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Figure S1 - Interface design for DNA origami cages. 

a) Distribution of the attractive (red and green circles) and repulsive DNA ends (yellow circles) of the lid-

tube interfaces for the left lid (interface MR), the tube (interfaces ML/NR) and the right lid (interface NL). 

The views on the interfaces are done from the left to right side of the final nanocage, as visualized in c). 

Beige circles inside the lids mark repulsive DNA ends that do not interact with the tube. The blue circle 

inside the tube marks the target strand inside the tube cavity. b) Three-dimensional scheme of the nanocage 

structure with tight connections between the tube and the lids, where each gray cylinder represents a DNA 

helix. The protrusion of the DNA ends of the lids matches the recession of the DNA ends of the tubes and 

vice versa, to support a tight docking of the lids onto the tube. c) Two-dimensional scheme of the DNA 

origami cage to illustrate the three different types of DNA ends for allowing specific binding and stable 

cage formation. Attractive DNA ends at the MR/ML interface are formed by 2 nt 3' staple extension and 5' 

staple recessions, while attractive DNA ends at the NL/NR are formed by 2 nt 5' staple extensions and 3' 

staple recessions (see red and green staples in the scheme, 5' ends and 3' ends are shown as squares and 

triangles, respectively). Repulsive DNA ends are obtained by -TACACT overhangs at 3' and 5' staple ends 

(see yellow staples). At the non-interacting sides of the lids only repulsive overhangs are present. The black 

arrow marks the viewing direction onto the interfaces in a). 
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GAGCCCCCGATTTAGAGCTTACACT      CCTAAAGGTCGG AACGCACTAAAGCCGTAAAGTCGAGGTTTTTTGGGAATCAAGTATCACCCACGTGAACCCCCA CTAGGCGATGGTCTATCAG      TACACTGGGCGAAAAACCG

AGCTCTAAATCGGGGGCTCCCTTTAGGGTT CCGATTTAGTGCTTTACGGCACCTCGACCCCAAAAAACTTGATTTGGGTGATGGTTCACGTAG TGGGCCATCGCCCTGATAGACGGTTTTTCGCCC

      TACACTTGACGGGGAAAGCCGGCGAACGTGGCGAGA AAGGAAGGGAAGAAAGCGAAAGGAGCGGGCGGGTTGAGTGTTGTTCCAGTTTGGAACAAGAGT CCACTATTAAAGAACGTGGACTCCAACGTCAAATACACT      

CGCCCGCTCCTTTCGCTTTCTTCCCTTCCTT TCTCGCCACGTTCGCCGGCTTTCCCCGTCATTTGACGTTGGAGTCCACGTTCTTTAATAGTGG ACTCTTGTTCCAAACTGGAACAACACTCAACC

CCACACCCGCCGCTACACT      CGTAACCACGCT GCGAGCGGTCAGCAAGTGTGCGCTGTAGCCCGAGATAGCTAGGCAAAAGAATTATAAATAAAT CCCAATCGGCAGGTTCCGA      TACACTGAAAATCCTGTTTGATGGT

GCGGCGGGTGTGGTGGTTACGCGC AGCGTGACCGCTACACTTGCCAGCGCCCTAGCTATCTCGGGCTATTCTTTTGATTTATAAGGG ATTTTGCCGATTTCGGAACCACCATCAAACAGGATTTTC

      TACACTGCTTAATGCGCCGCTACAGGGCGC GTACTATGGTTGCTTTGACGAGCACGTATAACTGATTGCCCTTCACCGCCTGGCCCTGAGAGA GTTGCAGCAAGCGGTCCACGCTGGTTTGCCCCAGCAGGCTACACT      

TTATACGTGCTCGTCAAAGCAACCATAGTAC GCGCCCTGTAGCGGCGCATTAAGCGCCTGCTGGGGCAAACCAGCGTGGACCGCTTGCTGCAAC TCTCTCAGGGCCAGGCGGTGAAGGGCAATCAG

GCCGATTAAAGGGATTTTATACACT      AACAGGAGGGAG CTATCAGAGCGCGTTAGAAGCTTTCCTAGACGGGCAACAGCGTCACCAGTGTTTCTTTTGGTG GTTGCGTATTGGGCGCCAG      TACACTGGAGAGGCGGTTT

TAAAATCCCTTTAATCGGCCTCCTGTTTAG CTCCCGCTCTGATTCTAACGAGGAAAGCACGCTGTTGCCCGTCTCACTGGTGAAAAGAAAAAC CACCCTGGCGCCCAATACGCAAACCGCCTCTCC

      TACACTGACAGGAACGGTACGCCAGAATCCTGAGAA GTGTTTTTATAATCAGTGAGGCCACCGAGTAACTGCCCGCTTTCCAGTCGGGAAACCTGTCGT GCCAGCTGCATTAATGAATCGGCCAACGCGCGGTACACT      

TACTCGGTGGCCTCACTGATTATAAAAACAC TTCTCAGGATTCTGGCGTACCGTTCCTGTCCCGCGCGTTGGCCGATTCATTAATGCAGCTGGC ACGACAGGTTTCCCGACTGGAAAGCGGGCAGT

TTCTTTGATTAAGCAATACCCGT TGTCAAATTAACCATCACGGAGTCTGTTTGCGTTGCGCTCAAACACATTAAAGCTAACTATGA GTGGGTGCCTAAAGCCTGGCGGAAGCATAAAGTGTA

ACTAATCAAAGAAGTATTGCTACA ACGGTTAATTTGCGTGATGGACAGACTCTTTGAGCGCAACGCAATTAATGTGAGTTAGCTCAC TCATTAGGCACCCCAGGCTTTACACTTTATGCTTCCGGC

  AGAATAACATCACTTGCCTGAGTAGA AGAACTCAAACTATCGGCCTTGCTGGTAATAATTCGTAATCATGGTCATAGCTGTTTCCTGTG TGAAATTGTTATCCGCTCACAATTCCACACAACATACGATA  

TATTACCAGCAAGGCCGATAGTTTGAGTTCT TCTACTCAGGCAAGTGATGTTATTTCGTATGTTGTGTGGAATTGTGAGCGGATAACAATTTCA CACAGGAAACAGCTATGACCATGATTACGAAT

CTCATGGAAATACCTACGAAAAACGGCAA CAGCAGCCATTATTACCGCAGAACAATGTACCGAGCTCGATCCATCCCCGGAGTTGAGGTCCT CACCGTGAGCCTTCGCGTCCGTGCCTGTTC

ATGTAGGTATTTCCATGAGCGTTTTTCCTG TTGCAATGGCTGGCGGTAATATTGTTCTGGATCGAGCTCGGTACCCGGGGATCCTCAACTGTG AGGAGGCTCACGGACGCGAAGAACAGGCACGCG

  GCTTTGACGCTCAATCGTCTGAAATGGATTAT TTACATTGGCAGATTCACCAGTCACACGACCCTGTGGTGCTGCGGCCAGAATGCGGCGGGCCG TTTTCACGGTCATACCGGGGGTTTCTGCCAGCAAT  

GGTCGTGTGACTGGTGAATCTGCCAATGTAA ATAATCCATTTCAGACGATTGAGCGTCAAATGCTGGCAGAAACCCCCGGTATGACCGTGAAAA CGGCCCGCCGCATTCTGGCCGCAGCACCACAG

AGAG ATAGAACCCTTCTGACCTGAAATGGCCAACGGACATTCTAAAAGGCGCCTGTGCACTAGTAAGTCACTGCAGCGCAGTACGA TCCTGCATCAGGTGCCCCCTGCAGCCAGCGGTGCCG

GCTTTCAGGTCAGAAGGGTTCTAT CTCTGTTGGCCAGAATGTCCCTTTTATTACTAGTGCACAGGCGCGCAGTGACACTGCGCTGGA TCGTCTGATGCAGGGGGCACCGGCACCGCTGGCTGCAGG

  GTGTAAGAATACGTGGCACAGACAAT ATTTTTGAATGGCTATTAGTCTTTAATGCGCCTTTGCTCGTCATAAACATCCCTTACACTGGT GTGTTCAGCAAATCGTTAACGGCATCAGATGCCGGGTTAGG  

GCGCATTAAAGACTAATAGCCATTCAAAAAT ATTGTCTGTGCCACGTATTCTTACTAACCCGGCATCTGATGCCGTTAACGATTTGCTGAACAC ACCAGTGTAAGGGATGTTTATGACGAGCAAAG

AACCACCAGCAGAAACCGAACGTAAA AATATCGCCATCCTAAAACCTGATAGCTGGGTAAAGGTTTGAAGCTGGTAAGCCCTGCGCACT GTTGCGGTATGAGCCGGGTCGCCGGGCGCGGTT

TCTTCTGCTGGTGGTTCGTTCGGTATT TTTAATGGCGATGTTTTAGGGCTATCAGTTCAAACCTTTACCCATTACCAGCCGCAGGGCAAC AGTGACCCGGCTCATACCGCAACCGCGCCCGGCGGA

  CCTAAAACAGAGGTGAGGCGGTCAGTATT AACACCGCCTGCAACAGTGCCACGCTGATCCCACGCAACCAGCTTACGGCTGGAGGTGTCCAG CATCAGCGGGGTCATTGCAGGCGCTTTCGCACTCAAAA  

TCAGCGTGGCACTGTTGCAGGCGGTGTT AATACTGACCGCCTCACCTCTGTTTTATTGAGTGCGAAAGCGCCTGCAATGACCCCGCTGATG CTGGACACCTCCAGCCGTAAGCTGGTTGCGTGGGA

CACCTTGCTGAACCTCAAAAG CATAAAAATCTGAGCCAGCAGCAAATGTGGTGCCAACCGTCGGACGGCAGCGAATGCCAACCG CAACAGCAGCAGGTCTGGTAGAACGTCAGCGTGGTGCT

TTTGAGGTTCAGCAAGGTGATG CTTTAGATTTTTCATTTGCTGCTGGCTCTGGCACCACCGACGGTGCTGCCGTTGGCATTCTTG CGGTTGCTGCTGACCAGACCAGCACCACGCTGACGTTCTAC

  TTTATCAAACCCTCAATCAATATC TGGTCAGTTGGCAAATCCGTTCCGGCAAACGCGGTCCGTTTTTTCGTCTCGTCGCTGGCAGCC TCCGGCCAGAGCACATCCTCATAACGGAACGTGCCGGACTTAC  

GATTTGCCAACTGACCA GATATTGATTGAGGGTTTGATAAAGTCCGGCACGTTCCGTTATGAGGATGTGCTCTGGCCGGA GGCTGCCAGCGACGAGACGAAAAAACGGACCGCGTTTGCCGGAACG

TCTAAAATATCTTTAGTACACT      GAAGGTTAAATT GAGTTGAAAGGTGCAACAGATGCTGATGTTAAACGAGGGTAAAAGTGATGAGCAC AGGCGGCCTTTAAAAAGCCTCCCGTAA      TACACTCATCGACATAAAAAAA

CTAAAGATATTTTAGATAACCTTCCTC AATTCCTTTCAACTGTTGCAATCAGCATCGTTTAACTTTACCCTTCATCACTAAAGGCCGCCT GTGCGGCTTTTTTTACGGGATTTTTTTATGTCGATG

      TACACTGAGCACTAACAACTAATAGATTAGAGC CGTCAATAGATAATACATTTGAGGATTTAGAAGTATTAGAAACAGCGGATCAAACTTAAATTT CTGCTCATTTGCCGCCAGCAGTTGGGCGGTTGTGTATACACT      

CTAATACTTCTAAATCCTCAAATGTATTATCTATTGACG GCTCTAATCTATTAGTTGTTAGTGCTCTACACAACCGCCCAACTGCTGGCGGCAAATGAGCAG AAATTTAAGTTTGATCCGCTGTTT

GAACGTTATTAATTTTAAATACACT      TTTG CCCTTAAATCCAACTCGTAAATTCGACTTACAAACAAAAGAGACGCAGACTCTCACGGAGATA GCTGGTGAAGGTTCTCCGT      TACACTGGAATTTGTGAGAGATAGACT

TTTAAAATTAATAACGTTCGGG CAAAGGATTTAATACGAGTTGTCGAATTGTTTGTAAAGTCTGCGTCTCTTTTTCCGTGAGAGC TATCCCTTCACCACGGAGAAAGTCTATCTCTCACAAATTCC

      TACACTAGTTTGAGTAACATTATCATTT TGCGGAACAAAGAAACCAAGCTTTCAGAGGTGGAGCCGCCACGGGAACGGATAACCTCACCGG AAACAATCGGCGAAACGTACAGCGCCATGTTTACCAGTCCCTACACT      

GGTTTCTTTGTTCCGCA AAATGATAATGTTACTCAAACTGGGACTGGTAAACATGGCGCTGTACGTTTCGCCGATTGTTT CCGGTGAGGTTATCCGTTCCCGTGGCGGCTCCACCTCTGAAAGCTT

TCCTGATTATCAGACATCATATGAAT TATGCCACCAGAAGGAGCGCGGCCAGTTAAAACGACGACGTTGCCCAGTCAAGGGTTTTTAAC GCCAAGTTGGGAGGCGATTGGGGATGTGCTGCA

CATCTGATAATCAGGAATATGATGATA ATTCCGCTCCTTCTGGTGGCACTGGCCGTCGTTTTACAACGTCGTGACTGGGAAAACCCTGGC GTTACCCAACTTAATCGCCTTGCAGCACATCCCCCT

  AAATGGCAATTCATCAATATAATCCTGAT TGTTTGGATTATACTTCTGAATAATGGAAGGGTTAGAACGCGCAACTGTTGGGAAGGGCGATC GGTGCGGGCCTCTTCGCTATTACGCCAGCTGGCGAAAT  

GTTCTAACCCTTCCATTATTCAGAAGTATAATCCAAACA ATCAGGATTATATTGATGAATTGCCATTTCGCCAGCTGGCGTAATAGCGAAGAGGCCCGCACC GATCGCCCTTCCCAACAGTTGCGC

AATTGCGTAGATTTTCAGGTACACT      ATAA AGAAAACAGAATGCACGTAAAATTATTCCATATCACGCCATTCAGGCTCTAGCGCCATTAGGC AAACGGAAACCTCTGGTGC      TACACTAGCCAGCTTTCCGGCACCGCT

CCTGAAAATCTACGCAATTTCT TTATTTCTGTTTTACGTGCAAATAATTTTGATATGGTAGAGCCTGAATGGCGAATGGCGCTTT GCCTGGTTTCCGGCACCAGAAGCGGTGCCGGAAAGCTGGCT

      TACACTTTTAACGTCAGATGAATATACA GTAACAGTACCTTTTACACGTTGGTGTAGATGGGCGCATCGTAACCGTGCATCTGCCAGTTTG AGGGGACGACGACAGTATCGGCCTCAGGAAGATCGCACTCCTACACT      

GTAAAAGGTACTGTTAC TGTATATTCATCTGACGTTAAAGGAGTGCGATCTTCCTGAGGCCGATACTGTCGTCGTCCCCT CAAACTGGCAGATGCACGGTTACGATGCGCCCATCTACACCAACGT

GATTGCTTTGAATAATTCGCCTATAA CGGGTCATCGGGAGAAACATGGGATAGGACCGTAAGGCGGATTGAACAAACCTCCGTGGTCGG ATTACAACCCGAGCGAGTACAACATTAAATGTG

GGTATTCAAAGCAATCAGGCGAATCCG TTATTGTTTCTCCCGATGACCTATCCCATTACGGTCAATCCGCCGTTTGTTCCCACGGAGAAT CCGACGGGTTGTTACTCGCTCACATTTAATGTTGAT

  GCAAGTTACAAAATCGCGCAGAGGCGAAT TATTCATTTCAATTACCTGAGCAAAAGAAGATGATGAAATTAACCAATAGGAACGCCATCAAA AATAATTCGCGTCTGGCCTTCCTGTAGCCAGCTTTCCC  

TTTCATCATCTTCTTTTGCTCAGGTAATTGAAATGAATA ATTCGCCTCTGCGCGATTTTGTAACTTGAAAGCTGGCTACAGGAAGGCCAGACGCGAATTATT TTTGATGGCGTTCCTATTGGTTAA

TTTGAATTACCTTTTTTAATT TCACATTTAACATTAATTAAAAACAAAACATCAAGATCAGCTCATTTTCAATTTGTTAATTAA ATTAATTCGCATTTGTTAAAAATTGTAAACGTTAATAT

TTAAAAAAGGTAATTCAAATGA AATTGTTAAATGTAATTAATTTTGTTTTCTTGATGTTTGAAAATGAGCTGATTTAACAAAAAT TTAATGCGAATTTTAACAAAATATTAACGTTTACAATTTAA

  CTTGGAAACAGTACATAAATCAAT ATATGTGAGTGAATAACTAATCGTAAAACTAGCATGTCAATCATATGTACCCCGGTTGATAAT CAGAAAAGCCCCAAAAACAGGAAGATTGTATAAGCAAATATAA  

GTTATTCACTCACATAT ATTGATTTATGTACTGTTTCCAATATTTGCTTATACAATCTTCCTGTTTTTGGGGCTTTTCTG ATTATCAACCGGGGTACATATGATTGACATGCTAGTTTTACGATTA

TAATTTTCCCTTAGCTATTAATATCG TCGTTCTGTAACGGCTTGCTCGATGAACAAGAGAAGGAGCAAAGAGAGTCTCATTGCCTATCA GGTCAAAGGCTGAGATCTAGTAGCTATTTTTGA

TTCTAAGGGAAAATTAATTAATAGCGA CGATTTACAGAAGCAAGCCGTTCATCGATTCTCTTGTTTGCTCCAGACTCTCAGGCAATGACC TGATAGCCTTTGTAGATCTCTCAAAAATAGCTACCC

  ATTCCTTGAAAACATAGCGATAGCTTAGA TTAAGACGCTGAGAAGAGTCAATAGTGAATTTATCAAAATCATAGGTCTACCATCAATATGAT ATTCAACCGTTCTAGCTGATAAATTAATGCCGGAGAGG  

AGACCTATGATTTTGATAAATTCACTATTGACTCTTCTCAGCGTCTTAA TCTAAGCTATCGCTATGTTTTCAAGGATCTCCGGCATTAATTTATCAGCTAGAACGGTTGAAT ATCATATTGATGGT

TATA TGTAAATGCTGATGCAAATCTATATAACCCGGCTTAGGTTGGGTTTTAACCTCAGTCAAATCGAGAGACTACCTTGCCG GAGATGAGAAAGCAAAAGGGTAATGTGTAGGTAAAGATT

TGGATTTGCATCAGCATTTACA TATAGTTATATAACCCAACCTAAGCCGGAGGTTAAAAAGGTAGTCTCTCGATTTGACTGTCTC CGGCCTTTCTCACCCTTTTGAATCTTTACCTACACATTACT

  AGATCGCAAGACAAAGAACGCGAG AAAACTTTTTCAAATATATTTTAGTACTTTTGCGGGAGAAGCCTTTATTTCAACGCAAGGATA AAAATTTTTAGAACCCTCATATATTTTAAATGCAATGCCTGAA  

ACTAAAATATATTTGAAAAAGTTTT CTCGCGTTCTTTGTCTTGCGATCAGGCATTGCATTTAAAATATATGAGGGTTCTAAAAATTTT TATCCTTGCGTTGAAATAAAGGCTTCTCCCGCAAAAGT

ATACCGACCGTGTTACACT      GGTTTGAAATTT AATTGACCTAATGTAATTAATTTCATCTTCGACCCAACATTATGTACCAAAAATCGGTTAAAG CTACAGAGCATTAAAGCCT      TACACTAATTAGCAAAATTAAGCAA

ACACGGTCGGTATTTCAAACCATT AAATTTAGGTCAGAAGATGAAATTAATTACAGGGTCATAATGTTTTTGGTACAACCGATTTAG CTTTATGCTCTGAGGCTTTATTGCTTAATTTTGCTAATT

      TACACTGATAAATAAGGCGTTAAATAAGAA TAAACACCGGAATCATAATTACTAGAAAAAGCCTGTTTAGTATCATAATTCTACTAATAGTAG TAGCATTAACATCCAATAAATCATACAGGCAAGGCAAAGTACACT      

TATGATACTAAACAGGCTTTTTCTAGTAATTATGATTCCGGTGTTTA TTCTTATTTAACGCCTTATTTATCCTTTGCCTTGCCTGTATGATTTATTGGATGTTAATGCTA CTACTATTAGTAGAAT

GAATCGCCATATTTAACAATACACT      TTAATTGAGTAG GGCGCTCAACAAAGCCAACCCAGTATAAATTCTTAATACAAAAGGTGGCATCATGCGTTGAGC TGATGGGGCGCTTTTCATT      TACACTCTGTTTAGCTATA

TTGTTAAATATGGCGATTCTCAATTAAGCC CTACTGTTGAGCGTTGGCTTTATACTGGTAAGAATTTGTATAACGCATGATGCCACCTTTTCA GCTCGCGCCCCAAATGAAAATATAGCTAAACAG

      TACACTCGCCAACATGTAATTTAGGCAGAGGCATTT TCGAGCCAGTAATAAGAGAATATAAGTTGATTCCCAATTCTGCGAACGAGTAGATTTAGTTTG ACCATTAGATACATTTCGCAAATGGTCAATAACTACACT      

TTATATTCTCTTATTACTGGCTCGA AAATGCCTCTGCCTAAATTACATGTTGGCGGTTATTGACCATTTGCGAAATGTATCTAATGGT CAAACTAAATCTACTCGTTCGCAGAATTGGGAATCAAC

ACGACAATAAATCCAGACGAATT CTGGGTAAAGTATAACAAGTACCGACAAAATCCATAGTTTCATTGTCTGGAAAGTACGGGCAA CTATTAAATATAACATGTTATATAATGCTGTAGCTC

TGTTTATTGTCGTCGTCTGGACAG AATTACTTTACCTTTTGTCGGTACTTGTTATATGGAATGAAACTTCCAGACACCGTACTTTAG TTGCATATTTAAAACATGTTGAGCTACAGCATTATATTC

  TTACATGTTCAGCTAATGCAGAACGC GCCTGTTTATCAACAATAGATAAGTCCTGAACAAGAAAAATAATATCAATTGCTCCTTTTGAT AAGAGGTCATTTTTGCGGATGGCTTAGAGCTTAATTGCTCA  

GATATTATTTTTCTTGTTCAGGACTTATCTATTGTTGATAAACAGGC GCGTTCTGCATTAGCTGAACATGTAGCAATTAAGCTCTAAGCCATCCGCAAAAATGACCTCTT ATCAAAAGGAGCAATT

TTCCAAGAACGGGTATTCCTTATCATGTC TTTTAATCGGCCCAATCAATGTAGAAATACGAGCACTAATTAGAGAGTACCTTTCCATCCAGG ATTGCAAACTCCAACAGGTCCAGACCGGAA

TTAATACCCGTTCTTGGAATGATAAGGAAA GACAGCCGATTATTGATTGGTTTCTACATGCTCGTAAATTAGGATGGAAAGGTACTCTCTAAT CCTGACCTGTTGGAGTTTGCTTCCGGTCTGGTT

  CTACCAAGTACCGCACTCATCGAGAACAAGCA AGCCGTTTTTATTTTCATCGTAGGAATTGCATCAAAAAGATTAAGAGGAAGCCCGAAAGACTT CAAATATCGCGTTTTAATTCGAGCTTCAAAGCGCG  

TCCTACGATGAAAATAAAAACGGCT TGCTTGTTCTCGATGAGTGCGGTACTTGGTCGCTTTGAAGCTCGAATTAAAACGCGATATTTG AAGTCTTTCGGGCTTCCTCTTAATCTTTTTGATGCAAT

AGAAGGCTTATTCAGATATAAGC AAACCAATAGCAGCGGATCATTACCGCGCAAGCAAATAGTCAGTGACTATTCTTTACCCATCA GGTAATCAAAATGACCATAAGTTCAGAAAACGAGAA

GGATAAGCCTTCTATATCTGATTT GCTTGCTATTGGGCGCGGTAATGATCCGCTTTGCTTCTGACTATAATAGTCAGGGTAAAGACC TGATTTTTGATTTATGGTCATTCTCGTTTTCTGAACTGT

  CCGGTATTCTAAGAACGCGAGGCGTT TTAGCGAACCTCCCGACTTGCGGGAGGTTTTGAAGCCTTAAATCAAGTCCAATACTGCGGAAT CGTCATAAATATTCATTGAATCCCCCTCAAATGCTTTAAGA  

CTTGATTTAAGGCTTCAAAACCTCCCGCAAGTCGGGAGGTTCGCTAA AACGCCTCGCGTTCTTAGAATACCTTAAAGCATTTGAGGGGGATTCAATGAATATTTATGACG ATTCCGCAGTATTGGA

AGCGTCTTTCCAGAGCCTATACACT      CGCTAACGTTAC CAACCTGAATCAATTTTATCCAGCTACTTTTGCACATTAGTTGCTAAGACTGGATAGCGAATG TTTAATAGTAAGAGGGGGT      TACACTAGAAGTTTTGCCA

TAGGCTCTGGAAAGACGCTCGTTAGCGTTG GTAAGATTCAGGATAAAATTGTAGCTGGGTGCAAAATAGCAACTAATCGCTATCCAGTCTAAA CATTTTACTATTACCCCCTCTGGCAAAACTTCT

      TACACTATTTGCCAGTTACAAAATAAACAGCCATAT TATTTATCCCAATCCAAATAAGAAAAGAGCAACACTATCATAACCCTCGTTTACCAGACGACG ATAAAAACCAAAATAGCGAGAGGCTTTTGCAAATACACT      

TTTCTTATTTGGATTGGGATAAATA ATATGGCTGTTTATTTTGTAACTGGCAAATTTTGCAAAAGCCTCTCGCTATTTTGGTTTTTAT CGTCGTCTGGTAAACGAGGGTTATGATAGTGTTGCTCT

CCTTTACAGAATAGCAGAAAT GAAAACGTCAATTGTTTGAGGCATAGTACGATTTTGGAATTACCGCCAAAAAATG CAGATACATAAATTCAACTAATACCACTCATCAGTTGAGATTTAGG

CTCTGTAAAGGCTGCTATTTTC ATTTTTGACGTTAAACAAAAAATCGTACTATGCCTCGTAATTCCTTTTGGCGTTATGTATCTG CATTAGTTGAATGTGGTATTCCTAAATCTCAACTGATGAAT

  TCAGAATAACATAAAAACAGGGAA GCGCATTAGACGGGAGAATTAACTGAACACCCTTCAGGACGTTGGGAAGAAAAATCTACGTTA ATAAAACGAACTAACGGAACAACATTATTACAGGTAGAAAGGC  

AGGGTGTTCAGTTAATTCTCCCGTCTAATGCGC TTCCCTGTTTTTATGTTATTCTCTTTCTACCTGTAATAATGTTGTTCCGTTAGTTCGTTTTAT TAACGTAGATTTTTCTTCCCAACGTCCTGA

CCCACAAGAATTGAAGAGATAAATAT CAGGAGCGCTAGGGTAATTGTCAGACATTATACCAGGAACAAAAACTGGCTATTTTAAGTTAT GCGGAATTACCATCATTGTTAATTTCAACTTTA

ACTCAATTCTTGTGGGTTATCTCTCTG ATATTAGCGCTCAATTACCCTCTGACTTTGTTCCTGGTATAATGAGCCAGTTCTTAAAATCGC ATAAGGTAATTCACAATGATTAAAGTTGAAATTAAA

  ACTAAGCCCAATAATAAGAGCAAGAAACA ATGAAATAGCAATAGCTATCTTACCGAAGCCCTATTCAGTGAATAAGGCTTGCCCTGACGAGA AACACCAGAACGAGTAGTAAATTGGGCTTGAGATGGCC  

AGGGCTTCGGTAAGATAGCTATTGCTATTTCAT TGTTTCTTGCTCTTATTATTGGGCTTACCATCTCAAGCCCAATTTACTACTCGTTCTGGTGTT TCTCGTCAGGGCAAGCCTTATTCACTGAAT

CCAGAAGGAAACCGAGGAATACACT      AAAG TTAAGCCGAACAAGCAGATCTCTTTTAAGAAAAGTCAAAGCTGCAACGTAAACCCAAATATTC ATTAACCGGAT      TACACTTGACCTTCATCAAGAGTAATCTTGACAAG

TTCCTCGGTTTCCTTCTGGTAA CTTTGTTCGGCTATCTGCTTACTTTTCTTAAAAGAGCAGCTTTGTTACGTTGATTTGGGTAAT GAATATCCGGTTCTTGTCAAGATTACTCTTGATGAAGGTCA

      TACACTACGCAATAATAACGGAATACCC AAAAGAACTGGCATGATTAAGACTCCTTATTACTAAGGGAACCGAACTGACCAACTTTGAAAG AGGACAGATGAACGGTGTACAGACCAGGCGCATAGGCTGGCTACACT      

GTAATAAGGAGTCTTAATCATGCCAGTTCTTTT GGGTATTCCGTTATTATTGCGTGCCAGCCTATGCGCCTGGTCTGTACACCGTTCATCTGTCCT CTTTCAAAGTTGGTCAGTTCGGTTCCCTTA

ACATATAAAAGAAACGTACACT      AGGTGGCATACA TAAAAAATACAAAACGTAGAATCAGCAGTATGTTAGCACGGTCAGGCGCAGCCGGAACGTACT TAGCTCCATGTGCGACCTG      TACACTAATTGTGTCGAAATCC

CGTTTCTTTTATATGTTGCCACCTTTA TGTATGTATTTTCTACGTTTGCTAACATACTGCTGATTGACCGTCTGCGCCTCGTTCCGGCTA AGTAACATGGAGCAGGTCGCGGATTTCGACACAATT

      TACACTCAAAGACACCACGGAATAAGTTTATTT TGTCACAATCAATAGAAAATTCATATGGTTTACTTGACCCCCAGCGATTATACCAAGCGCGAA ACAAAGTACAACGGAGATTTGTATCATCGCCTGATATACACT      

GTAAACCATATGAATTTTCTATTGATTGTGACA AAATAAACTTATTCCGTGGTGTCTTTGTATCAGGCGATGATACAAATCTCCGTTGTACTTTGT TTCGCGCTTGGTATAATCGCTGGGGGTCAA

GAGGGAGGGAAGGTAAATATACACT      ACCG ATTGACATTCAAAAAGGGCTCTCAGCGCCAAAGACAACACTCATACACTAACAAAAGAAAAAG AGGCTAAAACG      TACACTATACGTAATGCCACTACGAAGGCACCAAC

TATTTACCTTCCCTCCCTCAAT CGGTTGAATGTCGCCCTTTTGTCTTTGGCGCTGAGATGAGTGTTTTAGTGTATTCTTTTGCCT CTTTCGTTTTAGGTTGGTGCCTTCGTAGTGGCATTACGTAT

      TACACTTTGACGGAAATTATTCATTAAA GGTGAATTATCACCGTCACCGACTTGAGCCATTGGTAGCAACGGCTACAGAGGCTTTGAGGAC TAAAGACTTTTTCATGAGGAAGTTTCCATTAAACGGGTAAATACACT      

AATGGCTCAAGTCGGTGACGGTGATAATTCACC TTTAATGAATAATTTCCGTCAATTTACCCGTTTAATGGAAACTTCCTCATGAAAAAGTCTTTA GTCCTCAAAGCCTCTGTAGCCGTTGCTACC

AGCAAGGCCGGAAATTACCATTAGCA CCATCACCAGTCAGCAAAAAACGAGTGGGAATTAGAGCATCGGAAGACAGCAGCAGCGACACC CTCGGGATCGTGCTTTTGCGGGAGTTAAAGGCC

CGTTTCCGGCCTTGCTAATGGTAATGG TGCTACTGGTGATTTTGCTGGCTCTAATTCCCACTCGTTCCGATGCTGTCTTTCGCTGCTGAG GGTGACGATCCCGCAAAAGCGGCCTTTAACTCCCTG

  CTTCACCAATGAAACCATCGATAGCAGCA CCGTAATCAGTAGCGACAGAATCAAGTTTGCCTAGTTGCGCCGACAATGACAACAACCATCGC CCACGCATAACCGATATATTCGGTCGCTGAGGCTTGAG  

AGGCAAACTTGATTCTGTCGCTACTGATTACGG TGCTGCTATCGATGGTTTCATTGGTGACAAGCCTCAGCGACCGAATATATCGGTTATGCGTGG GCGATGGTTGTTGTCATTGTCGGCGCAACT

TCGGTCATAGCCCCCTTGGCA TTTTTTTCATCGTAGCGCGGATTTAGCGTCAGACTTTGATACCTAAACAGCGAATTTCTTCGA GGTGCTTGCTTGGAGCCTTTAATTGTATCGGTTTATCA

ATAAGGGGGCTATGACCGAAAA TGCCGATGAAAACGCGCTACAGTCTGACGCTAAATCGGTATCAAGCTGTTTAAGAAATTCACC TCGAAAGCAAGCTGATAAACCGATACAATTAAAGGCTCCTT

  ATTAGCGTTTGCCATCTTTTCATA ATCAAAATCACCGGAACCAGAGCCACCACCGGAGAAAGGAACAACTAAAGGAATTGCGAATAA TAATTTTTTCACGTTGAAAATCTCCAAAAAAAAGGCTCCAATT  

TCCGGTGGTGGCTCTGGTTCCGGTGATTTTGAT TATGAAAAGATGGCAAACGCTATTGGAGCCTTTTTTTTGGAGATTTTCAACGTGAAAAAATTA TTATTCGCAATTCCTTTAGTTGTTCCTTTC

AGCCACCACCCTCAACCCTCAGAACC GCCACCCTCAGGAGCCGCCAGAATAACCGCCTCCCTCAGAGTGTTTCAGCGTTCAACAGAACA ACTTTTTGCTAGTATGGGATAAATGAATTTTCT

TCTGAGGGTGGTGGCTCTGAGGGTGGC GGTTCTGAGGGTGGCGGCTCTGAGGGAGGCGGTTATTCTCACTCCGCTGAAACTGTTGAAAGT TGTTTAGCAAAATCCCATACAGAAAATTCATTTACT

  TAGCCGCCACCAGAACCACCACCAGAGCC GCCGCCAGCATTGACAGGAGGTTGAGGCAGGTCAGCATTCCACAGACAGCCCTCATAGTTAGC GTAACGATCTAAAGTTTTGTCGTCTTTCCAGACGTTTC  

GACCTGCCTCAACCTCCTGTCAATGCTGGCGGC GGCTCTGGTGGTGGTTCTGGTGGCGGCAACGTCTGGAAAGACGACAAAACTTTAGATCGTTAC GCTAACTATGAGGGCTGTCTGTGGAATGCT

AGCCAGAATCTCATTAAATAA ATCACAAACAATGATATTCTGTAGACGATTGGCCTACAACGCCTACAAACTGTCACCAGGAGT TTCGTAACACTCATGTACCAGCAAGCCCAATAGGAACC

CCATTCTGGCTTTAATGAGGAT TTATTTGTTTGTGAATATCAAGGCCAATCGTCTACAGGCGTTGTAGTTTGTACTGGTGACGAA ACTCAGTGTTACGGTACATGGGTTCCTATTGGGCTTGCTAT

  TTAAAGCGCAGTCTCTGAATTTAC CGTTCCAGTAAGCGTCATACATGGCTTTACCGCCACCCTCAGAACCGCCACCCT CAGAACCGCCACCCTCAGAGCCACCACCCTCATTTTCAGGGCA  

CATCAAAAGCCATGTATGACGCTTACTGGAACG GTAAATTCAGAGACTGCGCTTTCCCTGAAAATGAGGGTGGTGGCTCTGAGGGTGGCGGTTCTG AGGGTGGCGGTTCTGAGGGTGGCGGTACTA

TGAGTAACAGTGCCCAGTGCCTACGG GGTCTGGTAATAAGTTTTACTCAGGAGGTTATACAGGAGTGTATCACCGTATAGGTGTACCCG GAAGTTGATATAAGTATAGGTGCCGTCGAGAGG

CGGGCACTGTTACTCAAGGCACTGACC CCGTTAAAACTTATTACCAGTACACTCCTGTATAACCTCCTGAGTACGGTGATACACCTATTC CGGGCTATACTTATATCAACCCTCTCGACGGCACTT

  AATATAAACAGTTAATGCCCCCTGCCTAT TTCGGAACCTATTATTCTGAAACATGAAAGTATTAAGAGGCTGAGACTCCTCAAGAGAAGGAT TAGGATTAGCGGGGTTTTGCTCAGTACCAGGCGGATTA  

ATCCGCCTGGTACTGAGCAAAACCCCGCTAATCCTA ATCCTTCTCTTGAGGAGTCTCAGCCTCTTAATACTTTCATGTTTCAGAATAATAGGTTCCGAA ATAGGCAGGGGGCATTAACTGTTTATA

