<110>
<120>
<130>

<150>
<151>

<160>
<170>
<210>
<211>
<212>
<213>

<220>
<223>

<400>

atgatcaacc
cgctggcagyg
accaaggaag
ccatactacc
atcccaaccg
gataccgatt
atcaccgata
tccgatgatt
ccacaggtgc
ctggaataca
tcccgeaccce
aagtaccacc
tccacccgeg
ctgctgcgeg
aagatccgcg
ttccgcaccce
ggctactgcg
atgccaaact
gtgatcacca
accggcaaga

gcactggaac

<210>
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DNA
Artificial

Synthetic gene

1

2

gccgctacga actgttcaag

tgcgcaaccg catcgaaacc

aagaagaagg cgtggcacag
tgtccctgat cgatccaaac

cactggaact gaacaaggca

ccccagtgcc aggcctgacc

tgtgctccat gtactgccgc

ccatgccaat ggaacgcatc

gcgatgtgct gctgtccggc
tcatcgcaaa gctgcgcgaa
cagtggtgct gccacagcgc
cagtgtggct gaacacccac

catgccagct gctggcagat

gcgtgaacga ttgcgtgcac

tgcgcccata ctacatctac

cagtgtccaa gggcatcgaa

tgccaacctt cgtggtggat

acgtgatctc ccagtcccac

cctactccga accaatcaac

agaaggtgca caaggtgggc

cagtgggcct ggaacgcaac

Seijte 1

gtggaagaac
tgcgtgaagt
gatccaaacg
gcagcagatc
caccgctacc
cactgcaccc
gataaggcaa
ggcgatgcac
atcccacacg
atcaccccag
ttcaaccacc
gcaggcgtgc
gtgatgaagyg
cagtgcgatc
atcatcgaag
gcaccaggcg
gataaggtga
tacaccccag
gtggcaggcc

aagcgccacg

gatgtgtccg atgcagattg

tgaagaagta
ccctgcgeat
atccagtgcg
tggaagatcc
cagatcgcgt
gccgeegett
tcgattacat
tgctggtgtc
tggaaatcgt
aactggtgaa
caaacgaaat
cactgggcaa
aactggtgaa
tgtccctggg
gcctgegegg
gcggcggcaa
tcctgcgcaa
gctgcaactg
tgctgaacgg

tgcaggaata

sequence of Lysine-2,3-aminomutase

gaacgattgg
catcccactg
ggcaatcacc
caagcaggca
actgcacgaa
gctgctgctg
cgcaggccag
ccgcaacacc
cgatgaaacc
gcgcatcggce
catgctgaag
caccgaagaa
ccagtccgtg
caagctggtg
cctggaacac
ccacacctcc
gaccccagtg
cttcgaaggc
cgatgtgtgc
cgaaggcatg

a

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140
1200
1251



1521
DNA
Arti

<211>
<212>
<213>

<220>
<223>

ficial

Vector Insert comprising

Lysine-2,3-aminomutase pC

<400> 2
atgactagtt

ctgaaaaatt
tacttttgcg
ctacgaaagg
gatgcagatt
ctgaagaagt
tccctgcgcea
gatccagtgc
ctggaagatc
ccagatcgcg
cgccgecget
atcgattaca
ctgctggtgt
gtggaaatcg
gaactggtga
CCaaacgaaa
ccactgggca
gaactggtga
ctgtccctgg
ggcctgegeg
ggcggcggca
atcctgcgca
ggctgcaact
ctgctgaacg
gtgcaggaat
tatttgtggg
<210> 3
<211> 17
<212> DNA
<213> Arti
<220>

agctgccaat
tcgttgcaat
aagcgccatc
attttttacc
ggaacgattg
acatcccact
tggcaatcac
gcaagcaggc
cactgcacga
tgctgctget
tcgcaggceca
tccgcaacac
ccgatgaaac
tgcgcatcgg
acatgctgaa
tcaccgaaga
accagtccgt
acaagctggt
gcctggaaca
gccacacctc
agaccccagt
acttcgaagg
gcgatgtgtg
gcgaaggcat
aaagttctgt

gcaactagtt

ficial

1

B 8440.ST25

ene sequence of synthetic

ik 5a MmMCs

tattccgggc ttgtgacccg

atcaacaaaa
tgacggattt
catgatcaac
gcgctggcag
gaccaaggaa
cccatactac
aatcccaacc
agataccgat
gatcaccgat
gtccgatgat
cccacaggtg
cctggaatac
ctcccgcacc
gaagtaccac
atccacccgc
gctgctgcegce
gaagatccgc
cttccgcacc
cggctactgc
gatgccaaac
cgtgatcacc
caccggcaag
ggcactggaa
gaaaaacacc

C

aggcctatca
tcaaaagatg
cgccgcetacg
gtgcgcaacc
gaagaagaag
ctgtccctga
gcactggaac
tcceccagtge
atgtgctcca
tccatgccaa
cgcgatgtgc
atcatcgcaa
ccagtggtgc
ccagtgtggc
gcatgccagc
ggcgtgaacg
gtgcgcccat
ccagtgtcca
gtgccaacct
tacgtgatct
acctactccg
aagaaggtgc
ccagtgggcc
gtggggcagt

