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Molecular mechanisms governing tongue morphogenesis in embryonic mice
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In this study, we focused on the signaling molecules that act in tongue
morphogenesis and investigated their molecular regulatory mechanisms. In the search for signaling
molecules, expression of Shh, Patchedl, Igfl, and Bmp4 was upregulated during the formation of the
lateral lingual swellings (LLS). Endothelin-1 (ET-1) signaling was found to be an upstream molecule
of Shh, Bmp4, and Fgf8 expressed in the epithelium of LLS. The microtia in ET-1-deficient mice and
in Shh knockdown in an organ culture was thought to be due to the inability of muscle progenitor
cells to make contact with the epithelium of the medial mandibular arches (MA), resulting in a
non-muscle lineage mesenchymal cell population that lost proliferative activity and suppressed the
formation of the LLS. Taken together, these findings reveal molecular regulatory mechanisms that
operate in the cell-to-cell interactions among the coating epithelium, tongue muscle and non-muscle
mesenchyme in the morphogenesis of tongue.
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