<110>

<120>

<130>

<150>
<151>

<160> 41
<170>
<210> 1
<211>

<212>
<213>

DNA
<400> 1

atggatcaaa
acgaagactt
catttagatg
ggagaaacac
gttgagttag
agcatgaaca
cggagaacca
atattcggaa
atgctcgtca
gaagcgatta
attaccgcct
cctaattcca
aaagccggaa
aatggcacgg
gcggtgttag
tttaccgatc
ataatggagc
atggatccat
ctaggtcctc

tcegttaacg

2154

PJS/P15923WO

GB 0800674.4
2008-01-15

tcgaagcaat
tggcagatcc
aagtgaagaa
tgacgatcgg
cggagacttc
aaggtactga
aaaacggcac
acacgaagga
gagtcaacac
caagtctcct
ccggcegatcet
aagccaccgg
tcagtactgg
cggttggatc
cggaggtttt
atctgactca
acatactcga
tgcagaaacc
aaattgaagt

ataatccgtt

SEQUENCE LISTING

Fluxome Sciences A/S

PatentIn version 3.5

Aridopsis thaliana

gttgtgcgge
attgaattgg
gatggtcgaa
acaagttgct
aagagccggt
cagttacgga
cgcattacaa
gacatgtcac
tcttctccaa
caaccacaac
cgttectcete
tceccogacggt
attcttcgat
tggaatggcg
atcagcgatc
tcgtttaaaa
cggaagctca
aaaacaagat
aatccgtcaa

gatcgatgtt

Production of Consumable Products

ggaggagaga
ggtttagcag
gagtatcgta
gccatctcca
gtgaaagcta
gtcaccaccg
acagaactca
acactgccge
ggatactccg
atctctcegt
tcttacatcg
gaatcgctaa
ttacaaccta
tcgatggttc
ttcgeggagg
catcatcccg
tacatgaaat
cgttacgcetce
gctacgaaat

tcgaggaaca

agacaaaagt
cggatcaaat
gaccagtcgt
ccgtaggagg
gcagtgattg
gctttggtge
ttagattttt
aatccgccac
ggatccgatt
cactacctct
ccggacttet
ccgcgaaaga
aggaaggttt
tattcgaagc
ttatgagcgg
gacaaatcga
tagctcaaaa
ttcgtacatc
cgatagagcg

aggcgattca

ggcggttact
gaaaggaagt
gaatcttgge
cagcgttaag
ggttatggag
tacttctcac
gaacgccgga
aagagccgec
cgagatcctc
ccgtggaacc
caccggcecgt
agcttttgag
agctctegtt
gaatgtccaa
gaaacctgag
agcggeggeg
ggttcacgag
tcctcaatgg
tgaaatcaac

cggtggtaac

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200



ttccaaggaa
gggaagctaa
ccttegaatc
attgctatgg
gttcaatcag
aaaacatctg
tgtcaagctg
gtttctcaag
aggttttgcg
gatgatcctt
cacgctttot
ggagcttttg
gcttatggga
ttgtataggt
tctecegggag
ccgttgatgg
<210> 2

<211>

<212>
<213>

DNA
<400> 2

atggacctcc
acggtgattt
ccgatctteg
tacgctaaga
gtctecctceac
agaacgagaa
gtttacggcg
aaagttgttc
gttaagaaga
atgatgtata

cctettttee

1518

caccaatcgg
tgtttgctca
taactgcttc
cttcttattg
ctgagcaaca
aagctgtgga
ttgatttgag
ttgctaagaa
agaaggactt
gtagcgctac
ccaacggtga
aagaggagct
atggaactgc
tcgtgaggga
aggagtttga

attgtctcaa

tcttgctgga
caaagctccg
gaaactggct
aattcggcga
cggatctaac
acgtcgtgtt
agcattggag
aacagaatcg
atccagattc
acaatatgtt

ttaggcttaa

agtttctatg
attctctgag
gagtaatcca
ttctgagett
taatcaagat
tattcttaag
acatttggag
agtgttaacc
gcttaaggtt
gtacccgttg
gactgagaag
taaggctgtg
gccgattect
agagcttgga
taaggtcttc

ggaatggaac

Arabidopsis thaliana

gaagtcttta
cggcaagaaa
tcaagtcgga
tctecttecte
aaaggaagtg
cgacattttc
gaagatgaga
tgaaggttgg
tgctacgaaa
ccgtatcatg

ggctttgaat

gataacacga
cttgttaatg
agtttggatt
caatacttgg
gtgaactctc
ctaatgtcaa
gagaatctga
actggaatca
gttgatcgtg
atgcagagac
aatgcagtga
cttccaaagg
aaccggatta
acgaagttgt
actgctatgt

ggagctccga

atcgcegtet
ttgaagctac
gatgatctca
ctccgtatgg
ctcctceactce
accgggaaag
agaatcatga
gagtttgaag
ggaatcgtgt
ttcgatagaa

ggtgagagaa

gattggcgat
atttctacaa
atggattcaa
ctaatccagt
ttggtttgat
caacgttcct
gacaaactgt
acggtgagtt
agcaagtgtt
taagacaagt
cttcgatctt
aagttgaagc
aggaatgtag
tgactggaga
gtgaaggtaa

ttccgatttyg

tcgtggeggt
ctccaggtec
accaccgtaa
gtcagcgaaa
aaggcgttga
gtcaagatat
cggttocttt
cagctagtgt
tgaggaaacg
gatttgagag

gtcgattage

tgctgcgatt
caatggactt
aggagcagag
cacaagccat
ctcgtctegt
tgtggggata
gaagaacaca
acatccgtca
cacgtatgtg
tattgttgat
tcaaaagatt
ggctagageg
gtcgtatcceg
aaaggttgtg
acttattgat

ctaa

gattctcgec
tataccaatt
tctegtegat
cctagtegtce
gtttggatcc
ggtgttcact
cttcaccaac
tgttgaagat
tttgcaattg
tgaggatgat

tcagagcettt

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800
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60
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gagtataact
atttgtcaag
aggaagcaaa
cacatccttg
gagaacatca
gagctagtga
ggaccgggtyg
gttaaggaga
catgatgcga
tggtggctag
ttctttgaag
ggtgttggac
attggtagga
actagtgaga
aaaccaagga
<210> 3

