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1_pCAP2005_01_pLGR-dual-guide-puro-mycNLS-eGFP ...

GTCGACGGATCGGGAGATCTCCCGATCCCCTATGGTGCACTCTCAGTACAATCTGCTCTGATGCCGCATAGTTAAGCCAGTATCTGCTCCCTGCTTGTGTGTTGGAG

CAGCTGCCTAGCCCTCTAGAGGGCTAGGGGATACCACGTGAGAGTCATGTTAGACGAGACTACGGCGTATCAATTCGGTCATAGACGAGGGACGAACACACAACCTC

SgrDI

10 20 30 40 50 60 70 80 90 100

GTCGCTGAGTAGTGCGCGAGCAAAATTTAAGCTACAACAAGGCAAGGCTTGACCGACAATTGCATGAAGAATCTGCTTAGGGTTAGGCGTTTTGCGCTGCTTCGCGA

CAGCGACTCATCACGCGCTCGTTTTAAATTCGATGTTGTTCCGTTCCGAACTGGCTGTTAACGTACTTCTTAGACGAATCCCAATCCGCAAAACGCGACGAAGCGCT

NruI

110 120 130 140 150 160 170 180 190 200 210

pU6 5'-CMV

TGTACGGGCCAGATATACGCGTTGACATTGATTATTGACtagttattaatagtaatcaattacggggtcattagttcatagcccatatatggagttccgcgttacat

ACATGCCCGGTCTATATGCGCAACTGTAACTAATAACTGatcaataattatcattagttaatgccccagtaatcaagtatcgggtatatacctcaaggcgcaatgta

AseIMluI SpeI

CMV enhancer
pU6 5'-CMV

220 230 240 250 260 270 280 290 300 310 320

pU6 5'-CMV

aacttacggtaaatggcccgcctggctgaccgcccaacgacccccgcccattgacgtcaataatgacgtatgttcccatagtaacgccaatagggactttccattga

ttgaatgccatttaccgggcggaccgactggcgggttgctgggggcgggtaactgcagttattactgcatacaagggtatcattgcggttatccctgaaaggtaact

CMV enhancer
pU6 5'-CMV

330 340 350 360 370 380 390 400 410 420

pU6 5'-CMV

cgtcaatgggtggagtatttacggtaaactgcccacttggcagtacatcaagtgtatcatatgccaagtacgccccctattgacgtcaatgacggtaaatggcccgc

gcagttacccacctcataaatgccatttgacgggtgaaccgtcatgtagttcacatagtatacggttcatgcgggggataactgcagttactgccatttaccgggcg

NdeI

CMV enhancer
pU6 5'-CMV

430 440 450 460 470 480 490 500 510 520 530

pU6 5'-CMV

ctggcattatgcccagtacatgaccttatgggactttcctacttggcagtacatctacgtattagtcatcgctattaccatggtgatgcggttttggcagtacatca

gaccgtaatacgggtcatgtactggaataccctgaaaggatgaaccgtcatgtagatgcataatcagtagcgataatggtaccactacgccaaaaccgtcatgtagt

NcoIBsaAI CspCI
SnaBI

pU6 5'-CMV
CMV enhancer CMV promoter

540 550 560 570 580 590 600 610 620 630 640
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pU6 5'-CMV

atgggcgtggatagcggtttgactcacggggatttccaagtctccaccccattgacgtcaatgggagtttgttttggcaccaaaatcaacgggactttccaaaatgt

tacccgcacctatcgccaaactgagtgcccctaaaggttcagaggtggggtaactgcagttaccctcaaacaaaaccgtggttttagttgccctgaaaggttttaca

pU6 5'-CMV
CMV promoter

650 660 670 680 690 700 710 720 730 740

pU6 5'-CMV

cgtaacaactccgccccattgacgcaaatgggcggtaggcgtgtacggtgggaggtctatataagcagCGCGTTTTGCCTGTACTGGGTCTCTCTGGTTAGACCAGA

gcattgttgaggcggggtaactgcgtttacccgccatccgcacatgccaccctccagatatattcgtcGCGCAAAACGGACATGACCCAGAGAGACCAATCTGGTCT

pU6 5'-CMV
CMV promoter 5' LTR (...ncated)

750 760 770 780 790 800 810 820 830 840 850

TCTGAGCCTGGGAGCTCTCTGGCTAACTAGGGAACCCACTGCTTAAGCCTCAATAAAGCTTGCCTTGAGTGCTTCAAGTAGTGTGTGCCCGTCTGTTGTGTGACTCT

AGACTCGGACCCTCGAGAGACCGATTGATCCCTTGGGTGACGAATTCGGAGTTATTTCGAACGGAACTCACGAAGTTCATCACACACGGGCAGACAACACACTGAGA

5' LTR (truncated)

860 870 880 890 900 910 920 930 940 950 960

GGTAACTAGAGATCCCTCAGACCCTTTTAGTCAGTGTGGAAAATCTCTAGCAGTGGCGCCCGAACAGGGACTTGAAAGCGAAAGGGAAACCAGAGGAGCTCTCTCGA

CCATTGATCTCTAGGGAGTCTGGGAAAATCAGTCACACCTTTTAGAGATCGTCACCGCGGGCTTGTCCCTGAACTTTCGCTTTCCCTTTGGTCTCCTCGAGAGAGCT

BplI

5' LTR (truncated)

970 980 990 1,000 1,010 1,020 1,030 1,040 1,050 1,060 1,070

CGCAGGACTCGGCTTGCTGAAGCGCGCACGGCAAGAGGCGAGGGGCGGCGACTGGTGAGTACGCCAAAAATTTTGACTAGCGGAGGCTAGAAGGAGAGAGATGGGTG

GCGTCCTGAGCCGAACGACTTCGCGCGTGCCGTTCTCCGCTCCCCGCCGCTGACCACTCATGCGGTTTTTAAAACTGATCGCCTCCGATCTTCCTCTCTCTACCCAC

BplI

HIV-1 Ψ

1,080 1,090 1,100 1,110 1,120 1,130 1,140 1,150 1,160 1,170

CGAGAGCGTCAGTATTAAGCGGGGGAGAATTAGATCGCGATGGGAAAAAATTCGGTTAAGGCCAGGGGGAAAGAAAAAATATAAATTAAAACATATAGTATGGGCAA

GCTCTCGCAGTCATAATTCGCCCCCTCTTAATCTAGCGCTACCCTTTTTTAAGCCAATTCCGGTCCCCCTTTCTTTTTTATATTTAATTTTGTATATCATACCCGTT

NruI

HI...Ψ

1,180 1,190 1,200 1,210 1,220 1,230 1,240 1,250 1,260 1,270 1,280

GCAGGGAGCTAGAACGATTCGCAGTTAATCCTGGCCTGTTAGAAACATCAGAAGGCTGTAGACAAATACTGGGACAGCTACAACCATCCCTTCAGACAGGATCAGAA

CGTCCCTCGATCTTGCTAAGCGTCAATTAGGACCGGACAATCTTTGTAGTCTTCCGACATCTGTTTATGACCCTGTCGATGTTGGTAGGGAAGTCTGTCCTAGTCTT

1,290 1,300 1,310 1,320 1,330 1,340 1,350 1,360 1,370 1,380 1,390
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GAACTTAGATCATTATATAATACAGTAGCAACCCTCTATTGTGTGCATCAAAGGATAGAGATAAAAGACACCAAGGAAGCTTTAGACAAGATAGAGGAAGAGCAAAA