TTGATGTAG
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TTTTTGTCTCTGTGTTCTTCTAGTCTCTTCTG

ACGAACCACCAGCAGATACACT      AATACCGAAGAATCGCCATT AAAACGGCATCAATCGTTA      GTTCAGCA

TCTGCTGGTGGTTCGTTCGGTATTTTT AATGGCGATTCTGATGCCGTTAACGATTTGCTGAAC

      TACACTAGATAAAACAGAGGTGAGGCGGTCAGT ATTAACACCCGTCATAAACATCCCTTACACTGGTGT      

GGTGTTAAT ACTGACCGCCTCACCTCTGTTTTATCTACACCAGTGTAAGGGATGTTTATGACG

GAGAGCCAGCAGCAAATACACT      GCCACGCTGCTGCCTGCAAC AGTGTTTCTTTGGGTAAAG      CTGGTAAT

TTTGCTGCTGGCTCTCAGCGTGGCACT GTTGCAGGCAGCAAAGAAACCTTTACCCATTACCAG

      TACACTTGAAAAATCTAAAGCATCACCTTGCTG AACCTCAAAATGAGCCGGGTCACTGTTGCCCTGCGG      

TTTGAGGTT CAGCAAGGTGATGCTTTAGATTTTTCACCGCAGGGCAACAGTGACCCGGCTCAT

TCTGGTCAGTTGGCAATACACT      AATAAATCAACC CTCGGTTATCATTGCGCGGCGCCGGGC      ACTCAATC

TTGCCAACTGACCAGATATTGATTGAG GGTTTGATAACCGCAACCGCGCCCGGCGGATTGAGT

      TACACTATCAACAGTTGAAAGGAATTGAGGAAG GTCCAGCATCAGCGGGGTCATTGCAGGCGCTTTCGC      

C CTTCCTCAATTCCTTTCAACTGTTGATGCGAAAGCGCCTGCAATGACCCCGCTGATGCTGGA

CTTTAGGAGCTACACT      AAAATATGTGTTATCTGGCTGGAGCAGCTTACCAACCACG      GGTGGTGCCATCC

GCTCCTAAAGATATTTTAGATAACACCTCCAGCCGTAAGCTGGTTGCGTGGGATGGCACCACC

      TACACTACTAACAACTAATAGATTAGAGCCGTCAATAGATAATGCAAGAATGCCAACGGCAGCACCGTC      

ATTATCTATTGACGGCTCTAATCTATTAGTTGTTAGTGACGGTGCTGCCGTTGGCATTCTTGC

TTTACAAACATACACT      TATTAGACTTTAGAAGTTTGAGGAGTCAGCAGCAACCACA      TGGTGCTGGTCTG

TGTTTGTAAAGTCTAATACTTCTAAATCCTCAAATGTGGTTGCTGCTGACCAGACCAGCACCA

      TACACTATTCGACAACTCGTATTAAATCCTTTGCCCGAACGTTCGTGCCGGACTTGTAGAACGTCAGCG      

AACGTTCGGGCAAAGGATTTAATACGAGTTGTCGAATCGCTGACGTTCTACAAGTCCGGCACG

GTAACATTATCATTTTGCTACACT      AAGTTTGAAATTTTAAACGGAAATTCCTCATA      GGCCAGAGCACAT

GCAAAATGATAATGTTACTCAAACTTTTAAAATTAATTTCCGTTATGAGGATGTGCTCTGGCC

      TACACTGGAACAAAGAAACCACCAGAAGGAGCGGAATTATCATTTTTCGTCTCGTCGCTGGCAGCCTCC      

ATGATAATTCCGCTCCTTCTGGTGGTTTCTTTGTTCCGGAGGCTGCCAGCGACGAGACGAAAA

AATTCATCAAGC  ATGATGGC CAGTTATATTCCTGAAACGCGGTCCGTTCATTTCCGGCAGATTGCCG      GGTAAAGTTAAACGATGCT

TTGATGAATTGCCATCATCTG ATAATCAGGAATATGAACGGACCGCGTTTGCCGGAACGGCAATCAGCATCGTTTAACTTTACC

TAATCCTGATTGTTTGGAT TATACTTCTGAATAATGGAAGGGCCCGTAAAAAAAGCCGCACAGGCGGCCTTTAGTGATGAAG      

CCCTTCCATTATTCAGAAGTATA ATCCAAACAATCAGGATTATACTTCATCACTAAAGGCCGCCTGTGCGGCTTTTTTTACGGG

AAACAGAAATAAAGAACG  TGCACGTACATATCAAAATT ATTGAACCTACGACATAAAAAAATTTATGTACATC      AGTTGGGCGGTTG

TTCTTTATTTCTGTTTTACGTGCAAAT AATTTTGATATGGTAGGTTCTAAATTTTTTTATGTCGATGTACACAACCGCCCAACT

TGCGTAGATTTTCAGGTTTAACGTC AGATGAATACGCAGAAACAGCGGATCAAACTTAAATTTCTGCTCATTTGCCGCCAGC      

TATTCATCT GACGTTAAACCTGAAAATCTACGCAATGCTGGCGGCAAATGAGCAGAAATTTAAGTTTGATCCGCTGTTTCTGCG

CATCGGGAGAAACAATTACACT      ACCTTTTATAAC AGTAGATACAGGGAAAAAGTCACGCTCAAGGGATACCGTGGTG      AGATAGACTTTCT

ATTGTTTCTCCCGATGTAAAAGGTACT GTTACTGTATCTCTTTTTCCGTGAGAGCTATCCCTTCACCACGGAGAAAGTCTATCT

      TACACTAACGGATTCGCCTGATTGCTTTGAATA CCAAGTTACATCGGCGAAACGTACAGCGCCATGTTTACCAGTCCCGGAATTTGTGAG      

GTAACTTGG TATTCAAAGCAATCAGGCGAATCCGTTCTCACAAATTCCGGGACTGGTAAACATGGCGCTGTACGTTTCGCCGAT

TATTCATTTCAATTACTACACT      AGGCGAATACAAAAATCGCG CAGCACCGGAAACCTGATA      CGGGAACG

GTAATTGAAATGAATAATTCGCCTCTG CGCGATTTTTGTTTCCGGTGAGGTTATCCGTTCCCG

      TACACTCTGAGCAAAAGAAGATGATGAAACAAA CATCAAGAAGCCAAGCTTTCAGAGGTGGAGCCGCCA      

TTCTTGATG TTTGTTTCATCATCTTCTTTTGCTCAGTGGCGGCTCCACCTCTGAAAGCTTGGC

ACAATTTCATTTGAATTACACT      TACATTTAAGTAACAAAATT AATGGCCCGACTTGTAAAATCACGACGTTTCCCAG      GTAACGCCAGGGT

ATTCAAATGAAATTGTTAAATGTAATT AATTTTGTTACTGGCCGTCGTTTTACAACGTCGTGACTGGGAAAACCCTGGCGTTAC

      TACACTTACCTTTTTTAATGGAAACAGTACATA AATCAATATATGTGAGTGAATAAGAAAGGGGGATGTGCTGCAAGGCGATTAAGTTGG      

TTATTCACTCACATATATTGATT TATGTACTGTTTCCATTAAAAAAGGTACCAACTTAATCGCCTTGCAGCACATCCCCCTTTC

TTCCCTTAGATACACT      AATTCGCT ATTAATTTCGTTAAATGCTTCTGTACGCCAGCTGGCCCTTTCGCTAT      GGCGATCGGTGCGGGCCTC

TCTAAGGGAAAATTAATTAAT AGCGACGATTTACAGAAGCAAGGGCCAGCTGGCGTAATAGCGAAGAGGCCCGCACCGATCGCC

      TACACTATCCTTGAAAACATAGCGATA GCTTAGATTAAGACGCTGAGAAGAGGCGCCATTCGCCATTCAGGCTGCGCAACTGTTGGGAAG      

CTCTTCTCAGCGTCTTAATCTAAGC TATCGCTATGTTTTCAAGGATCTTCCCAACAGTTGCGCAGCCTGAATGGCGAATGGCGC

ACTACCTTTTTACACT      AGAGTCTG AGGTCATTATCAAAAAAATCAATAGTGAATTGTGCCGGAAACCAGGCCGCTTCTG      CTTTCCGGCAC

AAAAGGTAGTCTCTCAGACCT ATGATTTTGATAAATTCACTATTGATTTGCCTGGTTTCCGGCACCAGAAGCGGTGCCGGAAAG

      TACACTTAACCTCCGGCTTAGGTTGGG TTATATAACTATATGTAAATGCTGACGACAGTATCGGCCTCAGGAAGATCGCACTCCAGCCAG      

TCAGCATTTACATATAGTTATATAA CCCAACCTAAGCCGGAGGTTACTGGCTGGAGTGCGATCTTCCTGAGGCCGATACTGTCG

CGAGAAAACTTTTTCAAATACACT      AAGA ACGGCAAGACACGATGCAAATCCAATCTGAGGGGATGCCAGTTCGTGCATC      CGCATCGTAAC

TTTGAAAAAGTTTTCTCGCGT TCTTTGTCTTGCGATTGGATTTGCATCGTCCCCTCAAACTGGCAGATGCACGGTTACGATGCG

      TACACTTATATTTTAGTTAATTTCATC TTCTGACCTAAATTTAATGGTTTGATTGACCGTAATGGGATAGGTCACGTTGGTGTAGATGGG      

TCAAACCATTAAATTTAGGTCAGAA GATGAAATTAACTAAAATATACCCATCTACACCAACGTGACCTATCCCATTACGGTCAA

AATAAACACCCC  TAAGTAAAAAGG CGTAAATTGATACCGTGGGAAATACCGCAAACGGCCGTGGGAATCTCGGAT      AACAACCCGTC

GGTGTTTATTCTTATTTAACG CCTTATTTATCACACGGTCGGTATTTCCGCCGTTTGTTCCCACGGAGAATCCGACGGGTTGTT

AATCATAATTACTAGAAAA AGCCTGTTTAGTATCATATGCGTTCCTGTAGCCAGCTTTCATCAACATTAAATGTGAGCGAGT      

ACGCATATGATACTAAACAGGCT TTTTCTAGTAATTATGATTCCACTCGCTCACATTTAATGTTGATGAAAGCTGGCTACAGGA

AACAGTAGGGCTTTC  CAACGCTCTTACCAGTATAA AGCCTGGCCTTATACAAATTCAAAATAATTCGCGTCGCCATCA      AATAGGAA

AAGCCCTACTGTTGAGCGTTGGCT TTATACTGGTAAGAATTTGTATAAGGCCAGACGCGAATTATTTTTGATGGCGTTCCTATT

TTGAGAATCGCCATATTTAACA ACGCCAACATGTAATTTAGGTTCGCATTAAATTTTTGTTAAATCAGCTCATTTTTTAACC      

CCTAAATTACATGTTGGCGT TGTTAAATATGGCGATTCTCAATTGGTTAAAAAATGAGCTGATTTAACAAAAATTTAATGCGAA

TATAAAGTGT  TAAGAGAAGCCAG TAATGTTAAAACAGAGGCATTTTCGATAATATTTGTAAACGTTTTAAATT      GTATAAGCAAATA

ACTTTATATTCTCTTATTA CTGGCTCGAAAATGCCTCTGTTTTAACAAAATATTAACGTTTACAATTTAAATATTTGCTTATAC

CGACAAAAGGTAAAGTA ATTCTGTCCAGAGGTTGATAATCAGAAAAGCCCCAAAAACAGGAAGATT      

TGTCGTCGTCTGGACAGAAT TACTTTACCTTTTGTCGGTAATCTTCCTGTTTTTGGGGCTTTTCTGATTATCAACCGGGGTACA

GCCTGTTTATCAATACACT      CAGAACGCCATGTTCAGCTA ATGTCATAATAAACAACAACGTAAAACTAGCATGTACGGTAAT      ATCGATGA

TTGATAAACAGGCGCGTTCTGCAT TAGCTGAACATGTTGTTTATTATGATTGACATGCTAGTTTTACGATTACCGTTCATCGAT

CTGAACAAGAA AAATAATATCCCATCCTAATCTATCAGGTCATTGCCTGAGAGTCTGGAGCAAACAAGAGA      

ATTAGGATGGGATATTATTT TTCTTGTTCAGGACTTATCTATTGTCTCTTGTTTGCTCCAGACTCTCAGGCAATGACCTGATAG

GCTGTCTTTACACT      AATAATCGACCA ATCATGTAGAATACAAAGGTTACGAGCGATCGAGACTATTTTTGAGGGTAG      AATTAATGCCGGA

AAGACAGCCGATTATTGAT TGGTTTCTACATGCTCGTAACCTTTGTAGATCTCTCAAAAATAGCTACCCTCTCCGGCATTAATT

      TACACTTCCTTATCATTCCAAGAAC GGGTATTAAACCAAGTACCGCAGTCAAATCACCATCAATATGATATTCAACCGTTCTAGCTGATA      

CGGTACTTGGTTTAATACCC GTTCTTGGAATGATAAGGATATCAGCTAGAACGGTTGAATATCATATTGATGGTGATTTGACTG

TTTCATCGTAGGAAG  GTTTTTATGCAA GCCGAGAACAAGCCGGAGACACTCATCCAAAAGGGTGAGAAAGTAAAGATT      TGTGTAGG

TCCTACGATGAAAATAAAAACGGC TTGCTTGTTCTCGATGAGTGTCTCCGGCCTTTCTCACCCTTTTGAATCTTTACCTACACA

CATTACCGCGCCCAATAGCAAG CAAATCAGATATAGAAGGCTTTTAGAACCCTCATATATTTTAAATGCAATGCCTGAGTAA      

AGCCTTCTATATCTGATTTG CTTGCTATTGGGCGCGGTAATGATTTACTCAGGCATTGCATTTAAAATATATGAGGGTTCTAAA

AGCGAACCTACACT      GGCGTTTTAACG CGAAAATTTATCCGGTATTCTAAGTAACGCAAGGATATTTCAAGAAGCCTT      TACTTTTGCGGGA

GGTTCGCTAAAACGCCTCG CGTTCTTAGAATACCGGATAAATTTTTATCCTTGCGTTGAAATAAAGGCTTCTCCCGCAAAAGTA

      TACACTTCCCGACTTGCGGGAGGTT TTGAAGCCTTAAATCAAGATGCATAAAGCTAAATCGGTTGTACCAAAAACATTATGACCCTGTAA      

ATCTTGATTTAAGGCTTCAA AACCTCCCGCAAGTCGGGATTACAGGGTCATAATGTTTTTGGTACAACCGATTTAGCTTTATGC

ATCCTGAATCTTAAT  ACAATTTTCCCA GCTATTTTGCAGCCTCAGATAGTTGCTGCAATAAAAAAATTAAGAATTAGC      AAGGCAAA

TAAGATTCAGGATAAAATTGTAGC TGGGTGCAAAATAGCAACTATCTGAGGCTTTATTGCTTAATTTTGCTAATTCTTTGCCTT

AACGCTAACGAGCGTCTTTCCA GAGCCTAATTTGCCAGTTACCTAATAGTAGTAGCATTAACATCCAATAAATCATACAGGC      
GTAACTGGCAAATTAGGCTC TGGAAAGACGCTCGTTAGCGTTGGGCCTGTATGATTTATTGGATGTTAATGCTACTACTATTAG

CAAATAAGTT  TCCCAATCTTAT TTAAAACAGCCATACAATTCTAAAAATGGTGGCATGGGCGCGAGCTGAAAA      ATATTTTCATTTG

CTTATTTGGATTGGGATAA ATAATATGGCTGTTTATTTTTAGAATTGATGCCACCTTTTCAGCTCGCGCCCCAAATGAAAATAT

ACGATTTTTTGTTTAAC GTCAAAAATGAAAATAGCAGTGACCATTAGATACATTTCGCAAATGGTCAATAACCTGTTTAGCT      

CTGCTATTTTCATTTTTGAC GTTAAACAAAAAATCGTTTAGCTAAACAGGTTATTGACCATTTGCGAAATGTATCTAATGGTCA

AAGCGCATTAGACGG  AAACAGGGAACA TAAGAGAGAATATTTAGTTCCTTTACATTCTGCGAACGAGTAGATTCCCAA      AACAGTTG

GTCTAATGCGCTTCCCTGTTTTTA TGTTATTCTCTCTGTAAAGGAACTAAATCTACTCGTTCGCAGAATTGGGAATCAACTGTT

GAGAATTAACTGAACACCCTGA ACAAAGTCAGAGGGTAATTGATGCAACTAAAGTACGGTGTCTGGAAGTTTCATTCCATAT      

CAATTACCCTCTGACTTTGT TCAGGGTGTTCAGTTAATTCTCCCATATGGAATGAAACTTCCAGACACCGTACTTTAGTTGCAT

CCACAAGAATTGAGTTAG  AGAT AACTTTTAAATAGCGCTAATATCAGAGTCAACATGGCTGTAGC      AGCTTAATTGCTGAATATAAT

AACTCAATTCTTGTGGGTT ATCTCTCTGATATTAGCGCTATTTAAAACATGTTGAGCTACAGCATTATATTCAGCAATTAAGCT

GCCCAATAATAAGAGCA AGAAACAATGAAATAGCCCTTTAATTGCTCCTTTTGATAAGAGGTCATTTTTGCGGATGGCTTAG      

GCTATTTCATTGTTTCT TGCTCTTATTATTGGGCTTCTAAGCCATCCGCAAAAATGACCTCTTATCAAAAGGAGCAATTAAAGG

CCTTTTTAAGAAAAGTAATACACT      CCGA AGCCTATCTTAATTAGAGAGTAAATAGAGGTCAGGACTCCAAC      CGAACCAGACCGGAAGCAA

TTACTTTTCTTAAAAAGGGCT TCGGTAAGATAGCTATTTACTCTCTAATCCTGACCTGTTGGAGTTTGCTTCCGGTCTGGTTCG

      TACACTGCAGATAGCCGAACAAAGTTA CCAGAAGGAAACCGAGGAAGCCCGAAAGACTTCAAATATCGCGTTTTAATTCGAGCTTCAAAG      

CCTCGGTTTCCTTCTGG TAACTTTGTTCGGCTATCTGCCTTTGAAGCTCGAATTAAAACGCGATATTTGAAGTCTTTCGGGCTT

GAACTGGCATGATTAATACACT      ACCCAAAAACGG AATAGGAAACGCAATAATAAGATTAAGCATCAAAAGCGGATTG      AGTCAGAAGCAAA

TTAATCATGCCAGTTCTTTTGGGTATT CCGTTATTATTGCGTTTCCTCTTAATCTTTTTGATGCAATCCGCTTTGCTTCTGACT

      TACACTGACTCCTTATTACGCAGTATGTTAGCA AACGTAGAAAATACATAGACCATAAATCAAAAATCAGGTCTTTACCCTGACTATTAT      

TATGTATTTTCTACGTT TGCTAACATACTGCGTAATAAGGAGTCATAATAGTCAGGGTAAAGACCTGATTTTTGATTTATGGTC

AAAGAAACGCAAAGACACGA  ACAT ATAAGGTGGCAAAAACGAGAATCATAACAGTTCAGGCTTTAAA      CATTGAATCCCCCTCAAAT

GTGTCTTTGCGTTTCTTTTAT ATGTTGCCACCTTTATGATTCTCGTTTTCTGAACTGTTTAAAGCATTTGAGGGGGATTCAATG

CGGAATAAGTTTATTTTGT CACAATCAATAGAAAATGTTTAGACTGGATAGCGTCCAATACTGCGGAATCGTCATAAATATT      

ATTTTCTATTGATTGTG ACAAAATAAACTTATTCCGTGAATATTTATGACGATTCCGCAGTATTGGACGCTATCCAGTCTAAAC

AAGGGCGACATTCAACAA  AAAGACAACAGC GCCAATTCATATGGTTTACAATAGTAAGGGTTTTTGCCAGAGG      TTTGCAAAAGAAG

GTTGAATGTCGCCCTTTTGTCTTTGGC GCTGGTAAACCATATGAATTTTACTATTACCCCCTCTGGCAAAACTTCTTTTGCAAA

ATTGAGGGAGGGAAGGTAAATATTG ACGGAAATTATTCATTAGTTTACCAGACGACGATAAAAACCAAAATAGCGAGAGGCT      

TAATGAATAATTTCCGT CAATATTTACCTTCCCTCCCTCAATCGAGCCTCTCGCTATTTTGGTTTTTATCGTCGTCTGGTAAAC

CCGACTTGAGCCATTTGGAC  ACCG TCAAATTATCTCATAACCCTCAAGGTGCAACACTAAGTAAGAG      AAAAGGAATTACGAGGCAT

CCAAATGGCTCAAGTCGGTGA CGGTGATAATTCACCTTGAGGGTTATGATAGTGTTGCTCTTACTATGCCTCGTAATTCCTTTT

ATTAGAGCCAGCAAAATCA CCAGTAGCACCATTACCTGAGATTTAGGAATACCACATTCAACTAATGCAGATACATAACGCC      

GGTAATGGTGCTACTGG TGATTTTGCTGGCTCTAATTCGGCGTTATGTATCTGCATTAGTTGAATGTGGTATTCCTAAATCTCA

AAACCATCGATAGCAGTACACT      CACCAATGGAAA CGTCAAGGCCGAGTATTAGGATTCATCGGTAGAAATTATTACA      TAACGGAACAACA

CTGCTATCGATGGTTTCATTGGTGACG TTTCCGGCCTTGCTAATACTGATGAATCTTTCTACCTGTAATAATGTTGTTCCGTTA

      TACACTCACCGTAATCAGTAGCGACAGAATCAA GTTTGCCTTTAGCGTCACAGGACGTTGGGAAGAAAAATCTACGTTAATAAAACGAAC      

TGACGCTAAAGGCAAAC TTGATTCTGTCGCTACTGATTACGGTGGTTCGTTTTATTAACGTAGATTTTTCTTCCCAACGTCCTG

GGCATTTTCGGTCATAAT  TTTC ATCAGCGCGTATTATACCAGTGACTGTACTGGCTCTTTTAAGA      ATTGTGAATTACCTTATGCGA

TATGACCGAAAATGCCGAT GAAAACGCGCTACAGTCACTGGTATAATGAGCCAGTTCTTAAAATCGCATAAGGTAATTCACAAT

CCCCTTATTAGCGTTTG CCATCTTTTCATAATCAGAACGAGTAGTAAATTGGGCTTGAGATGGTTTAATTTCAACTTTAATC      

ATTATGAAAAGATGG CAAACGCTAATAAGGGGGCGATTAAAGTTGAAATTAAACCATCTCAAGCCCAATTTACTACTCGTTCTG

CCGGAACCGCCTCTT  ACCAGAAC CAGAGCCAATCACCGGCTTGCCCTGACGAGAAACACCAATGAATAAGTCATTCAG      AAAGCTGC

GAGGCGGTTCCGGTGGTGGCTCTG GTTCCGGTGATTTTGGTGTTTCTCGTCAGGGCAAGCCTTATTCACTGAATGAGCAGCTTT

TCAGAGCCGCCACCCTCAGAAC CGCCACCCTCAGAGCCACCACCCTCAAGAACCGGATATTCATTACCCAAATCAACGTAAC      

GAGGGTGGTGGCTCTGAGGGTGGCG GTTCTGAGGGTGGCGGCTCTGAGGGTTACGTTGATTTGGGTAATGAATATCCGGTTCTT

AGCATTGATACACT      CCGCCGCCACCA GAGGAACCACCGCCACCAGTAATCTTGACAGAGCCCATCAAGACTGACCTT      GCGCATAGGCTGG

TCAATGCTGGCGGCGGCTC TGGTGGTGGTTCTGGTGGCGGCTCTGTCAAGATTACTCTTGATGAAGGTCAGCCAGCCTATGCGC

      TACACTCAGGAGGTTGAGGCAGGTC AGACGATTGGCCTTGATATTCACAACCAACTTTGAAAGAGGACAGATGAACGGTGTACAGACCAG      

TTGTGAATATCAAGGCCAATCGTCT GACCTGCCTCAACCTCCTGCTGGTCTGTACACCGTTCATCTGTCCTCTTTCAAAGTTGG

CAGTCTCTGAATTTACACT      AGCGCCAG AATGGAACATTAAAGACTGAACAAATAAATCCTAACCGACGGTCAATCATAAGGG      GGCGCAGA

AATTCAGAGACTGCGCTTTCCATT CTGGCTTTAATGAGGATTTATTTGTTCAGTTCGGTTCCCTTATGATTGACCGTCTGCGCC

      TACACTTACCGTTCCAGTAAGCGTCATACA TGGCTTTTGATGATATGTGTCGAAATCCGCGACCTGCTCCATGTTACTTAGCCGGAACGA      

TATCATCAAAAGCCA TGTATGACGCTTACTGGAACGGTATCGTTCCGGCTAAGTAACATGGAGCAGGTCGCGGATTTCGACACA

ACGGGGTCTACACT      AAGTTTTATGGT AATGAGTGTACTCGCCTGATAAATCAGACGGAGATTTGTATCAAAAGTACA      CCAAGCGCGAAAC

GACCCCGTTAAAACTTATT ACCAGTACACTCCTGATTTATCAGGCGATGATACAAATCTCCGTTGTACTTTGTTTCGCGCTTGG

      TACACTAGTGCCTTGAGTAACAGTG CCCGTATAAACAGTTAATGCCCCCTAATACACTAAAACACTCATCTTTGACCCCCAGCGATTATA      

AGGGGGCATTAACTGTTTATACGGG CACTGTTACTCAAGGCACTTATAATCGCTGGGGGTCAAAGATGAGTGTTTTAGTGTATT

TATTAAGAGGCTGCA  AAAGTCTG AAACATGCCTATTATTTTCGGAAAGAGGCAAAAGGCCTAACCAACCTAAAACGAA      ACGAAGGC

CAGCCTCTTAATACTTTCATGTTT CAGAATAATAGGTTCCGAAATAGGCCTTTTGCCTCTTTCGTTTTAGGTTGGTGCCTTCGT

ACTCCTCAAGAGAAGGATTAGG ATTAGCGGGGTTTTGTCATGAGGAAGTTTCCATTAAACGGGTAAAATACGTAATGCCACT      

CAAAACCCCGCTAAT CCTAATCCTTCTCTTGAGGAGTCTAGTGGCATTACGTATTTTACCCGTTTAATGGAAACTTCCTCATGA

CGAGAGGGAA  AGTGCCGTGCGG ATAAGTACCAGCTTTGAGGACTAAAGACTTTTCTCTACAGAGGGCAACGGC      CGGAACGAGGGTA

CCCTCTCGACGGCACTTAT CCGCCTGGTACTGAGAAAAGTCTTTAGTCCTCAAAGCCTCTGTAGCCGTTGCTACCCTCGTTCCG

GATATAAGTATAGCCCG GAATAGGTGTATCACCGTACTCAGGCTTTTGCGGGATCGTCACCCTCAGCAGCGAAAGACAGCAT      

CCTGAGTACGGTGATACACCTATTC CGGGCTATACTTATATCAAATGCTGTCTTTCGCTGCTGAGGGTGACGATCCCGCAAAAG

AGAACCGCCACCCAG  CCACCCTCAGAA CCGCCACCCTCTAGTACCGGTTAAAGGCCGAGGTTTGCAGGGACTGAGGCT      TTCGGTCG

GGGTGGCGGTTCTGAGGGTGGCGG TTCTGAGGGTGGCGGTACTAAACCTCGGCCTTTAACTCCCTGCAAGCCTCAGCGACCGAA

AGAGCCACCACCCTCATTTTCA GGGATAGCAAGCCCATGCGCCGACAATGACAACAACCATCGCCCACGCATAACCGATATA      

TGGGCTTGCTATCCC TGAAAATGAGGGTGGTGGCTCTGATATATCGGTTATGCGTGGGCGATGGTTGTTGTCATTGTCGGCGCA

TAACACTGAGTTTCGTAT  TGTA CCGGGAACCCATGATACCGATAGTATAAAACAGCTAATTTCTTTCGAGGTG      TATCAGCTTGCTT

ACGAAACTCAGTGTTACGG TACATGGGTTCCTATACTATCGGTATCAAGCTGTTTAAGAAATTCACCTCGAAAGCAAGCTGATA

CCAGTACAAACTACAAC GCCTGTAGCATTCCACAGACAGCCCAAAAAAAAGGCTCCAAAAGGAGCCTTTAATTGTATCGGTT      

GGGCTGTCTGTGGAATGCTACAGGC GTTGTAGTTTGTACTGGTGAACCGATACAATTAAAGGCTCCTTTTGGAGCCTTTTTTTT

TTCCAGACGTTAGAA  TGTCGTCTAACGATCTAAAG TTTAATCTCCTCATAGTTAGCGTTTTCACGTTGAAAATAATTT      TACACTTTGCGAAT

CTAACGTCTGGAAAGACGACAAAA CTTTAGATCGTTACGCTAACTATGAGGAGATTTTCAACGTGAAAAAATTATTATTCGCAA

AATGAATTTTCTGTATGGGATT TTGCTAAACAACTTTCAACAGTTTCAGCGGAGTGAGAATAGAAAGGAACAACTAAAGGAATACACT      

TTCCTTTAGTTGTTCCTTTCTATTCTCACTCCGCTGAAACTGTTGAAAGTTGTTTAGCAA AATCCCATACAGAAAATTCATTTA

TACACTCAATAGATAAGTC

CGACGACATGTACCCC
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AACCATCACCCAAATCTACACT      ACTACGTGGGCGATGG CCCTCAGGGCGAAAAACCGTCTAGACTCCAACGTCAAAG      ATTAAAGAACGTG

GATTTGGGTGATGGTTCACGTAGTGGG CCATCGCCCTGATAGACGGTTTTTCGCCCTTTGACGTTGGAGTCCACGTTCTTTAAT

      TACACTAAGTTTTTTGGGGTCGAGGTGCCGTAA AGCACTAAATCGGAACCCTAGGTTGAGTGTTGTTCCAGTTTGGAACAAGAGTCCACT      

TAGGGTTCCGATTTAGTGCT TTACGGCACCTCGACCCCAAAAAACTTAGTGGACTCTTGTTCCAAACTGGAACAACACTCAACC

AAAGCCGGCGAACGTGTACACT      TGACGGGGTAGA GCTCCCCGATTAGCCGAGATAGAAGGGGAATAGCCAATCAAAA      AAAATCCCTTATA

CACGTTCGCCGGCTTTCCCCGTCAAGC TCTAAATCGGGGGCTCCCTTCTATCTCGGGCTATTCTTTTGATTTATAAGGGATTTT

      TACACTGCGAGAAAGGAAGGGAAGAAAGCGAAA GGAGCGGGCGCTAGGGCGCTGGCGAAAATCCTGTTTGATGGTGGTTCCGAAATCGGC      

AGCGCCCTAGCGCCCGCTCC TTTCGCTTTCTTCCCTTCCTTTCTCGCGCCGATTTCGGAACCACCATCAAACAGGATTTTCGCC

ACCACACCCGCCGCGCTACACT      GCGTAACC TGCTAGCGGTCACGCCCCCAGCAGGCAAGTGCTGGTTTG      AGTTGCAGCAAGCGGTCCACG

GCGCGGCGGGTGTGGTGGTTACGCGCA GCGTGACCGCTACACTTGCCTGCTGGGGCAAACCAGCGTGGACCGCTTGCTGCAACT

      TACACTTTAATGCGCCGCTACAGGGCGCGTACT ATGGTTGCTTTGACGAGCACCAACAGCTGATTGCCCTTCACCGCCTGGCCCTGAGAG      

GTGCTCGTCAAAGCAACCAT AGTACGCGCCCTGTAGCGGCGCATTAACTCTCAGGGCCAGGCGGTGAAGGGCAATCAGCTGTTG

CGGGAGCTAAACAGGATACACT      AATCAGAGTCGT TAGTGCTTTCCGAGACGGGGTATAACGTCACCAGTTTTTCTTT      GCGCCAGGGTGGT

TCCTGTTTAGCTCCCGCTCTGATTCTA ACGAGGAAAGCACGTTATACCCCGTCTCACTGGTGAAAAGAAAAACCACCCTGGCGC

      TACACTGGCCGATTAAAGGGATTTTAGACAGGA ACGGTACGCCAGAATCCTGAGAAGCCAACGCGCGGGGAGAGGCGGTTTGCGTATTGG      

TTCTCAGGATTCTGGCGTACCGT TCCTGTCTAAAATCCCTTTAATCGGCCCCAATACGCAAACCGCCTCTCCCCGCGCGTTGGC

GAGTCTGTCCTACACT      AAAAGGCC ACCGAGTATCAGTGATTTTTATACATTAATGAATCGGTG      CAGTCGGGAAACCTGTCGTGCCAGCTG

GGACAGACTCTTTTACTCGGT GGCCTCACTGATTATAAAAACACCGATTCATTAATGCAGCTGGCACGACAGGTTTCCCGACTG

      TACACTATCACGCAAATTAACCGTTGT AGCAATACTTCTTTGTGAGTGAGCTAACTCACATTAATTGCGTTGCGCTCACTGCCCGCTTTC      

CAAAGAAGTATTGCT ACAACGGTTAATTTGCGTGATGAAAGCGGGCAGTGAGCGCAACGCAATTAATGTGAGTTAGCTCACTCA

GCCTGAGTAGAAGAACTCTACACT      CATCACTTAGTAATAATGCCTAAATTCTGGGG      TAAAGTGTAAAGC

GAGTTCTTCTACTCAGGCAAGTGATGTTATTACTAATTTAGGCACCCCAGGCTTTACACTTTA

      TACACTAAACTATCGGCCTTGCTGGTAATATCCAGAACAATATTCCACACAACATACGAGCCGGAAGCA      

ATATTGTTCTGGATATTACCAGCAAGGCCGATAGTTTTGCTTCCGGCTCGTATGTTGTGTGGA

ACGCTCATGGTACACT      CAGGAAAAATTG CAACGCCAGCCCACAATTACATCCGCTCCTGTGTGAAATTGTT      ATCATGGTCATAGCTGTTT

CCATGAGCGTTTTTCCTGTTG CAATGGCTGGCGGTAATTGTGAGCGGATAACAATTTCACACAGGAAACAGCTATGACCATGAT

      TACACTAAATACCTACATTTTGACGCT CAATCGTCTGAAATGGAGCCTCCTCACAGTTGAGGATCCCCGGGTACCGAGCTCGAATTCGTA      

CATTTCAGACGATTG AGCGTCAAAATGTAGGTATTTTACGAATTCGAGCTCGGTACCCGGGGATCCTCAACTGTGAGGAGGCTC

GTCACACGACTACACT      ACCAATTCTTGG CAGTATTTACATCTTCGCGTCCGTGATGTGCCTGTCAGCACGCGTTTCTGC      TCATACCGGGG

GTCGTGTGACTGGTGAATCTG CCAATGTAAATAATCACGGACGCGAAGAACAGGCACGCGTGCTGGCAGAAACCCCCGGTATGA

      TACACTCAGTAATAAAAGGGACATTCT GGCCAACAGAGATAGAACCCTTCTGTGGTGCTGCGGCCAGAATGCGGCGGGCCGTTTTCACGG      

GAAGGGTTCTATCTCTGTTGGCC AGAATGTCCCTTTTATTACTGCCGTGAAAACGGCCCGCCGCATTCTGGCCGCAGCACCACA

ATATTTTTGAATGGCTTACACT      CACAGACACGTAAGAATACG TGGCCTGAAAGCACTCTGATCACTGCGCGCCTGTG      ATCCAGCGCAGTG

AGCCATTCAAAAATATTGTCTGTGCCA CGTATTCTTACGCTTTCAGGTCAGAGTGCACAGGCGCGCAGTGACACTGCGCTGGAT

      TACACTATTAGTCTTTAATGCGCGAACTGATAG CCCTAAAACTGCCGGGTTACCTGCAGCCAGCGGTGCCGGTGCCCCCTGCATCAGACG      

GTTTTAGGG CTATCAGTTCGCGCATTAAAGACTAATCGTCTGATGCAGGGGGCACCGGCACCGCTGGCTGCAGGTAACCCGGCA

ACGAACCACCAGCAGATACACT      AATACCGAAGAATCGCCATT AAAACGGCATCAATCGTTA      GTTCAGCA

TCTGCTGGTGGTTCGTTCGGTATTTTT AATGGCGATTCTGATGCCGTTAACGATTTGCTGAAC

      TACACTAGATAAAACAGAGGTGAGGCGGTCAGT ATTAACACCCGTCATAAACATCCCTTACACTGGTGT      

GGTGTTAAT ACTGACCGCCTCACCTCTGTTTTATCTACACCAGTGTAAGGGATGTTTATGACG

GAGAGCCAGCAGCAAATACACT      GCCACGCTGCTGCCTGCAAC AGTGTTTCTTTGGGTAAAG      CTGGTAAT

TTTGCTGCTGGCTCTCAGCGTGGCACT GTTGCAGGCAGCAAAGAAACCTTTACCCATTACCAG

      TACACTTGAAAAATCTAAAGCATCACCTTGCTG AACCTCAAAATGAGCCGGGTCACTGTTGCCCTGCGG      

TTTGAGGTT CAGCAAGGTGATGCTTTAGATTTTTCACCGCAGGGCAACAGTGACCCGGCTCAT

TCTGGTCAGTTGGCAATACACT      AATAAATCAACC CTCGGTTATCATTGCGCGGCGCCGGGC      ACTCAATC

TTGCCAACTGACCAGATATTGATTGAG GGTTTGATAACCGCAACCGCGCCCGGCGGATTGAGT

      TACACTATCAACAGTTGAAAGGAATTGAGGAAG GTCCAGCATCAGCGGGGTCATTGCAGGCGCTTTCGC      

C CTTCCTCAATTCCTTTCAACTGTTGATGCGAAAGCGCCTGCAATGACCCCGCTGATGCTGGA

CTTTAGGAGCTACACT      AAAATATGTGTTATCTGGCTGGAGCAGCTTACCAACCACG      GGTGGTGCCATCC

GCTCCTAAAGATATTTTAGATAACACCTCCAGCCGTAAGCTGGTTGCGTGGGATGGCACCACC

Figure S2 – Design templates of the left side of the origami nanotube and of the left lid in its 
original version. 

The blue lines show the routing of the scaffolds p8064 with complementary staples in grey. The orange 

line (starting at helix 24) represents the staple that carries the target strand sequence as a 3’-overhang. 

