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CMV-dCas9-VP64-polyA-pAAV (8755 bp)

CCTGCAGGCAGCTGCGCGCTCGCTCGCTCACTGAGGCCGCCCGGGCGTCGGGCGACCTTTGGTCGCCCGGCCTCAGTGAGCGAGCGAGCGCGCAGAGAGGGAGTGGC

GGACGTCCGTCGACGCGCGAGCGAGCGAGTGACTCCGGCGGGCCCGCAGCCCGCTGGAAACCAGCGGGCCGGAGTCACTCGCTCGCTCGCGCGTCTCTCCCTCACCG

L-ITR

20 40 60 80 100

CAACTCCATCACTAGGGGTTCCTGCggccgcgTCGACGGATCGGGAGATCTCCCGATCCCCTATGGTGCACTCTCAGTACAATCTGCTCTGATGCCGCATAGTTAAG

GTTGAGGTAGTGATCCCCAAGGACGccggcgcAGCTGCCTAGCCCTCTAGAGGGCTAGGGGATACCACGTGAGAGTCATGTTAGACGAGACTACGGCGTATCAATTC

SalI BglII

L-ITR

120 140 160 180 200

CCAGTATCTGCTCCCTGCTTGTGTGTTGGAGGTCGCTGAGTAGTGCGCGAGCAAAATTTAAGCTACAACAAGGCAAGGCTTGACCGACAATTGCATGAAGAATCTGC

GGTCATAGACGAGGGACGAACACACAACCTCCAGCGACTCATCACGCGCTCGTTTTAAATTCGATGTTGTTCCGTTCCGAACTGGCTGTTAACGTACTTCTTAGACG

220 240 260 280 300 320

TTAGGGTTAGGCGTTTTGCGCTGCTTCGCGATGTACGGGCCAGATATACGCGTTGACATTGATTATTGACTAGTTATTAATAGTAATCAATTACGGGGTCATTAGTT

AATCCCAATCCGCAAAACGCGACGAAGCGCTACATGCCCGGTCTATATGCGCAACTGTAACTAATAACTGATCAATAATTATCATTAGTTAATGCCCCAGTAATCAA

SpeI

CMV promoter

340 360 380 400 420

CATAGCCCATATATGGAGTTCCGCGTTACATAACTTACGGTAAATGGCCCGCCTGGCTGACCGCCCAACGACCCCCGCCCATTGACGTCAATAATGACGTATGTTCC

GTATCGGGTATATACCTCAAGGCGCAATGTATTGAATGCCATTTACCGGGCGGACCGACTGGCGGGTTGCTGGGGGCGGGTAACTGCAGTTATTACTGCATACAAGG

CMV promoter

440 460 480 500 520

CATAGTAACGCCAATAGGGACTTTCCATTGACGTCAATGGGTGGAGTATTTACGGTAAACTGCCCACTTGGCAGTACATCAAGTGTATCATATGCCAAGTACGCCCC

GTATCATTGCGGTTATCCCTGAAAGGTAACTGCAGTTACCCACCTCATAAATGCCATTTGACGGGTGAACCGTCATGTAGTTCACATAGTATACGGTTCATGCGGGG

CMV promoter

540 560 580 600 620 640

CTATTGACGTCAATGACGGTAAATGGCCCGCCTGGCATTATGCCCAGTACATGACCTTATGGGACTTTCCTACTTGGCAGTACATCTACGTATTAGTCATCGCTATT

GATAACTGCAGTTACTGCCATTTACCGGGCGGACCGTAATACGGGTCATGTACTGGAATACCCTGAAAGGATGAACCGTCATGTAGATGCATAATCAGTAGCGATAA

SnaBI

CMV promoter

660 680 700 720 740

ACCATGGTGATGCGGTTTTGGCAGTACATCAATGGGCGTGGATAGCGGTTTGACTCACGGGGATTTCCAAGTCTCCACCCCATTGACGTCAATGGGAGTTTGTTTTG

TGGTACCACTACGCCAAAACCGTCATGTAGTTACCCGCACCTATCGCCAAACTGAGTGCCCCTAAAGGTTCAGAGGTGGGGTAACTGCAGTTACCCTCAAACAAAAC

CMV promoter

760 780 800 820 840
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GCACCAAAATCAACGGGACTTTCCAAAATGTCGTAACAACTCCGCCCCATTGACGCAAATGGGCGGTAGGCGTGTACGGTGGGAGGTCTATATAAGCAGAGCTCTCT

CGTGGTTTTAGTTGCCCTGAAAGGTTTTACAGCATTGTTGAGGCGGGGTAACTGCGTTTACCCGCCATCCGCACATGCCACCCTCCAGATATATTCGTCTCGAGAGA

CMV promoter

860 880 900 920 940 960

GGCTAACTAGAGAACCCACTGCTTACTGGCTTATCGAAATTAATACGACTCACTATAGGGAGACCCAAGCTGGctagCGCCATGGACTACAAAGACCATGACGGTGA

CCGATTGATCTCTTGGGTGACGAATGACCGAATAGCTTTAATTATGCTGAGTGATATCCCTCTGGGTTCGACCgatcGCGGTACCTGATGTTTCTGGTACTGCCACT

NheI

CMV promoter dCas9-VP64

980 1,000 1,020 1,040 1,060

TTATAAAGATCATGACATCGATTACAAGGATGACGATGACAAGatggcccccaagaagaagaggaaggtgggccgcggaatgGATAAGAAATACTCAATAGGCTTAG

AATATTTCTAGTACTGTAGCTAATGTTCCTACTGCTACTGTTCtaccgggggttcttcttctccttccacccggcgccttacCTATTCTTTATGAGTTATCCGAATC

