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GENETICS, SOFTWARE

3D LD

15.12.2006 1 COMMENT

While waiting for genomewide SNP data to be re-partioned into LD blocks | found this page
with some neat progamming tricks. It is part of the dissertation of Ben Fry / MIT about com-
putational information design. Page 74 ff has a history of redesigning the widely used ha-

ploview pogram.

The design of these diagrams was first developed manually to work out
the details, but in interest of seeing them implemented, it was clear that
HaploView needed to be modified directly in order to demonstrate the
improvements in practice. Images of the redesigned version are seen

on this page and the page following. The redesigned version was even-
tually used as the base for a subsequence a€"version 2.0a€™ of the
program,

which has since been released to the public and is distributed as one of
the analysis tools for the HapMap [www.hapmap.org] project.

NACHTRAG

CCR3

23.04.2008 AT 07:10
AGCCCCTAAAGCAGCACTAATTGCAAGGATTTCTCAGGTGACTGGTTAGTATGTGGTGTCAAT-
CATGAAA
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AAGAAGAACTGCACGAAAGTATCTTTCTGAAAACTTGCAAAACTGAGAAGCTAGTCTGTT-
TAAAACAGGA
AGTTATATACTTACATTGTTTACTACTTTACTAATGTCTGTGATCTGATGGTATCTCTGTTTCAG-
GAGTG
GTGACGCCTAAGCTATCACTGGACATATCAAGGACTTCACTAAATTAGCAGGTACCACTG-
GTCTTCTTGT
GCTTATCCGGGCAAGAACTTATCGAAATACAATAGAAGTTTTTACTTAGAAGAGATTTTCAGG-
TAGGTGT
CGCTTTTCCAGGAAAAGGGAGGTGGAACAAGGAGGGGTCCAGGCAGGTGGAAGTAG-
TAACTTCCAGCAGT
GCTCTTGGATCTAGGAGGGAGGAGAGGAAGGTACACAGCAATTTAGAGGTAGTATGGG-
GCCAGAGTGGGA
GAAAATATGGCCACATATCTCCATTTTCTTCTTGCTTTTTCTAATTTTCCCTTTCTGTCTCCCATC-
CACA
CAATGATAAGTTTGCGTGTAGCACTCACCCAAACTTGGCCCTTTATACCTCTTTAGTCAA-
CATCTGTGCC
CATGTTACCCTCCTATACTTTCACAAATTCTCAACTATGTGCATATGACTACTCCAAAGAGCTTA-
CACTT
AATAGCTTGTGTTTATTTATATTGACTTGTAAGAAATAGCAAAAATATAATTTTACATATATAT-
GTGTAT
ATATATATATATACACATATATATATATATATATATACGCACACACACATACATTTTTATATATA-
CAAAG
TCCTCCCTCAGTATCTGTGAGGGATTTGTTCCAGGACCCTTGCAGATACCAAAATTCATAGAT-
GCTCAAG
TTCCTTATATAAAATGATGTAGTATTTGCTGATAACCTACAAATATCCTCCAGTACCCTTTAAAT-
ACAAG
TACCTAGATTACTTGTAATACCTAATACAACGCATACAGAGCGCTTCATTCATGTGGAGTCAA-
CATAGCA
CTTGCTGCGTGGCAAATTCAAGGCTTGGTTTTTGCAACTTTGTGGAGCTTTTTCCCAGA-
TATTTTTGATC
CGTGATTGGTTGAATACACAAATGTGGAACCCATGGATACAGAGGGCTGATTATATACATAT-
GTGTGTGT
GCATTAAGTATGTATGTGTGGAAATATATATATTTATTTGAAGTTTTCATTGAAAATCCACAC-
TAAATCA
AGCTACTAGATGAGTCAGTTGATTGATTTGGTGTCTTTTTTTCTGGGTGAATGAGATTGTCTGT-
GTTAGA
GGGTAGAGCTAGAAAGCCTTACCGATTCTTCTGGAAACGCCTGGATTGACAGAGGATGAGT-
GTTAACTTT
GACAAGTACTTCAAGTGAGAGTGGTGGGAATAAGGGGTCTTCCACATGGATGTGGTA-
TAAGTTGAAGTAT
ATTTTTGAAGTGCAGCTCTTTCCAGAAAATGGTGATGATTACACTGAACCACGCAGGATGAGT-
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TAGCTCT
TCTGGGAGAAGAAATATGAGCCCTTTGTATGACTTAATAAGAAAAAAGCAGATCTGTACAGCA-
GAATAAA
TTGGGTAAAGGGCACAAAGAGATAAATCACAGGAAGGGAAATATGAATGACTAATACTTG-
TAGTTAAAAA
AAATCAGTAATGAAATAAATGTTAATTACAACAATAATGGCAACCCTTTTGCCCATCTAATTG-
GCCAAGT
AATTTTTTCTTTCTTTTAGATCTTCTCCATATTGATGGATGCTTGCTGAAATGGGCACCATCACC-
TACTA
GTGCCAAGAGTATATATATTGTTACACACTTTCTGGAAGCAATTTGACAAAATGCATCAAGA-
GACTTCGA
AATATAATTCAATGTAGAAATTGTGATTTGTGTAATATACCTTAAGGAAATAATTTTAAAATGCA-
CACAA
ATATGTTTATTGCAGTATTATTTATAGCAGAGCAAATTGTGAATAACTTAATCACACAA-
CAAAAAGGCAA
TGGTTAAATAAGCATGATTATCTATACAATATGTTGGAGTCATTACAAATTACATTTTTAAG-
TAATTTTT
AGCCACAAGGAACTAGGTGAAAGGTAAAGAAGTTAAGGTATCAGAATACAAAATGATATA-
CAAGTGTACT
ATCTTTCATGCGCGTCCGTGTGAAGAGACCACCAAACAGGCTTTGTGTGAGCAA-
TAAAGCTTTTTAATCA
CCTGGGTGCAGGCAGGCTGAGTCCGAAAAGAGTCAGCGAAGGGAGATAAGGGTGGGGC-
CGTTTTATAGGA
TTTGGGTAGATAAAGGAAAATTACAGTCAAAGGGGACTTGTTCTCTGGCGGGCAG-
GAGTGGGGGTCACAA
GGTGCTCAGTGGGGGAGCTTTTTGAGCCAGGATGAGCCAGGAAAAGGGACTTTCACAAGG-
TAATGTCATC
ACTTAAGGCAAGGACCAGCCATTTTCACTTCTTTTGTGGTGGAATGTCATCAGTTAAGGCGGG-
GCAGGGC
ATTTTCACTTCTTTTGTGATTCTTCAGTTACTTCAGGCCATCTGGGCATATATGTGCAAGT-
CACAGGGGA
TGTGATGGCTTGGCTTGGGCTCAGAGGCCTGACACTGTCAATTATAACATACATGGTACCTG-
GAAAGGCA
GTGGCTCTCTCTCCATAGCACAGTTGGAGGTGGAAGCACTGGGTCCCAGAAAGCT-
GAAATTCTGGTCATG
GTGACTATCCCACAACCATGTTATTTGGAATGTATATGCATACTTTCCTTGTGAAAACA-
TATTCTTCATG
ACCAACTCCTTCAATAATCCAAAATCATTTGGCTGGTGGGCGAAACCCTGTCACTTAAGAT-
GAACTGACC
GCACTCAGACACAATTCTGAAAGACACAAGCATGAGGTGTAACTTTTGCATTAGTAACTATTAT-
TAATGA
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TTGGAAGCTCTGGAAATCCATGTGCTGCCCTAAAATACCAATTCTGGGAAATGTTTGTGGCTG-
GAAAGAA
GACTGCATTCATTCATGATTTGAACTTTGAGAGGCTCTTCTTGTGTATTTCCAGGGAAGAAGCT-
CACTGG
CTCCCTCATTCCGTTCCTGCACTGTTCTCAGAAAGTTCTTCCCCATGTGTGGATGTATCTAG-
TATCCTCC
AAGGTCATCAAATTTCTGCTCTATGAGAGTCTACTTCCTCTTCTACAGGAAGAACTATCGTAT-
CATAGAC
TTTTCTATCTTACGTGGGCCTAAAACATTGCCTAATCCAACCCTTTAATTAAAAAAAAAAACTTT-
GATCC
AGACCAAAGGCATACAAAAACAAAACAAAACAAAACAAAACCTAAAATGAATCCAAATATGAT-
TATTTTC

