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CMV-SaCas9-polyA-pAAV (7250 bp)

CCTGCAGGCAGCTGCGCGCTCGCTCGCTCACTGAGGCCGCCCGGGCGTCGGGCGACCTTTGGTCGCCCGGCCTCAGTGAGCGAGCGAGCGCGCAGAGAGGGAGTGGC

GGACGTCCGTCGACGCGCGAGCGAGCGAGTGACTCCGGCGGGCCCGCAGCCCGCTGGAAACCAGCGGGCCGGAGTCACTCGCTCGCTCGCGCGTCTCTCCCTCACCG

L-ITR

20 40 60 80 100

CAACTCCATCACTAGGGGTTCCTGCggccgcgtcgacctcgaggcgttgacattgattattgactagttattaatagtaatcaattacggggtcattagttcatagc

GTTGAGGTAGTGATCCCCAAGGACGccggcgcagctggagctccgcaactgtaactaataactgatcaataattatcattagttaatgccccagtaatcaagtatcg

PaeR7I
PspXI

AccI
SalI SpeIXhoI

CMV PromoterL-ITR

120 140 160 180 200

ccatatatggagttccgcgttacataacttacggtaaatggcccgcctggctgaccgcccaacgacccccgcccattgacgtcaataatgacgtatgttcccatagt

ggtatatacctcaaggcgcaatgtattgaatgccatttaccgggcggaccgactggcgggttgctgggggcgggtaactgcagttattactgcatacaagggtatca

CMV Promoter

220 240 260 280 300 320

aacgccaatagggactttccattgacgtcaatgggtggagtatttacggtaaactgcccacttggcagtacatcaagtgtatcatatgccaagtacgccccctattg

ttgcggttatccctgaaaggtaactgcagttacccacctcataaatgccatttgacgggtgaaccgtcatgtagttcacatagtatacggttcatgcgggggataac

NdeI

CMV Promoter

340 360 380 400 420

acgtcaatgacggtaaatggcccgcctggcattatgcccagtacatgaccttatgggactttcctacttggcagtacatctacgtattagtcatcgctattaccatg

tgcagttactgccatttaccgggcggaccgtaatacgggtcatgtactggaataccctgaaaggatgaaccgtcatgtagatgcataatcagtagcgataatggtac

SnaBI

CMV Promoter

440 460 480 500 520

gtgatgcggttttggcagtacatcaatgggcgtggatagcggtttgactcacggggatttccaagtctccaccccattgacgtcaatgggagtttgttttggcacca

cactacgccaaaaccgtcatgtagttacccgcacctatcgccaaactgagtgcccctaaaggttcagaggtggggtaactgcagttaccctcaaacaaaaccgtggt

CMV Promoter

540 560 580 600 620 640

aaatcaacgggactttccaaaatgtcgtaacaactccgccccattgacgcaaatgggcggtaggcgtgtacggtgggaggtctatataagcagagctctctggctaa

tttagttgccctgaaaggttttacagcattgttgaggcggggtaactgcgtttacccgccatccgcacatgccaccctccagatatattcgtctcgagagaccgatt

SacI
Eco53kI

CMV Promoter

660 680 700 720 740
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ctaccggtgccaccATGGCCCCAAAGAAGAAGCGGAAGGTCGGTATCCACGGAGTCCCAGCAGCCAAGCGGAACTACATCCTGGGCCTGGACATCGGCATCACCAGC

