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Figure S1: Schematic view of the DNA box showing number of DNA helices and their
orientation, including position of the Cy3 and Cy5 fluorophores. Left panel: side view, right
panel: front view. Each face is represented with a different color. The letters A-F correspond
to how faces where labelled in Ref. [1].
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Figure S2: Examples of single molecule time traces of the original DNA box initially in the
closed state where DNA keys were added after 100 s. Measurements were performed in the
presence of 12.5 mM Mg?* after exposing the sample to 250 mM Mg?* for more than half an
hour. The green time trace is Cy3 emission after Cy3 excitation, the blue is Cy5 emission
after Cy3 excitation, the red is Cy5 emission after Cy5 excitation and the black is the
calculated FRET efficiency. In the Cy5 time trace (red), it can be seen that the intensity
increases upon opening of the box.
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Figure S3: Ensemble FRET data of the original DNA box as a function of Mg?*
concentration. Left: Fluorescence spectra. Right: FRET efficiencies.
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Figure S4: smFRET histograms of the closed original DNA box in the presence of Mg?* at a
concentration of 12.5 mM, 75 mM, 150 mM, 250 mm, 12.5 mM after high Mg?*
concentration and at 12.5 mM after addtition of DNA keys.
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Figure S5: Time series of the distance between fluorescently labeled nucleotides during the
BD simulation of the box for the design with fluorophores positioned on neighbouring helices
on the front face of the box (Figure 4a). The dashed line shows the average value of the distance
for the last 4 us of the 5 ps trajectory. The histogram at the right depicts the distribution of the
distance during the same period of time.
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Figure S6: SmFRET histograms of the closed DNA box with fluorophores positioned on
neighbouring helices on the front face of the box (see Figure 4a). Measurements were
performed in the presence of 12.5 mM, 75 mM, 150 mM and 250 mM MgCl..
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Figure S7: smFRET histograms of the modified closed DNA box (Figure 5a) in the presence
of Mg?* at a concentration of 12.5 mM, 75 mM, 150 mM, 250 mM, and at 12.5 mM after the
additions of keys. The last histogram is based on 54 molecules
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Figure S8: Time series of the distance between fluorescently labeled nucleotides during a BD
simulation of the closed linked box design. Donor position here is the same as in the original
box design. The dashed line shows the average value of the distance from the last 4 s of the 5
s trajectory. The histogram at the right depicts the distribution of the distance during the same
period of time.

Control 1 Control 2
©

_o
O O

o Control 2

A e

FRET efficiency
o
T

[ T rrrom 1 T T T T 1 rrrrm
0.01 0.1 1 10 100 1000
Mg?* concentration [mM]

Figure S9: Schematic view of the double stranded DNA controls showing the two different
positions of the acceptor, left pannel. FRET efficiency as a function of Mg?* concentration
extracted from single moelcule FRET data, right pannel.
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Movie 1: BD simulations of the closed original box design. The Cy3 and Cy5 fluorophores
are shown as bright green and red spheres, respectively.

Movie 2: BD simulations of closed original (left; blue) and linked (right; orange) box
designs. The top and bottom rows show the systems from above and from the side,
respectively. Double-stranded DNA helices are shown using a large-diameter tube
representation and single-stranded DNA is shown with a narrow bond representation. The
Cy3 and Cy5 fluorophores are shown as bright green and red spheres, respectively.
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DNA sequences and DNA origami box designs (see also additional supporting files)

Sequences for control DNA oligonucleotides

The following sequences were used for results presented in Fig. S8.

Sequence: Sample name:
[CY3]GTAATCATGGTCATAGTACCGAGCTCGAATTCTT-biotin Control 1
AAGAATTCGAGCTCGGTAC[CY5]TATGACCATGATTAC Control 1

GACT[Cy3]GTAATCATGGTCATAGTACCGAGCTCGAATTCTT-biotin Control 2
AAGAATTCGAGCTCGGTAC[CY5]TATGACCATGATTACAGTC Control 2

DNA origami box

We describe here three different DNA origami designs:
1. A design similar to the original DNA box design.
2. A design where the helices on face B have been linked.
3. A design where the Cy5 dye of the FRET pair has been moved to the neighboring
helix on the same face (face B).

All designs and complete oligo sequences are included as Supplementary Files in their proper
data formats, i.e. CSV and Excel files for tabulated data (oligo sequences), and Cadnano?2
files for the Cadnano2 designs.

