®
2016 2020

Elucidation of lifestyle-related diseases development due to environmental
factors and epigenetic memory
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Adipose tissue plays an important role in the development of obesity and
lifestyle-related diseases. Adipose tissue plays a major role in the adaptation of individuals to
their living environment: white adipocytes store fat and become hypertrophied under nutritional
surpluses, while they turn browning and develop heat-producing capacity in cold environments.
Failure of this adaptation can lead to lifestyle-related diseases.

Epigenomics is a mechanism to control gene expression by chemical modification of histones and DNA.
We have elucidated a stepwise mechanism by which epigenomic modification enzymes undergo
post-translational modification in response to environmental stimuli to form specific protein
complexes (1st step) and continuously induce heat-producing gene expression via histone
demethylation (2nd step) to adapt to cold environment. We also demonstrated the possibility of
targeting this mechanism for the treatment of lifestyle-related diseases.
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