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Advantages of DNA for nanostructures with various base pairs
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In order to develop new functional DNA  
scaffolds with advantage of both  
canonical and non-canonical structures, 
we have here attempted to combine the 
sequence specificity of canonical base 
pairs and environmental condition- 
dependent assembly of non-canonical 
base pairs. Structural analys is 
demonstrated that rational design of DNA 
G-quadruplex or i-motif arrays connected 
by duplex were successfully constructed. 
Moreover, we showed evidence that the  
formation of the designed nanostructure 
can be regulated by monovarent cations 
(M+ or H+).
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Strategy: Connecting G-quadruplex or i - motif units by duplex
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How can we develop a new functional nanostructure 
in combination with canonical and non-canonical 

base pairs?
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Cation dependent nanostructures 
consisting of both DNA duplex and 

G-quadruplex were developed. 
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pH dependent nanostructures 
consisting of both DNA duplex and 

i-motif were developed. 

Figure 5. 10%  Native PAGE of 10 M DNA-G in buffers of 100 
mM NaCl or 100 mM LiCl and 50 mM Tris-HCl (pH 7.0) at 4 ℃. 
Lane 1: 10 bp step ladder. Lane 2: 50 bp step ladder. Lane 3: 
DNA with NaCl. Lane 4: DNA with LiCl. 

Figure 6. (A) AFM image of DNA-G with NaCl.  
(Dimensions: 300 × 225 nm, Z 5.1 nm). (B) AFM image 
(Dimensions: 100 × 75 nm, Z 5.1nm). (C) The section 
analysis of a typical fiber along the  green line in panel B.

Figure 7. Cycling of switch as observed by measurement of the CD 
intensity at 300 nm at 4 ℃. The first cycle was produced by  
addition of HCl followed by addition of NaOH. The second and later 
cycle were produced by alternating addition of HCl and NaOH.

(a) 260 nm DNA-G (b)  295 nm DNA-G

Figure 4. Normalized melting curves 20 M DNA-C in buffers containing 100 mM NaCl (blue), or 50 mM MES (pH 
5.0) (blue), 50 mM Tris-HCl ( pH 7.0) (red) at 260 nm (a) and 295 nm (b).

(a) 260 nm DNA-C (b) 300 nm DNA-C 

Figure 1. (a) CD spectra for 20 M DNA-G in buffers containing 100 mM NaCl 
(blue) or LiCl (red) and 50 mM Tris-HCl (pH 7.0) at 260 nm (b) Differential CD 
spectrum between CD spectra obtained with NaCl and LiCl. 

(b) Differential CD spectrum(a) CD spectra

(b) Differential CD spectrum

Figure 2. (a) CD spectra for 20 M DNA-C in buffers containing 100 mM NaCl 
50 mM MES (pH 5.0) (blue) or  50 mM Tris-HCl (pH 7.0) (red) at 260 nm (b) 
Differential CD spectrum between CD spectra obtained with pH 5.0 and 7.0. 
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Figure 8. AFM image of DNA-C at pH 5.0 liquid (Z 5 nm). 
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Figure 3. Normalized melting curves 20 M DNA-G in buffers containing 100 mM NaCl (blue) or LiCl (red) and 50 
mM Tris-HCl ( pH 7.0) at 260 nm (a) and 295 nm (b).
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We developed new functional nanostructures by designing the 
array that could form duplex and G-quadruplex or i-motif.
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