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ccgcaccgac
tgctgctacc
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catccgeegt
cgacctette
gatggctggce
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gtctcteegg
tggctteect
tccteteccc
ccatctetgt
agctgggcac
tcgagaccgg
acctgcegttg
tcaacaacaa
agaagctgct
gctcccactt
cagatctggce
tcgatgetge
ctaacgagga

acgcactgaa

caaggatgcc
aatgcctgca
cgttgagaag
tgttgaggca
caccggtaac
ctctgcaaag
tgctggtgga
ggattcccte
cggcaacacc
gaacgaagag
ctggctgacc
tgctaccttc
actgctcgca
gaagctcacc
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isocitrate dehydrogenase gene including 500 nt upstream and

downstream region of the isocitrate dehydrogenase gene of

gcgegcatce tcgaagacct cgcagattce gatattccag gaaccgccat gatcgaaatc
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gaaacagaag
gccactggeg
ggcgaaagtg
cgttcccaag
tgccaccata

cccatcaacc
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ccg
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ctg
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gct
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gct
Ala

acc
Thr
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atc
Ile

gga
Gly

cgc
Arg
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gta
Val
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aac
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ggc
Gly

atc
Ile

aac
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gca
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aag
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gct
Ala

gct
Ala

cct
Pro

ctg
Leu

gat
Asp
110

tac
Tyr

aac
Asn
125

gct
Ala

tct
Ser

aac
Asn
140

gac
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ttc
Phe
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Pro

cac
His

acc
Thr

gca
Ala

atg
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cte
Leu

gac
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gct
Ala
190

acc
Thr

acc
Thr

gag
Glu
205

cta
Leu

gac
Asp

gga
Gly

ctgcagccac
aacagatcac
gtgtcgtgac
tggcattcat
ggcgccagea

aaggagactc

ctc
Leu
15
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gcg
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ggc
Gly

ctc
Leu
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ctc
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gca
Ala

att
Ile

aag
Lys
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Ile
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Lys
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gcc
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gtt
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Lys

cgc
Arg

cgc
Arg

acc
Thr

att
Ile

cag
Gln

gca
Ala
65

ctt

Leu

gaa
Glu
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Thr

ggt
Gly

gca
Ala
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gaa
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ctg
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atg
Met
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Ala
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gat
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cte
Leu

atc
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gtt
Val
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gaa
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gac
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tcc
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ctc
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aac
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gct
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tgg
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gct
Ala

tct
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Arg
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aag
Lys
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cgce
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aac
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gca
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cac

His

aag
Lys

aag
Lys

gca
Ala

ccg
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cgg
Arg

ctc
Leu

ctt
Leu
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gct
Ala

ggc
Gly

aaa
Lys

cca
Pro

aag
Lys
150

gat
Asp

aac
Asn

cac
His

ctt
Leu

ctg
Leu
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att
Ile
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tca
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gac
Asp

acc
Thr
55

gat
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gaa
Glu

act
Thr

gct
Ala

aag
Lys

tct
Ser

cca
Pro

gtt
Val

atc
Ile
105

tac
Tyr

gac
Asp

ctc
Leu

atc
Ile
120

gac
Asp

ctg
Leu

cgt
Arg

gtg
Val
135

ttt
Phe

aac
Asn

gtt
Val

tce
Ser

acc
Thr

aag
Lys

tce
Ser
185

gag
Glu

aag
Lys

atc
Ile

gca
Ala
200

gct
Ala

ctt
Leu
215

gaa
Glu

ggc
Gly

ttc
Phe

gac
Asp

gca
Ala

10

ttt
Phe

gca
Ala

ctc
Leu

gct
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cag
Gln

aag
Lys

cct
Pro

gaa
Glu
75

ctc
Leu

cag
Gln
90

cca
Pro

gaa
Glu

gca
Ala

cgc
Arg

gaa
Glu

ggc
Gly

aag
Lys

aag
Lys
155

aac
Asn
170

gtt
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atc
Ile

atc
Ile

gac
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ggc
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gtt
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gag
Glu

ctg
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gtt
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ctg
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tce
Ser
300

gag
Glu

cgc
Arg
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gac
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ggc
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380

gat
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aag
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cac
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cgc
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cag
Gln

aag
Lys

gtg
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ctc
Leu
285

ggc
Gly

aag
Lys

ggc
Gly

atg
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cag
Gln
365

gtc
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gct
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ggt
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gac
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445
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gga
Gly

aac
Asn

gtc
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gcc
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cgc
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270

