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SEQUENCE LISTING

Mitsui Chemicals

METHOD OF PRODUCING L-GLUTAMIC ACID USING MICROORGANISM HAVING

CARBON DIOXIDE FIXATION PATHWAY
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PatentIn version 3.5
1

27

DNA
Artificial Sequence

Primer

1

cgcctcgagt gactcatacc aggcctg

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

<220>
<223>

<400>

cgcctcgagg caacaccttc ttcacgag

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

<220>
<223>

<400>

atcatccagc tgtcaggcag ccatcggaag

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

2

28

DNA

Artificial Sequence

Primer

2

3

30

DNA

Artificial Sequence

Primer

3

4
18

DNA

Artificial Sequence

Page 1

27

28

30



<220>

<223> Prim

<400> 4
atccccggga

<210> 5

<211> 1352
<212> DNA
<213>

<400> 5
cgcctcgagce

ttggttaaat
tgagaaagtc
gctgeccgetg
gaagaacgcg
ggtcgttgac
gagacctaac
cgcggagcca
tgtcaccgaa
caaaaacccc
cgatgagctg
aacgeggegg
tacgtgggca
aatccaaacc
cgaagttgac
gacagacggc
gaaaggctgg
cattggctaa
aacgtgccgg

tcattaaacg

er

attctgtt

actggaaggg

gtcgtattat
agctacatga
tggccattgg
ctggataagc
atcgaccagg
gcggtggttg
tttacccgca
ggcctacggc
gagcacactg
cgettttggc
ttctcgccag
tatcgggagg
accgcgcaag
tgtattgcca
gccgecgtcet
caacgaagcg
ggtttatgca
tatgtcggtg

tgccaacgag

Corynebacterium casei

ttcttcaggg
gaacacgccg
gaccaactac
caagcgatga
gctacgtcga
aggacgcgct
aaaacccctt
ccgaatacgc
gctctgtcga
catgggatag
tcgaagaaac
ttggtctagg
tcagaaagca
cacttaacca
ggtcaatcca
acgacgccac
ctgaggtgceg
cgttatccac
agaacagctc

aagcgtgctc

gaacccccgg
aggaatgaaa
ccgccctgag
cctccgtgag
agccaatccc
tttgcgctct
aaacgggcac
caaacgcaag
tggcgatagc
tcactggatc
cggctttatg
tcgtaattgc
ttttggagac
agagctgttt
taaatggatc
attcaccgca
tcgtgaggct
gcaacggaaa

aacgatggac

gcgtccagga
Page 2

aaaccgggga
accgaccgtg
ggacgctttg
ggcatttacc
gacgcgctct
ttgtgggaca
gcacacgctg
cctttggect
ggatactccg
accgataagc
ccgecctgegt
gcactctttg
gctgacggcc
gatgaaccac
atcaccaagt
atgcaatccg
ggacatactc
aacagcccgc

ttccgaaccg

gctgegegcec

aacatctgac
cacgctcgtg
agcagctgtg
gcacctcacg
ctaacctcct
gggaggactg
tctgggegcet
atgccgcggc
ggctgatcac
tgtatacgct
cctggaggaa
aaagcgcacg
taggccgcgc
tacctgtggc
cacgcatgtg
cacgcgggaa
tttggaggaa
gagctggcag
cgtgaagtgt