Seite 2

ctacccgata
ttgggaggtg
tatatgctcg
aactgttcaa
gcatcgaaac
gcgtggcaca
tcgatccaaa
tgaacaaggc
caggcctgac
tgtactgccg
tggaacgcat
tgctgtccgg
agctgcgcga
tgccacagcg
tgaacaccca
tgctggcaga
attgcgtgca
actacatcta
agggcatcga
tcgtggtgga
cccagtccca
aaccaatcaa
acaaggtggg
tggaacgcaa

ttctgcttcg

aataggtcgg
tcgcaccaag
gtgcggaaac
ggatgtgtcc
cgtggaagaa
gtgcgtgaag
cgatccaaac
agcagcagat
ccaccgctac
ccactgcacc
cgataaggca
cggcgatgca
aatcccacac
catcacccca
cttcaaccac
tgcaggcgtg
cgtgatgaag
ccagtgcgat
aatcatcgaa
tgcaccaggc
cgataaggtg
ctacacccca
cgtggcaggc
caagcgccac

cggtgttttt

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
1521



B 8440.ST25
<223> Primer wKJ90

<400> 3

CCtaacacag aaatgtc 17
<210> 4

<211> 20

<212> DNA

<213> Artificial

<220>

<223> Primer WKJ65

<400> 4

cagtctgcat cgctaacatc 20
<210> 5

<211> 40

<212> DNA

<213> Artificial

<220>

<223> Primer wWKJ105

<400> 5

atcttcttgg cagaactcat gggtaaaaaa tcctttcgta 40
<210> 6

<211> 34

<212> DNA

<213> Artificial

<220>

<223> Primer WKJ106

<400> 6

gagagagatc tagatagctg ccaattattc cggdg 34
<210> 7

<211> 6601

<212> DNA

<213> Artificial

<220>

<223> Plasmid pClik 5a MCS Psod genom KamA

<400> 7

tcgatttaaa tctcgagagg cctgacgtcg ggcccggtac cacgcgtcat atgactagtt 60

agctgccaat tattccgggc ttgtgacccg ctacccgata aataggtcgg ctgaaaaatt 120
tcgttgcaat atcaacaaaa aggcctatca ttgggaggtg tcgcaccaag tacttttgceg 180
aagcgccatc tgacggattt tcaaaagatg tatatgctcg gtgcggaaac ctacgaaagg 240
attttttacc catgataaat agaagatatg aattatttaa agatgttagc gatgcagact 300
ggaatgactg gagatggcaa gtaagaaaca gaatagaaac tgttgaagaa ctaaagaaat 360
acataccatt aacaaaagaa gaagaagaag gagtagctca atgtgtaaaa tcattaagaa 420
tggctattac tccatattat ctatcattaa tcgatcctaa cgatcctaat gatccagtaa 480

gaaaacaagc tattccaaca gcattagagc ttaacaaagc tgctgcagat cttgaagacc 540
Seite 3



cattacatga
tattattatt
ttgcaggaca
tcagaaatac
ctgatgaaac
taagaatagg
atatgcttaa
taacagaaga
accaatcagt
acaaattagt
gacttgagca
gacatacttc
aaacaccagt
actttgaagg
gtgatgtttg
gagaaggaat
aaagttctgt
gcaactagtt
ttgggatcct
gtagaaagcc
ctggacaagg
gcgatagcta
gccctctggt
gatctgatgg
gattgaacaa
ctatgactgg
gcaggggcgc
ggacgaggca
cgacgttgtc
tctcctgtca
gcggctgceat
cgagcgagca
gcatcagggg
cgaggatctc

agatacagat
aataactgat
aagcgatgac
tcctcaagtt
attagaatac
ttcaagaact
aaaatatcat
atcaactaga
tttattaaga
aaaaataaga
cttcagaact
aggatactgc
tatgccaaac
tgttataaca
cactggcaag
ggctctagaa
gaaaaacacc
cggacctagg
ctagacccgg
agtccgcaga
gaaaacgcaa
gactgggcgg
aaggttggga
cgcaggggat
gatggattgc
gcacaacaga
ccggttcttt
gcgcggctat
actgaagcgg
tctcaccttg
acgcttgatc
cgtactcgga
ctcgcgccag

gtcgtgaccc

tcaccagtac
atgtgctcaa
tctatgccaa
agagacgtat
atcatagcta
ccagttgttc
ccagtatggt
gcttgtcaat
ggagttaacg
gtaagacctt
ccagtttcta
gtaccaacat
tacgttattt
acttattcag
aaaaaagttc
ccagtaggat
gtggggcagt
gatatcgtcg
gatttaaatc
aacggtgctg
gcgcaaagag
ttttatggac
agccctgcaa
caagatctga
acgcaggttc
caatcggctg
ttgtcaagac
cgtggctggce
gaagggactg
ctcctgccga
cggctacctg
tggaagccgg
ccgaactgtt

atggcgatgc

B 8440.ST25

ctggattaac
tgtactgcag
tggaaagaat
tattatcagg
aattaagaga
ttccacaaag
taaacactca
tacttgctga
attgcgtaca
actacatcta
aaggtatcga
tcgttgttga
cacaaagtca
aaccaataaa
ataaggttgg
tagagagaaa
ttctgctteg
acatcgatgc
gctagcgggc
accccggatg
aaagcaggta
agcaagcgaa
agtaaactgg
tcaagagaca
tccggecgcet
ctctgatgcc
cgacctgtcc
cacgacgggc
gctgctattg
gaaagtatcc
cccattcgac
tcttgtcgat
cgccaggctc

ctgcttgecyg
Seite 4

tcacagatat
acactgtaca
agataaagct
tggagacgct
aataccacac
aataactcca
ctttaaccat
cgcaggagta
cgtaatgaaa
tcaatgtgac
aatcattgaa
cgctccaggt
tgacaaagta
ctatactcca
agttgctgga
taagagacac
cggtgttttt
tcttctgegt
tgctaaagga
aatgtcagct
gcttgcagtg
ccggaattgc
atggctttct
ggatgaggat
tgggtggaga
gccgtgttcc
ggtgccctga
gttccttgeg
ggcgaagtgc
atcatggctg
caccaagcga
caggatgatc
aaggcgcgca

