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Structure assembly and purification 
 

DNA Snub-cube (Sn) structures were computed using the DAEDALUS package. All staple stands 

were purchased from Integrated DNA Technologies with normalised concentrations to 200 

µM in milliQ water. Monomeric DNA Sns were assembled from a pool of staple strands and 

the scaffold at 60 nM and 12.5 nM concentration respectively in 1 x TE/Mg2+ buffer (5 mM 

Tris, 1 mM EDTA and 12.5 mM MgCl2, pH 8.0). The annealing was performed in a PCR thermal 

cycler as follows: 95 °C for 5 min, 80 °C to 75 °C at a rate of -1 °C per 5 min, 75 °C to 30 °C at a 

rate of -1°C per 15 min and 30 °C to 25 °C at a rate of -1 °C per 10 min.-1 °C per 5 min, 75 °C 

to 30 °C at a rate of -1°C per 15 min and 30 °C to 25 °C at a rate of -1 °C per 10 min. 

 

Figure S1: Sn origami synthesis and characterization. (A) synthesis of origami structure 
annealed by mixing scaffold and excess staple strands in the presence of MgCl2 followed by 
PEG precipitation to remove excess staple strands, (B) agarose gel image of the origami 
structure before and after purification and (C) AFM image of the assembled Sn DNA origami 
structure. AFM scale bar represents 200 nm. 

 

To purify assembled DNA origami structures from excess staple strands, folded structures 

were mixed with PEG buffer (5 mM Tris, pH 8.0, 15% PEG-8000,500 mM NaCl,20 mM 

MgCl2) at a ratio of 1:2 and incubated overnight. Then, the mixture was centrifuged at 10000 

rpm for 10 min at room temperature. The supernatant was removed, and the pellet was 

dissolved in 20 µl 1x TAE/Mg buffer. 
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Post-design modifications for Sn dimer and chain formation 
 

To modify the Sn structures, the 3D structural model in the PDB file format computed by 

DAEDALUS was used to identify appropriate staple strands at the corners of each square of 

the Sn structure which were extended with strand extensions to form dimeric or chain structures 

(Fig. S2). A list of the original and modified staple sequences can be found in table S5 – S10.  
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Figure S2: Post-design modification for staple strands of the SnL and SnR. (A) 3D model of 
Sn structure, where squares are labelled as 1-6, details of the staple strand modification 
scheme for SnL of (B) square 1, (C) square 2, (D) square 3, (E) square 4 and for SnR of (F) 
square 1, (G) square 2, (H) square 3, (I) square 4.    

 

Assembly of DNA Sn Dimers and Chains 
 

To initially test structure hybridisation, SnL-SnL SnR-SnR and SnL-SnR dimers with 

complimentary staple extensions were mixed at a final concentration of 10 nM, 20 nM and 30 

nM for each monomeric structure, incubated over night at 25 °C, 37 °C or 45 °C and analysed 

via agarose gel electrophoresis. AFM images were taken for structures assembled at 45 °C and 

10 nM concentration. All other assemblies (chains and 2D lattice) were at 10 nM concentration 

for each monomer and incubated overnight at 45 °C.  

To selectively label Sn dimer and chain structures with streptavidin, a staple strand at the corner 

of square 5 of SnL (5′-CGA AGC ACT CAT TTT TGG GAA 

CTG GAG TTA TCC CTA TTT TTT CCT GAA GTA C) was was modified with BiotinTEG at 

it’s 3′ end.  
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Figure S3: AFM images of SnL-SnL dimer structures assembled from 10 nM Sn and incubated 
at 25 °C overnight for Figure 2B. Structures in single, dimer, trimer and tetramers are 
indicated with grey, green, blue and red boxes respectively. Structures higher than 
tetramers are considered as aggregates. Counted numbers of the structures are shown in 
Supplementary Table S8. All images are 2 µm × 2 µm. 
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Figure S4: AFM images of SnL-SnL dimer structures assembled from 10 nM Sn and 
incubated at 37 °C overnight for Figure 2B. Structures in single, dimer, trimer and tetramers 
are indicated with grey, green, blue and red boxes respectively. Structures higher than 
tetramers are considered as aggregates. Counted numbers of the structures are shown in 
Supplementary Table S8. All images are 2 µm × 2 µm. 
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Figure S5: AFM images of SnL-SnL dimer structures assembled from 10 nM Sn and 
incubated at 45 °C overnight for Figure 2B. Structures in single, dimer, trimer and tetramers 
are indicated with grey, green, blue and red boxes respectively. Structures higher than 
tetramers are considered as aggregates. Counted numbers of the structures are shown in 
Supplementary Table S8. All images are 2 µm × 2 µm. 
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Figure S6: AFM images of SnL-SnL dimer structures assembled from 20 nM Sn and 
incubated at 25 °C overnight for Figure 2B. Structures in single, dimer, trimer and tetramers 
are indicated with grey, green, blue and red boxes respectively. Structures higher than 
tetramers are considered as aggregates. Counted numbers of the structures are shown in 
Supplementary Table S8. All images are 2 µm × 2 µm. 
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Figure S7: AFM images of SnL-SnL dimer structures assembled from 20 nM Sn and incubated 
at 37 °C overnight for Figure 2B. Structures in single, dimer, trimer and tetramers are 
indicated with grey, green, blue and red boxes respectively. Structures higher than 
tetramers are considered as aggregates. Counted numbers of the structures are shown in 
Supplementary Table S8. All images are 2 µm × 2 µm. 

 
 

 

Figure S8: AFM images of SnL-SnL dimer structures assembled from 20 nM Sn and incubated 
at 45 °C overnight for Figure 2B. Structures in single, dimer, trimer and tetramers are 
indicated with grey, green, blue and red boxes respectively. Structures higher than 
tetramers are considered as aggregates. Counted numbers of the structures are shown in 
Supplementary Table S8. All images are 2 µm × 2 µm. 
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Figure S9: AFM images of SnL-SnL dimer structures assembled from 30 nM Sn and incubated 
at 25 °C overnight for Figure 2B. Structures in single, dimer, trimer and tetramers are 
indicated with grey, green, blue and red boxes respectively. Structures higher than 
tetramers are considered as aggregates. Counted numbers of the structures are shown in 
Supplementary Table S8. All images are 2 µm × 2 µm. 
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Figure S10: AFM images of SnL-SnL dimer structures assembled from 30 nM Sn and 
incubated at 37 °C overnight for Figure 2B. Structures in single, dimer, trimer and tetramers 
are indicated with grey, green, blue and red boxes respectively. Structures higher than 
tetramers are considered as aggregates. Counted numbers of the structures are shown in 
Supplementary Table S8. All images are 2 µm × 2 µm.  
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Figure S11: AFM images of SnL-SnL dimer structures assembled from 30 nM Sn and 
incubated at 45 °C overnight for Figure 2B. Structures in single, dimer, trimer and tetramers 
are indicated with grey, green, blue and red boxes respectively. Structures higher than 
tetramers are considered as aggregates. Counted numbers of the structures are shown in 
Supplementary Table S8. All images are 2 µm × 2 µm. 
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Figure S12: AFM images of SnL-SnR dimer structures assembled from 10 nM Sn and 
incubated at 45 °C overnight for Figure 2D. Structures in single, dimer, trimer and tetramers 
are indicated with grey, green, blue and red boxes respectively. Structures higher than 
tetramers are considered as aggregates. Counted numbers of the structures are shown in 
Supplementary Table S9. All images are 2 µm × 2 µm. 
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Figure S13 : AFM images of SnR-SnR dimer structures assembled from 10 nM Sn and 
incubated at 45 °C overnight for Figure 2D. Structures in single, dimer, trimer and tetramers 
are indicated with grey, green, blue and red boxes respectively. Structures higher than 
tetramers are considered as aggregates. Counted numbers of the structures are shown in 
Supplementary Table S9. All images are 2 µm × 2 µm. 
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Table S1: Observed products in SnL-SnL hybridisation. 

Structures 

SnL-SnL 

10 nM 20 nM 30 nM 

25 °C 37 °C 45 °C 25 °C 37 °C 45 °C 25 °C 37 °C 45 °C 

Single 
no. 19 8 9 12 8 10 3 10 15 

% 8 6 7 9 7 7 3 7 9 

Dimer 
no. 180 124 117 112 92 119 76 99 138 

% 85 87 93 86 90 90 66 76 86 

Trimer 
no. 15 9 0 7 3 4 20 17 8 

% 7 6 0 5 3 3 17 13 5 

Tetramer 
no. 0 1 0 0 0 0 17 5 0 

% 0 1 0 0 0 0 14 4 0 

Total 
(particle analysed) 

214 142 126 131 103 133 116 131 161 

 

Table S2: Observed products in SnL-SnR and SnR-SnR hybridisation 

Structures 
SnL-SnR  

(10 nM, 45 °C) 
SnR-SnR structures 

(10 nM, 45 °C) 

Single 
no. 13 9 

% 6 6 

Dimer 
no. 205 127 

% 90 92 

Trimer 
no. 9 2 

% 4 2 

Tetramer 
no. 0 0 

% 0 0 

Total 
(particle analysed) 

227 138 
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Assembly of Sn Chain structures 
 
 

 

Figure S14:AFM images of 1D chain structure of other fields for Figure 4 (upper panel) of 
(A) SnL-SnL-SnL, (B) SnL-SnR-SnL and (C) SnR-SnR-SnR. AFM scale bars represent 200 
nm. 
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Streptavidin labelling of Sn Dimer and Chain structures 

 
Figure S15: AFM images of SA bound SnL-SnL dimer structures for Figure 3C. Dimer 
structures bound with no, one and two SA are indicated with red, green and blue boxes 
respectively. Only dimer structures are counted and numbers of the structures are shown in 
Supplementary Table S10. All images are 2 µm × 2 µm. 
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Figure S16: AFM images of SA bound SnL-SnR dimer structures for Figure 3C. Dimer 
structures bound with no, one and two SA are indicated with red, green and blue boxes 
respectively. Only dimer structures are counted and numbers of the structures are shown in 
Supplementary Table S10. All images are 2 µm × 2 µm. 
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Figure S17: AFM images of SA bound SnR-SnR dimer structures for Figure 3C. Dimer 
structures bound with no, one and two SA are indicated with red, green and blue boxes 
respectively. Only dimer structures are counted and numbers of the structures are shown 
in Supplementary Table S10. All images are 2 µm × 2 µm. 
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Table S3: Observed attachment of streptavidin to Sn dimers 

Structures SnL-SnL SnL-SnR SnR-SnR 

No SA  
no. 19 27 113 

% 9 18 88 

Single SA 
no. 55 117 16 

% 27 78 12 

Double SA  
no. 128 6 0 

% 64 4 0 

Total 
(particle analysed) 

202 150 129 
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Figure 18: AFM images of SA bound 1D chain structure of other fields for Figure 4 (bottom 
panel) of (A) SnL-SnL-SnL, (B) SnL-SnR-SnL and (C) SnR-SnR-SnR. White circles 
highlight bound streptavidin AFM scale bars represent 200 nm. 
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Scaffold and unmodified Staple Sequences of SnL and SnR 
 
