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pYL573 (7697 bp)

gacgaaagggcctcgtgatacgcctatttttataggttaatgtcatgataataatggtttcttaggacggatcgcttgcctgtaacttacacgcgcctcgtatcttt

ctgctttcccggagcactatgcggataaaaatatccaattacagtactattattaccaaagaatcctgcctagcgaacggacattgaatgtgcgcggagcatagaaa

CEN/ARS

20 40 60 80 100

taatgatggaataatttgggaatttactctgtgtttatttatttttatgttttgtatttggattttagaaagtaaataaagaaggtagaagagttacggaatgaaga

attactaccttattaaacccttaaatgagacacaaataaataaaaatacaaaacataaacctaaaatctttcatttatttcttccatcttctcaatgccttacttct

CEN/ARS

120 140 160 180 200

aaaaaaaataaacaaaggtttaaaaaatttcaacaaaaagcgtactttacatatatatttattagacaagaaaagcagattaaatagatatacattcgattaacgat

ttttttttatttgtttccaaattttttaaagttgtttttcgcatgaaatgtatatataaataatctgttcttttcgtctaatttatctatatgtaagctaattgcta

CEN/ARS

220 240 260 280 300 320

aagtaaaatgtaaaatcacaggattttcgtgtgtggtcttctacacagacaagatgaaacaattcggcattaatacctgagagcaggaagagcaagataaaaggtag

ttcattttacattttagtgtcctaaaagcacacaccagaagatgtgtctgttctactttgttaagccgtaattatggactctcgtccttctcgttctattttccatc

CEN/ARS

340 360 380 400 420

tatttgttggcgatccccctagagtcttttacatcttcggaaaacaaaaactattttttctttaatttctttttttactttctatttttaatttatatatttatatt

ataaacaaccgctagggggatctcagaaaatgtagaagccttttgtttttgataaaaaagaaattaaagaaaaaaatgaaagataaaaattaaatatataaatataa

CEN/ARS

440 460 480 500 520

aaaaaatttaaattataattatttttatagcacgtgatgaaaaggacccaggtggcacttttcggggaaatgtgcgcggaacccctatttgtttatttttctaaata

ttttttaaatttaatattaataaaaatatcgtgcactacttttcctgggtccaccgtgaaaagcccctttacacgcgccttggggataaacaaataaaaagatttat

CEN/ARS AmpR promoter

540 560 580 600 620 640

cattcaaatatgtatccgctcatgagacaataaccctgataaatgcttcaataatattgaaaaaggaagagtatgagtattcaacatttccgtgtcgcccttattcc

gtaagtttatacataggcgagtactctgttattgggactatttacgaagttattataactttttccttctcatactcataagttgtaaaggcacagcgggaataagg

AmpR promoter AmpR

660 680 700 720 740

cttttttgcggcattttgccttcctgtttttgctcacccagaaacgctggtgaaagtaaaagatgctgaagatcagttgggtgcacgagtgggttacatcgaactgg

gaaaaaacgccgtaaaacggaaggacaaaaacgagtgggtctttgcgaccactttcattttctacgacttctagtcaacccacgtgctcacccaatgtagcttgacc

AmpRAmpR

760 780 800 820 840
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atctcaacagcggtaagatccttgagagttttcgccccgaagaacgttttccaatgatgagcacttttaaagttctgctatgtggcgcggtattatcccgtattgac

tagagttgtcgccattctaggaactctcaaaagcggggcttcttgcaaaaggttactactcgtgaaaatttcaagacgatacaccgcgccataatagggcataactg

AmpR

860 880 900 920 940 960

gccgggcaagagcaactcggtcgccgcatacactattctcagaatgacttggttgagtactcaccagtcacagaaaagcatcttacggatggcatgacagtaagaga

cggcccgttctcgttgagccagcggcgtatgtgataagagtcttactgaaccaactcatgagtggtcagtgtcttttcgtagaatgcctaccgtactgtcattctct

