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ATGAGCATGGGAGCCCCTAGATCTCTGCTGCTGGCTCTTGCTGCTGGACTGGCTGTGGCCAGACCTCCT
AACATCGTGCTGATCTTCGCCGACGATCTCGGCTATGGCGATCTGGGCTGTTACGGACACCCTAGCAGC
ACCACACCTAACCTGGATCAACTGGCTGCCGGCGGACTGAGATTCACCGATTTCTACGTGCCCGTGTCTC
TGTGCACACCTAGTAGAGCTGCTCTGCTGACAGGCAGACTGCCAGTGCGGATGGGAATGTATCCTGGCG
TGCTGGTTCCTAGCAGTAGAGGCGGACTGCCTCTGGAAGAAGTGACAGTTGCTGAAGTGCTGGCCGCC
AGAGGCTATCTGACTGGAATGGCCGGAAAATGGCACCTCGGAGTTGGACCTGAAGGCGCTTTTCTGCCT
CCTCACCAGGGCTTCCACAGATTTCTGGGCATCCCTTACAGCCACGATCAGGGCCCTTGCCAGAACCTGA
CCTGCTTTCCTCCTGCCACACCTTGTGATGGCGGCTGTGATCAGGGACTCGTGCCTATTCCTCTGLCTGGCC
AATCTGAGCGTGGAAGCTCAACCTCCTTGGCTGCCTGGCCTGGAAGCCAGATATATGGCCTTCGCTCAC
GACCTGATGGCCGACGCTCAGAGACAGGACAGACCATTCTTCCTGTACTACGCCAGCCACCACACACAC
TACCCTCAGTTCTCTGGCCAGTCCTTCGCCGAGAGATCTGGCAGAGGCCCTTTTGGCGATAGCCTGATGG
AACTGGATGCCGCCGTGGGAACACTGATGACAGCCATTGGAGATCTGGGCCTGCTGGAAGAGACACTG
GTCATCTTCACCGCCGACAACGGCCCCGAGACAATGAGAATGAGCAGAGGCGGCTGTAGCGGCCTGCT
GAGATGTGGCAAGGGAACAACATACGAAGGCGGCGETCAGAGAGCCTGCTCTGGCTTTTTGGCCTGGAC
ATATTGCCCCTGGCGTGACACACGAACTGGCCTCTTCTCTGGATCTGCTGCCTACACTGGCTGCTTTGGC
TGGCGCTCCTCTGCCTAATGTGACCCTGGATGGCTTCGATCTGTCTCCACTGCTGCTCGGAACAGGCAAG
AGCCCTAGACAGAGCCTGTTCTTCTACCCTAGCTACCCCGATGAAGTGCGGGGAGTGTTTGCCGTGCGG
ACAGGCAAGTACAAGGCCCACTTTTTTACCCAAGGCAGCGCCCACAGCGATACCACAGCTGATCCTGCTT
GTCACGCCTCTAGCAGCCTGACAGCTCATGAACCACCTCTGCTGTACGACCTGTCTAAGGACCCCGGCGA
GAACTATAATCTGCTTGGCGGAGTTGCCGGCGCTACACCTGAAGTTCTGCAGGCTCTGAAACAGCTCCA
GCTGCTGAAAGCCCAGCTGGACGCTGCTGTGACATTTGGACCTTCTCAGGTGGCAAGAGGCGAGGACC
CTGCTCTGCAGATTTGTTGTCACCCTGGCTGTACCCCTAGACCTGCCTGCTGTCACTGTCCTGATCCTCAC
GCTTGA (E2H&E=2)
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TTGGCCACTCCCTCTCTGCGCGCTCGCTCGLTCACTGAGGLCCGCCCGGGCAAAGCLCCGGGLGTLGGAGLG
ACCTTTGGTCGCCCGGCCTCAGTGAGCGAGCGAGCGCGCAGAGAGGGAGTGGCCAACTCCATCACTAG
GGGTTCCTTACGTACAATTGGGATCCCGGACCGTCGACATTGATTATTGACTAGTTATTAATAGTAATCA
ATTACGGGGTCATTAGTTCATAGCCCATATATGGAGTTCCGCGTTACATAACTTACGGTAAATGGCCCGC
CTGGCTGACCGCCCAACGACCCCCGCCCATTGACGTCAATAATGACGTATGTTCCCATAGTAACGCCAAT
AGGGACTTTCCATTGACGTCAATGGGTGGAGTATTTACGGTAAACTGCCCACTTGGCAGTACATCAAGT
GTATCATATGCCAAGTACGCCCCCTATTGACGTCAATGACGGTAAATGGCCCGCCTGGCATTATGCCCAG
TACATGACCTTATGGGACTTTCCTACTTGGCAGTACATCTACGTATTAGTCATCGCTATTACCATGGTCGA
GGTGAGCCCCACGTTCTGCTTCACTCTCCCCATCTCCCCCCCCTCCCCACCCCCAATTTTGTATTTATTTATT
TTTTAATTATTTTGTGCAGCGATGGGGGCGGGGGGEGGEGGGGGGEGGLCGCGCGCCAGGLGGGEGLGGEGA
CGGGGLCGAGGGGLGGGEGLGGGGECEAGGLCGGAGAGGTGCGGCGGCAGCCAATCAGAGLCGGCGLCGLT
CCGAAAGTTTCCTTTTATGGCGAGGCGGCGGCGGCGGCGGCCCTATAAAAAGCGAAGCGCGLGGLGA
GCGGGAGTCGCTGCGCGCTGCCTTCGCCCCGTGLCCCCGLTCCGCCGCCGCCTCGLCGLCGCCCGLCCCaGa
CTCTGACTGACCGCGTTACTCCCACAGGTGAGCGGGCGGGACGGCCCTTCTCCTCCGGGCTGTAATTAG
CGCTTGGTTTAATGACGGCTTGTTTCTTTTCTGTGGCTGCGTGAAAGCCTTGAGGGGCTCCGGGAGGGL
CCTTTGTGCGGGGGGAGCGGLTCGGGGGGTGCETGCGTGTGTGTGTGCGTGGGGAGCGCCGCGTGLG
GCTCCGCGCTGCCCGGCGGCTATGAGCGLTGCGAGLGCGELEGCAGGAEGLETTTGTGCGCTCCGCAGTGETG
CGCGAGGGGAGCGCGGLCGGAEGEGELCEGTGCCCCGLCGAETGLGGGEEGEEGCTGCGAGGGGAACAAAGG
CTGCGTGCGGGGTGTGTGCGTGGGGGGGETGAGCAGGGGGETGTGGGCGCGTCGGTCGGGCTGCAACCC
CCCCTGCACCCCCCTCCCCGAGTTGCTGAGCACGGLCCGGCTTCGGGTGCGGGGCTCCGTACGGGGLAT
GGCGCGEGGEAECTCGCCGTGLCCGGEGEEEGEGEGEGETGGCGGCAGGTGGGEGEGETGLCGGGELEAEEGELGGEGLC
GCCTCGGGCCGGEGGEAGGGELETCGGGEGEAGGEGECECEECEGECCCCCGGAGLCGLCGGLGGLTETCGAGG
CGCGGCGAGCCGCAGCCATTGCCTTTTATGGTAATCGTGCGAGAGGGCGCAGGGACTTCCTTTGTCCCA
AATCTGTGCGGAGCCGAAATCTGGGAGGCGCCGCCGCACCCCCTCTAGCGGGCGCGGGGCGAAGLCGG
TGCGGCGCCGGCAGGAAGGAAATGGGCGGGGAGGGCCTTCGTGLCGTCGCCGCGCCGCCATCCCCTTCT
CCCTCTCCAGCCTCGGGGLTETCCGLGGGGGGACGGLTGLCTTCGGGGGGGACGGGGLAGGGLGGGaG
TTCGGCTTCTGGCGTGTGACCGGCGGCTCTAGAGCCTCTGCTAACCATGTTCATGCCTTCTTCTTTTITCCT
ACAGCTCCTGGGCAACGTGCTGGTTATTGTGCTGTCTCATCATTTTGGCAAAGAATTCTACGTACCACCA
TGAGCATGGGAGCCCCTAGATCTCTGCTGCTGGCTCTTGCTGCTGGACTGGCTGTGGCCAGACCTCCTA
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ACATCGTGCTGATCTTCGCCGACGATCTCGGCTATGGCGATCTGGGCTGTTACGGACACCCTAGCAGCA
CCACACCTAACCTGGATCAACTGGCTGCCGGCGGACTGAGATTCACCGATTTCTACGTGCCCGTGTCTCT
GTGCACACCTAGTAGAGCTGCTCTGCTGACAGGCAGACTGCCAGTGCGGATGGGAATGTATCCTGGCGT
GCTGGTTCCTAGCAGTAGAGGCGGACTGCCTCTGGAAGAAGTGACAGTTGCTGAAGTGCTGGCCGCCA
GAGGCTATCTGACTGGAATGGCCGGAAAATGGCACCTCGGAGTTGGACCTGAAGGCGCTTTTCTGCCTC
CTCACCAGGGCTTCCACAGATTTCTGGGCATCCCTTACAGCCACGATCAGGGCCCTTGCCAGAACCTGAC
CTGCTTTCCTCCTGCCACACCTTGTGATGGCGGCTGTGATCAGGGACTCGTGCCTATTCCTCTGCETGGCC
