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pSurvivin-gMLP-polyA-pAAV (4603 bp)

CCTGCAGGCAGCTGCGCGCTCGCTCGCTCACTGAGGCCGCCCGGGCGTCGGGCGACCTTTGGTCGCCCGGCCTCAGTGAGCGAGCGAGCGCGCAGAGAGGGAGTGGC

GGACGTCCGTCGACGCGCGAGCGAGCGAGTGACTCCGGCGGGCCCGCAGCCCGCTGGAAACCAGCGGGCCGGAGTCACTCGCTCGCTCGCGCGTCTCTCCCTCACCG

L-ITR

20 40 60 80 100

CAACTCCATCACTAGGGGTTCCTGCggccgcgtcgacgccatagaaccagagaagtgagtggatgtgatgcccagctccagaagtgactccagaacaccctgttcca

GTTGAGGTAGTGATCCCCAAGGACGccggcgcagctgcggtatcttggtctcttcactcacctacactacgggtcgaggtcttcactgaggtcttgtgggacaaggt

SalI

survivin promoterL-ITR

120 140 160 180 200

aagcagaggacacactgattttttttttaataggctgcaggacttactgttggtgggacgccctgctttgcgaagggaaaggaggagtttgccctgagcacaggccc

ttcgtctcctgtgtgactaaaaaaaaaattatccgacgtcctgaatgacaaccaccctgcgggacgaaacgcttccctttcctcctcaaacgggactcgtgtccggg

survivin promoter

220 240 260 280 300 320

ccaccctccactgggctttccccagctcccttgtcttcttatcacggtagtggcccagtccctggcccctgactccagaaggtggccctcctggaaacccaggtcgt

ggtgggaggtgacccgaaaggggtcgagggaacagaagaatagtgccatcaccgggtcagggaccggggactgaggtcttccaccgggaggacctttgggtccagca

survivin promoter

340 360 380 400 420

gcagtcaacgatgtactcgccgggacagcgatgtctgctgcactccatccctcccctgttcatttgtccttcatgcccgtctggagtagatgctttttgcagaggtg

cgtcagttgctacatgagcggccctgtcgctacagacgacgtgaggtagggaggggacaagtaaacaggaagtacgggcagacctcatctacgaaaaacgtctccac

survivin promoter

440 460 480 500 520

gcaccctgtaaagctctcctgtctgactttttttttttttttagactgagttttgctcttgttgcctaggctggagtgcaatggcacaatctcagctcactgcaccc

cgtgggacatttcgagaggacagactgaaaaaaaaaaaaaaatctgactcaaaacgagaacaacggatccgacctcacgttaccgtgttagagtcgagtgacgtggg

AvrII

survivin promoter

540 560 580 600 620 640

tctgcctcccgggttcaagcgattctcctgcctcagcctcccgagtagttgggattacaggcatgcaccaccacgcccagctaatttttgtatttttagtagagaca

agacggagggcccaagttcgctaagaggacggagtcggagggctcatcaaccctaatgtccgtacgtggtggtgcgggtcgattaaaaacataaaaatcatctctgt

BstAPI

survivin promoter

660 680 700 720 740
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aggtttcaccgtgatggccaggctggtcttgaactccaggactcaagtgatgctcctgcctaggcctctcaaagtgttgggattacaggcgtgagccactgcacccg

tccaaagtggcactaccggtccgaccagaacttgaggtcctgagttcactacgaggacggatccggagagtttcacaaccctaatgtccgcactcggtgacgtgggc

StuI
AvrII

survivin promoter

760 780 800 820 840

gcctgcacgcgttctttgaaagcagtcgagggggcgctaggtgtgggcagggacgagctggcgcggcgtcgctgggtgcaccgcgaccacgggcagagccacgcggc

cggacgtgcgcaagaaactttcgtcagctcccccgcgatccacacccgtccctgctcgaccgcgccgcagcgacccacgtggcgctggtgcccgtctcggtgcgccg

