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                         SEQUENCE LISTING

<110>  Evonik Industries AG

<120>  Mikroorganismus und Verfahren zur fermentativen Herstellung von 5
       Aminosäuren

<130>  2011E00472

<160>  9     10

<170>  PatentIn version 3.5

<210>  1
<211>  341015
<212>  DNA
<213>  Corynebacterium glutamicum

<220>20
<221>  CDS
<222>  (1001)..(2410)
<223>  lpdA gene

<400>  125
acggtgatcg ctttggcact tgcctgtgca ctgaacacca tcgaactgcc catcggcatt       60

cgggtgattt tccagccggc agaagaagtc atgactggtg gcgcaacgga cgtcattgcc      120

cacggtggcc ttgatggtgt ggatgcgatt tacgccatcc acgttgaacc caaattgaag      18030

gtcggtcgcg tcggtgtacg cgctggcgcg attacttctg cctcagatgt gatcgaaatc      240

agagtcaagg gtgaaggagg acatagcgca cgtccacacc tctccgctga tgttgtttac      300
35

gccttgagca aattggtcgt tgatcttccc ggtttgctgt ccaggcgcgt cgatccacgc      360

accggcaccg tgcttgtttt cggcaccatc aacgccggct atgcgcccaa cgcgatccca      420

gattccggca tcgtgtcagg caccttgcgt acagccgaca tctctacctg gcgtgacatg      48040

cgtccgctta tctctgagct ggtggaacag gtgctcgcac ccaccggagt cacccatgaa      540

ctgatctaca atccgggtgt tccaccagtg cttaacgacg atgtcgccac cgctttgttg      600
45

gcaagcgcag cacgcgacat ggacacacaa tctgttgtcc aagcgccgca gtcatccggt      660

ggagaagact tctcgtggta ccttgaacac gtcccaggat caatggcccg gttgggttgc      720

tggccggggc acggacccaa gcaagacctc catcaaagtg acctggttgt ggatgagcga      78050

gccatcggag ttggcgtcag gctctttggc tcccttgtgc agcagtacag tagccgatct      840

gaagctttct taaattccta atgggggtag tgtgtagggc tggctctaaa ttgctgacac      900
55

gtcacccagg ctaattcagc agtaatcatt tagacttgga accgcttacc agtggtttca      960

acaatgcatt cacccagctc acacgtgtgg aggtgcctta atg gca aag agg atc       1015
                                            Met Ala Lys Arg Ile           
                                            1               5             60

gta att atc ggc ggt gga cct gca ggc tat gaa gcc gca ctc gca ggc       1063
Val Ile Ile Gly Gly Gly Pro Ala Gly Tyr Glu Ala Ala Leu Ala Gly           
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                10                  15                  20                

gct aaa tac ggt gca gaa gtt acc gtt att gaa gat gtc gga gtt ggc       1111
Ala Lys Tyr Gly Ala Glu Val Thr Val Ile Glu Asp Val Gly Val Gly           
            25                  30                  35                    5

gga tcc gca gtc acc atg gac tgt gta cct tca aag tcc ttc atc gct       1159
Gly Ser Ala Val Thr Met Asp Cys Val Pro Ser Lys Ser Phe Ile Ala           
        40                  45                  50                        

10
ggt acc ggt atc aaa acc gac ctc cga cgt gct gat gac atg gga ctt       1207
Gly Thr Gly Ile Lys Thr Asp Leu Arg Arg Ala Asp Asp Met Gly Leu           
    55                  60                  65                            

aac cgt ggg ctt gga aaa gca cac cta gaa atc gat gca ctg aac atc       125515
Asn Arg Gly Leu Gly Lys Ala His Leu Glu Ile Asp Ala Leu Asn Ile           
70                  75                  80                  85            

cgt gtg aag gac ctt gcg aaa gca cag tcc gaa gat atc ttg ggc cag       1303
Arg Val Lys Asp Leu Ala Lys Ala Gln Ser Glu Asp Ile Leu Gly Gln           20
                90                  95                  100               

ctg cag cgc tca gat gtc cgc atg att aac ggt gtg ggc cgc ttt gat       1351
Leu Gln Arg Ser Asp Val Arg Met Ile Asn Gly Val Gly Arg Phe Asp           
            105                 110                 115                   25

gat tac aac acc aag caa acc acc cac tac att aaa gtc acc cac agc       1399
Asp Tyr Asn Thr Lys Gln Thr Thr His Tyr Ile Lys Val Thr His Ser           
        120                 125                 130                       

