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Viability assays

For viability assays, cells were seeded at a density of 50,000 cells/mL into clear bottom, 
black walled, tissue culture treated 96 well plates (BD Lifesciences). Cells were allowed 
to grow for 24 hours and then treated with origami particles as described above before 
being washed twice in PBS (+,+). Calcein AM (invitrogen) or propdium iodide (Sigma 
Aldrich) was diluted to 1 µM in PBS (+,+) and added to the cells. Cells were incubated 
for 20-30min @ 37 °C before fluorescence was read on a Spectramax plate reader. % 
viable cells were determined by comparing to untreated control cells.

Inhibitor studies

For inhibitor studies, cells were seeded into 96 well tissue culture plates as described 
above. Before adding DNA origami particles, cells were pre-incubated for 30 min with 3 
mM amiloride (Sigma) or 80 µM dynasore (kindly provided by Tom Kirchhausen) diluted 
in serum-free media. Following the 30 min pre-incubation, the media was exchanged for 
serum-free cell media containing 3 mM amiloride or 80 µM dynasore as well as 24hb-L 
particles at a 1 nM concentration and incubated for 1 hour. 10 minuted before the end of 
the incubation time, transferrin was added to a final concentration of 625 nM (50 µg/ml). 
Cells were then treated with DNAse I as described and analyzed by flow cytometry.



Fig. S1: Zoomed out TEM images of DNA origami designs. A = p3024-6hb-ring, 
B = p7308-6hb-ring, C = p3024-6hb, D = p7308-6hb, E = p3024-24hb, F = p7308-24hb,
G = p7308-48hb, and H = p7308-6hb-octahedron, scale bars are 100 nm.
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Figure S2: Normalized uptake as a function of “compactness”, here defined as
(accessible surface area)/(effective volume)    , where accessible surface area is the
surface area of the origami nanostructure that can bind to the cell surface. For the ring
and octahedron designs this is equivalent to the surface area of the thin_rod of the same
molecular weight divided by 2. Effective volume for solid objects is defined as their
(maximum dimension)  × width. For the rings and octahedron, it is 4 × (radius)  .
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Figure S3: Normalized uptake as a function of aspect ratio. Here, aspect ratio is defined
as (maximum dimension)/(2nd largest dimension) or, for the ring shapes diameter/height.
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Table S1: Accessible surface area (ASA), effective volume (EV), “compactness”, aspect 
ratio of the DNA origami nanostructures.

accessible 
surface area 
(ASA) [nm2]

effective 
volume (EV)

[nm3]

“compactness” 
= ASA/(EV)0.73

aspect 
ratio

internalized 
fraction

[%]

ring-S 2.0 × 103 1.1 × 105 4.0 × 10-1 8.0 × 100 3.1 × 101

ring-L 4.7 × 103 1.4 × 106 1.5 × 10-1 1.9 × 101 2.8 × 101

thin_rod-S 2.0 × 103 1.1 × 105 4.0 × 10-1 8.0 × 100 5.0 × 101

thin_rod-L 4.7 × 103 1.4 × 106 1.5 × 10-1 1.9 × 101 2.2 × 101

thick_rod-S 2.2 × 103 2.5 × 104 1.3 × 101 2.7 × 101 4.5 × 101

thick_rod-L 5.1 × 103 1.4 × 105 8.4 × 10-1 6.7 × 101 4.4 × 101

block-L 3.8 × 103 3.7 × 104 1.7 × 101 2.4 × 101 8.5 × 101

octahedron-L 4.7 × 103 6.3 × 104 1.4 × 101 1.0 × 101 6.7 × 101
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Figure S4: Interalized fraction versus “compactness”. Internalized fraction is defined
as the ratio of non-DNAse I sensitive fluorescence to total cell-associated fluorescence
(see empty and filled bars in Fig. 4). “Compactness” is defined as described in Fig. S2.
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Figure S5: Interalized fraction versus aspect ratio. The internalization fraction is defined

as the ratio of non-DNAse I sensitive fluorescence to total cell-associated fluorescence

(see empty and filled bars in Fig. 4). Aspect ratio is defined as described in Fig. S3.
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Fig. S6:  Viability of HUVECs after treatment with 200 fmole ring-S. Error bars represent
standard deviation of triplicates.
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Fig. S7:  Uptake of thick_rod-L and transferrin with and without pharmacological inhibitor
treatment. Means were calculated from three independent experiments. Error bars
represent standard deviation.
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Table S2. DNA sequence of p3024 scaffold.

CCCGGTACCCAATTCGCCCTATAGTGAGTCGTATTACGCGCGCTCACTGGCCGTCG
TTTTACAACGTCGTGACTGGGAAAACCCTGGCGTTACCCAACTTAATCGCCTTGCA
GCACATCCCCCTTTCGCCAGCTGGCGTAATAGCGAAGAGGCCCGCACCGATCGCC
CTTCCCAACAGTTGCGCAGCCTGAATGGCGAATGGGACGCGCCCTGTAGCGGCGC
ATTAAGCGCGGCGGGTGTGGTGGTTACGCGCAGCGTGACCGCTACACTTGCCAGC
GCCCTAGCGCCCGCTCCTTTCGCTTTCTTCCCTTCCTTTCTCGCCACGTTCGCCGG
CTTTCCCCGTCAAGCTCTAAATCGGGGGCTCCCTTTAGGGTTCCGATTTAGTGCTTT
ACGGCACCTCGACCCCAAAAAACTTGATTAGGGTGATGGTTCACGTAGTGGGCCAT
CGCCCTGATAGACGGTTTTTCGCCCTTTGACGTTGGAGTCCACGTTCTTTAATAGTG
GACTCTTGTTCCAAACTGGAACAACACTCAACCCTATCTCGGTCTATTCTTTTGATTT
ATAAGGGATTTTGCCGATTTCGGCCTATTGGTTAAAAAATGAGCTGATTTAACAAAAA
TTTAACGCGAATTTTAACAAAATATTAACGCTTACAATTTAGGTGGCACTTTTCGGGG
AAATGTGCGCGGAACCCCTATTTGTTTATTTTTCTAAATACATTCAAATATGTATCCGC
TCATGAGACAATAACCCTGATAAATGCTTCAATAATATTGAAAAAGGAAGAGTATGAG
TATTCAACATTTCCGTGTCGCCCTTATTCCCTTTTTTGCGGCATTTTGCCTTCCTGTT
TTTGCTCACCCAGAAACGCTGGTGAAAGTAAAAGATGCTGAAGATCAGTTGGGTGC
ACGAGTGGGTTACATCGAACTGGATCTCAACAGCGGTAAGATCCTTGAGAGTTTTC
GCCCCGAAGAACGTTTTCCAATGATGAGCACTTTTAAAGTTCTGCTATGTGGCGCG
GTATTATCCCGTATTGACGCCGGGCAAGAGCAACTCGGTCGCCGCATACACTATTCT
CAGAATGACTTGGTTGAGTACTCACCAGTCACAGAAAAGCATCTTACGGATGGCAT
GACAGTAAGAGAATTATGCAGTGCTGCCATAACCATGAGTGATAACACTGCGGCCAA
CTTACTTCTGACAACGATCGGAGGACCGAAGGAGCTAACCGCTTTTTTGCACAACA
TGGGGGATCATGTAACTCGCCTTGATCGTTGGGAACCGGAGCTGAATGAAGCCATA
CCAAACGACGAGCGTGACACCACGATGCCTGTAGCAATGGCAACAACGTTGCGCA
AACTATTAACTGGCGAACTACTTACTCTAGCTTCCCGGCAACAATTAATAGACTGGAT
GGAGGCGGATAAAGTTGCAGGACCACTTCTGCGCTCGGCCCTTCCGGCTGGCTG
GTTTATTGCTGATAAATCTGGAGCCGGTGAGCGTGGGTCTCGCGGTATCATTGCAG
CACTGGGGCCAGATGGTAAGCCCTCCCGTATCGTAGTTATCTACACGACGGGGAGT
CAGGCAACTATGGATGAACGAAATAGACAGATCGCTGAGATAGGTGCCTCACTGATT
AAGCATTGGTAACTGTCAGACCAAGTTTACTCATATATACTTTAGATTGATTTAAAACT
TCATTTTTAATTTAAAAGGATCTAGGTGAAGATCCTTTTTGATAATCTCATGACCAAAA
TCCCTTAACGTGAGTTTTCGTTCCACTGAGCGTCAGACCCCGTAGAAAAGATCAAA
GGATCTTCTTGAGATCCTTTTTTTCTGCGCGTAATCTGCTGCTTGCAAACAAAAAAA
CCACCGCTACCAGCGGTGGTTTGTTTGCCGGATCAAGAGCTACCAACTCTTTTTCC
GAAGGTAACTGGCTTCAGCAGAGCGCAGATACCAAATACTGTCCTTCTAGTGTAGC
CGTAGTTAGGCCACCACTTCAAGAACTCTGTAGCACCGCCTACATACCTCGCTCTG
CTAATCCTGTTACCAGTGGCTGCTGCCAGTGGCGATAAGTCGTGTCTTACCGGGTT
GGACTCAAGACGATAGTTACCGGATAAGGCGCAGCGGTCGGGCTGAACGGGGGG
TTCGTGCACACAGCCCAGCTTGGAGCGAACGACCTACACCGAACTGAGATACCTAC
AGCGTGAGCTATGAGAAAGCGCCACGCTTCCCGAAGGGAGAAAGGCGGACAGGT
ATCCGGTAAGCGGCAGGGTCGGAACAGGAGAGCGCACGAGGGAGCTTCCAGGGG
GAAACGCCTGGTATCTTTATAGTCCTGTCGGGTTTCGCCACCTCTGACTTGAGCGT
CGATTTTTGTGATGCTCGTCAGGGGGGCGGAGCCTATGGAAAAACGCCAGCAACG
CGGCCTTTTTACGGTTCC



TGGCCTTTTGCTGGCCTTTTGCTCACATGTTCTTTCCTGCGTTATCCCCTGATTCTG
TGGATAACCGTATTACCGCCTTTGAGTGAGCTGATACCGCTCGCCGCAGCCGAACG
ACCGAGCGCAGCGAGTCAGTGAGCGAGGAAGCGGAAGAGCGCCCAATACGCAAA
CCGCCTCTCCCCGCGCGTTGGCCGATTCATTAATGCAGCTGGCACGACAGGTTTC
CCGACTGGAAAGCGGGCAGTGAGCGCAACGCAATTAATGTGAGTTAGCTCACTCAT
TAGGCACCCCAGGCTTTACACTTTATGCTTCCGGCTCGTATGTTGTGTGGAATTGTG
AGCGGATAACAATTTCACACAGGAAACAGCTATGACCATGATTACGCCAAGCGCGC
AATTAACCCTCACTAAAGGGAACAAAAGCTGGAGCTCCACCGCGGTGGCGGCCGC
TCTAGAACTAGTGGATCCGTAAATCAATGACTTACGCGCACCGAAAGGTGCGTATTG
TCTATAGCCCCCTCAGCCACGAATTCGTCTGACGACGACAAGACAAGCTTGCGTGT
GAATTCCCTGGCTTCTCCTGAGAAA



Table S3. DNA sequence of p7308 scaffold.

AATGCTACTACTATTAGTAGAATTGATGCCACCTTTTCAGCTCGCGCCCCAAATGAAA
ATATAGCTAAACAGGTTATTGACCATTTGCGAAATGTATCTAATGGTCAAACTAAATCT
ACTCGTTCGCAGAATTGGGAATCAACTGTTATATGGAATGAAACTTCCAGACACCGT
ACTTTAGTTGCATATTTAAAACATGTTGAGCTACAGCATTATATTCAGCAATTAAGCTC
TAAGCCATCCGCAAAAATGACCTCTTATCAAAAGGAGCAATTAAAGGTACTCTCTAAT
CCTGACCTGTTGGAGTTTGCTTCCGGTCTGGTTCGCTTTGAAGCTCGAATTAAAAC
GCGATATTTGAAGTCTTTCGGGCTTCCTCTTAATCTTTTTGATGCAATCCGCTTTGCT
TCTGACTATAATAGTCAGGGTAAAGACCTGATTTTTGATTTATGGTCATTCTCGTTTTC
TGAACTGTTTAAAGCATTTGAGGGGGATTCAATGAATATTTATGACGATTCCGCAGTA
TTGGACGCTATCCAGTCTAAACATTTTACTATTACCCCCTCTGGCAAAACTTCTTTTG
CAAAAGCCTCTCGCTATTTTGGTTTTTATCGTCGTCTGGTAAACGAGGGTTATGATAG
TGTTGCTCTTACTATGCCTCGTAATTCCTTTTGGCGTTATGTATCTGCATTAGTTGAAT
GTGGTATTCCTAAATCTCAACTGATGAATCTTTCTACCTGTAATAATGTTGTTCCGTTA
GTTCGTTTTATTAACGTAGATTTTTCTTCCCAACGTCCTGACTGGTATAATGAGCCAG
TTCTTAAAATCGCATAAGGTAATTCACAATGATTAAAGTTGAAATTAAACCATCTCAAG
CCCAATTTACTACTCGTTCTGGTGTTTCTCGTCAGGGCAAGCCTTATTCACTGAATG
AGCAGCTTTGTTACGTTGATTTGGGTAATGAATATCCGGTTCTTGTCAAGATTACTCT
TGATGAAGGTCAGCCAGCCTATGCGCCTGGTCTGTACACCGTTCATCTGTCCTCTT
TCAAAGTTGGTCAGTTCGGTTCCCTTATGATTGACCGTCTGCGCCTCGTTCCGGCT
AAGTAACATGGAGCAGGTCGCGGATTTCGACACAATTTATCAGGCGATGATACAAAT
CTCCGTTGTACTTTGTTTCGCGCTTGGTATAATCGCTGGGGGTCAAAGATGAGTGTT
TTAGTGTATTCTTTTGCCTCTTTCGTTTTAGGTTGGTGCCTTCGTAGTGGCATTACGT
ATTTTACCCGTTTAATGGAAACTTCCTCATGAAAAAGTCTTTAGTCCTCAAAGCCTCT
GTAGCCGTTGCTACCCTCGTTCCGATGCTGTCTTTCGCTGCTGAGGGTGACGATCC
CGCAAAAGCGGCCTTTAACTCCCTGCAAGCCTCAGCGACCGAATATATCGGTTATG
CGTGGGCGATGGTTGTTGTCATTGTCGGCGCAACTATCGGTATCAAGCTGTTTAAG
AAATTCACCTCGAAAGCAAGCTGATAAACCGATACAATTAAAGGCTCCTTTTGGAGC
CTTTTTTTTGGAGATTTTCAACGTGAAAAAATTATTATTCGCAATTCCTTTAGTTGTTC
CTTTCTATTCTCACTCCGCTGAAACTGTTGAAAGTTGTTTAGCAAAATCCCATACAGA
AAATTCATTTACTAACGTCTGGAAAGACGACAAAACTTTAGATCGTTACGCTAACTAT
GAGGGCTGTCTGTGGAATGCTACAGGCGTTGTAGTTTGTACTGGTGACGAAACTCA
GTGTTACGGTACATGGGTTCCTATTGGGCTTGCTATCCCTGAAAATGAGGGTGGTG
GCTCTGAGGGTGGCGGTTCTGAGGGTGGCGGTTCTGAGGGTGGCGGTACTAAAC
CTCCTGAGTACGGTGATACACCTATTCCGGGCTATACTTATATCAACCCTCTCGACG
GCACTTATCCGCCTGGTACTGAGCAAAACCCCGCTAATCCTAATCCTTCTCTTGAGG
AGTCTCAGCCTCTTAATACTTTCATGTTTCAGAATAATAGGTTCCGAAATAGGCAGGG
GGCATTAACTGTTTATACGGGCACTGTTACTCAAGGCACTGACCCCGTTAAAACTTA
TTACCAGTACACTCCTGTATCATCAAAAGCCATGTATGACGCTTACTGGAACGGTAAA
TTCAGAGACTGCGCTTTCCATTCTGGCTTTAATGAGGATTTATTTGTTTGTGAATATC
AAGGCCAATCGTCTGACCTGCCTCAACCTCCTGTCAATGCTGGCGGCGGCTCTGG
TGGTGGTTCTGGTGGCGGCTCTGAGGGTGGTGGCTCTGAGGGTGGCGGTTCTGA
GGGTGGCGGCTCTGAGGGAGGCGGTTCCGGTGGTGGCTCTGGTTCCGGTGATTT
TGATTATGAAAAGATGGCAAACGCTAATAAGGGGGCTATGACCGAAAATGCCGATGA
AAACGCGCTACAGTCTGACGCTAAAGGCAAACTTGATTCTGTCGCTACTGATTACG



GTGCTGCTATCGATGGTTTCATTGGTGACGTTTCCGGCCTTGCTAATGGTAATGGTG
CTACTGGTGATTTTGCTGGCTCTAATTCCCAAATGGCTCAAGTCGGTGACGGTGATA
ATTCACCTTTAATGAATAATTTCCGTCAATATTTACCTTCCCTCCCTCAATCGGTTGAA
TGTCGCCCTTTTGTCTTTGGCGCTGGTAAACCATATGAATTTTCTATTGATTGTGACA
AAATAAACTTATTCCGTGGTGTCTTTGCGTTTCTTTTATATGTTGCCACCTTTATGTAT
GTATTTTCTACGTTTGCTAACATACTGCGTAATAAGGAGTCTTAATCATGCCAGTTCTT
TTGGGTATTCCGTTATTATTGCGTTTCCTCGGTTTCCTTCTGGTAACTTTGTTCGGCT
ATCTGCTTACTTTTCTTAAAAAGGGCTTCGGTAAGATAGCTATTGCTATTTCATTGTTT
CTTGCTCTTATTATTGGGCTTAACTCAATTCTTGTGGGTTATCTCTCTGATATTAGCGC
TCAATTACCCTCTGACTTTGTTCAGGGTGTTCAGTTAATTCTCCCGTCTAATGCGCTT
CCCTGTTTTTATGTTATTCTCTCTGTAAAGGCTGCTATTTTCATTTTTGACGTTAAACA
AAAAATCGTTTCTTATTTGGATTGGGATAAATAATATGGCTGTTTATTTTGTAACTGGC
AAATTAGGCTCTGGAAAGACGCTCGTTAGCGTTGGTAAGATTCAGGATAAAATTGTA
GCTGGGTGCAAAATAGCAACTAATCTTGATTTAAGGCTTCAAAACCTCCCGCAAGTC
GGGAGGTTCGCTAAAACGCCTCGCGTTCTTAGAATACCGGATAAGCCTTCTATATCT
GATTTGCTTGCTATTGGGCGCGGTAATGATTCCTACGATGAAAATAAAAACGGCTTG
CTTGTTCTCGATGAGTGCGGTACTTGGTTTAATACCCGTTCTTGGAATGATAAGGAA
AGACAGCCGATTATTGATTGGTTTCTACATGCTCGTAAATTAGGATGGGATATTATTTT
TCTTGTTCAGGACTTATCTATTGTTGATAAACAGGCGCGTTCTGCATTAGCTGAACAT
GTTGTTTATTGTCGTCGTCTGGACAGAATTACTTTACCTTTTGTCGGTACTTTATATTC
TCTTATTACTGGCTCGAAAATGCCTCTGCCTAAATTACATGTTGGCGTTGTTAAATAT
GGCGATTCTCAATTAAGCCCTACTGTTGAGCGTTGGCTTTATACTGGTAAGAATTTGT
ATAACGCATATGATACTAAACAGGCTTTTTCTAGTAATTATGATTCCGGTGTTTATTCTT
ATTTAACGCCTTATTTATCACACGGTCGGTATTTCAAACCATTAAATTTAGGTCAGAAG
ATGAAATTAACTAAAATATATTTGAAAAAGTTTTCTCGCGTTCTTTGTCTTGCGATTGG
ATTTGCATCAGCATTTACATATAGTTATATAACCCAACCTAAGCCGGAGGTTAAAAAG
GTAGTCTCTCAGACCTATGATTTTGATAAATTCACTATTGACTCTTCTCAGCGTCTTAA
TCTAAGCTATCGCTATGTTTTCAAGGATTCTAAGGGAAAATTAATTAATAGCGACGATT
TACAGAAGCAAGGTTATTCACTCACATATATTGATTTATGTACTGTTTCCATTAAAAAA
GGTAATTCAAATGAAATTGTTAAATGTAATTAATTTTGTTTTCTTGATGTTTGTTTCATC
ATCTTCTTTTGCTCAGGTAATTGAAATGAATAATTCGCCTCTGCGCGATTTTGTAACT
TGGTATTCAAAGCAATCAGGCGAATCCGTTATTGTTTCTCCCGATGTAAAAGGTACT
GTTACTGTATATTCATCTGACGTTAAACCTGAAAATCTACGCAATTTCTTTATTTCTGT
TTTACGTGCAAATAATTTTGATATGGTAGGTTCTAACCCTTCCATTATTCAGAAGTATA
ATCCAAACAATCAGGATTATATTGATGAATTGCCATCATCTGATAATCAGGAATATGAT
GATAATTCCGCTCCTTCTGGTGGTTTCTTTGTTCCGCAAAATGATAATGTTACTCAAA
CTTTTAAAATTAATAACGTTCGGGCAAAGGATTTAATACGAGTTGTCGAATTGTTTGTA
AAGTCTAATACTTCTAAATCCTCAAATGTATTATCTATTGACGGCTCTAATCTATTAGTT
GTTAGTGCTCCTAAAGATATTTTAGATAACCTTCCTCAATTCCTTTCAACTGTTGATTT
GCCAACTGACCAGATATTGATTGAGGGTTTGATATTTGAGGTTCAGCAAGGTGATGC
TTTAGATTTTTCATTTGCTGCTGGCTCTCAGCGTGGCACTGTTGCAGGCGGTGTTAA
TACTGACCGCCTCACCTCTGTTTTATCTTCTGCTGGTGGTTCGTTCGGTATTTTTAAT
GGCGATGTTTTAGGGCTATCAGTTCGCGCATTAAAGACTAATAGCCATTCAAAAATAT
TGTCTGTGCCACGTATTCTTACGCTTTCAGGTCAGAAGGGTTCTATCTCTGTTGGCC
AGAATGTCCCTTTTATTACTGGTCGTGTGACTGGTGAATCTGCCAATGTAAATAATCC
ATTTCAGACGATTGAGCGTCAAAATGTAGGTATTTCCATGAGCGTTTTTCCTGTTGCA



ATGGCTGGCGGTAATATTGTTCTGGATATTACCAGCAAGGCCGATAGTTTGAGTTCT
TCTACTCAGGCAAGTGATGTTATTACTAATCAAAGAAGTATTGCTACAACGGTTAATTT
GCGTGATGGACAGACTCTTTTACTCGGTGGCCTCACTGATTATAAAAACACTTCTCA
GGATTCTGGCGTACCGTTCCTGTCTAAAATCCCTTTAATCGGCCTCCTGTTTAGCTC
CCGCTCTGATTCTAACGAGGAAAGCACGTTATACGTGCTCGTCAAAGCAACCATAGT
ACGCGCCCTGTAGCGGCGCATTAAGCGCGGCGGGTGTGGTGGTTACGCGCAGCG
TGACCGCTACACTTGCCAGCGCCCTAGCGCCCGCTCCTTTCGCTTTCTTCCCTTCC
TTTCTCGCCACGTTCGCCGGCTTTCCCCGTCAAGCTCTAAATCGGGGGCTCCCTTT
AGGGTTCCGATTTAGTGCTTTACGGCACCTCGACCCCAAAAAACTTGATTTGGGTG
ATGGTTCACGTAGTGGGCCATCGCCCTGATAGACGGTTTTTCGCCCTTTGACGTTG
GAGTCCACGTTCTTTAATAGTGGACTCTTGTTCCAAACTGGAACAACACTCAACCCT
ATCTCGGGCTATTCTTTTGATTTATAAGGGATTTTGCCGATTTCGGAACCACCATCAA
ACAGGATTTTCGCCTGCTGGGGCAAACCAGCGTGGACCGCTTGCTGCAACTCTCT
CAGGGCCAGGCGGTGAAGGGCAATCAGCTGTTGCCCGTCTCACTGGTGAAAAGAA
AAACCACCCTGGCGCCCAATACGCAAACCGCCTCTCCCCGCGCGTTGGCCGATTC
ATTAATGCAGCTGGCACGACAGGTTTCCCGACTGGAAAGCGGGCAGTGAGCGCAA
CGCAATTAATGTGAGTTAGCTCACTCATTAGGCACCCCAGGCTTTACACTTTATGCTT
CCGGCTCGTATGTTGTGTGGAATTGTGAGCGGATAACAATTTCACACAGGAAACAG
CTATGACCATGATTACGAATTCGAGCTCGGTACCCGGGGATCCTTATACGGGTACTA
GCCATGCGTATACGGTCGCTAGCGGACTTGCCTCGCTATCAAAGGTCTAGAGTCGA
CCTGCAGGCATGCAAGCTTGGCACTGGCCGTCGTTTTACAACGTCGTGACTGGGA
AAACCCTGGCGTTACCCAACTTAATCGCCTTGCAGCACATCCCCCTTTCGCCAGCT
GGCGTAATAGCGAAGAGGCCCGCACCGATCGCCCTTCCCAACAGTTGCGCAGCCT
GAATGGCGAATGGCGCTTTGCCTGGTTTCCGGCACCAGAAGCGGTGCCGGAAAGC
TGGCTGGAGTGCGATCTTCCTGAGGCCGATACTGTCGTCGTCCCCTCAAACTGGC
AGATGCACGGTTACGATGCGCCCATCTACACCAACGTGACCTATCCCATTACGGTCA
ATCCGCCGTTTGTTCCCACGGAGAATCCGACGGGTTGTTACTCGCTCACATTTAATG
TTGATGAAAGCTGGCTACAGGAAGGCCAGACGCGAATTATTTTTGATGGCGTTCCTA
TTGGTTAAAAAATGAGCTGATTTAACAAAAATTTAATGCGAATTTTAACAAAATATTAAC
GTTTACAATTTAAATATTTGCTTATACAATCTTCCTGTTTTTGGGGCTTTTCTGATTATC
AACCGGGGTACATATGATTGACATGCTAGTTTTACGATTACCGTTCATCGATTCTCTT
GTTTGCTCCAGACTCTCAGGCAATGACCTGATAGCCTTTGTAGATCTCTCAAAAATA
GCTACCCTCTCCGGCATTAATTTATCAGCTAGAACGGTTGAATATCATATTGATGGTG
ATTTGACTGTCTCCGGCCTTTCTCACCCTTTTGAATCTTTACCTACACATTACTCAGG
CATTGCATTTAAAATATATGAGGGTTCTAAAAATTTTTATCCTTGCGTTGAAATAAAGG
CTTCTCCCGCAAAAGTATTACAGGGTCATAATGTTTTTGGTACAACCGATTTAGCTTT
ATGCTCTGAGGCTTTATTGCTTAATTTTGCTAATTCTTTGCCTTGCCTGTATGATTTAT
TGGATGTT
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TAATA+GGACTCTT GATTTATAAGGG+TTTGCCGATTTCGGC TATTT+CTAAATAC TCAATAATATTGA+AAGGAAGAGTATGA AGTGG+TACATCGA GAACGTTTTCCA+GATGAGCACTTTTAA CTTAC+ATGGCATG CTGCGGCCAACT+CTTCTGACAACGATC TGCCT+AGCAATGG TTCCCGGCAACA+TAATAGACTGGATGG AGATG+AAGCCCTC GAACGAAATAGA+GATCGCTGAGATAGG CTCAT+CCAAAATC AGATCAAAGGAT+TCTTGAGATCCTTTT AGATA+AAATACTG AGCACCGCCTAC+ACCTCGCTCTGCTAA GCCCA+TTGGAGCG AGCGCCACGCTT+CGAAGGGAGAAAGGC CGATT+TGTGATGC TTTTACGGTTCC+GCCTTTTGCTGGCCT GCGAG+AGCGGAAG TTAATGCAGCTG+ACGACAGGTTTCCCG ACAAT+CACACAGG TAAAGGGAACAA+GCTGGAGCTCCACCG
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CGCCCTTTGACG T AATTT AACGCG AAATTT TTTAACAA GGGAAATGTGCG G ATTTT TGCGGC CTTTTT CTTATTCC AAAGATGCTGAA A CAAGA GCCGGG ATTGAC TATCCCGT TTGAGTACTCAC G ATCAT TGGGGG ACAACA TTTTTTGC CATACCAAACGA C GGCTG CCTTCC CTCGGC CTTCTGCG TCTCGCGGTATC G TCATA GTTTAC GACCAA AACTGTCA GGATCTAGGTGA A TACCA CACCGC AAAAAC GCAAACAA TCCGAAGGTAAC T TACCG GTGTCT TAAGTC AGTGGCGA TCGGGCTGAACG G ACGAG GAGCGC ACAGGA GGGTCGGA TCGGGTTTCGCC G ATAAC CTGTGG CTGATT GTTATCCC CCGAACGACCGA G GCTCA GAGTTA TAATGT AACGCAAT CGTATGTTGTGT T CTTAC CAATGA GTAAAT GTGGATCC
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CCCGGTACCCAA+CGCCCTATAGTGAGTCGTATT+GCGCGCTCACTGGCCGTCG+TTACAACGTCGTGACTGGGAA+CCCTGGCGTTACCCAACTT+TCGCCTTGCAGCACATCCCCC+TCGCCAGCTGGCGTAATAG+AAGAGGCCCGCACCGATCGCC+TCCCAACAGTTGCGCAGCC+AATGGCGAATGGGACGCGCCC+TAGCGGCGCATTAAGCGCG+GGGTGTGGTGGTTACGCGCAG+TGACCGCTACACTTGCCAG+CCCTAGCGCCCGCTCCTTTCG+TTCTTCCCTTCCTTTCTCG+ACGTTCGCCGGCTTTCCCCGT+AGCTCTAAATCGGGGGCTC+TTTAGGGTTCCGATTTAGTGC+TACGGCACCTCGACCCCAA+AACTTGATTAGGGTGATGGTT+CGTAGTGGGCCATCGCCCT+TAGAC TCAGCCACGAATTCGT+GACGACGACAAGACAAGCT+CGTGTGAATTCCCTGGCTTCT+TGAGAAA

TCC+TTTGGAAC AGT+TGT TAG+TTG GAC+AGA AAGAATA TAC+ATTTGAATAA TGA+GGA TTG+TCA CAG+TTA CATTTAT GTT+GATCCAGTAG TTA+GCT CAA+ATC AAA+TCT CGGGGCG ATT+CTTACTGTTT ACT+ATA ATG+AGC TCA+GTT TTATCAC CGC+CGTTGTTGTG ATA+TTG GCC+TTA AGT+TTC TAGAGTA AAC+CGATACGGGC GTG+GAT TCC+GTC TGC+GAC CCATAGT ACT+CGTTAAGGAT GAA+AAA GCT+GTG GGT+GAC TCTACGG TAC+TAGAAGGATT ACT+GGC GTG+CTA TTG+GTG AGAGTTC GGT+AGGTCGTTAC CTC+TTC GTA+TAT CTC+GCT CTCATAG GCC+CCTGACGATT TAG+TCC TTT+CCA TGC+GCG GCCGCGT CGT+TGGGCGCTAG GCG+TTG GGG+GAG CAA+CGC AATCGGC GTC+AGCTGTTTTG TAA+ATG GCT+GCG AAT+CGC GAGGGTT GT
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AA CGTGGACTCC GAA TTTTTTAACCAATAGAA TCA CGTCAGC ATAGGGGTTC CAA GGAAATGTTGAATACAA CAC TCGGCGA ACCCAACTGA TGC CCACATAGCAGAACTCG GCG TGATACC TTTCTGTGAC GCT CTCCTTCGGTCCTCCAT TAG CGGCGGT GTGTCACGCT GTG CAACTTTATCCGCCTTC CTG ATTGGTC CAGTGCTGCA CCC TTAATCAGTGAGGCAGG TGC CTACCAA CAAAAAGGAT TAT GATTACGCGCAGAAAAT GCA CAAAGCA CTGCTGAAGC GCT CCACTGGTAACAGGAGC CAG CCGGCAG GCACGAACCC TGT ACCGGATACCTGTCCTG CTT GTTGCCG CAAGTCAGAG GCT GAACATGTGAGCAAAAC AAA GCGCAGG GACTCGCTGC ACT TGCCCGCTTTCCAGTTC CAC CCGCGCT GCTCACAATT TCC GAGCGGCCGCCACCGTA CTA TAGTT
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AAACC TAA ATTTTGT CGTTAAT AAG CCTAAATTGT AGTGCCA AAA CAGGAAGGCG GCAAAAA TGA CGTTTCTGGG TCACCAG CTT CCGAGTTGCA GCGGCGA TAT GAGAATAGTG TCATTCT AAG GCGAGTTACC GATCAAG AAC TCCGGTTCCC ATTCAGC TTC TAAACCAGCC TCAGCAA TTA GGCTCCAGAT GCTCACC CAC TAAAGTATAC ATCAATC TAA AATGAAGTTT AATTAAA TTA AACCACCGCT GCAAACA CCG AGCTCTTGAT AGTTGGT AAG AGTCCAACCA CGTCTTG TAT ATCCGGTAAC GCGCCTT GCT GGAAGCTCCC TCCCCCT GTT GATACCAGGC CTATAAA GGA GGTAATACGA CAAAGGC ACT GTATCAGCTC GCGAGCG GCG CCTAATGAGT TGGGGTG GCC AAAGTGTAAA GAAGCAT CCG TCGGTGCGCG GCACCTT TAC CTATAGACAA GGGGG

G T C T A + A G G G C G A T G G C C C A C T A C G + A A C C A T C A C C C T A A T C A A G T T + T T G G G G T C G A G G T G C C G T A + G C A C T A A A T C G G A A C C C T A A A + G A G C C C C C G A T T T A G A G C T + A C G G G G A A A G C C G G C G A A C G T + C G A G A A A G G A A G G G A A G A A + C G A A A G G A G C G G G C G C T A G G G + C T G G C A A G T G T A G C G G T C A + C T G C G C G T A A C C A C C A C A C C C + C G C G C T T A A T G C G C C G C T A + G G G C G C G T C C C A T T C G C C A T T + G G C T G C G C A A C T G T T G G G A + G G C G A T C G G T G C G G G C C T C T T + C T A T T A C G C C A G C T G G C G A + G G G G G A T G T G C T G C A A G G C G A + A A G T T G G G T A A C G C C A G G G + T T C C C A G T C A C G A C G T T G T A A + C G A C G G C C A G T G A G C G C G C + A A T A C G A C T C A C T A T A G G G C G + T T G G G T A C C G G G T T T C T C A + A G A A G C C A G G G A A T T C A C A C G + A G C T T G T C T T G T C G T C G T C + A C G A A T T C G T G G C T G A

Fig. S8: Illustration of ring-S design. Blue strand is the scaffold strand, green strands are
staple strands, and red strands are handle staple strands. Arrows indicate 3´-end of DNA.



