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pYL878 (7235 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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agctggagctcccgcggcccatcatcattatcaatactcgccatttcaaagaatacgtaaataattaatagtagtgattttcctaactttatttagtcaaaaaatta

tcgacctcgagggcgccgggtagtagtaatagttatgagcggtaaagtttcttatgcatttattaattatcatcactaaaaggattgaaataaatcagttttttaat

GAP promoter

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

gccttttaattctgctgtaacccgtacatgcccaaaatagggggcgggttacacagaatatataacaccgaaggtgcctgggtgaacaggtttattcctggcatcca

cggaaaattaagacgacattgggcatgtacgggttttatcccccgcccaatgtgtcttatatattgtggcttccacggacccacttgtccaaataaggaccgtaggt

GAP promoter

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

ctaaatataatggagcccgctttttaagctggcatccagaaaaaaaaagaatcccagcaccaaaatattgttttcttcaccaaccatcagttcataggtccattctc

gatttatattacctcgggcgaaaaattcgaccgtaggtctttttttttcttagggtcgtggttttataacaaaagaagtggttggtagtcaagtatccaggtaagag

GAP promoter

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

ttagcgcaactacagagaacaggggcacaaacaggcaaaaaacgggcacaacctcaatggagtgatgcaacctgcctggagtaaatgatgacacaaggcaattgacc

aatcgcgttgatgtctcttgtccccgtgtttgtccgttttttgcccgtgttggagttacctcactacgttggacggacctcatttactactgtgttccgttaactgg

GAP promoter

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

cacgcatgtatctatctcattttcttacaccttctattaccttctgctctctctgatttggaaaaagctgaaaaaaaaggttgaaaccagttccctgaaattattcc

gtgcgtacatagatagagtaaaagaatgtggaagataatggaagacgagagagactaaacctttttcgacttttttttccaactttggtcaagggactttaataagg

GAP promoter

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

cctacttgactaataagtatataaagacggtaggtattgattgtaattctgtaaatctatttcttaaacttcttaaattctacttttatagttagtcttttttttag

ggatgaactgattattcatatatttctgccatccataactaacattaagacatttagataaagaatttgaagaatttaagatgaaaatatcaatcagaaaaaaaatc

GAP promoter

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

ttttaaaacaccagaacttagtttcgacggattctagaactagtggatcccccatcACAAGTTTGTACAAAAAAGCAGGCTtcTATACAATGTTGTGCGCCATCTCT

aaaattttgtggtcttgaatcaaagctgcctaagatcttgatcacctagggggtagTGTTCAAACATGTTTTTTCGTCCGAagATATGTTACAACACGCGGTAGAGA
M L C A I S

GAP promoter attB1 FvCYP722C2SK primer

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

AAAGAAGAGTTTTTGTTCTTGGTCAAGAAGCACTACGACGTTTTGATAGTTGCTCTGTTGTTCTCTATTGGTGTTGCCTTTTTCGTTTCTAAGTTGGCTTGGAGAAA

TTTCTTCTCAAAAACAAGAACCAGTTCTTCGTGATGCTGCAAAACTATCAACGAGACAACAAGAGATAACCACAACGGAAAAAGCAAAGATTCAACCGAACCTCTTT
K E E F L F L V K K H Y D V L I V A L L F S I G V A F F V S K L A W R K

FvCYP722C2

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

TCGATGACGAAGAAGATCTCCAATATAGGGTCCATCTAACCCAAACGGAAAATAACCACTTTGACAGGGTAAAAACAGGCGACAATTCAGATGACCACCAACGATGC
A T A S S R G Y I P G R L G L P F I G E T V P F L S A V K S T G G C Y

FvCYP722C2

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

AATTCATCAGATTGAGAAGAATTAGATACGGCAAGTGGTTCAAGACTAGAGTTTTCGGTAAGATCCATGTTTTCGTTCCATCTACTGATGGTGCCAGAATGATTTTG

TTAAGTAGTCTAACTCTTCTTAATCTATGCCGTTCACCAAGTTCTGATCTCAAAAGCCATTCTAGGTACAAAAGCAAGGTAGATGACTACCACGGTCTTACTAAAAC
E F I R L R R I R Y G K W F K T R V F G K I H V F V P S T D G A R M I L

