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Isobutanol Pathway_Genomic Integration (10679 bp)

ACATATCAGACACCGAGTTAAAGCCACGGAAATCATCAAAGCCAACGTTCTGCGGCTGCGACTCTTTGTTTTCCCCCATATGCCATTTTCCGATGGCCTGAGTGACG

TGTATAGTCTGTGGCTCAATTTCGGTGCCTTTAGTAGTTTCGGTTGCAAGACGCCGACGCTGAGAAACAAAAGGGGGTATACGGTAAAAGGCTACCGGACTCACTGC

10 20 30 40 50 60 70 80 90 100

TAGCCCTGATCGTGCAGCAACTGCGGCAGCGTGGTTAACCCTTGCAGCCCGCCCGGTTGCCCGTACATTGGCGGCATCAGAATGCCGTGGTGGATGGAGTATTGTCC

ATCGGGACTAGCACGTCGTTGACGCCGTCGCACCAATTGGGAACGTCGGGCGGGCCAACGGGCATGTAACCGCCGTAGTCTTACGGCACCACCTACCTCATAACAGG

110 120 130 140 150 160 170 180 190 200 210

GGTGAGAATGGTGGCGCGGGTTGGGGAAGAGCTTGGTTGAGAATACGCCGAAGTTAAAATCAGCCCCTGGCTGGCAACGGCGTCGATATCTGGTGTAGGGTTACCCA

CCACTCTTACCACCGCGCCCAACCCCTTCTCGAACCAACTCTTATGCGGCTTCAATTTTAGTCGGGGACCGACCGTTGCCGCAGCTATAGACCACATCCCAATGGGT

SapI
BspQI

SS9_upstream H

220 230 240 250 260 270 280 290 300 310 320

CCGCCACGCCGCCACCGTTAAAACCGACGTCCATCCAGCCCACATCGTCCAGCAAGAAAACAACCACATTCGGTTTCTTACCGGTTTTTTTCTCAAGTTCTGCCAGC

GGCGGTGCGGCGGTGGCAATTTTGGCTGCAGGTAGGTCGGGTGTAGCAGGTCGTTCTTTTGTTGGTGTAAGCCAAAGAATGGCCAAAAAAAGAGTTCAAGACGGTCG

AgeI
ZraI
AatII

BpuEI

SS9_upstream H

330 340 350 360 370 380 390 400 410 420

TTCTGCTGGGTTTCTTTATCCTGCGCCGGATGCTGCATTACTGGCATCATATTGTCGGCAATAGTGGTCGCCGGTTTAACCAGATACTGGTTTGGGTGATCGTATCC

AAGACGACCCAAAGAAATAGGACGCGGCCTACGACGTAATGACCGTAGTATAACAGCCGTTATCACCAGCGGCCAAATTGGTCTATGACCAAACCCACTAGCATAGG

SS9_upstream H

430 440 450 460 470 480 490 500 510 520 530

GGCAAAGCCTTTGCGTGCGGTGGCAGTTGACGGGGTATCTGCTGCGCTGGCCATGAGAGGAAGAGCGGCGGCGACAGCAACAACAAGACGTTTGGGTGAAAACGAAA

CCGTTTCGGAAACGCACGCCACCGTCAACTGCCCCATAGACGACGCGACCGGTACTCTCCTTCTCGCCGCCGCTGTCGTTGTTGTTCTGCAAACCCACTTTTGCTTT

MscI
SapI
BspQI

SS9_upstream H

540 550 560 570 580 590 600 610 620 630 640

ATTCcatGCAAAATGCTCCGGTTTCATGTCATCAAAATGATGACGTAATTAAGCATTGATAATTGAGATCCCTCTCCCTGACAGGATGATTACATAAATAATAGTGA

TAAGgtaCGTTTTACGAGGCCAAAGTACAGTAGTTTTACTACTGCATTAATTCGTAACTATTAACTCTAGGGAGAGGGACTGTCCTACTAATGTATTTATTATCACT

SS9_upstream H

650 660 670 680 690 700 710 720 730 740
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CAAAAATAAATTATTTATTTATCCAGAAAATGAATTGGAAAATCAGGAGAGCGTTTTCAATCCTACCTCTGGCGCAGTTGATATGTcaaaCAGGTaatcaacccatc