Attractive helices ends with 2 nt recessions or extensions are marked with red or green circles, 

respectively. Yellow circles mark the repulsive helix ends with TACACT overhang. The blue circle in 

helix 64 marks the 3’ overhang of the target strand that protrudes inside the cavitiy of the tube. Red 

crosses are introduced as imaginary gaps for the graphical illustration. The design is based on a square 

lattice of DNA helices. 
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GAGCCCCCGATTTAGAGCTTACACT      CCTAAAGGTCGG AACGCACTAAAGCCGTAAAGTCGAGGTTTTTTGGGAATCAAGTATCACCCACGTGAACCCCCA CTAGGCGATGGTCTATCAG      TACACTGGGCGAAAAACCG

AGCTCTAAATCGGGGGCTCCCTTTAGGGTT CCGATTTAGTGCTTTACGGCACCTCGACCCCAAAAAACTTGATTTGGGTGATGGTTCACGTAG TGGGCCATCGCCCTGATAGACGGTTTTTCGCCC

      TACACTTGACGGGGAAAGCCGGCGAACGTGGCGAGA AAGGAAGGGAAGAAAGCGAAAGGAGCGGGCGGGTTGAGTGTTGTTCCAGTTTGGAACAAGAGT CCACTATTAAAGAACGTGGACTCCAACGTCAAATACACT      

CGCCCGCTCCTTTCGCTTTCTTCCCTTCCTT TCTCGCCACGTTCGCCGGCTTTCCCCGTCATTTGACGTTGGAGTCCACGTTCTTTAATAGTGG ACTCTTGTTCCAAACTGGAACAACACTCAACC

CCACACCCGCCGCTACACT      CGTAACCACGCT GCGAGCGGTCAGCAAGTGTGCGCTGTAGCCCGAGATAGCTAGGCAAAAGAATTATAAATAAAT CCCAATCGGCAGGTTCCGA      TACACTGAAAATCCTGTTTGATGGT

GCGGCGGGTGTGGTGGTTACGCGC AGCGTGACCGCTACACTTGCCAGCGCCCTAGCTATCTCGGGCTATTCTTTTGATTTATAAGGG ATTTTGCCGATTTCGGAACCACCATCAAACAGGATTTTC

      TACACTGCTTAATGCGCCGCTACAGGGCGC GTACTATGGTTGCTTTGACGAGCACGTATAACTGATTGCCCTTCACCGCCTGGCCCTGAGAGA GTTGCAGCAAGCGGTCCACGCTGGTTTGCCCCAGCAGGCTACACT      

TTATACGTGCTCGTCAAAGCAACCATAGTAC GCGCCCTGTAGCGGCGCATTAAGCGCCTGCTGGGGCAAACCAGCGTGGACCGCTTGCTGCAAC TCTCTCAGGGCCAGGCGGTGAAGGGCAATCAG

GCCGATTAAAGGGATTTTATACACT      AACAGGAGGGAG CTATCAGAGCGCGTTAGAAGCTTTCCTAGACGGGCAACAGCGTCACCAGTGTTTCTTTTGGTG GTTGCGTATTGGGCGCCAG      TACACTGGAGAGGCGGTTT

TAAAATCCCTTTAATCGGCCTCCTGTTTAG CTCCCGCTCTGATTCTAACGAGGAAAGCACGCTGTTGCCCGTCTCACTGGTGAAAAGAAAAAC CACCCTGGCGCCCAATACGCAAACCGCCTCTCC

      TACACTGACAGGAACGGTACGCCAGAATCCTGAGAA GTGTTTTTATAATCAGTGAGGCCACCGAGTAACTGCCCGCTTTCCAGTCGGGAAACCTGTCGT GCCAGCTGCATTAATGAATCGGCCAACGCGCGGTACACT      

TACTCGGTGGCCTCACTGATTATAAAAACAC TTCTCAGGATTCTGGCGTACCGTTCCTGTCCCGCGCGTTGGCCGATTCATTAATGCAGCTGGC ACGACAGGTTTCCCGACTGGAAAGCGGGCAGT

TTCTTTGATTAAGCAATACCCGT TGTCAAATTAACCATCACGGAGTCTGTTTGCGTTGCGCTCAAACACATTAAAGCTAACTATGA GTGGGTGCCTAAAGCCTGGCGGAAGCATAAAGTGTA

ACTAATCAAAGAAGTATTGCTACA ACGGTTAATTTGCGTGATGGACAGACTCTTTGAGCGCAACGCAATTAATGTGAGTTAGCTCAC TCATTAGGCACCCCAGGCTTTACACTTTATGCTTCCGGC

  AGAATAACATCACTTGCCTGAGTAGA AGAACTCAAACTATCGGCCTTGCTGGTAATAATTCGTAATCATGGTCATAGCTGTTTCCTGTG TGAAATTGTTATCCGCTCACAATTCCACACAACATACGATA  

TATTACCAGCAAGGCCGATAGTTTGAGTTCT TCTACTCAGGCAAGTGATGTTATTTCGTATGTTGTGTGGAATTGTGAGCGGATAACAATTTCA CACAGGAAACAGCTATGACCATGATTACGAAT

CTCATGGAAATACCTACGAAAAACGGCAA CAGCAGCCATTATTACCGCAGAACAATGTACCGAGCTCGATCCATCCCCGGAGTTGAGGTCCT CACCGTGAGCCTTCGCGTCCGTGCCTGTTC

ATGTAGGTATTTCCATGAGCGTTTTTCCTG TTGCAATGGCTGGCGGTAATATTGTTCTGGATCGAGCTCGGTACCCGGGGATCCTCAACTGTG AGGAGGCTCACGGACGCGAAGAACAGGCACGCG

  GCTTTGACGCTCAATCGTCTGAAATGGATTAT TTACATTGGCAGATTCACCAGTCACACGACCCTGTGGTGCTGCGGCCAGAATGCGGCGGGCCG TTTTCACGGTCATACCGGGGGTTTCTGCCAGCAAT  

GGTCGTGTGACTGGTGAATCTGCCAATGTAA ATAATCCATTTCAGACGATTGAGCGTCAAATGCTGGCAGAAACCCCCGGTATGACCGTGAAAA CGGCCCGCCGCATTCTGGCCGCAGCACCACAG

AGAG ATAGAACCCTTCTGACCTGAAATGGCCAACGGACATTCTAAAAGGCGCCTGTGCACTAGTAAGTCACTGCAGCGCAGTACGA TCCTGCATCAGGTGCCCCCTGCAGCCAGCGGTGCCG

GCTTTCAGGTCAGAAGGGTTCTAT CTCTGTTGGCCAGAATGTCCCTTTTATTACTAGTGCACAGGCGCGCAGTGACACTGCGCTGGA TCGTCTGATGCAGGGGGCACCGGCACCGCTGGCTGCAGG

  GTGTAAGAATACGTGGCACAGACAAT ATTTTTGAATGGCTATTAGTCTTTAATGCGCCTTTGCTCGTCATAAACATCCCTTACACTGGT GTGTTCAGCAAATCGTTAACGGCATCAGATGCCGGGTTAGG  

GCGCATTAAAGACTAATAGCCATTCAAAAAT ATTGTCTGTGCCACGTATTCTTACTAACCCGGCATCTGATGCCGTTAACGATTTGCTGAACAC ACCAGTGTAAGGGATGTTTATGACGAGCAAAG

AACCACCAGCAGAAACCGAACGTAAA AATATCGCCATCCTAAAACCTGATAGCTGGGTAAAGGTTTGAAGCTGGTAAGCCCTGCGCACT GTTGCGGTATGAGCCGGGTCGCCGGGCGCGGTT

TCTTCTGCTGGTGGTTCGTTCGGTATT TTTAATGGCGATGTTTTAGGGCTATCAGTTCAAACCTTTACCCATTACCAGCCGCAGGGCAAC AGTGACCCGGCTCATACCGCAACCGCGCCCGGCGGA

  CCTAAAACAGAGGTGAGGCGGTCAGTATT AACACCGCCTGCAACAGTGCCACGCTGATCCCACGCAACCAGCTTACGGCTGGAGGTGTCCAG CATCAGCGGGGTCATTGCAGGCGCTTTCGCACTCAAAA  

TCAGCGTGGCACTGTTGCAGGCGGTGTT AATACTGACCGCCTCACCTCTGTTTTATTGAGTGCGAAAGCGCCTGCAATGACCCCGCTGATG CTGGACACCTCCAGCCGTAAGCTGGTTGCGTGGGA

CACCTTGCTGAACCTCAAAAG CATAAAAATCTGAGCCAGCAGCAAATGTGGTGCCAACCGTCGGACGGCAGCGAATGCCAACCG CAACAGCAGCAGGTCTGGTAGAACGTCAGCGTGGTGCT

TTTGAGGTTCAGCAAGGTGATG CTTTAGATTTTTCATTTGCTGCTGGCTCTGGCACCACCGACGGTGCTGCCGTTGGCATTCTTG CGGTTGCTGCTGACCAGACCAGCACCACGCTGACGTTCTAC

  TTTATCAAACCCTCAATCAATATC TGGTCAGTTGGCAAATCCGTTCCGGCAAACGCGGTCCGTTTTTTCGTCTCGTCGCTGGCAGCC TCCGGCCAGAGCACATCCTCATAACGGAACGTGCCGGACTTAC  

GATTTGCCAACTGACCA GATATTGATTGAGGGTTTGATAAAGTCCGGCACGTTCCGTTATGAGGATGTGCTCTGGCCGGA GGCTGCCAGCGACGAGACGAAAAAACGGACCGCGTTTGCCGGAACG

TCTAAAATATCTTTAGTACACT      GAAGGTTAAATT GAGTTGAAAGGTGCAACAGATGCTGATGTTAAACGAGGGTAAAAGTGATGAGCAC AGGCGGCCTTTAAAAAGCCTCCCGTAA      TACACTCATCGACATAAAAAAA

CTAAAGATATTTTAGATAACCTTCCTC AATTCCTTTCAACTGTTGCAATCAGCATCGTTTAACTTTACCCTTCATCACTAAAGGCCGCCT GTGCGGCTTTTTTTACGGGATTTTTTTATGTCGATG

      TACACTGAGCACTAACAACTAATAGATTAGAGC CGTCAATAGATAATACATTTGAGGATTTAGAAGTATTAGAAACAGCGGATCAAACTTAAATTT CTGCTCATTTGCCGCCAGCAGTTGGGCGGTTGTGTATACACT      

CTAATACTTCTAAATCCTCAAATGTATTATCTATTGACG GCTCTAATCTATTAGTTGTTAGTGCTCTACACAACCGCCCAACTGCTGGCGGCAAATGAGCAG AAATTTAAGTTTGATCCGCTGTTT

GAACGTTATTAATTTTAAATACACT      TTTG CCCTTAAATCCAACTCGTAAATTCGACTTACAAACAAAAGAGACGCAGACTCTCACGGAGATA GCTGGTGAAGGTTCTCCGT      TACACTGGAATTTGTGAGAGATAGACT

TTTAAAATTAATAACGTTCGGG CAAAGGATTTAATACGAGTTGTCGAATTGTTTGTAAAGTCTGCGTCTCTTTTTCCGTGAGAGC TATCCCTTCACCACGGAGAAAGTCTATCTCTCACAAATTCC

      TACACTAGTTTGAGTAACATTATCATTT TGCGGAACAAAGAAACCAAGCTTTCAGAGGTGGAGCCGCCACGGGAACGGATAACCTCACCGG AAACAATCGGCGAAACGTACAGCGCCATGTTTACCAGTCCCTACACT      

GGTTTCTTTGTTCCGCA AAATGATAATGTTACTCAAACTGGGACTGGTAAACATGGCGCTGTACGTTTCGCCGATTGTTT CCGGTGAGGTTATCCGTTCCCGTGGCGGCTCCACCTCTGAAAGCTT

TCCTGATTATCAGACATCATATGAAT TATGCCACCAGAAGGAGCGCGGCCAGTTAAAACGACGACGTTGCCCAGTCAAGGGTTTTTAAC GCCAAGTTGGGAGGCGATTGGGGATGTGCTGCA

CATCTGATAATCAGGAATATGATGATA ATTCCGCTCCTTCTGGTGGCACTGGCCGTCGTTTTACAACGTCGTGACTGGGAAAACCCTGGC GTTACCCAACTTAATCGCCTTGCAGCACATCCCCCT

  AAATGGCAATTCATCAATATAATCCTGAT TGTTTGGATTATACTTCTGAATAATGGAAGGGTTAGAACGCGCAACTGTTGGGAAGGGCGATC GGTGCGGGCCTCTTCGCTATTACGCCAGCTGGCGAAAT  

GTTCTAACCCTTCCATTATTCAGAAGTATAATCCAAACA ATCAGGATTATATTGATGAATTGCCATTTCGCCAGCTGGCGTAATAGCGAAGAGGCCCGCACC GATCGCCCTTCCCAACAGTTGCGC

AATTGCGTAGATTTTCAGGTACACT      ATAA AGAAAACAGAATGCACGTAAAATTATTCCATATCACGCCATTCAGGCTCTAGCGCCATTAGGC AAACGGAAACCTCTGGTGC      TACACTAGCCAGCTTTCCGGCACCGCT

CCTGAAAATCTACGCAATTTCT TTATTTCTGTTTTACGTGCAAATAATTTTGATATGGTAGAGCCTGAATGGCGAATGGCGCTTT GCCTGGTTTCCGGCACCAGAAGCGGTGCCGGAAAGCTGGCT

      TACACTTTTAACGTCAGATGAATATACA GTAACAGTACCTTTTACACGTTGGTGTAGATGGGCGCATCGTAACCGTGCATCTGCCAGTTTG AGGGGACGACGACAGTATCGGCCTCAGGAAGATCGCACTCCTACACT      

GTAAAAGGTACTGTTAC TGTATATTCATCTGACGTTAAAGGAGTGCGATCTTCCTGAGGCCGATACTGTCGTCGTCCCCT CAAACTGGCAGATGCACGGTTACGATGCGCCCATCTACACCAACGT

GATTGCTTTGAATAATTCGCCTATAA CGGGTCATCGGGAGAAACATGGGATAGGACCGTAAGGCGGATTGAACAAACCTCCGTGGTCGG ATTACAACCCGAGCGAGTACAACATTAAATGTG

GGTATTCAAAGCAATCAGGCGAATCCG TTATTGTTTCTCCCGATGACCTATCCCATTACGGTCAATCCGCCGTTTGTTCCCACGGAGAAT CCGACGGGTTGTTACTCGCTCACATTTAATGTTGAT

  GCAAGTTACAAAATCGCGCAGAGGCGAAT TATTCATTTCAATTACCTGAGCAAAAGAAGATGATGAAATTAACCAATAGGAACGCCATCAAA AATAATTCGCGTCTGGCCTTCCTGTAGCCAGCTTTCCC  
TTTCATCATCTTCTTTTGCTCAGGTAATTGAAATGAATA ATTCGCCTCTGCGCGATTTTGTAACTTGAAAGCTGGCTACAGGAAGGCCAGACGCGAATTATT TTTGATGGCGTTCCTATTGGTTAA

TTTGAATTACCTTTTTTAATT TCACATTTAACATTAATTAAAAACAAAACATCAAGATCAGCTCATTTTCAATTTGTTAATTAA ATTAATTCGCATTTGTTAAAAATTGTAAACGTTAATAT

TTAAAAAAGGTAATTCAAATGA AATTGTTAAATGTAATTAATTTTGTTTTCTTGATGTTTGAAAATGAGCTGATTTAACAAAAAT TTAATGCGAATTTTAACAAAATATTAACGTTTACAATTTAA

  CTTGGAAACAGTACATAAATCAAT ATATGTGAGTGAATAACTAATCGTAAAACTAGCATGTCAATCATATGTACCCCGGTTGATAAT CAGAAAAGCCCCAAAAACAGGAAGATTGTATAAGCAAATATAA  

GTTATTCACTCACATAT ATTGATTTATGTACTGTTTCCAATATTTGCTTATACAATCTTCCTGTTTTTGGGGCTTTTCTG ATTATCAACCGGGGTACATATGATTGACATGCTAGTTTTACGATTA

TAATTTTCCCTTAGCTATTAATATCG TCGTTCTGTAACGGCTTGCTCGATGAACAAGAGAAGGAGCAAAGAGAGTCTCATTGCCTATCA GGTCAAAGGCTGAGATCTAGTAGCTATTTTTGA

TTCTAAGGGAAAATTAATTAATAGCGA CGATTTACAGAAGCAAGCCGTTCATCGATTCTCTTGTTTGCTCCAGACTCTCAGGCAATGACC TGATAGCCTTTGTAGATCTCTCAAAAATAGCTACCC

  ATTCCTTGAAAACATAGCGATAGCTTAGA TTAAGACGCTGAGAAGAGTCAATAGTGAATTTATCAAAATCATAGGTCTACCATCAATATGAT ATTCAACCGTTCTAGCTGATAAATTAATGCCGGAGAGG  

AGACCTATGATTTTGATAAATTCACTATTGACTCTTCTCAGCGTCTTAA TCTAAGCTATCGCTATGTTTTCAAGGATCTCCGGCATTAATTTATCAGCTAGAACGGTTGAAT ATCATATTGATGGT

TATA TGTAAATGCTGATGCAAATCTATATAACCCGGCTTAGGTTGGGTTTTAACCTCAGTCAAATCGAGAGACTACCTTGCCG GAGATGAGAAAGCAAAAGGGTAATGTGTAGGTAAAGATT

TGGATTTGCATCAGCATTTACA TATAGTTATATAACCCAACCTAAGCCGGAGGTTAAAAAGGTAGTCTCTCGATTTGACTGTCTC CGGCCTTTCTCACCCTTTTGAATCTTTACCTACACATTACT

  AGATCGCAAGACAAAGAACGCGAG AAAACTTTTTCAAATATATTTTAGTACTTTTGCGGGAGAAGCCTTTATTTCAACGCAAGGATA AAAATTTTTAGAACCCTCATATATTTTAAATGCAATGCCTGAA  

ACTAAAATATATTTGAAAAAGTTTT CTCGCGTTCTTTGTCTTGCGATCAGGCATTGCATTTAAAATATATGAGGGTTCTAAAAATTTT TATCCTTGCGTTGAAATAAAGGCTTCTCCCGCAAAAGT

ATACCGACCGTGTTACACT      GGTTTGAAATTT AATTGACCTAATGTAATTAATTTCATCTTCGACCCAACATTATGTACCAAAAATCGGTTAAAG CTACAGAGCATTAAAGCCT      TACACTAATTAGCAAAATTAAGCAA

ACACGGTCGGTATTTCAAACCATT AAATTTAGGTCAGAAGATGAAATTAATTACAGGGTCATAATGTTTTTGGTACAACCGATTTAG CTTTATGCTCTGAGGCTTTATTGCTTAATTTTGCTAATT

      TACACTGATAAATAAGGCGTTAAATAAGAA TAAACACCGGAATCATAATTACTAGAAAAAGCCTGTTTAGTATCATAATTCTACTAATAGTAG TAGCATTAACATCCAATAAATCATACAGGCAAGGCAAAGTACACT      

TATGATACTAAACAGGCTTTTTCTAGTAATTATGATTCCGGTGTTTA TTCTTATTTAACGCCTTATTTATCCTTTGCCTTGCCTGTATGATTTATTGGATGTTAATGCTA CTACTATTAGTAGAAT

GAATCGCCATATTTAACAATACACT      TTAATTGAGTAG GGCGCTCAACAAAGCCAACCCAGTATAAATTCTTAATACAAAAGGTGGCATCATGCGTTGAGC TGATGGGGCGCTTTTCATT      TACACTCTGTTTAGCTATA

TTGTTAAATATGGCGATTCTCAATTAAGCC CTACTGTTGAGCGTTGGCTTTATACTGGTAAGAATTTGTATAACGCATGATGCCACCTTTTCA GCTCGCGCCCCAAATGAAAATATAGCTAAACAG

      TACACTCGCCAACATGTAATTTAGGCAGAGGCATTT TCGAGCCAGTAATAAGAGAATATAAGTTGATTCCCAATTCTGCGAACGAGTAGATTTAGTTTG ACCATTAGATACATTTCGCAAATGGTCAATAACTACACT      

TTATATTCTCTTATTACTGGCTCGA AAATGCCTCTGCCTAAATTACATGTTGGCGGTTATTGACCATTTGCGAAATGTATCTAATGGT CAAACTAAATCTACTCGTTCGCAGAATTGGGAATCAAC

ACGACAATAAATCCAGACGAATT CTGGGTAAAGTATAACAAGTACCGACAAAATCCATAGTTTCATTGTCTGGAAAGTACGGGCAA CTATTAAATATAACATGTTATATAATGCTGTAGCTC

TGTTTATTGTCGTCGTCTGGACAG AATTACTTTACCTTTTGTCGGTACTTGTTATATGGAATGAAACTTCCAGACACCGTACTTTAG TTGCATATTTAAAACATGTTGAGCTACAGCATTATATTC

  TTACATGTTCAGCTAATGCAGAACGC GCCTGTTTATCAACAATAGATAAGTCCTGAACAAGAAAAATAATATCAATTGCTCCTTTTGAT AAGAGGTCATTTTTGCGGATGGCTTAGAGCTTAATTGCTCA  

GATATTATTTTTCTTGTTCAGGACTTATCTATTGTTGATAAACAGGC GCGTTCTGCATTAGCTGAACATGTAGCAATTAAGCTCTAAGCCATCCGCAAAAATGACCTCTT ATCAAAAGGAGCAATT

TTCCAAGAACGGGTATTCCTTATCATGTC TTTTAATCGGCCCAATCAATGTAGAAATACGAGCACTAATTAGAGAGTACCTTTCCATCCAGG ATTGCAAACTCCAACAGGTCCAGACCGGAA

TTAATACCCGTTCTTGGAATGATAAGGAAA GACAGCCGATTATTGATTGGTTTCTACATGCTCGTAAATTAGGATGGAAAGGTACTCTCTAAT CCTGACCTGTTGGAGTTTGCTTCCGGTCTGGTT

  CTACCAAGTACCGCACTCATCGAGAACAAGCA AGCCGTTTTTATTTTCATCGTAGGAATTGCATCAAAAAGATTAAGAGGAAGCCCGAAAGACTT CAAATATCGCGTTTTAATTCGAGCTTCAAAGCGCG  

TCCTACGATGAAAATAAAAACGGCT TGCTTGTTCTCGATGAGTGCGGTACTTGGTCGCTTTGAAGCTCGAATTAAAACGCGATATTTG AAGTCTTTCGGGCTTCCTCTTAATCTTTTTGATGCAAT

AGAAGGCTTATTCAGATATAAGC AAACCAATAGCAGCGGATCATTACCGCGCAAGCAAATAGTCAGTGACTATTCTTTACCCATCA GGTAATCAAAATGACCATAAGTTCAGAAAACGAGAA

GGATAAGCCTTCTATATCTGATTT GCTTGCTATTGGGCGCGGTAATGATCCGCTTTGCTTCTGACTATAATAGTCAGGGTAAAGACC TGATTTTTGATTTATGGTCATTCTCGTTTTCTGAACTGT

  CCGGTATTCTAAGAACGCGAGGCGTT TTAGCGAACCTCCCGACTTGCGGGAGGTTTTGAAGCCTTAAATCAAGTCCAATACTGCGGAAT CGTCATAAATATTCATTGAATCCCCCTCAAATGCTTTAAGA  

CTTGATTTAAGGCTTCAAAACCTCCCGCAAGTCGGGAGGTTCGCTAA AACGCCTCGCGTTCTTAGAATACCTTAAAGCATTTGAGGGGGATTCAATGAATATTTATGACG ATTCCGCAGTATTGGA

AGCGTCTTTCCAGAGCCTATACACT      CGCTAACGTTAC CAACCTGAATCAATTTTATCCAGCTACTTTTGCACATTAGTTGCTAAGACTGGATAGCGAATG TTTAATAGTAAGAGGGGGT      TACACTAGAAGTTTTGCCA

TAGGCTCTGGAAAGACGCTCGTTAGCGTTG GTAAGATTCAGGATAAAATTGTAGCTGGGTGCAAAATAGCAACTAATCGCTATCCAGTCTAAA CATTTTACTATTACCCCCTCTGGCAAAACTTCT

      TACACTATTTGCCAGTTACAAAATAAACAGCCATAT TATTTATCCCAATCCAAATAAGAAAAGAGCAACACTATCATAACCCTCGTTTACCAGACGACG ATAAAAACCAAAATAGCGAGAGGCTTTTGCAAATACACT      

TTTCTTATTTGGATTGGGATAAATA ATATGGCTGTTTATTTTGTAACTGGCAAATTTTGCAAAAGCCTCTCGCTATTTTGGTTTTTAT CGTCGTCTGGTAAACGAGGGTTATGATAGTGTTGCTCT

CCTTTACAGAATAGCAGAAAT GAAAACGTCAATTGTTTGAGGCATAGTACGATTTTGGAATTACCGCCAAAAAATG CAGATACATAAATTCAACTAATACCACTCATCAGTTGAGATTTAGG

CTCTGTAAAGGCTGCTATTTTC ATTTTTGACGTTAAACAAAAAATCGTACTATGCCTCGTAATTCCTTTTGGCGTTATGTATCTG CATTAGTTGAATGTGGTATTCCTAAATCTCAACTGATGAAT

  TCAGAATAACATAAAAACAGGGAA GCGCATTAGACGGGAGAATTAACTGAACACCCTTCAGGACGTTGGGAAGAAAAATCTACGTTA ATAAAACGAACTAACGGAACAACATTATTACAGGTAGAAAGGC  

AGGGTGTTCAGTTAATTCTCCCGTCTAATGCGC TTCCCTGTTTTTATGTTATTCTCTTTCTACCTGTAATAATGTTGTTCCGTTAGTTCGTTTTAT TAACGTAGATTTTTCTTCCCAACGTCCTGA

CCCACAAGAATTGAAGAGATAAATAT CAGGAGCGCTAGGGTAATTGTCAGACATTATACCAGGAACAAAAACTGGCTATTTTAAGTTAT GCGGAATTACCATCATTGTTAATTTCAACTTTA

ACTCAATTCTTGTGGGTTATCTCTCTG ATATTAGCGCTCAATTACCCTCTGACTTTGTTCCTGGTATAATGAGCCAGTTCTTAAAATCGC ATAAGGTAATTCACAATGATTAAAGTTGAAATTAAA

  ACTAAGCCCAATAATAAGAGCAAGAAACA ATGAAATAGCAATAGCTATCTTACCGAAGCCCTATTCAGTGAATAAGGCTTGCCCTGACGAGA AACACCAGAACGAGTAGTAAATTGGGCTTGAGATGGCC  

AGGGCTTCGGTAAGATAGCTATTGCTATTTCAT TGTTTCTTGCTCTTATTATTGGGCTTACCATCTCAAGCCCAATTTACTACTCGTTCTGGTGTT TCTCGTCAGGGCAAGCCTTATTCACTGAAT

CCAGAAGGAAACCGAGGAATACACT      AAAG TTAAGCCGAACAAGCAGATCTCTTTTAAGAAAAGTCAAAGCTGCAACGTAAACCCAAATATTC ATTAACCGGAT      TACACTTGACCTTCATCAAGAGTAATCTTGACAAG

TTCCTCGGTTTCCTTCTGGTAA CTTTGTTCGGCTATCTGCTTACTTTTCTTAAAAGAGCAGCTTTGTTACGTTGATTTGGGTAAT GAATATCCGGTTCTTGTCAAGATTACTCTTGATGAAGGTCA

      TACACTACGCAATAATAACGGAATACCC AAAAGAACTGGCATGATTAAGACTCCTTATTACTAAGGGAACCGAACTGACCAACTTTGAAAG AGGACAGATGAACGGTGTACAGACCAGGCGCATAGGCTGGCTACACT      

GTAATAAGGAGTCTTAATCATGCCAGTTCTTTT GGGTATTCCGTTATTATTGCGTGCCAGCCTATGCGCCTGGTCTGTACACCGTTCATCTGTCCT CTTTCAAAGTTGGTCAGTTCGGTTCCCTTA

ACATATAAAAGAAACGTACACT      AGGTGGCATACA TAAAAAATACAAAACGTAGAATCAGCAGTATGTTAGCACGGTCAGGCGCAGCCGGAACGTACT TAGCTCCATGTGCGACCTG      TACACTAATTGTGTCGAAATCC

CGTTTCTTTTATATGTTGCCACCTTTA TGTATGTATTTTCTACGTTTGCTAACATACTGCTGATTGACCGTCTGCGCCTCGTTCCGGCTA AGTAACATGGAGCAGGTCGCGGATTTCGACACAATT

      TACACTCAAAGACACCACGGAATAAGTTTATTT TGTCACAATCAATAGAAAATTCATATGGTTTACTTGACCCCCAGCGATTATACCAAGCGCGAA ACAAAGTACAACGGAGATTTGTATCATCGCCTGATATACACT      

GTAAACCATATGAATTTTCTATTGATTGTGACA AAATAAACTTATTCCGTGGTGTCTTTGTATCAGGCGATGATACAAATCTCCGTTGTACTTTGT TTCGCGCTTGGTATAATCGCTGGGGGTCAA

GAGGGAGGGAAGGTAAATATACACT      ACCG ATTGACATTCAAAAAGGGCTCTCAGCGCCAAAGACAACACTCATACACTAACAAAAGAAAAAG AGGCTAAAACG      TACACTATACGTAATGCCACTACGAAGGCACCAAC

TATTTACCTTCCCTCCCTCAAT CGGTTGAATGTCGCCCTTTTGTCTTTGGCGCTGAGATGAGTGTTTTAGTGTATTCTTTTGCCT CTTTCGTTTTAGGTTGGTGCCTTCGTAGTGGCATTACGTAT

      TACACTTTGACGGAAATTATTCATTAAA GGTGAATTATCACCGTCACCGACTTGAGCCATTGGTAGCAACGGCTACAGAGGCTTTGAGGAC TAAAGACTTTTTCATGAGGAAGTTTCCATTAAACGGGTAAATACACT      

AATGGCTCAAGTCGGTGACGGTGATAATTCACC TTTAATGAATAATTTCCGTCAATTTACCCGTTTAATGGAAACTTCCTCATGAAAAAGTCTTTA GTCCTCAAAGCCTCTGTAGCCGTTGCTACC

AGCAAGGCCGGAAATTACCATTAGCA CCATCACCAGTCAGCAAAAAACGAGTGGGAATTAGAGCATCGGAAGACAGCAGCAGCGACACC CTCGGGATCGTGCTTTTGCGGGAGTTAAAGGCC

CGTTTCCGGCCTTGCTAATGGTAATGG TGCTACTGGTGATTTTGCTGGCTCTAATTCCCACTCGTTCCGATGCTGTCTTTCGCTGCTGAG GGTGACGATCCCGCAAAAGCGGCCTTTAACTCCCTG

  CTTCACCAATGAAACCATCGATAGCAGCA CCGTAATCAGTAGCGACAGAATCAAGTTTGCCTAGTTGCGCCGACAATGACAACAACCATCGC CCACGCATAACCGATATATTCGGTCGCTGAGGCTTGAG  

AGGCAAACTTGATTCTGTCGCTACTGATTACGG TGCTGCTATCGATGGTTTCATTGGTGACAAGCCTCAGCGACCGAATATATCGGTTATGCGTGG GCGATGGTTGTTGTCATTGTCGGCGCAACT

TCGGTCATAGCCCCCTTGGCA TTTTTTTCATCGTAGCGCGGATTTAGCGTCAGACTTTGATACCTAAACAGCGAATTTCTTCGA GGTGCTTGCTTGGAGCCTTTAATTGTATCGGTTTATCA

ATAAGGGGGCTATGACCGAAAA TGCCGATGAAAACGCGCTACAGTCTGACGCTAAATCGGTATCAAGCTGTTTAAGAAATTCACC TCGAAAGCAAGCTGATAAACCGATACAATTAAAGGCTCCTT

  ATTAGCGTTTGCCATCTTTTCATA ATCAAAATCACCGGAACCAGAGCCACCACCGGAGAAAGGAACAACTAAAGGAATTGCGAATAA TAATTTTTTCACGTTGAAAATCTCCAAAAAAAAGGCTCCAATT  

TCCGGTGGTGGCTCTGGTTCCGGTGATTTTGAT TATGAAAAGATGGCAAACGCTATTGGAGCCTTTTTTTTGGAGATTTTCAACGTGAAAAAATTA TTATTCGCAATTCCTTTAGTTGTTCCTTTC

AGCCACCACCCTCAACCCTCAGAACC GCCACCCTCAGGAGCCGCCAGAATAACCGCCTCCCTCAGAGTGTTTCAGCGTTCAACAGAACA ACTTTTTGCTAGTATGGGATAAATGAATTTTCT

TCTGAGGGTGGTGGCTCTGAGGGTGGC GGTTCTGAGGGTGGCGGCTCTGAGGGAGGCGGTTATTCTCACTCCGCTGAAACTGTTGAAAGT TGTTTAGCAAAATCCCATACAGAAAATTCATTTACT

  TAGCCGCCACCAGAACCACCACCAGAGCC GCCGCCAGCATTGACAGGAGGTTGAGGCAGGTCAGCATTCCACAGACAGCCCTCATAGTTAGC GTAACGATCTAAAGTTTTGTCGTCTTTCCAGACGTTTC  

GACCTGCCTCAACCTCCTGTCAATGCTGGCGGC GGCTCTGGTGGTGGTTCTGGTGGCGGCAACGTCTGGAAAGACGACAAAACTTTAGATCGTTAC GCTAACTATGAGGGCTGTCTGTGGAATGCT

AGCCAGAATCTCATTAAATAA ATCACAAACAATGATATTCTGTAGACGATTGGCCTACAACGCCTACAAACTGTCACCAGGAGT TTCGTAACACTCATGTACCAGCAAGCCCAATAGGAACC

CCATTCTGGCTTTAATGAGGAT TTATTTGTTTGTGAATATCAAGGCCAATCGTCTACAGGCGTTGTAGTTTGTACTGGTGACGAA ACTCAGTGTTACGGTACATGGGTTCCTATTGGGCTTGCTAT

  TTAAAGCGCAGTCTCTGAATTTAC CGTTCCAGTAAGCGTCATACATGGCTTTACCGCCACCCTCAGAACCGCCACCCT CAGAACCGCCACCCTCAGAGCCACCACCCTCATTTTCAGGGCA  

CATCAAAAGCCATGTATGACGCTTACTGGAACG GTAAATTCAGAGACTGCGCTTTCCCTGAAAATGAGGGTGGTGGCTCTGAGGGTGGCGGTTCTG AGGGTGGCGGTTCTGAGGGTGGCGGTACTA

TGAGTAACAGTGCCCAGTGCCTACGG GGTCTGGTAATAAGTTTTACTCAGGAGGTTATACAGGAGTGTATCACCGTATAGGTGTACCCG GAAGTTGATATAAGTATAGGTGCCGTCGAGAGG

CGGGCACTGTTACTCAAGGCACTGACC CCGTTAAAACTTATTACCAGTACACTCCTGTATAACCTCCTGAGTACGGTGATACACCTATTC CGGGCTATACTTATATCAACCCTCTCGACGGCACTT

  AATATAAACAGTTAATGCCCCCTGCCTAT TTCGGAACCTATTATTCTGAAACATGAAAGTATTAAGAGGCTGAGACTCCTCAAGAGAAGGAT TAGGATTAGCGGGGTTTTGCTCAGTACCAGGCGGATTA  

ATCCGCCTGGTACTGAGCAAAACCCCGCTAATCCTA ATCCTTCTCTTGAGGAGTCTCAGCCTCTTAATACTTTCATGTTTCAGAATAATAGGTTCCGAA ATAGGCAGGGGGCATTAACTGTTTATA
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GTTTTAGGG CTATCAGTTCGCGCATTAAAGACTAATCGTCTGATGCAGGGGGCACCGGCACCGCTGGCTGCAGGTAACCCGGCA