gca
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ttg
Leu

ggc
Gly

atc
Ile

cca
Pro
350

gag
Glu

tac
Tyr

acc
Thr

gaa
Glu

gtg
Val
430

gtt
Val

atc
Ile

atg
Met

ctg
Leu

gct
Ala

acc
Thr
255

gct
Ala

gct
Ala

gag
Glu

ttg
Leu

acc
Thr
335

gca
Ala

cag
Gln

cag
Gln

acc
Thr

gag
Glu
415

gtt
Val

gag
Glu

cag
Gln

cct
Pro

gct
Ala

cgc
Arg
240

atg
Met

tac
Tyr

ggc
Gly

tce
Ser

gaa
Glu
320

aac
Asn

atg
Met

gac
Asp

acc
Thr

atg
Met
400

tac
Tyr

cag
Gln

gca
Ala

gat
Asp

gca
Ala
480

tcc
Ser

225

gca
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atg
Met

ttc
Phe

ctc
Leu

ctg
Leu
305

gac
Asp

ctg
Leu

att
Ile

acc
Thr

gtt
Val
385

ggt
Gly

ggc
Gly

gtt
Val

aat
Asn

£tgg
Trp
465

gtg
Val

ctc
Leu

aag
Lys

aag
Lys

gca
Ala

aac
Asn
290

gac
Asp

ggc
Gly

cat
His

cgt
Arg

ctg
Leu
370

atc
Ile

acc
Thr

tcec
Ser

gtt
Val

gac
Asp
450

gta
Val

ttc
Phe

gtt
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gca
Ala

gtc
Val

gac
Asp
275

ggc
Gly

aac
Asn

cca
Pro

gtc
Val

acc
Thr
355

gca
Ala

gaa
Glu

gtc
Val

cat
His

tcec
Ser
435

atc

Ile

aag
Lys

£tgg
Trp

gag
Glu

gaa
Glu

tce
Ser
260

gtt
Val

gaa
Glu

ggc
Gly

gac
Asp

cct
Pro
340

tce
Ser

atc
Ile

gac
Asp

cct
Pro

gac
Asp
420

tcc

Ser

tgg
Trp

ctt
Leu

ttg
Leu

aag
Lys

ggt
Gly
245

gac
Asp

ttc
Phe

aac
Asn

gaa
Glu

ctg
Leu
325

tce
Ser

ggc
Gly

atc
Ile

tgc
Cys

aac
Asn
405

aag
Lys

aac
Asn

cgt
Arg

gct
Ala

gat
Asp
485

tac
Tyr

230

atc
Ile

cca
Pro

gca
Ala

ggc
Gly

gaa
Glu
310

gcc
Ala

gat
Asp

cac
His

cca
Pro

cgce
Arg
390

gtt
Val

acc
Thr

ggc
Gly

gca
Ala

gtc
Val
470

ccCa

Pro

ctg
Leu
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ctc
Leu

atc
Ile

cag
Gln

ctc
Leu
295

atc
Ile

atg
Met

gtc
Val

atg
Met

gac
Asp
375

aag
Lys

ggt
Gly

ttc
Phe

gac
Asp

tgc
Cys
455

acc

Thr

gag
Glu

gct
Ala

ttc
Phe

atc
Ile

tac
Tyr
280

gct
Ala

aag
Lys

gtt
Val

atc
Ile

tgg
Trp
360

tce
Ser

aac
Asn

ctg
Leu

cgc
Arg

gtt
Val
440

cag

Gln

cgc
Arg

cgc
Arg

gac
Asp

tce
Ser

ttc
Phe
265

ggt
Gly

gca
Ala

gct
Ala

aac
Asn

gtg
Val
345

aac
Asn

tce
Ser

ggc
Gly

atg
Met

atc
Ile
425

ctc

Leu

gtc
Val

tcc
Ser

gca
Ala

cac
His

gca
Ala
250

ggc
Gly

gag
Glu

atc
Ile

gca
Ala

tce
Ser
330

gac
Asp

aaa
Lys

tac
Tyr

gca
Ala

gct
Ala
410

gaa
Glu

atc
Ile

aag
Lys

cgt
Arg

cac
His
490

gac
Asp

235

cac
His

cac
His

cag
Gln

ctc
Leu

ttc
Phe
315

gct
Ala

gct
Ala

gac
Asp

gct
Ala

ttc
Phe
395

cag
Gln

gca
Ala

gag
Glu

gat
AsSp

ctc
Leu
475

gac

Asp

acc
Thr
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gag
Glu

tce
Ser

aac
Asn
540

ggc
Gly

gga
Gly

cag
Gln

ctc
Leu

acc
Thr
620

ctg
Leu

aac
Asn

gct
Ala

gca
Ala

gca
Ala
700

gag
Glu

atc
Ile

cacatggaag cacagcgctt tttcatattt ttattgccat aatgggcaca tgcegttttte
tcgagttcectt cccgcactte ttatcaccac cgccgtgagce atcccaacag catctgetge

cacactcacc gccgacaccg acaaggaatt gtgcatcgec agcaacaccg acgattcege

ggc
Gly

atc
Ile
525

gtt
Val

acc
Thr

ctg
Leu

gtt
Val

gca
Ala
605

aag
Lys

ctg
Leu

cgt
Arg

gct
Ala

gaa
Glu
685

gtt
Val

gag
Glu

gtt
Val

ctg
Leu
510

gac
AsSp

ctg
Leu

tct
Ser

ttc
Phe

cag
Gln
590

ctg
Leu

gcc
Ala

aac
Asn

ggc
Gly

cag
Gln
670

gca

Ala

cag
Gln

aag
Lys

gac
Asp

495

gac
AsSp

cgce
Arg

cgt
Arg

gca
Ala

gag
Glu
575

gaa
Glu

gct
Ala

ggc
Gly

gaa
Glu

tce
Ser
655

acc
Thr

ctg
Leu

ggt
Gly

cte
Leu

gca
Ala
735

atc
Ile

atc
Ile

gac
Asp

aag
Lys
560

acc
Thr

gaa
Glu

gag
Glu

gtt
Val

gag
Glu
640

cac
His

gag
Glu

aac
Asn

gga
Gly

acc
Thr
720

ctg
Leu

cag
Gln

cgc
Arg

tac
Tyr
545

atg
Met

ggt
Gly

aac
Asn

tce
Ser

ctg
Leu
625

aag
Lys

ttc
Phe

gac
Asp

aca
Thr

gca
Ala
705

aac

Asn

aag
Lys

atc
Ile

cgt
Arg
530

aac
Asn

ctg
Leu

gct
Ala

cac
His

ttc
Phe
610

gct
Ala

tce
Ser

tgg
Trp

gca
Ala

ggc
Gly
690

act

Thr

atc
Ile

aag
Lys
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ctc
Leu
515

ggc
Gly

acc
Thr

tect
Ser

ggt
Gly

ctg
Leu
595

cgc

Arg

gac
Asp

cca
Pro

ctg
Leu

gat
Asp
675

gct
Ala

gac
Asp

atg
Met

taa

500

tce cct
Ser Pro

gag gac
Glu Asp

gac ctc
Asp Leu

gte gtt
Val Val
565

gga tct
Gly Ser
580

cgt tgg
Arg Trp

cac gag
His Glu

gct ctg
Ala Leu

tce cgce
Ser Arg
645

acc aag
Thr Lys
660

ctg gct
Leu Ala

gca gac
Ala Asp

ctt ggt
Leu Gly

cgc cca
Arg Pro
725

agtctcttca caaaaagcgc tgtgcttcect

gtt
Val

acc
Thr

ttc
Phe
550

cct
Pro

gct
Ala

gat
Asp

ctc
Leu

gac
Asp
630

aag
Lys

ttc
Phe

gct
Ala

atc
Ile

ggc
Gly
710

gtc
Val
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gag
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atc
Ile
535

