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Introduction. Mechanisms underlying the self-limiting effects of glucocorticoids in reducing airways hyperresponsiveness (AHR) have predominantly focused on the inflammatory aspects of asthma pathophysiology. However, inflammation and the resulting mechanical phenotype (including AHR) associated with disease presentation remain poorly understood. We previously implicated tetraspanin, Cluster of Differentiation 151 (CD151), as a pivotal factor in AHR (Qiao et al., 2017, J Allergy Clin Immunol 139:82-92).
Aim. To determine whether GCs regulate CD151 expression to impact AHR in vitro and in vivo models of asthma.
Methods. We employed a constellation of experimental tools, including collagen gel contraction assay, traction force microscopy, atomic force microscopy, magnetic twisting cytometry, and precision-cut lung slice technology, to determine the role and functional significance of GCs on CD151 expression in airway smooth muscle (ASM) cells from both non-asthmatic and asthmatic individuals. We also assessed the presence of CD151 in human bronchial biopsy samples in GC-naïve versus GC-treated asthmatics from two clinical study cohorts, SAGE (Woodruff et al., 2007 PNAS 104: 15858-63) and MAST (Solberg et al., 2012 AJRCCM 186: 965-74). 
Results. The GC, dexamethasone (Dex), induced increases in CD151 protein abundance in a concentration-dependent and GC-receptor-dependent manner, indicative of a general class effect of GCs. Interestingly, Dex increased cell stiffness at baseline and following histamine stimulation in ASM cells, irrespective of asthmatic status. This stiffening effect was blocked by CD151 siRNA. Clinically, compared to GC-naïve asthmatics, GC-treated asthmatics exhibited elevated CD151 expression after 1- or 8-week treatment, concomitant with a reduced PC20 value, indicating enhanced AHR.
Discussion. Our study highlights a hitherto unexpected influence of anti-inflammatory GCs on the mechanical phenotype of ASM through the upregulation of CD151, shedding light on a potential novel mechanism underlying GC resistance. These insights could be significant in deciphering asthma patient responses to GC therapy and may extend to other inflammatory disease conditions that employ GC treatment. (Academic Research fund - T1-BSRG 2014-04 and MOE2019-T2-1-059).
