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<160> 37
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<210> 1

<211> 418

<212> PRT

<213> Unknown

<220> 

<223> Escherichia coli YjeH

<400> 1

Met Ser Gly Leu Lys Gln Glu Leu Gly Leu Ala Gln Gly Ile Gly Leu 

  1               5                  10 15 

Leu Ser Thr Ser Leu Leu Gly Thr Gly Val Phe Ala Val Pro Ala Leu 



 

2 

 

             20                  25                  30  

 

Ala Ala Leu Val Ala Gly Asn Asn Ser Leu Trp Ala Trp Pro Val Leu 

         35                  40                  45  

 

Ile Ile Leu Val Phe Pro Ile Ala Ile Val Phe Ala Ile Leu Gly Arg 

     50                  55                  60  

 

His Tyr Pro Ser Ala Gly Gly Val Ala His Phe Val Gly Met Ala Phe 

 65                  70                  75                  80  

 

Gly Ser Arg Leu Glu Arg Val Thr Gly Trp Leu Phe Leu Ser Val Ile 

                 85                  90                  95  

 

Pro Val Gly Leu Pro Ala Ala Leu Gln Ile Ala Ala Gly Phe Gly Gln 

            100                 105                 110  

 

Ala Met Phe Gly Trp His Ser Trp Gln Leu Leu Leu Ala Glu Leu Gly 

        115                 120                 125  

 

Thr Leu Ala Leu Val Trp Tyr Ile Gly Thr Arg Gly Ala Ser Ser Ser 

    130                 135                 140  

 

Ala Asn Leu Gln Thr Val Ile Ala Gly Leu Ile Val Ala Leu Ile Val 

145                 150                 155                 160  

 

Ala Ile Trp Trp Ala Gly Asp Ile Lys Pro Ala Asn Ile Pro Phe Pro 

                165                 170                 175  



 

3 

 

 

Ala Pro Gly Asn Ile Glu Leu Thr Gly Leu Phe Ala Ala Leu Ser Val 

            180                 185                 190  

 

Met Phe Trp Cys Phe Val Gly Leu Glu Ala Phe Ala His Leu Ala Ser 

        195                 200                 205  

 

Glu Phe Lys Asn Pro Glu Arg Asp Phe Pro Arg Ala Leu Met Ile Gly 

    210                 215                 220  

 

Leu Leu Leu Ala Gly Leu Val Tyr Trp Gly Cys Thr Val Val Val Leu 

225                 230                 235                 240  

 

His Phe Asp Ala Tyr Gly Glu Lys Met Ala Ala Ala Ala Ser Leu Pro 

                245                 250                 255  

 

Lys Ile Val Val Gln Leu Phe Gly Val Gly Ala Leu Trp Ile Ala Cys 

            260                 265                 270  

 

Val Ile Gly Tyr Leu Ala Cys Phe Ala Ser Leu Asn Ile Tyr Ile Gln 

        275                 280                 285  

 

Ser Phe Ala Arg Leu Val Trp Ser Gln Ala Gln His Asn Pro Asp His 

    290                 295                 300  

 

Tyr Leu Ala Arg Leu Ser Ser Arg His Ile Pro Asn Asn Ala Leu Asn 

305                 310                 315                 320  

 



 

4 

 

Ala Val Leu Gly Cys Cys Val Val Ser Thr Leu Val Ile His Ala Leu 

                325                 330                 335  

 

Glu Ile Asn Leu Asp Ala Leu Ile Ile Tyr Ala Asn Gly Ile Phe Ile 

            340                 345                 350  

 

Met Ile Tyr Leu Leu Cys Met Leu Ala Gly Cys Lys Leu Leu Gln Gly 

        355                 360                 365  

 

Arg Tyr Arg Leu Leu Ala Val Val Gly Gly Leu Leu Cys Val Leu Leu 

    370                 375                 380  

 

Leu Ala Met Val Gly Trp Lys Ser Leu Tyr Ala Leu Ile Met Leu Ala 

385                 390                 395                 400  

 

Gly Leu Trp Leu Leu Leu Pro Lys Arg Lys Thr Pro Glu Asn Gly Ile 

                405                 410                 415  

 

Thr Thr 

        

 

 

<210>    2 

<211>    1257 

<212>    DNA 

<213>    Unknown 

 

<220> 



 

5 

 

<223>    Escherichia coli yjeH 

 

 

<400>    2 

atgagtggac tcaaacaaga actggggctg gcccagggca ttggcctgct atcgacgtca         60 

 

ttattaggca ctggcgtgtt tgccgttcct gcgttagctg cgctggtagc gggcaataac        120 

 

agcctgtggg cgtggcccgt tttgattatc ttagtgttcc cgattgcgat tgtgtttgcg        180 

 

attctgggtc gccactatcc cagcgcaggc ggcgtcgcgc acttcgtcgg tatggcgttt        240 

 

ggttcgcggc ttgagcgagt caccggctgg ctgtttttat cggtcattcc cgtgggtttg        300 

 

cctgccgcac tacaaattgc cgccgggttc ggccaggcga tgtttggctg gcatagctgg        360 

 

caactgttgt tggcagaact cggtacgctg gcgctggtgt ggtatatcgg tactcgcggt        420 

 

gccagttcca gtgctaatct acaaaccgtt attgccggac ttatcgtcgc gctgattgtc        480 

 

gctatctggt gggcgggcga tatcaaacct gcgaatatcc cctttccggc acctggtaat        540 

 

atcgaactta ccgggttatt tgctgcgtta tcagtgatgt tctggtgttt tgtcggtctg        600 

 

gaggcatttg cccatctcgc ctcggaattt aaaaatccag agcgtgattt tcctcgtgct        660 

 

ttgatgattg gtctgctgct ggcaggatta gtctactggg gctgtacggt agtcgtctta        720 

 



