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Template sequence

GACGAAAGGGCCTCGTGATACGCCTATTTTTATAGGTTAATGTCATGATAATAATGGTTTCTTAGACGTCAGGTGGCACTTTTCGGGGAAATGTGCGCGGAACCCCTATTTGTTT
ATTTTTCTAAATACATTCAAATATGTATCCGCTCATGAGACAATAACCCTGATAAATGCTTCAATAATATTGAAAAAGGAAGAGTATGAGTATTCAACATTTCCGTGTCGCCCTT
ATTCCCTTTTTTGCGGCATTTTGCCTTCCTGTTTTTGCTCACCCAGAAACGCTGGTGAAAGTAAAAGATGCTGAAGATCAGTTGGGTGCACGAGTGGGTTACATCGAACTGGATC
TCAACAGCGGTAAGATCCTTGAGAGTTTTCGCCCCGAAGAACGTTTTCCAATGATGAGCACTTTTAAAGTTCTGCTATGTGGCGCGGTATTATCCCGTATTGACGCCGGGCAAGA
GCAACTCGGTCGCCGCATACACTATTCTCAGAATGACTTGGTTGAGTACTCACCAGTCACAGAAAAGCATCTTACGGATGGCATGACAGTAAGAGAATTATGCAGTGCTGCCATA
ACCATGAGTGATAACACTGCGGCCAACTTACTTCTGACAACGATCGGAGGACCGAAGGAGCTAACCGCTTTTTTGCACAACATGGGGGATCATGTAACTCGCCTTGATCGTTGGG
AACCGGAGCTGAATGAAGCCATACCAAACGACGAGCGTGACACCACGATGCCTGTAGCAATGGCAACAACGTTGCGCAAACTATTAACTGGCGAACTACTTACTCTAGCTTCCCG
GCAACAATTAATAGACTGGATGGAGGCGGATAAAGTTGCAGGACCACTTCTGCGCTCGGCCCTTCCGGCTGGCTGGTTTATTGCTGATAAATCTGGAGCCGGTGAGCGTGGGTCT
CGCGGTATCATTGCAGCACTGGGGCCAGATGGTAAGCCCTCCCGTATCGTAGTTATCTACACGACGGGGAGTCAGGCAACTATGGATGAACGAAATAGACAGATCGCTGAGATAG
GTGCCTCACTGATTAAGCATTGGTAACTGTCAGACCAAGTTTACTCATATATACTTTAGATTGATTTAAAACTTCATTTTTAATTTAAAAGGATCTAGGTGAAGATCCTTTTTGA
TAATCTCATGACCAAAATCCCTTAACGTGAGTTTTCGTTCCACTGAGCGTCAGACCCCGTAGAAAAGATCAAAGGATCTTCTTGAGATCCTTTTTTTCTGCGCGTAATCTGCTGC
TTGCAAACAAAAAAACCACCGCTACCAGCGGTGGTTTGTTTGCCGGATCAAGAGCTACCAACTCTTTTTCCGAAGGTAACTGGCTTCAGCAGAGCGCAGATACCAAATACTGTTC
TTCTAGTGTAGCCGTAGTTAGGCCACCACTTCAAGAACTCTGTAGCACCGCCTACATACCTCGCTCTGCTAATCCTGTTACCAGTGGCTGCTGCCAGTGGCGATAAGTCGTGTCT
TACCGGGTTGGACTCAAGACGATAGTTACCGGATAAGGCGCAGCGGTCGGGCTGAACGGGGGGTTCGTGCACACAGCCCAGCTTGGAGCGAACGACCTACACCGAACTGAGATAC
CTACAGCGTGAGCTATGAGAAAGCGCCACGCTTCCCGAAGGGAGAAAGGCGGACAGGTATCCGGTAAGCGGCAGGGTCGGAACAGGAGAGCGCACGAGGGAGCTTCCAGGGGGAA
ACGCCTGGTATCTTTATAGTCCTGTCGGGTTTCGCCACCTCTGACTTGAGCGTCGATTTTTGTGATGCTCGTCAGGGGGGCGGAGCCTATGGAAAAACGCCAGCAACGCGGCCTT
TTTACGGTTCCTGGCCTTTTGCTGGCCTTTTGCTCACATGTTCTTTCCTGCGTTATCCCCTGATTCTGTGGATAACCGTATTACCGCCTTTGAGTGAGCTGATACCGCTCGCCGC
AGCCGAACGACCGAGCGCAGCGAGTCAGTGAGCGAGGAAGCGGAAGAGCGCCCAATACGCAAACCGCCTCTCCCCGCGCGTTGGCCGATTCATTAATGCAGCTGGCACGACAGGT
TTCCCGACTGGAAAGCGGGCAGTGAGCGCAACGCAATTAATGTGAGTTAGCTCACTCATTAGGCACCCCAGGCTTTACACTTTATGCTTCCGGCTCGTATGTTGTGTGGAATTGT
GAGCGGATAACAATTTCACACAGGAAACAGCTATGACCATGATTACGCCAAGCTCCTCAGCAATTCACTGGCCGTCGTTTTACAACGTCGTGACTGGGAAAACCCTGGCGTTACC
CAACTTAATCGCCTTGCAGCACATCCCCCTTTCGCCAGCTGGCGTAATAGCGAAGAGGCCCGCACCGATCGCCCTTCCCAACAGTTGCGCAGCCTGAATGGCGAATGGCGCCTGA
TGCGGTATTTTCTCCTTACGCATCTGTGCGGTATTTCACACCGCATATGGTGCACTCTCAGTACAATCTGCTCTGATGCCGCATAGTTAAGCCAGCCCCGACACCCGCCAACACC
CGCTGACGCGCCCTGACGGGCTTGTCTGCTCCCGGCATCCGCTTACAGACAAGCTGTGACCGTCTCCGGGAGCTGCATGTGTCAGAGGTTTTCACCGTCATCACCGAAACGCGCG
A
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AN TANE N SUPPLEMENTARY INFORMATION