ACGAACCACCAGCAGA      AATACCGAAGAATCGCCATT AAAACGGCATCAATCGTTA      TACACTGTTCAGCA

TCTGCTGGTGGTTCGTTCGGTATTTTT AATGGCGATTCTGATGCCGTTAACGATTTGCTGAAC

AGGCGGTCAGT ATTAACACCCGTCATAAACATCCCTTACACTGGTGTTACACT      

GGTGTTAAT ACTGACCGCCTCACCTCTGTTTTATCTACACCAGTGTAAGGGATGTTTATGACG

GAGAGCCAGCAGCAAA      GCCACGCTGCTGCCTGCAAC AGTGTTTCTTTGGGTAAAG      TACACTCTGGTAAT

TTTGCTGCTGGCTCTCAGCGTGGCACT GTTGCAGGCAGCAAAGAAACCTTTACCCATTACCAG

      TGAAAAATCTAAAGCATCACCTTGCTG AACCTCAAAATGAGCCGGGTCACTGTTGCCCTGCGGTACACT      

TTTGAGGTT CAGCAAGGTGATGCTTTAGATTTTTCACCGCAGGGCAACAGTGACCCGGCTCAT

TCTGGTCAGTTGGCAA      AATAAATCAACC CTCGGTTATCATTGCGCGGCGCCGGGC      TACACTACTCAATC

TTGCCAACTGACCAGATATTGATTGAG GGTTTGATAACCGCAACCGCGCCCGGCGGATTGAGT

      ATCAACAGTTGAAAGGAATTGAGGAAG GTCCAGCATCAGCGGGGTCATTGCAGGCGCTTTCGCTACACT      

C CTTCCTCAATTCCTTTCAACTGTTGATGCGAAAGCGCCTGCAATGACCCCGCTGATGCTGGA

CTTTAGGAGC      AAAATATGTGTTATCTGGCTGGAGCAGCTTACCAACCACG      TACACTGGTGGTGCCATCC

GCTCCTAAAGATATTTTAGATAACACCTCCAGCCGTAAGCTGGTTGCGTGGGATGGCACCACC

      ACTAACAACTAATAGATTAGAGCCGTCAATAGATAATGCAAGAATGCCAACGGCAGCACCGTCTACACT      

ATTATCTATTGACGGCTCTAATCTATTAGTTGTTAGTGACGGTGCTGCCGTTGGCATTCTTGC

TTTACAAACA      TATTAGACTTTAGAAGTTTGAGGAGTCAGCAGCAACCACA      TACACTTGGTGCTGGTCTG

TGTTTGTAAAGTCTAATACTTCTAAATCCTCAAATGTGGTTGCTGCTGACCAGACCAGCACCA

      ATTCGACAACTCGTATTAAATCCTTTGCCCGAACGTTCGTGCCGGACTTGTAGAACGTCAGCGTACACT      

AACGTTCGGGCAAAGGATTTAATACGAGTTGTCGAATCGCTGACGTTCTACAAGTCCGGCACG

GTAACATTATCATTTTGC      AAGTTTGAAATTTTAAACGGAAATTCCTCATA      TACACTGGCCAGAGCACAT

GCAAAATGATAATGTTACTCAAACTTTTAAAATTAATTTCCGTTATGAGGATGTGCTCTGGCC

      GGAACAAAGAAACCACCAGAAGGAGCGGAATTATCATTTTTCGTCTCGTCGCTGGCAGCCTCCTACACT      

ATGATAATTCCGCTCCTTCTGGTGGTTTCTTTGTTCCGGAGGCTGCCAGCGACGAGACGAAAA

AATTCATCAA      ATGATGGC CAGTTATATTCCTGAAACGCGGTCCGTTCATTTCCGGCAGATTGCCG  GTGGTAAAGTTAAACGATGCT

TTGATGAATTGCCATCATCTG ATAATCAGGAATATGAACGGACCGCGTTTGCCGGAACGGCAATCAGCATCGTTTAACTTTACC

      TATAATCCTGATTGTTTGGAT TATACTTCTGAATAATGGAAGGGCCCGTAAAAAAAGCCGCACAGGCGGCCTTTAGTGATGA

CCCTTCCATTATTCAGAAGTATA ATCCAAACAATCAGGATTATACTTCATCACTAAAGGCCGCCTGTGCGGCTTTTTTTACGGG

AAACAGAAATAAAGAA      TGCACGTACATATCAAAATT ATTGAACCTACGACATAAAAAAATTTATGTACATC  ATAGTTGGGCGGTTG

TTCTTTATTTCTGTTTTACGTGCAAAT AATTTTGATATGGTAGGTTCTAAATTTTTTTATGTCGATGTACACAACCGCCCAACT

      ATTGCGTAGATTTTCAGGTTTAACGTC AGATGAATACGCAGAAACAGCGGATCAAACTTAAATTTCTGCTCATTTGCCGCCA

TATTCATCT GACGTTAAACCTGAAAATCTACGCAATGCTGGCGGCAAATGAGCAGAAATTTAAGTTTGATCCGCTGTTTCTGCG

CATCGGGAGAAACAAT      ACCTTTTATAAC AGTAGATACAGGGAAAAAGTCACGCTCAAGGGATACCGTGGTG      TACACTAGATAGACTTTCT

ATTGTTTCTCCCGATGTAAAAGGTACT GTTACTGTATCTCTTTTTCCGTGAGAGCTATCCCTTCACCACGGAGAAAGTCTATCT

      AACGGATTCGCCTGATTGCTTTGAATA CCAAGTTACATCGGCGAAACGTACAGCGCCATGTTTACCAGTCCCGGAATTTGTGAGTACACT      

GTAACTTGG TATTCAAAGCAATCAGGCGAATCCGTTCTCACAAATTCCGGGACTGGTAAACATGGCGCTGTACGTTTCGCCGAT

TATTCATTTCAATTAC      AGGCGAATACAAAAATCGCG CAGCACCGGAAACCTGATA      TACACTCGGGAACG

GTAATTGAAATGAATAATTCGCCTCTG CGCGATTTTTGTTTCCGGTGAGGTTATCCGTTCCCG

      CTGAGCAAAAGAAGATGATGAAACAAA CATCAAGAAGCCAAGCTTTCAGAGGTGGAGCCGCCATACACT      

TTCTTGATG TTTGTTTCATCATCTTCTTTTGCTCAGTGGCGGCTCCACCTCTGAAAGCTTGGC

ACAATTTCATTTGAAT      TACATTTAAGTAACAAAATT AATGGCCCGACTTGTAAAATCACGACGTTTCCCAG      TACACTGTAACGCCAGGGT

ATTCAAATGAAATTGTTAAATGTAATT AATTTTGTTACTGGCCGTCGTTTTACAACGTCGTGACTGGGAAAACCCTGGCGTTAC

      TACCTTTTTTAATGGAAACAGTACATA AATCAATATATGTGAGTGAATAAGAAAGGGGGATGTGCTGCAAGGCGATTAAGTTGGTACACT      

TTATTCACTCACATATATTGATT TATGTACTGTTTCCATTAAAAAAGGTACCAACTTAATCGCCTTGCAGCACATCCCCCTTTC

TTCCCTTAGA      AATTCGCT ATTAATTTCGTTAAATGCTTCTGTACGCCAGCTGGCCCTTTCGCTAT      TACACTGGCGATCGGTGCGGGCCTC

TCTAAGGGAAAATTAATTAAT AGCGACGATTTACAGAAGCAAGGGCCAGCTGGCGTAATAGCGAAGAGGCCCGCACCGATCGCC

      ATCCTTGAAAACATAGCGATA GCTTAGATTAAGACGCTGAGAAGAGGCGCCATTCGCCATTCAGGCTGCGCAACTGTTGGGAAGTACACT      

CTCTTCTCAGCGTCTTAATCTAAGC TATCGCTATGTTTTCAAGGATCTTCCCAACAGTTGCGCAGCCTGAATGGCGAATGGCGC

ACTACCTTTT      AGAGTCTG AGGTCATTATCAAAAAAATCAATAGTGAATTGTGCCGGAAACCAGGCCGCTTCTG      TACACTCTTTCCGGCAC

AAAAGGTAGTCTCTCAGACCT ATGATTTTGATAAATTCACTATTGATTTGCCTGGTTTCCGGCACCAGAAGCGGTGCCGGAAAG

      TAACCTCCGGCTTAGGTTGGG TTATATAACTATATGTAAATGCTGACGACAGTATCGGCCTCAGGAAGATCGCACTCCAGCCAGTACACT      

TCAGCATTTACATATAGTTATATAA CCCAACCTAAGCCGGAGGTTACTGGCTGGAGTGCGATCTTCCTGAGGCCGATACTGTCG

CGAGAAAACTTTTTCAAA      AAGA ACGGCAAGACACGATGCAAATCCAATCTGAGGGGATGCCAGTTCGTGCATC      TACACTCGCATCGTAAC

TTTGAAAAAGTTTTCTCGCGT TCTTTGTCTTGCGATTGGATTTGCATCGTCCCCTCAAACTGGCAGATGCACGGTTACGATGCG

      TATATTTTAGTTAATTTCATC TTCTGACCTAAATTTAATGGTTTGATTGACCGTAATGGGATAGGTCACGTTGGTGTAGATGGGTACACT      

TCAAACCATTAAATTTAGGTCAGAA GATGAAATTAACTAAAATATACCCATCTACACCAACGTGACCTATCCCATTACGGTCAA

AATAAACACC      TAAGTAAAAAGG CGTAAATTGATACCGTGGGAAATACCGCAAACGGCCGTGGGAATCTCGGAT  GCAACAACCCGTC

GGTGTTTATTCTTATTTAACG CCTTATTTATCACACGGTCGGTATTTCCGCCGTTTGTTCCCACGGAGAATCCGACGGGTTGTT

      GGAATCATAATTACTAGAAAA AGCCTGTTTAGTATCATATGCGTTCCTGTAGCCAGCTTTCATCAACATTAAATGTGAGCGA

ACGCATATGATACTAAACAGGCT TTTTCTAGTAATTATGATTCCACTCGCTCACATTTAATGTTGATGAAAGCTGGCTACAGGA

AACAGTAGGGCTT      CAACGCTCTTACCAGTATAA AGCCTGGCCTTATACAAATTCAAAATAATTCGCGTCGCCATCA  GAAATAGGAA

AAGCCCTACTGTTGAGCGTTGGCT TTATACTGGTAAGAATTTGTATAAGGCCAGACGCGAATTATTTTTGATGGCGTTCCTATT

      AATTGAGAATCGCCATATTTAACA ACGCCAACATGTAATTTAGGTTCGCATTAAATTTTTGTTAAATCAGCTCATTTTTTAA

CCTAAATTACATGTTGGCGT TGTTAAATATGGCGATTCTCAATTGGTTAAAAAATGAGCTGATTTAACAAAAATTTAATGCGAA

TATAAAGT      TAAGAGAAGCCAG TAATGTTAAAACAGAGGCATTTTCGATAATATTTGTAAACGTTTTAAATT  AAGTATAAGCAAATA

ACTTTATATTCTCTTATTA CTGGCTCGAAAATGCCTCTGTTTTAACAAAATATTAACGTTTACAATTTAAATATTTGCTTATAC

      ACCGACAAAAGGTAAAGTA ATTCTGTCCAGACGACGACATGTACCCCGGTTGATAATCAGAAAAGCCCCAAAAACAGGAAGA

TGTCGTCGTCTGGACAGAAT TACTTTACCTTTTGTCGGTAATCTTCCTGTTTTTGGGGCTTTTCTGATTATCAACCGGGGTACA

GCCTGTTTATCAA      CAGAACGCCATGTTCAGCTA ATGTCATAATAAACAACAACGTAAAACTAGCATGTACGGTAAT      TACACTATCGATGA

TTGATAAACAGGCGCGTTCTGCAT TAGCTGAACATGTTGTTTATTATGATTGACATGCTAGTTTTACGATTACCGTTCATCGAT

      CAATAGATAAGTCCTGAACAAGAA AAATAATATCCCATCCTAATCTATCAGGTCATTGCCTGAGAGTCTGGAGCAAACAAGAGATACACT      

ATTAGGATGGGATATTATTT TTCTTGTTCAGGACTTATCTATTGTCTCTTGTTTGCTCCAGACTCTCAGGCAATGACCTGATAG

GCTGTCTT      AATAATCGACCA ATCATGTAGAATACAAAGGTTACGAGCGATCGAGACTATTTTTGAGGGTAG      TACACTAATTAATGCCGGA

AAGACAGCCGATTATTGAT TGGTTTCTACATGCTCGTAACCTTTGTAGATCTCTCAAAAATAGCTACCCTCTCCGGCATTAATT

      TCCTTATCATTCCAAGAAC GGGTATTAAACCAAGTACCGCAGTCAAATCACCATCAATATGATATTCAACCGTTCTAGCTGATATACACT      

CGGTACTTGGTTTAATACCC GTTCTTGGAATGATAAGGATATCAGCTAGAACGGTTGAATATCATATTGATGGTGATTTGACTG

TTTCATCGTAGGA      GTTTTTATGCAA GCCGAGAACAAGCCGGAGACACTCATCCAAAAGGGTGAGAAAGTAAAGATT  TGTGTGTAGG

TCCTACGATGAAAATAAAAACGGC TTGCTTGTTCTCGATGAGTGTCTCCGGCCTTTCTCACCCTTTTGAATCTTTACCTACACA

      ATCATTACCGCGCCCAATAGCAAG CAAATCAGATATAGAAGGCTTTTAGAACCCTCATATATTTTAAATGCAATGCCTGAGT

AGCCTTCTATATCTGATTTG CTTGCTATTGGGCGCGGTAATGATTTACTCAGGCATTGCATTTAAAATATATGAGGGTTCTAAA

AGCGAACC      GGCGTTTTAACG CGAAAATTTATCCGGTATTCTAAGTAACGCAAGGATATTTCAAGAAGCCTT      TACACTTACTTTTGCGGGA

GGTTCGCTAAAACGCCTCG CGTTCTTAGAATACCGGATAAATTTTTATCCTTGCGTTGAAATAAAGGCTTCTCCCGCAAAAGTA

      TCCCGACTTGCGGGAGGTT TTGAAGCCTTAAATCAAGATGCATAAAGCTAAATCGGTTGTACCAAAAACATTATGACCCTGTAATACACT      

ATCTTGATTTAAGGCTTCAA AACCTCCCGCAAGTCGGGATTACAGGGTCATAATGTTTTTGGTACAACCGATTTAGCTTTATGC

ATCCTGAATCTTA      ACAATTTTCCCA GCTATTTTGCAGCCTCAGATAGTTGCTGCAATAAAAAAATTAAGAATTAGC  GGAAGGCAAA

TAAGATTCAGGATAAAATTGTAGC TGGGTGCAAAATAGCAACTATCTGAGGCTTTATTGCTTAATTTTGCTAATTCTTTGCCTT

      CCAACGCTAACGAGCGTCTTTCCA GAGCCTAATTTGCCAGTTACCTAATAGTAGTAGCATTAACATCCAATAAATCATACAG
GTAACTGGCAAATTAGGCTC TGGAAAGACGCTCGTTAGCGTTGGGCCTGTATGATTTATTGGATGTTAATGCTACTACTATTAG

CAAATAAG      TCCCAATCTTAT TTAAAACAGCCATACAATTCTAAAAATGGTGGCATGGGCGCGAGCTGAAAA  AAATATTTTCATTTG

CTTATTTGGATTGGGATAA ATAATATGGCTGTTTATTTTTAGAATTGATGCCACCTTTTCAGCTCGCGCCCCAAATGAAAATAT

      AAACGATTTTTTGTTTAAC GTCAAAAATGAAAATAGCAGTGACCATTAGATACATTTCGCAAATGGTCAATAACCTGTTTAG

CTGCTATTTTCATTTTTGAC GTTAAACAAAAAATCGTTTAGCTAAACAGGTTATTGACCATTTGCGAAATGTATCTAATGGTCA

AAGCGCATTAGAC      AAACAGGGAACA TAAGAGAGAATATTTAGTTCCTTTACATTCTGCGAACGAGTAGATTCCCAA  AAAACAGTTG

GTCTAATGCGCTTCCCTGTTTTTA TGTTATTCTCTCTGTAAAGGAACTAAATCTACTCGTTCGCAGAATTGGGAATCAACTGTT

      GGGAGAATTAACTGAACACCCTGA ACAAAGTCAGAGGGTAATTGATGCAACTAAAGTACGGTGTCTGGAAGTTTCATTCCAT

CAATTACCCTCTGACTTTGT TCAGGGTGTTCAGTTAATTCTCCCATATGGAATGAAACTTCCAGACACCGTACTTTAGTTGCAT

CCACAAGAATTGAGTT      AGAT AACTTTTAAATAGCGCTAATATCAGAGTCAACATGGCTGTAGC  CAAGCTTAATTGCTGAATATAAT

AACTCAATTCTTGTGGGTT ATCTCTCTGATATTAGCGCTATTTAAAACATGTTGAGCTACAGCATTATATTCAGCAATTAAGCT

      AAGCCCAATAATAAGAGCA AGAAACAATGAAATAGCCCTTTAATTGCTCCTTTTGATAAGAGGTCATTTTTGCGGATGGCTT

GCTATTTCATTGTTTCT TGCTCTTATTATTGGGCTTCTAAGCCATCCGCAAAAATGACCTCTTATCAAAAGGAGCAATTAAAGG

CCTTTTTAAGAAAAGTAA      CCGA AGCCTATCTTAATTAGAGAGTAAATAGAGGTCAGGACTCCAAC      TACACTCGAACCAGACCGGAAGCAA

TTACTTTTCTTAAAAAGGGCT TCGGTAAGATAGCTATTTACTCTCTAATCCTGACCTGTTGGAGTTTGCTTCCGGTCTGGTTCG

      GCAGATAGCCGAACAAAGTTA CCAGAAGGAAACCGAGGAAGCCCGAAAGACTTCAAATATCGCGTTTTAATTCGAGCTTCAAAGTACACT      

CCTCGGTTTCCTTCTGG TAACTTTGTTCGGCTATCTGCCTTTGAAGCTCGAATTAAAACGCGATATTTGAAGTCTTTCGGGCTT

GAACTGGCATGATTAA      ACCCAAAAACGG AATAGGAAACGCAATAATAAGATTAAGCATCAAAAGCGGATTG      TACACTAGTCAGAAGCAAA

TTAATCATGCCAGTTCTTTTGGGTATT CCGTTATTATTGCGTTTCCTCTTAATCTTTTTGATGCAATCCGCTTTGCTTCTGACT

      GACTCCTTATTACGCAGTATGTTAGCA AACGTAGAAAATACATAGACCATAAATCAAAAATCAGGTCTTTACCCTGACTATTATTACACT      

TATGTATTTTCTACGTT TGCTAACATACTGCGTAATAAGGAGTCATAATAGTCAGGGTAAAGACCTGATTTTTGATTTATGGTC

AAAGAAACGCAAAGACAC      ACAT ATAAGGTGGCAAAAACGAGAATCATAACAGTTCAGGCTTTAAA  CACATTGAATCCCCCTCAAAT

GTGTCTTTGCGTTTCTTTTAT ATGTTGCCACCTTTATGATTCTCGTTTTCTGAACTGTTTAAAGCATTTGAGGGGGATTCAATG

      CACGGAATAAGTTTATTTTGT CACAATCAATAGAAAATGTTTAGACTGGATAGCGTCCAATACTGCGGAATCGTCATAAATA

ATTTTCTATTGATTGTG ACAAAATAAACTTATTCCGTGAATATTTATGACGATTCCGCAGTATTGGACGCTATCCAGTCTAAAC

AAGGGCGACATTCAAC      AAAGACAACAGC GCCAATTCATATGGTTTACAATAGTAAGGGTTTTTGCCAGAGG  AATTTGCAAAAGAAG

GTTGAATGTCGCCCTTTTGTCTTTGGC GCTGGTAAACCATATGAATTTTACTATTACCCCCTCTGGCAAAACTTCTTTTGCAAA

      CGATTGAGGGAGGGAAGGTAAATATTG ACGGAAATTATTCATTAGTTTACCAGACGACGATAAAAACCAAAATAGCGAGAGG

TAATGAATAATTTCCGT CAATATTTACCTTCCCTCCCTCAATCGAGCCTCTCGCTATTTTGGTTTTTATCGTCGTCTGGTAAAC

CCGACTTGAGCCATTTGG      ACCG TCAAATTATCTCATAACCCTCAAGGTGCAACACTAAGTAAGAG  CCAAAAGGAATTACGAGGCAT

CCAAATGGCTCAAGTCGGTGA CGGTGATAATTCACCTTGAGGGTTATGATAGTGTTGCTCTTACTATGCCTCGTAATTCCTTTT

      GAATTAGAGCCAGCAAAATCA CCAGTAGCACCATTACCTGAGATTTAGGAATACCACATTCAACTAATGCAGATACATAACG

GGTAATGGTGCTACTGG TGATTTTGCTGGCTCTAATTCGGCGTTATGTATCTGCATTAGTTGAATGTGGTATTCCTAAATCTCA

AAACCATCGATAGCAG      CACCAATGGAAA CGTCAAGGCCGAGTATTAGGATTCATCGGTAGAAATTATTACA      TACACTTAACGGAACAACA

CTGCTATCGATGGTTTCATTGGTGACG TTTCCGGCCTTGCTAATACTGATGAATCTTTCTACCTGTAATAATGTTGTTCCGTTA

      CACCGTAATCAGTAGCGACAGAATCAA GTTTGCCTTTAGCGTCACAGGACGTTGGGAAGAAAAATCTACGTTAATAAAACGAACTACACT      

TGACGCTAAAGGCAAAC TTGATTCTGTCGCTACTGATTACGGTGGTTCGTTTTATTAACGTAGATTTTTCTTCCCAACGTCCTG

GGCATTTTCGGTCATA      TTTC ATCAGCGCGTATTATACCAGTGACTGTACTGGCTCTTTTAAGA  AGATTGTGAATTACCTTATGCGA

TATGACCGAAAATGCCGAT GAAAACGCGCTACAGTCACTGGTATAATGAGCCAGTTCTTAAAATCGCATAAGGTAATTCACAAT

      GCCCCCTTATTAGCGTTTG CCATCTTTTCATAATCAGAACGAGTAGTAAATTGGGCTTGAGATGGTTTAATTTCAACTTTAA

ATTATGAAAAGATGG CAAACGCTAATAAGGGGGCGATTAAAGTTGAAATTAAACCATCTCAAGCCCAATTTACTACTCGTTCTG

CCGGAACCGCCTC      ACCAGAAC CAGAGCCAATCACCGGCTTGCCCTGACGAGAAACACCAATGAATAAGTCATTCAG  GTAAAGCTGC

GAGGCGGTTCCGGTGGTGGCTCTG GTTCCGGTGATTTTGGTGTTTCTCGTCAGGGCAAGCCTTATTCACTGAATGAGCAGCTTT

      CCTCAGAGCCGCCACCCTCAGAAC CGCCACCCTCAGAGCCACCACCCTCAAGAACCGGATATTCATTACCCAAATCAACGTA

GAGGGTGGTGGCTCTGAGGGTGGCG GTTCTGAGGGTGGCGGCTCTGAGGGTTACGTTGATTTGGGTAATGAATATCCGGTTCTT

AGCATTGA      CCGCCGCCACCA GAGGAACCACCGCCACCAGTAATCTTGACAGAGCCCATCAAGACTGACCTT      TACACTGCGCATAGGCTGG

TCAATGCTGGCGGCGGCTC TGGTGGTGGTTCTGGTGGCGGCTCTGTCAAGATTACTCTTGATGAAGGTCAGCCAGCCTATGCGC

      CAGGAGGTTGAGGCAGGTC AGACGATTGGCCTTGATATTCACAACCAACTTTGAAAGAGGACAGATGAACGGTGTACAGACCAGTACACT      

TTGTGAATATCAAGGCCAATCGTCT GACCTGCCTCAACCTCCTGCTGGTCTGTACACCGTTCATCTGTCCTCTTTCAAAGTTGG

CAGTCTCTGAATT      AGCGCCAG AATGGAACATTAAAGACTGAACAAATAAATCCTAACCGACGGTCAATCATAAGGG      TACACTGGCGCAGA

AATTCAGAGACTGCGCTTTCCATT CTGGCTTTAATGAGGATTTATTTGTTCAGTTCGGTTCCCTTATGATTGACCGTCTGCGCC

      TACCGTTCCAGTAAGCGTCATACA TGGCTTTTGATGATATGTGTCGAAATCCGCGACCTGCTCCATGTTACTTAGCCGGAACGATACACT      

TATCATCAAAAGCCA TGTATGACGCTTACTGGAACGGTATCGTTCCGGCTAAGTAACATGGAGCAGGTCGCGGATTTCGACACA

ACGGGGTC      AAGTTTTATGGT AATGAGTGTACTCGCCTGATAAATCAGTTGTATCAACGGAGATAAAGTACA      TACACTCCAAGCGCGAAAC

GACCCCGTTAAAACTTATT ACCAGTACACTCCTGATTTATCAGGCGATGATACAAATCTCCGTTGTACTTTGTTTCGCGCTTGG

      AGTGCCTTGAGTAACAGTG CCCGTATAAACAGTTAATGCCCCCTAATACACTAAAACACTCATCTTTGACCCCCAGCGATTATATACACT      

AGGGGGCATTAACTGTTTATACGGG CACTGTTACTCAAGGCACTTATAATCGCTGGGGGTCAAAGATGAGTGTTTTAGTGTATT

TATTAAGAGGCTG      AAAGTCTG AAACATGCCTATTATTTTCGGAAAGAGGCAAAAGGCCTAACCAACCTAAAACGAA  CGACGAAGGC

CAGCCTCTTAATACTTTCATGTTT CAGAATAATAGGTTCCGAAATAGGCCTTTTGCCTCTTTCGTTTTAGGTTGGTGCCTTCGT

      AGACTCCTCAAGAGAAGGATTAGG ATTAGCGGGGTTTTGTCATGAGGAAGTTTCCATTAAACGGGTAAAATACGTAATGCCA

CAAAACCCCGCTAAT CCTAATCCTTCTCTTGAGGAGTCTAGTGGCATTACGTATTTTACCCGTTTAATGGAAACTTCCTCATGA

CGAGAGGG      AGTGCCGTGCGG ATAAGTACCAGCTTTGAGGACTAAAGACTTTTCTCTACAGAGGGCAACGGC  ATCGGAACGAGGGTA

CCCTCTCGACGGCACTTAT CCGCCTGGTACTGAGAAAAGTCTTTAGTCCTCAAAGCCTCTGTAGCCGTTGCTACCCTCGTTCCG

      TTGATATAAGTATAGCCCG GAATAGGTGTATCACCGTACTCAGGCTTTTGCGGGATCGTCACCCTCAGCAGCGAAAGACAGC

CCTGAGTACGGTGATACACCTATTC CGGGCTATACTTATATCAAATGCTGTCTTTCGCTGCTGAGGGTGACGATCCCGCAAAAG

AGAACCGCCACCC      CCACCCTCAGAA CCGCCACCCTCTAGTACCGGTTAAAGGCCGAGGTTTGCAGGGACTGAGGCT  GATTCGGTCG

GGGTGGCGGTTCTGAGGGTGGCGG TTCTGAGGGTGGCGGTACTAAACCTCGGCCTTTAACTCCCTGCAAGCCTCAGCGACCGAA

      TCAGAGCCACCACCCTCATTTTCA GGGATAGCAAGCCCATGCGCCGACAATGACAACAACCATCGCCCACGCATAACCGATA

TGGGCTTGCTATCCC TGAAAATGAGGGTGGTGGCTCTGATATATCGGTTATGCGTGGGCGATGGTTGTTGTCATTGTCGGCGCA

TAACACTGAGTTTCGT      TGTA CCGGGAACCCATGATACCGATAGTATAAAACAGCTAATTTCTTTCGAGGTG  GGTATCAGCTTGCTT

ACGAAACTCAGTGTTACGG TACATGGGTTCCTATACTATCGGTATCAAGCTGTTTAAGAAATTCACCTCGAAAGCAAGCTGATA

      CACCAGTACAAACTACAAC GCCTGTAGCATTCCACAGACAGCCCAAAAAAAAGGCTCCAAAAGGAGCCTTTAATTGTATCGG

GGGCTGTCTGTGGAATGCTACAGGC GTTGTAGTTTGTACTGGTGAACCGATACAATTAAAGGCTCCTTTTGGAGCCTTTTTTTT

TTCCAGACGTTAGTACACT      TGTCGTCTAACGATCTAAAG TTTAATCTCCTCATAGTTAGCGTTTTCACGTTGAAAATAATTT  CGTTGCGAAT

CTAACGTCTGGAAAGACGACAAAA CTTTAGATCGTTACGCTAACTATGAGGAGATTTTCAACGTGAAAAAATTATTATTCGCAA

      TACACTTAAATGAATTTTCTGTATGGGATT TTGCTAAACAACTTTCAACAGTTTCAGCGGAGTGAGAATAGAAAGGAACAACTAAAGG

TTCCTTTAGTTGTTCCTTTCTATTCTCACTCCGCTGAAACTGTTGAAAGTTGTTTAGCAA AATCCCATACAGAAAATTCATTTA

TTTTTGTCTCTGTGTTCTTCTAGTCTCTTCTG
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AACCATCACCCAAATC      ACTACGTGGGCGATGG CCCTCAGGGCGAAAAACCGTCTAGACTCCAACGTCAAAG      TACACTATTAAAGAACGTG

GATTTGGGTGATGGTTCACGTAGTGGG CCATCGCCCTGATAGACGGTTTTTCGCCCTTTGACGTTGGAGTCCACGTTCTTTAAT

      AAGTTTTTTGGGGTCGAGGTGCCGTAA AGCACTAAATCGGAACCCTAGGTTGAGTGTTGTTCCAGTTTGGAACAAGAGTCCACTTACACT      

TAGGGTTCCGATTTAGTGCT TTACGGCACCTCGACCCCAAAAAACTTAGTGGACTCTTGTTCCAAACTGGAACAACACTCAACC

AAAGCCGGCGAACGTG      TGACGGGGTAGA GCTCCCCGATTAGCCGAGATAGAAGGGGAATAGCCAATCAAAA      TACACTAAAATCCCTTATA

CACGTTCGCCGGCTTTCCCCGTCAAGC TCTAAATCGGGGGCTCCCTTCTATCTCGGGCTATTCTTTTGATTTATAAGGGATTTT

      GCGAGAAAGGAAGGGAAGAAAGCGAAA GGAGCGGGCGCTAGGGCGCTGGCGAAAATCCTGTTTGATGGTGGTTCCGAAATCGGCTACACT      

AGCGCCCTAGCGCCCGCTCC TTTCGCTTTCTTCCCTTCCTTTCTCGCGCCGATTTCGGAACCACCATCAAACAGGATTTTCGCC

ACCACACCCGCCGCGC      GCGTAACC TGCTAGCGGTCACGCCCCCAGCAGGCAAGTGCTGGTTTG      TACACTAGTTGCAGCAAGCGGTCCACG

GCGCGGCGGGTGTGGTGGTTACGCGCA GCGTGACCGCTACACTTGCCTGCTGGGGCAAACCAGCGTGGACCGCTTGCTGCAACT

      TTAATGCGCCGCTACAGGGCGCGTACT ATGGTTGCTTTGACGAGCACCAACAGCTGATTGCCCTTCACCGCCTGGCCCTGAGAGTACACT      

GTGCTCGTCAAAGCAACCAT AGTACGCGCCCTGTAGCGGCGCATTAACTCTCAGGGCCAGGCGGTGAAGGGCAATCAGCTGTTG

CGGGAGCTAAACAGGA      AATCAGAGTCGT TAGTGCTTTCCGAGACGGGGTATAACGTCACCAGTTTTTCTTT      TACACTGCGCCAGGGTGGT

TCCTGTTTAGCTCCCGCTCTGATTCTA ACGAGGAAAGCACGTTATACCCCGTCTCACTGGTGAAAAGAAAAACCACCCTGGCGC

      GGCCGATTAAAGGGATTTTAGACAGGA ACGGTACGCCAGAATCCTGAGAAGCCAACGCGCGGGGAGAGGCGGTTTGCGTATTGGTACACT      

TTCTCAGGATTCTGGCGTACCGT TCCTGTCTAAAATCCCTTTAATCGGCCCCAATACGCAAACCGCCTCTCCCCGCGCGTTGGC

GAGTCTGTCC      AAAAGGCC ACCGAGTATCAGTGATTTTTATACATTAATGAATCGGTG      TACACTCAGTCGGGAAACCTGTCGTGCCAGCTG

GGACAGACTCTTTTACTCGGT GGCCTCACTGATTATAAAAACACCGATTCATTAATGCAGCTGGCACGACAGGTTTCCCGACTG

      ATCACGCAAATTAACCGTTGT AGCAATACTTCTTTGTGAGTGAGCTAACTCACATTAATTGCGTTGCGCTCACTGCCCGCTTTCTACACT      

CAAAGAAGTATTGCT ACAACGGTTAATTTGCGTGATGAAAGCGGGCAGTGAGCGCAACGCAATTAATGTGAGTTAGCTCACTCA

GCCTGAGTAGAAGAACTC      CATCACTTAGTAATAATGCCTAAATTCTGGGG      TACACTTAAAGTGTAAAGC

GAGTTCTTCTACTCAGGCAAGTGATGTTATTACTAATTTAGGCACCCCAGGCTTTACACTTTA

      AAACTATCGGCCTTGCTGGTAATATCCAGAACAATATTCCACACAACATACGAGCCGGAAGCATACACT      

ATATTGTTCTGGATATTACCAGCAAGGCCGATAGTTTTGCTTCCGGCTCGTATGTTGTGTGGA

ACGCTCATGG      CAGGAAAAATTG CAACGCCAGCCCACAATTACATCCGCTCCTGTGTGAAATTGTT      TACACTATCATGGTCATAGCTGTTT

CCATGAGCGTTTTTCCTGTTG CAATGGCTGGCGGTAATTGTGAGCGGATAACAATTTCACACAGGAAACAGCTATGACCATGAT

      AAATACCTACATTTTGACGCT CAATCGTCTGAAATGGAGCCTCCTCACAGTTGAGGATCCCCGGGTACCGAGCTCGAATTCGTATACACT      

CATTTCAGACGATTG AGCGTCAAAATGTAGGTATTTTACGAATTCGAGCTCGGTACCCGGGGATCCTCAACTGTGAGGAGGCTC

GTCACACGAC      ACCAATTCTTGG CAGTATTTACATCTTCGCGTCCGTGATGTGCCTGTCAGCACGCGTTTCTGC      TACACTTCATACCGGGG

GTCGTGTGACTGGTGAATCTG CCAATGTAAATAATCACGGACGCGAAGAACAGGCACGCGTGCTGGCAGAAACCCCCGGTATGA

      CAGTAATAAAAGGGACATTCT GGCCAACAGAGATAGAACCCTTCTGTGGTGCTGCGGCCAGAATG

GAAGGGTTCTATCTCTGTTGGCC AGAATGTCCCTTTTATTACTGCCGTGAAAACGGCCCGCCGCATTCTGGCCGCAGCACCACA

ATATTTTTGAATGGCT      CACAGACACGTAAGAATACG TGGCCTGAAAGCACTCTGATCACTGCGCGCCTGTG      TACACTATCCAGCGCAGTG

AGCCATTCAAAAATATTGTCTGTGCCA CGTATTCTTACGCTTTCAGGTCAGAGTGCACAGGCGCGCAGTGACACTGCGCTGGAT

      ATTAGTCTTTAATGCGCGAACTGATAG CCCTAAAACTGCCGGGTTACCTGCAGCCAGCGGTGCCGGTGCCCCCTGCATCAGACGTACACT      

GTTTTAGGG CTATCAGTTCGCGCATTAAAGACTAATCGTCTGATGCAGGGGGCACCGGCACCGCTGGCTGCAGGTAACCCGGCA

ACGAACCACCAGCAGA      AATACCGAAGAATCGCCATT AAAACGGCATCAATCGTTA      TACACTGTTCAGCA

TCTGCTGGTGGTTCGTTCGGTATTTTT AATGGCGATTCTGATGCCGTTAACGATTTGCTGAAC

      AGATAAAACAGAGGTGAGGCGGTCAGT ATTAACACCCGTCATAAACATCCCTTACACTGGTGTTACACT      

GGTGTTAAT ACTGACCGCCTCACCTCTGTTTTATCTACACCAGTGTAAGGGATGTTTATGACG

GAGAGCCAGCAGCAAA      GCCACGCTGCTGCCTGCAAC AGTGTTTCTTTGGGTAAAG      TACACTCTGGTAAT

TTTGCTGCTGGCTCTCAGCGTGGCACT GTTGCAGGCAGCAAAGAAACCTTTACCCATTACCAG

      TGAAAAATCTAAAGCATCACCTTGCTG AACCTCAAAATGAGCCGGGTCACTGTTGCCCTGCGGTACACT      

TTTGAGGTT CAGCAAGGTGATGCTTTAGATTTTTCACCGCAGGGCAACAGTGACCCGGCTCAT

TCTGGTCAGTTGGCAA      AATAAATCAACC CTCGGTTATCATTGCGCGGCGCCGGGC      TACACTACTCAATC

TTGCCAACTGACCAGATATTGATTGAG GGTTTGATAACCGCAACCGCGCCCGGCGGATTGAGT

      ATCAACAGTTGAAAGGAATTGAGGAAG GTCCAGCATCAGCGGGGTCATTGCAGGCGCTTTCGCTACACT      

C CTTCCTCAATTCCTTTCAACTGTTGATGCGAAAGCGCCTGCAATGACCCCGCTGATGCTGGA

CTTTAGGAGC      AAAATATGTGTTATCTGGCTGGAGCAGCTTACCAACCACG      TACACTGGTGGTGCCATCC

GCTCCTAAAGATATTTTAGATAACACCTCCAGCCGTAAGCTGGTTGCGTGGGATGGCACCACC

      ACTAACAACTAATAGATTAGAGCCGTCAATAGATAATGCAAGAATGCCAACGGCAGCACCGTCTACACT      

ATTATCTATTGACGGCTCTAATCTATTAGTTGTTAGTGACGGTGCTGCCGTTGGCATTCTTGC

TTTACAAACA      TATTAGACTTTAGAAGTTTGAGGAGTCAGCAGCAACCACA      TACACTTGGTGCTGGTCTG

TGTTTGTAAAGTCTAATACTTCTAAATCCTCAAATGTGGTTGCTGCTGACCAGACCAGCACCA

CGGCGGGCCGTTTTCACGGTACACT
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right lid

interface

Figure S3 – Design templates of the right side of the origami nanotube and of the right lid in its 
original version. 

The blue lines show the routing of the scaffolds p8064 with complementary staples in grey. The orange 

line (starting at helix 24) represents the staple that carries the target strand sequence as a 3’-overhang. 

Attractive helices ends with 2 nt recessions or extensions are marked with red or green circles, 

respectively. Yellow circles mark the repulsive helix ends with TACACT overhang. The blue circle in 

helix 64 marks the 3’ overhang of the target strand that protrudes inside the cavitiy of the tube. Red 

crosses are introduced as imaginary gaps for the graphical illustration. At the right side of the lid only 

repulive ends are present as shown in the first two lines. The design is based on a square lattice of DNA 

helices. 

 



 

 7 

 

Figure S4 - Analysis of the nanocage assembly. 

a) Analysis of nanocage assembly by agarose gel electrophoresis and subsequent ethidium bromid staining. 

Individual lanes contain (from left to right): a DNA size marker, the p8064 scaffold DNA, a tube monomer 

that contains only repulsive DNA ends at both sides, the tube monomer with interfaces for lid binding at 

either side (see Figure S1), dimers of the tube with either the left or the right lid and the full trimeric 

nanocage assembly (see legend). From the samples marked with a orange and a green box, TEM images 

are shown on the left. b) TEM overview image of the tube sample with interfaces for lid binding reveals 

only individual monomers but no oligomers. c) TEM overview image of the nanocage assembly sample 

revealing a highly efficient cage formation. Scales bars correspond to 100 nm. 
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Figure S5 – Visualizing the total DNA amount and stability of DNA tubes and cages in agarose gels 

of strand displacement experiments using ethidium bromide staining. 

After imaging the Cy3 or Cy5 fluorescence, the total DNA amount in the gels was visualized using ethidium 

bromide staining to verify an equal loading of tube and cage structures in all comparable lanes. Shown are 

the agarose gels for the displacement reactions between a) ssDNA invader and incumbent strands (see 

Figure 2), b) ssDNA invaders and streptavidin-conjugated incumbent strand (see Figure 3), c) streptavidin-

conjugated invaders and ssDNA incumbents (see Figure 4) and d) ssDNA invaders and BSA conjugated 

incumbent strands (see Figure 5). Note that the DNA content per lane is three times higher for the cages 

than for the tubes due to the addition of the lids. Additional, in b) a cut-off of an unpurified gel image 

detecting Cy5 fluorescence, to visualize the overlapping tube and streptavidin band is shown. 
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Figure S6 – Dimensions of streptavidin and BSA. 

a) Crystal structure of streptavidin (PDB: 3ry1) shown for two orthogonal directions with indicated 

dimensions of about 4.2 × 5.1 × 5.4 nm b) Crystal structures of bovine serum albumin (BSA, PDB: 4f5s) 

shown for two orthogonal directions with indicated dimensions of approximately 8.3 × 6.0 × 3.0 nm. Both 

structures were visualized using Pymol (The pymol molecular graphics system, version 2.0, Schrödinger, 

LLC: New York, 2020. http://www.pymol.org (accessed 2022-05-15)). 
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Figure S7 – TEM overview images of the DNA origami nanocages after incumbent loading and 2 h 

and 48 h after external addition of the invader. 