gatggccacggtggTACCGGGGTTTCTTCTTCGCCTTCCAGCCATAGGTGCCTCAGGGTCGTCGGTTCGCCTTGATGTAGGACCCGGACCTGTAGCCGTAGTGGTCG

AgeI

NLS hSaCas9

760 780 800 820 840

GTGGGCTACGGCATCATCGACTACGAGACACGGGACGTGATCGATGCCGGCGTGCGGCTGTTCAAAGAGGCCAACGTGGAAAACAACGAGGGCAGGCGGAGCAAGAG

CACCCGATGCCGTAGTAGCTGATGCTCTGTGCCCTGCACTAGCTACGGCCGCACGCCGACAAGTTTCTCCGGTTGCACCTTTTGTTGCTCCCGTCCGCCTCGTTCTC

BspDI
ClaI

hSaCas9

860 880 900 920 940 960

AGGCGCCAGAAGGCTGAAGCGGCGGAGGCGGCATAGAATCCAGAGAGTGAAGAAGCTGCTGTTCGACTACAACCTGCTGACCGACCACAGCGAGCTGAGCGGCATCA

TCCGCGGTCTTCCGACTTCGCCGCCTCCGCCGTATCTTAGGTCTCTCACTTCTTCGACGACAAGCTGATGTTGGACGACTGGCTGGTGTCGCTCGACTCGCCGTAGT

hSaCas9

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

ACCCCTACGAGGCCAGAGTGAAGGGCCTGAGCCAGAAGCTGAGCGAGGAAGAGTTCTCTGCCGCCCTGCTGCACCTGGCCAAGAGAAGAGGCGTGCACAACGTGAAC

TGGGGATGCTCCGGTCTCACTTCCCGGACTCGGTCTTCGACTCGCTCCTTCTCAAGAGACGGCGGGACGACGTGGACCGGTTCTCTTCTCCGCACGTGTTGCACTTG

hSaCas9

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

GAGGTGGAAGAGGACACCGGCAACGAGCTGTCCACCAAAGAGCAGATCAGCCGGAACAGCAAGGCCCTGGAAGAGAAATACGTGGCCGAACTGCAGCTGGAACGGCT

CTCCACCTTCTCCTGTGGCCGTTGCTCGACAGGTGGTTTCTCGTCTAGTCGGCCTTGTCGTTCCGGGACCTTCTCTTTATGCACCGGCTTGACGTCGACCTTGCCGA

hSaCas9

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

GAAGAAAGACGGCGAAGTGCGGGGCAGCATCAACAGATTCAAGACCAGCGACTACGTGAAAGAAGCCAAACAGCTGCTGAAGGTGCAGAAGGCCTACCACCAGCTGG

CTTCTTTCTGCCGCTTCACGCCCCGTCGTAGTTGTCTAAGTTCTGGTCGCTGATGCACTTTCTTCGGTTTGTCGACGACTTCCACGTCTTCCGGATGGTGGTCGACC

hSaCas9

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

ACCAGAGCTTCATCGACACCTACATCGACCTGCTGGAAACCCGGCGGACCTACTATGAGGGACCTGGCGAGGGCAGCCCCTTCGGCTGGAAGGACATCAAAGAATGG

TGGTCTCGAAGTAGCTGTGGATGTAGCTGGACGACCTTTGGGCCGCCTGGATGATACTCCCTGGACCGCTCCCGTCGGGGAAGCCGACCTTCCTGTAGTTTCTTACC

PpuMI

hSaCas9

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

ATGCTCTACGACTACCCGGTGACGTGGATGAAGGGGCTCCTTGACGCCTCGCACTTCATGCGGATGTTGCGGCTGGACATGTTGCGGGACTTGCTGGACTTGTTAGA

hSaCas9

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

CGTGATCACCAGGGACGAGAACGAGAAGCTGGAATATTACGAGAAGTTCCAGATCATCGAGAACGTGTTCAAGCAGAAGAAGAAGCCCACCCTGAAGCAGATCGCCA

GCACTAGTGGTCCCTGCTCTTGCTCTTCGACCTTATAATGCTCTTCAAGGTCTAGTAGCTCTTGCACAAGTTCGTCTTCTTCTTCGGGTGGGACTTCGTCTAGCGGT

hSaCas9

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