 

6 

 

cacttcgacg cctatggtga aaaaatggcg gcggcagcat cgcttccaaa aattgtagtg        780 

 

cagttgttcg gtgtaggagc gttatggatt gcctgcgtga ttggctatct ggcctgcttt        840 

 

gccagtctca acatttatat acagagcttc gcccgcctgg tctggtcgca ggcgcaacat        900 

 

aatcctgacc actacctggc acgcctctct tctcgccata tcccgaataa tgccctcaat        960 

 

gcggtgctcg gctgctgtgt ggtgagcact ttggtgattc atgctttaga gatcaatctg       1020 

 

gacgctctta ttatttatgc caatggcatc tttattatga tttatctgtt atgcatgctg       1080 

 

gcaggctgta aattattgca aggacgttat cgactactgg cggtggttgg cgggctgtta       1140 

 

tgcgttctgt tactggcaat ggtcggctgg aaaagtctct atgcgctgat catgctggcg       1200 

 

gggttatggc tgttgctgcc aaaacgaaaa acgccggaaa atggcataac cacataa          1257 

 

 

<210>    3 

<211>    267 

<212>    DNA 

<213>    Artificial Sequence 

 

<220> 

<223>    Tn2335 

 

 



 

7 

 

<400>    3 

gtggcctaca ccttcgacca cgtcgtcgcc tggcgctggt gcaccaaaga agacgcctac         60 

 

aactacaccc acctcttcga tcaactccaa ccacccttaa tcgtgaccac cgacggacaa        120 

 

aaaaggcgca ctcaaagcca tcaccacgac ctggccgaca acgaaaatcc aacgctgcct        180 

 

cgtccacgtc aaacgcaacg tccaaaaaca cgtcacccta agacccgtgc tgagctcgcc        240 

 

gaaaagcact ccggggtctc tccttga                                            267 

 

 

<210>    4 

<211>    39 

<212>    DNA 

<213>    Artificial Sequence 

 

<220> 

<223>    Tn_5 F 

 

 

<400>    4 

tgaattcgag ctcggtaccc caccgacgcg catctgcct                                39 

 

 

<210>    5 

<211>    50 

<212>    DNA 



 

8 

 

<213>    Artificial Sequence 

 

<220> 

<223>    Tn_5 R 

 

 

<400>    5 

ggtgtggtga ctttcagcag ttcccggggg ggaggaggca tgtggtgttg                    50 

 

 

<210>    6 

<211>    50 

<212>    DNA 

<213>    Artificial Sequence 

 

<220> 

<223>    Tn_3 F 

 

 

<400>    6 

caacaccaca tgcctcctcc cccccgggaa ctgctgaaag tcaccacacc                    50 

 

 

<210>    7 

<211>    42 

<212>    DNA 

<213>    Artificial Sequence 

 



 

9 

 

<220> 

<223>    Tn_3 R 

 

 

<400>    7 

gtcgactcta gaggatcccc ctcccaaacc attgaggaat gg                            42 

 

 

<210>    8 

<211>    318 

<212>    DNA 

<213>    Artificial Sequence 

 

<220> 

<223>    CJ7 

 

 

<400>    8 

agaaacatcc cagcgctact aatagggagc gttgaccttc cttccacgga ccggtaatcg         60 

 

gagtgcctaa aaccgcatgc ggcttaggct ccaagatagg ttctgcgcgg ccgggtaatg        120 

 

catcttcttt agcaacaagt tgaggggtag gtgcaaataa gaacgacata gaaatcgtct        180 

 

cctttctgtt tttaatcaac atacaccacc acctaaaaat tccccgacca gcaagttcac        240 

 

agtattcggg cacaatatcg ttgccaaaat attgtttcgg aatatcatgg gatacgtacc        300 

 



 

10 

 

caacgaaagg aaacactc                                                      318 

 

 

<210>    9 

<211>    39 

<212>    DNA 

<213>    Artificial Sequence 

 

<220> 

<223>    CJ7_yjeH F 

 

 

<400>    9 

acaccacatg cctcctcccc agaaacatcc cagcgctac                                39 

 

 

<210>    10 

<211>    43 

<212>    DNA 

<213>    Artificial Sequence 

 

<220> 

<223>    CJ7_yjeH R 

 

 

<400>    10 

agttcttgtt tgagtccact catagtgttt cctttcgttg ggt                           43 

 



 

11 

 

 

<210>    11 

<211>    44 

<212>    DNA 

<213>    Artificial Sequence 

 

<220> 

<223>    yjeH F 

 

 

<400>    11 

acccaacgaa aggaaacact atgagtggac tcaaacaaga actg                          44 

 

 

<210>    12 

<211>    44 

<212>    DNA 

<213>    Artificial Sequence 

 

<220> 

<223>    yjeH R 

 

 

<400>    12 

gactttcagc agttcccggg ttatgtggtt atgccatttt ccgg                          44 

 

 

<210>    13 



 

12 

 

<211>    23 

<212>    DNA 

<213>    Artificial Sequence 

 

<220> 

<223>    F92N F 

 

 

<400>    13 

cggctggctg aatttatcgg tca                                                 23 

 

 

<210>    14 

<211>    23 

<212>    DNA 

<213>    Artificial Sequence 

 

<220> 

<223>    F92N R 

 

 

<400>    14 

tgaccgataa attcagccag ccg                                                 23 

 

 

<210>    15 

<211>    23 

<212>    DNA 



 

13 

 

<213>    Artificial Sequence 

 

<220> 

<223>    F351L F 

 

 

<400>    15 

caatggcatc cttattatga ttt                                                 23 

 

 

<210>    16 

<211>    23 

<212>    DNA 

<213>    Artificial Sequence 

 

<220> 

<223>    F351L R 

 

 