cca
Pro

ttg
Leu

cct
Pro

tece
Ser

aac
Asn
615

aag
Lys

gtt
Val

tgg
Trp

acc
Thr

gat
Asp
695

tac

Tyr

gca
Ala

gca
Ala
520

tct
Ser

atc
Ile

atg
Met

aag
Lys

ctc
Leu
600

aac
Asn

gca
Ala

ggc
Gly

gct
Ala

ttc
Phe
680

gct
Ala

tac
Tyr

cag
Gln

505

acc
Thr

gtc
Val

ctg
Leu

gct
Ala

cac
His
585

ggt
Gly

aac
Asn

act
Thr

gag
Glu

gac
Asp
665

gca

Ala

gca
Ala

tce
Ser

ttc
Phe

cag
Gln

acc
Thr

gag
Glu

ggc
Gly
570

gtc
Val

gag
Glu

ggc
Gly

gag
Glu

atc
Ile
650

gag
Glu

cca
Pro

ctg
Leu

cct
Pro

aac
Asn
730

ctc
Leu

ggt
Gly

ctg
Leu
555

ggc
Gly

cag
Gln

ttc
Phe

aac
Asn

aag
Lys
635

gac
Asp

ctc
Leu

gtc
Val

ctc
Leu

aac
Asn
715

gag
Glu

2069
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2165
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ggtggttacc
agacgcccaa
cgccccaact
agccatgctc

aacggagtac

<210> 3

<211> 738
<212> PRT
<213>

<400> 3

Met Ala Lys
1

Thr Tyr Ser

Ile Glu Val

35

Gln Phe

50

Pro

Ala
65

Glu Leu

Leu Pro Asn

Glu Leu Gln

Thr Thr Asp

115

Gly Ser Ala

130

Ala
145

Pro Ile

Gly Glu Trp

Asn Asp Phe

Glu Val Gln

195

ttctggaact
gatccaggaa
gctgetgaac
ctcccagacyg

acatacgacyg

Ile Ile

Leu
20

Lys

Glu Thr

Glu Arg

Gly Glu

Ile Ser

85

Asp Gln

100

Glu Glu

Val

Asn

Ala Val

Trp

Pro

Arg

Leu

Leu

70

Ala

Gly

Lys

Pro

Lys
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ccattgaaga
tcaaagcggc
tgcaagtacg
atcccacgcet

