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goccggcttcgggtgcggggctccgtacggggcgtggcgcgaggotegocgtgccgggcggggggtggcggcaggtgggggtgco 
gggcggggcggggccgcctcgggccggggagggctcgggggaggggcgcggcggcccccggagegccggcggctgtcgaggcg 
cggcgagccgcagccattgcctittatggtaatcgtgcgagagggcgcagogacttccttigtcccaaatctgtgcggagccgaaatcigg 
gaggcgccgccgcaccccctctagcgggcgcggggcgaagoggtgcggegocggcaggaaggaaatgggegoggagggccttegt 
gcgtcgccgcgccgccgtceccttctccctctccagcctcggggetgtccgcggggggacggetgccttcgggggggacggggcaggg 
cggggtteggcttctggcgtgtgaccggcggetetagagcctctgctaaccatgitcatgcottctctttttcctacagctcctgggcaacgtg 
ctggttattgtgctgtctcatcatittggcaaa 

NLS - Cas9 - NLS 
ATGGACTATAAGGACCACGACGGAGACTACAAGGATCATGATATTGATTACAAAGA 
COATGACGATAAGATGGCCCCAAAGAAGAAGCGGAAGGTCGGTATCCACGGAGTCC 
CAGCAGCCGACAAGAAGTACAGCATCGGCCTGGACATCGGCACCAACTCTGTGGGC 
TGGGCCGTGATCACCGACGÅGTACA AGGTGCCCAGCAAGAAATTCAAGGTGCTGGG 
CAACACCGACCGGCACAGCATCAAGAAGAACCTGATCGGAGCCCTGCTGTTCGACA 
GCGGCGAAACAGCCGAGGCCACCCGGCTGAAGAGAACCGCCAGAAGAAGATACAC 
CAGACGGAAGAACCGGATCTGCTATCTGCAAGAGATCTTCAGCAACGAGATGGCCA 
AGGTGGACGACAGCTTCTTCCACAGACTGGAAGAGTCCTTCCTGGIGGAAGAGGAT 
AAGAAGCACGAGCGGCACOCCATCTTCGGCAACATCGTGGACGAGGTGGCCTACCA 
CGAGAAGTACCCCACCATCTACCACCTGAGAAAGAAACTGGTGGACAGCACCGACA 
AGGCCGACCTGCGGCTGATCTATCTGGCCCTGGCCCACATGATCAAGTTCCGGGGCC 
ACTTCCTGATCGAGGGCGACCIGAACCCCGACAACAGCGACGTGGACAAGCTGTTC 
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ATCCAGCTGGTGCAGACCTACAACCAGCTGTTCGAGGAAAACCCCATCAACGCCAG 
CGGCGTGGACGCCAAGGCCATCCTGTCTGCCAGACTGAGCAAGAGCAGACGGCTGG 
AAAATCTGATCGCCCAGCTGCCCGGCGAGAAGAAGAATGGCCTGTTCGGAAACCTG 
ATTGCCCIGAGCCTGGGCCTGACCCCCAACTTCAAGAGCAACITCGACCTGGCCGAG 
GATGCCAAACTGCAGCIGAGCAAGGACACCIACCACOACGACCTGGACAACCTGCT 
GGCCCAGATCGGCGACCAGTACGCCGACCTGTTTCTGGOCGCCAAGAACCTGTCCG 
ACGCCATCCTGCTGAGCGACATCCTGAGAGTGAÁCACCGAGATCACCAAGGCCCCC 
CTGAGCGCCTCTATGATCAAGAGATACGACGAGCACCACCAGGACCTGACCCTGCT 
GAAAGCTCTCGTGCGGCAGCAGCTGCCTGAGAAGTACAAAGAGATTTTCTTCGACC 
AGAGCAAGAACGGCTACGCCGGCTACATTGACGGCGGAGCCAGCCAGGAAGAGTTC 
TACAAGTTCATCAAGOCCATCCTGGAAAAGATGGAOGGCACCGAGGAACTOCTCGT 
GAAGCTGAACAGAGAGGACCTGCTGCGGAAGCAGCOGACCTTCGACAACGGCAGC 
ATCCCCCACCAGATCCACCTGGGAGAGCTGCACGCCATICTGCGGCGGCAGGAAGA 
TTTTTACCCATTCCIGAAGGACAACCGGGAAAAGATCGAGAAGATCCTGACCTTCCG 
CATCCCCTACTACGTGGGCCCTCIGGCCAGGGGAAACAGCAGA TTCGCCTGGATGA 
