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Fig. S1. Designs with four combinations of giving or receiving toehold and branch migration domains. (A) Giv-
ing toehold and giving branch migration domain (G-G). (B) Receiving toehold and receiving branch migration domain (R-R).
(C) Giving toehold and receiving branch migration domain (G-R). (D) Receiving toehold and giving branch migration do-
main (R-G). ExGy indicates edge x giving to edge y, ExR indicates receiving edge x, ExN indicates inert edge x, where
x, y ∈ {1, 2, 3, 4}.
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Fig. S2. Designs with continuous and discontinuous toeholds. (A) Continuous toehold (same as the design shown in
fig. S1A). (B) Discontinuous toehold. ExGy indicates edge x giving to edge y, ExR indicates receiving edge x, ExN indicates
inert edge x, where x, y ∈ {1, 2, 3, 4}.
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Fig. S3. Designs with distinct edge identities. (A) Edge 3 giving to edge 2 (same as the design shown in fig. S1A).
(B) Edge 4 giving to edge 4. ExGy indicates edge x giving to edge y, ExR indicates receiving edge x, ExN indicates inert
edge x, where x, y ∈ {1, 2, 3, 4}.
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5’ staple extension and 
3’ staple truncation

3’ staple extension and 
5’ staple truncation

𝑁𝑁𝑡𝑡 𝑁𝑁𝑏𝑏 𝑁𝑁𝑝𝑝 𝑁𝑁𝑒𝑒 𝑁𝑁
G-G 4 1 1 2 8
R-R 4 1 1 2 8
G-R 4 4 2 2 64
R-G 4 4 2 2 64
Total 144

𝑁𝑁𝑡𝑡: Number of toehold identities
𝑁𝑁𝑏𝑏: Number of branch migration identities for a given toehold
𝑁𝑁𝑝𝑝: Number of toehold locations
𝑁𝑁𝑒𝑒: Number of staple extension locations

Number of distinct reactions: 𝑵𝑵 = 𝑵𝑵𝒕𝒕 × 𝑵𝑵𝒃𝒃 × 𝑵𝑵𝒑𝒑 × 𝑵𝑵𝒆𝒆

𝑁𝑁𝑡𝑡 𝑁𝑁𝑏𝑏 𝑁𝑁𝑝𝑝 𝑁𝑁𝑒𝑒 𝑁𝑁
G-G 4 1 1 2 8
R-R 4 1 1 2 8
G-R 4 4 17 2 544
R-G 4 4 17 2 544
Total 1104

𝑁𝑁𝑡𝑡 𝑁𝑁𝑏𝑏 𝑁𝑁𝑝𝑝 𝑁𝑁𝑒𝑒 𝑁𝑁
G-G 4 1 1 2 8
R-R 4 1 1 2 8
G-R 4 3 17 2 408
R-G 4 3 17 2 408
Total 832

Example 2: R-G, 𝑁𝑁𝑏𝑏 = 4 and 𝑁𝑁𝑝𝑝 = 2 (continuous toehold)

Example 1: G-G, 𝑁𝑁𝑡𝑡 = 4, 𝑁𝑁𝑏𝑏 = 1, 𝑁𝑁𝑝𝑝 = 1, and 𝑁𝑁𝑒𝑒 = 2

Example 3: R-G, 𝑁𝑁𝑝𝑝 = 17 (discontinuous toehold)

[Toe-G1][BM-G1][?][1]

[Toe-G1][BM-G1][?][2]

[Toe-G2][BM-G2][?][1]

[Toe-G2][BM-G2][?][2]

[Toe-G3][BM-G3][?][1]

[Toe-G3][BM-G3][?][2]
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[toehold identity][branch migration identity][toehold location][staple extension location]

Fig. S4. Numbers of distinct tile displacement reactions (A) with continuous toeholds, (B) with discontinuous toeholds,
and (C) with discontinuous toeholds and without self-occluding edges. The number of distinct reactions are determined by
the number of unique invader tiles, whose edges are illustrated here. Example 1 shows all possible G-G invaders, in which
[?] indicates that all possible toehold locations result in the same invader, because the difference only appears on the cover
tile. Example 2 shows all possible branch migration identities and toehold locations for a given toehold identity and staple
extension location in R-G invaders. Example 3 shows 17 discontinuous toehold locations for a given toehold and branch
migration identity and staple extension location in R-G invaders. The number of discontinuous toeholds is calculated based
on a coding-theoretic function (Theorem 4 of Brouwer et al.): given n items taken three at a time, the maximum number of
combinations such that no two combinations share more than one item in common. Here n = 11 edge staples, three is the
number of staples in a toehold, and we require no more than one common staple between any toeholds to ensure specificity.
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Fig. S5. Designs of the sword assembly. (A) Design1. (B) Design2. ExGy indicates edge x giving to edge y, ExR
indicates receiving edge x, ExN indicates inert edge x, where x, y ∈ {1, 2, 3, 4}.
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Fig. S6. Designs of the snake head invader. (A) Design1. (B) Design2. ExGy indicates edge x giving to edge y, ExR
indicates receiving edge x, ExN indicates inert edge x, where x, y ∈ {1, 2, 3, 4}.
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Fig. S7. Undesired binding in the snake head invader. Undesired binding occurs between the giving edge E1G4 on tile
H1 and the receiving edge E4R on tile H2, which could result in further growth of spurious structures with more tiles.
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Fig. S8. Designs of the snake tail invader. (A) Design1. (B) Design2. ExGy indicates edge x giving to edge y, ExR
indicates receiving edge x, ExN indicates inert edge x, where x, y ∈ {1, 2, 3, 4}.
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Fig. S9. Design of the tile displacement system that reconfigures 3D barrels to 2D polymers. ExGy indicates
edge x giving to edge y, ExR indicates receiving edge x, ExN indicates inert edge x, where x, y ∈ {1, 2, 3, 4}.
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2 μm

Fig. S10. Yield estimation of the sword assembly. (A) Design1: 38.2%. (B) Design2: 46.5%. The yield was determined
as the total number of pixels in complete assemblies of the designed shape (colored in yellow) divided by the total number of
pixels above the background threshold (colored in blue and yellow).

A B

Fig. S11. Yield estimation of the head invader. (A) Design1: 62.8%. (B) Design2: 78.2%. The yield was determined
as the total number of pixels in complete assemblies of the designed shape (colored in yellow) divided by the total number of
pixels above the background threshold (colored in blue and yellow).
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Fig. S12. Simulations of the tail invader with various tile ratios. (A) a : b : c = 1 : 1 : 1. (B) a : b : c = 2 : 1 : 1.
(C) a : b : c = 2 : 2 : 1. (D) a : b : c = 3 : 2 : 1. Each fraction was calculated as ci/

∑
ci, where ci is the concentration of

polymer of length i.
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Length Number
(image1)

Number
(image2)

2 75 69
3 0 2
4 20 23
5 0 0
6 5 3
7 0 0
8 1 0
9 0 0

10 0 0
11 0 0
12 0 0

Length Number
(image1)

Number
(image2)

2 34 32
3 1 0
4 20 14
5 0 1
6 9 5
7 2 0
8 1 1
9 0 0

10 0 0
11 0 0
12 0 1

Fig. S13. Length statistics of the tail invader. (A) a : b : c = 2 : 1 : 1. (B) a : b : c = 3 : 2 : 1. Insets: tile c-containing
polymers with distinct lengths are marked with distinct colors.
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1 10
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14 1

Cluster size Number
1 240
2 11
3 2
4 19
5 3
6 18
7 0
8 5
9 1
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13 0
14 1

2 μm
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Fig. S14. Size statistics for the evaluation of barrel formation. (A) ab (a : b = 1 : 1). (B) ab+ c (a : b : c = 1 : 1 : 2).
Insets: structures and clusters with distinct sizes are circled with distinct colors.
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Size Number
1 122
2 4
3 57
4 0
5 4
6 3
7 0
8 1
9 0

10 0
11 0
12 0
13 0
14 0
15 0
16 0
17 0
18 0

Size Number
1 0
2 2
3 0
4 3
5 1
6 15
7 0
8 15
9 0

10 11
11 0
12 1
13 0
14 2
15 0
16 2
17 0
18 1

Size Number
1 136
2 6
3 166
4 3
5 59
6 5
7 20
8 2
9 4

10 1
11 1
12 0
13 0
14 0
15 0
16 0
17 0
18 0

Size Number
1 47
2 0
3 108
4 4
5 40
6 4
7 28
8 1
9 10

10 4
11 3
12 1
13 2
14 0
15 1
16 0
17 0
18 0

D

B
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Fig. S15. Size statistics for the reconfiguration of 3D barrels to 2D polymers. (A) ab (a : b = 1 : 1). (B) ab + c
(a : b : c = 1 : 1 : 2). (C) ab+ c (a : b : c = 1 : 1 : 0.5). (D) ab+ c (a : b : c = 1 : 1 : 0.25). Insets: structures and clusters with
distinct sizes are circled with distinct colors.



Fig. S16. Fluorescence kinetics data of the sword reconfiguring to the snake. Experiments were performed at 25 ◦C
with the sword, head, and tail at 2, 2.4, and 2.4 nM, respectively. The sword assembly alone was used as a negative control
for minimum fluorescence, and the snake assembly annealed at 2 nM was used as a positive control for maximum fluorescence.
Raw fluorescence was normalized to concentration by using the average of the first five data points of the negative control as
0 and the average of the last five data points of the positive control as 2 nM.



Fig. S17. AFM image of the sword mixed with the head invader alone. Red, green, and white boxes highlight the
sword (reactant), head-blade (product), and handle (product) structures, respectively. 28 reactants and 17 or 21 products
(head-blade or handle) were counted in this image, based on which the yield of tile displacement was estimated as 37.8± 7.2%

or 42.9±7.1%, respectively. The standard error was calculated as
√

p(1− p)/n, where p is the yield and n is the total number
of reactants and products, treating the yield as a Bernoulli probability.



2 μm

Fig. S18. AFM image of the sword mixed with the tail invader alone. Red and green boxes highlight the sword
(reactant) and handle-tail (product) structures, respectively. 1 reactants and 31 products were counted in this image, based

on which the yield of tile displacement was estimated as 96.9 ± 3.1%. The standard error was calculated as
√

p(1− p)/n,
where p is the yield and n is the total number of reactants and products, treating the yield as a Bernoulli probability.



Fig. S19. AFM image of the sword mixed with both the head and tail invaders. Red and green boxes highlight
the handle-tail (intermediate) and snake (product) structures, respectively. 0 reactants, 12 intermediates and 6 products were
counted in this image, based on which the yield of simultaneous tile displacement was estimated as 33.3±11.1%. The standard
error was calculated as

√
p(1− p)/n, where p is the yield and n is the total number of reactants, intermediates, and products,

treating the yield as a Bernoulli probability.



Supplementary Tables

Table S1. Interior staples.

Strand name Sequence
Reg-T1R01C6 TCATTTGCTAATAGTAGTAGCATT
Reg-T1R03C5 CAACTAAAGTACGGTGGGATGGCT
Reg-T1R03C6 TTTCATTGAGTAGATTTAGTTTCTATATTT
Reg-T1R04C5 TAGAGCTTCAGACCGGAAGCAAACCTATTATA
Reg-T1R05C6 GTCAGGAAGAGGTCATTTTTGCTCTGGAAG
Reg-T1R06C3 TTAAGAGGGTCCAATACTGCGGATAGCGAG
Reg-T1R06C5 GTCAGAAGATTGAATCCCCCTCAACCTCGTTT
Reg-T1R07C4 AAATATTCCAAAGCGGATTGCATCGAGCTTCA
Reg-T1R07C6 AACAGTTAGGTCTTTACCCTGATCCAACAG
Reg-T1R08C3 AGGCTTTTCAGGTAGAAAGATTCAATTACC
Reg-T1R08C5 ACCAGACGGAATACCACATTCAACGAGATGGT
Reg-T1R09C2 CATTATTAGCAAAAGAAGTTTTGC
Reg-T1R09C4 AGATTTAGACGATAAAAACCAAAAATCGTCAT
Reg-T1R09C6 ATACATACAACACTATCATAACATGCTTTA
Reg-T1R10C1 AGTCAGGACATAGGCTGGCTGACCTTTGAAAG
Reg-T1R10C3 TTATGCGATTGACAAGAACCGGAGGTCAAT
Reg-T1R10C5 TTAATTTCCAACGTAACAAAGCTGTCCATGTT
Reg-T1R11C2 GAGTAATCTTTTAAGAACTGGCTCCGGAACAA
Reg-T1R11C4 ACCCAAATAACTTTAATCATTGTGATCAGTTG
Reg-T1R11C6 GTGAATATAGTAAATTGGGCTTTAATGCAG
Reg-T1R12C3 CATAAGGGACACTAAAACACTCACATTAAA
Reg-T1R12C5 ACTTAGCCATTATACCAAGCGCGAGAGGACTA
Reg-T1R13C2 AAAAGAATAACCGAACTGACCAACTTCATCAA
Reg-T1R13C4 CCCCAGCGGGAACGAGGCGCAGACTATTCATT
Reg-T1R13C6 ACAACGGAAATCCGCGACCTGCCTCATTCA
Reg-T1R14C3 CGGGTAAAATTCGGTCGCTGAGGAATGACA
Reg-T1R14C5 AAGACTTTGGCCGCTTTTGCGGGATTAAACAG
Reg-T1R15C4 GAGTTAAATTCATGAGGAAGTTTCTCTTTGAC
Reg-T1R15C6 CTCAGCAGGCTACAGAGGCTTTAACAAAGT
Reg-T1R16C5 CTTGATACTGAAAATCTCCAAAAAAGCGGAGT
Reg-T1R17C4 TTTCACGTCGATAGTTGCGCCGACCTTGCAGG
Reg-T1R17C6 CAAAAGGTTCGAGGTGAATTTCTCGTCACC
Reg-T1R19C6 GTTAGTAACTTTCAACAGTTTCAAAGGCTC
Reg-T1R21C5 CCATGTACCGTAACACTGTAGCATTCCACAGATTCCAGAC
Reg-T2R01C6 ACCCTCATTCAGGGATAGCAAGCC
Reg-T2R03C5 TTAGGATTAGCGGGGTGGAACCTA
Reg-T2R03C6 GTACCAGGTATAGCCCGGAATAGAACCGCC
Reg-T2R04C5 TTATTCTGACTGGTAATAAGTTTTAACAAATA
Reg-T2R05C6 CAGTGCCCCCCCTGCCTATTTCTTTGCTCA
Reg-T2R06C3 GTCTCTGACACCCTCAGAGCCACATCAAAA
Reg-T2R06C5 AATCCTCAACCAGAACCACCACCAGCCCCCTT
Reg-T2R07C4 GAGCCGCCTTAAAGCCAGAATGGAGATGATAC
Reg-T2R07C6 GCCAGCAGCCTTGATATTCACAAACGGGGT
Reg-T2R08C3 TCACCGGAAACGTCACCAATGAATTATTCA
Reg-T2R08C5 ATTAGCGTCCGTAATCAGTAGCGAATTGAGGG
Reg-T2R09C2 AGGCCGGAACCAGAGCCACCACCG
Reg-T2R09C4 TAGCAGCATTGCCATCTTTTCATACACCCTCA
Reg-T2R09C6 AGTTTGCGCATTTTCGGTCATAGAGCCGCC
Reg-T2R10C1 GCCATTTGCAAACGTAGAAAATACCTGGCATG
Reg-T2R10C3 TTAAAGGTACATATAAAAGAAACAAACGCA
Reg-T2R10C5 AGGGAAGGATAAGTTTATTTTGTCAGCCGAAC
Reg-T2R11C2 AGGTGGCAGAATTATCACCGTCACCATTAGCA
Reg-T2R11C4 ACCACGGATAAATATTGACGGAAAACCATCGA



Strand name Sequence
Reg-T2R11C6 TAGAAAAGGCGACATTCAACCGCAGAATCA
Reg-T2R12C3 ATAATAACTCAGAGAGATAACCCGAAGCGC
Reg-T2R12C5 AAAGTTACGCCCAATAATAAGAGCAGCCTTTA
Reg-T2R13C2 CGCTAATAGGAATACCCAAAAGAAATACATAA
Reg-T2R13C4 TGAGTTAACAGAAGGAAACCGAGGGCAAAGAC
Reg-T2R13C6 ATGAAATGAAAAGTAAGCAGATACAATCAA
Reg-T2R14C3 ATTAGACGGAGCGTCTTTCCAGAGCTACAA
Reg-T2R14C5 CAGAGAGAACAAAATAAACAGCCATTAAATCA
Reg-T2R15C4 TGCCAGTTATAACATAAAAACAGGACAAGAAT
Reg-T2R15C6 ATCCCAAAAAAATGAAAATAGCAAGAAACA
Reg-T2R16C5 AGATTAGTATATAGAAGGCTTATCCAAGCCGT
Reg-T2R17C4 CAAATCAGTGCTATTTTGCACCCAGCCTAATT
Reg-T2R17C6 TAAGAACGGAGGTTTTGAAGCCTATTATTT
Reg-T2R19C6 CTTATCACTCATCGAGAACAAGCGGTATTC
Reg-T2R21C5 AGCTAATGCAGAACGCGAGAAAAATAATATCCTGTCTTTC
Reg-T3R01C6 AGAATATCAGACGACGACAATAAA
Reg-T3R03C5 TCATATGCGTTATACAAAGGCGTT
Reg-T3R03C6 CCAGTATGAATCGCCATATTTAGTAATAAG
Reg-T3R04C5 AAATAAGAACTTTTTCAAATATATCTGAGAGA
Reg-T3R05C6 ATTTCATGACCGTGTGATAAATAATTCTTA
Reg-T3R06C3 TATATAACGTAAATCGTCGCTATATTTGAA
Reg-T3R06C5 CTACCTTTAGAATCCTTGAAAACAAGAAAACA
Reg-T3R07C4 TTTCCCTTTTAACCTCCGGCTTAGCAAAGAAC
Reg-T3R07C6 GCTTAGAATCAAAATCATAGGTTTTAGTTA
Reg-T3R08C3 TTACCTTTACAATAACGGATTCGCAAAATT
Reg-T3R08C5 AAATTAATACCAAGTTACAAAATCCTGAATAA
Reg-T3R09C2 CGGGAGAATTTAATGGAAACAGTA
Reg-T3R09C4 CTTTGAATTACATTTAACAATTTCTAATTAAT
Reg-T3R09C6 GCGAATTATGAAACAAACATCATAGCGATA
Reg-T3R10C1 GTAGATTTGTTATTAATTTTAAAAAACAATTC
Reg-T3R10C3 ATTTGCACCATTTTGCGGAACAAATTTGAG
Reg-T3R10C5 TGGAAGGGAGCGGAATTATCATCAACTAATAG
Reg-T3R11C2 AACATTATGTAAAACAGAAATAAATTTTACAT
Reg-T3R11C4 CCAGAAGGTTAGAACCTACCATATCCTGATTG
Reg-T3R11C6 ATTATCAGTTTGGATTATACTTGCGCAGAG
Reg-T3R12C3 GATTTAGATTGCTGAACCTCAAAGTATTAA
Reg-T3R12C5 ATTAGAGCAATATCTGGTCAGTTGCAGCAGAA
Reg-T3R13C2 GCATCACCAGTATTAGACTTTACAGTTTGAGT
Reg-T3R13C4 CCTCAATCCGTCAATAGATAATACAGAAACCA
Reg-T3R13C6 ACAGTTGTTAGGAGCACTAACATATTCCTG
Reg-T3R14C3 CACCGCCTGAAAGCGTAAGAATACATTCTG
Reg-T3R14C5 GATAAAACTTTTTGAATGGCTATTTTCACCAG
Reg-T3R15C4 AGACAATAAGAGGTGAGGCGGTCATATCAAAC
Reg-T3R15C6 ATGCGCGTACCGAACGAACCACGCAAATCA
Reg-T3R16C5 TCACACGATGCAACAGGAAAAACGGAAGAACT
Reg-T3R17C4 CCAGCCATCCAGTAATAAAAGGGACGTGGCAC
Reg-T3R17C6 AATACCTATTTACATTGGCAGAAGTCTTTA
Reg-T3R19C6 TTAACCGTCACTTGCCTGAGTACTCATGGA
Reg-T3R21C5 CTAAACAGGAGGCCGATAATCCTGAGAAGTGTCACGCAAA
Reg-T4R01C6 GCGCGTACTTTCCTCGTTAGAATC
Reg-T4R03C5 AAAGCCGGCGAACGTGTGCCGTAA
Reg-T4R03C6 GGAAGGGGGCAAGTGTAGCGGTGCTACAGG
Reg-T4R04C5 AGCACTAAAAAGGGCGAAAAACCGAAATCCCT
Reg-T4R05C6 GGCGATGTTTTTGGGGTCGAGGGCGAGAAA
Reg-T4R06C3 TGAGTGTTCAGCTGATTGCCCTTGCGCGGG
Reg-T4R06C5 TATAAATCGAGAGTTGCAGCAAGCGTCGTGCC
Reg-T4R07C4 GGCCCTGAAAAAGAATAGCCCGAGCGTGGACT



Strand name Sequence
Reg-T4R07C6 CTGGTTTGTTCCGAAATCGGCATCTATCAG
Reg-T4R08C3 GAGAGGCGACAACATACGAGCCGCTGCAGG
Reg-T4R08C5 AGCTGCATAGCCTGGGGTGCCTAAGTAAAACG
Reg-T4R09C2 AATTCCACGTTTGCGTATTGGGCG
Reg-T4R09C4 AAGTGTAATAATGAATCGGCCAACCACCGCCT
Reg-T4R09C6 CTAACTCCCAGTCGGGAAACCTGGTCCACG
Reg-T4R10C1 GAATTCGTGCCATTCGCCATTCAGTTCCGGCA
Reg-T4R10C3 TCGACTCTGAAGGGCGATCGGTGCGGCCTC
Reg-T4R10C5 ACGGCCAGTACGCCAGCTGGCGAACATCTGCC
Reg-T4R11C2 ACTGTTGGAGAGGATCCCCGGGTACCGCTCAC
Reg-T4R11C4 TTCGCTATTGCCAAGCTTGCATGCGAAGCATA
Reg-T4R11C6 GTGCTGCCCCAGTCACGACGTTTGAGTGAG
Reg-T4R12C3 AGGAAGATCATTAAATGTGAGCGTTTTTAA
Reg-T4R12C5 AGTTTGAGATTCTCCGTGGGAACAATTCGCAT
Reg-T4R13C2 TTCATCAACGCACTCCAGCCAGCTGCTGCGCA
Reg-T4R13C4 CCCGTCGGGGGACGACGACAGTATCGGGCCTC
Reg-T4R13C6 ATTGACCCGCATCGTAACCGTGAGGGGGAT
Reg-T4R14C3 CCAATAGGAAACTAGCATGTCAAGGAGCAA
Reg-T4R14C5 TAAATTTTTGATAATCAGAAAAGCACAAAGGC
Reg-T4R15C4 ACCCCGGTTGTTAAATCAGCTCATAGTAACAA
Reg-T4R15C6 CAGGAAGTAATATTTTGTTAAAAACGGCGG
Reg-T4R16C5 TATCAGGTAAATCACCATCAATATCAATGCCT
Reg-T4R17C4 AGACAGTCCATTGCCTGAGAGTCTTCATATGT
Reg-T4R17C6 ACCGTTCATTTTTGAGAGATCTCCCAAAAA
Reg-T4R19C6 CCTTTATCATATATTTTAAATGGATATTCA
Reg-T4R21C5 AATCATACAGGCAAGGCAGAGCATAAAGCTAAGGGAGAAG



Table S2. Bridge staples.

Strand name Sequence
Bri-T1R02C5 GATACATTTCGCTTTTTTGACCCTGTAAT
Bri-T1R05C4 AAGCGAACAATTGCTGAATATAATGCTGTATTTTTTTGTGAGAAAGGCCGG
Bri-T1R07C2 TGGATAGCAAGCCCGATTTTTAATCGTAAACGCCAT
Bri-T1R08C1 CAGAGGGGGTTTTGCCTTCCTGTAGCCAGCT
Bri-T1R12C1 AGGACAGATGATTTTTTCACCAGTAGCACCATTACCGACTTGA
Bri-T1R14C2 TGCCACTACTTTTTTTGCCACCCTC
Bri-T1R16C3 ACAACCATTTTTTCATACATGGCTTTTAAGCGCA
Bri-T1R18C5 GAGAATAGAAAGGAACAACTATTTTCTCAAGAGAAGGA
Bri-T1R19C5 TGTCGTCTCAGCCCTCATATTTTTTTCGCCACCCTCAGGTGTATC
Bri-T2R02C5 ACCGTACTCAGGTTTTTGATCTAAAGTTT
Bri-T2R05C4 AGGAGTGTAAACATGAAAGTATTAAGAGGCTTTTTTTGCGAATAATAATTT
Bri-T2R07C2 AGAACCGCATTTACCGTTTTACCGATATATACGTAA
Bri-T2R08C1 GAACCGCCTCTTTACCTAAAACGAAAGAGGC
Bri-T2R10C0 GGAATTAGAGCTTTTTTTTCAGACCAGGCGCGTTGGGAAGATTTTTTTTCCAGGCAAAGC
Bri-T2R12C1 ATTAAGACTCCTTTTTAATATACAGTAACAGTACCGAAATTGC
Bri-T2R14C2 AACTGAACATTTTTTTTGAATAACC
Bri-T2R16C3 TTTTATCTTTTTTATCCAATCGCAAGAGTTGGGT
Bri-T2R18C5 TTTTATTTTCATCGTAGGAATTTTTAGCCTGTTTAGTA
Bri-T2R19C5 TAATCGGCCATCCTAATTTTTTTTTTTTTTCGAGCCAACAACGCC
Bri-T3R02C5 AACATGTAATTTTTTTTGAAACCAATCAA
Bri-T3R05C4 GCGAGAAAATAAACACCGGAATCATAATTATTTTTTTCGCCCAATAGCAAG
Bri-T3R07C2 TTGCTTCTTATATGTATTTTACGCTAACGGAGAATT
Bri-T3R08C1 CATAAATCAATTTAGTCAGAGGGTAATTGAG
Bri-T3R12C1 GACAACTCGTATTTTTTCCTGTGTGAAATTGTTATCCGAGCTC
Bri-T3R14C2 GCCACGCTGTTTTTTTACCAGTGAG
Bri-T3R16C3 GCCAACATTTTTTCCACTATTAAAGAAATAGGGT
Bri-T3R18C5 CAAACTATCGGCCTTGCTGGTTTTTGAGCTTGACGGGG
Bri-T3R19C5 CTGTCCATTTTTATAATCATTTTTTTCTTAATGCGCCCACGCTGC
Bri-T4R02C5 GCGTAACCACCATTTTTGAGTAAAAGAGT
Bri-T4R05C4 CCAACGTCATCGGAACCCTAAAGGGAGCCCTTTTTTTGAACAATATTACCG
Bri-T4R07C2 ACGGGCAAGTTCCAGTTTTTTCTGACCTGCAACAGT
Bri-T4R08C1 CCAGGGTGGTTTTGCAAATGAAAAATCTAAA
Bri-T4R10C0 AATCATGGTCATTTTTTTTTTTGCCCGAACTCAGGTTTAACTTTTTTTTCAGTATGTTAG
Bri-T4R12C1 CCGCTTCTGGTTTTTTCGTTAATAAAACGAACTAAATTATACC
Bri-T4R14C2 CAAAAATAATTTTTTTTGTTTAGAC
Bri-T4R16C3 ACAAGAGTTTTTTTCGCGTTTTAATTCAAAAAGA
Bri-T4R18C5 GAGTAATGTGTAGGTAAAGATTTTTTGTTTTAAATATG
Bri-T4R19C5 ACTTTTGCATCGGTTGTACTTTTTTTAACCTGTTTAGGACCATTA



Table S3. Pattern staples.

