SPAG5 knockout sensitises TNBC to docetaxel and ribociclib in vitro
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Introduction. Triple-negative breast cancer (TNBC) remains a therapeutic challenge. Prior studies have identified SPAG5 as an emerging oncogene and a potential therapeutic target in breast cancer. But its role in modulating TNBC drug response remains unclear. 
Aims. This study aims to investigate the role of SPAG5 in modulating TNBC cell sensitivity to docetaxel, ribociclib and their combination treatment in both 2D and 3D models.
Methods. SPAG5 knockout MDA-MB-231 and BT549 cells were established using the CRISPR-Cas9 technology. Drug sensitivity was first assessed via MTT assays. Simultaneous and sequential combination treatments were evaluated, and drug interactions were analysed using CompuSyn software. Subsequently, cells were cultured under 3D condition in different numbers in ultra-low adhesive 96-well plates. Apoptosis rate was quantified using the caspase-3/7 activity assay, and EC₅₀ values were calculated by using GraphPad Prism. 
Results. SPAG5 knockout cells exhibited increased sensitivity to both docetaxel and ribociclib in MTT assays. Combination analysis revealed a synergistic effect specifically in the docetaxel to ribociclib sequential treatment, particularly in SPAG5 knockout cells. Under the 3D condition, SPAG5 knockout cells formed looser spheroids. Silencing SPAG5 enhanced drug-induced apoptotic response in 3D cultured TNBC spheroids. 
Discussion. Disruption of SPAG5 significantly enhances TNBC cell sensitivity to docetaxel and ribociclib and alters spheroid architecture. Sequential combination therapy demonstrates clear synergism, especially in SPAG5 knockout cells. These findings suggest that SPAG5 may serve as a potential biomarker for predicting response to combination therapies and highlight the value of 3D models in preclinical pharmacological evaluation.