Fig. S9:  Illustration of ring-S design. Blue strand is the scaffold strand, green strands are
staple strands, and red strands are handle staple strands. Arrows indicate 3´-end of DNA.
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GGGCGCGGTAATGATTCCTACGATGAAAATAAAAACGGCTTGCTTGTTCTCGATGAG+CGGTACTTGGTTTAATACCCGTTCTTGGAATGATAAGGAAAGACAGCC+TTATTGATTGGTTTCTACATGCTCGTAAATTAGGATGGGATATTATTT+CTTGTTCAGGACTTATCTATTGTTGATAAACAGGCGCGTTCTGCATTA+TGAACATGTTGTTTATTGTCGTCGTCTGGACAGAATTACTTTACCTTT+TCGGTACTTTATATTCTCTTATTACTGGCTCGAAAATGCCTCTGCCTA+TTACATGTTGGCGTTGTTAAATATGGCGATTCTCAATTAAG+CTACTGTTGAGCGTTGGCTTTATACTGGTAAGAATTTGTATAACGCAT+GATACTAAACAGGCTTTTTCTAGTAATTATGATTCCGGTGTTTATTCT+TTTAACGCCTTATTTATCACACGGTCGGTATTTCAAACCATTAAATTT+GTCAGAAGATGAAATTAACTAAAATATATTTGAAAAAGTTTTCTCGCG+CTTTGTCTTGCGATTGGATTTGCATCAGCATTTACATATAGTTATATA+CCAACCTAAGCCGGAGGTTAAAAAGGTAGTCTCTCAGACCTATGATTT+ATAAATTCACTATTGACTCTTCTCAGCGTCTTAATCTAAGCTATCGCT+GTTTTCAAGGATTCTAAGGGAAAATTAATTAATAGCGACGATTTACAG+GCAAGGTTATTCACTCACATATATTGATTTATGTACTGTTTCCATTAA+AAGGTAATTCAAATGAAATTGTTAAATGTAATTAATTTTGTTTTCTTG+GTTTGTTTCATCATCTTCTTTTGCTCAGGTAATTGAAATGAATAATTC+CTCTGCGCGATTTTGTAACTTGGTATTCAAAGCAATCAGGCGAATCCGT+TTGTTTCTCCCGATGTAAAAGGTACTGTTACTGTATATTCATCTGAC+TAAACCTGAAAATCTACGCAATTTCTTTATTTCTGTTTTACGTGCAAA+ATTTTGATATGGTAGGTTCTAACCCTTCCATTATTCAGAAGTATAATC+AACAATCAGGATTATATTGATGAATTGCCATCATCTGATAATCAGGAA+TGATGATAATTCCGCTCCTTCTGGTGGTTTCTTTGTTCCGCAAAATGA+ATGTTACTCAAACTTTTAAAATTAATAACGTTCGGGCAAA
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AGCCTTCTATATCTGATTTGCTTGCTATT CGCCTCGCGTTCTTAGAATACCGGATA TCCCGCAAGTCGGGAGGTTCGCTAAAA CTAATCTTGATTTAAGGCTTCAAAACC AAATTGTAGCTGGGTGCAAAATAGCAA TCGTTAGCGTTGGTAAGATTCAGGATA CTGGCAAATTAGGCTCTGGAAAGACGC TAAATAATATGGCTGTTTATTTTGTAA AAAAATCGTTTCTTATTTGGATTGGGA TGCTATTTTCATTTTTGACGTTAAACA TTTTTATGTTATTCTCTCTGTAAAGGC AATTCTCCCGTCTAATGCGCTTCCCTG CTCTGACTTTGTTCAGGGTGTTCAGTT TCTCTCTGATATTAGCGCTCAATTACC TGGGCTTAACTCAATTCTTGTGGGTTA TATTTCATTGTTTCTTGCTCTTATTAT AAAGGGCTTCGGTAAGATAGCTATTGC GTTCGGCTATCTGCTTACTTTTCTTAA TTTCCTCGGTTTCCTTCTGGTAACTTT TCTTTTGGGTATTCCGTTATTATTGCG GTAATAAGGAGTCTTAATCATGCCAGT TATTTTCTACGTTTGCTAACATACTGC TTTTATATGTTGCCACCTTTATGTATG ACTTATTCCGTGGTGTCTTTGCGTTTC AATTTTCTATTGATTGTGACAAAATAA TTGTCTTTGGCGCTGGTAAACCATATG TCCCTCAATCGGTTGAATGTCGCCCTT AATAATTTCCGTCAATATTTACCTTCCC GTGACGGTGATAATTCACCTTTAATG GCTCTAATTCCCAAATGGCTCAAGTCG GTAATGGTGCTACTGGTGATTTTGCTG TTGGTGACGTTTCCGGCCTTGCTAATG ATTACGGTGCTGCTATCGATGGTTTCA AAGGCAAACTTGATTCTGTCGCTACTG ATGAAAACGCGCTACAGTCTGACGCTA ATAAGGGGGCTATGACCGAAAATGCCG TTGATTATGAAAAGATGGCAAACGCTA CCGGTGGTGGCTCTGGTTCCGGTGATT AGGGTGGCGGCTCTGAGGGAGGCGGTT GTGGTGGCTCTGAGGGTGGCGGTTCTG GTGGTGGTTCTGGTGGCGGCTCTGAGG CTCCTGTCAATGCTGGCGGCGGCTCTG GTTTGTGAATATCAAGGCCAATCGTCTGACCTGCCTCAAC

A T C T T T A C C T A C A C A T T A C T C A G G C A T T G C A T T T A A A A T A T A T G A G G G T T C T A A A A A T T T T T A T C C T T G C G T T G A A A T A A A G G C T T C T C C C G C A A A A G T A T T A C A G G G T C A T A A T G T T T T T G G T A C A A C C G A T T T A G C T T T A T G C T C T G A G G C T T T A T T G C T T A A T T T T G C T A A T T C T T T G C C T T G C C T G T A T G A T T T A T T G G A T G T T A A T G C T A C T A C T A T T A G T A G A A T T G A T G C C A C C T T T T C A G C T C G C G C C C C A A A T G A A A A T A T A G C T A A A C A G G T T A T T G A C C A T T T G C G A A A T G T A T C T A A T G G T C A A A C T A A A T C T A C T C G T T C G C A G A A T T G G G A A T C A A C T G T T A T A T G G A A T G A A A C T T C C A G A C A C C G T A C T T T A G T T G C A T A T T T A A A A C A T G T T G A G C T A C A G C A T T A T A T T C A G C A A T T A A G C T C T A A G C C A T C C G C A A A A A T G A C C T C T T A T C A A A A G G A G C A A T T A A A G G T A C T C T C T A A T C C T G A C C T G T T G G A G T T T G C T T C C G G T C T G G T T C G C T T T G A A G C T C G A A T T A A A A C G C G A T A T T T G A A G T C T T T C G G G C T T C C T C T T A A T C T T T T T G A T G C A A T C C G C T T T G C T T C T G A C T A T A A T A G T C A G G G T A A A G A C C T G A T T T T T G A T T T A T G G T C A T T C T C G T T T T C T G A A C T G T T T A A A G C A T T T G A G G G G G A T T C A A T G A A T A T T T A T G A C G A T T C C G C A G T A T T G G A C G C T A T C C A G T C T A A A C A T T T T A C T A T T A C C C C C T C T G G C A A A A C T T C T T T T G C A A A A G C C T C T C G C T A T T T T G G T T T T T A T C G T C G T C T G G T A A A C G A G G G T T A T G A T A G T G T T G C T C T T A C T A T G C C T C G T A A T T C C T T T T G G C G T T A T G T A T C T G C A T T A G T T G A A T G T G G T A T T C C T A A A T C T C A A C T G A T G A A T C T T T C T A C C T G T A A T A A T G T T G T T C C G T T A G T T C G T T T T A T T A A C G T A G A T T T T T C T T C C C A A C G T C C T G A C T G G T A T A A T G A G C C A G T T C T T A A A A T C G C A T A A G G T A A T T C A C A A T G A T T A A A G T T G A A A T T A A A C C A T C T C A A G C C C A A T T T A C T A C T C G T T C T G G T G T T T C T C G T C A G G G C A A G C C T T A T T C A C T G A A T G A G C A G C T T T G T T A C G T T G A T T T G G G T A A T G A A T A T C C G G T T C T T G T C A A G A T T A C T

CTTGATGAAGGTCAGCCAGCCTATGCGCCTGGTCTGTACACCGTTCATCTGTCC+TTTCAAAGTTGGTCAGTTCGGTTCCCTTATGATTGACCGTCTGCGCCT+TTCCGGCTAAGTAACATGGAGCAGGTCGCGGATTTCGACACAATTTAT+GGCGATGATACAAATCTCCGTTGTACTTTGTTTCGCGCTTGGTATAAT+CTGGGGGTCAAAGATGAGTGTTTTAGTGTATTCTTTTGCCTCTTTCGT+TAGGTTGGTGCCTTCGTAGTGGCATTACGTATTTTACCCGTTTAATGG+ACTTCCTCATGAAAAAGTCTTTAGTCCTCAAAGCCTCTGTA+CGTTGCTACCCTCGTTCCGATGCTGTCTTTCGCTGCTGAGGGTGACGA+CCGCAAAAGCGGCCTTTAACTCCCTGCAAGCCTCAGCGACCGAATATA+GGTTATGCGTGGGCGATGGTTGTTGTCATTGTCGGCGCAACTATCGGT+CAAGCTGTTTAAGAAATTCACCTCGAAAGCAAGCTGATAAACCGATAC+TTAAAGGCTCCTTTTGGAGCCTTTTTTTTGGAGATTTTCAACGTGAAA+ATTATTATTCGCAATTCCTTTAGTTGTTCCTTTCTATTCTCACTCCGC+AAACTGTTGAAAGTTGTTTAGCAAAATCCCATACAGAAAATTCATTTA+AACGTCTGGAAAGACGACAAAACTTTAGATCGTTACGCTAACTATGAG+CTGTCTGTGGAATGCTACAGGCGTTGTAGTTTGTACTGGTGACGAAAC+AGTGTTACGGTACATGGGTTCCTATTGGGCTTGCTATCCCTGAAAATG+GGTGGTGGCTCTGAGGGTGGCGGTTCTGAGGGTGGCGGTTCTGAGGGT+CGGTACTAAACCTCCTGAGTACGGTGATACACCTATTCCGGGCTATACT+TATCAACCCTCTCGACGGCACTTATCCGCCTGGTACTGAGCAAAACC+GCTAATCCTAATCCTTCTCTTGAGGAGTCTCAGCCTCTTAATACTTTC+GTTTCAGAATAATAGGTTCCGAAATAGGCAGGGGGCATTAACTGTTTA+CGGGCACTGTTACTCAAGGCACTGACCCCGTTAAAACTTATTACCAGT+ACTCCTGTATCATCAAAAGCCATGTATGACGCTTACTGGAACGGTAAA+CAGAGACTGCGCTTTCCATTCTGGCTTTAATGAGGATTTATTT

AACTCGTATTAAATCC ACAAACAATTCGAC GAAGTATTAG+TTT CATTTGAGGATTTA CGTCAATAGA+ATA TAATAGATTAGAGC AGGAGCACTA+AAC TCTAAAATATCTTT AATTGAGGAA+TTA CAACAGTTGAAAGG GGTCAGTTGG+AAT CTCAATCAATATCT CTCAAATATC+ACC TCACCTTGCTGAAC GAAAAATCTA+GCA AGCCAGCAGCAAAT CAGTGCCACG+GAG AACACCGCCTGCAA GAGGCGGTCA+ATT GATAAAACAGAGGT GAACCACCAG+GAA TAAAAATACCGAAC CTAAAACATC+CAT GCGAACTGATAGCC ATTAGTCTTT+TGC ATTTTTGAATGGCT CGTGGCACAG+AAT AAAGCGTAAGAATA AACCCTTCTG+CTG GCCAACAGAGATAG AAAAGGGACA+CTG ACACGACCAGTAAT GCAGATTCAC+GTC GATTATTTACATTG CAATCGTCTG+ATG TACATTTTGACGCT GCTCATGGAA+ACC GCAACAGGAAAAAC TTACCGCCAG+ATT TATCCAGAACAATA CGGCCTTGCT+TAA AGAACTCAAACTAT ACTTGCCTGA+AGA TTAGTAATAACATC GCAATACTTC+TGA AATTAACCGTTGTA TCTGTCCATC+GCA ACCGAGTAAAAGAG ATAATCAGTG+GCC TGAGAAGTGTTTTT GGTACGCCAG+TCC TTTTAGACAGGAAC GGCCGATTAA+GGA GGAGCTAAACAGGA GTTAGAATCA+GCG AACGTGCTTTCCTC TTGACGAGCA+TAT GTACTATGGTTGCT GCCGCTACAG+CGC GCCGCGCTTAATGC GTAACCACCA+CCC CGGTCACGCTGCGC CGCTGGCAAG+TAG AGCGGGCGCTAGGG GAAGAAAGCG+AGG GCGAGAAAGGAAGG AAGCCGGCGA+GTG GAGCTTGACGGGGA GGAGCCCCCG+TTA TCGGAACCCTAAAG CCGTAAAGCA+AAA TTGGGGTCGAGGTG CCCAAATCAA+TTT TACGTGAACCATCA AGGGCGATGG+CAC AAAAACCGTCTATC CAACGTCAAA+GCG AAGAACGTGGACTC AAGAGTCCAC+TTA TTCCAGTTTGGAAC TAGGGTTGAG+TTG AGAATAGCCCGAGA CCCTTATAAA+AAA GAAATCGGCAAAAT TTTGATGGTG+TCC AGGCGAAAATCCTG CCCCAGC

T T T G C C C G A A C G T T A T T A A T T T T A A A A G T T T G A G T A A C A T + T C A T T T T G C G G A A C A A A G A A A C C A C C A G A A G G A G C G G A A T T A T C A T C A + T T C C T G A T T A T C A G A T G A T G G C A A T T C A T C A A T A T A A T C C T G A T T G T T + G A T T A T A C T T C T G A A T A A T G G A A G G G T T A G A A C C T A C C A T A T C A A A A T + T T T G C A C G T A A A A C A G A A A T A A A G A A A T T G C G T A G A T T T T C A G G T T T A + G T C A G A T G A A T A T A C A G T A A C A G T A C C T T T T A C A T C G G G A G A A A C A A + A C G G A T T C G C C T G A T T G C T T T G A A T A C C A A G T T A C A A A A T C G C G C A G A G + G A A T T A T T C A T T T C A A T T A C C T G A G C A A A A G A A G A T G A T G A A A C A A A C + C A A G A A A A C A A A A T T A A T T A C A T T T A A C A A T T T C A T T T G A A T T A C C T T + T T A A T G G A A A C A G T A C A T A A A T C A A T A T A T G T G A G T G A A T A A C C T T G C + C T G T A A A T C G T C G C T A T T A A T T A A T T T T C C C T T A G A A T C C T T G A A A A C + A G C G A T A G C T T A G A T T A A G A C G C T G A G A A G A G T C A A T A G T G A A T T T A T + A A A T C A T A G G T C T G A G A G A C T A C C T T T T T A A C C T C C G G C T T A G G T T G G + T A T A T A A C T A T A T G T A A A T G C T G A T G C A A A T C C A A T C G C A A G A C A A A G + C G C G A G A A A A C T T T T T C A A A T A T A T T T T A G T T A A T T T C A T C T T C T G A C + A A A T T T A A T G G T T T G A A A T A C C G A C C G T G T G A T A A A T A A G G C G T T A A A + A G A A T A A A C A C C G G A A T C A T A A T T A C T A G A A A A A G C C T G T T T A G T A T C + A T G C G T T A T A C A A A T T C T T A C C A G T A T A A A G C C A A C G C T C A A C A G T A G + C T T A A T T G A G A A T C G C C A T A T T T A A C A A C G C C A A C A T G T A A + T A G G C A G A G G C A T T T T C G A G C C A G T A A T A A G A G A A T A T A A A G T A C C G A + A A A G G T A A A G T A A T T C T G T C C A G A C G A C G A C A A T A A A C A A C A T G T T C A + T A A T G C A G A A C G C G C C T G T T T A T C A A C A A T A G A T A A G T C C T G A A C A A G + A A A T A A T A T C C C A T C C T A A T T T A C G A G C A T G T A G A A A C C A A T C A A T A A + G G C T G T C T T T C C T T A T C A T T C C A A G A A C G G G T A T T A A A C C A A G T A C C G + C T C A T C G A G A A C A A G C A A G C C G T T T T T A T T T T C A T C G T A G G A A T C A T T A C C G

CGGTCCA AGAGTTGCAGCAAG TGGCCCTGAG GCC GATTGCCCTTCACC GACGGGCAACAGCT CTTTTCACCAGTGA TTT CAGGGTGGTT TGCGTATTGGGCGC GGGGAGAGGCGGTT GCCAACGCGC GCTGCATTAATGAATCG AACCTGTCGTGCCA CTTTCCAGTCGGGA CCG CGCTCACTGC CATTAATTGCGTTG GAGCTAACTCA GTGCCTAATGAGT GGG AAAGTGTAAAGCCT CGAGCCGGAAGCAT TTCCACACAACATA AA TATCCGCTCAC TGTGAAATTGT GTCATAGCTGTTTCCTG CGTAATCATG ATT GGTACCGAGCTCGA TATAAGGATCCCCG ATGGCTAGTACCCG CGC CCGTATA GGCAAGTCCGCTAGCGA ACCTTTGATAGCGA TCGACTCTAG AGG GCTTGCATGCCTGC ACGGCCAGTGCCAA GTTGTAAAACG CACGAC TTTTCCCAGT GGGTAACGCCAGGG AAGGCGATTAAGTT GATGTGCTGC GGG CCAGCTGGCGAAAG TCGCTATTACG GATCGGTGCGGGCCTCT GGC TGTTGGGAAG TCAGGCTGCGCAAC GCGCCATTCGCCAT ACCAGGCAAA GAA TTCTGGTGCCG CAGCTTTCCGGCACCGC GATCGCACTCCAGC GAA TCGGCCTCAG GGACGACGACAGTA CTGCCAGTTTGAGG AACCGTGCAT GTAGATGGGCGCATCGT TAGGTCACGTTGGT TGACCGTAATGGGA GAT ACAAACGGCG GATTCTCCGTGGGA ACAACCCGTCG ATGTGAGCGAGTA TAA GCTTTCATCAACAT CCTTCCTGTAGCCA TAATTCGCGTCTGG AAA ACGCCATCAA AACCAATAGGA AAATCAGCTCATTTTTT GTT TTAAATTTTT TGTTAAAATTCGCA AAACGTTAATATTT TTTAAATTGT ATA TGTATAAGCAA CCCAAAAACAGGAAGAT ATAATCAGAAAAGC TTG TGTACCCCGG GCATGTCAATCATA TAATCGTAAAACTA CGATGAACGG GGAGCAAACAAGAGAAT TTGCCTGAGAGTCT AGGCTATCAGGTCA CAA GAGAGATCTA GGGTAGCTATTTTT ATTAATGCCGGAGA TAGCTGATAA TTC ATGATATTCAACCG AAATCACCATCAAT GGCCGGAGACAGTC AAAAGGGTGAGAAA

C A A G C A A A T C A G A T A T A G A A G G C T T A T C C G G T A T T C T A A G A A C G C G A G G C G T T T T A G C G A A C C T C C C G A C T T G C G G G A G G T T T T G A A G C C T T A A A T C A A G A T T A G T T G C T A T T T T G C A C C C A G C T A C A A T T T T A T C C T G A A T C T T A C C A A C G C T A A C G A G C G T C T T T C C A G A G C C T A A T T T G C C A G T T A C A A A A T A A A C A G C C A T A T T A T T T A T C C C A A T C C A A A T A A G A A A C G A T T T T T T G T T T A A C G T C A A A A A T G A A A A T A G C A G C C T T T A C A G A G A G A A T A A C A T A A A A A C A G G G A A G C G C A T T A G A C G G G A G A A T T A A C T G A A C A C C C T G A A C A A A G T C A G A G G G T A A T T G A G C G C T A A T A T C A G A G A G A T A A C C C A C A A G A A T T G A G T T A A G C C C A A T A A T A A G A G C A A G A A A C A A T G A A A T A G C A A T A G C T A T C T T A C C G A A G C C C T T T T T A A G A A A A G T A A G C A G A T A G C C G A A C A A A G T T A C C A G A A G G A A A C C G A G G A A A C G C A A T A A T A A C G G A A T A C C C A A A A G A A C T G G C A T G A T T A A G A C T C C T T A T T A C G C A G T A T G T T A G C A A A C G T A G A A A A T A C A T A C A T A A A G G T G G C A A C A T A T A A A A G A A A C G C A A A G A C A C C A C G G A A T A A G T T T A T T T T G T C A C A A T C A A T A G A A A A T T C A T A T G G T T T A C C A G C G C C A A A G A C A A A A G G G C G A C A T T C A A C C G A T T G A G G G A G G G A A G G T A A A T A T T G A C G G A A A T T A T T C A T T A A A G G T G A A T T A T C A C C G T C A C C G A C T T G A G C C A T T T G G G A A T T A G A G C C A G C A A A A T C A C C A G T A G C A C C A T T A C C A T T A G C A A G G C C G G A A A C G T C A C C A A T G A A A C C A T C G A T A G C A G C A C C G T A A T C A G T A G C G A C A G A A T C A A G T T T G C C T T T A G C G T C A G A C T G T A G C G C G T T T T C A T C G G C A T T T T C G G T C A T A G C C C C C T T A T T A G C G T T T G C C A T C T T T T C A T A A T C A A A A T C A C C G G A A C C A G A G C C A C C A C C G G A A C C G C C T C C C T C A G A G C C G C C A C C C T C A G A A C C G C C A C C C T C A G A G C C A C C A C C C T C A G A G C C G C C A C C A G A A C C A C C A C C A G A G C C G C C G C C A G C A T T G A C A G G A G G T T G A G G C A G G T C A G A C G A T T G G C C T T G A T A T T C A C A A

GTAATGTGTAGGTA AATGCAATGCCTGA ATATATTTTA CTC AAATTTTTAGAACC CAACGCAAGGATAA AGAAGCCTTTATTT GGG ATACTTTTGC ATTATGACCCTGTA GTTGTACCAAAAAC AGCTAAATCG TAA AAAGCCTCAGAGCA CAAAATTAAGCAAT AGGCAAAGAATTAG GCA AATCATACAG ATTAACATCCAATA CTAATAGTAGTAGC ATCAATTCTA GGC CGAGCTGAAAAGGT TTTCATTTGGGGCG CTGTTTAGCTATAT AC AATGGTCAATA AGATACATTTCGCA TTAGTTTGACCATT ACGAGTAGAT CGA GATTCCCAATTCTG TCCATATAACAGTT TCTGGAAGTTTCAT GTG CTAAAGTACG TTTTAAATATGCAA TGTAGCTCAACATG AATATAATGC CTG TTAGAGCTTAATTG TTTTTGCGGATGGC TTGATAAGAGGTCA CTT TTAATTGCTC ATTAGAGAGTACCT TCCAACAGGTCAGG GGAAGCAAAC ACC TCAAAGCGAACCAG TTTTAATTCGAGCT CTTCAAATATCGCG AGA GAAGCCCGAA AAAAAGATTAAGAG AAGCGGATTGCATC GTCAGAAGCA ATA TTACCCTGACTATT CAAAAATCAGGTCT GAATGACCATAAAT CGA GTTCAGAAAA AAATGCTTTAAACA ATTGAATCCCCCTC ATAAATATTC GTC AATACTGCGGAATC ACTGGATAGCGTCC AGTAAAATGTTTAG AAT CAGAGGGGGT AAAAGAAGTTTTGC CGAGAGGCTTTTGC ACCAAAATAG AAA ACCAGACGACGATA CATAACCCTCGTTT AAGAGCAACACTAT AGT TACGAGGCAT ACGCCAAAAGGAAT AATGCAGATACATA ACT ACCACATTCA TGAGATTTAGGAAT AAAGATTCATCAGT TTACAGGTAG TTA CTAACGGAACAACA GTTAATAAAACGAA GAAGAAAAATCTAC TGG GTCAGGACGT GGCTCATTATACCA CGATTTTAAGAACT TTACCTTATG GAA ACTTTAATCATTGT ATGGTTTAATTTCA AAATTGGGCTTGAG AGT CAGAACGAGT CTGACGAGAAACAC GAATAAGGCTTGCC CTCATTCAGT CTG TCAACGTAACAAAG ATTCATTACCCAAA TAATCTTGACAAGAACCGGAT

A A T C C T C A T T A A A G C C A G A A T G G A A A G C G C A G T C T C T G + T T T A C C G T T C C A G T A A G C G T C A T A C A T G G C T T T T G A T G A T A C A G G A G T + A C T G G T A A T A A G T T T T A A C G G G G T C A G T G C C T T G A G T A A C A G T G C C C G + T A A A C A G T T A A T G C C C C C T G C C T A T T T C G G A A C C T A T T A T T C T G A A A C + G A A A G T A T T A A G A G G C T G A G A C T C C T C A A G A G A A G G A T T A G G A T T A G C + G G T T T T G C T C A G T A C C A G G C G G A T A A G T G C C G T C G A G A G G G T T G A T A + A G T A T A G C C C G G A A T A G G T G T A T C A C C G T A C T C A G G A G G T T T A G T A C C G + A C C C T C A G A A C C G C C A C C C T C A G A A C C G C C A C C C T C A G A G C C A C C A C C + C A T T T T C A G G G A T A G C A A G C C C A A T A G G A A C C C A T G T A C C G T A A C A C T + G T T T C G T C A C C A G T A C A A A C T A C A A C G C C T G T A G C A T T C C A C A G A C A G + C T C A T A G T T A G C G T A A C G A T C T A A A G T T T T G T C G T C T T T C C A G A C G T T + T A A A T G A A T T T T C T G T A T G G G A T T T T G C T A A A C A A C T T T C A A C A G T T T + G C G G A G T G A G A A T A G A A A G G A A C A A C T A A A G G A A T T G C G A A T A A T A A T + T T T C A C G T T G A A A A T C T C C A A A A A A A A G G C T C C A A A A G G A G C C T T T A A + G T A T C G G T T T A T C A G C T T G C T T T C G A G G T G A A T T T C T T A A A C A G C T T G + A C C G A T A G T T G C G C C G A C A A T G A C A A C A A C C A T C G C C C A C G C A T A A C C + T A T A T T C G G T C G C T G A G G C T T G C A G G G A G T T A A A G G C C G C T T T T G C G G + T C G T C A C C C T C A G C A G C G A A A G A C A G C A T C G G A A C G A G G G T A G C A A C G + T A C A G A G G C T T T G A G G A C T A A A G A C T T T T T C A T G A G G A A G T + C C A T T A A A C G G G T A A A A T A C G T A A T G C C A C T A C G A A G G C A C C A A C C T A + A C G A A A G A G G C A A A A G A A T A C A C T A A A A C A C T C A T C T T T G A C C C C C A G + A T T A T A C C A A G C G C G A A A C A A A G T A C A A C G G A G A T T T G T A T C A T C G C C + A T A A A T T G T G T C G A A A T C C G C G A C C T G C T C C A T G T T A C T T A G C C G G A A + A G G C G C A G A C G G T C A A T C A T A A G G G A A C C G A A C T G A C C A A C T T T G A A A + G G A C A G A T G A A C G G T G T A C A G A C C A G G C G C A T A G G C T G G C T G A C C T T C A T C A
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ATTGCGCCACTATTAAAGA

CAAAGGGCGAAAAA

Fig. S10: Illustration of thin_rod-S design. Blue strand is the scaffold strand, green
strands are staple strands, and red strands are handle staple strands. Arrows indicate
3´-end of DNA.
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T C T T T A A T A G T G G A C T C T T G T T C C A A A C T G G A A C A A C A C T C A T T T A T T T T T C T A A A T A C A T T C A A A T A T G T A T C C G C T C A T G A G A G T G G G T T A C A T C G A A C T G G A T C T C A A C A G C G G T A A G A T C C T T A C G G A T G G C A T G A C A G T A A G A G A A T T A T G C A G T G C T G C C A T T G T A G C A A T G G C A A C A A C G T T G C G C A A A C T A T T A A C T G G C G A T A A G C C C T C C C G T A T C G T A G T T A T C T A C A C G A C G G G G A G T C A C A A A A T C C C T T A A C G T G A G T T T T C G T T C C A C T G A G C G T C A G A T A C T G T C C T T C T A G T G T A G C C G T A G T T A G G C C A C C A C T T C A A G C G A A C G A C C T A C A C C G A A C T G A G A T A C C T A C A G C G T G A G C T C T C G T C A G G G G G G C G G A G C C T A T G G A A A A A C G C C A G C A A C G C G C G C C C A A T A C G C A A A C C G C C T C T C C C C G C G C G T T G G C C G A T C A G C T A T G A C C A T G A T T A C G C C A A G C G C G C A A T T A A C C C T C A

GTTGGAGTCCACGT ACCCTATCTCGGTCTATTCTTTTGATTT GGAACCCCTATTTG ACAATAACCCTGATAAATGCTTCAATAA CAGTTGGGTGCACG TGAGAGTTTTCGCCCCGAAGAACGTTTT ACAGAAAAGCATCT AACCATGAGTGATAACACTGCGGCCAAC GACACCACGATGCC ACTACTTACTCTAGCTTCCCGGCAACAA CTGGGGCCAGATGG GGCAACTATGGATGAACGAAATAGACAG GATAATCTCATGAC CCCCGTAGAAAAGATCAAAGGATCTTCT GCGCAGATACCAAA GAACTCTGTAGCACCGCCTACATACCTC CAGCCCAGCTTGGA ATGAGAAAGCGCCACGCTTCCCGAAGGG CGATTTTTGTGATG GGCCTTTTTACGGTTCCTGGCCTTTTGC GAGGAAGCGGAAGA TCATTAATGCAGCTGGCACGACAGGTTT TTTCACACAGGAAA CTAAAGGGAACAAAAGCTGGAGCTCCAC

G G T T T T T C G C C C T T T G A C A T A A G G G A T T T T G C C G A T T T C G G C T T T C G G G G A A A T G T G C G C T A T T G A A A A A G G A A G A G T A T G A G T G T A A A A G A T G C T G A A G A T C C A A T G A T G A G C A C T T T T A A A G T T G T T G A G T A C T C A C C A G T C T T A C T T C T G A C A A C G A T C G G A G G A A T A C C A A A C G A C G A G C G T T T A A T A G A C T G G A T G G A G G C G G A T C G C G G T A T C A T T G C A G C A A T C G C T G A G A T A G G T G C C T C A C T G T A G G T G A A G A T C C T T T T T T G A G A T C C T T T T T T T C T G C G C G T A G T A A C T G G C T T C A G C A G A G C T C T G C T A A T C C T G T T A C C A G T G A C G G G G G G T T C G T G C A C A A G A A A G G C G G A C A G G T A T C C G G T A C A C C T C T G A C T T G A G C G T T G G C C T T T T G C T C A C A T G T T C T T T C G C A G C G A G T C A G T G A G C C C C G A C T G G A A A G C G G G C A G T G A G A T T G T G A G C G G A T A A C A A C G C G G T G G C G G C C G C T C T A G A A C T

TCGCCCTGATAGAC CTATTGGTTAAAAAATGAGCTGATTTAA ATTTAGGTGGCACT ATTCAACATTTCCGTGTCGCCCTTATTC AAACGCTGGTGAAA CTGCTATGTGGCGCGGTATTATCCCGTA CTCAGAATGACTTG CCGAAGGAGCTAACCGCTTTTTTGCACA AGCTGAATGAAGCC AAAGTTGCAGGACCACTTCTGCGCTCGG GTGAGCGTGGGTCT ATTAAGCATTGGTAACTGTCAGACCAAG AATTTAAAAGGATC ATCTGCTGCTTGCAAACAAAAAAACCAC CTCTTTTTCCGAAG GCTGCTGCCAGTGGCGATAAGTCGTGTC AGCGGTCGGGCTGA AGCGGCAGGGTCGGAACAGGAGAGCGCA CTGTCGGGTTTCGC CCTGCGTTATCCCCTGATTCTGTGGATA GCCGAACGACCGAG CGCAACGCAATTAATGTGAGTTAGCTCA GTATGTTGTGTGGA

T G G G C C A C A A A A A T T T A A C G C G A A T T T T A A C A A A A T A T T A A C G C T T A C A C C T T T T T T G C G G C A T T T T G C C T T C C T G T T T T T G C T C A C C C A G T T G A C G C C G G G C A A G A G C A A C T C G G T C G C C G C A T A C A C T A T T A C A T G G G G G A T C A T G T A A C T C G C C T T G A T C G T T G G G A A C C G G C C C T T C C G G C T G G C T G G T T T A T T G C T G A T A A A T C T G G A G C C G T T T A C T C A T A T A T A C T T T A G A T T G A T T T A A A A C T T C A T T T T T C G C T A C C A G C G G T G G T T T G T T T G C C G G A T C A A G A G C T A C C A A T T A C C G G G T T G G A C T C A A G A C G A T A G T T A C C G G A T A A G G C G C C G A G G G A G C T T C C A G G G G G A A A C G C C T G G T A T C T T T A T A G T C A C C G T A T T A C C G C C T T T G A G T G A G C T G A T A C C G C T C G C C G C A C T C A T T A G G C A C C C C A G G C T T T A C A C T T T A T G C T T C C G G C T C G C A C C G A A A G G T G C G T A T T G T C T A T A G C C C C C T C A

CCCGGTACCCAATTCGCCCTATAGTGAGTCGTATTACGCGCGCTCACTGGCCGTCGTTTTACAACGTCGTGACTGGGAAAACCCTGGCGTTACCCAACTTAATCGCCTTGCAGCACATCCCCCTTTCGCCAGCTGGCGTAATAGCGAAGAGGCCCGCACCGATCGCCCTTCCCAACAGTTGCGCAGCCTGAATGGCGAATGGGACGCGCCCTGTAGCGGCGCATTAAGCGCGGCGGGTGTGGTGGTTACGCGCAGCGTGACCGCTACACTTGCCAGCGCCCTAGCGCCCGCTCCTTTCGCTTTCTTCCCTTCCTTTCTCGCCACGTTCGCCGGCTTTCCCCGTCAAGCTCTAAATCGGGGGCTCCCTTTAGGGTTCCGATTTAGTGCTTTACGGCACCTCGACCCCAAAAAACTTGATTAGGGTGATGGTTCACGTAG GCCACGAATTCGTCTGACGACGACAAGACAAGCTTGCGTGTGAATTCCCTGGCTTCTCCTGAGAAA

AAGAGTC TTGGAAC TTCCAGT AGTGTTG TAGAAAAATAAATG ATGTATT TATTTGA GGATACA CATGAGC ATGTAACCCACTCT CAGTTCG TGAGATC CCGCTGT GATCTTA ATGCCATCCGTAAG TACTGTC ATTCTCT CTGCATA GGCAGCA GCCATTGCTACAAT CGTTGTT TGCGCAA AATAGTT GCCAGTT CGGGAGGGCTTATC TACGATA AGATAAC GTCGTGT ACTCCCC TAAGGGATTTTGTG CTCACGT ACGAAAA CAGTGGA TGACGCT AGAAGGACAGTATC CTACACT ACTACGG TGGCCTA GAAGTGG TAGGTCGTTCGCTT TTCGGTG ATCTCAG TGTAGGT CTCACGC CCCCCTGACGAGAG GCTCCGC TCCATAG GCGTTTT GTTGCTG CGTATTGGGCGCGC CGGTTTG GGAGAGG CGCGCGG CGGCCAA TGGTCATAGCTGAT GTAATCA GCTTGGC AGGGTTA

A C G T G G A C T C C A A C A A A T C A A A A G A A T A G A C C G A G A T A G G G T C A A A T A G G G G T T C C T T A T T G A A G C A T T T A T C A G G G T T A T T G T C G T G C A C C C A A C T G A A A A C G T T C T T C G G G G C G A A A A C T C T C A A G A T G C T T T T C T G T G T T G G C C G C A G T G T T A T C A C T C A T G G T T G G C A T C G T G G T G T C T T G T T G C C G G G A A G C T A G A G T A A G T A G T C C A T C T G G C C C C A G C T G T C T A T T T C G T T C A T C C A T A G T T G C C G T C A T G A G A T T A T C A G A A G A T C C T T T G A T C T T T T C T A C G G G G T T T G G T A T C T G C G C G A G G T A T G T A G G C G G T G C T A C A G A G T T C T C C A A G C T G G G C T G C C C T T C G G G A A G C G T G G C G C T T T C T C A T C A T C A C A A A A A T C G G C A A A A G G C C A G G A A C C G T A A A A A G G C C T C T T C C G C T T C C T C A A A C C T G T C G T G C C A G C T G C A T T A A T G A T T T C C T G T G T G A A A G T G G A G C T C C A G

AATCGGCAAAATCCCTTATGT AAGCCGA GCACATTTCCCCGA TACTCTTCCTTTTTCAATAGC ACACTCA CTTCAGCATCTTTT TAAAAGTGCTCATCATTGGAT ACAACTT CTGGTGAGTACTCA CGATCGTTGTCAGAAGTAAGA ATTCCTC GCTCGTCGTTTGGT CCTCCATCCAGTCTATTAAAC CGATCCG CTGCAATGATACCG AGGCACCTATCTCAGCGATTG TACAGTG AAAGGATCTTCACC GCAGAAAAAAAGGATCTCAAA ACTACGC TGCTGAAGCCAGTT GTAACAGGATTAGCAGAGCTC GTCACTG TGCACGAACCCCCC GATACCTGTCCGCCTTTCTTG TGTACCG GCTCAAGTCAGAGG ACATGTGAGCAAAAGGCCAAC CGAAAGA TCACTGACTCGCTG TGCCCGCTTTCCAGTCGGGGC ATCTCAC GTTATCCGCTCACA AGTTCTAGAGCGGCCGCCACCGCGTT

C T A T C A G G G C G A T T A A A T C A G C T C A T T T T T T A A C C A A T A G A G T G C C A C C T A A A T G A A T A A G G G C G A C A C G G A A A T G T T G A A T T T T C A C C A G C G T T T T A C G G G A T A A T A C C G C G C C A C A T A G C A G C A A G T C A T T C T G A G T G T G C A A A A A A G C G G T T A G C T C C T T C G G G G C T T C A T T C A G C T C C G A G C G C A G A A G T G G T C C T G C A A C T T T A G A C C C A C G C T C A C C T T G G T C T G A C A G T T A C C A A T G C T T A A T G A T C C T T T T A A A T T G T G G T T T T T T T G T T T G C A A G C A G C A G A T C T T C G G A A A A A G A G G A C A C G A C T T A T C G C C A C T G G C A G C A G C T C A G C C C G A C C G C T T G C G C T C T C C T G T T C C G A C C C T G C C G C T G C G A A A C C C G A C A G T A T C C A C A G A A T C A G G G G A T A A C G C A G G C T C G G T C G T T C G G C T G A G C T A A C T C A C A T T A A T T G C G T T G C G T C C A C A C A A C A T A C G C G T A A G T C A T T G A T T

AAATTTTTGTGGCCCA TCGCGTT TATTTTGTTAAAAT GCGTTAA CAAAAAAGGTGTAA AATGCCG AAACAGGAAGGCAA TGAGCAA CGGCGTCAACTGGG TCTTGCC GGCGACCGAGTTGC TGTATGC CCCCCATGTAATAG ACATGAT GATCAAGGCGAGTT TCCCAAC CCGGAAGGGCCGGT CAGCCAG TATCAGCAATAAAC CCAGATT ATGAGTAAACGGCT AGTATAT TTAAATCAATCTAA TGAAGTT CTGGTAGCGAAAAA ACCACCG GATCCGGCAAACAA AGCTCTT ACCCGGTAATTGGT GAGTCCA GTAACTATCGTCTT TTATCCG GCTCCCTCGGCGCC CCTGGAA ACCAGGCGTTTCCC TAAAGAT TAATACGGTGACTA AAGGCGG TATCAGCTCACTCA CGAGCGG CCTAATGAGTGCGG TGGGGTG TAAAGTGTAAAGCC GGAAGCA TTTCGGTGCGAGCC ACGCACC GGGCTATAGACAAT

