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Differential regulation of TGFR family signaling and bone and cartilage tissue
regeneration
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For regenerative medicine of bone diseases, a technology that enables
induction of osteoblasts from autologous fibroblasts is needed, while it may be more favorable if
both osteoblasts and chondrocytes can be induced. We previously established a technology to induce
osteoblasts from human fibroblasts (direct reprogramming). We also succeeded in inducing osteoblasts

by culturing fibroblasts with a TFGR inhibitor (chemical direct reprogramming). In this study, we
aimed at devising a novel chemical direct reprogramming procedure to induce both osteoblasts and
chondrocyte-like cells. As results, we found a novel combination of chemical compounds and culture
conditions that enable induction of these two phenotypes.
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Fig. 1 Small molecular compounds that may bind to ALK5 more efficiently that original
ALK5 inhibitors as predicted by docking simulation in silico.
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B) Alizarin Red S staining on D21 Compounds—treated cells were
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cultured in OB M. Fourteen or 21
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visualize ALP activities (purple)
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