AATCTGAGCGTGGAAGCTCAACCTCCTTGGCTGCCTGGCCTGGAAGCCAGATATATGGCCTTCGCTCAC
GACCTGATGGCCGACGCTCAGAGACAGGACAGACCATTCTTCCTGTACTACGCCAGCCACCACACACAC
TACCCTCAGTTCTCTGGCCAGTCCTTCGCCGAGAGATCTGGCAGAGGCCCTTTTGGCGATAGCCTGATGG
AACTGGATGCCGCCGTGGGAACACTGATGACAGCCATTGGAGATCTGGGCCTGCTGGAAGAGACALTG
GTCATCTTCACCGCCGACAACGGCCCCGAGACAATGAGAATGAGCAGAGGCGGCTGTAGCGGCCTGLT
GAGATGTGGCAAGGGAACAACATACGAAGGCGGCGTCAGAGAGCCTGCTCTGGCTTTTTGGCCTGGAC
ATATTGCCCCTGGCGTGACACACGAACTGGCCTCTTCTCTGGATCTGCTGCCTACACTGGCETGETTTGGC
TGGCGCTCCTCTGCCTAATGTGACCCTGGATGGCTTCGATCTGTCTCCACTGCTGCTCGGAACAGGCAAG
AGCCCTAGACAGAGCCTGTTCTTCTACCCTAGCTACCCCGATGAAGTGCGGGGAGTGTTTGCCGTGCGG
ACAGGCAAGTACAAGGCCCACTTTTTTACCCAAGGCAGCGCCCACAGCGATACCACAGCTGATCCTGCTT
GTCACGCCTCTAGCAGCCTGACAGCTCATGAACCACCTCTGCTGTACGACCTGTCTAAGGACCCCGGCGA
GAACTATAATCTGCTTGGCGGAGTTGCCGGCGCTACACCTGAAGTTCTGCAGGCTCTGAAACAGCTCCA
GCTGCTGAAAGCCCAGCTGGACGCTGCTGTGACATTTGGACCTTCTCAGGTGGCAAGAGGCGAGGACC
CTGCTCTGCAGATTTGTTGTCACCCTGGCTGTACCCCTAGACCTGCCTGCTGTCACTGTCCTGATCCTCAC
GCTTGAGATTAATCAACCTCTGGATTACAAAATTTGTGAAAGATTGACTGGTATTCTTAACTATGTTGCTC
CTTTTACGCTATGTGGATACGCTGCTTTAATGCCTTTGTATCATGCTATTGCTTCCCGTATGGCTTTCATTT
TCTCCTCCTTGTATAAATCCTGGTTGCTGTCTCTTTATGAGGAGTTGTGGCCCGTTGTCAGGCAACGTGG
CGTGGTGTGCACTGTGTTTGCTGACGCAACCCCCACTGGTTGGGGCATTGCCACCACCTGTCAGCTCCTT
TCCGGGACTTTCGCTTTCCCCCTCCCTATTGCCACGGCGGAACTCATCGCCGCCTGCCTTGCCCGCTGCTG
GACAGGGGCTCGGCTGTTGGGCACTGACAATTCCGTGGTGTTGTCGGGGAAATCATCGTCCTTTCCTTG
GCTGCTCGCCTGTGTTGCCACCTGGATTCTGCGCGGGACGTCCTTCTGCTACGTCCCTTCGGCCCTCAATC
CAGCGGACCTTCCTTCCCGCGGCCTGCTGCCGGCTCTGCGGCCTCTTCCGCGTCTTCGCCTTCGCCCTCAG
ACGAGTCGGATCTCCCTTTGGGCCGCCTCCCCGCCTGATCCTGTGCCTTCTAGTTGCCAGCCATCTGTTGT
TTGCCCCTCCCCCGTGCCTTCCTTGACCCTGGAAGGTGCCACTCCCACTGTCCTTTCCTAATAAAATGAGG
AAATTGCATCGCATTGTCTGAGTAGGTGTCATTCTATTCTGGGGGGTGGGGTGGGGCAGGACAGCAAG
GGGGAGGATTGGGAAGACAATAGCAGGCATGCTCGAAATTAGGAACCCCTAGTGATGGAGTTGGCCAC
TCCCTCTCTGCGCGCTCGCTCGCTCACTGAGGCCGCCCGGGCAAAGCCCGGGCGTCGGGCGACCTTTGG
TCGCCCGGCCTCAGTGAGCGAGCGAGCGCGCAGAGAGGGAGTGGCCAATCGCGACGGCCGACGTCTTT
GTTACAACTTACTATATATATGCACACATATATATATATTTGGGTATATTGGGGGGGTTCTAATTTAAGAA
ATGCATAATTGGCTATAGACAGACAGTTGTCAGAACTTGGCAATGGGTACGTGCAGGTTCATTATACCA
AGTCTACTTGTAGTTGTTCAAAATGTATCATAATACAAGGCCGGGCGAGGTCGTCACGCCTGTAATCCCA
GCATTTTGGGAGGCTAAGGCAGGAGGATTGCTTGAGGTCAGGAGTTTGTGACCAGCCTGGGCAACAGA
GCAAGACCCTGTCTCCAAAAAGAAAAAAAATAATTTTTTACAAAATAAAAACAAAATGTATCATCAGACG
AAATTAAATAAGAGGCAATTCATTGTAATGACAACTTTTCCCAGCTTGACATTTAACAAAAAGTCTAAGT
CCTCTTAATTCATATTTAATGATCAAATATCAAATACTAATTTTTTTTTTTITITTITTITTTTGAGACGGAGTC
TCGCTCTGTCGCCCAGGCTGGAGTGCAGTGGCGCGATCCTGGCTCACTGCAAGCTCCGCCTCCCGGGTT
CACGCCATTCTCCTGCCTCAGCCTCCCGAGTAGCTGGGATTACAGACATGCGCCACCACGCCCGGCTAAT
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TTTGTATTTTTAGTAGAGATGGGGTTTCTCCATGTTGGTCAGGCTGGTCTTGAATTTCCCACCTCAGGTGA
TCTGCCTGCCTCAGCCTCACAAAGCAGTAGCTGGGACTACAGGCACCCACCACCACACTTGGTTAATTCT
TTITGTATTTTTTTTGTAAAGACGGGATTTCACCATGTTAGCCAGGATGGTCTCGATCTCCTGATCTCATGA
TCCGCCCGCCTCAGCCTCCCAAAGTGCTGGGATTACAGGCGTGAGCCACCCCGCCCGGCCATCAAATAC
TAATTCTTAAATGGTAAGGACCCACTATTCAGAACCTGTATCCTTATCACTAATATGCAAATATTTATTGA
ATACTTACTATGTCATGCATACTAGAGAGAGTTAGATAAATTTGATACAGCTACCCTCACAGAACTTACA
GTGTAATAGATGGCATGACATGTACATGAGTAACTGTGAACAGTGTTAAATTGCTATTTAAAAAAAAAG
ACGGCTGGGCGCTGTGGCTCATGCCTGTAATCCCAGCACTTTGGGAGGCCAAGGCAAGTTGATCGCTCG
AGGTCAAGAGTTCGAGACCAGCCTGGCCAACGTGGTAAAACCCCGTCTCTACTAAAAATACAAAAAAAA
AATTAGCCAGGCATGGTGGCACAGGCCTGTAATCCCAGCTACTAGGGAGGCTGAGACATGGAGAACTG
CTTGAATCCAGGAGGCAGAGGTTACAGTGAGCCGAGATCATACCACTACACTCCAGCCTGAGTGACAGA
GCGAGACTCCTGTCTAAAAAAAAAAAAAAAAAAAAAGATACAGGTTAAGTGTTATGGTAGTTGAAGAG
AGAACTCAAACTCTGTCTCAGAAGCCTCACTTGCATGTGGACCACTGATATGAAATAATATAAATAGGTA
TAATTCAATAAATAGGAACTTCAGTTTTAATCATCCCAAACACCAAAACTTCCTATCAAACAGGTCCAATA
AACTCAATCTCTATAAGAGCTAGACAGAAATCTACTTGGTGGCCTATAATCTTATTAGCCCTTACTTGTCC
CATCTGATATTAATTAACCCCATCTAATATGGATTAGTTAACAATCCAGTGGCTGCTTTGACAGGAACAG
TTGGAGAGAGTTGGGGATTGCAACATATTCAATTATACAAAAATGCATTCAGCATCTACCTTGATTAAGG
CAGTGTGCAACAGAATTTGCAGGAGAGTAAAAGAATGATTATAAATTTACAACCCTTAAAGAGCTATAG
CTGGGCGTGGTGGCTCATGCCTGTAAATCCCAGCACTTTGGGAGGCTGAGGCGGGTGGATCACCTGAG
GCCAGAAGTTCAAGACCAGCCTAGCCAACATGGCGAAACCCTGTCTCTACAAAAAATACAAAAATTAGC
CGGGTGTGGTGGCACGTGCCTGTAGTCCCAGTTACTTGGGAGGCCGAGGCAGGAGAATCGCTTGAACC
TAGGAGGTGGAGGCTGCAGTGAGCCGAGATTGTGCCACTGCACTCCACTTCAGCCTGGGCGACAAGAG
CAAGACTCCGTCACAAAAAAAAAAAAAAAAAAAAAGGCTAAAATCTAGTGGGAAAGGCATATATACAT