C T A C G T G A A C C A T C A C C C T A A T C A A G T T T T T T G G G G T C G A G G T G C C G T A A A G C A C T A A A T C G G A A C C C T A A A G G G A G C C C C C G A T T T A G A G C T T G A C G G G G A A A G C C G G C G A A C G T G G C G A G A A A G G A A G G G A A G A A A G C G A A A G G A G C G G G C G C T A G G G C G C T G G C A A G T G T A G C G G T C A C G C T G C G C G T A A C C A C C A C A C C C G C C G C G C T T A A T G C G C C G C T A C A G G G C G C G T C C C A T T C G C C A T T C A G G C T G C G C A A C T G T T G G G A A G G G C G A T C G G T G C G G G C C T C T T C G C T A T T A C G C C A G C T G G C G A A A G G G G G A T G T G C T G C A A G G C G A T T A A G T T G G G T A A C G C C A G G G T T T T C C C A G T C A C G A C G T T G T A A A A C G A C G G C C A G T G A G C G C G C G T A A T A C G A C T C A C T A T A G G G C G A A T T G G G T A C C G G G T T T C T C A G G A G A A G C C A G G G A A T T C A C A C G C A A G C T T G T C T T G T C G T C G T C A G A C G A A T T C
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Fig. S11:Illustration of thin_rod-S design. Blue strand is the scaffold strand, green strands
are staple strands, and red strands are handle staple strands. Arrows indicate 3´-end of DNA.
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CTCAGCGTCTTAATCTAAGCTATCGCTATGTTTTCAAGGATTCTAAGGGAAAATTAATTAATAGCGACGATTTACAGAAGCAAGGTTATTCACTCACATATATTGATTTATGTACTGTTTCCATTAAAAAAGGTAATTCAAATGAAATTGTTAAATGTAATTAATTTTGTTTTCTTGATGTTTGTTTCATCATCTTCTTTTGCTCAGGTAATTGAAATGAATAATTCGCCTCTGCGCGATTTTGTAACTTGGTATTCAAAGCAATCAGGCGAATCCGTTATTGTTTCTCCCGATGTAAAAGGTACTGTTACTGTATATTCATCTGACGTTAAACCTGAAAATCTACGCAATTTCTTTATTTCTGTTTTACGTGCAAATAATTTTGATATGGTAGGTTCTAACCCTTCCATTATTCAGAAGTATAATCCAAACAATCAGGATTATATTGATGAATTGCCATCATCTGATAATCAGGAATATGATGATAATTCCGCTCCTTCTGGTGGTTTCTTTGTTCCGCAAAATGATAATGTTACTCAAACTTTTAAAATTAATAACGTTCGGGCAAAGGATTTAATACGAGTTGTCGAATTGTTTGTAAAGTCT CAAACCAGCGTGGACCGCTTGCTGCAACTCTCTCAGGGCCAGGCGGTGAAGGGCAATCAGCTGTTGCCCGTCTCACTGGTGAAAAGAAAAACCACCCTGGCGCCCAATACGCAAACCGCCTCTCCCCGCGCGTTGGCCGATTCATTAATGCAGCTGGCACGACAGGTTTCCCGACTGGAAAGCGGGCAGTGAGCGCAACGCAATTAATGTGAGTTAGCTCACTCATTAGGCACCCCAGGCTTTACACTTTATGCTTCCGGCTCGTATGTTGTGTGGAATTGTGAGCGGATAACAATTTCACACAGGAAACAGCTATGACCATGATTACGAATTCGAGCTCGGTACCCGGGGATCCTTATACGGGTACTAGCCATGCGTATACGGTCGCTAGCGGACTTGCCTCGCTATCAAAGGTCTAGAGTCGACCTGCAGGCATGCAAGCTTGGCACTGGCCGTCGTTTTACAACGTCGTGACTGGGAAAACCCTGGCGTTACCCAACTTAATCGCCTTGCAGCACATCCCCCTTTCGCCAGCTGGCGTAATAGCGAAGAGGCCCGCACCGATCGCCCTTCCCAACAGTTGCGCAGCCTGAATGGCGAATGGCGCTTTGC
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GCTATCTGCTTACTTTTCTTAAAAAGGGCTTCGGTAAGATAGCTATTGCTATTTCATTGTTTCTTGCTCTTATTATTGGGCTTAACTCAATTCTTGTGGGTTATCTCTCTGATATTAGCGCTCAATTACCCTCTGACTTTGTTCAGGGTGTTCAGTTAATTCTCCCGTCTAATGCGCTTCCCTGTTTTTATGTTATTCTCTCTGTAAAGGCTGCTATTTTCATTTTTGACGTTAAACAAAAAATCGTTTCTTATTTGGATTGGGATAAATAATATGGCTGTTTATTTTGTAACTGGCAAATTAGGCTCTGGAAAGACGCTCGTTAGCGTTGGTAAGATTCAGGATAAAATTGTAGCTGGGTGCAAAATAGCAACTAATCTTGATTTAAGGCTTCAAAACCTCCCGCAAGTCGGGAGGTTCGCTAAAACGCCTCGCGTTCTTAGAATACCGGATAAGCCTTCTATATCTGATTTGCTTGCTATTGGGCGCGGTAATGATTCCTACGATGAAAATAAAAACGGCTTGCTTGTTCTCGATGAGTGCGGTACTTGGTTTAATACCCGT ATATGAGGGTTCTAAAAATTTTTATCCTTGCGTTGAAATAAAGGCTTCTCCCGCAAAAGTATTACAGGGTCATAATGTTTTTGGTACAACCGATTTAGCTTTATGCTCTGAGGCTTTATTGCTTAATTTTGCTAATTCTTTGCCTTGCCTGTATGATTTATTGGATGTTAATGCTACTACTATTAGTAGAATTGATGCCACCTTTTCAGCTCGCGCCCCAAATGAAAATATAGCTAAACAGGTTATTGACCATTTGCGAAATGTATCTAATGGTCAAACTAAATCTACTCGTTCGCAGAATTGGGAATCAACTGTTATATGGAATGAAACTTCCAGACACCGTACTTTAGTTGCATATTTAAAACATGTTGAGCTACAGCATTATATTCAGCAATTAAGCTCTAAGCCATCCGCAAAAATGACCTCTTATCAAAAGGAGCAATTAAAGGTACTCTCTAATCCTGACCTGTTGGAGTTTGCTTCCGGTCTGGTTCGCTTTGAAGCTCGAATTAAAACGCGATATTTGAAGTCTTTCGGGCTTCCTCTTAATCTTTTTGATGCAATCCGCTTTGCTTCTGACTATAATAGTCAGGGTAAAGACCTGATTTTTGATTTATGGTCATTCTCGTTTTCTGAACTGTTTAAAGCATTTGA
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AGTAACATGGAGCAGGTCGCGGATTTCGACACAATTTATCAGGCGATGATACAAATCTCCGTTGTACTTTGTTTCGCGCTTGGTATAATCGCTGGGGGTCAAAGATGAGTGTTTTAGTGTATTCTTTTGCCTCTTTCGTTTTAGGTTGGTGCCTTCGTAGTGGCATTACGTATTTTACCCGTTTAATGGAAACTTCCTCATGAAAAAGTCTTTAGTCCTCAAAGCCTCTGTAGCCGTTGCTACCCTCGTTCCGATGCTGTCTTTCGCTGCTGAGGGTGACGATCCCGCAAAAGCGGCCTTTAACTCCCTGCAAGCCTCAGCGACCGAATATATCGGTTATGCGTGGGCGATGGTTGTTGTCATTGTCGGCGCAACTATCGGTATCAAGCTGTTTAAGAAATTCACCTCGAAAGCAAGCTGATAAACCGATACAATTAAAGGCTCCTTTTGGAGCCTTTTTTTTGGAGATTTTCAACGTGAAAAAATTATTATTCGCAATTCCTTTAGTTGTTCCTTTCTATTCTCACTCCGCTGAAACTGTTGAAAGTTGTTTAGCAAAATCCCATACAGAAAATTCATTTACTAACGTCTGGAAAGACGACAAAACTTTAGATCGTTACGCTAACTATGAGGGCTGTCTGTGGAATGCTACAGGCGTTGTAGTTTGTACTGGTGACGAAACTCAGTGTTACGGTACATGGGTTCCTATTGGGCTTGCTATCCCTGAAAATGAGGGTGGTGGCTCTGAGGGTGGCGGTTCTGAGGGTGGCGGTTCTGAGGGTGGCGGTACTAAACCTCCTGAGTACGGTGATACACCTATTCCGGGCTATACTTATATCAACCCTCTCGACGGCACTTATCCGCCTGGTACTGAGCAAAACCCCGCTAATCCTAATCCTTCTCTTGAGGAGTCTCAGCCTCTTAATACTTTCATGTTTCAGAATAATAGGTTCCGAAATAGGCAGGGGGCATTAACTGTTTATACGGGCACTGTTACTCAAGGCACTGACCCCGTTAAAACTTATTACCAGTACACTCCTGTATCATCAAAAGCCATGTATGACGCTTACTGGAACGGTAAATTCAGAGACTGCGCTTTCCATTCTGGCTTTAATGAGGATTTATTTGTTTGTGAATATCAAGGCCAATCGTCTGACCTGCCTCAACCTCCTGTCAATGCTGGCGGCGGCTCTGGTGGTGGTTCTGGTGGCGGCTCTG

AGGATTTAGAAGTATT AGATAATACATTTG TTAGAGCCGTCAAT TAACAACTAATAGA ATCTTTAGGAGCAC AGGTTATCTAAAAT AAAGGAATTGAGGA CAAATCAACAGTTG ATCTGGTCAGTTGG AACCCTCAATCAAT AACCTCAAATATCA GCATCACCTTGCTG ATGAAAAATCTAAA AGAGCCAGCAGCAA ACAGTGCCACGCTG TAACACCGCCTGCA GAGGCGGTCAGTAT GATAAAACAGAGGT AACCACCAGCAGAA AAAAATACCGAACG AAAACATCGCCATT GAACTGATAGCCCT AGTCTTTAATGCGC TTTGAATGGCTATT GCACAGACAATATT CGTAAGAATACGTG TTCTGACCTGAAAG CAGAGATAGAACCC GACATTCTGGCCAA CCAGTAATAAAAGG CACCAGTCACACGA TACATTGGCAGATT TGAAATGGATTATT GACGCTCAATCGTC AATACCTACATTTT AAAACGCTCATGGA CCATTGCAACAGGA AATATTACCGCCAG GTAATATCCAGAAC TATCGGCCTTGCTG AGAAGAACTCAAAC TCACTTGCCTGAGT GATTAGTAATAACA AGCAATACTTCTTT AAATTAACCGTTGT TCTGTCCATCACGC ACCGAGTAAAAGAG TAATCAGTGAGGCC GAGAAGTGTTTTTA TACGCCAGAATCCT TTAGACAGGAACGG CGATTAAAGGGATT GCTAAACAGGAGGC GAATCAGAGCGGGA TGCTTTCCTCGTTA GAGCACGTATAACG ATGGTTGCTTTGAC ACAGGGCGCGTACT CTTAATGCGCCGCT CCACACCCGCCGCG GCTGCGCGTAACCA AGTGTAGCGGTCAC CTAGGGCGCTGGCA GAAAGGAGCGGGCG GAAGGGAAGAAAGC ACGTGGCGAGAAAG GGGAAAGCCGGCGA TTTAGAGCTTGACG AAGGGAGCCCCCGA AAATCGGAACCCTA TGCCGTAAAGCACT TTTTGGGGTCGAGG ACCCAAATCAAGTT CTACGTGAACCATC AGGGCGATGGCCCA AAAAACCGTCTATC AACGTCAAAGGGCG AGAACGTGGACTCC GAGTCCACTATTAA CCAGTTTGGAACAA GGTTGAGTGTTGTT ATAGCCCGAGATAG TATAAATCAAAAGA TCGGCAAAATCCCT TGGTGGTTCCGAAA CCCCAGCAGGCGAAAATCCTGTTTGA
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CCTTATCATTCCAA AATCGGCTGTCTTT AGAAACCAATCAAT ATTTACGAGCATGT AATATCCCATCCTA TGAACAAGAAAAAT CAATAGATAAGTCC CGCCTGTTTATCAA GCTAATGCAGAACG AAACAACATGTTCA CAGACGACGACAAT AAAGTAATTCTGTC TACCGACAAAAGGT AAGAGAATATAAAG TTCGAGCCAGTAAT TAGGCAGAGGCATT GCCAACATGTAATT CCATATTTAACAAC TTAATTGAGAATCG CTCAACAGTAGGGC GTATAAAGCCAACG ACAAATTCTTACCA ATCATATGCGTTAT AAAGCCTGTTTAGT CATAATTACTAGAA ATAAACACCGGAAT GGCGTTAAATAAGA CGTGTGATAAATAA TTTGAAATACCGAC CCTAAATTTAATGG ATTTCATCTTCTGA ATATATTTTAGTTA GAAAACTTTTTCAA GACAAAGAACGCGA AAATCCAATCGCAA GTAAATGCTGATGC TTATATAACTATAT CGGCTTAGGTTGGG ACCTTTTTAACCTC AGGTCTGAGAGACT TTTATCAAAATCAT GAGTCAATAGTGAA GCCGGAAACCAGAA GCACCGCTTCTGGT CAGCCAGCTTTCCG GGAAGATCGCACTC CAGTATCGGCCTCA TGAGGGGACGACGA TGCATCTGCCAGTT GCGCATCGTAACCG GTTGGTGTAGATGG ATGGGATAGGTCAC GCGGATTGACCGTA CGTGGGAACAAACG CCCGTCGGATTCTC TGAGCGAGTAACAA ATCAACATTAAATG TGTAGCCAGCTTTC GCGTCTGGCCTTCC ATCAAAAATAATTC CCAATAGGAACGCC AGCTCATTTTTTAA ATTTTTGTTAAATC AAAATTCGCATTAA GTTAATATTTTGTT TTTAAATTGTAAAC TGTATAAGCAAATA AAAAACAGGAAGAT ATCAGAAAAGCCCC TACCCCGGTTGATA ATGTCAATCATATG ATCGTAAAACTAGC ATCGATGAACGGTA GAGCAAACAAGAGA TGCCTGAGAGTCTG GGCTATCAGGTCAT GAGAGATCTACAAA GGGTAGCTATTTTT ATTAATGCCGGAGA GTTCTAGCTGATAA TATGATATTCAACC CAAATCACCATCAA AGGCCGGAGACAGT CAAAAGGGTGAGAA ATTTTAAATGCAATGCCTGAGTAATGTGTAGGTAAAGATT
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CCGCCACCCTCAGAACCGCCACCCTCAGAGCCACCACCCT CGCCTCCCTCAGAG GCCACCACCGGAAC TCACCGGAACCAGA TTTCATAATCAAAA AGCGTTTGCCATCT ATAGCCCCCTTATT CGGCATTTTCGGTC TAGCGCGTTTTCAT TTAGCGTCAGACTG AATCAAGTTTGCCT ATCAGTAGCGACAG ATAGCAGCACCGTA CAATGAAACCATCG GCCGGAAACGTCAC TTACCATTAGCAAG CACCAGTAGCACCA AGAGCCAGCAAAAT GCCATTTGGGAATT CGTCACCGACTTGA AGGTGAATTATCAC AAATTATTCATTAA GTAAATATTGACGG TTGAGGGAGGGAAG CGACATTCAACCGA CAAAGACAAAAGGG TGGTTTACCAGCGC ATAGAAAATTCATA TTTTGTCACAATCA ACGGAATAAGTTTA AACGCAAAGACACC CAACATATAAAAGA ATACATAAAGGTGG AACGTAGAAAATAC GCAGTATGTTAGCA AGACTCCTTATTAC AACTGGCATGATTA GGAATACCCAAAAG AACGCAATAATAAC AAGGAAACCGAGGA AACAAAGTTACCAG ATTGAATCCCCCCG CGTCATAAATATTC CAATACTGCGGAAT GACTGGATAGCGTC TAGTAAAATGTTTA GCCAGAGGGGGTAA GCAAAAGAAGTTTT AGCGAGAGGCTTTT ATAAAAACCAAAAT TTTACCAGACGACG TATCATAACCCTCG AGTAAGAGCAACAC GAATTACGAGGCAT CATAACGCCAAAAG AACTAATGCAGATA GGAATACCACATTC TCAGTTGAGATTTA GGTAGAAAGATTCA ACAACATTATTACA AACGAACTAACGGA ATCTACGTTAATAA CGTTGGGAAGAAAA TATACCAGTCAGGA AAGAACTGGCTCAT CCTTATGCGATTTT ATCATTGTGAATTA TAATTTCAACTTTA GGCTTGAGATGGTT CGAGTAGTAAATTG GAGAAACACCAGAA AGGCTTGCCCTGAC TCATTCAGTGAATA CGTAACAAAGCTGC ATTACCCAAATCAA AGAACCGGATATTC GAGTAATCTTGACA CTGACCTTCATCAA GGCGCATAGGCTGG CGGTGTACAGACCA AGAGGACAGATGAA TGACCAACTTTGAA TAAGGGAACCGAAC CAGACGGTCAATCA GCCGGAACGAGGCG
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Fig. S12: Illustration of thick_rod-S design. Blue strand is the scaffold strand, green strands
are staple strands, and red strands are handle staple strands. Arrows indicate 3´-end of DNA.

5

4

11

6

3

0

10

7

2

1

9

8

15

14

22

21

16

13

23

20

17

12

19

18

0

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

0

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

0 7 14 21 28 35 42 49 56 63 70 77 84 91 98 105 112 119 126 133 140 147 154 161 168 175 182

0 7 14 21 28 35 42 49 56 63 70 77 84 91 98 105 112 119 126 133 140 147 154 161 168 175 182

C G C C C T T C C A G C T G G C G T A A T A G C T A C C A C C G C T A C C A G C G G G A A C G G G A C G A T A G T T A C C G G G A T T T T T T C C T G T C G G G T T T C T A C G C A A C G A G T C A G T G A G C G C A A T T A A A G G A A A C A G C T A T G

AGCGAAGAGGCCCGCACCGAT TGGTTTGTTTGCCGGATCAAG ATAAGGCGCAGCGGTCGGGCT GCCACCTCTGACTTGAGCGTC AGGAAGCGGAAGAGCGCCCAA ACCATGATTACGCCAAGCGCG

A G C C T G A T T A A T T T A A A A G G A A G G T A A C T G G C T T C A G C A G A G A G C C C A G C T T G G A G C G A A C G A G G G G G C G G A G C C T A T G G A A A A C G C G T T G G C C G A T T C A T T A A T A A C A A A A G C T G G A G C T C C A C C

CCCAACAGTTGCGC TTCG TCT AACTCTTTTTCCGA AACC CGC GGGTTCGTGCACAC CAAG CCT GTGATGCTCGTCAG ATAG ACG ACCGCCTCTCCCCG GCAG GCA CCCTCACTAAAGGG ACAC GCG

C A G C A C A T C C C C C T A G G T G A A C T T G C A A A C A A A A A A G A T A C C T A C C G G G T T G G A C T A C A C C G A C G C C T G G T A T C T T T C C A G C A A C C G A A C G A C C G A G C G C T G G C A C G G A T A A C A A T T T C G T G G C G G

CCAACTTAATCGCCTTG GATC CTGCGCGTAATCTGCTG AAAT GGCGATAAGTCGTGTCT ACTG GAGCTTCCAGGGGGAAA CGCG GATACCGCTCGCCGCAG CGAC TTGTGTGGAATTGTGAG CCGC

A A C C C T G G C G T T A C C T T T T T G G A G A T C C T T T T T T T A C T G T C C T G G C T G C T G C C A G T A G A T A C C G A G A G C G C A C G A G G G C C T T T T C C T T T G A G T G A G C T A G G T T T C T T C C G G C T C G T A T G T C T A G A A

GTCGTGACTGGGAA ATAATCT CAAAGGATCTTCTT TTCTAGT AATCCTGTTACCAG TACAGCG CAGGGTCGGAACAG TACGGTT TAACCGTATTACCG CCGACTG TTTACACTTTATGC CTAGTGG

G G C C G T C G T T T T A C A A C C A T G G A C C C C G T A G A A A A G A T G T A G A C A T A C C T C G C T C T G C T T G A G A G G T A T C C G G T A A G C G G C C T G T C C C C T G A T T C T G T G G A G A A A C A T T A G G C A C C C C A G G C A T C C

TACGCGCGCTCACT ACCAAAA TCCACTGAGCGTCA CCGTAGT CTGTAGCACCGCCT CTATGAG GGAGAAAGGCGGAC GCCTTTT TCTTTCCTGCGTTA GCGGGCA TGAGTTAGCTCACT GTAAATC

C C C T A T A G T G A G T C G T A T T C C C T T A A C G T G A G T T T T C G T T A G G C C A C C A C T T C A A G A A C T A A A G C G C C A C G C T T C C C G A A G G C T G G C C T T T T G C T C A C A T G T G T G A G C G C A A C G C A A T T A A T G A A T

CCCGGTACCCAATTCG GACTTACGCGCACCGAAAGGTGCGTATTGTCTATAGCCCCCTCAGCCACGAATTCGTCTGACGACGACAAGACAAGCTTGCGTGTGAATTCCCTGGCTTCTCCTGAGAAA

A G C G C G G C G G G T G T G G T G G T T A C G C G C A G C G T G A C C G C T A C A C T T G C C A G C G C C C T A G C G C C C G C T C C T T T C G C T T T C T T C C C T T C C T T T C T C G C C A C G T T C G C C G G C T T T C C C C G T C A A G C T C T A

CCCTGTAGCGGCGCATTA GAGCCGGTGAGCGTGGGTCTC TAACTCGCCTTGATCGTTGGG CCCGTATTGACGCCGGGCAAG TTCAACATTTCCGTGTCGCCC GGGATTTTGCCGATTTCGGCC AAT

G C G A A T G G G A C G C G G C G G T A T T G C T G A T A A A T C T G A A C C G G A C A T G G G G G A T C A T G A G C A A C T T G G C G C G G T A T T A T T T A T T C C G A A G A G T A T G A G T A T A T T G G T C T T T T G A T T T A T A A C G G G G G C

ATG TTAAAACTTCATTT CATT CCGGCTGGCTGGTTTAT GCTG ACCGCTTTTTTGCACAA CGGT TTTAAAGTTCTGCTATG CTTT CAATAATATTGAAAAAG TAAA CCCTATCTCGGTCTATT TCCC

T A C T T T A G A T T G A T G C A G C A C T G C G C T C G G C C C T T A A T G A A G G A C C G A A G G A G C T A C G C C G C A C A A T G A T G A G C A C T T T T G C G G C C T G A T A A A T G C T T A A A T G A G G G A A C A A C A C T C A A T T T A G G G

AGTTTACTCATATA TGGGGCC TGCAGGACCACTTC CCATACC GACAACGATCGGAG TACACTA CGAAGAACGTTTTC CATTTTG CATGAGACAATAAC CTGATTT TCTTGTTCCAAACT TTCCGAT

T G G T A A C T G T C A G A C C A A G A T A T G G A G G C G G A T A A A G T A A A C G C G G C C A A C T T A C T T C T T T C T C T T G A G A G T T T T C G C C C C C T T T C A A A T A T G T A T C C G C T A A C A G T T C T T T A A T A G T G G A C T T A G

CACTGATTAAGCAT GGTAAGC AATTAATAGACTGG GACGAGC TGAGTGATAACACT CAGAATG ACAGCGGTAAGATC CCTGTTT TTTTCTAAATACAT AAAATTT ACGTTGGAGTCCAC TGCTTTA

C G A C G G G G A G T C A G G C C T C C T T G G C A A C A A C G T T G C A A C G T G C A G A A A A G C A T C T T A C C A A C T A A G T A A A A G A T G C T C T C A T T G A C G C T T A C A A T T T A T T A T A A C G A T T A G G G T G A T G G T T T G C G G

CCCGTATCGTAGTTATCTACA ACACCACGATGCCTGTAGCAA TGGTTGAGTACTCACCAGTCA CTCACCCAGAAACGCTGGTGA GCGAATTTTAACAAAATATTA CACCTCGACCCCAAAAAACTT

T G G A T G A A C G A A A T A G A C A G A T A T T A A C T G G C G A A C T A C T T A G C A T G A C A G T A A G A G A A T T A T A G T T G G G T G C A C G A G T G G G T T C T T T T C G G G G A A A T G T G C G C G A G T G G G C C A T C G C C C T G A T A G

GCAACTA TCGCTGAGATAGGT CGCAAAC CTCTAGCTTCCCGG ACGGATG GCAGTGCTGCCATA GAAGATC ACATCGAACTGGAT GGTGGCA GAACCCCTATTTGT TTCACGT ACGGTTTTTCGCCC

GGTAGCGGTGGTAGCTATTACGCCAGCTGGAAGGGCG CCGACAGGAAAAAATCCCGGTAACTATCGTCCCGTTCCCGCT CTGTTTCCTTTAATTGCGCTCACTGACTCGTTGCGTAGAAAC

G G C C T C T T C G C T C T T G A T C C G G C A A A C A A A C C A A G C C C G A C C G C T G C G C C T T A T G A C G C T C A A G T C A G A G G T G G C T T G G G C G C T C T T C C G C T T C C T C G C G C T T G G

CTTCCTTTTAAATT CAGTTAC CTGAAGC CTCTCTG AGCTGGG CCTCGTTCGCTCCA TCCGCCC CATAGGC CGTTTTC GCCAACG TTATTAATGAATCG GCTTTTG GGTGGAGCTCCA

G C A A C T G T T G G G C G A A A G A T C G G A A A A A G A G T T G G T T G C G G T G T G C A C G A A C C C C T T G A G G C T G A C G A G C A T C A C C T A T C G T C G G G G A G A G G C G G T C T G C T G C C C C T T T A G T G A G G G G T G T C G C

CGGTAGGTATCTTTTTTGTTTGCAAGTTCACCTAGGGGGATG TTCGGTTGCTGGAAAGATACCAGGCGTCGGTGTAGTCCAACC CCGCCACGAAATTGTTATCCGTGCCAGCGCTCGGTCG

C A A G G C G A T T A A G T T G G G A T C C A G C A G A T T A C G C G C A G A T T T A G A C A C G A C T T A T C G C C C A G T T T T C C C C C T G G A A G C T C C G C G C T G C G G C G A G C G G T A T C G T C G C T C A C A A T T C C A C A C A A G C

TCCAAAAAGGTAACGCCAGGG AAGGATC CAGGACAGTAAAAA TCGGTATCTACTGGCAGCAGC TGCGCTC GGAAAAGGCCCTCG AAGAAACCTAGCTCACTCAAA GAGCCGG

C C C A G T C A C G A C A G A T T A T A A G A A G A T C C T T T G A C T A G A A C T G G T A A C A G G A T T C G C T G T A C T G T T C C G A C C C T G A A C C G T A C G G T A A T A C G G T T A C A G T C G G G C A T A A A G T G T A A A C C

TGGTTGTAAAACGA ACATCTTTTCTACGGGGTCCA TATGTCT CAAGCAGAGCGAGG GGCCGCTTACCGGATACCTCT GGGGACA TCTCCACAGAATCA ATGCCTGGGGTGCCTAATGTT

T A T T T T G G T T G A C G C T C A G T G G A A C T A C G G A G G C G G T G C T A C A G C T C A T A G G T C C G C C T T T C T C C A A A A G G C T A A C G C A G G A A A G A T G C C C G C A G T G A G C T A A C T

ACGACTC GAAAACTCACGTTAAGGGAAT AGTGGTGGCCTAAC TTCTTGA TCGGGAAGCGTGGCGCTTTAG CAAAAGGCCAGCCT ATGTGAG TTAATTGCGTTGCGCTCACAC

T A C C G G G T T T C T C A G G A G A A G C C A G G G A A T T C A C A C G C A A G C T T G T C T T G T C G T C G T C A G A C G A A T T C G T G G C T G A G G G G G C T A T A G A C A A T A C G C A C C T T T C G G T G C G C G T

CCACACC GTAACCA GCTGCGC CGGTCAC GCTGGCAAGTGTAG CTAGGGC GCGGGCG GAAAGGA AGAAAGC GAGAAAGGAAGGGA ACGTGGC CCGGCGA GGGAAAG CTTGACG

G C T A C A G G G G A G A C C C A C G C T C A C C G G C T C C C C A A C G A T C A A G G C G A G T T A C T T G C C C G G C G T C A A T A C G G G G G G C G A C A C G G A A A T G T T G A A G G C C G A A A T C G G C A A A A T C

GATTTATCAGCAATACCGCCG TGATCCCCCATGTCCGGTTCA AATACCGCGCCAAGTTGCTCA CTCATACTCTTCGGAATAAAT ATAAATCAAAAGACCAATATA

A T G A A G T T T T A A A A T G A T A A A C C A G C C A G C C G G C A G C T T G T G C A A A A A A G C G G T A C C G C A T A G C A G A A C T T T A A A A A A G C T T T T T C A A T A T T A T T G T T T A A A T A G A C C G A G A T A G G G G G

GCATCAATCTAAAG CAGTGCT TCCTTCATTAAGGGCCGAGCG CGTAGCTCCTTCGG TGTGCGG GGCCGCAAAAGTGCTCATCAT TTAAGCATTTATCA CCCTCAT AATTGAGTGTTGTT

T A T G A G T A A A C T G G C C C C A G A A G T G G T C C T G C A G G T A T G G C T C C G A T C G T T G T C T A G T G T A G A A A A C G T T C T T C G C A A A A T G G T T A T T G T C T C A T G A A A T C A G A G T T T G G A A

TTACTTTATCCGCCTCCATATCTTGGTCTGACAGTTACCA GGGGGCGAAAACTCTCAAGAGAAAGAAGTAAGTTGGCCGCGT AAGTCCACTATTAAAGAACTGTTAGCGGATACATATTTGAAA

T A A T C A G T G G C T T A C C C C A G T C T A T T A A T T G C T C G T C A G T G T T A T C A C T C A C A T T C T G G A T C T T A C C G C T G T A A A C A G G A T G T A T T T A G A A A A A A A T T T T G T G G A C T C C A A C G T T A A A G C A

TGCACGTTGCAACGTTGTTGCCAAGGAGGCCTGACTCCCCGT GTCAATGAGAGCATCTTTTACTTAGTTGGTAAGATGCTTTTC CCGCAAACCATCACCCTAATCGTTATAATAAATTGTAAGC

C T A C G A T A C G G G T T G C T A C A G G C A T C G T G G T G T T G A C T G G T G A G T A C T C A A C C A T C A C C A G C G T T T C T G G G T G A G T A A T A T T T T G T T A A A A T T C G C A A G T T T T T T G G G G T C G A G G T G

TATCTGTCTATTTC CAGTTAA GCTAAGTAGTTCGC CTGTCAT CTATAATTCTCTTA CACCCAA AGAACCCACTCGTG CCCGAAA CTCGCGCACATTTC TGGCCCA

T A G T T G C A C C T A T C T C A G C G A G T T T G C G C C G G G A A G C T A G A G C A T C C G T T A T G G C A G C A C T G C G A T C T T C A T C C A G T T C G A T G T T G C C A C C A C A A A T A G G G G T T C A C G T G A A G G G C G A A A A
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Fig. S13: Illustration of thick_rod-L design. Blue strand is the scaffold strand, green
strands are staple strands, and red strands are handle staple strands. Arrows indicate
3´-end of DNA.
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G C G T T G G C C C T G G C G C C C A A T C C C G T C T C T C A G G G C C A G G C G A T A A T T C C T C T A A T T C C C A A A A G T T C T T T A A C A T A C T G C G T A T A A T G C G G A C T T T G T T C A G G G T C C C G C A A A T A G C A A C T A A T C A T A T T A T T G A T T G G T T T C T A C G T A A G A A A T T A A G C C C T A C T G A G C C G G A A T C A G C A T T T A C A T G T T T T C T T A A T T C A A A T G A A A A A C C C T T T T T T A C G T G C A A A T T T A T C T A T T G T A A A G T C T A A T T C T G C T G G T G T T A A T A C T G A C G G T A T T T A T A A T C C A T T T C A G A T C C C T T C T T C T C A G G A T T C T

ACGCAAACCGCCTCTCCCCGC GTGAAGGGCAATCAGCTGTTG TGGCTCAAGTCGGTGACGGTG ATAAGGAGTCTTAATCATGCC TGTTCAGTTAATTCTCCCGTC TTGATTTAAGGCTTCAAAACC ATGCTCGTAAATTAGGATGGG TTGAGCGTTGGCTTTATACTG ATAGTTATATAACCCAACCTA TTGTTAAATGTAATTAATTTT AATTTTGATATGGTAGGTTCT ACTTCTAAATCCTCAAATGTA CGCCTCACCTCTGTTTTATCT ACGATTGAGCGTCAAAATGTA GGCGTACCGTTCCTGTCTAAA

C A G C T G G T G A T T A T G A A A A G A T G G C A A A C G C T A A T A A G G G G G A T T T C C G T C A A T A T T T A C C T T A T T A T T G C G T T T C C T C G G T T T T G T T A T T C T C T C T G T A A A G G C C T A A A A C G C C T C G C G T T C T T A A C T T A T C T A T T G T T G A T A A A C A T G A T A C T A A A C A G G C T T T T T T C T C T C A G A C C T A T G A T T T T G T C A T C T T C T T T T G C T C A G G T A T A T A A T C C A A A C A A T C A G G A T C T A T T A G T T G T T A G T G C T C C T A T T T T T A A T G G C G A T G T T T T A C C T G T T G C A A T G G C T G G C G G T T T T A G C T C C C G C T C T G A T T C T

CCGATTCATTAATG CACTGGTGAAAAGAAAAACCA CTCT CTA ACCTTTAATGAATA CTGG CCC TTGGGTATTCCGTT TTGC CCT CTTCCCTGTTTTTA CTCT TGC AGTCGGGAGGTTCG GCAA GAA TTTTCTTGTTCAGG TTAT AGG TTTGTATAACGCAT CTCA CTA GGTTAAAAAGGTAG TTGC ATA TGATGTTTGTTTCA AAGG ATT CCATTATTCAGAAG TCTG TAT TTGACGGCTCTAAT TTGT AAA GTGGTTCGTTCGGT GGCG GGG CCATGAGCGTTTTT GTAA AAT TAATCGGCCTCCTG AACA AAC

A C C G C T T G C T G C A A T G A C C G A T A C T G G T G A T T T T G T C C C T C A T G T A T T T T C T A C G T T C T G G T A A G C G C T C A A T T A C C T A T T T T C A A T T G T A G C T G G G T T A C C G G A G G A A A G A C A G C C G A C G C G T T C T A A A T A T G G C G A T T G T A A T T A T C T T G C G A T T G G A T A A T T C A C T G T T T C C A T T A A A A G A A A T G A G C A A T T T C T T T A T T A T T G A T G T A C G A G T T G T C G A A G A T A T T T G T G G C A C T G T T G C A C T A T C A G G T G A A T C T G C C A A T A T T G T T C T C A C T G A T T A T A A A G A G G A A A

GGGGCAAACCAGCGTGG AAAT GCTAATGGTAATGGTGC ATCG GTTGCCACCTTTATGTA ACTT GTTATCTCTCTGATATT ATTT GGTAAGATTCAGGATAA TAAG CGTTCTTGGAATGATAA TGCA TTACATGTTGGCGTTGT TGAT TTTTCTCGCGTTCTTTG TATT TATATTGATTTATGTAC ATAA TAAACCTGAAAATCTAC AATT TCGGGCAAAGGATTTAA TAGA TGCTGCTGGCTCTCAGC TTCG TACTGGTCGTGTGACTG TGGA TCTTTTACTCGGTGGCC GCAC

G A T T T T C G C C T G C T G C C G A T G A C G T T T C C G G C C T T G T T G A A T C G T T T C T T T T A T A T T G T T C G G C T C A A T T C T T G T G G T T G A C G T C G C T C G T T A G C G T T C C T T C T A C T T G G T T T A A T A C C T T A G C T G T G C C T C T G C C T A A A T C C G G T G T A T A T T T G A A A A A G G A C T C T T G T T A T T C A C T C A C A T T C G C C T T A T T C A T C T G A C G T G C C A T C A A A A A T T A A T A A C G T T A A C C T T T T A G A T T T T T C A T T C G C A T T A A A T G T C C C T T T T A T T A T T A C C C G T G A T G G A C A G A C G T T A T A C

CCACCATCAAACAG AAAACGC TGGTTTCATTGGTG GTCGCCC CCGTGGTGTCTTTG CTATCTG ATTATTGGGCTTAA TAAACAA AGGCTCTGGAAAGA TATCTGA CGATGAGTGCGGTA AACATGT TACTGGCTCGAAAA TTTATTC GAAATTAACTAAAA CTCAGCG TTTACAGAAGCAAG CTGCGCG GTACTGTTACTGTA TCTGATA TTACTCAAACTTTT CCTCAAT AGCAAGGTGATGCT AAGACTA TCTCTGTTGGCCAG AGCAAGG CAACGGTTAATTTG GTGCTCG

A T T C T T T T G A T T T A T A A G G G A T T T T G C C G A T T T C G G A A G C T A T A C G G T G C T G C T A T C G A T T T T G A C A A A A T A A A C T T A T T C T T A C A T T G T T T C T T G C T C T T A A A A T T T G T A A C T G G C A A A T T T T T G A A C G G C T T G C T T G T T C T T G T T A C T T T A T A T T C T C T T A T T T A T A A T T T A G G T C A G A A G A T T C T T T T A A T T A A T A G C G A C G A A T T T T T C T C C C G A T G T A A A A G A T C A T C C G C A A A A T G A T A A T G T C C T T T T G A T A T T T G A G G T T C A T A G A G G T C A G A A G G G T T C T A C C G A T C A A A G A A G T A T T G C T A T C A A

CCAAACTGGAACAACACTCAACCCTATCTCGGGCT CAGTCTG CTGTCGCTACTGAT GTCTTTG TTTCTATTGATTGT CTTTTCT AGCTATTGCTATTT TCGTTTC ATATGGCTGTTTAT CTTGCTA ACGATGAAAATAAA TATTGTC TACCTTTTGTCGGT TTAACGC ATTTCAAACCATTA AATCTAA ATTCTAAGGGAAAA TGTAACT GAATCCGTTATTGT GGAATAT GGTGGTTTCTTTGT TTCAACT ATATTGATTGAGGG CCATTCA ATTCTTACGCTTTC TAGTTTG GATGTTATTACTAA AGCAACC

