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Functional coupling of the neural, metabolic, and immune systems is
essential for organ development and maintenance, but the molecular mechanisms controlling this
network remain unclear. Here, we demonstrate that an axonal guidance cue Semaphorin 6D (Sema6D)
combines systemic metabolism and myelopoiesis by tuning sympathetic innervations. Sema6d-/- mice fed

a high-fat diet (HFD) exhibited attenuated obesity and enhanced myelopoiesis. Combinational
analysis of bone marrow (BM) chimeric and conditional knockout mice revealed that non-hematopoietic
and neuron-derived Sema6D is responsible for these phenotypes through Plexin-A4. Notably, Sema6d
deficiency led to increased sympathetic innervations in the BM. Consistently, loss of B 3-adrenergic

receptor signaling resolved metabolic and hematopoietic defects in HFD-fed Sema6d-/- mice.
Collectively, these data demonstrate that Sema6D orchestrates systemic metabolism and hematopoiesis
by tuning sympathetic innervations.
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