CTTGAATCTAGTAATATATTATGTCATCGTTGGGAGATAACACACGTAGTTTCCTATCTCTATTTTCTGTGGTTCCTTCGAAATCTGTTCTATCTCCTTCTCGTTTT

SapI
BspQI

1,400 1,410 1,420 1,430 1,440 1,450 1,460 1,470 1,480 1,490

CAAAAGTAAGACCACCGCACAGCAAGCGGCCGGCCGCTGATCTTCAGACCTGGAGGAGGAGATATGAGGGACAATTGGAGAAGTGAATTATATAAATATAAAGTAGT

GTTTTCATTCTGGTGGCGTGTCGTTCGCCGGCCGGCGACTAGAAGTCTGGACCTCCTCCTCTATACTCCCTGTTAACCTCTTCACTTAATATATTTATATTTCATCA

FseI

1,500 1,510 1,520 1,530 1,540 1,550 1,560 1,570 1,580 1,590 1,600

AAAAATTGAACCATTAGGAGTAGCACCCACCAAGGCAAAGAGAAGAGTGGTGCAGAGAGAAAAAAGAGCAGTGGGAATAGGAGCTTTGTTCCTTGGGTTCTTGGGAG

TTTTTAACTTGGTAATCCTCATCGTGGGTGGTTCCGTTTCTCTTCTCACCACGTCTCTCTTTTTTCTCGTCACCCTTATCCTCGAAACAAGGAACCCAAGAACCCTC

RRE

1,610 1,620 1,630 1,640 1,650 1,660 1,670 1,680 1,690 1,700 1,710

CAGCAGGAAGCACTATGGGCGCAGCGTCAATGACGCTGACGGTACAGGCCAGACAATTATTGTCTGGTATAGTGCAGCAGCAGAACAATTTGCTGAGGGCTATTGAG

GTCGTCCTTCGTGATACCCGCGTCGCAGTTACTGCGACTGCCATGTCCGGTCTGTTAATAACAGACCATATCACGTCGTCGTCTTGTTAAACGACTCCCGATAACTC

RRE

1,720 1,730 1,740 1,750 1,760 1,770 1,780 1,790 1,800 1,810

GCGCAACAGCATCTGTTGCAACTCACAGTCTGGGGCATCAAGCAGCTCCAGGCAAGAATCCTGGCTGTGGAAAGATACCTAAAGGATCAACAGCTCCTGGGGATTTG

CGCGTTGTCGTAGACAACGTTGAGTGTCAGACCCCGTAGTTCGTCGAGGTCCGTTCTTAGGACCGACACCTTTCTATGGATTTCCTAGTTGTCGAGGACCCCTAAAC

RRE

1,820 1,830 1,840 1,850 1,860 1,870 1,880 1,890 1,900 1,910 1,920

GGGTTGCTCTGGAAAACTCATTTGCACCACTGCTGTGCCTTGGAATGCTAGTTGGAGTAATAAATCTCTGGAACAGATTTGGAATCACACGACCTGGATGGAGTGGG

CCCAACGAGACCTTTTGAGTAAACGTGGTGACGACACGGAACCTTACGATCAACCTCATTATTTAGAGACCTTGTCTAAACCTTAGTGTGCTGGACCTACCTCACCC

BsmI

1,930 1,940 1,950 1,960 1,970 1,980 1,990 2,000 2,010 2,020 2,030

ACAGAGAAATTAACAATTACACAAGCTTAATACACTCCTTAATTGAAGAATCGCAAAACCAGCAAGAAAAGAATGAACAAGAATTATTGGAATTAGATAAATGGGCA

TGTCTCTTTAATTGTTAATGTGTTCGAATTATGTGAGGAATTAACTTCTTAGCGTTTTGGTCGTTCTTTTCTTACTTGTTCTTAATAACCTTAATCTATTTACCCGT

gp41 peptide

2,040 2,050 2,060 2,070 2,080 2,090 2,100 2,110 2,120 2,130 2,140

AGTTTGTGGAATTGGTTTAACATAACAAATTGGCTGTGGTATATAAAATTATTCATAATGATAGTAGGAGGCTTGGTAGGTTTAAGAATAGTTTTTGCTGTACTTTC

TCAAACACCTTAACCAAATTGTATTGTTTAACCGACACCATATATTTTAATAAGTATTACTATCATCCTCCGAACCATCCAAATTCTTATCAAAAACGACATGAAAG

2,150 2,160 2,170 2,180 2,190 2,200 2,210 2,220 2,230 2,240
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TATAGTGAATAGAGTTAGGCAGGGATATTCACCATTATCGTTTCAGACCCACCTCCCAACCCCGAGGGGACCCGACAGGCCCGAAGGAATAGAAGAAGAAGGTGGAG