Staple sequences (coloured to match Fig. 1 of the manuscript).

Staple names indicate the position of the 5" and 3" end of each staple within the tile
(the helices are labeled 1 to 12 top to bottom and the bases are labeled 0 to 223 left
to right). This is labeling is consistent with the names generated by caDNAno.’ For
example, the staple in the top left of Fig. 1a is labeled 1[0]-2[0] while staple in the
top right is labeled 2[223]-1[223]. Staples on the left and right hand edges in Fig. 1a
have T, extensions at both ends (marked in bold below). This modification is
designed to suppress aggregation of tiles.

Standard Staple Set

Seam Staples
2[127]1-2[96]
3[96]-3[127]
4[127]1-4[96]
5[96]-5[127]
6[1271-6[96]
7[961-7[127]
8[127]1-8[96]
9[961-9[127]
10[127]1-10[96]
11[96]-11[127]

Body Staples

1[0]1-2[0]
1[32]1-2[32]
1[64]1-2[64]

2[143]-3[143]
2[159]-1[159]
2[175]-3[175]
2[191]-1[191]
2[207]-3[207]
2[223]-1[223]

3[0]-4(0]
3[16]1-2[16]
3[32]-4[32]
3[48]-2[48]
3[64]1-4[64]
3[80]1-2[80]

4[143]-5[143]
4[159]-3[159]
4[175]-5[175]
4[191]-3[191]
4[207]-5[207]
4[223]-3[223]

5[0]-6[0]

5[16]-4[16]
5[32]-6[32]
5[48]-4[48]
5[64]-6[64]
5[80]-4[80]

6[143]1-7[143]
6[159]-5[159]
6[175]-7[175]
6[191]-5[191]
6[207]-7[207]
6[223]-5[223]

7[0]1-8[0]

7[16]1-6[16]
7[32]1-8[32]
7[48]1-6[48]
7064]1-8[64]
7[(80]1-6[80]

8[143]1-9[143]
8[159]-7[159]
8[175]-9[175]
8[191]-8[191]
8[207]-9[207]
8[223]-7[223]

9[0]-10[0]
9[16]1-8[16]
9[32]-10[32]
9[48]-8[48]
9[64]-10[64]
9[80]1-8[80]

10[143]-11[143]
10[159]-9[159]
10[175]-11[175]
10[191]-9[191]
10[207]-11[207]
10[223]-9[223]
11[0]-12[0]
11[16]-10[16]
11[32]-12[32]
11[48]-10[48]
11[64]-12[64]
11[80]-10[80]
12[159]-11[159]
12[191]-11[191]
12([223]-11[223]

GGCGCGTCAGCGGGTGGTGCACCCAACTGAT
TCGATGTAACCCACTCTTGGCGGGTGTCGGG
GTGCTGCAAGGCGATTGCCATCCGTAAGATGC
ATTCTCTTACTGTCATAAGTTGGGTAACGCCA
TTGCGCTCACTGCCCGACGTTGTTGCCATTG
GTTAATAGTTTGCGCACTTTCCAGTCGGGAA
ACATGTGAGCAAAAGGCGTGTAGATAACTACG
TTGCCTGACTCCCCGTCCAGCAAAAGGCCAGG
GCCTTTCTCCCTTCGGCTGACGCTCAGTGGA
ATCTTTTCTACGGGGTGAAGCGTGGCGCTTT

