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Introduction G protein-coupled receptors (GPCRs) can signal not only from the plasma membrane but also from intracellular compartments following internalisation, producing distinct responses, leading to physiological effects different from those initiated at the plasma membrane. Somatostatin receptors (SSTRs) are classically associated with endocrine processes but their subtype-specific signalling is increasingly implicated in cancer progression and nociception. SSTR2 is a key target in neuroendocrine tumours whereas SSTR4 is a promising target for non-opioid pain therapies. Despite this, few studies have examined how these receptors are organised and trafficked within cells, or whether internalised receptors remain functionally active.
Aim To map the subcellular location of SSTR2 and SSTR4 and assess how receptor location affects G protein coupling and downstream signalling in response to endogenous and synthetic ligands
Methods Bioluminescence resonance energy transfer (BRET)-based biosensors and confocal imaging were used to determine receptor localisation. G protein and β-arrestin coupling was quantified using BRET. Inhibition of cAMP was determined using the CAMYEN biosensor. 
Results Preliminary studies revealed distinct signalling and trafficking profiles between SSTR2 and SSTR4. SSTR2 rapidly internalised to rab5a following activation with 1 μM SST-14 (1.874 ± 0.149,n=6), while SSTR4 remained at the plasma membrane (0.051± 0.008, n=6, P< 0.001). Kinetic analysis showed SSTR2 displayed a rapid and transient peak in mini-Gs/i-venus recruitment, SSTR4 activation caused a slower and sustained increase. The relative ability of SSTR2 and SSTR4 to activate signalling in different cellular compartments was also determined.
Conclusion This study provides insights into the location and trafficking of SSTRs and their functional capacity at the identified locations. Understanding how the location of SSTRs influences signalling will provide a framework for developing more selective therapeutic strategies. 
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