Strand name Sequence
ssEx-Reg-T1R01C6 TCATTTGCTAATAGTAGTAGCATTTTTTTTTTTTTTTTTTTTTT
ssEx-Reg-T1R03C5 CAACTAAAGTACGGTGGGATGGCTTTTTTTTTTTTTTTTTTTTT
ssEx-Reg-T1R03C6 TTTCATTGAGTAGATTTAGTTTCTATATTTTTTTTTTTTTTTTTTTTTTT
ssEx-Reg-T1R04C5 TAGAGCTTCAGACCGGAAGCAAACCTATTATATTTTTTTTTTTTTTTTTTTT
ssEx-Reg-T1R05C6 GTCAGGAAGAGGTCATTTTTGCTCTGGAAGTTTTTTTTTTTTTTTTTTTT
ssEx-Reg-T1R06C3 TTAAGAGGGTCCAATACTGCGGATAGCGAGTTTTTTTTTTTTTTTTTTTT
ssEx-Reg-T1R06C5 GTCAGAAGATTGAATCCCCCTCAACCTCGTTTTTTTTTTTTTTTTTTTTTTT
ssEx-Reg-T1R07C4 AAATATTCCAAAGCGGATTGCATCGAGCTTCATTTTTTTTTTTTTTTTTTTT
ssEx-Reg-T1R07C6 AACAGTTAGGTCTTTACCCTGATCCAACAGTTTTTTTTTTTTTTTTTTTT
ssEx-Reg-T1R08C3 AGGCTTTTCAGGTAGAAAGATTCAATTACCTTTTTTTTTTTTTTTTTTTT
ssEx-Reg-T1R08C5 ACCAGACGGAATACCACATTCAACGAGATGGTTTTTTTTTTTTTTTTTTTTT
ssEx-Reg-T1R09C2 CATTATTAGCAAAAGAAGTTTTGCTTTTTTTTTTTTTTTTTTTT
ssEx-Reg-T1R09C4 AGATTTAGACGATAAAAACCAAAAATCGTCATTTTTTTTTTTTTTTTTTTTT
ssEx-Reg-T1R09C6 ATACATACAACACTATCATAACATGCTTTATTTTTTTTTTTTTTTTTTTT
ssEx-Reg-T1R10C1 AGTCAGGACATAGGCTGGCTGACCTTTGAAAGTTTTTTTTTTTTTTTTTTTT
ssEx-Reg-T1R10C3 TTATGCGATTGACAAGAACCGGAGGTCAATTTTTTTTTTTTTTTTTTTTT
ssEx-Reg-T1R10C5 TTAATTTCCAACGTAACAAAGCTGTCCATGTTTTTTTTTTTTTTTTTTTTTT
ssEx-Reg-T1R11C2 GAGTAATCTTTTAAGAACTGGCTCCGGAACAATTTTTTTTTTTTTTTTTTTT
ssEx-Reg-T1R11C4 ACCCAAATAACTTTAATCATTGTGATCAGTTGTTTTTTTTTTTTTTTTTTTT
ssEx-Reg-T1R11C6 GTGAATATAGTAAATTGGGCTTTAATGCAGTTTTTTTTTTTTTTTTTTTT
ssEx-Reg-T1R12C3 CATAAGGGACACTAAAACACTCACATTAAATTTTTTTTTTTTTTTTTTTT
ssEx-Reg-T1R12C5 ACTTAGCCATTATACCAAGCGCGAGAGGACTATTTTTTTTTTTTTTTTTTTT
ssEx-Reg-T1R13C2 AAAAGAATAACCGAACTGACCAACTTCATCAATTTTTTTTTTTTTTTTTTTT
ssEx-Reg-T1R13C4 CCCCAGCGGGAACGAGGCGCAGACTATTCATTTTTTTTTTTTTTTTTTTTTT
ssEx-Reg-T1R13C6 ACAACGGAAATCCGCGACCTGCCTCATTCATTTTTTTTTTTTTTTTTTTT
ssEx-Reg-T1R14C3 CGGGTAAAATTCGGTCGCTGAGGAATGACATTTTTTTTTTTTTTTTTTTT
ssEx-Reg-T1R14C5 AAGACTTTGGCCGCTTTTGCGGGATTAAACAGTTTTTTTTTTTTTTTTTTTT
ssEx-Reg-T1R15C4 GAGTTAAATTCATGAGGAAGTTTCTCTTTGACTTTTTTTTTTTTTTTTTTTT
ssEx-Reg-T1R15C6 CTCAGCAGGCTACAGAGGCTTTAACAAAGTTTTTTTTTTTTTTTTTTTTT
ssEx-Reg-T1R16C5 CTTGATACTGAAAATCTCCAAAAAAGCGGAGTTTTTTTTTTTTTTTTTTTTT
ssEx-Reg-T1R17C4 TTTCACGTCGATAGTTGCGCCGACCTTGCAGGTTTTTTTTTTTTTTTTTTTT
ssEx-Reg-T1R17C6 CAAAAGGTTCGAGGTGAATTTCTCGTCACCTTTTTTTTTTTTTTTTTTTT
ssEx-Reg-T1R19C6 GTTAGTAACTTTCAACAGTTTCAAAGGCTCTTTTTTTTTTTTTTTTTTTT
ssEx-Reg-T1R21C5 CCATGTACCGTAACACTGTAGCATTCCACAGATTCCAGACTTTTTTTTTTTTTTTTTTTT
ssEx-Reg-T2R01C6 ACCCTCATTCAGGGATAGCAAGCCTTTTTTTTTTTTTTTTTTTT
ssEx-Reg-T2R03C5 TTAGGATTAGCGGGGTGGAACCTATTTTTTTTTTTTTTTTTTTT
ssEx-Reg-T2R03C6 GTACCAGGTATAGCCCGGAATAGAACCGCCTTTTTTTTTTTTTTTTTTTT
ssEx-Reg-T2R04C5 TTATTCTGACTGGTAATAAGTTTTAACAAATATTTTTTTTTTTTTTTTTTTT
ssEx-Reg-T2R05C6 CAGTGCCCCCCCTGCCTATTTCTTTGCTCATTTTTTTTTTTTTTTTTTTT
ssEx-Reg-T2R06C3 GTCTCTGACACCCTCAGAGCCACATCAAAATTTTTTTTTTTTTTTTTTTT
ssEx-Reg-T2R06C5 AATCCTCAACCAGAACCACCACCAGCCCCCTTTTTTTTTTTTTTTTTTTTTT
ssEx-Reg-T2R07C4 GAGCCGCCTTAAAGCCAGAATGGAGATGATACTTTTTTTTTTTTTTTTTTTT
ssEx-Reg-T2R07C6 GCCAGCAGCCTTGATATTCACAAACGGGGTTTTTTTTTTTTTTTTTTTTT
ssEx-Reg-T2R08C3 TCACCGGAAACGTCACCAATGAATTATTCATTTTTTTTTTTTTTTTTTTT
ssEx-Reg-T2R08C5 ATTAGCGTCCGTAATCAGTAGCGAATTGAGGGTTTTTTTTTTTTTTTTTTTT
ssEx-Reg-T2R09C2 AGGCCGGAACCAGAGCCACCACCGTTTTTTTTTTTTTTTTTTTT
ssEx-Reg-T2R09C4 TAGCAGCATTGCCATCTTTTCATACACCCTCATTTTTTTTTTTTTTTTTTTT
ssEx-Reg-T2R09C6 AGTTTGCGCATTTTCGGTCATAGAGCCGCCTTTTTTTTTTTTTTTTTTTT
ssEx-Reg-T2R10C1 GCCATTTGCAAACGTAGAAAATACCTGGCATGTTTTTTTTTTTTTTTTTTTT
ssEx-Reg-T2R10C3 TTAAAGGTACATATAAAAGAAACAAACGCATTTTTTTTTTTTTTTTTTTT
ssEx-Reg-T2R10C5 AGGGAAGGATAAGTTTATTTTGTCAGCCGAACTTTTTTTTTTTTTTTTTTTT
ssEx-Reg-T2R11C2 AGGTGGCAGAATTATCACCGTCACCATTAGCATTTTTTTTTTTTTTTTTTTT
ssEx-Reg-T2R11C4 ACCACGGATAAATATTGACGGAAAACCATCGATTTTTTTTTTTTTTTTTTTT
ssEx-Reg-T2R11C6 TAGAAAAGGCGACATTCAACCGCAGAATCATTTTTTTTTTTTTTTTTTTT
ssEx-Reg-T2R12C3 ATAATAACTCAGAGAGATAACCCGAAGCGCTTTTTTTTTTTTTTTTTTTT



Strand name Sequence
ssEx-Reg-T2R12C5 AAAGTTACGCCCAATAATAAGAGCAGCCTTTATTTTTTTTTTTTTTTTTTTT
ssEx-Reg-T2R13C2 CGCTAATAGGAATACCCAAAAGAAATACATAATTTTTTTTTTTTTTTTTTTT
ssEx-Reg-T2R13C4 TGAGTTAACAGAAGGAAACCGAGGGCAAAGACTTTTTTTTTTTTTTTTTTTT
ssEx-Reg-T2R13C6 ATGAAATGAAAAGTAAGCAGATACAATCAATTTTTTTTTTTTTTTTTTTT
ssEx-Reg-T2R14C3 ATTAGACGGAGCGTCTTTCCAGAGCTACAATTTTTTTTTTTTTTTTTTTT
ssEx-Reg-T2R14C5 CAGAGAGAACAAAATAAACAGCCATTAAATCATTTTTTTTTTTTTTTTTTTT
ssEx-Reg-T2R15C4 TGCCAGTTATAACATAAAAACAGGACAAGAATTTTTTTTTTTTTTTTTTTTT
ssEx-Reg-T2R15C6 ATCCCAAAAAAATGAAAATAGCAAGAAACATTTTTTTTTTTTTTTTTTTT
ssEx-Reg-T2R16C5 AGATTAGTATATAGAAGGCTTATCCAAGCCGTTTTTTTTTTTTTTTTTTTTT
ssEx-Reg-T2R17C4 CAAATCAGTGCTATTTTGCACCCAGCCTAATTTTTTTTTTTTTTTTTTTTTT
ssEx-Reg-T2R17C6 TAAGAACGGAGGTTTTGAAGCCTATTATTTTTTTTTTTTTTTTTTTTTTT
ssEx-Reg-T2R19C6 CTTATCACTCATCGAGAACAAGCGGTATTCTTTTTTTTTTTTTTTTTTTT
ssEx-Reg-T2R21C5 AGCTAATGCAGAACGCGAGAAAAATAATATCCTGTCTTTCTTTTTTTTTTTTTTTTTTTT
ssEx-Reg-T3R01C6 AGAATATCAGACGACGACAATAAATTTTTTTTTTTTTTTTTTTT
ssEx-Reg-T3R03C5 TCATATGCGTTATACAAAGGCGTTTTTTTTTTTTTTTTTTTTTT
ssEx-Reg-T3R03C6 CCAGTATGAATCGCCATATTTAGTAATAAGTTTTTTTTTTTTTTTTTTTT
ssEx-Reg-T3R04C5 AAATAAGAACTTTTTCAAATATATCTGAGAGATTTTTTTTTTTTTTTTTTTT
ssEx-Reg-T3R05C6 ATTTCATGACCGTGTGATAAATAATTCTTATTTTTTTTTTTTTTTTTTTT
ssEx-Reg-T3R06C3 TATATAACGTAAATCGTCGCTATATTTGAATTTTTTTTTTTTTTTTTTTT
ssEx-Reg-T3R06C5 CTACCTTTAGAATCCTTGAAAACAAGAAAACATTTTTTTTTTTTTTTTTTTT
ssEx-Reg-T3R07C4 TTTCCCTTTTAACCTCCGGCTTAGCAAAGAACTTTTTTTTTTTTTTTTTTTT
ssEx-Reg-T3R07C6 GCTTAGAATCAAAATCATAGGTTTTAGTTATTTTTTTTTTTTTTTTTTTT
ssEx-Reg-T3R08C3 TTACCTTTACAATAACGGATTCGCAAAATTTTTTTTTTTTTTTTTTTTTT
ssEx-Reg-T3R08C5 AAATTAATACCAAGTTACAAAATCCTGAATAATTTTTTTTTTTTTTTTTTTT
ssEx-Reg-T3R09C2 CGGGAGAATTTAATGGAAACAGTATTTTTTTTTTTTTTTTTTTT
ssEx-Reg-T3R09C4 CTTTGAATTACATTTAACAATTTCTAATTAATTTTTTTTTTTTTTTTTTTTT
ssEx-Reg-T3R09C6 GCGAATTATGAAACAAACATCATAGCGATATTTTTTTTTTTTTTTTTTTT
ssEx-Reg-T3R10C1 GTAGATTTGTTATTAATTTTAAAAAACAATTCTTTTTTTTTTTTTTTTTTTT
ssEx-Reg-T3R10C3 ATTTGCACCATTTTGCGGAACAAATTTGAGTTTTTTTTTTTTTTTTTTTT
ssEx-Reg-T3R10C5 TGGAAGGGAGCGGAATTATCATCAACTAATAGTTTTTTTTTTTTTTTTTTTT
ssEx-Reg-T3R11C2 AACATTATGTAAAACAGAAATAAATTTTACATTTTTTTTTTTTTTTTTTTTT
ssEx-Reg-T3R11C4 CCAGAAGGTTAGAACCTACCATATCCTGATTGTTTTTTTTTTTTTTTTTTTT
ssEx-Reg-T3R11C6 ATTATCAGTTTGGATTATACTTGCGCAGAGTTTTTTTTTTTTTTTTTTTT
ssEx-Reg-T3R12C3 GATTTAGATTGCTGAACCTCAAAGTATTAATTTTTTTTTTTTTTTTTTTT
ssEx-Reg-T3R12C5 ATTAGAGCAATATCTGGTCAGTTGCAGCAGAATTTTTTTTTTTTTTTTTTTT
ssEx-Reg-T3R13C2 GCATCACCAGTATTAGACTTTACAGTTTGAGTTTTTTTTTTTTTTTTTTTTT
ssEx-Reg-T3R13C4 CCTCAATCCGTCAATAGATAATACAGAAACCATTTTTTTTTTTTTTTTTTTT
ssEx-Reg-T3R13C6 ACAGTTGTTAGGAGCACTAACATATTCCTGTTTTTTTTTTTTTTTTTTTT
ssEx-Reg-T3R14C3 CACCGCCTGAAAGCGTAAGAATACATTCTGTTTTTTTTTTTTTTTTTTTT
ssEx-Reg-T3R14C5 GATAAAACTTTTTGAATGGCTATTTTCACCAGTTTTTTTTTTTTTTTTTTTT
ssEx-Reg-T3R15C4 AGACAATAAGAGGTGAGGCGGTCATATCAAACTTTTTTTTTTTTTTTTTTTT
ssEx-Reg-T3R15C6 ATGCGCGTACCGAACGAACCACGCAAATCATTTTTTTTTTTTTTTTTTTT
ssEx-Reg-T3R16C5 TCACACGATGCAACAGGAAAAACGGAAGAACTTTTTTTTTTTTTTTTTTTTT
ssEx-Reg-T3R17C4 CCAGCCATCCAGTAATAAAAGGGACGTGGCACTTTTTTTTTTTTTTTTTTTT
ssEx-Reg-T3R17C6 AATACCTATTTACATTGGCAGAAGTCTTTATTTTTTTTTTTTTTTTTTTT
ssEx-Reg-T3R19C6 TTAACCGTCACTTGCCTGAGTACTCATGGATTTTTTTTTTTTTTTTTTTT
ssEx-Reg-T3R21C5 CTAAACAGGAGGCCGATAATCCTGAGAAGTGTCACGCAAATTTTTTTTTTTTTTTTTTTT
ssEx-Reg-T4R01C6 GCGCGTACTTTCCTCGTTAGAATCTTTTTTTTTTTTTTTTTTTT
ssEx-Reg-T4R03C5 AAAGCCGGCGAACGTGTGCCGTAATTTTTTTTTTTTTTTTTTTT
ssEx-Reg-T4R03C6 GGAAGGGGGCAAGTGTAGCGGTGCTACAGGTTTTTTTTTTTTTTTTTTTT
ssEx-Reg-T4R04C5 AGCACTAAAAAGGGCGAAAAACCGAAATCCCTTTTTTTTTTTTTTTTTTTTT
ssEx-Reg-T4R05C6 GGCGATGTTTTTGGGGTCGAGGGCGAGAAATTTTTTTTTTTTTTTTTTTT
ssEx-Reg-T4R06C3 TGAGTGTTCAGCTGATTGCCCTTGCGCGGGTTTTTTTTTTTTTTTTTTTT
ssEx-Reg-T4R06C5 TATAAATCGAGAGTTGCAGCAAGCGTCGTGCCTTTTTTTTTTTTTTTTTTTT
ssEx-Reg-T4R07C4 GGCCCTGAAAAAGAATAGCCCGAGCGTGGACTTTTTTTTTTTTTTTTTTTTT
ssEx-Reg-T4R07C6 CTGGTTTGTTCCGAAATCGGCATCTATCAGTTTTTTTTTTTTTTTTTTTT
ssEx-Reg-T4R08C3 GAGAGGCGACAACATACGAGCCGCTGCAGGTTTTTTTTTTTTTTTTTTTT



Strand name Sequence
ssEx-Reg-T4R08C5 AGCTGCATAGCCTGGGGTGCCTAAGTAAAACGTTTTTTTTTTTTTTTTTTTT
ssEx-Reg-T4R09C2 AATTCCACGTTTGCGTATTGGGCGTTTTTTTTTTTTTTTTTTTT
ssEx-Reg-T4R09C4 AAGTGTAATAATGAATCGGCCAACCACCGCCTTTTTTTTTTTTTTTTTTTTT
ssEx-Reg-T4R09C6 CTAACTCCCAGTCGGGAAACCTGGTCCACGTTTTTTTTTTTTTTTTTTTT
ssEx-Reg-T4R10C1 GAATTCGTGCCATTCGCCATTCAGTTCCGGCATTTTTTTTTTTTTTTTTTTT
ssEx-Reg-T4R10C3 TCGACTCTGAAGGGCGATCGGTGCGGCCTCTTTTTTTTTTTTTTTTTTTT
ssEx-Reg-T4R10C5 ACGGCCAGTACGCCAGCTGGCGAACATCTGCCTTTTTTTTTTTTTTTTTTTT
ssEx-Reg-T4R11C2 ACTGTTGGAGAGGATCCCCGGGTACCGCTCACTTTTTTTTTTTTTTTTTTTT
ssEx-Reg-T4R11C4 TTCGCTATTGCCAAGCTTGCATGCGAAGCATATTTTTTTTTTTTTTTTTTTT
ssEx-Reg-T4R11C6 GTGCTGCCCCAGTCACGACGTTTGAGTGAGTTTTTTTTTTTTTTTTTTTT
ssEx-Reg-T4R12C3 AGGAAGATCATTAAATGTGAGCGTTTTTAATTTTTTTTTTTTTTTTTTTT
ssEx-Reg-T4R12C5 AGTTTGAGATTCTCCGTGGGAACAATTCGCATTTTTTTTTTTTTTTTTTTTT
ssEx-Reg-T4R13C2 TTCATCAACGCACTCCAGCCAGCTGCTGCGCATTTTTTTTTTTTTTTTTTTT
ssEx-Reg-T4R13C4 CCCGTCGGGGGACGACGACAGTATCGGGCCTCTTTTTTTTTTTTTTTTTTTT
ssEx-Reg-T4R13C6 ATTGACCCGCATCGTAACCGTGAGGGGGATTTTTTTTTTTTTTTTTTTTT
ssEx-Reg-T4R14C3 CCAATAGGAAACTAGCATGTCAAGGAGCAATTTTTTTTTTTTTTTTTTTT
ssEx-Reg-T4R14C5 TAAATTTTTGATAATCAGAAAAGCACAAAGGCTTTTTTTTTTTTTTTTTTTT
ssEx-Reg-T4R15C4 ACCCCGGTTGTTAAATCAGCTCATAGTAACAATTTTTTTTTTTTTTTTTTTT
ssEx-Reg-T4R15C6 CAGGAAGTAATATTTTGTTAAAAACGGCGGTTTTTTTTTTTTTTTTTTTT
ssEx-Reg-T4R16C5 TATCAGGTAAATCACCATCAATATCAATGCCTTTTTTTTTTTTTTTTTTTTT
ssEx-Reg-T4R17C4 AGACAGTCCATTGCCTGAGAGTCTTCATATGTTTTTTTTTTTTTTTTTTTTT
ssEx-Reg-T4R17C6 ACCGTTCATTTTTGAGAGATCTCCCAAAAATTTTTTTTTTTTTTTTTTTT
ssEx-Reg-T4R19C6 CCTTTATCATATATTTTAAATGGATATTCATTTTTTTTTTTTTTTTTTTT
ssEx-Reg-T4R21C5 AATCATACAGGCAAGGCAGAGCATAAAGCTAAGGGAGAAGTTTTTTTTTTTTTTTTTTTT



Table S4. Negation strands.

Strand name Sequence
Neg-T1R00C7 TTTTCAGCTCGCGCCCTAGAATTGATGCCACC
Neg-T1R02C7 ATCAACTGTTATATGGGTTCGCAGAATTGGGA
Neg-T1R04C7 TAAAGGTACTCTCTAATATCAAAAGGAGCAAT
Neg-T1R06C7 TCATTCTCGTTTTCTGGATTTTTGATTTATGG
Neg-T1R08C7 TAATTCCTTTTGGCGTCTCTTACTATGCCTCG
Neg-T1R10C7 TCGTCAGGGCAAGCCTCTCGTTCTGGTGTTTC
Neg-T1R12C7 GCGATGATACAAATCTCGACACAATTTATCAG
Neg-T1R14C7 CGATGCTGTCTTTCGCGTTGCTACCCTCGTTC
Neg-T1R16C7 GATACAATTAAAGGCTAGCAAGCTGATAAACC
Neg-T1R18C7 ATACAGAAAATTCATTTGTTTAGCAAAATCCC
Neg-T1R20C7 ACTGGTGACGAAACTCAGGCGTTGTAGTTTGT
Neg-T2R00C7 CTGAGGGTGGCGGTTCAATGAGGGTGGTGGCT
Neg-T2R02C7 GACGGCACTTATCCGCTTATATCAACCCTCTC
Neg-T2R04C7 GGGCACTGTTACTCAACATTAACTGTTTATAC
Neg-T2R06C7 CTCAACCTCCTGTCAACAATCGTCTGACCTGC
Neg-T2R08C7 CAGTCTGACGCTAAAGCGATGAAAACGCGCTA
Neg-T2R10C7 TGGTAAACCATATGAACTTTTGTCTTTGGCGC
Neg-T2R12C7 TAAGATAGCTATTGCTTTAAAAAGGGCTTCGG
Neg-T2R14C7 TCGTTTCTTATTTGGAGACGTTAAACAAAAAA
Neg-T2R16C7 CGCTAAAACGCCTCGCCGCAAGTCGGGAGGTT
Neg-T2R18C7 ATACCCGTTCTTGGAATGCGGTACTTGGTTTA
Neg-T2R20C7 ATTGTTGATAAACAGGTGTTCAGGACTTATCT
Neg-T3R00C7 CTTTTGTCGGTACTTTGACAGAATTACTTTAC
Neg-T3R02C7 GTTGAGCGTTGGCTTTTCAATTAAGCCCTACT
Neg-T3R04C7 AAATTTAGGTCAGAAGGGTATTTCAAACCATT
Neg-T3R06C7 CTTCTCAGCGTCTTAAAAATTCACTATTGACT
Neg-T3R08C7 GGTAATTGAAATGAATCATCTTCTTTTGCTCA
Neg-T3R10C7 ATGAATTGCCATCATCAATCAGGATTATATTG
Neg-T3R12C7 CTTCCTCAATTCCTTTAGATATTTTAGATAAC
Neg-T3R14C7 TTTAGGGCTATCAGTTTTTTTAATGGCGATGT
Neg-T3R16C7 TTGAGCGTCAAAATGTAATCCATTTCAGACGA
Neg-T3R18C7 AGAAGTATTGCTACAATGTTATTACTAATCAA
Neg-T3R20C7 GTCTAAAATCCCTTTACTGGCGTACCGTTCCT
Neg-T4R00C7 GTCAAAGCAACCATAGCACGTTATACGTGCTC
Neg-T4R02C7 CTCCTTTCGCTTTCTTAGCGCCCTAGCGCCCG
Neg-T4R04C7 GGTTCACGTAGTGGGCACTTGATTTGGGTGAT
Neg-T4R06C7 TTTCGCCTGCTGGGGCCACCATCAAACAGGAT
Neg-T4R08C7 GCAACGCAATTAATGTAAAGCGGGCAGTGAGC
Neg-T4R10C7 CCAACTTAATCGCCTTAAAACCCTGGCGTTAC
Neg-T4R12C7 TGACCTATCCCATTACCCCATCTACACCAACG
Neg-T4R14C7 TATTTGCTTATACAATACGTTTACAATTTAAA
Neg-T4R16C7 ATTAATTTATCAGCTAAGCTACCCTCTCCGGC
Neg-T4R18C7 TTATCCTTGCGTTGAAAGGGTTCTAAAAATTT
Neg-T4R20C7 ATTTTGCTAATTCTTTGAGGCTTTATTGCTTA



Table S5. Edge staples of the cover tile (CT) in G-G (Fig. 2A and fig. S1A).

