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pET-28b(+) ALTLH (5731 bp)

TGGCGAATGGGACGCGCCCTGTAGCGGCGCATTAAGCGCGGCGGGTGTGGTGGTTACGCGCAGCGTGACCGCTACACTTGCCAGCGCCCTAGCGCCCGCTCCTTTCG

ACCGCTTACCCTGCGCGGGACATCGCCGCGTAATTCGCGCCGCCCACACCACCAATGCGCGTCGCACTGGCGATGTGAACGGTCGCGGGATCGCGGGCGAGGAAAGC

f1 ori

10 20 30 40 50 60 70 80 90 100

CTTTCTTCCCTTCCTTTCTCGCCACGTTCGCCGGCTTTCCCCGTCAAGCTCTAAATCGGGGGCTCCCTTTAGGGTTCCGATTTAGTGCTTTACGGCACCTCGACCCC

GAAAGAAGGGAAGGAAAGAGCGGTGCAAGCGGCCGAAAGGGGCAGTTCGAGATTTAGCCCCCGAGGGAAATCCCAAGGCTAAATCACGAAATGCCGTGGAGCTGGGG

f1 ori

110 120 130 140 150 160 170 180 190 200 210

AAAAAACTTGATTAGGGTGATGGTTCACGTAGTGGGCCATCGCCCTGATAGACGGTTTTTCGCCCTTTGACGTTGGAGTCCACGTTCTTTAATAGTGGACTCTTGTT

TTTTTTGAACTAATCCCACTACCAAGTGCATCACCCGGTAGCGGGACTATCTGCCAAAAAGCGGGAAACTGCAACCTCAGGTGCAAGAAATTATCACCTGAGAACAA

AloI
BsaAI BsaXI

DraIII

f1 ori

220 230 240 250 260 270 280 290 300 310 320

CCAAACTGGAACAACACTCAACCCTATCTCGGTCTATTCTTTTGATTTATAAGGGATTTTGCCGATTTCGGCCTATTGGTTAAAAAATGAGCTGATTTAACAAAAAT

GGTTTGACCTTGTTGTGAGTTGGGATAGAGCCAGATAAGAAAACTAAATATTCCCTAAAACGGCTAAAGCCGGATAACCAATTTTTTACTCGACTAAATTGTTTTTA

PsiI

f1 ori

330 340 350 360 370 380 390 400 410 420

TTAACGCGAATTTTAACAAAATATTAACGTTTACAATTTCAGGTGGCACTTTTCGGGGAAATGTGCGCGGAACCCCTATTTGTTTATTTTTCTAAATACATTCAAAT

AATTGCGCTTAAAATTGTTTTATAATTGCAAATGTTAAAGTCCACCGTGAAAAGCCCCTTTACACGCGCCTTGGGGATAAACAAATAAAAAGATTTATGTAAGTTTA

SspI

f1 ori

430 440 450 460 470 480 490 500 510 520 530

ATGTATCCGCTCATGAATTAATTCTTAGAAAAACTCATCGAGCATCAAATGAAACTGCAATTTATTCATATCAGGATTATCAATACCATATTTTTGAAAAAGCCGTT

TACATAGGCGAGTACTTAATTAAGAATCTTTTTGAGTAGCTCGTAGTTTACTTTGACGTTAAATAAGTATAGTCCTAATAGTTATGGTATAAAAACTTTTTCGGCAA

XmnI

KanR

540 550 560 570 580 590 600 610 620 630 640
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TCTGTAATGAAGGAGAAAACTCACCGAGGCAGTTCCATAGGATGGCAAGATCCTGGTATCGGTCTGCGATTCCGACTCGTCCAACATCAATACAACCTATTAATTTC