AmpR

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

attatgcagtgctgccataaccatgagtgataacactgcggccaacttacttctgacaacgatcggaggaccgaaggagctaaccgcttttttgcacaacatggggg

taatacgtcacgacggtattggtactcactattgtgacgccggttgaatgaagactgttgctagcctcctggcttcctcgattggcgaaaaaacgtgttgtaccccc

AmpR

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

atcatgtaactcgccttgatcgttgggaaccggagctgaatgaagccataccaaacgacgagcgtgacaccacgatgcctgtagcaatggcaacaacgttgcgcaaa

tagtacattgagcggaactagcaacccttggcctcgacttacttcggtatggtttgctgctcgcactgtggtgctacggacatcgttaccgttgttgcaacgcgttt

AmpR

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

ctattaactggcgaactacttactctagcttcccggcaacaattaatagactggatggaggcggataaagttgcaggaccacttctgcgctcggcccttccggctgg

gataattgaccgcttgatgaatgagatcgaagggccgttgttaattatctgacctacctccgcctatttcaacgtcctggtgaagacgcgagccgggaaggccgacc

AmpR

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

ctggtttattgctgataaatctggagccggtgagcgtgggtctcgcggtatcattgcagcactggggccagatggtaagccctcccgtatcgtagttatctacacga

gaccaaataacgactatttagacctcggccactcgcacccagagcgccatagtaacgtcgtgaccccggtctaccattcgggagggcatagcatcaatagatgtgct

AmpR

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

cggggagtcaggcaactatggatgaacgaaatagacagatcgctgagataggtgcctcactgattaagcattggtaactgtcagaccaagtttactcatatatactt

gcccctcagtccgttgatacctacttgctttatctgtctagcgactctatccacggagtgactaattcgtaaccattgacagtctggttcaaatgagtatatatgaa

AmpR

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

tagattgatttaaaacttcatttttaatttaaaaggatctaggtgaagatcctttttgataatctcatgaccaaaatcccttaacgtgagttttcgttccactgagc

atctaactaaattttgaagtaaaaattaaattttcctagatccacttctaggaaaaactattagagtactggttttagggaattgcactcaaaagcaaggtgactcg

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

gtcagaccccgtagaaaagatcaaaggatcttcttgagatcctttttttctgcgcgtaatctgctgcttgcaaacaaaaaaaccaccgctaccagcggtggtttgtt

cagtctggggcatcttttctagtttcctagaagaactctaggaaaaaaagacgcgcattagacgacgaacgtttgtttttttggtggcgatggtcgccaccaaacaa

ori

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

acggcctagttctcgatggttgagaaaaaggcttccattgaccgaagtcgtctcgcgtctatggtttatgacaggaagatcacatcggcatcaatccggtggtgaag

ori

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

aagaactctgtagcaccgcctacatacctcgctctgctaatcctgttaccagtggctgctgccagtggcgataagtcgtgtcttaccgggttggactcaagacgata

ttcttgagacatcgtggcggatgtatggagcgagacgattaggacaatggtcaccgacgacggtcaccgctattcagcacagaatggcccaacctgagttctgctat

ori

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

gttaccggataaggcgcagcggtcgggctgaacggggggttcgtgcacacagcccagcttggagcgaacgacctacaccgaactgagatacctacagcgtgagctat

caatggcctattccgcgtcgccagcccgacttgccccccaagcacgtgtgtcgggtcgaacctcgcttgctggatgtggcttgactctatggatgtcgcactcgata

ori

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

gagaaagcgccacgcttcccgaagggagaaaggcggacaggtatccggtaagcggcagggtcggaacaggagagcgcacgagggagcttccagggggaaacgcctgg

ctctttcgcggtgcgaagggcttccctctttccgcctgtccataggccattcgccgtcccagccttgtcctctcgcgtgctccctcgaaggtccccctttgcggacc

ori

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

tatctttatagtcctgtcgggtttcgccacctctgacttgagcgtcgatttttgtgatgctcgtcaggggggcggagcctatggaaaaacgccagcaacgcggcctt

atagaaatatcaggacagcccaaagcggtggagactgaactcgcagctaaaaacactacgagcagtccccccgcctcggatacctttttgcggtcgttgcgccggaa

ori

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

tttacggttcctggccttttgctggccttttgctcacatgttctttcctgcgttatcccctgattctgtggataaccgtattaccgcctttgagtgagctgataccg

aaatgccaaggaccggaaaacgaccggaaaacgagtgtacaagaaaggacgcaataggggactaagacacctattggcataatggcggaaactcactcgactatggc

