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Abstract 

Based on the protective performance of polydopamine nanospheres (PDANSs) for DNA against 

nuclease digestion and the specific recognition characteristic of aptamer, we have developed an 

enzymatic recycling signal amplification method for highly sensitive and selective detection of 

adenosine triphosphate (ATP). Fluorescence measurements were carried out to verify the DNA 

polymerase and exonuclease III (Exo III) assisted target recycling process and fluorescence signal 

amplification. In the absence of the ATP, initially, the signal DNA-PDANSs complex was in the “off” 

state due to the efficient fluorescence  quenching of 6-carboxyfluorescein (FAM) adjacent to the surface 

of PDANSs. Due to the binding of the aptamer by ATP, it trigger DNA polymerase and Exo III assisted 

target recycling process by the product of release, the complex would change into the “on” state as a 

result of the dissociation of the FAM from the surface of PDANSs, thus providing greatly enhanced 

fluorescence emission intensity. The method allows quantitative detection of ATP in the range of 20 
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