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Development of the head and face is an extraordinarily complex process

that requires the precise orchestration of numerous signaling pathways and
regulation of the transcription of hundreds, if not thousands, of genes. Not
surprisingly, perturbations, either genetic or environmental, can disrupt this
fine-tuned process and lead to structural defects, such as clefts of the lip and
palate, a common birth defect that can have lifelong consequences. Our
research program is singularly focused on unraveling the mechanisms by
which clefts of the lip and palate occur with the ultimate goal of prevention

or early interventions to ameliorate the morbidity associated with these
defects. Over the past two years we have made significant advances in
understanding the roles of several key genes, such as Prdm16, in craniofacial
development and signaling pathways, such as those regulated by TGFf and
Whnts. More recently, we have been actively seeking to identify microRNAs
that are important for both lip and palate development. MicroRNAs are small,
non-coding RNAs that regulate the expression of messenger RNAs and have
emerged as an important level of epigenetic regulation. A comprehensive
analysis of this class of epigenetic regulators is an important advance in our
understanding of lip and palate development and may lead to development of
diagnostic and preventative measures to reduce the incidence of this frequent
birth defect.
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