
               SEQUENCE LISTING

<110> Sanofi-Aventis Deutschland GmbH

<120> Method for reducing misincorporation of non-canonical branched-chain amino 
acids

<130> DE2018-069

<150> EP 18 214 562.3
<151> 2018-12-20

<160> 46

<170> BiSSAP 1.3.6

<210> 1
<211> 1572
<212> DNA
<213> Escherichia coli

<220> 
<223> leuA, 2-isopropylmalate synthase

<400> 1
atgagccagc aagtcattat tttcgatacc acattgcgcg acggtgaaca ggcgttacag      60

gcaagcttga gtgtgaaaga aaaactgcaa attgcgctgg cccttgagcg tatgggtgtt     120

gacgtgatgg aagtcggttt ccccgtctct tcgccgggcg attttgaatc ggtgcaaacc     180

atcgcccgcc aggttaaaaa cagccgcgta tgtgcgttag ctcgctgcgt ggaaaaagat     240

atcgacgtgg cggccgaatc cctgaaagtc gccgaagcct tccgtattca tacctttatt     300

gccacttcgc caatgcacat cgccaccaag ctgcgcagca cgctggacga ggtgatcgaa     360

cgcgctatct atatggtgaa acgcgcccgt aattacaccg atgatgttga attttcttgc     420

gaagatgccg ggcgtacacc cattgccgat ctggcgcgag tggtcgaagc ggcgattaat     480

gccggtgcca ccaccatcaa cattccggac accgtgggct acaccatgcc gtttgagttc     540

gccggaatca tcagcggcct gtatgaacgc gtgcctaaca tcgacaaagc cattatctcc     600

gtacataccc acgacgattt gggcctggcg gtcggaaact cactggcggc ggtacatgcc     660

ggtgcacgcc aggtggaagg cgcaatgaac gggatcggcg agcgtgccgg aaactgttcc     720



ctggaagaag tcatcatggc gatcaaagtt cgtaaggata ttctcaacgt ccacaccgcc     780

attaatcacc aggagatatg gcgcaccagc cagttagtta gccagatttg taatatgccg     840

atcccggcaa acaaagccat tgttggcagc ggcgcattcg cacactcctc cggtatacac     900

caggatggcg tgctgaaaaa ccgcgaaaac tacgaaatca tgacaccaga atctattggt     960

ctgaaccaaa tccagctgaa tctgacctct cgttcggggc gtgcggcggt gaaacatcgc    1020

atggatgaga tggggtataa agaaagtgaa tataatttag acaatttgta cgatgctttc    1080

ctgaagctgg cggacaaaaa aggtcaggtg tttgattacg atctggaggc gctggccttc    1140

atcggtaagc agcaagaaga gccggagcat ttccgtctgg attacttcag cgtgcagtct    1200

ggctctaacg atatcgccac cgccgccgtc aaactggcct gtggcgaaga agtcaaagca    1260

gaagccgcca acggtaacgg tccggtcgat gccgtctatc aggcaattaa ccgcatcact    1320

gaatataacg tcgaactggt gaaatacagc ctgaccgcca aaggccacgg taaagatgcg    1380

ctgggtcagg tggatatcgt cgctaactac aacggtcgcc gcttccacgg cgtcggcctg    1440

gctaccgata ttgtcgagtc atctgccaaa gccatggtgc acgttctgaa caatatctgg    1500

cgtgccgcag aagtcgaaaa agagttgcaa cgcaaagctc aacacaacga aaacaacaag    1560

gaaaccgtgt ga                                                        1572

<210> 2
<211> 523
<212> PRT
<213> Escherichia coli

<220> 
<223> leuA, 2-isopropylmalate synthase

<400> 2
Met Ser Gln Gln Val Ile Ile Phe Asp Thr Thr Leu Arg Asp Gly Glu 
1               5                   10                  15      
Gln Ala Leu Gln Ala Ser Leu Ser Val Lys Glu Lys Leu Gln Ile Ala 
            20                  25                  30          
Leu Ala Leu Glu Arg Met Gly Val Asp Val Met Glu Val Gly Phe Pro 
        35                  40                  45              
Val Ser Ser Pro Gly Asp Phe Glu Ser Val Gln Thr Ile Ala Arg Gln 
    50                  55                  60                  
Val Lys Asn Ser Arg Val Cys Ala Leu Ala Arg Cys Val Glu Lys Asp 



65                  70                  75                  80  
Ile Asp Val Ala Ala Glu Ser Leu Lys Val Ala Glu Ala Phe Arg Ile 
                85                  90                  95      
His Thr Phe Ile Ala Thr Ser Pro Met His Ile Ala Thr Lys Leu Arg 
            100                 105                 110         
Ser Thr Leu Asp Glu Val Ile Glu Arg Ala Ile Tyr Met Val Lys Arg 
        115                 120                 125             
Ala Arg Asn Tyr Thr Asp Asp Val Glu Phe Ser Cys Glu Asp Ala Gly 
    130                 135                 140                 
Arg Thr Pro Ile Ala Asp Leu Ala Arg Val Val Glu Ala Ala Ile Asn 
145                 150                 155                 160 
Ala Gly Ala Thr Thr Ile Asn Ile Pro Asp Thr Val Gly Tyr Thr Met 
                165                 170                 175     
Pro Phe Glu Phe Ala Gly Ile Ile Ser Gly Leu Tyr Glu Arg Val Pro 
            180                 185                 190         
Asn Ile Asp Lys Ala Ile Ile Ser Val His Thr His Asp Asp Leu Gly 
        195                 200                 205             
Leu Ala Val Gly Asn Ser Leu Ala Ala Val His Ala Gly Ala Arg Gln 
    210                 215                 220                 
Val Glu Gly Ala Met Asn Gly Ile Gly Glu Arg Ala Gly Asn Cys Ser 
225                 230                 235                 240 
Leu Glu Glu Val Ile Met Ala Ile Lys Val Arg Lys Asp Ile Leu Asn 
                245                 250                 255     
Val His Thr Ala Ile Asn His Gln Glu Ile Trp Arg Thr Ser Gln Leu 
            260                 265                 270         
Val Ser Gln Ile Cys Asn Met Pro Ile Pro Ala Asn Lys Ala Ile Val 
        275                 280                 285             
Gly Ser Gly Ala Phe Ala His Ser Ser Gly Ile His Gln Asp Gly Val 
    290                 295                 300                 
Leu Lys Asn Arg Glu Asn Tyr Glu Ile Met Thr Pro Glu Ser Ile Gly 
305                 310                 315                 320 
Leu Asn Gln Ile Gln Leu Asn Leu Thr Ser Arg Ser Gly Arg Ala Ala 
                325                 330                 335     
Val Lys His Arg Met Asp Glu Met Gly Tyr Lys Glu Ser Glu Tyr Asn 
            340                 345                 350         
Leu Asp Asn Leu Tyr Asp Ala Phe Leu Lys Leu Ala Asp Lys Lys Gly 
        355                 360                 365             
Gln Val Phe Asp Tyr Asp Leu Glu Ala Leu Ala Phe Ile Gly Lys Gln 
    370                 375                 380                 
Gln Glu Glu Pro Glu His Phe Arg Leu Asp Tyr Phe Ser Val Gln Ser 
385                 390                 395                 400 
Gly Ser Asn Asp Ile Ala Thr Ala Ala Val Lys Leu Ala Cys Gly Glu 
                405                 410                 415     
Glu Val Lys Ala Glu Ala Ala Asn Gly Asn Gly Pro Val Asp Ala Val 
            420                 425                 430         
Tyr Gln Ala Ile Asn Arg Ile Thr Glu Tyr Asn Val Glu Leu Val Lys 
        435                 440                 445             
Tyr Ser Leu Thr Ala Lys Gly His Gly Lys Asp Ala Leu Gly Gln Val 
    450                 455                 460                 
Asp Ile Val Ala Asn Tyr Asn Gly Arg Arg Phe His Gly Val Gly Leu 



465                 470                 475                 480 
Ala Thr Asp Ile Val Glu Ser Ser Ala Lys Ala Met Val His Val Leu 
                485                 490                 495     
Asn Asn Ile Trp Arg Ala Ala Glu Val Glu Lys Glu Leu Gln Arg Lys 
            500                 505                 510         
Ala Gln His Asn Glu Asn Asn Lys Glu Thr Val 
        515                 520             

<210> 3
<211> 1476
<212> DNA
<213> Escherichia coli

<220> 
<223> ilvC, ketol-acid reductoisomerase

<400> 3
atggctaact acttcaatac actgaatctg cgccagcagc tggcacagct gggcaaatgt      60

cgctttatgg gccgcgatga attcgccgat ggcgcgagct accttcaggg taaaaaagta     120

gtcatcgtcg gctgtggcgc acagggtctg aaccagggcc tgaacatgcg tgattctggt     180

ctcgatatct cctacgctct gcgtaaagaa gcgattgccg agaagcgcgc gtcctggcgt     240

aaagcgaccg aaaatggttt taaagtgggt acttacgaag aactgatccc acaggcggat     300

ctggtgatta acctgacgcc ggacaagcag cactctgatg tagtgcgcac cgtacagcca     360

ctgatgaaag acggcgcggc gctgggctac tcgcacggtt tcaacatcgt cgaagtgggc     420

gagcagatcc gtaaagatat caccgtagtg atggttgcgc cgaaatgccc aggcaccgaa     480

gtgcgtgaag agtacaaacg tgggttcggc gtaccgacgc tgattgccgt tcacccggaa     540

aacgatccga aaggcgaagg catggcgatt gccaaagcct gggcggctgc aaccggtggt     600

caccgtgcgg gtgtgctgga atcgtccttc gttgcggaag tgaaatctga cctgatgggc     660

gagcaaacca tcctgtgcgg tatgttgcag gctggctctc tgctgtgctt cgacaagctg     720

gtggaagaag gtaccgatcc agcatacgca gaaaaactga ttcagttcgg ttgggaaacc     780

atcaccgaag cactgaaaca gggcggcatc accctgatga tggaccgtct ctctaacccg     840

gcgaaactgc gtgcttatgc gctttctgaa cagctgaaag agatcatggc acccctgttc     900

cagaaacata tggacgacat catctccggc gaattctctt ccggtatgat ggcggactgg     960



gccaacgatg ataagaaact gctgacctgg cgtgaagaga ccggcaaaac cgcgtttgaa    1020

accgcgccgc agtatgaagg caaaatcggc gagcaggagt acttcgataa aggcgtactg    1080

atgattgcga tggtgaaagc gggcgttgaa ctggcgttcg aaaccatggt cgattccggc    1140

atcattgaag agtctgcata ttatgaatca ctgcacgagc tgccgctgat tgccaacacc    1200

atcgcccgta agcgtctgta cgaaatgaac gtggttatct ctgataccgc tgagtacggt    1260

aactatctgt tctcttacgc ttgtgtgccg ttgctgaaac cgtttatggc agagctgcaa    1320

ccgggcgacc tgggtaaagc tattccggaa ggcgcggtag ataacgggca actgcgtgat    1380

gtgaacgaag cgattcgcag ccatgcgatt gagcaggtag gtaagaaact gcgcggctat    1440

atgacagata tgaaacgtat tgctgttgcg ggttaa                              1476

<210> 4
<211> 491
<212> PRT
<213> Escherichia coli

<220> 
<223> ilvC, ketol-acid reductoisomerase

<400> 4
Met Ala Asn Tyr Phe Asn Thr Leu Asn Leu Arg Gln Gln Leu Ala Gln 
1               5                   10                  15      
Leu Gly Lys Cys Arg Phe Met Gly Arg Asp Glu Phe Ala Asp Gly Ala 
            20                  25                  30          
Ser Tyr Leu Gln Gly Lys Lys Val Val Ile Val Gly Cys Gly Ala Gln 
        35                  40                  45              
Gly Leu Asn Gln Gly Leu Asn Met Arg Asp Ser Gly Leu Asp Ile Ser 
    50                  55                  60                  
Tyr Ala Leu Arg Lys Glu Ala Ile Ala Glu Lys Arg Ala Ser Trp Arg 
65                  70                  75                  80  
Lys Ala Thr Glu Asn Gly Phe Lys Val Gly Thr Tyr Glu Glu Leu Ile 
                85                  90                  95      
Pro Gln Ala Asp Leu Val Ile Asn Leu Thr Pro Asp Lys Gln His Ser 
            100                 105                 110         
Asp Val Val Arg Thr Val Gln Pro Leu Met Lys Asp Gly Ala Ala Leu 
        115                 120                 125             
Gly Tyr Ser His Gly Phe Asn Ile Val Glu Val Gly Glu Gln Ile Arg 
    130                 135                 140                 
Lys Asp Ile Thr Val Val Met Val Ala Pro Lys Cys Pro Gly Thr Glu 
145                 150                 155                 160 
Val Arg Glu Glu Tyr Lys Arg Gly Phe Gly Val Pro Thr Leu Ile Ala 



                165                 170                 175     
Val His Pro Glu Asn Asp Pro Lys Gly Glu Gly Met Ala Ile Ala Lys 
            180                 185                 190         
Ala Trp Ala Ala Ala Thr Gly Gly His Arg Ala Gly Val Leu Glu Ser 
        195                 200                 205             
Ser Phe Val Ala Glu Val Lys Ser Asp Leu Met Gly Glu Gln Thr Ile 
    210                 215                 220                 
Leu Cys Gly Met Leu Gln Ala Gly Ser Leu Leu Cys Phe Asp Lys Leu 
225                 230                 235                 240 
Val Glu Glu Gly Thr Asp Pro Ala Tyr Ala Glu Lys Leu Ile Gln Phe 
                245                 250                 255     
Gly Trp Glu Thr Ile Thr Glu Ala Leu Lys Gln Gly Gly Ile Thr Leu 
            260                 265                 270         
Met Met Asp Arg Leu Ser Asn Pro Ala Lys Leu Arg Ala Tyr Ala Leu 
        275                 280                 285             
Ser Glu Gln Leu Lys Glu Ile Met Ala Pro Leu Phe Gln Lys His Met 
    290                 295                 300                 
Asp Asp Ile Ile Ser Gly Glu Phe Ser Ser Gly Met Met Ala Asp Trp 
305                 310                 315                 320 
Ala Asn Asp Asp Lys Lys Leu Leu Thr Trp Arg Glu Glu Thr Gly Lys 
                325                 330                 335     
Thr Ala Phe Glu Thr Ala Pro Gln Tyr Glu Gly Lys Ile Gly Glu Gln 
            340                 345                 350         
Glu Tyr Phe Asp Lys Gly Val Leu Met Ile Ala Met Val Lys Ala Gly 
        355                 360                 365             
Val Glu Leu Ala Phe Glu Thr Met Val Asp Ser Gly Ile Ile Glu Glu 
    370                 375                 380                 
Ser Ala Tyr Tyr Glu Ser Leu His Glu Leu Pro Leu Ile Ala Asn Thr 
385                 390                 395                 400 
Ile Ala Arg Lys Arg Leu Tyr Glu Met Asn Val Val Ile Ser Asp Thr 
                405                 410                 415     
Ala Glu Tyr Gly Asn Tyr Leu Phe Ser Tyr Ala Cys Val Pro Leu Leu 
            420                 425                 430         
Lys Pro Phe Met Ala Glu Leu Gln Pro Gly Asp Leu Gly Lys Ala Ile 
        435                 440                 445             
Pro Glu Gly Ala Val Asp Asn Gly Gln Leu Arg Asp Val Asn Glu Ala 
    450                 455                 460                 
Ile Arg Ser His Ala Ile Glu Gln Val Gly Lys Lys Leu Arg Gly Tyr 
465                 470                 475                 480 
Met Thr Asp Met Lys Arg Ile Ala Val Ala Gly 
                485                 490     