CCAGAAAGAGCGAGGAAACCATCACCCCCTGGAACTTCGAGGAAGTGGTGGACAA 
GGGCGCTICCGCCCAGAGCTTCATCGAGCGGATGACCAACTICGATAÅGAACCTGC 
CCAACGAGAAGGTGCTGCCCAAGCACAGCCTGCTGTACGAGTACTTCACCGTGTAT 
ÅACGAGCIGACCAAAGIGAAATACGTGACCGAGGGAATGAGAAAGCCCGCCTTCCT 
GAGCGGCGAGCAGAAAAACOCCATCGTGOACCTGCTGTTCAAGACCAACCGGAAA 
GTGACCGTGAAGCAGOTGAAAGAGGACTACTICAAGAAAATCGAGTOCTICGACTC 
CGTGGAAATCTCCGGCGTGGAAGATCGGTTCAACGCCTCCCTGGGCACATACCACG 
ATCTGCTGAAAATTATCAAGGACAAGGACTTCCTGGACAATGAGGAAAACGAGGAC 
ATTCTGGAAGATATCGTGCTGÁCCCTGACACIGTTTGAGGACAGAGAGATGATCGA 
GGAACGGCTGAAAACCTATGCCCACCTGTTCGACGACAAAGTGATGAAGCAGCTGA 
AGCGGCGGAGATACACCGGCTGGGGCAGGCTGAGCCGGAAGCTGATCAACGGCATC 
CGGGACAAGCAGTCCGGCAAGACAATCCTGGAITTCCTGAAGTCCGACGGCTTCGC 
CAACAGAAACTTCATGCAGCIGATCCACGACGACAGCCTGACCTTTAAAGAGGACA 
TCCAGAAAGCCCAGGTGTCCGGCCAGGGCGATAGCCTGCACGAGCACATTGCCAAT 
CTGGCCGGCAGCCCCGCCATTAAGAAGGGCATCCTGCAGACAGTGA AGGTGGTGGA 
CGAGCTCGTGAAAGTGATGGGCCGGCACAAGCOCGAGAACATCGTGATCGAAATGG 
CCAGAGAGAACCAGACCACCCAGAAGGGACAGAAGAACAGCCGCGAGAGAATGAA 
GCGGATCGAAGAGGGCATCAAAGAGCTGGGCAGCCAGATCCTGAAAGAACACCCC 
GTGGAAAACACCCAGCTGCAGAACGAGAAGCTGTACCTGTACTACCTGCAGAATGG 
GCGGGATATGTACGIGGACCAGGAACTGGACATCAACCGGCTGTCCGACTACGAT 

FIG . 50B 



Patent Application Publication Mar. 12 , 2020 Sheet 88 of 116 US 2020/0080094 A1 

GTGGACCATATCGTGCCTCAGAGCITTCTGAAGGACGACTCCATCGACAACAAGGTG 
CTGACCAGAAGCGACAAGAACCGGGGCAAGAGCGACAACGTGCCCTCCGAAGAGG 
TCGTGAAGAAGATGAAGAACTACTGGCGGCAGCTGCTGAACGCCAAGCTOATTACC 
CAGAGAAAGTTCGACAATCTGACCAAGGCCGAGAGAGGCGGCCTGAGCGAACTGG 
ATAAGGCCGGCTTCATCAAGAGACAGCTGGTGGAAACCCGGCAGATCACAAAGCAC 
GTGGCACAGATCCTGGACTCCCGGATGAACACTAAGTACGACGAGAATGACAAGCT 
GATCCGGGAAGTGAAAGTGATCACCCTGAAGICCAAGCTGGTGTCCGATITCCGGA 
AGGATTTCCAGTTTTACAAAGTGCGCGAGATCAACAACTACCACCACGCCCACGAC 
GCCTACCTGAACGCCGTCGTGGGAACCCCCCTGATCAAAAAGTACCCTAAGCTGGA 
AAGCGAGTTCGTGTACGGCGACTACAAGGTGTACGACGTGCGGAAGATGATCGCCA 
AGAGCGAGCAGGAAAICGGCAAGGCTACCGCCAAGTACTTCITCTACAGCAACATC 
ATGAACTTTITCAAGACCGACATTACCCTGGCCAACGGCGAGAICCGGAAGCGGCC 
TCTGATCGAGACAAACGGCGAAACCGGGGAGATCGTGTGGGATAAGGGCCGGGATT 
TTGCCACCGTGCGGAAAGTGCTGAGCATGCCCCAAGTGAATATCGTGAAAAAGACC 
GAGGTGCAGACAGGCGGCTTCAGCAAAGAGTCTATCCTGCCCAAGAGGAACAGCGA 
TAAGCTGATCGCCAGAAAGAAGGACTOGGACCCTAAGAAGTACGGCGGCTTCGACA 
GCCCCACCGTGGCCTATTCTGIGCTGGTGGTGGCCAAAGTGGAAAAGGGCAAGTCC 
