenetic 
marks can be gained or lost stochastically, giving rise to the so called epimutations, and/or in response to            
environmental factors. Epigenetics is increasingly recognized as an additional source of potentially adaptative     
variation in the form of epialleles, and also as stabilizer of plastic responses to environmental perturbations. 
However, to play a significant role in evolution epigenetic changes must be established in the germ-line and     
maintained through reprogramming.
 
OBJECTIVES: to provide a critical review of current ideas on the mechanisms of transgenerational inheritance 
of epigenetic changes, and the role of epigenetics as elicitor of phenotypic variation and rapid adaptative 
evolutionary change.

Literature search on Google Scholar, CSIC, Catàleg UAB, 
ProQuest, Scopus and WOS, using the keywords: epigene-
tics, DNA methylation, histone modifications, ncRNAs, 
evolution, adaptation, phenotypic plasticity, epialleles, 
natural selection and transgenerational inheritance, along 
with the Boolean operators AND, OR and parenthesis. 

Reading of the collected data, extraction and integration of 
useful information, critical thinking, synthesis and elaboration 
of the written review. 
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1. Germ-line establishment of epigenetic variation 2. Maintenance of epigenetic marks through reprogramming
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Figure 2. Evolutionary model dynamics using two variation systems in a multi-peak landscape

Figure 1. Plausible pathways of germ-line establishment of epigenetic variation
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Figure 3. “Stepping stone” effect of two variation systems
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Figure 4. Schematic representation of evolutionary rescue through exploration, stabilization 
and transmission of an adapted phenotype
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Figure 5. Graphical representation of evolutionary rescue through exploration, stabilization 
and transmission of an adapted phenotype
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