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CACCTAAATTGTAAGCGTTAATATTTTGTTAAAATTCGCGTTAAATTTTTGTTAAATCAGCTCATTTTTT

GTGGATTTAACATTCGCAATTATAAAACAATTTTAAGCGCAATTTAAAAACAATTTAGTCGAGTAAAAAA

AACCAATAGGCCGAAATCGGCAAAATCCCTTATAAATCAAAAGAATAGACCGAGATAGGGTTGAGTGTTG

TTGGTTATCCGGCTTTAGCCGTTTTAGGGAATATTTAGTTTTCTTATCTGGCTCTATCCCAACTCACAAC

TTCCAGTTTGGAACAAGAGTCCACTATTAAAGAACGTGGACTCCAACGTCAAAGGGCGAAAAACCGTCTA

AAGGTCAAACCTTGTTCTCAGGTGATAATTTCTTGCACCTGAGGTTGCAGTTTCCCGCTTTTTGGCAGAT

TCAGGGCGATGGCCCACTACGTGAACCATCACCCTAATCAAGTTTTTTGGGGTCGAGGTGCCGTAAAGCA

AGTCCCGCTACCGGGTGATGCACTTGGTAGTGGGATTAGTTCAAAAAACCCCAGCTCCACGGCATTTCGT

CTAAATCGGAACCCTAAAGGGAGCCCCCGATTTAGAGCTTGACGGGGAAAGCCGGCGAACGTGGCGAGAA

GATTTAGCCTTGGGATTTCCCTCGGGGGCTAAATCTCGAACTGCCCCTTTCGGCCGCTTGCACCGCTCTT

AGGAAGGGAAGAAAGCGAAAGGAGCGGGCGCTAGGGCGCTGGCAAGTGTAGCGGTCACGCTGCGCGTAAC

TCCTTCCCTTCTTTCGCTTTCCTCGCCCGCGATCCCGCGACCGTTCACATCGCCAGTGCGACGCGCATTG

CACCACACCCGCCGCGCTTAATGCGCCGCTACAGGGCGCGTCCCATTCGCCATTCAGGCTGCGCAACTGT

GTGGTGTGGGCGGCGCGAATTACGCGGCGATGTCCCGCGCAGGGTAAGCGGTAAGTCCGACGCGTTGACA

TGGGAAGGGCGATCGGTGCGGGCCTCTTCGCTATTACGCCAGCTGGCGAAAGGGGGATGTGCTGCAAGGC

ACCCTTCCCGCTAGCCACGCCCGGAGAAGCGATAATGCGGTCGACCGCTTTCCCCCTACACGACGTTCCG

GATTAAGTTGGGTAACGCCAGGGTTTTCCCAGTCACGACGTTGTAAAACGACGGCCAGTGAATTGTAATA

CTAATTCAACCCATTGCGGTCCCAAAAGGGTCAGTGCTGCAACATTTTGCTGCCGGTCACTTAACATTAT

CGACTCACTATAGGGCGAATTGGGTACAAGCTTATTTATTTTGTTATGTTATATGTATTATATGTCAGAC

GCTGAGTGATATCCCGCTTAACCCATGTTCGAATAAATAAAACAATACAATATACATAATATACAGTCTG

ATAAAGAAAAGGAACACATCAAATGTGATAACAAAGACTAAACAAGTAATTTTATTACACCAAAACGACA

TATTTCTTTTCCTTGTGTAGTTTACACTATTGTTTCTGATTTGTTCATTAAAATAATGTGGTTTTGCTGT

AAACAGTAGGCAGAACAAACAACGCATAGCCAAACATTGACGAATTGGATACCCTGCCGATTGTCAGACA

TTTGTCATCCGTCTTGTTTGTTGCGTATCGGTTTGTAACTGCTTAACCTATGGGACGGCTAACAGTCTGT
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CTTTTGTTGATCAGTTTCTTGCGAATGGTCTCGTCCAGCGGTGGAATCGCCTCGCGGGGAATCAGAAAAG

GAAAACAACTAGTCAAAGAACGCTTACCAGAGCAGGTCGCCACCTTAGCGGAGCGCCCCTTAGTCTTTTC

TGGACAGATTGAACAGATCCAGAAACACCTTGTACCGATCACTGAAACCAAAAAAAAACAAAGGGAGAAC

ACCTGTCTAACTTGTCTAGGTCTTTGTGGAACATGGCTAGTGACTTTGGTTTTTTTTTGTTTCCCTCTTG

AGTTTGAGTTCATTGATCCCCGATATAATCACATCTGCGATGATCACCTGAGAGTGGAGCGCAGATATTG

TCAAACTCAAGTAACTAGGGGCTATATTAGTGTAGACGCTACTAGTGGACTCTCACCTCGCGTCTATAAC

ATAACCAGACGAGCCACCAGTGCCCAACTGTTGCGATCCAATCATGCGTTGCACCATGATCACGTGATTG

TATTGGTCTGCTCGGTGGTCACGGGTTGACAACGCTAGGTTAGTACGCAACGTGGTACTAGTGCACTAAC

TCTGCGGCGGGAATAGAAAGTATTTGGTTAGGAAAACCAGTCTTAAACATAAGATATATTTATAAAAGAG

AGACGCCGCCCTTATCTTTCATAAACCAATCCTTTTGGTCAGAATTTGTATTCTATATAAATATTTTCTC

TATCAAAGAATGCAATACTTACATCTCCACTTGGTTATTAACGAGTCGATGTCCATGAGCAGGGTGAGCA

ATAGTTTCTTACGTTATGAATGTAGAGGTGAACCAATAATTGCTCAGCTACAGGTACTCGTCCCACTCGT

ACTGGTGTGGTTGGCTGAACCTGGGTTCATCCCTATAGAAGGTGATCATGATGGCTCCCTGAAGGGCACG

TGACCACACCAACCGACTTGGACCCAAGTAGGGATATCTTCCACTAGTACTACCGAGGGACTTCCCGTGC

ATGGCTAAACCGGCGATCCCCACGACGCACCAGTGCATCGTGCACTGCCGGATCAAAGATGGAGCGATAC

TACCGATTTGGCCGCTAGGGGTGCTGCGTGGTCACGTAGCACGTGACGGCCTAGTTTCTACCTCGCTATG

ACCTCGCGTCGCTTCTCAATGTCCATGAGGCGGTAGTTTTTCGCCTTCTCCACGGGCTCCTCCATGGCGC

TGGAGCGCAGCGAAGAGTTACAGGTACTCCGCCATCAAAAAGCGGAAGAGGTGCCCGAGGAGGTACCGCG

TCTGTACCTGCGCCTCCAGGAATCGATCGACGCTCTCCTGAAACTTGGCCCAGAAGTTGAAGCCACTCTC

AGACATGGACGCGGAGGTCCTTAGCTAGCTGCGAGAGGACTTTGAACCGGGTCTTCAACTTCGGTGAGAG
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CTCCAGTCCGGGCGTCCTCTCCAGCCATCGCTGCACTAGCTCCAGTAGCGAGGGATCTTTCTCCGAGTTG

GAGGTCAGGCCCGCAGGAGAGGTCGGTAGCGACGTGATCGAGGTCATCGCTCCCTAGAAAGAGGCTCAAC

CGAATCGAGTTCCGCGCCTCCTCGTCGCTAAAGACATCCGAGTACTTCTGGTTGTATCTCACCCGCTGCT

GCTTAGCTCAAGGCGCGGAGGAGCAGCGATTTCTGTAGGCTCATGAAGACCAACATAGAGTGGGCGACGA

CTGTCAGAACTCCCAGCTTGTTCTCGATCAAACGGAACTGCAGCGACTGAAAACCAGATGCGGGTGCCAG

GACAGTCTTGAGGGTCGAACAAGAGCTAGTTTGCCTTGACGTCGCTGACTTTTGGTCTACGCCCACGGTC

GTACTTGCGGAAGTCCATGAAGTCTAGCGGGGTCATGGTCTCCAGAATGGGCACTTGGTCCACCAGGAGC

CATGAACGCCTTCAGGTACTTCAGATCGCCCCAGTACCAGAGGTCTTACCCGTGAACCAGGTGGTCCTCG

TGTACAAAGGAAGTTATAAACGGATTTTGGTAAGAGATTCAGAAAGCACTCACTTTTAGAATCAGAACCA

ACATGTTTCCTTCAATATTTGCCTAAAACCATTCTCTAAGTCTTTCGTGAGTGAAAATCTTAGTCTTGGT

CTCGGTTCAGTCGCTTGACAATCTCCAGCGTCTTGGTTTCATCGATGACCTCTGCATCCAACATGTCTCG

GAGCCAAGTCAGCGAACTGTTAGAGGTCGCAGAACCAAAGTAGCTACTGGAGACGTAGGTTGTACAGAGC

TATGGAGTCGAACTCAAAGATGATCTGCTTGAACCAAAGCTCGTAGGCTGTGGCGAAGGTACTTAAATGC

ATACCTCAGCTTGAGTTTCTACTAGACGAACTTGGTTTCGAGCATCCGACACCGCTTCCATGAATTTACG

CATTGAGTGTTGTCATCAAAGTTGTAAACCTACTCACCCTGGTGCGTGATGATGAACAGATGCTCATCGT

GTAACTCACAACAGTAGTTTCAACATTTGGATGAGTGGGACCACGCACTACTACTTGTCTACGAGTAGCA

GCACGGGTCGCTTGTCCTCCTCGGACAGCATACACTGGGCATCCAGCAGTTTGTCCAGCATCAGATACTC

CGTGCCCAGCGAACAGGAGGAGCCTGTCGTATGTGACCCGTAGGTCGTCAAACAGGTCGTAGTCTATGAG

TCCATAGATTTTGCCCACTTCCGTGGTTAATGGCACCGCCGAATCATCGTGATCGTTTCTGTATGGGTTT

AGGTATCTAAAACGGGTGAAGGCACCAATTACCGTGGCGGCTTAGTAGCACTAGCAAAGACATACCCAAA
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5

