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Elucidation of the mechanism of cleft palate pathogenesis caused by abnormal
epigenetic regulation
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Recently, it has been reported that epigenetic regulations are involved in
the pathogenesis of congenital abnormalities, including cleft palate. The purpose of this study was
to investigate how an abnormality in an enzyme involved in histone methylation (SETDB1), one of the
epigenetic regulation mechanisms, affects the development of the palate.

When mice were analyzed in which Setdbl was specifically deleted in cells derived from neural crest
cells that differentiate into bone and cartilage in the maxillofacial region, all fetuses showed
cleft palate. The reduced proliferative capacity of the cells and decreased expression of genes
thought to be important in palatal development were suggested to be factors in the development of
cleft palate, indicating that epigenetic regulations are important in palatal development.
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mMRNA Fig 1. Setdb1 MWnt1-Cre* mice have fully penetrant cleft
Bmp4 Fgfl0 Pax9 palate. Hematoxylin and eosin staining of control and
Whnt5a Setdb1 MMWnti-Cre* mice heads at (A, B) embryonic day
13.5 (E13.5), (C, D) E14.5, (E, F) E15.5. Higher-
Bmprla magpnification views are shown in panels A'to F' to
illustrate that the palatal shelves exhibited no adherence
to the opposing tissues. The arrowhead indicates the
(4) Setdbl CKO Smad BMP position of the tooth embryo. Key: p, palatal shelf; t,
tongue. Scale bar = 200 pm.
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Fig 2. Gene expression in palatal mesenchymal cells of
control mice with Setdb? knocked down by siRNA
treatment. Setdb? siRNA was transfected into palatal
mesenchymal cells of control mice. Quantitative PCR
was performed using RNA extracted 48 h after
transfection. Genes in the process of palatal development
were assayed. Data is expressed as gene expression
relative to that of Gapdh. *:p < 0.05, **:p < 0.01.
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