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            Abstract
Beige adipocytes have recently been shown to regulate energy dissipation when activated and help organisms defend against hypothermia and obesity. Prior reports indicate that beige-like adipocytes exist in adult humans and that they may present novel opportunities to curb the global epidemic in obesity and metabolic illnesses. In an effort to identify unique features of activated beige adipocytes, we found that expression of the cholinergic receptor nicotinic alpha 2 subunit (Chrna2) was induced in subcutaneous fat during the activation of these cells and that acetylcholine-producing immune cells within this tissue regulated this signaling pathway via paracrine mechanisms. CHRNA2 functioned selectively in uncoupling protein 1 (Ucp1)-positive beige adipocytes, increasing thermogenesis through a cAMP- and protein kinase A-dependent pathway. Furthermore, this signaling via CHRNA2 was conserved and present in human subcutaneous adipocytes. Inactivation of Chrna2 in mice compromised the cold-induced thermogenic response selectively in subcutaneous fat and exacerbated high-fat diet-induced obesity and associated metabolic disorders, indicating that even partial loss of beige fat regulation in vivo had detrimental consequences. Our results reveal a beige-selective immuneâ€“adipose interaction mediated through CHRNA2 and identify a novel function of nicotinic acetylcholine receptors in energy metabolism. These findings may lead to identification of therapeutic targets to counteract human obesity.
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                    Fig. 1: Chrna2 is induced in subcutaneous adipocytes of mice and humans during beiging.[image: ]


Fig. 2: CHRNA2 signaling is beige adipocyte-selective.[image: ]


Fig. 3: Acetylcholine-synthesizing cells of hematopoietic origin reside within inguinal subcutaneous fat tissue.[image: ]


Fig. 4: Loss of Chrna2 reduces the adaptive thermogenic capacity of inguinal adipose tissue.[image: ]


Fig. 5: Loss of Chrna2 exacerbates diet-induced obesity.[image: ]
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