GAATTGAATCGCAGAACTGAAGATCGATTGGCATTCCTGGACAGCACGTGCTGGTGCTCACCCGTTTCCT

CTTAACTTAGCGTCTTGACTTCTAGCTAACCGTAAGGACCTGTCGTGCACGACCACGAGTGGGCAAAGGA

GCATAGGGACAGCTCATGGTGCACAGCTCAGATCAGATCGTGACTCCTCGACCGGCGGATGCTGGCGAAC

CGTATCCCTGTCGAGTACCACGTGTCGAGTCTAGTCTAGCACTGAGGAGCTGGCCGCCTACGACCGCTTG

TGATCTCCGCCAGCGGACCGGAGATGAGACCCCAGCGAACCGATAACAGAGCGAGAGAGCTCCAGTTCCG

ACTAGAGGCGGTCGCCTGGCCTCTACTCTGGGGTCGCTTGGCTATTGTCTCGCTCTCTCGAGGTCAAGGC

ACTGATTGCACAGTCGGTGATCTGGGCGATGGGCACTGCCAGATAGGCTGGGAATTATCAATCACTTGAG

TGACTAACGTGTCAGCCACTAGACCCGCTACCCGTGACGGTCTATCCGACCCTTAATAGTTAGTGAACTC

GTGAAAGTGCGGCGCACACAAATCCAAGCTTGATATCATCGATCTCGACGCTGCATCCAACGCGTTGGGA

CACTTTCACGCCGCGTGTGTTTAGGTTCGAACTATAGTAGCTAGAGCTGCGACGTAGGTTGCGCAACCCT
| attB

GCTCTCCGGATCAATTCGGCTTCACGTACCGTCGACGATGTAGGTCACGGTCTCGAAGCCGCGGTGCGGG

CGAGAGGCCTAGTTAAGCCGAAGTGCATGGCAGCTGCTACATCCAGTGCCAGAGCTTCGGCGCCACGCCC
attB

TGCCAGGGCGTGCCCTTGGGCTCCCCGGGCGCGTACTCCACCTCACCCATCTGGTCCATCATGATGAACG

ACGGTCCCGCACGGGAACCCGAGGGGCCCGCGCATGAGGTGGAGTGGGTAGACCAGGTAGTACTACTTGC
attB

GGTCGAGGTGGCGGTAGTTGATCCCGGCGAACGCGCGGCGCACCGGGAAGCCCTCGCCCTCGAAACCGCT

CCAGCTCCACCGCCATCAACTAGGGCCGCTTGCGCGCCGCGTGGCCCTTCGGGAGCGGGAGCTTTGGCGA
attB

GGGCGCGGTGGTCACGGTGAGCACGGGACGTGCGACGGCGTCGGCTGGTGCGGATACGCGGGGCAGCGTC

CCCGCGCCACCAGTGCCACTCGTGCCCTGCACGCTGCCGCAGCCGACCACGCCTATGCGCCCCGTCGCAG
attB

AGCGGGTTCTCGACGGTCACGGCGGGCATGTCGACAAGCCGAATTGATCCACTAGAAGGCCTAATTCGGT

TCGCCCAAGAGCTGCCAGTGCCGCCCGTACAGCTGTTCGGCTTAACTAGGTGATCTTCCGGATTAAGCCA
attB |
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ACACTATGCTAGTATAACTTCGTATAATGTATGCTATACGAAGTTATGCTAGTTGGCCACGTAATAAGTG

TGTGATACGATCATATTGAAGCATATTACATACGATATGCTTCAATACGATCAACCGGTGCATTATTCAC

TGCGTTGAATTTATTCGCAAAAACATTGCATATTTTCGGCAAAGTAAAATTTTGTTGCATACCTTATCAA

ACGCAACTTAAATAAGCGTTTTTGTAACGTATAAAAGCCGTTTCATTTTAAAACAACGTATGGAATAGTT

AAAATAAGTGCTGCATACTTTTTAGAGAAACCAAATAATTTTTTATTGCATACCCGTTTTTAATAAAATA

TTTTATTCACGACGTATGAAAAATCTCTTTGGTTTATTAAAAAATAACGTATGGGCAAAAATTATTTTAT

CATTGCATACCCTCTTTTAATAAAAAATATTGCATACTTTGACGAAACAAATTTTCGTTGCATACCCAAT

GTAACGTATGGGAGAAAATTATTTTTTATAACGTATGAAACTGCTTTGTTTAAAAGCAACGTATGGGTTA

AAAAGATTATTATATTGCATACCCGTTTTTAATAAAATACATTGCATACCCTCTTTTAATAAAGAATATT

TTTTCTAATAATATAACGTATGGGCAAAAATTATTTTATGTAACGTATGGGAGAAAATTATTTCTTATAA

GCATACGTTGACGAAACAAATTTTCGTTGCATACCCAATAAAAGATTATTATATTGCATACCTTTTCTTG

CGTATGCAACTGCTTTGTTTAAAAGCAACGTATGGGTTATTTTCTAATAATATAACGTATGGAAAAGAAC

CCATACCATTTAGCCGATCAATTCTGCTCGGCAACAGTATATTTGTGGTGTGCCAACCAACAACACtagce

GGTATGGTAAATCGGCTAGTTAAGACGAGCCGTTGTCATATAAACACCACACGGTTGGTTGTTGTgatcy

ATAACTTCGTATAATGTATGCTATACGAAGTTATGagctCGCTCGGGTAATCGCTTATCCTCGGGTAATC

TATTGAAGCATATTACATACGATATGCTTCAATACtcgaGCGAGCCCATTAGCGAATAGGAGCCCATTAG

GCTTATCCTTAAGCTGCAGGTCGGAGTACTGTCCTCCGAGCGGAGTACTGTCCTCCGAGCGGAGTACTGT

CGAATAGGAATTCGACGTCCAGCCTCATGACAGGAGGCTCGCCTCATGACAGGAGGCTCGCCTCATGACA

CCTCCGAGCGGAGTACTGTCCTCCGAGCGGAGTACTGTCCTCCGAGCGGAGACTCCCGCGGTCGGAGTAC

GGAGGCTCGCCTCATGACAGGAGGCTCGCCTCATGACAGGAGGCTCGCCTCTGAGGGCGCCAGCCTCATG
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TGTCCTCCGAGCGGAGTACTGTCCTCCGAGCGGAGTACTGTCCTCCGAGCGGAGTACTGTCCTCCGAGCG

ACAGGAGGCTCGCCTCATGACAGGAGGCTCGCCTCATGACAGGAGGCTCGCCTCATGACAGGAGGCTCGC

GAGTACTGTCCTCCGAGCGGAGACTCGTCGACGAGCTCGCCCGGGGATCGAGCGCAGCGGTATAAAAGGG

4—+—+ﬂ—+—+ﬂ—+—+{—+—kﬂ—+—fﬂ—+—+ﬂ—+—+ﬂ—+—+{—+—+ﬂ—+—fﬂ—+—+ﬂ—+—+ﬂ—+—kﬁ—+—hﬂ—+—F4—+ﬂ—+—f4—+—k4—+—hﬂ—+—h{—+ﬂ—+—+{—+—+ﬂ—+—}

