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<130> T1761 PCT S3
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<170> PpatentIn version 3.5
<210> 1
<211> 134
<212> DNA
<213> Artificial sequence
<220>
<223> Nucleotide sequence

<400> 1

eolf-seq]
SEQUENCE LISTING

scientist of rFortune s.A. et al.

Recombinant microorganism for the production of useful

aggctagact ttagttccac aacactaaac ctataagttg gggaaataca gtgtaggctg

gagctgettc gaagttccta tactttctag agaataggaa cttcggaata ggaactaagg

aggatattca

<210> 2

<211> 1205
<212> DNA
<213>

<220>
<223>

<400> 2

tatg

Artificial Sequence

Nucleotide Seqguence

agagcgygocg ccaccgcggg aagttectat

agaaacagaa
cagcatcacc
aataaataaa
aatgagacgt
taccgggegt
gaaaaagtgce
cacttggagt
aaaccgtaca
cggcaageec
ctcecgegect
gccaggeggy
gagccegeca

gtcgtettgg

gccactggag
cgacgeactt
tcctggtgtc
tgatcggcac
attttttgag
ccgccgagat
cgacgttgct
gtgatattga
tgecicgtcga
tggaagtgac
aactgecagtt
caaccgattc

caggttcagc

cacctcaaaa
tgcgecgaat
cctgttgata
gtaagaggtt
ttatcgagat
ttcggtgeaa
ggccgtgeat
Tttgctggty
tctettggag
catcgtegty
cggagagtyg
tgacttggcg

agcgaaggat

actttctaga
acaccatcat
aaatacctgt
ccgggaagec
ccaactttca
tttcaggage
ctatcacaag
ttgtacggct
actgtagetg
gtttcagett
cacagtgaca
cagcgcaaag
attctgctaa

ctcttcaget
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gaataggaac
acactaaatc
gacggaagat
ctgggccaac
ccataatgaa
taaggaagct
cactcaacgt
ccgcactgga
caccgctcaa
cccetggeca
tcgtaccttg
acatccttgce
caaaggcaaa

cagtcccaga

ttcagctgat
agtaagttgy
cacttcgeag
ttttggcgaa
ataagatcac
acatatgagt
catcgggege
tggcggatty
tgatgeegty
aaacaaggca
gcgttateceg
gggcatctte
gcaacatagce

aagcgatcta

60
120
134

60
120
180
240
300
360
420
480
540
600G
660
720
780
840



ttcaaggecac
gag cggaatg
gcgecaaagg
atcctgttga
gcggatcagg
gccagc:caat
tatgc
<210> 3
<211>
<212>
<213

<220>
<Z223>

<400> 3
agagcggeceg

tgtgcagctc

DNA

tgccgrtgat
tacgaatggc
ggtgtgctge
ggactgatcg
tggtcaggtce
ggagttgtct
gectttgegg
cctecactege
ctcggegtyy
ccctatgggy
tatctcgaga
aagagecettce
gacattgigy
ccagaggcgg
cggagaacga
gcggatcggg
ttcctatact

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

4
99
DNA

1129

tggccgatac
tagtgcttac
atgttgetge
atgccaageg
tggcggeget

aagaagttcc

ccaccygcagy
catcagcaaa
cgtgctatga
gaaaagccga
tggtccacag
aggcectgeg
tggacgacga
ctgacacatt
cageggygcec
ctgeaagecc
gacacgatgc
tgccgagaca
atgaccactg
agaaggaagg
cgacageect
gatgcgaaga
gatgacgttg
gattgtcttt

ttctagagaa

tctgaageta
tttgtetegt
cacttgggca
ggcrtatctt
cattaaattc

tatactttct

Artificial Sequence

Nucleotide Sequence

aagttcctat
aggggatgat
tcgactgatg
gctcatecggt
ctectteegt
tgctgegety
gcecgttegat
ctggegectg
acaggcagag
ggrcgecegt
caacacgacy
ctgcaccatt
ctgtgagcgce
tccagroggt
gggtcaactyg
atgcgatgec
gaggggcaag
cttcagetcg

