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CAGTAATATACTTTCAACCTTTCGAAAGACTAAGCCAATATCGATTGTCACCAGCAGAAGCCGGCGCAACACCATAGTGCTGAGCGTATCATCGGATGCATTTTTAGCACTGACGCTTGGGAATATTCTCCCCAAGATTGCGTCTCGGGCTACAGACCCACAGTGTTAAA
GCATACTCAATAGGCGAGCCTCTGTGAAGTGCTGGTGCAGCGAGAAAGAGCAGAGTTAGGAGCACTCAAGGGGACATGTTTCAACGCTTGGACTCTACCGTTATGTGGGACGGACGGCGGGTTAAAAGGTGTAGTGATCCCGCACGGACCATGGTTCCCTTTGAAAC
TTACCTCTTTCGTGGCGAGTTGCGCTCTTCTCATCCAGCAAGACTGCTTTAACTGCCACCCCCATCGCCTCTTGCAGGAAGATGTGACCTTTGATTTCGCGCGCCCGAATGAAGTGTATCTCGATCACCCAAAGGCACATACACCTTGGAGCCCTTGTGTAGGACCTACTCC
TCGCTGCATCGCCTCTTCGGAAAAAACACCATATGGCGTTAGAGTTTGATTTGAGGCATATTGGCTCCTTGTGGGCGTCATCTGGGGTTAAGTTTCAATTCTGATGGTTGAGAGATGATGACCTAGGACTAGGGCACTACTAGTATCGGCAGGTAGGGGGGGAAGCAC
ACGGAAACGCGCGATCCTTAAATGAGCAGTTGATCCAGAGAGTTCACCTCTTCAGTAGTTATCCCGTTGGTGGCCGTGCCGTTAAGACCTGATCATCCTGTTAGGGTTCCTGAACGCGTGGATCTGCAGCCAGTTCCGATCCCATCGCACGTGGGTTGGTCAACTACAG
AACCCATAAGGGTACAGGCCAGGCTGTAACCCGAACATCAAAAATTCGTGGTGCTTGTGCTGAGATGCTTATTCGAAGCTTAGGGAACTGTTCTTGTAAAACCGAGATCACCCCTTTATGACACGACCACTAGCTGCTGATGCGCGACACAATATGAGCTCGAAGCCG
ATACGCTCGTCCTATCATTGGTCTAAGTTCATTTGCTTGTTGGGCGATGTATTCGGTAGCGAGAGGCAATAACAACTTAGCGGGTAGAGTCTGGTGCTACACGAAACATAAGGTGGATTACAGCTAGATCCATAATGGCGGTGCACACGTGATGAACTGGCGATTAAA
GCTTACCATCAATTGTATACTACCTGCATAGCCGTCTCAGTCCCTCTCGACTAACTAGTATGGTCGCTAGTGGGTTCTCCTCCCGAATACACCTAAGCGATGAAAACCATCAACATGGTTGCTGAGCGACAGACAATGTACGGGACCCCACTCGCTTGCGTTGATATGTGC
GTCGTCGTAGTAAAGTTAGGTTTTCATCCTTCTGTTGCATCCAGGATAACAGTCAGACTTCTTGATGGCCTCGCATGACGCGAACGTTGTAAAGGGACTACTACTCCAGAATAGTCCCCCCTGTCACTAGGAAGACATACAAGGATTGGACTTCGGGGGTGCGGGTCAA
GGATACTAGGTGGATTGGGTGGCGTCACCAATAGCACGAGCGAACCAACAACTGCTGCTGGCCGCTGATGAAGAGGCTCCTTAATCTGCACACTGGTAAAATGCAACTTATAAGGTGGATTAGAAACGTGCTCGCGTATAGTTAGCATAACAGTATGACTTCGGACA
CGCGGTCTGTACTAGTCAATCAACGACCCAGCACGCGCTAGTATAGCCGATCCCACAAGCGGGTTCAAGCTTAGCTCCGAGTGGTCCACGAAATGTAGTATGTACTAGCGACTGTCCAATGACTGGGCGTCGAACGATCCTAATTAGTACGTATACTCTGTTGGATTAC
CAACTATCGGTGTGGTTAATTCTAAGAATGTACAAGCTAACCCAAAGTGAACTGCAAGATGCGGGGATTAAATTACTTATGAGCCCAGGGTGTGGAAGCAGAGCTCCCAACGTGTCAGACATACTGAATTTTCCGCCGCGAGACCTGGAGGAGTATGGGAGGTAACG
CTAGGCTGCTTGATAAACATGCGCGGCCAGTCACCTAGAAGGGTATCAAGTGGGATGTCAGCCAAGCAAACCACACCAGGATATAAATCGCCAAAGGCAACAAACAAAGGTATCCACTACCAGGAGAGGCACAACTAGTGACTATGAAAGGTCCCTGGATTGAGCA
GTTGAGATAGACGACCCCTATGCGTCAGCTGAGTAGGCTTGGCATGCGCCGGCGCGGGTTTGTTTCAGCACTTCTACCCTTTTCGTAATGGACAGAGGTTCAAAAAGTAACTGGCTGAAGGACTCCGCGGATCCCTTTTTATAGGGGCGCAAAAGGTGCAACGACTGT
AAACAACTCTGAGAATGAACCTTTAGGCTAGGTTCTTGACGACACCCGTGGAGATATGTCATACTAAGATATCATGGCCTTACATAGCTAAGGGGACACGCATTAGTGACACATAGATGAGTGCTTACGCGTTTTCAATCTCAGGCTAGGCAGATCCTGTAGTCCTTCT
GTCACGAGTCATCTCGCAGACCTGTACTACCCGAGAGGACTTTTCCGATCGGCTAGTCGGAGGCCTTCTTTTCACACAAAAGGTGCGTTAATCTCTCTGAGAAGGGTAACAGCGATTTACCCACGAGCTAGTCGTTCAAGGAAGATGTATTCTCATGAAGTACGAATCA
GCAAACTTAGCGCACATCCAGTTCAGGTGTGAGGATACAATTTCCTGCGTGGGCGACGTATTATATCCCTATAGGAAGTGCAAGTGCTGACAAATAGCAATGACGGTCAGTTGACTATCCGCCTAGGACCGACGATGTCAAGATGGTCGACACGATATGGCTTCTACG
TAGGTAACAGGGAGGAGCAAACCGTCAATCGGCTTGTAAACTAAGGCCTTTGCATGGCTAACCTGCATACCAGTTCTACCTTTTACGTCCGACGAGACCCTACGTGGGCTATGTTTGTGCTCTAGAGTGCACCTACACGGTCCTTAGCCCTTCTACCCCCGTGTAAATTCT
TGCGGCGGAGATGGCCCGGAAGCGTCACTAGATCGGCCGAATCTGGCGGGCGGACCCCGTATTGAGAGGCGTCTTTGCGCTAGAATCCGGCACGCCAGTGCGTTAAACTCGCTGATTACCGAGTTATCAGCAGGGGCATCTGTATAAACTCCTTCGCAGCCTCGTGAG
CATACCACCGATTCGGTTGAGTATGTAAGAAGCATTTTCTTACTGATATGCGCTAGCCTTTATCGGTTCTGTTCATACGAGGTTATGCGTTCTTGATAGGTGACGTGTTCTAACGTGTACGCTTAACGCTTGACAGTCTCTGTCAGCTACGAAAACGACGTTTCTTTCAATT
AGTTGTGGGGACTAGTCGTGGACTTTGGTGGCACGTTTCATCGGGGAACACTTGTCTTCTACTTGGGCTGTTCGGAAAAGCGCCTTGTGCTAGCCACTAAATCCTGACGACCGGTATTTCGCATAACACCGAAGGATTGGCAACGAGTTATTAGAAATAGTATAAAAA
GCCTCGCGTACTTGGTTAGTGTAGAGTGTCCTCATTATGGGTTGCGGGACTCTGCCCAAGAAGGTGTATTGTTGCACTACCATCATTGGAGCCGCTCGCCCAAAGGCGCGGTTAGGTAGACGGATGCGTCAAGCAATAGTCAAGTCCACTGACATGACGGTAGAGCTC
GTGACCTCAACTAGCCTGTGCGCTGCACGGATACTTGGGCCCGAAATGAAGACAGGCTTCTCCGGTCTATGGGTAGTCTTTCATGACCATTCATGCCAGCTTTCTACTACTGCCCAACCGTATCGAGGCGTGCATAGCCGTAATCCAGCGTTCGCCAGCTGAGACGCGAT
TGATAGTTTTTCAGGTGTCGTTGTTCAATTCCAAAGCACAGAGCGATATGCCACGACGGGATTTCGAGAGCTAGGTGAATTCGCTAGCCTCGCTGCGTATAAACGGAACTTAGAGGCGTATTAGCGATGACAGTCTTAAGACAGGCTTCTCAAATAATCTAAGCACTAT
ACCTATGTATACCAGAATTGGCGAATAAGGAATATTAGACGTGGGATCCCCCCGTCCGTGGGACCAAGTAATAGTCAACGCGGGTTTGTCTCCACAAAAACGGCACCAAACTCTTGCTAAGGTCGGTCGTCTGCGGATCTCGCTGTTTGGTCGCGGGTCCTAGGGCGA
AGGGATAGCCATAGGCAAATGAGCGGCATCATCCACTAGCTCGACACACGCGCGTTAGACCCAACGCCACTTTTCCGATCAGAGACAACCAAGGTGGTGTATATGCACCTCTCCGCATAACTCAATCCAGAGCCGGCCTGGATGTTCTTGCTTGTGAGGCATTGAGCGT
AGTTGCCGTGACCAAATGCTTTACCAAATCAGAACAAGATTCCCGGCAGCGTTCGGGCACGTTTTGCACATATCATCTTTCGGCCGACTGAGATGGTAGCCGGCGTGAACCCGAAAGAGTGTTAGATCGGTGATTCTAAGCGCCCCAATGTGTAAGGTAAACAGTAGC
AACAAACCGATACGTCCATAGCGGGCCCATTCATCAAAAAGCGGTGCCATTTCAACTAAAGACTTCGCAATAAGAACCAGACCAAGAGGAACTATAGGCCAAGACCCGCCCCCTTGGCGGAAGGCGATGGGGAGCCCAGGGGAACATTGCGCGCCCGCTCTTATGCG
GAGCATAACACACTTGTCCCGCTTGGCGCCTGCGGAAGGTTTCCCCGAAACTCTGTGGCGGTGCATTTCGAGAAGAACAGAGATCACTTACAGGATATAGTGCGAGTACGCGGGTAGTCAGGTTTAGTTAGACTTTTAGTGACGCTTACAAATCCCAGTATCGTTTAAT
AGGCCAGAGTCCAGTAGTAGTGCCATACGTGGTAACAGAGCTTACCCATAAACGGCGGTATGTGGTTACGCTAGAGAAGTATAAGGTGGGAAGATGCTACGTACTGATACACGGATCTGATACCTTAAGCAGTTTAGGTCTAAGCACGCCAACTGGGTTTGGTTTTTT
AGTTGGGTTAAGCCTCACCTCTGAGCACATGTTGGATGATCCGTCATGGCAGGCGACAATCGCGTTCGTACCGCCCGGCCACGCCGAGGACGACAGCGCGCCGGCCGCGTGTTGTTACGAACTTTATTTGCAACCATCACGCACTTAGAAAAGCTTTTTGACTTGGGCC
TGTGCGGCACATTGAATATTAGTTACAACTCAAAATTCCCTGCGTTGACACTCCAGCAAGTACAAGCCGAGGGCCACGTCCGGCCCGCCCTGCAGGCATAGACACATATTTCTGCTGGCCGTCGACTGCCTCCGCGATCCGATAGGTTCAGATCCTCTCGCCCACGCGTG
AAGTTGCCCGCGTAATCAAACGACAGCGAATTACTTACACGACCAAGGTTGCGAGGATTATAATAGGCAGAGCATCCAATCTCTCCTGTCCTCATGCGACCAGGCATTAACTCGGTCCGTGCTTCACTTCAAGTCGTGATCCGTTTAAGTCGGCATGCACTCTAACCAAT
CGTGGAGCAACAAGACTTGTACCGTTGACCCAGAAGCCTTGTCGAATCTGGTGTATCTGAGGATTCTTGTGGATTATCTTTGAAACACCGCGAAATCTTAAACCAAGGTCAATGTTGAGGTATGCTGAATGGACTGCATAAGCATAGGGCATGCCCGGTCGGTACCCT

AACCACTAAAACACAAGTCAGACTCAGCCTAGATCGCTGCCCGGCCCAGGACTTGTCAGCGCTCACTATACGTAGCATTTAACGAAGCGTCAAGCCCTTACCTAACAGGTGGCGTCCCGGTTAAGTGGCAAAAGTAAAAACGCGGAAAATAGTACAAACTGGGTAACT
ATGTCAAGAGTATTCGGGTGACATTTGTCATTACATCCCTTTGGCTCCAGGCATCAGTGCGCCCCCGCGCCCCCTACAAAGAGCAGACACGTTTTAGTGAATGACAAATGACCAGCGCTCAGCGCATCTGGGTAGGATCTCTATGCTGCTGTCCCAGCGTTCACCTTCCT
ACCACTCACGTATATGGCCCGGTATGTAGAGGAGTGTTGTTCGGTGAGTTGTGCGCGCATAACTCGGTAACTTTTATATTCATTTGGTAGCTGGCTTCCCCAATATCAACATTTGCGTTAGGCTTGGTCTCCTCAGGGTGCGCAACGGGTACACTACGTGGAACGTTACT
TCCAACACACAGTTAATAGTCTTCTCAGTACGTCTTGCTCATTCATTCGCTGGAAAACTAATGGCTACATTATTCCAAGTCGCTATGAGACCCCGCCGCTCTGTGCTACGTTGGTCATGCTGAGTCAAGAAATTTTCGCGATAGCTTTATAAATTCTCCTGGCGACTTAGCC
AGAGTAAAAGCCGGCATTCTACACTTGTAGGTAAACCCAACGACAGATTCGTTCGCCAGGTGCCTCCTACGTTCGCTTTATTGATTTCGTGCGAACCCCGTGAATCGATTTACATGCGGTTGTCTGTAGACCGCAGCCAAAACCGCAAGTAAGCGTCGTGCCCACTGGG

AATGCTTTTCCAGTCCGTCGTGTGGATCGAATAGGGCATGTAGTCCTATATAGCAACCTCCTTTACGTTAGCGACGGTAGCCCGAAAACTCCGTAGGTACGCCGGCCGTCGGGCACAAATAAGGAAAGTACATGGTGGTTGCTTGCTTCCAGATGGTCTGATTGGCGCG
TAACAGGTGGAGCCCATCCGAAGATTGATAGTCCTCAAGCGTGTAAGGGCTCCGTGTGTGATGCTTTAGAGTAATCTTCTTACCTATTCGTAAACCGGCCAAAGGCTCACTGCAGCAGTGACAATCATTGGTAAAGCCGGGTCTACTGCCCTCACAATGGTTTCAAATC