<400>    16 

aaatcataat aaggatgcca ttg                                                 23 

 

 

<210>    17 

<211>    1161 

<212>    DNA 

<213>    Unknown 

 



 

14 

 

<220> 

<223>    Corynebacterium glutamicum metB 

 

 

<400>    17 

ttgtcttttg acccaaacac ccagggtttc tccactgcat cgattcacgc tgggtatgag         60 

 

ccagacgact actacggttc gattaacacc ccaatctatg cctccaccac cttcgcgcag        120 

 

aacgctccaa acgaactgcg caaaggctac gagtacaccc gtgtgggcaa ccccaccatc        180 

 

gtggcattag agcagaccgt cgcagcactc gaaggcgcaa agtatggccg cgcattctcc        240 

 

tccggcatgg ctgcaaccga catcctgttc cgcatcatcc tcaagccggg cgatcacatc        300 

 

gtcctcggca acgatgctta cggcggaacc taccgcctga tcgacaccgt attcaccgca        360 

 

tggggcgtcg aatacaccgt tgttgatacc tccgtcgtgg aagaggtcaa ggcagcgatc        420 

 

aaggacaaca ccaagctgat ctgggtggaa accccaacca acccagcact tggcatcacc        480 

 

gacatcgaag cagtagcaaa gctcaccgaa ggcaccaacg ccaagctggt tgttgacaac        540 

 

accttcgcat ccccatacct gcagcagcca ctaaaactcg gcgcacacgc agtcctgcac        600 

 

tccaccacca agtacatcgg aggacactcc gacgttgttg gcggccttgt ggttaccaac        660 

 

gaccaggaaa tggacgaaga actgctgttc atgcagggcg gcatcggacc gatcccatca        720 



 

15 

 

 

gttttcgatg catacctgac cgcccgtggc ctcaagaccc ttgcagtgcg catggatcgc        780 

 

cactgcgaca acgcagaaaa gatcgcggaa ttcctggact cccgcccaga ggtctccacc        840 

 

gtgctctacc caggtctgaa gaaccaccca ggccacgaag tcgcagcgaa gcagatgaag        900 

 

cgcttcggcg gcatgatctc cgtccgtttc gcaggcggcg aagaagcagc taagaagttc        960 

 

tgtacctcca ccaaactgat ctgtctggcc gagtccctcg gtggcgtgga atccctcctg       1020 

 

gagcacccag caaccatgac ccaccagtca gctgccggct ctcagctcga ggttccccgc       1080 

 

gacctcgtgc gcatctccat tggtattgaa gacattgaag acctgctcgc agatgtcgag       1140 

 

caggccctca ataaccttta g                                                 1161 

 

 

<210>    18 

<211>    24 

<212>    DNA 

<213>    Artificial Sequence 

 

<220> 

<223>    metB_N_del F 

 

 

<400>    18 



 

16 

 

tctagacgcc cgcatactgg cttc                                                24 

 

 

<210>    19 

<211>    37 

<212>    DNA 

<213>    Artificial Sequence 

 

<220> 

<223>    metB_N_del R 

 

 

<400>    19 

cccatccact aaacttaaac agatgtgatc gcccggc                                  37 

 

 

<210>    20 

<211>    38 

<212>    DNA 

<213>    Artificial Sequence 

 

<220> 

<223>    metB_C_del F 

 

 

<400>    20 

tgtttaagtt tagtggatgg ggaagaacca cccaggcc                                 38 

 



 

17 

 

 

<210>    21 

<211>    23 

<212>    DNA 

<213>    Artificial Sequence 

 

<220> 

<223>    metB_C_del R 

 

 

<400>    21 

gtcgaccaat cgtccagagg gcg                                                 23 

 

 

<210>    22 

<211>    1314 

<212>    DNA 

<213>    Artificial Sequence 

 

<220> 

<223>    Corynebacterium glutamicum metY 

 

 

<400>    22 

atgccaaagt acgacaattc caatgctgac cagtggggct ttgaaacccg ctccattcac         60 

 

gcaggccagt cagtagacgc acagaccagc gcacgaaacc ttccgatcta ccaatccacc        120 

 



 

18 

 

gctttcgtgt tcgactccgc tgagcacgcc aagcagcgtt tcgcacttga ggatctaggc        180 

 

cctgtttact cccgcctcac caacccaacc gttgaggctt tggaaaaccg catcgcttcc        240 

 

ctcgaaggtg gcgtccacgc tgtagcgttc tcctccggac aggccgcaac caccaacgcc        300 

 

attttgaacc tggcaggagc gggcgaccac atcgtcacct ccccacgcct ctacggtggc        360 

 

accgagactc tattccttat cactcttaac cgcctgggta tcgatgtttc cttcgtggaa        420 

 

aaccccgacg accctgagtc ctggcaggca gccgttcagc caaacaccaa agcattcttc        480 

 

ggcgagactt tcgccaaccc acaggcagac gtcctggata ttcctgcggt ggctgaagtt        540 

 

gcgcaccgca acagcgttcc actgatcatc gacaacacca tcgctaccgc agcgctcgtg        600 

 

cgcccgctcg agctcggcgc agacgttgtc gtcgcttccc tcaccaagtt ctacaccggc        660 

 

aacggctccg gactgggcgg cgtgcttatc gacggcggaa agttcgattg gactgtcgaa        720 

 

aaggatggaa agccagtatt cccctacttc gtcactccag atgctgctta ccacggattg        780 

 

aagtacgcag accttggtgc accagccttc ggcctcaagg ttcgcgttgg ccttctacgc        840 

 

gacaccggct ccaccctctc cgcattcaac gcatgggctg cagtccaggg catcgacacc        900 

 

ctttccctgc gcctggagcg ccacaacgaa aacgccatca aggttgcaga attcctcaac        960 

 



