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            Abstract
Barrier epithelial cells and airway dendritic cells (DCs) make up the first line of defense against inhaled substances such as house dust mite (HDM) allergen and endotoxin (lipopolysaccharide, LPS). We hypothesized that these cells need to communicate with each other to cause allergic disease. We show in irradiated chimeric mice that Toll-like receptor 4 (TLR4) expression on radioresistant lung structural cells, but not on DCs, is necessary and sufficient for DC activation in the lung and for priming of effector T helper responses to HDM. TLR4 triggering on structural cells caused production of the innate proallergic cytokines thymic stromal lymphopoietin, granulocyte-macrophage colonyâ€“stimulating factor, interleukin-25 and interleukin-33. The absence of TLR4 on structural cells, but not on hematopoietic cells, abolished HDM-driven allergic airway inflammation. Finally, inhalation of a TLR4 antagonist to target exposed epithelial cells suppressed the salient features of asthma, including bronchial hyperreactivity. Our data identify an innate immune function of airway epithelial cells that drives allergic inflammation via activation of mucosal DCs.
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                    Figure 1: Assessment of the reconstitution rate of chimeric mice.[image: ]


Figure 2: TLR4 expression on radioresistant stromal cells is necessary and sufficient for recruitment of DCs to the lungs in response to LPS.[image: ]


Figure 3: TLR4 expression on radioresistant stromal cells is necessary and sufficient for activation of mucosal DCs.[image: ]


Figure 4: TLR4 expression on airway structural cells is necessary and sufficient for an innate immune response to HDM allergen.[image: ]


Figure 5: TLR4 expression on airway structural cells is necessary and sufficient for HDM-driven TH2 responses and allergic inflammation.[image: ]


Figure 6: Intrapulmonary delivery of a TLR4 antagonist reduces HDM-driven inflammation and airway hyper-responsiveness.[image: ]
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