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Abstract

In many diseases, such as cancer and cardiovascular conditions, the expression
levels of microRNA (miRNA) serve as valuable diagnostic indicators. Currently,
miRNA detection commonly relies on RT-gPCR; however, this technique is costly,
labor-intensive, and time-consuming. In this study, we designed a DNA molecular
probe specifically for targeting miR-155. Through chemical synthesis and
modification, we attached this probe to a gold nanoparticle-polyaniline
(GNP@PANI) electrode, creating a highly sensitive and specific DNA molecular
electrode. The experimental results demonstrate that this self-assembled probe
electrode exhibits an excellent linear detection range, with a detection limit as low
as 0.1 nM. In samples containing multiple types of miRNA, the electrode maintained
remarkable specificity, achieving a recovery rate of up to 101.5%. When applied to
urine samples containing biological matrices, the detection was unaffected by
background interference, with a detection variation of only approximately 0.4%.
This study utilizes electrochemical technology for miRNA detection, offering a low-
cost, easy-to-operate method that can be custom-designed for specific target
molecules, paving the way for a new generation of detection technologies.
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