Sequence Listings

<110> CJ Cheilledang Corporation

<120> Microorganism producing O-acetyl homoserine and the method of

producing O-acetyl homoserine using the same

<130> OPA15136

<150> KR 10-2014-0076779

<151> 2014-06-23

<160> 71

<170> Kopatentin 2.0

<210> 1
<211> 427
<212> PRT

<213> Artificial Sequence

<220>

<223> GItA A145

<400> 1
Met Ala Asp Thr Lys Ala Lys Leu Thr Leu Asn Gly Asp Thr Ala Val

1 5 10 15



Glu Leu Asp Val Leu Lys Gly Thr Leu Gly GIn Asp Val lle Asp lle

20 25 30

Arg Thr Leu Gly Ser Lys Gly Val Phe Thr Phe Asp Pro Gly Phe Thr

35 40 45

Ser Thr Ala Ser Cys Glu Ser Lys lle Thr Phe lle Asp Gly Asp Glu

50 55 60

Gly lle Leu Leu His Arg Gly Phe Pro lle Asp GIn Leu Ala Thr Asp

65 70 75 80

Ser Asn Tyr Leu Glu Val Cys Tyr lle Leu Leu Asn Gly Glu Lys Pro

85 90 95

Thr GIn Glu GIn Tyr Asp Glu Phe Lys Thr Thr Val Thr Arg His Thr

100 105 110

Met lle His Glu GIn lle Thr Arg Leu Phe His Ala Phe Arg Arg Asp

115 120 125

Ser His Pro Met Ala Val Met Cys Gly lle Thr Gly Ala Leu Ala Ala

130 135 140

Phe Ala His Asp Ser Leu Asp Val Asn Asn Pro Arg His Arg Glu lle

145 150 155 160



Ala Ala Phe Arg Leu Leu Ser Lys Met Pro Thr Met Ala Ala Met Cys

165 170 175

Tyr Lys Tyr Ser lle Gly GIn Pro Phe Val Tyr Pro Arg Asn Asp Leu

180 185 190

Ser Tyr Ala Gly Asn Phe Leu Asn Met Met Phe Ser Thr Pro Cys Glu

195 200 205

Pro Tyr Glu Val Asn Pro lle Leu Glu Arg Ala Met Asp Arg lle Leu

210 215 220

Ile Leu His Ala Asp His Glu GIn Asn Ala Ser Thr Ser Thr Val Arg

225 230 235 240

Thr Ala Gly Ser Ser Gly Ala Asn Pro Phe Ala Cys lle Ala Ala Gly

245 250 255

Ile Ala Ser Leu Trp Gly Pro Ala His Gly Gly Ala Asn Glu Ala Ala

260 265 270

Leu Lys Met Leu Glu Glu lle Ser Ser Val Lys His lle Pro Glu Phe

275 280 285

Val Arg Arg Ala Lys Asp Lys Asn Asp Ser Phe Arg Leu Met Gly Phe

290 295 300



Gly His Arg Val Tyr Lys Asn Tyr Asp Pro Arg Ala Thr Val Met Arg

305 310 315 320

Glu Thr Cys His Glu Val Leu Lys Glu Leu Gly Thr Lys Asp Asp Leu

325 330 335

Leu Glu Val Ala Met Glu Leu Glu Asn lle Ala Leu Asn Asp Pro Tyr

340 345 350

Phe lle Glu Lys Lys Leu Tyr Pro Asn Val Asp Phe Tyr Ser Gly lle

355 360 365

Ile Leu Lys Ala Met Gly lle Pro Ser Ser Met Phe Thr Val lle Phe

370 375 380

Ala Met Ala Arg Thr Val Gly Trp lle Ala His Trp Ser Glu Met His

385 390 395 400

Ser Asp Gly Met Lys lle Ala Arg Pro Arg GIn Leu Tyr Thr Gly Tyr

405 410 415

Glu Lys Arg Asp Phe Lys Ser Asp lle Lys Arg

420 425

<210> 2



<211> 427
<212> PRT

<213> Artificial Sequence

<220>

<223> GItA A167

<400> 2
Met Ala Asp Thr Lys Ala Lys Leu Thr Leu Asn Gly Asp Thr Ala Val

1 5 10 15

Glu Leu Asp Val Leu Lys Gly Thr Leu Gly GIn Asp Val lle Asp lle

20 25 30

Arg Thr Leu Gly Ser Lys Gly Val Phe Thr Phe Asp Pro Gly Phe Thr

35 40 45

Ser Thr Ala Ser Cys Glu Ser Lys lle Thr Phe lle Asp Gly Asp Glu

50 55 60

Gly lle Leu Leu His Arg Gly Phe Pro lle Asp GIn Leu Ala Thr Asp

65 70 75 80

Ser Asn Tyr Leu Glu Val Cys Tyr lle Leu Leu Asn Gly Glu Lys Pro

85 90 95



Thr GIn Glu GIn Tyr Asp Glu Phe Lys Thr Thr Val Thr Arg His Thr

100 105 110

Met lle His Glu GIn lle Thr Arg Leu Phe His Ala Phe Arg Arg Asp

115 120 125

Ser His Pro Met Ala Val Met Cys Gly lle Thr Gly Ala Leu Ala Ala

130 135 140

Phe Tyr His Asp Ser Leu Asp Val Asn Asn Pro Arg His Arg Glu lle

145 150 155 160

Ala Ala Phe Arg Leu Leu Ser Ala Met Pro Thr Met Ala Ala Met Cys

165 170 175

Tyr Lys Tyr Ser lle Gly GIn Pro Phe Val Tyr Pro Arg Asn Asp Leu

180 185 190

Ser Tyr Ala Gly Asn Phe Leu Asn Met Met Phe Ser Thr Pro Cys Glu

195 200 205

Pro Tyr Glu Val Asn Pro lle Leu Glu Arg Ala Met Asp Arg lle Leu

210 215 220

Ile Leu His Ala Asp His Glu GIn Asn Ala Ser Thr Ser Thr Val Arg

225 230 235 240



Thr Ala Gly Ser Ser Gly Ala Asn Pro Phe Ala Cys lle Ala Ala Gly

245 250 255

Ile Ala Ser Leu Trp Gly Pro Ala His Gly Gly Ala Asn Glu Ala Ala

260 265 270

Leu Lys Met Leu Glu Glu lle Ser Ser Val Lys His lle Pro Glu Phe

275 280 285

Val Arg Arg Ala Lys Asp Lys Asn Asp Ser Phe Arg Leu Met Gly Phe

290 295 300

Gly His Arg Val Tyr Lys Asn Tyr Asp Pro Arg Ala Thr Val Met Arg

305 310 315 320

Glu Thr Cys His Glu Val Leu Lys Glu Leu Gly Thr Lys Asp Asp Leu

325 330 335

Leu Glu Val Ala Met Glu Leu Glu Asn lle Ala Leu Asn Asp Pro Tyr

340 345 350

Phe lle Glu Lys Lys Leu Tyr Pro Asn Val Asp Phe Tyr Ser Gly lle

355 360 365

Ile Leu Lys Ala Met Gly lle Pro Ser Ser Met Phe Thr Val lle Phe

370 375 380



Ala Met Ala Arg Thr Val Gly Trp lle Ala His Trp Ser Glu Met His

385 390 395 400

Ser Asp Gly Met Lys lle Ala Arg Pro Arg GIn Leu Tyr Thr Gly Tyr

405 410 415

Glu Lys Arg Asp Phe Lys Ser Asp lle Lys Arg

420 425

<210> 3
<211> 427
<212> PRT

<213> Artificial Sequence

<220>

<223> GIltA A204

<400> 3
Met Ala Asp Thr Lys Ala Lys Leu Thr Leu Asn Gly Asp Thr Ala Val

1 5 10 15

Glu Leu Asp Val Leu Lys Gly Thr Leu Gly GIn Asp Val lle Asp lle

20 25 30

Arg Thr Leu Gly Ser Lys Gly Val Phe Thr Phe Asp Pro Gly Phe Thr



35 40 45

Ser Thr Ala Ser Cys Glu Ser Lys lle Thr Phe lle Asp Gly Asp Glu

50 55 60

Gly lle Leu Leu His Arg Gly Phe Pro lle Asp GIn Leu Ala Thr Asp

65 70 75 80

Ser Asn Tyr Leu Glu Val Cys Tyr lle Leu Leu Asn Gly Glu Lys Pro

85 90 95

Thr GIn Glu GIn Tyr Asp Glu Phe Lys Thr Thr Val Thr Arg His Thr

100 105 110

Met lle His Glu GIn lle Thr Arg Leu Phe His Ala Phe Arg Arg Asp

115 120 125

Ser His Pro Met Ala Val Met Cys Gly lle Thr Gly Ala Leu Ala Ala

130 135 140

Phe Tyr His Asp Ser Leu Asp Val Asn Asn Pro Arg His Arg Glu lle

145 150 155 160

Ala Ala Phe Arg Leu Leu Ser Lys Met Pro Thr Met Ala Ala Met Cys

165 170 175

Tyr Lys Tyr Ser lle Gly GIn Pro Phe Val Tyr Pro Arg Asn Asp Leu



180 185 190

Ser Tyr Ala Gly Asn Phe Leu Asn Met Met Phe Ser Ala Pro Cys Glu

195 200 205

Pro Tyr Glu Val Asn Pro lle Leu Glu Arg Ala Met Asp Arg lle Leu

210 215 220

Ile Leu His Ala Asp His Glu GIn Asn Ala Ser Thr Ser Thr Val Arg

225 230 235 240

Thr Ala Gly Ser Ser Gly Ala Asn Pro Phe Ala Cys lle Ala Ala Gly

245 250 255

Ile Ala Ser Leu Trp Gly Pro Ala His Gly Gly Ala Asn Glu Ala Ala

260 265 270

Leu Lys Met Leu Glu Glu lle Ser Ser Val Lys His lle Pro Glu Phe

275 280 285

Val Arg Arg Ala Lys Asp Lys Asn Asp Ser Phe Arg Leu Met Gly Phe

290 295 300

Gly His Arg Val Tyr Lys Asn Tyr Asp Pro Arg Ala Thr Val Met Arg

305 310 315 320

Glu Thr Cys His Glu Val Leu Lys Glu Leu Gly Thr Lys Asp Asp Leu

10



325 330 335

Leu Glu Val Ala Met Glu Leu Glu Asn lle Ala Leu Asn Asp Pro Tyr

340 345 350

Phe lle Glu Lys Lys Leu Tyr Pro Asn Val Asp Phe Tyr Ser Gly lle

355 360 365

Ile Leu Lys Ala Met Gly lle Pro Ser Ser Met Phe Thr Val lle Phe

370 375 380

Ala Met Ala Arg Thr Val Gly Trp lle Ala His Trp Ser Glu Met His

385 390 395 400

Ser Asp Gly Met Lys lle Ala Arg Pro Arg GIn Leu Tyr Thr Gly Tyr

405 410 415

Glu Lys Arg Asp Phe Lys Ser Asp lle Lys Arg

420 425

<210> 4
<211> 427
<212> PRT

<213> Escherichia coli

<220>

11



<221> PEPTIDE
<222> (1)..(427)

