<110>
<120>
<130>
<160> 46
<170>
<210> 1
<211>

<212>
<213>

DNA
<400> 1

atgacgagcg
gcccgecettt
acgcatcccc
tgggatcttc
ggccggattc
tccgatttcyg
aagtacttca
gggccgctceg
agctgtcagg
gctggcatct
ctgcgtccgg
atcgtcttca
accgccgaag
atgatgctgt
caggatctgc
gagctcaaga
ggtcttgaat
gcgttctggt
ggggcagggg

aacagctatg

1596

27198

gttttgatta
ccgaaaatcc
tgatccatat
tgacggagcc
tgggcggcgyg
accgctgggce
tccgttecga
gggtgtccaa
aaatggggct
accagatgac
ccctggggceyg
acgggacgcg
cgagccagga
cgggcgtcgg
cgggcgtggg
cggatgagag
acaccatgtt
actcggaccc
ctgaggcagg

tgctgcgtcc

SEQUENCE LISTING

DSM IP Assets B.V.

PatentIn version 3.3

Gluconobacter oxydans

catcgttgtc
ttcecgtcecegt
gccggteggt
gcagaaacat
atcgtccatc
ggcggaaggt
aggcaatgcc
cctcgcagat
gccctacaac
catccggaac
gaagaacctg
ggcgacgggce
aatcgttgtg
gcctgeccecgceg
cgagaacctt
cttcgacaag
cagatccggc
gtcatcgggt
ggtgacgtcc

gaagtctcgc

ggtggcggtt
gtctgcctca
ttcgcgaaga
gcgaacaacc
aacgcggaag
gcggatggcet
gtgttttcgg
ccgaacccga
cctgacttca
aaccggcgct
acggttgtga
gtgcagtata
acggccggag
catcttcgcg
caggaccatt
taccggaaac
cccgtcgegt
gttcctgatc
gttcccaagg

ggtaccgttc

Inproved production of 2-keto-L-gulonic acid

cggctggctg
tcgaggcggg
tgaccacggg
gccagatccc
tcttcacgceg
ggagcttccg
gcacctggca
ccagccgtgce
atggcgcatc
gctcgacggc
cgcgggcgcet
tcgccaacgg
cgatcggaac
aaaatggtat
tcggtgtgga
tgcactggat
ccaacgtggt
tccagttcca
gcgcgtceggyg

ggctgcgttc

tgttctcgceca
ccggcegggac
gccgcatacc
ctatgtgcag
gggacaccct
ggatgtccag
tggcacgaac
cttcgtgcag
gcaggaaggg
tgtggggtat
ggtcctgaag
caccctgaat
gccgaagctg
cccggtegtyg
tatcgtagcc
gctgtgggcea
tgagggcggce
ttttcttgcg
gattacgctg

ggcagatcca

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200



agggtcaatc
gcggaaggtg
aaggaaacat
cgggaacatg
atgtccgtcg
agctcggtca
gagcgggcag
<210> 2

