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Identification of the unknown mechanism of the congenital maxillofacial
abnormalities using advanced genome sequence and analysis
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To elucidate the pathogenic mechanism of cleft lip and palate (CLP), we
carried out exome sequencing of genomic DNA from multiple CLP families with the cooperation of
patient families. We focused on the DLC1 gene, which has a common mutation among different families.
We created a conditional knockout mouse with the same nucleotide sequence as the above-mentioned
familial CLP. A cleft palate was observed in some of these mutant mice, and a part of the palatal
bone was defected. DLC1 was expressed in the frontal nasal process and neural tube epithelium at
embryonic day 11.5, and the transcriptional factor TFAP2A which is essential for maxillofacial
development was co-expressed in neural crest-derived cells of the neural tube and maxillary process.

We found a new DLC1 point mutation that causes embryogenesis abnormalities associated with facial
cleft development.
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Immunohistochemistry of DLC1

DLC1 express at the frontonasal process and neural tube

DLC1 express along the basement membrane below the
epithelium
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ﬂutated position might also work as an enhancer with TFAP2A
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mx: maxillary process; nt: neural tube
Both TFAP2a and DLC1 express in neural neural crest cells
around the neural tube and maxillary process
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