AAGAAACTGAAGAGTGTGAAAGAGCTGCTGGGGATCACCATCATGGAAAGAAGCA 
GCTTCGAGAAGAATCCCATCGACTTTCTGGAAGCCAAGGGCTACAAAGAAGTGAAA 
AAGGACCTGATCATCAAGCTGCCTAAGTACTCCCTOTTCGAGOTGGAAAACGGCCG 
GAAGAGAATGCTGGCCTCTGCCGGCGAACTGCAGAAGGGAAACGAACTGGCCCTGC 
CCTCCAAATATGTGAACTTCCTGTACCTGOCCAGCCACTATGAGAAGCTGAAGGGCT 
CCCCCGAGGATAATGAGCAGAAACAGCTGTTTGTGGAACAGCACAAGCACTACCTG 
GACGAGATCATCGAGCAGATCAGCGAGTTCTCCAAGAGAGTGATCCTGGCCGACGC 
TAATCTGGACAAAGTGCIGTCCGCCTACAACAAGCACCGGGATAAGCCCATCAGAG 
AGCAGGCCGAGAATATCATCCACCIGTTTACCCTGACCAATCTGGGAGOCCCTGCCG 
CCTTCAAGTACTTTGACACCACCAICOACCGGAAGAGGTACACCAGCACCAAAGAG 
GTGCTGGACGCCACCCTGATCCACCAGAGCATCACCGGCCIGTACGAGACACGGAT 
CGACCTGTCTCAGCTGGGAGGCGACAAAAGGCCGGCGOCCACGAAAAAGGCCGGC 
CAGGCAAAAAAGAAAAAG 

P2A - EGFP 
ggaagcggagccactaacttatcoctgttgaaacaagcaggggatgtcgaagagaatc?egggccaGTGAGCAAGGGCGA 
GGAGCTGITCACCGGGGTGGTGCCCATCCTGGTCGAGCTGGACGGCGACGTAAACG 
GCCACAAGTTCAGCGTGTCCGGCGAGGGCGAGGGCGATGCCACCTACGGCAAGCTG 
ACCCTGAAGTTCATCT 
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GCACCACCGGCAAGCTGCCCGTGCCCTGGCCCACCCTCGTGACCACCCTGACCTACG 
GCGTGCAGTGCITCAGCCGCTACCCCGACCACATGAAGCAGCACGACTTCTTCAAGT 
CCGCCATGCCCGAAGGCTACGTCCAGGAGCGCACCATCTTCTTCAAGGACGACGGC 
AACTACAAGACCCGCGCCGAGGTGAAGTTCGAGGGCGACACCCTGOTGAACCGCAT 
CGAGCTGAAGGGCATCGACITCAAGGAGGACGGCAACATCCTGGGGCACAAGCTGG 
AGTACAACTACAACAGCCACAACGTCTATATCATGGCCGACAAGCAGAAGAACGGC 
ATCAAGGTGAACTTCAAGATCCGCCACAACATCGAGGACGCCAGCGTGCAGCTCGC 
CGACCACTACCAGCAGAACACCCCCATCGGCGACGGCCCCGTGCTGCTGCCCGACA 
ACCACTACCTGAGCACCCAGTCCGCCCTGAGCAAAGACCCCAACGAGAAGCGCGAT 
CACATGGTCCTGCTGGAGITCOTGACCGCCGCOGGGATCACTCTCGGCAIGGACGAG 
CTGTACAAG 

WPRE 
Cgataatcaacctctggattacaaaaittgtgaaagattgactggtaticitaactatgttgctccttttacgctatgtggatacgctgctttaatge 
ctttgtatcatgctattgcttcocgtatggotitcattttct ctecttgtataaatectggttgctgtctctttatgaggagtigtggecogttgtcagg 
caacgtggcgtggtgtgcactgtgtttgctgacgcaacccccactggstggggcattgccaccacctgtcagctcctttccgggactttcgctt 
tccccctccctattgecacggcggaactcatcgccgcctgcettgcccgctgctggacaggggcteggetgttgggcactgacaattccgtg 
gtgttgtcggggaaatcatcgtcctttcottggctgctcgcctgtgttgccacctggattctgegcgggacgtecttctgctacgtcccttcggc 
cctcaatocagcggaccttccttcccgcggcctgctgccggctctgeggcctcttccgcgtcttcgccttcgccctcagacgagtoggatcte 
cctttgggccgcctccccgcatcg 

bGHpoly 