MluI

survivin promoter

860 880 900 920 940 960

gggaggactacaactcccggcacaccccgcgccgccccgcctctactcccagaaggccgcggggggtggaccgcctaagagggcgtgcgctcccgacatgccccgcg

ccctcctgatgttgagggccgtgtggggcgcggcggggcggagatgagggtcttccggcgccccccacctggcggattctcccgcacgcgagggctgtacggggcgc

survivin promoter

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

gcgcgccattaaccgccagatttgaatcgcgggacccgttggcagaggtggaccggttctagagACAGTACTGATGAGTCCGTGAGGACGAAACGAGTAAGCTCGTC

cgcgcggtaattggcggtctaaacttagcgccctgggcaaccgtctccacctggccaagatctcTGTCATGACTACTCAGGCACTCCTGCTTTGCTCATTCGAGCAG

PpuMI
AgeIAscI KflI XbaIBsaBI

survivin promoter Hammerhead ribozyme

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

TACTGTATGTACATACAGTGTTTTAGAGCTAGAAATAGCAAGTTAAAATAAGGCTAGTCCGTTATCAACTTGAAAAAGTGGCACCGAGTCGGTGCTTTTGGCCGGCA

ATGACATACATGTATGTCACAAAATCTCGATCTTTATCGTTCAATTTTATTCCGATCAGGCAATAGTTGAACTTTTTCACCGTGGCTCAGCCACGAAAACCGGCCGT

BsrGI

gRNA scaffold for SpCas9a1_gRNA

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

TGGTCCCAGCCTCCTCGCTGGCGCCGGCTGGGCAACATGCTTCGGCATGGCGAATGGGACtactagtggatccttaattaatctagaggatccCGGGTGGCATCCCT

ACCAGGGTCGGAGGAGCGACCGCGGCCGACCCGTTGTACGAAGCCGTACCGCTTACCCTGatgatcacctaggaattaattagatctcctaggGCCCACCGTAGGGA

