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Body: Background Asbestosis and silicosis, two common forms of pneumoconioses are caused by
excessive exposure to airborne minerals, leading to pulmonary fibrosis. However, both diseases have
distinct pathological presentations, which are likely due to the physicochemical characteristics of the two
minerals. The epithelium is an initial target cell to come in contact with inhaled materials. The early
molecular events that therefore take place in epithelial cells have a strong influence on the molecular and
cellular responses that promote inflammation, lesion formation, and fibrosis. Methods Primary human
bronchial epithelial cells were exposed to non-lethal doses of crocidolite asbestos and cristobalite silica for
24 hours. Affymetrix/GeneSifter® analysis utilizing pairwise-comparison, hierarchical cluster analysis, and
Ingenuity pathway analysis® was used to reveal similar and unique gene expression patterns. Results Both
minerals altered a number of genes related to inflammation, cell proliferation, apoptosis, cell-surface
receptors, and transcription factors. Genes selectively altered by asbestos were related to evasion of
apoptosis, MAPK signaling, and iron metabolism. Conversely, genes altered by silica were involved in
TNF-signaling, TLR-signaling, and mitochondrial biogenesis. Similar and distinct pathways associated with
inflammation and fibrosis were affected by both mineral exposures. Conclusions These studies exhibit initial
changes in gene expression by asbestos and silica in target bronchial epithelial cells as early molecular
events that may initiate the inflammatory and fibrotic responses leading to asbestosis and silicosis.
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