ATATCACTTATCTCAATCCGTCCCTATAAGTGGTAATAGCAAAGTCTGGGTGGAGGGTTGGGGCTCCCCTGGGCTGTCCGGGCTTCCTTATCTTCTTCTTCCACCTC

KflI

2,250 2,260 2,270 2,280 2,290 2,300 2,310 2,320 2,330 2,340 2,350

AGAGAGACAGAGACAGATCCATTCGATTAGTGAACGGATCGGCACTGCGTGCGCCAATTCTGCAGACAAATGGCAGTATTCATCCACAATTTTAAAAGAAAAGGGGG

TCTCTCTGTCTCTGTCTAGGTAAGCTAATCACTTGCCTAGCCGTGACGCACGCGGTTAAGACGTCTGTTTACCGTCATAAGTAGGTGTTAAAATTTTCTTTTCCCCC

cPPT/CTS

2,360 2,370 2,380 2,390 2,400 2,410 2,420 2,430 2,440 2,450 2,460

GATTGGGGGGTACAGTGCAGGGGAAAGAATAGTAGACATAATAGCAACAGACATACAAACTAAAGAATTACAAAAACAAATTACAAAAATTCAAAATTTTCGGGTTT

CTAACCCCCCATGTCACGTCCCCTTTCTTATCATCTGTATTATCGTTGTCTGTATGTTTGATTTCTTAATGTTTTTGTTTAATGTTTTTAAGTTTTAAAAGCCCAAA

cPPT/CTS

2,470 2,480 2,490 2,500 2,510 2,520 2,530 2,540 2,550 2,560

ATTACAGGGACAGCAGAGATCCAGTTTGGTTAGTACCGGGCCCGCCCTGCAGGTCTAGAGATCCGACGCGCCATCTCTAGGCCCGCGCCGGCCCCCTCGCACGGACT

TAATGTCCCTGTCGTCTCTAGGTCAAACCAATCATGGCCCGGGCGGGACGTCCAGATCTCTAGGCTGCGCGGTAGAGATCCGGGCGCGGCCGGGGGAGCGTGCCTGA

SbfI
XbaI

BfuAI
BspMI

mU6-modified

2,570 2,580 2,590 2,600 2,610 2,620 2,630 2,640 2,650 2,660 2,670

TGTGGGAGAAGCTCGGCTACTCCCCTGCCCCGGTTAATTTGCATATAATATTTCCTAGTAACTATAGAGGCTTAATGTGCGATAAAAGACAGATAATCTGTTCTTTT

ACACCCTCTTCGAGCCGATGAGGGGACGGGGCCAATTAAACGTATATTATAAAGGATCATTGATATCTCCGAATTACACGCTATTTTCTGTCTATTAGACAAGAAAA

BarI SspI

mU6-modified

2,680 2,690 2,700 2,710 2,720 2,730 2,740 2,750 2,760 2,770 2,780

TAATACTAGCTACATTTTACATGATAGGCTTGGATTTCTATAACTTCGTATAGCATACATTATACGAAGTTATAAACAGCACAAAAGGAAACTCACCCTAACTGTAA

ATTATGATCGATGTAAAATGTACTATCCGAACCTAAAGATATTGAAGCATATCGTATGTAATATGCTTCAATATTTGTCGTGTTTTCCTTTGAGTGGGATTGACATT

PsiI

mU6-modified
loxP

2,790 2,800 2,810 2,820 2,830 2,840 2,850 2,860 2,870 2,880
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AGTAATTGTGTGTTTTGAGACTATAAGTATCCCTTGGAGAACCACCTTGTTGgGCTGCGACTCGGCGGAGTCCGTTTAAGAGCTAAGCTGGAAACAGCATAGCAAGT

TCATTAACACACAAAACTCTGATATTCATAGGGAACCTCTTGGTGGAACAACcCGACGCTGAGCCGCCTCAGGCAAATTCTCGATTCGACCTTTGTCGTATCGTTCA

BlpIBstXI

mU6-modified

CR1_CS1
g+20bp spacer

mod...opCR...1
mo...p

2,890 2,900 2,910 2,920 2,930 2,940 2,950 2,960 2,970 2,980 2,990

TTAAATAAGGCTAGTCCGTTATCAACTTGGCCGCTTTAAGGCCGGTCCTAGCAAGGCCAAGTGGCACCGAGTCGGTGCTTTTTTTCTCGAGTACTAGGATCCATTAG

AATTTATTCCGATCAGGCAATAGTTGAACCGGCGAAATTCCGGCCAGGATCGTTCCGGTTCACCGTGGCTCAGCCACGAAAAAAAGAGCTCATGATCCTAGGTAATC

ScaITliI
XhoI BamHI
PaeR7I

CR1_CS1

modified stem loop
CS1_GAAA loop to 30bp

3,000 3,010 3,020 3,030 3,040 3,050 3,060 3,070 3,080 3,090 3,100

GCGGCCGCCGGGAGGTGGTCCCTGCAGTTACGCCAATGATAACCCCCGCCAGAAAAATCTTAGTAGCCTTCCCTTTTTGTTTTCCGTGCCCCAACTCGGCGGATTGA

CGCCGGCGGCCCTCCACCAGGGACGTCAATGCGGTTACTATTGGGGGCGGTCTTTTTAGAATCATCGGAAGGGAAAAACAAAAGGCACGGGGTTGAGCCGCCTAACT

NotI

UCOE

3,110 3,120 3,130 3,140 3,150 3,160 3,170 3,180 3,190 3,200 3,210

CTCGGCCCCTTCCGGAAACACCCGAATCAACTTCTAGTCAAATTATTGTTCACGCCGCAATGACCCACCCCTGGCCCGCGTCTGTGGAACTGACCCCTGGTGTACAG

GAGCCGGGGAAGGCCTTTGTGGGCTTAGTTGAAGATCAGTTTAATAACAAGTGCGGCGTTACTGGGTGGGGACCGGGCGCAGACACCTTGACTGGGGACCACATGTC

BspEI BsrGI

UCOE

3,220 3,230 3,240 3,250 3,260 3,270 3,280 3,290 3,300 3,310

GAGAGTTCGCTGCTGAAAGTGGTCCCAAAGGGGTACTAGTTTTTAAGCTCCCAACTCCCCCTCCCCCAGCGTCTGGAGGATTCCACACCCTCGCACCGCAGGGGCGA

CTCTCAAGCGACGACTTTCACCAGGGTTTCCCCATGATCAAAAATTCGAGGGTTGAGGGGGAGGGGGTCGCAGACCTCCTAAGGTGTGGGAGCGTGGCGTCCCCGCT

SpeI PflMI

UCOE

3,320 3,330 3,340 3,350 3,360 3,370 3,380 3,390 3,400 3,410 3,420

GGAAGTGGGCGGAGTCCGGTTTTGGCGCCAGCCGCTGAGGCTGCCAAGCAGAAAAGCCACCGCTGAGGAGACTCCGGTCACTGTCCTCGCCCCGCCTCCCCCTTCCC

CCTTCACCCGCCTCAGGCCAAAACCGCGGTCGGCGACTCCGACGGTTCGTCTTTTCGGTGGCGACTCCTCTGAGGCCAGTGACAGGAGCGGGGCGGAGGGGGAAGGG

PshAI

UCOE

3,430 3,440 3,450 3,460 3,470 3,480 3,490 3,500 3,510 3,520 3,530
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TCCCCTTGGGGACCACCGGGCGCCACGCCGCGAACGGTAAGTGCCGCGGTCGTCGGCGCCTCCGCCCTCCCCCTAGGGCCCCAATTCCCAGCGGGCGCGGCGCGCGG

AGGGGAACCCCTGGTGGCCCGCGGTGCGGCGCTTGCCATTCACGGCGCCAGCAGCCGCGGAGGCGGGAGGGGGATCCCGGGGTTAAGGGTCGCCCGCGCCGCGCGCC

AvrII

UCOE

3,540 3,550 3,560 3,570 3,580 3,590 3,600 3,610 3,620 3,630

CCCCTCCCCCCGCCGGGCGCGCGCCCGCTGCCCCGCCCTTCGTGGCCGCCCGGCGTGGGCGGTGCCACCCCTCCCCCCGGCGGCCCCGCGCGCAGCTCCCGGCTCCC

GGGGAGGGGGGCGGCCCGCGCGCGGGCGACGGGGCGGGAAGCACCGGCGGGCCGCACCCGCCACGGTGGGGAGGGGGGCCGCCGGGGCGCGCGTCGAGGGCCGAGGG

UCOE

3,640 3,650 3,660 3,670 3,680 3,690 3,700 3,710 3,720 3,730 3,740

EF1-alpha

TCCCCCTTCGGATGTGGCTTGAGCTGTAGGCGCGGAGATGCATGTGCCCGTCAGTGggcagagcgcacatcgcccacagtccccgagaagttggggggaggggtcgg

AGGGGGAAGCCTACACCGAACTCGACATCCGCGCCTCTACGTACACGGGCAGTCACccgtctcgcgtgtagcgggtgtcaggggctcttcaacccccctccccagcc

NsiI

EF-1α core promoter
EF1-alpha

UCOE

3,750 3,760 3,770 3,780 3,790 3,800 3,810 3,820 3,830 3,840 3,850

EF1-alpha

caattgaaccggtgcctagagaaggtggcgcggggtaaactgggaaagtgatgtcgtgtactggctccgcctttttcccgagggtgggggagaaccgtatataagtg

gttaacttggccacggatctcttccaccgcgccccatttgaccctttcactacagcacatgaccgaggcggaaaaagggctcccaccccctcttggcatatattcac