XbaI
PacISpeI

HDV ribozyme

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

CACTGGGGAGGGGTCACGGAGAGGACCGGGACCTTCAACGGTGAGGTCACGGGTGGTCGGAACAGGATTATTTTAATTCAACGTAGTAAAACAGACTGATCCACAGG

CspCI

hGH poly A

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

TTCTATAATATTATGGGGTGGAGGGGGGTGGTATGGAGCAAGGGGCAAGTTGGGAAGACAACCTGTAGGGCCTGCGGGGTCTATTGGGAACCAAGCTGGAGTGCAGT

AAGATATTATAATACCCCACCTCCCCCCACCATACCTCGTTCCCCGTTCAACCCTTCTGTTGGACATCCCGGACGCCCCAGATAACCCTTGGTTCGACCTCACGTCA

hGH poly A

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

GGCACAATCTTGGCTCACTGCAATCTCCGCCTCCTGGGTTCAAGCGATTCTCCTGCCTCAGCCTCCCGAGTTGTTGGGATTCCAGGCATGCATGACCAGGCTCAGCT

CCGTGTTAGAACCGAGTGACGTTAGAGGCGGAGGACCCAAGTTCGCTAAGAGGACGGAGTCGGAGGGCTCAACAACCCTAAGGTCCGTACGTACTGGTCCGAGTCGA

BlpINsiI

hGH poly A

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

AATTTTTGTTTTTTTGGTAGAGACGGGGTTTCACCATATTGGCCAGGCTGTCTCCAACTCCTAATCTCAGGTGATCTACCCACCTTGGCCTCCCAAATTGCTGGGAT

TTAAAAACAAAAAAACCATCTCTGCCCCAAAGTGGTATAACCGGTCCGACAGAGGTTGAGGATTAGAGTCCACTAGATGGGTGGAACCGGAGGGTTTAACGACCCTA

BstXI

hGH poly A

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

TACAGGCGTGAACCACTGCTCCCTTCCCTGTCCTTCTGgcGGCCGCAGGAACCCCTAGTGATGGAGTTGGCCACTCCCTCTCTGCGCGCTCGCTCGCTCACTGAGGC

ATGTCCGCACTTGGTGACGAGGGAAGGGACAGGAAGACcgCCGGCGTCCTTGGGGATCACTACCTCAACCGGTGAGGGAGAGACGCGCGAGCGAGCGAGTGACTCCG

R-ITRhGH poly A

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

CGGGCGACCAAAGGTCGCCCGACGCCCGGGCTTTGCCCGGGCGGCCTCAGTGAGCGAGCGAGCGCGCAGCTGCCTGCAGGGGCGCCTGATGCGGTATTTTCTCCTTA

GCCCGCTGGTTTCCAGCGGGCTGCGGGCCCGAAACGGGCCCGCCGGAGTCACTCGCTCGCTCGCGCGTCGACGGACGTCCCCGCGGACTACGCCATAAAAGAGGAAT

R-ITR

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

CGCATCTGTGCGGTATTTCACACCGCATACGTCAAAGCAACCATAGTACGCGCCCTGTAGCGGCGCATTAAGCGCGGCGGGTGTGGTGGTTACGCGCAGCGTGACCG

GCGTAGACACGCCATAAAGTGTGGCGTATGCAGTTTCGTTGGTATCATGCGCGGGACATCGCCGCGTAATTCGCGCCGCCCACACCACCAATGCGCGTCGCACTGGC

F1 ori

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

GATGTGAACGGTCGCGGGATCGCGGGCGAGGAAAGCGAAAGAAGGGAAGGAAAGAGCGGTGCAAGCGGCCGAAAGGGGCAGTTCGAGATTTAGCCCCCGAGGGAAAT

BanII

F1 ori

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

GGGTTCCGATTTAGTGCTTTACGGCACCTCGACCCCAAAAAACTTGATTTGGGTGATGGTTCACGTAGTGGGCCATCGCCCTGATAGACGGTTTTTCGCCCTTTGAC

CCCAAGGCTAAATCACGAAATGCCGTGGAGCTGGGGTTTTTTGAACTAAACCCACTACCAAGTGCATCACCCGGTAGCGGGACTATCTGCCAAAAAGCGGGAAACTG

DraIII
BsaAI

F1 ori

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

GTTGGAGTCCACGTTCTTTAATAGTGGACTCTTGTTCCAAACTGGAACAACACTCAACCCTATCTCGGGCTATTCTTTTGATTTATAAGGGATTTTGCCGATTTCGG

CAACCTCAGGTGCAAGAAATTATCACCTGAGAACAAGGTTTGACCTTGTTGTGAGTTGGGATAGAGCCCGATAAGAAAACTAAATATTCCCTAAAACGGCTAAAGCC

PsiI

F1 ori

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