taggaactic

Artificial Sequence

eolf-seql

tggaactcge
atctggtaca
atggcacgcet
gggcaagaag
gtgaagtatg

agagaatagg

actttctaga
aagttratca
tcatcagegg
cagcttcrca
agcgtcegge
ggtccggyag
cectgecacgt
ccaaatgtaa
cagatcatct
gtccatgaac
ctgcatcttg
cttcaggaty
tttgecttgg
catgccttty
ggccgagatc
gctcgecagt
gtcgegetga
ctgatgatat

gcatgecacgce

Page 2

cgccagattyg
cecgeageaac
tgccagcrca
aagattattt
aagcagttaa

aacttcgcat

gaataggaac
ccaccgacta
tggagtgcaa
accttggggt
ccctcgaaga
ggacgcregt
cgeeegttac
agcgeagegce
ctgatccatt
tcgatgggea
ccgagttgat
gcaagttggt
cggacaggtg
ctcggttgat
cgttgatctt
cgattggcety
ttgctggagc
gctgacgcetce

agcatatgce

ggcgggegat
cggcaagatc
acatcagccee
gccegetegt
actgettggt

gcacgcagea

ttecgggttca
trigcaacag
tgtcgtgeaa
tacceecgge
tgggecactt
catgcecteg
accggacctt
ccatccattt
gcecectgeca
ggtacttcte
ggcaaaggtt
acgcgtcgat
gctcaaggag
cegeteecge
ccrgeatceg
agctcatgag
aacacgtgga

aatgccgaag

900

960
1020
1080
1140
1200
1205

60
120
180
240
300
360
420
480
540
600
660
720
780
840
200
960

1020
1080
1129



<220>
<223>

<400> 4

Nucleotide Sequence

eol f~seql

aagcttgcgg ccgeggggtt aattaacctc cttagtttaa acctaggcat gectctagag

gatccccggg taccgagete gaattacctg caggaattc

<210> 5

<211> 2508
<21Z2> DNA
<213>

<Z220>
<223>

<400= 5
ttaattaatg

aaaactggat
agaaaatccg
tccgattggt
cctgattaac
ggcaatggtt
ccaggatctyg
tagccacatg
tctgagecat
tggtgatggt
caacccgaaa
caatccgace
gggttatagt
actggcagea
ccgtgaagat
tctgccgaaa
taaaggtaty
caaaaacatg
cctgtttaat
aatgcgtatg
gcecggattgg
ggataccaat
actgaacccg
ggagatgttt

grttattagt

catcatcacc
aaatggtggc
ctgtttageg
cattagggcea
daatataacc
gttccgaget
gaaggtatga
accgcacaga
gcaaccggtg
gaagcagaaa
aacgatggtg
ctgtttgcac
ccgegttata
gaagtttttg
aatcgctatc
ggttggogtyg
cegategaac
ggcaccctgc
gcagatggta
graagcaatc
caagaattig
gataatatgg
accegttttc
aaagtgacca

ccggaaggte

Artificial Sequence

Nucleotide Seguence

accatcacat
gtgcagcaac
ttaccggeac
ccgttagegyg
agaaaatgtt
atctggatgg
gccgtetgtt
caccgggtag
caattctgga
ccggrecgcet
ccattctgec
gtaccagtga
ttgaaaacga
acaaagccat
agaatggtga
gtcctcegtta
atagctricg
cggaattigt
gcctgaaaga
cggttaccaa
caaatccgat
atatgaacgt
gtctgtttog
atcgtcagtg

gcattattga

gaccgaatat
ctatctgggt
cccgattaaa
tcagaccttt
ttatatgggt
tagctatacc
taaacgtttt
cctgcatgaa
tcagccggaa
gatgaccagc
gattctggat
tgttgatatc
tgacatccat
tgaagatatc
aattccggea
taatgattgg
tgcacatcag
taaatggaty
agaactgcgce
tggtggigtt
tagcgaaaac
gctgagceaaa
tccggatgaa
gatgcaggtt

tagccagoty
Page 3

aacagcgaag
gcaggtatga
gcagaaaatc
ctgtatgcac
ggtcecgggtce
gaagcatatc
agctttecegy
ggtggtgaac
caaattgcat
tggcatagca
ctgaatggct
cgcaaatttt
gactacatgy
catcagattc
tggccgattg
agcggtccga
grtccgetge
accagctatc
gattittgcac
gattatagca
aatcgtggta
tatttcgocg
accatgagca
atcaaaaatc

