<1l1l0>
<120>
<130> 2603
<160> 18
<170>
<210> 1

<211> 1935
<212> DNA
<213>

<400> 1
atgactttct

gaggagatcc
acggacccge
tccgatcagce
tcggatgccc
ctgaaccagg
tcgctggtcg
gcgcttcectge
gggcggtgcea
gctcattttc
tcggggcagg
acgcgctggce
gatgcctggce
ctgcgtcagg
ttcaataatc
tttgatgagg
gttctgacgce
tcgetgggge

ggtgtcccgg

ccgetggtet

3

ggagtgccaa
tcgtcgecect
tgaaggcgct
ggatgcccegg
gcagtattct
gacaggtgca
gggaagtcac
gggggctgat
tccgcagcaa
cggaaaatct
aagagcgtct
atgagctgac
aggtcagcat
ccgaaaagct
tgctggcegge
cctctetgge
ggcggcetgcet
agttgctgcece
catcagcggce

ggtcggatge

SEQUENCE LISTING

DSM IP Assets B.V.

Novel gene SMS 43

PatentIn version 3.3

Gluconobacter oxydans DSM

agggccgtceg
gacggatctg
ggatctgctg
tctgaccgga
gctgacagga
ggcctatgtg
gcagcactgt
ggaagcgctt
tgtgcgggat
ctggcccgaa
ggtcggagag
gcggctggcet
ggaccgggat
gcagtcgctc
aatttcaggg
gctgctgcgce
tcagttcgga
ggggctgacg
cccatgecgeg

ggaccagctt

17078

cgcccgctga
ctggaagacc
cgggcgcaca
gaccagctgc
tatgccgatc
cacaaaccct
cttgctcagc
ccgatcgggce
gaatccgaga
atcacggcca
gttcttacgg
cttgcttggce
gtgacgtccc
ggaacgctgg
tctctcgagce
aatgccgcgg
cggccgcgeg
gatcttctge
ctgtgtgtgg

gaaatggcgce

tcctgcectggt
agtatgaaat
gggacgtcgce
tgatgcaggc
tggaggctgt
gggattcgga
gtgccctgag
tcgtttttte
gcggggctga
tgcgcgagga
aaggagaggg
cggaaggcgc
gtgtcgttat
ccggcggtat
ttctggagga
attccgccca
aggcgcegtcet
gtcagagcct
aagacgtgcc

tcctgaacct

tgacgatgag
cctgtccacc
gaccatcatt
ccgggcegttt
cgtctccgeg
tgccttgcegt
gacggagcag
ggaccgggac
gaacgagcag
tgtgcgegtt
ccgttctgtce
ttccecgggcea
ggaatcacgg
cgcgcatgat
tattgcggag
gcgcggggcet
gtcggctgtyg
caaaaagcgg
accggatctg

gtgtgtgaat

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200



gcgcgggatg
aagcggacgg
gatgaaggcg
accaaggatg
cggagttatg
ctgcttecccg
aagcttgaac
acggccggat
gcgctgaagc
ccggatcatg
gtgctgttta
ccgaagcectt
gacggtggtg
<210> 2

<211> 645
<212> PRT
<213>
<400> 2

Met Thr Phe

1

Val Asp Asp

Asp Gln Tyr

35

Leu
50

Leu Arg

Met
65

Pro Gly

Ser Asp Ala

ccatggcgga
gtcttcecege
aaggcatgcc
tcgggegtgg
gcgaaattgt
tggcgegegg
ggcgcctgaa
tcctggcecca
gtgttgatcc
atggtctggce
tcagtgggca
ttacgcagga

cctca

Trp Ser Al

Glu
20

Glu Gl

Glu Ile Le

Ala His

Thr Gl

70

Leu

Ser Il

85

Arg

Arg

tggcgggacg
agaatgctgt
gccggaggtg
gaccgggttg
tgttgacagt
cagtcaggaa
ggttttggtg
ggatggccac
ggcgtcccecec
ctgtgcggaa
cacagatgat

aagcctgcag

Gluconobacter oxydans DSM

a Lys Gly

u Ile Leu

Thr
40

u Ser

Asp Val

55

y Asp Gln

e Leu Leu

gtgcggatca
ccggaccggg
gcggcaagga
ggtctgtcca
gtcgtgggca
cgggttgctg
ctggatgatg
gaggtgacgg
ttcgagcttyg
gcattgctga
atgccggcecc

cgggccgttg

17078

Ser
10

Pro Arg

vVal
25

Ala Leu

Thr Asp Pro

Ala Thr Ile

Met
75

Leu Leu

Thr Gly

90

Tyr

gcgcgcatgt
ccgtggeget
tttttgatcc
gcgtatatgg
gggggacgcyg
tgccgcagcet
aagcgcctgt
ctgtggcctc
cgatcattga
aggccgtgcec
ctgaaaacgg

ccgaaaccat

Pro Leu Ile

Thr Leu

30

Asp

Leu Lys Ala

45

Ile
60

Ser Asp

Gln Ala Arg

Ala Asp Leu

cgtcgagcag
ggaggtcgtg
cttctttacg
ttttctgagce
catgacgttg
tcagggggtg
gcgaatggtg
gctggcggat
tatgaggatg
cggattgagg
gcttcttctg

