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Abstract
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Abstract:

Structural DNA nanotechnology utilizes DNA molecules as building blocks for nano-
scale construction. DNA Origami nanostructures have been widely used in nanomedicine
applications. Previous results showed that DNA origami nanostructures are promising candidate
as nanocarriers in the drug delivery system because they could enhance therapeutic efficacy,
reduce the side effects of chemotherapy, and also circumvent drug resistance. In this study,
DNA origami nanostructures in DISC, DONUT, and SPHERE shapes were used as representatives
of 2D and 3D nanostructures for the examination of dimensional difference effects on stability,
loading and releasing capabilities, internalization efficiency, and also the specificity after
aptamer modification. After structural characterization, the stability was determined in
different conditions and the results showed that SPHERE nanostructures exhibit the highest
stability. For Dox-loading and release capacity, SPHERE nanostructures also have the highest
capacity. Without any modification, the empty DONUT nanostructures show the highest
cellular internalization into MCF-7 cells. MUC-1 aptamer was chosen to be modified onto DNA
origami nanostructures to enhance specificity of the nanocarriers. With aptamer modification,
DISC nanostructures show the highest cellular internalization into MCF-7 cells. Also, with DNA
origami nanostructures as nanocarriers, much more Dox could be uptake into cells. For anti-
cancer efficiency, the higher concentration of Dox-loaded DNA origami nanostructures, the
lower the cell viability of both MCF-7 and MDA-MB-231 cells. Dox-loaded DISC nanostructures

with MUC-1 aptamer modification have the highest efficiency against MCF-7 cells.
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