cgacCTCGACtgtgcettctagttgccagccatctgitgtttgcccctcccccgtgccttectigaccctggaaggtgccactcccactgt 
cetttcctaataaaatgaggaaattgcatcgcattgtctgagtaggtgtcattctattctggggggtggggtggggcaggacagcaaggggg 
aggattgggaagacaatGgcaggcatg 

loxP - SV40polyAx3 - loxP 
ataacttogtataatgtatgctatacgaagttaticgcgatgaatzaatgraagcttgcagatotgogactctagaggatctgcgactctagagg 
atcataatcagcontaccacattitgtagagattractngcittaaaaaacctcocacacctccccctgaacctgaaacataaaatgaatgcaa 
ttgttgttgttaacttgtttattgcagettataatggttacaaataaagcaatagcatcacaaatttcacaaataaagcatttttttcactgcattctagt 
tgtggtttgtccaaactcatcaatgtatcttatcatgtctggatctgcgactctagaggatcataatcagccataccacatttgtagaggtittactt 
getitaaaaaacoteccacacetococcigaaccigaaacataaaatgaatgcaattgttgttgttaacttgtttatigcagettataatggttaca 
aataaagcaatagcatcacaaatttcacaaataaagcatttttttcactgcattctagitgtggtitgtccaaactcatcaatgtatcttatcatgtot 
ggatctgcgactctagaggatcataatcagccataccacatttgtagaggttttacttgctttaaaaaacotcccacacctccccctgaacctga 
aacafaaaatgaatgcaattgttgttgttaactigtttattgcagettataatggttacaaata 
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aagcaatagcatcacaaatttcacaaatawagcatttittcactgeattctagtigtggtttgtccaaactcatcaatgtatcttatcatgtctggat 
ccccatcaagctgatecggaaccettaatataacttogtataatgtatgctatacgaagttat 

Rosa26 short homology arm 
caggccctccgagogtggtggagocgttotgigagacagecgggtacgagtcgtgacgctggaaggggcaagcgggtggtgggcagg 
aatgcggtccgccctgcagcaaccggagggggagggagaagggagoggaaaagtctccaccggacgoggccatggctcggggggg 
ggggggcagoggaggaGogettocggccgacgtctcgtcgatgattggettChittoetcocgccgtgtgtgazaacacaaatggegtgtt 
ttggttggcgtaaggcgcctgtcagttaacggcagccggagtgcgcagecgecggcagcctcgctctgcccactgggtggggcgggag 
gtaggtggggtgaggegagctgGacgtgogggcgcggtcggcctctggcggggcgggggaggegagggagggtcagegaaagta 
getcgcgcgcgageggccgcccaccctccccttcctctgggggagtcgttttaccegecgccggccgggcctcgtcgtctgattggctctc 
ggggcccagaaaactggccottgocattggetogigticgtgcaagttgagtocaiccgccggccagcgggggcggegaggaggcgoto 
ccaggttocggocctcccctcggcoccgcgccgcagagtctggccgcgcgcccctgcgcaacgtggcaggaagcgcgcgctgggggo 
ggggacgggcagtagggotgagoggctgcggggcgggtgcaagcacgtttoegacitgagitgcctoaagaggggcgtgctgagccag 
acctccatcgcgcactccggggagtggagggaaggagcgagggctcagtteggetgttttggaggcaggaagcacitgctctcccaaagt 
cgctctgagttgttatcagtaagggagetgcagtggagtaggeggggagaaggecgcacccitotecggaggggggaggggagtgttgc 