T A A T A G T G G A C T C T T G T T A C G C T A A A G G C A A A C T T G A T T G C G C T G G T A A A C C A T A T G A A T T A A A A A G G G C T T C G G T A A G A T T T A T T T G G A T T G G G A T A A A T A T T G G G C G C G G T A A T G A T T C C T G T C G T C T G G A C A G A A T T A C T T C T T A T T T A T C A C A C G G T C G G T G C T A T C G C T A T G T T T T C A A G G T G G T A T T C A A A G C A A T C A G G C G A T G A T A A T T C C G C T C C T T C T G T T G A T T T G C C A A C T G A C C A G A A A A T A T T G T C T G T G C C A C G T A G T T C T T C T A C T C A G G C A A G T A T A

TGATAGACGGTTTTTCGCCCTTTGACGTTGGAGTCCACGTTCTT GTACGCGCCCTGTAGCGGCGCATTAAGCGCGGCGGGTGTGGTGGTTACGCGCAGCGTGACCGCTACACTTGCCAGCGCCCTAGCGCCCGCTCCTTTCGCTTTCTTCCCTTCCTTTCTCGCCACGTTCGCCGGCTTTCCCCGTCAAGCTCTAAATCGGGGGCTCCCTTTAGGGTTCCGATTTAGTGCTTTACGGCACCTCGACCCCAAAAAACTTGATTTGGGTGATGGTTCACGTAGTGGGCCATCGCCC

T T A G C T C A C T C A T T A G G C A C C C C A G G C T T T A C A C T T T A T G C T T C C G G C T C G T A T G T T G T G T G G A A T T G T G A G C G G A T A A C A A T T T C A C A C A G G A A A C A G C T A T G A C C A T G A T T A C G A A T T C G A G C T C G G T A C C C G G G G A T C C T T A T A C G G G T A C T A G C C A T G C G T A T A C G G T C G C T A G C G G A C T T G C C T C G C T A T C A A A G G T C T A G A G T C G A C C T G C A G G C A T G C A A G C T T G G C A C T G G C C G T C G T T T T A C A A C G T C G T G A C T G G G A A A A C C C T G G C G T T A C C C A A C T T A A T C G

CAACGCAATTAATGTGAG CGGGCACTGTTACTCAAGGCA GCGGTTCTGAGGGTGGCGGTT CTCACTCCGCTGAAACTGTTG AGCGGCCTTTAACTCCCTGCA GTTGTACTTTGTTTCGCGCTT AGCAGCTTTGTTACGTTGATT GGTATTCCTAAATCTCAACTG CTGTTTAAAGCATTTGAGGGG CCATCCGCAAAAATGACCTCT ACTACTATTAGTAGAATTGAT CTTTCTCACCCTTTTGAATCT GCTTATACAATCTTCCTGTTT GCCCATCTACACCAACGTGAC CCT

G A C A G G T T T C C C G A C T G G A A A G C G G G C A G T G A G C G C T G A C C C A T T A A C T G T T T A T A C T G A G G G T G G C T C T G A G G G T G A A A G T T G T G T T C C T T T C T A T T A G C C T C A G A C G A T C C C G C A A A G G T A T A A T G A T A C A A A T C T C C T G G G T A A T T A T T C A C T G A A T G A T G A A T C C A T T A G T T G A A T G T G A T T C A A T C T C G T T T T C T G A A T A T C A A A A A T T A A G C T C T A A G G C C A C C T T G G A T G T T A A T G C T T T A C C T A T G A C T G T C T C C G G C T T G G G G C C A A T T T A A A T A T T T C T A T C C C C A C G G T T A C G A T G C T G C A G C A

CAC GGCGGTTCCGGTGGTGGCTCTGGTTCCGGTGATTT CGTT CGAAATAGGCAGGGGGC TGGC CCTGAAAATGAGGGTGG TTTA TTCGCAATTCCTTTAGT GCGA CTTTCGCTGCTGAGGGT TCGC CACAATTTATCAGGCGA TGAA TCTCGTCAGGGCAAGCC TTTC TTGGCGTTATGTATCTG TGAA TTTTGATTTATGGTCAT AGGA ACAGCATTATATTCAGC TTTC TTGCCTGTATGATTTAT CACA TCATATTGATGGTGATT TTTT CAAAATATTAACGTTTA ATTA CCTCAAACTGGCAGATG CATC

G C G G C T C T G A G G G A A A A A C T T A G A A T A A T A G G T T C G G T A C T A T T G G G C T T G C T A T C G C A A A A T T G A A A A A A T T A T T A C C G A A T A C G T T C C G A T G C T G T T G G G G G T G T C G C G G A T T T C G A T A T C C G G C T C G T T C T G G T G T T T A C C T G T C C T C G T A A T T C C T T T A T T T A T G G T A A A G A C C T G A T G C A A T T A A A A C A T G T T G A G C T A G C T C G C G C T A A T T C T T T G C C T T A C T C A A G A A C G G T T G A A T A C T G A T T A A A T G C G A A T T T T A A C G G T C A A T A C T G T C G T C G T C C C C C C T T T

CGGTTCTGAGGGTG ATTACCA TACTTTCATGTTTC AACCTCC TACATGGGTTCCTA CCCATAC GGAGATTTTCAACG TATCGGT GCCGTTGCTACCCT CAAAGAT GTAACATGGAGCAG TTCTTGT AGCCCAATTTACTA AATAATG TTGCTCTTACTATG GACGATT ACTATAATAGTCAG AAGGTAC TAGTTGCATATTTA GCCCCAA TATTGCTTAATTTT GGCATTG TTAATTTATCAGCT TCAACCG TTTAACAAAAATTT TCCGCCG CTTCCTGAGGCCGA CGCCAGC

G G T G G C T C T G A G G G T G G G T A C G A G T C T C A G C C T C T T A A T G A G G A A A C T C A G T G T T A C G G A G A A T T T G G A G C C T T T T T T T T T A T G T C C T C A A A G C C T C T G T A G A G T C G C C T C G T T C C G G C T A A C A A G G A A A T T A A A C C A T C T C A T T G T C G A G G G T T A T G A T A G T G C C G C A A T C C G C T T T G C T T C T G T C T C T T C C A G A C A C C G T A C T T A T G A T T T A T G C T C T G A G G C T T C A T T A G C T A C C C T C T C C G G C A G G G T G T T A A A A A A T G A G C T G A T T T G G C T G G C T G G A G T G C G A T T G G C

GCGGCTCTGAGGGT ACTCCTG ATCCTTCTCTTGAG TACGGTG TTTGTACTGGTGAC AATTCAT AATTAAAGGCTCCT CGTGGGC GAAAAAGTCTTTAG GTTTTAG TGATTGACCGTCTG ATTACTC CAATGATTAAAGTT TCCGTTA CGTCGTCTGGTAAA AGTATTG AATCTTTTTGATGC TAATCCT ATATGGAATGAAAC AAATATA ACAACCGATTTAGC TAAAATA GATCTCTCAAAAAT ACATATG TGGCGTTCCTATTG TTCCCAC AGCGGTGCCGGAAA GTAATAG

G A G A C T G C G C T T T C G G C C A A T C G T C T G A C C T G C C T G G T G T A T A T A T C A A C C C T C T C C C T A A T A A A A C T T T A G A T C G T G T A G T T A A A C T A T C G G T A T C A A T A C G A T T A G G T T G G T G C C T T T C A T T G T C G C C T G G T C T G T A C C T T A T T G T C T T C C C A A C G T C C T T C A G T T A C T A T T A C C C C C T C T T A T G A C C T G G T T C G C T T T G A T C T T G A C C G A A A T G T A T C T A A T G T T G C T C C T T G C G T T G A A A T T G G T T A T C C G T T C A T C G A T T C T G T A A T T G C T C A C A T T T A A T G T T G A G G A T T C C C A A C A G T T G C C A G A C G A

CATCAAAAGCCATGTATGACGCTTACTGGAACGGTAAATTCA CACCTATTCCGGGCTATACTT CTAACGTCTGGAAAGACGACA GGTTGTTGTCATTGTCGGCGC ATTCTTTTGCCTCTTTCGTTT ATGAAGGTCAGCCAGCCTATG CGTTTTATTAACGTAGATTTT GCTATCCAGTCTAAACATTTT CTGTTGGAGTTTGCTTCCGGT AAACAGGTTATTGACCATTTG GAGGGTTCTAAAAATTTTTAT GACATGCTAGTTTTACGATTA GAATCCGACGGGTTGTTACTC AGAGGCCCGCACCGATCGCCC

G C T T T A A T G A G G A T T T A T T T G C T G T C A A T G C T G G C G G C G G C T C T T A T C C G C C T G G T A C T G A G C A C T A T G A G G G C T G T C T G T G G A T A A G A A A T T C A C C T C G A A A G C G C A T T A C G T A T T T T A C C C G T T A T C T G T C C T C T T T C A A A G T T G T A T A A T G A G C C A G T T C T T A A A A C T T C T T T T G C A A A A G C C T C T A T T A A A A C G C G A T A T T T G A A G A C T A A A T C T A C T C G T T C G C A G T C T C C C G C A A A A G T A T T A C A G T G C T C C A G A C T C T C A G G C A A T A A G C T G G C T A C A G G A A G G C C A G A A T G G C G A A T G G C G C T T T G C

CATTCTG TTTGTGAATATCAA CAACCTC CTGGTGGTGGTTCT GACGGCA AAAACCCCGCTAAT TACGCTA ATGCTACAGGCGTT AGCTGTT AAGCTGATAAACCG CGTAGTG TAATGGAAACTTCC ACCGTTC GTCAGTTCGGTTCC TGACTGG ATCGCATAAGGTAA TGGCAAA CGCTATTTTGGTTT AGCTCGA TCTTTCGGGCTTCC TGGTCAA AATTGGGAATCAAC AAAGGCT GGTCATAATGTTTT TCTTGTT GACCTGATAGCCTT TTGATGA GACGCGAATTATTT GCAGCCT CTGGTTTCCGGCAC

TAAAGAACTTTTGGGAATTAGAGGAATTATCGCCTGGCCCTG TTTGCGGGACCCTGAACAAAGTCCGCATTATACGCAGTATGT ATTTCTTACGTAGAAACCAATCAATAATATGATTAGTTGCTA TAAGAAAACATGTAAATGCTGATTCCGGCTCAGTAGGGCTTA AATAGATAAATTTGCACGTAAAAAAGGGTTTTTCATTTGAAT ATAAATACCGTCAGTATTAACACCAGCAGAATTAGACTTTAC

A T T G C C C T T C A C C A C C G T C A C C G A C T T G A G C C A G G C A T G A T T A A G A C T C C T T A T G A C G G G A G A A T T A A C T G A A C A G G T T T T G A A G C C T T A A A T C A A C C C A T C C T A A T T T A C G A G C A T C A G T A T A A A G C C A A C G C T C A A T A G G T T G G G T T A T A T A A C T A T A A A A T T A A T T A C A T T T A A C A A A G A A C C T A C C A T A T C A A A A T T T A C A T T T G A G G A T T T A G A A G T A G A T A A A A C A G A G G T G A G G C G T A C A T T T T G A C G C T C A A T C G T T T T A G A C A G

ATCCCCCTTATTAG GACGGAA AAATATT ATAAGGT CGCAATA CAAAACCGAGGAAA AGAATAA TACAGAG AGGCCTT GCGTTTT GTTAAGAACGCGAG TAGATAA TCAACAA ATGTTTA TAGTATC GAAAAAAGCCTGTT TCTGAGA TCATAGG GACAAAA AGAAGAT TATACCTGAGCAAA TGGATTA GATTGTT AGATCCT AACTAAT ATAGGAGCACTAAC ATTAAAA CATCGCC GGTAAAA TGCAACA AAACCGCCAGCCAT

C A G T G A G A G T A G T A T T C A T T A A A G G T C C A G G G G A A C G G A A T A C C C A A G C A A A G G T A A A A A C A G G G A A G A G A G G C A C G A A C C T C C C G A C T T T G C T T C C C T G A A C A A G A A A A A T A A C C T A T G C G T T A T A C A A A T G A G T A G C T A C C T T T T T A A C C G C A A T A T T G A A A C A A A C A T C A C C T T A A T C T T C T G A A T A A T G G C A G A A T A A T T A G A G C C G T C A A A C A A T T T A C C G A A C G A A C C A C C G C C C C C A A A A A C G C T

ATACATGAGGGACAAAATCACCAGTATCGGTCATTGCAGCAA CAATTGAAAATAGGTAATTGAGCGCTTACCAGAACGTAGAAA ATTTAGAACGCGTCGGCTGTCTTTCCTCCGGTAACCCAGCTA AAACAGTGAATTATCCAATCGCAAGATAATTACAATCGCCAT TCGTACATCAATAATAAAGAAATTGCTCATTTCTTTTAATGG TTCACCTGATAGTGCAACAGTGCCACAAATATCTTCGACAAC

C T G G T T T G C C C C A T T T G C A C C A T T A C C A T T A G C C G A T T A C A T A A A G G T G G C A A C A A G T A A T A T C A G A G A G A T A A C A A A T T T A T C C T G A A T C T T A C C C T T A T T A T C A T T C C A A G A A C G T G C A A C A A C G C C A A C A T G T A A A T C A C A A A G A A C G C G A G A A A A A A T A G T A C A T A A A T C A A T A T A T T A T G T A G A T T T T C A G G T T T A A A T T T T A A A T C C T T T G C C C G A T C T A G C T G A G A G C C A G C A G C A C G A A C A G T C

GTCATCGGCAGCAGGCGAAAA CGGAAAC CGATTCAACAAGGC AGCCGAACAATATAAAAGAAA AGAATTG CGACGTCAACCACA AGTAGAAGGAACGCTAACGAG TAAACCA CACAGCTAAGGTAT TACACCGGATTTAGGCAGAGG TCAAATA ACAAGAGTCCTTTT TAAGGCGAATGTGAGTGAATA AGATGAA TTTGATGGCACGTC AAAAGGTTAACGTTATTAATT AAAATCT TTTAATGCGAATGA CGGGTAATAATAAAAGGGACA

G T T T G A T G G T G G G C G T T T T C A C C A A T G A A A C C A G G G C G A C C A A A G A C A C C A C G G C A G A T A G T T A A G C C C A A T A A T T T G T T T A T C T T T C C A G A G C C T T C A G A T A T A C C G C A C T C A T C G A C A T G T T T T T T C G A G C C A G T A G A A T A A A T T T T A G T T A A T T T C C G C T G A G C T T G C T T C T G T A A A C G C G C A G T A C A G T A A C A G T A C T A T C A G A A A A A G T T T G A G T A A A T T G A G G A G C A T C A C C T T G C T T A G T C T T C T G G C C A A C A G A G A C C

GCTTCCGAAATCGG AATCGATAGCAGCACCGTATA TTGTCAA AGAATAAGTTTATT TTAAGAGCAAGAAACAATGTA ACAAATT AAAATTTGCCAGTT CAAGAACAAGCAAGCCGTTCA AAAGTAA AAATAAGAGAATAT GAATCTTCTGACCTAAATTAT ATTAAAA ATTCGTCGCTATTA ATCTTTTACATCGGGAGAAAA GCGGATG GACATTATCATTTT ATGAACCTCAAATATCAAAAG GACCTCT GGTAGAACCCTTCT

G G C A G A C T G A T C A G T A G C G A C A G C A A A G A C A C A A T C A A T A G A A A A G A A A A G A A A T A G C A A T A G C T G A A A C G A A T A A A C A G C C A T A T T A G C A A G T T T A T T T T C A T C G T G A C A A T A A C C G A C A A A A G G T A G C G T T A A T A A T G G T T T G A A A T T T A G A T T T T T T C C C T T A G A A T A G T T A C A A C A A T A A C G G A T T C A T A T T C C A C A A A G A A A C C A C C A G T T G A A C C C T C A A T C A A T A T T G A A T G G G A A A G C G T A A G A A T C A A A C T A T T A G T A A T A A C A

CAAGAGT TCAAGTTTGCCTTTAGCGTAA GTTTACCAGCGCAA TCATATG CTTACCGAAGCCCTTTTTAAT CAATCCAAATAAAT TTTATCC GAATCATTACCGCGCCCAATA TGTCCAGACGACAG GTAATTC CGACCGTGTGATAAATAAGAA CATAGCGATAGCAC TTGAAAA CTGATTGCTTTGAATACCACC GGAATTATCATCGC AAGGAGC GGTCAGTTGGCAAATCAACAG AGACAATATTTTCT GTGGCAC

G A C T C C A A C G T C A A A G G G C G A A A A A C C G T C T A T C A G G G C G A T G G C C C A C T A C G T G A A C C A T C A C C C A A A T C A A G T T T T T T G G G G T C G A G G T G C C G T A A A G C A C T A A A T C G G A A C C C T A A A G G G A G C C C C C G A T T T A G A G C T T G A C G G G G A A A G C C G G C G A A C G T G G C G A G A A A G G A A G G G A A G A A A G C G A A A G G A G C G G G C G C T A G G G C G C T G G C A A G T G T A G C G G T C A C G C T G C G C G T A A C C A C C A C A C C C G C C G C G C G C C G C T A

CTAATGA GGGGTGC AAAGCCT AAAGTGT CGAGCCGGAAGCAT CAACATA TTCCACA CTCACAA TTATCCG CCTGTGTGAAATTG GCTGTTT GGTCATA TAATCAT GAATTCG CGGGTACCGAGCTC GGATCCC CGTATAA TAGTACC GCATGGC TAGCGACCGTATAC AGTCCGC CGAGGCA TTGATAG TAGACCT CTGCAGGTCGACTC TGCATGC CCAAGCT GCCAGTG AACGACG TCACGACGTTGTAA TTCCCAG GTAACGC

A T T G C G T T G T G C C T T G A G T A A C A G T G C C C G A A C C G C C A C C C T C A G A A C C G C C A A C A G T T T C A G C G G A G T G A G T G C A G G G A G T T A A A G G C C G C T A A G C G C G A A A C A A A G T A C A A C A A T C A A C G T A A C A A A G C T G C T C A G T T G A G A T T T A G G A A T A C C C C C C T C A A A T G C T T T A A A C A G A G A G G T C A T T T T T G C G G A T G G A T C A A T T C T A C T A A T A G T A G T A G A T T C A A A A G G G T G A G A A A G A A A C A G G A A G A T T G T A T A A

TAAACAGTTAATGGGTCAGCG CCCTCAGAGCCACCCTCAGTA TAGAAAGGAACACAACTTTCA TGCGGGATCGTCTGAGGCTAA AGATTTGTATCATTATACCTT TTCAGTGAATAATTACCCAGG ATTCAACTAATGGATTCATCA CAGAAAACGAGATTGAATCAC TAGAGCTTAATTTTTGATATT CATTAACATCCAAGGTGGCCT CGGAGACAGTCATAGGTAAAG ATATTTAAATTGGCCCCAAGC ATCGTAACCGTGGGGATAGAA

A C C G G A A C C G C C A A C G G C C C C C T G C C T A T T T C G G C C A C C A C C C T C A T T T T C A G G T A A A A C T A A A G G A A T T G C G A A T C G C A C C C T C A G C A G C G A A A G G C G A T C G C C T G A T A A A T T G T G T T C A G G C T T G C C C T G A C G A G A G A A A C A G A T A C A T A A C G C C A A T T C A A T G A C C A T A A A T C A A A A T C C T G C T G A A T A T A A T G C T G T G A A A A T A A A T C A T A C A G G C A A T G T G A A T C A C C A T C A A T A T G A A A A A T A A A C G T T A A T A T T T T G T A

TTTCCCTCAGAGCC CTAAGTT AATAGTACCGAACCTATTATT GCGATAGCAAGCCC CAATTTT CGTATTCGGTAATAATTTTTT CAACAGCATCGGAA ACACCCC AGCCGGATATCGAAATCCGCG TAAACACCAGAACG GGACAGG CCATAAATAAAGGAATTACGA GCATCAGGTCTTTA TTTAATT GCGCGAGCTAGCTCAACATGT AAGGCAAAGAATTA CTTGAGT TTTAATCAGTATTCAACCGTT CGTTAAAATTCGCA

C C C T C A G A A C C G T G G T A A T G A A A C A T G A A A G T A G G A G G T T T A G G A A C C C A T G T A G T A T G G G C G T T G A A A A T C T C C A C C G A T A A G G G T A G C A A C G G C A T C T T T G C T G C T C C A T G T T A C A C A A G A A T A G T A A A T T G G G C T C A T T A T T C A T A G T A A G A G C A A A A T C G T C C T G A C T A T T A T A G T G T A C C T T T A A A T A T G C A A C T A T T G G G G C A A A A T T A A G C A A T A C A A T G C C A G C T G A T A A A T T A A C G G T T G A A A A T T T T T G T T A A A C G G C G G A T C

GTTTCCTCATTAAGAGGCTGAGACTCGTACCCACCCTCAGAG GAGGACATAAAAAAAAAGGCTCCAAATTCTCCGTAACACTGA ATTTCCTTGTTAGCCGGAACGAGGCGACTCTACAGAGGCTTT GGATTGCGGCACTATCATAACCCTCGACAATGAGATGGTTTA ATAAATCATAAGTACGGTGTCTGGAAGAGACAGAAGCAAAGC TTAACACCCTGCCGGAGAGGGTAGCTAATGAAGCCTCAGAGC

C A G A G C C G C C A G G A G T C T C A A G A G A A G G A T C A C C G T A G T C A C C A G T A C A A A A T G A A T T A G G A G C C T T T A A T T G C C C A C G C T A A A G A C T T T T T C C T A A A A C C A G A C G G T C A A T C A G A G T A A T A A C T T T A A T C A T T G T A A C G G A T T T A C C A G A C G A C G C A A T A C T G C A T C A A A A A G A T T A G G A T T A G T T T C A T T C C A T A T T A T A T T T G C T A A A T C G G T T G T T A T T T T A A T T T T T G A G A G A T C C A T A T G T C A A T A

CTAAAGTTTTATTAGGGAGAGGGTTGATATATACACCAGGCA ACCAACCTAATCGTATTGATACCGATAGTTTAACTACACGAT TTGGGAAGACAATAAGGTACAGACCAGGCGACAATGAAAGGC GCGAACCAGGTCATAAGAGGGGGTAATAGTAACTGAAGGACG AACGCAAGGAGCAACATTAGATACATTTCGGTCAAGATCAAA AATGTGAGCAATTACAGAATCGATGAACGGATAACCAATTTC

T G G C T T T T G A T G A A G T A T A G C C C G G A A T A G G T G T G T C G T C T T T C C A G A C G T T A G G C G C C G A C A A T G A C A A C A A C C A A A C G A A A G A G G C A A A A G A A T C A T A G G C T G G C T G A C C T T C A T A A A A T C T A C G T T A A T A A A A C G A A A A T G T T T A G A C T G G A T A G C A C C G G A A G C A A A C T C C A A C A G C A A A T G G T C A A T A A C C T G T T T A T A A A A A T T T T T A G A A C C C T C T A A T C G T A A A A C T A G C A T G T C G A G T A A C A A C C C G T C G G A T T C G G

CGCCGCCAG GCGGATAAGAGC CAGTACCAG CCTCATAGTGCT ACAGACAGC AATTTCTTATCC TTCGAGGTG ACGTAATGCGCT GGGTAAAAT AGGACAGATAAC CTTTGAAAG CTCATTATACAA AAGAACTGG AAAAGAAGTTTT GGCTTTTGC CGTTTTAATAGA CAAATATCG AGATTTAGTCTT CGAACGAGT TGCGGGAGACTG TAATACTTT TCTGGAGCACTG GCCTGAGAG AGCCAGCTTATT CCTTCCTGT TCGCCATTCTGG

A A C C A C C A C C A G T G C C G T C A T T A G C G G G G T T T T T A G C G T A A A C G C C T G T A G C A T A A C A G C T C G G T T T A T C A G C T T C A C T A C G G G A A G T T T C C A T T A G A A C G G T G G A A C C G A A C T G A C C C A G T C A T T A C C T T A T G C G A T T T T G C C A A A A C C A A A A T A G C G T C G A G C T G G A A G C C C G A A A G A T T G A C C A G T T G A T T C C C A A T T A G C C T T T A A A A C A T T A T G A C C A A C A A G A A A G G C T A T C A G G T C T C A T C A A A A
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Illustration of block-L design. Blue strand is the scaffold strand, green strandsFig. S14:
are staple strands, and red strands are handle staple strands. Arrows indicate 3´-end of
DNA.
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G C A A T T C C T T T A G T T G T T C C T T T C T A T T C T C A C T C C G C T G A A A C T G T T G A A A G T T G T T T A G C A A A A T C C C A T A C A G A A A A T T C A T T T A C T A A C G T C T G G A A A G A C G A C A A A A C T T T A G A T C G T T A C G C T A A C T A T G A G G G C T G T C T G

ACCGATACAATTAAAGGCTCCTTTTGGAGCCTTTTTTTTGGAGATTTTCAACGTGAAAAAATTATTATTC TGGAATGCTACAGGCGTTGTAGTTTGTACTGGTGACGAAACTCAGTGTTACGGTACATGGGTTCCTATTGGGCTTGC

T G T T G T C A T T G T C G G C G C A A C T A T C G G T A T C A A G C T G T T T A A G A A A T T C A C C T C G A A A G C A A G C T G A T A A T A T C C C T G A A A A T G A G G G T G G T G G C T C T G A G G G T G G C G G T T C T G A G G G T G G C G G T T C T G A G G G T G G C G G T A C T A A A C

CCGCAAAAGCGGCCTTTAACTCCCTGCAAGCCTCAGCGACCGAATATATCGGTTATGCGTGGGCGATGGT CTCCTGAGTACGGTGATACACCTATTCCGGGCTATACTTATATCAACCCTCTCGACGGCACTTATCCGCCTGGTACT

G T C C T C A A A G C C T C T G T A G C C G T T G C T A C C C T C G T T C C G A T G C T G T C T T T C G C T G C T G A G G G T G A C G A T C G A G C A A A A C C C C G C T A A T C C T A A T C C T T C T C T T G A G G A G T C T C A G C C T C T T A A T A C T T T C A T G T T T C A G A A T A A T A G

GTTGGTGCCTTCGTAGTGGCATTACGTATTTTACCCGTTTAATGGAAACTTCCTCATGAAAAAGTCTTTA GTTCCGAAATAGGCAGGGGGCATTAACTGTTTATACGGGCACTGTTACTCAAGGCACTGACCCCGTTAAAACTTATT

C G C G C T T G G T A T A A T C G C T G G G G G T C A A A G A T G A G T G T T T T A G T G T A T T C T T T T G C C T C T T T C G T T T T A G A C C A G T A C A C T C C T G T A T C A T C A A A A G C C A T G T A T G A C G C T T A C T G G A A C G G T A A A T T C A G A G A C T G C G C T T T C C A T

GGAGCAGGTCGCGGATTTCGACACAATTTATCAGGCGATGATACAAATCTCCGTTGTACTTTGTTT TCTGGCTTTAATGAGGATTTATTTGTTTGTGAATATCAAGGCCAATCGTCTGACCTGCCTCAACCTCCTGTCAATGCTGGC

C T C T T T C A A A G T T G G T C A G T T C G G T T C C C T T A T G A T T G A C C G T C T G C G C C T C G T T C C G G C T A A G T A A C A T G G C G G C T C T G G T G G T G G T T C T G G T G G C G G C T C T G A G G G T G G T G G C T C T G A G G G T G G C G G T T C T G A G G G T G G C G G C T C

TTGTCAAGATTACTCTTGATGAAGGTCAGCCAGCCTATGCGCCTGGTCTGTACACCGTTCATCTGTC TGAGGGAGGCGGTTCCGGTGGTGGCTCTGGTTCCGGTGATTTTGATTATGAAAAGATGGCAAACGCTAATAAGGGGGCTA

C A G G G C A A G C C T T A T T C A C T G A A T G A G C A G C T T T G T T A C G T T G A T T T G G G T A A T G A A T A T C C G G T T C T G A C C G A A A A T G C C G A T G A A A A C G C G C T A C A G T C T G A C G C T A A A G G C A A A C T T G A T T C T G T C G C T A C T G A T T A C G G T G C T

CACAATGATTAAAGTTGAAATTAAACCATCTCAAGCCCAATTTACTACTCGTTCTGGTGTTTCTCGT GCTATCGATGGTTTCATTGGTGACGTTTCCGGCCTTGCTAATGGTAATGGTGCTACTGGTGATTTTGCTGGCTCTAATTC

G T A G A T T T T T C T T C C C A A C G T C C T G A C T G G T A T A A T G A G C C A G T T C T T A A A A T C G C A T A A G G T A A T T C C A A A T G G C T C A A G T C G G T G A C G G T G A T A A T T C A C C T T T A A T G A A T A A T T T C C G T C A A T A T T T A C C T T C C C T C C C T C A A T

TCCTAAATCTCAACTGATGAATCTTTCTACCTGTAATAATGTTGTTCCGTTAGTTCGTTTTATTAAC CGGTTGAATGTCGCCCTTTTGTCTTTGGCGCTGGTAAACCATATGAATTTTCTATTGATTGTGACAAAATAAACTTATTC

G T G T T G C T C T T A C T A T G C C T C G T A A T T C C T T T T G G C G T T A T G T A T C T G C A T T A G T T G A A T G T G G T A T C G T G G T G T C T T T G C G T T T C T T T T A T A T G T T G C C A C C T T T A T G T A T G T A T T T T C T A C G T T T G C T A A C A T A C T G C G T A A T A A

AAAACTTCTTTTGCAAAAGCCTCTCGCTATTTTGGTTTTTATCGTCGTCTGGTAAACGAGGGTTATGATA GGAGTCTTAATCATGCCAGTTCTTTTGGGTATTCCGTTATTATTGCGTTTCCTCGGTTTCCTTCTGGTAACTTTGTT

A T T T A T G A C G A T T C C G C A G T A T T G G A C G C T A T C C A G T C T A A A C A T T T T A C T A T T A C C C C C T C T G G C C G G C T A T C T G C T T A C T T T T C T T A A A A A G G G C T T C G G T A A G A T A G C T A T T G C T A T T T C A T T G T T T C T T G C T C T T A T T A T T G G

CCTGATTTTTGATTTATGGTCATTCTCGTTTTCTGAACTGTTTAAAGCATTTGAGGGGGATTCAATGAAT GCTTAACTCAATTCTTGTGGGTTATCTCTCTGATATTAGCGCTCAATTACCCTCTGACTTTGTTCAGGGTGTTCAGT

C T T T C G G G C T T C C T C T T A A T C T T T T T G A T G C A A T C C G C T T T G C T T C T G A C T A T A A T A G T C A G G G T A A A G A T A A T T C T C C C G T C T A A T G C G C T T C C C T G T T T T T A T G T T A T T C T C T C T G T A A A G G C T G C T A T T T T C A T T T T T G A C G T T

CCTGACCTGTTGGAGTTTGCTTCCGGTCTGGTTCGCTTTGAAGCTCGAATTAAAACGCGATATTTGAAGT AAACAAAAAATCGTTTCTTATTTGGATTGGGATAAATAATATGGCTGTTTATTTTGTAACTGGCAAATTAGGCTCTG

G C A A T T A A G C T C T A A G C C A T C C G C A A A A A T G A C C T C T T A T C A A A A G G A G C A A T T A A A G G T A C T C T C T A A T G A A A G A C G C T C G T T A G C G T T G G T A A G A T T C A G G A T A A A A T T G T A G C T G G G T G C A A A A T A G C A A C T A A T C T T G A T T T A

GGAATGAAACTTCCAGACACCGTACTTTAGTTGCATATTTAAAACATGTTGAGCTACAGCATTATATTCA AGGCTTCAAAACCTCCCGCAAGTCGGGAGGTTCGCTAAAACGCCTCGCGTTCTTAGAATACCGGATAAGCCTTCTAT

C A T T T G C G A A A T G T A T C T A A T G G T C A A A C T A A A T C T A C T C G T T C G C A G A A T T G G G A A T C A A C T G T T A T A T A T C T G A T T T G C T T G C T A T T G G G C G C G G T A A T G A T T C C T A C G A T G A A A A T A A A A A C G G C T T G C T T G T T C T C G A T G A G T

AGTAGAATTGATGCCACCTTTTCAGCTCGCGCCCCAAATGAAAATATAGCTAAACAGGTTATTGAC GCGGTACTTGGTTTAATACCCGTTCTTGGAATGATAAGGAAAGACAGCCGATTATTGATTGGTTTCTACATGCTCGTAAAT

T T T A T T G C T T A A T T T T G C T A A T T C T T T G C C T T G C C T G T A T G A T T T A T T G G A T G T T A A T G C T A C T A C T A T T T A G G A T G G G A T A T T A T T T T T C T T G T T C A G G A C T T A T C T A T T G T T G A T A A A C A G G C G C G T T C T G C A T T A G C T G A A C A T

CTCCCGCAAAAGTATTACAGGGTCATAATGTTTTTGGTACAACCGATTTAGCTTTATGCTCTGAGGC GTTGTTTATTGTCGTCGTCTGGACAGAATTACTTTACCTTTTGTCGGTACTTTATATTCTCTTATTACTGGCTCGAAAAT

T C A G G C A T T G C A T T T A A A A T A T A T G A G G G T T C T A A A A A T T T T T A T C C T T G C G T T G A A A T A A A G G C T T G C C T C T G C C T A A A T T A C A T G T T G G C G T T G T T A A A T A T G G C G A T T C T C A A T T A A G C C C T A C T G T T G A G C G T T G G C T T T A T A

TCATATTGATGGTGATTTGACTGTCTCCGGCCTTTCTCACCCTTTTGAATCTTTACCTACACATTAC CTGGTAAGAATTTGTATAACGCATATGATACTAAACAGGCTTTTTCTAGTAATTATGATTCCGGTGTTTATTCTTATTTA

C C T T T G T A G A T C T C T C A A A A A T A G C T A C C C T C T C C G G C A T T A A T T T A T C A G C T A G A A C G G T T G A A T A A C G C C T T A T T T A T C A C A C G G T C G G T A T T T C A A A C C A T T A A A T T T A G G T C A G A A G A T G A A A T T A A C T A A A A T A T A T T T G A A

CTAGTTTTACGATTACCGTTCATCGATTCTCTTGTTTGCTCCAGACTCTCAGGCAATGACCTGATAG AAAGTTTTCTCGCGTTCTTTGTCTTGCGATTGGATTTGCATCAGCATTTACATATAGTTATATAACCCAACCTAAGCCGG

T G C T T A T A C A A T C T T C C T G T T T T T G G G G C T T T T C T G A T T A T C A A C C G G G G T A C A T A T G A T T G A C A T G A G G T T A A A A A G G T A G T C T C T C A G A C C T A T G A T T T T G A T A A A T T C A C T A T T G A C T C T T C T C A G C G T C T T A A T C T A A G C T A T

AAAATGAGCTGATTTAACAAAAATTTAATGCGAATTTTAACAAAATATTAACGTTTACAATTTAAATATT CGCTATGTTTTCAAGGATTCTAAGGGAAAATTAATTAATAGCGACGATTTACAGAAGCAAGGTTATTCACTCACATA

G T T G A T G A A A G C T G G C T A C A G G A A G G C C A G A C G C G A A T T A T T T T T G A T G G C G T T C C T A T T G G T T A A T A T T G A T T T A T G T A C T G T T T C C A T T A A A A A A G G T A A T T C A A A T G A A A T T G T T A A A T G T A A T T A A T T T T G T T T T C T T G A T G T

TCCCATTACGGTCAATCCGCCGTTTGTTCCCACGGAGAATCCGACGGGTTGTTACTCGCTCACATTTAAT TTGTTTCATCATCTTCTTTTGCTCAGGTAATTGAAATGAATAATTCGCCTCTGCGCGATTTTGTAACTTGGTATTCA

A T A C T G T C G T C G T C C C C T C A A A C T G G C A G A T G C A C G G T T A C G A T G C G C C C A T C T A C A C C A A C G T G A C C T A A A G C A A T C A G G C G A A T C C G T T A T T G T T T C T C C C G A T G T A A A A G G T A C T G T T A C T G T A T A T T C A T C T G A C G T T A A A C C

CGCTTTGCCTGGTTTCCGGCACCAGAAGCGGTGCCGGAAAGCTGGCTGGAGTGCGATCTTCCTGAGGCCG TGAAAATCTACGCAATTTCTTTATTTCTGTTTTACGTGCAAATAATTTTGATATGGTAGGTTCTAACCCTTCCATTA

C T G G C G T A A T A G C G A A G A G G C C C G C A C C G A T C G C C C T T C C C A A C A G T T G C G C A G C C T G A A T G G C G A A T G G T T C A G A A G T A T A A T C C A A A C A A T C A G G A T T A T A T T G A T G A A T T G C C A T C A T C T G A T A A T C A G G A A T A T G A T G A T A A T

AACGTCGTGACTGGGAAAACCCTGGCGTTACCCAACTTAATCGCCTTGCAGCACATCCCCCTTTCGCCAG TCCGCTCCTTCTGGTGGTTTCTTTGTTCCGCAAAATGATAATGTTACTCAAACTTTTAAAATTAATAACGTTCGGGC

A C T T G C C T C G C T A T C A A A G G T C T A G A G T C G A C C T G C A G G C A T G C A A G C T T G G C A C T G G C C G T C G T T T T A C A A A G G A T T T A A T A C G A G T T G T C G A A T T G T T T G T A A A G T C T A A T A C T T C T A A A T C C T C A A A T G T A T T A T C T A T T G A C G

GAATTCGAGCTCGGTACCCGGGGATCCTTATACGGGTACTAGCCATGCGTATACGGTCGCTAGCGG GCTCTAATCTATTAGTTGTTAGTGCTCCTAAAGATATTTTAGATAACCTTCCTCAATTCCTTTCAACTGTTGATTTGCCAA