AAGAAATCCTCGTGAACGAAGAGGATATTAAGGGCTACAGAGTGACCAGCACCGGCAAGCCCGAGTTCACCAACCTGAAGGTGTACCACGACATCAAGGACATTACC

TTCTTTAGGAGCACTTGCTTCTCCTATAATTCCCGATGTCTCACTGGTCGTGGCCGTTCGGGCTCAAGTGGTTGGACTTCCACATGGTGCTGTAGTTCCTGTAATGG

hSaCas9

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

GCCCGGAAAGAGATTATTGAGAACGCCGAGCTGCTGGATCAGATTGCCAAGATCCTGACCATCTACCAGAGCAGCGAGGACATCCAGGAAGAACTGACCAATCTGAA

CGGGCCTTTCTCTAATAACTCTTGCGGCTCGACGACCTAGTCTAACGGTTCTAGGACTGGTAGATGGTCTCGTCGCTCCTGTAGGTCCTTCTTGACTGGTTAGACTT

hSaCas9

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

CTCCGAGCTGACCCAGGAAGAGATCGAGCAGATCTCTAATCTGAAGGGCTATACCGGCACCCACAACCTGAGCCTGAAGGCCATCAACCTGATCCTGGACGAGCTGT

GAGGCTCGACTGGGTCCTTCTCTAGCTCGTCTAGAGATTAGACTTCCCGATATGGCCGTGGGTGTTGGACTCGGACTTCCGGTAGTTGGACTAGGACCTGCTCGACA

hSaCas9

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

GGCACACCAACGACAACCAGATCGCTATCTTCAACCGGCTGAAGCTGGTGCCCAAGAAGGTGGACCTGTCCCAGCAGAAAGAGATCCCCACCACCCTGGTGGACGAC

CCGTGTGGTTGCTGTTGGTCTAGCGATAGAAGTTGGCCGACTTCGACCACGGGTTCTTCCACCTGGACAGGGTCGTCTTTCTCTAGGGGTGGTGGGACCACCTGCTG

hSaCas9

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

TTCATCCTGAGCCCCGTCGTGAAGAGAAGCTTCATCCAGAGCATCAAAGTGATCAACGCCATCATCAAGAAGTACGGCCTGCCCAACGACATCATTATCGAGCTGGC

AAGTAGGACTCGGGGCAGCACTTCTCTTCGAAGTAGGTCTCGTAGTTTCACTAGTTGCGGTAGTAGTTCTTCATGCCGGACGGGTTGCTGTAGTAATAGCTCGACCG

HindIII

hSaCas9

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

CCGCGAGAAGAACTCCAAGGACGCCCAGAAAATGATCAACGAGATGCAGAAGCGGAACCGGCAGACCAACGAGCGGATCGAGGAAATCATCCGGACCACCGGCAAAG

GGCGCTCTTCTTGAGGTTCCTGCGGGTCTTTTACTAGTTGCTCTACGTCTTCGCCTTGGCCGTCTGGTTGCTCGCCTAGCTCCTTTAGTAGGCCTGGTGGCCGTTTC

BspEI

hSaCas9

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

TCTTGCGGTTCATGGACTAGCTCTTCTAGTTCGACGTGCTGTACGTCCTTCCGTTCACGGACATGTCGGACCTTCGGTAGGGAGACCTTCTAGACGACTTGTTGGGG

BstAPI

hSaCas9

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

TTCAACTATGAGGTGGACCACATCATCCCCAGAAGCGTGTCCTTCGACAACAGCTTCAACAACAAGGTGCTCGTGAAGCAGGAAGAAAACAGCAAGAAGGGCAACCG

AAGTTGATACTCCACCTGGTGTAGTAGGGGTCTTCGCACAGGAAGCTGTTGTCGAAGTTGTTGTTCCACGAGCACTTCGTCCTTCTTTTGTCGTTCTTCCCGTTGGC

hSaCas9

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

GACCCCATTCCAGTACCTGAGCAGCAGCGACAGCAAGATCAGCTACGAAACCTTCAAGAAGCACATCCTGAATCTGGCCAAGGGCAAGGGCAGAATCAGCAAGACCA

CTGGGGTAAGGTCATGGACTCGTCGTCGCTGTCGTTCTAGTCGATGCTTTGGAAGTTCTTCGTGTAGGACTTAGACCGGTTCCCGTTCCCGTCTTAGTCGTTCTGGT