FvCYP722C2

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

TCTAACGATTTCGTCAAGTTCAACAAGGGTTACATGAAGGCTTTGTTGGATTGCATTGGTGACAAGTCTTTGTTCACTGTTTCTCACGAAAACCACAAGAGAATCAG

AGATTGCTAAAGCAGTTCAAGTTGTTCCCAATGTACTTCCGAAACAACCTAACGTAACCACTGTTCAGAAACAAGTGACAAAGAGTGCTTTTGGTGTTCTCTTAGTC
S N D F V K F N K G Y M K A L L D C I G D K S L F T V S H E N H K R I R

FvCYP722C2

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

AGATTTGTTGTCCGACTTGTTCTCGATGAACTCTTTGTCCTCCTTCATCGAAAAATTCGACAAGATGTTGTGCCAGAGGTTGAAAAAATTGGAACAAGGTGGTAAGT

TCTAAACAACAGGCTGAACAAGAGCTACTTGAGAAACAGGAGGAAGTAGCTTTTTAAGCTGTTCTACAACACGGTCTCCAACTTTTTTAACCTTGTTCCACCATTCA
D L L S D L F S M N S L S S F I E K F D K M L C Q R L K K L E Q G G K

FvCYP722C2

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

CCTTCTCCGTTTTTGATTTCTCTATGAAGATGGCCTTCGATTCTATGTGTTGCATGTTGATGTCTATTACCGATGAAGCCTTGTTGAGACAATTGGAAAAGGATATT

GGAAGAGGCAAAAACTAAAGAGATACTTCTACCGGAAGCTAAGATACACAACGTACAACTACAGATAATGGCTACTTCGGAACAACTCTGTTAACCTTTTCCTATAA
S F S V F D F S M K M A F D S M C C M L M S I T D E A L L R Q L E K D I

FvCYP722C2

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

ACCGCTGTTTCCAACGCTATTTTCTCTGCCCCAATTATGATTCCAGGTACGAAATATTACAAGGGTATTAAGGCCAGACGTAGGATCATGGAAATTTTCAAGGATAT

TGGCGACAAAGGTTGCGATAAAAGAGACGGGGTTAATACTAAGGTCCATGCTTTATAATGTTCCCATAATTCCGGTCTGCATCCTAGTACCTTTAAAAGTTCCTATA
T A V S N A I F S A P I M I P G T K Y Y K G I K A R R R I M E I F K D M

FvCYP722C2

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

GATTGCCAGGCGTAGATCTGGTGAAGAATGGCCAGAACCAGAAGATTTCTTGCAATCTTTGTTGAGAAGGGACTCTTATCATCCAGACGAAAAGTTGCAAGATCCAG

CTAACGGTCCGCATCTAGACCACTTCTTACCGGTCTTGGTCTTCTAAAGAACGTTAGAAACAACTCTTCCCTGAGAATAGTAGGTCTGCTTTTCAACGTTCTAGGTC
I A R R R S G E E W P E P E D F L Q S L L R R D S Y H P D E K L Q D P

FvCYP722C2

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

TTTAGTACCTATTGGACTACTGGAACAACTAAAGTCCAGTTCGATGATGTAGACGATGAGTTTACACCAGACAATTCAAGAACCTGCTTTTAGTCGTTCAGGTTCTG
E I M D N L M T L L I S G Q A T T S A T Q M W S V K F L D E N Q Q V Q D

FvCYP722C2

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

ATCTTGAGAAAAGAGGTTTTGTCCATTGCTAGGTCTAAACCAGAAGGTGCTTCTGTTACTTTGGAAGATATTAACAGAATGCCCTACTGCTGGAAGGTTTTGAAAGA

TAGAACTCTTTTCTCCAAAACAGGTAACGATCCAGATTTGGTCTTCCACGAAGACAATGAAACCTTCTATAATTGTCTTACGGGATGACGACCTTCCAAAACTTTCT
I L R K E V L S I A R S K P E G A S V T L E D I N R M P Y C W K V L K E

FvCYP722C2

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

AACTATGAGGATCTCCTCCGTTGTTATGTGGTATCCAAGAGTTGCTTTGGCTGATTGCACTATTGAAGGTTTCGAAATCAAGAAAGGTTGGCATGTTAACGTTGATG

TTGATACTCCTAGAGGAGGCAACAATACACCATAGGTTCTCAACGAAACCGACTAACGTGATAACTTCCAAAGCTTTAGTTCTTTCCAACCGTACAATTGCAACTAC
T M R I S S V V M W Y P R V A L A D C T I E G F E I K K G W H V N V D