ACAACTAACTGTATAGCATAATAAAGCTCATAATCTGTAACAAAATCTAATTCGACAAGCCCAGAAACTT
GTGATTTACCAAAAACAGTTATATATACACAAAAAGTAAACCTAGAACCCAAAGTTACCCAGCACCAATG
ATTCTCTCCCTAAGCAGTATCAAGTTTAAAGCAGTGATTACATTCTACTGCCTAGATTGTAAACTGAGTAA
AGGAGACCAGCACCTTTCTGCTACTGAACTAGCACAGCCGTGTAAACCAACAAGGCAATGGCAGTGCCC
AACTTTCTGTATGAATATAAGTTACATCTGTTTTATTATTTGTGACTTGGTGTTGCATGTGGTTATTATCAA
CACCTTCTGAAAGAACAACTACCTGCTCAGGCTGCCATAACAAAATACCACAGACTGAGTGACTTAACAG
AAACTTATTTCTCACAGTTTTGGAGGCTGGGAAGTCCAAAATTAAGCTAACTGCAAGGTAGGTTTCAATC
TCAGGCCTCTTCTTTGGCTTGAAGGTCTTCTAACTGTGTGCTCACATGACCTCTTCTAACAAGCTCTCTGG
TGTCTCTTTTTTTTTTITTITITCTTTTTTGAGACAGAGTCTCACTCTGTCACCCAGGCTGGAGTACAGTGGCA
CAATCTGGGCTCACTGCAACCTCCAACTCCCGGGTTCAAGTGATTCTCATGCCTCACCCTCCCGAGTAGCT
TGGATGACAGGAGCCCGCTACCACACCCAGCTAATTTTTGTATTTTTAGTAGAGATGGTGTTTCACTACA
TTGGCCAGGCTGGTCTCAAACTCCTGACCTCGTGATCCACCCACCTTGGCCTCCCAAAGTGCTGGGATTA
CAGGTGTGAGCCACTGCGCCCGTCCTGGTGTCTTTTCATATAAGGGCACTAATCCAATCAGACCTGGGCC
CAACCCTCCCGACTTCTTCTAACTGTAATTACCTTCCAAAGGCCCTGTCTCCAAATACCATCACACTGGGG
GTTAGGACTTCAAAAAAGGTATGGGGGGGGTGTGGGAGGACATAAATGCTCAGTCCATAACAAGCACC
CAACATAAAAATGGCTAGAACAGATCACAAAAAAAAGGTCCTGTATGGCTTTGGGGAAGGGCTCAACC
CCAAAATATCTGAAAGCTCTGGAGGGGCCTAGAAGTGGTAAATGAATGAAAACGTGGTTACTCTCCCGA
TCTGCCTTTCCCAAATATGGCCATTCTTGGCTGAATCAGAAATCAAAGGACAGGTTATTAATTACTAGCTC
TAAGTTACTTACCATTTGCTGAGACAGTTCAGAAATCTGACTGCATCTCCTCAGGGATCTAGAACACAGT
TCTCAAATTCTAACTTACTTGTGATATACTTGTGAATGATAAAAATCGCTACAGGTACTTTTATTAATCTG
AAAGAGTATTGAGAAATTACCTTTCATTCTGACTTTTGTCTGGAATGAAAATCAATACTTTTGCTATATTC
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CATTACTGAAATAATTTTACTTTCCAGTAAAACTGGCATTATAATTTTTTTTAATTTTTAAAACTTCATAATT
TTTTGCCAGACTGACCCATGTAAACATACAAATTACTAATAATTATGCACGTCACATCTGTAATAATGGCC
TTCATGTAAACATTTTTGTGGTTTACACATAAAATCTCTAATTACAAAGCTATATTATCTAAAATTACAGTA
AGCAAGAAAATTAATCCAAGCTAAGACAATACTTGCAACATCAATTCATCATCTGTGACAAGGACTGCTT
AAGTCTCTTTGTGGTTGACGTCATTAATTAACTGGCCTCATGGGCCTTCCGCTCACTGCCCGCTTTCCAGT
CGGGAAACCTGTCGTGCCAGCTGCATTAACATGGTCATAGCTGTTTCCTTGCGTATTGGGCGCTCTCCGC
TTCCTCGCTCACTGACTCGCTGCGCTCGGTCGTTCGGGTAAAGCCTGGGGTGCCTAATGAGCAAAAGGC
CAGCAAAAGGCCAGGAACCGTAAAAAGGCCGCGTTGCTGGCGTTTTTCCATAGGCTCCGCCCCCCTGAC
GAGCATCACAAAAATCGACGCTCAAGTCAGAGGTGGCGAAACCCGACAGGACTATAAAGATACCAGGC
GTTTCCCCCTGGAAGCTCCCTCGTGCGCTCTCCTGTTCCGACCCTGCCGCTTACCGGATACCTGTCCGCCT
TTCTCCCTTCGGGAAGCGTGGCGCTTTCTCATAGCTCACGCTGTAGGTATCTCAGTTCGGTGTAGGTCGT
TCGCTCCAAGCTGGGCTGTGTGCACGAACCCCCCGTTCAGCCCGACCGCTGCGCCTTATCCGGTAACTAT
CGTCTTGAGTCCAACCCGGTAAGACACGACTTATCGCCACTGGCAGCAGCCACTGGTAACAGGATTAGC
AGAGCGAGGTATGTAGGCGGTGCTACAGAGTTCTTGAAGTGGTGGCCTAACTACGGCTACACTAGAAG
AACAGTATTTGGTATCTGCGCTCTGCTGAAGCCAGTTACCTTCGGAAAAAGAGTTGGTAGCTCTTGATCC
GGCAAACAAACCACCGCTGGTAGCGGTGGTTTTTTTGTTTGCAAGCAGCAGATTACGCGCAGAAAAAAA
GGATCTCAAGAAGATCCTTTGATCTTTTCTACGGGGTCTGACGCTCAGTGGAACGAAAACTCACGTTAAG
GGATTTTGGTCATGAGATTATCAAAAAGGATCTTCACCTAGATCCTTTTAAATTAAAAATGAAGTTTTAA
ATCAATCTAAAGTATATATGAGTAAACTTGGTCTGACAGTTACCAATGCTTAATCAGTGAGGCACCTATC
TCAGCGATCTGTCTATTTCGTTCATCCATAGTTGCCTGACTCCCCGTCGTGTAGATAACTACGATACGGGA
GGGCTTACCATCTGGCCCCAGTGCTGCAATGATACCGCGAGAACCACGCTCACCGGCTCCAGATTTATCA
GCAATAAACCAGCCAGCCGGAAGGGCCGAGCGCAGAAGTGGTCCTGCAACTTTATCCGCCTCCATCCAG
TCTATTAATTGTTGCCGGGAAGCTAGAGTAAGTAGTTCGCCAGTTAATAGTTTGCGCAACGTTGTTGCCA
TTGCTACAGGCATCGTGGTGTCACGCTCGTCGTTTGGTATGGCTTCATTCAGCTCCGGTTCCCAACGATC
AAGGCGAGTTACATGATCCCCCATGTTGTGCAAAAAAGCGGTTAGCTCCTTCGGTCCTCCGATCGTTGTC
AGAAGTAAGTTGGCCGCAGTGTTATCACTCATGGTTATGGCAGCACTGCATAATTCTCTTACTGTCATGC
CATCCGTAAGATGCTTTTCTGTGACTGGTGAGTACTCAACCAAGTCATTCTGAGAATAGTGTATGCGGCG
ACCGAGTTGCTCTTGCCCGGCGTCAATACGGGATAATACCGCGCCACATAGCAGAACTTTAAAAGTGCT
CATCATTGGAAAACGTTCTTCGGGGCGAAAACTCTCAAGGATCTTACCGCTGTTGAGATCCAGTTCGATG
TAACCCACTCGTGCACCCAACTGATCTTCAGCATCTTTTACTTTCACCAGCGTTTCTGGGTGAGCAAAAAC
AGGAAGGCAAAATGCCGCAAAAAAGGGAATAAGGGCGACACGGAAATGTTGAATACTCATACTCTTCC
TTTTTCAATATTATTGAAGCATTTATCAGGGTTATTGTCTCATGAGCGGATACATATTTGAATGTATTTAG
AAAAATAAACAAATAGGGGTTCCGCGCACATTTCCCCGAAAAGTGCCACCTAAATTGTAAGCGTTAATAT
TTTGTTAAAATTCGCGTTAAATTTTTGTTAAATCAGCTCATTTTTTAACCAATAGGCCGAAATCGGCAAAA
TCCCTTATAAATCAAAAGAATAGACCGAGATAGGGTTGAGTGGCCGCTACAGGGCGCTCCCATTCGCCA
TTCAGGCTGCGCAACTGTTGGGAAGGGCGTTTCGGTGCGGGCCTCTTCGCTATTACGCCAGCTGGCGAA
AGGGGGATGTGCTGCAAGGCGATTAAGTTGGGTAACGCCAGGGTTTTCCCAGTCACGACGTTGTAAAA
CGACGGCCAGTGAGCGCGACGTAATACGACTCACTATAGGGCGAATTGGCGGAAGGCCGTCAAGGCCT
AGGCGCGCCAACGCGT (B25I&ES3)