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

ctcgccgcagccgaacgaccgagcgcagcgagtcagtgagcgaggaagcggaagagcgcccaatacgcaaaccgcctctccccgcgcgttggccgattcattaatgc

gagcggcgtcggcttgctggctcgcgtcgctcagtcactcgctccttcgccttctcgcgggttatgcgtttggcggagaggggcgcgcaaccggctaagtaattacg

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

agctggcacgacaggtttcccgactggaaagcgggcagtgagcgcaacgcaattaatgtgagttacctcactcattaggcaccccaggctttacactttatgcttcc

tcgaccgtgctgtccaaagggctgacctttcgcccgtcactcgcgttgcgttaattacactcaatggagtgagtaatccgtggggtccgaaatgtgaaatacgaagg

lac...er

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

ggctcctatgttgtgtggaattgtgagcggataacaatttcacacaggaaacagctatgaccatgattacgccaagcgcgcaattaaccctcactaaagggaacaaa

ccgaggatacaacacaccttaacactcgcctattgttaaagtgtgtcctttgtcgatactggtactaatgcggttcgcgcgttaattgggagtgatttcccttgttt

T3 promoterlac operator M13 rev

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

tcgacctcgagggcgccgggtagTGTTCAAACATGTTTTTTCGTCCGAtatacgtatcgaagttttacaaagatgaggaaaaaatgagaaggtctaaaagagcctga

TEF1attB1

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

ccgcgcatcgccgtaccacttcaaaacacccaagcacagcatactaaatttcccctctttcttcctctagggtgtcgttaattacccgtactaaaggtttggaaaag

ggcgcgtagcggcatggtgaagttttgtgggttcgtgtcgtatgatttaaaggggagaaagaaggagatcccacagcaattaatgggcatgatttccaaaccttttc

TEF1

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

aaaaaagagaccgcctcgtttctttttcttcgtcgaaaaaggcaataaaaatttttatcacgtttctttttcttgaaaattttttttttgatttttttctctttcga

ttttttctctggcggagcaaagaaaaagaagcagctttttccgttatttttaaaaatagtgcaaagaaaaagaacttttaaaaaaaaaactaaaaaaagagaaagct

TEF1

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

tgacctcccattgatatttaagttaataaacggtcttcaatttctcaagtttcagtttcatttttcttgttctattacaactttttttacttcttgctcattagaaa

actggagggtaactataaattcaattatttgccagaagttaaagagttcaaagtcaaagtaaaaagaacaagataatgttgaaaaaaatgaagaacgagtaatcttt

TEF1

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

gaaagcatagcaatctaatctaagttttcctaggtatacaATGACTTCTGCCTTGTATGCCTCTGATTTGTTCAAGCAATTGAAGTCCATTATGGGCACCGATTCTT

ctttcgtatcgttagattagattcaaaaggatccatatgtTACTGAAGACGGAACATACGGAGACTAAACAAGTTCGTTAACTTCAGGTAATACCCGTGGCTAAGAA