<211>

<212>
<213>

DNA

<400> 3
atgtcctcett

ggagagcctg
gaattatcct
gctgttctta
aaacgtgtcg
gggcgtaaga
aaggctttag
ttggatgatt
gctttettet
tacaaatggt
gtgtttggat

gacattcttg

2136

atggagattt
atgtgaaaga
ttgcgagttc
aagctgagca
atgtcgecge
accatcctga
tgcaagtcac
ctctteogtet
agctcgetgg
caaacaaccc
aagaatcgca
gtcgaagctg
tggtccagaa
aaggtggaca

actgttaa

cttcttette
taattgtcte
ctatgcttat
ttggttgcat
agcctcttaa
aagttaccat
gagaagaagc
acgcggctga
tcttagccac
tcaccgaggg
taggaaacag

tcgaacaagg

cattcctatc
tcgaagaatc
taagcctaca
gaagggagaa
gattgagaca
aatccagagt
cgagcctgat
gagaatggcg
ctacgatatc
caacagctgg
cgtggaagcet
tceccogggatt
cttcgagett

attcagcttg

Arabidopsis thaliana

gtcaacctcc
cgacccagcet
agagaatcgt
cgttatgetce
goctttggtt
cttttteggt
taaagcaaga
tgatgatgag
atatggagat
gaatgacaga
acaatatgag

tgcacagcgt

cttagaccat
gctettttea
ggtagtgaag
atcaacgagg
acattgtggt
aagctaagga
cttcacaaac
attcctctec
ccagcagaaa
aagaagcctg
aacggtaatg
atattggcat
cttcctecte

cacatcctta

atgatcgatc
aatgcctceg
caattcgcca
gtttggagga
attaagcctc
acacaaactg
tatgaaaaga
tatgaggaga
ggtgagccta
ggagaatggc
cattttaata

cttgtacaag

tcctcagagg
agaagtactt
gattgaaatg
acaatgttct
ctatcgagtg
acgaactcga
ttccatacct
tcgtgectcea
gcaaaatcct
aagagtttag
acttcaggta
tgcctatttt
caggacagtc

accactccat

tcatggcagce
cttacgagtc
tgattgttac
gatccggttce
gtgaggaaga
gtactgctga
ccagattcaa
aattgaagaa
ccgacaatge
ttaagaactt
aggttgccaa

ttggtettygg

ctatttgaag
tgttgatgag
tgccattgat
ttacatcgtc
gggaattgca
cacagttctt
tcaagctgtg
catgaacctc
tgttaatget
accagagagg
tgtgccattt
ggggatcacc
taaagtggat

aatcgttatg

aatcatcaaa
cgtagctget
cacttccatt
tgggaattca
gattgatgat
aggttttgca
aatcgttgat
agaggatgtg
agcgagattc
gaagtatgga
agttgtagat

agatgatgac

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1518

60

120

180

240

300

360

420

480

540

600

660

720



cagtgtattg
atactgaggg
tacagagttt
gggaatggtt
agggagcttc
ggaagtggac
gaaactgtag
cacgctgaaa
tgcaacttga
gctttagttg
cttgcttcac
ctacttgagg
ggagttgctc
gaaactagaa
cataagggag
tgttcctegg
gtaccgatca
gaaagactag
tgcagaaacc
ggtgctctcg
cagcacaaga
ttatatgttt
atagctcaag
caaacgagtg
<210> 4

<211> 1671
<212> DNA
<213>

<400> 4

aagatgactt
aagaagggga
ctattcacga
acactgtgtt
atactcccga
ttacgtatga
atgaagctct
aagaagacgg
gaacagcgct
cgttggetge
ctgctggaaa
tgatggccga
caaggttgca
ttcacgtcac
tgtgttccac
cgccgatatt
tcatgatcgg
cgttggtaga
gtagaatgga
cagagctaag
tgatggacaa
gtggtgacgc
aacaggggtc

gaagatatct

taccgcttgg
tacagctgtt
ctctgaagat
tgatgctcaa
gtctgatcgt
aactggagat
tagattgctg
cacaccaatc
tacacgatat
tcatgcatct
ggatgaatat
gtttcocttea
gcctaggttce
atgtgcactg
ttggatgaag
tgttaggcaa
tccagggact
atctggtgtt
tttcatctac
tgtcgecttce
ggcttctgat
caaaggcatg
aatggattca

tagagatgta

Arabidopsis thaliana

cgagaagcat
gccacaccat
gccaaattca
catccttaca
tottgtatcce
catgttggtg
gatatgtcac
agcagctcac
gcatgtettt
gatcctaccg
tcaaagtggg
gccaagccac
tattcgatat
gtttatgaga
aatgctgtge
tccaacttca
ggattagctc
gaacttgggc
gaggaagagc
tctcogtgaag
atctggaata
gcaagagatg
actaaagcag

tggtaa

tgtggcccga
acactgcagc
atgatataaa
aagcaaatgt
atttggaatt
tactttgtga
ctgatactta
tgcctectec
tgagttctcc
aagcagaacg
tagtagagag
cacttggtgt
catcatcgec
aaatgccaac
cttacgagaa
agcttccttce
cattcagagg
catcagtttt
tccagegatt
gacccaccaa
tgatctctca
ttcacagatc

agggcttcgt

gcttgataca
tgtgttagaa
catggcaaat
cgctgttaaa
tgacattgct
taacttaagt
tttctcactt
cttcccacct
aaagaagtct
attaaaacac
tcaaagaagt
cttetteget
caagattgct
tggcaggatt
gagtgaaaac
tgattctaag
attccttcag
gttctttgga
tgttgagagt
agaatacgta
aggagcttat
tctccacaca

gaagaatctg

atgacgacac aagatgtgat agtcaatgat cagaatgatc agaaacagtg tagtaatgac

gtcattttcec gatcgagatt gecctgatata tacatcccta accacctcec actccacgac

tacatcttcg aaaatatctc agagttcgcce gctaagccat gcttgatcaa cggtceccacc

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2136

60

120

180



ggcgaagtat
cataacctcg
gtagtcctca
ttcttecactce
actcaatccc
accaccgact
gaagaaccac
cctttcetceat
gtcacgagcg
gacgtgatcc
tgtagtctca
ttagagcaga
gctatcgcga
tctggagcag
gccaagcettg
gggtttgcta
gccgagatga
gaaatatgca
gcatcgacga
gacgacgagc
gtggctccag
gtcgtcgeca
aaagattcaa
tataagagaa
atattgagga
<210> 5