Table S4: Sequences of the custom scaffold with a total length of 6240 nt 

GGATCCACGCGCCCTGTAGCGGCGCATTAAGCGCGGCGGGTGTGGTGGTTACGCGCAGCGTGACCGCTACACTTGCCAGCG
CCCTAGCGCCCGCTCCTTTCGCTTTCTTCCCTTCCTTTCTCGCCACGTTCGCCGGCTTTCCCCGTCAAGCTCTAAATCGGG
GGCTCCCTTTAGGGTTCCGATTTAGTGCTTTACGGCACCTCGACCCCAAAAAACTTGATTTGGGTGATGGTTCACGTAGTG
GGCCATCGCCCTGATAGACGGTTTTTCGCCCTTTGACGTTGGAGTCCACGTTCTTTAATAGTGGACTCTTGTTCCAAACTG
GAACAACACTCAACCCTATCTCGGGCTATTCTTTTGATTTATAAGGGATTTTGCCGATTTCGGGGTACCGCATGCCTCGAG
TTAGACCTGATTCTTGAGAAACAAGGCGGCTCCACACTGAATCCATTGATCCTGATTACTGAGCACCTGCACGACGAGGAT
CTGCTGGAACAAGCTGACCTTCTTAGCCAAGATGCTAGGAAATTCCTGCTCACACATGCTGTTGTTGTAGTAGGTGCGCCA
CAAAGCGGCGTCCTCGAAACACAGAGTCTGGTACAGGGAAGGCAGAGCGATCTTCAAGGTTGCCACAGCCCAGGATCTCTC
TTGATCGATCCATGAAGGCAACTGGTCCCTGATCTTCTGCTGGGAGTCGGCTTTGCGCAACATGTCTCCGACCACCACGCC
AGTGAAGGTATCCCATTCGTTCTCCTGGAACAATTCTGGATGCATACCTCTGACGAAATGCAGGGCGAACATCAGCTGGTC
GGCCTTGAACAGGCAGCGGCAGATGTATTCGTACACCATGTGCTGCAGGGAGCTGATCAGGGATTGAATCCTCTGTTCTGT
GTTCTCAGAATCCTGCTTATTCTGGAGTGCCCTTTGAAACAACCTCAGAAAGGCGGCCAGGGAGAACCTGTACATATTATT
GATCTTGGAGAGGTCAGAGATAATGAAGTACATCTTTGAAGCAGACTCAGCGAGTGGCAGATATGCGTCGCGCTCCTGGTC
GAGAGAGATTTGCAGCTTATAAGATTCCTTCAGAGACTCTTGGATGAGGGCGGAAGATGCTTTAGTCTGATTCAGAGACTC
GATCAGGTCCTTGTTCTCCAGGATGTTGCCCTGAGAAGTAGCCAATGTCTCCAGCAGAGATTCTTCGAGTTTGGCCAGTTG
GATCTTCTTATCCTCCTCCTGTTGGAGCAGCTTAGTCTTCTGTTCTTCCAAATCGGGTTTCTCATGTTGGATGGTGAGGGC
CAGGAGCTGGCCTCTCAGTCCTGAGCGGGTGGTTGTGAAATTAACCTCTGTGACGATGCTGGCAGCGTCTGGTGGAATGAA
TGGGTTGGGATTCCTAGTGCTCAGGAACAGGCGAAACTCCTCGTTATAGTCGATGATCTTATCTCCAATCTGGACCACATA
GCGTGGGCCTTGGGCCACCAAATCTCTGCGCAACAGAGGGTACAGAACTGGCTCCACGCCATCCATCTCCTGGATGATCAA
GGTCTTGCCGAAGCGGACGGCGAGTTCCAGGGCAGTGATGAAGTTGGAGTCTTGCTGGTTGATCACTTCCAGCCTGGAATC
CTTCAAGTGAGTCTTCAGCCACTCAGTAGCCTGTGAGCTGGGATCGATGAGGAAAGGGCAAACGCGGGATTGCAAGATAAC
CAGTGCGTTCTCGATTGAGAGGTCATCGCTGGGCAGACCTTCAGACTTCCAGATCAGCTGCTCTGACTCGGTGCAGAGAAA
TCTTCTCAGGTCAAACTTCTCCAGGCCGGCAGACTTGGTCCACTCCTCCAGACATGTCTTTCTGAGAGACTCAGGTGCAGC
GGACAAGTAGGTGATAAAGGCTGCGGCCAACTGAGCCCTCTTTGGGAGGGTTGCCAGCTCCTCAGTAATCTCGACGACCTG
AGCATTCCATCTCTTGTGTTCGCGGTCCAGCTGATTAATCAACACTTCAGCTGCTTTGATAGTCTCCTGAGCCTTGGACAC
CTCAGCTTCCAACTTAGCTGCTTCTGAGGTCCTGCTCTGAAATTTCTCCTTCAGTTCTGACACCTTCTGACCGACAGAATT
GAGGAGTTCTTCCAGTTTCCTCTTTCTATCCTCGGTCTTCTTCAGGTTGCTTTCCAGGCCGGCTTGCTCAGTCTCCAGAGG
GTGGATGCGTTCGAGCACGTGAGAGTACTGGATATTGGCCTTAACCCAGGCTGCCAAGGGTGCAGCTGCAGTTGATGCTCT
CTTAGCGTTCTTGGGATCAAATGAACCTTTATTCTTGAACAGCAGTTCCTCCACAGATTCCCTAATTTCCTTGGAGATGTT
CCTAGCGTCGAAAGTAGCAATGTCCTCCCTGACACCGCGCTTGGCCAAGAAAGACTTCATAGACACCCAAGAGGTGTCAAA
GATACCCATCAAGCGCAGGACGCCCTCCAGGATGTCGCGGATAACGTCTGGTGGCATTCTCAGTGACCTGATCTCTGAGAG
AGACTCTGGTTTGATATTACCCACGGCGAGCTTGGCCTCGTTCACCAGAGGCTGCACCTCTTTGAGTTCGTCGTCAATCTT
GTTCTTTCTCTCCTCGATCTTGACCACCTCCTCTGCGATGCGGTGCTTCAGCCTCTCCAGCTCTGTCTTCTGCTCGGAAGC
ATCCTGCATAGACACGGTAATCATTTGCAGGGCAGCGTCAGCTTCATCCTGCTTAGTCTTCAGGAGGACTGATTGTTCGCC
AGCCTTGCGATTCAGTTCATCCACCAGAGCTTTGGCTTCGTTCAGCTTGCTGACTCCGGCCTGCAGATGAGATTGGCGCTT
CAGCAGCTCCTTCTTCTTTGAGCTGGAGATGGCGGAATAGACGTGGAGGAAGGTCATGTACTGGCTAGGAGTAGCTCCGTA
AGCTTTGCAAGACTCGTGGATCAGCAGGAAGCTCTTGAGGAAATCAGGATCGACGGAGTTCTTCTTCTTCTCCTCTTTGCG
CTTCTTGTCGTTGTACTTCTCACCGCCTCCAGTCTCGCTAAACAACATCTCGGGAATCTTCTTCATAGAAGAATTAGACCA
ACCCTCCATCCAGAGGACCTGGCACTTCTTATGGAGGGCGGGATTGCTCTCGCAATTGATCATGAAATTGGAATTAGCGCT
GTCCATAATCAGCACAATGTGGAGATTCTGTTGAATGCGATAGGTGAAGTAATTGAACACTGGGCCGAAGAAGCCGTCCTG
TGATGCCTGATCCTTCAATGGGAGGAGCAGTGGCTCCAGTTCCTCCAAAGTGTACAAGCCGGGCACCTCGCCAGAGGACAG
CAGGGAGTTGATCATCTCCAGGAAGGTTGGGTGGACGAATTGATAGTCCTCCAAGAGGAGGACGACCTGCTGGGCCTCGAT
ACCGGCGAGTTGCAAGACGTGTTTCAGATCGTTCTTGAATTGCTTGAGTTCGTAGCCTCTGCTGATCTTTGGAGAGAACAG
GACGGCTCCATGCATATGGCTGACCAGAGAAGTAATAGTGCGTCTTCCAACTCCAGAGCGTCCGGCCAGCAGCAGTGATCC
ACCAGGGAAAGACAGGACGCGATCAATTCTGGACATATACTCCAGGACCTCGTGGAACAACAGAATGTCCAGGTTCTGGTT
GTCGCGGCCGTAGTGAATCAGGCCCTTCTTGATCACGTCCTTCAAGTCAGTTGAGTTCAGTTTGCCGAGAGGCTTGCCATG
AGGTGGCAATGGTTGGCCTGGAGCAGCCCTTGCACCGGAGTTGTGCCTGGCTCCCCATGTCACATAGAAGGAATCGGACAT
ATTATCCAGGATATCAGAGCCCCAATCACCTTGAAACACAGAGGTGAGGATAATATCGAACAGATGCAGTTCCTTAGCGCC
AACAATCTTATCTCTAAAGAGCCTGCGGGCTTCGTAAGCCACGATTTCGAGGACATAATCCAATGGGTGGTTTGATGAGCC
TCCCTCCAGGTCATAGCGAAACAGTCCCAGAACCCATTGTGTCAGAATGCAGGGTGTGAAGAAGTAATGTGAGTAATCATC
GACGGTGAACTTGGCGCGGACTTGTTCGTACACCTGAACCATAGAGCCAGCCAAGAGGTAGATCTTGCTTGATGAGCCCCA
GATGCTATGGTTCTTCAAATTCTTGTGGAGGACAGGTTCGAGGTAGGCGCCATAGATGGTCTGCAACTGTTCGCGCTCGGG
ATAATCGATTGAGCACAGTCTCACAATTGATGTAAACCTGGTGGTGAGCTTATGCCTTCCCAACCTACCGCCGGCAGACAT
GGAAGCCACAATCTGGATGTTCGCGGCCGCCTGCCCAGCAGACCTCCGAGTGCCTTAACGCTCTCTGTCTTACCAGTGCCA
GCTGGACCGTATGGGTTGCCTCCCAGGCCCATCTTCATAGCCTGTGTCAAGGTGAGGTAACACTTGTCAGTGAGTGGAGTG
TAAACGAGCTTGCTGGCATTTCCTTGGTACTCATAGGTGTACTGGAACTCGCTGTCAACCATCTGAACGCAACAGGTGTGG
TCGGACTTCATGTAGAACCTCAACTGCTTCTTCCAGGCCCAATCTTCGGTGGTGTGCACTTGGATTTGGTTCAGCTGCTTG
ACCACGTCGATGTTATGGATAATGTCGAGAATCAGTGCTTTCAGTTTCAGCTCCAGAATACCGGACTCTGTGTTACCTGGG
TCCTCGGAAGATGTGTCGATGTTAGTATACTGCTCCAATTTGTTCACCAGCTGTGTCTCAATCTGGTGCAGGGAGTGATCT
TTAATTGCGTTCTCCACATCTTCGGTAAACTTGATCTGTTCGGCCAAGCACAGGATCTGTGATGGGAACAGAGAAGGGTCC
ACAGCTCCCTGAGAGCTGCGTCCGGTTGTCACGCACTCCTTCAGCAGCTGCTCCAGGGTCTTCTTCATCTCCAGGGCCAGA
TCGTTCAGCCAGGTTTCGACGTTATTGGACAAGGGCACCTTATTCTTGAATGGCACAACTTCTCCCTCCAAGGACTTCATT
GCAGTAATGTGCTTAGACTTCTCATCGAAACAGACAGAGTTGATACCAGCAAACAGCTTCTTGAGGTGAGACTGAATCACG
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GATGGATTGGTTGACTGGCCCAAGATCTCCAGCAGGTCATCGTCTCCGATGAAGTAGAAGCGAGGGAAGGCGCTGCGCTTC
TCCTCCAGGAACTCGTTGAGGCTGCGCTGGCATCTCTGCAATTGGTCCAGGATGGTCAGCAGTGAGTTGCGAATGCCTGCG
TGGGTAGTCAAGGTTGTGACGCGATTGTCCTTCTTGATATCTGTCATGATGCTGCGGAAATCTTCATCCACCCTGTTGAAT
CTGGTCTGCTCTTTGGGCAGGGCTCCGCGACCAAAGATTGGTTCGAGGTAAACCCACTTTCTCTGAATATGGTTGAGGTTC
TGCAAATATTCGTCCAGTTCGGCGAGTTTCCTTTCCCAGATGCTGACCTTGTCTTCAAAGCCTTTATAGTATGGTGAGTCC
TTCAAGGACTGCAGGAGGCATCTATTGTCGCCCACCTGGTTGACGATGTCCTTCCAATCCTTGATCAGCTTCATGGTGCGG
CTCTGGGAGTCCTCATAGTCGATCAGTGTGAACACAGCACCCACGCCCCACAAATCCAGTTCCCTGAGTGCTTCGCGGATG
GTCACTTCACCCTGGGCGCGTGAGTTCAGATCTTTCAGGTCAGCAGCCTTGGCCACGATGGTATCGGCAACTCTCAGCAGG
TCACCGAACAGCAGTTTCTCCAGAGATGTGCCGCGAGGCAGACCCAGCAAGCGGAACAGATCCAGCCAGTGATCGGGTGAC
AGGTGTTCTCCGCGGACGTACTTCAGGATAGGGATAACAATCTTATATTTGTCCACCTCAGATTGGAGCTTGACAGTCATC
ACAGAATGCTCCTCCACTTTCCTGAGGCGGTCGTGCCAATTCATCAGAAACTCCTCAAACAAGTAGGTCTTAGTGCGAAAG
GTGATCCAATCTTCATTGGCCATTTCTTGGAATCCCTGCTGGAACTCTTCGTAGAAGGCCCAAATCTGAGCACAGGACTCA
ATATCCTTGCTGATGCTGGAGGCGAGAGAGAAGTTAGGTTCTTCGAGGCGGAAGTGGTGACAGTCATCGACCAGCTTCTTG
CGTGTCACTTCCAAATCGTCAGAACCGGTAATACCAGCAGCAGTAACAAATTCTAACAAGACCATGTGGTCTCTCTTTTCG
TTT 