aaaggtctgt

18

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200



ccatgcgcge tatcgcggca gagattggtt gctcggtggg cacggttcac cgctacgtca

aagaagttga agagaagaaa accgcgtaaa tccagcggtt tagtcaccct cggecgtgttc

aaagtccatc gtaaccaagt cagctcgagg cg

<210> 6
<211> 32
<212> DNA
<213>

<220>
<223>

<400> 6

Primer

Artificial Sequence

ggaattccat atggctgtta aaaatcgtct ac

<210> 7
<211> 29
<212> DNA
<213>

<220>
<223>

<400> 7

Primer

Artificial Sequence

gctctagatc agaatctgat tccgtgttc

<210> 8

<211> 963
<212> DNA
<213>

<400> 8
atggctgtca

atgctcgaga
gttgcgeegg
gactggtcca
cgggacctcg
aaagtcggca

tacaaaggtt

aacgtggagg

agaaccgtct
aagcgccgga
atgacaagga
gatgcgeggt
ttgagatcgt
gcgcctcgga
tcaaaccgat

agatcgcccg

Methylococcus capsulatus

acaccgcagc
agccggegcec
gcaagcgcgc
ctccgtccgc
cgagtcctgc
cgttctgttc
caatatccac

cacctgtcct

gaactcgcgg

gacatcgtct
cggaacatcg
atcaacggcc
ggcgacaagc
gtcgcgactt
gtgctgatcg

gaacgcatgg
Page 3

tgccgggcag
ttctggacct
tcttcgegcet
tcgacaccca
tcgacaccat
tactttccca
aaacggccat

aggccatggt

caatccacgc
ggaagatgcg
caacacctac
ttacgcctac
tctggtgecg
gatcgaggcc
gggcatggcc

gttcggegtg

1260

1320

1352

32

29

60

120

180

240

300

360

420

480



gccgactacg
tacggcatgc
tggcatttcg
gacggcccct
gcggeactgg
gaaatcttca
gagcaggees
gcctcecgatcc
tag

<210> 9
<211> 903
<212> DNA

<213>

<400> 9
atgagcgtat

gccaccttcc
cctggcaaag
accgtggctg
cccttcaatg
atcgccgacg
gattccatcg
ggcatcatgc
accctcaatt
gtcggtatcg
gaagccgacc
gtcgeccgecg
ggccttgecg

gccgacaccg

ctgecgtcggt
tgaccgaccc
gcatttcccg
tcggcgattt
gctgcgaagg
cacccacgga
caaaggages

ggatggcgga

tcgttaacaa

acgccaagga

gcggcacccg
aagccgtggc
cggacgcgtt
gcatcccggt
tgatcggacc
cttcgcacat
acgaggcgac
gcggtgaccc
cggaaaccga
cccgetgggce
caccgaccgg

ccggagccaa

gcgegeecgce
tgacgaaagc
catggtcgcg
cagcgatccg
gaagtgggcg
aaaagaggtc
caaaggcgcg

gaacgtggtc

Methylococcus capsulatus

gcactccaag
cgccatgegg
ccatcccgat
cgccaccggc
gatggaagcc
acacgacatg
gaacaccccc
ttacaagaag
ggaacagatg
catcaacgga
gatcgtggtg
caaggaaaac
ccgacgcatg

gatggacgcc

acgaccaaca
ggtacccgceg
gcctgecegeg
gaaggattcc
atccatccct
acgcgggcct
gtgtctctgg

cgccagatga

gtcatcttcc
atgggcaccc
cccgaactcg
gccgacgtcet
atagacgccg
atccgactgc
ggcatcatca
ggcaacgtcg
gccgegettg
accgatttcg
atgatcggcg
atgacaaagc

ggccatgeccg

atggaagcct
Page 4

tcggeggegce
cctatcactg
cctatgggct
gcgecgeage
cccagattcc
accgcatcct

atgggcggct

agcagatcga

agggcttcac
gggtggtegg
ctcatctgcc
ccgececgtgtt
gcatccgggt
agcgctaccg
cgececgggega
gcatcgtgtc
ggctgggceat
tcactgtcct
aaatcggcegg
cggtcatcgg

gcgccatcat

tggggctgta

caacccggat
ggccgaccag
tcgccccatc
ccgecegtgcec
actgtgcaac
ggaagccatg
gatcgatgcc

gtcgegtegg

cggcgagcac
cggtgtcacc
ggtgttcgac
cgtgccgecg
cgccgtgacc
ggtgggtaag
gtgcaaggtg
gcgctceceggc
caccacctcg
gcgegecttc
cccccaggaa
cttcgtcgca
ctccagcgag

tgtcgcccgc

540

600

660

720

780

840

900

960

963

60

120

180

240

300

360

420

480

540

600

660

720

780

840



aacccggcac agatcggcca gaccgtgcta cgcgeccgege aggaacacgg aatcagattc

tga

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

10
1170
DNA

<400> 10
gtgaatatcc

gacggegecg
agccgectggg
aaggtcgccc
ctcgtcaccc
gccagccata
atcaccctga
ccggagaaaa
cgcaaggtcg
atgaaggcca
ctggccatcg
gacgacaacg
gacccgaaag
atcggctgca
catggecggcc
accaatgcct
tttgccggca
ctgcagatca

