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Supplementary information, Data S2 ORF sequence harboring Cas9 for each 

expression vector. 
 

Only ORF (open reading frame) sequence harboring Cas9 is listed for each expression 

vector. Start and stop codon are highlighted by red. 
 

pST1374-Cas9 

atggacaagaaatactctattggactggatatcgggacaaactccgttggctgggccgtcataaccgacgagtataaggtgccaagca 

agaaattcaaggtgctgggtaatactgaccgccattcaatcaagaagaacctgatcggagcactcctcttcgactccggtgaaaccgct 

gaagctactcggctgaagcggaccgcaaggcggagatacacccgccgcaagaatcggatatgttatctgcaagagatctttagcaac 

gaaatggctaaggtggacgactccttctttcaccgcctggaagagagctttctggtggaggaggataagaaacacgagaggcacccta 

tattcggaaatatcgtggatgaggtggcttaccatgaaaagtatcctacaatctaccatctgaggaagaagctggtggacagcaccgata 

aagcagacctgaggctcatctatctggccctggctcatatgataaagtttagaggacactttctgatcgagggcgacctgaatcccgata 

attccgatgtggataaactcttcattcaactggtgcagacatataaccaactgttcgaggagaatcccataaacgcttctggtgtggatgc 

caaggctattctgtccgctcggctgtccaagtcacgcagactggagaatctgattgcccaactgccaggagaaaagaagaacggcctg 

tttgggaacctcatcgccctgagcctgggcctgacacctaacttcaagtccaattttgatctggccgaagatgctaaactccagctctcca 

aggacacctatgacgatgatctggacaacctgctcgcacagataggcgaccagtacgccgatctctttctggctgctaagaatctctcc 

gacgccattctgctgagcgacatactccgggtcaacactgagatcaccaaagcacctctgagcgcctccatgataaaacgctatgatga 

acaccatcaagacctgactctgctcaaagccctcgtgaggcaacagctgccagagaagtacaaagagatattcttcgaccagagcaa 

gaatggatatgccggatacatcgatggcggagcatcacaggaagaattttacaagttcatcaaaccaatcctcgagaagatggacggt 

actgaagagctgctggtgaagctgaacagggaggacctgctgaggaagcagaggacctttgataatggctccattccacatcagatac 

acctgggagagctgcatgcaatcctccgcaggcaggaggatttctatcctttcctgaaggataaccgggagaagatagagaagatcct 

gaccttcaggatcccttattacgtcggccctctggctagaggcaactcccgcttcgcttggatgaccaggaaatctgaggagacaattac 

tccttggaacttcgaagaggtcgtggataagggcgcaagcgcccagtcattcatcgaacggatgaccaatttcgataagaacctgccc 

aacgagaaggtcctgcccaaacattcactcctgtacgagtatttcaccgtctataacgagctgactaaagtgaagtacgtgaccgaggg 

catgaggaagcctgccttcctgtccggagagcagaagaaggctatcgttgatctgctcttcaagactaatagaaaggtgacagtgaagc 

agctcaaggaggattactttaagaagatcgaatgctttgactcagtggaaatctctggcgtggaggaccgctttaatgccagcctgggca 

cttaccatgatctgctgaagataatcaaagacaaagatttcctcgataatgaggagaacgaggacatcctggaagatatcgtgctgaccc 

tgactctgttcgaggatagagagatgatcgaagagcgcctgaagacctatgcccatctgtttgacgataaagtcatgaaacagctcaag 

cggcggcgctacactgggtggggtagactctccaggaaactcataaacggcatccgcgacaaacagagcggaaagaccatcctgg 

atttcctgaaatccgacggattcgctaacaggaacttcatgcaactgattcacgatgactctctgacatttaaagaggacatccagaaggc 

acaggtgagcggtcaaggcgacagcctgcacgagcacatcgccaacctcgctggatcacccgccataaagaagggaatactgcag 

acagtcaaggtcgtggacgaactcgtcaaagtgatgggtcggcacaagccagagaatatcgttatcgaaatggcaagggagaaccaa 

accacccagaagggccagaagaactctcgggaacggatgaaaagaatcgaagagggaattaaggagctgggatctcagatactga 

aggagcaccctgtggagaatacacagctccagaacgagaaactctacctgtactacctccagaacgggcgggacatgtacgttgacc 

aggaactcgacatcaaccggctgtccgattatgacgtggaccatattgttccacagtccttcctcaaagatgactccattgacaacaaggt 

