Proteomic analysis of BALF from silicotic Victorian engineered-stone workers reveals secretome landscape. 
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Introduction. Silicosis is a major occupational health issue, with increased cases associated with the unsafe cutting of high silica artificial stone benchtops1. There is no cure, partly due to a limited understanding of disease pathogenesis. 
Aims. To establish a metric of silica load and identify proteomic signatures and pathways associated with silicosis. Methods. Bronchoalveolar lavage fluid (BALF) from silicosis (n=22) and control (n=6) subjects. Silica load in BALF macrophages (macs) was quantitated based on #birefringent particles/mac x %particle-containing macs x #macs /mL. BALF was subjected to targeted (Olink®) and untargeted (LCMS) proteomic analysis for Gene Set Enrichment Analysis (GSEA) and visualization of Protein-protein Interaction (PPI) networks by Cytoscape and STRING. 
Results. Silica load: Higher proportion of silica-containing macs associated with disease severity. Targeted analysis: Sixteen differentially expressed proteins (DEPs) - 14 DEPS increased inc MCP-1, -2, -3; two DEPS decreased cf control (p<0.05). Untargeted quantitative analysis: Six DEPs - 4 increased, 2 decreased (p<0.05). Qualitative analysis: 1784 potentially silicosis-unique proteins - only osteopontin present in 21/22 samples, differential expression validated by ELISA (p<0.001). GSEA: Enriched pathways associated with ribosome (p<0.05, FDR<1) and spliceosome (p<0.005, FDR<1). PPI analysis: heterogenous ribonucleoprotein C (HNRNPC, involved in mRNA synthesis) is the hub protein 
Discussion. Our comprehensive characterization quantitates silica-containing macs, DEPS and unique proteins and their associations with silicosis. From GSEA and PPI analysis, silicosis-unique proteins interact primarily with targets related to ribonucleoproteins, including the spliceosomal complex involved in regulating mRNA transcripts and subsequent generation of functional mRNA. Unraveling the secretome landscape has provided mechanistic insights into silicosis disease processes for potential therapeutic targeting in this occupational lung disease. 
1Hoy R et al (2023) Prevalence and risk factors for silicosis among a large cohort of stone benchtop industry workers. Occup Environ Med 80:439-446. 