hSaCas9

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

AGAAAGAGTATCTGCTGGAAGAACGGGACATCAACAGGTTCTCCGTGCAGAAAGACTTCATCAACCGGAACCTGGTGGATACCAGATACGCCACCAGAGGCCTGATG

TCTTTCTCATAGACGACCTTCTTGCCCTGTAGTTGTCCAAGAGGCACGTCTTTCTGAAGTAGTTGGCCTTGGACCACCTATGGTCTATGCGGTGGTCTCCGGACTAC

SexAI

hSaCas9

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

AACCTGCTGCGGAGCTACTTCAGAGTGAACAACCTGGACGTGAAAGTGAAGTCCATCAATGGCGGCTTCACCAGCTTTCTGCGGCGGAAGTGGAAGTTTAAGAAAGA

TTGGACGACGCCTCGATGAAGTCTCACTTGTTGGACCTGCACTTTCACTTCAGGTAGTTACCGCCGAAGTGGTCGAAAGACGCCGCCTTCACCTTCAAATTCTTTCT

hSaCas9

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

GCGGAACAAGGGGTACAAGCACCACGCCGAGGACGCCCTGATCATTGCCAACGCCGATTTCATCTTCAAAGAGTGGAAGAAACTGGACAAGGCCAAAAAAGTGATGG

CGCCTTGTTCCCCATGTTCGTGGTGCGGCTCCTGCGGGACTAGTAACGGTTGCGGCTAAAGTAGAAGTTTCTCACCTTCTTTGACCTGTTCCGGTTTTTTCACTACC

hSaCas9

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

AAAACCAGATGTTCGAGGAAAAGCAGGCCGAGAGCATGCCCGAGATCGAAACCGAGCAGGAGTACAAAGAGATCTTCATCACCCCCCACCAGATCAAGCACATTAAG

TTTTGGTCTACAAGCTCCTTTTCGTCCGGCTCTCGTACGGGCTCTAGCTTTGGCTCGTCCTCATGTTTCTCTAGAAGTAGTGGGGGGTGGTCTAGTTCGTGTAATTC

hSaCas9

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

GACTTCAAGGACTACAAGTACAGCCACCGGGTGGACAAGAAGCCTAATAGAGAGCTGATTAACGACACCCTGTACTCCACCCGGAAGGACGACAAGGGCAACACCCT

CTGAAGTTCCTGATGTTCATGTCGGTGGCCCACCTGTTCTTCGGATTATCTCTCGACTAATTGCTGTGGGACATGAGGTGGGCCTTCCTGCTGTTCCCGTTGTGGGA

hSaCas9

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

CTAGCACTTGTTAGACTTGCCGGACATGCTGTTCCTGTTACTGTTCGACTTTTTCGACTAGTTGTTCTCGGGGCTTTTCGACGACTACATGGTGGTGCTGGGGGTCT

hSaCas9

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

CCTACCAGAAACTGAAGCTGATTATGGAACAGTACGGCGACGAGAAGAATCCCCTGTACAAGTACTACGAGGAAACCGGGAACTACCTGACCAAGTACTCCAAAAAG

GGATGGTCTTTGACTTCGACTAATACCTTGTCATGCCGCTGCTCTTCTTAGGGGACATGTTCATGATGCTCCTTTGGCCCTTGATGGACTGGTTCATGAGGTTTTTC

hSaCas9

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

GACAACGGCCCCGTGATCAAGAAGATTAAGTATTACGGCAACAAACTGAACGCCCATCTGGACATCACCGACGACTACCCCAACAGCAGAAACAAGGTCGTGAAGCT

CTGTTGCCGGGGCACTAGTTCTTCTAATTCATAATGCCGTTGTTTGACTTGCGGGTAGACCTGTAGTGGCTGCTGATGGGGTTGTCGTCTTTGTTCCAGCACTTCGA

hSaCas9

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

GTCCCTGAAGCCCTACAGATTCGACGTGTACCTGGACAATGGCGTGTACAAGTTCGTGACCGTGAAGAATCTGGATGTGATCAAAAAAGAAAACTACTACGAAGTGA

