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RASopathies or RAS/mitogen-activated protein kinase (MAPK) syndromes are a group
of phenotypically overlapping syndromes caused by germline mutations that encode
components of the Ras/MAPK signaling pathway (Aoki et al. J Hum Genet 2016). These
disorders include neurofibromatosis type I, Noonan syndrome, Noonan syndrome with
multiple lentigines (formerly called LEOPARD syndrome), Costello syndrome, cardio-facio-
cutaneous (CFC) syndrome, and Noonan-like syndrome.

In this study, we performed genetic analysis of patients with RASopathies and analyzed
detailed clinical manifestations in RIT1 mutations-positive patients (Yaoita M et al. Hum Genet,
2016). Using exome sequencing, we identified a novel gene for RASopahties and mosaic
RASopathies (Kuroda Y et al. Am J Med Genet, 2015, Watanabe Y et al. Am J Med Genet,
2016). We generated and analyzed mouse models of RASopahties. We demonstrated that
administration of MEK inhibitors and histone demethylase inhibitors ameliorated the
phenotypes, including heart defects and short stature, which were observed in CFC-
syndrome model mice (Inoue S et al. Hum Mol Genet, 2014). We also generated a adult
mouse model for CFC syndrome and showed that mutant mice expressing a BRAF mutation
showed growth retardation, sparse and ruffled fur, a hunched appearance, craniofacial
dysmorphism, long and/or dystrophic nails, extra digits and ovarian cysts (Moriya M et al.
Hum Mol Genet, 2015). These results suggest that mouse modeling will be useful for

elucidating the pathogenesis and potential therapeutic strategies for RASopathies.
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