Immune regulation of matrix remodelling: implications for lung health
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Introduction. Communication between our immune system and the extracellular matrix (ECM) is essential for tissue health. ECM molecules provide vital physical, mechanical and biological support for cells and tissues. Therefore, it is not surprising that dysregulation of the matrix environment can have profound effects on tissue and cellular function. In respiratory diseases like asthma, complex and dynamic processes of ECM airway remodelling has traditionally been attributed to aberrant and persistent inflammation. However, many questions remain over which specific immune cells and mediators can influence discrete functions of the lung ECM in asthma.

Aims. To dissect the key immune signals that can influence ECM remodelling in the lung in the context of chronic allergic airway pathology.
Methods. We used a mouse model with long-term (up to 8 weeks) administration of an allergen cocktail (house dust mite, ragweed, Aspergillus fumigatus) to characterise changes in tissue function and ECM remodelling following modulation of cytokines IL-17a, IL-13 and chitinase-like proteins (CLPs); molecules associated with asthma severity in people. Changes in cell-matrix interactions around sites of pathology were also characterised using spatial profiling.
Results. Altered expression and diversity of ECM components during chronic allergic pathology occurred independently of type 2 eosinophil-driven or IL-17a neutrophil-driven inflammation. Rather, lung macrophages interacting with fibroblasts appeared near the airway ECM at time points when pathogenic ECM remodelling started to develop. Formation of cross-linked pathogenic matrices around the airways was dependent on expression of CLPs, molecules highly expressed by macrophages in the lung. Furthermore, therapeutic inhibition of CLPs in mice was able to reverse the pathogenic ECM changes. 
Discussion. These findings provide mechanistic understanding of the development of pathogenic allergic ECM remodelling in the lung. Further characterisation of the links between dynamic pulmonary ECM changes, tissue function and cellular responses will allow better understanding of how CLPs may influence long-term disease pathogenicity and lung function.