Name Sequence
Edg-T1C7R02-DHP GTGTCGTAGACACTCCCAATTCTGCGAACCCATATAACAGTTGATGTGTCGTAGACAC
Edg-T1C7R06-DHP GTGTCGTAGACACCCATAAATCAAAAATCCAGAAAACGAGAATGAGTGTCGTAGACAC
Edg-T1C7R10-DHP GTGTCGTAGACACGAAACACCAGAACGAGAGGCTTGCCCTGACGAGTGTCGTAGACAC
Edg-T1C7R14-DHP GTGTCGTAGACACGAACGAGGGTAGCAACGCGAAAGACAGCATCGGTGTCGTAGACAC
Edg-T1C7R18-DHP GTGTCGTAGACACGGGATTTTGCTAAACAAATGAATTTTCTGTATGTGTCGTAGACAC
Edg-T2C7R02-DHP GTGTCGTAGACACGAGAGGGTTGATATAAGCGGATAAGTGCCGTCGTGTCGTAGACAC
Edg-T2C7R06-DHP GTGTCGTAGACACGCAGGTCAGACGATTGTTGACAGGAGGTTGAGGTGTCGTAGACAC
Edg-T2C7R10-DHP GTGTCGTAGACACGCGCCAAAGACAAAAGTTCATATGGTTTACCAGTGTCGTAGACAC
Edg-T2C7R14-DHP GTGTCGTAGACACTTTTTTGTTTAACGTCTCCAAATAAGAAACGAGTGTCGTAGACAC
Edg-T2C7R18-DHP GTGTCGTAGACACTAAACCAAGTACCGCATTCCAAGAACGGGTATGTGTCGTAGACAC
Edg-T3C7R06-2nt-G2 GAAGTCAATAGTGAATTTTTAAGACGCTGAGAAG
Edg-T3C7R08-2nt-G2 TATGAGCAAAAGAAGATGATTCATTTCAATTACC
Edg-T3C7R10-2nt-G2 CACAATATAATCCTGATTGATGATGGCAATTCAT
Edg-T3C7R12-2nt-G2 TGGTTATCTAAAATATCTAAAGGAATTGAGGAAG
Edg-T3C7R14-2nt-G2 AGACATCGCCATTAAAAAAACTGATAGCCCTAAA
Edg-T3C7R16-2nt-G2 CCTCGTCTGAAATGGATTACATTTTGACGCTCAA
Edg-T3C7R18-2nt-G2 TCTTGATTAGTAATAACATTGTAGCAATACTTCT
Edg-T3C7R20-Q AGGAACGGTACGCCAGTAAAGGGATTTTAGAC/3IAbRQSp/
Edg-T4C7R02-DHP GTGTCGTAGACACCGGGCGCTAGGGCGCTAAGAAAGCGAAAGGAGGTGTCGTAGACAC
Edg-T4C7R06-DHP GTGTCGTAGACACATCCTGTTTGATGGTGGCCCCAGCAGGCGAAAGTGTCGTAGACAC
Edg-T4C7R10-DHP GTGTCGTAGACACGTAACGCCAGGGTTTTAAGGCGATTAAGTTGGGTGTCGTAGACAC
Edg-T4C7R14-DHP GTGTCGTAGACACTTTAAATTGTAAACGTATTGTATAAGCAAATAGTGTCGTAGACAC
Edg-T4C7R18-DHP GTGTCGTAGACACAAATTTTTAGAACCCTTTCAACGCAAGGATAAGTGTCGTAGACAC



Table S6. Edge staples of the base tile (BT) in G-G (Fig. 2A and fig. S1A).

Name Sequence
Edg-T1C7R02-DHP GTGTCGTAGACACTCCCAATTCTGCGAACCCATATAACAGTTGATGTGTCGTAGACAC
Edg-T1C7R06-DHP GTGTCGTAGACACCCATAAATCAAAAATCCAGAAAACGAGAATGAGTGTCGTAGACAC
Edg-T1C7R10-DHP GTGTCGTAGACACGAAACACCAGAACGAGAGGCTTGCCCTGACGAGTGTCGTAGACAC
Edg-T1C7R14-DHP GTGTCGTAGACACGAACGAGGGTAGCAACGCGAAAGACAGCATCGGTGTCGTAGACAC
Edg-T1C7R18-DHP GTGTCGTAGACACGGGATTTTGCTAAACAAATGAATTTTCTGTATGTGTCGTAGACAC
Edg-T2C7R00-F /56-ROXN/AGCCACCACCCTCATTGAACCGCCACCCTCAG
Edg-T2C7R02-2nt-Rec GAGAGGGTTGATATAAGCGGATAAGTGCCG
Edg-T2C7R04-2nt-Rec GTATAAACAGTTAATGTTGAGTAACAGTGC
Edg-T2C7R06-2nt-Rec GCAGGTCAGACGATTGTTGACAGGAGGTTG
Edg-T2C7R08-2nt-Rec TAGCGCGTTTTCATCGCTTTAGCGTCAGAC
Edg-T2C7R10-2nt-Rec GCGCCAAAGACAAAAGTTCATATGGTTTAC
Edg-T2C7R12-2nt-Rec CCGAAGCCCTTTTTAAAGCAATAGCTATCT
Edg-T2C7R14-2nt-Rec TTTTTTGTTTAACGTCTCCAAATAAGAAAC
Edg-T2C7R16-2nt-Rec AACCTCCCGACTTGCGGCGAGGCGTTTTAG
Edg-T2C7R18-2nt-Rec TAAACCAAGTACCGCATTCCAAGAACGGGT
Edg-T2C7R20-2nt-Rec AGATAAGTCCTGAACACCTGTTTATCAACA
Edg-T3C7R02-DHP GTGTCGTAGACACAGTAGGGCTTAATTGAAAAGCCAACGCTCAACGTGTCGTAGACAC
Edg-T3C7R06-DHP GTGTCGTAGACACAGTCAATAGTGAATTTTTAAGACGCTGAGAAGGTGTCGTAGACAC
Edg-T3C7R10-DHP GTGTCGTAGACACCAATATAATCCTGATTGATGATGGCAATTCATGTGTCGTAGACAC
Edg-T3C7R14-DHP GTGTCGTAGACACACATCGCCATTAAAAAAACTGATAGCCCTAAAGTGTCGTAGACAC
Edg-T3C7R18-DHP GTGTCGTAGACACTTGATTAGTAATAACATTGTAGCAATACTTCTGTGTCGTAGACAC
Edg-T4C7R02-DHP GTGTCGTAGACACCGGGCGCTAGGGCGCTAAGAAAGCGAAAGGAGGTGTCGTAGACAC
Edg-T4C7R06-DHP GTGTCGTAGACACATCCTGTTTGATGGTGGCCCCAGCAGGCGAAAGTGTCGTAGACAC
Edg-T4C7R10-DHP GTGTCGTAGACACGTAACGCCAGGGTTTTAAGGCGATTAAGTTGGGTGTCGTAGACAC
Edg-T4C7R14-DHP GTGTCGTAGACACTTTAAATTGTAAACGTATTGTATAAGCAAATAGTGTCGTAGACAC
Edg-T4C7R18-DHP GTGTCGTAGACACAAATTTTTAGAACCCTTTCAACGCAAGGATAAGTGTCGTAGACAC



Table S7. Edge staples of the invader tile (Inv) in G-G (Fig. 2A and fig. S1A).

Name Sequence
Edg-T1C7R02-DHP GTGTCGTAGACACTCCCAATTCTGCGAACCCATATAACAGTTGATGTGTCGTAGACAC
Edg-T1C7R06-DHP GTGTCGTAGACACCCATAAATCAAAAATCCAGAAAACGAGAATGAGTGTCGTAGACAC
Edg-T1C7R10-DHP GTGTCGTAGACACGAAACACCAGAACGAGAGGCTTGCCCTGACGAGTGTCGTAGACAC
Edg-T1C7R14-DHP GTGTCGTAGACACGAACGAGGGTAGCAACGCGAAAGACAGCATCGGTGTCGTAGACAC
Edg-T1C7R18-DHP GTGTCGTAGACACGGGATTTTGCTAAACAAATGAATTTTCTGTATGTGTCGTAGACAC
Edg-T2C7R02-DHP GTGTCGTAGACACGAGAGGGTTGATATAAGCGGATAAGTGCCGTCGTGTCGTAGACAC
Edg-T2C7R06-DHP GTGTCGTAGACACGCAGGTCAGACGATTGTTGACAGGAGGTTGAGGTGTCGTAGACAC
Edg-T2C7R10-DHP GTGTCGTAGACACGCGCCAAAGACAAAAGTTCATATGGTTTACCAGTGTCGTAGACAC
Edg-T2C7R14-DHP GTGTCGTAGACACTTTTTTGTTTAACGTCTCCAAATAAGAAACGAGTGTCGTAGACAC
Edg-T2C7R18-DHP GTGTCGTAGACACTAAACCAAGTACCGCATTCCAAGAACGGGTATGTGTCGTAGACAC
Edg-T3C7R00-2nt-G2 ATGTAAAGTAATTCTGTCAAAGTACCGACAAAAG
Edg-T3C7R02-2nt-G2 ATAGTAGGGCTTAATTGAAAAGCCAACGCTCAAC
Edg-T3C7R04-2nt-G2 CGAATGGTTTGAAATACCCTTCTGACCTAAATTT
Edg-T3C7R06-2nt-G2 GAAGTCAATAGTGAATTTTTAAGACGCTGAGAAG
Edg-T3C7R08-2nt-G2 TATGAGCAAAAGAAGATGATTCATTTCAATTACC
Edg-T3C7R10-2nt-G2 CACAATATAATCCTGATTGATGATGGCAATTCAT
Edg-T3C7R12-2nt-G2 TGGTTATCTAAAATATCTAAAGGAATTGAGGAAG
Edg-T3C7R14-2nt-G2 AGACATCGCCATTAAAAAAACTGATAGCCCTAAA
Edg-T3C7R16-2nt-G2 CCTCGTCTGAAATGGATTACATTTTGACGCTCAA
Edg-T3C7R18-2nt-G2 TCTTGATTAGTAATAACATTGTAGCAATACTTCT
Edg-T3C7R20 AGGAACGGTACGCCAGTAAAGGGATTTTAGAC
Edg-T4C7R02-DHP GTGTCGTAGACACCGGGCGCTAGGGCGCTAAGAAAGCGAAAGGAGGTGTCGTAGACAC
Edg-T4C7R06-DHP GTGTCGTAGACACATCCTGTTTGATGGTGGCCCCAGCAGGCGAAAGTGTCGTAGACAC
Edg-T4C7R10-DHP GTGTCGTAGACACGTAACGCCAGGGTTTTAAGGCGATTAAGTTGGGTGTCGTAGACAC
Edg-T4C7R14-DHP GTGTCGTAGACACTTTAAATTGTAAACGTATTGTATAAGCAAATAGTGTCGTAGACAC
Edg-T4C7R18-DHP GTGTCGTAGACACAAATTTTTAGAACCCTTTCAACGCAAGGATAAGTGTCGTAGACAC



Table S8. Edge staples of the cover tile (CT) in R-R (Fig. 2A and fig. S1B).

Name Sequence
Edg-T1C7R02-DHP GTGTCGTAGACACTCCCAATTCTGCGAACCCATATAACAGTTGATGTGTCGTAGACAC
Edg-T1C7R06-DHP GTGTCGTAGACACCCATAAATCAAAAATCCAGAAAACGAGAATGAGTGTCGTAGACAC
Edg-T1C7R10-DHP GTGTCGTAGACACGAAACACCAGAACGAGAGGCTTGCCCTGACGAGTGTCGTAGACAC
Edg-T1C7R14-DHP GTGTCGTAGACACGAACGAGGGTAGCAACGCGAAAGACAGCATCGGTGTCGTAGACAC
Edg-T1C7R18-DHP GTGTCGTAGACACGGGATTTTGCTAAACAAATGAATTTTCTGTATGTGTCGTAGACAC
Edg-T2C7R00-F /56-ROXN/AGCCACCACCCTCATTGAACCGCCACCCTCAG
Edg-T2C7R02-2nt-Rec GAGAGGGTTGATATAAGCGGATAAGTGCCG
Edg-T2C7R04-2nt-Rec GTATAAACAGTTAATGTTGAGTAACAGTGC
Edg-T2C7R06-2nt-Rec GCAGGTCAGACGATTGTTGACAGGAGGTTG
Edg-T2C7R08-2nt-Rec TAGCGCGTTTTCATCGCTTTAGCGTCAGAC
Edg-T2C7R10-2nt-Rec GCGCCAAAGACAAAAGTTCATATGGTTTAC
Edg-T2C7R12-2nt-Rec CCGAAGCCCTTTTTAAAGCAATAGCTATCT
Edg-T2C7R14-2nt-Rec TTTTTTGTTTAACGTCTCCAAATAAGAAAC
Edg-T3C7R02-DHP GTGTCGTAGACACAGTAGGGCTTAATTGAAAAGCCAACGCTCAACGTGTCGTAGACAC
Edg-T3C7R06-DHP GTGTCGTAGACACAGTCAATAGTGAATTTTTAAGACGCTGAGAAGGTGTCGTAGACAC
Edg-T3C7R10-DHP GTGTCGTAGACACCAATATAATCCTGATTGATGATGGCAATTCATGTGTCGTAGACAC
Edg-T3C7R14-DHP GTGTCGTAGACACACATCGCCATTAAAAAAACTGATAGCCCTAAAGTGTCGTAGACAC
Edg-T3C7R18-DHP GTGTCGTAGACACTTGATTAGTAATAACATTGTAGCAATACTTCTGTGTCGTAGACAC
Edg-T4C7R02-DHP GTGTCGTAGACACCGGGCGCTAGGGCGCTAAGAAAGCGAAAGGAGGTGTCGTAGACAC
Edg-T4C7R06-DHP GTGTCGTAGACACATCCTGTTTGATGGTGGCCCCAGCAGGCGAAAGTGTCGTAGACAC
Edg-T4C7R10-DHP GTGTCGTAGACACGTAACGCCAGGGTTTTAAGGCGATTAAGTTGGGTGTCGTAGACAC
Edg-T4C7R14-DHP GTGTCGTAGACACTTTAAATTGTAAACGTATTGTATAAGCAAATAGTGTCGTAGACAC
Edg-T4C7R18-DHP GTGTCGTAGACACAAATTTTTAGAACCCTTTCAACGCAAGGATAAGTGTCGTAGACAC



Table S9. Edge staples of the base tile (BT) in R-R (Fig. 2A and fig. S1B).

Name Sequence
Edg-T1C7R02-DHP GTGTCGTAGACACTCCCAATTCTGCGAACCCATATAACAGTTGATGTGTCGTAGACAC
Edg-T1C7R06-DHP GTGTCGTAGACACCCATAAATCAAAAATCCAGAAAACGAGAATGAGTGTCGTAGACAC
Edg-T1C7R10-DHP GTGTCGTAGACACGAAACACCAGAACGAGAGGCTTGCCCTGACGAGTGTCGTAGACAC
Edg-T1C7R14-DHP GTGTCGTAGACACGAACGAGGGTAGCAACGCGAAAGACAGCATCGGTGTCGTAGACAC
Edg-T1C7R18-DHP GTGTCGTAGACACGGGATTTTGCTAAACAAATGAATTTTCTGTATGTGTCGTAGACAC
Edg-T2C7R02-DHP GTGTCGTAGACACGAGAGGGTTGATATAAGCGGATAAGTGCCGTCGTGTCGTAGACAC
Edg-T2C7R06-DHP GTGTCGTAGACACGCAGGTCAGACGATTGTTGACAGGAGGTTGAGGTGTCGTAGACAC
Edg-T2C7R10-DHP GTGTCGTAGACACGCGCCAAAGACAAAAGTTCATATGGTTTACCAGTGTCGTAGACAC
Edg-T2C7R14-DHP GTGTCGTAGACACTTTTTTGTTTAACGTCTCCAAATAAGAAACGAGTGTCGTAGACAC
Edg-T2C7R18-DHP GTGTCGTAGACACTAAACCAAGTACCGCATTCCAAGAACGGGTATGTGTCGTAGACAC
Edg-T3C7R00-2nt-G2 ATGTAAAGTAATTCTGTCAAAGTACCGACAAAAG
Edg-T3C7R02-2nt-G2 ATAGTAGGGCTTAATTGAAAAGCCAACGCTCAAC
Edg-T3C7R04-2nt-G2 CGAATGGTTTGAAATACCCTTCTGACCTAAATTT
Edg-T3C7R06-2nt-G2 GAAGTCAATAGTGAATTTTTAAGACGCTGAGAAG
Edg-T3C7R08-2nt-G2 TATGAGCAAAAGAAGATGATTCATTTCAATTACC
Edg-T3C7R10-2nt-G2 CACAATATAATCCTGATTGATGATGGCAATTCAT
Edg-T3C7R12-2nt-G2 TGGTTATCTAAAATATCTAAAGGAATTGAGGAAG
Edg-T3C7R14-2nt-G2 AGACATCGCCATTAAAAAAACTGATAGCCCTAAA
Edg-T3C7R16-2nt-G2 CCTCGTCTGAAATGGATTACATTTTGACGCTCAA
Edg-T3C7R18-2nt-G2 TCTTGATTAGTAATAACATTGTAGCAATACTTCT
Edg-T3C7R20-Q AGGAACGGTACGCCAGTAAAGGGATTTTAGAC/3IAbRQSp/
Edg-T4C7R02-DHP GTGTCGTAGACACCGGGCGCTAGGGCGCTAAGAAAGCGAAAGGAGGTGTCGTAGACAC
Edg-T4C7R06-DHP GTGTCGTAGACACATCCTGTTTGATGGTGGCCCCAGCAGGCGAAAGTGTCGTAGACAC
Edg-T4C7R10-DHP GTGTCGTAGACACGTAACGCCAGGGTTTTAAGGCGATTAAGTTGGGTGTCGTAGACAC
Edg-T4C7R14-DHP GTGTCGTAGACACTTTAAATTGTAAACGTATTGTATAAGCAAATAGTGTCGTAGACAC
Edg-T4C7R18-DHP GTGTCGTAGACACAAATTTTTAGAACCCTTTCAACGCAAGGATAAGTGTCGTAGACAC



Table S10. Edge staples of the invader tile (Inv) in R-R (Fig. 2A and fig. S1B).

Name Sequence
Edg-T1C7R02-DHP GTGTCGTAGACACTCCCAATTCTGCGAACCCATATAACAGTTGATGTGTCGTAGACAC
Edg-T1C7R06-DHP GTGTCGTAGACACCCATAAATCAAAAATCCAGAAAACGAGAATGAGTGTCGTAGACAC
Edg-T1C7R10-DHP GTGTCGTAGACACGAAACACCAGAACGAGAGGCTTGCCCTGACGAGTGTCGTAGACAC
Edg-T1C7R14-DHP GTGTCGTAGACACGAACGAGGGTAGCAACGCGAAAGACAGCATCGGTGTCGTAGACAC
Edg-T1C7R18-DHP GTGTCGTAGACACGGGATTTTGCTAAACAAATGAATTTTCTGTATGTGTCGTAGACAC
Edg-T2C7R00 AGCCACCACCCTCATTGAACCGCCACCCTCAG
Edg-T2C7R02-2nt-Rec GAGAGGGTTGATATAAGCGGATAAGTGCCG
Edg-T2C7R04-2nt-Rec GTATAAACAGTTAATGTTGAGTAACAGTGC
Edg-T2C7R06-2nt-Rec GCAGGTCAGACGATTGTTGACAGGAGGTTG
Edg-T2C7R08-2nt-Rec TAGCGCGTTTTCATCGCTTTAGCGTCAGAC
Edg-T2C7R10-2nt-Rec GCGCCAAAGACAAAAGTTCATATGGTTTAC
Edg-T2C7R12-2nt-Rec CCGAAGCCCTTTTTAAAGCAATAGCTATCT
Edg-T2C7R14-2nt-Rec TTTTTTGTTTAACGTCTCCAAATAAGAAAC
Edg-T2C7R16-2nt-Rec AACCTCCCGACTTGCGGCGAGGCGTTTTAG
Edg-T2C7R18-2nt-Rec TAAACCAAGTACCGCATTCCAAGAACGGGT
Edg-T2C7R20-2nt-Rec AGATAAGTCCTGAACACCTGTTTATCAACA
Edg-T3C7R02-DHP GTGTCGTAGACACAGTAGGGCTTAATTGAAAAGCCAACGCTCAACGTGTCGTAGACAC
Edg-T3C7R06-DHP GTGTCGTAGACACAGTCAATAGTGAATTTTTAAGACGCTGAGAAGGTGTCGTAGACAC
Edg-T3C7R10-DHP GTGTCGTAGACACCAATATAATCCTGATTGATGATGGCAATTCATGTGTCGTAGACAC
Edg-T3C7R14-DHP GTGTCGTAGACACACATCGCCATTAAAAAAACTGATAGCCCTAAAGTGTCGTAGACAC
Edg-T3C7R18-DHP GTGTCGTAGACACTTGATTAGTAATAACATTGTAGCAATACTTCTGTGTCGTAGACAC
Edg-T4C7R02-DHP GTGTCGTAGACACCGGGCGCTAGGGCGCTAAGAAAGCGAAAGGAGGTGTCGTAGACAC
Edg-T4C7R06-DHP GTGTCGTAGACACATCCTGTTTGATGGTGGCCCCAGCAGGCGAAAGTGTCGTAGACAC
Edg-T4C7R10-DHP GTGTCGTAGACACGTAACGCCAGGGTTTTAAGGCGATTAAGTTGGGTGTCGTAGACAC
Edg-T4C7R14-DHP GTGTCGTAGACACTTTAAATTGTAAACGTATTGTATAAGCAAATAGTGTCGTAGACAC
Edg-T4C7R18-DHP GTGTCGTAGACACAAATTTTTAGAACCCTTTCAACGCAAGGATAAGTGTCGTAGACAC



Table S11. Edge staples of the cover tile (CT) in G-R (Fig. 2A and fig. S1C).

Name Sequence
Edg-T1C7R02-DHP GTGTCGTAGACACTCCCAATTCTGCGAACCCATATAACAGTTGATGTGTCGTAGACAC
Edg-T1C7R06-DHP GTGTCGTAGACACCCATAAATCAAAAATCCAGAAAACGAGAATGAGTGTCGTAGACAC
Edg-T1C7R10-DHP GTGTCGTAGACACGAAACACCAGAACGAGAGGCTTGCCCTGACGAGTGTCGTAGACAC
Edg-T1C7R14-DHP GTGTCGTAGACACGAACGAGGGTAGCAACGCGAAAGACAGCATCGGTGTCGTAGACAC
Edg-T1C7R18-DHP GTGTCGTAGACACGGGATTTTGCTAAACAAATGAATTTTCTGTATGTGTCGTAGACAC
Edg-T2C7R00-F /56-ROXN/AGCCACCACCCTCATTGAACCGCCACCCTCAG
Edg-T2C7R02-2nt-Rec GAGAGGGTTGATATAAGCGGATAAGTGCCG
Edg-T2C7R04-2nt-Rec GTATAAACAGTTAATGTTGAGTAACAGTGC
Edg-T2C7R06-2nt-Rec GCAGGTCAGACGATTGTTGACAGGAGGTTG
Edg-T2C7R08-2nt-Rec TAGCGCGTTTTCATCGCTTTAGCGTCAGAC
Edg-T2C7R10-2nt-Rec GCGCCAAAGACAAAAGTTCATATGGTTTAC
Edg-T2C7R12-2nt-Rec CCGAAGCCCTTTTTAAAGCAATAGCTATCT
Edg-T2C7R14-2nt-Rec TTTTTTGTTTAACGTCTCCAAATAAGAAAC
Edg-T3C7R02-DHP GTGTCGTAGACACAGTAGGGCTTAATTGAAAAGCCAACGCTCAACGTGTCGTAGACAC
Edg-T3C7R06-DHP GTGTCGTAGACACAGTCAATAGTGAATTTTTAAGACGCTGAGAAGGTGTCGTAGACAC
Edg-T3C7R10-DHP GTGTCGTAGACACCAATATAATCCTGATTGATGATGGCAATTCATGTGTCGTAGACAC
Edg-T3C7R14-DHP GTGTCGTAGACACACATCGCCATTAAAAAAACTGATAGCCCTAAAGTGTCGTAGACAC
Edg-T3C7R18-DHP GTGTCGTAGACACTTGATTAGTAATAACATTGTAGCAATACTTCTGTGTCGTAGACAC
Edg-T4C7R02-DHP GTGTCGTAGACACCGGGCGCTAGGGCGCTAAGAAAGCGAAAGGAGGTGTCGTAGACAC
Edg-T4C7R06-DHP GTGTCGTAGACACATCCTGTTTGATGGTGGCCCCAGCAGGCGAAAGTGTCGTAGACAC
Edg-T4C7R10-DHP GTGTCGTAGACACGTAACGCCAGGGTTTTAAGGCGATTAAGTTGGGTGTCGTAGACAC
Edg-T4C7R14-DHP GTGTCGTAGACACTTTAAATTGTAAACGTATTGTATAAGCAAATAGTGTCGTAGACAC
Edg-T4C7R18-DHP GTGTCGTAGACACAAATTTTTAGAACCCTTTCAACGCAAGGATAAGTGTCGTAGACAC



Table S12. Edge staples of the base tile (BT) in G-R (Fig. 2A and fig. S1C).