30
gat ggc tcc gaa gaa acc gtt gag tgc gat ctg gtg ctg gtt gca act       1447
Asp Gly Ser Glu Glu Thr Val Glu Cys Asp Leu Val Leu Val Ala Thr           
    135                 140                 145                           

ggt gca acc ccc cgc att ctt aaa ggt gca gag cca gac ggc gag cgc       149535
Gly Ala Thr Pro Arg Ile Leu Lys Gly Ala Glu Pro Asp Gly Glu Arg           
150                 155                 160                 165           

atc ttg acc tgg cgt cag gtc tac gac att gaa gaa ctc ccc acc cac       1543
Ile Leu Thr Trp Arg Gln Val Tyr Asp Ile Glu Glu Leu Pro Thr His           40
                170                 175                 180               

ctt atc gtg gtt ggt tcc ggt gtg acc ggt gcg gaa ttt gtc tct gcg       1591
Leu Ile Val Val Gly Ser Gly Val Thr Gly Ala Glu Phe Val Ser Ala           
            185                 190                 195                   45

ttt gct gaa ctc ggc gtc aaa gtc acc atg gtg gca tcc cgt gac cgc       1639
Phe Ala Glu Leu Gly Val Lys Val Thr Met Val Ala Ser Arg Asp Arg           
        200                 205                 210                       

50
att ttg cct cac gat gac gca gat gcc gca gac gtg ctg gaa acc gtt       1687
Ile Leu Pro His Asp Asp Ala Asp Ala Ala Asp Val Leu Glu Thr Val           
    215                 220                 225                           

ctg gct gag cgc gga gta tcc ctg gaa aag cat gcc cgc gtg gag tct       173555
Leu Ala Glu Arg Gly Val Ser Leu Glu Lys His Ala Arg Val Glu Ser           
230                 235                 240                 245           

gtc acc cgc acc gaa gac ggt ggc gtg tgt gtt cgc act gct gac gga       1783
Val Thr Arg Thr Glu Asp Gly Gly Val Cys Val Arg Thr Ala Asp Gly           60
                250                 255                 260               

cga gaa atc tac ggt tct cac gcg ttg atg act gtt ggt tcc att cca       1831
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Arg Glu Ile Tyr Gly Ser His Ala Leu Met Thr Val Gly Ser Ile Pro           
            265                 270                 275                   

aac acg gca gat ctt ggc ctg gag aac atc ggt gtt gag ctg gca cca       1879
Asn Thr Ala Asp Leu Gly Leu Glu Asn Ile Gly Val Glu Leu Ala Pro           5
        280                 285                 290                       

tcc ggc cat atc aag gtt gac cgc gtc tcc cgc acc aac atc ccc ggt       1927
Ser Gly His Ile Lys Val Asp Arg Val Ser Arg Thr Asn Ile Pro Gly           
    295                 300                 305                           10

gtg tac gca gca ggt gac tgt act gac cta ttc cca ctg gcg tcc gtt       1975
Val Tyr Ala Ala Gly Asp Cys Thr Asp Leu Phe Pro Leu Ala Ser Val           
310                 315                 320                 325           

15
gca gcg atg cag ggc cgt atc gcc atg tat cac gca ctc ggt gaa ggc       2023
Ala Ala Met Gln Gly Arg Ile Ala Met Tyr His Ala Leu Gly Glu Gly           
                330                 335                 340               

gtg agc ccc atc cgt ttg aag act gtt gcc acc gca gtg ttt acc cgc       207120
Val Ser Pro Ile Arg Leu Lys Thr Val Ala Thr Ala Val Phe Thr Arg           
            345                 350                 355                   

cca gag atc gca gca gta ggt atc acc cat gca caa gtt gat tcc ggc       2119
Pro Glu Ile Ala Ala Val Gly Ile Thr His Ala Gln Val Asp Ser Gly           25
        360                 365                 370                       

gaa gtg tct gct cgc gtg att gtg ctt cct ttg gct act aac cca cgc       2167
Glu Val Ser Ala Arg Val Ile Val Leu Pro Leu Ala Thr Asn Pro Arg           
    375                 380                 385                           30

gcc aag atg cgt tcc ctg cgc cac ggt ttt gtg aag ctg ttc tgc cgc       2215
Ala Lys Met Arg Ser Leu Arg His Gly Phe Val Lys Leu Phe Cys Arg           
390                 395                 400                 405           