ATATATCCAGATCCCACATTGGGACGTCCGGGCGCGGTATCGCGAGCTTGGTGGCTCTCGCGTGTAGACTGCTATCGGGGGAAGTTCGTGAAAGCTCAACTTCTGGAGGGAACGCCCGTTTATCTACACCGAGATACACTTAGATTAGGCAAGACAGAAAACCACAGA
AGCACGGTCTCCCCTTATGGGCAGCAACCGTTATGCGCTCTGTACCCTCTATGCCGTTGCCAGCTACGGTGACTCTGTCTAACCAGCTGAAGTGGATAACCTTGTGGAGCATTAGTGTCACATGGTTGCACCTCTCTGAGTCAGGATTGACAGATCCAATTTACCCGTTCT 
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CAGTAATATACTTTCAACCTTTCGAAAGACTAAGCCAATATCGATTGTCACCAGCAGAAGCCGGCGCAACACCATAGTGCTGA
GCGTATCATCGGATGCATTTTTAGCACTGACGCTTGGGAATATTCTCCCCAAGATTGCGTCTCGGGCTACAGACCCACAGTGTT
AAAGCATACTCAATAGGCGAGCCTCTGTGAAGTGCTGGTGCAGCGAGAAAGAGCAGAGTTAGGAGCACTCAAGGGGACATG
TTTCAACGCTTGGACTCTACCGTTATGTGGGACGGACGGCGGGTTAAAAGGTGTAGTGATCCCGCACGGACCATGGTTCCCTT
TGAAACTTACCTCTTTCGTGGCGAGTTGCGCTCTTCTCATCCAGCAAGACTGCTTTAACTGCCACCCCCATCGCCTCTTGCAGGA
AGATGTGACCTTTGATTTCGCGCGCCCGAATGAAGTGTATCTCGATCACCCAAAGGCACATACACCTTGGAGCCCTTGTGTAG
GACCTACTCCTCGCTGCATCGCCTCTTCGGAAAAAACACCATATGGCGTTAGAGTTTGATTTGAGGCATATTGGCTCCTTGTGG
GCGTCATCTGGGGTTAAGTTTCAATTCTGATGGTTGAGAGATGATGACCTAGGACTAGGGCACTACTAGTATCGGCAGGTAG
GGGGGGAAGCACACGGAAACGCGCGATCCTTAAATGAGCAGTTGATCCAGAGAGTTCACCTCTTCAGTAGTTATCCCGTTGG
TGGCCGTGCCGTTAAGACCTGATCATCCTGTTAGGGTTCCTGAACGCGTGGATCTGCAGCCAGTTCCGATCCCATCGCACGTG
GGTTGGTCAACTACAGAACCCATAAGGGTACAGGCCAGGCTGTAACCCGAACATCAAAAATTCGTGGTGCTTGTGCTGAGAT
GCTTATTCGAAGCTTAGGGAACTGTTCTTGTAAAACCGAGATCACCCCTTTATGACACGACCACTAGCTGCTGATGCGCGACA
CAATATGAGCTCGAAGCCGATACGCTCGTCCTATCATTGGTCTAAGTTCATTTGCTTGTTGGGCGATGTATTCGGTAGCGAGA

GGCAATAACAACTTAGCGGGTAGAGTCTGGTGCTACACGAAACATAAGGTGGATTACAGCTAGATCCATAATGGCGGTGCAC
ACGTGATGAACTGGCGATTAAAGCTTACCATCAATTGTATACTACCTGCATAGCCGTCTCAGTCCCTCTCGACTAACTAGTATG
GTCGCTAGTGGGTTCTCCTCCCGAATACACCTAAGCGATGAAAACCATCAACATGGTTGCTGAGCGACAGACAATGTACGGG
ACCCCACTCGCTTGCGTTGATATGTGCGTCGTCGTAGTAAAGTTAGGTTTTCATCCTTCTGTTGCATCCAGGATAACAGTCAGA
CTTCTTGATGGCCTCGCATGACGCGAACGTTGTAAAGGGACTACTACTCCAGAATAGTCCCCCCTGTCACTAGGAAGACATAC
AAGGATTGGACTTCGGGGGTGCGGGTCAAGGATACTAGGTGGATTGGGTGGCGTCACCAATAGCACGAGCGAACCAACAAC
TGCTGCTGGCCGCTGATGAAGAGGCTCCTTAATCTGCACACTGGTAAAATGCAACTTATAAGGTGGATTAGAAACGTGCTCGC
GTATAGTTAGCATAACAGTATGACTTCGGACACGCGGTCTGTACTAGTCAATCAACGACCCAGCACGCGCTAGTATAGCCGAT
CCCACAAGCGGGTTCAAGCTTAGCTCCGAGTGGTCCACGAAATGTAGTATGTACTAGCGACTGTCCAATGACTGGGCGTCGA

ACGATCCTAATTAGTACGTATACTCTGTTGGATTACCAACTATCGGTGTGGTTAATTCTAAGAATGTACAAGCTAACCCAAAGT
GAACTGCAAGATGCGGGGATTAAATTACTTATGAGCCCAGGGTGTGGAAGCAGAGCTCCCAACGTGTCAGACATACTGAATT
TTCCGCCGCGAGACCTGGAGGAGTATGGGAGGTAACGCTAGGCTGCTTGATAAACATGCGCGGCCAGTCACCTAGAAGGGT
ATCAAGTGGGATGTCAGCCAAGCAAACCACACCAGGATATAAATCGCCAAAGGCAACAAACAAAGGTATCCACTACCAGGA
GAGGCACAACTAGTGACTATGAAAGGTCCCTGGATTGAGCAGTTGAGATAGACGACCCCTATGCGTCAGCTGAGTAGGCTTG
GCATGCGCCGGCGCGGGTTTGTTTCAGCACTTCTACCCTTTTCGTAATGGACAGAGGTTCAAAAAGTAACTGGCTGAAGGACT
CCGCGGATCCCTTTTTATAGGGGCGCAAAAGGTGCAACGACTGTAAACAACTCTGAGAATGAACCTTTAGGCTAGGTTCTTGA
CGACACCCGTGGAGATATGTCATACTAAGATATCATGGCCTTACATAGCTAAGGGGACACGCATTAGTGACACATAGATGAG
TGCTTACGCGTTTTCAATCTCAGGCTAGGCAGATCCTGTAGTCCTTCTGTCACGAGTCATCTCGCAGACCTGTACTACCCGAGA
GGACTTTTCCGATCGGCTAGTCGGAGGCCTTCTTTTCACACAAAAGGTGCGTTAATCTCTCTGAGAAGGGTAACAGCGATTTA
CCCACGAGCTAGTCGTTCAAGGAAGATGTATTCTCATGAAGTACGAATCAGCAAACTTAGCGCACATCCAGTTCAGGTGTGAG
GATACAATTTCCTGCGTGGGCGACGTATTATATCCCTATAGGAAGTGCAAGTGCTGACAAATAGCAATGACGGTCAGTTGACT
ATCCGCCTAGGACCGACGATGTCAAGATGGTCGACACGATATGGCTTCTACGTAGGTAACAGGGAGGAGCAAACCGTCAATC
GGCTTGTAAACTAAGGCCTTTGCATGGCTAACCTGCATACCAGTTCTACCTTTTACGTCCGACGAGACCCTACGTGGGCTATGT
TTGTGCTCTAGAGTGCACCTACACGGTCCTTAGCCCTTCTACCCCCGTGTAAATTCTTGCGGCGGAGATGGCCCGGAAGCGTCA
CTAGATCGGCCGAATCTGGCGGGCGGACCCCGTATTGAGAGGCGTCTTTGCGCTAGAATCCGGCACGCCAGTGCGTTAAACT
CGCTGATTACCGAGTTATCAGCAGGGGCATCTGTATAAACTCCTTCGCAGCCTCGTGAGCATACCACCGATTCGGTTGAGTAT
GTAAGAAGCATTTTCTTACTGATATGCGCTAGCCTTTATCGGTTCTGTTCATACGAGGTTATGCGTTCTTGATAGGTGACGTGT
TCTAACGTGTACGCTTAACGCTTGACAGTCTCTGTCAGCTACGAAAACGACGTTTCTTTCAATTAGTTGTGGGGACTAGTCGTG
GACTTTGGTGGCACGTTTCATCGGGGAACACTTGTCTTCTACTTGGGCTGTTCGGAAAAGCGCCTTGTGCTAGCCACTAAATCC
TGACGACCGGTATTTCGCATAACACCGAAGGATTGGCAACGAGTTATTAGAAATAGTATAAAAAGCCTCGCGTACTTGGTTA
GTGTAGAGTGTCCTCATTATGGGTTGCGGGACTCTGCCCAAGAAGGTGTATTGTTGCACTACCATCATTGGAGCCGCTCGCCC