<211> 1182
<212> DNA
<213> arti

<220>
<223>

<400> 5

Arabidopsis,

acacctacgc
gcgtgaagca
cttteocttge
cggcggagat
gttacgtcga
ccgacgcecat
gagtggactc
ccggcacgac
tggcgcagca
toctgtgtett
gagttggtge
tacaaaggtg
agtcgccgga
ctcctettgg
gtcagggcta
aagagccgtt
agatacttga
tccgtggcaa
tcgataaaga
ttttcattgt
ctgagctaga
tgaaggaaga
atatatccga
tcaacaaagt

aggatctaag

ficial

cgatgtccac
acacgacgtt
cgcctectte
ttctaaacaa
taaaatcaag
ccccgaaaac
aataccggag
gggtctcccc
agtcgacggc
gcctatgttce
cacgatcttg
taaagtcacg
gacggagaag
taaggagctt
tgggatgaca
tccagtgaag
tccagacaca
ccaaatcatg
tggttggett
ggatagattg
gtctctectce
agatgctggt
agatgaaatc
gttcttcact

agcaagacta

gtaacatctc
gtaatgatcc
atcggcgcaa
gccaaagcct
aacctccaaa
tgccteogtt
aagatttcge
aaaggagtga
gagaatccga
catatatacg
ataatgccta
gtggctatgg
tatgatctga
gaagatgcta
gaagcaggtc
tcaggagcat
ggagattctt
aaaggctatc
cacactggag
aaagaactca
ataggtcatc
gaggttcctg
aagcaattcg
gactctattc

gcaaatggat

ggaaactcgc
tccteecgaa
tcaccacctc
ccgeggegaa
acgacggcgt
tctccgagtt
cagaagacgt
tgctaacaca
atctttactt
ctctcaactc
agttcgaaat
tcgtgecacc
gctcggttag
ttagtgctaa
cggtgctage
gtggtacggt
tgcctaggaa
tcaatgaccc
acgtcggatt
tcaagtacaa
cagaaatcaa
ttgcgtttgt
tgtcaaaaca
ctaaagctcc

taatgaacta

cgcecggtett
ctctecctgaa
cgcgaacccg
actcatcgtc
tttgatcgte
aactcagtcc
cgtggegett
caaaggtcta
caacagagac
catcatgctc
cactctcttg
gatcgtttta
gatggttaag
gtttcctaac
aatgtcgtta
ggtgaggaac
caaacccgge
cttggccacg
tatcgatgat
aggatttcaa
tgatgttget
ggtgagatcg
ggttgtgttt
atcagggaag

g

codon optimised for Saccharomyces cerevisiae

atggcatccg tagaggagtt cagaaatgca cagagggcaa aaggtccagc aaccatattg

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1671

60



gctattggaa
ttcagagtaa
gataaatcta
ccaaatatag
gaggtaccta
aaatctaaga
gattataaac
catcaaggtt
aacgccggtyg
ccatcagaag
gcecgtaattg
tctgetgete
gttggtttga
aaatgcttaa
attgctcatc
aagaaaaagt
tgcgttttat
accggagaag
acagtggtogt
<210> 6

<211> 39

<212>
<213>

<220>
<223>

<400> 6

DNA
artificial

cagccacccc
ctaaaagtga
tgataaagaa
gtgcatatat
gactaggtag
ttacacattt
tagcaaacct
gttacgccgg
ctagggtttt
atgctctaga
taggcagcga
aaacttttat
cttttcattt
ctcaagcctt
caggtggtcc
tggaagctac
tcattctaga
gtttagattg

tacactctgt

primer

tgatcactgt
acatatgaca
aagatacata
ggcaccatct
agacgcagcc
ggttttctgt
attgggatta
aggtacagtg
agtcgtctge
cagtttggtc
tcctgatgtg
tccaaattcc
gtggcctaat
tgacccattg
agcaatttta
aagacacgtt
tgagatgagg
gggtgttcta

tccaactgte

gtttatcaat
gaacttaaga
catctaactg
ttgaatatta
ttgaaagctt
acaacttccg
gagacctctg
cttagaactg
agtgaaatca
ggacaagcat
tccattgaaa
gccggtgeca
gtcccaacct
ggcataagcg
gacgcagtgg
ctatcagagt
aagaagtctt
tttggttteg

actaactaat

cggaattccg tacgtaatgg atcaaatcga agcaatgtt

<210> 7

<211> 29

<212> DNA

<213> artificial
<220>

<223> primer

<400> 7

ctgattacge
aaaagtttaa
aagaaatgtt
gacaagaaat
taaaggaatg
gtgtcgaaat
ttagaagagt
ctaaggattt
ctgtcgtaac
tgtttggcga
gaccactatt
tagcaggaaa
taatttcaga
actggaactc
aggcaaaact
atggcaacat
taaagggtga

gtcctggett

ga

tgattactat
tagaatttgt
agaggaacat
cataacagcc
gggacaacca
gccaggtget
tatgttgtat
ggcagaaaat
tttcagaggt
tggatcttcc
tcaattagtt
cttgagagaa
aaacatcgaa
attgttttgg
aaacttagag
gagctctgec
aaaagccaca

aacaattgag

120

180

240

300

360

420
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600
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780
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900
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1080