<211> 531
<212> PRT
<213>
<400> 2

Met Thr Ser

1

Cys Val Leu

Ile Glu

35

Leu

Val Gly Phe

50

Thr
65

Glu Pro

Gly Arg Ile

Arg Gly His

Gly Ser

115

Trp

Ala
130

Asn Val

cgatggtcga
tgcggctgag
gcttctttag
gccggacctc
tcgatccgceg
tgccgtcgcet

cggatttcat

Gly Phe

Ala
20

Ala

Ala Gly

Ala Lys

Gln Lys

Leu Gly

Pro Ser

100

Phe Arg

Phe Ser

Asp

Arg

Arg

Met

His

70

Gly

Asp

Asp

Gly

tcccaatttce
ctacgagatg
cggtaaacag
ctatcatccg
tctgaaggtt
gctcggttcc

tcaggggaac

Gluconobacter oxydans

Tyr Ile

Leu Ser

Arg Asp

40

Thr
55

Thr

Ala Asn

Gly Ser

Phe Asp

Val Gln

120

Thr
135

Trp

cttggagacc
ttctccecage
ccgacgatgc
acatgcacct
catggccttg
aacaccaatg

gcctga

Val Val

10

Gly

Glu
25

Asn Pro

Thr His Pro

Gly Pro His

Gln
75

Asn Arg

Ile
90

Ser Asn

Arg Ala

105

Trp

Lys Tyr Phe

His Gly Thr

cggccgacct
cttccttgca
agatgtatcg
gcaagatggg
agggcatcag

ccgcgacgat

Gly Gly Ser

Ser Val Arg

30

Ile
45

Leu His

Thr
60

Trp Asp

Ile Pro Tyr

Ala Glu Val

Ala Glu Gly

110

Ile Arg Ser

125

Asn Pro

140

Gly

tgagacgtct
gaagcacatc
ggactatgcg
gcgggatgac
gatctgtgac

catgatcagt

Ala
15

Gly

Val Cys

Met Pro

Leu Leu

Val Gln

80

Phe
95

Thr
Ala Asp
Glu

Gly

Leu Gly

1260

1320

1380

1440

1500

1560

1596



Val

145

Ser

Ser

Arg

Asn

Gly

225

Thr

Thr

Arg

Asn

Asp

305

Gly

Val

Asp

Ser

Cys

Gln

Cys

Leu

210

Thr

Ala

Pro

Glu

Leu

290

Glu

Leu

Glu

Leu

Asn

Gln

Glu

Ser

195

Thr

Arg

Glu

Lys

Asn

275

Gln

Ser

Glu

Gly

Gln
355

Leu

Glu

Gly

180

Thr

Val

Ala

Ala

Leu

260

Gly

Asp

Phe

Tyr

Gly

340

Phe

Ala

Met

165

Ala

Ala

Val

Thr

Ser

245

Met

Ile

His

Asp

Thr

325

Ala

His

Asp

150

Gly

Gly

Val

Thr

Gly

230

Gln

Met

Pro

Phe

Lys

310

Met

Phe

Phe

Pro

Leu

Ile

Gly

Arg

215

Val

Glu

Leu

Val

Gly

295

Tyr

Phe

Trp

Leu

Asn

Pro

Tyr

Tyr

200

Ala

Gln

Ile

Ser

Val

280

Val

Arg

Arg

Tyr

Ala
360

Pro

Tyr

Gln

185

Leu

Leu

Tyr

Val

Gly

265

Gln

Asp

Lys

Ser

Ser

345

Gly

Thr

Asn

170

Met

Arg

Val

Ile

Val

250

Val

Asp

Ile

Leu

Gly

330

Asp

Ala

Ser

155

Pro

Thr

Pro

Leu

Ala

235

Thr

Gly

Leu

Val

His

315

Pro

Pro

Gly

Arg

Asp

Ile

Ala

Lys

220

Asn

Ala

Pro

Pro

Ala

300

Trp

Val

Ser

Ala

Ala

Phe

Arg

Leu

205

Ile

Gly

Gly

Ala

Gly

285

Glu

Met

Ala

Ser

Glu
365

Phe

Asn

Asn

190

Gly

Val

Thr

Ala

Ala

270

Val

Leu

Leu

Ser

Gly

350

Ala

Val

Gly

175

Asn

Arg

Phe

Leu

Ile

255

His

Gly

Lys

Trp

Asn

335

Val

Gly

Gln

160

Ala

Arg

Lys

Asn

Asn

240

Gly

Leu

Glu

Thr

Ala

320

Val

Pro

Val



Thr Ser
370

Leu Arg
385

Arg Val

Leu Glu

Gln Pro

Lys Gln
450

Arg Thr
465

Met Ser

Arg Ile

Asn Ala

Gly Asn
530

<210>
<211>
<212>
<213>

<220>
<223>

<400>
atgacga

Val Pro Lys Gly

Pro Lys Ser Arg
390

Asn Pro Met Val
405

Thr Ser Ala Glu
420

Ser Leu Gln Lys
435

Pro Thr Met Gln

Ser Tyr His Pro
470

Val Val Asp Pro
485

Cys Asp Ser Ser
500

Ala Thr Ile Met
515

Ala

3

