
Supporting Information for “Allosteric modulation of 
local reactivity in DNA origami” 
 
Antonio Suma, Alex Stopar, Allen W. Nicholson, Matteo Castronovo, and Vincenzo 
Carnevale 
 
 

 
 
Supplementary Figure S1: Cadnano representation of the sharp triangle, with GCGC 
sites highlighted. 
 
 
 
 

 
 
Supplementary Figure S2: Same as Fig. S1, but for the defective triangle. 
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ATGAAATTGTTAAATGTAATTAATTTTGTTTTCTTGATGTTTGTTTCATCATCTTCTTTTGCTCAGGTAATTGAAATGAA CACCTATTCCGGGCTATACTTATATCAACCCTCTCGACGGCACTTATCCGCCTGGTACTGAGCAAAACCCCGCTAATCCT

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

CTCTCAGACCTATGATTTTGATAAATTCACTATTGACTCTTCTCAGCGTCTTAATCTAAGCTATCGCTATGTTTTCAAGGATTCTAAGGGA CGGGCACTGTTACTCAAGGCACTGACCCCGTTAAAACTTATTACCAGTACACTCCTGTATCATCAAAAGCCATGTATGACGCTTACTGGAA

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

TTTGTATAACGCATATGATACTAAACAGGCTTTTTCTAGTAATTATGATTCCGGTGTTTATTCTTATTTAACGCCTTATTTATCACACGGTCGGTATTTCAAACCATTAAATTTAGGTCAGAA TGGTTCTGGTGGCGGCTCTGAGGGTGGTGGCTCTGAGGGTGGCGGTTCTGAGGGTGGCGGCTCTGAGGGAGGCGGTTCCGGTGGTGGCTCTGGTTCCGGTGATTTTGATTATGAAAAGATGGC

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

CCCGTTCTTGGAATGATAAGGAAAGACAGCCGATTATTGATTGGTTTCTACATGCTCGTAAATTAGGATGGGATATTATTTTTCTTGTTCAGGACTTATCTATTGTTGATAAACAGGCGCGTTCTGCATTAGCTGAACATGTTGTTTATTGTCGT CTGGTGATTTTGCTGGCTCTAATTCCCAAATGGCTCAAGTCGGTGACGGTGATAATTCACCTTTAATGAATAATTTCCGTCAATATTTACCTTCCCTCCCTCAATCGGTTGAATGTCGCCCTTTTGTCTTTAGCGCTGGTAAACCATATGAATTT

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

CGGCTATCTGCTTACTTTTCTTAAAAAGGGCTTCGGTAAGATAGCTATTGCTATTTCATTGTTTCTTGCTCTTATTATTGGGCTTAACTCAATTCTTGTGGGTTATCTCTCTGATATTAGCGCTCAATTACCCTCTGACTTTGTTCAGGGTGTTCAGTTAATTCTCCCGTCTAATGCGCTTCCCTGTTTTTATGTTATTCTCTCTGTAAAGGCTGCTATTTTCATTTTTGACGTTAAACAAAAAATCGTTTCTTATTTGGATTGGGATAAATAATATGGCTGTTTATTTTGTAACTGGCAAATTAGGCTCTGGAAAGACGCTCGTTAGCGTTGGTAAGATTCAGGATAAAATTGTAGCTGGGTGCAAAATAGCA

GGGTGGTGGCTCTGAGGGTGGCGGTTCTGAGGGTGGCGGTTCTGAGGGTGGCGGTACTAAACCTCCTGAGTACGGTGATA CAATTTAAATATTTGCTTATACAATCTTCCTGTTTTTGGGGCTTTTCTGATTATCAACCGGGGTACATATGATTGACATG

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

TTAGCAAAACCCCATACAGAAAATTCATTTACTAACGTCTGGAAAGACGACAAAACTTTAGATCGTTACGCTAACTATGAGGGTTGTCTGT CTACCCTCTCCGGCATTAATTTATCAGCTAGAACGGTTGAATATCATATTGATGGTGATTTGACTGTCTCCGGCCTTTCTCACCCTTTTGA

