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Cellular protrusions that transport diverse signaling molecules and the receptors:
molecular mechanisms of their formation and their functions in morphogenesis
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CyN are unique cellular protrusions participating in efficient intercellular
signal transduction of morphogens and FGFs. We found that CyN are formed through RhoD by various growth
factors includin? FGF, TGF-B superfamily proteins, cytokines, GPCR ligands, and Shh. Among these
signaling molecules, BMP4, as well as FGFs, activated RhoD, which induced CyN formation. The RhoD
activation by BMP4 is likely to be mediated by non-Smad signaling but not by Smad signaling. Furthermore,
GTPase activity of dynamin was required for CyN formation. Cells stably expressing LIF formed CyN,
suggesting that CyN are involved in Ii?and transport and secretion by producing cells as well as in
ligand-receptor transport by target cells.
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