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Introduction. Disrupted circadian rhythm is associated with a variety of pathologies such as neurological disorders and cancer. There is emerging evidence linking tumour cell rhythmicity to mitotic genes enabling metastasis. Casein Kinase 1 Delta (CK1δ) phosphorylates PER2 to regulate the circadian clock. Moreover, CK1δ is implicated in many dysregulated signalling pathways that can trigger tumour progression. The rotary peristaltic multiplex pump (RPM2) allows for long-term in vitro circadian entrainment that has previously only been possible in in vivo circadian models (Gao et al, 2022). 
Aims. To identify whether circadian entrainment demonstrates a CK1δ-dependent influence on lung tumorigenesis.
Methods. The human lung adenocarcinoma cell line, A549, was transfected with human PER2::fluc using CRISPR-Cas9. 0-1000 nM, 2h cortisol incubation was used to induce circadian rhythm as measured by bioluminescence of PER2 expression. The CK1δ/ε inhibitor PF670462 (0.1-10 μM) and/or TGF-β (100 pM) were incubated post entrainment. The RPM2 was used to establish perfused multi-day circadian rhythm through daily cortisol (30 nM), 2h. Cell migration was measured with live cell microscopy (CM20, Olympus). Global and phospho-proteomes measured with LC-MS/MS Orbitrap Eclipse mass spectrometer over 24 hours of entrainment.
Results. Multi-day circadian entrainment was established in vitro. Global and phospho-proteomes were compared across the circadian day to identify the circadian proteome.  PF670462 (3 μΜ) increased PER2 expression in entrained and non-entrained cell and prevented ablation by TGF-β (100 pM) (n=5). FCS-induced cell migration was inhibited by PF670462 (3 μΜ) and acted synergistically with cortisol (10-30 nM) for further inhibition (n=4).
Discussion. Disrupted circadian rhythm is a risk factor for cancer and its progression. Relevant in vitro models to study circadian entrainment may help unravel mechanisms behind functional phenotypes such as cell migration. Thus, identifying new potential drug targets and the potential to investigate their chrono-pharmacological actions. 
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