aagccaaaga

Thr Arg

Val

Val

Ile
40

Asp

Thr
55

Glu
Ala

Lys

Ser Val

Tyr

Asp

Ile
120

Asp

Val
135

Leu

Asn Phe

150

Ala
165

Ser

Arg His

180

Ile Lys

Asp

Asn

His

Ser Lys

Glu Lys

Ile Ala

200

ctcegtgege
gattgaaagc
cctegatgec
ggcagacccc

catcatcagc

Corynebacterium glutamicum

Thr Asp Glu

10

Glu
25

Ala Phe

Ser Leu Ala

Asp Gln Lys

Thr Glu

75

Pro

Gln
90

Pro Leu

Ile
105

Pro Glu

Leu Ala Arg

Arg Glu Gly

Val Lys Lys

155

Thr Asn Val

170

Ser Ile Ile

185

Ala Asp Gly

Page 6

gaacaacgcce
tacatcgecc
atcgaatccg
aacgccgagyg

ggattctcca

Ala Pro Leu

Ala Ala Thr

30

Gly Arg Ile

Val
60

Gly Asn

Ala Asn Ile

Lys Ala Ala

Leu Pro Asp

110

Asn Ala

125

Tyr

Asn Ser

140

Asp

Phe Pro His

Ala Thr Met

Ala
190

Leu Asp

Thr Glu

205

Thr

tcgacgaact
aagatgacaa
gcgaaggcect

aaagtttcaa

Leu Ala

15

Ala Gly

Leu Ala

Ala Leu

Ile Lys

80

Ile
95

Lys
Asn Ala
Val Lys
Arg

Arg

Met
160

Arg

Asp Ala

175

Ala Asp

Ile Leu

2987

3047

3107

3167

3217



Lys

Leu

225

Ala

Met

Phe

Leu

Leu

305

Asp

Leu

Ile

Thr

Val

385

Gly

Gly

Val

Asn

Trp
465

ASp

210

Ser

Lys

Lys

Ala

Asn

290

Asp

Gly

His

Arg

Leu

370

Ile

Thr

Ser

Val

Asp

450

Val

Ser

Ala

Ala

Val

Asp

275

Gly

Asn

Pro

Val

Thr

355

Ala

Glu

Val

His

Ser

435

Ile

Lys

Leu

Lys

Glu

Ser

260

Val

Glu

Gly

Asp

Pro

340

Ser

Ile

Asp

Pro

Asp

420

Ser

Trp

Leu

Lys

Ala

Gly

245

Asp

Phe

Asn

Glu

Leu

325

Ser

Gly

Ile

Cys

Asn

405

Lys

Asn

Arg

Ala

Leu

Leu

230

Ile

Pro

Ala

Gly

Glu

310

Ala

Asp

His

Pro

Arg

390

Val

Thr

Gly

Ala

Val
470

Leu

215

Asp

Leu

Ile

Gln

Leu

295

Ile

Met

Val

Met

Asp

375

Lys

Gly

Phe

Asp

Cys

455

Thr

PhoenixTempl2232.tmp.txt

Glu

Ala

Phe

Ile

Tyr

280

Ala

Lys

Val

Ile

Trp

360

Ser

Asn

Leu

Arg

Val

440

Gln

Arg

Gly

Phe

Ser

Phe

265

Gly

Ala

Ala

Asn

Val

345

Asn

Ser

Gly

Met

Ile

425

Leu

Val

Ser

Glu Val

Leu Leu
235

Ala His
250

Gly His

Glu Gln

Ile Leu

Ala Phe
315

Ser Ala
330

Asp Ala

Lys Asp

Tyr Ala

Ala Phe

395

Ala Gln
410

Glu Ala

Ile Glu

Lys Asp

Arg Leu
475

Page 7

Leu

220

Glu

Leu

Val

Leu

Ser

300

Glu

Arg

Ser

Asp

Gly

380

Asp

Lys

Asp

His

Ala

460

Ser

Asp

Gln

Lys

Val

Leu

285

Gly

Lys

Gly

Met

Gln

365

Val

Pro

Ala

Gly

Asp

445

Pro

Gly

Gly

Val

Ala

Arg

270

Ala

Leu

Gly

Ile

Pro

350

Glu

Tyr

Thr

Glu

Val

430

Val

Ile

Met

Thr

Ala

Thr

255

Ala

Ala

Glu

Leu

Thr

335

Ala

Gln

Gln

Thr

Glu

415

Val

Glu

Gln

Pro

Val

Arg

240

Met

Tyr

Gly

Ser

Glu

320

Asn

Met

Asp

Thr

Met

400

Tyr

Gln

Ala

Asp

Ala
480



Val

Leu

Gln

Arg

Tyr

545

Met

Gly

Asn

ser

Leu

625

Lys

Phe

AsSp

Thr

Ala

705

Asn

Lys

Phe

Val

Ile

Arg

530

Asn

Leu

Ala

His

Phe

610

Ala

Ser

Trp

Ala

Gly

690

Thr

Ile

Lys

Trp

Glu

Leu

515

Gly

Thr

Ser

Gly

Leu

595

Arg

Asp

Pro

Leu

Asp

675

Ala

Asp

Met

Leu

Lys

500

Ser

Glu

Asp

Val

Gly

580

Arg

His

Ala

Ser

Thr

660

Leu

Ala

Leu

Arg

AsSp

485

Tyr

Pro

Asp

Leu

Val

565

Ser

Trp

Glu

Leu

Arg

645

Lys

Ala

Asp

Gly

Pro
725

Pro

Leu

Val

Thr

Phe

550

Pro

Ala

Asp

Leu

Asp

630

Lys

Phe

Ala

Ile

Gly

710

Val

Glu

Ala

Glu

Ile

535

Pro

Leu

Pro

Ser

Asn

615

Lys

Val

Trp

Thr

Asp

695

Tyr

Ala

PhoenixTempl2232.tmp.txt

Arg

Asp

Ala

520

Ser

Ile

Met

Lys

Leu

600

Asn

Ala

Gly

Ala

Phe

680

Ala

Tyr

Gln

Ala

His

505

Thr

Val

Leu

Ala

His

585

Gly

Asn

Thr

Glu

Asp

665

Ala

Ala

Ser

Phe

His

490

Asp

Gln

Thr

Glu

Gly

570

Val

Glu

Gly

Glu

Ile

650

Glu

Pro

Leu

Pro

Asn
730

Asp

Thr

Leu

Gly

Leu

555

Gly

Gln

Phe

Asn

Lys

635

Asp

Leu

Val

Leu

Asn

715

Glu

Page 8

Arg

Glu

Ser

Asn

540

Gly

Gly

Gln

Leu

Thr

620

Leu

Asn

Ala

Ala

Ala

700

Glu

Ile

Asn

Gly

Ile

525

Val

Thr

Leu

Val

Ala

605

Lys

Leu

Arg

Ala

Glu

685

Val

Glu

Val

Leu

Leu

510

Asp

Leu

Ser

Phe

Gln

590

Leu

Ala

Asn

Gly

Gln

670

Ala

Gln

Lys

Asp

Ala

495

Asp

Arg

Arg

Ala

Glu

575

Glu

Ala

Gly

Glu

Ser

655

Thr

Leu

Gly

Leu

Ala
735

Ser

Ile

Ile

Asp

Lys

560

Thr

Glu

Glu

Val

Glu

640

His

Glu

Asn

Gly

Thr

720

Leu



PhoenixTempl2232.tmp.txt

<210> 4

<211> 2217

<212> DNA

<213> Corynebacterium glutamicum

<220>
<221> mutation
<222> (1)..(1)
<223> 1socitrate dehydrogenase carrying an ATG-GTG mutation in the
start codon
<400> 4
gtggctaaga tcatctggac ccgcaccgac gaagcaccgc tgctcgcgac ctactcgetg 60
aagccggtcg tcgaggcatt tgctgctacc gcgggcattg aggtcgagac ccgggacatt 120
tcactcgctg gacgcatcct cgcccagttc ccagagcgcc tcaccgaaga tcagaaggta 180
ggcaacgcac tcgcagaact cggcgagctt gctaagactc ctgaagcaaa catcattaag 240
cttccaaaca tctccgecttce tgttccacag ctcaaggctg ctattaagga actgcaggac 300
cagggctacg acatcccaga actgcctgat aacgccacca ccgacgagga aaaagacatc 360
ctcgcacgct acaacgctgt taagggttcc gctgtgaacc cagtgctgcecg tgaaggcaac 420
tctgaccgcecc gcgcaccaat cgctgtcaag aactttgtta agaagttccc acaccgcatg 480
ggcgagtggt ctgcagattc caagaccaac gttgcaacca tggatgcaaa cgacttccgc 540
cacaacgaga agtccatcat cctcgacgct gctgatgaag ttcagatcaa gcacatcgca 600
gctgacggca ccgagaccat cctcaaggac agcctcaagc ttcttgaagg cgaagttcta 660
gacggaaccg ttctgtccge aaaggcactg gacgcattcc ttctcgagca ggtcgctcge 720
gcaaaggcag aaggtatcct cttctccgca cacctgaagg ccaccatgat gaaggtctcc 780
gacccaatca tcttcggcca cgttgtgcge gcttacttcg cagacgtttt cgcacagtac 840
ggtgagcagc tgctcgcagce tggcctcaac ggcgaaaacg gcctcgectge aatcctctcc 900
ggcttggagt ccctggacaa cggcgaagaa atcaaggctg cattcgagaa gggcttggaa 960
gacggcccag acctggccat ggttaactcce gctcgcggca tcaccaacct gcatgtccect 1020
tccgatgtca tcgtggacgce ttccatgcca gcaatgattc gtacctccgg ccacatgtgg 1080
aacaaagacg accaggagca ggacaccctg gcaatcatcc cagactcctce ctacgcectgge 1140
gtctaccaga ccgttatcga agactgccgce aagaacggcg cattcgatcc aaccaccatg 1200
ggtaccgtcc ctaacgttgg tctgatggct cagaaggctg aagagtacgg ctcccatgac 1260
aagaccttcc gcatcgaagc agacggtgtg gttcaggttg tttcecctccaa cggcgacgtt 1320
ctcatcgage acgacgttga ggcaaatgac atctggcgtg catgccaggt caaggatgcec 1380
ccaatccagg attgggtaaa gcttgctgtce acccgctcce gtctcectcecgg aatgcctgea 1440
gtgttctggt tggatccaga gcgcgcacac gaccgcaacc tggcttccct cgttgagaag 1500
tacctggctg accacgacac cgagggcctg gacatccaga tcctctcecccece tgttgaggea 1560
acccagctcet ccatcgaccg catcegececgt ggcgaggaca ccatctcectgt caccggtaac 1620
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gttctgegtyg
atgctgtctyg
tctgctecta
ggtgagttcc
aaggccggcy
aagtccccat
aagttctggg
gcaccagtcg