 
 

Table S5: Sequences of the staple strands for SnL without any modification.   

Sl. Sequence  Sl. Sequence 
1 AAGGAAATTAGCCGCTACAG   73 TCGTCACAATTCCACCAGACGCTTCTAATTC 
2 GTATTACCGGATTGGCACGA   74 AGTCTCTGAAGCATCTTCCGCCCTGAGCAAT 
3 ATATAAGATTTTTGTGGGGC   75 CCCGCCCTCATGATCAATTGCGACATCCAAG 
4 AAGGATTGGAGATGAAGATT   76 GGACCTGATCAGGGCAACATCCTGGGCCAGC 
5 TTGATCCCAACAGAAGCAGC   77 TCCTGGCCCGCTCAGGACTGAGAGAGAACAA 
6 TCAGCTGGACAGGTCTGCCC   78 CATAAGCTTCTGCCGGCGGTAGGTCTCACCT 
7 ATCGATCCCATGGCGAGAAA   79 TGACACAGACTGACAAGTGTTACTGGGAAGG 
8 CTCAGTAATCCATCACCCAA   80 CCCTGCTGCAACCTTCCTGGAGATCATTGTG 
9 TCATCGGAGACCCTGGAGCA   81 CTGATTATTCAACAGAATCTCCAGATCAACT 

10 CCCATCACAGAGTCTCTCTC   82 GGTTAAGGTGCAGCTGCACCCTTGCCTGCGC 
11 CAGCTCAAAGAGGTGGTCAA   83 TTGATGGGCATCCTGGAGGGCGTGCAGCCTG 
12 CTCGCCGTCCGTGTGAGCAG   84 CTATCAGGCAACGTCAAAGGGCGAAGTTCCA 
13 CAGAGGATTCGAGATCCTGG   85 GCAGGGATGGGCCTTCTACGAAGAAAACCGT 
14 CTGGAGTTGGTATCCTGGAT   86 GAACCTGGGATTCACTACGGCCGCTTGGAAC 
15 CCTCTGTGTTATCTGGGGCT   87 AAGAGTCCGAGTGTTGTTCCAGTGACAACCA 
16 GGCACTGGTAAGCACTGATT   88 AATGGGTTTCTTCACACCCTGCATAGCATCT 
17 AAGAATCTCTGTTCTCCCTG   89 GGGAAAGGTTTGAAGACAAGGTCTCTGACAC 
18 ACGATCTGAATGTGAGACTG   90 TTGCGTTCCTACATGAAGTCCGACGCGCCAA 
19 GGCCGCGAACTTGTACACTT   91 GTTCACCGTGTACGAACAAGTCCCACACCTG 
20 GCATTCGCAAGTCTATGAAG   92 TGTGGTCCTTTGGTGGCCCAAGGCGGAGTGG 
21 ACTAAGCTGCTCCAGGAGAT   93 ACCAAGTCAAAGACATGTCTGGACCACGCTA 
22 CAAATTGGAGACGAGTCTTG   94 GACCTCTCTCAAAGATGTACTTCAAATACAT 
23 GCCCAGTGTTAAGAAGAAGA   95 CTGCCGCTAGCACATGGTGTACGTTATCTCT 
24 TCACCACTACGCAAGAAGCTGGTCGCTGCGC  96 CCTCTTGGTATCGAGGCCCAGCAGGAGCGCG 
25 GTAACCACAAGTGTAGCGGTCACGATGACTG  97 ACGCATATATCTCTCTCGACCAGGTCGTCCT 
26 GATCACTGGTCCGCGGAGAACACCGCACTAA  98 GAACATCTCCGGCGCGTGGATCCAAACGAAATTCGAC

GCTAG 27 GACCTACTATTGGATCACCTTTCTGTCACCC  
28 CCTTGAAGGCGACAATAGATGCCTTGAAGTG  99 ACTGCTGCTGCCGCCTCAGGAAAGTGGAGGATAGAAT

TTGTT 29 ACCATCCGCTCACGCGCCCAGGGCCTGCAGT  
30 CCTCAACGCCAATTGCAGAGATGCGCCCTGC  100 AGGTGGACAAGTGGGTGCTGTGTTCACACTGGCTCCA

ATCTG 31 CCAAAGAGATCTTTGGTCGCGGACAGCGCAG  
32 GAGCTGGCGCTCAGGTCGTCGAGATGTCAGA  101 GAAGCTGATCTCCGCAGCATCATGACAGATAAGCCGC

ACCAT 33 ACTGAAGGCTGTCGGTCAGAAGGTTACTGAG  
34 GGCTGGAATGAAGACTCACTTGAACTGCACC  102 AAAGGTTCATTAAGTTGGAAGCTGAGGTGTCTGTTCA

AGAAT 35 GAGTCAGACCTGAGAAGATTTCTGGATTCCA  
36 TAGAGCTTGAACCCTAAAGGGAGCGCATCAG  103 TGTTGATTAAAGCGATGACCTCTCAATCGAGAGCAGC

TGAAG 37 CAAGGATATCTCTCTCGCCTCCACCCCGATT  
38 GACTTGAACCTCTCGGCAAACTGACACATCT  104 CCCTTTCCTCGGAAGGGAAGAAAGCGAAAGGTCCCGC

GTTTG 39 CTGGAGAAGGGTCTGCCTCGCGGACTCAACT  
40 AGATAAGATTACGAAGCCCGCAGGGCTGCTC  105 CGTGCAGGTGATCAAGTTTTTTGGGGTCGAGCAGATC

CTCGT 41 CAGGCCAAAACTCCGGTGCAAGGCTCTTTAG  
42 CCATTGGACTGGAGGGAGGCTCATCATCGTG  106 CGCTTCTACTGCTGCTGAAGGAGTGCGTGACGCGCCTT

CCCT 43 GCCAAGGCGAGAGTTGCCGATACCAAACCAC  
44 GATTCAGTGGGCCAGTCAACCAATAACCATA  107 CTTCTCTGTTAGAGATCAGGTCACTGAGAATAGCTGTG

GACC 45 TTCAGAGATATTTGCAGAACCTCCCATCCGT  
46 AACGCAATATCAAGTTTACCGAAGCCTGGCT  108 CCGCCATCTCGATCGAGGAGAGAAAGAACAACCACGT

CTATT 47 GAACGATCCCAATAACGTCGAAAATGTGGAG  
48 CAAGCTCGGGTGCAGCCTCTGGTGACCCTCT  109 TGCCCTGGAAGAATTTCCTAGCATCTTGGCTAACTTCA

TCAC 49 GGAGACTGTGCTCGAACGCATCCAACGAGGC  
50 GGAGAGGCTGCTTCCGAGCAGAAGAGGATAG  110 GAACACAGAAGCTGTGGCAACCTTGAAGATCCAGGAT

TCTGA 51 AAAGAGGAACCTGAAGAAGACCGACAGAGCT  
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52 CTGCAAATAAGCAGGATGAAGCTGTATCACC  111 GCCGGACGCTAATATGTCCGATTCCTTCTATCACTGCT
GCTG 53 TACTTGTCGTTGGCCGCAGCCTTACGCTGCC  