TTTTTGAATACTCATACTCTGGCGACACGGAAATGTTTTT
ATTGAAGCATTTATCAGAAGGCAAAATGCCG
AGCGGATACATATTTGTTTCACCAGCGTTTCT
CAGACAAGCCCGTCAGGCTGGCTTAACTATGC
AAGCGGATGCCGGGAGACGTCTAAGAAACCA
TCACAGCTTGTCTGTGTACTGAGAGTGCACC
CAGCTCCCGGAGACGGAACCTATAAAAATAGG
AAACCTCTGACACATGTACCGCACAGATGCGT
TTTTTCGGTGATGACGGTGATTCGTCTCGCGCGTTTTTT
TTTTCCGCGCCACATAGCAGCAATACGGGATAATATTTT
AACTTTAAAAGTGCTCCAAAAAAGGGAATAAG
ATCATTGGAAAACGTTTATGCGGCGACCGAGT
CTTCGGGGCGAAAACGGGTGAGCAAAAACAG
TCTCAAGGATCTTACCAGTACTCAACCAAGT
GCTGTTGAGATCCAGTCTTCAGCATCTTTTAC
TGGCGAAAGGGGGATGGGTTTTCCCAGTCAC
TCGCTATTACGCCAGCGGCATCAGAGCAGATT
ATCGGTGCGGGCCTCTCGGCCAGTGAATTGCT
ACTGTTGGGAAGGGCGATATGCGGTGTGAAA
CATTCAGGCTGCGCATCATGGTCATAGCTGT
TTTTATCAGGCGCCATTCGCAAGGAGAAAATACCGCTTTT
TTTTTGCAAAAAAGCGGTTAATGATCCCCCATGTTGTTTT
GCTCCTTCGGTCCTCTGCTCTTGCCCGGCGT
CGATCGTTGTCAGAAGGCTCCGGTTCCCAAC
TAAGTTGGCCGCAGTGCATTCTGAGAATAGTG
TTATCACTCATGGTTAGTCACGCTCGTCGTTT
TGGCAGCACTGCATATTTTCTGTGACTGGTG
ACTCACATTAATTGCGACCTGTCGTGCCAGCT
CCTAATGAGTGAGCTAGACGTTGTAAAACGA
GTAAAGCCTGGGGTGCAACGCGCGGGGAGAG
GCCGGAAGCATAAAGTGAGGAGCTTGGCGTAA
TCCACACAACATACGAGGCGCTCTTCCGCTTC
TTTTGTTATCCGCTCACAATTTCCTGTGTGAAATTTTTT
TTTTCCGGAAGGGCCGAGCGCAATAAACCAGCCAGTTTT
CAGAAGTGGTCCTGCAGATCAAGGCGAGTTAC
ACTTTATCCGCCTCCAAGACCCACGCTCACCG
TCCAGTCTATTAATTGGTATGGCTTCATTCA
GTTGCCGGGAAGCTAGCATCTGGCCCCAGTG
AGTAAGTAGTTCGCCACTACAGGCATCGTGGT
ATAACGCAGGAAAGAAACCGTAAAAAGGCCG
TCCACAGAATCAGGGGGCATTAATGAATCGGC
GGCGGTAATACGGTTATCCATAGGCTCCGCCC
TATCAGCTCACTCAAAGCGGTTTGCGTATTG
GGCTGCGGCGAGCGGAAAAATCGACGCTCAA
TTTTCTGCGCTCGGTCGTTCCTCGCTCACTGACTCGTTTT
TTTTTAAAGTATATATGAGTAAGTTTTAAATCAATCTTTT
AAACTTGGTCTGACAGCTCCAGATTTATCAG
GTTACCAATGCTTAATTCTTCACCTAGATCC
CAGTGAGGCACCTATCCTGCAATGATACCGCG
TCAGCGATCTGTCTATAGGGATTTTGGTCATG
TTCGTTCATCCATAGATACGGGAGGGCTTAC
TACCGGATACCTGTCCCTCATAGCTCACGCTG
TTCCGACCCTGCCGCTCGTTGCTGGCGTTTT
TCGTGCGCTCTCCTGGTGTAGGTCGTTCGCT
CCCCCTGGAAGCTCCCCCCTGACGAGCATCAC
AAGATACCAGGCGTTTTGCACGAACCCCCCGT
TTTTACCCGACAGGACTATAGTCAGAGGTGGCGAATTTT
TTTTGATCCGGCAAACAAACGAGTTGGTAGCTCTTTTTT
CACCGCTGGTAGCGGTTTTTAAATTAAAAATG
GGTTTTTTTGTTTGCACGCTCTGCTGAAGCCA
AGCAGCAGATTACGCAGATTATCAAAAAGGA
GCAGAAAAAAAGGATCGCTACACTAGAAGAA
TCAAGAAGATCCTTTGACGAAAACTCACGTTA
GCAGCCACTGGTAACATAGGTATCTCAGTTCG
ACCCGGTAAGACACGACCAAGCTGGGCTGTG
TTTTGCCTTATCCGGTAACTTCAGCCCGACCGCTGCTTTT
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Edge Staples