T#ftE. R &#1E ARSA DNA E25 (EF)
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ACCTTTGGTCGCCCGGCCTCAGTGAGCGAGCGAGCGCGCAGAGAGGGAGTGGCCAACTCCATCACTAG
GGGTTCCT (EFIES4)
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AGGAACCCCTAGTGATGGAGTTGGCCACTCCCTCTCTGCGCGCTCGCTCGCTCACTGAGGCCGLCCGGA
CAAAGCCCGGGCGTCGGGCGACCTTTGGTCGCCCGGCCTCAGTGAGCGAGCGAGCGCGCAGAGAGGG
AGTGGCCAA (BZ5I&F5)
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GACATTGATTATTGACTAGTTATTAATAGTAATCAATTACGGGGTCATTAGTTCATAGCCCATATATGGA
GTTCCGCGTTACATAACTTACGGTAAATGGCCCGCCTGGCTGACCGCCCAACGACCCCCGCCCATTGACG
TCAATAATGACGTATGTTCCCATAGTAACGCCAATAGGGACTTTCCATTGACGTCAATGGGTGGAGTATT
TACGGTAAACTGCCCACTTGGCAGTACATCAAGTGTATCATATGCCAAGTACGCCCCCTATTGACGTCAA
TGACGGTAAATGGCCCGCCTGGCATTATGCCCAGTACATGACCTTATGGGACTTTCCTACTTGGCAGTAC
ATCTACGTATTAGTCATCGCTATTACCATGG (B251&S6)