54 TCCTGAGCACTATAACGAGGAGTTCGCAAGG  112 ATTATCCTCACATCAAGCAAGATCTACCTCTATCTGTT
CGAT 55 CTGGCGAAGTGGATGAACTGAATTCGCCTGT  

56 TTGTGGCGACTCTGTGTTTCGAGGTCAAGAA  113 CGGTCCAGCTCTCGACATTATCCATAACATCGGCAACC
CATA 57 TCAGGTCTGAGCCGCCTTGTTTCACGCCGCT  

58 GACCAGTTGCCGACTCCCAGCAGACCCTTAT  114 GCCAAACTCGGCCGCCTTTCTGAGGTTGTTTAGATCCA
ACTG 59 AAATCAAACGAAATCGGCAAAATAGATCAGG  

60 GCGTGGTGAGAACGAATGGGATACCCAGAAT  115 CAATTCAAGATGCTCAATCGATTATCCCGAGACGAAC
TCAAG 61 TGATCGCGTCCTGGAGTATATGTCTTCACTG  

62 CCTGTTCTGGTCAGCCATATGCATATTTCGT  116 CTGGGCAGGCTGGAGGAACTGGAGCCACTGCTCGGAG
GTCTG 63 CAGAGGTATGATGTTCGCCCTGCGGAGCCGT  

64 ATGCCAGCAGTACACCTATGAGTAGAACCTG  117 ACCCACGCAGTCTTTCTTGGCCAAGCGCGGTCAACCTT
GACT 65 TCCTCCACTATGGCGCCTACCTCCCAAGGAA  

66 GATTGGGCCAAATCCAAGTGCACATCTGTTT  118 AGAACAGAAGGGATGGCGTGGAGCCAGTTCTCCCGAT
TTGGA 67 CGATGAGACTGGTATCAACTCTGCCACCGAA  

68 GAGTCCGGTCTTCCGAGGACCCAGGAGAAGT  119 AGCTGGTGAACAAAGCTTACGGAGCTACTCCGATTGA
GACAC 69 TGTGCCATTGAAGTCCTTGGAGGGTAACACA  

70 AGTACAACTTAGCGAGACTGGAGGGCCGGAG  120 GGCTTCTTCGACTCCGTCGATCCTGATTTCCCATCACA
GGAC 71 TCAGCAAGCAATCTCATCTGCAGCGGTGAGA  

72 TTCTATGACTGGATGGAGGGTTGGGCCAGCA    
Sl. Sequence 
121 CACACCCGCCGTTTTTCGCTTAATGCGGGAATCTGTGTTTTTGAGGAACTGC 
122 AGAAATTTCAGTTTTTAGCAGGACCTGAACGCTAAGATTTTTGAGCATCAAC 
123 TATCTTTGACATTTTTCCTCTTGGGTCTCACTGCTGATTTTTCCATCCTGGA 
124 AGAGAGACCACTTTTTATGGTCTTGTGCATTCTGTGATTTTTTGACTGTCAA 
125 TGCATCCAGAATTTTTTTGTTCCAGGGTCGGAGACATTTTTTGTTGCGCAAA 
126 AAGAATTTGAATTTTTGAACCATAGCTCAAGGTGATTTTTTTGGGGCTCTGA 
127 ACACGTCTTGCTTTTTAACTCGCCGGAGGACTATCAATTTTTTTCGTCCACC 
128 CTGCCACTCGCTTTTTTGAGTCTGCTCAAGATCAATATTTTTATATGTACAG 
129 GCTCTGCCTTCTTTTTCCTGTACCAGCACCTACTACATTTTTACAACAGCAT 
130 GTACCCTCTGTTTTTTTGCGCAGAGAAGATTGGAGATTTTTTAAGATCATCG 
131 GCAGCTGATCTTTTTTGGAAGTCTGACGCGAACACAATTTTTGAGATGGAAT 
132 GTGCCGTAAAGTTTTTCACTAAATCGGACGGGGAAAGTTTTTCCGGCGAACG 
133 TGGCTGGCTCTTTTTTATGGTTCAGGTCGATGATTACTTTTTTCACATTACT 
134 CAGACCAGATTTTTTTCAACAGGGTGAGGACATCGTCTTTTTAACCAGGTGG 
135 TGGCCCTGGAGTTTTTATGAAGAAGACGATGACCTGCTTTTTTGGAGATCTT 
136 GACGTGGTCAATTTTTGCAGCTGAACCTGGAAGAAGCTTTTTAGTTGAGGTT 
137 CGAAGCACTCATTTTTGGGAACTGGAGTTATCCCTATTTTTTCCTGAAGTAC 
138 CCATTGCCACCTTTTTTCATGGCAAGGGACGTGATCATTTTTAGAAGGGCCT 
139 ACTATTAAAGATTTTTACGTGGACTCGCGATGGCCCATTTTTCTACGTGAAC 
140 TGTTTGAGGAGTTTTTTTTCTGATGATTCTGACGATTTTTTTTGGAAGTGAC 
141 GATTGACGACGTTTTTAACTCAAAGACCGTGGGTAATTTTTTATCAAACCAG 
142 CAATCAGTCCTTTTTTCCTGAAGACTGATTACCGTGTTTTTTCTATGCAGGA 
143 CCATAAGAAGTTTTTTGCCAGGTCCTAGAAGATTCCCTTTTTGAGATGTTGT 
144 TCAAGAGCTTCTTTTTCTGCTGATCCCAGTATACTAATTTTTCATCGACACA 
145 CAAGGCTCAGGTTTTTAGACTATCAAAACGCACTGGTTTTTTTATCTTGCAAAGCGGGCGCTATTTTTGGGCGCTGGC 
146 CCAATATCCAGTTTTTTACTCTCACGAGCAAGCCGGCTTTTTCTGGAAAGCAAACTGGAAGAATTTTTCTCCTCAATT 
147 AGTTCCTGGAGTTTTTGAGAAGCGCAAACCGGACGCATTTTTGCTCTCAGGGGCCACCAGACGTTTTTTTATCCGCGA 
148 ATCGACTATGATTTTTGGACTCCCAGTCAAGAAGGACTTTTTAATCGCGTCAGTCAGGGAGGATTTTTCATTGCTACT 
149 GCCTTCATGGATTTTTTCGATCAAGAAATCCCTGATCTTTTTAGCTCCCTGCGCCTGTTCAAGTTTTTGCCGACCAGC 
150 AAGACGCACTATTTTTTTACTTCTCTCTCCAAAGATCTTTTTAGCAGAGGCTCGCGAACAGTTTTTTTGCAGACCATC 
151 TCCTCTGGCGATTTTTGGTGCCCGGCATCCAGATTGTTTTTTGGCTTCCATGCACCACCAGGTTTTTTTTACATCAAT 
152 GCTGGAGACATTTTTTTGGCTACTTCTCGAGTCTCTGTTTTTAATCAGACTAAAGGAATCTTATTTTTTAAGCTGCAA 
153 GCTTCGGCAAGTTTTTACCTTGATCATCCAACAGGAGTTTTTGAGGATAAGACAAAGGGCACTTTTTTCCAGAATAAG 
154 ACTAGGAATCCTTTTTCAACCCATTCGAGGTTAATTTTTTTTCACAACCACCCTCACCATCCATTTTTACATGAGAAA 
155 AACCCTCCCAATTTTTAGAGGGCTCACGCTGCACCTGTTTTTAGTCTCTCAGTGCCGGCCTGGTTTTTAGAAGTTTGA 
156 GCTCACAGGCTTTTTTACTGAGTGGCGTGATCAACCATTTTTGCAAGACTCCAAGAAGGTCAGTTTTTCTTGTTCCAG 
157 CTGGGACTGTTTTTTTTCGCTATGACTTATGTCCTCGTTTTTAAATCGTGGCTTGTTGGCGCTTTTTTAAGGAACTGC 
158 GACTCACCATATTTTTCTATAAAGGCAAACTCGCCGATTTTTACTGGACGAAAAGTGGGTTTATTTTTCCTCGAACCA 
159 CTCACCTCAAGTTTTTAAGCTGTTTGAGTCTAAGCACTTTTTATTACTGCAATCAAGAATAAGTTTTTGTGCCCTTGT 
160 AGATGGTTGACTTTTTAGCGAGTTCCAAGCTCGTTTATTTTTCACTCCACTCGCTATGAAGATTTTTTGGGCCTGGGA 
161 GCTGGATCTGTTTTTTTCCGCTTGCTACTGCTGTTCGTTTTTGTGACCTGCTTGCTGACCTGATTTTTAAGATCTGAA 
162 ACATTCTGTTGTTTTTTTCCACGAGGTCCTGTCTTTCTTTTTCCTGGTGGATGTGACATGGGGTTTTTAGCCAGGCAC 
163 AGGATCAATGGTTTTTATTCAGTGTGAACTCGAGGCATTTTTTGCGGTACCCAGAATAGCCCGTTTTTAGATAGGGTT 
164 TCCGCCTCGAATTTTTGAACCTAACTTTGAGTCCTGTTTTTTGCTCAGATTTTCCAAGAAATGTTTTTGCCAATGAAG 
165 ATCCTGTGCTTTTTTTGGCCGAACAGTAAAGATCACTTTTTTCCCTGCACCATAGCCAGTACATTTTTTGACCTTCCT 
166 TGAAGCACCGCTTTTTATCGCAGAGGAAGAAGGAGCTTTTTTGCTGAAGCGCCTGAACGAAGCTTTTTCAAAGCTCTG 
167 GACAAGAAGCGTTTTTCAAAGAGGAGCAATTACTTCATTTTTCCTATCGCATGGACAGCGCTATTTTTATTCCAATTT 
168 TATTCTGGAGCTTTTTTGAAACTGAAAGACAGAGAGCTTTTTGTTAAGGCACTCCTCCCATTGTTTTTAAGGATCAGG 
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Table S6: Sequences of the staple strands for SnR without any modification.   

Sl. Sequence  Sl. Sequence 
1 CTATCAGGGCGCCGCTACAG   73 GAGCAGACTGGTCGCGGAGCCCTCAGCCTCA 
2 TTGTGGCGCAGTGTTGTTCC   74 GAGAACGCCTGCCCAGCGATGACCAAGCTGA 
3 GATTCAATCCATCCTGGGCT   75 GGTGTCCAAAGCAGCTAAGTTGGTCTCAATC 
4 ATTCCTTCTACCCTGGCCGC   76 GCTGGCAATCAGGTCGTCGAGATTACCGAGT 
5 GCCAGCAAGCTGAGACTGTG   77 CAGAGCAGAGAAGATTTCTCTGCACTGAGGA 
6 CAGCAAGGATGAAGTCCGAC   78 CCAGCTCATCCTCCACGTCTATTCAGGCGGT 
7 CCCTCACCATCTCTCGACCA   79 GAGAAGTAGTTTAGCGAGACTGGCGCCATCT 
8 AACTGACTTGCCAGACGCTG   80 CAGTCTCACAGTCAACCAATCCATGTCTAAT 
9 GACCTACTTGGAGAGTTGCC   81 TCTTCTATCTGGATGGAGGGTTGCCGTGATT 

10 CCAAGCGCGGTGCTTCCGAG   82 GTCAGCAACGCCAATCTCATCTGCTTCATCG 
11 CTGAAGGAGATTTCGACGCT   83 GAGACGATTTCCCTCGCTTCTACAGGCCGGA 
12 ACTGGAGCCAGCCCAAGGCC   84 ATCAAAAGCGAAATCGGCAAAATCTTTTTGG 
13 CCGGTATTCTCGTCGAAACC   85 GGTCGAGGTCACCCAAATCAAGTCCTTATAA 
14 CGCAACTCACCCTTGGAGGG   86 ACTGAGAAAGAGTCTCTCTCAGAGTCAAGAA 
15 GATTGGAAGGAGATTTCCGC   87 TCAGGTCTGAGCCGCCTTGTTTCATCAGGTC 
16 GTCCGCTTCGGACATGTCTG   88 TCTGAAGGATCTTCCGCCCTCATCGTCAGAG 
17 TACGGAGCTATGGCCGCAGC   89 GTATGCATTTCGCCCTGCATTTCCAAGAGTC 
18 TTCGGCCCAGGGAGAAGAAG   90 AAGTGATCCTCACTTGAAGGATTCCAAGGAC 
19 GTATTACCGGCATCTGTTCG   91 CTGATCGACAACATCCTGGAGAACAGGCTGG 
20 CCTCCACAAGTTACGAAGCC   92 GCCTGGAACAAGTGCACACCACCGCCTTGAC 
21 ACCATCCGCGGATTCTCGAC   93 ACAGGCTAACAAGTGTTACCTCAAAGATTGG 
22 AATTGATCGCACCCAACCTT   94 TGCTGATTGCATTCAACAGAATCTAGGTCGT 
23 AGCTGGACCGGGTGGATGAA   95 CCTCCTCTGTATCGAGGCCCAGCCCACATTG 
24 GTAACCACGCAAGTGTAGCGGTCACGATGAC  96 CTGCAAATAAGCAGGATGAAGCTGTATTCAG 
25 TGTCACCAACGCAAGAAGCTGGTCGCTGCGC  97 AGAAAGTGGCAGAACCTCAACCAACGCTGCC 
26 CAGGGATTTGGGCCTTCTACGAAGGGGAAGA  98 GAAAAACCGTGGCGCGTGGATCCAAACGAAACGT