CTCATGACAGGAGGCTCGCCTCTGAGCAGCTGCTCGAGCGGGCCCCTAGCTCGCGTCGCCATATTTTCCC

CGCGGGGTGGCTGAGAGCATCAGTTGTGAATGAATGTTCGAGCCGAGCAGACGTGCCGCTGCCTTCGTTA

GCGCCCCACCGACTCTCGTAGTCAACACTTACTTACAAGCTCGGCTCGTCTGCACGGCGACGGAAGCAAT
DSCP

ATATCCTTTGAATAAGCCAACTTTGAATCACAAGACGCATACCAAAGTCTAGAggtacCGCCACCATGGC

e

TATAGGAAACTTATTCGGTTGAAACTTAGTGTTCTGCGTATGGTTTCAGATCTccatgGCGGTGGTACCG

DSCP | d..9

CCCAAAGAAGAAGCGGAAGGTCGGTATCCACGGTGTCCCAGCAGCCATGGACAAGAAGTACTCCATTGGG

GGGTTTCTTCTTCGCCTTCCAGCCATAGGTGCCACAGGGTCGTCGGTACCTGTTCTTCATGAGGTAACCC

dcas9

CTCGcTATCGGCACAAACAGCGTCGGCTGGGCCGTCATTACGGACGAGTACAAGGTGCCGAGCAAAAAAT

GAGCgATAGCCGTGTTTGTCGCAGCCGACCCGGCAGTAATGCCTGCTCATGTTCCACGGCTCGTTTTTTA

dcas9

TCAAAGTTCTGGGCAATACCGATCGCCACAGCATAAAGAAGAACCTCATTGGCGCCCTCCTGTTCGACTC

AGTTTCAAGACCCGTTATGGCTAGCGGTGTCGTATTTCTTCTTGGAGTAACCGCGGGAGGACAAGCTGAG

dcas9

CGGGGAGACGGCCGAAGCCACGCGGCTCAAAAGAACAGCACGGCGCAGATATACCCGCAGAAAGAATCGG

GCCCCTCTGCCGGCTTCGGTGCGCCGAGTTTTCTTGTCGTGCCGCGTCTATATGGGCGTCTTTCTTAGCC

dcas9

ATCTGCTACCTGCAGGAGATCTTTAGTAATGAGATGGCTAAGGTGGATGACTCTTTCTTCCATAGGCTGG

e

TAGACGATGGACGTCCTCTAGAAATCATTACTCTACCGATTCCACCTACTGAGAAAGAAGGTATCCGACC

dcas9

AGGAGTCCTTTTTGGTGGAGGAGGATAAAAAGCACGAGCGCCACCCAATCTTTGGCAATATCGTGGACGA

TCCTCAGGAAAAACCACCTCCTCCTATTTTTCGTGCTCGCGGTGGGTTAGAAACCGTTATAGCACCTGCT

dcas9
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GGTGGCGTACCATGAAAAGTACCCAACCATATATCATCTGAGGAAGAAGCTTGTAGACAGTACTGATAAG

CCACCGCATGGTACTTTTCATGGGTTGGTATATAGTAGACTCCTTCTTCGAACATCTGTCATGACTATTC

dcas9

GCTGACTTGCGGTTGATCTATCTCGCGCTGGCGCATATGATCAAATTTCGGGGACACTTCCTCATCGAGG

4—+—+ﬂ—+—+ﬂ—+—+{—+—kﬂ—+—fﬂ—+—+ﬂ—+—+ﬂ—+—+{—+—+ﬂ—+—fﬂ—+—+ﬂ—+—+ﬂ—+—kﬁ—+—hﬂ—+—F4—+ﬂ—+—f4—+—k4—+—hﬂ—+—h{—+ﬂ—+—+{—+—+ﬂ—+—}

CGACTGAACGCCAACTAGATAGAGCGCGACCGCGTATACTAGTTTAAAGCCCCTGTGAAGGAGTAGCTCC

dcas9

GGGACCTGAACCCAGACAACAGCGATGTCGACAAACTCTTTATCCAACTGGTTCAGACTTACAATCAGCT

CCCTGGACTTGGGTCTGTTGTCGCTACAGCTGTTTGAGAAATAGGTTGACCAAGTCTGAATGTTAGTCGA

dcas9

TTTCGAAGAGAACCCGATCAACGCATCCGGAGTTGACGCCAAAGCAATCCTGAGCGCTAGGCTGTCCAAA

e

AAAGCTTCTCTTGGGCTAGTTGCGTAGGCCTCAACTGCGGTTTCGTTAGGACTCGCGATCCGACAGGTTT

dcas9

TCCCGGCGGCTCGAAAACCTCATCGCACAGCTCCCTGGGGAGAAGAAGAACGGCCTGTTTGGTAATCTTA

AGGGCCGCCGAGCTTTTGGAGTAGCGTGTCGAGGGACCCCTCTTCTTCTTGCCGGACAAACCATTAGAAT

dcas9

TCGCCCTGTCACTCGGGCTGACCCCCAACTTTAAATCTAACTTCGACCTGGCCGAAGATGCCAAGCTTCA

AGCGGGACAGTGAGCCCGACTGGGGGTTGAAATTTAGATTGAAGCTGGACCGGCTTCTACGGTTCGAAGT

dcas9

ACTGAGCAAAGACACCTACGATGATGATCTCGACAATCTGCTGGCCCAGATCGGCGACCAGTACGCAGAC

TGACTCGTTTCTGTGGATGCTACTACTAGAGCTGTTAGACGACCGGGTCTAGCCGCTGGTCATGCGTCTG

dcas9

CTTTTTTTGGCGGCAAAGAACCTGTCAGACGCCATTCTGCTGAGTGATATTCTGCGAGTGAACACGGAGA

GAAAAAAACCGCCGTTTCTTGGACAGTCTGCGGTAAGACGACTCACTATAAGACGCTCACTTGTGCCTCT

dcas9

TCACCAAAGCTCCGCTGAGCGCTAGTATGATCAAGCGCTATGATGAGCACCACCAAGACTTGACTTTGCT

e

AGTGGTTTCGAGGCGACTCGCGATCATACTAGTTCGCGATACTACTCGTGGTGGTTCTGAACTGAAACGA

dcas9

GAAGGCCCTTGTCAGACAGCAACTGCCTGAGAAGTACAAGGAAATTTTCTTCGATCAGTCTAAAAATGGC

CTTCCGGGAACAGTCTGTCGTTGACGGACTCTTCATGTTCCTTTAAAAGAAGCTAGTCAGATTTTTACCG

dcas9
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TACGCCGGATACATTGACGGCGGAGCAAGCCAGGAGGAATTTTACAAATTTATTAAGCCCATCTTGGAAA

ATGCGGCCTATGTAACTGCCGCCTCGTTCGGTCCTCCTTAAAATGTTTAAATAATTCGGGTAGAACCTTT

dcas9

AAATGGACGGCACCGAGGAGCTGCTGGTAAAGCTTAACAGAGAAGATCTGTTGCGCAAACAGCGCACTTT

4—+—+ﬂ—+—+ﬂ—+—+{—+—kﬂ—+—fﬂ—+—+ﬂ—+—+ﬂ—+—+{—+—+ﬂ—+—fﬂ—+—+ﬂ—+—+ﬂ—+—kﬁ—+—hﬂ—+—F4—+ﬂ—+—f4—+—k4—+—hﬂ—+—h{—+ﬂ—+—+{—+—+ﬂ—+—}

