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SEQUENCE LISTING
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<130> B 8441 / DB

<150> EP 06122882.1
<151> 2006-10-24

<160> 22

<170> PatentIn version 3.3

<210> 1

<211> 2217

<212> DNA

<213> cCorynebacterium glutamicum

<400> 1

atggctaaga tcatctggac ccgcaccgac gaagcaccgc tgctcgcgac ctactcgctg 60

aagccggtcg tcgaggcatt tgctgctacc gcgggcattg aggtcgagac ccgggacatt 120
tcactcgctg gacgcatcct cgcccagttc ccagagcgcc tcaccgaaga tcagaaggta 180
ggcaacgcac tcgcagaact cggcgagctt gctaagactc ctgaagcaaa catcattaag 240
cttccaaaca tctccgcttc tgttccacag ctcaaggctg ctattaagga actgcaggac 300
cagggctacg acatcccaga actgcctgat aacgccacca ccgacgagga aaaagacatc 360
ctcgcacgct acaacgctgt taagggttcc gctgtgaacc cagtgctgcg tgaaggcaac 420
tctgaccgcc gcgcaccaat cgctgtcaag aactttgtta agaagttccc acaccgcatg 480
ggcgagtggt ctgcagattc caagaccaac gttgcaacca tggatgcaaa cgacttccgc 540
cacaacgaga agtccatcat cctcgacgct gctgatgaag ttcagatcaa gcacatcgca 600
gctgacggca ccgagaccat cctcaaggac agcctcaagc ttcttgaagg cgaagttcta 660
gacggaaccg ttctgtccgc aaaggcactg gacgcattcc ttctcgagca ggtcgctcgce 720
gcaaaggcag aaggtatcct cttctccgca cacctgaagg ccaccatgat gaaggtctcc 780
gacccaatca tcttcggcca cgttgtgcgc gcttacttcg cagacgtttt cgcacagtac 840
ggtgagcagc tgctcgcagc tggcctcaac ggcgaaaacg gcctcgctgce aatcctctcec 900
ggcttggagt ccctggacaa cggcgaagaa atcaaggctg cattcgagaa gggcttggaa 960
gacggcccag acctggccat ggttaactcc gctcgcggca tcaccaacct gcatgtccct 1020
tccgatgtca tcgtggacgc ttccatgcca gcaatgattc gtacctccgg ccacatgtgg 1080
aacaaagacg accaggagca ggacaccctg gcaatcatcc cagactcctc ctacgctgge 1140
gtctaccaga ccgttatcga agactgccgc aagaacggcg cattcgatcc aaccaccatg 1200
ggtaccgtcc ctaacgttgg tctgatggct cagaaggctg aagagtacgg ctcccatgac 1260
aagaccttcc gcatcgaagc agacggtgtg gttcaggttg tttcctccaa cggcgacgtt 1320
ctcatcgagc acgacgttga ggcaaatgac atctggcgtg catgccaggt caaggatgcc 1380

ccaatccagg attgggtaaa gcttgctgtc acccgctccc gtctctccgg aatgcctgca 1440
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gtgttctggt tggatccaga gcgcgcacac gaccgcaacc tggcttccct cgttgagaag 1500

tacctggctg accacgacac cgagggcctg gacatccaga tcctctccce tgttgaggca 1560

acccagctct ccatcgaccg catccgccgt ggcgaggaca ccatctctgt caccggtaac 1620

gttctgcgtg actacaacac cgacctcttc ccaatcctgg agctgggcac ctctgcaaag 1680

atgctgtctg tcgttccttt gatggctggc ggcggactgt tcgagaccgg tgctggtgga 1740

tctgctccta agcacgtcca gcaggttcag gaagaaaacc acctgcegttg ggattccctce 1800

ggtgagttcc tcgcactggc tgagtccttc cgccacgagc tcaacaacaa cggcaacacc 1860

aaggccggcg ttctggctga cgctctggac aaggcaactg agaagctgct gaacgaagag 1920

aagtccccat cccgcaaggt tggcgagatc gacaaccgtg gctcccactt ctggctgacc 1980

aagttctggg ctgacgagct cgctgctcag accgaggacg cagatctggc tgctaccttc 2040

gcaccagtcg cagaagcact gaacacaggc gctgcagaca tcgatgctgc actgctcgca 2100

gttcagggtg gagcaactga ccttggtggc tactactccc ctaacgagga gaagctcacc 2160

aacatcatgc gcccagtcgc acagttcaac gagatcgttg acgcactgaa gaagtaa 2217

<210> 2

<211> 2217

<212> DNA

<213> Artificial

<220> . )

<223> 1Isocitrate Dehydrogenase, Corynebacterium glutamicum, ATG-GTG
mutation in the first codon

<400> 2

gtggctaaga tcatctggac ccgcaccgac gaagcaccgc tgctcgcgac ctactcgcetg 60

aagccggtcg tcgaggcatt tgctgctacc gcgggcattg aggtcgagac ccgggacatt 120

tcactcgctg gacgcatcct cgcccagttc ccagagcgcc tcaccgaaga tcagaaggta 180

ggcaacgcac tcgcagaact cggcgagctt gctaagactc ctgaagcaaa catcattaag 240

cttccaaaca tctccgcttc tgttccacag ctcaaggctg ctattaagga actgcaggac 300

cagggctacg acatcccaga actgcctgat aacgccacca ccgacgagga aaaagacatc 360

ctcgcacgct acaacgctgt taagggttcc gctgtgaacc cagtgctgcg tgaaggcaac 420

tctgaccgcc gcgcaccaat cgctgtcaag aactttgtta agaagttccc acaccgcatg 480

ggcgagtggt ctgcagattc caagaccaac gttgcaacca tggatgcaaa cgacttccgc 540

cacaacgaga agtccatcat cctcgacgct gctgatgaag ttcagatcaa gcacatcgca 600

gctgacggca ccgagaccat cctcaaggac agcctcaagc ttcttgaagg cgaagttcta 660

gacggaaccg ttctgtccgc aaaggcactg gacgcattcc ttctcgagca ggtcgctcgc 720

gcaaaggcag aaggtatcct cttctccgca cacctgaagg ccaccatgat gaaggtctcc 780

gacccaatca tcttcggcca cgttgtgcgc gcttacttcg cagacgtttt cgcacagtac 840

ggtgagcagc tgctcgcagc tggcctcaac ggcgaaaacg gcctcgcetgc aatcctctcc 900
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ggcttggagt
gacggcccag
tccgatgtca
aacaaagacg
gtctaccaga
ggtaccgtcc
aagaccttcc
ctcatcgagc
ccaatccagg
gtgttctggt
tacctggctg
acccagctct
gttctgcgtg
atgctgtctg
tctgctccta
ggtgagttcc
aaggccggcg
aagtccccat
aagttctggg
gcaccagtcg
gttcagggtg

aacatcatgc

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

<220>
<223>

<400>

ctcgagcgaa
agatgacgat
caacggccgc
agaagctgca
tggcgaacag
aagtggtgtc

ccaagtggca

3

1002

DNA
Artificial

vectorinsert with Isocitrate Dehydrogenase, Corynebacterium

ccctggacaa
acctggccat
tcgtggacgc
accaggagca
ccgttatcga
ctaacgttgg
gcatcgaagc
acgacgttga
attgggtaaa
tggatccaga
accacgacac
ccatcgaccg
actacaacac
tcgttecttt
agcacgtcca
tcgcactggc
ttctggctga
cccgcaaggt
ctgacgagct
cagaagcact
gagcaactga

gcccagtcgce

B 8441 final DB.ST25

cggcgaagaa
ggttaactcc
ttccatgceca
ggacaccctg
agactgccgc
tctgatggct
agacggtgtg
ggcaaatgac
gcttgctgtc
gcgcgceacac
cgagggcctg
catccgeegt
cgacctcttc
gatggctggc
gcaggttcag
tgagtccttc
cgctctggac
tggcgagatc
cgctgctcag
gaacacaggc
ccttggtggce

acagttcaac

atcaaggctg
gctcgcggea
gcaatgattc
gcaatcatcc
aagaacggcg
cagaaggctg
gttcaggttg
atctggcgtg
acccgctecc
gaccgcaacc
gacatccaga
ggcgaggaca
ccaatcctgg
ggcggactgt
gaagaaaacc
cgccacgagc
aaggcaactg
gacaaccgtg
accgaggacg
gctgcagaca
tactactccc

gagatcgttg

glutamicum, ATG-GTG Mutation

3

gcacttgcca
aagcacggtg
gccaccteccg
atcacagaat
gtgaccagca

ttcatggggt

gacctcgcag attccgatat

tcgagggacc
aattgttgat
aaggcgaact
ccaacccacg
ttcgtcgatc

attggaaaca

tccaggaacc
ttcctccatc
ggaaaccctg
tgtgtgggag
ttcaggcgac
tctagtgaaa

cggcgtttcc
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cattcgagaa
tcaccaacct
gtacctccgg
cagactcctc
cattcgatcc
aagagtacgg
tttcctccaa
catgccaggt
gtctctccgg
tggcttccct
tcctcteecc
ccatctctgt
agctgggcac
tcgagaccgg
acctgcgttg
tcaacaacaa
agaagctgct
gctcccactt
cagatctggc
tcgatgctgc
ctaacgagga

acgcactgaa

gccatgatcg
gatgtgaaat
gcccteccacc
actcctgtgt
tactactgga
gagaaaggcc

atgcggggct

gggcttggaa
gcatgtccct

ccacatgtgg
ctacgctggce
aaccaccatg
ctcccatgac
cggcgacgtt
caaggatgcc
aatgcctgca
cgttgagaag
tgttgaggca
caccggtaac
ctctgcaaag
tgctggtgga
ggattccctc
cggcaacacc
gaacgaagag
ctggctgacc
tgctaccttc
actgctcgca
gaagctcacc

gaagtaa

aaatcccctc
ggctgccccg
atgaagaaac
tctccgccac
ttgctggcga
tcgaccgttc

gaaactgcca

960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2217

60
120
180
240
300
360
420



ccataggcgc
caaccaagga
gcgacctact
gagacccggg
gaagatcaga
gcaaacatca
aaggaactgc
gaggaaaaag
ctgcgtgaag
ttcccacacc
<210> 4

<211>
<212>
<213>

<220>
<223>

DNA

2217

cagcaattag
gactcgtggc
cgctgaagcc
acatttcact
aggtaggcaa
ttaagcttcc
aggaccaggg
acatcctcgc

gcaactctga

gcatgggcga

Artificial

ATT--->GGG ATA

<400> 4
atggctaaga

aagccggtcg
tcactcgctg
ggcaacgcac
cttccaaaca
cagggctacg
ctcgcacgcet
tctgaccgcece
ggcgagtggt
cacaacgaga
gctgacggca
gacggaaccg
gcaaaggcag
gacccaatca
ggtgagcagc
ggcttggagt
gacggcccag

tccgatgtca

tcatctggac
tcgaggcatt
gacgcatcct
tcgcagaact
tctccgettce
acatcccaga
acaacgctgt
gcgcaccaat
ctgcagattc
agtccatcat
ccgagaccat
ttctgteccgc
aaggtatcct
tcttcggcca
tgctcgcagc
ccctggacaa
acctggccat

tcgtggacgc
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tagaacactg
taagatcatc
ggtcgtcgag
cgctggacgc
cgcactcgca
aaacatctcc
ctacgacatc
acgctacaac
ccgcegegea

gtggtctgca

tattctaggt
tggacccgca
gcatttgctg
atcctegecc
gaactcggcg
gcttctgttce
ccagaactgc
gctgttaagg
ccaatcgctg

gattccacgc

agctgaacaa
ccgacgaagc
ctaccgcgygg
agttcccaga
agcttgctaa
cacagctcaa
ctgataacgc
gttccgctgt
tcaagaactt

gt

mutation in positions 32 and 33

ccgcaccgac
tgctgctacc
cgcccagttc
cggcgagctt
tgttccacag
actgcctgat
taagggttcc
cgctgtcaag
caagaccaac
cctcgacgct
cctcaaggac
aaaggcactg
cttctccgca
cgttgtgcgce
tggcctcaac
cggcgaagaa
ggttaactcc

ttccatgcca

gaagcaccgc
gcggggatag
ccagagcgcec
gctaagactc
ctcaaggctg
aacgccacca
gctgtgaacc
aactttgtta
gttgcaacca
gctgatgaag
agcctcaagc
gacgcattcc
cacctgaagg
gcttacttcg
ggcgaaaacg
atcaaggctg
gctcgeggea

gcaatgattc
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tgctcgcgac
aggtcgagac
tcaccgaaga
ctgaagcaaa
ctattaagga
ccgacgagga
cagtgctgcg
agaagttccc
tggatgcaaa
ttcagatcaa
ttcttgaagg
ttctcgagca
ccaccatgat
cagacgtttt
gcctcgetgce
cattcgagaa
tcaccaacct

gtacctccgg

aagagcccat
accgctgctc
cattgaggtc
gcgcctcacc
gactcctgaa
ggctgctatt
caccaccgac
gaacccagtg

tgttaagaag

Isocitrate Dehydrogenase, Corynebacterium glutamicum, GGC

ctactcgctg
ccgggacatt
tcagaaggta
catcattaag
actgcaggac
aaaagacatc
tgaaggcaac
acaccgcatg
cgacttccgc
gcacatcgca
cgaagttcta
ggtcgctcge
gaaggtctcc
cgcacagtac
aatcctctcc
gggcttggaa
gcatgtccct

ccacatgtgg

480
540
600
660
720
780
840
900
960
1002

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

1020
1080



aacaaagacg
gtctaccaga
ggtaccgtcc
aagaccttcc
ctcatcgagc
ccaatccagg
gtgttctggt
tacctggctg
acccagctct
gttctgcgtg
atgctgtctg
tctgctccta
ggtgagttcc
aaggccggcg
aagtccccat
aagttctggg
gcaccagtcg
gttcagggtg
aacatcatgc
<210> 5