GTTTTTATTTAATAAATAAATAGGTCTTTTACTTAACCTTTTAGTCCTCTCGCAAAAGTTAGGATGGAGACCGCGTCAACTATACAgtttGTCCAttagttgggtag

SS9_upstream H

750 760 770 780 790 800 810 820 830 840 850

aaccaccttgcggacagacaatctggtctgtataatgtgtggagtcaataaaggcatataaaaggaggttaataacatgaaagttaaagtaaaacatcttaatcatg

ttggtggaacgcctgtctgttagaccagacatattacacacctcagttatttccgtatattttcctccaattattgtactttcaatttcattttgtagaattagtac

BCD_apFAB886Promoter

860 870 880 890 900 910 920 930 940 950 960

cccgggaggctttctaatgttgacaaaagcaacaaaagaacaaaaatcccttgtgaaaaacagaggggcggagcttgttgttgattgcttagtggagcaaggtgtca

gggccctccgaaagattacaactgttttcgttgttttcttgtttttagggaacactttttgtctccccgcctcgaacaacaactaacgaatcacctcgttccacagt

alsSBCD_a...B886

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

cacatgtatttggcattccaggtgcaaaaattgatgcggtatttgacgctttacaagataaaggacctgaaattatcgttgcccggcacgaacaaaacgcagcattc

gtgtacataaaccgtaaggtccacgtttttaactacgccataaactgcgaaatgttctatttcctggactttaatagcaacgggccgtgcttgttttgcgtcgtaag

PciI
AflIII

alsS

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

atggcccaagcagtcggccgtttaactggaaaaccgggagtcgtgttagtcacatcaggaccgggtgcctctaacttggcaacaggcctgctgacagcgaacactga

taccgggttcgtcagccggcaaattgaccttttggccctcagcacaatcagtgtagtcctggcccacggagattgaaccgttgtccggacgactgtcgcttgtgact

EagI StuI

alsS

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

aggagaccctgtcgttgcgcttgctggaaacgtgatccgtgcagatcgtttaaaacggacacatcaatctttggataatgcggcgctattccagccgattacaaaat

tcctctgggacagcaacgcgaacgacctttgcactaggcacgtctagcaaattttgcctgtgtagttagaaacctattacgccgcgataaggtcggctaatgtttta

PflFI
Tth111I

alsS

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

acagtgtagaagttcaagatgtaaaaaatataccggaagctgttacaaatgcatttaggatagcgtcagcagggcaggctggggccgcttttgtgagctttccgcaa

tgtcacatcttcaagttctacattttttatatggccttcgacaatgtttacgtaaatcctatcgcagtcgtcccgtccgaccccggcgaaaacactcgaaaggcgtt

NsiI

alsS

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

ctacaacacttacttcagtgtttatgctttttgcacgcacgacaacgtcgcggttttgagccaggacgtcgtctactacgttagtcacgccggtatcgtttttaggt

alsS

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

aacagcaaaacttcctgtcgttttggtcggcatgaaaggcggaagaccggaagcaattaaagcggttcgcaagcttttgaaaaaggttcagcttccatttgttgaaa

ttgtcgttttgaaggacagcaaaaccagccgtactttccgccttctggccttcgttaatttcgccaagcgttcgaaaactttttccaagtcgaaggtaaacaacttt

BbsI

alsS

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

catatcaagctgccggtaccctttctagagatttagaggatcaatattttggccgtatcggtttgttccgcaaccagcctggcgatttactgctagagcaggcagat

gtatagttcgacggccatgggaaagatctctaaatctcctagttataaaaccggcatagccaaacaaggcgttggtcggaccgctaaatgacgatctcgtccgtcta

KpnI
XbaIAcc65I

alsS

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

gttgttctgacgatcggctatgacccgattgaatatgatccgaaattctggaatatcaatggagaccggacaattatccatttagacgagattatcgctgacattga

caacaagactgctagccgatactgggctaacttatactaggctttaagaccttatagttacctctggcctgttaataggtaaatctgctctaatagcgactgtaact

alsS

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

tcatgcttaccagcctgatcttgaattgatcggtgacattccgtccacgatcaatcatatcgaacacgatgctgtgaaagtggaatttgcagagcgtgagcagaaaa

agtacgaatggtcggactagaacttaactagccactgtaaggcaggtgctagttagtatagcttgtgctacgacactttcaccttaaacgtctcgcactcgtctttt