aagatcctgg

gccaaggecg

atgagtacca
ttgcctattc
tggtcaaggc
actccatcga
atcagaccgg
tcaaaaagga
tcgcctccag
tcgtcaagga
ccacggcgat
tctaccgctg
tgggcgaaag
ccctgtaccg
aggtcgaagc
tcgtcaatgg
gtccggccaa
gccgcatcegt
tcaaccgctg
aggtgccgct
ccgaatccgg

tcgccatcgt

Methylococcus capsulatus

ggccaaggag
cgacgcgcag
gcagatccat
ggaagtccgc
cccgggagsc
atactacctg
cgagggceegsc
agtcgtcgat
cggcctgaaa
catgcgcgac
cgacgaatcg
gcagcgcacc
ctccggccac
cgeccggectc
cttcctcgac
actggaagat
tgactggatc
gatcgtgcgc
cctctecttc

caagggataa

ctgctcaaga
gccgecageg
gceggeggtc
caatacgccg
tcgectggttc
ggcttcgtga
atggaaatcg
ccggccatag
ggcaaactga
aaagatgccc
ctcatggtcc
atcaccgaga
ggtctcaatt
gccatggcett
gtgggcggcg
cccaacgtcc
gccaagggcec

ctggccggga

atcaccgcgg

Page 5

cctatggcgt
tcgccgagga
gcggeaagsc
acgccatgct
agcgtctgtg
tcgatcgegg
aggaagtcgc
gcctgetgga
tgccccaggc
tgcaggccga
tggatgccaa
tgcgcgacct
acatcgccct
cgctcgacgc
gcgcctcccc
gctgcatcct
tgatccaggc
cgaacgtcga

aaaatctgga

gcccgtgcecc
gatcggeggc
cgggggcegta
cggcagccac
ggtggaacag
caatcaacgc
aaaggaaacc
cttccagtgc
cgtcaggctg
aatcaatcct
gttcaacttc
ggccgaggaa
cgacggcaac
catcaccctg
cgagaaggtc
ggtcaacatc
ctgcgacagc
cgagggccgc

cgacgcggcc

900

903

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1170



<210> 11

<211> 46

<212> DNA

<213> Artificial Sequence

220>
<223> Primer

<400> 11

ggaattcaca aaaaggataa aacaatggct gtcaagaacc gtctac

<210> 12

<211> 31

<212> DNA

<213> Artificial Sequence

<220>
<223> Primer

<400> 12
cgaattctca gaatctgatt ccgtgttcct g

<210> 13

<211> 53

<212> DNA

<213> Artificial Sequence

220>
<223> Primer

<400> 13

cgagctcaag cttacaaaaa ggataaaaca atgagcacca ttgcattcat cgg

<210> 14

<211> 28

<212> DNA

<213> Artificial Sequence

<220>
<223> Primer

<400> 14
cgggatccct agtccagcag catgagag

<210> 15

<211> 2727

<212> DNA

<213> Rhodococcus jostii

Page 6

46

31

53

28



<400> 15
atgagcacca

gccaaggecg
gtcgacgccg
gtggccgtga
gtcttcgagc
gtcaccaccg
gtatcgggtg
ccggaggatt
gtgggcccga
aacatccaac
gctgeggtceg
cagaagatgc
ctcggcatcg
gtcgcccagc
ctgctgcgtg
aatcctcgat
ctggaactcg
tacgcagcaa
gcctcccaca
ggcacctccg
tcgatcccga
ttccaggccg
ctcgagccgg
cggccaggac

gacccggata

gagaaggcac

ttgcattcat
gccaccaggt
ggggcraccgce
tggtccccga
acgccccggc
ccctecgecegc
gcgaggeegs
tcgaggegsgc
acggttccgg
tcctcgecga
aggtgctcgg
tggaccggtc
tgaccagcgc
tgatggcctc
gagtggagcg
ggagaagtga
aaggtgccac
tgcgtaacca
tggccgaggg
ggceccgeegg
tcctcgegat
tcgacatcgc
cccaggttcc
cggtgctcat
cctaccagcc