<223> GItA

<400> 4
Met Ala Asp Thr Lys Ala Lys Leu Thr Leu Asn Gly Asp Thr Ala Val

1 5 10 15

Glu Leu Asp Val Leu Lys Gly Thr Leu Gly GIn Asp Val lle Asp lle

20 25 30

Arg Thr Leu Gly Ser Lys Gly Val Phe Thr Phe Asp Pro Gly Phe Thr

35 40 45

Ser Thr Ala Ser Cys Glu Ser Lys lle Thr Phe lle Asp Gly Asp Glu

50 55 60

Gly lle Leu Leu His Arg Gly Phe Pro lle Asp GIn Leu Ala Thr Asp

65 70 75 80

Ser Asn Tyr Leu Glu Val Cys Tyr lle Leu Leu Asn Gly Glu Lys Pro

85 90 95

Thr GIn Glu GIn Tyr Asp Glu Phe Lys Thr Thr Val Thr Arg His Thr

100 105 110

12



Met lle His Glu GIn lle Thr Arg Leu Phe His Ala Phe Arg Arg Asp

115 120 125

Ser His Pro Met Ala Val Met Cys Gly lle Thr Gly Ala Leu Ala Ala

130 135 140

Phe Tyr His Asp Ser Leu Asp Val Asn Asn Pro Arg His Arg Glu lle

145 150 155 160

Ala Ala Phe Arg Leu Leu Ser Lys Met Pro Thr Met Ala Ala Met Cys

165 170 175

Tyr Lys Tyr Ser lle Gly GIn Pro Phe Val Tyr Pro Arg Asn Asp Leu

180 185 190

Ser Tyr Ala Gly Asn Phe Leu Asn Met Met Phe Ser Thr Pro Cys Glu

195 200 205

Pro Tyr Glu Val Asn Pro lle Leu Glu Arg Ala Met Asp Arg lle Leu

210 215 220

Ile Leu His Ala Asp His Glu GIn Asn Ala Ser Thr Ser Thr Val Arg

225 230 235 240

Thr Ala Gly Ser Ser Gly Ala Asn Pro Phe Ala Cys lle Ala Ala Gly

245 250 255

13



Ile Ala Ser Leu Trp Gly Pro Ala His Gly Gly Ala Asn Glu Ala Ala

260 265 270

Leu Lys Met Leu Glu Glu lle Ser Ser Val Lys His lle Pro Glu Phe

275 280 285

Val Arg Arg Ala Lys Asp Lys Asn Asp Ser Phe Arg Leu Met Gly Phe

290 295 300

Gly His Arg Val Tyr Lys Asn Tyr Asp Pro Arg Ala Thr Val Met Arg

305 310 315 320

Glu Thr Cys His Glu Val Leu Lys Glu Leu Gly Thr Lys Asp Asp Leu

325 330 335

Leu Glu Val Ala Met Glu Leu Glu Asn lle Ala Leu Asn Asp Pro Tyr

340 345 350

Phe lle Glu Lys Lys Leu Tyr Pro Asn Val Asp Phe Tyr Ser Gly lle

355 360 365

Ile Leu Lys Ala Met Gly lle Pro Ser Ser Met Phe Thr Val lle Phe

370 375 380

Ala Met Ala Arg Thr Val Gly Trp lle Ala His Trp Ser Glu Met His

385 390 395 400

14



Ser Asp Gly Met Lys lle Ala Arg Pro Arg GIn Leu Tyr Thr Gly Tyr

405 410 415

Glu Lys Arg Asp Phe Lys Ser Asp lle Lys Arg

<210>

<211>

<212>

<213>

<220>

<223>

<400>

atggctgata caaaagcaaa actcaccctc aacggggata cagctgttga actggatgtg

ctgaaaggca cgctgggtca agatgttatt gatatccgta ctctcggttc aaaaggtgtg

420 425
5
1284
DNA
Artificial Sequence

GItA A145

ttcacctttg acccaggctt cacttcaacc gcatcctgeg aatctaaaat tacttttatt

gatggtgatg aaggtatttt gctgcaccge ggtttcccga tegatcaget ggegaccgat

tctaactacc tggaagtttg ttacatcctg ctgaatggtg aaaaaccgac tcaggaacag

15



tatgacgaat ttaaaactac ggtgacccgt cataccatga tccacgagca gattacccgt 360

ctgttccatg ctttccgtcg cgactcgeat ccaatggeag tcatgtgtgg tattaccggc 420

gegetggegg cgttegegea cgactegetg gatgttaaca atcctcgtea cegtgaaatt 480

geegegttee gectgetgte gaaaatgecg accatggecg cgatgtgtta caagtattcc 540

attggtcagc catttgttta cccgegeaac gatctctect acgecggtaa cttectgaat 600

atgatgttct ccacgccgtg cgaaccgtat gaagttaatc cgattctgga acgtgctatg 660

gaccgtattc tgatcctgea cgetgaccat gaacagaacg cctctaccte caccgtgegt 720

accgctggcet cttegggtge gaaccegttt gectgtatcg cageaggtat tgettcactg 780

tggggacctg cgcacggegg tgctaacgaa geggegetga aaatgetgga agaaatcage 840

tccgttaaac acattccgga atttgttcgt cgtgcgaaag acaaaaatga ttctttcege 900

ctgatgggct tcggtcaccg cgtgtacaaa aattacgacc cgegegecac cgtaatgegt 960

gaaacctgcc atgaagtgct gaaagagctg ggcacgaagg atgacctget ggaagtgget 1020

atggagctgg aaaacatcge getgaacgac ccgtacttta tcgagaagaa actgtacccg 1080

aacgtcgatt tctactctgg tatcatcctg aaagcgatgg gtattcegtce ttccatgttc 1140

16



accgtcattt tcgcaatggce acgtaccgtt ggctggateg cccactggag cgaaatgcac 1200

agtgacggta tgaagattgc ccgtcegegt cagetgtata caggatatga aaaacgcgac 1260

tttaaaagcg atatcaagceg ttaa 1284

<210> 6

<211> 1284

<212> DNA

<213> Artificial Sequence

<220>

<223> GItA A167

<400> 6

atggctgata caaaagcaaa actcaccctc aacggggata cagctgttga actggatgtg 60

ctgaaaggca cgctgggtca agatgttatt gatatccgta ctctcggttc aaaaggtgtg 120

ttcacctttg acccaggctt cacttcaacc gcatcctgeg aatctaaaat tacttttatt 180

gatggtgatg aaggtatttt gctgcaccge ggtttcccga tegatcaget ggegaccgat 240

tctaactacc tggaagtttg ttacatcctg ctgaatggtg aaaaaccgac tcaggaacag 300

17



tatgacgaat ttaaaactac ggtgacccgt cataccatga tccacgagca gattacccgt 360

ctgttccatg ctttccgtcg cgactcgeat ccaatggeag tcatgtgtgg tattaccggc 420

gegetggegg cgttctatca cgactcgetg gatgttaaca atcctcgtca ccgtgaaatt 480

geegegttee gectgetgte ggegatgeeg accatggecg cgatgtgtta caagtattec 540

attggtcagc catttgttta cccgegeaac gatctctect acgecggtaa cttectgaat 600

atgatgttct ccacgccgtg cgaaccgtat gaagttaatc cgattctgga acgtgctatg 660

gaccgtattc tgatcctgea cgetgaccat gaacagaacg cctctaccte caccgtgegt 720

accgctggcet cttcgggtge gaaccegttt gectgtatcg cageaggtat tgettcactg 780

tggggacctg cgcacggegg tgctaacgaa geggegetga aaatgetgga agaaatcage 840

tccgttaaac acattccgga atttgttcgt cgtgcgaaag acaaaaatga ttctttcege 900

ctgatgggct tcggtcaccg cgtgtacaaa aattacgacc cgegegecac cgtaatgegt 960

gaaacctgcc atgaagtgct gaaagagctg ggcacgaagg atgacctget ggaagtgget 1020

atggagctgg aaaacatcge getgaacgac ccgtacttta tcgagaagaa actgtacccg 1080

18



aacgtcgatt tctactctgg tatcatcctg aaagcgatgg gtattcegtce ttccatgttc 1140

accgtcattt tcgcaatggce acgtaccgtt ggctggateg cccactggag cgaaatgcac 1200

agtgacggta tgaagattgc ccgtcegegt cagetgtata caggatatga aaaacgcgac 1260

tttaaaagcg atatcaagceg ttaa 1284

<210> 7

<211> 1284

<212> DNA

<213> Artificial Sequence

<220>

<223> GItA A204

<400> 7

atggctgata caaaagcaaa actcaccctc aacggggata cagctgttga actggatgtg 60

ctgaaaggca cgctgggtca agatgttatt gatatccgta ctctcggttc aaaaggtgtg 120

ttcacctttg acccaggctt cacttcaacc gcatcctgeg aatctaaaat tacttttatt 180

gatggtgatg aaggtatttt gctgcaccge ggtttccega tegatcaget ggegaccgat 240

19



tctaactacc tggaagtttg ttacatcctg ctgaatggtg aaaaaccgac tcaggaacag 300

tatgacgaat ttaaaactac ggtgacccgt cataccatga tccacgagca gattacccgt 360

ctgttccatg ctttccgtcg cgactcgeat ccaatggeag tcatgtgtgg tattaccggc 420

gegetggegg cgttctatca cgactcgetg gatgttaaca atcctcgtca ccgtgaaatt 480

geegcegttee gectgetgte gaaaatgecg accatggecg cgatgtgtta caagtattcc 540

attggtcagc catttgttta cccgegeaac gatctctect acgecggtaa cttectgaat 600

atgatgttct ccgegeegtg cgaaccgtat gaagttaatc cgattctgga acgtgctatg 660

gaccgtattc tgatcctgea cgetgaccat gaacagaacg cctctaccte caccgtgegt 720

accgctggcet cttegggtge gaaccegttt gectgtatcg cageaggtat tgettcactg 780

tggggacctg cgcacggegg tgctaacgaa geggegetga aaatgetgga agaaatcage 840

tccgttaaac acattccgga atttgttcgt cgtgcgaaag acaaaaatga ttctttcege 900

ctgatgggct tcggtcaccg cgtgtacaaa aattacgacc cgegegecac cgtaatgegt 960

gaaacctgcc atgaagtgct gaaagagctg ggcacgaagg atgacctget ggaagtgget 1020

atggagctgg aaaacatcgc getgaacgac ccgtacttta tcgagaagaa actgtacccg 1080

20



aacgtcgatt tctactctgg tatcatcctg aaagcgatgg gtattcegtce ttccatgttc 1140

accgtcattt tcgcaatggce acgtaccgtt ggctggateg cccactggag cgaaatgcac 1200

agtgacggta tgaagattgc ccgtccgegt cagetgtata caggatatga aaaacgcgac 1260

tttaaaagcg atatcaagceg ttaa 1284

<210> 8

<211> 1284

<212> DNA

<213> Escherichia coli

<220>

<221> gene

<222> (1)..(1284)

<223> GItA

<400> 8

atggctgata caaaagcaaa actcaccctc aacggggata cagctgttga actggatgtg 60

ctgaaaggca cgctgggtca agatgttatt gatatccgta ctctcggttc aaaaggtgtg 120

ttcacctttg acccaggctt cacttcaacc gcatcctgeg aatctaaaat tacttttatt 180

21



gatggtgatg aaggtatttt gctgcaccge ggtttcccga tegatcaget ggegaccgat 240

tctaactacc tggaagtttg ttacatcctg ctgaatggtg aaaaaccgac tcaggaacag 300

tatgacgaat ttaaaactac ggtgacccgt cataccatga tccacgagca gattacccgt 360

ctgttccatg ctttccgteg cgactcgeat ccaatggeag tcatgtgtgg tattaccggc 420

gegetggegg cgttctatca cgactcgetg gatgttaaca atcctcgtca ccgtgaaatt 480

geegcegttee gectgetgte gaaaatgecg accatggecg cgatgtgtta caagtattcc 540

attggtcagc catttgttta cccgegeaac gatctctect acgecggtaa cttectgaat 600

atgatgttct ccacgccgtg cgaaccgtat gaagttaatc cgattctgga acgtgctatg 660

gaccgtattc tgatcctgca cgetgaccat gaacagaacg cctctaccte caccgtgegt 720

accgctggcet cttegggtge gaaccegttt gectgtatcg cageaggtat tgettcactg 780

tggggacctg cgcacggegg tgctaacgaa geggegetga aaatgetgga agaaatcage 840

tccgttaaac acattccgga atttgttcgt cgtgcgaaag acaaaaatga ttctttcege 900

ctgatgggct tcggtcaccg cgtgtacaaa aattacgacc cgegegecac cgtaatgegt 960

22



gaaacctgcc atgaagtgct gaaagagctg ggcacgaagg atgacctget ggaagtgget 1020

atggagctgg aaaacatcge getgaacgac ccgtacttta tcgagaagaa actgtacccg 1080

aacgtcgatt tctactctgg tatcatcctg aaagcgatgg gtattccgtc ttccatgttc 1140

accgtcattt tcgcaatggce acgtaccgtt ggctggateg cccactggag cgaaatgcac 1200

agtgacggta tgaagattgc ccgtccgegt cagetgtata caggatatga aaaacgcgac 1260

tttaaaagcg atatcaagceg ttaa 1284

<210> 9

<211> 386

<212> PRT

<213> Escherichia coli

<220>

<221> PEPTIDE

<222> (1)..(386)