AhdI

alsS

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

tcctttctgatttaaaacaatatatgcatgaaggtgagcaggtgcctgcagattggaaatcagacagagcgcaccctcttgaaatcgttaaagagttgcgtaatgca

aggaaagactaaattttgttatatacgtacttccactcgtccacggacgtctaacctttagtctgtctcgcgtgggagaactttagcaatttctcaacgcattacgt

NsiI

alsS

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

gtcgatgatcatgttacagtaacttgcgatatcggttcgcacgccatttggatgtcacgttatttccgcagctacgagccgttaacattaatgatcagtaacggtat

cagctactagtacaatgtcattgaacgctatagccaagcgtgcggtaaacctacagtgcaataaaggcgtcgatgctcggcaattgtaattactagtcattgccata

alsS

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

cgtttgtgagccgcaacgcgaaggaacccgttagccgcgaagtaaccactttggccctctttttcaccaaagacagagaccactgccgccaaagaataagagtcgtt

alsS

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

tggaattagagacagcagttcgactaaaagcaccaattgtacacattgtatggaacgacagcacatatgacatggttgcattccagcaattgaaaaaatataaccgt

accttaatctctgtcgtcaagctgattttcgtggttaacatgtgtaacataccttgctgtcgtgtatactgtaccaacgtaaggtcgttaacttttttatattggca

BsrGI

alsS

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

acatctgcggtcgatttcggaaatatcgatatcgtgaaatatgcggaaagcttcggagcaactggcttgcgcgtagaatcaccagaccagctggcagatgttctgcg

tgtagacgccagctaaagcctttatagctatagcactttatacgcctttcgaagcctcgttgaccgaacgcgcatcttagtggtctggtcgaccgtctacaagacgc

alsS

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

tcaaggcatgaacgctgaaggtcctgtcatcatcgatgtcccggttgactacagtgataacattaatttagcaagtgacaagcttccgaaagaattcggggaactca

agttccgtacttgcgacttccaggacagtagtagctacagggccaactgatgtcactattgtaattaaatcgttcactgttcgaaggctttcttaagccccttgagt

BspHI

alsS

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

tgaaaacgaaagctctctagaaagcaagctgataaaccgatacaattaaaggctccttttggagcctttttttttggagattttcaacatgaaaaaattattattac

acttttgctttcgagagatctttcgttcgactatttggctatgttaatttccgaggaaaacctcggaaaaaaaaacctctaaaagttgtacttttttaataataatg

XbaI

TerminatoralsS

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

ggcccggggagagcactaacgctgcataacctcgttcgctgccacctaagaatactctacggtcacatacttgacaaacagacaatctggtctgtaagttgtgtgga

ccgggcccctctcgtgattgcgacgtattggagcaagcgacggtggattcttatgagatgccagtgtatgaactgtttgtctgttagaccagacattcaacacacct

Insulator Promoter

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

gaccagaggtaaggaggtaacaaccatgcgagtgttgaagaaacatcttaatcatgcacaggagactttctaatggctaactacttcaatacactgaatctgcgcca

ctggtctccattcctccattgttggtacgctcacaacttctttgtagaattagtacgtgtcctctgaaagattaccgattgatgaagttatgtgacttagacgcggt

BCD_apFAB934 ilvC

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

gcagctggcacagctgggcaaatgtcgctttatgggccgcgatgaattcgccgatggcgcgagctaccttcagggtaaaaaagtagtcatcgtcggctgtggcgcac

cgtcgaccgtgtcgacccgtttacagcgaaatacccggcgctacttaagcggctaccgcgctcgatggaagtcccattttttcatcagtagcagccgacaccgcgtg

ilvC

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

tcccagacttggtcccggacttgtacgcactaagaccagagctatagaggatgcgagacgcatttcttcgctaacggctcttcgcgcgcaggaccgcatttcgctgg

ilvC

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

gaaaatggttttaaagtgggtacttacgaagaactgatcccacaggcggatctggtgattaacctgacgccggacaagcagcactctgatgtagtgcgcaccgtaca

cttttaccaaaatttcacccatgaatgcttcttgactagggtgtccgcctagaccactaattggactgcggcctgttcgtcgtgagactacatcacgcgtggcatgt

