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Chimeric guide RNA for Cas9 homolog 2

Chimeric guide RNA for Cas9 homolog 4

FIG. 8A
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Chimeric guide RNA for Cas9 homolog 6

FIG. 8B
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Chimeric guide RNA for Cas9 homolog 7

Chimeric guide RNA for Cas9 homolog 8

FIG. 8C
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Chimeric guide RNA for Cas9 homolog 10
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Chimeric guide RNA for Cas9 homolog 12

Chimeric guide RNA for Cas9 homolog 13
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Chimeric guide RNA for Cas9 homolog 14

FIG. 8F
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Chimeric guide RNA for Cas9 homolog 15

Chimeric guide RNA for Cas9 homolog 16

FIG. 8G
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Chimeric guide RNA for Cas9 homolog 17
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Chimeric guide RNA for Cas9 homolog 19

FIG. 8l
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Chimeric guide RNA for Cas9 homolog 23

FIG. 8J

SUBSTITUTE SHEET (RULE 26)



WO 2014/093635 PCT/US2013/074691
30/119

FIG. 9A

human codon optimized Cas9 sequences

#2
ACCGGTGCCACCATGTACCCATACGATGTTCCAGATTACGCTTCGCCGAAGAAAAAGCGCAAGGTCGAAGCGTCCATGACTCAG
AGCGAGCGACGATTTTCTTGCAGCATTGGCATTGACATGGGGGCTAAGTACACTGGGGTGTTCTACGCACTGTTCGACCGGGAG
GAACTGCCCACAAACCTGAACAGCAAGGCCATGACCCTGGTCATGCCTGAGACAGGGCCAAGATACGTGCAGGCACAGAGAACT
GCCGTCAGACACAGGCTGCGCGGACAGAAGAGATATACCCTGGCTAGGAAACTGGCATTTCTGGTGGTCGACGATATGATCAAG
AAACAGGAAAAGAGGCTGACTGATGAGGAATGGAAACGAGGACGGGAGGCCCTGTCCGGCCTGCTGAAGCGGAGAGGGTACTCT
CGGCCCAACGCTGACGGCGAAGATCTGACCCCTCTGGAGAATGTGAGAGCAGACGTGTTCGCCGCTCATCCTGCCTTCAGCACA
TATTTTTCCGAAGTGCGCTCTCTGGCTGAGCAGTGGGAGGAGTTCACCGCAAACATCAGCAATGTCGAGAAGTTTCTGGGCGAC
CCAAACATCCCCGCCGATAAAGAGTTCATTGAATTTGCCGTGGCTGAAGGGCTGATTGACAAGACCGAGAAGAAAGCCTACCAG
TCAGCTCTGAGCACCCTGAGGGCAAACGCCAATGTGCTGACAGGACTGCGGCAGATGGGCCACAAGCCTAGATCAGAATATTTT
AAAGCAATCGAGGCCGACCTGAAGAAAGATAGCCGCCTGGCCAAGATTAACGAAGCATTCGGAGGAGCAGAGCGCCTGGCTCGA
CTGCTGGGAAACCTGTCCAATCTGCAGCTGCGGGCAGAAAGATGGTACTTCAATGCCCCCGACATCATGAAGGATAGGGGCTGG
GAGCCTGATCGCTTCAAGAAAACACTGGTGCGGGCTTTTAAGTTCTTTCACCCAGCAAAGGACCAGAACAAACAGCATCTGGAA
CTGATCAAACAGATTGAGAACAGCGAAGATATCATTGAGACTCTGTGCACCCTGGACCCAAACAGAACCATCCCCCCTTACGAG
GATCAGAACAATAGGCGCCCACCCCTGGACCAGACTCTGCTGCTGAGTCCCGAAAAGCTGACCCGGCAGTATGGCGAGATCTGG
AAAACATGGAGCGCCAGACTGACCTCCGCTGAACCCACACTGGCACCTGCAGCCGAGATTCTGGAAAGATCTACCGACAGGAAG
AGTCGCGTGGCAGTCAACGGACACGAGCCACTGCCTACACTGGCTTACCAGCTGAGTTATGCACTGCAGAGAGCCTTCGACAGG
TCAAAAGCCCTGGATCCATATGCTCTGAGGGCACTGGCTGCAGGCTCAAAAAGCAATAAGCTGACATCCGCCCGCACTGCTCTG
GAGAACTGCATCGGAGGCCAGAATGTGAAAACCTTCCTGGACTGTGCCCGACGGTACTATCGGGAAGCAGACGATGCCAAAGTC
GGGCTGTGGTTCGACAACGCCGATGGACTGCTGGAGAGATCTGACCTGCATCCTCCAATGAAGAAAAAGATCCTGCCCCTGCTG
GTGGCCAATATTCTGCAGACAGATGAAACCACAGGCCAGAAGT TTCTGGACGAGATCTGGCGAAAACAGATTAAGGGGCGGGAA
ACTGTGGCTAGCCGATGTGCACGGATCGAGACAGTGCGGAAATCCTTCGGGGGAGGCTTTAACATTGCCTACAATACCGCTCAG
TATAGGGAGGTGAACAAGCTGCCCCGCAATGCCCAGGATAAAGAACTGCTGACAATCAGAGATAGGGTGGCTGAGACTGCAGAC
TTCATTGCCGCTAACCTGGGGCTGTCTGACGAGCAGAAAAGAAAGTTCGCCAATCCTTTTAGTCTGGCTCAGTTCTACACCCTG
ATCGAGACAGAAGTGTCCGGATTTTCTGCAACTACCCTGGCCGTCCACCTGGAGAACGCCTGGAGGATGACAATCAAGGATGCT
GTGATTAATGGGGAAACTGTCAGAGCAGCACAGTGCAGCAGGCTGCCTGCAGAGACAGCTCGCCCATTCGATGGACTGGTGAGA
AGGCTGGTCGACAGACAGGCTTGGGAGATCGCAAAGAGGGTGTCAACTGACATTCAGAGCAAAGTCGATTTCTCCAACGGCATC
GTGGACGTCAGCATTTTTGTGGAGGAAAATAAGTTCGAGTTTTCCGCATCTGTGGCCGATCTGAAAAAGAACAAACGGGTCAAA
GACAAGATGCTGTCCGAGGCCGAAAAGCTGGAAACCAGATGGCTGATCAAAAATGAGCGGATCAAGAAGGCCAGCCGGGGAACT
TGTCCCTACACCGGCGATAGGCTGGCTGAGGGGGGAGAAATCGACCACATTCTGCCCCGAAGCCTGATCAAGGATGCCCGGGGA
ATTGTGTTTAACGCTGAGCCTAATCTGATCTATGCAAGCTCCCGCGGCAACCAGCTGAAAAAGAATCAGCGATACAGTCTGTCA
GATCTGAAGGCCAACTATCGGAATGAGATCTTCAAAACTAGCAACATCGCTGCAATTACCGCCGAGATTGAGGACGTGGTCACT
AAGCTGCAGCAGACCCATAGACTGAAATTCTTTGATCTGCTGAATGAGCACGAACAGGACTGCGTGCGGCACGCCCTGTTCCTG
GACGATGGCAGCGAAGCTCGCGACGCAGTGCTGGAGCTGCTGGCAACACAGCGCCGAACTCGCGTCAACGGGACACAGATCTGG
ATGATTAAGAACCTGGCCAACAAGATCCGAGAGGAACTGCAGAATTGGTGTAAGACAACTAACAATAGACTGCACTTTCAGGCC
GCTGCAACTAACGTGTCCGATGCAAAGAATCTGAGGCTGAAACTGGCCCAGAACCAGCCCGACTTCGAGAAGCCAGATATCCAG
CCCATTGCCAGCCATTCCATCGACGCCCTGTGCTCTTTCGCTGTGGGGAGTGCTGACGCAGAACGCGATCAGAATGGATTTGAC
TACCTGGATGGCAAGACCGTGCTGGGACTGTATCCACAGAGCTGTGAGGTCATTCACCTGCAGGCCAAGCCCCAGGAGGAAAAA
AGTCATTTCGATTCAGTGGCTATCTTTAAGGAAGGCATCTACGCAGAGCAGTTCCTGCCTATCTTTACCCTGAACGAAAAGATC
TGGATTGGATATGAGACACTGAATGCCAAAGGCGAAAGATGCGGGGCTATTGAGGTGAGT GGCAAACAGCCAAAGGAGCTGCTG
GAAATGCTGGCCCCCTTCTTTAACAAGCCTGTGGGCGACCTGTCAGCCCACGCTACTTACCGGATCCTGAAAAAGCCTGCATAT
GAGTTTCTGGCAAAGGCAGCTCTGCAGCCACTGAGCGCAGAGGAAAAAAGACTGGCAGCCCTGCTGGATGCTCTGCGCTACTGT
ACCAGTCGAAAGTCACTGATGAGCCTGTTCATGGCTGCAAACGGGAAATCCCTGAAAAAGCGGGAGGACGTGCTGAAACCCAAG
CTGTTCCAGCTGAAGGTCGAGCTGAAAGGCGAAAAGAGCTTCAAGCTGAACGGGAGCCTGACCCTGCCTGTGAAGCAGGACTGG
CTGAGAATCTGCGATAGCCCAGAACTGGCAGACGCCTTTGGCAAACCCTGTTCCGCCGATGAGCTGACATCTAAGCTGGCTCGC
ATTTGGAAACGACCTGTGATGCGGGATCTGGCTCATGCACCAGTCCGGAGAGAGTTCAGCCTGCCCGCAATCGACAACCCAAGT
GGAGGGTTCAGGATTAGGCGCACCAACCTGTTTGGCAATGAGCTGTACCAGGTGCACGCCATCAACGCTAAAAAGTATCGCGGC
TTCGCCTCCGCTGGGTCTAATGTCGACTGGTCCAAGGGGATCCTGTT TAACGAGCTGCAGCATGAAAAT CTGACCGAGTGCGGA
GGCAGGTTCATTACAAGCGCCGATGTGACTCCTATGTCCGAATGGCGCAAGGTGGTCGCAGAGGACAACCTGTCTATCTGGATT
GCTCCAGGGACAGAAGGACGACGGTACGTGAGGGTCGAGACAACATTCATCCAGGCCAGTCACTGGTTTGAACAGTCAGTGGAG
AATTGGGCCATTACTAGTCCTCTGTCACTGCCAGCTTCCTTCAAGGTGGACAAACCAGCTGAGTTTCAGAAGGCAGTCGGAACC
GAGCTGTCAGAACTGCTGGGCCAGCCCAGGAGCGAAAT CTTCATTGAGAACGTGGGCAATGCCAAGCATATCCGCTTTTGGTAC
ATTGTGGTGAGCAGCAACAAAAAGATGAACGAGTCTTACAACAATGTGTCTAAGAGTTAAGAATTC

#4

ACCGGTGCCACCATGTACCCATACGATGTTCCAGATTACGCTTCGCCGAAGAAAAAGCGCAAGGTCGAAGCGTCCATGAAAAAA
GAAATCAAAGACTACTTCCTGGGGCTGGATGTGGGGACTGGGAGCGTGGGGTGGGCTGTGACCGATACTGACTACAAACTGCTG
AAGGCTAACCGAAAAGACCTGTGGGGCATGAGATGCTTCGAGACAGCCGAAACTGCTGAGGTGCGGAGACTGCACAGGGGAGCC
AGGCGCCGAATCGAGCGGAGAAAGAAACGCATTAAGCT GCTGCAGGAGCTGTTCTCTCAGGAAATCGCCAAAACCGATGAGGGC
TTCTTTCAGAGAATGAAGGAAAGCCCCTTTTACGCTGAGGACAAAACAATCCTGCAGGAAAACACTCTGTTCAATGACAAGGAT
TTTGCTGATAAGACTTACCACAAAGCATATCCTACCATTAATCATCTGATCAAGGCTTGGATTGAGAACAAGGTGAAACCAGAC
CCCCGACTGCTGTACCTGGCATGTCACAACATCATTAAGAAAAGGGGACATTTCCTGTTTGAAGGCGACTTCGATTCAGAGAAT
CAGTTTGATACCAGCATCCAGGCACTGTTCGAGTATCTGCGCGAGGACATGGAGGTGGACATCGATGCCGACAGCCAGAAGGTC
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FIG. 9B

AAAGAGATTCTGAAGGATAGCTCCCTGAAGAACTCTGAAAAACAGAGTCGGCTGAATAAGATCCTGGGGCTGAAGCCTTCCGAC
AAACAGAAGAAAGCCATCACAAACCTGATTTCTGGAAACAAGATCAATTTCGCCGATCTGTACGACAATCCAGATCTGAAGGAC
GCTGAGAAAAACTCAATCAGCTTCTCCAAGGACGATTTTGATGCACTGAGTGACGATCTGGCCTCAATTCTGGGCGACAGCTTT
GAACTGCTGCTGAAGGCCAAAGCTGTCTATAACTGCTCTGTGCTGAGTAAGGTCATCGGGGACGAGCAGTACCTGAGCTTCGCC
AAGGTGAAAATCTACGAAAAGCACAAAACCGATCTGACAAAGCTGAAAAACGTGATCAAGAAACATTTCCCCAAGGACTACAAG
AAGGTCTTTGGATACAACAAGAACGAGAAAAACAACAACAATTACTCCGGCTATGTGGGAGTCTGTAAGACCAAGAGTAAGAAA
CTGATCATTAACAACTCAGTCAACCAGGAAGATTTCTACAAGTTTCTGAAAACTATCCTGTCAGCCAAGAGCGAGATCAAGGAA
GTGAATGACATCCTGACCGAGATTGAAACTGGCACCTTTCTGCCAAAGCAGATCTCTAAAAGTAACGCAGAGATTCCCTATCAG
CTGAGGAAAATGGAGCTGGAAAAGATCCTGTCCAATGCCGAAAAGCACTTCTCTTTTCTGAAGCAGAAAGACGAAAAAGGACTG
TCACATAGCGAGAAGATCATTATGCTGCTGACCTTCAAGATCCCTTACTATATTGGCCCAATCAACGATAATCACAAGAAATTC
TTTCCCGACAGATGCTGGGTGGTCAAGAAAGAGAAATCCCCTTCTGGCAAGACCACACCATGGAACTTCTTTGATCATATCGAC
AAGGAAAAAACAGCAGAGGCCTTCATTACTTCTAGGACCAATTTTTGCACTTACCTGGTGGGAGAGAGCGTCCTGCCTAAGTCT
AGTCTGCTGTACTCCGAATATACCGTGCTGAACGAGATCAACAATCTGCAGATCATTATCGATGGCAAGAATATTTGTGACATC
AAGCTGAAACAGAAGATCTACGAGGACCTGTTCAAGAAGTACAAGAAAATTACCCAGAAGCAGATCAGCACCTTCATCAAGCAC
GAAGGCATCTGCAACAAAACCGATGAAGTGATCATCCTGGGGATTGACAAGGAATGTACATCAAGCCTGAAAAGCTACATCGAG
CTGAAAAACATTTTCGGCAAGCAGGTGGATGAGATCTCCACTAAGAATATGCTGGAGGAAATTATCAGATGGGCTACCATCTAC
GACGAGGGGGAAGGAAAGACCATCCTGAAAACAAAGAT CAAGGCAGAATACGGAAAGTATTGCTCCGACGAGCAGATTAAGAAA
ATCCTGAACCTGAAGTTCTCCGGCTGGGGGCGACTGTCTCGGAAATTTCTGGAGACAGTGACTAGTGAAATGCCCGGCTTCTCA
GAACCTGTCAATATTATCACCGCCATGAGGGAGACACAGAACAATCTGATGGAGCTGCTGTCCTCTGAGTTCACCTTCACCGAG
AACATTAAGAAAATCAATTCTGGATTCGAAGATGCCGAGAAGCAGTTTAGTTACGACGGCCTGGTGAAACCACTGTTTCTGAGT
CCCTCAGTCAAGAAAATGCTGTGGCAGACCCTGAAGCTGGTGAAAGAGATTAGCCATATCACACAGGCCCCCCCTAAGAAAATT
TTCATCGAAATGGCAAAGGGGGCCGAGCTGGAACCTGCTCGGACTAAGACCAGACTGAAAATCCTGCAGGATCTGTATAACAAT
TGTAAGAACGATGCTGACGCCTTCAGCTCAGAGATCAAAGACCTGAGCGGAAAGATTGAGAACGAAGATAATCTGAGGCTGCGC
TCCGACAAGCTGTACCTGTACTATACTCAGCTGGGGAAATGCATGTATTGTGGAAAGCCAATTGAGATCGGCCACGTGTTCGAT
ACCTCAAACTACGATATTGACCATATCTATCCCCAGAGCAAGATCAAAGACGATAGCATTTCCAATCGGGTGCTGGTCTGCAGC
TCCTGTAACAAGAACAAGGAGGACAAGTACCCACTGAAATCAGAGATCCAGAGCAAGCAGCGCGGCTTCTGGAACTTTCTGCAG
CGAAACAATTTCATTTCTCTGGAGAAGCTGAATAGACTGACAAGGGCCACTCCAATCAGTGACGATGAGACAGCCAAGTTTATT
GCTAGGCAGCTGGTGGAAACTCGCCAGGCTACCAAGGTGGCCGCTAAAGTCCTGGAAAAGATGTTCCCCGAGACAAAAATCGTG
TACAGCAAGGCCGAGACTGTCTCCATGTTCCGGAACAAGTTTGATATCGTGAAGTGCAGAGAAATTAACGATTT TCACCATGCT
CACGACGCATACCTGAATATCGTGGTCGGCAACGTGTATAATACCAAGTTCACAAACAATCCTTGGAACTTTATCAAGGAGAAA
AGAGATAATCCAAAGATTGCTGACACCTACAACTACTATAAGGTGTTCGATTATGACGTCAAAAGGAACAATATCACAGCATGG
GAGAAGGGGAAAACTATTATCACCGTGAAAGACATGCTGAAGAGAAACACACCAATCTACACTAGGCAGGCAGCCTGTAAGAAA
GGGGAGCTGTTCAATCAGACCATTATGAAGAAAGGACTGGGCCAGCACCCCCTGAAGAAAGAAGGACCTTTTTCCAATATCTCT
AAATACGGCGGGTATAACAAGGTGAGCGCTGCATACTATACACTGATTGAGTATGAGGAAAAGGGCAACAAAATCCGCTCCCTG
GAAACTATTCCCCTGTACCTGGTGAAAGATATCCAGAAGGATCAGGACGTCCTGAAGTCTTATCTGACAGACCTGCTGGGGAAG
AAAGAGTTCAAGATCCTGGTGCCCAAGATCAAGATCAACAGCCTGCTGAAGATCAATGGGTTTCCTTGCCATATTACAGGAAAA
ACTAACGATAGTTTCCTGCTGCGCCCTGCCGTGCAGTTTTGCTGTTCAAACAATGAGGTCCTGTACTTCAAGAAAATTATCCGG
TTTTCCGAAATCCGCTCTCAGCGAGAGAAGATCGGGAAAACAATTAGCCCATACGAGGACCTGAGCTTCCGGTCATATATCAAG
GAGAACCTGTGGAAGAAAACTAAGAACGATGAAATCGGAGAGAAGGAATTTTACGACCTGCTGCAGAAGAAAAACCTGGAGATC
TATGATATGCTGCTGACTAAGCACAAAGACACCATCTACAAGAAACGCCCTAATTCTGCCACCATTGATATCCTGGTGAAGGGG
AAAGAGAAGTTCAAAAGCCTGATTATCGAAAACCAGTTTGAAGTGATCCTGGAGATCCTGAAGCTGTTTTCTGCAACACGGAAT
GTCAGTGACCTGCAGCATATCGGAGGCAGCAAGTACTCCGGCGTGGCCAAAATCGGGAACAAGATCTCTAGTCTGGATAACTGT
ATCCTGATCTATCAGTCCATCACCGGCATCTTCGAGAAACGGATCGACCTGCTGAAGGTGTAAGAATTC

#5

ACCGGTGCCACCATGTACCCATACGATGTTCCAGATTACGCTTCGCCGAAGAAAAAGCGCAAGGTCGAAGCGTCCATGACCAAG
GAGTATTACCTGGGGCTGGATGTGGGGACCAATTCCGTGGGATGGGCAGTGACCGATTCTCAGTACAACCTGTGCAAGTTTAAG
AAAAAGGATATGTGGGGCATCCGGCTGTTCGAAAGCGCCAACACAGCAAAGGACCGGAGACTGCAGAGAGGGAATAGGCGCCGA
CTGGAGCGGAAAAAGCAGAGAATTGATCTGCTGCAGGAAATCTTCTCCCCAGAGATCTGCAAGATTGACCCCACTTTCTTTATC
CGACTGAACGAATCCCGGCTGCACCTGGAGGACAAGTCTAACGATTTCAAATACCCACTGTTTATTGAGAAGGACTATTCTGAT
ATCGAGTACTATAAAGAGTTCCCCACCATTTTTCACCTGAGGAAGCATCTGATCGAGAGTGAGGAAAAACAGGATATCCGGCTG
ATCTACCTGGCCCTGCACAACATCATTAAGACCCGAGGACATTTTCTGATTGACGGCGATCTGCAGAGCGCCAAGCAGCTGAGG
CCCATCCTGGATACATTCCTGCTGTCCCTGCAGGAGGAACAGAACCTGTCAGTGAGCCTGTCCGAAAAT CAGAAGGACGAGTAT
GAGGAAATTCTGAAAAACCGCAGCATCGCCAAGTCCGAAAAAGTGAAAAAGCTGAAGAATCTGTTTGAGATCTCAGACGAGCTG
GAAAAAGAGGAGAAGAAGGCCCAGAGCGCCGTGATCGAGAACTTCTGCAAGTTTATCGTGGGAAATAAGGGCGATGTCTGTAAA
TTCCTGCGGGTGTCTAAGGAGGAACTGGAGATTGACTCTTTCAGT TTTTCAGAGGGCAAGTACGAGGACGACATCGTGAAAAAC
CTGGAGGAAAAAGTGCCTGAAAAGGTCTACCTGTTTGAGCAGATGAAGGCAATGTATGATTGGAATATTCTGGTCGACATCCTG
GAAACCGAGGAATACATCAGCTTCGCCAAAGTGAAGCAGTATGAGAAACACAAGACTAACCTGCGGCTGCTGAGAGACATCATT
CTGAAATACTGCACCAAGGATGAGTATAATCGGATGTT TAACGACGAGAAGGAAGCTGGCAGCTACACCGCATATGTGGGGAAA
CTGAAAAAGAACAACAAGAAGTACTGGATCGAGAAAAAGAGAAATCCCGAGGAGTTCTACAAATCCCTGGGCAAGCTGCTGGAT
AAAATTGAGCCTCTGAAGGAGGACCTGGAAGTGCTGACTATGATGATCGAGGAGTGTAAGAACCACACCCTGCTGCCAATTCAG
AAAAATAAGGACAACGGCGTGATCCCCCACCAGGTGCATGAGGTCGAACTGAAAAAGATCCTGGAAAATGCCAAAAAGTACTAT
TCCTTCCTGACCGAGACAGACAAGGATGGGTACTCAGTGGTCCAGAAAATCGAGAGCATTTTCAGGTTTCGCATCCCCTACTAT
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GTGGGGCCTCTGAGTACCCGGCACCAGGAAAAGGGATCAAACGTGTGGATGGTCAGAAAACCTGGCAGGGAGGATCGCATCTAC
CCATGGAATATGGAGGAAATCATTGACTTTGAGAAGAGCAACGAAAATTTCATTACACGGATGACTAACAAATGTACATATCTG
ATCGGGGAAGATGTCCTGCCCAAGCATTCTCTGCTGTACAGTAAATATATGGTGCTGAATGAGCTGAACAATGTGAAGGTCAGA
GGAAAAAAGCTGCCTACATCTCTGAAACAGAAGGTGTTCGAGGACCTGTTTGAAAACAAATCCAAAGTGACTGGAAAGAATCTG
CTGGAGTACCTGCAGATCCAGGACAAAGATATCCAGATTGACGATCTGTCTGGCTTCGACAAGGACTTCAAGACCAGCCTGAAG
AGCTATCTGGACTTCAAAAAGCAGATTTTTGGGGAGGAAATCGAGAAGGAAAGCATTCAGAACATGATCGAAGATATCATTAAG
TGGATCACCATCTACGGCAATGACAAGGAGATGCTGAAACGAGTGATTCGGGCTAATTATAGCAACCAGCTGACAGAGGAACAG
ATGAAAAAGATCACTGGATTTCAGTACAGTGGCTGGGGGAACTTCTCAAAGATGTTTCTGAAAGGGATCAGCGGATCCGACGTG
AGCACCGGCGAAACATTCGACATCATTACCGCAATGTGGGAGACAGACAACAATCTGATGCAGATCCTGTCAAAAAAGTTCACC
TTTATGGACAACGTCGAGGACTTCAACAGCGGCAAGGTCGGGAAAATCGACAAGATTACTTACGATAGCACCGTGAAGGAAATG
TTCCTGTCCCCTGAGAACAAAAGGGCCGTCTGGCAGACCATTCAGGTGGCTGAGGAGATCAAGAAAGTGATGGGCTGCGAGCCA
AAAAAGATCTTTATTGAAATGGCACGGGGCGGGGAGAAGGTGAAAAAGAGGACAAAATCTCGCAAGGCCCAGCTGCTGGAGCTG
TACGCCGCTTGCGAGGAAGATTGTAGAGAACTGATCAAGGAGATTGAGGACCGGGACGAGAGGGACTTCAATAGCATGAAGCTG
TTTCTGTACTATACCCAGTTCGGGAAATGTATGTATTCCGGCGACGACATCGATATTAACGAGCTGATTCGCGGCAATTCTAAG
TGGGACCGAGATCACATCTACCCCCAGAGCAAAATTAAGGACGATTCCATCGATAACCTGGTGCTGGTCAATAAGACATATAAT
GCCAAAAAGTCCAATGAGCTGCTGTCTGAGGACATCCAGAAAAAGATGCATTCATTCTGGCTGAGCCTGCTGAACAAAAAGCTG
ATCACTAAAAGCAAGTACGACCGCCTGACTCGAAAGGGCGACTTTACCGATGAGGAACTGAGTGGGTTCATCGCTAGACAGCTG
GTGGAAACAAGGCAGTCAACTAAGGCAATCGCCGATATCTTCAAGCAGATCTACAGCTCCGAGGTGGTCTATGTGAAGAGCAGC
CTGGTGAGCGACTTCAGGAAAAAGCCACTGAACTACCTGAAGTCTCGGAGAGTCAATGATTACCACCATGCAAAAGACGCCTAT
CTGAACATTGTGGTCGGGAACGTGTACAACAAAAAGTTTACCAGTAATCCCATCCAGTGGATGAAAAAGAATCGCGATACAAAC
TATAGCCTGAACAAGGTGTTCGAACACGACGTGGTCATTAACGGAGAAGTGATCTGGGAAAAGTGCACATACCATGAGGACACT
AATACCTATGATGGAGGCACTCTGGACCGAATCCGGAAGATTGTGGAACGCGATAACATTCTGTACACCGAGTACGCTTATTGT
GAGAAGGGCGAACTGTTTAATGCAACCATCCAGAACAAAAATGGAAACTCCACAGTCTCTCTGAAAAAGGGCCTGGACGTGAAA
AAGTACGGGGGATACTTCAGCGCCAACACAAGTTACTTCTCACTGATCGAGTTTGAGGACAAGAAGGGGGATAGAGCAAGGCAC
ATCATTGGAGTGCCTATCTATATTGCAAACATGCTGGAGCATTCTCCAAGTGCCTTCCTGGAGTACTGCGAACAGAAGGGGTAT
CAGAATGTGCGGATTCTGGTCGAGAAAATCAAAAAGAACAGCCTGCTGATCATTAATGGATACCCTCTGCGCATTCGAGGCGAG
AACGAAGTGGATACTTCCTTTAAGAGGGCCATCCAGCTGAAGCTGGACCAGAAAAACTATGAGCTGGTCCGCAATATCGAGAAG
TTCCTGGAAAAATACGTGGAGAAAAAGGGAAACTATCCAATTGACGAGAATAGAGATCACATCACACATGAAAAGATGAACCAG
CTGTACGAGGTGCTGCTGTCCAAAATGAAAAAGTTCAACAAGAAGGGCATGGCCGACCCCTCTGATAGGATCGAAAAGAGTAAG
CCTAAATTCATCAAGCTGGAGGACCTGATCGATAAGATTAATGTGATCAACAAAATGCTGAACCTGCTGCGCTGTGACAATGAT
ACTAAGGCCGACCTGTCTCTGATTGAGCTGCCCAAAAACGCTGGGAGT TTCGTGGTCAAAAAGAATACCATCGGAAAGTCAAAA
ATCATCCTGGTGAATCAGAGCGTGACTGGACTGTACGAGAATAGACGGGAACTGTAAGAATTC