FvCYP722C2

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

CCAAGTGCATTCATAATGATCCAGAGTTGTATCCCGATCCATCTAAGTTTAATCCATCCAGATTTGACGAGCTGTTGAAGCCATATTCCTTTATTCCATTTGCTTCC

GGTTCACGTAAGTATTACTAGGTCTCAACATAGGGCTAGGTAGATTCAAATTAGGTAGGTCTAAACTGCTCGACAACTTCGGTATAAGGAAATAAGGTAAACGAAGG
A K C I H N D P E L Y P D P S K F N P S R F D E L L K P Y S F I P F A S

FvCYP722C2

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

GGTCCTAGAACTTGCTTGGGTATTAACATGGCTAAGATGACCATGATGGTGTTCTTGTACAGATTGACTTCTGCTTATTCTTGGACCGTTGATGATTTGGATACTTC

CCAGGATCTTGAACGAACCCATAATTGTACCGATTCTACTGGTACTACCACAAGAACATGTCTAACTGAAGACGAATAAGAACCTGGCAACTACTAAACCTATGAAG
G P R T C L G I N M A K M T M M V F L Y R L T S A Y S W T V D D L D T S

FvCYP722C2

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

CTTACAAGAAAACGCTCACTTCCCAAGATTGAGATCTGGTTGTCCAATTACTTTGAACCCCTTGTGAGACCCAGCTTTCTTGTACAAAGTGGTgatgggctgcagga

GAATGTTCTTTTGCGAGTGAAGGGTTCTAACTCTAGACCAACAGGTTAATGAAACTTGGGGAACACTCTGGGTCGAAAGAACATGTTTCACCActacccgacgtcct
L Q E N A H F P R L R S G C P I T L N P L *

FvCYP722C2 attB2

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

attcgatatcaagcttatcgataccgtcgacctcgagtcatgtaattagttatgtcacgcttacattcacgccctccccccacatccgctctaaccgaaaaggaagg

taagctatagttcgaatagctatggcagctggagctcagtacattaatcaatacagtgcgaatgtaagtgcgggaggggggtgtaggcgagattggcttttccttcc

CYC1 terminatorKS primer

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

tcaatctgttggacttcagatccagggataaataaaaaaatatcaatacaatcataattcttgcaataaatataaagtttaaaaagaaaaaaaagacatgtctgcgc

CYC1 terminator

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

tgtacgcatgtaacattatactgaaaaccttgcttgagaaggttttgggacgctcgaaggctttaatttgcgatggggcggccgcgtttaaacggtacccaattcgc

acatgcgtacattgtaatatgacttttggaacgaactcttccaaaaccctgcgagcttccgaaattaaacgctaccccgccggcgcaaatttgccatgggttaagcg

CYC1 terminator

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

cctatagtgagtcgtattacgcgcgctcactggccgtcgttttacaacgtcgtgactgggaaaaccctggcgttacccaacttaatcgccttgcagcacatccccct

ggatatcactcagcataatgcgcgcgagtgaccggcagcaaaatgttgcagcactgacccttttgggaccgcaatgggttgaattagcggaacgtcgtgtaggggga

T7 promoter M13 fwd

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

ttcgccagctggcgtaatagcgaagaggcccgcaccgatcgcccttcccaacagttgcgcagcctgaatggcgaatggcgcgacgcgccctgtagcggcgcattaag

aagcggtcgaccgcattatcgcttctccgggcgtggctagcgggaagggttgtcaacgcgtcggacttaccgcttaccgcgctgcgcgggacatcgccgcgtaattc

f1 ori

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

cgcggcgggtgtggtggttacgcgcagcgtgaccgctacacttgccagcgccctagcgcccgctcctttcgctttcttcccttcctttctcgccacgttcgccggct

gcgccgcccacaccaccaatgcgcgtcgcactggcgatgtgaacggtcgcgggatcgcgggcgaggaaagcgaaagaagggaaggaaagagcggtgcaagcggccga

f1 ori

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

ttccccgtcaagctctaaatcgggggctccctttagggttccgatttagtgctttacggcacctcgaccccaaaaaacttgattagggtgatggttcacgtagtggg

aaggggcagttcgagatttagcccccgagggaaatcccaaggctaaatcacgaaatgccgtggagctggggttttttgaactaatcccactaccaagtgcatcaccc

f1 ori

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

ccatcgccctgatagacggtttttcgccctttgacgttggagtccacgttctttaatagtggactcttgttccaaactggaacaacactcaaccctatctcggtcta

