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One of the understudied post-translational modifications that neuropeptides undergo is the conversion of L-amino acid residue to its corresponding D-amino acid residue. D-amino acid-containing peptides (DAACPs) have been shown to play significant biological roles, though these functions remain underexplored due to the lack of identified receptors for DAACPs. Currently, only two receptor classes for DAACPs are known: the achatin receptor, found in both Aplysia californica and Platynereis dumerilli, and two allatotropin-related peptide (ATRP) receptors (apATRPR1 and apATRPR2) in Aplysia californica. Only the D-amino acid-containing analog of achatin activates the achatin receptor in both Aplysia and Platynereis, while both the all-L-analog of ATRP (all-L-ATRP) and its corresponding D-amino acid-containing analog (D2-ATRP) activate the Aplysia ATRP receptors. We hypothesize that one diastereomer may differentially activate intracellular signaling pathways relative to all L-ATRP. In IP1 and cAMP assays performed with transiently transfected CHO-K1 cells, all-L-ATRP is a more potent activator of apATRPR1, whereas D2-ATRP activates apATRPR2 more effectively. However, apATRPR2 is more sensitive to D2-ATRP when signaling through Gαs pathway as compared to Gαq pathway. Similarly, apATRPR1 is more sensitive for all-L-ATRP when signaling through Gαs pathway as compared to Gαq pathway. These results suggest that the isomerization of L-amino acid residue to D-amino acid residue leads to preferential activation of one signaling pathway over another. To further investigate this hypothesis, we are conducting IP1, cAMP, β-arrestin, and pERK assays for both apATRPR1 and apATRPR2. Ligand bias will be assessed by calculating the bias factors using an operational model of agonism. This research will help us better understand the role of L- to D-residue isomerization in cellular signaling. Moreover, the presence of DAACPs across phyla suggests that cellular signaling involving DAACPs is not restricted to Aplysia or Platynereis and the knowledge of functional selectivity could be relevant to other systems.


