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Efficacy of inhibiting NAD" production demonstrated with the ascites in ovarian

cancer patients
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Abstract

Ovarian cancer is a highly lethal malignancy that frequently develops malignant ascites during disease
progression, leading to abdominal distension and discomfort that markedly impair activities of
daily living. Although cancer metabolism has emerged as a promising source of novel therapeutic targets,
clinically actionable metabolic vulnerabilities in ovarian cancer remain insufficiently defined.
We previously focused on three-dimensional (3D) spheroids, which recapitulate tumor cell aggregates present in ascites,
and demonstrated that these spheroids exhibit elevated NAD' production capacity. However, NAD" can be generated
through multiple metabolic pathways, posing a major challenge for clinical translation, as it requires identification of
the specific NAD" biosynthetic pathway on which each patient’s tumor cells depend. In this study, we established 3D
spheroids from ascites-derived tumor cells obtained from patients with ovarian cancer and systematically identified the
NAD' biosynthetic pathways supporting spheroid viability. By selectively inhibiting these pathways, we evaluated the
feasibility of targeting NAD" production as a novel therapeutic strategy in ovarian cancer.

Ascites samples were collected from approximately 20 patients with ovarian or fallopian tube cancer by December
2025, achieving successful tumor cell culture, serial propagation, and spheroid formation in over 70% of cases.
Importantly, we delineated patient-specific dependencies on distinct NAD' biosynthetic pathways and experimentally
identified subsets of patients for whom NAD+ production inhibition may be therapeutically effective. Collectively, this
study demonstrates that ascites-derived 3D spheroids provide a powerful platform for real-time assessment of tumor
metabolic heterogeneity and support the development of personalized metabolic therapies. Beyond sample acquisition,
this approach may also contribute to symptom relief associated with ascites and holds potential applicability across

multiple ascites-forming malignancies.



