Doublecortin-like kinase 1 promotes fibrotic progression in idiopathic pulmonary fibrosis
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Introduction. Idiopathic pulmonary fibrosis (IPF) is a progressive and fatal lung disease with limited therapeutic options, underscoring the need to identify novel molecular targets involved in fibrogenesis and inflammation. Gene expression analyses have revealed elevated levels of doublecortin-like kinase 1 (DCLK1) in IPF lung tissue, although its functional role and pharmacological relevance in pulmonary fibrosis remain unclear.
Aims. To elucidate the role of DCLK1 in IPF and bleomycin-induced pulmonary fibrosis and to evaluate its potential as a pharmacological target.
Methods. DCLK1 function was investigated using lung tissues from patients with IPF, a bleomycin-induced pulmonary fibrosis mouse model, and cultured normal human lung fibroblasts. Genetic deletion of Dclk1 and pharmacological inhibition using a selective DCLK1 inhibitor (DCLK1-IN-1) were employed to assess the effects of DCLK1 suppression on fibroblast activation, fibrotic remodeling, and lung function.
Results. DCLK1 expression was markedly increased in IPF lung tissues and in bleomycin-induced fibrotic lungs. Global deletion of Dclk1 significantly attenuated fibrotic remodeling and preserved lung function in mice. In human lung fibroblasts, transforming growth factor-β (TGF-β) induced DCLK1 expression through Smad3 and NF-κB signaling, while activation of the Akt/DCLK1/Smad3 axis promoted fibroblast activation and profibrotic marker expression. Mechanistically, DCLK1 formed a nuclear complex with Smad3 to regulate connective tissue growth factor transcription. Importantly, oral administration of DCLK1-IN-1 reduced fibrosis and improved lung function in bleomycin-treated mice.
Discussion. DCLK1 drives fibroblast activation and pulmonary fibrotic progression through Smad3-dependent transcriptional regulation. Pharmacological inhibition of DCLK1 attenuates fibrosis and improves lung function, supporting DCLK1 as a promising therapeutic target for inflammatory and fibrotic lung diseases.