tcgacatgct

cggactcgga

ggtcggatac
ggccgactcc
ctccccggac
cggcgeccectg
gcaggcaacc
tgcggtcaac
caagccgatc
gcagacggtg
ggcgatcatc
cggcegggctg
cttcgaaccg
cgctcgcgag
cgcccgtgeg
gctgtccggc
tatgcctcgt
tcaggccttc
cggaggaatc
attcacccgc
aaccgacatg
caccggccaa
ctcgatcgca
gggagcgttc
cgacctgccg
gctgcccegtg

gggtgccgcc

atcatgggca
aaccgctcgc
atcgccaagg
gtccaggccg
atcatcgact
gagcggggct
gccgcactgt
ctcgacaccg
aaggccgcga
ttcctcgagg
gccggatcegg
ggattccgca
gceggtgteg
aacggtgatg
cgcccctccc
atgcgcgccg
ggccttcccg
aagcacatcc
gccaaggecg
atcaccggtc

gctcccgtgg

ggcccggtca
gcgcaggcat
atcgacgtgc
tacaagccgg

gaacgcccgc

Page 7

gccccatggc
ccgagcgcac
ccgttgecgg
tactcgccgg
tctccagcat
tccggctgat
cgatcatggt
tcggcaagac
accagctgat
cctacggtgt
ccgtcctgaa
tcgaactgca
tgacacccct
gtggcctgga
agtgacccgt
ctgacgcagc
gtgcggcgat
tcgcccgeca
gaaacatcgg
tgtattcggc
cgcgectgcea
cgaagatggc
ttcacttgat
agttggcgga
ccgcgacccg

tgatcgttgc

cgttcatctc
cgecggcegctc
cgccgacgtc
cgaggacgga
ccggeecgac
cgacgccccg
cggeggeecg
cgtggtgcac
cgtcgecgggc
cgacaccgcg
ccagaaggca
ccacaaggac
cggecgeggtc
ccattcgggc
tccaactcgt
ggtcaagatt
caacccgttc
cgtcgagggc
agtctgcatc
catggcggac
caaggaagac
gatgacggtg
gcggtctggt
gatcgacttc
cgcgeaggcg

gggcggtggc

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



atcatcaacg
gtcgtgccga
atggtcggac
gtcctcggcea
aagggccgcea
cccgactacg
aaggagcgca
acccggaagc
cgecgtgtacg
gggctctcgc
aactgcgggc
geggagecegs
gaggaactgg
tcctacctgg
ctgggcttcg
ccgaaggggt
cgggtcaccg
gaacacaagg
ggcaccgaac
cccacagccc
<210>
<211>

<212>
<213>

16
20

<220>
<223>

<400> 16
cactgcacgg

DNA
Artificial Sequence

ccgacgecgc
cgctgatggg
tgcagaccgc
tcggcaaccg
agttcgttca
ggatcgtgtc
aggecegeegg
ggaccatgca
aggagatgaa
agatcgccgg
aggeeggscc
agacgcccgt
ccgtgggegce
gactgatccg
acaacatcaa
acggcgtcga
agccgggega
tgccggtggt
tcgacaacgt

tcatgctgct

Primer

ccctgecgaac

ggacctgctg

ctggggcacc

ccaccgatac
gtgggccaac
cgtcgacatc
cgacgccaag
aaccctggceg
gcgcaagacc
ccgegtcttc

cggccagttc

gctcggetgg
cgtggecgctg
ccagttcaac
tcaggcacag
cacccaggag
tcacgtcaag
gatcgccggc
cgtcgaggtc
cgccgagttc

ggactag

gtggaactgg

atcccggacg
ggcaacgcca
cggcacacgg
gaacccaccc
gctgegctceg
gaccgcagca
cacttcgacg
gggegegaca
ctgcacgtct
acgatccccg
tccggtgact
ctgccgtaca
cgecgegttcg
cggagcgagc
gtcgccgagg
gccctggaga
ttcctcgagc

gaggatctgg

Page 8

ccgaactgct
accaccgtct
cgatgctggc
gcggtctcga
agatcggtcg
aactgttcgt
cctgggtcga
acgtcccggt
cccggtacgt
acaaggcccg
ccgctctcegg
acgacttcca
tccacgtcgt
acatggactt
acgagacgat
gcectgggetg
aggcccgega
gggtcaccaa