oooooooooooooooooao

ugood
TCGAGGTGAGCCCCACGTTCTGCTTCACTCTCCCCATCTCCCCCCCCTCCCCACCCCCAATTTTGTATTTAT
TTATTTTTTAATTATTTTGTGCAGCGATGGGGGCGGGGEGGGGGEGEGEGGEGGGCEGCECGLECAGGLCGGGGEL
GGGGLGGGGLGAGGGGLGEEGLGGAGGLGAGGLGGAGAGGTGLGGCGGCAGCCAATCAGAGLCGGCEG
CGCTCCGAAAGTTTCCTTTTATGGCGAGGCGGLCGGCGGCGGCGGCCCTATAAAAAGCGAAGCGLGLGE
CGGGCGGGAGTCGCTGCGCGCTGCCTTCGCCCCGTGCCCCGCTCCGCCGCC (BESIE=T)

oooooooooood
googad

TTAATCAACCTCTGGATTACAAAATTTGTGAAAGATTGACTGGTATTCTTAACTATGTTGCTCCTTTTACG
CTATGTGGATACGCTGCTTTAATGCCTTTGTATCATGCTATTGCTTCCCGTATGGCTTTCATTTTCTCCTCC
TTGTATAAATCCTGGTTGCTGTCTCTTTATGAGGAGTTGTGGCCCGTTGTCAGGCAACGTGGCGTGGTGT
GCACTGTGTTTGCTGACGCAACCCCCACTGGTTGGGGCATTGCCACCACCTGTCAGCTCCTTTCCGGGAC
TTTCGCTTTCCCCCTCCCTATTGCCACGGCGGAACTCATCGCCGCCTGCCTTGCCCGCTGCTGGACAGGG
GCTCGGCTGTTGGGCACTGACAATTCCGTGGTGTTGTCGGGGAAATCATCGTCCTTTCCTTGGCTGLTCG
CCTGTGTTGCCACCTGGATTCTGCGCGGGACGTCCTTCTGCTACGTCCCTTCGGCCCTCAATCCAGCGGA
CCTTCCTTCCCGCGGCCTGCTGCCGGCTCTGCGGCCTCTTCCGCGTCTTCGCCTTCGCCCTCAGACGAGTC
GGATCTCCCTTTGGGCCGCCTCCCCGCCTG (BE5I&ES8)
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Val
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Phe

100

Arg

Val
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Glu
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Glu

Gln

Leu

Asp
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85

Gln
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Glu

Ser
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165

Ser
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Asp

Tyr

Trp
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70
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Glu

Val

Glu
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Pro

Val

Val

Asn

Leu

Trp

Gln

Pro

55
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Asp

Arg

Phe

Ala

135

Gln
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Gly

Asn
215

Pro
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Asp

40

Gly
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Asn

Leu

Gln

120

Ala

Glu

Lys

Asp

Ser

200

Glu

Asp

Leu

25

Asn

Leu

Pro

Lys

105

Ala

Lys

Pro

Lys

Pro

185

Leu

Gly

Trp

10

Lys

Ala

Gly

Glu

Tyr

20

Glu

Lys

Thr
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Arg

170

Gln

Thr

Ala
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Leu

Pro

Arg

Leu
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75

Leu

Asp

Lys
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Ser
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Leu

Pro

Met
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Glu

Gly

Gly
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Thr
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140

Ser

Asn

Ile

Ala

Gly
220

Asp

Ala

Leu

45

Lys

Lys

Tyr
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Leu

125
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Gly

Ser
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Val

Asn

Pro

30

Val

Gly

Ala
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Phe

110

Leu

Lys

Gly

Gly

Glu

190

Gly

Gly

Leu

15

Gln

Leu

Glu

Tyr
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95

Gly

Glu

Lys

Ile
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Gly

Ser
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Pro
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Pro

Arg

Gly
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Gly
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225

Thr

Tyr
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Phe

Asn

305

Gln

Pro

Ala

Gly

385

Pro

Phe

Asp

Gly

Thr

Lys

Tyr

His

290

Trp

Val

Leu

Tyr

Asp

370

Ser

Ser

Glu

Arg

Asn

Ser

Gln

Phe

275

Cys

Gly

Lys

Thr

Val

355

Val

Gln

Gln

Leu
435

Trp

Thr

Ile

260

Gly

His

Phe

Glu

Ser

340

Leu

Phe

Ala

Met

Val

420

Met

His

Arg

245

Ser

Tyr

Phe

Arg

Val

325

Thr

Gly

Met

Val

Leu

405

Pro

Asn

Cys

230

Thr

Asn

Ser

Ser

Pro

310

Thr

Val

Ser

Ile

Gly

380

Arg

Phe

Pro

Asp

Trp

Ser

Thr

Pro

295

Lys

Asp

Gln

Ala

Pro

375

Arg

Thr

Leu
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Ala

Thr

Pro

280

Arg

Arg

Asn

Val

His

360

Gln

Ser

Gly

Ser

Ile
440

Gln

Leu

Ser

265

Trp

Leu

Asn

Phe

345

Glu

Tyr

Ser

Asn

Ser

425

Asp

Trp

Pro

250

Gly

Gly

Trp

Asn

Gly

330

Thr

Gly

Gly

Phe

Asn

410

Tyr

Gln
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Leu

235

Thr

Gly

Tyr

Gln

Phe

315

Val

Asp

Cys

Tyr

Tyr

395

Phe

Ala

Tyr
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Tyr

Ser

Phe

Arg

300

Lys

Lys
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Leu

Leu

380

Cys

Gln
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Asp
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Leu

Leu
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Asp
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365

Thr

Leu
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Arg

Asn

Asn

270

Phe

Ile

Phe

Ile

Tyr
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Leu

Glu

Ser

Gln

430

Tyr

Val

His

255

Asp

Asn

Asn

Asn

Ala

335

Gln

Phe

Asn

Tyr

Tyr

415

Ser

Leu

Ile

240

Leu

Asn

Arg

Ile

320

Asn

Leu

Pro

Asp

Phe

400

Glu

Leu

Ser
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Gly
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Thr

Tyr
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Asp
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Lys

Asp
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450

Ala

Pro

Asn

Arg

Gly
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Asn

Gly

Gly

Arg

610

Asp
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Pro
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Gly
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Ser
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Glu

Gly

Glu
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Gly
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Glu

Val
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Met
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Ile
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Pro
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Gly
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Asp
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Gly

475

Thr
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555
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Trp

Met
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Leu

Thr

460

Arg
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Met

Ser

540

Asp

Val

Gln

Gly

Ala

620

Gly

Thr

Asn

Leu
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Val

Trp

Ala
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Leu

Lys

Ala

Ala

Met
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Lys
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Tyr

Thr

Ala

510

Ser
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Val
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590

Val

Ile

Phe

Val
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Phe

Ile

Gln

495

Leu

His

Phe

Met
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Ala

Trp

Pro
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655
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Pro
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Asn

Lys

Gly

Ile
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Met
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Ala
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Lys

Tyr
705

oo

Tyr
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Met
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Asn
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Ile
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Gln
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Pro

Val
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Ser Val
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Asn Pro
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Gly Thr
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Val
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Ala
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Asn
Pro
Thr
Thr
Ser
Ser
Pro

(BE5IE=13)
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Met
Ala
Ser
Thr
Tyr
Ala
Phe
Asn
Gln
Asn
Pro

Ala
Gly
Pro
Phe
Asp
Lys
Val
Gly
Asn
Gly
Glu
Lys
Thr
Tyr
Gly

oo

Ala
Pro
Gly
Thr
Lys
Tyr
His
Trp
Val
Leu
Tyr
Asp
Ser
Ser
Glu
Arg
Thzr
Ala
Pro
Asn
Arg
Gly
Gln
Asn
Gly
Gly