 

19 

 

aaccacgaga aggtggaaaa ggttaacttc gcaggcctga aggattcccc ttggtacgca       1020 

 

accaaggaaa agcttggcct gaagtacacc ggctccgttc tcaccttcga gatcaagggc       1080 

 

ggcaaggatg aggcttgggc atttatcgac gccctgaagc tacactccaa ccttgcaaac       1140 

 

atcggcgatg ttcgctccct cgttgttcac ccagcaacca ccacccattc acagtccgac       1200 

 

gaagctggcc tggcacgcgc gggcgttacc cagtccaccg tccgcctgtc cgttggcatc       1260 

 

gagaccattg atgatatcat cgctgacctc gaaggcggct ttgctgcaat ctag             1314 

 

 

<210>    23 

<211>    24 

<212>    DNA 

<213>    Artificial Sequence 

 

<220> 

<223>    metY_N_del F 

 

 

<400>    23 

tctagaccat cctgcaccat ttag                                                24 

 

 

<210>    24 

<211>    37 



 

20 

 

<212>    DNA 

<213>    Artificial Sequence 

 

<220> 

<223>    metY_N_del R 

 

 

<400>    24 

cccatccact aaacttaaac acgctcctgc caggttc                                  37 

 

 

<210>    25 

<211>    39 

<212>    DNA 

<213>    Artificial Sequence 

 

<220> 

<223>    metY_C_del F 

 

 

<400>    25 

tgtttaagtt tagtggatgg gcttggtacg caaccaagg                                39 

 

 

<210>    26 

<211>    23 

<212>    DNA 

<213>    Artificial Sequence 



 

21 

 

 

<220> 

<223>    metY_C_del R 

 

 

<400>    26 

gtcgacgatt gctccggctt cgg                                                 23 

 

 

<210>    27 

<211>    1266 

<212>    DNA 

<213>    Unknown 

 

<220> 

<223>    Corynebacterium glutamicum lysC 

 

 

<400>    27 

gtggccctgg tcgtacagaa atatggcggt tcctcgcttg agagtgcgga acgcattaga         60 

 

aacgtcgctg aacggatcgt tgccaccaag aaggctggaa atgatgtcgt ggttgtctgc        120 

 

tccgcaatgg gagacaccac ggatgaactt ctagaacttg cagcggcagt gaatcccgtt        180 

 

ccgccagctc gtgaaatgga tatgctcctg actgctggtg agcgtatttc taacgctctc        240 

 

gtcgccatgg ctattgagtc ccttggcgca gaagcccaat ctttcacggg ctctcaggct        300 



 

22 

 

 

ggtgtgctca ccaccgagcg ccacggaaac gcacgcattg ttgatgtcac tccaggtcgt        360 

 

gtgcgtgaag cactcgatga gggcaagatc tgcattgttg ctggtttcca gggtgttaat        420 

 

aaagaaaccc gcgatgtcac cacgttgggt cgtggtggtt ctgacaccac tgcagttgcg        480 

 

ttggcagctg ctttgaacgc tgatgtgtgt gagatttact cggacgttga cggtgtgtat        540 

 

accgctgacc cgcgcatcgt tcctaatgca cagaagctgg aaaagctcag cttcgaagaa        600 

 

atgctggaac ttgctgctgt tggctccaag attttggtgc tgcgcagtgt tgaatacgct        660 

 

cgtgcattca atgtgccact tcgcgtacgc tcgtcttata gtaatgatcc cggcactttg        720 

 

attgccggct ctatggagga tattcctgtg gaagaagcag tccttaccgg tgtcgcaacc        780 

 

gacaagtccg aagccaaagt aaccgttctg ggtatttccg ataagccagg cgaggctgcg        840 

 

aaggttttcc gtgcgttggc tgatgcagaa atcaacattg acatggttct gcagaacgtc        900 

 

tcttctgtag aagacggcac caccgacatc accttcacct gccctcgttc cgacggccgc        960 

 

cgcgcgatgg agatcttgaa gaagcttcag gttcagggca actggaccaa tgtgctttac       1020 

 

gacgaccagg tcggcaaagt ctccctcgtg ggtgctggca tgaagtctca cccaggtgtt       1080 

 

accgcagagt tcatggaagc tctgcgcgat gtcaacgtga acatcgaatt gatttccacc       1140 



 

23 

 

 

tctgagattc gtatttccgt gctgatccgt gaagatgatc tggatgctgc tgcacgtgca       1200 

 

ttgcatgagc agttccagct gggcggcgaa gacgaagccg tcgtttatgc aggcaccgga       1260 

 

cgctaa                                                                  1266 

 

 

<210>    28 

<211>    29 

<212>    DNA 

<213>    Artificial Sequence 

 

<220> 

<223>    lysC_L377K_5 F 

 

 

<400>    28 

tcctctagag ctgcgcagtg ttgaatacg                                           29 

 

 

<210>    29 

<211>    23 

<212>    DNA 

<213>    Artificial Sequence 

 

<220> 

<223>    lysC_L377K_5 R 



 

24 

 

 

 

<400>    29 

aggtggaaat cttttcgatg ttc                                                 23 

 

 

<210>    30 

<211>    23 

<212>    DNA 

<213>    Artificial Sequence 

 

<220> 

<223>    lysC_L377K_3 F 

 

 

<400>    30 

gaacatcgaa aagatttcca cct                                                 23 

 

 

<210>    31 

<211>    29 

<212>    DNA 

<213>    Artificial Sequence 

 

<220> 

<223>    lysC_L377K_3 R 

 

 



 

25 

 

<400>    31 

gactctagag ttcacctcag agacgatta                                           29 

 

 

<210>    32 

<211>    1134 

<212>    DNA 

<213>    Artificial Sequence 

 