1140

1182

39



cgactagttt agcaaatcgg aatcggagc

<210> 8
<211> 43
<212> DNA

<213> artificial

<220>
<223> primer

<400> 8
cgctcgagge ggccgctaaa atatggacct cctcttgetg gag

<210> 9
<211> 58
<212> DNA

<213> artificial

<220>
<223> primer

<400> 9

agtagatgga gtagatggag tagatggagt agatggacag ttccttggtt tcataacg

<210> 10
<211> 55
<212> DNA

<213> artificial

<220>
<223> primer

<400> 10

ccatctactc catctactcc atctactcca tctactagga gatccggttc tggga

<210> 11
<211> 37
<212> DNA

<213> artificial

<220>
<223> primer

<400> 11
cgggtaccat ttaccataca tctctaagat atcttcec

<210> 12
<211> 40
<212> DNA

<213> artificial

<220>
<223> primer

<400> 12
gcgaattctt atgacgacac aagatgtgat agtcaatgat

29

43

58

55

37

40



<210> 13

<211> 41

<212> DNA

<213> artificial

<220>
<223> primer

<400> 13
gcactagtat cctagttcat taatccattt gctagtcttg c

<210> 14
<211> 39
<212> DNA

<213> artificial

<220>
<223> primer

<400> 14
cggaattccg tacgtaatgg atcaaatcga agcaatgtt

<210> 15
<211> 29
<212> DNA

<213> artificial

<220>
<223> primer

<400> 15
cgactagttt agcaaatcgg aatcggagc

<210> 16
<211> 43
<212> DNA

<213> artificial

<220>
<223> primer

<400> 16
cgctcgagge ggccgctaaa atatggacct cctettgetg gag

<210> 17
<211> 58
<212> DNA

<213> artificial

<220>
<223> primer

<400> 17
agtagatgga gtagatggag tagatggagt agatggacag ttccttggtt

41

39

29

43

tcataacg 58



<210> 18

<211> 55

<212> DNA

<213> artificial

<220>
<223> primer

<400> 18
ccatctactc catctactcc atctactcca tctactagga gatccggttc tggga

<210> 19
<211> 37
<212> DNA

<213> artificial

<220>
<223> primer

<400> 19
cgggtaccat ttaccataca tctctaagat atcttcec

<210> 20
<211> 43
<212> DNA

<213> artificial

<220>
<223> primer

<400> 20
cgctcgagge ggccgctaaa atatggacct cctettgetg gag

<210> 21
<211> 37
<212> DNA

<213> artificial

<220>
<223> primer

<400> 21
cgggtaccat ttaccataca tctctaagat atcttcec

<210> 22
<211> 41
<212> DNA

<213> artificial

<220>
<223> primer

<400> 22
gcgagctcag tttatcatta tcaatactcg ccatttcaaa g

55

37

43

37

41



<210> 23

<211> 46

<212> DNA

<213> artificial

<220>
<223> primer

<400> 23
cgtctagaat ccgtcgaaac taagttctgg tgttttaaaa ctaaaa

<210> 24
<211> 44
<212> DNA

<213> artificial

<220>
<223> primer

<400> 24
gcgagctcat agcttcaaaa tgtttctact ccttttttac tett

<210> 25
<211> 45
<212> DNA

<213> artificial

<220>
<223> primer

<400> 25
cgtctagaaa acttagatta gattgctatg ctttctttet aatga

<210> 26
<211> 50
<212> DNA

<213> artificial

<220>
<223> primer

<400> 26
ttgcgtattg ggecgcetcectte cgagectcagt ttatcattat caatactcge

<210> 27
<211> 35
<212> DNA

<213> artificial

<220>
<223> primer

<400> 27
atggatcctc tagaatccgt cgaaactaag ttctg

<210> 28

46

44

45

50

35



<211>
<212>
<213>

<220>
<223>

<400>

atgaattctc tagaaaactt agattagatt gctatgettt ¢

<210>
<211>
<212>
<213>

<220>
<223>

<400>

tgataatgat aaactgagct cggaagagcg cccaatacgc aaac

<210>
<211>
<212>
<213>

<220>
<223>

<400>

atgaattctc tagaaaactt agattagatt gctatgettt ¢

<210>
<211>
<212>
<213>

<220>
<223>

<400>

41

DNA
artificial
primer

28

29

44

DNA
artificial

primer

29

30

41

DNA
artificial

primer

30

31

35

DNA
artificial

primer

31

atggatcctc tagaatccgt cgaaactaag ttctg

<210>
<211>
<212>
<213>

<220>
<223>

<400>

32

41

DNA
artificial

primer

32

gcegtacgte tagaaaactt agattagatt gctatgettt

<210>
<211>

33
38

41

44

41

35

41



<212> DNA

<213> artificial
<220>

<223> primer
<400> 33

attgcggceg ctctagaatc cgtcgaaact aagttctg

<210> 34
<211>
<212>
<213>

DNA
<220>
<223>

<400> 34
atgaattctc

aaaaaaagtt
tattaactta
caagaaaaag
ggcggtetcet
agaaagaggyg
ggagtccgag
ccagcttttyg
tgttteoctgt
taaagtgtaa
cactgcecge
gcgcggggag
tactcgccat
agtcaaaaaa
gttacacaga
taaatataat
aaaatattgt
gagaacaggyg
cctggagtaa
caccttctat

cagttcectyg

1373

artificial

fused promoters

tagaaaactt
gtaatagaac
aatatcaatg
aaacgtgata
tttttetttt
gaaatttagt
aaaatctgga
ttccctttag
gtgaaattgt
agcctggggt
tttccagtcg
aggcggtttyg
ttcaaagaat
ttagceotttt
atatataaca
ggagcccget
tttcttecacc
gcacaaacag
atgatgacac
taccttctge

aaattattcc

agattagatt
aagaaaaatg
ggaggtcatc
aaaattttta
ccaaaccttt
atgctgtget
agagtaaaaa
tgagggttaa
tatccgctca
gcctaatgag
ggaaacctgt
cgtattggge
acgtaaataa
aattctgctg
tcgtaggtgt
ttttaagctg
aaccatcagt
gcaaaaaacg
aaggcaattg
tctcteotgat

cctacttgac

gctatgettt
aaactgaaac
gaaagagaaa
ttgcettttt
agtacgggta
tgggtgtttt
aggagtagaa
ttgcgegett
caattccaca
tgaggtaact
cgtgccaget
gctcttecga
ttaatagtag
taacccgtac
ctgggtgaac
gcatccagaa
tcataggtcc
ggcacaacct
acccacgcat
ttggaaaaag

taataagtat

ctttctaatg
ttgagaaatt
aaaatcaaaa
cgacgaagaa
attaacgaca
gaagtggtac
acattttgaa
ggcgtaatca
caacatagga
cacattaatt
gcattaatga
gctcagttta
tgattttecct
atgcccaaaa
agtttattcc
aaaaaaagaa
attctcttag
caatggagtg
gtatctatct
ctgaaaaaaa

ataaagacgg

agcaagaagt
gaagaccgtt
aaaaaatttt
aaagaaacga
ccctagagga
ggcgatgcge
gctatgagcet
tggtcatagc
gccggaagea
gcgttgeget
atcggccaac
tcattatcaa
aactttattt
tagggggcgg
tggcatccac
tcccageacc
cgcaactaca
atgcaacctg
cattttctta
aggttgaaac

taggtattga

38

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260



ttgtaattct gtaaatctat ttcttaaact tcttaaattc tacttttata gttagtcttt

tttttagttt taaaacacca gaacttagtt tcgacggatt ctagaggatc cat

<210>
<211>
<212>
<213>

35
3819
DNA
arti

<220>

<223> fusi

<400> 35
atggaacaga

tcacttattg
aagaaactaa
gtgggcgatg
ttcottgetta
gaggtcttat
attttcactg
atgagaagaa
ggttgggagt
acaaagggta
attatgtttg
ttgaatggtg
ccaatcttaa
aggatcgctc
cccacaggtt
ggtgaaatta
gaaacaacct
caatctaaac
cctgatttge
atggctattc
gatattccag
agttggaaaa
gaagccaacg

ggaataatac

ficial

on gene

agttgatttc
ctgtatttgt
aactacctcc
atttgaatca
gaatgggtca
taacgcaagg
gtaaaggtca
tcatgaccgt
ttgaggcagc
tagtactaag
acagaagatt
aaagatcgag
gaccattttt
ttttcaagaa
cggaaggttt
acgaagataa
tatggtcaat
tgagaaacga
ataagttacc
ctcttetagt
cagaaagtaa
agcctgaaga
gaaatgactt