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

CCTGCAAGCCTCAGCGACCGAATATATCGGTTATGCGTGGGCGATGGTTGTTGTCATTGTCGGCGCAACTATCGGTATCAAGCTGTTTAAGAAATTCACCTCGAAAGCAAGCTGATAAACCGA TACAACCGATTTAGCTTTATGCTCTGAGGCTTTATTGCTTAATTTTGCTAATTCTTTGCCTTGCCTGTATGATTTATTGGATGTTAATGCTACTACTATTAGTAGAATTGATGCCACCTTTTC

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

GCTAAGTAACATGGAGCAGGTCGCGGATTTCGACACAATTTATCAGGCGATGATACAAATCTCCGTTGTACTTTGTTTCGCGCTTGGTATAATCGCTGGGGGTCAAAGATGAGTGTTTTAGTGTATTCTTTCGCCTCTTTCGTTTTAGGTTGGTG AACATGTTGAGCTACAGCACCAGATTCAGCAATTAAGCTCTAAGCCATCCGCAAAAATGACCTCTTATCAAAAGGAGCAATTAAAGGTACTCTCTAATCCTGACCTGTTGGAGTTTGCTTCCGGTCTGGTTCGCTTTGAAGCTCGAATTAAAACG

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

AGTCTAAACATTTTACTATTACCCCCTCTGGCAAAACTTCTTTTGCAAAAGCCTCTCGCTATTTTGGTTTTTATCGTCGTCTGGTAAACGAGGGTTATGATAGTGTTGCTCTTACTATGCCTCGTAATTCCTTTTGGCGTTATGTATCTGCATTAGTTGAATGTGGTATTCCTAAATCTCAACTGATGAATCTTTCTACCTGTAATAATGTTGTTCCGTTAGTTCGTTTTATTAACGTAGATTTTTCTTCCCAACGTCCTGACTGGTATAATGAGCCAGTTCTTAAAATCGCATAAGGTAATTCACAATGATTAAAGTTGAAATTAAACCATCTCAAGCCCAATTTACTACTCGTTCTGGTGTTCTCGTCAGGG

TTGATGGCGTTCCTATTGGTTAAAAAATGAGCTGATTTAACAAAAATTTAACGCGAATTTTAACAAAATATTAACGTTTA TAATTCGCCTCTGCGCGATTTTGTAACTTGGTATTCAAAGCAATCAGGCGAATCCGTTATTGTTTCTCCCGATGTAAAAG

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

TACGGTCGTCGTCCCCTCAAACTGGCAGATGCACGGTTACGATGCGCCCATCTACACCAACGTAACCTATCCCATTACGGTCAATCCGCCG TGGTTCAATTCCTTCCATAATTCAGAAGTATAATCCAAACAATCAGGATTATATTGATGAATTGCCATCATCTGATAATCAGGAATATGAT

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

CAGGCATGCAAGCTTGGCACTGGCCGTCGTTTTACAACGTCGTGACTGGGAAAACCCTGGCGTTACCCAACTTAATCGCCTTGCAGCACATCCCCCTTTCGCCAGCTGGCGTAATAGCGAAGA AATACTTCTAAATCCTCAAATGTATTATCTATTGACGGCTCTAATCTATTAGTTGTTAGTGCACCTAAAGATATTTTAGATAACCTTCCTCAATTCCTTTCTACTGTTGATTTGCCAACTGAC

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

CTGTTGCCCGTCTCGCTGGTGAAAAGAAAAACCACCCTGGCGCCCAATACGCAAACCGCCTCTCCCCGCGCGTTGGCCGATTCATTAATGCAGCTGGCACGACAGGTTTCCCGACTGGAAAGCGGGCAGTGAGCGCAACGCAATTAATGTGAGTT TTTTAATGGCGATGTTTTAGGGCTATCAGTTCGCGCATTAAAGACTAATAGCCATTCAAAAATATTGTCTGTGCCACGTATTCTTACGCTTTCAGGTCAGAAGGGTTCTATCTCTGTTGGCCAGAATGTCCCTTTTATTACTGGTCGTGTGACTG