35
cgt aac tct ggc ctg atc atc ggt ggt gtc gtg gtg gca ccg acc gcg       2263
Arg Asn Ser Gly Leu Ile Ile Gly Gly Val Val Val Ala Pro Thr Ala           
                410                 415                 420               

tct gag ctg atc cta ccg atc gct gtg gca gtg acc aac cgt ctg aca       231140
Ser Glu Leu Ile Leu Pro Ile Ala Val Ala Val Thr Asn Arg Leu Thr           
            425                 430                 435                   

gtt gct gat ctg gct gat acc ttc gcg gtg tac cca tca ttg tca ggt       2359
Val Ala Asp Leu Ala Asp Thr Phe Ala Val Tyr Pro Ser Leu Ser Gly           45
        440                 445                 450                       

tcg att act gaa gca gca cgt cag ctg gtt caa cat gat gat cta ggc       2407
Ser Ile Thr Glu Ala Ala Arg Gln Leu Val Gln His Asp Asp Leu Gly           
    455                 460                 465                           50

taa tttttctgag tcttagattt tgagaaaacc caggattgct ttgtgcactc            2460

ctgggttttc actttgttaa gcagttttgg ggaaaagtgc aaagtttgca aagtttagaa     2520
55

atattttaag aggtaagatg tctgcaggtg gaagcgttta aatgcgttaa acttggccaa     2580

atgtggcaac ctttgcaagg tgaaaaactg gggcggggtt agatcctggg gggtttattt     2640

cattcacttt ggcttgaagt cgtgcaggtc aggggagtgt tgcccgaaaa cattgagagg     270060

aaaacaaaaa ccgatgtttg attgggggaa tcgggggtta cgatactagg acgcagtgac     2760
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tgctatcacc cttggcggtc tcttgttgaa aggaataatt actctagtgt cgactcacac     2820

atcttcaacg cttccagcat tcaaaaagat cttggtagca aaccgcggcg aaatcgcggt     2880

ccgtgctttc cgtgcagcac tcgaaaccgg tgcagccacg gtagctattt acccccgtga     29405

agatcgggga tcattccacc gctcttttgc ttctgaagct gtccgcattg gtaccgaagg     3000

ctcaccagtc aaggcgtacc tggacatcga tgaaattatc ggtgcagcta aaaaagttaa     3060
10

agcagatgcc atttacccgg gatacggctt cctgtctgaa aatgcccagc ttgcccgcga     3120

gtgtgcggaa aacggcatta cttttattgg cccaacccca gaggttcttg atctcaccgg     3180

tgataagtct cgcgcggtaa ccgccgcgaa gaaggctggt ctgccagttt tggcggaatc     324015

caccccgagc aaaaacatcg atgagatcgt taaaagcgct gaaggccaga cttaccccat     3300

ctttgtgaag gcagttgccg gtggtggcgg acgcggtatg cgttttgttg cttcacctga     3360
20

tgagcttcgc aaattagcaa cagaagcatc tcgtgaagct gaagcggctt                3410

<210>  2
<211>  46925
<212>  PRT
<213>  Corynebacterium glutamicum

<400>  2
30

Met Ala Lys Arg Ile Val Ile Ile Gly Gly Gly Pro Ala Gly Tyr Glu 
1               5                   10                  15      

Ala Ala Leu Ala Gly Ala Lys Tyr Gly Ala Glu Val Thr Val Ile Glu 35
            20                  25                  30          

Asp Val Gly Val Gly Gly Ser Ala Val Thr Met Asp Cys Val Pro Ser 
        35                  40                  45              40

