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

S15


Frances Anastassacos
S15


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

S19


Frances Anastassacos
S19


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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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
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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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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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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
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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
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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

S38


Frances Anastassacos
S38


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
gggCCTCAATCAAAACTGATACAGTCACACGACCAGTCACTTGAATTGCTCTGCAATCAACTTAT
gggGAAAACAAAAAGATTTTCATCAGATGATGGCAATTGAGGACATTGCTCTGCAATCAACTTA
XEZZGAATATAAATAAACACCTCCAATCGCAAGACAATTTTCCATTTGCTCTGCAATCAACTTAT
ggiAAAACAGGGACAGCTACAATAGCAAGCAAATCAAATAATAATTTGCTCTGCAATCAACTTA
ggigGAAACCATCAAAGACAAGTATGTTAGCAAACGAGCAAGAACTTGCTCTGCAATCAACTTA
XEEEGGCGGATAAGTGTACTGCAGGTCAGACGATTGTCTTTTCACTTGCTCTGCAATCAACTTAT
gggCGCTTTTGCGCCAAAAAAACGTTAGTAAATGAAAGAGCCAGTTTGCTCTGCAATCAACTTAT
gggGATTTTAAGATTCATCAAGACCTGCTCCATGTTAAATACGAATTGCTCTGCAATCAACTTAT
gg%GTCATTTTTGCCTGACTAAAATGTTTAGACTGGAATACCATATTGCTCTGCAATCAACTTAT
gggCAAAGGCTATAAAATTTTAAGGCAAAGAATTAGCAATTCTAATTGCTCTGCAATCAACTTA
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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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

AGAACGGGTATTAAATAATCAGCCAACGCTCAACATATGCGTTTT
CAAAGTTACCAGACTTTTTAAAACAGCCATATTATTTCCAGAGCA
AACCGCCACCCTCAACCGCCATTATCACCGTCACCATATTGACAA
ACCAGTACAAACTAACCCATCTATTTCGGAACCTAGTGCCCGTAG
TTTGACCCCCAGCGAGGCAAAGCTTGATACCGATACAGCTTGCTC
ATAACCCTCGTTTATTACGAATAAGGCTTGCCCTGATCAACGTTC
ATATTTTCATTTGTTTCGCAGCGTTTTAATTCGAGTAAGAGGATC
GTTAAATCAGCTCATATTTTAAGGCCGGAGACAGTATGTGTAGCT
TAATCATGGTCATAAGGATCAGGCAAAGCGCCATTTTTCCGGCTT
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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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L-dsc

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

S48


Frances Anastassacos
S48


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

S51


Frances Anastassacos
S51


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

S55


Frances Anastassacos
S55


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
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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

S58


Frances Anastassacos
S58


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

ATAGACGACGAATTAAAGAACGTG

TCGCTCCAAGCTAAGTTCGGTGTAGGTACACGC
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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
MgCl, 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.

Scale bars = 100 nm
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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.

K10PEGS5K 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.

Cell control
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Figure S5 | K10-PEGSK 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 CyS5 labeled
DNA origami, excited at 645nm, after overnight incubation at standard 1nM concentration. All scale bars are 20 um.
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Figure S6 | DNAsel digestion of DNA origami using 20 U of DNAsel

To digest all DNA shapes that remained on the exterior of the cell after overnight incubation, we performed an
incubation with 20U DNasel 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, (¢) 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 CyS5 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 pL) 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 uL 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 Con(zirll\Zr)ation Sampéi I\:)olurne Buffe(ru E())lume conc]:;il?‘:rlzli tion Finai l:/Ii))lume
(nM)

L-dsDNA 147 6.8 43.2 20 50
L-thin_rod 173 5.8 442 20 50
L-thick rod 94 10.7 39.3 20 50
L-block 182 5.5 44.5 20 50
L-ring 191 52 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
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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.

Cy5 control fluorescnce vs conc

2500.0

2000.0

1500.0

1000.0

500.0

0.0

50

100

Conc/nM

200

10.8*x +-18.3 r*2 = 0.993



Frances Anastassacos
S71


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.

Barrel

Diameter d = 2.1

t Perimeter p = 21t
.2 Surface A = 2-ter-h
» Volume V = rrzh
Aspect ratio = Long / Short
Long
accessible surface  effective volume “compactness” = aspect internalized
area (ASA) [nm’] (EV) [nm’] ASA"/EV ratio fraction [%] for
BMDCs
L-thin_rod 4.7x10° 140 x 10* 0.23 57.1 57.66
L-thick_rod 5.1x10° 14x 10* 2.60 6.7 48.49
L-block 3.8x 10° 3.7x 10* 6.33 2.4 51.48
L-octahedron 4.7x10° 6.3x 10* 5.11 1.0 53.27
L-barrel 53x10° 7.7x 10 5.01 2.0 59.24
L-ring 4.7x10° 140 x 10* 0.23 57.1 59.92
S-thin_rod 2.0x 10° 11 x 10* 0.81 24.3 71.18
S-thick_rod 22x 10° 2.5x 10 4.13 2.7 60.12
S-ring 2.0x 10° 11 x 10* 0.81 243 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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