aatacctttctgggagttctctgctgcctcctggettctgaggaccgccctgggcctgggagaatcccttccccctcttccctcgtgatctgcaa 
ctccagtctttctag 

Rosa26 long homology arm 
agatgggcgggagtcttctgggcaggettaaaggctaacctggtgtgtgggcgtigtcctgcaggggaaitgaacaggtgtaaaattggag 
ggacaagactteccacagattitoggtittgtcgggaagttttttaataggggcaaataaggaaaatgggaggataggtagtcatctggggtttt 
atgcagcaaaactacaggttattaitgcttgtgatccgcctcggagtattttccatcgaggtagattaaagacatgctcacccgagttttatactct 
cctgcttGAGATCCTTACTACAGTATGAAATTACAGTGTCGCGAGTTAGACTATGTAAGC 
AGAATTTTAATCATtittaaagagcccagtacttcatatccatttcteccgctccttctgcagccttatcaaaaggtaTtttagaaca 
ctcattitagccccattttcatttatratactggettatecaacccctagacagagcattggcaitttcccittcctgatcttagaagtctgatgactca 
tgaaaccagacagattagttacatacaccacaaategaggctgtagctggggcotcaacactgcagtietittataactcottagtacactttttg 
ttgatcctttgcettgatcettaattttcagtgtctatcacctctecegtcaggtggtgttccacatttgggcctattctcagtccagggagttttaca 
acaatagatgtattgagaatocaacctaaagcttaactttccactcccatgaatgcctctctcctttttctccattTATAAACTGAGCT 
ATTAACCATTAATGGTTTCCAGGTGGATGTCTCCTCCCCCAATATTACCTGATGTATC 
TTACATATTGCCAGGCTGATATTTTAAGACATTAAAAGGTATATTICATTATTGAGCC 
ACATGGTATTGATTACTGCTtactaaaattttgtcattgtacacatctgtaaaaggtggttoctittggaatgcaaagttcaggt 
gtttgttgtctttcctgacctaaggtcttgtgagetigtattttttctatttaagcagtgctitotettggactggottgactcatggcatictacacgtta 
ttgctggtctaaatgtgattttgccaagcttcttcaggacctataattttgottgacitytagccaaacacaagtaaaatgattaagcaacaaatgt 
atitgtgaagcttogtttttaggttgttgtgitgtgtgtgcitgtgctctataataatactatccaggggctggagaggtggeteggagttcaagag 
cacagactgctcttccagaagtc 

tego 
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ctgagttcaattcccagcaaccacatggtggctcacaaccatctgtaatgggatctgatgccctctctggtgtgtctgaagaccacaagtgta 
ttcacattaaataaataaaTCCTCCTTCTTCITCTTTTTTTTTTTTTIAAAGAGAATACTGTCTCCAG 
TAGAATTACTGAAGTAATGAAATACTTIGTGTTTGTTCCAATATGGTAGCCAATAAT 
CAAATTACICITTAAGCACIGGAAAIGIACCAAGGAACTAaITTTUATTTGAAGTGTaA 
CTGTGGACAGAGGAGCCATAACTGCAGACTTGIGGGATACAGAAGACCAATGCAGA 
CITTAATGTCTTTTCTCTTACACIAAGCAATAAAGAAATAAAAATTGAACTICTAGTA 
TCCTATTTGTTIAAACTGCTAGCUTTACITAACTTTTGTGCTTCATCTATACAAAGCTG 
AAAGCTAAGTCTGCAGCCATTACTAAACATGAAAGCAAGTAATGATAATTITGGATT 
TCAAAAATGTAGGGCCAGAGTTTAGCOAGCCAGTGOTGGTGCTTGCCITTATGCCITT 
AATOCCAGCACTCTGGAGGCAGAGACAGGCAGATCTCTGAGTTTGAGCCCAGCCTG 
GICTACACATCAAGTTCTATCTAGGATAGCCAGGAATACACACAGAAACCCTGTTGG 
