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Supporting Information 1 | caDNAno designs and sequences of all nine structure 

All designs were performed in caDNAno and structures were folded in a thermocycler and purified using standard 
techniques. 

DNA sequences for all eleven structures, all with 3 Cy5 dyes on the core available in Supporting Table 1. 

1. p3024 scaffold sequence 
 
CCCGGTACCCAATTCGCCCTATAGTGAGTCGTATTACGCGCGCTCACTGGCCGTCGTTTTACAACGTCG
TGACTGGGAAAACCCTGGCGTTACCCAACTTAATCGCCTTGCAGCACATCCCCCTTTCGCCAGCTGGCG
TAATAGCGAAGAGGCCCGCACCGATCGCCCTTCCCAACAGTTGCGCAGCCTGAATGGCGAATGGGAC
GCGCCCTGTAGCGGCGCATTAAGCGCGGCGGGTGTGGTGGTTACGCGCAGCGTGACCGCTACACTTGC
CAGCGCCCTAGCGCCCGCTCCTTTCGCTTTCTTCCCTTCCTTTCTCGCCACGTTCGCCGGCTTTCCCCGT
CAAGCTCTAAATCGGGGGCTCCCTTTAGGGTTCCGATTTAGTGCTTTACGGCACCTCGACCCCAAAAA
ACTTGATTAGGGTGATGGTTCACGTAGTGGGCCATCGCCCTGATAGACGGTTTTTCGCCCTTTGACGTT
GGAGTCCACGTTCTTTAATAGTGGACTCTTGTTCCAAACTGGAACAACACTCAACCCTATCTCGGTCTA
TTCTTTTGATTTATAAGGGATTTTGCCGATTTCGGCCTATTGGTTAAAAAATGAGCTGATTTAACAAAA
ATTTAACGCGAATTTTAACAAAATATTAACGCTTACAATTTAGGTGGCACTTTTCGGGGAAATGTGCGC
GGAACCCCTATTTGTTTATTTTTCTAAATACATTCAAATATGTATCCGCTCATGAGACAATAACCCTGA
TAAATGCTTCAATAATATTGAAAAAGGAAGAGTATGAGTATTCAACATTTCCGTGTCGCCCTTATTCCC
TTTTTTGCGGCATTTTGCCTTCCTGTTTTTGCTCACCCAGAAACGCTGGTGAAAGTAAAAGATGCTGAA
GATCAGTTGGGTGCACGAGTGGGTTACATCGAACTGGATCTCAACAGCGGTAAGATCCTTGAGAGTTT
TCGCCCCGAAGAACGTTTTCCAATGATGAGCACTTTTAAAGTTCTGCTATGTGGCGCGGTATTATCCCG
TATTGACGCCGGGCAAGAGCAACTCGGTCGCCGCATACACTATTCTCAGAATGACTTGGTTGAGTACT
CACCAGTCACAGAAAAGCATCTTACGGATGGCATGACAGTAAGAGAATTATGCAGTGCTGCCATAACC
ATGAGTGATAACACTGCGGCCAACTTACTTCTGACAACGATCGGAGGACCGAAGGAGCTAACCGCTTT
TTTGCACAACATGGGGGATCATGTAACTCGCCTTGATCGTTGGGAACCGGAGCTGAATGAAGCCATAC
CAAACGACGAGCGTGACACCACGATGCCTGTAGCAATGGCAACAACGTTGCGCAAACTATTAACTGG
CGAACTACTTACTCTAGCTTCCCGGCAACAATTAATAGACTGGATGGAGGCGGATAAAGTTGCAGGAC
CACTTCTGCGCTCGGCCCTTCCGGCTGGCTGGTTTATTGCTGATAAATCTGGAGCCGGTGAGCGTGGGT
CTCGCGGTATCATTGCAGCACTGGGGCCAGATGGTAAGCCCTCCCGTATCGTAGTTATCTACACGACG
GGGAGTCAGGCAACTATGGATGAACGAAATAGACAGATCGCTGAGATAGGTGCCTCACTGATTAAGC
ATTGGTAACTGTCAGACCAAGTTTACTCATATATACTTTAGATTGATTTAAAACTTCATTTTTAATTTAA
AAGGATCTAGGTGAAGATCCTTTTTGATAATCTCATGACCAAAATCCCTTAACGTGAGTTTTCGTTCCA
CTGAGCGTCAGACCCCGTAGAAAAGATCAAAGGATCTTCTTGAGATCCTTTTTTTCTGCGCGTAATCTG
CTGCTTGCAAACAAAAAAACCACCGCTACCAGCGGTGGTTTGTTTGCCGGATCAAGAGCTACCAACTC
TTTTTCCGAAGGTAACTGGCTTCAGCAGAGCGCAGATACCAAATACTGTCCTTCTAGTGTAGCCGTAGT
TAGGCCACCACTTCAAGAACTCTGTAGCACCGCCTACATACCTCGCTCTGCTAATCCTGTTACCAGTGG
CTGCTGCCAGTGGCGATAAGTCGTGTCTTACCGGGTTGGACTCAAGACGATAGTTACCGGATAAGGCG
CAGCGGTCGGGCTGAACGGGGGGTTCGTGCACACAGCCCAGCTTGGAGCGAACGACCTACACCGAAC
TGAGATACCTACAGCGTGAGCTATGAGAAAGCGCCACGCTTCCCGAAGGGAGAAAGGCGGACAGGTA
TCCGGTAAGCGGCAGGGTCGGAACAGGAGAGCGCACGAGGGAGCTTCCAGGGGGAAACGCCTGGTAT
CTTTATAGTCCTGTCGGGTTTCGCCACCTCTGACTTGAGCGTCGATTTTTGTGATGCTCGTCAGGGGGG
CGGAGCCTATGGAAAAACGCCAGCAACGCGGCCTTTTTACGGTTCCTGGCCTTTTGCTGGCCTTTTGCT
CACATGTTCTTTCCTGCGTTATCCCCTGATTCTGTGGATAACCGTATTACCGCCTTTGAGTGAGCTGATA
CCGCTCGCCGCAGCCGAACGACCGAGCGCAGCGAGTCAGTGAGCGAGGAAGCGGAAGAGCGCCCAAT
ACGCAAACCGCCTCTCCCCGCGCGTTGGCCGATTCATTAATGCAGCTGGCACGACAGGTTTCCCGACT
GGAAAGCGGGCAGTGAGCGCAACGCAATTAATGTGAGTTAGCTCACTCATTAGGCACCCCAGGCTTTA
CACTTTATGCTTCCGGCTCGTATGTTGTGTGGAATTGTGAGCGGATAACAATTTCACACAGGAAACAG
CTATGACCATGATTACGCCAAGCGCGCAATTAACCCTCACTAAAGGGAACAAAAGCTGGAGCTCCACC
GCGGTGGCGGCCGCTCTAGAACTAGTGGATCCGTAAATCAATGACTTACGCGCACCGAAAGGTGCGTA
TTGTCTATAGCCCCCTCAGCCACGAATTCGTCTGACGACGACAAGACAAGCTTGCGTGTGAATTCCCTG
GCTTCTCCTGAGAAA 
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2. p7308 scaffold sequence 
 
AATGCTACTACTATTAGTAGAATTGATGCCACCTTTTCAGCTCGCGCCCCAAATGAAAATATAGCTAA
ACAGGTTATTGACCATTTGCGAAATGTATCTAATGGTCAAACTAAATCTACTCGTTCGCAGAATTGGG
AATCAACTGTTATATGGAATGAAACTTCCAGACACCGTACTTTAGTTGCATATTTAAAACATGTTGAGC
TACAGCATTATATTCAGCAATTAAGCTCTAAGCCATCCGCAAAAATGACCTCTTATCAAAAGGAGCAA
TTAAAGGTACTCTCTAATCCTGACCTGTTGGAGTTTGCTTCCGGTCTGGTTCGCTTTGAAGCTCGAATT
AAAACGCGATATTTGAAGTCTTTCGGGCTTCCTCTTAATCTTTTTGATGCAATCCGCTTTGCTTCTGACT
ATAATAGTCAGGGTAAAGACCTGATTTTTGATTTATGGTCATTCTCGTTTTCTGAACTGTTTAAAGCAT
TTGAGGGGGATTCAATGAATATTTATGACGATTCCGCAGTATTGGACGCTATCCAGTCTAAACATTTTA
CTATTACCCCCTCTGGCAAAACTTCTTTTGCAAAAGCCTCTCGCTATTTTGGTTTTTATCGTCGTCTGGT
AAACGAGGGTTATGATAGTGTTGCTCTTACTATGCCTCGTAATTCCTTTTGGCGTTATGTATCTGCATTA
GTTGAATGTGGTATTCCTAAATCTCAACTGATGAATCTTTCTACCTGTAATAATGTTGTTCCGTTAGTTC
GTTTTATTAACGTAGATTTTTCTTCCCAACGTCCTGACTGGTATAATGAGCCAGTTCTTAAAATCGCAT
AAGGTAATTCACAATGATTAAAGTTGAAATTAAACCATCTCAAGCCCAATTTACTACTCGTTCTGGTGT
TTCTCGTCAGGGCAAGCCTTATTCACTGAATGAGCAGCTTTGTTACGTTGATTTGGGTAATGAATATCC
GGTTCTTGTCAAGATTACTCTTGATGAAGGTCAGCCAGCCTATGCGCCTGGTCTGTACACCGTTCATCT
GTCCTCTTTCAAAGTTGGTCAGTTCGGTTCCCTTATGATTGACCGTCTGCGCCTCGTTCCGGCTAAGTA
ACATGGAGCAGGTCGCGGATTTCGACACAATTTATCAGGCGATGATACAAATCTCCGTTGTACTTTGTT
TCGCGCTTGGTATAATCGCTGGGGGTCAAAGATGAGTGTTTTAGTGTATTCTTTTGCCTCTTTCGTTTTA
GGTTGGTGCCTTCGTAGTGGCATTACGTATTTTACCCGTTTAATGGAAACTTCCTCATGAAAAAGTCTT
TAGTCCTCAAAGCCTCTGTAGCCGTTGCTACCCTCGTTCCGATGCTGTCTTTCGCTGCTGAGGGTGACG
ATCCCGCAAAAGCGGCCTTTAACTCCCTGCAAGCCTCAGCGACCGAATATATCGGTTATGCGTGGGCG
ATGGTTGTTGTCATTGTCGGCGCAACTATCGGTATCAAGCTGTTTAAGAAATTCACCTCGAAAGCAAG
CTGATAAACCGATACAATTAAAGGCTCCTTTTGGAGCCTTTTTTTTGGAGATTTTCAACGTGAAAAAAT
TATTATTCGCAATTCCTTTAGTTGTTCCTTTCTATTCTCACTCCGCTGAAACTGTTGAAAGTTGTTTAGC
AAAATCCCATACAGAAAATTCATTTACTAACGTCTGGAAAGACGACAAAACTTTAGATCGTTACGCTA
ACTATGAGGGCTGTCTGTGGAATGCTACAGGCGTTGTAGTTTGTACTGGTGACGAAACTCAGTGTTAC
GGTACATGGGTTCCTATTGGGCTTGCTATCCCTGAAAATGAGGGTGGTGGCTCTGAGGGTGGCGGTTC
TGAGGGTGGCGGTTCTGAGGGTGGCGGTACTAAACCTCCTGAGTACGGTGATACACCTATTCCGGGCT
ATACTTATATCAACCCTCTCGACGGCACTTATCCGCCTGGTACTGAGCAAAACCCCGCTAATCCTAATC
CTTCTCTTGAGGAGTCTCAGCCTCTTAATACTTTCATGTTTCAGAATAATAGGTTCCGAAATAGGCAGG
GGGCATTAACTGTTTATACGGGCACTGTTACTCAAGGCACTGACCCCGTTAAAACTTATTACCAGTACA
CTCCTGTATCATCAAAAGCCATGTATGACGCTTACTGGAACGGTAAATTCAGAGACTGCGCTTTCCATT
CTGGCTTTAATGAGGATTTATTTGTTTGTGAATATCAAGGCCAATCGTCTGACCTGCCTCAACCTCCTG
TCAATGCTGGCGGCGGCTCTGGTGGTGGTTCTGGTGGCGGCTCTGAGGGTGGTGGCTCTGAGGGTGGC
GGTTCTGAGGGTGGCGGCTCTGAGGGAGGCGGTTCCGGTGGTGGCTCTGGTTCCGGTGATTTTGATTAT
GAAAAGATGGCAAACGCTAATAAGGGGGCTATGACCGAAAATGCCGATGAAAACGCGCTACAGTCTG
ACGCTAAAGGCAAACTTGATTCTGTCGCTACTGATTACGGTGCTGCTATCGATGGTTTCATTGGTGACG
TTTCCGGCCTTGCTAATGGTAATGGTGCTACTGGTGATTTTGCTGGCTCTAATTCCCAAATGGCTCAAG
TCGGTGACGGTGATAATTCACCTTTAATGAATAATTTCCGTCAATATTTACCTTCCCTCCCTCAATCGGT
TGAATGTCGCCCTTTTGTCTTTGGCGCTGGTAAACCATATGAATTTTCTATTGATTGTGACAAAATAAA
CTTATTCCGTGGTGTCTTTGCGTTTCTTTTATATGTTGCCACCTTTATGTATGTATTTTCTACGTTTGCTA
ACATACTGCGTAATAAGGAGTCTTAATCATGCCAGTTCTTTTGGGTATTCCGTTATTATTGCGTTTCCTC
GGTTTCCTTCTGGTAACTTTGTTCGGCTATCTGCTTACTTTTCTTAAAAAGGGCTTCGGTAAGATAGCTA
TTGCTATTTCATTGTTTCTTGCTCTTATTATTGGGCTTAACTCAATTCTTGTGGGTTATCTCTCTGATATT
AGCGCTCAATTACCCTCTGACTTTGTTCAGGGTGTTCAGTTAATTCTCCCGTCTAATGCGCTTCCCTGTT
TTTATGTTATTCTCTCTGTAAAGGCTGCTATTTTCATTTTTGACGTTAAACAAAAAATCGTTTCTTATTT
GGATTGGGATAAATAATATGGCTGTTTATTTTGTAACTGGCAAATTAGGCTCTGGAAAGACGCTCGTT
AGCGTTGGTAAGATTCAGGATAAAATTGTAGCTGGGTGCAAAATAGCAACTAATCTTGATTTAAGGCT
TCAAAACCTCCCGCAAGTCGGGAGGTTCGCTAAAACGCCTCGCGTTCTTAGAATACCGGATAAGCCTT
CTATATCTGATTTGCTTGCTATTGGGCGCGGTAATGATTCCTACGATGAAAATAAAAACGGCTTGCTTG
TTCTCGATGAGTGCGGTACTTGGTTTAATACCCGTTCTTGGAATGATAAGGAAAGACAGCCGATTATTG
ATTGGTTTCTACATGCTCGTAAATTAGGATGGGATATTATTTTTCTTGTTCAGGACTTATCTATTGTTGA
TAAACAGGCGCGTTCTGCATTAGCTGAACATGTTGTTTATTGTCGTCGTCTGGACAGAATTACTTTACC
TTTTGTCGGTACTTTATATTCTCTTATTACTGGCTCGAAAATGCCTCTGCCTAAATTACATGTTGGCGTT
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GTTAAATATGGCGATTCTCAATTAAGCCCTACTGTTGAGCGTTGGCTTTATACTGGTAAGAATTTGTAT
AACGCATATGATACTAAACAGGCTTTTTCTAGTAATTATGATTCCGGTGTTTATTCTTATTTAACGCCTT
ATTTATCACACGGTCGGTATTTCAAACCATTAAATTTAGGTCAGAAGATGAAATTAACTAAAATATATT
TGAAAAAGTTTTCTCGCGTTCTTTGTCTTGCGATTGGATTTGCATCAGCATTTACATATAGTTATATAAC
CCAACCTAAGCCGGAGGTTAAAAAGGTAGTCTCTCAGACCTATGATTTTGATAAATTCACTATTGACTC
TTCTCAGCGTCTTAATCTAAGCTATCGCTATGTTTTCAAGGATTCTAAGGGAAAATTAATTAATAGCGA
CGATTTACAGAAGCAAGGTTATTCACTCACATATATTGATTTATGTACTGTTTCCATTAAAAAAGGTAA
TTCAAATGAAATTGTTAAATGTAATTAATTTTGTTTTCTTGATGTTTGTTTCATCATCTTCTTTTGCTCAG
GTAATTGAAATGAATAATTCGCCTCTGCGCGATTTTGTAACTTGGTATTCAAAGCAATCAGGCGAATCC
GTTATTGTTTCTCCCGATGTAAAAGGTACTGTTACTGTATATTCATCTGACGTTAAACCTGAAAATCTA
CGCAATTTCTTTATTTCTGTTTTACGTGCAAATAATTTTGATATGGTAGGTTCTAACCCTTCCATTATTC
AGAAGTATAATCCAAACAATCAGGATTATATTGATGAATTGCCATCATCTGATAATCAGGAATATGAT
GATAATTCCGCTCCTTCTGGTGGTTTCTTTGTTCCGCAAAATGATAATGTTACTCAAACTTTTAAAATTA
ATAACGTTCGGGCAAAGGATTTAATACGAGTTGTCGAATTGTTTGTAAAGTCTAATACTTCTAAATCCT
CAAATGTATTATCTATTGACGGCTCTAATCTATTAGTTGTTAGTGCTCCTAAAGATATTTTAGATAACC
TTCCTCAATTCCTTTCAACTGTTGATTTGCCAACTGACCAGATATTGATTGAGGGTTTGATATTTGAGGT
TCAGCAAGGTGATGCTTTAGATTTTTCATTTGCTGCTGGCTCTCAGCGTGGCACTGTTGCAGGCGGTGT
TAATACTGACCGCCTCACCTCTGTTTTATCTTCTGCTGGTGGTTCGTTCGGTATTTTTAATGGCGATGTT
TTAGGGCTATCAGTTCGCGCATTAAAGACTAATAGCCATTCAAAAATATTGTCTGTGCCACGTATTCTT
ACGCTTTCAGGTCAGAAGGGTTCTATCTCTGTTGGCCAGAATGTCCCTTTTATTACTGGTCGTGTGACT
GGTGAATCTGCCAATGTAAATAATCCATTTCAGACGATTGAGCGTCAAAATGTAGGTATTTCCATGAG
CGTTTTTCCTGTTGCAATGGCTGGCGGTAATATTGTTCTGGATATTACCAGCAAGGCCGATAGTTTGAG
TTCTTCTACTCAGGCAAGTGATGTTATTACTAATCAAAGAAGTATTGCTACAACGGTTAATTTGCGTGA
TGGACAGACTCTTTTACTCGGTGGCCTCACTGATTATAAAAACACTTCTCAGGATTCTGGCGTACCGTT
CCTGTCTAAAATCCCTTTAATCGGCCTCCTGTTTAGCTCCCGCTCTGATTCTAACGAGGAAAGCACGTT
ATACGTGCTCGTCAAAGCAACCATAGTACGCGCCCTGTAGCGGCGCATTAAGCGCGGCGGGTGTGGTG
GTTACGCGCAGCGTGACCGCTACACTTGCCAGCGCCCTAGCGCCCGCTCCTTTCGCTTTCTTCCCTTCCT
TTCTCGCCACGTTCGCCGGCTTTCCCCGTCAAGCTCTAAATCGGGGGCTCCCTTTAGGGTTCCGATTTA
GTGCTTTACGGCACCTCGACCCCAAAAAACTTGATTTGGGTGATGGTTCACGTAGTGGGCCATCGCCCT
GATAGACGGTTTTTCGCCCTTTGACGTTGGAGTCCACGTTCTTTAATAGTGGACTCTTGTTCCAAACTG
GAACAACACTCAACCCTATCTCGGGCTATTCTTTTGATTTATAAGGGATTTTGCCGATTTCGGAACCAC
CATCAAACAGGATTTTCGCCTGCTGGGGCAAACCAGCGTGGACCGCTTGCTGCAACTCTCTCAGGGCC
AGGCGGTGAAGGGCAATCAGCTGTTGCCCGTCTCACTGGTGAAAAGAAAAACCACCCTGGCGCCCAA
TACGCAAACCGCCTCTCCCCGCGCGTTGGCCGATTCATTAATGCAGCTGGCACGACAGGTTTCCCGACT
GGAAAGCGGGCAGTGAGCGCAACGCAATTAATGTGAGTTAGCTCACTCATTAGGCACCCCAGGCTTTA
CACTTTATGCTTCCGGCTCGTATGTTGTGTGGAATTGTGAGCGGATAACAATTTCACACAGGAAACAG
CTATGACCATGATTACGAATTCGAGCTCGGTACCCGGGGATCCTTATACGGGTACTAGCCATGCGTAT
ACGGTCGCTAGCGGACTTGCCTCGCTATCAAAGGTCTAGAGTCGACCTGCAGGCATGCAAGCTTGGCA
CTGGCCGTCGTTTTACAACGTCGTGACTGGGAAAACCCTGGCGTTACCCAACTTAATCGCCTTGCAGCA
CATCCCCCTTTCGCCAGCTGGCGTAATAGCGAAGAGGCCCGCACCGATCGCCCTTCCCAACAGTTGCG
CAGCCTGAATGGCGAATGGCGCTTTGCCTGGTTTCCGGCACCAGAAGCGGTGCCGGAAAGCTGGCTGG
AGTGCGATCTTCCTGAGGCCGATACTGTCGTCGTCCCCTCAAACTGGCAGATGCACGGTTACGATGCG
CCCATCTACACCAACGTGACCTATCCCATTACGGTCAATCCGCCGTTTGTTCCCACGGAGAATCCGACG
GGTTGTTACTCGCTCACATTTAATGTTGATGAAAGCTGGCTACAGGAAGGCCAGACGCGAATTATTTTT
GATGGCGTTCCTATTGGTTAAAAAATGAGCTGATTTAACAAAAATTTAATGCGAATTTTAACAAAATA
TTAACGTTTACAATTTAAATATTTGCTTATACAATCTTCCTGTTTTTGGGGCTTTTCTGATTATCAACCG
GGGTACATATGATTGACATGCTAGTTTTACGATTACCGTTCATCGATTCTCTTGTTTGCTCCAGACTCTC
AGGCAATGACCTGATAGCCTTTGTAGATCTCTCAAAAATAGCTACCCTCTCCGGCATTAATTTATCAGC
TAGAACGGTTGAATATCATATTGATGGTGATTTGACTGTCTCCGGCCTTTCTCACCCTTTTGAATCTTTA
CCTACACATTACTCAGGCATTGCATTTAAAATATATGAGGGTTCTAAAAATTTTTATCCTTGCGTTGAA
ATAAAGGCTTCTCCCGCAAAAGTATTACAGGGTCATAATGTTTTTGGTACAACCGATTTAGCTTTATGC
TCTGAGGCTTTATTGCTTAATTTTGCTAATTCTTTGCCTTGCCTGTATGATTTATTGGATGTT 
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GCTATCTGCTTACTTTTCTTAAAAAGGGCTTCGGTAAGATAGCTATTGCTATTTCATTGTTTCTTGCTCTTATTATTGGGCTTAACTCAATTCTTGTGGGTTATCTCTCTGATATTAGCGCTCAATTACCCTCTGACTTTGTTCAGGGTGTTCAGTTAATTCTCCCGTCTAATGCGCTTCCCTGTTTTTATGTTATTCTCTCTGTAAAGGCTGCTATTTTCATTTTTGACGTTAAACAAAAAATCGTTTCTTATTTGGATTGGGATAAATAATATGGCTGTTTATTTTGTAACTGGCAAATTAGGCTCTGGAAAGACGCTCGTTAGCGTTGGTAAGATTCAGGATAAAATTGTAGCTGGGTGCAAAATAGCAACTAATCTTGATTTAAGGCTTCAAAACCTCCCGCAAGTCGGGAGGTTCGCTAAAACGCCTCGCGTTCTTAGAATACCGGATAAGCCTTCTATATCTGATTTGCTTGCTATTGGGCGCGGTAATGATTCCTACGATGAAAATAAAAACGGCTTGCTTGTTCTCGATGAGTGCGGTACTTGGTTTAATACCCGT ATATGAGGGTTCTAAAAATTTTTATCCTTGCGTTGAAATAAAGGCTTCTCCCGCAAAAGTATTACAGGGTCATAATGTTTTTGGTACAACCGATTTAGCTTTATGCTCTGAGGCTTTATTGCTTAATTTTGCTAATTCTTTGCCTTGCCTGTATGATTTATTGGATGTTAATGCTACTACTATTAGTAGAATTGATGCCACCTTTTCAGCTCGCGCCCCAAATGAAAATATAGCTAAACAGGTTATTGACCATTTGCGAAATGTATCTAATGGTCAAACTAAATCTACTCGTTCGCAGAATTGGGAATCAACTGTTATATGGAATGAAACTTCCAGACACCGTACTTTAGTTGCATATTTAAAACATGTTGAGCTACAGCATTATATTCAGCAATTAAGCTCTAAGCCATCCGCAAAAATGACCTCTTATCAAAAGGAGCAATTAAAGGTACTCTCTAATCCTGACCTGTTGGAGTTTGCTTCCGGTCTGGTTCGCTTTGAAGCTCGAATTAAAACGCGATATTTGAAGTCTTTCGGGCTTCCTCTTAATCTTTTTGATGCAATCCGCTTTGCTTCTGACTATAATAGTCAGGGTAAAGACCTGATTTTTGATTTATGGTCATTCTCGTTTTCTGAACTGTTTAAAGCATTTGA
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AGTAACATGGAGCAGGTCGCGGATTTCGACACAATTTATCAGGCGATGATACAAATCTCCGTTGTACTTTGTTTCGCGCTTGGTATAATCGCTGGGGGTCAAAGATGAGTGTTTTAGTGTATTCTTTTGCCTCTTTCGTTTTAGGTTGGTGCCTTCGTAGTGGCATTACGTATTTTACCCGTTTAATGGAAACTTCCTCATGAAAAAGTCTTTAGTCCTCAAAGCCTCTGTAGCCGTTGCTACCCTCGTTCCGATGCTGTCTTTCGCTGCTGAGGGTGACGATCCCGCAAAAGCGGCCTTTAACTCCCTGCAAGCCTCAGCGACCGAATATATCGGTTATGCGTGGGCGATGGTTGTTGTCATTGTCGGCGCAACTATCGGTATCAAGCTGTTTAAGAAATTCACCTCGAAAGCAAGCTGATAAACCGATACAATTAAAGGCTCCTTTTGGAGCCTTTTTTTTGGAGATTTTCAACGTGAAAAAATTATTATTCGCAATTCCTTTAGTTGTTCCTTTCTATTCTCACTCCGCTGAAACTGTTGAAAGTTGTTTAGCAAAATCCCATACAGAAAATTCATTTACTAACGTCTGGAAAGACGACAAAACTTTAGATCGTTACGCTAACTATGAGGGCTGTCTGTGGAATGCTACAGGCGTTGTAGTTTGTACTGGTGACGAAACTCAGTGTTACGGTACATGGGTTCCTATTGGGCTTGCTATCCCTGAAAATGAGGGTGGTGGCTCTGAGGGTGGCGGTTCTGAGGGTGGCGGTTCTGAGGGTGGCGGTACTAAACCTCCTGAGTACGGTGATACACCTATTCCGGGCTATACTTATATCAACCCTCTCGACGGCACTTATCCGCCTGGTACTGAGCAAAACCCCGCTAATCCTAATCCTTCTCTTGAGGAGTCTCAGCCTCTTAATACTTTCATGTTTCAGAATAATAGGTTCCGAAATAGGCAGGGGGCATTAACTGTTTATACGGGCACTGTTACTCAAGGCACTGACCCCGTTAAAACTTATTACCAGTACACTCCTGTATCATCAAAAGCCATGTATGACGCTTACTGGAACGGTAAATTCAGAGACTGCGCTTTCCATTCTGGCTTTAATGAGGATTTATTTGTTTGTGAATATCAAGGCCAATCGTCTGACCTGCCTCAACCTCCTGTCAATGCTGGCGGCGGCTCTGGTGGTGGTTCTGGTGGCGGCTCTG

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

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

Illustration of L-thin_rod cadnano diagram. Arrows indicate 3’-end of DNA. Blue strand is scaffold strand;
gray and red strands are staple strands.

Frances Anastassacos
S5



0

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

0

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

0 7 14 21 28 35 42 49 56 63 70 77 84 91 98 105 112 119 126 133 140 147 154 161 168 175 182 189 196 203 210 217 224 231 238 245 252 259 266 273 280 287 294 301 308 315 322 329 336 343 350 357 364 371 378 385 392 399 406 413 420 427 434 441 448 455

0 7 14 21 28 35 42 49 56 63 70 77 84 91 98 105 112 119 126 133 140 147 154 161 168 175 182 189 196 203 210 217 224 231 238 245 252 259 266 273 280 287 294 301 308 315 322 329 336 343 350 357 364 371 378 385 392 399 406 413 420 427 434 441 448 455

5

4

11

6

3

0

10

7

2

1

9

8

15

14

22

21

16

13

23

20

17

12

19

18

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

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

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

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

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

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

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

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

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

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

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

TGATAGACGGTTTTTCGCCCTTTGACGTTGGAGTCCACGTTCTT GTACGCGCCCTGTAGCGGCGCATTAAGCGCGGCGGGTGTGGTGGTTACGCGCAGCGTGACCGCTACACTTGCCAGCGCCCTAGCGCCCGCTCCTTTCGCTTTCTTCCCTTCCTTTCTCGCCACGTTCGCCGGCTTTCCCCGTCAAGCTCTAAATCGGGGGCTCCCTTTAGGGTTCCGATTTAGTGCTTTACGGCACCTCGACCCCAAAAAACTTGATTTGGGTGATGGTTCACGTAGTGGGCCATCGCCC

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

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

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

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

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

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

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

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

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

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

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

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

AGAGACGGGATTGGGCGCCAGGGCCAACGC TAAAGAACTTTTGGGAATTAGAGGAATTATCGCCTGGCCCTG TTTGCGGGACCCTGAACAAAGTCCGCATTATACGCAGTATGT ATTTCTTACGTAGAAACCAATCAATAATATGATTAGTTGCTA TAAGAAAACATGTAAATGCTGATTCCGGCTCAGTAGGGCTTA AATAGATAAATTTGCACGTAAAAAAGGGTTTTTCATTTGAAT ATAAATACCGTCAGTATTAACACCAGCAGAATTAGACTTTAC AGAATCCTGAGAAGAAGGGATCTGAAATGGATT

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

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

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

ATACATGAGGGACAAAATCACCAGTATCGGTCATTGCAGCAA CAATTGAAAATAGGTAATTGAGCGCTTACCAGAACGTAGAAA ATTTAGAACGCGTCGGCTGTCTTTCCTCCGGTAACCCAGCTA AAACAGTGAATTATCCAATCGCAAGATAATTACAATCGCCAT TCGTACATCAATAATAAAGAAATTGCTCATTTCTTTTAATGG TTCACCTGATAGTGCAACAGTGCCACAAATATCTTCGACAAC TTTCCTCTTTATAATCAGTGAGAACAATATTGGCAGA

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

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

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

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

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

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

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

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

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

GGGAAACCTGTC GCTTTCCAGTC CTCACTGCCC TAAACAGTTAATGGGTCAGCG CCCTCAGAGCCACCCTCAGTA TAGAAAGGAACACAACTTTCA TGCGGGATCGTCTGAGGCTAA AGATTTGTATCATTATACCTT TTCAGTGAATAATTACCCAGG ATTCAACTAATGGATTCATCA CAGAAAACGAGATTGAATCAC TAGAGCTTAATTTTTGATATT CATTAACATCCAAGGTGGCCT CGGAGACAGTCATAGGTAAAG ATATTTAAATTGGCCCCAAGC ATCGTAACCGTGGGGATAGAA TGCTGCAGC

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

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

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

GTTTCCTCATTAAGAGGCTGAGACTCGTACCCACCCTCAGAG GAGGACATAAAAAAAAAGGCTCCAAATTCTCCGTAACACTGA ATTTCCTTGTTAGCCGGAACGAGGCGACTCTACAGAGGCTTT GGATTGCGGCACTATCATAACCCTCGACAATGAGATGGTTTA ATAAATCATAAGTACGGTGTCTGGAAGAGACAGAAGCAAAGC TTAACACCCTGCCGGAGAGGGTAGCTAATGAAGCCTCAGAGC GCCAATCGCACTCCAGCCAGCCAAATCAGCTCATTTT

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

GGTCAGACGATTGGCCGAAAGCGCAGTCTC CTAAAGTTTTATTAGGGAGAGGGTTGATATATACACCAGGCA ACCAACCTAATCGTATTGATACCGATAGTTTAACTACACGAT TTGGGAAGACAATAAGGTACAGACCAGGCGACAATGAAAGGC GCGAACCAGGTCATAAGAGGGGGTAATAGTAACTGAAGGACG AACGCAAGGAGCAACATTAGATACATTTCGGTCAAGATCAAA AATGTGAGCAATTACAGAATCGATGAACGGATAACCAATTTC TCGTCTGGCAACTGTTGGGAATCCTCAACATTA

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

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

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

Illustration of L-thick_rod cadnano diagram. Arrows indicate 3’-end of DNA. Blue strand is scaffold strand;
green and red strands are staple strands. 
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G C A A T T C C T T T A G T T G T T C C T T T C T A T T C T C A C T C C G C T G A A A C T G T T G A A A G T T G T T T A G C A A A A T C C C A T A C A G A A A A T T C A T T T A C T A A C G T C T G G A A A G A C G A C A A A A C T T T A G A T C G T T A C G C T A A C T A T G A G G G C T G T C T G

ACCGATACAATTAAAGGCTCCTTTTGGAGCCTTTTTTTTGGAGATTTTCAACGTGAAAAAATTATTATTC TGGAATGCTACAGGCGTTGTAGTTTGTACTGGTGACGAAACTCAGTGTTACGGTACATGGGTTCCTATTGGGCTTGC

T G T T G T C A T T G T C G G C G C A A C T A T C G G T A T C A A G C T G T T T A A G A A A T T C A C C T C G A A A G C A A G C T G A T A A T A T C C C T G A A A A T G A G G G T G G T G G C T C T G A G G G T G G C G G T T C T G A G G G T G G C G G T T C T G A G G G T G G C G G T A C T A A A C
CCGCAAAAGCGGCCTTTAACTCCCTGCAAGCCTCAGCGACCGAATATATCGGTTATGCGTGGGCGATGGT CTCCTGAGTACGGTGATACACCTATTCCGGGCTATACTTATATCAACCCTCTCGACGGCACTTATCCGCCTGGTACT

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

GTTGGTGCCTTCGTAGTGGCATTACGTATTTTACCCGTTTAATGGAAACTTCCTCATGAAAAAGTCTTTA GTTCCGAAATAGGCAGGGGGCATTAACTGTTTATACGGGCACTGTTACTCAAGGCACTGACCCCGTTAAAACTTATT

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

GGAGCAGGTCGCGGATTTCGACACAATTTATCAGGCGATGATACAAATCTCCGTTGTACTTTGTTT TCTGGCTTTAATGAGGATTTATTTGTTTGTGAATATCAAGGCCAATCGTCTGACCTGCCTCAACCTCCTGTCAATGCTGGC

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

TTGTCAAGATTACTCTTGATGAAGGTCAGCCAGCCTATGCGCCTGGTCTGTACACCGTTCATCTGTC TGAGGGAGGCGGTTCCGGTGGTGGCTCTGGTTCCGGTGATTTTGATTATGAAAAGATGGCAAACGCTAATAAGGGGGCTA