<220> 

<223>    Corynebacterium glutamicum  metX 

 

 

<400>    32 

atgcccaccc tcgcgccttc aggtcaactt gaaatccaag cgatcggtga tgtctccacc         60 

 

gaagccggag caatcattac aaacgctgaa atcgcctatc accgctgggg tgaataccgc        120 

 

gtagataaag aaggacgcag caatgtcgtt ctcatcgaac acgccctcac tggagattcc        180 

 

aacgcagccg attggtgggc tgacttgctc ggtcccggca aagccatcaa cactgatatt        240 

 

tactgcgtga tctgtaccaa cgtcatcggt ggttgcaacg gttccaccgg acctggctcc        300 

 

atgcatccag atggaaattt ctggggtaat cgcttccccg ccacgtccat tcgtgatcag        360 

 

gtaaacgccg aaaaacaatt cctcgacgca ctcggcatca ccacggtcgc cgcagtactt        420 

 



 

26 

 

ggtggttcca tgggtggtgc ccgcacccta gagtgggccg caatgtaccc agaaactgtt        480 

 

ggcgcagctg ctgttcttgc agtttctgca cgcgccagcg cctggcaaat cggcattcaa        540 

 

tccgcccaaa ttaaggcgat tgaaaacgac caccactggc acgaaggcaa ctactacgaa        600 

 

tccggctgca acccagccac cggactcggc gccgcccgac gcatcgccca cctcacctac        660 

 

cgtggcgaac tagaaatcga cgaacgcttc ggcaccaaag cccaaaagaa cgaaaaccca        720 

 

ctcggtccct accgcaagcc cgaccagcgc ttcgccgtgg aatcctactt ggactaccaa        780 

 

gcagacaagc tagtacagcg tttcgacgcc ggctcctacg tcttgctcac cgacgccctc        840 

 

aaccgccacg acattggtcg cgaccgcgga ggcctcaaca aggcactcga atccatcaaa        900 

 

gttccagtcc ttgtcgcagg cgtagatacc gatattttgt acccctacca ccagcaagaa        960 

 

cacctctcca gaaacctggg aaatctactg gcaatggcaa aaatcgtatc ccctgtcggc       1020 

 

cacgatgctt tcctcaccga aagccgccaa atggatcgca tcgtgaggaa cttcttcagc       1080 

 

ctcatctccc cagacgaaga caacccttcg acctacatcg agttctacat ctaa             1134 

 

 

<210>    33 

<211>    28 

<212>    DNA 



 

27 

 

<213>    Artificial Sequence 

 

<220> 

<223>    metX F 

 

 

<400>    33 

ggatcccctc gttgttcacc cagcaacc                                            28 

 

 

<210>    34 

<211>    30 

<212>    DNA 

<213>    Artificial Sequence 

 

<220> 

<223>    metX R 

 

 

<400>    34 

ggatcccaaa gtcacaacta cttatgttag                                          30 

 

 

<210>    35 

<211>    418 

<212>    PRT 

<213>    Artificial Sequence 

 



 

28 

 

<220> 

<223>    YjeH F92N 

 

 

<400>    35 

Met Ser Gly Leu Lys Gln Glu Leu Gly Leu Ala Gln Gly Ile Gly Leu 

  1               5                  10                  15  

 

Leu Ser Thr Ser Leu Leu Gly Thr Gly Val Phe Ala Val Pro Ala Leu 

             20                  25                  30  

 

Ala Ala Leu Val Ala Gly Asn Asn Ser Leu Trp Ala Trp Pro Val Leu 

         35                  40                  45  

 

Ile Ile Leu Val Phe Pro Ile Ala Ile Val Phe Ala Ile Leu Gly Arg 

     50                  55                  60  

 

His Tyr Pro Ser Ala Gly Gly Val Ala His Phe Val Gly Met Ala Phe 

 65                  70                  75                  80  

 

Gly Ser Arg Leu Glu Arg Val Thr Gly Trp Leu Asn Leu Ser Val Ile 

                 85                  90                  95  

 

Pro Val Gly Leu Pro Ala Ala Leu Gln Ile Ala Ala Gly Phe Gly Gln 

            100                 105                 110  

 

Ala Met Phe Gly Trp His Ser Trp Gln Leu Leu Leu Ala Glu Leu Gly 

        115                 120                 125  
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Thr Leu Ala Leu Val Trp Tyr Ile Gly Thr Arg Gly Ala Ser Ser Ser 

    130                 135                 140  

 

Ala Asn Leu Gln Thr Val Ile Ala Gly Leu Ile Val Ala Leu Ile Val 

145                 150                 155                 160  

 

Ala Ile Trp Trp Ala Gly Asp Ile Lys Pro Ala Asn Ile Pro Phe Pro 

                165                 170                 175  

 

Ala Pro Gly Asn Ile Glu Leu Thr Gly Leu Phe Ala Ala Leu Ser Val 

            180                 185                 190  

 

Met Phe Trp Cys Phe Val Gly Leu Glu Ala Phe Ala His Leu Ala Ser 

        195                 200                 205  

 

Glu Phe Lys Asn Pro Glu Arg Asp Phe Pro Arg Ala Leu Met Ile Gly 

    210                 215                 220  

 

Leu Leu Leu Ala Gly Leu Val Tyr Trp Gly Cys Thr Val Val Val Leu 

225                 230                 235                 240  

 

His Phe Asp Ala Tyr Gly Glu Lys Met Ala Ala Ala Ala Ser Leu Pro 

                245                 250                 255  

 

Lys Ile Val Val Gln Leu Phe Gly Val Gly Ala Leu Trp Ile Ala Cys 

            260                 265                 270  
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Val Ile Gly Tyr Leu Ala Cys Phe Ala Ser Leu Asn Ile Tyr Ile Gln 

        275                 280                 285  

 