#6

ACCGGTGCCACCATGTACCCATACGATGTTCCAGATTACGCTTCGCCGAAGAAAAAGCGCAAGGTCGAAGCGTCCATGGGGAGG
AAACCTTACATTCTGTCTCTGGATATTGGAACTGGGTCCGTCGGCTACGCTTGCATGGATAAAGGATTCAACGTGCTGAAGTAC
CACGACAAAGATGCCCTGGGAGTGTATCTGTTCGACGGCGCTCTGACTGCACAGGAGCGGAGACAGTTTAGGACCTCCAGGCGC
CGAAAGAACCGGAGAATCAAACGCCTGGGCCTGCTGCAGGAACTGCTGGCACCCCTGGTGCAGAACCCTAATTTCTACCAGTTT
CAGCGGCAGTTCGCCTGGAAGAACGACAATATGGATTTTAAGAACAAGAGCCTGTCTGAGGTGCTGAGCTTCCTGGGATATGAA
TCCAAGAAATACCCTACCATCTACCACCTGCAGGAGGCTCTGCTGCTGAAAGACGAGAAGTTTGATCCAGAACTGATCTACATG
GCACTGTATCATCTGGTGAAATACAGAGGCCACTTTCTGTTCGATCATCTGAAGATCGAGAACCTGACTAACAATGACAATATG
CACGATTTCGTGGAGCTGATTGAAACCTATGAGAACCTGAACAATATCAAGCTGAATCTGGACTACGAGAAAACCAAAGTGATC
TATGAGATTCTGAAAGACAACGAAATGACTAAGAATGATAGAGCCAAAAGGGTCAAGAACATGGAGAAGAAACTGGAACAGTTC
TCTATCATGCTGCTGGGGCTGAAGTTCAATGAGGGAAAACTGTTTAACCACGCCGATAATGCTGAGGAACTGAAGGGGGCTAAC
CAGAGCCATACATTTGCAGACAACTACGAGGAAAAT CTGACTCCCTTCCTGACCGTGGAACAGTCAGAGTTTATTGAAAGGGCC
AACAAAATCTATCTGAGCCTGACTCTGCAGGATATCCTGAAGGGCAAGAAATCAATGGCTATGAGCAAAGTGGCCGCTTACGAC
AAGTTCAGAAATGAGCTGAAACAGGTGAAGGACATTGTCTATAAGGCTGATTCTACCAGGACACAGTTCAAGAAAATCTTTGTG
AGCTCCAAGAAAAGTCTGAAGCAGTACGACGCAACTCCCAACGATCAGACCTTCTCTAGTCTGTGCCTGTTTGACCAGTACCTG
ATTCGCCCAAAGAAACAGTATAGCCTGCTGATCAAGGAGCTGAAGAAAATCATTCCCCAGGACTCCGAACTGTACTTTGAGGCA
GAAAATGATACCCTGCTGAAGGTGCTGAACACCACAGACAATGCTAGCATCCCTATGCAGATTAACCTGTACGAGGCAGAAACC
ATCCTGCGAAATCAGCAGAAATATCACGCCGAGATCACAGATGAGATGATTGAAAAGGTGCTGTCTCTGATCCAGTTCCGCATT
CCATACTATGTGGGGCCCCTGGTCAACGACCATACAGCCAGTAAGTTTGGATGGATGGAGCGCAAAAGTAACGAATCAATCAAG
CCTTGGAATTTCGACGAGGTGGTCGATCGAAGTAAATCAGCCACTCAGTTTATTAGGCGCATGACCAACAAGTGTTCCTACCTG
ATCAATGAGGATGTGCTGCCAAAAAACTCTCTGCTGTATCAGGAGATGGAAGTCCTGAACGAACTGAATGCCACACAGATCAGG
CTGCAGACTGACCCAAAAAACCGCAAGTACCGAATGATGCCCCAGATTAAGCTGTTCGCTGTGGAGCACATCTTTAAGAAATAT
AAAACCGTCAGCCATTCCAAGTTCCTGGAAATTATGCTGAACAGCAATCACAGGGAGAACTTTATGAATCATGGAGAAAAGCTG
AGTATCTTCGGCACACAGGACGATAAGAAATTTGCATCAAAGCTGTCAAGCTACCAGGACATGACTAAAATCTTCGGGGATATT
GAGGGAAAGCGCGCCCAGATTGAGGAAATCATTCAGTGGATCACCATTTTTGAGGACAAGAAAATCCTGGTGCAGAAGCTGAAA
GAGTGCTATCCTGAACTGACATCCAAGCAGATCAACCAGCTGAAGAAACTGAATTACTCTGGCTGGGGGAGGCTGAGTGAGAAG
CTGCTGACTCACGCCTATCAGGGCCATAGCATCATTGAACTGCTGCGCCACTCCGATGAGAATTTCATGGAAATTCTGACCAAC
GACGTGTACGGGTTCCAGAATTTTATCAAAGAGGAAAACCAGGTCCAGAGCAATAAGATCCAGCATCAGGATATTGCCAACCTG
ACTACCTCTCCCGCTCTGAAGAAAGGCATCTGGAGTACAATTAAGCTGGTGCGGGAGCTGACTTCCATTTTCGGGGAGCCTGAA
AAGATCATTATGGAGTTTGCTACCGAGGACCAGCAGAAAGGCAAGAAACAGAAATCAAGAAAGCAGCTGTGGGACGATAACATC
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AAGAAAAATAAGCTGAAAAGCGTGGACGAGTACAAATATATCATTGATGTCGCCAATAAGCTGAACAATGAGCAGCTGCAGCAG
GAAAAACTGTGGCTGTACCTGAGCCAGAACGGCAAGTGTATGTATAGCGGGCAGTCCATCGACCTGGATGCCCTGCTGTCCCCC
AATGCTACCAAGCACTACGAGGTGGATCATATTTTCCCTCGGAGCTTCATCAAGGACGATAGCATTGACAACAAGGTGCTGGTC
ATCAAGAAAATGAATCAGACAAAGGGCGATCAGGTGCCCCTGCAGTTCATTCAGCAGCCTTACGAGAGAATCGCATATTGGAAG
AGCCTGAACAAAGCCGGGCTGATCTCTGATAGTAAACTGCACAAGCTGATGAAACCAGAGTTCACAGCTATGGACAAGGAAGGC
TTCATCCAGCGGCAGCTGGTGGAGACTAGACAGATCAGCGTGCATGTCCGGGATTTTCTGAAAGAGGAATACCCTAATACCAAA
GTGATCCCAATGAAGGCCAAAATGGTGAGCGAGTTCCGGAAGAAATTTGACATCCCAAAGATTAGACAGATGAACGACGCACAC
CATGCCATCGATGCTTACCTGAATGGCGTGGTCTATCACGGGGCACAGCTGGCCTACCCCAACGTGGACCTGTTTGATTTCAAT
TTTAAGTGGGAGAAAGTCCGAGAAAAGTGGAAAGCCCTGGGAGAGTTCAACACAAAGCAGAAATCTCGGGAACTGTTCTTTTTC
AAGAAACTGGAGAAGATGGAAGTGTCCCAGGGCGAGCGGCTGATCTCTAAGATCAAGCTGGACATGAACCACTTCAAGATCAAC
TACTCCAGAAAGCTGGCCAACATCCCTCAGCAGTTTTATAATCAGACCGCAGTGTCTCCAAAGACAGCCGAGCTGAAATACGAA
TCTAACAAGAGTAATGAGGTGGTCTATAAGGGACTGACACCATACCAGACTTATGTGGTCGCCATCAAGAGCGTGAACAAGAAA
GGCAAGGAGAAAATGGAATACCAGATGATCGACCACTACGTGTTCGATTTTTATAAATTCCAGAACGGCAATGAGAAGGAACTG
GCTCTGTACCTGGCACAGAGGGAGAACAAGGACGAAGTGCTGGATGCTCAGATTGTCTATAGTCTGAATAAGGGGGATCTGCTG
TACATCAACAATCATCCCTGCTATTTCGTGTCACGCAAAGAGGTCATCAACGCAAAGCAGTTTGAGCTGACCGTGGAACAGCAG
CTGTCTCTGTACAACGTGATGAACAACAAGGAGACAAATGTCGAAAAGCTGCTGATCGAGTATGACTTCATTGCCGAGAAAGTG
ATCAACGAATACCACCATTATCTGAATAGCAAGCTGAAAGAAAAGCGAGTCCGGACCTTTTTCTCAGAGAGCAACCAGACACAC
GAGGACTTCATCAAGGCCCTGGACGAGCTGTTTAAGGTGGTCACCGCATCCGCCACAAGGTCTGATAAAATCGGGAGTCGCAAG
AACAGCATGACTCATCGAGCCTTCCTGGGAAAAGGCAAGGACGTGAAGATTGCTTACACCTCCATCTCTGGACTGAAAACAACT
AAACCTAAGAGTCTGTTTAAGCTGGCCGAGTCAAGAAACGAACTGTAAGAATTC

#7

ACCGGTGCCACCATGTACCCATACGATGTTCCAGATTACGCTTCGCCGAAGAAAAAGCGCAAGGTCGAAGCGTCCATGACAAAA
ATCAAAGACGACTACATCGTGGGACTGGACATCGGCACAGACTCCTGCGGGTGGGTGGCTATGAACAGCAATAATGACATTCTG
AAACTGCAGGGCAAGACCGCAATCGGGTCACGCCTGTTCGAGGGAGGGAAGAGCGCAGCTGAACGGAGACTGTTTCGCACCACA
CACAGGCGCATCAAACGACGGAGATGGCGACTGAAGCTGCTGGAGGAGT TCTTCGACCCCTACATGGCAGAGGTGGATCCTTAT
TTCTTTGCCCGGCTGAAGGAATCTGGCCTGAGTCCACTGGACAAAAGAAAGACCGTGAGCTCCATTGTGTTCCCCACATCCGCC
GAGGATAAGAAGTTCTACGACGATTACCCTACAATCTACCATCTGAGGTATAAACTGATGACTGAGGACGAAAAGTTCGATCTG
CGCGAAGTGTACCTGGCTATCCACCATATCATTAAGTACCGAGGAAACTTCCTGTATAATACCAGTGTGAAAGACTTCAAGGCA
TCAAAGATCGATGTCAAATCTAGTATCGAGAAGCTGAACGAGCTGTATGAAAATCTGGGCCTGGACCTGAACGTGGAGTTCAAC
ATTAGCAATACTGCCGAGATCGAAAAGGTGCTGAAAGACAAGCAGATCTTCAAGCGGGATAAAGTCAAGAAAATTGCCGAGCTG
TTTGCTATCAAAACCGACAACAAGGAACAGAGCAAGAGAATCAAAGATATTTCCAAACAGGTGGCCAATGCTGTCCTGGGGTAC
AAGACCAGGTTCGACACAATCGCTCTGAAAGAGATT TCCAAGGACGAACTGTCTGATTGGAACTTCAAACTGTCAGACATCGAT
GCAGACAGCAAGTTTGAGGCCCTGATGGGAAACCTGGATGAGAATGAACAGGCCATCCTGCTGACTATTAAGGAGCTGTTTAAC
GAAGTGACCCTGAATGGAATTGTCGAGGACGGCAACACCCTGAGCGAATCCATGATCAACAAGTACAATGATCACCGGGACGAT
CTGAAGCTGCTGAAAGAAGTGATCGAAAATCATATTGACAGAAAGAAAGCCAAGGAGCTGGCACTGGCCTACGATCTGTATGTC
AACAATAGGCACGGACAGCTGCTGCAGGCTAAGAAAAAGCTGGGCAAAATCAAGCCCCGCTCTAAGGAGGACTTCTACAAAGTG
GTCAACAAGAATCTGGACGATTCACGGGCAAGCAAGGAGATCAAAAAGAAAATTGAACTGGACAGCTTTATGCCTAAGCAGAGA
ACCAACGCCAATGGCGTGATCCCATACCAGCTGCAGCAGCTGGAGCTGGATAAGATCATCGAAAACCAGTCTAAGTACTATCCA
TTCCTGAAGGAGATTAATCCCGTGTCAAGCCACCTGAAAGAGGCCCCCTATAAGCTGGACGAACTGATCCGATTTCGGGTGCCT
TACTATGTCGGCCCCCTGATTTCTCCTAACGAGAGTACCAAGGATATCCAGACAAAGAAAAACCAGAATTTCGCCTGGATGATT
CGCAAAGAGGAAGGGCGAATCACACCTTGGAACTTTGACCAGAAGGTGGATCGAATTGAGAGCGCCAATAAGTTCATCAAACGG
ATGACTACCAAGGACACTTACCTGTTTGGGGAGGATGTGCTGCCAGCTAACAGCCTGCTGTATCAGAAGTTCACCGTCCTGAAC
GAACTGAACAACATCCGGATTAATGGAAAAAGAATCTCCGTGGACCTGAAGCAGGAGATCTACGAAAACCTGTTTAAGAAACAC
ACAACTGTGACCGTCAAGAAACTGGAGAATTATCTGAAGGAAAACCATAATCTGGTGAAAGTCGAGATCAAGGGGCTGGCCGAT
GAAAAGAAATTCAACAGCGGACTGACCACATACAATAGATTCAAGAACCTGAACATCTTTGACAACCAGATTGACGATCTGAAG
TACAGGAACGATTTCGAGAAGATCATCGAATGGTCTACAATTTTTGAGGACAAGAGTATCTACAAAGAAAAGCTGAGGAGCATC
GATTGGCTGAACGAGAAGCAGATTAACGCTCTGTCTAATATCAGACTGCAGGGGTGGGGAAGGCTGAGTAAGAAACTGCTGGCA
CAGCTGCACGACCATAATGGCCAGACCATCATTGAGCAGCTGTGGGATTCCCAGAACAATTTCATGCAGATTGTGACACAGGCC
GACTTTAAAGATGCTATCGCAAAGGCCAACCAGAATCTGCTGGTGGCTACCTCAGTCGAGGACATTCTGAACAATGCATACACA
AGCCCCGCAAACAAGAAAGCCATCAGACAGGTCATCAAGGTGGTCGACGATATCGTGAAGGCAGCCTCCGGAAAGGTCCCAAAA
CAGATCGCCATTGAGTTCACTAGGGATGCTGACGAAAATCCCAAGAGAAGTCAGACCAGGGGCTCAAAGCTGCAGAAAGTGTAC
AAGGACCTGAGCACTGAGCTGGCCTCCAAGACCATT GCTGAGGAACTGAACGAAGCAATCAAAGACAAGAAACTGGTGCAGGAT
AAGTACTATCTGTACTTTATGCAGCTGGGGCGGGACGCCTATACAGGAGAGCCTATCAATATCGATGAAATCCAGAAGTACGAT
ATCGACCACATTCTGCCACAGTCTTTCATCAAGGACGATGCCCTGGACAACAGGGTGCTGGTGAGCCGGGCTGTGAACAATGGC
AAATCTGATAATGTGCCTGTCAAGCTGTTTGGCAACGAGATGGCTGCAAATCTGGGGATGACTATCAGGAAAATGTGGGAGGAA
TGGAAGAACATCGGCCTGATTAGCAAAACAAAGTACAACAATCTGCTGACTGATCCCGACCACATTAACAAGTATAAGAGTGCC
GGGTTCATCAGGCGCCAGCTGGTGGAGACATCACAGATCATCAAGCTGGTGAGCACTATCCTGCAGAGTCGCTACCCTAACACT
GAAATCATTACCGTGAAGGCTAAGTACAATCATTATCTGCGGGAGAAATTTGACCTGTATAAGAGCAGAGAAGTCAACGACTAC
CACCATGCTATTGATGCATATCTGTCCGCCATCTGCGGAAATCTGCTGTACCAGAACTATCCAAATCTGCGGCCCTTCTTTGTG
TACGGCCAGTATAAGAAATTCTCCTCTGATCCTGACAAAGAGAAGGCCATTTTTAACAAAACCCGCAAGTTCTCCTTTATCTCT
CAGCTGCTGAAAAACAAGAGTGAGAACAGCAAGGAAATCGCTAAGAAACTGAAACGGGCATACCAGTTCAAGTATATGCTGGTG
TCTCGAGAGACTGAAACCCGGGACCAGGAGATGTTCAAAATGACCGTGTACCCCCGGTTCAGCCACGATACAGTCAAGGCTCCT
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AGGAACCTGATTCCAAAGAAAATGGGCATGTCCCCTGACATCTACGGAGGCTATACAAACAATTCTGACGCATACATGGTCATC
GTCCGCATTGATAAGAAAAAGGGAACTGAGTATAAGATCCTGGGCATTCCAACCCGGGAACTGGTGAATCTGAAAAAGGCCGAG
AAGGAGGACCATTACAAAAGCTATCTGAAGGAGATCCTGACACCAAGGATTCTGTACAACAAAAATGGGAAGCGCGATAAAAAG
ATCACTTCCTTCGAAATTGTGAAATCTAAGATCCCCTATAAGCAGGTCATCCAGGATGGGGACAAAAAGTTTATGCTGGGAAGT
TCAACATACGTGTATAACGCAAAGCAGCTGACACTGAGCACTGAGTCCATGAAAGCCATCACTAACAATTTCGATAAGGACAGC
GATGAGAACGACGCTCTGATTAAGGCATACGATGAAATCCTGGACAAAGTGGATAAGTATCTGCCACTGTTCGACATCAACAAG
TTCCGGGAGAAGCTGCACAGTGGGCGAGAAAAGTTCATCAAGCTGAGCCTGGAGGACAAAAAGGATACCATCCTGAAAGTGCTG
GAAGGACTGCATGATAACGCTGTCATGACAAAGATCCCTACTATTGGCCTGTCCACACCACTGGGGTTCATGCAGTTTCCCAAC
GGCGTGATTCTGAGCGAGAATGCCAAACTGATCTACCAGTCCCCCACCGGGCTGTTCAAAAAGT CAGTGAAGATCAGCGACCTG
TAAGAATTC ‘ .

#8 .
ACCGGTGCCACCATGTACCCATACGATGTTCCAGATTACGCTTCGCCGAAGAAAAAGCGCAAGGTCGAAGCGTCCATGGGCTAC
ACTGTGGGACTGGATATTGGGGTGGCTTCCGTCGGGGTGGCTGTGCTGGATGAGAATGACAACATCGTGGAGGCTGTGTCAAAC
ATCTTTGATGAAGCCGACACAAGCAACAATAAGGTGCGGAGAACTCTGAGGGAGGGCAGGCGCACAAAGCGGCGGCAGAAAACC
CGCATTGAGGACTTCAAGCAGCTGTGGGAGACTTCAGGCTACATCATTCCTCACAAGCTGCATCTGAATATCATTGAGCTGCGC
AACAAAGGGCTGACCGAACTGCTGAGCCTGGATGAGCTGTATTGCGTGCTGCTGTCCATGCTGAAGCACCGGGGGATCTCCTAC
CTGGAGGACGCCGACGATGGCGAGAAGGGGAATGCCTATAAGAAAGGACTGGCTTTTAACGAAAAACAGCTGAAGGAGAAAATG
CCATGTGAGATCCAGCTGGAACGCATGAAGAAATACGGGAAGTACCATGGAGAGTTCATCATCGAAATTAATGATGAGAAGGAA
TACCAGAGCAACGTGTTCACCACAAAGGCTTATAAGAAGGAGCTGGAAAAGATCTTCGAGACACAGCGGTGCAACGGCAACAAG
ATCAACACAAAGTTCATTAAGAAATACATGGAGATCTACGAACGAAAGCGGGAATACTATATCGGACCAGGCAATGAGAAAAGC
AGAACAGACTACGGCATCTATACTACCAGGACT GATGAGGAAGGGAATTTCATCGACGAGAAGAACATTTTTGGCAAACTGATC
GGGAAGTGTAGTGTGTACCCCGAGGAATATAGAGCAAGCTCCGCCTCATACACCGCCCAGGAGTTCAATCTGCTGAACGATCTG
AACAATCTGAAAATCAACAATGAGAAGCTGACAGAATTTCAGAAGAAAGAGATTGTCGAAATCATTAAGGACGCTTCTAGTGTG
AACATGAGGAAAATCATTAAGAAAGTCATCGATGAGGACATTGAACAGTACAGCGGAGCACGAATCGATAAGAAAGGCAAGGAA
ATCTACCACACCTTCGAGATCTATCGGAAGCTGAAGAAAGAGCTGAAAACAATCAATGTGGATATCGACTCTTTTACTAGAGAG
GAACTGGATAAGACCATGGACATCCTGACCCTGAACACAGAGAGGGAAAGTATTGTGAAGGCCTTCGACGAACAGAAATTTGTC
TACGAGGAAAATCTGATCAAGAAACTGATTGAGTTTCGGAAGAACAATCAGAGACTGTTCAGCGGCTGGCATAGTTTTTCATAC
AAGGCTATGCTGCAGCTGATCCCAGTGATGTACAAGGAGCCCAAAGAACAGATGCAGCTGCTGACCGAAATGAACGTGTTCAAA
AGTAAGAAAGAGAAGTACGTCAACTACAAGTACATCCCAGAGAACGAAGTGGTCAAGGAGATCTATAACCCCGTGGTCGTGAAG
AGCATTAGAACAACTGTGAAAATTCTGAATGCACTGATCAAGAAATACGGGTATCCTGAATCCGTCGTGATCGAGATGCCAAGG
GATAAGAACTCTGACGATGAGAAGGAAAAGATCGACATGAACCAGAAGAAAAACCAGGAGGAATACGAGAAAATCCTGAACAAG
ATCTACGATGAGAAGGGAATCGAAATTACCAACAAGGACTACAAGAAACAGAAGAAACTGGTGCTGAAGCTGAAACTGTGGAAC
GAGCAGGAAGGACTGTGCCTGTATTCCGGCAAGAAAATCGCTATTGAGGATCTGCTGAATCACCCCGAGTTCTTTGAAATTGAC
CATATCATTCCTAAGAGCATCTCCCTGGACGATTCTCGCAGTAACAAGGTCCTGGTGTACAAAACAGAAAATTCTATCAAGGAG
AACGATACCCCCTACCACTATCTGACACGGATTAACGGAAAGTGGGGCTTTGACGAATATAAAGCTAATGTGCTGGAGCTGAGA
AGGCGCGGCAAGATCGACGATAAGAAAGTGAACAATCTGCTGTGCATGGAGGATATCACTAAGATTGACGTCGTGAAAGGGTTC
ATTAACCGCAATCTGAACGACACCAGATACGCATCCAGGGTGGTGCTGAACGAAATGCAGTCCTTCTTTGAGTCTCGAAAGTAC
TGTAATACTAAGGTCAAAGTGATCCGAGGCTCTCTGACCTATCAGATGCGGCAGGATCTGCACCTGAAGAAAAACAGAGAGGAA
TCATACAGCCACCATGCTGTGGACGCAATGCTGATCGCATTCTCCCAGAAGGGGTACGAGGCCTATAGGAAGATCCAGAAAGAT
TGCTACGACTTTGAGACAGGCGAAATTCTGGACAAGGAAAAATGGAATAAGTACATTGACGATGACGAGTTTGATGACATCCTG
TATAAAGAGAGGATGAACGAAATCCGCAAGAAAATCATTGAGGCCGAGGAAAAGGTGAAGTACAACTACAAGATCGATAAGAAG
TGCAATCGCGGGCTGTGTAACCAGACTATCTACGGGACCCGAGAAAAGGACGGAAAAAT CCACAAGATTTCAAGCTACAACATC
TATGATGACAAGGAGTGTAATTCCCTGAAGAAAATGATTAACAGTGGGAAAGGATCAGATCTGCTGATGTACAACAATGATCCT
AAGACATATCGCGACATGCTGAAAATCCTGGAAACTTACTCCTCTGAGAAGAATCCATTCGTGGCATATAACAAAGAGACAGGA
GACTACTTTCGGAAATATTCTAAGAATCACAACGGACCCAAGGTCGAGAAGGTGAAATACTATAGCGGCCAGATCAACTCCTGC
ATCGATATTTCTCACAAGTACGGCCATGCCAAAAATAGTAAGAAAGTCGTGCTGGTGTCACTGAACCCTTATAGAACCGACGTC
TACTATGATAATGACACAGGCAAGTACTATCTGGTCGGGGTGAAGTACAATCATATCAAATGTGTCGGAAACAAGTACGTGATT
GATAGCGAGACATATAACGAACTGCTGAGGAAGGAGGGCGTGCTGAACAGCGATGAGAACCTGGAGGACCTGAACAGCAAAAAC
ATCACTTACAAGTTCAGTCTGTACAAGAACGACATCATCCAGTACGAGAAGGGCGGGGAATACTATACAGAGCGCTTTCTGAGC
CGAATCAAAGAACAGAAGAACCTGATTGAGACTAAACCCATCAATAAGCCTAACTTCCAGCGGAAGAATAAGAAAGGCGAGTGG
GAAAATACCAGAAACCAGATCGCCCTGGCTAAGACTAAATACGTGGGGAAGCTGGTCACCGATGTGCTGGGAAACTGTTACATC
GTGAACATGGAGAAGTTCTCCCTGGTCGTGGACAAATAAGAATTC

#9

ACCGGTGCCACCATGTACCCATACGATGTTCCAGATTACGCTTCGCCGAAGAAAAAGCGCAAGGTCGAAGCGTCCATGACTAAC
GGCAAGATTCTGGGGCTGGACATTGGCATCGCAAGCGTGGGGGTGGGGATTATTGAGGCAAAAACTGGAAAGGTGGTGCATGCC
AATTCCCGGCTGTTCTCTGCCGCTAACGCTGAGAACAATGCAGAACGGAGAGGGTTTAGGGGATCTAGGCGCCTGAATCGACGG
AAGAAACACCGCGTGAAGCGAGTCCGGGATCTGTTCGAGAAATACGGAATCGTCACCGACTTTCGCAACCTGAATCTGAACCCT
TATGAGCTGCGAGTGAAGGGCCTGACCGAACAGCTGAAAAACGAGGAACTGTTCGCAGCCCTGAGAACAATCTCTAAGAGAAGG
GGGATTAGTTACCTGGACGATGCCGAGGACGATAGTACCGGATCAACAGACTATGCTAAGAGCATCGATGAGAATCGCCGACTG
CTGAAAAACAAGACACCAGGCCAGATTCAGCTGGAGAGGCTGGAAAAGTACGGCCAGCTGCGCGGGAATTTCACCGTCTATGAC
GAGAACGGGGAAGCCCATCGCCTGATCAATGTGTTTAGTACATCAGATTACGAGAAAGAAGCACGGAAGATCCTGGAGACACAG
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GCCGACTACAACAAGAAAATCACAGCTGAGTTCATTGACGATTATGTGGAAATCCTGACCCAGAAACGAAAGTACTATCACGGC
CCCGGGAACGAAAAGAGCCGGACTGACTACGGACGGTTCCGGACCGATGGGACCACACTGGAGAATATTTTCGGAATCCTGATT
GGCAAGTGCAACTTTTACCCTGATGAATATCGAGCAAGCAAGGCCAGCTACACCGCACAGGAGTATAATTTCCTGAACGACCTG
AACAATCTGAAGGTGAGCACCGAAACAGGGAAGCTGTCAACAGAGCAGAAAGAAAGCCTGGTGGAGTTTGCCAAGAATACTGCT
ACCCTGGGACCCGCTAAACTGCTGAAGGAGATCGCAAAAATTCTGGACTGTAAGGTGGATGAGATCAAAGGATACAGAGAGGAC
GATAAAGGCAAGCCAGATCTGCATACCTTCGAGCCCTATAGGAAACTGAAGTTTAATCTGGAAAGCATCAACATTGACGATCTG
TCCCGCGAAGTGATCGACAAGCTGGCTGATATTCTGACT CTGAACACCGAGAGAGAAGGAATCGAGGACGCAATTAAGAGGAAT
CTGCCAAACCAGTTCACAGAGGAACAGATCAGCGAGATCATCAAGGTGCGGAAGAGCCAGTCCACTGCTTTCAATAAGGGCTGG
CACTCTTTTAGTGCAAAACTGATGAACGAGCTGATCCCCGAACTGTACGCCACCTCCGACGAGCAGATGACAATTCTGACTCGG
CTGGAAAAATTCAAGGTCAATAAGAAAAGCTCCAAAAACACAAAGACTATCGACGAGAAGGAAGTCACTGATGAGATCTACAAT
CCTGTGGTCGCCAAGAGCGTGAGACAGACCATCAAAATCATTAACGCTGCAGTCAAGAAATATGGCGACTTCGATAAGATCGTG
ATTGAAATGCCACGGGATAAAAATGCTGACGATGAGAAGAAGTTCATCGACAAGAGAAATAAGGAGAACAAGAAGGAAAAGGAC
GATGCCCTGAAAAGGGCCGCTTACCTGTATAATTCTAGTGACAAGCTGCCCGATGAGGTGTTCCACGGCAACAAGCAGCTGGAA
ACCAAAATCCGACTGTGGTATCAGCAGGGGGAGCGGTGCCTGTATAGTGGAAAGCCCATCTCAATTCAGGAGCTGGTGCATAAC
TCTAACAATTTCGAAATCGATCACATTCTGCCTCTGTCACTGAGCTTTGACGATAGTCTGGCCAATAAGGTGCTGGTCTACGCT
TGGACAAACCAGGAGAAAGGCCAGAAAACCCCTTATCAGGTCATCGACTCCATGGATGCAGCCTGGTCTTTCAGGGAGATGAAG
GACTACGTGCTGAAACAGAAGGGACTGGGCAAGAAAAAGCGCGACTATCTGCTGACTACCGAGAACATCGATAAGATTGAAGTG
AAGAAGAAGTTCATCGAGAGGAATCTGGTGGATACTCGCTACGCATCTCGAGTGGTCCTGAACTCTCTGCAGAGTGCCCTGAGA
GAGCTGGGGAAAGACACTAAGGTGTCTGTGGTCAGGGGACAGTTCACCAGTCAGCTGCGGAGAAAATGGAAGATCGATAAGAGC
CGCGAGACATACCACCATCACGCAGTGGACGCCCTGATCATTGCTGCATCAAGCCAGCTGAAACTGTGGGAGAAGCAGGACAAT
CCCATGTTTGTGGATTATGGCAAGAACCAGGTGGTCGACAAACAGACTGGGGAGATCCTGTCCGTGTCTGACGATGAGTACAAG
GAACTGGTGTTCCAGCCCCCTTATCAGGGCTTTGTGAATACCATCTCCTCTAAAGGGTTCGAGGACGAAATTCTGTTTAGCTAC
CAGGTGGATTCCAAATATAACCGGAAGGTCAGTGACGCAACCATCTACTCAACAAGAAAAGCCAAGATTGGCAAGGATAAGAAA
GAGGAAACCTACGTGCTGGGAAAAATCAAGGACATCTACTCCCAGAATGGCTTCGATACCTTCATCAAGAAGTACAACAAAGAT
AAGACTCAGTTCCTGATGTATCAGAAGGACTCTCTGACATGGGAGAACGTGATCGAAGTCATTCTGAGGGACTACCCAACAACT
AAGAAAAGCGAGGACGGCAAAAATGATGTGAAGTGCAACCCCTTTGAGGAATACAGGCGCGAGAATGGGCTGATCTGTAAGTAT
TCCAAGAAAGGGAAAGGAACTCCCATCAAGAGCCTGAAGTACTATGACAAGAAACTGGGGAACTGCATCGATATTACCCCAGAG
GAATCACGCAATAAGGTCATCCTGCAGAGCATTAACCCTTGGCGAGCCGACGTGTACTTCAATCCAGAGACACTGAAGTACGAA
CTGATGGGCCTGAAATATTCAGATCTGAGCTTTGAAAAGGGCACTGGGAACTACCATATCAGCCAGGAGAAATATGACGCTATC
AAAGAGAAGGAAGGAATTGGCAAGAAATCCGAGTTCAAGTTTACACTGTACCGCAACGACCTGATCCTGATCAAGGATATCGCC
AGTGGCGAGCAGGAAATCTACAGATTCCTGTCAAGAACTATGCCCAATGTGAACCACTACGTCGAGCTGAAGCCTTACGACAAG
GAAAAGTTCGATAACGTGCAGGAGCTGGTCGAAGCACTGGGAGAGGCAGATAAAGTGGGACGATGTATCAAAGGACTGAATAAG
CCAAACATCAGCATCTACAAGGTGAGAACCGACGTCCTGGGAAACAAATATTTCGTGAAGAAAAAGGGCGACAAACCCAAGCTG
GATTTTAAGAACAACAAGAAGTAAGAATTC

#10 .