AAAGGCGCGGTTAGGTAGACGGATGCGTCAAGCAATAGTCAAGTCCACTGACATGACGGTAGAGCTCGTGACCTCAACTAGC
CTGTGCGCTGCACGGATACTTGGGCCCGAAATGAAGACAGGCTTCTCCGGTCTATGGGTAGTCTTTCATGACCATTCATGCCA
GCTTTCTACTACTGCCCAACCGTATCGAGGCGTGCATAGCCGTAATCCAGCGTTCGCCAGCTGAGACGCGATTGATAGTTTTTC
AGGTGTCGTTGTTCAATTCCAAAGCACAGAGCGATATGCCACGACGGGATTTCGAGAGCTAGGTGAATTCGCTAGCCTCGCT
GCGTATAAACGGAACTTAGAGGCGTATTAGCGATGACAGTCTTAAGACAGGCTTCTCAAATAATCTAAGCACTATACCTATGT
ATACCAGAATTGGCGAATAAGGAATATTAGACGTGGGATCCCCCCGTCCGTGGGACCAAGTAATAGTCAACGCGGGTTTGTC
TCCACAAAAACGGCACCAAACTCTTGCTAAGGTCGGTCGTCTGCGGATCTCGCTGTTTGGTCGCGGGTCCTAGGGCGAAGGG
ATAGCCATAGGCAAATGAGCGGCATCATCCACTAGCTCGACACACGCGCGTTAGACCCAACGCCACTTTTCCGATCAGAGACA
ACCAAGGTGGTGTATATGCACCTCTCCGCATAACTCAATCCAGAGCCGGCCTGGATGTTCTTGCTTGTGAGGCATTGAGCGTA
GTTGCCGTGACCAAATGCTTTACCAAATCAGAACAAGATTCCCGGCAGCGTTCGGGCACGTTTTGCACATATCATCTTTCGGCC
GACTGAGATGGTAGCCGGCGTGAACCCGAAAGAGTGTTAGATCGGTGATTCTAAGCGCCCCAATGTGTAAGGTAAACAGTA
GCAACAAACCGATACGTCCATAGCGGGCCCATTCATCAAAAAGCGGTGCCATTTCAACTAAAGACTTCGCAATAAGAACCAG
ACCAAGAGGAACTATAGGCCAAGACCCGCCCCCTTGGCGGAAGGCGATGGGGAGCCCAGGGGAACATTGCGCGCCCGCTCT
TATGCGGAGCATAACACACTTGTCCCGCTTGGCGCCTGCGGAAGGTTTCCCCGAAACTCTGTGGCGGTGCATTTCGAGAAGAA
CAGAGATCACTTACAGGATATAGTGCGAGTACGCGGGTAGTCAGGTTTAGTTAGACTTTTAGTGACGCTTACAAATCCCAGTA
TCGTTTAATAGGCCAGAGTCCAGTAGTAGTGCCATACGTGGTAACAGAGCTTACCCATAAACGGCGGTATGTGGTTACGCTA
GAGAAGTATAAGGTGGGAAGATGCTACGTACTGATACACGGATCTGATACCTTAAGCAGTTTAGGTCTAAGCACGCCAACTG
GGTTTGGTTTTTTAGTTGGGTTAAGCCTCACCTCTGAGCACATGTTGGATGATCCGTCATGGCAGGCGACAATCGCGTTCGTAC
CGCCCGGCCACGCCGAGGACGACAGCGCGCCGGCCGCGTGTTGTTACGAACTTTATTTGCAACCATCACGCACTTAGAAAAGC
TTTTTGACTTGGGCCTGTGCGGCACATTGAATATTAGTTACAACTCAAAATTCCCTGCGTTGACACTCCAGCAAGTACAAGCCG
AGGGCCACGTCCGGCCCGCCCTGCAGGCATAGACACATATTTCTGCTGGCCGTCGACTGCCTCCGCGATCCGATAGGTTCAGA
TCCTCTCGCCCACGCGTGAAGTTGCCCGCGTAATCAAACGACAGCGAATTACTTACACGACCAAGGTTGCGAGGATTATAATA
GGCAGAGCATCCAATCTCTCCTGTCCTCATGCGACCAGGCATTAACTCGGTCCGTGCTTCACTTCAAGTCGTGATCCGTTTAAG
TCGGCATGCACTCTAACCAATCGTGGAGCAACAAGACTTGTACCGTTGACCCAGAAGCCTTGTCGAATCTGGTGTATCTGAGG
ATTCTTGTGGATTATCTTTGAAACACCGCGAAATCTTAAACCAAGGTCAATGTTGAGGTATGCTGAATGGACTGCATAAGCAT
AGGGCATGCCCGGTCGGTACCCTAACCACTAAAACACAAGTCAGACTCAGCCTAGATCGCTGCCCGGCCCAGGACTTGTCAGC
GCTCACTATACGTAGCATTTAACGAAGCGTCAAGCCCTTACCTAACAGGTGGCGTCCCGGTTAAGTGGCAAAAGTAAAAACG
CGGAAAATAGTACAAACTGGGTAACTATGTCAAGAGTATTCGGGTGACATTTGTCATTACATCCCTTTGGCTCCAGGCATCAG
TGCGCCCCCGCGCCCCCTACAAAGAGCAGACACGTTTTAGTGAATGACAAATGACCAGCGCTCAGCGCATCTGGGTAGGATCT
CTATGCTGCTGTCCCAGCGTTCACCTTCCTACCACTCACGTATATGGCCCGGTATGTAGAGGAGTGTTGTTCGGTGAGTTGTGC
GCGCATAACTCGGTAACTTTTATATTCATTTGGTAGCTGGCTTCCCCAATATCAACATTTGCGTTAGGCTTGGTCTCCTCAGGGT
GCGCAACGGGTACACTACGTGGAACGTTACTTCCAACACACAGTTAATAGTCTTCTCAGTACGTCTTGCTCATTCATTCGCTGG
AAAACTAATGGCTACATTATTCCAAGTCGCTATGAGACCCCGCCGCTCTGTGCTACGTTGGTCATGCTGAGTCAAGAAATTTTC
GCGATAGCTTTATAAATTCTCCTGGCGACTTAGCCAGAGTAAAAGCCGGCATTCTACACTTGTAGGTAAACCCAACGACAGAT
TCGTTCGCCAGGTGCCTCCTACGTTCGCTTTATTGATTTCGTGCGAACCCCGTGAATCGATTTACATGCGGTTGTCTGTAGACCG
CAGCCAAAACCGCAAGTAAGCGTCGTGCCCACTGGGAATGCTTTTCCAGTCCGTCGTGTGGATCGAATAGGGCATGTAGTCCT
ATATAGCAACCTCCTTTACGTTAGCGACGGTAGCCCGAAAACTCCGTAGGTACGCCGGCCGTCGGGCACAAATAAGGAAAGT
ACATGGTGGTTGCTTGCTTCCAGATGGTCTGATTGGCGCGTAACAGGTGGAGCCCATCCGAAGATTGATAGTCCTCAAGCGTG
TAAGGGCTCCGTGTGTGATGCTTTAGAGTAATCTTCTTACCTATTCGTAAACCGGCCAAAGGCTCACTGCAGCAGTGACAATC
ATTGGTAAAGCCGGGTCTACTGCCCTCACAATGGTTTCAAATCATATATCCAGATCCCACATTGGGACGTCCGGGCGCGGTAT
CGCGAGCTTGGTGGCTCTCGCGTGTAGACTGCTATCGGGGGAAGTTCGTGAAAGCTCAACTTCTGGAGGGAACGCCCGTTTA
TCTACACCGAGATACACTTAGATTAGGCAAGACAGAAAACCACAGAAGCACGGTCTCCCCTTATGGGCAGCAACCGTTATGC
GCTCTGTACCCTCTATGCCGTTGCCAGCTACGGTGACTCTGTCTAACCAGCTGAAGTGGATAACCTTGTGGAGCATTAGTGTCA
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CAGTAATATACTTTCAACCTTTCGAAAGACTAAGCCAATATCGATTGTCACCAGCAGAAGCCGGCGCAACACCATAGTGCTGAGCGTATCATCGGATGCATTTTTAGCACTGACGCTTGG
GAATATTCTCCCCAAGATTGCGTCTCGGGCTACAGACCCACAGTGTTAAAGCATACTCAATAGGCGAGCCTCTGTGAAGTGCTGGTGCAGCGAGAAAGAGCAGAGTTAGGAGCACTCA
AGGGGACATGTTTCAACGCTTGGACTCTACCGTTATGTGGGACGGACGGCGGGTTAAAAGGTGTAGTGATCCCGCACGGACCATGGTTCCCTTTGAAACTTACCTCTTTCGTGGCGAGT
TGCGCTCTTCTCATCCAGCAAGACTGCTTTAACTGCCACCCCCATCGCCTCTTGCAGGAAGATGTGACCTTTGATTTCGCGCGCCCGAATGAAGTGTATCTCGATCACCCAAAGGCACATA
CACCTTGGAGCCCTTGTGTAGGACCTACTCCTCGCTGCATCGCCTCTTCGGAAAAAACACCATATGGCGTTAGAGTTTGATTTGAGGCATATTGGCTCCTTGTGGGCGTCATCTGGGGTTA
AGTTTCAATTCTGATGGTTGAGAGATGATGACCTAGGACTAGGGCACTACTAGTATCGGCAGGTAGGGGGGGAAGCACACGGAAACGCGCGATCCTTAAATGAGCAGTTGATCCAGA
GAGTTCACCTCTTCAGTAGTTATCCCGTTGGTGGCCGTGCCGTTAAGACCTGATCATCCTGTTAGGGTTCCTGAACGCGTGGATCTGCAGCCAGTTCCGATCCCATCGCACGTGGGTTGGT
CAACTACAGAACCCATAAGGGTACAGGCCAGGCTGTAACCCGAACATCAAAAATTCGTGGTGCTTGTGCTGAGATGCTTATTCGAAGCTTAGGGAACTGTTCTTGTAAAACCGAGATCA
CCCCTTTATGACACGACCACTAGCTGCTGATGCGCGACACAATATGAGCTCGAAGCCGATACGCTCGTCCTATCATTGGTCTAAGTTCATTTGCTTGTTGGGCGATGTATTCGGTAGCGA
GAGGCAATAACAACTTAGCGGGTAGAGTCTGGTGCTACACGAAACATAAGGTGGATTACAGCTAGATCCATAATGGCGGTGCACACGTGATGAACTGGCGATTAAAGCTTACCATCAA
TTGTATACTACCTGCATAGCCGTCTCAGTCCCTCTCGACTAACTAGTATGGTCGCTAGTGGGTTCTCCTCCCGAATACACCTAAGCGATGAAAACCATCAACATGGTTGCTGAGCGACAGA
CAATGTACGGGACCCCACTCGCTTGCGTTGATATGTGCGTCGTCGTAGTAAAGTTAGGTTTTCATCCTTCTGTTGCATCCAGGATAACAGTCAGACTTCTTGATGGCCTCGCATGACGCGA
ACGTTGTAAAGGGACTACTACTCCAGAATAGTCCCCCCTGTCACTAGGAAGACATACAAGGATTGGACTTCGGGGGTGCGGGTCAAGGATACTAGGTGGATTGGGTGGCGTCACCAAT
AGCACGAGCGAACCAACAACTGCTGCTGGCCGCTGATGAAGAGGCTCCTTAATCTGCACACTGGTAAAATGCAACTTATAAGGTGGATTAGAAACGTGCTCGCGTATAGTTAGCATAAC
AGTATGACTTCGGACACGCGGTCTGTACTAGTCAATCAACGACCCAGCACGCGCTAGTATAGCCGATCCCACAAGCGGGTTCAAGCTTAGCTCCGAGTGGTCCACGAAATGTAGTATGT
ACTAGCGACTGTCCAATGACTGGGCGTCGAACGATCCTAATTAGTACGTATACTCTGTTGGATTACCAACTATCGGTGTGGTTAATTCTAAGAATGTACAAGCTAACCCAAAGTGAACTG
CAAGATGCGGGGATTAAATTACTTATGAGCCCAGGGTGTGGAAGCAGAGCTCCCAACGTGTCAGACATACTGAATTTTCCGCCGCGAGACCTGGAGGAGTATGGGAGGTAACGCTAGG
CTGCTTGATAAACATGCGCGGCCAGTCACCTAGAAGGGTATCAAGTGGGATGTCAGCCAAGCAAACCACACCAGGATATAAATCGCCAAAGGCAACAAACAAAGGTATCCACTACCAG
GAGAGGCACAACTAGTGACTATGAAAGGTCCCTGGATTGAGCAGTTGAGATAGACGACCCCTATGCGTCAGCTGAGTAGGCTTGGCATGCGCCGGCGCGGGTTTGTTTCAGCACTTCTA
CCCTTTTCGTAATGGACAGAGGTTCAAAAAGTAACTGGCTGAAGGACTCCGCGGATCCCTTTTTATAGGGGCGCAAAAGGTGCAACGACTGTAAACAACTCTGAGAATGAACCTTTAGG
CTAGGTTCTTGACGACACCCGTGGAGATATGTCATACTAAGATATCATGGCCTTACATAGCTAAGGGGACACGCATTAGTGACACATAGATGAGTGCTTACGCGTTTTCAATCTCAGGCT
AGGCAGATCCTGTAGTCCTTCTGTCACGAGTCATCTCGCAGACCTGTACTACCCGAGAGGACTTTTCCGATCGGCTAGTCGGAGGCCTTCTTTTCACACAAAAGGTGCGTTAATCTCTCTG
AGAAGGGTAACAGCGATTTACCCACGAGCTAGTCGTTCAAGGAAGATGTATTCTCATGAAGTACGAATCAGCAAACTTAGCGCACATCCAGTTCAGGTGTGAGGATACAATTTCCTGCG
TGGGCGACGTATTATATCCCTATAGGAAGTGCAAGTGCTGACAAATAGCAATGACGGTCAGTTGACTATCCGCCTAGGACCGACGATGTCAAGATGGTCGACACGATATGGCTTCTACG
TAGGTAACAGGGAGGAGCAAACCGTCAATCGGCTTGTAAACTAAGGCCTTTGCATGGCTAACCTGCATACCAGTTCTACCTTTTACGTCCGACGAGACCCTACGTGGGCTATGTTTGTGC
TCTAGAGTGCACCTACACGGTCCTTAGCCCTTCTACCCCCGTGTAAATTCTTGCGGCGGAGATGGCCCGGAAGCGTCACTAGATCGGCCGAATCTGGCGGGCGGACCCCGTATTGAGAG
GCGTCTTTGCGCTAGAATCCGGCACGCCAGTGCGTTAAACTCGCTGATTACCGAGTTATCAGCAGGGGCATCTGTATAAACTCCTTCGCAGCCTCGTGAGCATACCACCGATTCGGTTGA
GTATGTAAGAAGCATTTTCTTACTGATATGCGCTAGCCTTTATCGGTTCTGTTCATACGAGGTTATGCGTTCTTGATAGGTGACGTGTTCTAACGTGTACGCTTAACGCTTGACAGTCTCT
GTCAGCTACGAAAACGACGTTTCTTTCAATTAGTTGTGGGGACTAGTCGTGGACTTTGGTGGCACGTTTCATCGGGGAACACTTGTCTTCTACTTGGGCTGTTCGGAAAAGCGCCTTGTG
CTAGCCACTAAATCCTGACGACCGGTATTTCGCATAACACCGAAGGATTGGCAACGAGTTATTAGAAATAGTATAAAAAGCCTCGCGTACTTGGTTAGTGTAGAGTGTCCTCATTATGG
GTTGCGGGACTCTGCCCAAGAAGGTGTATTGTTGCACTACCATCATTGGAGCCGCTCGCCC 

CTGTGCGCTGCACGGATACTTGGGCCCGAAATGAAGACAGGCTTCTCCGGTCTATGGGTAGTCTTTCATGACCATTCATGCCAGCTTTCTACTACTGCCCAACCGTATCGAGGCGTGCAT
AGCCGTAATCCAGCGTTCGCCAGCTGAGACGCGATTGATAGTTTTTCAGGTGTCGTTGTTCAATTCCAAAGCACAGAGCGATATGCCACGACGGGATTTCGAGAGCTAGGTGAATTCGC
TAGCCTCGCTGCGTATAAACGGAACTTAGAGGCGTATTAGCGATGACAGTCTTAAGACAGGCTTCTCAAATAATCTAAGCACTATACCTATGTATACCAGAATTGGCGAATAAGGAATA
TTAGACGTGGGATCCCCCCGTCCGTGGGACCAAGTAATAGTCAACGCGGGTTTGTCTCCACAAAAACGGCACCAAACTCTTGCTAAGGTCGGTCGTCTGCGGATCTCGCTGTTTGGTCGC
GGGTCCTAGGGCGAAGGGATAGCCATAGGCAAATGAGCGGCATCATCCACTAGCTCGACACACGCGCGTTAGACCCAACGCCACTTTTCCGATCAGAGACAACCAAGGTGGTGTATAT
GCACCTCTCCGCATAACTCAATCCAGAGCCGGCCTGGATGTTCTTGCTTGTGAGGCATTGAGCGTAGTTGCCGTGACCAAATGCTTTACCAAATCAGAACAAGATTCCCGGCAGCGTTCG
GGCACGTTTTGCACATATCATCTTTCGGCCGACTGAGATGGTAGCCGGCGTGAACCCGAAAGAGTGTTAGATCGGTGATTCTAAGCGCCCCAATGTGTAAGGTAAACAGTAGCAACAAA
CCGATACGTCCATAGCGGGCCCATTCATCAAAAAGCGGTGCCATTTCAACTAAAGACTTCGCAATAAGAACCAGACCAAGAGGAACTATAGGCCAAGACCCGCCCCCTTGGCGGAAGG
CGATGGGGAGCCCAGGGGAACATTGCGCGCCCGCTCTTATGCGGAGCATAACACACTTGTCCCGCTTGGCGCCTGCGGAAGGTTTCCCCGAAACTCTGTGGCGGTGCATTTCGAGAAGA
ACAGAGATCACTTACAGGATATAGTGCGAGTACGCGGGTAGTCAGGTTTAGTTAGACTTTTAGTGACGCTTACAAATCCCAGTATCGTTTAATAGGCCAGAGTCCAGTAGTAGTGCCAT
ACGTGGTAACAGAGCTTACCCATAAACGGCGGTATGTGGTTACGCTAGAGAAGTATAAGGTGGGAAGATGCTACGTACTGATACACGGATCTGATACCTTAAGCAGTTTAGGTCTAAG
CACGCCAACTGGGTTTGGTTTTTTAGTTGGGTTAAGCCTCACCTCTGAGCACATGTTGGATGATCCGTCATGGCAGGCGACAATCGCGTTCGTACCGCCCGGCCACGCCGAGGACGACA
GCGCGCCGGCCGCGTGTTGTTACGAACTTTATTTGCAACCATCACGCACTTAGAAAAGCTTTTTGACTTGGGCCTGTGCGGCACATTGAATATTAGTTACAACTCAAAATTCCCTGCGTTG
ACACTCCAGCAAGTACAAGCCGAGGGCCACGTCCGGCCCGCCCTGCAGGCATAGACACATATTTCTGCTGGCCGTCGACTGCCTCCGCGATCCGATAGGTTCAGATCCTCTCGCCCACGC
GTGAAGTTGCCCGCGTAATCAAACGACAGCGAATTACTTACACGACCAAGGTTGCGAGGATTATAATAGGCAGAGCATCCAATCTCTCCTGTCCTCATGCGACCAGGCATTAACTCGGTC
CGTGCTTCACTTCAAGTCGTGATCCGTTTAAGTCGGCATGCACTCTAACCAATCGTGGAGCAACAAGACTTGTACCGTTGACCCAGAAGCCTTGTCGAATCTGGTGTATCTGAGGATTCTT
GTGGATTATCTTTGAAACACCGCGAAATCTTAAACCAAGGTCAATGTTGAGGTATGCTGAATGGACTGCATAAGCATAGGGCATGCCCGGTCGGTACCCTAACCACTAAAACACAAGTC
AGACTCAGCCTAGATCGCTGCCCGGCCCAGGACTTGTCAGCGCTCACTATACGTAGCATTTAACGAAGCGTCAAGCCCTTACCTAACAGGTGGCGTCCCGGTTAAGTGGCAAAAGTAAA
AACGCGGAAAATAGTACAAACTGGGTAACTATGTCAAGAGTATTCGGGTGACATTTGTCATTACATCCCTTTGGCTCCAGGCATCAGTGCGCCCCCGCGCCCCCTACAAAGAGCAGACA
CGTTTTAGTGAATGACAAATGACCAGCGCTCAGCGCATCTGGGTAGGATCTCTATGCTGCTGTCCCAGCGTTCACCTTCCTACCACTCACGTATATGGCCCGGTATGTAGAGGAGTGTTG
TTCGGTGAGTTGTGCGCGCATAACTCGGTAACTTTTATATTCATTTGGTAGCTGGCTTCCCCAATATCAACATTTGCGTTAGGCTTGGTCTCCTCAGGGTGCGCAACGGGTACACTACGTG
GAACGTTACTTCCAACACACAGTTAATAGTCTTCTCAGTACGTCTTGCTCATTCATTCGCTGGAAAACTAATGGCTACATTATTCCAAGTCGCTATGAGACCCCGCCGCTCTGTGCTACGTT
GGTCATGCTGAGTCAAGAAATTTTCGCGATAGCTTTATAAATTCTCCTGGCGACTTAGCCAGAGTAAAAGCCGGCATTCTACACTTGTAGGTAAACCCAACGACAGATTCGTTCGCCAGG
TGCCTCCTACGTTCGCTTTATTGATTTCGTGCGAACCCCGTGAATCGATTTACATGCGGTTGTCTGTAGACCGCAGCCAAAACCGCAAGTAAGCGTCGTGCCCACTGGGAATGCTTTTCCA
GTCCGTCGTGTGGATCGAATAGGGCATGTAGTCCTATATAGCAACCTCCTTTACGTTAGCGACGGTAGCCCGAAAACTCCGTAGGTACGCCGGCCGTCGGGCACAAATAAGGAAAGTAC
ATGGTGGTTGCTTGCTTCCAGATGGTCTGATTGGCGCGTAACAGGTGGAGCCCATCCGAAGATTGATAGTCCTCAAGCGTGTAAGGGCTCCGTGTGTGATGCTTTAGAGTAATCTTCTTA
CCTATTCGTAAACCGGCCAAAGGCTCACTGCAGCAGTGACAATCATTGGTAAAGCCGGGTCTACTGCCCTCACAATGGTTTCAAATCATATATCCAGATCCCACATTGGGACGTCCGGGC
GCGGTATCGCGAGCTTGGTGGCTCTCGCGTGTAGACTGCTATCGGGGGAAGTTCGTGAAAGCTCAACTTCTGGAGGGAACGCCCGTTTATCTACACCGAGATACACTTAGATTAGGCAA
GACAGAAAACCACAGAAGCACGGTCTCCCCTTATGGGCAGCAACCGTTATGCGCTCTGTACCCTCTATGCCGTTGCCAGCTACGGTGACTCTGTCTAACCAGCTGAAGTGGATAACCTTG

