Designing novel bivalent opioid peptides targeting kappa and nociceptin opioid receptors.
Muhaimin Habib1, Mélanie Robitaille1, Danial AP Saifuddin1 & Peter J Cabot1. School of Pharmacy, The University of Queensland1, Woolloongabba, QLD 4102, Australia  

Introduction. The opioid crisis is a significant societal challenge, with many individuals prescribed opioid analgesics for acute and chronic pain, raising global concerns due to widespread repercussions and adverse effects. Opioids reduce pain signal transmission through the inhibition of cyclic adenosine monophosphate (cAMP) production by acting on opioid receptors (OPrs) in both the central nervous system (CNS) and peripheral nervous systems (PNS). However, this can lead to addiction and other side effects with CNS. OPrs, including Mu-OPr (MOPr), Delta-OPr (DOPr), Kappa-OPr (KOPr), and Nociceptin/Orphanin FQ-OPr (NOPr), distributed throughout the CNS and PNS. Dynorphin (Dyn) and Nociceptin/orphanin FQ (N/OFQ), selective endogenous opioid peptides originating from the nervous system target KOPr and NOPr respectively within the PNS; the drawback is their susceptibility to enzymatic metabolism, which hampers in vivo potency. A strategy implemented using bivalent constructs of Dyn1-7 and N/OFQ1-13 (most potent fragments of Dyn and N/OFQ) linked with stable linker targeting KOPr/NOPr simultaneously. The constructs were further evaluated for enhanced potency.

Aims. To develop stable bivalent constructs incorporating analogues of Dyn and N/OFQ, designed to target both KOPr and NOPr utilizing various linker compositions to enhance stability and potency over monovalent counterparts. 
Methods. The bivalent peptide DyNo; construct of Dyn1-7 and N/OFQ1-13 fragments with the linker was synthesized using solid-phase peptide synthesis. CHONOPr cells were used to assess the cAMP modulation of DyNo. Potencies were probed using IC50 values from concentration curves for NOPr.
Results. Synthesized peptides were validated for in vitro assessments, achieving purities >90% in HPLC analysis. The IC50 values of DyNo and N/OFQ1-13 were not significantly different in NOPr, 12.44±1.06 nmol/L and 6.88±2.63 nmol/L respectively; (n=3; P>0.05, unpaired t-test).
Discussion. In cAMP assay experiments, no significant differences were observed between DyNo and N/OFQ1-13 in CHONOP cells for cAMP modulation. DyNo’s interaction with CHONOP cells resulted in a cAMP inhibitory concentration curve that closely paralleled that of N/OFQ1-13, with minimal variance in efficacy and potency suggesting NOPr’s selectivity for its endogenous peptide N/OFQ1-13 and inactivity for Dyn1-7 fragment of DyNo.
