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RASopathies are a group of phenotypically overlapping syndromes caused by

germline mutations that encode components of the Ras/MAPK signaling pathway. In this project, w
provided genetic analysis to patients with RASopathies and identified a novel gene, RRAS2, in Noonan

syndrome patients (Niihori et al, Am J Hum Genet, 2019). Detailed clinical manifestations were
evaluated in LZTR1 mutation-positive patients (Umeki I et al. Hum Mutat 2019). We demonstrated that
LZTR1 associates with PPP1B-RAF1-SHOC2 complex. Although function in LZTR1 has not been clarified,
we identified that LZTR1 facilitates polyubiquitination and degradation of RAS (Abe T et al. Cell
Death Differ. 2020). We also showed that BrafQ241R/+ mice have neonatal feeding difficulties and
esophageal dilation. The esophagus tissues from BrafQ241R/+ mice displayed incomplete replacement of
smooth muscle with skeletal muscle and decreased contraction.
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