TTTACCTGCCGTGGCTCCTCGACGACCATTTCGAATTGTCTCTTCTAGACAACGCGTTTGTCGCGTGAAA

dcas9

CGACAATGGAAGCATCCCCCACCAGATTCACCTGGGCGAACTGCACGCTATACTCAGGCGGCAAGAGGAT

GCTGTTACCTTCGTAGGGGGTGGTCTAAGTGGACCCGCTTGACGTGCGATATGAGTCCGCCGTTCTCCTA

dcas9

TTCTACCCCTTTTTGAAAGATAACAGGGAAAAGATTGAGAAAATCCTCACATTTCGGATACCCTACTATG

e

AAGATGGGGAAAAACTTTCTATTGTCCCTTTTCTAACTCTTTTAGGAGTGTAAAGCCTATGGGATGATAC

dcas9

TAGGCCCCCTCGCCCGGGGAAATTCCAGATTCGCGTGGATGACTCGCAAATCAGAAGAGACCATCACTCC

ATCCGGGGGAGCGGGCCCCTTTAAGGTCTAAGCGCACCTACTGAGCGTTTAGTCTTCTCTGGTAGTGAGG

dcas9

CTGGAACTTCGAGGAAGTCGTGGATAAGGGGGCCTCTGCCCAGTCCTTCATCGAAAGGATGACTAACTTT

GACCTTGAAGCTCCTTCAGCACCTATTCCCCCGGAGACGGGTCAGGAAGTAGCTTTCCTACTGATTGAAA

dcas9

GATAAAAATCTGCCTAACGAAAAGGTGCTTCCTAAACACTCTCTGCTGTACGAGTACTTCACAGTTTATA

CTATTTTTAGACGGATTGCTTTTCCACGAAGGATTTGTGAGAGACGACATGCTCATGAAGTGTCAAATAT

dcas9

ACGAGCTCACCAAGGTCAAATACGTCACAGAAGGGATGAGAAAGCCAGCATTCCTGTCTGGAGAGCAGAA

TGCTCGAGTGGTTCCAGTTTATGCAGTGTCTTCCCTACTCTTTCGGTCGTAAGGACAGACCTCTCGTCTT

dcas9

GAAAGCTATCGTGGACCTCCTCTTCAAGACGAACCGGAAAGTTACCGTGAAACAGCTCAAAGAGGACTAT

e

CTTTCGATAGCACCTGGAGGAGAAGTTCTGCTTGGCCTTTCAATGGCACTTTGTCGAGTTTCTcCTGATA

dcas9

TTCAAAAAGATTGAATGTTTCGACTCTGTTGAAATCAGCGGAGTGGAGGATCGCTTCAACGCATCCCTGG

AAGTTTTTCTAACTTACAAAGCTGAGACAACTTTAGTCGCCTCACCTCCTAGCGAAGTTGCGTAGGGACC

dcas9
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5180

5250
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GAACGTATCACGATCTCCTGAAAATCATTAAAGACAAGGACTTCCTGGACAATGAGGAGAACGAGGACAT

CTTGCATAGTGCTAGAGGACTTTTAGTAATTTCTGTTCCTGAAGGACCTGTTACTCCTCTTGCTCCTGTA

dcas9

TCTTGAGGACATTGTCCTCACCCTTACGTTGTTTGAAGATAGGGAGATGATTGAAGAACGCTTGAAAACT

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++

AGAACTCCTGTAACAGGAGTGGGAATGCAACAAACTTCTATCCCTCTACTAACTTCTTGCGAACTTTTGA

dcas9

TACGCTCATCTCTTCGACGACAAAGTCATGAAACAGCTCAAGAGGCGCCGATATACAGGATGGGGGCGGC

ATGCGAGTAGAGAAGCTGCTGTTTCAGTACTTTGTCGAGTTCTCCGCGGCTATATGTCCTACCCCCGCCG

dcas9

TGTCAAGAAAACTGATCAATGGGATCCGAGACAAGCAGAGTGGAAAGACAATCCTGGATTTTCTTAAGTC

e

ACAGTTCTTTTGACTAGTTACCCTAGGCTCTGTTCGTCTCACCTTTCTGTTAGGACCTAAAAGAATTCAG

dcas9

CGATGGATTTGCCAACCGGAACTTCATGCAGTTGATCCATGATGACTCTCTCACCTTTAAGGAGGACATC

GCTACCTAAACGGTTGGCCTTGAAGTACGTCAACTAGGTACTACTGAGAGAGTGGAAATTCCTCCTGTAG

dcas9

CAGAAAGCACAAGTTTCTGGCCAGGGGGACAGTCTgCACGAGCACATCGCTAATCTTGCAGGTAGCCCAG

GTCTTTCGTGTTCAAAGACCGGTCCCCCTGTCAGACGTGCTCGTGTAGCGATTAGAACGTCCATCGGGTC

dcas9

CTATCAAAAAGGGAATACTGCAGACCGTTAAGGTCGTGGATGAACTCGTCAAAGTAATGGGAAGGCATAA

GATAGTTTTTCCCTTATGACGTCTGGCAATTCCAGCACCTACTTGAGCAGTTTCATTACCCTTCCGTATT

dcas9

GCCCGAGAATATCGTTATCGAGATGGCCCGAGAGAACCAAACTACCCAGAAGGGACAGAAGAACAGTAGG

CGGGCTCTTATAGCAATAGCTCTACCGGGCTCTCTTGGTTTGATGGGTCTTCCCTGTCTTCTTGTCATCC

dcas9

GAAAGGATGAAGAGGATTGAAGAGGGTATAAAAGAACTGGGGTCCCAAATCCTTAAGGAACACCCAGTTG

e

CTTTCCTACTTCTCCTAACTTCTCCCATATTTTCTTGACCCCAGGGTTTAGGAATTCCTTGTGGGTCAAC

dcas9

AAAACACCCAGCTTCAGAATGAGAAGCTCTACCTGTACTACCTGCAGAACGGCAGGGACATGTACGTGGA

TTTTGTGGGTCGAAGTCTTACTCTTCGAGATGGACATGATGGACGTCTTGCCGTCCCTGTACATGCACCT

dcas9

5810

5880

5950

6020

6090

6160

6230

6300

6370

6440
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TCAGGAACTGGACATCAATCGGCTCTCCGACTACGACGTGGATgcTATCGTGCCCCAGTCTTTTCTCAAA

AGTCCTTGACCTGTAGTTAGCCGAGAGGCTGATGCTGCACCTACcgATAGCACGGGGTCAGAAAAGAGTTT

dcas9

GATGATTCTATTGATAATAAAGTGTTGACAAGATCCGATAAAAATAGAGGGAAGAGTGATAACGTCCCCT

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++

CTACTAAGATAACTATTATTTCACAACTGTTCTAGGCTATTTTTATCTCCCTTCTCACTATTGCAGGGGA

dcas9

CAGAAGAAGTTGTCAAGAAAATGAAAAATTATTGGCGGCAGCTGCTGAACGCCAAACTGATCACACAACG

GTCTTCTTCAACAGTTCTTTTACTTTTTAATAACCGCCGTCGACGACTTGCGGTTTGACTAGTGTGTTGC

dcas9

GAAGTTCGATAATCTGACTAAGGCTGAACGAGGTGGCCTGTCTGAGTTGGATAAAGCAGGCTTCATCAAA

e

CTTCAAGCTATTAGACTGATTCCGACTTGCTCCACCGGACAGACTCAACCTATTTCGTCCGAAGTAGTTT

dcas9

AGGCAGCTTGTTGAGACACGCCAGATCACCAAGCACGTGGCCCAAATTCTCGATTCACGCATGAACACCA

TCCGTCGAACAACTCTGTGCGGTCTAGTGGTTCGTGCACCGGGTTTAAGAGCTAAGTGCGTACTTGTGGT

dcas9

AGTACGATGAAAATGACAAACTGATTCGAGAGGTGAAAGTTATTACTCTGAAGTCTAAGCTGGTCTCAGA

TCATGCTACTTTTACTGTTTGACTAAGCTCTCCACTTTCAATAATGAGACTTCAGATTCGACCAGAGTCT

dcas9

TTTCAGAAAGGACTTTCAGTTTTATAAGGTGAGAGAGATCAACAATTACCACCATGCGCATGATGCCTAC

AAAGTCTTTCCTGAAAGTCAAAATATTCCACTCTCTCTAGTTGTTAATGGTGGTACGCGTACTACGGATG

dcas9

CTGAATGCAGTGGTAGGCACTGCACTTATCAAAAAATATCCCAAGCTTGAATCTGAATTTGTTTACGGAG

GACTTACGTCACCATCCGTGACGTGAATAGTTTTTTATAGGGTTCGAACTTAGACTTAAACAAATGCCTC

dcas9

ACTATAAAGTGTACGATGTTAGGAAAATGATCGCAAAGTCTGAGCAGGAAATAGGCAAGGCCACCGCTAA

e

TGATATTTCACATGCTACAATCCTTTTACTAGCGTTTCAGACTCGTCCTTTATCCGTTCCGGTGGCGATT

dcas9

GTACTTCTTTTACAGCAATATTATGAATTTTTTCAAGACCGAGATTACACTGGCCAATGGAGAGATTCGG

CATGAAGAAAATGTCGTTATAATACTTAAAAAAGTTCTGGCTCTAATGTGACCGGTTACCTCTCTAAGCC

dcas9

6510

6580

6650

6720

6790

6860

6930

7000

7070

7140
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AAGCGACCACTTATCGAAACAAACGGAGAAACAGGAGAAATCGTGTGGGACAAGGGTAGGGATTTCGCGA

TTCGCTGGTGAATAGCTTTGTTTGCCTCTTTGTCCTCTTTAGCACACCCTGTTCCCATCCCTAAAGCGCT

dcas9

CAGTCCGGAAGGTCCTGTCCATGCCGCAGGTGAACATCGTTAAAAAGACCGAAGTACAGACCGGAGGCTT

4—+—+ﬂ—+—+ﬂ—+—+{—+—kﬂ—+—fﬂ—+—+ﬂ—+—+ﬂ—+—+{—+—+ﬂ—+—fﬂ—+—+ﬂ—+—+ﬂ—+—kﬁ—+—hﬂ—+—F4—+ﬂ—+—f4—+—k4—+—hﬂ—+—h{—+ﬂ—+—+{—+—+ﬂ—+—}

