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The study of peptides is of great interest, not only due to the variety of functions these 

molecules present in biological systems1 but also as tools in biotechnology and as 

pharmacological agents, as is the case of antimicrobial cell-penetrating peptides.2 

Supramolecular receptors have had a rising application in the transport, modulation and 

sensing of these biomolecules, due to the strong interactions they can establish with affinities 

up to the nM range.3 Our work focused on the development of a supramolecular amphiphilic 

counterion activator, SC6Azo (Figure 1), for the light-activated transport of polyarginines 

across phospholipidic membranes. This transporter is based on a modular amphiphilic system, 

with p-sulfonatocalix[4]arene as a receptor for cationic targets, monosubstituted in its lower 

rim with an aliphatic chain of 6 carbons, with a photo-active azobenzene moiety at its end. 

Not only was it shown that SC6Azo binds to polyarginines with comparable affinities to those 

of the p-sulfonatocalix[4]arene receptor, up to the nM range, but it was also shown that this 

molecule presents an efficient light induced isomerization, with quantitative photochemical 

conversion from trans to cis, when irradiated at 382 nm, and reaching 73% of maximum 

conversion for the reverse reaction, upon irradiation at 500 nm. This enabled a marked 

decrease in the EC50 for the peptide transport in phosphatidylcholine liposomes, when 

irradiating the cis isomer and converting it to the more hydrophobic trans isomer. 

Furthermore, a marked increase in peptide transport upon cis-trans isomerization was 

observed in a single dye-displacement assay, yielding an increase of release of, 

approximately, 15%.  

 

Figure 1. Chemical Structure of the light-controlled counterion activator, SC6Azo. 
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