<211>
<212>
<213>

<220>
<223>

DNA

1002

accaggagca
ccgttatcga
ctaacgttgg
gcatcgaagc
acgacgttga
attgggtaaa
tggatccaga
accacgacac
ccatcgaccg
actacaacac
tcgttccttt
agcacgtcca
tcgcactggc
ttctggctga
cccgcaaggt
ctgacgagct
cagaagcact
gagcaactga

gcccagtcge

Artificial
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ggacaccctg gcaatcatcc cagactcctc

agactgccgc aagaacggcg cattcgatcc

tctgatggct
agacggtgtg
ggcaaatgac
gcttgctgtc
gcgcgceacac
cgagggcctg
catccgecgt
cgacctcttc
gatggctggc
gcaggttcag
tgagtccttc
cgctctggac
tggcgagatc
cgctgctcag
gaacacaggc
ccttggtggce

acagttcaac

cagaaggctg
gttcaggttg
atctggcgtg
acccgctecc
gaccgcaacc
gacatccaga
ggcgaggaca
ccaatcctgg
ggcggactgt
gaagaaaacc
cgccacgagce
aaggcaactg
gacaaccgtg
accgaggacg
gctgcagaca
tactactccc

gagatcgttg

aagagtacgg
tttcctccaa
catgccaggt
gtctctccgg
tggcttcect
tcctcteecce
ccatctctgt
agctgggcac
tcgagaccgg
acctgcgttg
tcaacaacaa
agaagctgct
gctcccactt
cagatctggc
tcgatgctgce
ctaacgagga

acgcactgaa

ctacgctggc
aaccaccatg
ctcccatgac
cggcgacgtt
caaggatgcc
aatgcctgca
cgttgagaag
tgttgaggca
caccggtaac
ctctgcaaag
tgctggtgga
ggattccctc
cggcaacacc
gaacgaagag
ctggctgacc
tgctaccttc
actgctcgca
gaagctcacc

gaagtaa

vectorinsert with Isocitrate Dehydrogenase, Corynebacterium

1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2217

glutamicum, GGC ATT--->GGG ATA mutation in positions 32 and 33

<400> 5

ctcgagcgaa gacctcgcag attccgatat tccaggaacc gccatgatcg aaatcccctc

agatgacgat
caacggccgc
agaagctgca
tggcgaacag
aagtggtgtc
ccaagtggca
ccataggcgc
caaccaagga

gcgacctact

gcacttgcca
aagcacggtg
gccacctecg
atcacagaat
gtgaccagca
ttcatggggt
cagcaattag
gactcatggc

cgctgaagcc

tcgagggacc
aattgttgat
aaggcgaact
ccaacccacg
ttcgtcgatc
attggaaaca
tagaacactg

taagatcatc

ggtcgtcgag

ttcctccatc
ggaaaccctg
tgtgtgggag
ttcaggcgac
tctagtgaaa
cggcgtttcc
tattctaggt
tggacccgca

gcatttgctg
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gatgtgaaat
gccctccacc
actcctgtgt
tactactgga
gagaaaggcc
atgcggggct
agctgaacaa
ccgacgaagc

ctaccgcggg

ggctgccccg
atgaagaaac
tctccgcecac
ttgctggcga
tcgaccgttc
gaaactgcca
aagagcccat
accgctgctc

gatagaggtc

60
120
180
240
300
360
420
480
540
600



gagacccggg
gaagatcaga
gcaaacatca
aaggaactgc
gaggaaaaag
ctgcgtgaag
ttcccacacc
<210> 6

<211> 32

<212> DNA
<213>

<220>
<223>

<400> 6

acatttcact
aggtaggcaa
ttaagcttcc
aggaccaggg
acatcctcgc

gcaactctga

gcatgggcga

Artificial

B 8441 final DB.ST25

cgctggacgc
cgcactcgca
aaacatctcc
ctacgacatc
acgctacaac
ccgccgegea

gtggtctgca

atcctcgccc agttcccaga
gaactcggcg agcttgctaa
gcttctgttc cacagctcaa
ccagaactgc ctgataacgc
gctgttaagg gttccgetgt
ccaatcgctg tcaagaactt

gattccacgc gt

oligonucleotide; Primer old 441

gagtacctcg agcgaagacc tcgcagattc cg

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

<220>
<223>

<400> 7

7
32
DNA

Artificial

oligonucleotide; Primer old 442

catgagacgc gtggaatctg cagaccactc gc

<210> 8

<211> 24

<212> DNA

<213> Artificial
<220>

<223>

<400> 8

gagactcgtg gctaagatca tctg

<210> 9

<211> 24

<212> DNA

<213> Artificial
<220>

<223>

<400> 9

cagatgatct tagccacgag tctc

<210> 10

<211> 18

<212> DNA

<213> Artificial

oligonucleotide; Primer old 443

oligonucleotide; Primer old 444
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gcgcctcacc
gactcctgaa
ggctgctatt
caccaccgac
gaacccagtg

tgttaagaag

660
720
780
840
900
960
1002

32

32

24

24



<220>
<223>

<400>

B 8441 final DB.ST25

oligonucleotide; Primer old 447
10

ctaccgcggg gatagagg

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

<220>
<223>

<400>

11

18

DNA
Artificial

oligonucleotide; Primer 0l1d 448
11

cctctatccc cgcggtag

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

<220>
<223>

<400>

12

20

DNA
Artificial

oligonucleotide; Primer BK1776
12

aacggcaggt atatgtgatg

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

<220>
<223>

<400>

13

18

DNA
Artificial

oligonucleotide; Primer 0ld 450
13

cgagtaggtc gcgagcag

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

<220>
<223>

<400>

14

21

DNA
Artificial

oligonucleotide; Primer 01d 471
14

gaatccaacc cacgttcagg c

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

<220>
<223>

<400>

ctcgagcgaa gacctcgcag attccgatat tccaggaacc gccatgatcg aaatcccctc

agatgacgat gcacttgcca tcgagggacc ttcctccatc gatgtgaaat ggctgccccg

15

5293

DNA

Artificial

plasmid pClik int sacB ICDH (ATG-GTG)

15
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18

18

20

18

21

60
120



caacggccgc
agaagctgca
tggcgaacag
aagtggtgtc
ccaagtggca
ccataggcgc
caaccaagga
gcgacctact
gagacccggg
gaagatcaga
gcaaacatca
aaggaactgc
gaggaaaaag
ctgcgtgaag
ttcccacacc
ctagggatat
cccgggattt
gtccgcagaa
aaaacgcaag
actgggcggt
aggttgggaa
gcaggggatc
atggattgca
cacaacagac
cggttctttt
cgcggctatc
ctgaagcggg
ctcaccttgc
cgcttgatcc
gtactcggat
tcgcgecagce
tcgtgaccca
gattcatcga

cccgtgatat

aagcacggtg
gccacctccg
atcacagaat
gtgaccagca
ttcatggggt
cagcaattag
gactcgtggc
cgctgaagcc
acatttcact
aggtaggcaa
ttaagcttcc
aggaccaggg
acatcctcgce
gcaactctga
gcatgggcga
cgtcgacatc
aaatgatccg
acggtgctga
cgcaaagaga
tttatggaca
gccctgcaaa
aagatctgat
cgcaggttct
aatcggctgce
tgtcaagacc
gtggctggcc
aagggactgg
tcctgccgag
ggctacctgc
ggaagccggt
cgaactgttc
tggcgatgcc
ctgtggccgg
tgctgaagag

B 8441 final DB.ST25

aattgttgat
aaggcgaact
ccaacccacg
ttcgtcgatc
attggaaaca
tagaacactg
taagatcatc
ggtcgtcgag
cgctggacgc
cgcactcgca
aaacatctcc
ctacgacatc
acgctacaac
ccgccgegcea
gtggtctgca
gatgctcttc
ctagcgggct
ccccggatga
aagcaggtag
gcaagcgaac
gtaaactgga
caagagacag
ccggccgcett
tctgatgccg
gacctgtccg
acgacgggcg
ctgctattgg
aaagtatcca
ccattcgacc
cttgtcgatc
gccaggctca
tgcttgccga
ctgggtgtgg
cttggcggcg

ggaaaccctg
tgtgtgggag
ttcaggcgac
tctagtgaaa
cggcgtttcc
tattctaggt
tggacccgca
gcatttgctg
atcctcgecc
gaactcggcg
gcttctgttce
ccagaactgc
gctgttaagg
ccaatcgctg
gattccacgc
tgcgttaatt
gctaaaggaa
atgtcagcta
cttgcagtgg
cggaattgcc
tggctttctt
gatgaggatc
gggtggagag
ccgtgttecg
gtgccctgaa
ttccttgege
gcgaagtgec
tcatggctga
accaagcgaa
aggatgatct
aggcgcgcat
atatcatggt
cggaccgcta

aatgggctga
Seite 8

gccctecacc
actcctgtgt
tactactgga
gagaaaggcc
atgcggggct
agctgaacaa
ccgacgaagc
ctaccgcggg
agttcccaga
agcttgctaa
cacagctcaa
ctgataacgc
gttccgctgt
tcaagaactt
gtcatatgac
aacaattggg
gcggaacacg
ctgggctatc
gcttacatgg
agctggggcy
gccgccaagg
gtttcgcatg
gctattcggce
gctgtcagceg
tgaactgcag
agctgtgctc
ggggcaggat
tgcaatgcgg
acatcgcatc
ggacgaagag
gcccgacggc
ggaaaatggc
tcaggacata

ccgcttectce

atgaagaaac
tctcecgecac
ttgctggcga
tcgaccgttc
gaaactgcca
aagagcccat
accgctgctce
cattgaggtc
gcgcctcacc
gactcctgaa
ggctgctatt
caccaccgac
gaacccagtg
tgttaagaag
tagttcggac
atcctctaga
tagaaagcca
tggacaaggg
cgatagctag
ccctctggta
atctgatggc
attgaacaag

tatgactggg

caggggcgcc
gacgaggcag
gacgttgtca
ctcctgtcat
cggctgcata
gagcgagcac
catcaggggc
gaggatctcg
cgcttttctg
gcgttggcta

gtgctttacg

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

2160



gtatcgccgc
gagcgggact
tttcgattcc
cggctggatg
cgcgecggcec
ggcgctcttc
cggtatcagc
gaaagaacat
tggcgttttt
agaggtggcg
tcgtgegcetce
cgggaagcgt
ttcgctccaa
ccggtaacta
ccactggtaa
ggtggcctaa
cagttacctt
gcggtggttt
atcctttgat
ttttggtcat
gccgcecatcg
ggatgctgtc
caaacgttga
cattgtttcc
gatcaagatc
aagaattaga
tttttgatcc
cgcgttcaat
gtgtgtaatc
gttttttatc
catagtatgc
ttgcttcaaa
tatggttgtc

tttttccgte

tcccgattcg
ctggggttcg
accgccgcect
atcctccagc
ggcccggtgt
cgcttccteyg
tcactcaaag
gtgagcaaaa
ccataggctc
aaacccgaca
tcctgttecg
ggcgctttct
gctgggctgt
tcgtcttgag
caggattagc
ctacggctac
cggaaaaaga
ttttgtttgc
cttttctacg
gagattatca
gcattttctt
tttgacaaca
ttgtttgtct
tttcgcttga
catttttaac
aacataacca
gcgggagtca
ttcatctgtt
atcgtttagc
gctttgcaga
tttgttaaat
tactaagtat
gcctgagcetg

accgtcaaag

B 8441 final DB.ST25

cagcgcatcg
aaatgaccga
tctatgaaag
gcggggatct
gaaataccgc
ctcactgact
gcggtaatac
ggccagcaaa
cgccceccctyg
ggactataaa
accctgccgce
catagctcac
gtgcacgaac
tccaacccgg
agagcgaggt
actagaagga
gttggtagct
aagcagcaga
gggtctgacg
aaaaggatct
ttgcgttttt
gatgttttct
gcgtagaatc
ggtacagcga
acaaggccag
agcatgtaaa
gtgaacaggt
actgtgttag
tcaatcatac
agtttttgac
aaagattctt
ttgtggectt
tagttgcctt