CTTTTTTTTAACTTTTATTTTAGGTTTGGGGGTACATGTGAAGCTTTGTTACGTAGG-
TAAACTCGTGCCA
TGGGGGTTTGTTGTACAGATTATTTCATCACCCAGGTATTAAGCCTAGTAGCCAATACTT-
GTTTTTCTGC
TCCTCTCCCTCCTCCCACTCTCAAGTAGACCCCTGTGTCTGTTGTTCTCTTCTTTGTGTTCAT-
GAGTTCT
CATCATTTAGCTCCCACTTATAAGTCAGAACATGTCGTATTTGGTTTTTTCCCTGCATTAGTTT-
GCTAAG
GATAATAGCTTCTAGCTCCATCCATGTTCCTGCAAAAGACACTATCTGTTTTTTTATGGCTGCA-
TAGTAT
TCCATGTGTATATGTACCACATTTTCTTTATCCAATCTGTCATTGATGGGCATTTAGTTTGATTT-
CATGC
AAAGGCTATTATTTTTCATACAAAACATTCCAAGTTCTGCCAACTATGGCTGATGTTTTGG-
GACTGTTAT
CATCCTACTTCCTTCTATAGTCTAGGTTGATACTAACCCTCTTAAAATTTGGTGCCTGGAACA-
GAACATA
ATATTTCAGATGTGTAGTCTGGACAGTGCAAAGCAGAGTAAAAATTATTCTACTCCATCCTTT-
CATACAC
TTAAGAAGAGTTTATTAAGCATCTTTCATTTGTCAGGCATCATGCTGGACACTAGGCCTGTACT-
GTCCAC
TATGGTGGCTACTTGCTTTTATGCGTGTCCGTGTGAAGAGACCACCAAACAGGCTTTGTGT-
GAGCAACAT
GGCTGTTTATTTCACCTGGGTGCAGGCGGGCTGAGTCCGAAAAGAGAGTCAGCGAAGGGA-
GATAAGGGTG
GGGCCGTTTTATAGGATTTGGGTAGGTAGAGGAAAATTACAGTCAAAGGGGGTTTGTTCTCTG-
GCGGGCA
GGAGTGGGGGTCGCAAGGTGCTCAGTGGGGGTGATTTTTGAGCCAGGATGAGCTAG-
GAAAAGGACTTTCA
CAAGGTAATGTCATCACTTAAGGCAAGGACCGGCCATTTTCACTGCTTTTGTGGTGGAATGT-
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CATCAGTT
AAGGTGGGGCAGGGCATATTCACTTCTTTTGTGATTCTTCAGTTACTTCAGGCCATCTGGGCG-
TATATGT
GCAAGTCACAGGGGATGGGATAGCTTGGCTTGGGCTCAGAGGCCTGACATTCCTGCCTTCT-
TATATTAAT
AAGAAAAATAAAACAAAATAGTGTTGAAGTGTTGGGGTGGCGAAAATTTTTGGAGGGTGG-
TATGGAGAGA
GAATGGGCGATGTTTCCCAGGGCTGCTTCAAGCGGGATTAGGGGCGGCGTGGGAACCTA-
GAGTGGGAGAG
ATTAAGCTGAAGGGAGGTCTTGTGGTAAGGGGTGATATTGTGGGGATGTTAGAAGAAA-
CATTTGTCGTAT
AGAATGATTGGTGATGGCCTGGATATGGTTTTGTATGAATTGAAAAACTAAATGGAATAAGA-
GAAGGAGA
AAAACAGGTATAAAAGGTCTAAGAATCGGGAGGACCTAGGACATCTGATTAGAGAGTGCC-
TAAGGAGATT
CAGCATAGTCCTGCCAGCAAAGATTATTTATTTACTTCAAGAGTTAAGAGCGGCGGTTTGGG-
GATAGCAC
GAGGAGATATCAGCTGTGATGGCTTGAAAAAACAGTGTAAACTGGCAGTGTAAACAA-
GAGCAGGGCATGT
ATGAGTAGTTGAGAACAGAGAACAGGAGTATGACTAGATAGAAAATAGTAGGGATGA-
CAAGTTTTTTTGG
GGCACAGTCTAAGGTGGTCCGGTGTCTGGAATGAGACTGGGGGCCTAATGAAAAGGAGCATC-
TATACAGG
AACTTAAATGGGCTGTACCTTATAGCATTCCGAGGACAGGTCTGACTTCTGAGAAGG-
GAAAGTGGTGAAA
GTATTGTCCAGTTCTTTTTAAGTTGGTGGCTGAGCTTGGTGAGGTGTGTTTTTAAAAGACCTT-
TAGTCCG
TTCTACTTTTCTTGAAGACAGAGGACTATAAGGGATATAAAGGTTTCACTGAATACTAA-
GAGCCTGAAAA
ACTGCTTGGCTGATTTGACTAATAAAGGCTGGTCTGTTATCAGACTGTATAGAGGTGGGAAG-
GCTAAACT
GAGGAATTATGTCTGACAGAAGGGAAGAAATGACTGCGGTGCCCTTCTCAGACCCTGTAG-
GAAAGGCCTC
TACCTATCTAGTGAAAGTGTCTACTTAGACTAAGAGGTATTTTAGTTTTTGTGACTCAGGGCAT-
GTTGAG
TAAAGCTAATTTGCCAGTCCTGGGCAGGGGCAAATCCTCGAGCTTGATGTGTAGGGAAGG-
GAGGGGGCCT
GAATAATCCTTGAGGAGTAGTAGAATAGCACATAGAATAGCAGATGGAACACTGAGAAGT-
GATTTCCTTG
AGGATAGATTTCTACAATGGAAAGGAAATGAGAGGTTCTAAGAGGCAGGCTAGTGGCTTG-
TACTATAGCA
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TAGCCTGCCTTTGCTGGTGTGTGGTGATTAGGCCTGGTGGAACTGCCATCAATAAATCAAG-
CATGATCAG
GGTGAGGAACAGGAAAGAAGGAGATATGGGGAAATGGGGTGAATGTCAGGTGGATCAGAGA-
GATACAGTC
ATGAGGGTCAGGTGTGGTTTCTGGAATAATGTGGGAGGCTGGACTGAAGTCCGGGCCAG-
GAATGATGGTA
ATTGTGGGAGACTTAACAAAGAGTGAGTACAGCTGAAGGAGCCAAGGAGCAGAAAGTATATG-
CATCAGGT
ATGAGGAAGAAAATAGATTTTGGAAGTTATGAGAAATGTAGAGAGTGAGTTGAGCATAGTTT-
GTGATTTT
TAGGGCCTCTAAAAGTATTAAAGCAGTGGCAGCTGCTGCATGCAGACATGAGGGCTAGGC-
TAAAACAGTA
AGATCAAGTTGTTTGGACAGAAAGGCTACAGGGTGCAGTCCTGGCTCTTGTGTAAGAATTCT-
GACTGCAC
TAACCATGCCTAGGAAGGAAAGGAGTTGTTGTTTTGTAAGGGATTGAGGTTTGGGAGAT-
TAATCGGACAG
GATCAGCAGGGAGAGCACGTGTGTTTTTATGAGAATTATGCCGAGATAGGTAACAGATGAC-
GATGAAATT
TGGGCTTGACTGAAGTAATGGGGGCTGTCTGTGAAACCTTGTGGCAGTACAGCCCAGG-
TAATTTGCTGAG
CCTAATGGGTGTCAGGGTCAGTCTAAGTGAAAGCAAAGAGAGGCTGGGATGAAGGGTG-
CAAAGGAATAGT
AAAGAAAGCATGTTTGAGATCCAGAACAGAATAATGGGTAGTAGAGGGAGGTATTGAGGA-
TAGGAGGTTA
TATGGGTTTGGCCCCACGGGGTGGATAGGCAAAACAATTTGGTTGATAAGGTGCAGATTCT-
GAACTAACT
TGTAAGGCTTGTCTGGTTTTAGGACAGGTAAAATGGGGGAATGGTAAGGAGAGTTTATAG-
GCTTTAAAAG
GCCATGCCTTAGCAGGCGAGTGATAACAGGCTTTAATCCTTTTAAAGCGTGCTGTGGGATGG-
GATCTTGG
CATTGAGCAGGGTAAGGGTGATTAGGTTTTAACGAGATGGTAAGGGGAGCATGATTGGTCGC-
CAAGGAGG
GAGTAGAGGTATCTTATACTTGTGGGTTAAGGTGGGGGAATACAAGAAGAGGACGCAAAG-
GAGGCTTTGG
ATTGGGAAGAAGGGCAGCAATGAGATGCGGCTATAGTCCAGGAATAGTCAGGGAAGCAGA-
TAATTTGGTT
AAAATATCTCGGCCTAATAAGGGAACTGGGCAGGTGGGGATAACTAAAAAAGAGTGCA-
TAAAAGAGTATT
GTCTAAGTTGGCACCAGAGTTGGGGAGTTTTAAGAGGTTTAGAAGCCTGGGCATCAATACCCA-
CAACAGT
TATGGAGGCAAGGGAAACAGGCTCTTGAAAAGAAGGTAATGTGGAGTGGGTAGCCTCTG-
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TATTGATTAAG
AAGGGGATGGACTTACCCTCCACTGTGAGAGTTACCTAAAGCTCGGCATCTGTGATGGTC-
TATGGGGCTT
CCGAGGCGATCAGGCTGTGTCAGTCTTCAGCCGCTAAGCCAAGAAGGAGTCAGTCAGA-
GAGCCTTGGGCC
AGAGTTCCAGGGGCTCTGGGAGTGGCTGCCAGGTGAGTTGAACAGTCTGATTTCCAGTGGG-
GTCCCACAC
AGATGGGGGAATCCTGGGCTGCAGGCATTCCTTGGCCTGGTGGTCAGATTTCTGGCACTTG-
TAGCAAGCT
CCTCGGGGAGGAGGTTCTGGAGGAACGCCTGGCCACTGCGGTTCAGGTGTTTGGAAGTTCTT-
GTGTGCTG
GGGATGTGGCTGGGGTTTGTCTCACAGTGGAGGCAGGGAATTGCAACTTTTTTTTITTAT-
CATTGTACAC
CTTGAAGGTGAGGTTAATTAAGTCCTGTTGTGGGGTGTGAGGGCCAGATTCTAATTTITG-
GAGTTTTATT
TAATGTCGGGAGCAGATTGGGTAATAAAATGTATATTGAGAATAAGATGGCCTTTTGACCTTT-
TAGGGTC
TAGGGCTGTAAAGCGTCTCAGGGTTGCTGCCGAATGAGCCATGAACTGGGCTGGGTTTTTA-
TATTTGATG
AAAAAGAGCCTAAACGCTTCTGATTTGGGATAAAGAAAAAGGAGCATTAACCTTGACTAT-
GCCTTTGGCT
CCAGGCACCTTTTTAAGAGTAAATTGCTGGGCAGGTGGGGAAGGGCTAGTGATGGAAC-
GAAACTGTAAGC
CGGACCAGGTGTGAGGAGGTGAGGCGATAAAAAGATTACAGGGTGGAGGAGTGGAGGCT-
GAGGAAGAATT
GGGACCTAGCTTGGCCTGGCAAGGAGGGGAGAGGTCAGATGGGTCTGTAGAAAAGGAAGAT-
TAGAAAGAC
TCAGCGATGCTTGGGGTTGGGACTGAGGGGACAGGCGGGAGGGAAACAAGGAAGATTTGG-
GACAAGTTGC
ACTGGGCACAGAGACTAGGAAGGGACTGATGTGTAAAAGAATGCCTGGACATCAGG-
CACCTCAGACCATT
TGCCTATTTTAAGACAAGAATTATTTAGATCTTGTAGGATGGAGAAATCGAAAGTGC-
CATTTTCTGGCCA
TTTAGAGCCATTGTCAAGTTTGTATTGGAGCCAAGCAGTGTTGCAGAAGAAAATAAGGCGTT-
TAGGTTTT
AGGACAGGTGTAAGTTGAGGTTTTAAGTTCTTGAGGACACAGGCTAAAGGAGAAGAAGGAG-
GAATGGAGG
GTGGAATTTTGCCTATAGTGAAGGAGGCAAACCCAGAGAAAAGAGAGAGTAGAGACATG-
GAGGGAAGGGG
TTCAGGGGTTCTTACCCTCCAGAAAAGCGGGAAGGGGGGTTGGGGCATGGAAATAAGG-
GATTGGGGCACA
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GAGATAAGAGGTCTGGGTGCGGAAATAAGGGATTGGGGCACAGAGATAAGAGGTCAGGGT-
GAGGAAATAA
GGGATTGGGGTGCAGAGATAAGAGGTTGGGGTGCAGAAATAAGGGATTGGGGGTTCTTGCC-
CCCTAGAAA
AGTGGGACTTGCCACTAAGAGTGAAGGAGAAGGGGTTGAGGGGTACTTGCCCCTCCCCCA-
GAAAAGCAGA
GAAGGGGTAGAGACATGGAGAGAAGGGGTTGAGGTACTTGCCCCTTTCCCAGAAAAGTGG-
GACTTGCTGC
TAAGGGTGAAGGACCAAGGCAGGCGTCCCTGCGTGGTCTGACACCCTTGAAACGTGGGTGAA-
TAATCAGA
GAGGCGTCCCTGCAATGATTAAACACCAAGGGAAGGCTGCCTTCCCAGTCTGTGACCGGCGC-
CGGAGTTT
TGGGTCCATGGATAAAAGGTGTCTCCTTTGTCTCTACCAGAAAATGAAAGGAATTGAAATTAA-
GAGAAGG
GAGAGATTGAAGTGTGGCGCCAAGATTGAAAGGAGAAAGAGGTTGAGGGATAGTGAGGGAG-
GTTGGAGAA
GAGAGTAAAAAGAGGCCGCTTACTGGATTTGAAGTTGGTGAGATGTTTCTTGGGCTGGTCG-
GTCTGAGGA
CCTGAGGTCGTAGGTGGATCTTTCTCACGGAGCAAAGAACAGGAGGACAGGGGATTGATCTC-
CCAAGGGA
GGTCCCACAATCCGAGTCACGGCACCAAATTTCATGTGCATCCTTGTGAAGAGACCAC-
CAAACAGGCTTT
GTGTGAGCAACATGGCTGTTTATTTCACCTGAGTGCAGGCGGGCTGAGTCCGAAAAGA-
GAGTCAGCAAAG
GGAGATAAGGGTGGGGCTGTTTTATAGGATTTGGGTAGGTAAAGGAAAATTGCAGT-
CAAAGGGGGTTTGT
TCTCTGGCAGGCAGGAGTGGGGGTCACAAGGTGCTCAGTGGGGGTGATTTAAAATCACC-
TAGCCAGGATG
AGCTAGGAAAAGGACTTTCACAAGGTAATGTCATCACTTAAGGCAAGGACCAGCCATTTA-
CACTTCTTTT
GTGGTGGAGTGTCATCAGTTAAGGTGGGGCAGGGCATATTCACTTCTTTTGTGATTCTTCAGT-
TACTTCA
GGACATCTGGGCATATATGTGCAAGTCACAGGGGATGCAATGGCTTGGCTTGGGCTCAGAG-
GCCTGACAC
TTTCTACATGTGGTTATTTAAATTAAATAAAATGAAAAGTTCAGTTTCTCAATTGCAGTAGCCA-
CATTTC
AAGTGCTCAATAGCCATGAGGCTAGTTTCTGTCTTTTITTTTTTTTTTITTITTTTTTTGAGACAGG-
GTCTT
ACTCTGTCTCCCAGACTGGAGTGGAGTGGCACGATCTCAGCTCACAGCAAACTCCGCATC-
CCAGGCTCAA
GAGATTCTCCTGCCTCAGCCTCCCGAGTAGCTGGAATTACAGGGGTGCACCACTACTGC-
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CCAGCTAATTT
TTTTTTTTTTAAAGTAGAGACAAGGTTTCACCATGTTGACCAAGCTGGTCTTGAACTCCT-
GACCTCAAAT
GATCCACCCACCTTGGCCTCTCAAGATGCTGGGATTGTAGGCATGAGCCACAGCACCCAGC-
CAAGTGTCT
CTCTTATCAGACAGCACAGATACAGAACATTTCCACTAATACAGAAAAATTCTATTGGACCACT-
GCACAG
ATAACTAACTTTTCTGGATACTCCAGGTTTTTTGAGAAAAGAAATGAAGGAAGGGAAG-
GAAGTGGGAGGG
GATCAGCTTAATTGCATAGATGGGAAGCAAGTTGAATATCTAGATGGGTAATTGGATGGAAA-
CAAGAAGG
GATAGCTGGTGGAGAGGTGGATGGAGAGTCAGGTGGTAGATTTCATTTGTTCTGGATGAT-
ACAGCAATAT
AGCCTACCATTAAATTGGCTCTTGTGTTTGCCATTCATGGTGATAGCTTCTAAAGAACTTG-
CAACTAAGG
ATATTCTTTATTCTACCCCTAAGTTTCCCCTTTTCTTTCCACTACATTTAAAATAGGTTGGAGG-
GTTACA
TGACTCAGGGATTTAAAAAAAAAAAGTTCAAATTTAGGAGGGACTTCATGTCACATAGTCCAG-
GAGTTGT
CAACCTTGGCTGCACAAGGGAATCACCAGAAGAGCATTAAGAACCACTGAGAGCCAGACCC-
CATCTCCAG
AGACTCTGATTTAATTGTTCAGGGTTATAAGCTGGGGATTTTCAAGAGCTCCCCAGTGACTCC-
CACATGC
AGCCAGGACTGAGAAATGCTGCTCTAGCCAATCTTCCTCCCTCTGGGGGAATCCCTTCTACCC-
CGTCCCT
GATAGGAAGTCACTCAGCCTCTGAGTGAATTCCTCCAGTCACAGCTCACTCAAGACCTCA-
CATGGCACCC
ATTTCATTGCTGGATAATTCTACTCAAGGTGTTCTTGAGTGGTGGTTGAATTTGCATCTTT-
GAACTACCT
CTTGCTGGTTCTGGGAGGCTTTGCAGGGAGTCACACATAATTCTGATTCTCATCTGC-
CCAGCCAGTATCA
TACTCTCTCCCCTCCCCAAAGTGGATTTTCTCCAGGATGGATACGCTTGGCTTCTTCAACT-
CATCTTTAC
TGGGTAAAGCTTCCTCTTGACTGCATTTCAATTGGTCAATGTTTGCATTAAATGAGCCCTGGA-
CATATTT
GGACCACTTTCGGATGCTGTGAAATGATCCTTCCCACTATCTGCATATAACACTTTTATTAATT-
TAGATT
AAATTAAGATTAAATTTAACTAAGTTTACATGCAGGAAGTTTCTTTATTAACCCCATCACATGT-
TAACCT
TTAAGGGAAACTAGAATTACCGGATTCTTTTGGAGTATTTTTGTTCTACTTTTATTTTAG-
GTTCAGGGGT
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AAATGTGCAGGTTTGTTATACTGGTAAATTTTGTGTTGATGCCCAGTGTGGGTAATC-
TAAATTCTGTTAA
TAGAAAACTGTTTAAATTCCACACAGTGGAATACCATCTCGCTATTAGAAAGAATGAGGC-
CGTTCTACAA
GTATTGATATAGAAAGATTTCCAAGATGTAAGGTTTAAAAAGGCTCAGAAAACTTGATGTTTCT-
TACTCT
GATTTATGTACCAAAGAATGAGACAGTTCTACAAGTATTGACATAGAAAGATTTCCAAGACA-
TAAAGTTT
AAAAAGTCACAGAAAACTTGATATTTCCTACTCTGATTTATGTACCAAAAAGCCACTTATAAT-
TATGTAT
ATAAATTCAGCCACCACTCAAGAACACCCTGAATAGAATTATCCAGCAATGAAATGGGTGC-
CATGTGAGG
TCCTGATTTATGTACCAAAAAGCCACTTACAATTATGTGTATAAGTACATAAACAAATATCAA-
GAGGGCT
CGACAACAAACTCCCCTCTGAGGAGGAGAGGAAATTGAGAAAGGGGAGAATAAAAGAAACTT-
TACATTTG
TCAAAAATAAAATCAGATCAAAATTTAAAGTTGCAGAAGTTTATTGTGCACACAAAA-
GAACAGTTTGGGA
GTGAGGAGACATAGATCTGAAAGTGTAGGGATTCCCACTTAGAGCACTTACAGCATAGTTTA-
TAAAGCAT
AAAGGGGAAGTATTTTTCCCCCCTGGGTTCAAAGTTCTTTTTTAAAAAAAAATCAATAGGTTT-
TAGGGGA
ACAGGTGGTGTTTGTTATATGAATAATTTCTTTAGTGGTGATTTCTGAGATTTTGGTGCACC-
CATCACCT
GAGCAGTGTGTACACTGTACTCAATGTGTAGTCTTTTATCCCTCACTCCCCTCCCATCCTTTCC-
CCTGAG
TCCCCAAAGTCCATTTTATCTTTCTTATGCCTTTGCATCCTCACATCTTAGCTCTCACTTAT-
GAGTGACA
ATGTACAATGTTTGGTTTTCCATTCCTGAGTTACTTAACTTAGAATAATGATCTCTAATTCCATC-
TAGGT
TGCTGCAAATGCCATTATTTCATTCATTTTCATGGCTGAGTAGTATACCATGGTGTTGCTA-
TAAATGTGT
GTGCAAGTATCTTTCTCATATAGTGACTTATTTTCCTCTGGGTAGATACCCAGGAGTAGGATT-
GATGGAT
CAAATGATAGATCGACTTTTAATTCTTCAAGGAATCACCACATTGTTTTCCATAGGGGTTGTAC-
TAGTTT
ACATACCCATCAACAGCATAAAGTGTTCTCTTCACCACATCCACGCCAACATCTATTTTTTTTTT-
TATTA
TTATAGCCATTCTTGCAAGAGTAGGCAGTATCACATTGTGGTTTTGATTTGCATTTCCCTGA-
TAATTAGT
GGTGTTGAGCATTTTTTCATATGTTCGTTGGCTATTTGTATATCTTCTTTTGAGAATTGTCTATT-
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CATGT

