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Direct cell fate conversion into cells applicable for regenerative medicine
generally requires virus vector-mediated expression of multiple transcription factors. Such
exogenous gene induction unexpectedly might disrupt genomic integrity and proper cell functions,
which might lead to tumor formation. The direct conversion in a chemical compound-based manner is an

ideal approach to further reduce the risk for tumorigenesis. In this research, neural stem cells,
cardiomyocytes, hepatocytes, insulin-producing cells, were at least partially converted from human
dermal fibroblasts. In particular, we succeeded to efficiently and conveniently produce brown
adipocytes in a serum-free medium. Human brown adipocytes contribute to prevention of obesity and
cardiometabolic diseases by actively consumin? fatty acids for heat production. The chemical
compound-induced brown adipocytes, ciBAs, could be a promising cell model applicable for basic
research, drug development, and clinical uses.
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