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A fundamental issue in molecular pharmacology today is defining, at the molecular level, how G-
protein-coupled receptors (GPCRs) are activated. Despite being activated by a wide variety of 
stimuli from photons to large glycoproteins, these receptors exhibit a conserved protein architec-
ture comprising a bundle of seven transmembrane (TM) helices linked by extracellular loops (ECLs) 
and intracellular loops. Defining differences in the mode of binding exhibited by agonists and an-
tagonists within this receptor structure will aid rational drug design and will provide insight into 
understanding their agonist-induced activation processes.   
 
Our studies have addressed GPCRs for peptide ligands (peptide-GPCRs) and have focussed on the 
receptors for the neurohypophysial peptide hormones vasopressin and oxytocin in particular. Using 
systematic mutagenesis we have identified motifs and individual residues that are critical for high 
affinity agonist binding and receptor activation but not antagonist binding. Using a combination of 
peptide chemistry, site directed mutagenesis and molecular modelling, we have identified key ago-
nist-specific contacts established between the receptor and ligand.  
 

 