Each column shows a scheme of the reaction with the incumbent and invader strands used in this particular 

reaction. The TEM images show the nanocages after incumbent loading (top) as well as 2 h (middle) and 
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48 h (bottom) after external addition of the invader. Red arrows mark streptavidin-cargo molecules inside 

the origami nanocages. a) Displacement of streptavidin-conjugated incumbents inside the original cage 

version by ssDNA invaders (see Figure 3). The initially bound streptavidin-incumbents disappear upon 

strand displacement by the DNA invader addition due to their escape through the cage walls. b) 

Displacement of ssDNA-incumbents bound inside the original cage version by streptavidin-conjugated 

invaders (see Figure 4). Streptavidin molecules appear only slowly with time inside the nanocages.  c) 

Displacement of streptavidin-conjugated incumbent inside nanocage version 1 with tighter tube-lid 

connections by ssDNA invaders (see Figure 7). Some of the initially bound streptavidin-incumbents 

disappear upon DNA invader addition due to their escape through the cage walls. Compared to a), 

significantly more streptavidin molecules are retained inside the cages.  

 

 

Figure S8 – Analysis of the conjugation of BSA with ssDNA incumbents. 

Native polyacrylamide gel electrophoresis of the conjugation of BSA with the FAM-incumbent to visualize 

the complete removal of unbound incumbent by a 30 kDa Cut-Off filter (see Experimental). The lanes 

contain the FAM-labeled incumbent, the flow-through after the four different purification steps and the 

finally purified conjugated BSA sample. After the first two washing steps unbound FAM-incumbents are 

still visible (left gel which are not detected anymore after the third and fourth washing steps (right gel). 
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Figure S9 - Gaps at the tube-lid interface from consecutive repulsive DNA ends. 

The original tube-lid interface employs 24 repulsive DNA ends. Regions containing multiple consecutive 

repulsive DNA ends have been identified as preferred sites for the escape of larger cargo molecules (see 

simulation results in Figure 6). At these positions the DNA ends are rather flexible such that transient gaps 

for protein escape can be formed. Shown is the distribution of attractive (red and green) and repulsive DNA 

ends (yellow) of the tube interfaces (left scheme), together with a three-dimensional scheme (right) for the 

tube-lid docking, viewing the interface sides of the right lid and the right tube side. For the right scheme 

attractive staple overhangs are shown in green and repulsive overhangs in yellow. 
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Figure S10 - Cage assembly for interface comprising only attractive DNA ends with 2nt overhangs. 

a) Distribution of attractive DNA ends of the tube interfaces with 2 nt recessions (red) and 2nt overhangs 

(green). b) Monitoring the assembly of cages by agarose gel electrophoresis. The DNA is visualized by 

subsequent ethidium bromide staining. As samples, the scaffold, a repulsive tube with only repulsive DNA 

ends at the interfaces, as well as the tube and the two lids with the all-attractive interfaces and corresponding 

dimeric and trimeric mixtures are taken (see legend). Notably for the modified tube version, as well as the 

dimer and trimer samples large aggregate that became stuck inside the gel wells were formed. c) TEM 

image of the trimer sample revealing significant unspecific interactions between the lids (2) and tubes 

providing the formation of significantly longer cavities (3, 4). The scale bar corresponds to 100 nm. 
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Figure S11 - Assembly of nanocage versions 1, 2 and 3 with tighter tube-lid interfaces. 

a) Distribution of attractive (red and green) and repulsive (yellow) DNA ends of the tube interfaces, with 

16 repulsive DNA ends for interface of version 1, 18 repulsive ends for interface of version 2 and 22 

repulsive ends for interface for version 3. For these interfaces consecutive repulsive DNA ends were 
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avoided in contrast to the original design. Blue circles inside the tube indicate the target strand. b) Analysis 

of the cage assembly by agarose gel electrophoresis and subsequent ethidium bromide staining. Individual 

lanes contain (from left to right) a DNA size marker, the scaffold, the individual tube and lid monomers 

and corresponding dimeric and trimeric mixtures (see legend). For most monomers a single sharp band 

(particularly for the tubes, see orange box) is observed. Only for some lid monomers of version 2 and 

version 3 some non-specific multimer formation is observed. For the trimeric mixtures of the tube 

monomers with the two lids (green box) a single sharp band is obtained for all interface versions indicating 

a specific and efficient formation of nanocages. c) TEM images of the tube monomers with different 

interface versions revealing only little aggregate formation for version 1 and version 2, when heating the 

sample to 37 °C (as done during incumbent annealing). d) TEM images of the trimeric samples revealing 

highly efficient cage formation for all interface versions. The scale bars correspond to 100 nm. 
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6

  GCTTTGACGCTCAATCGTCTG

      TAAGTTTGAGTAACATTATCA

      ATCGCCAACATGTAATTTAGG

AGAAGGCTTATCCTACACT

  TACACTGGTATTCTAAGAA

      ACATTTGCCAGTTACAAAATA

      AGACGCAATAATAACGGAATA

    TATTGACGGAAATTATTCATT

AGCAAGGCCGGAAACGTACACT

  TACACTTCACCAATGAAACCAT

      AAATCCTGTTTGATGGT

CTGGTTTGCCCCAGCAGGCCA      

      AGAGGCGGTTT

GGCCAACGCGCGGAT      

      TAGTCTTTAATGCG

TACACTCCTGCAGCCAGCGGTGCCG

GGCATCAGATGCCGGGTTATACACT  

AATAAACACCTACACT  

TACACTGGAATCATAATTACTAGA

AAACGTACAGCGCCATGTTTACCAGTCCCTC      

GCTGTCTTGG      

AATGGTCAATAACGA      

GAACTGGCATGATTAACT      

TACACTACAGTTCAGAAAACGAGAA

TCCCCCTCAAATGCTTTAATACACT  

CCGACTTGAGCCATTTGGTACACT  

TACACTGAATTAGAGC

AAACCATCGATAGCAGAG      

AGGCTTTTGCAAACA      

CGGTGTACAGACCAGGCGCATAGGCTGGCCA      

AGCATTGATG      

ACGGGGTCAT      

AGTTTCCATTAAACGGGTAAAAG      

TATTAAGAGGCTGTACACT  

TACACTAGACTCCTCAAGA

TACACTACGGGAGTTAAAGGCC

CGGTCGCTGAGGCTTGTACACT  

GAGCCCCCGATTTAGAGCTTACACT      CCTAAAGGTCGG AACGCACTAAAGCCGTAAAGTCGAGGTTTTTTGGGAATCAAGTATCACCCACGTGAACCCCCA CTAGGCGATGGTCTATCAG      TACACTGGGCGAAAAACCG

AGCTCTAAATCGGGGGCTCCCTTTAGGGTT CCGATTTAGTGCTTTACGGCACCTCGACCCCAAAAAACTTGATTTGGGTGATGGTTCACGTAG TGGGCCATCGCCCTGATAGACGGTTTTTCGCCC

      TACACTTGACGGGGAAAGCCGGCGAACGTGGCGAGA AAGGAAGGGAAGAAAGCGAAAGGAGCGGGCGGGTTGAGTGTTGTTCCAGTTTGGAACAAGAGT CCACTATTAAAGAACGTGGACTCCAACGTCAAATACACT      

CGCCCGCTCCTTTCGCTTTCTTCCCTTCCTT TCTCGCCACGTTCGCCGGCTTTCCCCGTCATTTGACGTTGGAGTCCACGTTCTTTAATAGTGG ACTCTTGTTCCAAACTGGAACAACACTCAACC

CCACACCCGCC      CGTAACCACGCT GCGAGCGGTCAGCAAGTGTGCGCTGTAGCCCGAGATAGCTAGGCAAAAGAATTATAAATAAAT CCCAATCGGCAGGTTCCGA

GCGGCGGGTGTGGTGGTTACGCGC AGCGTGACCGCTACACTTGCCAGCGCCCTAGCTATCTCGGGCTATTCTTTTGATTTATAAGGG ATTTTGCCGATTTCGGAACCACCATCAAACAGGATTTTC

CTACAGGGCGC GTACTATGGTTGCTTTGACGAGCACGTATAACTGATTGCCCTTCACCGCCTGGCCCTGAGAGA GTTGCAGCAAGCGGTCCACG

TTATACGTGCTCGTCAAAGCAACCATAGTAC GCGCCCTGTAGCGGCGCATTAAGCGCCTGCTGGGGCAAACCAGCGTGGACCGCTTGCTGCAAC TCTCTCAGGGCCAGGCGGTGAAGGGCAATCAG

GCCGATTAAAGGGATTT      AACAGGAGGGAG CTATCAGAGCGCGTTAGAAGCTTTCCTAGACGGGCAACAGCGTCACCAGTGTTTCTTTTGGTG GTTGCGTATTGGGCGCCAG

TAAAATCCCTTTAATCGGCCTCCTGTTTAG CTCCCGCTCTGATTCTAACGAGGAAAGCACGCTGTTGCCCGTCTCACTGGTGAAAAGAAAAAC CACCCTGGCGCCCAATACGCAAACCGCCTCTCC

AATCCTGAGAA GTGTTTTTATAATCAGTGAGGCCACCGAGTAACTGCCCGCTTTCCAGTCGGGAAACCTGTCGT GCCAGCTGCATTAATGAATC

TACTCGGTGGCCTCACTGATTATAAAAACAC TTCTCAGGATTCTGGCGTACCGTTCCTGTCCCGCGCGTTGGCCGATTCATTAATGCAGCTGGC ACGACAGGTTTCCCGACTGGAAAGCGGGCAGT

TTCTTTGATTAAGCAATACCCGT TGTCAAATTAACCATCACGGAGTCTGTTTGCGTTGCGCTCAAACACATTAAAGCTAACTATGA GTGGGTGCCTAAAGCCTGGCGGAAGCATAAAGTGTA

ACTAATCAAAGAAGTATTGCTACA ACGGTTAATTTGCGTGATGGACAGACTCTTTGAGCGCAACGCAATTAATGTGAGTTAGCTCAC TCATTAGGCACCCCAGGCTTTACACTTTATGCTTCCGGC

  AGAATAACATCACTTGCCTGAGTAGA AGAACTCAAACTATCGGCCTTGCTGGTAATAATTCGTAATCATGGTCATAGCTGTTTCCTGTG TGAAATTGTTATCCGCTCACAATTCCACACAACATACGATA  

TATTACCAGCAAGGCCGATAGTTTGAGTTCT TCTACTCAGGCAAGTGATGTTATTTCGTATGTTGTGTGGAATTGTGAGCGGATAACAATTTCA CACAGGAAACAGCTATGACCATGATTACGAAT

CTCATGGAAATACCTACGAAAAACGGCAA CAGCAGCCATTATTACCGCAGAACAATGTACCGAGCTCGATCCATCCCCGGAGTTGAGGTCCT CACCGTGAGCCTTCGCGTCCGTGCCTGTTC

ATGTAGGTATTTCCATGAGCGTTTTTCCTG TTGCAATGGCTGGCGGTAATATTGTTCTGGATCGAGCTCGGTACCCGGGGATCCTCAACTGTG AGGAGGCTCACGGACGCGAAGAACAGGCACGCG

AAATGGATTAT TTACATTGGCAGATTCACCAGTCACACGACCCTGTGGTGCTGCGGCCAGAATGCGGCGGGCCG TTTTCACGGTCATACCGGGGGTTTCTGCCAGCAAT  

GGTCGTGTGACTGGTGAATCTGCCAATGTAA ATAATCCATTTCAGACGATTGAGCGTCAAATGCTGGCAGAAACCCCCGGTATGACCGTGAAAA CGGCCCGCCGCATTCTGGCCGCAGCACCACAG

TGGCCAACGGACATTCTAAAAGGCGCCTGTGCACTAGTAAGTCACTGCAGCGCAGTACGA TCCTGCATCAGGTGCCCCC

GCTTTCAGGTCAGAAGGGTTCTAT CTCTGTTGGCCAGAATGTCCCTTTTATTACTAGTGCACAGGCGCGCAGTGACACTGCGCTGGA TCGTCTGATGCAGGGGGCACCGGCACCGCTGGCTGCAGG

GCACAGACAAT ATTTTTGAATGGCTATTAGTCTTTAATGCGCCTTTGCTCGTCATAAACATCCCTTACACTGGT GTGTTCAGCAAATCGTTAAC

GCGCATTAAAGACTAATAGCCATTCAAAAAT ATTGTCTGTGCCACGTATTCTTACTAACCCGGCATCTGATGCCGTTAACGATTTGCTGAACAC ACCAGTGTAAGGGATGTTTATGACGAGCAAAG

AACCACCAGCAGAAACCGAACGTAAA AATATCGCCATCCTAAAACCTGATAGCTGGGTAAAGGTTTGAAGCTGGTAAGCCCTGCGCACT GTTGCGGTATGAGCCGGGTCGCCGGGCGCGGTT

TCTTCTGCTGGTGGTTCGTTCGGTATT TTTAATGGCGATGTTTTAGGGCTATCAGTTCAAACCTTTACCCATTACCAGCCGCAGGGCAAC AGTGACCCGGCTCATACCGCAACCGCGCCCGGCGGA

  CCTAAAACAGAGGTGAGGCGGTCAGTATT AACACCGCCTGCAACAGTGCCACGCTGATCCCACGCAACCAGCTTACGGCTGGAGGTGTCCAG CATCAGCGGGGTCATTGCAGGCGCTTTCGCACTCAAAA  

TCAGCGTGGCACTGTTGCAGGCGGTGTT AATACTGACCGCCTCACCTCTGTTTTATTGAGTGCGAAAGCGCCTGCAATGACCCCGCTGATG CTGGACACCTCCAGCCGTAAGCTGGTTGCGTGGGA

CACCTTGCTGAACCTCAAAAG CATAAAAATCTGAGCCAGCAGCAAATGTGGTGCCAACCGTCGGACGGCAGCGAATGCCAACCG CAACAGCAGCAGGTCTGGTAGAACGTCAGCGTGGTGCT

TTTGAGGTTCAGCAAGGTGATG CTTTAGATTTTTCATTTGCTGCTGGCTCTGGCACCACCGACGGTGCTGCCGTTGGCATTCTTG CGGTTGCTGCTGACCAGACCAGCACCACGCTGACGTTCTAC

  TTTATCAAACCCTCAATCAATATC TGGTCAGTTGGCAAATCCGTTCCGGCAAACGCGGTCCGTTTTTTCGTCTCGTCGCTGGCAGCC TCCGGCCAGAGCACATCCTCATAACGGAACGTGCCGGACTTAC  

GATTTGCCAACTGACCA GATATTGATTGAGGGTTTGATAAAGTCCGGCACGTTCCGTTATGAGGATGTGCTCTGGCCGGA GGCTGCCAGCGACGAGACGAAAAAACGGACCGCGTTTGCCGGAACG

TCTAAAATATCTTTAGTACACT      GAAGGTTAAATT GAGTTGAAAGGTGCAACAGATGCTGATGTTAAACGAGGGTAAAAGTGATGAGCAC AGGCGGCCTTTAAAAAGCCTCCCGTAA      TACACTCATCGACATAAAAAAA

CTAAAGATATTTTAGATAACCTTCCTC AATTCCTTTCAACTGTTGCAATCAGCATCGTTTAACTTTACCCTTCATCACTAAAGGCCGCCT GTGCGGCTTTTTTTACGGGATTTTTTTATGTCGATG

      TACACTGAGCACTAACAACTAATAGATTAGAGC CGTCAATAGATAATACATTTGAGGATTTAGAAGTATTAGAAACAGCGGATCAAACTTAAATTT CTGCTCATTTGCCGCCAGCAGTTGGGCGGTTGTGTATACACT      

CTAATACTTCTAAATCCTCAAATGTATTATCTATTGACG GCTCTAATCTATTAGTTGTTAGTGCTCTACACAACCGCCCAACTGCTGGCGGCAAATGAGCAG AAATTTAAGTTTGATCCGCTGTTT

GAACGTTATTAATTTTA      TTTG CCCTTAAATCCAACTCGTAAATTCGACTTACAAACAAAAGAGACGCAGACTCTCACGGAGATA GCTGGTGAAGGTTCTCCGT      AATTTGTGAGAGATAGACT

TTTAAAATTAATAACGTTCGGG CAAAGGATTTAATACGAGTTGTCGAATTGTTTGTAAAGTCTGCGTCTCTTTTTCCGTGAGAGC TATCCCTTCACCACGGAGAAAGTCTATCTCTCACAAATTCC

TTT TGCGGAACAAAGAAACCAAGCTTTCAGAGGTGGAGCCGCCACGGGAACGGATAACCTCACCGG AAACAATCGGCG

GGTTTCTTTGTTCCGCA AAATGATAATGTTACTCAAACTGGGACTGGTAAACATGGCGCTGTACGTTTCGCCGATTGTTT CCGGTGAGGTTATCCGTTCCCGTGGCGGCTCCACCTCTGAAAGCTT

TCCTGATTATCAGACATCATATGAAT TATGCCACCAGAAGGAGCGCGGCCAGTTAAAACGACGACGTTGCCCAGTCAAGGGTTTTTAAC GCCAAGTTGGGAGGCGATTGGGGATGTGCTGCA

CATCTGATAATCAGGAATATGATGATA ATTCCGCTCCTTCTGGTGGCACTGGCCGTCGTTTTACAACGTCGTGACTGGGAAAACCCTGGC GTTACCCAACTTAATCGCCTTGCAGCACATCCCCCT

  AAATGGCAATTCATCAATATAATCCTGAT TGTTTGGATTATACTTCTGAATAATGGAAGGGTTAGAACGCGCAACTGTTGGGAAGGGCGATC GGTGCGGGCCTCTTCGCTATTACGCCAGCTGGCGAAAT  

GTTCTAACCCTTCCATTATTCAGAAGTATAATCCAAACA ATCAGGATTATATTGATGAATTGCCATTTCGCCAGCTGGCGTAATAGCGAAGAGGCCCGCACC GATCGCCCTTCCCAACAGTTGCGC

AATTGCGTAGATTTTCAGGTACACT      ATAA AGAAAACAGAATGCACGTAAAATTATTCCATATCACGCCATTCAGGCTCTAGCGCCATTAGGC AAACGGAAACCTCTGGTGC      TACACTAGCCAGCTTTCCGGCACCGCT

CCTGAAAATCTACGCAATTTCT TTATTTCTGTTTTACGTGCAAATAATTTTGATATGGTAGAGCCTGAATGGCGAATGGCGCTTT GCCTGGTTTCCGGCACCAGAAGCGGTGCCGGAAAGCTGGCT

      TACACTTTTAACGTCAGATGAATATACA GTAACAGTACCTTTTACACGTTGGTGTAGATGGGCGCATCGTAACCGTGCATCTGCCAGTTTG AGGGGACGACGACAGTATCGGCCTCAGGAAGATCGCACTCCTACACT      

GTAAAAGGTACTGTTAC TGTATATTCATCTGACGTTAAAGGAGTGCGATCTTCCTGAGGCCGATACTGTCGTCGTCCCCT CAAACTGGCAGATGCACGGTTACGATGCGCCCATCTACACCAACGT

GATTGCTTTGAATAATTCGCCTATAA CGGGTCATCGGGAGAAACATGGGATAGGACCGTAAGGCGGATTGAACAAACCTCCGTGGTCGG ATTACAACCCGAGCGAGTACAACATTAAATGTG

GGTATTCAAAGCAATCAGGCGAATCCG TTATTGTTTCTCCCGATGACCTATCCCATTACGGTCAATCCGCCGTTTGTTCCCACGGAGAAT CCGACGGGTTGTTACTCGCTCACATTTAATGTTGAT

  GCAAGTTACAAAATCGCGCAGAGGCGAAT TATTCATTTCAATTACCTGAGCAAAAGAAGATGATGAAATTAACCAATAGGAACGCCATCAAA AATAATTCGCGTCTGGCCTTCCTGTAGCCAGCTTTCCC  

TTTCATCATCTTCTTTTGCTCAGGTAATTGAAATGAATA ATTCGCCTCTGCGCGATTTTGTAACTTGAAAGCTGGCTACAGGAAGGCCAGACGCGAATTATT TTTGATGGCGTTCCTATTGGTTAA

TTTGAATTACCTTTTTTAATT TCACATTTAACATTAATTAAAAACAAAACATCAAGATCAGCTCATTTTCAATTTGTTAATTAA ATTAATTCGCATTTGTTAAAAATTGTAAACGTTAATAT

TTAAAAAAGGTAATTCAAATGA AATTGTTAAATGTAATTAATTTTGTTTTCTTGATGTTTGAAAATGAGCTGATTTAACAAAAAT TTAATGCGAATTTTAACAAAATATTAACGTTTACAATTTAA

  CTTGGAAACAGTACATAAATCAAT ATATGTGAGTGAATAACTAATCGTAAAACTAGCATGTCAATCATATGTACCCCGGTTGATAAT CAGAAAAGCCCCAAAAACAGGAAGATTGTATAAGCAAATATAA  

GTTATTCACTCACATAT ATTGATTTATGTACTGTTTCCAATATTTGCTTATACAATCTTCCTGTTTTTGGGGCTTTTCTG ATTATCAACCGGGGTACATATGATTGACATGCTAGTTTTACGATTA

TAATTTTCCCTTAGCTATTAATATCG TCGTTCTGTAACGGCTTGCTCGATGAACAAGAGAAGGAGCAAAGAGAGTCTCATTGCCTATCA GGTCAAAGGCTGAGATCTAGTAGCTATTTTTGA

TTCTAAGGGAAAATTAATTAATAGCGA CGATTTACAGAAGCAAGCCGTTCATCGATTCTCTTGTTTGCTCCAGACTCTCAGGCAATGACC TGATAGCCTTTGTAGATCTCTCAAAAATAGCTACCC

  ATTCCTTGAAAACATAGCGATAGCTTAGA TTAAGACGCTGAGAAGAGTCAATAGTGAATTTATCAAAATCATAGGTCTACCATCAATATGAT ATTCAACCGTTCTAGCTGATAAATTAATGCCGGAGAGG  

AGACCTATGATTTTGATAAATTCACTATTGACTCTTCTCAGCGTCTTAA TCTAAGCTATCGCTATGTTTTCAAGGATCTCCGGCATTAATTTATCAGCTAGAACGGTTGAAT ATCATATTGATGGT

TATA TGTAAATGCTGATGCAAATCTATATAACCCGGCTTAGGTTGGGTTTTAACCTCAGTCAAATCGAGAGACTACCTTGCCG GAGATGAGAAAGCAAAAGGGTAATGTGTAGGTAAAGATT

TGGATTTGCATCAGCATTTACA TATAGTTATATAACCCAACCTAAGCCGGAGGTTAAAAAGGTAGTCTCTCGATTTGACTGTCTC CGGCCTTTCTCACCCTTTTGAATCTTTACCTACACATTACT

  AGATCGCAAGACAAAGAACGCGAG AAAACTTTTTCAAATATATTTTAGTACTTTTGCGGGAGAAGCCTTTATTTCAACGCAAGGATA AAAATTTTTAGAACCCTCATATATTTTAAATGCAATGCCTGAA  

ACTAAAATATATTTGAAAAAGTTTT CTCGCGTTCTTTGTCTTGCGATCAGGCATTGCATTTAAAATATATGAGGGTTCTAAAAATTTT TATCCTTGCGTTGAAATAAAGGCTTCTCCCGCAAAAGT

ATACCGACCGTGTTACACT      GGTTTGAAATTT AATTGACCTAATGTAATTAATTTCATCTTCGACCCAACATTATGTACCAAAAATCGGTTAAAG CTACAGAGCATTAAAGCCT      TACACTAATTAGCAAAATTAAGCAA

ACACGGTCGGTATTTCAAACCATT AAATTTAGGTCAGAAGATGAAATTAATTACAGGGTCATAATGTTTTTGGTACAACCGATTTAG CTTTATGCTCTGAGGCTTTATTGCTTAATTTTGCTAATT

      TACACTGATAAATAAGGCGTTAAATAAGAA TAAACACCGGAATCATAATTACTAGAAAAAGCCTGTTTAGTATCATAATTCTACTAATAGTAG TAGCATTAACATCCAATAAATCATACAGGCAAGGCAAAGTACACT      

TATGATACTAAACAGGCTTTTTCTAGTAATTATGATTCCGGTGTTTA TTCTTATTTAACGCCTTATTTATCCTTTGCCTTGCCTGTATGATTTATTGGATGTTAATGCTA CTACTATTAGTAGAAT

GAATCGCCATATTTAAC      TTAATTGAGTAG GGCGCTCAACAAAGCCAACCCAGTATAAATTCTTAATACAAAAGGTGGCATCATGCGTTGAGC TGATGGGGCGCTTTTCATT      GTTTAGCTATA

TTGTTAAATATGGCGATTCTCAATTAAGCC CTACTGTTGAGCGTTGGCTTTATACTGGTAAGAATTTGTATAACGCATGATGCCACCTTTTCA GCTCGCGCCCCAAATGAAAATATAGCTAAACAG

CAGAGGCATTT TCGAGCCAGTAATAAGAGAATATAAGTTGATTCCCAATTCTGCGAACGAGTAGATTTAGTTTG ACCATTAGATACATTTCGCA

TTATATTCTCTTATTACTGGCTCGA AAATGCCTCTGCCTAAATTACATGTTGGCGGTTATTGACCATTTGCGAAATGTATCTAATGGT CAAACTAAATCTACTCGTTCGCAGAATTGGGAATCAAC

ACGACAATAAATCCAGACGAATT CTGGGTAAAGTATAACAAGTACCGACAAAATCCATAGTTTCATTGTCTGGAAAGTACGGGCAA CTATTAAATATAACATGTTATATAATGCTGTAGCTC

TGTTTATTGTCGTCGTCTGGACAG AATTACTTTACCTTTTGTCGGTACTTGTTATATGGAATGAAACTTCCAGACACCGTACTTTAG TTGCATATTTAAAACATGTTGAGCTACAGCATTATATTC

  TTACATGTTCAGCTAATGCAGAACGC GCCTGTTTATCAACAATAGATAAGTCCTGAACAAGAAAAATAATATCAATTGCTCCTTTTGAT AAGAGGTCATTTTTGCGGATGGCTTAGAGCTTAATTGCTCA  

GATATTATTTTTCTTGTTCAGGACTTATCTATTGTTGATAAACAGGC GCGTTCTGCATTAGCTGAACATGTAGCAATTAAGCTCTAAGCCATCCGCAAAAATGACCTCTT ATCAAAAGGAGCAATT

TTCCAAGAACGGGTATTCCTTATCATGTC TTTTAATCGGCCCAATCAATGTAGAAATACGAGCACTAATTAGAGAGTACCTTTCCATCCAGG ATTGCAAACTCCAACAGGTCCAGACCGGAA

TTAATACCCGTTCTTGGAATGATAAGGAAA GACAGCCGATTATTGATTGGTTTCTACATGCTCGTAAATTAGGATGGAAAGGTACTCTCTAAT CCTGACCTGTTGGAGTTTGCTTCCGGTCTGGTT

  CTACCAAGTACCGCACTCATCGAGAACAAGCA AGCCGTTTTTATTTTCATCGTAGGAATTGCATCAAAAAGATTAAGAGGAAGCCCGAAAGACTT CAAATATCGCGTTTTAATTCGAGCTTCAAAGCGCG  

TCCTACGATGAAAATAAAAACGGCT TGCTTGTTCTCGATGAGTGCGGTACTTGGTCGCTTTGAAGCTCGAATTAAAACGCGATATTTG AAGTCTTTCGGGCTTCCTCTTAATCTTTTTGATGCAAT

TCAGATATAAGC AAACCAATAGCAGCGGATCATTACCGCGCAAGCAAATAGTCAGTGACTATTCTTTACCCATCA GGTAATCAAAATGACCATA

GGATAAGCCTTCTATATCTGATTT GCTTGCTATTGGGCGCGGTAATGATCCGCTTTGCTTCTGACTATAATAGTCAGGGTAAAGACC TGATTTTTGATTTATGGTCATTCTCGTTTTCTGAACTGT

CGCGAGGCGTT TTAGCGAACCTCCCGACTTGCGGGAGGTTTTGAAGCCTTAAATCAAGTCCAATACTGCGGAAT CGTCATAAATATTCATTGAA

CTTGATTTAAGGCTTCAAAACCTCCCGCAAGTCGGGAGGTTCGCTAA AACGCCTCGCGTTCTTAGAATACCTTAAAGCATTTGAGGGGGATTCAATGAATATTTATGACG ATTCCGCAGTATTGGA

AGCGTCTTTCCAGAGCC      CGCTAACGTTAC CAACCTGAATCAATTTTATCCAGCTACTTTTGCACATTAGTTGCTAAGACTGGATAGCGAATG TTTAATAGTAAGAGGGGGT      AAGTTTTGCCA

TAGGCTCTGGAAAGACGCTCGTTAGCGTTG GTAAGATTCAGGATAAAATTGTAGCTGGGTGCAAAATAGCAACTAATCGCTATCCAGTCTAAA CATTTTACTATTACCCCCTCTGGCAAAACTTCT

AACAGCCATAT TATTTATCCCAATCCAAATAAGAAAAGAGCAACACTATCATAACCCTCGTTTACCAGACGACG ATAAAAACCAAAATAGCGAG

TTTCTTATTTGGATTGGGATAAATA ATATGGCTGTTTATTTTGTAACTGGCAAATTTTGCAAAAGCCTCTCGCTATTTTGGTTTTTAT CGTCGTCTGGTAAACGAGGGTTATGATAGTGTTGCTCT

CCTTTACAGAATAGCAGAAAT GAAAACGTCAATTGTTTGAGGCATAGTACGATTTTGGAATTACCGCCAAAAAATG CAGATACATAAATTCAACTAATACCACTCATCAGTTGAGATTTAGG

CTCTGTAAAGGCTGCTATTTTC ATTTTTGACGTTAAACAAAAAATCGTACTATGCCTCGTAATTCCTTTTGGCGTTATGTATCTG CATTAGTTGAATGTGGTATTCCTAAATCTCAACTGATGAAT

  TCAGAATAACATAAAAACAGGGAA GCGCATTAGACGGGAGAATTAACTGAACACCCTTCAGGACGTTGGGAAGAAAAATCTACGTTA ATAAAACGAACTAACGGAACAACATTATTACAGGTAGAAAGGC  

AGGGTGTTCAGTTAATTCTCCCGTCTAATGCGC TTCCCTGTTTTTATGTTATTCTCTTTCTACCTGTAATAATGTTGTTCCGTTAGTTCGTTTTAT TAACGTAGATTTTTCTTCCCAACGTCCTGA

CCCACAAGAATTGAAGAGATAAATAT CAGGAGCGCTAGGGTAATTGTCAGACATTATACCAGGAACAAAAACTGGCTATTTTAAGTTAT GCGGAATTACCATCATTGTTAATTTCAACTTTA

ACTCAATTCTTGTGGGTTATCTCTCTG ATATTAGCGCTCAATTACCCTCTGACTTTGTTCCTGGTATAATGAGCCAGTTCTTAAAATCGC ATAAGGTAATTCACAATGATTAAAGTTGAAATTAAA

  ACTAAGCCCAATAATAAGAGCAAGAAACA ATGAAATAGCAATAGCTATCTTACCGAAGCCCTATTCAGTGAATAAGGCTTGCCCTGACGAGA AACACCAGAACGAGTAGTAAATTGGGCTTGAGATGGCC  

AGGGCTTCGGTAAGATAGCTATTGCTATTTCAT TGTTTCTTGCTCTTATTATTGGGCTTACCATCTCAAGCCCAATTTACTACTCGTTCTGGTGTT TCTCGTCAGGGCAAGCCTTATTCACTGAAT

CCAGAAGGAAACCGAGG      AAAG TTAAGCCGAACAAGCAGATCTCTTTTAAGAAAAGTCAAAGCTGCAACGTAAACCCAAATATTC ATTAACCGGAT      ACCTTCATCAAGAGTAATCTTGACAAG

TTCCTCGGTTTCCTTCTGGTAA CTTTGTTCGGCTATCTGCTTACTTTTCTTAAAAGAGCAGCTTTGTTACGTTGATTTGGGTAAT GAATATCCGGTTCTTGTCAAGATTACTCTTGATGAAGGTCA

CCC AAAAGAACTGGCATGATTAAGACTCCTTATTACTAAGGGAACCGAACTGACCAACTTTGAAAG AGGACAGATGAA

GTAATAAGGAGTCTTAATCATGCCAGTTCTTTT GGGTATTCCGTTATTATTGCGTGCCAGCCTATGCGCCTGGTCTGTACACCGTTCATCTGTCCT CTTTCAAAGTTGGTCAGTTCGGTTCCCTTA

ACATATAAAAGAAACGTACACT      AGGTGGCATACA TAAAAAATACAAAACGTAGAATCAGCAGTATGTTAGCACGGTCAGGCGCAGCCGGAACGTACT TAGCTCCATGTGCGACCTG      TACACTAATTGTGTCGAAATCC

CGTTTCTTTTATATGTTGCCACCTTTA TGTATGTATTTTCTACGTTTGCTAACATACTGCTGATTGACCGTCTGCGCCTCGTTCCGGCTA AGTAACATGGAGCAGGTCGCGGATTTCGACACAATT

      TACACTCAAAGACACCACGGAATAAGTTTATTT TGTCACAATCAATAGAAAATTCATATGGTTTACTTGACCCCCAGCGATTATACCAAGCGCGAA ACAAAGTACAACGGAGATTTGTATCATCGCCTGATATACACT      

GTAAACCATATGAATTTTCTATTGATTGTGACA AAATAAACTTATTCCGTGGTGTCTTTGTATCAGGCGATGATACAAATCTCCGTTGTACTTTGT TTCGCGCTTGGTATAATCGCTGGGGGTCAA

GAGGGAGGGAAGGTAAA      ACCG ATTGACATTCAAAAAGGGCTCTCAGCGCCAAAGACAACACTCATACACTAACAAAAGAAAAAG AGGCTAAAACG      ACGTAATGCCACTACGAAGGCACCAAC

TATTTACCTTCCCTCCCTCAAT CGGTTGAATGTCGCCCTTTTGTCTTTGGCGCTGAGATGAGTGTTTTAGTGTATTCTTTTGCCT CTTTCGTTTTAGGTTGGTGCCTTCGTAGTGGCATTACGTAT

AAA GGTGAATTATCACCGTCACCGACTTGAGCCATTGGTAGCAACGGCTACAGAGGCTTTGAGGAC TAAAGACTTTTTCATGAGGA

AATGGCTCAAGTCGGTGACGGTGATAATTCACC TTTAATGAATAATTTCCGTCAATTTACCCGTTTAATGGAAACTTCCTCATGAAAAAGTCTTTA GTCCTCAAAGCCTCTGTAGCCGTTGCTACC

TTACCATTAGCA CCATCACCAGTCAGCAAAAAACGAGTGGGAATTAGAGCATCGGAAGACAGCAGCAGCGACACC CTCGGGATCGTGCTTTTGC

CGTTTCCGGCCTTGCTAATGGTAATGG TGCTACTGGTGATTTTGCTGGCTCTAATTCCCACTCGTTCCGATGCTGTCTTTCGCTGCTGAG GGTGACGATCCCGCAAAAGCGGCCTTTAACTCCCTG

CGATAGCAGCA CCGTAATCAGTAGCGACAGAATCAAGTTTGCCTAGTTGCGCCGACAATGACAACAACCATCGC CCACGCATAACCGATATATT

AGGCAAACTTGATTCTGTCGCTACTGATTACGG TGCTGCTATCGATGGTTTCATTGGTGACAAGCCTCAGCGACCGAATATATCGGTTATGCGTGG GCGATGGTTGTTGTCATTGTCGGCGCAACT

TCGGTCATAGCCCCCTTGGCA TTTTTTTCATCGTAGCGCGGATTTAGCGTCAGACTTTGATACCTAAACAGCGAATTTCTTCGA GGTGCTTGCTTGGAGCCTTTAATTGTATCGGTTTATCA

ATAAGGGGGCTATGACCGAAAA TGCCGATGAAAACGCGCTACAGTCTGACGCTAAATCGGTATCAAGCTGTTTAAGAAATTCACC TCGAAAGCAAGCTGATAAACCGATACAATTAAAGGCTCCTT

  ATTAGCGTTTGCCATCTTTTCATA ATCAAAATCACCGGAACCAGAGCCACCACCGGAGAAAGGAACAACTAAAGGAATTGCGAATAA TAATTTTTTCACGTTGAAAATCTCCAAAAAAAAGGCTCCAATT  

TCCGGTGGTGGCTCTGGTTCCGGTGATTTTGAT TATGAAAAGATGGCAAACGCTATTGGAGCCTTTTTTTTGGAGATTTTCAACGTGAAAAAATTA TTATTCGCAATTCCTTTAGTTGTTCCTTTC

AGCCACCACCCTCAACCCTCAGAACC GCCACCCTCAGGAGCCGCCAGAATAACCGCCTCCCTCAGAGTGTTTCAGCGTTCAACAGAACA ACTTTTTGCTAGTATGGGATAAATGAATTTTCT

TCTGAGGGTGGTGGCTCTGAGGGTGGC GGTTCTGAGGGTGGCGGCTCTGAGGGAGGCGGTTATTCTCACTCCGCTGAAACTGTTGAAAGT TGTTTAGCAAAATCCCATACAGAAAATTCATTTACT

  TAGCCGCCACCAGAACCACCACCAGAGCC GCCGCCAGCATTGACAGGAGGTTGAGGCAGGTCAGCATTCCACAGACAGCCCTCATAGTTAGC GTAACGATCTAAAGTTTTGTCGTCTTTCCAGACGTTTC  

GACCTGCCTCAACCTCCTGTCAATGCTGGCGGC GGCTCTGGTGGTGGTTCTGGTGGCGGCAACGTCTGGAAAGACGACAAAACTTTAGATCGTTAC GCTAACTATGAGGGCTGTCTGTGGAATGCT

AGCCAGAATCTCATTAAATAA ATCACAAACAATGATATTCTGTAGACGATTGGCCTACAACGCCTACAAACTGTCACCAGGAGT TTCGTAACACTCATGTACCAGCAAGCCCAATAGGAACC

CCATTCTGGCTTTAATGAGGAT TTATTTGTTTGTGAATATCAAGGCCAATCGTCTACAGGCGTTGTAGTTTGTACTGGTGACGAA ACTCAGTGTTACGGTACATGGGTTCCTATTGGGCTTGCTAT

