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pCKC017__HF_RE_c (10267 bp)

caggtggcacttttcggggaaatgtgcgcggaacccctatttgtttatttttctaaatacattcaaatATGTATCCGCTCATGAGACAATAACCCTGATAAATGCTT

gtccaccgtgaaaagcccctttacacgcgccttggggataaacaaataaaaagatttatgtaagtttaTACATAGGCGAGTACTCTGTTATTGGGACTATTTACGAA

BspHI

ampR cassette

10 20 30 40 50 60 70 80 90 100

CAATAATATTGAAAAAGGAAGAGTATGATTGAACAAGATGGATTGCACGCTGGTTCTCCGGCCGCTTGGGTGGAGAGGCTATTCGGCTATGACTGGGCACAACAGAC

GTTATTATAACTTTTTCCTTCTCATACTAACTTGTTCTACCTAACGTGCGACCAAGAGGCCGGCGAACCCACCTCTCCGATAAGCCGATACTGACCCGTGTTGTCTG

SspI

neor/kanrampR cassette

110 120 130 140 150 160 170 180 190 200 210

AATCGGCTGCTCTGATGCCGCCGTGTTCCGTCTGTCAGCGCAGGGGCGCCCGGTTCTTTTTGTCAAGACCGACCTGTCCGGTGCCCTGAATGAACTGCAAGACGAGG

TTAGCCGACGAGACTACGGCGGCACAAGGCAGACAGTCGCGTCCCCGCGGGCCAAGAAAAACAGTTCTGGCTGGACAGGCCACGGGACTTACTTGACGTTCTGCTCC

neor/kanr

220 230 240 250 260 270 280 290 300 310 320

CAGCGCGGCTATCGTGGCTGGCCACGACGGGCGTTCCTTGCGCAGCTGTGCTCGACGTTGTCACTGAAGCGGGAAGGGACTGGCTGCTATTGGGCGAAGTGCCGGGG

GTCGCGCCGATAGCACCGACCGGTGCTGCCCGCAAGGAACGCGTCGACACGAGCTGCAACAGTGACTTCGCCCTTCCCTGACCGACGATAACCCGCTTCACGGCCCC

MscI

neor/kanr

330 340 350 360 370 380 390 400 410 420

CAGGATCTCCTGTCATCTCACCTTGCTCCTGCCGAGAAAGTATCCATCATGGCTGATGCAATGCGGCGGCTGCATACGCTTGATCCGGCTACTTGCCCATTCGACCA

GTCCTAGAGGACAGTAGAGTGGAACGAGGACGGCTCTTTCATAGGTAGTACCGACTACGTTACGCCGCCGACGTATGCGAACTAGGCCGATGAACGGGTAAGCTGGT

neor/kanr

430 440 450 460 470 480 490 500 510 520 530
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CCAAGCGAAACATCgcatcgagcgagcacgtactcggatggaagccggtcttgtcgatcaggatgatctggacgaagagcatcaggggctcgcgccagccgaactgt

GGTTCGCTTTGTAGcgtagctcgctcgtgcatgagcctaccttcggccagaacagctagtcctactagacctgcttctcgtagtccccgagcgcggtcggcttgaca

neor/kanr

540 550 560 570 580 590 600 610 620 630 640

tcgccaggctcaaggcgagcatgcccgacggcgaggatctcgtcgtgacccatggcgatgcctgcttgccgaatatcatggtggaaaatggccgcttttctggattc

agcggtccgagttccgctcgtacgggctgccgctcctagagcagcactgggtaccgctacggacgaacggcttatagtaccaccttttaccggcgaaaagacctaag

neor/kanr

650 660 670 680 690 700 710 720 730 740

atcgactgtggccggctgggtgtggcggaccgctatcaggacatagcgttggctacccgtgatattgctgaagAGCTTGGCGGCGAATGGGCTGACCGCTTCCTCGT

tagctgacaccggccgacccacaccgcctggcgatagtcctgtatcgcaaccgatgggcactataacgacttcTCGAACCGCCGCTTACCCGACTGGCGAAGGAGCA