gcgttcectgtt

Leu Leu

15

Leu Glu

Leu Asp

Gln Arg

Ala Phe

80

Glu
95

Ala

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1935



val

Pro

His

Gly

145

Gly

Glu

Ala

Gly

Glu

225

Asp

Met

Leu

Ser

Ser
305

Val

Trp

Cys

130

Leu

Arg

Asn

Met

Glu

210

Leu

Ala

Glu

Ala

Gly

290

Leu

Ser

Asp

115

Leu

Met

Cys

Glu

Arg

195

Val

Thr

Trp

Ser

Gly

275

Ser

Ala

Ala

100

Ser

Ala

Glu

Ile

Gln

180

Glu

Leu

Arg

Gln

Arg

260

Gly

Leu

Leu

Leu

Asp

Gln

Ala

Arg

165

Ala

Asp

Thr

Leu

val

245

Leu

Ile

Glu

Leu

Asn

Ala

Arg

Leu

150

Ser

His

Val

Glu

Ala

230

Ser

Arg

Ala

Leu

Arg
310

Gln

Leu

Ala

135

Pro

Asn

Phe

Arg

Gly

215

Leu

Met

Gln

His

Leu

295

Asn

Gly

Arg

120

Leu

Ile

vVal

Pro

val

200

Glu

Ala

Asp

Ala

Asp

280

Glu

Ala

Gln

105

Ser

Arg

Gly

Arg

Glu

185

Ser

Gly

Trp

Arg

Glu

265

Phe

Asp

Ala

Val

Leu

Thr

Leu

Asp

170

Asn

Gly

Arg

Pro

Asp

250

Lys

Asn

Ile

Asp

Gln

Val

Glu

vVal

155

Glu

Leu

Gln

Ser

Glu

235

Val

Leu

Asn

Ala

Ser
315

Ala

Gly

Gln

140

Phe

Ser

Trp

Glu

Val

220

Gly

Thr

Gln

Leu

Glu

300

Ala

Tyr

Glu

125

Ala

Ser

Glu

Pro

Glu

205

Thr

Ala

Ser

Ser

Leu

285

Phe

Gln

Val

110

Val

Leu

Asp

Ser

Glu

190

Arg

Arg

Ser

Arg

Leu

270

Ala

Asp

Arg

His

Thr

Leu

Arg

Gly

175

Ile

Leu

Trp

Arg

Val

255

Gly

Ala

Glu

Gly

Lys

Gln

Arg

Asp

160

Ala

Thr

Val

His

Ala

240

Val

Thr

Ile

Ala

Ala
320



vVal

Leu

Leu

Cys

Ser

385

Ala

vVal

Arg

Glu

Gly

465

Arg

Arg

Ala

Leu

Leu

Ser

Arg

Ala

370

Asp

Arg

Val

Ala

Val

450

Arg

Ser

Met

Val

vVal
530

Thr

Ala

Gln

355

Leu

Ala

Asp

Glu

Val

435

Ala

Gly

Tyr

Thr

Pro

515

Leu

Arg

vVal

340

Ser

Cys

Asp

Ala

Gln

420

Ala

Ala

Thr

Gly

Leu

500

Gln

Asp

Arg

325

Ser

Leu

vVal

Gln

Met

405

Lys

Leu

Arg

Gly

Glu

485

Leu

Leu

Asp

Leu

Leu

Lys

Glu

Leu

390

Ala

Arg

Glu

Ile

Leu

470

Ile

Leu

Gln

Glu

Leu

Gly

Lys

Asp

375

Glu

Asp

Thr

val

Phe

455

Gly

vVal

Pro

Gly

Ala
535

Gln

Gln

Arg

360

vVal

Met

Gly

Gly

vVal

440

Asp

Leu

val

vVal

vVal

520

Pro

Phe

Leu

345

Gly

Pro

Ala

Gly

Leu

425

Asp

Pro

Ser

Asp

Ala

505

Lys

Val

Gly

330

Leu

Val

Pro

Leu

Thr

410

Pro

Glu

Phe

Ser

Ser

490

Arg

Leu

Arg

Arg

Pro

Pro

Asp

Leu

395

vVal

Ala

Gly

Phe

Val

475

Val

Gly

Glu

Met

Pro

Gly

Ala

Leu

380

Asn

Arg

Glu

Glu

Thr

460

Tyr

Val

Ser

Arg

Val
540

Arg

Leu

Ser

365

Pro

Leu

Ile

Cys

Gly

445

Thr

Gly

Gly

Gln

Arg

525

Thr

Glu

Thr

350

Ala

Leu

Cys

Ser

Cys

430

Met

Lys

Phe

Arg

Glu

510

Leu

Ala

Ala

335

Asp

Ala

Val

Val

Ala

415

Pro

Pro

Asp

Leu

Gly

495

Arg

Lys

Gly

Arg

Leu

Pro

Trp

Asn

400

His

Asp

Pro

Val

Ser

480

Thr

Val

Val

Phe



Leu Ala
545

Ala Leu

Asp Met

Leu Lys

Asp Asp
610

Thr Gln
625

Asp Gly

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

<220>
<223>

<400>
atgactt

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

<220>
<223>

<400>
tgaggca

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

Gln Asp Gly His
550

Lys Arg Val Asp
565

Arg Met Pro Asp
580

Ala Val Pro Gly
595

Met Pro Ala Pro

Glu Ser Leu Gln
630

Gly Ala Ser
645

3

20

DNA
Artificial
primer

3

tct ggagtgccaa

4

20

DNA
Artificial

primer

4
cca ccgtcaacag

5

59

DNA
Artificial

Glu

Pro

His

Leu

Glu

615

Arg

val

Ala

Asp

Arg

600

Asn

Ala

Thr

Ser

Gly

585

val

Gly

vVal

Ala

Pro

570

Leu

Leu

Leu

Ala

Val

555

Phe

Ala

Phe

Leu

Glu
635

Ala

Glu

Cys

Ile

Leu

620

Thr

Ser

Leu

Ala

Ser

605

Pro

Met

Leu

Ala

Glu

590

Gly

Lys

Arg

Ala

Ile

575

Ala

His

Pro

Ser

Asp

560

Ile

Leu

Thr

Phe

Val
640

20

20



<220>
<223>

<400> 5

primer

ggatggcagc accatagtca gcaggaggcc tgcccaaatg actttctgga gtgccaaag

<210> 6

<211> 400

<212> DNA

<213> Artificial
<220>

<223> primer

<400> 6

gtggcctcag cgtccecctgac
ggcatcaggg gtttgttccg
aagaaaagcg gatcataaaa
tcatgctggce gtacccctgce
agttggaacc cgagcgtctg
catgttgtaa tatctctcgg
aaaagggatg gcagcaccat
<210> 7