CCTTAGCCTACTTTTTGATGGGATTATTTGTTTTTTTCTTGATGATTTGTTTGAGTTCCTTGTA-
GATTCT
GGATATTAGACCTTTATCAGATGTGTAGATTGCAACGATTTTCTCCCAATCTGTTGGTGGTCT-
GTTTACT
CTGCTGATTATTTCTTTTGCTGTGCAGAAGCTTTTTAGTTTAATTAAGTCCCATCTATTTATCTTT-
GTTT
TTGTTGTATTTGCTTTTGGGTTCTTGGTCATGACCTCTTTGCCTAAGCCAATGTCTAGAA-
GAGTTCTTTT
GAGGTTATCTTCTAAAATTTTTATGGTTTTGGGTCTTAGATTTAAGTCTTTGATCCATCTTGG-
GTTGATT
TTTGTCTATGGTGAGAGATGAGGATCCAGTTTCATTCTTCTACACATGGCTAGCCAATTATC-
CCAGCACC
ATTTGTTGAATAGGGTGTCCTTTCCCCACTTTATGTTTTTGTTTGCTTTGTTGAAAATCAGTTT-
GCCTTA
AGTATTTGGGTTTATTTCTGGGTTCTCTATTCTGTTCCATTGGTCTATATGCCTGTTCT-
TATTCCAGTAC
CATTCTGTTTGGGTGACTATGGCCTTATATTAATAGTGTAGTTTGAAGCTGGGTAACGTGAT-
GCCTCCAG
GTTTGTTCTTTTTGCTGTGTTGCTTTGGCAATGTGGGCTCTTTTTTGGTTCCATGTGAATTTTGG-
GATTT
TTTTTCAAGTTCTGTGAAGAATAATGGTGGTATTGAGATGGAAATTACATGAATTTGTAGGTT-
GTTTTTT
GCAGTATGGTCATTTTCACAATATTGATTCTACCCATCCATGAGCATGGGATGTGTTTC-
CATTTTTTGTG
TCATCTATGATTTCTTTCAGCAGTGTTTTGTAGTTTTCCTTGCAGAGATCTTTCAGTATTTT-
GAACTTTT
TTTGTGATTTGCTGTTATACATTAACATGGTGTTGCAACAAGAACATTTAAAGCTGATTTGTCTA-
TAGCA