aatatcatgg

ccagatagag
agaagaagat
atagattata
cttttagtat
gttgaaatag
gaacttgtaa
ccaaatgaaa
cctctaggaa
gaattagtta
ttatcattag
ggattaagag
ggtggtggaa
atattaagaa
ggatgcaact
ttattaaacg
gttcaagaat
tatttgtggg
taattaacaa
agcggaacac
actgggctat
ggcttacatg
cagctggggc
tgccgccaag
cgtttcgeat
ggctattcgg
ggctgtcagc
atgaactgca
cagctgtgct
cggggcagga
atgcaatgcg
aacatcgcat
tggacgaaga
tgcccgacgg

tggaaaatgg

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
2220
2280
2340
2400
2460
2520
2580



ccgcttttct
agcgttggct
cgtgctttac
cgagttcttc
ccatcacgag
ttccgggacg
cacgctagcg
ataccgcatc
gctgcggcga
ggataacgca
ggccgegttg
acgctcaagt
tggaagctcc
ctttctccct
ggtgtaggtc
ctgcgcctta
actggcagca
gttcttgaag
tctgctgaag
caccgctggt
atctcaagaa
acgttaaggg
ggccggecge
gccaaaaact
aaattggccc
cgatgctgcc
cgcgccagcea
tcttgaggag
ggaggatgca
aggacggcgc
caacaaacgc
tcceccgagce
cgcgatcgtg

gtggccgcecc

ggattcatcg
acccgtgata
ggtatcgccyg
tgagcgggac
atttcgattc
ccggctggat
gcgcgecggce
aggcgctctt
gcggtatcag
ggaaagaaca
ctggcgtttt
cagaggtggc
ctcgtgcget
tcgggaageg
gttcgctcca
tccggtaact
gccactggta
tggtggccta
ccagttacct
agcggtggtt
gatcctttga
attttggtca
ggccgcgcaa
ttaacgaacg
gaatcatcag
gtcgatttaa
tcacgagact
ctggctgacg
atcagttgcg
gcaaaatatt
cacgccgagg
gaaattttgg
gcggtgceccg
aggacgtgtc

actgtggccg
ttgctgaaga
ctcccgattc
tctggggttc
caccgccgec
gatcctccag
cggcccggtg
ccgcttectc
ctcactcaaa
tgtgagcaaa
tccataggct
gaaacccgac
ctcctgttce
tggcgctttc
agctgggctg
atcgtcttga
acaggattag
actacggcta
tcggaaaaag
tttttgtttg
tcttttctac
tgagattatc
agtcccgctt
ttcgttataa
ctatggatct
aaacggtgat
gggccagtgc
agctgcgtgce
cctactgcgg
gctcagatgc
agctggaggc
ccatggtcgt
caggcatgac

agcgccgeca

B 8440.ST25

gctgggtgtg
gcttggcgge
gcagcgcatc
gaaatgaccg
ttctatgaaa
cgcggggatc
tgaaataccg
gctcactgac
ggcggtaata
aggccagcaa
ccgececccct
aggactataa
gaccctgccg
tcatagctca
tgtgcacgaa
gtccaacccg
cagagcgagg
cactagaagg
agttggtagc
caagcagcag
ggggtctgac
aaaaaggatc
cgtgaaaatt
tggtgtcatg
ctctgatgtc
cggatttttc
cgcgagcgac
tcggccageg
tggcctgatt
gtgtcgtgec
ggctaggtcg
cacagagctg
aaacatcgta

ccacctgcac
Seite 5

gcggaccgct
gaatgggctg
gccttctatce
accaagcgac
ggttgggctt
tcatgctgga
cacagatgcg
tcgctgeget
cggttatcca
aaggccagga
gacgagcatc
agataccagg
cttaccggat
cgctgtaggt
cceceecgttce
gtaagacacg
tatgtaggcg
acagtatttg
tcttgatceg
attacgcgca
gctcagtgga
ttcacctaga
ttcgtgeccgce
accttcacga
gcgctggagt
cgagctctcg
ctagaaactc
ccaggaggac
cctcececgge
gcagccagcc
caaatggcgc
gaagcggcag
aatgccgcgt

cgaatcggca

atcaggacat
accgcttcct
gccttcttga
gcccaacctg
cggaatcgtt
gttcttcgec
taaggagaaa
cggtcgttcg
cagaatcagg
accgtaaaaa
acaaaaatcg
cgtttccccc
acctgtccgc
atctcagttc
agcccgaccg
acttatcgcc
gtgctacaga
gtatctgcgc
gcaaacaaac
gaaaaaaagg
acgaaaactc
tccttttaaa
gtgattttcc
cgaagtacta
ccgacgcgcet
atacgacgga
tcgtggcgga
gcacagtagt
ctgacccgcg
gcgagcgcgce
tggaagtgcg
cgagaattat
ttcgtgtgec
gcagcgtcgc

2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
3900
3960
4020
4080
4140
4200
4260
4320
4380
4440
4500
4560
4620



gcgtcgaaaa
tgaacgcccc
gaaagcgctc
tttccgctga
gcgaagaccg
cccgecgactt
ataccgagtt
gcacgcagcc
cgagcacgta
gccagcttgg
tccggtgtat
cgaggaaatg
ccactgcact
tcgcctagcet
acgctatgag
tgcggaagca
tggagagctg
tgagacggct
cctaaaagac
cggaggaggc
acgtgtgcgce
gcagagccag
cgcagaacgc
taagtccagt
gtttatgact
atttagcgtg
cacgaggacg
ccgtagggtc
aggggggctc
ggactgctcc
gcggaaattt
ttcgagagat
tgcgacgttg