Here, in this Supplementary Information document, we only list the full set of oligo sequences
for a single, primary design. The other designs are then described by the oligos that have been
added or removed compared to this primary design. These differences can be reproduced by
running a “diff- comparison between the oligo sequence files listed in Supplementary Files zip
archive.

#1: Primary design

The primary design, denoted “invFseam-4bio-pair’, is identical to the original DNA Box
design, with the following changes:
e The seam of face F has been inverted so that the nicks between staple strands face
outwards.

e The biotin-labelled staples are marked in orange-red (#f74308).



The oligo sequences for the primary design are:

Start
16[263]
16[280]
0[191]
0[223]
2[191]
2[223]
3[176]
3[208]
3[240]
4[191]
4[223]
5[176]
5[208]
5[240]
6[191]
6[223]
7[176]
7[208]
7[240]
8[191]
8[223]
9[176]
9[208]
9[240]
12[151]
12[183]
13[136]
13[168]
13[200]
14[151]
14[183]
15[136]
15[168]
15[200]
16[151]
16[183]
17[136]
17[168]
17[200]
18[151]
18[183]
19[136]
19[168]
19[200]
21[136]
21[168]
21[200]
22[111]
22[143]
24[111]
24[143]
25[96]
25[128]
25[160]
26[111]
26[143]
27[96]

End
17[225]
22[240]
2[192]
2[224]
4[192]
4[224]
1[175]
1[207]
1[239]
6[192]
6[224]
3[175]
3[207]
3[239]
8[192]
8[224]
5[175]
5[207]
5[239]
10[192]
10[224]
7[175]
7[207]
7[239]
14[152]
14[184]
11[135]
11[167]
11[199]
16[152]
16[184]
13[135]
13[167]
13[199]
18[152]
18[184]
15[135]
15[167]
15[199]
20[152]
20[184]
17[135]
17[167]
17[199]
19[135]
19[167]
19[199]
24[112]
24[144]
26[112]
26[144]
23[95]
23[127]
23[159]
28[112]
28[144]
25[95]

Sequence

[Cy3]GTAATCATGGTCATAGTACCGAGCTCGAATTCTT

[Cy5]AGCGAAAGACAGCATCGGAACGAGGGT
CAAAATCGACCTACCATATCAAAATCCTGATT
GGATTCGCCAGAAATAAAGAAATTAACCACCA
ATCAGATGGATTTAGAAGTATTAGATTGAGGA
GAAGGAGCGACAACTCGTATTAAACTGGTCAG
CATTTGAGATGGCAATTCATCAATTAATGGAA
AACAATTCGGAATTATCATCATATTTATTTGC
CCGAACGTTTTTGCGGAACAAAGAGCGTAGAT
AGGTTATCGGCGGTCAGTATTAACTAATGCGC
TTGGCAAACCACGCTGAGAGCCAGACAGACAA
AGAGGTGATAAAATATCTTTAGGAAGATAATA
CAACAGTGTCAACAGTTGAAAGGAACTTTACA
GAAAAATCAACCCTCAATCAATATTCCTTTGC
GAACTGATAAATGGATTATTTACATCCAGAAC
TATTTTTGTCACACGACCAGTAATAAGAACTC
ATCGTCTGAGCCCTAAAACATCGCGATAAAAC
TTCACCAGAATGGCTATTAGTCTTACCGCCTG
CATTCTGGCGTAAGAATACGTGGCCAGCAAAT
AATATTACGAAGTGTTTTTATAATCCTCGTTA
AAACTATCTAAAAGAGTCTGTCCAGGTTGCTT
AATCCTGACGCCAGCCATTGCAACGACGCTCA
CCACCGAGGGCCTTGCTGGTAATATTGGCAGA
ATTAACCGTCACTTGCCTGAGTAGAAAAGGGA
TCACCCAATCGGCAAAATCCCTTAGGCCCTGA
TCTATCAGCCCGAGATAGGGTTGAGACGGGCA
TTCCGAAAATCAAGTTTTTTGGGGTAAAGGGA
AAGAATAGGGCGATGGCCCACTACGAAAGCCG
CCAGTTTGCCAACGTCAAAGGGCGAAGAAAGC
GAGAGTTGCGCTTTCCAGTCGGGACGAGCCGG
ACAGCTGATGCATTAATGAATCGGATTGTTAT
TCACTGCCCAGCAAGCGGTCCACGGATGGTGG
GTGCCAGCTTGCCCTTCACCGCCTTAAATCAA
CGGGGAGATTCTTTTCACCAGTGAGTGTTGTT
AAGCATAAGTTGTAAAACGACGGCGCTATTAC
CCGCTCACTGCCTGCAGGTCGACTTGTTGGGA
GTCACGACAGTGTAAAGCCTGGGGCGTTGCGC
AGCTTGCAAATTCCACACAACATAAACCTGTC
TCCCCGGGCTGTTTCCTGTGTGAACCAACGCG
GCCAGCTGGGGGACGACGACAGTAACAAACGG
AGGGCGATCGCACTCCAGCCAGCTGCGAGTAA
CAGTTTGAGCGAAAGGGGGATGTGTTTTCCCA
AGGAAGATCGGTGCGGGCCTCTTCCAGTGCCA
CCGCTTCTATTCAGGCTGCGCAACCTAGAGGA
TTGTTAAACCGTAATGGGATAGGTGCATCTGC
CAGCTCATCGGATTCTCCGTGGGATCGGCCTC
AAAAATAATCAACATTAAATGTGATTCCGGCA
TAGCATGTGTCAAATCACCATCAATAGAACCC
ACAAGAGATCTAGCTGATAAATTAAGCCTTTA
TCATATATAATCATACAGGCAAGGTTTAGCTA
TTTCAACGTTAAGCAATAAAGCCTTTAGATAC
ATCCAATATTTAAATGCAATGCCTAGAAAGGC
TAGCAAAACAAGGATAAAAATTTTTATGATAT
AAAGCTAAATACTTTTGCGGGAGAATGCCGGA
TATTTTCAATGCTGTAGCTCAACAGGATTAGA
ATTTCGCACTAAAGTACGGTGTCTGAACCAGA
TGAATATATTTGGGGCGCGAGCTGGCATTAAC
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34
27
32
32
32
32
32
32
32
32
32
32
32
32
32
32
32
32
32
32
32
32
32
32
32
32
32
32
32
32
32
32
32
32
32
32
32
32
32
32
32
32
32
32
32
32
32
32
32
32
32
32
32
32
32
32
32

