CASK-mediated kinase control of AKT signaling promotes prostate cancer progression
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Introduction. Calcium/calmodulin-dependent serine protein kinase (CASK) is part of the membrane-associated guanylate kinase (MAGUK) family, acting as a multidomain scaffold protein with domains similar to CaMK, LIN, PDZ, SH3, and guanylate kinase. CASK is recognized for its involvement in brain development, synaptic plasticity, and neurotransmission, yet its role in prostate cancer (PCa) progression and the molecular mechanisms involved are not well understood.
Aims. To understand CASK's functional role in PCa tumorigenesis and clarify the signaling pathways through which CASK influences PCa cell migration and invasion.
Methods. CASK expression, genetic changes, and clinical significance were examined using GEO, TCGA, and GTEx datasets. Stable CASK knockdown was achieved in androgen-sensitive LNCaP and androgen-insensitive PC3 cells. Cell proliferation, migration, and invasion were evaluated with or without TGF-β stimulation. Molecular mechanisms were investigated through immunoblotting, co-immunoprecipitation, and pharmacological inhibition of AKT, CASK, and CaMKII. Tumorigenic potential was assessed using a xenograft mouse model.
Results. CASK expression was increased in human PCa tissues, and high levels of CASK mutations were linked to poorer overall survival. Silencing CASK did not impact cell proliferation or survival but significantly reduced PCa cell migration and invasion. Mechanistically, CASK directly interacted with AKT and enhanced AKT Ser473 phosphorylation via a kinase-dependent mechanism. Pharmacological inhibition of CASK or CaMK activity mimicked CASK knockdown by decreasing AKT activation, migration, and invasion. Importantly, CASK-driven AKT activation occurred independently of TGF-β-induced Smad2/3 and ERK signaling. The tumor-promoting role of CASK was further validated in xenograft models. 
Discussion.  This study identifies CASK as a novel promoter of PCa progression and the first positive regulator of AKT signaling in PCa cells. Our findings demonstrate that CASK functions as an active kinase rather than a pseudokinase and reveal a kinase-dependent oncogenic mechanism driving PCa cell migration and invasion, highlighting CASK may be a potential therapeutic target in advanced PCa.
