WRN inhibition for fertility-sparing therapy in MSI-H endometrial cancer
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Introduction. Fertility-sparing treatment for young patients with microsatellite instability–high (MSI-H) endometrial cancer remains challenging due to limited responsiveness to conventional progestin therapy. Targeting molecular vulnerabilities specific to MSI-H tumors may provide a non-surgical therapeutic alternative.
Aims. To investigate WRN dependency in MSI-H endometrial cancer and evaluate a ceramide-driven targeted strategy as a potential fertility-preserving therapeutic approach.
Methods. WRN expression was analyzed in datasets and clinical samples. Genetic or pharmacologic inhibition was performed in MSI-H and MSS cells. Proliferation, DNA damage, and cell cycle were assessed. Transcriptomic/lipidomic analyses identified metabolic changes. Necroptosis was validated by RIPK1/MLKL activation, MLKL knockdown rescue, sphingomyelinase inhibition, and in vivo immunohistochemistry. A folate-modified liposomal nanodrug was evaluated for tumor-targeted efficacy.
Results. WRN inhibition selectively suppressed MSI-H cell growth, inducing DNA damage and G2/M arrest. Multi-omics revealed ceramide accumulation driven by SMPD3 upregulation. Inhibiting sphingomyelinase or silencing MLKL partially reversed growth suppression, indicating necroptosis involvement. The liposomal formulation (~100 nm) showed tumor-preferential accumulation and significant antitumor efficacy in vivo.
Discussion. Targeting WRN exploits a metabolic vulnerability in MSI-H endometrial cancer and offers a mechanistically distinct strategy that may expand fertility-sparing therapeutic options.