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

CACAATGATTAAAGTTGAAATTAAACCATCTCAAGCCCAATTTACTACTCGTTCTGGTGTTTCTCGT GCTATCGATGGTTTCATTGGTGACGTTTCCGGCCTTGCTAATGGTAATGGTGCTACTGGTGATTTTGCTGGCTCTAATTC

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

TCCTAAATCTCAACTGATGAATCTTTCTACCTGTAATAATGTTGTTCCGTTAGTTCGTTTTATTAAC CGGTTGAATGTCGCCCTTTTGTCTTTGGCGCTGGTAAACCATATGAATTTTCTATTGATTGTGACAAAATAAACTTATTC

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

AAAACTTCTTTTGCAAAAGCCTCTCGCTATTTTGGTTTTTATCGTCGTCTGGTAAACGAGGGTTATGATA GGAGTCTTAATCATGCCAGTTCTTTTGGGTATTCCGTTATTATTGCGTTTCCTCGGTTTCCTTCTGGTAACTTTGTT

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

CCTGATTTTTGATTTATGGTCATTCTCGTTTTCTGAACTGTTTAAAGCATTTGAGGGGGATTCAATGAAT GCTTAACTCAATTCTTGTGGGTTATCTCTCTGATATTAGCGCTCAATTACCCTCTGACTTTGTTCAGGGTGTTCAGT

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

CCTGACCTGTTGGAGTTTGCTTCCGGTCTGGTTCGCTTTGAAGCTCGAATTAAAACGCGATATTTGAAGT AAACAAAAAATCGTTTCTTATTTGGATTGGGATAAATAATATGGCTGTTTATTTTGTAACTGGCAAATTAGGCTCTG

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

GGAATGAAACTTCCAGACACCGTACTTTAGTTGCATATTTAAAACATGTTGAGCTACAGCATTATATTCA AGGCTTCAAAACCTCCCGCAAGTCGGGAGGTTCGCTAAAACGCCTCGCGTTCTTAGAATACCGGATAAGCCTTCTAT

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

AGTAGAATTGATGCCACCTTTTCAGCTCGCGCCCCAAATGAAAATATAGCTAAACAGGTTATTGAC GCGGTACTTGGTTTAATACCCGTTCTTGGAATGATAAGGAAAGACAGCCGATTATTGATTGGTTTCTACATGCTCGTAAAT

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

CTCCCGCAAAAGTATTACAGGGTCATAATGTTTTTGGTACAACCGATTTAGCTTTATGCTCTGAGGC GTTGTTTATTGTCGTCGTCTGGACAGAATTACTTTACCTTTTGTCGGTACTTTATATTCTCTTATTACTGGCTCGAAAAT

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

TCATATTGATGGTGATTTGACTGTCTCCGGCCTTTCTCACCCTTTTGAATCTTTACCTACACATTAC CTGGTAAGAATTTGTATAACGCATATGATACTAAACAGGCTTTTTCTAGTAATTATGATTCCGGTGTTTATTCTTATTTA

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

CTAGTTTTACGATTACCGTTCATCGATTCTCTTGTTTGCTCCAGACTCTCAGGCAATGACCTGATAG AAAGTTTTCTCGCGTTCTTTGTCTTGCGATTGGATTTGCATCAGCATTTACATATAGTTATATAACCCAACCTAAGCCGG

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

AAAATGAGCTGATTTAACAAAAATTTAATGCGAATTTTAACAAAATATTAACGTTTACAATTTAAATATT CGCTATGTTTTCAAGGATTCTAAGGGAAAATTAATTAATAGCGACGATTTACAGAAGCAAGGTTATTCACTCACATA

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

TCCCATTACGGTCAATCCGCCGTTTGTTCCCACGGAGAATCCGACGGGTTGTTACTCGCTCACATTTAAT TTGTTTCATCATCTTCTTTTGCTCAGGTAATTGAAATGAATAATTCGCCTCTGCGCGATTTTGTAACTTGGTATTCA

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

CGCTTTGCCTGGTTTCCGGCACCAGAAGCGGTGCCGGAAAGCTGGCTGGAGTGCGATCTTCCTGAGGCCG TGAAAATCTACGCAATTTCTTTATTTCTGTTTTACGTGCAAATAATTTTGATATGGTAGGTTCTAACCCTTCCATTA

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

AACGTCGTGACTGGGAAAACCCTGGCGTTACCCAACTTAATCGCCTTGCAGCACATCCCCCTTTCGCCAG TCCGCTCCTTCTGGTGGTTTCTTTGTTCCGCAAAATGATAATGTTACTCAAACTTTTAAAATTAATAACGTTCGGGC

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

GAATTCGAGCTCGGTACCCGGGGATCCTTATACGGGTACTAGCCATGCGTATACGGTCGCTAGCGG GCTCTAATCTATTAGTTGTTAGTGCTCCTAAAGATATTTTAGATAACCTTCCTCAATTCCTTTCAACTGTTGATTTGCCAA

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

AGCGCAACGCAATTAATGTGAGTTAGCTCACTCATTAGGCACCCCAGGCTTTACACTTTATGCTTCC TCTCAGCGTGGCACTGTTGCAGGCGGTGTTAATACTGACCGCCTCACCTCTGTTTTATCTTCTGCTGGTGGTTCGTTCGG

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

CAGCTGTTGCCCGTCTCACTGGTGAAAAGAAAAACCACCCTGGCGCCCAATACGCAAACCGCCTCTC GTATTCTTACGCTTTCAGGTCAGAAGGGTTCTATCTCTGTTGGCCAGAATGTCCCTTTTATTACTGGTCGTGTGACTGGT

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

TCGGGCTATTCTTTTGATTTATAAGGGATTTTGCCGATTTCGGAACCACCATCAAACAGGATTTTCG AATGGCTGGCGGTAATATTGTTCTGGATATTACCAGCAAGGCCGATAGTTTGAGTTCTTCTACTCAGGCAAGTGATGTTA

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

TGATAGACGGTTTTTCGCCCTTT AAAAACACTTCTCAGGATTCTGGCGTACCGTTCCTGTCTAAAATCCCTTTAATCGGCCTCCTGTTTAGCTCCCGCTCTGATTCTAACGAGGAAAGCACGTTATACGTGCTCGTCAAAGCAACCA

TAGAAAGGAACAACTAAA GTGAGAA ACAGTTTCAGCGGA GATTTTGCTAAACAACTTTCA TGTATGG GTAAATGAATTTTC TTGTCGTCTTTCCAGACGTTA TAAAGTT TTAGCGTAACGATC CTCATAG

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

CGATAGTTGCGCCG TTGATAC CTTAAACAGC ATTT GAGGTGA ATCAGCTTGCTTTC ACCCTCATTTTCAGGGATATT AGCCACC CAG ACCGCCACCCT CCTCAGA CTCAGAACCGCCAC CGCCACC
G C A T A A C C G A T A T A T T C G G T C G C T G A G G C T T G C A G G G A G T T A A A G G C C G C T T T T G C G G A G T A C C A G G C G G A T A A G T G C C G T C G A G A G G G T T G A T A T A A G T A T A G C C C G G A A T A G G T G T A T C A C C G T

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

GAAGATT AAAACAG AGCCCCA TCAGAAA TTGATAA ACCCCGG TGT CATA TGTCAAT TTTAACCTCA CCTT GAGACTA GGTCTGA AATCATA TTATCAA AGTGAAT AAT AGTC TGAGAAG AAGACGC

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

GTAGCCAGCTT CCTTCCT TAATTCGCGTCTGG TCAAAAA CCA TATTAACCAATAGGAACG AGTACATAAATCAA TGGAAAC CTTTTTTAA ATTAC CATTTGA ACATTTAACAATTT ATTAATT AAACAAA

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

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

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

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

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

CTTTGAT TCTAGAC GGTCGAC GCCTGCA CTTGCAT TGCCAAG CGGCCAG AAAACGA AATCCTTTGT ATTA AACTCGT ATTCGAC ACAAACA AGACTTT AAGTATT GATTTAG ATTTGAG ATAATAC

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

ACACAAC CAATTCC TTGTTATCCGCTCA TGTGAAA TTTCCTG ATAGCTG AGGTAATCATGGTC TCTGGTC ATCAATA ATATCAAACCCTCA ACCTCAA TTGCTGA CATCACC TCTAAAG TGAAAAA

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

TCGGCCA TAATGAA GCTGCAT CGTGCCA AACCTGT GGA GTCG CTTTCCA CTGCCCG CCATTAAAAATACA AACATCG TAA GCCC ACTGATA TGCGCGA TCTTTAA CTATTAG TGAATGG TTT ATAT

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

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

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

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

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

Illustration of L-block cadnano diagram. Arrows indicate 3’-end of DNA. Blue strand is scaffold strand;
orange and red strands are staple strands. 
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GGGCGCGGTAATGATTCCTACGATGAAAATAAAAACGGCTTGCTTGTTCTCGATGAG+CGGTACTTGGTTTAATACCCGTTCTTGGAATGATAAGGAAAGACAGCC+TTATTGATTGGTTTCTACATGCTCGTAAATTAGGATGGGATATTATTT+CTTGTTCAGGACTTATCTATTGTTGATAAACAGGCGCGTTCTGCATTA+TGAACATGTTGTTTATTGTCGTCGTCTGGACAGAATTACTTTACCTTT+TCGGTACTTTATATTCTCTTATTACTGGCTCGAAAATGCCTCTGCCTA+TTACATGTTGGCGTTGTTAAATATGGCGATTCTCAATTAAG+CTACTGTTGAGCGTTGGCTTTATACTGGTAAGAATTTGTATAACGCAT+GATACTAAACAGGCTTTTTCTAGTAATTATGATTCCGGTGTTTATTCT+TTTAACGCCTTATTTATCACACGGTCGGTATTTCAAACCATTAAATTT+GTCAGAAGATGAAATTAACTAAAATATATTTGAAAAAGTTTTCTCGCG+CTTTGTCTTGCGATTGGATTTGCATCAGCATTTACATATAGTTATATA+CCAACCTAAGCCGGAGGTTAAAAAGGTAGTCTCTCAGACCTATGATTT+ATAAATTCACTATTGACTCTTCTCAGCGTCTTAATCTAAGCTATCGCT+GTTTTCAAGGATTCTAAGGGAAAATTAATTAATAGCGACGATTTACAG+GCAAGGTTATTCACTCACATATATTGATTTATGTACTGTTTCCATTAA+AAGGTAATTCAAATGAAATTGTTAAATGTAATTAATTTTGTTTTCTTG+GTTTGTTTCATCATCTTCTTTTGCTCAGGTAATTGAAATGAATAATTC+CTCTGCGCGATTTTGTAACTTGGTATTCAAAGCAATCAGGCGAATCCGT+TTGTTTCTCCCGATGTAAAAGGTACTGTTACTGTATATTCATCTGAC+TAAACCTGAAAATCTACGCAATTTCTTTATTTCTGTTTTACGTGCAAA+ATTTTGATATGGTAGGTTCTAACCCTTCCATTATTCAGAAGTATAATC+AACAATCAGGATTATATTGATGAATTGCCATCATCTGATAATCAGGAA+TGATGATAATTCCGCTCCTTCTGGTGGTTTCTTTGTTCCGCAAAATGA+ATGTTACTCAAACTTTTAAAATTAATAACGTTCGGGCAAA
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AGCCTTCTATATCTGATTTGCTTGCTATT CGCCTCGCGTTCTTAGAATACCGGATA TCCCGCAAGTCGGGAGGTTCGCTAAAA CTAATCTTGATTTAAGGCTTCAAAACC AAATTGTAGCTGGGTGCAAAATAGCAA TCGTTAGCGTTGGTAAGATTCAGGATA CTGGCAAATTAGGCTCTGGAAAGACGC TAAATAATATGGCTGTTTATTTTGTAA AAAAATCGTTTCTTATTTGGATTGGGA TGCTATTTTCATTTTTGACGTTAAACA TTTTTATGTTATTCTCTCTGTAAAGGC AATTCTCCCGTCTAATGCGCTTCCCTG CTCTGACTTTGTTCAGGGTGTTCAGTT TCTCTCTGATATTAGCGCTCAATTACC TGGGCTTAACTCAATTCTTGTGGGTTA TATTTCATTGTTTCTTGCTCTTATTAT AAAGGGCTTCGGTAAGATAGCTATTGC GTTCGGCTATCTGCTTACTTTTCTTAA TTTCCTCGGTTTCCTTCTGGTAACTTT TCTTTTGGGTATTCCGTTATTATTGCG GTAATAAGGAGTCTTAATCATGCCAGT TATTTTCTACGTTTGCTAACATACTGC TTTTATATGTTGCCACCTTTATGTATG ACTTATTCCGTGGTGTCTTTGCGTTTC AATTTTCTATTGATTGTGACAAAATAA TTGTCTTTGGCGCTGGTAAACCATATG TCCCTCAATCGGTTGAATGTCGCCCTT AATAATTTCCGTCAATATTTACCTTCCC GTGACGGTGATAATTCACCTTTAATG GCTCTAATTCCCAAATGGCTCAAGTCG GTAATGGTGCTACTGGTGATTTTGCTG TTGGTGACGTTTCCGGCCTTGCTAATG ATTACGGTGCTGCTATCGATGGTTTCA AAGGCAAACTTGATTCTGTCGCTACTG ATGAAAACGCGCTACAGTCTGACGCTA ATAAGGGGGCTATGACCGAAAATGCCG TTGATTATGAAAAGATGGCAAACGCTA CCGGTGGTGGCTCTGGTTCCGGTGATT AGGGTGGCGGCTCTGAGGGAGGCGGTT GTGGTGGCTCTGAGGGTGGCGGTTCTG GTGGTGGTTCTGGTGGCGGCTCTGAGG CTCCTGTCAATGCTGGCGGCGGCTCTG GTTTGTGAATATCAAGGCCAATCGTCTGACCTGCCTCAAC
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CTTGATGAAGGTCAGCCAGCCTATGCGCCTGGTCTGTACACCGTTCATCTGTCC+TTTCAAAGTTGGTCAGTTCGGTTCCCTTATGATTGACCGTCTGCGCCT+TTCCGGCTAAGTAACATGGAGCAGGTCGCGGATTTCGACACAATTTAT+GGCGATGATACAAATCTCCGTTGTACTTTGTTTCGCGCTTGGTATAAT+CTGGGGGTCAAAGATGAGTGTTTTAGTGTATTCTTTTGCCTCTTTCGT+TAGGTTGGTGCCTTCGTAGTGGCATTACGTATTTTACCCGTTTAATGG+ACTTCCTCATGAAAAAGTCTTTAGTCCTCAAAGCCTCTGTA+CGTTGCTACCCTCGTTCCGATGCTGTCTTTCGCTGCTGAGGGTGACGA+CCGCAAAAGCGGCCTTTAACTCCCTGCAAGCCTCAGCGACCGAATATA+GGTTATGCGTGGGCGATGGTTGTTGTCATTGTCGGCGCAACTATCGGT+CAAGCTGTTTAAGAAATTCACCTCGAAAGCAAGCTGATAAACCGATAC+TTAAAGGCTCCTTTTGGAGCCTTTTTTTTGGAGATTTTCAACGTGAAA+ATTATTATTCGCAATTCCTTTAGTTGTTCCTTTCTATTCTCACTCCGC+AAACTGTTGAAAGTTGTTTAGCAAAATCCCATACAGAAAATTCATTTA+AACGTCTGGAAAGACGACAAAACTTTAGATCGTTACGCTAACTATGAG+CTGTCTGTGGAATGCTACAGGCGTTGTAGTTTGTACTGGTGACGAAAC+AGTGTTACGGTACATGGGTTCCTATTGGGCTTGCTATCCCTGAAAATG+GGTGGTGGCTCTGAGGGTGGCGGTTCTGAGGGTGGCGGTTCTGAGGGT+CGGTACTAAACCTCCTGAGTACGGTGATACACCTATTCCGGGCTATACT+TATCAACCCTCTCGACGGCACTTATCCGCCTGGTACTGAGCAAAACC+GCTAATCCTAATCCTTCTCTTGAGGAGTCTCAGCCTCTTAATACTTTC+GTTTCAGAATAATAGGTTCCGAAATAGGCAGGGGGCATTAACTGTTTA+CGGGCACTGTTACTCAAGGCACTGACCCCGTTAAAACTTATTACCAGT+ACTCCTGTATCATCAAAAGCCATGTATGACGCTTACTGGAACGGTAAA+CAGAGACTGCGCTTTCCATTCTGGCTTTAATGAGGATTTATTT

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

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

CGGTCCA AGAGTTGCAGCAAG TGGCCCTGAG GCC GATTGCCCTTCACC GACGGGCAACAGCT CTTTTCACCAGTGA TTT CAGGGTGGTT TGCGTATTGGGCGC GGGGAGAGGCGGTT GCCAACGCGC TCG GCTGCATTAATGAA AACCTGTCGTGCCA CTTTCCAGTCGGGA CCG CGCTCACTGC CATTAATTGCGTTG AGTGAGCTAACTCA GTGCCTAATG GGG AAAGTGTAAAGCCT CGAGCCGGAAGCAT TTCCACACAACATA AA TATCCGCTCAC CTGTGTGAAATTGT GTCATAGCTGTTTC CGTAATCATG ATT GGTACCGAGCTCGA TATAAGGATCCCCG ATGGCTAGTACCCG CGC CGACCGTATA GGCAAGTCCGCTAG ACCTTTGATAGCGA TCGACTCTAG AGG GCTTGCATGCCTGC ACGGCCAGTGCCAA GACGTTGTAAAACG CAC TTTTCCCAGT GGGTAACGCCAGGG AAGGCGATTAAGTT GATGTGCTGC GGG CCAGCTGGCGAAAG TCTTCGCTATTACG GATCGGTGCGGGCC GGC TGTTGGGAAG TCAGGCTGCGCAAC GCGCCATTCGCCAT ACCAGGCAAA GAA CGCTTCTGGTGCCG CAGCTTTCCGGCAC GATCGCACTCCAGC GAA TCGGCCTCAG GGACGACGACAGTA CTGCCAGTTTGAGG AACCGTGCAT CGT GTAGATGGGCGCAT TAGGTCACGTTGGT TGACCGTAATGGGA GAT ACAAACGGCG GATTCTCCGTGGGA GTAACAACCCGTCG ATGTGAGCGA TAA GCTTTCATCAACAT CCTTCCTGTAGCCA TAATTCGCGTCTGG AAA ACGCCATCAA TTTAACCAATAGGA AAATCAGCTCATTT GTT TTAAATTTTT TGTTAAAATTCGCA AAACGTTAATATTT TTTAAATTGT ATA GATTGTATAAGCAA CCCAAAAACAGGAA ATAATCAGAAAAGC TTG TGTACCCCGG GCATGTCAATCATA TAATCGTAAAACTA CGATGAACGG AAT GGAGCAAACAAGAG TTGCCTGAGAGTCT AGGCTATCAGGTCA CAA GAGAGATCTA GGGTAGCTATTTTT ATTAATGCCGGAGA TAGCTGATAA TTC ATGATATTCAACCG AAATCACCATCAAT GGCCGGAGACAGTC AAAAGGGTGAGAAA

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

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

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

Illustration of L-ring cadnano diagram. Arrows indicate 3’-end of DNA. Blue strand is scaffold strand;
grey and red strands are staple strands. 
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T G T T T C A G A A T A A T A G G T T C C G A A A T A G G C A G G G G G C A T T A A C T G T T T A T A C G G G C A C T G T T A C T C A A T G G A G T C C A C G T T C T T T A A T A G T G G A C T C T T G T T C C A A A C

CCTAATCCTTCTCTTGAGGAGTCTCAGCCTCTTAATACTTTCA TGGAACAACACTCAACCCTATCTCGGGCTATTCTTTTGATTTATAAGGGATTTTGCCGATTTCGG

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

ATCAAGGCCAATCGTCTGACCTGCCTCAACCTCCTGTCAATGCTGGCG CTCTAAATCGGGGGCTCCCTTTAGGGTTCCGATTTAGTGC

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

GGCACTGACCCCGTTAAAACTTATTACCAGTACACTCCTGTATCATCAAAAGCCATGTATGACGCTTACTGGAACGGTAAATTCAGAGACTG TTTCGCCCTTTGACGT

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

TTCTCAGGATTCTGGCGTACCGTTCCTGTCTAAAATCCCTTTAATCGGCCTCCTGTTTAGCTCC CGTGACCGCTACACTTGCCAGCGCCCTAGCGCCCGCTCCTTTCG

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

AAATCTCAACTGATGAATCTTTCTACCTGTAATAATGTTGTTCCGTTA ATTCTCGTTTTCTGAACTGTTTAAAGCATTTGAGGGGGAT

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

CCCCCTCTGGCAAAACTTCTTTTGCAAAAGCCTCTCGCTATTTTGGTTTTTATCGTCGTCTGGTAAACGAGGGTTATGATAGTGTTGCTCTTACTATGCCTCGTAATT

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

TTTATTCTTATTTAACGCCTTATTTATCACACGGTCGGTATTTCAAACCATTAAATTTAGGTCA GGAGGTTAAAAAGGTAGTCTCTCAGACCTATGATTTTGATAAAT

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

TTCTGACTATAATAGTCAGGGTAAAGACCTGATTTTTGATTTATGGTC TATGGAATGAAACTTCCAGACACCGTACTTTAGTTGCATA

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

ACCTCTTATCAAAAGGAGCAATTAAAGGTACTCTCTAATCCTGACCTGTTGGAGTTTGCTTCCGGTCTGGTTCGCTTTGAAGCTCGAATTAAAACGCGATATTTGAAG

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

TTAGGATGGGATATTATTTTTCTTGTTCAGGACTTATCTATTGTTGATAAACAGGCGCGTTCTG TACATGTTGGCGTTGTTAAATATGGCGATTCTCAATTAAGCCCT

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

ACAATTTCACACAGGAAACAGCTATGACCATGATTACGAATTCGAGCT GGGCCAGGCGGTGAAGGGCAATCAGCTGTTGCCCGTCTCA

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

ATTCATTAATGCAGCTGGCACGACAGGTTTCCCGACTGGAAAGCGGGCAGTGAGCGCAACGCAATTAATGTGAGTTAGCTCACTCATTAGGCACCCCAGGCTTTACAC

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

GCTCGTTAGCGTTGGTAAGATTCAGGATAAAATTGTAGCTGGGTGCAAAATAGCAACTAATCTT GGTAATGATTCCTACGATGAAAATAAAAACGGCTTGCTTGTTCT

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

GGGCTATACTTATATCAACCCTCTCGACGGCACTTATCCGCCTGGTAC CAGAAAATTCATTTACTAACGTCTGGAAAGACGACAAAAC

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

GGTGACGAAACTCAGTGTTACGGTACATGGGTTCCTATTGGGCTTGCTATCCCTGAAAATGAGGGTGGTGGCTCTGAGGGTGGCGGTTCTGAGGGTGGCGGTTCTGAG

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

TACGGTCGCTAGCGGACTTGCCTCGCTATCAAAGGTCTAGAGTCGACCTGCAGGCATGCAAGCT AGGCCCGCACCGATCGCCCTTCCCAACAGTTGCGCAGCCTGAAT

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

CCGATGTAAAAGGTACTGTTACTGTATATTCATCTGACGTTAAACCTG TCAAGGATTCTAAGGGAAAATTAATTAATAGCGACGATTT

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

TCAAATGAAATTGTTAAATGTAATTAATTTTGTTTTCTTGATGTTTGTTTCATCATCTTCTTTTGCTCAGGTAATTGAAATGAATAATTCGCCTCTGCGCGATTTTGT

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

CTCCCTGCAAGCCTCAGCGACCGAATATATCGGTTATGCGTGGGCGATGGTTGTTGTCATTGTC CGTGAAAAAATTATTATTCGCAATTCCTTTAGTTGTTCCTTTCT

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

GTTTGTAAAGTCTAATACTTCTAAATCCTCAAATGTATTATCTATTGA AAAATCTACGCAATTTCTTTATTTCTGTTTTACGTGCAAA

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

TATATTGATGAATTGCCATCATCTGATAATCAGGAATATGATGATAATTCCGCTCCTTCTGGTGGTTTCTTTGTTCCGCAAAATGATAATGTTACTCAAACTTTTAAA

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

AGGGTTCTATCTCTGTTGGCCAGAATGTCCCTTTTATTACTGGTCGTGTGACTGGTGAATCTGC CAAGGCCGATAGTTTGAGTTCTTCTACTCAGGCAAGTGATGTTA

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

ATGGTCAAACTAAATCTACTCGTTCGCAGAATTGGGAATCAACTGTTA AAAAATTTTTATCCTTGCGTTGAAATAAAGGCTTCTCCCG

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

ATTGCTTAATTTTGCTAATTCTTTGCCTTGCCTGTATGATTTATTGGATGTTAATGCTACTACTATTAGTAGAATTGATGCCACCTTTTCAGCTCGCGCCCCAAATGA

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

TTAGATAACCTTCCTCAATTCCTTTCAACTGTTGATTTGCCAACTGACCAGATATTGATTGAGG TTTTATCTTCTGCTGGTGGTTCGTTCGGTATTTTTAATGGCGAT

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

AAAATTTAATGCGAATTTTAACAAAATATTAACGTTTACAATTTAAAT AGCTGGCTGGAGTGCGATCTTCCTGAGGCCGATACTGTCG

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

CATTACGGTCAATCCGCCGTTTGTTCCCACGGAGAATCCGACGGGTTGTTACTCGCTCACATTTAATGTTGATGAAAGCTGGCTACAGGAAGGCCAGACGCGAATTAT

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

ACTGGTATAATGAGCCAGTTCTTAAAATCGCATAAGGTAATTCACAATGATTAAAGTTGAAATT GTTCTTGTCAAGATTACTCTTGATGAAGGTCAGCCAGCCTATGC

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

TGACGTTTCCGGCCTTGCTAATGGTAATGGTGCTACTGGTGATTTTGC GCGGCTCTGGTGGTGGTTCTGGTGGCGGCTCTGAGGGTGG

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

GGTTCCGGTGATTTTGATTATGAAAAGATGGCAAACGCTAATAAGGGGGCTATGACCGAAAATGCCGATGAAAACGCGCTACAGTCTGACGCTAAAGGCAAACTTGAT

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

TTATCAACCGGGGTACATATGATTGACATGCTAGTTTTACGATTACCGTTCATCGATTCTCTTG ATGGTGATTTGACTGTCTCCGGCCTTTCTCACCCTTTTGAATCT

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

TCTTAATCATGCCAGTTCTTTTGGGTATTCCGTTATTATTGCGTTTCC TGGCTCTAATTCCCAAATGGCTCAAGTCGGTGACGGTGAT

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

GCCCTTTTGTCTTTGGCGCTGGTAAACCATATGAATTTTCTATTGATTGTGACAAAATAAACTTATTCCGTGGTGTCTTTGCGTTTCTTTTATATGTTGCCACCTTTA

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

TTTTCTTAAAAAGGGCTTCGGTAAGATAGCTATTGCTATTTCATTGTTTCTTGCTCTTATTATT TTTTATGTTATTCTCTCTGTAAAGGCTGCTATTTTCATTTTTGA

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

TCCTCAAAGCCTCTGTAGCCGTTGCTACCCTCGTTCCGATGCTGTCTT CGGTTCCCTTATGATTGACCGTCTGCGCCTCGTTCCGGCT

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

GTACTTTGTTTCGCGCTTGGTATAATCGCTGGGGGTCAAAGATGAGTGTTTTAGTGTATTCTTTTGCCTCTTTCGTTTTAGGTTGGTGCCTTCGTAGTGGCATTACGT

TGAAACA GGAACCTATTATTC CTATTTC CCCCTGC TTAATGC TAAACAG TAACAGTGCCCGTA CATTGAG TGGACTC AAGAACG

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

TTGCTCA CGGGGTT TTATTAG GAAAATCCTGTTTGATGGTGG AGCAGGC TTGCCCC CGCTGGT CAGCAAGCGGTCCA AGAGTTG

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

GAAAGCG CAGAATG TTAAAGC ATCCTCA CAAATAA TCACAAA AGGTGCCGTAAAAT GGGGTCG GTTTTTT AAATCAA ATCACCC

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

CAGAGCG TTCCTCGTTAGAAT ACGTGCT ACGTATA GACGAGC TTGCTTT GGCGCGTACTATGG GCTACAG ATGCGCC GCGCTTA

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

AGAGTCT GAGTAAA GGCCACC AGGTGTTTTTATAATCAGTGA GGAAGAA AAGGAAG GGCGAGA AAGCCGGCGAACGT ACGGGGA

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

CAAAAGG ATAACGC CAGATAC ACTAATG ACATTCA GAATACC AATATTCATTGAAG CGTCATA GCGGAAT CAATACT TAGCGTC

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

CATCTTC ATTTTAGTTAATTT CAAATAT ACTTTTT CGAGAAA AAGAACG CCAATCGCAAGACA TGCAAAT ATGCTGA TATGTAA

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

TAGTATC GCCTGTT AGAAAAA GACACCGGAATCATAATTACT CAATAGT GAAGAGT ACGCTGA TAGCTTAGATTAAG ATAGCGA

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

CGAAAGA GGAAGCC ATTAAGA CAAAAAG ATTGCAT AAAGCGG ACATGTTTTAAAGC TAGCTCA AATGCTG TGAATAT TAATTGC

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

GCTAATG AAACAACATGTTCA CGACAAT CAGACGA TTCTGTC AAAGTAA TACCGACAAAAGGT TATAAAG AAGAGAA CAGTAAT

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

CTGTCTT TAATCGG CAATCAA GTTTTACGAGCATGTAGAAAC CTCAACA GCCAACG GTATAAA ACAAATTCTTACCA GCGTTAT

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

GCATAAA GCCGGAA CATACGA CACACAA ACAATTC TCCGCTC TCTTTTCACCAGTA TGGTTTT GCCAGGG ATTGGGC TTTGCGT

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

TTAAATC GAGGTTTTGAAGCC CTTGCGG CTCCCGA AGCGAAC GCGTTTT TCTAAGAACGCGAG CCGGTAT GGCTTAT TATAGAA

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

TAAACAG TACAAAA TGCCAGT CGGTCTTTCCAGAGCCTAATT CACTCAT AGTACCG TAAACCA CCAAGAACGGGTAT TATCATT

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

CGCCACC TTAGTAC AGGAGGT CGTACTC GTATCAC AATAGGT TAACGATCTAAAGG GTTAGCG CCTCATA AGACAGC ATTCCAC

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

AGTGCCA GTAAAACGACGGCC CGACGTT CCAGTCA GGTTTTC ACGCCAG GATTAAGTTGGGTA GCAAGGC ATGTGCT AAGGGGG

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

GGTACCG ATCCCCG TATAAGG CCTACGCATGGCTAGTACCCG CCATTCG CAAAGCG AACCAGG CTTCTGGTGCCGGA GGCACCG

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

CCAAGTT TTGAATA GATTGCT TTCGCCT TAACGGA GAAACAA CCTTGCTTCTGTGA TGAATAA ATGTGAG TCAATAT ACATAAA

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

TTGCGCC CTTGATACCGATAG TAAACAG AATTTCT CGAGGTG TTGCTTT ATCGGTTTATCAGC TAATTGT GAGCCTT CCAAAAG

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

GCAGCGA ACCCTCA GATCGTC ATTTAAAGGCCGCTTTTGCGG AGTGAGA TCAGCGG AACAGTT GCTAAACAACTTTC GGATTTT

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

TATTAAT CGAACGT CTTTGCC TTAAATC ACTCGTA TTCGACA ATATCAAAATTAAA ACCTACC GGTTAGA ATGGAAG CTGAATA

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

TACATTG TGAAATGGATTATT AATCGTC GACGCTC ACATTTT AATACCT AAAACGCTCATGGA AACAGGA CCATTGC CCGCCAG

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

ACAATAT GGCACAG AATACGT AATCTGACCTGAAAGCGTAAG GATTAGT CTTCTTT AGCAATA AAATTAACCGTTGT ATCACGC

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

TATATTT GTTTAGC ATAACCT ATGGTCA TTCGCAA GATACAT GTAATACTTTTGTA TGACCCT AACATTA TACCAAA TCGGTTG

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

ATCAAAC GCTGAACCTCAAAT TCACCTT TAAAGCA AAAAATC GCAAATG GCTGAGAGCCAGCA GTGCCAC TGCAACA CACCGCC

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

AGAGCCG ATAGATT ACAACTA ACAATATCTTTAGGAGCACTA CCCTAAA CTGATAG GCGCGAA TATTAGTCTTTAAT GAATGGC

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

ATCAAAA GAACGCC CCAATAG TTTTTAA AGCTCAT TTAAATC TTGAGGGGACGATG TGCCAGT GTGCATC CGTAACC GGCGCAT

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

ATGGTTT AAATTGGGCTTGAG GAGTAGT CCAGAAC AGAAACA CCTGACG TGAATAAGGCTTGC CATTCAG AGCTGCT GTAACAA

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

AACGAAC TTAATAA ATCTACG GCCAGGACGTTGGGAAGAAAA AGACCAG GGTGTAC GATGAAC TTTGAAAGAGGACA GACCAAC

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

CGACAGA TCAGTAG ACCGTAA TAGCAGC CCATCGA AATGAAA CCCTCAGAGCCACC ACCGCCA CCTCAGA CCGCCAC CTCAGAG

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

GAGCAAA TGCCTGAGAGTCTG AGGTCAT GGCTATC CTACAAA GAGAGAT GGGTAGCTATTTTT CCGGAGA ATTAATG CTGATAA

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

AGCAAAT TTGTATA AGGAAGA AATCAGAAAAGCCCCAAAAAC TGTAGGT AGTAATG ATGCCTG ATATTTTAAATGCA CCCTCAT

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

ACATACA AGAAAAT CAAACGT ATGTTAG ACGCAGT CCTTATT TAAAGGTGAATTCT TATTCAT CGGAAAT ATATTGA AAGGTAA

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

TAAGCCC CACAAGAATTGAGT GATAACC TCAGAGA GCTAATA ATTGAGC AAAGTCAGAGGGTA CCTGAAC TGAACAC AATTAAC

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

AAACCGA CAGAAGG AAGTTAC CGGTAAGCAGATAGCCGAACA TGTTTAA GATTTTT AAGAAAC ATCCCAATCCAAAT ATTATTT

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

GTAAAAT TAAACGG TTTCCAT GAGGAAG TTTTCAT AAAGACT TCCATGTTACTTCT GACCTGC AATCCGC GTGTCGA ATAAATT

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

Illustration of L-octahedron cadnano diagram. Arrows indicate 3’-end of DNA. Blue strand is scaffold strand;
green, orange and red strands are staple strands. 
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C A G T C C C G T T C T C G A G T G T G C C C A C T T G C C C T C A A T T C G G G C C C G T C A T C G T C T C A T A T C C T C A G C A A C T G C G G G G G G C G A C T G G C T A C C G C T G C T A C C C A G A T A T C A C C G C A C T C G T G G G C A A G A T A T A T G T G G T C C G G G A T G G G C G G T G C G C G G C C C A C A G G G T C A A T A G C C G T C G C C T C A C C C G A C T T A G A A C C G C T A G C C T C G G C C G C G C A T T T A C A C C T T G G T C C A C G G T C C A G C A C C A T G G T C C C G T A C C C T C A C T C G C C A T T G G C A C A A C T C C T G A A C A A G G C G C C C A G T G C A G T C G A C G T C C G A C T A G A G C T G C T G T G C G T C C C G T T G C G T G A G T T A G G C C C T A C C C T C G G T G C C G A G T C C C T A G A C G C T G G G C C A G T A C G G C C A C C G C T C G G A T T A T C C A C A G A T T A T G G C G C G A G G C C T T G A G C C G C A T G C G C T A C G T C T T G G C C T C C T A C C C T C G C G