Lys Ser Phe Ile Ala Gly Thr Gly Ile Lys Thr Asp Leu Arg Arg Ala 
    50                  55                  60                  

45

Asp Asp Met Gly Leu Asn Arg Gly Leu Gly Lys Ala His Leu Glu Ile 
65                  70                  75                  80  

50
Asp Ala Leu Asn Ile Arg Val Lys Asp Leu Ala Lys Ala Gln Ser Glu 
                85                  90                  95      

Asp Ile Leu Gly Gln Leu Gln Arg Ser Asp Val Arg Met Ile Asn Gly 55
            100                 105                 110         

Val Gly Arg Phe Asp Asp Tyr Asn Thr Lys Gln Thr Thr His Tyr Ile 
        115                 120                 125             60

Lys Val Thr His Ser Asp Gly Ser Glu Glu Thr Val Glu Cys Asp Leu 
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    130                 135                 140                 

Val Leu Val Ala Thr Gly Ala Thr Pro Arg Ile Leu Lys Gly Ala Glu 
145                 150                 155                 160 5

Pro Asp Gly Glu Arg Ile Leu Thr Trp Arg Gln Val Tyr Asp Ile Glu 
                165                 170                 175     

10

Glu Leu Pro Thr His Leu Ile Val Val Gly Ser Gly Val Thr Gly Ala 
            180                 185                 190         

15
Glu Phe Val Ser Ala Phe Ala Glu Leu Gly Val Lys Val Thr Met Val 
        195                 200                 205             

Ala Ser Arg Asp Arg Ile Leu Pro His Asp Asp Ala Asp Ala Ala Asp 20
    210                 215                 220                 

Val Leu Glu Thr Val Leu Ala Glu Arg Gly Val Ser Leu Glu Lys His 
225                 230                 235                 240 25

Ala Arg Val Glu Ser Val Thr Arg Thr Glu Asp Gly Gly Val Cys Val 
                245                 250                 255     

30

Arg Thr Ala Asp Gly Arg Glu Ile Tyr Gly Ser His Ala Leu Met Thr 
            260                 265                 270         

35
Val Gly Ser Ile Pro Asn Thr Ala Asp Leu Gly Leu Glu Asn Ile Gly 
        275                 280                 285             

Val Glu Leu Ala Pro Ser Gly His Ile Lys Val Asp Arg Val Ser Arg 40
    290                 295                 300                 

Thr Asn Ile Pro Gly Val Tyr Ala Ala Gly Asp Cys Thr Asp Leu Phe 
305                 310                 315                 320 45

Pro Leu Ala Ser Val Ala Ala Met Gln Gly Arg Ile Ala Met Tyr His 
                325                 330                 335     

50

Ala Leu Gly Glu Gly Val Ser Pro Ile Arg Leu Lys Thr Val Ala Thr 
            340                 345                 350         

55
Ala Val Phe Thr Arg Pro Glu Ile Ala Ala Val Gly Ile Thr His Ala 
        355                 360                 365             

Gln Val Asp Ser Gly Glu Val Ser Ala Arg Val Ile Val Leu Pro Leu 60
    370                 375                 380                 
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Ala Thr Asn Pro Arg Ala Lys Met Arg Ser Leu Arg His Gly Phe Val 
385                 390                 395                 400 

Lys Leu Phe Cys Arg Arg Asn Ser Gly Leu Ile Ile Gly Gly Val Val 5
                405                 410                 415     

Val Ala Pro Thr Ala Ser Glu Leu Ile Leu Pro Ile Ala Val Ala Val 
            420                 425                 430         10

Thr Asn Arg Leu Thr Val Ala Asp Leu Ala Asp Thr Phe Ala Val Tyr 
        435                 440                 445             

15

Pro Ser Leu Ser Gly Ser Ile Thr Glu Ala Ala Arg Gln Leu Val Gln 
    450                 455                 460                 