G G C T C G T A T G T T G T G T G G A A T T G T G A G C G G A T A A C A A T T T C A C A C A G G A A A C A G C T A T G A C C A T G A T T A C C T G A C C A G A T A T T G A T T G A G G G T T T G A T A T T T G A G G T T C A G C A A G G T G A T G C T T T A G A T T T T T C A T T T G C T G C T G G C

AGCGCAACGCAATTAATGTGAGTTAGCTCACTCATTAGGCACCCCAGGCTTTACACTTTATGCTTCC TCTCAGCGTGGCACTGTTGCAGGCGGTGTTAATACTGACCGCCTCACCTCTGTTTTATCTTCTGCTGGTGGTTCGTTCGG

C C C G C G C G T T G G C C G A T T C A T T A A T G C A G C T G G C A C G A C A G G T T T C C C G A C T G G A A A G C G G G C A G T G T A T T T T T A A T G G C G A T G T T T T A G G G C T A T C A G T T C G C G C A T T A A A G A C T A A T A G C C A T T C A A A A A T A T T G T C T G T G C C A C

CAGCTGTTGCCCGTCTCACTGGTGAAAAGAAAAACCACCCTGGCGCCCAATACGCAAACCGCCTCTC GTATTCTTACGCTTTCAGGTCAGAAGGGTTCTATCTCTGTTGGCCAGAATGTCCCTTTTATTACTGGTCGTGTGACTGGT

C C T G C T G G G G C A A A C C A G C G T G G A C C G C T T G C T G C A A C T C T C T C A G G G C C A G G C G G T G A A G G G C A A T G A A T C T G C C A A T G T A A A T A A T C C A T T T C A G A C G A T T G A G C G T C A A A A T G T A G G T A T T T C C A T G A G C G T T T T T C C T G T T G C

TCGGGCTATTCTTTTGATTTATAAGGGATTTTGCCGATTTCGGAACCACCATCAAACAGGATTTTCG AATGGCTGGCGGTAATATTGTTCTGGATATTACCAGCAAGGCCGATAGTTTGAGTTCTTCTACTCAGGCAAGTGATGTTA

G A C G T T G G A G T C C A C G T T C T T T A A T A G T G G A C T C T T G T T C C A A A C T G G A A C A A C A C T C A A C C C T A T C T T A C T A A T C A A A G A A G T A T T G C T A C A A C G G T T A A T T T G C G T G A T G G A C A G A C T C T T T T A C T C G G T G G C C T C A C T G A T T A T

TGATAGACGGTTTTTCGCCCTTT AAAAACACTTCTCAGGATTCTGGCGTACCGTTCCTGTCTAAAATCCCTTTAATCGGCCTCCTGTTTAGCTCCCGCTCTGATTCTAACGAGGAAAGCACGTTATACGTGCTCGTCAAAGCAACCA

TAGAAAGGAACAACTAAA GTGAGAA ACAGTTTCAGCGGA GATTTTGCTAAACAACTTTCA TGTATGG GTAAATGAATTTTC TTGTCGTCTTTCCAGACGTTA TAAAGTT TTAGCGTAACGATC CTCATAG

T T T C A C G T T G A A A A T C T C C A A A A A A A A G G C T C C A A A A G G A G C C T T T A A T T G T A T C G G T G C A A G C C C A A T A G G A A C C C A T G T A C C G T A A C A C T G A G T T T C G T C A C C A G T A C A A A C T A C A A C G C C T G T

CGATAGTTGCGCCG TTGATAC CTTAAACAGC ATTT GAGGTGA ATCAGCTTGCTTTC ACCCTCATTTTCAGGGATATT AGCCACC CAG ACCGCCACCCT CCTCAGA CTCAGAACCGCCAC CGCCACC

G C A T A A C C G A T A T A T T C G G T C G C T G A G G C T T G C A G G G A G T T A A A G G C C G C T T T T G C G G A G T A C C A G G C G G A T A A G T G C C G T C G A G A G G G T T G A T A T A A G T A T A G C C C G G A A T A G G T G T A T C A C C G T

GCAACGGCTACAGA GTA GAGG AAC GACAGCATCGG AAA AGCG TCGTCACCCTCAGC CGA GATTAGCGGGGTTTTGCT TAG GGAT GAA ACTCCTCAAGA GGCTGAG AGA TGAAAGTATTA TGAAACA

C A T G A G G A A G T T T C C A T T A A A C G G G T A A A A T A C G T A A T G C C A C T A C G A A G G C A C C A A C A A T A A G T T T T A A C G G G G T C A G T G C C T T G A G T A A C A G T G C C C G T A T A A A C A G T T A A T G C C C C C T G C C T A

ATT GACCCCCAGCG CATCTTT TACACTAAAACACT AAAAGAA GGC AAAACGAAAGA GATACAGGAGTGTACTGGTCT TTTTGAT GCGTCATACATGGC TAA CCAG GTT CTGAATTTACC GCAGTCT

A C A A C G G A G A T T T G T A T C A T C G C C T G A T A A A T T G T G T C G A A A T C C G C G A C C T G C T C C G C C A G C A T T G A C A G G A G G T T G A G G C A G G T C A G A C G A T T G G C C T T G A T A T T C A C A A A C A A A T A A A T C C T C A T T

ACCAACT CGAACTG AATCATAAGGGAAC GACGGTC AGGCGCA CGGAACG AGAGCCGCCATGTTACTTAGC ACC CACC CCAGAAC GCCGCCA CCTCAGA CTCAGAGCCACCAC CGCCACC GAGCCGCCACCCTCAGAAC

A C G G T G T A C A G A C C A G G C G C A T A G G C T G G C T G A C C T T C A T C A A G A G T A A T C T T G A C A A T A G C C C C C T T A T T A G C G T T T G C C A T C T T T T C A T A A T C A A A A T C A C C G G A A C C A G A G C C A C C A C C G G A A

AATAAGG TTCAGTG CTGCTCA AACAAAG TCAACGT ACCCAAA ATTCATT ACCGGAT TTCGGTCAGA CATT TCATCGG CGCGTTT ACTGTAG CAG GCGT GCCTTTA CAAGTTT ACAGAAT AGTAGCG

A C C A G A A C G A G T A G T A A A T T G G G C T T G A G A T G G T T T A A T T T C A A C T T T A A T C A T T G T G G A A T T A G A G C C A G C A A A A T C A C C A G T A G C A C C A T T A C C A T T A G C A A G G C C G G A A A C G T C A C C A A T G A A

AGA GGGA GTT GGAC CCAGTCA CATTATA ACTGGCT TTTAAGA GAT ATGC TTACCTT TGAGCCATTTGGAA ACT ACCG GTC CACC GAATTAT TAAAGGT TATTCAT CGGAAAT ATATTGA AAGGTAA

A C G A A C T A A C G G A A C A A C A T T A T T A C A G G T A G A A A G A T T C A T C A G T T G A G A T T T A G G A G A A T A A G T T T A T T T T G T C A C A A T C A A T A G A A A A T T C A T A T G G T T T A C C A G C G C C A A A G A C A A A A G G G C

ATAGTAA ACGAGGC AGGAATT CGCCAAA TACATAA ATGCAGA TCAACTA ACCACAT AAAGACACCACGAT GAAACGC TATAAAA GGCAACA TAAAGGT ACATACA AGAAAAT CAAACGT ATGTTAG

A A C C C T C G T T T A C C A G A C G A C G A T A A A A A C C A A A A T A G C G A G A G G C T T T T G C A A A A G A A G T T T T A A C A A A G T T A C C A G A A G G A A A C C G A G G A A A C G C A A T A A T A A C G G A A T A C C C A A A A G A A C T G G C A T

CTGCGGAATCGTCATAAAT TCCAATA TAGACTGGATAGCG GTT AAAT CGGCCAGAGGGGGTAATAGTA AGC AGTAAGCAGAT TAAGAAA ACCGAAGCCCTTTT CTATCTT TGAAATAGCAATAG GAAACAA AGAGCAA

C C C C T C A A A T G C T T T A A A C A G T T C A G A A A A C G A G A A T G A C C A T A A A T C A A A A A T C A G G A C T G A A C A C C C T G A A C A A A G T C A G A G G G T A A T T G A G C G C T A A T A T C A G A G A G A T A A C C C A C A A G A A T T

TTAAGAG AAAAAGA TTGCATC AAGCGGA AGAAGCA GTC TATA TGACTAT TTTACCC ACGGGAGAATTATC GCATTAG AGC GGGA AAAAACA ATAACAT AGAGAGA CCTTTAC ATAGCAG AATGAAA

G C G T T T T A A T T C G A G C T T C A A A G C G A A C C A G A C C G G A A G C A A A C T C C A A C A G G T C A G G C A G A G C C T A A T T T G C C A G T T A C A A A A T A A A C A G C C A T A T T A T T T A T C C C A A T C C A A A T A A G A A A C G A T

TGGCTTA TTGCGGA GTCATTT ATAAGAG CCTTTTG AATTGCT TACCTTT TAGAGAG CGAGCGTCTTTCAT ACGCTAA CTTACCA CCTGAAT ATTTTAT AGCTACA TGCACCC GCTATTT ATTAGTT

T G T A G C T C A A C A T G T T T T A A A T A T G C A A C T A A A G T A C G G T G T C T G G A A G T T T C A T T C C A T A G A A G G C T T A T C C G G T A T T C T A A G A A C G C G A G G C G T T T T A G C G A A C C T C C C G A C T T G C G G G A G G T T

TAGATAC CAT TGAC TTTAGTT AGA GAGT TGCGAAC CCAATTC TTGATTC ATAACAG AGCAAATCAGATAT AATAGCA CGCGCCC TAC TCAT GTAGGAA TTTCATC TTTTTAT CAAGCCG GAACAAG

T T T A G C T A T A T T T T C A T T T G G G G C G C G A G C T G A A A A G G T G G C A T C A A T T C T A C T A T T T A C G A G C A T G T A G A A A C C A A T C A A T A A T C G G C T G T C T T T C C T T A T C A T T C C A A G A A C G G G T A T T A A A C C

AAAATTA AATTAGC CAGGCAAGGCAAAG AATCATA ATA ATTAACATCCA TAGTAGTAGC CCCATCCTAAA ATAATAT CCTGAACAAGAAAA AGT GATA ATA GTTTATCAACA CGCGCCT TGCAGAA

C A T A A A G C T A A A T C G G T T G T A C C A A A A A C A T T A T G A C C C T G T A A T A C T T T T G C G G G A G A T T T T C G A G C C A G T A A T A A G A G A A T A T A A A G T A C C G A C A A A A G G T A A A G T A A T T C T G T C C A G A C G A C G

TAAATGC TTT TATA ACCCTCA TTTTAGA TAAAAAT GCAAGGA TTTCAAC GCCTTTA TTAGGCAGAGGCAA ATGTAAT CGCCAAC TTAACAA GCCATAT ATC GAGA CTTAATT GGG AGTA GCTCAAC

A G G T A A A G A T T C A A A A G G G T G A G A A A G G C C G G A G A C A G T C A A A T C A C C A T C A A T A T G A T A A A T A A G A A T A A A C A C C G G A A T C A T A A T T A C T A G A A A A A G C C T G T T T A G T A T C A T A T G C G T T A T A C A

GAGAGAT TATTTTT GGGTAGC AGA CCGG ATTAATG CTGATAA GTTCTAG TTCAACC TAAATAAGGCGTTA CGTGTGA TACCGAC TTTGAAA TTAATGG CCTAAAT CTTCTGA ATTTCAT TTAGTTA

C A T T G C C T G A G A G T C T G G A G C A A A C A A G A G A A T C G A T G A A C G G T A A T C G T A A A A C T A G C C G G C T T A G G T T G G G T T A T A T A A C T A T A T G T A A A T G C T G A T G C A A A T C C A A T C G C A A G A C A A A G A A C G

GAAGATT AAAACAG AGCCCCA TCAGAAA TTGATAA ACCCCGG TGT CATA TGTCAAT TTTAACCTCA CCTT GAGACTA GGTCTGA AATCATA TTATCAA AGTGAAT AAT AGTC TGAGAAG AAGACGC
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GTAGCCAGCTT CCTTCCT TAATTCGCGTCTGG TCAAAAA CCA TATTAACCAATAGGAACG AGTACATAAATCAA TGGAAAC CTTTTTTAA ATTAC CATTTGA ACATTTAACAATTT ATTAATT AAACAAA

C G A G T A A C A A C C C G T C G G A T T C T C C G T G G G A A C A A A C G G C G G A T T G A C C G T A A T G G G A T G A A T A C C A A G T T A C A A A A T C G C G C A G A G G C G A A T T A T T C A T T T C A A T T A C C T G A G C A A A A G A A G A T G

GAGGGGA CCAGTTT GCATCTG CGT TAAC CGCATCG AGATGGG TTGGTGT ACG GGTC GCCTGATTGCTTTA CGGATTC ACAATAA GGGAGAA TTACATC GTACCTT AGTAACA AATATAC TCAGATG

G A T C G C A C T C C A G C C A G C T T T C C G G C A C C G C T T C T G G T G C C G G A A A C C A G G C A A A G C G T A A T G G A A G G G T T A G A A C C T A C C A T A T C A A A A T T A T T T G C A C G T A A A A C A G A A A T A A A G A A A T T G C G T

CTCTTCG TGCGGGC CGATCGG GGAAGGG ACTGTTG CTGCGCA ATTCAGG ATTCGCC TATACTTCTGAACC TTTGGAT CTGATTG TATAATC CAA TCAT TGGCAAT CAGATGA TGATTAT ATATTCC

G G A T G T G C T G C A A G G C G A T T A A G T T G G G T A A C G C C A G G G T T T T C C C A G T C A C G A C G T T G C C C G A A C G T T A T T A A T T T T A A A A G T T T G A G T A A C A T T A T C A T T T T G C G G A A C A A A G A A A C C A C C A G A

CTTTGAT TCTAGAC GGTCGAC GCCTGCA CTTGCAT TGCCAAG CGGCCAG AAAACGA AATCCTTTGT ATTA AACTCGT ATTCGAC ACAAACA AGACTTT AAGTATT GATTTAG ATTTGAG ATAATAC
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ACACAAC CAATTCC TTGTTATCCGCTCA TGTGAAA TTTCCTG ATAGCTG AGGTAATCATGGTC TCTGGTC ATCAATA ATATCAAACCCTCA ACCTCAA TTGCTGA CATCACC TCTAAAG TGAAAAA
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TCGGCCA TAATGAA GCTGCAT CGTGCCA AACCTGT GGA GTCG CTTTCCA CTGCCCG CCATTAAAAATACA AACATCG TAA GCCC ACTGATA TGCGCGA TCTTTAA CTATTAG TGAATGG TTT ATAT

T T T G C G T A T T G G G C G C C A G G G T G G T T T T T C T T T T C A C C A G T G A G A C G G G C A A C A G C T G A C C A G T C A C A C G A C C A G T A A T A A A A G G G A C A T T C T G G C C A A C A G A G A T A G A A C C C T T C T G A C C T G A A A

TGC GGTT CCACGCT AAGCGGT TTGCAGC GAGAGAG TGGCCCT CACCGCC CTT TGCC ATTGGCAGATTCAT TATTTAC AATGGAT CGTCTGA GCTCAAT GAC TTTT ACA ACCT TGGAAAT ACGCTCA

T G T T T G A T G G T G G T T C C G A A A T C G G C A A A A T C C C T T A T A A A T C A A A A G A A T A G C C C G A T A A C A T C A C T T G C C T G A G T A G A A G A A C T C A A A C T A T C G G C C T T G C T G G T A A T A T C C A G A A C A A T A T T A

CGTGGAC TAAAGAA TAT CCAC CAAGAGT TTTGGAA GTTCCAG GAGTGTT TAGGGTT TTTGATTAGTAAGA ATACTTC TGTAGCA TAACCGT CGCAAAT TCCATCA GAGTCTG AGTAAAA CCG GCCA

C G A A A A A C C G T C T A T C A T G G T T G C T T T G A C G A G C A C G T A T A A C G T G C T T T C C T C G T T A G A A T C A G A G C G G G A G C T A A A C A G G A G G C C G A T T A A A G G G A T T T T A G A C A G G A A C G G T A C G C C A G A A T C C T G
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T G T T T C A G A A T A A T A G G T T C C G A A A T A G G C A G G G G G C A T T A A C T G T T T A T A C G G G C A C T G T T A C T C A A T G G A G T C C A C G T T C T T T A A T A G T G G A C T C T T G T T C C A A A C

CCTAATCCTTCTCTTGAGGAGTCTCAGCCTCTTAATACTTTCA TGGAACAACACTCAACCCTATCTCGGGCTATTCTTTTGATTTATAAGGGATTTTGCCGATTTCGG

T G A G C A A A A C C C C G C T A A T A A C C A C C A T C A A A C A G G A T T T T C G C C T G C T G G G G C A A A C C A G C G T G G A C C G C T T G C T G C A A C T C T C T C A

ATCAAGGCCAATCGTCTGACCTGCCTCAACCTCCTGTCAATGCTGGCG CTCTAAATCGGGGGCTCCCTTTAGGGTTCCGATTTAGTGC

C G C T T T C C A T T C T G G C T T T A A T G A G G A T T T A T T T G T T T G T G A A T T T T A C G G C A C C T C G A C C C C A A A A A A C T T G A T T T G G G T G A T G G T T C A C G T A G T T G A T A G A C G G T T

GGCACTGACCCCGTTAAAACTTATTACCAGTACACTCCTGTATCATCAAAAGCCATGTATGACGCTTACTGGAACGGTAAATTCAGAGACTG TTTCGCCCTTTGACGT

CGCTCTGATTCTAACGAGGAAAGCACGTTATACGTGCTCGTCAAAGCAACCATAGTACGCGCCCTGTAGCGGCGCATTAAGCGCGGCGGGTGTGGTGGTTACGCGCAG
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AGACTCTTTTACTCGGTGGCCTCACTGATTATAAAAACAC
CTTTCTTCCCTTCCTTTCTCGCCACGTTCGCCGGCTTTCCCCGTCAAG
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CCTTTTGGCGTTATGTATCTGCATTAGTTGAATGTGGTATTCCT
TCAATGAATATTTATGACGATTCCGCAGTATTGGACGCTATCCAGTCTAAACATTTTACTATTA
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G A A G A T G A A A T T A A C T A A A A T A T A T T T G A A A A A G T T T T C T C G C G T T C T T T G T C T T G C G A T T G G A T T T G C A T C A G C A T T T A C A T A T A G T T A T A T A A C C C A A C C T A A G C C

TTTATTCTTATTTAACGCCTTATTTATCACACGGTCGGTATTTCAAACCATTAAATTTAGGTCA GGAGGTTAAAAAGGTAGTCTCTCAGACCTATGATTTTGATAAAT

G A T A C T A A A C A G G C T T T T T C T A G T A A T T A T G A T T C C G G T G T C A C T A T T G A C T C T T C T C A G C G T C T T A A T C T A A G C T A T C G C T A T G T T T

TTCTGACTATAATAGTCAGGGTAAAGACCTGATTTTTGATTTATGGTC TATGGAATGAAACTTCCAGACACCGTACTTTAGTTGCATA

T C T T T C G G G C T T C C T C T T A A T C T T T T T G A T G C A A T C C G C T T T G C T T T A A A A C A T G T T G A G C T A C A G C A T T A T A T T C A G C A A T T A A G C T C T A A G C C A T C C G C A A A A A T G

ACCTCTTATCAAAAGGAGCAATTAAAGGTACTCTCTAATCCTGACCTGTTGGAGTTTGCTTCCGGTCTGGTTCGCTTTGAAGCTCGAATTAAAACGCGATATTTGAAG
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TTAGGATGGGATATTATTTTTCTTGTTCAGGACTTATCTATTGTTGATAAACAGGCGCGTTCTG
TACATGTTGGCGTTGTTAAATATGGCGATTCTCAATTAAGCCCT
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ACAATTTCACACAGGAAACAGCTATGACCATGATTACGAATTCGAGCT
GGGCCAGGCGGTGAAGGGCAATCAGCTGTTGCCCGTCTCA
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ATTCATTAATGCAGCTGGCACGACAGGTTTCCCGACTGGAAAGCGGGCAGTGAGCGCAACGCAATTAATGTGAGTTAGCTCACTCATTAGGCACCCCAGGCTTTACAC

G A T T T A A G G C T T C A A A A C C T C C C G C A A G T C G G G A G G T T C G C T A A A A C G C C T C G C G T T C T T A G A A T A C C G G A T A A G C C T T C T A T A T C T G A T T T G C T T G C T A T T G G G C G C

GCTCGTTAGCGTTGGTAAGATTCAGGATAAAATTGTAGCTGGGTGCAAAATAGCAACTAATCTT GGTAATGATTCCTACGATGAAAATAAAAACGGCTTGCTTGTTCT

C T G T T T A T T T T G T A A C T G G C A A A T T A G G C T C T G G A A A G A C C G A T G A G T G C G G T A C T T G G T T T A A T A C C C G T T C T T G G A A T G A T A A G G A

GGGCTATACTTATATCAACCCTCTCGACGGCACTTATCCGCCTGGTAC CAGAAAATTCATTTACTAACGTCTGGAAAGACGACAAAAC

G G T G G C G G T A C T A A A C C T C C T G A G T A C G G T G A T A C A C C T A T T C C T T T A G A T C G T T A C G C T A A C T A T G A G G G C T G T C T G T G G A A T G C T A C A G G C G T T G T A G T T T G T A C T

GGTGACGAAACTCAGTGTTACGGTACATGGGTTCCTATTGGGCTTGCTATCCCTGAAAATGAGGGTGGTGGCTCTGAGGGTGGCGGTTCTGAGGGTGGCGGTTCTGAG

T G G C A C T G G C C G T C G T T T T A C A A C G T C G T G A C T G G G A A A A C C C T G G C G T T A C C C A A C T T A A T C G C C T T G C A G C A C A T C C C C C T T T C G C C A G C T G G C G T A A T A G C G A A G

TACGGTCGCTAGCGGACTTGCCTCGCTATCAAAGGTCTAGAGTCGACCTGCAGGCATGCAAGCT AGGCCCGCACCGATCGCCCTTCCCAACAGTTGCGCAGCCTGAAT

C G G T A C C C G G G G A T C C T T A T A C G G G T A C T A G C C A T G C G T A G G C G A A T G G C G C T T T G C C T G G T T T C C G G C A C C A G A A G C G G T G C C G G A A

CCGATGTAAAAGGTACTGTTACTGTATATTCATCTGACGTTAAACCTG TCAAGGATTCTAAGGGAAAATTAATTAATAGCGACGATTT

A A C T T G G T A T T C A A A G C A A T C A G G C G A A T C C G T T A T T G T T T C T C A C A G A A G C A A G G T T A T T C A C T C A C A T A T A T T G A T T T A T G T A C T G T T T C C A T T A A A A A A G G T A A T

TCAAATGAAATTGTTAAATGTAATTAATTTTGTTTTCTTGATGTTTGTTTCATCATCTTCTTTTGCTCAGGTAATTGAAATGAATAATTCGCCTCTGCGCGATTTTGT
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CTCCCTGCAAGCCTCAGCGACCGAATATATCGGTTATGCGTGGGCGATGGTTGTTGTCATTGTC
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GTTTGTAAAGTCTAATACTTCTAAATCCTCAAATGTATTATCTATTGA
AAAATCTACGCAATTTCTTTATTTCTGTTTTACGTGCAAA
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TATATTGATGAATTGCCATCATCTGATAATCAGGAATATGATGATAATTCCGCTCCTTCTGGTGGTTTCTTTGTTCCGCAAAATGATAATGTTACTCAAACTTTTAAA

C A A T G T A A A T A A T C C A T T T C A G A C G A T T G A G C G T C A A A A T G T A G G T A T T T C C A T G A G C G T T T T T C C T G T T G C A A T G G C T G G C G G T A A T A T T G T T C T G G A T A T T A C C A G

AGGGTTCTATCTCTGTTGGCCAGAATGTCCCTTTTATTACTGGTCGTGTGACTGGTGAATCTGC CAAGGCCGATAGTTTGAGTTCTTCTACTCAGGCAAGTGATGTTA
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ATGGTCAAACTAAATCTACTCGTTCGCAGAATTGGGAATCAACTGTTA AAAAATTTTTATCCTTGCGTTGAAATAAAGGCTTCTCCCG

A A A T A T A G C T A A A C A G G T T A T T G A C C A T T T G C G A A A T G T A T C T A C A A A A G T A T T A C A G G G T C A T A A T G T T T T T G G T A C A A C C G A T T T A G C T T T A T G C T C T G A G G C T T T

ATTGCTTAATTTTGCTAATTCTTTGCCTTGCCTGTATGATTTATTGGATGTTAATGCTACTACTATTAGTAGAATTGATGCCACCTTTTCAGCTCGCGCCCCAAATGA
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TTTTATCTTCTGCTGGTGGTTCGTTCGGTATTTTTAATGGCGAT
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CATTACGGTCAATCCGCCGTTTGTTCCCACGGAGAATCCGACGGGTTGTTACTCGCTCACATTTAATGTTGATGAAAGCTGGCTACAGGAAGGCCAGACGCGAATTAT

A A A C C A T C T C A A G C C C A A T T T A C T A C T C G T T C T G G T G T T T C T C G T C A G G G C A A G C C T T A T T C A C T G A A T G A G C A G C T T T G T T A C G T T G A T T T G G G T A A T G A A T A T C C G

ACTGGTATAATGAGCCAGTTCTTAAAATCGCATAAGGTAATTCACAATGATTAAAGTTGAAATT GTTCTTGTCAAGATTACTCTTGATGAAGGTCAGCCAGCCTATGC
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TGACGTTTCCGGCCTTGCTAATGGTAATGGTGCTACTGGTGATTTTGC GCGGCTCTGGTGGTGGTTCTGGTGGCGGCTCTGAGGGTGG
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GGTTCCGGTGATTTTGATTATGAAAAGATGGCAAACGCTAATAAGGGGGCTATGACCGAAAATGCCGATGAAAACGCGCTACAGTCTGACGCTAAAGGCAAACTTGAT
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TCTTAATCATGCCAGTTCTTTTGGGTATTCCGTTATTATTGCGTTTCC
TGGCTCTAATTCCCAAATGGCTCAAGTCGGTGACGGTGAT
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Fig. S15: Illustration of octahedron-L design. Blue strand is the scaffold strand, green
strands are staple strands, and red strands are handle staple strands. Arrows indicate
3´-end of DNA.
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Fig. S16: Uptake of DNA origami shapes without DNAse I treatment. This set of experiments
was conducted without DNAse only. Results represent  twelve independent experiments.
Error bars  shows standard deviation.



Table S4. Staple strand sequences for p7308-48hb.
1 GTGAGAATCTCCAATTGATACTTCGGTCGAGG

2 TGTATGGGTGCAAGCCCAATAGAAACGCACCAGAAAGTAAGCAGAT

3 TAAAGTTCGTCACCCCTCAGAGTATAGCGGCTGAGCGTATAACCAG

4 CTCATAGCGCCTGTCGCCACCTCACCGTTGAAACACTGCCTAGCAGTCTCCTCATT

5 ACGACGAGGCTACCAGACTGCGGAATCGTCATAAAT

6 AATACCACATAAAAGAAGTTTTAACAAAGTTAAAGACACCACGATTGTA

7 TCGGATTTTGCTAAACAACTTTCAAAGGAGCGAGGTGAGGAGTTAAGCG

8 TTTTTGTCGTCTTTCCAGACGTTAATGTACCAGCCACCCCGTCGAGGAT

9 CAACAAACGTAAAAGAATGAAATAGCAATAGAATATCAAGAGAGAATTT

10 CTTAAACAGCAAAAAAGTACATAAAAAATAGTAGACTGGATAGCGTAAA

11 CAGGTAACACTAAAGGTCGCAATAACCGAAGCCCTTTTGTCAGAGGGGA

12 GTACATTAAACATCTTTCATCGCCTGATAAAGACGGTCGCTGACCGAGT

13 AACGCTGAGGACTGGCTGTAGAAAAAGCGGATTCAGAATTGATAATCGC

14 AAAAATGCCAAAAAGAAGAAATCCGCGACCTGCTCCGCAAAACGAAAGA

15 CGAACAATAAGTTTTAATCATCGGGCAAAATCGAGCGTCTTTCATCCAT

16 TAGAGTGCCTTTTTGATGCAGGTCAGACGATCCTCAGAAATCAAATCAT

17 GAAGAGGGTTTAAAGGTTTCATATAAAAACAGGTAATTTTATCAATCGTCGCATTAC

18 AGACCGGAATATATTGAAAAGACACCTTTACGAGAGATTGAGAAGCCCT

19 TAATCAACGTGATGGTTATAAGAGAGCGAACATTAATGAGAATCGTAAC

20 ATTCATGAGGTTCAGTGCGAGTAGTGGCTTAGCGTTTTTATTTTTTGAG

21 GGCCTACGAAACCGGATATCATTGTACCTTTACTCCAATTCAACCTAAA

22 TAAGATATTCACAAACACGCCACCAGCCACCTTTTTATCCTCCCGAGTA

23 GTTACAGTTAACAGAATACGTCACTGCACCCCCAATCCATTTCATCAAG

24 ACAACGGAGACGAACTGACAGACCTAGATACTGTAGCTTATA

25 AGGCGCATTGTGTCTACACTAAAACACTCGGG

26 ACCTAGCGTTAGCAAATCAGATATTTACGAGCATGTAGATAATATGTAATAAATTA

27 CCAGAACGGTTGAGGATACAGGAGTGTACTGGTCTCAGCATTGACAGGACACC

28 GAGCCGCCACCCTCAGAACAATAAATCTGAATTTACC

29 GACTTGATTCCTGGAAGGCCTTTATCAATATATTCAGGGAAACCATGCC

30 CAGCTCAGAGCCACCACTGGCCTTGCGTCATACATGGCTGAGTAAGCGT

31 TTCGGTCAGAGGCACCATCGTCACCCTCAGCAAGGCCGTTACCTTGATT

32 CAGTTACCATCCTGAATTAAACAGTTAATGGATGCTGAGGGAGAAGAGG

33 TGAAACAAAGTAGGCTGAATCATAAGGGAACTTTGTATGACCCCCAGCG

34 GTTAACGGAATTAAGAGCCCCTCAAAAACAGACGTTAAGTAGCCAGCTT



35 ACTTTTGTCAACGGGAGAATTATCGGCAGAGCCTAATTCGTGTGAGGGT

36 GTCATAAGTGACCCTCATTTTCAGGGATATTGGAGTACCAGGCGGACCG

37 TAGTGACTATTAAATCATGTCAATTCAGCTCATTTTTATGTGAGTCCTT

38 ATAAGTTTATTGAGCCATTTGGAACTTTTGCATCAGCTTGCTTTCCTTT

39 AACCCTCGTTATAGTAAACGAACTGGGA

40 CGGAATACCCAGAAAATCAGCGCCCGGAAATGCCGGAACAAGTTTGAAC

41 GTTCGAGAGGCTTTTGCTCAACTACAGTTGAATGC

42 AGCGGACTGAACACCCTGAGACTAGAATAACAGTACATAAATCAAGATG

43 AGAGCAAAAGAATTAATGAAAAAACGATATTAGTTGGAGGTTGAACAAGTTAAACC

44 CTTTCCAATACGACGATAAAAACCCGCCAAAATTACAGCATTATAGGCT

45 CAGTTGCATCGCTTCAAGTCATTTTTTTAAATTTAGTTCATTTGGGGCG

46 GTCGAAGCAAAATTGCTACGGTGTCCAATTCAGGTGGCATCAATTCTAC

47 AGCTACAAAACTTACCATTCTAAGCGCGCCCTCAATAATCGGCTGGATA

48 CGAAAAAAGACAACATTAGGAATTTTGAAAATAGAAAGGAACAACTAAA

49 ATCAGCTACATAGCGAATTTCATCTTATCATTCCAAGACGCGCCTCTGT

50 ATGTTGCGGATAAATTGCCAGTCACGATATACGATAGTTGCGCCGTTTC

51 AGAAGGCTTAATGTAATAACACCGTATACTTCTGAACCTTGCCCGAACG

52 GCGGCTATTTCAATGAAAAGGTAAAGGTGTACTCAGAACCGCCACAGTA

53 CATAGGCGCACTGCTCAAAGTTTCGCAACGGCTACAGAGCATAACGGAC

54 AGATATGCAATAAAAATCCGGAGAGGAAGGGCCGGCACGAGAGAGAATC

55 TACAACGCGAGCCATATAGAAAAATATAATCTCAAAATGCTCAATTATC

56 TTTAGCTAATTAGCCTAAATCCTTTGATGGATGTGTAATGAAATTG

57 CGAAATCATACATTATGGCCTGCAAGTTGGGAACCTGTTCTTTTCACCA

58 TATATAACAGAATAGCCCCCTTATAGAGCCGCCATGTTACTTAGCTCTT

59 CAAAATAGCATGCCATCCGCGTTTCGGGGTCGATTAGCGGGGTTTTGCT

60 ATAGCTGAAATGCGAACTTCATCAACCCAAAAATACGTGACAGCATCGG

61 TAGTAGTAGCTTGCGGGCGGCCAGTCCCAGTCTGCCCGCAACAGCTGAC

62 AGTCCGACAAACAAACATTGAGTATGCGCGACTGGCCAACAGAGATTTT

63 ATATCTTTCCGTAGGAAATCACCGGCCTTTACAGTGCCACTCCTCAAGA

64 TGCAGAAACGGGTACAAGCCGACCGGAAAGTAGCGATGCCCCTGAAAGTATTA

65 TGTGCAAGGACTAAAGTCCTTTTGTAATTTCTTTAAGACTTGCAGATTT

66 CCAGATTTAGCGGAACATGAATGGCTTCTGACCTGAAAACGCTCATAAA

67 TTTGATTCAACTCTTCGGATCGCACCACGCTTGGTGGTTCCGAAACCAC

68 ATCGGCGTTTATTTTATTAGCAAGTATTCATGATATAAACCGCCACCCT

69 GGGATATGCGCAGATGAACAGAAATGGAAATCCAGAACAATATTAGCCA



70 ATATTAGGCAGAGGCAATTTCATTTAGAGAGTGGAATTAGAGCCACATT

71 AGAAGAAAGGTTTTAGACCAAAAACAGGCAAGGCAAAGATATTTTTGAC

72 TATGCCTGATTGCTTTACGTAATGGAAGGGTTATTTACCCTGAGTAGAA

73 CTAGGTCTGAGAACAAATAAGAAAGGAAACCGAGGAAAGGCAACATAGA

74 TAATTTGAAAAATTACTTTAACAATAAAGTACCTGAACAAGAAAAAAAC

75 TGTGTAATCGGTTCTAGATCACCATTTCAACAATACTTATTAACATCCA

76 TTTAACCTCAAAAATCACGGCCAGAGGGGGTAATAGTAATGACCATATA

77 AATCCAATCGCTTCTGATAGTATCCTTAATTAGTAATTGTTTATCAACA

78 ATTGTAAGAAGATTCATTGCCGAGAGATAGGTAAATAAATGCCATAAAGAAAATTA

79 ATTTAATTCGCGTCTGGTCGGATTGCATCTGCAGCTTTCGATCGGGCGA

80 TAGACATTTAACAATTTATTTCAAGTACCTTACGTAAATGGCAATCATT

81 CCAACGGCGGAGATGGGGGTGCCGCTGCGCAAGGGTTTTGCCAAGGGGT

82 CTTTTTTAATCGCGCAACAATAATACCATACTGATTGTAAAAGTATTCGACAATT

83 AAACAAAGAAGATGTCAGATGATTGCGTATATTCCCACCAGAATAATACACTAATA

84 AATACCAAGTATACTTCCTAAACAGGAGGCCGATTAAATAACCGTCTCA

85 CGACGCAAATGGGATTTTAGACAGGAACGGTGAGTCTGGTAATATACCT

86 CGTCTCCGTGTTTGGAAAGCACGTATAACGTGCTTTCCGAGTGTTCAAA

87 ACGAGCCGGCTTAGGTTTAAATAAGGCGTTACAGGTCATTTACCCGAGA

88 GAAAATATACAAGAACGAAGACGCAACCCACGAAACAACTGGCAT

89 CAAGCCTGTTCCTAAATCCATATTATAACATGGTTTACACATACATGAG

90 TTAGGTCGACAGTACCCGTATAAGTGTGAAATGAGCTAACTCACAGTCG

91 TTAAACATCGACCAGTAATAAAAGAATGGATTAGAACCCGGATTCATAA

92 TTGAAGTATTATATCTTTAGGAGCTCTAAAGCCGCCTGCAACAGTATAT

93 AATCCTTTGTGGCAAATCAACAGTATCAATACCAGCAGAAGATAAGCCC

94 ACCGTATACGCAATTCCAAGC

95 ACCGAGCTCGAATTCTTAAAACGAAGATTTTCGAGCCACCCATCCTAAA

96 AGGAACTCGTGAGAATACGCCAACTCCGGTAACGCTAACACCAGTCACC

97 GAGGAAGGTTACCTCAAGTGAGGCGGTCAGTTCTTTAAACATTATTCAT

98 TTTCCTGGATCCCCCTTGCATACCC

99 AGGTAATCATGGTCCGTTGCGCTCCGAACGAACCATCTGGTC

100 TTGCTGAATCTAAAAGACTTTAAGGTAAGAGA

101 TGAAAAAACTAACAATTTGAGGACGACGGCTCAACACTT

102 CTGGGGTGCCGCTGCATCTGCAAGTGCGGGCAAGGGTGGGGTAGCAATT

103 GAGTTGTTATCCGCTCACATGGCTTCTAGACGGTTGTAACCCTCACAAC

104 GGATAACGCCACTGTTGCAGTCAACTGATAACAGACCGAGAAGCAGATT



105 TAATTAATTTTTTGGATGAATCATTACCGACTGCCAGTGCATTAGCAAT

106 TTTAAGAAACTGATTATTTATACATTAGTTAAAATAAGATAGCAGAAAG

107 GGCGCCAGGGAAGCGGTCTCCAGCCCAGTTTCTGGAGCAGCCCCAAATG

108 GTGTGGCCCTCGCTTCTCGCATCGATGAACGACCCCGGAACGAGAAAAT

109 CAGTCACACGCCATTAAAAATACACACGACGATTCGCCGATAAATAAGA

110 CTTATAGCCCGATAACATCACTTGATTGGCAGATTCATGGCAAAGGGTC

111 GACTATTTGCTTACATCTGCAAATAGTGAATGAGCGCTCTATCTTATAA

112 CCTTATAAATGTTCCAGGGAACAATCAAAAAAAATTTTTGTTAAACATA

113 GAATGTAGCATACAAAATGGAAACCTTGCTTCTGTAAAAATCATATATG

114 AACCGTCTGAGGACATTACTGATAAACAGAGATATCAAACCCTCATGAA

115 GGCCTTGCTGTCCATCAATTATTCCATTTGATATTAATTAATTTTAGTC

116 TATCAACCCGCCTTCCTTATTTTGTTAAAATTCAGAAAAAACAAGCCGG

117 CCGAGCAAAAATTAATTAATCCTT

118 CGAAAAACCGCGTGGACTGTTTGAGGTT

119 TTTGACGCAAGAGTTCGGCAATTGCAGCTGGTTTTCGTGCCATAAT

120 AGAACCAGAAAATAAGGACGGTGTACCAACTTTCCTCTACCACCTACATCAC

121 GATAACTTTAATTCATTAGAGTAACGGAACGTTCCTCTACCACCTACATCAC

122 CATATGCAGAGCTCCAAACAGTTTCAGCGGATTCCTCTACCACCTACATCAC

123 CAATATAAAAGGAACCCGTAAATGAATTTTCTTCCTCTACCACCTACATCAC

124 AAAGAATTATAGCACCAACTGTAGTTTTCATGCCGCCATTCCTCTACCACCTACATCAC

125 GGCATGTTAGACTACAATTAGCGTAACGATCTTCCTCTACCACCTACATCAC

126 AGTGAGGGGACGAGTAATAAAGAATCTATCATGGTTGCTTCCTCTACCACCTACATCAC

127 ACTTTGGTGTATTGACCTAGGGTTTCGTTAGAATCAGATTCCTCTACCACCTACATCAC

128 ACAAGTAACATTACCTGAGTAAAAACGCCAGAATCCTGTTCCTCTACCACCTACATCAC

129 TGCTTTGCGTTCGGCCAAAGTGTAACACAACTTCCTCTACCACCTACATCAC

130 ACATAGAACCCTATTAGATTAACACATCACCTTCCTCTACCACCTACATCAC

131 AGACACCGCCAGACGGGCTTTCCATTAATTGATAGCTGTTCCTCTACCACCTACATCAC



Table S5. Staple strand sequences for p7308-24hb.
1 CACCACCGTCACTAAACAGTTAATGGGTCAGCGATTGCCCTT