AgeI

EF-1α core promoter
EF1-alpha

3,860 3,870 3,880 3,890 3,900 3,910 3,920 3,930 3,940 3,950

EF1-alpha

cagtagtcgccgtgaacgttctttttcgcaacgggtttgccgccagaacacagGTAAGTGCCGTGTGTGGTTCCCGCGGGCCTGGCCTCTTTACGGGTTATGGCCCT

gtcatcagcggcacttgcaagaaaaagcgttgcccaaacggcggtcttgtgtcCATTCACGGCACACACCAAGGGCGCCCGGACCGGAGAAATGCCCAATACCGGGA

EF-1α intron AEF-1α core promoter
EF1-alpha

3,960 3,970 3,980 3,990 4,000 4,010 4,020 4,030 4,040 4,050 4,060

TGCGTGCCTTGAATTACTTCCACCTGGCTGCAGTACGTGATTCTTGATCCCGAGCTTCGGGTTGGAAGTGGGTGGGAGAGTTCGAGGCCTTGCGCTTAAGGAGCCCC

ACGCACGGAACTTAATGAAGGTGGACCGACGTCATGCACTAAGAACTAGGGCTCGAAGCCCAACCTTCACCCACCCTCTCAAGCTCCGGAACGCGAATTCCTCGGGG

BsaAI

EF-1α intron A

4,070 4,080 4,090 4,100 4,110 4,120 4,130 4,140 4,150 4,160 4,170
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TTCGCCTCGTGCTTGAGTTGAGGCCTGGCCTGGGCGCTGGGGCCGCCGCGTGCGAATCTGGTGGCACCTTCGCGCCTGTCTCGCTGCTTTCGATAAGTCTCTAGCCA

AAGCGGAGCACGAACTCAACTCCGGACCGGACCCGCGACCCCGGCGGCGCACGCTTAGACCACCGTGGAAGCGCGGACAGAGCGACGAAAGCTATTCAGAGATCGGT

EF-1α intron A

4,180 4,190 4,200 4,210 4,220 4,230 4,240 4,250 4,260 4,270 4,280

TTTAAAATTTTTGATGACCTGCTGCGACGCTTTTTTTCTGGCAAGATAGTCTTGTAAATGCGGGCCAAGATCTGCACACTGGTATTTCGGTTTTTGGGGCCGCGGGC

AAATTTTAAAAACTACTGGACGACGCTGCGAAAAAAAGACCGTTCTATCAGAACATTTACGCCCGGTTCTAGACGTGTGACCATAAAGCCAAAAACCCCGGCGCCCG

BfuAI
BspMI

EF-1α intron A

4,290 4,300 4,310 4,320 4,330 4,340 4,350 4,360 4,370 4,380

GGCGACGGGGCCCGTGCGTCCCAGCGCACATGTTCGGCGAGGCGGGGCCTGCGAGCGCGGCCACCGAGAATCGGACGGGGGTAGTCTCAAGCTGGCCGGCCTGCTCT

CCGCTGCCCCGGGCACGCAGGGTCGCGTGTACAAGCCGCTCCGCCCCGGACGCTCGCGCCGGTGGCTCTTAGCCTGCCCCCATCAGAGTTCGACCGGCCGGACGAGA

FseIPciI

EF-1α intron A

4,390 4,400 4,410 4,420 4,430 4,440 4,450 4,460 4,470 4,480 4,490

GGTGCCTGGCCTCGCGCCGCCGTGTATCGCCCCGCCCTGGGCGGCAAGGCTGGCCCGGTCGGCACCAGTTGCGTGAGCGGAAAGATGGCCGCTTCCCGGCCCTGCTG

CCACGGACCGGAGCGCGGCGGCACATAGCGGGGCGGGACCCGCCGTTCCGACCGGGCCAGCCGTGGTCAACGCACTCGCCTTTCTACCGGCGAAGGGCCGGGACGAC

PasI

EF-1α intron A

4,500 4,510 4,520 4,530 4,540 4,550 4,560 4,570 4,580 4,590 4,600

CAGGGAGCTCAAAATGGAGGACGCGGCGCTCGGGAGAGCGGGCGGGTGAGTCACCCACACAAAGGAAAAGGGCCTTTCCGTCCTCAGCCGTCGCTTCATGTGACTCC

GTCCCTCGAGTTTTACCTCCTGCGCCGCGAGCCCTCTCGCCCGCCCACTCAGTGGGTGTGTTTCCTTTTCCCGGAAAGGCAGGAGTCGGCAGCGAAGTACACTGAGG

EF-1α intron A

4,610 4,620 4,630 4,640 4,650 4,660 4,670 4,680 4,690 4,700

ACGGAGTACCGGGCGCCGTCCAGGCACCTCGATTAGTTCTCGCGCTTTTGGAGTACGTCGTCTTTAGGTTGGGGGGAGGGGTTTTATGCGATGGAGTTTCCCCACAC

TGCCTCATGGCCCGCGGCAGGTCCGTGGAGCTAATCAAGAGCGCGAAAACCTCATGCAGCAGAAATCCAACCCCCCTCCCCAAAATACGCTACCTCAAAGGGGTGTG

EF-1α intron A

4,710 4,720 4,730 4,740 4,750 4,760 4,770 4,780 4,790 4,800 4,810

TGAGTGGGTGGAGACTGAAGTTAGGCCAGCTTGGCACTTGATGTAATTCTCCTTGGAATTTGCCCTTTTTGAGTTTGGATCTTGGTTCATTCTCAAGCCTCAGACAG

ACTCACCCACCTCTGACTTCAATCCGGTCGAACCGTGAACTACATTAAGAGGAACCTTAAACGGGAAAAACTCAAACCTAGAACCAAGTAAGAGTTCGGAGTCTGTC

EF-1α intron A

4,820 4,830 4,840 4,850 4,860 4,870 4,880 4,890 4,900 4,910 4,920
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TGGTTCAAAGTTTTTTTCTTCCATTTCAGGTGTCGTGAGCTAGCCCACCATGACCGAGTACAAGCCCACGGTGCGCCTCGCCACCCGCGACGACGTCCCCCGGGCCG

