The IKKa-CXCL5 Axis as a Potential Therapeutic Target in Osteosarcoma
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Introduction: Osteosarcoma (OS) is the most common primary bone cancer, with peak incidence in adolescents and older adults. Despite treatment, prognosis for metastatic or recurrent OS remains poor, highlighting the need for targeted therapies. IKKa, a serine/threonine kinase best known for non-canonical NF-kB signalling, also contributes to canonical and NF-kB-independent pathways, including nuclear functions of the oncogenic p45-IKKa isoform. Here, we investigated IL-1b-mediated, IKKa-dependent regulation of the chemokine CXCL5 in OS cells.

Methods: Wildtype and IKKa CRISPR-Cas9 knockdown U2OS cells (± IL-1b stimulation), were analysed by Illumina RNA sequencing to identify differentially expressed genes. CXCL5 expression was validated by RT-qPCR and ELISA using siRNA and selective IKKa or dual IKKa/IKKb inhibitors. Data from ≥ 3 experiments were evaluated by one-way ANOVA.
Results: RNA sequencing revealed significant downregulation of chemokine and cytokine activity, and GPCR binding after IL-1b stimulation (8 hours) in IKKa CRISPR-Cas9 knockdown U2OS cells compared to wildtype U2OS cells. RT-qPCR confirmed that IL-1b-induced CXCL5 mRNA was markedly reduced in IKKa CRISPR-Cas9 knockdown (****p<0.0001) and IKKa siRNA-treated U2OS cells (**p<0.01), but not in IKKb siRNA-treated cells (p=0.392). Selective IKKa inhibitors SU1261 and SU1349 caused a concentration-dependent reduction of IL-1b-induced CXCL5 mRNA, lowering expression to 11.5 ± 2.5% and 18.9 ± 6.3% at 10 mM (****p <0.0001 and ***p<0.001, respectively). Additionally, secreted CXCL5 protein levels are reduced from 772.4±116.0 pg/mL in IL-1b + DMSO to 21.1±9.7 pg/mL (****p<0.0001) with SU1261 (10 mM) and 56.11±22.2 pg/mL (****p<0.0001) with SU1349 (10 mM). This aligns with the effect of transient IKKa knockdown by siRNA on IL-1b-mediated CXCL5 production, as secreted CXCL5 is reduced from 1023.5±226.0 pg/mL to 142.7±17.3 pg/mL (****p<0.0001) in U2OS cells transfected with non-targeting siRNA (50 nM) and IKKa siRNA (50 nM), respectively. The dual IKKa/IKKb inhibitor, SU1266, suppressed IL-1b-induced CXCL5 mRNA in a concentration-dependent manner, reducing expression from 94±6% to 0.67± 0.15 % at 1 mM (****p<0.0001).
Conclusion: This study shows CXCL5 is an IKKa-dependent chemokine in OS. Genetic and pharmacological inhibition of IKKa suppressed IL-1b-induced CXCL5 expression and secretion, showing therapeutic potential in OS.