Name Sequence
Edg-T1C7R02-DHP GTGTCGTAGACACTCCCAATTCTGCGAACCCATATAACAGTTGATGTGTCGTAGACAC
Edg-T1C7R06-DHP GTGTCGTAGACACCCATAAATCAAAAATCCAGAAAACGAGAATGAGTGTCGTAGACAC
Edg-T1C7R10-DHP GTGTCGTAGACACGAAACACCAGAACGAGAGGCTTGCCCTGACGAGTGTCGTAGACAC
Edg-T1C7R14-DHP GTGTCGTAGACACGAACGAGGGTAGCAACGCGAAAGACAGCATCGGTGTCGTAGACAC
Edg-T1C7R18-DHP GTGTCGTAGACACGGGATTTTGCTAAACAAATGAATTTTCTGTATGTGTCGTAGACAC
Edg-T2C7R02-DHP GTGTCGTAGACACGAGAGGGTTGATATAAGCGGATAAGTGCCGTCGTGTCGTAGACAC
Edg-T2C7R06-DHP GTGTCGTAGACACGCAGGTCAGACGATTGTTGACAGGAGGTTGAGGTGTCGTAGACAC
Edg-T2C7R10-DHP GTGTCGTAGACACGCGCCAAAGACAAAAGTTCATATGGTTTACCAGTGTCGTAGACAC
Edg-T2C7R14-DHP GTGTCGTAGACACTTTTTTGTTTAACGTCTCCAAATAAGAAACGAGTGTCGTAGACAC
Edg-T2C7R18-DHP GTGTCGTAGACACTAAACCAAGTACCGCATTCCAAGAACGGGTATGTGTCGTAGACAC
Edg-T3C7R00-2nt-Rec GTAAAGTAATTCTGTCAAAGTACCGACAAA
Edg-T3C7R02-2nt-Rec AGTAGGGCTTAATTGAAAAGCCAACGCTCA
Edg-T3C7R04-2nt-Rec AATGGTTTGAAATACCCTTCTGACCTAAAT
Edg-T3C7R06-2nt-G2 GAAGTCAATAGTGAATTTTTAAGACGCTGAGAAG
Edg-T3C7R08-2nt-G2 TATGAGCAAAAGAAGATGATTCATTTCAATTACC
Edg-T3C7R10-2nt-G2 CACAATATAATCCTGATTGATGATGGCAATTCAT
Edg-T3C7R12-2nt-G2 TGGTTATCTAAAATATCTAAAGGAATTGAGGAAG
Edg-T3C7R14-2nt-G2 AGACATCGCCATTAAAAAAACTGATAGCCCTAAA
Edg-T3C7R16-2nt-G2 CCTCGTCTGAAATGGATTACATTTTGACGCTCAA
Edg-T3C7R18-2nt-G2 TCTTGATTAGTAATAACATTGTAGCAATACTTCT
Edg-T3C7R20-Q AGGAACGGTACGCCAGTAAAGGGATTTTAGAC/3IAbRQSp/
Edg-T4C7R02-DHP GTGTCGTAGACACCGGGCGCTAGGGCGCTAAGAAAGCGAAAGGAGGTGTCGTAGACAC
Edg-T4C7R06-DHP GTGTCGTAGACACATCCTGTTTGATGGTGGCCCCAGCAGGCGAAAGTGTCGTAGACAC
Edg-T4C7R10-DHP GTGTCGTAGACACGTAACGCCAGGGTTTTAAGGCGATTAAGTTGGGTGTCGTAGACAC
Edg-T4C7R14-DHP GTGTCGTAGACACTTTAAATTGTAAACGTATTGTATAAGCAAATAGTGTCGTAGACAC
Edg-T4C7R18-DHP GTGTCGTAGACACAAATTTTTAGAACCCTTTCAACGCAAGGATAAGTGTCGTAGACAC



Table S13. Edge staples of the invader tile (Inv) in G-R (Fig. 2A and fig. S1C).

Name Sequence
Edg-T1C7R02-DHP GTGTCGTAGACACTCCCAATTCTGCGAACCCATATAACAGTTGATGTGTCGTAGACAC
Edg-T1C7R06-DHP GTGTCGTAGACACCCATAAATCAAAAATCCAGAAAACGAGAATGAGTGTCGTAGACAC
Edg-T1C7R10-DHP GTGTCGTAGACACGAAACACCAGAACGAGAGGCTTGCCCTGACGAGTGTCGTAGACAC
Edg-T1C7R14-DHP GTGTCGTAGACACGAACGAGGGTAGCAACGCGAAAGACAGCATCGGTGTCGTAGACAC
Edg-T1C7R18-DHP GTGTCGTAGACACGGGATTTTGCTAAACAAATGAATTTTCTGTATGTGTCGTAGACAC
Edg-T2C7R00 AGCCACCACCCTCATTGAACCGCCACCCTCAG
Edg-T2C7R02-2nt-Rec GAGAGGGTTGATATAAGCGGATAAGTGCCG
Edg-T2C7R04-2nt-Rec GTATAAACAGTTAATGTTGAGTAACAGTGC
Edg-T2C7R06-2nt-Rec GCAGGTCAGACGATTGTTGACAGGAGGTTG
Edg-T2C7R08-2nt-Rec TAGCGCGTTTTCATCGCTTTAGCGTCAGAC
Edg-T2C7R10-2nt-Rec GCGCCAAAGACAAAAGTTCATATGGTTTAC
Edg-T2C7R12-2nt-Rec CCGAAGCCCTTTTTAAAGCAATAGCTATCT
Edg-T2C7R14-2nt-Rec TTTTTTGTTTAACGTCTCCAAATAAGAAAC
Edg-T2C7R16-2nt-G3 TTAACCTCCCGACTTGCGGCGAGGCGTTTTAGCG
Edg-T2C7R18-2nt-G3 ACTAAACCAAGTACCGCATTCCAAGAACGGGTAT
Edg-T2C7R20-2nt-G3 AGAGATAAGTCCTGAACACCTGTTTATCAACAAT
Edg-T3C7R02-DHP GTGTCGTAGACACAGTAGGGCTTAATTGAAAAGCCAACGCTCAACGTGTCGTAGACAC
Edg-T3C7R06-DHP GTGTCGTAGACACAGTCAATAGTGAATTTTTAAGACGCTGAGAAGGTGTCGTAGACAC
Edg-T3C7R10-DHP GTGTCGTAGACACCAATATAATCCTGATTGATGATGGCAATTCATGTGTCGTAGACAC
Edg-T3C7R14-DHP GTGTCGTAGACACACATCGCCATTAAAAAAACTGATAGCCCTAAAGTGTCGTAGACAC
Edg-T3C7R18-DHP GTGTCGTAGACACTTGATTAGTAATAACATTGTAGCAATACTTCTGTGTCGTAGACAC
Edg-T4C7R02-DHP GTGTCGTAGACACCGGGCGCTAGGGCGCTAAGAAAGCGAAAGGAGGTGTCGTAGACAC
Edg-T4C7R06-DHP GTGTCGTAGACACATCCTGTTTGATGGTGGCCCCAGCAGGCGAAAGTGTCGTAGACAC
Edg-T4C7R10-DHP GTGTCGTAGACACGTAACGCCAGGGTTTTAAGGCGATTAAGTTGGGTGTCGTAGACAC
Edg-T4C7R14-DHP GTGTCGTAGACACTTTAAATTGTAAACGTATTGTATAAGCAAATAGTGTCGTAGACAC
Edg-T4C7R18-DHP GTGTCGTAGACACAAATTTTTAGAACCCTTTCAACGCAAGGATAAGTGTCGTAGACAC



Table S14. Edge staples of the cover tile (CT) in R-G (Fig. 2A and fig. S1D).

Name Sequence
Edg-T1C7R02-DHP GTGTCGTAGACACTCCCAATTCTGCGAACCCATATAACAGTTGATGTGTCGTAGACAC
Edg-T1C7R06-DHP GTGTCGTAGACACCCATAAATCAAAAATCCAGAAAACGAGAATGAGTGTCGTAGACAC
Edg-T1C7R10-DHP GTGTCGTAGACACGAAACACCAGAACGAGAGGCTTGCCCTGACGAGTGTCGTAGACAC
Edg-T1C7R14-DHP GTGTCGTAGACACGAACGAGGGTAGCAACGCGAAAGACAGCATCGGTGTCGTAGACAC
Edg-T1C7R18-DHP GTGTCGTAGACACGGGATTTTGCTAAACAAATGAATTTTCTGTATGTGTCGTAGACAC
Edg-T2C7R02-DHP GTGTCGTAGACACGAGAGGGTTGATATAAGCGGATAAGTGCCGTCGTGTCGTAGACAC
Edg-T2C7R06-DHP GTGTCGTAGACACGCAGGTCAGACGATTGTTGACAGGAGGTTGAGGTGTCGTAGACAC
Edg-T2C7R10-DHP GTGTCGTAGACACGCGCCAAAGACAAAAGTTCATATGGTTTACCAGTGTCGTAGACAC
Edg-T2C7R14-DHP GTGTCGTAGACACTTTTTTGTTTAACGTCTCCAAATAAGAAACGAGTGTCGTAGACAC
Edg-T2C7R18-DHP GTGTCGTAGACACTAAACCAAGTACCGCATTCCAAGAACGGGTATGTGTCGTAGACAC
Edg-T3C7R06-2nt-G2 GAAGTCAATAGTGAATTTTTAAGACGCTGAGAAG
Edg-T3C7R08-2nt-G2 TATGAGCAAAAGAAGATGATTCATTTCAATTACC
Edg-T3C7R10-2nt-G2 CACAATATAATCCTGATTGATGATGGCAATTCAT
Edg-T3C7R12-2nt-G2 TGGTTATCTAAAATATCTAAAGGAATTGAGGAAG
Edg-T3C7R14-2nt-G2 AGACATCGCCATTAAAAAAACTGATAGCCCTAAA
Edg-T3C7R16-2nt-G2 CCTCGTCTGAAATGGATTACATTTTGACGCTCAA
Edg-T3C7R18-2nt-G2 TCTTGATTAGTAATAACATTGTAGCAATACTTCT
Edg-T3C7R20-Q AGGAACGGTACGCCAGTAAAGGGATTTTAGAC/3IAbRQSp/
Edg-T4C7R02-DHP GTGTCGTAGACACCGGGCGCTAGGGCGCTAAGAAAGCGAAAGGAGGTGTCGTAGACAC
Edg-T4C7R06-DHP GTGTCGTAGACACATCCTGTTTGATGGTGGCCCCAGCAGGCGAAAGTGTCGTAGACAC
Edg-T4C7R10-DHP GTGTCGTAGACACGTAACGCCAGGGTTTTAAGGCGATTAAGTTGGGTGTCGTAGACAC
Edg-T4C7R14-DHP GTGTCGTAGACACTTTAAATTGTAAACGTATTGTATAAGCAAATAGTGTCGTAGACAC
Edg-T4C7R18-DHP GTGTCGTAGACACAAATTTTTAGAACCCTTTCAACGCAAGGATAAGTGTCGTAGACAC



Table S15. Edge staples of the base tile (BT) in R-G (Fig. 2A and fig. S1D).

Name Sequence
Edg-T1C7R02-DHP GTGTCGTAGACACTCCCAATTCTGCGAACCCATATAACAGTTGATGTGTCGTAGACAC
Edg-T1C7R06-DHP GTGTCGTAGACACCCATAAATCAAAAATCCAGAAAACGAGAATGAGTGTCGTAGACAC
Edg-T1C7R10-DHP GTGTCGTAGACACGAAACACCAGAACGAGAGGCTTGCCCTGACGAGTGTCGTAGACAC
Edg-T1C7R14-DHP GTGTCGTAGACACGAACGAGGGTAGCAACGCGAAAGACAGCATCGGTGTCGTAGACAC
Edg-T1C7R18-DHP GTGTCGTAGACACGGGATTTTGCTAAACAAATGAATTTTCTGTATGTGTCGTAGACAC
Edg-T2C7R00-F /56-ROXN/AGCCACCACCCTCATTGAACCGCCACCCTCAG
Edg-T2C7R02-2nt-Rec GAGAGGGTTGATATAAGCGGATAAGTGCCG
Edg-T2C7R04-2nt-Rec GTATAAACAGTTAATGTTGAGTAACAGTGC
Edg-T2C7R06-2nt-Rec GCAGGTCAGACGATTGTTGACAGGAGGTTG
Edg-T2C7R08-2nt-Rec TAGCGCGTTTTCATCGCTTTAGCGTCAGAC
Edg-T2C7R10-2nt-Rec GCGCCAAAGACAAAAGTTCATATGGTTTAC
Edg-T2C7R12-2nt-Rec CCGAAGCCCTTTTTAAAGCAATAGCTATCT
Edg-T2C7R14-2nt-Rec TTTTTTGTTTAACGTCTCCAAATAAGAAAC
Edg-T2C7R16-2nt-G3 TTAACCTCCCGACTTGCGGCGAGGCGTTTTAGCG
Edg-T2C7R18-2nt-G3 ACTAAACCAAGTACCGCATTCCAAGAACGGGTAT
Edg-T2C7R20-2nt-G3 AGAGATAAGTCCTGAACACCTGTTTATCAACAAT
Edg-T3C7R02-DHP GTGTCGTAGACACAGTAGGGCTTAATTGAAAAGCCAACGCTCAACGTGTCGTAGACAC
Edg-T3C7R06-DHP GTGTCGTAGACACAGTCAATAGTGAATTTTTAAGACGCTGAGAAGGTGTCGTAGACAC
Edg-T3C7R10-DHP GTGTCGTAGACACCAATATAATCCTGATTGATGATGGCAATTCATGTGTCGTAGACAC
Edg-T3C7R14-DHP GTGTCGTAGACACACATCGCCATTAAAAAAACTGATAGCCCTAAAGTGTCGTAGACAC
Edg-T3C7R18-DHP GTGTCGTAGACACTTGATTAGTAATAACATTGTAGCAATACTTCTGTGTCGTAGACAC
Edg-T4C7R02-DHP GTGTCGTAGACACCGGGCGCTAGGGCGCTAAGAAAGCGAAAGGAGGTGTCGTAGACAC
Edg-T4C7R06-DHP GTGTCGTAGACACATCCTGTTTGATGGTGGCCCCAGCAGGCGAAAGTGTCGTAGACAC
Edg-T4C7R10-DHP GTGTCGTAGACACGTAACGCCAGGGTTTTAAGGCGATTAAGTTGGGTGTCGTAGACAC
Edg-T4C7R14-DHP GTGTCGTAGACACTTTAAATTGTAAACGTATTGTATAAGCAAATAGTGTCGTAGACAC
Edg-T4C7R18-DHP GTGTCGTAGACACAAATTTTTAGAACCCTTTCAACGCAAGGATAAGTGTCGTAGACAC



Table S16. Edge staples of the invader tile (Inv) in R-G (Fig. 2A and fig. S1D).

Name Sequence
Edg-T1C7R02-DHP GTGTCGTAGACACTCCCAATTCTGCGAACCCATATAACAGTTGATGTGTCGTAGACAC
Edg-T1C7R06-DHP GTGTCGTAGACACCCATAAATCAAAAATCCAGAAAACGAGAATGAGTGTCGTAGACAC
Edg-T1C7R10-DHP GTGTCGTAGACACGAAACACCAGAACGAGAGGCTTGCCCTGACGAGTGTCGTAGACAC
Edg-T1C7R14-DHP GTGTCGTAGACACGAACGAGGGTAGCAACGCGAAAGACAGCATCGGTGTCGTAGACAC
Edg-T1C7R18-DHP GTGTCGTAGACACGGGATTTTGCTAAACAAATGAATTTTCTGTATGTGTCGTAGACAC
Edg-T2C7R02-DHP GTGTCGTAGACACGAGAGGGTTGATATAAGCGGATAAGTGCCGTCGTGTCGTAGACAC
Edg-T2C7R06-DHP GTGTCGTAGACACGCAGGTCAGACGATTGTTGACAGGAGGTTGAGGTGTCGTAGACAC
Edg-T2C7R10-DHP GTGTCGTAGACACGCGCCAAAGACAAAAGTTCATATGGTTTACCAGTGTCGTAGACAC
Edg-T2C7R14-DHP GTGTCGTAGACACTTTTTTGTTTAACGTCTCCAAATAAGAAACGAGTGTCGTAGACAC
Edg-T2C7R18-DHP GTGTCGTAGACACTAAACCAAGTACCGCATTCCAAGAACGGGTATGTGTCGTAGACAC
Edg-T3C7R00-2nt-Rec GTAAAGTAATTCTGTCAAAGTACCGACAAA
Edg-T3C7R02-2nt-Rec AGTAGGGCTTAATTGAAAAGCCAACGCTCA
Edg-T3C7R04-2nt-Rec AATGGTTTGAAATACCCTTCTGACCTAAAT
Edg-T3C7R06-2nt-G2 GAAGTCAATAGTGAATTTTTAAGACGCTGAGAAG
Edg-T3C7R08-2nt-G2 TATGAGCAAAAGAAGATGATTCATTTCAATTACC
Edg-T3C7R10-2nt-G2 CACAATATAATCCTGATTGATGATGGCAATTCAT
Edg-T3C7R12-2nt-G2 TGGTTATCTAAAATATCTAAAGGAATTGAGGAAG
Edg-T3C7R14-2nt-G2 AGACATCGCCATTAAAAAAACTGATAGCCCTAAA
Edg-T3C7R16-2nt-G2 CCTCGTCTGAAATGGATTACATTTTGACGCTCAA
Edg-T3C7R18-2nt-G2 TCTTGATTAGTAATAACATTGTAGCAATACTTCT
Edg-T3C7R20 AGGAACGGTACGCCAGTAAAGGGATTTTAGAC
Edg-T4C7R02-DHP GTGTCGTAGACACCGGGCGCTAGGGCGCTAAGAAAGCGAAAGGAGGTGTCGTAGACAC
Edg-T4C7R06-DHP GTGTCGTAGACACATCCTGTTTGATGGTGGCCCCAGCAGGCGAAAGTGTCGTAGACAC
Edg-T4C7R10-DHP GTGTCGTAGACACGTAACGCCAGGGTTTTAAGGCGATTAAGTTGGGTGTCGTAGACAC
Edg-T4C7R14-DHP GTGTCGTAGACACTTTAAATTGTAAACGTATTGTATAAGCAAATAGTGTCGTAGACAC
Edg-T4C7R18-DHP GTGTCGTAGACACAAATTTTTAGAACCCTTTCAACGCAAGGATAAGTGTCGTAGACAC



Table S17. Edge staples of the cover tile (CT) with a discontinuous toehold (Fig. 2C and fig. S2B).

Name Sequence
Edg-T1C7R02-DHP GTGTCGTAGACACTCCCAATTCTGCGAACCCATATAACAGTTGATGTGTCGTAGACAC
Edg-T1C7R06-DHP GTGTCGTAGACACCCATAAATCAAAAATCCAGAAAACGAGAATGAGTGTCGTAGACAC
Edg-T1C7R10-DHP GTGTCGTAGACACGAAACACCAGAACGAGAGGCTTGCCCTGACGAGTGTCGTAGACAC
Edg-T1C7R14-DHP GTGTCGTAGACACGAACGAGGGTAGCAACGCGAAAGACAGCATCGGTGTCGTAGACAC
Edg-T1C7R18-DHP GTGTCGTAGACACGGGATTTTGCTAAACAAATGAATTTTCTGTATGTGTCGTAGACAC
Edg-T2C7R02-DHP GTGTCGTAGACACGAGAGGGTTGATATAAGCGGATAAGTGCCGTCGTGTCGTAGACAC
Edg-T2C7R06-DHP GTGTCGTAGACACGCAGGTCAGACGATTGTTGACAGGAGGTTGAGGTGTCGTAGACAC
Edg-T2C7R10-DHP GTGTCGTAGACACGCGCCAAAGACAAAAGTTCATATGGTTTACCAGTGTCGTAGACAC
Edg-T2C7R14-DHP GTGTCGTAGACACTTTTTTGTTTAACGTCTCCAAATAAGAAACGAGTGTCGTAGACAC
Edg-T2C7R18-DHP GTGTCGTAGACACTAAACCAAGTACCGCATTCCAAGAACGGGTATGTGTCGTAGACAC
Edg-T3C7R02-2nt-G2 ATAGTAGGGCTTAATTGAAAAGCCAACGCTCAAC
Edg-T3C7R04-2nt-G2 CGAATGGTTTGAAATACCCTTCTGACCTAAATTT
Edg-T3C7R08-2nt-G2 TATGAGCAAAAGAAGATGATTCATTTCAATTACC
Edg-T3C7R10-2nt-G2 CACAATATAATCCTGATTGATGATGGCAATTCAT
Edg-T3C7R12-2nt-G2 TGGTTATCTAAAATATCTAAAGGAATTGAGGAAG
Edg-T3C7R16-2nt-G2 CCTCGTCTGAAATGGATTACATTTTGACGCTCAA
Edg-T3C7R18-2nt-G2 TCTTGATTAGTAATAACATTGTAGCAATACTTCT
Edg-T3C7R20-Q AGGAACGGTACGCCAGTAAAGGGATTTTAGAC/3IAbRQSp/
Edg-T4C7R02-DHP GTGTCGTAGACACCGGGCGCTAGGGCGCTAAGAAAGCGAAAGGAGGTGTCGTAGACAC
Edg-T4C7R06-DHP GTGTCGTAGACACATCCTGTTTGATGGTGGCCCCAGCAGGCGAAAGTGTCGTAGACAC
Edg-T4C7R10-DHP GTGTCGTAGACACGTAACGCCAGGGTTTTAAGGCGATTAAGTTGGGTGTCGTAGACAC
Edg-T4C7R14-DHP GTGTCGTAGACACTTTAAATTGTAAACGTATTGTATAAGCAAATAGTGTCGTAGACAC
Edg-T4C7R18-DHP GTGTCGTAGACACAAATTTTTAGAACCCTTTCAACGCAAGGATAAGTGTCGTAGACAC



Table S18. Edge staples of the cover tile (CT) in E4G4 (Fig. 2E and fig. S3B).

Name Sequence
Edg-T1C7R02-DHP GTGTCGTAGACACTCCCAATTCTGCGAACCCATATAACAGTTGATGTGTCGTAGACAC
Edg-T1C7R06-DHP GTGTCGTAGACACCCATAAATCAAAAATCCAGAAAACGAGAATGAGTGTCGTAGACAC
Edg-T1C7R10-DHP GTGTCGTAGACACGAAACACCAGAACGAGAGGCTTGCCCTGACGAGTGTCGTAGACAC
Edg-T1C7R14-DHP GTGTCGTAGACACGAACGAGGGTAGCAACGCGAAAGACAGCATCGGTGTCGTAGACAC
Edg-T1C7R18-DHP GTGTCGTAGACACGGGATTTTGCTAAACAAATGAATTTTCTGTATGTGTCGTAGACAC
Edg-T2C7R02-DHP GTGTCGTAGACACGAGAGGGTTGATATAAGCGGATAAGTGCCGTCGTGTCGTAGACAC
Edg-T2C7R06-DHP GTGTCGTAGACACGCAGGTCAGACGATTGTTGACAGGAGGTTGAGGTGTCGTAGACAC
Edg-T2C7R10-DHP GTGTCGTAGACACGCGCCAAAGACAAAAGTTCATATGGTTTACCAGTGTCGTAGACAC
Edg-T2C7R14-DHP GTGTCGTAGACACTTTTTTGTTTAACGTCTCCAAATAAGAAACGAGTGTCGTAGACAC
Edg-T2C7R18-DHP GTGTCGTAGACACTAAACCAAGTACCGCATTCCAAGAACGGGTATGTGTCGTAGACAC
Edg-T3C7R02-DHP GTGTCGTAGACACAGTAGGGCTTAATTGAAAAGCCAACGCTCAACGTGTCGTAGACAC
Edg-T3C7R06-DHP GTGTCGTAGACACAGTCAATAGTGAATTTTTAAGACGCTGAGAAGGTGTCGTAGACAC
Edg-T3C7R10-DHP GTGTCGTAGACACCAATATAATCCTGATTGATGATGGCAATTCATGTGTCGTAGACAC
Edg-T3C7R14-DHP GTGTCGTAGACACACATCGCCATTAAAAAAACTGATAGCCCTAAAGTGTCGTAGACAC
Edg-T3C7R18-DHP GTGTCGTAGACACTTGATTAGTAATAACATTGTAGCAATACTTCTGTGTCGTAGACAC
Edg-T4C7R06-2nt-G4 TAATCCTGTTTGATGGTGGCCCCAGCAGGCGAAA
Edg-T4C7R08-2nt-G4 CAGCTCACTGCCCGCTTTACATTAATTGCGTTGC
Edg-T4C7R10-2nt-G4 GGGTAACGCCAGGGTTTTAAGGCGATTAAGTTGG
Edg-T4C7R12-2nt-G4 GCCGTTGGTGTAGATGGGGTAATGGGATAGGTCA
Edg-T4C7R14-2nt-G4 AATTTAAATTGTAAACGTATTGTATAAGCAAATA
Edg-T4C7R16-2nt-G4 CCGCCGGAGAGGGTAGCTTAGCTGATAAATTAAT
Edg-T4C7R18-2nt-G4 AGAAATTTTTAGAACCCTTTCAACGCAAGGATAA
Edg-T4C7R20-Q TAAGCAATAAAGCCTCAAAGAATTAGCAAAAT/3IAbRQSp/



Table S19. Edge staples of the base tile (BT) in E4G4 (Fig. 2E and fig. S3B).