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

TTCCCTTCCTTTCTCGCCACGTTCGCCGGCTTTCCCCGTCAAGCTCTAAATCGGGGGCTCCCTTTAGGGTTCCGATTTAGTGCTTTACGGCACCTCGACCCCAAAAAACTTGATTTGGGTGATGGTTCACGTAGTGGGCCATCGCCCTGATAGACGGTTTTTCGCCCTTTGACGTTGGAGTCCACGT AACGGTTAATTTGCGTGATGGACAGACTCTTTTACTCGGTGGCCTCACTGATTATAAAAACACTTCTCAAGATTCTGGCGTACCGTTCCTGTCTAAAATCCCTTTAATCGGCCTCCTGTTTAGCTCCCGCTCTGATTCCAACGAGGAAAGCACGTTATACGTGCTCGTCAAAGCAACCATAGTACGC

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

TTAATTAATTT CTGTAAATCGTCGCTA GTGAATAACCTTGCTT AAATCAATATATGTGA AATGGAAACAGTACAT CCTTTTTT CCTCAAGAGAAGGATTTTGAATTA TTAAGAGGCTGAGACT CTGAAACATGAAAGTA TTCGGAACCTATTATT AATGCCCCCTGCCTAT TATAAACAGTT

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

TTAATTTCATC TTCAAATATATTTTAG AACGCGAGAAAACTTT CAATCGCAAGACAAAG AATGCTGATGCAAATC TATATAACTATATGTA CCGGCTTAGGTTGGGT TTTAACCT GTCTCTGAATTTACCGACTACCTT CAGAATGGAAAGCGCA GGATCTTCATTAAAGC ATATTCACAAACGAAT CAGACGATTGGCCTTG GGAGGTTGAGGCAGGT GCCGCCAGCATTGACA CCACCAGAGCC

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

CTGTCCAGACG AAAAGGTAAAGTAATT AATATAAAGTACCGAC GAGCCAGTAATAAGAG AGGCAGAGGCATTTTC CGCCAACATGTAATTT TCGCCATATTTAACAA AGGGCTTAATTGAGAA GCCAACGCTCAACAGT AGTATAAA CCCCTTATTAGCGTTTTTCTTACC CATTTTCGGTCATAGC AGCGCGTTTTCATCGG TTTAGCGTCAGACTGT CAGAATCAAGTTTGCC CCGTAATCAGTAGCGA ACCATCGATAGCAGCA AAACGTCACCAATGAA CCATTAGCAAGGCCGG TAGCACCATTA

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

TCAAGATTAGT GTTTTGAAGCCTTAAA TCCCGACTTGCGGGAG GGCGTTTTAGCGAACC TATTCTAAGAACGCGA TAGAAGGCTTATCCGG GCAAGCAAATCAGATA ATTACCGCGCCCAATA TTTCATCGTAGGAATC AGCAAGCCGTTTTTAT GCACTCATCGAGAACA CAAGTACC TGTCACAATCAATAGATATTAAAC CGGAATAAGTTTATTT AAACGCAAAGACACCA TGGCAACATATAAAAG AATACATACATAAAGG GTTAGCAAACGTAGAA CCTTATTACGCAGTAT TGGCATGATTAAGACT GAATACCCAAAAGAAC AAACGCAATAATAACG CAGAAGGAAACCGAGG AACAAAGTTAC

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

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

TGTAGCATTCC TACAAACTACAACGCC TGAGTTTCGTCACCAG CCATGTACCGTAACAC CAAGCCCAATAGGAAC AGGGATAG GTAATCGTAAAACTAGTCATTTTC AGAGAATCGATGAACG GAGTCTGGAGCAAACA TCAGGTCATTGCCTGA AGATCTACAAAGGCTA CTATTTTTGAG

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

CTTTAATTGTA AGGCTCCAAAAGGAGC AAATCTCCAAAAAAAA AATTTTTTCACGTTGA AGGAATTGCGAATAAT AGAAAGGAACAACTAA TCAGCGGAGTGAGAAT CAACAGTT ATGTGTAGGTAAAGATACAACTTT ATGCAATGCCTGAGTA CCCTCATATATTTTAA ATAAAAATTTTTAGAA TTATTTCAACGCAAGG TTTGCGGGAGAAGCCT ATGACCCTGTAATACT CCAAAAACATT