ggtagcgggactatctgccaaaaagcgggaaactgcaacctcaggtgcaagaaattatcacctgagaacaaggtttgaccttgttgtgagttgggatagagccagat

f1 ori

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

ttcttttgatttataagggattttgccgatttcggcctattggttaaaaaatgagctgatttaacaaaaatttaacgcgaattttaacaaaatattaacgtttacaa

aagaaaactaaatattccctaaaacggctaaagccggataaccaattttttactcgactaaattgtttttaaattgcgcttaaaattgttttataattgcaaatgtt

f1 ori

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

aaaggactacgccataaaagaggaatgcgtagacacgccataaagtgtggcgtatccgttcacgtgtttgttatgaatttatttatgatgagtcattattggataaa

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

cttagcatttttgacgaaatttgctattttgttagagtcttttacaccatttgtctccacacctccgcttacatcaacaccaataacgccatttaatctaagcgcat

gaatcgtaaaaactgctttaaacgataaaacaatctcagaaaatgtggtaaacagaggtgtggaggcgaatgtagttgtggttattgcggtaaattagattcgcgta

TRP1

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

caccaacattttctggcgtcagtccaccagctaacataaaatgtaagctttcggggctctcttgccttccaacccagtcagaaatcgagttccaatccaaaagttca

gtggttgtaaaagaccgcagtcaggtggtcgattgtattttacattcgaaagccccgagagaacggaaggttgggtcagtctttagctcaaggttaggttttcaagt

TRP1

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

cctgtcccacctgcttctgaatcaaacaagggaataaacgaatgaggtttctgtgaagctgcactgagtagtatgttgcagtcttttggaaatacgagtcttttaat

ggacagggtggacgaagacttagtttgttcccttatttgcttactccaaagacacttcgacgtgactcatcatacaacgtcagaaaacctttatgctcagaaaatta

TRP1

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

aactggcaaaccgaggaactcttggtattcttgccacgactcatctccatgcagttggacgatatcaatgccgtaatcattgaccagagccaaaacatcctccttag

ttgaccgtttggctccttgagaaccataagaacggtgctgagtagaggtacgtcaacctgctatagttacggcattagtaactggtctcggttttgtaggaggaatc

TRP1

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

gttgattacgaaacacgccaaccaagtatttcggagtgcctgaactatttttatatgcttttacaagacttgaaattttccttgcaataaccgggtcaattgttctc

caactaatgctttgtgcggttggttcataaagcctcacggacttgataaaaatatacgaaaatgttctgaactttaaaaggaacgttattggcccagttaacaagag

TRP1

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

tttctattgggcacacatataatacccagcaagtcagcatcggaatctagagcacattctgcggcctctgtgctctgcaagccgcaaactttcaccaatggaccaga

aaagataacccgtgtgtatattatgggtcgttcagtcgtagccttagatctcgtgtaagacgccggagacacgagacgttcggcgtttgaaagtggttacctggtct

TRP1

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

actacctgtgaaattaataacagacatactccaagctgcctttgtgtgcttaatcacgtatactcacgtgctcaatagtcaccaatgccctccctcttggccctctc

tgatggacactttaattattgtctgtatgaggttcgacggaaacacacgaattagtgcatatgagtgcacgagttatcagtggttacgggagggagaaccgggagag

TRP1 promoterTRP1

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

gaaaagaaaaaagctggcttaattaagaattagccgtttttttcttttcgaggcctagttctaacatgcattccactgttcgataaaaagttatttcttatagaagg

TRP1 promoter

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

actactgccatctggcgtcataactgcaaagtacacatatattacgatgctgtctattaaatgcttcctatattatatatatagtaatgtcgtttatggtgcactct

tgatgacggtagaccgcagtattgacgtttcatgtgtatataatgctacgacagataatttacgaaggatataatatatatatcattacagcaaataccacgtgaga

TRP1 promoter

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

cagtacaatctgctctgatgccgcatagttaagccagccccgacacccgccaacacccgctgacgcgccctgacgggcttgtctgctcccggcatccgcttacagac

gtcatgttagacgagactacggcgtatcaattcggtcggggctgtgggcggttgtgggcgactgcgcgggactgcccgaacagacgagggccgtaggcgaatgtctg

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

aagctgtgaccgtctccgggagctgcatgtgtcagaggttttcaccgtcatcaccgaaacgcgcga

ttcgacactggcagaggccctcgacgtacacagtctccaaaagtggcagtagtggctttgcgcgct

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


