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Title : Development of preventives/therapeutics for glucose metabolic disorder unitizing
human ES/iPS cell-derived brown adipocytes.
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Abstract : The population of obese subjects in the world is becoming increasing larger. It is
estimated that about 20 % of adult humans will suffer from obesity in 10 years if this tendency
continues. Especially, the increase in the incidence of obesity is dramatic in emerging nations such
as China, India and Brazil, where the issue of obesity has become a very serious social problem.
Since obesity promotes the development of diabetes and other life-threatening diseases including
cancers, cerebrovascular diseases, ischemic heart diseases and pneumonia, control of obesity is an
urgent task for the health and welfare in the world. Particularly, to develop new therapies for the
management of diabetes and also to make a significant contribution to global health is the two
major missions of National Center for Global Health and Medicine (NCGM).

Recent years, brown adipose tissues (BAT), which are known to have exceedingly high
capacities for heat production, have been attracting an increasing attention in the world. Although
it is generally considered that BAT contributes to prevention of obesity by calorie consumption via
fat burning, the mechanism of how BAT improves glucose metabolism is not well understood.
Since there is a considerable discrepancy in the severity of obesity and glucose intolerance
between ucpl knockout mice and BAT-depleted mice, it has long been hypothesized that BAT
would contribute to obesity prevention and glucose metabolism improvement in a
thermogenesis-independent manner. Nevertheless, the difficulty in obtaining high-quality BA
specimens had been an impediment to the performance of detailed BAT studies. We have overcome
the hurdle by establishing a method for a directed differentiation of human pluripotent stem cells
into functional brown adipocytes (BA) without gene transfer (Nishio et al, Cell Metabolism 16:
394-406, 2012). Applying this method, we showed that transplantation of human pluripotent stem
cell-derived BA (human BA) improved glucose metabolism of the human white adipocytes (human
WA)-transplanted mice as early as the following day of transplantation. The promptness of the
effect of transplanted human BA suggests that BA improves glucose by other mechanisms than a
secondly consequence of body weight loss due to augmented calorie consumption.

Currently, we are trying to elucidate the molecular basis for the prompt curative effects of
human BA on glucose metabolism disorders. We are also trying to elucidate the transcriptional
network system involved in the regulation of early-phase BA differentiation by applying a new
method of an integrated transcription velocity analysis. As an achievement of the current year, we
determined a key gene for early-phase BA differentiation, whose knockout mice underwent severe
glucose metabolism disorders under high fat diet. We will continue our study to identity the

crucial effector molecules for BA-induced improvement of glucose metabolism.

Researchers [Z[X, MR EZRHT 5.
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