ACCGGTGCCACCATGTACCCATACGATGTTCCAGATTACGCTTCGCCGAAGAAAAAGCGCAAGGTCGAAGCGTCCATGGCCGAC
CGAATCTCTCTGGGGCTGGACATTGGGGTGGCAAGCGTGGGGTTCTCAGTGCTGGACATTGATAAGGGAAAAGTCATTGAGCTG
GGCGCCAGGCTGTTCTCTGCTACTGTGGCCGCTGGCAACCAGGATCGAAGAGACATGCGAGGAGCCAGGCGCCTGCTGAACCGG
AACAAGCAGCGACGGCAGGATACCGGAAAGCTGTTCAAGAAATTTGGCCTGATCGACGATTTTGATAAGGGCAGCTTCTACGAC
AACTTTAATCAGAACCTGAATCCTTATGAGCTGAGAGTGAAAGGCCTGACAGAACAGCTGACTAAGGAGGAACTGGCCGAGTCT
CTGTACCAGATCGTGAAACATAGGGGGATTAGT TATGCACTGAAGGACGCCGATGTGGACGAAGGCGGGACAGACTACTCAGTC
AGCCTGAAAATCAACAGCCAGGAGCTGGCAGAAAAGACTCCAGCCCAGATTCAGCTGCAGAGACTGAATGATTATGGAAAGGTG
AGGGGCCAGGTGGTCATCGGCGACGATCCAGACAACCAGAAGGTGCTGCTGAATGTGTTCCCCACATCAGCTTACGAGAAAGAA
GCAAAGCAGATCATTGCCACTCAGCAGCAGTTCTATCCTGAGAGCCTGACCGACAAGTTCACCGAGGAATACTGCCAGATCCTG
ACTCGCAAGCGAGATTATTTTGTGGGGCCAGGAAACGAGAAAAGCCGGACCGACTACGGGATCTACAAGACTGATGGAAGAACC
CTGGACAATCTGTTCGAGGAACTGATCGGCCACGATAAGATCTACCCCGAGGAACTGCGGGCATCTGCAGCCAGTTATACCGCC
CAGCTGTTTAACGTGCTGAATGACCTGAACAATCTGAGAATCCTGAACTACGAGGATGGGAAACTGACAAAGGAGGACAAGGAA
AAGATCATCGCTGAAATTAAGAACAACACCACAACTATCAACATGCTGAATGTGATTAAGAAAGTCGCCGGGTGTTCCAAGGAC
GATATCAAAGGATTCCGAGTGAATGAGAAGGATAAACCCGAAATCAGCTCCATGCCTGTGTACCGCAAAATTCATAAGGACCTG
CTGAAGGCCGGCGTGGATATCTCAGACTGGCCCGTCGAGTTCATCGACGAACTGAGCTTTATTCTGACACTGAACACTGAGAAT
GGGGAAATTCGCAAACAGCTGAACAATCGACTGGCCCCTAAGTTCGATTTTCTGAACGCTGACCTGATCCAGCTGATCATTGAT
AATAAGGACTCCTTTGAGATTAAGACTAACAACAAGTGGCACAGATTCAGCGTGAAAACCATGAACAAACTGATCCCAGAGATG
ATGGAAAGACCCGTGGAGCAGATGACCCTGCTGAATGAAATGGGACTGGTCAAGAAAGATAAGAAACGCTTTGAGAACAATAAG
TACCTGCCTTACAAGGAAATCGCAAAGGACATTTTCAACCCAGTGGCCTCCAAATCTGTCCGCGAGGCCCTGAAGATCGTGAAT
GCTGTCCTGAAGAAATACGGCCACATTGATTATCTGGTGGTCGAAATGCCTCGGGATAAAAACCTGAAGGAGGAACAGGACAAT
ATCAAGGAGTTCCAGAACAAAAATAAGAAAGCTAAGGACGCTGCATTCGAAGCATTTGTGAAATCAGTCGGGAGCGAGCAGAGA
GTGAAGGAAGCCCTGTCTAAAAACCGGAAGCTGCAGATGAAGATGAGACTGTGGTATCAGCAGCAGGAGATCGATCCATATAAT
GGAAAGACAATCGATGCCACTGACCTGATTAACAATCCTGATAAGTTCGAGATTGACCATATCATTCCACAGAGTATCTCATTT
TACGACAGTATTAACAATAAGACCCTGTGCTTCGCCTCAATGAACCAGGTGAAAGGACAGAAAACCCCCTACGAGTTTATGCTG
GAAGGCCACGGGCAGTCCTATGACAAGTTCAAAGCTACAGTGATGGCAAACAAGAATTTTGGCAAGGCTAAAAGGGCAAACTAC
CTGTTCGAGGAAAATGTGAGCGATATCGAGACTCGGAAGAGATTCCTGTCCCGCAACCTGGTGGACACCCGATATTCTAGTCGG
GTGGTGCTGAACAGCCTGCAGGATTTCTTTCGGGAGAAATCTGCCGACACCAAGGTGACAGTCATTCGCGGCAAGTTTACCTCC
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AACATGCGAAAACATTGGCACATCGATAAGACTAGGGAGACATTCCACCATCACGCCATTGACGCTTCTATCATTGCCGCTACA
CCATTTCTGCGCATGTGGAAGAAAGGAGGCACTATCTTCCCCGTGAAGGTCGGAGAAGAAAGTATCGATATTGAGACAGGCGAA
ATTCTGGACGATAAGAATTTTGACAAAGCAATGTACGAGGAACCCTATAGTGGCTTCGTGTCAGAGATCATGAACGCCGACGAT
CGGATCAAGTTCAGCCACCAGGTGGATAAGAAAATGAATAGGAAGGTGAGCGACGCCACCATCTACAGTACTCGCACCGGGAAA
CTGGCTAAGGATAAGAAAGACGCTGAGTACATCGTGGCAAAGGTCAAAGATATCTACAGCGTGGACGGATTCAAGAAGTTCAAG
AAAGTCTACGATAAGGACAAAACCAAGTTTCTGCTGTACAAATATGATCCTAGGACATTCTCAAAGCTGGAGCGCATCATTAGC
GATTGCCCAGACAAAGTGGAAAAGGTCCAGACAAACGGCAAAGTGAAGGCTGTCGATATCAGTCCATTCGAGATGTACAGAAGG
GACCATGGGATGATCAAGAAATACTCAAAGAAAGGAAACGGCCCCGCCATCAAGCAGCTGAAGTACCTGGATAAGAAACTGGGC
AGCCACATCGACATTACCCCCGCAAACGCCAATGGAAAACACGTGATCCTGCAGAGTCTGAAGCCTTGGAGAACCGACGTCTAT
CTGAACCACGAGACAGGCGAGTACGAAATCATGGGGATTAAGTATAGCGATCTGAAGT TCAACAAGAAT GAGGGGTACGGAATC
AAGAAAGACAAGTATCTGGAAATTAAGAAAGTGGAGGAAGTCTCCGAGAAGTCTGAGTTCATGTTTAGCCTGTACAGGAAGGAT
CGCGTGAAAGTCCAGGACATGAAAACCGGCGAGTCCGTGGAACTGCTGTTCTGGAGCAGGAACTTTTCCAATAAGAAATACGCT
GAGCTGAAGCCCATCTCCCAGGCAGAAAACGACAAGAAACTGCCTGTGTATGGCAAAGGGAGACTGATCAAGAGGCTGATTCCC
AAAAACTGTAAGATCTGGAAAGTGAATACCACAATTCTGGGCGATCCCTACTATCTGGAGAAAGAAAGCGACTCCCCTAAGGAT
ATCCTGGACTAAGAATTC

#12

ACCGGTGCCACCATGTACCCATACGATGTTCCAGATTACGCTTCGCCGAAGAAAAAGCGCAAGGTCGAAGCGTCCATGAAGAAA
ACACTGGGACTGGACCTGGGGACTAACAGCATTGGGTGGGCCGTCATCAACTCAAACATCGACTCAGAAGGAAAAGAAAAGCTG
GTGGGGATCAGCTCCTGCGGAAGCCGGATCATTCCTATGGACGCTACCACACTGGGAGATTTCGGAAAGGGCAACACTAAAAGT
CCAGTGGCAGAGCGAACCCGACTGCGGGGCATTCGGAGACTGCTGGAAAGGTCACTGCTGAGGCGCGAGCGACTGCACCGAGTG
CTGTCAGTCATGGGGTTCCTGCCAGAGCATTACGCTAGCCAGCTGGACCGCTATGGAAAGTTTCTGCCAGAAACCGAGCCCAAG
CTGGCATGGTACAAAGACGATAGCGGCAGGTATCAGTTCCTGT TTCAGAAGTCCTTCCACGAGATGCTGGAGGACTTTCGACAG
CATCAGCCAGAACTGGTGGCAGGAGAGAAGAAAATCCCTTACGATTGGACAATCTACTATCTGCGGAAGAAAGCACTGTCTCAG
GAGATCACTAAGGAGGAACTGGCCTGGATTCTGCTGAATTTCAACCAGAAACGCGGCTACTATCAGCTGCGAGGGGAGGAAGAG
CAGGAAGAGAACAATAAGAGCGTGGAGTATCACGCCCTGAAAGTGGTGAGCGTCGAGGACTCTGGAGAAAGAAAGGGCAAAGAT
ATCTGGTACAATGTGACTCTGGAGAACGGATGGGTCTATCGACGGGCTAGCAACATTCCCCTGGACTGGACCGGCAAGGTGAAA
GAGTTCGTGGTCACTACCGAGCTGGACGATGCCGGGAACCCAAAGAAAGATAAGGAAGGAAATGTGAAAAGATCCTTTAGGGCA
CCAAAGGAGGACGATTGGGGGCTGCTGAAAACTAGGACCCAGGCTCAGATCGACGAATCCGGCAAGACCGTGGGAACTTACATC
TACGAGTCTCTGCTGTGTATGCCCAACCAGAAGATCCGGGGAAAACTGGTGAGGACCATTGAACGCAAGTACTATAAAGACGAG
CTGAGACAGATCCTGGTGAAGCAGAGCGAGTTCCACGCCGCTCTGCAGGATCATAATCTGCTGCTGTCCTGTATCGAAGAGCTG
TACCCTAACAATGAGGCCCACAGAAGGCTGCTGAGCGCCAGCAGCTTCATCTACTTCCTGATCGAGGACATTCTGTTTTATCAG
CGCCCACTGAAGTCCCAGAAAGGGCTGATCGATAACTGCCCCTACGAGTCTCACATCTACAAGGATAAGAAAGATGGAAGTCTG
CACCATGTGCCTCTGAAGTGTGTCAGCAAATCCCATCCACTGTTCCAGGAATTTCGCCTGTGGCAGTTCCTGTCTAACCTGCGA
ATCTACCAGAGAGAGAGGATGATGGACGGCAGTCTGAAACTGGACGTGGATGTCACCCGGGAGTTCCTGCCCTCAGAAGAGGAC
TACGTGAAGCTGTTTGATTGGCTGAATGAGAGAAAGGAAATCTCTCAGAAATTCCTGCTGGCTTATAAACCTTTTGGGCTGAAG
AAAAACGAACAGGCAAATTACAGATGGAACTATGTGGAGGACAAGAGCTACCCCTGCAACGAGACACGGGCAGAAATCAAGAGC
AGACTGTCCAAAGCCGGAGTGCCTGAAGAGT TTCTGACTGAAGAGAAGGAAGAGGCCCTGTGGCACATCCTGTATTCTATTAGT
GATAAGAAAGAGCTGACTAAGGCTCTGGGCACCTTCGCAGCCAAAAACTGTCTGAATGAGTCTTTCGTGGAAGTCTTTGCCAAG
ATCCCCCCTTTTGAGTCAAACTACGCTGCATATAGCCTGAAGGCTATTAGGAAACTGCTGGCACTGATGCGCATGGGGAAGTAC
TGGAATGAACAGGCCATCGACAGGCAGACTCGCGATCGAATCGAGAAAATTCTGACCGGAGAGTATGACGAAACAATCCGGAGC
AGAGTGAGGGAGAAGGCAATGCTGCTGACCGATATTAGCAGCTTCCGGGGCCTGCCTCTGTGGCTGGCCTGTTACATCGTGTAT
GACCGCCACTCAGAGAGCAAGGAACTGGTCAAATGGGAGACACCAGCCGACATCGATCATTTCCTGTCCAAGTTTAAACAGAAC
AGCCTGCGGAACCCCATCGTGGAACAGGTCATTACAGAGTCCCTGCGCACTGTGCGAGACATTTGGAAGCAGGAGGGAAAAATC
GATGAGATTCACGTGGAACTGGGCCGGGAGATGAAGAACCCTGCAAAAGAGCGCGCCCGAATTACAGCTCAGGTGCAGGAAAAT
GAGAACACTAATCTGAGAATCAAGGCTCTGCTGGCAGAGTTCATGAACCCCGAATTTGAGATTGAAAATGTGCATCCATACTCA
CCCGGCCAGCAGGAAATCCTGCGGATCTACGAGGACGGCGTGCTGAGCGGGATCGCTGAGAAGGATCTGCCTGACGATATCACA
GCAATTCTGAAGAAATTCCGAGAAAACGACGTGAAGAAACGGCCAACAACTAGCGAAGTCCTGCGGTACAAACTGTGGCTGGAG
CAGCGGTACAGATCCCCATATACCGGAAGAGTGATCCCCCTGGGCAAGCTGTTCACACCTGCTTACGAGATCGAACACGTGATT
CCCCAGAGCCGGTATTTTGACGATTCCATCTCTAACAAAGTGATCTGCGAAAGTGCCGTCAATAAGCTGAAAGATAACTGTCTG
GGCTATGAGTTCATCAAGAAACATTCCGGGGAGATGGTGGAACTGGGGAATGGAGAGACAGTGCCCGTGTTCAGCGTGGAAGAG
TACGAACGGTTCGTCAAGGAGTCTTACTTCGGCAACAGTAAGAAAATGAAGAAACTGCTGCTGGAGGACATCCCAGATAGCTTC
ATTGAGAGACAGCTGAATGACAGTCGATACATCTCACGGGTGGTCACATCTCTGCTGAGTAACCTGGTGTGCGAAGAGGGAGAG
CAGGATGGCCTGTCCAAGAATGTGATCGTCTGTACCGGCGGGATTACAGACAGGCTGAAGAAAGATTGGGGAGTGCAGGAAGTC
TGGAACCGCATCATTCTGCCTCGGTTCCTGAGACTGAATGAGATCACCGGACGGACAGACTTTACAAGTACTTCAGTGAACGGC
CACCTGCTGCCTGCCCTGCCACTGTACCTGCAGAAGGGCTTTAATAAGAAAAGAATTGACCATAGGCACCATGCCATGGATGCT
ATCGTGATTGCCTGCGCTAACCGGAATATCGTCAACTACCTGAACAATTCCTCTGCTAGAAAGAACAGCGAAATTAGCCGATAT
GACCTGCAGCGGCTGCTGTGTGAGAAGGTGAAAACCGATGCCAACGGCAATTACAAGTGGATCCTGAGGAAACCATGGGAGACA
TTCACCCAGGATGTGTATGCCGCTCTGACAAACATCGTGGTCAGCTTTAAGCAGAATCTGCGCGTGATTAATCGAACCACAAAC
TACTATCAGCACTACAACGAGGCAGGGGAAAAGCGCATGATCCCTCAGACCAAAGGCGACAGATGGGCCATTAGAAAGCCAATG
CATAAAGATACTGTGTATGGCGAAGTCAATCTGAGAAAGGAGAAAACCCTGCCACTGAGGGACGTGGTCAAGAACCCCAGTATC
GTGGTCGATAAATCACTGAAGAACAAGCTGTACGAGCTGCTGAAGAGCCAGTATGACCTGAAGGCAATCGCCAAATACTTCGAG
ACACACCAGGACGTGTGGGCAGATGTCAACCTGAAGAAAATTAAGGTGTACTACTTCACTAAGGAGACAAACGAAAGATTCTTT
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GCCACTAGGAAGAGCCTGGACCCATCCTTTGATCAGAAGAAAATCGAAGAGGAAGTGACTGATACCGGCGTCCAGAAGATTCTG
CTGCACCATCTGCAGCAGAACAATAACGACCCTGATATGGCCTTTTCCCCAGACGGCATCGATAGGATGAACCAGAATATGACC
ATTCTGAATGACGGGAAGTGGCACCAGCCCATCTACAAAGT GCGCACATATGAAAAGGCAGATAAATTCGCCGTCGGCGAGTCT
GGGAACAAGGCCAAGAAATTTGTGGAAGCAGCCAAAGGCACCAATCTGTTCTTTGCCGTGTACGAGAGTGTCCAGGAGGACGAA
GCTATCGGGAAGCAGGTCTGCAAACGGACATTCGCCACTATCCCCCTGAACGAAGTGAT CAAGAGAAAGAAACAGGGCCTGCCC
GCTGCACCTGAGGACCTGAACGGGAATCTGCCCAAGTTTGTGCTGAGCCCTAACGATCTGGTCTACCTGCCCACCGAGGAAGAG
AGGAATAGTTCACGCATCATTCAGCCTCTGGACAGGGAGCGCATCTATAAGATGGTGAGCTCCTCTGGGAGTCAGTGCTTCTTT
ATCAAAGTGTTCGTCGCCAATTCAATTTGGGATAAGAACGAATACAGCAGCCTGAACAAGATGGAGAGGGCTATTACAAACGAA
ATGATCAAGGAGATTTGTGTGCCTATCAAAATTGACCGCCTGGGCAATGTCAGCCTGATCCAGATTTAAGAATTC

#13

ACCGGTGCCACCATGTACCCATACGATGTTCCAGATTACGCTTCGCCGAAGAAAAAGCGCAAGGTCGAAGCGTCCATGACAAAG
ACTATTCTGGGACTGGATCTGGGGACTAACAGCATTGGATGGGCACTGATTAACCAGGACTTCGATAACAAAAAGGGGGAGATC
CTGGGCATGGGCAGCCGGATCATTCCTATGACACAGGATATTAAGGACGAGTTCGGAAAAGGCAACTCTATCAGTCAGACAGCT
GAGCGAACTCGACTGCGGGGAGTCCGGAGACTGATCCACAGAACTCTGCTGAGGCGCGAGCGGCTGCATAGAGTGCTGAATATC
ATTGGCTTCCTGCCAGAACACTATGCCAACCAGATTGACTTTGAGAAGAGGTTCGGCAAGTTCAAGCCTGAATCTGAGCCAAAA
ATCAGTTTCGATGGAAATGACGTGTTCCTGTTTGAGAAGAGCTACCAGGAAATGCTGGTCGACTTTAAAATCCACCAGCCACAG
CTGGTGAGCAACGGCAAGAAAATTCCCCATGACTGGACAATCTACTATCTGAGAAAGAAAGCTCTGTCTAAGAAAATTGAGAAG
GAGGAACTGGCATGGATCCTGCTGAACTTCAATCAGAAACGGGGATACTATCAGCTGAGAGGCGAGGAAGAGGAAGAGACACCA
AATAAGCTGGTGGAGTTTCATAGCCTGAAAATTGTGGAGGTCAACGCCGATGAACCCCAGAAAGGAAAGCCTGAGATCTGGTAC
TCACTGGTGCTGGAAAACGGCTGGGTCTATCGACGGGCTAGCAAGACTCCCCTGTTCGATTGGAAAGACAAGATTAGGGAGTTT
ATCGTGACCACAGAAATCAACAATGATGGAACTGTCAAAACCGACAAGGAGGGCACCGAAAAGAGGAGCTTCCGCGCACCAAAA
CCCGAGGACTGGACTCTGCAGAAGAAAAAGACCGAGTTCGAGCTGTCAAAGAGCGGGAATGAAGTGGGAGCCTTCATCTACGAA
AGTATCCTGCAGAAACCCAACCAGAAGATTAGAGGCAAACTGATTTCAACCATCGAGAGGAAATTTTATAAGGAAGAGCTGAAA
ACCATCCTGAAAACACAGCTGTTCTTTCACAAAGAACTGAAGGATGAGAAACTGTACAATGCCTGCATCGAAGAGCTGTATAAG
AACAATGAAGCTCACCGGAGCCTGCTGTCCAACAAGGGGTTCGAGCATCTGTTTATTAACGACATCCTGTTCTACCAGCGACCT
CTGCGGTCTAAAAAGAGTCAGATCTCAAACTGCCCACTGGAGAAGCGCACATATAAAAAGGAGGGGATTGAAAT CACTGAGGGC
_ ATCAAAGTGATCTCCAAATCTAATCCAATCTACCAGGAGTTCCGGCTGTGGCAGTGGATTAGCAACCTGTCCCTGTATTGTATC
GAACCCACCGAGACAAATGTGACTTCAACCTTTCTGAACAGCATTGAAGATTACGAGAATCTGTTCGAATTTCTGAACAATCGC
AAGGAAATCGAGCAGAAGCACCTGCTGAAATATCTGCTGGAGAACCAGGGGTTTAAAGGAAAGCTGCTGACAAACGAACTGGAG
AAGTTCCGCTGGAATTTTGTCGCTGACAAAAAGTACCCCTGTAATGAGACAGGCAGCCTGCTGCATACTCGGCTGAGCAAAGTG
AAGAACATTTCCCCTGATTTCCTGACCAAGGAAATCGAGCACCAGCTGTGGCATATCATCTACAGCGTGACCGACAAGATTGAA
TATGAGCAGGCCCTGAAAACCTTTGCTCGGAAAAACAATCTGGATGTGGACTCCTTCTTTGAGCACTTCAAAAAGATCCCCCCT
TTTGAGTCTACCTACGGAGCATATAGTGAAAAGGCCATCAAGAAGCTGCTGCCACTGATCAGACTGGGCAAATACTGGAACTGG
GAGGCCATTGATAGTATCTCAAAGGACAGGATTAGTAAAATCCTGTCAGGGGAATACGATGAGAACATTAAGAACAGAGTGAGG
GAGAAAGCAGTCCACCTGACCTCCGAAAACAATTTCCAGGGACTGCAGGAGTGGCTGGCCAAGTACATCGTCTATGATCGCCAT
TCTGAGGGCAATGACCTGGGGAAGTGGACTAGCGTGTCCGACCTGGAGACATACCTGAAGGAGTTCAAGCAGCATAGCCTGCGG
AACCCTATTGTGGAGCAGGTCATCACAGAAACTCTGAGAGTGGTCAAGGATATT TGGATCAAGCACGGGAAAGGAACCGAAAAT
TTCTTTGACGAAATCCATGTGGAGCTGGGCCGGGAAATGAAGAACAATTCCGAGGATCGCAAACGACTGACCAACACAATTACT
GAAAACGAGAATACAAACCTGAGAATCAAGGCCCTGCTGATGGAAATGATGAATGATAACGACGTGGAGAACGT CAGGCCTTAC
TCTCCAAGTCAGCAGGAGATTCTGAAGATCTATGAGGACGGAGCTCTGAATAGCAACATCGAGCTGGACGATGAAATTGTGAAG
ATCTCCAAAAAGGCAGAGCCCACCAAATCTGAACTGCAGCGCTACAAGCTGTGGCTGGAGCAGAAATACCGATCCCCTTATACT
GGCCAGGTCATCCCACTGAACAAGCTGTTCACCTCTGAATATGAGATCGAACACGTGGTCCCTCAGAGTCGCTTCTTTGACGAT
AGCTTCAGCAACAAAGTGATCTGCGAGTCAGCCGTCAACAAGCGGAAGGATAACCAGCTGGGGCTGCAGTTCAT CAAGAACCAT
AGCGGAGAAAAAGTGGAGCTGGGCTTCGGGAAGGTGGTCCAGGTCTTTACAGAAGAGCAGTACCTGGATTTTGTGAAGGAGCAC
TATAGCAAAAATCGCTCCAAGCATAACAAACT GCTGCTGGAAGAGATTCCCGAGAAGATGATCGAAAGGCAGCTGAATGACACT
CGCTACATCAGTAAGTTCGTGAGCTCCATTCTGTCCAACATCGTCAGATCTGAGAAGGACGATGACGGCCTGAATAGCAAAAAC
ATTCTGCCTGGAAATGGCAAGATCACTACCGAACTGAAAAGGGACTGGGGGCTGAATGATGTGTGGAACGACCTGATTCTGCCA
AGATTCGAGAGGATGAATACCATCACAAACAGCGATCTGTTTACAACTTACAACGACAAGTATCAGAAACACCTGCCCACCGTG
CCTTTCGAGTACTCCAAGGGCTTTCAGAAAAAGCGCATTGATCACCGACACCATGCTATGGACGCACTGGTCATCGCATGTGCC
ACACGGGATCATCTGAATCTGATGAACAATCAGTCTGCCAAGAGTGAACTGAAACGATACGACCTGCAGAACAAGCTGCGGAAA
AAGGAGCCTTACTTCAACCAGAAGGAGAACAAACAGAAGGAAGCCTTCAAGGATTTTATCAAACCATGGGGCACTTTCACCGAG
GACAGCAAGAATGCTCTGGAAAAAATCATTATCTCCTTTAAGCAGAACCTGAGAGTGATCAACAAGGCAACAAACTCATACGAG
AGCTATAAGGATGAGGACGGGAATCTGAGGATCGGCAAGGATGGGAAACCAGAGAAGGGCCTGATCAAGCAGAAGGGGCTGAAC
TGGGCAATCAGAAAGCCCCTGCACAAAGACACCGTGTCAGGCCAGATTAACCTGAGCAGGATCAAGCTGCCCAATGGGAAAATC
CTGACAGCCACTCGCAAGAATCTGGATACCAGTTTCGACCTGAAAACAATTGAGAACTCAATCACCGACACAGGCATTCAGAAA
ATCCTGAAGAATTACCTGCTGTCCAAGGAATCTCCAGAGCTGGCCTTCTCTCCCGAGGGCCTGGAAGAGATGAACAATGAGATC
GAAAAGTACAACAATGGGAAATTTCACCATCCTATTAACAAGGCTAGGATCTATGAACTGGGGAGCAAATTCAATGTCGGACAG
ACAGGCAACAGAAGGGATAAGTTTGTGGAGGCCGCTAAAGGAACTAATCTGTTCTTTGCTATCTACCAGGACGAGAATAAGAAC
CGCTCTTATGAAACTATTCCCCTGAACGAAGT GATCGAGCACCAGAAGTGGCGAGCAAGT CTGCCTAAGGAAGAGCAGGAGAAA
ATTCCACTGGTGCCCGTCAACAAGCTGAAGGGGACCTTCATCTTTTCCCTGTCTCCCAACGATCTGGTGTACGTCCCTTCCAAT
GACGAGCTGGAACGAAGTGCTTCAATTGACTTCTCTAAGCTGAAAAAGGAACAGATCAACCGGCTGTATAAAATGGTGTCTAGT
TCAGGATCCCAGTGCTTCTTTGTGAAGAGTGAGGTCGCAACCTCAGTGGTCAACAAAATGGAATACAGCAGCCTGAACAAGATG
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GAGAAGTCTATCGATAACCTGATGGTGAAGGAGATTTGTATCAAACTGAAGATTGACAGGCTGGGCAACATCAGCAAGGCCTAA
GAATTC

