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EXTENDED EXPERIMENTAL PROCEDURES 

Reagents: T4 DNA ligase, Nuclease BAL-31 and SacI were purchased from New England 

Biolabs (Ipswich, MA). Topo I was obtained from TopoGEN (Columbus, OH). Duplex 

linear DNA precursors were provided by Generay Biotech (Shanghai, China). 

Preparations of circular DNA  

A 50 μl solution containing 50 mM Tris-HCl, 10 mM MgCl2, 1 mM ATP, 10 

mM dithiothreitol, 500 ng linear DNA and 20 U T4 DNA ligase was incubated at 16 °C for 

8 hrs. The obtained circular DNA products were further analyzed using agarose 

electrophoresis (1.5%). 

Reactions of topo I with Circular DNA 1: A solution containing 10 mM Tris-HCl, 150 

mM NaCl, 0.1% BSA, 0.1 mM Spermidine, 5% glycerol, 200 ng Circle DNA 1 and 3 U 

topo I was incubated at 37 °C for 1 hr. The reaction products were further analyzed using 

agarose electrophoresis (1.5%). 

Reactions of SacI with circular DNA: A solution containing 10 mM Bis-Tris-Propane-

HCl, 10 mM MgCl2, 1 mM Dithiothreitol, mixtures of linear DNA and circular DNA (200 

ng) and 10 U SacI was incubated at 37 °C for 1 hr. The reaction products were further 

analyzed using agarose electrophoresis (1.5%). 

AFM studies  

Immobilization of DNA samples on micas were carried out following the previously 

reported procedures.
S1,S2

 AFM images were obtained in Tapping Mode
TM

 on a 

Multimode
TM

 AFM (Veeco, Santa Barbara, CA) in connection with a Nanoscope V
TM

 

controller. Antimony (n) doped Si cantilevers with nominal spring constants between 20 

and 80 N/m were selected. Scan frequency was 1.9 Hz per line and the modulation 
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amplitude was in a nanometer range. All DNA sample determinations were carried out in 

air at room temperature. 
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 Fig. S1.  Nucleotide sequences of Linear DNA 1 designed in our studies. 
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Fig. S2.  Diagrammatic illustration of reaction of Circular DNA 1 with topo I. 
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Fig. S3.  Synthesis and confirmation of Circular DNA 2 (676 bp in length) from Linear 

DNA 2 (676 bp in length). (A) Nucleotide sequences of Linear DNA 2; (B) Diagrammatic 

illustration of synthesis of Circular DNA 2 from Linear DNA 2 
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Fig. S4.  Nucleotide sequences of Linear DNA 3. 
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Fig. S5. Synthesis and confirmation of Circular DNA 4 (1154 bp in length) from Linear 

DNA 4 (1154 bp in length). (A) Nucleotide sequences of Linear DNA 4; (B) Diagrammatic 

illustration of synthesis of Circular DNA 4 from Linear DNA 4. 
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Fig. S6. Nucleotide sequences of Linear DNA 5. 
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Fig. S7.  Synthesis and confirmation of Circular DNA 6 (1040 bp in length) from Linear 

DNA 6 (1040 bp in length). (A) Nucleotide sequences of Linear DNA 6; (B) Diagrammatic 

illustration of synthesis of Circular DNA 6 from Linear DNA 6.  
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