GATTGGTTTAATTTCACTGAATCATGCTGACAATGACATAAACTTTATATTTTGTGTTTCATT-
TATTATT
ACATCTGGCTTTTCAGGGAAATCAGGATGACTTCAGTCTTGGCTATGTGGCTATGGGTGGTTG-
GCCTTGA
GGAGTTTGGGCTGTAATCCTGAAAAACACAATCCTGAATGCCATAATCCCAAATGTT-
GAAATCCAGAAAG
ACTAAAATTTTAAATCCAAAACCACAATCCCAAAATATTAAAATCCTGAAAATATAACTCT-
GAAAACAAT
AATTTAAAAGACATTTATTTATATTCCTATAGGTGGATTTATTTTGAAAAACTTATAAAAACA-
CAACAGA
ACACTTCACAATAGGGAATAATATATATATTTTTGCAAGCATAAACACTCAGGTATACTAA-
CAACAGTCA
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CAAGGGTATAACAGTTATGAGCAGATGAATTTTATTCATAAATAAATAGTGTCAAAATTTTATT-
CATAAA
TAAATTGCGTAAAAAATCACAATGTATAAATGCATATCACTATAGTTAATAATTGTGTGCAC-
CCAGCTTT
ATAAACTGTAGTCATCTGAAATACTGTGATGGACATCCTAATTCTTTGGATGAGATCAATCGA-
GAATCAT
GATGGGTCACCACCATATTTGCCAGTTGCCCAAAGAGCCAAGACCTCGAGAAATTGTATCTTT-
CACAAAC
ACAGAGGCACAAAAAGGACATCTGTTTATTTATCAAGGAGGTCTTCACATTTGTGCACACACA-
CACACAC