agcgaacatc

cctatctgaa
tttttctgaa
tgaaagccaa
atgcaaatrcg
atggtggtca
cggaaattac
gtggtattygg
tgggttatgt
ttgcagttgt
tcaaatttat
ttaaaatcag
tcgaaggtct
cctatcataa
agaaagatgc
ttattgcacy
aatttgatagg
cgctgagead
agccggaaac
cgaaaggtga
atctggttcet
aactgctgcec
aaattgttaa
atcgttttig
cgaacgatga

aggcagaagg

60
99

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



ttggctggaa
tctgcgtgtt
tcagaaatgg
gcaggatcat
aaaaagcgat
tgatcgtgea
tcagcagtag
tgattgggca
tgcagaaccy
ggccaaattt
actrgaatcaa
tacaccggtt
gcgtggtcat
ctatgatatyg
ggttctgtat
ggaacgtacc
atttaccgaa
<210> 6

<211> 86

<212> DNA
<213>

<220>
<223>

<400> 6

ggttataccc
gttgatagca
cgtcatgatt
aatggttata
tttattegtc
tttcaggatc
tttaccaaag
agcaccgcaa
accatrtgaaa
cgctatgtta
gaacgcgaac
atttttggtt
gatggtctga
cgtgtttata
gtgaatcgta
ctggtgaaac

tgggtttgga

tgaccggtcg
tgctgaccca
atccgagect
cccatcaaga
agtatctgcc
gcagcaaaat
aagaagcaga
aagatggtga
ccctggeaac
atgttgttga
tgagtgatga
ttcatggcta
ttgttcatgg
gcgaactgga
aagttaatca
atttrgaagt

gcgatctgaa

Artificial Sequence

Nucleotide Sequence

eolf-seql

taccggrgtt
gcactttaaa
gaatgttatt
tccgggtatg
tgcagatggt
taaccatatt
aaaactggece
agccgttgat
actgcatctyg
actgggtegt
agagttcgaa
tgaagatctyg
ttatcgtgaa
tcgttttcat
gggtctggec
tacccgtaat

aaagtaatga

tttgcaagct
tggattcgtce
agcaccagca
ctgacccatc
aataccctge
gttgcaagca
accgatggta
ctggttttig
gttaatgaag
ctgcagaaaa
aaatactttg
atcgagagca
gatggtgata
caggcaattg
aaagcattta
gaaggcgtig
gcggeege

atgaaagttt
aggcagcaga
ccgtttttca
tggcagagaa
tggocgtitt
aacagcctcg
ttgcaaccat
caagtgccgyg
trrttccgea
agaaaggtgc
gtccgagegg
tCcrtitatca
ttaccaccac
atgcaatgca
ttgatcgtat

atattccgga

gaattcgagc tcggtacccyg gggatcctct agaggeatge ctaggtitaa actaaggagg

ttaattaacC €CgCggecge aagett

<210 7
<211> 23
<212> DNA
<213>
<220>
<223>
<400> 7

artifticial Sequence

Nucleotide Sequence

ggttcaattc trcctttage ggc

<210> 8
<211> 23
<2172> DNA
<Z213>

<220>

Artificial Sequence

Page 4

1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2508

60
86

23



eolf-seql

<223> Nucleotide Sequence

<400> 8

ccgcaaaaac gacatccggc acg 23
<210> 9

<211> 70

<212> DNA

<213> Artificial sequence

<220>

<223> Nucleotide Sequence

<400> 9

caagtatacc ctggcttaag taccgggtta gttaacttaa ggagaatgac agagoggecg 60
€Ccaccgegayg 70
<210> 10

<211> 70

<Z12> DRNA

<213> Artificial Sequence

<220>

<223> Nucleotide Sequence

<400> 10

gcaaaaaaac gctacaaaaa tgcccgatcce tcgatcggge attttgactt gcatatgctg 60
cgtgcatgcg 70
<210> 11

