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    Abstract

The aim of this study was to identify the location of the N terminus of peptide agonist ligands when bound to the human B1 bradykinin (BK) receptor. To reach this aim, we exploited the fact that high-affinity binding of kinin peptides to the human B1 receptor subtype requires a peptide N-terminal l-Lys, whereas high-affinity binding to the B2 receptor subtype does not require this residue. This was done by comparing the affinities of BK, a B2 receptor-selective peptide, and kallidin or Lys-BK, a less receptor-selective peptide, for chimeric proteins in which each B1 receptor domain had been substituted in the human B2 receptor and expressed in HEK293 cells. Individual substitution of transmembrane domains 1–7 (TM-I–VII) and extracellular domains 1–4 (EC-I–IV) of the B1 receptor in the B2 receptor influenced the affinities of BK and Lys-BK approximately equally. In contrast, substitution of B1 EC-IV dramatically reduced the affinity and potency of BK, whereas these parameters for Lys-BK were essentially unaltered. Substitution of either the N- or C-terminal half of B1 EC-IV in the B2 receptor only had a limited effect on the peptide binding constants, indicating the involvement of multiple residues throughout this domain. Complementary mutations of the N-terminal residue in Lys-BK revealed that both the positive charge and the proper spatial orientation of this residue were required for interaction with B1 EC-IV. Thus, the N-terminal residue of peptide agonists when bound to the human B1 receptor is positioned extracellularly and interacts with EC-IV.
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