2 CCAGGCATGATTCCCTCAGAGCCACCCTCAGTACGACTTGAG

3 TATGACGGGAGATAGAAAGGAACACAACTTTCAAAGACTCCT

4 ACAGGTTTTGAATGCGGGATCGTCTGAGGCTAAATTAACTGA

5 CAACCCATCCTAAGATTTGTATCATTATACCTTGCCTTAAAT

6 CATCAGTATAAATTCAGTGAATAATTACCCAGGATTTACGAG

7 CAATAGGTTGGGATTCAACTAATGGATTCATCAGCCAACGCT

8 TATAAAATTAATCAGAAAACGAGATTGAATCACTTATATAAC

9 CAAAGAACCTACTAGAGCTTAATTTTTGATATTTACATTTAA

10 ATTTACATTTGACATTAACATCCAAGGTGGCCTCATATCAAA

11 AGTAGATAAAACCGGAGACAGTCATAGGTAAAGGGATTTAGA

12 GCGTACATTTTGATATTTAAATTGGCCCCAAGCAGAGGTGAG

13 CGTTTTAGACAGATCGTAACCGTGGGGATAGAAACGCTCAAT

14 AAATATTCCAATGAAACCAGGGCGACCACGCAATACACCACC

15 TACAGAGAAGCCCAATAATTTGTTTATCGCGTTTTGCACCCT

16 TCAACAACCGCACTCATCGACATGTTTTTAGTATCCAGGCTT

17 TCATAGGTTAGTTAATTTCCGCTGAGCTAGAAGATCAATGAC

18 GATTGTTCAGTAACAGTACTATCAGAAAAACTAATAAATAAA

19 CATCGCCCATCACCTTGCTTAGTCTTCTTGCAACAAATAAAC

20 CAGTGAGAGTAGTATTCATTAAAGGTCCAGGGGAACGGAATA

21 CCCAAGCAAAGGTAAAAACAGGGAAGAGAGGCACGAACCTCC

22 CGACTTTGCTTCCCTGAACAAGAAAAATAACCTATGCGTTAT

23 ACAAATGAGTAGCTACCTTTTTAACCGCAATATTGAAACAAA

24 CATCACCTTAATCTTCTGAATAATGGCAGAATAATTAGAGCC

25 GTCAAACAATTTACCGAACGAACCACCGCCCCCAAAAACGCT

26 ATACATGAGGGACAAAATCACCAGTATCGGTCATTGCAGCAA

27 CAATTGAAAATAGGTAATTGAGCGCTTACCAGAACGTAGAAA

28 ATTTAGAACGCGTCGGCTGTCTTTCCTCCGGTAACCCAGCTA

29 AAACAGTGAATTATCCAATCGCAAGATAATTACAATCGCCAT

30 TCGTACATCAATAATAAAGAAATTGCTCATTTCTTTTAATGG

31 TTCACCTGATAGTGCAACAGTGCCACAAATATCTTCGACAAC

32 CTGGTTTGCCCCATTTGCACCATTACCATTAGCCGATTACAT

33 AAAGGTGGCAACAAGTAATATCAGAGAGATAACAAATTTATC

34 CTGAATCTTACCCTTATTATCATTCCAAGAACGTGCAACAAC

35 GCCAACATGTAAATCACAAAGAACGCGAGAAAAAATAGTACA



36 TAAATCAATATATTATGTAGATTTTCAGGTTTAAATTTTAAA

37 TCCTTTGCCCGATCTAGCTGAGAGCCAGCAGCACGAACAGTC

38 CGGAAACAAAACCGTCAAGTTTGCCTTTAGCGTAAACGTCAA

39 AGAATTGCCCAAATCTTACCGAAGCCCTTTTTAATTACGTGA

40 TAAACCAAATCGGAGAATCATTACCGCGCCCAATAGCCGTAA

41 TCAAATAGGAAAGCCGACCGTGTGATAAATAAGAATTAGAGC

42 AGATGAAAAAGGAGCTGATTGCTTTGAATACCACCAAGGGAA

43 AAAATCTCTGCGCGGGTCAGTTGGCAAATCAACAGGTGTAGC

44 GTTTTCAGACGGAACGGCCCCCTGCCTATTTCGGCATAAGGT

45 GATAGTTAGAATAAAAACTAAAGGAATTGCGAATCAGGCCTT

46 AGATATATAGATAAGATCGCCTGATAAATTGTGTTATGTTTA

47 ATAAATTTCTGAGAAACAGATACATAACGCCAATTGACAAAA

48 CGCAGTATGGATTACTGCTGAATATAATGCTGTGAAGATCCT

49 TGAGGAGATTAAAATGAATCACCATCAATATGAAAGGTAAAA

50 TTGTCAATCGTCTTAATAGTACCGAACCTATTATTCCGGAAT

51 ACAAATTACGAAAGCGTATTCGGTAATAATTTTTTATGACAA

52 AAAGTAAAATCTACAGCCGGATATCGAAATCCGCGGCTGACC

53 ATTAAAACGGAAGCCCATAAATAAAGGAATTACGAAGACTGG

54 GCGGATGAAAAATTGCGCGAGCTAGCTCAACATGTAATAACC

55 GACCTCTGTAACAATTTAATCAGTATTCAACCGTTAACTAGC

56 GTTTACCAGCGCAATCTATCAGGGCGATCGATTCAACAAGGC

57 CAATCCAAATAAATCAAGTTTTTTGGGGCGACGTCAACCACA

58 TGTCCAGACGACAGACCCTAAAGGGAGCCACAGCTAAGGTAT

59 CATAGCGATAGCACCGGCGAACGTGGCGACAAGAGTCCTTTT

60 GGAATTATCATCGCCGGGCGCTAGGGCGTTTGATGGCACGTC

61 AGACAATATTTTCTTAACCACCACACCCTTTAATGCGAATGA

62 AGGGCGAGTCATCGGCAGCAGGCGAAAAGACTCCACAAGAGT

63 ACCATCAAGCCGAACAATATAAAAGAAAGGCCCACTCATATG

64 AGCACTAAGTAGAAGGAACGCTAACGAGTCGAGGTTTTATCC

65 TTGACGGTACACCGGATTTAGGCAGAGGCCCCGATGTAATTC

66 GAAAGCGTAAGGCGAATGTGAGTGAATAAGAAAGGTTGAAAA

67 GGTCACGAAAAGGTTAACGTTATTAATTCTGGCAAAAGGAGC

68 GCCGCTACGGGTAATAATAAAAGGGACAGCCGCGCGTGGCAC

69 GGGGTGCTGTGCCTTGAGTAACAGTGCCAAAGTGTAACATGA

70 TTCCACAGCCAACAGTTTCAGCGGAGTGTTATCCGTTGAAAA



71 GGTCATACTAAGCGCGAAACAAAGTACAGAATTCGGCTCCAT

72 CGTATAACTCAGTTGAGATTTAGGAATAGCATGGCTAGTAAG

73 CGAGGCAAGAGAGGTCATTTTTGCGGATTAGACCTAATATGC

74 CCAAGCTGTAGATTCAAAAGGGTGAGAAAACGACGCTGATAA

75 ATTGCGTCTAATGACCCTCAGAACCGTGGTAATGAAAAGCCT

76 CAGAACCCAACATAGGAACCCATGTAGTATGGGCGCTCACAA

77 AAGGCCGGCTGTTTGGTAGCAACGGCATCTTTGCTTAATCAT

78 AAAGCTGGGATCCCGTAAATTGGGCTCATTATTCATAGTACC

79 TTTAAACAGTCCGCGACTATTATAGTGTACCTTTATTGATAG

80 AATAGTATGCATGCAATTAAGCAATACAATGCCAGGCCAGTG

81 TGTATAATTCCCAGATTTTTGTTAAACGGCGGATCGTAACGC

82 ACCGGAACCGCCAAATCCCCCTTATTAGGTTTGATGGTGGGC

83 CTCATTTTCAGGTACAAAACCGAGGAAAAAGACACCACGGCA

84 CAGCAGCGAAAGGCGTTAAGAACGCGAGTTTCCAGAGCCTTC

85 GCCCTGACGAGAGAGAAAAAAGCCTGTTTTCGAGCCAGTAGA

86 CATAAATCAAAATCTATACCTGAGCAAATGCTTCTGTAAACG

87 TCATACAGGCAATGATAGGAGCACTAACAAGTTTGAGTAAAT

88 GTTAATATTTTGTAAAACCGCCAGCCATGGCCAACAGAGACC

89 TTTCCCTCAGAGCCTGGCTTTTGATGAAGCTTCCGAAATCGG

90 GCGATAGCAAGCCCTCCAGACGTTAGGCAGAATAAGTTTATT

91 CAACAGCATCGGAAAGGCAAAAGAATCAAAAATTTGCCAGTT

92 TAAACACCAGAACGGTTAATAAAACGAAAAATAAGAGAATAT

93 GCATCAGGTCTTTAAAACTCCAACAGCAATTCGTCGCTATTA

94 AAGGCAAAGAATTATTTAGAACCCTCTAGACATTATCATTTT

95 CGTTAAAATTCGCACCCGTCGGATTCGGGGTAGAACCCTTCT

96 AAGTAGGAGGTTTACGAGCCGGAAGCATCGAACCGCCACCCT

97 TCTCCACCGATAAGCCTGTGTGAAATTGAGTGCAGGGAGTTA

98 GTTACACAAGAATACGGGTACCGAGCTCACAATCAACGTAAC

99 AGCAAAATCGTCCTTAGCGACCGTATACCCCCCCTCAAATGC

100 AACTATTGGGGCAACTGCAGGTCGACTCGGATCAATTCTACT

101 ATTAACGGTTGAAATCACGACGTTGTAAAGAAACAGGAAGAT

102 GTTTCCTCATTAAGAGGCTGAGACTCGTACCCACCCTCAGAG

103 GAGGACATAAAAAAAAAGGCTCCAAATTCTCCGTAACACTGA

104 ATTTCCTTGTTAGCCGGAACGAGGCGACTCTACAGAGGCTTT

105 GGATTGCGGCACTATCATAACCCTCGACAATGAGATGGTTTA



106 ATAAATCATAAGTACGGTGTCTGGAAGAGACAGAAGCAAAGC

107 TTAACACCCTGCCGGAGAGGGTAGCTAATGAAGCCTCAGAGC

108 CAGAGCCGCCAGGAGTCTCAAGAGAAGGATCACCGTAGTCAC

109 CAGTACAAAATGAATTAGGAGCCTTTAATTGCCCACGCTAAA

110 GACTTTTTCCTAAAACCAGACGGTCAATCAGAGTAATAACTT

111 TAATCATTGTAACGGATTTACCAGACGACGCAATACTGCATC

112 AAAAAGATTAGGATTAGTTTCATTCCATATTATATTTGCTAA

113 ATCGGTTGTTATTTTAATTTTTGAGAGATCCATATGTCAATA

114 CTAAAGTTTTATTAGGGAGAGGGTTGATATATACACCAGGCA

115 ACCAACCTAATCGTATTGATACCGATAGTTTAACTACACGAT

116 TTGGGAAGACAATAAGGTACAGACCAGGCGACAATGAAAGGC

117 GCGAACCAGGTCATAAGAGGGGGTAATAGTAACTGAAGGACG

118 AACGCAAGGAGCAACATTAGATACATTTCGGTCAAGATCAAA

119 AATGTGAGCAATTACAGAATCGATGAACGGATAACCAATTTC

120 AGGTGTGAATCGATAGCAGCACCGTATAGTATAGCCTAAGTT

121 CAACCAATTAAGAGCAAGAAACAATGTAGCCGACACAATTTT

122 TTCATAACAAGAACAAGCAAGCCGTTCATAGGCTGACACCCC

123 ATAGCACGAATCTTCTGACCTAAATTATAATGTTTGGACAGG

124 TGTTTATATCTTTTACATCGGGAGAAAAAATGGTCTTTAATT

125 ATGTCGAATGAACCTCAAATATCAAAAGATCGTAACTTGAGT

126 CGCCGCCAGGGCAGACTGATCAGTAGCGACGCGGATAAGAGC

127 CAGTACCAGAGCAAAGACACAATCAATAGACCTCATAGTGCT

128 ACAGACAGCAAAGAAAAGAAATAGCAATAGAATTTCTTATCC

129 TTCGAGGTGCTGAAACGAATAAACAGCCATACGTAATGCGCT

130 GGGTAAAATATTAGCAAGTTTATTTTCATCAGGACAGATAAC

131 CTTTGAAAGGTGACAATAACCGACAAAAGGCTCATTATACAA

132 AAGAACTGGTAGCGTTAATAATGGTTTGAAAAAAGAAGTTTT

133 GGCTTTTGCATTTAGATTTTTTCCCTTAGACGTTTTAATAGA

134 CAAATATCGATAGTTACAACAATAACGGATAGATTTAGTCTT

135 CGAACGAGTTCATATTCCACAAAGAAACCATGCGGGAGACTG

136 TAATACTTTCCAGTTGAACCCTCAATCAATTCTGGAGCACTG

137 GCCTGAGAGATTGAATGGGAAAGCGTAAGAAGCCAGCTTATT

138 CCTTCCTGTATCAAACTATTAGTAATAACATCGCCATTCTGG

139 TAAAGAACTTTTGGGAATTAGAGGAATTATCGCCTGGCCCTGTTCCTCTACCACCTACATCAC

140 TTTGCGGGACCCTGAACAAAGTCCGCATTATACGCAGTATGTTTCCTCTACCACCTACATCAC



141 ATTTCTTACGTAGAAACCAATCAATAATATGATTAGTTGCTATTCCTCTACCACCTACATCAC

142 TAAGAAAACATGTAAATGCTGATTCCGGCTCAGTAGGGCTTATTCCTCTACCACCTACATCAC

143 AATAGATAAATTTGCACGTAAAAAAGGGTTTTTCATTTGAATTTCCTCTACCACCTACATCAC

144 ATAAATACCGTCAGTATTAACACCAGCAGAATTAGACTTTACTTCCTCTACCACCTACATCAC

145 AACCACCACCAGTGCCGTCATTAGCGGGGTTTTTAGCGTAAATTCCTCTACCACCTACATCAC

146 CGCCTGTAGCATAACAGCTCGGTTTATCAGCTTCACTACGGGTTCCTCTACCACCTACATCAC

147 AAGTTTCCATTAGAACGGTGGAACCGAACTGACCCAGTCATTTTCCTCTACCACCTACATCAC

148 ACCTTATGCGATTTTGCCAAAACCAAAATAGCGTCGAGCTGGTTCCTCTACCACCTACATCAC

149 AAGCCCGAAAGATTGACCAGTTGATTCCCAATTAGCCTTTAATTCCTCTACCACCTACATCAC

150 AACATTATGACCAACAAGAAAGGCTATCAGGTCTCATCAAAATTCCTCTACCACCTACATCAC



Table S6. Staple strand sequences for p7308-6hb.
1 AACGCTCATGGAAATAATGAGTGAGCTATGGGTAACGCCAGGTTCCTCTACCACCTACATCAC

2 ACTTGCCTGAGTAGTGAATCGGCCAACGAACTGTTGGGAAGGTTCCTCTACCACCTACATCAC

3 ATCAGTGAGGCCACCTGATTGCCCTTCAGGAAGATCGCACTCTTCCTCTACCACCTACATCAC

4 ATCAGAGCGGGAGCGATGGTGGTTCCGAATGGGATAGGTCACTTCCTCTACCACCTACATCAC

5 ACACCCGCCGCGCTAAGAGTCCACTATTTGTAGCCAGCTTTCTTCCTCTACCACCTACATCAC

6 GTGGCGAGAAAGGATCACCCAAATCAAGAAAATTCGCATTAATTCCTCTACCACCTACATCAC

7 AAGAACTGGCTCATCGGAACAACATTATTACCCCGGTTGATATTCCTCTACCACCTACATCAC

8 GAGAAACACCAGAAAAAGGAATTACGAGGGCTATCAGGTCATTTCCTCTACCACCTACATCAC

9 GAGTAATCTTGACATTTTGCAAAAGAAGCAAATCACCATCAATTCCTCTACCACCTACATCAC

10 TAAGGGAACCGAACATTCATTGAATCCCTTTAGAACCCTCATTTCCTCTACCACCTACATCAC

11 TTGTATCATCGCCTATTATAGTCAGAAGAGCTAAATCGGTTGTTCCTCTACCACCTACATCAC

12 CGAAAGAGGCAAAATTCAAAGCGAACCAAATAGTAGTAGCATTTCCTCTACCACCTACATCAC

13 CTGGAAGTTTCATTCCATATAACAGT

14 AGGATCCCCGGGTACCGGCTAGTACCCGTATA

15 TTAAATATGCAACTAAAGTACGGTGT

16 GTTAAAGGCCGCTTTTGCGGGATCGTCACCCTCAGCAGCG

17 ACGCATAACCGATATATTCGGTCGCTGAGGCTTGCAGGGA

18 ATATTTTAGTTAATTTCATCTTCTGACCTAAATTTAATGG

19 TTTGAAATACCGACCGTGTGATAAATAAGGCGTTAAATAA

20 GCAAGTCCGCTAGCATCATAATTACTAGCAAAGAACGCGAGA

21 GCTTGCATGCCTGCATACAAATTCTTACATATAACTATATGT

22 GTTTTCCCAGTCACGCTTAATTGAGAATGTCTGAGAGACTAC

23 AGGGGGATGTGCTGTTTAGGCAGAGGCAAGACGCTGAGAAGA

24 GCGATCGGTGCGGGAGTACCGACAAAAGTTTCCCTTAGAATC

25 AAAGCGCCATTCGCATAAACAACATGTTAGTGAATAACCTTG

26 CAGCCAGCTTTCCGAACAATAGATAAGTTTACCTTTTTTAAT

27 TGAGGGGACGACGATAATTTACGAGCATTCAAGAAAACAAAA

28 GTTGGTGTAGATGGTTCCTTATCATTCCTCATTTCAATTACC

29 CGTGGGAACAAACGCTCATCGAGAACAAGCTTTGAATACCAA

30 ATCAACATTAAATGATCATTACCGCGCCTACCTTTTACATCG

31 ATCAAAAATAATTCCTTATCCGGTATTCGTAGATTTTCAGGT

32 ATTTTTGTTAAATCCCCGACTTGCGGGATATCAAAATTATTT

33 TTTAAATTGTAAACTGCTATTTTGCACCGCCCCCTGCCTATC

34 ATCAGAAAAGCCCCAACGCTAACGAGCGGGGTCAGTGCCTTG

35 ATCGTAAAACTAGCAAAATAAACAGCCAGCTTTTGATGATAC



36 TGCCTGAGAGTCTGCGATTTTTTGTTTAGCGCAGTCTCTGAA

37 GGGTAGCTATTTTTCAGAGAGAATAACATATTCACAAACAAA

38 TATGATATTCAACCGAATTAACTGAACAGCATTGACAGGAGG

39 CAAAAGGGTGAGAACGCTAATATCAGAGCCCTCAGAGCCGCC

40 ATATTTTAAATGCACAATAATAAGAGCATCAGAGCCGCCACC

41 CCTTTATTTCAACGTACCGAAGCCCTTTTCAAAATCACCGGA

42 TACCAAAAACATTAAAGTTACCAGAAGGTCGGTCATAGCCCC

43 AATTAAGCAATAAATACCCAAAAGAACTTTGCCTTTAGCGTC

44 TAACATCCAATAAATATGTTAGCAAACGCCATCGATAGCAGC

45 GAGCTGAAAAGGTGATATAAAAGAAACGGCACCATTACCATT

46 AATGGTCAATAACCGTCACAATCAATAGACTTGAGCCATTTG

47 GCGAACGAGTAGATGACAAAAGGGCGACTGACGGAAATTATT

48 AATCATGGTCATAGCATTCTGGCCAACAAATACGTGGCACAG

49 TCACAATTCCACACCATTGGCAGATTCATAATGCGCGAACTG

50 AAGCCTGGGGTGCCTACCTACATTTTGAACCGAACGAACCAC

51 GTTGCGCTCACTGTATTACCGCCAGCCGTCAGTATTAACAC

52 CCAGCTGCATTAAAAGAACTCAAACTAAGCAGCAAATGAAA

53 GTTTGCGTATTGGGCAATACTTCTTTGAAAATATCAAACCCT

54 GAGACGGGCAACAGCGAGTAAAAGAGTCAACAGTTGAAAGGA

55 GAGAGTTGCAGCAACGCCAGAATCCTGAAGGAGCACTAACAA

56 CGAAAATCCTGTTTTAAACAGGAGGCCGTACATTTGAGGATT

57 CTTATAAATCAAAAGCACGTATAACGTGGACAACTCGTATTA

58 TTCCAGTTTGGAACTAATGCGCCGCTACAAAAGTTTGAGTAA

59 CCAACGTCAAAGGGTGTAGCGGTCACGCACCAGAAGGAGCGG

60 CACTACGTGAACCAAGGGAAGAAAGCGATGATGGCAATTCAT

61 GGTGCCGTAAAGCATAGAGCTTGACGGGCTTTTCGGAACCTA

62 ATAAAACGAACTAATATACCAGTCAGGAGCTGAGACTCCTCA

63 TTCATCAGTTGAGAATCATTGTGAATTAGCTCAGTACCAGGC

64 GATACATAACGCCACGAGTAGTAAATTGAAGTATAGCCCGGA

65 ACACTATCATAACCTCATTCAGTGAATATAGTACCGCCACCC

66 AAATAGCGAGAGGCAGAACCGGATATTCCCTCAGAGCCACCA

67 GTAATAGTAAAATGGGCGCATAGGCTGGTAGGAACCCATGTA

68 GAATCGTCATAAATTGACCAACTTTGAAAAACTACAACGCCT

69 AACAGTTCAGAAAAGCCGGAACGAGGCGTAGCGTAACGATCT

70 TCTTTACCCTGACTGATAAATTGTGTCGTAAATGAATTTTCT



71 TCAAAAAGATTAAGCAAGCGCGAAACAACAGTTTCAGCGGAG

72 GTTTTAATTCGAGCGAATACACTAAAACTTGCGAATAATAAT

73 TCCAACAGGTCAGGATGCCACTACGAAGAGGCTCCAAAAGGA

74 TGATAAGAGGTCATCTTTTTCATGAGGAGCTTTCGAGGTGAA

75 TGAATATAATGCTGAACGAGGGTAGCAAGCGCCGACAATGAC

76 AGTAATAAAAGGGACTGTTTCCTGTGTGCCTTTGATAGCGAG

77 AAATGGATTATTTAAACATACGAGCCGGACGGCCAGTGCCAA

78 AATATCCAGAACAACCCGCTTTCCAGTCCGCCAGCTGGCGAA

79 ATTAACCGTTGTAGCGCCAGGGTGGTTTGCCGGAAACCAGGC

80 AGACAGGAACGGTAGCGGTCCACGCTGGTGCATCTGCCAGTT

81 GGTTGCTTTGACGAGAATAGCCCGAGATCCCGTCGGATTCTC

82 AGGGCGCTGGCAAGCGAAAAACCGTCTACCAATAGGAACGCC

83 GGGAGCCCCCGATTCTAAATCGGAACCCTGTATAAGCAAATA

84 TAATTTCAACTTTATTTAGGAATACCACATCGATGAACGGTA

85 CGTAACAAAGCTGCCTCGTTTACCAGACATTAATGCCGGAGA

86 CGGTGTACAGACCATTTAGACTGGATAGTGTAGGTAAAGATT

87 CTCCATGTTACTTACGAGAATGACCATATTTTGCGGGAGAAG

88 CCCAGCGATTATACAGGAAGCCCGAAAGCAAAGAATTAGCAA

89 GGGTAAAATACGTAATTAGAGAGTACCTTTCATTTGGGGCGC

90 TTGAGGACTAAAGATTTTGCGGATGGCTAGATACATTTCGCA

91 AAAGACAGCATCGGTAGCTCAACATGTTTGATTCCCAATTCT

92 ACAATATTTTTGAAATCCAATCGCAAGAAAAAAGCCTGTTTA

93 ATAGCCCTAAAACAGCTTAGGTTGGGTTCAGTATAAAGCCAA

94 CAGCAGAAGATAAATATCAAAATCATAGCGCCATATTTAACA

95 CGCCTGCAACAGTGGATAGCTTAGATTATTTTCGAGCCAGTA

96 AATCTAAAGCATCACGCTATTAATTAATGTAAAGTAATTCTG

97 CAATCAATATCTGGAATCAATATATGTGCAGCTAATGCAGAA

98 ATTGAGGAAGGTTACAATTTCATTTGAACCTGAACAAGAAAA

99 CTAATAGATTAGAGTGATGAAACAAACAGTAGAAACCAATCA

100 TAGAAGTATTAGACCAGAGGCGAATTATAAGAACGGGTATTA

101 AATCCTTTGCCCGAGGATTCGCCTGATTGCAAGCCGTTTTTA

102 CATTATCATTTTGCATATACAGTAACAGCAATAGCAAGCAAA

103 AATTATCATCATATAATAAAGAAATTGCTAAGAACGCGAGGC

104 CAATATAATCCTGAGTTAGAACCTACCAGGTTTTGAAGCCTT

105 TTATTCTGAAACATTATAAACAGTTAATCAGCTACAATTTTA



106 AGAGAAGGATTAGGAATAAGTTTTAACGTCTTTCCAGAGCCT

107 GGATAAGTGCCGTCAAGCGTCATACATGTATTATTTATCCCA

108 ATAGGTGTATCACCAGCCAGAATGGAAAACGTCAAAAATGAA

109 TCAGAACCGCCACCACGATTGGCCTTGATAAAAACAGGGAAG

110 CCCTCATTTTCAGGCAGAGCCGCCGCCACCCTGAACAAAGTC

111 CCGTAACACTGAGTCCTCAGAGCCACCAAGATAACCCACAAG

112 GTAGCATTCCACAGCGGAACCGCCTCCCAGAAACAATGAAAT

113 AAAGTTTTGTCGTCCCATCTTTTCATAATTAAGAAAAGTAAG

114 GTATGGGATTTTGCTTTCATCGGCATTTAAACCGAGGAAACG

115 TGAGAATAGAAAGGCGACAGAATCAAGTGGCATGATTAAGAC

116 TTTTTCACGTTGAACGTCACCAATGAAATAGAAAATACATAC

117 GCCTTTAATTGTATCAAAATCACCAGTACAAAGACACCACGG

118 TTTCTTAAACAGCTTATCACCGTCACCGAAAATTCATATGGT

119 AACAACCATCGCCCGGGAAGGTAAATATATTCAACCGATTGA

120 AAACTTTTTCAAATCCTGAAAGCGTAAGGAGATAGAACCCTT

121 AAATGCTGATGCAATGGCTATTAGTCTTCCAGTCACACGACC

122 CTTTTTAACCTCCGTCGCCATTAAAAATCGCTCAATCGTCTG

123 GTCAATAGTGAATTACAGAGGTGAGGCGATTGCAACAGGAAA

124 CTTGAAAACATAGCCCACGCTGAGAGCCTCGGCCTTGCTGGT

125 CTTCTGTAAATCGTCCTTGCTGAACCTCTTAGTAATAACATC

126 GGAAACAGTACATATCAGTTGGCAAATCTGTCCATCACGCAA

127 TTAATTACATTTAATCTAAAATATCTTTGAAGTGTTTTTATA

128 TGAGCAAAAGAAGACCGTCAATAGATAAATTAAAGGGATTTT

129 GTTACAAAATCGCGTTTACAAACAATTCCTTTCCTCGTTAGA

130 GGAGAAACAATAACACGTTATTAATTTTAGGGCGCGTACTAT

131 TTAACGTCAGATGAGGAACAAAGAAACCTGCGCGTAACCACC

132 GCACGTAAAACAGATCCTGATTATCAGAAAGGAGCGGGCGCT

133 TGAATAATGGAAGGTTGTTTGGATTATAGAAAGCCGGCGAAC

134 AGTAACAGTGCCCGGAAAGTATTAAGAGCGTTGGGAAGAAAA

135 AGGAGTGTACTGGTATTAGCGGGGTTTTCCTTATGCGATTTT

136 TTTACCGTTCCAGTGAGAGGGTTGATATGGCTTGAGATGGTT

137 TAAATCCTCATTAAGTACTCAGGAGGTTAGGCTTGCCCTGAC

138 TTGAGGCAGGTCAGCTCAGAACCGCCACATTACCCAAATCAA

139 ACCAGAACCACCACGATAGCAAGCCCAACTGACCTTCATCAA

140 CTCAGAACCGCCACTTCGTCACCAGTACAGAGGACAGATGAA



141 ACCAGAGCCACCACACAGCCCTCATAGTCAGACGGTCAATCA

142 CTTATTAGCGTTTGTTTCCAGACGTTAGAAATCCGCGACCTG

143 AGACTGTAGCGCGTTAAACAACTTTCAAAGTACAACGGAGAT

144 ACCGTAATCAGTAGAACAACTAAAGGAAACTCATCTTTGACC

145 AGCAAGGCCGGAAAAATCTCCAAAAAAAGCACCAACCTAAAA

146 GGAATTAGAGCCAGCGGTTTATCAGCTTAGTTTCCATTAAAC

147 CATTAAAGGTGAATTGATACCGATAGTTCGGCTACAGAGGCT

148 GAATAAACACCGGAGACCGTATACGCATGAGCTCGAATTCGT

149 GTATCATATGCGTTAGGTCGACTCTAGAAAATTGTTATCCGC

150 CGCTCAACAGTAGGGACGTTGTAAAACGAAGCATAAAGTGTA

151 ACGCCAACATGTAACAAGGCGATTAAGTACTCACATTAATTGC

152 ATAAGAGAATATAACCTCTTCGCTATTAGGGAAACCTGTCGTG

153 TCCAGACGACGACACATTCAGGCTGCGCCGCGGGGAGAGGCG

154 CGCGCCTGTTTATCGCACCGCTTCTGGTTTCTTTTCACCAGT

155 ATAATATCCCATCCCAGTATCGGCCTCACCGCCTGGCCCTGA

156 ATAATCGGCTGTCTGCGCATCGTAACCGTTTGCCCCAGCAGG

157 AACCAAGTACCGCAGCGGATTGACCGTAAATCGGCAAAATCC

158 TTTTCATCGTAGGATGAGCGAGTAACAAAGGGTTGAGTGTTG

159 TCAGATATAGAAGGGCGTCTGGCCTTCCAAAGAACGTGGACT

160 GTTTTAGCGAACCTAGCTCATTTTTTAATCAGGGCGATGGCC

161 AAATCAAGATTAGTGTTAATATTTTGTTTTTTTTGGGGTCGA

162 TCCTGAATCTTACCAAAAACAGGAAGATTAAAATCTACGTTA

163 AATTTGCCAGTTACATGTCAATCATATGTACAGGTAGAAAGA

164 ATCCAAATAAGAAAGAGCAAACAAGAGAATTCAACTAATGCA

165 AATAGCAGCCTTTAGAGAGATCTACAAAGCATAGTAAGAGCA

166 CGCATTAGACGGGAGTTCTAGCTGATAAGACGATAAAAACCA

167 AGAGGGTAATTGAGAGGCCGGAGACAGTTTTTGCCAGAGGGG

168 AATTGAGTTAAGCCATGCCTGAGTAATGCGTCCAATACTGCG

169 AGCAATAGCTATCTCAAGGATAAAAATTCCTCAAATGCTTTA

170 CAGATAGCCGAACATGACCCTGTAATACAATCAAAAATCAGG

171 CAATAATAACGGAAGCCTCAGAGCATAACAAAGCGGATTGCA

172 TCCTTATTACGCAGTCATACAGGCAAGGACTTCAAATATCGC

173 ATAAAGGTGGCAACGCATCAATTCTACTGACCGGAAGCAAAC

174 AATAAGTTTATTTTTGTTTAGCTATATTTTAATTGCTCCTTT

175 TTACCAGCGCCAAATTAGTTTGACCATTTAGAGCTTAATTGC



Table S7. Staple strand sequences for p7308-6hb-octahedron.
1 TGGACTCTGAGTGTCAGCAAGCGGTCCAAAGGGAGGTTTTTT