BspDI
ClaI SacII

dCas9-VP64

1,080 1,100 1,120 1,140 1,160

CTATCGGCACAAATAGCGTCGGATGGGCGGTGATCACTGATGAATATAAGGTTCCGTCTAAAAAGTTCAAGGTTCTGGGAAATACAGACCGCCACAGTATCAAAAAA

GATAGCCGTGTTTATCGCAGCCTACCCGCCACTAGTGACTACTTATATTCCAAGGCAGATTTTTCAAGTTCCAAGACCCTTTATGTCTGGCGGTGTCATAGTTTTTT

dCas9-VP64

1,180 1,200 1,220 1,240 1,260 1,280

AATCTTATAGGGGCTCTTTTATTTGACAGTGGAGAGACAGCGGAAGCGACTCGTCTCAAACGGACAGCTCGTAGAAGGTATACACGTCGGAAGAATCGTATTTGTTA

TTAGAATATCCCCGAGAAAATAAACTGTCACCTCTCTGTCGCCTTCGCTGAGCAGAGTTTGCCTGTCGAGCATCTTCCATATGTGCAGCCTTCTTAGCATAAACAAT

BmgBI
BstZ17I

dCas9-VP64

1,300 1,320 1,340 1,360 1,380

TCTACAGGAGATTTTTTCAAATGAGATGGCGAAAGTAGATGATAGTTTCTTTCATCGACTTGAAGAGTCTTTTTTGGTGGAAGAAGACAAGAAGCATGAACGTCATC

AGATGTCCTCTAAAAAAGTTTACTCTACCGCTTTCATCTACTATCAAAGAAAGTAGCTGAACTTCTCAGAAAAAACCACCTTCTTCTGTTCTTCGTACTTGCAGTAG

dCas9-VP64

1,400 1,420 1,440 1,460 1,480

CTATTTTTGGAAATATAGTAGATGAAGTTGCTTATCATGAGAAATATCCAACTATCTATCATCTGCGAAAAAAATTGGTAGATTCTACTGATAAAGCGGATTTGCGC

GATAAAAACCTTTATATCATCTACTTCAACGAATAGTACTCTTTATAGGTTGATAGATAGTAGACGCTTTTTTTAACCATCTAAGATGACTATTTCGCCTAAACGCG

dCas9-VP64

1,500 1,520 1,540 1,560 1,580 1,600
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TTAATCTATTTGGCCTTAGCGCATATGATTAAGTTTCGTGGTCATTTTTTGATTGAGGGAGATTTAAATCCTGATAATAGTGATGTGGACAAACTATTTATCCAGTT