Name Sequence
Edg-T1C7R02-DHP GTGTCGTAGACACTCCCAATTCTGCGAACCCATATAACAGTTGATGTGTCGTAGACAC
Edg-T1C7R06-DHP GTGTCGTAGACACCCATAAATCAAAAATCCAGAAAACGAGAATGAGTGTCGTAGACAC
Edg-T1C7R10-DHP GTGTCGTAGACACGAAACACCAGAACGAGAGGCTTGCCCTGACGAGTGTCGTAGACAC
Edg-T1C7R14-DHP GTGTCGTAGACACGAACGAGGGTAGCAACGCGAAAGACAGCATCGGTGTCGTAGACAC
Edg-T1C7R18-DHP GTGTCGTAGACACGGGATTTTGCTAAACAAATGAATTTTCTGTATGTGTCGTAGACAC
Edg-T2C7R02-DHP GTGTCGTAGACACGAGAGGGTTGATATAAGCGGATAAGTGCCGTCGTGTCGTAGACAC
Edg-T2C7R06-DHP GTGTCGTAGACACGCAGGTCAGACGATTGTTGACAGGAGGTTGAGGTGTCGTAGACAC
Edg-T2C7R10-DHP GTGTCGTAGACACGCGCCAAAGACAAAAGTTCATATGGTTTACCAGTGTCGTAGACAC
Edg-T2C7R14-DHP GTGTCGTAGACACTTTTTTGTTTAACGTCTCCAAATAAGAAACGAGTGTCGTAGACAC
Edg-T2C7R18-DHP GTGTCGTAGACACTAAACCAAGTACCGCATTCCAAGAACGGGTATGTGTCGTAGACAC
Edg-T3C7R02-DHP GTGTCGTAGACACAGTAGGGCTTAATTGAAAAGCCAACGCTCAACGTGTCGTAGACAC
Edg-T3C7R06-DHP GTGTCGTAGACACAGTCAATAGTGAATTTTTAAGACGCTGAGAAGGTGTCGTAGACAC
Edg-T3C7R10-DHP GTGTCGTAGACACCAATATAATCCTGATTGATGATGGCAATTCATGTGTCGTAGACAC
Edg-T3C7R14-DHP GTGTCGTAGACACACATCGCCATTAAAAAAACTGATAGCCCTAAAGTGTCGTAGACAC
Edg-T3C7R18-DHP GTGTCGTAGACACTTGATTAGTAATAACATTGTAGCAATACTTCTGTGTCGTAGACAC
Edg-T4C7R00-F /5TYE563/GAGCACGTATAACGTGCTATGGTTGCTTTGAC
Edg-T4C7R02-2nt-Rec CGGGCGCTAGGGCGCTAAGAAAGCGAAAGG
Edg-T4C7R04-2nt-Rec ATCACCCAAATCAAGTGCCCACTACGTGAA
Edg-T4C7R06-2nt-Rec ATCCTGTTTGATGGTGGCCCCAGCAGGCGA
Edg-T4C7R08-2nt-Rec GCTCACTGCCCGCTTTACATTAATTGCGTT
Edg-T4C7R10-2nt-Rec GTAACGCCAGGGTTTTAAGGCGATTAAGTT
Edg-T4C7R12-2nt-Rec CGTTGGTGTAGATGGGGTAATGGGATAGGT
Edg-T4C7R14-2nt-Rec TTTAAATTGTAAACGTATTGTATAAGCAAA
Edg-T4C7R16-2nt-Rec GCCGGAGAGGGTAGCTTAGCTGATAAATTA
Edg-T4C7R18-2nt-Rec AAATTTTTAGAACCCTTTCAACGCAAGGAT
Edg-T4C7R20-2nt-Rec TAAGCAATAAAGCCTCAAAGAATTAGCAAA



Table S20. Edge staples of the invader tile (Inv) in E4G4 (Fig. 2E and fig. S3B).

Name Sequence
Edg-T1C7R02-DHP GTGTCGTAGACACTCCCAATTCTGCGAACCCATATAACAGTTGATGTGTCGTAGACAC
Edg-T1C7R06-DHP GTGTCGTAGACACCCATAAATCAAAAATCCAGAAAACGAGAATGAGTGTCGTAGACAC
Edg-T1C7R10-DHP GTGTCGTAGACACGAAACACCAGAACGAGAGGCTTGCCCTGACGAGTGTCGTAGACAC
Edg-T1C7R14-DHP GTGTCGTAGACACGAACGAGGGTAGCAACGCGAAAGACAGCATCGGTGTCGTAGACAC
Edg-T1C7R18-DHP GTGTCGTAGACACGGGATTTTGCTAAACAAATGAATTTTCTGTATGTGTCGTAGACAC
Edg-T2C7R02-DHP GTGTCGTAGACACGAGAGGGTTGATATAAGCGGATAAGTGCCGTCGTGTCGTAGACAC
Edg-T2C7R06-DHP GTGTCGTAGACACGCAGGTCAGACGATTGTTGACAGGAGGTTGAGGTGTCGTAGACAC
Edg-T2C7R10-DHP GTGTCGTAGACACGCGCCAAAGACAAAAGTTCATATGGTTTACCAGTGTCGTAGACAC
Edg-T2C7R14-DHP GTGTCGTAGACACTTTTTTGTTTAACGTCTCCAAATAAGAAACGAGTGTCGTAGACAC
Edg-T2C7R18-DHP GTGTCGTAGACACTAAACCAAGTACCGCATTCCAAGAACGGGTATGTGTCGTAGACAC
Edg-T3C7R02-DHP GTGTCGTAGACACAGTAGGGCTTAATTGAAAAGCCAACGCTCAACGTGTCGTAGACAC
Edg-T3C7R06-DHP GTGTCGTAGACACAGTCAATAGTGAATTTTTAAGACGCTGAGAAGGTGTCGTAGACAC
Edg-T3C7R10-DHP GTGTCGTAGACACCAATATAATCCTGATTGATGATGGCAATTCATGTGTCGTAGACAC
Edg-T3C7R14-DHP GTGTCGTAGACACACATCGCCATTAAAAAAACTGATAGCCCTAAAGTGTCGTAGACAC
Edg-T3C7R18-DHP GTGTCGTAGACACTTGATTAGTAATAACATTGTAGCAATACTTCTGTGTCGTAGACAC
Edg-T4C7R00-2nt-G4 ATGAGCACGTATAACGTGCTATGGTTGCTTTGAC
Edg-T4C7R02-2nt-G4 AACGGGCGCTAGGGCGCTAAGAAAGCGAAAGGAG
Edg-T4C7R04-2nt-G4 ATATCACCCAAATCAAGTGCCCACTACGTGAACC
Edg-T4C7R06-2nt-G4 TAATCCTGTTTGATGGTGGCCCCAGCAGGCGAAA
Edg-T4C7R08-2nt-G4 CAGCTCACTGCCCGCTTTACATTAATTGCGTTGC
Edg-T4C7R10-2nt-G4 GGGTAACGCCAGGGTTTTAAGGCGATTAAGTTGG
Edg-T4C7R12-2nt-G4 GCCGTTGGTGTAGATGGGGTAATGGGATAGGTCA
Edg-T4C7R14-2nt-G4 AATTTAAATTGTAAACGTATTGTATAAGCAAATA
Edg-T4C7R16-2nt-G4 CCGCCGGAGAGGGTAGCTTAGCTGATAAATTAAT
Edg-T4C7R18-2nt-G4 AGAAATTTTTAGAACCCTTTCAACGCAAGGATAA
Edg-T4C7R20 TAAGCAATAAAGCCTCAAAGAATTAGCAAAAT



Table S21. Edge staples of tile S0 in design1 of the sword assembly (Fig. 3A and fig. S5A).

Name Sequence
Edg-T1C7R02-DHP GTGTCGTAGACACTCCCAATTCTGCGAACCCATATAACAGTTGATGTGTCGTAGACAC
Edg-T1C7R06-DHP GTGTCGTAGACACCCATAAATCAAAAATCCAGAAAACGAGAATGAGTGTCGTAGACAC
Edg-T1C7R10-DHP GTGTCGTAGACACGAAACACCAGAACGAGAGGCTTGCCCTGACGAGTGTCGTAGACAC
Edg-T1C7R14-DHP GTGTCGTAGACACGAACGAGGGTAGCAACGCGAAAGACAGCATCGGTGTCGTAGACAC
Edg-T1C7R18-DHP GTGTCGTAGACACGGGATTTTGCTAAACAAATGAATTTTCTGTATGTGTCGTAGACAC
Edg-T2C7R00-2nt-Rec AGCCACCACCCTCATTGAACCGCCACCCTC
Edg-T2C7R02-2nt-Rec GAGAGGGTTGATATAAGCGGATAAGTGCCG
Edg-T2C7R04-2nt-Rec GTATAAACAGTTAATGTTGAGTAACAGTGC
Edg-T2C7R06-2nt-Rec GCAGGTCAGACGATTGTTGACAGGAGGTTG
Edg-T2C7R08-2nt-Rec TAGCGCGTTTTCATCGCTTTAGCGTCAGAC
Edg-T2C7R10-2nt-Rec GCGCCAAAGACAAAAGTTCATATGGTTTAC
Edg-T2C7R12-2nt-Rec CCGAAGCCCTTTTTAAAGCAATAGCTATCT
Edg-T2C7R14-2nt-Rec TTTTTTGTTTAACGTCTCCAAATAAGAAAC
Edg-T2C7R16-2nt-Rec AACCTCCCGACTTGCGGCGAGGCGTTTTAG
Edg-T2C7R18-2nt-Rec TAAACCAAGTACCGCATTCCAAGAACGGGT
Edg-T2C7R20-F /56-ROXN/AGATAAGTCCTGAACACCTGTTTATCAACAAT
Edg-T3C7R02-DHP GTGTCGTAGACACAGTAGGGCTTAATTGAAAAGCCAACGCTCAACGTGTCGTAGACAC
Edg-T3C7R06-DHP GTGTCGTAGACACAGTCAATAGTGAATTTTTAAGACGCTGAGAAGGTGTCGTAGACAC
Edg-T3C7R10-DHP GTGTCGTAGACACCAATATAATCCTGATTGATGATGGCAATTCATGTGTCGTAGACAC
Edg-T3C7R14-DHP GTGTCGTAGACACACATCGCCATTAAAAAAACTGATAGCCCTAAAGTGTCGTAGACAC
Edg-T3C7R18-DHP GTGTCGTAGACACTTGATTAGTAATAACATTGTAGCAATACTTCTGTGTCGTAGACAC
Edg-T4C7R00-2nt-Rec GAGCACGTATAACGTGCTATGGTTGCTTTG
Edg-T4C7R02-2nt-Rec CGGGCGCTAGGGCGCTAAGAAAGCGAAAGG
Edg-T4C7R04-2nt-Rec ATCACCCAAATCAAGTGCCCACTACGTGAA
Edg-T4C7R06-2nt-Rec ATCCTGTTTGATGGTGGCCCCAGCAGGCGA
Edg-T4C7R08-2nt-Rec GCTCACTGCCCGCTTTACATTAATTGCGTT
Edg-T4C7R10-2nt-Rec GTAACGCCAGGGTTTTAAGGCGATTAAGTT
Edg-T4C7R12-2nt-Rec CGTTGGTGTAGATGGGGTAATGGGATAGGT
Edg-T4C7R14-2nt-Rec TTTAAATTGTAAACGTATTGTATAAGCAAA
Edg-T4C7R16-2nt-Rec GCCGGAGAGGGTAGCTTAGCTGATAAATTA
Edg-T4C7R18-2nt-Rec AAATTTTTAGAACCCTTTCAACGCAAGGAT
Edg-T4C7R20-Q TAAGCAATAAAGCCTCAAAGAATTAGCAAAAT/3IAbRQSp/



Table S22. Edge staples of tile S1 in design1 of the sword assembly (Fig. 3A and fig. S5A).

Name Sequence
Edg-T1C7R00-2nt-G1 GTGGTGGCATCAATTCTAGGGCGCGAGCTGAAAA
Edg-T1C7R02-2nt-G1 ATTCCCAATTCTGCGAACCCATATAACAGTTGAT
Edg-T1C7R04-2nt-G1 TCATTGCTCCTTTTGATATTAGAGAGTACCTTTA
Edg-T1C7R06-2nt-G1 CGCCATAAATCAAAAATCCAGAAAACGAGAATGA
Edg-T1C7R08-2nt-G1 GCCGAGGCATAGTAAGAGACGCCAAAAGGAATTA
Edg-T1C7R10-2nt-G1 GAGAAACACCAGAACGAGAGGCTTGCCCTGACGA
Edg-T1C7R12-2nt-G1 TACTGATAAATTGTGTCGAGATTTGTATCATCGC
Edg-T1C7R14-2nt-G1 GAGAACGAGGGTAGCAACGCGAAAGACAGCATCG
Edg-T1C7R16-2nt-G1 TAGGTTTATCAGCTTGCTAGCCTTTAATTGTATC
Edg-T1C7R18-2nt-G1 ATGGGATTTTGCTAAACAAATGAATTTTCTGTAT
Edg-T1C7R20-2nt-G1 AAACAAACTACAACGCCTGAGTTTCGTCACCAGT
Edg-T2C7R00-2nt-G1 GTAGCCACCACCCTCATTGAACCGCCACCCTCAG
Edg-T2C7R02-2nt-G1 ATGAGAGGGTTGATATAAGCGGATAAGTGCCGTC
Edg-T2C7R04-2nt-G1 TCGTATAAACAGTTAATGTTGAGTAACAGTGCCC
Edg-T2C7R06-2nt-G1 CGGCAGGTCAGACGATTGTTGACAGGAGGTTGAG
Edg-T2C7R08-2nt-G1 GCTAGCGCGTTTTCATCGCTTTAGCGTCAGACTG
Edg-T2C7R10-2nt-G1 GAGCGCCAAAGACAAAAGTTCATATGGTTTACCA
Edg-T2C7R12-2nt-G1 TACCGAAGCCCTTTTTAAAGCAATAGCTATCTTA
Edg-T2C7R14-2nt-G1 GATTTTTTGTTTAACGTCTCCAAATAAGAAACGA
Edg-T2C7R16-2nt-G1 TAAACCTCCCGACTTGCGGCGAGGCGTTTTAGCG
Edg-T2C7R18-2nt-G1 ATTAAACCAAGTACCGCATTCCAAGAACGGGTAT
Edg-T2C7R20-2nt-G1 AAAGATAAGTCCTGAACACCTGTTTATCAACAAT
Edg-T3C7R00-2nt-G1 GTGTAAAGTAATTCTGTCAAAGTACCGACAAAAG
Edg-T3C7R02-2nt-G1 ATAGTAGGGCTTAATTGAAAAGCCAACGCTCAAC
Edg-T3C7R04-2nt-G1 TCAATGGTTTGAAATACCCTTCTGACCTAAATTT
Edg-T3C7R06-2nt-G1 CGAGTCAATAGTGAATTTTTAAGACGCTGAGAAG
Edg-T3C7R08-2nt-G1 GCTGAGCAAAAGAAGATGATTCATTTCAATTACC
Edg-T3C7R10-2nt-G1 GACAATATAATCCTGATTGATGATGGCAATTCAT
Edg-T3C7R12-2nt-G1 TAGTTATCTAAAATATCTAAAGGAATTGAGGAAG
Edg-T3C7R14-2nt-G1 GAACATCGCCATTAAAAAAACTGATAGCCCTAAA
Edg-T3C7R16-2nt-G1 TATCGTCTGAAATGGATTACATTTTGACGCTCAA
Edg-T3C7R18-2nt-G1 ATTTGATTAGTAATAACATTGTAGCAATACTTCT
Edg-T3C7R20-2nt-G1 AAAGGAACGGTACGCCAGTAAAGGGATTTTAGAC
Edg-T4C7R00-F /5TYE563/GAGCACGTATAACGTGCTATGGTTGCTTTGAC
Edg-T4C7R02-2nt-G4 AACGGGCGCTAGGGCGCTAAGAAAGCGAAAGGAG
Edg-T4C7R04-2nt-G4 ATATCACCCAAATCAAGTGCCCACTACGTGAACC
Edg-T4C7R06-2nt-G4 TAATCCTGTTTGATGGTGGCCCCAGCAGGCGAAA
Edg-T4C7R08-2nt-G4 CAGCTCACTGCCCGCTTTACATTAATTGCGTTGC
Edg-T4C7R10-2nt-G4 GGGTAACGCCAGGGTTTTAAGGCGATTAAGTTGG
Edg-T4C7R12-2nt-G4 GCCGTTGGTGTAGATGGGGTAATGGGATAGGTCA



Table S23. Edge staples of tile S2 in design1 of the sword assembly (Fig. 3A and fig. S5A).

Name Sequence
Edg-T1C7R00-2nt-G1 GTGGTGGCATCAATTCTAGGGCGCGAGCTGAAAA
Edg-T1C7R02-2nt-G1 ATTCCCAATTCTGCGAACCCATATAACAGTTGAT
Edg-T1C7R04-2nt-G1 TCATTGCTCCTTTTGATATTAGAGAGTACCTTTA
Edg-T1C7R06-2nt-G1 CGCCATAAATCAAAAATCCAGAAAACGAGAATGA
Edg-T1C7R08-2nt-G1 GCCGAGGCATAGTAAGAGACGCCAAAAGGAATTA
Edg-T1C7R10-2nt-G1 GAGAAACACCAGAACGAGAGGCTTGCCCTGACGA
Edg-T1C7R12-2nt-G1 TACTGATAAATTGTGTCGAGATTTGTATCATCGC
Edg-T1C7R14-2nt-G1 GAGAACGAGGGTAGCAACGCGAAAGACAGCATCG
Edg-T1C7R16-2nt-G1 TAGGTTTATCAGCTTGCTAGCCTTTAATTGTATC
Edg-T1C7R18-2nt-G1 ATGGGATTTTGCTAAACAAATGAATTTTCTGTAT
Edg-T1C7R20-2nt-G1 AAACAAACTACAACGCCTGAGTTTCGTCACCAGT
Edg-T2C7R02-DHP GTGTCGTAGACACGAGAGGGTTGATATAAGCGGATAAGTGCCGTCGTGTCGTAGACAC
Edg-T2C7R06-DHP GTGTCGTAGACACGCAGGTCAGACGATTGTTGACAGGAGGTTGAGGTGTCGTAGACAC
Edg-T2C7R10-DHP GTGTCGTAGACACGCGCCAAAGACAAAAGTTCATATGGTTTACCAGTGTCGTAGACAC
Edg-T2C7R14-DHP GTGTCGTAGACACTTTTTTGTTTAACGTCTCCAAATAAGAAACGAGTGTCGTAGACAC
Edg-T2C7R18-DHP GTGTCGTAGACACTAAACCAAGTACCGCATTCCAAGAACGGGTATGTGTCGTAGACAC
Edg-T3C7R00-Q GTAAAGTAATTCTGTCAAAGTACCGACAAAAG/3IAbRQSp/
Edg-T3C7R02-2nt-G2 ATAGTAGGGCTTAATTGAAAAGCCAACGCTCAAC
Edg-T3C7R04-2nt-G2 CGAATGGTTTGAAATACCCTTCTGACCTAAATTT
Edg-T3C7R06-2nt-G2 GAAGTCAATAGTGAATTTTTAAGACGCTGAGAAG
Edg-T3C7R08-2nt-G2 TATGAGCAAAAGAAGATGATTCATTTCAATTACC
Edg-T3C7R10-2nt-G2 CACAATATAATCCTGATTGATGATGGCAATTCAT
Edg-T3C7R12-2nt-G2 TGGTTATCTAAAATATCTAAAGGAATTGAGGAAG
Edg-T4C7R02-DHP GTGTCGTAGACACCGGGCGCTAGGGCGCTAAGAAAGCGAAAGGAGGTGTCGTAGACAC
Edg-T4C7R06-DHP GTGTCGTAGACACATCCTGTTTGATGGTGGCCCCAGCAGGCGAAAGTGTCGTAGACAC
Edg-T4C7R10-DHP GTGTCGTAGACACGTAACGCCAGGGTTTTAAGGCGATTAAGTTGGGTGTCGTAGACAC
Edg-T4C7R14-DHP GTGTCGTAGACACTTTAAATTGTAAACGTATTGTATAAGCAAATAGTGTCGTAGACAC
Edg-T4C7R18-DHP GTGTCGTAGACACAAATTTTTAGAACCCTTTCAACGCAAGGATAAGTGTCGTAGACAC



Table S24. Edge staples of tile S3 in design1 of the sword assembly (Fig. 3A and fig. S5A).

Name Sequence
Edg-T1C7R00-Rec GGTGGCATCAATTCTAGGGCGCGAGCTGAA
Edg-T1C7R02-Rec TCCCAATTCTGCGAACCCATATAACAGTTG
Edg-T1C7R04-Rec ATTGCTCCTTTTGATATTAGAGAGTACCTT
Edg-T1C7R06-Rec CCATAAATCAAAAATCCAGAAAACGAGAAT
Edg-T1C7R08-Rec CGAGGCATAGTAAGAGACGCCAAAAGGAAT
Edg-T1C7R10-Rec GAAACACCAGAACGAGAGGCTTGCCCTGAC
Edg-T1C7R12-Rec CTGATAAATTGTGTCGAGATTTGTATCATC
Edg-T1C7R14-Rec GAACGAGGGTAGCAACGCGAAAGACAGCAT
Edg-T1C7R16-Rec GGTTTATCAGCTTGCTAGCCTTTAATTGTA
Edg-T1C7R18-Rec GGGATTTTGCTAAACAAATGAATTTTCTGT
Edg-T1C7R20-Rec ACAAACTACAACGCCTGAGTTTCGTCACCA
Edg-T2C7R02-DHP GTGTCGTAGACACGAGAGGGTTGATATAAGCGGATAAGTGCCGTCGTGTCGTAGACAC
Edg-T2C7R06-DHP GTGTCGTAGACACGCAGGTCAGACGATTGTTGACAGGAGGTTGAGGTGTCGTAGACAC
Edg-T2C7R10-DHP GTGTCGTAGACACGCGCCAAAGACAAAAGTTCATATGGTTTACCAGTGTCGTAGACAC
Edg-T2C7R14-DHP GTGTCGTAGACACTTTTTTGTTTAACGTCTCCAAATAAGAAACGAGTGTCGTAGACAC
Edg-T2C7R18-DHP GTGTCGTAGACACTAAACCAAGTACCGCATTCCAAGAACGGGTATGTGTCGTAGACAC
Edg-T3C7R02-DHP GTGTCGTAGACACAGTAGGGCTTAATTGAAAAGCCAACGCTCAACGTGTCGTAGACAC
Edg-T3C7R06-DHP GTGTCGTAGACACAGTCAATAGTGAATTTTTAAGACGCTGAGAAGGTGTCGTAGACAC
Edg-T3C7R10-DHP GTGTCGTAGACACCAATATAATCCTGATTGATGATGGCAATTCATGTGTCGTAGACAC
Edg-T3C7R14-DHP GTGTCGTAGACACACATCGCCATTAAAAAAACTGATAGCCCTAAAGTGTCGTAGACAC
Edg-T3C7R18-DHP GTGTCGTAGACACTTGATTAGTAATAACATTGTAGCAATACTTCTGTGTCGTAGACAC
Edg-T4C7R02-DHP GTGTCGTAGACACCGGGCGCTAGGGCGCTAAGAAAGCGAAAGGAGGTGTCGTAGACAC
Edg-T4C7R06-DHP GTGTCGTAGACACATCCTGTTTGATGGTGGCCCCAGCAGGCGAAAGTGTCGTAGACAC
Edg-T4C7R10-DHP GTGTCGTAGACACGTAACGCCAGGGTTTTAAGGCGATTAAGTTGGGTGTCGTAGACAC
Edg-T4C7R14-DHP GTGTCGTAGACACTTTAAATTGTAAACGTATTGTATAAGCAAATAGTGTCGTAGACAC
Edg-T4C7R18-DHP GTGTCGTAGACACAAATTTTTAGAACCCTTTCAACGCAAGGATAAGTGTCGTAGACAC



Table S25. Edge staples of tile S0 in design2 of the sword assembly (Fig. 3C and fig. S5B).

Name Sequence
Edg-T1C7R02-DHP GTGTCGTAGACACTCCCAATTCTGCGAACCCATATAACAGTTGATGTGTCGTAGACAC
Edg-T1C7R06-DHP GTGTCGTAGACACCCATAAATCAAAAATCCAGAAAACGAGAATGAGTGTCGTAGACAC
Edg-T1C7R10-DHP GTGTCGTAGACACGAAACACCAGAACGAGAGGCTTGCCCTGACGAGTGTCGTAGACAC
Edg-T1C7R14-DHP GTGTCGTAGACACGAACGAGGGTAGCAACGCGAAAGACAGCATCGGTGTCGTAGACAC
Edg-T1C7R18-DHP GTGTCGTAGACACGGGATTTTGCTAAACAAATGAATTTTCTGTATGTGTCGTAGACAC
Edg-T2C7R00-F /56-ROXN/AGCCACCACCCTCATTGAACCGCCACCCTCAG
Edg-T2C7R02-2nt-Rec GAGAGGGTTGATATAAGCGGATAAGTGCCG
Edg-T2C7R04-2nt-Rec GTATAAACAGTTAATGTTGAGTAACAGTGC
Edg-T2C7R06-2nt-Rec GCAGGTCAGACGATTGTTGACAGGAGGTTG
Edg-T2C7R08-2nt-Rec TAGCGCGTTTTCATCGCTTTAGCGTCAGAC
Edg-T2C7R10-2nt-Rec GCGCCAAAGACAAAAGTTCATATGGTTTAC
Edg-T2C7R12-2nt-Rec CCGAAGCCCTTTTTAAAGCAATAGCTATCT
Edg-T2C7R14-2nt-Rec TTTTTTGTTTAACGTCTCCAAATAAGAAAC
Edg-T2C7R16-2nt-Rec AACCTCCCGACTTGCGGCGAGGCGTTTTAG
Edg-T2C7R18-2nt-Rec TAAACCAAGTACCGCATTCCAAGAACGGGT
Edg-T2C7R20-2nt-Rec AGATAAGTCCTGAACACCTGTTTATCAACA
Edg-T3C7R02-DHP GTGTCGTAGACACAGTAGGGCTTAATTGAAAAGCCAACGCTCAACGTGTCGTAGACAC
Edg-T3C7R06-DHP GTGTCGTAGACACAGTCAATAGTGAATTTTTAAGACGCTGAGAAGGTGTCGTAGACAC
Edg-T3C7R10-DHP GTGTCGTAGACACCAATATAATCCTGATTGATGATGGCAATTCATGTGTCGTAGACAC
Edg-T3C7R14-DHP GTGTCGTAGACACACATCGCCATTAAAAAAACTGATAGCCCTAAAGTGTCGTAGACAC
Edg-T3C7R18-DHP GTGTCGTAGACACTTGATTAGTAATAACATTGTAGCAATACTTCTGTGTCGTAGACAC
Edg-T4C7R00-F /5TYE563/GAGCACGTATAACGTGCTATGGTTGCTTTGAC
Edg-T4C7R02-2nt-Rec CGGGCGCTAGGGCGCTAAGAAAGCGAAAGG
Edg-T4C7R04-2nt-Rec ATCACCCAAATCAAGTGCCCACTACGTGAA
Edg-T4C7R06-2nt-Rec ATCCTGTTTGATGGTGGCCCCAGCAGGCGA
Edg-T4C7R08-2nt-Rec GCTCACTGCCCGCTTTACATTAATTGCGTT
Edg-T4C7R10-2nt-Rec GTAACGCCAGGGTTTTAAGGCGATTAAGTT
Edg-T4C7R12-2nt-Rec CGTTGGTGTAGATGGGGTAATGGGATAGGT
Edg-T4C7R14-2nt-Rec TTTAAATTGTAAACGTATTGTATAAGCAAA
Edg-T4C7R16-2nt-Rec GCCGGAGAGGGTAGCTTAGCTGATAAATTA
Edg-T4C7R18-2nt-Rec AAATTTTTAGAACCCTTTCAACGCAAGGAT
Edg-T4C7R20-2nt-Rec TAAGCAATAAAGCCTCAAAGAATTAGCAAA



Table S26. Edge staples of tile S1 in design2 of the sword assembly (Fig. 3C and fig. S5B).