Color
#ffOOff
#ffOOff
#03b6a2
#03b6a2
#03b6a2
#03b6a2
#03b6a2
#03b6a2
#03b6a2
#03b6a2
#03b6a2
#03b6a2
#03b6a2
#03b6a2
#03b6a2
#03b6a2
#03b6a2
#03b6a2
#03b6a2
#03b6a2
#03b6a2
#03b6a2
#03b6a2
#03b6a2
#cc0000
#cc0000
#cc0000
#cc0000
#cc0000
#cc0000
#cc0000
#cc0000
#cc0000
#cc0000
#cc0000
#cc0000
#cc0000
#cc0000
#cc0000
#cc0000
#cc0000
#cc0000
#cc0000
#cc0000
#cc0000
#cc0000
#cc0000
#57bb00
#57bb00
#57bb00
#57bb00
#57bb00
#57bb00
#57bb00
#57bb00
#57bb00
#57bb00

Pool-name
FRET-pair
FRET-pair
foldA
foldA
foldA
foldA
foldA
foldA
foldA
foldA
foldA
foldA
foldA
foldA
foldA
foldA
foldA
foldA
foldA
foldA
foldA
foldA
foldA
foldA
foldB
foldB
foldB
foldB
foldB
foldB
foldB
foldB
foldB
foldB
foldB
foldB
foldB
foldB
foldB
foldB
foldB
foldB
foldB
foldB
foldB
foldB
foldB
foldC
foldC
foldC
foldC
foldC
foldC
foldC
foldC
foldC
foldC



27[128]
27[160]
28[111]
28[143]
29[96]
29[128]
29[160]
30[111]
30[143]
31[96]
31[128]
31[160]
23[256]
24[239]
24[271]
25[256)
26[239]
26[271]
27[256]
27[288]
28[239]
28[271]
29[256)
29[288]
30[239]
30[271]
31[256]
32[271]
34[135]
34(167)
34[199]
35[152]
35[184]
36[135]
36[167]
36[199]
37[152]
37(184]
38[135]
38[167]
38[199]
39[152]
39[184]
40[135]
40[167)
40[199]
41[152)
41[184)
43[152]
43[184]
0[63]
1[80]
1[96]
3[96]
4[47)
4163
5[80]
5[96]
6[47]