TGGAGCATTAGTGTCACATGGTTGCACCTCTCTGAGTCAGGATTGACAGATCCAATTTACCCGTTCT 
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CAGTAATATACTTTCAACCTTTCGAAAGACTAAGCCAATATCGATTGTCACCAGCAGAAGCCGGCGCAACACCATAGTGCTGAGCGTATCATCGGATGCATTTTTAGCACTGACGCTTGGGAATATTCTCCCCAAGATTGCGTCTCGGGCTACAGACCCACAGTGTTAAA
GCATACTCAATAGGCGAGCCTCTGTGAAGTGCTGGTGCAGCGAGAAAGAGCAGAGTTAGGAGCACTCAAGGGGACATGTTTCAACGCTTGGACTCTACCGTTATGTGGGACGGACGGCGGGTTAAAAGGTGTAGTGATCCCGCACGGACCATGGTTCCCTTTGAAAC
TTACCTCTTTCGTGGCGAGTTGCGCTCTTCTCATCCAGCAAGACTGCTTTAACTGCCACCCCCATCGCCTCTTGCAGGAAGATGTGACCTTTGATTTCGCGCGCCCGAATGAAGTGTATCTCGATCACCCAAAGGCACATACACCTTGGAGCCCTTGTGTAGGACCTACTCC
TCGCTGCATCGCCTCTTCGGAAAAAACACCATATGGCGTTAGAGTTTGATTTGAGGCATATTGGCTCCTTGTGGGCGTCATCTGGGGTTAAGTTTCAATTCTGATGGTTGAGAGATGATGACCTAGGACTAGGGCACTACTAGTATCGGCAGGTAGGGGGGGAAGCAC
ACGGAAACGCGCGATCCTTAAATGAGCAGTTGATCCAGAGAGTTCACCTCTTCAGTAGTTATCCCGTTGGTGGCCGTGCCGTTAAGACCTGATCATCCTGTTAGGGTTCCTGAACGCGTGGATCTGCAGCCAGTTCCGATCCCATCGCACGTGGGTTGGTCAACTACAG
AACCCATAAGGGTACAGGCCAGGCTGTAACCCGAACATCAAAAATTCGTGGTGCTTGTGCTGAGATGCTTATTCGAAGCTTAGGGAACTGTTCTTGTAAAACCGAGATCACCCCTTTATGACACGACCACTAGCTGCTGATGCGCGACACAATATGAGCTCGAAGCCG
ATACGCTCGTCCTATCATTGGTCTAAGTTCATTTGCTTGTTGGGCGATGTATTCGGTAGCGAGAGGCAATAACAACTTAGCGGGTAGAGTCTGGTGCTACACGAAACATAAGGTGGATTACAGCTAGATCCATAATGGCGGTGCACACGTGATGAACTGGCGATTAAA
GCTTACCATCAATTGTATACTACCTGCATAGCCGTCTCAGTCCCTCTCGACTAACTAGTATGGTCGCTAGTGGGTTCTCCTCCCGAATACACCTAAGCGATGAAAACCATCAACATGGTTGCTGAGCGACAGACAATGTACGGGACCCCACTCGCTTGCGTTGATATGTGC
GTCGTCGTAGTAAAGTTAGGTTTTCATCCTTCTGTTGCATCCAGGATAACAGTCAGACTTCTTGATGGCCTCGCATGACGCGAACGTTGTAAAGGGACTACTACTCCAGAATAGTCCCCCCTGTCACTAGGAAGACATACAAGGATTGGACTTCGGGGGTGCGGGTCAA
GGATACTAGGTGGATTGGGTGGCGTCACCAATAGCACGAGCGAACCAACAACTGCTGCTGGCCGCTGATGAAGAGGCTCCTTAATCTGCACACTGGTAAAATGCAACTTATAAGGTGGATTAGAAACGTGCTCGCGTATAGTTAGCATAACAGTATGACTTCGGACA
CGCGGTCTGTACTAGTCAATCAACGACCCAGCACGCGCTAGTATAGCCGATCCCACAAGCGGGTTCAAGCTTAGCTCCGAGTGGTCCACGAAATGTAGTATGTACTAGCGACTGTCCAATGACTGGGCGTCGAACGATCCTAATTAGTACGTATACTCTGTTGGATTAC
CAACTATCGGTGTGGTTAATTCTAAGAATGTACAAGCTAACCCAAAGTGAACTGCAAGATGCGGGGATTAAATTACTTATGAGCCCAGGGTGTGGAAGCAGAGCTCCCAACGTGTCAGACATACTGAATTTTCCGCCGCGAGACCTGGAGGAGTATGGGAGGTAACG
CTAGGCTGCTTGATAAACATGCGCGGCCAGTCACCTAGAAGGGTATCAAGTGGGATGTCAGCCAAGCAAACCACACCAGGATATAAATCGCCAAAGGCAACAAACAAAGGTATCCACTACCAGGAGAGGCACAACTAGTGACTATGAAAGGTCCCTGGATTGAGCA
GTTGAGATAGACGACCCCTATGCGTCAGCTGAGTAGGCTTGGCATGCGCCGGCGCGGGTTTGTTTCAGCACTTCTACCCTTTTCGTAATGGACAGAGGTTCAAAAAGTAACTGGCTGAAGGACTCCGCGGATCCCTTTTTATAGGGGCGCAAAAGGTGCAACGACTGT
AAACAACTCTGAGAATGAACCTTTAGGCTAGGTTCTTGACGACACCCGTGGAGATATGTCATACTAAGATATCATGGCCTTACATAGCTAAGGGGACACGCATTAGTGACACATAGATGAGTGCTTACGCGTTTTCAATCTCAGGCTAGGCAGATCCTGTAGTCCTTCT
GTCACGAGTCATCTCGCAGACCTGTACTACCCGAGAGGACTTTTCCGATCGGCTAGTCGGAGGCCTTCTTTTCACACAAAAGGTGCGTTAATCTCTCTGAGAAGGGTAACAGCGATTTACCCACGAGCTAGTCGTTCAAGGAAGATGTATTCTCATGAAGTACGAATCA
GCAAACTTAGCGCACATCCAGTTCAGGTGTGAGGATACAATTTCCTGCGTGGGCGACGTATTATATCCCTATAGGAAGTGCAAGTGCTGACAAATAGCAATGACGGTCAGTTGACTATCCGCCTAGGACCGACGATGTCAAGATGGTCGACACGATATGGCTTCTACG
TAGGTAACAGGGAGGAGCAAACCGTCAATCGGCTTGTAAACTAAGGCCTTTGCATGGCTAACCTGCATACCAGTTCTACCTTTTACGTCCGACGAGACCCTACGTGGGCTATGTTTGTGCTCTAGAGTGCACCTACACGGTCCTTAGCCCTTCTACCCCCGTGTAAATTCT
TGCGGCGGAGATGGCCCGGAAGCGTCACTAGATCGGCCGAATCTGGCGGGCGGACCCCGTATTGAGAGGCGTCTTTGCGCTAGAATCCGGCACGCCAGTGCGTTAAACTCGCTGATTACCGAGTTATCAGCAGGGGCATCTGTATAAACTCCTTCGCAGCCTCGTGAG
CATACCACCGATTCGGTTGAGTATGTAAGAAGCATTTTCTTACTGATATGCGCTAGCCTTTATCGGTTCTGTTCATACGAGGTTATGCGTTCTTGATAGGTGACGTGTTCTAACGTGTACGCTTAACGCTTGACAGTCTCTGTCAGCTACGAAAACGACGTTTCTTTCAATT
AGTTGTGGGGACTAGTCGTGGACTTTGGTGGCACGTTTCATCGGGGAACACTTGTCTTCTACTTGGGCTGTTCGGAAAAGCGCCTTGTGCTAGCCACTAAATCCTGACGACCGGTATTTCGCATAACACCGAAGGATTGGCAACGAGTTATTAGAAATAGTATAAAAA
GCCTCGCGTACTTGGTTAGTGTAGAGTGTCCTCATTATGGGTTGCGGGACTCTGCCCAAGAAGGTGTATTGTTGCACTACCATCATTGGAGCCGCTCGCCCAAAGGCGCGGTTAGGTAGACGGATGCGTCAAGCAATAGTCAAGTCCACTGACATGACGGTAGAGCTC
GTGACCTCAACTAGCCTGTGCGCTGCACGGATACTTGGGCCCGAAATGAAGACAGGCTTCTCCGGTCTATGGGTAGTCTTTCATGACCATTCATGCCAGCTTTCTACTACTGCCCAACCGTATCGAGGCGTGCATAGCCGTAATCCAGCGTTCGCCAGCTGAGACGCGAT
TGATAGTTTTTCAGGTGTCGTTGTTCAATTCCAAAGCACAGAGCGATATGCCACGACGGGATTTCGAGAGCTAGGTGAATTCGCTAGCCTCGCTGCGTATAAACGGAACTTAGAGGCGTATTAGCGATGACAGTCTTAAGACAGGCTTCTCAAATAATCTAAGCACTAT
ACCTATGTATACCAGAATTGGCGAATAAGGAATATTAGACGTGGGATCCCCCCGTCCGTGGGACCAAGTAATAGTCAACGCGGGTTTGTCTCCACAAAAACGGCACCAAACTCTTGCTAAGGTCGGTCGTCTGCGGATCTCGCTGTTTGGTCGCGGGTCCTAGGGCGA
AGGGATAGCCATAGGCAAATGAGCGGCATCATCCACTAGCTCGACACACGCGCGTTAGACCCAACGCCACTTTTCCGATCAGAGACAACCAAGGTGGTGTATATGCACCTCTCCGCATAACTCAATCCAGAGCCGGCCTGGATGTTCTTGCTTGTGAGGCATTGAGCGT
AGTTGCCGTGACCAAATGCTTTACCAAATCAGAACAAGATTCCCGGCAGCGTTCGGGCACGTTTTGCACATATCATCTTTCGGCCGACTGAGATGGTAGCCGGCGTGAACCCGAAAGAGTGTTAGATCGGTGATTCTAAGCGCCCCAATGTGTAAGGTAAACAGTAGC
AACAAACCGATACGTCCATAGCGGGCCCATTCATCAAAAAGCGGTGCCATTTCAACTAAAGACTTCGCAATAAGAACCAGACCAAGAGGAACTATAGGCCAAGACCCGCCCCCTTGGCGGAAGGCGATGGGGAGCCCAGGGGAACATTGCGCGCCCGCTCTTATGCG
GAGCATAACACACTTGTCCCGCTTGGCGCCTGCGGAAGGTTTCCCCGAAACTCTGTGGCGGTGCATTTCGAGAAGAACAGAGATCACTTACAGGATATAGTGCGAGTACGCGGGTAGTCAGGTTTAGTTAGACTTTTAGTGACGCTTACAAATCCCAGTATCGTTTAAT
AGGCCAGAGTCCAGTAGTAGTGCCATACGTGGTAACAGAGCTTACCCATAAACGGCGGTATGTGGTTACGCTAGAGAAGTATAAGGTGGGAAGATGCTACGTACTGATACACGGATCTGATACCTTAAGCAGTTTAGGTCTAAGCACGCCAACTGGGTTTGGTTTTTT
AGTTGGGTTAAGCCTCACCTCTGAGCACATGTTGGATGATCCGTCATGGCAGGCGACAATCGCGTTCGTACCGCCCGGCCACGCCGAGGACGACAGCGCGCCGGCCGCGTGTTGTTACGAACTTTATTTGCAACCATCACGCACTTAGAAAAGCTTTTTGACTTGGGCC
TGTGCGGCACATTGAATATTAGTTACAACTCAAAATTCCCTGCGTTGACACTCCAGCAAGTACAAGCCGAGGGCCACGTCCGGCCCGCCCTGCAGGCATAGACACATATTTCTGCTGGCCGTCGACTGCCTCCGCGATCCGATAGGTTCAGATCCTCTCGCCCACGCGTG
AAGTTGCCCGCGTAATCAAACGACAGCGAATTACTTACACGACCAAGGTTGCGAGGATTATAATAGGCAGAGCATCCAATCTCTCCTGTCCTCATGCGACCAGGCATTAACTCGGTCCGTGCTTCACTTCAAGTCGTGATCCGTTTAAGTCGGCATGCACTCTAACCAAT
CGTGGAGCAACAAGACTTGTACCGTTGACCCAGAAGCCTTGTCGAATCTGGTGTATCTGAGGATTCTTGTGGATTATCTTTGAAACACCGCGAAATCTTAAACCAAGGTCAATGTTGAGGTATGCTGAATGGACTGCATAAGCATAGGGCATGCCCGGTCGGTACCCT