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

CACTACGAAGG GTAAAATACGTAATGC AGTTTCCATTAAACGG GACTTTTTCATGAGGA GGCTTTGAGGACTAAA TAGCAACGGCTACAGA AGCATCGGAACGAGGG CTCAGCAGCGAAAGAC TTGCGGGATCGTCACC GGCCGCTT ATTTGGGGCGCGAGCTGAGTTAAA GTTTAGCTATATTTTC AAATGGTCAATAACCT ATTAGATACATTTCGC TAGATTTAGTTTGACC CAATTCTGCGAACGAG TGTAACAGTTGATTCC TGGAAGTTTCATTCCA ACTAAAGTACGGTGTC TTAAATATGCA

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

AATAAGGCTTG AGCTGCTCATTCAGTG CAAATCAACGTAACAA CCGGATATTCATTACC GTAATCTTGACAAGAA CTGACCTTCATCAAGA CAGGCGCATAGGCTGG TGAACGGTGTACAGAC TTTGAAAGAGGACAGA AACCGAACTGACCAAC CGGTCAATCATAAGGG GGCGCAGA AAGACTTCAAATATCGCGGAACGA TTAAGAGGAAGCCCGA GATTGCATCAAAAAGA AGTCAGAAGCAAAGCG TTACCCTGACTATTAT ATCAAAAATCAGGTCT ACGAGAATGACCATAA TTAAACAGTTCAGAAA ATCCCCCTCAAATGCT CATAAATATTCATTGA AATACTGCGGAATCGT GGATAGCGTCC

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

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

GTGGGAACAAA ACCCGTCGGATTCTCC ATGTGAGCGAGTAACA CTTTCATCAACATTAA GCCTTCCTGTAGCCAG CGCGTCTG TATACAGTAACAGTACAAATAATT TTTAACGTCAGATGAA TGCGTAGATTTTCAGG ACAGAAATAAAGAAAT ATTATTAGCACGTAAA ACCATATCAAA

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

CGGTGCGGGCC TGTTGGGAAGGGCGAT ATTCAGGCTGCGCAAC CAAAGCGCCATTCGCC GGTGCCGGAAACCAGG TTCCGGCACCGCTTCT CGCACTCCAGCCAGCT AGGAAGAT AAGGAGCGGAATTATCTCGGCCTC ACAAAGAAACCACCAG ATTATCATTTTGCGGA TAAAAGTTTGAGTAAC CGAACGTTATTAATTT TATTAAATCCTTTGCC ACAATTCGACAACTCG AGACTTTACAA

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

ATGAGTGAGCT AAGCCTGGGGTGCCTA GGAAGCATAAAGTGTA ACACAACATACGAGCC ATCCGCTCACAATTCC CCTGTGTGAAATTGTT ATGGTCATAGCTGTTT GCTCGAATTCGTAATC GATCCCCGGGTACCGA CTCTAGAG CCTCAATCAATATCTGCAGGTCGA ACCTCAAATATCAAAC AGCATCACCTTGCTGA CAAATGAAAAATCTAA CGCTGAGAGCCAGCAG GCCTGCAACAGTGCCA GGTCAGTATTAACACC AAAACAGAGGTGAGGC ACCACCAGCAGAAGAT ATACCGAACGA

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

ACTATTAAAGA TTTGGAACAAGAGTCC TTGAGTGTTGTTCCAG ATAGCCCGAGATAGGG CTTATAAATCAAAAGA GAAATCGGCAAAATCC GTTTGATGGTGGTTCC AGCAGGCGAAAATCCT CACGCTGGTTTGCCCC GTTGCAGCAAGCGGTC GCCTGGCCCTGAGAGA CCTTCACC ACATTGGCAGATTCACCTGATTGC CTGAAATGGATTATTT TTTGACGCTCAATCGT ATGGAAATACCTACAT AACAGGAAAAACGCTC TACCGCCAGCCATTGC ATATCCAGAACAATAT ATCGGCCTTGCTGGTA TAGAAGAACTCAAACT ACATCACTTGCCTGAG TCTTTGATTAGTAATA GTAGCAATACT
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ATGAAATTGTTAAATGTAATTAATTTTGTTTTCTTGATGTTTGTTTCATCATCTTCTTTTGCTCAGGTAATTGAAATGAA CACCTATTCCGGGCTATACTTATATCAACCCTCTCGACGGCACTTATCCGCCTGGTACTGAGCAAAACCCCGCTAATCCT