gctgaccagatccgataagaatcgcggtaagtctgacaatgttccatcagaagaggtggtcaagaagatgaagaattactggcggcag 

ctcctcaacgccaaactgatcacccagcggaagtttgacaatctgactaaggcagaaagaggaggtctgagcgaactcgacaaggcc 

ggctttattaagaggcaactggtcgaaacacgccagattaccaaacacgtggcacaaatcctcgactctaggatgaacactaagtacga 

tgagaacgataagctgatcagggaagtgaaagtgataactctgaagagcaagctggtgtctgacttccggaaggactttcaattctaca 

aagttcgcgaaataaacaattaccatcatgctcacgatgcctatctcaatgctgtcgttggcaccgccctgatcaagaaataccctaaact 

ggagtctgagttcgtgtacggtgactataaagtctacgatgtgaggaagatgatagcaaagtctgagcaagagattggcaaagccacc 

gccaagtacttcttctactctaatatcatgaatttctttaagactgagataaccctggctaacggcgaaatccggaagcgcccactgatcg 
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aaacaaacggagaaacaggagaaatcgtgtgggataaaggcagggacttcgcaactgtgcggaaggtgctgtccatgccacaagtc 

aatatcgtgaagaagaccgaagtgcagaccggcggattctcaaaggagagcatcctgccaaagcggaactctgacaagctgatcgc 

caggaagaaagattgggacccaaagaagtatggcggtttcgattcccctacagtggcttattccgttctggtcgtggcaaaagtggaga 

aaggcaagtccaagaaactcaagtctgttaaggagctgctcggaattactattatggagagatccagcttcgagaagaatccaatcgatt 

tcctggaagctaagggctataaagaagtgaagaaagatctcatcatcaaactgcccaagtactctctctttgagctggagaatggtagga 

agcggatgctggcctccgccggagagctgcagaaaggaaacgagctggctctgccctccaaatacgtgaacttcctgtatctggcctc 

ccactacgagaaactcaaaggtagccctgaagacaatgagcagaagcaactctttgttgagcaacataaacactacctggacgaaatc 

attgaacagattagcgagttcagcaagcgggttattctggccgatgcaaacctcgataaagtgctgagcgcatataataagcacaggga 

caagccaattcgcgaacaagcagagaatattatccacctctttactctgactaatctgggcgctcctgctgccttcaagtatttcgatacaa 

ctattgacaggaagcggtacacctctaccaaagaagttctcgatgccaccctgatacaccagtcaattaccggactgtacgagactcgc 

atcgacctgtctcagctcggcggcgactag 
 

 
pST1374-NLS-flag-Cas9 

atgggacctaagaaaaagaggaaggtggcggccgctgactacaaggatgacgacgataaatctagagacaagaaatactctattgga 

ctggatatcgggacaaactccgttggctgggccgtcataaccgacgagtataaggtgccaagcaagaaattcaaggtgctgggtaata 

ctgaccgccattcaatcaagaagaacctgatcggagcactcctcttcgactccggtgaaaccgctgaagctactcggctgaagcggac 

cgcaaggcggagatacacccgccgcaagaatcggatatgttatctgcaagagatctttagcaacgaaatggctaaggtggacgactcc 

ttctttcaccgcctggaagagagctttctggtggaggaggataagaaacacgagaggcaccctatattcggaaatatcgtggatgaggt 

ggcttaccatgaaaagtatcctacaatctaccatctgaggaagaagctggtggacagcaccgataaagcagacctgaggctcatctatc 

tggccctggctcatatgataaagtttagaggacactttctgatcgagggcgacctgaatcccgataattccgatgtggataaactcttcatt 

caactggtgcagacatataaccaactgttcgaggagaatcccataaacgcttctggtgtggatgccaaggctattctgtccgctcggctg 

tccaagtcacgcagactggagaatctgattgcccaactgccaggagaaaagaagaacggcctgtttgggaacctcatcgccctgagc 

ctgggcctgacacctaacttcaagtccaattttgatctggccgaagatgctaaactccagctctccaaggacacctatgacgatgatctg 

gacaacctgctcgcacagataggcgaccagtacgccgatctctttctggctgctaagaatctctccgacgccattctgctgagcgacata 

ctccgggtcaacactgagatcaccaaagcacctctgagcgcctccatgataaaacgctatgatgaacaccatcaagacctgactctgct 