tagccttacce

cgaagaagac
ggcagttatt
tggtcccatc
cagaaatttg
aaggaatttg
cgttgagttt
agatatggtt
accattcttt
ttccgtagtg
aaaaagacta
tgaaagtgaa
attggctcaa
gagaggctat
gtactttgtg
aaaatgtgca
tgttttgtac
agaatggggt
gctagatacc
ctacttgcaa
tcctcatatg
gattttagta
attcagacct
cagatatgta

aatattgggt

ctcgagatgg
ctagccacgg
cccataccaa
gtagactatg
gtagtggtta
ggctccagaa
tttacagttt
actaacaagg
gaagacgtaa
caattgatga
gatgaccctt
agtttcgaat
ttgaaaattt
gacgagagaa
attgatcata
attgtagaaa
attgctgaat
gttttaggtc
gctgtggtta
aacctacatg
aatgcatggt
gaaagattct
ccttttggeg

atcacaattg

atttgttatt
ttatttctaa
tttttggtaa
ctaagaagtt
gctcacctga
ctagaaatgt
acggtgagca
ttgttcaaca
agaaaaatcc
tgtacaacaa
tgttcctgag
ataattacgg
gccaagacgt
agcaaatagc
ttttagaagc
atatcaatgt
tggtgaatca
caggtgtcca
aagaaacctt
atgctaaact
ggttggccaa
tcgaagagga
ttggcagaag

gtaggatggt

gctggaaaag
attaagaggt
ttggttgcaa
cggtgacctt
tttgactaag
tgtgtttgat
ctggagaaaa
aaatagagaa
agattcggec
tatgttcaga
acttaaggct
tgactttatt
caaggatagg
ttcttccaag
tgaacaaaaa
ggctgcaata
cccagaaata
agttacagaa
gagattgaga
ggccggttat
caatccaaac
atctcatgtt
atcgtgtcca

tcaaaatttt

1320

1373

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440



gagttgctac
tcattgcata
tcagttccag
ctaaagccat
actatattct
gaagcaaaag
gccgatgatg
gccacctacg
gaaggtaatg
aacagacagt
caaggtgctc
gactttactg
ggtgacactg
catgattcag
gtttttgacg
ccagaaagtg
tacgaaacag
gctttgaggt
gacggaactc
gccctaacta
gcagcccacg
ggtaaagatg
gctgagtttce
ttgcagccta
gtgacatgtg
tctacctgga
attttcgtaa
atcggtccag
gtggagagtg

atggacttta

caccacccgg
ttttgaatca
ctcttteagt
tagttatcaa
tcggcaccca
ctagatatga
acgaatacga
gcgacggtga
acagaggaga
acgagcattt
aaaggttagt
cttggagaga
ctgttgctac
aagacgccaa
cacaacatcc
acaggtcatg
gtgaccatgt
tattggatat
caatatcaag
gatatgcttg
catccgatcc
aatacagtaa
caagtgctaa
gattttattc
ctctggtcta
tgaaaaatgc
gacaatctaa
gtactggttt
gagttgaatt

tctacgaaga

acaatcgaaa
ttccattata
taggaggagc
acctagagaa
aacaggtaca
aaagacgaga
agaaaaattg
accaacagat
atggctgaag
taataaggtc
gcaggtggge
agccttgtgg
cccctacact
attcaatgat
atacaaagct
tatacatttg
cggagtactt
gtcaccagat
ctcgettecc
tttactgtct
taccgaagct
gtgggtagtyg
acctcctctg
catatcctca
cgaaaagatg
tgtaccctat
tttcaagtta
ggccccatte
gggtccttca

agaattgcag

gtcgatactt
gtcatgaaac
ggttcgggea
gaggaaattg
gctgaaggtt
ttcaaaattg
aagaaagaag
aatgccgcaa
aatttgaaat
gctaaggttg
ttgggtgacg
cctgaattag
gcagcagtcc
attaacatgg
aatgttgctg
gaatttgata
tgcgataatt
acttacttct
cctccattec
tctccaaaga
gagagattaa
gagagccaaa
ggtgtatttt
tctccaaaaa
ccaacaggta
gaaaaatccg
ccaagcgatt
agaggcttct
gttttattct

agatttgttg

cagagaaagg
ccagaaattg
attcaaagag
acgatggaag
ttgctaaggce
tcgatctgga
atgtcgcatt
ggttttacaa
atggtgtgtt
tagatgatat
atgatcaatg
atactatcct
tagaatatag
ccaacggtaa
ttaaaaggga
tcgctggtag
tgtcagaaac
cattgcatge
ctccctgtaa
aaagtgcttt
agcatttggc
gatcgetttt
tcgetggtgt
ttgccgaaac
ggattcacaa
aaaattgttc
ctaaagtacc
tgcaagaaag
ttggttgtag

aaagtggtgc

aggacaattc
tccagctcaa
ggttgaacca
gaagaaagtc
tctaggagaa
tgactatgcc
tttcttectt
gtggtttact
cggecttggt
acttgttgaa
tattgaagat
tagagaagaa
agtctcaatc
cggttacacc
acttcacacc
tggtttgact
tgttgatgaa
agaaaaagaa
cttaagaaca
ggttgcattg
ttcaccagcec
agaagtgatg
ggccccaaga
cagaattcac
gggtgtetgt
tagtgcacca
cattattatg
attggcttta
aaacagaaga

attggccgaa

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940

3000

3060

3120

3180

3240



ttgagtgttg
gacaaggctt
gacgctaaag
ggtagcatgg
tatctgagag
agttaccaag
aaagtttacg

gatttgggtyg

ttgagactac

gtggaaaagg

<210> 36
<211>
<212>
<213>

DNA
<220>
<223>

<400> 36
atggaccaaa

acaaaaactc
catctggatg
ggcgagacat
gtagaacttg
agtatgaaca
agaagaacta
attttcggta
atgcttgtta
gaggccatca
ataactgcca
cctaattcaa
aaagctggta
aatggcaccg
gcagttttgg

tttactgatc

2154

cattcagcag
ctgatatctg
gaatggctag
attcaacaaa
atgtatggcc
aagttgccga
atgtttctca
gacaagatgc
tgaaaggttt

tatctacctc

artificial

ttgaagcaat
ttgcagatcc
aagttaagaa
tgacgatagg
cagaaacaag
agggcacaga
aaaatggcac
atacaaagga
gggtgaacac
cttcactatt
gcggtgattt
aggccactgg
tttcaactgg
ctgtcggcag
ccgaagtttt