C

agcgcacagg
gtgagcggta
aaaaatgact
tctgttcgac
ccgcgaattc
cgccagegcet
ggttcaaaat
gtgcttgtcc
aaccccgagg
atcggcgtga
gccgcagceag
acccgcgttt
ctccgacgat
gatcttatgg
caggagtttt
aaagcacttg
atcgacggcg
tttcgccacg
accaagggtc
cgtgagcctg
ggctacgtcg
ccgaggcgaa
tggaaagacc
caacgacaag
gttgagggag
tcacgtcaga
ccgaaagctt
tctctcttgg
acaccatagg
caaagatctt
cctccaccga

tggattctta

gcgtcggtgc

cggcaagaag
actcacaggg
ctagcggatt
acccatcccg
ctcgctcacc
tggatcaaag
cgcttgeeceg
tggacattga
tctacgcgat
atccactgag
gcatgagcag
tcggcgctga
cccagccgta
aggttgctcg
ctagcggacg
ccacgcttga
tccgtgtect
ctttgactgt
atcgagccta
atctgccgcec
ctaaaggcca
aagctctggc
caaacagtga
ctaggaaagc
agactggctc
ccgtgaatag
cccagtaaat
cctcctttct
cagataacgt
caaagccact
gttcgtgcac
ccgtggaaat

cgctggttgc
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cgataagctg
cgtcggctaa
cacgagacat
agctcgcgct
tgggcagaga
acccggacac
gtgccagtat
tgtgccgagce
tttggagcgce
cgggaaatgc
cccgaatatg
ccaggctttt
ccgctggeat
catgatctca
ggcacgtatc
agcaagcctg
ctggactgct
gggataccag
cgagcgtgcc
ggactgtgac
gccagtcgtc
cactatggga
gtacgcccga
taaaggaaat
gtggccgaca
agcacttaag
gtgccatctc
aggtcgggct
tccccaccgg
gccgcgactg
acccctatgce
tcttcgcaaa

gcttggcttyg

Seite 6

cacgaatacc
ccceccagtec
tgacacaccg
gcgatcacgt
aaatttccag
ggagaaacac
gttgctctga
caccaggccg
tgggcacgcc
cagctcatct
cgcctgetgg
tcacataggc
gcccagcaca
ggcacagaaa
gaagcggcaa
ccgagcgecg
ccagggcgtg
ttaaaagcgg
tacaccgtcg
cgccagacgg
cctgctegtc
agacgtggcg
gcacagcgag
cgcttgacca
atcaatgaag
gtctgcgggc
gtaggcagaa
gattgctctt
ctcgectegt
ccttcgcgaa
caagcttctt
aatcgtcccc

accgacttga

tgaaaaatgt
aaacctggga
gcctggaaat
ggctggacga
ggcagcaaga
agccgaagtt
cgcacgcgca
gcgggaaaat
tggaaaaagc
ggctcattga
ctgcaacgac
tgagccgtgg
atcgcgtgga
aacctaaaaa
gaaaagccac
ctgaagcgtc
ccgcccgtga
ctggtgagcg
ctcaggcggt
attggccgcg
agacagagac
gtaaaaaggc
aaaaactagc
ttgcaggttg
ctatgtctga
attgaacttc
aacggttccc
gaagctctct
aagcgcacaa
gccttgeccc
tcaccctaaa
tgatcgccct

tcagcggecg

4680
4740
4800
4860
4920
4980
5040
5100
5160
5220
5280
5340
5400
5460
5520
5580
5640
5700
5760
5820
5880
5940
6000
6060
6120
6180
6240
6300
6360
6420
6480
6540
6600
6601



<210> 8
<211>
<212>
<213>

<220>
<223>

<400> 8
atggctaccg

DNA

cgccaggaag
tacggaaccc
gctaccgcat
accatcgcac
ctgggcatcg
aagggcgtgg
tccgcacagg
gtgctgatcc
cacgaagatc
gcagcaaaca
gtgttcgatg
atccactccg
gcatacaccg
gcagtgggca
ggccgcgceta
gtccacgtag
aacatccgcc
gaaggcgatc
atcaacgatg
accggcgcat
gtgtccgtgc
ctgtccctgg
<210> 9

<211>
<212>
<213>

<220>
<223>

<400> 9
actatgacgt

DNA

1338

2560

Artificial

synthetic lysA

ttgaaaactt
atggcgtggt
cactgttcgt
tcggtggcecc
gctgggtgga
cactggcagc
aattcctgcg
aactggaact
gcgtgaagcc
agaagttcgg
acgcagaaaa
cagaaggctt
aactgggcgt
cagcagaaga
agatggcagc
tcgcaggcecc
acgacgacaa
cagcactgta
cagtgtccac
aaatctaccc
actgctacgc
gcgcaggcetc

aagcataa

Artificial

synthetic TysA

cggcgttgaa

sequence

caacgaactt
gaccgtggct
ggtggacgaa
aggcaatgtg
tgaagaaggc
aggcttccca
cgcactggtg
gctggattac
aggcatcgaa
cttcteccctg
cctgaacctg
caagctggca
ggcactgcca
accactgaac
ggaactaggc
ctccaccgtg
aacccgecgt
cggctccgaa
ccgcatcgtg
atccgatatc
aatgtcctcc

ctcccgectg

sequence including up- and downstream regions

B 8440.ST25

ccecgcacacy
ggtgtgcctc
gacgatttcc
cactacgcat
ctggcactgg
gcatcccgca
cagaacggcg
gtggcagcag
gcacacaccc
gcatccggct
gtgggcctgc
gcagaacgcg
gaactggatc
gtggcagaag
atcgatgcac
accatctacg
tacatcgcag
tacgacgccc
ggctcccact
acctccggcy
cgctacaacg