FspI
FspAI

ilvC

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

gccactgatgaaagacggcgcggcgctgggctactcgcacggtttcaacatcgtcgaagtgggcgagcagatccgtaaagatatcaccgtagtgatggttgcgccga

cggtgactactttctgccgcgccgcgacccgatgagcgtgccaaagttgtagcagcttcacccgctcgtctaggcatttctatagtggcatcactaccaacgcggct

ilvC

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

aatgcccaggcaccgaagtgcgtgaagagtacaaacgtgggttcggcgtaccgacgctgattgccgttcacccggaaaacgatccgaaaggcgaaggcatggcgatt

ttacgggtccgtggcttcacgcacttctcatgtttgcacccaagccgcatggctgcgactaacggcaagtgggccttttgctaggctttccgcttccgtaccgctaa

ilvC

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

gccaaagcctgggcggctgcaaccggtggtcaccgtgcgggtgtgctggaatcgtccttcgttgcggaagtgaaatctgacctgatgggcgagcaaaccatcctgtg

cggtttcggacccgccgacgttggccaccagtggcacgcccacacgaccttagcaggaagcaacgccttcactttagactggactacccgctcgtttggtaggacac

AgeI

ilvC

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

cggtatgttgcaggctggctctctgctgtgcttcgacaagctggtggaagaaggtaccgatccagcatacgcagaaaaactgattcagttcggttgggaaaccatca

gccatacaacgtccgaccgagagacgacacgaagctgttcgaccaccttcttccatggctaggtcgtatgcgtctttttgactaagtcaagccaaccctttggtagt

KpnI
Acc65I

ilvC

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

ccgaagcactgaaacagggcggcatcaccctgatgatggaccgtctctctaacccggcgaaactgcgtgcttatgcgctttctgaacagctgaaagagatcatggca

ggcttcgtgactttgtcccgccgtagtgggactactacctggcagagagattgggccgctttgacgcacgaatacgcgaaagacttgtcgactttctctagtaccgt

BsmBI
Esp3I

ilvC

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

ggggacaaggtctttgtatacctgctgtagtagaggccgcttaagagaaggccatactaccgcctgacccggttgctactattctttgacgactggaccgcacttct

ilvC

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

gaccggcaaaaccgcgtttgaaaccgcgccgcagtatgaaggcaaaatcggcgagcaggagtacttcgataaaggcgtactgatgattgcgatggtgaaagcgggcg

ctggccgttttggcgcaaactttggcgcggcgtcatacttccgttttagccgctcgtcctcatgaagctatttccgcatgactactaacgctaccactttcgcccgc

ilvC

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

ttgaactggcgttcgaaaccatggtcgattccggcatcattgaagagtctgcatattatgaatcactgcacgagctgccgctgattgccaacaccatcgcccgtaag

aacttgaccgcaagctttggtaccagctaaggccgtagtaacttctcagacgtataatacttagtgacgtgctcgacggcgactaacggttgtggtagcgggcattc

BstBI

ilvC

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

cgtctgtacgaaatgaacgtggttatctctgataccgctgagtacggtaactatctgttctcttacgcttgtgtgccgttgctgaaaccgtttatggcagagctgca

gcagacatgctttacttgcaccaatagagactatggcgactcatgccattgatagacaagagaatgcgaacacacggcaacgactttggcaaataccgtctcgacgt

ilvC

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

accgggcgacctgggtaaagctattccggaaggcgcggtagataacgggcaactgcgtgatgtgaacgaagcgattcgcagccatgcgattgagcaggtaggtaaga

tggcccgctggacccatttcgataaggccttccgcgccatctattgcccgttgacgcactacacttgcttcgctaagcgtcggtacgctaactcgtccatccattct

ilvC

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

aactgcgcggctatatgacagatatgaaacgtattgctgttgcgggttaatagagatcaagccttaacgaactaagacccccgcaccgaaaggtccgggggtttttt

ttgacgcgccgatatactgtctatactttgcataacgacaacgcccaattatctctagttcggaattgcttgattctgggggcgtggctttccaggcccccaaaaaa

TerminatorilvC

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

ttgaccttaaaaacataaccgaggagcagacaatccgggcatgcgctctatttgagctgcataacctgacctcctgccagcaatagtaagacaacacgcaaagtctt

aactggaatttttgtattggctcctcgtctgttaggcccgtacgcgagataaactcgacgtattggactggaggacggtcgttatcattctgttgtgcgtttcagaa

