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Abstract of Thesis

Cleft palate is one of the most common congenital craniofacial anomalies in humans which is
caused by genetic and environmental factors. Excessive intake of retinoic acid (RA) or its
precursor, vitamin A, during early pregnancy is associated with increased incidence of cleft palate
in offspring. However, the pathogenetic mechanism of cleft palate caused by excess RA is not fully
understood. In order to investigate detailed cellular and molecular mechanism of
retinoic-acid-induced cleft palate, we gave all-trans RA to ICR pregnant mice by gastric
intubation from embryonic day 8.5 to 10.5 (E8.5 — E10.5). In RA treated group, we found
disturbed expression pattern of SoxI0, which marks cranial neural crest cells (CNCCs) in the
trigeminal region at E9.5. This disruption of CNCCs also existed at the maxillary component of
the first branchial arch at E10.5 which is known to give rise into secondary palatal shelves.
Moreover, we found significant elevation of apoptotic cell death in Sox10 positive CNCCs at E9.5
in RA treated group. For investigating possible molecular mechanism underlies this
pathogenesis, we focused on Sonic hedgehog (Shh) signaling pathway from our previous RNAseq
result. Interestingly, Shh and its downstream genes Ptchl and Glil were perturbed in the
developing face at E9.5 of RA-treated embryos. Consistently, the incidence of cleft palate and
CNCC apoptosis due to overdose RA was reduced by administration of SAG (Shh signaling
agonist). Altogether, our results suggest that one of the critical mechanism of
retinoic-acid-induced cleft palate associate with elevated cell death of CNCCs through the
down-regulation of Shh signaling pathway.
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