Distinct transcriptomic responses to formoterol in basal and differentiated airway epithelial cells
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Introduction. Long-acting β2-adrenoceptor agonists (LABAs), including formoterol, are routinely prescribed for asthma and chronic obstructive pulmonary disease, where they improve lung function and alleviate symptoms. Beyond bronchodilation, LABAs also promote gene expression changes, which may impact lung health (Jayasinghe et al, 2025). However, studies interrogating many aspects of epithelial cell biology have typically employed basal-like epithelial cells, which may differ, possibly considerably, from the highly differentiated airway epithelium that exists in vivo. 
Aims. To compare and contrast the formoterol-regulated transcriptomes in the BEAS-2B cells and human primary bronchial airway epithelial cells (HBEs; basal cell models) with HBEs differentiated at an air-liquid interface (ALI). 
Methods. BEAS-2B, HBEs and ALIs were treated with formoterol (1nM, 2h and/or 6h) or forskolin (10µM; 6h). Genomic responses were evaluated by mRNA sequencing. Differentially expressed genes (DEGs) (≥1.5-fold/≤0.67-fold) including associated gene ontology, were compared across models.
Results. Formoterol regulated 460, 177 and 2 DEGs at 2h, and 497, 899 and 44 DEGs at 6h in BEAS-2B, HBE and ALI cultures, respectively. Transcriptomic overlap across all three models was, therefore, negligible (1 gene at 2h; 6 genes at 6h), and pairwise correlations were uniformly weak (Pearson’s r ≤ 0.46). In contrast, forskolin was a powerful genomic stimulus in all models suggesting that β2-adrenoceptor signalling was poorly coupled to transcriptional activation in ALI cultures. Eleven DEGs were conserved across all epithelial cell models, which relate to processes central to mitosis. 
Discussion. Basal epithelial cells substantially overestimated the genomic impact of formoterol relative to HBEs differentiated at an ALI. Thus, caution should be exercised when extrapolating data from basal cells to the actions of LABAs in vivo. However, this conclusion necessarily requires confirmation that the gene expression changes in airway epithelial cells harvested from human subjects by research bronchoscopy is similarly weak after inhalation of a LABA.
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