High-throughput medulloblastoma 3D modelling reveals a repurposed CNS drug targeting MYC-driven disease
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Introduction. Medulloblastoma is the most common malignant brain tumour in children. Despite multimodal treatment strategies, outcomes for aggressive subtypes demonstrate poor overall survival rates and high incidences of metastatic disease. Current drug discovery efforts rely heavily on two-dimensional culture systems with limited tumour architecture, brain-like mechanics, and invasive behaviour recapitulation, limiting their predictive value. Therefore, demonstrating an urgent need for physiologically relevant platforms capable of identifying effective blood–brain barrier-permeable therapeutics with improved selectivity.
Aims. Development of a novel high-throughput three-dimensional soft-agar–based assay that models brain tissue stiffness and enables quantitative assessment of medulloblastoma growth and viability in a 384-well format. 
Methods. Group 3 medulloblastoma cells were grown as colonies within a 0.4% agar matrix, and the assay was optimised to have Z′-factors greater than 0.6 and high signal-to-background ratios using complementary fluorescence-based viability readouts. This platform was used to screen 320 clinically approved, brain-penetrant compounds.  Results. From this screen, several dopamine D2 receptor modulators demonstrated medulloblastoma suppression, and pimozide was selected for follow-up based on potency and selectivity. Validation studies demonstrated concentration-dependent suppression of cell viability across multiple MYC-driven Group 3 medulloblastoma cell lines in both two- and three-dimensional systems, with minimal toxicity to normal brain cells. Pimozide significantly reduced c-Myc protein levels without any corresponding changes in MYC mRNA, consistent with translational regulation. Analysis of patient transcriptomic datasets identified higher DRD2 expression in medulloblastoma samples compared with normal brain tissue, indicating enrichment of this target axis in medulloblastoma and supporting the translational relevance of dopamine receptor modulation in MYC-driven disease.
Discussion. We report a robust, scalable and physiologically relevant three-dimensional screening platform, enhancing rapid identification of clinically approved and brain-penetrant therapeutic candidates, and translational potential for medulloblastoma. Additionally, we identify Pimozide as a promising repurposed candidate for aggressive medulloblastoma subtypes, warranting further preclinical evaluation alone and in combination with existing therapies. 
