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Abstract: 

In this work, a label-free electrochemical biosensor was developed for sensitive 

and selective detection of mercury (II) ions (Hg
2+

) based on in-situ deposition of 

silver nanoparticles (AgNPs) on terminal deoxynucleotidyl transferase (TdT) 

extended ssDNA for signal output and nicking endonuclease for cycling amplification. 

In the presence of target Hg
2+

, the T-rich DNA (HP1) could partly fold into 

duplex-like structure (termed as output DNA) via T-Hg
2+

-T base pairs and thus 

exposed its sticky end. The sticky end of output DNA could then hybridize with 

3′-PO4 terminated capture DNA (HP2) on electrode surface to form output DNA-HP2 

hybridization complex with the sequence 5′-CCTCAGC-3′/3′-GGAGTCG-5′ (the 

sequence could be recognized by nicking endonuclease Nt.BbvCI). With the 

introduction of Nt.BbvCI, output DNA existed in hybridization complex was released 

from electrode and participated in the next hybridization process, accompanying with 
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