AGACATTACTTCCTCTTTTGAGTGGCTCCGTCAAGGTATCCTACCGTTCTAGGACCATAGCCAGACGCTAAGGCTGAGCAGGTTGTAGTTATGTTGGATAATTAAAG

PflMI

KanR

650 660 670 680 690 700 710 720 730 740

CCCTCGTCAAAAATAAGGTTATCAAGTGAGAAATCACCATGAGTGACGACTGAATCCGGTGAGAATGGCAAAAGTTTATGCATTTCTTTCCAGACTTGTTCAACAGG

GGGAGCAGTTTTTATTCCAATAGTTCACTCTTTAGTGGTACTCACTGCTGACTTAGGCCACTCTTACCGTTTTCAAATACGTAAAGAAAGGTCTGAACAAGTTGTCC

NsiI

KanR

750 760 770 780 790 800 810 820 830 840 850

CCAGCCATTACGCTCGTCATCAAAATCACTCGCATCAACCAAACCGTTATTCATTCGTGATTGCGCCTGAGCGAGACGAAATACGCGATCGCTGTTAAAAGGACAAT

GGTCGGTAATGCGAGCAGTAGTTTTAGTGAGCGTAGTTGGTTTGGCAATAAGTAAGCACTAACGCGGACTCGCTCTGCTTTATGCGCTAGCGACAATTTTCCTGTTA

AjuI PvuI
AsiSIBpu10I

KanR

860 870 880 890 900 910 920 930 940 950 960

TACAAACAGGAATCGAATGCAACCGGCGCAGGAACACTGCCAGCGCATCAACAATATTTTCACCTGAATCAGGATATTCTTCTAATACCTGGAATGCTGTTTTCCCG

ATGTTTGTCCTTAGCTTACGTTGGCCGCGTCCTTGTGACGGTCGCGTAGTTGTTATAAAAGTGGACTTAGTCCTATAAGAAGATTATGGACCTTACGACAAAAGGGC

AvaI
SmaI

SspI

XmaI

BsoBIEcoNI
TspMI

KanR
Primer

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

GGGATCGCAGTGGTGAGTAACCATGCATCATCAGGAGTACGGATAAAATGCTTGATGGTCGGAAGAGGCATAAATTCCGTCAGCCAGTTTAGTCTGACCATCTCATC

CCCTAGCGTCACCACTCATTGGTACGTAGTAGTCCTCATGCCTATTTTACGAACTACCAGCCTTCTCCGTATTTAAGGCAGTCGGTCAAATCAGACTGGTAGAGTAG

NsiI

KanR
Pr...r

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

ACATTGTAGTAACCGTTGCGATGGAAACGGTACAAAGTCTTTGTTGAGACCGCGTAGCCCGAAGGGTATGTTAGCTATCTAACAGCGTGGACTAACGGGCTGTAATA

ClaI
BspDI

KanR
Primer

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

CGCGAGCCCATTTATACCCATATAAATCAGCATCCATGTTGGAATTTAATCGCGGCCTAGAGCAAGACGTTTCCCGTTGAATATGGCTCATAACACCCCTTGTATTA

GCGCTCGGGTAAATATGGGTATATTTAGTCGTAGGTACAACCTTAAATTAGCGCCGGATCTCGTTCTGCAAAGGGCAACTTATACCGAGTATTGTGGGGAACATAAT

NruI

KanR

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

CTGTTTATGTAAGCAGACAGTTTTATTGTTCATGACCAAAATCCCTTAACGTGAGTTTTCGTTCCACTGAGCGTCAGACCCCGTAGAAAAGATCAAAGGATCTTCTT

GACAAATACATTCGTCTGTCAAAATAACAAGTACTGGTTTTAGGGAATTGCACTCAAAAGCAAGGTGACTCGCAGTCTGGGGCATCTTTTCTAGTTTCCTAGAAGAA

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

GAGATCCTTTTTTTCTGCGCGTAATCTGCTGCTTGCAAACAAAAAAACCACCGCTACCAGCGGTGGTTTGTTTGCCGGATCAAGAGCTACCAACTCTTTTTCCGAAG

CTCTAGGAAAAAAAGACGCGCATTAGACGACGAACGTTTGTTTTTTTGGTGGCGATGGTCGCCACCAAACAAACGGCCTAGTTCTCGATGGTTGAGAAAAAGGCTTC

AcuI

ori

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

GTAACTGGCTTCAGCAGAGCGCAGATACCAAATACTGTCCTTCTAGTGTAGCCGTAGTTAGGCCACCACTTCAAGAACTCTGTAGCACCGCCTACATACCTCGCTCT

CATTGACCGAAGTCGTCTCGCGTCTATGGTTTATGACAGGAAGATCACATCGGCATCAATCCGGTGGTGAAGTTCTTGAGACATCGTGGCGGATGTATGGAGCGAGA

ori

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

GCTAATCCTGTTACCAGTGGCTGCTGCCAGTGGCGATAAGTCGTGTCTTACCGGGTTGGACTCAAGACGATAGTTACCGGATAAGGCGCAGCGGTCGGGCTGAACGG

CGATTAGGACAATGGTCACCGACGACGGTCACCGCTATTCAGCACAGAATGGCCCAACCTGAGTTCTGCTATCAATGGCCTATTCCGCGTCGCCAGCCCGACTTGCC

AlwNI

ori

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

GGGGTTCGTGCACACAGCCCAGCTTGGAGCGAACGACCTACACCGAACTGAGATACCTACAGCGTGAGCTATGAGAAAGCGCCACGCTTCCCGAAGGGAGAAAGGCG

CCCCAAGCACGTGTGTCGGGTCGAACCTCGCTTGCTGGATGTGGCTTGACTCTATGGATGTCGCACTCGATACTCTTTCGCGGTGCGAAGGGCTTCCCTCTTTCCGC

ori

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

CTGTCCATAGGCCATTCGCCGTCCCAGCCTTGTCCTCTCGCGTGCTCCCTCGAAGGTCCCCCTTTGCGGACCATAGAAATATCAGGACAGCCCAAAGCGGTGGAGAC

BssSI
BssSαI

ori
Pr...