  TTAAAGCGCAGTCTCTGAATTTAC CGTTCCAGTAAGCGTCATACATGGCTTTACCGCCACCCTCAGAACCGCCACCCT CAGAACCGCCACCCTCAGAGCCACCACCCTCATTTTCAGGGCA  

CATCAAAAGCCATGTATGACGCTTACTGGAACG GTAAATTCAGAGACTGCGCTTTCCCTGAAAATGAGGGTGGTGGCTCTGAGGGTGGCGGTTCTG AGGGTGGCGGTTCTGAGGGTGGCGGTACTA

TGAGTAACAGTGCCCAGTGCCTACGG GGTCTGGTAATAAGTTTTACTCAGGAGGTTATACAGGAGTGTATCACCGTATAGGTGTACCCG GAAGTTGATATAAGTATAGGTGCCGTCGAGAGG

CGGGCACTGTTACTCAAGGCACTGACC CCGTTAAAACTTATTACCAGTACACTCCTGTATAACCTCCTGAGTACGGTGATACACCTATTC CGGGCTATACTTATATCAACCCTCTCGACGGCACTT

  AATATAAACAGTTAATGCCCCCTGCCTAT TTCGGAACCTATTATTCTGAAACATGAAAGTATTAAGAGGCTGAGACTCCTCAAGAGAAGGAT TAGGATTAGCGGGGTTTTGCTCAGTACCAGGCGGATTA  

ATCCGCCTGGTACTGAGCAAAACCCCGCTAATCCTA ATCCTTCTCTTGAGGAGTCTCAGCCTCTTAATACTTTCATGTTTCAGAATAATAGGTTCCGAA ATAGGCAGGGGGCATTAACTGTTTATA

TTGATGTAG

63

62

61

60

59

58

57

56

55

54

53

52

51

50

49

48

47

46

45

44

43

42

41

40

39

38

37

36

35

34

33

32

31

30

29

28

27

26

25

24

23

22

21

20

19

18

17

16

15

14

13

12

11

10

9

8

7

6

5

4

3

2

1

0

64

82

81

80

79

78

77

76

75

74

73

72

71

70

69

68

67

66

65

64

63

62

61

60

59

58

57

56

55

54

53

52

51

50

49

48

47

46

45

44

43

42

41

40

39

38

37

36

35

34

33

32

31

30

29

28

27

26

25

24

23

22

21

20

19

18

17

16

15

14

13

12

11

10

9

8

7

6

5

4

3

2

1

0

TTTTTGTCTCTGTGTTCTTCTAGTCTCTTCTG

CGAACTGATAG CCCTAAAACTGCCGGGTTACCTGCAGCCAGCGGTGCCGGTGCCCCCTGCATCAGACG      

GTTTTAGGG CTATCAGTTCGCGCATTAAAGACTAATCGTCTGATGCAGGGGGCACCGGCACCGCTGGCTGCAGGTAACCCGGCA

ACGAACCACCAGCAGATACACT      AATACCGAAGAATCGCCATT AAAACGGCATCAATCGTTA      GTTCAGCA

TCTGCTGGTGGTTCGTTCGGTATTTTT AATGGCGATTCTGATGCCGTTAACGATTTGCTGAAC

      TACACTAGATAAAACAGAGGTGAGGCGGTCAGT ATTAACACCCGTCATAAACATCCCTTACACTGGTGT      

GGTGTTAAT ACTGACCGCCTCACCTCTGTTTTATCTACACCAGTGTAAGGGATGTTTATGACG

GAGAGCCAGCAGCAAATACACT      GCCACGCTGCTGCCTGCAAC AGTGTTTCTTTGGGTAAAG      CTGGTAAT

TTTGCTGCTGGCTCTCAGCGTGGCACT GTTGCAGGCAGCAAAGAAACCTTTACCCATTACCAG

      TACACTTGAAAAATCTAAAGCATCACCTTGCTG AACCTCAAAATGAGCCGGGTCACTGTTGCCCTGCGG      

TTTGAGGTT CAGCAAGGTGATGCTTTAGATTTTTCACCGCAGGGCAACAGTGACCCGGCTCAT

TCTGGTCAGTTGGCAATACACT      AATAAATCAACC CTCGGTTATCATTGCGCGGCGCCGGGC      ACTCAATC

TTGCCAACTGACCAGATATTGATTGAG GGTTTGATAACCGCAACCGCGCCCGGCGGATTGAGT

      TACACTATCAACAGTTGAAAGGAATTGAGGAAG GTCCAGCATCAGCGGGGTCATTGCAGGCGCTTTCGC      

C CTTCCTCAATTCCTTTCAACTGTTGATGCGAAAGCGCCTGCAATGACCCCGCTGATGCTGGA

CTTTAGGAGCTACACT      AAAATATGTGTTATCTGGCTGGAGCAGCTTACCAACCACG      GGTGGTGCCATCC

GCTCCTAAAGATATTTTAGATAACACCTCCAGCCGTAAGCTGGTTGCGTGGGATGGCACCACC

      TACACTACTAACAACTAATAGATTAGAGCCGTCAATAGATAATGCAAGAATGCCAACGGCAGCACCGTC      

ATTATCTATTGACGGCTCTAATCTATTAGTTGTTAGTGACGGTGCTGCCGTTGGCATTCTTGC

TTTACAAACATACACT      TATTAGACTTTAGAAGTTTGAGGAGTCAGCAGCAACCACA      TGGTGCTGGTCTG

TGTTTGTAAAGTCTAATACTTCTAAATCCTCAAATGTGGTTGCTGCTGACCAGACCAGCACCA

      TACACTATTCGACAACTCGTATTAAATCCTTTGCCCGAACGTTCGTGCCGGACTTGTAGAACGTCAGCG      

AACGTTCGGGCAAAGGATTTAATACGAGTTGTCGAATCGCTGACGTTCTACAAGTCCGGCACG

GTAACATTATCATTTTGCTACACT      AAGTTTGAAATTTTAAACGGAAATTCCTCATA      GGCCAGAGCACAT

GCAAAATGATAATGTTACTCAAACTTTTAAAATTAATTTCCGTTATGAGGATGTGCTCTGGCC

      TACACTGGAACAAAGAAACCACCAGAAGGAGCGGAATTATCATTTTTCGTCTCGTCGCTGGCAGCCTCC      

ATGATAATTCCGCTCCTTCTGGTGGTTTCTTTGTTCCGGAGGCTGCCAGCGACGAGACGAAAA

AATTCATCAAGC  ATGATGGC CAGTTATATTCCTGAAACGCGGTCCGTTCATTTCCGGCAGATTGCCG      GGTAAAGTTAAACGATGCT

TTGATGAATTGCCATCATCTG ATAATCAGGAATATGAACGGACCGCGTTTGCCGGAACGGCAATCAGCATCGTTTAACTTTACC

TAATCCTGATTGTTTGGAT TATACTTCTGAATAATGGAAGGGCCCGTAAAAAAAGCCGCACAGGCGGCCTTTAGTGATGAAG      

CCCTTCCATTATTCAGAAGTATA ATCCAAACAATCAGGATTATACTTCATCACTAAAGGCCGCCTGTGCGGCTTTTTTTACGGG

AAACAGAAATAAAGAACG  TGCACGTACATATCAAAATT ATTGAACCTACGACATAAAAAAATTTATGTACATC      AGTTGGGCGGTTG

TTCTTTATTTCTGTTTTACGTGCAAAT AATTTTGATATGGTAGGTTCTAAATTTTTTTATGTCGATGTACACAACCGCCCAACT

TGCGTAGATTTTCAGGTTTAACGTC AGATGAATACGCAGAAACAGCGGATCAAACTTAAATTTCTGCTCATTTGCCGCCAGC      

TATTCATCT GACGTTAAACCTGAAAATCTACGCAATGCTGGCGGCAAATGAGCAGAAATTTAAGTTTGATCCGCTGTTTCTGCG

CATCGGGAGAAACAATTACACT      ACCTTTTATAAC AGTAGATACAGGGAAAAAGTCACGCTCAAGGGATACCGTGGTG      AGATAGACTTTCT

ATTGTTTCTCCCGATGTAAAAGGTACT GTTACTGTATCTCTTTTTCCGTGAGAGCTATCCCTTCACCACGGAGAAAGTCTATCT

      TACACTAACGGATTCGCCTGATTGCTTTGAATA CCAAGTTACATCGGCGAAACGTACAGCGCCATGTTTACCAGTCCCGGAATTTGTGAG      

GTAACTTGG TATTCAAAGCAATCAGGCGAATCCGTTCTCACAAATTCCGGGACTGGTAAACATGGCGCTGTACGTTTCGCCGAT

TATTCATTTCAATTACTACACT      AGGCGAATACAAAAATCGCG CAGCACCGGAAACCTGATA      CGGGAACG

GTAATTGAAATGAATAATTCGCCTCTG CGCGATTTTTGTTTCCGGTGAGGTTATCCGTTCCCG

      TACACTCTGAGCAAAAGAAGATGATGAAACAAA CATCAAGAAGCCAAGCTTTCAGAGGTGGAGCCGCCA      

TTCTTGATG TTTGTTTCATCATCTTCTTTTGCTCAGTGGCGGCTCCACCTCTGAAAGCTTGGC

ACAATTTCATTTGAATTACACT      TACATTTAAGTAACAAAATT AATGGCCCGACTTGTAAAATCACGACGTTTCCCAG      GTAACGCCAGGGT

ATTCAAATGAAATTGTTAAATGTAATT AATTTTGTTACTGGCCGTCGTTTTACAACGTCGTGACTGGGAAAACCCTGGCGTTAC

      TACACTTACCTTTTTTAATGGAAACAGTACATA AATCAATATATGTGAGTGAATAAGAAAGGGGGATGTGCTGCAAGGCGATTAAGTTGG      

TTATTCACTCACATATATTGATT TATGTACTGTTTCCATTAAAAAAGGTACCAACTTAATCGCCTTGCAGCACATCCCCCTTTC

TTCCCTTAGATACACT      AATTCGCT ATTAATTTCGTTAAATGCTTCTGTACGCCAGCTGGCCCTTTCGCTAT      GGCGATCGGTGCGGGCCTC

TCTAAGGGAAAATTAATTAAT AGCGACGATTTACAGAAGCAAGGGCCAGCTGGCGTAATAGCGAAGAGGCCCGCACCGATCGCC

      TACACTATCCTTGAAAACATAGCGATA GCTTAGATTAAGACGCTGAGAAGAGGCGCCATTCGCCATTCAGGCTGCGCAACTGTTGGGAAG      

CTCTTCTCAGCGTCTTAATCTAAGC TATCGCTATGTTTTCAAGGATCTTCCCAACAGTTGCGCAGCCTGAATGGCGAATGGCGC

ACTACCTTTTTACACT      AGAGTCTG AGGTCATTATCAAAAAAATCAATAGTGAATTGTGCCGGAAACCAGGCCGCTTCTG      CTTTCCGGCAC

AAAAGGTAGTCTCTCAGACCT ATGATTTTGATAAATTCACTATTGATTTGCCTGGTTTCCGGCACCAGAAGCGGTGCCGGAAAG

      TACACTTAACCTCCGGCTTAGGTTGGG TTATATAACTATATGTAAATGCTGACGACAGTATCGGCCTCAGGAAGATCGCACTCCAGCCAG      

TCAGCATTTACATATAGTTATATAA CCCAACCTAAGCCGGAGGTTACTGGCTGGAGTGCGATCTTCCTGAGGCCGATACTGTCG

CGAGAAAACTTTTTCAAATACACT      AAGA ACGGCAAGACACGATGCAAATCCAATCTGAGGGGATGCCAGTTCGTGCATC      CGCATCGTAAC

TTTGAAAAAGTTTTCTCGCGT TCTTTGTCTTGCGATTGGATTTGCATCGTCCCCTCAAACTGGCAGATGCACGGTTACGATGCG

      TACACTTATATTTTAGTTAATTTCATC TTCTGACCTAAATTTAATGGTTTGATTGACCGTAATGGGATAGGTCACGTTGGTGTAGATGGG      

TCAAACCATTAAATTTAGGTCAGAA GATGAAATTAACTAAAATATACCCATCTACACCAACGTGACCTATCCCATTACGGTCAA

TAAGTAAAAAGG CGTAAATTGATACCGTGGGAAATACCGCAAACGGCCGTGGGAATCTCGGAT      AACAACCCGTC

GGTGTTTATTCTTATTTAACG CCTTATTTATCACACGGTCGGTATTTCCGCCGTTTGTTCCCACGGAGAATCCGACGGGTTGTT

AAA AGCCTGTTTAGTATCATATGCGTTCCTGTAGCCAGCTTTCATCAACATTAAATGTGAGCGAGT      

ACGCATATGATACTAAACAGGCT TTTTCTAGTAATTATGATTCCACTCGCTCACATTTAATGTTGATGAAAGCTGGCTACAGGA

AACAGTAGGGCTTTC  CAACGCTCTTACCAGTATAA AGCCTGGCCTTATACAAATTCAAAATAATTCGCGTCGCCATCA      AATAGGAA

AAGCCCTACTGTTGAGCGTTGGCT TTATACTGGTAAGAATTTGTATAAGGCCAGACGCGAATTATTTTTGATGGCGTTCCTATT

TTGAGAATCGCCATATTTAACA ACGCCAACATGTAATTTAGGTTCGCATTAAATTTTTGTTAAATCAGCTCATTTTTTAACC      

CCTAAATTACATGTTGGCGT TGTTAAATATGGCGATTCTCAATTGGTTAAAAAATGAGCTGATTTAACAAAAATTTAATGCGAA

TATAAAGTGT  TAAGAGAAGCCAG TAATGTTAAAACAGAGGCATTTTCGATAATATTTGTAAACGTTTTAAATT      GTATAAGCAAATA

ACTTTATATTCTCTTATTA CTGGCTCGAAAATGCCTCTGTTTTAACAAAATATTAACGTTTACAATTTAAATATTTGCTTATAC

CGACAAAAGGTAAAGTA ATTCTGTCCAGACGACGACATGTACCCCGGTTGATAATCAGAAAAGCCCCAAAAACAGGAAGATT      

TGTCGTCGTCTGGACAGAAT TACTTTACCTTTTGTCGGTAATCTTCCTGTTTTTGGGGCTTTTCTGATTATCAACCGGGGTACA

GCCTGTTTATCAATACACT      CAGAACGCCATGTTCAGCTA ATGTCATAATAAACAACAACGTAAAACTAGCATGTACGGTAAT      ATCGATGA

TTGATAAACAGGCGCGTTCTGCAT TAGCTGAACATGTTGTTTATTATGATTGACATGCTAGTTTTACGATTACCGTTCATCGAT

CTGAACAAGAA AAATAATATCCCATCCTAATCTATCAGGTCATTGCCTGAGAGTCTGGAGCAAACAAGAGA      

ATTAGGATGGGATATTATTT TTCTTGTTCAGGACTTATCTATTGTCTCTTGTTTGCTCCAGACTCTCAGGCAATGACCTGATAG

AATAATCGACCA ATCATGTAGAATACAAAGGTTACGAGCGATCGAGACTATTTTTGAGGGTAG      AATTAATGCCGGA

AAGACAGCCGATTATTGAT TGGTTTCTACATGCTCGTAACCTTTGTAGATCTCTCAAAAATAGCTACCCTCTCCGGCATTAATT

      CTTATCATTCCAAGAAC GGGTATTAAACCAAGTACCGCAGTCAAATCACCATCAATATGATATTCAACCGTTCTAGCTGATA      

CGGTACTTGGTTTAATACCC GTTCTTGGAATGATAAGGATATCAGCTAGAACGGTTGAATATCATATTGATGGTGATTTGACTG

TTTCATCGTAGGAAG  GTTTTTATGCAA GCCGAGAACAAGCCGGAGACACTCATCCAAAAGGGTGAGAAAGTAAAGATT      TGTGTAGG

TCCTACGATGAAAATAAAAACGGC TTGCTTGTTCTCGATGAGTGTCTCCGGCCTTTCTCACCCTTTTGAATCTTTACCTACACA

CATTACCGCGCCCAATAGCAAG CAAATCAGATATAGAAGGCTTTTAGAACCCTCATATATTTTAAATGCAATGCCTGAGTAA      

AGCCTTCTATATCTGATTTG CTTGCTATTGGGCGCGGTAATGATTTACTCAGGCATTGCATTTAAAATATATGAGGGTTCTAAA

AGCGAACCTACACT      GGCGTTTTAACG CGAAAATTTATCCGGTATTCTAAGTAACGCAAGGATATTTCAAGAAGCCTT      TACTTTTGCGGGA

GGTTCGCTAAAACGCCTCG CGTTCTTAGAATACCGGATAAATTTTTATCCTTGCGTTGAAATAAAGGCTTCTCCCGCAAAAGTA

      TACACTTCCCGACTTGCGGGAGGTT TTGAAGCCTTAAATCAAGATGCATAAAGCTAAATCGGTTGTACCAAAAACATTATGACCCTGTAA      

ATCTTGATTTAAGGCTTCAA AACCTCCCGCAAGTCGGGATTACAGGGTCATAATGTTTTTGGTACAACCGATTTAGCTTTATGC

ATCCTGAATCTTAAT  ACAATTTTCCCA GCTATTTTGCAGCCTCAGATAGTTGCTGCAATAAAAAAATTAAGAATTAGC      AAGGCAAA

TAAGATTCAGGATAAAATTGTAGC TGGGTGCAAAATAGCAACTATCTGAGGCTTTATTGCTTAATTTTGCTAATTCTTTGCCTT

AACGCTAACGAGCGTCTTTCCA GAGCCTAATTTGCCAGTTACCTAATAGTAGTAGCATTAACATCCAATAAATCATACAGGC      

GTAACTGGCAAATTAGGCTC TGGAAAGACGCTCGTTAGCGTTGGGCCTGTATGATTTATTGGATGTTAATGCTACTACTATTAG

CAAATAAGTT  TCCCAATCTTAT TTAAAACAGCCATACAATTCTAAAAATGGTGGCATGGGCGCGAGCTGAAAA      ATATTTTCATTTG

CTTATTTGGATTGGGATAA ATAATATGGCTGTTTATTTTTAGAATTGATGCCACCTTTTCAGCTCGCGCCCCAAATGAAAATAT

ACGATTTTTTGTTTAAC GTCAAAAATGAAAATAGCAGTGACCATTAGATACATTTCGCAAATGGTCAATAACCTGTTTAGCT      

CTGCTATTTTCATTTTTGAC GTTAAACAAAAAATCGTTTAGCTAAACAGGTTATTGACCATTTGCGAAATGTATCTAATGGTCA

AAGCGCATTAGACGG  AAACAGGGAACA TAAGAGAGAATATTTAGTTCCTTTACATTCTGCGAACGAGTAGATTCCCAA      AACAGTTG

GTCTAATGCGCTTCCCTGTTTTTA TGTTATTCTCTCTGTAAAGGAACTAAATCTACTCGTTCGCAGAATTGGGAATCAACTGTT

GAGAATTAACTGAACACCCTGA ACAAAGTCAGAGGGTAATTGATGCAACTAAAGTACGGTGTCTGGAAGTTTCATTCCATAT      

CAATTACCCTCTGACTTTGT TCAGGGTGTTCAGTTAATTCTCCCATATGGAATGAAACTTCCAGACACCGTACTTTAGTTGCAT

CCACAAGAATTGAGTTAG  AGAT AACTTTTAAATAGCGCTAATATCAGAGTCAACATGGCTGTAGC      AGCTTAATTGCTGAATATAAT

AACTCAATTCTTGTGGGTT ATCTCTCTGATATTAGCGCTATTTAAAACATGTTGAGCTACAGCATTATATTCAGCAATTAAGCT

GCCCAATAATAAGAGCA AGAAACAATGAAATAGCCCTTTAATTGCTCCTTTTGATAAGAGGTCATTTTTGCGGATGGCTTAG      

GCTATTTCATTGTTTCT TGCTCTTATTATTGGGCTTCTAAGCCATCCGCAAAAATGACCTCTTATCAAAAGGAGCAATTAAAGG

CCTTTTTAAGAAAAGTAATACACT      CCGA AGCCTATCTTAATTAGAGAGTAAATAGAGGTCAGGACTCCAAC      CGAACCAGACCGGAAGCAA

TTACTTTTCTTAAAAAGGGCT TCGGTAAGATAGCTATTTACTCTCTAATCCTGACCTGTTGGAGTTTGCTTCCGGTCTGGTTCG

      TACACTGCAGATAGCCGAACAAAGTTA CCAGAAGGAAACCGAGGAAGCCCGAAAGACTTCAAATATCGCGTTTTAATTCGAGCTTCAAAG      

CCTCGGTTTCCTTCTGG TAACTTTGTTCGGCTATCTGCCTTTGAAGCTCGAATTAAAACGCGATATTTGAAGTCTTTCGGGCTT

ACCCAAAAACGG AATAGGAAACGCAATAATAAGATTAAGCATCAAAAGCGGATTG      AGTCAGAAGCAAA

TTAATCATGCCAGTTCTTTTGGGTATT CCGTTATTATTGCGTTTCCTCTTAATCTTTTTGATGCAATCCGCTTTGCTTCTGACT

      CTCCTTATTACGCAGTATGTTAGCA AACGTAGAAAATACATAGACCATAAATCAAAAATCAGGTCTTTACCCTGACTATTAT      

TATGTATTTTCTACGTT TGCTAACATACTGCGTAATAAGGAGTCATAATAGTCAGGGTAAAGACCTGATTTTTGATTTATGGTC

AAAGAAACGCAAAGACACGA  ACAT ATAAGGTGGCAAAAACGAGAATCATAACAGTTCAGGCTTTAAA      CATTGAATCCCCCTCAAAT

GTGTCTTTGCGTTTCTTTTAT ATGTTGCCACCTTTATGATTCTCGTTTTCTGAACTGTTTAAAGCATTTGAGGGGGATTCAATG

CGGAATAAGTTTATTTTGT CACAATCAATAGAAAATGTTTAGACTGGATAGCGTCCAATACTGCGGAATCGTCATAAATATT      

ATTTTCTATTGATTGTG ACAAAATAAACTTATTCCGTGAATATTTATGACGATTCCGCAGTATTGGACGCTATCCAGTCTAAAC

AAGGGCGACATTCAACAA  AAAGACAACAGC GCCAATTCATATGGTTTACAATAGTAAGGGTTTTTGCCAGAGG      TTTGCAAAAGAAG

GTTGAATGTCGCCCTTTTGTCTTTGGC GCTGGTAAACCATATGAATTTTACTATTACCCCCTCTGGCAAAACTTCTTTTGCAAA

ATTGAGGGAGGGAAGGTAAATATTG ACGGAAATTATTCATTAGTTTACCAGACGACGATAAAAACCAAAATAGCGAGAGGCT      

TAATGAATAATTTCCGT CAATATTTACCTTCCCTCCCTCAATCGAGCCTCTCGCTATTTTGGTTTTTATCGTCGTCTGGTAAAC

ACCG TCAAATTATCTCATAACCCTCAAGGTGCAACACTAAGTAAGAG      AAAAGGAATTACGAGGCAT

CCAAATGGCTCAAGTCGGTGA CGGTGATAATTCACCTTGAGGGTTATGATAGTGTTGCTCTTACTATGCCTCGTAATTCCTTTT

CAGCAAAATCA CCAGTAGCACCATTACCTGAGATTTAGGAATACCACATTCAACTAATGCAGATACATAACGCC      

GGTAATGGTGCTACTGG TGATTTTGCTGGCTCTAATTCGGCGTTATGTATCTGCATTAGTTGAATGTGGTATTCCTAAATCTCA

CACCAATGGAAA CGTCAAGGCCGAGTATTAGGATTCATCGGTAGAAATTATTACA      TAACGGAACAACA

CTGCTATCGATGGTTTCATTGGTGACG TTTCCGGCCTTGCTAATACTGATGAATCTTTCTACCTGTAATAATGTTGTTCCGTTA

      CCGTAATCAGTAGCGACAGAATCAA GTTTGCCTTTAGCGTCACAGGACGTTGGGAAGAAAAATCTACGTTAATAAAACGAAC      

TGACGCTAAAGGCAAAC TTGATTCTGTCGCTACTGATTACGGTGGTTCGTTTTATTAACGTAGATTTTTCTTCCCAACGTCCTG

GGCATTTTCGGTCATAAT  TTTC ATCAGCGCGTATTATACCAGTGACTGTACTGGCTCTTTTAAGA      ATTGTGAATTACCTTATGCGA

TATGACCGAAAATGCCGAT GAAAACGCGCTACAGTCACTGGTATAATGAGCCAGTTCTTAAAATCGCATAAGGTAATTCACAAT

CCCCTTATTAGCGTTTG CCATCTTTTCATAATCAGAACGAGTAGTAAATTGGGCTTGAGATGGTTTAATTTCAACTTTAATC      

ATTATGAAAAGATGG CAAACGCTAATAAGGGGGCGATTAAAGTTGAAATTAAACCATCTCAAGCCCAATTTACTACTCGTTCTG

CCGGAACCGCCTCTT  ACCAGAAC CAGAGCCAATCACCGGCTTGCCCTGACGAGAAACACCAATGAATAAGTCATTCAG      AAAGCTGC

GAGGCGGTTCCGGTGGTGGCTCTG GTTCCGGTGATTTTGGTGTTTCTCGTCAGGGCAAGCCTTATTCACTGAATGAGCAGCTTT

TCAGAGCCGCCACCCTCAGAAC CGCCACCCTCAGAGCCACCACCCTCAAGAACCGGATATTCATTACCCAAATCAACGTAAC      

GAGGGTGGTGGCTCTGAGGGTGGCG GTTCTGAGGGTGGCGGCTCTGAGGGTTACGTTGATTTGGGTAATGAATATCCGGTTCTT

CCGCCGCCACCA GAGGAACCACCGCCACCAGTAATCTTGACAGAGCCCATCAAGACTGACCTT      GCGCATAGGCTGG

TCAATGCTGGCGGCGGCTC TGGTGGTGGTTCTGGTGGCGGCTCTGTCAAGATTACTCTTGATGAAGGTCAGCCAGCCTATGCGC

      GGAGGTTGAGGCAGGTC AGACGATTGGCCTTGATATTCACAACCAACTTTGAAAGAGGACAGATGAACGGTGTACAGACCAG      

TTGTGAATATCAAGGCCAATCGTCT GACCTGCCTCAACCTCCTGCTGGTCTGTACACCGTTCATCTGTCCTCTTTCAAAGTTGG

CAGTCTCTGAATTTACACT      AGCGCCAG AATGGAACATTAAAGACTGAACAAATAAATCCTAACCGACGGTCAATCATAAGGG      GGCGCAGA

AATTCAGAGACTGCGCTTTCCATT CTGGCTTTAATGAGGATTTATTTGTTCAGTTCGGTTCCCTTATGATTGACCGTCTGCGCC

      TACACTTACCGTTCCAGTAAGCGTCATACA TGGCTTTTGATGATATGTGTCGAAATCCGCGACCTGCTCCATGTTACTTAGCCGGAACGA      

TATCATCAAAAGCCA TGTATGACGCTTACTGGAACGGTATCGTTCCGGCTAAGTAACATGGAGCAGGTCGCGGATTTCGACACA

AAGTTTTATGGT AATGAGTGTACTCGCCTGATAAATCAGTTGTATCAACGGAGATAAAGTACA      CCAAGCGCGAAAC

GACCCCGTTAAAACTTATT ACCAGTACACTCCTGATTTATCAGGCGATGATACAAATCTCCGTTGTACTTTGTTTCGCGCTTGG

      TGCCTTGAGTAACAGTG CCCGTATAAACAGTTAATGCCCCCTAATACACTAAAACACTCATCTTTGACCCCCAGCGATTATA      

AGGGGGCATTAACTGTTTATACGGG CACTGTTACTCAAGGCACTTATAATCGCTGGGGGTCAAAGATGAGTGTTTTAGTGTATT

AAAGTCTG AAACATGCCTATTATTTTCGGAAAGAGGCAAAAGGCCTAACCAACCTAAAACGAA      ACGAAGGC

CAGCCTCTTAATACTTTCATGTTT CAGAATAATAGGTTCCGAAATAGGCCTTTTGCCTCTTTCGTTTTAGGTTGGTGCCTTCGT

GAAGGATTAGG ATTAGCGGGGTTTTGTCATGAGGAAGTTTCCATTAAACGGGTAAAATACGTAATGCCACT      

CAAAACCCCGCTAAT CCTAATCCTTCTCTTGAGGAGTCTAGTGGCATTACGTATTTTACCCGTTTAATGGAAACTTCCTCATGA

CGAGAGGGAA  AGTGCCGTGCGG ATAAGTACCAGCTTTGAGGACTAAAGACTTTTCTCTACAGAGGGCAACGGC      CGGAACGAGGGTA

CCCTCTCGACGGCACTTAT CCGCCTGGTACTGAGAAAAGTCTTTAGTCCTCAAAGCCTCTGTAGCCGTTGCTACCCTCGTTCCG

GATATAAGTATAGCCCG GAATAGGTGTATCACCGTACTCAGGCTTTTGCGGGATCGTCACCCTCAGCAGCGAAAGACAGCAT      

CCTGAGTACGGTGATACACCTATTC CGGGCTATACTTATATCAAATGCTGTCTTTCGCTGCTGAGGGTGACGATCCCGCAAAAG

AGAACCGCCACCCAG  CCACCCTCAGAA CCGCCACCCTCTAGTACCGGTTAAAGGCCGAGGTTTGCAGGGACTGAGGCT      TTCGGTCG

GGGTGGCGGTTCTGAGGGTGGCGG TTCTGAGGGTGGCGGTACTAAACCTCGGCCTTTAACTCCCTGCAAGCCTCAGCGACCGAA

AGAGCCACCACCCTCATTTTCA GGGATAGCAAGCCCATGCGCCGACAATGACAACAACCATCGCCCACGCATAACCGATATA      

TGGGCTTGCTATCCC TGAAAATGAGGGTGGTGGCTCTGATATATCGGTTATGCGTGGGCGATGGTTGTTGTCATTGTCGGCGCA

TAACACTGAGTTTCGTAT  TGTA CCGGGAACCCATGATACCGATAGTATAAAACAGCTAATTTCTTTCGAGGTG      TATCAGCTTGCTT

ACGAAACTCAGTGTTACGG TACATGGGTTCCTATACTATCGGTATCAAGCTGTTTAAGAAATTCACCTCGAAAGCAAGCTGATA

CCAGTACAAACTACAAC GCCTGTAGCATTCCACAGACAGCCCAAAAAAAAGGCTCCAAAAGGAGCCTTTAATTGTATCGGTT      

GGGCTGTCTGTGGAATGCTACAGGC GTTGTAGTTTGTACTGGTGAACCGATACAATTAAAGGCTCCTTTTGGAGCCTTTTTTTT

TTCCAGACGTTAGAA  TGTCGTCTAACGATCTAAAG TTTAATCTCCTCATAGTTAGCGTTTTCACGTTGAAAATAATTT      TACACTTTGCGAAT

CTAACGTCTGGAAAGACGACAAAA CTTTAGATCGTTACGCTAACTATGAGGAGATTTTCAACGTGAAAAAATTATTATTCGCAA

AATGAATTTTCTGTATGGGATT TTGCTAAACAACTTTCAACAGTTTCAGCGGAGTGAGAATAGAAAGGAACAACTAAAGGAATACACT      

TTCCTTTAGTTGTTCCTTTCTATTCTCACTCCGCTGAAACTGTTGAAAGTTGTTTAGCAA AATCCCATACAGAAAATTCATTTA

TACACTCAATAGATAAGTC
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AACCATCACCCAAATCTACACT      ACTACGTGGGCGATGG CCCTCAGGGCGAAAAACCGTCTAGACTCCAACGTCAAAG      ATTAAAGAACGTG

GATTTGGGTGATGGTTCACGTAGTGGG CCATCGCCCTGATAGACGGTTTTTCGCCCTTTGACGTTGGAGTCCACGTTCTTTAAT

      TACACTAAGTTTTTTGGGGTCGAGGTGCCGTAA AGCACTAAATCGGAACCCTAGGTTGAGTGTTGTTCCAGTTTGGAACAAGAGTCCACT      

TAGGGTTCCGATTTAGTGCT TTACGGCACCTCGACCCCAAAAAACTTAGTGGACTCTTGTTCCAAACTGGAACAACACTCAACC

AAAGCCGGCGAACGTGTACACT      TGACGGGGTAGA GCTCCCCGATTAGCCGAGATAGAAGGGGAATAGCCAATCAAAA      AAAATCCCTTATA

CACGTTCGCCGGCTTTCCCCGTCAAGC TCTAAATCGGGGGCTCCCTTCTATCTCGGGCTATTCTTTTGATTTATAAGGGATTTT

      TACACTGCGAGAAAGGAAGGGAAGAAAGCGAAA GGAGCGGGCGCTAGGGCGCTGGCGAAAATCCTGTTTGATGGTGGTTCCGAAATCGGC      

AGCGCCCTAGCGCCCGCTCC TTTCGCTTTCTTCCCTTCCTTTCTCGCGCCGATTTCGGAACCACCATCAAACAGGATTTTCGCC

ACCACACCCGCCGCGCTACACT      GCGTAACC TGCTAGCGGTCACGCCCCCAGCAGGCAAGTGCTGGTTTG      AGTTGCAGCAAGCGGTCCACG

GCGCGGCGGGTGTGGTGGTTACGCGCA GCGTGACCGCTACACTTGCCTGCTGGGGCAAACCAGCGTGGACCGCTTGCTGCAACT

      TACACTTTAATGCGCCGCTACAGGGCGCGTACT ATGGTTGCTTTGACGAGCACCAACAGCTGATTGCCCTTCACCGCCTGGCCCTGAGAG      

GTGCTCGTCAAAGCAACCAT AGTACGCGCCCTGTAGCGGCGCATTAACTCTCAGGGCCAGGCGGTGAAGGGCAATCAGCTGTTG

CGGGAGCTAAACAGGATACACT      AATCAGAGTCGT TAGTGCTTTCCGAGACGGGGTATAACGTCACCAGTTTTTCTTT      GCGCCAGGGTGGT

TCCTGTTTAGCTCCCGCTCTGATTCTA ACGAGGAAAGCACGTTATACCCCGTCTCACTGGTGAAAAGAAAAACCACCCTGGCGC

      TACACTGGCCGATTAAAGGGATTTTAGACAGGA ACGGTACGCCAGAATCCTGAGAAGCCAACGCGCGGGGAGAGGCGGTTTGCGTATTGG      

TTCTCAGGATTCTGGCGTACCGT TCCTGTCTAAAATCCCTTTAATCGGCCCCAATACGCAAACCGCCTCTCCCCGCGCGTTGGC

GAGTCTGTCCTACACT      AAAAGGCC ACCGAGTATCAGTGATTTTTATACATTAATGAATCGGTG      CAGTCGGGAAACCTGTCGTGCCAGCTG

GGACAGACTCTTTTACTCGGT GGCCTCACTGATTATAAAAACACCGATTCATTAATGCAGCTGGCACGACAGGTTTCCCGACTG

      TACACTATCACGCAAATTAACCGTTGT AGCAATACTTCTTTGTGAGTGAGCTAACTCACATTAATTGCGTTGCGCTCACTGCCCGCTTTC      

CAAAGAAGTATTGCT ACAACGGTTAATTTGCGTGATGAAAGCGGGCAGTGAGCGCAACGCAATTAATGTGAGTTAGCTCACTCA

GCCTGAGTAGAAGAACTCTACACT      CATCACTTAGTAATAATGCCTAAATTCTGGGG      TAAAGTGTAAAGC

GAGTTCTTCTACTCAGGCAAGTGATGTTATTACTAATTTAGGCACCCCAGGCTTTACACTTTA

      TACACTAAACTATCGGCCTTGCTGGTAATATCCAGAACAATATTCCACACAACATACGAGCCGGAAGCA      

ATATTGTTCTGGATATTACCAGCAAGGCCGATAGTTTTGCTTCCGGCTCGTATGTTGTGTGGA

ACGCTCATGGTACACT      CAGGAAAAATTG CAACGCCAGCCCACAATTACATCCGCTCCTGTGTGAAATTGTT      ATCATGGTCATAGCTGTTT

CCATGAGCGTTTTTCCTGTTG CAATGGCTGGCGGTAATTGTGAGCGGATAACAATTTCACACAGGAAACAGCTATGACCATGAT

      TACACTAAATACCTACATTTTGACGCT CAATCGTCTGAAATGGAGCCTCCTCACAGTTGAGGATCCCCGGGTACCGAGCTCGAATTCGTA      

CATTTCAGACGATTG AGCGTCAAAATGTAGGTATTTTACGAATTCGAGCTCGGTACCCGGGGATCCTCAACTGTGAGGAGGCTC

ACCAATTCTTGG CAGTATTTACATCTTCGCGTCCGTGATGTGCCTGTCAGCACGCGTTTCTGC      TCATACCGGGG

GTCGTGTGACTGGTGAATCTG CCAATGTAAATAATCACGGACGCGAAGAACAGGCACGCGTGCTGGCAGAAACCCCCGGTATGA

TCT GGCCAACAGAGATAGAACCCTTCTGTGGTGCTGCGGCCAGAATGCGGCGGGCCGTTTTCACGG      

GAAGGGTTCTATCTCTGTTGGCC AGAATGTCCCTTTTATTACTGCCGTGAAAACGGCCCGCCGCATTCTGGCCGCAGCACCACA

CACAGACACGTAAGAATACG TGGCCTGAAAGCACTCTGATCACTGCGCGCCTGTG      ATCCAGCGCAGTG

AGCCATTCAAAAATATTGTCTGTGCCA CGTATTCTTACGCTTTCAGGTCAGAGTGCACAGGCGCGCAGTGACACTGCGCTGGAT

CGAACTGATAG CCCTAAAACTGCCGGGTTACCTGCAGCCAGCGGTGCCGGTGCCCCCTGCATCAGACG      

GTTTTAGGG CTATCAGTTCGCGCATTAAAGACTAATCGTCTGATGCAGGGGGCACCGGCACCGCTGGCTGCAGGTAACCCGGCA

ACGAACCACCAGCAGATACACT      AATACCGAAGAATCGCCATT AAAACGGCATCAATCGTTA      GTTCAGCA

TCTGCTGGTGGTTCGTTCGGTATTTTT AATGGCGATTCTGATGCCGTTAACGATTTGCTGAAC

      TACACTAGATAAAACAGAGGTGAGGCGGTCAGT ATTAACACCCGTCATAAACATCCCTTACACTGGTGT      

GGTGTTAAT ACTGACCGCCTCACCTCTGTTTTATCTACACCAGTGTAAGGGATGTTTATGACG

GAGAGCCAGCAGCAAATACACT      GCCACGCTGCTGCCTGCAAC AGTGTTTCTTTGGGTAAAG      CTGGTAAT

TTTGCTGCTGGCTCTCAGCGTGGCACT GTTGCAGGCAGCAAAGAAACCTTTACCCATTACCAG

      TACACTTGAAAAATCTAAAGCATCACCTTGCTG AACCTCAAAATGAGCCGGGTCACTGTTGCCCTGCGG      

TTTGAGGTT CAGCAAGGTGATGCTTTAGATTTTTCACCGCAGGGCAACAGTGACCCGGCTCAT

TCTGGTCAGTTGGCAATACACT      AATAAATCAACC CTCGGTTATCATTGCGCGGCGCCGGGC      ACTCAATC

TTGCCAACTGACCAGATATTGATTGAG GGTTTGATAACCGCAACCGCGCCCGGCGGATTGAGT

      TACACTATCAACAGTTGAAAGGAATTGAGGAAG GTCCAGCATCAGCGGGGTCATTGCAGGCGCTTTCGC      

C CTTCCTCAATTCCTTTCAACTGTTGATGCGAAAGCGCCTGCAATGACCCCGCTGATGCTGGA

GCTCCTAAAGATATTTTAGATAACACCTCCAGCCGTAAGCTGGTTGCGTGGGATGGCACCACC

GTAACATTATCATTTTGCTACACT      AAGTTTGAAATTTTAAACGGAAATTCCTCATA      GGCCAGAGCACAT

GCAAAATGATAATGTTACTCAAACTTTTAAAATTAATTTCCGTTATGAGGATGTGCTCTGGCC

      TACACTGGAACAAAGAAACCACCAGAAGGAGCGGAATTATCATTTTTCGTCTCGTCGCTGGCAGCCTCC      

ATGATAATTCCGCTCCTTCTGGTGGTTTCTTTGTTCCGGAGGCTGCCAGCGACGAGACGAAAA
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Figure S12 – Design templates of the left side of the origami nanotube and of the left lid in its 
version 1. 