Name Sequence
Edg-T1C7R00-2nt-G3 ACGGTGGCATCAATTCTAGGGCGCGAGCTGAAAA
Edg-T1C7R02-2nt-G3 CTTCCCAATTCTGCGAACCCATATAACAGTTGAT
Edg-T1C7R04-2nt-G3 AAATTGCTCCTTTTGATATTAGAGAGTACCTTTA
Edg-T1C7R06-2nt-G3 AACCATAAATCAAAAATCCAGAAAACGAGAATGA
Edg-T1C7R08-2nt-G3 AGCGAGGCATAGTAAGAGACGCCAAAAGGAATTA
Edg-T1C7R10-2nt-G3 ATGAAACACCAGAACGAGAGGCTTGCCCTGACGA
Edg-T1C7R12-2nt-G3 CCCTGATAAATTGTGTCGAGATTTGTATCATCGC
Edg-T1C7R14-2nt-G3 AGGAACGAGGGTAGCAACGCGAAAGACAGCATCG
Edg-T1C7R16-2nt-G3 TTGGTTTATCAGCTTGCTAGCCTTTAATTGTATC
Edg-T1C7R18-2nt-G3 ACGGGATTTTGCTAAACAAATGAATTTTCTGTAT
Edg-T1C7R20-2nt-G3 AGACAAACTACAACGCCTGAGTTTCGTCACCAGT
Edg-T2C7R00-2nt-G3 ACAGCCACCACCCTCATTGAACCGCCACCCTCAG
Edg-T2C7R02-2nt-G3 CTGAGAGGGTTGATATAAGCGGATAAGTGCCGTC
Edg-T2C7R04-2nt-G3 AAGTATAAACAGTTAATGTTGAGTAACAGTGCCC
Edg-T2C7R06-2nt-G3 AAGCAGGTCAGACGATTGTTGACAGGAGGTTGAG
Edg-T2C7R08-2nt-G3 AGTAGCGCGTTTTCATCGCTTTAGCGTCAGACTG
Edg-T2C7R10-2nt-G3 ATGCGCCAAAGACAAAAGTTCATATGGTTTACCA
Edg-T2C7R12-2nt-G3 CCCCGAAGCCCTTTTTAAAGCAATAGCTATCTTA
Edg-T2C7R14-2nt-G3 AGTTTTTTGTTTAACGTCTCCAAATAAGAAACGA
Edg-T2C7R16-2nt-G3 TTAACCTCCCGACTTGCGGCGAGGCGTTTTAGCG
Edg-T2C7R18-2nt-G3 ACTAAACCAAGTACCGCATTCCAAGAACGGGTAT
Edg-T2C7R20-2nt-G3 AGAGATAAGTCCTGAACACCTGTTTATCAACAAT
Edg-T3C7R08-2nt-G4 CATGAGCAAAAGAAGATGATTCATTTCAATTACC
Edg-T3C7R10-2nt-G4 GGCAATATAATCCTGATTGATGATGGCAATTCAT
Edg-T3C7R12-2nt-G4 GCGTTATCTAAAATATCTAAAGGAATTGAGGAAG
Edg-T3C7R14-2nt-G4 AAACATCGCCATTAAAAAAACTGATAGCCCTAAA
Edg-T3C7R16-2nt-G4 CCTCGTCTGAAATGGATTACATTTTGACGCTCAA
Edg-T3C7R18-2nt-G4 AGTTGATTAGTAATAACATTGTAGCAATACTTCT
Edg-T3C7R20-Q AGGAACGGTACGCCAGTAAAGGGATTTTAGAC/3IAbRQSp/
Edg-T4C7R00-2nt-G3 ACGAGCACGTATAACGTGCTATGGTTGCTTTGAC
Edg-T4C7R02-2nt-G3 CTCGGGCGCTAGGGCGCTAAGAAAGCGAAAGGAG
Edg-T4C7R04-2nt-G3 AAATCACCCAAATCAAGTGCCCACTACGTGAACC
Edg-T4C7R06-2nt-G3 AAATCCTGTTTGATGGTGGCCCCAGCAGGCGAAA
Edg-T4C7R08-2nt-G3 AGGCTCACTGCCCGCTTTACATTAATTGCGTTGC
Edg-T4C7R10-2nt-G3 ATGTAACGCCAGGGTTTTAAGGCGATTAAGTTGG
Edg-T4C7R12-2nt-G3 CCCGTTGGTGTAGATGGGGTAATGGGATAGGTCA
Edg-T4C7R14-2nt-G3 AGTTTAAATTGTAAACGTATTGTATAAGCAAATA
Edg-T4C7R16-2nt-G3 TTGCCGGAGAGGGTAGCTTAGCTGATAAATTAAT
Edg-T4C7R18-2nt-G3 ACAAATTTTTAGAACCCTTTCAACGCAAGGATAA
Edg-T4C7R20-2nt-G3 AGTAAGCAATAAAGCCTCAAAGAATTAGCAAAAT



Table S27. Edge staples of tile S2 in design2 of the sword assembly (Fig. 3C and fig. S5B).

Name Sequence
Edg-T1C7R00-2nt-G3 ACGGTGGCATCAATTCTAGGGCGCGAGCTGAAAA
Edg-T1C7R02-2nt-G3 CTTCCCAATTCTGCGAACCCATATAACAGTTGAT
Edg-T1C7R04-2nt-G3 AAATTGCTCCTTTTGATATTAGAGAGTACCTTTA
Edg-T1C7R06-2nt-G3 AACCATAAATCAAAAATCCAGAAAACGAGAATGA
Edg-T1C7R08-2nt-G3 AGCGAGGCATAGTAAGAGACGCCAAAAGGAATTA
Edg-T1C7R10-2nt-G3 ATGAAACACCAGAACGAGAGGCTTGCCCTGACGA
Edg-T1C7R12-2nt-G3 CCCTGATAAATTGTGTCGAGATTTGTATCATCGC
Edg-T1C7R14-2nt-G3 AGGAACGAGGGTAGCAACGCGAAAGACAGCATCG
Edg-T1C7R16-2nt-G3 TTGGTTTATCAGCTTGCTAGCCTTTAATTGTATC
Edg-T1C7R18-2nt-G3 ACGGGATTTTGCTAAACAAATGAATTTTCTGTAT
Edg-T1C7R20-2nt-G3 AGACAAACTACAACGCCTGAGTTTCGTCACCAGT
Edg-T2C7R02-DHP GTGTCGTAGACACGAGAGGGTTGATATAAGCGGATAAGTGCCGTCGTGTCGTAGACAC
Edg-T2C7R06-DHP GTGTCGTAGACACGCAGGTCAGACGATTGTTGACAGGAGGTTGAGGTGTCGTAGACAC
Edg-T2C7R10-DHP GTGTCGTAGACACGCGCCAAAGACAAAAGTTCATATGGTTTACCAGTGTCGTAGACAC
Edg-T2C7R14-DHP GTGTCGTAGACACTTTTTTGTTTAACGTCTCCAAATAAGAAACGAGTGTCGTAGACAC
Edg-T2C7R18-DHP GTGTCGTAGACACTAAACCAAGTACCGCATTCCAAGAACGGGTATGTGTCGTAGACAC
Edg-T3C7R08-2nt-G2 TATGAGCAAAAGAAGATGATTCATTTCAATTACC
Edg-T3C7R10-2nt-G2 CACAATATAATCCTGATTGATGATGGCAATTCAT
Edg-T3C7R12-2nt-G2 TGGTTATCTAAAATATCTAAAGGAATTGAGGAAG
Edg-T3C7R14-2nt-G2 AGACATCGCCATTAAAAAAACTGATAGCCCTAAA
Edg-T3C7R16-2nt-G2 CCTCGTCTGAAATGGATTACATTTTGACGCTCAA
Edg-T3C7R18-2nt-G2 TCTTGATTAGTAATAACATTGTAGCAATACTTCT
Edg-T3C7R20-Q AGGAACGGTACGCCAGTAAAGGGATTTTAGAC/3IAbRQSp/
Edg-T4C7R02-DHP GTGTCGTAGACACCGGGCGCTAGGGCGCTAAGAAAGCGAAAGGAGGTGTCGTAGACAC
Edg-T4C7R06-DHP GTGTCGTAGACACATCCTGTTTGATGGTGGCCCCAGCAGGCGAAAGTGTCGTAGACAC
Edg-T4C7R10-DHP GTGTCGTAGACACGTAACGCCAGGGTTTTAAGGCGATTAAGTTGGGTGTCGTAGACAC
Edg-T4C7R14-DHP GTGTCGTAGACACTTTAAATTGTAAACGTATTGTATAAGCAAATAGTGTCGTAGACAC
Edg-T4C7R18-DHP GTGTCGTAGACACAAATTTTTAGAACCCTTTCAACGCAAGGATAAGTGTCGTAGACAC



Table S28. Edge staples of tile S3 in design2 of the sword assembly (Fig. 3C and fig. S5B).

Name Sequence
Edg-T1C7R02-DHP GTGTCGTAGACACTCCCAATTCTGCGAACCCATATAACAGTTGATGTGTCGTAGACAC
Edg-T1C7R06-DHP GTGTCGTAGACACCCATAAATCAAAAATCCAGAAAACGAGAATGAGTGTCGTAGACAC
Edg-T1C7R10-DHP GTGTCGTAGACACGAAACACCAGAACGAGAGGCTTGCCCTGACGAGTGTCGTAGACAC
Edg-T1C7R14-DHP GTGTCGTAGACACGAACGAGGGTAGCAACGCGAAAGACAGCATCGGTGTCGTAGACAC
Edg-T1C7R18-DHP GTGTCGTAGACACGGGATTTTGCTAAACAAATGAATTTTCTGTATGTGTCGTAGACAC
Edg-T2C7R02-DHP GTGTCGTAGACACGAGAGGGTTGATATAAGCGGATAAGTGCCGTCGTGTCGTAGACAC
Edg-T2C7R06-DHP GTGTCGTAGACACGCAGGTCAGACGATTGTTGACAGGAGGTTGAGGTGTCGTAGACAC
Edg-T2C7R10-DHP GTGTCGTAGACACGCGCCAAAGACAAAAGTTCATATGGTTTACCAGTGTCGTAGACAC
Edg-T2C7R14-DHP GTGTCGTAGACACTTTTTTGTTTAACGTCTCCAAATAAGAAACGAGTGTCGTAGACAC
Edg-T2C7R18-DHP GTGTCGTAGACACTAAACCAAGTACCGCATTCCAAGAACGGGTATGTGTCGTAGACAC
Edg-T3C7R00-Rec GTAAAGTAATTCTGTCAAAGTACCGACAAA
Edg-T3C7R02-Rec AGTAGGGCTTAATTGAAAAGCCAACGCTCA
Edg-T3C7R04-Rec AATGGTTTGAAATACCCTTCTGACCTAAAT
Edg-T3C7R06-Rec AGTCAATAGTGAATTTTTAAGACGCTGAGA
Edg-T3C7R08-Rec TGAGCAAAAGAAGATGATTCATTTCAATTA
Edg-T3C7R10-Rec CAATATAATCCTGATTGATGATGGCAATTC
Edg-T3C7R12-Rec GTTATCTAAAATATCTAAAGGAATTGAGGA
Edg-T3C7R14-Rec ACATCGCCATTAAAAAAACTGATAGCCCTA
Edg-T3C7R16-Rec TCGTCTGAAATGGATTACATTTTGACGCTC
Edg-T3C7R18-Rec TTGATTAGTAATAACATTGTAGCAATACTT
Edg-T3C7R20-Rec AGGAACGGTACGCCAGTAAAGGGATTTTAG
Edg-T4C7R02-DHP GTGTCGTAGACACCGGGCGCTAGGGCGCTAAGAAAGCGAAAGGAGGTGTCGTAGACAC
Edg-T4C7R06-DHP GTGTCGTAGACACATCCTGTTTGATGGTGGCCCCAGCAGGCGAAAGTGTCGTAGACAC
Edg-T4C7R10-DHP GTGTCGTAGACACGTAACGCCAGGGTTTTAAGGCGATTAAGTTGGGTGTCGTAGACAC
Edg-T4C7R14-DHP GTGTCGTAGACACTTTAAATTGTAAACGTATTGTATAAGCAAATAGTGTCGTAGACAC
Edg-T4C7R18-DHP GTGTCGTAGACACAAATTTTTAGAACCCTTTCAACGCAAGGATAAGTGTCGTAGACAC



Table S29. Edge staples of tile H1 in design1 of the head invader (Fig. 4A and fig. S6A).

Name Sequence
Edg-T1C7R00-2nt-G4 ATGGTGGCATCAATTCTAGGGCGCGAGCTGAAAA
Edg-T1C7R02-2nt-G4 AATCCCAATTCTGCGAACCCATATAACAGTTGAT
Edg-T1C7R04-2nt-G4 ATATTGCTCCTTTTGATATTAGAGAGTACCTTTA
Edg-T1C7R06-2nt-G4 TACCATAAATCAAAAATCCAGAAAACGAGAATGA
Edg-T1C7R08-2nt-G4 CACGAGGCATAGTAAGAGACGCCAAAAGGAATTA
Edg-T1C7R10-2nt-G4 GGGAAACACCAGAACGAGAGGCTTGCCCTGACGA
Edg-T1C7R12-2nt-G4 GCCTGATAAATTGTGTCGAGATTTGTATCATCGC
Edg-T1C7R14-2nt-G4 AAGAACGAGGGTAGCAACGCGAAAGACAGCATCG
Edg-T1C7R16-2nt-G4 CCGGTTTATCAGCTTGCTAGCCTTTAATTGTATC
Edg-T1C7R18-2nt-G4 AGGGGATTTTGCTAAACAAATGAATTTTCTGTAT
Edg-T1C7R20-2nt-G4 ACACAAACTACAACGCCTGAGTTTCGTCACCAGT
Edg-T2C7R02-DHP GTGTCGTAGACACGAGAGGGTTGATATAAGCGGATAAGTGCCGTCGTGTCGTAGACAC
Edg-T2C7R06-DHP GTGTCGTAGACACGCAGGTCAGACGATTGTTGACAGGAGGTTGAGGTGTCGTAGACAC
Edg-T2C7R10-DHP GTGTCGTAGACACGCGCCAAAGACAAAAGTTCATATGGTTTACCAGTGTCGTAGACAC
Edg-T2C7R14-DHP GTGTCGTAGACACTTTTTTGTTTAACGTCTCCAAATAAGAAACGAGTGTCGTAGACAC
Edg-T2C7R18-DHP GTGTCGTAGACACTAAACCAAGTACCGCATTCCAAGAACGGGTATGTGTCGTAGACAC
Edg-T3C7R00-2nt-G1 GTGTAAAGTAATTCTGTCAAAGTACCGACAAAAG
Edg-T3C7R02-2nt-G1 ATAGTAGGGCTTAATTGAAAAGCCAACGCTCAAC
Edg-T3C7R04-2nt-G1 TCAATGGTTTGAAATACCCTTCTGACCTAAATTT
Edg-T3C7R06-2nt-G1 CGAGTCAATAGTGAATTTTTAAGACGCTGAGAAG
Edg-T3C7R08-2nt-G1 GCTGAGCAAAAGAAGATGATTCATTTCAATTACC
Edg-T3C7R10-2nt-G1 GACAATATAATCCTGATTGATGATGGCAATTCAT
Edg-T3C7R12-2nt-G1 TAGTTATCTAAAATATCTAAAGGAATTGAGGAAG
Edg-T3C7R14-2nt-G1 GAACATCGCCATTAAAAAAACTGATAGCCCTAAA
Edg-T3C7R16-2nt-G1 TATCGTCTGAAATGGATTACATTTTGACGCTCAA
Edg-T3C7R18-2nt-G1 ATTTGATTAGTAATAACATTGTAGCAATACTTCT
Edg-T3C7R20-2nt-G1 AAAGGAACGGTACGCCAGTAAAGGGATTTTAGAC
Edg-T4C7R00-2nt-G2 ATGAGCACGTATAACGTGCTATGGTTGCTTTGAC
Edg-T4C7R02-2nt-G2 ATCGGGCGCTAGGGCGCTAAGAAAGCGAAAGGAG
Edg-T4C7R04-2nt-G2 CGATCACCCAAATCAAGTGCCCACTACGTGAACC
Edg-T4C7R06-2nt-G2 GAATCCTGTTTGATGGTGGCCCCAGCAGGCGAAA
Edg-T4C7R08-2nt-G2 TAGCTCACTGCCCGCTTTACATTAATTGCGTTGC
Edg-T4C7R10-2nt-G2 CAGTAACGCCAGGGTTTTAAGGCGATTAAGTTGG
Edg-T4C7R12-2nt-G2 TGCGTTGGTGTAGATGGGGTAATGGGATAGGTCA
Edg-T4C7R14-2nt-G2 AGTTTAAATTGTAAACGTATTGTATAAGCAAATA
Edg-T4C7R16-2nt-G2 CCGCCGGAGAGGGTAGCTTAGCTGATAAATTAAT
Edg-T4C7R18-2nt-G2 TCAAATTTTTAGAACCCTTTCAACGCAAGGATAA
Edg-T4C7R20-2nt-G2 AGTAAGCAATAAAGCCTCAAAGAATTAGCAAAAT



Table S30. Edge staples of tile H2 in design1 of the head invader (Fig. 4A and fig. S6A).

Name Sequence
Edg-T1C7R00-2nt-Rec GGTGGCATCAATTCTAGGGCGCGAGCTGAA
Edg-T1C7R02-2nt-Rec TCCCAATTCTGCGAACCCATATAACAGTTG
Edg-T1C7R04-2nt-Rec ATTGCTCCTTTTGATATTAGAGAGTACCTT
Edg-T1C7R06-2nt-Rec CCATAAATCAAAAATCCAGAAAACGAGAAT
Edg-T1C7R08-2nt-Rec CGAGGCATAGTAAGAGACGCCAAAAGGAAT
Edg-T1C7R10-2nt-Rec GAAACACCAGAACGAGAGGCTTGCCCTGAC
Edg-T1C7R12-2nt-Rec CTGATAAATTGTGTCGAGATTTGTATCATC
Edg-T1C7R14-2nt-Rec GAACGAGGGTAGCAACGCGAAAGACAGCAT
Edg-T1C7R16-2nt-Rec GGTTTATCAGCTTGCTAGCCTTTAATTGTA
Edg-T1C7R18-2nt-Rec GGGATTTTGCTAAACAAATGAATTTTCTGT
Edg-T1C7R20-2nt-Rec ACAAACTACAACGCCTGAGTTTCGTCACCA
Edg-T2C7R02-DHP GTGTCGTAGACACGAGAGGGTTGATATAAGCGGATAAGTGCCGTCGTGTCGTAGACAC
Edg-T2C7R06-DHP GTGTCGTAGACACGCAGGTCAGACGATTGTTGACAGGAGGTTGAGGTGTCGTAGACAC
Edg-T2C7R10-DHP GTGTCGTAGACACGCGCCAAAGACAAAAGTTCATATGGTTTACCAGTGTCGTAGACAC
Edg-T2C7R14-DHP GTGTCGTAGACACTTTTTTGTTTAACGTCTCCAAATAAGAAACGAGTGTCGTAGACAC
Edg-T2C7R18-DHP GTGTCGTAGACACTAAACCAAGTACCGCATTCCAAGAACGGGTATGTGTCGTAGACAC
Edg-T3C7R02-DHP GTGTCGTAGACACAGTAGGGCTTAATTGAAAAGCCAACGCTCAACGTGTCGTAGACAC
Edg-T3C7R06-DHP GTGTCGTAGACACAGTCAATAGTGAATTTTTAAGACGCTGAGAAGGTGTCGTAGACAC
Edg-T3C7R10-DHP GTGTCGTAGACACCAATATAATCCTGATTGATGATGGCAATTCATGTGTCGTAGACAC
Edg-T3C7R14-DHP GTGTCGTAGACACACATCGCCATTAAAAAAACTGATAGCCCTAAAGTGTCGTAGACAC
Edg-T3C7R18-DHP GTGTCGTAGACACTTGATTAGTAATAACATTGTAGCAATACTTCTGTGTCGTAGACAC
Edg-T4C7R00-2nt-Rec GAGCACGTATAACGTGCTATGGTTGCTTTG
Edg-T4C7R02-2nt-Rec CGGGCGCTAGGGCGCTAAGAAAGCGAAAGG
Edg-T4C7R04-2nt-Rec ATCACCCAAATCAAGTGCCCACTACGTGAA
Edg-T4C7R06-2nt-Rec ATCCTGTTTGATGGTGGCCCCAGCAGGCGA
Edg-T4C7R08-2nt-Rec GCTCACTGCCCGCTTTACATTAATTGCGTT
Edg-T4C7R10-2nt-Rec GTAACGCCAGGGTTTTAAGGCGATTAAGTT
Edg-T4C7R12-2nt-Rec CGTTGGTGTAGATGGGGTAATGGGATAGGT
Edg-T4C7R14-2nt-Rec TTTAAATTGTAAACGTATTGTATAAGCAAA
Edg-T4C7R16-2nt-Rec GCCGGAGAGGGTAGCTTAGCTGATAAATTA
Edg-T4C7R18-2nt-Rec AAATTTTTAGAACCCTTTCAACGCAAGGAT
Edg-T4C7R20-2nt-Rec TAAGCAATAAAGCCTCAAAGAATTAGCAAA



Table S31. Edge staples of tile H3 in design1 of the head invader (Fig. 4A and fig. S6A).

Name Sequence
Edg-T1C7R00-2nt-G3 ACGGTGGCATCAATTCTAGGGCGCGAGCTGAAAA
Edg-T1C7R02-2nt-G3 CTTCCCAATTCTGCGAACCCATATAACAGTTGAT
Edg-T1C7R04-2nt-G3 AAATTGCTCCTTTTGATATTAGAGAGTACCTTTA
Edg-T1C7R06-2nt-G3 AACCATAAATCAAAAATCCAGAAAACGAGAATGA
Edg-T1C7R08-2nt-G3 AGCGAGGCATAGTAAGAGACGCCAAAAGGAATTA
Edg-T1C7R10-2nt-G3 ATGAAACACCAGAACGAGAGGCTTGCCCTGACGA
Edg-T1C7R12-2nt-G3 CCCTGATAAATTGTGTCGAGATTTGTATCATCGC
Edg-T1C7R14-2nt-G3 AGGAACGAGGGTAGCAACGCGAAAGACAGCATCG
Edg-T1C7R16-2nt-G3 TTGGTTTATCAGCTTGCTAGCCTTTAATTGTATC
Edg-T1C7R18-2nt-G3 ACGGGATTTTGCTAAACAAATGAATTTTCTGTAT
Edg-T1C7R20-2nt-G3 AGACAAACTACAACGCCTGAGTTTCGTCACCAGT
Edg-T2C7R00-2nt-G4 ATAGCCACCACCCTCATTGAACCGCCACCCTCAG
Edg-T2C7R02-2nt-G4 AAGAGAGGGTTGATATAAGCGGATAAGTGCCGTC
Edg-T2C7R04-2nt-G4 ATGTATAAACAGTTAATGTTGAGTAACAGTGCCC
Edg-T2C7R06-2nt-G4 TAGCAGGTCAGACGATTGTTGACAGGAGGTTGAG
Edg-T2C7R08-2nt-G4 CATAGCGCGTTTTCATCGCTTTAGCGTCAGACTG
Edg-T2C7R10-2nt-G4 GGGCGCCAAAGACAAAAGTTCATATGGTTTACCA
Edg-T2C7R12-2nt-G4 GCCCGAAGCCCTTTTTAAAGCAATAGCTATCTTA
Edg-T2C7R14-2nt-G4 AATTTTTTGTTTAACGTCTCCAAATAAGAAACGA
Edg-T2C7R16-2nt-G4 CCAACCTCCCGACTTGCGGCGAGGCGTTTTAGCG
Edg-T2C7R18-2nt-G4 AGTAAACCAAGTACCGCATTCCAAGAACGGGTAT
Edg-T2C7R20-2nt-G4 ACAGATAAGTCCTGAACACCTGTTTATCAACAAT
Edg-T3C7R02-DHP GTGTCGTAGACACAGTAGGGCTTAATTGAAAAGCCAACGCTCAACGTGTCGTAGACAC
Edg-T3C7R06-DHP GTGTCGTAGACACAGTCAATAGTGAATTTTTAAGACGCTGAGAAGGTGTCGTAGACAC
Edg-T3C7R10-DHP GTGTCGTAGACACCAATATAATCCTGATTGATGATGGCAATTCATGTGTCGTAGACAC
Edg-T3C7R14-DHP GTGTCGTAGACACACATCGCCATTAAAAAAACTGATAGCCCTAAAGTGTCGTAGACAC
Edg-T3C7R18-DHP GTGTCGTAGACACTTGATTAGTAATAACATTGTAGCAATACTTCTGTGTCGTAGACAC
Edg-T4C7R02-DHP GTGTCGTAGACACCGGGCGCTAGGGCGCTAAGAAAGCGAAAGGAGGTGTCGTAGACAC
Edg-T4C7R06-DHP GTGTCGTAGACACATCCTGTTTGATGGTGGCCCCAGCAGGCGAAAGTGTCGTAGACAC
Edg-T4C7R10-DHP GTGTCGTAGACACGTAACGCCAGGGTTTTAAGGCGATTAAGTTGGGTGTCGTAGACAC
Edg-T4C7R14-DHP GTGTCGTAGACACTTTAAATTGTAAACGTATTGTATAAGCAAATAGTGTCGTAGACAC
Edg-T4C7R18-DHP GTGTCGTAGACACAAATTTTTAGAACCCTTTCAACGCAAGGATAAGTGTCGTAGACAC



Table S32. Edge staples of tile H4 in design1 of the head invader (Fig. 4A and fig. S6A).

