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            Abstract
The signaling molecule Wnt regulates bone homeostasis through Î²-cateninâ€“dependent canonical and Î²-cateninâ€“independent noncanonical pathways. Impairment of canonical Wnt signaling causes bone loss in arthritis and osteoporosis; however, it is unclear how noncanonical Wnt signaling regulates bone resorption. Wnt5a activates noncanonical Wnt signaling through receptor tyrosine kinase-like orphan receptor (Ror) proteins. We showed that Wnt5a-Ror2 signaling between osteoblast-lineage cells and osteoclast precursors enhanced osteoclastogenesis. Osteoblast-lineage cells expressed Wnt5a, whereas osteoclast precursors expressed Ror2. Mice deficient in either Wnt5a or Ror2, and those with either osteoclast precursor-specific Ror2 deficiency or osteoblast-lineage cell-specific Wnt5a deficiency showed impaired osteoclastogenesis. Wnt5a-Ror2 signals enhanced receptor activator of nuclear factor-ÎºB (RANK) expression in osteoclast precursors by activating JNK and recruiting c-Jun on the promoter of the gene encoding RANK, thereby enhancing RANK ligand (RANKL)-induced osteoclastogenesis. A soluble form of Ror2 acted as a decoy receptor of Wnt5a and abrogated bone destruction in mouse arthritis models. Our results suggest that the Wnt5a-Ror2 pathway is crucial for osteoclastogenesis in physiological and pathological environments and represents a therapeutic target for bone diseases, including arthritis.
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                    Figure 1: Impaired osteoclastogenesis in Wnt5a+/âˆ’ and Ror2+/âˆ’ mice.[image: ]


Figure 2: Cause of impaired osteoclastogenesis in Ror2 and Wnt5a mutant mice.[image: ]


Figure 3: Impaired osteoclastogenesis in Ror2 cKO and osteoblast-lineage cell-specific Wnt5a-deficient mice.[image: ]


Figure 4: JNK, a noncanonical Wnt pathway is involved in Wnt5a-induced RANK expression in osteoclast precursors.[image: ]


Figure 5: Wnt5a transactivates Tnfrsf11a by interaction of Jun with Sp1 sites in osteoclast precursors.[image: ]


Figure 6: Wnt5a-Ror2 signaling is involved in bone destruction in collagen-induced arthritis (CIA) mice.[image: ]
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