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

CTCTCAGACCTATGATTTTGATAAATTCACTATTGACTCTTCTCAGCGTCTTAATCTAAGCTATCGCTATGTTTTCAAGGATTCTAAGGGA CGGGCACTGTTACTCAAGGCACTGACCCCGTTAAAACTTATTACCAGTACACTCCTGTATCATCAAAAGCCATGTATGACGCTTACTGGAA

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

TTTGTATAACGCATATGATACTAAACAGGCTTTTTCTAGTAATTATGATTCCGGTGTTTATTCTTATTTAACGCCTTATTTATCACACGGTCGGTATTTCAAACCATTAAATTTAGGTCAGAA TGGTTCTGGTGGCGGCTCTGAGGGTGGTGGCTCTGAGGGTGGCGGTTCTGAGGGTGGCGGCTCTGAGGGAGGCGGTTCCGGTGGTGGCTCTGGTTCCGGTGATTTTGATTATGAAAAGATGGC

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

CCCGTTCTTGGAATGATAAGGAAAGACAGCCGATTATTGATTGGTTTCTACATGCTCGTAAATTAGGATGGGATATTATTTTTCTTGTTCAGGACTTATCTATTGTTGATAAACAGGCGCGTTCTGCATTAGCTGAACATGTTGTTTATTGTCGT CTGGTGATTTTGCTGGCTCTAATTCCCAAATGGCTCAAGTCGGTGACGGTGATAATTCACCTTTAATGAATAATTTCCGTCAATATTTACCTTCCCTCCCTCAATCGGTTGAATGTCGCCCTTTTGTCTTTAGCGCTGGTAAACCATATGAATTT

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

CGGCTATCTGCTTACTTTTCTTAAAAAGGGCTTCGGTAAGATAGCTATTGCTATTTCATTGTTTCTTGCTCTTATTATTGGGCTTAACTCAATTCTTGTGGGTTATCTCTCTGATATTAGCGCTCAATTACCCTCTGACTTTGTTCAGGGTGTTCAGTTAATTCTCCCGTCTAATGCGCTTCCCTGTTTTTATGTTATTCTCTCTGTAAAGGCTGCTATTTTCATTTTTGACGTTAAACAAAAAATCGTTTCTTATTTGGATTGGGATAAATAATATGGCTGTTTATTTTGTAACTGGCAAATTAGGCTCTGGAAAGACGCTCGTTAGCGTTGGTAAGATTCAGGATAAAATTGTAGCTGGGTGCAAAATAGCA

GGGTGGTGGCTCTGAGGGTGGCGGTTCTGAGGGTGGCGGTTCTGAGGGTGGCGGTACTAAACCTCCTGAGTACGGTGATA CAATTTAAATATTTGCTTATACAATCTTCCTGTTTTTGGGGCTTTTCTGATTATCAACCGGGGTACATATGATTGACATG

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

TTAGCAAAACCCCATACAGAAAATTCATTTACTAACGTCTGGAAAGACGACAAAACTTTAGATCGTTACGCTAACTATGAGGGTTGTCTGT CTACCCTCTCCGGCATTAATTTATCAGCTAGAACGGTTGAATATCATATTGATGGTGATTTGACTGTCTCCGGCCTTTCTCACCCTTTTGA

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

CCTGCAAGCCTCAGCGACCGAATATATCGGTTATGCGTGGGCGATGGTTGTTGTCATTGTCGGCGCAACTATCGGTATCAAGCTGTTTAAGAAATTCACCTCGAAAGCAAGCTGATAAACCGA TACAACCGATTTAGCTTTATGCTCTGAGGCTTTATTGCTTAATTTTGCTAATTCTTTGCCTTGCCTGTATGATTTATTGGATGTTAATGCTACTACTATTAGTAGAATTGATGCCACCTTTTC