CGCCA+TTC TCCATTT TTTTTCATTTGCTGCTGGCTC CCGCTCCTTCTG+GGTTTCTT TTGAAATGAATAATTCGCCTC GTTATATAACCC+CCTAAGCC ATGTTGGCGTTGTTAAATATG GATGAAAATAAA+CGGCTTGC TTGACGTTAAACAAAAAATCG ATGCCAGTTCTT+GGGTATTC TACTGGTGATTTTGCTGGCTC GCGGCGGCTCTG+GGTGGTTC TTGAGGAGTCTCAGCCTCTTA GATCGTTACGCT+CTATGAGG TCGGTTATGCGTGGGCGATGG AGGCGATGATAC+ATCTCCGT ACCATCTCAAGCCCAATTTAC ACTTCTTTTGCA+AGCCTCTC CCTGACCTGTTGGAGTTTGCT TAATGCTACTAC+TTAGTAGA TTTATCAGCTAGAACGGTTGA GAAGGCCAGACG+AATTATTT CGCACCGATCGCCCTTCCCAA TATGTTGTGTGG+TTGTGAGC TTTCGCCTGCTGGGGCAAACC GCCGG

C C C + C A A G C T A A A T A A T + G C G T G G C A C T G T G + T T A G A T G T T C C G C + A A T G A G A T A A T T T + G C G A T T T T G T A A T + G G T A A G G A G G T T A + A A G G T A C A T A T A G + A T T C T C A A T T A A T + A T T A C T T G T T C T C + T G A G T T T C C T A C T + C T T A T T T G G A T T T + C A T T T C G T T A T T A + G C G T T C T T A A T C T + T T C C C A A A T G G C A + G G T G C T G G T G G C G + T C T G A A A T G C T G A + C T T T C A T G T T T C T + T T C T C G C T G T C T G + G A A T G A A C T T T A T + T T G T C A T T G T C G C + A T A T A T G T A C T T T + T T C G C A T T T A T C T + T C G T T C T G G T G T G + A T T A A G C T A T T T T + T T T T T T G G C A A A T + G G T C T G G T T C G C T + C T A A T A T T G A T G C + C C T T T T G G A T G T A + T C A T A T T G A T G G G + A T T A A T T G A T G G C + T C C T A G C T A C A G C + T T G C G C A G C C T G A + A G G C C G G A T A A C A + T T C A C C G G C T C G A + G T G G A C C G C T T G A + A G G A T C T T T C
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TCTAA+CGG GCCAATG TGCAGGCGGTGTTA AGGTGAT TAATG+ACTCAAAC ATATGAT CTTGGTATTCAAAG CTTTTGC AGTCT+CAGACCTA AGCATTT GCCCTACTGTTGAG CTCTGCC GCGGT+TTGGTTTA GTAATGA GGGATAAATAATAT CTGCTAT TCCTC+TTTCCTTC AAGGAGT TCAAGTCGGTGACG TAATGGT GGGTG+GGCTCTGA TCCTGTC AGAATAATAGGTTC ATCCTAA CTACA+CGTTGTAG ACGACAA GCGCAACTATCGGT CAGCGAC GCTTG+ATAATCGC CGACACA TTCTCGTCAGGGCA TAAAGTT ATCGT+TCTGGTAA CCCCCTC TTTGAAGCTCGAAT AAGGTAC TCAGC+GCGCCCCA GATTTAT TGATTTGACTGTCT CCTCTCC TTGGT+AAAAATGA AAAGCTG AATGGCGAATGGCG AATAGCG ACAGG+ACAGCTAT ATGCTTC CTGCAACTCTCTCA ACCATCA GGGCT
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ATTTA+GCT TGACTGG CCTCTGTTTTATCT ATTTGAG CGTTC+GCAAAGGA TCTGATA GTTATTGTTTCTCC TTGTTTC CACTA+GACTCTTC ATTGGAT GGTAAGAATTTGTA CTGGCTC ATGAT+GGAAAGAC TGCTATT AACTGGCAAATTAG TTCTCTC GCTAT+GCTTACTT ACATACT TAATGAATAATTTC CGTTTCC GGGTG+GGCTCTGA GACCTGC GCATTAACTGTTTA AGCAAAA AAACT+GTGTTACG TAACGTC AAATTCACCTCGAA ACTCCCT AGTGT+TAGTGTAT CAGGTCG ATGAGCAGCTTTGT GTAATTC GTGTT+TCTTACTA ACATTTT GAAGTCTTTCGGGC CAAAAGG AAACA+TTATTGAC TGCCTTG CTTTTGAATCTTTA CTCAAAA ATTTA+GCGAATTT ATTTAAT GGCACCAGAAGCGG TTCGCCA TTCGA+TCGGTACC AGGCTTT GGGCAATCAGCTGT GCCGATT TTACG
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AAAAC+GAT TATTACT TTCGGTATTTTTAA GATTGAG CGAAT+TTTGTAAA ATGAATT TGTTACTGTATATT TTGTTTT AAGCT+CGCTATGT TTCTTTG TAAACAGGCTTTTT TATATTC GGTTT+ACATGCTC ATATCTG TCGTTAGCGTTGGT CCTGTTT TCGGT+GATAGCTA TTCTACG TCCCTCCCTCAATC TGGTTTC TGGTG+TCTGGTTC AAGGCCA TCAAGGCACTGACC ATCCGCC TTGGG+TGCTATCC GAAAATT CGATACAATTAAAG CAAAAGC GTTTT+GTTGGTGC TAAGTAA AATGAATATCCGGT TTAAAAT TTTGG+TTATGTAT GCTATCC TTGATGCAATCCGC AAAATGA TCTAA+GTCAAACT TTTTGCT GGCATTGCATTTAA AGCCTTT GTTTA+ATTTAAAT TGTTACT TGGAGTGCGATCTT GCAGCAC GGGTA+AGCCATGC TCATTAG TGAAAAGAAAAACC TTTATAA TTGGG
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TGGGC+TCG CAGAATG GCTATCAGTTCGCG AACTGAC ATCCT+AATGTATT TCAGGAT CTGAAAATCTACGC TAAATGT GGGAA+TTAATTAA AAAGTTT CCGGTGTTTATTCT CTTTTGT ATATT+TTTTCTTG CGGATAA ATTGTAGCTGGGTG CGTCTAA TTCTT+TCTTATTA TTTATGT TTTTGTCTTTGGCG CGGTGCT TGAAA+ATGGCAAA TGTTTGT ACCAGTACACTCCT CTCTCGA GTGGC+TGAGGGTG CAAAATC TTTTTTTTGGAGAT AGGGTGA ACGTA+TTACCCGT CGCCTCG TCTTGATGAAGGTC ATAATGA GTGGT+TCCTAAAT CCGCAGT AATAGTCAGGGTAA TCTAAGC CAGAA+GGGAATCA GCTTTAT TAAAAATTTTTATC AGGCAAT CTTCC+TTTTTGGG AGAATCC GTCGTCGTCCCCTC CAACTTA CGGAC+GCCTCGCT GTGAGTT ACGCAAACCGCCTC GGGCTAT CCCTG
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CCCTT+ACG CTATCTC GCCATTCAAAAATA AACTGTT TAATC+TTAGTTGT TATAATC GTTTTACGTGCAAA TTCAAAT GAAGC+GGTTATTC AAAATAT TTATCACACGGTCG ACAGAAT TTGTT+TAAACAGG CGTTCTT TCTTGATTTAAGGC TTCAGTT TTCTT+GGGTTATC TATATGT AATTTTCTATTGAT TGTCGCT TATGA+GAAAATGC AATGAGG ATGTATGACGCTTA ATACTTA GCGGT+TGAGGGTG TGAAAGT ATTATTATTCGCAA TGTCTTT TCATG+AAAGTCTT TGATTGA CTGGTCTGTACACC AACGTCC TTTCT+CTGTAATA TATTTAT TTTATGGTCATTCT ATTCAGC GAAAC+CCAGACAC CTTTATG AGGCTTCTCCCGCA TTGCTCC AACCG+GTACATAT GTTTGTT CGGTTACGATGCGC AACCCTG TCGAC+GCAGGCAT GCAACGC CGATTCATTAATGC ACTCAAC TTGGA
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TAGTG+CTC ATTCTTACGCTTTCAGGTCAG TATTT+GATAACCTTCCTCAA AGGTTCTAACCCTTCCATTAT TTTAT+ACTGTTTCCATTAAA AAATTTAGGTCAGAAGATGAA CTGAA+TGTTGTTTATTGTCG AAGTCGGGAGGTTCGCTAAAA CTCAA+ACCCTCTGACTTTGT TTATTCCGTGGTGTCTTTGCG ACAGT+GACGCTAAAGGCAAA CAGAGACTGCGCTTTCCATTC CTGAG+CGGTGATACACCTAT CTTTCTATTCTCACTCCGCTG CTGTA+CGTTGCTACCCTCGT TTCAAAGTTGGTCAGTTCGGT TTCGT+TATTAACGTAGATTT TTAAAGCATTTGAGGGGGATT TATTT+AACATGTTGAGCTAC CATAATGTTTTTGGTACAACC TTTAC+TTACCGTTCATCGAT TGACCTATCCCATTACGGTCA GCCGT+TTTTACAACGTCGTG TTTCCCGACTGGAAAGCGGGC TTGTTCCAAACT

GGGACTG AAC GGGCACACTCGAG AGT ATTGAGGGCA ACGGGCCCGA ATG AGGATATGAGACG CTG CCCGCAGTTG CCAGTCGCCC TAG TGGGTAGCAGCGG ATC GTGCGGTGAT TTGCCCACGA ATC CCGGACCACATAT ATC CGCACCGCCC CTGTGGGCCG ACC GCGACGGCTATTG GAG TAAGTCGGGT CTAGCGGTTC AGG AAATGCGCGGCCG TGT TGGACCAAGG TGCTGGACCG TGG GGGTACGGGACCA TGA CAATGGCGAG GGAGTTGTGC TCA CTGGGCGCCTTGT GCA GACGTCGACT GCTCTAGTCG GCA AACGGGACGCACA CGC GCCTAACTCA CGAGGGTAGG CAC TCTAGGGACTCGG GCG TACTGGCCCA GCGGTGGCCG CGA TCTGTGGATAATC TAA CCTCGCGCCA CGGCTCAAGG ATG CAAGACGTAGCGC GGC GAGGGTAGGA CGC
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TTG+GGG ATT+GCGGAACATCTAA+CACAGTGCCACGC+ATTATTTAGC CTT+TAACCTCCTTACC+ATTACAAAATCGC+AAATTATCTC TCA+GAGAACAAGTAAT+ATTAATTGAGAAT+CTATATGTAC CGC+TAATAACGAAATG+AAATCCAAATAAG+AGTAGGAAAC AGA+CGCCACCAGCACC+TGCCATTTGGGAA+AGATTAAGAA TTC+CAGACAGCGAGAA+AGAAACATGAAAG+TCAGCATTTC GAA+AAAGTACATATAT+GCGACAATGACAA+ATAAAGTTCA AAA+AAAATAGCTTAAT+CACACCAGAACGA+AGATAAATGC AGG+GCATCAATATTAG+AGCGAACCAGACC+ATTTGCCAAA GGA+GCCATCAATTAAT+CCCATCAATATGA+TACATCCAAA GAA+TGTTATCCGGCCT+TCAGGCTGCGCAA+GCTGTAGCTA GAAAGATCCT+TCAAGCGGTCCAC+TCGAGCCGGT

CCGGAGA ATG GTTGAGGGCGCAG GAG ACGTTCGAGC GCGGCTGCGT GTT CCGCTTCTCCAGT ATG GGACGGAGCT TACTACCCGA CTT TGTTCCCTGCGCG CGC GCGAATTATG CACACACACG GGC GGCGTCGTGCGAT TGT GGCCGTTCGT GTTTCGAGGA AAG ACATCCCCCTCAC GTT GCCACGTGGT CAGTGCGTGC ACA CTCCCAGGCTCCT TAC ACCCTAGCTG GAGGCCGGTC CAG CAAGGGCTGAGGG TGG TGCGGGTCTG GAACTCGCTG CCA GTTGCGCATGAAG CAC GGCGTACCGT GGTGACCGTT TCT TTGGCCGCTGACT AGG GACGCCTTTG ATTCGCCGTG CAG ATGCGCGTAGACG CCT CAGCACACTC CGCAGCCCGC ACT TCCTGAGATTCTT GCT TTTACTGCTC CGGCCAAGGA GGT TCTGCTCCGCTGC TGC AGGGATAAGC CCC

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

AGGCGGTCAG+TAGATTCACGGAA+CTA ATTCGCCTGA+GTCCTGATTTATT+TTTTAAAATGCTG+CTG TATAAAGCCA+GGATGCAAAATTT+CAAAATCAAAGAT+TGG AAAATAAACA+CCGCGCCCTCCAA+ACGGGTATGCATT+CAG GGTGAATTAT+CATTACGCCGAAC+AGTTACCACCTTT+AAC CCTGCCTATT+GGGTTGAGTCAGA+CGCCACCCGCAAG+CAA TAAACAGCTT+TCTTTCCACGTCA+AGTACAAATAGCG+GCC AGTGAATAAG+TAAATCCGCATCT+GACCCCCAAGGCT+CCT ATATCGCGTT+ATAATAGTTATCA+ACCCTCGTATCAT+TTC TGAGAAAGGC+GATACAGGAGCTA+TTTTCATTTAATT+TAA AAACCAGGCA+GCATCAACTTTTG+AAATCAGCGTAGC+TGG CACCGCCTGG+CAAAGTGTTTCGT+TCATGGTCACGCC+CGG AAGGGGGTTC+ATT

AAACGAC CGG AGCACTGCAAGAA GGC CACCGCCTCT ATCAGGGAGT CCT CGCCTGAAAGACG GCC CCTGAGTCCC CTGGCGTCCC AGT CACTCGTGAGCCC TAT GCGGAAAGCC CTAAGCCGAA GAC ACCACACGAGAAG GGC AAGGGCAGCG CGTGGCTCGC CCG TGTTGGTTACACG TGC AGCGAGAAAA TGCTGCCGCA TGA GATGGTAGGTCCT CAA GGCGACCGGT CAACTGGAGT TAG CGCGAGACCGTTC GTG CCCACCGTGT TCAAAGCACG GGA CGCAGTGTCAGTC CCA AGCCCATCGG CAACGGGCAC TCA AAGGTTCTCCGAC CGC CAATAGGCCG CGTCCCTGCG CGG TGCTGTGTTTCGA GAG GTACGATGTG GAGAGTCGTG TGT TAGGCTGGCTCCG AGA CCGCAACGGG CAAGGCTGTT GTC CTGTGAGCGACCG GGA GGGCACGAAA GAG

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

GGG+CGA AAC+GTATTAAAATCAA+CCGAACCACCAGC+ACACGACCTT ATT+GACGCTGAACATC+GGTACCTTTTACA+GTGATGGCAC TCA+AATCGGCTTAATA+AGTATCATATGCG+ACGCAAGAAG CCC+TTTAAGAATAACA+AGCGTCTTTCCAG+CAGCAAATAA GGA+CGCCTCCCTCACC+TAGGTAAATATTG+GTAGCAAAAG GGA+CCATGTACCAGTA+AGTAACAGTGCCC+AAGACGATCC AAG+GCAAAAGATAAAG+CGTTTATCAGCTT+TGTAAATGTA GAA+ACGAGGCACTTAT+GACCCAAATCAAC+ACTCCATGGA CAT+CGCAAATGATAAG+GAAAGATTAAGAG+ATTAGACTAG TAA+TTTTGTTAAGATC+CTGAGTAATGTGT+GAAGAATTTA ATA+GATCCCCGAGGGG+TGCCAGCTTTCCG+AGTGAGCGGT GGTGCAAAAT+CCCAGTGAGACGG+AGGGGTGCGT

CAGCATT ATG AACACCACCACTG GGG GGCGGCGAAA GGACTTGCAA ATG TTCTTGCGGCATG GGC GCTTCGCGTA GGTCCCGACA CGT CACGGAGCATTGC AAG CGAAGGTAAC TGCCGCGACT GTG GAGCAGACGTGTG CGG GCGGGATTCA GAACGAACGA GGA TTCCCATTAGCCG ACA CAGCGCTTCT CGACGATTTG GGG AGCAGACCGGCAC ACG GCGACTAACT GTGCGTCGAG GTC TTGGGCCGGTCCC TAG TCTGCTTCTC CGGGATGCCT GAC GCGAACTGTGGCC GGT CGAGAATGGC GGGAGTCTGC GGT GCTTTTCCATGTC CGT CACTGCACGC CTACCTGGGC GAC CATTACCTGGAAC ACG AGTAGCCCGA CTCACACCGC GAT ACGTAGACCGCAC CCT GACGCTGATG GTAGTGCCGC CGT CCCTTCGGACCCA CGT TAGCCTCCCG CCC

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

TAAAACATCG+AAAAGGGACTACG+AAC TTAACGTCAG+GCAATATATTAGA+TATTAGACAATAT+GCC TCATAATTAC+GCGCGAGATTAGA+CCTTGAAAAATTA+TGT TATCCTGAAT+TAGAAGGCCCCAT+TAATTTACAAGTA+GAA GCGACATTCA+CAATACATACAAT+AATAGCAAGAAGC+ATT TAAGTTTTAA+GGATATTCTAATC+AATCACCGTCGAT+CGG CTCCAAAAGG+CTGTATGGCACCC+ATTTTCAGAAGTG+GAA AATCTTGACA+AGCCGGAAAATGC+CTACGAAGCGGGA+GGG AGTCAGAAGC+AGTCCAATATTCA+TAATGCAGGAACT+CGT ACCCTCATAT+TTTAAGCACGAAC+GTAGATTTTGCGG+GAT TATCGGCCTC+GACCCGTCATTGT+AAGCAAATATCAG+CGA TGGGCGCCAG+TGTGAGCTCTAGC+CCGTATACAAGGC+TAG CATCATCAAA+AAT

ACGGTGG TCG ACTGCCGGATGGT CCG AGCTTATGGC CTTTCCTTCT AGA AGGGCGCCCGGTG CCT CCTCGGAAGG GCATTGAGGC AGA TGGACCCAGGTGA GCA CTCCGTCCGG GTCAGCTGCT GTT GGCACACGTCTAG CGA GCGCACTACC CGCTCTGTTC GGG CGTTCGGCGAAAC CCG TGTTTATCCA GGCCGGAAGT GCG AGGCATGAGTGCG TAC ACTAAACCCG GACGTAAATG GGC GATACCGGCGGCT ATG GTGCTCGCAG TGCCGCTGCT AGA GGCCCAAAACTGG CCT GGATCCCAAC TCGCATATGC GAT GCGCGTTGGAGTC TTC AGCCCGTCCT GGCTAGTGCC CGA TACAGTTTGTGGC GCC TCGATAGCGC GCGCGAGCAG AAC CGAGGCTAGGTTC ACT CGTCAATGCC GCGGAATTGA CGC GTTGTTCTCTCTC GTT CCGGTGCGTG TCA

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

AAA+CCG GCC+CAATAGATGGCAA+CTATTAGTCTTTA+GGCCAACACG TAA+CGTCGCTAACAAT+CAGAAATAAAGAA+TTTGTTTGGA GAT+GTCCTGAAGTAAA+AATAAGGCGTTAA+ATTCAAATTG GAG+AAGCCCAAGGAGA+TTTAGTTGCTATT+GGTATTCTTA CCC+TATTAGCGTAATC+TCATATGGTTTAC+GGGTGGCATT CCC+AGAACCGCGGTTG+AGGCTTTTGATGA+CAATAAATGC AAG+TCCATTAACAGCA+GTTTTTCACGTTG+ACTAAACACA TTC+CAGTTGAGACCAG+AGCGCATAGGCTG+TCAGACGGGG TCC+ATAACAGTGCTTA+TTCAAAAATCAGG+TAATCGTCGA TAA+AGAAAAGCGAGAG+TTTATTTCAACGC+GCTCAGAGAT CTA+CCTTTGATGGTAA+CTGCATCTGCCAG+TCCGTGGGGA TCTATGAGAT+GGCCAACGCGCGG+AATTAATTCT

CTTCACG TCG CTGTAGGCCTCCC ACC TGTGGAGCTA CGGACCCGGC GCA GGCCTCTGCATCT GGA GGACCGCTGA AGACCGCGTA CCA GAGTACGCATCGT GAT ACTGGCACGG GTAGGCCGGC TGA CGCAGGCCACAGG TGT CAGCCCACAT CAAACCGTTC TAG TCGGGTGGTGCCC ACA ACGTCATAAC AGGGCGACGC TCG GTATGCTAGGTGC TCT CAAGCTGCCC GCGGCCCTGC TTC GGGCGTCCCTAAC ATC AACAAGGACA CGGCATGGCG TTG CGCCACCCTCACC TCT ACTGTCGTCA CACCTTCTGC CGC TCACAGACCCTAC GCT TACTCCACCC AACACCTCCG AAG CGCAAAAGGCGCG TTG GCTGCCATGA TGTTGAGTCC GGG CGAGGTCGCCGGA CTC TCCCGTCTAG CACGCAACAC GCA CGAACCGCACCCT ACT AGCACTGCGC TTA

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

GTGGCACAGA+AAACCCTTTTAAA+ACG CATATCAAAA+ACTTCTGATCTTT+GAGCACTAGAAAG+AAC TGGTTTGAAA+CAGTTAATTCAAT+ATGTGAGTTTACC+TAC GGGAGGTTTT+ACGAGGCGCTAAT+AGAACGCGCCAGA+AAA TTATTTTGTC+AAAAGAAACGCTA+ATCAGAGACACCC+AGC TTTACCGTTC+GAAAGCCAAGCGC+TTTCATCGGAATC+GGT ACAACTAAAG+AACAGTTTGAGGT+AGTACCGCAGCCC+AAA AGGACAGATG+CTAAGGGAAGGCT+GAGGACTAGCATC+AGA AGTTCAGAAA+GTTCATTGCTAAC+AACAACATGGGAA+AAG CCTGTAATAC+TCTAAATCTGCAA+AAAGTACGATAAT+TAC TTGGTGTAGA+GGGCGGATACTAG+TGTCAATCACAAG+AAC TGTCGTGCCA+TGCTCACTCAGTG+AAGCTTGCTTCCC+TCG TGGACGTTGT+CCC

TGTGCAC GCT ACAACAGCGCCAG AAG ATCGGGCATA GTATAGCGCC CGA CCCAGCCGAGAGC GGA GTGAAGGAAC AACTGCGTGA GCG GGTGTAGGATCGG ACA GTGGTGACGG GGCATCAACT CAC CCTCTGCTTGTGC AGA CTGGGCGTCC GCGCCAGCGA CGC GCTCAACACTCAC TCT ACAGAAGTTC AGTCCGCCCT AAC GGTCGAAAGAGCA CCC CCGTGATGAG AGCAGCCCGT CAT CCAGAGTCGAGTG AGG TTGGGAAGCC ATCCGGGCAT ACG CGGCGTCTTAGTT GGC CATACGGACC CCGGGCCGCG GCT CTGGGCAGTGGTT TGA TGTAGCATAT TCGTCGCGCG TCG CGTTCGATGATTG GTT GCCACATGGT ACCCTGTCGG GAA ACGTGGGCGTCGA CTT CACCTCGGAG CTTGTTGTGT TGC CGAAGAGGACGTG GCC CCGGATGGTG CGC

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

Illustration of L-barrel cadnano diagram. Arrows indicate 3’-end of DNA. Blue strand is scaffold strand
and miniscaffold strands; green and orange strands are staple strands. 
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C G G T A A G A T C C T T G A G A G T T T T C G C C C C G A A G A A C G T T T T C C C A G T G C T G C C A T A A C C A T G A G T G A T A A C A C T G C G G C C A A C T T A T T A A C T G G C G A A C T A C T T A C T C T A G C T T C C C G G C A A C A A T T G A C G G G G A G T C A G G C A A C T A T G G A T G A A C G A A A T A G A C A G A T C T G A G C G T C A G A C C C C G T A G A A A A G A T C A A A G G A T C T T C T T G C C A C C A C T T C A A G A A C T C T G T A G C A C C G C C T A C A T A C C T C G C A C A G C G T G A G C T A T G A G A A A G C G C C A C G C T T C C C G A A G G G A G C G C C A G C A A C G C G G C C T T T T T A C G G T T C C T G G C C T T T T G C T G G C G T T G G C C G A T T C A T T A A T G C A G C T G G C A C G A C A G G T T T C C A A T T A A C C C T C A C T A A A G G G A A C A A A A G C T G G A G C T C C A C C G T C C C T G G C T T C T C C T G A G A A A C C C G G T A C C C A A T T C G C C C T A G A A T G G C G A A T G G G A C G C G C C C T G T A G C G G C G C A T T A A G C G C

CTGGATCTCAACAG AATGATGAGCACTTTTAAAGTTCTGCTA GTAAGAGAATTATG ACTTCTGACAACGATCGGAGGACCGAAG ACGTTGCGCAAACT AATAGACTGGATGGAGGCGGATAAAGTT GTAGTTATCTACAC CGCTGAGATAGGTGCCTCACTGATTAAG GAGTTTTCGTTCCA AGATCCTTTTTTTCTGCGCGTAATCTGC TAGCCGTAGTTAGG TCTGCTAATCCTGTTACCAGTGGCTGCT GAACTGAGATACCT AAAGGCGGACAGGTATCCGGTAAGCGGC AGCCTATGGAAAAA GCCTTTTGCTCACATGTTCTTTCCTGCG CCGCCTCTCCCCGC CGACTGGAAAGCGGGCAGTGAGCGCAAC TACGCCAAGCGCGC CGGTGGCGGCCGCTCTAGAACTAGTGGA GCTTGCGTGTGAAT TAGTGAGTCGTATTACGCGCGCTCACTG CAGTTGCGCAGCCT GGCGGGTGTGGTGGTTACGCGCAGCGTG

C G A G T G G G T T A C A T C G A A T G T G G C G C G G T A T T A T C C C G T A T T C T T A C G G A T G G C A T G A C A G A G C T A A C C G C T T T T T T G C A C A A C C C T G T A G C A A T G G C A A C A G C A G G A C C A C T T C T G C G C T C G G C C G G T A A G C C C T C C C G T A T C C A T T G G T A A C T G T C A G A C C A A G T T A C C A A A A T C C C T T A A C G T T G C T T G C A A A C A A A A A A A C C A C C G A A T A C T G T C C T T C T A G T G G C C A G T G G C G A T A A G T C G T G T C T T G A G C G A A C G A C C T A C A C C A G G G T C G G A A C A G G A G A G C G C A C G T G C T C G T C A G G G G G G C G G T T A T C C C C T G A T T C T G T G G A T A A C G A G C G C C C A A T A C G C A A A G C A A T T A A T G T G A G T T A G C T C A C T A A C A G C T A T G A C C A T G A T T C C G T A A A T C A A T G A C T T A C G C G C C T G A C G A C G A C A A G A C A A G C C G T C G T T T T A C A A C G T C G T G A C A C C G A T C G C C C T T C C C A A A C C G C T A C A C T T G C C A G C G C C C T A
ATCAGTTGGGTGCA GACGCCGGGCAAGAGCAACTCGGTCGCC TCACAGAAAAGCAT ATGGGGGATCATGTAACTCGCCTTGATC GTGACACCACGATG CTTCCGGCTGGCTGGTTTATTGCTGATA CACTGGGGCCAGAT TACTCATATATACTTTAGATTGATTTAA TTGATAATCTCATG CTACCAGCGGTGGTTTGTTTGCCGGATC GAGCGCAGATACCA ACCGGGTTGGACTCAAGACGATAGTTAC CACAGCCCAGCTTG AGGGAGCTTCCAGGGGGAAACGCCTGGT GTCGATTTTTGTGA CGTATTACCGCCTTTGAGTGAGCTGATA GCGAGGAAGCGGAA CATTAGGCACCCCAGGCTTTACACTTTA AATTTCACACAGGA ACCGAAAGGTGCGTATTGCTCTTCAGTG AGCCACGAATTCGT TGGGAAAACCCTGGCGTTACCCAACTTA GCGAAGAGGCCCGC GCGCCCGCTCCTTTCGCTTTCTTCCCTT

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

CTGATAGACGGTTTTTCGCCCTTTGACGTTGGAGTCCACGTTCTTTAATAGTGGACTCTTGTTCCAAACTGGAACAACACTCAACCCTATCTCGGTCTATTCTTTTGATTTATAAGGGATTTTGCCGATTTCGGCCTATTGGTTAAAAAATGAGCTGATTTAACAAAAATTTAACGCGAATTTTAACAAAATATTAACGCTTACAATTTAGGTGGCACTTTTCGGGGAAATGTGCGCGGAACCCCTATTTGTTTATTTTTCTAAATACATTCAAATATGTATCCGCTCATGAGACAATAACCCTGATAAATGCTTCAATAATATTGAAAAAGGAAGAGTATGAGTATTCAACATTTCCGTGTCGCCCTTATTCCCTTTTTTGCGGCATTTTGCCTTCCTGTTTTTGCTCACCCAGAAACGCTGGTGAAAGTAAAAGAT GCTCTAAATCGGGGGCTCCCTTTAGGGTTCCGATTTAGTGCTTTACGGCACCTCGACCCCAAAAAA

AGGATCTTACCG ACTCTCA GGCGAAA TCTTCGG AAAACGT ATGGCAGCACTGGG CATGGTT TATCACT GCAGTGT GTTGGCC TCGCCAGTTAATAA AAGTAGT CTAGAGT CGGGAAG TTGTTGC TGACTCCCCGTCAA AGTTGCC CATCCAT TTTCGTT CTGTCTA TCTGACGCTCAGAT TACGGGG TCTTTTC CCTTTGA AGAAGAT TTGAAGTGGTGGCA AGAGTTC GTGCTAC GTAGGCG GAGGTAT AGCTCACGCTGTGC TTCTCAT TGGCGCT GGAAGCG CCCTTCG GCGTTGCTGGCGCT AAAGGCC ACCGTAA GCCAGGA GCAAAAG ATCGGCCAACGCCA TTAATGA AGCTGCA TCGTGCC AAACCTG TGAGGGTTAATTGG CCTTTAG TTTGTTC TCCAGCT GTGGAGC AGAAGCCAGGGACG TCTCAGG CCGGGTT TTGGGTA GGGCGAA CATTCGCCATTCTA CGCGTCC TACAGGG GCGCCGC GCTTAAT

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

CGATGTAACCCACT GGGATAATACCGCGCCACATT AGAATAC TCATGCCATCCGTA GCAAAAAAGCGGTTAGCTCTG GGGTTGT TTGCCATTGCTACA AGCGCAGAAGTGGTCCTGCTG CCGGCCG TACGGGAGGGCTTA GGTCTGACAGTTACCAATGGA GTAACTT GTTAAGGGATTTTG GTTTTTTTGTTTGCAAGCAAC TTCGGTG CTAGAAGGACAGTA ACGACTTATCGCCACTGGCCA TCAAGAC TGTAGGTCGTTCGC GCTCTCCTGTTCCGACCCTGG CACGTGC GCCCCCCTGACGAG CCACAGAATCAGGGGATAACC TCGTTAT TGCGTATTGGGCGC GCTAACTCACATTAATTGCTT TTAGTGA CATGGTCATAGCTG TAAGTCATTGATTTACGGAAT AGGCGCG GTCTTGTCGTCGTC GACGTTGTAAAACGACGGCTT GTGTCAC GGGAAGGGCGATCG TAGGGCGCTGGCAAGTGTAGCGGTTT
C A C C C A A C T G A T G G C G A C C G A G T T G C T C T T G C C C G G C G T C A T G C T T T T C T G T G A G A T C A A G G C G A G T T A C A T G A T C C C C C A T C A T C G T G G T G T C A C T A T C A G C A A T A A A C C A G C C A G C C G G A A G A T C T G G C C C C A G T G T T A A A T C A A T C T A A A G T A T A T A T G A G T A C A T G A G A T T A T C A A G A T C C G G C A A A C A A A C C A C C G C T G G T A G T G G T A T C T G C G C T C G T A A C T A T C G T C T T G A G T C C A A C C C G G T C A A G C T G G G C T G T G A C C A G G C G T T T C C C C C T G G A A G C T C C C T T C A C A A A A A T C G A C T A T C A G C T C A C T C A A A G G C G G T A A T A C G T T C C G C T T C C T C G C T A A A G T G T A A A G C C T G G G G T G C C T A A T G T C C T G T G T G A A A T T C A C T G A A G A G C A A T A C G C A C C T T T C G G T A C G A A T T C G T G G C T T A A G T T G G G T A A C G C C A G G G T T T T C C C A G C G G G C C T C T T C G C A A G G G A A G A A A G C G A A A G G A G C G G G C G C

AGTGTATGCCTTCAGC TGAGAAT CAACCAAGTCATTC GAGTACT GTTCCCAACCTGGT AGCTCCG GTATGGCTTCATTC TCGTTTG CTCCAGATTGCTCG TCACCGG CGCGAGACCCACGC ATGATAC AATGAAGTTCTGCA AATTAAA CCTAGATCCTTTTA ATCTTCA GTAGCTCTTAAAGG AGAGTTG TTACCTTCGGAAAA AAGCCAG CCTTATCCGTGCTG CGCTGCG CCGTTCAGCCCGAC GAACCCC TATAAAGATTGCAC ACAGGAC GGTGGCGAAACCCG AGTCAGA GGCGAGCGGGCTCA CGGCTGC TGCGCTCGGTCGTT GACTCGC CCGGAAGCATCACT ATACGAG CAATTCCACACAAC CCGCTCA CAATTTTTTGTTAT AGTGAGA GACTAGCAATGACC GGCTATA CAAGGCGATGAGGG TGTGCTG TGGCGAAAGGGGGA CGCCAGC CGAGAAAGGTATTA AACGTGG GGGGAAAGCCGGCG

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

Illustration of S-thin_rod cadnano diagram. Arrows indicate 3’-end of DNA. Blue strand is scaffold strand;
green, grey and red strands are staple strands. 
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C A A A A A T T T T C G G C C T A T T G G G A C T T G A G T A T C T T T A T A G T C A A G A G C G G A C C G A G C G C A G C G A C G C C A A A C A A T T T C A C A C A G T T C T C C T G A C G A C A A G A C A A G G C G C A T T C A G C C T G A A T G G C G

TTAAAAAATGAGCTGATTTAA CTGTCGGGTTTCGCCACCTCT AGTCAGTGAGCGAGGAAGCGG GAAACAGCTATGACCATGATT CTTGCGTGTGAATTCCCTGGC AATGGGACGCGCCCTGTAGCG

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

TTAACGCGAATTTT CCGA TGG GCGTCGATTTTTGT CCTG GCC CCCAATACGCAAAC GAAC CGA GCGCGCAATTAACC GATA TGG GAGAAACCCGGTAC TGAC CGT AAGCGCGGCGGGTG TGCG CCG