#14

ACCGGTGCCACCATGTACCCATACGATGTTCCAGATTACGCT TCGCCGAAGAAAAAGCGCAAGGTCGAAGCGTCCATGACCAAA
ATCCTGGGGCTGGACCTGGGGACTAATAGCATCGGGTGGGCAATCCGCGACACAGAAAATGAGGGCATCAATCAGATCCTGGAC
AAGGGCGCCCGCATTTTCAGCGAGGGAGTGAAGTCCGAGAATGGCAAAGAAATCAGTAGGGCAGCTGAACGAACCGCTTACCGG
AGCGCAAGAAAGATCAAATATCGGAGAAAACTGCGGAAGTACGAGACACTGAAGGTGCTGTCAATTAACGGAATGTGCCCCCTG
AGCGTGGAGGAAGTCGAACAGTGGAAGAAATCTGGCTTCAAGGAATATCCCCTGAATCCTGAGTTTCTGGATTGGCTGCGGACC
AACGAGGACAAGAACATCAATCCTTACCTGTTCAGAGATAAAGCTAGCAAGCAGAAAGT GACACTGTTTGAACTGGGAAGAGCT
CTGTATCACATCGCACAGAGGCGCGGCTTCCTGAGTAACAGGCTGGACCAGTCAGCCGAGGGCGTCTTTGAGGAACATAATCCT
CAGATCCAGAACCTGATTGAGGACCTGGACAGCTCCAACACAATTCTGAATGAGCTGAAGGAATACTATATCAATCTGGGGATC
ATTGACGAGACTGAAAAGTCCGGCTTCAAGAAAGACCTGGATGAGGGGGAAAAGAAACT GAAGTCACTGTACAACAGCCTGGTG
GCCATCACAAAGAAAAACGCTAACGATATCGAAACTTGCAAGCAGGAGCTGATCGCTAGACTGAATAAGAAAGAGGACCTGGGC
AAGGTCAAAGGGAAGATCAAAGATATTTCTCAGGCAATGCTGGACAGGAACTTTAAGACTCTGGGACAGTATTTCTTTTCACTG
TACAACAAGGAGCGAATCCGGAACCAGTATACCAGCCGCGAGGAACACTACCTGGAGGAGTTCATCATTATCTGTCAGACCCAG
GGGATCGAGGGAATTAACACAAATGAGAAGCTGCCTGAGAAGAAGTTCACCGGCCTGGCAAAAGATCTGTATCGAGCCATTTTC
TTTCAGCGGCCACTGAAATCCCAGAAGGGCCTGATCGGGAAGTGCTCTTTCGAGAAGAACAAGTCTCGCTGTGCCGTGAGTCAC
CCAGACTATGAGGAATTTCGAATGTGGAGCTACCTGAACACAATCAAAATTGGCACTCAGTCCGAGAAAACCCTGCGCTTCCTG
ACACTGGAGGAAAAGCTGAAACTGGTGCCCAAGTTCTACCGAAAGAGTGATTTCAACTTCGAGGTGCTGGCTAAGGAGCTGGTC
GAAAAAGGAGCATCATTCGGCTACTACAAGTCTAGTAAGAAAAATGAGTTCTTTTACTGGTTCAACTATAAGCCCACCGATTCA
GTGAGCGCCTGCGTGGTGAGCGCTTCTCTGGAGAACGCAATCGGCAAGGACTGGAAGATCAAGACTTTCGAATATCAGACTAGA
AACACCGAGAAGAATGAAGTGACCAAATCCGTCGATTACAAGGACCTGTGGCACCTGCTGTCCGTGGCAACATCTGATACTTAC
CTGTATGACTTTGCCATCGAAAAGCTGAAACTGGAGCCTAAAAACGCAAAGGCCTTCAGCAAGACAAAACTGAAGAAAGACTTT
GCCAGTCTGTCACTGGCAGCCATCGCTAAAATTCTGCCATATCTGAAGCAGGGCCTGCTGTACTCCCACGCCGTGTTCATGGCT
AACATCGAGAATATTGTCGACGCCGATATCTGGAAGGATGAGGAACAGCAGAAGTTCATCCAGTCCAAGATTGTGGAGCTGGTC
GACAATTATATCGTGGAAAAGTCTAAACTGGAGCTGATCAATGGGCTGCTGAAGATCTACAACACCGAGGATAAGGAAGGACGG
AAAGTGTACTATTCAAAGGAGGCTGAAAGCCTGTTCGAGGCAGACCTGAGAAAGAAACTGGTCCCCTTCTACAAGGCTAACATC
ATCATCGAGGAACACGAGCAGGAAATCATTTTCCAGGATCTGTTTCCTATCCTGATGGACCAGCTGAAGAAACAGGAGTTCATC
AAAATTGGCAGACTGGATAAGCAGATTGAAGCCTTCCTGGAGGGGGAAAATGAGGAAGGACAGATCTTTTGTAACCACACAGAT
AAGCTGAAGAAACTGTACCATCCAAGCGACATCGAGGTGTTTAAGAAAAAGACTATCAAAGATGAGTGGGGGAATGAAAAGGTG
GTCCTGGGATCCCCACTGACCACATCTATCAAGAACCCCATGGCAATGAGAGCCCTGCACCAGCTGAGGAAGGTGCTGAATACA
CTGATTGCCAACGACCAGATCGACGAGGATACTCGGATCCATATTGAGATGGCCAGAGAACTGAACGATGCTAATAAGCGAAAA
GGCATCCAGGACTTCCAGAACGAGAACAAGAAGTTTCGGGAGGAAGCCATCAAGGAGAT CAAGAAGCTGTACCTGGAGGAATGC
CACAAAGACGTGAACCCCACCGAGGACGATATCCTGAGGTATCAGCTGTGGCTGGAACAGGGAAAGTGCGAGATCTACGAGGAA
GGCAACAATATCAGCATTTGTGATATCATTGGCAGCAATCCCTCCTATGACATCGAGCATACCATTCCTCGGAGCATCTCCCAG
GATAACAGCCAGATGAACAAGACACTGTGTAGCCTGAAGTTCAACAGATCCATCAAAAAGCAGAAGATGCCAGTGGAGCTGTCC
AACTACAATGACATTCTGCCCAGGATCGCACACTGGAAAAAGGAGGCCGAGGAACTGACTAGGCAGATCGAAACCATTTCTCGC
AGCATCAAGAGCGCTGCAACCAAGGTGGCCAAGGATAAGAACATCAGAAAGAGGCATTACCTGACACTGAAGCGAGACTATATT
CTGGGGAAATACGAGCGGTTCACTTGGGAGGAACCTAAAGTGGGCTTTAAAAACTCCCAGATCCCAGACACTGGGATCATTACC
AAGTACGCTCAGGCATATCTGAAATCTTACTTCAAAAGGGTGGAGAGTGTCAAGGGAGGAGCAGTGGCTGAGTTCCGGAAACTG
TGGGGCATCCAGGAATCTTTTATCGATGAGAACTGGTGGAAGCACTATAAGGACAAAGATAGAGACAAACATACCCACCATACA
ATCGACGCAATCACTATTGCCTGTATGCCCAAGGATAAATACGACCTGCTGGCACACGCCTGGAGGCTGGAGGATGAACAGGAC
AAAAAGGCCGCTAAGGTGCTGATCGAGCAGGCCAAACCATGGAAAACCTTCAAGGAGGATATCGAAAAGATTGAGACTGAAATC
CTGGTGAGCCATTTTACCCCCGACAACGTCAAAAAGCAGTCAAAGAGCATCATCAAGAATCGCGGCAAAAAGGTGTACGTCCTG
AAGAACGAGCTGCCTGTGAACTTCAAGAACAAGATCGAAGGGAAGGATTATTTCAAGCTGAAATTTGACAGCAAGATTCTGTAC
AAAATCCCCAAAAAGAAAGAGAAGCAGACCGATACATTCTATGAGGAACTGCCTAAAAACTACCTGAATGGAGT GGAAGGCAAG
GACTACTTCAAAATCAATACTACCGGCAAGACCTTCTACAAAATCCCAATTTTTAACCAGGGCGACACAATCCGGGGGAGCCTG
CACCAGGAGACAACTTACGGAGCCATTAAGCTGCCAGATATCGACATTGAAACAAAGAAACCCCTGCATACTGATAAGGGAGGC
TTCATTCTGAAGAAAGACATCAAAGGCAATGAGATTGTGTTCTTTGTGGTCCGCAAGGAAATCTCTAAAATTAGTGAGAACGAT
GTGCAGAATATCGTCGACAACGTGGTCCGGAAGAAAAT TGAGAATGCTATCGCAAACTCCCTGATCACTTTTAAGATCGTGAAG
AAAAAGAAAGTGGCCGTCATCAAAGAGGGGGTCACCATTTGGATGAGGGAGCCCAACATTGAAAAGGGGATCGAGGGAATCCCT
ATTAAGAAAGTGCGCATCATTACCAATTCTGTCAAAAACCCTATCGAGATTAAGGTGCACAGTCCACTGTCCAAGTCTCGCCAC
AAGCATAAACAGAAGGTCTACGGCCAGAACGATGAGAATTATGCCATGGCTCTGTACGAACTGGACGGGAAGCGGGAGTTCGAA
CTGATCAACAATTTTAATCTGGCCAAGCTGCTGAAACAGAGTCAGTCATACTATCCACTGCATAAAGAGAAGGAAATCAAGGGA
AAGAAAATTCTGGTGCCCATCGAGAAGAGAAACAACAAGGATGTCATCCTGAAGAGGGGCCAGCAGGTGGTGTTCTACGACAAA
ACCGTGGAGAACCCCAAGGATATCTCTGAAATCATTGACTTTCGCGAGCGAATCTACATCATTGAAGGGCTGACCATCCAGAGA
CAGAAAGATAAGAAAACATCCAAAGTGAATGAGTACGGAATCATTCAGCTGCGCCACTTCAAGGAAGCTCGAAAAAGTGAGGAA
ATCTCAAAGGATAACTTCAAACCTGACGGCGAGTTCAAGATCAACGAGAATAAGCCAACTAGGAAAATGAACCATAATCAGTTC
ACCGCCTTTGTGGAGGGGATCGACTTCAAGGTCCTGCCTAGCGGAAAGTTTCAGAAAATTTAAGAATTC

#15
ACCGGTGCCACCATGTACCCATACGATGTTCCAGATTACGCTTCGCCGAAGAAAAAGCGCAAGGTCGAAGCGTCCATGAGCAAG
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AAAGTCAGTAGACGCTATGAAGAACAGGCACAGGAGATTTGTCAGAGGCTGGGGAGTAGACCTTATTCCATCGGGCTGGACCTG
GGAGTGGGATCTATCGGAGTGGCAGTCGCCGCTTACGACCCAATTAAGAAACAGCCCTCCGATCTGGTGTTCGTCAGCTCCAGG
ATTTTTATCCCTTCTACCGGCGCAGCCGAGCGGAGACAGAAGAGAGGACAGAGGAACAGCCTGCGCCACCGAGCAAATCGCCTG
AAATTCCTGTGGAAGCTGCTGGCTGAACGAAACCTGATGCTGTCATATAGCGAGCAGGACGTGCCAGATCCTGCACGGCTGAGA
TTTGAGGACGCTGTGGTCCGAGCAAACCCATACGAGCTGCGGCTGAAGGGCCTGAATGAACAGCTGACCCTGAGCGAGCTGGGG
TATGCACTGTACCACATCGCCAATCATAGGGGATCTAGTTCAGTGCGCACATTCCTGGATGAGGAAAAGAGCTCCGACGATAAG
AAACTGGAGGAACAGCAGGCTATGACAGAACAGCTGGCAAAAGAGAAGGGAATTTCCACTTTCATCGAAGTGCTGACAGCCTTT
AACACTAATGGCCTGATCGGGTACAGGAACTCCGAGTCTGTGAAGAGTAAGGGCGTGCCAGTCCCCACTCGCGACATCATTTCA
AATGAGATTGATGTGCTGCTGCAGACCCAGAAGCAGTTCTATCAGGAAATCCTGTCAGACGAGTACTGCGATCGGATTGTCAGC
GCAATCCTGTTTGAAAACGAGAAGATCGTGCCAGAAGCCGGCTGCTGTCCCTATTTCCCTGACGAGAAGAAACTGCCCAGATGT
CACTTTCTGAATGAGGAAAGGCGCCTGTGGGAAGCCATTAACAATGCTAGGATCAAGATGCCCATGCAGGAGGGCGCTGCAAAA
CGCTACCAGAGTGCTTCATTCAGCGACGAGCAGAGACACATTCTGTTTCATATCGCAAGGAGCGGGACTGATATCACCCCTAAA
CTGGTGCAGAAGGAGTTCCCAGCCCTGAAAACCTCCATCATTGTGCTGCAGGGAAAAGAGAAGGCTATTCAGAAGATCGCAGGC
TTCCGATTTCGACGGCTGGAGGAAAAATCTTTTTGGAAGAGACTGAGTGAGGAACAGAAGGACGATTTCTTTAGCGCCTGGACA
AACACTCCTGACGATAAAAGACTGTCCAAGTACCTGATGAAACACCTGCTGCTGACAGAAAATGAGGTGGTCGACGCCCTGAAA
ACCGTGAGCCTGATTGGAGATTATGGCCCAATCGGCAAGACCGCAACACAGCTGCTGATGAAACATCTGGAGGATGGCCTGACT
TACACCGAAGCCCTGGAGCGGGGAATGGAAACCGGCGAGTTCCAGGAACTGTCAGTGTGGGAGCAGCAGAGCCTGCTGCCCTAC
TATGGGCAGATCCTGACAGGATCTACTCAGGCCCTGATGGGGAAGTATTGGCACTCTGCTTT TAAAGAAAAGAGAGACAGTGAG
GGATTCTTTAAGCCTAACACAAATAGCGATGAGGAAAAATACGGCAGGATTGCCAACCCAGTGGTCCATCAGACTCTGAACGAA
CTGCGCAAGCTGATGAATGAGCTGATTACCATCCTGGGAGCTAAACCTCAGGAGATCACAGTGGAACTGGCACGAGAGCTGAAG
GTCGGAGCTGAGAAAAGAGAGGACATCATTAAGCAGCAGACCAAACAGGAAAAGGAGGCTGTGCTGGCATATAGCAAGTACTGC
GAGCCCAACAATCTGGACAAAAGGTATATTGAAAGGTTCCGCCTGCTGGAGGATCAGGCCTTTGTGTGCCCTTACTGTCTGGAG
CACATTAGCGTCGCAGATATCGCAGCTGGAAGGGCAGACGTGGATCATATCTTCCCACGCGACGATACAGCTGACAACTCCTAC
GGGAATAAGGTGGTCGCACACCGACAGTGTAACGATATCAAGGGAAAGCGGACCCCCTATGCAGCCTTCAGTAATACATCAGCC
TGGGGCCCCATCATGCATTACCTGGACGAAACCCCTGGGATGTGGCGCAAAAGAAGGAAGT TTGAGACAAACGAGGAAGAGTAT
GCTAAGTACCTGCAGTCAAAAGGCTTCGTGAGCAGGTTTGAAAGCGATAACTCCTATATCGCAAAAGCTGCAAAGGAGTACCTG
CGCTGCCTGTTCAATCCAAACAATGTGACTGCCGTCGGGTCCCTGAAGGGAATGGAGACATCTATCCTGCGGAAGGCCTGGAAT
CTGCAGGGAATTGACGATCTGCTGGGCAGCCGGCACTGGAGTAAGGACGCCGATACCAGCCCCACAATGCGCAAAAACCGGGAC
GACAATCGGCACCATGGCCTGGACGCCATCGTGGCTCTGTATTGTTCCAGATCTCTGGTCCAGATGATTAACACCATGTCCGAG
CAGGGCAAGCGAGCAGTGGAAATCGAGGCTATGATTCCTATCCCAGGGTACGCATCCGAACCAAATCTGTCTTTCGAAGCCCAG
CGGGAGCTGTTTAGAAAGAAAATCCTGGAGTTCATGGACCTGCACGCCTTTGTGAGTATGAAAACCGACAACGATGCAAATGGC
GCCCTGCTGAAAGATACTGTGTATTCAATTCTGGGAGCAGACACCCAGGGAGAGGATCTGGTGTTCGTGGTCAAGAAAAAGATT
AAGGACATCGGCGTGAAAATCGGGGATTATGAAGAGGTCGCATCTGCCATTCGAGGCCGGATCACCGACAAACAGCCAAAGTGG
TATCCCATGGAAATGAAAGATAAGATCGAGCAGCTGCAGTCTAAGAACGAAGCCGCTCTGCAGAAATACAAGGAGAGTCTGGTG
CAGGCAGCCGCTGTCCTGGAAGAGAGTAATAGGAAGCTGATTGAGTCAGGCAAAAAGCCCATCCAGCTGAGTGAAAAAACAATT
TCAAAAAAGGCCCTGGAGCTGGTGGGCGGGTACTATTACCTGATTAGCAACAACAAGCGCACAAAGACTTTCGTGGTCAAGGAA
CCTTCAAACGAGGTGAAAGGGTTCGCATTTGACACT GGAAGCAATCTGTGCCTGGACTTTTATCACGATGCCCAGGGAAAGCTG
TGTGGCGAGATCATTAGAAAAATCCAGGCTATGAACCCTTCCTATAAGCCAGCATACATGAAACAGGGGTATTCTCTGTACGTG
AGACTGTACCAGGGCGACGTGTGCGAGCTGAGGGCAAGCGATCTGACTGAAGCAGAGTCCAACCTGGCCAAGACCACACATGTC
CGCCTGCCCAATGCTAAACCTGGGCGAACCTTCGTGATCATTATCACCTTTACAGAGATGGGGTCTGGATATCAGATCTACTTC
AGCAACCTGGCCAAGTCCAAAAAGGGACAGGACACTAGTTTTACCCTGACTACCATCAAGAATTATGATGTGCGGAAAGTCCAG
CTGTCTAGTGCCGGGCTGGTGAGATACGTCAGCCCTCTGCTGGTGGACAAAATCGAGAAGGATGAAGTCGCTCTGTGTGGAGAG
TAAGAATTC
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ACCGGTGCCACCATGTACCCATACGATGTTCCAGATTACGCTTCGCCGAAGAAAAAGCGCAAGGTCGAAGCGTCCATGGCAAGA
CCTGCATTTCGGGCACCTCGGAGAGAACACGTCAACGGCTGGACCCCTGACCCACATCGGATTAGCAAACCCTTTTTCATCCTG
GTGAGCTGGCACCTGCTGTCCCGGGTGGTCATTGACAGCTCCTCTGGATGCTTCCCAGGCACCAGCCGGGACCACACCGACAAG
TTTGCCGAGTGGGAATGTGCTGTGCAGCCCTACAGGCTGAGTTTCGACCTGGGGACCAACTCAATCGGATGGGGCCTGCTGAAT
CTGGATCGCCAGGGAAAACCAAGGGAGATCCGAGCACTGGGGTCCCGCATCTTCAGCGACGGACGGGATCCCCAGGACAAGGCT
TCTCTGGCTGTGGCACGGAGACTGGCCAGACAGATGAGGCGCCGACGGGACAGATATCTGACTAGAAGGACCAGGCTGATGGGA
GCTCTGGTGCGCTTCGGCCTGATGCCAGCAGACCCTGCAGCTAGGAAGCGCCTGGAAGTGGCCGTCGATCCATACCTGGCACGA
GAGCGGGCCACAAGAGAAAGGCTGGAGCCCTTCGAAATCGGGAGGGCCCTGTTTCACCTGAACCAGCGCCGAGGATATAAACCC
GTGCGCACCGCCACAAAGCCTGATGAGGAAGCCGGCAAGGTGAAAGAGGCTGTCGAAAGGCTGGAGGCAGCAATCGCTGCAGCC
GGAGCACCTACTCTGGGAGCTTGGTTCGCATGGCGAAAAACACGAGGAGAAACTCTGCGAGCACGACTGGCTGGGAAGGGAAAA
GAGGCTGCATACCCATTCTATCCCGCACGGAGAATGCTGGAGGCCGAATTTGACACTCTGTGGGCAGAGCAGGCCAGGCACCAT
CCAGATCTGCTGACCGCCGAAGCTCGCGAGATCCTGCGGCACAGAATTTTTCATCAGCGGCCCCTGAAGCCACCTCCAGTGGGA
AGATGCACTCTGTACCCTGACGATGGGAGAGCTCCTAGGGCACTGCCAAGCGCTCAGAGGCTGCGCCTGTTCCAGGAGCTGGCC
AGCCTGAGAGTGATCCACCTGGACCTGTCCGAACGCCCTCTGACCCCAGCTGAGCGAGATCGGATTGTGGCATTTGTCCAGGGC
AGACCCCCTAAAGCCGGAAGGAAGCCTGGCAAAGTGCAGAAGAGCGTCCCATTCGAAAAGCTGAGGGGGCTGCTGGAGCTGCCA
CCAGGCACTGGGTTTTCTCTGGAGAGTGACAAACGGCCTGAACTGCTGGGCGACGAGACAGGCGCCAGAATCGCACCAGCATTC
GGACCTGGATGGACAGCTCTGCCTCTGGAGGAACAGGACGCCCTGGTGGAACTGCTGCTGACAGAGGCAGAACCAGAGAGGGCA
ATTGCAGCTCTGACTGCACGATGGGCTCTGGACGAGGCAACTGCAGCAAAGCTGGCTGGAGCAACCCTGCCAGATTTTCACGGA
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CGATATGGCAGGCGCGCAGTGGCTGAACTGCTGCCTGTCCTGGAACGCGAGACACGAGGCGACCCAGATGGGAGAGTGAGGCCC
ATCCGGCTGGACGAGGCAGTGAAACTGCTGAGAGGCGGGAAGGATCACTCAGACTTCAGCCGGGAAGGAGCTCTGCTGGACGCA
CTGCCCTACTATGGAGCCGTGCTGGAGAGACATGTCGCTTTTGGGACAGGAAACCCCGCAGATCCTGAGGAAAAGCGGGTGGGA
AGAGTCGCCAATCCCACTGTGCACATCGCTCTGAACCAGCTGCGGCATCTGGTGAATGCAATTCTGGCCAGGCACGGCCGCCCT
GAGGAAATCGTGATTGAGCTGGCACGGGACCTGAAAAGGTCTGCCGAAGATCGACGGAGAGAGGACAAGCGGCAGGCCGATAAC
CAGAAAAGAAATGAGGAACGCAAGCGACTGATCCTGAGTCTGGGAGAGCGCCCAACCCCACGAAACCTGCTGAAGCTGCGGCTG
TGGGAGGAACAGGGCCCAGTGGAAAATAGGCGCTGCCCCTACTCTGGGGAGACAATTAGTATGAGAATGCTGCTGAGCGAGCAG
GTGGACATCGATCACATTCTGCCATTCAGCGTGTCCCTGGACGATTCCGCTGCAAACAAGGTGGTCTGTCTGCGGGAGGCCAAC
AGAATCAAGCGGAATAGATCTCCCTGGGAGGCCTTCGGCCATGACAGTGAGAGATGGGCAGGGATTCTGGCACGAGCAGAAGCT
CTGCCCAAGAACAAAAGGTGGCGCTTTGCTCCTGACGCACTGGAGAAACTGGAAGGAGAGGGAGGCCTGCGAGCACGACACCTG
AATGATACAAGGCATCTGAGTCGCCTGGCCGTGGAGTATCTGCGGTGCGTCTGTCCTAAGGTGCGGGTGAGCCCAGGCCGACTG
ACTGCACTGCTGCGACGGAGATGGGGCATCGACGCCATTCTGGCAGAAGCAGATGGACCTCCACCAGAAGTGCCCGCAGAGACA
CTGGACCCTTCCCCAGCTGAGAAGAACCGAGCAGACCACCGGCACCATGCCCTGGATGCTGTGGTCATCGGCTGTATTGATCGC
TCAATGGTGCAGCGAGTCCAGCTGGCCGCTGCAAGCGCAGAAAGAGAGGCCGCTGCAAGGGAGGACAATATCAGGCGCGTGCTG
GAGGGATTCAAAGAGGAACCTTGGGATGGCTTTAGAGCTGAACTGGAGCGACGGGCACGGACCATCGTGGTGAGCCACAGACCA
GAACATGGGATTGGGGGAGCCCTGCATAAGGAGACAGCTTACGGGCCTGTGGACCCTCCAGAGGAAGGATTCAACCTGGTGGTC
AGGAAACCAATCGACGGCCTGTCAAAGGATGAGATTAATAGCGTGCGGGACCCCCGGCTGAGAAGGGCACTGATCGATCGCCTG
GCCATTCGCCGACGGGATGCTAACGACCCTGCTACCGCACTGGCCAAAGCAGCTGAGGATCTGGCAGCACAGCCAGCCTCCCGC
GGCATCAGAAGGGTGCGGGTCCTGAAGAAAGAAT CTAACCCCATTAGGGTGGAGCACGGCGGGAATCCAAGTGGACCCCGCTCA
GGAGGCCCTTTTCATAAGCTGCTGCTGGCAGGAGAGGTGCACCATGTGGACGTCGCACTGCGAGCAGATGGCCGCCGATGGGTG
GGACACTGGGTCACACTGTTCGAGGCACATGGGGGACGGGGAGCAGACGGAGCTGCAGCCCCACCTAGACTGGGCGATGGGGAA
AGATTTCTGATGAGGCTGCACAAGGGAGACTGCCTGAAACTGGAGCATAAGGGCAGAGTGAGGGTCATGCAGGTGGTCAAACTG
GAACCTAGTTCAAATAGCGTGGTCGTGGTCGAGCCACACCAGGTGAAAACCGACAGATCCAAACATGTCAAGATCTCTTGTGAT
CAGCTGCGCGCTCGAGGAGCACGGAGAGTGACCGTCGATCCACTGGGACGGGTGAGAGTCCACGCCCCAGGAGCTAGGGTGGGA
ATCGGAGGGGACGCCGGACGAACCGCTATGGAACCCGCAGAGGATATTAGCTAAGAATTC
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ACCGGTGCCACCATGTACCCATACGATGTTCCAGATTACGCTTCGCCGAAGAAAAAGCGCAAGGTCGAAGCGTCCATGGGAGAG
AATATGATTGACGAGAGTCTGACCTTCGGCATTGACCTGGGGATTGGGAGTTGTGGGTGGGCAGTGCTGAGGCGGCCAAGCGCC
TTCGGACGGAAGGGCGTGATCGAGGGAATGGGCTCCTGGTGCTTTGACGTCCCCGAGACATCTAAAGAACGGACTCCTACCAAC
CAGATCCGGAGATCCAATAGACTGCTGAGGCGCGTGATCCGACGGAGAAGGAACCGGATGGCCGCTATTCGCCGACTGCTGCAC
GCAGCAGGCCTGCTGCCATCAACCGACAGCGATGCCCTGAAGCGGCCCGGACATGATCCTTGGGAACTGAGGGCACGAGGCCTG
GACAAGCCACTGAAACCCGTGGAGTTCGCTGTGGTCCTGGGCCACATCGCAAAGCGGAGAGGGTTTAAATCCGCTGCAAAGAGA
AAAGCCACAAACATTAGCTCCGACGATAAGAAAATGCTGACAGCCCTGGAGGCTACTCGAGAACGGCTGGGGAGATACAGGACC
GTGGGAGAAATGTTCGCCAGGGACCCTGATTTTGCTTCTAGGCGCCGAAATCGCGAGGGCAAGTATGATAGGACCACAGCTCGC
GACGATCTGGAGCACGAAGTGCACGCCCTGTTCGCAGCTCAGCGGAGACTGGGACAGGGATTTGCCAGTCCAGAACTGGAGGAG
GCCTTCACCGCTTCAGCATTTCATCAGAGGCCCATGCAGGACAGCGAGCGCCTGGTGGGATTCTGCCCTTTTGAGCGAACCGAA
AAGCGGGCAGCCAAACTGACACCCTCTTTCGAGCGCTTTCGACTGCTGGCCCGGCTGCTGAACCTGAGAATCACTACCCCAGAC
GGAGAGCGGCCCCTGACAGTGGATGAAATTGCTCTGGTCACCCGGGACCTGGGCAAGACCGCAAAACTGAGTATCAAGCGGGTG
AGAACTCTGATTGGACTGGAGGACAATCAGAGGTTCACAACTATCCGCCCCGAGGACGAAGATCGAGACATTGTGGCTCGGACA
GGCGGGGCAATGACAGGGACTGCCACCCTGAGGAAGGCACTGGGAGAGGCCCTGTGGACTGATATGCAGGAGCGCCCTGAACAG
CTGGACGCTATCGTGCAGGTCCTGAGCTTCTTTGAGGCCAACGAAACAATCACTGAGAAGCTGAGGGAAATTGGCCTGACTCTG
GCCGTGCTGGACGTCCTGCTGACCGCACTGGATGCCGGAGTGTTCGCCAAGTTTAAAGGCGCTGCACACATCAGCACCAAAGCC
GCTAGGAATCTGCTGCCACATCTGGAGCAGGGCAGGCGCTACGATGAGGCCTGCACAATGGCAGGGTATGACCACGCAGCCTCC
CGCCTGTCTCACCATGGCCAGATCGTGGCAAAGACACAGTTCAACGCCCTGGTCACTGAGATCGGCGAATCCATTGCCAATCCA
ATCGCTCGGAAGGCACTGATCGAGGGGCTGAAACAGATTTGGGCCATGAGAAACCACTGGGGGCTGCCCGGAAGTATCCATGTG
GAGCTGGCCCGGGATGTCGGCAACT CAATTGAAAAGCGACGGGAGATTGAAAAGCACATCGAGAAAAATACTGCCCTGAGGGLT
CGCGAGAGAAGGGAGGTGCATGATCTGCTGGACCTGGAAGATGTCAATGGCGACACCCTGCTGCGATACCGGCTGTGGAAGGAG
CAGGGAGGCAAATGCCTGTATACAGGGAAGGCCATCCACATTCGGCAGATCGCTGCAACTGACAACTCCGTGCAGGTCGATCAT
ATTCTGCCTTGGAGCCGGTTCGGCGACGATAGTTTTAACAACAAGACCCTGTGTCTGGCCTCTGCTAATCAGCAGAAGAAAAGG
TCAACACCATACGAGTGGCTGAGCGGCCAGACTGGGGATGCATGGAACGCCTTCGTGCAGCGCATCGAGACAAATAAGGAACTG
AGAGGGTTTAAGAAAAGGAACTATCTGCTGAAGAATGCTAAAGAGGCAGAGGAAAAATTCAGAAGCAGGAACCTGAATGACACC
AGATACGCCGCTAGGCTGTTCGCAGAGGCCGTGAAGCTGCTGTATGCCTTTGGGGAGAGACAGGAAAAAGGGGGAAACCGCCGA
GTGTTTACTCGGCCTGGAGCACTGACCGCAGCACTGAGACAGGCTTGGGGAGTGGAGAGCCTGAAGAAACAGGATGGGAAGCGC
ATCAATGACGATCGACACCATGCCCTGGATGCTCTGACCGTGGCTGCAGTCGACGAGGCCGAAATTCAGAGGCTGACAAAATCA
TTCCACGAGTGGGAACAGCAGGGCCTGGGGCGGCCTCTGCGGAGAGTGGAGCCACCTTGGGAGAGCTTCCGGGCAGACGTCGAG
GCTACCTACCCTGAAGTGTTTGTCGCACGGCCAGAGAGGCGCCGAGCAAGAGGAGAAGGCCATGCCGCTACCATCCGGCAGGTG
AAGGAGAGAGAATGCACACCAATTGTGT T TGAGAGAAAGGCTGTCTCTAGTCTGAAAGAGGCAGACCTGGAACGAATCAAAGAT
GGCGAGCGCAACGAAGCAATTGTGGAGGCCATCAGGAGCTGGATTGCCACTGGACGCCCAGCTGATGCACCACCACGCTCCCCC
CGAGGCGACATCATTACCAAGATCAGGCTGGCCACCACCATCAAGGCAGCCGTGCCTGTCCGCGGAGGGACCGCAGGAAGGGGA
GAAATGGTGCGCGCAGATGTGTTCAGCAAGCCAAACCGGAGAGGGAAAGACGAGTGGTATCTGGTGCCCGTGTATCCACACCAG
ATCATGAACAGGAAGGCTTGGCCCAAACCTCCAATGCGCTCAATTGTGGCCAATAAGGATGAGGACGAATGGACCGAAGTGGGA
CCTGAACACCAGTTCCGGTTTAGCCTGTACCCTAGATCCAATATCGAGATCATTAGGCCATCTGGAGAAGTGATCGAAGGATAT
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TTCGTCGGCCTGCATCGCAACACTGGCGCTCTGACCATCAGTGCACACAATGATCCCAAGAGTATCCATTCAGGCATTGGGACC
AAGACACTGCTGGCCATTTCCAAATACCAGGTGGACAGATTCGGCAGAAAGTCTCCAGTGCGCAAAGAGGTCCGAACTTGGCAC
GGGGAAGCCTGTATCTCTCCCACCCCCCCTGGATAAGAATTC
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ACCGGTGCCACCATGTACCCATACGATGTTCCAGATTACGCTTCGCCGAAGAAAAAGCGCAAGGTCGAAGCGTCCATGAGAGAG
AACGGGAGTGACGAAAGGCGGAGGAATATGGACGAAAAAATGGATTACAGGATTGGGCTGGACATCGGCATCGCATCAGTGGGG
TGGGCCGTCCTGCAGAACAATTCAGACGATGAGCCTGTGAGGATTGTCGACCTGGGAGTGCGCATTTTCGATACCGCAGAGATC
CCAAAGACAGGCGAAAGCCTGGCAGGACCCCGGAGAGCAGCTCGAACCACAAGGCGCCGACTGCGGAGAAGGAAACACCGCCTG
GACCGAATCAAGTGGCTGTTCGAGAACCAGGGGCTGATCAATATTGACGATTTTCTGAAGAGATACAACATGGCCGGACTGCCA
GATGTGTACCAGCTGCGGTATGAGGCTCTGGACAGAAAACTGACCGATGAGGAACTGGCCCAGGTGCTGCTGCACATCGCTAAG
CATCGGGGCTTCAGAAGCACCAGGAAAGCCGAGACAGCAGCCAAGGAAAACGGGGCAGTGCTGAAGGCCACAGACGAGAATCAG
AAACGAATGCAGGAAAAGGGATACAGGACAGTGGGCGAGATGATCTACCTGGACGAGGCCTTCCGGACTGGCTGCTCTTGGAGT
GAGAAAGGGTACATCCTGACCCCCCGCAACAAGGCTGAAAATTATCAGCACACAATGCTGCGGGCAATGCTGGT GGAGGAAGTC
AAGGAGATTTTCAGCTCCCAGCGCCGACTGGGCAACGAAAAAGCCACTGAGGAACTGGAGGAAAAGTACCTGGAGATCATGACC
TCCCAGCGCTCTTTTGACCTGGGGCCTGGAATGCAGCCAGATGGGAAGCCCTCCCCTTATGCAATGGAGGGCTTCTCTGACAGA
GTGGGGAAATGTACTTTTCTGGGGGATCAGGGAGAGCTGAGGGGCGCTAAGGGGACCTACACAGCCGAATATTTCGTGGCTCTG
CAGAAAATCAACCACACAAAGCTGGTCAATCAGGACGGCGAGACAAGGAATTTCACTGAGGAAGAGCGGAGAGCCCTGACTCTG
CTGCTGTTTACCCAGAAAGAGGTGAAGTACGCTGCAGTCCGCAAGAAACTGGGCCTGCCTGAGGACATCCTGTTCTACAACCTG
AACTACAAGAAGGCCGCTACTAAAGAAGAGCAGCAGAAGGAGAACCAGAATACCGAAAAAGCCAAGTTTATCGGGATGCCATAC
TATCACGATTACAAGAAATGCCTGGAAGAGAGAGTGAAGTATCTGACCGAGAACGAAGTCAGGGACCTGTTTGATGAGATCGGA
ATGATTCTGACTTGTTACAAAAATGACGATTCCCGCACCGAACGACTGGCCAAGCTGGGACTGGTGCCCATCGAGATGGAAGGC
CTGCTGGCTTATACTCCTACCAAATTCCAGCATCTGTCTATGAAGGCAATGCGGAACATCATTCCCTTTCTGGAGAAAGGGATG
ACCTACGACAAGGCTTGCGAAGAGGCAGGATATGACTTCAAAGCCGATAGCAAGGGGACTAAACAGAAGCTGCTGACCGGAGAG
AACGTGAATCAGACAATCAACGAAATTACTAATCCTGTGGTCAAACGCTCAGTGAGCCAGACAGTGAAGGTCATTAACGCCATC
ATTCGGACTTACGGCAGTCCACAGGCTATCAATATTGAGCTGGCAAGAGAAATGTCAAAGACCTTTGAAGAGAGGCGCAAAATC
AAGGGGGACATGGAGAAACGGCAGAAGAACAATGAAGATGTGAAGAAACAGATTCAGGAGCTGGGAAAACTGTCTCCTACAGGC
CAGGACATCCTGAAGTACAGACTGTGGCAGGAGCAGCAGGGGATTTGTATGTATAGTGGAAAAACCATCCCACT GGAAGAGCTG
TTCAAGCCCGGCTACGACATCGATCACATTCTGCCCTATTCAATTACATTCGACGATAGCTTTAGGAACAAAGT GCTGGTCACA
TCCCAGGAGAACAGACAGAAGGGCAATAGGACTCCTTACGAGTATATGGGGAACGACGAACAGCGCTGGAATGAGTTTGAAACC
AGGGTGAAAACTACCATCCGCGATTACAAGAAACAGCAGAAGCTGCTGAAGAAACATTTCTCTGAAGAGGAAAGGAGTGAGTTT
AAAGAACGGAACCTGACAGACACTAAGTACATCACAACCGTGATCTACAACATGATCAGACAGAATCTGGAGATGGCCCCCCTG
AACCGCCCTGAAAAGAAAAAGCAGGTGCGGGCTGTCAATGGCGCAATTACCGCCTACCTGCGAAAACGGTGGGGGCTGCCACAG
AAGAATCGGGAGACAGACACACACCATGCTATGGATGCAGTGGTCATCGCCTGCTGTACCGACGGCATGATCCAGAAAATTAGT
AGATACACAAAGGTGAGAGAGAGGTGCTATTCAAAGGGAACAGAGTTCGTCGATGCAGAGACTGGCGAAATCTT TAGACCCGAG
GACTACAGCAGGGCCGAGTGGGATGAAATTTTCGGCGTGCACATCCCAAAGCCCTGGGAGACATTTCGCGCCGAACTGGACGTC
CGAATGGGGGACGATCCAAAGGGATTCCTGGACACTCATAGCGATGTGGCTCTGGAGCTGGATTATCCCGAGTACATCTACGAA
AACCTGCGGCCTATCTTCGTGAGCAGAATGCCAAATCACAAGGTCACCGGAGCAGCCCATGCTGACACAATTCGGTCCCCAAGA
CACTTTAAAGATGAGGGCATCGTGCTGACTAAGACCGCACTGACCGACCTGAAACTGGACAAGGATGGGGAGATCGACGGATAC
TATAACCCCCAGTCCGATCTGCTGCTGTACGAAGCACTGAAAAAGCAGCTGCTGCTGTATGGCAATGATGCCAAAAAGGCCTTC
GCTCAGGACTTTCATAAACCCAAGGCCGATGGAACTGAGGGCCCTGTGGTCAGGAAGGTGAAGATCCAGAAAAAGCAGACCATG
GGAGTGTTCGTCGACTCTGGCAACGGGATTGCCGAGAATGGCGGGATGGTGCGCATCGATGTGTTCCGAGTCAACGGCAAGTAC
TATTTTGTGCCCGTCTACACCGCTGACGTGGTCAAAAAGGTGCTGCCTAATAGGGCCAGTACAGCTCACAAGCCATACGGCGAG
TGGAAAGTGATGGAGGACAAGGATTTCCTGTTTAGTCTGTATTCACGCGACCTGATCCATATCAAGTCTAAAAAGGATATCCCT
ATTAAGATGGTGAACGGAGGCATGGAGGGGATCAAGGAAACCTACGCATACTATATTGGAGCCGACATCAGCGCTGCAAATATC
CAGGGCATTGCCCACGATTCCAGGTATAAATTCCGCGGACTGGGCATTCAGTCTCTGGACGTGCTGGAGAAGTGTCAGATCGAT
GTGCTGGGACATGTCAGCGTGGTCCGATCCGAAAAGCGGATGGGCTTTAGCTAAGAATTC

