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Patient-derived vestibular schwannoma organoids uncover non-surgical therapeutic vulnerabilities via drug screening
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Introduction. Vestibular schwannoma (VS) is a benign yet disabling skull-base tumor for which effective pharmacotherapies and robust preclinical models are lacking.
Aims. This study aims to establish a patient-derived VS organoid platform that preserves the native tumor microenvironment (TME) and to identify novel therapeutic candidates for non-surgical treatment.
Methods. A VS organoid model was developed and multi-omics analyses were performed to validate the long-term preservation of genomic and cellular characteristics. This platform was subsequently applied to high-throughput drug screening, followed by mechanism exploration.
Results. Here we successfully established a patient-derived VS organoid platform that forgoes enzymatic digestion to preserve the native tumor microenvironment (TME), including vascular networks and immune cells. The organoids demonstrated sustained retention of the genomic and cellular features of the original tumors. Drug screening identified selective progesterone receptor modulators (SPRMs), interferon beta (IFN-β), and the natural compound rutaecarpine as potent therapeutic candidates. Mechanistic investigations revealed that these compounds exert antitumor effects through inhibition of the FAK-ECM signaling pathway and reprogramming of a pro-inflammatory tumor microenvironment.
Discussion. These findings establish a transformative humanized VS organoid model that enhances translational research capabilities. Moreover, the identified therapeutic candidates represent promising non-surgical treatment options, potentially reducing or eliminating the need for high-risk cranial base surgery.