Ser Phe Ala Arg Leu Val Trp Ser Gln Ala Gln His Asn Pro Asp His 

    290                 295                 300  

 

Tyr Leu Ala Arg Leu Ser Ser Arg His Ile Pro Asn Asn Ala Leu Asn 

305                 310                 315                 320  

 

Ala Val Leu Gly Cys Cys Val Val Ser Thr Leu Val Ile His Ala Leu 

                325                 330                 335  

 

Glu Ile Asn Leu Asp Ala Leu Ile Ile Tyr Ala Asn Gly Ile Phe Ile 

            340                 345                 350  

 

Met Ile Tyr Leu Leu Cys Met Leu Ala Gly Cys Lys Leu Leu Gln Gly 

        355                 360                 365  

 

Arg Tyr Arg Leu Leu Ala Val Val Gly Gly Leu Leu Cys Val Leu Leu 

    370                 375                 380  

 

Leu Ala Met Val Gly Trp Lys Ser Leu Tyr Ala Leu Ile Met Leu Ala 

385                 390                 395                 400  

 

Gly Leu Trp Leu Leu Leu Pro Lys Arg Lys Thr Pro Glu Asn Gly Ile 

                405                 410                 415  

 

Thr Thr 
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<210>    36 

<211>    418 

<212>    PRT 

<213>    Artificial Sequence 

 

<220> 

<223>    YjeH F351L 

 

 

<400>    36 

Met Ser Gly Leu Lys Gln Glu Leu Gly Leu Ala Gln Gly Ile Gly Leu 

  1               5                  10                  15  

 

Leu Ser Thr Ser Leu Leu Gly Thr Gly Val Phe Ala Val Pro Ala Leu 

             20                  25                  30  

 

Ala Ala Leu Val Ala Gly Asn Asn Ser Leu Trp Ala Trp Pro Val Leu 

         35                  40                  45  

 

Ile Ile Leu Val Phe Pro Ile Ala Ile Val Phe Ala Ile Leu Gly Arg 

     50                  55                  60  

 

His Tyr Pro Ser Ala Gly Gly Val Ala His Phe Val Gly Met Ala Phe 

 65                  70                  75                  80  
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Gly Ser Arg Leu Glu Arg Val Thr Gly Trp Leu Phe Leu Ser Val Ile 

                 85                  90                  95  

 

Pro Val Gly Leu Pro Ala Ala Leu Gln Ile Ala Ala Gly Phe Gly Gln 

            100                 105                 110  

 

Ala Met Phe Gly Trp His Ser Trp Gln Leu Leu Leu Ala Glu Leu Gly 

        115                 120                 125  

 

Thr Leu Ala Leu Val Trp Tyr Ile Gly Thr Arg Gly Ala Ser Ser Ser 

    130                 135                 140  

 

Ala Asn Leu Gln Thr Val Ile Ala Gly Leu Ile Val Ala Leu Ile Val 

145                 150                 155                 160  

 

Ala Ile Trp Trp Ala Gly Asp Ile Lys Pro Ala Asn Ile Pro Phe Pro 

                165                 170                 175  

 

Ala Pro Gly Asn Ile Glu Leu Thr Gly Leu Phe Ala Ala Leu Ser Val 

            180                 185                 190  

 

Met Phe Trp Cys Phe Val Gly Leu Glu Ala Phe Ala His Leu Ala Ser 

        195                 200                 205  

 

Glu Phe Lys Asn Pro Glu Arg Asp Phe Pro Arg Ala Leu Met Ile Gly 

    210                 215                 220  

 

Leu Leu Leu Ala Gly Leu Val Tyr Trp Gly Cys Thr Val Val Val Leu 
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225                 230                 235                 240  

 

His Phe Asp Ala Tyr Gly Glu Lys Met Ala Ala Ala Ala Ser Leu Pro 

                245                 250                 255  

 

Lys Ile Val Val Gln Leu Phe Gly Val Gly Ala Leu Trp Ile Ala Cys 

            260                 265                 270  

 

Val Ile Gly Tyr Leu Ala Cys Phe Ala Ser Leu Asn Ile Tyr Ile Gln 

        275                 280                 285  

 

Ser Phe Ala Arg Leu Val Trp Ser Gln Ala Gln His Asn Pro Asp His 

    290                 295                 300  

 

Tyr Leu Ala Arg Leu Ser Ser Arg His Ile Pro Asn Asn Ala Leu Asn 

305                 310                 315                 320  

 

Ala Val Leu Gly Cys Cys Val Val Ser Thr Leu Val Ile His Ala Leu 

                325                 330                 335  

 

Glu Ile Asn Leu Asp Ala Leu Ile Ile Tyr Ala Asn Gly Ile Leu Ile 

            340                 345                 350  

 

Met Ile Tyr Leu Leu Cys Met Leu Ala Gly Cys Lys Leu Leu Gln Gly 

        355                 360                 365  

 

Arg Tyr Arg Leu Leu Ala Val Val Gly Gly Leu Leu Cys Val Leu Leu 

    370                 375                 380  
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Leu Ala Met Val Gly Trp Lys Ser Leu Tyr Ala Leu Ile Met Leu Ala 

385                 390                 395                 400  

 

Gly Leu Trp Leu Leu Leu Pro Lys Arg Lys Thr Pro Glu Asn Gly Ile 

                405                 410                 415  

 

Thr Thr 

        

 

 

<210>    37 

<211>    5803 

<212>    DNA 

<213>    Artificial Sequence 

 

<220> 

<223>    pDCM2 

 

 