CCTATTGGTTAAAAAATGAGCTGATTTAACAAAAATTTAACGCGAATTTTAACAAAATATTAACGTTTACAATTTTATGGTGCACTCTCAGTACAATCTGCTCTGAT

GGATAACCAATTTTTTACTCGACTAAATTGTTTTTAAATTGCGCTTAAAATTGTTTTATAATTGCAAATGTTAAAATACCACGTGAGAGTCATGTTAGACGAGACTA

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

GCCGCATAGTTAAGCCAGCCCCGACACCCGCCAACACCCGCTGACGCGCCCTGACGGGCTTGTCTGCTCCCGGCATCCGCTTACAGACAAGCTGTGACCGTCTCCGG

CGGCGTATCAATTCGGTCGGGGCTGTGGGCGGTTGTGGGCGACTGCGCGGGACTGCCCGAACAGACGAGGGCCGTAGGCGAATGTCTGTTCGACACTGGCAGAGGCC

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

GAGCTGCATGTGTCAGAGGTTTTCACCGTCATCACCGAAACGCGCGAGACGAAAGGGCCTCGTGATACGCCTATTTTTATAGGTTAATGTCATGATAATAATGGTTT

CTCGACGTACACAGTCTCCAAAAGTGGCAGTAGTGGCTTTGCGCGCTCTGCTTTCCCGGAGCACTATGCGGATAAAAATATCCAATTACAGTACTATTATTACCAAA

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

CTTAGACGTCAGGTGGCACTTTTCGGGGAAATGTGCGCGGAACCCCTATTTGTTTATTTTTCTAAATACATTCAAATATGTATCCGCTCATGAGACAATAACCCTGA

GAATCTGCAGTCCACCGTGAAAAGCCCCTTTACACGCGCCTTGGGGATAAACAAATAAAAAGATTTATGTAAGTTTATACATAGGCGAGTACTCTGTTATTGGGACT

AatII
ZraI

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

TAAATGCTTCAATAATATTGAAAAAGGAAGAGTATGAGTATTCAACATTTCCGTGTCGCCCTTATTCCCTTTTTTGCGGCATTTTGCCTTCCTGTTTTTGCTCACCC

ATTTACGAAGTTATTATAACTTTTTCCTTCTCATACTCATAAGTTGTAAAGGCACAGCGGGAATAAGGGAAAAAACGCCGTAAAACGGAAGGACAAAAACGAGTGGG

EarI

AmpR

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

TCTTTGCGACCACTTTCATTTTCTACGACTTCTAGTCAACCCACGTGCTCACCCAATGTAGCTTGACCTAGAGTTGTCGCCATTCTAGGAACTCTCAAAAGCGGGGC

AmpR

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

AAGAACGTTTTCCAATGATGAGCACTTTTAAAGTTCTGCTATGTGGCGCGGTATTATCCCGTATTGACGCCGGGCAAGAGCAACTCGGTCGCCGCATACACTATTCT

TTCTTGCAAAAGGTTACTACTCGTGAAAATTTCAAGACGATACACCGCGCCATAATAGGGCATAACTGCGGCCCGTTCTCGTTGAGCCAGCGGCGTATGTGATAAGA

XmnI

AmpR

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

CAGAATGACTTGGTTGAGTACTCACCAGTCACAGAAAAGCATCTTACGGATGGCATGACAGTAAGAGAATTATGCAGTGCTGCCATAACCATGAGTGATAACACTGC

GTCTTACTGAACCAACTCATGAGTGGTCAGTGTCTTTTCGTAGAATGCCTACCGTACTGTCATTCTCTTAATACGTCACGACGGTATTGGTACTCACTATTGTGACG

AmpR

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

GGCCAACTTACTTCTGACAACGATCGGAGGACCGAAGGAGCTAACCGCTTTTTTGCACAACATGGGGGATCATGTAACTCGCCTTGATCGTTGGGAACCGGAGCTGA

CCGGTTGAATGAAGACTGTTGCTAGCCTCCTGGCTTCCTCGATTGGCGAAAAAACGTGTTGTACCCCCTAGTACATTGAGCGGAACTAGCAACCCTTGGCCTCGACT

PvuI

AmpR

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

ATGAAGCCATACCAAACGACGAGCGTGACACCACGATGCCTGTAGCAATGGCAACAACGTTGCGCAAACTATTAACTGGCGAACTACTTACTCTAGCTTCCCGGCAA

TACTTCGGTATGGTTTGCTGCTCGCACTGTGGTGCTACGGACATCGTTACCGTTGTTGCAACGCGTTTGATAATTGACCGCTTGATGAATGAGATCGAAGGGCCGTT

FspI

AmpR

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