Name Sequence
Edg-T1C7R02-DHP GTGTCGTAGACACTCCCAATTCTGCGAACCCATATAACAGTTGATGTGTCGTAGACAC
Edg-T1C7R06-DHP GTGTCGTAGACACCCATAAATCAAAAATCCAGAAAACGAGAATGAGTGTCGTAGACAC
Edg-T1C7R10-DHP GTGTCGTAGACACGAAACACCAGAACGAGAGGCTTGCCCTGACGAGTGTCGTAGACAC
Edg-T1C7R14-DHP GTGTCGTAGACACGAACGAGGGTAGCAACGCGAAAGACAGCATCGGTGTCGTAGACAC
Edg-T1C7R18-DHP GTGTCGTAGACACGGGATTTTGCTAAACAAATGAATTTTCTGTATGTGTCGTAGACAC
Edg-T2C7R00-2nt-Rec AGCCACCACCCTCATTGAACCGCCACCCTC
Edg-T2C7R02-2nt-Rec GAGAGGGTTGATATAAGCGGATAAGTGCCG
Edg-T2C7R04-2nt-Rec GTATAAACAGTTAATGTTGAGTAACAGTGC
Edg-T2C7R06-2nt-Rec GCAGGTCAGACGATTGTTGACAGGAGGTTG
Edg-T2C7R08-2nt-Rec TAGCGCGTTTTCATCGCTTTAGCGTCAGAC
Edg-T2C7R10-2nt-Rec GCGCCAAAGACAAAAGTTCATATGGTTTAC
Edg-T2C7R12-2nt-Rec CCGAAGCCCTTTTTAAAGCAATAGCTATCT
Edg-T2C7R14-2nt-Rec TTTTTTGTTTAACGTCTCCAAATAAGAAAC
Edg-T2C7R16-2nt-Rec AACCTCCCGACTTGCGGCGAGGCGTTTTAG
Edg-T2C7R18-2nt-Rec TAAACCAAGTACCGCATTCCAAGAACGGGT
Edg-T2C7R20-2nt-Rec AGATAAGTCCTGAACACCTGTTTATCAACA
Edg-T3C7R00-2nt-Rec GTAAAGTAATTCTGTCAAAGTACCGACAAA
Edg-T3C7R02-2nt-Rec AGTAGGGCTTAATTGAAAAGCCAACGCTCA
Edg-T3C7R04-2nt-Rec AATGGTTTGAAATACCCTTCTGACCTAAAT
Edg-T3C7R06-2nt-Rec AGTCAATAGTGAATTTTTAAGACGCTGAGA
Edg-T3C7R08-2nt-Rec TGAGCAAAAGAAGATGATTCATTTCAATTA
Edg-T3C7R10-2nt-Rec CAATATAATCCTGATTGATGATGGCAATTC
Edg-T3C7R12-2nt-Rec GTTATCTAAAATATCTAAAGGAATTGAGGA
Edg-T3C7R14-2nt-Rec ACATCGCCATTAAAAAAACTGATAGCCCTA
Edg-T3C7R16-2nt-Rec TCGTCTGAAATGGATTACATTTTGACGCTC
Edg-T3C7R18-2nt-Rec TTGATTAGTAATAACATTGTAGCAATACTT
Edg-T3C7R20-2nt-Rec AGGAACGGTACGCCAGTAAAGGGATTTTAG
Edg-T4C7R02-DHP GTGTCGTAGACACCGGGCGCTAGGGCGCTAAGAAAGCGAAAGGAGGTGTCGTAGACAC
Edg-T4C7R06-DHP GTGTCGTAGACACATCCTGTTTGATGGTGGCCCCAGCAGGCGAAAGTGTCGTAGACAC
Edg-T4C7R10-DHP GTGTCGTAGACACGTAACGCCAGGGTTTTAAGGCGATTAAGTTGGGTGTCGTAGACAC
Edg-T4C7R14-DHP GTGTCGTAGACACTTTAAATTGTAAACGTATTGTATAAGCAAATAGTGTCGTAGACAC
Edg-T4C7R18-DHP GTGTCGTAGACACAAATTTTTAGAACCCTTTCAACGCAAGGATAAGTGTCGTAGACAC



Table S33. Edge staples of tile H1 in design2 of the head invader (Fig. 4C and fig. S6B).

Name Sequence
Edg-T1C7R00-2nt-G4 ATGGTGGCATCAATTCTAGGGCGCGAGCTGAAAA
Edg-T1C7R02-2nt-G4 AATCCCAATTCTGCGAACCCATATAACAGTTGAT
Edg-T1C7R04-2nt-G4 ATATTGCTCCTTTTGATATTAGAGAGTACCTTTA
Edg-T1C7R06-2nt-G4 TACCATAAATCAAAAATCCAGAAAACGAGAATGA
Edg-T1C7R08-2nt-G4 CACGAGGCATAGTAAGAGACGCCAAAAGGAATTA
Edg-T1C7R10-2nt-G4 GGGAAACACCAGAACGAGAGGCTTGCCCTGACGA
Edg-T1C7R12-2nt-G4 GCCTGATAAATTGTGTCGAGATTTGTATCATCGC
Edg-T1C7R14-2nt-G4 AAGAACGAGGGTAGCAACGCGAAAGACAGCATCG
Edg-T1C7R16-2nt-G4 CCGGTTTATCAGCTTGCTAGCCTTTAATTGTATC
Edg-T1C7R18-2nt-G4 AGGGGATTTTGCTAAACAAATGAATTTTCTGTAT
Edg-T1C7R20-2nt-G4 ACACAAACTACAACGCCTGAGTTTCGTCACCAGT
Edg-T2C7R02-DHP GTGTCGTAGACACGAGAGGGTTGATATAAGCGGATAAGTGCCGTCGTGTCGTAGACAC
Edg-T2C7R06-DHP GTGTCGTAGACACGCAGGTCAGACGATTGTTGACAGGAGGTTGAGGTGTCGTAGACAC
Edg-T2C7R10-DHP GTGTCGTAGACACGCGCCAAAGACAAAAGTTCATATGGTTTACCAGTGTCGTAGACAC
Edg-T2C7R14-DHP GTGTCGTAGACACTTTTTTGTTTAACGTCTCCAAATAAGAAACGAGTGTCGTAGACAC
Edg-T2C7R18-DHP GTGTCGTAGACACTAAACCAAGTACCGCATTCCAAGAACGGGTATGTGTCGTAGACAC
Edg-T3C7R02-2nt-G1 ATAGTAGGGCTTAATTGAAAAGCCAACGCTCAAC
Edg-T3C7R04-2nt-G1 TCAATGGTTTGAAATACCCTTCTGACCTAAATTT
Edg-T3C7R06-2nt-G1 CGAGTCAATAGTGAATTTTTAAGACGCTGAGAAG
Edg-T3C7R08-2nt-G1 GCTGAGCAAAAGAAGATGATTCATTTCAATTACC
Edg-T3C7R12-2nt-G1 TAGTTATCTAAAATATCTAAAGGAATTGAGGAAG
Edg-T3C7R14-2nt-G1 GAACATCGCCATTAAAAAAACTGATAGCCCTAAA
Edg-T3C7R16-2nt-G1 TATCGTCTGAAATGGATTACATTTTGACGCTCAA
Edg-T3C7R18-2nt-G1 ATTTGATTAGTAATAACATTGTAGCAATACTTCT
Edg-T4C7R02-2nt-G2 ATCGGGCGCTAGGGCGCTAAGAAAGCGAAAGGAG
Edg-T4C7R04-2nt-G2 CGATCACCCAAATCAAGTGCCCACTACGTGAACC
Edg-T4C7R06-2nt-G2 GAATCCTGTTTGATGGTGGCCCCAGCAGGCGAAA
Edg-T4C7R08-2nt-G2 TAGCTCACTGCCCGCTTTACATTAATTGCGTTGC
Edg-T4C7R12-2nt-G2 TGCGTTGGTGTAGATGGGGTAATGGGATAGGTCA
Edg-T4C7R14-2nt-G2 AGTTTAAATTGTAAACGTATTGTATAAGCAAATA
Edg-T4C7R16-2nt-G2 CCGCCGGAGAGGGTAGCTTAGCTGATAAATTAAT
Edg-T4C7R18-2nt-G2 TCAAATTTTTAGAACCCTTTCAACGCAAGGATAA



Table S34. Edge staples of tile H2 in design2 of the head invader (Fig. 4C and fig. S6B).

Name Sequence
Edg-T1C7R02-2nt-Rec TCCCAATTCTGCGAACCCATATAACAGTTG
Edg-T1C7R04-2nt-Rec ATTGCTCCTTTTGATATTAGAGAGTACCTT
Edg-T1C7R06-2nt-Rec CCATAAATCAAAAATCCAGAAAACGAGAAT
Edg-T1C7R08-2nt-Rec CGAGGCATAGTAAGAGACGCCAAAAGGAAT
Edg-T1C7R12-2nt-Rec CTGATAAATTGTGTCGAGATTTGTATCATC
Edg-T1C7R14-2nt-Rec GAACGAGGGTAGCAACGCGAAAGACAGCAT
Edg-T1C7R16-2nt-Rec GGTTTATCAGCTTGCTAGCCTTTAATTGTA
Edg-T1C7R18-2nt-Rec GGGATTTTGCTAAACAAATGAATTTTCTGT
Edg-T2C7R02-DHP GTGTCGTAGACACGAGAGGGTTGATATAAGCGGATAAGTGCCGTCGTGTCGTAGACAC
Edg-T2C7R06-DHP GTGTCGTAGACACGCAGGTCAGACGATTGTTGACAGGAGGTTGAGGTGTCGTAGACAC
Edg-T2C7R10-DHP GTGTCGTAGACACGCGCCAAAGACAAAAGTTCATATGGTTTACCAGTGTCGTAGACAC
Edg-T2C7R14-DHP GTGTCGTAGACACTTTTTTGTTTAACGTCTCCAAATAAGAAACGAGTGTCGTAGACAC
Edg-T2C7R18-DHP GTGTCGTAGACACTAAACCAAGTACCGCATTCCAAGAACGGGTATGTGTCGTAGACAC
Edg-T3C7R02-DHP GTGTCGTAGACACAGTAGGGCTTAATTGAAAAGCCAACGCTCAACGTGTCGTAGACAC
Edg-T3C7R06-DHP GTGTCGTAGACACAGTCAATAGTGAATTTTTAAGACGCTGAGAAGGTGTCGTAGACAC
Edg-T3C7R10-DHP GTGTCGTAGACACCAATATAATCCTGATTGATGATGGCAATTCATGTGTCGTAGACAC
Edg-T3C7R14-DHP GTGTCGTAGACACACATCGCCATTAAAAAAACTGATAGCCCTAAAGTGTCGTAGACAC
Edg-T3C7R18-DHP GTGTCGTAGACACTTGATTAGTAATAACATTGTAGCAATACTTCTGTGTCGTAGACAC
Edg-T4C7R02-2nt-Rec CGGGCGCTAGGGCGCTAAGAAAGCGAAAGG
Edg-T4C7R04-2nt-Rec ATCACCCAAATCAAGTGCCCACTACGTGAA
Edg-T4C7R06-2nt-Rec ATCCTGTTTGATGGTGGCCCCAGCAGGCGA
Edg-T4C7R08-2nt-Rec GCTCACTGCCCGCTTTACATTAATTGCGTT
Edg-T4C7R12-2nt-Rec CGTTGGTGTAGATGGGGTAATGGGATAGGT
Edg-T4C7R14-2nt-Rec TTTAAATTGTAAACGTATTGTATAAGCAAA
Edg-T4C7R16-2nt-Rec GCCGGAGAGGGTAGCTTAGCTGATAAATTA
Edg-T4C7R18-2nt-Rec AAATTTTTAGAACCCTTTCAACGCAAGGAT



Table S35. Edge staples of tile H3 in design2 of the head invader (Fig. 4C and fig. S6B).

Name Sequence
Edg-T1C7R02-2nt-G3 CTTCCCAATTCTGCGAACCCATATAACAGTTGAT
Edg-T1C7R04-2nt-G3 AAATTGCTCCTTTTGATATTAGAGAGTACCTTTA
Edg-T1C7R06-2nt-G3 AACCATAAATCAAAAATCCAGAAAACGAGAATGA
Edg-T1C7R08-2nt-G3 AGCGAGGCATAGTAAGAGACGCCAAAAGGAATTA
Edg-T1C7R12-2nt-G3 CCCTGATAAATTGTGTCGAGATTTGTATCATCGC
Edg-T1C7R14-2nt-G3 AGGAACGAGGGTAGCAACGCGAAAGACAGCATCG
Edg-T1C7R16-2nt-G3 TTGGTTTATCAGCTTGCTAGCCTTTAATTGTATC
Edg-T1C7R18-2nt-G3 ACGGGATTTTGCTAAACAAATGAATTTTCTGTAT
Edg-T2C7R02-2nt-G4 AAGAGAGGGTTGATATAAGCGGATAAGTGCCGTC
Edg-T2C7R04-2nt-G4 ATGTATAAACAGTTAATGTTGAGTAACAGTGCCC
Edg-T2C7R06-2nt-G4 TAGCAGGTCAGACGATTGTTGACAGGAGGTTGAG
Edg-T2C7R08-2nt-G4 CATAGCGCGTTTTCATCGCTTTAGCGTCAGACTG
Edg-T2C7R12-2nt-G4 GCCCGAAGCCCTTTTTAAAGCAATAGCTATCTTA
Edg-T2C7R14-2nt-G4 AATTTTTTGTTTAACGTCTCCAAATAAGAAACGA
Edg-T2C7R16-2nt-G4 CCAACCTCCCGACTTGCGGCGAGGCGTTTTAGCG
Edg-T2C7R18-2nt-G4 AGTAAACCAAGTACCGCATTCCAAGAACGGGTAT
Edg-T3C7R02-DHP GTGTCGTAGACACAGTAGGGCTTAATTGAAAAGCCAACGCTCAACGTGTCGTAGACAC
Edg-T3C7R06-DHP GTGTCGTAGACACAGTCAATAGTGAATTTTTAAGACGCTGAGAAGGTGTCGTAGACAC
Edg-T3C7R10-DHP GTGTCGTAGACACCAATATAATCCTGATTGATGATGGCAATTCATGTGTCGTAGACAC
Edg-T3C7R14-DHP GTGTCGTAGACACACATCGCCATTAAAAAAACTGATAGCCCTAAAGTGTCGTAGACAC
Edg-T3C7R18-DHP GTGTCGTAGACACTTGATTAGTAATAACATTGTAGCAATACTTCTGTGTCGTAGACAC
Edg-T4C7R02-DHP GTGTCGTAGACACCGGGCGCTAGGGCGCTAAGAAAGCGAAAGGAGGTGTCGTAGACAC
Edg-T4C7R06-DHP GTGTCGTAGACACATCCTGTTTGATGGTGGCCCCAGCAGGCGAAAGTGTCGTAGACAC
Edg-T4C7R10-DHP GTGTCGTAGACACGTAACGCCAGGGTTTTAAGGCGATTAAGTTGGGTGTCGTAGACAC
Edg-T4C7R14-DHP GTGTCGTAGACACTTTAAATTGTAAACGTATTGTATAAGCAAATAGTGTCGTAGACAC
Edg-T4C7R18-DHP GTGTCGTAGACACAAATTTTTAGAACCCTTTCAACGCAAGGATAAGTGTCGTAGACAC



Table S36. Edge staples of tile H4 in design2 of the head invader (Fig. 4C and fig. S6B).

Name Sequence
Edg-T1C7R02-DHP GTGTCGTAGACACTCCCAATTCTGCGAACCCATATAACAGTTGATGTGTCGTAGACAC
Edg-T1C7R06-DHP GTGTCGTAGACACCCATAAATCAAAAATCCAGAAAACGAGAATGAGTGTCGTAGACAC
Edg-T1C7R10-DHP GTGTCGTAGACACGAAACACCAGAACGAGAGGCTTGCCCTGACGAGTGTCGTAGACAC
Edg-T1C7R14-DHP GTGTCGTAGACACGAACGAGGGTAGCAACGCGAAAGACAGCATCGGTGTCGTAGACAC
Edg-T1C7R18-DHP GTGTCGTAGACACGGGATTTTGCTAAACAAATGAATTTTCTGTATGTGTCGTAGACAC
Edg-T2C7R02-2nt-Rec GAGAGGGTTGATATAAGCGGATAAGTGCCG
Edg-T2C7R04-2nt-Rec GTATAAACAGTTAATGTTGAGTAACAGTGC
Edg-T2C7R06-2nt-Rec GCAGGTCAGACGATTGTTGACAGGAGGTTG
Edg-T2C7R08-2nt-Rec TAGCGCGTTTTCATCGCTTTAGCGTCAGAC
Edg-T2C7R12-2nt-Rec CCGAAGCCCTTTTTAAAGCAATAGCTATCT
Edg-T2C7R14-2nt-Rec TTTTTTGTTTAACGTCTCCAAATAAGAAAC
Edg-T2C7R16-2nt-Rec AACCTCCCGACTTGCGGCGAGGCGTTTTAG
Edg-T2C7R18-2nt-Rec TAAACCAAGTACCGCATTCCAAGAACGGGT
Edg-T3C7R02-2nt-Rec AGTAGGGCTTAATTGAAAAGCCAACGCTCA
Edg-T3C7R04-2nt-Rec AATGGTTTGAAATACCCTTCTGACCTAAAT
Edg-T3C7R06-2nt-Rec AGTCAATAGTGAATTTTTAAGACGCTGAGA
Edg-T3C7R08-2nt-Rec TGAGCAAAAGAAGATGATTCATTTCAATTA
Edg-T3C7R12-2nt-Rec GTTATCTAAAATATCTAAAGGAATTGAGGA
Edg-T3C7R14-2nt-Rec ACATCGCCATTAAAAAAACTGATAGCCCTA
Edg-T3C7R16-2nt-Rec TCGTCTGAAATGGATTACATTTTGACGCTC
Edg-T3C7R18-2nt-Rec TTGATTAGTAATAACATTGTAGCAATACTT
Edg-T4C7R02-DHP GTGTCGTAGACACCGGGCGCTAGGGCGCTAAGAAAGCGAAAGGAGGTGTCGTAGACAC
Edg-T4C7R06-DHP GTGTCGTAGACACATCCTGTTTGATGGTGGCCCCAGCAGGCGAAAGTGTCGTAGACAC
Edg-T4C7R10-DHP GTGTCGTAGACACGTAACGCCAGGGTTTTAAGGCGATTAAGTTGGGTGTCGTAGACAC
Edg-T4C7R14-DHP GTGTCGTAGACACTTTAAATTGTAAACGTATTGTATAAGCAAATAGTGTCGTAGACAC
Edg-T4C7R18-DHP GTGTCGTAGACACAAATTTTTAGAACCCTTTCAACGCAAGGATAAGTGTCGTAGACAC



Table S37. Edge staples of tile a in design1 of the tail invader (Fig. 5A and fig. S8A).

Name Sequence
Edg-T1C7R00-2nt-G1 GTGGTGGCATCAATTCTAGGGCGCGAGCTGAAAA
Edg-T1C7R02-2nt-G1 ATTCCCAATTCTGCGAACCCATATAACAGTTGAT
Edg-T1C7R04-2nt-G1 TCATTGCTCCTTTTGATATTAGAGAGTACCTTTA
Edg-T1C7R06-2nt-G1 CGCCATAAATCAAAAATCCAGAAAACGAGAATGA
Edg-T1C7R08-2nt-G1 GCCGAGGCATAGTAAGAGACGCCAAAAGGAATTA
Edg-T1C7R10-2nt-G1 GAGAAACACCAGAACGAGAGGCTTGCCCTGACGA
Edg-T1C7R12-2nt-G1 TACTGATAAATTGTGTCGAGATTTGTATCATCGC
Edg-T1C7R14-2nt-G1 GAGAACGAGGGTAGCAACGCGAAAGACAGCATCG
Edg-T1C7R16-2nt-G1 TAGGTTTATCAGCTTGCTAGCCTTTAATTGTATC
Edg-T1C7R18-2nt-G1 ATGGGATTTTGCTAAACAAATGAATTTTCTGTAT
Edg-T1C7R20-2nt-G1 AAACAAACTACAACGCCTGAGTTTCGTCACCAGT
Edg-T2C7R00-2nt-G2 ATAGCCACCACCCTCATTGAACCGCCACCCTCAG
Edg-T2C7R02-2nt-G2 ATGAGAGGGTTGATATAAGCGGATAAGTGCCGTC
Edg-T2C7R04-2nt-G2 CGGTATAAACAGTTAATGTTGAGTAACAGTGCCC
Edg-T2C7R06-2nt-G2 GAGCAGGTCAGACGATTGTTGACAGGAGGTTGAG
Edg-T2C7R08-2nt-G2 TATAGCGCGTTTTCATCGCTTTAGCGTCAGACTG
Edg-T2C7R10-2nt-G2 CAGCGCCAAAGACAAAAGTTCATATGGTTTACCA
Edg-T2C7R12-2nt-G2 TGCCGAAGCCCTTTTTAAAGCAATAGCTATCTTA
Edg-T2C7R14-2nt-G2 AGTTTTTTGTTTAACGTCTCCAAATAAGAAACGA
Edg-T2C7R16-2nt-G2 CCAACCTCCCGACTTGCGGCGAGGCGTTTTAGCG
Edg-T2C7R18-2nt-G2 TCTAAACCAAGTACCGCATTCCAAGAACGGGTAT
Edg-T2C7R20-2nt-G2 AGAGATAAGTCCTGAACACCTGTTTATCAACAAT
Edg-T3C7R02-DHP GTGTCGTAGACACAGTAGGGCTTAATTGAAAAGCCAACGCTCAACGTGTCGTAGACAC
Edg-T3C7R06-DHP GTGTCGTAGACACAGTCAATAGTGAATTTTTAAGACGCTGAGAAGGTGTCGTAGACAC
Edg-T3C7R10-DHP GTGTCGTAGACACCAATATAATCCTGATTGATGATGGCAATTCATGTGTCGTAGACAC
Edg-T3C7R14-DHP GTGTCGTAGACACACATCGCCATTAAAAAAACTGATAGCCCTAAAGTGTCGTAGACAC
Edg-T3C7R18-DHP GTGTCGTAGACACTTGATTAGTAATAACATTGTAGCAATACTTCTGTGTCGTAGACAC
Edg-T4C7R02-DHP GTGTCGTAGACACCGGGCGCTAGGGCGCTAAGAAAGCGAAAGGAGGTGTCGTAGACAC
Edg-T4C7R06-DHP GTGTCGTAGACACATCCTGTTTGATGGTGGCCCCAGCAGGCGAAAGTGTCGTAGACAC
Edg-T4C7R10-DHP GTGTCGTAGACACGTAACGCCAGGGTTTTAAGGCGATTAAGTTGGGTGTCGTAGACAC
Edg-T4C7R14-DHP GTGTCGTAGACACTTTAAATTGTAAACGTATTGTATAAGCAAATAGTGTCGTAGACAC
Edg-T4C7R18-DHP GTGTCGTAGACACAAATTTTTAGAACCCTTTCAACGCAAGGATAAGTGTCGTAGACAC



Table S38. Edge staples of tile b in design1 of the tail invader (Fig. 5A and fig. S8A).

Name Sequence
Edg-T1C7R00-2nt-Rec GGTGGCATCAATTCTAGGGCGCGAGCTGAA
Edg-T1C7R02-2nt-Rec TCCCAATTCTGCGAACCCATATAACAGTTG
Edg-T1C7R04-2nt-Rec ATTGCTCCTTTTGATATTAGAGAGTACCTT
Edg-T1C7R06-2nt-Rec CCATAAATCAAAAATCCAGAAAACGAGAAT
Edg-T1C7R08-2nt-Rec CGAGGCATAGTAAGAGACGCCAAAAGGAAT
Edg-T1C7R10-2nt-Rec GAAACACCAGAACGAGAGGCTTGCCCTGAC
Edg-T1C7R12-2nt-Rec CTGATAAATTGTGTCGAGATTTGTATCATC
Edg-T1C7R14-2nt-Rec GAACGAGGGTAGCAACGCGAAAGACAGCAT
Edg-T1C7R16-2nt-Rec GGTTTATCAGCTTGCTAGCCTTTAATTGTA
Edg-T1C7R18-2nt-Rec GGGATTTTGCTAAACAAATGAATTTTCTGT
Edg-T1C7R20-2nt-Rec ACAAACTACAACGCCTGAGTTTCGTCACCA
Edg-T2C7R00-2nt-Rec AGCCACCACCCTCATTGAACCGCCACCCTC
Edg-T2C7R02-2nt-Rec GAGAGGGTTGATATAAGCGGATAAGTGCCG
Edg-T2C7R04-2nt-Rec GTATAAACAGTTAATGTTGAGTAACAGTGC
Edg-T2C7R06-2nt-Rec GCAGGTCAGACGATTGTTGACAGGAGGTTG
Edg-T2C7R08-2nt-Rec TAGCGCGTTTTCATCGCTTTAGCGTCAGAC
Edg-T2C7R10-2nt-Rec GCGCCAAAGACAAAAGTTCATATGGTTTAC
Edg-T2C7R12-2nt-Rec CCGAAGCCCTTTTTAAAGCAATAGCTATCT
Edg-T2C7R14-2nt-Rec TTTTTTGTTTAACGTCTCCAAATAAGAAAC
Edg-T2C7R16-2nt-Rec AACCTCCCGACTTGCGGCGAGGCGTTTTAG
Edg-T2C7R18-2nt-Rec TAAACCAAGTACCGCATTCCAAGAACGGGT
Edg-T2C7R20-2nt-Rec AGATAAGTCCTGAACACCTGTTTATCAACA
Edg-T3C7R02-DHP GTGTCGTAGACACAGTAGGGCTTAATTGAAAAGCCAACGCTCAACGTGTCGTAGACAC
Edg-T3C7R06-DHP GTGTCGTAGACACAGTCAATAGTGAATTTTTAAGACGCTGAGAAGGTGTCGTAGACAC
Edg-T3C7R10-DHP GTGTCGTAGACACCAATATAATCCTGATTGATGATGGCAATTCATGTGTCGTAGACAC
Edg-T3C7R14-DHP GTGTCGTAGACACACATCGCCATTAAAAAAACTGATAGCCCTAAAGTGTCGTAGACAC
Edg-T3C7R18-DHP GTGTCGTAGACACTTGATTAGTAATAACATTGTAGCAATACTTCTGTGTCGTAGACAC
Edg-T4C7R02-DHP GTGTCGTAGACACCGGGCGCTAGGGCGCTAAGAAAGCGAAAGGAGGTGTCGTAGACAC
Edg-T4C7R06-DHP GTGTCGTAGACACATCCTGTTTGATGGTGGCCCCAGCAGGCGAAAGTGTCGTAGACAC
Edg-T4C7R10-DHP GTGTCGTAGACACGTAACGCCAGGGTTTTAAGGCGATTAAGTTGGGTGTCGTAGACAC
Edg-T4C7R14-DHP GTGTCGTAGACACTTTAAATTGTAAACGTATTGTATAAGCAAATAGTGTCGTAGACAC
Edg-T4C7R18-DHP GTGTCGTAGACACAAATTTTTAGAACCCTTTCAACGCAAGGATAAGTGTCGTAGACAC



Table S39. Edge staples of tile c in design1 of the tail invader (Fig. 5A and fig. S8A).