Ser
Val
Asn
Ser
Gln
Phe
Cys
Gly
Lys
Thr
Val

Val
Gln
Gln
Asn
Leu
Ile
Gly
Ser
Ser
Asn
Glu
Gly
Glu
Gln
Gly

Gly
Ala
Trp
Thr
Ile
Gly

Phe
Glu
Ser
Leu

Phe
Ala
Met
Val
Met
Asn
Pro
Tyr
Glu
Ser
Asp
Thr
Glu
Val
Phe

Gly
Asp
His
Arg
Ser
Tyr
Phe
Arg
Val
Thr
Gly
Met
Val
Leu
Pro
Asn
Gly
Ser
Arg
Phe
Leu
Arg
Gly
Glu
Ala
His

Gly
Asn
Cys
Thr
Asn
Ser
Ser
Pro
Thr
Val
Ser

Ile
Gly
Arg
Phe
Pro
Ser
Asn
Gln
Ala
Met
Phe
Arg
Ile
Thr
Gly

Gln
Tyr
Phe
Pro
Ala
Gly
Lys
Asn
Arg

Asn
Leu
His
Gln
Phe
Gln
Arg
Asn
Pro

oo

Gln
Gln
Pro
Ile
Asn
Val
Trp
Val
Ile

Gly
Gly
Ser
Leu
Lys
Ser
Asn
Glu
Gly

Ile
Pro
Pro
Ile
Asp
Val
Pro
Phe
Thr

Leu
Ile
Leu
Lys
Lys
Glu
Glu
Ala
Arg

Glu
Ser
Ala
Thr
Pro
Arg
Arg
Asn
Val
His
Gln
Ser
Gly
Ser
Ile
Gln
Ala
Arg
Pro
Pro
Pro
Asn
Thr
His
Ser
Gly
Ala
Gly
Thr
Asn
Glu
Gln
Asn
Leu

Gly
Gln
Leu
Ser
Trp
Asp
Leu
Asn
Phe
Glu
Tyr
Ser
Asn
Ser
Asp
Asn
Val
Val
Gly
Gly
Leu
Val
Thr
Gln
Ala
Met
Lys
Gly
Pro
Ser
Trp
Tyr
Thr
Thr

(60)

Ala
Trp
Pro
Gly
Gly
Trp
Asn
Gly
Thr
Gly
Gly
Phe
Asn
Tyr
Gln
Gln
Gln
Ser
Ala
Pro
Ser
Asp
Asn
Ser
Gln
Val
Ile
Phe
Val
Phe
Glu
Thr
Glu
Arg

Asp
Leu
Thr
Gly
Tyr
Gln
Phe
Val
Asp
Cys
Tyr
Tyr
Phe
Ala
Tyr
Gln
Gly
Thr
Ser
Ala
Gly
Ala
Pro
Ala
Ala
Trp
Pro
Gly
Pro
Ile
Leu
Ser
Gly
Asn

Gly
Gly
Tyr
Ser
Phe
Arg
Lys
Lys
Ser
Leu

Leu
Cys
Gln
His
Leu
Thr
Arg
Thr
Ser
Met
Ser
Asp
Val
Gln
Gln
Gln
His
Met
Ala
Thr
Gln
Asn
Val
Leu

Val
Asp
Asn
Ser
Asp
Leu
Leu
Thr
Asp
Pro
Thr
Leu
Phe
Ser
Tyr
Leu
Asn
Val
Trp
Ala
Leu
Lys
Ala
Ala
Thr
Asp
Thr
Lys
Asp
Gln
Lys
Tyr
Tyr

Gly
Arg
Asn
Asn
Phe
Tle
Phe
Ile
Tyr
Pro
Leu
Glu
Ser
Gln
Tyr
Lys
Tyr
Thr
Ala
Ser
Ile
Val
Thr
Ala
Gly
Arg
Asp
His
Pro
Tyr
Glu
Tyr
Ser

Ser
Val
His
Asp
Asn
Asn
Asn
Ala
Gln
Phe

Asn
Tyr
Tyr
Ser
Leu
Phe
Ile
Gln
Leu
His
Phe
Met
Glu
Ala
Trp
Asp
Gly
Pro
Pro
Ser
Asn
Lys
Glu
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Ser
Ile
Leu
Asn
Arg
Asn
Ile
Asn
Leu
Pro

