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Synthesis, functions and applications of circular aptamers
YAO Lili, LIU Tao, MAO Yu', ZHENG Lei"

School of Food and Biological Engineering, Hefei University of Technology, Hefei 230009, China

Abstract Circular aptamers, as a class of nucleic acid molecules with closed—loop topological structures, have emerged as superior
molecular recognition probes in fields such as food safety, environmental monitoring and disease diagnostics owing to their intrinsic
exonuclease resistance, superior thermodynamic stability, and excellent compatibility with rolling circle amplification techniques. This
article systematically reviews the synthesis methods, high—efficiency selection strategies, structure—function rational design, rolling circle
amplification—driven ultrasensitive detection, and multivalent probe applications of circular aptamers. Furthermore, it provides insights
into future directions, including large—scale efficient synthesis techniques, artificial intelligence—assisted structural design, and the
development of dynamic selection models for analyzing interactions in complex biological matrices.

Keywords circular aptamer; selection; structure design; synthetic method; rolling circle amplification
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