20
His Asp Asp Leu Gly 
465                 

<210>  325
<211>  1706
<212>  DNA
<213>  Corynebacterium glutamicum

30
<220>
<221>  promoter
<222>  (612)..(1100)
<223>  Promoter Pg3 with RBS

35
<220>
<221>  gene
<222>  (1101)..(1700)
<223>  part of lpdA gene

40
<400>  3
cccggggatc catgcgccca acgcgatccc agattccggc atcgtgtcag gcaccttgcg       60

tacagccgac atctctacct ggcgtgacat gcgtccgctt atctctgagc tggtggaaca      120
45

ggtgctcgca cccaccggag tcacccatga actgatctac aatccgggtg ttccaccagt      180

gcttaacgac gatgtcgcca ccgctttgtt ggcaagcgca gcacgcgaca tggacacaca      240

atctgttgtc caagcgccgc agtcatccgg tggagaagac ttctcgtggt accttgaaca      30050

cgtcccagga tcaatggccc ggttgggttg ctggccgggg cacggaccca agcaagacct      360

ccatcaaagt gacctggttg tggatgagcg agccatcgga gttggcgtca ggctctttgg      420
55

ctcccttgtg cagcagtaca gtagccgatc tgaagctttc ttaaattcct aatgggggta      480

gtgtgtaggg ctggctctaa attgctgaca cgtcacccag gctaattcag cagtaatcat      540

ttagacttgg aaccgcttac cagtggtttc aacaatgcat tcacccagct cacacgtgtg      60060

gaggtgcctt aagtacttga agcctaaaaa cgaccgagcc tattgggatt accattgaag      660
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ccagtgtgag ttgcatcaca ttggcttcaa atctgagact ttaatttgtg gattcacggg      720

ggtgtaatgt agttcataat taaccccatt cgggggagca gatcgtagtg cgaacgattt      780

caggttcgtt ccctgcaaaa actatttagc gcaagtgttg gaaatgcccc cgtttggggt      8405

caatgtccat ttttgaatgt gtctgtatga ttttgcatct gctgcgaaat ctttgtttcc      900

ccgctaaagt tgaggacagg ttgacacgga gttgactcga cgaattatcc aatgtgagta      960
10

ggtttggtgc gtgagttgaa aaaattcgcc atactcgccc ttgggttctg tcagctcaag     1020

aattcttgag tgaccgatgc tctgattgac ctaactgctt gacacattgc atttcctaca     1080

atcgcgagag gagacacaac atggcaaaga ggatcgtaat tatcggcggt ggacctgcag     114015

gctatgaagc cgcactcgca ggcgctaaat acggtgcaga agttaccgtt attgaagatg     1200

tcggagttgg cggatccgca gtcaccatgg actgtgtacc ttcaaagtcc ttcatcgctg     1260
20

gtaccggtat caaaaccgac ctccgacgtg ctgatgacat gggacttaac cgtgggcttg     1320

gaaaagcaca cctagaaatc gatgcactga acatccgtgt gaaggacctt gcgaaagcac     1380

agtccgaaga tatcttgggc cagctgcagc gctcagatgt ccgcatgatt aacggtgtgg     144025

gccgctttga tgattacaac accaagcaaa ccacccacta cattaaagtc acccacagcg     1500

atggctccga agaaaccgtt gagtgcgatc tggtgctggt tgcaactggt gcaacccccc     1560
30

gcattcttaa aggtgcagag ccagacggcg agcgcatctt gacctggcgt caggtctacg     1620

acattgaaga actccccacc caccttatcg tggttggttc cggtgtgacc ggtgcggaat     1680

ttgtctctgc gtttgctgaa tctaga                                          170635

<210>  4
<211>  46
<212>  DNA40
<213>  Corynebacterium glutamicum

<220>
<221>  misc_feature45
<222>  (1)..(46)
<223>  Primer lpdA_pZ8-1-1

<400>  4
ggtggtgaat tcaaaggagg acaaccatgg caaagaggat cgtaat                      4650

<210>  5
<211>  32
<212>  DNA55
<213>  Corynebacterium glutamicum

<220>
<221>  misc_feature60
<222>  (1)..(32)
<223>  Primer lpdA_pZ8-1-2
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<400>  5
ggtggtgtcg acttagccta gatcatcatg tt                                     32