RsrII

neor/kanr

750 760 770 780 790 800 810 820 830 840 850

GCTTTACGGTATCGCCGCTCCCGATTCGCAGCGCATCGCCTTCTATCGCCTTCTTGACGAGTTCTTCTGACTGTCAGACCAAGTTTACTCATATATACTTTAGATTG

CGAAATGCCATAGCGGCGAGGGCTAAGCGTCGCGTAGCGGAAGATAGCGGAAGAACTGCTCAAGAAGACTGACAGTCTGGTTCAAATGAGTATATATGAAATCTAAC

neor/kanr

860 870 880 890 900 910 920 930 940 950 960

ATTTAAAACTTCATTTTTAATTTAAAAGGATCTAGGTGAAGATCCTTTTTGATAATCTCATGACCAAAATCCCTTAACGTGAGTTTTCGTTCCACTGAGCGTCAGAC

TAAATTTTGAAGTAAAAATTAAATTTTCCTAGATCCACTTCTAGGAAAAACTATTAGAGTACTGGTTTTAGGGAATTGCACTCAAAAGCAAGGTGACTCGCAGTCTG

BspHI

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

CCCGTAGAAAAGATCAAAGGATCTTCTTGAGATCCTTTTTTTCTGCGCGTAATCTGCTGCTTGCAAACAAAAAAACCACCGCTACCAGCGGTGGTTTGTTTGCCGGA

GGGCATCTTTTCTAGTTTCCTAGAAGAACTCTAGGAAAAAAAGACGCGCATTAGACGACGAACGTTTGTTTTTTTGGTGGCGATGGTCGCCACCAAACAAACGGCCT

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

AGTTCTCGATGGTTGAGAAAAAGGCTTCCATTGACCGAAGTCGTCTCGCGTCTATGGTTTATGACAAGAAGATCACATCGGCATCAATCCGGTGGTGAAGTTCTTGA

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

CTGTAGCACCGCCTACATACCTCGCTCTGCTAATCCTGTTACCAGTGGCTGCTGCCAGTGGCGATAAGTCGTGTCTTACCGGGTTGGACTCAAGACGATAGTTACCG

GACATCGTGGCGGATGTATGGAGCGAGACGATTAGGACAATGGTCACCGACGACGGTCACCGCTATTCAGCACAGAATGGCCCAACCTGAGTTCTGCTATCAATGGC

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

GATAAGGCGCAGCGGTCGGGCTGAACGGGGGGTTCGTGCACACAGCCCAGCTTGGAGCGAACGACCTACACCGAACTGAGATACCTACAGCGTGAGCTATGAGAAAG

CTATTCCGCGTCGCCAGCCCGACTTGCCCCCCAAGCACGTGTGTCGGGTCGAACCTCGCTTGCTGGATGTGGCTTGACTCTATGGATGTCGCACTCGATACTCTTTC

ApaLI

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

CGCCACGCTTCCCGAAGGGAGAAAGGCGGACAGGTATCCGGTAAGCGGCAGGGTCGGAACAGGAGAGCGCACGAGGGAGCTTCCAGGGGGAAACGCCTGGTATCTTT

GCGGTGCGAAGGGCTTCCCTCTTTCCGCCTGTCCATAGGCCATTCGCCGTCCCAGCCTTGTCCTCTCGCGTGCTCCCTCGAAGGTCCCCCTTTGCGGACCATAGAAA

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

ATAGTCCTGTCGGGTTTCGCCACCTCTGACTTGAGCGTCGATTTTTGTGATGCTCGTCAGGGGGGCGGAGCCTATGGAAAAACGCCAGCAACGCGGCCTTTTTACGG

TATCAGGACAGCCCAAAGCGGTGGAGACTGAACTCGCAGCTAAAAACACTACGAGCAGTCCCCCCGCCTCGGATACCTTTTTGCGGTCGTTGCGCCGGAAAAATGCC

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

TTCCTGGCCTTTTGCTGGCCTTTTGCTCACATGTTCTTTCCTGCGTTATCCCCTGATTCTGTGGATAACCGTATTACCGCCTTTGAGTGAGCTGATACCGCTCGCCG

AAGGACCGGAAAACGACCGGAAAACGAGTGTACAAGAAAGGACGCAATAGGGGACTAAGACACCTATTGGCATAATGGCGGAAACTCACTCGACTATGGCGAGCGGC

PciI
AflIII

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

CAGCCGAACGACCGAGCGCAGCGAGTCAGTGAGCGAGGAAGCGGAAGAGCGCCCAATACGCAAACCGCCTCTCCCCGCGCGTTGGCCGATTCATTAATGCAGCTGGC

GTCGGCTTGCTGGCTCGCGTCGCTCAGTCACTCGCTCCTTCGCCTTCTCGCGGGTTATGCGTTTGGCGGAGAGGGGCGCGCAACCGGCTAAGTAATTACGTCGACCG

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

ACGACAGGTTTCCCGACTGGAAAGCGGGCAGTGAGCGCAACGCAATTAATGTGAGTTAGCTCACTCATTAGGCACCCCAGGCTTTACACTTTATGCTTCCGGCTCGT

TGCTGTCCAAAGGGCTGACCTTTCGCCCGTCACTCGCGTTGCGTTAATTACACTCAATCGAGTGAGTAATCCGTGGGGTCCGAAATGTGAAATACGAAGGCCGAGCA

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

TACAACACACCTTAACACTCGCCTATTGTTAAAGTGTGTCCTTTGTCGATACTGGTACTAATGCGGTTCGCGCGTTAATTGGGAGTGATTTCCCTTGTTTTCGACCT

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

GCTGCAAGCTTAATGTAGTCTTATGCAATACTCTTGTAGTCTTGCAACATGGTAACGATGAGTTAGCAACATGCCTTACAAGGAGAGAAAAAGCACCGTGCATGCCG

CGACGTTCGAATTACATCAGAATACGTTATGAGAACATCAGAACGTTGTACCATTGCTACTCAATCGTTGTACGGAATGTTCCTCTCTTTTTCGTGGCACGTACGGC

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

ATTGGTGGAAGTAAGGTGGTACGATCGTGCCTTATTAGGAAGGCAACAGACGGGTCTGACATGGATTGGACGAACCACTGAATTGCCGCATTGCAGAGATATTGTAT

TAACCACCTTCATTCCACCATGCTAGCACGGAATAATCCTTCCGTTGTCTGCCCAGACTGTACCTAACCTGCTTGGTGACTTAACGGCGTAACGTCTCTATAACATA

BaeIPvuI

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

TTAAGTGCCTAGCTCGATACATAAACGGGTCTCTCTGGTTAGACCAGATCTGAGCCTGGGAGCTCTCTGGCTAACTAGGGAACCCACTGCTTAAGCCTCAATAAAGC

AATTCACGGATCGAGCTATGTATTTGCCCAGAGAGACCAATCTGGTCTAGACTCGGACCCTCGAGAGACCGATTGATCCCTTGGGTGACGAATTCGGAGTTATTTCG

BsaI AflII

truncated 5' LTR

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