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

GGTCTATTCTTTTGATT GACC GAGCGCACGAGGGAGCT AAAC TTTGAGTGAGCTGATAC ATGC CCGGCTCGTATGTTGTG CCGC AGTCTATAGCCCCCTCA GCGC GAGGCCCGCACCGATCG TGCC

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

AAACTGGAACAACA AACTGAG TCCGGTAAGCGGCA ACGCGGC TGATTCTGTGGATA ACGACAG GGCACCCCAGGCTT GCCGCTC TGAAAAAATTGTCT CCGTCGT CCCTTTCGCCAGCT TAGCGCC

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

TCCACGTTCTTTAA CTACAGC CGCTTCCCGAAGGG TTACGGT TTGCTCACATGTTC CCCGACT ACGCAATTAATGTG ACTAGTG CGCGCACCGAAAGG CAACGTC TTACCCAACTTAAT CCTTTCG

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

CTGATAGACGGTTTTT TCTTCCCTTCCTTTCTCGCCACGTTCGCCGGCTTTCCCCGTCAAGCTCTAAATCGGGGGCTCCCTTTAGGGTTCCGATTTAGTGCTTTACGGCACCTCGACCCCAAAAAA

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

TAGGTGGCACTTTTCGGG TCAGCAGAGCGCAGATACCAA TTAAAAGGATCTAGGTGAAGA CTGATAAATCTGGAGCCGGTG TGGGGGATCATGTAACTCGCC GCGCGGTATTATCCCGTATTG ATT

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

TAT ACGGGGGGTTCGTG CCTT CTACCAACTCTTTTTCC TGAT CTTTAGATTGATTTAAA GTCT CGCTCGGCCCTTCCGGC TTGG CCGAAGGAGCTAACCGC GCAA ATGATGAGCACTTTTAA CGCC

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

ACCGGATAAGGCGC AGCCGTA AGCGGTGGTTTGTT TGACCAA ACTGTCAGACCAAG TCATTGC GGCGGATAAAGTTG AGCTGAA CAACTTACTTCTGA TCGGTCG GAGTTTTCGCCCCG CCTTTTT

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

GTCTTACCGGGTTG GGCCACC GCTGCTTGCAAACA CCTTAAC AGATAGGTGCCTCA CTGGGGC CTTCCCGGCAACAA GCCATAC CTGCCATAACCATG ATACACT AACTGGATCTCAAC GCATTTT

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

TCAAGAACTCTGTAGCACCGC AGTTTTCGTTCCACTGAGCGT ATGGTAAGCCCTCCCGTATCG ACGACGAGCGTGACACCACGA CTCAGAATGACTTGGTTGAGT TTCCTGTTTTTGCTCACCCAG

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

CTGCTAA CCAGTGGCGATAAG AAGATCA TTTTTCTGCGCGTA ACGGGGA GAAATAGACAGATC GCAACAA GCGAACTACTTACT GAAAAGC TAAGAGAATTATGC GTAAAAG CACGAGTGGGTTAC

TAAAGATACTCAAGTCCCAATAGGCCGAAAATTTTTG TGAAATTGTTTGGCGTCGCTGCGCTCGGTCCGCTCTTGACTA TTCAGGCTGAATGCGCCTTGTCTTGTCGTCAGGAGAACTGTG

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

TCAGCTGGGCTGTG ACGAGCA CCCCCTG CGTCCGC GGAGAGG AGGCCAACGCGCGG TTTAGTG TGTTCCC GGGCTTT GCGAATT CAACTCACTATAGG TAACCAC TCACGCTGCGCG

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

GAGCGTTCCATACGTTTCCCCCTGGAGTTCGCTCAAAATCCC GTGGCTGGAGCTCGCTCACAATTCCATAATGAAGGCTGCGGC AGTGTAGACTGTTGGGAAGGGGCGTAATGACGAATTC

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

CCCGGTGTAGAGATAGGGTTG TTCCGAC GTTGCTGGCTCCTG TAGCCAGCTGGCGGTAATACG TAAAGTG TGCGCCACCAAGCA CCCCAGTGAAGCAATGACCAG TATTACG

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

ATGGAACAAGAGTC AGTACCTGTCCGCCTTTCTGT GGAAAAA ACGGGGATAACGCA TATAATGAGTGAGCTAACTAA ACGCATC AACTGAAGAGCAAT CGGGATGTGCTGCAAGGCGTA

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

CCAACGT GCGCTTTCTCATAGCTCACCT AAAAGGCCAGGATG GGCCAGC CGCTCACTGCCCGCTTTCCAA GATTTACGGATCTG AGTCATT CCAGGGTTTTCCCAGTCACTA

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

GTTCCGC AATAGGG ATAAACA TAGAAAA TATTTGAATGTATT GGATACA CATGAGC ATTGTCT CAGGGTT ATTGAAGCATTTAT CAATATT CCTTTTT TACTCTT ATACTCA

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

CCAGTTACCTTCACAGTATAA TAAAAATGAAGTAAAAGGAAG ATAAACCAGCCACCACGCTAT TTGTGCAAAAAACGATCAACA CATAGCAGAACTCCGGCGTTG

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

AGTCAGCCCGACCG CAACACT AATGAGATTCTCTTGATCCGG CGTATATATGAGTA TGTACCG TGCCGGTTCCAGAAGTGGTCC TCTCCTCCGATCGT TTGTTGC AGTGGAAAACGTTC

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

TTGGTAGCGGTGGTTTTTTTAACAACTATCGTCTTGAGTC CATCCATCCAGTCTATTAATGCTTACCAATGCTTAATCAGGA CATCAAGGATCTTACCGCTGCGGGCCGCAGTGTTATCACTTT

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

TACACAGATTTCTACGGGGTCTGAGTACGAAGCGAGGTATGT GTTTGCTAGCATTGCTACAGGCACTGCAGCCGTGTAGATAAC GGCCGATTTTCACCAGCGTTTAATCACTTGTGACTGGTGA

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

TTCAGCAGCCACTG AAGATCC ACAAGGATCTCAAG TTGCCTG CGGTTCATCCATAG TGCGCAA ATCAGTTAATAGTT CCGTAAG ATCTGTCATGCCAT CTTCAGC

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

Illustration of S-thick_rod cadnano diagram. Arrows indicate 3’-end of DNA. Blue strand is scaffold strand;
green and red strands are staple strands. 

Frances Anastassacos
S12



0

1

2

3

4

5

0

1

2

3

4

5

0 7 14 21 28 35 42 49 56 63 70 77 84 91 98 105 112 119 126 133 140 147 154 161 168 175 182 189 196 203 210 217 224 231 238 245 252 259 266 273 280 287 294 301 308 315 322 329 336 343 350 357 364 371 378 385 392 399 406 413 420 427 434 441 448 455 462 469 476 483 490 497 504 511 518 525 532 539

0 7 14 21 28 35 42 49 56 63 70 77 84 91 98 105 112 119 126 133 140 147 154 161 168 175 182 189 196 203 210 217 224 231 238 245 252 259 266 273 280 287 294 301 308 315 322 329 336 343 350 357 364 371 378 385 392 399 406 413 420 427 434 441 448 455 462 469 476 483 490 497 504 511 518 525 532 539

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

1

2

0

3

5

4

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

AAGAT+TTGAGAGT TGCTATGTGGCG+GTATTATCCCGTATT GTGCT+CATAACCA ACCGAAGGAGCTA+CGCTTTTTTGCACA ATTAA+GGCGAACT GATAAAGTTGCA+ACCACTTCTGCGCTC ACGAC+GGAGTCAG CACTGATTAAGC+TGGTAACTGTCAGAC TCCAC+AGCGTCAG GCGCGTAATCTG+GCTTGCAAACAAAAA GTTAG+CACCACTT TTACCAGTGGCT+TGCCAGTGGCGATAA AGATA+TACAGCGT GGTATCCGGTAA+GGCAGGGTCGGAACA TATGG+AAACGCCA TCACATGTTCTT+CTGCGTTATCCCCTG GCCTC+CCCGCGCG AAAGCGGGCAGT+GCGCAACGCAATTAA TACGC+AGCGCGCA GCGGCCGCTCTA+ACTAGTGGATCCGTA AAGCT+CGTGTGAA TGAGTCGTATTA+CGCGCTCACTGGCCG CCAAC+TTGCGCAG GCGGGTGTGGTG+TACGCGCAGCGTGAC

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

GTTACATCGAAC G AGAAT ATTCTC TACACT TCGCCGCA GGATGGCATGAC C GCTGA ACCGGA TTGGGA CTTGATCG GTAGCAATGGCA T GGTGA GGAGCC AAATCT TTGCTGAT GTAAGCCCTCCC G TTTAA TTCATT TAAAAC GATTGATT GACCAAAATCCC T ACCAA AGAGCT GGATCA TGTTTGCC CCAAATACTGTC A AAGGC CCGGAT TAGTTA CAAGACGA GCTTGGAGCGAA A TTTAT GGTATC ACGCCT AGGGGGAA TTTGTGATGCTC T CGCTC TGATAC GTGAGC GCCTTTGA GAAGCGGAAGAG G ATGCT CACTTT GCTTTA CACCCCAG TTCACACAGGAA T GTGAA TCTTCA TATTGC AAGGTGCG GCCACGAATTCG A ACTTA TACCCA TGGCGT GAAAACCC AGCGAAGAGGCC T TTCCC GCTTTC CCTTTC CGCCCGCT

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

CTGATAGACGGT+TTCGCCCTTTGACGTTGGAGT+ACGTTCTTTAATAGTGGAC+TTGTTCCAAACTGGAACAACA+CAACCCTATCTCGGTCTAT+TTTTGATTTATAAGGGATTTT+CGATTTCGGCCTATTGGTT+AAAATGAGCTGATTTAACAAA+TTTAACGCGAATTTTAACA+ATATTAACGCTTACAATTTAG+GGCACTTTTCGGGGAAATG+CGCGGAACCCCTATTTGTTTA+TTTCTAAATACATTCAAAT+GTATCCGCTCATGAGACAATA+CCTGATAAATGCTTCAATA+ATTGAAAAAGGAAGAGTATGA+ATTCAACATTTCCGTGTCG+CTTATTCCCTTTTTTGCGGCA+TTGCCTTCCTGTTTTTGCT+CCCAGAAACGCTGGTGAAAGT+AAGATGCTGAAGATCAGTT+GTGCA CAAGCTCTAAATCGGG+CTCCCTTTAGGGTTCCGAT+AGTGCTTTACGGCACCTCGAC+CAAAAAA

CTT+GGGCGAAA AAA+GTT ATC+TGG AAG+CTC ACTTTAA GTG+ATCACTCAGA TGG+GCA AAG+AGT GTT+CAG TCCGATC AGC+GAGTAAGTCC TGC+GGA TTA+TGT CCA+CTA CCTCCAT CAT+ATAGTTGCCG ATT+GTT ATC+TCT TCT+GCG GCACCTA TTT+TACGGGGTAG CTT+ATC AGA+ATC GGA+TCA AAAAAAA TAC+AGTTCTTGAG GGC+TGC GGT+GTA CAG+CGA GGATTAG TTT+CATAGCTCCA CGT+CGC TCG+AAG TTC+CCT TCCGCCT AAG+CGCGTTGCTG ACC+AAA GGC+GGA CAG+AAA AAAAGGC ATG+TCGGCCAAGC CTG+TTA CGT+CAG AAA+TGT AGTCGGG AGT+GGGTTAATCC TTC+TTT AGC+TTG GGA+TCC CCGCGGT AGA+CCAGGGAACA TTC+AGG TAC+GGT GAA+GGG ATAGGGC TTC+CATTCAGGCT GCG+CCA TAC+GGC TGC+CGC CGCTTAA CG

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

CA TGTTGAGATC CGC CTCTTGCCCGGCGTCAC TTG CTCCGAG AATTCTCTTA CAT CATGATCCCCCATGTTG TTA GTGCGAG GCGCAACGTT TTT CCAGCCGGAAGGGCCAG CAG ACTAAAC TAACTACGAT AGA ATATGAGTAAACTTGGT TAT AATAAAG AACTCACGTT GAA CTGGTAGCGGTGGTTAC CCG AGAACCA CTACACTAGA CGG CCGGTAAGACACGACTA AAC CGAGTCC CGGTGTAGGT GTT CCTCGTGCGCTCTCCCA CTC ACGGAAG CGCCCCCCTG CTC GGTTATCCACAGAATGG TAC CGGGTAA GCGTATTGGG TTT GTGAGCTAACTCACAGG TGA GTCCTAA GGTCATAGCT CAT CGTAAGTCATTGATTAT GCG GATCGGT GTCGTCGTCA CTT GACGTTGTAAAACGAGT CAC CGCCAGT GCGATCGGTG AGG CTGGCAAGTGTAGCGGA GCG CTAGG

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

ACTCG TCC AACCAAG AGTACTC GTG TCTGTGACTG ATGCTTT AAG TGGCTTCATT TTTGGTA TCG GTCACGCTCG TCGTGGT GCA GACCCACGCG ACCGCGA GAT GTGCTGCAAT GGCCCCA TCT CCTTTTAAAA CCTAGAT TCA AAAAGGATCT ATTATCA GAG GAAAAAGAGT ACCTTCG GTT GCTGAAGCCA GCGCTCT TCT GACCGCTGCA TCAGCCC CGT ACGAACCCCC TGTGTGC GGC GACAGGACTG GAAACCC GGC AGTCAGAGGT ACGCTCA TCG GGCTGCGGCA GTCGTTC TCG CTCGCTGCGC TCACTGA CGC CGAGCCGGAT CAACATA ACA TCACAATTCC TATCCGC TGT GACAATTTTT CCAGTGA TGA AGACTAGCAA GGGCTAT AGG CAAGGCGATG TGTGCTG GGA GGCGAAAGGG GCCAGCT TAC AGAAAGGAAT CGTGGCG GAA GAAAGCCGGC ACGGG

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

Illustration of S-ring cadnano diagram. Arrows indicate 3’-end of DNA. Blue strand is scaffold strand;
green, grey and red strands are staple strands. 
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Table S1 | Staple listing of nine DNA nanostructures 

 

L-octahedron	

		
TTGCTCAAGCATTGGAAAGCGAGCTACATTAAATCGCCACCC	
TTTAGAGAGAGTTGTGTTCCATAGCGTCGAGGGGGGCGCTTA	
AGAGTCTGGAACAACAAAAGGTTACCTTATGGTTTCTGTAGC	
CGAGAATACGGGGAGGTCACGTACCGACCATCTTCAGCTTCA	
TAGTATCATAAATCCGAAAGATTTGCGTAATGAATCAGTAAT	
TTCCATAATAGCGAAACCTCCGTAATAATACATTGGTGGCAT	
CTGTCTTCGAATTCGCATAAACTAGACCAGTGCCATTCATTT	
CTGGCCCGCGTTATACATGTAATCACCCGGCGAAAAAGAACG	
TAAACAGCAGGCGGCGCCACCATAAATTAAAGTACAATTAAC	
TTTTCTGTATCATTCATTACCTAGATAAGCTAATGAGTGAGC	
GGTACCGTTTAACGCCAAGTTCTGAATACAATATACCAAAAG	
TCCTTGAGGCACCGCGGGCCTTAATTGCAAGAGGTTATGTAA	
GCAGCGATAGATAATATTAATGCAAATCATCAAACAGCCAGC	
AGATTTTGGATTTTTTTCACGATTCCACCGTCACCTATAGAA	
ACAATATAGTTGATTATATTTGGCGCATCGTAATGCACCGCC	
AATTTTTATCACGCGGCCTTGAGGGATTCAGAGCGCACTATC	
AGAGCCGAAATTGTATCAAAAGTAAAACGAGCAAAACGCAAA	
GCCAGCTGAATGGCGATAAAAACATAAACATTTGAAAGGGGG	
AACGAACAATCACCCGACAGAAAGGTAAAAAGGGCCTGATAA	
GAGCCGCGACCAACCAAGAACCCTCAAGTGAAACATAAGCGT	
AGCAAATACGCAATACATACAAATAGCATAAGCCCAACCTAA	
AGAGCCACCCTCATTCACCATTCGGTTGAAGCAATCCGCCAG	
AAACCGACAGCATCGTAAAATCGCATAATTGCGCCATTTTGC	
GGAACCGATTATTTCATAAAACTCAGAGCGGAACCGTAACAA	
CCCCTGCGCAAAATCCCTTAT	
TGGACTCTGAGTGTCAGCAAGCGGTCCAAAGGGAGGTTTTTT	
GAAATCGCTATTTCGATGATACAGGAGTCAAATAAGACGATT	
AAATCAATAAACAGTAATAAGTTTTAACAGGTGCCGTAAAAT	
ATAGGGTCATTGAGGTGCCACGTCAAAGAAATCAACCCCCGA	
AGCAGGCATGCACTAAATCGGAACCCTACGCTGGTGCCCGAG	
GGCCTTGGAAAATCCTGTTTGATGGTGGCAGGTCAATCCTCA	
TTAAAGCGGCTTTTGGAACCTATTATTCAGAAGGACGGGGTT	
GGGGTCGGGGGTCATAACAGTGCCCGTAAAGAATATTGCCCC	
CATACATCAGAATGACAGGAGGTTGAGGTTATTAGTTAGGCC	
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ACGTATAGAATCCTGAGAACG	
ATGCGCCGTGTAGCAAGCCGGCGAACGTAACAGTTGCGGAAT	
TACGCCAACGTGCTCCAGACGACGATAAACATTCATCATCAG	
AAAGGAGTTGCTTTAATAGCGAGAGGCTAATATTCATTGAAG	
CTGGCAAGCTACAGAAGAAGTTTTGCCACAATACTCAGAAAA	
GGAAGAATTATCCCCCTCAAATGCTTTAGGCGAGATAGGGCG	
TTGAGATAGGTGTTTTTATAATCAGTGAGAAAGATACTAATG	
CAGATACTCGTTTATTCCTCGTTAGAATTTAGACAGAGTAAA	
CGTCATATTTGCAAGGCGCGTACTATGGCGGGCGCAAGGAAG	
ATAACCCATAACGCCATTATTACAGGTAGGCCACCGGAACGG	
ACTTTTTAATAAGAATAAAAT	
ATGCTGACCTTTTTTAGCTTAGATTAAGGTCTGGAAATGCTG	
GGCGTTACAAATATGGAAGCAAACTCCAATTGCATACTATTA	
TTATCAAAAGAACGAGGATTAGAGAGTAACATGTTTTAAAGC	
GAGACTATGCAAATTTGCTCCTTTTGATTGAATATAGTTTCA	
TAGTCAGGACACCGGAATCATAATTACTTACCCTGCAAAAAG	
ATTAAGACCAGACCATTTTAGTTAATTTCGTGTGAGCCTGTT	
TAGCTCACCTTTAACCAATCGCAAGACAAATCATAGAAGAGT	
AAGCGAAGGAAGCCAAAAATCAGGTCTTAGAAAAATAAATAA	
CAGACGAATCCCATCCTAAAG	
AAGAGAAAACGCCAACAAATTCTTACCATTGCCCTGCCAGGG	
AAATAATCGACAATTGCGTTGCGCTCACACAATTCTCCTGTG	
GGCTTAAAAAGTAATTTCCAGTCGGGAATCTTTTCACCAGTA	
ATTTAACTATAAAGGTGCCAGCTGCATTATTGGGCTCACCGC	
CTCAACAGTTGAGACGGGCAACAGCTGAGTATAAATCGCCAT	
TGAAATTGTTTTACGAGCATGTAGAAACAGCTGTTCACACAA	
CATACGACATTAATAAACAACATGTTCAGTCCTGATAATCGG	
TGGTTTTACCTGTCTACCGACAAAAGGTTTGAGAAGCCAACG	
TAACTCAGCCGGAAGTAATCATGGTCATCAATCAAACAAGAA	
CTCCCGAACGCTAACGAGCAG	
GGCTTATTAGGAATCCAAGAACGGGTATCGTTAGTCCTCATA	
CTTACCACTTGCGGCTCATTTTCAGGGAGTATCACGATATAA	
TTCATCGCCGGTATGTAACACTGAGTTTAGACAGCAAATGAA	
CACTCATCCGTTTTGTCGTCTTTCCAGATAAACCATTTTATT	
GTATAGCCGGTCTTTCCAGAGCCTAATTGAGGGTTCGTACTC	
AGGAGGTCACCACCGAGGTTTTGAAGCCATTTTATTACAAAA	
GTTAGCGATGTACCTCTAAGAACGCGAGAAGCCGTAGTACCG	
TCAGAGCTTAGTACATAAGTGCCGTCGATGCCAGTCCTGAAT	
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CCAGTCACTAGCGACCGTAAT	
ATGTGCTATCGGTGCTTCTGGTGCCGGAATTTTCCATGTGAG	
AAGTCCGCGACGTTAAAGAAGATGATGATAACGGAGTACCTT	
TCAGGCTACGCCAGATCAAGAAAACAAACCTTGCTTCTGTGA	
AAGGGCGGCAAGGCACATTTAACAATTTTCAATATCTTAGAA	
CCATTCGGGAAATCGTCGCTATTAATTAAACCAGGTGTTGGG	
TTACATCCCTACGCATGGCTAGTACCCGAGTAACATTCGCCT	
GATTGCTCTGAGCAGTAAAACGACGGCCTTTGATAATCCCCG	
TGAATAAATTAATTGATTAAGTTGGGTAGCGCAACCAAAGCG	
CAATTACTTGAATATCAGATGAATATACTATAAGGGCGAGGC	
AATTTCTGCTTGCAGGGAGAG	
GAGCCTTATAATTTGCTAAACAACTTTCTAAAGAAGGTTAGA	
CGCTGAGTAAACAGACCAGAAGGAGCGGACTCGTAATTAGAC	
AAAGGAATTGCTTTATCATATTCCTGATATATCAAAATTAAA	
GCGAATATAATTGTTGATGGCAATTCATATGGAAGATTGCGT	
AGTGAGAACTTTGCACGTAAAACAGAAAAACAGTTAGGAATT	
TTTACAAATTTAAAGGCCGCTTTTGCGGTAGAAGTTTAAATC	
CTTTGCCAGAAACCCTTGATACCGATAGCCGATATACCCTCA	
ACCTACCTATCAGAATCGGTTTATCAGCCAACTAATCAGCGG	
GGAACAACGAACGTTACATTTGAGGATTGATCGTCATTCGGT	
GACGCTCAGATAGAACCCTTA	
CCATTGCAACTATCAAATTAACCGTTGTAACGCAAAACATTA	
CCAACAGAATCGTCGTAGTAGCATTAACTTCGCAAGATTTAG	
ACATCACAATACCTAAATCATACAGGCAGTAATACTTTTGTA	
GAACTCAAACAGGAGAATTAGCAAAATTTACCAAAGGATAAA	
GATTAGTATCGGGAGAAGCCTTTATTTCAGCAATAAGTAGAA	
TTTGACCAATCTGACCTGAAAGCGTAAGACGAGTAATGGTCA	
ATAACCTACTAATATGAAATGGATTATTAAGGGACGGCACAG	
TGACCCTAGGCAAAAAAACGCTCATGGATTGCCTGCTTCTTT	
CAATTCTGTTTAGCTCCCAATTCTGCGAAATACGTATTCTGG	
TAAAGCAAAGGTTATCTAAAT	
TGCAACAAGCAGAATATTAGTCTTTAATAAGATCGGTGCATC	
ATTGAGGTCACCTTAATGTGAGCGAGTAAGCTCATATTCGCA	
CGCCATTGCAAATGGTCGGATTCTCCGTTTGAGGGGACGATG	
AACCACCGTGCCACAACGGCGGATTGACCGTAACCCACTCCA	
CCCTAAATTCGACAGTATCGGCCTCAGGGCGCGAACCGAACG	
TTAAATTACAATATCTTTAGGAGCACTATGTTAAATTTTTAA	
CCAATAGAACATTAGCTGAACCTCAAATAACAGTTATAGATT	
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TGCCAGTGGGAACAGCTGAGAGCCAGCAAAAAATACTGATAG	
TTTCATCGAACGCCAAACGTTAATATTTACAACTAGAAAGGA	
CCAGAACCATTATACCAGTGC	
AGCTGCTATCTTGATTTGAAAGAGGACACAGAACCCCTCAGA	
ACTGGCTGAGTAGTATTTTCGGTCATAGCCATCGAAAGGCCG	
ATAGGCTCCTGACGATTAGCGTTTGCCACCCTCAGAGCCACC	
AAGAGTACATTCAGATAATCAAAATCACCCGCCACACCACCA	
AGACCAGCACCACCCTCAGAGCCGCCACGATGAACCTTCATC	
GAAACGTGCCAGGACGTTGGGAAGAAAACATTAGCTAGCAGC	
ACCGTAACATCGGCAAATTGGGCTTGAGATGCGATTTAATAA	
ACCGCCATCTTTTCTGAATAAGGCTTGCGGCTGACGGTGTAC	
GCGTTTTTCAGTAGAGTAGCACCATTACATCTACGTTTAAGA	
ATTAATGAGTCAAAATATTTTAAATGCAGCCATTTCGGAAAT	
TATGTACAGGTCATAGTTTATTTTGTCAACGCAGTACTGGCA	
ATTCAAAGAGAGATTAGAAAATTCATATTAAAGGTGAATTCT	
CGGAGACCCGGAGACAGCGCCAAAGACAATATTGAGGGAATT	
TGTAGGTGAATCACCGTCACCGACTTGAATGCCTGGAAAGGC	
TGATTAAAATCAGAAAAGCCCCAAAAACCAAAAGAATGTTAG	
CAAACGTCGGAATATGCCTGAGAGTCTGTAGCATGTTGTATA	
TATTCATGGTTTACGGGTAGCTATTTTTAGGGTGAAGTAATG	
GACACCAAGAAAATAATAACGGAATACCAGGAAGATCAATCA	
TCAGAGATTTTTAAGAAAATC	
TGAACACAGAATAAATCCCAATCCAAATCGGTCAAAATCCGC	
GAAGCCCGATAACCAAGAATACACTAAATTTTCATACAGAGG	
AAAAATGATTGAGCTCTTTGACCCCCAGTCCATGTTACTTCT	
TACAGAGCCTGAACACCAAGCGCGAAACGTGTCGATCATAAG	
TGTTTAAGAAGCCGGAACGAGGCGCAGAAAGAAACCAGCCTT	
TTTCCATGAGGCAACACAAGAATTGAGTATAGCTACAGAAGG	
GACCTGCCGATTATAAAGTCAGAGGGTAAAAATAGGATTTTT	
AACGAAATAAACGGGGAACGAGGGTAGCAAGTTACTCTTACC	
GGCTATCCCCGGTTGATAAAG	
TCACAAAGTACTGGTTAATGC	
GAATACCAAACCAAGACGAGC	
AAAGCGGACAGGTCCGAGAAA	
TCCGCTCTGCCCGCTTCTGTC	
AATAGGTTAGCAAGAGCGAAC	
GAAACAAAACAAACGGTTTTC	
TTCGACAAATTATCCGAGGTG	
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GATACATATCCAATACATTTT	
TTAAATCACAACCCAAAAATC	
AATGAAACCCCCTTAGAAACA	
CCTTATTCAATCAACTACAAA	
AAAGACTACACTCAGCTAATA	
CAATAGTAATATGCAACTAAAGTACGGTACGCTGAGGTCTGA	
AACAAGCGCGTTTTCCCAATAGGAACCCTAACGATCTAAAGG	
CTTTGAGCGGTAAGCAGATAGCCGAACAAACGGCTGAGGAAG	
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L-block	

		
GTGAGAATCTCCAATTGATACTTCGGTCGAGG	
TGTATGGGTGCAAGCCCAATAGAAACGCACCAGAAAGTAAGCAGAT	
TAAAGTTCGTCACCCCTCAGAGTATAGCGGCTGAGCGTATAACCAG	
CTCATAGCGCCTGTCGCCACCTCACCGTTGAAACACTGCCTAGCAGTCTCCTCATT	
ACGACGAGGCTACCAGACTGCGGAATCGTCATAAAT	
AATACCACATAAAAGAAGTTTTAACAAAGTTAAAGACACCACGATTGTA	
TCGGATTTTGCTAAACAACTTTCAAAGGAGCGAGGTGAGGAGTTAAGCG	
TTTTTGTCGTCTTTCCAGACGTTAATGTACCAGCCACCCCGTCGAGGAT	
CAACAAACGTAAAAGAATGAAATAGCAATAGAATATCAAGAGAGAATTT	
CTTAAACAGCAAAAAAGTACATAAAAAATAGTAGACTGGATAGCGTAAA	
CAGGTAACACTAAAGGTCGCAATAACCGAAGCCCTTTTGTCAGAGGGGA	
GTACATTAAACATCTTTCATCGCCTGATAAAGACGGTCGCTGACCGAGT	
AACGCTGAGGACTGGCTGTAGAAAAAGCGGATTCAGAATTGATAATCGC	
AAAAATGCCAAAAAGAAGAAATCCGCGACCTGCTCCGCAAAACGAAAGA	
TAGAGTGCCTTTTTGATGCAGGTCAGACGATCCTCAGAAATCAAATCAT	
GAAGAGGGTTTAAAGGTTTCATATAAAAACAGGTAATTTTATCAATCGTCGCATTAC	
AGACCGGAATATATTGAAAAGACACCTTTACGAGAGATTGAGAAGCCCT	
TAATCAACGTGATGGTTATAAGAGAGCGAACATTAATGAGAATCGTAAC	
ATTCATGAGGTTCAGTGCGAGTAGTGGCTTAGCGTTTTTATTTTTTGAG	
GGCCTACGAAACCGGATATCATTGTACCTTTACTCCAATTCAACCTAAA	
TAAGATATTCACAAACACGCCACCAGCCACCTTTTTATCCTCCCGAGTA	
GTTACAGTTAACAGAATACGTCACTGCACCCCCAATCCATTTCATCAAG	
ACAACGGAGACGAACTGACAGACCTAGATACTGTAGCTTATA	
AGGCGCATTGTGTCTACACTAAAACACTCGGG	
ACCTAGCGTTAGCAAATCAGATATTTACGAGCATGTAGATAATATGTAATAAATTA	
CCAGAACGGTTGAGGATACAGGAGTGTACTGGTCTCAGCATTGACAGGACACC	
GAGCCGCCACCCTCAGAACAATAAATCTGAATTTACC	
GACTTGATTCCTGGAAGGCCTTTATCAATATATTCAGGGAAACCATGCC	
CAGCTCAGAGCCACCACTGGCCTTGCGTCATACATGGCTGAGTAAGCGT	
TTCGGTCAGAGGCACCATCGTCACCCTCAGCAAGGCCGTTACCTTGATT	
CAGTTACCATCCTGAATTAAACAGTTAATGGATGCTGAGGGAGAAGAGG	
TGAAACAAAGTAGGCTGAATCATAAGGGAACTTTGTATGACCCCCAGCG	
GTTAACGGAATTAAGAGCCCCTCAAAAACAGACGTTAAGTAGCCAGCTT	
ACTTTTGTCAACGGGAGAATTATCGGCAGAGCCTAATTCGTGTGAGGGT	
GTCATAAGTGACCCTCATTTTCAGGGATATTGGAGTACCAGGCGGACCG	
TAGTGACTATTAAATCATGTCAATTCAGCTCATTTTTATGTGAGTCCTT	
ATAAGTTTATTGAGCCATTTGGAACTTTTGCATCAGCTTGCTTTCCTTT	
AACCCTCGTTATAGTAAACGAACTGGGA	
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CGGAATACCCAGAAAATCAGCGCCCGGAAATGCCGGAACAAGTTTGAAC	
GTTCGAGAGGCTTTTGCTCAACTACAGTTGAATGC	
AGCGGACTGAACACCCTGAGACTAGAATAACAGTACATAAATCAAGATG	
AGAGCAAAAGAATTAATGAAAAAACGATATTAGTTGGAGGTTGAACAAGTTAAACC	
CTTTCCAATACGACGATAAAAACCCGCCAAAATTACAGCATTATAGGCT	
CAGTTGCATCGCTTCAAGTCATTTTTTTAAATTTAGTTCATTTGGGGCG	
GTCGAAGCAAAATTGCTACGGTGTCCAATTCAGGTGGCATCAATTCTAC	
AGCTACAAAACTTACCATTCTAAGCGCGCCCTCAATAATCGGCTGGATA	
CGAAAAAAGACAACATTAGGAATTTTGAAAATAGAAAGGAACAACTAAA	
ATCAGCTACATAGCGAATTTCATCTTATCATTCCAAGACGCGCCTCTGT	
ATGTTGCGGATAAATTGCCAGTCACGATATACGATAGTTGCGCCGTTTC	
AGAAGGCTTAATGTAATAACACCGTATACTTCTGAACCTTGCCCGAACG	
GCGGCTATTTCAATGAAAAGGTAAAGGTGTACTCAGAACCGCCACAGTA	
CATAGGCGCACTGCTCAAAGTTTCGCAACGGCTACAGAGCATAACGGAC	
AGATATGCAATAAAAATCCGGAGAGGAAGGGCCGGCACGAGAGAGAATC	
TACAACGCGAGCCATATAGAAAAATATAATCTCAAAATGCTCAATTATC	
TTTAGCTAATTAGCCTAAATCCTTTGATGGATGTGTAATGAAATTG	
CGAAATCATACATTATGGCCTGCAAGTTGGGAACCTGTTCTTTTCACCA	
TATATAACAGAATAGCCCCCTTATAGAGCCGCCATGTTACTTAGCTCTT	
CAAAATAGCATGCCATCCGCGTTTCGGGGTCGATTAGCGGGGTTTTGCT	
ATAGCTGAAATGCGAACTTCATCAACCCAAAAATACGTGACAGCATCGG	
AGTCCGACAAACAAACATTGAGTATGCGCGACTGGCCAACAGAGATTTT	
ATATCTTTCCGTAGGAAATCACCGGCCTTTACAGTGCCACTCCTCAAGA	
TGCAGAAACGGGTACAAGCCGACCGGAAAGTAGCGATGCCCCTGAAAGTATTA	
TGTGCAAGGACTAAAGTCCTTTTGTAATTTCTTTAAGACTTGCAGATTT	
CCAGATTTAGCGGAACATGAATGGCTTCTGACCTGAAAACGCTCATAAA	
TTTGATTCAACTCTTCGGATCGCACCACGCTTGGTGGTTCCGAAACCAC	
ATCGGCGTTTATTTTATTAGCAAGTATTCATGATATAAACCGCCACCCT	
GGGATATGCGCAGATGAACAGAAATGGAAATCCAGAACAATATTAGCCA	
ATATTAGGCAGAGGCAATTTCATTTAGAGAGTGGAATTAGAGCCACATT	
AGAAGAAAGGTTTTAGACCAAAAACAGGCAAGGCAAAGATATTTTTGAC	
TATGCCTGATTGCTTTACGTAATGGAAGGGTTATTTACCCTGAGTAGAA	
CTAGGTCTGAGAACAAATAAGAAAGGAAACCGAGGAAAGGCAACATAGA	
TAATTTGAAAAATTACTTTAACAATAAAGTACCTGAACAAGAAAAAAAC	
TGTGTAATCGGTTCTAGATCACCATTTCAACAATACTTATTAACATCCA	
TTTAACCTCAAAAATCACGGCCAGAGGGGGTAATAGTAATGACCATATA	
AATCCAATCGCTTCTGATAGTATCCTTAATTAGTAATTGTTTATCAACA	
ATTGTAAGAAGATTCATTGCCGAGAGATAGGTAAATAAATGCCATAAAGAAAATTA	
ATTTAATTCGCGTCTGGTCGGATTGCATCTGCAGCTTTCGATCGGGCGA	
TAGACATTTAACAATTTATTTCAAGTACCTTACGTAAATGGCAATCATT	
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CCAACGGCGGAGATGGGGGTGCCGCTGCGCAAGGGTTTTGCCAAGGGGT	
CTTTTTTAATCGCGCAACAATAATACCATACTGATTGTAAAAGTATTCGACAATT	
AAACAAAGAAGATGTCAGATGATTGCGTATATTCCCACCAGAATAATACACTAATA	
AATACCAAGTATACTTCCTAAACAGGAGGCCGATTAAATAACCGTCTCA	
CGACGCAAATGGGATTTTAGACAGGAACGGTGAGTCTGGTAATATACCT	
CGTCTCCGTGTTTGGAAAGCACGTATAACGTGCTTTCCGAGTGTTCAAA	
ACGAGCCGGCTTAGGTTTAAATAAGGCGTTACAGGTCATTTACCCGAGA	
GAAAATATACAAGAACGAAGACGCAACCCACGAAACAACTGGCAT	
CAAGCCTGTTCCTAAATCCATATTATAACATGGTTTACACATACATGAG	
TTAGGTCGACAGTACCCGTATAAGTGTGAAATGAGCTAACTCACAGTCG	
TTAAACATCGACCAGTAATAAAAGAATGGATTAGAACCCGGATTCATAA	
TTGAAGTATTATATCTTTAGGAGCTCTAAAGCCGCCTGCAACAGTATAT	
AATCCTTTGTGGCAAATCAACAGTATCAATACCAGCAGAAGATAAGCCC	
ACCGTATACGCAATTCCAAGC	
ACCGAGCTCGAATTCTTAAAACGAAGATTTTCGAGCCACCCATCCTAAA	
AGGAACTCGTGAGAATACGCCAACTCCGGTAACGCTAACACCAGTCACC	
GAGGAAGGTTACCTCAAGTGAGGCGGTCAGTTCTTTAAACATTATTCAT	
TTTCCTGGATCCCCCTTGCATACCC	
AGGTAATCATGGTCCGTTGCGCTCCGAACGAACCATCTGGTC	
TTGCTGAATCTAAAAGACTTTAAGGTAAGAGA	
TGAAAAAACTAACAATTTGAGGACGACGGCTCAACACTT	
CTGGGGTGCCGCTGCATCTGCAAGTGCGGGCAAGGGTGGGGTAGCAATT	
GAGTTGTTATCCGCTCACATGGCTTCTAGACGGTTGTAACCCTCACAAC	
GGATAACGCCACTGTTGCAGTCAACTGATAACAGACCGAGAAGCAGATT	
TAATTAATTTTTTGGATGAATCATTACCGACTGCCAGTGCATTAGCAAT	
TTTAAGAAACTGATTATTTATACATTAGTTAAAATAAGATAGCAGAAAG	
GGCGCCAGGGAAGCGGTCTCCAGCCCAGTTTCTGGAGCAGCCCCAAATG	
GTGTGGCCCTCGCTTCTCGCATCGATGAACGACCCCGGAACGAGAAAAT	
CTTATAGCCCGATAACATCACTTGATTGGCAGATTCATGGCAAAGGGTC	
GACTATTTGCTTACATCTGCAAATAGTGAATGAGCGCTCTATCTTATAA	
CCTTATAAATGTTCCAGGGAACAATCAAAAAAAATTTTTGTTAAACATA	
GAATGTAGCATACAAAATGGAAACCTTGCTTCTGTAAAAATCATATATG	
AACCGTCTGAGGACATTACTGATAAACAGAGATATCAAACCCTCATGAA	
GGCCTTGCTGTCCATCAATTATTCCATTTGATATTAATTAATTTTAGTC	
TATCAACCCGCCTTCCTTATTTTGTTAAAATTCAGAAAAAACAAGCCGG	
CCGAGCAAAAATTAATTAATCCTT	
CGAAAAACCGCGTGGACTGTTTGAGGTT	
TTTGACGCAAGAGTTCGGCAATTGCAGCTGGTTTTCGTGCCATAAT	
GCGGGAGTTTGATTAGTAAGAGTAATGGTATTAACCAATAGGAACG	
AGAACCAGAAAATAAGGACGGTGTACCAACT	
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GATAACTTTAATTCATTAGAGTAACGGAACG	
CATATGCAGAGCTCCAAACAGTTTCAGCGGA	
CAATATAAAAGGAACCCGTAAATGAATTTTC	
AAAGAATTATAGCACCAACTGTAGTTTTCATGCCGCCA	
GGCATGTTAGACTACAATTAGCGTAACGATC	
AGTGAGGGGACGAGTAATAAAGAATCTATCATGGTTGC	
ACTTTGGTGTATTGACCTAGGGTTTCGTTAGAATCAGA	
ACAAGTAACATTACCTGAGTAAAAACGCCAGAATCCTG	
TGCTTTGCGTTCGGCCAAAGTGTAACACAAC	
ACATAGAACCCTATTAGATTAACACATCACC	
AGACACCGCCAGACGGGCTTTCCATTAATTGATAGCTG	
CGAACAATAAGTTTTAATCATCGGGCAAAATCGAGCGTCTTTCATCCAT	
TAGTAGTAGCTTGCGGGCGGCCAGTCCCAGTCTGCCCGCAACAGCTGAC	
CAGTCACACGCCATTAAAAATACACACGACGATTCGCCGATAAATAAGA	
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L-thin_rod	