<211> 28

<212> DNA

<213> Artificial
<220>

<223> primer

<400> 7

acgctttttce
ctctcagtag
tcacacttaa
gatatgtgta
tggtcaaatg
ggtttccagt

agttcgcaca

gagactcgag gtggcctcag cgtccctg

<210> 8

<211> 59

<212> DNA

<213> Artificial
<220>

<223> primer
<400> 8

gtagaggagg
gggcgctctt
agtacgaaaa
agtaactaca
caggtgaggg
tcataagagt

ggagttcgta

acgctctgcet
tctgggggaa
aatatcaacg
tggtgcgtta
tcgtccecgtga

aaaaccgggc

tttctcaagg
accgccccaa
taacgtgatt
cgcgttagga
ttaagaattg

tgttcatcgg

ctttggcact ccagaaagtc atttgggcag gcctcctget gactatggtg ctgccatcc

<210> 9
<211> 2367

59

60

120

180

240

300

360

400

28

59



<212>
<213>

DNA
<400> 9

atgaacagcg
gccttectga
ctcgececggcea
acatggatcg
accagcttct
actctcatgg
ggcgccacat
gtccacccga
gactccgacc
tacgccagcet
taccgcaccg
ggcgacacgg
ggcacggaaa
ggcgtcggcet
atcgtcctca
tgcacggatt
cccggcetegt
ggccgcatcg
gtccgecaccg
cctctggccg
tacgacccga
ggcggcgacce
aagaccggcg
gccacggccce
atcatcgcca
atcgtcectg

gccecccgaac

gcecccecgeac
tcatcgaagg
tcgcgetgge
ccctgggect
ggcccagctt
cgccecectggcet
ccggcgcecct
ccatcgcccce
agccaggcca
tcacgcagat
gcgacatggc
tctatatctg
agtggaagtt
actggcatga
ccacgatcga
tcggaacgaa
actacccgac
ccgataacga
gcgcacaggt
aaggcgagat
aactcaacct
gcagcaaggc
acgaacgctg
agcccatcct
tgaccaagcg
tggaaatgcg

agccctatte

Gluconobacter oxydans DSM

gctctccatg
cctccacctce
ggccagcagce
gcttgtggca
ctccecgectg
cagcggceccce
cggcgcgatc
gcaggacacc
tgactggccc
caaccgcgac
gctgaacggc
ctcaccgcac
cgacccccac
cagcacggcc
cgccecgectce
cggcaacgtc
cgccgecccece
gcgcaccggce
ctgggcctgg
ctaccccgcece
cgtcttcttce
ctcagacgaa
gcacttccgce
ctatgacatt
cggccagatc
caaagtcccg

cgcectetec

17078

atcatcggga
atcatcctcg
gtctacatga
acagccctgt
atcgtgttcc
ggccggcegcet
atcgtggctt
acccacccge
gcctatggcece
aatgtcagca
gccgagttcce
aacatcgtct
gcccagacga
acggacgcca
atcaccatcg
aatctcctga
ctcgtggcegg
gagccctcecg
gacgccacca
gaaaccccca
ccgctcggcea
tacaacgacg
accgccaacc
ccggacggcec
ttcgtgcteg
caggacggcg

atcggaacag

ttctgggcegce
gcggctcgtg
tccgtcgcaa
ggtcgctcgce
tgtgcgtcgce
acttcacccg
tcctegeecgg
aggaaaccgc
gcacggcttc
agctccgcegt
agggcacccc
cggcccttga
aagtctggca
acgcgccctg
acgcccgtac
ccggcectcecgg
gtgacatcgt
gcgtcgtcecg
acccgcatcg
acatgtgggg
accagacccc
ccttegtcegce
acgacctcgt
atggcggcac
accgccgcga
caccggaaca

agcgcctgaa

cctcatggcece
gttctacacc
catcctcteg
cgaagtcggc
cctgatcgceg
cccecegtceaca
catgttccgg
gtccaccgcce
cggcacgcge
cgcctggacc
catcaagatc
cccggacacce
gcgctgccgce
cgcctcgcege
cggccaggcec
cccgacagcet
ggtcgtcggce
cggctatgat
cggcaccaca
caccgccage
cgatttctgg
cgtggacgcc
ggactacgat
ccgceccggceg
cggcaccccg
ccagtacctc

acccagcgac

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620



atgtggggtg
tatgaaggcg
tacggcggca
aacgacatcc
ggcttcaaac
gtccgetcga
atgaacgcca
caggacatgc
atgagcggcc
tatgtccgceg
gcctcacagg
gtcaccgcag
gcctacgcecce
<210>
<211>

