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We showed that Rdh10 loss-of-function leads to a substantial reduction in RA
signaling in the developing frontonasal process during early embryogenesis, which results in a
variety of craniofacial anomalies, including midfacial cleft and agenesis of upper incisors.
Elevated apoptosis in post-migratory cranial neural crest cells and a substantial reduction of Alxl
and Alx3 transcription in the developing frontonasal process are associated with midfacial cleft in
Rdh10-deficient mice. Importantly, expanded Shh signaling in the ventral forebrain, as well as
partial abrogation of midfacial defects in Rdhl0 mutants via inhibition of Hh signaling, indicates
that misregulation of Shh signaling underlies the pathogenesis of reduced RA signaling associated
midfacial defects. These data illustrate the spatiotemﬁoral function of Rdhl0 and RA signaling
during early embryogenesis and their importance in orchestrating molecular and cellular events
essential for normal midfacial development.
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