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Mapping signaling pathways for cardiac
ventricular chamber growth and development via
mouse genetics

(AHA-Bugher Foundation Center

for Molecular Biology, University of California)
Kenneth R. Chien

Although our current understanding of car-
diovascular development defects is itself at an
embryonic stage, this area is likely to be one of the
major beneficiaries of advances in transgenic and
gene-targeted model systems. Congenital heart dis-
ease currently affects 1 in 200 births in the United
States each year, and there is a constellation of
well-defined, distinct phenotypes (defects in septa-
tion, valvular formation, anomalous vascular devel-
opment, cardiac chamber growth, right-to-left
positional orientation of the heart and great vessels,
and so forth) for which there are few currently
recognized candidate genes or molecular insights.
Recent advances 'in our understanding of the
developmental regulation of genetic markers of
cardiac chamber formation and specification, com-
bined with insights into the molecular switches that
regulate the expression of these markers, are begin-
ning to provide a foundation from which to analyze
the complex process of cardiogenesis. The in vitro
differentiation of totipotent mouse embryonic stem
cells into cardiac muscle cells with ventricular
specific properties may ultimately allow very early
studies of chamber specification in genetically en-
gineered cardiac muscle cells. As the factors that
play a role in cardiac expression become identified,
gene knockouts of these candidate loci may uncover
connections with defined congenital defects in
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