caaagccctcgtgaggcaacagctgccagagaagtacaaagagatattcttcgaccagagcaagaatggatatgccggatacatcga 

tggcggagcatcacaggaagaattttacaagttcatcaaaccaatcctcgagaagatggacggtactgaagagctgctggtgaagctg 

aacagggaggacctgctgaggaagcagaggacctttgataatggctccattccacatcagatacacctgggagagctgcatgcaatcc 

tccgcaggcaggaggatttctatcctttcctgaaggataaccgggagaagatagagaagatcctgaccttcaggatcccttattacgtcg 

gccctctggctagaggcaactcccgcttcgcttggatgaccaggaaatctgaggagacaattactccttggaacttcgaagaggtcgtg 

gataagggcgcaagcgcccagtcattcatcgaacggatgaccaatttcgataagaacctgcccaacgagaaggtcctgcccaaacatt 

cactcctgtacgagtatttcaccgtctataacgagctgactaaagtgaagtacgtgaccgagggcatgaggaagcctgccttcctgtccg 

gagagcagaagaaggctatcgttgatctgctcttcaagactaatagaaaggtgacagtgaagcagctcaaggaggattactttaagaag 

atcgaatgctttgactcagtggaaatctctggcgtggaggaccgctttaatgccagcctgggcacttaccatgatctgctgaagataatca 

aagacaaagatttcctcgataatgaggagaacgaggacatcctggaagatatcgtgctgaccctgactctgttcgaggatagagagatg 

atcgaagagcgcctgaagacctatgcccatctgtttgacgataaagtcatgaaacagctcaagcggcggcgctacactgggtggggta 

gactctccaggaaactcataaacggcatccgcgacaaacagagcggaaagaccatcctggatttcctgaaatccgacggattcgctaa 

caggaacttcatgcaactgattcacgatgactctctgacatttaaagaggacatccagaaggcacaggtgagcggtcaaggcgacagc 

ctgcacgagcacatcgccaacctcgctggatcacccgccataaagaagggaatactgcagacagtcaaggtcgtggacgaactcgtc 

aaagtgatgggtcggcacaagccagagaatatcgttatcgaaatggcaagggagaaccaaaccacccagaagggccagaagaact 

ctcgggaacggatgaaaagaatcgaagagggaattaaggagctgggatctcagatactgaaggagcaccctgtggagaatacacag 

ctccagaacgagaaactctacctgtactacctccagaacgggcgggacatgtacgttgaccaggaactcgacatcaaccggctgtccg 

attatgacgtggaccatattgttccacagtccttcctcaaagatgactccattgacaacaaggtgctgaccagatccgataagaatcgcg 

gtaagtctgacaatgttccatcagaagaggtggtcaagaagatgaagaattactggcggcagctcctcaacgccaaactgatcaccca 

gcggaagtttgacaatctgactaaggcagaaagaggaggtctgagcgaactcgacaaggccggctttattaagaggcaactggtcga 
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aacacgccagattaccaaacacgtggcacaaatcctcgactctaggatgaacactaagtacgatgagaacgataagctgatcaggga 

agtgaaagtgataactctgaagagcaagctggtgtctgacttccggaaggactttcaattctacaaagttcgcgaaataaacaattaccat 

catgctcacgatgcctatctcaatgctgtcgttggcaccgccctgatcaagaaataccctaaactggagtctgagttcgtgtacggtgact 

ataaagtctacgatgtgaggaagatgatagcaaagtctgagcaagagattggcaaagccaccgccaagtacttcttctactctaatatca 

tgaatttctttaagactgagataaccctggctaacggcgaaatccggaagcgcccactgatcgaaacaaacggagaaacaggagaaat 

cgtgtgggataaaggcagggacttcgcaactgtgcggaaggtgctgtccatgccacaagtcaatatcgtgaagaagaccgaagtgca 

gaccggcggattctcaaaggagagcatcctgccaaagcggaactctgacaagctgatcgccaggaagaaagattgggacccaaaga 

agtatggcggtttcgattcccctacagtggcttattccgttctggtcgtggcaaaagtggagaaaggcaagtccaagaaactcaagtctg 

ttaaggagctgctcggaattactattatggagagatccagcttcgagaagaatccaatcgatttcctggaagctaagggctataaagaag 

tgaagaaagatctcatcatcaaactgcccaagtactctctctttgagctggagaatggtaggaagcggatgctggcctccgccggagag 