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

ACTTGAGCGTCGATTTTTGTGATGCTCGTCAGGGGGGCGGAGCCTATGGAAAAACGCCAGCAACGCGGCCTTTTTACGGTTCCTGGCCTTTTGCTGGCCTTTTGCTC

TGAACTCGCAGCTAAAAACACTACGAGCAGTCCCCCCGCCTCGGATACCTTTTTGCGGTCGTTGCGCCGGAAAAATGCCAAGGACCGGAAAACGACCGGAAAACGAG

ori

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

ACATGTTCTTTCCTGCGTTATCCCCTGATTCTGTGGATAACCGTATTACCGCCTTTGAGTGAGCTGATACCGCTCGCCGCAGCCGAACGACCGAGCGCAGCGAGTCA

TGTACAAGAAAGGACGCAATAGGGGACTAAGACACCTATTGGCATAATGGCGGAAACTCACTCGACTATGGCGAGCGGCGTCGGCTTGCTGGCTCGCGTCGCTCAGT

PciI
AflIII

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

GTGAGCGAGGAAGCGGAAGAGCGCCTGATGCGGTATTTTCTCCTTACGCATCTGTGCGGTATTTCACACCGCATATATGGTGCACTCTCAGTACAATCTGCTCTGAT

CACTCGCTCCTTCGCCTTCTCGCGGACTACGCCATAAAAGAGGAATGCGTAGACACGCCATAAAGTGTGGCGTATATACCACGTGAGAGTCATGTTAGACGAGACTA

SapI TatI
BspQI

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

GCCGCATAGTTAAGCCAGTATACACTCCGCTATCGCTACGTGACTGGGTCATGGCTGCGCCCCGACACCCGCCAACACCCGCTGACGCGCCCTGACGGGCTTGTCTG

CGGCGTATCAATTCGGTCATATGTGAGGCGATAGCGATGCACTGACCCAGTACCGACGCGGGGCTGTGGGCGGTTGTGGGCGACTGCGCGGGACTGCCCGAACAGAC

AccI BsaAI
PflFIBstZ17I
Tth111I

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

CTCCCGGCATCCGCTTACAGACAAGCTGTGACCGTCTCCGGGAGCTGCATGTGTCAGAGGTTTTCACCGTCATCACCGAAACGCGCGAGGCAGCTGCGGTAAAGCTC

GAGGGCCGTAGGCGAATGTCTGTTCGACACTGGCAGAGGCCCTCGACGTACACAGTCTCCAAAAGTGGCAGTAGTGGCTTTGCGCGCTCCGTCGACGCCATTTCGAG

PfoI

rop

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

TAGTCGCACCAGCACTTCGCTAAGTGTCTACAGACGGACAAGTAGGCGCAGGTCGAGCAACTCAAAGAGGTCTTCGCAATTACAGACCGAAGACTATTTCGCCCGGT

XmnI

rop

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

TGTTAAGGGCGGTTTTTTCCTGTTTGGTCACTGATGCCTCCGTGTAAGGGGGATTTCTGTTCATGGGGGTAATGATACCGATGAAACGAGAGAGGATGCTCACGATA

ACAATTCCCGCCAAAAAAGGACAAACCAGTGACTACGGAGGCACATTCCCCCTAAAGACAAGTACCCCCATTACTATGGCTACTTTGCTCTCTCCTACGAGTGCTAT

rop Primer Mitte
Primer Mitte

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

CGGGTTACTGATGATGAACATGCCCGGTTACTGGAACGTTGTGAGGGTAAACAACTGGCGGTATGGATGCGGCGGGACCAGAGAAAAATCACTCAGGGTCAATGCCA