TTGCCTTGAGTGCTTCAAGTAGTGTGTGCCCGTCTGTTGTGTGACTCTGGTAACTAGAGATCCCTCAGACCCTTTTAGTCAGTGTGGAAAATCTCTAGCAGTGGCGC

AACGGAACTCACGAAGTTCATCACACACGGGCAGACAACACACTGAGACCATTGATCTCTAGGGAGTCTGGGAAAATCAGTCACACCTTTTAGAGATCGTCACCGCG

truncated 5' LTR

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

CCGAACAGGGACTTGAAAGCGAAAGGGAAACCAGAGGAGCTCTCTCGACGCAGGACTCGGCTTGCTGAAGCGCGCACGGCAAGAGGCGAGGGGCGGCGACTGGTGAG

GGCTTGTCCCTGAACTTTCGCTTTCCCTTTGGTCTCCTCGAGAGAGCTGCGTCCTGAGCCGAACGACTTCGCGCGTGCCGTTCTCCGCTCCCCGCCGCTGACCACTC

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

TACGCCAAAAATTTTGACTAGCGGAGGCTAGAAGGAGAGAGATGGGTGCGAGAGCGTCAGTATTAAGCGGGGGAGAATTAGATCGCGATGGGAAAAAATTCGGTTAA

ATGCGGTTTTTAAAACTGATCGCCTCCGATCTTCCTCTCTCTACCCACGCTCTCGCAGTCATAATTCGCCCCCTCTTAATCTAGCGCTACCCTTTTTTAAGCCAATT

NruI

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

CCGGTCCCCCTTTCTTTTTTATATTTAATTTTGTATATCATACCCGTTCGTCCCTCGATCTTGCTAAGCGTCAATTAGGACCGGACAATCTTTGTAGTCTTCCGACA

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

AGACAAATACTGGGACAGCTACAACCATCCCTTCAGACAGGATCAGAAGAACTTAGATCATTATATAATACAGTAGCAACCCTCTATTGTGTGCATCAAAGGATAGA

TCTGTTTATGACCCTGTCGATGTTGGTAGGGAAGTCTGTCCTAGTCTTCTTGAATCTAGTAATATATTATGTCATCGTTGGGAGATAACACACGTAGTTTCCTATCT

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

GATAAAAGACACCAAGGAAGCTTTAGACAAGATAGAGGAAGAGCAAAACAAAAGTAAGACCACCGCACAGCAAGCGGCCGCTGATCTTCAGACCTGGagGAGGAGAT

CTATTTTCTGTGGTTCCTTCGAAATCTGTTCTATCTCCTTCTCGTTTTGTTTTCATTCTGGTGGCGTGTCGTTCGCCGGCGACTAGAAGTCTGGACCtcCTCCTCTA

NotI EcoNI

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

ATGAGGGACAATTGGAGAAGTGAATTATATAAATATAAAGTAGTAAAAATTGAACCATTAGGAGTAGCACCCACCAAGGCAAAGAGAAGAGTGGTGCAGAGAGAAAA

TACTCCCTGTTAACCTCTTCACTTAATATATTTATATTTCATCATTTTTAACTTGGTAATCCTCATCGTGGGTGGTTCCGTTTCTCTTCTCACCACGTCTCTCTTTT

MfeI

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

AAGAGCAGTGGGAATAGGAGCTTTGTTCCTTGGGTTCTTGGGAGCAGCAGGAAGCACTATGGGCGCAGCGTCAATGACGCTGACGGTACAGGCCAGACAATTATTGT

TTCTCGTCACCCTTATCCTCGAAACAAGGAACCCAAGAACCCTCGTCGTCCTTCGTGATACCCGCGTCGCAGTTACTGCGACTGCCATGTCCGGTCTGTTAATAACA

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

CTGGTATAGTGCAGCAGCAGAACAATTTGCTGAGGGCTATTGAGGCGCAACAGCATCTGTTGCAACTCACAGTCTGGGGCATCAAGCAGCTCCAGGCAAGAATCCTG

GACCATATCACGTCGTCGTCTTGTTAAACGACTCCCGATAACTCCGCGTTGTCGTAGACAACGTTGAGTGTCAGACCCCGTAGTTCGTCGAGGTCCGTTCTTAGGAC

BbvCI BstAPI

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

CGACACCTTTCTATGGATTTCCTAGTTGTCGAGGACCCCTAAACCCCAACGAGACCTTTTGAGTAAACGTGGTGACGACACGGAACCTTACGATCAACCTCATTATT

AleI

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

ATCTCTGGAACAGATTTGGAATCACACGACCTGGATGGAGTGGGACAGAGAAATTAACAATTACACAAGCTTAATACACTCCTTAATTGAAGAATCGCAAAACCAGC

TAGAGACCTTGTCTAAACCTTAGTGTGCTGGACCTACCTCACCCTGTCTCTTTAATTGTTAATGTGTTCGAATTATGTGAGGAATTAACTTCTTAGCGTTTTGGTCG

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

AAGAAAAGAATGAACAAGAATTATTGGAATTAGATAAATGGGCAAGTTTGTGGAATTGGTTTAACATAACAAATTGGCTGTGGTATATAAAATTATTCATAATGATA

TTCTTTTCTTACTTGTTCTTAATAACCTTAATCTATTTACCCGTTCAAACACCTTAACCAAATTGTATTGTTTAACCGACACCATATATTTTAATAAGTATTACTAT

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

GTAGGAGGCTTGGTAGGTTTAAGAATAGTTTTTGCTGTACTTTCTATAGTGAATAGAGTTAGGCAGGGATATTCACCATTATCGTTTCAGACCCACCTCCCAACCCC

CATCCTCCGAACCATCCAAATTCTTATCAAAAACGACATGAAAGATATCACTTATCTCAATCCGTCCCTATAAGTGGTAATAGCAAAGTCTGGGTGGAGGGTTGGGG

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

GAGGGGACCCGACAGGCCCGAAGGAATAGAAGAAGAAGGTGGAGAGAGAGACAGAGACAGATCCATTCGATTAGTGAACGGATCTCGACGGTATCGGTTAACTTTTA

CTCCCCTGGGCTGTCCGGGCTTCCTTATCTTCTTCTTCCACCTCTCTCTCTGTCTCTGTCTAGGTAAGCTAATCACTTGCCTAGAGCTGCCATAGCCAATTGAAAAT

HpaIKflI
PpuMI

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

AAAGAAAAGGGGGGATTGGGGGGTACAGTGCAGGGGAAAGAATAGTAGACATAATAGCAACAGACATACAAACTAAAGAATTACAAAAACAAATTACAAAATTCAAA

TTTCTTTTCCCCCCTAACCCCCCATGTCACGTCCCCTTTCTTATCATCTGTATTATCGTTGTCTGTATGTTTGATTTCTTAATGTTTTTGTTTAATGTTTTAAGTTT

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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ATTTTATCGATAAGCTTGGGAGTTCCGCGTTACATAACTTACGGTAActgcagCATTGATTATTGACTAGTTATTAATAGTAATCAATTACGGGGTCATTAGTTCAT

