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This doctor thesis presented the development of turn-on biosensors by smartly 

controlling the excitonic states of dyes. Hybridization-based fluorescent control by 

exciton interaction was introduced to aptamer-based biosensor design replacing the 

distance-based fluorescent control via energy transfer. A turn-off neomycin B aptamer 

sensor was designed based on the inhibition of dye intercalation induced by neomycin B 

binding in Chapter 2. This competition-caused fluorescent turn-on was further used for 

bacterial counting. A turn-on ATP RNA aptamer was created by transducing 

ATP-binding into duplex recognition by TO homodimer in Chapter 3. The 

aptamer-based biosensor design in Chapter 2 and Chapter 3 was conversing from a 

three-dimensional consideration into a two-dimensional attention. The exciton 

controlling notion was also extended into the usage of two-photon-excitable 

fluorophores as the two-photon-excitable ECHO probes in Chapter 4.  

 