SphIBseRI

InsulatorTerminator

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

gacaaacagacaatctggtctgtagtattgttggaataagcctaaaggagggaattatgagagttctggttaaacataacgaaaacaaaggggaagccgtgtaatgc

ctgtttgtctgttagaccagacatcataacaaccttattcggatttcctcccttaatactctcaagaccaatttgtattgcttttgtttccccttcggcacattacg

EcoNI

BCD_apFAB921Promoter

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



03/05/2022 23:51:19Isobutanol Pathway_Genomic Integration (10679 bp) (from 4709-5457 bp)

https://benchling.com/s/seq-mSgBpWq1DEqxuMMwX1ha/edit 7/14

ctaagtaccgttccgccaccaccactcatggtcgtaatatggcgggtgctcgtgcgctgtggcgcgccaccggaatgaccgacgccgatttcggtaagccgattatc

gattcatggcaaggcggtggtggtgagtaccagcattataccgcccacgagcacgcgacaccgcgcggtggccttactggctgcggctaaagccattcggctaatag

AscI

ilvD

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

gcggttgtgaactcgttcacccaatttgtaccgggtcacgtccatctgcgcgatctcggtaaactggtcgccgaacaaattgaagcggctggcggcgttgccaaaga

cgccaacacttgagcaagtgggttaaacatggcccagtgcaggtagacgcgctagagccatttgaccagcggcttgtttaacttcgccgaccgccgcaacggtttct

ilvD

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

gttcaacaccattgcggtggatgatgggattgccatgggccacggggggatgctttattcactgccatctcgcgaactgatcgctgattccgttgagtatatggtca

caagttgtggtaacgccacctactaccctaacggtacccggtgcccccctacgaaataagtgacggtagagcgcttgactagcgactaaggcaactcatataccagt

BstXI

ilvD

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

acgcccactgcgccgacgccatggtctgcatctctaactgcgacaaaatcaccccggggatgctgatggcttccctgcgcctgaatattccggtgatctttgtttcc

tgcgggtgacgcggctgcggtaccagacgtagagattgacgctgttttagtggggcccctacgactaccgaagggacgcggacttataaggccactagaaacaaagg

ilvD

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

ggcggcccgatggaggccgggaaaaccaaactttccgatcagatcatcaagctcgatctggttgatgcgatgatccagggcgcagacccgaaagtatctgactccca

ccgccgggctacctccggcccttttggtttgaaaggctagtctagtagttcgagctagaccaactacgctactaggtcccgcgtctgggctttcatagactgagggt

ilvD

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

gagcgatcaggttgaacgttccgcgtgtccgacctgcggttcctgctccgggatgtttaccgctaactcaatgaactgcctgaccgaagcgctgggcctgtcgcagc

ctcgctagtccaacttgcaaggcgcacaggctggacgccaaggacgaggccctacaaatggcgattgagttacttgacggactggcttcgcgacccggacagcgtcg

PfoI

ilvD

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

cgggcaacggctcgctgctggcaacccacgccgaccgtaagcagctgttccttaatgctggtaaacgcattgttgaattgaccaaacgttattacgagcaaaacgac

gcccgttgccgagcgacgaccgttgggtgcggctggcattcgtcgacaaggaattacgaccatttgcgtaacaacttaactggtttgcaataatgctcgttttgctg

ilvD

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

ctttcacgtgacggcgcattatagcggtcattccgccgcaaacttttgcggtactgcgacctatagcgctacccacctagctgattgtggcatgaagtggacgaccg

ApaLI BstXI

ilvD

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

ggcggcgcaggaagcggaaatcgacttcaccatgagtgatatcgataagctttcccgcaaggttccacagctgtgtaaagttgcgccgagcacccagaaataccata

ccgccgcgtccttcgcctttagctgaagtggtactcactatagctattcgaaagggcgttccaaggtgtcgacacatttcaacgcggctcgtgggtctttatggtat

ilvD

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

tggaagatgttcaccgtgctggtggtgttatcggtattctcggcgaactggatcgcgcggggttactgaaccgtgatgtgaaaaacgtacttggcctgacgttgccg

accttctacaagtggcacgaccaccacaatagccataagagccgcttgacctagcgcgccccaatgacttggcactacactttttgcatgaaccggactgcaacggc

ilvD

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

caaacgctggaacaatacgacgttatgctgacccaggatgacgcggtaaaaaatatgttccgcgcaggtcctgcaggcattcgtaccacacaggcattctcgcaaga

gtttgcgaccttgttatgctgcaatacgactgggtcctactgcgccattttttatacaaggcgcgtccaggacgtccgtaagcatggtgtgtccgtaagagcgttct