gttcagggtg

aacatcatgc

<210> 5

<211> 1002
<212> DNA
<213> Arti

<220>

<223> DNA

<220>
<221>
<222>
<223>

(1) .

actacaacac
tcgttccttt
agcacgtcca
tcgcactgge
ttctggctga
ccecgcaaggt
ctgacgagct
cagaagcact
gagcaactga

gcccagtcage

ficial

sequence

misc feature

. (1002)

PhoenixTempl2232.tmp.txt

cgacctette
gatggctggc
gcaggttcag
tgagtccttce
cgctetggac
tggcgagatc
cgctgctcag
gaacacaggc
ccttggtgge

acagttcaac

ccaatcectgg
ggcggactgt
gaagaaaacc
cgccacgage
aaggcaactg
gacaaccgtg
accgaggacg
gctgcagaca
tactactccc

gagatcgttg

agctgggcac
tcgagaccgg
acctgcegttyg
tcaacaacaa
agaagctgct
gctcccactt
cagatctgge
tcgatgetge
ctaacgagga

acgcactgaa

ctctgcaaag
tgctggtgga
ggattceccte
cggcaacacc
gaacgaagag
ctggctgacc
tgctaccttce
actgctcgca
gaagctcacc

gaagtaa

glutamicum carrying an ATG-GTG mutation in the start codon

<400> 5
ctcgagcgaa

agatgacgat
caacggccgce
agaagctgca
tggcgaacag
aagtggtgtc
ccaagtggca
ccataggcgc
caaccaagga
gcgacctact
gagacccggg
gaagatcaga
gcaaacatca
aaggaactgc

gaggaaaaag

gacctcgcag
gcacttgcca
aagcacggtg
gccaccteceg
atcacagaat
gtgaccagca
ttcatggggt
cagcaattag
gactcgtggc
cgctgaagec
acatttcact
aggtaggcaa
ttaagcttcc

aggaccaggg

acatcctcgce

attccgatat
tcgagggacc
aattgttgat
aaggcgaact
ccaacccacg
ttcgtcgatc
attggaaaca
tagaacactg
taagatcatc
ggtcgtcegag
cgctggacge
cgcactcgca
aaacatctcc
ctacgacatc

acgctacaac

tccaggaacc
ttcctecatce
ggaaaccctg
tgtgtgggag
ttcaggcgac
tctagtgaaa
cggegtttec
tattctaggt
tggacccgca
gcatttgctg
atcctegecc
gaactcggcg
gcttetgtte
ccagaactgc

gctgttaagg

Page 10

gccatgatcg
gatgtgaaat
gccctecacce
actcctgtgt
tactactgga
gagaaaggcc
atgcggggct
agctgaacaa
ccgacgaagce
ctaccgcggg
agttcccaga
agcttgctaa
cacagctcaa
ctgataacgc

gttccgetgt

aaatcccctc
ggctgececg
atgaagaaac
tctceegecac
ttgctggcga
tcgaccgttce
gaaactgcca
aagagcccat
accgctgetce
cattgaggtc
gcgectcacce
gactcctgaa
ggctgctatt
caccaccgac

gaacccagtg

1680

1740

1800

1860

1920

1980

2040

2100

2160

2217

vector insert with isocitrate dehydrogenase of Corynebacterium

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900
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ctgcgtgaag gcaactctga ccgccgcgca ccaatcgctg tcaagaactt tgttaagaag 960
ttcccacacce gcatgggcga gtggtctgca gattccacge gt 1002
<210> 6
<211> 2217
<212> DNA
<213> Corynebacterium glutamicum
<220>
<221> misc_ feature
<222> (1) ..(2217)
<223> codon usage amended isocitrate dehydrogenase (icd) CA2 carrying a
mutation from GGC (Gly) ATT (Ile) into GGG ATA at amino acid
positions 32 and 33
<400> 6
atggctaaga tcatctggac ccgcaccgac gaagcaccgc tgctcgcgac ctactcgetg 60
aagccggtcg tcgaggcatt tgctgctacc gcggggatag aggtcgagac ccgggacatt 120
tcactcgctg gacgcatcct cgcccagttc ccagagcgcec tcaccgaaga tcagaaggta 180
ggcaacgcac tcgcagaact cggcgagctt gctaagactc ctgaagcaaa catcattaag 240
cttccaaaca tctccgcttce tgttccacag ctcaaggctg ctattaagga actgcaggac 300
cagggctacg acatcccaga actgcctgat aacgccacca ccgacgagga aaaagacatc 360
ctcgcacgct acaacgctgt taagggttcc gctgtgaacc cagtgctgcg tgaaggcaac 420
tctgaccgcec gcgcaccaat cgctgtcaag aactttgtta agaagttccc acaccgcatg 480
ggcgagtggt ctgcagattc caagaccaac gttgcaacca tggatgcaaa cgacttccgc 540
cacaacgaga agtccatcat cctcgacgct gctgatgaag ttcagatcaa gcacatcgca 600
gctgacggca ccgagaccat cctcaaggac agcctcaagc ttcttgaagg cgaagttcta 660
gacggaaccg ttctgtccge aaaggcactg gacgcattcc ttctcgagca ggtcgctcge 720
gcaaaggcag aaggtatcct cttctccgca cacctgaagg ccaccatgat gaaggtctcc 780
gacccaatca tcttcggcca cgttgtgcge gcttacttcg cagacgtttt cgcacagtac 840
ggtgagcagc tgctcgcagce tggcctcaac ggcgaaaacg gcctcecgectge aatcctctcec 900
ggcttggagt ccctggacaa cggcgaagaa atcaaggctg cattcgagaa gggcttggaa 960
gacggcccag acctggccat ggttaactcc gctcgcggca tcaccaacct gcatgtccect 1020
tccgatgtca tcgtggacgce ttccatgcca gcaatgattce gtacctccgg ccacatgtgg 1080
aacaaagacg accaggagca ggacaccctg gcaatcatcc cagactcctce ctacgcectgge 1140
gtctaccaga ccgttatcga agactgccgce aagaacggcg cattcgatcc aaccaccatg 1200
ggtaccgtce ctaacgttgg tctgatggcect cagaaggctg aagagtacgg ctcccatgac 1260
aagaccttcc gcatcgaagc agacggtgtg gttcaggttg tttcctccaa cggcgacgtt 1320
ctcatcgage acgacgttga ggcaaatgac atctggcgtg catgccaggt caaggatgec 1380
ccaatccagg attgggtaaa gcttgctgtce acccgctcce gtctcectcecgg aatgectgea 1440
gtgttctggt tggatccaga gcgcgcacac gaccgcaacc tggcttccct cgttgagaag 1500
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tacctggctyg
acccagctet
gttctgegtyg
atgctgtctyg
tctgctecta
ggtgagttcc
aaggccggcyg
aagtccccat
aagttctggg
gcaccagtcg