ACCAAGTTTCAAAAAAAGAAGGTAAAGTCCACAGCACTCGATCGGGTGGTACTGGCTCATGTTCGGGTGCCACGCGGAGCGGTGGGCGCTGCTGCAGGGGGCCCGGC

BmtI
NheI

SmaI
XmaI

BsiWI

PflFI

TspMI
Tth111I

M T
2

E Y
4

K P
6

T V
8

R L
10

A T
12

R D
14

D V
16

P R
18

A
Puro-eGFP

PuroREF-1α intron A

4,930 4,940 4,950 4,960 4,970 4,980 4,990 5,000 5,010 5,020

TACGCACCCTCGCCGCCGCGTTCGCCGACTACCCCGCCACGCGCCACACCGTCGACCCGGACCGCCACATCGAGCGGGTCACCGAGCTGCAAGAACTCTTCCTCACG

ATGCGTGGGAGCGGCGGCGCAAGCGGCTGATGGGGCGGTGCGCGGTGTGGCAGCTGGGCCTGGCGGTGTAGCTCGCCCAGTGGCTCGACGTTCTTGAGAAGGAGTGC

RsrII BstEII

V
20

R T
22

L A
24

A A
26

F A
28

D Y
30

P A
32

T R
34

H T
36

V D
38

P D
40

R H
42

I E
44

R V
46

T E
48

L Q
50

E L
52

F L
54

T
Puro-eGFP

PuroR

5,030 5,040 5,050 5,060 5,070 5,080 5,090 5,100 5,110 5,120 5,130

CGCGTCGGGCTCGACATCGGCAAGGTGTGGGTCGCGGACGACGGCGCCGCGGTGGCGGTCTGGACCACGCCGGAGAGCGTCGAAGCGGGGGCGGTGTTCGCCGAGAT

GCGCAGCCCGAGCTGTAGCCGTTCCACACCCAGCGCCTGCTGCCGCGGCGCCACCGCCAGACCTGGTGCGGCCTCTCGCAGCTTCGCCCCCGCCACAAGCGGCTCTA

R
56

V G
58

L D
60

I G
62

K V
64

W V
66

A D
68

D G
70

A A
72

V A
74

V W
76

T T
78

P E
80

S V
82

E A
84

G A
86

V F
88

A E
90

I
Puro-eGFP

PuroR

5,140 5,150 5,160 5,170 5,180 5,190 5,200 5,210 5,220 5,230 5,240

CGGCCCGCGCATGGCCGAGTTGAGCGGTTCCCGGCTGGCCGCGCAGCAACAGATGGAAGGCCTCCTGGCGCCGCACCGGCCCAAGGAGCCCGCGTGGTTCCTGGCCA

GCCGGGCGCGTACCGGCTCAACTCGCCAAGGGCCGACCGGCGCGTCGTTGTCTACCTTCCGGAGGACCGCGGCGTGGCCGGGTTCCTCGGGCGCACCAAGGACCGGT

MscI

G
92

P R
94

M A
96

E L
98

S G
100

S R
102

L A
104

A Q
106

Q Q
108

M E
110

G L
112

L A
114

P H
116

R P
118

K E
120

P A
122

W F
124

L A
126

Puro-eGFP

PuroR

5,250 5,260 5,270 5,280 5,290 5,300 5,310 5,320 5,330 5,340 5,350
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CCGTCGGCGTGTCGCCCGACCACCAGGGCAAGGGTCTGGGCAGCGCCGTCGTGCTCCCCGGAGTGGAGGCGGCCGAGCGCGCCGGGGTGCCCGCCTTCCTGGAGACC

GGCAGCCGCACAGCGGGCTGGTGGTCCCGTTCCCAGACCCGTCGCGGCAGCACGAGGGGCCTCACCTCCGCCGGCTCGCGCGGCCCCACGGGCGGAAGGACCTCTGG

T V
128

G V
130

S P
132

D H
134

Q G
136

K G
138

L G
140

S A
142

V V
144

L P
146

G V
148

E A
150

A E
152

R A
154

G V
156

P A
158

F L
160

E T
162

Puro-eGFP

PuroR

5,360 5,370 5,380 5,390 5,400 5,410 5,420 5,430 5,440 5,450

TCCGCGCCCCGCAACCTCCCCTTCTACGAGCGGCTCGGCTTCACCGTCACCGCCGACGTCGAGGTGCCCGAAGGACCGCGCACCTGGTGCATGACCCGCAAGCCCGG

AGGCGCGGGGCGTTGGAGGGGAAGATGCTCGCCGAGCCGAAGTGGCAGTGGCGGCTGCAGCTCCACGGGCTTCCTGGCGCGTGGACCACGTACTGGGCGTTCGGGCC

SexAI

S A
164

P R
166

N L
168

P F
170

Y E
172

R L
174

G F
176

T V
178

T A
180

D V
182

E V
184

P E
186

G P
188

R T
190

W C
192

M T
194

R K
196

P G
198

Puro-eGFP

PuroR

5,460 5,470 5,480 5,490 5,500 5,510 5,520 5,530 5,540 5,550 5,560

TGCCGGATCGGGAGAGGGCAGAGGAAGTCTGCTAACATGCGGTGACGTCGAGGAGAATCCTGGCCCACCGGTCCCTGCCGCTAAACGGGTCAAACTCGACGGCGGTT

ACGGCCTAGCCCTCTCCCGTCTCCTTCAGACGATTGTACGCCACTGCAGCTCCTCTTAGGACCGGGTGGCCAGGGACGGCGATTTGCCCAGTTTGAGCTGCCGCCAA

AgeI

A G
200

S G
202

E G
204

R G
206

S L
208

L T
210

C G
212

D V
214

E E
216

N P
218

G P
220

P V
222

P A
224

A K
226

R V
228

K L
230

D G
232

G
Puro-eGFP

T2A c-myc NLS

5,570 5,580 5,590 5,600 5,610 5,620 5,630 5,640 5,650 5,660 5,670

CTGGAGGTCCTGCTGCAAAGCGCGTTAAGTTGGATGGAGGGTCAGGGGGAGCCACCGCCACCATGGTGAGCAAGGGCGAGGAGCTGTTCACCGGGGTGGTGCCCATC

GACCTCCAGGACGACGTTTCGCGCAATTCAACCTACCTCCCAGTCCCCCTCGGTGGCGGTGGTACCACTCGTTCCCGCTCCTCGACAAGTGGCCCCACCACGGGTAG

NcoI
XcmI

S
234

G G
236

P A
238

A K
240

R V
242

K L
244

D G
246

G S
248

G G
250

A T
252

A T
254

M V
256

S K
258

G E
260

E L
262

F T
264

G V
266

V P
268

I
Puro-eGFP

eGFP
c-myc NLS Ko...e

5,680 5,690 5,700 5,710 5,720 5,730 5,740 5,750 5,760 5,770

CTGGTCGAGCTGGACGGCGACGTAAACGGCCACAAGTTCAGCGTGTCTGGCGAGGGCGAGGGCGATGCCACCTACGGCAAGCTGACCCTGAAGTTCATCTGCACCAC

GACCAGCTCGACCTGCCGCTGCATTTGCCGGTGTTCAAGTCGCACAGACCGCTCCCGCTCCCGCTACGGTGGATGCCGTTCGACTGGGACTTCAAGTAGACGTGGTG

L
270

V E
272

L D
274

G D
276

V N
278

G H
280

K F
282

S V
284

S G
286

E G
288

E G
290

D A
292

T Y
294

G K
296

L T
298

L K
300

F I
302

C T
304

T
Puro-eGFP

eGFP

5,780 5,790 5,800 5,810 5,820 5,830 5,840 5,850 5,860 5,870 5,880
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CGGCAAGCTGCCCGTGCCCTGGCCCACCCTCGTGACCACCCTGACCTACGGCGTGCAGTGCTTCAGCCGCTACCCCGACCACATGAAGCAGCACGACTTCTTCAAGT

