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Elucidation of mechanisms of trans-generational adaptation by signal-sensing
epigenomic enzyme
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Recently, the DOHaD hypothesis, in which maternal nutritional status
determines health risk of the offspring, has attracted much attention. In this study, we
investigated the physiological significance of the environment-sensing epigenomic enzyme JMJD1A, a
histone demethylase, in the regulation of energy metabolism across generations. Mice lacking enzyme
activity showed decreased expression of thermogenic genes, glucose intolerance, decreased vascular
density in adipose tissue, and reduced sympathetic innervation. Consistently, mice with neuron-,
adipocyte progenitor-, or endothelial cell-specific Jmjdla KO mice exhibited obesity, increased fat
mass, decreased thermogenesis, and glucose intolerance. In cultured cells, JMID1A was involved in
glucose-dependent adipocyte differentiation. Analogously, paternal cold exposure, a trigger of
JMID1A-mediated epigenetic modification, induced the appearance of thermogenic adipocytes in the
offspring, improving obesity and glucose intolerance.
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