Asp
Phe
Glu
Leu
Ser
Ser
Pro
Asn
Asn
Lys
Gly
Ile
Ser
Lys
Val
Val
Asn
Pro
Thr
Thr
Ser
Ser
Pro
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TTGGCCACTCCCTCTCTGCGCGCTCGCTCGCTCACTGAGGCCGCCCGGGCAAAGCCCGGGLGTCGGAELG
ACCTTTGGTCGCCCGGCCTCAGTGAGCGAGCGAGCGCGCAGAGAGGGAGTGGCCAACTCCATCACTAG
GGGTTCCTTACGTACAATTGGGATCCCGGACCGTCGACATTGATTATTGACTAGTTATTAATAGTAATCA
ATTACGGGGTCATTAGTTCATAGCCCATATATGGAGTTCCGCGTTACATAACTTACGGTAAATGGCCCGC
CTGGCTGACCGCCCAACGACCCCCGCCCATTGACGTCAATAATGACGTATGTTCCCATAGTAACGCCAAT
AGGGACTTTCCATTGACGTCAATGGGTGGAGTATTTACGGTAAACTGCCCACTTGGCAGTACATCAAGT
GTATCATATGCCAAGTACGCCCCCTATTGACGTCAATGACGGTAAATGGCCCGCCTGGCATTATGCCCAG
TACATGACCTTATGGGACTTTCCTACTTGGCAGTACATCTACGTATTAGTCATCGCTATTACCATGGTCGA
GGTGAGCCCCACGTTCTGCTTCACTCTCCCCATCTCCCCCCCCTCCCCACCCCCAATTTTGTATTTATTTATT
TTTTAATTATTTTGTGCAGCGATGGGGGCGEGGGEGGGGEGEGEGGEGGGGLGCGLELCCAGGLGGGGELGAEAGE
CGGGGLCGAGGGEGLGGGEGELCGGGECGAGGCGGAGAGGTGCGGCGGCAGCCAATCAGAGLCGGLGLGCLT
CCGAAAGTTTCCTTTTATGGCGAGGCGGCGGCGGCGGCGGCCCTATAAAAAGCGAAGCGCGLCGGLAGGE
GCGGGAGTCGCTGCGCGCTGCCTTCGCCCCGTGCCCCGLCTCCGLCGLCGLCTCGCGLCCGCCCGLCLLGa
CTCTGACTGACCGCGTTACTCCCACAGGTGAGCGGGCGGGACGGCCCTTCTCCTCCGGGCTGTAATTAG
CGCTTGGTTTAATGACGGCTTGTTTCTTTTCTGTGGCTGCGTGAAAGCCTTGAGGGGCTCCGGGAGGGC
CCTTTGTGCGGGGGGAGCGGCTCGGGEGGAETGCGTGCGTGTGTGTGTGCGTGGGGAGCGCCGCGTGCG
GCTCCGCGCTGCCCGGLGGLTGTGAGCGLCTGCGGGLGCGGLGLGGGGLTTTGTGCGCTCCGCAGTGTG
CGCGAGGGGAGCGCGGLLGGGGGELGETGLLCCGLGATGLGGGGGEGGGLTGCCGAGGGGAACAAAGG
CTGCGTGCGGGGTGTGTGCGTGGGGGGGTGAGCAGGGGGTGTGGGCGCGTCGGTCGGGCTGCAACCC
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CCCCTGCACCCCCCTCCCCGAGTTGCTGAGCACGGLCCGGLCTTCGGGTGCGGGGCTCCGTACGGGGCGT
GGCGCGGGGCTCGLCGTGCCGGGCGGGGEEGETGGCGGCAGGTGGGGEGETGCCGGGCEGGGGLGGGGELL
GCCTCGGGCCGGGGAGGGCTCGGGGGAGGGGCGLCGGCGGCCCCCGGAGLCGCCGGCGGLTGTCGAGG
CGCGGCGAGCCGCAGCCATTGCCTTTTATGGTAATCGTGCGAGAGGGCGCAGGGACTTCCTTTGTCCCA
AATCTGTGCGGAGCCGAAATCTGGGAGGCGCCGCCGCACCCCCTCTAGCGGGCGCGGGGLGAAGLGA
TGCGGCGCCGGCAGGAAGGAAATGGGCGGGGAGGGCCTTCGTGCGTCGCCGCGCCGCCGTCCCCTTCT
CCCTCTCCAGCCTCGGGGCTGTCCGCGGGGEGEGEACGGLTGCCTTCGGGGGGGACGGGGECAGGGLGGEGEGE
TTCGGCTTCTGGCGTGTGACCGGCGGCTCTAGAGCCTCTGCTAACCATGTTCATGCCTTCTTCTTTTTCCT
ACAGCTCCTGGGCAACGTGCTGGTTATTGTGCTGTCTCATCATTTTGGCAAAGAATTCTACGTACCACCA
TGAGCATGGGAGCCCCTAGATCTCTGCTGCTGGCTCTTGCTGCTGGACTGGCTGTGGCCAGACCTCCTA
ACATCGTGCTGATCTTCGCCGACGATCTCGGCTATGGCGATCTGGGCTGTTACGGACACCCTAGCAGCA
CCACACCTAACCTGGATCAACTGGCTGCCGGCGGACTGAGATTCACCGATTTCTACGTGCCCGTGTCTCT
GTGCACACCTAGTAGAGCTGCTCTGCTGACAGGCAGACTGCCAGTGCGGATGGGAATGTATCCTGGCGT
GCTGGTTCCTAGCAGTAGAGGCGGACTGCCTCTGGAAGAAGTGACAGTTGCTGAAGTGCTGGCCGCCA
GAGGCTATCTGACTGGAATGGCCGGAAAATGGCACCTCGGAGTTGGACCTGAAGGCGCTTTTCTGCECTC
CTCACCAGGGCTTCCACAGATTTCTGGGCATCCCTTACAGCCACGATCAGGGCCCTTGCCAGAACCTGAC
CTGCTTTCCTCCTGCCACACCTTGTGATGGCGGCTGTGATCAGGGACTCGTGCCTATTCCTCTGCTGGCC
AATCTGAGCGTGGAAGCTCAACCTCCTTGGCTGCCTGGCCTGGAAGCCAGATATATGGCCTTCGCTCAC
GACCTGATGGCCGACGCTCAGAGACAGGACAGACCATTCTTCCTGTACTACGCCAGCCACCACACACAC
TACCCTCAGTTCTCTGGCCAGTCCTTCGCCGAGAGATCTGGCAGAGGCCCTTTTGGCGATAGCCTGATGG
AACTGGATGCCGCCGTGGGAACACTGATGACAGCCATTGGAGATCTGGGCCTGCTGGAAGAGACACTG
GTCATCTTCACCGCCGACAACGGCCCCGAGACAATGAGAATGAGCAGAGGCGGCTGTAGCGGCCTGLT
GAGATGTGGCAAGGGAACAACATACGAAGGCGGCGTCAGAGAGCCTGCTCTGGCTTTTTGGCCTGGAC
ATATTGCCCCTGGCGTGACACACGAACTGGCCTCTTCTCTGGATCTGCTGCCTACACTGGCETGCETTTGGC
TGGCGCTCCTCTGCCTAATGTGACCCTGGATGGCTTCGATCTGTCTCCACTGCTGCTCGGAACAGGCAAG
AGCCCTAGACAGAGCCTGTTCTTCTACCCTAGCTACCCCGATGAAGTGCGGGGAGTGTTTGCCGTGCGE
ACAGGCAAGTACAAGGCCCACTTTTTTACCCAAGGCAGCGCCCACAGCGATACCACAGCTGATCCTGCTT
GTCACGCCTCTAGCAGCCTGACAGCTCATGAACCACCTCTGCTGTACGACCTGTCTAAGGACCCCGGCGA
GAACTATAATCTGCTTGGCGGAGTTGCCGGCGCTACACCTGAAGTTCTGCAGGCTCTGAAACAGCTCCA
GCTGCTGAAAGCCCAGCTGGACGCTGCTGTGACATTTGGACCTTCTCAGGTGGCAAGAGGCGAGGACC
CTGCTCTGCAGATTTGTTGTCACCCTGGCTGTACCCCTAGACCTGCCTGCTGTCACTGTCCTGATCCTCAC
GCTTGAGATTAATCAACCTCTGGATTACAAAATTTGTGAAAGATTGACTGGTATTCTTAACTATGTTGCTC
CTTTTACGCTATGTGGATACGCTGCTTTAATGCCTTTGTATCATGCTATTGCTTCCCGTATGGCTTTCATTT
TCTCCTCCTTGTATAAATCCTGGTTGCTGTCTCTTTATGAGGAGTTGTGGCCCGTTGTCAGGCAACGTGG
CGTGGTGTGCACTGTGTTTGCTGACGCAACCCCCACTGGTTGGGGCATTGCCACCACCTGTCAGCTCCTT
TCCGGGACTTTCGCTTTCCCCCTCCCTATTGCCACGGCGGAACTCATCGCCGCCTGCCTTGCCCGCTGCTG
GACAGGGGCTCGGCTGTTGGGCACTGACAATTCCGTGGTGTTGTCGGGGAAATCATCGTCCTTTCCTTG
GCTGCTCGCCTGTGTTGCCACCTGGATTCTGCGCGGGACGTCCTTCTGCTACGTCCCTTCGGCCCTCAATC
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CAGCGGACCTTCCTTCCCGCGGCLTGCTGCCGGCTCTGCGGCCTCTTCCGCGTCTTCGCCTTCGCCCTCAG
ACGAGTCGGATCTCCCTTTGGGCCGCCTCCCCGCCTGATCCTGTGCCTTCTAGTTGCCAGCCATCTGTTGT
TTGCCCCTCCCCCGTGCCTTCCTTGACCCTGGAAGGTGCCACTCCCACTGTCCTTTCCTAATAAAATGAGG
AAATTGCATCGCATTGTCTGAGTAGGTGTCATTCTATTCTGGGGGGTGGGGTGGGGCAGGACAGCAAG
GGGGAGGATTGGGAAGACAATAGCAGGCATGCTCGAAATTAGGAACCCCTAGTGATGGAGTTGGCCAC
TCCCTCTCTGCGCGCTCGCTCGCTCACTGAGGCCGCCCGGGCAAAGCCCGGGCGTCGGGCGACCTTTGG
TCGCCCGGCCTCAGTGAGCGAGCGAGCGCGCAGAGAGGGAGTGGCCAA (BR5IE&S16)
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Intematianal application Na.