attgatttat

ccttctatcg
ccaagcgacg
gttgggcttc
catgctggag
acagatgcgt
cgctgecgcetce
ggttatccac
aggccaggaa
acgagcatca
gataccaggc
ttaccggata
gctgtaggta
ccccegttca
taagacacga
atgtaggcgg
cagtatttgg
cttgatccgg
ttacgcgcag
ctcagtggaa
tcacctagat
atttgttaac
tgcctttgat
ctctgtttgt
agtgtgagta
ttttgttcag
tatcgttaga
accatttgcc
atgcaatcag
cgagagcgcc
tttcttgacg
cgccttggta
tatcttctac
catcgatgaa

aatcctctac
Seite 9

ccttcttgac
cccaacctgc
ggaatcgttt
ttcttecgecc
aaggagaaaa
ggtcgttcgg
agaatcaggg
ccgtaaaaag
caaaaatcga
gtttcccect
cctgtccgcec
tctcagttcg
gcccgaccgc
cttatcgcca
tgctacagag
tatctgcget
caaacaaacc
aaaaaaagga
cgaaaactca
ccttttaaag
tgttaattgt
gttcagcagg
catatagctt
agtaaaggtt
cggcttgtat
cgtaatgccg
gttcatttta
cggtttcatc
gtttgctaac
gaagaatgat
gccatcttca
gtagtgagga
ctgctgtaca

accgttgatg

gagttcttct
catcacgaga
tccgggacgc
acgctagcgg
taccgcatca
ctgcggcgag
gataacgcag
gccgegttgce
cgctcaagtc
ggaagctccc
tttctcecctt
gtgtaggtcg
tgcgccttat
ctggcagcag
ttcttgaagt
ctgctgaagc
accgctggta
tctcaagaag
cgttaaggga
gccggecgeg
ccttgttcaa
aagctcggceg
gtaatcacga
acatcgttag
gggccagtta
tcaatcgtca
aagacgttcg
acttttttca
tcagccgtgce
gtgcttttge
gttccagtgt
tctctcageg
ttttgatacg

ttcaaagagc

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
3840
3900
3960
4020
4080
4140
4200



tgtctgatgc
cggagaaatc
accattcttg
taaagacgcg
acatgtaaat
ggtagccgtg
cgtccaggcc
gatatttttc
aaatgccgta
cgcctectgce
tgatgttcat
ccctectgtt
aggggtgacg
cagtaacaaa
gcaactggtc
gggcctaaag
ctgttgcatg
atttcactaa
gctcgattta
<210>
<211>
<212>
<213>

<400> 16
atgagcacag

16
906
DNA

atggttactc
gcttatttgg
ccaacgacaa
gatcgggcga
gcggaagctg
aagccgagcc
ccaatttgtc
agacgcctga
gcagccacgt

aaccttgttt

tgatacgtta
agtgtagaat
tgtttggtct
gccagcgttt
cgatgtgtca
atagtttgcg
ttttgcagaa
atttttttgc
tgtttcctta
cagcagtgcg
cgttcatgtc
tgaagatggc
ccaaagtata
cccgcgcgat
tattttcctc
aactaaaaaa
ggcataaagt
ataatagtga

aat

gtttaacagc
cattcacgga
ttgataaggg
ccgccgctga
agctcatcgc
ctgcttctge
aagagggatt
tctatgacat
gtgaattacc
cattgatcaa

ggcttgcttt

B 8441 final DB.ST25

acttgtgcag
aaacggattt
tttaggatag
ttccagctgt
tccgcatttt
acagtgccgt
gagatatttt
tgttcaggga
tatggctttt
gtagtaaagg
tcctttttta
aagttagtta
cactttgccc
ttacttttcg
ttttgtttga
tctatctgtt
tgccttttta

acggcaggta

corynebacterium glutamicum

taagaccgga
atccggagac
cttggattct
aaaactagaa
cggtgtcgga
tggcgcagac
gctggcegceac
tcctggtcgg
tacgattttg
agaaacggga

gggcggatca

ttgtcagtgt
ttccgtcaga
aatcatttgc
caatagaagt
taggatctcc
cagcgttttg
taattgtgga
tttgcagcat
ggttcgtttc
ttaatactgt
tgtactgtgt
cgcacaataa
tttacacatt
acctcattct
tagaaaatca
tcttttcatt
atcacaattc

tatgtgatgg

gtagagcact
atcgatatcg
ttggttctcg
ctgctcaagg
accaacaaca
ggccttttag
ttcggtgcaa
tcaggtattc
gcggtcaagg
cttgcctggt

ggtttcattt

ttgtttgccg
tgtaaatgtg
atcgaatttg
ttcgccgact
ggctaatgca
taatggccag
cgaatcaaat
atcatggcgt
tttcgcaaac
tgcttgtttt
tagcggtctyg
aaaaagacct
ttaggtcttg
attagactct
taaaaggatt
ctctgtattt
agaaaatatc

gttaaaaagg

tcggcaccgt
ctgctggecg
cgggcaccac
ccgttcgtga
cgcggacatc
ttgtaactcc
ttgctgcagc
caattgagtc
acgccaaggg
attcaggcga

ccgtaattgg
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taatgtttac
gctgaacctg
tcgctgtett
ttttgataga
aagacgatgt
ctgtcccaaa
tcagaaactt
gtaatatggg
gcttgagttg
gcaaactttt
cttcttccag
aaaatatgta
cctgctttat
cgtttggatt
tgcagactac
tttatagttt
ataatatctc

atcggcggcc

tggagtagca
cgaagtcgcg
tggtgaatcc
ggaagttggg
tgtggaactt
ttattactcc
aacagaggtt
tgataccatg
tgacctcgtt
tgacccacta

acatgcagcc

4260
4320
4380
4440
4500
4560
4620
4680
4740
4800
4860
4920
4980
5040
5100
5160
5220
5280
5293

60
120
180
240
300
360
420
480
540
600
660



cccacagcat
gaaatcaacg
ttggcaaaag

atggctccaa

ctataa

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

<220>
<223>

<400>

atgagcacag
atggttactc
gcttatttgg
ccaacgacaa
gatcgggcga
gcggaagctg
aagccgagcc
ccaatttgtc
agacgcctga
gcagccacgt
aaccttgttt
cccacagcat
gaaatcaacg
ttggcaaaag

atggctccaa

ctataa

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

<220>
<223>

<400>

17

906

DNA
Artificial

optimized dapA

17

18

8438

DNA
Artificial

tacgtgagtt
ccaaactatc
ctgctctgcg

atgagcagga

ggttaacagc
cattcacgga
ttgataaggg
ccgecgctga
agctcatcgc
ctgcttctgce
aagagggatt
tctatgacat
gtgaattacc
cattgatcaa
ggcttgcttt
tacgtgagtt
ccaaactatc
ctgctctgcg

atgagcagga

B 8441 final DB.ST25

gtacacaagc ttcgaggaag gcgacctcgt
accgctggta gctgcccaag gtcgcttggg
tctgcagggc atcaacgtag gagatcctcg

acttgaggct ctccgagaag acatgaaaaa

of Corynebacterium glutamicum

taagacaggg gtagagcact tcgggaccgt
atccggagac atcgatatcg ctgctggccg
cttggattct ttggttctcg cgggcaccac
aaaactagaa ctgctcaagg ccgttcgtga
cggtgtcgga accaacaaca cgcggacatc
tggcgcagac ggccttttag ttgtaactcc
gctggcgcac ttcggtgcaa ttgctgcagce
tcctggtcgg tcaggtattc caattgagtc
tacgattttg gcggtcaagg acgccaaggg
agaaacggga cttgcctggt attcaggcga
gggcggatca ggtttcattt ccgtaattgg
gtacacaagc ttcgaggaag gcgacctcgt
accgctggta gctgcccaag gtcgcttggg
tctgcagggc atcaacgtag gagatcctcg

acttgaggct ctccgagaag acatgaaaaa

plasmid pK19 PSoD ask

18

ccgtgcgegg
tggagtcagc
acttccaatt

agctggagtt

tggggtagca
cgaagtcgcg
tggtgaatcc
ggaagttggg
tgtggaactt
ttattactcc
aacagaggtt
tgataccatg
tgacctcgtt
tgacccacta
acatgcagcc
ccgtgcgegg
tggagtcagc
acttccaatt

agctggagtt

aattcgccct tcaccgcggc tttggacatc actgctacgt agccaaacaa tgcacccgtc

acaagaccaa ggatgagggc tttgtccttc tttaatacgt attccgcaag cagccacatt

ccacccatta ctgcaacgcc gactaaaagt actggaatcc atcgatcgag tgggggtggg
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720
780
840
900
906

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
906

60
120
180



ggttrtccggg
tagcccagaa
gcgtgaacat
gtgctactgt
gtgtcatcag
gcgcgatccg
aaagcacggc
gcgaagtagc
tttattggaa
tctgcagata
ccattcaggc
cagctggcga
cagtcacgac
gacattactc
ttactcaggc
tgcctgecac
catgccataa
cttagctgcc
atttcgttgce
gcgaagcgcc
aggatttttt
cggaacgcat
tcgtggttgt
cagtgaatcc
tttctaacgc
gggctctcag
cactccaggt
ccagggtgtt
cactgcagtt
tgacggtgty
cagcttcgaa
tgttgaatac
tcccggeact

cggtgtcgca

aagggggcgt
gatttcagtt
cagcgacagg
ttgtaagaaa
agcattgagt
gtgtctgacc
gagcagattg
acctgtcact
cgcgtcccag
tccatcacac
tgcgcaactg
aagggggatg
gttgtaaaac
aggcaaccga
aaccgaaagg
ctttaagcgc
caggaatgtt
aattattccg
aatataaaca
atctgacgga
acccgtggcc
tagaaacgtc
ctgctccgca
cgttccgeca
tctcgtcgcec
gctggtgtgc
cgtgtgcgtg
aataaagaaa
gcgttggeag
tataccgctg
gaaatgctgg
gctcgtgcat
ttgattgccg

accgacaagt

B 8441 final DB.ST25

cccaaaacga
cggcgtagtc
acaagcactg
tatgccagca
aaaggtgagc
acggtgcccc
ctttgcactt
tttgtctcaa
tggctgagac
tggcggccgce
ttgggaaggg
tgctgcaagg
gacggccagt
aagggcgaat
gcgaattcgce
ctcatcagcg
cctttcgaaa
ggcttgtgac
aaaaggccta
ttttcaaaag
ctggtcgtac
gctgaacgga
atgggagaca
gctcgtgaaa
atggctattg
tcaccaccga
aagcactcga
cccgcgatgt
ctgctttgaa
acccgcgcat
aacttgctgc
tcaatgtgcc
gctctatgga

ccgaagccaa

tcatgatgcc
ggtagccatt
gttgcactac
tcgcggtact
tccttaggga
atgcgattgt
gattcagggt
atattaaatc
gcatccgcta
tcgagcatgce
cgatcggtgc
cgattaagtt
gaattccgtg
tccgtggeac
ccttgcggey
gtaaccatca
attgaggaag
ccgctacccg
tcattgggag
atgtatatgc
agaaatatgg
tcgttgccac
ccacggatga
tggatatgct
agtcccttgce
gcgccacgga
tgagggcaag
caccacgttg
cgctgatgtg
cgttcctaat
tgttggctcc
acttcgcgta
ggatattcct

agtaaccgtt
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cacggctacg
gaatcgtgct
caagagggtg
catgcctgec
gccatctttt
taatgccgat
agttgactaa
gaatatcaat
aagccccagg
atctagctta
gggcctcttce
gggtaacgcc
gcacggaaat
ggaaatcgag
caggattttc
cgggttcggg
ccttatgecc
ataaataggt
gtgtcgcacc
tcggtgcgga
cggttcctcg
caagaaggct
acttctagaa
cctgactgct
gcagaagccc
aacgcacgca
atctgcattg
ggtcgtggtg
tgtgagattt
gcacagaagc
aagattttgg
cgctcgtctt
gtggaagaag
ctgggtattt

gtgaggaggg
gagagcggca
ccgaaaccaa
caccacatcg
ggggtgcgga
gctagggcga
agagttgctc
atatggtctg
aagggcgaat
tcgccattcg
gctattacgc
agggttttcc
cgaggtagaa
gtagaagaca
taaaacagga
tgcgaaaaac
ttcaacccta
cggctgaaaa
aagtactttt
aacctacgaa
cttgagagtg
ggaaatgatg
cttgcagcgg
ggtgagcgta
aatctttcac
ttgttgatgt
ttgctggttt
gttctgacac
actcggacgt
tggaaaagct
tgctgcgceag
atagtaatga
cagtccttac

ccgataagcc

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
2160
2220



aggcgaggct
tctgcagaac
ttccgacggc
caatgtgctt
tcacccaggt
attgatttcc
tgctgcacgt
tgcaggcacc
gttggtgcaa
ccagctgaca
gccctttcgg
tcggtacccyg
tcatagctgt
ggaagcataa
ttgcgctcac
ggccaacgcg
gactcgctgc
atacggttat
caaaaggcca
cctgacgagce
taaagatacc
ccgcttaccg
tcacgctgta
gaaccccccg
ccggtaagac
aggtatgtag
agaacagtat
agctcttgat
cagattacgc
gacgctcagt
atcttcacct
aggatcatcc
cactaaatca