<212>
<213>

10
788
PRT

<400> 10
Met Asn Ser
1

Ala Leu Met

Leu Gly Gly

35

Ser Val

50

Ser

Leu Leu

65

Gly

Thr Ser Phe

gtacgatctt
agttcacccc
tcaactgggg
gcatggccca
ccagctcgga
tgttcttcte
tcgacctgceg
cggtccacgg
cgctggccac
cgctcaacac
ccgctcecgat
gcggcctgac

tgcccectecga

Gly Pro

Ala
20

Ala
Ser Trp
Tyr Met
Val

Leu

Pro
85

Trp

Arg

Phe

Phe

Ile

Ala

70

Ser

cgaccagctc
cgtcaacgag
cggcggcegece
gtggggcaag
aggcgaatat
cccecgecggt
cagcggcaag
catggtccca
ccataccggce
cgacaccggc
gagctacatg
ccgcteecggce

agaataa

Gluconobacter oxydans DSM

Thr Leu

Ile

Leu

Thr
40

Tyr

Arg
55

Arg
Thr

Ala

Phe Ser

ctgtgccgcea
aaacaggcca
gtggatgaaa
ttcatgaagc
tccgaacaga
ctcceectgeg
gtcaaatgga
ggcctcgcca
ctggtgttct
gaagtcgtct
tccgacaaga

gtcgacaaaa

17078

Met Ile

10

Ser

Ile
25

Glu Gly

Leu Ala Gly

Asn Ile Leu

Ser
75

Leu Trp

Leu Ile

90

Arg

tccagttcgce
ccatcatcta
gcaccggaac
aggaagaagc
aaggcacccc
tgaaaccgcc
gcatgccgct
tccecgetegg
tctccggcecac

ggaaagcccg

ccggcaaaca

accgcggcga

Ile Gly Ile

Leu
30

Leu His

Ile Ala

45

Leu

Ser Thr

60

Trp

Leu Ala Glu

Val Phe Leu

ctcctaccge
tccgggcetat
gctgctggtce
ccgtecgcecagce
ctggggcgtce
ctatggcacg
tggcacgatc
aatgccgacc
gctcgacaac
tctcececegtce
gtacatcgtc

