Casein kinase 1 delta (CK1d) is a key transducer of TGF-b1-induced pulmonary fibrosis
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Introduction. Myofibroblasts are regarded as the key effector cells of the fibrogenic responses in idiopathic pulmonary fibrosis (IPF). Transforming growth factor-beta (TGF-b1) is the main pro-fibrotic mediator characterized to date in IPF. Our previous work demonstrated that casein kinase CK1d/e inhibitor, PF670462 attenuates the fibrogenic effects of TGF-b1 in pulmonary fibrosis. 

Aims. In this study, we investigated the potential contribution of CK1d/e in regulating the molecular mechanisms underlying TGF-b1-induced fibrosis.
Methods. Global proteomics was used to broadly assess TGF-b1-induced response in human primary pulmonary fibroblasts. In vitro TGF-b1-induced fibrogenesis was assessed by RT-qPCR, ELISA and western blotting. TGF-b1 signal transduction was determined by western blotting and immunofluorescence staining. The potential contribution of CK1d/e in these setting settings was ascertained using pharmacological (PF670462) and genetic (siRNA) inhibition. 
Results. Using global protoemics and siRNA-based genetic approaches, we now demonstrate that PF670462 achieves comparable anti-fibrogenic effects to the ALK5 inhibitor, but via different targets. CK1d-targeting siRNA sequences, but not CK1e, have similar effects to PF670462, with respect to attenuate TGF-β1-induced myofibroblast activation and ECM deposition, indicating the significance of on-target anti-fibrotic effects of PF670462. However, TGF-β1 induction of fibrogenic mediators, including IL-11 and CTGF, is inhibited by PF670462 by actions that appear to depend on the Smad rather than the CK1d pathway. 
Discussion. Thus, CK1d plays a critical role as a non-canonical signal mechanism required for selected fibrogenic effects of TGF-β1.  Precise modulation of TGF-β1 signalling by inhibitors of CK1d may offer new therapies for IPF.