atgctgcgcec

tgtggccacg
tgcctgatct
gttcccgcetg
ccaaggcatt
atatcgcatc
tcaccgcaca
tgggccacgt
gcgaaggcaa
acgaattcat
ccgcattcga
actgccacgt
tgctgggcect
tgggcggcygg
tggcatccga
caaccgtgct
aagtcggcac
tggatggcgg
gcgtagtatc
gcgaatccgg
atttcctggc
cattcacccg

gcgaaaccct

caatgccgtg
ggctgaagaa
ccgcgacatg
cctgaccaag
catcaacgaa
cggcaacaac
ggtgctggat
gatccaggat
cgcaacctcc
agcagcaaag
gggctcccag
gtactcccag
ctacggcatc
tctgctgacc
tgttgagccc
caccaaagac
catgtccgat
ccgcttecgea
cgatatcctg
actggcagca
cccagcagtg

ggatgatatc

gtcctgattg gccagatggt gaacctgctt cgcgacggca

Seite 7

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140
1200
1260
1320
1338

60



aggcagtgcg
caatcggcat
atatcgatct
acggacacgc
aaggcgcaga
gagagttccc
gctatgctga
caaaggttga
cccgccagac
aacaatggct
cgtgcgccag
agaatacgga
catggctacc
caagaccatc
cgaactgggc
caacaagggc
ggattccgca
ggatgtgctg
ctcccacgaa
aaaggcagca
ccaggtgttc
ccagatccac
catcgcatac
gaccgcagtg
gcccggecgce
agacgtccac
cgataacatc
cgcagaaggc
cctgatcaac
agcaaccggc
agtggtgtcc
tatcctgtcc
tggagggcgg
gtcgaggctt

tatgtccaag
cgatgcggceg
cggcctgtgg
tcgtctgtgce
cctatctcta
agcagtggtg
ggaattagct
tgaggatacg
cctcgctaac
accgttgaaa
gaagatggcg
accccactgt
gcattcggtg
gcacgctggg
atcgcactgg
gtggaattcc
caggaactgg
atccgcgtga
gatcagaagt
aacaacgcag
gatgcagaag
tccgaactgg
accgcagcag
ggcaagatgg
gctatcgcag
gtagacgacg
cgcccagceac
gatccagtgt
gatgaaatct
gcatactgct
gtgcgcgceag
ctggaagcat
ttttgggttt

cagaggtttt

cgtgcaggca
cgttactccc
gaatcccagt
tccatcgcegce
ctgacccacg
aaggctgccg
ggaactttcc
gcaccaatcc
gccctgcacc
acttcaacga
tggtgaccgt
tcgtggtgga
gcccaggcaa
tggatgaaga
cagcaggctt
tgcgcgcact
aactgctgga
agccaggcat
tcggettete
aaaacctgaa
gcttcaagct
gcgtggcact
aagaaccact
cagcggaact
gcccctccac
acaaaacccg
tgtacggctc
ccacccgceat
acccatccga
acgcaatgtc
gctcctceccg
aacgcttttc
ctgggtttct

attgctcgac

B 8440.S5T25

ccgtggtcac
tgatccgttc
cctccgacaa
gcaaggcaga
accgcgaagg
ctgacctacg
accgcttcta
acacagcacg
tggttggegt
acttcccgea
ggctggtgtg
cgaagacgat
tgtgcactac
aggcctggca
cccagcatcc
ggtgcagaac
ttacgtggca
cgaagcacac
cctggcatcc
cctggtgggc
ggcagcagaa
gccagaactg
gaacgtggca
aggcatcgat
cgtgaccatc
ccgttacatc
cgaatacgac
cgtgggctcc
tatcacctcc
ctcccgcetac
cctgatgctg
gacgcctgac
ttgcgaactt

ttcacgtgtg
Seite 8

cctagatgac
ctccgtggat
ccctgtgtac
gaccttgggt
cgatctcatc
tgaaccacac
cgattcctgc
tctggcactt
ttccgcaccg
cacgtgtggc
cctctgectg
ttccgttecc
gcatccaagg
ctggatatcg
cgcatcaccg
ggcgtgggcc
gcaggcgaag
acccacgaat
ggctccgeat
ctgcactgcc
cgcgtgcetgg
gatctgggcg
gaagtggcat
gcaccaaccg
tacgaagtcg
gcagtggatg
gccecgegtag
cactgcgaat
ggcgatttcc
aacgcattca
cgccgcgaaa
cccgeccttce
aaggtgtcta

ctgacttcgc

ctcgttgaag
tcttccctgg
tacgtgcagt
gtcaccgagg
cgcacactcg
cgcattgccc
cacatccttc
gcagcagcaa
gagaagatgt
cacgcaatgc
atctggctga
gctgccgcga
cattcctgac
catccatcaa
cacacggcaa
acgtggtgct
gcaagatcca
tcatcgcaac
tcgaagcagc
acgtgggctc
gcctgtactc
gcggctacgg
ccgatctgcet
tgcttgttga
gcaccaccaa
gcggcatgtc
tatcccgett
ccggcgatat
tggcactggce
ccecgeccage
ccctggatga
accttcgccg

ggggtctgca
gtgctcaact

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
1680
1740
1800
1860
1920
1980
2040
2100



tctcatgagg
agttgagcgg
ttctgactaa
caattctgcc
acaagcatga
gctagcaaag
ggattcaaga
ctcgccggag
<210>
<211>
<212>
<213>