CAGGGACTTCGGGATGTCTAAGCTGCACATGGACCTGTTACCGCACATGTTCAAGCACTGGCACTTCTTAGACCTACACTAGTTTTTTCTTTTGATGATGCTTCACT

hSaCas9

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

ATAGCAAGTGCTATGAGGAAGCTAAGAAGCTGAAGAAGATCAGCAACCAGGCCGAGTTTATCGCCTCCTTCTACAACAACGATCTGATCAAGATCAACGGCGAGCTG

TATCGTTCACGATACTCCTTCGATTCTTCGACTTCTTCTAGTCGTTGGTCCGGCTCAAATAGCGGAGGAAGATGTTGTTGCTAGACTAGTTCTAGTTGCCGCTCGAC

hSaCas9

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

TATAGAGTGATCGGCGTGAACAACGACCTGCTGAACCGGATCGAAGTGAACATGATCGACATCACCTACCGCGAGTACCTGGAAAACATGAACGACAAGAGGCCCCC

ATATCTCACTAGCCGCACTTGTTGCTGGACGACTTGGCCTAGCTTCACTTGTACTAGCTGTAGTGGATGGCGCTCATGGACCTTTTGTACTTGCTGTTCTCCGGGGG

hSaCas9

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

CAGGATCATTAAGACAATCGCCTCCAAGACCCAGAGCATTAAGAAGTACAGCACAGACATTCTGGGCAACCTGTATGAAGTGAAATCTAAGAAGCACCCTCAGATCA

GTCCTAGTAATTCTGTTAGCGGAGGTTCTGGGTCTCGTAATTCTTCATGTCGTGTCTGTAAGACCCGTTGGACATACTTCACTTTAGATTCTTCGTGGGAGTCTAGT

hSaCas9

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

TCAAAAAGGGCAAAAGGCCGGCGGCCACGAAAAAGGCCGGCCAGGCAAAAAAGAAAAAGggatccCGGGTGGCATCCCTGTGACCCCTCCCCAGTGCCTCTCCTGGC

AGTTTTTCCCGTTTTCCGGCCGCCGGTGCTTTTTCCGGCCGGTCCGTTTTTTCTTTTTCcctaggGCCCACCGTAGGGACACTGGGGAGGGGTCACGGAGAGGACCG

FseI BamHI

NLS hGH poly A

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

GGACCTTCAACGGTGAGGTCACGGGTGGTCGGAACAGGATTATTTTAATTCAACGTAGTAAAACAGACTGATCCACAGGAAGATATTATAATACCCCACCTCCCCCC

hGH poly A

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

TGGTATGGAGCAAGGGGCAAGTTGGGAAGACAACCTGTAGGGCCTGCGGGGTCTATTGGGAACCAAGCTGGAGTGCAGTGGCACAATCTTGGCTCACTGCAATCTCC

ACCATACCTCGTTCCCCGTTCAACCCTTCTGTTGGACATCCCGGACGCCCCAGATAACCCTTGGTTCGACCTCACGTCACCGTGTTAGAACCGAGTGACGTTAGAGG

BbsI

hGH poly A

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

GCCTCCTGGGTTCAAGCGATTCTCCTGCCTCAGCCTCCCGAGTTGTTGGGATTCCAGGCATGCATGACCAGGCTCAGCTAATTTTTGTTTTTTTGGTAGAGACGGGG

CGGAGGACCCAAGTTCGCTAAGAGGACGGAGTCGGAGGGCTCAACAACCCTAAGGTCCGTACGTACTGGTCCGAGTCGATTAAAAACAAAAAAACCATCTCTGCCCC

NsiIBbvCI

hGH poly A

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

TTTCACCATATTGGCCAGGCTGTCTCCAACTCCTAATCTCAGGTGATCTACCCACCTTGGCCTCCCAAATTGCTGGGATTACAGGCGTGAACCACTGCTCCCTTCCC

AAAGTGGTATAACCGGTCCGACAGAGGTTGAGGATTAGAGTCCACTAGATGGGTGGAACCGGAGGGTTTAACGACCCTAATGTCCGCACTTGGTGACGAGGGAAGGG

hGH poly A

