Adavosertib-mediated WEE1 inhibition improves response to cisplatin in non-seminoma testicular cancer
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Introduction. Testicular germ cell tumors (TGCTs) are the most common malignancy in young adult males with non-seminomatous representing an aggressive subtype. Although cisplatin (CP)-based chemotherapy is highly effective, a subset of patients develop resistance. Overcoming CP resistance remains a critical unmet need.
Aims. To evaluate the expression and pharmacological targeting of WEE1, a key regulator of the G2/M checkpoint and replication stress response, in non-seminoma cell models using the selective WEE1 inhibitor adavosertib (AZD1775).
Methods. Two non-seminoma cell lines, NCCIT and NT2/D1, and their CP-resistant subclones (NCCIT-R and NT2/D1-R) were used. The effects of adavosertib and CP, alone or in combination, on cell viability, cell-cycle progression, apoptosis, and DNA damage markers were assessed.  
Results. WEE1 was expressed in non-seminoma cell models. Adavosertib reduced cell viability in a dose-dependent manner across all cell models in both 2D and 3D cultures. IC₅₀ values were in the low µM range with minimal variation (NCCIT: 0.550 μM; NCCIT-R: 0.630 μM; NT2/D1: 0.415 μM; NT2/D1-R: 0.630 μM). Adavosertib altered cell-cycle distribution, increasing S-phase population. Western blot analysis showed reduced CDK1 phosphorylation, increased H3 phosphorylation (a mitotic marker), elevated markers of DNA damage (pH2Ax) and apoptosis (cleaved-PARP and cleaved-Caspase 3). In combination treatments, adavosertib enhanced CP-efficacy across all models, including resistant lines. Notably, in NCCIT-R cells, CP IC₅₀ dropped from 11.65 to 1.99 μM when combined with adavosertib.
Discussion. Overall, our findings demonstrate that WEE1 is expressed in non-seminoma models and is targetable. Pharmacological inhibition of WEE1 by adavosertib disrupts cell cycle checkpoints, promotes replication stress, and drives cells with unrepaired DNA damage into premature mitosis, resulting in mitotic catastrophe. Moreover, it restores cisplatin sensitivity in resistant models, showing promise against resistant testicular cancer.