CAATTAATAGACTGGATGGAGGCGGATAAAGTTGCAGGACCACTTCTGCGCTCGGCCCTTCCGGCTGGCTGGTTTATTGCTGATAAATCTGGAGCCGGTGAGCGTGG

GTTAATTATCTGACCTACCTCCGCCTATTTCAACGTCCTGGTGAAGACGCGAGCCGGGAAGGCCGACCGACCAAATAACGACTATTTAGACCTCGGCCACTCGCACC

NmeAIII

AmpR

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

GTCTCGCGGTATCATTGCAGCACTGGGGCCAGATGGTAAGCCCTCCCGTATCGTAGTTATCTACACGACGGGGAGTCAGGCAACTATGGATGAACGAAATAGACAGA

CAGAGCGCCATAGTAACGTCGTGACCCCGGTCTACCATTCGGGAGGGCATAGCATCAATAGATGTGCTGCCCCTCAGTCCGTTGATACCTACTTGCTTTATCTGTCT

BsaI

AmpR

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

AGCGACTCTATCCACGGAGTGACTAATTCGTAACCATTGACAGTCTGGTTCAAATGAGTATATATGAAATCTAACTAAATTTTGAAGTAAAAATTAAATTTTCCTAG

AmpR

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

TAGGTGAAGATCCTTTTTGATAATCTCATGACCAAAATCCCTTAACGTGAGTTTTCGTTCCACTGAGCGTCAGACCCCGTAGAAAAGATCAAAGGATCTTCTTGAGA

ATCCACTTCTAGGAAAAACTATTAGAGTACTGGTTTTAGGGAATTGCACTCAAAAGCAAGGTGACTCGCAGTCTGGGGCATCTTTTCTAGTTTCCTAGAAGAACTCT

pUC origin

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

TCCTTTTTTTCTGCGCGTAATCTGCTGCTTGCAAACAAAAAAACCACCGCTACCAGCGGTGGTTTGTTTGCCGGATCAAGAGCTACCAACTCTTTTTCCGAAGGTAA

AGGAAAAAAAGACGCGCATTAGACGACGAACGTTTGTTTTTTTGGTGGCGATGGTCGCCACCAAACAAACGGCCTAGTTCTCGATGGTTGAGAAAAAGGCTTCCATT

pUC origin

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

CTGGCTTCAGCAGAGCGCAGATACCAAATACTGTCCTTCTAGTGTAGCCGTAGTTAGGCCACCACTTCAAGAACTCTGTAGCACCGCCTACATACCTCGCTCTGCTA

GACCGAAGTCGTCTCGCGTCTATGGTTTATGACAGGAAGATCACATCGGCATCAATCCGGTGGTGAAGTTCTTGAGACATCGTGGCGGATGTATGGAGCGAGACGAT

pUC origin

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

ATCCTGTTACCAGTGGCTGCTGCCAGTGGCGATAAGTCGTGTCTTACCGGGTTGGACTCAAGACGATAGTTACCGGATAAGGCGCAGCGGTCGGGCTGAACGGGGGG

TAGGACAATGGTCACCGACGACGGTCACCGCTATTCAGCACAGAATGGCCCAACCTGAGTTCTGCTATCAATGGCCTATTCCGCGTCGCCAGCCCGACTTGCCCCCC

pUC origin

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

TTCGTGCACACAGCCCAGCTTGGAGCGAACGACCTACACCGAACTGAGATACCTACAGCGTGAGCTATGAGAAAGCGCCACGCTTCCCGAAGGGAGAAAGGCGGACA

AAGCACGTGTGTCGGGTCGAACCTCGCTTGCTGGATGTGGCTTGACTCTATGGATGTCGCACTCGATACTCTTTCGCGGTGCGAAGGGCTTCCCTCTTTCCGCCTGT

pUC origin

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

GGTATCCGGTAAGCGGCAGGGTCGGAACAGGAGAGCGCACGAGGGAGCTTCCAGGGGGAAACGCCTGGTATCTTTATAGTCCTGTCGGGTTTCGCCACCTCTGACTT

CCATAGGCCATTCGCCGTCCCAGCCTTGTCCTCTCGCGTGCTCCCTCGAAGGTCCCCCTTTGCGGACCATAGAAATATCAGGACAGCCCAAAGCGGTGGAGACTGAA

pUC origin

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

GAGCGTCGATTTTTGTGATGCTCGTCAGGGGGGCGGAGCCTATGGAAAAACGCCAGCAACGCGGCCTTTTTACGGTTCCTGGCCTTTTGCTGGCCTTTTGCTCACAT

CTCGCAGCTAAAAACACTACGAGCAGTCCCCCCGCCTCGGATACCTTTTTGCGGTCGTTGCGCCGGAAAAATGCCAAGGACCGGAAAACGACCGGAAAACGAGTGTA

PciI

pUC origin

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

CA

4,602