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

GCTAAGTAACATGGAGCAGGTCGCGGATTTCGACACAATTTATCAGGCGATGATACAAATCTCCGTTGTACTTTGTTTCGCGCTTGGTATAATCGCTGGGGGTCAAAGATGAGTGTTTTAGTGTATTCTTTCGCCTCTTTCGTTTTAGGTTGGTG AACATGTTGAGCTACAGCACCAGATTCAGCAATTAAGCTCTAAGCCATCCGCAAAAATGACCTCTTATCAAAAGGAGCAATTAAAGGTACTCTCTAATCCTGACCTGTTGGAGTTTGCTTCCGGTCTGGTTCGCTTTGAAGCTCGAATTAAAACG

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

AGTCTAAACATTTTACTATTACCCCCTCTGGCAAAACTTCTTTTGCAAAAGCCTCTCGCTATTTTGGTTTTTATCGTCGTCTGGTAAACGAGGGTTATGATAGTGTTGCTCTTACTATGCCTCGTAATTCCTTTTGGCGTTATGTATCTGCATTAGTTGAATGTGGTATTCCTAAATCTCAACTGATGAATCTTTCTACCTGTAATAATGTTGTTCCGTTAGTTCGTTTTATTAACGTAGATTTTTCTTCCCAACGTCCTGACTGGTATAATGAGCCAGTTCTTAAAATCGCATAAGGTAATTCACAATGATTAAAGTTGAAATTAAACCATCTCAAGCCCAATTTACTACTCGTTCTGGTGTTCTCGTCAGGG

TTGATGGCGTTCCTATTGGTTAAAAAATGAGCTGATTTAACAAAAATTTAACGCGAATTTTAACAAAATATTAACGTTTA TAATTCGCCTCTGCGCGATTTTGTAACTTGGTATTCAAAGCAATCAGGCGAATCCGTTATTGTTTCTCCCGATGTAAAAG

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

TACGGTCGTCGTCCCCTCAAACTGGCAGATGCACGGTTACGATGCGCCCATCTACACCAACGTAACCTATCCCATTACGGTCAATCCGCCG TGGTTCAATTCCTTCCATAATTCAGAAGTATAATCCAAACAATCAGGATTATATTGATGAATTGCCATCATCTGATAATCAGGAATATGAT

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

CAGGCATGCAAGCTTGGCACTGGCCGTCGTTTTACAACGTCGTGACTGGGAAAACCCTGGCGTTACCCAACTTAATCGCCTTGCAGCACATCCCCCTTTCGCCAGCTGGCGTAATAGCGAAGA AATACTTCTAAATCCTCAAATGTATTATCTATTGACGGCTCTAATCTATTAGTTGTTAGTGCACCTAAAGATATTTTAGATAACCTTCCTCAATTCCTTTCTACTGTTGATTTGCCAACTGAC

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

CTGTTGCCCGTCTCGCTGGTGAAAAGAAAAACCACCCTGGCGCCCAATACGCAAACCGCCTCTCCCCGCGCGTTGGCCGATTCATTAATGCAGCTGGCACGACAGGTTTCCCGACTGGAAAGCGGGCAGTGAGCGCAACGCAATTAATGTGAGTT TTTTAATGGCGATGTTTTAGGGCTATCAGTTCGCGCATTAAAGACTAATAGCCATTCAAAAATATTGTCTGTGCCACGTATTCTTACGCTTTCAGGTCAGAAGGGTTCTATCTCTGTTGGCCAGAATGTCCCTTTTATTACTGGTCGTGTGACTG
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TTCCCTTCCTTTCTCGCCACGTTCGCCGGCTTTCCCCGTCAAGCTCTAAATCGGGGGCTCCCTTTAGGGTTCCGATTTAGTGCTTTACGGCACCTCGACCCCAAAAAACTTGATTTGGGTGATGGTTCACGTAGTGGGCCATCGCCCTGATAGACGGTTTTTCGCCCTTTGACGTTGGAGTCCACGT AACGGTTAATTTGCGTGATGGACAGACTCTTTTACTCGGTGGCCTCACTGATTATAAAAACACTTCTCAAGATTCTGGCGTACCGTTCCTGTCTAAAATCCCTTTAATCGGCCTCCTGTTTAGCTCCCGCTCTGATTCCAACGAGGAAAGCACGTTATACGTGCTCGTCAAAGCAACCATAGTACGC