#21

ACCGGTGCCACCATGTACCCATACGATGTTCCAGATTACGCTTCGCCGAAGAAAAAGCGCAAGGTCGAAGCGTCCATGAAAAGG
AACTACATTCTGGGGCTGGACATCGGGATTACAAGCGTGGGGTATGGGATTATTGACTATGAAACAAGGGACGTGATCGACGCA
GGCGTCAGACTGTTCAAGGAGGCCAACGTGGAAAACAATGAGGGACGGAGAAGCAAGAGGGGAGCCAGGCGCCTGAAACGACGG
AGAAGGCACAGAATCCAGAGGGTGAAGAAACTGCTGTTCGATTACAACCTGCTGACCGACCATTCTGAGCTGAGTGGAATTAAT
CCTTATGAAGCCAGGGTGAAAGGCCTGAGTCAGAAGCTGTCAGAGGAAGAGTTTTCCGCAGCTCTGCTGCACCTGGCTAAGCGC
CGAGGAGTGCATAACGTCAATGAGGTGGAAGAGGACACCGGCAACGAGCTGTCTACAAAGGAACAGATCTCACGCAATAGCAAA
GCTCTGGAAGAGAAGTATGTCGCAGAGCTGCAGCTGGAACGGCTGAAGAAAGATGGCGAGGTGAGAGGGTCAATTAATAGGTTC
AAGACAAGCGACTACGTCAAAGAAGCCAAGCAGCTGCTGAAAGTGCAGAAGGCTTACCACCAGCTGGATCAGAGCTTCATCGAT
ACTTATATCGACCTGCTGGAGACTCGGAGAACCTACTATGAGGGACCAGGAGAAGGGAGCCCCTTCGGATGGAAAGACATCAAG
GAATGGTACGAGATGCTGATGGGACATTGCACCTATTTTCCAGAAGAGCTGAGAAGCGTCAAGTACGCTTATAACGCAGATCTG
TACAACGCCCTGAATGACCTGAACAACCTGGTCATCACCAGGGATGAAAACGAGAAACTGGAATACTATGAGAAGTTCCAGATC
ATCGAAAACGTGTTTAAGCAGAAGAAAAAGCCTACACTGAAACAGATTGCTAAGGAGATCCTGGTCAACGAAGAGGACATCAAG
GGCTACCGGGTGACAAGCACTGGAAAACCAGAGTTCACCAATCTGAAAGTGTATCACGATATTAAGGACATCACAGCACGGAAA
GAAATCATTGAGAACGCCGAACTGCTGGATCAGATTGCTAAGATCCTGACTATCTACCAGAGCTCCGAGGACATCCAGGAAGAG
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CTGACTAACCTGAACAGCGAGCTGACCCAGGAAGAGATCGAACAGATTAGTAATCTGAAGGGGTACACCGGAACACACAACCTG
TCCCTGAAAGCTATCAATCTGATTCTGGATGAGCTGTGGCATACAAACGACAATCAGATTGCAATCTTTAACCGGCTGAAGCTG
GTCCCAAAAAAGGTGGACCTGAGTCAGCAGAAAGAGATCCCAACCACACTGGTGGACGATTTCATTCTGTCACCCGTGGTCAAG
CGGAGCTTCATCCAGAGCATCAAAGTGATCAACGCCATCATCAAGAAGTACGGCCTGCCCAATGATATCATTAT CGAGCTGGCT
AGGGAGAAGAACAGCAAGGACGCACAGAAGATGATCAATGAGATGCAGAAACGAAACCGGCAGACCAATGAACGCATTGAAGAG
ATTATCCGAACTACCGGGAAAGAGAACGCAAAGTACCTGATTGAAAAAATCAAGCTGCACGATATGCAGGAGGGAAAGTGTCTG
TATTCTCTGGAGGCCATCCCCCTGGAGGACCTGCTGAACAATCCATTCAACTACGAGGTCGATCATATTATCCCCAGAAGCGTG
TCCTTCGACAATTCCTTTAACAACAAGGTGCTGGTCAAGCAGGAAGAGAACTCTAAAAAGGGCAATAGGACTCCTTTCCAGTAC
CTGTCTAGTTCAGATTCCAAGATCTCTTACGAAACCTTTAAAAAGCACATTCTGAATCTGGCCAAAGGAAAGGG CCGCATCAGC
AAGACCAAAAAGGAGTACCTGCTGGAAGAGCGGGACATCAACAGATTCTCCGTCCAGAAGGATTTTATTAACCGGAATCTGGTG
GACACAAGATACGCTACTCGCGGCCTGATGAATCTGCTGCGATCCTATTTCCGGGTGAACAATCTGGATGTGAAAGTCAAGTCC
ATCAACGGCGGGTTCACATCTTTTCTGAGGCGCAAATGGAAGTTTAAAAAGGAGCGCAACAAAGGGTACAAGCACCATGCCGAA
GATGCTCTGATTATCGCAAATGCCGACTTCATCTTTAAGGAGTGGAAAAAGCTGGACAAAGCCAAGAAAGTGATGGAGAACCAG
ATGTTCGAAGAGAAGCAGGCCGAATCTATGCCCGAAATCGAGACAGAACAGGAGTACAAGGAGATTTTCATCACTCCTCACCAG
ATCAAGCATATCAAGGATTTCAAGGACTACAAGTACTCTCACCGGGTGGATAAAAAGCCCAACAGAGAGCTGAT CAATGACACC
CTGTATAGTACAAGAAAAGACGATAAGGGGAATACCCTGATTGTGAACAATCTGAACGGACTGTACGACAAAGATAATGACAAG
CTGAAAAAGCTGATCAACAAAAGTCCCGAGAAGCTGCTGATGTACCACCATGATCCTCAGACATATCAGAAACTGAAGCTGATT
ATGGAGCAGTACGGCGACGAGAAGAACCCACTGTATAAGTACTATGAAGAGACTGGGAACTACCTGACCAAGTATAGCAAAAAG
GATAATGGCCCCGTGATCAAGAAGATCAAGTACTATGGGAACAAGCTGAATGCCCATCTGGACATCACAGACGATTACCCTAAC
AGTCGCAACAAGGTGGTCAAGCTGTCACTGAAGCCATACAGATTCGATGTCTATCTGGACAACGGCGTGTATAAATTTGTGACT
GTCAAGAATCTGGATGTCATCAAAAAGGAGAACTACTATGAAGTGAATAGCAAGTGCTACGAAGAGGCTAAAAAGCTGAAAAAG
ATTAGCAACCAGGCAGAGTTCATCGCCTCCTTTTACAACAACGACCTGATTAAGATCAATGGCGAACTGTATAGGGTCATCGGG
GTGAACAATGATCTGCTGAACCGCATTGAAGTGAATATGATTGACATCACTTACCGAGAGTATCTGGAAAACATGAATGATAAG
CGCCCCCCTCGAATTATCAAAACAATTGCCTCTAAGACTCAGAGTATCAAAAAGTACTCAACCGACATTCTGGGAAACCTGTAT
GAGGTGAAGAGCAAAAAGCACCCTCAGATTATCAAAAAGGGCTAAGAATTC

#22

ACCGGTGCCACCATGTACCCATACGATGTTCCAGATTACGCTTCGCCGAAGAAAAAGCGCAAGGTCGAAGCGTCCATGAAAAGG
AACTACATTCTGGGGCTGGACATCGGGATTACAAGCGTGGGGTATGGGATTATTGACTATGAAACAAGGGACGTGATCGACGCA
GGCGTCAGACTGTTCAAGGAGGCCAACGTGGAAAACAATGAGGGACGGAGAAGCAAGAGGGGAGCCAGGCGCCTGAAACGACGG
AGAAGGCACAGAATCCAGAGGGTGAAGAAACTGCTGTTCGATTACAACCTGCTGACCGACCATTCTGAGCTGAGTGGAATTAAT
CCTTATGAAGCCAGGGTGAAAGGCCTGAGTCAGAAGCTGTCAGAGGAAGAGTTTTCCGCAGCTCTGCTGCACCTGGCTAAGCGC
CGAGGAGTGCATAACGTCAATGAGGTGGAAGAGGACACCGGCAACGAGCTGTCTACAAAGGAACAGATCTCACGCAATAGCAAA
GCTCTGGAAGAGAAGTATGTCGCAGAGCTGCAGCTGGAACGGCTGAAGAAAGATGGCGAGGTGAGAGGGTCAAT TAATAGGTTC
AAGACAAGCGACTACGTCAAAGAAGCCAAGCAGCTGCTGAAAGTGCAGAAGGCTTACCACCAGCTGGATCAGAGCTTCATCGAT
ACTTATATCGACCTGCTGGAGACTCGGAGAACCTACTATGAGGGACCAGGAGAAGGGAGCCCCTTCGGATGGAAAGACATCAAG
GAATGGTACGAGATGCTGATGGGACATTGCACCTATTTTCCAGAAGAGCTGAGAAGCGTCAAGTACGCTTATAACGCAGATCTG
TACAACGCCCTGAATGACCTGAACAACCTGGTCATCACCAGGGATGAAAACGAGAAACTGGAATACTATGAGAAGTTCCAGATC
ATCGAAAACGTGTTTAAGCAGAAGAAAAAGCCTACACTGAAACAGATTGCTAAGGAGATCCTGGTCAACGAAGAGGACATCAAG
GGCTACCGGGTGACAAGCACTGGAAAACCAGAGTTCACCAATCTGAAAGTGTATCACGATATTAAGGACATCACAGCACGGAAA
GAAATCATTGAGAACGCCGAACTGCTGGATCAGATTGCTAAGATCCTGACTATCTACCAGAGCTCCGAGGACATCCAGGAAGAG
CTGACTAACCTGAACAGCGAGCTGACCCAGGAAGAGATCGAACAGATTAGTAATCTGAAGGGGTACACCGGAACACACAACCTG
TCCCTGAAAGCTATCAATCTGATTCTGGATGAGCTGTGGCATACAAACGACAATCAGATTGCAATCTTTAACCGGCTGAAGCTG
GTCCCAAAAAAGGTGGACCTGAGTCAGCAGAAAGAGATCCCAACCACACTGGTGGACGATTTCATTCTGTCACCCGTGGTCAAG
CGGAGCTTCATCCAGAGCATCAAAGTGATCAACGCCATCATCAAGAAGTACGGCCTGCCCAATGATATCATTATCGAGCTGGCT
AGGGAGAAGAACAGCAAGGACGCACAGAAGATGATCAATGAGATGCAGAAACGAAACCGGCAGACCAATGAACGCATTGAAGAG
ATTATCCGAACTACCGGGAAAGAGAACGCAAAGTACCTGATTGAAAAAATCAAGCTGCACGATATGCAGGAGGGAAAGTGTCTG
TATTCTCTGGAGGCCATCCCCCTGGAGGACCTGCTGAACAATCCATTCAACTACGAGGTCGATCATATTATCCCCAGAAGCGTG
TCCTTCGACAATTCCTTTAACAACAAGGTGCTGGTCAAGCAGGAAGAGAACTCTAAAAAGGGCAATAGGACTCCTTTCCAGTAC
CTGTCTAGTTCAGATTCCAAGATCTCTTACGAAACCTTTAAAAAGCACATTCTGAATCTGGCCAAAGGAAAGGGCCGCATCAGC
AAGACCAAAAAGGAGTACCTGCTGGAAGAGCGGGACATCAACAGATTCTCCGTCCAGAAGGATTTTATTAACCGGAATCTGGTG
GACACAAGATACGCTACTCGCGGCCTGATGAATCTGCTGCGATCCTATTTCCGGGTGAACAATCTGGATGTGAAAGTCAAGTCC
ATCAACGGCGGGTTCACATCTTTTCTGAGGCGCAAATGGAAGT T TAAAAAGGAGCGCAACAAAGGGTACAAGCACCATGCCGAA
GATGCTCTGATTATCGCAAATGCCGACTTCATCTTTAAGGAGTGGAAAAAGCTGGACAAAGCCAAGAAAGT GATGGAGAACCAG
ATGTTCGAAGAGAAGCAGGCCGAATCTATGCCCGAAATCGAGACAGAACAGGAGTACAAGGAGATTTTCATCACTCCTCACCAG
ATCAAGCATATCAAGGATTTCAAGGACTACAAGTACTCTCACCGGGTGGATAAAAAGCCCAACAGAGAGCTGATCAATGACACC
CTGTATAGTACAAGAAAAGACGATAAGGGGAATACCCTGATTGTGAACAATCTGAACGGACTGTACGACAAAGATAATGACAAG
CTGAAAAAGCTGATCAACAAAAGTCCCGAGAAGCTGCTGATGTACCACCATGATCCTCAGACATATCAGAAACT GAAGCTGATT
ATGGAGCAGTACGGCGACGAGAAGAACCCACTGTATAAGTACTATGAAGAGACTGGGAACTACCTGACCAAGTATAGCAAAAAG
GATAATGGCCCCGTGATCAAGAAGATCAAGTACTATGGGAACAAGCTGAATGCCCATCTGGACATCACAGACGATTACCCTAAC
AGTCGCAACAAGGTGGTCAAGCTGTCACTGAAGCCATACAGATTCGATGTCTATCTGGACAACGGCGTGTATAAATTTGTGACT
GTCAAGAATCTGGATGTCATCAAAAAGGAGAACTACTATGAAGTGAATAGCAAGTGCTACGAAGAGGCTAAAAAGCTGAAAAAG
ATTAGCAACCAGGCAGAGTTCATCGCCTCCTTTTACAACAACGACCTGATTAAGATCAATGGCGAACTGTATAGGGTCATCGGG
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GTGAACAATGATCTGCTGAACCGCATTGAAGTGAATATGATTGACATCACTTACCGAGAGTATCTGGAAAACATGAATGATAAG
CGCCCCCCTCGAATTATCAAAACAATTGCCTCTAAGACTCAGAGTATCAAAAAGTACTCAACCGACATTCTGGGAAACCTGTAT
GAGGTGAAGAGCAAAAAGCACCCTCAGATTATCAAAAAGGGCTAAGAATTC

#23
ACCGGTGCCACCATGTACCCATACGATGTTCCAGATTACGCTTCGCCGAAGAAAAAGCGCAAGGTCGAAGCGTCCATGAACAAT
AGCATCAAATCTAAACCTGAAGTGACCATCGGGCTGGACCTGGGAGTGGGAAGCGTGGGGTGGGCAATCGTGGATAACGAAACA
AACATCATTCACCATCTGGGCTCCAGGCTGTTTTCTCAGGCCAAGACTGCTGAGGATCGGAGATCTTTCCGCGGGGTGAGGCGC
CTGATCCGACGGAGAAAATACAAGCTGAAACGATTCGTCAATCTGATTTGGAAGTACAACAGCTATTTCGGCTTCAAGAACAAA
GAGGACATCCTGAACAATTATCAGGAGCAGCAGAAGCTGCACAATACCGTGCTGAACCTGAAATCAGAGGCACTGAATGCCAAG
ATCGATCCTAAAGCACTGAGCTGGATTCTGCACGACTACCTGAAGAACAGAGGCCATTTTTATGAGGACAATAGGGATTTCAAC
GTGTACCCAACAAAGGAGCTGGCCAAGTACTTCGATAAGTACGGGTACTACAAGGGAAT CATTGACAGCAAGGAGGACAATGAT
AACAAACTGGAGGAAGAGCTGACAAAGTACAAATTCTCCAATAAGCACTGGCTGGAAGAGGTGAAGAAAGTCCTGTCTAACCAG
ACTGGCCTGCCAGAAAAGTTTAAAGAAGAGTATGAGTCACTGTTCAGCTACGTGAGAAATTATTCAGAGGGCCCAGGGAGCATC
AACTCTGTCAGTCCCTACGGGATCTACCATCTGGACGAAAAAGAGGGAAAGGTGGTCCAGAAGTACAACAACATCTGGGATAAG
ACAATCGGAAAGTGCAACATCTTCCCTGACGAGTATAGAGCTCCCAAGAACAGTCCTATCGCAATGATTTTCAATGAAATCAAC
GAGCTGTCCACAATCAGGTCATACAGCATCTACCTGACTGGCTGGTTCATTAATCAGGAGTTCAAGAAAGCCTACCTGAACAAG
CTGCTGGATCTGCTGATCAAAACCAACGGAGAGAAGCCAATTGACGCAAGGCAGT TCAAGAAACTGCGCGAAGAGACAATCGCC
GAAAGCATTGGCAAAGAGACACT GAAGGATGTGGAGAATGAAGAGAAACTGGAAAAGGAGGACCACAAGTGGAAACTGAAGGGA
CTGAAGCTGAATACCAACGGCAAAATCCAGTACAACGATCTGAGCTCCCTGGCTAAGTTTGTGCACAAACTGAAGCAGCATCTG
AAACTGGATTTCCTGCTGGAGGACCAGTATGCAACACTGGACAAGATCAATTTCCTGCAGTCCCTGTTTGTGTACCTGGGCAAG
CACCTGAGATATTCCAATAGGGTCGATTCTGCCAACCTGAAGGAATTTTCCGACTCTAACAAACTGTTCGAGCGCATCCTGCAG
AAACAGAAGGATGGGCTGTTCAAGCTGTTTGAACAGACTGACAAAGACGATGAGAAGATCCTGGCCCAGACACATAGTCTGTCA
ACTAAGGCCATGCTGCTGGCTATTACCCGGATGACAAATCTGGACAACGATGAGGACAACCAGAAAAACAATGACAAGGGCTGG
AATTTTGAGGCCATCAAAAACTTCGATCAGAAGTTTATCGACATCACCAAGAAAAACAACAACCTGAGCCTGAAACAGAATAAG
CGCTACCTGGACGATCGATTCATCAACGATGCTATTCTGTCCCCTGGGGTGAAGCGAATCCTGCGGGAGGCAACCAAGGTCTTT
AATGCCATTCTGAAACAGTTCTCTGAAGAGTACGACGTGACAAAGGTGGTCATCGAACTGGCTCGCGAGCTGAGCGAAGAGAAG
GAACTGGAGAACACAAAGAACTACAAGAAACTGATCAAGAAAAACGGCGACAAGATTAGTGAGGGCCTGAAAGCACTGGGGATC
TCAGAAGATGAGATCAAAGACATTCTGAAGAGTCCCACTAAATCATACAAGTTTCTGCTGTGGCTGCAGCAGGACCACATCGAT
CCTTATAGCCTGAAGGAGATCGCCTTCGACGATATTTTTACCAAAACAGAAAAGTTCGAGATCGACCATATCATTCCCTACAGC
ATTTCCTTCGACGATTCTAGTTCAAACAAGCTGCTGGTGCTGGCTGAAAGTAATCAGGCAAAGTCAAACCAGACTCCTTATGAG
TTCATCAGCTCCGGAAACGCAGGCATTAAGTGGGAAGATTACGAGGCCTATTGCCGCAAGTTCAAGGATGGGGACTCTAGTCTG
CTGGACAGCACCCAGCGGTCCAAGAAATTCGCCAAAATGATGAAAACCGATACCTCAAGCAAGTACGACATCGGATTTCTGGCT
CGAAATCTGAACGATACTCGGTACGCAACCATTGTGTTCCGGGACGCCCTGGAGGACTATGCTAATAACCACCTGGTCGAGGAC
AAACCCATGTTTAAGGTGGTCTGTATCAATGGGTCCGTGACCTCTTTCCTGCGGAAGAACTTTGACGATTCCTCTTACGCCAAG
AAAGATAGAGACAAGAATATCCACCATGCTGTGGATGCAAGTATCATCTCAATTTTCAGCAACGAGACAAAGACTCTGTTCAAC
CAGCTGACTCAGTTTGCTGACTATAAACTGTTCAAGAACACCGATGGCAGCTGGAAGAAAATCGACCCTAAGACAGGGGTGGTC
ACTGAAGTGACCGACGAGAATTGGAAGCAGATTAGGGTGCGCAACCAGGTGAGCGAAATCGCCAAAGTCATTGAGAAGTACATC
CAGGATAGCAACATCGAAAGAAAGGCTAGGTATTCCCGCAAAATCGAGAATAAGACTAACATTTCCCTGTTTAATGACACCGTG
TACTCTGCCAAGAAAGTCGGCTATGAGGATCAGATCAAAAGAAAGAACCTGAAAACCCTGGACATTCACGAATCTGCTAAAGAG
AATAAGAACAGTAAAGTGAAGCGGCAGTTTGTCTACAGAAAGCTGGTGAATGTCAGCCTGCTGAATAACGATAAGCTGGCAGAC
CTGTTCGCCGAAAAAGAGGATATCCTGATGTATAGGGCCAATCCATGGGTCATCAACCTGGCTGAGCAGATTTTCAATGAATAC
ACTGAGAACAAGAAAATCAAGTCCCAGAACGTGTTTGAAAAATATATGCTGGACCTGACCAAAGAGTTCCCCGAGAAGTTCAGC
GAGTTTCTGGTGAAGTCCATGCTGAGAAACAAGACCGCCATCATCTACGACGATAAGAAAAACATTGTCCATCGAATCAAACGG
CTGAAGATGCTGAGTTCAGAACTGAAAGAGAATAAGCTGTCTAACGTGATCATTAGGTCTAAGAATCAGAGTGGGACCAAACTG
TCATACCAGGATACAATCAACAGCCTGGCCCTGATGATTATGCGCAGCATCGACCCTACTGCTAAGAAACAGTATATTCGAGTG
CCACTGAATACCCTGAACCTGCACCTGGGAGATCATGACTTTGATCTGCACAATATGGATGCTTACCTGAAGAAACCAAAATTC
GTGAAGTATCTGAAAGCAAACGAAATCGGCGACGAGTACAAGCCCTGGAGGGTCCTGACATCTGGCACTCTGCTGATCCATAAG
AAGGATAAGAAACTGATGTACATCAGCTCCTTCCAGAATCTGAACGACGTGATCGAAATTAAGAATCTGATCGAAACCGAGTAT
AAAGAGAACGACGATTCTGATAGTAAGAAAAAGAAAAAGGCAAACCGCTTTCTGATGACCCTGAGCACAATCCTGAATGACTAC
ATTCTGCTGGACGCCAAGGATAACTTCGACATCCTGGGGCTGTCTAAAAATCGGATCGATGAGATTCTGAACAGTAAGCTGGGA
CTGGACAAGATTGTGAAATAAGAATTC

