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Obesity is considered to be a risk factor for various conditions, such as cardiovascular diseases and
diabetes mellitus type 2. Novel and effective methods for controlling obesity are required; inhibition of
adipocyte differentiation is considered a potential target for therapeutic development. In this study, two
inhibitors of 3T3-L1 differentiation were isolated from Streptomyces spp. TK08330 and MC10130 were
identified based on spectroscopic data as the 18-membered macrolide borrelidin and 14-membered
macrolide cineromycin B.

Although various regulators are involved in adipocyte differentiation, the details are incompletely
understood. PPARYy is a master regulator and is necessary for adipocyte differentiation. Because
borrelidin downregulated the expression of PPARYy, it also inhibited adipocyte differentiation.
Furthermore, real-time PCR showed that GATA-binding protein (GATA) 3, Kriippel-like factor (KLF) 3
and KLF7, negative regulators of differentiation, were upregulated by borrelidin at 6.0 h after induction
of differentiation. siRNA transfection experiments were next performed to identify the major
contributing regulator to the inhibitory activity of borrelidin. The borrelidin-mediated inhibition of
PPARYy expression was reduced by GATA-3 siRNA. Furthermore, the borrelidin-mediated inhibition of
lipid accumulation was slightly, but significantly, reduced by GATA-3 siRNA. Therefore, other
regulators play important roles in the mechanism of action of borrelidin. Cineromycin B also inhibited
adipocyte differentiation, mainly via upregulation of the negative regulators, KLF2 and KLF3, at 0.5 h
after induction of differentiation.



