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1. Introduction









2. Experimental section









3. Results and discussion

3.1. Detection mechanism of the constructed biosensor

In this work, we constructed a CRISPR/Cas12a-based biosensor to monitor antibiotic 

resistance genes (ARGs) in wastewater on site. As shown in Figure 1a, the detection 

process of the biosensor involves the following steps: pretreatment with filtering and 

lysis, magnetic bead extraction, preamplification with LAMP, recognition and 

transduction with the CRISPR/Cas12a system, and detection with a fluorescence and 

lateral flow device.
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3.2. Feasibility validation of the constructed biosensor







3.3. Construction of LAMP for ARG ermB

LAMP is essential for signal amplification in the crosstalk method and for initial 

identification of the target; in addition, the sensitivity and specificity of LAMP have an 

important impact on the crosstalk method.
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the bands in lanes 1~2 of agarose gel electrophoresis represent the 

DNA marker and the negative control, followed by LAMP amplification products of 

the DNA template from 2.75×102 to 2.75×1010

the target; in addition, the sensitivity and specificity of LAMP have an 

the bands in lanes 1~2 of agarose gel electrophoresis represent 

marker and the negative control, followed by LAMP amplification products of 

DNA template from 2.75×10



3.4. Evaluation of the analytical performance of the portable biosensor
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3.5. Evaluation of ARG abundance at wastewater treatment plants
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4. Conclusions
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