ctgcagaaaggaaacgagctggctctgccctccaaatacgtgaacttcctgtatctggcctcccactacgagaaactcaaaggtagccc 

tgaagacaatgagcagaagcaactctttgttgagcaacataaacactacctggacgaaatcattgaacagattagcgagttcagcaagc 

gggttattctggccgatgcaaacctcgataaagtgctgagcgcatataataagcacagggacaagccaattcgcgaacaagcagaga 

atattatccacctctttactctgactaatctgggcgctcctgctgccttcaagtatttcgatacaactattgacaggaagcggtacacctctac 

caaagaagttctcgatgccaccctgatacaccagtcaattaccggactgtacgagactcgcatcgacctgtctcagctcggcggcgact 

ag 
 

 
pST1374-NLS-flag-Cas9-NLS 

atgggacctaagaaaaagaggaaggtggcggccgctgactacaaggatgacgacgataaatctagagacaagaaatactctattgga 

ctggatatcgggacaaactccgttggctgggccgtcataaccgacgagtataaggtgccaagcaagaaattcaaggtgctgggtaata 

ctgaccgccattcaatcaagaagaacctgatcggagcactcctcttcgactccggtgaaaccgctgaagctactcggctgaagcggac 

cgcaaggcggagatacacccgccgcaagaatcggatatgttatctgcaagagatctttagcaacgaaatggctaaggtggacgactcc 

ttctttcaccgcctggaagagagctttctggtggaggaggataagaaacacgagaggcaccctatattcggaaatatcgtggatgaggt 

ggcttaccatgaaaagtatcctacaatctaccatctgaggaagaagctggtggacagcaccgataaagcagacctgaggctcatctatc 

tggccctggctcatatgataaagtttagaggacactttctgatcgagggcgacctgaatcccgataattccgatgtggataaactcttcatt 

caactggtgcagacatataaccaactgttcgaggagaatcccataaacgcttctggtgtggatgccaaggctattctgtccgctcggctg 

tccaagtcacgcagactggagaatctgattgcccaactgccaggagaaaagaagaacggcctgtttgggaacctcatcgccctgagc 

ctgggcctgacacctaacttcaagtccaattttgatctggccgaagatgctaaactccagctctccaaggacacctatgacgatgatctg 

gacaacctgctcgcacagataggcgaccagtacgccgatctctttctggctgctaagaatctctccgacgccattctgctgagcgacata 

ctccgggtcaacactgagatcaccaaagcacctctgagcgcctccatgataaaacgctatgatgaacaccatcaagacctgactctgct 

caaagccctcgtgaggcaacagctgccagagaagtacaaagagatattcttcgaccagagcaagaatggatatgccggatacatcga 

tggcggagcatcacaggaagaattttacaagttcatcaaaccaatcctcgagaagatggacggtactgaagagctgctggtgaagctg 

aacagggaggacctgctgaggaagcagaggacctttgataatggctccattccacatcagatacacctgggagagctgcatgcaatcc 

tccgcaggcaggaggatttctatcctttcctgaaggataaccgggagaagatagagaagatcctgaccttcaggatcccttattacgtcg 

gccctctggctagaggcaactcccgcttcgcttggatgaccaggaaatctgaggagacaattactccttggaacttcgaagaggtcgtg 

gataagggcgcaagcgcccagtcattcatcgaacggatgaccaatttcgataagaacctgcccaacgagaaggtcctgcccaaacatt 

cactcctgtacgagtatttcaccgtctataacgagctgactaaagtgaagtacgtgaccgagggcatgaggaagcctgccttcctgtccg 

gagagcagaagaaggctatcgttgatctgctcttcaagactaatagaaaggtgacagtgaagcagctcaaggaggattactttaagaag 

atcgaatgctttgactcagtggaaatctctggcgtggaggaccgctttaatgccagcctgggcacttaccatgatctgctgaagataatca 

aagacaaagatttcctcgataatgaggagaacgaggacatcctggaagatatcgtgctgaccctgactctgttcgaggatagagagatg 

atcgaagagcgcctgaagacctatgcccatctgtttgacgataaagtcatgaaacagctcaagcggcggcgctacactgggtggggta 

gactctccaggaaactcataaacggcatccgcgacaaacagagcggaaagaccatcctggatttcctgaaatccgacggattcgctaa 