gttcagggtg

aacatcatgc

<210> 7

<211> 1002
<212> DNA
<213>

<220>

<223> DNA

<220>
<221>
<223>

(1cd)

GGC
33

<400> 7
ctcgagcgaa

agatgacgat
caacggccgc
agaagctgca
tggcgaacag
aagtggtgtc
ccaagtggca
ccataggcgc
caaccaagga
gcgacctact
gagacccggyg
gaagatcaga

gcaaacatca

accacgacac
ccatcgaccyg
actacaacac
tcgttccttt
agcacgtcca
tcgcactgge
ttctggctga
ccecgcaaggt
ctgacgagct
cagaagcact
gagcaactga

gcccagtcage

Artificial

sequence

misc feature
vector insert with codon usage amended isocitrate dehydrogenase
CA2 of Corynebacterium glutamicum carrying a mutation from
into GGG ATA at amino acid positions 32 and

(Gly) ATT
gacctcgcag
gcacttgcca
aagcacggtyg
gccaccteeg
atcacagaat
gtgaccagca
ttcatggggt
cagcaattag
gactcatggc
cgctgaagcec
acatttcact
aggtaggcaa

ttaagcttce

PhoenixTempl2232.tmp.txt

cgagggccetg
catccgeegt
cgacctette
gatggctggce
gcaggttcag
tgagtccttce
cgctetggac
tggcgagatc
cgctgctcag
gaacacaggc
ccttggtgge

acagttcaac

(Ile)

attccgatat
tcgagggacc
aattgttgat
aaggcgaact
ccaacccacg
ttcgtcgatc
attggaaaca
tagaacactg
taagatcatc
ggtcgtcgag
cgctggacge
cgcactcgca

aaacatctcc

gacatccaga
ggcgaggaca
ccaatcectgg
ggcggactgt
gaagaaaacc
cgccacgagce
aaggcaactg
gacaaccgtg
accgaggacg
gctgcagaca
tactactccc

gagatcgttg

tccaggaacc
ttcctecatc
ggaaaccctg
tgtgtgggag
ttcaggcgac
tctagtgaaa
cggegtttec
tattctaggt
tggacccgca
gcatttgctg
atcctegecc

gaactcggcg

gcttetgtte
Page 12

tcecteteccec
ccatctetgt
agctgggcac
tcgagaccgg
acctgcegttyg
tcaacaacaa
agaagctgct
gctcccactt
cagatctggce
tcgatgetge
ctaacgagga

acgcactgaa

gccatgatcg
gatgtgaaat
gccctecacce
actcctgtgt
tactactgga
gagaaaggcc
atgcggggct
agctgaacaa
ccgacgaagc
ctaccgceggyg
agttcccaga
agcttgctaa

cacagctcaa

tgttgaggca
caccggtaac
ctctgcaaag
tgctggtgga
ggattceccte
cggcaacacc
gaacgaagag
ctggctgacc
tgctaccttc
actgctcgca
gaagctcacc

gaagtaa

aaatcccctc
ggctgccecg
atgaagaaac
tctceegecac
ttgctggcga
tcgaccgttce
gaaactgcca
aagagcccat
accgctgetce
gatagaggtc
gcgectcacce
gactcctgaa

ggctgctatt

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2217

60

120

180

240

300

360

420

480

540

600

660

720

780
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aaggaactgc aggaccaggg ctacgacatc ccagaactgc ctgataacgc caccaccgac 840
gaggaaaaag acatcctcgc acgctacaac gctgttaagg gttccgctgt gaacccagtg 900
ctgcgtgaag gcaactctga ccgccgcgca ccaatcgctg tcaagaactt tgttaagaag 960
ttcccacacce gcatgggcga gtggtctgca gattccacge gt 1002
<210> 8