acttgaccca

ggaaggtcca
gaatatgatt
agatgttcat
agcagagggc
atcaccaact
acacaatggc
attcaaagat
tacagaaagc
atacattggt

tgaaaaccaa

gctatgcggt
tttgaattgg
gatggttgag
acaggtagct
tagagccgga
ttcctatgge
tgctttgcaa
aacttgccat
tttgttgcaa
gaaccacaac
ggttccectt
tccagacgga
tttctttgat
cggtatggea
gtccgcaatt

caggttaaaa

accaaagaat
tcccaaggtyg
agatcactgc
tttgtaaaga
gctcaatcag
ccagaaaatt
gaacatccag
tttgtcgata
gacgttgaca

agtaaataa

Arabidopsis thaliana codon optimised

ggtggtgaaa
ggtctggeag
gaatacagaa
gctatttcga
gttaaggctt
gttaccacag
acagaactga
acattacccc
ggttactctg
atttctcctt
tcatatatcg
gaatccttaa
ttgcaaccca
tccatggtgt
tttgccgaag

catcacccag

acgttcaaca
cttatttgta
atacaatcgc
atcttcagac
ttctagttece
tctggattat
gtggtgatga
tcggteattce

agaccagtga

caagatgatg
tgtttgtggt
acaagaacaa
aagcggtaga
taaagtttac
catcgatgac
aattataatg
tgacgaagca

gcgegtttet

3300

3360

3420

3480

3540

3600

3660

3720

3780

3819

for Saccharomyces cerevisiae

agaccaaggt
ctgaccagat
gaccagtcgt
ccgttggegg
catcagattg
gctttggtge
tcagattcct
aatcggcaac
gaataaggtt
cgttgeectt
caggcttatt
ccgctaagga
aggaaggttt
tgtttgaagc
tcatgagtgg

gacaaattga

ggccgtaacg
gaaaggtagc
aaatctaggc
ttcagtgaag
ggtcatggaa
tacctctcat
taacgccggt
aagagctgct
tgaaattctt
aagaggaaca
aacgggaaga
agcatttgag
agccctggtyg
taacgtacaa
aaaacctgag

agcagcagct

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960



atcatggagc
atggaccctt
cttggcectce
tctgttaacg
ttccagggta
ggcaaattaa
ccttegaatc
atagcaatgg
gtacaatcag
aaaacaagcg
tgccaggecg
gtatcacagg
agattctgtg
gacgatccat
cacgctttat
ggtgcctttg
gcatacggaa
ttgtacagat
agcccaggtg
ccacttatgg
<210> 37

<211>

<212>
<213>

DNA
<220>
<223>

<400> 37
atggaacaga

tcacttattg
aagaaactaa
gtgggcgatg

ttcttgetta

3819

acattttgga
tgcaaaaacc
aaattgaagt
ataatccact
cacccatagg
tgtttgccca
tgaccgcatc
caagctattg
ccgaacaaca
aggccgttga
tagatttgag
ttgcaaaaaa
aaaaagattt
gtagcgctac
ccaatggtga
aagaagaact
atggtactge
tcgttagaga
aagaatttga

attgcttgaa

artificial

agttgattte
ctgtatttgt
aactacctcc
atttgaatca

gaatgggtca

cggctctage
caaacaagat
aattagacaa
tattgatgtg
agtcagtatg
attttctgaa
ttctaaccct
ttcagagctg
caatcaggat
tatccttaaa
acacttggaa
ggttctaact
attaaaagtt
ttatccattg
aactgagaaa
gaaggcagtt
ccctatacca
agagttggga
caaggtattc

agagtggaat

fused gene fragment

cgaagaagac
ggcagttatt
tggtcccatc
cagaaatttg

aaggaatttg

tacatgaagt
agatatgctt
gctacaaagt
tcgaggaata
gataatacca
ttggtcaatg
agtcttgatt
caatatctag
gttaattctt
ttaatgtcca
gagaatttga
acaggtatca
gtagatagag
atgcagagat
aatgccgtta
ttaccaaagg
aatagaatca
accaaattac
acagctatgt

ggtgcaccta

ctcgagatgg
ctagccacgg
cccataccaa
gtagactatg

gtagtggtta

tagcccagaa
taaggacatc
ctatagaaag
aggcaataca
ggcttgccat
acttctacaa
atggtttcaa
ccaacccagt
tgggcctgat
caacattttt
gacagacagt
atggtgaatt
aacaagtatt
tgagacaagt
cttcaatatt
aagtcgaagc
aagagtgtag
taactggtga
gcgagggaaa

ttccaatctg

atttgttatt
ttatttctaa
tttttggtaa
ctaagaagtt

gctcacctga

ggttcatgaa
cccacaatgg
agagatcaac
tggaggcaat
agccgcaatt
taacggtttg
aggtgctgag
aacctctcat
ttcatcaaga
agtgggtata
gaaaaatacc
gcacccatca
tacttacgtt
tattgtagat
ccaaaagata
tgctagagcec
gtcgtaccct
aaaagtcgtt
gttgatagat

ctaa

gctggaaaag
attaagaggt
ttggttgcaa
cggtgacctt

tttgactaag

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2154

60

120

180

240

300



gaggtcttat
attttcactg
atgagaagaa
ggttgggagt
acaaagggta
attatgtttg
ttgaatggtg
ccaatcttaa
aggatcgctc
cccacaggtt
ggtgaaatta
gaaacaacct
caatctaaac
cctgatttge
atggctattc
gatattccag
agttggaaaa
gaagccaacg
ggaataatac
gagttgctac
tcattgcata
tcagttccag
ggcccagaaa
gatgaacatc
agctttgtcg
ggtgacgttyg
caaagtaaac
tcaaagaggg
gatggaagga
gctaaggctc

gatctggatg

taacgcaagg
gtaaaggtca
tcatgaccgt
ttgaggcagc
tagtactaag
acagaagatt
aaagatcgag
gaccattttt
ttttcaagaa
cggaaggttt
acgaagataa
tatggtcaat
tgagaaacga
ataagttacc
ctcttetagt
cagaaagtaa
agcctgaaga
gaaatgactt
tagccttacc
caccacccgg
ttttgaatca
ctcttteagt
atttctggat
caggtggtga
atatcggtca
acaagaccag
catcaccaac
ttgaaccact
agaaagtcac
taggagaaga