AACCACTAAAACACAAGTCAGACTCAGCCTAGATCGCTGCCCGGCCCAGGACTTGTCAGCGCTCACTATACGTAGCATTTAACGAAGCGTCAAGCCCTTACCTAACAGGTGGCGTCCCGGTTAAGTGGCAAAAGTAAAAACGCGGAAAATAGTACAAACTGGGTAACT
ATGTCAAGAGTATTCGGGTGACATTTGTCATTACATCCCTTTGGCTCCAGGCATCAGTGCGCCCCCGCGCCCCCTACAAAGAGCAGACACGTTTTAGTGAATGACAAATGACCAGCGCTCAGCGCATCTGGGTAGGATCTCTATGCTGCTGTCCCAGCGTTCACCTTCCT
ACCACTCACGTATATGGCCCGGTATGTAGAGGAGTGTTGTTCGGTGAGTTGTGCGCGCATAACTCGGTAACTTTTATATTCATTTGGTAGCTGGCTTCCCCAATATCAACATTTGCGTTAGGCTTGGTCTCCTCAGGGTGCGCAACGGGTACACTACGTGGAACGTTACT
TCCAACACACAGTTAATAGTCTTCTCAGTACGTCTTGCTCATTCATTCGCTGGAAAACTAATGGCTACATTATTCCAAGTCGCTATGAGACCCCGCCGCTCTGTGCTACGTTGGTCATGCTGAGTCAAGAAATTTTCGCGATAGCTTTATAAATTCTCCTGGCGACTTAGCC
AGAGTAAAAGCCGGCATTCTACACTTGTAGGTAAACCCAACGACAGATTCGTTCGCCAGGTGCCTCCTACGTTCGCTTTATTGATTTCGTGCGAACCCCGTGAATCGATTTACATGCGGTTGTCTGTAGACCGCAGCCAAAACCGCAAGTAAGCGTCGTGCCCACTGGG

AATGCTTTTCCAGTCCGTCGTGTGGATCGAATAGGGCATGTAGTCCTATATAGCAACCTCCTTTACGTTAGCGACGGTAGCCCGAAAACTCCGTAGGTACGCCGGCCGTCGGGCACAAATAAGGAAAGTACATGGTGGTTGCTTGCTTCCAGATGGTCTGATTGGCGCG
TAACAGGTGGAGCCCATCCGAAGATTGATAGTCCTCAAGCGTGTAAGGGCTCCGTGTGTGATGCTTTAGAGTAATCTTCTTACCTATTCGTAAACCGGCCAAAGGCTCACTGCAGCAGTGACAATCATTGGTAAAGCCGGGTCTACTGCCCTCACAATGGTTTCAAATC

ATATATCCAGATCCCACATTGGGACGTCCGGGCGCGGTATCGCGAGCTTGGTGGCTCTCGCGTGTAGACTGCTATCGGGGGAAGTTCGTGAAAGCTCAACTTCTGGAGGGAACGCCCGTTTATCTACACCGAGATACACTTAGATTAGGCAAGACAGAAAACCACAGA
AGCACGGTCTCCCCTTATGGGCAGCAACCGTTATGCGCTCTGTACCCTCTATGCCGTTGCCAGCTACGGTGACTCTGTCTAACCAGCTGAAGTGGATAACCTTGTGGAGCATTAGTGTCACATGGTTGCACCTCTCTGAGTCAGGATTGACAGATCCAATTTACCCGTTCT 
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1. Context 
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1 
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What makes us unique is… 

1. Context 

<0.5% 

1 
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CAGTAATATACTTTCAACCTTTCGAAAGACTAAGCCAATATCGATTGTCACCAGCAGAAGCCGGCGCAACACCATAGTGCTGAGCGTATCATCGGATGCATTTTTAGCACTGACGCTTGGGAATATTCTCCCCAAGATTGCGTCTCGGGCTACAGACCCACAGTGTTAAA
GCATACTCAATAGGCGAGCCTCTGTGAAGTGCTGGTGCAGCGAGAAAGAGCAGAGTTAGGAGCACTCAAGGGGACATGTTTCAACGCTTGGACTCTACCGTTATGTGGGACGGACGGCGGGTTAAAAGGTGTAGTGATCCCGCACGGACCATGGTTCCCTTTGAAAC
TTACCTCTTTCGTGGCGAGTTGCGCTCTTCTCATCCAGCAAGACTGCTTTAACTGCCACCCCCATCGCCTCTTGCAGGAAGATGTGACCTTTGATTTCGCGCGCCCGAATGAAGTGTATCTCGATCACCCAAAGGCACATACACCTTGGAGCCCTTGTGTAGGACCTACTCC
TCGCTGCATCGCCTCTTCGGAAAAAACACCATATGGCGTTAGAGTTTGATTTGAGGCATATTGGCTCCTTGTGGGCGTCATCTGGGGTTAAGTTTCAATTCTGATGGTTGAGAGATGATGACCTAGGACTAGGGCACTACTAGTATCGGCAGGTAGGGGGGGAAGCAC
ACGGAAACGCGCGATCCTTAAATGAGCAGTTGATCCAGAGAGTTCACCTCTTCAGTAGTTATCCCGTTGGTGGCCGTGCCGTTAAGACCTGATCATCCTGTTAGGGTTCCTGAACGCGTGGATCTGCAGCCAGTTCCGATCCCATCGCACGTGGGTTGGTCAACTACAG
AACCCATAAGGGTACAGGCCAGGCTGTAACCCGAACATCAAAAATTCGTGGTGCTTGTGCTGAGATGCTTATTCGAAGCTTAGGGAACTGTTCTTGTAAAACCGAGATCACCCCTTTATGACACGACCACTAGCTGCTGATGCGCGACACAATATGAGCTCGAAGCCG
ATACGCTCGTCCTATCATTGGTCTAAGTTCATTTGCTTGTTGGGCGATGTATTCGGTAGCGAGAGGCAATAACAACTTAGCGGGTAGAGTCTGGTGCTACACGAAACATAAGGTGGATTACAGCTAGATCCATAATGGCGGTGCACACGTGATGAACTGGCGATTAAA
GCTTACCATCAATTGTATACTACCTGCATAGCCGTCTCAGTCCCTCTCGACTAACTAGTATGGTCGCTAGTGGGTTCTCCTCCCGAATACACCTAAGCGATGAAAACCATCAACATGGTTGCTGAGCGACAGACAATGTACGGGACCCCACTCGCTTGCGTTGATATGTGC
GTCGTCGTAGTAAAGTTAGGTTTTCATCCTTCTGTTGCATCCAGGATAACAGTCAGACTTCTTGATGGCCTCGCATGACGCGAACGTTGTAAAGGGACTACTACTCCAGAATAGTCCCCCCTGTCACTAGGAAGACATACAAGGATTGGACTTCGGGGGTGCGGGTCAA
GGATACTAGGTGGATTGGGTGGCGTCACCAATAGCACGAGCGAACCAACAACTGCTGCTGGCCGCTGATGAAGAGGCTCCTTAATCTGCACACTGGTAAAATGCAACTTATAAGGTGGATTAGAAACGTGCTCGCGTATAGTTAGCATAACAGTATGACTTCGGACA
CGCGGTCTGTACTAGTCAATCAACGACCCAGCACGCGCTAGTATAGCCGATCCCACAAGCGGGTTCAAGCTTAGCTCCGAGTGGTCCACGAAATGTAGTATGTACTAGCGACTGTCCAATGACTGGGCGTCGAACGATCCTAATTAGTACGTATACTCTGTTGGATTAC
CAACTATCGGTGTGGTTAATTCTAAGAATGTACAAGCTAACCCAAAGTGAACTGCAAGATGCGGGGATTAAATTACTTATGAGCCCAGGGTGTGGAAGCAGAGCTCCCAACGTGTCAGACATACTGAATTTTCCGCCGCGAGACCTGGAGGAGTATGGGAGGTAACG
CTAGGCTGCTTGATAAACATGCGCGGCCAGTCACCTAGAAGGGTATCAAGTGGGATGTCAGCCAAGCAAACCACACCAGGATATAAATCGCCAAAGGCAACAAACAAAGGTATCCACTACCAGGAGAGGCACAACTAGTGACTATGAAAGGTCCCTGGATTGAGCA
GTTGAGATAGACGACCCCTATGCGTCAGCTGAGTAGGCTTGGCATGCGCCGGCGCGGGTTTGTTTCAGCACTTCTACCCTTTTCGTAATGGACAGAGGTTCAAAAAGTAACTGGCTGAAGGACTCCGCGGATCCCTTTTTATAGGGGCGCAAAAGGTGCAACGACTGT
AAACAACTCTGAGAATGAACCTTTAGGCTAGGTTCTTGACGACACCCGTGGAGATATGTCATACTAAGATATCATGGCCTTACATAGCTAAGGGGACACGCATTAGTGACACATAGATGAGTGCTTACGCGTTTTCAATCTCAGGCTAGGCAGATCCTGTAGTCCTTCT
GTCACGAGTCATCTCGCAGACCTGTACTACCCGAGAGGACTTTTCCGATCGGCTAGTCGGAGGCCTTCTTTTCACACAAAAGGTGCGTTAATCTCTCTGAGAAGGGTAACAGCGATTTACCCACGAGCTAGTCGTTCAAGGAAGATGTATTCTCATGAAGTACGAATCA
GCAAACTTAGCGCACATCCAGTTCAGGTGTGAGGATACAATTTCCTGCGTGGGCGACGTATTATATCCCTATAGGAAGTGCAAGTGCTGACAAATAGCAATGACGGTCAGTTGACTATCCGCCTAGGACCGACGATGTCAAGATGGTCGACACGATATGGCTTCTACG
TAGGTAACAGGGAGGAGCAAACCGTCAATCGGCTTGTAAACTAAGGCCTTTGCATGGCTAACCTGCATACCAGTTCTACCTTTTACGTCCGACGAGACCCTACGTGGGCTATGTTTGTGCTCTAGAGTGCACCTACACGGTCCTTAGCCCTTCTACCCCCGTGTAAATTCT
TGCGGCGGAGATGGCCCGGAAGCGTCACTAGATCGGCCGAATCTGGCGGGCGGACCCCGTATTGAGAGGCGTCTTTGCGCTAGAATCCGGCACGCCAGTGCGTTAAACTCGCTGATTACCGAGTTATCAGCAGGGGCATCTGTATAAACTCCTTCGCAGCCTCGTGAG
CATACCACCGATTCGGTTGAGTATGTAAGAAGCATTTTCTTACTGATATGCGCTAGCCTTTATCGGTTCTGTTCATACGAGGTTATGCGTTCTTGATAGGTGACGTGTTCTAACGTGTACGCTTAACGCTTGACAGTCTCTGTCAGCTACGAAAACGACGTTTCTTTCAATT
AGTTGTGGGGACTAGTCGTGGACTTTGGTGGCACGTTTCATCGGGGAACACTTGTCTTCTACTTGGGCTGTTCGGAAAAGCGCCTTGTGCTAGCCACTAAATCCTGACGACCGGTATTTCGCATAACACCGAAGGATTGGCAACGAGTTATTAGAAATAGTATAAAAA
GCCTCGCGTACTTGGTTAGTGTAGAGTGTCCTCATTATGGGTTGCGGGACTCTGCCCAAGAAGGTGTATTGTTGCACTACCATCATTGGAGCCGCTCGCCCAAAGGCGCGGTTAGGTAGACGGATGCGTCAAGCAATAGTCAAGTCCACTGACATGACGGTAGAGCTC
GTGACCTCAACTAGCCTGTGCGCTGCACGGATACTTGGGCCCGAAATGAAGACAGGCTTCTCCGGTCTATGGGTAGTCTTTCATGACCATTCATGCCAGCTTTCTACTACTGCCCAACCGTATCGAGGCGTGCATAGCCGTAATCCAGCGTTCGCCAGCTGAGACGCGAT
TGATAGTTTTTCAGGTGTCGTTGTTCAATTCCAAAGCACAGAGCGATATGCCACGACGGGATTTCGAGAGCTAGGTGAATTCGCTAGCCTCGCTGCGTATAAACGGAACTTAGAGGCGTATTAGCGATGACAGTCTTAAGACAGGCTTCTCAAATAATCTAAGCACTAT
ACCTATGTATACCAGAATTGGCGAATAAGGAATATTAGACGTGGGATCCCCCCGTCCGTGGGACCAAGTAATAGTCAACGCGGGTTTGTCTCCACAAAAACGGCACCAAACTCTTGCTAAGGTCGGTCGTCTGCGGATCTCGCTGTTTGGTCGCGGGTCCTAGGGCGA
AGGGATAGCCATAGGCAAATGAGCGGCATCATCCACTAGCTCGACACACGCGCGTTAGACCCAACGCCACTTTTCCGATCAGAGACAACCAAGGTGGTGTATATGCACCTCTCCGCATAACTCAATCCAGAGCCGGCCTGGATGTTCTTGCTTGTGAGGCATTGAGCGT
AGTTGCCGTGACCAAATGCTTTACCAAATCAGAACAAGATTCCCGGCAGCGTTCGGGCACGTTTTGCACATATCATCTTTCGGCCGACTGAGATGGTAGCCGGCGTGAACCCGAAAGAGTGTTAGATCGGTGATTCTAAGCGCCCCAATGTGTAAGGTAAACAGTAGC
AACAAACCGATACGTCCATAGCGGGCCCATTCATCAAAAAGCGGTGCCATTTCAACTAAAGACTTCGCAATAAGAACCAGACCAAGAGGAACTATAGGCCAAGACCCGCCCCCTTGGCGGAAGGCGATGGGGAGCCCAGGGGAACATTGCGCGCCCGCTCTTATGCG
GAGCATAACACACTTGTCCCGCTTGGCGCCTGCGGAAGGTTTCCCCGAAACTCTGTGGCGGTGCATTTCGAGAAGAACAGAGATCACTTACAGGATATAGTGCGAGTACGCGGGTAGTCAGGTTTAGTTAGACTTTTAGTGACGCTTACAAATCCCAGTATCGTTTAAT
AGGCCAGAGTCCAGTAGTAGTGCCATACGTGGTAACAGAGCTTACCCATAAACGGCGGTATGTGGTTACGCTAGAGAAGTATAAGGTGGGAAGATGCTACGTACTGATACACGGATCTGATACCTTAAGCAGTTTAGGTCTAAGCACGCCAACTGGGTTTGGTTTTTT
AGTTGGGTTAAGCCTCACCTCTGAGCACATGTTGGATGATCCGTCATGGCAGGCGACAATCGCGTTCGTACCGCCCGGCCACGCCGAGGACGACAGCGCGCCGGCCGCGTGTTGTTACGAACTTTATTTGCAACCATCACGCACTTAGAAAAGCTTTTTGACTTGGGCC
TGTGCGGCACATTGAATATTAGTTACAACTCAAAATTCCCTGCGTTGACACTCCAGCAAGTACAAGCCGAGGGCCACGTCCGGCCCGCCCTGCAGGCATAGACACATATTTCTGCTGGCCGTCGACTGCCTCCGCGATCCGATAGGTTCAGATCCTCTCGCCCACGCGTG
AAGTTGCCCGCGTAATCAAACGACAGCGAATTACTTACACGACCAAGGTTGCGAGGATTATAATAGGCAGAGCATCCAATCTCTCCTGTCCTCATGCGACCAGGCATTAACTCGGTCCGTGCTTCACTTCAAGTCGTGATCCGTTTAAGTCGGCATGCACTCTAACCAAT
CGTGGAGCAACAAGACTTGTACCGTTGACCCAGAAGCCTTGTCGAATCTGGTGTATCTGAGGATTCTTGTGGATTATCTTTGAAACACCGCGAAATCTTAAACCAAGGTCAATGTTGAGGTATGCTGAATGGACTGCATAAGCATAGGGCATGCCCGGTCGGTACCCT