ATATGCAAAATGGTCAATAACCTGCAAAGAAT
CATTCCATAGATTTAGTTTGACCACAGAGCAT
GAGTACCTATCAGGTCTTTACCCTCGGAATCG
CCGGAAGCAGCAAAGCGGATTGCAAAAATGTT
AATCAAAATTAATTGCTCCTTTTGTTAATTGC
TAGTCAGAAAACTCCAACAGGTCATGTTTTAA
ATTAAGAGATTCGAGCTTCAAAGCGGAAGTTT
TCATAAATTACGAGGCATAGTAAGATTACAGG
TAGACTGGCCCTCGTTTACCAGACACGTTAAT
AAAGGAATATTCATTGAATCCCCCTGACCATA
TATCATAAATAGCGTCCAATACTGGACTATTA
AAACCAAACAGAGGGGGTAATAGTTCAAAAAG
TAAAATACGACAACAACCATCGCCTAGTTGCG
CCTAAAACTCTTTGACCCCCAGCGGATTTGTA
CCGACAATGTAATGCCACTACGAATAAACGGG
AAGCGCGAAAGGCTCCAAAAGGAGGAAAATCT
TCATCGCCCATGTTACTTAGCCGGCGAACTGA
CCAAAAAAAACAAAGTACAACGGAATTATACC
GCAGACGGAAACAACTTTCAACAGTGTATGGG
GAGTGAGAATAATTTTTTCACGTTCCTTTAAT
CCAACTTTGCGCATAGGCTGGCTGGATATTCA
ATTTTGCTTCAATCATAAGGGAACAACGAGGC
CAAGAGTAGCATTCCACAGACAGCAACTACAA
TTAGCGTATAGTAAATGAATTTTCTTTCAGCG
TTACCCAAAAGGCTTGCCCTGACGGAGATGGT
CGCCTGTAATCTTGACAAGAACCGACCTTCAT
CAGAACGAGAGCCACCACCCTCATAGAACCGC
CACCCTCAGTAGTAAATTGGGCTTAGAAACAC
CTTACCGAAACAAAGTTACCAGAACAATCAAT
AGAGCAAGCAATAATAACGGAATACAAAGACA
AACCCACATGATTAAGACTCCTTAATACATAA
AGGAAACGAAACAATGAAATAGCATACAGAGA
AACTGGCAAGAATTGAGTTAAGCCCATTAGAC
AGAAAATTCGACATTCAACCGATTACCGTAAT
CCACGGAAATATTGACGGAAATTAGAAACGTC
AGGTGGCATATCACCGTCACCGACCACCAGTA
GAAGGTAATAAGTTTATTTTGTCAGGAAACCG
AGGTGAATACATATAAAAGAAACGCCCAAAAG
CAGTAGCGTAGCGCGTTTTCATCGCAGAGCCG
ACCAATGACCCCCTTATTAGCGTTACCACCCT
GCACCATTTCAAAATCACCGGAACCCGCCACC
GGTCATAGAACCATCGATAGCAGCGAGGGAGG
TTTCATAAACCATTAGCAAGGCCGTTCATTAA
CCGCCAGCGGCCTTGATATTCACAGCCCCCTG
CAGAGCCGTTAAAGCCAGAATGGACTTGAGTA
CTCAGAACTTTACCGTTCCAGTAAGTACTGGT
AATCCTCACCACCAGAACCACCACGCATTTTC
TCTCTGAACGCCACCCTCAGAGCCTGCCATCT
GGATTAGGCGTATAAACAGTTAATAACAAATA
AGGCGGATTTAACGGGGTCAGTGCAAGCGCAG
CCAGAGCCTTACCAACGCTAACGATGGAAACA
GTACATAAGAATTACCTTTTTTAAGCGTCTTT
ATGTGAGTAATTAATTTTCCCTTAAAGACGCT
GAGAAGAGAGAGACTACCTTTTTATGTAAATG
GCCCAATATATTCTAAGAACGCGAGTTTTGAA
TAGGAATCAGCAAGCCGTTTTTATGGGTTATA
TAACTATAACCTCCGGCTTAGGTTTTTCATCG
CTGATGCACTTTTTCAAATATATTTGGTTTGA
TTTCCTTAGCACTCATCGAGAACAATTACCGC
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32
32
32
32
32
32
32
32
32
32
32
32
32
32
32
32
32
32
32
32
32
32
32
32
32
32
32
32
32
32
32
32
32
32
32
32
32
32
32
32
32
32
32
32
32
32
32
32
32
32
32
32
32
32
32
32
32
32
32

