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    Abstract
Disrupting signaling axes that are essential for tumor metastasis may provide therapeutic opportunity to cure cancer. We previously identified adenylate kinase 4 (AK4) as a biomarker of metastasis in lung cancer. Here we analyze AK4-associated metabolic gene signature and reveal HIF-1α is transcriptionally activated and associated with poor prognosis in lung adenocarcinoma patients. Overexpression of AK4 shifts metabolism towards aerobic glycolysis and elevates intracellular reactive oxygen species (ROS), which stabilizes and exaggerates HIF1-α protein expression and concurrently drives epithelial-to-mesenchymal transition (EMT) in hypoxia. Furthermore, overexpression of AK4 reduces hypoxic necrosis in tumors and promotes liver metastasis in vivo. Connectivity map analysis of AK4 gene signature identifies Withaferin-A as a potential compound to inhibit AK4-HIF-1α signaling axis, which then shows promising anti-metastatic potency in an orthotopic xenograft model of lung cancer. Our findings offer an alternative strategy to impair lung cancer metastasis via targeting AK4-HIF-1α axis.
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