
 Photo-responsive oligonucleotide 

Research Tool 

Advantages 

Applications 

Background 
Many technologies to control hybridization of oligonucleotides have been 

developed for gene detection and identification, molecular devices, and so 

on. To control the formation and dissociation of DNA duplex in 

photoisomerization, azobenzene in conventional methods requires 360nm 

ultra-violet (UV) light  which is harmful to organisms. To avoid damages by 

UV light, the development of a novel system in which harmless visible light 

controls photoisomerization has been demanded.                                       .      

 Reversibly controllable DNA-enzyme and Ribozyme (A light-switching for m-RNA splicing) . 

 Photo-responsive DNA nanomachine 

 Gene expression control by light (A light-controlled transcription by T7 RNA polymerase) 

 Nano capsule which opens and closes by light   
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Technology 
Researchers have revealed that it is possible to control visible-light-photoisomerization in DNA 

duplex by using azobenzene derivatives containing sulfur atoms, instead of regular 

azobenzene. It was additionally discovered that this S-azobenzene enlarges a difference 

(⊿Tm) between melting temperatures in DNA duplex and makes hybridization more efficient. 

Furthermore, cis-isoform of S-azobenzene (S-Azo) is more stable in heat than regular 

azobenzene (Azo).                                                                                                                      .        

Patent: PCT/JP2011/066733, WO/2012/029434 A1 

 The cis-form of S-Azo is more stable than Azo.  

 The wavelength at absorption maximum (λmax) becomes larger by using S-Azo, and the DNA 

duplex photoisomerization occurs in visible lights.                                                                  .  

 400nm light accelerates to form cis-form and 450nm to form trans-form.                      . 

 The larger ⊿Tm makes the hybridization of oligonucleotides more efficient.                            .  

 .  
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