cggagagctg

ggacattccg
cgececgeeggg
gtcggacttc
cacctaccgg
cgtgttcgceg
cgccgtcgeg
ggactgtgcc
caaaccgcag
gagcacgatc
caactggatc
agtggttgcc
gttcatgatc
ggtgaacaac
ctgcgtgcaa
gcccgeggtc
caaggccctg
actcgccgga
catcgcgatg

ggagcacgct

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2727

20



<210> 17

<211> 42

<212> DNA

<213> Artificial Sequenc

220>
<223> Primer

<400> 17

cgccaactag gcgccaaaaa ttcctgattt ccctaaccgg ac

<210> 18

<211> 20

<212> DNA

<213> Artificial Sequence

<220>
<223> Primer

<400> 18
tgtgggcctt cggcgaggac

<210> 19

<211> 42

<212> DNA

<213> Artificial Sequence

220>
<223> Primer

<400> 19

gtccggttag ggaaatcagg aatttttggc gcctagttgg cg

<210> 20

<211> 26

<212> DNA

<213> Artificial Sequence

<220>
<223> Primer

<400> 20
gagtcgaccg caccccattt ttcata

<210> 21

<211> 28

<212> DNA

<213> Artificial Sequence

Page 9

42

20

42

26



<220>
<223>

<400>

Primer

21

tggtcgacgt gaatgctcgg cgggatcc

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

<220>
<223>

<400>

22

20

DNA

Artificial Sequence

Primer

22

ccaggcactc gtcctcggtt

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

<220>
<223>

<400>

23

48

DNA

Artificial Sequence

Primer

23

aggctagtgc aggactataa agaccagttc tcctaaaaat aacgtgtc

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

<220>
<223>

<400>

24

20

DNA

Artificial Sequence

Primer

24

tccatcgtgg ccaccgatcc

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

<220>
<223>

<400>

25

48

DNA

Artificial Sequence

Primer

25

gacacgttat ttttaggaga actggtcttt atagtcctgc actagcct

Page 10

28

20

48

20

48



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

<220>
<223>

<400>

26

25

DNA

Artificial Sequence

Primer

26

cgggatcccc accggegtac tcgtg

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

<220>
<223>

<400>

27

28

DNA

Artificial Sequence

Primer

27

ccacggatcc ttccaatgct attggttg

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

<220>
<223>

<400>

28

45

DNA

Artificial Sequence

Primer

28

agcttgcatg cctgcagagg aggattataa tggtcacccc aatca

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

<220>
<223>

<400>

29

36

DNA

Artificial Sequence

Primer

29

cggtacccgg ggatcctgecc cacgagggtg acctca

<210>
<211>
<212>

30
4942
DNA

Page 11

25

28

45

36



<213>

<400> 30
gatcttgccg

agtgtcaacg
gctgecgetgce
cagctcgtgg
ggtgtgctca
aacgtaaagg
agcatgcggt
atccaattca
agtaatcgcg
catgaagttg
atcggtaccc
caagtttgca
gcagacgcca
ctcgtggcgc
tagcaccgca
aacaattgcc
cgtggcggga
aataaggatt
agccctcatt
ttgcaaagtt
gagtgttgtc
ggttactact
aattccacaa
ggattctcac

ttttaggcgt

atttcggcag
tcaccggtga
agtgcaccaa
gactctggga
gcgaacgcac
acaggcttct
gttgaaactg
gcgttctgaa
aggtggaatg
tgcttggtca
agcaggctac
tcagcgattg
acgcgtccag
actaggacgt
ccaccaggaa
tgtgcacctg
gtgggctgtt
ttcacaggac
taaaattgtt
ggctacttgg
gagggcgcett
acaagtcgaa
cgcacgaaaa
aaagttcagg

acccattcaa

gatcaatgtc
cgcggtcatc
cagcggacac
aggttcccag
gaagctcttc
tagactcacc
ggcggtagec
catccttggg
cctcagccaa
ctggcatggt
ttccgacctg
gggtaaccaa
taacctgcgc
ggcgcacctt
taccgaacac
tcatccgctc
gagaagctgc
ccgtccaagc
ccgacgcgga
gtcataacca
gacgagacga
taatggtcat
ttcccacccc
caggctcccg