1[16]-1[31]
1[48]-1[63]
1[80]-1[95]
1[96]-1[127]

1[128]-1[143]
1[160]-1[175]
1[192]-1[207]
12(31]-12[16]
12[63]-12[48]
12[95]-12[80]
12[127]1-12[96]
12[143]-12[128]
12[175]-12[160]
12[207]-12[192]

Half seam modification

Replace:

2[127]1-2[96]
4[127]-4[96]
6[127]-6[96]
8[127]-8[96]
10[127]1-10[96]

With:
2[111]1-2[96]
2[127]1-2[112]
4[111]1-4[96]
4[127]1-4[112]
6[111]1-6[96]
6[127]-6[112]
8[111]-8[96]

8[127]-8[112]
10[111]-10[96]
10[127]-10[112]

TCCTTTTTCAATATT

GGGTTATTGTCTCATG
AATGTATTTAGAAAA
ATAAACAAATAGGGGTTCCGCGCACATTTCCC
CGAAAAGTGCCACCTG
TTATTATCATGACATT
CGTATCACGAGGCCCT
GTTACCTTCGGAAAAA
CAGTATTTGGTATCTG
TGGTGGCCTAACTACG
GGTATGTAGGCGGTGCTACAGAGTTCTTGAAG
GGATTAGCAGAGCGA
CTTATCGCCACTGGCA
ATCGTCTTGAGTCCA

(Fig. 4b of the manuscript)

GGCGCGTCAGCGGGTGGTGCACCCAACTGAT
GTGCTGCAAGGCGATTGCCATCCGTAAGATGC
TTGCGCTCACTGCCCGACGTTGTTGCCATTG
ACATGTGAGCAAAAGGCGTGTAGATAACTACG
GCCTTTCTCCCTTCGGCTGACGCTCAGTGGA

GTGCACCCAACTGAT

GGCGCGTCAGCGGGTG
GCCATCCGTAAGATGC
GTGCTGCAAGGCGATT
ACGTTGTTGCCATTG

TTGCGCTCACTGCCCG
CGTGTAGATAACTACG
ACATGTGAGCAAAAGG
CTGACGCTCAGTGGA

GCCTTTCTCCCTTCGG

A short hairpin was introduced into staple 9[32]-10[32]:

9[32]-10[32]

Extended staples modification (Fig. 4c of the manuscript)

Replace:
7[96]-7[127]
1[481-1[63]
1[64]-2[64]

1[128]-1[143]
2[143]-3[143]
2[159]-1[159]
3[48]-2(48]

3[64]-4[64]

4[143]-5[143]
4[159]-3[159]

5[48]-4[48]
8[143]1-9[143]
9[48]-8[48]
9[64]-10[64]

10[143]-11[143]
10[159]-9[159]
11[48]-10[48]
11[64]-12[64]
12[63]-12[48]
12[143]-12[128]
12[159]-11[159]

With:

70961-7[111]
70112]-7[127]

1[48]-2[48]
2[159]-1[159]
3[48]-4[48]
4[159]-3[159]
5[48]-5[63]
5[128]-5[143]
8[63]-8[48]
8[143]-8[128]
9[48]-10[48]

10[159]-9[159]
11[48]-12[48]
12[159]-11[159]

NZHE N SUPPLEMENTARY INFORMATION

GTTACCAATGCTTAATtcctcttttgaggaacaagttttcttgtTCTTCACCTAGATCC

GTTAATAGTTTGCGCACTTTCCAGTCGGGAA

GGGTTATTGTCTCATG
AGCGGATACATATTTGTTTCACCAGCGTTTCT
CGAAAAGTGCCACCTG
CAGACAAGCCCGTCAGGCTGGCTTAACTATGC
AAGCGGATGCCGGGAGACGTCTAAGAAACCA
CTTCGGGGCGAAAACGGGTGAGCAAAAACAG
TCTCAAGGATCTTACCAGTACTCAACCAAGT
TGGCGAAAGGGGGATGGGTTTTCCCAGTCAC
TCGCTATTACGCCAGCGGCATCAGAGCAGATT
TAAGTTGGCCGCAGTGCATTCTGAGAATAGTG
ATAACGCAGGAAAGAAACCGTAAAAAGGCCG
CAGTGAGGCACCTATCCTGCAATGATACCGCG
TCAGCGATCTGTCTATAGGGATTTTGGTCATG
TACCGGATACCTGTCCCTCATAGCTCACGCTG
TTCCGACCCTGCCGCTCGTTGCTGGCGTTTT
AGCAGCAGATTACGCAGATTATCAAAAAGGA
GCAGAAAAAAAGGATCGCTACACTAGAAGAA
CAGTATTTGGTATCTG

