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Studies on roles of mechanical forces in the pathogenesis of perinatal diseases

Matsuo, lsao

2,800,000

Grhl3

Grhi3
Wnt

Neural tube defects (NTDs), one of the most common congenital disorders are
thought to be caused by environmental factors during pregnancy, genetic factors, and the combination
of both factors. However, the precise mechanisms underlying the pathogenesis of NTDs remain to be
understood. The current project hypothesized that the “ loss of robustness or strength in surface

ectoderm against mechanical stress during neural tube closure is a primary cause of NTDs
pathogenesis” . The mechanical properties of surface ectoderm in wild-type and Grhl3 mutant mouse
embryos showing NTDs were measured by atomic force microscopy and the mechanical strength of
Grhl3-deficient embryos were shown to be decreased compared to that of wild-type embryos. In

addition, Grhl3-induced mechanical strength of surface ectoderm was mediated by the noncanonical Wnt
pathway including planar cell polarity genes.
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