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Nutritional conditions during early development influence the plastic
expression of adult phenotypes. Because heightened nutrition sensitivity often characterizes the
development of exaggerated traits, there should be molecular mechanisms underlying trait-specific
variability. This study reveals the molecular mechanisms underlying the expression of
nutrition-sensitive mandibles in the beetle Gnatocerus cornutus. We found that epigenetic
regulators, such as histone deacetylases (HDACs) and polycomb group (PcG) proteins, contribute
specifically to the plastic expression of male mandibles, with little contribution to other body
modules. In addition, HDAC1 and HDAC3 perturbation resulted in opposite phenotypic effects on
mandible and wing modules. Our findings provide molecular evidence of a link between distinct
epigenetic modifications and module-specific phenotypic plasticity of exaggerated traits.
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