<210>  65
<211>  1448
<212>  DNA
<213>  Corynebacterium glutamicum

10
<220>
<221>  CDS
<222>  (27)..(1436)
<223>  lpdA gene

15
<400>  6
ggtggtgaat tcaaaggagg acaacc atg gca aag agg atc gta att atc ggc        53
                             Met Ala Lys Arg Ile Val Ile Ile Gly          
                             1               5                            

20
ggt gga cct gca ggc tat gaa gcc gca ctc gca ggc gct aaa tac ggt        101
Gly Gly Pro Ala Gly Tyr Glu Ala Ala Leu Ala Gly Ala Lys Tyr Gly           
10                  15                  20                  25            

gca gaa gtt acc gtt att gaa gat gtc gga gtt ggc gga tcc gca gtc        14925
Ala Glu Val Thr Val Ile Glu Asp Val Gly Val Gly Gly Ser Ala Val           
                30                  35                  40                

acc atg gac tgt gta cct tca aag tcc ttc atc gct ggt acc ggt atc        197
Thr Met Asp Cys Val Pro Ser Lys Ser Phe Ile Ala Gly Thr Gly Ile           30
            45                  50                  55                    

aaa acc gac ctc cga cgt gct gat gac atg gga ctt aac cgt ggg ctt        245
Lys Thr Asp Leu Arg Arg Ala Asp Asp Met Gly Leu Asn Arg Gly Leu           
        60                  65                  70                        35

gga aaa gca cac cta gaa atc gat gca ctg aac atc cgt gtg aag gac        293
Gly Lys Ala His Leu Glu Ile Asp Ala Leu Asn Ile Arg Val Lys Asp           
    75                  80                  85                            

40
ctt gcg aaa gca cag tcc gaa gat atc ttg ggc cag ctg cag cgc tca        341
Leu Ala Lys Ala Gln Ser Glu Asp Ile Leu Gly Gln Leu Gln Arg Ser           
90                  95                  100                 105           

gat gtc cgc atg att aac ggt gtg ggc cgc ttt gat gat tac aac acc        38945
Asp Val Arg Met Ile Asn Gly Val Gly Arg Phe Asp Asp Tyr Asn Thr           
                110                 115                 120               

aag caa acc acc cac tac att aaa gtc acc cac agc gat ggc tcc gaa        437
Lys Gln Thr Thr His Tyr Ile Lys Val Thr His Ser Asp Gly Ser Glu           50
            125                 130                 135                   

gaa acc gtt gag tgc gat ctg gtg ctg gtt gca act ggt gca acc ccc        485
Glu Thr Val Glu Cys Asp Leu Val Leu Val Ala Thr Gly Ala Thr Pro           
        140                 145                 150                       55

cgc att ctt aaa ggt gca gag cca gac ggc gag cgc atc ttg acc tgg        533
Arg Ile Leu Lys Gly Ala Glu Pro Asp Gly Glu Arg Ile Leu Thr Trp           
    155                 160                 165                           

60
cgt cag gtc tac gac att gaa gaa ctc ccc acc cac ctt atc gtg gtt        581
Arg Gln Val Tyr Asp Ile Glu Glu Leu Pro Thr His Leu Ile Val Val           
170                 175                 180                 185           
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ggt tcc ggt gtg acc ggt gcg gaa ttt gtc tct gcg ttt gct gaa ctc        629
Gly Ser Gly Val Thr Gly Ala Glu Phe Val Ser Ala Phe Ala Glu Leu           
                190                 195                 200               

5
ggc gtc aaa gtc acc atg gtg gca tcc cgt gac cgc att ttg cct cac        677
Gly Val Lys Val Thr Met Val Ala Ser Arg Asp Arg Ile Leu Pro His           
            205                 210                 215                   

gat gac gca gat gcc gca gac gtg ctg gaa acc gtt ctg gct gag cgc        72510
Asp Asp Ala Asp Ala Ala Asp Val Leu Glu Thr Val Leu Ala Glu Arg           
        220                 225                 230                       

gga gta tcc ctg gaa aag cat gcc cgc gtg gag tct gtc acc cgc acc        773
Gly Val Ser Leu Glu Lys His Ala Arg Val Glu Ser Val Thr Arg Thr           15
    235                 240                 245                           

gaa gac ggt ggc gtg tgt gtt cgc act gct gac gga cga gaa atc tac        821
Glu Asp Gly Gly Val Cys Val Arg Thr Ala Asp Gly Arg Glu Ile Tyr           
250                 255                 260                 265           20

ggt tct cac gcg ttg atg act gtt ggt tcc att cca aac acg gca gat        869
Gly Ser His Ala Leu Met Thr Val Gly Ser Ile Pro Asn Thr Ala Asp           
                270                 275                 280               