<210> 5
<211> 1644
<212> DNA
<213> Escherichia coli

<220> 
<223> Native gene ilvG, AHAS isoform II



<400> 5
atgaatggcg cacagtgggt ggtacatgcg ttgcgggcac agggtgtgaa caccgttttc      60

ggttatccgg gtggcgcaat tatgccggtt tacgatgcat tgtatgacgg cggcgtggag     120

cacttgctat gccgacatga gcagggtgcg gcaatggcgg ctatcggtta tgctcgtgct     180

accggcaaaa ctggcgtatg tatcgccacg tctggtccgg gcgcaaccaa cctgataacc     240

gggcttgcgg acgcactgtt agattccatc cctgttgttg ccatcaccgg tcaagtgtcc     300

gcaccgttta tcggcactga cgcatttcag gaagtggatg tcctgggatt gtcgttagcc     360

tgtaccaagc acagctttct ggtgcagtcg ctggaagagt tgccgcgcat catggctgaa     420

gcattcgacg ttgcctgctc aggtcgtcct ggtccggttc tggtcgatat cccaaaagat     480

atccagttag ccagcggtga cctggaaccg tggttcacca ccgttgaaaa cgaagtgact     540

ttcccacatg ccgaagttga gcaagcgcgc cagatgctgg caaaagcgca aaaaccgatg     600

ctgtacgttg gcggtggcgt gggtatggcg caggcagttc cggctttgcg tgaatttctc     660

gctgccacaa aaatgcctgc cacctgtacg ctgaaagggc tgggcgcagt agaagcagat     720

tatccgtact atctgggcat gctggggatg cacggcacca aagcggcaaa cttcgcggtg     780

caggagtgtg acctgctgat cgccgtgggc gcacgttttg atgaccgggt gaccggcaaa     840

ctgaacacct tcgcgccaca cgccagtgtt atccatatgg atatcgaccc ggcagaaatg     900

aacaagctgc gtcaggcaca tgtggcatta caaggtgatt taaatgctct gttaccagca     960

ttacagcagc cgttaaatca atactggcag caacactgcg cgcagctgcg tgatgaacat    1020

tcctggcgtt acgaccatcc cggtgacgct atctacgcgc cgttgttgtt aaaacaactg    1080

tcggatcgta aacctgcgga ttgcgtcgtg accacagatg tggggcagca ccagatgtgg    1140

gctgcgcagc acatcgccca cactcgcccg gaaaatttca tcacctccag cggtttaggt    1200

accatgggtt ttggtttacc ggcggcggtt ggcgcacaag tcgcgcgacc gaacgatacc    1260

gttgtctgta tctccggtga cggctctttc atgatgaatg tgcaagagct gggcaccgta    1320

aaacgcaagc agttaccgtt gaaaatcgtc ttactcgata accaacggtt agggatggtt    1380

cgacaatggc agcaactgtt ttttcaggaa cgatacagcg aaaccaccct tactgataac    1440



cccgatttcc tcatgttagc cagcgccttc ggcatccatg gccaacacat cacccggaaa    1500

gaccaggttg aagcggcact cgacaccatg ctgaacagtg atgggccata cctgcttcat    1560

gtctcaatcg acgaacttga gaacgtctgg ccgctggtgc cgcctggcgc cagtaattca    1620

gaaatgttgg agaaattatc atga                                           1644

<210> 6
<211> 547
<212> PRT
<213> Escherichia coli

<220> 
<223> Native protein product ilvG, AHAS isoform II

<400> 6
Met Asn Gly Ala Gln Trp Val Val His Ala Leu Arg Ala Gln Gly Val 
1               5                   10                  15      
Asn Thr Val Phe Gly Tyr Pro Gly Gly Ala Ile Met Pro Val Tyr Asp 
            20                  25                  30          
Ala Leu Tyr Asp Gly Gly Val Glu His Leu Leu Cys Arg His Glu Gln 
        35                  40                  45              
Gly Ala Ala Met Ala Ala Ile Gly Tyr Ala Arg Ala Thr Gly Lys Thr 
    50                  55                  60                  
Gly Val Cys Ile Ala Thr Ser Gly Pro Gly Ala Thr Asn Leu Ile Thr 
65                  70                  75                  80  
Gly Leu Ala Asp Ala Leu Leu Asp Ser Ile Pro Val Val Ala Ile Thr 
                85                  90                  95      
Gly Gln Val Ser Ala Pro Phe Ile Gly Thr Asp Ala Phe Gln Glu Val 
            100                 105                 110         
Asp Val Leu Gly Leu Ser Leu Ala Cys Thr Lys His Ser Phe Leu Val 
        115                 120                 125             
Gln Ser Leu Glu Glu Leu Pro Arg Ile Met Ala Glu Ala Phe Asp Val 
    130                 135                 140                 
Ala Cys Ser Gly Arg Pro Gly Pro Val Leu Val Asp Ile Pro Lys Asp 
145                 150                 155                 160 
Ile Gln Leu Ala Ser Gly Asp Leu Glu Pro Trp Phe Thr Thr Val Glu 
                165                 170                 175     
Asn Glu Val Thr Phe Pro His Ala Glu Val Glu Gln Ala Arg Gln Met 
            180                 185                 190         
Leu Ala Lys Ala Gln Lys Pro Met Leu Tyr Val Gly Gly Gly Val Gly 
        195                 200                 205             
Met Ala Gln Ala Val Pro Ala Leu Arg Glu Phe Leu Ala Ala Thr Lys 
    210                 215                 220                 
Met Pro Ala Thr Cys Thr Leu Lys Gly Leu Gly Ala Val Glu Ala Asp 
225                 230                 235                 240 
Tyr Pro Tyr Tyr Leu Gly Met Leu Gly Met His Gly Thr Lys Ala Ala 



                245                 250                 255     
Asn Phe Ala Val Gln Glu Cys Asp Leu Leu Ile Ala Val Gly Ala Arg 
            260                 265                 270         
Phe Asp Asp Arg Val Thr Gly Lys Leu Asn Thr Phe Ala Pro His Ala 
        275                 280                 285             
Ser Val Ile His Met Asp Ile Asp Pro Ala Glu Met Asn Lys Leu Arg 
    290                 295                 300                 
Gln Ala His Val Ala Leu Gln Gly Asp Leu Asn Ala Leu Leu Pro Ala 
305                 310                 315                 320 
Leu Gln Gln Pro Leu Asn Gln Tyr Trp Gln Gln His Cys Ala Gln Leu 
                325                 330                 335     
Arg Asp Glu His Ser Trp Arg Tyr Asp His Pro Gly Asp Ala Ile Tyr 
            340                 345                 350         
Ala Pro Leu Leu Leu Lys Gln Leu Ser Asp Arg Lys Pro Ala Asp Cys 
        355                 360                 365             
Val Val Thr Thr Asp Val Gly Gln His Gln Met Trp Ala Ala Gln His 
    370                 375                 380                 
Ile Ala His Thr Arg Pro Glu Asn Phe Ile Thr Ser Ser Gly Leu Gly 
385                 390                 395                 400 
Thr Met Gly Phe Gly Leu Pro Ala Ala Val Gly Ala Gln Val Ala Arg 
                405                 410                 415     
Pro Asn Asp Thr Val Val Cys Ile Ser Gly Asp Gly Ser Phe Met Met 
            420                 425                 430         
Asn Val Gln Glu Leu Gly Thr Val Lys Arg Lys Gln Leu Pro Leu Lys 
        435                 440                 445             
Ile Val Leu Leu Asp Asn Gln Arg Leu Gly Met Val Arg Gln Trp Gln 
    450                 455                 460                 
Gln Leu Phe Phe Gln Glu Arg Tyr Ser Glu Thr Thr Leu Thr Asp Asn 
465                 470                 475                 480 
Pro Asp Phe Leu Met Leu Ala Ser Ala Phe Gly Ile His Gly Gln His 
                485                 490                 495     
Ile Thr Arg Lys Asp Gln Val Glu Ala Ala Leu Asp Thr Met Leu Asn 
            500                 505                 510         
Ser Asp Gly Pro Tyr Leu Leu His Val Ser Ile Asp Glu Leu Glu Asn 
        515                 520                 525             
Val Trp Pro Leu Val Pro Pro Gly Ala Ser Asn Ser Glu Met Leu Glu 
    530                 535                 540                 
Lys Leu Ser 
545         

<210> 7
<211> 264
<212> DNA
<213> Escherichia coli

<220> 
<223> Native gene ilvM

<400> 7



atgatgcaac atcaggtcaa tgtatcggct cgcttcaatc cagaaacctt agaacgtgtt     60

ttacgcgtgg tgcgtcatcg tggtttccac gtctgctcaa tgaatatggc cgccgccagc    120

gatgcacaaa atataaatat cgaattgacc gttgccagcc cacggtcggt cgacttactg    180

tttagtcagt taaataaact ggtggacgtc gcacacgttg ccatctgcca gagcacaacc    240

acatcacaac aaatccgcgc ctga                                           264

<210> 8
<211> 87
<212> PRT
<213> Escherichia coli

<220> 
<223> Native protein product ilvM

<400> 8
Met Met Gln His Gln Val Asn Val Ser Ala Arg Phe Asn Pro Glu Thr 
1               5                   10                  15      
Leu Glu Arg Val Leu Arg Val Val Arg His Arg Gly Phe His Val Cys 
            20                  25                  30          
Ser Met Asn Met Ala Ala Ala Ser Asp Ala Gln Asn Ile Asn Ile Glu 
        35                  40                  45              
Leu Thr Val Ala Ser Pro Arg Ser Val Asp Leu Leu Phe Ser Gln Leu 
    50                  55                  60                  
Asn Lys Leu Val Asp Val Ala His Val Ala Ile Cys Gln Ser Thr Thr 
65                  70                  75                  80  
Thr Ser Gln Gln Ile Arg Ala 
                85          

<210> 9
<211> 933
<212> DNA
<213> Escherichia coli

<220> 
<223> thrB, homoserine kinase

<400> 9
atggttaaag tttatgcccc ggcttccagt gccaatatga gcgtcgggtt tgatgtgctc      60

ggggcggcgg tgacacctgt tgatggtgca ttgctcggag atgtagtcac ggttgaggcg     120

gcagagacat tcagtctcaa caacctcgga cgctttgccg ataagctgcc gtcagaacca     180



cgggaaaata tcgtttatca gtgctgggag cgtttttgcc aggaactggg taagcaaatt     240

ccagtggcga tgaccctgga aaagaatatg ccgatcggtt cgggcttagg ctccagtgcc     300

tgttcggtgg tcgcggcgct gatggcgatg aatgaacact gcggcaagcc gcttaatgac     360

actcgtttgc tggctttgat gggcgagctg gaaggccgta tctccggcag cattcattac     420

gacaacgtgg caccgtgttt tctcggtggt atgcagttga tgatcgaaga aaacgacatc     480

atcagccagc aagtgccagg gtttgatgag tggctgtggg tgctggcgta tccggggatt     540

aaagtctcga cggcagaagc cagggctatt ttaccggcgc agtatcgccg ccaggattgc     600

attgcgcacg ggcgacatct ggcaggcttc attcacgcct gctattcccg tcagcctgag     660

cttgccgcga agctgatgaa agatgttatc gctgaaccct accgtgaacg gttactgcca     720

ggcttccggc aggcgcggca ggcggtcgcg gaaatcggcg cggtagcgag cggtatctcc     780

ggctccggcc cgaccttgtt cgctctgtgt gacaagccgg aaaccgccca gcgcgttgcc     840

gactggttgg gtaagaacta cctgcaaaat caggaaggtt ttgttcatat ttgccggctg     900

gatacggcgg gcgcacgagt actggaaaac taa                                  933

<210> 10
<211> 310
<212> PRT
<213> Escherichia coli

<220> 
<223> thrB, homoserine kinase

<400> 10
Met Val Lys Val Tyr Ala Pro Ala Ser Ser Ala Asn Met Ser Val Gly 
1               5                   10                  15      
Phe Asp Val Leu Gly Ala Ala Val Thr Pro Val Asp Gly Ala Leu Leu 
            20                  25                  30          
Gly Asp Val Val Thr Val Glu Ala Ala Glu Thr Phe Ser Leu Asn Asn 
        35                  40                  45              
Leu Gly Arg Phe Ala Asp Lys Leu Pro Ser Glu Pro Arg Glu Asn Ile 
    50                  55                  60                  
Val Tyr Gln Cys Trp Glu Arg Phe Cys Gln Glu Leu Gly Lys Gln Ile 
65                  70                  75                  80  
Pro Val Ala Met Thr Leu Glu Lys Asn Met Pro Ile Gly Ser Gly Leu 
                85                  90                  95      
Gly Ser Ser Ala Cys Ser Val Val Ala Ala Leu Met Ala Met Asn Glu 



            100                 105                 110         
His Cys Gly Lys Pro Leu Asn Asp Thr Arg Leu Leu Ala Leu Met Gly 
        115                 120                 125             
Glu Leu Glu Gly Arg Ile Ser Gly Ser Ile His Tyr Asp Asn Val Ala 
    130                 135                 140                 
Pro Cys Phe Leu Gly Gly Met Gln Leu Met Ile Glu Glu Asn Asp Ile 
145                 150                 155                 160 
Ile Ser Gln Gln Val Pro Gly Phe Asp Glu Trp Leu Trp Val Leu Ala 
                165                 170                 175     
Tyr Pro Gly Ile Lys Val Ser Thr Ala Glu Ala Arg Ala Ile Leu Pro 
            180                 185                 190         
Ala Gln Tyr Arg Arg Gln Asp Cys Ile Ala His Gly Arg His Leu Ala 
        195                 200                 205             
Gly Phe Ile His Ala Cys Tyr Ser Arg Gln Pro Glu Leu Ala Ala Lys 
    210                 215                 220                 
Leu Met Lys Asp Val Ile Ala Glu Pro Tyr Arg Glu Arg Leu Leu Pro 
225                 230                 235                 240 
Gly Phe Arg Gln Ala Arg Gln Ala Val Ala Glu Ile Gly Ala Val Ala 
                245                 250                 255     
Ser Gly Ile Ser Gly Ser Gly Pro Thr Leu Phe Ala Leu Cys Asp Lys 
            260                 265                 270         
Pro Glu Thr Ala Gln Arg Val Ala Asp Trp Leu Gly Lys Asn Tyr Leu 
        275                 280                 285             
Gln Asn Gln Glu Gly Phe Val His Ile Cys Arg Leu Asp Thr Ala Gly 
    290                 295                 300                 
Ala Arg Val Leu Glu Asn 
305                 310 