AATTAGATAAACCGGAATCGCGTATACTAATTCAAAGCACCAGTAAAAAACTAACTCCCTCTAAATTTAGGACTATTATCACTACACCTGTTTGATAAATAGGTCAA

SwaI

dCas9-VP64

1,620 1,640 1,660 1,680 1,700

GGTACAAACCTACAATCAATTATTTGAAGAAAACCCTATTAACGCAAGTGGAGTAGATGCTAAAGCGATTCTTTCTGCACGATTGAGTAAATCAAGACGATTAGAAA

CCATGTTTGGATGTTAGTTAATAAACTTCTTTTGGGATAATTGCGTTCACCTCATCTACGATTTCGCTAAGAAAGACGTGCTAACTCATTTAGTTCTGCTAATCTTT

dCas9-VP64

1,720 1,740 1,760 1,780 1,800

ATCTCATTGCTCAGCTCCCCGGTGAGAAGAAAAATGGCTTATTTGGGAATCTCATTGCTTTGTCATTGGGTTTGACCCCTAATTTTAAATCAAATTTTGATTTGGCA

TAGAGTAACGAGTCGAGGGGCCACTCTTCTTTTTACCGAATAAACCCTTAGAGTAACGAAACAGTAACCCAAACTGGGGATTAAAATTTAGTTTAAAACTAAACCGT

dCas9-VP64

1,820 1,840 1,860 1,880 1,900 1,920

GAAGATGCTAAATTACAGCTTTCAAAAGATACTTACGATGATGATTTAGATAATTTATTGGCGCAAATTGGAGATCAATATGCTGATTTGTTTTTGGCAGCTAAGAA

CTTCTACGATTTAATGTCGAAAGTTTTCTATGAATGCTACTACTAAATCTATTAAATAACCGCGTTTAACCTCTAGTTATACGACTAAACAAAAACCGTCGATTCTT

BstAPI

dCas9-VP64

1,940 1,960 1,980 2,000 2,020

TTTATCAGATGCTATTTTACTTTCAGATATCCTAAGAGTAAATACTGAAATAACTAAGGCTCCCCTATCAGCTTCAATGATTAAACGCTACGATGAACATCATCAAG

AAATAGTCTACGATAAAATGAAAGTCTATAGGATTCTCATTTATGACTTTATTGATTCCGAGGGGATAGTCGAAGTTACTAATTTGCGATGCTACTTGTAGTAGTTC

dCas9-VP64

2,040 2,060 2,080 2,100 2,120 2,140

ACTTGACTCTTTTAAAAGCTTTAGTTCGACAACAACTTCCAGAAAAGTATAAAGAAATCTTTTTTGATCAATCAAAAAACGGATATGCAGGTTATATTGATGGGGGA

TGAACTGAGAAAATTTTCGAAATCAAGCTGTTGTTGAAGGTCTTTTCATATTTCTTTAGAAAAAACTAGTTAGTTTTTTGCCTATACGTCCAATATAACTACCCCCT

BspMI
BfuAI

dCas9-VP64

2,160 2,180 2,200 2,220 2,240

GCTAGCCAAGAAGAATTTTATAAATTTATCAAACCAATTTTAGAAAAAATGGATGGTACTGAGGAATTATTGGTGAAACTAAATCGTGAAGATTTGCTGCGCAAGCA

CGATCGGTTCTTCTTAAAATATTTAAATAGTTTGGTTAAAATCTTTTTTACCTACCATGACTCCTTAATAACCACTTTGATTTAGCACTTCTAAACGACGCGTTCGT

NheI

dCas9-VP64

2,260 2,280 2,300 2,320 2,340
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ACGGACCTTTGACAACGGCTCTATTCCCCATCAAATTCACTTGGGTGAGCTGCATGCTATTTTGAGAAGACAAGAAGACTTTTATCCATTTTTAAAAGACAATCGTG

TGCCTGGAAACTGTTGCCGAGATAAGGGGTAGTTTAAGTGAACCCACTCGACGTACGATAAAACTCTTCTGTTCTTCTGAAAATAGGTAAAAATTTTCTGTTAGCAC

dCas9-VP64

2,360 2,380 2,400 2,420 2,440 2,460

AGAAGATTGAAAAAATCTTGACTTTTCGAATTCCTTATTATGTTGGTCCATTGGCGCGTGGCAATAGTCGTTTTGCATGGATGACTCGGAAGTCTGAAGAAACAATT

TCTTCTAACTTTTTTAGAACTGAAAAGCTTAAGGAATAATACAACCAGGTAACCGCGCACCGTTATCAGCAAAACGTACCTACTGAGCCTTCAGACTTCTTTGTTAA

BstBI

dCas9-VP64

2,480 2,500 2,520 2,540 2,560

ACCCCATGGAATTTTGAAGAAGTTGTCGATAAAGGTGCTTCAGCTCAATCATTTATTGAACGCATGACAAACTTTGATAAAAATCTTCCAAATGAAAAAGTACTACC

TGGGGTACCTTAAAACTTCTTCAACAGCTATTTCCACGAAGTCGAGTTAGTAAATAACTTGCGTACTGTTTGAAACTATTTTTAGAAGGTTTACTTTTTCATGATGG

dCas9-VP64

2,580 2,600 2,620 2,640 2,660

AAAACATAGTTTGCTTTATGAGTATTTTACGGTTTATAACGAATTGACAAAGGTCAAATATGTTACTGAAGGAATGCGAAAACCAGCATTTCTTTCAGGTGAACAGA

TTTTGTATCAAACGAAATACTCATAAAATGCCAAATATTGCTTAACTGTTTCCAGTTTATACAATGACTTCCTTACGCTTTTGGTCGTAAAGAAAGTCCACTTGTCT

BsmI

dCas9-VP64

2,680 2,700 2,720 2,740 2,760 2,780

AGAAAGCCATTGTTGATTTACTCTTCAAAACAAATCGAAAAGTAACCGTTAAGCAATTAAAAGAAGATTATTTCAAAAAAATAGAATGTTTTGATAGTGTTGAAATT

TCTTTCGGTAACAACTAAATGAGAAGTTTTGTTTAGCTTTTCATTGGCAATTCGTTAATTTTCTTCTAATAAAGTTTTTTTATCTTACAAAACTATCACAACTTTAA

dCas9-VP64

2,800 2,820 2,840 2,860 2,880

TCAGGAGTTGAAGATAGATTTAATGCTTCATTAGGTACCTACCATGATTTGCTAAAAATTATTAAAGATAAAGATTTTTTGGATAATGAAGAAAATGAAGATATCTT

AGTCCTCAACTTCTATCTAAATTACGAAGTAATCCATGGATGGTACTAAACGATTTTTAATAATTTCTATTTCTAAAAAACCTATTACTTCTTTTACTTCTATAGAA

KpnI
Acc65I

dCas9-VP64

2,900 2,920 2,940 2,960 2,980

AGAGGATATTGTTTTAACATTGACCTTATTTGAAGATAGGGAGATGATTGAGGAAAGACTTAAAACATATGCTCACCTCTTTGATGATAAGGTGATGAAACAGCTTA

TCTCCTATAACAAAATTGTAACTGGAATAAACTTCTATCCCTCTACTAACTCCTTTCTGAATTTTGTATACGAGTGGAGAAACTACTATTCCACTACTTTGTCGAAT

dCas9-VP64

3,000 3,020 3,040 3,060 3,080 3,100
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AACGTCGCCGTTATACTGGTTGGGGACGTTTGTCTCGAAAATTGATTAATGGTATTAGGGATAAGCAATCTGGCAAAACAATATTAGATTTTTTGAAATCAGATGGT