The blue lines show the routing of the scaffolds p8064 with complementary staples in grey. The orange 

line (starting at helix 24) represents the staple that carries the target strand sequence as a 3’-overhang. 

Attractive helices ends with 2 nt recessions or extensions are marked with red or green circles, 

respectively. Yellow circles mark the repulsive helix ends with TACACT overhang. The blue circle in 

helix 64 marks the 3’ overhang of the target strand that protrudes inside the cavitiy of the tube. Red 

crosses are introduced as imaginary gaps for the graphical illustration. At the left side of the lid only 

repulive ends are present as shown in the first two lines. The design is based on a square lattice of DNA 

helices. 
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  TACACTTCACCAATGAAACCAT

AAACGTACAGCGCCATGTTTACCAGTCCCTC      

CGGTGTACAGACCAGGCGCATAGGCTGGCCA      
GAGCCCCCGATTTAGAGCTTACACT      CCTAAAGGTCGG AACGCACTAAAGCCGTAAAGTCGAGGTTTTTTGGGAATCAAGTATCACCCACGTGAACCCCCA CTAGGCGATGGTCTATCAG

AGCTCTAAATCGGGGGCTCCCTTTAGGGTT CCGATTTAGTGCTTTACGGCACCTCGACCCCAAAAAACTTGATTTGGGTGATGGTTCACGTAG TGGGCCATCGCCCTGATAGACGGTTTTTCGCCC

      TACACTTGACGGGGAAAGCCGGCGAACGTGGCGAGA AAGGAAGGGAAGAAAGCGAAAGGAGCGGGCGGGTTGAGTGTTGTTCCAGTTTGGAACAAGAGT CCACTATTAAAGAACGTGGA

CGCCCGCTCCTTTCGCTTTCTTCCCTTCCTT TCTCGCCACGTTCGCCGGCTTTCCCCGTCATTTGACGTTGGAGTCCACGTTCTTTAATAGTGG ACTCTTGTTCCAAACTGGAACAACACTCAACC

CCACACCCGCC      CGTAACCACGCT GCGAGCGGTCAGCAAGTGTGCGCTGTAGCCCGAGATAGCTAGGCAAAAGAATTATAAATAAAT CCCAATCGGCAGGTTCCGA

GCGGCGGGTGTGGTGGTTACGCGC AGCGTGACCGCTACACTTGCCAGCGCCCTAGCTATCTCGGGCTATTCTTTTGATTTATAAGGG ATTTTGCCGATTTCGGAACCACCATCAAACAGGATTTTC

CTACAGGGCGC GTACTATGGTTGCTTTGACGAGCACGTATAACTGATTGCCCTTCACCGCCTGGCCCTGAGAGA GTTGCAGCAAGCGGTCCACG

TTATACGTGCTCGTCAAAGCAACCATAGTAC GCGCCCTGTAGCGGCGCATTAAGCGCCTGCTGGGGCAAACCAGCGTGGACCGCTTGCTGCAAC TCTCTCAGGGCCAGGCGGTGAAGGGCAATCAG

GCCGATTAAAGGGATTT      AACAGGAGGGAG CTATCAGAGCGCGTTAGAAGCTTTCCTAGACGGGCAACAGCGTCACCAGTGTTTCTTTTGGTG GTTGCGTATTGGGCGCCAG

TAAAATCCCTTTAATCGGCCTCCTGTTTAG CTCCCGCTCTGATTCTAACGAGGAAAGCACGCTGTTGCCCGTCTCACTGGTGAAAAGAAAAAC CACCCTGGCGCCCAATACGCAAACCGCCTCTCC

AATCCTGAGAA GTGTTTTTATAATCAGTGAGGCCACCGAGTAACTGCCCGCTTTCCAGTCGGGAAACCTGTCGT GCCAGCTGCATTAATGAATC

TACTCGGTGGCCTCACTGATTATAAAAACAC TTCTCAGGATTCTGGCGTACCGTTCCTGTCCCGCGCGTTGGCCGATTCATTAATGCAGCTGGC ACGACAGGTTTCCCGACTGGAAAGCGGGCAGT

TTCTTTGATTAAGCAATACCCGT TGTCAAATTAACCATCACGGAGTCTGTTTGCGTTGCGCTCAAACACATTAAAGCTAACTATGA GTGGGTGCCTAAAGCCTGG

ACTAATCAAAGAAGTATTGCTACA ACGGTTAATTTGCGTGATGGACAGACTCTTTGAGCGCAACGCAATTAATGTGAGTTAGCTCAC TCATTAGGCACCCCAGGCTTTACACTTTATGCTTCCGGC

  AGAATAACATCACTTGCCTGAGTAGA AGAACTCAAACTATCGGCCTTGCTGGTAATAATTCGTAATCATGGTCATAGCTGTTTCCTGTG TGAAATTGTTATCCGCTCAC

TATTACCAGCAAGGCCGATAGTTTGAGTTCT TCTACTCAGGCAAGTGATGTTATTTCGTATGTTGTGTGGAATTGTGAGCGGATAACAATTTCA CACAGGAAACAGCTATGACCATGATTACGAAT

CTCATGGAAATACCTACGAAAAACGGCAA CAGCAGCCATTATTACCGCAGAACAATGTACCGAGCTCGATCCATCCCCGGAGTTGAGGTCCT CACCGTGAGCCTTCGCGTC

ATGTAGGTATTTCCATGAGCGTTTTTCCTG TTGCAATGGCTGGCGGTAATATTGTTCTGGATCGAGCTCGGTACCCGGGGATCCTCAACTGTG AGGAGGCTCACGGACGCGAAGAACAGGCACGCG

AAATGGATTAT TTACATTGGCAGATTCACCAGTCACACGACCCTGTGGTGCTGCGGCCAGAATGCGGCGGGCCG TTTTCACGGTCATACCGGGG

GGTCGTGTGACTGGTGAATCTGCCAATGTAA ATAATCCATTTCAGACGATTGAGCGTCAAATGCTGGCAGAAACCCCCGGTATGACCGTGAAAA CGGCCCGCCGCATTCTGGCCGCAGCACCACAG

TGGCCAACGGACATTCTAAAAGGCGCCTGTGCACTAGTAAGTCACTGCAGCGCAGTACGA TCCTGCATCAGGTGCCCCC

GCTTTCAGGTCAGAAGGGTTCTAT CTCTGTTGGCCAGAATGTCCCTTTTATTACTAGTGCACAGGCGCGCAGTGACACTGCGCTGGA TCGTCTGATGCAGGGGGCACCGGCACCGCTGGCTGCAGG

GCACAGACAAT ATTTTTGAATGGCTATTAGTCTTTAATGCGCCTTTGCTCGTCATAAACATCCCTTACACTGGT GTGTTCAGCAAATCGTTAAC

GCGCATTAAAGACTAATAGCCATTCAAAAAT ATTGTCTGTGCCACGTATTCTTACTAACCCGGCATCTGATGCCGTTAACGATTTGCTGAACAC ACCAGTGTAAGGGATGTTTATGACGAGCAAAG

AACCACCAGCAGAAACCGAACGTAAA AATATCGCCATCCTAAAACCTGATAGCTGGGTAAAGGTTTGAAGCTGGTAAGCCCTGCGCACT GTTGCGGTATGAGCCGGGT

TCTTCTGCTGGTGGTTCGTTCGGTATT TTTAATGGCGATGTTTTAGGGCTATCAGTTCAAACCTTTACCCATTACCAGCCGCAGGGCAAC AGTGACCCGGCTCATACCGCAACCGCGCCCGGCGGA

  CCTAAAACAGAGGTGAGGCGGTCAGTATT AACACCGCCTGCAACAGTGCCACGCTGATCCCACGCAACCAGCTTACGGCTGGAGGTGTCCAG CATCAGCGGGGTCATTGCAG

TCAGCGTGGCACTGTTGCAGGCGGTGTT AATACTGACCGCCTCACCTCTGTTTTATTGAGTGCGAAAGCGCCTGCAATGACCCCGCTGATG CTGGACACCTCCAGCCGTAAGCTGGTTGCGTGGGA

CACCTTGCTGAACCTCAAAAG CATAAAAATCTGAGCCAGCAGCAAATGTGGTGCCAACCGTCGGACGGCAGCGAATGCCAACCG CAACAGCAGCAGGTCTGGT

TTTGAGGTTCAGCAAGGTGATG CTTTAGATTTTTCATTTGCTGCTGGCTCTGGCACCACCGACGGTGCTGCCGTTGGCATTCTTG CGGTTGCTGCTGACCAGACCAGCACCACGCTGACGTTCTAC

  TTTATCAAACCCTCAATCAATATC TGGTCAGTTGGCAAATCCGTTCCGGCAAACGCGGTCCGTTTTTTCGTCTCGTCGCTGGCAGCC TCCGGCCAGAGCACATCCTC

GATTTGCCAACTGACCA GATATTGATTGAGGGTTTGATAAAGTCCGGCACGTTCCGTTATGAGGATGTGCTCTGGCCGGA GGCTGCCAGCGACGAGACGAAAAAACGGACCGCGTTTGCCGGAACG

TCTAAAATATCTTTAGTACACT      GAAGGTTAAATT GAGTTGAAAGGTGCAACAGATGCTGATGTTAAACGAGGGTAAAAGTGATGAGCAC AGGCGGCCTTTAAAAAGCCTCCCGTAA

CTAAAGATATTTTAGATAACCTTCCTC AATTCCTTTCAACTGTTGCAATCAGCATCGTTTAACTTTACCCTTCATCACTAAAGGCCGCCT GTGCGGCTTTTTTTACGGGATTTTTTTATGTCGATG

      TACACTGAGCACTAACAACTAATAGATTAGAGC CGTCAATAGATAATACATTTGAGGATTTAGAAGTATTAGAAACAGCGGATCAAACTTAAATTT CTGCTCATTTGCCGCCAGCA

CTAATACTTCTAAATCCTCAAATGTATTATCTATTGACG GCTCTAATCTATTAGTTGTTAGTGCTCTACACAACCGCCCAACTGCTGGCGGCAAATGAGCAG AAATTTAAGTTTGATCCGCTGTTT

GAACGTTATTAATTTTA      TTTG CCCTTAAATCCAACTCGTAAATTCGACTTACAAACAAAAGAGACGCAGACTCTCACGGAGATA GCTGGTGAAGGTTCTCCGT

TTTAAAATTAATAACGTTCGGG CAAAGGATTTAATACGAGTTGTCGAATTGTTTGTAAAGTCTGCGTCTCTTTTTCCGTGAGAGC TATCCCTTCACCACGGAGAAAGTCTATCTCTCACAAATTCC

TTT TGCGGAACAAAGAAACCAAGCTTTCAGAGGTGGAGCCGCCACGGGAACGGATAACCTCACCGG AAACAATCGGCG

GGTTTCTTTGTTCCGCA AAATGATAATGTTACTCAAACTGGGACTGGTAAACATGGCGCTGTACGTTTCGCCGATTGTTT CCGGTGAGGTTATCCGTTCCCGTGGCGGCTCCACCTCTGAAAGCTT

TCCTGATTATCAGACATCATATGAAT TATGCCACCAGAAGGAGCGCGGCCAGTTAAAACGACGACGTTGCCCAGTCAAGGGTTTTTAAC GCCAAGTTGGGAGGCGATT

CATCTGATAATCAGGAATATGATGATA ATTCCGCTCCTTCTGGTGGCACTGGCCGTCGTTTTACAACGTCGTGACTGGGAAAACCCTGGC GTTACCCAACTTAATCGCCTTGCAGCACATCCCCCT

  AAATGGCAATTCATCAATATAATCCTGAT TGTTTGGATTATACTTCTGAATAATGGAAGGGTTAGAACGCGCAACTGTTGGGAAGGGCGATC GGTGCGGGCCTCTTCGCTAT

GTTCTAACCCTTCCATTATTCAGAAGTATAATCCAAACA ATCAGGATTATATTGATGAATTGCCATTTCGCCAGCTGGCGTAATAGCGAAGAGGCCCGCACC GATCGCCCTTCCCAACAGTTGCGC

AATTGCGTAGATTTTCAGGTACACT      ATAA AGAAAACAGAATGCACGTAAAATTATTCCATATCACGCCATTCAGGCTCTAGCGCCATTAGGC AAACGGAAACCTCTGGTGC

CCTGAAAATCTACGCAATTTCT TTATTTCTGTTTTACGTGCAAATAATTTTGATATGGTAGAGCCTGAATGGCGAATGGCGCTTT GCCTGGTTTCCGGCACCAGAAGCGGTGCCGGAAAGCTGGCT

      TACACTTTTAACGTCAGATGAATATACA GTAACAGTACCTTTTACACGTTGGTGTAGATGGGCGCATCGTAACCGTGCATCTGCCAGTTTG AGGGGACGACGACAGTATCGGCCTCAGGAAGATCGCACTCCTACACT      

GTAAAAGGTACTGTTAC TGTATATTCATCTGACGTTAAAGGAGTGCGATCTTCCTGAGGCCGATACTGTCGTCGTCCCCT CAAACTGGCAGATGCACGGTTACGATGCGCCCATCTACACCAACGT

GATTGCTTTGAATAATTCGCCTATAA CGGGTCATCGGGAGAAACATGGGATAGGACCGTAAGGCGGATTGAACAAACCTCCGTGGTCGG ATTACAACCCGAGCGAGTA

GGTATTCAAAGCAATCAGGCGAATCCG TTATTGTTTCTCCCGATGACCTATCCCATTACGGTCAATCCGCCGTTTGTTCCCACGGAGAAT CCGACGGGTTGTTACTCGCTCACATTTAATGTTGAT

  GCAAGTTACAAAATCGCGCAGAGGCGAAT TATTCATTTCAATTACCTGAGCAAAAGAAGATGATGAAATTAACCAATAGGAACGCCATCAAA AATAATTCGCGTCTGGCCTT

TTTCATCATCTTCTTTTGCTCAGGTAATTGAAATGAATA ATTCGCCTCTGCGCGATTTTGTAACTTGAAAGCTGGCTACAGGAAGGCCAGACGCGAATTATT TTTGATGGCGTTCCTATTGGTTAA

TTTGAATTACCTTTTTTAATT TCACATTTAACATTAATTAAAAACAAAACATCAAGATCAGCTCATTTTCAATTTGTTAATTAA ATTAATTCGCATTTGTTAA

TTAAAAAAGGTAATTCAAATGA AATTGTTAAATGTAATTAATTTTGTTTTCTTGATGTTTGAAAATGAGCTGATTTAACAAAAAT TTAATGCGAATTTTAACAAAATATTAACGTTTACAATTTAA

  CTTGGAAACAGTACATAAATCAAT ATATGTGAGTGAATAACTAATCGTAAAACTAGCATGTCAATCATATGTACCCCGGTTGATAAT CAGAAAAGCCCCAAAAACAGGAAGATTGTATAAGCAAATATAA  

GTTATTCACTCACATAT ATTGATTTATGTACTGTTTCCAATATTTGCTTATACAATCTTCCTGTTTTTGGGGCTTTTCTG ATTATCAACCGGGGTACATATGATTGACATGCTAGTTTTACGATTA

TAATTTTCCCTTAGCTATTAATATCG TCGTTCTGTAACGGCTTGCTCGATGAACAAGAGAAGGAGCAAAGAGAGTCTCATTGCCTATCA GGTCAAAGGCTGAGATCTA

TTCTAAGGGAAAATTAATTAATAGCGA CGATTTACAGAAGCAAGCCGTTCATCGATTCTCTTGTTTGCTCCAGACTCTCAGGCAATGACC TGATAGCCTTTGTAGATCTCTCAAAAATAGCTACCC

  ATTCCTTGAAAACATAGCGATAGCTTAGA TTAAGACGCTGAGAAGAGTCAATAGTGAATTTATCAAAATCATAGGTCTACCATCAATATGAT ATTCAACCGTTCTAGCTGAT

AGACCTATGATTTTGATAAATTCACTATTGACTCTTCTCAGCGTCTTAA TCTAAGCTATCGCTATGTTTTCAAGGATCTCCGGCATTAATTTATCAGCTAGAACGGTTGAAT ATCATATTGATGGT

TATA TGTAAATGCTGATGCAAATCTATATAACCCGGCTTAGGTTGGGTTTTAACCTCAGTCAAATCGAGAGACTACCTTGCCG GAGATGAGAAAGCAAAAGGG

TGGATTTGCATCAGCATTTACA TATAGTTATATAACCCAACCTAAGCCGGAGGTTAAAAAGGTAGTCTCTCGATTTGACTGTCTC CGGCCTTTCTCACCCTTTTGAATCTTTACCTACACATTACT

  AGATCGCAAGACAAAGAACGCGAG AAAACTTTTTCAAATATATTTTAGTACTTTTGCGGGAGAAGCCTTTATTTCAACGCAAGGATA AAAATTTTTAGAACCCTCAT

ACTAAAATATATTTGAAAAAGTTTT CTCGCGTTCTTTGTCTTGCGATCAGGCATTGCATTTAAAATATATGAGGGTTCTAAAAATTTT TATCCTTGCGTTGAAATAAAGGCTTCTCCCGCAAAAGT

ATACCGACCGTGTTACACT      GGTTTGAAATTT AATTGACCTAATGTAATTAATTTCATCTTCGACCCAACATTATGTACCAAAAATCGGTTAAAG CTACAGAGCATTAAAGCCT

ACACGGTCGGTATTTCAAACCATT AAATTTAGGTCAGAAGATGAAATTAATTACAGGGTCATAATGTTTTTGGTACAACCGATTTAG CTTTATGCTCTGAGGCTTTATTGCTTAATTTTGCTAATT

      TACACTGATAAATAAGGCGTTAAATAAGAA TAAACACCGGAATCATAATTACTAGAAAAAGCCTGTTTAGTATCATAATTCTACTAATAGTAG TAGCATTAACATCCAATAAA

TATGATACTAAACAGGCTTTTTCTAGTAATTATGATTCCGGTGTTTA TTCTTATTTAACGCCTTATTTATCCTTTGCCTTGCCTGTATGATTTATTGGATGTTAATGCTA CTACTATTAGTAGAAT

GAATCGCCATATTTAAC      TTAATTGAGTAG GGCGCTCAACAAAGCCAACCCAGTATAAATTCTTAATACAAAAGGTGGCATCATGCGTTGAGC TGATGGGGCGCTTTTCATT

TTGTTAAATATGGCGATTCTCAATTAAGCC CTACTGTTGAGCGTTGGCTTTATACTGGTAAGAATTTGTATAACGCATGATGCCACCTTTTCA GCTCGCGCCCCAAATGAAAATATAGCTAAACAG

CAGAGGCATTT TCGAGCCAGTAATAAGAGAATATAAGTTGATTCCCAATTCTGCGAACGAGTAGATTTAGTTTG ACCATTAGATACATTTCGCA

TTATATTCTCTTATTACTGGCTCGA AAATGCCTCTGCCTAAATTACATGTTGGCGGTTATTGACCATTTGCGAAATGTATCTAATGGT CAAACTAAATCTACTCGTTCGCAGAATTGGGAATCAAC

ACGACAATAAATCCAGACGAATT CTGGGTAAAGTATAACAAGTACCGACAAAATCCATAGTTTCATTGTCTGGAAAGTACGGGCAA CTATTAAATATAACATGTT

TGTTTATTGTCGTCGTCTGGACAG AATTACTTTACCTTTTGTCGGTACTTGTTATATGGAATGAAACTTCCAGACACCGTACTTTAG TTGCATATTTAAAACATGTTGAGCTACAGCATTATATTC

  TTACATGTTCAGCTAATGCAGAACGC GCCTGTTTATCAACAATAGATAAGTCCTGAACAAGAAAAATAATATCAATTGCTCCTTTTGAT AAGAGGTCATTTTTGCGGAT

GATATTATTTTTCTTGTTCAGGACTTATCTATTGTTGATAAACAGGC GCGTTCTGCATTAGCTGAACATGTAGCAATTAAGCTCTAAGCCATCCGCAAAAATGACCTCTT ATCAAAAGGAGCAATT

TTCCAAGAACGGGTATTCCTTATCATGTC TTTTAATCGGCCCAATCAATGTAGAAATACGAGCACTAATTAGAGAGTACCTTTCCATCCAGG ATTGCAAACTCCAACAGGT

TTAATACCCGTTCTTGGAATGATAAGGAAA GACAGCCGATTATTGATTGGTTTCTACATGCTCGTAAATTAGGATGGAAAGGTACTCTCTAAT CCTGACCTGTTGGAGTTTGCTTCCGGTCTGGTT

  CTACCAAGTACCGCACTCATCGAGAACAAGCA AGCCGTTTTTATTTTCATCGTAGGAATTGCATCAAAAAGATTAAGAGGAAGCCCGAAAGACTT CAAATATCGCGTTTTAATTC

TCCTACGATGAAAATAAAAACGGCT TGCTTGTTCTCGATGAGTGCGGTACTTGGTCGCTTTGAAGCTCGAATTAAAACGCGATATTTG AAGTCTTTCGGGCTTCCTCTTAATCTTTTTGATGCAAT

TCAGATATAAGC AAACCAATAGCAGCGGATCATTACCGCGCAAGCAAATAGTCAGTGACTATTCTTTACCCATCA GGTAATCAAAATGACCATA

GGATAAGCCTTCTATATCTGATTT GCTTGCTATTGGGCGCGGTAATGATCCGCTTTGCTTCTGACTATAATAGTCAGGGTAAAGACC TGATTTTTGATTTATGGTCATTCTCGTTTTCTGAACTGT

CGCGAGGCGTT TTAGCGAACCTCCCGACTTGCGGGAGGTTTTGAAGCCTTAAATCAAGTCCAATACTGCGGAAT CGTCATAAATATTCATTGAA

CTTGATTTAAGGCTTCAAAACCTCCCGCAAGTCGGGAGGTTCGCTAA AACGCCTCGCGTTCTTAGAATACCTTAAAGCATTTGAGGGGGATTCAATGAATATTTATGACG ATTCCGCAGTATTGGA

AGCGTCTTTCCAGAGCC      CGCTAACGTTAC CAACCTGAATCAATTTTATCCAGCTACTTTTGCACATTAGTTGCTAAGACTGGATAGCGAATG TTTAATAGTAAGAGGGGGT

TAGGCTCTGGAAAGACGCTCGTTAGCGTTG GTAAGATTCAGGATAAAATTGTAGCTGGGTGCAAAATAGCAACTAATCGCTATCCAGTCTAAA CATTTTACTATTACCCCCTCTGGCAAAACTTCT

AACAGCCATAT TATTTATCCCAATCCAAATAAGAAAAGAGCAACACTATCATAACCCTCGTTTACCAGACGACG ATAAAAACCAAAATAGCGAG

TTTCTTATTTGGATTGGGATAAATA ATATGGCTGTTTATTTTGTAACTGGCAAATTTTGCAAAAGCCTCTCGCTATTTTGGTTTTTAT CGTCGTCTGGTAAACGAGGGTTATGATAGTGTTGCTCT

CCTTTACAGAATAGCAGAAAT GAAAACGTCAATTGTTTGAGGCATAGTACGATTTTGGAATTACCGCCAAAAAATG CAGATACATAAATTCAACTAATACCAC

CTCTGTAAAGGCTGCTATTTTC ATTTTTGACGTTAAACAAAAAATCGTACTATGCCTCGTAATTCCTTTTGGCGTTATGTATCTG CATTAGTTGAATGTGGTATTCCTAAATCTCAACTGATGAAT

  TCAGAATAACATAAAAACAGGGAA GCGCATTAGACGGGAGAATTAACTGAACACCCTTCAGGACGTTGGGAAGAAAAATCTACGTTA ATAAAACGAACTAACGGAACAACATTATTACAGGTAGAAAGGC  

AGGGTGTTCAGTTAATTCTCCCGTCTAATGCGC TTCCCTGTTTTTATGTTATTCTCTTTCTACCTGTAATAATGTTGTTCCGTTAGTTCGTTTTAT TAACGTAGATTTTTCTTCCCAACGTCCTGA

CCCACAAGAATTGAAGAGATAAATAT CAGGAGCGCTAGGGTAATTGTCAGACATTATACCAGGAACAAAAACTGGCTATTTTAAGTTAT GCGGAATTACCATCATTGT

ACTCAATTCTTGTGGGTTATCTCTCTG ATATTAGCGCTCAATTACCCTCTGACTTTGTTCCTGGTATAATGAGCCAGTTCTTAAAATCGC ATAAGGTAATTCACAATGATTAAAGTTGAAATTAAA

  ACTAAGCCCAATAATAAGAGCAAGAAACA ATGAAATAGCAATAGCTATCTTACCGAAGCCCTATTCAGTGAATAAGGCTTGCCCTGACGAGA AACACCAGAACGAGTAGTAA

AGGGCTTCGGTAAGATAGCTATTGCTATTTCAT TGTTTCTTGCTCTTATTATTGGGCTTACCATCTCAAGCCCAATTTACTACTCGTTCTGGTGTT TCTCGTCAGGGCAAGCCTTATTCACTGAAT

CCAGAAGGAAACCGAGG      AAAG TTAAGCCGAACAAGCAGATCTCTTTTAAGAAAAGTCAAAGCTGCAACGTAAACCCAAATATTC ATTAACCGGAT      ACCTTCATCAAGAGTAATCTTGACAAG

TTCCTCGGTTTCCTTCTGGTAA CTTTGTTCGGCTATCTGCTTACTTTTCTTAAAAGAGCAGCTTTGTTACGTTGATTTGGGTAAT GAATATCCGGTTCTTGTCAAGATTACTCTTGATGAAGGTCA

CCC AAAAGAACTGGCATGATTAAGACTCCTTATTACTAAGGGAACCGAACTGACCAACTTTGAAAG AGGACAGATGAA

GTAATAAGGAGTCTTAATCATGCCAGTTCTTTT GGGTATTCCGTTATTATTGCGTGCCAGCCTATGCGCCTGGTCTGTACACCGTTCATCTGTCCT CTTTCAAAGTTGGTCAGTTCGGTTCCCTTA

ACATATAAAAGAAACGTACACT      AGGTGGCATACA TAAAAAATACAAAACGTAGAATCAGCAGTATGTTAGCACGGTCAGGCGCAGCCGGAACGTACT TAGCTCCATGTGCGACCTG

CGTTTCTTTTATATGTTGCCACCTTTA TGTATGTATTTTCTACGTTTGCTAACATACTGCTGATTGACCGTCTGCGCCTCGTTCCGGCTA AGTAACATGGAGCAGGTCGCGGATTTCGACACAATT

      TACACTCAAAGACACCACGGAATAAGTTTATTT TGTCACAATCAATAGAAAATTCATATGGTTTACTTGACCCCCAGCGATTATACCAAGCGCGAA ACAAAGTACAACGGAGATTT

GTAAACCATATGAATTTTCTATTGATTGTGACA AAATAAACTTATTCCGTGGTGTCTTTGTATCAGGCGATGATACAAATCTCCGTTGTACTTTGT TTCGCGCTTGGTATAATCGCTGGGGGTCAA

GAGGGAGGGAAGGTAAA      ACCG ATTGACATTCAAAAAGGGCTCTCAGCGCCAAAGACAACACTCATACACTAACAAAAGAAAAAG AGGCTAAAACG      ACGTAATGCCACTACGAAGGCACCAAC

TATTTACCTTCCCTCCCTCAAT CGGTTGAATGTCGCCCTTTTGTCTTTGGCGCTGAGATGAGTGTTTTAGTGTATTCTTTTGCCT CTTTCGTTTTAGGTTGGTGCCTTCGTAGTGGCATTACGTAT

AAA GGTGAATTATCACCGTCACCGACTTGAGCCATTGGTAGCAACGGCTACAGAGGCTTTGAGGAC TAAAGACTTTTTCATGAGGA

AATGGCTCAAGTCGGTGACGGTGATAATTCACC TTTAATGAATAATTTCCGTCAATTTACCCGTTTAATGGAAACTTCCTCATGAAAAAGTCTTTA GTCCTCAAAGCCTCTGTAGCCGTTGCTACC

TTACCATTAGCA CCATCACCAGTCAGCAAAAAACGAGTGGGAATTAGAGCATCGGAAGACAGCAGCAGCGACACC CTCGGGATCGTGCTTTTGC

CGTTTCCGGCCTTGCTAATGGTAATGG TGCTACTGGTGATTTTGCTGGCTCTAATTCCCACTCGTTCCGATGCTGTCTTTCGCTGCTGAG GGTGACGATCCCGCAAAAGCGGCCTTTAACTCCCTG

CGATAGCAGCA CCGTAATCAGTAGCGACAGAATCAAGTTTGCCTAGTTGCGCCGACAATGACAACAACCATCGC CCACGCATAACCGATATATT

AGGCAAACTTGATTCTGTCGCTACTGATTACGG TGCTGCTATCGATGGTTTCATTGGTGACAAGCCTCAGCGACCGAATATATCGGTTATGCGTGG GCGATGGTTGTTGTCATTGTCGGCGCAACT

TCGGTCATAGCCCCCTTGGCA TTTTTTTCATCGTAGCGCGGATTTAGCGTCAGACTTTGATACCTAAACAGCGAATTTCTTCGA GGTGCTTGCTTGGAGCCTTTAATTGTATCGGTTTATCA

ATAAGGGGGCTATGACCGAAAA TGCCGATGAAAACGCGCTACAGTCTGACGCTAAATCGGTATCAAGCTGTTTAAGAAATTCACC TCGAAAGCAAGCTGATAAACCGATACAATTAAAGGCTCCTT

  ATTAGCGTTTGCCATCTTTTCATA ATCAAAATCACCGGAACCAGAGCCACCACCGGAGAAAGGAACAACTAAAGGAATTGCGAATAA TAATTTTTTCACGTTGAAAA

TCCGGTGGTGGCTCTGGTTCCGGTGATTTTGAT TATGAAAAGATGGCAAACGCTATTGGAGCCTTTTTTTTGGAGATTTTCAACGTGAAAAAATTA TTATTCGCAATTCCTTTAGTTGTTCCTTTC

AGCCACCACCCTCAACCCTCAGAACC GCCACCCTCAGGAGCCGCCAGAATAACCGCCTCCCTCAGAGTGTTTCAGCGTTCAACAGAACA ACTTTTTGCTAGTATGGGA

TCTGAGGGTGGTGGCTCTGAGGGTGGC GGTTCTGAGGGTGGCGGCTCTGAGGGAGGCGGTTATTCTCACTCCGCTGAAACTGTTGAAAGT TGTTTAGCAAAATCCCATACAGAAAATTCATTTACT

  TAGCCGCCACCAGAACCACCACCAGAGCC GCCGCCAGCATTGACAGGAGGTTGAGGCAGGTCAGCATTCCACAGACAGCCCTCATAGTTAGC GTAACGATCTAAAGTTTTGT

GACCTGCCTCAACCTCCTGTCAATGCTGGCGGC GGCTCTGGTGGTGGTTCTGGTGGCGGCAACGTCTGGAAAGACGACAAAACTTTAGATCGTTAC GCTAACTATGAGGGCTGTCTGTGGAATGCT

AGCCAGAATCTCATTAAATAA ATCACAAACAATGATATTCTGTAGACGATTGGCCTACAACGCCTACAAACTGTCACCAGGAGT TTCGTAACACTCATGTACC

CCATTCTGGCTTTAATGAGGAT TTATTTGTTTGTGAATATCAAGGCCAATCGTCTACAGGCGTTGTAGTTTGTACTGGTGACGAA ACTCAGTGTTACGGTACATGGGTTCCTATTGGGCTTGCTAT

  TTAAAGCGCAGTCTCTGAATTTAC CGTTCCAGTAAGCGTCATACATGGCTTTACCGCCACCCTCAGAACCGCCACCCT CAGAACCGCCACCCTCAGAG

CATCAAAAGCCATGTATGACGCTTACTGGAACG GTAAATTCAGAGACTGCGCTTTCCCTGAAAATGAGGGTGGTGGCTCTGAGGGTGGCGGTTCTG AGGGTGGCGGTTCTGAGGGTGGCGGTACTA

TGAGTAACAGTGCCCAGTGCCTACGG GGTCTGGTAATAAGTTTTACTCAGGAGGTTATACAGGAGTGTATCACCGTATAGGTGTACCCG GAAGTTGATATAAGTATAG

CGGGCACTGTTACTCAAGGCACTGACC CCGTTAAAACTTATTACCAGTACACTCCTGTATAACCTCCTGAGTACGGTGATACACCTATTC CGGGCTATACTTATATCAACCCTCTCGACGGCACTT

  AATATAAACAGTTAATGCCCCCTGCCTAT TTCGGAACCTATTATTCTGAAACATGAAAGTATTAAGAGGCTGAGACTCCTCAAGAGAAGGAT TAGGATTAGCGGGGTTTTGC

ATCCGCCTGGTACTGAGCAAAACCCCGCTAATCCTA ATCCTTCTCTTGAGGAGTCTCAGCCTCTTAATACTTTCATGTTTCAGAATAATAGGTTCCGAA ATAGGCAGGGGGCATTAACTGTTTATA
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      AGATAAAACAGAGGTGAGGCGGTCAGT ATTAACACCCGTCATAAACATCCCTTACACTGGTGTTACACT      