actatgccge

cgttgagttt
agatatggtt
accattcttt
ttccgtagtg
aaaaagacta
tgaaagtgaa
attggctcaa
gagaggctat
gtactttgtg
aaaatgtgca
tgttttgtac
agaatggggt
gctagatacc
ctacttgcaa
tcctcatatg
gattttagta
attcagacct
cagatatgta
aatattgggt
acaatcgaaa
ttccattata
tcctaaagtt
tatcatcgat
tgaaattata
ttctgacgaa
tgagcgegtt
tgctcaatca
aaagccatta
tatattcttc
agcaaaagct

cgatgatgac

ggctccagaa
tttacagttt
actaacaagg
gaagacgtaa
caattgatga
gatgaccctt
agtttcgaat
ttgaaaattt
gacgagagaa
attgatcata
attgtagaaa
attgctgaat
gttttaggtc
gctgtggtta
aacctacatg
aatgcatggt
gaaagattct
ccttttggeg
atcacaattg
gtcgatactt
gtcatgaaac
tacagttacc
gacaaagttt
atggatttgg
gcattgagac
tctgtggaaa
gttctagtta
gttatcaaac
ggcacccaaa
agatatgaaa

gaatacgaag

ctagaaatgt
acggtgagca
ttgttcaaca
agaaaaatcc
tgtacaacaa
tgttcctgag
ataattacgg
gccaagacgt
agcaaatagc
ttttagaagc
atatcaatgt
tggtgaatca
caggtgtcca
aagaaacctt
atgctaaact
ggttggccaa
tcgaagagga
ttggcagaag
gtaggatggt
cagagaaagg
ccagaaattg
aagaagttgc
acgatgtttc
gtggacaaga
tactgaaagg
aggtatctac
ggaggagcgg
ctagagaaga
caggtacagc
agacgagatt

aaaaattgaa

tgtgtttgat
ctggagaaaa
aaatagagaa
agattcggec
tatgttcaga
acttaaggct
tgactttatt
caaggatagg
ttcttccaag
tgaacaaaaa
ggctgcaata
cccagaaata
agttacagaa
gagattgaga
ggccggttat
caatccaaac
atctcatgtt
atcgtgtcca
tcaaaatttt
aggacaattc
tccagctcaa
cgaacacaat
tcaattcaaa
tgctacagaa
tttatacatt
ctctgaaaac
ttcgggcaat
ggaaattgac
tgaaggtttt
caaaattgtc

gaaagaagat

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160



gtcgeatttt
ttttacaagt
ggtgtgttcg
gatgatatac
gatcaatgta
actatcctta
gaatatagag
aacggtaacg
aaaagggaac
gctggtagtg
tcagaaactg
ttgcatgcag
ccectgtaact
agtgctttgg
catttggett
tcgettttag
gctggtgtgg
gccgaaacca
attcacaagg
aattgttcta
aaagtaccca
caagaaagat
ggttgtagaa
agtggtgcat
gttcaacaca
tatttgtatg
acaatcgcac
cttcagacaa
<210>

<211>
<212>

38
1518
DNA

tottecottge
ggtttactga
gccttggtaa
ttgttgaaca
ttgaagatga
gagaagaagg
tctcaatcca
gttacaccgt
ttcacacccc
gtttgactta
ttgatgaagc
aaaaagaaga
taagaacagc
ttgcattggce
caccagccgg
aagtgatggc
ccccaagatt
gaattcacgt
gtgtctgtte
gtgcaccaat
ttattatgat
tggctttagt
acagaagaat
tggccgaatt
agatgatgga
tttgtggtga
aagaacaagg

gcggtagata

cacctacggc
aggtaatgac
cagacagtac
aggtgctcaa
ctttactget
tgacactgct
tgattcagaa
ttttgacgca
agaaagtgac
cgaaacaggt
tttgaggtta
cggaactcca
cctaactaga
agcccacgca
taaagatgaa
tgagtttcca
gcagcctaga
gacatgtgct
tacctggatg
tttcgtaaga
cggtccaggt
ggagagtgga
ggactttatc
gagtgttgca
caaggcttct
cgctaaagga
tagcatggat

tctgagagat

gacggtgaac
agaggagaat
gagcatttta
aggttagtge
tggagagaag
gttgctaccc
gacgccaaat
caacatccat
aggtcatgta
gaccatgtcg
ttggatatgt
atatcaagct
tatgcttgtt
tccgatccta
tacagtaagt
agtgctaaac
ttttattcca
ctggtctacg
aaaaatgctg
caatctaatt
actggtttgg
gttgaattgg
tacgaagaag
ttcagcaggg
gatatctgga
atggctagag
tcaacaaaag

gtatggtaa

caacagataa
ggctgaagaa
ataaggtcge
aggtgggcett
ccttgtggec
cctacactge
tcaatgatat
acaaagctaa
tacatttgga
gagtactttg
caccagatac
cgctteecec
tactgtctte
ccgaagctga
gggtagtgga
ctcectetggg
tatcctcatc
aaaagatgcc
taccctatga
tcaagttacc
ccccattcag
gtccttcagt
aattgcagag
aaggtccaac
atatgatttc
atgttcatag

cagagggctt

tgccgcaagg
tttgaaatat
taaggttgta
gggtgacgat
tgaattagat
agcagtccta
taacatggcc
tgttgetgtt
atttgatatc
cgataatttg
ttacttctca
tccattcect
tccaaagaaa
gagattaaag
gagccaaaga
tgtatttttc
tccaaaaatt
aacaggtagg
aaaatccgaa
aagcgattct
aggcttcttg
tttattecttt
atttgttgaa
caaagaatac
ccaaggtgcet
atcactgcat

tgtaaagaat

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940

3000

3060

3120

3180

3240

3300

3360

3420

3480

3540

3600

3660

3720

3780

3819



<213> arti

<220>
<223>

<400> 38
atggatttgt

acggttattt
ccaatttttg
tatgctaaga
gttagctcac
agaactagaa
gtttacggtg
aaggttgttc
gtaaagaaaa
atgatgtaca
cetttgttece
gaatataatt
atttgccaag
agaaagcaaa
catattttag
gaaaatatca
gaattggtga
ggtccaggtyg
gttaaagaaa
catgatgcta
tggtggttgg
ttcttcgaag
ggcgttggea
attggtagga
acttcagaga
aaacccagaa