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

TGTCCTTCTGgcGGCCGCAGGAACCCCTAGTGATGGAGTTGGCCACTCCCTCTCTGCGCGCTCGCTCGCTCACTGAGGCCGGGCGACCAAAGGTCGCCCGACGCCCG

ACAGGAAGACcgCCGGCGTCCTTGGGGATCACTACCTCAACCGGTGAGGGAGAGACGCGCGAGCGAGCGAGTGACTCCGGCCCGCTGGTTTCCAGCGGGCTGCGGGC

R-ITR

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

GGCTTTGCCCGGGCGGCCTCAGTGAGCGAGCGAGCGCGCAGCTGCCTGCAGGGGCGCCTGATGCGGTATTTTCTCCTTACGCATCTGTGCGGTATTTCACACCGCAT

CCGAAACGGGCCCGCCGGAGTCACTCGCTCGCTCGCGCGTCGACGGACGTCCCCGCGGACTACGCCATAAAAGAGGAATGCGTAGACACGCCATAAAGTGTGGCGTA

R-ITR

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

ACGTCAAAGCAACCATAGTACGCGCCCTGTAGCGGCGCATTAAGCGCGGCGGGTGTGGTGGTTACGCGCAGCGTGACCGCTACACTTGCCAGCGCCCTAGCGCCCGC

TGCAGTTTCGTTGGTATCATGCGCGGGACATCGCCGCGTAATTCGCGCCGCCCACACCACCAATGCGCGTCGCACTGGCGATGTGAACGGTCGCGGGATCGCGGGCG

F1 ori

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

TCCTTTCGCTTTCTTCCCTTCCTTTCTCGCCACGTTCGCCGGCTTTCCCCGTCAAGCTCTAAATCGGGGGCTCCCTTTAGGGTTCCGATTTAGTGCTTTACGGCACC

AGGAAAGCGAAAGAAGGGAAGGAAAGAGCGGTGCAAGCGGCCGAAAGGGGCAGTTCGAGATTTAGCCCCCGAGGGAAATCCCAAGGCTAAATCACGAAATGCCGTGG

F1 ori

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

AGCTGGGGTTTTTTGAACTAAACCCACTACCAAGTGCATCACCCGGTAGCGGGACTATCTGCCAAAAAGCGGGAAACTGCAACCTCAGGTGCAAGAAATTATCACCT

F1 ori

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

CTCTTGTTCCAAACTGGAACAACACTCAACCCTATCTCGGGCTATTCTTTTGATTTATAAGGGATTTTGCCGATTTCGGCCTATTGGTTAAAAAATGAGCTGATTTA

GAGAACAAGGTTTGACCTTGTTGTGAGTTGGGATAGAGCCCGATAAGAAAACTAAATATTCCCTAAAACGGCTAAAGCCGGATAACCAATTTTTTACTCGACTAAAT

PsiI

F1 ori

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

ACAAAAATTTAACGCGAATTTTAACAAAATATTAACGTTTACAATTTTATGGTGCACTCTCAGTACAATCTGCTCTGATGCCGCATAGTTAAGCCAGCCCCGACACC

TGTTTTTAAATTGCGCTTAAAATTGTTTTATAATTGCAAATGTTAAAATACCACGTGAGAGTCATGTTAGACGAGACTACGGCGTATCAATTCGGTCGGGGCTGTGG

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

CGCCAACACCCGCTGACGCGCCCTGACGGGCTTGTCTGCTCCCGGCATCCGCTTACAGACAAGCTGTGACCGTCTCCGGGAGCTGCATGTGTCAGAGGTTTTCACCG

GCGGTTGTGGGCGACTGCGCGGGACTGCCCGAACAGACGAGGGCCGTAGGCGAATGTCTGTTCGACACTGGCAGAGGCCCTCGACGTACACAGTCTCCAAAAGTGGC

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

TCATCACCGAAACGCGCGAGACGAAAGGGCCTCGTGATACGCCTATTTTTATAGGTTAATGTCATGATAATAATGGTTTCTTAGACGTCAGGTGGCACTTTTCGGGG