tatttgctct

ggcgtgaatg
aaagcgggag
agtgccatgc
cgccatcaat
gtgggcatca
gatcagtttg
tggcaggtcg
gatatccact
tgcctgtgga
gatgccgegg
gccggtgatg
gttggttgceg
gtagccggtt
tgtggaggaa
gatgtcggeg
agggecgecyg
cacattcacg
caagccgatt
tgcgtgtgca
acaagaaagc
cttggaaggc
ggtgtgtcat
caaaactccc
ctacttttca

attcattgtg

Page 12

Corynebacterium glutamicum 2256 (ATCC 13869)

atcttggcat
ccgatagcaa
atgcctggca
gtggtgacaa
gccttgataa
acagcctgct
atctttggtg
agaacaggac
atgtcgttgg
atatcggctt

gcaaccatgg

cctgggccag
gctgegtggce
tagagcgggt
ttaagctcct
gatcgaccac
actttctggc
tcaactcagc
cgcagtgcga
cctcgttcca
cgttacggca
gctacacaca
ccacttcggt
gcgctaatct

gaattggatt

caggtgcgaa
tcagcaggtc
tacccatgtg
ctggaatgcc
cgeccgecegcec
caatctgtcg
gccagacgaa
cagggcgacc
ggttggtgac
cctggaaagc
gaacggagtc
aggttgcaat
ctgcgcectg
catacaccgg
cgagcgatcg
ggcttgcaac
tcctttacta
ctaaagacaa
cagatgtctg
acactgtggt
ggcgeegegce
tcgagtttcc
taaggaatca
tggctcatga

gtcgataccg

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



gttttgatgt
ccatgcgtat
agctcgcgtt
ccgtctccgc
ttgcgtcagc
ttttcatcct
gcatcgttgt
ttgcacaaga
ataactggtc
cagatgtcat
caccggaaat
tggtcggcat
aatggctggt
gcagcgcaac
caaagacctc
cggcgacggt
cggcgatcaa
tctccagcga
gcactgatta
tgagcacttc
tgttttagag
tgtagtggtt
tgatcgcttc
gtcgtttaaa
gaagctgatc
aacaatcaat

catacgccca

agcaattatc
tatcaagcag
cgctggegtt
gatgcaggct
tgccattggt
gacggaaaag
tgaaggcacc
gaccgtgatc
gcgtgeggtt
cgecgegetct
cctcggtgaa
gccgtggatg
cgaacgcgcc
cactacatcg
gcttatcgac
tgcatcgcta
tgcaggcaat
agaaccggaa
ctacccaaat
cctgttgttg
tgcattgatc
caaattacgg
gaccggaccg
caaactacga
aataatggtc
aatcgcctga

caactgctcc

ctggtcttgg
cgagtggagt
ggcgtttata
tttggtttct
cttggtgcgc
caattcggcg
gtcattgaga
atcccgaact
gtcgttattc
gaagctgcga
ctcgatgtgc
gtcaccatgc
atccgcacag
ggaaccctca
gcctcccccc
gctgcatcgt
ccagagaagg
gaaacagcaa
cggtggcaga
ggtgcgctgc
ttatggacca
aaacctagag
ttggagacac
cccaactgcg
cgcattttct
tacgcaagcc

aagctttctt

cgtttttgat
ctgcagccga
tcgcgcaaat
ctctcgeggg
agtcgattgt
tgggtgactg
tcaccatgcg
ccacggcgaa
cgatccccat
ctcgtcgcegc
acccagccac
gtttcctcegt
aaatcatcaa
ttgattcctt
aggctcttaa
ctaacgacga
aacttgattc
aaccagatca
agatcctgtc
tcttgctgtc
actgccctga
caatcccacg
caacatcgaa
cgagttcctt
tcttcgettc

acgcaagctt

gctgacgagg
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tccacgtatc
tgcggacacc
tgtggcgttt
cgctgecgatt
tgcggacttc
ggtgecgcettt
cgcgaccaaa
agtgtgcatc
gttgggttct
acttggccag
ggaagtcaca
gcaagtcacc
cgaattctgg
acacgttgag
ggaaccgaag
tgcagacaat
cgatgtgctg
ctctctccga
gtttggegga
actatttaag
atggataagg
caaatgctcc
atacgccaac
attcggcccc
acgcttatta
taacaccccg