CAAAGGGC 27 AAGCGAAAGTGGCGAGAAAGGAAAGTTCCAG  
28 GAGGAGCATGGCACGACCGCCTCACCCCGAT  99 GGACGCCGCTAGTTTGGAACAAGAGTCCACTCTGT

GTTTCGA 29 TTAGAGCTAACCCTAAAGGGAGCGGAAAGTG  
30 GGTTAAGGTGCAGCTGCACCCTTGAGGTGCT  100 CAGAACAGAGGTGGCAACCTTGAAGATCGCTTTCT

GAGAACA 31 CAGTAATCAGATCCTCGTCGTGCGCAGCCTG  
32 CAGTTGCCGACTCCCAGCAGAAGACTAGCAT  101 AATATGTCCGCTTTCTGAGGTTGTTTCAAAGATAT

CCTGGAT 33 CTTGGCTAGTGAGCAGGAATTTCTCAGGGAC  
34 AGACTGAGTGCTCGAACGCATCCAACTGGCG  102 CCAAGGAAATCTCAATCGATTATCCCGAGCGACCT

ATGAGTA 35 TGGTGGTCGAATGGGATACCTTCCCCTCTGG  
36 CTCCAAGAGATGTACTTCATTATCATCTGCC  103 CCTCCAGCATCACACCTGTTGCGTTCAGATGCTTCT

CTCTCG 37 GCTGCCTGATGGTGTACGAATACTCTGACCT  
38 CCATTGGACTGGAGGGAGGCTCATGGCTGCT  104 CAGCTCCTGGGGAGCGCGACGCATATCTGCCGACT

GAGAGGC 39 CCAGGCCACAACTCCGGTGCAAGCAAACCAC  
40 CAGAACCTCTGATTCACTACGGCCCTGACAC  105 AACTGAACTCCCAGCATCGTCACAGAGGTTAGCCT

CTCGGCA 41 AATGGGTTTTCACACCCTGCATTGCGACAAC  
42 GGAGTTGGTCACTGCTGCTGGCCGGCCAAGT  106 TTCGCACTAAGATACCATCGTGGCCAAGGCTTTGG

ATCACCT 43 TCACCGTCTACGAACAAGTCCGCGACGCTCT  
44 TAAGCTCATGCCGGCGGTAGGTTGAAGATCT  107 TCTTTCTTGGCAGAAGACAGAGCTGGAGAGGTGTC

TATGAAG 45 ACCTCTTGTGGGGCTCATCAAGCGGAAGGCA  
46 CCTGTTCTGGTCAGCCATATGCATGGCGGCC  108 GGTGTCAGAAAGGAACATCTCCAAGGAAATTGTC

GGTCAGAA 47 GCGAACATGAGGTCTGCTGGGCAGGAGCCGT  
48 GCAGTATAGACACAGCTGGTGAACCTGGCAC  109 CTTTGGAGGACACGCTATGTGGTCCAGATTGCGGC

TTGTACA 49 TGGTAAGAACCCATACGGTCCAGAAATTGGA  
50 CACTGATCTGTGGGGCGTGGGTGCCACATCT  110 AACACAGAGTTGGCTGAACGATCTGGCCCTGAGG

ACCCAGGT 51 CTGGAGAAGGGTCTGCCTCGCGGTGTGTTCA  
52 TGAAGGACACAATAGATGCCTCCTGTCACCC  111 CGCAGGCATTAGAAGTTGTGCCATTCAAGAATTGA

CTACCCA 53 GATCACTGCCGCGGAGAACACCTGCAGTCCT  
54 GCCAAGCTGAGGTGCAGCCTCTGGCAAATAT  112 GCTGATCAAGAGCATCATGACAGATATCAAGCGC

ACCATGAA 55 AAGATTGTCCAATCTGAGGTGGATGAACGAG  
56 AGGAAACTGAAGACAAGGTCAGCAGAGGAGA  113 GGAACTCGCCGAGGAGTGGACCAAGTCTGCCATC

ACTGCCCT 57 GAAAGAACGAGGTGGTCAAGATCTCTGGGAA  
58 GATCCCAACTGTTCAAGAATAAAGTCCTGCG  114 TTGCAAAGCTCTTTATCACCTACTTGTCCGCATCCA

CGAGTC 59 CTTGATGGACATCCTGGAGGGCGGTTCATTT  
60 CAGCTCACCGTTTGCCCTTTCCTCGATAGAA  115 GGACGGCTTCAAGAACTCCGTCGATCCTGATCAGG

CATCACA 61 AGAGGAAACTGAAGAAGACCGAGATCGATCC  
62 TGTACCCTAGATGGATGGCGTGGAAGAATCT  116 ACTGCTGCTGATATTATCCTCACCTCTGTGTTAGAA

TTTGTT 63 CTGCTGGAACTGGCCAAACTCGAGCCAGTTC  
64 GCACTAGGACGAGGAGTTTCGCCTTAAGCTG  117 TCGAACCTGTCGCAGGCTCTTTAGAGATAAGTGGC

GCCTACC 65 CTCCAACAGGAAGAACAGAAGACGTTCCTGA  
66 ATTAAAGATTTACCGAAGATGTGGTCAAGAA  118 GGGTGAAGTGATTATCCATAACATCGACGTGTCAC

GCGCCCA 67 CGATCTGAACGAACTCAAGCAATAGAACGCA  
68 CCCGCCCTTTCATGATCAATTGCGCCATCAC  119 ATATGTCCAGCCTGGAGATGATCAACTCCCTGGTC

CTGGAGT 69 AGATCCTGGACCCTTCTCTGTTCAGAGCAAT  
70 GAAGTCTATATCAACTCTGTCTGTTGCGTGA  120 TTGATTAATCCTGAATCGCAAGGCTGGCGAACAGC

TGAAGTG 71 CAACCGGACAGCTGCTGAAGGAGTTCGATGA  
72 ACGAGTTCTGCAGAGATGCCAGCGGCCCAAA    
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Sl. Sequence 
121 AGGCTCAGGAGTTTTTACTATCAAAGCAATCAGTCCTTTTTTCCTGAAGACT 
122 GGTTTACCTCGTTTTTAACCAATCTTCAGATTCAACATTTTTGGGTGGATGA 
123 GACCTGCTGGATTTTTGATCTTGGGCCCTCAAGAAGCTTTTTTGTTTGCTGG 
124 CGAACACAAGATTTTTGATGGAATGCCCCTCCCAAAGTTTTTAGGGCTCAGT 
125 ACCATTGCCACTTTTTCTCATGGCAAATTTCACAACCTTTTTACCCGCTCAG 
126 GCTGGCTCTATTTTTTGGTTCAGGTGGATGATTACTCTTTTTACATTACTTC 
127 CTTCCGCCTCGTTTTTAAGAACCTAAGTTGACAGCGATTTTTGTTCCAGTAC 
128 TTCAAGGTGATTTTTTTGGGGCTCTGGGCACTCCAGATTTTTATAAGCAGGA 
129 AGAAGGTCAGCTTTTTTTGTTCCAGCAGGATCAATGGTTTTTATTCAGTGTG 
130 TGCCGTAAAGCTTTTTACTAAATCGGTGACGGGGAAATTTTTGCCGGCGAAC 
131 TATCCCTATCCTTTTTTGAAGTACGTGCTGGATCTGTTTTTTTCCGCTTGCT 
132 GTATCTTTGACTTTTTACCTCTTGGGCTGAAGCACCGTTTTTCATCGCAGAG 
133 TTCCTCAAGAGTTTTTCTTCCTGCTGTGCACCTGAGTTTTTTCTCTCAGAAA 
134 GAAGAAGATTCTTTTTCCGAGATGTTCAACGACAAGATTTTTAGCGCAAAGA 
135 AACACGTCTTGTTTTTCAACTCGCCGTGGAGGACTATTTTTTCAATTCGTCC 
136 GCTGTCCTCTGTTTTTGCGAGGTGCCGAGATAAGATCTTTTTATCGACTATA 
137 AGGGAATCTGTTTTTTGGAGGAACTGGAACGCTAAGATTTTTGAGCATCAAC 
138 GGCCTGGAGAATTTTTGTTTGACCTGCTGATCTGGAATTTTTGTCTGAAGGT 
139 GGAGGAGGATATTTTTAGAAGATCCAGACATTGGCTATTTTTCTTCTCAGGG 
140 TTCAAGGCCGATTTTTCCAGCTGATGCCAGAATTGTTTTTTTCCAGGAGAAC 
141 AAGGACAATCGTTTTTCGTCACAACCTAAGGTGCCCTTTTTTTGTCCAATAA 
142 GCTGACCTGAATTTTTAGATCTGAACGTCAAGCAGCTTTTTTGAACCAAATC 
143 TGAAGATGGGCTTTTTCTGGGAGGCACAGAGAGCGTTTTTTTAAGGCACTCG 
144 GAGATGAAGAATTTTTGACCCTGGAGCGCAGCTCTCATTTTTGGGAGCTGTG 
145 GATTACCGTGTTTTTTCTATGCAGGATGTCAGGGAGGTTTTTACATTGCTACAATTTCAGAGCTTTTTAGGACCTCAG 
146 ACATCGTCAACTTTTTCAGGTGGGCGTCACCATACTATTTTTTAAAGGCTTTCGCCGAACTGGTTTTTACGAATATTT 
147 AGCACATTACTTTTTTGCAATGAAGTTGCTGACCATCTTTTTCTGGACCAATCTGGAGGAGAATTTTTGCGCAGCGCC 
148 CTCCTAGCCAGTTTTTTACATGACCTAAGAAGAAGGATTTTTGCTGCTGAAGGCTGAACGAAGTTTTTCCAAAGCTCT 
149 ACTCGCTGAGTTTTTTCTGCTTCAAATCAATAATATGTTTTTTACAGGTTCTTGTGACATGGGTTTTTGAGCCAGGCA 
150 CTGGGACTGTTTTTTTTCGCTATGACTTATGTCCTCGTTTTTAAATCGTGGCAATTTGAAGAATTTTTCCATAGCATC 
151 CGAACAGTTGCTTTTTAGACCATCTAATTGTTGGCGCTTTTTTAAGGAACTGTTCTGACGATTTTTTTTGGAAGTGAC 
152 CTGCCTTCCCTTTTTTGTACCAGACTATTAAAGAACGTTTTTTGGACTCCAAAGAGAGACCACTTTTTATGGTCTTGT 
153 AACTCGAGGCATTTTTTGCGGTACCCAATAGCCCGAGTTTTTATAGGGTTGACCTACTACAACTTTTTAACAGCATGT 
154 GGAGCGGGCGCTTTTTTAGGGCGCTGCACACCCGCCGTTTTTCGCTTAATGCGATGGCCCACTTTTTTACGTGAACCA 
155 ACTGCTGTTCGTTTTTGTGACCTGCTTTTGAGGAGTTTTTTTTCTGATGAATTTCTGTGATGATTTTTCTGTCAAGCT 
156 AAGATTGACGATTTTTCGAACTCAAACGCCGTGGGTATTTTTATATCAAACCTGCCACCAGACTTTTTGTTATCCGCG 
157 GCAAGACCTTGTTTTTATCATCCAGGCTGTTGCGCAGTTTTTAGATTTGGTGCTGCTCCTCCCTTTTTATTGAAGGAT 
158 TGTTCAATTACTTTTTTTCACCTATCATGGACAGCGCTTTTTTAATTCCAATCCATAAGAAGTTTTTTGCCAGGTCCT 
159 CCAGATTGTGGTTTTTCTTCCATGTCCCACCAGGTTTTTTTTACATCAATTGTCGTTTACACTTTTTTCCACTCACTG 
160 AATCCCAACCCTTTTTATTCATTCCAAAGGACGTGATTTTTTCAAGAAGGGCGGACATTCTGTTTTTTTGTTCCACGA 
161 CCAATATCCAGTTTTTTACTCTCACGCAAGCCGGCCTTTTTTGGAAAGCAACCTGGAAGAACTTTTTTCCTCAATTCT 
162 ACTGGTTATCTTTTTTTGCAATCCCGAGGCTACTGAGTTTTTTGGCTGAAGAAACCAGCAAGATTTTTCTCCAACTTC 
163 GTCTCTGAATCTTTTTAGACTAAAGCAATCTTATAAGTTTTTCTGCAAATCTCCAACATGAGATTTTTAACCCGATTT 
164 GGAGACATGTTTTTTTGCGCAAAGCCTTCATGGATCGTTTTTATCAAGAGAGCTGATCAGCTCTTTTTCCTGCAGCAC 
165 GGAGCTGAAACTTTTTTGAAAGCACTAAGCACTCAGGTTTTTGAACTGGATTGACTATGAGGATTTTTCTCCCAGAGC 
166 GAAGCAGTTGATTTTTGGTTCTACATATTGAGTCCTGTTTTTTGCTCAGATTCCAAGAAATGGTTTTTCCAATGAAGA 
167 CCAGATTGTGGTTTTTCTTCCATGTCCCACCAGGTTTTTTTTACATCAATTGTCGTTTACACTTTTTTCCACTCACTG 
168 TGCTTGGCCGATTTTTACAGATCAAGTCACTCCCTGCTTTTTACCAGATTGACTAACATCGACTTTTTACATCTTCCG 
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Modified Staple Sequences of SnL and SnR 
 