TAAAATAGCTATTCGAACCCTCAAGGCGCAATGTATTGAATGCCATTgacgtcGTAACTAATAACTGATCAATAATTATCATTAGTTAATGCCCCAGTAATCAAGTA

ClaI PstI SpeI
BspDI

pCMV
1st round F

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

AGCCCATATATGGAGTTCCGCGTTACATAACTTACGGTAAATGGCCCGCCTGGCTGACCGCCCAACGACCCCCGCCCATTGACGTCAATAATGACGTATGTTCCCAT

TCGGGTATATACCTCAAGGCGCAATGTATTGAATGCCATTTACCGGGCGGACCGACTGGCGGGTTGCTGGGGGCGGGTAACTGCAGTTATTACTGCATACAAGGGTA

pCMV

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

AGTAACGCCAATAGGGACTTTCCATTGACGTCAATGGGTGGAGTATTTACGGTAAACTGCCCACTTGGCAGTACATCAAGTGTATCATATGCCAAGTACGCCCCCTA

TCATTGCGGTTATCCCTGAAAGGTAACTGCAGTTACCCACCTCATAAATGCCATTTGACGGGTGAACCGTCATGTAGTTCACATAGTATACGGTTCATGCGGGGGAT

pCMV

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

TTGACGTCAATGACGGTAAATGGCCCGCCTGGCATTATGCCCAGTACATGACCTTATGGGACTTTCCTACTTGGCAGTACATCTACGTATTAGTCATCGCTATTACC

AACTGCAGTTACTGCCATTTACCGGGCGGACCGTAATACGGGTCATGTACTGGAATACCCTGAAAGGATGAACCGTCATGTAGATGCATAATCAGTAGCGATAATGG

SnaBI

pCMV

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

ATGGTGATGCGGTTTTGGCAGTACATCAATGGGCGTGGATAGCGGTTTGACTCACGGGGATTTCCAAGTCTCCACCCCATTGACGTCAATGGGAGTTTGTTTTGGCA

TACCACTACGCCAAAACCGTCATGTAGTTACCCGCACCTATCGCCAAACTGAGTGCCCCTAAAGGTTCAGAGGTGGGGTAACTGCAGTTACCCTCAAACAAAACCGT

CspCI

pCMV

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

GGTTTTAGTTGCCCTGAAAGGTTTTACAGCATTGTTGAGGCGGGGTAACTGCGTTTACCCGCCATCCGCACATGCCACCCTCCAGATATATTCGTCTCGAGAGACCG

pCMV

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

TAACTAGAGAACCCACTGCTTACTGGCTTATCGAAATTAATACGACTCACTATAGGGAGACCCAAGCTGGCTAGCGCTACCGGTCGCCACCATGGAcCCACCACGAG

ATTGATCTCTTGGGTGACGAATGACCGAATAGCTTTAATTATGCTGAGTGATATCCCTCTGGGTTCGACCGATCGCGATGGCCAGCGGTGGTACCTgGGTGGTGCTC

AfeI
BmtI

NheIBsaI

pCMV pPGK1? TdT

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

CGTCCCACTTGAGCCCTCGGAAGAAGAGACCCCGGCAGACGGGTGCCTTGATGGCCTCCTCTCCTCAAGACATCAAATTTCAAGATTTGGTCGTCTTCATTTTGGAG

GCAGGGTGAACTCGGGAGCCTTCTTCTCTGGGGCCGTCTGCCCACGGAACTACCGGAGGAGAGGAGTTCTGTAGTTTAAAGTTCTAAACCAGCAGAAGTAAAACCTC

BsaI

TdT

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

AAGAAAATGGGAACCACCCGCAGAGCGTTCCTCATGGAGCTGGCCCGCAGGAAAGGGTTCAGGGTTGAAAATGAGCTCAGTGATTCTGTCACCCACATTGTAGCAGA

TTCTTTTACCCTTGGTGGGCGTCTCGCAAGGAGTACCTCGACCGGGCGTCCTTTCCCAAGTCCCAACTTTTACTCGAGTCACTAAGACAGTGGGTGTAACATCGTCT

TdT

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

GAACAACTCGGGTTCGGATGTTCTGGAGTGGCTTCAAGCACAGAAAGTACAAGTCAGCTCACAACCAGAGCTCCTCGATGTCTCCTGGCTGATCGAATGCATAGGAG

CTTGTTGAGCCCAAGCCTACAAGACCTCACCGAAGTTCGTGTCTTTCATGTTCAGTCGAGTGTTGGTCTCGAGGAGCTACAGAGGACCGACTAGCTTACGTATCCTC

NsiI

TdT

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

GTCCCTTTGGCCACCTTTACTGTCCTTTTGTGGTCGAACAACACTCTTCTCTGATAAGTCTATCGTGGTTGGGTCCGGGGGGCTTCTGAGGTGGTTAACGACATGTT

MfeI BsrGI

TdT

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

AAGATCTCCCAGTATGCGTGTCAGAGAAGAACCACTTTAAACAACTGTAACCAGATATTCACGGATGCCTTTGATATACTGGCTGAAAACTGTGAGTTTAGAGAAAA

TTCTAGAGGGTCATACGCACAGTCTCTTCTTGGTGAAATTTGTTGACATTGGTCTATAAGTGCCTACGGAAACTATATGACCGACTTTTGACACTCAAATCTCTTTT

TdT

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

TGAAGACTCCTGTGTGACATTTATGAGAGCAGCTTCTGTATTGAAATCTCTGCCATTCACAATCATCAGTATGAAGGACACAGAAGGAATTCCCTGCCTGGGGTCCA

ACTTCTGAGGACACACTGTAAATACTCTCGTCGAAGACATAACTTTAGAGACGGTAAGTGTTAGTAGTCATACTTCCTGTGTCTTCCTTAAGGGACGGACCCCAGGT

EcoRI

TdT

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