GGAGGGGGGCTCTGAGATTICATAAAATTATAATTGAAGCATTCOCTAATGAGCCAC 
TATGGATGTGGCTAAATCCGTCTACCTTTCTGATGAGATTTGGGTATTATTTTTTCTG 
TCTCTGCIGTTGGTTGGGTCTTTTGACACTGTGGGCTTTCTTTAAAGCCTCCTTCCTGC 
CATGTGGTCTCTTGTTTGCTACTA ACTTCCCATGGCTTAAATGGCATGGCTTTTTGCC 
TTCTAAGGGCAGCTGCTGAGATTTGCAGCOTGATTICCAGGGTOGGGITGGGAAATC 
TTTCAAACACTAAAATTGTCCITTAATTTTTTTTTTAAAAAATGGGTTATATAATAAA 
CCTCATAAAATAGTTATGAGGAGTGAGGTGGACTÅATATTAAaTGAGTCCCTCCCCT 
ATAAAAGAGCTATTA AGGCTTTTTGICTTATACTÅACTTTTTTITTAAATGTGGTATC 
TTTAGAACCAAGGGTCTTAGAGTTTTAGTATACAGAAACTGTTGCATCGCTTAATCA 
GATTTICTAGITTCAAATCCAGAGAATCCAAATICTICACAGCCAAAGTCAAATTAA 
GAATTTCTGACITTAATGTTAATITGCTACTGTGAATATAAAAATGATAGCTTTTCCT 
GAGGCAGGGTCTCACTATGTATCTCIGOCIGATCIGCAACAAGATATGTAGACTAAA 
GTTCTGCCTGCTTTTGTCTCCTGAATACTA AGGTTAAAATGTAGTAATACTTTTGGAA 
CTTGCAGGTCAGATTCTTTTATAGGGGACACACTAAGGGAGCTTGGGTGATAGTTGG 
TAAAtgtgtttaagtgatgaaaaottgaattattatcaccgcaacctacttitaaaaaaaaaagccaggceigttagagcatgctTaaggg 
atccctaggacttgetgagcacacaAGAGTAGITACTTGGCAGGCTCCTGGTGAGAGCATATTICAA 
AAAACAAGGCAGACAACCAAGAAACTACAGTIAAGGTTACCTGTCTTTAAACCATCT 
GCATATACACAOGGATATTAAAATATTCCAAATAATATTTCATTCAAGTTTTCCCCC 
ATCAAATTOOGACATGGATTICICCGGTGAATAGGCAGAGTTGGAAACTAAACAAA 
TGTTGGITTTGTGATTTGTGAAATTGITTTCAAGTGATAGITAAAGCCCATGAGATAC 
AGAACAAAGCTGCTATTTCGAGGTCICTTGGITIATACTCAGAAGCACTTCTTTGGGT 
TTCCCTGCACTATCCTGATCATOTGCTAGGCCTACCTTAGGCTGATTGTTGTTCAAAT 
DAACTTAAGTITCCTGICAGGTGATGTCATATGATTTCATATATCAAGGCAAAACATG 
TTATATATGTTAAACATTTGTACTTAATGIGAAAGTTAGGTCTTTGTGGGTT 
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TGATTTTIAATTTTCAAAACCTGAGCTAAATAAGTCATTTTTACATGTCTTACATTTGGT 
GgAATTGTATAITGTOGTITOCAGGCAAGACTCTCTOACCTAGTAACCCTACCTATA 
GAGCACTTTGCTGGGTCACAACTCTAGGAGTCAAGCATTTCACCTTGAAGTTGAGAC 
GTTTTGTTAGTGTATACTAGITTATATGTTGGAGGACATGITTAICCAGAAGATATTO 
AGGACTATTTTTGACTGGGCTAAGGAATTGATTCTGATTAGCACTGTTAGTGAGCAT 
TGAGTGGCCTTTAGGCTTGAATTggagtcacitgiatatctcaaataatgctggcctttittaaaagcccttgttetttatca 
ccctgttttctacataatttitgttcaaagaaatacttgtttegaTCTCCTTTTGACAACAATAGCATGTTTTCAAG 
CCATATIITTICCTTTTTTTTTTTTTGTTTTTCGACACAGGOTTICICTOTAT 
AGCCCTGGCTGTCCTGGAACTCACITIGTAGACCAGGCTGGCCTCGAACTCAGAAAT 
CCGCCTGCCTCTGCCTCCTGAGTGCCGGGATTAAAGGCGTGCACCACCACGCCTGGC 
TAAGTTGGATATTTTGTTATATAACTATAACCAATACTAACICCACTGGGTGGATTTT 