Table S7: Sequences of the modified staple strands for SnL of square 1 and 2 for dimer and 1D 
chain structure. The position “*X” was modified with the extension of TTGTTGTTGTTGTTG 
or CAACAACAACAACAA complementary strands.    

Location Original staple sequence at square corner Modified staple sequence 
Square Corner 

1 

1 

I.CACACCCGCCGTTTTTCGCTTAATGCGGGAATCTGTG 
TTTTTGAGGAACTGC 

I.CACACCCGCCGTTTTTCGCTTAATGCGGGA
ATCTGTG - *X 

II.CAAGGCTCAGGTTTTTAGACTATCAAAACGCACTGGTT
TTTTTATCTTGCAAAGCGGGCGCTATTTTTGGGCGCTGGC 

II.GAGGAACTGCCAAGGCTCAGGTTTTTAGA
CTATCAA 

 III.AACGCACTGGTTTTTTTATCTTGCAAAGC
GGGCGCTATTTTTGGGCGCTGGC 

2 

I.AGAAATTTCAGTTTTTAGCAGGACCTGAACGCTAAGAT
TTTTGAGCATCAAC 

I.AGAAATTTCAGTTTTTAGCAGGACCTGAAC
GCTAAGA - *X 

II.CCAATATCCAGTTTTTTACTCTCACGAGCAAGCCGGCT
TTTTCTGGAAAGCAAACTGGAAGAATTTTTCTCCTCAATT 

II.GAGCATCAACCCAATATCCAGTTTTTTACT
CTCACG 

 III.AGCAAGCCGGCTTTTTCTGGAAAGCAAAC
TGGAAGAATTTTTCTCCTCAATT 

3 

I.TATCTTTGACATTTTTCCTCTTGGGTCTCACTGCTGATTT
TTCCATCCTGGA 

I.GCCACCAGACGTTTTTTTATCCGCGATATC
TTTGACA - *X 

II.AGTTCCTGGAGTTTTTGAGAAGCGCAAACCGGACGCA
TTTTTGCTCTCAGGGGCCACCAGACGTTTTTTTATCCGCG 

II.CCTCTTGGGTCTCACTGCTGATTTTTCCAT
CCTGGA 

 III.AGTTCCTGGAGTTTTTGAGAAGCGCAAAC
CGGACGCATTTTTGCTCTCAGGG 

4 

I.AGAGAGACCACTTTTTATGGTCTTGTGCATTCTGTGATT
TTTTGACTGTCAA  

I.TCAAGAAGGACTTTTTAATCGCGTCAGTCA
GGGAGGA - *X 

II.ATCGACTATGATTTTTGGACTCCCAGTCAAGAAGGACT
TTTTAATCGCGTCAGTCAGGGAGGATTTTTCATTGCTACT 

II.CATTGCTACTAGAGAGACCACTTTTTATGG
TCTTGT 

 III.GCATTCTGTGATTTTTTGACTGTCAAATC
GACTATGATTTTTGGACTCCCAG 

2 

1 

I.TGCATCCAGAATTTTTTTGTTCCAGGGTCGGAGACATTT
TTTGTTGCGCAAA 

I.AATCCCTGATCTTTTTAGCTCCCTGCGCCTG
TTCAAG - *X 

II.GCCTTCATGGATTTTTTCGATCAAGAAATCCCTGATCT
TTTTAGCTCCCTGCGCCTGTTCAAGTTTTTGCCGACCAGC 

II.GCCGACCAGCTGCATCCAGAATTTTTTTGT
TCCAGG 

 III.GTCGGAGACATTTTTTGTTGCGCAAAGCC
TTCATGGATTTTTTCGATCAAGA 

2 

AAGAATTTGAATTTTTGAACCATAGCTCAAGGTGATTTTT
TTGGGGCTCTGA 

I.AAGACGCACTATTTTTTTACTTCTCTCTCCA
AAGATC - *X 

AAGACGCACTATTTTTTTACTTCTCTCTCCAAAGATCTTT
TTAGCAGAGGCTCGCGAACAGTTTTTTTGCAGACCATC 

II.AGCAGAGGCTCGCGAACAGTTTTTTTGCA
GACCATC 

 III.AAGAATTTGAATTTTTGAACCATAGCTCA
AGGTGATTTTTTTGGGGCTCTGA 

3 

ACACGTCTTGCTTTTTAACTCGCCGGAGGACTATCAATTT
TTTTCGTCCACC 

I.CACCACCAGGTTTTTTTTACATCAATACAC
GTCTTGC - *X 

TCCTCTGGCGATTTTTGGTGCCCGGCATCCAGATTGTTTT
TTGGCTTCCATGCACCACCAGGTTTTTTTTACATCAAT 

II.AACTCGCCGGAGGACTATCAATTTTTTTCG
TCCACC 

 III.TCCTCTGGCGATTTTTGGTGCCCGGCATC
CAGATTGTTTTTTGGCTTCCATG 

4 

CTGCCACTCGCTTTTTTGAGTCTGCTCAAGATCAATATTT
TTATATGTACAG 

I.AAGGAATCTTATTTTTTAAGCTGCAACTGC
CACTCGC - *X 

GCTGGAGACATTTTTTTGGCTACTTCTCGAGTCTCTGTTT
TTAATCAGACTAAAGGAATCTTATTTTTTAAGCTGCAA 

II.TGAGTCTGCTCAAGATCAATATTTTTATAT
GTACAG 

 III.GCTGGAGACATTTTTTTGGCTACTTCTCG
AGTCTCTGTTTTTAATCAGACTA 

 
  



SUPPLEMENTARY INFORMATION 

33 
 

Table S8: Sequences of the modified staple strands for SnL of square 1-4 for 2D structure. The 
strands shown in bold are the extension of complementary DNA strands.    

Location Original staple sequence at square corner Modified staple sequence 
Square Corner 