actcaaccac

ggccgactgg

actaagaacc
ttcatgcttg
ccggcaacca
ttggccggat
gagggcaacg
attcgcacga
aacaattcta
gaaaacatca
gagaaaatcg
ccgccaacgg
gccggcaatc
gaagaatacg
catgaagagc
ccggaggctg
gcagacgcct
gaacaagaac
ggcttcttcc
cgtgtccgca
gggctcttcc
caccgcagaa
aaccgtccgt
acatcaccaa
ttcaacaccc
cccatctgat

tagtctttgt

ttgtgcgteg

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



tcaacaaggt
tctcccgcetg
ggaatggatc
cttggaaccc
caagccagga
gacaccgtga
catgcttagc
caagatggtg
ttaaatccca
caaggcgttg
agcttagttc
gtagacggat
gggtgtgatg
gtgcgtctgc
ctagttccgc
gagccttttg
cgtttatttt
ggccatttaa
tgtcaccaag
gcacgccttc
tcgaaacgca
tcgaaccgac
cagcagtgga
acgctgatta
agaaaaggca

cgecegttgtt

cttccggttt
gaggcegttgc
catcacgcga
atccatggac
ccgtaaagca
gtcataccga
cctattatgt
aggatcgtta
ccctagccca
caaaatccag
tgcttggaaa
aaacagtttg
acgaaacacc
ttcgatcagg
agtgcggcag
ttggtgtttg
cgggtctaca
ggtcatgact
cactgccacc
gatgacagtg
gcaggaaacc
cgaggaagcc
agcaccaacc
cagacgtgtc
tccgtggagc

tttggcctga

ttatacaacg
cggcaggegg
cgagcagaag
acgatccgta
tcagcactac
tgcccggtca
gaccacttat
tagaccagct
agtgctttcg
cgggtgaccc
tacttttgct
gtgggaaacc

ccaggttggg

gtgtaatcac
atggtgtcag
gttagcttag
ccgctagccc
gtggaaccaa
tcaactgcgg
cccactacgg
tcaacccctg
acgtcgcagg
gcggtccaag
ccatttcttt
tttccgaaaa

tctcattatt

gatcctggct
tgagcttgtc
gaatgagttc
tctgattgcg
gacctgggac
tatcgacaat
gctcatccac
cacggcacat
cggttgegtg
ggtgggtgac
tacatgtcgg
cgacgatggg
agcattctgg
ctgcatcgga
cgatgatgtt
atacctaaac
aggttctgtg
gtgagaattg
tgaccacctc
tggaggagac
caaccgcaac
aggaaacgac
aaacagttgc
actactattg
atttcaccca

agtcatcggc
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taaaccacga
accagcaagc
tttacttgct
gaactgttca
gacatctaat
cacggtgaca
cccaatgaca
atcgagggct
aacactcatc
ctttttaccg
gttggtgcag
taaatcaatg
gcaggtggag
agcgccggtg
gccggtagac
cttaaccctg
atgtacccca
gcaaaactcc
cgaaacttcc
cccaacgatg
gccccagega
tgcatcgcag
gccgacgtcc
gaaattatga
gaacgcaccc

gcagcccctc

cgctggtatt
cgcacaacat
gtggcgtagc
ccgegggaac

aaccgggcag

aacccatcac
tacactccat
agttggcagg
cggtcaatag
tggtcagcgc
cggtagcgag
agcatccggt
gtatagtcga
atggtgagtc
ttcatgggta
acaaaaggct
aaaccggaag
agtggatggc
gcgccagcaa
gaatctagcg
gccgacacca
acgcagtctc
accccttagg
gttcagacgc
atattttggg

agtacctgtt

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

4680



ttggctgctc gcgectccctg tcatcttecgg ttactgggtt ctaaaatcat ccacgatcgt
tgatgaacag ggcatcaccg caaactacgc cttcaagggc aaaaaggttg tggcctggga
agacctcgca ggaatcggat tcaagggtgc ccgcactttc gctcgcacca cctccgatgc
agaagtcacc ctccccggeg tcaccttcaa ctcccttccec cgecttgaag ctgecttccca
cggccgcatc cccgatgega tc

<210> 31

<211> 423

<212> PRT

<213> Corynebacterium glutamicum 2256 (ATCC 13869)

