Intracranial γδ T cell therapy eliminates glioblastoma in preclinical models
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Background: Glioblastoma (GBM) is a highly aggressive brain malignancy with limited therapeutic options due to its immunosuppressive microenvironment and recurrence driven by glioma stem cells. γδ T cells have emerged as an attractive immunotherapeutic platform due to their MHC-independent recognition, potent cytotoxicity, and potential to overcome tumor immune evasion.
Methods: Human-derived γδ T cells were expanded ex vivo and co-cultured with U87MG-luc GBM cells. Viability assays, flow cytometry (CD3⁺/CD45⁺, TCRγδ⁺/TCRαβ-), and caspase 3/7 analysis were used to quantify cytotoxicity. Engineered variants expressing PD-L1 were also evaluated. In vivo, we employed intracranial GBM mouse models, with tumor implantation followed by intracranial injection of γδ T cells. Bioluminescent imaging (BLI) tracked tumor burden.
Results: γδ T cells demonstrated significant cytotoxicity in vitro, reducing GBM cell viability at all effector-to-target (E:T) ratios tested (p < 0.001). PD-L1-engineered γδ T cells exhibited enhanced killing capacity. In vivo, intracranial injection of γδ T cells at an 8:1 E:T ratio achieved complete tumor eradication by day 26 post-treatment, while lower ratios showed partial effects. Post-transplantation trials confirmed the feasibility of repeated intracranial injections and optimal tumor suppression in a dose-dependent manner. 
Conclusion: These results establish the potent anti-GBM activity of γδ T cells, particularly when delivered intracranially in high ratios or multiple doses. The incorporation of PD-L1-engineering and stereotactic delivery enhances both cytotoxicity and practical translational potential. 
