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Abstract

DNA origami structures such as nanotubes, due to their diverse and extensive applications including drug delivery, are highly
regarded. The issue of stability and protection of DNA origami nanotubes against environmental changes is a significant and
noteworthy challenge. In this paper, the stability of DNA origami nanotubes in the presence of positively charged protein cargo and
negatively charged protein cargo inside them has been investigated at different temperatures using molecular dynamics simulation.
To obtain quantitative results, specific points on each helix of the DNA origami nanotube have been considered at three sections: the
beginning, the middle, and the end of the nanotubes. Then, the distance between each adjacent pair of helices has been calculated as
an average over a specific period of time. The results indicate that the presence of a positive cargo increases the stability, while the
presence of a negative cargo decreases the stability of the DNA origami nanotube. Consequently, positive protein cargo can be
utilized as a tool to protect DNA origami nanotubes against environmental thermal stresses. This finding could be crucial in the
design of nanotubes as drug carriers.

Keywords: DNA origami nanotube, Protein nanocargo, Molecular dynamics simulation, Stability, caDNAno, RMSD.
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