ATR1-OPTTEF1

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

TGTCTGATGATGTTGTTTTGGTTATCGCTACTACCTCTTTGGCTTTGGTTGCTGGTTTTGTTGTTCTGTTGTGGAAAAAGACTACCGCTGATAGATCTGGTGAATTG

ACAGACTACTACAACAAAACCAATAGCGATGATGGAGAAACCGAAACCAACGACCAAAACAACAAGACAACACCTTTTTCTGATGGCGACTATCTAGACCACTTAAC

ATR1-OPT

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

AAACCATTGATGATCCCCAAATCTTTGATGGCCAAAGATGAAGATGATGACTTGGACTTAGGTTCTGGTAAGACTAGAGTTTCCATTTTCTTCGGTACTCAAACTGG

TTTGGTAACTACTAGGGGTTTAGAAACTACCGGTTTCTACTTCTACTACTGAACCTGAATCCAAGACCATTCTGATCTCAAAGGTAAAAGAAGCCATGAGTTTGACC

ATR1-OPT

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

TACTGCTGAAGGTTTTGCTAAAGCTTTGTCCGAAGAAATCAAGGCCAGATACGAAAAAGCTGCCGTTAAGGTTATTGATTTGGATGATTATGCTGCCGATGACGACC

ATGACGACTTCCAAAACGATTTCGAAACAGGCTTCTTTAGTTCCGGTCTATGCTTTTTCGACGGCAATTCCAATAACTAAACCTACTAATACGACGGCTACTGCTGG

ATR1-OPT

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

TTATGCTTCTTTTCAACTTCTTTCTTTGGAACCGGAAGAAGACACAACGATGAATACCACTACCACTTGGATGACTATTACGACGATCTAAAATGTTCACCAAGTGG

ATR1-OPT

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

GAAGAGAACGAAAGAGATATCAAGTTGCAACAATTGGCCTACGGTGTTTTTGCTTTGGGTAATAGACAATACGAGCACTTCAACAAGATCGGTATCGTTTTGGATGA

CTTCTCTTGCTTTCTCTATAGTTCAACGTTGTTAACCGGATGCCACAAAAACGAAACCCATTATCTGTTATGCTCGTGAAGTTGTTCTAGCCATAGCAAAACCTACT

ATR1-OPT

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

AGAGTTGTGTAAAAAGGGTGCCAAGAGATTGATTGAAGTTGGTTTGGGTGATGATGACCAGTCTATCGAAGATGATTTTAACGCCTGGAAAGAATCCTTGTGGTCTG

TCTCAACACATTTTTCCCACGGTTCTCTAACTAACTTCAACCAAACCCACTACTACTGGTCAGATAGCTTCTACTAAAATTGCGGACCTTTCTTAGGAACACCAGAC

ATR1-OPT

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

AATTGGATAAGTTGTTGAAGGACGAAGATGACAAATCTGTTGCTACACCATACACTGCTGTTATTCCAGAGTATAGAGTTGTTACTCACGATCCAAGATTCACGACT

TTAACCTATTCAACAACTTCCTGCTTCTACTGTTTAGACAACGATGTGGTATGTGACGACAATAAGGTCTCATATCTCAACAATGAGTGCTAGGTTCTAAGTGCTGA

ATR1-OPT

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

CAAAAGTCTATGGAATCTAACGTTGCTAACGGTAACACCACCATCGATATTCATCATCCATGTAGAGTTGATGTCGCCGTCCAAAAAGAATTGCATACTCATGAATC

GTTTTCAGATACCTTAGATTGCAACGATTGCCATTGTGGTGGTAGCTATAAGTAGTAGGTACATCTCAACTACAGCGGCAGGTTTTTCTTAACGTATGAGTACTTAG

ATR1-OPT

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

CGACAGATCCTGCATTCATTTGGAATTCGATATTTCCAGAACCGGTATTACTTACGAAACCGGTGATCATGTTGGTGTTTACGCTGAAAATCACGTTGAAATCGTTG

GCTGTCTAGGACGTAAGTAAACCTTAAGCTATAAAGGTCTTGGCCATAATGAATGCTTTGGCCACTAGTACAACCACAAATGCGACTTTTAGTGCAACTTTAGCAAC

ATR1-OPT

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

AAGAAGCCGGTAAGTTGTTAGGTCATTCATTGGATTTGGTGTTCTCCATTCATGCCGACAAAGAAGATGGTTCTCCTTTGGAATCTGCTGTTCCACCACCATTTCCA

TTCTTCGGCCATTCAACAATCCAGTAAGTAACCTAAACCACAAGAGGTAAGTACGGCTGTTTCTTCTACCAAGAGGAAACCTTAGACGACAAGGTGGTGGTAAAGGT