GCCGTTCGACGGGCACGGGACCGGGTGGGAGCACTGGTGGGACTGGATGCCGCACGTCACGAAGTCGGCGATGGGGCTGGTGTACTTCGTCGTGCTGAAGAAGTTCA

G
306

K L
308

P V
310

P W
312

P T
314

L V
316

T T
318

L T
320

Y G
322

V Q
324

C F
326

S R
328

Y P
330

D H
332

M K
334

Q H
336

D F
338

F K
340

Puro-eGFP

eGFP

5,890 5,900 5,910 5,920 5,930 5,940 5,950 5,960 5,970 5,980 5,990

CCGCCATGCCCGAAGGCTACGTCCAGGAGCGCACCATCTTCTTCAAGGACGACGGCAACTACAAGACCCGCGCCGAGGTGAAGTTCGAGGGCGACACCCTGGTGAAC

GGCGGTACGGGCTTCCGATGCAGGTCCTCGCGTGGTAGAAGAAGTTCCTGCTGCCGTTGATGTTCTGGGCGCGGCTCCACTTCAAGCTCCCGCTGTGGGACCACTTG

S A
342

M P
344

E G
346

Y V
348

Q E
350

R T
352

I F
354

F K
356

D D
358

G N
360

Y K
362

T R
364

A E
366

V K
368

F E
370

G D
372

T L
374

V N
376

Puro-eGFP

eGFP

6,000 6,010 6,020 6,030 6,040 6,050 6,060 6,070 6,080 6,090

CGCATCGAGCTGAAGGGCATCGACTTCAAGGAGGACGGCAACATCCTGGGGCACAAGCTGGAGTACAACTACAACAGCCACAACGTCTATATCATGGCCGACAAGCA

GCGTAGCTCGACTTCCCGTAGCTGAAGTTCCTCCTGCCGTTGTAGGACCCCGTGTTCGACCTCATGTTGATGTTGTCGGTGTTGCAGATATAGTACCGGCTGTTCGT

R I
378

E L
380

K G
382

I D
384

F K
386

E D
388

G N
390

I L
392

G H
394

K L
396

E Y
398

N Y
400

N S
402

H N
404

V Y
406

I M
408

A D
410

K Q
412

Puro-eGFP

eGFP

6,100 6,110 6,120 6,130 6,140 6,150 6,160 6,170 6,180 6,190 6,200

GAAGAACGGCATCAAGGCGAACTTCAAGATCCGCCACAACATCGAGGACGGCAGCGTGCAGCTCGCCGACCACTACCAGCAGAACACCCCCATCGGCGACGGCCCCG

CTTCTTGCCGTAGTTCCGCTTGAAGTTCTAGGCGGTGTTGTAGCTCCTGCCGTCGCACGTCGAGCGGCTGGTGATGGTCGTCTTGTGGGGGTAGCCGCTGCCGGGGC

K N
414

G I
416

K A
418

N F
420

K I
422

R H
424

N I
426

E D
428

G S
430

V Q
432

L A
434

D H
436

Y Q
438

Q N
440

T P
442

I G
444

D G
446

P
Puro-eGFP

eGFP

6,210 6,220 6,230 6,240 6,250 6,260 6,270 6,280 6,290 6,300 6,310

TGCTGCTGCCCGACAACCACTACCTGAGCACCCAGTCCGCCCTGAGCAAAGACCCCAACGAGAAGCGCGATCACATGGTCCTGCTGGAGTTCGTGACCGCCGCCGGG

ACGACGACGGGCTGTTGGTGATGGACTCGTGGGTCAGGCGGGACTCGTTTCTGGGGTTGCTCTTCGCGCTAGTGTACCAGGACGACCTCAAGCACTGGCGGCGGCCC

V
448

L L
450

P D
452

N H
454

Y L
456

S T
458

Q S
460

A L
462

S K
464

D P
466

N E
468

K R
470

D H
472

M V
474

L L
476

E F
478

V T
480

A A
482

G
Puro-eGFP

eGFP

6,320 6,330 6,340 6,350 6,360 6,370 6,380 6,390 6,400 6,410 6,420
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ATCACTCTCGGCATGGACGAGCTGTACAAGTAATTAAGAATTCGTCGAGGGACCTAATAACTTCGTATAGCATACATTATACGAAGTTATACATGTTTAAGGGTTCC

TAGTGAGAGCCGTACCTGCTCGACATGTTCATTAATTCTTAAGCAGCTCCCTGGATTATTGAAGCATATCGTATGTAATATGCTTCAATATGTACAAATTCCCAAGG

PciIBsrGI EcoRI

I
484

T L
486

G M
488

D E
490

L Y
492

K *
494

Puro-eGFP

loxP
eGFP

6,430 6,440 6,450 6,460 6,470 6,480 6,490 6,500 6,510 6,520

GGTTCCACTAGGTACAATTCGATATCAAGCTTATCGATAATCAACCTCTGGATTACAAAATTTGTGAAAGATTGACTGGTATTCTTAACTATGTTGCTCCTTTTACG

CCAAGGTGATCCATGTTAAGCTATAGTTCGAATAGCTATTAGTTGGAGACCTAATGTTTTAAACACTTTCTAACTGACCATAAGAATTGATACAACGAGGAAAATGC

ClaI
BspDI

WPRE

6,530 6,540 6,550 6,560 6,570 6,580 6,590 6,600 6,610 6,620 6,630

CTATGTGGATACGCTGCTTTAATGCCTTTGTATCATGCTATTGCTTCCCGTATGGCTTTCATTTTCTCCTCCTTGTATAAATCCTGGTTGCTGTCTCTTTATGAGGA

GATACACCTATGCGACGAAATTACGGAAACATAGTACGATAACGAAGGGCATACCGAAAGTAAAAGAGGAGGAACATATTTAGGACCAACGACAGAGAAATACTCCT

WPRE

6,640 6,650 6,660 6,670 6,680 6,690 6,700 6,710 6,720 6,730 6,740

GTTGTGGCCCGTTGTCAGGCAACGTGGCGTGGTGTGCACTGTGTTTGCTGACGCAACCCCCACTGGTTGGGGCATTGCCACCACCTGTCAGCTCCTTTCCGGGACTT

CAACACCGGGCAACAGTCCGTTGCACCGCACCACACGTGACACAAACGACTGCGTTGGGGGTGACCAACCCCGTAACGGTGGTGGACAGTCGAGGAAAGGCCCTGAA

PflMI

WPRE

6,750 6,760 6,770 6,780 6,790 6,800 6,810 6,820 6,830 6,840

TCGCTTTCCCCCTCCCTATTGCCACGGCGGAACTCATCGCCGCCTGCCTTGCCCGCTGCTGGACAGGGGCTCGGCTGTTGGGCACTGACAATTCCGTGGTGTTGTCG

AGCGAAAGGGGGAGGGATAACGGTGCCGCCTTGAGTAGCGGCGGACGGAACGGGCGACGACCTGTCCCCGAGCCGACAACCCGTGACTGTTAAGGCACCACAACAGC

WPRE

6,850 6,860 6,870 6,880 6,890 6,900 6,910 6,920 6,930 6,940 6,950

GGGAAATCATCGTCCTTTCCTTGGCTGCTCGCCTGTGTTGCCACCTGGATTCTGCGCGGGACGTCCTTCTGCTACGTCCCTTCGGCCCTCAATCCAGCGGACCTTCC

CCCTTTAGTAGCAGGAAAGGAACCGACGAGCGGACACAACGGTGGACCTAAGACGCGCCCTGCAGGAAGACGATGCAGGGAAGCCGGGAGTTAGGTCGCCTGGAAGG

WPRE
Fac...te

6,960 6,970 6,980 6,990 7,000 7,010 7,020 7,030 7,040 7,050 7,060
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TTCCCGCGGCCTGCTGCCGGCTCTGCGGCCTCTTCCGCGTCTTCGCCTTCGCCCTCAGACGAGTCGGATCTCCCTTTGGGCCGCCTCCCCGCATCGATACCGTCGAC

