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Mechanism of GPCR activation based on endothelin abnormalities
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Mutations of G-protein-coupled receptors (GPCRs) cause various human

diseases. We present a patient with Mandibulofacial Dysostosis with Alopecia (MFDA) and mouse models
carrying causative mutations in the gene encoding endothelin A receptor (ETAR), a class A GPCR.
Additional mutagenesis and pharmacological experiments revealed the causative mutations as
gain-of-function, dependent on the ligand endothelin3. To elucidate how amino acid substitutions far
from the ligand binding site increase affinity, we use molecular dynamics simulation. The
ETAR-E303K mutation, situated at the intracellular end of transmembrane helix 6, leads to
G-protein-mediated enhancement of agonist affinity. The ETAR-Y129F mutation reduces the Na-water
network, thereby affecting the extracellular portion of helices in favor of ET3 binding.
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