TAATTCAGTCAGTAGTCITAAGTGGTCTTTATTGCCCCTICATTAAAATCTACTGTTC 
ACTCTAACAGAGGCTGTTGGIACTAGTGGCACITAAGCAACITCCTACGGATATACTA 
GCAGATTAAGGGTCAGGGATAGAAACTAGTCTAGCGTTTTGTATACCTACCAGCTTIA 
TACTACCTTGTTCTGATAGAAATATTICAGGACATCTAGCTT 

PPGK - Neo - pPGK - polya 
aattctacogggtaggggaggcgotiitcocaaggcagictggagcatgcgcittagcagococgctgggcacttggcgctacacaagtgg 
cctctggcctcgcacacattccacatccaccggtaggcgccaaccggctccgttctttggtggcccettcgcgccacctictactcctcccct 
agtcaggaagttcccccccgccccgcagctogcgtcgtgcaggacgtgacaaatggaagtagcacgtctcactagtctcgtgcagatgga 
cagcaccgetgagcaatggaagcgggtaggocittggggcagcggccaatagcagetitgetecttcgetttctgagctcagaggctggg 
aaggggtgggtecgggggcgggctcaggsgogggctcaggggcggggegggcgcccgaaggtcctccggaggcccggcattctgo 
acgettcaaaagcgcacgtctgccgcgctgttctcctcttcctcatctccgggcctttcgacctgcaatcgccgetagegaagttcctattetet 
agaaagtataggaacttcgccaccatgggateggccattgaacaagatggattgcacgcaggttctecggccgottgggtggagaggctat 
tcggctatgactgggcacaacagacaatcggctgctctgatgccgccgtgttccggctgtcagcgcaggggcgcccggitcttittgtcaag 
accgacotgtecggtgccctgaatgaactgcaggacgaggcagcgoggctatcgtggctggccacgacgggcgttcettgcgcagctgt 
getogacgttgtcactgaagcgggaagggactggctgetattgggcgaagtgccggggcaggatctcctgtcatctcaccttgctcctgcc 
gagaaagtatccatcatggctgatgcaatgcggcggctgcatacgottgatocggctacotgeccaticgaccaccaagogaaacatcgca 
tcgagegagcacgtactcggatggaagccggtcttgtcgatcaggatgatctggacgaagagcatcaggggctogogocagccgaactg 
ttcgccaggetcaaggcgcgcatgcccgacggcgatgatctcgtcgtgacecatggcgatgectgcttgccgaatatcatggtggaaaatg 
gecgettttctggattcatcgactgtggecggctgggtgtggcggaccgctatcaggacatagogttggctaccogtgatattgotgaagag 
cttggeggegaatgggctgaccgottoctogigotttacggtatcgccgcteocgattcgcagcgcatcgccttctatcgccttcttgacgagt 
tottctgaggggatcogctgtaagtctgcagaaattgatgatctattaaacaataaagatgtocactaaaatggaagtttttcctgtcatactttgtt 
aagaagggtgagaacagagtacctacaritgaatggaaggattggagctacgggggggggggggggggattagataaatgcctget 
ctitactgaaggctctttactattgcittatgataatgittcatagitg 
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gatatcataatitaaacaagcaaaaooaaattaagggccagotcaitectcccactcatgatctatagatctatagatctctcgtgggatcattgt 
ttttctcttgatteccactttgtggttctaagtactgtggtttccaaatgtgtcagittcatagcetgaagaacgagatcagcagcctctgttocaca 
tacacttcattctcagtattgttttgccaagttctaattccatcagaaage 

pPGK - DTA 
TACCOGGTAGGGGAGGCGCTTTTCCCAAGOCAGTCTGGAGCATGCGCITTAGCAGCCC CGCTgGGCACTTGGCGCTACACAAGTGGCOTCTOGCCTCGCACACATTCCACATCCA 