AGTAGTGGCTTTGCGCGCTCTGCTTTCCCGGAGCACTATGCGGATAAAAATATCCAATTACAGTACTATTATTACCAAAGAATCTGCAGTCCACCGTGAAAAGCCCC

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

AAATGTGCGCGGAACCCCTATTTGTTTATTTTTCTAAATACATTCAAATATGTATCCGCTCATGAGACAATAACCCTGATAAATGCTTCAATAATATTGAAAAAGGA

TTTACACGCGCCTTGGGGATAAACAAATAAAAAGATTTATGTAAGTTTATACATAGGCGAGTACTCTGTTATTGGGACTATTTACGAAGTTATTATAACTTTTTCCT

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

AGAGTATGAGTATTCAACATTTCCGTGTCGCCCTTATTCCCTTTTTTGCGGCATTTTGCCTTCCTGTTTTTGCTCACCCAGAAACGCTGGTGAAAGTAAAAGATGCT

TCTCATACTCATAAGTTGTAAAGGCACAGCGGGAATAAGGGAAAAAACGCCGTAAAACGGAAGGACAAAAACGAGTGGGTCTTTGCGACCACTTTCATTTTCTACGA

AmpR

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

GAAGATCAGTTGGGTGCACGAGTGGGTTACATCGAACTGGATCTCAACAGCGGTAAGATCCTTGAGAGTTTTCGCCCCGAAGAACGTTTTCCAATGATGAGCACTTT

CTTCTAGTCAACCCACGTGCTCACCCAATGTAGCTTGACCTAGAGTTGTCGCCATTCTAGGAACTCTCAAAAGCGGGGCTTCTTGCAAAAGGTTACTACTCGTGAAA

AmpR

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

TAAAGTTCTGCTATGTGGCGCGGTATTATCCCGTATTGACGCCGGGCAAGAGCAACTCGGTCGCCGCATACACTATTCTCAGAATGACTTGGTTGAGTACTCACCAG

ATTTCAAGACGATACACCGCGCCATAATAGGGCATAACTGCGGCCCGTTCTCGTTGAGCCAGCGGCGTATGTGATAAGAGTCTTACTGAACCAACTCATGAGTGGTC

AmpR

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

AGTGTCTTTTCGTAGAATGCCTACCGTACTGTCATTCTCTTAATACGTCACGACGGTATTGGTACTCACTATTGTGACGCCGGTTGAATGAAGACTGTTGCTAGCCT

PvuI

AmpR

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

GGACCGAAGGAGCTAACCGCTTTTTTGCACAACATGGGGGATCATGTAACTCGCCTTGATCGTTGGGAACCGGAGCTGAATGAAGCCATACCAAACGACGAGCGTGA

CCTGGCTTCCTCGATTGGCGAAAAAACGTGTTGTACCCCCTAGTACATTGAGCGGAACTAGCAACCCTTGGCCTCGACTTACTTCGGTATGGTTTGCTGCTCGCACT

AmpR

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

CACCACGATGCCTGTAGCAATGGCAACAACGTTGCGCAAACTATTAACTGGCGAACTACTTACTCTAGCTTCCCGGCAACAATTAATAGACTGGATGGAGGCGGATA

GTGGTGCTACGGACATCGTTACCGTTGTTGCAACGCGTTTGATAATTGACCGCTTGATGAATGAGATCGAAGGGCCGTTGTTAATTATCTGACCTACCTCCGCCTAT

FspI

AmpR

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

AAGTTGCAGGACCACTTCTGCGCTCGGCCCTTCCGGCTGGCTGGTTTATTGCTGATAAATCTGGAGCCGGTGAGCGTGGGTCTCGCGGTATCATTGCAGCACTGGGG

TTCAACGTCCTGGTGAAGACGCGAGCCGGGAAGGCCGACCGACCAAATAACGACTATTTAGACCTCGGCCACTCGCACCCAGAGCGCCATAGTAACGTCGTGACCCC

BsaI

AmpR

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

CCAGATGGTAAGCCCTCCCGTATCGTAGTTATCTACACGACGGGGAGTCAGGCAACTATGGATGAACGAAATAGACAGATCGCTGAGATAGGTGCCTCACTGATTAA