Name Sequence
Edg-T1C7R00-2nt-Rec GGTGGCATCAATTCTAGGGCGCGAGCTGAA
Edg-T1C7R02-2nt-Rec TCCCAATTCTGCGAACCCATATAACAGTTG
Edg-T1C7R04-2nt-Rec ATTGCTCCTTTTGATATTAGAGAGTACCTT
Edg-T1C7R06-2nt-Rec CCATAAATCAAAAATCCAGAAAACGAGAAT
Edg-T1C7R08-2nt-Rec CGAGGCATAGTAAGAGACGCCAAAAGGAAT
Edg-T1C7R10-2nt-Rec GAAACACCAGAACGAGAGGCTTGCCCTGAC
Edg-T1C7R12-2nt-Rec CTGATAAATTGTGTCGAGATTTGTATCATC
Edg-T1C7R14-2nt-Rec GAACGAGGGTAGCAACGCGAAAGACAGCAT
Edg-T1C7R16-2nt-Rec GGTTTATCAGCTTGCTAGCCTTTAATTGTA
Edg-T1C7R18-2nt-Rec GGGATTTTGCTAAACAAATGAATTTTCTGT
Edg-T1C7R20-2nt-Rec ACAAACTACAACGCCTGAGTTTCGTCACCA
Edg-T2C7R02-DHP GTGTCGTAGACACGAGAGGGTTGATATAAGCGGATAAGTGCCGTCGTGTCGTAGACAC
Edg-T2C7R06-DHP GTGTCGTAGACACGCAGGTCAGACGATTGTTGACAGGAGGTTGAGGTGTCGTAGACAC
Edg-T2C7R10-DHP GTGTCGTAGACACGCGCCAAAGACAAAAGTTCATATGGTTTACCAGTGTCGTAGACAC
Edg-T2C7R14-DHP GTGTCGTAGACACTTTTTTGTTTAACGTCTCCAAATAAGAAACGAGTGTCGTAGACAC
Edg-T2C7R18-DHP GTGTCGTAGACACTAAACCAAGTACCGCATTCCAAGAACGGGTATGTGTCGTAGACAC
Edg-T3C7R02-DHP GTGTCGTAGACACAGTAGGGCTTAATTGAAAAGCCAACGCTCAACGTGTCGTAGACAC
Edg-T3C7R06-DHP GTGTCGTAGACACAGTCAATAGTGAATTTTTAAGACGCTGAGAAGGTGTCGTAGACAC
Edg-T3C7R10-DHP GTGTCGTAGACACCAATATAATCCTGATTGATGATGGCAATTCATGTGTCGTAGACAC
Edg-T3C7R14-DHP GTGTCGTAGACACACATCGCCATTAAAAAAACTGATAGCCCTAAAGTGTCGTAGACAC
Edg-T3C7R18-DHP GTGTCGTAGACACTTGATTAGTAATAACATTGTAGCAATACTTCTGTGTCGTAGACAC
Edg-T4C7R02-DHP GTGTCGTAGACACCGGGCGCTAGGGCGCTAAGAAAGCGAAAGGAGGTGTCGTAGACAC
Edg-T4C7R06-DHP GTGTCGTAGACACATCCTGTTTGATGGTGGCCCCAGCAGGCGAAAGTGTCGTAGACAC
Edg-T4C7R10-DHP GTGTCGTAGACACGTAACGCCAGGGTTTTAAGGCGATTAAGTTGGGTGTCGTAGACAC
Edg-T4C7R14-DHP GTGTCGTAGACACTTTAAATTGTAAACGTATTGTATAAGCAAATAGTGTCGTAGACAC
Edg-T4C7R18-DHP GTGTCGTAGACACAAATTTTTAGAACCCTTTCAACGCAAGGATAAGTGTCGTAGACAC



Table S40. Edge staples of tile a in design2 of the tail invader (fig. S8B).

Name Sequence
Edg-T1C7R02-DHP GTGTCGTAGACACTCCCAATTCTGCGAACCCATATAACAGTTGATGTGTCGTAGACAC
Edg-T1C7R06-DHP GTGTCGTAGACACCCATAAATCAAAAATCCAGAAAACGAGAATGAGTGTCGTAGACAC
Edg-T1C7R10-DHP GTGTCGTAGACACGAAACACCAGAACGAGAGGCTTGCCCTGACGAGTGTCGTAGACAC
Edg-T1C7R14-DHP GTGTCGTAGACACGAACGAGGGTAGCAACGCGAAAGACAGCATCGGTGTCGTAGACAC
Edg-T1C7R18-DHP GTGTCGTAGACACGGGATTTTGCTAAACAAATGAATTTTCTGTATGTGTCGTAGACAC
Edg-T2C7R00-2nt-G1 GTAGCCACCACCCTCATTGAACCGCCACCCTCAG
Edg-T2C7R02-2nt-G1 ATGAGAGGGTTGATATAAGCGGATAAGTGCCGTC
Edg-T2C7R04-2nt-G1 TCGTATAAACAGTTAATGTTGAGTAACAGTGCCC
Edg-T2C7R06-2nt-G1 CGGCAGGTCAGACGATTGTTGACAGGAGGTTGAG
Edg-T2C7R08-2nt-G1 GCTAGCGCGTTTTCATCGCTTTAGCGTCAGACTG
Edg-T2C7R10-2nt-G1 GAGCGCCAAAGACAAAAGTTCATATGGTTTACCA
Edg-T2C7R12-2nt-G1 TACCGAAGCCCTTTTTAAAGCAATAGCTATCTTA
Edg-T2C7R14-2nt-G1 GATTTTTTGTTTAACGTCTCCAAATAAGAAACGA
Edg-T2C7R16-2nt-G1 TAAACCTCCCGACTTGCGGCGAGGCGTTTTAGCG
Edg-T2C7R18-2nt-G1 ATTAAACCAAGTACCGCATTCCAAGAACGGGTAT
Edg-T2C7R20-2nt-G1 AAAGATAAGTCCTGAACACCTGTTTATCAACAAT
Edg-T3C7R00-2nt-G2 ATGTAAAGTAATTCTGTCAAAGTACCGACAAAAG
Edg-T3C7R02-2nt-G2 ATAGTAGGGCTTAATTGAAAAGCCAACGCTCAAC
Edg-T3C7R04-2nt-G2 CGAATGGTTTGAAATACCCTTCTGACCTAAATTT
Edg-T3C7R06-2nt-G2 GAAGTCAATAGTGAATTTTTAAGACGCTGAGAAG
Edg-T3C7R08-2nt-G2 TATGAGCAAAAGAAGATGATTCATTTCAATTACC
Edg-T3C7R10-2nt-G2 CACAATATAATCCTGATTGATGATGGCAATTCAT
Edg-T3C7R12-2nt-G2 TGGTTATCTAAAATATCTAAAGGAATTGAGGAAG
Edg-T3C7R14-2nt-G2 AGACATCGCCATTAAAAAAACTGATAGCCCTAAA
Edg-T3C7R16-2nt-G2 CCTCGTCTGAAATGGATTACATTTTGACGCTCAA
Edg-T3C7R18-2nt-G2 TCTTGATTAGTAATAACATTGTAGCAATACTTCT
Edg-T3C7R20 AGGAACGGTACGCCAGTAAAGGGATTTTAGAC
Edg-T4C7R02-DHP GTGTCGTAGACACCGGGCGCTAGGGCGCTAAGAAAGCGAAAGGAGGTGTCGTAGACAC
Edg-T4C7R06-DHP GTGTCGTAGACACATCCTGTTTGATGGTGGCCCCAGCAGGCGAAAGTGTCGTAGACAC
Edg-T4C7R10-DHP GTGTCGTAGACACGTAACGCCAGGGTTTTAAGGCGATTAAGTTGGGTGTCGTAGACAC
Edg-T4C7R14-DHP GTGTCGTAGACACTTTAAATTGTAAACGTATTGTATAAGCAAATAGTGTCGTAGACAC
Edg-T4C7R18-DHP GTGTCGTAGACACAAATTTTTAGAACCCTTTCAACGCAAGGATAAGTGTCGTAGACAC



Table S41. Edge staples of tile b in design2 of the tail invader (fig. S8B).

Name Sequence
Edg-T1C7R00-2nt-Rec GGTGGCATCAATTCTAGGGCGCGAGCTGAA
Edg-T1C7R02-2nt-Rec TCCCAATTCTGCGAACCCATATAACAGTTG
Edg-T1C7R04-2nt-Rec ATTGCTCCTTTTGATATTAGAGAGTACCTT
Edg-T1C7R06-2nt-Rec CCATAAATCAAAAATCCAGAAAACGAGAAT
Edg-T1C7R08-2nt-Rec CGAGGCATAGTAAGAGACGCCAAAAGGAAT
Edg-T1C7R10-2nt-Rec GAAACACCAGAACGAGAGGCTTGCCCTGAC
Edg-T1C7R12-2nt-Rec CTGATAAATTGTGTCGAGATTTGTATCATC
Edg-T1C7R14-2nt-Rec GAACGAGGGTAGCAACGCGAAAGACAGCAT
Edg-T1C7R16-2nt-Rec GGTTTATCAGCTTGCTAGCCTTTAATTGTA
Edg-T1C7R18-2nt-Rec GGGATTTTGCTAAACAAATGAATTTTCTGT
Edg-T1C7R20-2nt-Rec ACAAACTACAACGCCTGAGTTTCGTCACCA
Edg-T2C7R00-2nt-Rec AGCCACCACCCTCATTGAACCGCCACCCTC
Edg-T2C7R02-2nt-Rec GAGAGGGTTGATATAAGCGGATAAGTGCCG
Edg-T2C7R04-2nt-Rec GTATAAACAGTTAATGTTGAGTAACAGTGC
Edg-T2C7R06-2nt-Rec GCAGGTCAGACGATTGTTGACAGGAGGTTG
Edg-T2C7R08-2nt-Rec TAGCGCGTTTTCATCGCTTTAGCGTCAGAC
Edg-T2C7R10-2nt-Rec GCGCCAAAGACAAAAGTTCATATGGTTTAC
Edg-T2C7R12-2nt-Rec CCGAAGCCCTTTTTAAAGCAATAGCTATCT
Edg-T2C7R14-2nt-Rec TTTTTTGTTTAACGTCTCCAAATAAGAAAC
Edg-T2C7R16-2nt-Rec AACCTCCCGACTTGCGGCGAGGCGTTTTAG
Edg-T2C7R18-2nt-Rec TAAACCAAGTACCGCATTCCAAGAACGGGT
Edg-T2C7R20-2nt-Rec AGATAAGTCCTGAACACCTGTTTATCAACA
Edg-T3C7R02-DHP GTGTCGTAGACACAGTAGGGCTTAATTGAAAAGCCAACGCTCAACGTGTCGTAGACAC
Edg-T3C7R06-DHP GTGTCGTAGACACAGTCAATAGTGAATTTTTAAGACGCTGAGAAGGTGTCGTAGACAC
Edg-T3C7R10-DHP GTGTCGTAGACACCAATATAATCCTGATTGATGATGGCAATTCATGTGTCGTAGACAC
Edg-T3C7R14-DHP GTGTCGTAGACACACATCGCCATTAAAAAAACTGATAGCCCTAAAGTGTCGTAGACAC
Edg-T3C7R18-DHP GTGTCGTAGACACTTGATTAGTAATAACATTGTAGCAATACTTCTGTGTCGTAGACAC
Edg-T4C7R02-DHP GTGTCGTAGACACCGGGCGCTAGGGCGCTAAGAAAGCGAAAGGAGGTGTCGTAGACAC
Edg-T4C7R06-DHP GTGTCGTAGACACATCCTGTTTGATGGTGGCCCCAGCAGGCGAAAGTGTCGTAGACAC
Edg-T4C7R10-DHP GTGTCGTAGACACGTAACGCCAGGGTTTTAAGGCGATTAAGTTGGGTGTCGTAGACAC
Edg-T4C7R14-DHP GTGTCGTAGACACTTTAAATTGTAAACGTATTGTATAAGCAAATAGTGTCGTAGACAC
Edg-T4C7R18-DHP GTGTCGTAGACACAAATTTTTAGAACCCTTTCAACGCAAGGATAAGTGTCGTAGACAC



Table S42. Edge staples of tile c in design2 of the tail invader (fig. S8B).

Name Sequence
Edg-T1C7R00-2nt-Rec GGTGGCATCAATTCTAGGGCGCGAGCTGAA
Edg-T1C7R02-2nt-Rec TCCCAATTCTGCGAACCCATATAACAGTTG
Edg-T1C7R04-2nt-Rec ATTGCTCCTTTTGATATTAGAGAGTACCTT
Edg-T1C7R06-2nt-Rec CCATAAATCAAAAATCCAGAAAACGAGAAT
Edg-T1C7R08-2nt-Rec CGAGGCATAGTAAGAGACGCCAAAAGGAAT
Edg-T1C7R10-2nt-Rec GAAACACCAGAACGAGAGGCTTGCCCTGAC
Edg-T1C7R12-2nt-Rec CTGATAAATTGTGTCGAGATTTGTATCATC
Edg-T1C7R14-2nt-Rec GAACGAGGGTAGCAACGCGAAAGACAGCAT
Edg-T1C7R16-2nt-Rec GGTTTATCAGCTTGCTAGCCTTTAATTGTA
Edg-T1C7R18-2nt-Rec GGGATTTTGCTAAACAAATGAATTTTCTGT
Edg-T1C7R20-2nt-Rec ACAAACTACAACGCCTGAGTTTCGTCACCA
Edg-T2C7R02-DHP GTGTCGTAGACACGAGAGGGTTGATATAAGCGGATAAGTGCCGTCGTGTCGTAGACAC
Edg-T2C7R06-DHP GTGTCGTAGACACGCAGGTCAGACGATTGTTGACAGGAGGTTGAGGTGTCGTAGACAC
Edg-T2C7R10-DHP GTGTCGTAGACACGCGCCAAAGACAAAAGTTCATATGGTTTACCAGTGTCGTAGACAC
Edg-T2C7R14-DHP GTGTCGTAGACACTTTTTTGTTTAACGTCTCCAAATAAGAAACGAGTGTCGTAGACAC
Edg-T2C7R18-DHP GTGTCGTAGACACTAAACCAAGTACCGCATTCCAAGAACGGGTATGTGTCGTAGACAC
Edg-T3C7R02-DHP GTGTCGTAGACACAGTAGGGCTTAATTGAAAAGCCAACGCTCAACGTGTCGTAGACAC
Edg-T3C7R06-DHP GTGTCGTAGACACAGTCAATAGTGAATTTTTAAGACGCTGAGAAGGTGTCGTAGACAC
Edg-T3C7R10-DHP GTGTCGTAGACACCAATATAATCCTGATTGATGATGGCAATTCATGTGTCGTAGACAC
Edg-T3C7R14-DHP GTGTCGTAGACACACATCGCCATTAAAAAAACTGATAGCCCTAAAGTGTCGTAGACAC
Edg-T3C7R18-DHP GTGTCGTAGACACTTGATTAGTAATAACATTGTAGCAATACTTCTGTGTCGTAGACAC
Edg-T4C7R02-DHP GTGTCGTAGACACCGGGCGCTAGGGCGCTAAGAAAGCGAAAGGAGGTGTCGTAGACAC
Edg-T4C7R06-DHP GTGTCGTAGACACATCCTGTTTGATGGTGGCCCCAGCAGGCGAAAGTGTCGTAGACAC
Edg-T4C7R10-DHP GTGTCGTAGACACGTAACGCCAGGGTTTTAAGGCGATTAAGTTGGGTGTCGTAGACAC
Edg-T4C7R14-DHP GTGTCGTAGACACTTTAAATTGTAAACGTATTGTATAAGCAAATAGTGTCGTAGACAC
Edg-T4C7R18-DHP GTGTCGTAGACACAAATTTTTAGAACCCTTTCAACGCAAGGATAAGTGTCGTAGACAC



Table S43. Edge staples of tile a in the reconfiguration of barrels to polymers (Fig. 7A and fig. S9).

Name Sequence
Edg-T1C7R02-DHP GTGTCGTAGACACTCCCAATTCTGCGAACCCATATAACAGTTGATGTGTCGTAGACAC
Edg-T1C7R06-DHP GTGTCGTAGACACCCATAAATCAAAAATCCAGAAAACGAGAATGAGTGTCGTAGACAC
Edg-T1C7R10-DHP GTGTCGTAGACACGAAACACCAGAACGAGAGGCTTGCCCTGACGAGTGTCGTAGACAC
Edg-T1C7R14-DHP GTGTCGTAGACACGAACGAGGGTAGCAACGCGAAAGACAGCATCGGTGTCGTAGACAC
Edg-T1C7R18-DHP GTGTCGTAGACACGGGATTTTGCTAAACAAATGAATTTTCTGTATGTGTCGTAGACAC
Edg-T2C7R00-2nt-G3 ACAGCCACCACCCTCATTGAACCGCCACCCTCAG
Edg-T2C7R02-2nt-G3 CTGAGAGGGTTGATATAAGCGGATAAGTGCCGTC
Edg-T2C7R04-2nt-G3 AAGTATAAACAGTTAATGTTGAGTAACAGTGCCC
Edg-T2C7R06-2nt-G3 AAGCAGGTCAGACGATTGTTGACAGGAGGTTGAG
Edg-T2C7R08-2nt-G3 AGTAGCGCGTTTTCATCGCTTTAGCGTCAGACTG
Edg-T2C7R10-2nt-G3 ATGCGCCAAAGACAAAAGTTCATATGGTTTACCA
Edg-T2C7R12-2nt-G3 CCCCGAAGCCCTTTTTAAAGCAATAGCTATCTTA
Edg-T2C7R14-2nt-G3 AGTTTTTTGTTTAACGTCTCCAAATAAGAAACGA
Edg-T2C7R16-2nt-G3 TTAACCTCCCGACTTGCGGCGAGGCGTTTTAGCG
Edg-T2C7R18-2nt-G3 ACTAAACCAAGTACCGCATTCCAAGAACGGGTAT
Edg-T2C7R20-2nt-G3 AGAGATAAGTCCTGAACACCTGTTTATCAACAAT
Edg-T3C7R08-2nt-G4 CATGAGCAAAAGAAGATGATTCATTTCAATTACC
Edg-T3C7R10-2nt-G4 GGCAATATAATCCTGATTGATGATGGCAATTCAT
Edg-T3C7R12-2nt-G4 GCGTTATCTAAAATATCTAAAGGAATTGAGGAAG
Edg-T3C7R14-2nt-G4 AAACATCGCCATTAAAAAAACTGATAGCCCTAAA
Edg-T3C7R16-2nt-G4 CCTCGTCTGAAATGGATTACATTTTGACGCTCAA
Edg-T3C7R18-2nt-G4 AGTTGATTAGTAATAACATTGTAGCAATACTTCT
Edg-T3C7R20-Q AGGAACGGTACGCCAGTAAAGGGATTTTAGAC/3IAbRQSp/
Edg-T4C7R02-DHP GTGTCGTAGACACCGGGCGCTAGGGCGCTAAGAAAGCGAAAGGAGGTGTCGTAGACAC
Edg-T4C7R06-DHP GTGTCGTAGACACATCCTGTTTGATGGTGGCCCCAGCAGGCGAAAGTGTCGTAGACAC
Edg-T4C7R10-DHP GTGTCGTAGACACGTAACGCCAGGGTTTTAAGGCGATTAAGTTGGGTGTCGTAGACAC
Edg-T4C7R14-DHP GTGTCGTAGACACTTTAAATTGTAAACGTATTGTATAAGCAAATAGTGTCGTAGACAC
Edg-T4C7R18-DHP GTGTCGTAGACACAAATTTTTAGAACCCTTTCAACGCAAGGATAAGTGTCGTAGACAC



Table S44. Edge staples of tile b in the reconfiguration of barrels to polymers (Fig. 7A and fig. S9).

Name Sequence
Edg-T3C7R00-2nt-Rec GTAAAGTAATTCTGTCAAAGTACCGACAAA
Edg-T3C7R02-2nt-Rec AGTAGGGCTTAATTGAAAAGCCAACGCTCA
Edg-T3C7R04-2nt-Rec AATGGTTTGAAATACCCTTCTGACCTAAAT
Edg-T3C7R06-2nt-Rec AGTCAATAGTGAATTTTTAAGACGCTGAGA
Edg-T3C7R08-2nt-Rec TGAGCAAAAGAAGATGATTCATTTCAATTA
Edg-T3C7R10-2nt-Rec CAATATAATCCTGATTGATGATGGCAATTC
Edg-T3C7R12-2nt-Rec GTTATCTAAAATATCTAAAGGAATTGAGGA
Edg-T3C7R14-2nt-Rec ACATCGCCATTAAAAAAACTGATAGCCCTA
Edg-T3C7R16-2nt-Rec TCGTCTGAAATGGATTACATTTTGACGCTC
Edg-T3C7R18-2nt-Rec TTGATTAGTAATAACATTGTAGCAATACTT
Edg-T3C7R20-2nt-Rec AGGAACGGTACGCCAGTAAAGGGATTTTAG
Edg-T4C7R00-F /5TYE563/GAGCACGTATAACGTGCTATGGTTGCTTTGAC
Edg-T4C7R02-2nt-Rec CGGGCGCTAGGGCGCTAAGAAAGCGAAAGG
Edg-T4C7R04-2nt-Rec ATCACCCAAATCAAGTGCCCACTACGTGAA
Edg-T4C7R06-2nt-Rec ATCCTGTTTGATGGTGGCCCCAGCAGGCGA
Edg-T4C7R08-2nt-Rec GCTCACTGCCCGCTTTACATTAATTGCGTT
Edg-T4C7R10-2nt-Rec GTAACGCCAGGGTTTTAAGGCGATTAAGTT
Edg-T4C7R12-2nt-Rec CGTTGGTGTAGATGGGGTAATGGGATAGGT
Edg-T4C7R14-2nt-Rec TTTAAATTGTAAACGTATTGTATAAGCAAA
Edg-T4C7R16-2nt-Rec GCCGGAGAGGGTAGCTTAGCTGATAAATTA
Edg-T4C7R18-2nt-Rec AAATTTTTAGAACCCTTTCAACGCAAGGAT
Edg-T4C7R20-2nt-Rec TAAGCAATAAAGCCTCAAAGAATTAGCAAA



Table S45. Edge staples of tile c in the reconfiguration of barrels to polymers (Fig. 7A and fig. S9).

Name Sequence
Edg-T1C7R02-DHP GTGTCGTAGACACTCCCAATTCTGCGAACCCATATAACAGTTGATGTGTCGTAGACAC
Edg-T1C7R06-DHP GTGTCGTAGACACCCATAAATCAAAAATCCAGAAAACGAGAATGAGTGTCGTAGACAC
Edg-T1C7R10-DHP GTGTCGTAGACACGAAACACCAGAACGAGAGGCTTGCCCTGACGAGTGTCGTAGACAC
Edg-T1C7R14-DHP GTGTCGTAGACACGAACGAGGGTAGCAACGCGAAAGACAGCATCGGTGTCGTAGACAC
Edg-T1C7R18-DHP GTGTCGTAGACACGGGATTTTGCTAAACAAATGAATTTTCTGTATGTGTCGTAGACAC
Edg-T2C7R02-DHP GTGTCGTAGACACGAGAGGGTTGATATAAGCGGATAAGTGCCGTCGTGTCGTAGACAC
Edg-T2C7R06-DHP GTGTCGTAGACACGCAGGTCAGACGATTGTTGACAGGAGGTTGAGGTGTCGTAGACAC
Edg-T2C7R10-DHP GTGTCGTAGACACGCGCCAAAGACAAAAGTTCATATGGTTTACCAGTGTCGTAGACAC
Edg-T2C7R14-DHP GTGTCGTAGACACTTTTTTGTTTAACGTCTCCAAATAAGAAACGAGTGTCGTAGACAC
Edg-T2C7R18-DHP GTGTCGTAGACACTAAACCAAGTACCGCATTCCAAGAACGGGTATGTGTCGTAGACAC
Edg-T3C7R00-2nt-G4 ATGTAAAGTAATTCTGTCAAAGTACCGACAAAAG
Edg-T3C7R02-2nt-G4 AAAGTAGGGCTTAATTGAAAAGCCAACGCTCAAC
Edg-T3C7R04-2nt-G4 ATAATGGTTTGAAATACCCTTCTGACCTAAATTT
Edg-T3C7R06-2nt-G4 TAAGTCAATAGTGAATTTTTAAGACGCTGAGAAG
Edg-T3C7R08-2nt-G4 CATGAGCAAAAGAAGATGATTCATTTCAATTACC
Edg-T3C7R10-2nt-G4 GGCAATATAATCCTGATTGATGATGGCAATTCAT
Edg-T3C7R12-2nt-G4 GCGTTATCTAAAATATCTAAAGGAATTGAGGAAG
Edg-T3C7R14-2nt-G4 AAACATCGCCATTAAAAAAACTGATAGCCCTAAA
Edg-T3C7R16-2nt-G4 CCTCGTCTGAAATGGATTACATTTTGACGCTCAA
Edg-T3C7R18-2nt-G4 AGTTGATTAGTAATAACATTGTAGCAATACTTCT
Edg-T3C7R20 AGGAACGGTACGCCAGTAAAGGGATTTTAGAC
Edg-T4C7R02-DHP GTGTCGTAGACACCGGGCGCTAGGGCGCTAAGAAAGCGAAAGGAGGTGTCGTAGACAC
Edg-T4C7R06-DHP GTGTCGTAGACACATCCTGTTTGATGGTGGCCCCAGCAGGCGAAAGTGTCGTAGACAC
Edg-T4C7R10-DHP GTGTCGTAGACACGTAACGCCAGGGTTTTAAGGCGATTAAGTTGGGTGTCGTAGACAC
Edg-T4C7R14-DHP GTGTCGTAGACACTTTAAATTGTAAACGTATTGTATAAGCAAATAGTGTCGTAGACAC
Edg-T4C7R18-DHP GTGTCGTAGACACAAATTTTTAGAACCCTTTCAACGCAAGGATAAGTGTCGTAGACAC
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