<210> 11
<211> 1545
<212> DNA
<213> Escherichia coli

<220> 
<223> Native gene ilvA, L-threonine dehydratase

<400> 11
atggctgact cgcaacccct gtccggtgct ccggaaggtg ccgaatattt aagagcagtg      60

ctgcgcgcgc cggtttacga ggcggcgcag gttacgccgc tacaaaaaat ggaaaaactg     120

tcgtcgcgtc ttgataacgt cattctggtg aagcgcgaag atcgccagcc agtgcacagc     180

tttaagctgc gcggcgcata cgccatgatg gcgggcctga cggaagaaca gaaagcgcac     240

ggcgtgatca ctgcttctgc gggtaaccac gcgcagggcg tcgcgttttc ttctgcgcgg     300

ttaggcgtga aggccctgat cgttatgcca accgccaccg ccgacatcaa agtcgacgcg     360



gtgcgcggct tcggcggcga agtgctgctc cacggcgcga actttgatga agcgaaagcc     420

aaagcgatcg aactgtcaca gcagcagggg ttcacctggg tgccgccgtt cgaccatccg     480

atggtgattg ccgggcaagg cacgctggcg ctggaactgc tccagcagga cgcccatctc     540

gaccgcgtat ttgtgccagt cggcggcggc ggtctggctg ctggcgtggc ggtgctgatc     600

aaacaactga tgccgcaaat caaagtgatc gccgtagaag cggaagactc cgcctgcctg     660

aaagcagcgc tggatgcggg tcatccggtt gatctgccgc gcgtagggct atttgctgaa     720

ggcgtagcgg taaaacgcat cggtgacgaa accttccgtt tatgccagga gtatctcgac     780

gacatcatca ccgtcgatag cgatgcgatc tgtgcggcga tgaaggattt attcgaagat     840

gtgcgcgcgg tggcggaacc ctctggcgcg ctggcgctgg cgggaatgaa aaaatatatc     900

gccctgcaca acattcgcgg cgaacggctg gcgcatattc tttccggtgc caacgtgaac     960

ttccacggcc tgcgctacgt ctcagaacgc tgcgaactgg gcgaacagcg tgaagcgttg    1020

ttggcggtga ccattccgga agaaaaaggc agcttcctca aattctgcca actgcttggc    1080

gggcgttcgg tcaccgagtt caactaccgt tttgccgatg ccaaaaacgc ctgcatcttt    1140

gtcggtgtgc gcctgagccg cggcctcgaa gagcgcaaag aaattttgca gatgctcaac    1200

gacggcggct acagcgtggt tgatctctcc gacgacgaaa tggcgaagct acacgtgcgc    1260

tatatggtcg gcggacgtcc atcgcatccg ttgcaggaac gcctctacag cttcgaattc    1320

ccggaatcac cgggcgcgct gctgcgcttc ctcaacacgc tgggtacgta ctggaacatt    1380

tctttgttcc actatcgcag ccatggcacc gactacgggc gcgtactggc ggcgttcgaa    1440

cttggcgacc atgaaccgga tttcgaaacc cggctgaatg agctgggcta cgattgccac    1500

gacgaaacca ataacccggc gttcaggttc tttttggcgg gttag                    1545

<210> 12
<211> 514
<212> PRT
<213> Escherichia coli

<220> 
<223> Native protein product ilvA, L-threonine dehydratase



<400> 12
Met Ala Asp Ser Gln Pro Leu Ser Gly Ala Pro Glu Gly Ala Glu Tyr 
1               5                   10                  15      
Leu Arg Ala Val Leu Arg Ala Pro Val Tyr Glu Ala Ala Gln Val Thr 
            20                  25                  30          
Pro Leu Gln Lys Met Glu Lys Leu Ser Ser Arg Leu Asp Asn Val Ile 
        35                  40                  45              
Leu Val Lys Arg Glu Asp Arg Gln Pro Val His Ser Phe Lys Leu Arg 
    50                  55                  60                  
Gly Ala Tyr Ala Met Met Ala Gly Leu Thr Glu Glu Gln Lys Ala His 
65                  70                  75                  80  
Gly Val Ile Thr Ala Ser Ala Gly Asn His Ala Gln Gly Val Ala Phe 
                85                  90                  95      
Ser Ser Ala Arg Leu Gly Val Lys Ala Leu Ile Val Met Pro Thr Ala 
            100                 105                 110         
Thr Ala Asp Ile Lys Val Asp Ala Val Arg Gly Phe Gly Gly Glu Val 
        115                 120                 125             
Leu Leu His Gly Ala Asn Phe Asp Glu Ala Lys Ala Lys Ala Ile Glu 
    130                 135                 140                 
Leu Ser Gln Gln Gln Gly Phe Thr Trp Val Pro Pro Phe Asp His Pro 
145                 150                 155                 160 
Met Val Ile Ala Gly Gln Gly Thr Leu Ala Leu Glu Leu Leu Gln Gln 
                165                 170                 175     
Asp Ala His Leu Asp Arg Val Phe Val Pro Val Gly Gly Gly Gly Leu 
            180                 185                 190         
Ala Ala Gly Val Ala Val Leu Ile Lys Gln Leu Met Pro Gln Ile Lys 
        195                 200                 205             
Val Ile Ala Val Glu Ala Glu Asp Ser Ala Cys Leu Lys Ala Ala Leu 
    210                 215                 220                 
Asp Ala Gly His Pro Val Asp Leu Pro Arg Val Gly Leu Phe Ala Glu 
225                 230                 235                 240 
Gly Val Ala Val Lys Arg Ile Gly Asp Glu Thr Phe Arg Leu Cys Gln 
                245                 250                 255     
Glu Tyr Leu Asp Asp Ile Ile Thr Val Asp Ser Asp Ala Ile Cys Ala 
            260                 265                 270         
Ala Met Lys Asp Leu Phe Glu Asp Val Arg Ala Val Ala Glu Pro Ser 
        275                 280                 285             
Gly Ala Leu Ala Leu Ala Gly Met Lys Lys Tyr Ile Ala Leu His Asn 
    290                 295                 300                 
Ile Arg Gly Glu Arg Leu Ala His Ile Leu Ser Gly Ala Asn Val Asn 
305                 310                 315                 320 
Phe His Gly Leu Arg Tyr Val Ser Glu Arg Cys Glu Leu Gly Glu Gln 
                325                 330                 335     
Arg Glu Ala Leu Leu Ala Val Thr Ile Pro Glu Glu Lys Gly Ser Phe 
            340                 345                 350         
Leu Lys Phe Cys Gln Leu Leu Gly Gly Arg Ser Val Thr Glu Phe Asn 
        355                 360                 365             
Tyr Arg Phe Ala Asp Ala Lys Asn Ala Cys Ile Phe Val Gly Val Arg 
    370                 375                 380                 
Leu Ser Arg Gly Leu Glu Glu Arg Lys Glu Ile Leu Gln Met Leu Asn 



385                 390                 395                 400 
Asp Gly Gly Tyr Ser Val Val Asp Leu Ser Asp Asp Glu Met Ala Lys 
                405                 410                 415     
Leu His Val Arg Tyr Met Val Gly Gly Arg Pro Ser His Pro Leu Gln 
            420                 425                 430         
Glu Arg Leu Tyr Ser Phe Glu Phe Pro Glu Ser Pro Gly Ala Leu Leu 
        435                 440                 445             
Arg Phe Leu Asn Thr Leu Gly Thr Tyr Trp Asn Ile Ser Leu Phe His 
    450                 455                 460                 
Tyr Arg Ser His Gly Thr Asp Tyr Gly Arg Val Leu Ala Ala Phe Glu 
465                 470                 475                 480 
Leu Gly Asp His Glu Pro Asp Phe Glu Thr Arg Leu Asn Glu Leu Gly 
                485                 490                 495     
Tyr Asp Cys His Asp Glu Thr Asn Asn Pro Ala Phe Arg Phe Phe Leu 
            500                 505                 510         
Ala Gly 
        

<210> 13
<211> 1725
<212> DNA
<213> Escherichia coli

<220> 
<223> ilvI, AHAS Iso III, large subunit

<400> 13
atggagatgt tgtctggagc cgagatggtc gtccgatcgc ttatcgatca gggcgttaaa      60

caagtattcg gttatcccgg aggcgcagtc cttgatattt atgatgcatt gcataccgtg     120

ggtggtattg atcatgtatt agttcgtcat gagcaggcgg cggtgcatat ggccgatggc     180

ctggcgcgcg cgaccgggga agtcggcgtc gtgctggtaa cgtcgggtcc aggggcgacc     240

aatgcgatta ctggcatcgc caccgcttat atggattcca ttccattagt tgtcctttcc     300

gggcaggtag cgacctcgtt gataggttac gatgcctttc aggagtgcga catggtgggg     360

atttcgcgac cggtggttaa acacagtttt ctggttaagc aaacggaaga cattccgcag     420

gtgctgaaaa aggctttctg gctggcggca agtggtcgcc caggaccagt agtcgttgat     480

ttaccgaaag atattcttaa tccggcgaac aaattaccct atgtctggcc ggagtcggtc     540

agtatgcgtt cttacaatcc cactactacc ggacataaag ggcaaattaa gcgtgctctg     600

caaacgctgg tagcggcaaa aaaaccggtt gtctacgtag gcggtggggc aatcacggcg     660



ggctgccatc agcagttgaa agaaacggtg gaggcgttga atctgcccgt tgtttgctca     720

ttgatggggc tgggggcgtt tccggcaacg catcgtcagg cactgggcat gctgggaatg     780

cacggtacct acgaagccaa tatgacgatg cataacgcgg atgtgatttt cgccgtcggg     840

gtacgatttg atgaccgaac gacgaacaat ctggcaaagt actgcccaaa tgccactgtt     900

ctgcatatcg atattgatcc tacttccatt tctaaaaccg tgactgcgga tatcccgatt     960

gtgggggatg ctcgccaggt cctcgaacaa atgcttgaac tcttgtcgca agaatccgcc    1020

catcaaccac tggatgagat ccgcgactgg tggcagcaaa ttgaacagtg gcgcgctcgt    1080

cagtgcctga aatatgacac tcacagtgaa aagattaaac cgcaggcggt gatcgagact    1140

ctttggcggt tgacgaaggg agacgcttac gtgacgtccg atgtcgggca gcaccagatg    1200

tttgctgcac tttattatcc attcgacaaa ccgcgtcgct ggatcaattc cggtggcctc    1260

ggcacgatgg gttttggttt acctgcggca ctgggcgtca aaatggcgtt gccagaagaa    1320

accgtggttt gcgtcactgg cgacggcagt attcagatga acatccagga actgtctacc    1380

gcgttgcaat acgagttgcc cgtactggtg gtgaatctca ataaccgcta tctggggatg    1440

gtgaagcagt ggcaggacat gatctattcc ggccgtcatt cacaatctta tatgcaatcg    1500

ctacccgatt tcgtccgtct ggcggaagcc tatgggcatg tcgggatcca gatttctcat    1560

ccgcatgagc tggaaagcaa acttagcgag gcgctggaac aggtgcgcaa taatcgcctg    1620

gtgtttgttg atgttaccgt cgatggcagc gagcacgtct acccgatgca gattcgcggg    1680

ggcggaatgg atgaaatgtg gttaagcaaa acggagagaa cctga                    1725

<210> 14
<211> 574
<212> PRT
<213> Escherichia coli

<220> 
<223> ilvI, AHAS Iso III, large subunit

<400> 14
Met Glu Met Leu Ser Gly Ala Glu Met Val Val Arg Ser Leu Ile Asp 
1               5                   10                  15      
Gln Gly Val Lys Gln Val Phe Gly Tyr Pro Gly Gly Ala Val Leu Asp 



            20                  25                  30          
Ile Tyr Asp Ala Leu His Thr Val Gly Gly Ile Asp His Val Leu Val 
        35                  40                  45              
Arg His Glu Gln Ala Ala Val His Met Ala Asp Gly Leu Ala Arg Ala 
    50                  55                  60                  
Thr Gly Glu Val Gly Val Val Leu Val Thr Ser Gly Pro Gly Ala Thr 
65                  70                  75                  80  
Asn Ala Ile Thr Gly Ile Ala Thr Ala Tyr Met Asp Ser Ile Pro Leu 
                85                  90                  95      
Val Val Leu Ser Gly Gln Val Ala Thr Ser Leu Ile Gly Tyr Asp Ala 
            100                 105                 110         
Phe Gln Glu Cys Asp Met Val Gly Ile Ser Arg Pro Val Val Lys His 
        115                 120                 125             
Ser Phe Leu Val Lys Gln Thr Glu Asp Ile Pro Gln Val Leu Lys Lys 
    130                 135                 140                 
Ala Phe Trp Leu Ala Ala Ser Gly Arg Pro Gly Pro Val Val Val Asp 
145                 150                 155                 160 
Leu Pro Lys Asp Ile Leu Asn Pro Ala Asn Lys Leu Pro Tyr Val Trp 
                165                 170                 175     
Pro Glu Ser Val Ser Met Arg Ser Tyr Asn Pro Thr Thr Thr Gly His 
            180                 185                 190         
Lys Gly Gln Ile Lys Arg Ala Leu Gln Thr Leu Val Ala Ala Lys Lys 
        195                 200                 205             
Pro Val Val Tyr Val Gly Gly Gly Ala Ile Thr Ala Gly Cys His Gln 
    210                 215                 220                 
Gln Leu Lys Glu Thr Val Glu Ala Leu Asn Leu Pro Val Val Cys Ser 
225                 230                 235                 240 
Leu Met Gly Leu Gly Ala Phe Pro Ala Thr His Arg Gln Ala Leu Gly 
                245                 250                 255     
Met Leu Gly Met His Gly Thr Tyr Glu Ala Asn Met Thr Met His Asn 
            260                 265                 270         
Ala Asp Val Ile Phe Ala Val Gly Val Arg Phe Asp Asp Arg Thr Thr 
        275                 280                 285             
Asn Asn Leu Ala Lys Tyr Cys Pro Asn Ala Thr Val Leu His Ile Asp 
    290                 295                 300                 
Ile Asp Pro Thr Ser Ile Ser Lys Thr Val Thr Ala Asp Ile Pro Ile 
305                 310                 315                 320 
Val Gly Asp Ala Arg Gln Val Leu Glu Gln Met Leu Glu Leu Leu Ser 
                325                 330                 335     
Gln Glu Ser Ala His Gln Pro Leu Asp Glu Ile Arg Asp Trp Trp Gln 
            340                 345                 350         
Gln Ile Glu Gln Trp Arg Ala Arg Gln Cys Leu Lys Tyr Asp Thr His 
        355                 360                 365             
Ser Glu Lys Ile Lys Pro Gln Ala Val Ile Glu Thr Leu Trp Arg Leu 
    370                 375                 380                 
Thr Lys Gly Asp Ala Tyr Val Thr Ser Asp Val Gly Gln His Gln Met 
385                 390                 395                 400 
Phe Ala Ala Leu Tyr Tyr Pro Phe Asp Lys Pro Arg Arg Trp Ile Asn 
                405                 410                 415     
Ser Gly Gly Leu Gly Thr Met Gly Phe Gly Leu Pro Ala Ala Leu Gly 



            420                 425                 430         
Val Lys Met Ala Leu Pro Glu Glu Thr Val Val Cys Val Thr Gly Asp 
        435                 440                 445             
Gly Ser Ile Gln Met Asn Ile Gln Glu Leu Ser Thr Ala Leu Gln Tyr 
    450                 455                 460                 
Glu Leu Pro Val Leu Val Val Asn Leu Asn Asn Arg Tyr Leu Gly Met 
465                 470                 475                 480 
Val Lys Gln Trp Gln Asp Met Ile Tyr Ser Gly Arg His Ser Gln Ser 
                485                 490                 495     
Tyr Met Gln Ser Leu Pro Asp Phe Val Arg Leu Ala Glu Ala Tyr Gly 
            500                 505                 510         
His Val Gly Ile Gln Ile Ser His Pro His Glu Leu Glu Ser Lys Leu 
        515                 520                 525             
Ser Glu Ala Leu Glu Gln Val Arg Asn Asn Arg Leu Val Phe Val Asp 
    530                 535                 540                 
Val Thr Val Asp Gly Ser Glu His Val Tyr Pro Met Gln Ile Arg Gly 
545                 550                 555                 560 
Gly Gly Met Asp Glu Met Trp Leu Ser Lys Thr Glu Arg Thr 
                565                 570                 

<210> 15
<211> 492
<212> DNA
<213> Escherichia coli

<220> 
<223> ilvH, AHAS Iso III, small subunit

<400> 15
atgcgccgga tattatcagt cttactcgaa aatgaatcag gcgcgttatc ccgcgtgatt      60

ggcctttttt cccagcgtgg ctacaacatt gaaagcctga ccgttgcgcc aaccgacgat     120

ccgacattat cgcgtatgac catccagacc gtgggcgatg aaaaagtact tgagcagatc     180

gaaaagcaat tacacaaact ggtcgatgtc ttgcgcgtga gtgagttggg gcagggcgcg     240

catgttgagc gggaaatcat gctggtgaaa attcaggcca gcggttacgg gcgtgacgaa     300

gtgaaacgta atacggaaat attccgtggg caaattatcg atgtcacacc ctcgctttat     360

accgttcaat tagcaggcac cagcggtaag cttgatgcat ttttagcatc gattcgcgat     420

gtggcgaaaa ttgtggaggt tgctcgctct ggtgtggtcg gactttcgcg cggcgataaa     480

ataatgcgtt ga                                                         492

<210> 16



<211> 163
<212> PRT
<213> Escherichia coli

<220> 
<223> ilvH, AHAS Iso III, small subunit

<400> 16
Met Arg Arg Ile Leu Ser Val Leu Leu Glu Asn Glu Ser Gly Ala Leu 
1               5                   10                  15      
Ser Arg Val Ile Gly Leu Phe Ser Gln Arg Gly Tyr Asn Ile Glu Ser 
            20                  25                  30          
Leu Thr Val Ala Pro Thr Asp Asp Pro Thr Leu Ser Arg Met Thr Ile 
        35                  40                  45              
Gln Thr Val Gly Asp Glu Lys Val Leu Glu Gln Ile Glu Lys Gln Leu 
    50                  55                  60                  
His Lys Leu Val Asp Val Leu Arg Val Ser Glu Leu Gly Gln Gly Ala 
65                  70                  75                  80  
His Val Glu Arg Glu Ile Met Leu Val Lys Ile Gln Ala Ser Gly Tyr 
                85                  90                  95      
Gly Arg Asp Glu Val Lys Arg Asn Thr Glu Ile Phe Arg Gly Gln Ile 
            100                 105                 110         
Ile Asp Val Thr Pro Ser Leu Tyr Thr Val Gln Leu Ala Gly Thr Ser 
        115                 120                 125             
Gly Lys Leu Asp Ala Phe Leu Ala Ser Ile Arg Asp Val Ala Lys Ile 
    130                 135                 140                 
Val Glu Val Ala Arg Ser Gly Val Val Gly Leu Ser Arg Gly Asp Lys 
145                 150                 155                 160 
Ile Met Arg 
            