AAGGGCGCCGGACGACGGCCGAGACGCCGGAGAAGGCGCAGAAGCGGAAGCGGGAGTCTGCTCAGCCTAGAGGGAAACCCGGCGGAGGGGCGTAGCTATGGCAGCTG

BbsI ClaI
BspDI

WPRE KS ...er

7,070 7,080 7,090 7,100 7,110 7,120 7,130 7,140 7,150 7,160

CTCGATCGAGACCTAGAAAAACATGGAGCAATCACAAGTAGCAATACAGCAGCTACCAATGCTGATTGTGCCTGGCTAGAAGCACAAGAGGAGGAGGAGGTGGGTTT

GAGCTAGCTCTGGATCTTTTTGTACCTCGTTAGTGTTCATCGTTATGTCGTCGATGGTTACGACTAACACGGACCGATCTTCGTGTTCTCCTCCTCCTCCACCCAAA

PvuI

7,170 7,180 7,190 7,200 7,210 7,220 7,230 7,240 7,250 7,260 7,270

TCCAGTCACACCTCAGGTACCTTTAAGACCAATGACTTACAAGGCAGCTGTAGATCTTAGCCACTTTTTAAAAGAAAAGGGGGGACTGGAAGGGCTAATTCACTCCC

AGGTCAGTGTGGAGTCCATGGAAATTCTGGTTACTGAATGTTCCGTCGACATCTAGAATCGGTGAAAAATTTTCTTTTCCCCCCTGACCTTCCCGATTAAGTGAGGG

KpnI PvuII
Acc65I

Bsu36I

7,280 7,290 7,300 7,310 7,320 7,330 7,340 7,350 7,360 7,370 7,380

AACGAAGACAAGATATCCTTGATCTGTGGATCTACCACACACAAGGCTACTTCCCTGATTGGCAGAACTACACACCAGGGCCAGGGATCAGATATCCACTGACCTTT

TTGCTTCTGTTCTATAGGAACTAGACACCTAGATGGTGTGTGTTCCGATGAAGGGACTAACCGTCTTGATGTGTGGTCCCGGTCCCTAGTCTATAGGTGACTGGAAA

BbsI

7,390 7,400 7,410 7,420 7,430 7,440 7,450 7,460 7,470 7,480 7,490

GGATGGTGCTACAAGCTAGTACCAGTTGAGCAAGAGAAGGTAGAAGAAGCCAATGAAGGAGAGAACACCCGCTTGTTACACCCTGTGAGCCTGCATGGGATGGATGA

CCTACCACGATGTTCGATCATGGTCAACTCGTTCTCTTCCATCTTCTTCGGTTACTTCCTCTCTTGTGGGCGAACAATGTGGGACACTCGGACGTACCCTACCTACT

7,500 7,510 7,520 7,530 7,540 7,550 7,560 7,570 7,580 7,590

CCCGGAGAGAGAAGTATTAGAGTGGAGGTTTGACAGCCGCCTAGCATTTCATCACATGGCCCGAGAGCTGCATCCGGACTGTACTGGGTCTCTCTGGTTAGACCAGA

GGGCCTCTCTCTTCATAATCTCACCTCCAAACTGTCGGCGGATCGTAAAGTAGTGTACCGGGCTCTCGACGTAGGCCTGACATGACCCAGAGAGACCAATCTGGTCT

BspEI

5' LTR (...ncated)

7,600 7,610 7,620 7,630 7,640 7,650 7,660 7,670 7,680 7,690 7,700

TCTGAGCCTGGGAGCTCTCTGGCTAACTAGGGAACCCACTGCTTAAGCCTCAATAAAGCTTGCCTTGAGTGCTTCAAGTAGTGTGTGCCCGTCTGTTGTGTGACTCT

AGACTCGGACCCTCGAGAGACCGATTGATCCCTTGGGTGACGAATTCGGAGTTATTTCGAACGGAACTCACGAAGTTCATCACACACGGGCAGACAACACACTGAGA

5' LTR (truncated)

7,710 7,720 7,730 7,740 7,750 7,760 7,770 7,780 7,790 7,800 7,810
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GGTAACTAGAGATCCCTCAGACCCTTTTAGTCAGTGTGGAAAATCTCTAGCAGCATGTGAGCAAAAGGCCAGCAAAAGGCCAGGAACCGTAAAAAGGCCGCGTTGCT

CCATTGATCTCTAGGGAGTCTGGGAAAATCAGTCACACCTTTTAGAGATCGTCGTACACTCGTTTTCCGGTCGTTTTCCGGTCCTTGGCATTTTTCCGGCGCAACGA

5' LTR (truncated)