<223> metB

<400> 9
Met Thr Arg Lys GIn Ala Thr lle Ala Val Arg Ser Gly Leu Asn Asp

1 5 10 15

23



Asp Glu GIn Tyr Gly Cys Val Val Pro Pro lle His Leu Ser Ser Thr

20 25 30

Tyr Asn Phe Thr Gly Phe Asn Glu Pro Arg Ala His Asp Tyr Ser Arg

35 40 45

Arg Gly Asn Pro Thr Arg Asp Val Val GIn Arg Ala Leu Ala Glu Leu

50 55 60

Glu Gly Gly Ala Gly Ala Val Leu Thr Asn Thr Gly Met Ser Ala lle

65 70 75 80

His Leu Val Thr Thr Val Phe Leu Lys Pro Gly Asp Leu Leu Val Ala

85 90 95

Pro His Asp Cys Tyr Gly Gly Ser Tyr Arg Leu Phe Asp Ser Leu Ala

100 105 110

Lys Arg Gly Cys Tyr Arg Val Leu Phe Val Asp GIn Gly Asp Glu GIn

115 120 125

Ala Leu Arg Ala Ala Leu Ala Glu Lys Pro Lys Leu Val Leu Val Glu

130 135 140

Ser Pro Ser Asn Pro Leu Leu Arg Val Val Asp lle Ala Lys lle Cys

145 150 155 160

24



His Leu Ala Arg Glu Val Gly Ala Val Ser Val Val Asp Asn Thr Phe

165 170 175

Leu Ser Pro Ala Leu GIn Asn Pro Leu Ala Leu Gly Ala Asp Leu Val

180 185 190

Leu His Ser Cys Thr Lys Tyr Leu Asn Gly His Ser Asp Val Val Ala

195 200 205

Gly Val Val lle Ala Lys Asp Pro Asp Val Val Thr Glu Leu Ala Trp

210 215 220

Trp Ala Asn Asn lle Gly Val Thr Gly Gly Ala Phe Asp Ser Tyr Leu

225 230 235 240

Leu Leu Arg Gly Leu Arg Thr Leu Val Pro Arg Met Glu Leu Ala GIn

245 250 255

Arg Asn Ala GIn Ala lle Val Lys Tyr Leu GIn Thr GIn Pro Leu Val

260 265 270

Lys Lys Leu Tyr His Pro Ser Leu Pro Glu Asn GIn Gly His Glu lle

275 280 285

Ala Ala Arg GIn GIn Lys Gly Phe Gly Ala Met Leu Ser Phe Glu Leu

290 295 300

25



Asp Gly Asp Glu GIn Thr Leu Arg Arg Phe Leu Gly Gly Leu Ser Leu

305 310 315 320

Phe Thr Leu Ala Glu Ser Leu Gly Gly Val Glu Ser Leu lle Ser His

325 330 335

Ala Ala Thr Met Thr His Ala Gly Met Ala Pro Glu Ala Arg Ala Ala

340 345 350

Ala Gly lle Ser Glu Thr Leu Leu Arg lle Ser Thr Gly lle Glu Asp

355 360 365

Gly Glu Asp Leu lle Ala Asp Leu Glu Asn Gly Phe Arg Ala Ala Asn

370 375 380

Lys Gly

385

<210> 10
<211> 1161
<212> DNA

<213> Escherichia coli

<220>

<221> gene

26



<222> (1)..(1161)

<223> metB

<400> 10

atgacgcgta aacaggccac catcgcagtg cgtagegggt taaatgacga cgaacagtat 60

ggttgcgttg tcccaccgat ccatctttee agcacctata actttaccgg atttaatgaa 120

ccgegegege atgattactc gegtegegge aacccaacge gegatgtggt tcagegtgeg 180

ctggcagaac tggaaggtgg tgctggtgca gtacttacta ataccggeat gtccgegatt 240

cacctggtaa cgaccgtctt tttgaaacct ggcgatctgce tggttgegee geacgactge 300

tacggcggta getatcgect gttcgacagt ctggegaaac geggttgceta tegegtgttg 360

tttgttgatc aaggcgatga acaggcatta cgggcagcege tggcagaaaa acccaaactg 420

gtactggtag aaagcccaag taatccattg ttacgegtcg tggatattge gaaaatctge 480

catctggcaa gggaagtcgg ggcggtgage gtggtggata acaccttctt aagcccggea 540

ttacaaaatc cgctggcatt aggtgccgat ctggtgttge attcatgcac gaaatatctg 600

aacggtcact cagacgtagt ggccggegtg gtgattgeta aagacccgga cgttgtcact 660

27



gaactggcct ggtgggcaaa caatattggce gtgacgggceg gegegtttga cagetatctg 720

ctgctacgtg ggttgegaac getggtgecg cgtatggage tggegeageg caacgegeag 780

gcgattgtga aatacctgea aacccagcecg ttggtgaaaa aactgtatca ccegtegttg 840

ccggaaaatc aggggcatga aattgccgeg cgecagcaaa aaggetttgg cgeaatgttg 900

agttttgaac tggatggcga tgagcagacg ctgegtegtt tcctgggegg getgtegttg 960

tttacgctgg cggaatcatt agggggagtg gaaagtttaa tctctcacge cgcaaccatg 1020

acacatgcag gcatggcacc agaagcgegt getgecgecg ggatctccga gacgetgetg 1080

cgtatctcca ccggtattga agatggcgaa gatttaattg ccgacctgga aaatggettc 1140

cgggctgcaa acaaggggta a 1161

<210> 11

<211> 310

<212> PRT

<213> Escherichia coli

<220>

<221> PEPTIDE

<222> (1)..(310)

28



<223> thrB

<400> 11
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 lle

50 55 60

Val Tyr GIn Cys Trp Glu Arg Phe Cys GIn Glu Leu Gly Lys GIn lle

65 70 75 80

Pro Val Ala Met Thr Leu Glu Lys Asn Met Pro lle 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
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Glu Leu Glu Gly Arg lle Ser Gly Ser lle His Tyr Asp Asn Val Ala

130 135 140

Pro Cys Phe Leu Gly Gly Met GIn Leu Met lle Glu Glu Asn Asp lle

145 150 155 160

Ile Ser GIn GIn Val Pro Gly Phe Asp Glu Trp Leu Trp Val Leu Ala

165 170 175

Tyr Pro Gly lle Lys Val Ser Thr Ala Glu Ala Arg Ala lle Leu Pro

180 185 190

Ala GIn Tyr Arg Arg GIn Asp Cys lle Ala His Gly Arg His Leu Ala

195 200 205

Gly Phe lle His Ala Cys Tyr Ser Arg GIn Pro Glu Leu Ala Ala Lys

210 215 220

Leu Met Lys Asp Val lle Ala Glu Pro Tyr Arg Glu Arg Leu Leu Pro

225 230 235 240

Gly Phe Arg GIn Ala Arg GIn Ala Val Ala Glu lle Gly Ala Val Ala

245 250 255

Ser Gly lle Ser Gly Ser Gly Pro Thr Leu Phe Ala Leu Cys Asp Lys

260 265 270
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Pro Glu Thr Ala GIn Arg Val Ala Asp Trp Leu Gly Lys Asn Tyr Leu

275 280 285

GIn Asn GIn Glu Gly Phe Val His lle Cys Arg Leu Asp Thr Ala Gly

290 295 300

Ala Arg Val Leu Glu Asn

305 310

<210> 12
<211> 933
<212> DNA

<213> Escherichia coli

<220>

<221> gene

<222> (1)..(933)

<223> thrB

<400> 12

atggttaaag tttatgcccc ggcttccagt gecaatatga gegtegggtt tgatgtgcete 60

ggggcggcgg tgacacctgt tgatggtgea ttgetcggag atgtagtcac ggttgaggceg 120
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gcagagacat tcagtctcaa caacctcgga cgctttgecg ataagctgec gtcagaacca 180

cgggaaaata tcgtttatca gtgctgggag cgtttttgee aggaactggg taagcaaatt 240

ccagtggcga tgaccctgga aaagaatatg ccgatcggtt cgggcttagg ctecagtgec 300

tgttcggtgg tcgeggeget gatggegatg aatgaacact gecggeaagec gettaatgac 360

actcgtttgc tggctttgat gggcgagcetg gaaggccgta tctccggeag cattcattac 420

gacaacgtgg caccgtgttt tctcggtggt atgcagttga tgatcgaaga aaacgacatc 480

atcagccagc aagtgccagg gtttgatgag tggcetgtggg tgctggegta tecggggatt 540

aaagtctcga cggcagaagc cagggctatt ttaccggegce agtatcgeeg ccaggattge 600

attgcgcacg ggcgacatct ggcaggcette attcacgect getattcecg tcagectgag 660

cttgccgega agctgatgaa agatgttatc getgaaccct accgtgaacg gttactgeca 720

ggcttcecgge aggegeggca ggeggtegeg gaaatcggeg cggtagegag cggtatctec 780

ggctceggee cgaccttgtt cgetetgtgt gacaagecgg aaaccgecca gegegttgec 840

gactggttgg gtaagaacta cctgcaaaat caggaaggtt ttgttcatat ttgccggctg 900

gatacggcgg gcgcacgagt actggaaaac taa 933
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<210> 13
<211> 379
<212> PRT

<213> Leptospira meyeri

<220>
<221> PEPTIDE
<222> (1)..(379)

<223> homoserine O-acetyltransferase

<400> 13
Met Pro Thr Ser Glu GIn Asn Glu Phe Ser His Gly Ser Val Gly Val

1 5 10 15

Val Tyr Thr GIn Ser lle Arg Phe Glu Ser Leu Thr Leu Glu Gly Gly

20 25 30

Glu Thr lle Thr Pro Leu Glu lle Ala Tyr Glu Thr Tyr Gly Thr Leu

35 40 45

Asn Glu Lys Lys Asp Asn Ala lle Leu Val Cys His Ala Leu Ser Gly

50 55 60

Asp Ala His Ala Ala Gly Phe His Glu Gly Asp Lys Arg Pro Gly Trp
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65 70 75 80