CCGGTAGGCGCCAACCGGCTCCGTTCTTTGGIGGCCCCTTCGCGCCACCTTCTACICC 
TCCCCTAGTCAGGAAGTTCCCCCCCGCCCCGCAGCTCGCGTCGTGCAGGACGTGACA 
AATGGAAGTAGCACGTCTCACTAGTCTCGTGCAGATGGACAGCACCGCTGAGCAATG 
GAAGCGGGTAGGCCTTTOOGGCAGCGGCCAATAGCAGCITIGCTCCTTCGCTTTCTG 
OGCTCAGAGGCTOGGAAGGGGTGGGTCCGGGGGCGGGCTCAGGGGCGGGCTCAGG 
GGCGGGGCGGGCGCCCGAAGGTCCICCGGAGGCCCGGCATTCTGCACGCTTCAAAA 
GCGCACGTCTGCCGCGCTGTTCTCCTCTTCCTCATCICCGGGCCTTTCGACCTGCAGG 
TCCTCGCCATggatectgatgaigttgttGattcttotaaAtcittgtGatggaaaacttttcttogtaccacgggactaaacctggtt 
atgtagattocattcaaaaaggtatacaaaagecaaaatctggtacacaaggaaattatgacgatgattggaaagggtittatagtaccgacaa 
taaatacgacgctgegggatactctgtagataatgazaacccgotctctgguadagctggaggcgtggtcáaagtgacgtatccaggactg 
acgaaggttctcgcactaaaagtggataatgoogaaaotattaagazagagttaggtttaagtctcactgaaccgttgatggagcaagtcgga 
acggaagagtttatcaaaaggttoggtgatggtgettcgcgtgtagtgctcagecttcccttogotgaggggagitotagcgitgaatatattaa 
taactgggaacaggegaaagcgttaagcgtagaacttgagattaattttgaaacccgtggaaaacgtggccaagatgcgatgtatgagtata 
tggctcaagcctgtgcaggadatcgtgtcaggcgatetctttgtgaaggasccttacitetgtggtgtgacataattggacaaactacctacag 
agatttaaagctctaaggtaaatataaaattittaagtgtataatgtgttaaactactgattctaattgtttgtgtattitagattccaacctatggaact 
gatgaatgggagcagtggtggaatgcagatcctagagctcgctgatcagcctcgactgtgccttctagttgccagccatctgttgtttgcccct 
cccccgtgccttectigaccctggaaggtgccactcccactgtcctttcctaataaaatgaggaaattgcatcgcattgtctgagtaggtgtcat 
tetattctggggggtggggtggggcaggacagcaagggggaggattgggaagacaatagcaggcatg 
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Validation of Cas9 nuclease activity by Surveyor 

FIG . 53 
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Average SiDev 
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FIG . 56 
























































































































































































































































































































































































































































































