INTERNATIONAL SEARCH REPORT

PCT/US2023/067013

Box No. | Nucleotide and/or amine acid sequence(s} (Continuation of itern 1.c of the first sheef)

1. Wilh regard 1o any nuclectide and/or aming acid sequence disclosed in the intemalional application, the intermational search was
carried out on the basis of a sequence listing:

a. forming part of the intemational application as filed.

b. D fumished subsequent to the international filing daie for the purpeses of international search {Rule 13#er1{g}).

accompanied by a statement to the effect that the seguence lisling does not go beyond the disclosure in the
international application as filed,

2. With regard to any nucleolide and/or aming acid sequence disclosed in the international application, this report has been
established 1o the extent that a meaningiul search could be carried out without a WIPQ Standard 8T .26 compliant
sequence listing.

a. Additional comments:

Form PCTASA/210 {continuation of first sheet (1} (July 2022}
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International & plicaagozn;}odsﬂna
INTERNATIONAL SEARCH REPORT Fer/os

Box No. 1 Observations where certain claims were found unsearchable {Continuation of item 2 of first sheet)

This international search report has not been established in respedt of certain daims under Aricle 17{2){a) for the fallowing reasons:

1 D Claims Nos.:

because they relale to subject matier not required 1o be searched by this Authority, namely:

2. l:l Claims Nos.:

because they relale to parts of the intemational application that do not comply with the prescribed requirements to such
an extent that ne meaningful International search can be carrled out, specifically:

8 [ | claims Nes:

because they are dependent olaims and are not drafted in ascordance with the second and thirg semences of Rule 6.4(a).

Box Ho. Il Observations where unlty of Inventlon Is lacking {Gontlnuation of kem 3 of {lrst sheet)

This International Searching Authority found multiple inverttions in this international application, as follows:

see additional sheet

1. As all required additional search fees were timely paid by the applicant, this internafional search report covers all searchable
claims.

2. l:‘ As all searchable daims could be searshed withaut effort justitying an addilional fees, this Authority did nat invite payment of
additional fees.

3 As only scme of the required additional search fees were timely paid by the applicani, this internationzl search repart cavers
only those claims for which fees werg paid, spacifically claims Nos -

4, S] Mo required edditional search fees were timely paid Dy the applicani. Conseguently, this intemational search reportis
restricted 1o the invention first mentioned in the claims;; it is covered by daims Nos.:

1-25, 33-419

Remark on Protest The additicnal search fees were accompanied by the applicant's protesi and, where applicable, the
payment of a prolest fee.
The additional search fees wera accompaniad by the applicant's protesi bul the applicable protest
fee was not paid within the: time limit specified inthe invitation.

I:l No protest accompanied the payment of additional search fees.

Form PCTASA/210 {continuation of first sheet {2)) (April 2005)
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INTERNATIONAL SEARCH REFORT

JP 2025-521111 A 2025.7.8

Irtermational application Ne

PCT/US2023/067013

A. CLASSIFICATION OF SUBJECT MATTER
INV. Cl2N9/16 AB1K38/00

ADD.

C12N15/864

According te International Peient G 1 {IPG) er to both natienel clasaification and 1P

B. FIELDS SEARCHED

Minimumn documentation searched (clazsification aystem followed by classification symbola)
Cl2N A61lK CO7K

Documantation searched other than minimum documentation te the extent that such documents are included in the fislds ssarched

Electronic data base consulted during the international agarch {name of data baae and, whers practicable, scarch lems uaed)

EPO-Internal

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* | Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
¥ WO 2020/227166 Al (UNIV PEMNSYLWANIA [US]) 1-25,
12 November 2020 (2020-11-12) 33-49
Sae opinion for details
¥ WO 20217102234 Al (CHILDRENS HOSPITAL 1-25,
PHILADELPHIA [US]]) 33-49
27 May 2021 (2021-05-27)
Sema opinion for details
Y WO 2020/251954 Al (HOMOLOGY MEDICINES INC 1-25,
[U8]) 17 December 2020 (2020-12-17) 33-49

thae whole documaent

l:' Further documents are listad In the continuation of Box C.

|;| See patent family annax.

* Special categories of cited documents

"T" later document published afler the international filing dats or priori
daie and ot in conflicl with the application but cited ta understan
the principle or theory underlying the invenrtion

“A" dacument defining the general state aof the art which is not considered
ta be of particular relevance

"E" eardier applicalion or patert but published on or after the international w0
fillng date

A" documant which may throw daubts on priorty elaimis) or which s
cited to establiah the publication date of anclher citation or ather -
special reasan (as specifiad)

"C" document referring to an oral disclosure, use, exhibition or other

"P" document published ggw the international filing dake but later than

the prionty date clai *&" document member of tha same patent family

document of particular relavance;; the claimed invention cannot ba
considered navel or cannol be considered to involve an invertive
step when thedocument |z taken alone

document of particular relevance;; the claimed Invention cannot be
conaidered to involve an inventive step when the document is
combined with ans or more other such documents, such combinafion

means being obvious te a person shilled in the ar

Date of the actual completion of the intemational search

1l September 2023

Date of mailing of the international search report

02/11/2023

Name and malling address of the ISA/
European Patent Office, P.B. 5818 Patentlaan 2
NL - 2280 HY Rijswijk
Tal. (+31-70) 340-2040,
Fax: (+31-70} 340-3018

Authorlzed officer

Landreé, Julien

Form PCTASA21¢ (second sheed) (Api 2005)
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INTERNATIONAL SEARCH REFORT N -
Irtermational application Ne
Inarmatoh oh patent Tamiy members
PCT/US2023/067013
Palent document Publication Patent family Publication

dited in search report date memberi(s) date

WO 2020227166 al 12-11-2020 AR 118850 al 03-11-2021
AU 2020270421 Al 18-11-2021
BR 112021021%08 A2 01-02-2022
ChA 3135538 Al 12-11-2020
CL 2021002881 Al 29-07-2022
CN 114072129 A 18-02-2022
<o 2021016323 a2 10-12-2021
EP 3962454 Al 09-03-2022
IL 287715 A 01-12-2021
JP 2022531861 A 12-07-2022
ER 20220020261 A 18-02-2022
PE 20220930 Al 31-05-2022
836 11202111867 & 29-11-2021
™ 202108760 & 01-03-2021
us 2022228170 21 21-07-2022
WO 2020227166 Al 12-11-2020

WO 20211022324 Al 27-05-2021 AU 2020388404 Al 09-06-2022
BR 112022009864 A2 02-08-2022
CA 3159113 2l 27-05-2021
CN 115023242 & 06-09-2022
co 2022008507 A2 08-07-2022
EP 4061427 Al 28-05-2022
IL 293140 A 01-07-2022
JP 2023503455 A 30-01-2023
ER. 20220116459 A 23-08-2022
WO 2021102234 Al 27-05-2021

WO 2020251854 al 17-12-2020 AU 2020292256 &l 06-01-2022
BR 112021024855 A2 03-05-2022
Ch 3142932 Al 17-12-2020
CL 2021003295 Al 23-09-2022
N 114502575 A 13-05-2022
Cco 2021016797 A2 17-01-2022
EP 3980447 Al 13-04-2022
IL 288863 A 01-02-202Z
JP 2022536338 A 15-08-2022
ER 20220035107 & 21-03-2022
PE 20220233 &1 07-02-2022
TW 202112807 & 01-04-2021
us 2022204991 Al 30-06-2022
wWo 2020251954 Al 17-12-2020

Form PCTASA/21¢ {patert famlily annex) [Aprl 2005)
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Iniemational Application Na. PCT/us2023 /067013

FURTHER INFORMATION CONTINUED FROM PCT/ISA/ 210

Thi= Internaticnal Searching Authority found multiple {(groups of)
inventions in thig intermnational application, as follows:

1, clapimg: 1-25, 33-49
AAVY capsid comprising SEQ. ID. No. 10, wvectors composition,

kit and methods thereof,

2. oclaim: 26

Plasmid of SEQ. ID, Ho. 3

3. elaimg: 27-32

ARSA of SEQ. ID. Ho. 2, vectorsand methods thereof.
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