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	Introduction: 
Immune cell aberrations have been identified in the lung tissue of patients with interstitial lung disease (ILD), but crucial mechanisms underlying pulmonary fibrosis are not yet fully understood. We sought to characterise immune cell populations in the bronchoalveolar lavage (BAL) fluid of patients with fibrosing lung disease using single-cell RNA sequencing (scRNA-seq).

Methods: 
We performed scRNA-seq on BAL obtained from patients with fibrosing ILD and healthy controls, using the 10x Genomics 5’ gene expression platform. We then conducted cell type annotation, differential gene expression analyses, pseudotime analyses, pathway activity and transcription factor inference analyses, and cell-cell interaction analyses.

Results: 
We profiled a total of 68,489 cells in the BAL of 3 healthy controls and 20 ILD patients of varying subtype, including idiopathic pulmonary fibrosis (IPF), hypersensitivity pneumonitis, silicosis, and smoking-related ILD. We identified a subset of monocyte-derived interstitial macrophages upregulated in patients with IPF (p<0.005) and silicosis (p<0.05) which expressed pro-fibrotic markers such as SPP1 and LGMN. These pro-fibrotic macrophages were enriched for several notable pathways including TGF and MAPK, and were found to potentially interact with basal resting epithelial cells through TGF-1. Higher expression levels of TGF-1 in BAL myeloid cells correlated with greater percentage annual decline in the DLCO of IPF patients (p=0.017), suggesting a potential role in progressive pulmonary fibrosis. We then demonstrated that trametinib, an inhibitor of the ERK1 cascade within the MAPK pathway, reduced the expression of pro-fibrotic macrophage markers in an assay of BAL macrophages cultured from silicosis patients, indicating a potential therapeutic target.

Conclusion: 
We identified and characterised, at single-cell resolution, a pro-fibrotic monocyte-derived macrophage population in the BAL of patients with fibrosing ILD. Our study highlights the potential role for TGF in promoting clinically progressive fibrosis, via interactions between pro-fibrotic macrophages and basal resting epithelial cells.
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