caggaacttcatgcaactgattcacgatgactctctgacatttaaagaggacatccagaaggcacaggtgagcggtcaaggcgacagc 

ctgcacgagcacatcgccaacctcgctggatcacccgccataaagaagggaatactgcagacagtcaaggtcgtggacgaactcgtc 
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aaagtgatgggtcggcacaagccagagaatatcgttatcgaaatggcaagggagaaccaaaccacccagaagggccagaagaact 

ctcgggaacggatgaaaagaatcgaagagggaattaaggagctgggatctcagatactgaaggagcaccctgtggagaatacacag 

ctccagaacgagaaactctacctgtactacctccagaacgggcgggacatgtacgttgaccaggaactcgacatcaaccggctgtccg 

attatgacgtggaccatattgttccacagtccttcctcaaagatgactccattgacaacaaggtgctgaccagatccgataagaatcgcg 

gtaagtctgacaatgttccatcagaagaggtggtcaagaagatgaagaattactggcggcagctcctcaacgccaaactgatcaccca 

gcggaagtttgacaatctgactaaggcagaaagaggaggtctgagcgaactcgacaaggccggctttattaagaggcaactggtcga 

aacacgccagattaccaaacacgtggcacaaatcctcgactctaggatgaacactaagtacgatgagaacgataagctgatcaggga 

agtgaaagtgataactctgaagagcaagctggtgtctgacttccggaaggactttcaattctacaaagttcgcgaaataaacaattaccat 

catgctcacgatgcctatctcaatgctgtcgttggcaccgccctgatcaagaaataccctaaactggagtctgagttcgtgtacggtgact 

ataaagtctacgatgtgaggaagatgatagcaaagtctgagcaagagattggcaaagccaccgccaagtacttcttctactctaatatca 

tgaatttctttaagactgagataaccctggctaacggcgaaatccggaagcgcccactgatcgaaacaaacggagaaacaggagaaat 

cgtgtgggataaaggcagggacttcgcaactgtgcggaaggtgctgtccatgccacaagtcaatatcgtgaagaagaccgaagtgca 

gaccggcggattctcaaaggagagcatcctgccaaagcggaactctgacaagctgatcgccaggaagaaagattgggacccaaaga 

agtatggcggtttcgattcccctacagtggcttattccgttctggtcgtggcaaaagtggagaaaggcaagtccaagaaactcaagtctg 

ttaaggagctgctcggaattactattatggagagatccagcttcgagaagaatccaatcgatttcctggaagctaagggctataaagaag 

tgaagaaagatctcatcatcaaactgcccaagtactctctctttgagctggagaatggtaggaagcggatgctggcctccgccggagag 

ctgcagaaaggaaacgagctggctctgccctccaaatacgtgaacttcctgtatctggcctcccactacgagaaactcaaaggtagccc 

tgaagacaatgagcagaagcaactctttgttgagcaacataaacactacctggacgaaatcattgaacagattagcgagttcagcaagc 

gggttattctggccgatgcaaacctcgataaagtgctgagcgcatataataagcacagggacaagccaattcgcgaacaagcagaga 

atattatccacctctttactctgactaatctgggcgctcctgctgccttcaagtatttcgatacaactattgacaggaagcggtacacctctac 

caaagaagttctcgatgccaccctgatacaccagtcaattaccggactgtacgagactcgcatcgacctgtctcagctcggcggcgac 

cctaagaaaaagaggaaggtgtag 
 

 
pST1374-3xNLS-flag-Cas9 

atgggacctaagaaaaagaggaaggtgcctaagaaaaagaggaaggtgcctaagaaaaagaggaaggtggcggccgctgactac 

aaggatgacgacgataaatctagagacaagaaatactctattggactggatatcgggacaaactccgttggctgggccgtcataaccg 

acgagtataaggtgccaagcaagaaattcaaggtgctgggtaatactgaccgccattcaatcaagaagaacctgatcggagcactcct 

cttcgactccggtgaaaccgctgaagctactcggctgaagcggaccgcaaggcggagatacacccgccgcaagaatcggatatgtta 

tctgcaagagatctttagcaacgaaatggctaaggtggacgactccttctttcaccgcctggaagagagctttctggtggaggaggataa 

gaaacacgagaggcaccctatattcggaaatatcgtggatgaggtggcttaccatgaaaagtatcctacaatctaccatctgaggaaga 

