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Abstract: An oligodeoxynucleotide hairpin containing a photolabile 2-nitrobenzyl group 

in the loop and terminated with a thiol function was prepared. The photocleavage of such  

a hairpin on gold yields a surface activated with a single stranded oligonucleotide which 

can be utilised to direct the assembly of nanoparticles conjugated with a complementary 

strand. Analysis of photocleaved surfaces gives nanoparticle coverage one order of 

magnitude higher than nonphotocleaved surfaces. This illustrates the ability of 

photocleavable hairpins to direct the assembly of nanomaterials on conducting materials. 

The conjugation of the photocleavable hairpin to a gold nanoparticle allows the 

observation of intermolecular interactions between hairpins linked in different 

nanoparticles, by comparing the thermal dissociations of a hairpin-nanoparticle conjugates 

at 260 nm and 520 nm. We have also shown that it is possible to permanently alter the 

physiochemical properties of DNA-nanoparticles by the introduction of a photocleavable 

group. Indeed for the first time it has been shown that by exposure to UV light the 

disassembly of nanoparticle aggregates can be induced. 
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Figure S1. Tapping mode AFM image of a freshly cleaved template stripped gold surface. 

 



 

 

 

2 

2 

Figure S2. Tapping mode AFM image of hairpin oligonucleotide on a template stripped 

gold surface. 

 

Figure S3. (a) Tapping mode AFM images of nanoparticles deposited on a photocleaved 

hairpin sample and (b) nanoparticles deposited on a non photocleaved sample. Below, 

grayscale images with adjusted threshold of (a) and (b). 
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