acggaagatc

gcgaaggttt
gtctcttctg
cgccgcgega
tacgacgacc
gttaccgcag
acctctgaga
gcattgcatg
ggacgctaaa
ccggccaggt
ctgttcgttt
ttgcctgagt
gggatcctct
ttcctgtgtg
agtgtaaagc
tgcccgcecttt
cggggagagyg
gctcggtegt
ccacagaatc
ggaaccgtaa
atcacaaaaa
aggcgtttcc
gatacctgtc
ggtatctcag
ttcagcccga
acgacttatc
gcggtgctac
ttggtatctg
ccggcaaaca
gcagaaaaaa
ggaacgaaaa
agatcctttt
agccctgata
gtaagttggc

acttcgcaga

B 8441 final DB.ST25

tccgtgegtt
tagaagacgg
tggagatctt
aggtcggcaa
agttcatgga
ttcgtatttc
agcagttcca
gttttaaagg
cggccaggtt
ctttgcttcc
aatgtcttct
agagtcgacc
aaattgttat
ctggggtgcc
ccagtcggga
cggtttgcgt
tcggctgegg
aggggataac
aaaggccgceg
tcgacgctca
ccctggaagce
cgcctttctc
ttcggtgtag
ccgctgcegcec
gccactggca
agagttcttg
cgctctgctg
aaccaccgct
aggatctcaa
ctcacgttaa
ggggtgggcyg
gaaacagaag
agcatcaccc

ataaataaat

ggctgatgca
caccaccgac
gaagaagctt
agtctccctc
agctctgcgce
cgtgctgatc
gctgggeggc
agtagtttta
atgcgcaccc
ccacgttccg
acctcgattt
tgcaggcatg
ccgctcacaa
taatgagtga
aacctgtcgt
attgggcgct
cgagcggtat
gcaggaaaga
ttgctggcgt
agtcagaggt
tccctegtgce
ccttcgggaa
gtcgttcget
ttatccggta
gcagccactg
aagtggtggc
aagccagtta
ggtagcggtg
gaagatcctt
gggattttgg
aagaactcca
ccactggagc
gacgcacttt

cctggtgtcc
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gaaatcaaca
atcatcttca
caggttcagg
gtgggtgcty
gatgtcaacg
cgtgaagatg
gaagacgaag
caatgaccac
ttttggaaga
caggccgtaa
ccgtgcecacg
caagcttggc
ttccacacaa
gctaactcac
gccagctgca
cttccgcettc
cagctcactc
acatgtgagc
ttttccatag
ggcgaaaccc
gctctcctgt
gcgtggcgcet
ccaagctggg
actatcgtct
gtaacaggat
ctaactacgg
ccttcggaaa
grttttttgt
tgatcttttc
tcatgagatt
gcatgagatc
acctcaaaaa
gcgccgaata

ctgttgatac

ttgacatggt
cctgccctcg
gcaactggac
gcatgaagtc
tgaacatcga
atctggatgc
ccgtcgttta
catcgcagtt
gcgcaatttc
gattgaattc
gaattcgagc
gtaatcatgg
catacgagcc
attaattgcg
ttaatgaatc
ctcgctcact
aaaggcggta
aaaaggccag
gctccgeccc
gacaggacta
tccgaccctyg
ttctcatagc
ctgtgtgcac
tgagtccaac
tagcagagcg
ctacactaga
aagagttggt
ttgcaagcag
tacggggtct
atcaaaaagg
cccgegetgg
caccatcata
aatacctgtg

cgggaagccc

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
3840
3900
3960
4020
4080
4140
4200
4260



tgggccaact
cataatgaaa
gatagaaaca
tggcagcatc
cagaataaat
gaaaatgaga
cactaccggg
cgcctgtecc
cacaaaacag
gcgatttttt
cgtgtagact
ccacccgcga
gggaatcctg
atggctgatg
ccagacgaac
tacctgctgg
cgcgagggcy
atcgaaatct
tcggcatttt
aacagatgtt
gtctgcgtag
ttgaggtaca
taacacaagg
accaagcatg
gtcagtgaac
tgttactgtg
tagctcaatc
cagaagtttt
aaataaagat
gtatttgtgg
gctgtagttg
aaagattgat
gttaacttgt

gaataaacgg

tttggcgaaa
taagatcact
gaagccactg
acccgacgca
aaatcctggt
cgttgatcgg
cgtatttttt
ctcagttcag
cagggaagca
cggtatatcc
ttccttggtg
gcgggtgttc
ctctgcgagg
aaaccaagcc
gaagagcgat
ccgtcggeca
tcccggaaaa
cgtgatggca
cttttgcgtt
ttcttgectt
aatcctctgt
gcgaagtgtg
ccagttttgt
taaatatcgt
aggtaccatt
ttagatgcaa
ataccgagag
tgactttctt
tcttcgectt
cctttatctt
ccttcatcga
ttataatcct
gcagttgtca
atttttccgt

B 8441 final DB.ST25

atgagacgtt
accgggcgta
gagcacctca
ctttgcgecy
gtccctgttg
cacgtaagag
gagttatcga
taatttcctg
gcgcttttec
atcctttttc
tatccaacgg
cttcttcact
ctggccggcet
aaccaggaag
tgaggaaaag
gggctacaaa
cgattccgaa
ggttgggcgt
taactgttaa
tgatgttcag
ttgtcatata
agtaagtaaa
tcagcggctt
tagacgtaat
tgccgttcat
tcagcggttt
cgccgtttgce
gacggaagaa
ggtagccatc
ctacgtagtg
tgaactgctg
ctacaccgtt
gtgtttgttt

cagatgtaaa

gatcggcacg
ttttttgagt
aaaacaccat
aataaatacc
ataccgggaa
gttccaactt
gattttcagg
catttgcctg
gctgcataac
gcacgatata
cgtcagccgg
gtcccttatt
accgcceggeg
ggcagcccac
gcggcggcgy
atcacgggcg
gcccaacctt
cgcttggtcg
ttgtccttgt
caggaagctc
gcttgtaatc
ggttacatcg
gtatgggcca
gccgtcaatc
tttaaagacg
catcactttt
taactcagcc
tgatgtgctt
ttcagttcca
aggatctctc
tacattttga
gatgttcaaa
gccgtaatgt
tgtggctgaa
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taagaggttc
tatcgagatt
catacactaa
tgtgacggaa
gccctgggec
tcaccataat
agctctttgg
tttccagtcg
cctgcttegg
caggattttg
gcaggatagg
cgcacctggc
taacagatga
ctatcaaggt
ccggcatgag
tcgtggacta
tcatagaagg
gtcatttcgc
tcaaggatgc
ggcgcaaacg
acgacattgt
ttaggatcaa
gttaaagaat
gtcatttttg
ttcgegegtt
ttcagtgtgt
gtgcgttttt
ttgccatagt
gtgtttgctt
agcgtatggt
tacgtttttc
gagctgtctg
ttaccggaga

cctgaccatt

caactttcac
ttcaggagct
atcagtaagt
gatcacttcg
aacttttggc
gaaataagat
catcgtctct
gtagatattc
ggtcattata
ccaaagggtt
tgaagtaggc
ggtgctcaac
gggcaagcgg
gtactgcctt
cctgtcggcec
tgagcacgtc
cggcggtgga
tcggtaccca
tgtctttgac
ttgattgttt
ttcctttege
gatccatttt
tagaaacata
atccgcggga
caatttcatc
aatcatcgtt
tatcgctttg
atgctttgtt
caaatactaa
tgtcgcctga
cgtcaccgtc
atgctgatac
aatcagtgta

cttgtgtttg

4320
4380
4440
4500
4560
4620
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



gtcttttagg
gtttttccag
gtcatccgca
tgcgacagtg
agaagagata
ttgctgttca
cttatatggc
tgcggtagta
tgtctccttt
tggcaagtta
tatacacttt
cgatttactt
cctcttttgt
aaaatctatc
aagttgcctt
gtgaacggca
cccgctcaga
gcgataccgt
tcacgggtag
atgaatccag
gtcacgacga
ggcgcgagcc
cgagtacgtg
tcaagcgtat
aggtgagatg
gcttcagtga
agccgegctg
agaaccgggc
tgttgtgccc
aatccatctt
cccctgegec
ccaaccttac
gcccagtcta

gcgttttcce

atagaatcat
ctgtcaatag
tttttaggat
ccgtcagcgt
tttttaattg
gggatttgca
ttttggttcg
aaggttaata
tttatgtact
gttacgcaca
gccctttaca
ttcgacctca
ttgatagaaa
tgtttctttt
tttaatcaca
ggtatatgtg
agaactcgtc
aaagcacgag
ccaacgctat
aaaagcggcc
gatcctcgcec
cctgatgctc
ctcgctcgat
gcagccgccg
acaggagatc
caacgtcgag
cctcgtettg
gcccctgegc
agtcatagcc
gttcaatcat
atcagatcct
cagagggcgc
gctatcgcca

ttgtccagat

B 8441 final DB.ST25

ttgcatcgaa
aagtttcgcc
ctccggctaa
tttgtaatgg
tggacgaatc
gcatatcatg
tttctttege
ctgttgcttg
gtgttagcgg
ataaaaaaag
cattttaggt
ttctattaga
atcataaaag
cattctctgt
attcagaaaa
atgggttaaa
aagaaggcga
gaagcggtca
gtcctgatag
attttccacc
gtcgggcatc
ttcgtccaga
gcgatgtttc
cattgcatca
ctgccccggce
cacagctgcg
gagttcattc
tgacagccgg
gaatagcctc
gcgaaacgat
tggcggcaag
cccagcetggce
tgtaagccca

agcccagtag

tttgtcgctg
gactttttga
tgcaaagacg
ccagctgtcc
aaattcagga
gcgtgtaata
aaacgcttga
ttttgcaaac
tctgettett
acctaaaata
cttgcctgcet
ctctcgtttg
gatttgcaga
attttttata
tatcataata
aaggatcgat
tagaaggcga
gcccattcgce
cggtccgeca
atgatattcg
cgcgecttga
tcatcctgat
gcttggtggt
gccatgatgg
acttcgccca
caaggaacgc
agggcaccgg
aacacggcgg
tccacccaag
cctcatcctg
aaagccatcc
aattccggtt
ctgcaagcta

ctgacattca

Seite 15

tctttaaaga
tagaacatgt
atgtggtagc
caaacgtcca
acttgatatt
tgggaaatgc
gttgcgcctc
tttttgatgt
ccagccctec
tgtaaggggt
ttatcagtaa
gattgcaact
ctacgggcct
gtttctgttg
tctcatttca
cctctagcga
tgcgectgcga
cgccaagctc
cacccagccg
gcaagcaggc
gcctggcgaa
cgacaagacc
cgaatgggca
atactttctc
atagcagcca
ccgtcgtggce
acaggtcggt
catcagagca
cggccggaga
tctcttgatc
agtttacttt
cgcttgectgt
cctgctttet

tccggggtca

cgcggecagce
aaatcgatgt
cgtgatagtt
ggccttttgce
tttcattttt
cgtatgtttc
ctgccagcag
tcatcgttca
tgtttgaaga
gacgccaaag
caaacccgcg
ggtctatttt
aaagaactaa
catgggcata
ctaaataata
accccagagt
atcgggagceg
ttcagcaata
gccacagtcg
atcgccatgg
cagttcggct
ggcttccatc
ggtagccgga
ggcaggagca
gtcccttecc
cagccacgat
cttgacaaaa
gccgattgtc
acctgcgtgce
agatcttgat
gcagggcttc
ccataaaacc
ctttgcgctt

gcaccgtttc

6360
6420
6480
6540
6600
6660
6720
6780
6840
6900
6960
7020
7080
7140
7200
7260
7320
7380
7440
7500
7560
7620
7680
7740
7800
7860
7920
7980
8040
8100
8160
8220
8280
8340



