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Abstract 
 

Nucleic acids are very important biomolecules in charge of the transmission of the genetic 

inheritance. In order to perform their biological functions, they have unique molecular recognition 

properties, and they are chemically and physically stable. The self-assembly properties of nucleic 

acids have attracted a large interest in the scientific community for their use on nanosciences [1]. 

This is also a consequence of the existence of a robust method for the preparation of nucleic acid 

derivatives that allows the production of these compounds carrying a large variety of functional 

groups, molecules of interest and materials. In the present communication we will describe our 

recent work on the use of nucleic acids derivatives in the organization of molecules and materials on 

surfaces as well as for drug delivery purposes. These include the development of modified DNA 

origami [2] for the controlled deposition of nanoparticles [3] and for the study of interactions 

between proteins and aptamers with potential applications in the field of DNA repair [4]. The use of 

DNA nanostructures for drug delivery will be also described [5]. In this work, we exploited the 

ability of DNA nanostructures including DNA tetrahedron (Td) and rectangle DNA origami, to 

incorporate Floxuridine (FdUn) oligomers. Cholesterol moieties were synthetically attached to Td 

and DNA origami staples to improve cellular uptake. DNA nanoscaffolds functionalized with 

Floxuridine exhibited an enhanced cytotoxicity and higher ability to trigger apoptosis in colorectal 

cancer cells relative to conventional 5-fluorouracil (FU) and Floxuridine (FdU) drugs, especially 
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 having cholesterol as internalization helper. The cholesterol content mostly correlates with the 

increment of the FdUn nanoscaffolds cytotoxicity. DNA nanostructures bearing Floxuridine revealed 

to be able to circumvent 5-FU low sensitivity of drug-resistant colorectal cancer cells. Both DNA 

nanostructures attained comparable cytotoxic effect yet Td displays higher antiproliferative action. 

The present work suggests that self-assembled DNA nanoparticles are privileged carriers for 

delivering fluoropyrimidines, opening new avenues to the development of promising therapeutics for 

cancer treatment. 
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 for siRNA transfection.  2)  Modulation of the structural parameters of non-canonical DNA 

structures such as G-quadruplex, i-motif and parallel duplex by chemical modification. 3) 

Development of oligonucleotides carrying 8-aminopurines for enhanced binding by triple helix 

formation. 4) Functionalization of DNA bidimensional arrays and DNA origami. 5) Novel linkers 

for functionalization of nanomaterials. 6) Synthesis and properties of oligonucleotides carrying non-

natural nucleobases for the study of mutagenesis, DNA repair, DNA methylase inhibition. 7) 

Synthesis of oligonucleotide-peptide conjugates. 
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