25
ctt ggc ctg gag aac atc ggt gtt gag ctg gca cca tcc ggc cat atc        917
Leu Gly Leu Glu Asn Ile Gly Val Glu Leu Ala Pro Ser Gly His Ile           
            285                 290                 295                   

aag gtt gac cgc gtc tcc cgc acc aac atc ccc ggt gtg tac gca gca        96530
Lys Val Asp Arg Val Ser Arg Thr Asn Ile Pro Gly Val Tyr Ala Ala           
        300                 305                 310                       

ggt gac tgt act gac cta ttc cca ctg gcg tcc gtt gca gcg atg cag       1013
Gly Asp Cys Thr Asp Leu Phe Pro Leu Ala Ser Val Ala Ala Met Gln           35
    315                 320                 325                           

ggc cgt atc gcc atg tat cac gca ctc ggt gaa ggc gtg agc ccc atc       1061
Gly Arg Ile Ala Met Tyr His Ala Leu Gly Glu Gly Val Ser Pro Ile           
330                 335                 340                 345           40

cgt ttg aag act gtt gcc acc gca gtg ttt acc cgc cca gag atc gca       1109
Arg Leu Lys Thr Val Ala Thr Ala Val Phe Thr Arg Pro Glu Ile Ala           
                350                 355                 360               

45
gca gta ggt atc acc cat gca caa gtt gat tcc ggc gaa gtg tct gct       1157
Ala Val Gly Ile Thr His Ala Gln Val Asp Ser Gly Glu Val Ser Ala           
            365                 370                 375                   

cgc gtg att gtg ctt cct ttg gct act aac cca cgc gcc aag atg cgt       120550
Arg Val Ile Val Leu Pro Leu Ala Thr Asn Pro Arg Ala Lys Met Arg           
        380                 385                 390                       

tcc ctg cgc cac ggt ttt gtg aag ctg ttc tgc cgc cgt aac tct ggc       1253
Ser Leu Arg His Gly Phe Val Lys Leu Phe Cys Arg Arg Asn Ser Gly           55
    395                 400                 405                           

ctg atc atc ggt ggt gtc gtg gtg gca ccg acc gcg tct gag ctg atc       1301
Leu Ile Ile Gly Gly Val Val Val Ala Pro Thr Ala Ser Glu Leu Ile           
410                 415                 420                 425           60

cta ccg atc gct gtg gca gtg acc aac cgt ctg aca gtt gct gat ctg       1349
Leu Pro Ile Ala Val Ala Val Thr Asn Arg Leu Thr Val Ala Asp Leu           
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                430                 435                 440               

gct gat acc ttc gcg gtg tac cca tca ttg tca ggt tcg att act gaa       1397
Ala Asp Thr Phe Ala Val Tyr Pro Ser Leu Ser Gly Ser Ile Thr Glu           
            445                 450                 455                   5

gca gca cgt cag ctg gtt caa cat gat gat cta ggc taa gtcgacacca cc     1448
Ala Ala Arg Gln Leu Val Gln His Asp Asp Leu Gly                           
        460                 465                                           

10

<210>  7
<211>  469
<212>  PRT
<213>  Corynebacterium glutamicum15

<400>  7

Met Ala Lys Arg Ile Val Ile Ile Gly Gly Gly Pro Ala Gly Tyr Glu 
1               5                   10                  15      20

Ala Ala Leu Ala Gly Ala Lys Tyr Gly Ala Glu Val Thr Val Ile Glu 
            20                  25                  30          

25

Asp Val Gly Val Gly Gly Ser Ala Val Thr Met Asp Cys Val Pro Ser 
        35                  40                  45              