B 8441 final DB.ST25
tgcggactgg ctttctacgt gttccgcttc ctttagcagc ccttgcgccc tgagtgcttg

cggcagcgtg aagctagtaa cggccgccag tgtgctgg

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

<220>
<223>

19
5685
DNA
Arti

<400> 19
cgcgtttgcc

ccagctggtt
cgcggcgceca
ccgctgtgaa
gggttttgtc
agttgccgcg
ccgtacgagce
attcgcggcg
gatcataaat
ccatgccgga
ttgtccagct
cgcaccgagc
tgcgacacct
ctatttatcg
gatcctttct
tgtcgeegtt
cagttcgctc
atctgccaag
ggagttggac
ttctggcatg
gtacgcaggg
aggcagctcg
aacgcctgcec
gtcgatctca
acccgggatt
agtccgcaga

gaaaacgcaa

ficial

plasmid pCLIK Int Psod Glucose-6-PDH

caaatagtgg tcgatgcgga acacagaaga

gagctcgtgt
tgcttcttcg
ggaatctggt
gatgcgcttg
aacaaattcc
accagcactt
gccgtaacct
ggcggggagc
agggccagcg
ggagggggtc
atatacatct
cccaatgata
ggtagcgggt
ttaatgaaag
actgatgcag
caagaagcaa
tcaacgccca
agggtgtcac
gtgttgacgg
ttcttcacgc
gcggcgtcga
ttgccgcgca
acgtcgacat
taaatgatcc
aacggtgctg

gcgcaaagag

gcggattcga
gtggattcag
ggaatggaca
agtgttgcag
ataccctcgg
gcggcatcgce
accaacgaga
agcttctttc
atgcggggga
gtgtttgtgc
tttgaaaatc
ggcctttttg
cacaagcccg
atgtgtaacg
cgtgctgatt
cgaacttgtc
gagcctcaag
cgtgcaggtt
tgtttggacc
cggtggatgc
aaagctcctt
gagccaaagc
cgatgctctt
gctagcgggc
accccggatg

aaagcaggta

ggttgtggcc
ccatgccgga
ggtagtaagc
cgaggttgtc
cgaggcgctc
gtacgtattt
atcctggggg
gagccaagtc
gtcgtttatc
tcacgggtaa
cgtcagatgg
ttgatattgc
gaataattgg
gccacataag
ctacttcaga
cacaccctcg
ctgggagaac
gccctgctec
agccagctcg
ccacagtggg
gtacacagcg
ctcatcggat
ctgcgttaat
tgctaaagga
aatgtcagct
gcttgcagtg
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ttctgggaag
gaaaggcttc
acgctccagc
ccagttgccg
gaaagctgca
ccaaacattt
ttcaaagtct
cagcaatccg
gccagtgaca
ctgcgggtcg
aaaatccttt
cgcttcgcaa
aacgaaattt
cagctagatg
atcgaactaa
cgagcttcca
gtctccagga
acagcgtcag
agaaccgcgt
gaaacgtaaa
cgctgagtgt
taagcgcgct
ccgattgect
taacaattgg
agcggaacac
actgggctat

ggcttacatg

actgcgttga
tcgatgatca
tggtggcaga
gcggtgccgc
tcatcatcaa
tcacggaatt
tctttggacc
cggtttgcta
ccgaagatca
cgcagtgggt
cgtaggtttc
aagtacttgg
ttcagccgac
gtagtgtcac
ttcgatttca
tggactcaag
cctggaagac
cttctgccgce
cgatggtgcc
gagttgcagc
tggcaccttc
gagcgttggc
cgaggcgctt
gatcctctag
gtagaaagcc
ctggacaagg

gcgatagcta

8400
8438

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



gactgggcgy
aaggttggga
cgcaggggat
gatggattgc
gcacaacaga
ccggttettt
gcgecggctat
actgaagcgg
tctcaccttg
acgcttgatc
cgtactcgga
ctcgcgcecag
gtcgtgaccc
ggattcatcg
acccgtgata
ggtatcgccg
tgagcgggac
atttcgattc
ccggctggat
gcgegeegge
aggcgctctt
gcggtatcag
ggaaagaaca
ctggcgtttt
cagaggtggc
ctcgtgcgcet
tcgggaageg
gttcgctcca
tccggtaact
gccactggta
tggtggccta
ccagttacct
agcggtggrt
gatcctttga

ttttatggac
agccctgcaa
caagatctga
acgcaggttc
caatcggctg
ttgtcaagac
cgtggctggce
gaagggactg
ctcctgccga
cggctacctg
tggaagccgg
ccgaactgtt
atggcgatgc
actgtggccg
ttgctgaaga
ctceccgattce
tctggggttc
caccgccgec
gatcctccag
cggceeggatg
ccgcttectce
ctcactcaaa
tgtgagcaaa
tccataggct
gaaacccgac
ctcctgttcc
tggcgctttc
agctgggctg
atcgtcttga
acaggattag
actacggcta
tcggaaaaag
tttttgtttg

tcttttctac

B 8441 final DB.ST25

agcaagcgaa
agtaaactgg
tcaagagaca
tccggecget
ctctgatgcc
cgacctgtcc
cacgacgggc
gctgctattg
gaaagtatcc
cccattcgac
tcttgtcgat
cgccaggctc
ctgcttgecg
gctgggtgtg
gcttggcggc
gcagcgcatc
gaaatgaccg
ttctatgaaa
cgcggggatc
tgaaataccg
gctcactgac
ggcggtaata
aggccagcaa
ccgecccecct
aggactataa
gaccctgccg
tcatagctca
tgtgcacgaa
gtccaacccg
cagagcgagg
cactagaagg
agttggtagc
caagcagcag

ggggtctgac

ccggaattgce
atggctttct
ggatgaggat
tgggtggaga
gccgtgttec
ggtgccctga
gttccttgcg
ggcgaagtgc
atcatggctg
caccaagcga
caggatgatc
aaggcgcgea
aatatcatgg
gcggaccgct
gaatgggctg
gccttctatce
accaagcgac
ggttgggctt
tcatgctgga
cacagatgcg
tcgctgeget
cggttatcca
aaggccagga
gacgagcatc
agataccagg
cttaccggat
cgctgtaggt
cceccecgttce
gtaagacacg
tatgtaggcy
acagtatttg
tcttgatccg
attacgcgca

gctcagtgga

cagctggggc
tgccgccaag
cgtttcgcat
ggctattcgg
ggctgtcagc
atgaactgca
cagctgtgct
cggggcagga
atgcaatgcg
aacatcgcat
tggacgaaga
tgcccgacgg
tggaaaatgg
atcaggacat
accgcttect
gccttcttga
gcccaacctg
cggaatcgtt
gttcttcgcec
taaggagaaa
cggtcgttcg
cagaatcagg
accgtaaaaa
acaaaaatcg
cgtttccccc
acctgtccgce
atctcagttc
agcccgaccg
acttatcgcc
gtgctacaga
gtatctgcgc
gcaaacaaac
gaaaaaaagg

acgaaaactc
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gccctctggt
gatctgatgg
gattgaacaa
ctatgactgg
gcaggggcgc
ggacgaggca
cgacgttgtc
tctcctgtca
gcggctgeat
cgagcgagca
gcatcagggy
cgaggatctc
ccgcttttct
agcgttggct
cgtgctttac
cgagttcttc
ccatcacgag
ttccgggacy
cacgctagcg
ataccgcatc
gctgcggega
ggataacgca
ggccgegttg
acgctcaagt
tggaagctcc
ctttctccct
ggtgtaggtc
ctgcgcctta
actggcagca
gttcttgaag
tctgctgaag
caccgctggt
atctcaagaa

acgttaaggg

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
3480
3540
3600
3660



attttggtca
ggccgccatc
aggatgctgt
gcaaacgttg
acattgtttc
ggatcaagat
aaagaattag
atttttgatc
gcgcgttcaa
agtgtgtaat
cgttttttat
ccatagtatg
tttgcttcaa
gtatggttgt
gtttttccgt
ctgtctgatg
ccggagaaat
gaccattctt
ttaaagacgc
aacatgtaaa
tggtagccgt
acgtccaggc
tgatattttt
gaaatgccgt
gcgcctcctg
ttgatgttca
gccctectgt
aaggggtgac
tcagtaacaa
tgcaactggt
cgggcctaaa
tctgttgcat
catttcacta

cgctcgattt

tgagattatc
ggcattttct
ctttgacaac
attgtttgtc
ctttcgcttg
ccatttttaa
aaacataacc
cgcgggagtc
tttcatctgt
catcgtttag
cgctttgcag
ctttgttaaa
atactaagta
cgcctgaget
caccgtcaaa
ctgatacgtt
cagtgtagaa
gtgtttggtc
ggccagcgtt
tcgatgtgtc
gatagtttgc
cttttgcaga
catttttttg
atgtttcctt
ccagcagtgc
tcgttcatgt
ttgaagatgg
gccaaagtat
acccgcgcga
ctattttcct
gaactaaaaa
gggcataaag
aataatagtg

aaatctcgag

B 8441 final DB.ST25
aaaaaggatc ttcacctaga tccttttaaa

tttgcgtttt tatttgttaa ctgttaattg

agatgttttc
tgcgtagaat
aggtacagcg
cacaaggcca
aagcatgtaa
agtgaacagg
tactgtgtta
ctcaatcata
aagtttttga
taaagattct
tttgtggcct
gtagttgcct
gattgattta
aacttgtgca
taaacggatt
ttttaggata
tttccagctg
atccgcattt
gacagtgccg
agagatattt
ctgttcaggg
atatggcttt
ggtagtaaag
ctcctrttttt
caagttagtt
acactttgcc
tttacttttc
cttttgtttg
atctatctgt
ttgccttttt
aacggcaggt
aggcctgacg

ttgcctttga
cctctgtttg
aagtgtgagt
gttttgttca
atatcgttag
taccatttgc
gatgcaatca
ccgagagcgc
ctttcttgac
tcgccttggt
ttatcttcta
tcatcgatga
taatcctcta
gttgtcagtg
tttccgtcag
gaatcatttg
tcaatagaag
ttaggatctc
tcagcgtttt
ttaattgtgg
atttgcagca
tggttcgttt
gttaatactg
atgtactgtg
acgcacaata
ctttacacat
gacctcattc
atagaaaatc
ttcttttcat
aatcacaatt
atatgtgatg
tcgggcccgg
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tgttcagcag
tcatatagct
aagtaaaggt
gcggcttgta
acgtaatgcc
cgttcatttt
gcggtttcat
cgtttgctaa
ggaagaatga
agccatcttc
cgtagtgagg
actgctgtac
caccgttgat
tttgtttgcc
atgtaaatgt
catcgaattt
tttcgccgac
cggctaatgc
gtaatggcca
acgaatcaaa
tatcatggcg
ctttcgcaaa
ttgcttgttt
ttagcggtct
aaaaaagacc
tttaggtctt
tattagactc
ataaaaggat
tctctgtatt
cagaaaatat
ggttaaaaag

tacca

ggccggecgce
tccttgttca
gaagctcggc
tgtaatcacg
tacatcgtta
tgggccagtt
gtcaatcgtc
aaagacgttc
cacttttttc
ctcagccgtg
tgtgcttttg
agttccagtg
atctctcagc
attttgatac
gttcaaagag
gtaatgttta
ggctgaacct
gtcgctgtct
tttttgatag
aaagacgatg
gctgtcccaa
ttcagaaact
tgtaatatgg
cgcttgagtt
tgcaaacttt
gcttcttcca
taaaatatgt
gcctgcttta
tcgtttggat
ttgcagacta
ttttatagtt

cataatatct

gatcggcggc

3720
3780
3840
3900
3960
4020
4080
4140
4200
4260
4320
4380
4440
4500
4560
4620
4680
4740
4800
4860
4920
4980
5040
5100
5160
5220
5280
5340
5400
5460
5520
5580
5640
5685



20
7632
DNA
Arti

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

<220>
<223>

<400> 20
cgcccttecc

ccgcaagcac
gcagaaacgg
cgcaagcgca
ggcggtttta
tgggaagccc
gggatcaaga
attgcacgca
acagacaatc
tctttttgte
gctatcgtgg
agcgggaagg
ccttgctect
tgatccggct
tcggatggaa
gccagccgaa
gacccatggc
catcgactgt
tgatattgct
cgcecgetecc
gggactctgg
cactattatt
ctttatgecc
tttttagttc
aggaaaatag
tcgcgcgggt
atactttggc
ccatcttcaa

acatgaacga

ficial

aacagttgcg
tcagggcgca
tgctgacccc
aagagaaagc
tggacagcaa
tgcaaagtaa
tctgatcaag
ggttctccgg
ggctgctctg
aagaccgacc
ctggccacga
gactggctgc
gccgagaaag
acctgcccat
gccggtcttg
ctgttcgcca
gatgcctgct
ggccggcetgg
gaagagcttg
gattcgcagc
ggttcgctag
tagtgaaatg
atgcaacaga
tttaggcccg
accagttgca
ttgttactga
gtcacccctt

acaggagggc

tgaacatcaa

B 8441 final DB.ST25

cagcctgaat
agggctgcta
ggatgaatgt
aggtagcttg
gcgaaccgga
actggatggc
agacaggatg
ccgecttgggt
atgccgecgt
tgtccggtgce
cgggcgttcc
tattgggcga
tatccatcat
tcgaccacca
tcgatcagga
ggctcaaggc
tgccgaatat
gtgtggcgga
gcggcgaatg
gcatcgcctt
aggatcgatc
agatattatg
aactataaaa
tagtctgcaa
atccaaacga
taaagcaggc
acatatttta
tggaagaagc