Trp Asp Tyr Tyr lle Gly Pro Gly Lys Ser Phe Asp Thr Asn Arg Tyr

85 90 95

Phe lle lle Ser Ser Asn Val lle Gly Gly Cys Lys Gly Ser Ser Gly

100 105 110

Pro Leu Thr lle Asn Gly Lys Asn Gly Lys Pro Phe GIn Ser Thr Phe

115 120 125

Pro Phe Val Ser lle Gly Asp Met Val Asn Ala GIn Glu Lys Leu lle

130 135 140

Ser His Phe Gly lle His Lys Leu Phe Ala Val Ala Gly Gly Ser Met

145 150 155 160

Gly Gly Met GIn Ala Leu GIn Trp Ser Val Ala Tyr Pro Asp Arg Leu

165 170 175

Lys Asn Cys lle Val Met Ala Ser Ser Ser Glu His Ser Ala GIn GIn

180 185 190

Ile Ala Phe Asn Glu Val Gly Arg GIn Ala lle Leu Ser Asp Pro Asn

195 200 205

Trp Asn GIn Gly Leu Tyr Thr GIn Glu Asn Arg Pro Ser Lys Gly Leu
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210 215 220

Ala Leu Ala Arg Met Met Gly His lle Thr Tyr Leu Ser Asp Glu Met

225 230 235 240

Met Arg Glu Lys Phe Gly Arg Lys Pro Pro Lys Gly Asn lle GIn Ser

245 250 255

Thr Asp Phe Ala Val Gly Ser Tyr Leu lle Tyr GIn Gly Glu Ser Phe

260 265 270

Val Asp Arg Phe Asp Ala Asn Ser Tyr lle Tyr Val Thr Lys Ala Leu

275 280 285

Asp His Phe Ser Leu Gly Thr Gly Lys Glu Leu Thr Lys Val Leu Ala

290 295 300

Lys Val Arg Cys Arg Phe Leu Val Val Ala Tyr Thr Ser Asp Trp Leu

305 310 315 320

Tyr Pro Pro Tyr Gln Ser Glu Glu lle Val Lys Ser Leu Glu Val Asn

325 330 335

Ala Val Pro Val Ser Phe Val Glu Leu Asn Asn Pro Ala Gly Arg His

340 345 350

Asp Ser Phe Leu Leu Pro Ser Glu GIn GIn Asp Ser lle Leu Arg Asp

35



355 360 365

Phe Leu Ser Ser Thr Asp Glu Gly Val Phe Leu

370 375

<210> 14
<211> 379
<212> PRT

<213> Corynebacterium glutamicum

<220>
<221> PEPTIDE
<222> (1)..(379)

<223> homoserine O-acetyltransferase

<400> 14
Met Pro Thr Leu Ala Pro Ser Gly GIn Leu Glu lle GIn Ala lle Gly

1 5 10 15

Asp Val Ser Thr Glu Ala Gly Ala lle lle Thr Asn Ala Glu lle Ala

20 25 30

Tyr His Arg Trp Gly Glu Tyr Arg Val Asp Lys Glu Gly Arg Ser Asn

35 40 45

36



Val Val Leu lle Glu His Ala Leu Thr Gly Asp Ser Asn Ala Ala Asp

50 55 60

Trp Trp Ala Asp Leu Leu Gly Pro Gly Lys Ala lle Asn Thr Asp lle

65 70 75 80

Tyr Cys Val lle Cys Thr Asn Val lle Gly Gly Cys Asn Gly Ser Thr

85 90 95

Gly Pro Gly Ser Met His Pro Asp Gly Asn Phe Trp Gly Asn Arg Phe

100 105 110

Pro Ala Thr Ser lle Arg Asp GIn Val Asn Ala Glu Lys GIn Phe Leu

115 120 125

Asp Ala Leu Gly lle Thr Thr Val Ala Ala Val Val Leu Leu Gly Gly

130 135 140

Ser Met Gly Gly Ala Arg Thr Leu Glu Trp Ala Ala Met Tyr Pro Glu

145 150 155 160

Thr Val Gly Ala Ala Ala Val Leu Ala Val Ser Ala Arg Ala Ser Ala

165 170 175

Trp GIn lle Gly lle GIn Ser Ala GIn lle Lys Ala lle Glu Asn Asp

180 185 190
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His His Trp His Glu Gly Asn Tyr Tyr Glu Ser Gly Cys Asn Pro Ala

195 200 205

Thr Gly Leu Gly Ala Ala Arg Arg lle Ala His Leu Thr Tyr Arg Gly

210 215 220

Glu Leu Glu lle Asp Glu Arg Phe Gly Thr Lys Ala GIn Lys Asn Glu

225 230 235 240

Asn Pro Leu Gly Pro Tyr Arg Lys Pro Asp GIn Arg Phe Ala Val Glu

245 250 255

Ser Tyr Leu Asp Tyr GIn Ala Asp Lys Leu Val GIn Arg Phe Asp Ala

260 265 270

Gly Ser Tyr Val Leu Leu Thr Asp Ala Leu Asn Arg His Asp lle Gly

275 280 285

Arg Asp Arg Gly Gly Leu Asn Lys Ala Leu Glu Ser lle Lys Val Pro

290 295 300

Val Leu Val Ala Gly Val Asp Thr Asp lle Leu Tyr Pro Tyr His GIn

305 310 315 320

GIn Glu His Leu Ser Arg Asn Leu Gly Asn Leu Leu Ala Met Ala Lys

325 330 335
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Ile Val Ser Pro Val Gly His Asp Ala Phe Leu Thr Glu Ser Arg GIn

340 345 350

Met Asp Arg lle Val Arg Asn Phe Phe Ser Leu lle Ser Pro Asp Glu

355 360 365

Asp Asn Pro Ser Thr Tyr lle Glu Phe Tyr lle

370 375

<210> 15
<211> 334
<212> PRT

<213> Deinococcus radiodurans

<220>
<221> PEPTIDE
<222> (1)..(334)

<223> homoserine O-acetyltransferase

<400> 15
Met Thr Ala Val Leu Ala Gly His Ala Ser Ala Leu Leu Leu Thr Glu

1 5 10 15

Glu Pro Asp Cys Ser Gly Pro GIn Thr Val Val Leu Phe Arg Arg Glu

20 25 30
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Pro Leu Leu Leu Asp Cys Gly Arg Ala Leu Ser Asp Val Arg Val Ala

35 40 45

Phe His Thr Tyr Gly Thr Pro Arg Ala Asp Ala Thr Leu Val Leu His

50 55 60

Ala Leu Thr Gly Asp Ser Ala Val His Glu Trp Trp Pro Asp Phe Leu

65 70 75 80

Gly Ala Gly Arg Pro Leu Asp Pro Ala Asp Asp Tyr Val Val Cys Ala

85 90 95

Asn Val Leu Gly Gly Cys Ala Gly Thr Thr Ser Ala Ala Glu Leu Ala

100 105 110

Ala Thr Cys Ser Gly Pro Val Pro Leu Ser Leu Arg Asp Met Ala Arg

115 120 125

Val Gly Arg Ala Leu Leu Asp Ser Leu Gly Val Arg Arg Val Arg Val

130 135 140

Ile Gly Ala Ser Met Gly Gly Met Leu Ala Tyr Ala Trp Leu Leu Glu

145 150 155 160

Cys Pro Asp Leu Val Glu Lys Ala Val lle lle Gly Ala Pro Ala Arg

165 170 175
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His Ser Pro Trp Ala lle Gly Leu Asn Thr Ala Ala Arg Ser Ala lle

180 185 190

Ala Leu Ala Pro Gly Gly Glu Gly Leu Lys Val Ala Arg GIn lle Ala

195 200 205

Met Leu Ser Tyr Arg Ser Pro Glu Ser Leu Ser Arg Thr GIn Ala Gly

210 215 220

GIn Arg Val Pro Gly Val Pro Ala Val Thr Ser Tyr Leu His Tyr GlIn

225 230 235 240

Gly Glu Lys Leu Ala Ala Arg Phe Asp Glu GIn Thr Tyr Cys Ala Leu

245 250 255

Thr Trp Ala Met Asp Ala Phe GIn Pro Ser Ser Ala Asp Leu Lys Ala

260 265 270

Val Arg Ala Pro Val Leu Val Val Gly lle Ser Ser Asp Leu Leu Tyr

275 280 285

Pro Ala Ala Glu Val Arg Ala Cys Ala Ala Glu Leu Pro His Ala Asp

290 295 300

Tyr Trp Glu Leu Gly Ser lle His Gly His Asp Ala Phe Leu Met Asp

305 310 315 320
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Pro GIn Asp Leu Pro Glu Arg Val Gly Ala Phe Leu Arg Ser

325 330

<210> 16
<211> 309
<212> PRT

<213> Escherichia coli

<220>
<221> PEPTIDE
<222> (1)..(309)

<223> homoserine O-succinyl transferase

<400> 16
Met Pro lle Arg Val Pro Asp Glu Leu Pro Ala Val Asn Phe Leu Arg

1 5 10 15

Glu Glu Asn Val Phe Val Met Thr Thr Ser Arg Ala Ser Gly GIn Glu

20 25 30

Ile Arg Pro Leu Lys Val Leu lle Leu Asn Leu Met Pro Lys Lys lle

35 40 45

Glu Thr Glu Asn GIn Phe Leu Arg Leu Leu Ser Asn Ser Pro Leu GIn
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50 55 60

Val Asp lle GIn Leu Leu Arg lle Asp Ser Arg Glu Ser Arg Asn Thr

65 70 75 80

Pro Ala Glu His Leu Asn Asn Phe Tyr Cys Asn Phe Glu Asp lle GIn

85 90 95

Asp GIn Asn Phe Asp Gly Leu lle Val Thr Gly Ala Pro Leu Gly Leu

100 105 110

Val Glu Phe Asn Asp Val Ala Tyr Trp Pro GIn lle Lys GIn Val Leu

115 120 125

Glu Trp Ser Lys Asp His Val Thr Ser Thr Leu Phe Val Cys Trp Ala

130 135 140

Val GIn Ala Ala Leu Asn lle Leu Tyr Gly lle Pro Lys GIn Thr Arg

145 150 155 160

Thr Glu Lys Leu Ser Gly Val Tyr Glu His His Ile Leu His Pro His

165 170 175

Ala Leu Leu Thr Arg Gly Phe Asp Asp Ser Phe Leu Ala Pro His Ser

180 185 190

Arg Tyr Ala Asp Phe Pro Ala Ala Leu lle Arg Asp Tyr Thr Asp Leu
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195 200 205

Glu lle Leu Ala Glu Thr Glu Glu Gly Asp Ala Tyr Leu Phe Ala Ser

210 215 220

Lys Asp Lys Arg lle Ala Phe Val Thr Gly His Pro Glu Tyr Asp Ala

225 230 235 240

GIn Thr Leu Ala GIn Glu Phe Phe Arg Asp Val Glu Ala Gly Leu Asp

245 250 255

Pro Asp Val Pro Tyr Asn Tyr Phe Pro His Asn Asp Pro GIn Asn Thr

260 265 270

Pro Arg Ala Ser Trp Arg Ser His Gly Asn Leu Leu Phe Thr Asn Trp

275 280 285

Leu Asn Tyr Tyr Val Tyr Gin lle Thr Pro Tyr Asp Leu Arg His Met

290 295 300

Asn Pro Thr Leu Asp

305

<210> 17
<211> 309

<212> PRT
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<213> Artificial Sequence

<220>

<223> Variant polypeptide having homoserine O-acetyl transferase

activity, metA EL

<400> 17
Met Pro lle Arg Val Pro Asp Glu Leu Pro Ala Val Asn Phe Leu Arg

1 5 10 15

Glu Glu Asn Val Phe Val Met Thr Thr Ser Arg Ala Ser Gly GIn Glu

20 25 30

Ile Arg Pro Leu Lys Val Leu lle Leu Asn Leu Met Pro Lys Lys lle

35 40 45

Glu Thr Glu Asn GIn Phe Leu Arg Leu Leu Ser Asn Ser Pro Leu GIn

50 55 60

Val Asp lle GIn Leu Leu Arg lle Asp Ser Arg Glu Ser Arg Asn Thr

65 70 75 80

Pro Ala Glu His Leu Asn Asn Phe Tyr Cys Asn Phe Glu Asp lle GIn

85 90 95

Asp GIn Asn Phe Asp Gly Leu lle Val Thr Gly Ala Pro Leu Glu Leu
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100 105 110

