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Introduction. The endogenous peptides calcitonin gene related peptide (CGRP), adrenomedullin (AM) and AM2 have a well-established phenotype at the CGRP receptor (R), and AM1R or AM2R. These phenotypes are defined by their relative potency for stimulating cAMP production (Hay et al., 2018). Through engaging with the receptor transmembrane bundle, the N-terminal region of the peptide plays a key role in driving receptor activation and efficacy. Substituting residue G19 in the AM peptide with the corresponding residue from CGRP (AMG19A) promotes IP1 signalling at the CGRPR and AM2R, a feature unique to CGRP peptides, indicating an exchange in the receptor phenotype (Garelja et al., 2020). Moreover, the reciprocal αCGRP A5G reduces responses across multiple pathways (Garelja et al., 2020). The extent of αCGRP and AM N-termini influence over more proximal measures of receptor activation remains unclear. 
Aims. To further evaluate the CGRP and AM peptide contributions to the receptor phenotype at CGRP family receptors. 
Methods. Cos-7 cells were transiently transfected with CGRPR, AM1R and AM2R and various biosensors. Ligand-mediated heterotrimeric Gs, Gi2 and Gq/11 dissociation, arrestin recruitment and receptor internalisation were monitored in real-time using bioluminescence resonance energy transfer (BRET) approaches for αCGRP, αCGRP A5G, AM15-52 and AM15-52G19A. 
Results. AM15-52G19A enhanced responses relative to the parent peptide at all three receptors for cAMP production, mini-Gs recruitment, β-arrestin recruitment and receptor internalisation. αCGRP A5G reduced cAMP production, though this effect was not evident in Gs recruitment or steady-state Gs activation. Interestingly, where CGRP did not recruit β-arrestin 1/2 to AMRs, αCGRP A5G also failed to recruit β-arrestin 1 to the CGRPR yet retained analogous responses to αCGRP for β-arrestin 2 recruitment and internalisation to the early endosome.
Discussion. This study confirms that N-terminal peptide mutations do not markedly affect receptor selectivity across pathways, though subtle differences in transducer engagement were observed, our study also suggest that β-arrestin 2 likely playing a key role in regulating CGRP and AMR internalisation.
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