		
CCCCAGCAGGCGAAAATCCTGTTTGA	
AGACTTTACAAACAATAGGATTTAGAAGTATT	
TGCAGCAAGCGGTCCACGCTGGTTTG	
ATTTTAAATGCAATGCCTGAGTAATGTGTAGGTAAAGATT	
TATTTCAACGCAAGGATAAAAATTTTTAGAACCCTCATAT	
CCGCCACCCTCAGAACCGCCACCCTCAGAGCCACCACCCT	
CAGAGCCGCCACCAGAACCACCACCAGAGCCGCCGCCAGC	
TTAGAGCCGTCAATGAGGCAGGTCAGACGCCACCACCGGAAC	
AGGTTATCTAAAATAATCCTCATTAAAGAGCGTTTGCCATCT	
ATCTGGTCAGTTGGTACCGTTCCAGTAATAGCGCGTTTTCAT	
GCATCACCTTGCTGGAGTGTACTGGTAAATCAGTAGCGACAG	
ACAGTGCCACGCTGTAACAGTGCCCGTAGCCGGAAACGTCAC	
GATAAAACAGAGGTGGAACCTATTATTCAGAGCCAGCAAAAT	
AAAACATCGCCATTACTCCTCAAGAGAAAGGTGAATTATCAC	
TTTGAATGGCTATTTACCAGGCGGATAATTGAGGGAGGGAAG	
TTCTGACCTGAAAGAGCCCGGAATAGGTTGGTTTACCAGCGC	
CCAGTAATAAAAGGCGCCACCCTCAGAAACGGAATAAGTTTA	
TGAAATGGATTATTAGCCACCACCCTCAATACATAAAGGTGG	
AAAACGCTCATGGACCCATGTACCGTAAAGACTCCTTATTAC	
GTAATATCCAGAACCAACGCCTGTAGCAAACGCAATAATAAC	
TCACTTGCCTGAGTAACGATCTAAAGTTATTGAATCCCCCCG	
AAATTAACCGTTGTAATTTTCTGTATGGGACTGGATAGCGTC	
TAATCAGTGAGGCCCAGCGGAGTGAGAAGCAAAAGAAGTTTT	
TTAGACAGGAACGGATAATAATTTTTTCTTTACCAGACGACG	
GAATCAGAGCGGGACAAAAGGAGCCTTTGAATTACGAGGCAT	
ATGGTTGCTTTGACGAGGTGAATTTCTTGGAATACCACATTC	
CCACACCCGCCGCGACAATGACAACAACACAACATTATTACA	
CTAGGGCGCTGGCAGTCGCTGAGGCTTGCGTTGGGAAGAAAA	
ACGTGGCGAGAAAGTCGTCACCCTCAGCCCTTATGCGATTTT	
AAGGGAGCCCCCGAGCAACGGCTACAGAGGCTTGAGATGGTT	
TTTTGGGGTCGAGGAGGAAGTTTCCATTAGGCTTGCCCTGAC	
AGGGCGATGGCCCAGAAGGCACCAACCTATTACCCAAATCAA	
AGAACGTGGACTCCAAACACTCATCTTTCTGACCTTCATCAA	
GGTTGAGTGTTGTTACAAAGTACAACGGAGAGGACAGATGAA	
TCGGCAAAATCCCTGTCGAAATCCGCGACAGACGGTCAATCA	
TAAATCCTTTGCCCAATCGGCTGTCTTTGTACCGCACTCATC	
AACATTATCATTTTAATATCCCATCCTATCGTAGGAATCATT	
GGAATTATCATCATCGCCTGTTTATCAAATAGAAGGCTTATC	
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TCAATATAATCCTCAGACGACGACAATGCGAACCTCCCGAC	
GAAGGGTTAGAACAAGAGAATATAAAGAGATTAGTTGCTAT	
AACAGAAATAAAGAGCCAACATGTAATTATCTTACCAACGCT	
AGATGAATATACAGCTCAACAGTAGGGCCCAGTTACAAAATA	
AATAACGGATTCGCATCATATGCGTTATATAAGAAACGATTT	
ATCGCGCAGAGGCGATAAACACCGGAATAGCCTTTACAGAGA	
AGAAGATGATGAAATTTGAAATACCGACAGACGGGAGAATTA	
ATTTAACAATTTCAATATATTTTAGTTATAATTGAGCGCTAA	
TACATAAATCAATAAAATCCAATCGCAAGTTAAGCCCAATAA	
AATCGTCGCTATTACGGCTTAGGTTGGGAGCTATCTTACCGA	
CATAGCGATAGCTTTTTATCAAAATCATGCTCAAATGCTTTA	
TCGCCATTCAGGCTGCACCGCTTCTGGTAATCAAAAATCAGG	
CGGGCCTCTTCGCTCAGTATCGGCCTCACAAAGCGGATTGCA	
GCTGCAAGGCGATTGCGCATCGTAACCGACTTCAAATATCGC	
TCACGACGTTGTAAGCGGATTGACCGTAGACCGGAAGCAAAC	
CTGCAGGTCGACTCTGAGCGAGTAACAATTAATTGCTCCTTT	
TAGCGACCGTATACGCGTCTGGCCTTCCTAGAGCTTAATTGC	
CGGGTACCGAGCTCAGCTCATTTTTTAATTAAATATGCAACT	
CCTGTGTGAAATTGGTTAATATTTTGTTATATAACAGTTGAT	
CGAGCCGGAAGCATAAAAACAGGAAGATTTTGACCATTAGAT	
GTGAGCTAACTCACATGTCAATCATATGTAGCTATATTTTCA	
TTCCAGTCGGGAAAGAGCAAACAAGAGACAATTCTACTAATA	
GGCCAACGCGCGGGGAGAGATCTACAAAACAGGCAAGGCAAA	
GGTGGTTTTTCTTTGTTCTAGCTGATAACAGAGCATAAAGCT	
GCCCTTCACCGCCTAGGCCGGAGACAGTCCTGTAATACTTTT	
AGAAACCAATCAATGAACGTTATTAATTTAACAACTAATAGA	
TGAACAAGAAAAATGCGGAACAAAGAAAAAAGGAATTGAGGA	
AAAGTAATTCTGTCGATTGTTTGGATTAATGAAAAATCTAAA	
CCATATTTAACAACAATTGCGTAGATTTAACCACCAGCAGAA	
AAAGCCTGTTTAGTCTGATTGCTTTGAAGCACAGACAATATT	
CCTAAATTTAATGGCAAACATCAAGAAACACCAGTCACACGA	
GTAAATGCTGATGCTATGTGAGTGAATACCATTGCAACAGGA	
GAGTCAATAGTGAAAGATTAAGACGCTGGATTAGTAATAACA	
TGAGGGGACGACGAATTACGCCAGCTGGGAGAAGTGTTTTTA	
CGTGGGAACAAACGAACGACGGCCAGTGTGCTTTCCTCGTTA	
ATCAAAAATAATTCGCATGGCTAGTACCGCTGCGCGTAACCA	
TTTAAATTGTAAACTTATCCGCTCACAAGGGAAAGCCGGCGA	
ATCGTAAAACTAGCATTAATTGCGTTGCACCCAAATCAAGTT	
GGGTAGCTATTTTTGAGAGGCGGTTTGCGAGTCCACTATTAA	
TATGATATTCAACCTCACCAGTGAGACGATAGCCCGAGATAG	
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CAAAAGGGTGAGAAGGCCCTGAGAGAGTTGGTGGTTCCGAAA	
GAGAACAAGCAAGCTCACCGGAACCAGAGATTGGCCTTGATA	
ACCGCGCCCAATAGATAGCCCCCTTATTCCAGAATGGAAAGC	
CGGTATTCTAAGAATTAGCGTCAGACTGGCGTCATACATGGC	
TTGCGGGAGGTTTTATAGCAGCACCGTATAAGTTTTAACGGG	
TTTGCACCCAGCTATTACCATTAGCAAGTAAACAGTTAATGC	
AACAGCCATATTATAAATTATTCATTAAGGATTAGGATTAGC	
TTTGTTTAACGTCACGACATTCAACCGAGTGCCGTCGAGAGG	
GAATAACATAAAAAATAGAAAATTCATAGTATCACCGTACTC	
ACTGAACACCCTGAAACGCAAAGACACCCCGCCACCCTCAGA	
TATCAGAGAGATAAAACGTAGAAAATACTTTTCAGGGATAGC	
TAAGAGCAAGAAACAACTGGCATGATTACACTGAGTTTCGTC	
AGCCCTTTTTAAGAAAGGAAACCGAGGATTCCACAGACAGCC	
AACAGTTCAGAAAACGTCATAAATATTCTTGTCGTCTTTCCA	
TCAAAAAGATTAAGAGCGAGAGGCTTTTTAGAAAGGAACAAC	
GTTTTAATTCGAGCTATCATAACCCTCGACGTTGAAAATCTC	
TCCAACAGGTCAGGCATAACGCCAAAAGAATTGTATCGGTTT	
TGATAAGAGGTCATTCAGTTGAGATTTAAAACAGCTTGATAC	
TGAATATAATGCTGAACGAACTAACGGACATCGCCCACGCAT	
AAAGTACGGTGTCTTATACCAGTCAGGACAGGGAGTTAAAGG	
TCCCAATTCTGCGAATCATTGTGAATTAAGCGAAAGACAGCA	
ACATTTCGCAAATGCGAGTAGTAAATTGGGCTTTGAGGACTA	
GTAGTAGCATTAACAGAACCGGATATTCAAAACGAAAGAGGC	
GAATTAGCAAAATTGGCGCATAGGCTGGGACCCCCAGCGATT	
AAATCGGTTGTACCTGACCAACTTTGAAAGATTTGTATCATC	
GCGGGAGAAGCCTTGCCGGAACGAGGCGCCTGCTCCATGTTA	
CGCCTCCCTCAGAGGGGTATTAAACCAACCTTATCATTCCAA	
TTTCATAATCAAAACGTTTTTATTTTCAATTTACGAGCATGT	
CGGCATTTTCGGTCCAAGCAAATCAGATCAATAGATAAGTCC	
AATCAAGTTTGCCTCGCGAGGCGTTTTAAAACAACATGTTCA	
CAATGAAACCATCGGAAGCCTTAAATCATACCGACAAAAGGT	
CACCAGTAGCACCACAATTTTATCCTGATAGGCAGAGGCATT	
CGTCACCGACTTGACAGAGCCTAATTTGTTAATTGAGAATCG	
GTAAATATTGACGGTTATCCCAATCCAAACAAATTCTTACCA	
CAAAGACAAAAGGGAAAATGAAAATAGCCATAATTACTAGAA	
TTTTGTCACAATCACAGGGAAGCGCATTCGTGTGATAAATAA	
CAACATATAAAAGAACAAAGTCAGAGGGATTTCATCTTCTGA	
GCAGTATGTTAGCACCCACAAGAATTGAGACAAAGAACGCGA	
GGAATACCCAAAAGAATGAAATAGCAATTTATATAACTATAT	
AACAAAGTTACCAGAAAGTAAGCAGATAAGGTCTGAGAGACT	

Frances Anastassacos
S25



CAATACTGCGGAATCGAGAATGACCATAGCCGGAAACCAGAA	
GCCAGAGGGGGTAAATTATAGTCAGAAGGGAAGATCGCACTC	
ATAAAAACCAAAATAGGAAGCCCGAAAGTGCATCTGCCAGTT	
AGTAAGAGCAACACTTCAAAGCGAACCAATGGGATAGGTCAC	
AACTAATGCAGATAATTAGAGAGTACCTCCCGTCGGATTCTC	
GGTAGAAAGATTCATTTTGCGGATGGCTTGTAGCCAGCTTTC	
ATCTACGTTAATAATAGCTCAACATGTTCCAATAGGAACGCC	
AAGAACTGGCTCATGGAAGTTTCATTCCAAAATTCGCATTAA	
TAATTTCAACTTTAACGAGTAGATTTAGTGTATAAGCAAATA	
GAGAAACACCAGAAGTCAATAACCTGTTTACCCCGGTTGATA	
CGTAACAAAGCTGCTGAAAAGGTGGCATATCGATGAACGGTA	
GAGTAATCTTGACAATCCAATAAATCATGGCTATCAGGTCAT	
CGGTGTACAGACCAAAGCAATAAAGCCTATTAATGCCGGAGA	
TAAGGGAACCGAACAAAAACATTATGACCAAATCACCATCAA	
ATTGACAGGAGGTTAGATAATACATTTGTCGACAACTCGTAT	
TTCACAAACAAATAATCTTTAGGAGCACTTAAAAGTTTGAGT	
GCAGTCTCTGAATTCAAATCAACAGTTGCCACCAGAAGGAGC	
TTTTGATGATACAGAACCTCAAATATCAGATGATGGCAATTCA	
GTCAGTGCCTTGAGAGAGCCAGCAGCAATACTTCTGAATAATG	
CCCCTGCCTATTTCGAGGCGGTCAGTATTTATTTGCACGTAA	
ATTAAGAGGCTGAGAAAAATACCGAACGTCAGGTTTAACGTC	
GGGGTTTTGCTCAGAGTCTTTAATGCGCACATCGGGAGAAAC	
GTTGATATAAGTATCGTAAGAATACGTGTACCAAGTTACAAA	
AGGAGGTTTAGTACGACATTCTGGCCAAATTACCTGAGCAAA	
ACCGCCACCCTCAGTACATTGGCAGATTACAAAATTAATTAC	
AAGCCCAATAGGAAAATACCTACATTTTTTTAATGGAAACAG	
ACCAGTACAAACTAAATATTACCGCCAGACCTTGCTTCTGTA	
CTCATAGTTAGCGTAGAAGAACTCAAACAGAATCCTTGAAAA	
GACGTTAGTAAATGAGCAATACTTCTTTAGGCAAAGCGCCAT	
ACTTTCAACAGTTTACCGAGTAAAAGAGAAGGGCGATCGGTG	
TAAAGGAATTGCGATACGCCAGAATCCTCGAAAGGGGGATGT	
CAAAAAAAAGGCTCGCTAAACAGGAGGCCAGGGTTTTCCCAG	
ATCAGCTTGCTTTCGAGCACGTATAACGCCAAGCTTGCATGC	
CGATAGTTGCGCCGCTTAATGCGCCGCTCGAGGCAAGTCCGC	
AACCGATATATTCGAGTGTAGCGGTCACCGTATAAGGATCCC	
CCGCTTTTGCGGGAGAAGGGAAGAAAGCGGTCATAGCTGTTT	
TCGGAACGAGGGTATTTAGAGCTTGACGTTCCACACAACATA	
AAGACTTTTTCATGTGCCGTAAAGCACTGGGGTGCCTAATGA	
CGTAATGCCACTACCTACGTGAACCATCGCTCACTGCCCGCT	
AAAAGAATACACTAAACGTCAAAGGGCGTGCATTAATGAATC	
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ATACCAAGCGCGAACCAGTTTGGAACAAGTATTGGGCGCCAG	
GCCTGATAAATTGTTATAAATCAAAAGAGGCAACAGCTGATT	
GCTAATGCAGAACGATTCCTGATTATCAAACCCTCAATCAAT	
TTCGAGCCAGTAATCTACCATATCAAAATAACACCGCCTGCA	
GTATAAAGCCAACGTAACAGTACCTTTTGAACTGATAGCCCT	
GGCGTTAAATAAGAAATTATTCATTTCACAGAGATAGAACCC	
GAAAACTTTTTCAATTTGAATTACCTTTGACGCTCAATCGTC	
ACCTTTTTAACCTCATTAATTTTCCCTTTATCGGCCTTGCTG	
CAGCCAGCTTTCCGGCGCAACTGTTGGGTCTGTCCATCACGC	
GTTGGTGTAGATGGAAGTTGGGTAACGCCGATTAAAGGGATT	
ATCAACATTAAATGTAGACCTTTGATAGACAGGGCGCGTACT	
ATTTTTGTTAAATCGAATTCGTAATCATGAAAGGAGCGGGCG	
ATCAGAAAAGCCCCAAAGTGTAAAGCCTAAATCGGAACCCTA	
TGCCTGAGAGTCTGCCTGTCGTGCCAGCAAAAACCGTCTATC	
AACGAGCGTCTTTCGCCATTTGGGAATTTGAAACATGAAAGT	
TCTTTACCCTGACTTAGTAAAATGTTTAGATTTTGCTAAACA	
TTTGGGGCGCGAGCTCATTCAGTGAATAAAACGGGTAAAATA	
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L-thick_rod	

		
AGAATCCTGAGAAGAAGGGATCTGAAATGGATT	
AGAATCAGAGCGAATTAACCGTTGCGAGCAC	
CATGGTTACATTCAGGAGGCCGATTATGTTGTT	
TTTCCTCTTTATAATCAGTGAGAACAATATTGGCAGA	
ACACGACCAGTATCCAGGCCACCGAGTAAAAGAGTGC	
GTATAACGTCTGTCCATCACAGGGCGTTGCCTGAGTAGAAGAACTACTTAATGC	
TTGCTCAGGAGCTAATCATCTGCCAGTTTGAGGGATG	
TTGATAGCAATACTTCTTTGATCGCGATCGTATTGAC	
CAGGGTTGCGTCACGTTGGTGTAGATGGAAGTTGGGGCCTCAGGAAGGCTGGCG	
TGCTGCAGCGAACGGTACGCC	
AAAGGGGGGACGACGACAGGTGCGGGCCTCT	
GCCAATCGCACTCCAGCCAGCCAAATCAGCTCATTTT	
GGAACGCCAGTGGGAATTTCCGGCACCGCTCTATTAC	
TCGTCTGGCAACTGTTGGGAATCCTCAACATTA	
GCAAAGCGCCATTCGGTTGCT	
ATAATTCGCGTCAGGCTGCGTGCCGGAAACCAG	
CACCACCGTCACTAAACAGTTAATGGGTCAGCGATTGCCCTT	
CCAGGCATGATTCCCTCAGAGCCACCCTCAGTACGACTTGAG	
TATGACGGGAGATAGAAAGGAACACAACTTTCAAAGACTCCT	
ACAGGTTTTGAATGCGGGATCGTCTGAGGCTAAATTAACTGA	
CAACCCATCCTAAGATTTGTATCATTATACCTTGCCTTAAAT	
CATCAGTATAAATTCAGTGAATAATTACCCAGGATTTACGAG	
TATAAAATTAATCAGAAAACGAGATTGAATCACTTATATAAC	
CAAAGAACCTACTAGAGCTTAATTTTTGATATTTACATTTAA	
ATTTACATTTGACATTAACATCCAAGGTGGCCTCATATCAAA	
AGTAGATAAAACCGGAGACAGTCATAGGTAAAGGGATTTAGA	
GCGTACATTTTGATATTTAAATTGGCCCCAAGCAGAGGTGAG	
CGTTTTAGACAGATCGTAACCGTGGGGATAGAAACGCTCAAT	
AAATATTCCAATGAAACCAGGGCGACCACGCAATACACCACC	
TACAGAGAAGCCCAATAATTTGTTTATCGCGTTTTGCACCCT	
TCAACAACCGCACTCATCGACATGTTTTTAGTATCCAGGCTT	
TCATAGGTTAGTTAATTTCCGCTGAGCTAGAAGATCAATGAC	
GATTGTTCAGTAACAGTACTATCAGAAAAACTAATAAATAAA	
CATCGCCCATCACCTTGCTTAGTCTTCTTGCAACAAATAAAC	
CAGTGAGAGTAGTATTCATTAAAGGTCCAGGGGAACGGAATA	
CCCAAGCAAAGGTAAAAACAGGGAAGAGAGGCACGAACCTCC	
CGACTTTGCTTCCCTGAACAAGAAAAATAACCTATGCGTTAT	
ACAAATGAGTAGCTACCTTTTTAACCGCAATATTGAAACAAA	
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CATCACCTTAATCTTCTGAATAATGGCAGAATAATTAGAGCC	
GTCAAACAATTTACCGAACGAACCACCGCCCCCAAAAACGCT	
ATACATGAGGGACAAAATCACCAGTATCGGTCATTGCAGCAA	
CAATTGAAAATAGGTAATTGAGCGCTTACCAGAACGTAGAAA	
ATTTAGAACGCGTCGGCTGTCTTTCCTCCGGTAACCCAGCTA	
AAACAGTGAATTATCCAATCGCAAGATAATTACAATCGCCAT	
TCGTACATCAATAATAAAGAAATTGCTCATTTCTTTTAATGG	
TTCACCTGATAGTGCAACAGTGCCACAAATATCTTCGACAAC	
CTGGTTTGCCCCATTTGCACCATTACCATTAGCCGATTACAT	
AAAGGTGGCAACAAGTAATATCAGAGAGATAACAAATTTATC	
CTGAATCTTACCCTTATTATCATTCCAAGAACGTGCAACAAC	
GCCAACATGTAAATCACAAAGAACGCGAGAAAAAATAGTACA	
TAAATCAATATATTATGTAGATTTTCAGGTTTAAATTTTAAA	
TCCTTTGCCCGATCTAGCTGAGAGCCAGCAGCACGAACAGTC	
CGGAAACAAAACCGTCAAGTTTGCCTTTAGCGTAAACGTCAA	
AGAATTGCCCAAATCTTACCGAAGCCCTTTTTAATTACGTGA	
TAAACCAAATCGGAGAATCATTACCGCGCCCAATAGCCGTAA	
TCAAATAGGAAAGCCGACCGTGTGATAAATAAGAATTAGAGC	
AGATGAAAAAGGAGCTGATTGCTTTGAATACCACCAAGGGAA	
AAAATCTCTGCGCGGGTCAGTTGGCAAATCAACAGGTGTAGC	
GTTTTCAGACGGAACGGCCCCCTGCCTATTTCGGCATAAGGT	
GATAGTTAGAATAAAAACTAAAGGAATTGCGAATCAGGCCTT	
AGATATATAGATAAGATCGCCTGATAAATTGTGTTATGTTTA	
ATAAATTTCTGAGAAACAGATACATAACGCCAATTGACAAAA	
CGCAGTATGGATTACTGCTGAATATAATGCTGTGAAGATCCT	
TGAGGAGATTAAAATGAATCACCATCAATATGAAAGGTAAAA	
TTGTCAATCGTCTTAATAGTACCGAACCTATTATTCCGGAAT	
ACAAATTACGAAAGCGTATTCGGTAATAATTTTTTATGACAA	
AAAGTAAAATCTACAGCCGGATATCGAAATCCGCGGCTGACC	
ATTAAAACGGAAGCCCATAAATAAAGGAATTACGAAGACTGG	
GCGGATGAAAAATTGCGCGAGCTAGCTCAACATGTAATAACC	
GACCTCTGTAACAATTTAATCAGTATTCAACCGTTAACTAGC	
GTTTACCAGCGCAATCTATCAGGGCGATCGATTCAACAAGGC	
CAATCCAAATAAATCAAGTTTTTTGGGGCGACGTCAACCACA	
TGTCCAGACGACAGACCCTAAAGGGAGCCACAGCTAAGGTAT	
GGAATTATCATCGCCGGGCGCTAGGGCGTTTGATGGCACGTC	
AGACAATATTTTCTTAACCACCACACCCTTTAATGCGAATGA	
AGGGCGAGTCATCGGCAGCAGGCGAAAAGACTCCACAAGAGT	
ACCATCAAGCCGAACAATATAAAAGAAAGGCCCACTCATATG	
AGCACTAAGTAGAAGGAACGCTAACGAGTCGAGGTTTTATCC	
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TTGACGGTACACCGGATTTAGGCAGAGGCCCCGATGTAATTC	
GAAAGCGTAAGGCGAATGTGAGTGAATAAGAAAGGTTGAAAA	
GGTCACGAAAAGGTTAACGTTATTAATTCTGGCAAAAGGAGC	
GCCGCTACGGGTAATAATAAAAGGGACAGCCGCGCGTGGCAC	
GGGGTGCTGTGCCTTGAGTAACAGTGCCAAAGTGTAACATGA	
TTCCACAGCCAACAGTTTCAGCGGAGTGTTATCCGTTGAAAA	
GGTCATACTAAGCGCGAAACAAAGTACAGAATTCGGCTCCAT	
CGTATAACTCAGTTGAGATTTAGGAATAGCATGGCTAGTAAG	
CGAGGCAAGAGAGGTCATTTTTGCGGATTAGACCTAATATGC	
CCAAGCTGTAGATTCAAAAGGGTGAGAAAACGACGCTGATAA	
ATTGCGTCTAATGACCCTCAGAACCGTGGTAATGAAAAGCCT	
CAGAACCCAACATAGGAACCCATGTAGTATGGGCGCTCACAA	
AAGGCCGGCTGTTTGGTAGCAACGGCATCTTTGCTTAATCAT	
AAAGCTGGGATCCCGTAAATTGGGCTCATTATTCATAGTACC	
TTTAAACAGTCCGCGACTATTATAGTGTACCTTTATTGATAG	
AATAGTATGCATGCAATTAAGCAATACAATGCCAGGCCAGTG	
TGTATAATTCCCAGATTTTTGTTAAACGGCGGATCGTAACGC	
ACCGGAACCGCCAAATCCCCCTTATTAGGTTTGATGGTGGGC	
CTCATTTTCAGGTACAAAACCGAGGAAAAAGACACCACGGCA	
CAGCAGCGAAAGGCGTTAAGAACGCGAGTTTCCAGAGCCTTC	
GCCCTGACGAGAGAGAAAAAAGCCTGTTTTCGAGCCAGTAGA	
CATAAATCAAAATCTATACCTGAGCAAATGCTTCTGTAAACG	
TCATACAGGCAATGATAGGAGCACTAACAAGTTTGAGTAAAT	
GTTAATATTTTGTAAAACCGCCAGCCATGGCCAACAGAGACC	
TTTCCCTCAGAGCCTGGCTTTTGATGAAGCTTCCGAAATCGG	
GCGATAGCAAGCCCTCCAGACGTTAGGCAGAATAAGTTTATT	
CAACAGCATCGGAAAGGCAAAAGAATCAAAAATTTGCCAGTT	
TAAACACCAGAACGGTTAATAAAACGAAAAATAAGAGAATAT	
GCATCAGGTCTTTAAAACTCCAACAGCAATTCGTCGCTATTA	
AAGGCAAAGAATTATTTAGAACCCTCTAGACATTATCATTTT	
CGTTAAAATTCGCACCCGTCGGATTCGGGGTAGAACCCTTCT	
AAGTAGGAGGTTTACGAGCCGGAAGCATCGAACCGCCACCCT	
TCTCCACCGATAAGCCTGTGTGAAATTGAGTGCAGGGAGTTA	
GTTACACAAGAATACGGGTACCGAGCTCACAATCAACGTAAC	
AGCAAAATCGTCCTTAGCGACCGTATACCCCCCCTCAAATGC	
AACTATTGGGGCAACTGCAGGTCGACTCGGATCAATTCTACT	
ATTAACGGTTGAAATCACGACGTTGTAAAGAAACAGGAAGAT	
GTTTCCTCATTAAGAGGCTGAGACTCGTACCCACCCTCAGAG	
GAGGACATAAAAAAAAAGGCTCCAAATTCTCCGTAACACTGA	
GGATTGCGGCACTATCATAACCCTCGACAATGAGATGGTTTA	
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ATAAATCATAAGTACGGTGTCTGGAAGAGACAGAAGCAAAGC	
TTAACACCCTGCCGGAGAGGGTAGCTAATGAAGCCTCAGAGC	
CAGAGCCGCCAGGAGTCTCAAGAGAAGGATCACCGTAGTCAC	
CAGTACAAAATGAATTAGGAGCCTTTAATTGCCCACGCTAAA	
GACTTTTTCCTAAAACCAGACGGTCAATCAGAGTAATAACTT	
TAATCATTGTAACGGATTTACCAGACGACGCAATACTGCATC	
AAAAAGATTAGGATTAGTTTCATTCCATATTATATTTGCTAA	
ATCGGTTGTTATTTTAATTTTTGAGAGATCCATATGTCAATA	
CTAAAGTTTTATTAGGGAGAGGGTTGATATATACACCAGGCA	
ACCAACCTAATCGTATTGATACCGATAGTTTAACTACACGAT	
TTGGGAAGACAATAAGGTACAGACCAGGCGACAATGAAAGGC	
GCGAACCAGGTCATAAGAGGGGGTAATAGTAACTGAAGGACG	
AACGCAAGGAGCAACATTAGATACATTTCGGTCAAGATCAAA	
AATGTGAGCAATTACAGAATCGATGAACGGATAACCAATTTC	
AGGTGTGAATCGATAGCAGCACCGTATAGTATAGCCTAAGTT	
CAACCAATTAAGAGCAAGAAACAATGTAGCCGACACAATTTT	
TTCATAACAAGAACAAGCAAGCCGTTCATAGGCTGACACCCC	
ATAGCACGAATCTTCTGACCTAAATTATAATGTTTGGACAGG	
TGTTTATATCTTTTACATCGGGAGAAAAAATGGTCTTTAATT	
ATGTCGAATGAACCTCAAATATCAAAAGATCGTAACTTGAGT	
CGCCGCCAGGGCAGACTGATCAGTAGCGACGCGGATAAGAGC	
CAGTACCAGAGCAAAGACACAATCAATAGACCTCATAGTGCT	
ACAGACAGCAAAGAAAAGAAATAGCAATAGAATTTCTTATCC	
TTCGAGGTGCTGAAACGAATAAACAGCCATACGTAATGCGCT	
GGGTAAAATATTAGCAAGTTTATTTTCATCAGGACAGATAAC	
CTTTGAAAGGTGACAATAACCGACAAAAGGCTCATTATACAA	
AAGAACTGGTAGCGTTAATAATGGTTTGAAAAAAGAAGTTTT	
GGCTTTTGCATTTAGATTTTTTCCCTTAGACGTTTTAATAGA	
CAAATATCGATAGTTACAACAATAACGGATAGATTTAGTCTT	
CGAACGAGTTCATATTCCACAAAGAAACCATGCGGGAGACTG	
TAATACTTTCCAGTTGAACCCTCAATCAATTCTGGAGCACTG	
GCCTGAGAGATTGAATGGGAAAGCGTAAGAAGCCAGCTTATT	
CCTTCCTGTATCAAACTATTAGTAATAACATCGCCATTCTGG	
AGAGACGGGATTGGGCGCCAGGGCCAACGC	
GCGGGGAGAGGGAAACCTGTC	
CGTTTGCCATCTTTTCATAATCACCAGCTG	
CATTAATGAATCGGTGGTTTTTCTTTTCAC	
CAAAATCCCTTATAAATCAAAAGAAT	
AGCCCGAGATAGCATTAAAGC	
GTTCCAGTTTCATTGACAGCAAATAAATCCTGGTTGAGTGTT	
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GCTTTCCAGTCGGCGGTTTGCGTCAACAGCTGCTCACTGCCC	
GTGAAATCACCGGAACCAGAGCCACC	
GGTCAGACGATTGGCCGAAAGCGCAGTCTC	
TGAATTTACCGTTCCAGTAAGCGTCATACA	
CAGAATGTTGATATTCACAAAGAGGTTGAG	
TAAAGAACTTTTGGGAATTAGAGGAATTATCGCCTGGCCCTG	
TTTGCGGGACCCTGAACAAAGTCCGCATTATACGCAGTATGT	
ATTTCTTACGTAGAAACCAATCAATAATATGATTAGTTGCTA	
TAAGAAAACATGTAAATGCTGATTCCGGCTCAGTAGGGCTTA	
AATAGATAAATTTGCACGTAAAAAAGGGTTTTTCATTTGAAT	
ATAAATACCGTCAGTATTAACACCAGCAGAATTAGACTTTAC	
AACCACCACCAGTGCCGTCATTAGCGGGGTTTTTAGCGTAAA	
CGCCTGTAGCATAACAGCTCGGTTTATCAGCTTCACTACGGG	
AAGTTTCCATTAGAACGGTGGAACCGAACTGACCCAGTCATT	
ACCTTATGCGATTTTGCCAAAACCAAAATAGCGTCGAGCTGG	
AAGCCCGAAAGATTGACCAGTTGATTCCCAATTAGCCTTTAA	
AACATTATGACCAACAAGAAAGGCTATCAGGTCTCATCAAAA	
CAATAGGTTGGGATTCAACTAATGGATTCATCAGCCAACGCT	
CATAGCGATAGCACCGGCGAACGTGGCGACAAGAGTCCTTTT	
ATTTCCTTGTTAGCCGGAACGAGGCGACTCTACAGAGGCTTT	
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L-ring	