AACCACTAAAACACAAGTCAGACTCAGCCTAGATCGCTGCCCGGCCCAGGACTTGTCAGCGCTCACTATACGTAGCATTTAACGAAGCGTCAAGCCCTTACCTAACAGGTGGCGTCCCGGTTAAGTGGCAAAAGTAAAAACGCGGAAAATAGTACAAACTGGGTAACT
ATGTCAAGAGTATTCGGGTGACATTTGTCATTACATCCCTTTGGCTCCAGGCATCAGTGCGCCCCCGCGCCCCCTACAAAGAGCAGACACGTTTTAGTGAATGACAAATGACCAGCGCTCAGCGCATCTGGGTAGGATCTCTATGCTGCTGTCCCAGCGTTCACCTTCCT
ACCACTCACGTATATGGCCCGGTATGTAGAGGAGTGTTGTTCGGTGAGTTGTGCGCGCATAACTCGGTAACTTTTATATTCATTTGGTAGCTGGCTTCCCCAATATCAACATTTGCGTTAGGCTTGGTCTCCTCAGGGTGCGCAACGGGTACACTACGTGGAACGTTACT
TCCAACACACAGTTAATAGTCTTCTCAGTACGTCTTGCTCATTCATTCGCTGGAAAACTAATGGCTACATTATTCCAAGTCGCTATGAGACCCCGCCGCTCTGTGCTACGTTGGTCATGCTGAGTCAAGAAATTTTCGCGATAGCTTTATAAATTCTCCTGGCGACTTAGCC
AGAGTAAAAGCCGGCATTCTACACTTGTAGGTAAACCCAACGACAGATTCGTTCGCCAGGTGCCTCCTACGTTCGCTTTATTGATTTCGTGCGAACCCCGTGAATCGATTTACATGCGGTTGTCTGTAGACCGCAGCCAAAACCGCAAGTAAGCGTCGTGCCCACTGGG

AATGCTTTTCCAGTCCGTCGTGTGGATCGAATAGGGCATGTAGTCCTATATAGCAACCTCCTTTACGTTAGCGACGGTAGCCCGAAAACTCCGTAGGTACGCCGGCCGTCGGGCACAAATAAGGAAAGTACATGGTGGTTGCTTGCTTCCAGATGGTCTGATTGGCGCG
TAACAGGTGGAGCCCATCCGAAGATTGATAGTCCTCAAGCGTGTAAGGGCTCCGTGTGTGATGCTTTAGAGTAATCTTCTTACCTATTCGTAAACCGGCCAAAGGCTCACTGCAGCAGTGACAATCATTGGTAAAGCCGGGTCTACTGCCCTCACAATGGTTTCAAATC

ATATATCCAGATCCCACATTGGGACGTCCGGGCGCGGTATCGCGAGCTTGGTGGCTCTCGCGTGTAGACTGCTATCGGGGGAAGTTCGTGAAAGCTCAACTTCTGGAGGGAACGCCCGTTTATCTACACCGAGATACACTTAGATTAGGCAAGACAGAAAACCACAGA
AGCACGGTCTCCCCTTATGGGCAGCAACCGTTATGCGCTCTGTACCCTCTATGCCGTTGCCAGCTACGGTGACTCTGTCTAACCAGCTGAAGTGGATAACCTTGTGGAGCATTAGTGTCACATGGTTGCACCTCTCTGAGTCAGGATTGACAGATCCAATTTACCCGTTCT 
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CAGTAATATACTTTCAACCTTTCGAAAGACTAAGCCAATATCGATTGTCACCAGCAGAAGCCGGCGCAACACCATAGTGCTGAGCGTATCATCGGATGCATTTTTAGCACTGACGCTTGGGAATATTCTCCCCAAGATTGCGTCTCGGGCTACAGACCCACAGTGTTAAA
GCATACTCAATAGGCGAGCCTCTGTGAAGTGCTGGTGCAGCGAGAAAGAGCAGAGTTAGGAGCACTCAAGGGGACATGTTTCAACGCTTGGACTCTACCGTTATGTGGGACGGACGGCGGGTTAAAAGGTGTAGTGATCCCGCACGGACCATGGTTCCCTTTGAAAC
TTACCTCTTTCGTGGCGAGTTGCGCTCTTCTCATCCAGCAAGACTGCTTTAACTGCCACCCCCATCGCCTCTTGCAGGAAGATGTGACCTTTGATTTCGCGCGCCCGAATGAAGTGTATCTCGATCACCCAAAGGCACATACACCTTGGAGCCCTTGTGTAGGACCTACTCC
TCGCTGCATCGCCTCTTCGGAAAAAACACCATATGGCGTTAGAGTTTGATTTGAGGCATATTGGCTCCTTGTGGGCGTCATCTGGGGTTAAGTTTCAATTCTGATGGTTGAGAGATGATGACCTAGGACTAGGGCACTACTAGTATCGGCAGGTAGGGGGGGAAGCAC
ACGGAAACGCGCGATCCTTAAATGAGCAGTTGATCCAGAGAGTTCACCTCTTCAGTAGTTATCCCGTTGGTGGCCGTGCCGTTAAGACCTGATCATCCTGTTAGGGTTCCTGAACGCGTGGATCTGCAGCCAGTTCCGATCCCATCGCACGTGGGTTGGTCAACTACAG
AACCCATAAGGGTACAGGCCAGGCTGTAACCCGAACATCAAAAATTCGTGGTGCTTGTGCTGAGATGCTTATTCGAAGCTTAGGGAACTGTTCTTGTAAAACCGAGATCACCCCTTTATGACACGACCACTAGCTGCTGATGCGCGACACAATATGAGCTCGAAGCCG
ATACGCTCGTCCTATCATTGGTCTAAGTTCATTTGCTTGTTGGGCGATGTATTCGGTAGCGAGAGGCAATAACAACTTAGCGGGTAGAGTCTGGTGCTACACGAAACATAAGGTGGATTACAGCTAGATCCATAATGGCGGTGCACACGTGATGAACTGGCGATTAAA
GCTTACCATCAATTGTATACTACCTGCATAGCCGTCTCAGTCCCTCTCGACTAACTAGTATGGTCGCTAGTGGGTTCTCCTCCCGAATACACCTAAGCGATGAAAACCATCAACATGGTTGCTGAGCGACAGACAATGTACGGGACCCCACTCGCTTGCGTTGATATGTGC
GTCGTCGTAGTAAAGTTAGGTTTTCATCCTTCTGTTGCATCCAGGATAACAGTCAGACTTCTTGATGGCCTCGCATGACGCGAACGTTGTAAAGGGACTACTACTCCAGAATAGTCCCCCCTGTCACTAGGAAGACATACAAGGATTGGACTTCGGGGGTGCGGGTCAA
GGATACTAGGTGGATTGGGTGGCGTCACCAATAGCACGAGCGAACCAACAACTGCTGCTGGCCGCTGATGAAGAGGCTCCTTAATCTGCACACTGGTAAAATGCAACTTATAAGGTGGATTAGAAACGTGCTCGCGTATAGTTAGCATAACAGTATGACTTCGGACA
CGCGGTCTGTACTAGTCAATCAACGACCCAGCACGCGCTAGTATAGCCGATCCCACAAGCGGGTTCAAGCTTAGCTCCGAGTGGTCCACGAAATGTAGTATGTACTAGCGACTGTCCAATGACTGGGCGTCGAACGATCCTAATTAGTACGTATACTCTGTTGGATTAC
CAACTATCGGTGTGGTTAATTCTAAGAATGTACAAGCTAACCCAAAGTGAACTGCAAGATGCGGGGATTAAATTACTTATGAGCCCAGGGTGTGGAAGCAGAGCTCCCAACGTGTCAGACATACTGAATTTTCCGCCGCGAGACCTGGAGGAGTATGGGAGGTAACG
CTAGGCTGCTTGATAAACATGCGCGGCCAGTCACCTAGAAGGGTATCAAGTGGGATGTCAGCCAAGCAAACCACACCAGGATATAAATCGCCAAAGGCAACAAACAAAGGTATCCACTACCAGGAGAGGCACAACTAGTGACTATGAAAGGTCCCTGGATTGAGCA
GTTGAGATAGACGACCCCTATGCGTCAGCTGAGTAGGCTTGGCATGCGCCGGCGCGGGTTTGTTTCAGCACTTCTACCCTTTTCGTAATGGACAGAGGTTCAAAAAGTAACTGGCTGAAGGACTCCGCGGATCCCTTTTTATAGGGGCGCAAAAGGTGCAACGACTGT
AAACAACTCTGAGAATGAACCTTTAGGCTAGGTTCTTGACGACACCCGTGGAGATATGTCATACTAAGATATCATGGCCTTACATAGCTAAGGGGACACGCATTAGTGACACATAGATGAGTGCTTACGCGTTTTCAATCTCAGGCTAGGCAGATCCTGTAGTCCTTCT
GTCACGAGTCATCTCGCAGACCTGTACTACCCGAGAGGACTTTTCCGATCGGCTAGTCGGAGGCCTTCTTTTCACACAAAAGGTGCGTTAATCTCTCTGAGAAGGGTAACAGCGATTTACCCACGAGCTAGTCGTTCAAGGAAGATGTATTCTCATGAAGTACGAATCA
GCAAACTTAGCGCACATCCAGTTCAGGTGTGAGGATACAATTTCCTGCGTGGGCGACGTATTATATCCCTATAGGAAGTGCAAGTGCTGACAAATAGCAATGACGGTCAGTTGACTATCCGCCTAGGACCGACGATGTCAAGATGGTCGACACGATATGGCTTCTACG
TAGGTAACAGGGAGGAGCAAACCGTCAATCGGCTTGTAAACTAAGGCCTTTGCATGGCTAACCTGCATACCAGTTCTACCTTTTACGTCCGACGAGACCCTACGTGGGCTATGTTTGTGCTCTAGAGTGCACCTACACGGTCCTTAGCCCTTCTACCCCCGTGTAAATTCT
TGCGGCGGAGATGGCCCGGAAGCGTCACTAGATCGGCCGAATCTGGCGGGCGGACCCCGTATTGAGAGGCGTCTTTGCGCTAGAATCCGGCACGCCAGTGCGTTAAACTCGCTGATTACCGAGTTATCAGCAGGGGCATCTGTATAAACTCCTTCGCAGCCTCGTGAG
CATACCACCGATTCGGTTGAGTATGTAAGAAGCATTTTCTTACTGATATGCGCTAGCCTTTATCGGTTCTGTTCATACGAGGTTATGCGTTCTTGATAGGTGACGTGTTCTAACGTGTACGCTTAACGCTTGACAGTCTCTGTCAGCTACGAAAACGACGTTTCTTTCAATT
AGTTGTGGGGACTAGTCGTGGACTTTGGTGGCACGTTTCATCGGGGAACACTTGTCTTCTACTTGGGCTGTTCGGAAAAGCGCCTTGTGCTAGCCACTAAATCCTGACGACCGGTATTTCGCATAACACCGAAGGATTGGCAACGAGTTATTAGAAATAGTATAAAAA
GCCTCGCGTACTTGGTTAGTGTAGAGTGTCCTCATTATGGGTTGCGGGACTCTGCCCAAGAAGGTGTATTGTTGCACTACCATCATTGGAGCCGCTCGCCCAAAGGCGCGGTTAGGTAGACGGATGCGTCAAGCAATAGTCAAGTCCACTGACATGACGGTAGAGCTC
GTGACCTCAACTAGCCTGTGCGCTGCACGGATACTTGGGCCCGAAATGAAGACAGGCTTCTCCGGTCTATGGGTAGTCTTTCATGACCATTCATGCCAGCTTTCTACTACTGCCCAACCGTATCGAGGCGTGCATAGCCGTAATCCAGCGTTCGCCAGCTGAGACGCGAT
TGATAGTTTTTCAGGTGTCGTTGTTCAATTCCAAAGCACAGAGCGATATGCCACGACGGGATTTCGAGAGCTAGGTGAATTCGCTAGCCTCGCTGCGTATAAACGGAACTTAGAGGCGTATTAGCGATGACAGTCTTAAGACAGGCTTCTCAAATAATCTAAGCACTAT
ACCTATGTATACCAGAATTGGCGAATAAGGAATATTAGACGTGGGATCCCCCCGTCCGTGGGACCAAGTAATAGTCAACGCGGGTTTGTCTCCACAAAAACGGCACCAAACTCTTGCTAAGGTCGGTCGTCTGCGGATCTCGCTGTTTGGTCGCGGGTCCTAGGGCGA
AGGGATAGCCATAGGCAAATGAGCGGCATCATCCACTAGCTCGACACACGCGCGTTAGACCCAACGCCACTTTTCCGATCAGAGACAACCAAGGTGGTGTATATGCACCTCTCCGCATAACTCAATCCAGAGCCGGCCTGGATGTTCTTGCTTGTGAGGCATTGAGCGT
AGTTGCCGTGACCAAATGCTTTACCAAATCAGAACAAGATTCCCGGCAGCGTTCGGGCACGTTTTGCACATATCATCTTTCGGCCGACTGAGATGGTAGCCGGCGTGAACCCGAAAGAGTGTTAGATCGGTGATTCTAAGCGCCCCAATGTGTAAGGTAAACAGTAGC
AACAAACCGATACGTCCATAGCGGGCCCATTCATCAAAAAGCGGTGCCATTTCAACTAAAGACTTCGCAATAAGAACCAGACCAAGAGGAACTATAGGCCAAGACCCGCCCCCTTGGCGGAAGGCGATGGGGAGCCCAGGGGAACATTGCGCGCCCGCTCTTATGCG
GAGCATAACACACTTGTCCCGCTTGGCGCCTGCGGAAGGTTTCCCCGAAACTCTGTGGCGGTGCATTTCGAGAAGAACAGAGATCACTTACAGGATATAGTGCGAGTACGCGGGTAGTCAGGTTTAGTTAGACTTTTAGTGACGCTTACAAATCCCAGTATCGTTTAAT
AGGCCAGAGTCCAGTAGTAGTGCCATACGTGGTAACAGAGCTTACCCATAAACGGCGGTATGTGGTTACGCTAGAGAAGTATAAGGTGGGAAGATGCTACGTACTGATACACGGATCTGATACCTTAAGCAGTTTAGGTCTAAGCACGCCAACTGGGTTTGGTTTTTT
AGTTGGGTTAAGCCTCACCTCTGAGCACATGTTGGATGATCCGTCATGGCAGGCGACAATCGCGTTCGTACCGCCCGGCCACGCCGAGGACGACAGCGCGCCGGCCGCGTGTTGTTACGAACTTTATTTGCAACCATCACGCACTTAGAAAAGCTTTTTGACTTGGGCC
TGTGCGGCACATTGAATATTAGTTACAACTCAAAATTCCCTGCGTTGACACTCCAGCAAGTACAAGCCGAGGGCCACGTCCGGCCCGCCCTGCAGGCATAGACACATATTTCTGCTGGCCGTCGACTGCCTCCGCGATCCGATAGGTTCAGATCCTCTCGCCCACGCGTG
AAGTTGCCCGCGTAATCAAACGACAGCGAATTACTTACACGACCAAGGTTGCGAGGATTATAATAGGCAGAGCATCCAATCTCTCCTGTCCTCATGCGACCAGGCATTAACTCGGTCCGTGCTTCACTTCAAGTCGTGATCCGTTTAAGTCGGCATGCACTCTAACCAAT
CGTGGAGCAACAAGACTTGTACCGTTGACCCAGAAGCCTTGTCGAATCTGGTGTATCTGAGGATTCTTGTGGATTATCTTTGAAACACCGCGAAATCTTAAACCAAGGTCAATGTTGAGGTATGCTGAATGGACTGCATAAGCATAGGGCATGCCCGGTCGGTACCCT

