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Abstract

Cardiac neural crest cells are essential for normal development of the great vessels and the heart, giving rise to a range of cell
types, including both neuronal and non-neuronal adventitial cells and smooth muscle. Endothelin (ET) signaling plays an
important role in the development of cardiac neural crest cell lineages, yet the underlying mechanisms that act to control their
migration, differentiation, and proliferation remain largely unclear. We examined the expression patterns of the receptor, ETp,
and the ET-specific converting enzyme, ECE-1, in the pharyngeal arches and great vessels of the developing chick embryo. In
situ hybridization analysis revealed that, while ETy is expressed in the pharyngeal arch mesenchyme, populated by cardiac
neural crest cells, ECE-1 expression is localized to the outermost ectodermal cells of the arches and then to the innermost
endothelial cells of the great vessels. This dynamic pattern of expression suggests that only a subpopulation of neural crest
cells in these regions is responsive to ET signaling at particular developmental time points. To test this, retroviral gene
delivery was used to constitutively express preproET-1, a precursor of mature ET-1 ligand, in the cardiac neural crest. This
resulted in a selective expansion of the outermost, adventitial cell population in the great vessels. In contrast, neither
differentiation nor proliferation of neural crest-derived smooth muscle cells was significantly affected. These results suggest
that constitutive expression of exogenous preproET-1 in the cardiac neural crest results in expansion restricted to an
adventitial cell population of the developing great vessels.
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