20

DNA
Artificial

PCR-primer

3
gcg gttttgatta

Ala

375

Gly

Asp

Gly

His

Met

455

Thr

Arg

Val

Ile

Ser

Thr

Pro

Val

Ile

440

Tyr

Cys

Leu

Met

Ser
520

Gly

Val

Asn

Arg

425

Lys

Arg

Thr

Lys

Pro

505

Glu

Ile

Arg

Phe

410

Leu

Glu

Asp

Cys

Val

490

Ser

Arg

Thr

Leu

395

Leu

Ser

Thr

Tyr

Lys

475

His

Leu

Ala

Leu

380

Arg

Gly

Tyr

Cys

Ala

460

Met

Gly

Leu

Ala

Asn

Ser

Asp

Glu

Phe

445

Arg

Gly

Leu

Gly

Asp
525

Ser

Ala

Pro

Met

430

Phe

Glu

Arg

Glu

Ser

510

Phe

Tyr

Asp

Ala

415

Phe

Ser

His

Asp

Gly

495

Asn

Ile

Val

Pro

400

Asp

Ser

Gly

Gly

Asp

480

Ile

Thr

Gln

20



<210>
<211>
<212>
<213>

<220>
<223>

<400>

4

20

DNA
Artificial

PCR-primer

4

tcaggcgttc ccctgaatga

<210>
<211>
<212>
<213>

<220>
<223>

<400>

5

33

DNA
Artificial

primer

5

ctcgagaagc ttgatgactg cgtggccctg ctg

<210>
<211>
<212>
<213>

<220>
<223>

<400>

ccctgaagaa gaggatcagg ccgtcgactc tcactagtct ccgtggtttc gggccggtc

<210>
<211>
<212>
<213>

<220>
<223>

<400>

gaccggcccg aaaccacgga gactagtgag agtcgacggc ctgatcctct tcttcaggg

<210>
<211>
<212>
<213>

<220>
<223>

<400>

9

59

DNA
Artificial

primer

6

5
59

DNA
Artificial

primer

7

8

31

DNA
Artificial

primer

8

20

33

59

59



ctcgatctag atgccgccag gtgcgtggga c

<210> 9
<211> 37
<212> DNA

<213> Artificial

<220>
<223> primer

<400> 9
ctcgagaagc tttggaacgt taagttcaat cttcacg

<210> 10

<211> 62

<212> DNA

<213> Artificial

<220>
<223> primer

<400> 10
cgtggcatag gtcttagatg acgtcgactc tcgactagtg accaagaact gttctggcaa

99
<210> 11
<211> 62

<212> DNA
<213> Artificial

<220>
<223> primer

<400> 11
ccttgccaga acagttcttg gtcactagtc gagagtcgac gtcatctaag acctatgcca

cg

<210> 12
<211> 33
<212> DNA

<213> Artificial

<220>
<223> ©primer

<400> 12
ctcgagtcta gatgaatgct gctgatgagg gag

<210> 13
<211> 34

31

37

60

62

60

62

33



<212>
<213>

<220>
<223>

<400>

DNA
Artificial

primer

13

ctcgagaagc ttaaccttct tgtgacgggc gtgc

<210>
<211>
<212>
<213>

<220>
<223>

<400>

gtcctgtcag atcatttctg atcgtcgact ctcactagta cggtgacttc cggacaaagc

ac

<210>
<211>
<212>
<213>

<220>
<223>

<400>

gtgctttgtc cggaagtcac cgtactagtg agagtcgacg atcagaaatg atctgacagg

ac

<210>
<211>
<212>
<213>

<220>
<223>

<400>

14

62

DNA
Artificial

primer

14

15

62

DNA
Artificial

primer

15

16

30

DNA
Artificial

primer

16

ctcgagtcta gaccgccaat tccggcagcg

<210>
<211>
<212>
<213>

<220>
<223>

17

34

DNA
Artificial

primer

34

60

62

60

62

30



<400> 17
ctcgagaagc ttcaagatcg ccatccccta tctg

<210> 18
<211> 59
<212> DNA

<213> Artificial

<220>
<223> primer

<400> 18
gtccgtattc gatccgcatg ggtcgactct cactagtgtt cttactccge catgccagce

<210> 19
<211> 59
<212> DNA

<213> Artificial

<220>
<223> primer

<400> 19
gctggcatgg cggagtaaga acactagtga gagtcgaccc atgcggatcg aatacggac

<210> 20

<211> 33

<212> DNA

<213> Artificial

<220>
<223> primer

<400> 20
ctcgagtcta gatgtcctgt tcagtctggg gtg

<210> 21

<211> 33