#57bb00
#57bb00
#57bb00
#57bb00
#57bb00
#57bb00
#57bb00
#57bb00
#57bb00
#57bb00
#57bb00
#57bb00
#b8056¢
#b8056¢
#b8056¢
#b8056¢
#b8056¢
#b8056¢
#b8056¢
#b8056¢
#b8056¢
#b8056¢
#b8056¢
#b8056¢
#b8056¢
#b8056¢
#b8056¢
#b8056¢
#1700de
#1700de
#1700de
#1700de
#1700de
#1700de
#1700de
#1700de
#1700de
#1700de
#1700de
#1700de
#1700de
#1700de
#1700de
#1700de
#1700de
#1700de
#1700de
#1700de
#1700de
#1700de
#7300de
#7300de
#7300de
#7300de
#7300de
#7300de
#7300de
#7300de
#7300de

foldC
foldC
foldC
foldC
foldC
foldC
foldC
foldC
foldC
foldC
foldC
foldC
foldD
foldD
foldD
foldD
foldD
foldD
foldD
foldD
foldD
foldD
foldD
foldD
foldD
foldD
foldD
foldD
foldE
foldE
foldE
foldE
foldE
foldE
foldE
foldE
foldE
foldE
foldE
foldE
foldE
foldE
foldE
foldE
foldE
foldE
foldE
foldE
foldE
foldE
foldF
foldF
foldF
foldF
foldF
foldF
foldF
foldF
foldF



7[96]
[47]
8[63]
9[80]
2[63]
3[80]
6[63]
7[80]
1[176]
1[208]
1[240]
10[159]
10[191]
10[223]
11[136]
11[168]
11[200]
20[119]
20[151]
20[183]
23[96]
23[128]
23[160]
32[111]
32[143]
32[175]
33[120]
33[152]
33[184]
42[135]
42[167)
42[199]
0[111]
2[47]
30[295]
32[239]
32[295]
35[120]
35[216]
37[120]
37[216]
39[120]
39[216]
41[216]
42[119]
43[112]
43[216]
0[39]
0[159]
1[32]
1[104]
2[159]
3[104]
3[150]
4[159]
5[32]
5[104]
5[150]
6[159]

00

9[95]
6[48]
9[79]
8[64]
3[79]
2[64]
7[79]
6[64]
43[151]
43[183]
43[215]
12[120]
12[152]
12[184]
9[175]
9[207]
9[239]
22[80]
22[112]
22[144]
21[135]
21[167]
21[199]
34[136]
34[168]
34[200]
31[95]
31[127]
31[159]
0[160]
0[192]
0[224]
39[119]
35[119]
29[287]
33[223]
39[215]
33[119]
31[223]
0[40]
35[215]
37[119]
37[215]
31[295]
1[95]
42[120]
41[215]
1[31]
2[160]
30[80]
0[112]
2[104]
3[121]
4[160]
4[104]
26(80]
5[121]
6[160]
6[104]