agctggtggacagcaccgataaagcagacctgaggctcatctatctggccctggctcatatgataaagtttagaggacactttctgatcg 

agggcgacctgaatcccgataattccgatgtggataaactcttcattcaactggtgcagacatataaccaactgttcgaggagaatccca 

taaacgcttctggtgtggatgccaaggctattctgtccgctcggctgtccaagtcacgcagactggagaatctgattgcccaactgccag 

gagaaaagaagaacggcctgtttgggaacctcatcgccctgagcctgggcctgacacctaacttcaagtccaattttgatctggccgaa 

gatgctaaactccagctctccaaggacacctatgacgatgatctggacaacctgctcgcacagataggcgaccagtacgccgatctctt 

tctggctgctaagaatctctccgacgccattctgctgagcgacatactccgggtcaacactgagatcaccaaagcacctctgagcgcct 

ccatgataaaacgctatgatgaacaccatcaagacctgactctgctcaaagccctcgtgaggcaacagctgccagagaagtacaaaga 

gatattcttcgaccagagcaagaatggatatgccggatacatcgatggcggagcatcacaggaagaattttacaagttcatcaaaccaat 

cctcgagaagatggacggtactgaagagctgctggtgaagctgaacagggaggacctgctgaggaagcagaggacctttgataatg 

gctccattccacatcagatacacctgggagagctgcatgcaatcctccgcaggcaggaggatttctatcctttcctgaaggataaccgg 

gagaagatagagaagatcctgaccttcaggatcccttattacgtcggccctctggctagaggcaactcccgcttcgcttggatgaccag 

gaaatctgaggagacaattactccttggaacttcgaagaggtcgtggataagggcgcaagcgcccagtcattcatcgaacggatgacc 

aatttcgataagaacctgcccaacgagaaggtcctgcccaaacattcactcctgtacgagtatttcaccgtctataacgagctgactaaa 

gtgaagtacgtgaccgagggcatgaggaagcctgccttcctgtccggagagcagaagaaggctatcgttgatctgctcttcaagacta 
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atagaaaggtgacagtgaagcagctcaaggaggattactttaagaagatcgaatgctttgactcagtggaaatctctggcgtggaggac 

cgctttaatgccagcctgggcacttaccatgatctgctgaagataatcaaagacaaagatttcctcgataatgaggagaacgaggacatc 

ctggaagatatcgtgctgaccctgactctgttcgaggatagagagatgatcgaagagcgcctgaagacctatgcccatctgtttgacgat 

aaagtcatgaaacagctcaagcggcggcgctacactgggtggggtagactctccaggaaactcataaacggcatccgcgacaaaca 

gagcggaaagaccatcctggatttcctgaaatccgacggattcgctaacaggaacttcatgcaactgattcacgatgactctctgacattt 

aaagaggacatccagaaggcacaggtgagcggtcaaggcgacagcctgcacgagcacatcgccaacctcgctggatcacccgcca 

taaagaagggaatactgcagacagtcaaggtcgtggacgaactcgtcaaagtgatgggtcggcacaagccagagaatatcgttatcg 

aaatggcaagggagaaccaaaccacccagaagggccagaagaactctcgggaacggatgaaaagaatcgaagagggaattaagg 

agctgggatctcagatactgaaggagcaccctgtggagaatacacagctccagaacgagaaactctacctgtactacctccagaacgg 

gcgggacatgtacgttgaccaggaactcgacatcaaccggctgtccgattatgacgtggaccatattgttccacagtccttcctcaaaga 

tgactccattgacaacaaggtgctgaccagatccgataagaatcgcggtaagtctgacaatgttccatcagaagaggtggtcaagaag 

atgaagaattactggcggcagctcctcaacgccaaactgatcacccagcggaagtttgacaatctgactaaggcagaaagaggaggt 

ctgagcgaactcgacaaggccggctttattaagaggcaactggtcgaaacacgccagattaccaaacacgtggcacaaatcctcgact 

ctaggatgaacactaagtacgatgagaacgataagctgatcagggaagtgaaagtgataactctgaagagcaagctggtgtctgacttc 

cggaaggactttcaattctacaaagttcgcgaaataaacaattaccatcatgctcacgatgcctatctcaatgctgtcgttggcaccgccct 

gatcaagaaataccctaaactggagtctgagttcgtgtacggtgactataaagtctacgatgtgaggaagatgatagcaaagtctgagc 