TTGCAGCGGCAATATGACCAACCCCTGCAAACAGAGCTTTTAACTAATTACCATAATCCCTATTCGTTAGACCGTTTTGTTATAATCTAAAAAACTTTAGTCTACCA

dCas9-VP64

3,120 3,140 3,160 3,180 3,200

TTTGCCAATCGCAATTTTATGCAGCTGATCCATGATGATAGTTTGACATTTAAAGAAGACATTCAAAAAGCACAAGTGTCTGGACAAGGCGATAGTTTACATGAACA

AAACGGTTAGCGTTAAAATACGTCGACTAGGTACTACTATCAAACTGTAAATTTCTTCTGTAAGTTTTTCGTGTTCACAGACCTGTTCCGCTATCAAATGTACTTGT

dCas9-VP64

3,220 3,240 3,260 3,280 3,300

TATTGCAAATTTAGCTGGTAGCCCTGCTATTAAAAAAGGTATTTTACAGACTGTAAAAGTTGTTGATGAATTGGTCAAAGTAATGGGGCGGCATAAGCCAGAAAATA

ATAACGTTTAAATCGACCATCGGGACGATAATTTTTTCCATAAAATGTCTGACATTTTCAACAACTACTTAACCAGTTTCATTACCCCGCCGTATTCGGTCTTTTAT

dCas9-VP64

3,320 3,340 3,360 3,380 3,400 3,420

TCGTTATTGAAATGGCACGTGAAAATCAGACAACTCAAAAGGGCCAGAAAAATTCGCGAGAGCGTATGAAACGAATCGAAGAAGGTATCAAAGAATTAGGAAGTCAG

AGCAATAACTTTACCGTGCACTTTTAGTCTGTTGAGTTTTCCCGGTCTTTTTAAGCGCTCTCGCATACTTTGCTTAGCTTCTTCCATAGTTTCTTAATCCTTCAGTC

PmlI

dCas9-VP64

3,440 3,460 3,480 3,500 3,520

ATTCTTAAAGAGCATCCTGTTGAAAATACTCAATTGCAAAATGAAAAGCTCTATCTCTATTATCTCCAAAATGGAAGAGACATGTATGTGGACCAAGAATTAGATAT

TAAGAATTTCTCGTAGGACAACTTTTATGAGTTAACGTTTTACTTTTCGAGATAGAGATAATAGAGGTTTTACCTTCTCTGTACATACACCTGGTTCTTAATCTATA

dCas9-VP64

3,540 3,560 3,580 3,600 3,620

TAATCGTTTAAGTGATTATGATGTCGATGCCATTGTTCCACAAAGTTTCCTTAAAGACGATTCAATAGACAATAAGGTCTTAACGCGTTCTGATAAAAATCGTGGTA

ATTAGCAAATTCACTAATACTACAGCTACGGTAACAAGGTGTTTCAAAGGAATTTCTGCTAAGTTATCTGTTATTCCAGAATTGCGCAAGACTATTTTTAGCACCAT

dCas9-VP64

3,640 3,660 3,680 3,700 3,720 3,740

AATCGGATAACGTTCCAAGTGAAGAAGTAGTCAAAAAGATGAAAAACTATTGGAGACAACTTCTAAACGCCAAGTTAATCACTCAACGTAAGTTTGATAATTTAACG

TTAGCCTATTGCAAGGTTCACTTCTTCATCAGTTTTTCTACTTTTTGATAACCTCTGTTGAAGATTTGCGGTTCAATTAGTGAGTTGCATTCAAACTATTAAATTGC

dCas9-VP64

3,760 3,780 3,800 3,820 3,840

AAAGCTGAACGTGGAGGTTTGAGTGAACTTGATAAAGCTGGTTTTATCAAACGCCAATTGGTTGAAACTCGCCAAATCACTAAGCATGTGGCACAAATTTTGGATAG

TTTCGACTTGCACCTCCAAACTCACTTGAACTATTTCGACCAAAATAGTTTGCGGTTAACCAACTTTGAGCGGTTTAGTGATTCGTACACCGTGTTTAAAACCTATC

dCas9-VP64

3,860 3,880 3,900 3,920 3,940
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TCGCATGAATACTAAATACGATGAAAATGATAAACTTATTCGAGAGGTTAAAGTGATTACCTTAAAATCTAAATTAGTTTCTGACTTCCGAAAAGATTTCCAATTCT