ACAATGCTTACACACAAAGTTGTAGTAGTAATGTACCTTCAGGAGTCAAATTTG-
CAAAAAAAAATTGCAT
AAAACATAATAAAACTCTCTAAATGTCTTTACACAGTTTATAACTCCACTACTGAAAATGATG-
CAAAGAT
TAAATACATAGCATAGTGAATTGGCACTAGGGGTGAAGGAACAGAAGTGATACACAATTGAG-
TAACTTGG
CAAGGGAAATTTCTTGTATTTTTTCCGTGTGTTTTCACTTCTAAGCTCTTCAAAACACTTGCTG-
CACTTG
TATTTGGAGAGTCGTTGTTGTCTACACATTGCCTAAGTATATGCTGTCCATTTAAAAGTCCGTT-
TATTGC
TTGGCTGTTGCAATTAAAGGATTGGTGCTTTTGTAGCACCAATAATAATCAACTTTAACATTGT-
TATCTT
TCACCATTAAAGTAACCTCATACACTTAGCTTGTCCCAGGCTTTTTTTTTTTTTTTTITTITTCTGG-
GAAA
AAAGTTCACCAGTCTCTTCCATTGAGAGTAAAGGAAGAGTAATGGAATATTGTGATGCTCATTA-
GACACT
TAAGATGAAATTTTGAGTAGGAATTTGGGTCAGGGCTTAAGACATCAATTTGAGAGTCCTTAA-
CATGTAT
TAGTATTTAAAACCATAATGGCATATCATTCCAGTAAGAAGGATGATACTCAGCTTCCTCAAT-
ACCAAAT
CTATATTAGTCTGGGTTCTCCAGAGACAGAACCAATAGGATATGTATGTAGATATATGA-
GATGGGATTTA
TTAGGATAATTGGCTCACAATTAAGGCGGCTAAGAAGTCCCACAACAGACCATCTACAAGCTG-
GAGACCC
TGGAATACAGGTAGTGTGGCTCAGTGTAACTCTGAAGGCCTCAGAAACAGAGAAGCCAAT-
GTTGTAACTC
TCAGTCCTAGGCTGAAAGCCACTGAGTTGGGGGAGGTGGGTAGTTGTATAGTTCAAAGGCTG-
GTGAGCCT
GGATTTCTGATGTCTAAAGCAACAGAAGAAAAGTCTGTTCCAGCTCTCAAAGACAGAC-
CAATTTGCGTTC
TGTAATTGTTCTCTTCAGGCCCCCAGCTGATTGGATGGTGCCTGTCAACCCTGAAAGCA-
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GATCTTTCCCA
CCTAATCCACTCAGACTCACACAGTAATCTCTGGAAACACTTTCACAGACACACTCAATACAAT-