GTCAGGCCTTCCAGGACAGGTACGGCGTCCACTTGTAGCAATTTTTCTGGCTTCATGTCTGGCCTCCGAA

dcas9

CTCCAAGGAAAGTATCCTCCCGAAAAGGAACAGCGACAAGCTGATCGCACGCAAAAAAGATTGGGACCCC

GAGGTTCCTTTCATAGGAGGGCTTTTCCTTGTCGCTGTTCGACTAGCGTGCGTTTTTTCTAACCCTGGGG

dcas9

AAGAAATACGGCGGATTCGATTCTCCTACAGTCGCTTACAGTGTACTGGTTGTGGCCAAAGTGGAGAAAG

e

TTCTTTATGCCGCCTAAGCTAAGAGGATGTCAGCGAATGTCACATGACCAACACCGGTTTCACCTCTTTC

dcas9

GGAAGTCTAAAAAACTCAAAAGCGTCAAGGAACTGCTGGGCATCACAATCATGGAGCGATCAAGCTTCGA

CCTTCAGATTTTTTGAGTTTTCGCAGTTCCTTGACGACCCGTAGTGTTAGTACCTCGCTAGTTCGAAGCT

dcas9

AAAAAACCCCATCGACTTTCTCGAGGCGAAAGGATATAAAGAGGTCAAAAAAGACCTCATCATTAAGCTT

TTTTTTGGGGTAGCTGAAAGAGCTCCGCTTTCCTATATTTCTCCAGTTTTTTCTGGAGTAGTAATTCGAA

dcas9

CCCAAGTACTCTCTCTTTGAGCTTGAAAACGGCCGGAAACGAATGCTCGCTAGTGCGGGCGAGCTGCAGA

GGGTTCATGAGAGAGAAACTCGAACTTTTGCCGGCCTTTGCTTACGAGCGATCACGCCCGCTCGACGTCT

dcas9

AAGGTAACGAGCTGGCACTGCCCTCTAAATACGTTAATTTCTTGTATCTGGCCAGCCACTATGAAAAGCT

TTCCATTGCTCGACCGTGACGGGAGATTTATGCAATTAAAGAACATAGACCGGTCGGTGATACTTTTCGA

dcas9

CAAAGGGTCTCCCGAAGATAATGAGCAGAAGCAGCTGTTCGTGGAACAACACAAACACTACCTTGATGAG

e

GTTTCCCAGAGGGCTTCTATTACTCGTCTTCGTCGACAAGCACCTTGTTGTGTTTGTGATGGAACTACTC

dcas9

ATCATCGAGCAAATAAGCGAATTCTCCAAAAGAGTGATCCTCGCCGACGCTAACCTCGATAAGGTGCTTT

TAGTAGCTCGTTTATTCGCTTAAGAGGTTTTCTCACTAGGAGCGGCTGCGATTGGAGCTATTCCACGAAA

dcas9

7210

7280

7350

7420

7490

7560

7630

7700

7770

7840
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CTGCTTACAATAAGCACAGGGATAAGCCCATCAGGGAGCAGGCAGAAAACATTATCCACTTGTTTACTCT