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

TTAATTAATTT CTGTAAATCGTCGCTA GTGAATAACCTTGCTT AAATCAATATATGTGA AATGGAAACAGTACAT CCTTTTTT CCTCAAGAGAAGGATTTTGAATTA TTAAGAGGCTGAGACT CTGAAACATGAAAGTA TTCGGAACCTATTATT AATGCCCCCTGCCTAT TATAAACAGTT

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

TTAATTTCATC TTCAAATATATTTTAG AACGCGAGAAAACTTT CAATCGCAAGACAAAG AATGCTGATGCAAATC TATATAACTATATGTA CCGGCTTAGGTTGGGT TTTAACCT GTCTCTGAATTTACCGACTACCTT CAGAATGGAAAGCGCA GGATCTTCATTAAAGC ATATTCACAAACGAAT CAGACGATTGGCCTTG GGAGGTTGAGGCAGGT GCCGCCAGCATTGACA CCACCAGAGCC

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

CTGTCCAGACG AAAAGGTAAAGTAATT AATATAAAGTACCGAC GAGCCAGTAATAAGAG AGGCAGAGGCATTTTC CGCCAACATGTAATTT TCGCCATATTTAACAA AGGGCTTAATTGAGAA GCCAACGCTCAACAGT AGTATAAA CCCCTTATTAGCGTTTTTCTTACC CATTTTCGGTCATAGC AGCGCGTTTTCATCGG TTTAGCGTCAGACTGT CAGAATCAAGTTTGCC CCGTAATCAGTAGCGA ACCATCGATAGCAGCA AAACGTCACCAATGAA CCATTAGCAAGGCCGG TAGCACCATTA

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

TCAAGATTAGT GTTTTGAAGCCTTAAA TCCCGACTTGCGGGAG GGCGTTTTAGCGAACC TATTCTAAGAACGCGA TAGAAGGCTTATCCGG GCAAGCAAATCAGATA ATTACCGCGCCCAATA TTTCATCGTAGGAATC AGCAAGCCGTTTTTAT GCACTCATCGAGAACA CAAGTACC TGTCACAATCAATAGATATTAAAC CGGAATAAGTTTATTT AAACGCAAAGACACCA TGGCAACATATAAAAG AATACATACATAAAGG GTTAGCAAACGTAGAA CCTTATTACGCAGTAT TGGCATGATTAAGACT GAATACCCAAAAGAAC AAACGCAATAATAACG CAGAAGGAAACCGAGG AACAAAGTTAC

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

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

TGTAGCATTCC TACAAACTACAACGCC TGAGTTTCGTCACCAG CCATGTACCGTAACAC CAAGCCCAATAGGAAC AGGGATAG GTAATCGTAAAACTAGTCATTTTC AGAGAATCGATGAACG GAGTCTGGAGCAAACA TCAGGTCATTGCCTGA AGATCTACAAAGGCTA CTATTTTTGAG

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

CTTTAATTGTA AGGCTCCAAAAGGAGC AAATCTCCAAAAAAAA AATTTTTTCACGTTGA AGGAATTGCGAATAAT AGAAAGGAACAACTAA TCAGCGGAGTGAGAAT CAACAGTT ATGTGTAGGTAAAGATACAACTTT ATGCAATGCCTGAGTA CCCTCATATATTTTAA ATAAAAATTTTTAGAA TTATTTCAACGCAAGG TTTGCGGGAGAAGCCT ATGACCCTGTAATACT CCAAAAACATT

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

CACTACGAAGG GTAAAATACGTAATGC AGTTTCCATTAAACGG GACTTTTTCATGAGGA GGCTTTGAGGACTAAA TAGCAACGGCTACAGA AGCATCGGAACGAGGG CTCAGCAGCGAAAGAC TTGCGGGATCGTCACC GGCCGCTT ATTTGGGGCGCGAGCTGAGTTAAA GTTTAGCTATATTTTC AAATGGTCAATAACCT ATTAGATACATTTCGC TAGATTTAGTTTGACC CAATTCTGCGAACGAG TGTAACAGTTGATTCC TGGAAGTTTCATTCCA ACTAAAGTACGGTGTC TTAAATATGCA