GCTTCA
ACAAGTTTCTAGTTATTCCTTTACTCAGTCATGTTGACATCTAAAATTAAGTCCACAGATCCAC-
CCTTTG
TCAAGTTGACATGCATACACATCTCCTTAAACCATACTTAATTTCCAAATAAAGATAATAG-
CAAGTAATA
GTTCTTCTTAACACGATGCAACTAACATTATGCAACTACGGTGTGTACAACCAGAAATGCAC-
TAATCCTT
CCCCAGAATTCAGCTTTCAGGATTTCAACATTAGGAATTTTAGTCTTTTAGGATTGTGATTTT-
GATCTTT
TGGGATTTCAACATTATAGCATTTGGGATTGTGTTTTTCAAGAATATGATCAGCACTGG-
GCCTTGGGACA
TATCTAAACTGTGGCCTTCATTTTTATTTTTCTTTAACAATTCCCCACTTTTGGT-
CATCCTCTCGCTTGA
ACTGAGAATGTGACTGGCTATTACCCTTGGTTACTACATGTTGCTTTCCTTTCTGTAGACATT-
TATAGGT
CACAAACTAGAATCTCAGTAAGTTATTTTGATGACTCTTATTCATATAGTTTTGGTTTT-
CAATCCTCACG
GAGATCAACTGTTGAGTTAGTGGCTGCTGACAAGCATTTAAGATCCTTGTGAGACTACATTG-
CATAAGGG
ATATTATCAATATGACTAATAGGAGGATAATACCAAGAGTCTGAAAAATACCCCAAAACCAAC-
CAAACCA
ACCTACTTAAGAGCCAAGATTTAGCCAATCAATTGTGCTTCCCTGATCTGGTAGAATAGTAG-
GATCTGAT

CTCTTAGATCTCTAAGATTTAGGGCTACAATTCCTGATTCAATGACATAGAAACAGCATTT-
TAAAAAATA
TGGCTGTTTCACTCTAATAGATTTTCTTGGCTTGCAGTTTGAATGTCTCTGGTAATGTCAGTG-
GAGGTCC
AGGGAACTTTCTGAGTGGCTGTGCAGCAACATGCACAAAAGATGTTCATATACAAGCTGTT-
GTGGTGATT
TCTCTGAAGTTTATTTTAGGTAATTCAACTTCAGCTTGCAGGACTGTAAGGCTAGAAACAACCC-
TAGTTC
AAAACTGTCAGAAACCTGTATGTGTCAGAGTCTTTCTATGAATTTCATGTCATTTTGTACCA-
TAAGGTAT
TTGCAAAAGCTTTCAGGAAAGCACCAGAGTAAAACAATAACTGCTGTGGATGAACAATGGTT-
TAAAATGC
CCCTGAGAATTTACTATAATGCAGTTGAAGAAGAAATTTGGTTATTTCTGTGATATACAA-
CATTTTGGCT
GATAAAATATATACAACATATGGCTGATATACAACACATGGCTGGTAAAATTATACCAGGACA-
TATCTGA
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TATTTAGGAAATTCATATAATTTCTGAAACACATATTAATAAGATATATCTATACAAATATAACA-
TAAAG
AAGATTTAACATTATTTCTTATTTGGCAGTTCTTCCCATGCAATGTAATATGTTAAATAAACT-
TAATTAG
TCTAACATCTCTCTTTTTATAATATAAGGAGAGAATAAATTCCTTTGAGGTTTTTCCAGAG-
GCTCTCTGC
AAAATTCCAAAGTTAGCTTAAGGTAAAAAAAGACTGTATGTAGAATTGATTTAGGAAGGTTGT-
CAAAAAT
GTCTAAAGATTTAAAGCACTTGATTAAATAGGATCATAGTTCACTGTGAAACAATACTTAGG-
TATCCATT
TAGCCAAAGTGACAAGTAAAAGATTTCAAAGGCAAATACAGAAAGTTACATAGTTGTATTAGTC-
CATTTT
CATGCTGCTGATGAAGACATACCTGTGACTGGGCAATTTACAAAAGAAAGAGTTTTATTG-
GACTTCCAGT
TTCATATGGCTGGGGAGGCCTCACAATCATGAGGGAAGGTGAAAGGCACATCTCATATGGTG-
GCAGACAA
GAGAAGAAGAGCTTGTGCAGGGAAACTCCCCTTTTAAAAACCATCAGATCCCGTGAGACT-
CATTCACTAT
CAGGAGAACAGTGCAGGAAAAACCCACCCCCATAATTCAATCACCTCCCACCGTGTGTCTCC-
CACGACAC
ATGGGGATTGTGGGTGTTACAATTCGAGATGAGATTTGGGTGGGGACACAGCCAAACCATGT-
CATTCTAC
CCCGGCCCCTCCCAAATCTCATGTCCTCACATTTCAAAACCAATCATACCTTCCCAACAGTCAC-
CCAAAG
TCTTAACTCATTTCATCATTAACTCAAAAGTCCACAGTCCAACATCTCATCTGAGACAAGG-
CAAGTCCCT
TCTGCCTATGAACTTGTAAAATCAAAAGCAAGTTACTTACTTCCTAGATACAATGAGGGTACAG-
GCATTG
GGTAAATACAGCCATTCTAAATGGGAGAAATTGGCCAAAACAAAGGGGCTACAGGCCCCATG-
CAAATTCA
AAATCCAGCAGGGCAGTCAAACCTTAAAGCTCCAGAATGATCTCCTTTGACTCCATGTCTTG-
CATCCAGG
TTATGCAGATGTAAGAGGTGAGTTCCAATGGTCTTGGGCAATAGTTAAGAAAACAAAAAT-
GAAAAATCTT
AGTTCCTGTAACACAAATAACTCTATTTTCTTAAGTAATCAAAGATCTTGATAAACACAACAT-
GAGGCAG
AGGAAATTATTTTGATGAGAAATAAAATCTGCTCTTTTAGGCAGATCACTTAAAAGGCAGA-
GAAAACACT
TTCATTACTCTTATCAAGAGTAGACTAATAATCCAAGAAAACTTTGTGGTTTTTAACAGAAA-
GAAGACCA
AATTCTAGTTTTGCATCAGTGTACTTTGATATTGAAAGCCCATTTTAAAATCCTTGTAATAAATT-
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CATTC
AATTTTATCCAGTTTAACCACATAAGATTCTCTCTCTCATTCTTTCTCTCCCTCCTACTTTCTAT-