GCCCAATGACTACTACTTGTACGGGCCAATGACCTTGCAACACTCCCATTTGTTGACCGCCATACCTACGCCGCCCTGGTCTCTTTTTAGTGAGTCCCAGTTACGGT

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

GCGCTTCGTTAATACAGATGTAGGTGTTCCACAGGGTAGCCAGCAGCATCCTGCGATGCAGATCCGGAACATAATGGTGCAGGGCGCTGACTTCCGCGTTTCCAGAC

CGCGAAGCAATTATGTCTACATCCACAAGGTGTCCCATCGGTCGTCGTAGGACGCTACGTCTAGGCCTTGTATTACCACGTCCCGCGACTGAAGGCGCAAAGGTCTG

BspEI

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

TTTACGAAACACGGAAACCGAAGACCATTCATGTTGTTGCTCAGGTCGCAGACGTTTTGCAGCAGCAGTCGCTTCACGTTCGCTCGCGTATCGGTGATTCATTCTGC

AAATGCTTTGTGCCTTTGGCTTCTGGTAAGTACAACAACGAGTCCAGCGTCTGCAAAACGTCGTCGTCAGCGAAGTGCAAGCGAGCGCATAGCCACTAAGTAAGACG

Bpu10I

Primer

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

TAACCAGTAAGGCAACCCCGCCAGCCTAGCCGGGTCCTCAACGACAGGAGCACGATCATGCGCACCCGTGGGGCCGCCATGCCGGCGATAATGGCCTGCTTCTCGCC

ATTGGTCATTCCGTTGGGGCGGTCGGATCGGCCCAGGAGTTGCTGTCCTCGTGCTAGTACGCGTGGGCACCCCGGCGGTACGGCCGCTATTACCGGACGAAGAGCGG

BglIFspI
FspAI

PpuMI

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

GAAACGTTTGGTGGCGGGACCAGTGACGAAGGCTTGAGCGAGGGCGTGCAAGATTCCGAATACCGCAAGCGACAGGCCGATCATCGTCGCGCTCCAGCGAAAGCGGT

CTTTGCAAACCACCGCCCTGGTCACTGCTTCCGAACTCGCTCCCGCACGTTCTAAGGCTTATGGCGTTCGCTGTCCGGCTAGTAGCAGCGCGAGGTCGCTTTCGCCA

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

GGAGCGGCTTTTACTGGGTCTCGCGACGGCCGTGGACAGGATGCTCAACGTACTATTTCTTCTGTCAGTATTCACGCCGCTGCTATCAGTACGGGGCGCGGGTGGCC

PshAI

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

AAGGAGCTGACTGGGTTGAAGGCTCTCAAGGGCATCGGTCGAGATCCCGGTGCCTAATGAGTGAGCTAACTTACATTAATTGCGTTGCGCTCACTGCCCGCTTTCCA

TTCCTCGACTGACCCAACTTCCGAGAGTTCCCGTAGCCAGCTCTAGGGCCACGGATTACTCACTCGATTGAATGTAATTAACGCAACGCGAGTGACGGGCGAAAGGT

lacI

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

GTCGGGAAACCTGTCGTGCCAGCTGCATTAATGAATCGGCCAACGCGCGGGGAGAGGCGGTTTGCGTATTGGGCGCCAGGGTGGTTTTTCTTTTCACCAGTGAGACG

CAGCCCTTTGGACAGCACGGTCGACGTAATTACTTAGCCGGTTGCGCGCCCCTCTCCGCCAAACGCATAACCCGCGGTCCCACCAAAAAGAAAAGTGGTCACTCTGC

BsaXI

lacI

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

GGCAACAGCTGATTGCCCTTCACCGCCTGGCCCTGAGAGAGTTGCAGCAAGCGGTCCACGCTGGTTTGCCCCAGCAGGCGAAAATCCTGTTTGATGGTGGTTAACGG

