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Abstract

Objective: Cancer represents a major global health challenge characterized by high incidence and mortality
rates. Accurate detection of tumor progression and radical surgical resection of lesions can significantly im-
prove patient survival and prognosis. Disialoganglioside (GD2) is aberrantly overexpressed on the surface of
neuroblastoma and various other tumor cells, representing a highly promising biomarker. This study aims to
develop GD2-targeted radiolabeled peptide probes for pan-cancer precise diagnosis.

Methods: Using naxitamab and cholera toxin B subunit as ligands, GD2-targeted peptides were designed and
screened through in silico molecular docking and virtual screening. The binding specificity of candidate pep-
tides to GD2 was validated through cellular experiments, and their targeting performance was evaluated in
animal models. Subsequently, high-affinity optimized peptides were conjugated with radioactive nuclides to
construct radiolabeled peptide probes suitable for SPECT imaging.

Results: GD2-targeted peptides with high specificity and affinity were successfully designed and screened. Cel-
lular experiments confirmed their effective recognition and binding to GD2-expressing tumor cells. Animal
model studies demonstrated that the constructed radiotracer exhibited excellent tumor-targeting accumula-
tion and imaging performance, enabling clear visualization of tumor lesions. Additionally, the corresponding
fluorescent probe with the same ligand provided effective navigation assistance for tumor resection surgery.

Conclusion: This study successfully developed a GD2-targeted SPECT radiotracer with pan-cancer diagnostic
potential. The probe can be applied to precise diagnosis and intraoperative navigation for various tumors
including neuroblastoma and breast cancer, providing a novel molecular imaging tool for precision oncology.
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