SbfI

ilvD

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

ttgccgttgggatacgctggacgacgatcgcgccaatggctgtatccgctcgctggaacacgcctacagcaaagacggcggcctggcggtgctctacggtaactttg

aacggcaaccctatgcgacctgctgctagcgcggttaccgacataggcgagcgaccttgtgcggatgtcgtttctgccgccggaccgccacgagatgccattgaaac

ilvD

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

cggaaaacggctgcatcgtgaaaacggcaggcgtcgatgacagcatcctcaaattcaccggcccggcgaaagtgtacgaaagccaggacgatgcggtagaagcgatt

gccttttgccgacgtagcacttttgccgtccgcagctactgtcgtaggagtttaagtggccgggccgctttcacatgctttcggtcctgctacgccatcttcgctaa

ilvD

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

ctcggcggtaaagttgtcgccggagatgtggtagtaattcgctatgaaggcccgaaaggcggtccggggatgcaggaaatgctctacccaaccagcttcctgaaatc

gagccgccatttcaacagcggcctctacaccatcattaagcgatacttccgggctttccgccaggcccctacgtcctttacgagatgggttggtcgaaggactttag

RsrII

ilvD

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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aatgggtctcggcaaagcctgtgcgctgatcaccgacggtcgtttctctggtggcacctctggtctttccatcggccacgtctcaccggaagcggcaagcggcggca

ttacccagagccgtttcggacacgcgactagtggctgccagcaaagagaccaccgtggagaccagaaaggtagccggtgcagagtggccttcgccgttcgccgccgt

BsmBI
Esp3I

ilvD

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

gcattggcctgattgaagatggtgacctgatcgctatcgacatcccgaaccgtggcattcagttacaggtaagcgatgccgaactggcggcgcgtcgtgaagcgcag

cgtaaccggactaacttctaccactggactagcgatagctgtagggcttggcaccgtaagtcaatgtccattcgctacggcttgaccgccgcgcagcacttcgcgtc

BsaBI

ilvD

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

gacgctcgaggtgacaaagcctggacgccgaaaaatcgtgaacgtcaggtctcctttgccctgcgtgcttatgccagcctggcaaccagcgccgacaaaggcgcggt

ctgcgagctccactgtttcggacctgcggctttttagcacttgcagtccagaggaaacgggacgcacgaatacggtcggaccgttggtcgcggctgtttccgcgcca

TliI
XhoI
PspXI
PaeR7I

ilvD

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

gcgcgataaatcgaaactggggggttaagtaatcgttaatccgcaaataacgtaaaaacccgcttcggcgggtttttttatggggggagtttagggaaagagcattt

cgcgctatttagctttgaccccccaattcattagcaattaggcgtttattgcatttttgggcgaagccgcccaaaaaaatacccccctcaaatccctttctcgtaaa

TerminatorilvD

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

gtcacgtccgcggagcactctgctgcataacgcactgaaggtcctcaatcgcactggaaacatcaaggtcgaaaaaatttatttgacgtaacagacaatctggtctg

cagtgcaggcgcctcgtgagacgacgtattgcgtgacttccaggagttagcgtgacctttgtagttccagcttttttaaataaactgcattgtctgttagaccagac

SacII

Insulator Promoter

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

tataatgtgtggaaataattttgtttaactttaagaaggaggtatatccatggctagcatgactaaacattatcgcattcaccaggagaagatttaatgtatacagt

atattacacacctttattaaaacaaattgaaattcttcctccatataggtaccgatcgtactgatttgtaatagcgtaagtggtcctcttctaaattacatatgtca

AccIBmtI
NheI BstZ17I

BCD_apFAB871Promoter KivD

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

ttacccagagccgtttcggacacgcgactagtggctgccagcaaagagaccaccgtggagaccagaaaggtagccggtgcagagtggccttcgccgttcgccgccgt

