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Detection of specific antigens from lung microbiome causing a dysfunction of
airway mucociliary transport and its regulation of those signaling in chronic
inflammatory airway diseases
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Little is known about the impact of innate immunity includin% Toll-like
receptors (TLRs) on airway secretion. Here, we investigated whether TLR7 has a significant effect on
ﬂhysiological airway secretion from tracheal submucosal glands(SMG). Patch-clamp analyses revealed

that TLR7 ligand inhibited the ACh-induced ionic currents. Intracellular calcium assays revealed
that TLR7 attenuated the transient rises in the intracellular Ca2+ concentration ([Ca2+]i).
Immunofluorescent staining revealed that TLR7 was co-localized with SERCA2. TLR7 expression was
downregulated in COPD airways. These findings suggest that an activation of TLR7 accelerates the
SERCA2-induced Ca2+ clearance, and that both a dysfunction of TLR7 and hyperactivation of TLR4/5 act
together to cause prolonged airway hypersecretion. Improvement of TLR7 dysfunction could be a novel
treatment for reducing the risk of exacerbations of COPD by controlling airway secretion.
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