<400>    37 

gttcgcttgc tgtccataaa accgcccagt ctagctatcg ccatgtaagc ccactgcaag         60 

 

ctacctgctt tctctttgcg cttgcgtttt cccttgtcca gatagcccag tagctgacat        120 

 

tcatccgggg tcagcaccgt ttctgcggac tggctttcta cgtgttccgc ttcctttagc        180 

 

agcccttgcg ccctgagtgc ttgcggcagc gtgaagctag cttttatcgc cattcgccat        240 
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tcaggctgcg caactgttgg gaagggcgat cggtgcgggc ctcttcgcta ttacgccagc        300 

 

tggcgaaagg gggatgtgct gcaaggcgat taagttgggt aacgccaggg ttttcccagt        360 

 

cacgacgttg taaaacgacg gccagtgaat tcgagctcgg tacccgggga tcctctagag        420 

 

tcgacctgca ggcatgcaag cttggcgtaa tcatggtcat agctgtttcc tgtgtgaaat        480 

 

tgttatccgc tcacaattcc acacaacata cgagccggaa gcataaagtg taaagcctgg        540 

 

ggtgcctaat gagtgagcta actcacatta attgcgttgc gctcactgcc cgctttccag        600 

 

tcgggaaacc tgtcgtgcca gctgcattaa tgaatcggcc aacgcgcggg gagaggcggt        660 

 

ttgcgtattg ggcgctcttc cgcttcctcg ctcactgact cgctgcgctc ggtcgttcgg        720 

 

ctgcggcgag cggtatcagc tcactcaaag gcggtaatac ggttatccac agaatcaggg        780 

 

gataacgcag gaaagaacat gtgagcaaaa ggccagcaaa aggccaggaa ccgtaaaaag        840 

 

gccgcgttgc tggcgttttt ccataggctc cgcccccctg acgagcatca caaaaatcga        900 

 

cgctcaagtc agaggtggcg aaacccgaca ggactataaa gataccaggc gtttccccct        960 

 

ggaagctccc tcgtgcgctc tcctgttccg accctgccgc ttaccggata cctgtccgcc       1020 

 

tttctccctt cgggaagcgt ggcgctttct caatgctcac gctgtaggta tctcagttcg       1080 
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gtgtaggtcg ttcgctccaa gctgggctgt gtgcacgaac cccccgttca gcccgaccgc       1140 

 

tgcgccttat ccggtaacta tcgtcttgag tccaacccgg taagacacga cttatcgcca       1200 

 

ctggcagcag ccactggtaa caggattagc agagcgaggt atgtaggcgg tgctacagag       1260 

 

ttcttgaagt ggtggcctaa ctacggctac actagaagga cagtatttgg tatctgcgct       1320 

 

ctgctgaagc cagttacctt cggaaaaaga gttggtagct cttgatccgg caaacaaacc       1380 

 

accgctggta gcggtggttt ttttgtttgc aagcagcaga ttacgcgcag aaaaaaagga       1440 

 

tctcaagaag atcctttgat cttttctacg gggtctgacg ctcagtggaa cgaaaactca       1500 

 

cgttaaggga ttttggtcat gagattatca aaaaggatct tcacctagat ccttttgggg       1560 

 

tgggcgaaga actccagcat gagatccccg cgctggagga tcatccagcc ctgatagaaa       1620 

 

cagaagccac tggagcacct caaaaacacc atcatacact aaatcagtaa gttggcagca       1680 

 

tcacccgacg cactttgcgc cgaataaata cctgtgacgg aagatcactt cgcagaataa       1740 

 

ataaatcctg gtgtccctgt tgataccggg aagccctggg ccaacttttg gcgaaaatga       1800 

 

gacgttgatc ggcacgtaag aggttccaac tttcaccata atgaaataag atcactaccg       1860 

 

ggcgtatttt ttgagttatc gagattttca ggagctgata gaaacagaag ccactggagc       1920 



 

37 

 

 

acctcaaaaa caccatcata cactaaatca gtaagttggc agcatcaccc gacgcacttt       1980 

 

gcgccgaata aatacctgtg acggaagatc acttcgcaga ataaataaat cctggtgtcc       2040 

 

ctgttgatac cgggaagccc tgggccaact tttggcgaaa atgagacgtt gatcggcacg       2100 

 

taagaggttc caactttcac cataatgaaa taagatcact accgggcgta ttttttgagt       2160 

 

tatcgagatt ttcaggagct ctttggcatc gtctctcgcc tgtcccctca gttcagtaat       2220 

 

ttcctgcatt tgcctgtttc cagtcggtag atattccaca aaacagcagg gaagcagcgc       2280 

 

ttttccgctg cataaccctg cttcggggtc attatagcga ttttttcggt atatccatcc       2340 

 

tttttcgcac gatatacagg attttgccaa agggttcgtg tagactttcc ttggtgtatc       2400 

 

caacggcgtc agccgggcag gataggtgaa gtaggcccac ccgcgagcgg gtgttccttc       2460 

 

ttcactgtcc cttattcgca cctggcggtg ctcaacggga atcctgctct gcgaggctgg       2520 

 

ccggctaccg ccggcgtaac agatgagggc aagcggatgg ctgatgaaac caagccaacc       2580 

 

aggaagggca gcccacctat caaggtgtac tgccttccag acgaacgaag agcgattgag       2640 

 

gaaaaggcgg cggcggccgg catgagcctg tcggcctacc tgctggccgt cggccagggc       2700 

 

tacaaaatca cgggcgtcgt ggactatgag cacgtccgcg agggcgtccc ggaaaacgat       2760 
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tccgaagccc aacctttcat agaaggcggc ggtggaatcg aaatctcgtg atggcaggtt       2820 