GGTCTACCATTCGGGAGGGCATAGCATCAATAGATGTGCTGCCCCTCAGTCCGTTGATACCTACTTGCTTTATCTGTCTAGCGACTCTATCCACGGAGTGACTAATT

AmpR

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

GCATTGGTAACTGTCAGACCAAGTTTACTCATATATACTTTAGATTGATTTAAAACTTCATTTTTAATTTAAAAGGATCTAGGTGAAGATCCTTTTTGATAATCTCA

CGTAACCATTGACAGTCTGGTTCAAATGAGTATATATGAAATCTAACTAAATTTTGAAGTAAAAATTAAATTTTCCTAGATCCACTTCTAGGAAAAACTATTAGAGT

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

TGACCAAAATCCCTTAACGTGAGTTTTCGTTCCACTGAGCGTCAGACCCCGTAGAAAAGATCAAAGGATCTTCTTGAGATCCTTTTTTTCTGCGCGTAATCTGCTGC

ACTGGTTTTAGGGAATTGCACTCAAAAGCAAGGTGACTCGCAGTCTGGGGCATCTTTTCTAGTTTCCTAGAAGAACTCTAGGAAAAAAAGACGCGCATTAGACGACG

pUC origin

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

TTGCAAACAAAAAAACCACCGCTACCAGCGGTGGTTTGTTTGCCGGATCAAGAGCTACCAACTCTTTTTCCGAAGGTAACTGGCTTCAGCAGAGCGCAGATACCAAA

AACGTTTGTTTTTTTGGTGGCGATGGTCGCCACCAAACAAACGGCCTAGTTCTCGATGGTTGAGAAAAAGGCTTCCATTGACCGAAGTCGTCTCGCGTCTATGGTTT

pUC origin

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

ATGACAGGAAGATCACATCGGCATCAATCCGGTGGTGAAGTTCTTGAGACATCGTGGCGGATGTATGGAGCGAGACGATTAGGACAATGGTCACCGACGACGGTCAC

pUC origin

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

GCGATAAGTCGTGTCTTACCGGGTTGGACTCAAGACGATAGTTACCGGATAAGGCGCAGCGGTCGGGCTGAACGGGGGGTTCGTGCACACAGCCCAGCTTGGAGCGA

CGCTATTCAGCACAGAATGGCCCAACCTGAGTTCTGCTATCAATGGCCTATTCCGCGTCGCCAGCCCGACTTGCCCCCCAAGCACGTGTGTCGGGTCGAACCTCGCT

pUC origin

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

ACGACCTACACCGAACTGAGATACCTACAGCGTGAGCTATGAGAAAGCGCCACGCTTCCCGAAGGGAGAAAGGCGGACAGGTATCCGGTAAGCGGCAGGGTCGGAAC

TGCTGGATGTGGCTTGACTCTATGGATGTCGCACTCGATACTCTTTCGCGGTGCGAAGGGCTTCCCTCTTTCCGCCTGTCCATAGGCCATTCGCCGTCCCAGCCTTG

pUC origin

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

AGGAGAGCGCACGAGGGAGCTTCCAGGGGGAAACGCCTGGTATCTTTATAGTCCTGTCGGGTTTCGCCACCTCTGACTTGAGCGTCGATTTTTGTGATGCTCGTCAG

TCCTCTCGCGTGCTCCCTCGAAGGTCCCCCTTTGCGGACCATAGAAATATCAGGACAGCCCAAAGCGGTGGAGACTGAACTCGCAGCTAAAAACACTACGAGCAGTC

pUC origin

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

GGGGGCGGAGCCTATGGAAAAACGCCAGCAACGCGGCCTTTTTACGGTTCCTGGCCTTTTGCTGGCCTTTTGCTCACATGT

CCCCCGCCTCGGATACCTTTTTGCGGTCGTTGCGCCGGAAAAATGCCAAGGACCGGAAAACGACCGGAAAACGAGTGTACA

PciI

pUC origin

7,170 7,180 7,190 7,200 7,210 7,220 7,230 7,240 7,250