AATACCGAAACACCGGAATCATAAGTTATACA
GCGCCTGTAATAATATCCCATCCTCGGCTGTC
TCAGCTAAAGACGACGACAATAAAGTTTAGTA
TCATATGCTTACTAGAAAAAGCCTCAACATGT
TGCGGGAGGGCGTTTTAGCGAACCAGCGATAG
CTTAGATTGAATCCTTGAAAACATTCCCGACT
TCAATAATAATTTACGAGCATGTATCTGACCT
AAATTTAATTAGTTAATTTCATCTGAAACCAA
GGGTTAGACGCAGAGGTTTAGACTCCTCAAGAGAA
ACGTAAAACTGATTGCTTTGGTTTTGCTCAGTACC
TTTCAGGTTTTTACATTTTTCGAGAGGGTTGATAT
TAAAGGGATTTCACTAAATCGGAACCCTCGAGGTG
GAATCAGATTTTTTAGAGCTTGACGGGGTGAACCA
TGACGAGCTTTGGCGAGAAAGGAAGGGAAAAACCG
GCCCCCGATTTGCGGGAGCTAAACAGGTACGCCAG
GCGAACGTTTTACGTATAACGTGCTTTCAGTGAGG
GAAAGGAGTTTACAGGGCGCGTACTATTCACGCAA
TGTAGATGTTTTATTTAAATTGTAAACGTTTGGTTGATA
CGGATTGAATTCGCATTAAATTTTTTTCGTAAAAC
CAACCCGTTTTTTAACCAATAGGATTTTGGAGCAA
CGGAGACACAATCATATGTACCCCTTTTTAATATT
TCAACCGTATCGATGAACGGTAATTTTTGTTAAAT
GAGGGTAGTCATTGCCTGAGAGTCTTTACGCCATC
TAGAAAGATTCATCAGTTTGCAGCCTTATAGCTAT
AAAACGAACTAACGGATTTGGGAAGCGCAATAATA
TCAGGACGTTGGGAAGTTTCACCCTGAAGAGAGAT
GTCAAAAATGAAAATATTTTTGAGATTTAACGCCA
GAATAACATAAAAACATTTACAACATTAGCAACAC
GGGAGAATTAACTGAATTTAAAAATCTGACGATAA
CCTATTTCAGAGGCTGTTTCGAATTATTCATTTCA
ACAGTGCCATTAGCGGTTTTTTGAATACCAAGTTA
AATAAGTTAAGTGCCGTTTCGGGAGAAACAATAAC
TAATTACATTTTGGCAGGTCAGACGATTATTGACAGGAGGTTGATTTTCTTTAGCG
GCCTTAAAAATTTTATCCTGAATCTAATTTGCTTTTAGTAAGCA
TTTCGTCACCAGTACACCTCATAG
TTAATTTCTTTTATTGAGCGCTAATATCACAAAGTCAGAGGGTA
CAGAACCGTTTTACCGCCTCCCTCAGAGCAGAGCCA
GATAGCCGAGCCCTTTTTAAGAAATTTTTGTTTAAC
TATGTTAGTTTTAACTTTAATCATTGTGTTTTTGCTCATT
CAAAAGGGCATATGGTTTACCAGCTTTTCAGTTACA
TTTGGGAATTTTCAAACGTAGAAAATACTTACGCAG
TCAGACTGACAGAATCAAGTTTGCTTTTGCCAAAGA
CCACCGGATTTTTTAGAGCCAGCAAAATTTGAGCCA
CATGGCTTTTTTCCACCCTCTTTCAGGGATAGCAAG
TTATTCTGTTTTTTTAACAATTTCATTTATCAATAT
AAACATGAAAGTATTAGGAACCTA
AAGTATAGTTTTTTGATGATACAGGAGTGCGTCATA
AAATAAACAGCCATATTTTTTTTTGCAC
ATTACCTGTTTTGGATTATACTTCTGAAATAATCCT
CCAGCTACTCAAGATTAGTTGCTATTTTTAGAAGGCTTTTTTTTAACGAGAATCAAATGC
GAATAACCTTGCTTCTTTTTAACAAAAT
GATTGTTTTTTGTAAATCGTCGCTATT
TCAATAGTGAATTTATTT
TTGATTAGAGCCGTCAATGCACTAAC
AACTAATATTTCAAAATCATAGGTCTG
CAAGTACCTCATTCCAAGAACGGGTTTTAGTCCTGATTTTTTTTTAGTAGTAAAAAGGTG
AATCCAATCGCAAGACTT
TTCGAACCACCAGCAGAACATTAAAA
ATACCGAATTTAAAGAACGCGAGAAAA
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32
32
32
32
32
32
32
32
35
35
35
35
35
35
35
35
35
39
35
35
35
35
35
35
35
35
35
35
35
35
35
35
56
44
24
44
36
36
40
36
36
36
36
36
36
24
36
28
36
60
28
27
18
26
27
60
18
26
27

#7300de
#7300de
#7300de
#7300de
#f74308
#f74308
#f74308
#f74308
#f7931e
#f7931e
#f7931e
#f7931e
#f7931e
#f7931e
#f7931e
#f7931e
#f7931e
#f7931e
#f7931e
#f7931e
#f7931e
#f7931e
#f7931e
#f7931e
#f7931e
#f7931e
#f7931e
#f7931e
#f7931e
#f7931e
#f7931e
#f7931e
#333333
#333333
#333333
#333333
#333333
#333333
#333333
#333333
#333333
#333333
#333333
#333333
#333333
#333333
#333333
#888888
#888888
#888888
#888888
#888888
#888888
#888888
#888888
#888888
#888888
#888888
#888888