<400> 10
atgtcgactt

10
3666
DNA

gcgttggcaa
gacctggacg
acccgccctg
gttgagacca
cgttgccgtg
gggccgggcec
cttccatcgc
cttggcatca
caggtcaagg
cccattattt
ggtgccgegt
accggcccag
gtgtcggtga
cttgaggctg
atggtgggtg
gttggtgttc
caggcctccc
ttgtcccagg
gcattccgtg
caaacccgcg

accgccgata

cgacatcagt
aagaagtcgg
ctggagccaa
tgctcgagct
agtagtgggt
gttaatttgg
aatcttgacg

aggtagtagg

cagttacttc
accatgtgtt
tggaaaagga
atgtgttgag
atacttttgg
agcttgccta
gaaacggcat
tgggccatgce
tcgacggtgg
ctgcggttca
gccacgtcac
tgacagcgct
atgagatgag
tgcctaacgc
aggatttggc
gttgttgtgg
cagagcagga
gcgaggtgga
aaaccggcat
aggcaatgct
atggtgcaca

tggcgacctt

cgaaaagccg
tgttaagaag
aacttgatcc
cgtagaagta
aggtcgagtt
agtcgctgta
catctttgat

agttgtcgtc

corynebacterium glutamicum

accagcccac
gatcggcgac
tttccttgat
gcagattcac
ttgcaacctg
caagggcact
gcggegtttce
accgtatgca
tggcgatgcc
cggcgttcaa
cgtagagacc
gcagccactg
cgagcacctg
aggtcttcct
gcaggcgctg
caccacacct
aacctccaca
gaaagaggac
ttccatgatc
gtctggcgat
catgctggat

ggcagcactt

B 8440.ST25

gtcattgtcg
tcgaccgcgt
actcgagagc
gaggtctact
gttaaatgcg
ctgcgggttc
gaggtatgtt

tagaagtagt

aacaacgcac

ggcgccatgg
ctggaggggt

cgcgcctact
ccgaacttgg
gcagtggcta
gtggttggtt
gatttgcgtg
tttttgattg
gatgccatgg
accggcacca
ggtatcgaca
cgttacctgt
gtcctgggta
gctggattcg
gagcacatcc
ctgaccaaga
tccgtegegt
ggtgagcgca
tgggaaaagt
ctttgtgtgg

cttgctacca
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tatgaagtct
gaagtcgccc
tgtgcagtct
tcagttggtt
gtgtagaagg
tcgggtggag
tggaattcgt

attcctccga
gcacccagct
gtaatgagat
ttgaggcggy
cggattatga
gggaagtggc
ccctgggacc
ggcactacaa
agactgctca
ctgaacttga
tgctcatggg
tgattggtct
ccaagcacgc
aaaacggtgc
tctccgaata
gtgcggtccg
tccctgeagg
cgctgtacac
ccaactccaa
gtgtggatat
attacgtggg

gctccacttt

gcgcacgaga
tttaggagaa
ctttttcctt
caccttgcac
ggagtagttc
tattcccgga

cggcaccttc

atttttggat
ccaaggcttt
tctcaacgac
agctgacttg
catcgctgat
tgatgagatg
tggaacgaag
ggaagcagcg
ggacttgctt
tacattcttg
ttctgagatc
gaactgcgcc
cgatattcct
agaataccca
tggcctgtcc
cgatgcggtg
ccctgttgag
ctcggtgcca
cggttccaag
tgccaagcag
acgagacggc

gccaatcatg

2160
2220
2280
2340
2400
2460
2520
2560

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140
1200
1260
1320



attgactcca
atcgttaact
atgaaactgg
caggcacgta
ggcagctacg
actggccagg
aagaagctct
aaccctgctg
ctggactctg
cagcgcgaag
caggaattca
gaacagctgg
aagaatggcc
atcaacgagg
atgcagctgc
gaaccgttca
aaaatcgtcg
atcattttgt
gccatgttgg
gtgaagtcca
aattacccag
aacgaggtgt
atggatgagg
attgagcagg
gccgeggage
accgatactc
ttggcggagt
aaatccaccc
ccacgcctgce
ttggtgtatg
ccggatccac
ttcttgtgea
gacgtcatgc

ttgttcgcag

ccgagccaga
ccgtcaactt
taaagcagca
ccgctgagea
gcctggatat
aagaaaccag
acccagaaat
cacgccaggt
cgattgcgca
tggcgttgga
tgcagctgtt
ccgctatgcec
ttgaggatga
accttctcaa
cattcgtgct
tggaagagga
tggccaccgt
ccaacaacgg
aagcagcgga
ccgtggtgat
tcattttggg
acaccggtga
tgatggcaga
cgaagaagaa
gtaaagctaa
caaccgcggc
tcttgggcaa
gcggcaacga
gctactggct
gctacttccc
acgcagccga
tcgcggattt
cattccagct

ccaatgaata

ggttattcgc
tgaagacggc
cggtgcggcc
caaggtgcgc
caaagacatc
gcgagatggc
ccacaccacc
tcttaactct
cagctccaag
tatggtctat
tgagggcgtt
tttgtttgag
tctggaagca
cggcatgaag
gcaatcggca
agcagaagct
caagggtgac
ttacgacgtg
agaacacaaa
gaaggaaaac
tggcgctgceg
ggtgtactac
aaagcgtggt
ggcggaacgt
tgcggctccc
accaccgttc
ccttgatgag
gggtccaagc
ggatcgcctg
agcggtcgeg
acgcatgcgc
cattcgccca
ggtcaccatg

ccgcgagtac

B 8440.sT25

acaggccttg
gatggccctg
gtggttgcgc
attgctaaac
gttgtggact
attgaaacca
ctgggtctgt
gtgttcctca
attttgccga
gatcgccgeca
tctgctgccy
cgtttggcac
ggcatgaagg
accgtgggtg
gaaaccatga
accggatctg
gtgcacgata
gtgaacttgg
gcagacgtca
cttgaggaga
ctgacgcgta
gcccgtgatg
gaaggacttg
aaggctcgta
gtgattgttc
tggggaaccc
cgcgccttgt
tatgaggatt
aagtctgagg
gaaggcgatg
tttagcttcc
cgcgagcaag
ggtaatccta

