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Introduction. Noradrenaline released from sympathetic nerves during chronic stress accelerates cancer metastasis by activating the β2-adrenoceptor (β2AR) on triple negative breast cancer (TNBC) cells to promote invasion. Studies in non-tumour cell systems such as HEK293 cells have shown that β₂AR signalling from distinct subcellular compartments gives rise to unique signalling pathways and functional responses. However, the distribution of the β₂AR and the functional consequences of compartmentalised β₂AR signalling have not been defined in the context of TNBC.
Aims. To determine how the subcellular localisation of the β₂AR influences downstream signalling and cellular processes in TNBC.
Methods. Formoterol was used to activate the endogenous β₂AR in the highly metastatic TNBC cell line MDA-MB-231HM. The subcellular localisation of the endogenous β₂AR was examined using a fluorescent β₂AR-selective agonist. To dissect the functional contribution of compartment-specific receptor pools, Nanobody 80 (Nb80) was fused to targeting sequences to selectively block β₂AR activity at defined subcellular locations. This approach was used to assess β₂AR-mediated signalling (cAMP, calcium) and functional responses (gene transcription, invasion, proliferation). 
Results. The endogenous β₂AR in MDA-MB-231HM cells was localised to the plasma membrane, endosomes, and the Golgi apparatus. Nb80 blockade of receptor activity at all compartments abolished β₂AR-mediated cAMP signalling, whereas calcium responses were dependent specifically on receptor activity at the plasma membrane. Blockade at the plasma membrane abolished the β₂AR-mediated transcriptional response, while inhibition at endosomes or the Golgi reduced only a subset of genes. Invasion was lost when β₂AR activity was blocked at both the plasma membrane and endosomes, whereas the proliferation response was abolished only upon blockade at the plasma membrane.
Discussion. The β₂AR in TNBC is spatially encoded, with distinct receptor pools differentially regulating signalling pathways and cellular processes.
