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Brown adipose tissue (BAT) is a heat-generating (thermogenic) organ and has
a remarkable capacity to dissipate energy. High levels of BAT activity
protect animals against many of the harmful effects of a high fat diet,
including obesity and insulin resistance. In humans, BAT activity levels
also correlate with reduced adiposity, and stimulating BAT by cold or food
ingredients promotes weight loss (Saito, 2014; Yoneshiro and Saito, 2015).
Thus, elucidating the pathways that regulate BAT development may reveal new
approaches to treat metabolic diseases. Bioinformatics analyses of large-
scale data, such as RNA-Seq, ChIP-Seq, proteomics, and metabolomics are
indispensable for current BAT research to identify genes, post-
translational modifications, and small molecules that regulate BAT
functions and to reveal the molecular signatures. In this seminar, I aim to
present our recent applications of RNA-Seq (Shinoda et al., 2015a) and
phosphoproteomics (Shinoda et al., 2015b) in the molecular control of brown
adipocyte development and discuss emerging questions.
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