foldF
foldF
foldF
foldF
foldF-biotin
foldF-biotin
foldF-biotin
foldF-biotin
linkABCE
linkABCE
linkABCE
linkABCE
linkABCE
linkABCE
linkABCE
linkABCE
linkABCE
linkABCE
linkABCE
linkABCE
linkABCE
linkABCE
linkABCE
linkABCE
linkABCE
linkABCE
linkABCE
linkABCE
linkABCE
linkABCE
linkABCE
linkABCE
linkE-DF
linkE-DF
linkE-DF
linkE-DF
linkE-DF
linkE-DF
linkE-DF
linkE-DF
linkE-DF
linkE-DF
linkE-DF
linkE-DF
linkE-DF
linkE-DF
linkE-DF
linkF-BAC
linkF-BAC
linkF-BAC
linkF-BAC
linkF-BAC
linkF-BAC
linkF-BAC
linkF-BAC
linkF-BAC
linkF-BAC
linkF-BAC
linkF-BAC



7[150]
8[111]
8[159]
9[32]
9[40]
9[96]
10[61]
10[121]
12[119]
14[119]
15[120]
17[110]
18[119]
22[79]
24[79]
26[79]
28[79]
30[79]

0[263]

2(255]

4[255]

6[255]

8[255]

22[175]
22[311]
23[224]
24[175]
24[303]
25[224]
26[175]
26[303]
27[224]
28[175]
28[303]
29[224]
30[175]
30[303]
31[224]

8[160]
7[121]
10[160]
10[22]
8[48]
15[119]
20[120]
8[112]
14[120]
10[62]
16[110]
18[120]
10[40]
24[80]
9[31]
28[80]
5[31]
32[72]

2[256]

4[256)

6[256]

8[256]

10[256]
24[176]
24[304]
22[216]
26[176]
26[304]
23[223]
28[176]
28[304]
25[223]
30[176]
30[304]
27[223]
32[176]
32[296]
29[223]

TTGAAATACCTACATTTTAGGAAAAA

TAAGAATACCGTGTGATAAATAAGTT
CGCTCATGTTTTTTTAGACAGGAACGGAGGCCGAT
ACAAAAGGGTAATAAGAGAATATATT

TAAAGTAATTCTGTCCTGCAGAAC
AATTCTTATAATTGAGAATCGCCATATTTTTTAACTCAC
AGGCAGAGTTTTGGCGCATCGTAACCGTCACGTTGG
TTGCTCAACAGTAGGGCTCCAGTATAAAGCCAACTTTTGCGTTAAA
CCGTAAAGTTTTGGCGAAAATCCTGTTTCTGGTTTG
CCCCAGCATTTTTTAACAACGCCAACATGTAATTT

ATTAATTGTGCCTAATGAGTGAGCTT

TTTTGGGTAACGCCAGGGCTGCAAGG

CGATTAAGTTTTGCATTTTCGAGCCA
ATCAGAAATTTTAAGATTCAAAAGGGTGGAGTAATG
TGTAGGTATTTTTCTACTAATTTTTTTTACAAGAAATTATCAACAATAGATATTTTAAGTACCG
GCATCAATTTTTGCGGATGGCTTAGAGCATAAGAGG
TCATTTTTTTTTGTTCAGAATTTTTTTTTTATCCGGGCAAGCAAATCAGATATTTTTATTAAAC
TTTAAACATTTTAACTAATGCAGATACATAGGAATACCACATTC

ATACAGTAACAGTACCTTAACGTCAGATGAATTTTTTTGAGTAA
CATTATCATATTAATTTTAAAAGTTTTTTGAACCTC
AAATATCATAAAGCATCACCTTGCTTTTCCTTCTGA
CCTGAAAGCCAACAGAGATAGAACTTTTTTGATTAG
TAATAACATTGTAGCAATACTTCTTTTTCGCTTAAT
CTATCAGGCTATTTTTGAGAGATCTTTTACATTATG
TTGCAGGGAGTTAAAGATTCGGTCGCTGAGGCTTTTCGAGGTGA
ACTTTTTCCTACAGAGGCTTTGAG
ACCCTGTAATCGGTTGTACCAAAATTTTAATTCTGC
ATTTCTTATTTATCAGCTTGCTTTTTTTAAAGGAAT
AACACTCAGAAAGAGGCAAAAGAATTTTGACTAAAG
GAACGAGTATAACAGTTGATTCCCTTTTCAAATATC
TGCGAATAATAGAAAGGAACAACTTTTTTCGTCTTT
ACCTGCTCTGATAAATTGTGTCGATTTTTACACTAA
GCGTTTTAGAAGCCCGAAAGACTTTTTTGCAAAAGA
CCAGACGTACGATCTAAAGTTTTGTTTTGTACCGTA
CAGACCAGGAAAGAGGACAGATGATTTTAATCCGCG
AGTTTTGCATAGCGAGAGGCTTTTTTTTTATACCAG
ACACTGAGCCCAATAGGAACCCATTTTTTTAGTACCGCCACCCT
CAGTGAATATCAACGTAACAAAGCTTTTACGGTGTA