<400> 31

Met Ile Leu Gly Val Pro Ile Gln Tyr Leu Leu Tyr Ser Leu Trp Asn

1 5 10 15

Trp Ile Val Asp Thr Gly Phe Asp Val Ala Ile Ile Leu Val Leu Ala
20 25 30

Phe Leu Ile Pro Arg Ile Gly Arg Leu Ala Met Arg Ile Ile Lys Gln
35 40 45

Arg Val Glu Ser Ala Ala Asp Ala Asp Thr Thr Lys Asn Gln Leu Ala
50 55 60

Phe Ala Gly Val Gly Val Tyr Ile Ala Gln Ile Val Ala Phe Phe Met
65 70 75 80

Leu Ala Val Ser Ala Met Gln Ala Phe Gly Phe Ser Leu Ala Gly Ala
85 90 95

Ala Ile Pro Ala Thr Ile Ala Ser Ala Ala Ile Gly Leu Gly Ala Gln
100 105 110

Ser Ile Val Ala Asp Phe Leu Ala Gly Phe Phe Ile Leu Thr Glu Lys
115 120 125

Gln Phe Gly Val Gly Asp Trp Val Arg Phe Glu Gly Asn Gly Ile Val
130 135 140
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4740

4800

4860

4920

4942



Val

145

Thr

Cys

Ile

Glu

Ile

225

Thr

Val

Ile

Gly

Ser

305

Ala

Asp

Glu

Ile

Ile

Pro

Ala

210

Leu

Val

Thr

Ile

Thr

290

Leu

Ala

Asn

Gly

Ala

Asn

Met

195

Ala

Gly

Val

Ala

Asn

275

Leu

Ile

Ala

Ala

Thr

Gln

Asn

180

Leu

Thr

Glu

Gly

Gly

260

Glu

Ile

Asp

Thr

Asp
340

Val

Glu

165

Ser

Gly

Arg

Leu

Met

245

Asn

Phe

Asp

Ala

Val

325

Ala

Ile

150

Thr

Asn

Ser

Arg

Asp

230

Pro

Gln

Trp

Ser

Ser

310

Ala

Ser

Glu

Val

Asn

Glu

Ala

215

Val

Trp

Trp

Glu

Leu

295

Pro

Ser

Ala

Ile

Ile

Trp

Asn

200

Leu

His

Met

Leu

Glu

280

His

Gln

Leu

Ile

Thr

Ile

Ser

185

Ile

Gly

Pro

Val

Val

265

Tyr

Val

Ala

Ala

Asn
345

Met

Pro

170

Arg

Thr

Gln

Ala

Thr

250

Glu

Gly

Glu

Leu

Ala

330

Ala
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Arg

155

Asn

Ala

Asp

Glu

Thr

235

Met

Arg

Ser

His

Lys

315

Ser

Gly

Ala

Ser

Val

Val

Lys

220

Glu

Arg

Ala

Ala

Glu

300

Glu

Ser

Asn

Thr

Thr

Val

Ile

205

Ile

Val

Phe

Ile

Thr

285

Glu

Pro

Asn

Pro

Lys

Ala

Val

190

Ala

Ala

Thr

Leu

Arg

270

Thr

Pro

Lys

Asp

Glu
350

Ile

Lys

175

Ile

Arg

Pro

Pro

Val

255

Thr

Thr

Lys

Pro

Asp

335

Lys

Arg

160

Val

Pro

Ser

Glu

Pro

240

Gln

Glu

Ser

Thr

Glu

320

Ala

Glu



Leu

Glu

Tyr

385

Arg

Phe

Asp

Thr

370

Tyr

Met

Lys

Ser

355

Ala

Pro

Ser

Gly

Asp

Lys

Asn

Thr

Leu
420

Val

Pro

Arg

Ser

405

Phe

Leu

Asp

Trp

390

Leu

Leu

Glu

His

375

Gln

Leu

Phe

Gln Glu Leu Ser
360

Ser Leu Arg Gly

Lys Ile Leu Ser
395

Leu Gly Ala Leu
410
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Ser

Phe

380

Phe

Leu

Glu Glu Pro Glu
365

Phe Arg Thr Asp

Gly Gly Arg Val
400

Leu Leu Ser Leu
415