AGGTGAAGGGTATCATAGAGGAGATTATTGAAGATGGAGAAAGTTCTGAAGTTAAAGCTGTGTTAAATGATGAACGATATCAATCCTTCAAACTCTTTACTTCTGTA

TCCACTTCCCATAGTATCTCCTCTAATAACTTCTACCTCTTTCAAGACTTCAATTTCGACACAATTTACTACTTGCTATAGTTAGGAAGTTTGAGAAATGAAGACAT

BsaBI
EcoRV

TdT

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

TTTGGAGTGGGGCTGAAGACTTCTGAGAAGTGGTTCAGGATGGGTTTCAGAACTCTGAGTAAAGTAAGGTCGGACAAAAGCCTGAAATTTACACGAATGCAGAAAGC

AAACCTCACCCCGACTTCTGAAGACTCTTCACCAAGTCCTACCCAAAGTCTTGAGACTCATTTCATTCCAGCCTGTTTTCGGACTTTAAATGTGCTTACGTCTTTCG

TdT

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

TCCTAAAGACATAATACTTCTGGAACAGTCGACACACTGGTCCCGTCTTCGTCTCCGGCAGTCACACGACCAATTTCTCCGACAGACCCGTAAAGAAGGCCTACGAA

TdT

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

TCGTCACCATGACAGGAGGGTTCCGGAGGGGTAAGAAGATGGGGCATGATGTAGATTTTTTAATTACCAGCCCAGGATCAACAGAGGATGAAGAGCAACTTTTACAG

AGCAGTGGTACTGTCCTCCCAAGGCCTCCCCATTCTTCTACCCCGTACTACATCTAAAAAATTAATGGTCGGGTCCTAGTTGTCTCCTACTTCTCGTTGAAAATGTC

TdT

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

AAAGTGATGAACTTATGGGAAAAGAAGGGATTACTTTTATATTATGACCTTGTGGAGTCAACATTTGAAAAGCTCAGGTTGCCTAGCAGGAAGGTTGATGCTTTGGA

TTTCACTACTTGAATACCCTTTTCTTCCCTAATGAAAATATAATACTGGAACACCTCAGTTGTAAACTTTTCGAGTCCAACGGATCGTCCTTCCAACTACGAAACCT

TdT

1st round R

library_1-NGS-F
library_2-NGS-F

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

TCATTTTCAAAAGTGCTTTCTGATTTTCAAATTGCCTCGTCAAAGAGTcGACAGTGACCAGTCCAGCTGGCAGGAAGGAAAGACCTGGAAGGCCATCCGTGTGGATT

AGTAAAAGTTTTCACGAAAGACTAAAAGTTTAACGGAGCAGTTTCTCAgCTGTCACTGGTCAGGTCGACCGTCCTTCCTTTCTGGACCTTCCGGTAGGCACACCTAA

SalI BstXI

TdT
library_3-NGS-F

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

TAGTTCTGTGCCCCTACGAGCGTCGTGCCTTTGCCCTGTTGGGATGGACTGGaTCCCGGCAGTTTGAGAGAGACCTCCGGCGCTATGCCACACATGAGCGGAAGATG

ATCAAGACACGGGGATGCTCGCAGCACGGAAACGGGACAACCCTACCTGACCtAGGGCCGTCAAACTCTCTCTGGAGGCCGCGATACGGTGTGTACTCGCCTTCTAC

BcgI BsaIBamHI

TdT

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

TAAGACCTATTGGTACGAAATATACTGTTCTGGTTCTCCTATAAGGAGTTTCGTCTTTCACTTCTTCTTTAAAAACGCGTAGACCCTAACCTAATATAACTTGGCAC

AjuI

TdT

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

GGAAAGAAATGCCTAGCAATCAACCTCTGGATTACAAAATTTGTGAAAGATTGACTGGTATTCTTAACTATGTTGCTCCTTTTACGCTATGTGGATACGCTGCTTTA

CCTTTCTTTACGGATCGTTAGTTGGAGACCTAATGTTTTAAACACTTTCTAACTGACCATAAGAATTGATACAACGAGGAAAATGCGATACACCTATGCGACGAAAT

TdT

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

ATGCCTTTGTATCATGCTATTGCTTCCCGTATGGCTTTCATTTTCTCCTCCTTGTATAAATCCTGGTTGCTGTCTCTTTATGAGGAGTTGTGGCCCGTTGTCAGGCA

TACGGAAACATAGTACGATAACGAAGGGCATACCGAAAGTAAAAGAGGAGGAACATATTTAGGACCAACGACAGAGAAATACTCCTCAACACCGGGCAACAGTCCGT

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

ACGTGGCGTGGTGTGCACTGTGTTTGCTGACGCAACCCCCACTGGTTGGGGCATTGCCACCACCTGTCAGCTCCTTTCCGGGACTTTCGCTTTCCCCCTCCCTATTG

TGCACCGCACCACACGTGACACAAACGACTGCGTTGGGGGTGACCAACCCCGTAACGGTGGTGGACAGTCGAGGAAAGGCCCTGAAAGCGAAAGGGGGAGGGATAAC

PfoIApaLI

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

CCACGGCGGAACTCATCGCCGCCTGCCTTGCCCGCTGCTGGACAGGGGCTCGGCTGTTGGGCACTGACAATTCCGTGGTGTTGTCGGGGAAGCTGACGTCCTTTCCA

GGTGCCGCCTTGAGTAGCGGCGGACGGAACGGGCGACGACCTGTCCCCGAGCCGACAACCCGTGACTGTTAAGGCACCACAACAGCCCCTTCGACTGCAGGAAAGGT

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



9/6/2024 6:57:34 PMpCKC017__HF_RE_c (10267 bp) (from 6742-7276 bp)

https://benchling.com/carlsoncourtney/f/lib_qgBeMBig-9-17-23-tdt-paper-writing/seq_KoKiA1Nt-pckc017__hf_re_c/edit 12/17

