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            Abstract
Neurotensin (NTS) is a 13-amino-acid peptide that functions as both a neurotransmitter and a hormone through the activation of the neurotensin receptor NTSR1, a G-protein-coupled receptor (GPCR). In the brain, NTS modulates the activity of dopaminergic systems, opioid-independent analgesia, and the inhibition of food intake; in the gut, NTS regulates a range of digestive processes. Here we present the structure at 2.8â€‰Ã… resolution of Rattus norvegicus NTSR1 in an active-like state, bound to NTS8â€“13, the carboxy-terminal portion of NTS responsible for agonist-induced activation of the receptor. The peptide agonist binds to NTSR1 in an extended conformation nearly perpendicular to the membrane plane, with the C terminus oriented towards the receptor core. Our findings provide, to our knowledge, the first insight into the binding mode of a peptide agonist to a GPCR and may support the development of non-peptide ligands that could be useful in the treatment of neurological disorders, cancer and obesity.
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                    Figure 1: Overview of the NTSR1 structure bound to the peptide agonist NTS8â€“13.


Figure 2: NTSR1-GW5-T4L is in an active-like conformation.



Figure 3: The conserved D/ERY and NPXXY motifs in NTSR1-GW5.



Figure 4: The NTSR1 agonist binding pocket.



Figure 5: A new paradigm for peptide agonist binding.
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        Editorial Summary
GPCRâ€“peptide agonist structure determined
Neurotensin is a short peptide that can act as a neurotransmitter, a digestive hormone, and a regulator of cardiac output and blood pressure. In this manuscript, the authors solve an X-ray crystal structure of the carboxy-terminal portion of neurotensin bound to a rat neurotensin receptor. This is the first structure of a member of the beta group of class A G-protein-coupled receptors (GPCRs), and the first published structure of a GPCR bound to a peptide agonist. This structure should facilitate the development of non-peptide drugs that could be used to treat neurological disorders, cancer and obesity.
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