GACGAATGTTATTCGTGTCCCTATTCGGGTAGTCCCTCGTCCGTCTTTTGTAATAGGTGAACAAATGAGA

dcas9

GACCAACTTGGGCGCGCCTGCAGCCTTCAAGTACTTCGACACCACCATAGACAGAAAGCGGTACACCTCT

CTGGTTGAACCCGCGCGGACGTCGGAAGTTCATGAAGCTGTGGTGGTATCTGTCTTTCGCCATGTGGAGA

dcas9

ACAAAGGAGGTCCTGGACGCCACACTGATTCATCAGTCAATTACGGGGCTCTATGAAACAAGAATCGACC

TGTTTCCTCCAGGACCTGCGGTGTGACTAAGTAGTCAGTTAATGCCCCGAGATACTTTGTTCTTAGCTGG

dcas9

TCTCTCAGCTCGGTGGAGACAAGCGTCCTGCTGCTACTAAGAAAGCTGGTCAAGCTAAGAAAAAGAAACA

AGAGAGTCGAGCCACCTCTGTTCGCAGGACGACGATGATTCTTTCGACCAGTTCGATTCTTTTTCTTTGT
dcas9 >

ATTcGGAGGAGGTGGAAGCGGAGGAGGAGGAAGCGGAGGAGGAGGTAGCggacctaagaaaaagaggaag

TAAgCCTCCTCCACCTTCGCCTCCTCCTCCTTCGCCTCCTCCTCCATCGecctggattectttttecteectte

gtggcggccgctGGTTCCGGACGGGCTGACGCATTGGACGATTTTGATCTGGATATGCTGGGAAGTGACG

caccgccggcgaCCAAGGCCTGCCCGACTGCGTAACCTGCTAAAACTAGACCTATACGACCCTTCACTGC

CCCTCGATGATTTTGACCTTGACATGCTTGGTTCGGATGCCCTTGATGACTTTGACCTCGACATGCTCGG

GGGAGCTACTAAAACTGGAACTGTACGAACCAAGCCTACGGGAACTACTGAAACTGGAGCTGTACGAGCC

CAGTGACGCCCTTGATGATTTCGACCTGGACATGCTGATTAACCAATTcGGAAGCGGAGAGGGCAGAGGA

GTCACTGCGGGAACTACTAAAGCTGGACCTGTACGACTAATTGGTTAAgCCTTCGCCTCTCCCGTCTCCT

AGTCTGCTAACATGCGGTGACGTCGAGGAGAATCCTGGACCTATGGCTTCAAACTTTACTCAGTTCGTGC

TCAGACGATTGTACGCCACTGCAGCTCCTCTTAGGACCTGGATACCGAAGTTTGAAATGAGTCAAGCACG

TCGTGGACAATGGTGGGACAGGGGATGTGACAGTGGCTCCTTCTAATTTCGCTAATGGGGTGGCAGAGTG

AGCACCTGTTACCACCCTGTCCCCTACACTGTCACCGAGGAAGATTAAAGCGATTACCCCACCGTCTCAC

7910

7980

8050

8120

8190

8260

8330

8400

8470

8540
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5

GATCAGCTCCAACTCACGGAGCCAGGCCTACAAGGTGACATGCAGCGTCAGGCAGTCTAGTGCCCAGAAYG

CTAGTCGAGGTTGAGTGCCTCGGTCCGGATGTTCCACTGTACGTCGCAGTCCGTCAGATCACGGGTCTT

AGAAAGTATACCATCAAGGTGGAGGTCCCCAAAGTGGCTACCCAGACAGTGGGCGGAGTCGAACTGCCTG

TCTTTCATATGGTAGTTCCACCTCCAGGGGTTTCACCGATGGGTCTGTCACCCGCCTCAGCTTGACGGAC

TCGCCGCTTGGAGGTCCTACCTGAACATGGAGCTCACTATCCCAATTTTCGCTACCAATTCTGACTGTGA

AGCGGCGAACCTCCAGGATGGACTTGTACCTCGAGTGATAGGGTTAAAAGCGATGGTTAAGACTGACACT

ACTCATCGTGAAGGCAATGCAGGGGCTCCTCAAAGACGGTAATCCTATCCCTTCCGCCATCGCCGCTAAC

TGAGTAGCACTTCCGTTACGTCCCCGAGGAGTTTCTGCCATTAGGATAGGGAAGGCGGTAGCGGCGATTG

TCAGGTATCTACagcgctGGAGGAGGTGGAAGCGGAGGAGGAGGAAGCGGAGGAGGAGGTAGCggaccta

AGTCCATAGATGtcgcgaCCTCCTCCACCTTCGCCTCCTCCTCCTTCGCCTCCTCCTCCATCGecctggat

agaaaaagaggaaggtggcggccgctcaattgCCTTCAGGGCAGATCAGCAACCAGGCCCTGGCTCTGGC

tctttttctccttccaccgeccggecgagttaacGGAAGTCCCGTCTAGTCGTTGGTCCGGGACCGAGACCG

CCCTAGCTCCGCTCCAGTGCTGGCCCAGACTATGGTGCCCTCTAGTGCTATGGTGCCTCTGGCCCAGCCA

GGGATCGAGGCGAGGTCACGACCGGGTCTGATACCACGGGAGATCACGATACCACGGAGACCGGGTCGGT

CCTGCTCCAGCCCCTGTGCTGACCCCAGGACCACCCCAGTCACTGAGCGCTCCAGTGCCCAAGTCTACAC

GGACGAGGTCGGGGACACGACTGGGGTCCTGGTGGGGTCAGTGACTCGCGAGGTCACGGGTTCAGATGTG

AGGCCGGCGAGGGGACTCTGAGTGAAGCTCTGCTGCACCTGCAGTTCGACGCTGATGAGGACCTGGGAGC

TCCGGCCGCTCCCCTGAGACTCACTTCGAGACGACGTGGACGTCAAGCTGCGACTACTCCTGGACCCTCG

TCTGCTGGGGAACAGCACCGATCCCGGAGTGTTCACAGATCTGGCCTCCGTGGACAACTCTGAGTTTCAG

AGACGACCCCTTGTCGTGGCTAGGGCCTCACAAGTGTCTAGACCGGAGGCACCTGTTGAGACTCAAAGTC

8610

8680

8750

8820

8890

8960

9030

9100

9170

9240
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5

CAGCTGCTGAATCAGGGCGTGTCCATGTCTCATAGTACAGCCGAACCAATGCTGATGGAGTACCCCGAAG

GTCGACGACTTAGTCCCGCACAGGTACAGAGTATCATGTCGGCTTGGTTACGACTACCTCATGGGGCTTC

CCATTACCCGGCTGGTGACCGGCAGCCAGCGGCCCCCCGACCCCGCTCCAACTCCCCTGGGAACCAGCGG

GGTAATGGGCCGACCACTGGCCGTCGGTCGCCGGGGGGCTGGGGCGAGGTTGAGGGGACCCTTGGTCGCC

CCTGCCTAATGGGCTGTCCGGAGATGAAGATTTCTCAAGCATCGCTGATATGGACTTTAGTGCCCTGCTG

GGACGGATTACCCGACAGGCCTCTACTTCTAAAGAGTTCGTAGCGACTATACCTGAAATCACGGGACGAC

TCACAGATTTCCTCTAGTGGGCAGGGAGGAGGTGGAAGCGGCTTCAGCGTGGACACCAGTGCCCTGCTGG

AGTGTCTAAAGGAGATCACCCGTCCCTCCTCCACCTTCGCCGAAGTCGCACCTGTGGTCACGGGACGACC

ACCTGTTCAGCCCCTCGGTGACCGTGCCCGACATGAGCCTGCCTGACCTTGACAGCAGCCTGGCCAGTAT

TGGACAAGTCGGGGAGCCACTGGCACGGGCTGTACTCGGACGGACTGGAACTGTCGTCGGACCGGTCATA

CCAAGAGCTCCTGTCTCCCCAGGAGCCCCCCAGGCCTCCCGAGGCAGAGAACAGCAGCCCGGATTCAGGG

GGTTCTCGAGGACAGAGGGGTCCTCGGGGGGTCCGGAGGGCTCCGTCTCTTGTCGTCGGGCCTAAGTCCC

AAGCAGCTGGTGCACTACACAGCGCAGCCGCTGTTCCTGCTGGACCCCGGCTCCGTGGACACCGGGAGCA

TTCGTCGACCACGTGATGTGTCGCGTCGGCGACAAGGACGACCTGGGGCCGAGGCACCTGTGGCCCTCGT

ACGACCTGCCGGTGCTGTTTGAGCTGGGAGAGGGCTCCTACTTCTCCGAAGGGGACGGCTTCGCCGAGGA

TGCTGGACGGCCACGACAAACTCGACCCTCTCCCGAGGATGAAGAGGCTTCCCCTGCCGAAGCGGCTCCT

CCCCACCATCTCCCTGCTGACAGGCTCGGAGCCTCCCAAAGCCAAGGACCCCACTGTCTCCTAGCCTAGG

GGGGTGGTAGAGGGACGACTGTCCGAGCCTCGGAGGGTTTCGGTTCCTGGGGTGACAGAGGATCgGATCC

ACTAGAGCAAAcCtagAATTGTTGGCATCAGGTAGGCATCACACACGATTAACAACCCCTAAAAATACACT

TGATCTCGTTTgatcTTAACAACCGTAGTCCATCCGTAGTGTGTGCTAATTGTTGGGGATTTTTATGTGA

9310
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9660
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9870
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TTGAAAATATTGAAAATATGTTTTTGTATACATTTTTGATATTTTCAAATAATACGCAGTTATAAAACTC

AACTTTTATAACTTTTATACAAAAACATATGTAAAAACTATAAAAGTTTATTATGCGTCAATATTTTGAG

ATTAGCTAACCCATTTTTTCTTTGCTTATGCTTACAGATTGCAAAGAACTAGAGCCGCGGGATCTTTGTG

TAATCGATTGGGTAAAAAAGAAACGAATACGAATGTCTAACGTTTCTTGATCTCGGCGCCCTAGAAACAC

AAGGAACCTTACTTCTGTGGTGTGACATAATTGGACAAACTACCTACAGAGATTTAAAGCTCTAAGGTAA

TTCCTTGGAATGAAGACACCACACTGTATTAACCTGTTTGATGGATGTCTCTAAATTTCGAGATTCCATT

ATATAAAATTTTTAAGTGTATAATGTGTTAAACTACTGATTCTAATTGTTTGTGTATTTTAGATTCCAAC

TATATTTTAAAAATTCACATATTACACAATTTGATGACTAAGATTAACAAACACATAAAATCTAAGGTTG

CTATGGAACTGATGAATGGGAGCAGTGGTGGAATGCCTTTAATGAGGAAAACCTGTTTTGCTCAGAAGAA

GATACCTTGACTACTTACCCTCGTCACCACCTTACGGAAATTACTCCTTTTGGACAAAACGAGTCTTCTT

ATGCCATCTAGTGATGATGAGGCTACTGCTGACTCTCAACATTCTACTCCTCCAAAAAAGAAGAGAAAGG

TACGGTAGATCACTACTACTCCGATGACGACTGAGAGTTGTAAGATGAGGAGGTTTTTTCTTCTCTTTCC

TAGAAGAGCCCAAGGACTTTCCTTCAGAATTGCTAAGTTTTTTGAGTCATGCTGTGTTTAGTAATAGAAC

ATCTTCTCGGGTTCCTGAAAGGAAGTCTTAACGATTCAAAAAACTCAGTACGACACAAATCATTATCTTG

TCTTGCTTGCTTTGCTATTTACACCACAAAGGAAAAAGCTGCACTGCTATACAAGAAAATTATGGAAAAA

AGAACGAACGAAACGATAAATGTGGTGTTTCCTTTTTCGACGTGACGATATGTTCTTTTAATACCTTTTT

TATTTGATGTATAGTGCCTTGACTAGAGATCATAATCAGCCATACCACATTTGTAGAGGTTTTACTTGCT

ATAAACTACATATCACGGAACTGATCTCTAGTATTAGTCGGTATGGTGTAAACATCTCCAAAATGAACGA

TTAAAAAACCTCCCACACCTCCCaCTGAACCTGAAACATAAAATGAATGGAATTGTTGTTGTTAACTTGT

AATTTTTTGGAGGGTGTGGAGGGtGACTTGGACTTTGTATTTTACTTACCTTAACAACAACAATTGAACA
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TTATTGCAGCTTATAATGGTTACAAATAAAGCAATAGCATCACAAATTTCACAAATAAAGCATTTTTTTC

AATAACGTCGAATATTACCAATGTTTATTTCGTTATCGTAGTGTTTAAAGTGTTTATTTCGTAAAAAAAG

ACTGCATTCTAGTTGTGGTTTGTCCAAACTCATCAATGTATCTTAactagtGATGAAAACAAAAACAACT

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++

TGACGTAAGATCAACACCAAACAGGTTTGAGTAGTTACATAGAATtgatcaCTACTTTTGTTTTTGTTGA

GTGTTGAAAATTAAAAATTTTGTATGCATACGCATTAAGCGAACATTAAAAAGATGTGAAAACATAACTA

CACAACTTTTAATTTTTAAAACATACGTATGCGTAATTCGCTTGTAATTTTTCTACACTTTTGTATTGAT

TTATGTCTAAATAAACACACGTCAGATGTATGTACGTCAACGGAAAACCATTGTCTATATATTACgCtaG

e

AATACAGATTTATTTGTGTGCAGTCTACATACATGCAGTTGCCTTTTGGTAACAGATATATAATGcGatC

Taattctttcctgtaaaataaatataaataaatatgctttattgacagaaaatttgatgtttttgtattt

Attaagaaaggacattttatttatatttatttatacgaaataactgtcttttaaactacaaaaacataaa

| U6B 3'UTR

gagtaggagcaatcacaggtgagcaaAAAAAGCACCGACTCGGTGCCACTTGGCCCTGCAGACATGGGTG

ctcatcctcgttagtgtccactcgttTTTTTCGTGGCTGAGCCACGGTGAACCGGGACGTCTGTACCCAC
U6B 3'UTR | gRNA core