30
Lys Ser Phe Ile Ala Gly Thr Gly Ile Lys Thr Asp Leu Arg Arg Ala 
    50                  55                  60                  

Asp Asp Met Gly Leu Asn Arg Gly Leu Gly Lys Ala His Leu Glu Ile 35
65                  70                  75                  80  

Asp Ala Leu Asn Ile Arg Val Lys Asp Leu Ala Lys Ala Gln Ser Glu 
                85                  90                  95      40

Asp Ile Leu Gly Gln Leu Gln Arg Ser Asp Val Arg Met Ile Asn Gly 
            100                 105                 110         

45

Val Gly Arg Phe Asp Asp Tyr Asn Thr Lys Gln Thr Thr His Tyr Ile 
        115                 120                 125             

50
Lys Val Thr His Ser Asp Gly Ser Glu Glu Thr Val Glu Cys Asp Leu 
    130                 135                 140                 

Val Leu Val Ala Thr Gly Ala Thr Pro Arg Ile Leu Lys Gly Ala Glu 55
145                 150                 155                 160 

Pro Asp Gly Glu Arg Ile Leu Thr Trp Arg Gln Val Tyr Asp Ile Glu 
                165                 170                 175     60

Glu Leu Pro Thr His Leu Ile Val Val Gly Ser Gly Val Thr Gly Ala 
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            180                 185                 190         

Glu Phe Val Ser Ala Phe Ala Glu Leu Gly Val Lys Val Thr Met Val 
        195                 200                 205             5

Ala Ser Arg Asp Arg Ile Leu Pro His Asp Asp Ala Asp Ala Ala Asp 
    210                 215                 220                 

10

Val Leu Glu Thr Val Leu Ala Glu Arg Gly Val Ser Leu Glu Lys His 
225                 230                 235                 240 

15
Ala Arg Val Glu Ser Val Thr Arg Thr Glu Asp Gly Gly Val Cys Val 
                245                 250                 255     

Arg Thr Ala Asp Gly Arg Glu Ile Tyr Gly Ser His Ala Leu Met Thr 20
            260                 265                 270         

Val Gly Ser Ile Pro Asn Thr Ala Asp Leu Gly Leu Glu Asn Ile Gly 
        275                 280                 285             25

Val Glu Leu Ala Pro Ser Gly His Ile Lys Val Asp Arg Val Ser Arg 
    290                 295                 300                 

30

Thr Asn Ile Pro Gly Val Tyr Ala Ala Gly Asp Cys Thr Asp Leu Phe 
305                 310                 315                 320 

35
Pro Leu Ala Ser Val Ala Ala Met Gln Gly Arg Ile Ala Met Tyr His 
                325                 330                 335     

Ala Leu Gly Glu Gly Val Ser Pro Ile Arg Leu Lys Thr Val Ala Thr 40
            340                 345                 350         

Ala Val Phe Thr Arg Pro Glu Ile Ala Ala Val Gly Ile Thr His Ala 
        355                 360                 365             45

Gln Val Asp Ser Gly Glu Val Ser Ala Arg Val Ile Val Leu Pro Leu 
    370                 375                 380                 

50

Ala Thr Asn Pro Arg Ala Lys Met Arg Ser Leu Arg His Gly Phe Val 
385                 390                 395                 400 

55
Lys Leu Phe Cys Arg Arg Asn Ser Gly Leu Ile Ile Gly Gly Val Val 
                405                 410                 415     

Val Ala Pro Thr Ala Ser Glu Leu Ile Leu Pro Ile Ala Val Ala Val 60
            420                 425                 430         
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Thr Asn Arg Leu Thr Val Ala Asp Leu Ala Asp Thr Phe Ala Val Tyr 
        435                 440                 445             

Pro Ser Leu Ser Gly Ser Ile Thr Glu Ala Ala Arg Gln Leu Val Gln 5
    450                 455                 460                 

His Asp Asp Leu Gly 
465                 10

<210>  8
<211>  20
<212>  DNA15
<213>  Corynebacterium glutamicum

<400>  8
aacacgtccc aggatcaatg                                                   20

20

<210>  9
<211>  20
<212>  DNA
<213>  Corynebacterium glutamicum25

<400>  9
tttcgcaagg tccttcacac                                                   20

30