#24

ACCGGTGCCACCATGTACCCATACGATGTTCCAGATTACGCTTCGCCGAAGAAAAAGCGCAAGGTCGAAGCGTCCATGAGGATT
CTGGGGTTTGACATTGGCATTAACAGCATCGGGTGGGCTTTTGTGGAGAACGACGAACTGAAGGACTGCGGAGTGCGGATCTTC
ACAAAGGCCGAGAACCCAAAAAATAAGGAAAGCCTGGCACTGCCCCGGAGAAATGCACGCAGCTCCAGGCGCCGACTGAAACGG
AGAAAGGCCCGGCTGATCGCTATTAAGAGAATCCTGGCCAAAGAGCTGAAGCTGAACTACAAGGACTATGTCGCAGCTGATGGA
GAGCTGCCAAAGGCCTACGAAGGATCCCTGGCATCTGTGTACGAGCTGCGGTATAAGGCCCTGACACAGAACCTGGAAACTAAA
GATCTGGCCAGAGTGATCCTGCACATTGCTAAGCATAGGGGGTACATGAACAAGAACGAGAAGAAATCAAACGACGCTAAGAAA
GGAAAGATCCTGAGCGCTCTGAAAAACAATGCACTGAAGCTGGAGAACTACCAGAGCGTGGGCGAATACTTCTACAAGGAGTTC
TTTCAGAAATACAAGAAAAACACAAAGAACTTCATCAAGATCCGCAACACTAAGGATAATTACAACAATTGCGTGCTGTCTAGT
GACCTGGAAAAAGAGCTGAAGCTGATCCTGGAAAAACAGAAGGAGTTCGGCTACAACTACTCTGAAGATT TCATCAACGAGATT
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CTGAAGGTCGCCTTCTTTCAGCGGCCCCTGAAGGACTTCAGTCACCTGGTGGGGGCCTGCACTTTCTTTGAGGAAGAGAAAAGG
GCCTGTAAGAACAGCTACTCTGCCTGGGAGTTTGTGGCTCTGACCAAGATCATTAACGAGATCAAGAGCCTGGAGAAGATCAGC
GGCGAAATTGTGCCAACCCAGACAATCAACGAGGTCCTGAATCTGATCCTGGACAAGGGGTCTATCACCTACAAGAAATTCAGA
AGTTGTATCAATCTGCATGAGAGTATCAGCTTCAAGAGCCTGAAGTATGATAAAGAAAACGCCGAGAATGCTAAACTGATCGAC
TTCCGCAAGCTGGTGGAGTTTAAGAAAGCCCTGGGAGTCCACAGCCTGTCCCGGCAGGAACTGGATCAGATCTCCACTCATATC
ACCCTGATTAAGGACAACGTGAAGCTGAAAACCGTCCTGGAGAAATACAACCTGAGTAATGAACAGATCAACAATCTGCTGGAA
ATTGAGTTCAACGATTATATCAACCTGAGCTTCAAGGCCCTGGGAATGATTCTGCCACTGATGCGCGAGGGCAAACGATACGAC
GAGGCCTGCGAGATCGCCAATCTGAAACCTAAGACCGTGGACGAGAAGAAAGATTTCCTGCCAGCATTTTGTGATTCCATTTTC
GCCCACGAGCTGTCTAACCCCGTGGTCAATAGGGCTATCAGCGAATACCGCAAGGTGCTGAACGCACTGCTGAAGAAATATGGA
AAGGTCCACAAAATTCATCTGGAGCTGGCTCGCGACGTGGGCCTGTCCAAGAAAGCACGAGAGAAGATCGAAAAAGAGCAGAAG
GAAAACCAGGCCGTGAATGCATGGGCCCTGAAGGAATGCGAGAATATTGGCCTGAAGGCCAGCGCAAAGAACATCCTGAAACTG
AAGCTGTGGAAAGAACAGAAGGAGATCTGTATCTACTCCGGAAATAAGATCTCTATTGAGCACCTGAAAGATGAAAAGGCCCTG
GAGGTGGACCATATCTACCCCTATTCTAGGAGTTTCGACGATTCTTTTATCAACAAAGTGCTGGTGTTCACCAAGGAAAATCAG
GAGAAACTGAACAAGACACCTTTCGAGGCCTTTGGCAAGAATATTGAAAAATGGAGCAAGATCCAGACCCTGGCTCAGAACCTG
CCATACAAGAAAAAGAATAAGATTCTGGACGAGAACTTCAAAGATAAGCAGCAGGAGGACTTTATCTCTCGAAATCTGAACGAC
ACCCGGTATATCGCTACACTGATTGCAAAATACACAAAGGAGTATCTGAACTTCCTGCTGCTGAGCGAAAATGAGAACGCCAAT
CTGAAGAGTGGCGAAAAAGGGTCAAAGATCCACGTGCAGACTATTAGCGGGATGCTGACCTCCGTCCTGAGGCACACATGGGGG
TTTGACAAAAAGGATCGCAACAATCATCTGCACCATGCACTGGATGCCATCATTGTGGCCTACAGTACAAATTCAATCATTAAG
GCTTTCAGCGATTTCCGGAAAAACCAGGAGCTGCTGAAGGCCAGATTCTACGCTAAAGAACTGACTTCCGATAACTATAAACAT
CAGGTCAAGTTCTTTGAGCCTTTCAAGAGTTTTAGAGAAAAAATCCTGTCAAAGATCGACGAGATTTTCGTGTCCAAACCACCT
CGAAAGCGAGCTAGGCGCGCACTGCACAAGGATACCTTTCATTCTGAGAACAAGATCATTGACAAGTGCAGCTACAACTCCAAG
GAAGGCCTGCAGATTGCCCTGAGCTGTGGAAGAGTGAGGAAAATCGGCACTAAGTATGTCGAGAATGATACCATCGTGAGGGTC
GACATTTTCAAAAAGCAGAACAAGTTTTACGCTATCCCAATCTACGCAATGGATTTTGCCCTGGGGATCCTGCCCAATAAGATC
GTGATTACTGGAAAAGATAAGAACAATAACCCCAAACAGTGGCAGACCATTGACGAATCATACGAGTTCTGCTTTAGCCTGTAT
AAGAATGACCTGATCCTGCTGCAGAAAAAGAACATGCAGGAACCTGAGTTCGCCTACTATAACGATTTTTCAAT CAGCACATCA
AGCATTTGTGTGGAGAAACACGACAACAAGTTCGAAAATCTGACTAGCAACCAGAAGCTGCTGTTTTCCAATGCAAAAGAGGGC
TCTGTGAAGGTCGAAAGTCTGGGGATCCAGAACCTGAAAGTGTTCGAGAAGTACATCATTACCCCCCTGGGAGATAAAATTAAG
GCTGACTTTCAGCCTCGAGAAAACATCAGCCTGAAAACCAGTAAAAAGTATGGCCTGAGGTAAGAATTC
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SpCas9 mutation positions
hSpCas$

5 ATGGACAAGAAGTACAGCATCGGCCTGGACATCGGCACCAACTCTGTGGGCTGGGCCGTG

) L B o B L R B e e e e e m 60

[¢]
M D K K Y S 1 6 L D1 6T NSV G WA V.
o 1 | ] i 1 ] 1 1 1 V ] | ¥ 1 I 1 1 1 ] |
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
(o]
5 ATCACCGACGAGTACAAGGTGCCCAGCAAGAAATTCAAGGTGCTGGGCAACACCGACCGG
) :...}::.'}:...;:;:::..;.;.:;:}:.'.i::::{....;.l..:.,..i...i{ 120
[o]
I T D E Y K V P S K K F K V L 6 N T D R
0 1 1 ) 1 | 1 ] T 1 1 ] 1 1 ] T | 1 1 ] 1
21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40
]

5' CACAGCATCAAGAAGAACCTGATCGGAGCCCTGCTGTTCGACAGCGGCGARACAGCCGAG
. :

[} T = LI S | i 1 8 O
H S | K K N L | G A L L F D 8 G E T A E
) I I I I T I 1 1 i L] I ¥ 1 1 I 1 T ) 1 1
41 42 43 44 45 46 47 48 49 50 51 52 53 54 565 56 57 58 59 60
o]
5 GCCACCCGGCTGAAGAGAACCGCCAGAAGARGATACACCAGACGGAAGAACCGGATCTGC
Q L : =ttt : ™ ; LI : LZN B I : LI | : LML e ; 1 I Liue e | i =1 i 1 : 1 = 24 O
o ) ,
A T R L K R T A R R R Y T R R K N R I C
0 1 I 1 1 1 1 i 1 L] 1 ) 1 1 ) I 1 1 ! 1 )
61 62 63 64 65 66 67 68 69 70 71 72 73 74 75 76 77 78 79 80
0
5 TATCTGCAAGAGATCTTCAGCAACGAGATGGCCAAGGTGGACGACAGCTTCTTCCACAGA
o} tt—t | i T l LI B | | LI I | i — ; LI T : = | LI ] 3 O O
° s
Y L Q E $ N E M A K V D D § F F H R
o 1 I 1 1 1 I { | 1 J L T T T 1 I 1 1 i I
81 82 83 84 8 86 87 8 83 90 91 92 93 94 95 96 97 98 99 100
(o]
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hSpCas9
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PAM testing: NNGRR

Spacer sequences for PAMs tested:

Spacer
GCCCGGGTGGAACTGGTAGCC
GTTGAAGATGAAGCCCAGAG
GCTTCCGACGAGGTGGCCATC
GCACCATCTCTCCGTGGTACC
GGTGGAACTGGTAGCCATGA
GCCATGAATGAGACCGACCCA
GCATCCTCGTGGGCACTTCCG
GCAGAGCGGAGTGCTGTTCTC
GGTCGGTCTCATTCATGGCT
GCAATAAAAGGTGCTATTGC

FIG. 14

PAM
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ITR HASaCas9 NLS GFP'sV40 pAH1 scaffdld TR

‘St Euuf) Boofy Poq, wifus el HA-SBC&SQ-NLS-PZA‘EGFP.

¥iox, gt b tent

1 sgRNA cloning backbone

b 4.2 kb

o o v s o s v
5 s
H t

ITR HASaCasg NLS GFP sV40 pA ITR

PCO12:
HA-SaCas9-NLS-P2A-EGFP
; ngNAf
TR EF1a NLS*mCheny sV40 pAH1 scaffold TR
PC0O13:
*mCherry (modified to remove Bbsl),
1 sgRNA cloning backbone
d 4.6 kb

o e A 1 A S S S R 0 A N S AV ol o R e S e e
H i
H H

ITR HASaCas9 NLS GFP sVA0 pAH1 sgRNA1 H1 sgRNA2 ITR
/

Ll . PCO14:
rol e HA-SaCas9-NLS-P2A-EGFP,
2 sgRNAs
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% taget 1= GTACTCAACCAAGTCATTC
§ PAM=NNNNNNN (randomized library)

Cas9 ortholog:

target 1

Cas9 ortholog: 11 12 13 14 15 16 17 18 19 22
g p 5t "

target 1

target 1’

target 1 +
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Cas9: Sp

St3

sgRNA: Sp Sp SB3 St3 -
N

&
. &G

©. S©
‘\oc’ ‘p(’ eoc’ S

Sp Sp SI3 S©3 —

A e S kSt ik

g

Cas9: Sp_St3 chimera

St3_Sp chimera

sgRNA: Sp Sp S3 St3 -

0‘\0
PAM: ‘\00 9 ‘;0(.’ ‘\é’

S Y
'f& FLE

T

Sp Sp SB3 SB -
o

4

FIG. 17

SUBSTITUTE SHEET (RULE 26)

PCT/US2013/074691



PCT/US2013/074691

WO 2014/093635

99/119

8l 'Old

re3ep uro ok ssdjeue o e0ed i) 350 VED NOA 133 SePYL BASTHD O 5 _Ona FueIos 24y

. R “A2m aammiul
c.nc..vou;nr.mwm:muﬂwdnmuuvwzk.umkdv:ﬁmmdamNMU‘.EwJu._NWmE.mﬂmmuun»u.«.ncwuﬁm>nr_mencwn*n52umf.muzxsnu..m«ﬂmm/wm«mmu,m.mlﬁm_hﬁ.\pm.ﬁw«.aco.wkmzu_n_!_ﬂ..mw.mmw«UBmD\.WAE.J.Lavwmomuﬁacumﬂpﬂ@ﬁnnu.uvnocm

‘uoRAUISIP 2YS

‘N0 PENL JO PHRUNFEIT B UBYY FIND SNSO{ BYL JO BUNLEY WESIND Y3 PUE ‘padurnbas ag 03 PodU pinuA 150m Ay 1 sepajie safue “SBI28Cs swes By

way sa3EEs Honpw Suicds Ag peednsasd) 3G 2J0ESUL 40 JI4 SSIBDIDUED UINS JRYY paldadxE Si 3] "PRATBRSBALT AEISND 3G OF PATU A) PUE 'SUESTHD BRI 10U AUE ITHD JO AuEn “ISRGEIBP Byl Ul PIUIEIUOD B YESTHD JgELONsIND,
) {leWs A9 JO JBQUINY 2 “JNERi B S7 SN0NSiqiue auols YR 5 WS HEuis Asaa 243 Jog yoiuas Sy 'Spoylew (0. A3suea B A paASIT ussg S20:puR puEnuopubiess pue Asea Asane;as s oseuniongs sioe] agy jo uanesunuapy

DT SEAIDYAY TSRINMPITULS [EHUCUES W0 USIoHIP ARYBYS 3G JuBAL Yiu NMSTHD PUe {J00RdS 2iES B BULITIN0D] SRAIONUS YdBIND ISBPWE SUL USAT SEIL 300 FINTAC DY 00T € SPIACIE 0) 2D POUT ;ABY 2 IR 5t Psdse

1RHOdLY PUCIDS Y {003 JARUY-YASTED © T8 PISh 35 JoULED S¥D 3913 05 ‘S2uRB S0 i PRIEODOSIE J0U 22 FRINIINNIS BESIED ISOW J24I 51 SIY 403 UOSERS 34t S5u3B {SeIanbas PaeIOsse-yeS D) SY5 PRHER-05 AT fsaunasnns
WASTYD YT PRITIO0STE UDLO JUBWUDNAUD SIS WY UL SNO0Y I0U S0 3118 Sy ARueniodu 1SIDUENDIS PRPUGNT-IISH U 4O SRUCUDD {RIqoIdNT PRYSHANG UL SDINPN[S SPESTAT §° Duipuy 31 U2 $51S52 03 [O0L SIS RS I

2115 514} JO asadind jesP U9

s8sd dizy JeptiFeaSIud
{Enimy j2en
UIRLUSTID BYS

.
«
.

BRY SRy j s0dingd 1LIRn .

T {BC B30T 5¥E PO Mepony “53eadas Huwdupuyed ra.xn qumnw.au:_ Auendol vm._ﬂm.a_u 2IEdWwDD 0] 2SN B  22dOONISTHD
Fzzui(iigiET A 4507 EMITILUDIG INE FERdas pur siedRds o shuRuoRYp sTRIaUGE o3 pue mﬁamﬂmu. LgiSSIp 0} S5O} BUR FEEGEIEP QPUASTYD 4L

1TE KBy £00T ‘S ATETY HRDAN, TSIESAR JUDIDUNET 1043 peoedsiaiul AEInDas PRImMSn|> ANSRI.OF 903 GO E T Ja3puIdHdSTHD
' 1 2}> Isedd

ismeys sseqeeq

m. wot | sogpeexg Jen reren { Gou P shvd [oasy | $343BEY 3Roty Jewop

IDAIDS qOMm SUISTHD

SHI0AN pOIRRY £707 RET sung Aepinies

qepdnuapee 40 §
spraas epd RASTHD 3
sauousty

' g 105 s sen |
UL I Seuwl) se)

apuy
syeaday wapues §

SHUNY 12BN,

| MECETTEY

seaday cEspuey

§  =edwoongsTd |
| apucsnio 15vis |

TR
sHuy

15
[~ Sonar s |
SUHASTND §

TSHa9
el |
STHD 15V1a §

AIAEIG GOFA VATH BB

aa §8

'SUBSTITUTE SHEET (RULE 26)

- 5[e0y:




PCT/US2013/074691

WO 2014/093635

100/119

YIIOWIMITALTANIONT INAAAATIV TNV TL AN NOOE THHYAY - - LIOYOARYADLAT
................ HOTANATOD THYUA N AR T LYYV IOSSYTALAVSH IAAGATOS
.............. OYFHILANTEY HE THH AATORAWNINDTAD - - -ON'T -4 LOAdAAVH

|||||| ANAIDI ASNANMITNAAI A THANIAI I TIIADTYISY - - - - - - - - - ~YAIYILAVO
SHNTIYVAA AdAATVWAAAASFT T IN TIMAA AN THIHLLII T - - - - - - - - -~ HATYSAOD
SHITIHAISAAANYWANS AT FOTAD TUNIE A LAY ANV LAN T - - - -~~~ - - - LYAYLEOS

|||||| AAMIANTATINYTIT I IVI THENA AN THIA SSAYNIAG - - - TETSTANAANTEH

llllll IV TADT AN TTHIVA TTHHYI YU L THHASHY TUUY - - ~¥YTISADLAIATIAL

SANTIIAJLAAINDTIAASATAOTIA TAOMN AT TIYANDADTAY - - == -~ =~~~ AAYLNVYS
mm&EMOhhwmmHziHMOmmAMOJAMHMMM&MMHM&M<OM$AMK |||||||||| ABYLIAVL
||||||||||||||||| FATANTIARAHDI IV TIYODINLAYA - - - - - - - - INNIYOVY
nnnnnnnnnnnnnnnnn ATTNNAUD TEHAH AU TIAYOUASHUD - - - - - - - ~INNIAANYH
WATLWYAS------------- ZJthdmmmﬁmdﬂhm>OHNM<OZMHOHmUmmMmmmOFZ|
QHIHSATST-~--~~---~--~- H¥H&ZO€QQ>mH44H0>WEFO>@HO>I>MZ ||||||||
JATIADTEOL -~ ----------- ZUQWOHWWNDH>MMOHWHHOHmmOmHMNZ ||||||||
SATYS----=-~==emm - -- OAmIHHZHMZD>H<30>WO>OJWQOHH>W&MWMHWZZE
A TRASOIYIA-----~-=--=~~~ OOAMQHQZZWZZi>BOUWQHOHJQO>HMDDMHMPZ111
thd@OHAZMxHmImDHZOJ>Mm¥MWN>¥NMDHH><BO>WZHOHNAOHmeMQZ nnnnnn
LATIADDANT- -~ --=--==~-~------~ mﬁZm>m<30HmZHOHNmORHm2 |||||||||
JIAYADTAT T~~~ -~ ---=-=-=--~ mH&ZMmeHm>HCSO>m¢HOHﬁAUAHNZZ&Z&MhQ@Z
JATAIOMWNAA - =~~~ =~~~ -~ M&hMUJZNOWQF>430>WZBO>NQOQ>NWMFZ uuuuuu
HIADUWOMTIAA - - - ===~ ==~~~ MZQ%ddxwQBQB>¢BO>WOBO>WAOA&»DMHMM&Z-|v
dJATISN-------=--=------~ MmHHmOH>MZAHO>O>WOHOHmAOA>ADmS |||||||
AITIAD ~ = === === === == === QDHDQKHQNDHHG%O>WHHOHWQOAH>Z¢MZ ||||||
[ ! _ _ ! [ !
09 0sS - ov ot oz 0T

V6l Old

uoT3lRTSURIY
uotrjeTsuURI]

uoTlRTSURI]

uoTlIRISURIY
uoTjeTSURIY
uotjersuel
uoTIeTSURIY
uoTIRTSURIA
UOT3IRTSURI
uoTieTSURI]
uoTIRISURIA
uotleTSURI
uoTIeISURIA
uoTleTSURIY

UOTIRTSURIT]

uoTIRTSURIY
UOT IBTSURIY
uoTIRTSURIY
uotlIesuURI]
uotIR[SURIY
uoTleTsURIY
uoTyeISuURIl
uoTaeTSURIY
uoT3IeISsURI]
uotaleTsueIy
uoTIRISURIY

uotriersuril

(pe13Tpow)

6Se) eTodotaudp ewauodaal ¥

6S®D THdSTHD snytydowaayl snonosoidsixas 9z

6sen snaany -dsqns snaane snododotAydeas 1z

(P91 3ITPOW)
(pe13TPOW)
(P31 3 TPow)
(P91 3TpOW)
(PSTITPOW)

658D STISUAYIIOMSPEM BT[2I21INS T
gse) aeTIayadip I330RQglaUAICD T

6S®D) SUBIOATIUdWRART wuninoeqiaied 02
gsed undoiidestTred eusetdodsAw €2

6seD TTuosuyol sSNITTIORQGOIDERT L

6se) sauaboAd snoooooadaias

(patJTpow)
(PaTITPOW)
(pa13TpOow)
(P13 TPOW)

6sed TIel IaildeqorAdue)d vZ
6SBD POISUTD BIIISSISN 8T
6Se) STDOTR JIOIDRITTTd §

6SeD e1oaTIUap ewsuodarl ®

65BD TH4SIND snitydowrsya snooonoidsias 9z

6sen snaany -dsqns snaane snosodotdydeas iz

(pa13rpow)
(paT3TPOW)
(P13 TPOoW)
(pP3T3TDOW)
(P33T 3TPOW)

6SeD) STSUSYJIOMSpeM BT[II33INS T
6seD setaayadrp a=23deqauiiod T

65D SURIOATIUDWERART wnlndeqraled 02
gsed unotridastiTeb ewserdosAW £2

6seDd TTuosuyol sniTToeqOolIDeT L

¢se) sauaboAd snoooooidaaas

(PST3ITPOow)
(P31 3TPOW)
(pPST3TPOW)
(PST3TPOW)

gseDd Taxel xo3ideqoTAdwe) pZ
6SeD ©aIDUTD RTIVSSTIN BT
6SeD STOOT® JIOJIDRJTTId S

6sed e1ocoTijudp ewauodail v

65eD TUASIYD snitydowrsyl snoooooizdaxars 9z

6se) snoany -dsqgns snaane snodooorAydeas 1z

SUBSTITUTE SHEET (RULE 26)



PCT/US2013/074691

WO 2014/093635

101/119

.............................................. aNOIASATIIONAAD
VILA4UIAADTAYNYADAS IAN I8 SOEENGL IVATEVINAANQENA IONANTANTITY
............... NSHANALTOTSTY I'INDAIONAHIOA TOV I INITHASH STAVSTI
.............................................. DASDANITA TENNY
................................................. AOLOTYHLNAY
AADATOANDOAT ANDINIIAYSOVN A FTIRFTIAS IHL TN TANANISHYI SUNNTTIAXAA
TAVANINND-- - - -~ - SITINLIYAXONASA - ~XTOTIINTISONISNY IS SAATIINA- -
............................................... SALNLATOASNIN

............................................... YAXNEITUNSN-A

TLSTISOAYNALAGIT -~~~ -~~~ ~~~~~~~~—--— DHYAVAITITNAYA INADTANIA
IGFYIVAIYASdDAd TR~~~ ~- == ===-=-=~-==-~=~ SSAAYAI NAIMOUHAY IHATYASTA -
VWEINIAAAQdAdIdSHE - -~~~ -~ ~~~~~=~==-=--=--=-= HAOAAHIHOY THAIWYEOS - -
AAQAAAYIEALAAANIQY - - - =~~~ ~===-==~+~---- - NUIAIHOINATAAHIIMS T -~

LNSTNJFANTATOINIATANIAI L SSHACIASYAIAANSINATINDIANI IHHIVIAARY
YAYAADSYNIANITATONX - LOATOTATAAAGSNAANTASI I TAHONI N IWEYTYIA I T

TYSTIAONNYANSHNENT -~ - -~ - - ----=c-mm oo e e e e NWXDYHIYTHTIANYI- -
ADATIVOTENAYLEDANY - =~~~ =~ = - === m e oo UOSTAOYHALTHTTAYSM - -
AONISTSASINOFADTISTI~-ALATIAYTO- - - -NYSOTADAT TAHOAIN T INHTYTATTH
-MOSAYAIAATWNAIA AT S - TIOI SLAAD- - - -NISAIADTATAHOENN T INHOYTIATTA
AIDYAADASSNOAASYA- -~ - =~ - ------=~===-- -~ ATASIONHAAWNNTYIAT- -
SIOANLSTINDLAFAAT - -~~~ = == === == =-voom o NANHADYAIV THTIVYS I - -

NSINYILIZIMOIVISUATSI ALSIVIHYYIAAYIANT TdLIATOAYNIIS AOWIATIOS T
- OUINFQVIASYYIAANAMAATAASAQITATIAIMODD - - -~ -~~~ === e oo

TAAAEAIIWNTIH AT THATLAAQQAI A AQEYS LAIATISSAL -~ - -~ -~~~ - =~ MINAT4STD
TAYAALSOATANITHAT LA ANTHAYATAAINDAIdHYAH - -~ - -~ -~~~ - - - ANATIATL

uctTlerSURL]
UoTIeTSURI
uoTaeISURIY
uoT3IRTSURIY
UoT3IRISURI
uoTjersueIl
UOTIRTSURIA
uotTlerSURIY

uotTjersuesl

uoT3eISURIY
uoTjersuex’y
uotT3e(SURI]
uoTleTSURI]
uotT3erSuURI]
uotr3ersuerIl
uorjersuell
uoTIeTSURII
uoTlersueil
uoTIRISURIY
uotleTsSURI]

uotjersuerl

uot3jersueal
uoTIe[sURI]
uoTleSURIY
uot3leTSURI]
uotleR[SURI]
uoT3eISUBRI]
uotleTSURIY
uoTjersuril

uotleTSURI]

a6l Old

(Po13TPOW)

(P31 3TPOW)

6SeD
6S®D

wnotidestireb ewseTdodAW €2

TTuosuyol snittoeqolder] L

6se) sausaboAd snoocoojdaxas

(PetTITPOW)

(pa13TPOW).

(peTITRPOW)

(PIT ITPOW)

6S®RD
6sed
6sen

6sed

Tael I9312eqoTAdued vz
B2IDUTD BTISSSTON BT
STDOTE I03IDRITITL &

eTCeoTAUsp ewduodail ®

6SeD) TAASIND sniiydowaayl snoo0203da2I3s 92

6SeD snaany ‘dsqns snaane snododoTdAydeas 1e

(PoT3FTPOW)
(peT3tTpow)
(pPo13TDPOW)
(paT3TPOW)
(PT I TPOW)

65®D
65®D
65€D
6SeD
65D

STSuUsy3aOoMSpem e[[3I3130S ¢
seTxayldrp I91DBRQaUAIOD T
SUBXOATIUDWRART WNTNORGTAIR] 0
wnoatadastrTeb ewsetdooAw €z

TTuosuyol snyyroeqoldeT L

65D sauaboAd snoooooideaxas

(PaTITPOW)
(P21 3 TPoW)
(paT3TpOow)

(PoT 3 TPOW)

658D
6SeD
6S®D

65®eD

Taer xaioeqgotidwed vz
e3IDUTO BTISSSTON 8T
ST>O0Te I0JD0eJT(Td §

eToDTIUap ewauodsal b

65D TUdSIVD snirtydowasyi snodosoidarlis sz

6seD sneany -dsqns snaane snoododorAuydeas Tz

(PeT3TPOW)
(Pa13tpow)
(Patytpown)
(P31 JITPOW)
{(pet3TpOoW)

658D
65BD
6sed
65®e)
65eD

STSUSYIIOMSpEM BI[SISIINS Z
@etTIayldIp I930eauiio)d I
SUBIOATIUDWRART wninoeqraled 02
wnotidostireb ewsepdoodin ¢2

TTuosuyol sniyIdeqoOlIdeT L

6s®) souaboAd snooonoadsaias

(P13 TPOW)
(P21 3ITPOW)

{PoT3ITPOW)

6sed
65®eD

65ed

TIeT J3adeqotiAdwed ©z
BOIIUTO BIISSSTON 8T

STDOT® JIOADRITTIA S

SUBSTITUTE SHEET (RULE 26)



PCT/US2013/074691

WO 2014/093635

102/119

Bt bl
Gm o m e m e e e e e
................. OTTIVTHAYDOAVANINY TS AN TAVEIYNA RS NH- - - -
....................................... FOYTATLOTIOTLAKD - - - - -
....................................... AAAASAIIAY IMYDTLL - - - -
.......................... DLONSTANAAEE IMHANS AAANLTHIETAN- - - -
OOHY----- NNAXIAAC TV TENY Y N YATHNAI AT TTH IACYHANAMNI WSF STLIND - - -

uuuuuuuuuuuuuuuuu QId TN AN I IOOUATYATILTAOHHAAAYN T WSYSTAVALIH

.................................. VIAT ANAININAAOAAANRARE - - = -

HOAAVILASOVANIA- - ~NIWINATANLOAN I IQATTAININHITADAANVISI AT -~ -

ADARDSANNNNNINMINADIANNAG - AdIHA A TANA AL TALAHIT A TAAAVISTADH - - -

- - LATIAATI NMARAWYAWOFI TAANTAANTITNNAIAAEANDISISISATITIAASA - 4T
= -AOIAASTASONAAVAYATITALSADTISYIAASTY - AdAANSASISNNIVANTAINAX

.............................................. OWOUTOLTANYNTA
............................................. OALYILIANIODS TN
.............................................. DANATEATLYVEIN

uolleIsURI]

uotlersuerl

uotjeIsueIl
uorlersuexly
uorjersueisl
uoile[sueRIl
uotTale[suRll
uotTjersuerIl
uorleTSURIY
uoTIvISURI]
uot3ersueay
uot3IR[SURIY
uot3lR[SURII

ugotjesueal

uoT3ersueay
uotTlersuRIl
uoralersuRIy
uotrjersueIl
uotTleTsURIY
uorTjersSURIY
uoT3ersuely
uoT3eISURI]
uoTjersuery
uorT3eISuURI]
uorTaRTSURIY

uotleIsSuUeRI]

uoT3le[SURI]
uotjersuelly

uoeTrTi3ersural]

061 Old

65eD THdSI¥D snirydowaaya snooodoldails 9z

sseDd snaany -dsqns snaane snoooootAydeas 1z

(peT3TPOW)
(paT3TPOW)
(pat3Tpow)
(petTyTPOWw)
(PeT3TPOW)

65€D
&65®D
6Sed
65®D
6SeD

STSuUsylIOMSpEM BTT3I332NS 2
setxayadip uwuumnwc>hou T
SUBIOATJUDWRART WNTNORQIAIRd 0C
und1ldsstITeb euseidodAnW £z

TTuosuyof snirioeqoildeT (

6seD sausaboAd snoooooadaaas

(PeTITPOW)
(pa13TPOW)
(paT3TPOW)
(pe13ITPOoW)