Val Glu Phe Asn Asp Val Ala Tyr Trp Pro GIn lle Lys GIn Val Leu

115 120 125

Glu Trp Ser Lys Asp His Val Thr Ser Thr Leu Phe Val Cys Trp Ala

130 135 140

Val GIn Ala Ala Leu Asn lle Leu Tyr Gly lle Pro Lys GIn Thr Arg

145 150 155 160

Thr Glu Lys Leu Ser Gly Val Tyr Glu His His Ile Leu His Pro His

165 170 175

Ala Leu Leu Thr Arg Gly Phe Asp Asp Ser Phe Leu Ala Pro His Ser

180 185 190

Arg Tyr Ala Asp Phe Pro Ala Ala Leu lle Arg Asp Tyr Thr Asp Leu

195 200 205

Glu lle Leu Ala Glu Thr Glu Glu Gly Asp Ala Tyr Leu Phe Ala Ser

210 215 220

Lys Asp Lys Arg lle Ala Phe Val Thr Gly His Pro Glu Tyr Asp Ala

225 230 235 240

GIn Thr Leu Ala GIn Glu Phe Phe Arg Asp Val Glu Ala Gly Leu Asp

46



245 250 255

Pro Asp Val Pro Tyr Asn Tyr Phe Pro His Asn Asp Pro GIn Asn Thr

260 265 270

Pro Arg Ala Ser Trp Arg Ser His Gly Asn Leu Leu Phe Thr Asn Trp

275 280 285

Leu Asn Tyr Tyr Val Tyr Gin lle Thr Pro Tyr Asp Leu Arg His Met

290 295 300

Asn Pro Thr Leu Asp

305

<210> 18
<211> 309
<212> PRT

<213> Artificial Sequence

<220>

<223> Variant polypeptide having homoserine O-acetyl transferase

activity, metA ET

<400> 18

Met Pro lle Arg Val Pro Asp Glu Leu Pro Ala Val Asn Phe Leu Arg

47



Glu Glu Asn Val Phe Val Met Thr Thr Ser Arg Ala Ser Gly GIn Glu

20 25 30

Ile Arg Pro Leu Lys Val Leu lle Leu Asn Leu Met Pro Lys Lys lle

35 40 45

Glu Thr Glu Asn GIn Phe Leu Arg Leu Leu Ser Asn Ser Pro Leu GIn

50 55 60

Val Asp lle GIn Leu Leu Arg lle Asp Ser Arg Glu Ser Arg Asn Thr

65 70 75 80

Pro Ala Glu His Leu Asn Asn Phe Tyr Cys Asn Phe Glu Asp lle GIn

85 90 95

Asp GIn Asn Phe Asp Gly Leu lle Val Thr Gly Ala Pro Leu Glu Thr

100 105 110

Val Glu Phe Asn Asp Val Ala Tyr Trp Pro GIn lle Lys GIn Val Leu

115 120 125

Glu Trp Ser Lys Asp His Val Thr Ser Thr Leu Phe Val Cys Trp Ala

130 135 140

Val GIn Ala Ala Leu Asn lle Leu Tyr Gly lle Pro Lys GIn Thr Arg

48



145 150 155 160

Thr Glu Lys Leu Ser Gly Val Tyr Glu His His Ile Leu His Pro His

165 170 175

Ala Leu Leu Thr Arg Gly Phe Asp Asp Ser Phe Leu Ala Pro His Ser

180 185 190

Arg Tyr Ala Asp Phe Pro Ala Ala Leu lle Arg Asp Tyr Thr Asp Leu

195 200 205

Glu lle Leu Ala Glu Thr Glu Glu Gly Asp Ala Tyr Leu Phe Ala Ser

210 215 220

Lys Asp Lys Arg lle Ala Phe Val Thr Gly His Pro Glu Tyr Asp Ala

225 230 235 240

GIn Thr Leu Ala GIn Glu Phe Phe Arg Asp Val Glu Ala Gly Leu Asp

245 250 255

Pro Asp Val Pro Tyr Asn Tyr Phe Pro His Asn Asp Pro GIn Asn Thr

260 265 270

Pro Arg Ala Ser Trp Arg Ser His Gly Asn Leu Leu Phe Thr Asn Trp

275 280 285

Leu Asn Tyr Tyr Val Tyr Gin lle Thr Pro Tyr Asp Leu Arg His Met

49



290 295 300

Asn Pro Thr Leu Asp

305

<210> 19
<211> 309
<212> PRT

<213> Artificial Sequence

<220>

<223> Variant polypeptide having homoserine O-acetyl transferase

activity, metA EH

<400> 19
Met Pro lle Arg Val Pro Asp Glu Leu Pro Ala Val Asn Phe Leu Arg

1 5 10 15

Glu Glu Asn Val Phe Val Met Thr Thr Ser Arg Ala Ser Gly GIn Glu

20 25 30

Ile Arg Pro Leu Lys Val Leu lle Leu Asn Leu Met Pro Lys Lys lle

35 40 45

Glu Thr Glu Asn GIn Phe Leu Arg Leu Leu Ser Asn Ser Pro Leu GIn

50



50 55 60

Val Asp lle GIn Leu Leu Arg lle Asp Ser Arg Glu Ser Arg Asn Thr

65 70 75 80

Pro Ala Glu His Leu Asn Asn Phe Tyr Cys Asn Phe Glu Asp lle GIn

85 90 95

Asp GIn Asn Phe Asp Gly Leu lle Val Thr Gly Ala Pro Leu Glu His

100 105 110

Val Glu Phe Asn Asp Val Ala Tyr Trp Pro GIn lle Lys GIn Val Leu

115 120 125

Glu Trp Ser Lys Asp His Val Thr Ser Thr Leu Phe Val Cys Trp Ala

130 135 140

Val GIn Ala Ala Leu Asn lle Leu Tyr Gly lle Pro Lys GIn Thr Arg

145 150 155 160

Thr Glu Lys Leu Ser Gly Val Tyr Glu His His Ile Leu His Pro His

165 170 175

Ala Leu Leu Thr Arg Gly Phe Asp Asp Ser Phe Leu Ala Pro His Ser

180 185 190

Arg Tyr Ala Asp Phe Pro Ala Ala Leu lle Arg Asp Tyr Thr Asp Leu

51



195 200 205

Glu lle Leu Ala Glu Thr Glu Glu Gly Asp Ala Tyr Leu Phe Ala Ser

210 215 220

Lys Asp Lys Arg lle Ala Phe Val Thr Gly His Pro Glu Tyr Asp Ala

225 230 235 240

GIn Thr Leu Ala GIn Glu Phe Phe Arg Asp Val Glu Ala Gly Leu Asp

245 250 255

Pro Asp Val Pro Tyr Asn Tyr Phe Pro His Asn Asp Pro GIn Asn Thr

260 265 270

Pro Arg Ala Ser Trp Arg Ser His Gly Asn Leu Leu Phe Thr Asn Trp

275 280 285

Leu Asn Tyr Tyr Val Tyr Gin lle Thr Pro Tyr Asp Leu Arg His Met

290 295 300

Asn Pro Thr Leu Asp

305

<210> 20
<211> 883

<212> PRT

52



<213> Escherichia coli

<220>
<221> PEPTIDE
<222> (1)..(883)

<223> phosphoenolpyruvate carboxylase

<400> 20
Met Asn Glu GIn Tyr Ser Ala Leu Arg Ser Asn Val Ser Met Leu Gly

1 5 10 15

Lys Val Leu Gly Glu Thr lle Lys Asp Ala Leu Gly Glu His lle Leu

20 25 30

Glu Arg Val Glu Thr lle Arg Lys Leu Ser Lys Ser Ser Arg Ala Gly

35 40 45

Asn Asp Ala Asn Arg GIn Glu Leu Leu Thr Thr Leu GIn Asn Leu Ser

50 55 60

Asn Asp Glu Leu Leu Pro Val Ala Arg Ala Phe Ser GIn Phe Leu Asn

65 70 75 80

Leu Ala Asn Thr Ala Glu GIn Tyr His Ser lle Ser Pro Lys Gly Glu

85 90 95
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Ala Ala Ser Asn Pro Glu Val lle Ala Arg Thr Leu Arg Lys Leu Lys

100 105 110

Asn GIn Pro Glu Leu Ser Glu Asp Thr lle Lys Lys Ala Val Glu Ser

115 120 125

Leu Ser Leu Glu Leu Val Leu Thr Ala His Pro Thr Glu lle Thr Arg

130 135 140

Arg Thr Leu lle His Lys Met Val Glu Val Asn Ala Cys Leu Lys GIn

145 150 155 160

Leu Asp Asn Lys Asp lle Ala Asp Tyr Glu His Asn GIn Leu Met Arg

165 170 175

Arg Leu Arg GIn Leu lle Ala GIn Ser Trp His Thr Asp Glu lle Arg

180 185 190

Lys Leu Arg Pro Ser Pro Val Asp Glu Ala Lys Trp Gly Phe Ala Val

195 200 205

Val Glu Asn Ser Leu Trp GlIn Gly Val Pro Asn Tyr Leu Arg Glu Leu

210 215 220

Asn Glu GIn Leu Glu Glu Asn Leu Gly Tyr Lys Leu Pro Val Glu Phe

225 230 235 240
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Val Pro Val Arg Phe Thr Ser Trp Met Gly Gly Asp Arg Asp Gly Asn

245 250 255

Pro Asn Val Thr Ala Asp lle Thr Arg His Val Leu Leu Leu Ser Arg

260 265 270

Trp Lys Ala Thr Asp Leu Phe Leu Lys Asp lle GIn Val Leu Val Ser

275 280 285

Glu Leu Ser Met Val Glu Ala Thr Pro Glu Leu Leu Ala Leu Val Gly

290 295 300

Glu Glu Gly Ala Ala Glu Pro Tyr Arg Tyr Leu Met Lys Asn Leu Arg

305 310 315 320

Ser Arg Leu Met Ala Thr GIn Ala Trp Leu Glu Ala Arg Leu Lys Gly

325 330 335

Glu Glu Leu Pro Lys Pro Glu Gly Leu Leu Thr GIn Asn Glu Glu Leu

340 345 350

Trp Glu Pro Leu Tyr Ala Cys Tyr GIn Ser Leu GIn Ala Cys Gly Met

355 360 365

Gly lle lle Ala Asn Gly Asp Leu Leu Asp Thr Leu Arg Arg Val Lys

370 375 380
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Cys Phe Gly Val Pro Leu Val Arg lle Asp lle Arg GIn Glu Ser Thr

385 390 395 400

Arg His Thr Glu Ala Leu Gly Glu Leu Thr Arg Tyr Leu Gly lle Gly

405 410 415

Asp Tyr Glu Ser Trp Ser Glu Ala Asp Lys GIn Ala Phe Leu lle Arg

420 425 430

Glu Leu Asn Ser Lys Arg Pro Leu Leu Pro Arg Asn Trp GIn Pro Ser

435 440 445

Ala Glu Thr Arg Glu Val Leu Asp Thr Cys GIn Val lle Ala Glu Ala

450 455 460

Pro GIn Gly Ser lle Ala Ala Tyr Val lle Ser Met Ala Lys Thr Pro

465 470 475 480

Ser Asp Val Leu Ala Val His Leu Leu Leu Lys Glu Ala Gly lle Gly

485 490 495

Phe Ala Met Pro Val Ala Pro Leu Phe Glu Thr Leu Asp Asp Leu Asn

500 505 510

Asn Ala Asn Asp Val Met Thr GIn Leu Leu Asn lle Asp Trp Tyr Arg

515 520 525
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Gly Leu lle GIn Gly Lys GIn Met Val Met lle Gly Tyr Ser Asp Ser