		
TTTGCCCGAACGTTATAACTCGTATTAAATCC	
ATTACCGCCCCAGCTTCATCA	
CGGTCCACAAGCAAGTAATGTGTAGGTAAATCCTCATTAAAG	
AAAAGGGTGAGAAACTTGATATTCACAA	
TAATCTTGACAAGAACCGGATGTCAGACGATTGGCGGCCGGAGACAGTC	
TAGGCTGGCTGACCAGGCGAAAATCCTGTCATCGTAGGAATC	
GAAGTATTAGACTTTGCAGTCTCTGAATTTCTCATATATTTTA	
TAATAGATTAGAGCTTTGATGATACAGGAGAAGCCTTTATTT	
AATTGAGGAAGGTTACAGTGCCTTGAGTAGTTGTACCAAAAAC	
CTCAATCAATATCTCTGCCTATTTCGGACAAAATTAAGCAAT	
GAAAAATCTAAAGCAAGAGGCTGAGACTCATTAACATCCAATA	
AACACCGCCTGCAATTTGCTCAGTACCACGAGCTGAAAAGGT	
GAACCACCAGCAGAATATAAGTATAGCCCGAATGGTCAATAAC	
GCGAACTGATAGCCTTTAGTACCGCCACCCGAACGAGTAGAT	
CGTGGCACAGACAATCCCTCAGAGCCACCTCTGGAAGTTTCAT	
GCCAACAGAGATAGTAGGAACCCATGTATGTAGCTCAACATG	
GCAGATTCACCAGTCAACTACAACGCCTGTTTTTGCGGATGGC	
TACATTTTGACGCTGCGTAACGATCTAAATTAGAGAGTACCT	
TTACCGCCAGCCATTATGAATTTTCTGTATCAAAGCGAACCAG	
AGAACTCAAACTATTTTCAGCGGAGTGAGGAAGCCCGAAAGA	
GCAATACTTCTTTGAGAATAATAATTTTTTATAGTCAGAAGCA	
ACCGAGTAAAAGAGCCAAAAGGAGCCTTGAATGACCATAAAT	
GGTACGCCAGAATCCGAGGTGAATTTCTTATTGAATCCCCCTC	
GGAGCTAAACAGGACAATGACAACAACCACTGGATAGCGTCC	
TTGACGAGCACGTATCGCTGAGGCTTGCAAAAAGAAGTTTTGC	
GCCGCGCTTAATGCTCACCCTCAGCAGCACCAGACGACGATA	
CGCTGGCAAGTGTAGACGGCTACAGAGGCTTACGAGGCATAGT	
GCGAGAAAGGAAGGAGTTTCCATTAAACGACCACATTCAACT	
GGAGCCCCCGATTTACACCAACCTAAAACGTTATTACAGGTAG	
TTGGGGTCGAGGTGTCATCTTTGACCCCGAAGAAAAATCTAC	
AGGGCGATGGCCCACACAACGGAGATTTGCGATTTTAAGAACT	
AAGAACGTGGACTCCCGCGACCTGCTCCATGGTTTAATTTCA	
TAGGGTTGAGTGTTGGGTCAATCATAAGGCTGACGAGAAACAC	
GAAATCGGCAAAATCAGATGAACGGTGTTCAACGTAACAAAG	
TGAGTAACATTATCAGCCTGGCCCTGAGGCTTATCCGGTAT	
GAGCGGAATTATCACTTTTCACCAGTGACCTCCCGACTTGCG	

Frances Anastassacos
S33



TTCATCAATATAATGGGGAGAGGCGGTTTAGTTGCTATTTT	
TGGAAGGGTTAGAAACCTGTCGTGCCACTTACCAACGCTAA	
AACAGAAATAAAGCATTAATTGCGTTGCAGTTACAAAATA	
AGATGAATATACAGAAAGTGTAAAGCCTAATAAGAAACGATT	
AATAACGGATTCGCCTATCCGCTCACAAGCAGCCTTTACAG	
TCGCGCAGAGGCGAAATTCGTAATCATGCATTAGACGGGAGA	
AAGATGATGAAACAATGGCTAGTACCCGGAGGGTAATTGAG	
TAACAATTTCATTTACCTTTGATAGCGAGAATTGAGTTAAGC	
TAAATCAATATATGACGGCCAGTGCCAAATAGCAATAGCTA	
TCGCTATTAATTAAGGGTAACGCCAGGGTAAGCAGATAGCCG	
GATAGCTTAGATTACCAGCTGGCGAAAGAAACGCAATAATA	
TATCAAAATCATAGGTGTTGGGAAGGGCTTAAGACTCCTTAT	
CTTAGGTTGGGTTATGAAACCAGGCAAAATACATACATAAA	
CCAATCGCAAGACAGATCGCACTCCAGCGACACCACGGAATA	
TTTTAGTTAATTTCCTGCCAGTTTGAGGATTCATATGGTTT	
ATACCGACCGTGTGTAGGTCACGTTGGTTTCAACCGATTGAG	
CCGGAATCATAATTGATTCTCCGTGGGATATTCATTAAAGG	
CGTTATACAAATTCGCTTTCATCAACATCATTTGGGAATTAG	
TAGGGCTTAATTGAGACGCCATCAAAAATACCATTAGCAAG	
TAATTTAGGCAGAGGTTAAATTTTTGTTGATAGCAGCACCGT	
AAAGTACCGACAAAAATATTTAAATTGTCTTTAGCGTCAGA	
AATAAACAACATGTATAATCAGAAAAGCGGTCATAGCCCCCT	
AACAATAGATAAGTTAATCGTAAAACTACAAAATCACCGGA	
AATTTACGAGCATGTTGCCTGAGAGTCTCTCAGAGCCGCCAC	
CCTTATCATTCCAAGGGTAGCTATTTTTCACCCTCAGAGCC	
ATCGAGAACAAGCAATGATATTCAACCGGCCAGCATTGACAG	
GATTGCCCTTCACCTTTTGCGGAACAAACATTTGAGGATTTA	
CAGGGTGGTTTTTTCATATTCCTGATTAAGGAGCACTAACAAC	
CTTTCCAGTCGGGAACCTACCATATCAACTCAAATATCAAACC	
CGAGCCGGAAGCATTAACAGTACCTTTTGAGGCGGTCAGTATT	
GGTACCGAGCTCGATTATTCATTTCAATATTAGTCTTTAATGC	
AGGTCGACTCTAGGAATTACCTTTTTTAAAAAGGGACATTCTG	
AAGGCGATTAAGTTTTTTCCCTTAGAATGCTCATGGAAATACC	
TCAGGCTGCGCAACTCTGAGAGACTACCACTTGCCTGAGTAGA	
TCGGCCTCAGGAAAAGAACGCGAGAAAAATAATCAGTGAGGCC	
TGACCGTAATGGGAATAAATAAGGCGTTGTTAGAATCAGAGCG	
CCTTCCTGTAGCCATTACCAGTATAAAGGTAACCACCACACCC	
TGTTAAAATTCGCACATTTTCGAGCCAGAAGCCGGCGAACGTG	

Frances Anastassacos
S34



TGTACCCCGGTTGTCAGCTAATGCAGAACCCAAATCAAGTTTT	
AGGCTATCAGGTCATAGAAACCAATCAAAAGAGTCCACTATTA	
ATTAATGCCGGAGAGAACGGGTATTAAAAGAATAGCCCGAGA	
AAATCACCATCAATAGCCGTTTTTATTTTTTGATGGTGGTTCC	
TCTAAGAACGCGAGAAATTTTTAGAACCACCGTTCCAGTAAG	
GGAGGTTTTGAAGATACTTTTGCGGGAGTGTACTGGTAATA	
GCACCCAGCTACAATAAAGCTAAATCGACAGTGCCCGTATAA	
CGAGCGTCTTTCCAGGCAAAGAATTAGACCTATTATTCTGA	
AACAGCCATATTATCTAATAGTAGTAGCCTCAAGAGAAGGAT	
AGAGAATAACATAAAGATACATTTCGCAGAATAGGTGTATCA	
ATTAACTGAACACGATTCCCAATTCTGCTCAGAACCGCCAC	
CGCTAATATCAGAGCTAAAGTACGGTGACCCTCATTTTCAGG	
CCAATAATAAGAGCTGAATATAATGCCCGTAACACTGAGTT	
TCTTACCGAAGCCCTTGATAAGAGGTCATAGCATTCCACAGA	
AACAAAGTTACCATCCAACAGGTCAGGAGTTTTGTCGTCTT	
ACGGAATACCCAAATTTTAATTCGAGCTTGGGATTTTGCTAA	
TACGCAGTATGTTAAAAAGATTAAGAGAATAGAAAGGAACA	
AGTTTATTTTGTCGTTCAGAAAACGATAATTGTATCGGTTT	
ACCAGCGCCAAAGAGTCATAAATATTCAAACAGCTTGATACC	
GGAGGGAAGGTAAAGTAAAATGTTTAGATCGCCCACGCATA	
TGAATTATCACCGTCGAGAGGCTTTTGCGGGAGTTAAAGGCC	
AGCCAGCAAAATCCATAACCCTCGTTTGAAAGACAGCATCG	
GCCGGAAACGTCACACGCCAAAAGGAATTTGAGGACTAAAGA	
AATCAGTAGCGACTGAGATTTAGGAATGGTAAAATACGTAA	
CTGTAGCGCGTTTTCTAACGGAACAACAAAAGAGGCAAAAGA	
ACCAGAGCCACCACGAATTACCTTATGTATCATCGCCTGATA	
CCTCAGAACCGCCAAATTGGGCTTGAGATGTTACTTAGCCG	
GCCACCAGAACCACGAATAAGGCTTGCCGAACCGAACTGACC	
GAGGTTGAGGCAGATTCATTACCCAAAACAGACCAGGCGCA	
AATGCAATGCCTGAATCAGATATAGAAGAGAGTTGCAGCAAG	
CAACGCAAGGATAAGCGTTTTAGCGAAGACGGGCAACAGCT	
ATTATGACCCTGTACCTTAAATCAAGATTGCGTATTGGGCGC	
AAAGCCTCAGAGCATTTTATCCTGAATGCTGCATTAATGAA	
AATCATACAGGCAAGAGCCTAATTTGCCGCTCACTGCCCG	
GGCATCAATTCTATTATCCCAATCCAGGGGTGCCTAATG	
CTGTTTAGCTATATCAAAAATGAAAATATTCCACACAACATA	
TTAGTTTGACCATTAAACAGGGAAGCGGTCATAGCTGTTTC	
TCCATATAACAGTTCCTGAACAAAGTCATATAAGGATCCCCG	
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TTTTAAATATGCAAAGATAACCCACAAGGCAAGTCCGCTAG	
TTAGAGCTTAATTGCAAGAAACAATGAAGCTTGCATGCCTGC	
TTAATTGCTCCTTTTTTTAAGAAAAGTTTTCCCAGTCAC	
ACCGGAAGCAAACGAAGGAAACCGAGGGGGGATGTGCTGC	
CTTCAAATATCGCGAGAACTGGCATGAGATCGGTGCGGGCC	
AAGCGGATTGCATCAGCAAACGTAGAAAGCGCCATTCGCCAT	
CAAAAATCAGGTCTAAAGAAACGCAAACAGCTTTCCGGCAC	
AAATGCTTTAAACAACAATCAATAGAAAGGACGACGACAGTA	
AATACTGCGGAATCCAAAAGGGCGACAGTAGATGGGCGCAT	
CAGAGGGGGTAATATATTGACGGAAATACAAACGGCGGAT	
AAAACCAAAATAGCACCGACTTGAGCTAAATGTGAGCGA	
AAGAGCAACACTATACCAGTAGCACCATTAATTCGCGTCTGG	
AATGCAGATACATACAATGAAACCATCAAATCAGCTCATTT	
AAAGATTCATCAGTAGAATCAAGTTTGCAAACGTTAATATTT	
GTTAATAAAACGAACATCGGCATTTTCCCCAAAAACAGGAA	
GGCTCATTATACCACATCTTTTCATAATGCATGTCAATCATA	
ACTTTAATCATTGTCGGAACCGCCTCCGGAGCAAACAAGAG	
CAGAACGAGTAGTACCCTCAGAGCCACGAGAGATCTACAA	
CTGCTCATTCAGTCACCAGAGCCGCCTTCTAGCTGATAA	
CCAGAATGGAAAGCACAAACAATTCGACTAATTTTAAAAGTT	
CGTCATACATGGCTCGTCAATAGATAATAGAAACCACCAGAAG	
AGTTTTAACGGGGTTCTAAAATATCTTTTCAGATGATGGCAA	
ACAGTTAATGCCCCGGTCAGTTGGCAAATTATACTTCTGAATAA	
AACATGAAAGTATTATCACCTTGCTGAACAATTATTTGCACGTAA	
TAGGATTAGCGGGGTCAGTGCCACGCTGAGTTCAGGTTTAACGTC	
GTCGAGAGGGTTGAGATAAAACAGAGGTACATCGGGAGAAAC	
CCGTACTCAGGAGGCTAAAACATCGCCATACCAAGTTACAAAA	
CCTCAGAACCGCCAATTTTTGAATGGCTTACCTGAGCAAAAG	
GATAGCAAGCCCAAAACCCTTCTGACCTGAAATTAATTACATT	
TCGTCACCAGTACAACACGACCAGTAATATGGAAACAGTACA	
CAGCCCTCATAGTTACAATCGTCTGAAATGTGCTTCTGTAAATCG	
TCCAGACGTTAGTAAGCAACAGGAAAAACCCTTGAAAACATAGC	
ACAACTTTCAACAGCGGCCTTGCTGGTAAGTCAATAGTGAATT	
ACTAAAGGAATTGCTTAGTAATAACATCTTTTTAACCTCCGG	
CCAAAAAAAAGGCTTCTGTCCATCACGCAATGCTGATGCAAAT	
ATCAGCTTGCTTTCTGAGAAGTGTTTTTCTTTTTCAAATATA	
GATAGTTGCGCCGAGGCCGATTAAAGGGATTTAATGGTTTGAA	
ACCGATATATTCGGTAACGTGCTTTCCTCAAATAAGAATAAACA	
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GCTTTTGCGGGATCGGCCGCTACAGGGCGCGTTTAGTATCATATG	
GAACGAGGGTAGCACGGTCACGCTGCGCCCAACGCTCAACAG	
CTTTTTCATGAGGAGAAGAAAGCGAAAGGACAACGCCAACATG	
TGCCACTACGAAGGGAGCTTGACGGGGATAATAAGAGAATAT	
ATACACTAAAACACCCGTAAAGCACTAAAGTCCAGACGACGAC	
GCGCGAAACAAAGTTACGTGAACCATCACGCGCCTGTTTATC	
AATTGTGTCGAAATCAACGTCAAAGGGCGTAATATCCCATCCT	
GAACGAGGCGCAGACTTCCAGTTTGGAACTAATCGGCTGTCTTT	
AACTTTGAAAGAGGACCCTTATAAATCAAACCAAGTACCGCACTC	
TCGGCCAACGCGCCCTGATTGTTTGGATCAACAGTTGAAAGG	
AGTGAGCTAACTCAAAATTGCGTAGATTAGCCAGCAGCAAAT	
CTGTGTGAAATTGTTGATTGCTTTGAATTAAAAATACCGAAC	
CGACCGTATACGCAACATCAAGAAAACAAAAGCGTAAGAATA	
GACGTTGTAAAACGTGAGTGAATAACCTGATTATTTACATTG	
TCTTCGCTATTACGAGACGCTGAGAAGATATCCAGAACAATA	
CGCTTCTGGTGCCGATAACTATATGTAAAATTAACCGTTGTA	
CGTAACCGTGCATATCTTCTGACCTAAATTTTAGACAGGAAC	
GTAACAACCCGTCGACTAGAAAAAGCCTGTACTATGGTT	
TTTAACCAATAGGAAATCGCCATATTTAAGCGGGCGCTAGGG	
GATTGTATAAGCAAGGTAAAGTAATTCTTCGGAACCCTAAAG	
AATCGATGAACGGCCTGAACAAGAAAAAAAAAACCGTCTATC	
TTTTGTTTAACGTTTTCATTTGGGGCGGGCGGATAAGTGCC	
GGTGGCAACATATATTACCCTGACTATTCACGTTGAAAATCT	
TATTAGCGTTTGCGTCAGGACGTTGGCAGCGATTATACCAA	
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L-barrel	

