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Diminished retinoid signaling transforms the murine frontonasal mesenchyme into
maxillary components.
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Vertebrate facial development depends on the correct specification of embryonic facial prominences, a
process known to be governed by region-specific reciprocal signaling pathways between the
craniofacial ectoderm and mesenchyme. This process is further modulated by transcriptional and
epigenetic mechanisms that regulate the expression of essential genes in mesenchymal progenitors
derived from cranial neural crest cells. Retinoid signaling plays a critical role in facial development,
and its disturbance results in a wide spectrum of facial defects, including orofacial cleft. In this study,
we identified retinoid signaling as a critical regulator of cranial neural crest cell specification toward a
frontonasal process identity in mice. Eliminating Rdh10, which encodes a rate limiting enzyme
required to produce all-trans retinoic acid, resulted in the ectopic formation of whisker pad - a
derivative of maxillary process - within the frontonasal process region. This transformation was
mediated by the mis-activation of maxillary specific transcription factors including MEIS2 and LHX6
which also exhibited increased chromatin accessibility at their consensus binding sites following the
reduction of retinoid signaling in the frontonasal cranial neural crest cells. These results indicate that
retinoid signaling acts as a master regulatory signaling pathway in specifying cranial neural crest cells
into the frontonasal process, and its elimination could alter the molecular profile of these cells to
maxillary process. These results not only advance our understanding of frontonasal prominence
specification and the evolutionary development of craniofacial structures, but also offer valuable

insights for addressing craniofacial malformations such as orofacial cleft.




A7
BXEEORBREOEG K OV Y F

K 4 ( Xu Lin )

(i) K Ed
T & B Wil B
A CEAHYE | Al & #HO® Kig  figr
Al A HEZ PR BT
Bl A afe Hil il EZ
MXEEORROEE

AWFgE 1L~ 7 A R4S OFTEE & 25 E O EM I E I AR SR VF ) A VRS SN EET
HAEE R LT, TELT A UEY 7O IR AR SRR EOEELRRT e 7 7 A VD B
PAZSEIEP L2 b ollisi T 5 F AR LT,

PLEX Y o AWZEISIE AW OB A A I = X I KIS HTERE I O FE P ERRE O — i 20 5 M2
Lz, EoTit (%) OFGaXe LTUMEDOH 5 b D LB 5,




