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Identification of a progenitor cell population destined to form fracture
fibrocartilage callus in Dickkopf-related protein 3-green fluorescent protein
reporter mice
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Fracture healing is a complex biological process involving the proliferation of
mesenchymal progenitor cells, and chondrogenic, osteogenic and angiogenic differentiation. Here, we
demonstrate Dickkopf-related protein 3 (Dkk3) expression in periosteal cells using Dkk3-green fluorescent
protein (Dkk3-GFP) reporter mice. We found that proliferation of mesenchymal progenitor cells began in
the periosteum, involving Dkk3-positive cell proliferation near the fracture site. In addition, Dkk3 was
expressed in Ffibrocartilage cells with and smooth muscle alpha actin and Col3.6 in the early phase of
fracture healing as a cell marker of fibrocartilage cells. Dkk3 was not expressed in mature chondrogenic
cells or osteogenic cells. Transient expression of Dkk3 had disappeared in the late phase of fracture
healing except in the superficial periosteal area of fracture callus. The Dkk3 expression pattern
differed in newly formed type IV collagen-positive blood vessels and the related avascular tissue.
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