AGCGTACTTATGATTTATGCTACTTTTACTATTTGAATAAGCTCTCCAATTTCACTAATGGAATTTTAGATTTAATCAAAGACTGAAGGCTTTTCTAAAGGTTAAGA

dCas9-VP64

3,960 3,980 4,000 4,020 4,040 4,060

ATAAAGTACGTGAGATTAACAATTACCATCATGCCCATGATGCGTATCTAAATGCCGTCGTTGGAACTGCTTTGATTAAGAAATATCCAAAACTTGAATCGGAGTTT

TATTTCATGCACTCTAATTGTTAATGGTAGTACGGGTACTACGCATAGATTTACGGCAGCAACCTTGACGAAACTAATTCTTTATAGGTTTTGAACTTAGCCTCAAA

dCas9-VP64

4,080 4,100 4,120 4,140 4,160

GTCTATGGTGATTATAAAGTTTATGATGTTCGTAAAATGATTGCTAAGTCTGAGCAAGAAATAGGCAAAGCAACCGCAAAATATTTCTTTTACTCTAATATCATGAA

CAGATACCACTAATATTTCAAATACTACAAGCATTTTACTAACGATTCAGACTCGTTCTTTATCCGTTTCGTTGGCGTTTTATAAAGAAAATGAGATTATAGTACTT

dCas9-VP64

4,180 4,200 4,220 4,240 4,260 4,280

CTTCTTCAAAACAGAAATTACACTTGCAAATGGAGAGATTCGCAAACGCCCTCTAATCGAAACTAATGGGGAAACTGGAGAAATTGTCTGGGATAAAGGGCGAGATT

GAAGAAGTTTTGTCTTTAATGTGAACGTTTACCTCTCTAAGCGTTTGCGGGAGATTAGCTTTGATTACCCCTTTGACCTCTTTAACAGACCCTATTTCCCGCTCTAA

dCas9-VP64

4,300 4,320 4,340 4,360 4,380

TTGCCACAGTGCGCAAAGTATTGTCCATGCCCCAAGTCAATATTGTCAAGAAAACAGAAGTACAGACAGGCGGATTCTCCAAGGAGTCAATTTTACCAAAAAGAAAT

AACGGTGTCACGCGTTTCATAACAGGTACGGGGTTCAGTTATAACAGTTCTTTTGTCTTCATGTCTGTCCGCCTAAGAGGTTCCTCAGTTAAAATGGTTTTTCTTTA

dCas9-VP64

4,400 4,420 4,440 4,460 4,480

TCGGACAAGCTTATTGCTCGTAAAAAAGACTGGGATCCAAAAAAATATGGTGGTTTTGATAGTCCAACGGTAGCTTATTCAGTCCTAGTGGTTGCTAAGGTGGAAAA

AGCCTGTTCGAATAACGAGCATTTTTTCTGACCCTAGGTTTTTTTATACCACCAAAACTATCAGGTTGCCATCGAATAAGTCAGGATCACCAACGATTCCACCTTTT

dCas9-VP64

4,500 4,520 4,540 4,560 4,580 4,600

AGGGAAATCGAAGAAGTTAAAATCCGTTAAAGAGTTACTAGGGATCACAATTATGGAAAGAAGTTCCTTTGAAAAAAATCCGATTGACTTTTTAGAAGCTAAAGGAT

TCCCTTTAGCTTCTTCAATTTTAGGCAATTTCTCAATGATCCCTAGTGTTAATACCTTTCTTCAAGGAAACTTTTTTTAGGCTAACTGAAAAATCTTCGATTTCCTA

dCas9-VP64

4,620 4,640 4,660 4,680 4,700

ATAAGGAAGTTAAAAAAGACTTAATCATTAAACTACCTAAATATAGTCTTTTTGAGTTAGAAAACGGTCGTAAACGGATGCTGGCTAGTGCCGGAGAATTACAAAAA

TATTCCTTCAATTTTTTCTGAATTAGTAATTTGATGGATTTATATCAGAAAAACTCAATCTTTTGCCAGCATTTGCCTACGACCGATCACGGCCTCTTAATGTTTTT

dCas9-VP64

4,720 4,740 4,760 4,780 4,800
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GGAAATGAGCTGGCTCTGCCAAGCAAATATGTGAATTTTTTATATTTAGCTAGTCATTATGAAAAGTTGAAGGGTAGTCCAGAAGATAACGAACAAAAACAATTGTT