aaagtttgca

plasmid pk1l9 sacB Glu-6-P-DH

ggcgaatggc
aaggaagcgg
cagctactgg
cagtgggctt
attgccagct
tttcttgecg
aggatcgttt
ggagaggcta
gttccggctg
cctgaatgaa
ttgcgcagcet
agtgccggygg
ggctgatgca
agcgaaacat
tgatctggac
gcggatgcecc
catggtggaa
ccgctatcag
ggctgaccgc
ctatcgcctt
ctttttaacc
atattttctg
aatacagaga
atccttttat
gagtctaata
aagacctaaa
ggtctttttt
agaccgctaa

aaacaagcaa

gataagctag
aacacgtaga
gctatctgga
acatggcgat
ggggcgceect
ccaaggatct
cgcatgattg
ttcggctatg
tcagcgcagg
ctccaagacg
gtgctcgacg
caggatctcc
atgcggcggce
cgcatcgagc
gaagagcatc
gacggcgagg
aatggccgct
gacatagcgt
ttcctcgtge
cttgacgagt
catcacatat
aattgtgatt
atgaaaagaa
gattttctat
gaatgaggtc
atgtgtaaag
tattgtgcgt
cacagtacat

cagtattaac

Seite 19

cttcacgctg
aagccagtcc
caagggaaaa
agctagactg
ctggtaaggt
gatggcgcag
aacaagatgg
actgggcaca
ggcgcccggt
aggcagcgeg
ttgtcactga
tgtcatctca
tgcatacgct
gagcacgtac
aggggctcgce
atctcgtcgt
tttctggatt
tggctacccg
tttacggtat
tcttctgagce
acctgccgtt
aaaaaggcaa
acagatagat
caaacaaaag
gaaaagtaaa
ggcaaagtgt
aactaacttg
aaaaaaggag

ctttactacc

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
1680
1740



gcactgctgg
aaggaaacat
caaaaaaatg
tctgcaaaag
gcaaactatc
gacacatcga
aacgctggcc
gaccaaacac
ttctacactg
aacgtatcag
tttgacggtg
agctcaggcg
tacttagtat
tttaacaaag
ctgcaaagcg
ctaaacgatg
acagatgaaa
gactcccgceg
ggttatgttt
ttaaaaatgg
caagcgaaag
gacaaacaat
gttgtcaaag
agaaaatgcc
cgagatttcg
gacgccctcg
ggccagcagg
tcgttegtet
ttcatcagcc
agcaggattc
gctcgegggt
aaagtctaca
cgaaaaaatc

tgctgttttg

caggaggcgc
acggcatttc
aaaaatatca
gcctggacgt
acggctacca
tttacatgtt
gcgtctttaa
aagaatggtc
atttctccgg
catcagacag
acggaaaaac
acaaccatac
ttgaagcaaa
catactatgg
ataaaaaacg
attacacact
ttgaacgcgc
gatcaaaaat
ctaattcttt
atcttgatcc
gaaacaatgt
caacgtttgc
acagcatcct
gatgggtacc
attccaccgc
cggacgtgct
taggccgaca
ggaaggcagt
atccgcttge
ccgttgagca
gggcctactt
cgaacccttt
gctataatga

tggaatatct

B 8441 final DB.ST25

aactcaagcg
ccatattaca
agtttctgaa
ttgggacagc
catcgtcttt
ctatcaaaaa
agacagcgac
aggttcagcc
taaacattac
ctctttgaac
gtatcaaaat
gctgagagat
cactggaact
caaaagcaca
cacggctgag
gaaaaaagtg
gaacgtcttt
gacgattgac
aactggccca
taacgatgta
cgtgattaca
gccgagcettc
tgaacaagga
gagcgaaatg
cgccttctat
catagtccac
ggctcatgcc
acaccttgat
cctcatctgt
ccgccaggty
cacctatcct
ggcaaaatcc
ccccgaagea

accgactgga

tttgcgaaag
cgccatgata
tttgattcgt
tggccattac
gcattagccg
gtcggcgaaa
aaattcgatg
acatttacat
ggcaaacaaa
atcaacggtg
gtacagcagt
cctcactacg
gaagatggct
tcattcttcc
ttagcaaacg
atgaaaccgc
aaaatgaacg
ggcattacgt
tacaagccgc
acctttactt
agctatatga
ctgctgaaca
caattaacag
accgaccaag
gaaaggttgg
gacgcccgtg
ggccgecgec
aggtgggctg
tacgccggceg
cgaataaggg
gcccggcetga
tgtatatcgt
gggttatgca

aacaggcaaa
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aaacgaacca
tgctgcaaat
ccacaattaa
aaaacgctga
gagatcctaa
cttctattga
caaatgattc
ctgacggaaa
cactgacaac
tagaggatta
tcatcgatga
tagaagataa
accaaggcga
gtcaagaaag
gcgetctegg
tgattgcatc
gcaaatggta
ctaacgatat
tgaacaaaac
actcacactt
caaacagagg
tcaaaggcaa
ttaacaaata
cgacgcccaa
gcttcggaat
attttgtagc
gccttttect
cccttectgg
gtagccggcc
acagtgaaga
cgccgttgga
gcgaaaaagg
gcggaaaagc

tgcaggaaat

aaagccatat
ccctgaacag
aaatatctct
cggcactgtc
aaatgcggat
cagctggaaa
tatcctaaaa
aatccgttta
tgcacaagtt
taaatcaatc
aggcaactac
aggccacaaa
agaatcttta
tcaaaaactt
tatgattgag
taacacagta
cctgttcact
ttacatgctt
tggccttgtg
cgctgtacct
attctacgca
gaaaacatct
aaaacgcaaa
cctgccatca
cgttttccgg
cctggccgac
caatcgctct
ttggcttggt
agcctcgcag
aggaacaccc
tacaccaagg
atggatatac
gctgctteccc

tactgaactg

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
3480
3540
3600
3660
3720
3780



aggggacagg
cgcccggtag
cgtctcattt
ttatttattc
gtgatgctgc
tctgtttcta
tatttcatta
aaagttggcc
gtgatcttcc
actgatttag
ctggatgatc
ctaggtgaag
ccactgagcg
gcgcgtaatc
ggatcaagag
aaatactgtt
gcctacatac
gtgtcttacc
aacggggggt
cctacagcgt
tccggtaagce
ctggtatctt
atgctcgtca
cctggecttt
ggataaccgt
gcgcagcgag
cgcgcgttgg
cagtgagcgc
ctttatgctt
aaacagctat
ttcaaagatc
agcatttcat

tcggcatccc

ttggtaggga

cgagagacga
tgatcttatt
tcgccaaaag
tgcgaagtga
caacttactg
tcagctcctg
tggtgaaagt
cagggcttcc
gtcacaggta
tgtatgatgg
ctccagcgceg
atcctttttg
tcagaccccg
tgctgcttgce
ctaccaactc
cttctagtgt
ctcgetctgce
gggttggact
tcgtgcacac
gagctatgag
ggcagggtcg
tatagtcctg
gg9g9gggcgga
tgctggectt
attaccgcct
tcagtgagcg
ccgattcatt
aacgcaatta
ccggctcgta
gaccatgatt
attttttgcc
cagcgctctt

atgcttcaag

agaggctgga

B 8441 final DB.ST25
tgccaaagag ctcctgaaaa tctcgataac

tcattatggt gaaagttgga acctcttacg

ttggcccagg
tcttccgtca
atttagtgta
aaaatctcga
tggaacctct
cggtatcaac
tttattcggc
tgtttttgag
gggatctcat
ataatctcat
tagaaaagat
aaacaaaaaa
tttttccgaa
agccgtagtt
taatcctgtt
caagacgata
agcccagctt
aaagcgccac
gaacaggaga
tcgggtttcg
gcctatggaa
ttgctcacat
ttgagtgagc
aggaagcgga
aatgcagctg
atgtgagtta
tgttgtgtgg
acgccaagct
cctaaattat
tggaccccac
aattggatcc

ttcatctaac

gcttcecggt
caggtattta
tgatggtgtt
taactcaaaa
tacgtgccga
agggacacca
gcaaagtgcg
gtgctccagt
gctggagttc
gaccaaaatc
caaaggatct
accaccgcta
ggtaactggc
aggccaccac
accagtggct
gttaccggat
ggagcgaacg
gcttcccgaa
gcgcacgagg
ccacctctga
aaacgccagc
gttctttect
tgataccgct
agagcgccca
gcacgacagg
gctcactcat
aattgtgagc
tgaaatttgc
ggcctgegec
gtacccgctg
agaatcttcc

agcgcatcca

atcaacaggg
ttcggcgcaa
tttgaggtgc
aatacgcccg
tcaacgtctc
ggatttattt
tcgggtgatg
ggcttctgtt
ttcgcccacc
ccttaacgtg
tcttgagatc
ccagcggtgg
ttcagcagag
ttcaagaact
gctgccagtg
aaggcgcagc
acctacaccg
gggagaaagg
gagcttccag
cttgagcgtc
aacgcggect
gcgttatccc
cgccgcagec
atacgcaaac
tttcccgact
taggcacccc
ggataacaat
tgggtggtyg
aggtgtgacc
ggtaatcctc
agctcagttc

aaatgaggcg
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tcaaaaaata
tgccgatcaa
acaccaggat
agtgcgtcgg
tccagtggcet
gtagtgatct
attttcgcca
attctgcgaa
ctgccaactt
tctatcaggg
ccaaaaggat
agttttcgtt
ctttrttttct
tttgtttgec
cgcagatacc
ctgtagcacc
gcgataagtc
ggtcgggcetg
aactgagata
cggacaggta
ggggaaacgc
gatttttgtg
ttttacggtt
ctgattctgt
gaacgaccga
cgcctctecc
ggaaagcggg
aggctttaca
ttcacacagg
tatccggaag
gttgcgggaa
tggttctcca
cacttcctcg

ctcgtatgct

3840
3900
3960
4020
4080
4140
4200
4260
4320
4380
4440
4500
4560
4620
4680
4740
4800
4860
4920
4980
5040
5100
5160
5220
5280
5340
5400
5460
5520
5580
5640
5700
5760
5820



tcaggtgatt
tccatggcag
acgcgaatca
tgtggtgcgt
gtgcgcaggt
gcaaaagtct
aactcagagc
tagcacggct
aaagaaattg
acgtcgcggg
tcagtcatgg
tggttagcaa
atgcggaaca
gattcgaggt
gattcagcca
atggacaggt
gttgcagcga
ccctcggega
gcatcgcgta
aacgagaatc
ttctttcgag
cgggggagtc
tttgtgctca
ataagatcga
tcagacgagc
cctcggtctce
agaacacagc
gctccagaac
gctcggaaac
gtgggcgctg
caggaattcc
<210>
<211>

<212>
<213>

21
7438
DNA
Arti

cttcagtgaa
aacctggaac
cgatggcgtt
ctttaaacac
agaacggcac
cagtggtgga
cctgccaacc
ttgtcgcaga
gttcttccat
ctgcgccgat
tgatctggac
aacgcagagc
cagaagattc
tgtggccgaa
tgccggaacg
agtaagccca
ggttgtcgaa
ggcgctccca
cgtatttttc
ctgggggcag
ccaagtcgcc
gtttatcctg
cgatggtagt
actaattcga
ttccatggac
caggacctgg
gtcagcttct
cgcgtcgatg
gtaaagagtt
agtgttggca
99

ficial

B 8441 final DB.ST25
ggattctgag taggagaagt ccatgttgac

cttggaaccg aagcggatga gcacaccttc

ttggccaagg gatacagtca tgtcgccgtc

cacggcaatc tcagtaacac ggcgaccaag

accagcccag cgacgagacg tgatctctaa

ctcagggttg aagccatctt cttcgcgaag

ggcagcgtac tgaccacgag cggaggtttt

gagcaccttg atcttttctg cctgcagctg

gccaagagct ggatcaggtg

gtccacccaa

ggcaaccaga
gccgtecgtag taaccagcac

gtggtcaacg tagttggagt tccacagtgg

caggatgttt tgaactgttt ccttgcccaa

gctggttgag
ggcgccatgce

tgggaagact gcgttgacca

aggcttctcg atgatcacgc

ctccagctgg tggcagaccg ctgtgaagga

gtgccgeggg ttttgtcgat

tcatcaaagt

gttgccggceg

agctgcatca tgccgcgaac

aacattttca cggaattccg tacgagcacc

aaagtcttct ttggaccatt

cgcggcggcc

caatccgecgg tttgctagat cataaatggc

agtgacaccg aagatcacca tgccggaagg

agtgggtttg tccagctgga

tttctttaat

cgggtcgcge

gtcacgatcc gaaagatgtg

tttcatgtcg ccgttactga tgcagcgtgce

tcaagcagtt cgctccaaga agcaacgaac

aagacatctg ccaagtcaac gcccagagcc

tggacagggt gtcaccgtgc

gcatggtgtt

gccgeggagt

gtgccttctg gacggtgttt

gcagcgtacg cagggttctt cacgccggtg

ccttcaggca

gctcggcgge gtcgaaaagc

Seite 22

gtcacggact
atcaggctgc
gaaaggctgg
acgcttaccg
ggtacaagcc
tcccttgact
atccaatggg
cgctggcacy
gttctggatg
gccaatatct
ctcaaacagc
atagtggtcg
ctcgtgtgceg
ttcttcggtg
atctggtgga
gcgcttgagt
aaattccata
agcacttgcg
gtaacctacc
ggggagcagc
gccagcgatg
gggggtcgty
taacggccac
tgattctact
ttgtccacac
tcaagctggg
aggttgccct
ggaccagcca
gatgcccaca

tccttgtaca

5880
5940
6000
6060
6120
6180
6240
6300
6360
6420
6480
6540
6600
6660
6720
6780
6840
6900
6960
7020
7080
7140
7200
7260
7320
7380
7440
7500
7560
7620
7632



