2018 2019

Novel roles of insulin and adipose tissue macrophages in fat accumulation
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Previous genetic studies in mice have shown that functional loss of activin

receptor-like kinase 7 (ALK7) increases lipolysis to resist fat accumulation in adipocytes. However,

it was unknown what kind of ALK7 ligand functions or where and how its production is regulated.
Here, we show that growth/differentiation factor 3 (GDF3) is a physiological ALK7 ligand under
nutrient-excess conditions, and that GDF3 is produced from adipose tissue macrophages (ATMs).
Furthermore, a low level of insulin upregulates in ATMs, and directs ALK7-dependent accumulation of
fat in vivo. However, depletion of ATMs or transplantation of GDF3-deficient bone marrow negates the

in vivo effects of insulin on both lipolysis and fat accumulation. When this insulin-GDF3-ALK7
signaling pathway is inhibited, fat weight and serum leptin levels were markedly reduced in obese
mouse models. Thus, ALK7 that targets fat accumulation is promising and robust medical intervention

regardless of the cause of obesity.
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Insulin regulates lipolysis and fat mass by upregulating growth/differentiation factor 3 in adipose tissue macrophages.
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Adipose tissue macrophages promote adiposity by suppressing lipolysis in white adipocytes through activation of the GDF3-
ALK7 axis.
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A novel regulatory role of the Rab27 effector exophilin5 in allergic airway inflammation.
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