ctacgtcatc

Leu
15

Gly

Ile Ile

Ala Ala

Ile Ala

Val Gly

80

Cys Val

95

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2367



Ala

Arg

Ala

Ile

145

Asp

Ser

Ser

Asn

Tyr

225

Gly

Gln

Ala

Arg

Gly
305

Leu

Tyr

Ile

130

Ala

Ser

Gly

Lys

Gly

210

Ile

Thr

Arg

Asn

Leu

290

Thr

Ile

Phe

115

Ile

Pro

Asp

Thr

Leu

195

Ala

Cys

Glu

Cys

Ala

275

Ile

Asn

Ala

100

Thr

vVal

Gln

Gln

Arg

180

Arg

Glu

Ser

Lys

Arg

260

Pro

Thr

Gly

Thr

Arg

Ala

Asp

Pro

165

Tyr

vVal

Phe

Pro

Trp

245

Gly

Cys

Ile

Asn

Leu

Pro

Phe

Thr

150

Gly

Ala

Ala

Gln

His

230

Lys

Val

Ala

Asp

vVal
310

Met

val

Leu

135

Thr

His

Ser

Trp

Gly

215

Asn

Phe

Gly

Ser

Ala

295

Asn

Ala

Thr

120

Ala

His

Asp

Phe

Thr

200

Thr

Ile

Asp

Tyr

Arg

280

Arg

Leu

Pro

105

Gly

Gly

Pro

Trp

Thr

185

Tyr

Pro

val

Pro

Trp

265

Ile

Thr

Leu

Trp

Ala

Met

Gln

Pro

170

Gln

Arg

Ile

Ser

His

250

His

Val

Gly

Thr

Leu

Thr

Phe

Glu

155

Ala

Ile

Thr

Lys

Ala

235

Ala

Asp

Leu

Gln

Gly
315

Ser

Ser

Arg

140

Thr

Tyr

Asn

Gly

Ile

220

Leu

Gln

Ser

Thr

Ala

300

Leu

Gly

Gly

125

Val

Ala

Gly

Arg

Asp

205

Gly

Asp

Thr

Thr

Thr

285

Cys

Gly

Pro

110

Ala

His

Ser

Arg

Asp

190

Met

Asp

Pro

Lys

Ala

270

Ile

Thr

Pro

Gly

Leu

Pro

Thr

Thr

175

Asn

Ala

Thr

Asp

Val

255

Thr

Asp

Asp

Thr

Arg

Gly

Thr

Ala

160

Ala

Val

Leu

Val

Thr

240

Trp

Asp

Ala

Phe

Ala
320



Pro

val

Ser

Ala

Gly

385

Tyr

Pro

Asp

Phe

Pro

465

Ile

Asp

Gly

Leu

Gly

Val

Gly

Trp

370

Glu

Asp

Asp

Ala

Arg

450

Ile

Ile

Gly

Ala

Ser
530

Ser

vVal

vVal

355

Asp

Ile

Pro

Phe

Phe

435

Thr

Leu

Ala

Thr

Pro

515

Ile

Tyr

Gly

340

vVal

Ala

Tyr

Lys

Trp

420

Val

Ala

Tyr

Met

Pro

500

Glu

Gly

Tyr

325

Gly

Arg

Thr

Pro

Leu

405

Gly

Ala

Asn

Asp

Thr

485

Ile

His

Thr

Pro

Arg

Gly

Asn

Ala

390

Asn

Gly

Val

His

Ile

470

Lys

Val

Gln

Glu

Thr

Ile

Tyr

Pro

375

Glu

Leu

Asp

Asp

Asp

455

Pro

Arg

Pro

Tyr

Arg
535

Ala

Ala

Asp

360

His

Thr

vVal

Arg

Ala

440

Leu

Asp

Gly

vVal

Leu

520

Leu

Ala

Asp

345

val

Arg

Pro

Phe

Ser

425

Lys

val

Gly

Gln

Glu

505

Ala

Lys

Pro

330

Asn

Arg

Gly

Asn

Phe

410

Lys

Thr

Asp

His

Ile

490

Met

Pro

Pro

Leu

Glu

Thr

Thr

Met

395

Pro

Ala

Gly

Tyr

Gly

475

Phe

Arg

Glu

Ser

Val

Arg

Gly

Thr

380

Trp

Leu

Ser

Asp

Asp

460

Gly

Val

Lys

Gln

Asp
540

Ala

Thr

Ala

365

Pro

Gly

Gly

Asp

Glu

445

Ala

Thr

Leu

Val

Pro

525

Met

Gly

Gly

350

Gln

Leu

Thr

Asn

Glu

430

Arg

Thr

Arg

Asp

Pro

510

Tyr

Trp

Asp

335

Glu

Val

Ala

Ala

Gln

415

Tyr

Trp

Ala

Pro

Arg

495

Gln

Ser

Gly

Ile

Pro

Trp

Glu

Ser

400

Thr

Asn

His

Gln

Ala

480

Arg

Asp

Ala

Gly



Thr

545

Tyr

Tyr

Glu

Gly

Ser

625

vVal

Pro

Trp

vVal

Leu

705

Tyr

Arg

Lys

Ser

Ile

Glu

Pro

Ser

Lys

610

Ser

Arg

Tyr

Ser

Pro

690

Ala

Val

Leu

Thr

Gly

Phe

Gly

Gly

Thr

595

Phe

Glu

Ser

Gly

Met

675

Gly

Thr

Arg

Pro

Gly

755

Val

Asp

Glu

Tyr

580

Gly

Met

Gly

Met

Thr

660

Pro

Leu

His

Ala

Val

740

Lys

Asp

Gln

Phe

565

Tyr

Thr

Lys

Glu

Phe

645

Met

Leu

Ala

Thr

Leu

725

Ala

Gln

Lys

Leu

550

Thr

Gly

Leu

Gln

Tyr

630

Phe

Asn

Gly

Ile

Gly

710

Asn

Ser

Tyr

Asn

Leu

Pro

Gly

Leu

Glu

615

Ser

Ser

Ala

Thr

Pro

695

Leu

Thr

Gln

Ile

Arg

Cys

vVal

Ile

vVal

600

Glu

Glu

Pro

Ile

Ile

680

Leu

vVal

Asp

Ala

Val

760

Gly

Arg

Asn

Asn

585

Asn

Ala

Gln

Ala

Asp

665

Gln

Gly

Phe

Thr

Ala

745

Val

Asp

Ile

Glu

570

Trp

Asp

Arg

Lys

Gly

650

Leu

Asp

Met

Phe

Gly

730

Pro

Thr

Tyr

Gln

555

Lys

Gly

Ile

Arg

Gly

635

Leu

Arg

Met

Pro

Ser

715

Glu

Met

Ala

vVal

Phe

Gln

Gly

Arg

Ser

620

Thr

Pro

Ser

Pro

Thr

700

Gly

Val

Ser

Gly

Ile

Ala

Ala

Gly

Met

605

Gly

Pro

Cys

Gly

Val

685

Met

Thr

Val

Tyr

Gly

765

Ala

Ser

Thr

Ala

590

Ala

Phe

Trp

Val

Lys

670

His

Ser

Leu

Trp

Met

750

Leu

Tyr

Tyr

Ile

575

Val

Gln

Lys

Gly

Lys

655

Val

Gly

Gly

Asp

Lys

735

Ser

Thr

Ala

Arg

560

Ile

Asp

Trp

Pro

Val

640

Pro

Lys

Met

Pro

Asn

720

Ala

Asp

Arg

Leu



770

Pro Ser Glu Glu

785

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

11
1878
DNA

<400> 11

atggttcacc
ccttttectg
gagcccgatt
ctgacctgcg
ctggtggtcg
cggctggatg
ggggtggagc
ccggatctca
gtcgatgagg
gatgaagacg
tggcgtgacg
tggcttcggg
gatctgaagt
attccgttcc
gagttctttg
gccatgcgga
gaaatcgagc
gccgaggcgce
gcgcagtcca
attgcacatg

cggaccctcea

aaggggatgt

tcggactagce
agttcgagat
gtgaccatgc
ccacaagtgg
cctgtaccga
cgctgacccg
gtgaggggct
tggtgctgceg
catccecgtcet
aggaagaagt
ggcataccgt
gggcggacag
tctgecegtcet
ggacgcttgg
aggccgggat
tccggacgcet
gtcagcagaa
tggcgcagge
agctcgtgceca
aaatcaacaa
agcggttgca

cgcggctgga

775

Gluconobacter oxydans IFO

tgcaagagaa
gcctatggtg
caggcagatc
cgaggaggcg
actgccaggc
gaacatcccg
ggagagcgge
gatgcgggcc
gcgeegggeg
cgtcgaggat
cacctccatc
tccggactgt
tctggatgcg
gattgtggag
tgatgatctc
ggcgcagcgce
tgccctgacyg
caacatggaa
aacggcgaaa
ccecgetgget
gggtgtgaat

gtccatgaag

3293

cgccaatgca
acgtccaaca
gcccaggttce
ctgggcacga
atgagtggtg
atcctgatgc
gcggatgcect
ctcctgcggg
cggatcgtga
gtccccgaga
gagcggtccg
ctggtgctgg
cgtcggcaag
gcgtcgegtt
gtaccaagcg
aggatggcgc
cttgaagccg
ctggcgcgga
atggcgtcac
tttacgatcg
gccteccgacg

