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The Aptamer Sensor Based on Fluorescence Resonance Energy Transfer
Enhancement was Used for the Detection of Cancer Cell Markers
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Abstract Objective: To explore the application value and detection efficacy of FRET-enhanced aptamer sensors in can-
cer cell marker detection, providing new strategies for precise early diagnosis. Methods: This study selected peripheral

blood samples from 100 patients with malignant tumors confirmed by pathology between March 2023 and March 2025,
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divided into high-expressing (50 cases) and low-expressing (50 cases) groups based on tumor-specific marker expression

levels. The designed FRET-enhanced aptamer sensor system was used to detect the lung cancer cell marker CEA, with

traditional ELISA method as control, comparing performance metrics including sensitivity, specificity, and detection lim-

it. Results: The FRET-enhanced aptamer sensor demonstrated high sensitivity (low detection limit down to 0.5 ng/mL)

and excellent specificity in lung cancer marker detection, achieving positive detection rates of 92.0% for high-expressing

group and 76.0% for low-expressing group, significantly better than ELISA methods (P<0.05). The detection time was

notably shortened with stable signal response. Conclusion: FRET-enhanced aptamer sensors exhibit advantages such as

high sensitivity, strong specificity, and ease of operation in lung cancer marker detection, showing promising clinical ap-

plication prospects, particularly suitable for early screening and therapeutic monitoring.
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Table I Comparison of FRET aptamer sensor and ELISA method in terms of detection performance indicators

3 il 23 MIPR RYE FHR ) RSD %t MBS 8]

7k # (ng/mL) (%) (%) RFU {& (%) R* & (min)
FRET &A% 50  0.52£0.08 91.0 88.0  1354.61942 43 0.992 223424
ELISA 3% 50  1.26%0.11 76.0 73.0  893.7EX816 78 0.931 51.6+3.8
tE 18.21 4.17 3.96 10.32 5.16 6.83 30.87

P{E <0.001 <0.01  <0.01 <0.001 <0.01 <0.001 <0.001

22



AT RAKIRAE FHAL I R0 ENAF BB T IR 0 IAT & A A AT 72

K2 PAMHGEERRFEHAPBIFEME HERLLR

Table 2 Comparison of positive detection rates of the two methods in different expression groups
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P& <0.05 <0.01 <0.001 <0.001 <0.01
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