#2: Design with end-linked helices:

Locked box where the helix ends of face B has been linked together to reduce flexibility, with
a FRET pair between face B and lid D (but the dye on face B is internal on the staple to keep
the ends linked). Created to eliminate the effect of flexible helix ends (casually referred to as
helix "fingers").
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26
26
35
26
24
39
36
46
36
35
26
26
26
36
64
36
64
44

44
36
36
36
36
36
44
24
36
36
36
36
36
36
36
36
36
36
44
36

#888888
#888888
#888888
#888888
#888888
#888888
#888888
#888888
#888888
#888888
#888888
#888888
#888888
#888888
#888888
#888888
#888888
#888888

#007200
#007200
#007200
#007200
#007200
#007200
#007200
#007200
#007200
#007200
#007200
#007200
#007200
#007200
#007200
#007200
#007200
#007200
#007200
#007200

linkF-BAC
linkF-BAC
linkF-BAC
linkF-BAC
linkF-BAC
linkF-BAC
linkF-BAC
linkF-BAC
linkF-BAC
linkF-BAC
linkF-BAC
linkF-BAC
linkF-BAC
linkF-BAC
linkF-BAC
linkF-BAC
linkF-BAC
linkF-BAC

unlinkD-AC
unlinkD-AC
unlinkD-AC
unlinkD-AC
unlinkD-AC
unlinkD-AC
unlinkD-AC
unlinkD-AC
unlinkD-AC
unlinkD-AC
unlinkD-AC
unlinkD-AC
unlinkD-AC
unlinkD-AC
unlinkD-AC
unlinkD-AC
unlinkD-AC
unlinkD-AC
unlinkD-AC
unlinkD-AC



Remove these staple strands:

Pool
Sequence: name:
FRET-
[Cy3]GTAATCATGGTCATAGTACCGAGCTCGAATTCTT pair
CGTGGACTGAACAAGAGTCCACTATTCAGCTGCTTTTGGGATTCCGT
TG lockD-B
TCCCAAAAGCAGCTGTTTGCGGGATCGTCACCCTCAGC lockD-B
TTGGCGCCAGGGTGGTTTGGCGGTTTGCGTATTGTT lockD-B
TTCAAAGCGCCATTCGCCGGTGCCGGAAACCAGGTTTCAACATCAG
TCTGATAAGCTA lockD-B
CACGCATAACCGATATGCCGCTTT lockD-B
Replace with these staple strands:
Pool
Sequence: name:

GCGTATTGTT[Cy3]TTGTAATCATGGTCATAGTACCGAGCTCGAATTC  FRET-

TTTTCAAAGCGC pair

CACGCATAACCGATATGCCGCTTTTTCAGCTGCTTTTGGGATTCCGTT

G lockD-B

TCCCAAAAGCAGCTGTTGGCGCCAGGGTGGTTTGGCGGTTT lockD-B

CGTGGACTGAACAAGAGTCCACTATT lockD-B
CATTCGCCGGTGCCGGAAACCAGGTTTCAACATCAGTCTGATAAGCT

A lockD-B

TGCGGGATCGTCACCCTCAGC lockD-B

#3: Design with FRET pair on helix ends on the same face:
Locked box with FRET pair between helix ends of face B. Created to investigate and quantify
the magnitude of the flexibility of the helix ends (“fingers").

Remove these staple strands:
Sequence: Pool name:

[CY5]AGCGAAAGACAGCATCGGAACGAGGGT FRET-pair
TTGGCGCCAGGGTGGTTTGGCGGTTTGCGTATTGTT lockD-B

Replace with these staple strands:
Sequence: Pool name:

AGCGAAAGACAGCATCGGAACGAGGGT lockD-B
TTGGCGCCAGGGTGGTTTGGCGGTTTGCGTATTGTT[Cy5] FRET-pair
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