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Structure of ghrelin receptor using X-ray crystallography

Yuki Shiimura, Masayasu Kojima

Division of Molecular Genetics, Institute of Life Science, Kurume University

Ghrelin, a peptide hormone consisting of 28 amino acids, was originally discovered in the
stomach of rat as an endogenous ligand for GHSR (growth hormone secretagogue receptor, now
called the ghrelin receptor) in 1999. Ghrelin has many physiological functions, playing roles in
growth hormone secretion, appetite stimulation, hypotension and hypothermia. The unique
feature of ghrelin is its Serine 3 acyl-modification, which is essential for ghrelin’s activity, whereas
des-acyl ghrelin (i.e., ghrelin lacking the acyl-modification) is inactive. However, it remains to be
elucidated why the acyl-modification of ghrelin is necessary for activity. To address these questions,
we determined the crystal structure of the ghrelin receptor bound to antagonist at 3.3 A resolution.
The structural information indicates that the ligand-binding pocket of the ghrelin receptor has
two features: polar amino acid localization (Asp99, Arg102, Glu124 and Arg283) and gap structure
between transmembrane 6 and 7 bundles, which is rich in hydrophobic amino acids including a
cluster of phenylalanine residues. Mutagenesis analyses suggest that these features found in
ligand-binding pocket of the ghrelin receptor recognize active ghrelin.

Keyword: Ghrelin, Ghrelin receptor, GHSR, X-ray crystallography

Address for correspondence
67 Asahi-machi, Kurume-shi, Fukuoka 830-0011, Japan
E-mail address: shiimura_yuuki@kurume-u.ac.jp
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