GTTCA

[TTAACTTTTGTTCTTTATTATCCTCTTTCTTCATGTTGAAATAACCTTTAAATAACCTT-
CAAAACAGAT
CAAAATCACATTCCCAGGTATAAAACCTTGATATTGTAAAGTTATCAATTCTTCCTAAATTTATT-
TACAA

ATGTAACACAATTCCACCCAAACTTATGTTTTTATAAGTAATTGAGTAGATGATCCTAAAGTT-
TAATAAA
ACAAATGGCTCTAATAGGTAAGACATTTGGAAATGTATAATGAAAGGGAGTTGCATAATAA-

GATCATCTA
TATAAATCATCTAATAAATCTACAATAAAAAGTGTCTCTAGCACAGAAATAAGATATCAATA-
GAATATAA
GGTACAAAATCAGATTCAGGAACATTAAAGAATATACGACAAAGGTGATATTTCAAGCC-
CAAAGGGGAGA
GGATGGTTATTCAACACATAGTGTTTTAAAATTTGTCAGATAAGAATGGAGAGGAGGAG-
GCTCCTCTCCT
CTGACCCCAGGGAATGTGAGAAGAGACACAGTGGTTATGAAAGGAAGCAGTCACACCTGTG-
GATCCCTAC
CTTCCCCATCAGAGCTAGGGGGCATGGAGCGCTCTCTGCTAAGATGGGGACCCCCAAGGAAT-
GTCTCCCT
GTGGGGCACTTCCTTACCAGATGGGATGGCCAGTGCAGTTAAGTTGGTGGTCAGGCA-
GAAAAAAAAGATC
TAGTTTGTACTCTTGAGAGTTCCTCGGTTTGTTCATGGCATGGGCAGGGAGTCAAG-
GAGCAGCAGCCTTG
CCTCAGTGCCTACCAGTGCAGGAAAAGGTGCATAGCCTGGGCCAGGGCCAGGGCCCTGGTG-
GAGGCGTAG
TGGTAACAGAGAGGGCTCTCCATTCCAGCCCAAGGAAGACTAAGAATGAATACCTCATGAGTA-
TATTAGC
TACAAACCACCACAGCAGGTTCCAGAAAAAGGCTCAGCGTTGGAACCAGGTCACCCC-
CACTCAGCAGACA
CCAGTCATATAAATCAAGGACCAACAGGAGACAGGAACACCCCCTTCCCACTCTGCCCCAT-
GTCTCAAGT
TGTAGTGGCCCTTCCTCCAGATCTCTGCCACCATCTTAGAAAGGAACACTGAAAGAAGAAACT-
GAAATTA
TAAGCTGACAGCATAAAGAGGATGAGTAAAACCTAAAATCATTGTTCAAATGAATGAATCAA-
GAGAAGTT
TAAACCACTTTGGACTAAAATGTGTGAATCCTTTTTCCTGCTATCCAGCAGATGAGAAGCTGG-
TAACAGA

GACCAAAATAGTTTGGAGACTAAAGAATCATTGCACATTTCACTGCTGAGTTGTATTGTGAG-
TAATTTTA
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GTTGACCTCACTTTTGTAAATCTTGCACACGGGCATCCATATCTGCACAGAGATATGT-

TAACAGTGGTAA
ATGCTGCATGAGGAGATTGGGTGATTTTTACTTTCGTTTTTGTGCTCTTCTTTCTTATTGTTCT-
TACTTA
TTTACGATTACCCTATCGTTTTCCAAAATGTAAAAGGCCATTTTGAAAGCCTAATT-
CAAACCTCTTCACT
ATTTTGTATCTAAGTATTCACCTTGATTGAGACTGGGTAGACAGGTGAAAACCATATCAG-
GTTTTTAATT
[TTTAATTTTTAATTATTTATTTATTTATTTATTTTTTGAGATGGAGTCTGGCTGTCGCCCAG-
GCTGGAG
TGCAGCGGCGTGATCACAGTTCACTGCAGCCTCAACCTTCTAGGCTCAAGGGATTCTCC-
CACCTCAGCCC
CCCAAGTAGTTGGGACCACACGTATGCGCCACCATGCCTGGCTAATTTCTTATTTTTTTGTAGA-
GATAGG
ATCTCACTATATTGTCCAGGCTGGTCTTGAATTCCTGGGCTCAGGTGAGCCTCCCACCTGG-
GCCTCCCAA
AGTACTGGGATTACAGGCATGAGCCAAGGTCCCCTGCCCATATGAGATTTTCTGTCTCTGATC-
CCATGCA
GCTAGTAATCAAGGACTTGGCTGCTGACTCTGGAGGACCTGCATGCTTTCTTGAGCTGT-
GAACTTCAGTG
CTAAAAGCTCATAGGCAGCCCTGAAACCCAAACCAAAAGGTTCTATGGTTTATCATCCCGAT-
CATGTTGA

TTTTATAGAAATAACACATGAATTAAAGACACTACCCTCAAACTGAGCAAAACTTAAG-
TAATTTTTTTAA
AGTTTGACCTGTTTTTAAATCACTCTTGGAGAAAAAGGAAAATAAATACAAATAATTAACGGT-

GAATACA
GGCTACTATACCTTTGTTCTCCAGAATTAGCAGTTCTGTTCTTTTCTTGCTTTAGATGCTGAAGT-
GCAGA
AGGACACTCTGTGATTGTACGTGTGTAACTGACAAAATGTGTATTTTTTTTCTCAGCTGCTATG-
GATTGG
ATTATGCTATTATGAATAAGAATGCTGATGGGAGCACACACAAACCATTTGTTCCTCAGTC-
CATTTTCCT
CCTCAAAAGCCTGGAATGTGCCATTGATCAGTGGGAGATGTACCTGGACAGACCCATGAAAA-
GAGATCAA
CAAGTTCCACCCAAGGGACCCTATTTTTCCTAATTTCATTTGAAATGGCTTCTAATT-
GTCCTTCTTTCAT
TCCTGCTTCCTACCAGTTTTACAGCTTTTTCTGGTTTCAAATGTGAACTCACATACACTCT-
CATTTTTCC
TCATCACAACCCCAAGTGACCCAATGGTCCTCACTTTCGATATAAGTAAAGGAGGCTCTGCAT-
TAAGGGC