TGGCTGCTCGCCTGTGTTGCCACCTGGATTCTGCGCGGGACGTCCTTCTGCTACGTCCCTTCGGCCCTCAATCCAGCGGACCTTCCTTCCCGCGGCCTGCTGCCGGC

ACCGACGAGCGGACACAACGGTGGACCTAAGACGCGCCCTGCAGGAAGACGATGCAGGGAAGCCGGGAGTTAGGTCGCCTGGAAGGAAGGGCGCCGGACGACGGCCG

SacII

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

TCTGCGGCCTCTTCCGCGTCTTCGCCTTCGCCCTCAGACGAGTCGGATCTCCCTTTGGGCCGCCTCCCCGCCTGGggatccGGCCCAGACTGAGCACGTGAGggcag

AGACGCCGGAGAAGGCGCAGAAGCGGAAGCGGGAGTCTGCTCAGCCTAGAGGGAAACCCGGCGGAGGGGCGGACCcctaggCCGGGTCTGACTCGTGCACTCccgtc

PmlIBamHI

HEK3 se...geting

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

aggaaaggaagGGATCtATTAGGCGGCCGCGTGGATAACCGTATTACCGCCATGCATCTACCGGGTAGGGGAGGCGCTTTTCCCAAGGCAGTCTGGAGCATGCGCTT

tcctttccttcCCTAGaTAATCCGCCGGCGCACCTATTGGCATAATGGCGGTACGTAGATGGCCCATCCCCTCCGCGAAAAGGGTTCCGTCAGACCTCGTACGCGAA

NotI NsiI

pPGK1

library_1-NGS-R
library_2-NGS-R librar...NGS-R

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

TAGCAGCCCCGCTGGGCACTTGGCGCTACACAAGTGGCCTCTGGCCTCGCACACATTCCACATCCACCGGTAGGCGCCAACCGGCTCCGTTCTTTGGTGGCCCCTTC

ATCGTCGGGGCGACCCGTGAACCGCGATGTGTTCACCGGAGACCGGAGCGTGTGTAAGGTGTAGGTGGCCATCCGCGGTTGGCCGAGGCAAGAAACCACCGGGGAAG

pPGK1

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

GCGCCACCTTCTACTCCTCCCCTAGTCAGGAAGTTCCCCCCCGCCCCGCAGCTCGCGTCGTGCAGGACGTGACAAATGGAAGTAGCACGTATCACTAGTCTCGTGCA

CGCGGTGGAAGATGAGGAGGGGATCAGTCCTTCAAGGGGGGGCGGGGCGTCGAGCGCAGCACGTCCTGCACTGTTTACCTTCATCGTGCATAGTGATCAGAGCACGT

SpeI

pPGK1

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

CTACCTGTCGTGGCGACTCGTTACCTTCGCCCATCCGGAAACCCCGTCGCCGGTTATCGTCGAAACGAGGAAGCGAAAGACCCGAGTCTCCGACCCTTCCCCACCCA

BlpI

pPGK1

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

CCGGGGGCGGGCTCAGGGGCGGGCTCAGGGGCGGGGCGGGCGCCCGAAGGTCCTCCGGAGGCCCGGCATTCTGCACGCTTCAAAAGCGCACGTCTGCCGCGCTGTTC

GGCCCCCGCCCGAGTCCCCGCCCGAGTCCCCGCCCCGCCCGCGGGCTTCCAGGAGGCCTCCGGGCCGTAAGACGTGCGAAGTTTTCGCGTGCAGACGGCGCGACAAG

PpuMI

pPGK1

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

TCCTCTTCCTCATCTCCGGGCCTTTCGACCTGGTAGCgctaccggtcgccaccatgcgtaaagGCGAAGAGCTGTTCACTGGTGTCGTCCCTATTCTGGTGGAACTG

AGGAGAAGGAGTAGAGGCCCGGAAAGCTGGACCATCGcgatggccagcggtggtacgcatttcCGCTTCTCGACAAGTGACCACAGCAGGGATAAGACCACCTTGAC

AfeISexAI

sfGFP
pPGK1

Kozak

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

GATGGTGATGTCAACGGTCATAAGTTTTCCGTGCGTGGCGAGGGTGAAGGTGACGCAACTAATGGTAAACTGACGCTGAAGTTCATCTGTACTACTGGTAAACTGCC

CTACCACTACAGTTGCCAGTATTCAAAAGGCACGCACCGCTCCCACTTCCACTGCGTTGATTACCATTTGACTGCGACTTCAAGTAGACATGATGACCATTTGACGG

sfGFP

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

GGTTCCTTGGCCGACTCTGGTAACGACGCTGACTTATGGTGTTCAGTGCTTTGCTCGTTATCCGGACCATATGAAGCAGCATGACTTCTTCAAGTCCGCCATGCCGG

CCAAGGAACCGGCTGAGACCATTGCTGCGACTGAATACCACAAGTCACGAAACGAGCAATAGGCCTGGTATACTTCGTCGTACTGAAGAAGTTCAGGCGGTACGGCC

sfGFP

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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AAGGCTATGTGCAGGAACGCACGATTTCCTTTAAGGATGACGGCACGTACAAAACGCGTGCGGAAGTGAAATTTGAAGGCGATACCCTGGTAAACCGCATTGAGCTG