CCTTTACTCGACCGAGACGGTTCGTTTATACACTTAAAAAATATAAATCGATCAGTAATACTTTTCAACTTCCCATCAGGTCTTCTATTGCTTGTTTTTGTTAACAA

dCas9-VP64

4,820 4,840 4,860 4,880 4,900 4,920

TGTGGAGCAGCATAAGCATTATTTAGATGAGATTATTGAGCAAATCAGTGAATTTTCTAAGCGTGTTATTTTAGCAGATGCCAATTTAGATAAAGTTCTTAGTGCAT

ACACCTCGTCGTATTCGTAATAAATCTACTCTAATAACTCGTTTAGTCACTTAAAAGATTCGCACAATAAAATCGTCTACGGTTAAATCTATTTCAAGAATCACGTA

dCas9-VP64

4,940 4,960 4,980 5,000 5,020

ATAACAAACATAGAGACAAACCAATACGTGAACAAGCAGAAAATATTATTCATTTATTTACGTTGACGAATCTTGGAGCTCCCGCTGCTTTTAAATATTTTGATACA

TATTGTTTGTATCTCTGTTTGGTTATGCACTTGTTCGTCTTTTATAATAAGTAAATAAATGCAACTGCTTAGAACCTCGAGGGCGACGAAAATTTATAAAACTATGT

dCas9-VP64

5,040 5,060 5,080 5,100 5,120

ACAATTGATCGTAAACGATATACGTCTACAAAAGAAGTTTTAGATGCCACTCTTATCCATCAATCCATCACTGGTCTTTATGAAACACGCATTGATTTGAGTCAGCT

TGTTAACTAGCATTTGCTATATGCAGATGTTTTCTTCAAAATCTACGGTGAGAATAGGTAGTTAGGTAGTGACCAGAAATACTTTGTGCGTAACTAAACTCAGTCGA

dCas9-VP64

5,140 5,160 5,180 5,200 5,220 5,240

AGGAGgtgacccaattgccGgatcCaAGGCTAGCCCGAAAAAGAAACGCAAAGTTGGGCGCGCCGACGCGCTGGACGATTTCGATCTCGACATGCTGGGTTCTGATG

TCCTCcactgggttaacggCctagGtTCCGATCGGGCTTTTTCTTTGCGTTTCAACCCGCGCGGCTGCGCGACCTGCTAAAGCTAGAGCTGTACGACCCAAGACTAC

AscINheIBstEII

dCas9-VP64

5,260 5,280 5,300 5,320 5,340

CCCTCGATGACTTTGACCTGGATATGTTGGGAAGCGACGCATTGGATGACTTTGATCTGGACATGCTCGGCTCCGATGCTCTGGACGATTTCGATCTCGATATGTTA

GGGAGCTACTGAAACTGGACCTATACAACCCTTCGCTGCGTAACCTACTGAAACTAGACCTGTACGAGCCGAGGCTACGAGACCTGCTAAAGCTAGAGCTATACAAT

dCas9-VP64

5,360 5,380 5,400 5,420 5,440

ATTAACTACCCGTACGACGTTCCGGACTACGCTTCTTGAATCGGTAGGAATTCGCGGCCGTctagaggatccCGGGTGGCATCCCTGTGACCCCTCCCCAGTGCCTC

TAATTGATGGGCATGCTGCAAGGCCTGATGCGAAGAACTTAGCCATCCTTAAGCGCCGGCAgatctcctaggGCCCACCGTAGGGACACTGGGGAGGGGTCACGGAG

PacI XbaIBsiWI BspEI

dCas9-VP64 hGH poly A

5,460 5,480 5,500 5,520 5,540 5,560

TCCTGGCCCTGGAAGTTGCCACTCCAGTGCCCACCAGCCTTGTCCTAATAAAATTAAGTTGCATCATTTTGTCTGACTAGGTGTCCTTCTATAATATTATGGGGTGG

AGGACCGGGACCTTCAACGGTGAGGTCACGGGTGGTCGGAACAGGATTATTTTAATTCAACGTAGTAAAACAGACTGATCCACAGGAAGATATTATAATACCCCACC

hGH poly A

5,580 5,600 5,620 5,640 5,660
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AGGGGGGTGGTATGGAGCAAGGGGCAAGTTGGGAAGACAACCTGTAGGGCCTGCGGGGTCTATTGGGAACCAAGCTGGAGTGCAGTGGCACAATCTTGGCTCACTGC

TCCCCCCACCATACCTCGTTCCCCGTTCAACCCTTCTGTTGGACATCCCGGACGCCCCAGATAACCCTTGGTTCGACCTCACGTCACCGTGTTAGAACCGAGTGACG

hGH poly A

5,680 5,700 5,720 5,740 5,760

AATCTCCGCCTCCTGGGTTCAAGCGATTCTCCTGCCTCAGCCTCCCGAGTTGTTGGGATTCCAGGCATGCATGACCAGGCTCAGCTAATTTTTGTTTTTTTGGTAGA

TTAGAGGCGGAGGACCCAAGTTCGCTAAGAGGACGGAGTCGGAGGGCTCAACAACCCTAAGGTCCGTACGTACTGGTCCGAGTCGATTAAAAACAAAAAAACCATCT

NsiIBbvCI

hGH poly A

5,780 5,800 5,820 5,840 5,860 5,880

GACGGGGTTTCACCATATTGGCCAGGCTGTCTCCAACTCCTAATCTCAGGTGATCTACCCACCTTGGCCTCCCAAATTGCTGGGATTACAGGCGTGAACCACTGCTC

CTGCCCCAAAGTGGTATAACCGGTCCGACAGAGGTTGAGGATTAGAGTCCACTAGATGGGTGGAACCGGAGGGTTTAACGACCCTAATGTCCGCACTTGGTGACGAG

BstXI

hGH poly A

5,900 5,920 5,940 5,960 5,980

CCTTCCCTGTCCTTCTGgcGGCCGCAGGAACCCCTAGTGATGGAGTTGGCCACTCCCTCTCTGCGCGCTCGCTCGCTCACTGAGGCCGGGCGACCAAAGGTCGCCCG

GGAAGGGACAGGAAGACcgCCGGCGTCCTTGGGGATCACTACCTCAACCGGTGAGGGAGAGACGCGCGAGCGAGCGAGTGACTCCGGCCCGCTGGTTTCCAGCGGGC

R-ITRhGH poly A

6,000 6,020 6,040 6,060 6,080

ACGCCCGGGCTTTGCCCGGGCGGCCTCAGTGAGCGAGCGAGCGCGCAGCTGCCTGCAGGGGCGCCTGATGCGGTATTTTCTCCTTACGCATCTGTGCGGTATTTCAC

TGCGGGCCCGAAACGGGCCCGCCGGAGTCACTCGCTCGCTCGCGCGTCGACGGACGTCCCCGCGGACTACGCCATAAAAGAGGAATGCGTAGACACGCCATAAAGTG

PluTI
SfoI
NarI

KasI

R-ITR

6,100 6,120 6,140 6,160 6,180 6,200

ACCGCATACGTCAAAGCAACCATAGTACGCGCCCTGTAGCGGCGCATTAAGCGCGGCGGGTGTGGTGGTTACGCGCAGCGTGACCGCTACACTTGCCAGCGCCCTAG

TGGCGTATGCAGTTTCGTTGGTATCATGCGCGGGACATCGCCGCGTAATTCGCGCCGCCCACACCACCAATGCGCGTCGCACTGGCGATGTGAACGGTCGCGGGATC

F1 ori

6,220 6,240 6,260 6,280 6,300

CGCCCGCTCCTTTCGCTTTCTTCCCTTCCTTTCTCGCCACGTTCGCCGGCTTTCCCCGTCAAGCTCTAAATCGGGGGCTCCCTTTAGGGTTCCGATTTAGTGCTTTA

GCGGGCGAGGAAAGCGAAAGAAGGGAAGGAAAGAGCGGTGCAAGCGGCCGAAAGGGGCAGTTCGAGATTTAGCCCCCGAGGGAAATCCCAAGGCTAAATCACGAAAT

NaeI
NgoMIV

F1 ori

6,320 6,340 6,360 6,380 6,400 6,420
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CGGCACCTCGACCCCAAAAAACTTGATTTGGGTGATGGTTCACGTAGTGGGCCATCGCCCTGATAGACGGTTTTTCGCCCTTTGACGTTGGAGTCCACGTTCTTTAA

