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Abstract: 
The stromal microenvironment plays an important role in the development and progression of adult respiratory diseases. Pulmonary diseases such as asthma, fibrosis, and cancer are thought to be the result of altered communications between epithelial and mesenchymal cells. In order to study epithelial and mesenchymal interactions in vitro, we have developed a three dimensional (3D) organotypic model of the human peripheral lung. This model consists of a type I collagen gel, normal human fetal lung fibroblasts (IMR-90), or primary human adult lung cancer-associated fibroblasts (LuCAFs), derived from lung cancer resective surgery and a surface epithelium of normal human bronchial epithelial cells (NHBECs). Our studies revealed that collagen gels lacking fibroblasts failed to promote the differentiation of a typical peripheral respiratory epithelium. Collagen gels containing NHBECs and IMR-90 fibroblasts at a ratio of 10:1 supported the development of an extensive surface respiratory epithelium containing goblet, basal, and ciliated epithelial cells. Gels containing LuCAFs supported the invasion of NHBECs into the 3D constructs and contracted the collagen gels 2-fold more than gels containing IMR-90 fibroblasts. Masson’s trichrome staining indicated collagen-rich fibrotic lesions in the lung tissue from which the primary LuCAFs were derived. Indirect immunofluorescence staining revealed that LuCAFs express alpha-smooth muscle actin (α-SMA), whereas IMR-90 fibroblasts did not express this marker. From these results and observations, we conclude that: 1) Normal fetal fibroblasts support the formation of a well differentiated surface respiratory epithelium in 3D organotypic cultures; and 2) LuCAFs inhibit the differentiation of respiratory epithelial cells and promote their invasion into the 3D collagen gels. A plausible explanation for this invasive behavior is that when compared to IMR-90 fibroblasts, LuCAFs differentially remodel their extracellular matrix and generate an altered stromal microenvironment that provides unique biophysical cues to the overlying epithelial cells, thereby, altering their phenotype.
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