AACCACTAAAACACAAGTCAGACTCAGCCTAGATCGCTGCCCGGCCCAGGACTTGTCAGCGCTCACTATACGTAGCATTTAACGAAGCGTCAAGCCCTTACCTAACAGGTGGCGTCCCGGTTAAGTGGCAAAAGTAAAAACGCGGAAAATAGTACAAACTGGGTAACT
ATGTCAAGAGTATTCGGGTGACATTTGTCATTACATCCCTTTGGCTCCAGGCATCAGTGCGCCCCCGCGCCCCCTACAAAGAGCAGACACGTTTTAGTGAATGACAAATGACCAGCGCTCAGCGCATCTGGGTAGGATCTCTATGCTGCTGTCCCAGCGTTCACCTTCCT
ACCACTCACGTATATGGCCCGGTATGTAGAGGAGTGTTGTTCGGTGAGTTGTGCGCGCATAACTCGGTAACTTTTATATTCATTTGGTAGCTGGCTTCCCCAATATCAACATTTGCGTTAGGCTTGGTCTCCTCAGGGTGCGCAACGGGTACACTACGTGGAACGTTACT
TCCAACACACAGTTAATAGTCTTCTCAGTACGTCTTGCTCATTCATTCGCTGGAAAACTAATGGCTACATTATTCCAAGTCGCTATGAGACCCCGCCGCTCTGTGCTACGTTGGTCATGCTGAGTCAAGAAATTTTCGCGATAGCTTTATAAATTCTCCTGGCGACTTAGCC
AGAGTAAAAGCCGGCATTCTACACTTGTAGGTAAACCCAACGACAGATTCGTTCGCCAGGTGCCTCCTACGTTCGCTTTATTGATTTCGTGCGAACCCCGTGAATCGATTTACATGCGGTTGTCTGTAGACCGCAGCCAAAACCGCAAGTAAGCGTCGTGCCCACTGGG

AATGCTTTTCCAGTCCGTCGTGTGGATCGAATAGGGCATGTAGTCCTATATAGCAACCTCCTTTACGTTAGCGACGGTAGCCCGAAAACTCCGTAGGTACGCCGGCCGTCGGGCACAAATAAGGAAAGTACATGGTGGTTGCTTGCTTCCAGATGGTCTGATTGGCGCG
TAACAGGTGGAGCCCATCCGAAGATTGATAGTCCTCAAGCGTGTAAGGGCTCCGTGTGTGATGCTTTAGAGTAATCTTCTTACCTATTCGTAAACCGGCCAAAGGCTCACTGCAGCAGTGACAATCATTGGTAAAGCCGGGTCTACTGCCCTCACAATGGTTTCAAATC

ATATATCCAGATCCCACATTGGGACGTCCGGGCGCGGTATCGCGAGCTTGGTGGCTCTCGCGTGTAGACTGCTATCGGGGGAAGTTCGTGAAAGCTCAACTTCTGGAGGGAACGCCCGTTTATCTACACCGAGATACACTTAGATTAGGCAAGACAGAAAACCACAGA
AGCACGGTCTCCCCTTATGGGCAGCAACCGTTATGCGCTCTGTACCCTCTATGCCGTTGCCAGCTACGGTGACTCTGTCTAACCAGCTGAAGTGGATAACCTTGTGGAGCATTAGTGTCACATGGTTGCACCTCTCTGAGTCAGGATTGACAGATCCAATTTACCCGTTCT 
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CAGTAATATACTTTCAACCTTTCGAAAGACTAAGCCAATATCGATTGTCACCAGCAGAAGCCGGCGCAACACCATAGTGCTGAGCGTATCATCGGATGCATTTTTAGCACTGACGCTTGGGAATATTCTCCCCAAGATTGCGTCTCGGGCTACAGACCCACAGTGTTAAA
GCATACTCAATAGGCGAGCCTCTGTGAAGTGCTGGTGCAGCGAGAAAGAGCAGAGTTAGGAGCACTCAAGGGGACATGTTTCAACGCTTGGACTCTACCGTTATGTGGGACGGACGGCGGGTTAAAAGGTGTAGTGATCCCGCACGGACCATGGTTCCCTTTGAAAC
TTACCTCTTTCGTGGCGAGTTGCGCTCTTCTCATCCAGCAAGACTGCTTTAACTGCCACCCCCATCGCCTCTTGCAGGAAGATGTGACCTTTGATTTCGCGCGCCCGAATGAAGTGTATCTCGATCACCCAAAGGCACATACACCTTGGAGCCCTTGTGTAGGACCTACTCC
TCGCTGCATCGCCTCTTCGGAAAAAACACCATATGGCGTTAGAGTTTGATTTGAGGCATATTGGCTCCTTGTGGGCGTCATCTGGGGTTAAGTTTCAATTCTGATGGTTGAGAGATGATGACCTAGGACTAGGGCACTACTAGTATCGGCAGGTAGGGGGGGAAGCAC
ACGGAAACGCGCGATCCTTAAATGAGCAGTTGATCCAGAGAGTTCACCTCTTCAGTAGTTATCCCGTTGGTGGCCGTGCCGTTAAGACCTGATCATCCTGTTAGGGTTCCTGAACGCGTGGATCTGCAGCCAGTTCCGATCCCATCGCACGTGGGTTGGTCAACTACAG
AACCCATAAGGGTACAGGCCAGGCTGTAACCCGAACATCAAAAATTCGTGGTGCTTGTGCTGAGATGCTTATTCGAAGCTTAGGGAACTGTTCTTGTAAAACCGAGATCACCCCTTTATGACACGACCACTAGCTGCTGATGCGCGACACAATATGAGCTCGAAGCCG
ATACGCTCGTCCTATCATTGGTCTAAGTTCATTTGCTTGTTGGGCGATGTATTCGGTAGCGAGAGGCAATAACAACTTAGCGGGTAGAGTCTGGTGCTACACGAAACATAAGGTGGATTACAGCTAGATCCATAATGGCGGTGCACACGTGATGAACTGGCGATTAAA
GCTTACCATCAATTGTATACTACCTGCATAGCCGTCTCAGTCCCTCTCGACTAACTAGTATGGTCGCTAGTGGGTTCTCCTCCCGAATACACCTAAGCGATGAAAACCATCAACATGGTTGCTGAGCGACAGACAATGTACGGGACCCCACTCGCTTGCGTTGATATGTGC
GTCGTCGTAGTAAAGTTAGGTTTTCATCCTTCTGTTGCATCCAGGATAACAGTCAGACTTCTTGATGGCCTCGCATGACGCGAACGTTGTAAAGGGACTACTACTCCAGAATAGTCCCCCCTGTCACTAGGAAGACATACAAGGATTGGACTTCGGGGGTGCGGGTCAA
GGATACTAGGTGGATTGGGTGGCGTCACCAATAGCACGAGCGAACCAACAACTGCTGCTGGCCGCTGATGAAGAGGCTCCTTAATCTGCACACTGGTAAAATGCAACTTATAAGGTGGATTAGAAACGTGCTCGCGTATAGTTAGCATAACAGTATGACTTCGGACA
CGCGGTCTGTACTAGTCAATCAACGACCCAGCACGCGCTAGTATAGCCGATCCCACAAGCGGGTTCAAGCTTAGCTCCGAGTGGTCCACGAAATGTAGTATGTACTAGCGACTGTCCAATGACTGGGCGTCGAACGATCCTAATTAGTACGTATACTCTGTTGGATTAC
CAACTATCGGTGTGGTTAATTCTAAGAATGTACAAGCTAACCCAAAGTGAACTGCAAGATGCGGGGATTAAATTACTTATGAGCCCAGGGTGTGGAAGCAGAGCTCCCAACGTGTCAGACATACTGAATTTTCCGCCGCGAGACCTGGAGGAGTATGGGAGGTAACG
CTAGGCTGCTTGATAAACATGCGCGGCCAGTCACCTAGAAGGGTATCAAGTGGGATGTCAGCCAAGCAAACCACACCAGGATATAAATCGCCAAAGGCAACAAACAAAGGTATCCACTACCAGGAGAGGCACAACTAGTGACTATGAAAGGTCCCTGGATTGAGCA
GTTGAGATAGACGACCCCTATGCGTCAGCTGAGTAGGCTTGGCATGCGCCGGCGCGGGTTTGTTTCAGCACTTCTACCCTTTTCGTAATGGACAGAGGTTCAAAAAGTAACTGGCTGAAGGACTCCGCGGATCCCTTTTTATAGGGGCGCAAAAGGTGCAACGACTGT
AAACAACTCTGAGAATGAACCTTTAGGCTAGGTTCTTGACGACACCCGTGGAGATATGTCATACTAAGATATCATGGCCTTACATAGCTAAGGGGACACGCATTAGTGACACATAGATGAGTGCTTACGCGTTTTCAATCTCAGGCTAGGCAGATCCTGTAGTCCTTCT
GTCACGAGTCATCTCGCAGACCTGTACTACCCGAGAGGACTTTTCCGATCGGCTAGTCGGAGGCCTTCTTTTCACACAAAAGGTGCGTTAATCTCTCTGAGAAGGGTAACAGCGATTTACCCACGAGCTAGTCGTTCAAGGAAGATGTATTCTCATGAAGTACGAATCA
GCAAACTTAGCGCACATCCAGTTCAGGTGTGAGGATACAATTTCCTGCGTGGGCGACGTATTATATCCCTATAGGAAGTGCAAGTGCTGACAAATAGCAATGACGGTCAGTTGACTATCCGCCTAGGACCGACGATGTCAAGATGGTCGACACGATATGGCTTCTACG
TAGGTAACAGGGAGGAGCAAACCGTCAATCGGCTTGTAAACTAAGGCCTTTGCATGGCTAACCTGCATACCAGTTCTACCTTTTACGTCCGACGAGACCCTACGTGGGCTATGTTTGTGCTCTAGAGTGCACCTACACGGTCCTTAGCCCTTCTACCCCCGTGTAAATTCT
TGCGGCGGAGATGGCCCGGAAGCGTCACTAGATCGGCCGAATCTGGCGGGCGGACCCCGTATTGAGAGGCGTCTTTGCGCTAGAATCCGGCACGCCAGTGCGTTAAACTCGCTGATTACCGAGTTATCAGCAGGGGCATCTGTATAAACTCCTTCGCAGCCTCGTGAG
CATACCACCGATTCGGTTGAGTATGTAAGAAGCATTTTCTTACTGATATGCGCTAGCCTTTATCGGTTCTGTTCATACGAGGTTATGCGTTCTTGATAGGTGACGTGTTCTAACGTGTACGCTTAACGCTTGACAGTCTCTGTCAGCTACGAAAACGACGTTTCTTTCAATT
AGTTGTGGGGACTAGTCGTGGACTTTGGTGGCACGTTTCATCGGGGAACACTTGTCTTCTACTTGGGCTGTTCGGAAAAGCGCCTTGTGCTAGCCACTAAATCCTGACGACCGGTATTTCGCATAACACCGAAGGATTGGCAACGAGTTATTAGAAATAGTATAAAAA
GCCTCGCGTACTTGGTTAGTGTAGAGTGTCCTCATTATGGGTTGCGGGACTCTGCCCAAGAAGGTGTATTGTTGCACTACCATCATTGGAGCCGCTCGCCCAAAGGCGCGGTTAGGTAGACGGATGCGTCAAGCAATAGTCAAGTCCACTGACATGACGGTAGAGCTC
GTGACCTCAACTAGCCTGTGCGCTGCACGGATACTTGGGCCCGAAATGAAGACAGGCTTCTCCGGTCTATGGGTAGTCTTTCATGACCATTCATGCCAGCTTTCTACTACTGCCCAACCGTATCGAGGCGTGCATAGCCGTAATCCAGCGTTCGCCAGCTGAGACGCGAT
TGATAGTTTTTCAGGTGTCGTTGTTCAATTCCAAAGCACAGAGCGATATGCCACGACGGGATTTCGAGAGCTAGGTGAATTCGCTAGCCTCGCTGCGTATAAACGGAACTTAGAGGCGTATTAGCGATGACAGTCTTAAGACAGGCTTCTCAAATAATCTAAGCACTAT
ACCTATGTATACCAGAATTGGCGAATAAGGAATATTAGACGTGGGATCCCCCCGTCCGTGGGACCAAGTAATAGTCAACGCGGGTTTGTCTCCACAAAAACGGCACCAAACTCTTGCTAAGGTCGGTCGTCTGCGGATCTCGCTGTTTGGTCGCGGGTCCTAGGGCGA
AGGGATAGCCATAGGCAAATGAGCGGCATCATCCACTAGCTCGACACACGCGCGTTAGACCCAACGCCACTTTTCCGATCAGAGACAACCAAGGTGGTGTATATGCACCTCTCCGCATAACTCAATCCAGAGCCGGCCTGGATGTTCTTGCTTGTGAGGCATTGAGCGT
AGTTGCCGTGACCAAATGCTTTACCAAATCAGAACAAGATTCCCGGCAGCGTTCGGGCACGTTTTGCACATATCATCTTTCGGCCGACTGAGATGGTAGCCGGCGTGAACCCGAAAGAGTGTTAGATCGGTGATTCTAAGCGCCCCAATGTGTAAGGTAAACAGTAGC
AACAAACCGATACGTCCATAGCGGGCCCATTCATCAAAAAGCGGTGCCATTTCAACTAAAGACTTCGCAATAAGAACCAGACCAAGAGGAACTATAGGCCAAGACCCGCCCCCTTGGCGGAAGGCGATGGGGAGCCCAGGGGAACATTGCGCGCCCGCTCTTATGCG
GAGCATAACACACTTGTCCCGCTTGGCGCCTGCGGAAGGTTTCCCCGAAACTCTGTGGCGGTGCATTTCGAGAAGAACAGAGATCACTTACAGGATATAGTGCGAGTACGCGGGTAGTCAGGTTTAGTTAGACTTTTAGTGACGCTTACAAATCCCAGTATCGTTTAAT
AGGCCAGAGTCCAGTAGTAGTGCCATACGTGGTAACAGAGCTTACCCATAAACGGCGGTATGTGGTTACGCTAGAGAAGTATAAGGTGGGAAGATGCTACGTACTGATACACGGATCTGATACCTTAAGCAGTTTAGGTCTAAGCACGCCAACTGGGTTTGGTTTTTT
AGTTGGGTTAAGCCTCACCTCTGAGCACATGTTGGATGATCCGTCATGGCAGGCGACAATCGCGTTCGTACCGCCCGGCCACGCCGAGGACGACAGCGCGCCGGCCGCGTGTTGTTACGAACTTTATTTGCAACCATCACGCACTTAGAAAAGCTTTTTGACTTGGGCC
TGTGCGGCACATTGAATATTAGTTACAACTCAAAATTCCCTGCGTTGACACTCCAGCAAGTACAAGCCGAGGGCCACGTCCGGCCCGCCCTGCAGGCATAGACACATATTTCTGCTGGCCGTCGACTGCCTCCGCGATCCGATAGGTTCAGATCCTCTCGCCCACGCGTG
AAGTTGCCCGCGTAATCAAACGACAGCGAATTACTTACACGACCAAGGTTGCGAGGATTATAATAGGCAGAGCATCCAATCTCTCCTGTCCTCATGCGACCAGGCATTAACTCGGTCCGTGCTTCACTTCAAGTCGTGATCCGTTTAAGTCGGCATGCACTCTAACCAAT
CGTGGAGCAACAAGACTTGTACCGTTGACCCAGAAGCCTTGTCGAATCTGGTGTATCTGAGGATTCTTGTGGATTATCTTTGAAACACCGCGAAATCTTAAACCAAGGTCAATGTTGAGGTATGCTGAATGGACTGCATAAGCATAGGGCATGCCCGGTCGGTACCCT