<210> 17
<211> 2463
<212> DNA
<213> Escherichia coli

<220> 
<223> thrA, aspartate kinase and homoserine dehydrogenase, bifunctional

<400> 17
atgcgagtgt tgaagttcgg cggtacatca gtggcaaatg cagaacgttt tctgcgtgtt      60

gccgatattc tggaaagcaa tgccaggcag gggcaggtgg ccaccgtcct ctctgccccc     120

gccaaaatca ccaaccacct ggtggcgatg attgaaaaaa ccattagcgg ccaggatgct     180

ttacccaata tcagcgatgc cgaacgtatt tttgccgaac ttttgacggg actcgccgcc     240



gcccagccgg ggttcccgct ggcgcaattg aaaactttcg tcgatcagga atttgcccaa     300

ataaaacatg tcctgcatgg cattagtttg ttggggcagt gcccggatag catcaacgct     360

gcgctgattt gccgtggcga gaaaatgtcg atcgccatta tggccggcgt attagaagcg     420

cgcggtcaca acgttactgt tatcgatccg gtcgaaaaac tgctggcagt ggggcattac     480

ctcgaatcta ccgtcgatat tgctgagtcc acccgccgta ttgcggcaag ccgcattccg     540

gctgatcaca tggtgctgat ggcaggtttc accgccggta atgaaaaagg cgaactggtg     600

gtgcttggac gcaacggttc cgactactct gctgcggtgc tggctgcctg tttacgcgcc     660

gattgttgcg agatttggac ggacgttgac ggggtctata cctgcgaccc gcgtcaggtg     720

cccgatgcga ggttgttgaa gtcgatgtcc taccaggaag cgatggagct ttcctacttc     780

ggcgctaaag ttcttcaccc ccgcaccatt acccccatcg cccagttcca gatcccttgc     840

ctgattaaaa ataccggaaa tcctcaagca ccaggtacgc tcattggtgc cagccgtgat     900

gaagacgaat taccggtcaa gggcatttcc aatctgaata acatggcaat gttcagcgtt     960

tctggtccgg ggatgaaagg gatggtcggc atggcggcgc gcgtctttgc agcgatgtca    1020

cgcgcccgta tttccgtggt gctgattacg caatcatctt ccgaatacag catcagtttc    1080

tgcgttccac aaagcgactg tgtgcgagct gaacgggcaa tgcaggaaga gttctacctg    1140

gaactgaaag aaggcttact ggagccgctg gcagtgacgg aacggctggc cattatctcg    1200

gtggtaggtg atggtatgcg caccttgcgt gggatctcgg cgaaattctt tgccgcactg    1260

gcccgcgcca atatcaacat tgtcgccatt gctcagggat cttctgaacg ctcaatctct    1320

gtcgtggtaa ataacgatga tgcgaccact ggcgtgcgcg ttactcatca gatgctgttc    1380

aataccgatc aggttatcga agtgtttgtg attggcgtcg gtggcgttgg cggtgcgctg    1440

ctggagcaac tgaagcgtca gcaaagctgg ctgaagaata aacatatcga cttacgtgtc    1500

tgcggtgttg ccaactcgaa ggctctgctc accaatgtac atggccttaa tctggaaaac    1560

tggcaggaag aactggcgca agccaaagag ccgtttaatc tcgggcgctt aattcgcctc    1620

gtgaaagaat atcatctgct gaacccggtc attgttgact gcacttccag ccaggcagtg    1680

gcggatcaat atgccgactt cctgcgcgaa ggtttccacg ttgtcacgcc gaacaaaaag    1740



gccaacacct cgtcgatgga ttactaccat cagttgcgtt atgcggcgga aaaatcgcgg    1800

cgtaaattcc tctatgacac caacgttggg gctggattac cggttattga gaacctgcaa    1860

aatctgctca atgcaggtga tgaattgatg aagttctccg gcattctttc tggttcgctt    1920

tcttatatct tcggcaagtt agacgaaggc atgagtttct ccgaggcgac cacgctggcg    1980

cgggaaatgg gttataccga accggacccg cgagatgatc tttctggtat ggatgtggcg    2040

cgtaaactat tgattctcgc tcgtgaaacg ggacgtgaac tggagctggc ggatattgaa    2100

attgaacctg tgctgcccgc agagtttaac gccgagggtg atgttgccgc ttttatggcg    2160

aatctgtcac aactcgacga tctctttgcc gcgcgcgtgg cgaaggcccg tgatgaagga    2220

aaagttttgc gctatgttgg caatattgat gaagatggcg tctgccgcgt gaagattgcc    2280

gaagtggatg gtaatgatcc gctgttcaaa gtgaaaaatg gcgaaaacgc cctggccttc    2340

tatagccact attatcagcc gctgccgttg gtactgcgcg gatatggtgc gggcaatgac    2400

gttacagctg ccggtgtctt tgctgatctg ctacgtaccc tctcatggaa gttaggagtc    2460

tga                                                                  2463

<210> 18
<211> 820
<212> PRT
<213> Escherichia coli

<220> 
<223> thrA, aspartate kinase and homoserine dehydrogenase, bifunctional

<400> 18
Met Arg Val Leu Lys Phe Gly Gly Thr Ser Val Ala Asn Ala Glu Arg 
1               5                   10                  15      
Phe Leu Arg Val Ala Asp Ile Leu Glu Ser Asn Ala Arg Gln Gly Gln 
            20                  25                  30          
Val Ala Thr Val Leu Ser Ala Pro Ala Lys Ile Thr Asn His Leu Val 
        35                  40                  45              
Ala Met Ile Glu Lys Thr Ile Ser Gly Gln Asp Ala Leu Pro Asn Ile 
    50                  55                  60                  
Ser Asp Ala Glu Arg Ile Phe Ala Glu Leu Leu Thr Gly Leu Ala Ala 
65                  70                  75                  80  
Ala Gln Pro Gly Phe Pro Leu Ala Gln Leu Lys Thr Phe Val Asp Gln 
                85                  90                  95      
Glu Phe Ala Gln Ile Lys His Val Leu His Gly Ile Ser Leu Leu Gly 



            100                 105                 110         
Gln Cys Pro Asp Ser Ile Asn Ala Ala Leu Ile Cys Arg Gly Glu Lys 
        115                 120                 125             
Met Ser Ile Ala Ile Met Ala Gly Val Leu Glu Ala Arg Gly His Asn 
    130                 135                 140                 
Val Thr Val Ile Asp Pro Val Glu Lys Leu Leu Ala Val Gly His Tyr 
145                 150                 155                 160 
Leu Glu Ser Thr Val Asp Ile Ala Glu Ser Thr Arg Arg Ile Ala Ala 
                165                 170                 175     
Ser Arg Ile Pro Ala Asp His Met Val Leu Met Ala Gly Phe Thr Ala 
            180                 185                 190         
Gly Asn Glu Lys Gly Glu Leu Val Val Leu Gly Arg Asn Gly Ser Asp 
        195                 200                 205             
Tyr Ser Ala Ala Val Leu Ala Ala Cys Leu Arg Ala Asp Cys Cys Glu 
    210                 215                 220                 
Ile Trp Thr Asp Val Asp Gly Val Tyr Thr Cys Asp Pro Arg Gln Val 
225                 230                 235                 240 
Pro Asp Ala Arg Leu Leu Lys Ser Met Ser Tyr Gln Glu Ala Met Glu 
                245                 250                 255     
Leu Ser Tyr Phe Gly Ala Lys Val Leu His Pro Arg Thr Ile Thr Pro 
            260                 265                 270         
Ile Ala Gln Phe Gln Ile Pro Cys Leu Ile Lys Asn Thr Gly Asn Pro 
        275                 280                 285             
Gln Ala Pro Gly Thr Leu Ile Gly Ala Ser Arg Asp Glu Asp Glu Leu 
    290                 295                 300                 
Pro Val Lys Gly Ile Ser Asn Leu Asn Asn Met Ala Met Phe Ser Val 
305                 310                 315                 320 
Ser Gly Pro Gly Met Lys Gly Met Val Gly Met Ala Ala Arg Val Phe 
                325                 330                 335     
Ala Ala Met Ser Arg Ala Arg Ile Ser Val Val Leu Ile Thr Gln Ser 
            340                 345                 350         
Ser Ser Glu Tyr Ser Ile Ser Phe Cys Val Pro Gln Ser Asp Cys Val 
        355                 360                 365             
Arg Ala Glu Arg Ala Met Gln Glu Glu Phe Tyr Leu Glu Leu Lys Glu 
    370                 375                 380                 
Gly Leu Leu Glu Pro Leu Ala Val Thr Glu Arg Leu Ala Ile Ile Ser 
385                 390                 395                 400 
Val Val Gly Asp Gly Met Arg Thr Leu Arg Gly Ile Ser Ala Lys Phe 
                405                 410                 415     
Phe Ala Ala Leu Ala Arg Ala Asn Ile Asn Ile Val Ala Ile Ala Gln 
            420                 425                 430         
Gly Ser Ser Glu Arg Ser Ile Ser Val Val Val Asn Asn Asp Asp Ala 
        435                 440                 445             
Thr Thr Gly Val Arg Val Thr His Gln Met Leu Phe Asn Thr Asp Gln 
    450                 455                 460                 
Val Ile Glu Val Phe Val Ile Gly Val Gly Gly Val Gly Gly Ala Leu 
465                 470                 475                 480 
Leu Glu Gln Leu Lys Arg Gln Gln Ser Trp Leu Lys Asn Lys His Ile 
                485                 490                 495     
Asp Leu Arg Val Cys Gly Val Ala Asn Ser Lys Ala Leu Leu Thr Asn 



            500                 505                 510         
Val His Gly Leu Asn Leu Glu Asn Trp Gln Glu Glu Leu Ala Gln Ala 
        515                 520                 525             
Lys Glu Pro Phe Asn Leu Gly Arg Leu Ile Arg Leu Val Lys Glu Tyr 
    530                 535                 540                 
His Leu Leu Asn Pro Val Ile Val Asp Cys Thr Ser Ser Gln Ala Val 
545                 550                 555                 560 
Ala Asp Gln Tyr Ala Asp Phe Leu Arg Glu Gly Phe His Val Val Thr 
                565                 570                 575     
Pro Asn Lys Lys Ala Asn Thr Ser Ser Met Asp Tyr Tyr His Gln Leu 
            580                 585                 590         
Arg Tyr Ala Ala Glu Lys Ser Arg Arg Lys Phe Leu Tyr Asp Thr Asn 
        595                 600                 605             
Val Gly Ala Gly Leu Pro Val Ile Glu Asn Leu Gln Asn Leu Leu Asn 
    610                 615                 620                 
Ala Gly Asp Glu Leu Met Lys Phe Ser Gly Ile Leu Ser Gly Ser Leu 
625                 630                 635                 640 
Ser Tyr Ile Phe Gly Lys Leu Asp Glu Gly Met Ser Phe Ser Glu Ala 
                645                 650                 655     
Thr Thr Leu Ala Arg Glu Met Gly Tyr Thr Glu Pro Asp Pro Arg Asp 
            660                 665                 670         
Asp Leu Ser Gly Met Asp Val Ala Arg Lys Leu Leu Ile Leu Ala Arg 
        675                 680                 685             
Glu Thr Gly Arg Glu Leu Glu Leu Ala Asp Ile Glu Ile Glu Pro Val 
    690                 695                 700                 
Leu Pro Ala Glu Phe Asn Ala Glu Gly Asp Val Ala Ala Phe Met Ala 
705                 710                 715                 720 
Asn Leu Ser Gln Leu Asp Asp Leu Phe Ala Ala Arg Val Ala Lys Ala 
                725                 730                 735     
Arg Asp Glu Gly Lys Val Leu Arg Tyr Val Gly Asn Ile Asp Glu Asp 
            740                 745                 750         
Gly Val Cys Arg Val Lys Ile Ala Glu Val Asp Gly Asn Asp Pro Leu 
        755                 760                 765             
Phe Lys Val Lys Asn Gly Glu Asn Ala Leu Ala Phe Tyr Ser His Tyr 
    770                 775                 780                 
Tyr Gln Pro Leu Pro Leu Val Leu Arg Gly Tyr Gly Ala Gly Asn Asp 
785                 790                 795                 800 
Val Thr Ala Ala Gly Val Phe Ala Asp Leu Leu Arg Thr Leu Ser Trp 
                805                 810                 815     
Lys Leu Gly Val 
            820 

<210> 19
<211> 285
<212> DNA
<213> Escherichia coli

<220> 
<223> araBAD promoter



<400> 19
aagaaaccaa ttgtccatat tgcatcagac attgccgtca ctgcgtcttt tactggctct     60

tctcgctaac caaaccggta accccgctta ttaaaagcat tctgtaacaa agcgggacca    120

aagccatgac aaaaacgcgt aacaaaagtg tctataatca cggcagaaaa gtccacattg    180

attatttgca cggcgtcaca ctttgctatg ccatagcatt tttatccata agattagcgg    240

atcctacctg acgcttttta tcgcaactct ctactgtttc tccat                    285

<210> 20
<211> 879
<212> DNA
<213> Escherichia coli

<220> 
<223> Gene araC

<400> 20
atggctgaag cgcaaaatga tcccctgctg ccgggatact cgtttaatgc ccatctggtg      60

gcgggtttaa cgccgattga ggccaacggt tatctcgatt tttttatcga ccgaccgctg     120

ggaatgaaag gttatattct caatctcacc attcgcggtc agggggtggt gaaaaatcag     180

ggacgagaat ttgtttgccg accgggtgat attttgctgt tcccgccagg agagattcat     240

cactacggtc gtcatccgga ggctcgcgaa tggtatcacc agtgggttta ctttcgtccg     300

cgcgcctact ggcatgaatg gcttaactgg ccgtcaatat ttgccaatac ggggttcttt     360

cgcccggatg aagcgcacca gccgcatttc agcgacctgt ttgggcaaat cattaacgcc     420

gggcaagggg aagggcgcta ttcggagctg ctggcgataa atctgcttga gcaattgtta     480

ctgcggcgca tggaagcgat taacgagtcg ctccatccac cgatggataa tcgggtacgc     540

gaggcttgtc agtacatcag cgatcacctg gcagacagca attttgatat cgccagcgtc     600

gcacagcatg tttgcttgtc gccgtcgcgt ctgtcacatc ttttccgcca gcagttaggg     660

attagcgtct taagctggcg cgaggaccaa cgtatcagcc aggcgaagct gcttttgagc     720

accacccgga tgcctatcgc caccgtcggt cgcaatgttg gttttgacga tcaactctat     780

ttctcgcggg tatttaaaaa atgcaccggg gccagcccga gcgagttccg tgccggttgt     840



gaagaaaaag tgaatgatgt agccgtcaag ttgtcataa                            879

<210> 21
<211> 81
<212> DNA
<213> Escherichia coli

<220> 
<223> Pm promoter

<400> 21
agtccagcct tgcaagaagc ggatacagga gtgcaaaaaa tggctatctc tagaaaggcc     60

taccccttag gctttatgca a                                               81

<210> 22
<211> 1135
<212> DNA
<213> Escherichia coli

<220> 
<223> XylS promoter and gene xylS

<400> 22
cttggcgtta tttttgcttg gaaaagtggt cactgattgc aaaaaggatg gcgcaacgtg      60