<212> DNA

<213> Artificial

<220>
<223> primer

<400> 21
ctcgagacta gtaaacttgg tctgacagtt acc

<210> 22
<211> 48
<212> DNA

<213> Artificial

34

59

59

33

33



<220>
<223> primer

<400> 22
gtcagggacg ctgaggccac tcgagccgct catgagacaa taaccctg

<210> 23
<211> 29
<212> DNA

<213> Artificial

<220>
<223> primer

<400> 23
ctgactcgag tggcctcagc gtccctgac

<210> 24
<211> 38
<212> DNA

<213> Artificial

<220>
<223> primer

<400> 24
ctcgaatcga taactaactc ctgtgcgaac tatggtgce

<210> 25

<211> 56

<212> DNA

<213> Artificial

<220>
<223> primer

<400> 25

gcaccatagt tcgcacagga gttagttatc gatgacgagc ggttttgatt acatcg

<210> 26

<211> 36

<212> DNA

<213> Artificial

<220>
<223> primer

<400> 26
ctcgaggtcg actcaggcgt tcccctgaat gaaatc

<210> 27

48

29

38

56

36



<211> 22
<212> DNA
<213> Artificial

<220>
<223> primer

<400> 27
cgccggactg ggcgatcgtt gg

<210> 28
<211> 24
<212> DNA

<213> Artificial

<220>
<223> primer

<400> 28
gccttttcca gcgggggacg acca

<210> 29

<211> 19

<212> DNA

<213> Artificial

<220>
<223> primer

<400> 29
tcgcaaccac ccagaacac

<210> 30

<211> 21

<212> DNA

<213> Artificial

<220>
<223> primer

<400> 30
tgtccacgac cagattagcc a

<210> 31
<211> 20
<212> DNA

<213> Artificial

<220>
<223> primer

<400> 31
aatcgtcccg gctccggaaa

22

24

19

21

20



<210> 32

<211> 23

<212> DNA

<213> Artificial

<220>
<223> primer

<400> 32

gcttgcecgtt gatcgcatag gtg

<210> 33
<211> 18
<212> DNA

<213> Artificial

<220>
<223> primer

<400> 33
agcttcgact ggttctcc

<210> 34

<211> 20

<212> DNA

<213> Artificial

<220>
<223> primer

<400> 34

agtacgaata ggccgtgtag

<210> 35

<211> 24

<212> DNA

<213> Artificial

<220>
<223> primer

<400> 35

gcatggacca gcttctcaag agcg

<210> 36
<211> 23
<212> DNA

<213> Artificial

<220>
<223> primer

23

18

20

24



<400>

catgtgctgg aacgtgaaat tgc

<210>
<211>
<212>
<213>

<220>
<223>

<400>

36

37

21

DNA
Artificial

primer

37

caatgcgata gttcgtggac g

<210>
<211>
<212>
<213>

<220>
<223>

<400>

38

22

DNA
Artificial

primer

38

ggcattccgg acatgaagaa cg

<210>
<211>
<212>
<213>

<220>
<223>

<400>

ttgctcaccc agaaacgctg gtg

<210>
<211>
<212>
<213>

<220>
<223>

<400>

39

23

DNA
Artificial

primer

39

40

22

DNA
Artificial

primer

40

gtcatcgggt gttcctgatc tc

<210>
<211>
<212>
<213>

41

22

DNA
Artificial

23

21

22

23

22



<220>
<223>

<400>

primer

41

gatttcctge agcgcgtgca cc

<210>
<211>
<212>
<213>

<220>
<223>

<400>

acggcatgaa ttatggaacg gttg

<210>
<211>
<212>
<213>

<220>
<223>

<400>

42

24

DNA
Artificial

primer

42

43

22

DNA
Artificial

primer

43

ggtcgatctg acagaggacg gt

<210>
<211>
<212>
<213>

<220>
<223>

<400>

44

22

DNA
Artificial

primer

44

gtgtcgtatg tggttcccga gg

<210>
<211>
<212>
<213>

<220>
<223>

<400>

ctgactcgag ttgaagtccg cgccgagcg

<210>

45

29

DNA
Artificial

primer

45

46

22

24

22

22

29



<211>
<212>
<213>

<220>
<223>

<400>

30
DNA
Artificial

primer

46

ctcgagtcga ctttctccaa aaccccgctc

30