		
ACGTGGACGGGACTGCGCGAGGGTAGGACCAGCTGCAAAAGA	
GTGGCACAGTGGGCACACTCGAGAACTCCCGTTGTAATAC	
GAGCACTAACGGGCCCGAATTGAGGGCAAGACAATATTTTAG	
CATATCACTGAGGATATGAGACGATGACAACTAATCCTAC	
ATGTGAGTCCAGTCGCCCCCCGCAGTTGAAATTATTTAATAT	
TGGTTTGATCTGGGTAGCAGCGGTAGGAATAACCTTTTAA	
AGAACGCGTTGCCCACGAGTGCGGTGATAAATACCGAAATGC	
GGGAGGTATCCCGGACCACATATATCCCTGTTTATCTTGC	
ATCAGAGACTGTGGGCCGCGCACCGCCCTTTGAAGCCCTAAT	
TTATTTTGAGGCGACGGCTATTGACCGATAACCCATAAGT	
TTTCATCGCTAGCGGTTCTAAGTCGGGTGTCACAATCCGCGT	
TTTACCGTGTAAATGCGCGGCCGAGGGCATTTTCGCTGAA	
AGTACCGCTGCTGGACCGTGGACCAAGGTTCCAGTAAGGTTT	
ACAACTATGAGGGTACGGGACCATGGCACCCTCAGAAGGA	
GAGGACTAGGAGTTGTGCCAATGGCGAGAAGGAATTGGCTTT	
AGGACAGGCACTGGGCGCCTTGTTCAAAGACTTTTGAAAG	
AACAACATGCTCTAGTCGGACGTCGACTATGAACGGTAACGG	
AGTTCAGCGCAACGGGACGCACAGCATATTACAGGTAAAC	
AAAGTACGCGAGGGTAGGGCCTAACTCAAAAACGAGACAACT	
CCTGTAAGCGTCTAGGGACTCGGCACGTGTCTGGAATGAC	
TGTCAATCGCGGTGGCCGTACTGGCCCATACTTTTGCTAGCA	
TTGGTGTTAATCTGTGGATAATCCGAATATGTACCTCACG	
AAGCTTGCCGGCTCAAGGCCTCGCGCCAAGATGGGCGGTGCC	
TGTCGTGGGCCAAGACGTAGCGCATGATGCCTGCAAAACC	
CAGTTTGGCCGGAGACCCAGGGATAAGCCCTCGGCCATGTTC	
ACCCTTCGAGGTTGAGGGCGCAGATGAACTTCTTTATAGA	
ATTGAGGAGCGGCTGCGTACGTTCGAGCTGGGCTATTAAGGA	
TTCTGAAATGCCGCTTCTCCAGTGTTAGAGCCGTCTATAC	
TTTTAATGTACTACCCGAGGACGGAGCTTAAACAGAAACCTT	
GTTAATTCGCTGTTCCCTGCGCGCTTGAGTAAATCTTTTA	
ACGACAATCACACACACGGCGAATTATGTCTAAATAAAGACG	
GAGGCGTTGTGGCGTCGTGCGATGGCAAAGATAAGAACGC	
AACAAAGTGTTTCGAGGAGGCCGTTCGTTTAGATTAGCCCTG	
AAGAAACGTTACATCCCCCTCACAAGCATGAGTTATATAA	
GTTTGCCTCAGTGCGTGCGCCACGTGGTGCATTCATAATCAA	
AAGCCAGTACCTCCCAGGCTCCTACATTCCCCCTTCATTA	
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AATAGGTGGAGGCCGGTCACCCTAGCTGAACATGGCTCCCGG	
CAGTTTCTGGCAAGGGCTGAGGGCAGTAACCCTCATTCAA	
AACGAGGGGAACTCGCTGTGCGGGTCTGAGAATTTTTATCGG	
AAGGGAACACGTTGCGCATGAAGCCATAGAAGTTTATCAT	
AAAATCTAGGTGACCGTTGGCGTACCGTCCCAGGCGCGAAGA	
TCATTGAAGGTTGGCCGCTGACTTCTCGATTCATCAATAT	
TGTAGCTCATTCGCCGTGGACGCCTTTGATAAATCAAAATGC	
TAAATCGCCTATGCGCGTAGACGCAGAATTCCATAAAAGC	
AATCGATGCGCAGCCCGCCAGCACACTCGTCCTTTATAAGAG	
GCGGATTGCTTCCTGAGATTCTTACTAAATAATCAAAACG	
TCACGACGCGGCCAAGGATTTACTGCTCGACCGTGCACCCAG	
CTCACTGTGCTCTGCTCCGCTGCGGTTTTCTAGACTTGCG	
AATAGCCCAAACGACGAGGGGCACGAAAAAGGAGAGGAAAAG	
AAAGGGAGGCAGCACTGCAAGAACGGGAAATAACATAATA	
GGTCAGTTATCAGGGAGTCACCGCCTCTCAATGCGCGTATCT	
CAATATAGCCCGCCTGAAAGACGCCTGGAATACATTTCAT	
TACATTTACTGGCGTCCCCCTGAGTCCCATATTGCGTTTAAT	
CGCGAGATATCACTCGTGAGCCCAGTACTTAATTAAAGAA	
GACAAAAGCTAAGCCGAAGCGGAAAGCCAAATAAGAAGTACC	
AGAAGGCGGCACCACACGAGAAGGACGTCAAGAAAGATAT	
ATTAGACGCGTGGCTCGCAAGGGCAGCGTTTTGCACCAGCGC	
AATACATTGCTGTTGGTTACACGCCGGGTAATAAGTAGAA	
CAGCACCGTGCTGCCGCAAGCGAGAAAAACCAGCGCCGATAG	
GATATTCCAAGATGGTAGGTCCTTGATATTTGCCAGCCTT	
GTCGAGAGCAACTGGAGTGGCGACCGGTACTACAGGAGTGCC	
TGTATGGGTGCGCGAGACCGTTCTAGGGCACCCTCTTTTC	
GTCACCCTTCAAAGCACGCCCACCGTGTGAAAAATCTGGATC	
GCCGGAACCACGCAGTGTCAGTCGGACAACGGGTAACTTA	
CTCATTATCAACGGGCACAGCCCATCGGCGGCTGACCACTGG	
GTCCAATCGCAAGGTTCTCCGACTCAACATTTAGGATAGC	
GGCTTAGACGTCCCTGCGCAATAGGCCGACTCTTTACCGGAT	
TTAAGCAGAGTGCTGTGTTTCGACGGGCTGATTCCCAAAA	
CATTGCCTGAGAGTCGTGGTACGATGTGATAAGGATACAGGT	
ACCCGTCAGATAGGCTGGCTCCGTGTGACCCAAAATAACA	
TTAAGTTGCAAGGCTGTTCCGCAACGGGGGTTTGAGGGGCGA	
GTGAGCTGGACTGTGAGCGACCGGTCGGAGCGAGGAATGA	
AAATCGGCCAGCATTCCCTAGCCTCCCGTAGTATTGGTTCCG	
CAGATTCGGGAACACCACCACTGATGAACCTGAGTATTGG	
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CCTCAAATGGACTTGCAAGGCGGCGAAAACGCCCTAACTGAA	
TTCCTGAGGCTTCTTGCGGCATGATGATTTTAGAATCATA	
TGAAACAAGGTCCCGACAGCTTCGCGTATTAGGTTTAGATGA	
TGATGCAAAGCACGGAGCATTGCCGTACCTTAGAAAATGC	
CGAGCCAGTGCCGCGACTCGAAGGTAACAAGGAATCAATTTT	
CCGCGCCCGGGAGCAGACGTGTGGTGTATCCCATCCATTA	
AGAGAGAAGAACGAACGAGCGGGATTCACAATTTTATTTTAC	
TATTACGACATTCCCATTAGCCGGGATAAACAATGCTCCT	
CGGAAACGCGACGATTTGCAGCGCTTCTCAAAGGGCGAAGGC	
AGGTTGAACGAGCAGACCGGCACGGGTCATAATCAACAGG	
GTTTTGCTGTGCGTCGAGGCGACTAACTGGGTAATAAGCGGG	
TCTTTCCTAGTTGGGCCGGTCCCGTCCACCACCCTTGTCG	
CAGGGAGTCGGGATGCCTTCTGCTTCTCAGAAGGCTCGCTTG	
GAAATCCGGTGCGAACTGTGGCCGACTATAATGCCGTGTC	
TGAATTACGGGAGTCTGCCGAGAATGGCGCGAGTAATCATTG	
GTAATAGCGTGCTTTTCCATGTCGGTCTCATTCAAAGGGG	
TCCTTTTGCTACCTGGGCCACTGCACGCTATTATAGTATTGC	
CATACAGACGCATTACCTGGAACGACATGCGAACGTAAAT	
TTTTTGAGCTCACACCGCAGTAGCCCGAGCTAGAACCAGCTA	
TCATCAACCTACGTAGACCGCACGATAGGATTGTAAGCTT	
CTGGCGAAGTAGTGCCGCGACGCTGATGCAACAGTATGCCAG	
TAAAGTGCGTCCCTTCGGACCCACGTAGGCTAGCGAAGCA	
AGGCGAAAACGGTGGTCACCGGTGCGTGCAGTGGTTTCCAGC	
AATCGTCCCGACTGCCGGATGGTTCGATCTCAAACCGCTC	
ATGAAAAACTTTCCTTCTAGCTTATGGCTGCATTAAAAGCAA	
CCACCAGCCTAGGGCGCCCGGTGAGATCACTTTACAGAAA	
CATTTCAAGCATTGAGGCCCTCGGAAGGAATGAATATTTATT	
GGTTGGGGCATGGACCCAGGTGAAGATTAAACATAGCTTA	
GCCAACATGTCAGCTGCTCTCCGTCCGGTTAGAAAAAACAAC	
CGTTTTTCGAGGCACACGTCTAGGTTGTACGAGCACAAGC	
AACGTCAACGCTCTGTTCGCGCACTACCATTTACCAATGTTT	
CCAAAAGCCGCGTTCGGCGAAACGGGAAAATAGCTAATAC	
CACCAGTAGGCCGGAAGTTGTTTATCCAAACCGATTGAAAAT	
CCACCAGTACAGGCATGAGTGCGGCGGCCGGAACCAACCA	
CTCCTCAAGACGTAAATGACTAAACCCGAGGGGGTCATGAGA	
AGTTAGCATGGATACCGGCGGCTGGCGAAGGGATACTCAT	
ATAACCGATGCCGCTGCTGTGCTCGCAGGTGCCTTTACACGC	
ATTTGTACCTGGCCCAAAACTGGAGATAAGGCACCCGGAG	
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GAGATGGTTCGCATATGCGGATCCCAACTCGAACCGGGGCTT	
CTTTTGCTTCGCGCGTTGGAGTCGATTTAGATACAAGAGG	
AGGTCAGGGGCTAGTGCCAGCCCGTCCTAAAAGCGGACCAAC	
AATAGTAGCCTACAGTTTGTGGCCGAATTTAGTTTCTACT	
CTGATAAAGCGCGAGCAGTCGATAGCGCGTTTTTAAATCTAG	
TTCGCGTACTCGAGGCTAGGTTCAACTTATATTTAAATAA	
TCGGTGCGGCGGAATTGACGTCAATGCCCTGGAAGATGGCGA	
AATTCCAGTTGTTGTTCTCTCTCCGCGGACGCATGCTCAC	
AGCAAGCGCTTCACGTTAAGCACTGCGCTGACCAGTGGTTGC	
CTCATGGACCCTGTAGGCCTCCCTCGGTCTTGCTGAAACG	
CAACAGTGCGGACCCGGCTGTGGAGCTAAAACGAACCGCCTG	
TAACATTGGAGGCCTCTGCATCTGCACCTCGACAATTGAG	
AGTTACAAAGACCGCGTAGGACCGCTGAATAGTACCTTACCA	
GAGAGACGATGAGTACGCATCGTCCAAACTTAGATGGTCT	
GCTTAATTGTAGGCCGGCACTGGCACGGTAAGTATCAGTAGG	
AGTACCGTGTCGCAGGCCACAGGTGAGAACCAATCAACCA	
CCAATCCACAAACCGTTCCAGCCCACATCAAGCGTCTTTATC	
ACCGAGGACATCGGGTGGTGCCCTAGAACGAAGCCAGGAA	
GAGCCATTAGGGCGACGCACGTCATAACAAAAGGTAAGACTT	
CACCACCTCTGTATGCTAGGTGCTCGTGCCACCGGAGAGC	
CTGAAACAGCGGCCCTGCCAAGCTGCCCCTAGTAACATTATT	
GCCTGTAATCGGGCGTCCCTAACTTCTGCAATAGGACAAC	
GCCGACAACGGCATGGCGAACAAGGACAGCGGTTTATGTTGC	
TACCAAGTCTCGCCACCCTCACCTTGTGAACGAAAGATTA	
AAACACCACACCTTCTGCACTGTCGTCACGTACCCAAACGAG	
ACGACGAGCTTCACAGACCCTACCGCGAAAAAGGAACCAG	
AAGCGAACAACACCTCCGTACTCCACCCTAAAAAGATCTTCA	
CGAGCTGTTGCGCAAAAGGCGCGAAGCAAGATACAGGGCG	
CACCATCATGTTGAGTCCGCTGCCATGAAACTGAGTACAAAT	
TTAACCACTCCGAGGTCGCCGGAGGGATAACGTTAATTTT	
TTCAGGCTCACGCAACACTCCCGTCTAGATAGCCAGCCGCCA	
TTTCCTGACTCGAACCGCACCCTGCAGCCCCGTATAGCTG	
CCCTTCACTGTGCACCGCCCGGATGGTGTTAACAGCTGATTG	
TACCGCCAAGACAACAGCGCCAGGCTCGCCAGAACAATAT	
AGGTGAGGGTATAGCGCCATCGGGCATAAGAAGATAAAACAG	
CCGAACGGGACCCAGCCGAGAGCCGACGTAAATCCTTTGC	
AACGGATTAACTGCGTGAGTGAAGGAACTTGGGAGAAACAAT	
AATAGTGACAGGTGTAGGATCGGGCGCGCTGAGAAGAGTC	
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ACCAGTATGGCATCAACTGTGGTGACGGAAATACAAATTCTT	
TTATCATAGACCTCTGCTTGTGCCACAAGGCTGTCTTTCC	
GTTACAAAGCGCCAGCGACTGGGCGTCCTCCCTAATTTGCCA	
AGATAGCTCTGCTCAACACTCACCGCATAGAAAAGTAAGC	
TTAAAGGTAGTCCGCCCTACAGAAGTTCCGGGAAATTATTCA	
GCCACCCCCCGGTCGAAAGAGCAAACGATCCCTCAGAGCC	
TGCCCCCTAGCAGCCCGTCCGTGATGAGTCATAAACAGTTAA	
TGAGTTTAGGCCAGAGTCGAGTGCATGCGTACCGTAACAC	
TTTCTTAAATCCGGGCATTTGGGAAGCCCGTTTCGAGGTGAA	
AAACACTGGCCGGCGTCTTAGTTACGACAAGAATACACTA	
CATTCAGTCCGGGCCGCGCATACGGACCCAAACAAAGCTGCT	
GCAACACTGACTGGGCAGTGGTTGCTGAGGCATAGTAAGA	
TTCAAATATCGTCGCGCGTGTAGCATATTAAGCCCGAAAGAC	
CCTGTTTGTTCGTTCGATGATTGTCGTCAATGGTCAATAA	
AAGGGTGAACCCTGTCGGGCCACATGGTAGGTAAAGATTCAA	
ATTAAATCTTACGTGGGCGTCGAGAAGAGTTAAAATTCGC	
GCCGGAAACTTGTTGTGTCACCTCGGAGTTACCGCTTCTGGT	
GCTCGAAGCCCGAAGAGGACGTGTGCCCCCCGGGTACCGA	
TCCCTTATAAATCCGGTTTGCAAGCCTGGGGTGCCTCAAGTCCGGTTGCTCTGCAATCAACTTAT
CCC	
AACCCTCAATCAAAACTGATACAGTCACACGACCAGTCACTTGAATTGCTCTGCAATCAACTTAT
CCC	
CAAGAAAACAAAAAGATTTTCATCAGATGATGGCAATTGAGGACATTGCTCTGCAATCAACTTA
TCCC	
AAGAGAATATAAATAAACACCTCCAATCGCAAGACAATTTTCCATTTGCTCTGCAATCAACTTAT
CCC	
ATAAAAACAGGGACAGCTACAATAGCAAGCAAATCAAATAATAATTTGCTCTGCAATCAACTTA
TCCC	
CAATGAAACCATCAAAGACAAGTATGTTAGCAAACGAGCAAGAACTTGCTCTGCAATCAACTTA
TCCC	
ACCAGGCGGATAAGTGTACTGCAGGTCAGACGATTGTCTTTTCACTTGCTCTGCAATCAACTTAT
CCC	
GGCCGCTTTTGCGCCAAAAAAACGTTAGTAAATGAAAGAGCCAGTTTGCTCTGCAATCAACTTAT
CCC	
TGCGATTTTAAGATTCATCAAGACCTGCTCCATGTTAAATACGAATTGCTCTGCAATCAACTTAT
CCC	
GAGGTCATTTTTGCCTGACTAAAATGTTTAGACTGGAATACCATATTGCTCTGCAATCAACTTAT
CCC	
CTACAAAGGCTATAAAATTTTAAGGCAAAGAATTAGCAATTCTAATTGCTCTGCAATCAACTTA
TCCC	
GGATGTGCTGCAAGGACGACGTTAAATGTGAGCGAGACAGGAAATTTGCTCTGCAATCAACTTA
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TCCC	
TGGTGTTCCCTTTCGCCGCCTTGCAAGTCCCATCATGCCTTGCTCTGCAATCAACTTATCCC	
GCAAGAAGCCTACGCGAAGCTGTCGGGACCACGGCAATGTTGCTCTGCAATCAACTTATCCC	
CTCCGTGCTTGTTACCTTCGAGTCGCGGCACACCACACGTTGCTCTGCAATCAACTTATCCC	
TCTGCTCCCGTGAATCCCGCTCGTTCGTTCTCCCGGCTATTGCTCTGCAATCAACTTATCCC	
ATGGGAATGTAGAAGCGCTGCAAATCGTCGCCCGTGCCGTTGCTCTGCAATCAACTTATCCC	
GTCTGCTCGTAGTTAGTCGCCTCGACGCACGACGGGACCTTGCTCTGCAATCAACTTATCCC	
GGCCCAACTAGAGAAGCAGAAGGCATCCCGGTCGGCCACTTGCTCTGCAATCAACTTATCCC	
AGTTCGCACCGCCATTCTCGGCAGACTCCCACCGACATGTTGCTCTGCAATCAACTTATCCC	
GAAAAGCACGGCGTGCAGTGGCCCAGGTAGGTCGTTCCATTGCTCTGCAATCAACTTATCCC	
GGTAATGCGTTCGGGCTACTGCGGTGTGAGATCGTGCGGTTGCTCTGCAATCAACTTATCCC	
TCTACGTAGGCATCAGCGTCGCGGCACTACACGTGGGTCTTGCTCTGCAATCAACTTATCCC	
CGAAGGGACGCGGGAGGCTAGGGAATGCTGCATCAGTGGTTGCTCTGCAATCAACTTATCCC	
AGAGTCCACTATTTTAATGAACGCTTTCCAGTCGGGGGTCGACGT	
TATCTAAAATATCTTTTGAATACCTGAAAGCGTAAGAGCAATACA	
CAGTACATAAATCGCACGTAAATGGAAGGGTTAGAAAGATTAGGT	
AACATGTTCAGCTCCGTGTGAATCTTCTGACCTAAATGCTTCTAA	
GGGTAATTGAGCGTTAAATCATAGCGAACCTCCCGACAACAATAC	
CGTCAGACTGTAGAATAGAAAAAAGACACCACGGAACAAGAATGA	
ACCGTACTCAGGAGCGTCATATGGAAAGCGCAGTCTGTCATAGAG	
AACGGCTACAGAGCGAATAATCGGAGTGAGAATAGAAACCGCCTC	
AATAAAACGAACTGTACAGACGAACTGACCAACTTTTCATGAGGC	
TGTTTTAAATATGATGACCATCCCCCTCAAATGCTTTAGAAAGTT	
GTAATCGTAAAACGGGAGAAGTGTACCAAAAACATTAGTTTCACA	
AAAACGACGGCCACATCGTAACCGTAATGGGATAGGCCGGTTGCG	
TCCCTTATAAATCCGGTTTGCAAGCCTGGGGTGCCTCAAGTCCGG	
AACCCTCAATCAAAACTGATACAGTCACACGACCAGTCACTTGAA	
CAAGAAAACAAAAAGATTTTCATCAGATGATGGCAATTGAGGACA	
AAGAGAATATAAATAAACACCTCCAATCGCAAGACAATTTTCCAT	
ATAAAAACAGGGACAGCTACAATAGCAAGCAAATCAAATAATAAT	
CAATGAAACCATCAAAGACAAGTATGTTAGCAAACGAGCAAGAAC	
ACCAGGCGGATAAGTGTACTGCAGGTCAGACGATTGTCTTTTCAC	
GGCCGCTTTTGCGCCAAAAAAACGTTAGTAAATGAAAGAGCCAGT	
TGCGATTTTAAGATTCATCAAGACCTGCTCCATGTTAAATACGAA	
GAGGTCATTTTTGCCTGACTAAAATGTTTAGACTGGAATACCATA	
CTACAAAGGCTATAAAATTTTAAGGCAAAGAATTAGCAATTCTAA	
GGATGTGCTGCAAGGACGACGTTAAATGTGAGCGAGACAGGAAAT	
ACGCTGGTTTGCCTTCTTTTCTGAAATTGTTATCCGGCTAGTAGC	
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GCTGAGAGCCAGCAATACCGAATACCTACATTTTGATATCGGCCC	
GCGCAGAGGCGAAACAGTAACCATTTTGCGGAACAAAAACAATAC	
ATCGCCATATTTAGCCTGTTTCCTTTTTAACCTCCGGCGATAGTC	
AGAAACGATTTTTCGCTAACGCTCATCGAGAACAAGTGTAGAAGA	
AATTAGAGCCAGCAGGGAGGGACGCAATAATAACGGATCTTACTA	
AGTATTAAGAGGCGTGCCTTGCAGAGCCGCCACCAGAGAGCCAGG	
AACAACCATCGCCATTGTATCATTCCACAGACAGCCGCAAGCCAA	
GAGTAGTAAATTGATATTCATCGAAACAAAGTACAAAACCTAAAC	
CCGGAAGCAAACTTTGCATCAAAAACCAAAATAGCGTAACGCCAC	
GATATTCAACCGTTGCAATGCAAGGTGGCATCAATTGACCATTGA	
AACTGTTGGGAAGCGCACTCCAGGAACGCCATCAAAAATTGTAAT	
CTGGCCAACAGAGGATTAGTGATAGGGTTGAGTGTACGCGCGGCT	
TGATTGTTTGGATAATAGATCAAATCAACAGTTGAAGTCTTTATT	
TTTTTCAAATATAGTCGCTAAATTTCATTTGAATTATAAAGAACC	
CCGGTATTCTAAGTCCTGAAAAAGTAATTCTGTCCGGCGTTAAAC	
AAAGGTGGCAACAAGCCCAAAGAATTAACTGAACATTGCTATTAT	
ACAAATAAATCCTATTAGCGATCAGTAGCGACAGATGGTTTACAT	
TTGCTAAACAACTGAACCGCTTGATATAAGTATAGTTTGATGAAA	
GCGCAGACGGTCACCATTAAGCAGCGAAAGACAGCTCACGTTGTT	
CGGAATCGTCATAAGTTGAGCAGTCAGGACGTTGGATAGGCTGAG	
AGCCTCAGAGCATTAACAGTTTAATTGCTGAATATAAATCAGGTG	
TCTCCGTGGGAACGAAAAGCGAGTCTGGAGCAAACTTCAACGCAA	
CACATTAATTGCGCTTTGATTAACGCCAGGGTTTTTCTGCCAGAT	
ATGGATTATTTACAGAAGAACCTGTTTGATGGTGGGCGCCAGGCA	
AGCGGAATTATCAGTATTAGTAAAGCATCACCTTGAACATCGCAA	
ATAACTATATGTATCCTTGAACCTGAGCAAAAGAAACGTCAGAGG	
TCATCGTAGGAATCTAATTTAATTTAGGCAGAGGCTAATTACTAT	
GGCATGATTAAGAAAATAGCATGAAAATAGCAGCCCCTGAATCTT	
GCCGCCAGCATTGAAATCACACCATTACCATTAGCACATTCAACT	
CGATCTAAAGTTTCATTTTCGAAGGATTAGGATTAGTTTTAACCC	
CGCCTGATAAATTACTACGATATTCGGTCGCTGAGCAAAAGGAAA	
GAAGTTTTGCCAGCTAATGCAATTTCAACTTTAATCTTGACAAAT	
CATTAACATCCAAAGTAGATTAGAGAGTACCTTTACAGAAGCAAA	
CCTTCCTGTAGCCTAAGCAAAATGCCGGAGAGGGTCTCATATAAG	
ACATACGAGCCGGACCGTATCCTCTTCGCTATTACCGGCCTCAGG	
ATTGCAACAGGAAGTAATATCCTGGCCCTGAGAGAAGACGGGCCG	
TAATTTTAAAAGTCTCGTATGTCAGTATTAACACCACCAGCAGCC	
TATCAAAATCATATAAGACGCCTGATTGCTTTGAATTTACATCAT	
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AGAACGGGTATTAAATAATCAGCCAACGCTCAACATATGCGTTTT	
CAAAGTTACCAGACTTTTTAAAACAGCCATATTATTTCCAGAGCA	
AACCGCCACCCTCAACCGCCATTATCACCGTCACCATATTGACAA	
ACCAGTACAAACTAACCCATCTATTTCGGAACCTAGTGCCCGTAG	
TTTGACCCCCAGCGAGGCAAAGCTTGATACCGATACAGCTTGCTC	
ATAACCCTCGTTTATTACGAATAAGGCTTGCCCTGATCAACGTTC	
ATATTTTCATTTGTTTCGCAGCGTTTTAATTCGAGTAAGAGGATC	
GTTAAATCAGCTCATATTTTAAGGCCGGAGACAGTATGTGTAGCT	
TAATCATGGTCATAAGGATCAGGCAAAGCGCCATTTTTCCGGCTT	
TCGGGCCCGTCATCGTCTCATATCCTCAGCAACTGCGGG	
GGGCGACTGGCTACCGCTGCTACCCAGATATCACCGCAC	
TCGTGGGCAAGATATATGTGGTCCGGGATGGGCGGTGCG	
CGGCCCACAGGGTCAATAGCCGTCGCCTCACCCGACTTA	
GAACCGCTAGCCTCGGCCGCGCATTTACACCTTGGTCCA	
CGGTCCAGCACCATGGTCCCGTACCCTCACTCGCCATTG	
GCACAACTCCTGAACAAGGCGCCCAGTGCAGTCGACGTC	
CGACTAGAGCTGCTGTGCGTCCCGTTGCGTGAGTTAGGC	
CCTACCCTCGGTGCCGAGTCCCTAGACGCTGGGCCAGTA	
CGGCCACCGCTCGGATTATCCACAGATTATGGCGCGAGG	
CCTTGAGCCGCATGCGCTACGTCTTGGCCTCCTACCCTC	
GCGCAGTCCCGTTCTCGAGTGTGCCCACTTGCCCTCAAT	
ACTCCCTGATAGGCGTCTTTCAGGCGGGCGGGACTCAGG	
GGGACGCCAGACTGGGCTCACGAGTGATAGGCTTTCCGC	
TTCGGCTTAGGTCCTTCTCGTGTGGTGCCCGCTGCCCTT	
GCGAGCCACGCGGCGTGTAACCAACAGCATTTTCTCGCT	
TGCGGCAGCATCAAGGACCTACCATCTTGACCGGTCGCC	
ACTCCAGTTGCTAGAACGGTCTCGCGCACACACGGTGGG	
CGTGCTTTGATCCGACTGACACTGCGTGGCCGATGGGCT	
GTGCCCGTTGTGAGTCGGAGAACCTTGCGCGGCCTATTG	
CGCAGGGACGCCGTCGAAACACAGCACTCCACATCGTAC	
CACGACTCTCACACGGAGCCAGCCTATCTCCCGTTGCGG	
AACAGCCTTGGACCGGTCGCTCACAGTCCTTTCGTGCCC	
CTCGTCGTTTCCGTTCTTGCAGTGCTGCCAGAGGCGGTG	
AGAAGGAAAGTCTCACCGGGCGCCCTAGGCCTTCCGAGG	
GCCTCAATGCTCTTCACCTGGGTCCATGCCCGGACGGAG	
AGCAGCTGACAACCTAGACGTGTGCCTCGGGTAGTGCGC	
GAACAGAGCGCCCGTTTCGCCGAACGCGGTGGATAAACA	
ACTTCCGGCCCGCCGCACTCATGCCTGTACGGGTTTAGT	
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CATTTACGTCGCCAGCCGCCGGTATCCATCTGCGAGCAC	
AGCAGCGGCATCTCCAGTTTTGGGCCAGGGTTGGGATCC	
GCATATGCGAATCGACTCCAACGCGCGAAAGGACGGGCT	
GGCACTAGCCTCGGCCACAAACTGTAGGCGCGCTATCGA	
CTGCTCGCGCGTTGAACCTAGCCTCGAGTGGCATTGACG	
TCAATTCCGCGCGGAGAGAGAACAACAACCACGCACCGG	
TGACCACCGTCGAACCATCCGGCAGTCGGGCCATAAGCT	
GGCGCTATACTCGGCTCTCGGCTGGGTCCGTTCCTTCAC	
TCACGCAGTTCGCCCGATCCTACACCTGTCCGTCACCAC	
AGTTGATGCCGTGGCACAAGCAGAGGTCTGGACGCCCAG	
TCGCTGGCGCGCGGTGAGTGTTGAGCAGAGAACTTCTGT	
AGGGCGGACTGTTTGCTCTTTCGACCGGGCTCATCACGG	
ACGGGCTGCTATGCACTCGACTCTGGCCTGGCTTCCCAA	
ATGCCCGGATCGTAACTAAGACGCCGGCCGGTCCGTATG	
CGCGGCCCGGAGCAACCACTGCCCAGTCAATATGCTACA	
CGCGCGACGACGACAATCATCGAACGAACACCATGTGGC	
CCGACAGGGTTTCTCGACGCCCACGTAAGCTCCGAGGTG	
ACACAACAAGGCACACGTCCTCTTCGGGCCACCATCCGG	
GCGGTGCACAAGCCTGGCGCTGTTGTCTTTATGCCCGAT	
CCTCAACCTCGCTCGAACGTACGCAGCCGCAACACTGGA	
GAAGCGGCATAGCTCCGTCCTCGGGTAGTAAAGCGCGCA	
GGGAACAGCGCATAATTCGCCGTGTGTGTGGCCATCGCA	
CGACGCCACAACGAACGGCCTCCTCGAAACCTTGTGAGG	
GGGATGTAACACCACGTGGCGCACGCACTGTGTAGGAGC	
CTGGGAGGTACAGCTAGGGTGACCGGCCTCCTGCCCTCA	
GCCCTTGCCACAGACCCGCACAGCGAGTTCTGGCTTCAT	
GCGCAACGTGACGGTACGCCAACGGTCACCAGAAGTCAG	
CGGCCAACCTCAAAGGCGTCCACGGCGAATCTGCGTCTA	
CGCGCATAGGGAGTGTGCTGGCGGGCTGCGAGTAAGAAT	
CTCAGGAAGCGAGCAGTAAATCCTTGGCCGACCGCAGCG	
GAGCAGAGCAGCTTATCCCTGGGTCTCCGGCATCTGCGC	
TGGTGTTCCCTTTCGCCGCCTTGCAAGTCCCATCATGCC	
GCAAGAAGCCTACGCGAAGCTGTCGGGACCACGGCAATG	
CTCCGTGCTTGTTACCTTCGAGTCGCGGCACACCACACG	
TCTGCTCCCGTGAATCCCGCTCGTTCGTTCTCCCGGCTA	
ATGGGAATGTAGAAGCGCTGCAAATCGTCGCCCGTGCCG	
GTCTGCTCGTAGTTAGTCGCCTCGACGCACGACGGGACC	
GGCCCAACTAGAGAAGCAGAAGGCATCCCGGTCGGCCAC	
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AGTTCGCACCGCCATTCTCGGCAGACTCCCACCGACATG	
GAAAAGCACGGCGTGCAGTGGCCCAGGTAGGTCGTTCCA	
GGTAATGCGTTCGGGCTACTGCGGTGTGAGATCGTGCGG	
TCTACGTAGGCATCAGCGTCGCGGCACTACACGTGGGTC	
CGAAGGGACGCGGGAGGCTAGGGAATGCTGCATCAGTGG	
CCTACAGGGTTAGCTCCACAGCCGGGTCCGTGCAGATGC	
AGAGGCCTCCTCAGCGGTCCTACGCGGTCTTGGACGATG	
CGTACTCATCCCGTGCCAGTGCCGGCCTACTCACCTGTG	
GCCTGCGACAATGTGGGCTGGAACGGTTTGCTAGGGCAC	
CACCCGATGTGTTATGACGTGCGTCGCCCTCGAGCACCT	
AGCATACAGAGGGCAGCTTGGCAGGGCCGCGAAGTTAGG	
GACGCCCGATTGTCCTTGTTCGCCATGCCGCAAGGTGAG	
GGTGGCGAGATGACGACAGTGCAGAAGGTGGCGGTAGGG	
TCTGTGAAGCGGGTGGAGTACGGAGGTGTTCTTCGCGCC	
TTTTGCGCAATCATGGCAGCGGACTCAACACCCTCCGGC	
GACCTCGGAGCTAGACGGGAGTGTTGCGTGTGCAGGGTG	
CGGTTCGAGTGCGCAGTGCTTAACGTGAAGCGAGGGAGG	
AGAAGGAAAGTCTCACCGGGCGCCCTAGGCCTTCCGAGG	
ACTCCCTGATAGGCGTCTTTCAGGCGGGCGGGACTCAGG	
GGCCCAACTAGAGAAGCAGAAGGCATCCCGGTCGGCCAC	
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GAACGTGGACTCCAACGTCAAAGGGCGAAAAACCGTCTATCA	
CGGCAAAATCCCTTATAAATCAAAAGAATAGCCCGAGATAGG	
GCCCCAGCAGGCGAAAATCCTGTTTGATGGTGGTTCCGAAAT	
CCTGGCCCTGAGAGAGTTGCAGCAAGCGGTCCACGCTGGTTT	
TTTTCACCAGTGAGACGGGCAACAGCTGATTGCCCTTCACCG	
GGGGAGAGGCGGTTTGCGTATTGGGCGCCAGGGTGGTTTTTC	
AAACCTGTCGTGCCAGCTGCATTAATGAATCGGCCAACGCGC	
CACATTAATTGCGTTGCGCTCACTGCCCGCTTTCCAGTCGGG	
CATAAAGTGTAAAGCCTGGGGTGCCTAATGAGTGAGCTAACT	
TTGTTATCCGCTCACAATTCCACACAACATACGAGCCGGAAG	
CTCGAATTCGTAATCATGGTCATAGCTGTTTCCTGTGTGAAA	
TACGCATGGCTAGTACCCGTATAAGGATCCCCGGGTACCGAG	
TAAAACGACGGCCAGTGCCAAGCTTGCATGCCTGCAGGTCGA	
ATTAAGTTGGGTAACGCCAGGGTTTTCCCAGTCACGACGTTG	
GCTATTACGCCAGCTGGCGAAAGGGGGATGTGCTGCAAGGCG	
GCTGCGCAACTGTTGGGAAGGGCGATCGGTGCGGGCCTCTTC	
TTCTGGTGCCGGAAACCAGGCAAAGCGCCATTCGCCATTCAG	
GGCCTCAGGAAGATCGCACTCCAGCCAGCTTTCCGGCACCGC	
GTAACCGTGCATCTGCCAGTTTGAGGGGACGACGACAGTATC	
GACCGTAATGGGATAGGTCACGTTGGTGTAGATGGGCGCATC	
GTAACAACCCGTCGGATTCTCCGTGGGAACAAACGGCGGATT	
TTTTTAACCAATAGGAACGCCATCAAAAATAATTCGCGTCTG	
GGAAGATTGTATAAGCAAATATTTAAATTGTAAACGTTAATA	
TCATATGTACCCCGGTTGATAATCAGAAAAGCCCCAAAAACA	
CAAGAGAATCGATGAACGGTAATCGTAAAACTAGCATGTCAA	
CTACAAAGGCTATCAGGTCATTGCCTGAGAGTCTGGAGCAAA	
CTGATAAATTAATGCCGGAGAGGGTAGCTATTTTTGAGAGAT	
AGACAGTCAAATCACCATCAATATGATATTCAACCGTTCTAG	
AGTAATGTGTAGGTAAAGATTCAAAAGGGTGAGAAAGGCCGG	
AAAAATTTTTAGAACCCTCATATATTTTAAATGCAATGCCTG	
GTAATACTTTTGCGGGAGAAGCCTTTATTTCAACGCAAGGAT	
AGCATAAAGCTAAATCGGTTGTACCAAAAACATTATGACCCT	
GGCAAGGCAAAGAATTAGCAAAATTAAGCAATAAAGCCTCAG	
CTATATTTTCATTTGGGGCGCGAGCTGAAAAGGTGGCATCAA	
GACCATTAGATACATTTCGCAAATGGTCAATAACCTGTTTAG	
TAACAGTTGATTCCCAATTCTGCGAACGAGTAGATTTAGTTT	
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AATATGCAACTAAAGTACGGTGTCTGGAAGTTTCATTCCATA	
AGCTTAATTGCTGAATATAATGCTGTAGCTCAACATGTTTTA	
ATTGCTCCTTTTGATAAGAGGTCATTTTTGCGGATGGCTTAG	
CGGAAGCAAACTCCAACAGGTCAGGATTAGAGAGTACCTTTA	
TCAAATATCGCGTTTTAATTCGAGCTTCAAAGCGAACCAGAC	
AGCGGATTGCATCAAAAAGATTAAGAGGAAGCCCGAAAGACT	
CAAAAATCAGGTCTTTACCCTGACTATTATAGTCAGAAGCAA	
TGCCAGAGGGGGTAATAGTAAAATGTTTAGACTGGATAGCGT	
GATAAAAACCAAAATAGCGAGAGGCTTTTGCAAAAGAAGTTT	
TAGTAAGAGCAACACTATCATAACCCTCGTTTACCAGACGAC	
CAACTAATGCAGATACATAACGCCAAAAGGAATTACGAGGCA	
AGGTAGAAAGATTCATCAGTTGAGATTTAGGAATACCACATT	
AATCTACGTTAATAAAACGAACTAACGGAACAACATTATTAC	
TAAGAACTGGCTCATTATACCAGTCAGGACGTTGGGAAGAAA	
TTAATTTCAACTTTAATCATTGTGAATTACCTTATGCGATTT	
CGAGAAACACCAGAACGAGTAGTAAATTGGGCTTGAGATGGT	
ACGTAACAAAGCTGCTCATTCAGTGAATAAGGCTTGCCCTGA	
AGAGTAATCTTGACAAGAACCGGATATTCATTACCCAAATCA	
ATAAGGGAACCGAACTGACCAACTTTGAAAGAGGACAGATGA	
GCTCCATGTTACTTAGCCGGAACGAGGCGCAGACGGTCAATC	
TTTGTATCATCGCCTGATAAATTGTGTCGAAATCCGCGACCT	
CCCCAGCGATTATACCAAGCGCGAAACAAAGTACAACGGAGA	
ACGAAAGAGGCAAAAGAATACACTAAAACACTCATCTTTGAC	
CGGGTAAAATACGTAATGCCACTACGAAGGCACCAACCTAAA	
TTTGAGGACTAAAGACTTTTTCATGAGGAAGTTTCCATTAAA	
GAAAGACAGCATCGGAACGAGGGTAGCAACGGCTACAGAGGC	
GGAGTTAAAGGCCGCTTTTGCGGGATCGTCACCCTCAGCAGC	
CGCCCACGCATAACCGATATATTCGGTCGCTGAGGCTTGCAG	
TTGAAAATCTCCAAAAAAAAGGCTCCAAAAGGAGCCTTTAAT	
AAAGGAACAACTAAAGGAATTGCGAATAATAATTTTTTCACG	
TTTGCTAAACAACTTTCAACAGTTTCAGCGGAGTGAGAATAG	
TCGTCTTTCCAGACGTTAGTAAATGAATTTTCTGTATGGGAT	
CACAGACAGCCCTCATAGTTAGCGTAACGATCTAAAGTTTTG	
TGAGTTTCGTCACCAGTACAAACTACAACGCCTGTAGCATTC	
TCAGGGATAGCAAGCCCAATAGGAACCCATGTACCGTAACAC	
CCACCCTCAGAACCGCCACCCTCAGAGCCACCACCCTCATTT	
TCACCGTACTCAGGAGGTTTAGTACCGCCACCCTCAGAACCG	
CCGTCGAGAGGGTTGATATAAGTATAGCCCGGAATAGGTGTA	
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TTAGGATTAGCGGGGTTTTGCTCAGTACCAGGCGGATAAGTG	
ACAGTTAATGCCCCCTGCCTATTTCGGAACCTATTATTCTGA	
GTTTTAACGGGGTCAGTGCCTTGAGTAACAGTGCCCGTATAA	
TCATACATGGCTTTTGATGATACAGGAGTGTACTGGTAATAA	
GAATGGAAAGCGCAGTCTCTGAATTTACCGTTCCAGTAAGCG	
TGGCCTTGATATTCACAAACAAATAAATCCTCATTAAAGCCA	
CCGCCGCCAGCATTGACAGGAGGTTGAGGCAGGTCAGACGAT	
GAGCCACCACCCTCAGAGCCGCCACCAGAACCACCACCAGAG	
CCGCCTCCCTCAGAGCCGCCACCCTCAGAACCGCCACCCTCA	
TTTTCATAATCAAAATCACCGGAACCAGAGCCACCACCGGAA	
TCGGCATTTTCGGTCATAGCCCCCTTATTAGCGTTTGCCATC	
GAATCAAGTTTGCCTTTAGCGTCAGACTGTAGCGCGTTTTCA	
TCACCAGTAGCACCATTACCATTAGCAAGGCCGGAAACGTCA	
CCGTCACCGACTTGAGCCATTTGGGAATTAGAGCCAGCAAAA	
GGTAAATATTGACGGAAATTATTCATTAAAGGTGAATTATCA	
CCAAAGACAAAAGGGCGACATTCAACCGATTGAGGGAGGGAA	
ATTTTGTCACAATCAATAGAAAATTCATATGGTTTACCAGCG	
GCAACATATAAAAGAAACGCAAAGACACCACGGAATAAGTTT	
CGCAGTATGTTAGCAAACGTAGAAAATACATACATAAAGGTG	
CGGAATACCCAAAAGAACTGGCATGATTAAGACTCCTTATTA	
GAACAAAGTTACCAGAAGGAAACCGAGGAAACGCAATAATAA	
TATCTTACCGAAGCCCTTTTTAAGAAAAGTAAGCAGATAGCC	
AAGCCCAATAATAAGAGCAAGAAACAATGAAATAGCAATAGC	
CGGGAGAATTAACTGAACACCCTGAACAAAGTCAGAGGGTAA	
CTTTACAGAGAGAATAACATAAAAACAGGGAAGCGCATTAGA	
AGAAACGATTTTTTGTTTAACGTCAAAAATGAAAATAGCAGC	
GTTACAAAATAAACAGCCATATTATTTATCCCAATCCAAATA	
TTACCAACGCTAACGAGCGTCTTTCCAGAGCCTAATTTGCCA	
TTAGTTGCTATTTTGCACCCAGCTACAATTTTATCCTGAATC	
AACCTCCCGACTTGCGGGAGGTTTTGAAGCCTTAAATCAAGA	
GAAGGCTTATCCGGTATTCTAAGAACGCGAGGCGTTTTAGCG	
TAGGAATCATTACCGCGCCCAATAGCAAGCAAATCAGATATA	
CCGCACTCATCGAGAACAAGCAAGCCGTTTTTATTTTCATCG	
TGTCTTTCCTTATCATTCCAAGAACGGGTATTAAACCAAGTA	
TTATCAACAATAGATAAGTCCTGAACAAGAAAAATAATATCC	
CGACAATAAACAACATGTTCAGCTAATGCAGAACGCGCCTGT	
TATAAAGTACCGACAAAAGGTAAAGTAATTCTGTCCAGACGA	
TGTAATTTAGGCAGAGGCATTTTCGAGCCAGTAATAAGAGAA	
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GTAGGGCTTAATTGAGAATCGCCATATTTAACAACGCCAACA	
GCGTTATACAAATTCTTACCAGTATAAAGCCAACGCTCAACA	
CCGGAATCATAATTACTAGAAAAAGCCTGTTTAGTATCATAT	
TACCGACCGTGTGATAAATAAGGCGTTAAATAAGAATAAACA	
TTAGTTAATTTCATCTTCTGACCTAAATTTAATGGTTTGAAA	
ATCGCAAGACAAAGAACGCGAGAAAACTTTTTCAAATATATT	
GGTTGGGTTATATAACTATATGTAAATGCTGATGCAAATCCA	
CTTAGATTAAGACGCTGAGAAGAGTCAATAGTGAATTTATCA	
TTAATTAATTTTCCCTTAGAATCCTTGAAAACATAGCGATAG	
ATATATGTGAGTGAATAACCTTGCTTCTGTAAATCGTCGCTA	
TCATTTGAATTACCTTTTTTAATGGAAACAGTACATAAATCA	
AAACAAACATCAAGAAAACAAAATTAATTACATTTAACAATT	
GCGAATTATTCATTTCAATTACCTGAGCAAAAGAAGATGATG	
CGCCTGATTGCTTTGAATACCAAGTTACAAAATCGCGCAGAG	
CAGTAACAGTACCTTTTACATCGGGAGAAACAATAACGGATT	
AGAAATTGCGTAGATTTTCAGGTTTAACGTCAGATGAATATA	
AACCTACCATATCAAAATTATTTGCACGTAAAACAGAAATAA	
CCTGATTGTTTGGATTATACTTCTGAATAATGGAAGGGTTAG	
CATATTCCTGATTATCAGATGATGGCAATTCATCAATATAAT	
TTTGCGGAACAAAGAAACCACCAGAAGGAGCGGAATTATCAT	
CCCGAACGTTATTAATTTTAAAAGTTTGAGTAACATTATCAT	
TAGACTTTACAAACAATTCGACAACTCGTATTAAATCCTTTG	
TAGAGCCGTCAATAGATAATACATTTGAGGATTTAGAAGTAT	
GGTTATCTAAAATATCTTTAGGAGCACTAACAACTAATAGAT	
TCTGGTCAGTTGGCAAATCAACAGTTGAAAGGAATTGAGGAA	
CATCACCTTGCTGAACCTCAAATATCAAACCCTCAATCAATA	
CAGTGCCACGCTGAGAGCCAGCAGCAAATGAAAAATCTAAAG	
ATAAAACAGAGGTGAGGCGGTCAGTATTAACACCGCCTGCAA	
AAACATCGCCATTAAAAATACCGAACGAACCACCAGCAGAAG	
TTGAATGGCTATTAGTCTTTAATGCGCGAACTGATAGCCCTA	
TCTGACCTGAAAGCGTAAGAATACGTGGCACAGACAATATTT	
CAGTAATAAAAGGGACATTCTGGCCAACAGAGATAGAACCCT	
GAAATGGATTATTTACATTGGCAGATTCACCAGTCACACGAC	
AAACGCTCATGGAAATACCTACATTTTGACGCTCAATCGTCT	
TAATATCCAGAACAATATTACCGCCAGCCATTGCAACAGGAA	
CACTTGCCTGAGTAGAAGAACTCAAACTATCGGCCTTGCTGG	
AATTAACCGTTGTAGCAATACTTCTTTGATTAGTAATAACAT	
AATCAGTGAGGCCACCGAGTAAAAGAGTCTGTCCATCACGCA	
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TAGACAGGAACGGTACGCCAGAATCCTGAGAAGTGTTTTTAT	
AATCAGAGCGGGAGCTAAACAGGAGGCCGATTAAAGGGATTT	
TGGTTGCTTTGACGAGCACGTATAACGTGCTTTCCTCGTTAG	
CACACCCGCCGCGCTTAATGCGCCGCTACAGGGCGCGTACTA	
TAGGGCGCTGGCAAGTGTAGCGGTCACGCTGCGCGTAACCAC	
CGTGGCGAGAAAGGAAGGGAAGAAAGCGAAAGGAGCGGGCGC	
AGGGAGCCCCCGATTTAGAGCTTGACGGGGAAAGCCGGCGAA	
TTTGGGGTCGAGGTGCCGTAAAGCACTAAATCGGAACCCTAA	
GGGCGATGGCCCACTACGTGAACCATCACCCAAATCAAGTTT	
GTTGAGTGTTGTTCCAGTTTGGAACAAGAGTCCACTATTAAA	
CTCTAGACCTTTGATAGCGAGGCAAGTCCGCTAGCGACCGTA	
TTTTGTTAAAATTCGCATTAAATTTTTGTTAAATCAGCTCAT	
TTCTACTAATAGTAGTAGCATTAACATCCAATAAATCATACA	
CCAATACTGCGGAATCGTCATAAATATTCATTGAATCCCCCT	
ACGGTGTACAGACCAGGCGCATAGGCTGGCTGACCTTCATCA	
TGTATCGGTTTATCAGCTTGCTTTCGAGGTGAATTTCTTAAA	
AACATGAAAGTATTAAGAGGCTGAGACTCCTCAAGAGAAGGA	
CCAATGAAACCATCGATAGCAGCACCGTAATCAGTAGCGACA	
TTGAGCGCTAATATCAGAGAGATAACCCACAAGAATTGAGTT	
CATCCTAATTTACGAGCATGTAGAAACCAATCAATAATCGGC	
AAATCATAGGTCTGAGAGACTACCTTTTTAACCTCCGGCTTA	
GCCTTCCTGTAGCCAGCTTTCATCAACATTAAATGTGAGCGA	
CAAATGCTTTAAACAGTTCAGAAAACGAGAATGACCATAAAT	
CAGCTTGATACCGATAGTTGCGCCGACAATGACAACAACCAT	
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S-thin_rod	