<220>
<223>

<400> 21
ttatttgtta

cttgcctttg
tcctctgttt
gaagtgtgag
agttttgttc
aatatcgtta
gtaccatttg
agatgcaatc
accgagagcg
actttcttga
ttcgecttgg
tttatcttct
ttcatcgatg
ataatcctct
agttgtcagt
ttttccgtca
agaatcattt
gtcaatagaa
tttaggatct
gtcagcgttt
tttaattgtg
gatttgcagc
ttggttegtt
ggttaatact
tatgtactgt
tacgcacaat
cctttacaca
cgacctcatt
gatagaaaat
tttcttttca
taatcacaat

tatatgtgat

actgttaatt
atgttcagca
gtcatatagc
taagtaaagg
agcggcttgt
gacgtaatgc
ccgttcattt
agcggtttca
ccgtttgcta
cggaagaatg
tagccatctt
acgtagtgag
aactgctgta
acaccgttga
gtttgtttgc
gatgtaaatg
gcatcgaatt
gtttcgccga
ccggctaatg
tgtaatggcc
gacgaatcaa
atatcatggc
tctttcgcaa
gttgcttgtt
gttagcggtc
aaaaaaagac
ttttaggtct
ctattagact
cataaaagga
ttctctgtat
tcagaaaata

gggttaaaaa

B 8441 final DB.ST25

plasmid pK19 PGro PycA

gtccttgttc
ggaagctcgg
ttgtaatcac
ttacatcgtt
atgggccagt
cgtcaatcgt
taaagacgtt
tcactttttt
actcagccgt
atgtgctttt
cagttccagt
gatctctcag
cattttgata
tgttcaaaga
cgtaatgttt
tggctgaacc
tgtcgctgtce
ctttttgata
caaagacgat
agctgtccca
attcaggaac
gtgtaatatg
acgcttgagt
ttgcaaactt
tgcttcttec
ctaaaatatg
tgcctgettt
ctcgtttgga
tttgcagact
tttttatagt
tcataatatc

ggatcgatcc

aaggatgctg
cgcaaacgtt
gacattgttt
aggatcaaga
taaagaatta
catttttgat
cgcgecgttca
cagtgtgtaa
gcgtttttta
gccatagtat
gtttgcttca
cgtatggttg
cgtttttccg
gctgtctgat
accggagaaa
tgaccattct
tttaaagacg
gaacatgtaa
gtggtagccg
aacgtccagg
ttgatatttt
ggaaatgccg
tgcgcctect
tttgatgttc
agccctcctg
taaggggtga
atcagtaaca
ttgcaactgg
acgggcctaa
ttctgttgea
tcatttcact

tctagcgaac

Seite 23

tctttgacaa
gattgtttgt
cctttcgett
tccattttta
gaaacataac
ccgcgggagt
atttcatctg
tcatcgttta
tcgctttgea
gctttgttaa
aatactaagt
tcgcctgagce
tcaccgtcaa
gctgatacgt
tcagtgtaga
tgtgtttggt
cggccagegt
atcgatgtgt
tgatagtttg
ccttttgcag
tcattttttt
tatgtttcct
gccagcagtg
atcgttcatg
tttgaagatg
cgccaaagta
aacccgcgceg
tctattttcc
agaactaaaa
tgggcataaa
aaataatagt

cccagagtcc

cagatgtttt
ctgcgtagaa
gaggtacagc
acacaaggcc
caagcatgta
cagtgaacag
ttactgtgtt
gctcaatcat
gaagtttttg
ataaagattc
atttgtggcc
tgtagttgcc
agattgattt
taacttgtgc
ataaacggat
cttttaggat
ttttccaget
catccgcatt
cgacagtgcc
aagagatatt
gctgttcagg
tatatggctt
cggtagtaaa
tcteccttttt
gcaagttagt
tacactttgc
atttactttt
tcttttgttt
aatctatctg
gttgcctttt

gaacggcagg

cgctcagaag

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
1680
1740
1800
1860
1920



aactcgtcaa
agcacgagga
aacgctatgt
aagcggccat
tcctegecegt
tgatgctctt
cgctcgatgc
agccgccgcea
aggagatcct
acgtcgagca
tcgtcttgga
ccctgegetg
tcatagccga
tcaatcatgc
cagatccttg
gagggcgccc
tatcgccatg
gtccagatag
ttctacgtgt
gctagatgca
gcgaagtgtc
gttccctgceg
gtggtgtcgt
ccaaccgtct
gttcgattac
gagtcttaga
taagcagttt
atgtctgcag
aggtgaaaaa
tatcgccatt
tcgctattac
ccagggtttt
aacgctgtat

ctcaacagtt

gaaggcgata
agcggtcagce
cctgatagcg
tttccaccat
cgggcatccg
cgtccagatc
gatgtttcgc
ttgcatcagc
gccccggceac
cagctgcgca
gttcattcag
acagccggaa
atagcctctc
gaaacgatcc
gcggcaagaa
cagctggcaa
taagcccact
cccagtagcet
tccgettect
tgctcgagceg
tgctcgegtg
ccacggtttt
ggtggcaccyg
gacagttgct
tgaagcagca
ttttgagaaa
tggggaaaag
gtggaagcgt
ctggggcggg
cgccattcag
gccagctggc
cccagtcacg
ataacctgcg

gagtgctggc

B 8441 final DB.ST25

gaaggcgatg
ccattcgcecg
gtccgccaca
gatattcggc
cgccttgagce
atcctgatcg
ttggtggtcy
catgatggat
ttcgcccaat
aggaacgccc
ggcaccggac
cacggcggca
cacccaagcy
tcatcctgtc
agccatccag
ttccggttcg
gcaagctacc
gacattcatc
ttagcagccc
gccgccagtg
attgtgcttc
gtgaagctgt
accgcgtctg
gatctggctg
cgtcagctgg
acccaggatt
tgcaaagttt
ttaaatgcgt
gtaagggcga
gctgcgcaac
gaaaggggga
acgttgtaaa
tacggcttaa

actctcgggg

cgctgcgaat
ccaagctctt
cccagccggce
aagcaggcat
ctggcgaaca
acaagaccgg
aatgggcagyg
actttctcgg
agcagccagt
gtcgtggcca
aggtcggtct
tcagagcagc
gccggagaac
tcttgatcag
tttactttgc
cttgctgtcc
tgctttctct
cggggtcagc
ttgcgeectg
tgatggatat
ctttggctac
tctgccgecg
agctgatcct
ataccttcgc
ttcaacatga
gctttgtgea
gcaaagttta
taaacttggc
attccagcac
tgttgggaag
tgtgctgcaa
acgacggcca
agtttggctg
gtagagtgcc
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cgggagcggc
cagcaatatc
cacagtcgat
cgccatgggt
gttcggetgg
cttccatccg
tagccggatc
caggagcaag
ccctteecge
gccacgatag
tgacaaaaag
cgattgtctg
ctgcgtgcaa
atcttgatcc
agggcttccc
ataaaaccgc
ttgcgcttgce
accgtttctg
agtgcttgcg
ctgcagaatt
taacccacgc
taactctggc
accgatcgct
ggtgtaccca
tgatctaggc
ctcctgggtt
gaaatatttt
caaatgtggc
actggcggcec
ggcgatcggt
ggcgattaag
gtgaattcaa
ccatgtgaat

aaataggttg

gataccgtaa
acgggtagcc
gaatccagaa
cacgacgaga
cgcgagcccce
agtacgtgct
aagcgtatgc
gtgagatgac
ttcagtgaca
ccgcgcetgec
aaccgggcgce
ttgtgcccag
tccatcttgt
cctgcgecat
aaccttacca
ccagtctagc
gttttccctt
cggactggct
gcagcgtgaa
cgcecctteeg
gccaagatgc
ctgatcatcg
gtggcagtga
tcattgtcag
taatttttct
ttcactttgt
aagaggtaag
aacctttgca
gttactagct
gcgggectct
ttgggtaacg
cctgtggegce
ttttagcacc

tttgacacac

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
3480
3540
3600
3660
3720
3780
3840
3900
3960



agttgttcac
tctcatggag
gatcttggta
cggtgcagcc
tgcttctgaa
cgatgaaatt
cttcctgtct
tggcccaacc
gaagaaggct
cgttaaaagc
cggacgcggt
atctcgtgaa
taaccctcag
ttatgaacgt
acagcatttg
ctccattggt
agttacgagc
gtcgacctgc
ttgttatccg
gggtgcctaa
gtcgggaaac
tttgcgtatt
gctgcggcga
ggataacgca
ggccgcgtty
acgctcaagt
tggaagctcc
ctttctccct
ggtgtaggtc
ctgcgcectta
actggcagca
gttcttgaag
tctgctgaag

caccgctggt

ccgcgacgac
ggattcatcg
gcaaaccgcg
acggtagcta
gctgtccgca
atcggtgcag
gaaaatgccc
ccagaggttc
ggtctgccag
gctgaaggcc
atgcgttttg
gctgaagcgg
catattgaag
gactgctcac
gatccagaac
taccagggcyg
ggcgcgaatg
aggcatgcaa
ctcacaattc
tgagtgagct
ctgtcgtgcec
gggcgctctt
gcggtatcag
ggaaagaaca
ctggcgtttt
cagaggtggc
ctcgtgcgcet
tcgggaagceg
gttcgctcca
tccggtaact
gccactggta
tggtggccta
ccagttacct

agcggtggtt

B 8441 final DB.ST25
ggctgtgctg gaaacccaca accggcacac

tgtcgactca cacatcttca acgcttccag

gcgaaatcgc
tttacccccg
ttggtaccga
ctaaaaaagt
agcttgcccg
ttgatctcac
ttttggcgga
agacttaccc
ttgcttcacc
ctttcggcga
tgcagatcct
tgcagcgtcg
tgcgtgatcg
cgggaaccaa
caagggcgaa
gcttggcgta
cacacaacat
aactcacatt
agctgcatta
ccgcttecte
ctcactcaaa
tgtgagcaaa
tccataggct
gaaacccgac
ctcctgttcc
tggcgctttc
agctgggctg
atcgtcttga
acaggattag
actacggcta
tcggaaaaag

tttttgtttg

ggtccgtgcet
tgaagatcgg
aggctcacca
taaagcagat
cgagtgtgcg
cggtgataag
atccaccccg
catctttgtg
tgatgagctt
tggcgcggta
tggcgatcac
tcaccaaaaa
catttgtgcg
gggcgaattc
ttcgagcetcg
atcatggtca
acgagccgga
aattgcgttg
atgaatcggc
gctcactgac
ggcggtaata
aggccagcaa
ccgcccccct
aggactataa
gaccctgecg
tcatagctca
tgtgcacgaa
gtccaacccg
cagagcgagg
cactagaaga
agttggtagc
caagcagcag
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ttccgtgcag
ggatcattcc
gtcaaggcgt
gccatttacc
gaaaacggca
tctcgcgeygg
agcaaaaaca
aaggcagttg
cgcaaattag
tatgtcgaac
actggagaag
gttgtcgaaa
gatgcagtaa
ctctggataa
gtacccgggg
tagctgtttc
agcataaagt
cgctcactgce
caacgcgcgg
tcgctgeget
cggttatcca
aaggccagga
gacgagcatc
agataccagg
cttaccggat
cgctgtaggt
cccececgttce
gtaagacacg
tatgtaggcg
acagtatttg
tcttgatccg

attacgcgca

acaaaatttt
cattcaaaaa
cactcgaaac
accgctcttt
acctggacat
cgggatacgg
ttacttttat
taaccgccgce
tcgatgagat
ccggtggtgg
caacagaagc
gtgctgtgat
ttgtacacct
ttgcgccagce
agttctgccg
tcatcgcggt
atcctctaga
ctgtgtgaaa
gtaaagcctg
ccgctttecca
ggagaggcgg
cggtcgttcg
cagaatcagg
accgtaaaaa
acaaaaatcg
cgtttcceccc
acctgtccgc
atctcagttc
agcccgaccg
acttatcgcc
gtgctacaga
gtatctgcgc
gcaaacaaac

gaaaaaaagg

4020
4080
4140
4200
4260
4320
4380
4440
4500
4560
4620
4680
4740
4800
4860
4920
4980
5040
5100
5160
5220
5280
5340
5400
5460
5520
5580
5640
5700
5760
5820
5880
5940
6000



