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Abstract
Introduction: IL-33 is a pro-inflammatory cytokine that has a role in the pathogenesis of asthma and COPD. A recent clinical trial using the anti-IL33 antibody showed a reduction in exacerbations and improvement of lung function in ex-(ExS) but not current-smokers (CS) with COPD. Here, we investigated the effects of smoking on IL33 expression.

Methods: Gene expression analyses and cellular deconvolution was conducted on 4 bronchial datasets (Biopsies-GLUCOLD; CS (n=36) and ExS (n=22) COP: NORM; healthy never-smokers (n=40) and CS (n=37): CRUKPAP; current- (n=77), ex- (n=151) and never- (n=8) smokers, and: Brushings-GSE47147: CS (n=30) and ExS (n=57) COPD). Additionally, a smoking cessation study was investigated with bronchial biopsies before and 12 months after cessation (n=16). We also performed single-cell analyses on airway brushings (NS=6 and CS=6) and airway epithelial cells cultured at air-liquid interface (ALI)(n=7).

Results: Across the 4 bronchial datasets, IL33 expression was significantly lower in current- compared to ex- and never-smokers and increased upon 12 months smoking cessation (p<0.05) Analyses of the single-cell datasets revealed that the cytokine IL33 is predominantly expressed in resting basal epithelial cells and its expression decreases during differentiation.

Conclusion: Our data suggest increased differentiation rate of resting basal epithelial cells into a more differentiated cell type during chronic smoking, driving the reduced IL33 presence in a relatively smaller proportion of cells. Our findings may help to explain the clinical observation that a recent antibody-based anti-IL33 treatment is more effective in ex- compared to current- smoking COPD patients.