1 

1 

I.CACACCCGCCGTTTTTCGCTTAATGCGGGAATCTGTG 
TTTTTGAGGAACTGC 

I.CACACCCGCCGTTTTTCGCTTAATGCGGGA
ATCTGTG - TTAATCCTCGTCAAT 

II.CAAGGCTCAGGTTTTTAGACTATCAAAACGCACTGGTT
TTTTTATCTTGCAAAGCGGGCGCTATTTTTGGGCGCTGGC 

II.GAGGAACTGCCAAGGCTCAGGTTTTTAGA
CTATCAA 

 III.AACGCACTGGTTTTTTTATCTTGCAAAGC
GGGCGCTATTTTTGGGCGCTGGC 

2 

I.AGAAATTTCAGTTTTTAGCAGGACCTGAACGCTAAGAT
TTTTGAGCATCAAC 

I.AGAAATTTCAGTTTTTAGCAGGACCTGAAC
GCTAAGA - AATTCAGTCCCTTAA 

II.CCAATATCCAGTTTTTTACTCTCACGAGCAAGCCGGCT
TTTTCTGGAAAGCAAACTGGAAGAATTTTTCTCCTCAATT 

II.GAGCATCAACCCAATATCCAGTTTTTTACT
CTCACG 

 III.AGCAAGCCGGCTTTTTCTGGAAAGCAAAC
TGGAAGAATTTTTCTCCTCAATT 

3 

I.TATCTTTGACATTTTTCCTCTTGGGTCTCACTGCTGATTT
TTCCATCCTGGA 

I.GCCACCAGACGTTTTTTTATCCGCGATATC
TTTGACA - AAAGCTTGTAGAGAA 

II.AGTTCCTGGAGTTTTTGAGAAGCGCAAACCGGACGCA
TTTTTGCTCTCAGGGGCCACCAGACGTTTTTTTATCCGCG 

II.CCTCTTGGGTCTCACTGCTGATTTTTCCAT
CCTGGA 

 III.AGTTCCTGGAGTTTTTGAGAAGCGCAAAC
CGGACGCATTTTTGCTCTCAGGG 

4 

I.AGAGAGACCACTTTTTATGGTCTTGTGCATTCTGTGATT
TTTTGACTGTCAA  

I.TCAAGAAGGACTTTTTAATCGCGTCAGTCA
GGGAGGA - ACAATGATTCAGGTA 

II.ATCGACTATGATTTTTGGACTCCCAGTCAAGAAGGACT
TTTTAATCGCGTCAGTCAGGGAGGATTTTTCATTGCTACT 

II.CATTGCTACTAGAGAGACCACTTTTTATGG
TCTTGT 

 III.GCATTCTGTGATTTTTTGACTGTCAAATC
GACTATGATTTTTGGACTCCCAG 

2 

1 

I.TGCATCCAGAATTTTTTTGTTCCAGGGTCGGAGACATTT
TTTGTTGCGCAAA 

I.AATCCCTGATCTTTTTAGCTCCCTGCGCCTG
TTCAAG - TTAATCCTCGTCAAT 

II.GCCTTCATGGATTTTTTCGATCAAGAAATCCCTGATCT
TTTTAGCTCCCTGCGCCTGTTCAAGTTTTTGCCGACCAGC 

II.GCCGACCAGCTGCATCCAGAATTTTTTTGT
TCCAGG 

 III.GTCGGAGACATTTTTTGTTGCGCAAAGCC
TTCATGGATTTTTTCGATCAAGA 

2 

AAGAATTTGAATTTTTGAACCATAGCTCAAGGTGATTTTT
TTGGGGCTCTGA 

I.AAGACGCACTATTTTTTTACTTCTCTCTCCA
AAGATC - AATTCAGTCCCTTAA 

AAGACGCACTATTTTTTTACTTCTCTCTCCAAAGATCTTT
TTAGCAGAGGCTCGCGAACAGTTTTTTTGCAGACCATC 

II.AGCAGAGGCTCGCGAACAGTTTTTTTGCA
GACCATC 

 III.AAGAATTTGAATTTTTGAACCATAGCTCA
AGGTGATTTTTTTGGGGCTCTGA 

3 

ACACGTCTTGCTTTTTAACTCGCCGGAGGACTATCAATTT
TTTTCGTCCACC 

I.CACCACCAGGTTTTTTTTACATCAATACAC
GTCTTGC - AAAGCTTGTAGAGAA 

TCCTCTGGCGATTTTTGGTGCCCGGCATCCAGATTGTTTT
TTGGCTTCCATGCACCACCAGGTTTTTTTTACATCAAT 

II.AACTCGCCGGAGGACTATCAATTTTTTTCG
TCCACC 

 III.TCCTCTGGCGATTTTTGGTGCCCGGCATC
CAGATTGTTTTTTGGCTTCCATG 

4 

CTGCCACTCGCTTTTTTGAGTCTGCTCAAGATCAATATTT
TTATATGTACAG 

I.AAGGAATCTTATTTTTTAAGCTGCAACTGC
CACTCGC - ACAATGATTCAGGTA 

GCTGGAGACATTTTTTTGGCTACTTCTCGAGTCTCTGTTT
TTAATCAGACTAAAGGAATCTTATTTTTTAAGCTGCAA 

II.TGAGTCTGCTCAAGATCAATATTTTTATAT
GTACAG 

 III.GCTGGAGACATTTTTTTGGCTACTTCTCG
AGTCTCTGTTTTTAATCAGACTA 

3 

1 

I.GCTCTGCCTTCTTTTTCCTGTACCAGCACCTACTACATT
TTTACAACAGCAT 

I.CACCTACTACATTTTTACAACAGCATGCTT
CGGCAAG - TTAATCCTCGTCAAT 

II.GCTTCGGCAAGTTTTTACCTTGATCATCCAACAGGAGT
TTTTGAGGATAAGACAAAGGGCACTTTTTTCCAGAATAA 

II.ACCTTGATCATCCAACAGGAGTTTTTGAG
GATAAGA 

 III.CAAAGGGCACTTTTTTCCAGAATAAGGCT
CTGCCTTCTTTTTCCTGTACCAG 

2 

I.GTACCCTCTGTTTTTTTGCGCAGAGAAGATTGGAGATTT
TTTAAGATCATCG 

I.CTCACCATCCATTTTTACATGAGAAAGTAC
CCTCTGT - AATTCAGTCCCTTAA 

II.ACTAGGAATCCTTTTTCAACCCATTCGAGGTTAATTTTT
TTTCACAACCACCCTCACCATCCATTTTTACATGAGAAA 

II.TGCGCAGAGAAGATTGGAGATTTTTTAAG
ATCATCG 

 III.ACTAGGAATCCTTTTTCAACCCATTCGAG
GTTAATTTTTTTTCACAACCACC 

3 

I.GCAGCTGATCTTTTTTGGAAGTCTGACGCGAACACAAT
TTTTGAGATGGAAT 

I.CGCTGCACCTGTTTTTAGTCTCTCAGTGCC
GGCCTGG - AAAGCTTGTAGAGAA 

II.AACCCTCCCAATTTTTAGAGGGCTCACGCTGCACCTGT
TTTTAGTCTCTCAGTGCCGGCCTGGTTTTTAGAAGTTTGA 

II.AGAAGTTTGAGCAGCTGATCTTTTTTGGA
AGTCTGA 

 III.CGCGAACACAATTTTTGAGATGGAATAAC
CCTCCCAATTTTTAGAGGGCTCA 

4 

I.GTGCCGTAAAGTTTTTCACTAAATCGGACGGGGAAAGT
TTTTCCGGCGAACG 

I.GCTCACAGGCTTTTTTACTGAGTGGCGTGA
TCAACCA- *X 

II.GCTCACAGGCTTTTTTACTGAGTGGCGTGATCAACCAT
TTTTGCAAGACTCCAAGAAGGTCAGTTTTTCTTGTTCCAG 

II.GCAAGACTCCAAGAAGGTCAGTTTTTCTT
GTTCCAG 

 III.GTGCCGTAAAGTTTTTCACTAAATCGGAC
GGGGAAAGTTTTTCCGGCGAACG 
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4 

1 

I.TGGCTGGCTCTTTTTTATGGTTCAGGTCGATGATTACTT
TTTTCACATTACT 

I.TGGCTGGCTCTTTTTTATGGTTCAGGTCGAT
GATTAC- TTAATCCTCGTCAAT 

II.CTGGGACTGTTTTTTTTCGCTATGACTTATGTCCTCGTT
TTTAAATCGTGGCTTGTTGGCGCTTTTTTAAGGAACTGC 

II.TCACATTACTCTGGGACTGTTTTTTTTCGC
TATGAC 

 III.TTATGTCCTCGTTTTTAAATCGTGGCTTGT
TGGCGCTTTTTTAAGGAACTGC 

2 

I.CAGACCAGATTTTTTTCAACAGGGTGAGGACATCGTCT
TTTTAACCAGGTGG 

I.GACTCACCATATTTTTCTATAAAGGCAAAC
TCGCCGA- AATTCAGTCCCTTAA 

II.GACTCACCATATTTTTCTATAAAGGCAAACTCGCCGAT
TTTTACTGGACGAAAAGTGGGTTTATTTTTCCTCGAACCA 

II.ACTGGACGAAAAGTGGGTTTATTTTTCCTC
GAACCA 

 III.CAGACCAGATTTTTTTCAACAGGGTGAGG
ACATCGTCTTTTTAACCAGGTGG 

3 

I.TGGCCCTGGAGTTTTTATGAAGAAGACGATGACCTGCT
TTTTTGGAGATCTT 

I.CGATGACCTGCTTTTTTGGAGATCTTCTCA
CCTCAAG- AAAGCTTGTAGAGAA 

II.CTCACCTCAAGTTTTTAAGCTGTTTGAGTCTAAGCACT
TTTTATTACTGCAATCAAGAATAAGTTTTTGTGCCCTTGT 

II.AAGCTGTTTGAGTCTAAGCACTTTTTATTA
CTGCAA 

 III.TCAAGAATAAGTTTTTGTGCCCTTGTTGG
CCCTGGAGTTTTTATGAAGAAGA 

4 

GACGTGGTCAATTTTTGCAGCTGAACCTGGAAGAAGCTT
TTTAGTTGAGGTT 

I.GACGTGGTCAATTTTTGCAGCTGAACCTGG
AAGAAGC- ACAATGATTCAGGTA 

AGATGGTTGACTTTTTAGCGAGTTCCAAGCTCGTTTATTT
TTCACTCCACTCGCTATGAAGATTTTTTGGGCCTGGGA 

II.AGTTGAGGTTAGATGGTTGACTTTTTAGCG
AGTTCC 

 III.AAGCTCGTTTATTTTTCACTCCACTCGCTA
TGAAGATTTTTTGGGCCTGGGA 
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Table S9: Sequences of the modified staple strands for SnR of square 1 and 2 for dimer and 1D 
chain structure. The position “*X” was modified with the extension of TTGTTGTTGTTGTTG 
or CAACAACAACAACAA complementary strands. 

Location Original staple sequence at square corner Modified staple sequence 
Square Corner 

1 

1 

I.AGGCTCAGGAGTTTTTACTATCAAAGCAATCAGTCCTTT
TTTCCTGAAGACT 

I.AGGCTCAGGAGTTTTTACTATCAAAGCAAT
CAGTCCT - *X 

II.GATTACCGTGTTTTTTCTATGCAGGATGTCAGGGAGGT
TTTTACATTGCTACAATTTCAGAGCTTTTTAGGACCTCAG 

II.CCTGAAGACTGATTACCGTGTTTTTTCTAT
GCAGGA 

 III.TGTCAGGGAGGTTTTTACATTGCTACAAT
TTCAGAGCTTTTTAGGACCTCAG 

2 

I.GGTTTACCTCGTTTTTAACCAATCTTCAGATTCAACATT
TTTGGGTGGATGA 

I.CGCCGAACTGGTTTTTACGAATATTTGGTT
TACCTCG - *X 

II.ACATCGTCAACTTTTTCAGGTGGGCGTCACCATACTAT
TTTTTAAAGGCTTTCGCCGAACTGGTTTTTACGAATATTT 

II.AACCAATCTTCAGATTCAACATTTTTGGGT
GGATGA 

 III.ACATCGTCAACTTTTTCAGGTGGGCGTCA
CCATACTATTTTTTAAAGGCTTT 

3 

I.GACCTGCTGGATTTTTGATCTTGGGCCCTCAAGAAGCTT
TTTTGTTTGCTGG 

I.TGCTGACCATCTTTTTCTGGACCAATCTGG
AGGAGAA - *X 

II.AGCACATTACTTTTTTGCAATGAAGTTGCTGACCATCT
TTTTCTGGACCAATCTGGAG 

II.GCGCAGCGCCGACCTGCTGGATTTTTGAT
CTTGGGC 

 III.CCTCAAGAAGCTTTTTTGTTTGCTGGAGC
ACATTACTTTTTTGCAATGAAGT 

4 

I.CGAACACAAGATTTTTGATGGAATGCCCCTCCCAAAGT
TTTTAGGGCTCAGT  

I.AAGAAGAAGGATTTTTGCTGCTGAAGGCT
GAACGAAG - *X 

II.CTCCTAGCCAGTTTTTTACATGACCTAAGAAGAAGGAT
TTTTGCTGCTGAAGGCTGAACGAAGTTTTTCCAAAGCTCT 

II.CCAAAGCTCTCGAACACAAGATTTTTGAT
GGAATGC 

 III.CCCTCCCAAAGTTTTTAGGGCTCAGTCTC
CTAGCCAGTTTTTTACATGACCT 

2 

1 

I.ACCATTGCCACTTTTTCTCATGGCAAATTTCACAACCTT
TTTACCCGCTCAG 

I.TCAATAATATGTTTTTTACAGGTTCTTGTGA
CATGGG - *X 

II.ACTCGCTGAGTTTTTTCTGCTTCAAATCAATAATATGTT
TTTTACAGGTTCTTGTGACATGGGTTTTTGAGCCAGGCA 

II.GAGCCAGGCAACCATTGCCACTTTTTCTCA
TGGCAA 

 III.ATTTCACAACCTTTTTACCCGCTCAGACT
CGCTGAGTTTTTTCTGCTTCAAA 

2 

I.GCTGGCTCTATTTTTTGGTTCAGGTGGATGATTACTCTT
TTTACATTACTTC 

I.CTGGGACTGTTTTTTTTCGCTATGACTTATG
TCCTCG - *X 

II.CTGGGACTGTTTTTTTTCGCTATGACTTATGTCCTCGTT
TTTAAATCGTGGCAATTTG 

II.AAATCGTGGCAATTTGAAGAATTTTTCCAT
AGCATC 

 III.GCTGGCTCTATTTTTTGGTTCAGGTGGAT
GATTACTCTTTTTACATTACTTC 

3 

I.CTTCCGCCTCGTTTTTAAGAACCTAAGTTGACAGCGATT
TTTGTTCCAGTAC 

I.CGAACAGTTGCTTTTTAGACCATCTAATTG
TTGGCGC - *X 

II.CGAACAGTTGCTTTTTAGACCATCTAATTGTTGGCGCT
TTTTTAAGGAACTGTTCTGACGATTTTTTTTGGAAGTGAC 

II.TAAGGAACTGTTCTGACGATTTTTTTTGGA
AGTGAC 

 III.CTTCCGCCTCGTTTTTAAGAACCTAAGTT
GACAGCGATTTTTGTTCCAGTAC 

4 

I.TTCAAGGTGATTTTTTTGGGGCTCTGGGCACTCCAGATT
TTTATAAGCAGGA 

I.AGAGAGACCACTTTTTATGGTCTTGTTTCA
AGGTGAT - *X 

II.CTGCCTTCCCTTTTTTGTACCAGACTATTAAAGAACGTT
TTTTGGACTCCAAAGAGAGACCACTTTTTATGGTCTTGT 

II.TGGGGCTCTGGGCACTCCAGATTTTTATAA
GCAGGA 

 III.CTGCCTTCCCTTTTTTGTACCAGACTATTA
AAGAACGTTTTTTGGACTCCAA 

 III.GTATCTTTGACTTTTTACCTCTTGGGCTGA
AGCACCGTTTTTCATCGCAGAG 
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Table S10: Sequences of the modified staple strands for SnR of square 1-4 for 2D structure. 
The strands shown in bold are the extension of complementary DNA strands. 