<210>
<211>

39
2136

ficial

tattgctgga
ctaaattaag
gtaattggtt
agttcggtga
ctgatttgac
atgttgtgtt
agcactggag
aacaaaatag
atccagattc
acaatatgtt
tgagacttaa
acggtgactt
acgtcaagga
tagcttette
aagctgaaca
atgtggctge
atcacccaga
tccaagttac
ccttgagatt
aactggccgg
ccaacaatcc
aggaatctca
gaagatcgtg
tggttcaaaa
aaggaggaca

attgttaa

aaagtcactt
aggtaagaaa
gcaagtgggce
cottttettg
taaggaggtc
tgatattttec
aaaaatgaga
agaaggttgg
ggccacaaag
cagaattatg
ggctttgaat
tattccaatc
taggaggatc
caagcccaca
aaaaggtgaa
aatagaaaca
aatacaatct
agaacctgat
gagaatggct
ttatgatatt
aaacagttgg
tgttgaagcc
tccaggaata
ttttgagttg

attctcattg

attgctgtat
ctaaaactac
gatgatttga
cttagaatgg
ttattaacgc
actggtaaag
agaatcatga
gagtttgagg
ggtatagtac
tttgacagaa
ggtgaaagat
ttaagaccat
gctettttea
ggttcggaag
attaacgaag
accttatggt
aaactgagaa
ttgcataagt
attcctcttce
ccagcagaaa
aaaaagcctg
aacggaaatg
atactagcct
ctaccaccac

catattttga

ttgtggcagt
ctcectggtec
atcacagaaa
gtcaaaggaa
aaggcgttga
gtcaagatat
ccgtaccatt
cagcttcegt
taagaaaaag
gatttgaaag
cgagattgge
ttttgagagg
agaagtactt
gtttaaaatg
ataatgtttt
caatagaatg
acgagctaga
taccctactt
tagttcctca
gtaagatttt
aagaattcag
acttcagata
taccaatatt
ccggacaatc

atcattccat

Arabidopsis thaliana optimised for Saccharomyces cerevisiae

tattctagec
catccccata
tttggtagac
tttggtagtg
gtttggctcc
ggtttttaca
ctttactaac
agtggaagac
actacaattg
tgaagatgac
tcaaagtttc
ctatttgaaa
tgtggacgag
tgcaattgat
gtacattgta
gggtattget
taccgtttta
gcaagctgtg
tatgaaccta
agtaaatgca
acctgaaaga
tgtacctttt
gggtatcaca
gaaagtcgat

tatagtcatg

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1518



<212>
<213>

DNA
<220>
<223>

<400> 39
atgtccagta

ggagaaccag
gagttgtcaa
gccgttttaa
aagagggttyg
ggaaggaaga
aaggctctag
ctggatgact
gcatttttet
tacaagtggt
gtgttcggec
gatatacttg
caatgtattg
atccttagag
tatagagtct
ggtaacggtt
agggaacttc
ggtagtggtt
gaaactgttg
catgcagaaa
tgtaacttaa
gotttggttyg
ttggcttcac
cttttagaag
ggtgtggccce
gaaaccagaa

cacaagggtyg

artificial

gctcttectce
ttatagttag
gtatgcttat
ttggttgcat
aaccactaaa
aagtcactat
gagaagaagc
atgccgecga
tcecttgecac
ttactgaagg
ttggtaacag
ttgaacaagg
aagatgactt
aagaaggtga
caatccatga
acaccgtttt
acaccccaga
tgacttacga
atgaagcttt
aagaagacgg
gaacagccct
cattggcagc
cagccggtaa
tgatggctga
caagattgca
ttcacgtgac

tctgttetac

ctcaacctcg
tgaccctget
agaaaataga
cgtgatgttg
gccattagtt
attcttcgge
aaaagctaga
tgatgacgaa
ctacggcgac
taatgacaga
acagtacgag
tgctcaaagg
tactgcttgg
cactgctgtt
ttcagaagac
tgacgcacaa
aagtgacagg
aacaggtgac
gaggttattg
aactccaata
aactagatat
ccacgcatcc
agatgaatac
gtttccaagt
gcctagattt
atgtgctctg

ctggatgaaa

Arabidopsis thaliana codon optimised

atgatcgact
aacgcaagcg
cagtttgcta
gtgtggagga
atcaaaccta
acccaaacag
tatgaaaaga
tacgaagaaa
ggtgaaccaa
ggagaatggc
cattttaata
ttagtgcagg
agagaagcct
gctaccccct
gccaaattca
catccataca
tcatgtatac
catgtcggag
gatatgtcac
tcaagctcge
gcttgtttac
gatcctaccg
agtaagtggg
gctaaacctc
tattccatat
gtctacgaaa

aatgctgtac

for Saccharomyces thaliana

taatggctgce
cttacgaatc
tgattgtaac
ggagcggttce
gagaagagga
gtacagctga
cgagattcaa
aattgaagaa
cagataatgc
tgaagaattt
aggtcgctaa
tgggettggg
tgtggcctga
acactgcagc
atgatattaa
aagctaatgt
atttggaatt
tactttgcga
cagatactta
ttceccectec
tgtcttetece
aagctgagag
tagtggagag
ctctgggtgt
cctcatctec
agatgccaac

cctatgaaaa

tattataaaa
cgttgcagec
gaccagcatc
gggcaattca
aattgacgat
aggttttget
aattgtcgat
agaagatgtc
cgcaaggttt
gaaatatggt
ggttgtagat
tgacgatgat
attagatact
agtcctagaa
catggccaac
tgctgttaaa
tgatatcget
taatttgtca
cttcteattg
attccctecec
aaagaaaagt
attaaagcat
ccaaagatcg
atttttcget
aaaaattgcc
aggtaggatt

atccgaaaat

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620



tgttctagtg
gtacccatta
gaaagattgg
tgtagaaaca
ggtgcattgg
caacacaaga
ttgtatgttt
atcgcacaag
cagacaagcg
<210> 40

<211> 18

<212> DNA
<213>
<400> 40

atttaggagg

<210> 41
<211> 16
<212> DNA
<213>

<400> 41
gaaaaggagt

caccaatttt
ttatgatcgg
ctttagtgga
gaagaatgga
ccgaattgag
tgatggacaa
gtggtgacgc
aacaaggtag

gtagatatct

tagtccaa

taaaaa

cgtaagacaa
tccaggtact
gagtggagtt
ctttatctac
tgttgeatte
ggcttctgat
taaaggaatg
catggattca

gagagatgta

Lactococcus lactis subsp.

Lactococcus lactis subsp.

tctaatttca
ggtttggccc
gaattgggtc
gaagaagaat
agcagggaag
atctggaata
gctagagatg
acaaaagcag

tggtaa

cremoris

cremoris

agttaccaag
cattcagagg
cttcagtttt
tgcagagatt
gtccaaccaa
tgatttccca
ttcatagatc

agggctttgt

cgattctaaa
cttcttgcaa
attctttggt
tgttgaaagt
agaatacgtt
aggtgcttat
actgcataca

aaagaatctt

1680

1740

1800

1860

1920

1980

2040

2100

2136

18

16