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

AATAAGGCTTG AGCTGCTCATTCAGTG CAAATCAACGTAACAA CCGGATATTCATTACC GTAATCTTGACAAGAA CTGACCTTCATCAAGA CAGGCGCATAGGCTGG TGAACGGTGTACAGAC TTTGAAAGAGGACAGA AACCGAACTGACCAAC CGGTCAATCATAAGGG GGCGCAGA AAGACTTCAAATATCGCGGAACGA TTAAGAGGAAGCCCGA GATTGCATCAAAAAGA AGTCAGAAGCAAAGCG TTACCCTGACTATTAT ATCAAAAATCAGGTCT ACGAGAATGACCATAA TTAAACAGTTCAGAAA ATCCCCCTCAAATGCT CATAAATATTCATTGA AATACTGCGGAATCGT GGATAGCGTCC

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

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

GTGGGAACAAA ACCCGTCGGATTCTCC ATGTGAGCGAGTAACA CTTTCATCAACATTAA GCCTTCCTGTAGCCAG TTTAACGTCAGATGAA TGCGTAGATTTTCAGG ACAGAAATAAAGAAAT ATTATTAGCACGTAAA ACCATATCAAA

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

CGGTGCGGGCC TGTTGGGAAGGGCGAT ATTCAGGCTGCGCAAC CAAAGCGCCATTCGCC GGTGCCGGAAACCAGG TTCCGGCACCGCTTCT CGCACTCCAGCCAGCT ACAAAGAAACCACCAG ATTATCATTTTGCGGA TAAAAGTTTGAGTAAC CGAACGTTATTAATTT TATTAAATCCTTTGCC ACAATTCGACAACTCG AGACTTTACAA

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

ATGAGTGAGCT AAGCCTGGGGTGCCTA GGAAGCATAAAGTGTA ACACAACATACGAGCC ATCCGCTCACAATTCC CCTGTGTGAAATTGTT ATGGTCATAGCTGTTT GCTCGAATTCGTAATC GATCCCCGGGTACCGA CTCTAGAG CCTCAATCAATATCTGCAGGTCGA ACCTCAAATATCAAAC AGCATCACCTTGCTGA CAAATGAAAAATCTAA CGCTGAGAGCCAGCAG GCCTGCAACAGTGCCA GGTCAGTATTAACACC AAAACAGAGGTGAGGC ACCACCAGCAGAAGAT ATACCGAACGA

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

ACTATTAAAGA TTTGGAACAAGAGTCC TTGAGTGTTGTTCCAG ATAGCCCGAGATAGGG CTTATAAATCAAAAGA GAAATCGGCAAAATCC GTTTGATGGTGGTTCC AGCAGGCGAAAATCCT CACGCTGGTTTGCCCC GTTGCAGCAAGCGGTC GCCTGGCCCTGAGAGA CCTTCACC ACATTGGCAGATTCACCTGATTGC CTGAAATGGATTATTT TTTGACGCTCAATCGT ATGGAAATACCTACAT AACAGGAAAAACGCTC TACCGCCAGCCATTGC ATATCCAGAACAATAT ATCGGCCTTGCTGGTA TAGAAGAACTCAAACT ACATCACTTGCCTGAG TCTTTGATTAGTAATA GTAGCAATACT
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Supplementary Figure S3: Geometric criteria used to build the maximum and minimum 
distance maps. a) A perfect dsDNA of ten bases used as a reference frame. For each of 
the ten nucleotides, a cylinder centered on the nucleotide is defined with the axis parallel 
to the DNA centerline, the height equal to the base-to-base distance and infinite radius. 
Any particle inside the i-th cylinder is considered when constructing the distance maps 
for the corresponding nucleotide. To compute the angle q, we use one of the two strands 
as a reference and compute the angle between its base-pair vector and the particle 
position vector, see b). Thus, the angular reference frame rotates along the double strand.  
c) Maximum distance map required by the protein ( maxi,q  ) to dock on the DNA. d) 
Example of minimum distance map ( mini,q  ) constructed for site 8 (on the scaffold side), 
for a single frame. In this case, the comparison between the two maps indicates that the 
site is not accessible; indeed, there is overlap between the protein residues and one of 
the adjacent strands, see e). 