TTCCGATACACGTCCTTGCGTGCTAAAGGAAATTCCTACTGCCGTGCATGTTTTGCGCACGCCTTCACTTTAAACTTCCGCTATGGGACCATTTGGCGTAACTCGAC

BaeIMluI
AflIII

sfGFP

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

AAAGGCATTGACTTTAAAGAGGACGGCAATATCCTGGGCCATAAGCTGGAATACAATTTTAACAGCCACAATGTTTACATCACCGCCGATAAACAAAAAAATGGCAT

TTTCCGTAACTGAAATTTCTCCTGCCGTTATAGGACCCGGTATTCGACCTTATGTTAAAATTGTCGGTGTTACAAATGTAGTGGCGGCTATTTGTTTTTTTACCGTA

sfGFP

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

TAAAGCGAATTTTAAAATTCGCCACAACGTGGAGGATGGCAGCGTGCAGCTGGCTGATCACTACCAGCAAAACACTCCAATCGGTGATGGTCCTGTTCTGCTGCCAG

ATTTCGCTTAAAATTTTAAGCGGTGTTGCACCTCCTACCGTCGCACGTCGACCGACTAGTGATGGTCGTTTTGTGAGGTTAGCCACTACCAGGACAAGACGACGGTC

BclI

sfGFP

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

ACAATCACTATCTGAGCACGCAAAGCGTTCTGTCTAAAGATCCGAACGAGAAACGCGATCATATGGTTCTGCTGGAGTTCGTAACCGCAGCGGGCATCACGCATGGT

TGTTAGTGATAGACTCGTGCGTTTCGCAAGACAGATTTCTAGGCTTGCTCTTTGCGCTAGTATACCAAGACGACCTCAAGCATTGGCGTCGCCCGTAGTGCGTACCA

sfGFP

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

ATGGATGAACTGTACAAAGGCGCCACCAACTTCTCCCTGCTGAAGCAGGCCGGCGACGTGGAGGAGAACCCCGGCCCCATGACCGAGTACAAGCCCACGGTGCGCCT

TACCTACTTGACATGTTTCCGCGGTGGTTGAAGAGGGACGACTTCGTCCGGCCGCTGCACCTCCTCTTGGGGCCGGGGTACTGGCTCATGTTCGGGTGCCACGCGGA

BsrGI

P2A puroRsfGFP

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

GCGGTGGGCGCTGCTGCAGGGGGCCCGGCATGCGTGGGAGCGGCGGCGCAAGCGGCTGATGGGGCGGTGCGCGGTGTGGCAcCTGGGCCTGGCGGTGTAGCTCGCCC

SmaI

XmaI BsiWI RsrII
TspMI

BstEII

puroR

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

TCACCGAGCTGCAAGAACTCTTCCTCACGCGCGTCGGGCTCGACATCGGCAAGGTGTGGGTCGCGGACGACGGCGCCGCGGTGGCGGTCTGGACCACGCCGGAGAGC

AGTGGCTCGACGTTCTTGAGAAGGAGTGCGCGCAGCCCGAGCTGTAGCCGTTCCACACCCAGCGCCTGCTGCCGCGGCGCCACCGCCAGACCTGGTGCGGCCTCTCG

SacII

puroR

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

GTCGAAGCGGGGGCGGTGTTCGCCGAGATCGGCCCGCGCATGGCCGAGTTGAGCGGTTCCCGGCTGGCCGCGCAGCAACAGATGGAAGGCCTCCTGGCGCCGCACCG

CAGCTTCGCCCCCGCCACAAGCGGCTCTAGCCGGGCGCGTACCGGCTCAACTCGCCAAGGGCCGACCGGCGCGTCGTTGTCTACCTTCCGGAGGACCGCGGCGTGGC

puroR

8,570 8,580 8,590 8,600 8,610 8,620 8,630 8,640 8,650 8,660

GCCCAAGGAGCCCGCGTGGTTCCTGGCCACCGTCGGAGTCTCGCCCGACCACCAGGGCAAGGGTCTGGGCAGCGCCGTCGTGCTCCCCGGAGTGGAGGCGGCCGAGC

CGGGTTCCTCGGGCGCACCAAGGACCGGTGGCAGCCTCAGAGCGGGCTGGTGGTCCCGTTCCCAGACCCGTCGCGGCAGCACGAGGGGCCTCACCTCCGCCGGCTCG

BcgIMscI

puroR

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

GCGCCGGGGTGCCCGCCTTCCTGGAGACCTCCGCGCCCCGCAACCTCCCCTTCTACGAGCGGCTCGGCTTCACCGTCACCGCCGACGTCGAGGTGCCCGAAGGACCG

CGCGGCCCCACGGGCGGAAGGACCTCTGGAGGCGCGGGGCGTTGGAGGGGAAGATGCTCGCCGAGCCGAAGTGGCAGTGGCGGCTGCAGCTCCACGGGCTTCCTGGC

PfoI
BsaI

puroR

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

GCGTGGACCACGTACTGGGCGTTCGGGCCACGGACTCGTGTTAAGCTCGAGCCATGGAAATTCTGGTTACTGAATGTTCCGTCGACATCTAGAATCGGTGAAAAATT

KpnI
SexAI Acc65I

BstAPI

puroR

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

AAGAAAAGGGGGGACTGGAAGGGCTAGCTCACTCCCAACGAAGACAAGATCTGCTTTTTGCTTGTACTGGGTCTCTCTGGTTAGACCAGATCTGAGCCTGGGAGCTC

TTCTTTTCCCCCCTGACCTTCCCGATCGAGTGAGGGTTGCTTCTGTTCTAGACGAAAAACGAACATGACCCAGAGAGACCAATCTGGTCTAGACTCGGACCCTCGAG

BmtI
NheI BsaI

