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[ Abstract | Trophoblast cell surface antigen 2 (TROP2) is a single-pass transmembrane glycoprotein encoded by the tumor-
associated calcium signal transducer 2 (TACSTD2) gene. It is overexpressed in various malignant tumor cells and exhibits significant
tissue specificity, with almost no expression in normal tissues. TROP2 is considered a potential ideal target for cancer diagnosis and
treatment, particularly in antibody-drug conjugate (ADC) therapies. The efficacy of TROP2-targeted therapies is closely related to
TROP2 expression levels. Detecting its expression levels can effectively screen potential patients who will benefit from treatment
and predict therapeutic responses accurately, helping to improve efficacy, reduce toxicity, and lower the economic burden on
patients. A key challenge that needs to be addressed is the systemic, real-time, dynamic, and visualized quantitative monitoring of
the spatiotemporal heterogeneity of TROP2 expression. While immunohistochemistry staining is the gold standard for detecting
its expression, it has limitations such as being localized, invasive, and difficult for repeated or multi-site biopsies. Non-invasive
nuclear medicine molecular imaging based on radiopharmaceuticals provides the potential to overcome these limitations, offering
valuable guidance for subsequent treatment strategies. Conventional radiopharmaceutical molecular probes targeting TROP2 include
radiolabeled monoclonal antibodies, nanobodies, and nucleic acid aptamers, making the visualized and quantitative monitoring of
TROP2 dynamic expression possible. This article systematically summarized the research progress of TROP2-targeted molecular
imaging for tumor diagnosis and treatment, while also discussing current challenges and innovative approaches to overcome technical
limitations and accelerate clinical implementation.

[ Key words | Trophoblast cell surface antigen 2; Radiolabeled molecular probe; Positron emission tomography/computed

tomography; Molecular theragnostics
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Tab.1 Tumor uptake of TROP2-targeted nanobody drugs in different tumor models
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