7,820 7,830 7,840 7,850 7,860 7,870 7,880 7,890 7,900 7,910

GGCGTTTTTCCATAGGCTCCGCCCCCCTGACGAGCATCACAAAAATCGACGCTCAAGTCAGAGGTGGCGAAACCCGACAGGACTATAAAGATACCAGGCGTTTCCCC

CCGCAAAAAGGTATCCGAGGCGGGGGGACTGCTCGTAGTGTTTTTAGCTGCGAGTTCAGTCTCCACCGCTTTGGGCTGTCCTGATATTTCTATGGTCCGCAAAGGGG

DrdI

ori

7,920 7,930 7,940 7,950 7,960 7,970 7,980 7,990 8,000 8,010 8,020

CTGGAAGCTCCCTCGTGCGCTCTCCTGTTCCGACCCTGCCGCTTACCGGATACCTGTCCGCCTTTCTCCCTTCGGGAAGCGTGGCGCTTTCTCATAGCTCACGCTGT

GACCTTCGAGGGAGCACGCGAGAGGACAAGGCTGGGACGGCGAATGGCCTATGGACAGGCGGAAAGAGGGAAGCCCTTCGCACCGCGAAAGAGTATCGAGTGCGACA

ori

8,030 8,040 8,050 8,060 8,070 8,080 8,090 8,100 8,110 8,120 8,130

AGGTATCTCAGTTCGGTGTAGGTCGTTCGCTCCAAGCTGGGCTGTGTGCACGAACCCCCCGTTCAGCCCGACCGCTGCGCCTTATCCGGTAACTATCGTCTTGAGTC

TCCATAGAGTCAAGCCACATCCAGCAAGCGAGGTTCGACCCGACACACGTGCTTGGGGGGCAAGTCGGGCTGGCGACGCGGAATAGGCCATTGATAGCAGAACTCAG

ori

8,140 8,150 8,160 8,170 8,180 8,190 8,200 8,210 8,220 8,230

CAACCCGGTAAGACACGACTTATCGCCACTGGCAGCAGCCACTGGTAACAGGATTAGCAGAGCGAGGTATGTAGGCGGTGCTACAGAGTTCTTGAAGTGGTGGCCTA

GTTGGGCCATTCTGTGCTGAATAGCGGTGACCGTCGTCGGTGACCATTGTCCTAATCGTCTCGCTCCATACATCCGCCACGATGTCTCAAGAACTTCACCACCGGAT

ori

8,240 8,250 8,260 8,270 8,280 8,290 8,300 8,310 8,320 8,330 8,340

ACTACGGCTACACTAGAAGAACAGTATTTGGTATCTGCGCTCTGCTGAAGCCAGTTACCTTCGGAAAAAGAGTTGGTAGCTCTTGATCCGGCAAACAAACCACCGCT

TGATGCCGATGTGATCTTCTTGTCATAAACCATAGACGCGAGACGACTTCGGTCAATGGAAGCCTTTTTCTCAACCATCGAGAACTAGGCCGTTTGTTTGGTGGCGA

ori

8,350 8,360 8,370 8,380 8,390 8,400 8,410 8,420 8,430 8,440 8,450

GGTAGCGGTGGTTTTTTTGTTTGCAAGCAGCAGATTACGCGCAGAAAAAAAGGATCTCAAGAAGATCCTTTGATCTTTTCTACGGGGTCTGACGCTCAGTGGAACGA

CCATCGCCACCAAAAAAACAAACGTTCGTCGTCTAATGCGCGTCTTTTTTTCCTAGAGTTCTTCTAGGAAACTAGAAAAGATGCCCCAGACTGCGAGTCACCTTGCT

ori

8,460 8,470 8,480 8,490 8,500 8,510 8,520 8,530 8,540 8,550 8,560

AAACTCACGTTAAGGGATTTTGGTCATGAGATTATCAAAAAGGATCTTCACCTAGATCCTTTTAAATTAAAAATGAAGTTTTAAATCAATCTAAAGTATATATGAGT

TTTGAGTGCAATTCCCTAAAACCAGTACTCTAATAGTTTTTCCTAGAAGTGGATCTAGGAAAATTTAATTTTTACTTCAAAATTTAGTTAGATTTCATATATACTCA

BspHI

8,570 8,580 8,590 8,600 8,610 8,620 8,630 8,640 8,650 8,660
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Ampicillin (rev comp)

AAACTTGGTCTGACAGTTAccaatgcttaatcagtgaggcacctatctcagcgatctgtctatttcgttcatccatagttgcctgactccccgtcgtgtagataact

TTTGAACCAGACTGTCAATggttacgaattagtcactccgtggatagagtcgctagacagataaagcaagtaggtatcaacggactgaggggcagcacatctattga

AhdI

AmpR
Ampicillin

AmpR

8,670 8,680 8,690 8,700 8,710 8,720 8,730 8,740 8,750 8,760 8,770

Ampicillin (rev comp)

acgatacgggagggcttaccatctggccccagtgctgcaatgataccgcgagacccacgctcaccggctccagatttatcagcaataaaccagccagccggaagggc

tgctatgccctcccgaatggtagaccggggtcacgacgttactatggcgctctgggtgcgagtggccgaggtctaaatagtcgttatttggtcggtcggccttcccg

AmpR
Ampicillin

AmpR

8,780 8,790 8,800 8,810 8,820 8,830 8,840 8,850 8,860 8,870 8,880

Ampicillin (rev comp)

cgagcgcagaagtggtcctgcaactttatccgcctccatccagtctattaattgttgccgggaagctagagtaagtagttcgccagttaatagtttgcgcaacgttg

gctcgcgtcttcaccaggacgttgaaataggcggaggtaggtcagataattaacaacggcccttcgatctcattcatcaagcggtcaattatcaaacgcgttgcaac

AseI FspI

AmpR
Ampicillin

AmpR

8,890 8,900 8,910 8,920 8,930 8,940 8,950 8,960 8,970 8,980

Ampicillin (rev comp)

ttgccattgctacaggcatcgtggtgtcacgctcgtcgtttggtatggcttcattcagctccggttcccaacgatcaaggcgagttacatgatcccccatgttgtgc

aacggtaacgatgtccgtagcaccacagtgcgagcagcaaaccataccgaagtaagtcgaggccaagggttgctagttccgctcaatgtactagggggtacaacacg

AmpR
Ampicillin

AmpR

8,990 9,000 9,010 9,020 9,030 9,040 9,050 9,060 9,070 9,080 9,090

Ampicillin (rev comp)

aaaaaagcggttagctccttcggtcctccgatcgttgtcagaagtaagttggccgcagtgttatcactcatggttatggcagcactgcataattctcttactgtcat

ttttttcgccaatcgaggaagccaggaggctagcaacagtcttcattcaaccggcgtcacaatagtgagtaccaataccgtcgtgacgtattaagagaatgacagta

PvuI

AmpR
Ampicillin

AmpR

9,100 9,110 9,120 9,130 9,140 9,150 9,160 9,170 9,180 9,190 9,200
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Ampicillin (rev comp)

gccatccgtaagatgcttttctgtgactggtgagtactcaaccaagtcattctgagaatagtgtatgcggcgaccgagttgctcttgcccggcgtcaatacgggata

cggtaggcattctacgaaaagacactgaccactcatgagttggttcagtaagactcttatcacatacgccgctggctcaacgagaacgggccgcagttatgccctat

ScaI

AmpR
Ampicillin

AmpR

9,210 9,220 9,230 9,240 9,250 9,260 9,270 9,280 9,290 9,300

Ampicillin (rev comp)

ataccgcgccacatagcagaactttaaaagtgctcatCATTGGAAAACGTTCTTCGGGGCGAAAACTCTCAAGGATCTTACCGCTGTTGAGATCCAGTTCGATGTAA

tatggcgcggtgtatcgtcttgaaattttcacgagtaGTAACCTTTTGCAAGAAGCCCCGCTTTTGAGAGTTCCTAGAATGGCGACAACTCTAGGTCAAGCTACATT

AmpR
Ampicillin

AmpR

9,310 9,320 9,330 9,340 9,350 9,360 9,370 9,380 9,390 9,400 9,410

CCCACTCGTGCACCCAACTGATCTTCAGCATCTTTTACTTTCACCAGCGTTTCTGGGTGAGCAAAAACAGGAAGGCAAAATGCCGCAAAAAAGGGAATAAGGGCGAC

GGGTGAGCACGTGGGTTGACTAGAAGTCGTAGAAAATGAAAGTGGTCGCAAAGACCCACTCGTTTTTGTCCTTCCGTTTTACGGCGTTTTTTCCCTTATTCCCGCTG

AmpR AmpR

9,420 9,430 9,440 9,450 9,460 9,470 9,480 9,490 9,500 9,510 9,520

ACGGAAATGTTGAATACTCATACTCTTCCTTTTTCAATATTATTGAAGCATTTATCAGGGTTATTGTCTCATGAGCGGATACATATTTGAATGTATTTAGAAAAATA

TGCCTTTACAACTTATGAGTATGAGAAGGAAAAAGTTATAATAACTTCGTAAATAGTCCCAATAACAGAGTACTCGCCTATGTATAAACTTACATAAATCTTTTTAT

SspI BspHI

AmpR promoterAmpR

9,530 9,540 9,550 9,560 9,570 9,580 9,590 9,600 9,610 9,620 9,630

AACAAATAGGGGTTCCGCGCACATTTCCCCGAAAAGTGCCACCTGAC

TTGTTTATCCCCAAGGCGCGTGTAAAGGGGCTTTTCACGGTGGACTG

AmpR promoter

9,640 9,650 9,660 9,670