ctcggtttge

780

aactttcceg
tgcceccgggt
tggtcaagga
tcgaggagac
gccagctggce
tgacggagga
atatttccaa
aagggccgga
tcgtcaattc
ccactctggg
atgatctgat
aactgggcag
cggtgctgga
tccggcggca
atattgcgcet
aggacgagtt
cgcgggccaa
cgaacgagcg
tgggtgagtt
cacatgcgga
aggcgatgtc

agcggatcca

tgctgtcatg
ggtccttgtg
ggggtttgcce
catgccggat
gcggcggetg
tgcgtcgecg
gtcggcccat
acttcttcag
tccgegcecgag
agaactgctc
cgagggtggc
cggggacgag
agcgggcggyg
gtcttctggt
tgaggcgcetg
ccgtcagcag
ggcggaaatg
gcttctccag
ggtggcgggt
tacggtgacg
cctgacgaaa

gaatctggtg

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320



ctgagcctgce
gcagcgctgg
cagaaggatc
gtcatgaaca
atcgtgcggg
gtgagtgacg
ttcacgacca
atggaggcgc
atcggagcat
actggtcgtg
<210>
<211>

<212>
<213>

12
625
PRT

<400> 12
Met Val His
1

Arg Ala Val

Met Pro

35

Asn

Gln Ile

50

Ala

Thr
65

Ser Gly

Leu Val Val

Ala Arg Arg

Met Leu Thr

ggcggttttce
aaaccgcgcet
tgcaggcgcece
tcatttccaa
gcaggatcgt
acgggcecggyg
agccegtggg
atgacggggt
gtttccggat

ctgcatga

Leu Gly

Met
20

Pro

Arg Val

Gln Val

Glu Glu

Ala Cys

85

Leu
100

Arg

Glu Asp

Leu

Phe

Val

Leu

Ala

70

Thr

Leu

Ala

acgactggat
tgctcttctg
ggccgaactg
tgcggccgat
cattgcctcg
gttgccgecet
aaccgggaca
gattgaggta

gagtctgccc

Gluconobacter oxydans IFO

Ala Ala

Glu

Pro

vVal
40

Leu

vVal
55

Lys
Leu Gly
Glu Leu
Ala

Asp

Ser Pro

gagagctcgt
gcgcacaagce
gtctgccage
gcgctggcegg
cgcctggaaa
gacctgcgga
ggtctggggce
acggacgcca

gttcgcatga

3293

Glu
10

Arg Arg

Phe
25

Glu Met

Glu Pro Asp

Glu Gly Phe

Thr Ile Glu

75

Pro Gly Met

90

Leu Thr

105

Arg

Gly Val Glu

tccagaaggt
tggggccggg
cggcgtttet
atatgtccac
acggtcgcta
cgcggatatt
tggccattgc

atctgccgga

ccgaggaggg

Gln Cys Lys

Val
30

Pro Met

Cys Asp His

45

Ala
60

Leu Thr

Glu Thr Met

Ser Gly Gly

Ile Pro

110

Asn

Arg Glu Gly

tgatgttccg
gattatcgta
caatcaggtt
ggacggagat
cgaaatgagt
cgatccgttc
ctatagcgtc
€gggcgcggyg