TTGTCCAAGGCACGCAGCTGAGAGGCGCTAGGACTGGCTCCATTTCCATCTCTATTCTCACT-
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GACTTTGA
CTACCCAGAACCCCAACATGTGGGGCCTCAGTATTCGATCAATTATTCTATTAAGAAG-

CAAAAACAATTC
CCCGCATTGGCCCCAGTTATTAAGCATTTCTCAGATTTACCTTGAGAAATGCCCATCGGCCTG-
TATATTC
ACATCTTCACCCTTGTCCCTTCCTCCTAGAAAGGAGAAAGTCAGTTGGATGCCCTCTGAG-
GAACTAGTGC
ATGGCTTAACTGTCCTTCCATGACTCCTGCCTTATCTGTTTTCTATTTTCCTCCTTTTCCACC-
GAAGTCT
ATAATCTCAAGAAAAGCAGGCACTGGCCTTAGGGCTCCTGGCCTAAGAAATATCAAGTCCAGT-
GAGAAAT
CCCATTGACTGACCCCTCCTGCTTACCCCTTTGTGATGGAGAAGCTCCCAGGGGTTTGCTTTTT-
GCATGT

TACCAGGCCTAACTCAGCATCACCAGGGGCAAGAAAAGGAAAGTAACCTAAACTAATGCTGCT-
TATAATT
GTAATTATTGTAATAGTTAATTACTGTGATTGTACATGTGTAACAGACAAAATGTGTATTTTTTT-

CACAG
CTGCTGTGGATTGGATTATGCCATTTGGAATAAGAATGCTGTTAAGAGCACACAAGCCAG-
GTTCCTCAAG
TCCGTAGCAAATTTTTCAAAAGTTAAATTTAAAAATCACTACATTTGAATCTAGTGACAGGA-
GAAATGGA
CATGGATAGAGACTAAAGATCTAGCCCAAATTTTATATTTACTTGTTAGAGGATTTTGAA-
CAAATTACTA
AATTTCTTCAAGGTTCAATTTCCCCATTAACTATAATGAATGGCTCATCATTATGGGGCCCTG-
GAGAAGC
ATAATTACTTGTAATTGTAATAATCATTGTTATTATTATTATACATATTTTGCTTTTAAATGGA-
TAAGGA
TTTTTAAGGTATATGTAAACTGTAAAACATAAAATGCAAAATGCCGTAAGAGACAGTAGTAA-
TAATAATG
ATTATTATATTGTTATCATTATCTAGCCTGTTTTTTCCTGTTTTGTATTTCTTCCTTTAAATGCTTT-
CAG
AAATCTGTATCCCCATTCTTCACCACCACCCCACAACATTTCTGCTTCTTTTCCCATGCCGGGT-
CATGCT
AACTTTGAAAGCTTCAGCTCTTTCCTTCCTCAATCCTTTTCCTGGCACCTCTGATATGCCTTTT-
GAAATT
CATGTTAAAGAATCCCTAGGCTGCTATCACATGTGGCATCTTTGTTGAGTACATGAATAAAT-
CAACTGGT
GTGTTTTACGAAGGATGATTATGCTTCATTGTGGGATTGTATTTTTCTTCTTCTATCACAGGGA-
GAAGTG

AAATGACAACCTCACTAGATACAGTTGAGACCTTTGGTACCACATCCTACTATGATGACGTGG-
GCCTGCT
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CTGTGAAAAAGCTGATACCAGAGCACTGATGGCCCAGTTTGTGCCCCCGCTGTACTCCCTGGT-
GTTCACT
GTGGGCCTCTTGGGCAATGTGGTGGTGGTGATGATCCTCATAAAATACAGGAGGCTCCGAAT-
TATGACCA
ACATCTACCTGCTCAACCTGGCCATTTCGGACCTGCTCTTCCTCGTCACCCTTCCATTCTG-
GATCCACTA
TGTCAGGGGGCATAACTGGGTTTTTGGCCATGGCATGTGTAAGCTCCTCTCAGGGTTTTATCA-
CACAGGC
TTGTACAGCGAGATCTTTTTCATAATCCTGCTGACAATCGACAGGTACCTGGCCATTGTCCAT-
GCTGTGT
TTGCCCTTCGAGCCCGGACTGTCACTTTTGGTGTCATCACCAGCATCGTCACCTGGGGCCTG-
GCAGTGCT
AGCAGCTCTTCCTGAATTTATCTTCTATGAGACTGAAGAGTTGTTTGAAGAGACTCTTTGCAGT-
GCTCTT
TACCCAGAGGATACAGTATATAGCTGGAGGCATTTCCACACTCTGAGAATGACCATCTTCT-
GTCTCGTTC
TCCCTCTGCTCGTTATGGCCATCTGCTACACAGGAATCATCAAAACGCTGCTGAGGTGCC-
CCAGTAAAAA
AAAGTACAAGGCCATCCGGCTCATTTTTGTCATCATGGCGGTGTTTTTCATTTTCTGGACACCC-
TACAAT
GTGGCTATCCTTCTCTCTTCCTATCAATCCATCTTATTTGGAAATGACTGTGAGCGGAGCAAG-
CATCTGG
ACCTGGTCATGCTGGTGACAGAGGTGATCGCCTACTCCCACTGCTGCATGAACCCGGTGATC-
TACGCCTT
TGTTGGAGAGAGGTTCCGGAAGTACCTGCGCCACTTCTTCCACAGGCACTTGCTCATG-
CACCTGGGCAGA
TACATCCCATTCCTTCCTAGTGAGAAGCTGGAAAGAACCAGCTCTGTCTCTCCATCCACAGCA-
GAGCCGG
AACTCTCTATTGTGTTTTAGGTCAGATGCAGAAAATTGCCTAAAGAGGAAGGACCAAGGAGAT-
GAAGCAA
ACACATTAAGCCTTCCACACTCACCTCTAAAACAGTCCTTCAAACTTCCAGTGCAACACT-
GAAGCTCTTG
AAGACACTGAAATATACACACAGCAGTAGCAGTAGATGCATGTACCCTAAGGTCATTAC-
CACAGGCCAGG
GGCTGGGCAGCGTACTCATCATCAACCCTAAAAAGCAGAGCTTTGCTTCTCTCTCTAAAAT-
GAGTTACCT
ACATTTTAATGCACCTGAATGTTAGATAGTTACTATATGCCGCTACAAAAAGGTAAAACTTTTTA-
TATTT
TATACATTAACTTCAGCCAGCTATTGATATAAATAAAACATTTTCACACAATACAATAAGTTAAC-
TATTT

TATTTTCTAATGTGCCTAGTTCTTTCCCTGCTTAATGAAAAGCTT
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