gcaatggggg taacccgtat acgcatcacg tcgagatgca ttttcatcga cttggcgcct     120

ttctacatca caccaagcag cccacattaa aataagagaa ccgtgaacta tggatttttg     180

cttattgaac gagaaaagtc agatcttcgt ccacgccgag ccctatgcag tctccgatta     240

tgttaaccag tatgtcggta cgcactctat tcgcctgccc aagggcgggc ccccggcagg     300

caggctgcac cacagaatct tcggatgcct cgacctgtgt cgaatcagct acggcggtag     360

cgtgagggta atctcgcctg gattagagac ctgttatcat ctgcaaataa tactcaaagg     420

ccattgcctg tggcgtggcc atggccagga gcactatttt gcgccgggcg aactattgct     480

gctcaatccg gatgaccaag ccgacctgac ctattcagaa gattgcgaga aatttatcgt     540

taaattgccc tcagtggtcc ttgatcgggc atgcagtgac aacaattggc acaagccgag     600

ggagggtatc cgtttcgccg cgcgacacaa tctccagcaa ctcgatggct ttatcaatct     660



actcgggtta gtttgtgacg aagcggaaca tacaaagtcg atgcctcggg tccaagagca     720

ctatgcgggg atcatcgctt ccaagctgct cgaaatgctg ggcagcaatg tcagccgtga     780

aattttcagc aaaggtaacc cgtctttcga gcgagtcgtt caattcattg aggagaatct     840

caaacggaat atcagccttg agcggttagc ggagctggcg atgatgagtc cacgctcgct     900

ctacaatttg ttcgagaagc atgccggcac cacgccgaag aactacatcc gcaaccgcaa     960

gctcgaaagc atccgcgcct gcttgaacga tcccagtgcc aatgtgcgta gtataactga    1020

gatagcccta gactacggct tcttacattt gggacgcttc gctgaaaact ataggagcgc    1080

gttcggcgag ttgccttccg acaccctgcg tcaatgcaaa aaggaagtgg cttga         1135

<210> 23
<211> 1689
<212> DNA
<213> Escherichia coli

<220> 
<223> ilvB, AHAS Iso I, large subunit

<400> 23
atggcaagtt cgggcacaac atcgacgcgt aagcgcttta ccggcgcaga atttatcgtt      60

catttcctgg aacagcaggg cattaagatt gtgacaggca ttccgggcgg ttctatcctg     120

cctgtttacg atgccttaag ccaaagcacg caaatccgcc atattctggc ccgtcatgaa     180

cagggcgcgg gctttatcgc tcagggaatg gcgcgcaccg acggtaaacc ggcggtctgt     240

atggcctgta gcggaccggg tgcgactaac ctggtgaccg ccattgccga tgcgcggctg     300

gactccatcc cgctgatttg catcactggt caggttcccg cctcgatgat cggcaccgac     360

gccttccagg aagtggacac ctacggcatc tctatcccca tcaccaaaca caactatctg     420

gtcagacata tcgaagaact cccgcaggtc atgagcgatg ccttccgcat tgcgcaatca     480

ggccgcccag gcccggtgtg gatagacatt cctaaggatg tgcaaacggc agtttttgag     540

attgaaacac agcccgctat ggcagaaaaa gccgccgccc ccgcctttag cgaagaaagc     600

attcgtgacg cagcggcgat gattaacgct gccaaacgcc cggtgcttta tctgggcggc     660



ggtgtgatca atgcgcccgc acgggtgcgt gaactggcgg agaaagcgca actgcctacc     720

accatgactt taatggcgct gggcatgttg ccaaaagcgc atccgttgtc gctgggtatg     780

ctggggatgc acggcgtgcg cagcaccaac tatattttgc aggaggcgga tttgttgata     840

gtgctcggtg cgcgttttga tgaccgggcg attggcaaaa ccgagcagtt ctgtccgaat     900

gccaaaatca ttcatgtcga tatcgaccgt gcagagctgg gtaaaatcaa gcagccgcac     960

gtggcgattc aggcggatgt tgatgacgtg ctggcgcagt tgatcccgct ggtggaagcg    1020

caaccgcgtg cagagtggca ccagttggta gcggatttgc agcgtgagtt tccgtgtcca    1080

atcccgaaag cgtgcgatcc gttaagccat tacggcctga tcaacgccgt tgccgcctgt    1140

gtcgatgaca atgcaattat caccaccgac gttggtcagc atcagatgtg gaccgcgcaa    1200

gcttatccgc tcaatcgccc acgccagtgg ctgacctccg gtgggctggg cacgatgggt    1260

tttggcctgc ctgcggcgat tggcgctgcg ctggcgaacc cggatcgcaa agtgttgtgt    1320

ttctccggcg acggcagcct gatgatgaat attcaggaga tggcgaccgc cagtgaaaat    1380

cagctggatg tcaaaatcat tctgatgaac aacgaagcgc tggggctggt gcatcagcaa    1440

cagagtctgt tctacgagca aggcgttttt gccgccacct atccgggcaa aatcaacttt    1500

atgcagattg ccgccggatt cggcctcgaa acctgtgatt tgaataacga agccgatccg    1560

caggcttcat tgcaggaaat catcaatcgc cctggcccgg cgctgatcca tgtgcgcatt    1620

gatgccgaag aaaaagttta cccgatggtg ccgccaggtg cggcgaatac tgaaatggtg    1680

ggggaataa                                                            1689

<210> 24
<211> 562
<212> PRT
<213> Escherichia coli

<220> 
<223> ilvB, AHAS Iso I, large subunit

<400> 24
Met Ala Ser Ser Gly Thr Thr Ser Thr Arg Lys Arg Phe Thr Gly Ala 
1               5                   10                  15      
Glu Phe Ile Val His Phe Leu Glu Gln Gln Gly Ile Lys Ile Val Thr 



            20                  25                  30          
Gly Ile Pro Gly Gly Ser Ile Leu Pro Val Tyr Asp Ala Leu Ser Gln 
        35                  40                  45              
Ser Thr Gln Ile Arg His Ile Leu Ala Arg His Glu Gln Gly Ala Gly 
    50                  55                  60                  
Phe Ile Ala Gln Gly Met Ala Arg Thr Asp Gly Lys Pro Ala Val Cys 
65                  70                  75                  80  
Met Ala Cys Ser Gly Pro Gly Ala Thr Asn Leu Val Thr Ala Ile Ala 
                85                  90                  95      
Asp Ala Arg Leu Asp Ser Ile Pro Leu Ile Cys Ile Thr Gly Gln Val 
            100                 105                 110         
Pro Ala Ser Met Ile Gly Thr Asp Ala Phe Gln Glu Val Asp Thr Tyr 
        115                 120                 125             
Gly Ile Ser Ile Pro Ile Thr Lys His Asn Tyr Leu Val Arg His Ile 
    130                 135                 140                 
Glu Glu Leu Pro Gln Val Met Ser Asp Ala Phe Arg Ile Ala Gln Ser 
145                 150                 155                 160 
Gly Arg Pro Gly Pro Val Trp Ile Asp Ile Pro Lys Asp Val Gln Thr 
                165                 170                 175     
Ala Val Phe Glu Ile Glu Thr Gln Pro Ala Met Ala Glu Lys Ala Ala 
            180                 185                 190         
Ala Pro Ala Phe Ser Glu Glu Ser Ile Arg Asp Ala Ala Ala Met Ile 
        195                 200                 205             
Asn Ala Ala Lys Arg Pro Val Leu Tyr Leu Gly Gly Gly Val Ile Asn 
    210                 215                 220                 
Ala Pro Ala Arg Val Arg Glu Leu Ala Glu Lys Ala Gln Leu Pro Thr 
225                 230                 235                 240 
Thr Met Thr Leu Met Ala Leu Gly Met Leu Pro Lys Ala His Pro Leu 
                245                 250                 255     
Ser Leu Gly Met Leu Gly Met His Gly Val Arg Ser Thr Asn Tyr Ile 
            260                 265                 270         
Leu Gln Glu Ala Asp Leu Leu Ile Val Leu Gly Ala Arg Phe Asp Asp 
        275                 280                 285             
Arg Ala Ile Gly Lys Thr Glu Gln Phe Cys Pro Asn Ala Lys Ile Ile 
    290                 295                 300                 
His Val Asp Ile Asp Arg Ala Glu Leu Gly Lys Ile Lys Gln Pro His 
305                 310                 315                 320 
Val Ala Ile Gln Ala Asp Val Asp Asp Val Leu Ala Gln Leu Ile Pro 
                325                 330                 335     
Leu Val Glu Ala Gln Pro Arg Ala Glu Trp His Gln Leu Val Ala Asp 
            340                 345                 350         
Leu Gln Arg Glu Phe Pro Cys Pro Ile Pro Lys Ala Cys Asp Pro Leu 
        355                 360                 365             
Ser His Tyr Gly Leu Ile Asn Ala Val Ala Ala Cys Val Asp Asp Asn 
    370                 375                 380                 
Ala Ile Ile Thr Thr Asp Val Gly Gln His Gln Met Trp Thr Ala Gln 
385                 390                 395                 400 
Ala Tyr Pro Leu Asn Arg Pro Arg Gln Trp Leu Thr Ser Gly Gly Leu 
                405                 410                 415     
Gly Thr Met Gly Phe Gly Leu Pro Ala Ala Ile Gly Ala Ala Leu Ala 



            420                 425                 430         
Asn Pro Asp Arg Lys Val Leu Cys Phe Ser Gly Asp Gly Ser Leu Met 
        435                 440                 445             
Met Asn Ile Gln Glu Met Ala Thr Ala Ser Glu Asn Gln Leu Asp Val 
    450                 455                 460                 
Lys Ile Ile Leu Met Asn Asn Glu Ala Leu Gly Leu Val His Gln Gln 
465                 470                 475                 480 
Gln Ser Leu Phe Tyr Glu Gln Gly Val Phe Ala Ala Thr Tyr Pro Gly 
                485                 490                 495     
Lys Ile Asn Phe Met Gln Ile Ala Ala Gly Phe Gly Leu Glu Thr Cys 
            500                 505                 510         
Asp Leu Asn Asn Glu Ala Asp Pro Gln Ala Ser Leu Gln Glu Ile Ile 
        515                 520                 525             
Asn Arg Pro Gly Pro Ala Leu Ile His Val Arg Ile Asp Ala Glu Glu 
    530                 535                 540                 
Lys Val Tyr Pro Met Val Pro Pro Gly Ala Ala Asn Thr Glu Met Val 
545                 550                 555                 560 
Gly Glu 
        

<210> 25
<211> 291
<212> DNA
<213> Escherichia coli

<220> 
<223> ilvN, AHAS Iso I, small subunit

<400> 25
atgcaaaaca caactcatga caacgtaatt ctggagctca ccgttcgcaa ccatccgggc     60

gtaatgaccc acgtttgtgg cctttttgcc cgccgcgctt ttaacgttga aggcattctt    120

tgtctgccga ttcaggacag cgacaaaagc catatctggc tactggtcaa tgacgaccag    180

cgtctggagc agatgataag ccaaatcgat aagctggaag atgtcgtgaa agtgcagcgt    240

aatcagtccg atccgacgat gtttaacaag atcgcggtgt tttttcagta a             291

<210> 26
<211> 96
<212> PRT
<213> Escherichia coli

<220> 
<223> ilvN, AHAS Iso I, small subunit



<400> 26
Met Gln Asn Thr Thr His Asp Asn Val Ile Leu Glu Leu Thr Val Arg 
1               5                   10                  15      
Asn His Pro Gly Val Met Thr His Val Cys Gly Leu Phe Ala Arg Arg 
            20                  25                  30          
Ala Phe Asn Val Glu Gly Ile Leu Cys Leu Pro Ile Gln Asp Ser Asp 
        35                  40                  45              
Lys Ser His Ile Trp Leu Leu Val Asn Asp Asp Gln Arg Leu Glu Gln 
    50                  55                  60                  
Met Ile Ser Gln Ile Asp Lys Leu Glu Asp Val Val Lys Val Gln Arg 
65                  70                  75                  80  
Asn Gln Ser Asp Pro Thr Met Phe Asn Lys Ile Ala Val Phe Phe Gln 
                85                  90                  95      

<210> 27
<211> 1647
<212> DNA
<213> Shigella boydii

<220> 
<223> AHAS II, large subunit

<400> 27
atgaatggcg cacagtgggt ggtacatgcg ttgcgggcac agggtgtgaa caccgttttc      60

ggttatccgg gtggcgcaat tatgccggtt tacgatgcat tgtatgacgg cggcgtggag     120

cacttgctgt gccgacatga gcagggtgcg gcaatggcgg ctatcggtta tgcccgtgct     180

accggcaaaa ctggcgtatg tatcgccacg tctggtccgg gcgcaaccaa cctgataacc     240

gggcttgcgg acgcactgtt agattctatc cctgttgttg ccatcaccgg tcaagtgtcc     300

gcaccgttta tcggcactga tgcatttcag gaagtggatg tcctgggatt gtcgttagcc     360

tgtaccaagc acagctttct ggtgcagtcg ctggaagagt tgccgcgcat tatggctgaa     420

gcattcgacg ttgccagctc aggtcgtcct ggtccggttc tggtcgatat cccaaaagat     480

atccagctag ccagcggtga cctggaaccg tggttcacca ccgttgaaaa cgaagtgact     540

ttcccacatg ccgaagttga gcaagcgcgc cagatgctgg caaaagcgca aaaaccgatg     600

ctgtacgttg gtggtggcgt gggtatggcg caggcagttc ctgctttacg agaatttctc     660

gctaccacaa aaatgcctgc cacctgcacg ctgaaagggc tgggcgcagt tgaagcagat     720



tatccgtact atctgggcat gctgggaatg catggcacca aagcggcgaa cttcgcggtg     780

caggagtgcg acttgctgat cgccgtgggt gcacgttttg atgaccgggt gaccggcaaa     840

ctgaacacct tcgcaccaca cgccagcgtt atccatatgg atatcgaccc ggcagaaatg     900

aacaagctgc gtcaggcaca tgtggcatta caaggtgatt taaatgctct gttaccagaa     960

ttacagcagc cgttaaatat caatgactgg cagcaatact gcgcgcagct gcgtgatgaa    1020

catgcctggc gttacgacca tcccggcgac gctatctacg cgccgttgtt gttaaaacaa    1080

ctgtcggatc gtaaacctgc ggattgcgtc gtgaccacag atgtggggca gcaccagatg    1140

tgggctgcgc aacacatcgc ccacactcgc ccggaaaatt tcatcacctc cagcggctta    1200

ggcactatgg gttttggttt accagcggcg gttggcgcac aagtcgcgcg accgaacgat    1260

accgtcgtct gtatctccgg tgacggctct ttcatgatga atgtgcaaga gctgggcacc    1320

gtaaaacgca agcagttacc gttgaaaatc gtcttactcg ataaccaacg gttagggatg    1380

gttcgacaat ggcagcaact gttttttcag gaacgataca gcgaaaccac ccttactgat    1440

aaccccgatt tcctcatgtt agccagcgcc ttcggcatcc ctggccaaca catcacccgt    1500

aaagaccagg ttgaagcggc actcgacacc atgctgaaca gtgatgggcc atacctgctt    1560

catgtctcaa tcgacgaact tgagaacgtc tggccgctgg tgccgcctgg cgccagtaat    1620

tcagaaatgt tggagaaatt atcatga                                        1647

<210> 28
<211> 548
<212> PRT
<213> Shigella boydii

<220> 
<223> AHAS II, large subunit

<400> 28
Met Asn Gly Ala Gln Trp Val Val His Ala Leu Arg Ala Gln Gly Val 
1               5                   10                  15      
Asn Thr Val Phe Gly Tyr Pro Gly Gly Ala Ile Met Pro Val Tyr Asp 
            20                  25                  30          
Ala Leu Tyr Asp Gly Gly Val Glu His Leu Leu Cys Arg His Glu Gln 
        35                  40                  45              
Gly Ala Ala Met Ala Ala Ile Gly Tyr Ala Arg Ala Thr Gly Lys Thr 