GGTGTTAAT ACTGACCGCCTCACCTCTGTTTTATCTACACCAGTGTAAGGGATGTTTATGACG

GAGAGCCAGCAGCAAA      GCCACGCTGCTGCCTGCAAC AGTGTTTCTTTGGGTAAAG      TACACTCTGGTAAT

TTTGCTGCTGGCTCTCAGCGTGGCACT GTTGCAGGCAGCAAAGAAACCTTTACCCATTACCAG

      TGAAAAATCTAAAGCATCACCTTGCTG AACCTCAAAATGAGCCGGGTCACTGTTGCCCTGCGGTACACT      

TTTGAGGTT CAGCAAGGTGATGCTTTAGATTTTTCACCGCAGGGCAACAGTGACCCGGCTCAT

TCTGGTCAGTTGGCAA      AATAAATCAACC CTCGGTTATCATTGCGCGGCGCCGGGC      TACACTACTCAATC

TTGCCAACTGACCAGATATTGATTGAG GGTTTGATAACCGCAACCGCGCCCGGCGGATTGAGT

      ATCAACAGTTGAAAGGAATTGAGGAAG GTCCAGCATCAGCGGGGTCATTGCAGGCGCTTTCGCTACACT      

C CTTCCTCAATTCCTTTCAACTGTTGATGCGAAAGCGCCTGCAATGACCCCGCTGATGCTGGA

CTTTAGGAGC      AAAATATGTGTTATCTGGCTGGAGCAGCTTACCAACCACG      TACACTGGTGGTGCCATCC

GCTCCTAAAGATATTTTAGATAACACCTCCAGCCGTAAGCTGGTTGCGTGGGATGGCACCACC

      ACTAACAACTAATAGATTAGAGCCGTCAATAGATAATGCAAGAATGCCAACGGCAGCACCGTCTACACT      

ATTATCTATTGACGGCTCTAATCTATTAGTTGTTAGTGACGGTGCTGCCGTTGGCATTCTTGC

TTTACAAACA      TATTAGACTTTAGAAGTTTGAGGAGTCAGCAGCAACCACA      TACACTTGGTGCTGGTCTG

TGTTTGTAAAGTCTAATACTTCTAAATCCTCAAATGTGGTTGCTGCTGACCAGACCAGCACCA

      ATTCGACAACTCGTATTAAATCCTTTGCCCGAACGTTCGTGCCGGACTTGTAGAACGTCAGCGTACACT      

AACGTTCGGGCAAAGGATTTAATACGAGTTGTCGAATCGCTGACGTTCTACAAGTCCGGCACG

GTAACATTATCATTTTGC      AAGTTTGAAATTTTAAACGGAAATTCCTCATA      TACACTGGCCAGAGCACAT

GCAAAATGATAATGTTACTCAAACTTTTAAAATTAATTTCCGTTATGAGGATGTGCTCTGGCC

      GGAACAAAGAAACCACCAGAAGGAGCGGAATTATCATTTTTCGTCTCGTCGCTGGCAGCCTCCTACACT      

ATGATAATTCCGCTCCTTCTGGTGGTTTCTTTGTTCCGGAGGCTGCCAGCGACGAGACGAAAA 71

AATTCATCAA      ATGATGGC CAGTTATATTCCTGAAACGCGGTCCGTTCATTTCCGGCAGATTGCCG  GTGGTAAAGTTAAACGATGCT

TTGATGAATTGCCATCATCTG ATAATCAGGAATATGAACGGACCGCGTTTGCCGGAACGGCAATCAGCATCGTTTAACTTTACC

      TATAATCCTGATTGTTTGGAT TATACTTCTGAATAATGGAAGGGCCCGTAAAAAAAGCCGCACAGGCGGCCTTTAGTGATGA

CCCTTCCATTATTCAGAAGTATA ATCCAAACAATCAGGATTATACTTCATCACTAAAGGCCGCCTGTGCGGCTTTTTTTACGGG

AAACAGAAATAAAGAA      TGCACGTACATATCAAAATT ATTGAACCTACGACATAAAAAAATTTATGTACATC  ATAGTTGGGCGGTTG

TTCTTTATTTCTGTTTTACGTGCAAAT AATTTTGATATGGTAGGTTCTAAATTTTTTTATGTCGATGTACACAACCGCCCAACT

      ATTGCGTAGATTTTCAGGTTTAACGTC AGATGAATACGCAGAAACAGCGGATCAAACTTAAATTTCTGCTCATTTGCCGCCA

TATTCATCT GACGTTAAACCTGAAAATCTACGCAATGCTGGCGGCAAATGAGCAGAAATTTAAGTTTGATCCGCTGTTTCTGCG

CATCGGGAGAAACAAT      ACCTTTTATAAC AGTAGATACAGGGAAAAAGTCACGCTCAAGGGATACCGTGGTG      TACACTAGATAGACTTTCT

ATTGTTTCTCCCGATGTAAAAGGTACT GTTACTGTATCTCTTTTTCCGTGAGAGCTATCCCTTCACCACGGAGAAAGTCTATCT

      AACGGATTCGCCTGATTGCTTTGAATA CCAAGTTACATCGGCGAAACGTACAGCGCCATGTTTACCAGTCCCGGAATTTGTGAGTACACT      

GTAACTTGG TATTCAAAGCAATCAGGCGAATCCGTTCTCACAAATTCCGGGACTGGTAAACATGGCGCTGTACGTTTCGCCGAT

TATTCATTTCAATTAC      AGGCGAATACAAAAATCGCG CAGCACCGGAAACCTGATA      TACACTCGGGAACG

GTAATTGAAATGAATAATTCGCCTCTG CGCGATTTTTGTTTCCGGTGAGGTTATCCGTTCCCG

      CTGAGCAAAAGAAGATGATGAAACAAA CATCAAGAAGCCAAGCTTTCAGAGGTGGAGCCGCCATACACT      

TTCTTGATG TTTGTTTCATCATCTTCTTTTGCTCAGTGGCGGCTCCACCTCTGAAAGCTTGGC

ACAATTTCATTTGAAT      TACATTTAAGTAACAAAATT AATGGCCCGACTTGTAAAATCACGACGTTTCCCAG      TACACTGTAACGCCAGGGT

ATTCAAATGAAATTGTTAAATGTAATT AATTTTGTTACTGGCCGTCGTTTTACAACGTCGTGACTGGGAAAACCCTGGCGTTAC

      TACCTTTTTTAATGGAAACAGTACATA AATCAATATATGTGAGTGAATAAGAAAGGGGGATGTGCTGCAAGGCGATTAAGTTGGTACACT      

TTATTCACTCACATATATTGATT TATGTACTGTTTCCATTAAAAAAGGTACCAACTTAATCGCCTTGCAGCACATCCCCCTTTC

TTCCCTTAGA      AATTCGCT ATTAATTTCGTTAAATGCTTCTGTACGCCAGCTGGCCCTTTCGCTAT      TACACTGGCGATCGGTGCGGGCCTC

TCTAAGGGAAAATTAATTAAT AGCGACGATTTACAGAAGCAAGGGCCAGCTGGCGTAATAGCGAAGAGGCCCGCACCGATCGCC

      ATCCTTGAAAACATAGCGATA GCTTAGATTAAGACGCTGAGAAGAGGCGCCATTCGCCATTCAGGCTGCGCAACTGTTGGGAAGTACACT      

CTCTTCTCAGCGTCTTAATCTAAGC TATCGCTATGTTTTCAAGGATCTTCCCAACAGTTGCGCAGCCTGAATGGCGAATGGCGC

ACTACCTTTT      AGAGTCTG AGGTCATTATCAAAAAAATCAATAGTGAATTGTGCCGGAAACCAGGCCGCTTCTG      TACACTCTTTCCGGCAC

AAAAGGTAGTCTCTCAGACCT ATGATTTTGATAAATTCACTATTGATTTGCCTGGTTTCCGGCACCAGAAGCGGTGCCGGAAAG

      TAACCTCCGGCTTAGGTTGGG TTATATAACTATATGTAAATGCTGACGACAGTATCGGCCTCAGGAAGATCGCACTCCAGCCAGTACACT      

TCAGCATTTACATATAGTTATATAA CCCAACCTAAGCCGGAGGTTACTGGCTGGAGTGCGATCTTCCTGAGGCCGATACTGTCG

CGAGAAAACTTTTTCAAA      AAGA ACGGCAAGACACGATGCAAATCCAATCTGAGGGGATGCCAGTTCGTGCATC      TACACTCGCATCGTAAC

TTTGAAAAAGTTTTCTCGCGT TCTTTGTCTTGCGATTGGATTTGCATCGTCCCCTCAAACTGGCAGATGCACGGTTACGATGCG

      TATATTTTAGTTAATTTCATC TTCTGACCTAAATTTAATGGTTTGATTGACCGTAATGGGATAGGTCACGTTGGTGTAGATGGGTACACT      

TCAAACCATTAAATTTAGGTCAGAA GATGAAATTAACTAAAATATACCCATCTACACCAACGTGACCTATCCCATTACGGTCAA

AATAAACACC      TAAGTAAAAAGG CGTAAATTGATACCGTGGGAAATACCGCAAACGGCCGTGGGAATCTCGGAT

GGTGTTTATTCTTATTTAACG CCTTATTTATCACACGGTCGGTATTTCCGCCGTTTGTTCCCACGGAGAATCCGACGGGTTGTT

      GGAATCATAATTACTAGAAAA AGCCTGTTTAGTATCATATGCGTTCCTGTAGCCAGCTTTCATCA

ACGCATATGATACTAAACAGGCT TTTTCTAGTAATTATGATTCCACTCGCTCACATTTAATGTTGATGAAAGCTGGCTACAGGA

AACAGTAGGGCTT      CAACGCTCTTACCAGTATAA AGCCTGGCCTTATACAAATTCAAAATAATTCGCGTCGCCATCA  GAAATAGGAA

AAGCCCTACTGTTGAGCGTTGGCT TTATACTGGTAAGAATTTGTATAAGGCCAGACGCGAATTATTTTTGATGGCGTTCCTATT

      AATTGAGAATCGCCATATTTAACA ACGCCAACATGTAATTTAGGTTCGCATTAAATTTTTGTTAAATCAGCTCATTTTTTAA

CCTAAATTACATGTTGGCGT TGTTAAATATGGCGATTCTCAATTGGTTAAAAAATGAGCTGATTTAACAAAAATTTAATGCGAA

TATAAAGT      TAAGAGAAGCCAG TAATGTTAAAACAGAGGCATTTTCGATAATATTTGTAAACGTTTTAAATT  AAGTATAAGCAAATA

ACTTTATATTCTCTTATTA CTGGCTCGAAAATGCCTCTGTTTTAACAAAATATTAACGTTTACAATTTAAATATTTGCTTATAC

      ACCGACAAAAGGTAAAGTA ATTCTGTCCAGACGACGACATGTACCCCGGTTGATAATCAGAAAAGCCCCAAAAACAGGAAGA

TGTCGTCGTCTGGACAGAAT TACTTTACCTTTTGTCGGTAATCTTCCTGTTTTTGGGGCTTTTCTGATTATCAACCGGGGTACA

GCCTGTTTATCAA      CAGAACGCCATGTTCAGCTA ATGTCATAATAAACAACAACGTAAAACTAGCATGTACGGTAAT      TACACTATCGATGA

TTGATAAACAGGCGCGTTCTGCAT TAGCTGAACATGTTGTTTATTATGATTGACATGCTAGTTTTACGATTACCGTTCATCGAT

      CAATAGATAAGTCCTGAACAAGAA AAATAATATCCCATCCTAATCTATCAGGTCATTGCCTGAGAGTCTGGAGCAAACAAGAGATACACT      

ATTAGGATGGGATATTATTT TTCTTGTTCAGGACTTATCTATTGTCTCTTGTTTGCTCCAGACTCTCAGGCAATGACCTGATAG

GCTGTCTT      AATAATCGACCA ATCATGTAGAATACAAAGGTTACGAGCGATCGAGACTATTTTTGAGGGTAG

AAGACAGCCGATTATTGAT TGGTTTCTACATGCTCGTAACCTTTGTAGATCTCTCAAAAATAGCTACCCTCTCCGGCATTAATT

      TCCTTATCATTCCAAGAAC GGGTATTAAACCAAGTACCGCAGTCAAATCACCATCAATATGATATTCAACCGTTCTAGCTGA      

CGGTACTTGGTTTAATACCC GTTCTTGGAATGATAAGGATATCAGCTAGAACGGTTGAATATCATATTGATGGTGATTTGACTG

TTTCATCGTAGGA      GTTTTTATGCAA GCCGAGAACAAGCCGGAGACACTCATCCAAAAGGGTGAGAAAGTAAAGATT  TGTGTGTAGG

TCCTACGATGAAAATAAAAACGGC TTGCTTGTTCTCGATGAGTGTCTCCGGCCTTTCTCACCCTTTTGAATCTTTACCTACACA

      ATCATTACCGCGCCCAATAGCAAG CAAATCAGATATAGAAGGCTTTTAGAACCCTCATATATTTTAAATGCAATGCCTGAGT

AGCCTTCTATATCTGATTTG CTTGCTATTGGGCGCGGTAATGATTTACTCAGGCATTGCATTTAAAATATATGAGGGTTCTAAA

AGCGAACC      GGCGTTTTAACG CGAAAATTTATCCGGTATTCTAAGTAACGCAAGGATATTTCAAGAAGCCTT      TACACTTACTTTTGCGGGA

GGTTCGCTAAAACGCCTCG CGTTCTTAGAATACCGGATAAATTTTTATCCTTGCGTTGAAATAAAGGCTTCTCCCGCAAAAGTA

      TCCCGACTTGCGGGAGGTT TTGAAGCCTTAAATCAAGATGCATAAAGCTAAATCGGTTGTACCAAAAACATTATGACCCTGTAATACACT      

ATCTTGATTTAAGGCTTCAA AACCTCCCGCAAGTCGGGATTACAGGGTCATAATGTTTTTGGTACAACCGATTTAGCTTTATGC

ATCCTGAATCTTA      ACAATTTTCCCA GCTATTTTGCAGCCTCAGATAGTTGCTGCAATAAAAAAATTAAGAATTAGC  GGAAGGCAAA

TAAGATTCAGGATAAAATTGTAGC TGGGTGCAAAATAGCAACTATCTGAGGCTTTATTGCTTAATTTTGCTAATTCTTTGCCTT

      CCAACGCTAACGAGCGTCTTTCCA GAGCCTAATTTGCCAGTTACCTAATAGTAGTAGCATTAACATCCAATAAATCATACAG

GTAACTGGCAAATTAGGCTC TGGAAAGACGCTCGTTAGCGTTGGGCCTGTATGATTTATTGGATGTTAATGCTACTACTATTAG

CAAATAAG      TCCCAATCTTAT TTAAAACAGCCATACAATTCTAAAAATGGTGGCATGGGCGCGAGCTGAAAA  AAATATTTTCATTTG

CTTATTTGGATTGGGATAA ATAATATGGCTGTTTATTTTTAGAATTGATGCCACCTTTTCAGCTCGCGCCCCAAATGAAAATAT

      AAACGATTTTTTGTTTAAC GTCAAAAATGAAAATAGCAGTGACCATTAGATACATTTCGCAAATGGTCAATAACCTGTTTAG

CTGCTATTTTCATTTTTGAC GTTAAACAAAAAATCGTTTAGCTAAACAGGTTATTGACCATTTGCGAAATGTATCTAATGGTCA

AAGCGCATTAGAC      AAACAGGGAACA TAAGAGAGAATATTTAGTTCCTTTACATTCTGCGAACGAGTAGATTCCCAA  AAAACAGTTG

GTCTAATGCGCTTCCCTGTTTTTA TGTTATTCTCTCTGTAAAGGAACTAAATCTACTCGTTCGCAGAATTGGGAATCAACTGTT

      GGGAGAATTAACTGAACACCCTGA ACAAAGTCAGAGGGTAATTGATGCAACTAAAGTACGGTGTCTGGAAGTTTCATTCCAT

CAATTACCCTCTGACTTTGT TCAGGGTGTTCAGTTAATTCTCCCATATGGAATGAAACTTCCAGACACCGTACTTTAGTTGCAT

CCACAAGAATTGAGTT      AGAT AACTTTTAAATAGCGCTAATATCAGAGTCAACATGGCTGTAGC  CAAGCTTAATTGCTGAATATAAT

AACTCAATTCTTGTGGGTT ATCTCTCTGATATTAGCGCTATTTAAAACATGTTGAGCTACAGCATTATATTCAGCAATTAAGCT

      AAGCCCAATAATAAGAGCA AGAAACAATGAAATAGCCCTTTAATTGCTCCTTTTGATAAGAGGTCATTTTTGCGGATGGCTT

GCTATTTCATTGTTTCT TGCTCTTATTATTGGGCTTCTAAGCCATCCGCAAAAATGACCTCTTATCAAAAGGAGCAATTAAAGG

CCTTTTTAAGAAAAGTAA      CCGA AGCCTATCTTAATTAGAGAGTAAATAGAGGTCAGGACTCCAAC      TACACTCGAACCAGACCGGAAGCAA

TTACTTTTCTTAAAAAGGGCT TCGGTAAGATAGCTATTTACTCTCTAATCCTGACCTGTTGGAGTTTGCTTCCGGTCTGGTTCG

      GCAGATAGCCGAACAAAGTTA CCAGAAGGAAACCGAGGAAGCCCGAAAGACTTCAAATATCGCGTTTTAATTCGAGCTTCAAAGTACACT      

CCTCGGTTTCCTTCTGG TAACTTTGTTCGGCTATCTGCCTTTGAAGCTCGAATTAAAACGCGATATTTGAAGTCTTTCGGGCTT

GAACTGGCATGATTAA      ACCCAAAAACGG AATAGGAAACGCAATAATAAGATTAAGCATCAAAAGCGGATTG

TTAATCATGCCAGTTCTTTTGGGTATT CCGTTATTATTGCGTTTCCTCTTAATCTTTTTGATGCAATCCGCTTTGCTTCTGACT

      GACTCCTTATTACGCAGTATGTTAGCA AACGTAGAAAATACATAGACCATAAATCAAAAATCAGGTCTTTACCCTGACTATT      

TATGTATTTTCTACGTT TGCTAACATACTGCGTAATAAGGAGTCATAATAGTCAGGGTAAAGACCTGATTTTTGATTTATGGTC

AAAGAAACGCAAAGACAC      ACAT ATAAGGTGGCAAAAACGAGAATCATAACAGTTCAGGCTTTAAA  CACATTGAATCCCCCTCAAAT

GTGTCTTTGCGTTTCTTTTAT ATGTTGCCACCTTTATGATTCTCGTTTTCTGAACTGTTTAAAGCATTTGAGGGGGATTCAATG

      CACGGAATAAGTTTATTTTGT CACAATCAATAGAAAATGTTTAGACTGGATAGCGTCCAATACTGCGGAATCGTCATAAATA

ATTTTCTATTGATTGTG ACAAAATAAACTTATTCCGTGAATATTTATGACGATTCCGCAGTATTGGACGCTATCCAGTCTAAAC

AAGGGCGACATTCAAC      AAAGACAACAGC GCCAATTCATATGGTTTACAATAGTAAGGGTTTTTGCCAGAGG  AATTTGCAAAAGAAG

GTTGAATGTCGCCCTTTTGTCTTTGGC GCTGGTAAACCATATGAATTTTACTATTACCCCCTCTGGCAAAACTTCTTTTGCAAA

      CGATTGAGGGAGGGAAGGTAAATATTG ACGGAAATTATTCATTAGTTTACCAGACGACGATAAAAACCAAAATAGCGAGAGG

TAATGAATAATTTCCGT CAATATTTACCTTCCCTCCCTCAATCGAGCCTCTCGCTATTTTGGTTTTTATCGTCGTCTGGTAAAC

CCGACTTGAGCCATTTGG      ACCG TCAAATTATCTCATAACCCTCAAGGTGCAACACTAAGTAAGAG

CCAAATGGCTCAAGTCGGTGA CGGTGATAATTCACCTTGAGGGTTATGATAGTGTTGCTCTTACTATGCCTCGTAATTCCTTTT

      GAATTAGAGCCAGCAAAATCA CCAGTAGCACCATTACCTGAGATTTAGGAATACCACATTCAACT

GGTAATGGTGCTACTGG TGATTTTGCTGGCTCTAATTCGGCGTTATGTATCTGCATTAGTTGAATGTGGTATTCCTAAATCTCA

AAACCATCGATAGCAG      CACCAATGGAAA CGTCAAGGCCGAGTATTAGGATTCATCGGTAGAAATTATTACA

CTGCTATCGATGGTTTCATTGGTGACG TTTCCGGCCTTGCTAATACTGATGAATCTTTCTACCTGTAATAATGTTGTTCCGTTA

      CACCGTAATCAGTAGCGACAGAATCAA GTTTGCCTTTAGCGTCACAGGACGTTGGGAAGAAAAATCTACGTTAATAAAACGA      

TGACGCTAAAGGCAAAC TTGATTCTGTCGCTACTGATTACGGTGGTTCGTTTTATTAACGTAGATTTTTCTTCCCAACGTCCTG

GGCATTTTCGGTCATA      TTTC ATCAGCGCGTATTATACCAGTGACTGTACTGGCTCTTTTAAGA  AGATTGTGAATTACCTTATGCGA

TATGACCGAAAATGCCGAT GAAAACGCGCTACAGTCACTGGTATAATGAGCCAGTTCTTAAAATCGCATAAGGTAATTCACAAT

      GCCCCCTTATTAGCGTTTG CCATCTTTTCATAATCAGAACGAGTAGTAAATTGGGCTTGAGATGGTTTAATTTCAACTTTAA

ATTATGAAAAGATGG CAAACGCTAATAAGGGGGCGATTAAAGTTGAAATTAAACCATCTCAAGCCCAATTTACTACTCGTTCTG

CCGGAACCGCCTC      ACCAGAAC CAGAGCCAATCACCGGCTTGCCCTGACGAGAAACACCAATGAATAAGTCATTCAG  GTAAAGCTGC

GAGGCGGTTCCGGTGGTGGCTCTG GTTCCGGTGATTTTGGTGTTTCTCGTCAGGGCAAGCCTTATTCACTGAATGAGCAGCTTT

      CCTCAGAGCCGCCACCCTCAGAAC CGCCACCCTCAGAGCCACCACCCTCAAGAACCGGATATTCATTACCCAAATCAACGTA

GAGGGTGGTGGCTCTGAGGGTGGCG GTTCTGAGGGTGGCGGCTCTGAGGGTTACGTTGATTTGGGTAATGAATATCCGGTTCTT

AGCATTGA      CCGCCGCCACCA GAGGAACCACCGCCACCAGTAATCTTGACAGAGCCCATCAAGACTGACCTT

TCAATGCTGGCGGCGGCTC TGGTGGTGGTTCTGGTGGCGGCTCTGTCAAGATTACTCTTGATGAAGGTCAGCCAGCCTATGCGC

      CAGGAGGTTGAGGCAGGTC AGACGATTGGCCTTGATATTCACAACCAACTTTGAAAGAGGACAGATGAACGGTGTACAGACC      

TTGTGAATATCAAGGCCAATCGTCT GACCTGCCTCAACCTCCTGCTGGTCTGTACACCGTTCATCTGTCCTCTTTCAAAGTTGG

CAGTCTCTGAATT      AGCGCCAG AATGGAACATTAAAGACTGAACAAATAAATCCTAACCGACGGTCAATCATAAGGG      TACACTGGCGCAGA

AATTCAGAGACTGCGCTTTCCATT CTGGCTTTAATGAGGATTTATTTGTTCAGTTCGGTTCCCTTATGATTGACCGTCTGCGCC

      TACCGTTCCAGTAAGCGTCATACA TGGCTTTTGATGATATGTGTCGAAATCCGCGACCTGCTCCATGTTACTTAGCCGGAACGATACACT      

TATCATCAAAAGCCA TGTATGACGCTTACTGGAACGGTATCGTTCCGGCTAAGTAACATGGAGCAGGTCGCGGATTTCGACACA

ACGGGGTC      AAGTTTTATGGT AATGAGTGTACTCGCCTGATAAATCAGTTGTATCAACGGAGATAAAGTACA

GACCCCGTTAAAACTTATT ACCAGTACACTCCTGATTTATCAGGCGATGATACAAATCTCCGTTGTACTTTGTTTCGCGCTTGG

      AGTGCCTTGAGTAACAGTG CCCGTATAAACAGTTAATGCCCCCTAATACACTAAAACACTCATCTTTGACCCCCAGCGATTA      

AGGGGGCATTAACTGTTTATACGGG CACTGTTACTCAAGGCACTTATAATCGCTGGGGGTCAAAGATGAGTGTTTTAGTGTATT

TATTAAGAGGCTG      AAAGTCTG AAACATGCCTATTATTTTCGGAAAGAGGCAAAAGGCCTAACCAACCTAAAACGAA

CAGCCTCTTAATACTTTCATGTTT CAGAATAATAGGTTCCGAAATAGGCCTTTTGCCTCTTTCGTTTTAGGTTGGTGCCTTCGT

      AGACTCCTCAAGAGAAGGATTAGG ATTAGCGGGGTTTTGTCATGAGGAAGTTTCCATTAAACGGGTAAAATACGTA

CAAAACCCCGCTAAT CCTAATCCTTCTCTTGAGGAGTCTAGTGGCATTACGTATTTTACCCGTTTAATGGAAACTTCCTCATGA

CGAGAGGG      AGTGCCGTGCGG ATAAGTACCAGCTTTGAGGACTAAAGACTTTTCTCTACAGAGGGCAACGGC  ATCGGAACGAGGGTA

CCCTCTCGACGGCACTTAT CCGCCTGGTACTGAGAAAAGTCTTTAGTCCTCAAAGCCTCTGTAGCCGTTGCTACCCTCGTTCCG

      TTGATATAAGTATAGCCCG GAATAGGTGTATCACCGTACTCAGGCTTTTGCGGGATCGTCACCCTCAGCAGCGAAAGACAGC

CCTGAGTACGGTGATACACCTATTC CGGGCTATACTTATATCAAATGCTGTCTTTCGCTGCTGAGGGTGACGATCCCGCAAAAG

AGAACCGCCACCC      CCACCCTCAGAA CCGCCACCCTCTAGTACCGGTTAAAGGCCGAGGTTTGCAGGGACTGAGGCT  GATTCGGTCG

GGGTGGCGGTTCTGAGGGTGGCGG TTCTGAGGGTGGCGGTACTAAACCTCGGCCTTTAACTCCCTGCAAGCCTCAGCGACCGAA

      TCAGAGCCACCACCCTCATTTTCA GGGATAGCAAGCCCATGCGCCGACAATGACAACAACCATCGCCCACGCATAACCGATA

TGGGCTTGCTATCCC TGAAAATGAGGGTGGTGGCTCTGATATATCGGTTATGCGTGGGCGATGGTTGTTGTCATTGTCGGCGCA

TAACACTGAGTTTCGT      TGTA CCGGGAACCCATGATACCGATAGTATAAAACAGCTAATTTCTTTCGAGGTG  GGTATCAGCTTGCTT

ACGAAACTCAGTGTTACGG TACATGGGTTCCTATACTATCGGTATCAAGCTGTTTAAGAAATTCACCTCGAAAGCAAGCTGATA

      CACCAGTACAAACTACAAC GCCTGTAGCATTCCACAGACAGCCCAAAAAAAAGGCTCCAAAAGGAGCCTTTAATTGTATCGG

GGGCTGTCTGTGGAATGCTACAGGC GTTGTAGTTTGTACTGGTGAACCGATACAATTAAAGGCTCCTTTTGGAGCCTTTTTTTT

TTCCAGACGTTAGTACACT      TGTCGTCTAACGATCTAAAG TTTAATCTCCTCATAGTTAGCGTTTTCACGTTGAAAATAATTT  CGTTGCGAAT

CTAACGTCTGGAAAGACGACAAAA CTTTAGATCGTTACGCTAACTATGAGGAGATTTTCAACGTGAAAAAATTATTATTCGCAA

      TACACTTAAATGAATTTTCTGTATGGGATT TTGCTAAACAACTTTCAACAGTTTCAGCGGAGTGAGAATAGAAAGGAACAACTAAAGG

TTCCTTTAGTTGTTCCTTTCTATTCTCACTCCGCTGAAACTGTTGAAAGTTGTTTAGCAA AATCCCATACAGAAAATTCATTTA

TTTTTGTCTCTGTGTTCTTCTAGTCTCTTCTG
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  TACACTGTAAGAATACGTG

AGAG ATAGAACCCTTCTGACCTGAAAGCTACACT   TACACTAACAACCCGTC

ACATTAAATGTGAGCGAGTTACACT

      GGGCTTAATGCGCCG
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      TAATCCAGCGCAGTG

      GCTCATACCGGGG

AACCATCACCCAAATC      ACTACGTGGGCGATGG CCCTCAGGGCGAAAAACCGTCTAGACTCCAACGTCAAAG      TACACTATTAAAGAACGTG

GATTTGGGTGATGGTTCACGTAGTGGG CCATCGCCCTGATAGACGGTTTTTCGCCCTTTGACGTTGGAGTCCACGTTCTTTAAT

      AAGTTTTTTGGGGTCGAGGTGCCGTAA AGCACTAAATCGGAACCCTAGGTTGAGTGTTGTTCCAGTTTGGAACAAGAGTCCACTTACACT      

TAGGGTTCCGATTTAGTGCT TTACGGCACCTCGACCCCAAAAAACTTAGTGGACTCTTGTTCCAAACTGGAACAACACTCAACC

AAAGCCGGCGAACGTG      TGACGGGGTAGA GCTCCCCGATTAGCCGAGATAGAAGGGGAATAGCCAATCAAAA      TACACTAAAATCCCTTATA

CACGTTCGCCGGCTTTCCCCGTCAAGC TCTAAATCGGGGGCTCCCTTCTATCTCGGGCTATTCTTTTGATTTATAAGGGATTTT

      GCGAGAAAGGAAGGGAAGAAAGCGAAA GGAGCGGGCGCTAGGGCGCTGGCGAAAATCCTGTTTGATGGTGGTTCCGAAATCGGCTACACT      

AGCGCCCTAGCGCCCGCTCC TTTCGCTTTCTTCCCTTCCTTTCTCGCGCCGATTTCGGAACCACCATCAAACAGGATTTTCGCC

ACCACACCCGCCGCGC      GCGTAACC TGCTAGCGGTCACGCCCCCAGCAGGCAAGTGCTGGTTTG      TACACTAGTTGCAGCAAGCGGTCCACG

GCGCGGCGGGTGTGGTGGTTACGCGCA GCGTGACCGCTACACTTGCCTGCTGGGGCAAACCAGCGTGGACCGCTTGCTGCAACT

      TTAATGCGCCGCTACAGGGCGCGTACT ATGGTTGCTTTGACGAGCACCAACAGCTGATTGCCCTTCACCGCCTGGCCCTGAGAGTACACT      

GTGCTCGTCAAAGCAACCAT AGTACGCGCCCTGTAGCGGCGCATTAACTCTCAGGGCCAGGCGGTGAAGGGCAATCAGCTGTTG

CGGGAGCTAAACAGGA      AATCAGAGTCGT TAGTGCTTTCCGAGACGGGGTATAACGTCACCAGTTTTTCTTT      TACACTGCGCCAGGGTGGT

TCCTGTTTAGCTCCCGCTCTGATTCTA ACGAGGAAAGCACGTTATACCCCGTCTCACTGGTGAAAAGAAAAACCACCCTGGCGC

      GGCCGATTAAAGGGATTTTAGACAGGA ACGGTACGCCAGAATCCTGAGAAGCCAACGCGCGGGGAGAGGCGGTTTGCGTATTGGTACACT      

TTCTCAGGATTCTGGCGTACCGT TCCTGTCTAAAATCCCTTTAATCGGCCCCAATACGCAAACCGCCTCTCCCCGCGCGTTGGC

GAGTCTGTCC      AAAAGGCC ACCGAGTATCAGTGATTTTTATACATTAATGAATCGGTG      TACACTCAGTCGGGAAACCTGTCGTGCCAGCTG

GGACAGACTCTTTTACTCGGT GGCCTCACTGATTATAAAAACACCGATTCATTAATGCAGCTGGCACGACAGGTTTCCCGACTG

      ATCACGCAAATTAACCGTTGT AGCAATACTTCTTTGTGAGTGAGCTAACTCACATTAATTGCGTTGCGCTCACTGCCCGCTTTCTACACT      

CAAAGAAGTATTGCT ACAACGGTTAATTTGCGTGATGAAAGCGGGCAGTGAGCGCAACGCAATTAATGTGAGTTAGCTCACTCA

GCCTGAGTAGAAGAACTC      CATCACTTAGTAATAATGCCTAAATTCTGGGG      TACACTTAAAGTGTAAAGC

GAGTTCTTCTACTCAGGCAAGTGATGTTATTACTAATTTAGGCACCCCAGGCTTTACACTTTA

      AAACTATCGGCCTTGCTGGTAATATCCAGAACAATATTCCACACAACATACGAGCCGGAAGCATACACT      

ATATTGTTCTGGATATTACCAGCAAGGCCGATAGTTTTGCTTCCGGCTCGTATGTTGTGTGGA

ACGCTCATGG      CAGGAAAAATTG CAACGCCAGCCCACAATTACATCCGCTCCTGTGTGAAATTGTT      TACACTATCATGGTCATAGCTGTTT

CCATGAGCGTTTTTCCTGTTG CAATGGCTGGCGGTAATTGTGAGCGGATAACAATTTCACACAGGAAACAGCTATGACCATGAT

      AAATACCTACATTTTGACGCT CAATCGTCTGAAATGGAGCCTCCTCACAGTTGAGGATCCCCGGGTACCGAGCTCGAATTCGTATACACT      

CATTTCAGACGATTG AGCGTCAAAATGTAGGTATTTTACGAATTCGAGCTCGGTACCCGGGGATCCTCAACTGTGAGGAGGCTC

GTCACACGAC      ACCAATTCTTGG CAGTATTTACATCTTCGCGTCCGTGATGTGCCTGTCAGCACGCGTTTCTGC

GTCGTGTGACTGGTGAATCTG CCAATGTAAATAATCACGGACGCGAAGAACAGGCACGCGTGCTGGCAGAAACCCCCGGTATGA

      CAGTAATAAAAGGGACATTCT GGCCAACAGAGATAGAACCCTTCTGTGGTGCTGCGGCCAGAATG

GAAGGGTTCTATCTCTGTTGGCC AGAATGTCCCTTTTATTACTGCCGTGAAAACGGCCCGCCGCATTCTGGCCGCAGCACCACA

ATATTTTTGAATGGCT      CACAGACACGTAAGAATACG TGGCCTGAAAGCACTCTGATCACTGCGCGCCTGTG

AGCCATTCAAAAATATTGTCTGTGCCA CGTATTCTTACGCTTTCAGGTCAGAGTGCACAGGCGCGCAGTGACACTGCGCTGGAT

      ATTAGTCTTTAATGCGCGAACTGATAG CCCTAAAACTGCCGGGTTACCTGCAGCCAGCGGTGCCGGTGCCCCCTGCATCAGA      

GTTTTAGGG CTATCAGTTCGCGCATTAAAGACTAATCGTCTGATGCAGGGGGCACCGGCACCGCTGGCTGCAGGTAACCCGGCA

ACGAACCACCAGCAGA      AATACCGAAGAATCGCCATT AAAACGGCATCAATCGTTA      TACACTGTTCAGCA

TCTGCTGGTGGTTCGTTCGGTATTTTT AATGGCGATTCTGATGCCGTTAACGATTTGCTGAAC

      AGATAAAACAGAGGTGAGGCGGTCAGT ATTAACACCCGTCATAAACATCCCTTACACTGGTGTTACACT      

GGTGTTAAT ACTGACCGCCTCACCTCTGTTTTATCTACACCAGTGTAAGGGATGTTTATGACG

GAGAGCCAGCAGCAAA      GCCACGCTGCTGCCTGCAAC AGTGTTTCTTTGGGTAAAG      TACACTCTGGTAAT

TTTGCTGCTGGCTCTCAGCGTGGCACT GTTGCAGGCAGCAAAGAAACCTTTACCCATTACCAG

      TGAAAAATCTAAAGCATCACCTTGCTG AACCTCAAAATGAGCCGGGTCACTGTTGCCCTGCGGTACACT      

TTTGAGGTT CAGCAAGGTGATGCTTTAGATTTTTCACCGCAGGGCAACAGTGACCCGGCTCAT

TCTGGTCAGTTGGCAA      AATAAATCAACC CTCGGTTATCATTGCGCGGCGCCGGGC      TACACTACTCAATC

TTGCCAACTGACCAGATATTGATTGAG GGTTTGATAACCGCAACCGCGCCCGGCGGATTGAGT

      ATCAACAGTTGAAAGGAATTGAGGAAG GTCCAGCATCAGCGGGGTCATTGCAGGCGCTTTCGCTACACT      

C CTTCCTCAATTCCTTTCAACTGTTGATGCGAAAGCGCCTGCAATGACCCCGCTGATGCTGGA

CTTTAGGAGC      AAAATATGTGTTATCTGGCTGGAGCAGCTTACCAACCACG      TACACTGGTGGTGCCATCC

GCTCCTAAAGATATTTTAGATAACACCTCCAGCCGTAAGCTGGTTGCGTGGGATGGCACCACC

      ACTAACAACTAATAGATTAGAGCCGTCAATAGATAATGCAAGAATGCCAACGGCAGCACCGTCTACACT      

ATTATCTATTGACGGCTCTAATCTATTAGTTGTTAGTGACGGTGCTGCCGTTGGCATTCTTGC

TTTACAAACA      TATTAGACTTTAGAAGTTTGAGGAGTCAGCAGCAACCACA      TACACTTGGTGCTGGTCTG

TGTTTGTAAAGTCTAATACTTCTAAATCCTCAAATGTGGTTGCTGCTGACCAGACCAGCACCA

      ATTCGACAACTCGTATTAAATCCTTTGCCCGAACGTTCGTGCCGGACTTGTAGAACGTCAGCGTACACT      

AACGTTCGGGCAAAGGATTTAATACGAGTTGTCGAATCGCTGACGTTCTACAAGTCCGGCACG

CGGCGGGCCGTTTTCAC
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Figure S13 – Design templates of the right side of the origami nanotube and of the right lid in its 
version 1. 

The blue lines show the routing of the scaffolds p8064 with complementary staples in grey. The orange 

line (starting at helix 24) represents the staple that carries the target strand sequence as a 3’-overhang. 

Attractive helices ends with 2 nt recessions or extensions are marked with red or green circles, 

respectively. Yellow circles mark the repulsive helix ends with TACACT overhang. The blue circle in 

helix 64 marks the 3’ overhang of the target strand that protrudes inside the cavitiy of the tube. Red 

crosses are introduced as imaginary gaps for the graphical illustration. The design is based on a square 

lattice of DNA helices. 
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Figure S14 – Simulated release kinetics of differently sized cargo from the nanocage versions 1, 2 and 

3.  

Shown are the cargo fraction remaining inside the cages as function of time for the different cargo radii 

simulated for all three new versions (version 1 (a), version 2 (b), version 3 (c). Compared to the original 

version (Figure 6), the release of streptavidin-incumbent over time is considerably restricted regarding the 

higher radii.  
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Figure S15 – Control reactions to support the observed retention of unbound streptavidin molecules 

by the tighter nanocage versions 1 - 3 (see Figure 7). 

a) Scheme of the strand displacement reaction using a streptavidin-incumbent and a ssDNA invader.  To 

show that the retention of streptavidin in the original experiment after 48 h (1) was not due to insufficient 

amounts of invader, after 24 h, invader was added to reach a 4:1 excess of invader strands over target strands 

(2a). To exclude that a too high concentration of external free streptavidin-incumbents could influence 

further escape from the cage, free streptavidin-incumbents were removed 24 h after the initial invader 

addition by PEG precipitation, followed by an invader addition for another 24 h (2b). b) Monitoring 

streptavidin-incumbent release for the original and the improved DNA nanocage versions following the 

experimental schemes 1, 2a and 2b. The retention of streptavidin-incumbent was measured for all 

experiments after 48 h. For the altered schemes 2a and 2b the same amount of streptavidin was retained 

inside the cages indicating that free streptavidin complex could be trapped inside the tight cage versions 1-

3. 
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Figure S16 – Localization of streptavidin inside the nanocage cavity of version 1 after streptavidin 

incumbent loading as well as 2 h and 48 h after DNA invader addition. 

Shown are in each subpanel a representative snapshot of a single cage as well as histograms of the position 

of streptavidin molecules along the long and the short cavity axis of the origami nanocage of version 1. The 

distribution is obtained from 30-40 origami cages on different TEM images after streptavidin-incumbent 

loading (a) as well as 2 h (b) and 48 h (c) after invader addition (see Figure 7). The cage cavity is divided 

into seven bins along the long and three bins along the short axis and the protein position was attributed to 

particular bins by visual inspection of the individual nanocages images. 

 

 

 