ATR1-OPT

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

GGTCCATGTACTTTAGGTACTGGTTTGGCTAGATATGCTGACTTGTTGAATCCACCAAGAAAGTCTGCTTTAGTTGCTTTGGCTGCTTATGCTACTGAACCATCTGA

CCAGGTACATGAAATCCATGACCAAACCGATCTATACGACTGAACAACTTAGGTGGTTCTTTCAGACGAAATCAACGAAACCGACGAATACGATGACTTGGTAGACT

ATR1-OPT

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

TCGGCTTTTTAACTTTGTAAACTGAAGGGGTCTACCATTCCTGCTTATAAGAGTTACCTATCAACGGAGAGTCTCCAGAAACAACCTTCAATACCGACGAAAAGGTA

ATR1-OPT

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

CTGCTAAACCACCATTGGGTGTTTTTTTTGCTGCTATTGCTCCAAGATTGCAACCTAGGTATTACTCCATTTCTTCATCACCAAGATTGGCCCCATCTAGAGTTCAT

GACGATTTGGTGGTAACCCACAAAAAAAACGACGATAACGAGGTTCTAACGTTGGATCCATAATGAGGTAAAGAAGTAGTGGTTCTAACCGGGGTAGATCTCAAGTA

ATR1-OPT

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

GTTACATCTGCTTTGGTTTATGGTCCAACTCCAACTGGTAGAATTCATAAGGGTGTTTGTTCTACCTGGATGAAGAACGCTGTTCCAGCTGAAAAATCTCATGAATG

CAATGTAGACGAAACCAAATACCAGGTTGAGGTTGACCATCTTAAGTATTCCCACAAACAAGATGGACCTACTTCTTGCGACAAGGTCGACTTTTTAGAGTACTTAC

ATR1-OPT

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

TTCTGGTGCCCCAATTTTCATTAGAGCTTCTAATTTCAAGCTGCCAAGCAATCCATCTACTCCAATAGTTATGGTTGGTCCAGGTACAGGTTTAGCTCCTTTTAGAG

AAGACCACGGGGTTAAAAGTAATCTCGAAGATTAAAGTTCGACGGTTCGTTAGGTAGATGAGGTTATCAATACCAACCAGGTCCATGTCCAAATCGAGGAAAATCTC

ATR1-OPT

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

GTTTCCTACAAGAAAGGATGGCCTTGAAAGAGGATGGCGAAGAATTGGGTTCTTCCTTGTTGTTTTTTGGTTGCAGAAACAGACAGATGGATTTCATCTATGAGGAC

CAAAGGATGTTCTTTCCTACCGGAACTTTCTCCTACCGCTTCTTAACCCAAGAAGGAACAACAAAAAACCAACGTCTTTGTCTGTCTACCTAAAGTAGATACTCCTG

ATR1-OPT

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

GAGTTGAACAACTTCGTTGATCAAGGTGTTATCTCCGAATTGATTATGGCCTTTTCTAGAGAAGGTGCCCAGAAAGAATATGTCCAACATAAGATGATGGAAAAAGC

CTCAACTTGTTGAAGCAACTAGTTCCACAATAGAGGCTTAACTAATACCGGAAAAGATCTCTTCCACGGGTCTTTCTTATACAGGTTGTATTCTACTACCTTTTTCG

ATR1-OPT

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

CGCTCAAGTTTGGGACCTAATCAAAGAAGAAGGATACTTGTACGTTTGCGGTGATGCTAAAGGTATGGCTAGAGATGTTCATAGAACATTGCATACCATCGTCCAAG

GCGAGTTCAAACCCTGGATTAGTTTCTTCTTCCTATGAACATGCAAACGCCACTACGATTTCCATACCGATCTCTACAAGTATCTTGTAACGTATGGTAGCAGGTTC

ATR1-OPT

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

AACAAGAAGGTGTTTCATCTTCTGAAGCTGAAGCTATCGTTAAGAAGTTGCAAACTGAAGGTAGATACTTGAGAGATGTCTGGTGAattagttatgtcacgcttaca

TTGTTCTTCCACAAAGTAGAAGACTTCGACTTCGATAGCAATTCTTCAACGTTTGACTTCCATCTATGAACTCTCTACAGACCACTtaatcaatacagtgcgaatgt

ATR1-OPT CYC1

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

aagtgcgggaggggggtgtaggcgagattggcttttccttcctcaatctgttggacttcagatccagggataaataaaaaaatatcaatacaatcataattcttgca