ATCCTCATGTTGGCCAAGTTGATAACGGACTAGCCTTATTTTAACTTGCTAGGCCCTGCAGACATGGGTG

TAGGAGTACAACCGGTTCAACTATTGCCTGATCGGAATAAAATTGAACGATCCGGGACGTCTGTACCCAC
gRNA core

Bbs |

ATCCTCATGTTGGCCTAGCTCTAAAACAGGTCTTCTCCAATTCACATCGACTGAAATCCCTGGTAATCCG

TAGGAGTACAACCGGATCGAGATTTTGTCCAGAAGAGGTTAAGTGTAGCTGACTTTAGGGACCATTAGGC
gRNA core | |

TTTTAGAATCCATGATAATAATTTTTTGGATGATTGGGAGCTTTTTTTGCACGTTCAAAATTTTTTGCAA

AAAATCTTAGGTACTATTATTAAAAAACCTACTAACCCTCGAAAAAAACGTGCAAGTTTTAAAAAACGTT

CCCCTTTTTGGAAACGAACACCACGGTAGGCTGCGAAATGCCCATACTGTTGAGCAATTCACGTTCATTA

e e

GGGGAAAAACCTTTGCTTGTGGTGCCATCCGACGCTTTACGGGTATGACAACTCGTTAAGTGCAAGTAAT

10710

10780
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11060

11130
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TAAATGTCGTTCGCGGGCGCAACTGCAACTCCGATAAATAACGCGCCCAACACCGGCATAAAGAATTGAA

ATTTACAGCAAGCGCCCGCGTTGACGTTGAGGCTATTTATTGCGCGGGTTGTGGCCGTATTTCTTAACTT

GAGAGTTTTCACTGCATACGACGATTCTGTGATTTGTATTCAGCCCATATCGTTTCATAGCTTCTGCCAA

WM—W—M—M—W—W—W—W—F%—M—WW—F

CTCTCAAAAGTGACGTATGCTGCTAAGACACTAAACATAAGTCGGGTATAGCAAAGTATCGAAGACGGTT

CCGAACGGACATTTCGAAGTACTCAGCGTAAGTGATGTCCACCTCGATATGTGCATCTGTAAAAGCAATT

GGCTTGCCTGTAAAGCTTCATGAGTCGCATTCACTACAGGTGGAGCTATACACGTAGACATTTTCGTTAA

AATTGTTCCAGGAACCAGGGCGTATCTCTTCATAGCCTTATGCAGTTGCTCTCCTCTAGTGGTGAAGGGG

e

TTAACAAGGTCCTTGGTCCCGCATAGAGAAGTATCGGAATACGTCAACGAGAGGAGATCACCACTTCCCC

GCGGCCGCGGAGCCTGCTTTTTTGTACAAAGTTGGCATTATAAAAAAGCATTGCTCATCAATTTGTTGCA

CGCCGGCGCCTCGGACGAAAAAACATGTTTCAACCGTAATATTTTTTCGTAACGAGTAGTTAAACAACGT

ACGAACAGGTCACTATCAGTCAAAATAAAATCATTATTTGGGGCCCGAGCTTAAGACTGGCCGTCGTTTT

TGCTTGTCCAGTGATAGTCAGTTTTATTTTAGTAATAAACCCCGGGCTCGAATTCTGACCGGCAGCAAAA

ACAACGTCGTGACTGGGAAAACATCCATGCAAGCGGCTGAATATGGGATGTTTTATGGGATGTTTTCTAG

TGTTGCAGCACTGACCCTTTTGTAGGTACGTTCGCCGACTTATACCCTACAAAATACCCTACAAAAGATC

Bbs |

ACTCTACGAAGACcCCgaagtattgaggaaaacatacctatataaatgatcaacatcaggaaagagcagt

TGAGATGCTTCTGgGGcttcataactccttttgtatggatatatttactagttgtagtcctttctcgtca

| | U6B promotor

tgagaattataagaattggcaaatggtcttaagaaccctctgcttaagattttcaaaatttcctttagaa

actcttaatattcttaaccgtttaccagaattcttgggagacgaattctaaaagttttaaaggaaatctt

U6B promotor

11410

11480

11550

11620
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11760

11830
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11970



Page 18 of 21

tcaaagtgtcctattgttCGTTTGTTGAAAACACAGTTCGATTTATTGACTATAATAAATTGATAGTTTT

agtttcacaggataacaaGCAAACAACTTTTGTGTCAAGCTAAATAACTGATATTATTTAACTATCAAAA

U6B promotor

AAATATAGAGGCACGACTAAGAGAGTTTGGTTTTGTTTTGGTTAGGGACCAAAAAAAGTATACATAACGA

TTTATATCTCCGTGCTGATTCTCTCAAACCAAAACAAAACCAATCCCTGGTTTTTTTCATATGTATTGCT

U6B promotor

ATAAAAAAGGATTTAAGTGCAAATGGTAAAAAAGTGTCGAGTTTTTCTTGAGTTGATTGTGCTGTAATGA

TATTTTTTCCTAAATTCACGTTTACCATTTTTTCACAGCTCAAAAAGAACTCAACTAACACGACATTACT

U6B promotor

GACTCTGCATTCGGCATTTGACTCGGCTTTTCCTACTCGTGCCGTATTTCAGGCTGCAAGTCGAACAAGC

CTGAGACGTAAGCCGTAAACTGAGCCGAAAAGGATGAGCACGGCATAAAGTCCGACGTTCAGCTTGTTCG

U6B promotor |

TaGcAGAGCTCTGGCCACGTAATAAGTGTGCGTTGAATTTATTCGCAAAAACATTGCATATTTTCGGCAA

AtCgTCTCGAGACCGGTGCATTATTCACACGCAACTTAAATAAGCGTTTTTGTAACGTATAAAAGCCGTT

AGTAAAATTTTGTTGCATACCTTATCAAAAAATAAGTGCTGCATACTTTTTAGAGAAACCAAATAATTTT

TCATTTTAAAACAACGTATGGAATAGTTTTTTATTCACGACGTATGAAAAATCTCTTTGGTTTATTAAAA

TTATTGCATACCCGTTTTTAATAAAATACATTGCATACCCTCTTTTAATAAAAAATATTGCATACTTTGA

AATAACGTATGGGCAAAAATTATTTTATGTAACGTATGGGAGAAAATTATTTTTTATAACGTATGAAACT

CGAAACAAATTTTCGTTGCATACCCAATAAAAGATTATTATATTGCATACCCGTTTTTAATAAAATACAT

GCTTTGTTTAAAAGCAACGTATGGGTTATTTTCTAATAATATAACGTATGGGCAAAAATTATTTTATGTA

TGCATACCCTCTTTTAATAAAGAATATTGCATACGTTGACGAAACAAATTTTCGTTGCATACCCAATAAA

ACGTATGGGAGAAAATTATTTCTTATAACGTATGCAACTGCTTTGTTTAAAAGCAACGTATGGGTTATTT

AGATTATTATATTGCATACCTTTTCTTGCCATACCATTTAGCCGATCAATTCTGCTCGGCAACAGTATAT

TCTAATAATATAACGTATGGAAAAGAACGGTATGGTAAATCGGCTAGTTAAGACGAGCCGTTGTCATATA

12040

12110

12180

12250

12320

12390

12460

12530

12600
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TTGTGGTGTGCCAACCAACAACGAGCTCCAGCTTTTGTTCCCTTTAGTGAGGGTTAATTTCGAGCTTGGC

AACACCACACGGTTGGTTGTTGCTCGAGGTCGAAAACAAGGGAAATCACTCCCAATTAAAGCTCGAACCG

GTAATCATGGTCATAGCTGTTTCCTGTGTGAAATTGTTATCCGCTCACAATTCCACACAACATACGAGCC

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++

CATTAGTACCAGTATCGACAAAGGACACACTTTAACAATAGGCGAGTGTTAAGGTGTGTTGTATGCTCGG

GGAAGCATAAAGTGTAAAGCCTGGGGTGCCTAATGAGTGAGCTAACTCACATTAATTGCGTTGCGCTCAC

CCTTCGTATTTCACATTTCGGACCCCACGGATTACTCACTCGATTGAGTGTAATTAACGCAACGCGAGTG
TGCCCGCTTTCCAGTCGGGAAACCTGTCGTGCCAGCTGCATTAATGAATCGGCCAACGCGCGGGGAGAGG
e