		
TGTAGCGGTGCCGTATCGGAACCCTAAAGCCGGCGAACGT	
GCACCCAACTGACGTCGATGTAACCCAC	
CATCTTTTAAAGGATCTTACC	
CGAGGTCACGCCGCTAGGGCGCTGG	
AACTCTCCTTTCACTAGTGTATGTCTTCAG	
GAAAACGGAGCAAATCAACCAAGTCATTCTTGCCCGGCGTGA	
TCATGGTATGCCGCGGTTCCCAAACTGG	
AGTTGGCGGGCGACGGTATGGCTTCATTCATGATCCCCCAGC	
TAAGTAGTACTCATGCTCCAGATCGCTC	
ATTGTTGAATATTACCGCGAGACCCACGAGCCAGCCGGAACA	
TAGTTGCAGGGTTAAAATGAAGTGCTGC	
TCTGTCTGATACATACCTAGATCCTTTTGTATATATGAGTTC	
CTACGGGAGAAAAAGGTAGCTCTAAAAG	
AAGAAGATTCCGCGGTTACCTTCGGAAACCACCGCTGGTATT	
CAGAGTTAAGTGCCGCCTTATCCCTGCT	
CGAGGTACGTTAATCCCGTTCAGCCCGAAGTCCAACCCGGCC	
TTTCTCACGCGTTACTATAAAGAGTGCA	
TCCCTTCCAGCTCAAGGTGGCGAAACCCCTGGAAGCTCCCAT	
AAAAGGCGGCCGAACGGCGAGCGCGCTC	
AGCAAAATTATAAACTGCGCTCGGTCGTAGGCGGTAATACCT	
ATTAATGCGAGATAGCCGGAAGCCTCAC	
GAAACCTTCCAGTTACAATTCCACACAAGGGGTGCCTAATTT	
CCCTTTAACTATTAGTGGCTGAGTGTTA	
GGTGGAGCAACGTCTTGTCGTCGTCAGACGCACCTTTCGGCC	
GTAATACCGTCTATCTTCGCTATCGCAA	
AACGACGACTACGTAAGGGCGATCGGTGAGGGGGATGTGCGC	
AACCACCATCAAGTCCCGATTTAGCAAC	
AGTTGCTCTGAGAACAGCGTTTCT	
CGAGTTACAGCTCCAAAAAAGGGA	
ATCGTGGTGTCATTGTTGCCATTGCTACAGTAGTT	
ATAAACCCTCACCGACTCTTCCTT	
TCTGGCCCCAGTTTATACGGGAGGGCTTATCGTGT	
ATCTAAAAAATTAATTGTCTCATG	
ATGAGATTATCATGCGTTAAGGGATTTTGCGTGGA	
AAACAAAAAGAGTTTAAACAAATA	
GGTATCTGCGCTGGACTAGAAGGACAGTTCGCCTA	
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CGTCTTGCCGCTGCACCTAAATTG	
AAGCTGGGCTGTTAGTGTAGGTCGTTCGAGTAGGT	
TTTCCCCGACAGGAAATTTTTGTT	
CACTCAATCGGCTGATCGGCAAAA	
TCCGCTTCCTCGATTTGCGTATTGGGCGGGCGCGG	
AAAGCCTCATACGAGGGTTGAGTG	
CCTGTGTGAAATGGTCATGGTCATAGCTTCTGCGC	
GACAATACGAATTCAAGAACGTGG	
AGGGAATTCACATAGGTTTCTCAGGAGACCGGCGA	
TGGCGAACGGGCCTCAGGGCGATG	
GGGGAAAGGGAGCCTTTTTGGGGT	
TGAGTACAACAGGAAGGCAAATATGGCAGCACTTG	
GTCGTTTACGGAAATGTTGAATTCGCCAGTTAATA	
AATGATATTGAAGCATTTATCCTGACTCCCCGTTA	
GATCTTCATTTGAATGTATTTGTCTGACGCTCAGA	
GAAGCCACACATTTCCCCGAACTTGAAGTGGTGTC	
CGAACCCATTTTGTTAAAATTTAGCTCACGCTGAG	
AAGTCAGTTTTTTAACCAATACGCGTTGCTGGCTC	
TGACTCGTCAAAAGAATAGACAATCGGCCAACGCC	
TCCGCTCTGGAACAAGAGTCCGTGAGGGTTAATGG	
GCTTGTCAAAGGGCGAAAAACGACTCACTATAGGC	
TGTTGGGGAACCATCACCCTAACACCCGCCGCGAA	
GGGTTTCTTCGTAAAAGTGCTCATCAACAATA	
ATAACGCAGTGCGATCGTTGTCAGAAGTGTTG	
TTTCCCGGGAACCTCCATCCAGTCTACGGGCC	
AGCGATTTCGTAGGCACCTATCTCAGGAAACT	
GGGGTCCTTTGGCAGAAAAAAAGGAATGCGGT	
TAAGTGTAGGCGTAACAGGATTAGCCTTAAGA	
AAATGGGAAGCGATACCTGTCCGCCGCTCGTG	
TCCCGGCCAGGACATGTGAGCAAAACTGGTTA	
TTGTGTCGTGCTGCCCGCTTTCCAGGTGAGTG	
ACTCCTCCAGCTAGAGCGGCCGCCAAGTGCGC	
GCCCGCCAGTGCCAGTCACGACGTTTCTGCAA	
CGGGATAATACCGCGCCACGTGCGACCG	
TGCAAAAAAGCGGTTAGCTCTATCAAGG	
GAGCGCAGAAGTGGTCCTGTTATCAGCA	
TGGTCTGACAGTTACCAATCGTAAATCA	
GGTTTTTTTGTTTGCAAGCCAATCCGGC	
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CACGACTTATCGCCACTGGACTAACTAT	
CGCTCTCCTGTTCCGACCCCGCCAGGCG	
TCCACAGAATCAGGGGATATCATCAGCT	
AGCTAACTCACATTAATTGGTAAAGTGT	
GTAAGTCATTGATTTACGGAAGGCTATA	
GGCGATTAAGTTGGGTAACCGCGCCAGC	
GGCGAGAAAGGAAGGGAAGAAAGCACGCTTGAC	
GCTGTTGAGATCCAATAGCAGAACTTGGGCGAA	
ATTCTCTTACCTTCGGTCCTCTTATCAC	
TGCGCAACGCAACTTTATCCGGCTAGAG	
AGATAACTAGCTTAATCAGTGTCATCCA	
ACGAAAACTAGCAGATTACGCATCTTTT	
ACTACGGCTCAGCAGCCACTGGGTGCTA	
ATCTCAGTTTGCCGCTTACCGGTGGCGC	
TCCATAGGCACGCAGGAAAGAAACCGTA	
GGAGAGGCGCGTTGCGCTCACCAGCTGC	
GCTTGGCGTATCCACTAGTTCTTTTGTT	
ATTGGGTACGCCAGGGTTTTCAGCGCGC	
TGCGCCGCTGAAAGGAGCGGGTGCGCGT	
TGCTTTTCTGTGCGGTCATGCCATCCGTATGCATA	
CACAAAAATCGAGTCGCCCCCCTGACGATTGTTTT	
CATTCAGGCTGCGAAGGGCGCGTCCCATGTCTTAA	
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S-thick_rod	

		
ATAAAGATACTCAAGTACCAATAGGCCGAAAATTTTT	
GTGAAATTGCTTGGCGTCGCTGCGCTCGGTGCGCTCTGGACT	
GCGCTTAATGCGGTCACCGGGTTTCTCAGGTACGACTCCTGT	
CTATAGGGTTGTGCAAAAAACGATCAGCTCATAGCTGTTTCA	
CCCCCCTGCCGCTTACCGGGGCCGCGTTGGGAGAGTCTTTTA	
TTGTTCCAGCCTGGGGTGCAGAGCGGTTCGACGGCCAAGCGG	
CGAAAGGAGCGGGAAGGGCGATCGAA	
AAATTCGCGTTAATCGTCCCACAAAAATCGACGCCAGAGGGG	
TTTGCGTATTGGCGTTATCGGGTTAATTGCGCGTTATTCCGT	
GAGCGCGCGTAAAGAACACCGCTGGCAAGTGTAGCGCAAG	
CGAGCTTTCCATGCGTTTCCCCCTGGCGTTCGCGCAAAATCC	
TTCACGTGGAGCCCGCTCACAATTCCTTAATGACGGCTGCGG	
GGGAAGACGCTACAGGGCGCGTCCCAGTGCCAGGGAA	
GTTCCGATACGTGAGGCGCTTTCTCATAGCTCAACGGGCGAT	
ATAAAGTGCCGTAAGCGCTCACTGCCCGCTTTCAATTTGGGG	
GCAACTGTTAGAGCAAAGGGGGATGTGCTGCAAGTAGGGAGC	
TCAGTCTGACGAGCAGCGGAAAAAGAGTTGGTATAGCCTCCG	
TGTCGAACTTTAGTGAAGCCGGAAGGGCCGAGCCCCAAGCTT	
GGTAAGGGCGCTAGTGTTTAAAAGTGCTCATCAGG	
AGGAAAAGATACGGAAATGAGATGCTCTTGATCCGTGGAACG	
TACGCTTCTCAACCTTTCCGGTTGCAGAAGTGGTCTCACGCT	
CGGTGCGGGCCTCTTCGCTAATGGGTGACTAGTTG	
TGATTTACGGATTTAGCACTAAATCGGAAACCGCCACGAAGC	
GGCCCACCCTCGGTGTCGAGATAGGGTTTCTATCATCCAACG	
TCGAGGTGTTGCCAGCAGGCGGTAATACCAAGTTTAGGCCAG	
CCCCGATTTCGCCAGGCGTCGTCAGACGACCCTAAAAGTCAT	
AAATAGGCTTTTGGTATCTGCGCTCTGCTTAGAAAACAAACC	
TCATGAGTATCACCGGCTCCAGATTTATTCAGGGTAACTTTA	
TCCTTTTCCTCAATACGGGATAATACCGAATACTCGGGGCGA	
GTGCCACGGTTCCGCGCCTTATCCGGCTACGGCAAAATAAAC	
ATCCTTTCGGATACTTGGTCTGACAGTGCAATGGCTATTGTC	
TGATCCCTCAATATCAGAAGTAAGTTGCGACCGTCATACTCT	
ACGAACCCCCCGGAATAAGCTGGGCTGTGTTGTTCCAGTTTC	
AATCAATCTAAAGAGAGGCCAACGCGCGATCCACAGAATCCC	
TTAGCTCCTTCGCTGGGACGTTGTAAAACGTGGCTGAGGGTG	
TATTCAGCCCGACCACAGAGTTCTTGGATATGGAACAAGAGT	
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GCGTATATATGAGTGAGGGCTTACCAATAAAGGGGATAACGC	
CTGTCCTCCGATCGAAGTCATTCTGATCGTGGCTATAGACAA	
AATTGGAAAACGTTGCAAAAACAGGA	
ACCGCTTTGGTCACATATTTGAATGTATTGATCTTCACCTAG	
TCCGCATTCAGCGTTATTGAAGCATTTACAAGGCGAGTTACA	
CCGGTAAGATGGTGGCTTGTTTGCAAGCAGCGTTAAGGTGAG	
GTTATGGCATAGTGTATGTTGAGATCCAGTCAAAATG	
CTTCACAGATTTCTACGGGGTCTAAGCACGGAGCGAGGTATG	
AGTTTGCTACCATTGCTACAGGCTCTTCAGTCGTGTAGATAA	
AGGTCGACTTTCACCAGCGTTGAAGCACCTGTGACTGGTG	
AAAACACAAATACCTGTCCGCCTTTCGGCGCTCAGGCTACAC	
CGTCGTACTCTAATGAGTGAGCTAACGACGTGGTGCTATACC	
GAAAAGGATCTCAAGCAACCGTAAGAACATGTGAGGTTGCCT	
GACCAGTTAATAGTCGCCACTAGACCTTTCGGTGCTCCGTAA	
ATTAGCAACTTATCGCCACTGTTGATCTTTACGCGCA	
GAAAACTCCCCGCGATCTGTCTATTTGTTGTTGGAGTAAGTA	
GTTCGTGCTTTTTGCATAATTCTCTTTCTTTTATGTAACCCA	
GAGGTGGGCCAGTTACCTTGACAGTAAAGCTCATTTTTTACA	
ATCATGGAATAAACCAGCCCCCACGCAATCGCTCACTGACTA	
CTGCGCGACATAGCAGAACCCCGGCGATGCGAATTGGGTACG	
AAATCAAAAGAATAGACAGGTAAGCTCCCTCGTGCGCTCG	
TTGGTATCAGCTCACTCAATGCAACACAACATACGAGCCGCG	
CGACGCAAGCTTGTCTTGTGTTTTCCCATTCGCCATTCAGGG	
ATTGGTAGCGGTGGTTTTTCTAATAACTATCGTCTTGAGT	
TCCTCCATCCAGTCTATTAGTGCTTACCAATGCTTAATCAGG	
GCCTCAAGGATCTTACCGCTGCGGGCCGCAGTGTTATCACCT	
CTGCAGCAGCCACTGGCGCTGTATCCCTTCGGGAAGAAGATC	
ACCGTTCATCCATACACAGTCGGTCACATTAATTGTTGCGCA	
CAACTGTCATGCCAGCGGCGATTATTACGCCAGCTTCTTCAG	
CGCTTCCTTAAAAATGAAGAAAAAGGAACGAAACCCGACATC	
CAAAAGGCCAGGGTACCATCACCCTAATGGTTGCTGGCTCCT	
GCACCTATCGGCCCCAATTGTTGCCGGGAAGGTATGGTCATG	
		
	 	

Frances Anastassacos
S57



S-ring	

		
GTGTAGCCCGTAAAGGAACCCTAAAGGGCCGGCGAACGAGTTCGATG	
TAACCACCGCTGTTGAGATGCAACTC	
GTCCACTCAAATCGCACTGTGCACCCAATCTTCGGGGCGAAAA	
GGTGGGTCACGCGGCGCTAGGGCGCTGCCTGGCG	
GAAAACGTCTGATCTCAACCAA	
AACTTTATTCACCATTCTGTGACTGGTTGTATGCGGCGTG	
TTGGCCGCCAAAAACATGGCTTCAGTAA	
CTCCGATCGCAAAATGTCACGCTCGTCCCAACGATCAATT	
TTGCCGGGACACGGAAGACCCACGAGGC	
GCCTCCATACTCTTAGTGCTGCAATGAATTTATCAGCACG	
TATTTCGTTTGAAGCTCCTTTTAACATC	
GGCACCTTGTCTCAAAAAAGGATCTTCTTTAAATCAATAG	
CCTTTGATTTGAATGGGAAAAAGAATGA	
GAAAAAAACAAATATGCTGAAGCCAGTATCCGGCAAACGG	
AGGCGGTGTTTCCCCCGACCGCTGTATC	
AGGATTAAATTGTACACGAACCCCCCGACTATCGTCTTGT	
GCGTGGCGTTAAAATCGACAGGACTGGG	
GTCCGCCGTTAAATAAGTCAGAGGTGGGCGTTTCCCCCCG	
AACCGTAACCAATAGCGGCTGCGGAATC	
CAAAAGGATCCCTTACTCGCTGCGCTCTCACTCAAAGGGC	
GCTGCATTAGACCGAACGAGCCGGCTCG	
CAGTCGGTGTTCCACTCACAATTCCACAAGCCTGGGGTTT	
GTTCCCTTCCACTATTCGTGGCTGATTG	
ACCGCGGCCAACGTCTTGTCGTCGTCAAATACGCACCTCA	
CGTAATACCGTCTATCTTCGCTATCGCA	
TAAAACGCTACGTGAGGGCGATCGGTGAAAGGGGGATGAT	
ACCACCACCAAGTTTCGATTTAGAAACT	
GAATAGGAGTACTTCAGCATCTTT	
TCATGCCATCCTTGCATAATTCTCTTGCATGGT	
CGGTTCGTTTGGTAGGAAGGCAAA	
GCCATTGCTACCTGTTTGCGCAACGTGGTAGTT	
GGAGGGCTTACATTAGATAACTACGAATCCTGA	
TGAAGTACCTAGAATTTATCAGGG	
GGATTTTGGTCGTCGAAAACTCACGTGTTCTGA	
CTCTTGTACCTTCTATTTAGAAAA	
ACAGTATTTGGCGACGGCTACACTAGCGGAAGT	
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CCGGTATTCAGCCGAAAAGTGCCA	
TACCAGCGAAACCTCGCGTTAAAT	
AGCATCACAAACGGCTCCGCCCCCCTACCTGGC	
ATCAGCGGTCGTTGCCGAAATCGG	
TCTTCCGCTTCAAGTTTGCGTATTGGTGACGCG	
AGTGTAACAACATGATAGGGTTGA	
TCCTGTGTGAAAGTCATGGTCATAGCTTTTGCG	
GGGAATTCACATATTTCTCAGGAGAACGGCGAA	
CTGGCGCGGGCCTCAGGGCGATGG	
TCAGGCTGCGCGCCGCGTCCCATTCGGTAATGC	
GGGAAAGAGCCCCTTTGGGGTCGA	
GATGCTTGCGTTTCTGGGTGAGAGTGTTATCACTCAG	
ATCGTGGAAGGGAATAAGGGCGAAGCTAGAGTAAGTC	
TGGCCCCCCTTTTTCAATATTATCATCCATAGTTGCC	
GATTATCTGAGCGGATACATATCTTTTCTACGGGGGA	
TGCGCTCGGGGTTCCGCGCACACTACAGAGTTCTTCA	
CTGTGTGAGCGTTAATATTTTGCTTTCTCATAGCTAC	
GACGCTCCAGCTCATTTTTTAAAAAGGCCGCGTTGCT	
CTCACTGATAAATCAAAAGAATAATGAATCGGCCAAG	
TTATCCGGTTTGGAACAAGAGTTAGTGAGGGTTAATC	
AGCTTGTCAAAGGGCGAAAAACGACTCACTATAGGCC	
GTTGGGAAACCATCACCCTAATACCCGCCGCGCTTTG	
TACTAAAGTGCTATACCGCGCCACATAACACCGA	
ATGCCGTTGTCAGCGGTTAGCTCCTTCTGGGCGA	
CTCATCCAGTCTTGGTCCTGCAACTTTTAATAAA	
TTATATCTCAGCACCAATGCTTAATCATACTAAA	
ATAAAGGATCTCAAGCAGCAGATTACGAAAAACC	
CCTAGCAGAGCGGGCAGCAGCCACTGGTCGAGTC	
TTTTTTTCTCCCTGCCGCTTACCGGATGATGGAA	
CAAACCAGCAAAGCAGGAAAGAACATGGCCGGTA	
GTGTGAAACCTGGCGCTCACTGCCCGCTGGCCTA	
GACTTGGAGCTCTAGTTCTAGAGCGGCGCTTCGG	
CCCAACGGCCAGTTTCCCAGTCACGACCCTGCTG	
GTTGCTCTTGCCCGGCGTTATTCTGA	
GTTACATGATCCCCCATGCTCAGCTC	
CCAGCCAGCCGGAAGGGCTACACCGG	
GTATATATGAGTAAACTTTGTAAAAA	
ACCGCTGGTAGCGGTGGTAATGGTAG	
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CAACCCGGTAAGACACGACTCCTTAT	
GCTCCCTCGTGCGCTCTCTCTAAAGA	
ATACGGTTATCCACAGAAAGAGCGGT	
ATGAGTGAGCTAACTCACCGGCATAA	
TGCGCGTAAGTCATTGATAAGGGGCT	
CAAGGCGATTAAGTTGGGGGCGCCAG	
AGAAAGGAAGGGAAGAAAGGTTGACG	
TCAAGGATCTCAATACGGGATACATCATTG	
TATGGCAGCATTGTGCAAAAAAGAAGTAAG	
CGCCAGTTAACGAGCGCAGAAGATTAATTG	
CTCCCCGTCGGGTCTGACAGTTGATCTGTC	
CGCTCAGTGGTTTTTTGTTTGCAAGAAGAT	
GGTGGCCTAACTTATCGCCACTAGGTATGT	
TGTAGGTATCCTGTTCCGACCCTTCGGGAA	
GTTTTTCCATTCAGGGGATAACAGGCCAGG	
CGGGGAGAGGATTAATTGCGTTTCGTGCCA	
CGCTTGGCGTTTACGGATCCACCAGCTTTT	
TTGGGTACCGTAACGCCAGGGTTGAGCGCG	
GCCGCTACAGGCGAAAGGAGCGTGCGCGTA	
CTCCAGTACCGCGAATGTTGAATA	
TCGCTCCAAGCTAAGTTCGGTGTAGGTACACGC	
ATAGACGACGAATTAAAGAACGTG	
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S-dsDNA	

		
CGCGCGTAATACGACTCACTATAGGGCGAATTGGGTACCGGG	
AAAGGGGGATGTGCTGCAAGGCGATTAAGTTGGGTAACGCCA	
GGGCGATCGGTGCGGGCCTCTTCGCTATTACGCCAGCTGGCG	
GGCGCGTCCCATTCGCCATTCAGGCTGCGCAACTGTTGGGAA	
CGCGTAACCACCACACCCGCCGCGCTTAATGCGCCGCTACAG	
GGAGCGGGCGCTAGGGCGCTGGCAAGTGTAGCGGTCACGCTG	
CGGAACCCTAAAGGGAGCCCCCGATTTAGAGCTTGACGGGGA	
TAATCAAGTTTTTTGGGGTCGAGGTGCCGTAAAGCACTAAAT	
ACCGTCTATCAGGGCGATGGCCCACTACGTGAACCATCACCC	
CCACTATTAAAGAACGTGGACTCCAACGTCAAAGGGCGAAAA	
TTCGCGTTAAATTTTTGTTAAATCAGCTCATTTTTTAACCAA	
AAAAGTGCCACCTAAATTGTAAGCGTTAATATTTTGTTAAAA	
TTAGAAAAATAAACAAATAGGGGTTCCGCGCACATTTCCCCG	
TCAGGGTTATTGTCTCATGAGCGGATACATATTTGAATGTAT	
AATACTCATACTCTTCCTTTTTCAATATTATTGAAGCATTTA	
TACTTTCACCAGCGTTTCTGGGTGAGCAAAAACAGGAAGGCA	
GATGTAACCCACTCGTGCACCCAACTGATCTTCAGCATCTTT	
GCGAAAACTCTCAAGGATCTTACCGCTGTTGAGATCCAGTTC	
CAGAACTTTAAAAGTGCTCATCATTGGAAAACGTTCTTCGGG	
CTCTTGCCCGGCGTCAATACGGGATAATACCGCGCCACATAG	
CATGCCATCCGTAAGATGCTTTTCTGTGACTGGTGAGTACTC	
ATCACTCATGGTTATGGCAGCACTGCATAATTCTCTTACTGT	
CGGTCCTCCGATCGTTGTCAGAAGTAAGTTGGCCGCAGTGTT	
TACATGATCCCCCATGTTGTGCAAAAAAGCGGTTAGCTCCTT	
TATGGCTTCATTCAGCTCCGGTTCCCAACGATCAAGGCGAGT	
TAGAGTAAGTAGTTCGCCAGTTAATAGTTTGCGCAACGTTGT	
TTTATCCGCCTCCATCCAGTCTATTAATTGTTGCCGGGAAGC	
CCAGCCAGCCGGAAGGGCCGAGCGCAGAAGTGGTCCTGCAAC	
GCGAGACCCACGCTCACCGGCTCCAGATTTATCAGCAATAAA	
AATCAGTGAGGCACCTATCTCAGCGATCTGTCTATTTCGTTC	
AAGTATATATGAGTAAACTTGGTCTGACAGTTACCAATGCTT	
CTAGATCCTTTTAAATTAAAAATGAAGTTTTAAATCAATCTA	
TTAAGGGATTTTGGTCATGAGATTATCAAAAAGGATCTTCAC	
CTTTTCTACGGGGTCTGACGCTCAGTGGAACGAAAACTCACG	
AACCACCGCTGGTAGCGGTGGTTTTTTTGTTTGCAAGCAGCA	
TACCTTCGGAAAAAGAGTTGGTAGCTCTTGATCCGGCAAACA	
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TAGAAGGACAGTATTTGGTATCTGCGCTCTGCTGAAGCCAGT	
TGCTACAGAGTTCTTGAAGTGGTGGCCTAACTACGGCTACAC	
AGCCACTGGTAACAGGATTAGCAGAGCGAGGTATGTAGGCGG	
CGTTCAGCCCGACCGCTGCGCCTTATCCGGTAACTATCGTCT	
GTAGGTCGTTCGCTCCAAGCTGGGCTGTGTGCACGAACCCCC	
GGCGCTTTCTCATAGCTCACGCTGTAGGTATCTCAGTTCGGT	
GCTTACCGGATACCTGTCCGCCTTTCTCCCTTCGGGAAGCGT	
CCCTGGAAGCTCCCTCGTGCGCTCTCCTGTTCCGACCCTGCC	
CCCCCCTGACGAGCATCACAAAAATCGACGCTCAAGTCAGAG	
CCGTAAAAAGGCCGCGTTGCTGGCGTTTTTCCATAGGCTCCG	
AGGAAAGAACATGTGAGCAAAAGGCCAGCAAAAGGCCAGGAA	
AAAGGCGGTAATACGGTTATCCACAGAATCAGGGGATAACGC	
GCTGCATTAATGAATCGGCCAACGCGCGGGGAGAGGCGGTTT	
GCGCTCACTGCCCGCTTTCCAGTCGGGAAACCTGTCGTGCCA	
CTGGGGTGCCTAATGAGTGAGCTAACTCACATTAATTGCGTT	
AATTCCACACAACATACGAGCCGGAAGCATAAAGTGTAAAGC	
ATGGTCATAGCTGTTTCCTGTGTGAAATTGTTATCCGCTCAC	
ACTAGTTCTAGAGCGGCCGCCACCGCGGTGGAGCTCCAGCTT	
TACGCACCTTTCGGTGCGCGTAAGTCATTGATTTACGGATCC	
GTCGTCGTCAGACGAATTCGTGGCTGAGGGGGCTATAGACAA	
TTTCTCAGGAGAAGCCAGGGAATTCACACGCAAGCTTGTCTT	
GGGTTTTCCCAGTCACGACGTTGTAAAACGACGGCCAGTGAG	
AAGCCGGCGAACGTGGCGAGAAAGGAAGGGAAGAAAGCGAAA	
TAGGCCGAAATCGGCAAAATCCCTTATAAATCAAAAGAATAG	
AAATGCCGCAAAAAAGGGAATAAGGGCGACACGGAAATGTTG	
AACCAAGTCATTCTGAGAATAGTGTATGCGGCGACCGAGTTG	
TGCCATTGCTACAGGCATCGTGGTGTCACGCTCGTCGTTTGG	
ATCCATAGTTGCCTGACTCCCCGTCGTGTAGATAACTACGAT	
GATTACGCGCAGAAAAAAAGGATCTCAAGAAGATCCTTTGAT	
TGAGTCCAACCCGGTAAGACACGACTTATCGCCACTGGCAGC	
GTGGCGAAACCCGACAGGACTATAAAGATACCAGGCGTTTCC	
GCGTATTGGGCGCTCTTCCGCTTCCTCGCTCACTGACTCGCT	
TTGTTCCCTTTAGTGAGGGTTAATTGCGCGCTTGGCGTAATC	
ACCGAGATAGGGTTGAGTGTTGTTCCAGTTTGGAACAAGAGT	
ACGGGAGGGCTTACCATCTGGCCCCAGTGCTGCAATGATACC	
GCGCTCGGTCGTTCGGCTGCGGCGAGCGGTATCAGCTCACTC	
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Figure S1 | Presence of ssDNA or dsDNA handles diminishes cellular uptake of DNA origami structures in 
BMDCs.   

In earlier designs of our shape library, we noticed the presence of single or double stranded DNA handles and 
handle-anti handle functionalized with fluorescent labels showed a negative correlation with cellular internalization. 
As this might be an important design parameter for general future studies that use labeled DNA origami to analyze 
cellular processes, we decided to perform a comparative analysis between all 4 presentations (core modified label 
(used in main paper) handle/anti handle labels, core with ssDNA handles, core with dsDNA handles). Indeed, for 
barrel, we see a clear negative impact of the presence of ss and dsDNA handles outside the structure.  

(A) from top left to bottom right: core-modified structure with fluorophores conjugated directly to staple strands of 
the origami structure; fluorophores conjugated to antihandle ssDNA strand that is then hybridized to outstretched 
ssDNA; core-modified DNA origami with ssDNA modification (handles); core-modified DNA origami with dsDNA 
modification (handle-antihandle) (B) uptake of DNA origami nanostructures into murine BMDCs is diminished in a 
shape-dependent manner when ssDNA or dsDNA modifications are present. 
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Figure S2 | AGE of nine DNA nanostructures and corresponding control dsDNA structures after purification. 
Structures were annealed as described in the methods and purified using the glycerol gradient ultracentrifugation 
method. Purified samples were individually loaded onto a 2% agarose gel and run in 0.5x TBE buffer with 11 mM 
MgCl2 at 65V for 2 hours.   

Panel A demonstrates EtBr scan of the purified S-shapes whilst B shows purified L-shapes. All samples are 
presented with reference to the p7308 or p3024 scaffold DNA.  
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Figure S3 | Negative stain TEM images of all nine structures after purification. From top left to bottom right: L-
thin_rod, L-thick_rod, L-block, L-ring, L-octahedron, L-barrel, S-thin_rod, S-thick_rod, S-ring. Structures were 
stained using 2% uranyl formate for 30 seconds. Scale bar is 100 nm in all images. 
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Figure S4 | K10-PEG5K coated barrel structures are incubated and uptaken by HUVE  cells after 12 hours of 
incubation at various concentrations. No change in cell viability was observed.  
 
K10PEG5K coated structures were incubated at 0.5-10 nM concentrations as described in the methods. Mammalian 
cells were imaged by confocal microscopy after 12 hours of incubation. Toxicity of our structures to the HUVE cells 
(BMDC confirmed before and previously published) we used the commercially available LIVE/DEAD® 
Viability/Cytotoxicity Kit (see Materials and Methods). We incubated cells with a concentration series of origami 
structures and measured if there would be more dead cells present, as a sign of toxicity. The kit discriminates live 
from dead cells by simultaneously staining with green-fluorescent calcein-AM to indicate intracellular esterase 
activity and red-fluorescent ethidium homodimer-1 to indicate loss of plasma membrane integrity. After 
fluorescence microscopy, we compared the various incubation conditions and concluded that no negative, toxic 
effects were resulting from any of the concentrations used. Panels show triplicates in vertical alignment.  
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Figure S5 | K10-PEG5K coated DNA nanostructures were incubated with HEK293 (A) and HUVE (B) 
mammalian cells over 12 hours. 

We visualized the uptake after overnight incubation of all shapes for HEK293 and HUVE. The cell nuclei are visible 
in blue (Hoechst 33342 excited at 350nm, added 30 minutes before imaging to the living cells), pink is Cy5 labeled 
DNA origami, excited at 645nm, after overnight incubation at standard 1nM concentration. All scale bars are 20 um.  

(A) HEK293 

 
 

(B) HUVEc 
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Figure S6 | DNAseI digestion of DNA origami using 20 U of DNAseI     

To digest all DNA shapes that remained on the exterior of the cell after overnight incubation, we performed an 
incubation with 20U DNase1 at 37C for one hour. This figure demonstrates that even in the protective state, these 
conditions are indeed sufficiently harsh to digest the origami. The first lane (-) shows the reference (note, with the 
added positive charged shell, the sample now moves upward in the gel) and the (+) lane is the DNase treated sample 
in the conditions described above, demonstrating a full digestion of the DN.  
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Figure S7 | Flow cytometry of all shapes uptake with 12 hour incubation for HEK293 and HUVEC. L-shapes 
in (a) BMDC, (b) HEK293, (c) HUVE cells. S-shapes in (d) BMDC, (e) HEK293, (f) HUVE cells For (a) to (f), all 
data is based of >6 replicates. (g) Linear correlation between structure compactness and uptake in HEK293 and 
HUVE cell lines for L-shapes. Error bars are standard deviations. 
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Table S2 | Fluorescence calibration of DN shape library 

All our structures are labeled with 3 Cy5 labeled DNA oligos, that are part of the core of each structure. However, 
both the NHS-conjugation reaction with Cy5 and each oligo, as well as the incorporation yield per oligo in the final 
DNA origami product are not 100%. Therefore, to enable fair comparison of data between shapes, fluorescence 
intensity values within each of the data sets were normalized before calculating their mean across the eleven sets.  

Normalization was performed by first measuring the final origami concentration by Nanodrop (Table 1) and creation 
of a sample series of equal volume (50 µL) and concentration (20 nM). We then determined the relative 
incorporation yield per structure. As each structure is designed to have 3 fluorescently labeled oligonucleotides, only 
if all 3 are present and the Cy5 ligation was 100% can they be directly compared. Accepting incomplete reaction and 
incorporation, this calibration step allows us to fairly compare flow-cytometry fluorescent data between shapes.  

To do so, we ran an  agarose gel using the normalized volumes to 20 nM to calculated the presence of free Cy5 that 
would influence the measured fluorescence intensity, and then measured fluorescence intensity of 15 µL triplicates 
in a 384 black well plate on a BioTek NEO fluorescent plate reader with excitation at 645 nm (Cy5 excitation).  

To calculate the amount of Cy5 per origami structure, we divide the intensity of Cy5 fluorophore measured by plate 
reader by the percentage of origami as measured from gel. This correction factors are then calculated in relation to a 
chosen internal standard (here, L-barrel).   

We observe that indeed most shapes result in close to 1 in correction factor, relative to L-barrel. 

 

Structure Concentration 
(nM) 

Sample volume 
(uL) 

Buffer volume 
(uL) 

Final 
concentration 

(nM) 

Final volume 
(uL) 

L-dsDNA 147 6.8 43.2 20 50 

L-thin_rod 173 5.8 44.2 20 50 

L-thick_rod 94 10.7 39.3 20 50 

L-block 182 5.5 44.5 20 50 

L-ring 191 5.2 44.8 20 50 

L-octahedron 188 5.3 44.7 20 50 

L-barrel 259 3.9 46.1 20 50 

S-dsDNA 83 12 38.0 20 50 

S-thin_rod 83 12 38.0 20 50 

S-thick_rod 85 11.8 38.2 20 50 

S-ring 78 12.9 37.1 20 50 

 
 
 
 
 

Frances Anastassacos
S70



 
 
Structure % origami % Cy5 Fluor from Origami Correction F 
L-dsDNA 64 36 984 0.7 
L-thin_rod 76 24 1554 1 
L-thick_rod 58 42 1693 1.1 
L-block 53 47 1718 1.1 
L-ring 79 21 1522 1 
L-octahedron 62 28 1586 1.1 
L-barrel 48 52 1507 1 
S-dsDNA 37 63 1029 0.7 
S-thin_rod 42 58 965 0.6 
S-thick_rod 40 60 1160 0.8 
S-ring 45 55 1878 1.2 
 
 

A calibration of Cy5 fluorescence over a concentration range of 10-200 nM was performed to confirm a linear 
relation could be assumed. 
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Table S3 | Calculation of volume, length and aspect ratio for individual nanostructures 

For the mathematical analysis of correlation between shape and uptake, we need to define some parameters that can 
be used to quantitatively compare all structures. Given the many differences between designs, e.g. hollow / solid, 2D 
/ 3D, closed / wireframe, we decided to present a complete geometrical calculation. The table below presents the 
calculation results per shape for accessible surface area, effective volume, compactness, aspect ratio and the 
measured internalized fraction.  

Accessible surface area is defined here as the outside surface per structure the cell membrane can interact with. E.g. 
for barrel, only the outside cylindrical surface is calculated (green in cartoon). Effective volume is the volume body 
each structure would take up if it were solid. Compactness is used conform the definition in geometry taking the 
accessible surface area ^ 1.5 divided by the effective volume. Aspect ratio is given by the design and is the ratio of 
longest axis length divided by shortest axis as highlighted in the cartoon below.  

 

 accessible surface 
area (ASA) [nm2] 

effective volume 
(EV) [nm3] 

“compactness” = 
ASA1.5/EV 

aspect 
ratio 

internalized 
fraction [%] for 

BMDCs 

L-thin_rod 4.7 x 103 140 x 104 0.23 57.1 57.66 

L-thick_rod 5.1 x 103 14 x 104 2.60 6.7 48.49 

L-block 3.8 x 103 3.7 x 104 6.33 2.4 51.48 

L-octahedron 4.7 x 103 6.3 x 104 5.11 1.0 53.27 

L-barrel 5.3 x 103 7.7 x 104 5.01 2.0 59.24 

L-ring 4.7 x 103 140 x 104 0.23 57.1 59.92 

S-thin_rod 2.0 x 103 11 x 104 0.81 24.3 71.18 

S-thick_rod 2.2 x 103 2.5 x 104 4.13 2.7 60.12 

S-ring 2.0 x 103 11 x 104 0.81 24.3 70.79 
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Figure S8 | Kinetic study of L-block and L-barrel for (A) HEK293 and (B) HUVE cells using flow cytometry. 
Data presented based on triplicate experiments. Error bars are standard deviations. 

Plotted is the mean fluorescence of L-barrel and L-block relative to control (buffer addition only) after various 
incubation times in HEK293 and HUVE cells.  
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