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The study on mechanisms of species- and position-specific cartilage growth using
human limb organoids
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The research aims to establish reconstitutive models of limb cartilage
morphogenesis in three-dimensional culture using the cells differentiated mouse and human
pluripotent stem cells, to elucidate cellular behaviors governing tissue morphogenesis and their
species-specificities. As there has not been an experimental model in which limb cartilage
morphogenesis can be recapitulated in vitro, first we collected limb bud cells from mouse embryos
and cultured them in a three-dimensional environment. We found the number, shapes, and growth of the

cartilage could be manipulated in our model. Next, to establish human version of the in vitro limb
morphogenesis model, we differentiated human pluripotent stem cells in two- and three-dimensional
culture and recapitulated the morphogenetic process such that limb mesenchyme arise from the lateral
plate and successfully derived limb mesenchyme-like cells.
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Modeling limb morphogenesis based on positional information in organoids culture in mouse and human
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Modeling limb morphogenesis in 3D culture derived from mouse embryonic limb bud and human ES cells
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Modeling limb skeletogenesis in organoid culture derived from mouse embryonic Limb bud and human ES cells
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Modeling limb skeletogenesis in 3D culture derived from mouse embryonic limb bud and human ES cells
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Modeling limb skeletogenesis in 3D culture derived from mouse embryonic limb bud and human ES cells
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