GCCGTGGAGCTGGGGTTTTTTGAACTAAACCCACTACCAAGTGCATCACCCGGTAGCGGGACTATCTGCCAAAAAGCGGGAAACTGCAACCTCAGGTGCAAGAAATT

DraIII

F1 ori

6,440 6,460 6,480 6,500 6,520

TAGTGGACTCTTGTTCCAAACTGGAACAACACTCAACCCTATCTCGGGCTATTCTTTTGATTTATAAGGGATTTTGCCGATTTCGGCCTATTGGTTAAAAAATGAGC

ATCACCTGAGAACAAGGTTTGACCTTGTTGTGAGTTGGGATAGAGCCCGATAAGAAAACTAAATATTCCCTAAAACGGCTAAAGCCGGATAACCAATTTTTTACTCG

F1 ori

6,540 6,560 6,580 6,600 6,620

TGATTTAACAAAAATTTAACGCGAATTTTAACAAAATATTAACGTTTACAATTTTATGGTGCACTCTCAGTACAATCTGCTCTGATGCCGCATAGTTAAGCCAGCCC

ACTAAATTGTTTTTAAATTGCGCTTAAAATTGTTTTATAATTGCAAATGTTAAAATACCACGTGAGAGTCATGTTAGACGAGACTACGGCGTATCAATTCGGTCGGG

6,640 6,660 6,680 6,700 6,720 6,740

CGACACCCGCCAACACCCGCTGACGCGCCCTGACGGGCTTGTCTGCTCCCGGCATCCGCTTACAGACAAGCTGTGACCGTCTCCGGGAGCTGCATGTGTCAGAGGTT

GCTGTGGGCGGTTGTGGGCGACTGCGCGGGACTGCCCGAACAGACGAGGGCCGTAGGCGAATGTCTGTTCGACACTGGCAGAGGCCCTCGACGTACACAGTCTCCAA

PfoI

6,760 6,780 6,800 6,820 6,840

TTCACCGTCATCACCGAAACGCGCGAGACGAAAGGGCCTCGTGATACGCCTATTTTTATAGGTTAATGTCATGATAATAATGGTTTCTTAGACGTCAGGTGGCACTT

AAGTGGCAGTAGTGGCTTTGCGCGCTCTGCTTTCCCGGAGCACTATGCGGATAAAAATATCCAATTACAGTACTATTATTACCAAAGAATCTGCAGTCCACCGTGAA

6,860 6,880 6,900 6,920 6,940

TTCGGGGAAATGTGCGCGGAACCCCTATTTGTTTATTTTTCTAAATACATTCAAATATGTATCCGCTCATGAGACAATAACCCTGATAAATGCTTCAATAATATTGA

AAGCCCCTTTACACGCGCCTTGGGGATAAACAAATAAAAAGATTTATGTAAGTTTATACATAGGCGAGTACTCTGTTATTGGGACTATTTACGAAGTTATTATAACT

6,960 6,980 7,000 7,020 7,040 7,060

AAAAGGAAGAGTATGAGTATTCAACATTTCCGTGTCGCCCTTATTCCCTTTTTTGCGGCATTTTGCCTTCCTGTTTTTGCTCACCCAGAAACGCTGGTGAAAGTAAA

TTTTCCTTCTCATACTCATAAGTTGTAAAGGCACAGCGGGAATAAGGGAAAAAACGCCGTAAAACGGAAGGACAAAAACGAGTGGGTCTTTGCGACCACTTTCATTT

AmpR

7,080 7,100 7,120 7,140 7,160

AGATGCTGAAGATCAGTTGGGTGCACGAGTGGGTTACATCGAACTGGATCTCAACAGCGGTAAGATCCTTGAGAGTTTTCGCCCCGAAGAACGTTTTCCAATGATGA

TCTACGACTTCTAGTCAACCCACGTGCTCACCCAATGTAGCTTGACCTAGAGTTGTCGCCATTCTAGGAACTCTCAAAAGCGGGGCTTCTTGCAAAAGGTTACTACT

AmpR

7,180 7,200 7,220 7,240 7,260

GCACTTTTAAAGTTCTGCTATGTGGCGCGGTATTATCCCGTATTGACGCCGGGCAAGAGCAACTCGGTCGCCGCATACACTATTCTCAGAATGACTTGGTTGAGTAC

CGTGAAAATTTCAAGACGATACACCGCGCCATAATAGGGCATAACTGCGGCCCGTTCTCGTTGAGCCAGCGGCGTATGTGATAAGAGTCTTACTGAACCAACTCATG

AmpR

7,280 7,300 7,320 7,340 7,360 7,380
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TCACCAGTCACAGAAAAGCATCTTACGGATGGCATGACAGTAAGAGAATTATGCAGTGCTGCCATAACCATGAGTGATAACACTGCGGCCAACTTACTTCTGACAAC