 

gggcgtcgct tggtcggtca tttcgaaaaa ggttaggaat acggttagcc atttgcctgc       2880 

 

ttttatatag ttcantatgg gattcacctt tatgttgata agaaataaaa gaaaatgcca       2940 

 

ataggatatc ggcattttct tttgcgtttt tatttgttaa ctgttaattg tccttgttca       3000 

 

aggatgctgt ctttgacaac agatgttttc ttgcctttga tgttcagcag gaagctcggc       3060 

 

gcaaacgttg attgtttgtc tgcgtagaat cctctgtttg tcatatagct tgtaatcacg       3120 

 

acattgtttc ctttcgcttg aggtacagcg aagtgtgagt aagtaaaggt tacatcgtta       3180 

 

ggcggatcaa gatccatttt taacacaagg ccagttttgt tcagcggctt gtatgggcca       3240 

 

gttaaagaat tagaaacata accaagcatg taaatatcgt tagacgtaat gccgtcaatc       3300 

 

gtcatttttg atccgcggga gtcagtgaac aggtaccatt tgccgttcat tttaaagacg       3360 

 

ttcgcgcgtt caatttcatc tgttactgtg ttagatgcaa tcagcggttt catcactttt       3420 

 

ttcagtgtgt aatcatcgtt tagctcaatc ataccgagag cgccgtttgc taactcagcc       3480 

 

gtgcgttttt tatcgctttg cagaagtttt tgactttctt gacggaagaa tgatgtgctt       3540 

 

ttgccatagt atgctttgtt aaataaagat tcttcgcctt ggtagccatc ttcagttcca       3600 
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gtgtttgctt caaatactaa gtatttgtgg cctttatctt ctacgtagtg aggatctctc       3660 

 

agcgtatggt tgtcgcctga gctgtagttg ccttcatcga tgaactgctg tacattttga       3720 

 

tacgtttttc cgtcaccgtc aaagattgat ttataatcct ctacaccgtt gatgttcaaa       3780 

 

gagctgtctg atgctgatac gttaacttgt gcagttgtca gtgtttgttt gccgtaatgt       3840 

 

ttaccggaga aatcagtgta gaataaacgg atttttccgt cagatgtaaa tgtggctgaa       3900 

 

cctgaccatt cttgtgtttg gtcttttagg atagaatcat ttgcatcgaa tttgtcgctg       3960 

 

tctttaaaga cgcggccagc gtttttccag ctgtcaatag aagtttcgcc gactttttga       4020 

 

tagaacatgt aaatcgatgt gtcatccgca tttttaggat ctccggctaa tgcaaagacg       4080 

 

atgtggtagc cgtgatagtt tgcgacagtg ccgtcagcgt tttgtaatgg ccagctgtcc       4140 

 

caaacgtcca ggccttttgc agaagagata tttttaattg tggacgaatc aaattcagaa       4200 

 

acttgatatt tttcattttt ttgctgttca gggatttgca gcatatcatg gcgtgtaata       4260 

 

tgggaaatgc cgtatgtttc cttatatggc ttttggttcg tttctttcgc aaacgcttga       4320 

 

gttgcgcctc ctgccagcag tgcggtagta aaggttaata ctgttgcttg ttttgcaaac       4380 

 

tttttgatgt tcatcgttca tgtctccttt tttatgtact gtgttagcgg tctgcttctt       4440 
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ccagccctcc tgtttgaaga tggcaagtta gttacgcaca ataaaaaaag acctaaaata       4500 

 

tgtaaggggt gacgccaaag tatacacttt gccctttaca cattttaggt cttgcctgct       4560 

 

ttatcagtaa caaacccgcg cgatttactt ttcgacctca ttctattaga ctctcgtttg       4620 

 

gattgcaact ggtctatttt cctcttttgt ttgatagaaa atcataaaag gatttgcaga       4680 

 

ctacgggcct aaagaactaa aaaatctatc tgtttctttt cattctctgt attttttata       4740 

 

gtttctgttg catgggcata aagttgcctt tttaatcaca attcagaaaa tatcataata       4800 

 

tctcatttca ctaaataata gtgaacggca ggtatatgtg atgggttaaa aaggatcacc       4860 

 

ccagagtccc gctcagaaga actcgtcaag aaggcgatag aaggcgatgc gctgcgaatc       4920 

 

gggagcggcg ataccgtaaa gcacgaggaa gcggtcagcc cattcgccgc caagctcttc       4980 

 

agcaatatca cgggtagcca acgctatgtc ctgatagcgg tccgccacac ccagccggcc       5040 

 

acagtcgatg aatccagaaa agcggccatt ttccaccatg atattcggca agcaggcatc       5100 

 

gccatgggtc acgacgagat cctcgccgtc gggcatccgc gccttgagcc tggcgaacag       5160 

 

ttcggctggc gcgagcccct gatgctcttc gtccagatca tcctgatcga caagaccggc       5220 

 

ttccatccga gtacgtgctc gctcgatgcg atgtttcgct tggtggtcga atgggcaggt       5280 
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agccggatca agcgtatgca gccgccgcat tgcatcagcc atgatggata ctttctcggc       5340 

 

aggagcaagg tgagatgaca ggagatcctg ccccggcact tcgcccaata gcagccagtc       5400 

 

ccttcccgct tcagtgacaa cgtcgagaca gctgcgcaag gaacgcccgt cgtggccagc       5460 

 

cacgatagcc gcgctgcctc gtcttggagt tcattcaggg caccggacag gtcggtcttg       5520 

 

acaaaaagaa ccgggcgccc ctgcgctgac agccggaaca cggcggcatc agagcagccg       5580 

 

attgtctgtt gtgcccagtc atagccgaat agcctctcca cccaagcggc cggagaacct       5640 

 

gcgtgcaatc catcttgttc aatcatgcga aacgatcctc atcctgtctc ttgatcagat       5700 

 

cttgatcccc tgcgccatca gatccttggc ggcaagaaag ccatccagtt tactttgcag       5760 

 

ggcttcccaa ccttaccaga gggcgcccca gctggcaatt ccg                         5803 