BsmBI
Esp3I

ilvD

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

gcattggcctgattgaagatggtgacctgatcgctatcgacatcccgaaccgtggcattcagttacaggtaagcgatgccgaactggcggcgcgtcgtgaagcgcag

cgtaaccggactaacttctaccactggactagcgatagctgtagggcttggcaccgtaagtcaatgtccattcgctacggcttgaccgccgcgcagcacttcgcgtc

BsaBI

ilvD

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

gacgctcgaggtgacaaagcctggacgccgaaaaatcgtgaacgtcaggtctcctttgccctgcgtgcttatgccagcctggcaaccagcgccgacaaaggcgcggt

ctgcgagctccactgtttcggacctgcggctttttagcacttgcagtccagaggaaacgggacgcacgaatacggtcggaccgttggtcgcggctgtttccgcgcca

TliI
XhoI
PspXI
PaeR7I

ilvD

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

gcgcgataaatcgaaactggggggttaagtaatcgttaatccgcaaataacgtaaaaacccgcttcggcgggtttttttatggggggagtttagggaaagagcattt

cgcgctatttagctttgaccccccaattcattagcaattaggcgtttattgcatttttgggcgaagccgcccaaaaaaatacccccctcaaatccctttctcgtaaa

TerminatorilvD

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

gtcacgtccgcggagcactctgctgcataacgcactgaaggtcctcaatcgcactggaaacatcaaggtcgaaaaaatttatttgacgtaacagacaatctggtctg

cagtgcaggcgcctcgtgagacgacgtattgcgtgacttccaggagttagcgtgacctttgtagttccagcttttttaaataaactgcattgtctgttagaccagac

SacII

Insulator Promoter

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

tataatgtgtggaaataattttgtttaactttaagaaggaggtatatccatggctagcatgactaaacattatcgcattcaccaggagaagatttaatgtatacagt

atattacacacctttattaaaacaaattgaaattcttcctccatataggtaccgatcgtactgatttgtaatagcgtaagtggtcctcttctaaattacatatgtca

AccIBmtI
NheI BstZ17I

BCD_apFAB871Promoter KivD

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

gctaatttcactcgccgcactttggcccgctaaccgtccactaaaaaccgcgcccgccggacccgttggaccgctaagtcatacgctttttgcacaaaccgcgcttt

AflIII

AdhA

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

gtgattgcggtggatattaaccaggataaactgaacctggcgaaaaaaattggcgcggatgtgattattaacagcggcgatgtgaacccggtggatgaaattaaaaa

cactaacgccacctataattggtcctatttgacttggaccgctttttttaaccgcgcctacactaataattgtcgccgctacacttgggccacctactttaattttt

AdhA

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

aattaccggcggtctgggcgcgcagagcgcgattgtgtgcgcggtggcgcgtattgcgtttgaacaggcggtggcgagcctgaaaccgatgggcaaaatggtggcgg

ttaatggccgccagacccgcgcgtctcgcgctaacacacgcgccaccgcgcataacgcaaacttgtccgccaccgctcggactttggctacccgttttaccaccgcc

AdhA

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

tggcgctgccgaacaccgaaatgaccctgagcgtgccgaccgtggtgtttgatggcgtggaagtggcgggcagcctggtgggcacccgtctggatctggcggaagcg

accgcgacggcttgtggctttactgggactcgcacggctggcaccacaaactaccgcaccttcaccgcccgtcggaccacccgtgggcagacctagaccgccttcgc

AdhA

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

tttcagtttggcgcggaaggcaaagtgaaaccgattgtggcgacccgtaaactggaagaaattaacgatattattgatgaaatgaaagcgggcaaaattgaaggccg

aaagtcaaaccgcgccttccgtttcactttggctaacaccgctgggcatttgaccttctttaattgctataataactactttactttcgcccgttttaacttccggc

AdhA

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

tatggtgattgattttaccaaataaaaaaaaaaaccccgcccctgacagggcggggtttttttttttcctccgccggcctcccccctacaaaagatgataagctccg

ataccactaactaaaatggtttatttttttttttggggcggggactgtcccgccccaaaaaaaaaaaggaggcggccggaggggggatgttttctactattcgaggc

NaeI
NgoMIV

Terminator InsulatorAdhA

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

gcaagcaatggatcctaactcgagcctaggTTATTATATCGCGTTGATTATTGATGCTGTTTTTAGTTTTAACGGCAATTAATATATGTGTTATTAATTGAATGAAT

cgttcgttacctaggattgagctcggatccAATAATATAGCGCAACTAATAACTACGACAAAAATCAAAATTGCCGTTAATTATATACACAATAATTAACTTACTTA

