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In this study, we genetically labeled skeletal progenitors and their
daughter cells by using cell lineage analysis and visualized the behavior of skeletal progenitors at
bone defect sites. Single-cell analysis revealed that skeletal progenitors exhibited a
bidirectional differentiation to adipocytes as well as osteoblasts at the site of bone repair.
Ligand-receptor analysis further identified candidate of signaling factors involved in this
directional differentiation. Among them, CCL9 inhibitor had a positive impact on bone regeneration
in vivo. These findings provide an insight into the regulatory mechanism of skeletal progenitor
cells locally at the site of bone repair.
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