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Studying the -7 interaction between single-stranded oligonucleotides and single-walled carbon
nanotubes by molecular dynamics simulation and density functional theory
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Abstract

Carbon nanotubes are used in smart drug delivery due to their biocompatibility. However, due to the non-polar
nature of these compounds, their use in the in vivo environment is limited. To solve this limitation,
functionalization of nanotubes is used. Biological compounds such as nucleic acids are used to functionalize
nanotubes. Understanding the interaction mechanism of nanotubes with biological compounds can help in smart
drug delivery. In this research, the interaction of four homocopolymers of organic bases adenine, guanine,
cytosine and thymine with carbon nanotubes was studied by molecular dynamics simulation and density
functional theory. The distance between the two ends of each homocopolymer and the number of atoms of the
organic base rings of the homocopolymers were calculated. These two quantities were used to calculate the
probability of the system being in different states. Then, the Gibbs free energy for each interaction was
calculated using the calculated probabilities. The results show that purine homocopolymers surround the carbon
nanotube, while pyrimidine homocopolymers are placed on the surface of the nanotube. The number of
monomers with ©-m interaction in homocopolymer with guanine 4, adenine 3, cytosine and thymine 2 was

obtained.
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