<211> 5364

<212> DNA

<213> Artificial

<220>

<223> DNA seqguence

<220>

<221> misc_feature

<223> plasmid pClik int sacB delta icd

<400> 8

tcgagaggcc tgacgtcggg cccggtacca cgcgtaaacc gcagcacccg caatcgcegceg 60
catcctcgaa gacctcgcag attccgatat tccaggaacc gccatgatcg aaatcccctce 120
agatgacgat gcacttgcca tcgagggacc ttcctccatc gatgtgaaat ggctgcccceg 180
caacggccgc aagcacggtg aattgttgat ggaaaccctg gccctccacc atgaagaaac 240
agaagctgca gccacctccg aaggcgaact tgtgtgggag actcctgtgt tctccgccac 300
tggcgaacag atcacagaat ccaacccacg ttcaggcgac tactactgga ttgctggcga 360
aagtggtgtc gtgaccagca ttcgtcgatc tctagtgaaa gagaaaggcc tcgaccgttce 420
ccaagtggca ttcatggggt attggaaaca cggcgtttcc atgcggggct gaaactgcca 480
ccataggcgc cagcaattag tagaacactg tattctaggt agctgaacaa aagagcccat 540
caaccaagga gactcagtct cttcacaaaa agcgctgtgce ttcctcacat ggaagcacag 600
cgctttttca tatttttatt gccataatgg gcacatgcgt ttttctcgag ttcttcecccege 660
acttcttatc accaccgccg tgagcatccc aacagcatct gctgccacac tcaccgccga 720
caccgacaag gaattgtgca tcgccagcaa caccgacgat tccgceggtgg ttaccttcetg 780
gaactccatt gaagactccg tgcgcgaaca acgcctcgac gaactagacg cccaagatcc 840
aggaatcaaa gcggcgattg aaagctacat cgcccaagat gacaacgccce caactgctgce 900
tgaactgcaa gtacgcctcg atgccatcga atccggcgaa ggcctagcca tgctcectcecec 960
agacgatccc acgctggcag accccaacgc cgaggaaagt ttcaaaacgg agtacacata 1020
cgacgaagcc aaagacatca tcagcggatt ctccagcgat ccagccagcg atgtactcac 1080
tagttcggac ctagggatat cgtcgacatc gatgctcttce tgcecgttaatt aacaattggg 1140
atcctctaga cccgggattt aaatgatccg ctagecgggct gctaaaggaa gcggaacacg 1200
tagaaagcca gtccgcagaa acggtgctga ccccggatga atgtcagcecta ctgggctatce 1260
tggacaaggg aaaacgcaag cgcaaagaga aagcaggtag cttgcagtgg gcttacatgg 1320
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cgatagctag
ccetetggta
atctgatggc
attgaacaag
tatgactggg
caggggcgcec
gacgaggcag
gacgttgtca
ctcctgteat
cggctgcata
gagcgagcac
catcaggggc
gaggatctcg
cgcttttctg
gcgttggcta
gtgctttacg
gagttcttet
catcacgaga
tcecgggacge
acgctagcgg
taccgcatca
ctgeggegag
gataacgcag
gccgegttge
cgctcaagtc
ggaagctccc
tttctceett
gtgtaggtcg
tgcgecttat
ctggcagcag
ttcttgaagt
ctgctgaagc
accgctggta

tctcaagaag

actgggcggt
aggttgggaa

gcaggggatc

atggattgca
cacaacagac
cggttctttt
cgcggctatce
ctgaagcggg
ctcaccttge
cgcttgatec
gtactcggat
tcgegecage
tcgtgaccca
gattcatcga
ccecgtgatat
gtatcgeccge
gagcgggact
tttcgattcc
cggctggatyg
cgcgecggcec
ggcgctette
cggtatcage
gaaagaacat
tggcgttttt
agaggtggcg
tcgtgegetc
cgggaagcgt
ttcgctccaa
ccggtaacta
ccactggtaa
ggtggcctaa
cagttacctt
gcggtggttt

atcctttgat

PhoenixTempl2232.tmp.txt

tttatggaca
gccctgcaaa
aagatctgat
cgcaggttet
aatcggctgce
tgtcaagacc
gtggctggcece
aagggactgg
tcctgecgag
ggctacctgce
ggaagccggt
cgaactgttc
tggcgatgec
ctgtggcegg
tgctgaagag
tcccgatteg
ctggggttceg
accgcegect
atcctccagce
ggcceggtgt
cgcttecteg
tcactcaaag
gtgagcaaaa
ccataggctce
aaacccgaca
tcctgtteeg
ggcgetttet
gctgggetgt
tcgtcttgag
caggattagc
ctacggctac
cggaaaaaga
ttttgtttge

cttttctacg

gcaagcgaac
gtaaactgga
caagagacag
ccggecgett
tctgatgeeg
gacctgtceg
acgacgggcg
ctgctattgg
aaagtatcca
ccattcgacc
cttgtcgatce
gccaggctca
tgcttgeccga
ctgggtgtgg
cttggcggcg
cagcgcatcg
aaatgaccga
tctatgaaag
gcggggatcet
gaaataccgc
ctcactgact
gcggtaatac
ggccagcaaa
cgccccectg
ggactataaa
accctgecgce
catagctcac
gtgcacgaac
tccaacccgg
agagcgaggt
actagaagga
gttggtagct
aagcagcaga
gggtctgacg
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cggaattgec
tggctttett
gatgaggatc
gggtggagag
ccgtgtteeg
gtgccctgaa
ttcettgege
gcgaagtgec
tcatggctga
accaagcgaa
aggatgatct
aggcgcgceat
atatcatggt
cggaccgcta
aatgggctga
ccttetateg
ccaagcgacyg
gttgggctte
catgctggag
acagatgcgt
cgctgegetce
ggttatccac
aggccaggaa
acgagcatca
gataccaggc
ttaccggata
gctgtaggta
cceceegttea
taagacacga
atgtaggcgag
cagtatttgg
cttgatccgg
ttacgcgcag

ctcagtggaa

agctggggcyg
gccgcecaagg
gtttcgeatg
gctattcgge
gctgtcageg
tgaactgcag
agctgtgcte
ggggcaggat
tgcaatgcgg
acatcgcatc
ggacgaagag
gcccgacggce
ggaaaatggc
tcaggacata
ccgcettecte
ccttettgac
cccaacctgce
ggaatcgttt
ttcttegece
aaggagaaaa
ggtcgttcgg
agaatcaggg
ccgtaaaaag
caaaaatcga
gtttcccecet
cctgteegec
tctcagtteg
gcccgaccgce
cttatcgcca
tgctacagag
tatctgcget
caaacaaacc
aaaaaaagga

cgaaaactca

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940

3000

3060

3120

3180

3240

3300

3360



cgttaaggga
gceggeegeg
ccttgttcaa
aagctcggcyg
gtaatcacga
acatcgttag
gggccagtta
tcaatcgtca
aagacgttcg
acttttttca
tcagccgtge
gtgcttttge
gttccagtgt
tctctcageg
ttttgatacg
ttcaaagagc
taatgtttac
gctgaacctyg
tcgctgtett
ttttgataga
aagacgatgt
ctgtcccaaa
tcagaaactt
gtaatatggg
gcttgagttg
gcaaactttt
cttcttecag
aaaatatgta
cctgctttat
cgtttggatt
tgcagactac
tttatagttt
ataatatctc