2 GAAATCGCTATTTCGATGATACAGGAGTCAAATAAGACGATT

3 AAATCAATAAACAGTAATAAGTTTTAACAGGTGCCGTAAAAT

4 ATAGGGTCATTGAGGTGCCACGTCAAAGAAATCAACCCCCGA

5 AGCAGGCATGCACTAAATCGGAACCCTACGCTGGTGCCCGAG

6 GGCCTTGGAAAATCCTGTTTGATGGTGGCAGGTCAATCCTCA

7 TTAAAGCGGCTTTTGGAACCTATTATTCAGAAGGACGGGGTT

8 GGGGTCGGGGGTCATAACAGTGCCCGTAAAGAATATTGCCCC

9 CATACATCAGAATGACAGGAGGTTGAGGTTATTAGTTAGGCC

10 ATGCGCCGTGTAGCAAGCCGGCGAACGTAACAGTTGCGGAAT

11 TACGCCAACGTGCTCCAGACGACGATAAACATTCATCATCAG

12 AAAGGAGTTGCTTTAATAGCGAGAGGCTAATATTCATTGAAG

13 CTGGCAAGCTACAGAAGAAGTTTTGCCACAATACTCAGAAAA

14 GGAAGAATTATCCCCCTCAAATGCTTTAGGCGAGATAGGGCG

15 TTGAGATAGGTGTTTTTATAATCAGTGAGAAAGATACTAATG

16 CAGATACTCGTTTATTCCTCGTTAGAATTTAGACAGAGTAAA

17 CGTCATATTTGCAAGGCGCGTACTATGGCGGGCGCAAGGAAG

18 ATAACCCATAACGCCATTATTACAGGTAGGCCACCGGAACGG

19 ATGCTGACCTTTTTTAGCTTAGATTAAGGTCTGGAAATGCTG

20 GGCGTTACAAATATGGAAGCAAACTCCAATTGCATACTATTA

21 TTATCAAAAGAACGAGGATTAGAGAGTAACATGTTTTAAAGC

22 GAGACTATGCAAATTTGCTCCTTTTGATTGAATATAGTTTCA

23 CAATAGTAATATGCAACTAAAGTACGGTACGCTGAGGTCTGA

24 TAGTCAGGACACCGGAATCATAATTACTTACCCTGCAAAAAG

25 ATTAAGACCAGACCATTTTAGTTAATTTCGTGTGAGCCTGTT

26 TAGCTCACCTTTAACCAATCGCAAGACAAATCATAGAAGAGT

27 AAGCGAAGGAAGCCAAAAATCAGGTCTTAGAAAAATAAATAA

28 AAGAGAAAACGCCAACAAATTCTTACCATTGCCCTGCCAGGG

29 AAATAATCGACAATTGCGTTGCGCTCACACAATTCTCCTGTG

30 GGCTTAAAAAGTAATTTCCAGTCGGGAATCTTTTCACCAGTA

31 ATTTAACTATAAAGGTGCCAGCTGCATTATTGGGCTCACCGC

32 CTCAACAGTTGAGACGGGCAACAGCTGAGTATAAATCGCCAT

33 TGAAATTGTTTTACGAGCATGTAGAAACAGCTGTTCACACAA

34 CATACGACATTAATAAACAACATGTTCAGTCCTGATAATCGG

35 TGGTTTTACCTGTCTACCGACAAAAGGTTTGAGAAGCCAACG



36 TAACTCAGCCGGAAGTAATCATGGTCATCAATCAAACAAGAA

37 GGCTTATTAGGAATCCAAGAACGGGTATCGTTAGTCCTCATA

38 CTTACCACTTGCGGCTCATTTTCAGGGAGTATCACGATATAA

39 AACAAGCGCGTTTTCCCAATAGGAACCCTAACGATCTAAAGG

40 TTCATCGCCGGTATGTAACACTGAGTTTAGACAGCAAATGAA

41 CACTCATCCGTTTTGTCGTCTTTCCAGATAAACCATTTTATT

42 GTATAGCCGGTCTTTCCAGAGCCTAATTGAGGGTTCGTACTC

43 AGGAGGTCACCACCGAGGTTTTGAAGCCATTTTATTACAAAA

44 GTTAGCGATGTACCTCTAAGAACGCGAGAAGCCGTAGTACCG

45 TCAGAGCTTAGTACATAAGTGCCGTCGATGCCAGTCCTGAAT

46 ATGTGCTATCGGTGCTTCTGGTGCCGGAATTTTCCATGTGAG

47 AAGTCCGCGACGTTAAAGAAGATGATGATAACGGAGTACCTT

48 TCAGGCTACGCCAGATCAAGAAAACAAACCTTGCTTCTGTGA

49 AAGGGCGGCAAGGCACATTTAACAATTTTCAATATCTTAGAA

50 CCATTCGGGAAATCGTCGCTATTAATTAAACCAGGTGTTGGG

51 TTACATCCCTACGCATGGCTAGTACCCGAGTAACATTCGCCT

52 GATTGCTCTGAGCAGTAAAACGACGGCCTTTGATAATCCCCG

53 TGAATAAATTAATTGATTAAGTTGGGTAGCGCAACCAAAGCG

54 CAATTACTTGAATATCAGATGAATATACTATAAGGGCGAGGC

55 GAGCCTTATAATTTGCTAAACAACTTTCTAAAGAAGGTTAGA

56 CGCTGAGTAAACAGACCAGAAGGAGCGGACTCGTAATTAGAC

57 AAAGGAATTGCTTTATCATATTCCTGATATATCAAAATTAAA

58 GCGAATATAATTGTTGATGGCAATTCATATGGAAGATTGCGT

59 AGTGAGAACTTTGCACGTAAAACAGAAAAACAGTTAGGAATT

60 TTTACAAATTTAAAGGCCGCTTTTGCGGTAGAAGTTTAAATC

61 CTTTGCCAGAAACCCTTGATACCGATAGCCGATATACCCTCA

62 ACCTACCTATCAGAATCGGTTTATCAGCCAACTAATCAGCGG

63 GGAACAACGAACGTTACATTTGAGGATTGATCGTCATTCGGT

64 CCATTGCAACTATCAAATTAACCGTTGTAACGCAAAACATTA

65 CCAACAGAATCGTCGTAGTAGCATTAACTTCGCAAGATTTAG

66 ACATCACAATACCTAAATCATACAGGCAGTAATACTTTTGTA

67 GAACTCAAACAGGAGAATTAGCAAAATTTACCAAAGGATAAA

68 GATTAGTATCGGGAGAAGCCTTTATTTCAGCAATAAGTAGAA

69 TTTGACCAATCTGACCTGAAAGCGTAAGACGAGTAATGGTCA

70 ATAACCTACTAATATGAAATGGATTATTAAGGGACGGCACAG



71 TGACCCTAGGCAAAAAAACGCTCATGGATTGCCTGCTTCTTT

72 CAATTCTGTTTAGCTCCCAATTCTGCGAAATACGTATTCTGG

73 TGCAACAAGCAGAATATTAGTCTTTAATAAGATCGGTGCATC

74 ATTGAGGTCACCTTAATGTGAGCGAGTAAGCTCATATTCGCA

75 CGCCATTGCAAATGGTCGGATTCTCCGTTTGAGGGGACGATG

76 AACCACCGTGCCACAACGGCGGATTGACCGTAACCCACTCCA

77 CCCTAAATTCGACAGTATCGGCCTCAGGGCGCGAACCGAACG

78 TTAAATTACAATATCTTTAGGAGCACTATGTTAAATTTTTAA

79 CCAATAGAACATTAGCTGAACCTCAAATAACAGTTATAGATT

80 TGCCAGTGGGAACAGCTGAGAGCCAGCAAAAAATACTGATAG

81 TTTCATCGAACGCCAAACGTTAATATTTACAACTAGAAAGGA

82 AGCTGCTATCTTGATTTGAAAGAGGACACAGAACCCCTCAGA

83 ACTGGCTGAGTAGTATTTTCGGTCATAGCCATCGAAAGGCCG

84 ATAGGCTCCTGACGATTAGCGTTTGCCACCCTCAGAGCCACC

85 AAGAGTACATTCAGATAATCAAAATCACCCGCCACACCACCA

86 AGACCAGCACCACCCTCAGAGCCGCCACGATGAACCTTCATC

87 GAAACGTGCCAGGACGTTGGGAAGAAAACATTAGCTAGCAGC

88 ACCGTAACATCGGCAAATTGGGCTTGAGATGCGATTTAATAA

89 ACCGCCATCTTTTCTGAATAAGGCTTGCGGCTGACGGTGTAC

90 GCGTTTTTCAGTAGAGTAGCACCATTACATCTACGTTTAAGA

91 ATTAATGAGTCAAAATATTTTAAATGCAGCCATTTCGGAAAT

92 TATGTACAGGTCATAGTTTATTTTGTCAACGCAGTACTGGCA

93 ATTCAAAGAGAGATTAGAAAATTCATATTAAAGGTGAATTCT

94 CGGAGACCCGGAGACAGCGCCAAAGACAATATTGAGGGAATT

95 TGTAGGTGAATCACCGTCACCGACTTGAATGCCTGGAAAGGC

96 TGATTAAAATCAGAAAAGCCCCAAAAACCAAAAGAATGTTAG

97 CAAACGTCGGAATATGCCTGAGAGTCTGTAGCATGTTGTATA

98 TATTCATGGTTTACGGGTAGCTATTTTTAGGGTGAAGTAATG

99 GACACCAAGAAAATAATAACGGAATACCAGGAAGATCAATCA

100 TGAACACAGAATAAATCCCAATCCAAATCGGTCAAAATCCGC

101 GAAGCCCGATAACCAAGAATACACTAAATTTTCATACAGAGG

102 AAAAATGATTGAGCTCTTTGACCCCCAGTCCATGTTACTTCT

103 TACAGAGCCTGAACACCAAGCGCGAAACGTGTCGATCATAAG

104 TGTTTAAGAAGCCGGAACGAGGCGCAGAAAGAAACCAGCCTT

105 CTTTGAGCGGTAAGCAGATAGCCGAACAAACGGCTGAGGAAG



106 TTTCCATGAGGCAACACAAGAATTGAGTATAGCTACAGAAGG

107 GACCTGCCGATTATAAAGTCAGAGGGTAAAAATAGGATTTTT

108 AACGAAATAAACGGGGAACGAGGGTAGCAAGTTACTCTTACC

109 CCCCTGCGCAAAATCCCTTAT

110 ACGTATAGAATCCTGAGAACG

111 ACTTTTTAATAAGAATAAAAT

112 CAGACGAATCCCATCCTAAAG

113 CTCCCGAACGCTAACGAGCAG

114 CCAGTCACTAGCGACCGTAAT

115 AATTTCTGCTTGCAGGGAGAG

116 GACGCTCAGATAGAACCCTTA

117 TAAAGCAAAGGTTATCTAAAT

118 CCAGAACCATTATACCAGTGC

119 GGCTATCCCCGGTTGATAAAG

120 TCAGAGATTTTTAAGAAAATC

121 TTGCTCAAGCATTGGAAAGCGTTTTAGCTACATTAAATCGCCACCC

122 TTTAGAGAGAGTTGTGTTCCATTTTTAGCGTCGAGGGGGGCGCTTA

123 AGAGTCTGGAACAACAAAAGGTTTTTTACCTTATGGTTTCTGTAGC

124 CGAGAATACGGGGAGGTCACGTTTTTACCGACCATCTTCAGCTTCA

125 TAGTATCATAAATCCGAAAGATTTTTTTGCGTAATGAATCAGTAAT

126 TTCCATAATAGCGAAACCTCCTTTTGTAATAATACATTGGTGGCAT

127 CTGTCTTCGAATTCGCATAAATTTTCTAGACCAGTGCCATTCATTT

128 CTGGCCCGCGTTATACATGTATTTTATCACCCGGCGAAAAAGAACG

129 TAAACAGCAGGCGGCGCCACCTTTTATAAATTAAAGTACAATTAAC

130 TTTTCTGTATCATTCATTACCTTTTTAGATAAGCTAATGAGTGAGC

131 GGTACCGTTTAACGCCAAGTTTTTTCTGAATACAATATACCAAAAG

132 TCCTTGAGGCACCGCGGGCCTTTTTTAATTGCAAGAGGTTATGTAA

133 GCAGCGATAGATAATATTAATTTTTGCAAATCATCAAACAGCCAGC

134 AGATTTTGGATTTTTTTCACGTTTTATTCCACCGTCACCTATAGAA

135 ACAATATAGTTGATTATATTTTTTTGGCGCATCGTAATGCACCGCC

136 AATTTTTATCACGCGGCCTTGTTTTAGGGATTCAGAGCGCACTATC

137 AGAGCCGAAATTGTATCAAAATTTTGTAAAACGAGCAAAACGCAAA

138 GCCAGCTGAATGGCGATAAAATTTTACATAAACATTTGAAAGGGGG

139 AACGAACAATCACCCGACAGATTTTAAGGTAAAAAGGGCCTGATAA

140 GAGCCGCGACCAACCAAGAACTTTTCCTCAAGTGAAACATAAGCGT



141 AGCAAATACGCAATACATACATTTTAATAGCATAAGCCCAACCTAA

142 AGAGCCACCCTCATTCACCATTTTTTCGGTTGAAGCAATCCGCCAG

143 AAACCGACAGCATCGTAAAATTTTTCGCATAATTGCGCCATTTTGC

144 GGAACCGATTATTTCATAAAATTTTCTCAGAGCGGAACCGTAACAA

145 TCACAAAGTACTGGTTAATGCTTCCTCTACCACCTACATCAC

146 GAATACCAAACCAAGACGAGCTTCCTCTACCACCTACATCAC

147 AAAGCGGACAGGTCCGAGAAATTCCTCTACCACCTACATCAC

148 TCCGCTCTGCCCGCTTCTGTCTTCCTCTACCACCTACATCAC

149 AATAGGTTAGCAAGAGCGAACTTCCTCTACCACCTACATCAC

150 GAAACAAAACAAACGGTTTTCTTCCTCTACCACCTACATCAC

151 TTCGACAAATTATCCGAGGTGTTCCTCTACCACCTACATCAC

152 GATACATATCCAATACATTTTTTCCTCTACCACCTACATCAC

153 TTAAATCACAACCCAAAAATCTTCCTCTACCACCTACATCAC

154 AATGAAACCCCCTTAGAAACATTCCTCTACCACCTACATCAC

155 CCTTATTCAATCAACTACAAATTCCTCTACCACCTACATCAC

156 AAAGACTACACTCAGCTAATATTCCTCTACCACCTACATCAC



Table S8. Staple strand sequences for p7308-6hb-ring.
1 CCCGTATAAGGATCCATTACTAGAAAAAGCCGCGAGAAAACTT

2 TAGCGAGGCAAGTCTTCTTACCAGTATATATATGTAAATGCT

3 CAGTGCCAAGCTTGCGAGAATCGCCATATGACTACCTTTTTAA

4 TAACGCCAGGGTTTAGGCATTTTCGAGCGAAGAGTCAATAGT

5 CCAGCTGGCGAAAGGAAAGGTAAAGTAATAATCCTTGAAAACA

6 ACTGTTGGGAAGGGGTTCAGCTAATGCATTGCTTCTGTAAAT

7 TGCCGGAAACCAGGCAGTCCTGAACAAGAAATGGAAACAGTAC

8 CAGGAAGATCGCACATGTAGAAACCAATCATTAATTACATTT

9 ACCGTGCATCTGCCACAAGAACGGGTATTCTGAGCAAAAGAAG

10 CCGTAATGGGATAGGCAAGCCGTTTTTAGTTACAAAATCGCG

11 GTAACAACCCGTCGGAATAGCAAGCAAATGAGAAACAATAACG

12 GGCCTTCCTGTAGCAGAACGCGAGGCGTAACGTCAGATGAAT

13 CATTTTTTAACCAATTTTGAAGCCTTAAACGTAAAACAGAAAT

14 AATATTTTGTTAAACTACAATTTTATCCTAACCTATTATTTT

15 AAAACAGGAAGATTGTCCAGAGCCTAATTTCAGTGCCCGTATA

16 ATGTCAATCATATGTTTATCCCAATCCATGTACTGGTAATAA

17 TGGAGCAAACAAGAGAAAATGAAAATAGCGTTCCAGTAAGCGT

18 TTTGAGAGATCTACAGGGAAGCGCATTATCATTAAAGCCAGA

19 CAACCGTTCTAGCTGAAAGTCAGAGGGTAGGTCAGACGATTGG

20 TGAGAAAGGCCGGAACAAGAATTGAGTTACCACCAGAGCCGC

21 TAAATGCAATGCCTGGAAATAGCAATAGCTCCACCCTCAGAGC

22 ATTTCAACGCAAGGTAAGCAGATAGCCGACACCGGAACCGCC

23 CAAAAACATTATGACACGCAATAATAACGGTGCCATCTTTTCA

24 TTAAGCAATAAAGCACTCCTTATTACGCGTTTTCATCGGCAT

25 TAACATCCAATAAATCATAAAGGTGGCAAGCGACAGAATCAAG

26 CGAGCTGAAAAGGTAATAAGTTTATTTTCGTCACCAATGAAA

27 GCAAATGGTCAATAATACCAGCGCCAAAGAAAATCACCAGTAG

28 TTCTGCGAACGAGTGAGGGAAGGTAAATTCACCGTCACCGAC

29 TCCGCTCACAATTCCAGCGTAAGAATACGTCTTTAATGCGC

30 TGTAAAGCCTGGGGGGGACATTCTGGCCTAAAAATACCGAAC

31 TTGCGTTGCGCTCATTACATTGGCAGATGTGAGGCGGTCAG

32 TGCCAGCTGCATTAATACCTACATTTTGCTGAGAGCCAGCA

33 GTTTGCGTATTGGATATTACCGCCAGCTGCTGAACCTCAA

34 GAGACGGGCAACAGAAGAACTCAAACTACAGTTGGCAAATCA

35 GAGAGTTGCAGCAAGAATACTTCTTTGATCTAAAATATCTT



36 GAAAATCCTGTTTGAAGTAAAAGAGTCTAGCCGTCAATAGAT

37 TATAAATCAAAAGACCAGAATCCTGAGAGACTTTACAAACA

38 CAGTTTGGAACAAGACAGGAGGCCGATTCCCGAACGTTATTA

39 CGTCAAAGGGCGAAGTATAACGTGCTTTTTTTGCGGAACAA

40 CGTGAACCATCACCCGCCGCTACAGGGCCATCATATTCCTGA

41 GTAAAGCACTAAATGGTCACGCTGCGCGTAATCCTGATTGT

42 GAGCTTGACGGGGAAAAAGCGAAAGGAGGGCTGAAACATGAA

43 AAGAAAAATCTACGTTTAAGAACTGGCTAGAAGGATTAGGA

44 ATTACAGGTAGAAATTTAATTTCAACTTGGATAAGTGCCGTC

45 CATTCAACTAATGCCGAGAAACACCAGAAATAGGTGTATCA

46 GCATAGTAAGAGCACGTAACAAAGCTGCCCCTCAGAACCGCC

47 ACGATAAAAACCAAAGTAATCTTGACAAACCACCCTCATTT

48 TTGCCAGAGGGGGTGTGTACAGACCAGGCATGTACCGTAACA

49 TCCAATACTGCGGAAGGGAACCGAACTGAACGCCTGTAGCA

50 CAAATGCTTTAAACAATGTTACTTAGCCTAACGATCTAAAGT

51 AAAAATCAGGTCTTTTCATCGCCTGATATGAATTTTCTGTA

52 CGGATTGCATCAAACGATTATACCAAGCGTTTCAGCGGAGTG

53 AATATCGCGTTTTAAGGCAAAAGAATACTGCGAATAATAAT

54 AGCAAACTCCAACAATACGTAATGCCACAAGGCTCCAAAAGG

55 TCCTTTTGATAAGATAAAGACTTTTTCATTGCTTTCGAGGT

56 ATTGCTGAATATAAATCGGAACGAGGGTAGTTGCGCCGACAA

57 CCTTCTGACCTGAAACACAACATACGAGACGCATGGCTAGTA

58 ACCAGTAATAAAATGCCTAATGAGTGAGACTCTAGACCTTTGA

59 AAAACGCTCATGGAAATGAATCGGCCAAGGCGATTAAGTTGGG

60 ACTTGCCTGAGTAGCTGATTGCCCTTCACATTCAGGCTGCGCA

61 CAGTGAGGCCACCGTGGTGGTTCCGAAACGACAGTATCGGCCT

62 GAGCGGGAGCTAAAGTCCACTATTAAAGCAAACGGCGGATTGA

63 CGCCGCGCTTAATGCAAATCAAGTTTTTAAATAATTCGCGTCT

64 GAAAGGAAGGGAAGAGCCGGCGAACGTGTAAATTGTAAACGTT

65 GGGCTTGAGATGGGATTCATCAGTTGAGAATCGTAAAACTAGC

66 ATTACCCAAATCAAACACTATCATAACCGAGAGGGTAGCTATT

67 AGGACAGATGAACGAATAGTAAAATGTTAAAGATTCAAAAGGG

68 CCGCGACCTGCTCCGTTCAGAAAACGAGGCGGGAGAAGCCTTT

69 CTTTGACCCCCAGAAGATTAAGAGGAAGAAAGAATTAGCAAAA

70 ATTAAACGGGTAAAGGTCAGGATTAGAGTTTTCATTTGGGGCG



71 GAGGCTTTGAGGACGGTCATTTTTGCGGATTAGATACATTTC

72 CAGCGAAAGACAGCTGCTGTAGCTCAACACAGTTGATTCCCAA

73 GAACTGATAGCCCTCGCAAGACAAAGAACTGTTTAGTATCAT

74 GAACCACCAGCAGTGGGTTATATAACAAGCCAACGCTCAAC

75 TATTAACACCGCCTCATAGGTCTGAGATTAACAACGCCAACA

76 GCAAATGAAAAATGATTAAGACGCTGACAGTAATAAGAGAA

77 ATATCAAACCCTCATAATTTTCCCTTAGTCTGTCCAGACGAC

78 ACAGTTGAAAGGAGTGAGTGAATAACCGAACGCGCCTGTTT

79 TAGGAGCACTAACAAATTACCTTTTTTAAAATAATATCCCAT

80 AATACATTTGAGGATCAAGAAAACAAAAATAATCGGCTGTC

81 ATTCGACAACTCGTTCATTTCAATTACAAACCAAGTACCGCA

82 ATTTTAAAAGTTTCTTTGAATACCAATTTTCATCGTAGGAA

83 AGAAACCACCAGAAACCTTTTACATCGGCAGATATAGAAGGC

84 TTATCAGATGATGAGATTTTCAGGTTTTTTAGCGAACCTCC

85 TTGGATTATACTTCCAAAATTATTTGCATCAAGATTAGTTGC

86 AGTATTAAGAGGCCCTGCCTATTTCGGGAATCTTACCAACG

87 TTAGCGGGGTTTTGAGTGCCTTGAGTAAGCCAGTTACAAAAT

88 GAGAGGGTTGATAGATGATACAGGAGAATAAGAAACGATTT

89 CCGTACTCAGGAGGCTCTGAATTTACCAGCCTTTACAGAGAG

90 ACCCTCAGAACCGAAACAAATAAATCCGACGGGAGAATTAA

91 TCAGGGATAGCAAGAGGAGGTTGAGGCAATTGAGCGCTAATA

92 CTGAGTTTCGTCACCGCCACCAGAACCAAGCCCAATAATAA

93 TTCCACAGACAGCCCACCCTCAGAACCGATCTTACCGAAGCC

94 TTTGTCGTCTTTCGGAACCAGAGCCACACAAAGTTACCAGA

95 TGGGATTTTGCTAACCCTTATTAGCGTTAATACCCAAAAGAA

96 AGAATAGAAAGGACAGACTGTAGCGCAGTATGTTAGCAAAC

97 TTTTTCACGTTGAAACCGTAATCAGTACATATAAAAGAAACG

98 AGCCTTTAATTGTAGCAAGGCCGGAAAGTCACAATCAATAG

99 GAATTTCTTAAACAGAATTAGAGCCAGCACAAAAGGGCGACA

100 TGACAACAACCATTTAAAGGTGAATTAATTGACGGAAATTA

101 TTTCAAATATATTTTTGAATGGCTATTAGTGGCACAGACAAT

102 GATGCAAATCCAATAAAACATCGCCATAACAGAGATAGAAC

103 CCTCCGGCTTAGGTAAGATAAAACAGAGTCACCAGTCACACG

104 GAATTTATCAAAATGCAACAGTGCCACGACGCTCAATCGTC

105 TAGCGATAGCTTACTAAAGCATCACCTCATTGCAACAGGA



106 CGTCGCTATTAATATCAATATCTGGTTCGGCCTTGCTGG

107 ATAAATCAATATATATTGAGGAAGGTTATTAGTAATAACATC

108 AACAATTTCATTTGACTAATAGATTAGGTCCATCACGCAAA

109 ATGATGAAACAAACATTTAGAAGTATTAAGTGTTTTTATAAT

110 CAGAGGCGAATTATATTAAATCCTTTGAAAGGGATTTTAGA

111 GATTCGCCTGATTGGAGTAACATTATCACCTCGTTAGAATCA

112 ATACAGTAACAGTGGAGCGGAATTATGCGTACTATGGTT

113 AAAGAAATTGCGTGCAATTCATCAATATAACCACCACACC

114 AGAACCTACCATATTGAATAATGGAAGCGGGCGCTAGGGCG

115 AACAGTTAATGCCCTGAGACTCCTCAAGCATTATACCAGTGA

116 GTTTTAACGGGGTCCTCAGTACCAGGCTAATCATTGTGAAT

117 CATACATGGCTTTTTAAGTATAGCCCGGACGAGTAGTAAATT

118 ATGGAAAGCGCAGTTTTAGTACCGCCATCATTCAGTGAATA

119 CCTTGATATTCACCCACCCTCAGAGCCGAACCGGATATTC

120 CGCCAGCATTGACCCCAATAGGAACCCGCATAGGCTGGC

121 CACCACCCTCAGAGCCAGTACAAACTACACCAACTTTGAAAG

122 TCCCTCAGAGCCGCCTCATAGTTAGCGGGAACGAGGCGCAG

123 TAATCAAAATCACCCAGACGTTAGTAAAAATTGTGTCGAAAT

124 TTTCGGTCATAGCCACAACTTTCAACAGCGAAACAAAGTAC

125 TTTGCCTTTAGCGTACAACTAAAGGAATACTAAAACACTCAT

126 CCATCGATAGCAGCAATCTCCAAAAAATACGAAGGCACCAA

127 CACCATTACCATTATCGGTTTATCAGCTGAGGAAGTTTCC

128 TTGAGCCATTTGGGCTTGATACCGATAGCAACGGCTACA

129 ACACCGGAATCATACCGGGTACCGAGCTGTGTGAAATTGTTA

130 ATGCGTTATACAAACGCTAGCGACCGTATCCGGAAGCATAAAG

131 AGTAGGGCTTAATTATGCCTGCAGGTCGCTAACTCACATTAA

132 TGTAATTTAGGCAGTCCCAGTCACGACGTTCGGGAAACCTGTCG

133 TATAAAGTACCGACAGGGATGTGCTGCAACGCGCGGGGAGAGGCG

134 GACAATAAACAACATCGATCGGTGCGGGCCTTTCTTTTCACCAGT

135 ATCAACAATAGATAAAAGCGCCATTCGCCCGCCTGGCCCTGA

136 CCTAATTTACGAGCTCCAGCCAGCTTTCCTTGCCCCAGCAGGC

137 TTTCCTTATCATTCGTTTGAGGGGACGATCGGCAAAATCCCT

138 CTCATCGAGAACAAGTCACGTTGGTGTAGGTTGAGTGTTGTTC

139 TCATTACCGCGCCCATTCTCCGTGGGAAAACGTGGACTCCAA

140 TTATCCGGTATTCTACAGCTTTCATCAACAGGCGATGGCCCACTA



141 CGACTTGCGGGAGGTAGGAACGCCATCAATGGGGTCGAGGTGCC

142 TATTTTGCACCCAGATTCGCATTAAATTTGAGCCCCCGATTTA

143 CTAACGAGCGTCTTTATAAGCAAATATTGCCAGGACGTTGGG

144 AAACAGCCATATTATACCCCGGTTGATAAAACGGAACAACATT

145 TTTGTTTAACGTCAAATCGATGAACGGTATTTAGGAATACCA

146 AATAACATAAAAACAAAGGCTATCAGGTCAAAGGAATTACGAG

147 CTGAACACCCTGAACATAAATTAATGCCGCTCGTTTACCAGACG

148 TCAGAGAGATAACCCGACAGTCAAATCACCTTTGCAAAAGAAGTT

149 GAGCAAGAAACAATAGTAATGTGTAGGTTAGACTGGATAGCG

150 CTTTTTAAGAAAAGATAAAAATTTTTAGACATTGAATCCCCCT

151 AGGAAACCGAGGAACCTGTAATACTTTTAATGACCATAAATC

152 CTGGCATGATTAAGCTCAGAGCATAAAGCAGTCAGAAGCAAAG

153 GTAGAAAATACATACATACAGGCAAGGCCCCGAAAGACTTCA

154 CAAAGACACCACGGGGCATCAATTCTACTCGAACCAGACCGGA

155 AAAATTCATATGGTTCCTGTTTAGCTATAAGTACCTTTAATTGC

156 TTCAACCGATTGAGGAGATTTAGTTTGACCATGGCTTAGAGCTTA

157 TGGGTGTCTGGAAGTGATAAATAAGGCGTTCTGACCTAAATT

158 CAACTAAAGTACGTGCCGCTTTTGCGGGCGATATATTCGGTC

159 ATAGGGAGTTAAAGCATAGCTGTTTCCTCGAATTCGTAATCA

160 GCTGAGGCTTGCTTTAGTTAATTTCATCTTAAATAAGAATAA

161 TAATGGTTTGAACACGCCCACGCATAACATCGTCACCCTCAG

162 TTATACCGACCGTGTTTCATTCCATATAATGTTTTAAATATG

163 TGAAATGGATTATCTGCCCGCTTTCCAGTGTAAAACGACGGCTTCCTCTACCACCTACATCAC

164 TAATATCCAGAACAGCGCCAGGGTGGTTTCTTCGCTATTACGTTCCTCTACCACCTACATCAC

165 TTAACCGTTGTAGCCGGTCCACGCTGGTGGCACCGCTTCTGGTTCCTCTACCACCTACATCAC

166 CAGGAACGGTACGATAGCCCGAGATAGGATGGGCGCATCGTATTCCTCTACCACCTACATCAC

167 GCTTTGACGAGCACAAACCGTCTATCAGTTAAATGTGAGCGATTCCTCTACCACCTACATCAC

168 CTGGCAAGTGTAGCCGGAACCCTAAAGGTTGTTAAATCAGCTTTCCTCTACCACCTACATCAC

169 TACCTTATGCGATTTAATAAAACGAACTTCAGAAAAGCCCCATTCCTCTACCACCTACATCAC

170 AGGCTTGCCCTGAAGATACATAACGCCAATTGCCTGAGAGTCTTCCTCTACCACCTACATCAC

171 TGACCTTCATCAAGAATAGCGAGAGGCTATCAATATGATATTTTCCTCTACCACCTACATCAC

172 ACGGTCAATCATAATCGTCATAAATATTACCCTCATATATTTTTCCTCTACCACCTACATCAC

173 AACGGAGATTTGTAACCCTGACTATTATTAAATCGGTTGTACTTCCTCTACCACCTACATCAC

174 CCTAAAACGAAAGATTCGAGCTTCAAAGAATAGTAGTAGCATTTCCTCTACCACCTACATCAC



Table S9. Staple strand sequences for p3024-24hb.
1 TGAAGCAGGTACTCTTCCTTTCCAGCGTTTCCTCTACCACCTACATCAC