atctcaagaa
acgttaaggg
gtgggcgaag
acagaagcca
atcacccgac
aataaatcct
agacgttgat
gggcgtattt
cacctcaaaa
tgcgccgaat
cctgttgata
gtaagaggtt
ttatcgagat
tttcctgcat
cttttccgct
ctttttcgca
ccaacggcgt
cttcactgtc

gcecggctacce

caggaagggc
ggaaaaggcg
ctacaaaatc

ttccgaagcec

tgggcgtcgc

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

<220>
<223>

<400> 22
acgcgtgcegg

tttgagattg

22
DNA

ttttaacgca
gctgtaaaag

cttgggcgat

4980

gatcctttga
attttggtca
aactccagca
ctggagcacc
gcactttgcg
ggtgtccctg
cggcacgtaa
tttgagttat
acaccatcat
aaatacctgt
ccgggaagcc
ccaactttca
tttcaggagc
ttgcctgttt
gcataaccct
cgatatacag
cagccgggea
ccttattcgce
gccggcgtaa
agcccaccta
gcggeggecg
acgggcgtcg
caacctttca

ttggtcggtc

Artificial

tagaatgttt
aaactttggc
aagctcacac
acagccgtaa

tgttatgcaa

B 8441 final DB.ST25

tcttttctac
tgagattatc
tgagatcccc
tcaaaaacac
ccgaataaat
ttgataccgg
gaggttccaa
cgagattttc
acactaaatc
gacggaagat
ctgggccaac
ccataatgaa
tctttggcat
ccagtcggta
gcttcggggt
gattttgcca
ggataggtga
acctggcggt
cagatgaggg
tcaaggtgta
gcatgagcct
tggactatga
tagaaggcgg
atttcgctcg

aagaaagctg
agacggatcg
ccacgagcta
aaacctcttg

aagttgttag

ggggtctgac
aaaaaggatc
gcgctggagg
catcatacac
acctgtgacg
gaagccctgg
ctttcaccat
aggagctgat
agtaagttgg
cacttcgcag
ttttggcgaa
ataagatcac
cgtctctcgce
gatattccac
cattatagcg
aagggttcgt
agtaggccca
gctcaacggg
caagcggatg
ctgccttcca
gtcggcctac
gcacgtccgc
cggtggaatc

gtacccatcg

plasmid pCLIK int sacB dapA codon Tow

caggtagcag
caaatggcaa
aaaattcata
ctcgtgtcaa

gttttttgcg

gctcagtgga
ttcacctaga
atcatccagc
taaatcagta
gaagatcact
gccaactttt
aatgaaataa
agaaacagaa
cagcatcacc
aataaataaa
aatgagacgt
taccgggcgt
ctgtcccctc
aaaacagcag
attttttcgg
gtagactttc
cccgcgageg
aatcctgctc
gctgatgaaa
gacgaacgaa
ctgctggecg
gagggcgtcc
gaaatctcgt

gcattttctt

cgccaactgt
caagcccgta
tagttaagac
ttgttcttat

gggttgttta
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acgaaaactc
tccttttggg
cctgatagaa
agttggcagce
tcgcagaata
ggcgaaaatg
gatcactacc
gccactggag
cgacgcactt
tcctggtgtc
tgatcggcac
attttttgag
agttcagtaa
ggaagcagcg
tatatccatc
cttggtgtat
ggtgttcctt
tgcgaggctg
ccaagccaac
gagcgattga
tcggccaggg
cggaaaacga
gatggcaggt
ttgcgttt

tttcggtgat
tgtcatggac
aacatttttg
cggaatgtgg

acccccaaat

6060
6120
6180
6240
6300
6360
6420
6480
6540
6600
6660
6720
6780
6840
6900
6960
7020
7080
7140
7200
7260
7320
7380
7438

60
120
180
240
300



gagggaagaa
agcacttcgg
atatcgctgc
ttctcgcggg
tcaaggccgt
acaacacgcg
ttttagttgt
taacaattgg
gaacacgtag
ggctatctgg
tacatggcga
tggggcgccec
gccaaggatc
tcgcatgatt
attcggctat
gtcagcgcag
actgcaggac
tgtgctcgac
gcaggatctc
aatgcggcgg
tcgcatcgag
cgaagagcat
cgacggcgag
aaatggccgc
ggacatagcg
cttcctecgtg
tcttgacgag
aacctgccat
atcgttttcc
ttcgcccacg
gagaaaatac
cgttcggctyg
atcaggggat

taaaaaggcc

ggtaaccttg
gaccgttggg
tggccgcgaa
caccactggt
tcgtgaggaa
gacatctgtg
aactccttat
gatcctctag
aaagccagtc
acaagggaaa
tagctagact
tctggtaagg
tgatggcgca
gaacaagatg
gactgggcac
gggcgceccgyg
gaggcagcgc
gttgtcactg
ctgtcatctc
ctgcatacgc
cgagcacgta
caggggctcg
gatctcgtcg
ttttctggat
ttggctaccc
ctttacggta
ttcttctgag
cacgagattt
gggacgccgy
ctagcggcgc
cgcatcaggc
cggcgagcgg
aacgcaggaa

gcgttgctgg

B 8441 final DB.ST25
aactctatga gcacagggtt aacagctaag

gtagcaatgg
gtcgcggctt
gaatccccaa
gttggggatc
gaacttgcgg
tactccaagc
acccgggatt
cgcagaaacg
acgcaagcgc
gggcggtrttt
ttgggaagcc
ggggatcaag
gattgcacgc
aacagacaat
ttctttttgt
ggctatcgtg
aagcgggaag
accttgctcc
ttgatccggce
ctcggatgga
cgccagccga
tgacccatgg
tcatcgactg
gtgatattgc
tcgeegetcec
cgggactctg
cgattccacc
ctggatgatc
gccggecgge
gctctteccgce
tatcagctca
agaacatgtg

cgtttttcca

ttactccatt
atttggttga
cgacaaccgc
gggcgaagct
aagctgctgce
cggtcgacat
taaatcgcta
gtgctgaccc
aaagagaaag
atggacagca
ctgcaaagta
atctgatcaa
aggttctccg
cggctgctct
caagaccgac
gctggccacg
ggactggctg
tgccgagaaa
tacctgccca
agcecggtctt
actgttcgcc
cgatgcctgce
tggccggctg
tgaagagctt
cgattcgcag
gggttcgaaa
gccgecttct
ctccagcgeg
ccggtgtgaa
ttcctegetce
ctcaaaggcg
agcaaaaggc

taggctccge
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cacggaatcc
taagggcttg
cgctgaaaaa
catcgccggt
ttctgctggce
cgatgctctt
gcgggctgcet
cggatgaatg
caggtagctt
agcgaaccgg
aactggatgg
gagacaggat
gccgettggg
gatgccgccg
ctgtccggtg
acgggcgttc
ctattgggcg
gtatccatca
ttcgaccacc
gtcgatcagg
aggctcaagg
ttgccgaata
ggtgtggcgg
ggcggcgaat
cgcatcgect
tgaccgacca
atgaaaggtt
gggatctcat
ataccgcaca
actgactcgc
gtaatacggt
cagcaaaagg

cccectgacyg

acaggggtag
ggagacatcg
gattctttgg
ctagaactgc
gtcggaacca
gcagacggcc
ctgcgttaat
aaaggaagcg
tcagctactg
gcagtgggct
aattgccagc
ctttcttgce
gaggatcgtt
tggagaggct
tgttccggct
ccctgaatga
cttgcgcagc
aagtgccggg
tggctgatgc
aagcgaaaca
atgatctgga
cgcgcatgcec
tcatggtgga
accgctatca
gggctgaccg
tctatcgect
agcgacgccc
gggcttcgga
gctggagttc
gatgcgtaag
tgcgctcggt
tatccacaga
ccaggaaccg

agcatcacaa

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
2220
2280
2340



aaatcgacgc
tccccctgga
gtccgecttt
cagttcggtg
cgaccgctgc
atcgccactg
tacagagttc
ctgcgctctg
acaaaccacc
aaaaggatct
aaactcacgt
tttaaaggcc
taattgtcct
cagcaggaag
atagcttgta
aaaggttaca
cttgtatggg
aatgccgtca
cattttaaag
tttcatcact
tgctaactca
gaatgatgtg
atcttcagtt
gtgaggatct
ctgtacattt
gttgatgttc
tttgccgtaa
aaatgtggct
gaatttgtcg
gccgactttt
taatgcaaag
tggccagctg
atcaaattca

atggcgtgta

tcaagtcaga
agctcccteg
ctcccttegg
taggtcgttc
gccttatccg
gcagcagcca
ttgaagtggt
ctgaagccag
gctggtagcg
caagaagatc
taagggattt
ggccgeggec
tgttcaagga
ctcggcgcaa
atcacgacat
tcgttaggat
ccagttaaag
atcgtcattt
acgttcgcgce
tttttcagtg
gccgtgegtt
cttttgccat
ccagtgtttg
ctcagcgtat
tgatacgttt
aaagagctgt
tgtttaccgg
gaacctgacc
ctgtctttaa
tgatagaaca
acgatgtggt
tcccaaacgt
gaaacttgat

atatgggaaa

B 8441 final DB.ST25

ggtggcgaaa
tgcgctctcc
gaagcgtggc
gctccaagct
gtaactatcg
ctggtaacag
ggcctaacta
ttaccttcgg
gtggtttttt
ctttgatctt
tggtcatgag
gccatcggca
tgctgtcttt
acgttgattg
tgtttccttt
caagatccat
aattagaaac
ttgatccgcg
gttcaatttc
tgtaatcatc
ttttatcgct
agtatgcttt
cttcaaatac
ggttgtcgec
ttccgtcacc
ctgatgctga
agaaatcagt
attcttgtgt
agacgcggcc
tgtaaatcga
agccgtgata
ccaggccttt
atttttcatt

tgccgtatgt

cccgacagga
tgttccgacc
gctttctcat
gggctgtgty
tcttgagtcc
gattagcaga
cggctacact
aaaaagagtt
tgtttgcaag
ttctacgggg
attatcaaaa
ttttcttttg
gacaacagat
tttgtctgcg
cgcttgaggt
ttttaacaca
ataaccaagc
ggagtcagtg
atctgttact
gtttagctca
ttgcagaagt
gttaaataaa
taagtatttg
tgagctgtag
gtcaaagatt
tacgttaact
gtagaataaa
ttggtctttt
agcgtttttc
tgtgtcatcc
gtttgcgaca
tgcagaagag
tttttgctgt

ttccttatat
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ctataaagat
ctgccgetta
agctcacgct
cacgaacccc
aacccggtaa
gcgaggtatg
agaaggacag
ggtagctctt
cagcagatta
tctgacgctc
aggatcttca
cgtttttatt
gttttcttgc
tagaatcctc
acagcgaagt
aggccagttt
atgtaaatat
aacaggtacc
gtgttagatg
atcataccga
ttttgacttt
gattcttcgc
tggcctttat
ttgccttcat
gatttataat
tgtgcagttg
cggatttttc
aggatagaat
cagctgtcaa
gcatttttag
gtgccgtcag
atatttttaa
tcagggattt
ggcttttggt

accaggcgtt
ccggatacct
gtaggtatct
ccgttcagec
gacacgactt
taggcggtgc
tatttggtat
gatccggcaa
cgcgcagaaa
agtggaacga
cctagatcct
tgttaactgt
ctttgatgtt
tgtttgtcat
gtgagtaagt
tgttcagcgg
cgttagacgt
atttgccgtt
caatcagcgg
gagcgccgtt
cttgacggaa
cttggtagcc
cttctacgta
cgatgaactg
cctctacacc
tcagtgtttg
cgtcagatgt
catttgcatc
tagaagtttc
gatctccggce
cgttttgtaa
ttgtggacga
gcagcatatc

tcgtttcttt

2400
2460
2520
2580
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



cgcaaacgct
ttgttttgca
cggtctgctt
aagacctaaa
ggtcttgcct
agactctcgt
aaggatttgc
tgtatttttt
aaatatcata

aaaaaggatc

tgagttgcgc
aactttttga
cttccagccc
atatgtaagg
gctttatcag
ttggattgca
agactacggg
atagtttctg

atatctcatt

ggcggccgct

B 8441 final DB.ST25

ctcctgecag
tgttcatcgt
tcctgtttga
ggtgacgcca
taacaaaccc
actggtctat
cctaaagaac
ttgcatgggc
tcactaaata

cgatttaaat

cagtgcggta
tcatgtctcec
agatggcaag
aagtatacac
gcgcgattta
tttcctecttt
taaaaaatct
ataaagttgc
atagtgaacg

ctcgagaggc

gtaaaggtta
ttttttatgt
ttagttacgc
tttgcccttt
cttttcgacc
tgtttgatag
atctgtttct
ctttttaatc
gcaggtatat

ctgacgtcgg
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atactgttgc
actgtgttag
acaataaaaa
acacatttta
tcattctatt
aaaatcataa
tttcattctc
acaattcaga
gtgatgggtt

gcccggtacc

4440
4500
4560
4620
4680
4740
4800
4860
4920
4980