    50                  55                  60                  
Gly Val Cys Ile Ala Thr Ser Gly Pro Gly Ala Thr Asn Leu Ile Thr 
65                  70                  75                  80  
Gly Leu Ala Asp Ala Leu Leu Asp Ser Ile Pro Val Val Ala Ile Thr 
                85                  90                  95      
Gly Gln Val Ser Ala Pro Phe Ile Gly Thr Asp Ala Phe Gln Glu Val 
            100                 105                 110         
Asp Val Leu Gly Leu Ser Leu Ala Cys Thr Lys His Ser Phe Leu Val 
        115                 120                 125             
Gln Ser Leu Glu Glu Leu Pro Arg Ile Met Ala Glu Ala Phe Asp Val 
    130                 135                 140                 
Ala Ser Ser Gly Arg Pro Gly Pro Val Leu Val Asp Ile Pro Lys Asp 
145                 150                 155                 160 
Ile Gln Leu Ala Ser Gly Asp Leu Glu Pro Trp Phe Thr Thr Val Glu 
                165                 170                 175     
Asn Glu Val Thr Phe Pro His Ala Glu Val Glu Gln Ala Arg Gln Met 
            180                 185                 190         
Leu Ala Lys Ala Gln Lys Pro Met Leu Tyr Val Gly Gly Gly Val Gly 
        195                 200                 205             
Met Ala Gln Ala Val Pro Ala Leu Arg Glu Phe Leu Ala Thr Thr Lys 
    210                 215                 220                 
Met Pro Ala Thr Cys Thr Leu Lys Gly Leu Gly Ala Val Glu Ala Asp 
225                 230                 235                 240 
Tyr Pro Tyr Tyr Leu Gly Met Leu Gly Met His Gly Thr Lys Ala Ala 
                245                 250                 255     
Asn Phe Ala Val Gln Glu Cys Asp Leu Leu Ile Ala Val Gly Ala Arg 
            260                 265                 270         
Phe Asp Asp Arg Val Thr Gly Lys Leu Asn Thr Phe Ala Pro His Ala 
        275                 280                 285             
Ser Val Ile His Met Asp Ile Asp Pro Ala Glu Met Asn Lys Leu Arg 
    290                 295                 300                 
Gln Ala His Val Ala Leu Gln Gly Asp Leu Asn Ala Leu Leu Pro Glu 
305                 310                 315                 320 
Leu Gln Gln Pro Leu Asn Ile Asn Asp Trp Gln Gln Tyr Cys Ala Gln 
                325                 330                 335     
Leu Arg Asp Glu His Ala Trp Arg Tyr Asp His Pro Gly Asp Ala Ile 
            340                 345                 350         
Tyr Ala Pro Leu Leu Leu Lys Gln Leu Ser Asp Arg Lys Pro Ala Asp 
        355                 360                 365             
Cys Val Val Thr Thr Asp Val Gly Gln His Gln Met Trp Ala Ala Gln 
    370                 375                 380                 
His Ile Ala His Thr Arg Pro Glu Asn Phe Ile Thr Ser Ser Gly Leu 
385                 390                 395                 400 
Gly Thr Met Gly Phe Gly Leu Pro Ala Ala Val Gly Ala Gln Val Ala 
                405                 410                 415     
Arg Pro Asn Asp Thr Val Val Cys Ile Ser Gly Asp Gly Ser Phe Met 
            420                 425                 430         
Met Asn Val Gln Glu Leu Gly Thr Val Lys Arg Lys Gln Leu Pro Leu 
        435                 440                 445             
Lys Ile Val Leu Leu Asp Asn Gln Arg Leu Gly Met Val Arg Gln Trp 



    450                 455                 460                 
Gln Gln Leu Phe Phe Gln Glu Arg Tyr Ser Glu Thr Thr Leu Thr Asp 
465                 470                 475                 480 
Asn Pro Asp Phe Leu Met Leu Ala Ser Ala Phe Gly Ile Pro Gly Gln 
                485                 490                 495     
His Ile Thr Arg Lys Asp Gln Val Glu Ala Ala Leu Asp Thr Met Leu 
            500                 505                 510         
Asn Ser Asp Gly Pro Tyr Leu Leu His Val Ser Ile Asp Glu Leu Glu 
        515                 520                 525             
Asn Val Trp Pro Leu Val Pro Pro Gly Ala Ser Asn Ser Glu Met Leu 
    530                 535                 540                 
Glu Lys Leu Ser 
545             

<210> 29
<211> 264
<212> DNA
<213> Shigella boydii

<220> 
<223> AHAS II, small subunit

<400> 29
atgatgcaat atcaggtcaa tgtatcggct cgcttcaatc cggaaacctt agaacgtgtt     60

ttacgcgtgg tgcgtcatcg tggtttccac gtctgctcaa tgaatatggc cgccgccagc    120

gatgcacaaa atataaatat cgaattgacc gttgccagcc cacggtcggt cgacttactg    180

tttagtcagt taaataaact ggtggacgtc gcacacgttg ccatctgcca gagcacaacc    240

acatcacaac aaatccgcgc ctga                                           264

<210> 30
<211> 87
<212> PRT
<213> Shigella boydii

<220> 
<223> AHAS II, small subunit

<400> 30
Met Met Gln Tyr Gln Val Asn Val Ser Ala Arg Phe Asn Pro Glu Thr 
1               5                   10                  15      
Leu Glu Arg Val Leu Arg Val Val Arg His Arg Gly Phe His Val Cys 
            20                  25                  30          
Ser Met Asn Met Ala Ala Ala Ser Asp Ala Gln Asn Ile Asn Ile Glu 



        35                  40                  45              
Leu Thr Val Ala Ser Pro Arg Ser Val Asp Leu Leu Phe Ser Gln Leu 
    50                  55                  60                  
Asn Lys Leu Val Asp Val Ala His Val Ala Ile Cys Gln Ser Thr Thr 
65                  70                  75                  80  
Thr Ser Gln Gln Ile Arg Ala 
                85          

<210> 31
<211> 1647
<212> DNA
<213> Serratia marcescens

<220> 
<223> AHAS II, large subunit

<400> 31
atgaatggcg ctcagtgggt agttcaagcg ttgcgtgcgc agggtgtgga taccgtattc      60

ggctatccgg gtggggcaat catgccggtg tacgatgcgc tgtacgacgg cggtgtggaa     120

cacctgctgt gtcgccatga acagggcgcc gcgatggccg ccatcggcta cgcccgcgcc     180

accggcaaag tcggcgtttg catcgccact tccggccctg gcgccaccaa cctgatcact     240

ggcctggctg atgcgctgct cgattccgtt cccgttgtcg ccatcaccgg tcaggtgggt     300

tccgcgctga tcggcaccga tgcctttcag gagatcgatg ttctcggcct gtctctggcc     360

tgcaccaagc acagcttcct ggtggaatcg ctggacgcct tgccgggcat catggcggaa     420

gcgttcgcca tcgccgcagg cggccgccct ggcccggtgc tgatcgatat cccgaaagac     480

attcagctgg cgcagggcga cttgcacccg catctgatgc cggtcgacga agcgccggcg     540

ttcccggcgg cagcgttggc agaagcggcc gagctgctgg cgcaggccca aaaaccgatg     600

ctgtacgtcg gcggcggcgt gggcatggcg caggcggtgc cggcgctgcg tgaatttatc     660

gccgtgaccc gcatgccgaa cgtcgccacc ctgaaggggc tgggtgcgcc ggatgcgcaa     720

gatccgctgt acctcggcat gttgggcatg cacggcacca aggctgccaa cctggcggtg     780

caggcgtgcg atttgctgat tgccgtcggc gcgcgtttcg atgaccgcgt aaccggcaaa     840

ctgaacgcct tcgcaccgca tgccaaagtg atccacatgg atatcgatcc ggcggagatg     900

agcaagctgc gccaggcgca tgtggccctg cagggcgatc tgaaagcgtt gctgccggcg     960



ttgcagcgcc cgctgaatat cgccgcctgg cagcagcagg tggcggtact gaaagctgag    1020

cacgcctgtc gctacgatca ccccggccag ccgatctacg cgccattgtt cttgcgccag    1080

ctgtccgccc gcaagccggc caacagcgtg gtgaccaccg acgtgggcca gcatcagatg    1140

tggagcgcgc agcacatgac gttcgaacgc ccggagaatt tcatcacctc cagcggcctc    1200

ggcaccatgg ggttcggcgt gccggcggcg gtgggggccc agatcgcgcg cccgcaagat    1260

acggtgatct gcgtctcggg cgatggctcc ttcatgatga acgtacagga gctgggcacc    1320

atcaagcgta aacagctgcc gctcaagatc gtgctgctgg acaaccaacg cctcggaatg    1380

gtgcgtcagt ggcagcagct gttcttcgac ggccgctaca gcgaaaccaa cctgtccgat    1440

aaccccgact tcctgatgct ggccgccgcc ttcggcattc ccggccagcg catcagccgc    1500

aaggatcagg tggaggacgc gctcgaggcg ctgttcaaca ccgaaggccc ttatctgctg    1560

caggtctcta tcgacgaact cgaaaacgtc tggccgctgg tgccgccggg cgccggcaac    1620

gaaaccatgt tggaggaaat atcatga                                        1647

<210> 32
<211> 548
<212> PRT
<213> Serratia marcescens

<220> 
<223> AHAS II, large subunit

<400> 32
Met Asn Gly Ala Gln Trp Val Val Gln Ala Leu Arg Ala Gln Gly Val 
1               5                   10                  15      
Asp Thr Val Phe Gly Tyr Pro Gly Gly Ala Ile Met Pro Val Tyr Asp 
            20                  25                  30          
Ala Leu Tyr Asp Gly Gly Val Glu His Leu Leu Cys Arg His Glu Gln 
        35                  40                  45              
Gly Ala Ala Met Ala Ala Ile Gly Tyr Ala Arg Ala Thr Gly Lys Val 
    50                  55                  60                  
Gly Val Cys Ile Ala Thr Ser Gly Pro Gly Ala Thr Asn Leu Ile Thr 
65                  70                  75                  80  
Gly Leu Ala Asp Ala Leu Leu Asp Ser Val Pro Val Val Ala Ile Thr 
                85                  90                  95      
Gly Gln Val Gly Ser Ala Leu Ile Gly Thr Asp Ala Phe Gln Glu Ile 
            100                 105                 110         
Asp Val Leu Gly Leu Ser Leu Ala Cys Thr Lys His Ser Phe Leu Val 



        115                 120                 125             
Glu Ser Leu Asp Ala Leu Pro Gly Ile Met Ala Glu Ala Phe Ala Ile 
    130                 135                 140                 
Ala Ala Gly Gly Arg Pro Gly Pro Val Leu Ile Asp Ile Pro Lys Asp 
145                 150                 155                 160 
Ile Gln Leu Ala Gln Gly Asp Leu His Pro His Leu Met Pro Val Asp 
                165                 170                 175     
Glu Ala Pro Ala Phe Pro Ala Ala Ala Leu Ala Glu Ala Ala Glu Leu 
            180                 185                 190         
Leu Ala Gln Ala Gln Lys Pro Met Leu Tyr Val Gly Gly Gly Val Gly 
        195                 200                 205             
Met Ala Gln Ala Val Pro Ala Leu Arg Glu Phe Ile Ala Val Thr Arg 
    210                 215                 220                 
Met Pro Asn Val Ala Thr Leu Lys Gly Leu Gly Ala Pro Asp Ala Gln 
225                 230                 235                 240 
Asp Pro Leu Tyr Leu Gly Met Leu Gly Met His Gly Thr Lys Ala Ala 
                245                 250                 255     
Asn Leu Ala Val Gln Ala Cys Asp Leu Leu Ile Ala Val Gly Ala Arg 
            260                 265                 270         
Phe Asp Asp Arg Val Thr Gly Lys Leu Asn Ala Phe Ala Pro His Ala 
        275                 280                 285             
Lys Val Ile His Met Asp Ile Asp Pro Ala Glu Met Ser Lys Leu Arg 
    290                 295                 300                 
Gln Ala His Val Ala Leu Gln Gly Asp Leu Lys Ala Leu Leu Pro Ala 
305                 310                 315                 320 
Leu Gln Arg Pro Leu Asn Ile Ala Ala Trp Gln Gln Gln Val Ala Val 
                325                 330                 335     
Leu Lys Ala Glu His Ala Cys Arg Tyr Asp His Pro Gly Gln Pro Ile 
            340                 345                 350         
Tyr Ala Pro Leu Phe Leu Arg Gln Leu Ser Ala Arg Lys Pro Ala Asn 
        355                 360                 365             
Ser Val Val Thr Thr Asp Val Gly Gln His Gln Met Trp Ser Ala Gln 
    370                 375                 380                 
His Met Thr Phe Glu Arg Pro Glu Asn Phe Ile Thr Ser Ser Gly Leu 
385                 390                 395                 400 
Gly Thr Met Gly Phe Gly Val Pro Ala Ala Val Gly Ala Gln Ile Ala 
                405                 410                 415     
Arg Pro Gln Asp Thr Val Ile Cys Val Ser Gly Asp Gly Ser Phe Met 
            420                 425                 430         
Met Asn Val Gln Glu Leu Gly Thr Ile Lys Arg Lys Gln Leu Pro Leu 
        435                 440                 445             
Lys Ile Val Leu Leu Asp Asn Gln Arg Leu Gly Met Val Arg Gln Trp 
    450                 455                 460                 
Gln Gln Leu Phe Phe Asp Gly Arg Tyr Ser Glu Thr Asn Leu Ser Asp 
465                 470                 475                 480 
Asn Pro Asp Phe Leu Met Leu Ala Ala Ala Phe Gly Ile Pro Gly Gln 
                485                 490                 495     
Arg Ile Ser Arg Lys Asp Gln Val Glu Asp Ala Leu Glu Ala Leu Phe 
            500                 505                 510         
Asn Thr Glu Gly Pro Tyr Leu Leu Gln Val Ser Ile Asp Glu Leu Glu 



        515                 520                 525             
Asn Val Trp Pro Leu Val Pro Pro Gly Ala Gly Asn Glu Thr Met Leu 
    530                 535                 540                 
Glu Glu Ile Ser 
545             

<210> 33
<211> 258
<212> DNA
<213> Serratia marcescens

<220> 
<223> AHAS II, small subunit

<400> 33
atgatgcagc atcaactctc tatccaggcg cgttttcgcc ccgaaatgtt agagcgcgta     60

ttgcgggtcg tgcgtcatcg cggctttcag gtttgtgcta tgaatatggt ttctccggcc    120

aacgccgaca gcatcaatat cgaattgacc gttgccagcc cacgtccggt cgccctgttg    180

tcatctcagt taagcaaact gctggacgtc tcctgcgtcg agatccagca gccaacatca    240

caacaaatac gcgcctga                                                  258

<210> 34
<211> 85
<212> PRT
<213> Serratia marcescens

<220> 
<223> AHAS II, small subunit

<400> 34
Met Met Gln His Gln Leu Ser Ile Gln Ala Arg Phe Arg Pro Glu Met 
1               5                   10                  15      
Leu Glu Arg Val Leu Arg Val Val Arg His Arg Gly Phe Gln Val Cys 
            20                  25                  30          
Ala Met Asn Met Val Ser Pro Ala Asn Ala Asp Ser Ile Asn Ile Glu 
        35                  40                  45              
Leu Thr Val Ala Ser Pro Arg Pro Val Ala Leu Leu Ser Ser Gln Leu 
    50                  55                  60                  
Ser Lys Leu Leu Asp Val Ser Cys Val Glu Ile Gln Gln Pro Thr Ser 
65                  70                  75                  80  
Gln Gln Ile Arg Ala 
                85  



