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Research progress on DNA logic circuit—driven precise imaging of tumor cells
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[ Abstract] Tumor cell imaging has key value in early tumor diagnosis , treatment monitoring, and prognosis evaluation. Conventional
cell imaging techniques lack sufficient sensitivity and specificity to identify low—abundance biomarkers in the complex tumor microen-
vironment. DNA logic circuits have become a research hotspot in tumor cell imaging due to their advantages of precise programming,
strong specificity in molecular recognition, and outstanding signal amplification ability. They can realize intelligent responses to tumor
markers by constructing complex molecular logic networks. However, there are still many problems to be solved in terms of stability , de-
livery efficiency, and compatibility with clinical detection in in vivo imaging. This article reviews the construction principles, technical
strategies, and application progress of enzyme—driven and entropy—driven DNA logic circuits in tumor cell imaging. It aims to system-
atically summarize the development of the technology, analyze the existing bottlenecks, and provide a theoretical reference for promot-
ing the clinical transformation of DNA logic circuits in tumor cell imaging.
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