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Direct conversion of umbilical mesenchymal stem cells facilitates the bone
regeneration
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Therapeutic method for in vivo stem cell or gene delivery has not been

established on bone engineering though its potential usefulness has been suggested. Meanwhile, human
umbilical cord-derived MSCs (UC-MSCs) have a higher proliferative potential and an ability to
differentiate into osteoblasts. Moreover, UC-MSCs are thought to be able to be applied in an
allogeneic setting without eliciting host immune responses. However, the osteoblastic
differentiation ability of UC-MSCs i1s limited when compared with that of bone marrow-derived MSCs
(BM-MSCs) . Therefore, we have made a try at developing an atelocollagen-based gene activated matrix
(GAM) containing plasmid DNAs encoding the genes which induce the direct conversion to osteoblasts
to UC-MSCs in vivo. Then, in this study, we found GAM containing the genes related to the
actin-depolymerization and/or miRNAs related to BMP signals may be useful to induce the direct
conversion to osteoblasts from UC-MSCs in vivo.
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