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            Abstract
The circadian system is an important regulator of immune function. Human inflammatory lung diseases frequently show time-of-day variation in symptom severity and lung function, but the mechanisms and cell types underlying these effects remain unclear. We show that pulmonary antibacterial responses are modulated by a circadian clock within epithelial club (Clara) cells. These drive circadian neutrophil recruitment to the lung via the chemokine CXCL5. Genetic ablation of the clock gene Bmal1 (also called Arntl or MOP3) in bronchiolar cells disrupts rhythmic Cxcl5 expression, resulting in exaggerated inflammatory responses to lipopolysaccharide and an impaired host response to Streptococcus pneumoniae infection. Adrenalectomy blocks rhythmic inflammatory responses and the circadian regulation of CXCL5, suggesting a key role for the adrenal axis in driving CXCL5 expression and pulmonary neutrophil recruitment. Glucocorticoid receptor occupancy at the Cxcl5 locus shows circadian oscillations, but this is disrupted in mice with bronchiole-specific ablation of Bmal1, leading to enhanced CXCL5 expression despite normal corticosteroid secretion. The therapeutic effects of the synthetic glucocorticoid dexamethasone depend on intact clock function in the airway. We now define a regulatory mechanism that links the circadian clock and glucocorticoid hormones to control both time-of-day variation and the magnitude of pulmonary inflammation and responses to bacterial infection.
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                    Figure 1: The pulmonary inflammatory response to LPS administration is gated by the circadian clock.[image: ]


Figure 2: Targeted ablation of Bmal1 in CCSP-expressing cells disrupts circadian rhythmicity in whole lung.[image: ]


Figure 3: Loss of the club cell clock results in enhanced neutrophil responses to LPS.[image: ]


Figure 4: BMAL1 regulates CXCL5 expression in CCSP-positive cells.[image: ]


Figure 5: Endogenous glucocorticoid rhythms regulate rhythmic repression of Cxcl5.[image: ]


Figure 6: Anti-inflammatory effects of glucocorticoids depend on a bronchiolar clock.[image: ]
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