[bookmark: _GoBack]Supplementary Table 2. Translational framework linking C. elegans-based findings to clinical validation in cancer research
	Research direction
	Representative findings in C. elegans
	Supporting references 
(No. and title)
	Potential translational relevance
	Required next-step validation

	Anti-cancer drug screening
	High-throughput whole-organism screening identifies candidate compounds and potential targets.
	29. Wen J et al. Anticancer bioactive phytochemicals screening from medicinal-edible homologous materials in Caenorhabditis elegans; 40. Roy PJ. Drug screens using the nematode Caenorhabditis elegans; 48. Bae YK et al. An in vivo C. elegans model system for screening EGFR-inhibiting anti-cancer drugs.
	Supports early-stage prioritization of anti-cancer agents before mammalian testing.
	Validation in mammalian tumor models, pharmacokinetic studies, and efficacy testing.

	Toxicity and dose-window assessment
	Developmental, locomotor, and stress-response phenotypes reveal dose-dependent toxicity and treatment windows.
	44. Zheng LY et al. Sorafenib extends the lifespan of C. elegans through mitochondrial uncoupling mechanism; 45. Sakaguchi Y et al. Evaluation of neurotoxicity of anticancer drugs using nematode Caenorhabditis elegans as a model organism; 46. Wellenberg A et al. Use of C. elegans as a 3R-compliant in vivo model for the chemoprevention of cisplatin-induced neurotoxicity; 47. Wynen F et al. Cisplatin-induced DNA crosslinks trigger neurotoxicity in C. elegans.
	Helps identify early safety liabilities and therapeutic windows.
	Cross-species toxicology validation and mechanistic confirmation.

	Drug mechanism and resistance
	Conserved pathways and mutant strains help dissect drug action and resistance mechanisms.
	49. Mao YQ et al. An approach using Caenorhabditis elegans screening novel targets to suppress tumour cell proliferation; 50. Kim S, Shim J. A forward genetic approach for analyzing the mechanism of resistance to the anti-cancer drug, 5-fluorouracil, using Caenorhabditis elegans.
	Generates testable hypotheses relevant to tumor biology and therapy response.
	Functional validation in mammalian systems and clinically relevant cancer models.

	Early cancer detection
	Chemotaxis-based responses can distinguish cancer-related and control urine samples.
	54. Hirotsu T et al. A highly accurate inclusive cancer screening test using Caenorhabditis elegans scent detection; 55. Kaiglová A et al. The chemotactic response of Caenorhabditis elegans represents a promising tool for the early detection of cancer; 56. Thompson M et al. A Caenorhabditis elegans behavioral assay distinguishes early stage prostate cancer patient urine from controls.
	Suggests potential for non-invasive, low-cost multi-cancer screening.
	Large-scale prospective studies, multicenter validation, and comparison with standard diagnostic workflows.

	Multi-cancer screening expansion
	Nematode-based detection has been extended to multiple malignancies and sample settings.
	57. Lanza E et al. C. elegans-based chemosensation strategy for the early detection of cancer metabolites in urine samples; 58. Nakamura S et al. Detection of Hematological Malignancies Using N-NOSE (Nematode-NOSE).
	Supports broader applicability across cancer types.
	Broader external validation across tumor types and populations.

	Treatment monitoring
	Changes in chemotaxis index before and after treatment may reflect therapy response.
	59. Sato Y et al. Clinical Possibility of Caenorhabditis elegans as a Novel Evaluation Tool for Esophageal Cancer Patients Receiving Chemotherapy: A Prospective Study.
	Potential relevance for personalized monitoring and follow-up.
	Longitudinal clinical validation and standardization of response thresholds.

	AI-assisted diagnostic platforms
	Automated imaging and machine-learning analysis improve assay standardization and throughput.
	32. Shi Y et al. Worm-Based Diagnosis Combining Microfluidics toward Early Cancer Screening; 36. Alshammari AH et al. Beyond Binary: A Machine Learning Framework for Interpreting Organismal Behavior in Cancer Diagnostics; 37. Wang X et al. An Artificial Neural Network for Image Classification Inspired by the Aversive Olfactory Learning Neural Circuit in Caenorhabditis elegans.
	May facilitate scalable and reproducible diagnostic deployment.
	Real-world validation, workflow integration, and regulatory-grade standardization.



