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Introduction. Endometriosis is described as the growth of uterine-like tissue outside of the uterus and a key symptom is chronic severe pelvic pain (Crump et al, 2024). The current treatments are limited and include surgery and hormonal contraceptives, which are suggested to be inadequate for pain management and supress fertility, respectively (Crump et al, 2024). Recently, a neuropeptide S receptor 1 (NPSR1) antagonist was demonstrated to reduce abdominal pain in an endometriosis mouse model (Tapmeier et al, 2021), highlighting its therapeutical potential as a drug target. Currently, there are no experimentally determined atomic structures of the NPSR1, which is suggested to be a major contributor to the lack of NPSR1 targeted drugs progressing to clinical studies.
Aims. To structurally and pharmacologically determine the active and inactive state structures of the NPSR1 in complex with its ligands.
Methods. Active state NPSR1 constructs were designed and screened in insect cells, followed by protein expression and purification. Additionally, NPSR1 antagonists were pharmacologically characterised in functional assays.
Results. Here, we report that 20 mL/L of the NPSR1 fused mini-G protein construct exhibits high expression at 48 h and it was subsequently purified with G protein beta-gamma subunits. Additionally, pharmacological characterisation showed that NPSR1 antagonists SHA 68, NCGC84 and MIPS-54170 inhibit neuropeptide S (NPS)-induced calcium mobilisation with pA2 ± SEM values of 7.13 ± 0.12, 7.67 ± 0.07, and 8.21 ± 0.03 (n=3), respectively.
Discussion. We aim to gain a deeper understanding of the molecular interactions involved in ligand binding at NPSR1 and the differences between receptor activation and inactivation. In vitro profiling of the NPSR1 antagonists will enable us to directly compare their functional and binding activities. Collectively, this knowledge may help guide the development of new NPSR1 compounds for the treatment of pain associated with endometriosis.
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