gccggtggeg

Leu Ser

15

Thr Ser

Ala Arg

Cys Ala

Pro Asp

80

Gln
95

Leu

Ile Leu

Leu Glu

1380

1440

1500

1560

1620

1680

1740

1800

1860

1878



Ser

vVal

145

Val

Ser

Glu

Ser

Ala

225

Asp

Glu

Arg

Asp

Arg

305

Glu

Lys

Gly

130

Leu

Asp

Pro

Thr

Ile

210

Asp

Leu

Ala

Phe

Leu

290

Thr

Ile

Ala

115

Ala

Arg

Glu

Arg

Thr

195

Glu

Ser

Lys

Gly

Arg

275

vVal

Leu

Glu

Glu

Asp

Met

Ala

Glu

180

Leu

Arg

Pro

Phe

Gly

260

Arg

Pro

Ala

Arg

Met
340

Ala

Arg

Ser

165

Asp

Gly

Ser

Asp

Cys

245

Ile

Gln

Ser

Gln

Gln

325

Ala

Tyr

Ala

150

Arg

Glu

Glu

Asp

Cys

230

Arg

Pro

Ser

Asp

Arg

310

Gln

Glu

Ile

135

Leu

Leu

Asp

Leu

Asp

215

Leu

Leu

Phe

Ser

Ile

295

Arg

Asn

Ala

120

Ser

Leu

Arg

Glu

Leu

200

Leu

vVal

Leu

Arg

Gly

280

Ala

Met

Ala

Leu

Lys

Arg

Arg

Glu

185

Trp

Ile

Leu

Asp

Thr

265

Glu

Leu

Ala

Leu

Ala
345

Ser

Glu

Ala

170

Glu

Arg

Glu

Glu

Ala

250

Leu

Phe

Glu

Gln

Thr

330

Gln

Ala

Gly

155

Arg

vVal

Asp

Gly

Leu

235

Arg

Gly

Phe

Ala

Asp

315

Leu

Ala

His

140

Pro

Ile

Val

Gly

Gly

220

Gly

Arg

Ile

Glu

Leu

300

Glu

Glu

Asn

125

Pro

Glu

Val

Glu

His

205

Trp

Ser

Gln

Val

Ala

285

Ala

Phe

Ala

Met

Asp

Leu

Ile

Asp

190

Thr

Leu

Gly

Ala

Glu

270

Gly

Met

Arg

Ala

Glu
350

Leu

Leu

Val

175

Val

Val

Arg

Asp

Val

255

Ala

Ile

Arg

Gln

Arg

335

Leu

Met

Gln

160

Asn

Pro

Thr

Gly

Glu

240

Leu

Ser

Asp

Ile

Gln

320

Ala

Ala



Arg

Ala

Ile

385

Arg

Ser

Leu

Leu

Thr

465

Gln

Leu

Ala

Ala

Gly

545

Phe

Thr

Lys

370

Asn

Thr

Leu

Gln

Asp

450

Ala

Lys

Asn

Asp

Ser

530

Pro

Thr

Asn

355

Met

Asn

Leu

Thr

Arg

435

Glu

Leu

Asp

Gln

Met

515

Arg

Gly

Thr

Glu

Ala

Pro

Lys

Lys

420

Ile

Ser

Ala

Leu

vVal

500

Ser

Leu

Leu

Lys

Arg

Ser

Leu

Arg

405

Lys

Gln

Ser

Leu

Gln

485

val

Thr

Glu

Pro

Pro
565

Leu

Leu

Ala

390

Leu

Gly

Asn

Phe

Leu

470

Ala

Met

Asp

Asn

Pro

550

vVal

Leu

Gly

375

Phe

Gln

Met

Leu

Gln

455

Ala

Pro

Asn

Gly

Gly

535

Asp

Gly

Gln

360

Glu

Thr

Gly

Ser

val

440

Lys

His

Ala

Ile

Asp

520

Arg

Leu

Thr

Ala

Leu

Ile

val

Arg

425

Leu

val

Lys

Glu

Ile

505

Ile

Tyr

Arg

Gly

Gln

Val

Ala

Asn

410

Leu

Ser

Asp

Leu

Leu

490

Ser

Val

Glu

Thr

Thr
570

Ser

Ala

His

395

Ala

Glu

Leu

vVal

Gly

475

val

Asn

Arg

Met

Arg

555

Gly

Lys

Gly

380

Ala

Ser

Ser

Arg

Pro

460

Pro

Cys

Ala

Gly

Ser

540

Ile

Leu

Leu

365

Ile

Asp

Asp

Met

Arg

445

Ala

Gly

Gln

Ala

Arg

525

Val

Phe

Gly

Val

Ala

Thr

Glu

Lys

430

Phe

Ala

Ile

Pro

Asp

510

Ile

Ser

Asp

Leu

Gln

His

Val

Ala

415

Leu

Ser

Leu

Ile

Ala

495

Ala

Val

Asp

Pro

Ala
575

Thr

Glu

Thr

400

Met

Gly

Arg

Glu

Val

480

Phe

Leu

Ile

Asp

Phe

560

Ile



Ala Tyr Ser Val Met Glu Ala

580

His

Asp Gly Val

585

Ala Asn Leu Pro Asp Gly Arg Gly Ile Gly Ala

595

Leu Pro Val Arg Met Thr Glu

610

Ala
625

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

13
1878
DNA

<400> 13

atggttcacc
ccttttectg
gagcccgatt
ctgacctgcg
ctggtggtcg
cggctggatg
ggggtggagc
ccggatctca
gtcgatgagg
gatgaagacg
tggcgtgacyg
tggcttcggg
gatctgaagt
attccgttcc
gagttctttg
gccatgcgga

gaaatcgagc

tcggactagce
agttcgagat
gtgaccatgc
ccacaagtgg
cctgtaccga
cgctgacccg
gtgaggggct
tggtgctgcg
catcccgtcet
aggaagaagt
ggcataccgt
gggcggacag
tctgcegtcet
ggacgcttgg

aggccgggat

tccggacget

gtcagcagaa

600

Glu
615

Gluconobacter oxydans DSM

tgcaagagaa
gcctatggtg
caggcagatc
cgaggaggcg
actgccaggc
gaacatcccg
ggagagcgge
gatgcgggcec
gcgeegggeg
cgtcgaggat
cacctccatc
tccggactgt
tctggatgcg
gattgtggag
tgatgatctc
ggcgcagcgc

tgcectgacyg

Gly Pro Val

17078

cgccaatgca
acgtccaaca
gcccaggttce
ctgggcacga
atgagtggtg
atcctgatgc
gcggatgcect
ctcctgcggg
cggatcgtga
gtccccgaga
gagcggtccg
ctggtgctgg
cgtcggcaag
gcgtcgegtt
gtaccaagcg
aggatggcge

cttgaagccyg

Ile Glu Val

590

Phe
605

Cys

Ala
620

Thr

aactttccecg
tgccceccgggt
tggtcaagga
tcgaggagac
gccagctggce
tgacggagga
atatttccaa
aagggccgga
tcgtcaattc
ccactctggg
atgatctgat
aactgggcag
cggtgctgga
tccggcecggca
atattgcgcect
aggacgagtt

cgcgggcecaa

Thr Asp

Arg Met Ser

Gly Arg Ala

tgctgtcatg
ggtccttgtg
ggggtttgcce
catgccggat
gcggcggcetg
tgcgtcgecg
gtcggcccat
acttcttcag
tccgegecgag
agaactgctc
cgagggtggc
cggggacgag
agcgggcggyg
gtcttctggt
tgaggcgctg
ccgtcagcag

ggcggaaatg

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020



gccgaggcge
gcgcagtcca
attgcacatg
cggaccctca
aaggggatgt
ctgagcctgce
gcagcgctgg
cagaaggatc
gtcatgaaca
atcgtgcggg
gtgagtgacg
ttcacgatca
atggaggcgc
atcggagcat
actggtcgtg
<210>
<211>

