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Figure 2. 2D and 3D DNA Origami Approaches and Designs

(A) Left: DNA origami approach, which involves folding a long DNA backbone with staple strands to

form well-defined structures. Right: AFM images of three examples of DNA origami nanostructures.

The white arrow in the second row indicates blunt-end stacking of DNA rectangles. Adapted by
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Exploring the optimal method of DNA origami 
antibodies （DOA) assembly  

(A)  The agarose gel electrophoresis result represents 
successfully assembly of scaffold ssDNA, staple ssDNA, with or 
without aptamer.  

(B)  TEM image of the isotype control DOA in 38000× of 
magnification. Scale bar = 50 nm.  

(C)  The agarose gel electrophoresis result represents the 
assembly of isotype control DOA and CD3Ɛ DOA in two diverse 
methods. LC: linear cooling folding method, CS: constant 
temperature folding method.  

(D)  The agarose gel electrophoresis result represents the 
assembly of isotype control DOA and CD3 DOA in three diverse 
buffer conditions.  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This construct was even tested in vivowith tumor-bearingmousemodels, which showed
positive results: the DNA origami was directed passively to the tumor and elicited long-
term effects without observable toxicity (Figure 8D).102 In order to gainmore insight into
these systems and tooptimizeDoxdelivery,Högberg and co-workers studied theglobal
twist and how it affects intercalation efficiency as a means to rationally tune the delivery
profile of Dox and limit drug resistance.107 Finally, another strategy for delivering Dox
was proposed by the Tan group, who used aptamers to direct their Dox-intercalated
‘‘nanotrains,’’ obtained fromahairpin chainpolymerizationmechanism, tocancer cells.84

Other types of cargo are available to DNA nanostructures. DNA polyhedra were
assembled incorporating floxuridine within their DNA sequence, a pyrimidine

Figure 8. Drug Encapsulation within DNA Nanostructures

(A) Schematic representation of a CpG-decorated DNA tetrahedron that can enter macrophages unaided and produce immunostimulatory effects.

Reprinted with permission from Li et al.98 Copyright 2011 American Chemical Society.

(B) DNA nanoribbons obtained through an accessible enzymatic synthesis that can deliver siRNAs or other cargo (such as dyes, drugs or proteins,

denoted by yellow stars) and perform gene knockdown. Nanoribbons conjugated to siRNAs (siRNA-DNR-T) reduced mRNA expression by 40.8% G

12.7% (p = 0.0206) and survivin production by 45.2% G 12.6% (p = 0.0044) in comparison with the control by two-tailed t test. The nanoribbon alone

(DNR-T) did not mediate appreciable gene and protein knockdown in comparison with the control with p values of 0.2743 and 0.1572, respectively, by

two-tailed t test. Adapted with permission from Chen et al.101 Copyright 2015 American Chemical Society.

(C) Conditional release of encapsulated siRNA from the cavity of DNA prisms in biological environments, monitored by a FRET reporter system. The

stars illustrate the placement of the FRET dyes (Cy3 in pink and Cy5 in blue) used to monitor cargo encapsulation and release. Adapted with permission

from Bujold et al.69 Copyright 2016 American Chemical Society.

(D) Dox-intercalated DNA origami triangle for in vivo delivery in a mouse model. The intercalated DNA origami construct exhibited an antitumor effect

with no systemic toxicity. Reprinted with permission from Zhang et al.102 Copyright 2014 American Chemical Society.

(E) Precision spherical nucleic acids as a general platform to deliver anticancer therapeutics in vivo. Reproduced from Bousmail et al.,103 published by

the Royal Society of Chemistry.
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Design of Ab-like DNA origami

Binding ability of DNA origami 
antibodies 

(A)  The binding ability of the 
commercial anti-CD3Ɛ antibody to 
Jurkat E6.1 cells.  

(B)  The binding ability of the CD3Ɛ 
DOA to Jurkat E6.1 cells.  

(C)  The binding ability of the 
commercial anti-CD38 antibody to NCI-
H929 cells.  

(D)  The binding ability of the 
commercial CD38 DOA to NCI-H929 
cells  

(E)  TEM image of the isotype control 
DOA in 38000× of magnification. Scale 
bar = 50 nm.  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Simultaneous binding of bispecific 
DOAs to distinct target cells  

(A)  Scheme of the CD38/CD3Ɛ bispecific 
DOA bridging a T cell (CD3Ɛ+) and a multiple 
myeloma cell (CD38+).  

(B)  The ability of CD38/CD3Ɛ bispecific 
DOA bridging two types of cells together. 
Jurkat E6.1 cells and NCI-H929 cells were 
stained with PKH67 and PKH26 respectively, 
in order to observe the ability of the 
bispecific DOA bridging them together. Cells 
with red fluorescence represents NCI-H929 
cells while green fluorescence represents 
Jurkat E6.1 cells. Images were taken in 400× 
of magnification.  

Future works