Location Original staple sequence at square corner Modified staple sequence 
Square Corner 

1 

1 

I.AGGCTCAGGAGTTTTTACTATCAAAGCAATCAGTCCTTT
TTTCCTGAAGACT 

I.AGGCTCAGGAGTTTTTACTATCAAAGCAAT
CAGTCCT - ATTGACGAGGATTAA 

II.GATTACCGTGTTTTTTCTATGCAGGATGTCAGGGAGGT
TTTTACATTGCTACAATTTCAGAGCTTTTTAGGACCTCAG 

II.CCTGAAGACTGATTACCGTGTTTTTTCTAT
GCAGGA 

 III.TGTCAGGGAGGTTTTTACATTGCTACAAT
TTCAGAGCTTTTTAGGACCTCAG 

2 

I.GGTTTACCTCGTTTTTAACCAATCTTCAGATTCAACATT
TTTGGGTGGATGA 

I.CGCCGAACTGGTTTTTACGAATATTTGGTT
TACCTCG - TACCTGAATCATTGT 

II.ACATCGTCAACTTTTTCAGGTGGGCGTCACCATACTAT
TTTTTAAAGGCTTTCGCCGAACTGGTTTTTACGAATATTT 

II.AACCAATCTTCAGATTCAACATTTTTGGGT
GGATGA 

 III.ACATCGTCAACTTTTTCAGGTGGGCGTCA
CCATACTATTTTTTAAAGGCTTT 

3 

I.GACCTGCTGGATTTTTGATCTTGGGCCCTCAAGAAGCTT
TTTTGTTTGCTGG 

I.TGCTGACCATCTTTTTCTGGACCAATCTGG
AGGAGAA - TTCTCTACAAGCTTT 

II.AGCACATTACTTTTTTGCAATGAAGTTGCTGACCATCT
TTTTCTGGACCAATCTGGAG 

II.GCGCAGCGCCGACCTGCTGGATTTTTGAT
CTTGGGC 

 III.CCTCAAGAAGCTTTTTTGTTTGCTGGAGC
ACATTACTTTTTTGCAATGAAGT 

4 

I.CGAACACAAGATTTTTGATGGAATGCCCCTCCCAAAGT
TTTTAGGGCTCAGT  

I.AAGAAGAAGGATTTTTGCTGCTGAAGGCT
GAACGAAG - TTAAGGGACTGAATT 

II.CTCCTAGCCAGTTTTTTACATGACCTAAGAAGAAGGAT
TTTTGCTGCTGAAGGCTGAACGAAGTTTTTCCAAAGCTCT 

II.CCAAAGCTCTCGAACACAAGATTTTTGAT
GGAATGC 

 III.CCCTCCCAAAGTTTTTAGGGCTCAGTCTC
CTAGCCAGTTTTTTACATGACCT 

2 

1 

I.ACCATTGCCACTTTTTCTCATGGCAAATTTCACAACCTT
TTTACCCGCTCAG 

I.TCAATAATATGTTTTTTACAGGTTCTTGTGA
CATGGG - ATTGACGAGGATTAA 

II.ACTCGCTGAGTTTTTTCTGCTTCAAATCAATAATATGTT
TTTTACAGGTTCTTGTGACATGGGTTTTTGAGCCAGGCA 

II.GAGCCAGGCAACCATTGCCACTTTTTCTCA
TGGCAA 

 III.ATTTCACAACCTTTTTACCCGCTCAGACT
CGCTGAGTTTTTTCTGCTTCAAA 

2 

I.GCTGGCTCTATTTTTTGGTTCAGGTGGATGATTACTCTT
TTTACATTACTTC 

I.CTGGGACTGTTTTTTTTCGCTATGACTTATG
TCCTCG - TACCTGAATCATTGT 

II.CTGGGACTGTTTTTTTTCGCTATGACTTATGTCCTCGTT
TTTAAATCGTGGCAATTTG 

II.AAATCGTGGCAATTTGAAGAATTTTTCCAT
AGCATC 

 III.GCTGGCTCTATTTTTTGGTTCAGGTGGAT
GATTACTCTTTTTACATTACTTC 

3 

I.CTTCCGCCTCGTTTTTAAGAACCTAAGTTGACAGCGATT
TTTGTTCCAGTAC 

I.CGAACAGTTGCTTTTTAGACCATCTAATTG
TTGGCGC - TTCTCTACAAGCTTT 

II.CGAACAGTTGCTTTTTAGACCATCTAATTGTTGGCGCT
TTTTTAAGGAACTGTTCTGACGATTTTTTTTGGAAGTGAC 

II.TAAGGAACTGTTCTGACGATTTTTTTTGGA
AGTGAC 

 III.CTTCCGCCTCGTTTTTAAGAACCTAAGTT
GACAGCGATTTTTGTTCCAGTAC 

4 

I.TTCAAGGTGATTTTTTTGGGGCTCTGGGCACTCCAGATT
TTTATAAGCAGGA 

I.AGAGAGACCACTTTTTATGGTCTTGTTTCA
AGGTGAT - TTAAGGGACTGAATT 

II.CTGCCTTCCCTTTTTTGTACCAGACTATTAAAGAACGTT
TTTTGGACTCCAAAGAGAGACCACTTTTTATGGTCTTGT 

II.TGGGGCTCTGGGCACTCCAGATTTTTATAA
GCAGGA 

 III.CTGCCTTCCCTTTTTTGTACCAGACTATTA
AAGAACGTTTTTTGGACTCCAA 

3 

1 

I.AGAAGGTCAGCTTTTTTTGTTCCAGCAGGATCAATGGTT
TTTATTCAGTGTG 

I.AGGATCAATGGTTTTTATTCAGTGTGAACT
CGAGGCA - ATTGACGAGGATTAA 

II.AACTCGAGGCATTTTTTGCGGTACCCAATAGCCCGAGT
TTTTATAGGGTTGACCTACTACAACTTTTTAACAGCATGT 

II.TGCGGTACCCAATAGCCCGAGTTTTTATA
GGGTTGA 

 III.CCTACTACAACTTTTTAACAGCATGTAGA
AGGTCAGCTTTTTTTGTTCCAGC 

2 

I.TGCCGTAAAGCTTTTTACTAAATCGGTGACGGGGAAAT
TTTTGCCGGCGAAC 

I.GATGGCCCACTTTTTTACGTGAACCATGCC
GTAAAGC - TACCTGAATCATTGT 

II.GGAGCGGGCGCTTTTTTAGGGCGCTGCACACCCGCCGT
TTTTCGCTTAATGCGATGGCCCACTTTTTTACGTGAACCA 

II.ACTAAATCGGTGACGGGGAAATTTTTGCC
GGCGAAC 

 III.GGAGCGGGCGCTTTTTTAGGGCGCTGCAC
ACCCGCCGTTTTTCGCTTAATGC 

3 

I.TATCCCTATCCTTTTTTGAAGTACGTGCTGGATCTGTTT
TTTTCCGCTTGCT 

I.TTTGAGGAGTTTTTTTTCTGATGAATTTCTG
TGATGA - TTCTCTACAAGCTTT 

II.ACTGCTGTTCGTTTTTGTGACCTGCTTTTGAGGAGTTTT
TTTTCTGATGAATTTCTGTGATGATTTTTCTGTCAAGCT 

II.CTGTCAAGCTTATCCCTATCCTTTTTTGAA
GTACGT 

 III.GCTGGATCTGTTTTTTTCCGCTTGCTACTG
CTGTTCGTTTTTGTGACCTGCT 

4 

I.GTATCTTTGACTTTTTACCTCTTGGGCTGAAGCACCGTT
TTTCATCGCAGAG 

I.AAGATTGACGATTTTTCGAACTCAAACGCC
GTGGGTA - TTAAGGGACTGAATT 

II.AAGATTGACGATTTTTCGAACTCAAACGCCGTGGGTAT
TTTTATATCAAACCTGCCACCAGACTTTTTGTTATCCGCG 

II.ATATCAAACCTGCCACCAGACTTTTTGTTA
TCCGCG 

 III.GTATCTTTGACTTTTTACCTCTTGGGCTGA
AGCACCGTTTTTCATCGCAGAG 
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4 

1 

I.TTCCTCAAGAGTTTTTCTTCCTGCTGTGCACCTGAGTTT
TTTCTCTCAGAAA 

I.CTGTTGCGCAGTTTTTAGATTTGGTGCTGCT
CCTCCC - ATTGACGAGGATTAA 

II.GCAAGACCTTGTTTTTATCATCCAGGCTGTTGCGCAGT
TTTTAGATTTGGTGCTGCTCCTCCCTTTTTATTGAAGGAT 

II.ATTGAAGGATTTCCTCAAGAGTTTTTCTTC
CTGCTG 

 III.TGCACCTGAGTTTTTTCTCTCAGAAAGCA
AGACCTTGTTTTTATCATCCAGG 

2 

I.GAAGAAGATTCTTTTTCCGAGATGTTCAACGACAAGAT
TTTTAGCGCAAAGA 

I.CAACGACAAGATTTTTAGCGCAAAGATGTT
CAATTAC - TACCTGAATCATTGT 

II.TGTTCAATTACTTTTTTTCACCTATCATGGACAGCGCTT
TTTTAATTCCAATCCATAAGAAGTTTTTTGCCAGGTCCT 

II.TTCACCTATCATGGACAGCGCTTTTTTAAT
TCCAAT 

 III.CCATAAGAAGTTTTTTGCCAGGTCCTGAA
GAAGATTCTTTTTCCGAGATGTT 

3 

I.AACACGTCTTGTTTTTCAACTCGCCGTGGAGGACTATTT
TTTCAATTCGTCC 

I.AACACGTCTTGTTTTTCAACTCGCCGTGGA
GGACTAT - TTCTCTACAAGCTTT 

II.CCAGATTGTGGTTTTTCTTCCATGTCCCACCAGGTTTTT
TTTACATCAATTGTCGTTTACACTTTTTTCCACTCACTG 

II.CAATTCGTCCGTCCTGTCTTTTTTTTCCCTG
GTGGA 

 III.AAGACGCACTATTTTTTTACTTCTCTCTCC
AAAGATCTTTTTAGCAGAGGCT 

4 

I.GCTGTCCTCTGTTTTTGCGAGGTGCCGAGATAAGATCTT
TTTATCGACTATA 

I.GGACATTCTGTTTTTTTGTTCCACGAGCTGT
CCTCTG - TTAAGGGACTGAATT 

II.AATCCCAACCCTTTTTATTCATTCCAAAGGACGTGATT
TTTTCAAGAAGGGCGGACATTCTGTTTTTTTGTTCCACGA 

II.GCGAGGTGCCGAGATAAGATCTTTTTATC
GACTATA 

 III.AATCCCAACCCTTTTTATTCATTCCAAAG
GACGTGATTTTTTCAAGAAGGGC 

 
 


