Inhibition of CK1δ Attenuates IL-1α-Induced Epithelial-Mesenchymal Transition in Human Lung Epithelial Cells
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Introduction. Casein Kinase 1 Delta (CK1δ) is a conserved serine/threonine protein kinase that is aberrantly expressed in lung tumour cells and involved in cellular processes, such as circadian rhythm and fibrogenesis. There is emerging evidence that pro-inflammatory cytokines promote metastasis. CK1δ/ε inhibition has previously been shown to mediate TGF-β-induced epithelial-mesenchymal transition (EMT) pathways (Keenan et al., 2018). The dual CK1δ/ε inhibitor PF670462 is therefore a potential anti-cancer therapeutic agent. 
Aims. To explore whether IL-1α induction of EMT is CK1δ/ε-dependent in the human lung adenocarcinoma cell line A549 and in primary epithelial cells.
Methods. A549, immortalised primary cell line BCi NS and primary bronchial epithelial cells, were incubated with PF670462 (3 μΜ) for 30 min prior to stimulation with IL-1α (30 pM), TGF-β (100 pM) or a combination for 48h. CSNK1D and CSNK1E were transiently knocked down with siRNA prior to cytokine stimulation. EMT markers were measured with fluorescence microscopy and q-PCR. PAI-1, IL-6, IL-8 and IL-11 cytokine levels were measured by immunoassay. Cell migration, invasion and viability were measured with live cell microscopy. Global and phospho-proteomes were measured with LC-MS/MS Orbitrap Eclipse mass spectrometer.
Results. IL-1α-induced EMT-like morphology change and significantly increased gene markers such as Vimentin and TWIST in all cell lines (p<0.01, n=3-6). PF670462 or CSNK1D knockdown but not the TGF-β receptor kinase, ALK5, inhibitor (SB431542) inhibited IL-1α-induced EMT (n=5-6). IL-1α increased cell migration which was also inhibited by PF670462 (n=5). Cytokines induced paclitaxel resistance in A549 which is prevented by PF670462 (n=4). 
Discussion. Fibrogens, morphogens and inflammagens may increase metastatic risk via fibrosis, EMT and migration. Cytokine attenuation by PF670462 indicates therapeutic potential for metastatic forms of cancer. 
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