CYC1

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

tatttatatttcaaatttttcttttttttctgtacagacgcgtgtacgcatgtaacattatactgaaaaccttgcttgagaaggttttgggacgctcgaaggcttta

ataaatataaagtttaaaaagaaaaaaaagacatgtctgcgcacatgcgtacattgtaatatgacttttggaacgaactcttccaaaaccctgcgagcttccgaaat

CYC1

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

atttgACCCAGCTTTCTTGTACAAAGTGGTgatggggcggccgcgtttaaacggtacccaattcgccctatagtgagtcgtattacgcgcgctcactggccgtcgtt

taaacTGGGTCGAAAGAACATGTTTCACCActaccccgccggcgcaaatttgccatgggttaagcgggatatcactcagcataatgcgcgcgagtgaccggcagcaa

attB2 T7 promoter M13 fwd

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

ttacaacgtcgtgactgggaaaaccctggcgttacccaacttaatcgccttgcagcacatccccctttcgccagctggcgtaatagcgaagaggcccgcaccgatcg

aatgttgcagcactgacccttttgggaccgcaatgggttgaattagcggaacgtcgtgtagggggaaagcggtcgaccgcattatcgcttctccgggcgtggctagc

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

cccttcccaacagttgcgcagcctgaatggcgaatggcgcgacgcgccctgtagcggcgcattaagcgcggcgggtgtggtggttacgcgcagcgtgaccgctacac

gggaagggttgtcaacgcgtcggacttaccgcttaccgcgctgcgcgggacatcgccgcgtaattcgcgccgcccacaccaccaatgcgcgtcgcactggcgatgtg

f1 ori

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

ttgccagcgccctagcgcccgctcctttcgctttcttcccttcctttctcgccacgttcgccggctttccccgtcaagctctaaatcgggggctccctttagggttc

aacggtcgcgggatcgcgggcgaggaaagcgaaagaagggaaggaaagagcggtgcaagcggccgaaaggggcagttcgagatttagcccccgagggaaatcccaag

f1 ori

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

cgatttagtgctttacggcacctcgaccccaaaaaacttgattagggtgatggttcacgtagtgggccatcgccctgatagacggtttttcgccctttgacgttgga

gctaaatcacgaaatgccgtggagctggggttttttgaactaatcccactaccaagtgcatcacccggtagcgggactatctgccaaaaagcgggaaactgcaacct

f1 ori

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

gtccacgttctttaatagtggactcttgttccaaactggaacaacactcaaccctatctcggtctattcttttgatttataagggattttgccgatttcggcctatt

caggtgcaagaaattatcacctgagaacaaggtttgaccttgttgtgagttgggatagagccagataagaaaactaaatattccctaaaacggctaaagccggataa

f1 ori

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

ccaattttttactcgactaaattgtttttaaattgcgcttaaaattgttttataattgcaaatgttaaaggactacgccataaaagaggaatgcgtagacacgccat

f1 ori

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

tttcacaccgcatagatccgtcgagttcaagagaaaaaaaaagaaaaagcaaaaagaaaaaaggaaagcgcgcctcgttcagaatgacacgtatagaatgatgcatt

aaagtgtggcgtatctaggcagctcaagttctctttttttttctttttcgtttttcttttttcctttcgcgcggagcaagtcttactgtgcatatcttactacgtaa

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

accttgtcatcttcagtatcatactgttcgtatacatacttactgacattcataggtatacatatatacacatgtatatatatcgtatgctgcagctttaaataatc

tggaacagtagaagtcatagtatgacaagcatatgtatgaatgactgtaagtatccatatgtatatatgtgtacatatatatagcatacgacgtcgaaatttattag