GGATTAGCAGAGCGA
GCAGCCACTGGTAACATAGGTATCTCAGTTCG

GTTAATAGTTTGCGCA
CTTTCCAGTCGGGAA

GGGTTATTGTCTCATGAGCGGATACATATTTGTTTCACCAGCGTTTCTGGGTGAGCAAAAACAG
AAGCGGATGCCGGGAGCAGACAAGCCCGTCAGCGAAAAGTGCCACCTGACGTCTAAGAAACCA
CTTCGGGGCGAAAACTCTCAAGGATCTTACCAGTACTCAACCAAGTCATTCTGAGAATAGTG
TCGCTATTACGCCAGCTGGCGAAAGGGGGATGCTGGCTTAACTATGCGGCATCAGAGCAGATT

TAAGTTGGCCGCAGTG
GGGTTTTCCCAGTCAC
CTGCAATGATACCGCG
ATAACGCAGGAAAGA

CAGTGAGGCACCTATCTCAGCGATCTGTCTATAGGGATTTTGGTCATGAGATTATCAAAAAGGA
TTCCGACCCTGCCGCTTACCGGATACCTGTCCAACCGTAAAAAGGCCGCGTTGCTGGCGTTTT
AGCAGCAGATTACGCGCAGAAAAAAAGGATCGCTACACTAGAAGAACAGTATTTGGTATCTG
GCAGCCACTGGTAACAGGATTAGCAGAGCGACTCATAGCTCACGCTGTAGGTATCTCAGTTCG
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Alternate seam modification (Fig. 4d of the manuscript)

Replace:

3[96]-3[127]
5[96]-5[127]
70961-7[127]
9[96]1-9[127]
11[96]-11[127]

8[223]-7[223]
6[223]-5[223]
10[223]-9[223]

With:

3[96]-3[111]
3[112]-3[127]
5[96]-5[111]

5[112]-5[127]

7[96]1-7[111]
7[112]-7[127]
9[96]1-9[111]

9[112]-9[127]
11[96]-11[111]
11[112]-11[127]

5[208]-10[208]
7[208]-8[208]
9[208]-6[208]

TCGATGTAACCCACTCTTGGCGGGTGTCGGG
ATTCTCTTACTGTCATAAGTTGGGTAACGCCA
GTTAATAGTTTGCGCACTTTCCAGTCGGGAA
TTGCCTGACTCCCCGTCCAGCAAAAGGCCAGG
ATCTTTTCTACGGGGTGAAGCGTGGCGCTTT

CTGCGCTCGGTCGTTCCTCGCTCACTGACTCG
GTTATCCGCTCACAATTTCCTGTGTGAAATT
ACCCGACAGGACTATAGTCAGAGGTGGCGAA

TCGATGTAACCCACTC
TTGGCGGGTGTCGGG

ATTCTCTTACTGTCAT
AAGTTGGGTAACGCCA
GTTAATAGTTTGCGCA
CTTTCCAGTCGGGAA

TTGCCTGACTCCCCGT
CCAGCAAAAGGCCAGG
ATCTTTTCTACGGGGT
GAAGCGTGGCGCTTT

TTCCTGTGTGAAATTACCCGACAGGACTATA
CTCGCTCACTGACTCGCTGCGCTCGGTCGTTC
GTCAGAGGTGGCGAAGTTATCCGCTCACAAT

Long staple modification (Extended Data Fig. 4)

Replace:
10[207]-11[207]
12[223]-11[223]
12[207]1-12[192]
With:

10[207]-10[192]
11[192]-12[192]

AAGATACCAGGCGTTTTGCACGAACCCCCCGT
GCCTTATCCGGTAACTTCAGCCCGACCGCTGC

ATCGTCTTGAGTCCA

AAGATACCAGGCGTTT

TGCACGAACCCCCCGTTCAGCCCGACCGCTGCGCCTTATCCGGTAACTATCGTCTTGAGTCCA

NZE N SUPPLEMENTARY INFORMATION
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