Chronic lung disease and hypoxia-induced changes in the brain microenvironment: implications in pre-metastatic niche formation
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[bookmark: _GoBack]Chronic obstructive pulmonary disease (COPD) leads to a progressive decline in lung function and is one of the main causes of death worldwide. While it primarily affects the lungs, emerging research shows that it also has systemic effects on other organs, including the brain. Lung cancer is a prevalent comorbidity of COPD with an increased mortality risk, and the most common cause of death is metastases, frequently in the brain. However, the complex interplay between COPD, lung cancer and the brain's microenvironment is very poorly understood. Here, we monitored changes in the cortex, striatum, hippocampus, brainstem and cerebellum induced by chronic mild hypoxia and cigarette smoke in mouse models. Hypoxia, endothelial and microglia/macrophage markers were used in immunofluorescence analyses of standard FFPE tissue sections. Quantitative evaluation of the results revealed a site-specific increase in vascular and microglia/macrophage density under chronic mild hypoxia, while a decrease in vascular density was characteristic for the smoke-induced COPD model. In addition, a 3D view of remodeling events was generated by immunofluorescence analyses of cleared thick brain tissue sections using spinning-disc confocal microscopy. Finally, ex vivo brain slice cultures were established and the effect of brain microenvironment alterations on the invasiveness of co-cultured lung cancer cells in a COPD model under normoxic and hypoxic conditions was monitored. Overall, our findings support the identification of potential therapeutic strategies to improve outcomes of patients with COPD and lung cancer.