CCGTTGTCGACTAACGGGAAGTGGCGGACCGGGACTCTCTCAACGTCGTTCGCCAGGTGCGACCAAACGGGGTCGTCCGCTTTTAGGACAAACTACCACCAATTGCC

HpaI
HincII

lacI

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

CGGGATATAACATGAGCTGTCTTCGGTATCGTCGTATCCCACTACCGAGATATCCGCACCAACGCGCAGCCCGGACTCGGTAATGGCGCGCATTGCGCCCAGCGCCA

GCCCTATATTGTACTCGACAGAAGCCATAGCAGCATAGGGTGATGGCTCTATAGGCGTGGTTGCGCGTCGGGCCTGAGCCATTACCGCGCGTAACGCGGGTCGCGGT

EcoRV BssHII

lacI

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

TCTGATCGTTGGCAACCAGCATCGCAGTGGGAACGATGCCCTCATTCAGCATTTGCATGGTTTGTTGAAAACCGGACATGGCACTCCAGTCGCCTTCCCGTTCCGCT

AGACTAGCAACCGTTGGTCGTAGCGTCACCCTTGCTACGGGAGTAAGTCGTAAACGTACCAAACAACTTTTGGCCTGTACCGTGAGGTCAGCGGAAGGGCAAGGCGA

lacI

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

ATCGGCTGAATTTGATTGCGAGTGAGATATTTATGCCAGCCAGCCAGACGCAGACGCGCCGAGACAGAACTTAATGGGCCCGCTAACAGCGCGATTTGCTGGTGACC

TAGCCGACTTAAACTAACGCTCACTCTATAAATACGGTCGGTCGGTCTGCGTCTGCGCGGCTCTGTCTTGAATTACCCGGGCGATTGTCGCGCTAAACGACCACTGG

ApaI
BstEIIPspOMI NmeAIII

lacI
Primer

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

GTTACGCTGGTCTACGAGGTGCGGGTCAGCGCATGGCAGAAGTACCCTCTTTTATTATGACAACTACCCACAGACCAGTCTCTGTAGTTCTTTATTGCGGCCTTGTA

lacI

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

TAGTGCAGGCAGCTTCCACAGCAATGGCATCCTGGTCATCCAGCGGATAGTTAATGATCAGCCCACTGACGCGTTGCGCGAGAAGATTGTGCACCGCCGCTTTACAG

ATCACGTCCGTCGAAGGTGTCGTTACCGTAGGACCAGTAGGTCGCCTATCAATTACTAGTCGGGTGACTGCGCAACGCGCTCTTCTAACACGTGGCGGCGAAATGTC

BclI MluI
AflIII

lacI

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

GCTTCGACGCCGCTTCGTTCTACCATCGACACCACCACGCTGGCACCCAGTTGATCGGCGCGAGATTTAATCGCCGCGACAATTTGCGACGGCGCGTGCAGGGCCAG

CGAAGCTGCGGCGAAGCAAGATGGTAGCTGTGGTGGTGCGACCGTGGGTCAACTAGCCGCGCTCTAAATTAGCGGCGCTGTTAAACGCTGCCGCGCACGTCCCGGTC

lacI

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

ACTGGAGGTGGCAACGCCAATCAGCAACGACTGTTTGCCCGCCAGTTGTTGTGCCACGCGGTTGGGAATGTAATTCAGCTCCGCCATCGCCGCTTCCACTTTTTCCC

TGACCTCCACCGTTGCGGTTAGTCGTTGCTGACAAACGGGCGGTCAACAACACGGTGCGCCAACCCTTACATTAAGTCGAGGCGGTAGCGGCGAAGGTGAAAAAGGG

lacI

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

GCGTTTTCGCAGAAACGTGGCTGGCCTGGTTCACCACGCGGGAAACGGTCTGATAAGAGACACCGGCATACTCTGCGACATCGTATAACGTTACTGGTTTCACATTC