<210> 35
<211> 1725
<212> DNA
<213> Shigella boydii

<220> 
<223> AHAS III, large subunit

<400> 35
atggagatgt tgtctggagc cgagatggtc gtccgatcgc ttatcgatca gggcgttaaa      60

caagtattcg gttatcctgg aggcgcagtc cttgatattt acgatgcatt gcataccgtg     120

ggtggtatcg atcatgtttt agttcgtcat gagcaggcgg cagtgcatat ggccgatggt     180

ctggcgcgcg cgaccgggga agtcggcgtc gtgctggtaa cgtcgggtcc aggggcgacc     240

aatgcgatta ccggcatcgc caccgcttat atggattcca ttccattagt tgtcctttcc     300

gggcaggtag cgacctcgtt gataggttac gatgcctttc aggagtgcga catggtgggg     360

atttcgcgac cagtggttaa acacagtttt ctggttaagc aaacggaaga cattccgcag     420

gtgctgaaaa aggctttctg gctggcggca agtggtcgtc ctggaccagt agtcgttgat     480

ttaccgaaag atattcttaa tccggcgaac aaattaccct atgtctggcc ggagtcggtc     540

agtatgcgtt cttacaatcc cactactacc ggacataaag ggcaaattaa gcgtgctctg     600

caaacgctgg tagtggcaaa aaaaccggtt gtctacgtag gcggtggggc aatcatggcg     660

ggctgccatc agcagttgaa agaaacggtg gaggcgttga atctgcccgt tgtttcctca     720

ttgatggggc tgggggcgtt tccggcaacg catcgtcagg cactgggcat gctgggaatg     780

cacggtacct acgaagccaa tatgacgatg cataacgcgg atgtgatttt cgccgtcggg     840

gtacgatttg atgaccgaac gacgaacaat ctggcaaagt actgcccaaa tgccactgtt     900

ctgcatatcg atattgatcc tacttccatt tctaaaaccg tgactgcgga tatcccgatt     960

gtgggggatg ctcgccaggt cctcgaacaa atgcttgaac tcttgtcgca agaatccgcc    1020

catcaaccac tggatgagat ccgcgactgg tggcagcaaa ttgaacagtg gcgcgctcgt    1080

cagtgcctga aatatgacac tcacagtgaa aagattaaac cgcaggcggt gatcgagact    1140

ctttggcggt tgacgaaggg agacgcttac gtgacgtccg atgtcgggca gcaccagatg    1200



tttgctgcac tttattatcc attcgacaaa ccgcgtcgct ggatcaattc cggtggcctc    1260

ggcacgatgg gttttggttt acctgcggca ctgggcgtca aaatggcgtt gccagaagaa    1320

accgtggttt gcgtcactgg cgacggcagt attcagatga acattcagga actgtctacc    1380

gcgttgcaat acgagttgcc cgtactggtg gtgaatctca ataaccgcta tctggggatg    1440

gtgaaacagt ggcaggacat gatctattcc ggccgtcatt cacaatctta tatgcaatca    1500

ctacccgatt tcgtccgtct ggcggaagcc tatggtcacg tcgggatcca gatctctcat    1560

ccgcatgagc tggaaagcaa acttagcgag gcgctggaac aggtgcgcaa taatcgcctg    1620

gtgtttgttg atgttaccgt cgatggcagt gagcacgtct acccgatgca gattcgcggg    1680

ggcggaatgg atgaaatgtg gttaagcaaa acggagagaa cctga                    1725

<210> 36
<211> 574
<212> PRT
<213> Shigella boydii

<220> 
<223> AHAS III, large subunit

<400> 36
Met Glu Met Leu Ser Gly Ala Glu Met Val Val Arg Ser Leu Ile Asp 
1               5                   10                  15      
Gln Gly Val Lys Gln Val Phe Gly Tyr Pro Gly Gly Ala Val Leu Asp 
            20                  25                  30          
Ile Tyr Asp Ala Leu His Thr Val Gly Gly Ile Asp His Val Leu Val 
        35                  40                  45              
Arg His Glu Gln Ala Ala Val His Met Ala Asp Gly Leu Ala Arg Ala 
    50                  55                  60                  
Thr Gly Glu Val Gly Val Val Leu Val Thr Ser Gly Pro Gly Ala Thr 
65                  70                  75                  80  
Asn Ala Ile Thr Gly Ile Ala Thr Ala Tyr Met Asp Ser Ile Pro Leu 
                85                  90                  95      
Val Val Leu Ser Gly Gln Val Ala Thr Ser Leu Ile Gly Tyr Asp Ala 
            100                 105                 110         
Phe Gln Glu Cys Asp Met Val Gly Ile Ser Arg Pro Val Val Lys His 
        115                 120                 125             
Ser Phe Leu Val Lys Gln Thr Glu Asp Ile Pro Gln Val Leu Lys Lys 
    130                 135                 140                 
Ala Phe Trp Leu Ala Ala Ser Gly Arg Pro Gly Pro Val Val Val Asp 
145                 150                 155                 160 
Leu Pro Lys Asp Ile Leu Asn Pro Ala Asn Lys Leu Pro Tyr Val Trp 



                165                 170                 175     
Pro Glu Ser Val Ser Met Arg Ser Tyr Asn Pro Thr Thr Thr Gly His 
            180                 185                 190         
Lys Gly Gln Ile Lys Arg Ala Leu Gln Thr Leu Val Val Ala Lys Lys 
        195                 200                 205             
Pro Val Val Tyr Val Gly Gly Gly Ala Ile Met Ala Gly Cys His Gln 
    210                 215                 220                 
Gln Leu Lys Glu Thr Val Glu Ala Leu Asn Leu Pro Val Val Ser Ser 
225                 230                 235                 240 
Leu Met Gly Leu Gly Ala Phe Pro Ala Thr His Arg Gln Ala Leu Gly 
                245                 250                 255     
Met Leu Gly Met His Gly Thr Tyr Glu Ala Asn Met Thr Met His Asn 
            260                 265                 270         
Ala Asp Val Ile Phe Ala Val Gly Val Arg Phe Asp Asp Arg Thr Thr 
        275                 280                 285             
Asn Asn Leu Ala Lys Tyr Cys Pro Asn Ala Thr Val Leu His Ile Asp 
    290                 295                 300                 
Ile Asp Pro Thr Ser Ile Ser Lys Thr Val Thr Ala Asp Ile Pro Ile 
305                 310                 315                 320 
Val Gly Asp Ala Arg Gln Val Leu Glu Gln Met Leu Glu Leu Leu Ser 
                325                 330                 335     
Gln Glu Ser Ala His Gln Pro Leu Asp Glu Ile Arg Asp Trp Trp Gln 
            340                 345                 350         
Gln Ile Glu Gln Trp Arg Ala Arg Gln Cys Leu Lys Tyr Asp Thr His 
        355                 360                 365             
Ser Glu Lys Ile Lys Pro Gln Ala Val Ile Glu Thr Leu Trp Arg Leu 
    370                 375                 380                 
Thr Lys Gly Asp Ala Tyr Val Thr Ser Asp Val Gly Gln His Gln Met 
385                 390                 395                 400 
Phe Ala Ala Leu Tyr Tyr Pro Phe Asp Lys Pro Arg Arg Trp Ile Asn 
                405                 410                 415     
Ser Gly Gly Leu Gly Thr Met Gly Phe Gly Leu Pro Ala Ala Leu Gly 
            420                 425                 430         
Val Lys Met Ala Leu Pro Glu Glu Thr Val Val Cys Val Thr Gly Asp 
        435                 440                 445             
Gly Ser Ile Gln Met Asn Ile Gln Glu Leu Ser Thr Ala Leu Gln Tyr 
    450                 455                 460                 
Glu Leu Pro Val Leu Val Val Asn Leu Asn Asn Arg Tyr Leu Gly Met 
465                 470                 475                 480 
Val Lys Gln Trp Gln Asp Met Ile Tyr Ser Gly Arg His Ser Gln Ser 
                485                 490                 495     
Tyr Met Gln Ser Leu Pro Asp Phe Val Arg Leu Ala Glu Ala Tyr Gly 
            500                 505                 510         
His Val Gly Ile Gln Ile Ser His Pro His Glu Leu Glu Ser Lys Leu 
        515                 520                 525             
Ser Glu Ala Leu Glu Gln Val Arg Asn Asn Arg Leu Val Phe Val Asp 
    530                 535                 540                 
Val Thr Val Asp Gly Ser Glu His Val Tyr Pro Met Gln Ile Arg Gly 
545                 550                 555                 560 
Gly Gly Met Asp Glu Met Trp Leu Ser Lys Thr Glu Arg Thr 



                565                 570                 

<210> 37
<211> 492
<212> DNA
<213> Shigella boydii

<220> 
<223> AHAS III, small subunit

<400> 37
atgcgccgga tattatcagt cttactcgaa aatgaatcag gcgcgttatc ccgcgtgatt      60

ggcctttttt cccagcgagg ctacaacatt gaaagcctga ccgttgcgcc aaccgacgat     120

ccgacattat cgcgtatgac catccagacc gtgggcgatg aaaaagtact tgagcagatc     180

gaaaagcaat tacacaagct ggtcgatgtc ttgcgcgtga gtgagttggg gcagggcgcg     240

catgttgagc gggaaattat gctggtgaaa attcaggcca gcggttacgg gcgtgacgaa     300

gtgaaacgta atacggaaat attccgtggg caaattatcg atgtcacccc ctcgctttat     360

accgttcaat tagcaggcac cagcgataag cttgatgcat ttttagcatc gattcgcgag     420

gtggcgaaaa ttgtggaagt tgctcgctct ggtgtggtcg gactttcgcg cggcgataaa     480

ataatgcgtt ga                                                         492

<210> 38
<211> 163
<212> PRT
<213> Shigella boydii

<220> 
<223> AHAS III, small subunit

<400> 38
Met Arg Arg Ile Leu Ser Val Leu Leu Glu Asn Glu Ser Gly Ala Leu 
1               5                   10                  15      
Ser Arg Val Ile Gly Leu Phe Ser Gln Arg Gly Tyr Asn Ile Glu Ser 
            20                  25                  30          
Leu Thr Val Ala Pro Thr Asp Asp Pro Thr Leu Ser Arg Met Thr Ile 
        35                  40                  45              
Gln Thr Val Gly Asp Glu Lys Val Leu Glu Gln Ile Glu Lys Gln Leu 
    50                  55                  60                  
His Lys Leu Val Asp Val Leu Arg Val Ser Glu Leu Gly Gln Gly Ala 



65                  70                  75                  80  
His Val Glu Arg Glu Ile Met Leu Val Lys Ile Gln Ala Ser Gly Tyr 
                85                  90                  95      
Gly Arg Asp Glu Val Lys Arg Asn Thr Glu Ile Phe Arg Gly Gln Ile 
            100                 105                 110         
Ile Asp Val Thr Pro Ser Leu Tyr Thr Val Gln Leu Ala Gly Thr Ser 
        115                 120                 125             
Asp Lys Leu Asp Ala Phe Leu Ala Ser Ile Arg Glu Val Ala Lys Ile 
    130                 135                 140                 
Val Glu Val Ala Arg Ser Gly Val Val Gly Leu Ser Arg Gly Asp Lys 
145                 150                 155                 160 
Ile Met Arg 
            

<210> 39
<211> 1719
<212> DNA
<213> Serratia marcescens

<220> 
<223> AHAS III, large subunit

<400> 39
atggagatgt tgtcaggagc cgagatggtc gtccgatcgt tgatcgatca gggcgttaaa      60

catgtattcg gctaccccgg cggggcggtg ctcgatatct acgacgccct gcatacggtc     120

ggagggatcg atcatattct ggtgcgccac gagcaaggtg cggtgcacat ggccgacggt     180

tacgcgcgcg ccaccggcga agtgggcgtg gtgctggtga cgtccggccc cggcgccacc     240

aacgccatta ccggtatcgc taccgcttat atggactcga tcccgatggt cgtcctgtcg     300

gggcaggtgc ccagctcgct gatcggctac gacgcctttc aggagtgcga tatggtgggg     360

atttctcggc cggtggtgaa acacagcttc ctggtaaaac gcaccgaaga catcccggcg     420

gtgttgaaga aggcctttta cctggcctcc agcggccgcc ccggcccggt ggtgatcgat     480

ctgccgaaag acatcgtcgg cccggcggtg cggatgcctt atgcctaccc gcaggacgtg     540

agcatgcgtt cttataaccc gacggtgcag ggccatcgcg ggcaaatcaa acgcgcgttg     600

caaaccatcc tggcggccaa gaagccggtg atgtatgtcg gcggcggcgc gatcaacgcc     660

ggttgcgaag ccgaactgct ggcgttggcg gagcagctga acctgccggt gaccagcagc     720

ctgatgggac tgggcgcttt ccccggcacc catcgccaga gtgtcggcat gctcggtatg     780



cacggcactt atgaagccaa caaaaccatg caccatgccg acgtgatctt cgcggtcggc     840

gtgcgtttcg acgatcgcac gaccaacaat ctggccaaat actgcccgga tgccaccgtg     900

ctgcatatcg atatcgatcc gacctcgatc tccaaaacgg tggatgccga tattccgatc     960

gtcggcgatg ccaaacaggt gttggtgcag atgctggagc tgttggcgca ggatgacaag    1020

gcgcaggatc acgatgcgtt gcgcgattgg tggcagtcta ttgaacagtg gcgcgcccgc    1080

gactgtttgg ggtacgacaa aaacagcggc accatcaagc cgcaggcggt gatcgaaacc    1140

ctgcatcgcc tgaccaaagg cgatgcctat gtgacctccg acgtggggca gcaccagatg    1200

tttgccgcgc tctattaccc gttcgacaaa ccgcgccgtt ggatcaactc cggcggcctc    1260

ggcaccatgg gcttcggcct gccggcggca ttgggcgtca agctggcgct gccggaggaa    1320

accgtggtgt gcgtcaccgg cgacggcagc atccagatga acattcagga gctgtccacc    1380

gcgctgcaat ataacctgcc ggtggtggtg gtgaacctca acaaccgcta tctgggcatg    1440

gtcaagcagt ggcaggacat gatttattcc ggccgccact cgcagtctta catggattcg    1500

ctgccggact ttgtcaagct ggccgaggct tacggccatg tcggcatcgc catccgcacg    1560

ccggatgagc tggaaagcaa gctggcgcag gcgctggcgg aaaaagagcg gctggtgttc    1620

gtcgacgtga ccgtcgatga aaccgaacat gtttacccga tgcagatccg cggcggaagc    1680

atggacgaaa tgtggcttag caaaacggag aggacctga                           1719

<210> 40
<211> 572
<212> PRT
<213> Serratia marcescens

<220> 
<223> AHAS III, largeV subunit

<400> 40
Met Glu Met Leu Ser Gly Ala Glu Met Val Val Arg Ser Leu Ile Asp 
1               5                   10                  15      
Gln Gly Val Lys His Val Phe Gly Tyr Pro Gly Gly Ala Val Leu Asp 
            20                  25                  30          
Ile Tyr Asp Ala Leu His Thr Val Gly Gly Ile Asp His Ile Leu Val 
        35                  40                  45              
Arg His Glu Gln Gly Ala Val His Met Ala Asp Gly Tyr Ala Arg Ala 



    50                  55                  60                  
Thr Gly Glu Val Gly Val Val Leu Val Thr Ser Gly Pro Gly Ala Thr 
65                  70                  75                  80  
Asn Ala Ile Thr Gly Ile Ala Thr Ala Tyr Met Asp Ser Ile Pro Met 
                85                  90                  95      
Val Val Leu Ser Gly Gln Val Pro Ser Ser Leu Ile Gly Tyr Asp Ala 
            100                 105                 110         
Phe Gln Glu Cys Asp Met Val Gly Ile Ser Arg Pro Val Val Lys His 
        115                 120                 125             
Ser Phe Leu Val Lys Arg Thr Glu Asp Ile Pro Ala Val Leu Lys Lys 
    130                 135                 140                 
Ala Phe Tyr Leu Ala Ser Ser Gly Arg Pro Gly Pro Val Val Ile Asp 
145                 150                 155                 160 
Leu Pro Lys Asp Ile Val Gly Pro Ala Val Arg Met Pro Tyr Ala Tyr 
                165                 170                 175     
Pro Gln Asp Val Ser Met Arg Ser Tyr Asn Pro Thr Val Gln Gly His 
            180                 185                 190         
Arg Gly Gln Ile Lys Arg Ala Leu Gln Thr Ile Leu Ala Ala Lys Lys 
        195                 200                 205             
Pro Val Met Tyr Val Gly Gly Gly Ala Ile Asn Ala Gly Cys Glu Ala 
    210                 215                 220                 
Glu Leu Leu Ala Leu Ala Glu Gln Leu Asn Leu Pro Val Thr Ser Ser 
225                 230                 235                 240 
Leu Met Gly Leu Gly Ala Phe Pro Gly Thr His Arg Gln Ser Val Gly 
                245                 250                 255     
Met Leu Gly Met His Gly Thr Tyr Glu Ala Asn Lys Thr Met His His 
            260                 265                 270         
Ala Asp Val Ile Phe Ala Val Gly Val Arg Phe Asp Asp Arg Thr Thr 
        275                 280                 285             
Asn Asn Leu Ala Lys Tyr Cys Pro Asp Ala Thr Val Leu His Ile Asp 
    290                 295                 300                 
Ile Asp Pro Thr Ser Ile Ser Lys Thr Val Asp Ala Asp Ile Pro Ile 
305                 310                 315                 320 
Val Gly Asp Ala Lys Gln Val Leu Val Gln Met Leu Glu Leu Leu Ala 
                325                 330                 335     
Gln Asp Asp Lys Ala Gln Asp His Asp Ala Leu Arg Asp Trp Trp Gln 
            340                 345                 350         
Ser Ile Glu Gln Trp Arg Ala Arg Asp Cys Leu Gly Tyr Asp Lys Asn 
        355                 360                 365             
Ser Gly Thr Ile Lys Pro Gln Ala Val Ile Glu Thr Leu His Arg Leu 
    370                 375                 380                 
Thr Lys Gly Asp Ala Tyr Val Thr Ser Asp Val Gly Gln His Gln Met 
385                 390                 395                 400 
Phe Ala Ala Leu Tyr Tyr Pro Phe Asp Lys Pro Arg Arg Trp Ile Asn 
                405                 410                 415     
Ser Gly Gly Leu Gly Thr Met Gly Phe Gly Leu Pro Ala Ala Leu Gly 
            420                 425                 430         
Val Lys Leu Ala Leu Pro Glu Glu Thr Val Val Cys Val Thr Gly Asp 
        435                 440                 445             
Gly Ser Ile Gln Met Asn Ile Gln Glu Leu Ser Thr Ala Leu Gln Tyr 