<211> 22

<212> DNA

<213> Artificial Seguence

<220>

<223> Nucieotide Sequence

<400> 11

ccgracttig cgcgettite cc 22
<210> 12

<Z211> 24

<212> DNA

<213> aArtificial sequence

<220

<223> Nucleotide Sequence

<400> 12

ggtgattttc agtgaggtct cccc 24
<210> 13

<21l> 70

<212> DNA

<213> Artificial sequence

<220>

<223> HNucleotide Sequence

<400> 13

agacttccgg caacagattt cattttgeat tccaaagttc agaggtagtc agagceggecog 60

Page 5



eol1f-seql

ccacecgegay 70
<210> 14

<21i1> 70

<212> DNA

<213> Artificial Sequence

<220>

<223> Nucleotide Seguence

<400> 14

gcttctgtca teggtttcag ggtaaaggaa tctgoctttt tccgaaatca gcatatgetg 60
cgtgcatgey 70
<210> 15

<211> 25

<212> DNA

<213> Artificial Seguence

<220>

<223> Nucleotide Sequence

<400> 15

ggcgetcacg atcttcgeac gogge 25
<210> 16

<211> 27

<212> DNA

<213> Artificial Sequence

<220>

<223> Nucleotide Sequence

<400> 16

ccgectcata ttgctgacaa agtgege 27
<210> 17

<211> 70

<212> DNA

<213> Artificial Sequence

<220> )

<223> Nucleotide Sequence

<400> 17

acTticcget gattcggige cagactgaaa tcagoctata ggaggaaaty agageggccyg 60
€CACCYegygy 70
<210> 18

<21il> 70

<212> DNA

<213> Artificial sequence

<220>

<223> Nucleotide Seguence

<400> 18

gttgccgaca ggttggtgat gattccccca atgetggggg aatgtttttyg gcatatgctg 60
cgtgcatgeg 70
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<210>
<211>
<212>
<213>