530 535 540

Ala Lys Asp Ala Gly Val Met Ala Ala Ser Trp Ala GIn Tyr GIn Ala

545 550 555 560

GIn Asp Ala Leu lle Lys Thr Cys Glu Lys Ala Gly lle Glu Leu Thr

565 570 575

Leu Phe His Gly Arg Gly Gly Ser lle Gly Arg Gly Gly Ala Pro Ala

580 585 590

His Ala Ala Leu Leu Ser GIn Pro Pro Gly Ser Leu Lys Gly Gly Leu

595 600 605

Arg Val Thr Glu GIn Gly Glu Met Ile Arg Phe Lys Tyr Gly Leu Pro

610 615 620

Glu lle Thr Val Ser Ser Leu Ser Leu Tyr Thr Gly Ala lle Leu Glu

625 630 635 640

Ala Asn Leu Leu Pro Pro Pro Glu Pro Lys Glu Ser Trp Arg Arg lle

645 650 655

Met Asp Glu Leu Ser Val lle Ser Cys Asp Val Tyr Arg Gly Tyr Val

660 665 670
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Arg Glu Asn Lys Asp Phe Val Pro Tyr Phe Arg Ser Ala Thr Pro Glu

675 680 685

GIn Glu Leu Gly Lys Leu Pro Leu Gly Ser Arg Pro Ala Lys Arg Arg

690 695 700

Pro Thr Gly Gly Val Glu Ser Leu Arg Ala lle Pro Trp lle Phe Ala

705 710 715 720

Trp Thr GIn Asn Arg Leu Met Leu Pro Ala Trp Leu Gly Ala Gly Thr

725 730 735

Ala Leu GIn Lys Val Val Glu Asp Gly Lys GIn Ser Glu Leu Glu Ala

740 745 750

Met Cys Arg Asp Trp Pro Phe Phe Ser Thr Arg Leu Gly Met Leu Glu

755 760 765

Met Val Phe Ala Lys Ala Asp Leu Trp Leu Ala Glu Tyr Tyr Asp GIn

770 775 780

Arg Leu Val Asp Lys Ala Leu Trp Pro Leu Gly Lys Glu Leu Arg Asn

785 790 795 800

Leu GIn Glu Glu Asp lle Lys Val Val Leu Ala lle Ala Asn Asp Ser

805 810 815
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His Leu Met Ala Asp Leu Pro Trp lle Ala Glu Ser lle GIn Leu Arg

820 825 830

Asn lle Tyr Thr Asp Pro Leu Asn Val Leu GIn Ala Glu Leu Leu His

835 840 845

Arg Ser Arg GIn Ala Glu Lys Glu Gly GIn Glu Pro Asp Pro Arg Val

850 855 860

Glu GIn Ala Leu Met Val Thr lle Ala Gly lle Ala Ala Gly Met Arg

865 870 875 880

Asn Thr Gly

<210> 21
<211> 396
<212> PRT

<213> Escherichia coli

<220>
<221> PEPTIDE
<222> (1)..(396)

<223> aspartate aminotransferase

59



<400> 21
Met Phe Glu Asn lle Thr Ala Ala Pro Ala Asp Pro lle Leu Gly Leu

1 5 10 15

Ala Asp Leu Phe Arg Ala Asp Glu Arg Pro Gly Lys lle Asn Leu Gly

20 25 30

Ile Gly Val Tyr Lys Asp Glu Thr Gly Lys Thr Pro Val Leu Thr Ser

35 40 45

Val Lys Lys Ala Glu GIn Tyr Leu Leu Glu Asn Glu Thr Thr Lys Asn

50 55 60

Tyr Leu Gly lle Asp Gly lle Pro Glu Phe Gly Arg Cys Thr Gln Glu

65 70 75 80

Leu Leu Phe Gly Lys Gly Ser Ala Leu lle Asn Asp Lys Arg Ala Arg

85 90 95

Thr Ala GIn Thr Pro Gly Gly Thr Gly Ala Leu Arg Val Ala Ala Asp

100 105 110

Phe Leu Ala Lys Asn Thr Ser Val Lys Arg Val Trp Val Ser Asn Pro

115 120 125

Ser Trp Pro Asn His Lys Ser Val Phe Asn Ser Ala Gly Leu Glu Val

130 135 140
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Arg Glu Tyr Ala Tyr Tyr Asp Ala Glu Asn His Thr Leu Asp Phe Asp

145 150 155 160

Ala Leu lle Asn Ser Leu Asn Glu Ala GIn Ala Gly Asp Val Val Leu

165 170 175

Phe His Gly Cys Cys His Asn Pro Thr Gly lle Asp Pro Thr Leu Glu

180 185 190

GIn Trp GIn Thr Leu Ala GIn Leu Ser Val Glu Lys Gly Trp Leu Pro

195 200 205

Leu Phe Asp Phe Ala Tyr GIn Gly Phe Ala Arg Gly Leu Glu Glu Asp

210 215 220

Ala Glu Gly Leu Arg Ala Phe Ala Ala Met His Lys Glu Leu lle Val

225 230 235 240

Ala Ser Ser Tyr Ser Lys Asn Phe Gly Leu Tyr Asn Glu Arg Val Gly

245 250 255

Ala Cys Thr Leu Val Ala Ala Asp Ser Glu Thr Val Asp Arg Ala Phe

260 265 270

Ser GIn Met Lys Ala Ala lle Arg Ala Asn Tyr Ser Asn Pro Pro Ala

275 280 285
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His Gly Ala Ser Val Val Ala Thr lle Leu Ser Asn Asp Ala Leu Arg

290 295 300

Ala lle Trp Glu GIn Glu Leu Thr Asp Met Arg GIn Arg lle GIn Arg

305 310 315 320

Met Arg GIn Leu Phe Val Asn Thr Leu GIn Glu Lys Gly Ala Asn Arg

325 330 335

Asp Phe Ser Phe lle lle Lys GIn Asn Gly Met Phe Ser Phe Ser Gly

340 345 350

Leu Thr Lys Glu GIn Val Leu Arg Leu Arg Glu Glu Phe Gly Val Tyr

355 360 365

Ala Val Ala Ser Gly Arg Val Asn Val Ala Gly Met Thr Pro Asp Asn

370 375 380

Met Ala Pro Leu Cys Glu Ala lle Val Ala Val Leu

385 390 395

<210> 22
<211> 367
<212> PRT

<213> Escherichia coli
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<220>
<221> PEPTIDE
<222> (1)..(367)

<223> aspartate-semialdehyde dehydrogenase

<400> 22
Met Lys Asn Val Gly Phe lle Gly Trp Arg Gly Met Val Gly Ser Val

1 5 10 15

Leu Met GIn Arg Met Val Glu Glu Arg Asp Phe Asp Ala lle Arg Pro

20 25 30

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

35 40 45

Gly Thr Thr Gly Thr Leu GIn Asp Ala Phe Asp Leu Glu Ala Leu Lys

50 55 60

Ala Leu Asp lle lle Val Thr Cys GIn Gly Gly Asp Tyr Thr Asn Glu

65 70 75 80

Ile Tyr Pro Lys Leu Arg Glu Ser Gly Trp GIn Gly Tyr Trp lle Asp

85 90 95

Ala Ala Ser Ser Leu Arg Met Lys Asp Asp Ala lle lle lle Leu Asp
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100 105 110

Pro Val Asn GIn Asp Val lle Thr Asp Gly Leu Asn Asn Gly lle Arg

115 120 125

Thr Phe Val Gly Gly Asn Cys Thr Val Ser Leu Met Leu Met Ser Leu

130 135 140

Gly Gly Leu Phe Ala Asn Asp Leu Val Asp Trp Val Ser Val Ala Thr

145 150 155 160

Tyr GIn Ala Ala Ser Gly Gly Gly Ala Arg His Met Arg Glu Leu Leu

165 170 175

Thr GIn Met Gly His Leu Tyr Gly His Val Ala Asp Glu Leu Ala Thr

180 185 190

Pro Ser Ser Ala lle Leu Asp lle Glu Arg Lys Val Thr Thr Leu Thr

195 200 205

Arg Ser Gly Glu Leu Pro Val Asp Asn Phe Gly Val Pro Leu Ala Gly

210 215 220

Ser Leu lle Pro Trp lle Asp Lys GlIn Leu Asp Asn Gly GIn Ser Arg

225 230 235 240

Glu Glu Trp Lys Gly GIn Ala Glu Thr Asn Lys lle Leu Asn Thr Ser
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245 250 255

Ser Val lle Pro Val Asp Gly Leu Cys Val Arg Val Gly Ala Leu Arg

260 265 270

Cys His Ser GIn Ala Phe Thr lle Lys Leu Lys Lys Asp Val Ser lle

275 280 285

Pro Thr Val Glu Glu Leu Leu Ala Ala His Asn Pro Trp Ala Lys Val

290 295 300

Val Pro Asn Asp Arg Glu lle Thr Met Arg Glu Leu Thr Pro Ala Ala

305 310 315 320

Val Thr Gly Thr Leu Thr Thr Pro Val Gly Arg Leu Arg Lys Leu Asn

325 330 335

Met Gly Pro Glu Phe Leu Ser Ala Phe Thr Val Gly Asp GIn Leu Leu

340 345 350

Trp Gly Ala Ala Glu Pro Leu Arg Arg Met Leu Arg Gin Leu Ala

355 360 365

<210> 23
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<211> 933

<212> DNA

<213> Escherichia coli

<220>

<221> gene

<222> (1)..(933)

<223> homoserine O-succinyl transferase

<400> 23

atggttaaag tttatgcccc ggcttccagt gecaatatga gegtegggtt tgatgtgcete

gggecggcgg tgacacctgt tgatggtgea ttgetcggag atgtagtcac ggttgaggceg

gcagagacat tcagtctcaa caacctcgga cgctttgecg ataagctgec gtcagaacca

cgggaaaata tcgtttatca gtgctgggag cgtttttgee aggaactggg taagcaaatt

ccagtggcga tgaccctgga aaagaatatg ccgatcggtt cgggcttagg ctccagtgec

tgttcggtgg tcgeggeget gatggegatg aatgaacact gecggeaagec gettaatgac

actcgtttgc tggctttgat gggcgagcetg gaaggccgta tctccggeag cattcattac

gacaacgtgg caccgtgttt tctcggtggt atgcagttga tgatcgaaga aaacgacatc
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420

