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Thermal stability on mica
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Abstract:

DNA origami structures on a nano-scale, including origami DNA nanotubes, are of
great interest due to their diverse and extensive applications, including drug delivery.
However, the issue of stability and protection of origami DNA nanotubes against
temperature is an important and significant challenge. In the present study, at first, the
stability of two origami DNA nanotubes with different number of intersections in the
presence of 3 positive protein cargoes inside them at three certain temperatures was
investigated using molecular dynamics simulation. Molecular dynamics simulation
was performed by Gromax software. In order to obtain the results, certain points on
each helix in each DNA nanotube were considered at the beginning, middle, and end
of the nanotubes, and the distance between the two adjacent helixes was averaged
during The specified time was calculated. In both origami DNA nanotubes, local
stability was achieved in some parts of the nanotubes. In some places, the spirals
adjacent to the nanotube were separated from each other and opened. To investigate
the effect of the negative protein cargo, the electrostatic charge of the protein cargo
was changed from positive to negative and it was placed in the first, middle and end of
the DNA nanotube. It was observed that the stability of nanotubes decreases to some
extent in the presence of negative charge. Finally, to investigate the reason for the
opening of some helices in the nanotube in the presence of positive charge, another
charge was added to the initial section of a nanotube. The obtained result showed that
the addition of the cargo could have a positive effect on the stability of the nanotube.
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