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Professor Takeshi Takarada, a collaborator on this study, previouslﬁ
developed a protocol for producing expandable limb-bud-like mesenchymal cells that express high
levels of Paired related homeobox 1 (PRRX1), have high chondrogenic differentiation potential from
human-induced pluripotent stem (iPS) cells, and can be expanded cultured.The bone defect model of
SCID rats was created and filled with hyaline cartilaginous-like tissue prepared from this
expandable limb-bud-like mesenchymal cells. Evaluation of images over time and histological
evaluation of the harvested bone revealed progressive osteogenesis, enchondral ossification, and
replacement with autologous bone. In addition, expandable limb-bud-like mesenchymal cells-derived
hyaline cartilaginous-like tissue prepared in a medium containing high amounts of BMPs and TGFB was
found to promote osteogenesis.
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