480



atcagccagc aagtgccagg gtttgatgag tggcetgtggg tgctggegta tecggggatt 540

aaagtctcga cggcagaagc cagggctatt ttaccggege agtatcgeeg ccaggattge 600

attgcgcacg ggcgacatct ggcaggcettc attcacgect getattcecg tcagectgag 660

cttgccgega agctgatgaa agatgttatc getgaaccct accgtgaacg gttactgeca 720

ggcttcecgge aggegeggca ggeggtegeg gaaatcggeg cggtagegag cggtatctec 780

ggctceggee cgaccttgtt cgetetgtgt gacaagecgg aaaccgecca gegegttgec 840

gactggttgg gtaagaacta cctgcaaaat caggaaggtt ttgttcatat ttgccggctg 900

gatacggcgg gcgcacgagt actggaaaac taa 933

<210> 24

<211> 930

<212> DNA

<213> Artificial Sequence

<220>

<223> Variant polypeptide having homoserine O-acetyl transferase

activity, metA EL
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<400> 24

atgccgattc gtgtgecgga cgagctacce gecgtcaatt tettgegtga agaaaacgtc 60

tttgtgatga caacttctcg tgegtctggt caggaaattc gtccacttaa ggttctgatc 120

cttaacctga tgccgaagaa gattgaaact gaaaatcagt ttctgegect getttcaaac 180

tcacctttgc aggtcgatat tcagctgttg cgecatcgatt cccgtgaatc gegeaacacg 240

cccgcagagc atctgaacaa cttctactgt aactttgaag atattcagga tcagaacttt 300

gacggtttga ttgtaactgg tgcgecgetg gaactggtgg agtttaatga tgtegcettac 360

tggccgcaga tcaaacaggt getggagtgg tcgaaagatce acgtcaccte gacgcetgttt 420

gtctgetggg cggtacagge cgegetcaat atcctctacg geattectaa gecaaactegc 480

accgaaaaac tctctggegt ttacgagcat catattctcc atcctcatge gettctgacg 540

cgtggctttg atgattcatt cctggeaccg cattcgegcet atgetgactt tccggeageg 600

ttgattcgtg attacaccga tctggaaatt ctggcagaga cggaagaagg ggatgcatat 660

ctgtttgcca gtaaagataa gegcattgec tttgtgacgg gecatcccga atatgatgeg 720

caaacgctgg cgcaggaatt tttccgegat gtggaagecg gactagaccc ggatgtaccg 780
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tataactatt tcccgcacaa tgatccgcaa aatacaccge gagegagcetg gegtagtcac 840

ggtaatttac tgtttaccaa ctggctcaac tattacgtct accagatcac gecatacgat 900

ctacggcaca tgaatccaac gctggattaa 930

<210> 25

<211> 930

<212> DNA

<213> Artificial Sequence

<220>

<223> Variant polypeptide having homoserine O-acetyl transferase

activity, metA ET

<400> 25

atgccgattc gtgtgecgga cgagctacce gecgtcaatt tettgegtga agaaaacgtc 60

tttgtgatga caacttctcg tgegtctggt caggaaattc gtccacttaa ggttctgatc 120

cttaacctga tgccgaagaa gattgaaact gaaaatcagt ttctgegect getttcaaac 180

tcacctttgc aggtcgatat tcagctgttg cgecatcgatt cccgtgaatc gegeaacacg 240

cccgcagagc atctgaacaa cttctactgt aactttgaag atattcagga tcagaacttt 300
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gacggtttga ttgtaactgg tgcgecgetg gaaaccgtgg agtttaatga tgtegcettac 360

tggccgcaga tcaaacaggt getggagtgg tcgaaagatce acgtcaccte gacgcetgttt 420

gtctgetggg cggtacagge cgegetcaat atcctctacg geattectaa gecaaactegc 480

accgaaaaac tctctggegt ttacgagcat catattctcc atcctcatge gettctgacg 540

cgtggctttg atgattcatt cctggeaccg cattcgegcet atgetgactt tccggeageg 600

ttgattcgtg attacaccga tctggaaatt ctggcagaga cggaagaagg ggatgcatat 660

ctgtttgcca gtaaagataa gegcattgec tttgtgacgg gecatcccga atatgatgeg 720

caaacgctgg cgcaggaatt tttccgegat gtggaagecg gactagacce ggatgtaccg 780

tataactatt tcccgcacaa tgatccgcaa aatacaccge gagegagcetg gegtagtcac 840

ggtaatttac tgtttaccaa ctggctcaac tattacgtct accagatcac gecatacgat 900

ctacggcaca tgaatccaac gctggattaa 930

<210> 26

<211> 930

<212> DNA
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<213> Artificial Sequence

<220>

<223> Variant polypeptide having homoserine O-acetyl transferase

activity, metA EH

<400> 26

atgccgattc gtgtgecgga cgagctacce gecgtcaatt tettgegtga agaaaacgtc 60

tttgtgatga caacttctcg tgegtctggt caggaaattc gtccacttaa ggttctgatc 120

cttaacctga tgccgaagaa gattgaaact gaaaatcagt ttctgegect getttcaaac 180

tcacctttgc aggtcgatat tcagctgttg cgeatcgatt cccgtgaatc gegeaacacg 240

cccgcagagc atctgaacaa cttctactgt aactttgaag atattcagga tcagaacttt 300

gacggtttga ttgtaactgg tgcgecgcetg gaacatgtgg agtttaatga tgtegcettac 360

tggccgcaga tcaaacaggt getggagtgg tcgaaagatce acgtcaccte gacgcetgttt 420

gtctgetggg cggtacagge cgegetcaat atcctctacg geattectaa gecaaactegc 480

accgaaaaac tctctggegt ttacgagcat catattctcc atcctcatge gettctgacg 540

cgtggctttg atgattcatt cctggeaccg cattcgegcet atgetgactt tccggeageg 600
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ttgattcgtg attacaccga tctggaaatt ctggcagaga cggaagaagg ggatgcatat 660

ctgtttgcca gtaaagataa gegcattgec tttgtgacgg gecatcccga atatgatgeg 720

caaacgctgg cgcaggaatt tttccgegat gtggaagcecg gactagacce ggatgtaccg 780

tataactatt tcccgcacaa tgatccgcaa aatacaccge gagegagcetg gegtagtcac 840

ggtaatttac tgtttaccaa ctggctcaac tattacgtct accagatcac gecatacgat 900

ctacggcaca tgaatccaac gctggattaa 930

<210> 27

<211> 2652

<212> DNA

<213> Escherichia coli

<220>

<221> gene

<222> (1)..(2652)

<223> phosphoenolpyruvate carboxylase

<400> 27

atgaacgaac aatattccgc attgcgtagt aatgtcagta tgctcggeaa agtgetggga 60
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gaaaccatca aggatgcgtt gggagaacac attcttgaac gcgtagaaac tatccgtaag 120

ttgtcgaaat cttcacgcgce tggcaatgat getaaccgec aggagttget caccacctta 180

caaaatttgt cgaacgacga gctgctgecc gttgegegtg cgtttagtca gttectgaac 240

ctggccaaca ccgecgagea ataccacage atttcgecga aaggcegaage tgecagceaac 300

ccggaagtga tcgeccgeac cctgegtaaa ctgaaaaacc agecggaact gagegaagac 360

accatcaaaa aagcagtgga atcgctgtceg ctggaactgg tcctcacgge tcacccaacc 420

gaaattaccc gtcgtacact gatccacaaa atggtggaag tgaacgectg tttaaaacag 480

ctcgataaca aagatatcgc tgactacgaa cacaaccagc tgatgcgtcg cctgegecag 540

ttgatcgcec agtcatggea taccgatgaa atccgtaagc tgegtccaag cccggtagat 600

gaagccaaat ggggctttge cgtagtggaa aacagectgt ggcaaggegt accaaattac 660

ctgcgegaac tgaacgaaca actggaagag aacctcggct acaaactgec cgtcgaattt 720

gttccggtec gttttacttc gtggatgggc ggegaccgeg acggecaacce gaacgtcact 780

gccgatatca ccecgecacgt cctgetactc agecgetgga aagecaccga tttgttectg 840
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aaagatattc aggtgctggt ttctgaactg tcgatggttg aagcgaccce tgaactgetg 900

gegetggttg gcgaagaagg tgecgeagaa cegtatcget atctgatgaa aaacctgegt 960

tctcgectga tggegacaca ggeatggcetg gaagegegee tgaaaggega agaactgecca 1020

aaaccagaag gcctgctgac acaaaacgaa gaactgtggg aaccgctcta cgettgctac 1080

cagtcacttc aggcgtgtgg catgggtatt atcgccaacg gegatctget cgacaccctg 1140

cgccgegtga aatgtttcgg cgtaccgetg gtecgtattg atatccgtca ggagagcacg 1200

cgtcataccg aagcgctggg cgagetgacc cgetaccteg gtatcggega ctacgaaage 1260

tggtcagagg ccgacaaaca ggcgttectg atccgegaac tgaactccaa acgtcegett 1320

ctgccgegcea actggcaacc aagegecgaa acgegegaag tgetcgatac ctgecaggtg 1380

attgccgaag caccgcaagg ctccattgec gectacgtga tctcgatgge gaaaacgeeg 1440

tccgacgtac tggcetgtcca cetgetgetg aaagaagegg gtatcgggtt tgegatgecg 1500

gttgctecge tgtttgaaac cctcgatgat ctgaacaacg ccaacgatgt catgacccag 1560

ctgctcaata ttgactggta tcgtggectg attcagggea aacagatggt gatgattgge 1620

tattccgact cagcaaaaga tgcgggagtg atggcagctt cctgggegea atatcaggeca 1680
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caggatgcat taatcaaaac ctgcgaaaaa gecgggtattg agctgacgtt gttccacggt 1740

cgcggceggtt ccattggteg cggeggegea cctgetcatg cggegetget gtcacaaccg 1800

ccaggaagcc tgaaaggegg cctgegegta accgaacagg gegagatgat ccgetttaaa 1860

tatggtctge cagaaatcac cgtcagcagc ctgtcgettt ataccgggge gattctggaa 1920

gccaacctge tgecaccgec ggagecgaaa gagagcetgge gtegeattat ggatgaactg 1980

tcagtcatct cctgegatgt ctaccgegge tacgtacgtg aaaacaaaga ttttgtgect 2040

tacttccgct ccgetacgec ggaacaagaa ctgggcaaac tgeegttggg ttcacgtccg 2100

gcgaaacgtc geeccaaccgg cggegtegag tcactacgeg ccattecgtg gatcttcgee . 2160

tggacgcaaa accgtctgat gctcceccgec tggetgggtg caggtacgge getgcaaaaa 2220

gtggtcgaag acggcaaaca gagcgagcetg gaggcetatgt gecgegattg gecattctte 2280

tcgacgcegte tcggeatget ggagatggtc ttcgccaaag cagacctgtg getggeggaa 2340

tactatgacc aacgcctggt agacaaagca ctgtggeegt taggtaaaga gttacgcaac 2400

ctgcaagaag aagacatcaa agtggtgctg gegattgeca acgattecca tctgatggee 2460
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gatctgcegt ggattgcaga gtctattcag ctacggaata tttacaccga cccgetgaac 2520

gtattgcagg ccgagttgct gcaccgcetee cgeccaggeag aaaaagaagg ccaggaaccg 2580

gatcctcgeg tcgaacaagce gttaatggte actattgecg ggattgegge aggtatgegt 2640

aataccggct aa 2652

<210> 28

<211> 1191

<212> DNA

<213> Escherichia coli

<220>

<221> gene

<222> (1)..(1191)

<223> aspartate aminotransferase

<400> 28

atgtttgaga acattaccgc cgctectgec gacccgatte tgggectgge cgatctgttt 60

cgtgcegatg aacgtcecegg caaaattaac ctcgggattg gtgtctataa agatgagacg 120

ggcaaaaccc cggtactgac cagcgtgaaa aaggctgaac agtatctget cgaaaatgaa 180
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accaccaaaa attacctcgg cattgacggc atccctgaat ttggtcgetg cactcaggaa 240

ctgctgtttg gtaaaggtag cgecctgatc aatgacaaac gtgetcgeac ggeacagact 300

ccggggggca ctggegeact acgegtggct gecgatttce tggcaaaaaa taccagegtt 360

aagcgtgtgt gggtgagcaa cccaagetgg ccgaaccata agagcegtctt taactctgea 420

ggtctggaag ttcgtgaata cgettattat gatgeggaaa atcacactct tgacttcgat 480

gcactgatta acagcctgaa tgaagctcag getggegacg tagtgctgtt ccatggetge 540

tgccataacc caaccggtat cgaccctacg ctggaacaat ggcaaacact ggecacaactc 600

tccgttgaga aaggctggtt accgetgttt gacttcgett accagggttt tgccegtggt 660

ctggaagaag atgctgaagg actgcgegct ttcgeggeta tgcataaaga getgattgtt 720

gccagttect actctaaaaa ctttggectg tacaacgagc gtgttggegce ttgtactctg 780

gttgctgecg acagtgaaac cgttgatcge geattcagec aaatgaaagce ggegattege 840

gctaactact ctaacccacc agcacacggc gettctgttg ttgccaccat cctgageaac 900

gatgcgttac gtgcgatttg ggaacaagag ctgactgata tgcgecageg tattcagegt 960

atgcgtcagt tgttcgtcaa tacgctgecag gaaaaaggeg caaaccgega cttcagettt 1020
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atcatcaaac agaacggcat gttctccttc agtggectga caaaagaaca agtgetgegt 1080

ctgcgcgaag agtttggegt atatgeggtt gettctggte gegtaaatgt ggecgggatg 1140

acaccagata acatggctcc getgtgegaa gegattgtgg cagtgetgta a 1191

<210> 29

<211> 1104

<212> DNA

<213> Escherichia coli

<220>

<221> gene

<222> (1)..(1104)