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

ggtgtcactacataagaacacctttggtggagggaacatcgttggtaccattgggcgaggtggcttctcttatggcaaccgcaagagccttgaacgcactctcacta

ccacagtgatgtattcttgtggaaaccacctcccttgtagcaaccatggtaacccgctccaccgaagagaataccgttggcgttctcggaacttgcgtgagagtgat

HIS3

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

cggtgatgatcattcttgcctcgcagacaatcaacgtggagggtaattctgctagcctctgcaaagctttcaagaaaatgcgggatcatctcgcaagagagatctcc

gccactactagtaagaacggagcgtctgttagttgcacctcccattaagacgatcggagacgtttcgaaagttcttttacgccctagtagagcgttctctctagagg

HIS3

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

tactttctccctttgcaaaccaagttcgacaactgcgtacggcctgttcgaaagatctaccaccgctctggaaagtgcctcatccaaaggcgcaaatcctgatccaa

atgaaagagggaaacgtttggttcaagctgttgacgcatgccggacaagctttctagatggtggcgagacctttcacggagtaggtttccgcgtttaggactaggtt

HIS3

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

acctttttactccacgcgccagtagggcctctttaaaagcttgaccgagagcaatcccgcagtcttcagtggtgtgatggtcgtctatgtgtaagtcaccaatgcac

tggaaaaatgaggtgcgcggtcatcccggagaaattttcgaactggctctcgttagggcgtcagaagtcaccacactaccagcagatacacattcagtggttacgtg

HIS3

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

tcaacgattagcgaccagccggaatgcttggccagagcatgtatcatatggtccagaaaccctatacctgtgtggacgttaatcacttgcgattgtgtggcctgttc

agttgctaatcgctggtcggccttacgaaccggtctcgtacatagtataccaggtctttgggatatggacacacctgcaattagtgaacgctaacacaccggacaag

HIS3

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

tgctactgcttctgcctctttttctgggaagatcgagtgctctatcgctaggggaccaccctttaaagagatcgcaatctgaatcttggtttcatttgtaatacgct

acgatgacgaagacggagaaaaagacccttctagctcacgagatagcgatcccctggtgggaaatttctctagcgttagacttagaaccaaagtaaacattatgcga

HIS3

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

aatgatcccgaaagacgagacagtagaaacggaagcaaatagaacggacgagtaaaaaatcatataagaagcttctttagtgtaatgaaatatattacatattaagt

HIS3 promoterHIS3

7,180 7,200 7,220 7,240 7,260

ttatgtgataatgccaatcgctaagaaaaaaaaagagtcatccgctaggggaaaaaaaaaaatgaaaatcattaccgaggcataaaaaaatatagagtgtactagag

aatacactattacggttagcgattctttttttttctcagtaggcgatcccctttttttttttacttttagtaatggctccgtatttttttatatctcacatgatctc

HIS3 promoter

7,280 7,300 7,320 7,340 7,360 7,380

gaggccaagagtaatagaaaaagaaaattgcgggaaaggactgtgttatgacttccctgactaatgccgtgttcaaacgatacctggcagtgactcctagcgctcac

ctccggttctcattatctttttcttttaacgccctttcctgacacaatactgaagggactgattacggcacaagtttgctatggaccgtcactgaggatcgcgagtg

7,400 7,420 7,440 7,460 7,480

caagctcttaaaacgggaatttatggtgcactctcagtacaatctgctctgatgccgcatagttaagccagccccgacacccgccaacacgcgctgacgcgccctga

gttcgagaattttgcccttaaataccacgtgagagtcatgttagacgagactacggcgtatcaattcggtcggggctgtgggcggttgtgcgcgactgcgcgggact

7,500 7,520 7,540 7,560 7,580

cgggcttgtctgctcccggcatccgcttacagacaagctgtgaccgtctccgggagctgcatgtgtcagaggttttcaccgtcatcaccgaaacgcgcga

gcccgaacagacgagggccgtaggcgaatgtctgttcgacactggcagaggccctcgacgtacacagtctccaaaagtggcagtagtggctttgcgcgct

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


