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Novel approaches to analyze the regulatory mechanisms of cardiovascular genes in
development and morphogenesis

NAKAGAWA, Osamu

2,800,000

CRISPR/Cas9

Bone morphogenetic protein 9 (BMP9)/BMP10-ALK1 receptor signaling is
essential for endothelial differentiation and vascular morphogenesis. Mutations in ALK1/ACVRL1 are
implicated in human vascular diseases, and the Alk1/Acvrll deletion causes impaired vascular
formation and embryonic lethality in mice. We previously identified Tmem100 to be an
endothelium-enriched gene activated by the ALKl signaling. Tmem100 null mice showed embryonic
lethality due to the defects of vascular morphogenesis. In this study, we introduced novel
experimental approaches using CRISPR/Cas9 gene editing and bacterial artificial chromosome-based
distant enhancer reporters. In transgenic mouse analysis, we narrowed down the Tmeml00 enhancer
region for embryonic vascular expression, which showed characteristic activity in a subset of
arterial endothelial cells. Further studies are ongoing in our laboratory to clarify the
significance of Tmeml100 in vascular development and disease.
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