CGCAAAAGCGTCTTTGCACCGACCGGACCAAGTGGTGCGCCCTTTGCCAGACTATTCTCTGTGGCCGTATGAGACGCTGTAGCATATTGCAATGACCAAAGTGTAAG

BstAPI

lacI

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

ACCACCCTGAATTGACTCTCTTCCGGGCGCTATCATGCCATACCGCGAAAGGTTTTGCGCCATTCGATGGTGTCCGGGATCTCGACGCTCTCCCTTATGCGACTCCT

TGGTGGGACTTAACTGAGAGAAGGCCCGCGATAGTACGGTATGGCGCTTTCCAAAACGCGGTAAGCTACCACAGGCCCTAGAGCTGCGAGAGGGAATACGCTGAGGA

PfoIPflMI

lacI promoter

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

GCATTAGGAAGCAGCCCAGTAGTAGGTTGAGGCCGTTGAGCACCGCCGCCGCAAGGAATGGTGCATGCAAGGAGATGGCGCCCAACAGTCCCCCGGCCACGGGGCCT

CGTAATCCTTCGTCGGGTCATCATCCAACTCCGGCAACTCGTGGCGGCGGCGTTCCTTACCACGTACGTTCCTCTACCGCGGGTTGTCAGGGGGCCGGTGCCCCGGA

SphIEcoNI

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

CGGTGGTATGGGTGCGGCTTTGTTCGCGAGTACTCGGGCTTCACCGCTCGGGCTAGAAGGGGTAGCCACTACAGCCGCTATATCCGCGGTCGTTGGCGTGGACACCG

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

GCCGGTGATGCCGGCCACGATGCGTCCGGCGTAGAGGATCGAGATCTCGATCCCGCGAAATTAATACGACTCACTATAGGGGAATTGTGAGCGGATAACAATTCCCC

CGGCCACTACGGCCGGTGCTACGCAGGCCGCATCTCCTAGCTCTAGAGCTAGGGCGCTTTAATTATGCTGAGTGATATCCCCTTAACACTCGCCTATTGTTAAGGGG

BglIISgrAI

lac operatorT7 promoter

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

TCTAGAAATAATTTTGTTTAACTTTAAGAAGGAGATATACCATGGGCAAAGCGTTTGATGATGGCGCGTTCACCGGCATTCGCGAAATTAATCTGAGCTATAACAAA

AGATCTTTATTAAAACAAATTGAAATTCTTCCTCTATATGGTACCCGTTTCGCAAACTACTACCGCGCAAGTGGCCGTAAGCGCTTTAATTAGACTCGATATTGTTT

AjuIBarI NcoI NruI
StyI

XbaI

M G
2

K A
4

F D
6

D G
8

A F
10

T G
12

I R
14

E I
16

N L
18

S Y
20

N K
22

5071-5637

Amplikon

GGCAAAGCGTTTGATGATGG

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

GAAACCGCGATTGGCGATTTCCAGGTTGTGTATGATCTGAACGGCAGCCCGTATGTGGGCCAGAACCATAAAAGCTTTATCACCGGCTTTACCCCGGTGAAAATTAG

CTTTGGCGCTAACCGCTAAAGGTCCAACACATACTAGACTTGCCGTCGGGCATACACCCGGTCTTGGTATTTTCGAAATAGTGGCCGAAATGGGGCCACTTTTAATC

HindIII

E T
24

A I
26

G D
28

F Q
30

V V
32

Y D
34

L N
36

G S
38

P Y
40

V G
42

Q N
44

H K
46

S F
48

I T
50

G F
52

T P
54

V K
56

I S
58

5071-5637

Amplikon

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