<212>
<213>

14
625
PRT

<400> 14
Met Val His
1

Arg Ala Val

Asn Met Pro

35

Gln Ile
50

Ala

Thr Ser
65

Gly

tggcgcagge
agctcgtgceca
aaatcaacaa
agcggttgca
cgcggctgga
ggcggtttte
aaaccgcgcect
tgcaggcgcce
tcatttccaa
gcaggatcgt
acgggcecggg
agccegtggg
atgacggggt
gtttccggat

ctgcatga

Leu Gly

Met
20

Pro
Arg Val
Gln

Val

Glu Glu

Leu

Phe

Val

Leu

Ala
70

caacatggaa
aacggcgaaa
cccgcetggcet
gggtgtgaat
gtccatgaag
acgactggat
tgctcttctg
ggccgaactg
tgcggccgat
cattgcctcg
gttgccgcect
aaccgggaca
gattgaggta

gagtctgccc

Gluconobacter oxydans DSM

Ala Ala

Glu

Pro

vVal
40

Leu

vVal
55

Lys

Leu Gly

ctggcgcgga
atggcgtcac
tttacgatcg
gcctceccgacg
ctcggtttgce
gagagctcgt
gcgcacaagce
gtctgccagce
gcgctggcegg
cgcctggaaa
gacctgcgga
ggtctggggce
acggacgcca

gttcgcatga

17078

Glu
10

Arg Arg

Phe
25

Glu Met

Glu Pro Asp

Glu Gly Phe

Thr Ile Glu

75

cgaacgagcg
tgggtgagtt
cacatgcgga
aggcgatgtc
agcggatcca
tccagaaggt
tggggccggg
cggcgtttet
atatgtccac
acggtcgcta
cgcggatatt
tggccattgc

atctgccgga

ccgaggaggg

Gln Cys Lys

Val
30

Pro Met

Cys Asp His

45

Ala
60

Leu Thr

Glu Thr Met

gcttctccag
ggtggcgggt
tacggtgacg
cctgacgaaa
gaatctggtg
tgatgttccg
gattatcgta
caatcaggtt
ggacggagat
cgaaatgagt
cgatccgttc
ctatagcgtc
€gggcgcggg

gccggtggeg

Leu Ser

15

Thr Ser

Ala Arg

Cys Ala

Pro Asp

80

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1878



Leu

Ala

Met

Ser

Val

145

Val

Ser

Glu

Ser

Ala

225

Asp

Glu

Arg

Asp

Val

Arg

Leu

Gly

130

Leu

Asp

Pro

Thr

Ile

210

Asp

Leu

Ala

Phe

Leu
290

vVal

Arg

Thr

115

Ala

Arg

Glu

Arg

Thr

195

Glu

Ser

Lys

Gly

Arg

275

Val

Ala

Leu

100

Glu

Asp

Met

Ala

Glu

180

Leu

Arg

Pro

Phe

Gly

260

Arg

Pro

Cys

85

Arg

Asp

Ala

Arg

Ser

165

Asp

Gly

Ser

Asp

Cys

245

Ile

Gln

Ser

Thr

Leu

Ala

Tyr

Ala

150

Arg

Glu

Glu

Asp

Cys

230

Arg

Pro

Ser

Asp

Glu

Asp

Ser

Ile

135

Leu

Leu

Asp

Leu

Asp

215

Leu

Leu

Phe

Ser

Ile
295

Leu

Ala

Pro

120

Ser

Leu

Arg

Glu

Leu

200

Leu

vVal

Leu

Arg

Gly

280

Ala

Pro

Leu

105

Gly

Lys

Arg

Arg

Glu

185

Trp

Ile

Leu

Asp

Thr

265

Glu

Leu

Gly

90

Thr

Val

Ser

Glu

Ala

170

Glu

Arg

Glu

Glu

Ala

250

Leu

Phe

Glu

Met

Arg

Glu

Ala

Gly

155

Arg

vVal

Asp

Gly

Leu

235

Arg

Gly

Phe

Ala

Ser

Asn

Arg

His

140

Pro

Ile

Val

Gly

Gly

220

Gly

Arg

Ile

Glu

Leu
300

Gly

Ile

Glu

125

Pro

Glu

Val

Glu

His

205

Trp

Ser

Gln

Val

Ala

285

Ala

Gly

Pro

110

Gly

Asp

Leu

Ile

Asp

190

Thr

Leu

Gly

Ala

Glu

270

Gly

Met

Gln

95

Ile

Leu

Leu

Leu

Val

175

Val

Val

Arg

Asp

Val

255

Ala

Ile

Arg

Leu

Leu

Glu

Met

Gln

160

Asn

Pro

Thr

Gly

Glu

240

Leu

Ser

Asp

Ile



Arg

305

Glu

Lys

Arg

Ala

Ile

385

Arg

Ser

Leu

Leu

Thr

465

Gln

Leu

Ala

Ala

Thr

Ile

Ala

Thr

Lys

370

Asn

Thr

Leu

Gln

Asp

450

Ala

Lys

Asn

Asp

Ser

Leu

Glu

Glu

Asn

355

Met

Asn

Leu

Thr

Arg

435

Glu

Leu

Asp

Gln

Met

515

Arg

Ala

Arg

Met

340

Glu

Ala

Pro

Lys

Lys

420

Ile

Ser

Ala

Leu

Val

500

Ser

Leu

Gln

Gln

325

Ala
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