aagagattggcaaagccaccgccaagtacttcttctactctaatatcatgaatttctttaagactgagataaccctggctaacggcgaaatc 

cggaagcgcccactgatcgaaacaaacggagaaacaggagaaatcgtgtgggataaaggcagggacttcgcaactgtgcggaagg 

tgctgtccatgccacaagtcaatatcgtgaagaagaccgaagtgcagaccggcggattctcaaaggagagcatcctgccaaagcgga 

actctgacaagctgatcgccaggaagaaagattgggacccaaagaagtatggcggtttcgattcccctacagtggcttattccgttctgg 

tcgtggcaaaagtggagaaaggcaagtccaagaaactcaagtctgttaaggagctgctcggaattactattatggagagatccagcttc 

gagaagaatccaatcgatttcctggaagctaagggctataaagaagtgaagaaagatctcatcatcaaactgcccaagtactctctctttg 

agctggagaatggtaggaagcggatgctggcctccgccggagagctgcagaaaggaaacgagctggctctgccctccaaatacgtg 

aacttcctgtatctggcctcccactacgagaaactcaaaggtagccctgaagacaatgagcagaagcaactctttgttgagcaacataaa 

cactacctggacgaaatcattgaacagattagcgagttcagcaagcgggttattctggccgatgcaaacctcgataaagtgctgagcgc 

atataataagcacagggacaagccaattcgcgaacaagcagagaatattatccacctctttactctgactaatctgggcgctcctgctgc 

cttcaagtatttcgatacaactattgacaggaagcggtacacctctaccaaagaagttctcgatgccaccctgatacaccagtcaattacc 

ggactgtacgagactcgcatcgacctgtctcagctcggcggcgactag 
 

 
pST1374-NLS-flag-linker-Cas9 

atgggacctaagaaaaagaggaaggtggcggccgctgactacaaggatgacgacgataaatctagactggaacccggcgagaagc 

catacaaatgcccagagtgtggtaaatctttctctcagtctggtgctctgaccagacaccagcggacccacactagagacaagaaatac 

tctattggactggatatcgggacaaactccgttggctgggccgtcataaccgacgagtataaggtgccaagcaagaaattcaaggtgct 

gggtaatactgaccgccattcaatcaagaagaacctgatcggagcactcctcttcgactccggtgaaaccgctgaagctactcggctga 

agcggaccgcaaggcggagatacacccgccgcaagaatcggatatgttatctgcaagagatctttagcaacgaaatggctaaggtgg 

acgactccttctttcaccgcctggaagagagctttctggtggaggaggataagaaacacgagaggcaccctatattcggaaatatcgtg 

gatgaggtggcttaccatgaaaagtatcctacaatctaccatctgaggaagaagctggtggacagcaccgataaagcagacctgaggc 

tcatctatctggccctggctcatatgataaagtttagaggacactttctgatcgagggcgacctgaatcccgataattccgatgtggataaa 

ctcttcattcaactggtgcagacatataaccaactgttcgaggagaatcccataaacgcttctggtgtggatgccaaggctattctgtccg 

ctcggctgtccaagtcacgcagactggagaatctgattgcccaactgccaggagaaaagaagaacggcctgtttgggaacctcatcgc 

cctgagcctgggcctgacacctaacttcaagtccaattttgatctggccgaagatgctaaactccagctctccaaggacacctatgacga 

tgatctggacaacctgctcgcacagataggcgaccagtacgccgatctctttctggctgctaagaatctctccgacgccattctgctgag 

cgacatactccgggtcaacactgagatcaccaaagcacctctgagcgcctccatgataaaacgctatgatgaacaccatcaagacctg 

actctgctcaaagccctcgtgaggcaacagctgccagagaagtacaaagagatattcttcgaccagagcaagaatggatatgccggat 
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acatcgatggcggagcatcacaggaagaattttacaagttcatcaaaccaatcctcgagaagatggacggtactgaagagctgctggt 

gaagctgaacagggaggacctgctgaggaagcagaggacctttgataatggctccattccacatcagatacacctgggagagctgca 

tgcaatcctccgcaggcaggaggatttctatcctttcctgaaggataaccgggagaagatagagaagatcctgaccttcaggatccctta 

ttacgtcggccctctggctagaggcaactcccgcttcgcttggatgaccaggaaatctgaggagacaattactccttggaacttcgaaga 