3' LTR delta U3

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

TCTGGCTAACTAGGGAACCCACTGCTTAAGCCTCAATAAAGCTTGCCTTGAGTGCTTCAAGTAGTGTGTGCCCGTCTGTTGTGTGACTCTGGTAACTAGAGATCCCT

AGACCGATTGATCCCTTGGGTGACGAATTCGGAGTTATTTCGAACGGAACTCACGAAGTTCATCACACACGGGCAGACAACACACTGAGACCATTGATCTCTAGGGA

AflII

3' LTR delta U3

9,100 9,110 9,120 9,130 9,140 9,150 9,160 9,170 9,180 9,190 9,200

CAGACCCTTTTAGTCAGTGTGGAAAATCTCTAGCAGTAGTAGTTCATGTCATCTTATTATTCAGTATTTATAACTTGCAAAGAAATGAATATCAGAGAGTGAGAGGA

GTCTGGGAAAATCAGTCACACCTTTTAGAGATCGTCATCATCAAGTACAGTAGAATAATAAGTCATAAATATTGAACGTTTCTTTACTTATAGTCTCTCACTCTCCT

3' LTR delta U3

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

ACTTGTTTATTGCAGCTTATAATGGTTACAAATAAAGCAATAGCATCACAAATTTCACAAATAAAGCATTTTTTTCACTGCATTCTAGTTGTGGTTTGTCCAAACTC

TGAACAAATAACGTCGAATATTACCAATGTTTATTTCGTTATCGTAGTGTTTAAAGTGTTTATTTCGTAAAAAAAGTGACGTAAGATCAACACCAAACAGGTTTGAG

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

ATCAATGTATCTTATCATGTCTGGCTCTAGCTATCCCGCCCCTAACTCCGCCCATCCCGCCCCTAACTCCGCCCAGTTCCGCCCATTCTCCGCCCCATGGCTGACTA

TAGTTACATAGAATAGTACAGACCGAGATCGATAGGGCGGGGATTGAGGCGGGTAGGGCGGGGATTGAGGCGGGTCAAGGCGGGTAAGAGGCGGGGTACCGACTGAT

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

TAAAAAAAATAAATACGTCTCCGGCTCCGGCGGAGCCGGAGACTCGATAAGGTCTTCATCACTCCTCCGAAAAAACCTCCGGATCCCTGCATGGGTTAAGCGGGATA

SfiI AvrII

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

AGTGAGTCGTATTACGCGCGCTCACTGGCCGTCGTTTTACAACGTCGTGACTGGGAAAACCCTGGCGTTACCCAACTTAATCGCCTTGCAGCACATCCCCCTTTCGC

TCACTCAGCATAATGCGCGCGAGTGACCGGCAGCAAAATGTTGCAGCACTGACCCTTTTGGGACCGCAATGGGTTGAATTAGCGGAACGTCGTGTAGGGGGAAAGCG

9,640 9,650 9,660 9,670 9,680 9,690 9,700 9,710 9,720 9,730

CAGCTGGCGTAATAGCGAAGAGGCCCGCACCGATCGCCCTTCCCAACAGTTGCGCAGCCTGAATGGCGAATGGGACGCGCCCTGTAGCGGCGCATTAAGCGCGGCGG

GTCGACCGCATTATCGCTTCTCCGGGCGTGGCTAGCGGGAAGGGTTGTCAACGCGTCGGACTTACCGCTTACCCTGCGCGGGACATCGCCGCGTAATTCGCGCCGCC

PvuI

9,740 9,750 9,760 9,770 9,780 9,790 9,800 9,810 9,820 9,830 9,840

GTGTGGTGGTTACGCGCAGCGTGACCGCTACACTTGCCAGCGCCCTAGCGCCCGCTCCTTTCGCTTTCTTCCCTTCCTTTCTCGCCACGTTCGCCGGCTTTCCCCGT

CACACCACCAATGCGCGTCGCACTGGCGATGTGAACGGTCGCGGGATCGCGGGCGAGGAAAGCGAAAGAAGGGAAGGAAAGAGCGGTGCAAGCGGCCGAAAGGGGCA

9,850 9,860 9,870 9,880 9,890 9,900 9,910 9,920 9,930 9,940 9,950

CAAGCTCTAAATCGGGGGCTCCCTTTAGGGTTCCGATTTAGTGCTTTACGGCACCTCGACCCCAAAAAACTTGATTAGGGTGATGGTTCACGTAGTGGGCCATCGCC

GTTCGAGATTTAGCCCCCGAGGGAAATCCCAAGGCTAAATCACGAAATGCCGTGGAGCTGGGGTTTTTTGAACTAATCCCACTACCAAGTGCATCACCCGGTAGCGG

9,960 9,970 9,980 9,990 10,000 10,010 10,020 10,030 10,040 10,050

CTGATAGACGGTTTTTCGCCCTTTGACGTTGGAGTCCACGTTCTTTAATAGTGGACTCTTGTTCCAAACTGGAACAACACTCAACCCTATCTCGGTCTATTCTTTTG

GACTATCTGCCAAAAAGCGGGAAACTGCAACCTCAGGTGCAAGAAATTATCACCTGAGAACAAGGTTTGACCTTGTTGTGAGTTGGGATAGAGCCAGATAAGAAAAC

AloI

10,060 10,070 10,080 10,090 10,100 10,110 10,120 10,130 10,140 10,150 10,160

ATTTATAAGGGATTTTGCCGATTTCGGCCTATTGGTTAAAAAATGAGCTGATTTAACAAAAATTTAACGCGAATTTTAACAAAATATTAACGCTTACAATTT

TAAATATTCCCTAAAACGGCTAAAGCCGGATAACCAATTTTTTACTCGACTAAATTGTTTTTAAATTGCGCTTAAAATTGTTTTATAATTGCGAATGTTAAA

SspI

10,170 10,180 10,190 10,200 10,210 10,220 10,230 10,240 10,250 10,260