ttggaagttc

agcacttggg
agtcccgcta
tgaccattga
gactgattga
gcctgacctt
tcgaagccat
ccaatatttc
atgagtgcat
tgaaccgcat
ccgaggatta
atgccaagga
agcgcatcat
agaagtctcc
agctgtttgg
aaactgcggt
cgcaggcaga
tcggcaagaa
gcatcaagca
tcggcatgtc
tgaacaacgc
cctacgtgga
ctttcgaggg
atcccaactc
atgagcgttc
cggagcgttc
gcattgtcaa
tcatggggca
tggtggaaac
gcattttgga
acgtggtgat
cacgccagca
ctgtcaagga
ttgctgattt

acggcatcgg

Seite 10

tggacgaagc
ccagcgcatc
tgaggaaggc
cgatatcacc
cccgatctct
ccgcgagcetg
cttcggectg
tgaggctggt
tgatgatcgc
cgatccgcety
tgctcgegcet
cgacggcgat
tattgcgatc
ttccggacag
ggcctatttg
gggcaagggc
cttggtggac
gccactgtcc
gggacttctt
cggcgcatcc
aaacgatctc
cctgegectyg
accagaagct
ccgcaagatt
tgatgtctcc
gggtctgccc
gtggggtctg
tgaaggccga
ccacgtggcc
cttggaatcc
gcgcggcagg
cggccaagtg
cgccaacgag

cgtgcagctc

1380
1440
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
3300
3360



accgaagcat
ggtggatctg
cgcggegcecc
ctggtggaat
cacccagagc
gtctaa
<210>

<211>

<212>
<213>

11

DNA
<220>
<223>

<400> 11
atgtcgactt

gcgttggcaa
gacctggacg
acccgccctg
gttgagacca
cgttgccgtg
ggcccgggec
cttccatcgce
cttggcatca
caggtcaagg
cccattattt
ggtgccgcgt
accggcccag
gtgtcggtga
cttgaggctg
atggtgggtg
gttggtgttc
caggcctccc
ttgtcccagg
gcattccgtg
caaacccgcg
accgccgata

attgactcca

3666

tggccgagta
tcgctgattt
gcttctectt
tgctcgagcec

agtccacaga

Aartificial

cagttacttc
accatgtgtt
tggaaaagga
atgtgttgag
atacttttgg
agcttgccta
gaaacggcat
tgggccatgc
tcgacggtgg
ctgcggttca
gccacgtcac
tgacagcgct
atgagatgag
tgcctaacgc
aggatttggc
gttgttgtgg
cagagcagga
gcgaggtgga
aaaccggcat
aggcaatgct
atggtgcaca
tggcgacctt

ccgagccaga

ctggcactcc
tgatccagaa
tggttacggt
aggccgtatc

cgcgtttgty

optimized Corynebacterium

accagcccac
gatcggcgac
tttccttgat
gcagattcac
ttgcaacctg
caagggcact
gcggcgtttc
accgtatgca
tggcgatgcec
cggcgttcaa
cgtagagacc
gcagccactg
cgagcacctg
aggtcttcct
gcaggcgctg
caccacacct
aacctccaca
gaaagaggac
ttccatgatc
gtctggcgat
catgctggat
ggcagcactt

ggttattcgc

B 8440.ST25

cgagtgcgca
gacaagacca
tcttgccctg
ggcgtggagt

ctctaccacc

glutamicum

aacaacgcac

ggcgccatgg
ctggagggct

cgcgcectact
ccgaacttgg
gcagtggcta
gtggttggtt
gatttgcgtg
tttttgattg
gatgccatgg
accggcacca
ggtatcgaca
cgttacctgt
gtcctgggta
gctggattcg
gagcacatcc
ctgaccaaga
tccgtcgegt
ggtgagcgca
tgggaaaagt
ctttgtgtgg
cttgctacca

acaggccttg

gcgaactcaa
agttcttcga
atctggaaga
tgtccgagga

cagaggcaaa

metH

attcctccga
gcacccagct
gtaatgagat
ttgaggcggg
cggattatga
gggaagtggc
ccctgggacc
gccactacaa
agactgctca
ctgaacttga
tgctcatggg
tgattggtct
ccaagcacgc
aaaacggtgc
tctccgaata
gtgcggtccg
tccctgcagg
cgctgtacac
ccaactccaa
gtgtggatat
attacgtggg
gctccacttt

agcacttggg

Seite 11

gctgaacgac
cctggattac
ccgcgcaaag
actccagctg

gtactttaac

atttttggat
ccaaggcttt
tctcaacgac
agctgacttg
catcgctgat
tgatgagatg
tggaacgaag
ggaagcagcg
ggacttgctt
tacattcttg
ttctgagatc
gaactgcgcc
cgatattcct
agaataccca
tggcctgtec
cgatgcggty
ccctgttgag
ctcggtgcca
cggttccaag
tgccaagcag
acgagacggc
gccaatcatg

tggacgaagc

3420
3480
3540
3600
3660
3666

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140
1200
1260
1320
1380



atcgttaact
atgaaactgg
caggcacgta
ggcagctacg
actggccagg
aagaagctct
aaccctgctg
ctggactctg
cagcgcgaag
caggaattca
gaacagctgg
aagaatggcc
atcaacgagg
atgcagctgc
gaaccgttca
aaaatcgtcg
atcattttgt
gccatgttgg
gtgaagtcca
aattacccag
aacgaggtgt
atggatgagg
attgagcagg
gccgcggagce
accgatactc
ttggcggagt
aaatccaccc
ccacgcctgc
ttggtgtatg
ccggatccac
ttcttgtgca
gacgtcatgc
ttgttcgcag