65eD
6s®eD
65®D
6sed

Tae1 aaadeqorAdued vz
PIIDUTD PIIISSTSIN 8T
STOOTe IXO03IDRIITTIA &

elodT3uap ewsuodsal ¥

6seD TAASIN¥D snrtydowaaysy snooonoadsals 9z

6se) snaany -~dsqns snaane snododolAydels 1z

(P21 I TPOW)
(PR13TPOW)
(P2TITPOW)
(PSTITPOW)
(paT3TpPOoW)

65eD
6sed
6SeD
68eD
6sed

STSUaYIIOMSpRM BTI2X933INS 2
setaayadrip x931deqaulkiod T
SURIOATIUSBWRART wninoeqialed 02
und>tidostiTed euserdosin €z

TTuosuyol snylioeqoineq L

eseD sauaboAd snoooooizdsaas

(pet3jrpow)
(pa13TPOW)
(PaT3TPOW)
(paTITROW)

6SeD
6SBeD
658D
6sed

Tael aazdeqoiAdue) vz
BOISUTD ®TISSSION 81
STID0Te I021DPeITTITd §

e1oDT3IULD ewauodail b

65BD TAASTHD snitudowiays snooono01dsils 92

gsen snaany ‘dsqns snsane snododoiAydeas 1z

(PRTITPOW)
(peT3TPOW)
(PoTITPOW)

6se)n
6sed

6seD

STSusylIoMSpem eTT1aI233INS T
setaayadip as3degauliod I

SUBIOATIUSWRART wninoeqiaxed 0cC

SUBSTITUTE SHEET (RULE 26)



PCT/US2013/074691

WO 2014/093635

103/119

DA TALANLLWIA TANNYSE THAANOAINMA LT HOFIAN Y INMYINONNALO LANLSANG S

AN TNNIINLWII IISOYSYOANAAATITINMALILIISA - - -~~~ -~ -~~~ ALWMYIASNDOY
HIFIILOYOATHS A Td -~ - =~~~ -~ - = - === - - -mcme s e m o —m— e
LRI LDHY TWADAYODS ~ - - - - - - - - - = - oo m o s s m oo oo o e
FOITALDANLAILIANANSHIISCI T TAWNMA X IIATAD-ANUAN - - - ~-MA - NSONIADHUL
HOATALDANIISLIAVYAYININATHAAINMALINDSASHAMNAA - - - - MOAAJAINNHNA
HAdAILOADITIDAINGILIOSLYA ~~ -~ - == -===---=--=-=--~--—--- ADXALASHT
I ALOHOWTWI AMANTAAM~ - -~ =~~~ --------=~--~-—----- - 94d8D---

ILANGATLOYILII IGASNIION ITE THOMNOAAVIHA ANAVIATIN N AN Ad AMOUAAWI A

||||||| SAYYIAACGIINY - -~ - -~ - - - - X TIODIHOWED I DI AV AASOOTAYSIADD
-+ ~AMIAJAOYAILAS TYVAW- - == = = = - HASHTYIHINSOAIMTHHITIVANNAHYHIO
AdJINDADIINAMINNINOAANDHE - - - - - MHATHAIDAISASNISOADEASANIAASITSH

ITIDAARIAYAY ITAATARAVAATHSSAANI N TIJAXASONI L INATIIOOTOAIINADN

YTdOAAAATIALTIANAINFE -~ - -~~~ - -~ NOATIdAICADYATIVHTIDOTHIOHA ISON
|||||||| PYOJIYANTIANIA-- -~ - - ~ - -QISANADI TAOAT TITATINITAS STADNN
- - - - IYIEOLWTIIAIOIN IO -~~~ - - - -~ ASAHANDATAONAITINTIVOTANUNILHS

STADAXAAIYAUAISHINOAASADAN ~ - ~ALFLTISXANAYNITINNTIATHADHA I ADN

NIdOIAAGINALTINIINISHSTONE- - ~-ANOATASIHNAYNS TINTTIWNAIDAI IIUYN

NOADHARNMIOLTITTRINIZ-- -~ -~ - -~ HALIOINITOVLOTIYTYASYAYSLAIANT
80dDFAALYYLATIATALATIA - -~ -~~~ -~ SOATO - HAIOAN TIOHYENAXAS LATUNT
AYNA AME AT ATO NS TN - = = = = = == == = =~ o oo m oo
FR: a0 b
UNLYONIWS ~ - - =~ - - 5ATE 1NN T AL SYA SATINANANNAIAIXSHAA TADTANAYOTT
Q4LA0¥YTIqEY - -~~~ - - NTIATIEILOAWNETIdNI AN AITIOSYHOAT AOYADNISO
AN LN = = = == == = = = === = e e oo
RADUDN ==~ = = =~ == = = === — oo oo

QANADIATTIHNMDZATWWLTATTAIN TAA INATINOTSHAITIINAMNA T TMAMNMNNIAT

SASIOAITILOLATIT - - - ~LITANATATISHYSTILATAN AIATIONASNNT I TAASAINAD

uotieTSURIY
ucITleTSURI]
uoTjeTSURI]
uoT3leTsuell
uotTieTSURI]
uoT3IeISURI]
uoTleysurily

uoT3IeTSURI]

uoT3IeISURI]
uoTleTsuerl
uoTIBRISURI]
uotleTsURIY
uotjersuerl
uotrlersueil
uoTleTSuUeRId
uotleTsueIl
uoTleTSueIl
uotrlersueIl
uoTIeTSURI]

uotle[suril

uotTlIeTSsuURIl
uoTleIsuURIL
uoctTleISURI)
uoTlReISURI
uotrlelsueil
uotleisuely
ucTleTsuRIl
uorleISURI]
uotlIeISURIY

uoctTleTSsuURI]

asl old

(P13 TPow)

6sep

TTUOSUYOCL SNT{IDRqOIDRT L

gsen ssusbold snoooooiadsais

(P2TI TPOW)
(patTgTPOW)
(PST3ITPOW)
{P3TITPOW)

65eD
6seD
6S®BD
Esed

Tae7 a2ideqolAdwued vz
P3IDUTO BTISSSISN 8T
STOOTe I0AJ'ITITTd S

erod13uap ewauodsil v

6se) TAISIND snitydowmasyl snooonoidoxls g

gsen snaany -dsqns snaane snooodoriydelas Tz

(p3131tpow)
(P13 TPOW)
(P31 3 TPOW)
(P13 1TpPow)
(PeT3TpPow)

68®€D
6sed
6S®eD
6sed
65eD

STSUaYIIOMSPEM BITDI53INS g
setrayadip x930BgOUAIOD T
SURIOATIUBWRART untndeqraied 0Z
wnotldostiredb ewserdoodn €g

TTUoSuyof sni{IoRqolIDeT L

6se) sauaboAd snoooooidsails

(psT3TPOW)
(Pa13TPOW)
(pPa13TPow)
{(poT3TPOW)

65eD
6seD
6seD
6sed

TIe] asjdeqoriAdue) ¥z
E9IJUTD BIAISSISN 81
STDOOTR IOADRITITA S

e1ootaulp ewsuodsal ¥

6se) TAdSIdD snitydowrsyl snoooooidsxls 9z

6se) snaany -dsqns snaane snododoTAydeas 1z

(Pa13Tpow)
{PaT1JTPOW)
(P13 TPOW)
(P2T3ITPOW)
(P13 1pOW)

6seD
6S®D
68©D
65®D

6S®D

sTsuaylIomspem eliaxaians z
arTtaayadip Ia1neqouliod T
SUBIOATIURWEART wninoeqtailed 02
unotydestiTeb ewsetrdoodw £z

TTuosuyol sny{TIoeqolseT ¢

6seD sauaboAd snoonooojdaals

(poTITROW)
(P21 3 TROL)
(PeT3TPOW)
(PeT3Tpow)

6S®D
6seD
6SeD

65®D

Tae1 x9aoeqgoridue)d vz
PAIDUTD BTISSSTON 8T
STO0TR JIO03IDRIITTL §

erooTjusp ewsuodaal b

SUBSTITUTE SHEET (RULE 26)



PCT/US2013/074691

WO 2014/093635

104/119

................. LADWINSIOEIZAOLTASNT - -NLIGF0IAESS - -OALLIINY

ATTATINAANGIHTASHITTIOAYNGIMTOANVAGYI A X AHAYIATS - - LAANDODIONIT
TYSYLAMMAATAYITYSNAT SUNLAHId AV OVYIOAALNIYL - -~~~ - DITOOUATIDTIR
FHAVHE IAON U dHYAMAd DAWAY TAVH TYND T TSI DD TAINAN T~ SAAYDIISUONATY
ISOTANINATIVAD - QI TTAATATHON TIHAI MY IS STANXO TN ONLNTH TONTAMMHGT
INFAANYXNTACGIO - NAIINTNHIUNALLIDOSNINNIAYION IFA - - - N ATTNHNANTANT
IGETIINIINATI -~-AAAN T INTTAHALYISYNSIATAD - - STHA- - -SAIDFTIANI AT
USTSHA----------- OT-AAAIA THAAA I TAYNIYNINAANT - - ~SAASTISTHAINID
dSTNTASHAGQHTOH ~ - NITY -~ ASIVHAVAWIWTLSYAYNAN DAY T - - ~ONIIYLAATATI
IGIIWNOISANITE ~ ~ADIIOANAATASHASINIANAAD - - §7TAA - - ~IDIAAADIVTAI
IZITANALSIZAAD - - ADAT - N THIASHTSSLOTAAIDTIIAAA - - ~LANDIDAHATAL
TAQTLIAIANOI IAT - - L3T - - LAWAFAYEALHIEYADSH - ~ QLUK - - -OAIAYAADSTIN
IDQTTIYNILIENY - -¥LI - - AN IAHXAAINLIIIAAOLS - - TAd R - - -OATAFINATIAN

YLYYSLITNSH SOVY T TY AJATYI SHAIVADTYASTOAYTLA TdTHONAVAYSNYALS
YIZAMAdENAJLINATHAIATNNZFASTI NN IDAAYANIND I TV I HAADIVAS WA TLAN
ATYSUNDAMSWSYOODIASTIVAIHIYA T YYNDOV IV INNTAA TWINO OSTMSONID1I
AT TATINTIACITLEAD ISV I LTI TN AOYYAT ANADNIN I TTATTINTAYAN ATONTI 4
TANALA- -~ ~LLHMMIINIRIIONTAASTENONINT - - - NNTEANTALAND X TISNYATAC
ATOAALANINIAATIAAIVANOTOSTIVANANDT LA AMANL TANAALIXA T XA TISHAA TAN
SUAANALISONATITNINAINILOLAATHOS INEISA IH - NI INLTYAIAMYSASNADOVHN
AYYOVALTASHARITAWTLYHHLAL TINISOOATIAIN - - NTHLIMAIA AV.LALNIVY N A
TINYOLA- - -MSUNFITATIANONTSL -d TARDIANAN- - NTANTANAN SATISHAATAC
SIONOLI - ~ ~MAAMNATATAINOATAIAD I NMOAI I IO INNIANTALAASATISSAATAS
YIANITAYIOWNAANNAANI IONAOIASTANLAL - AL INNTANTINIIOVLAS YAV A
YIONTLA - - -XMAONSANI I IOINFX AT TIANIAIL IATNNTANTYNATAYNAYANASYET

dFTITYVAYILATYSLTIYSMLIMI FOADY LTI STINLOAT - - - - dJYYNNDAIAId
HOAO TATADAYSSYSONG = === = === === = === o oo m oo
e L oo o A Ay R Rt R
MOLTAISASNILSTANIANITWNYI -z =~ === ---=-=--==--=oomeun dSNAYHAE

uoT3Ie[SURI]

uoTIRTSURIL
uoTlRISuRIIl
uoTleISURI
uotleIsuell
uoT3ersuell
uoTaR[SURIY
uoTjRISURIL
uoTIeTsuR1l
uotjersuell
uotTIRTSURIY
uoTIRTSURIY

uotTjleISURI]

uoTjeISURIA
uotleTsueIl
uoTleIsueal
uotIRISURIY
uoTyeIsSURI]
uoTjeIsSURIY
uoTyelsueil
uorleISURI]
uoTjeysueil
uoTleISURIS
uotTIeTSURIY

uorjeisueIl

uoTjeisuril
uotrlIRISURIY
uoTleIsueil

uoTleISuURI]

461 ©Old

6Se) snaxny -dsqns snaane snodo00t1Aydels 1z

(pat3Tpow)
(PeT3TPOW)
(poT3TpOW)
(PaT3ITPOW)
(pat3tTpow)

68®D
6S5ed
6s®e)
6sed
65®eD

STSUIYAIOMSPEM ©TIIDIINS 2
seTIoyadIp I930eqauUikIod 1
SUBIOATIUSWRART wunindeqraied 02
wndotadastTieb euserdosin €z

TTuosuyol snylIoeRqOlIdeT L

6seDn sauaboAd snooosoidaaas

(pa13TpPOoW)
(pPaT3TPOW)
(pPa13TPOoUW)
(peT3tpow)

65en
658D
6sed

65®D

Tael xazoeqorTAdwed vz
P9IBUTID BIADSSION 81
STOOT® JIOIDRITITI §

etoot3usp ewsuodail ¥

6SeD TA4SIYD snitydowasyl snod02503dax3s 92

6seD) snaany -“dsgns snaane snd>2o000TAydeas 12

(pPeT3TPOW)
(P3TFTPOW}
(PaT3TPOW)
(PSTITPOW)
(PST3ITPOW)

65eD
65®D
68®e)
68®D

652>

STSusylIOoMSpEM BT[2I23INS 2
etaayadip I93DeqaUAIOD T
SURIOATIUDWRART unindeqraied 02
wnotadastireb euserdooAw €z

TTuosuyol snrrTdeqOoaDe L

6se) sausboAd snooodoadasais

(PSTITPOW)
(P13 TPOW)
(PRTITPOW)
(PoT I TPOW)

65®)D
&6sed
68®€D

6S®eD

TIel IX9idoevqoTAdwe)d ¥z
PaIBUTD BTIISSTAIN 8T
STDOTE JI031DRJITId S

eTooTiusp ewsuodaxl ¥

658D THdSIY¥D snyrydowrayl snoddoo5031daxls 9z

gseD) snmaany -dsgns snaine snooodotAudeas 1z

(PST3ITPOW)
(P13 TPOW)
(paT3ITPOW)
(P9TFTDOW)

65®D
6S®eD
6S®eD

£S®D

STSUSYIIOMSPpEM BITDID3IINS 2
setIxayaldip as30eqauiIo)d I
SUBIOATIUDWRART WNTNIRJTIAIRY 0Z

undTidast1Teb evwserdonin ¢z

SUBSTITUTE SHEET (RULE 26)



PCT/US2013/074691

WO 2014/093635

105/119

IAINIdY - HIOWANATIAAANALOTIONN IVA SOV INYIHEHTSAOODSAOYNO I AN AL
THINHEAY - - - DANATIVNIANIXAIS IVUNANI NS TAHVA T SADAVATIANNAAALNE - - -
IHIYUVYAS - - - DXNYAADNIANYYOS TOUTAAINE IBAYATIdTA INTALNMNOAHA - - - -
IAIHNAT - -DOWANANTITAVAOI LOMAVE NG STINIAAALSAAL TAAIADAADSNITIAN
TAINNAd - -YOLIHSIENATATLOMIWNNASA ST TANATOAXSIONIVATIOSNTININ
IAINGAQ- - - OXIAIVYNAT A IYOIASHAYAAINATIILTTHIAT ANLINS SSLLAONOTA
IIIANAT- - -DANNIIVYNIANISOIASANAAISTIAQANTILATANOOS TAANNI ATATA

SAOSATLII'TLALOY IS AANVINAINOTUAS TYINYY IdAYLAVAIQI TLTTAANADYNA LI

YHAANLIAMOIMAIONATY - - - - - DAUADN ATV TATNTYI I SAdIMOLA TN T~ - -~ - - -

AIAN0OCAN IVIINMOAANNIONAI ANAINLWI LI VT TNV ALSTISHIOY I INT - - -~ - - -

- - - -QYOLAIOWAN------------ NOSUMTIOEI ILOONHAHIOY T IAASTY -~ -~ - ~ -
1~~~-SAUHITOWA ~--------~~~ NANYAOASATIATI IAOSOAAHIONIT-- - -~ - -
...... ATNYIEDY------ -~~~ -AAXAAOTANTd TIWOTYNASINT - - - - - = - = - -~
....... OATZILIV- -~ ----=-- - -HAXUNODIWIIAT YA TIHISIOA - ~~ =~ = = =~ - -
AWALIAASTIOWIN- - -~~~ -~ -~~~ NALIMWYLI IAALIDLSAASDSIONTI -~ -~ - - -
FLALIESSTTAWIN- - -~ ~-=------ NOLEYWYLIINAJASADAWASLALATI -~ -~ - - -
....... IIILWOE -~ - ------ - - ~-HSLAATIJ I TENWTIIASINHMONDATS - - - - - - -
....... NAIYION----=-~=----- -ONIHMTAQTIINIYNTSINHIO- - ~~ =~~~ - - ~~

NATIAOVLNAVINADODISNIALE [HYOUSYALHI DA IONAMIFATANOOLLIALOTINY
.............. dTHTSATIVHAQAATIAYAIYOANYDId SAIAAATYNS TUAANTHO A
......... YOTOVYOEOLI OdAYAISNYYVHAHYNHANASTI TAUNNAd LIDXAYYMTH
......... Aa¥ALOTATHITOANOAD TINTATINSASATAINY SANINS AYTHADTAAS
............... OMOOTAINSTYNIONANTIMAISYTAAAALISHA - - - - - HAILSMIT
.......... AASTIOMOLAIHAN TONNAN AQI THY ALATATT I WAYA - - - - TITLTLIA
................ AANJHTHTINNIOINSINANTTALNTIANAI ITLIHISIDATAD
................ AAAA STHATTYATI ZdOANANTEDLIQIAINATSIVIDIIADTH
.......... WASANDOMOSAOIDLI MHNOH AL TONS ANVE TAYN TWIAAND - - ATLIMIY
.......... AUSTADMOSANTINTINAIOTASIAN DRIV INIATILNOTOTAALLYMAET
................ SNTAAIOATIAADACSISOAYATHATYAD TOTAH - - INTLLTAXY

uoTjerSuRIl
uotTIeISURI)
uoTlTrSURI]
uoTjeTSURI]
uoTleTsSURIY
uoTjersuell

uoctTleLsSURIY

uoTJeISURIY
uoTIRTSURIY
uoTIRTSURIY
uotrleTSURIY
uor3eISURI}
uoT3jeIsueIl
uoTIRTSURIA
uoTjeTSURIY
uoTlRTSURIY
uotTjeIsuR1}
UOTIRTISURIY

uoT3RISURIY

uotaleIsuelly
uoTlersueIl
uoTjleTSURII
uoTiIeTSUBI]
uocrlersueal
uoT3BISURI]
UOTIRISURI]
uotlersueal
uotile[suean
uoTjleIsueIl

uoTiRIsSURI]

461 Old

65eD ssusaboAd snooodoadsaas

(paT3TPOW)
(pa13tTpow)
(pPo13Tpow)
(pPaT3TPOW)

652D
6sed
§S®ED
6seD

Txe] aliseqorAdwe) vz
BOIDUIO BTIOSSTON 8T
STDOOT® I0JORITITI S

erTooTiusp ewduodaal ¥

68eD TA4SIVD sntriydowmasyy snodono0ixdaxarg 9z

6seD snaany -dsqns snaane snodoooTAydels Ig

(pPeT3TPOW)
(peT3Tpow)
(PoT3TPOW)
(PaT3TPOow)
(PaT3Tpow)

658D
658D
€sen
6Sed
65€)

STSUIYIIOMSPEM RTTSIDIINS Z
oeTiayadip I930eqauliod T
SUBIOATIUDWRART WnN{noeqiAied 02
unotydost[Teb euseijdodAW €2

Ttuosuyol snirToRqolIdeT (L

6se) sousboAd snoooooadsaas

(paT3TPOoW)
(PSTJTPOW)
(P13 TPOW)
(p@131pow)

6Sed
6seD
65®D
6se)

TIey IajideqorAdwed vz
eDIDUTD BTIDSSISN BT
STIDOTEe I03D0RITITITd S

eTod13Usp pwsucdall ¥

6se) THdSI¥D snitydowrays snodos02daixas 9z

658D sneany -dsqns snaane snooodoidAydels Tz

(p3TITPOW)
(pa13TPOW)
(PaT3TPOU)
(PoTITPOW)

(Pot3TPOW)

658D
6s®D
68eD
65®D
65®D

STSUIyIIOMSpPeM BTTDISIANS 2
asertisyadrp I931deqgauUiIo)d T
SUBACATIUDWEART wNInNdeqialed 0
wnotydestireb evwseldodAW €2

TTUcsSuyol sniriorqoldeT L

65e) sausboAd snooonoadasiaas

(pa131pOow)
(P31 FTPOW)
(P9T3ITPOW)

(P33T I TPOW)

6S®D
65®D
65D
6SeD

et xaldeqoridued vZ
Be9IBUTD BTISSSTISN 8T
SIDOTE JI03DBITITTA §

eroo1IU2p ewasuodsaal v

§seDd THdSI¥D snytudowrsyl snosodosdsxans gz

SUBSTITUTE SHEET (RULE 26)



PCT/US2013/074691

WO 2014/093635

106/119

HJZ&N<Z&>H0&¢DMqum&AHmmHm |||||||| ODAYTIAOLAGDLOYSWYANIYIANAIT
<>AZMMH|||-ZHm@OUﬂmm>HmQmez ||||||| SALIASODAVIOONOUOASDAUMIA
UQPMZMQ-un|mZmemwm&3Hmw>m>mOm-mmAQZEOHODOEM&U&MOOWMZAHZMm>D
>AA¥2mmnno1WQDmmeN&HHWQHmmMmehhHQQ&QHmMAmN&DHEDOOAZAAmMMWM
>A>m2Qd.'anDDMHmWOmAHMDHﬁwnun-xOHmQHZHmmOH?QD&OAOS&NANNMDO>
HQ>MZQH|||-mQQMJmmOm>Hm0>Q>n1I|DWAMZHQAMOQ>NZDMOZOJNNANJMMZO
>J>x2Hm|||-mDmemw%mem0>MQQ¥mnQMAImHWu&ZOWNHUH@MOMMZJ&AMJHZ
4d>xzzm||||mQDZmehmA<m0Hm>>OM|mZAmOAZHm¥Om>JU¥UMOOWNHmJ¥AHQ
>J>QZQH||||mQDMHxm0m>HWDNQZszmeAmZHQHDDUm>ZU¥Uh0H>>AmdeWZ
>d>m2mH||||MDOMH¥MOQ>HMDHQ>ZWH-Qm>mOHmH&MUU%EU&OAOHN%Q?J&DWM
>J>M2<J|||nwQQhBHmquHMD>MmOZmZZHAQEHmHHMUB?QU%MOOOIEQ&HMHQJ
>J>x22m-nnnmzomw>mmmHMMD>WMZE&ZZAADMA&Himqm>deOmOZDIdxHMMHA

MALATAIVE - - STWAAHAT AN TAVASYSATININIFAIISATATIONSIAANSDIALSAY

weSd-~---~----- HOOANTIHONIOI TAY NHVVH A HHWADAWT AV - UNF LA - - DFHAHA
Qd------------ SANYIONAITAELINIOAIANG A IOSOIFTY - FAASH - -OAQUDAT
LdSAII-=-=-=-=-~ AAIFAESIDTY R TOES INADONAA I TN ANNL - NATHENFAS TAI I
AQ-------- AIVENTIFVILASYTALSTAR ANNDTESOULOS - UNI NIA - - VAT LI T
TOL-= ===~ v~ NIAGHANTIOSOTHAN IDFTATANWATYSNAD - OUDLIO - - NAUVWA
AYSEA -~~~ === =~ - IOINIDANTYMUYNAYD - - - -NANOEINT INTY - ¥HASTO - - AQUY1H
ASAFH--------~ OAINAA XTI INVYSHIEANANTZOIN T TN - AN SAD - - ATAVLE
dayag----------- WAFIINITIADATIOWVYATA TIOVHASHL - ANAAN T - - DOUVIHA
TUTING - - - -ENZIADSTANIISSAVAYANAONNATADT IH THLNL - AYI HTH - - YOAYWA
OMHOHANSHA TIYIDNADONY YA TWYYANHEA - -MNYAOINOIVINA -AAINLE - - ~ ~IV¥WH
RAY-~--=--------- NEAOLLYIIHITAANLOY NEIOWANT WIOY -AUSNA T - - ~ -AV'1H

AYTHMYD - HOATHIATOASdYVILAYI T SOOVYIALIONIAVAN L LWEMYNE THAYTLLY
TIA¥IAY - - -OMILAIYSHTIMASALN TANAAVYINDAJIDINALAJ IMSAT IDJFDTIY LAY
TATUAIN - - - DQATOIINNAANYTANOLIUAALINITIOS THFLIANSYA S THATIADLADON
IAAALACAZISAOATIYNIANIVEY TIAAADAS TIVANT AAAATANAEND T TS INNNMAL L
IVIONAA-MOSYYAAIAAAANIADY IVNANYASLAYNNTIAIASIYATINONDIVIVAA A

o061

uctTlersuerl
uoTle{sueI]
UoT3RTSURIY
uotleTSURIY
uotrielsuerl
uoTIR[SURIY
uoT3eTSURI]
ucT3eTSuURId
uotjersueal
uoT3eIsueIl
UuoT3eTsSuRIl

uotTaieIsueal

uoTaleTSURI]
uocTleysuell
uotTleisuexy
uoTIRTSURIY
uoTleIsurIl
uoT3eIsSuURI]
uoT1IRISURI]
uorleTsuRIl
uoTIBTSURIY
uorleisueil
uorieisuerl

uotleISURI]

uotTjersSuRI]
uctlersuell
uoTjeTSURI]
uoTjersuexl

uotTlRISURI]

Ol

(PeTITpOW) ¢sSe) sSTSusylIomspem eTIBIDIING 2

(pa13Tpow) gseln setIayadip aoiseqauliod T

(POTITPOW) E5B) SUBIOATIUSWRAR] WNTNORQTAIRd 0Z

(paT13Tpow) esed undotidastirTieb euse1dodAw cz
(paT3TPOW) ESed Truosuyol mmHAﬂUmQOuomq L
6seD) sauaboAd snoooonoadsaas

(PeT3TPOW) gsed tael asdpeqofAdwed wg
(PRTITPOW) 658D BOIISUIO BTISSSTION 81
(PaT3Tpow) eSeD SIDOTEP A0IDERITITI S
(Pe13jtpow) gSeD BTODTAUSP ewsuodaill b

6seD Td¥dSTHD sniTydowadyl snoooooldsals 9z

6se) snaany -dsqns snaine snooodolAydeis 1z

(PeTITpow) gsed SISUsYyIIOMSpEeM 2119I23INS ¢

(paTiTpow) gse) oerasyldip I83DEQLOUAIOD T

(P3IJTPOW) £SBD SURIOATIUSWERART unindeqraied 0

{(paI13ytpow) esel undTidostiieb ewseldooAw €z
(paTJTPOW) 6SED TTuosuyol sNTTIDRqO3IdeT L
6sed sauaboAd snoooooadaxas

(p3TJTpow) gsen trel aaadeqorAdued vz
(POTITPOW) 6SBD) EIIDUTD BTISSSTON 81
{(P®T3JTpow) 65D STDOT® IOIDBITITL §
(PSTJTpPowW) gSED BTODTIUSP evwaucdaxl b

65eD THdSI¥D sniTydowrayl snooodoidsils 9z

6se) snaany -dsgns snsane sndodoooTAuydeas 1z

{(POTITPOW) gSeD STSUSYIIOMSPEM BI[2I23INS 2

(poTITPOW) gsen serasdylrdip xoadeqauliod 1

(PPTITPOW) ESEBD) SUBIOATIUIWEART wnijudeqtaied 0

(peTitpow) gsed undIldasTTTeb PwseidodAW €Z

(paT3Tpow) ¢se) Truosuyol sniitdeqolideT .