    450                 455                 460                 
Asn Leu Pro Val Val Val Val Asn Leu Asn Asn Arg Tyr Leu Gly Met 
465                 470                 475                 480 
Val Lys Gln Trp Gln Asp Met Ile Tyr Ser Gly Arg His Ser Gln Ser 
                485                 490                 495     
Tyr Met Asp Ser Leu Pro Asp Phe Val Lys Leu Ala Glu Ala Tyr Gly 
            500                 505                 510         
His Val Gly Ile Ala Ile Arg Thr Pro Asp Glu Leu Glu Ser Lys Leu 
        515                 520                 525             
Ala Gln Ala Leu Ala Glu Lys Glu Arg Leu Val Phe Val Asp Val Thr 
    530                 535                 540                 
Val Asp Glu Thr Glu His Val Tyr Pro Met Gln Ile Arg Gly Gly Ser 
545                 550                 555                 560 
Met Asp Glu Met Trp Leu Ser Lys Thr Glu Arg Thr 
                565                 570         

<210> 41
<211> 495
<212> DNA
<213> Serratia marcescens

<220> 
<223> AHAS III, small subunit

<400> 41
atcatgcgcc gtattttatc tgtcttgctg gaaaacgaat ccggcgccct ctcgcgcgtg      60

gtggggttgt tctcccagcg tggttataac attgagagcc tgacggtggc gccgaccgac     120

gatccgacgc tgtcgcgtat gactatccag accgtcggcg acgagaaagt gctggagcag     180

attgagaagc agttgcacaa gctggtggac gtgctgcgcg tcagcgagct ggtgcagggc     240

gctcacgtcg agcgcgagat catgctggtg aaactgcagg ccagcggcta cggccgtgaa     300

gaggtgaagc gctgcgccga cattttccgc ggccagatcg tcgatgtgac ggcgacgttg     360

tatacggtgc agttggccgg caccagcgat aaactggacg ccttcctgag tgcggtgcga     420

gacgtcgcgg agatcgtgga agtggcgcgt tccggcgtgg tcggcgtgtc gcgcggcgac     480

aaaatcatgc gctga                                                      495

<210> 42
<211> 164
<212> PRT
<213> Serratia marcescens



<220> 
<223> AHAS III, small subunit

<400> 42
Met Met Arg Arg Ile Leu Ser Val Leu Leu Glu Asn Glu Ser Gly Ala 
1               5                   10                  15      
Leu Ser Arg Val Val Gly Leu Phe Ser Gln Arg Gly Tyr Asn Ile Glu 
            20                  25                  30          
Ser Leu Thr Val Ala Pro Thr Asp Asp Pro Thr Leu Ser Arg Met Thr 
        35                  40                  45              
Ile Gln Thr Val Gly Asp Glu Lys Val Leu Glu Gln Ile Glu Lys Gln 
    50                  55                  60                  
Leu His Lys Leu Val Asp Val Leu Arg Val Ser Glu Leu Val Gln Gly 
65                  70                  75                  80  
Ala His Val Glu Arg Glu Ile Met Leu Val Lys Leu Gln Ala Ser Gly 
                85                  90                  95      
Tyr Gly Arg Glu Glu Val Lys Arg Cys Ala Asp Ile Phe Arg Gly Gln 
            100                 105                 110         
Ile Val Asp Val Thr Ala Thr Leu Tyr Thr Val Gln Leu Ala Gly Thr 
        115                 120                 125             
Ser Asp Lys Leu Asp Ala Phe Leu Ser Ala Val Arg Asp Val Ala Glu 
    130                 135                 140                 
Ile Val Glu Val Ala Arg Ser Gly Val Val Gly Val Ser Arg Gly Asp 
145                 150                 155                 160 
Lys Ile Met Arg 
                

<210> 43
<211> 1725
<212> DNA
<213> Bacillus subtilis

<220> 
<223> AHAS III, large subunit

<400> 43
atggggacta atgtacaggt ggattcagca tctgccgaat gtacacagac gatgagcgga      60

gcattaatgc tgattgaatc attaaaaaaa gagaaagtag aaatgatctt cggttatccg     120

ggcggggctg tgcttccgat ttacgataag ctatacaatt cagggttggt acatatcctt     180

ccccgtcacg aacaaggagc aattcatgca gcggagggat acgcaagggt ctccggaaaa     240

ccgggtgtcg tcattgccac gtcagggccg ggagcgacaa accttgttac aggccttgct     300

gatgccatga ttgattcatt gccgttagtc gtctttacag ggcaggtagc aacctctgta     360



atcgggagcg atgcatttca ggaagcagac attttaggga ttacgatgcc agtaacaaaa     420

cacagctacc aggttcgcca gccggaagat ctgccgcgca tcattaaaga agcgttccat     480

attgcaacaa ctggaagacc cggacctgta ttgattgata ttccgaaaga tgtagcaaca     540

attgaaggag aattcagcta cgatcatgag atgaatctcc cgggatacca gccgacaaca     600

gagccgaatt atttgcagat ccgcaagctt gtggaagccg tgagcagtgc gaaaaaaccg     660

gtgatcctgg cgggtgcggg cgtactgcac ggaaaagcgt cagaagaatt aaaaaattat     720

gctgaacagc agcaaatccc tgtggcacac acccttttgg ggctcggagg cttcccggct     780

gaccatccgc ttttcctagg gatggcggga atgcacggta cttatacagc caatatggcc     840

cttcatgaat gtgatctatt aatcagtatc ggcgcccgtt ttgatgaccg tgtcacagga     900

aacctgaaac actttgccag aaacgcaaag atagcccaca tcgatattga tccagctgaa     960

atcggaaaaa tcatgaaaac acagattcct gtagtcggag acagcaaaat tgtcctgcag    1020

gagctgatca aacaagacgg caaacaaagc gattcaagcg aatggaaaaa acagctcgca    1080

gaatggaaag aagagtatcc gctctggtat gtagataatg aagaagaagg ttttaaacct    1140

cagaaattga ttgaatatat tcatcaattt acaaaaggag aggccattgt cgcaacggat    1200

gtaggccagc atcaaatgtg gtcagcgcaa ttttatccgt tccaaaaagc agataaatgg    1260

gtcacgtcag gcggacttgg aacgatggga ttcggtcttc cggcggcgat cggcgcacag    1320

ctggccgaaa aagatgctac tgttgtcgcg gttgtcggag acggcggatt ccaaatgacg    1380

cttcaagaac tcgatgttat tcgcgaatta aatcttccgg tcaaggtagt gattttaaat    1440

aacgcttgtc tcggaatggt cagacagtgg caggaaattt tctatgaaga acgttattca    1500

gaatctaaat tcgcttctca gcctgacttc gtcaaattgt ccgaagcata cggcattaaa    1560

ggcatcagaa tttcatcaga agcggaagca aaggaaaagc tggaagaggc attaacatca    1620

agagaacctg ttgtcattga cgtgcgggtt gccagcgaag aaaaagtatt cccgatggtg    1680

gctccgggga aagggctgca tgaaatggtg ggggtgaaac cttga                    1725

<210> 44
<211> 574
<212> PRT



<213> Bacillus subtilis

<220> 
<223> AHAS III, large subunit

<400> 44
Met Gly Thr Asn Val Gln Val Asp Ser Ala Ser Ala Glu Cys Thr Gln 
1               5                   10                  15      
Thr Met Ser Gly Ala Leu Met Leu Ile Glu Ser Leu Lys Lys Glu Lys 
            20                  25                  30          
Val Glu Met Ile Phe Gly Tyr Pro Gly Gly Ala Val Leu Pro Ile Tyr 
        35                  40                  45              
Asp Lys Leu Tyr Asn Ser Gly Leu Val His Ile Leu Pro Arg His Glu 
    50                  55                  60                  
Gln Gly Ala Ile His Ala Ala Glu Gly Tyr Ala Arg Val Ser Gly Lys 
65                  70                  75                  80  
Pro Gly Val Val Ile Ala Thr Ser Gly Pro Gly Ala Thr Asn Leu Val 
                85                  90                  95      
Thr Gly Leu Ala Asp Ala Met Ile Asp Ser Leu Pro Leu Val Val Phe 
            100                 105                 110         
Thr Gly Gln Val Ala Thr Ser Val Ile Gly Ser Asp Ala Phe Gln Glu 
        115                 120                 125             
Ala Asp Ile Leu Gly Ile Thr Met Pro Val Thr Lys His Ser Tyr Gln 
    130                 135                 140                 
Val Arg Gln Pro Glu Asp Leu Pro Arg Ile Ile Lys Glu Ala Phe His 
145                 150                 155                 160 
Ile Ala Thr Thr Gly Arg Pro Gly Pro Val Leu Ile Asp Ile Pro Lys 
                165                 170                 175     
Asp Val Ala Thr Ile Glu Gly Glu Phe Ser Tyr Asp His Glu Met Asn 
            180                 185                 190         
Leu Pro Gly Tyr Gln Pro Thr Thr Glu Pro Asn Tyr Leu Gln Ile Arg 
        195                 200                 205             
Lys Leu Val Glu Ala Val Ser Ser Ala Lys Lys Pro Val Ile Leu Ala 
    210                 215                 220                 
Gly Ala Gly Val Leu His Gly Lys Ala Ser Glu Glu Leu Lys Asn Tyr 
225                 230                 235                 240 
Ala Glu Gln Gln Gln Ile Pro Val Ala His Thr Leu Leu Gly Leu Gly 
                245                 250                 255     
Gly Phe Pro Ala Asp His Pro Leu Phe Leu Gly Met Ala Gly Met His 
            260                 265                 270         
Gly Thr Tyr Thr Ala Asn Met Ala Leu His Glu Cys Asp Leu Leu Ile 
        275                 280                 285             
Ser Ile Gly Ala Arg Phe Asp Asp Arg Val Thr Gly Asn Leu Lys His 
    290                 295                 300                 
Phe Ala Arg Asn Ala Lys Ile Ala His Ile Asp Ile Asp Pro Ala Glu 
305                 310                 315                 320 
Ile Gly Lys Ile Met Lys Thr Gln Ile Pro Val Val Gly Asp Ser Lys 
                325                 330                 335     
Ile Val Leu Gln Glu Leu Ile Lys Gln Asp Gly Lys Gln Ser Asp Ser 



            340                 345                 350         
Ser Glu Trp Lys Lys Gln Leu Ala Glu Trp Lys Glu Glu Tyr Pro Leu 
        355                 360                 365             
Trp Tyr Val Asp Asn Glu Glu Glu Gly Phe Lys Pro Gln Lys Leu Ile 
    370                 375                 380                 
Glu Tyr Ile His Gln Phe Thr Lys Gly Glu Ala Ile Val Ala Thr Asp 
385                 390                 395                 400 
Val Gly Gln His Gln Met Trp Ser Ala Gln Phe Tyr Pro Phe Gln Lys 
                405                 410                 415     
Ala Asp Lys Trp Val Thr Ser Gly Gly Leu Gly Thr Met Gly Phe Gly 
            420                 425                 430         
Leu Pro Ala Ala Ile Gly Ala Gln Leu Ala Glu Lys Asp Ala Thr Val 
        435                 440                 445             
Val Ala Val Val Gly Asp Gly Gly Phe Gln Met Thr Leu Gln Glu Leu 
    450                 455                 460                 
Asp Val Ile Arg Glu Leu Asn Leu Pro Val Lys Val Val Ile Leu Asn 
465                 470                 475                 480 
Asn Ala Cys Leu Gly Met Val Arg Gln Trp Gln Glu Ile Phe Tyr Glu 
                485                 490                 495     
Glu Arg Tyr Ser Glu Ser Lys Phe Ala Ser Gln Pro Asp Phe Val Lys 
            500                 505                 510         
Leu Ser Glu Ala Tyr Gly Ile Lys Gly Ile Arg Ile Ser Ser Glu Ala 
        515                 520                 525             
Glu Ala Lys Glu Lys Leu Glu Glu Ala Leu Thr Ser Arg Glu Pro Val 
    530                 535                 540                 
Val Ile Asp Val Arg Val Ala Ser Glu Glu Lys Val Phe Pro Met Val 
545                 550                 555                 560 
Ala Pro Gly Lys Gly Leu His Glu Met Val Gly Val Lys Pro 
                565                 570                 

<210> 45
<211> 519
<212> DNA
<213> Bacillus subtilis

<220> 
<223> AHAS III, small subunit

<400> 45
ttgaaaagaa ttatcacatt gactgtggtg aaccgctccg gggtgttaaa ccggatcacc      60

ggtctattca caaaaaggca ttacaacatt gaaagcatta cagttggaca cacagaaaca     120

gccggcgttt ccagaatcac cttcgtcgtt catgttgaag gtgaaaatga tgttgaacag     180

ttaacgaaac agctcaacaa acagattgat gtgctgaaag tcacagacat cacaaatcaa     240

tcgattgtcc agagggagct ggccttaatc aaggttgtct ccgcaccttc aacaagaaca     300



gagattaatg gaatcataga accgtttaga gcctctgtcg ttgatgtcag cagagacagc     360

atcgttgttc aggtgacagg tgaatctaac aaaattgaag cgcttattga gttattaaaa     420

ccttatggca ttaaagaaat cgcgagaaca ggtacaacgg cttttgcgag gggaacccag     480

caaaaggcgt catccaataa aacaatatct attgtataa                            519

<210> 46
<211> 172
<212> PRT
<213> Bacillus subtilis

<220> 
<223> AHAS III, small subunit

<400> 46
Met Lys Arg Ile Ile Thr Leu Thr Val Val Asn Arg Ser Gly Val Leu 
1               5                   10                  15      
Asn Arg Ile Thr Gly Leu Phe Thr Lys Arg His Tyr Asn Ile Glu Ser 
            20                  25                  30          
Ile Thr Val Gly His Thr Glu Thr Ala Gly Val Ser Arg Ile Thr Phe 
        35                  40                  45              
Val Val His Val Glu Gly Glu Asn Asp Val Glu Gln Leu Thr Lys Gln 
    50                  55                  60                  
Leu Asn Lys Gln Ile Asp Val Leu Lys Val Thr Asp Ile Thr Asn Gln 
65                  70                  75                  80  
Ser Ile Val Gln Arg Glu Leu Ala Leu Ile Lys Val Val Ser Ala Pro 
                85                  90                  95      
Ser Thr Arg Thr Glu Ile Asn Gly Ile Ile Glu Pro Phe Arg Ala Ser 
            100                 105                 110         
Val Val Asp Val Ser Arg Asp Ser Ile Val Val Gln Val Thr Gly Glu 
        115                 120                 125             
Ser Asn Lys Ile Glu Ala Leu Ile Glu Leu Leu Lys Pro Tyr Gly Ile 
    130                 135                 140                 
Lys Glu Ile Ala Arg Thr Gly Thr Thr Ala Phe Ala Arg Gly Thr Gln 
145                 150                 155                 160 
Gln Lys Ala Ser Ser Asn Lys Thr Ile Ser Ile Val 
                165                 170         


