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ABSTRACT 

Pathogenic bacteria pose a serious threat to public safety and health, and cause significant losses 

in the global economy and in lives. The current golden standard, culture-based method, for 

bacterial detection is often costly, laborious, and time-consuming (even weeks). Thus, there is an 

urgent need to develop rapid, reliable and easy-to-use approaches for bacterial detection. Herein, 

we present a new detection strategy termed as ‘DNAzyme-Integrated Plasmonic Nanosensor’ 

(DIPNs) that can selectively detect target bacteria in a simple, inexpensive and culture-free 

process, which combines real-time DNAzyme-based sensor and enzyme-responsive 

nanoplasmonic biosensor system. The DIPNs platform takes advantage of a bacteria-specific 

RNA-cleaving DNAzyme probe as the molecular recognition element and enzyme-responsive 

plasmonic nanoparticles’ localized surface plasmon resonance (LSPR) as the signal readout. 

Using Escherichia coli (E. coli) as a model analyte, we demonstrated that the DIPNs system can 
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