atcggcggec

ttttggtcat
gcecgecateg
ggatgctgtc
caaacgttga
cattgtttcc
gatcaagatc
aagaattaga
tttttgatcc
cgcgttcaat
gtgtgtaatc
gttttttatc
catagtatgc
ttgcttcaaa
tatggttgtc
tttttcegtc
tgtctgatge
cggagaaatc
accattcttg
taaagacgcyg
acatgtaaat
ggtagccegtg
cgtccaggcec
gatatttttc
aaatgccgta
cgcctectge
tgatgttcat
ccctectgtt
aggggtgacg
cagtaacaaa
gcaactggtc
gggcctaaag
ctgttgcatg
atttcactaa

gctcgattta

PhoenixTempl2232.tmp.txt

gagattatca
gcattttctt
tttgacaaca
ttgtttgtct
tttcgcttga
catttttaac
aacataacca
gcgggagtca
ttcatctgtt
atcgtttage
gctttgecaga
tttgttaaat
tactaagtat
gcctgagetg
accgtcaaag
tgatacgtta
agtgtagaat
tgtttggtct
gccagegttt
cgatgtgtca
atagtttgcg
ttttgcagaa
atttttttgc
tgtttcctta
cagcagtgcg
cgttcatgtc
tgaagatggc
ccaaagtata
ccecgegegat
tattttcctce
aactaaaaaa
ggcataaagt
ataatagtga

aatc

aaaaggatct
ttgecgttttt
gatgttttet
gcgtagaatc
ggtacagcga
acaaggccag
agcatgtaaa
gtgaacaggt
actgtgttag
tcaatcatac
agtttttgac
aaagattctt
ttgtggeett
tagttgcctt
attgatttat
acttgtgcag
aaacggattt
tttaggatag
ttccagctgt
tccgecatttt
acagtgccgt
gagatatttt
tgttcaggga
tatggctttt
gtagtaaagg
tcectttttta
aagttagtta
cactttgccce
ttactttteg
ttttgtttga
tctatctgtt
tgccttttta

acggcaggta
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tcacctagat
atttgttaac
tgcectttgat
ctetgtttgt
agtgtgagta
ttttgttcag
tatcgttaga
accatttgcc
atgcaatcag
cgagagcgcc
tttettgacg
cgccttggta
tatcttctac
catcgatgaa
aatcctctac
ttgtcagtgt
ttccgtcaga
aatcatttgc
caatagaagt
taggatctcc
cagcgttttg
taattgtgga
tttgcagcat
ggttegttte
ttaatactgt
tgtactgtgt
cgcacaataa
tttacacatt
acctcattct
tagaaaatca
tcttttcatt
atcacaattc

tatgtgatgg

ccttttaaag
tgttaattgt
gttcagcagg
catatagctt
agtaaaggtt
cggcttgtat
cgtaatgccg
gttcatttta
cggtttcatc
gtttgctaac
gaagaatgat
gccatcttca
gtagtgagga
ctgctgtaca
accgttgatg
ttgtttgeeg
tgtaaatgtg
atcgaatttg
ttcgccgact
ggctaatgca
taatggccag
cgaatcaaat
atcatggcgt
tttcgcaaac
tgettgtttt
tagcggtctg
aaaaagacct
ttaggtcttg
attagactct
taaaaggatt
ctctgtattt
agaaaatatc

gttaaaaagg

3420

3480

3540

3600

3660

3720

3780

3840

3900

3960

4020

4080

4140

4200

4260

4320

4380

4440

4500

4560

4620

4680

4740

4800

4860

4920

4980

5040

5100

5160

5220

5280

5340

5364



<210> 9

<211> 1055
<212> DNA
<213> Arti

<220>

<223> DNA

<220>
<221>
<223>

misc
<400> 9

acgcgtaaac
ttccaggaac
cttecctecat
tggaaaccct
ttgtgtggga
gttcaggcga
ctctagtgaa
acggcgttte
gtattctagg
aagcgctgtg
ggcacatgcg
caacagcatc
acaccgacga
aacgcctcga
tcgcccaaga
aatccggcga
ccgaggaaag

tctccagega

ficial

sequence

feature

cgcagcaccc
cgccatgatc
cgatgtgaaa
ggccctecac
gactcctgtg
ctactactgg
agagaaaggc
catgcggggc
tagctgaaca
cttccteaca
tttttctcga
tgctgccaca
ttccgegatyg
cgaactagac
tgacaacgcc
aggcctagec
tttcaaaacyg

tccagccage

PhoenixTempl2232.tmp.txt

gcaatcgcgce
gaaatcccct
tggctgeccec
catgaagaaa
ttctcegeca
attgctggcg
ctcgaccgtt
tgaaactgcc
aaagagccca
tggaagcaca
gttctteceg
ctcaccgceg
gttaccttct
gcccaagatce
ccaactgctg
atgctcctec
gagtacacat

gatgtactca

insert of pClik int sacB delta icd

gcatcctcga
cagatgacga
gcaacggccg
cagaagctgc
ctggcgaaca
aaagtggtgt
cccaagtgge
accataggcg
tcaaccaagg
gcgettttte
cacttcttat
acaccgacaa
ggaactccat
caggaatcaa
ctgaactgca
cagacgatcc
acgacgaagc

ctagt
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agacctcgca
tgcacttgec
caagcacggt
agccacctcc
gatcacagaa
cgtgaccagce
attcatgggg
ccagcaatta
agactcagtc
atatttttat
caccaccgcec
ggaattgtgc
tgaagactcc
agcggcgatt
agtacgcctc
cacgctggca

caaagacatc

gattccgata
atcgagggac
gaattgttga
gaaggcgaac
tccaacccac
attcgtcgat
tattggaaac
gtagaacact
tcttcacaaa
tgccataatyg
gtgagcatcc
atcgccageca
gtgcgcgaac
gaaagctaca
gatgccatcg
gaccccaacg

atcagcggat

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1055