accgaagcat

ccgtcaactt
taaagcagca
ccgctgagea
gcctggatat
aagaaaccag
acccagaaat
cacgccaggt
cgattgcgca
tggcgttgga
tgcagctgtt
ccgctatgec
ttgaggatga
accttctcaa
cattcgtgct
tggaagagga
tggccaccgt
ccaacaacgg
aagcagcgga
ccgtggtgat
tcattttggg
acaccggtga
tgatggcaga
cgaagaagaa
gtaaagctaa
caaccgcggce
tcttgggcaa
gcggcaacga
gctactggct
gctacttccc
acgcagccga
tcgcggattt
cattccagct
ccaatgaata

tggccgagta

tgaagacggc
cggtgcggec
caaggtgcgc
caaagacatc
gcgagatggc
ccacaccacc
tcttaactct
cagctccaag
tatggtctat
tgagggcgtt
tttgtttgag
tctggaagca
cggcatgaag
gcaatcggca
agcagaagct
caagggtgac
ttacgacgtg
agaacacaaa
gaaggaaaac
tggcgetgeg
ggtgtactac
aaagcgtggt
ggcggaacgt
tgcggcetecc
accaccgttc
ccttgatgag
gggtccaagc
ggatcgcctg
agcggtcgeg
acgcatgcgc
cattcgccca
ggtcaccatg
ccgcgagtac

ctggcactcc

B 8440.ST25

gatggccctg
gtggttgcgc
attgctaaac
gttgtggact
attgaaacca
ctgggtctgt
gtgttcctca
attttgccga
gatcgccgea
tctgctgecg
cgtttggcac
ggcatgaagg
accgtgggtg
gaaaccatga
accggatctg
gtgcacgata
gtgaacttgg
gcagacgtca
cttgaggaga
ctgacgcgta
gcccgtgatg
gaaggacttg
aaggctcgta
gtgattgttc
tggggaaccc
cgcgccttgt
tatgaggatt
aagtctgagg
gaaggcgatg
tttagcttcc
cgcgagcaag
ggtaatccta
ttggaagttc
cgagtgcgca

Seite 12

agtcccgcta
tgaccattga
gactgattga
gcctgacctt
tcgaagccat
ccaatatttc
atgagtgcat
tgaaccgcat
ccgaggatta
atgccaagga
agcgcatcat
agaagtctcc
agctgtttgg
aaactgcggt
cgcaggcaga
tcggcaagaa
gcatcaagca
tcggcatgtc
tgaacaacgc
cctacgtgga
ctttcgaggg
atcccaactc
atgagcgttc
cggagcgttc
gcattgtcaa
tcatggggca
tggtggaaac
gcattttgga
acgtggtgat
cacgccagca
ctgtcaagga
ttgctgattt
acggcatcgg

gcgaactcaa

ccagcgcatc
tgaggaaggc
cgatatcacc
cccgatctct
ccgcgagcetg
cttcggectg
tgaggctggt
tgatgatcgc
cgatccgctg
tgctcgegcet
cgacggcgat
tattgcgatc
ttccggacag
ggcctatttg
gggcaagggc
cttggtggac
gccactgtcc
gggacttctt
cggcgceatcc
aaacgatctc
cctgcgectg
accagaagct
ccgcaagatt
tgatgtctcc
gggtctgcecc
gtggggtctyg
tgaaggccga
ccacgtggcc
cttggaatcc
gcgeggcagg
cggccaagtg
cgccaacgag
cgtgcagctc

gctgaacgac

1440
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
3300
3360
3420



B 8440.ST25
ggtggatctg tcgctgattt tgatccagaa gacaagacca agttcttcga cctggattac

cgcggcgecce gettctectt tggttacggt tcttgccctg atctggaaga ccgcgcaaag
ctggtggaat tgctcgagcc aggccgtatc ggcgtggagt tgtccgagga actccagctg

cacccagagc agtccacaga cgcgtttgtg ctctaccacc cagaggcaaa gtactttaac

gtctaa

<210> 12

<211> 31

<212> DNA

<213> Artificial
<220>

<223> Primer 01d 540
<400> 12

actatgacgt cggcgttgaa gtcctgattg g

<210> 13

<211> 20

<212> DNA

<213> Artificial
<220>

<223> Primer 01d 541
<400> 13

tgttacatct tctccggtgc

<210> 14

<211> 43

<212> DNA

<213> Artificial

<220>
<223> Primer 01d 542

<400> 14
gcaccggaga agatgtaaca atggctaccg ttgaaaactt caa

<210> 15

<211> 39

<212> DNA

<213> Artificial
<220>

<223> Primer 01d 543
<400> 15

ggtcaggcgt cgaaaagcgt tatgcttcca gggacagga

<210> 16

<211> 19

<212> DNA

<213> Artificial
<220>

<223> Primer 01d 544
<400> 16

Seite 13

3480
3540
3600
3660
3666

31

20

43

39



B 8440.ST25
cgcttttcga cgcctgacc

<210> 17

<211> 34

<212> DNA

<213> Artificial

<220>
<223> Primer 01d 545

<400> 17
actacttcta gacgacaact cctactacct ctcc

<210> 18

<211> 19

<212> DNA

<213> Artificial

<220>
<223> Primer 01d 494

<400> 18
aaccgtggaa aacttcaac

<210> 19

<211> 19

<212> DNA

<213> Artificial

<220>
<223> Primer 01d 499

<400> 19
ttccagggac aggatatca

Seite 14

19

34

19

19



