	Development of a new airway repair therapeutics platform for childhood asthma.
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	Introduction/Aim: Defective epithelial repair responses to early life respiratory insults impairs normal lung development and leads to lifelong respiratory diseases such as asthma and COPD. Asthma is one of the most common chronic conditions in Australia and is a primary contributor to respiratory-related paediatric hospital presentations. Current childhood asthma treatments, such as anti-inflammatory corticosteroids, fail to enhance lung repair mechanisms or prevent the development of chronic lung disease. Our team is investigating airway repair enhancing drugs as a new therapeutic avenue to reduce asthma exacerbations and hospitalisations. 
In this study, we aimed to assess the preclinical efficacy of our therapeutic candidates to enhance airway epithelial cell (AEC) repair.

Methods: A drug screening culture model of AEC wound repair was established, including initial screening with immortalised 16HBE cell line and validation in primary AEC cultures from children (n=5). The screened drug list consisted of 122 small-molecule compounds, including 64 repurposed therapeutic compounds and known pathway inhibitors/activators, as well as 58 novel compounds. We assessed wound repair efficacy using 96-well Essen WoundMaker, IncuCyte S3 and automated data analysis using custom-designed software; drug cytotoxicity by MTS and lactate dehydrogenase release assays of immortalised and primary AEC cultures following compound treatment. 

Results: A robust drug screening AEC wound repair culture model was established with inter-assay (coefficient-of-variation: 10.5%) and inter-assay (17.3%) variability. Of the 122 compounds, there were 32 positive hits (i.e., accelerate wound repair) and four negative hits (i.e., delayed wound repair) relative to the DMSO vehicle control. Importantly, the positive hits included 12 novel compounds and showed no cytotoxic effects. Overall, thirteen compounds were found to have cytotoxic effects.

Conclusion: Using this newly developed drug screening approach, we identified existing and novel therapeutic compounds that enhance AEC repair that warrant further in vitro and in vivo investigation.
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