Analysis of lipid phosphate phosphatase 3 in pulmonary fibrosis
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Introduction. Pulmonary fibrosis is a progressive lung disease characterized by chronic inflammation and excessive extracellular matrix deposition. Sphingosine-1-phosphate (S1P) and lysophosphatidic acid (LPA) have been implicated as profibrotic mediators, and many studies have focused on their receptors and synthetic enzymes involved in fibrosis. However, little is known about the role of degrading enzymes including lipid phosphate phosphatase 3 (LPP3). We previously observed reduced expression of LPP3 in fibrotic lungs using comprehensive genetic analysis. We hypothesized that LPP3 downregulation leads to S1P/LPA accumulation and promotes fibrosis.
Aims. This study aimed to elucidate the molecular mechanisms underlying LPP3 suppression in pulmonary fibrosis and to determine whether an increase in LPP3 expression alters lung fibrosis.
Methods. Pulmonary fibrosis was induced in mice by bleomycin (i.p.). Mice were euthanized by an overdose of sodium thiopental (150 mg/kg, i.v.), and samples were collected. Bronchoalveolar lavage fluid (BALF) and lung tissues were analyzed for fibrosis markers. Individual lung cell populations were isolated by magnetic separation and examined for Lpp3 expression by qPCR. Regulation of LPP3 was assessed in A549 alveolar epithelial cells. In addition, we generated a macrophage-specific LPP3 knock-in mouse line and subjected it to bleomycin-induced fibrosis.
Results. Bleomycin treatment increased protein and collagen concentrations in BALF and provided histological evidence of fibrosis. Lpp3 expression was significantly reduced in alveolar epithelial cells, whereas macrophages showed increased Lpp3 expression. MicroRNA-184 was upregulated in fibrotic lungs, and treatment of A549 cells with miR-184 mimic suppressed LPP3 protein, suggesting post-transcriptional regulation. In macrophage-specific conditional knock-in mice, lung fibrosis remained largely unchanged compared with controls. 
Discussion. These findings suggest that LPP3 expression is suppressed through increased miR-184 in pulmonary fibrosis. Elevated LPP3 expression in macrophages had little effect on fibrosis, whereas restoration of LPP3 in alveolar epithelial cells may be more effective. We are currently investigating this hypothesis using alveolar epithelial cell-specific LPP3-overexpressing mice.
