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Congenital heart disease is a serious human health issue, affecting as many 
as 1% of live births. The cause of most heart abnormalities is unknown, 
reflecting the deficiencies of our understanding of environmental agents, 
genetic factors, and gene-environment interactions that contribute to cardiac 
birth defects. One molecule that is clearly essential for heart development 
is Retinoic Acid (RA), the active derivative of Vitamin A.  Precise regulation 
of RA is critical - excess or insufficiency can cause cardiac birth defects. 
Despite its well-established importance, the molecular mechanisms regulating 
RA within an embryo are largely unknown.  Vitamin A is metabolized into 
RA in two steps, the first of which has been historically attributed to alcohol 
dehydrogenases (ADH). In a surprising discovery that has cast doubt on the 
role of ADH enzymes, I have recently identified that RDH10, a short chain 
dehydrogenase/reductase, is essential for catalyzing the first step Vitamin 
A metabolism.  Preliminary examination of embryos with a point mutation 
in Rdh10 suggests that these embryos have severe cardiac abnormalities. 
Current gaps in understanding include: How is metabolism of Vitamin A into 
RA regulated?  Do Vitamin A metabolism defects caused by Rdh10 mutation 
produce cardiac abnormalities, and, if so, by what molecular mechanism? 
Do alcohol-metabolizing enzymes play a role in synthesis of RA and does 
alcohol exposure contribute to heart defects by disrupting RA homeostasis?  
To address these issues I have developed a series of Rdh10 mutant mice 
and have made reporter mice for detection cell populations critical for heart 
development. I have also developed imaging techniques for visualizing 
molecular changes within the developing mouse heart. The major hypothesis 
of this proposed research is that RDH10 is essential for cardiac development 
because it is a key control point for regulating embryonic RA production.   The 
results of this study will shed light on the mechanism of Vitamin A metabolism, 
its regulation, and its role in embryonic heart development and will clarify 
potential overlap between that process and other metabolic pathways. 
Importantly, they will help rationally inform preventive and therapeutic 
approaches aimed at reducing or ameliorating congenital heart defects. 
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