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            Abstract
Tumor necrosis factor (TNF) superfamily member 11 (TNFSF11, also known as RANKL) regulates multiple physiological or pathological functions, including osteoclast differentiation and osteoporosis. TNFRSF11A (also called RANK) is considered to be the sole receptor for RANKL. Herein we report that leucine-rich repeat-containing G-protein-coupled receptor 4 (LGR4, also called GPR48) is another receptor for RANKL. LGR4 competes with RANK to bind RANKL and suppresses canonical RANK signaling during osteoclast differentiation. RANKL binding to LGR4 activates the GÎ±q and GSK3-Î² signaling pathway, an action that suppresses the expression and activity of nuclear factor of activated T cells, cytoplasmic, calcineurin-dependent 1 (NFATC1) during osteoclastogenesis. Both whole-body (Lgr4âˆ’/âˆ’) and monocyte conditional knockout mice of Lgr4 (Lgr4 CKO) exhibit osteoclast hyperactivation (including elevation of osteoclast number, surface area, and size) and increased bone erosion. The soluble LGR4 extracellular domain (ECD) binds RANKL and inhibits osteoclast differentiation in vivo. Moreover, LGR4-ECD therapeutically abrogated RANKL-induced bone loss in three mouse models of osteoporosis. Therefore, LGR4 acts as a second RANKL receptor that negatively regulates osteoclast differentiation and bone resorption.
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                    Figure 1: LGR4 interacts with RANKL.[image: ]


Figure 2: LGR4 activates GÎ±q-mediated calcium signaling in response to RANKL.[image: ]


Figure 3: Lgr4 loss decreases bone mass and enhances osteoclast activity in vivo.[image: ]


Figure 4: Lgr4 loss enhances osteoclast formation and inhibits mature osteoclast apoptosis.[image: ]


Figure 5: RANKLâ€“LGR4â€“GÎ±q signaling inhibits RANKâ€“NF-ÎºBâ€“mediated osteoclastogenesis.[image: ]


Figure 6: Soluble LGR4-ECD protein ameliorates bone loss in the RANKL-injection and Tnfrsf11b-knockout osteoporosis mouse models.[image: ]
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