CCTGGATTTTCCGAGCGAATACATTATGGAAGTGAGCGGTTATACGGGCAATGTGAGCGGCTACGTTGTGGTTCGTAGCCTGACCTTTAAAACGAACAAAAAAACCT

GGACCTAAAAGGCTCGCTTATGTAATACCTTCACTCGCCAATATGCCCGTTACACTCGCCGATGCAACACCAAGCATCGGACTGGAAATTTTGCTTGTTTTTTTGGA

DraI

L D
60

F P
62

S E
64

Y I
66

M E
68

V S
70

G Y
72

T G
74

N V
76

S G
78

Y V
80

V V
82

R S
84

L T
86

F K
88

T N
90

K K
92

T
5071-5637

Amplikon

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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ACGGCCCGTATGGTGTGACCAGCGGCACCCCGTTCAACCTGCCGATTGAAAACGGCCTGATTGTGGGCTTTAAAGGCAGCATTGGCTATTGGCTGGATTATTTCAGC

TGCCGGGCATACCACACTGGTCGCCGTGGGGCAAGTTGGACGGCTAACTTTTGCCGGACTAACACCCGAAATTTCCGTCGTAACCGATAACCGACCTAATAAAGTCG

DraIBfuAI
BspMI

Y
94

G P
96

Y G
98

V T
100

S G
102

T P
104

F N
106

L P
108

I E
110

N G
112

L I
114

V G
116

F K
118

G S
120

I G
122

Y W
124

L D
126

Y F
128

S
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Amplikon

CTAACACCCGAAATTTCCGTC

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

ATGTATCTGAGCCTGGGCGGTGGCGGCAGCGGCGGCGGCGGCAGCATGAAAGTCAAACAGCTGGTGGATAAAGTGGAAGAACTGCTGTCGAAAAACTATCATCTGGT

TACATAGACTCGGACCCGCCACCGCCGTCGCCGCCGCCGCCGTCGTACTTTCAGTTTGTCGACCACCTATTTCACCTTCTTGACGACAGCTTTTTGATAGTAGACCA

M
130

Y L
132

S L
134

G G
136

G G
138

S G
140

G G
142

G S
144

M K
146

V K
148

Q L
150

V D
152

K V
154

E E
156

L L
158

S K
160

N Y
162

H L
164

V
5071-5637

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

GAACGAAGTGGCGCGTCTGGTGAAACTGGTGGGCGAACGCGGCGGCGGCGGCAGCCATCACCACCACCATCATTAATAATAAGCTGAGCAATAACTAGCATAACCCC

CTTGCTTCACCGCGCAGACCACTTTGACCACCCGCTTGCGCCGCCGCCGCCGTCGGTAGTGGTGGTGGTAGTAATTATTATTCGACTCGTTATTGATCGTATTGGGG

BlpI StyI

N
166

E V
168

A R
170

L V
172

K L
174

V G
176

E R
178

G G
180

G G
182

S H
184

H H
186

H H
188

H
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T7 ...or

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

TTGGGGCCTCTAAACGGGTCTTGAGGGGTTTTTTGCTGAAAGGAGGAACTATATCCGGAT

AACCCCGGAGATTTGCCCAGAACTCCCCAAAAAACGACTTTCCTCCTTGATATAGGCCTA

BspEI

T7 terminator

5,680 5,690 5,700 5,710 5,720 5,730


