Exploring BB3 pharmacology to guide selective lung adenocarcinoma treatment
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Introduction. Lung adenocarcinoma (LUAC), a subtype of non-small cell lung cancer, urgently requires new therapeutic strategies due to high mortality and treatment resistance. Bombesin receptor subtype 3 (BB3), an orphan G protein-coupled receptor (GPCR), has emerged as a putative cancer-selective biomarker. Unlike many established targets, BB3 appears to be absent in adult healthy tissue, suggesting an opportunity for highly selective pharmacological intervention.
Aims. To elucidate BB3’s expression profile, signalling mechanisms and pharmacological interactions, with the goal of assessing its potential utility as a therapeutic target in LUAC.  
Methods. Transcriptomic datasets were interrogated to evaluate BB3 mRNA expression across healthy and cancerous tissues. To define BB3 pharmacology, a suite of cell-based signalling assays were used: luciferase reporter gene assays for Gαq/11, Gα12/13, Gαi and Gαs pathways; GCaMP5G-based assays for Ca2+ signalling; NanoBiT recruitment assays for β-arrestin; and BRET1 biosensor-based assays for ERK1/2 and cAMP accumulation. qPCR was used to assess BB3 expression across LUAC cell lines, and the CellTiter-Glo assay was used to measure cell viability following stimulation with BB3 ligands and conventional cancer therapies. 
Results. BB3 mRNA was detected in 83% of LUAC samples but not in healthy tissue, surpassing the expression of existing biomarkers (<44%). BB3 exhibited constitutive activity across multiple G protein pathways (Gαq/11, Gα12/13 and Gαs), while agonist stimulation enhanced calcium mobilisation (MK-5046 pEC50 = 8.75, BAG-1 pEC50 = 9.63). BB3-positive LUAC cell lines retained sensitivity to standard chemotherapies, but selective BB3 agonists did not directly impair viability. 
Discussion. BB3 is highly enriched in LUAC and displays unique pharmacological features that distinguish it from current LUAC targets. These findings position BB3 as a promising molecular target for developing LUAC-selective therapies, warranting further exploration in GPCR-driven cancer drug design.