TliI
XhoI

AvrIIBamHI

PspXI
PaeR7I

SS9_downstream H
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TTTATCATTCATAATAAGTATGTGTAGGATCAAGCTCAGGTTAAATATTCACTCAGGAAGTTATTACTCAGGAAGCAAAGAGGATTACAGAATTATCTCATAACAAG

AAATAGTAAGTATTATTCATACACATCCTAGTTCGAGTCCAATTTATAAGTGAGTCCTTCAATAATGAGTCCTTCGTTTCTCCTAATGTCTTAATAGAGTATTGTTC

SS9_downstream H

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

TGTTAAGGGATGTTATTTCCCGATTCTCTGTGGCATAATAAACGAGTAGATGCTCATTCCATCTCTTATGTTCGCCTTAGTGCCTCATAAACTCCGGAATGACGCAG

ACAATTCCCTACAATAAAGGGCTAAGAGACACCGTATTATTTGCTCATCTACGAGTAAGGTAGAGAATACAAGCGGAATCACGGAGTATTTGAGGCCTTACTGCGTC

SS9_downstream H

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

AGCCGTTTACGGTGCTTATCGTCCACTGACAGATGTCGCTTATGCCTCATCAGACACCATGGACACAACGTTGAGTGAAGCACCCACTTGTTGTCATACAGACCTGT

TCGGCAAATGCCACGAATAGCAGGTGACTGTCTACAGCGAATACGGAGTAGTCTGTGGTACCTGTGTTGCAACTCACTTCGTGGGTGAACAACAGTATGTCTGGACA

PshAI

SS9_downstream H

10,170 10,180 10,190 10,200 10,210 10,220 10,230 10,240 10,250 10,260 10,270

TTTAACGCCTGCTCCGTAATAAGAGCAGGCGTTTTTTTATGTATCAGGAAGGCCCCGGAGGTGCTTGCCTCCGGGTGAGAAGGAACTACTGTGGCGGGTTATTCTGC

AAATTGCGGACGAGGCATTATTCTCGTCCGCAAAAAAATACATAGTCCTTCCGGGGCCTCCACGAACGGAGGCCCACTCTTCCTTGATGACACCGCCCAATAAGACG

SS9_downstream H

10,280 10,290 10,300 10,310 10,320 10,330 10,340 10,350 10,360 10,370

AACGTTAACATCAAACCGTCGCGACGCATAGCTGCAGCTTCTTCCGGCTTGTGCAGTCTGTCCAGCGCGTCGGCAAGCCATGCGTAATCGTAGGCGTCCGGACGTTG

TTGCAATTGTAGTTTGGCAGCGCTGCGTATCGACGTCGAAGAAGGCCGAACACGTCAGACAGGTCGCGCAGCCGTTCGGTACGCATTAGCATCCGCAGGCCTGCAAC

SS9_downstream H

10,390 10,400 10,410 10,420 10,430 10,440 10,450 10,460 10,470 10,480

TTTCAGCGCTGCGCGGAAGGCGAGCGATGCTTCCTGCCATTCTCCGTGCTTCATCAGTGACTGGCCCAGTGTGCTCCACAACAGCGGGCGATCGCCGACGTTTTTGA

AAAGTCGCGACGCGCCTTCCGCTCGCTACGAAGGACGGTAAGAGGCACGAAGTAGTCACTGACCGGGTCACACGAGGTGTTGTCGCCCGCTAGCGGCTGCAAAAACT

AsiSI

10,490 10,500 10,510 10,520 10,530 10,540 10,550 10,560 10,570 10,580 10,590

TTTGCTGGCGCAGCACTTTTTCCAGCTGTTCCGGATTGTTTGTTTTCAGTCGAGGAATCGGCAGCAGTAGGCGATCGTCGTACTGG

AAACGACCGCGTCGTGAAAAAGGTCGACAAGGCCTAACAAACAAAAGTCAGCTCCTTAGCCGTCGTCATCCGCTAGCAGCATGACC

10,600 10,610 10,620 10,630 10,640 10,650 10,660 10,670

Apple
Supplementary Fig. 1 Sequence information of integrated region showing genes with promoter, BCD (RBS),  terminator and insulator.