<223> aspartate-semialdehyde dehydrogenase

<400> 29

atgaaaaatg ttggttttat cggctggege ggtatggtcg getecgttct catgcaacgc 60

atggttgaag agcgcgactt cgacgccatt cgecctgtcet tettttctac ttctcagett 120

ggccaggetg cgecgtettt tggcggaacc actggeacac ttcaggatge ctttgatctg 180

gaggcgctaa aggecctega tatcattgtg acctgtcagg geggegatta taccaacgaa 240
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atctatccaa agcttcgtga aagcggatgg caaggttact ggattgacge agcatcgtct 300

ctgcgcatga aagatgacgc catcatcatt cttgaccccg tcaatcagga cgtcattacc 360

gacggattaa ataatggcat caggactttt gttggcggta actgtaccgt aagcctgatg 420

ttgatgtcgt tgggtggttt attcgccaat gatcttgttg attgggtgtc cgttgcaacc 480

taccaggccg cttccggegg tggtgegega catatgegtg agttattaac ccagatgggc 540

catctgtatg gccatgtgge agatgaactc gcgaccecgt cctctgctat tctegatate 600

gaacgcaaag tcacaacctt aacccgtagc ggtgagetge cggtggataa ctttggegtg 660

ccgetggegg gtagectgat tecgtggate gacaaacagce tcgataacgg tcagagecege 720

gaagagtgga aagggcaggce ggaaaccaac aagatcctca acacatcttc cgtaattceg 780

gtagatggtt tatgtgtgcg tgtcggggca ttgegetgee acagecagge attcactatt 840

aaattgaaaa aagatgtgtc tattccgacc gtggaagaac tgctggetge gecacaatecg 900

tgggcgaaag tcgttccgaa cgatcgggaa atcactatge gtgagetaac cccagetgec 960

gttaccggca cgetgaccac gecggtagge cgectgegta agetgaatat gggaccagag 1020
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ttcctgtcag cctttaccgt gggegaccag ctgetgtggg gggecgegga geegetgegt

cggatgcttc gtcaactggc gtaa 1104

<210>

<211>

<212>

<213>

<220>

<223>

<400>

30
70
DNA

Artificial Sequence

Primer

30

ttactctggt gcctgacatt tcaccgacaa agcccaggga acttcatcac gtgtaggetg

gagctgcttc 70

<210>

<211>

<212>

<213>

<220>

<223>

31
70
DNA

Artificial Sequence

Primer

80

1080

60



<400>

31

ttaccccttg tttgcageece ggaagecatt ttccaggtcg gcaattaaat catatgaata

tcctecttag 70

<210>

<211>

<212>

<213>

<220>

<223>

<400>

32
70
DNA

Artificial Sequence

Primer

32

aaagaatatg ccgatcggtt cgggcttagg ctccagtgec tgttcggtgg gtgtaggetg

gagctgcttc 70

<210>

<211>

<212>

<213>

33
70
DNA

Artificial Sequence

81

60

60



<220>

<223> Primer

<400> 33

agacaaccga catcgctttc aacattggcg accggagecg ggaaggcaaa catatgaata 60

tcctecttag 70

<210> 34
<211> 29
<212> DNA

<213> Artificial Sequence

<220>

<223> Primer

<400> 34

aattgatatc atgccgattc gtgtgecgg 29

<210> 35
<211> 34

<212> DNA
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<213>

<220>

<223>

<400>

Artificial Sequence

Primer

35

aattaagctt ttaatccage gttggattca tgtg

<210>

<211>

<212>

<213>

<220>

<223>

<400>

36
44
DNA

Artificial Sequence

Primer

36

ttgtaactgg tgcgeegetg gaactggtgg ggtttaatga tgtc

<210>

<211>

<212>

<213>

37
44
DNA

Artificial Sequence

83

34

44



<220>

<223>

<400>

Primer

37

gacatcatta aaccccacca gttccagegg cgecaccagtt acaa

<210>

<211>

<212>

<213>

<220>

<223>

<400>

38
44
DNA

Artificial Sequence

Primer

38

tgtaactggt gcgecgetgg aacatgtggg gtttaatgat gteg

<210>

<211>

<212>

<213>

39
44
DNA

Artificial Sequence

84

44

44



<220>

<223>

<400>

Primer

39

cgacatcatt aaaccccaca tgttccageg gegeaccagt taca

<210>

<211>

<212>

<213>

<220>

<223>

<400>

40
42
DNA

Artificial Sequence

Primer

40

tttccgaaac gtacctcage aggtgtaggc tggagetgct tc

<210>

<211>

<212>

<213>

<220>

41
43
DNA

Artificial Sequence

85

44

42



<223>

<400>

Primer

41

gaataaaatt tattcacctg ctgcatatga atatcctcct tag

<210>

<211>

<212>

<213>

<220>

<223>

<400>

42
29
DNA

Artificial Sequence

Primer

42

aattgatatc atgccgattc gtgtgecgg

<210>

<211>

<212>

<213>

<220>

<223>

43
27
DNA

Artificial Sequence

Primer

86

29

43



<400>

aattaagcct gctgaggtac gtttcgg

<210>

<211>

<212>

<213>

<220>

<223>

<400>

43

44
23
DNA

Artificial Sequence

Primer

44

cagcaggtga ataaatttta ttc 23

<210>

<211>

<212>

<213>

<220>

<223>

45
20
DNA

Artificial Sequence

Primer

87

27



<400>

45

cgcgaatgga agctgtttcc

<210>

<211>

<212>

<213>

<220>

<223>

<400>

46
31
DNA

Artificial Sequence

Primer

46

gccggaattce tgteggatge gatacttgeg ¢

<210>

<211>

<212>

<213>

<220>

<223>

47
30
DNA

Artificial Sequence

Primer

20

88

31



<400>

47

gaaggagctc agaaaaccct cgcgcaaaag

<210>

<211>

<212>

<213>

<220>

<223>

<400>

48
31
DNA

Artificial Sequence

Primer

48

gcecggagcetc tgteggatge gatacttgeg ¢

<210>

<211>

<212>

<213>

<220>

<223>

<400>

49
30
DNA

Artificial Sequence

Primer

49

89

30

31



gaagggtacc agaaaaccct cgcgcaaaag 30

<210> 50
<211> 30
<212> DNA

<213> Artificial Sequence

<220>

<223> Primer

<400> 50

tccgagctca taagegtage gecatcaggea 30

<210> 51
<211> 30
<212> DNA

<213> Artificial Sequence

<220>

<223> Primer

<400> 51

tccgagctceg tccacctatg ttgactacat 30

90



<210>

<211>

<212>

<213>

<220>

<223>

<400>

52
27
DNA

Artificial Sequence

Primer

52

ccggaattcc caggagagca ataagca

<210>

<211>

<212>

<213>

<220>

<223>

<400>

53
28
DNA

Artificial Sequence

Primer

53

ctagtctaga tgctctattt aactcccg

91

27

28



<210>

<211>

<212>

<213>

<220>

<223>

<400>

54
28
DNA

Artificial Sequence

Primer

54

ctagtctaga ccaggagagc aataagca

<210>

<211>

<212>

<213>

<220>

<223>

<400>

55
27
DNA

Artificial Sequence

Primer

55

ccggaattct getctattta actcecg

92

27

28



<210> 56
<211> 70
<212> DNA

<213> Artificial Sequence

<220>

<223> Primer

<400> 56

aggcgctaag gagaccttaa atggctgata caaaagcaaa actcaccctc tgtaggetgg 60

agctgcttcg 70

<210> 57

<211> 70

<212> DNA

<213> Artificial Sequence

<220>

<223> Primer

<400> 57

gggttaaaat atttacaact tagcaatcaa ccattaacgc ttgatatcge atgggaatta 60

93



gccatggtec 70

<210>

<211>

<212>

<213>

<220>

<223>

<400>

58
22
DNA

Artificial Sequence

Primer

58

cctttctata actgcgegtc at

<210>

<211>

<212>

<213>

<220>

<223>

<400>

59
21
DNA

Artificial Sequence

Primer

59

aggggtatag ctacgccaga a

22

21

94



<210>

<211>

<212>

<213>

<220>

<223>

<400>

60
20
DNA

Artificial Sequence

Primer

60

gaaggcaaat ttaagttccg

<210>

<211>

<212>

<213>

<220>

<223>

<400>

61
40
DNA

Artificial Sequence

Primer

61

cgaagcagct ccagcctaca ggtatagata gacgtcattt

20

95

40



<210> 62
<211> 42
<212> DNA

<213> Artificial Sequence

<220>

<223> Primer

<400> 62

cggcgegetg geggegtteg cgeacgactc getggatgtt aa 42

<210> 63
<211> 42
<212> DNA

<213> Artificial Sequence

<220>

<223> Primer

<400> 63

ttaacatcca gcgagtcgtg cgecgaacgec gecagegegc cg 42

96



<210>

<211>

<212>

<213>

<220>

<223>

<400>

64
42
DNA

Artificial Sequence

Primer

64

cgegtteege ctgetgtegg cgatgecgac catggecegeg at

<210>

<211>

<212>

<213>

<220>

<223>

<400>

65
42
DNA

Artificial Sequence

Primer

65

atcgcggceca tggteggceat cgecgacage aggeggaacg cg

<210>

66

97

42

42



<211>

<212>

<213>

<220>

<223>

<400>

40
DNA

Artificial Sequence

Primer

66

tcctgaatat gatgttctce gegeegtgeg aaccgtatga

<210>

<211>

<212>

<213>

<220>

<223>

<400>

67
40
DNA

Artificial Sequence

Primer

67

tcatacggtt cgcacggege ggagaacatc atattcagga

<210>

<211>

68

40

98

40

40



<212> DNA

<213> Artificial Sequence

<220>

<223> Primer

<400> 68

aaatgacgtc tatctatacc tgtaggctgg agetgcttcg 40

<210> 69
<211> 76
<212> DNA

<213> Artificial Sequence

<220>

<223> Primer

<400> 69

gcaaaactaa attattggta tcatgaattt gttgtatgat gaataaaata taggggatgg

gaattagcca tggtcc 76

<210> 70

99

60



<211>

<212>

<213>

<220>

<223>

<400>

67
DNA

Artificial Sequence

Primer

70

ccatggagga ggaattaacc atgcagtggt ggtggtggtg gtgcgataac agctgtatcc

ccgttga

<210>

<211>

<212>

<213>

<220>

<223>

<400>

67

71
67
DNA

Artificial Sequence

Primer

71

aagcttagga ggaattaacc atgcagtggt ggtggtggtg gtgcgatgea aatttaagtt

ccggcag

67

100

60

60