2 CATAGTTGCCTGACTCCCCTCCTATCTCTTCCTCTACCACCTACATCAC

3 TTTTGATTTTAAAAGGGCGAAAGCGCGCTTCCTCTACCACCTACATCAC

4 TCGGGAAACCGTAAGCGCAGGAAAGAACTTCCTCTACCACCTACATCAC

5 CTCAAGAAGATCTCGCCTCCACCAGCCGTTCCTCTACCACCTACATCAC

6 AGAAGTCCGACCCTGCCGCGGTCGTGCGTTCCTCTACCACCTACATCAC

7 AAGGGTTCGGGGTCTAACCAAAAAGCACTTCCTCTACCACCTACATCAC

8 AAAACGTCTACGTGAACCACGCACCACAGTGTAGCTTCCTCTACCACCTACATCAC

9 GTTGTCACGCTCACTTTTAAAAGATCCTAGATTATTTCCTCTACCACCTACATCAC

10 ATGCCATCCTTCGGTCCTCCTGCAAAAATTCCTCTACCACCTACATCAC

11 AGGACAGTATTTGGTATCTGAGAAGTGGTTCCTCTACCACCTACATCAC

12 TTGCCCGGCGTCCGGTGGTAGTGGCAGCAGACGAATTCCTCTACCACCTACATCAC

13 TTCGTTATCAGGGTCCGGGTTCCACATAAGAAAGCTGGAACG

14 AGCGATCCGCGTAAAGAATAC

15 AATCAGTGATCCACGGCAAACGCCGCAGTTCGATC

16 AAACAAATAGGGCATCATGAGCGGATACCACTATAGTGCCTC

17 TACCAATAAATGAGTAAACTTTTTTGGTCATCCAG

18 ATGTGAGCAAAACGGGTTATCCACAGAACCTGTGTATAGTTG

19 ACTCAGCTAAGGGCTTGTTAATAGTTTGCGCAAGC

20 GCAATAACGCTGGTGTCATTGAATACGC

21 TATATAGAATGAAGCGGCCTTTCTCCCTTCGGGTA

22 CATAGCTACACAACGAAATTGTCATGGT

23 CAAAAACACTTTCATTGTTCCGCGCACAGTTAATA

24 ATCTTTTCTACGGGGTCTGCTAAAAAAGTGTCAAAAGAATAG

25 CAAAAAGTAAGGGAGGGTCGTGTAGATACAGTGCT

26 TTGCGCTCACTGCCCGCTTTGTTTAAATGTTGGTC

27 CGGGGAGCTGCATTGGGGCCAGCAAAAGGTTTTTC

28 TTACGCTCAGTGGATACGGGATTTCATC

29 AAAAAAATTACCATTACCGCGTCTCAGGAGAAGTGTGTCTAT

30 TGAGTAAGCCGCGTTTGATCCTAGTTCTAGAGCTTTCAGGGGATAACTT

31 CGCTGTTGAGATGATAGGGTTCCGAAAT

32 ACCGAGAAGGCAAAAATTAAAATCGAAAACTCTCA

33 CTGCAACTTTATCCTTCACCTTCGATACCGATTACGCGCAGA

34 CTCTCCTTAGAGCTAACTCACATTAAGCAGCTCCCCGAAACC

35 CGTTTCCCCCTGGAGGTTTGCGAGCTCCGCTGGGGTGCCTAA



36 GAACAAGAGTCCGGGAGTGTTGTTCCAG

37 CGGCAAACATTTTTGCGTTAAAAATTGG

38 GCCGGGAAGCTAAGTCCAGTCTATTAATGGAGGAT

39 GAAGGGCTTATCAGAGACCCAGATTTTT

40 CGACAGGCGCTCAACCCTGACACGGAAG

41 AGCAGCGCAATAAAATCAAGGCGAGTTAAGGTTTGGTATGGC

42 AAGCCCCGTCAGAGGCACGAACCCCCCGTATTCGGTGTAGGT

43 AGAGCTTGAACCCTATCAGCTATCCCTTATAAATT

44 TTCATTCAGCTCCCACAGGCACTGGTGAGTACTGC

45 AGCGGTTCATGATCTCCAGATCGAGCGC

46 CGTTCGCTCCAAGTCATAGCTACTACGGCTACATC

47 CGGTAACTTCAGCCAAATCGAACTATAA

48 TAAATCGGATCACCCTAATCAAGTTTTTGTGCCGTTAACTAT

49 GCCGGTTCCCAACGCCGAGTAAGTAGTTCGCCAAAAAAGGGA

50 TTGCTGGGCTGTGTGTTTACCGGATACCTGTCCGCCCCCATG

51 TGGCGAGATTTTTGGACACGGATGCCGCGGGTGAG

52 TGTTTGCGTCACGCTCGTCCTCCGTAAGCATAATT

53 CATAAAGTAGGTATCTCAGTCAGTTCTTGCGAGGT

54 GCGTAACGGGAAAGCCGGCCTCCGATTT

55 TCTGTGATCGTGGTAACGTTGTTGCCATGATGCTC

56 TGGCCTACACGCTGTGAAGCGTGGCGCTTGGTTAC

57 GCTACAGGTCTTGAGTAAGACGAGCATCGCTCACTGTATTGGCAACGCG

58 TTCGCCATTCAGAACCCGCCGCGCTTAATGGCCCATCCGAAA

59 GGTCACGGCGCTAGGAAGGGAGCAGAACGTTGAAT

60 AAGTCATTCTGAGAATAGTTGATGCTTT

61 CTCTTACATGGTTATAAGTTGAAACCACTCTAAAG

62 ATGTAGGGGTAACACTTATCGCAATTCCCGCTGCGCGGCTGCAATGAAT

63 CGAGTAACAAGCTTGTCTTGTGGCCAGGGAATTCA

64 AGCCATTGAGCTCCAGCTTTTGTGGCCGCCACCGC

65 CGATCGGTGCGGGCTCATCAGGGCGCTGCAGTCAC

66 CTTCGGAAAAAGACGAGCCGAGGATTAGTTAGTGAGGGTTAA

67 GTAATACGTTTTCCGCGCTGCGCAACTG

68 CACGACGGCCAGTGTTGGGTATATTGTCATATTAT

69 ACCTTTCCGTCGTCACGTATGCGGCGAC

70 GGGGGGCTATAGACATTTACGGAGGCACTGACAGT



71 CATAGCTGTTCCCTCAGCGCTCTGCTGA

72 GGCGTAATTATCCGGTAATACAGCGGTA

73 TGGGTAACGCCAGGGATGCAAGGCGATT

74 GACGTTGTAAAACGGGAGCGGCTCAACC

75 TTCGTGGCTGAGTGATCACTCTGCTAGA

76 TTCGCTATGTAAGCTTTCCCCCTTCAGCATCTTTTAGCCAGTTCGATGT

77 GGGATAACTGGCCCACTACGAACGAAAACTCACGTGACTTTG

78 GTAGCTCTGCTGGCGCCAGGAACCTGTCGTGCCAGAGTTGCG

79 TGTGCCTATATTTGGAAAAAT



Table S10. Staple strand sequences for p3024-6hb-ring.
1 AGTGTTGTGCGATGGATTTTGT

2 AAGAATAATCACCCCCTAAATTGTAAGTTTTTGTTAAACG

3 TGAGCGGAGGGTCGACAGGAAGGCGAAA

4 CATTTATTAAATCGCGTTTCTGGGTGAAAGGGAATAAGTT

5 TTACCGCTCCCCCGACCGAGTTGCACTT

6 CGGGGCGGGAAAGCGAGAATAGTGTATAATACGGGATAGT

7 ACTGCATAGAAAGGAGCGAGTTACCAAG

8 TTATCACAGGAGCGTCCGGTTCCCAACTGTGCAAAAAATC

9 ATAGTTTGGCAAGTGTAAACCAGCCTTC

10 TAGAGTAGCGTAACGGCTCCAGATTTAGAGCGCAGAAGGA

11 GTGTAGATGCTTAATTAAAGTATACCAC

12 CCATAGTGCGTCCCAATGAAGTTTTAAGTCTGACAGTTTC

13 GAACGAAATGCGCAAAACCACCGCTTTA

14 TCTACGGATCGGTGAGCTCTTGATCCGTTTTTGTTTGCGT

15 ACTACGGCTTACGCCAGTCCAACCAAAG

16 AGAGTTCGATGTGCATCCGGTAACTATTTATCGCCACTCG

17 CTCAGTTCTTGGGTAGGAAGCTCCCGCT

18 CTCATAGCAGTCACGATACCAGGCGTTTGTTCCGACCCGG

19 TAGGCTCCCGGCCAGGGTAATACGAGGA

20 GCCGCGTCGACTCAGTATCAGCTCACTCAGGGGATAACTC

21 GCGGTTTGGGTACCGCCTAATGAGTGCG

22 AATCGGCGCCAGGGAAAGTGTAAAGCCTTAATTGCGTTAC

23 TAATCATGTTGTCTTTCGGTGCGCGCCG

24 GTTAAACGTTAATCCCACTACGTG

25 CACATTTCCCCAACAAATAGGGGTTCTCGTATT

26 GCAAAAGCAAAAAGGTGCCGTAAA

27 CAGCATCTTTTTCTGCACCCAACTGAGATCGAT

28 GGCGTCGCGGCGATTTAGAGCTTG

29 GAGTACTCAACATGCTTTTCTGTGACTCCATGC

30 CCATGTGATCAAGAGGGAAGAAAG

31 GTTTGGTATGGCAGTGGTGTCACGCTAGCCATT

32 AGGGCCTCAGCAATAGCGGTCACG

33 TACCGCGAGACTACCCCAGTGCTGCAAAGAGGG

34 AACTTGATCAATCGCGCCGCTACA

35 ACCTAGATCCTTGTATCAAAAAGGATTCGATTT



36 GTGGTTGCAAACACTGTTGGGAAG

37 TACCTTCGGAACGGCTCTGCTGAAGCCTCAGTA

38 CACGACCGTCTTGAGCTGGCGAAA

39 TTCAGCCCGACCTTGTGCACGAACCCCTCGCTC

40 CTCTCCTCCCCCTACGCCAGGGTT

41 CGAAACCCGACGTGCTCAAGTCAGAGCTGCATC

42 CAGAATCAAAGGCTGAGCGCGCGT

43 GGTCGTTCGGCTGACTGACTCGCTGCAACTTCC

44 CTCACATGGGGTGGGTTTCTCAGG

45 ACAACATACGAGTTCCGCTCACAATTAACCTGT

46 TTGATTGCACCTTGTCGTCGTCAG

47 AGTGCCATAATCAAGTTTTTTGTACATATTTGAATAA

48 TCACCAGGAACCCTAAAGGGAGGTTGAGATCCAGTAG

49 TCATTCTCGGCGAACGTGGCGAATTCTCTTACTGTTT

50 ATTCAGCGGCGCTAGGGCGCTGCGCAACGTTGTTGTG

51 GCTCACCCACCACACCCGCCGCAACTACGATACGGGC

52 AATTAAAATTCGCCATTCAGGCACTCACGTTAAGGAT

53 AGTTGGTCGGGCCTCTTCGCTATACACTAGAAGGATT

54 GCGCCTTTGCAAGGCGATTAAGGGTGTAGGTCGTTAC

55 CTATAAAGACGTTGTAAAACGAGCCCCCCTGACGATT

56 GCGAGCGCTATAGGGCGAATTGCGTATTGGGCGCTAG

57 GAAGCATAATTCACACGCAAGCGTCATAGCTGTTTTG

58 AACCGACCGAGAAAAATCCCTTATAAACGTCAGC

59 GCACCAGGGTTATTTTTCAATATTATTTCGGCGA

60 ACGGAAAACTCTATCATTGGAAAACGTTGATACC

61 CGAATCATGGTTAAGTAAGTTGGCCGCCGGCGGT

62 CTGCAGTAGTTCTTAATTGTTGCCGGGATTGGTC

63 GGGCTGCCTGACATCTGTCTATTTCGTCTACCAA

64 GGCGGGTCTGACAGAAGATCCTTTGATCAAAGCA

65 GGGGTTGAAGTGGGTATGTAGGCGGTGCCGGCAG

66 TTCCCTCACGCTTCGGGAAGCGTGGCGGTTGCCG

67 AATATGCTGGCGGGCCAGGAACCGTAAGCGCAGG

68 AGAACAACGCGCCGTGCCAGCTGCATTCCGCGCT

69 GAGGGTTATTCGTGCTATAGACAATACTACGGATCCACCGTCAAAGG

70 GCGAAAGAACGTGGACTCCTAAAGAG



71 TAAAAACCGGGGGGCTGAGTCTATCAGGTCCAGTTTGGAACGT

72 ACGAAATTGCGCAGCTTTTGTTCCCTTAATAGTT

73 TCATTTTTTAACCAATAGAAATTCGC

74 CACGGAAATGTTGAATACAAAATGCC

75 GCGCCACATAGCAGAACTCGTTGCCC

76 TAGCTCCTTCGGTCCTCCATGATCCC

77 CTGCAACTTTATCCGCCTTCGCCGGA

78 TGCTTAATCAGTGAGGCAGGTGAGTA

79 GCAGATTACGCGCAGAAAATGTAGCG

80 CAGCCACTGGTAACAGGAGCGTAAGA

81 CTTACCGGATACCTGTCCTGCGTGCG

82 AAAGAACATGTGAGCAAAACTATCCA

83 CACTGCCCGCTTTCCAGTTCAGCTAA

84 CTAGAGCGGCCGCCACCGTAAAGTCA

85 TCCACTATTAGCCGAAATCGGCTAGGGTTGTTCCTCTACCACCTACATCAC

86 TAGAAAAATATCATACTCTTCCTTGTCTCATTCCTCTACCACCTACATCAC

87 GTAACCCACTTTAAAAGTGCTCCAAGGATCTTCCTCTACCACCTACATCAC

88 CATCCGTAAGGATCGTTGTCAGATGGCAGCTTCCTCTACCACCTACATCAC

89 GCTACAGGCACCATCCAGTCTAGCCAGTTATTCCTCTACCACCTACATCAC

90 CTTACCATCTCCTATCTCAGCGTCCCCGTCTTCCTCTACCACCTACATCAC

91 TGGTCATGAGAAAAGGATCTCAGCTCAGTGTTCCTCTACCACCTACATCAC

92 TTTGGTATCTTTAGCAGAGCGAGTGGCCTATTCCTCTACCACCTACATCAC

93 CAAGCTGGGCGCCTTTCTCCCTGTAGGTATTTCCTCTACCACCTACATCAC

94 ACAAAAATCGAGGCCAGCAAAATTTTTCCATTCCTCTACCACCTACATCAC

95 GCTTCCTCGCCGGGAAACCTGTGGGGAGAGTTCCTCTACCACCTACATCAC

96 GTGAAATTGTCGGTGGAGCTCCGCTTGGCGTTCCTCTACCACCTACATCAC



Table S11. Staple strand sequences for p3024-6hb.
1 AAGAGTCCCATCACAAATTTTTGTGGCCCA

2 AGTGTTGTTGGGGTTATTTTGTTAAAATTTTAACCAATAGAG

3 ATGTATTGCACTAACAAAAAAGGTGTAA

4 CATGAGCGGGAGCCAAACAGGAAGGCAAGAAATGTTGAATTT

5 CAGTTCGTGACGGGCGGCGTCAACTGGG

6 GATCTTAGTGGCGAGGCGACCGAGTTGCGCCACATAGCAGCA

7 TACTGTCAAAGCGACCCCCATGTAATAG

8 GGCAGCAAGGGCGCGATCAAGGCGAGTTTAGCTCCTTCGGGG

9 CGTTGTTGTCACGCCCGGAAGGGCCGGT

10 GCCAGTTACACCCGTATCAGCAATAAACTCCTGCAACTTTAG

11 TACGATACCGCTACATGAGTAAACGGCT

12 ACTCCCCTCGCCATTTAAATCAATCTAACCAATGCTTAATGA

13 CTCACGTTGTTGGGCTGGTAGCGAAAAA

14 TGACGCTCGGGCCTGATCCGGCAAACAACAAGCAGCAGATCT

15 CTACACTCAGCTGGACCCGGTAATTGGT

16 GAAGTGGGCTGCAAGTAACTATCGTCTTACTGGCAGCAGCTC

17 TTCGGTGGTAACGCGCTCCCTCGGCGCC

18 CTCACGCTCACGACACCAGGCGTTTCCCGACCCTGCCGCTGC

19 GCTCCGCGCCAGTGTAATACGGTGACTA

20 GTTGCTGGACTCACTATCAGCTCACTCAGGATAACGCAGGCT

21 CGGTTTGGGTACCGCCTAATGAGTGCGG

22 CGGCCAAAGCCAGGTAAAGTGTAAAGCCAATTGCGTTGCGTC

23 GTAATCAGCTTGTCTTTCGGTGCGAGCC

24 CTCATTTTCGCGTTCCTAATCAAG

25 TGCCACCTAAATGAGCACATTTCCCCGAGTCAAAT

26 CGACACGAATGCCGATCGGAACCC

27 TCACCAGCGTTTTACTTCAGCATCTTTTGTCGTGC

28 ATACCGCTCTTGCCGAAAGCCGGC

29 AGTCATTCTGAGTGCTGGTGAGTACTCACAAGATG

30 AAGCGGTACATGATAAGGAGCGGG

31 CTTCATTCAGCTCCGCTCGTCGTTTGGTTTGGCAT

32 GAAGTGGCAGCCAGTGCGCGTAAC

33 ACCCACGCTCACCTCTGCAATGATACCGGTCCATC

34 ACAGTTAAGTATATAGGGCGCGTC

35 TCCTTTTAAATTGTAAAGGATCTTCACCCCGTCAT



36 TTGTTTGACCACCGAAGGGCGATC

37 TCGGAAAAAGAGGATGCTGAAGCCAGTTGGTTTGG

38 TATCGCCGAGTCCACGAAAGGGGG

39 AGCCCGACCGCTTGTGCACGAACCCCCCTCTCCAA

40 CTGTTCCCCTGGAACAGGGTTTTC

41 GAAACCCGACAGTAGCTCAAGTCAGAGGATCATCA

42 AATCAGGAAGGCGGAGCGCGCGTA

43 CGGTCGTTCGGCTGTCACTGACTCGCTGCCTCTTC

44 TCACATTTGGGGTGGGTTTCTCAG

45 CACACAACATACGCGTTATCCGCTCACAGATTTCC

46 ATTGATTACGCACCTTGTCGTCGT

47 GCGTTAACGAGGTGCCGTAAATAGAAAAATAAATG

48 TGAGCAACCCGATTTAGAGCTATGTAACCCACTCT

49 TGTATGCGAAAGGAAGGGAAGATGCCATCCGTAAG

50 TCCCAACTGGCAAGTGTAGCGGCCATTGCTACAAT

51 CCAGATTCCGCGCTTAATGCGCGGGAGGGCTTATC

52 TGAAGTTTCAGGCTGCGCAACTAAGGGATTTTGTG

53 AGCTCTTCTTCGCTATTACGCAGAAGGACAGTATC

54 TTATCCGGGCGATTAAGTTGGTAGGTCGTTCGCTT

55 TAAAGATGTTGTAAAACGACGCCCCCTGACGAGAG

56 CGAGCGGTATAGGGCGAATTGCGTATTGGGCGCGC

57 GGAAGCAGAATTCACACGCAATGGTCATAGCTGAT

58 TTTTTTCCAGTTAGACCGAGATAGGAAGCCGA

59 TAAAGGATACATTATCAGGGTTATTACACTCA

60 GAACCCGCTGTGGGGCGAAAACTCTACAACTT

61 CGCTCTGCATAGTTATCACTCATGGATTCCTC

62 CACCAATAGTTAGCTAGAGTAAGTACGATCCG

63 CCATGTCGTGTTTCATCCATAGTTGTACAGTG

64 GGTGCAGTGGAGATCTTTTCTACGGACTACGC

65 ATGTTGGCCTACGGTGCTACAGAGTGTCACTG

66 CCAGTGTAGGTCGTGGCGCTTTCTCTGTACCG

67 ATACGCGTTTTGAACCGTAAAAAGGCGAAAGA

68 GAGACGCGCGGCCAGCTGCATTAATATCTCAC

69 AATCGGCAAAATCCCTTATGTAAATCAG

70 TACTCTTCCTTTTTCAATAGCATAAGGG



71 TAAAAGTGCTCATCATTGGATCGGGATA

72 CGATCGTTGTCAGAAGTAAGATGCAAAA

73 CCTCCATCCAGTCTATTAAACGAGCGCA

74 AGGCACCTATCTCAGCGATTGTGGTCTG

75 GCAGAAAAAAAGGATCTCAAAGGTTTTT

76 GTAACAGGATTAGCAGAGCTCCACGACT

77 GATACCTGTCCGCCTTTCTTGCGCTCTC

78 ACATGTGAGCAAAAGGCCAACTCCACAG

79 TGCCCGCTTTCCAGTCGGGGCAGCTAAC

80 AGTTCTAGAGCGGCCGCCACCGCGTTGTAAGTC

81 ACGTGGACTCCAACAAATCAAAAGAATTGGAACTTCCTCTACCACCTACATCAC

82 AGGGGTTCCTTATTGAAGCATTATTTGATTCCTCTACCACCTACATCAC

83 ACCCAACTGAAAACGTTCTTCTGAGATCTTCCTCTACCACCTACATCAC

84 CTTTTCTGTGTTGGCCGCAGTATTCTCTTTCCTCTACCACCTACATCAC

85 CGTGGTGTCTTGTTGCCGGGATGCGCAATTCCTCTACCACCTACATCAC

86 TGGCCCCAGCTGTCTATTTCGAGATAACTTCCTCTACCACCTACATCAC

87 GAGATTATCAGAAGATCCTTTACGAAAATTCCTCTACCACCTACATCAC

88 TATCTGCGCGAGGTATGTAGGACTACGGTTCCTCTACCACCTACATCAC

89 GCTGGGCTGCCCTTCGGGAAGATCTCAGTTCCTCTACCACCTACATCAC

90 CAAAAATCGGCAAAAGGCCAGTCCATAGTTCCTCTACCACCTACATCAC

91 CGCTTCCTCAAACCTGTCGTGGGAGAGGTTCCTCTACCACCTACATCAC

92 TGTGTGAAAGTGGAGCTCCAGGCTTGGCTTCCTCTACCACCTACATCAC



Table S12. Staple strand sequences for p3024-dsDNA.
1 TGAAGCAGGTACTCTTCCTTTCCAGCGTTTCCTCTACCACCTACATCAC

2 CATAGTTGCCTGACTCCCCTCCTATCTCTTCCTCTACCACCTACATCAC

3 TTTTGATTTTAAAAGGGCGAAAGCGCGCTTCCTCTACCACCTACATCAC

4 TCGGGAAACCGTAAGCGCAGGAAAGAACTTCCTCTACCACCTACATCAC

5 CTCAAGAAGATCTCGCCTCCACCAGCCGTTCCTCTACCACCTACATCAC

6 AGAAGTCCGACCCTGCCGCGGTCGTGCGTTCCTCTACCACCTACATCAC

7 AAGGGTTCGGGGTCTAACCAAAAAGCACTTCCTCTACCACCTACATCAC

8 AAAACGTCTACGTGAACCACGCACCACAGTGTAGCTTCCTCTACCACCTACATCAC

9 GTTGTCACGCTCACTTTTAAAAGATCCTAGATTATTTCCTCTACCACCTACATCAC

10 ATGCCATCCTTCGGTCCTCCTGCAAAAATTCCTCTACCACCTACATCAC

11 AGGACAGTATTTGGTATCTGAGAAGTGGTTCCTCTACCACCTACATCAC

12 TTGCCCGGCGTCCGGTGGTAGTGGCAGCAGACGAATTCCTCTACCACCTACATCAC

13 TTCGTTATCAGGGTCCGGGTTCCACATAAGAAAGCTGGAACG

14 AGCGATCCGCGTAAAGAATAC

15 AATCAGTGATCCACGGCAAACGCCGCAGTTCGATC

16 AAACAAATAGGGCATCATGAGCGGATACCACTATAGTGCCTC

17 TACCAATAAATGAGTAAACTTTTTTGGTCATCCAG

18 ATGTGAGCAAAACGGGTTATCCACAGAACCTGTGTATAGTTG

19 ACTCAGCTAAGGGCTTGTTAATAGTTTGCGCAAGC

20 GCAATAACGCTGGTGTCATTGAATACGC

21 TATATAGAATGAAGCGGCCTTTCTCCCTTCGGGTA

22 CATAGCTACACAACGAAATTGTCATGGT

23 CAAAAACACTTTCATTGTTCCGCGCACAGTTAATA

24 ATCTTTTCTACGGGGTCTGCTAAAAAAGTGTCAAAAGAATAG

25 CAAAAAGTAAGGGAGGGTCGTGTAGATACAGTGCT

26 TTGCGCTCACTGCCCGCTTTGTTTAAATGTTGGTC

27 CGGGGAGCTGCATTGGGGCCAGCAAAAGGTTTTTC

28 TTACGCTCAGTGGATACGGGATTTCATC

29 AAAAAAATTACCATTACCGCGTCTCAGGAGAAGTGTGTCTAT

30 TGAGTAAGCCGCGTTTGATCCTAGTTCTAGAGCTTTCAGGGGATAACTT

31 CGCTGTTGAGATGATAGGGTTCCGAAAT

32 ACCGAGAAGGCAAAAATTAAAATCGAAAACTCTCA

33 CTGCAACTTTATCCTTCACCTTCGATACCGATTACGCGCAGA

34 CTCTCCTTAGAGCTAACTCACATTAAGCAGCTCCCCGAAACC

35 CGTTTCCCCCTGGAGGTTTGCGAGCTCCGCTGGGGTGCCTAA



36 GAACAAGAGTCCGGGAGTGTTGTTCCAG

37 CGGCAAACATTTTTGCGTTAAAAATTGG

38 GCCGGGAAGCTAAGTCCAGTCTATTAATGGAGGAT

39 GAAGGGCTTATCAGAGACCCAGATTTTT

40 CGACAGGCGCTCAACCCTGACACGGAAG

41 AGCAGCGCAATAAAATCAAGGCGAGTTAAGGTTTGGTATGGC

42 AAGCCCCGTCAGAGGCACGAACCCCCCGTATTCGGTGTAGGT

43 AGAGCTTGAACCCTATCAGCTATCCCTTATAAATT

44 TTCATTCAGCTCCCACAGGCACTGGTGAGTACTGC

45 AGCGGTTCATGATCTCCAGATCGAGCGC

46 CGTTCGCTCCAAGTCATAGCTACTACGGCTACATC

47 CGGTAACTTCAGCCAAATCGAACTATAA

48 TAAATCGGATCACCCTAATCAAGTTTTTGTGCCGTTAACTAT

49 GCCGGTTCCCAACGCCGAGTAAGTAGTTCGCCAAAAAAGGGA

50 TTGCTGGGCTGTGTGTTTACCGGATACCTGTCCGCCCCCATG

51 TGGCGAGATTTTTGGACACGGATGCCGCGGGTGAG

52 TGTTTGCGTCACGCTCGTCCTCCGTAAGCATAATT

53 CATAAAGTAGGTATCTCAGTCAGTTCTTGCGAGGT

54 GCGTAACGGGAAAGCCGGCCTCCGATTT

55 TCTGTGATCGTGGTAACGTTGTTGCCATGATGCTC

56 TGGCCTACACGCTGTGAAGCGTGGCGCTTGGTTAC

57 GCTACAGGTCTTGAGTAAGACGAGCATCGCTCACTGTATTGGCAACGCG

58 TTCGCCATTCAGAACCCGCCGCGCTTAATGGCCCATCCGAAA

59 GGTCACGGCGCTAGGAAGGGAGCAGAACGTTGAAT

60 AAGTCATTCTGAGAATAGTTGATGCTTT

61 CTCTTACATGGTTATAAGTTGAAACCACTCTAAAG

62 ATGTAGGGGTAACACTTATCGCAATTCCCGCTGCGCGGCTGCAATGAAT

63 CGAGTAACAAGCTTGTCTTGTGGCCAGGGAATTCA

64 AGCCATTGAGCTCCAGCTTTTGTGGCCGCCACCGC

65 CGATCGGTGCGGGCTCATCAGGGCGCTGCAGTCAC

66 CTTCGGAAAAAGACGAGCCGAGGATTAGTTAGTGAGGGTTAA

67 GTAATACGTTTTCCGCGCTGCGCAACTG

68 CACGACGGCCAGTGTTGGGTATATTGTCATATTAT

69 ACCTTTCCGTCGTCACGTATGCGGCGAC

70 GGGGGGCTATAGACATTTACGGAGGCACTGACAGT



71 CATAGCTGTTCCCTCAGCGCTCTGCTGA

72 GGCGTAATTATCCGGTAATACAGCGGTA

73 TGGGTAACGCCAGGGATGCAAGGCGATT

74 GACGTTGTAAAACGGGAGCGGCTCAACC

75 TTCGTGGCTGAGTGATCACTCTGCTAGA

76 TTCGCTATGTAAGCTTTCCCCCTTCAGCATCTTTTAGCCAGTTCGATGT

77 GGGATAACTGGCCCACTACGAACGAAAACTCACGTGACTTTG

78 GTAGCTCTGCTGGCGCCAGGAACCTGTCGTGCCAGAGTTGCG

79 TGTGCCTATATTTGGAAAAAT



Table S13. Staple strand sequences for p7308-dsDNA.
1 ATTAAGCAATAAAGCCTCAGAGCATAAAGCTAAATCGGTTGT

2 ACCAAAAACATTATGACCCTGTAATACTTTTGCGGGAGAAGC

3 CTTTATTTCAACGCAAGGATAAAAATTTTTAGAACCCTCATA

4 TATTTTAAATGCAATGCCTGAGTAATGTGTAGGTAAAGATTC

5 AAAAGGGTGAGAAAGGCCGGAGACAGTCAAATCACCATCAAT

6 ATGATATTCAACCGTTCTAGCTGATAAATTAATGCCGGAGAG

7 GGTAGCTATTTTTGAGAGATCTACAAAGGCTATCAGGTCATT

8 GCCTGAGAGTCTGGAGCAAACAAGAGAATCGATGAACGGTAA

9 TCGTAAAACTAGCATGTCAATCATATGTACCCCGGTTGATAA

10 TCAGAAAAGCCCCAAAAACAGGAAGATTGTATAAGCAAATAT

11 TTAAATTGTAAACGTTAATATTTTGTTAAAATTCGCATTAAA

12 TTTTTGTTAAATCAGCTCATTTTTTAACCAATAGGAACGCCA

13 TCAAAAATAATTCGCGTCTGGCCTTCCTGTAGCCAGCTTTCA

14 TCAACATTAAATGTGAGCGAGTAACAACCCGTCGGATTCTCC

15 TTGGTGTAGATGGGCGCATCGTAACCGTGCATCTGCCAGTTT

16 GAGGGGACGACGACAGTATCGGCCTCAGGAAGATCGCACTCC

17 AGCCAGCTTTCCGGCACCGCTTCTGGTGCCGGAAACCAGGCA

18 AAGCGCCATTCGCCATTCAGGCTGCGCAACTGTTGGGAAGGG

19 CGATCGGTGCGGGCCTCTTCGCTATTACGCCAGCTGGCGAAA

20 GGGGGATGTGCTGCAAGGCGATTAAGTTGGGTAACGCCAGGG

21 TTTTCCCAGTCACGACGTTGTAAAACGACGGCCAGTGCCAAG

22 CTTGCATGCCTGCAGGTCGACTCTAGACCTTTGATAGCGAGG

23 CAAGTCCGCTAGCGACCGTATACGCATGGCTAGTACCCGTAT

24 AAGGATCCCCGGGTACCGAGCTCGAATTCGTAATCATGGTCA

25 TAGCTGTTTCCTGTGTGAAATTGTTATCCGCTCACAATTCCA

26 CACAACATACGAGCCGGAAGCATAAAGTGTAAAGCCTGGGGT

27 GCCTAATGAGTGAGCTAACTCACATTAATTGCGTTGCGCTCA

28 CTGCCCGCTTTCCAGTCGGGAAACCTGTCGTGCCAGCTGCAT

29 GGGCGCCAGGGTGGTTTTTCTTTTCACCAGTGAGACGGGCAA

30 CAGCTGATTGCCCTTCACCGCCTGGCCCTGAGAGAGTTGCAG

31 CAAGCGGTCCACGCTGGTTTGCCCCAGCAGGCGAAAATCCTG

32 TTTGATGGTGGTTCCGAAATCGGCAAAATCCCTTATAAATCA

33 AAAGAATAGCCCGAGATAGGGTTGAGTGTTGTTCCAGTTTGG

34 AACAAGAGTCCACTATTAAAGAACGTGGACTCCAACGTCAAA

35 GGGCGAAAAACCGTCTATCAGGGCGATGGCCCACTACGTGAA



36 CCATCACCCAAATCAAGTTTTTTGGGGTCGAGGTGCCGTAAA

37 GCACTAAATCGGAACCCTAAAGGGAGCCCCCGATTTAGAGCT

38 TGACGGGGAAAGCCGGCGAACGTGGCGAGAAAGGAAGGGAAG

39 AAAGCGAAAGGAGCGGGCGCTAGGGCGCTGGCAAGTGTAGCG

40 GTCACGCTGCGCGTAACCACCACACCCGCCGCGCTTAATGCG

41 CCGCTACAGGGCGCGTACTATGGTTGCTTTGACGAGCACGTA

42 TAACGTGCTTTCCTCGTTAGAATCAGAGCGGGAGCTAAACAG

43 ATCCTGAGAAGTGTTTTTATAATCAGTGAGGCCACCGAGTAA

44 AAGAGTCTGTCCATCACGCAAATTAACCGTTGTAGCAATACT

45 TCTTTGATTAGTAATAACATCACTTGCCTGAGTAGAAGAACT

46 CAAACTATCGGCCTTGCTGGTAATATCCAGAACAATATTACC

47 GCCAGCCATTGCAACAGGAAAAACGCTCATGGAAATACCTAC

48 ATTTTGACGCTCAATCGTCTGAAATGGATTATTTACATTGGC

49 AGATTCACCAGTCACACGACCAGTAATAAAAGGGACATTCTG

50 GCCAACAGAGATAGAACCCTTCTGACCTGAAAGCGTAAGAAT

51 ACGTGGCACAGACAATATTTTTGAATGGCTATTAGTCTTTAA

52 TGCGCGAACTGATAGCCCTAAAACATCGCCATTAAAAATACC

53 GAACGAACCACCAGCAGAAGATAAAACAGAGGTGAGGCGGTC

54 AGTATTAACACCGCCTGCAACAGTGCCACGCTGAGAGCCAGC

55 AGCAAATGAAAAATCTAAAGCATCACCTTGCTGAACCTCAAA

56 TATCAAACCCTCAATCAATATCTGGTCAGTTGGCAAATCAAC

57 AGCACTAACAACTAATAGATTAGAGCCGTCAATAGATAATAC

58 ATTTGAGGATTTAGAAGTATTAGACTTTACAAACAATTCGAC

59 AACTCGTATTAAATCCTTTGCCCGAACGTTATTAATTTTAAA

60 AGTTTGAGTAACATTATCATTTTGCGGAACAAAGAAACCACC

61 AGAAGGAGCGGAATTATCATCATATTCCTGATTATCAGATGA

62 TGGCAATTCATCAATATAATCCTGATTGTTTGGATTATACTT

63 CTGAATAATGGAAGGGTTAGAACCTACCATATCAAAATTATT

64 TGCACGTAAAACAGAAATAAAGAAATTGCGTAGATTTTCAGG

65 TTTAACGTCAGATGAATATACAGTAACAGTACCTTTTACATC

66 GGGAGAAACAATAACGGATTCGCCTGATTGCTTTGAATACCA

67 AGTTACAAAATCGCGCAGAGGCGAATTATTCATTTCAATTAC

68 CTGAGCAAAAGAAGATGATGAAACAAACATCAAGAAAACAAA

69 ATTAATTACATTTAACAATTTCATTTGAATTACCTTTTTTAA

70 TGGAAACAGTACATAAATCAATATATGTGAGTGAATAACCTT



71 CCTTGAAAACATAGCGATAGCTTAGATTAAGACGCTGAGAAG

72 AGTCAATAGTGAATTTATCAAAATCATAGGTCTGAGAGACTA

73 CCTTTTTAACCTCCGGCTTAGGTTGGGTTATATAACTATATG

74 TAAATGCTGATGCAAATCCAATCGCAAGACAAAGAACGCGAG

75 AAAACTTTTTCAAATATATTTTAGTTAATTTCATCTTCTGAC

76 CTAAATTTAATGGTTTGAAATACCGACCGTGTGATAAATAAG

77 GCGTTAAATAAGAATAAACACCGGAATCATAATTACTAGAAA

78 AAGCCTGTTTAGTATCATATGCGTTATACAAATTCTTACCAG

79 TATAAAGCCAACGCTCAACAGTAGGGCTTAATTGAGAATCGC

80 CATATTTAACAACGCCAACATGTAATTTAGGCAGAGGCATTT

81 TCGAGCCAGTAATAAGAGAATATAAAGTACCGACAAAAGGTA

82 AAGTAATTCTGTCCAGACGACGACAATAAACAACATGTTCAG

83 CTAATGCAGAACGCGCCTGTTTATCAACAATAGATAAGTCCT

84 GAACAAGAAAAATAATATCCCATCCTAATTTACGAGCATGTA

85 AACGGGTATTAAACCAAGTACCGCACTCATCGAGAACAAGCA

86 AGCCGTTTTTATTTTCATCGTAGGAATCATTACCGCGCCCAA

87 TAGCAAGCAAATCAGATATAGAAGGCTTATCCGGTATTCTAA

88 GAACGCGAGGCGTTTTAGCGAACCTCCCGACTTGCGGGAGGT

89 TTTGAAGCCTTAAATCAAGATTAGTTGCTATTTTGCACCCAG

90 CTACAATTTTATCCTGAATCTTACCAACGCTAACGAGCGTCT

91 TTCCAGAGCCTAATTTGCCAGTTACAAAATAAACAGCCATAT

92 TATTTATCCCAATCCAAATAAGAAACGATTTTTTGTTTAACG

93 TCAAAAATGAAAATAGCAGCCTTTACAGAGAGAATAACATAA

94 AAACAGGGAAGCGCATTAGACGGGAGAATTAACTGAACACCC

95 TGAACAAAGTCAGAGGGTAATTGAGCGCTAATATCAGAGAGA

96 TAACCCACAAGAATTGAGTTAAGCCCAATAATAAGAGCAAGA

97 AACAATGAAATAGCAATAGCTATCTTACCGAAGCCCTTTTTA

98 AGAAAAGTAAGCAGATAGCCGAACAAAGTTACCAGAAGGAAA

99 ATGATTAAGACTCCTTATTACGCAGTATGTTAGCAAACGTAG

100 AAAATACATACATAAAGGTGGCAACATATAAAAGAAACGCAA

101 AGACACCACGGAATAAGTTTATTTTGTCACAATCAATAGAAA

102 ATTCATATGGTTTACCAGCGCCAAAGACAAAAGGGCGACATT

103 CAACCGATTGAGGGAGGGAAGGTAAATATTGACGGAAATTAT

104 TCATTAAAGGTGAATTATCACCGTCACCGACTTGAGCCATTT

105 GGGAATTAGAGCCAGCAAAATCACCAGTAGCACCATTACCAT



106 TAGCAAGGCCGGAAACGTCACCAATGAAACCATCGATAGCAG

107 CACCGTAATCAGTAGCGACAGAATCAAGTTTGCCTTTAGCGT

108 CAGACTGTAGCGCGTTTTCATCGGCATTTTCGGTCATAGCCC

109 CCTTATTAGCGTTTGCCATCTTTTCATAATCAAAATCACCGG

110 AACCAGAGCCACCACCGGAACCGCCTCCCTCAGAGCCGCCAC

111 CCTCAGAACCGCCACCCTCAGAGCCACCACCCTCAGAGCCGC

112 CACCAGAACCACCACCAGAGCCGCCGCCAGCATTGACAGGAG

113 ATAAATCCTCATTAAAGCCAGAATGGAAAGCGCAGTCTCTGA

114 ATTTACCGTTCCAGTAAGCGTCATACATGGCTTTTGATGATA

115 CAGGAGTGTACTGGTAATAAGTTTTAACGGGGTCAGTGCCTT

116 GAGTAACAGTGCCCGTATAAACAGTTAATGCCCCCTGCCTAT

117 TTCGGAACCTATTATTCTGAAACATGAAAGTATTAAGAGGCT

118 GAGACTCCTCAAGAGAAGGATTAGGATTAGCGGGGTTTTGCT

119 CAGTACCAGGCGGATAAGTGCCGTCGAGAGGGTTGATATAAG

120 TATAGCCCGGAATAGGTGTATCACCGTACTCAGGAGGTTTAG

121 TACCGCCACCCTCAGAACCGCCACCCTCAGAACCGCCACCCT

122 CAGAGCCACCACCCTCATTTTCAGGGATAGCAAGCCCAATAG

123 GAACCCATGTACCGTAACACTGAGTTTCGTCACCAGTACAAA

124 CTACAACGCCTGTAGCATTCCACAGACAGCCCTCATAGTTAG

125 CGTAACGATCTAAAGTTTTGTCGTCTTTCCAGACGTTAGTAA

126 ATGAATTTTCTGTATGGGATTTTGCTAAACAACTTTCAACAG

127 CGAATAATAATTTTTTCACGTTGAAAATCTCCAAAAAAAAGG

128 CTCCAAAAGGAGCCTTTAATTGTATCGGTTTATCAGCTTGCT

129 TTCGAGGTGAATTTCTTAAACAGCTTGATACCGATAGTTGCG

130 CCGACAATGACAACAACCATCGCCCACGCATAACCGATATAT

131 TCGGTCGCTGAGGCTTGCAGGGAGTTAAAGGCCGCTTTTGCG

132 GGATCGTCACCCTCAGCAGCGAAAGACAGCATCGGAACGAGG

133 GTAGCAACGGCTACAGAGGCTTTGAGGACTAAAGACTTTTTC

134 ATGAGGAAGTTTCCATTAAACGGGTAAAATACGTAATGCCAC

135 TACGAAGGCACCAACCTAAAACGAAAGAGGCAAAAGAATACA

136 CTAAAACACTCATCTTTGACCCCCAGCGATTATACCAAGCGC

137 GAAACAAAGTACAACGGAGATTTGTATCATCGCCTGATAAAT

138 TGTGTCGAAATCCGCGACCTGCTCCATGTTACTTAGCCGGAA

139 CGAGGCGCAGACGGTCAATCATAAGGGAACCGAACTGACCAA

140 CTTTGAAAGAGGACAGATGAACGGTGTACAGACCAGGCGCAT



141 GATATTCATTACCCAAATCAACGTAACAAAGCTGCTCATTCA

142 GTGAATAAGGCTTGCCCTGACGAGAAACACCAGAACGAGTAG

143 TAAATTGGGCTTGAGATGGTTTAATTTCAACTTTAATCATTG

144 TGAATTACCTTATGCGATTTTAAGAACTGGCTCATTATACCA

145 GTCAGGACGTTGGGAAGAAAAATCTACGTTAATAAAACGAAC

146 TAACGGAACAACATTATTACAGGTAGAAAGATTCATCAGTTG

147 AGATTTAGGAATACCACATTCAACTAATGCAGATACATAACG

148 CCAAAAGGAATTACGAGGCATAGTAAGAGCAACACTATCATA

149 ACCCTCGTTTACCAGACGACGATAAAAACCAAAATAGCGAGA

150 GGCTTTTGCAAAAGAAGTTTTGCCAGAGGGGGTAATAGTAAA

151 ATGTTTAGACTGGATAGCGTCCAATACTGCGGAATCGTCATA

152 AATATTCATTGAATCCCCCTCAAATGCTTTAAACAGTTCAGA

153 AAACGAGAATGACCATAAATCAAAAATCAGGTCTTTACCCTG

154 ACTATTATAGTCAGAAGCAAAGCGGATTGCATCAAAAAGATT

155 AGCTTCAAAGCGAACCAGACCGGAAGCAAACTCCAACAGGTC

156 AGGATTAGAGAGTACCTTTAATTGCTCCTTTTGATAAGAGGT

157 CATTTTTGCGGATGGCTTAGAGCTTAATTGCTGAATATAATG

158 CTGTAGCTCAACATGTTTTAAATATGCAACTAAAGTACGGTG

159 TCTGGAAGTTTCATTCCATATAACAGTTGATTCCCAATTCTG

160 CGAACGAGTAGATTTAGTTTGACCATTAGATACATTTCGCAA

161 ATGGTCAATAACCTGTTTAGCTATATTTTCATTTGGGGCGCG

162 AGCTGAAAAGGTGGCATCAATTCTACTAATAGTAGTAGCATT

163 AGCTGAAAAGGTGGCATCAATTCTACTAATAGTAGTAGCATT

164 AACATCCAATAAATCATACAGGCAAGGCAAAGAATTAGCAAATTCCTCTACCACCTACATCAC

165 GTGGGAACAAACGGCGGATTGACCGTAATGGGATAGGTCACGTTCCTCTACCACCTACATCAC

166 TAATGAATCGGCCAACGCGCGGGGAGAGGCGGTTTGCGTATTTTCCTCTACCACCTACATCAC

167 GAGGCCGATTAAAGGGATTTTAGACAGGAACGGTACGCCAGATTCCTCTACCACCTACATCAC

168 AGTTGAAAGGAATTGAGGAAGGTTATCTAAAATATCTTTAGGTTCCTCTACCACCTACATCAC

169 GCTTCTGTAAATCGTCGCTATTAATTAATTTTCCCTTAGAATTTCCTCTACCACCTACATCAC

170 GAAACCAATCAATAATCGGCTGTCTTTCCTTATCATTCCAAGTTCCTCTACCACCTACATCAC

171 CCGAGGAAACGCAATAATAACGGAATACCCAAAAGAACTGGCTTCCTCTACCACCTACATCAC

172 GTTGAGGCAGGTCAGACGATTGGCCTTGATATTCACAAACAATTCCTCTACCACCTACATCAC

173 TTTCAGCGGAGTGAGAATAGAAAGGAACAACTAAAGGAATTGTTCCTCTACCACCTACATCAC

174 AGGCTGGCTGACCTTCATCAAGAGTAATCTTGACAAGAACCGTTCCTCTACCACCTACATCAC

175 AAGAGGAAGCCCGAAAGACTTCAAATATCGCGTTTTAATTCGTTCCTCTACCACCTACATCAC
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