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What is the main claim of the article?  

Main claim: In this work, the authors designed a dissipative system based on DNA oligomers and a photoactive 

merocyanine/spiropyran photoacid. They used native (i.e. non modified) double strand DNA that is cytosine-rich 

and guanine-rich. These DNA oligomers spontaneously rearrange in i-motif and G-quadruplex at acidic pH, 

obtained after light irradiation of the merocyanine/spiropyran acid. If the energy supplied (light) to the system 

is turned off, it returns to the initial state during the time, confirming its dissipative nature. The cycling can be 

repeated multiple times, without any damaging consequence for the system. This approach is versatile and was 

applied to different DNA oligomers, tuning the initial pH, the length and sequences of DNA bases. Importantly, 

this strategy avoids 1) the need for ad hoc modified DNA strand mismatches and 2) covalent bonding of 

photoresponsive directly to the DNA base pairs.  

How is it demonstrated? 

Demonstration: The different conformations assumed after light irradiation (from double strand to i-motif and 

G quadruplex) are demonstrated by several spectroscopic techniques (UV-Visible, circular dichroism, NMR).  
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Conditions: UV-Vis/CD: spectra are recorded in 1 mm quartz cuvette. Sample concentrations are the following: 

1.5 mM photoacid (merocyanine), 7.5 mM MgCl2, 100 mM KCl (higher when KOHaq was added), 10-20 μM 

oligonucleotides (Cytosine-rich and Guanine-rich sequence each) depending on the length of the sequence.  

NMR: 3.0 mM photoacid, 10 mM MgCl2, 100 mM KCl, 0.10 mM DNA oligomers at pH 6.5, ~ 50% D2O. The NMR 

spectra were measured using H2O solvent suppression and 1024 (or 2048) scans. 

Light source: 470 nm quartz LED for bench spectroscopies, whereas 470 nm high-power LED collimator source 

together with multimode optical fiber was employed for NMR monitoring in situ. 
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