ggtcgtggataagggcgcaagcgcccagtcattcatcgaacggatgaccaatttcgataagaacctgcccaacgagaaggtcctgcc 

caaacattcactcctgtacgagtatttcaccgtctataacgagctgactaaagtgaagtacgtgaccgagggcatgaggaagcctgcctt 

cctgtccggagagcagaagaaggctatcgttgatctgctcttcaagactaatagaaaggtgacagtgaagcagctcaaggaggattact 

ttaagaagatcgaatgctttgactcagtggaaatctctggcgtggaggaccgctttaatgccagcctgggcacttaccatgatctgctgaa 

gataatcaaagacaaagatttcctcgataatgaggagaacgaggacatcctggaagatatcgtgctgaccctgactctgttcgaggata 

gagagatgatcgaagagcgcctgaagacctatgcccatctgtttgacgataaagtcatgaaacagctcaagcggcggcgctacactg 

ggtggggtagactctccaggaaactcataaacggcatccgcgacaaacagagcggaaagaccatcctggatttcctgaaatccgacg 

gattcgctaacaggaacttcatgcaactgattcacgatgactctctgacatttaaagaggacatccagaaggcacaggtgagcggtcaa 

ggcgacagcctgcacgagcacatcgccaacctcgctggatcacccgccataaagaagggaatactgcagacagtcaaggtcgtgga 

cgaactcgtcaaagtgatgggtcggcacaagccagagaatatcgttatcgaaatggcaagggagaaccaaaccacccagaagggcc 

agaagaactctcgggaacggatgaaaagaatcgaagagggaattaaggagctgggatctcagatactgaaggagcaccctgtggag 

aatacacagctccagaacgagaaactctacctgtactacctccagaacgggcgggacatgtacgttgaccaggaactcgacatcaacc 

ggctgtccgattatgacgtggaccatattgttccacagtccttcctcaaagatgactccattgacaacaaggtgctgaccagatccgataa 

gaatcgcggtaagtctgacaatgttccatcagaagaggtggtcaagaagatgaagaattactggcggcagctcctcaacgccaaactg 

atcacccagcggaagtttgacaatctgactaaggcagaaagaggaggtctgagcgaactcgacaaggccggctttattaagaggcaa 

ctggtcgaaacacgccagattaccaaacacgtggcacaaatcctcgactctaggatgaacactaagtacgatgagaacgataagctga 

tcagggaagtgaaagtgataactctgaagagcaagctggtgtctgacttccggaaggactttcaattctacaaagttcgcgaaataaaca 

attaccatcatgctcacgatgcctatctcaatgctgtcgttggcaccgccctgatcaagaaataccctaaactggagtctgagttcgtgtac 

ggtgactataaagtctacgatgtgaggaagatgatagcaaagtctgagcaagagattggcaaagccaccgccaagtacttcttctactct 

aatatcatgaatttctttaagactgagataaccctggctaacggcgaaatccggaagcgcccactgatcgaaacaaacggagaaacag 

gagaaatcgtgtgggataaaggcagggacttcgcaactgtgcggaaggtgctgtccatgccacaagtcaatatcgtgaagaagaccg 

aagtgcagaccggcggattctcaaaggagagcatcctgccaaagcggaactctgacaagctgatcgccaggaagaaagattgggac 

ccaaagaagtatggcggtttcgattcccctacagtggcttattccgttctggtcgtggcaaaagtggagaaaggcaagtccaagaaact 

caagtctgttaaggagctgctcggaattactattatggagagatccagcttcgagaagaatccaatcgatttcctggaagctaagggctat 

aaagaagtgaagaaagatctcatcatcaaactgcccaagtactctctctttgagctggagaatggtaggaagcggatgctggcctccgc 

cggagagctgcagaaaggaaacgagctggctctgccctccaaatacgtgaacttcctgtatctggcctcccactacgagaaactcaaa 

ggtagccctgaagacaatgagcagaagcaactctttgttgagcaacataaacactacctggacgaaatcattgaacagattagcgagtt 

cagcaagcgggttattctggccgatgcaaacctcgataaagtgctgagcgcatataataagcacagggacaagccaattcgcgaaca 

agcagagaatattatccacctctttactctgactaatctgggcgctcctgctgccttcaagtatttcgatacaactattgacaggaagcggt 

acacctctaccaaagaagttctcgatgccaccctgatacaccagtcaattaccggactgtacgagactcgcatcgacctgtctcagctcg 

gcggcgactag 