SUBSTITUTE SHEET (RULE 26)



PCT/US2013/074691

WO 2014/093635

107/119

LSRYAILIVATYHHTHNNIAY - - - -~ - MAIOML- - -HATASLTHNOSILOAHINSONEDSN -
LSOVAAAVATYHHYANIHA -~ =~ - = AATOMA - - - DU TINLIDONSYIAYYN - - - - - - -~
OANINTAYAOAVHHAQNAYYS - - - -~ - ATANTE------ dANAIASATSSANR -~~~ ~~ =~~~
OAATNTAYAHYHHAINIFYO - - -~ - - AANIdE - - - ANAIWSALIYASA -~ = ===~ ~
SSYVIITYAAYHHHA-IQIL--- -~~~ MNATOMH - - - dUTOSIAODUAASAAL -~~~ = -~~~
AQYNYTI I TYAIYHHY AN ~ - -~ - - ANIAAMA - - - FATISLADONISHANA - ===~~~ - -

MOMNOTITYINNY TN ITWMIOLONA YLL A LY TTA TAYAIVA SOATTI TYHIADADOIHAN
...................... LLOHSYIHOVAYSATANYHWMYASINSAVAT FEANIYID
.................... AVIdOWAdMTIATOY TIONYY AU LANTOEYY I QI NI AT
................... dAQIATHNNYAAITYAAIATIY AULANINYY TIDIAXASS.L
...................... ITAINARYSOTILSATIAIIOSIAATOIY TS - - OUSHAN
................... AANFAXAINWY SATIOVAHNLIDILAAIOUN 14 -OWNA'IES
............... INYNINISTTTINTAINL ANV ITIVI AYLANINIS IS - -agoda
...................... MOLTINHAYAIOD TAINT AL LANINIENA - - DA - - -2
...................... ANISS-AIOAAIAVIVALSOULAANTONY I - - - DSTIH
...................... AINIIdIWNATTANYYAAIVOALIATOYY IS - - -MVLIA
...................... AIAHYYAHADTYNTAAISY RALAATINEATA - - ¥NAAQH

|||||||||||||||||||||| ATINNAYIZ SHTTNWIDALY AULAATNINISA - ~ANDASS

TTAIAATIHLOOTAIAAGEI IYLIVYINSI NI I NI ANYATAS TS AYONA N TONSES SY X
JUIAATALANNAJLSUNDOLALAMHA LAIAY ANASADI T SINAYMIVAAINON SONIAHOA
AMAAADISWOLODAYSANDDT--------~ YIOIVSMATIAHOIVIIJWENDNI INAGH A
ALAWWATANNSAYOLSATISSAOEAINED AYFRAAMN TOYNDSST AT AL LONSHYONS YT

NIHAQdALTINNININSITTOINY - -MIFMWDNRI T LAD TINYYWANDI TIAIANASHONNAYES

MTOOYIVALINGINYOLI TV ----- -~ - -~ NTIOMMANAWNAAAATISIANASNDANAASA
M- - NEQTIANNNARAT--NOY------ TIOINSMAIIN - - DIVIIALANTAIONI AL
ad - - A0 TITIOAASHJJASLIA- - - -~ - AYAITIOMIASNAAONI AT AJ LONDANDONI SO'T
ALIAOAYLTIARASALI THAN- -~ - -~ - -~ TISTMISHWINOIAZSTT - ANSHIYNALIN
ASTALYILTENTHITS TANNY - = - = -~ - ~ - OTANMIDADNSOTISHTAANAIINANDISSD
MNSIQIILTTAANNANSTINGT~ -~ - - YAINTI YA SMYAAWSATYOAILIOONAONY IV A

ANIQUIITTATHALAS IUOADN -V INTIHAANILIASIAUSASSSTADIALYNDSHESNIIDA

uoTIRISURIY
uoTlersuealy
uotiersueal
uUoT3IeISURI]
uoT3jersueal

uotlersuesl

uorTlersSuRIy
uoT3erSURI]
uoT3IeISURIY
uorlerSURIY
uoTleTSURIY
uotT3eISURI]
uoT3eISULIY
uotTIeTSURIY
uoTjeTSURI]
uoTleISURIY
uoT3leTSURIY

uoT3RISURIY

uoTleTSURIY
uot3leISURIY
uoT3ersuURIy
uoTIRISURIR
uotTaeISURIY
uoTjeTSURIY
uotT3eTsSURIY
uoTleTSURIY
uoTlelsueIl
uotleISURIY
uoTaeRTSURIA

uoTjlersueal

HG6L ©Ol4

(P3T3ITPOW)
(Pat3TPOoW)
(P21 3TPOoW}
(PaT3TPOoW)

682D
6s€D
65D
65D

TaeT aaildeqoiidwed vz
©e2IBUTD TPIIISSTON 81T
STOOT® I03IDEJTITTII S

eTOOTIUSD ewduodall ¥

6se) TA4SI¥D sniTtydowasyli snoononoidazls gz

6sen snaany -"dsqns snaane snooodotiydels 1z

(po13TPOul)
(PeTITPOW}
(PRT3ITPOW)
(P13 TPOW)

(DP9TITPOW)

65eD
65®D
68D
65®€D
65®eD

STSusylIomspem eT[IIDIINS T
oetxayadip i1330eqOUAIOD T
SUBIOATIUBWERART wninoeqraied 0Z
wunot3dastiIeb rwseT1dOodAW €2

Truosuyof sniTIoRqOIlIDRT L

¢sen sausboid suosoosoardaxils

(PST3TPOW}
(Pe13TPOoW}
(pPaT3TpOoW)
(PaT3TPOW}

65®D
65®D
65D
65®D

Tae] aajloeqordAdur) vz
e9IdUID RTIISSSTION 8T
STOOT® I03DRITTITA S

erooTIUap ewauodaal b

6ged THdSIND sntiydowasyi snonooocadsiis 9z

6seD snaany -dsgns snaane snododoTAydeas 12

(paT3TPOW)
(pPoT3ITPOW)
(pa13TPOW)
(P31 TPOW)
(P3T3TPOW)

65®D
65®D
68®D
65D

65®D

STSUYIIOMSPRM BT[9X9IINS ¢
2eTIayldip I2310eqdUAIOD T
SURIOATIUSWRART uNTndeqIAIRd 02
unoridastiTeb evuse1dosAW €z

TTuosuyol snyirdeqoide] L

6seD ssuabokd snodoooadaxls

(P2T3TPOW}
(P21 3Tpow)
(P31 3TPOW}
(P31 3 TPOW)

6580
6se]n
658D
65eD

Taer xsioeqorddued pe
©IIJUTID BTISSSION 8T
STOOT® I03DRITTTd S

eToDTIU2p ewsuodsal b

6SBD TUdSIND snitydowraylz snoo0o031daals 9g

65D snaany -dsgns snaane snooodorAydeas 1z

SUBSTITUTE SHEET (RULE 26)



PCT/US2013/074691

WO 2014/093635

108/119

ATIYALYHYSTADAAANIAdYTHWETTIANAONDS AT IVDIUFAONYNTLEXDIMINANTIAL
SSTAANSTAOI LANHYSONDTATHANSHAAAYTT- - -~~~ - - - ATAILTIYS TIFWADOOM
HSAATHSAVAIVAVI I LAMddLTYANAYAd - - - = -~ = -~-----m---c--mmmm oo o
HIQTIAINNYNIOATAOANNYSAALANI TS INLENT IHUSAUVHUTINSAVIANEIANYT
SIYIAALWN IWIOAA LI LTASATWANAORAY AN T - = == == = =~ = AYITASNASUNNTIOS
SENSIDOLOAZTLANAINADIWSTANIALYL QIONAMATHOLAONLIH I TdANATTIONYTLI
ASAITEGINSTINIAISHAIEAINADHN -~ -~ - -~~~ -~~~ -~~~ ANGSLTANYRL - - -
ASTATALARNHAVIQASSTAAVITLY INAL LAVHIIFINDAL ~ - ADIAT IWATDV IS TMA
ONINOILYNITIDOAIDAVATLATINQIIATI NE TYATIOOAX - - - INLATHALONAMIAZD
TOMANILONITIOMNAOVVOALA LALNIA TWNANALTI TEND - -~ - -~~~ --~--~ AIMYLIN
AIADTAALIAVAAASAAVOALVALLYAS INININSAADASATISARAHA SATLANIHOAG

NINNAXTLNOYAdA----- ALSATLANI TIIANI IACGAUHS AN A -AAIAATHAIOHALIAT

dTA0IYAIDANI IVASAIHSATIOI YO THIATOSOd A TOTALADATAAADNDIAAYAYS

AAMYUHAYAN DL I TIMOAYADAHY - - - == =~ == -~ == - == - - OSOATNSHAYTLIVAAA
............................................ QI TOMXISTINLNDG
ASADNAAY IONMNIALATIAADLAIAINNMSDALN - - - - - NITIAACADLIONS TILN LN
IJSANYLANI IYNIAAIASSINAAD -~ - - -~~~ ==~ ==~~~ -~ OXALITUTINGANDATIN
AINIINWINSAIIANYLIYADIZOISHAY TN HATAA - - - - - AXADAAIISITAAAMAITYL
.................... JATT----~---------------AONAEIA - SIYAIISN
OdAHACH TAZDLAAGIIADAIYNR -~ - -~ ~ - - —- - ===~ - -~ - IAAIALY - LINOOWY I
NIAAQHEAAANTSANL-~---- QINM-----~---~=~--~----- MWMOIANSIAMMNAAN
NIMAAXAIANXANALAY I HANQENT -~ -~~~ ~--~-==--~==~ ATINMANNLAMINAAN
YIJIASTARIAASITIDLAIATIOAT -~~~ - -~ === - == - === -~ SASATLNAOMAMINTO
ANAIVT - LATIANSTIYONFITANONH - - - - === - - - === == - ==~ WANMYNATHIMIN AT A
DAYASDTYAISHSYIADIAd -~~~ - MFTIAIONOY T TITNAVASANIVYYOIHTANNLL

SLAYIAYYAIVHHIRATISAOADAL AN THOSIOSYUUVAVLISDUAAUA -~~~ — =~ - - - -
HLOVALTYAIYHHIHAVEINE - - OAAY TINNTIM TIY TOVIADDIAVAANA- - -~~~ =~ -

SAISIISYAAYHHINQEAE -~ -~ - - AYASSATANNYTASLASONIDAAN AN -~~~ - -~ -
OOIVSTAVAIVHHAANATYS - - - - - - MATIAAN - - - A TAHNANEAAL - = ===~ - == -~ =
OAAYNTAYAHYHHANNIAYA -~ ==~ - MARI0AA - - -HHIASATASHTLIANATII T~ - - - -

uotTlersuURI}
uoT3IeISURIY
uorTlersueI}
uoTjeIsSuURI}
uoTIRISURIZ
uoTlIeTsuRIl)
uoTleTSURI
uotrjersueiy
uotTIRTSURIL
uotle[sueIy
UoTIRTSURIY

uoTaRISURIY

uocTlIRTSURIY
uoTjeISURIY
uorjersueil
uctleTSURI]
uoTlersuely
UoTIe[SURIY
uotTlerSURIY
uotjersuey
uoT3IeTSURI
uoT3erSURIY
uotTiIRTSURIL

uoralersueIl

uoTjeIsueil
uotleISURIY
uotlIersuURI
uoTjersueIl
UoOTIRISURIY

uotjlersueily

161 ©OIld

(Pa13Tpow)
(PST3ITPOW)
(P9T 3 TPOW)
(P21 3ITPOow)
(pat3tpow)

65®€D
6s®D
65eD
65eD

65®D

STSUaYIIoOMSpEM BITDIDIING T
seTiayldip I930BgaUAIO) T
SUBRIOATIUDWEART uninoeqgraled 02
unotadostiTedb ewsetdooiw €2

1Tucsuyol snylToeqolde] L

6sen sauaboAd snoooooadaxas

(PRTITPOW)
(P9T3ITPOW)
(PeT3ITPOW)
(P9T3ITPOW)

65®D
65®D
65®D
65B)D

Txel aaldeqoriduwed vz
BOIDUTD BIISSSTON BT
SIDOT® IOIDBIITIL S

elooTiuap ewauodaal v

gse) TAdSTYD snitydowasyl snodooo1dails 9z

6se) snaany -dsqns snaane snododotAydeas 1z

(PaT3ITPOW)
(PRT3TPOW)
(P3TITPOW)
(paT3TPou}
(PoT3TPOW)

6S®eD
65D
6sed
652D
65eD

STSUSy1IoOMSpRM BTISIDAAINS 2
aeTIayadip I910RgOUAIOD T
SURIOATIUSWRART wnTndeqraied 0Z
unotadastrieb eusetdooAn €z

Ttuosuyol snypioeqoilde] ¢

s> sauaboAd snoooosoadaxas

(po13 TPOW)
{P2T3FTDOW)
(poT3TPOW)
(P13 TPOW)

65®D
68eD
65®)D
6sed

taey x9aoeqoridwe)d pz
eaI3UTDO BTIDSSTEN BT
STDOT® JO3IDeITITI S

eroo13Uap ewauodsil ©

gsed TadsTaD sniruydowrsya snoooooadsaas 9z

gse) snaIny -~dsgns snaine snooodordAydels 1z

(patT3ITPOW)
(PST3TPOW}
(PeT3ITPOoW}
(P13 TPOW)
(paT3TPOW)

652D
65D
65®D
6sen
65D

sTsuayjIomspes eT[31I933NS ¢
setIayadip I93deqaulilod T
SURIOATIUBWEBAR] WNTNOBRqIAIRd (T
wnot3dosTtrieb ewseT1dodAW €2

Ttuosuyol snT{IdRqoIdeT L

6se) sausboAd snoosonoidaxas

SUBSTITUTE SHEET (RULE 26)



PCT/US2013/074691

WO 2014/093635

109/119

|||||||||||||| FAITIONYADMSATIAATARADONTIATAYATLYNGY I ONHNHAMAD
|||||||||||||| AGARATTIAT TNRIATEANAOQTATOIVEAISLAAINIDT I ¥ Id ADN
STAIAISILADIATUOSIIESAII I ANIATATNNS DD ADAVAYTTI SANIADLIHOAION
|||||||||||| LOATAOTAYAATOTIHRADLLANAANAVIMISASOTANANNSA - - HdL

.............. AAAIACTNAALASAIAD - ~NATAACQIIAAA TS TAANANNASNAAAAL

WIMTAYTASLTIAYSOAADIVAY TG SAD LA TMAOAAG TLTSONTAISHIDATIANTOAT
AVADDUTVISOVSAdATOINIOVAAHLONAYIHIIANY3IO- -~ -~~~ --~-~----~=--~~
IgATEAQYIAATIAON STSALA NI LAAOY R~ - - -~ =~~~ =~ - --meommmommmmm oo
WATIN EIHAINMNAAA I IV N TRSHATI IS ANTJI ANLTATHNANTIANOSH I MUNALA

INIQNONANA TINA LTI AN TAS AHATI VAN INATEYLGL - -~ - - - - OTINATIONAN
THI ITAOANATHADNVATIAI AN TS SSATW I LIDTIANASH T~ == - == - - = - SINSAOATA
IXUAYDD S TY LTINS~ = ==~ == == == m = m o m oo

INOADIAYATIADDILYNOYNHAAN RS AVAYIYIAANHYI TV TYHRATI I IATANAWNT T
IITISNAAINIATIIANOADOND -EDAATIVSASHATWNYIXI - - - ~-dADI THIVIADNNA
INTISNININAATINATAADTIALTASHTACDAAOIANMATA T - - - ~dILATSHINND -
IAIHNDTISAAANTISHITAONONNSANAT X -OHITIN AN TAINDGATNONINIOMNIANET
IQTHYNTANDR AN IAN IAAONTAA S ANLTANDLIEAANATIN -~~~ - - AF - ---aADx0aNW

AIATATTAAATSAONYYWATSWISHYSLO AU TVAT IV IINIIYSTADTYAVTITAYI A
||||||||||||||||||||||||||||||| IAdAIDATALIVOMTYASSYAAIASASTIO
||||||||||||||||||||||||||||||| LOSALAIALOLADALLANHTADSAMAIAT
ANAIOAVINIAMANTI AW IIAEAAVA TAYTAGNNTISANATI I AN IO AANS NI NANYS T
IAAIANAY(Q------~-=~--=-~-=-~~==-- SNNLADOAIAd SHOWANI TTNAIVAALIH
AVAANTIASAYA -~~~ - == - === mm == m == LASAIOOANAIAMMANAY I TAGSNIYAGTIL
|||||||||||||||||||||||||||||||| NASOAQITANISHALAAHTYIEYIA A4 G

AATATOLTAA-~--=----~-==-=-~-=--~~ YTASIDHATINYSAALINHOODSWAUNGY
F4FITSARSL-----=-=----=------=--=~ NYSdA----- DORMANAT - -DANTSALSN
ARG ITLAAYY - -~ ~-- -~~~ -~--~--=-~==~~~ SAANX----- DOXASINSAIDAANTIHOD
IdFIANIALD~~----=-~-==-=-=----=---= dAHYAWTAN SHMINATINAVAXDADLAIA
IIAT-AORLD -~~~ === --mwmm o mmo o dAHHAWTIIAdSHNTIINATAAN - AONARTD

uoT3jersuRI}
uoTjeTSURIY
uoTIeISURIY
uoT3RISURIL

UOT3eISURL]

uoTIeTSURII
uotalersSuUeIl
UOTIe[SURIZ
uotlersuerl
uotlersuell
uoT3eTSURI]
uoTIR[SURI]
uotIRISURIY
uoTIRTSURIY
UoTIRISURIA
uorjlersuell

uotrjersuexly

uoT3eISURI]
uot3eTSURIY
uotTlersurIl
uotleISuely
uoT3RISURIY
uoT3jeIsuRl}
uoT3RISURI}
uotT3IeTSURIL
uoTIRISURIY
uoIjeisueIl
uoTaRISURI]

UOTIevISURI]

rel ©id

(P13 TPOW)
(PRT FTPOW)
(po1T3FTPOW)

6sed
65®D
6SeD

©IIDUTD BTIISSTON 81
STOOTE IOIDRITITIA §

eronT3USp ewauodall ¥

65D TAASIYUD snirTydowmaayl sndo0503deaals 9¢

gseDd snaany -dsgns snaane snodoootAydeas 1z

(pPaT3TPOW)
(P213TPOW)
(paT3TPOW)
(PIT3ITPOW)
(PaT3TDOW)

6S®D
6S®D
6S®D
658D
6sed

STSUldYJIIOMSpeM BIT3I5232nS ¢
detxayldip I33deqaulIo) 1
SURIOATIUSWRART WnINdeqIAled 02
unoTydesTtTTel ruserdodAw £z

TTuosuyol snriIoeqoldeT L

658D sausboAd snoooooadsaas

(pPo13TROW)
(paTITROW)
{(po13TPOW)
(pa13TROW)

6sed
6SBD
€sed

6SeD

1xel asaoeqorTAdwed vz
©2IDUTD BTIDSSTON 81
STOOT® IOIDLITITTI &

eronTiusp ewsuodail b

6S®D THdSIYD sunrtydowxaya sndoodoidaxas gz

¢sen snaany -~dsgns snaane sndoo000TAydels 1z

(PaT3TPoW)
(Pa13TROoW)
(pat3Tpow)
(pat3tTpow)
(PT 3 TPOW)

6S€D
65eD
6se)
6sed
65eD

STSUSYIIOMSPEM BTT3X333NS T
setasyadrp ao3deqaudiod T
SuUBIOATJURWERART WNINdeqTAIRd 02
undtadastTieb ewserdodAw €2

TTUuosuyol snTTIoRqOlIODRT L

658D sauaboAd snoooooidaaas

(pe13Tpow)
(PRT3TPOoW)
(P91 3TPow)
(PaTITPow)

65€D
65€3
65eD
658D

11e] I@30vqoTAdwed vz
©OIDUTD RTADISSISN 8T
STOOTR JIOADEITITTA §

ertooTausp euwsuodarl v

6Se) TAdSI¥D snitydowaayl snoo0os031daxls 9z

ssen snaany ‘dsgns snaane snodoooTAuydeas 1z

SUBSTITUTE SHEET (RULE 26)



PCT/US2013/074691

WO 2014/093635

110/119

ANAYATIMOAYQIIASTAdYSANAIDIANS - - -~~~ - -~ WOTJY T TASAS AIDAATMANUTL

WA LLLSHAYALAYITAADOSYMADDATI - - --~---~~ MIDOMASOAdINIVIDVYTSHALS
TILSTLN TN DIANSASAANINATL - - - - - - -~ - JITNNITIACNTINOA SSTAWTAE
dAOWADTALSTOI LI INIWNAY - -NQHID -~~~ -~~~ ~ HIANTILAAAQITISTATIANTYOS
TATALSLAY - - ~NYAILLAIANAYY YD -~ -~~~ -~~~ INLTLATHIINIYOAYI dNAAHA
IAAFIANTINOI OTISHANASOINYNSAT-~~-~~- =~~~ - TAONSLINFAMNOHIZADIS SIS
OXNOASTYLAADASDIIONAONLSAL -~~~ -~--~~~~--~-~------~- QHLIIAIVYOLY
AAAASOVNAATAITSTAYALANASE TIN -~ =~ = -~~~ TWANIANINAITAITATINANSA
OINYADSINSOOIHOTASA~-NELYSI I - - - - - - - - - TIFTIAGIONII - IISHIANINOYN
YAARAISINSHOTOMNODDSNYANDTANI ~~ -~~~ -~ ~ TYIOOTINOAARIANTIAXHAONE
SAANISOLASYILAIIYAd----- YAQN~ - ===~ -~ WNIFTATIALIAINNAZIYNTIAON

JALOAYIMISTINGIVAANIMISHG LAGYSLIAAOODI LINFHOTINATIONSMAANS - - - -
OTIVIAYAAOALY INSLAAATIAAAATIMOTATY NOLY TV A THATYOANS WLD - - - - - - -
YOOWTHLADATAN- - - OV THISYAL TSAT I AVHOAI TR ITY THHNS OTAYAON ~ -~ ~ - -
AARHITILOS LTANMANATADITINY N TANAINI NN TAVANNHTAAAHAOTHINIL- - - - -
HTAZYSEM-------- NIQATdTAAAANATIHAAYAITYANIASAAIQINNLI - - -~~~ -~ -
NAYSTANATINVAYTIAYASIISIDI ITTATAHAHOIAATONDANUEISON T~~~ -~~~ =~
ISIANAAVATdIOWNAADOTITTANN X TSIDAFASTAT LOMONANNNYAADLIAT - - - -~ -
INTSAIADTITNA - - AVITATITANY A TAINATASAAWALM - - - -AIIAADVDAAY - - - - - ~
FAIAASAAYHONANS - - HAWASTIAT A TONNATH -~ = - ~ =~ ~ LIHQINAJIJANDY -~~~ -~
ATIAIIYSNIENN AT LANHEALTTNAXITINNNOTIAZIINIOTTANAINNMINAN T ASH A
WIYSTIHATOOEN LALAIATTIANY A TLANIESASUADIAN AN IANAAEDSINALD~ -~~~

NA-DIA¥XTII------ ONINITANNAISVYIITVONS IMATIAVYIFAIASNATRAAN- - - - -

- - - OUSYADYANNYNIVHAOATEND I INLAATHIODSANAI VA IS A TN AAIYHY TAIWAL
|||||||||||||| IATIASATAONIAITIAL LAAY TWYAYANADSLIN AANYHHASSDT
||||||||||||| OIOYWINTOOAS LTIANAITIDDAdSADD Add AVANd ADDADYAHYYA
=== ~NTAAY T ANV LAAI SYWIWTYISNILADASTAILOSONNSAT IANSTININTISS T
|||||||||||||| YHWSHLSTLTONYNAAALS SOTHWANNADADIAON A IMSHATIHASL

uotT3eISURIY
uorlersuRI]
uoTiersURI]
uotrjersuel
uoTleIsuURI]
uorTjeIsuRI]
uorjeisuery
uoTaIRISURIY
uctlersueIl
uoTleISURIY

UOTIRTSURIY

uotilelsURI]
uoTleIsuURI]
uotTleIsURI]
uotjelsueIl
uctielsuexl
uotjefsueIl
uotrje[suell
uoTleIsSuURIY
uoT3IRTSURIY
ucIleIsurI]
uotlefsueIs

uctleTsuexl

uorlersueil
uorleIsuerI]
uoTlIRTSURIA
uorleIsuURIl
uoraeISURI]
uoTIRISURIY

uotrjlersural

A6l Old

(Pa13Tpow)
(PRTJITPOW)
(PeT3TPOW)
(poT3TRPOW)

6sed
6S®BD
68®D

65€D

getaayldip a9310eqauliIod 1
SURIOATIUSWEART WNINORQTAIRd 02
uno>t3desTired ewseydodAW €2

TTUosuyof sniTIoRqOIDERT L

gseD sauaboAd snoooonoildaals

(pat3Tpow)
(Pa13TPOow)
(paT3TPOW)
(pa13TpPOW)

658D
6S®D
6seD

6s®eD

t1e] aaaideqorAdwed ¥z
B3I2UTD PTISSSTSN 81
STDOT® 101DeITTId §

e1odTiUuldp euwduocdail b

6seD THdSIYWD snTiydowrdayl snooodoidsarxls 9z

6seD snaxny -dsqns snaane snooodoTAudels Tz

AvwﬁMﬁ@mEv
(Pa13TPOW)
(P3T3TPOW)
(paT3TpPOoW)
(PaT3Tpow)

6SeD
65D
6SeD
6s®D

65RD

STISusylIomspem eTI3I93INS 2
setaayadip I930BOBUAIOCD T
SURIOATIUSWERART wWninoeqraied 0Z
unotidasiTieb ewseidonAw €2

TTUosuyo{ snyiIOoRqOIDeT L

6se) sausboAd snoosonordsals

(P913TIpOw)
(Pa13TPOW)
(PaT3TPOoW)
(paTjTpouw)

65®D
6sed
6sed

6SRD

Tae] aa3loeqorAdur) ¥z
BSISUTD BTISSSTSN 81
STOOTR IXIOJIDBRITITIS S

erooTIuUsp ewauodail ¥

6seDd TAISIUD snyiydowaays snododozdaxlas 9z

gseDd snaany -dsqns snaane snododoTiAydels e

(P3T3TPOW)
(peT3TPOW)
(D213 TPOW)
(P31 3 TPOW)

{(P3T3TPOW)

65D
§se)
65®D
6sed
gsed

sSTSuayjIomspem eIraIalans z
setaayldIp I930eqIUAIO) T
SUBRIOATIUBWEART wnindeqraled 0Z
wnotidastrieb ruseTdonAn €z

Truosuyol snyTIdRqOlIdeT {

6se) sousboid snooonoadaaxas

{(pa13Tpow)

65®D

xRy asadeqorAdwe)d vz

SUBSTITUTE SHEET (RULE 26)



PCT/US2013/074691

WO 2014/093635

111/119

SHSANNASHNWAANSSANT AMAYTHAIYNOANAIATESYA
||||| OMAIMIATHY LS T TIAYDTSAYUAALANDAS AT
||||||||||||| ANSAIAADTAAT SANAYAANTIANG
SAATAQIOTASNITAATANASIOTIAANOAYATIIAAN
||||||||| TASIAASAAITOLASOAL TAYNASTIAON
nnnnnnnnnnnnn QoOT0STATYLIATOLISOHITLYA
nnnnnnnnn ATORMASIN TS INTUAOAAYA INADTALT
uuuuuuuuu AAIGEAAHTED - - - == - - = -AYIHENOTIAT
|||||||||||| TAYANTXTOLASONATI IASHOIINA
||||||||| MAITIATINFTAIDILISOAITIDONATSSIIN
||||||||||||||||| A THINADINN ITHONDTAAL

|||||||||||||||| OMMTIOIHMASHATAINDTIGL

d0DTTISTIALOAYADITYIANAAAISYATSTASIIVMNIASOTAMHSYOT A LLEIATAXYYD

uoIleISuURI]
uoTIRISURIA
uoTleTSURIY
uoTleISURI]
uoTleTSURIY
uotrlersueily
uotTleISURI]
uoTjersuell
uotrjeisueil
uoTIRTSURIA
uoTleTsSURI]

uoTleIsSuUeI]

uotTielsuealn

161 "©Old

{(psTITpOW)
(paT3TPOow)
(PoT3TPOW)
(POTITPOW)
(paT3TPOW)

6S®eD
6SBD
6sed
6sed
6SeD

STSUSYy1IOMSpes BI[3I913INS 7
serIayadrp 19aoeqauliod I
SUBIOATIUSWEAR] wunTndeqialed 02
unsrydostiieb cvwseidosin €2

TTuosuyol sniiiseqoline] L

6seD sauaboAd snoooooadaias

(Pat3Tpow)
(pa13TDPOW)
(PaT3TPOW)
(pPa13Tpow)

6seD
658D
6s®eD
esed

TIeT Io3owqolAdurd ¥z
B3IBUTD PTISSSIaN 8T
STOOT® I022eJITITA S

eTOSTIURD ewauodaal ¥

esed THdSI¥D snyrydouwraya snooonoadazas 9z

gsen snaany -dsgns snaane snooosotduydels 1z

(peT3TPOow)

6SeD

STSUdYIAIOMSpEM BTTII933NS ¢

SUBSTITUTE SHEET (RULE 26)



PCT/US2013/074691

WO 2014/093635

112/119

oLt
€51
3
851
€E0LL
65°6€1
esvel
€8'GLL
20°PLL
P'Ssch
20’641
S'Sth
8p'8ci
69'62Z1
68’89l
8e°091
66'S91
86'SE}
89'ect
€vel
2L01el
SZ°IS)
vLov)
S1°0S)
SPeEst
¢6'0S1
Zy'ost
b 611

B8#t 10} pOppE YNQ ON .
wnfaf soyeqoikdwe) gz

£ HdSYD snjiydounssy) smoosojdans L2
1 HdSidO sniiydowsayl snaodadans 92

sauaboAd snoacogydans 5z

Z1-6840 ey sapeqophdwe) g

4 'ns wnondasied ewsejdocodpy ¢Z
11591 WSQ siubnsies opeynenN Z2

— snAINY ‘dsgns snaine snoooacliudels |1z

SUBIOAJUALLIRAR] WNNJEGIAIRY O
sijeunsajul”_eungasoy 6t
BAI3UD BPIsSiON gL
snojydeozelp 1BReqOIIcEUoONIS L1
_ 0158 wnjudsozy gt
Appng~snqoiB”_eeeyoniaeyds 61
BJEULLNOD WNUSIORGOAR|S )
SiSuUaNET RIOAIARIS CL
snjiydosdos sapiolsioeg ZL
apqows ewse|dodAp L1
SRR SN|peqoloR] 0L
snueunaysed snoooocodass 6
WRSOLJUdA_ Wwnuagdeqny g,
yuosuyol snjpegope £
snipsuwwauipnasd snoosoooiiydels g
s1o0[E I010R)d G
ejconuap ewsuodal) ¢
sued epydownaud egauciba ¢
SISUBULIOMSPEM BJ|21aUNG Z
seuayydip Japeqauiio) |

0Z ©Old

— 061

— 0G¢

B¢ L¢ 9¢GC v¢ €¢dcle 0¢61 81 LI 91 GI

— 00!
e e — oSt
— 052
VL €L CLIL O 6 L 9G¥ €¢ 1}
“(eq) ozis

SUBSTITUTE SHEET (RULE 26)



WO 2014/093635 PCT/US2013/074691

113/119

Cas9 # Species Putative PAM  pUC19 target
1 Corynebacter_diphtheriae AAMGGGAATAAGGGCGACA
2 Sutterella_wadsworthensis NGGNNNN CATTCTGAGAATAGTGTATG.
2 Sutterella_wadswarthensis GCGACCGAGTTGCTCTTGCC.
3 Legionella_pneumophila_Paris NGGNNNN CATTCTGAGAATAGTGTATG
3 Legionella_pneumophila_Paris " GCGACCGAGTTGCTCTTGCC
5 Filifactor_alocis NNNAAGC TTGAGTACTCACCAGTCACA
5 Filifactor_alocis N CTCWCCI TTTTCAATATTA

7 Lactobacillus_ johnsonii TCAATAATATTG
7 Lactobagillus_ johnsonii. N AC

20 Parvnbaculum lavamentivorans

NNNCATN (AAAGGAAGAGTATGAGTATT
CTATTCTCAGAATGACTTGG

, .
: 24 Campylobacter lan-

A Campylobacter la CF89-12

FIG. 21
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w3 (C umulative Efficiency
=@=Average Efficiency
FIG. 25
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