AACCACTAAAACACAAGTCAGACTCAGCCTAGATCGCTGCCCGGCCCAGGACTTGTCAGCGCTCACTATACGTAGCATTTAACGAAGCGTCAAGCCCTTACCTAACAGGTGGCGTCCCGGTTAAGTGGCAAAAGTAAAAACGCGGAAAATAGTACAAACTGGGTAACT
ATGTCAAGAGTATTCGGGTGACATTTGTCATTACATCCCTTTGGCTCCAGGCATCAGTGCGCCCCCGCGCCCCCTACAAAGAGCAGACACGTTTTAGTGAATGACAAATGACCAGCGCTCAGCGCATCTGGGTAGGATCTCTATGCTGCTGTCCCAGCGTTCACCTTCCT
ACCACTCACGTATATGGCCCGGTATGTAGAGGAGTGTTGTTCGGTGAGTTGTGCGCGCATAACTCGGTAACTTTTATATTCATTTGGTAGCTGGCTTCCCCAATATCAACATTTGCGTTAGGCTTGGTCTCCTCAGGGTGCGCAACGGGTACACTACGTGGAACGTTACT
TCCAACACACAGTTAATAGTCTTCTCAGTACGTCTTGCTCATTCATTCGCTGGAAAACTAATGGCTACATTATTCCAAGTCGCTATGAGACCCCGCCGCTCTGTGCTACGTTGGTCATGCTGAGTCAAGAAATTTTCGCGATAGCTTTATAAATTCTCCTGGCGACTTAGCC
AGAGTAAAAGCCGGCATTCTACACTTGTAGGTAAACCCAACGACAGATTCGTTCGCCAGGTGCCTCCTACGTTCGCTTTATTGATTTCGTGCGAACCCCGTGAATCGATTTACATGCGGTTGTCTGTAGACCGCAGCCAAAACCGCAAGTAAGCGTCGTGCCCACTGGG

AATGCTTTTCCAGTCCGTCGTGTGGATCGAATAGGGCATGTAGTCCTATATAGCAACCTCCTTTACGTTAGCGACGGTAGCCCGAAAACTCCGTAGGTACGCCGGCCGTCGGGCACAAATAAGGAAAGTACATGGTGGTTGCTTGCTTCCAGATGGTCTGATTGGCGCG
TAACAGGTGGAGCCCATCCGAAGATTGATAGTCCTCAAGCGTGTAAGGGCTCCGTGTGTGATGCTTTAGAGTAATCTTCTTACCTATTCGTAAACCGGCCAAAGGCTCACTGCAGCAGTGACAATCATTGGTAAAGCCGGGTCTACTGCCCTCACAATGGTTTCAAATC

ATATATCCAGATCCCACATTGGGACGTCCGGGCGCGGTATCGCGAGCTTGGTGGCTCTCGCGTGTAGACTGCTATCGGGGGAAGTTCGTGAAAGCTCAACTTCTGGAGGGAACGCCCGTTTATCTACACCGAGATACACTTAGATTAGGCAAGACAGAAAACCACAGA
AGCACGGTCTCCCCTTATGGGCAGCAACCGTTATGCGCTCTGTACCCTCTATGCCGTTGCCAGCTACGGTGACTCTGTCTAACCAGCTGAAGTGGATAACCTTGTGGAGCATTAGTGTCACATGGTTGCACCTCTCTGAGTCAGGATTGACAGATCCAATTTACCCGTTCT 

Unknown privacy-sensitive sequences 

1. Context 

TCCTTAAATGAGC 
ACCTCTTCAGTAG 
GCCGTTAAGACCT 
CTGAACGCGTGGA 
CCCATCGCACGTG 
GAGGATACAATTT 
TAGGACCGACGAT 
TGTCCCGCTTGGC 
GAAACTCTGTGGC 
ACGCGGGTAGTCA 
TGACGCTTACAAA 

most 
effort 

affordable 
effort 
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Detects privacy-sensitive 
sequences by consulting 
the knowledge database 
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Outline 

3. Creation of knowledge databases 
 

4. Implementing the detector 
 

5. Evaluation 
 

6. Analysis 
 

7. Conclusions 
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Overview 

3. Creating knowledge databases 

• Privacy-sensitive sequences 
o disclose private information about donors 

 

• Attacks (References 6, 13, 16, 18, 23, 28, 34, 35) 
 

• Attackers’ goals: 
o Re-identification 
o Extraction of sensitive information 
 

• Threats: 
o Short tandem repeats (STRs) 
o Disease-related genes 
o Genomic variations 
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STR n 

DYS392 4 

DYS396 23 

… … 

DYS 618 17 

Short tandem repeats (STR) 

3. Creating knowledge databases 

• Small strings repeated several times 
 
 
 
 
 

 
• Individual profile: 

DYS392 = [TAT]n 

cgac TAT TAT TAT TAT cgca 

n=4 
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Disease-related genes 

3. Creating knowledge databases 
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Genomic variations 

3. Creating knowledge databases 

<0.5% 
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Genomic variations 

3. Creating knowledge databases 
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Cardiovascular disorders 

Genomic variations 

3. Creating knowledge databases 
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Attacks References 

Re-identification (few hundred SNPs are enough) Lin [23] 

Acquire knowledge about targets from GWAS results Wang [34] 

Acquire knowledge about targets from microarray results Homer [18] 

Infer masked genes (e.g., the APOE gene from Dr. Watson [35]) Nyholt [28] 

Genomic variations 

Known attacks 

3. Creating knowledge databases 

Attacks References 

Use STR profiles to identify donors of 1000 Genomes Project Gymrek [16] 

Forensic identification Butler [6] 

Short tandem repeats 

Attacks References 

Direct-to-consumer genomic testing Goldsmith [13] 

Masking the APOE gene (related to Alzheimer) from Dr. Watson’s genome Wheeler [35] 

Disease-related genes 
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Example: obtaining the STRs 

3. Creating knowledge databases 
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Obtaining the sequences 

3. Creating knowledge databases 

STRs Genes Variations Total 

Databases TRDB GeneCards 
1000 Genomes 

Project 
- 

Number of 
entries 

240k 20k 38M 38.3M 

DB sequences 22M 8.7M 1147M 1178M 

DB size 660MB 87MB 34.4GB 35.1GB 

Note: Any database can be used with our solution 
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Requirements 

4. Implementing the detector 

• Answer if a genomic sequence is privacy-sensitive or not 
No label or pattern available (SocialSecurityNumber=123-45-6789) 

 
• Fetch and lookup large amounts of data 
Tens of GB 

 
• Support a high throughput and scale out 
A single NGS machine generates more than 300 000 bp/s 

31/52 



Bloom filter 

4. Implementing the detector 

• Efficient data structure (space and performance) 
• Test if an element is member of a set 

 
 
 
 
 
 

• Does a specific value belong to the set? 
• Definitely not (no false negatives) 
• Maybe (configurable false positives) 

 

• False positive affects efficiency only (not efficacy) 
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Open source-code 

4. Implementing the detector 

 
 
 
 

• https://github.com/vvcogo/dna-privacy-detector 

33/52 



Experiments 

5. Evaluation 

1. Percentage of privacy-sensitive 
sequences in a human genome 
 

2. Bloom filter size 
 

3. Detector’s throughput 
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1st experiment 

%? 

How much of a human 
genome is considered  
privacy-sensitive? 

5. Evaluation 
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Percentage of privacy-sensitive sequences 

5. Evaluation 

0% 

50% 

100% 

10% 

25% 

75% 

Pe
rc

en
ta

ge
 o

f 
Se

n
si

ti
ve

 R
ea

d
s 

88.7% 
non-sensitive 

0% 

12% 

11% 

5% 

Y-STR (0.16%) 

All-Gene (0.33%) 

All-STR (1.2%) 

All-SNP (10.6%) 

All-Together (11.3%) 

10% 

1% 
11.3% 
sensitive 

36/52 



Reduces the size of the problem almost 

one order of magnitude 
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2nd experiment 

How big is the 
Bloom filter? 

5. Evaluation 
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Bloom filter size 

5. Evaluation 
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↑ size of the knowledge database 
↑ size of the Bloom filter 

5. Evaluation 

Smallest = 1 – 5MB 

Biggest = 1 – 6GB 
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Sweet spot 

5. Evaluation 
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3rd experiment 

Is the detector a 
bottleneck? 

5. Evaluation 
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Throughput – Single core 

5. Evaluation 
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NGS machines = 300 000 bp/s 

5. Evaluation 

200x 
44x 

60M bp/s 

13M bp/s 

NGS = 0.3M bp/s 44/52 



Throughput – Multi-core 

5. Evaluation 
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NGS machines = 300 000 bp/s 

5. Evaluation 

1600x 

200x 

480M bp/s 

66M bp/s 

NGS = 0.3M bp/s 46/52 



Efficiency limit = 8 threads 
(Is it? 8-core machine) 

5. Evaluation 
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Completeness of the method 

6. Analysis 

What if a novel 
sequence is 
discovered? 
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• Novel STRs: 
o Not in STR databases = useless for attackers 
 

• Novel genes: 
o Do not determine alone the contraction of a disease 
o May have no relation with any disease 
o May affect very few people (rare diseases) 
o Novel discoveries = correlate diseases with known genes 

 

• Novel genomic variations: 
o No variation determines alone the identity or contraction of a disease 

Completeness of the method 

6. Analysis 
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7. Conclusions 

There are privacy-sensitive portions in human genomes 
• Smallest portion of human genomes (<12%) 
• Can be identified 
• Detection is fast 
• Incremental knowledge 

 

Open-source code: 
• https://github.com/vvcogo/dna-privacy-detector 
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Future work and open problems 

7. Conclusions 

• Advance knowledge on privacy-sensitive sequences 
 

• Official repository for the global knowledge 
 

• Educational service about privacy-sensitive sequences 
 
• Explore practical uses 

 
• Deploy the detector in production 
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Experimental setup 

5. Evaluation 

• 5 knowledge databases 
• Y-STR = 15MB 
• All-STR=660MB 
• All-Gene=87MB 
• All-VAR=34.4GB 
• All-Together=35.1GB 

 

• 10 genomes 
• Randomly selected from the 1000 Genomes Project 
• 3GB per assembled genome broken in reads with 30bp 

 

• 1 Machine  
• Dell Power Edge R410 
• 2x Quad-core (8-cores) 
• 32GB of RAM 
• 146GB of storage (15k RPM) 
• Ubuntu Server (Lucid Lynx–amd64) and Java 7 (64-bits) 53/52 



Practical uses 

6. Analysis 
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