AGTGGTCAGTGTCTTTTCGTAGAATGCCTACCGTACTGTCATTCTCTTAATACGTCACGACGGTATTGGTACTCACTATTGTGACGCCGGTTGAATGAAGACTGTTG

AmpR

7,400 7,420 7,440 7,460 7,480

GATCGGAGGACCGAAGGAGCTAACCGCTTTTTTGCACAACATGGGGGATCATGTAACTCGCCTTGATCGTTGGGAACCGGAGCTGAATGAAGCCATACCAAACGACG

CTAGCCTCCTGGCTTCCTCGATTGGCGAAAAAACGTGTTGTACCCCCTAGTACATTGAGCGGAACTAGCAACCCTTGGCCTCGACTTACTTCGGTATGGTTTGCTGC

PvuI

AmpR

7,500 7,520 7,540 7,560 7,580

AGCGTGACACCACGATGCCTGTAGCAATGGCAACAACGTTGCGCAAACTATTAACTGGCGAACTACTTACTCTAGCTTCCCGGCAACAATTAATAGACTGGATGGAG

TCGCACTGTGGTGCTACGGACATCGTTACCGTTGTTGCAACGCGTTTGATAATTGACCGCTTGATGAATGAGATCGAAGGGCCGTTGTTAATTATCTGACCTACCTC

AmpR

7,600 7,620 7,640 7,660 7,680 7,700

GCGGATAAAGTTGCAGGACCACTTCTGCGCTCGGCCCTTCCGGCTGGCTGGTTTATTGCTGATAAATCTGGAGCCGGTGAGCGTGGGTCTCGCGGTATCATTGCAGC

CGCCTATTTCAACGTCCTGGTGAAGACGCGAGCCGGGAAGGCCGACCGACCAAATAACGACTATTTAGACCTCGGCCACTCGCACCCAGAGCGCCATAGTAACGTCG

AmpR

7,720 7,740 7,760 7,780 7,800

ACTGGGGCCAGATGGTAAGCCCTCCCGTATCGTAGTTATCTACACGACGGGGAGTCAGGCAACTATGGATGAACGAAATAGACAGATCGCTGAGATAGGTGCCTCAC

TGACCCCGGTCTACCATTCGGGAGGGCATAGCATCAATAGATGTGCTGCCCCTCAGTCCGTTGATACCTACTTGCTTTATCTGTCTAGCGACTCTATCCACGGAGTG

AmpR

7,820 7,840 7,860 7,880 7,900

TGATTAAGCATTGGTAACTGTCAGACCAAGTTTACTCATATATACTTTAGATTGATTTAAAACTTCATTTTTAATTTAAAAGGATCTAGGTGAAGATCCTTTTTGAT

ACTAATTCGTAACCATTGACAGTCTGGTTCAAATGAGTATATATGAAATCTAACTAAATTTTGAAGTAAAAATTAAATTTTCCTAGATCCACTTCTAGGAAAAACTA

AmpR

7,920 7,940 7,960 7,980 8,000 8,020

AATCTCATGACCAAAATCCCTTAACGTGAGTTTTCGTTCCACTGAGCGTCAGACCCCGTAGAAAAGATCAAAGGATCTTCTTGAGATCCTTTTTTTCTGCGCGTAAT

TTAGAGTACTGGTTTTAGGGAATTGCACTCAAAAGCAAGGTGACTCGCAGTCTGGGGCATCTTTTCTAGTTTCCTAGAAGAACTCTAGGAAAAAAAGACGCGCATTA

pUC origin

8,040 8,060 8,080 8,100 8,120

CTGCTGCTTGCAAACAAAAAAACCACCGCTACCAGCGGTGGTTTGTTTGCCGGATCAAGAGCTACCAACTCTTTTTCCGAAGGTAACTGGCTTCAGCAGAGCGCAGA

GACGACGAACGTTTGTTTTTTTGGTGGCGATGGTCGCCACCAAACAAACGGCCTAGTTCTCGATGGTTGAGAAAAAGGCTTCCATTGACCGAAGTCGTCTCGCGTCT

pUC origin

8,140 8,160 8,180 8,200 8,220
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TACCAAATACTGTCCTTCTAGTGTAGCCGTAGTTAGGCCACCACTTCAAGAACTCTGTAGCACCGCCTACATACCTCGCTCTGCTAATCCTGTTACCAGTGGCTGCT

ATGGTTTATGACAGGAAGATCACATCGGCATCAATCCGGTGGTGAAGTTCTTGAGACATCGTGGCGGATGTATGGAGCGAGACGATTAGGACAATGGTCACCGACGA

pUC origin

8,240 8,260 8,280 8,300 8,320 8,340

GCCAGTGGCGATAAGTCGTGTCTTACCGGGTTGGACTCAAGACGATAGTTACCGGATAAGGCGCAGCGGTCGGGCTGAACGGGGGGTTCGTGCACACAGCCCAGCTT

CGGTCACCGCTATTCAGCACAGAATGGCCCAACCTGAGTTCTGCTATCAATGGCCTATTCCGCGTCGCCAGCCCGACTTGCCCCCCAAGCACGTGTGTCGGGTCGAA

pUC origin

8,360 8,380 8,400 8,420 8,440

GGAGCGAACGACCTACACCGAACTGAGATACCTACAGCGTGAGCTATGAGAAAGCGCCACGCTTCCCGAAGGGAGAAAGGCGGACAGGTATCCGGTAAGCGGCAGGG

CCTCGCTTGCTGGATGTGGCTTGACTCTATGGATGTCGCACTCGATACTCTTTCGCGGTGCGAAGGGCTTCCCTCTTTCCGCCTGTCCATAGGCCATTCGCCGTCCC

pUC origin

8,460 8,480 8,500 8,520 8,540 8,560

TCGGAACAGGAGAGCGCACGAGGGAGCTTCCAGGGGGAAACGCCTGGTATCTTTATAGTCCTGTCGGGTTTCGCCACCTCTGACTTGAGCGTCGATTTTTGTGATGC

AGCCTTGTCCTCTCGCGTGCTCCCTCGAAGGTCCCCCTTTGCGGACCATAGAAATATCAGGACAGCCCAAAGCGGTGGAGACTGAACTCGCAGCTAAAAACACTACG

pUC origin

8,580 8,600 8,620 8,640 8,660

TCGTCAGGGGGGCGGAGCCTATGGAAAAACGCCAGCAACGCGGCCTTTTTACGGTTCCTGGCCTTTTGCTGGCCTTTTGCTCACATGT

AGCAGTCCCCCCGCCTCGGATACCTTTTTGCGGTCGTTGCGCCGGAAAAATGCCAAGGACCGGAAAACGACCGGAAAACGAGTGTACA

pUC origin

8,670 8,680 8,690 8,700 8,710 8,720 8,730 8,740 8,750