<220>
<223>

<400>

ccacagcegac caggcagtgg tgtgtec

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

<220>
<223>

<400>

19
27
DNA
Artificial Seguence

Nuclectide Sequence

19

20
24
DNA
artificial sequence

Nucleotide Sequence

20

gcactttggg taagccccga aacc

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

<220>
<223>

<400>

21
20
DNA
Artificial Sequence

NucTleotide Sequence

21

ccattcaggc tgcgcaactg

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

<220>
<223>

<400>

22

24

DA

Artificial Sequence

Nucleotide Seguence

22

gcgegttgge cgattcatta atgce

<210>
<21l>
<212>
<213>

<220>
<223>

<400>

23

24

DNA

Artificial Seguence

Nucteotide Seguence

23

caatccgace ctgtttgcac gtac

<210>
<211>
<21l2>
<213>

<220>

24
26
DNA
Artificial sequence

eolf-seql

Page 7

27

24

20

24

24



<223> Nucleotide Sequence

<400> 24

gctgccggat accaatgata atatgg

<210> 25

<211> 26

<212> DNA

<213> Artificial Sequence

<220>
<223> nNucleotide Sequence

<400> 25

ccatattatc attggtatcc ggcage

<210> 26

<211> 32

<212> DNA

<213> Artificial Sequence
<220>

<223> Nucleotide Sequence

<400> 26

cccgggggat ccagaattta aaaggaggga tt

<210> 27

<211> 40

<212> DNA

<213> Artificial Sequence

<220>
<223> MNucleotide Sequence

<400> 27

eolf-seql

ctcgaggata tcaagaattc tttttaaaca gccatgggtc

<210> 28

<Z211> 18

<212> DNA

<213> Artificial sSequence
<220>

<223> Nuclieotide Sequence
<400> 28

tgtaaaacga cggccagt

<210> 29

<21i> 18

<212> DNA

<213> Artificial Sequence
<220>

<223> nNucleotide Sequence
<400> 29

caggaaacag ctatgacc

<210> 30
<211> 37

Page 8

26

26

32

40

18

18



<212> DNA _
<Z213> Artificial sequence

<220>
<223> Nucleotide Seguence

<400> 30

eolf-seql

ctcgaggata tcaggaaggt gacttttatg ttaaagg

<210> 31

<211> 33

<212> DNA

<213> Artificial Sequence
<220>

<223> HNucleotide Seguence

<400> 31

gcatgcgtcg acattaaaaa aataagagtt acc

<210> 32

<21l> 21

<212> DNA

<213> Artificial sequence
<220>

<223> Nucleotide Seguence
<400> 32

cctcacggea aagtctcaag C

<210> 33

<2il> 22

<212> DNA

<213> Artificial Sequence
<220>

<223> Nucleotide Sequence
<400> 33

gccatgggtc taagttcatt gg

<210> 34

<211> 37

<212> DNA

<213> Artificial Seguence

<220>
<223> HNucleotide Sequence

<400> 34

catgatttta aggggggtac catatgcata agtttaa

<210> 35

<211> 36

<212> DNA

<213> Artifticial seguence
<220>

<223> Nucieotide Seguence

<400> 35

grtattitta aggatccttt ttagcacttt tctage

Page 9

37

33

21

22

37

36



eolf-seql

<210> 36

<21l> 22

<212> DNA

<213> Artificial Sequence

<220>

<223> nNucleotide Sequence

<400> 36

ggcagaaagg gagaaactgt ag 22
<210> 37

<21l> 22

<212> DNA

<213> Artificial Seguence

<220> )

<223> nNucleotide Sequence

<400> 37

tggaaagaat acgtgcaggc 99 22
«<210> 38

<211> 22

<212> DNA

<213> Artificial Sequence

<220>

<223> Nucleotide Sequence

<400> 38

gattacgcca agcttgcatg CcC 22
<210> 39

<211> 23

<212> DNA

<213> Artificial Sequence

<220>

<223> Nucleotide Segquence

<400> 39

ccggectcat ctacaatact acc 23
<210> 40

<211l> 23

<212> DNA

<213> Artificial Seguence

<220>

<223> Nucleotide Sequence

<400> 40

cccattattyg ctgggtcaac tcc 23
<210> 41

<211> 38

<212> DNA

<213> Artificial sequence

<220>
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eolf-seql
<223> Nucleotide Sequence

<400> 41
cccggtacct cattactttt tcagatcgct ccaaacce

<210 42

<211> 50

<212> DNA

<213> Artificial sequence
<220>

<223> Nucleotide Sequence
<400> 42

ggggaattca ggaggtgtac tagatgcatc atcaccacca tcacatgacc

<210> 43

«211l> 26

<212> DNA

<213> Artificial sequence
<220>

<223> Nucleotide Seguence
<400> 43

ccatagctcec acccatacca gagage

<210> 44

<211l> 26

<212> DNA

<213> Artificial Sequence
<220>

<223> Nucleotide Sequence
<400> 44

gctattatta cgtcagcatc tcctgce

<210> 45

«21l> 22

<212> DNA

<213> Artificial Sequence
<220>

<223> Nucleotide Seguence
<400> 45

gcaggcgaag ttaatggcgt gc

<210> 46

<211> 27

<212> DNA

<213> artificial sequence
<220>

<223> Nucleotide Sequence
<400> 40

gatacggggt aacagataaa ccatttc

<210> 47
<21l> 26
Page 11

38

50

26

26

22

27



<212> DNA
<213> Artificial Sequence

<220>
<223> Nucleotide Sequence

<400> 47
ccetttctge ctttaattac tacagg

<210> 48

<211> 26

<212> DNA

<213> Artificial Sequence
<220>

<223> Nucleotide Sequence
<400> 48

gcatcaggat taaatgactg tgcage

<210> 49

<211> 25

<212> DNA

<213> Artificial sequence
<220>

<223> nNucleotide Sequence
<400> 49

ggactagege ccattccaac tattcc

<210> 50

<211> 29

<212> DNA

<213> Artificial Sequence
<220>

<223> Nucleotide Sequence
<400> 50

gctgcaagge gattaagttg ggtaacgec

<210> 51

<211> 25

<212> DNA

<213> Artificial Seguence
<220>

<223> HNucleotide Sequence
<400> 51

gcattgcgtg tacaagagta acgag

<210> 52

<211> 22

<212> DNA

<213> Artificial Sequence
<220>

<223> HNucleotide Sequence
<400> 52

cctgtccaag cttcatgtac gg

eolf-seql
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26

26

26

29

25

22



eolf-seql

<210> 53

<211> 70

<212> DNA ]

<213> Artificial Sequence

<220> )

<223> Nucleotide Sequence

<400> 53

gcgcaagatc atgttaccgg taaaataacc ataaaggata agcgcagata gcatatgetg 60
cgtgcatgceg 70
<210> 54

<211> 24

<212> DNA

<213> Artificial Sequence

<220>

<223> Nucleotide Seguence

<400> 54

cgcctgtaac cggagcetcat aggg 24
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