Non-canonical Oxytocin Receptor Trafficking and Compartmentalised ERK Signalling 
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Introduction. Oxytocin receptors (OTRs) regulate physiological processes through G protein-dependent pathways via coupling to Gq/11 and Gi/o subunits. Following activation, OTRs traffic via a Rab4/Rab5-dependent recycling pathway (Conti et al, 2009). Studies have also demonstrated OTR localisation in the nucleus (Kinsey et al, 2007). However, whether the OTR can traffic to and signal from intracellular organelles remain understudied. 
Aims. To investigate the spatial regulation of the OTR by mapping receptor trafficking and compartmentalised signalling.
Methods. All experiments were conducted in transiently transfected HEK293 cells. Receptor trafficking was monitored using bioluminescence resonance energy transfer (BRET) (Lan et al, 2012). Receptor activation in intracellular organelles was assessed using Venus-tagged mini-G proteins (Wan et al, 2018). Location-specific ERK1/2 activity was quantified using ERK kinase activity reporter 4 (EKAR4) sensors (Keyes et al, 2020; Kwon et al, 2022). 
Results. Oxytocin induced rapid OTR trafficking to early (1 M oxytocin area under the curve (AUC) mean±SEM 3.89±0.07, P<0.05 vs vehicle, n=4), late (0.67±0.15, P<0.05 1 M oxytocin vs vehicle, n=4) and recycling endosome as well as Golgi (0.81±0.03, P<0.05 1 M oxytocin vs vehicle, n=4), but not the nucleus (figure above). MiniGsq recruitment also highlighted compartmentalised OTR activation. Oxytocin caused a concentration-dependent increase in ERK activity in endosomes and the nucleus. 
Discussion. These results reveal non-canonical OTR activation of ERK at endosomes and the nucleus. Endosomal, but not nuclear, trafficking of OTRs correlates with ERK activation in this compartment. Future studies will need to determine the location of the OTR that regulates nuclear and endosomal ERK activity.
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