ACGGGCGAAAGGTCAGCCCTTTGGACAGCACGGTCGACGTAATTACTTAGCCGGTTGCGCGCCCCTCTCC

CGGTTTGCGTATTGGGCGCTCTTCCGCTTCCTCGCTCACTGACTCGCTGCGCTCGGTCGTTCGGCTGCGG

GCCAAACGCATAACCCGCGAGAAGGCGAAGGAGCGAGTGACTGAGCGACGCGAGCCAGCAAGCCGALCGCC

CGAGCGGTATCAGCTCACTCAAAGGCGGTAATACGGTTATCCACAGAATCAGGGGATAACGCAGGAAAGA

GCTCGCCATAGTCGAGTGAGTTTCCGCCATTATGCCAATAGGTGTCTTAGTCCCCTATTGCGTCCTTTCT

ACATGTGAGCAAAAGGCCAGCAAAAGGCCAGGAACCGTAAAAAGGCCGCGTTGCTGGCGTTTTTCCATAG

TGTACACTCGTTTTCCGGTCGTTTTCCGGTCCTTGGCATTTTTCCGGCGCAACGACCGCAAAAAGGTATC

GCTCCGCCCCCCTGACGAGCATCACAAAAATCGACGCTCAAGTCAGAGGTGGCGAAACCCGACAGGACTA

CGAGGCGGGGGGACTGCTCGTAGTGTTTTTAGCTGCGAGTTCAGTCTCCACCGCTTTGGGCTGTCCTGAT
TAAAGATACCAGGCGTTTCCCCCTGGAAGCTCCCTCGTGCGCTCTCCTGTTCCGACCCTGCCGCTTACCG
e

ATTTCTATGGTCCGCAAAGGGGGACCTTCGAGGGAGCACGCGAGAGGACAAGGCTGGGACGGCGAATGGC

GATACCTGTCCGCCTTTCTCCCTTCGGGAAGCGTGGCGCTTTCTCATAGCTCACGCTGTAGGTATCTCAG

CTATGGACAGGCGGAAAGAGGGAAGCCCTTCGCACCGCGAAAGAGTATCGAGTGCGACATCCATAGAGTC

TTCGGTGTAGGTCGTTCGCTCCAAGCTGGGCTGTGTGCACGAACCCCCCGTTCAGCCCGACCGCTGCGCC

AAGCCACATCCAGCAAGCGAGGTTCGACCCGACACACGTGCTTGGGGGGCAAGTCGGGCTGGCGACGCGG

TTATCCGGTAACTATCGTCTTGAGTCCAACCCGGTAAGACACGACTTATCGCCACTGGCAGCAGCCACTG

AATAGGCCATTGATAGCAGAACTCAGGTTGGGCCATTCTGTGCTGAATAGCGGTGACCGTCGTCGGTGAC

GTAACAGGATTAGCAGAGCGAGGTATGTAGGCGGTGCTACAGAGTTCTTGAAGTGGTGGCCTAACTACGG

e

CATTGTCCTAATCGTCTCGCTCCATACATCCGCCACGATGTCTCAAGAACTTCACCACCGGATTGATGCC

12740

12810

12880
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CTACACTAGAAGGACAGTATTTGGTATCTGCGCTCTGCTGAAGCCAGTTACCTTCGGAAAAAGAGTTGGT

GATGTGATCTTCCTGTCATAAACCATAGACGCGAGACGACTTCGGTCAATGGAAGCCTTTTTCTCAACCA

AGCTCTTGATCCGGCAAACAAACCACCGCTGGTAGCGGTGGTTTTTTTGTTTGCAAGCAGCAGATTACGC

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++

TCGAGAACTAGGCCGTTTGTTTGGTGGCGACCATCGCCACCAAAAAAACAAACGTTCGTCGTCTAATGCG

GCAGAAAAAAAGGATCTCAAGAAGATCCTTTGATCTTTTCTACGGGGTCTGACGCTCAGTGGAACGAAAA

CGTCTITTTTTTCCTAGAGTTCTTCTAGGAAACTAGAAAAGATGCCCCAGACTGCGAGTCACCTTGCTTTT

CTCACGTTAAGGGATTTTGGTCATGAGATTATCAAAAAGGATCTTCACCTAGATCCTTTTAAATTAAAAA

e

GAGTGCAATTCCCTAAAACCAGTACTCTAATAGTTTTTCCTAGAAGTGGATCTAGGAAAATTTAATTTTT

TGAAGTTTTAAATCAATCTAAAGTATATATGAGTAAACTTGGTCTGACAGTTACCAATGCTTAATCAGTG

ACTTCAAAATTTAGTTAGATTTCATATATACTCATTTGAACCAGACTGTCAATGGTTACGAATTAGTCAC
<:: AmpR

AGGCACCTATCTCAGCGATCTGTCTATTTCGTTCATCCATAGTTGCCTGACTCCCCGTCGTGTAGATAAC

TCCGTGGATAGAGTCGCTAGACAGATAAAGCAAGTAGGTATCAACGGACTGAGGGGCAGCACATCTATTG
AmpR

TACGATACGGGAGGGCTTACCATCTGGCCCCAGTGCTGCAATGATACCGCGAGACCCACGCTCACCGGCT

ATGCTATGCCCTCCCGAATGGTAGACCGGGGTCACGACGTTACTATGGCGCTCTGGGTGCGAGTGGCCGA
AmpR

CCAGATTTATCAGCAATAAACCAGCCAGCCGGAAGGGCCGAGCGCAGAAGTGGTCCTGCAACTTTATCCG

GGTCTAAATAGTCGTTATTTGGTCGGTCGGCCTTCCCGGCTCGCGTCTTCACCAGGACGTTGAAATAGGC
AmpR

CCTCCATCCAGTCTATTAATTGTTGCCGGGAAGCTAGAGTAAGTAGTTCGCCAGTTAATAGTTTGCGCAA

e

GGAGGTAGGTCAGATAATTAACAACGGCCCTTCGATCTCATTCATCAAGCGGTCAATTATCAAACGCGTT
AmpR

CGTTGTTGCCATTGCTACAGGCATCGTGGTGTCACGCTCGTCGTTTGGTATGGCTTCATTCAGCTCCGGT

GCAACAACGGTAACGATGTCCGTAGCACCACAGTGCGAGCAGCAAACCATACCGAAGTAAGTCGAGGCCA
AmpR

TCCCAACGATCAAGGCGAGTTACATGATCCCCCATGTTGTGCAAAAAAGCGGTTAGCTCCTTCGGTCCTC

AGGGTTGCTAGTTCCGCTCAATGTACTAGGGGGTACAACACGTTTTTTCGCCAATCGAGGAAGCCAGGAG
AmpR

13650

13720

13790

13860

13930

14000

14070

14140

14210

14280

14350



Page 21 of 21

CGATCGTTGTCAGAAGTAAGTTGGCCGCAGTGTTATCACTCATGGTTATGGCAGCACTGCATAATTCTCT

GCTAGCAACAGTCTTCATTCAACCGGCGTCACAATAGTGAGTACCAATACCGTCGTGACGTATTAAGAGA
AmpR

TACTGTCATGCCATCCGTAAGATGCTTTTCTGTGACTGGTGAGTACTCAACCAAGTCATTCTGAGAATAG

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++

ATGACAGTACGGTAGGCATTCTACGAAAAGACACTGACCACTCATGAGTTGGTTCAGTAAGACTCTTATC
AmpR

TGTATGCGGCGACCGAGTTGCTCTTGCCCGGCGTCAATACGGGATAATACCGCGCCACATAGCAGAACTT

ACATACGCCGCTGGCTCAACGAGAACGGGCCGCAGTTATGCCCTATTATGGCGCGGTGTATCGTCTTGAA
AmpR

TAAAAGTGCTCATCATTGGAAAACGTTCTTCGGGGCGAAAACTCTCAAGGATCTTACCGCTGTTGAGATC

e

ATTTTCACGAGTAGTAACCTTTTGCAAGAAGCCCCGCTTTTGAGAGTTCCTAGAATGGCGACAACTCTAG
AmpR |

CAGTTCGATGTAACCCACTCGTGCACCCAACTGATCTTCAGCATCTTTTACTTTCACCAGCGTTTCTGGG

GTCAAGCTACATTGGGTGAGCACGTGGGTTGACTAGAAGTCGTAGAAAATGAAAGTGGTCGCAAAGACCC

TGAGCAAAAACAGGAAGGCAAAATGCCGCAAAAAAGGGAATAAGGGCGACACGGAAATGTTGAATACTCA

ACTCGTTTTTGTCCTTCCGTTTTACGGCGTTTTTTCCCTTATTCCCGCTGTGCCTTTACAACTTATGAGT

TACTCTTCCTTTTTCAATATTATTGAAGCATTTATCAGGGTTATTGTCTCATGAGCGGATACATATTTGA

ATGAGAAGGAAAAAGTTATAATAACTTCGTAAATAGTCCCAATAACAGAGTACTCGCCTATGTATAAACT

ATGTATTTAGAAAAATAAACAAATAGGGGTTCCGCGCACATTTCCCCGAAAAGTGC

TACATAAATCTTTTTATTTGTTTATCCCCAAGGCGCGTGTAAAGGGGCTTTTCACG
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