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Supplementary Figure SF1: Determination of the dissociation constant of the interaction of the RNA 
hairpins HP1 and HP2 in the absence (A) and presence (B) of antisense oligodeoxynucleotides using filter 
retention analysis. Radioactive labelled HP1 was incubated with increasing concentrations of biotinylated 
HP2 and streptavidin. After incubation samples were filtrated through nitrocellulose (0.45 µm) and 
washed with buffer. Analysis was done by PhosphorImaging. All experiments were done in triplicates. 
 



A 

name sequence 

Alpha-f 
Alpha-r 

5´-AGAAAAAAGTGCCAAAAAGACGGAAAAAACGCGCAAAAAGCGCGAAAAAAGGG-3’ 
          3’-CGGTTTTTCTGCCTTTTTTGCGCGTTTTTCGCGCTTTTTTCCCGGTTTTTGAC-5’ 

Beta-f 
Beta-r 

5´-CCAAAAACTGTCAAAAAACGGAGAAAAATGTTCAAAAAATATGGAAAAACGC-3’ 
          3’-AGTTTTTTGCCTCTTTTTACAAGTTTTTTATACCTTTTTGCGCGTTTTTTCT-5’ 

Gamma-f 
Circle 1 

5´-GCAAAAAAGACGGAAAAACTGTCAAAAAATGTTCAAAAAGCG-3’  
          3’-GCCTTTTTGACAGTTTTTTACAAGTTTTTCGCCATTAATGATAGTACAGACGCTCTTTTTTCA-5’ 

Gamma-f 
Circle 2 

5´-GCAAAAAAGACGGAAAAACTGTCAAAAAATGTTCAAAAAGCG-3’  
          3’-GCCTTTTTGACAGTTTTTTACAAGTTTTTCGCCAGATGCATAAAAGTGACGTCTCTTTTTTCA-5’ 
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Supplementary Figure SF2. (A) DNA sequences used for the assembly of the DNA minicircles depicted 

in the subunits alpha, beta, and gamma. Single stranded regions of the circles are shown in red. (B) Rela-

tive electrophoretic mobility of different minicircles. Lane 1: fully double stranded 168 bp DNA minicir-

cle; lane 2, minicircle 1 (in absence of HP1); lane 3. minicircle 2 (in absence of HP2).  

 

 



 
 

Supplementary Figure SF3. Schematic representation of the intermolecular hybridization of HP2 with 

circle 2.  



Design and synthesis of DNA minicircles  

DNA minicircles were constructed from three subunits alpha, beta, and gamma according to reference 

[12]. The 10 base overhangs of these subunits allowed the hybridization in the defined cyclic order only 

(alpha → beta → gamma → alpha). In the forward strand of the DNA minicircle d(A)5 and d(A)6 units 

(A-tracts) were arranged in tandem repeats alternating with d(N)5 random nucleotides. These A-tracts 

cause an inherent bending of the DNA double helix and are therefore responsible for the overall circular 

shape of the DNA. The d(N)5 random nucleotides were chosen in a way that neither frameshifts within 

the subunits nor cross-pairing with other strands occur. For the single stranded region of circle 1 and cir-

cle 2 any random sequence is possible (Figure SF2).  

All ssDNA were ordered as 5’-phosphate oligonucleotides from Metabion. For the ligation of the subunits 

the following optimized protocol was used: 2µM of each precursors ssDNA, 3’000 U/ml T4 DNA ligase 

(New England Biolabs) and 1x ligation buffer (New England Biolabs) in a total volume of 200µl. Prior to 

the addition of the ligase the solution was annealed to 65°C and then allowed to cool down to 0°C during 

3h. Ligation was performed at 15°C during 14 h. The complete consumption of the precursor DNA se-

quences was analysed by native PAGE (7% acrylamid, 200 V, 40 min). As a reference a fully double 

stranded DNA minicircle was simultaneously run on the gel, indicating the correct band for the gap-

containing DNA minicircle. As expected the gap-containing DNA minicircles migrate slightly faster than 

the complete double stranded reference. The product band was excised from the gel and subjected to elec-

tro elution at 200V for 2h. After collecting the product solution the DNA minicircles were isolated by 

EtOH precipitation.  

 

 
 


