<110>
<120>
<130>
<160> 7
<170>
<210> 1
<211>

<212>
<213>

DNA
<400> 1

atgaagaaac
agttcatcga
gtagatacat
ttggcaggceg
aactgggaaa
ttatgcagta
tcgttteatg
ggttatgtgg
cgttggaatc
gacaatcggg
tcaacaaagg
acgcacccac
agtttatcca
tacggatttg
aattatagct
ggcaagagat
atacgaatta
cgcaccttgt
tttttgccca
ctggcaatga
accgatgtge

aaggatggtg

1695

NOVOZYMES A/S

11363.204-WO

cgttggggaa

tcgecatcgge
tcaaggatcg
atgaaaatat
acaatatgtc
atggtggcct
accaatcgct
ctaaggatgg
aggtcgtaaa
tctatgtgga
cgggggtgaa
gcattcatgg
aagctgtgaa
gcgectataa
ggttcgtaga
tgctggatgt
cgaatgaggt
gggacccgac
tactacctcg
ccgagtatag
tgggtatctt

tcaacaacta

SEQUENCE LISTING

PatentIn version 3.5

Paenibacillus polymyxa

aattgtcgca
tgtagttcac
taagcctatt
ggctgccaga
caatgcagga
gacacaagcc
gaagcttgge
aaacggaagt
cgccaaaaat
tgagttcgtc
aggatatgcc
tgaaaaagtc
agcgattgac
agatcttcaa
ctattacctg
attcgacgta
aggcaatgac
ctataaggaa
attgaagcag
ctatggcgge
gggcaaaaat

cgttagtgec

VARIANTS OF FAMILY 44 XYLOGLUCANASE

agcaccgcac
ggtcaaacgg
agcccttata
cgacttggtg
agtgactggc
gaatgtgaaa
acttattctt
gtgcaggaaa
gcaccgttcc
cattttttag
ctcgacaatg
ggagcgaaag
gcgggggcag
actgcacctg
gatcaaatgc
cactggtatc
gaaacgaaga
gatagttgga
tcggtggata
gaaaatgata
gatgtttata

gcttacaagce

tactcatttc
caaagactat
tatacggtac
gcaaccgaat
agcaatctag
agccaggagc
tagttacgtt
gcgaaaaggc
aactacagcc
tgaacaagta
aacccgcetcet
agttggtaga
aggtttttgg
attgggactc
gccttagetce
ccgaagegat
aagccagaat
tcgctcaatg
aatattatcc
tttccggegg
tggcaaacta

tttatcgcaa

tgttgetttt
tactattaaa
aaatcaggat
gaccggatac
cgataactat
ggtgacgact
gccgatggec
ccettecget
tgatctgaat
cggcactgcet
ctggtcgeat
ccggtcagte
cccggttett
tgtaaaaggc
gcaagtcgaa
gggcggaggce
gcaggcacct
gaacagcgag
gggaaccaag
gattgcgatg
ctggaagcta

ttatgacgga

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320



aaaaactcta
tcggtccatg
aaaagcatgg
tccggtaaag
acgcaaattt
gtgctgacta
ccgacagcta
<210> 2

<211> 551
<212> PRT
<213>
<400> 2

Met Lys Lys

1

Ser Val Ala

Thr Ala Lys

35

Ile
50

Pro Ser

Glu
65

Asn Met

Asn Trp Glu

Ser Asp Asn

Glu Pro

115

Lys

Leu Gly Thr

130

Lys
145

Asp Gly

ctttcggtga
cttctgtaac
acagcgcatt
tatgggggtt
caggcaaccg
ctggcaatga

attaa

Pro Leu G1

Phe
20

Ser

Thr Ile

Pro Tyr Il

Ala Ala

70

Asn Me

85

Asn

Tyr Leu

100

Gly Ala

Tyr Ser Le

Se
15

Asn Gly

Ser

Thr

Arg

Cys

Val

taccagtgtt
gaatgcatcc
cgacgcccaa
cgataaaaac
ttttacttat

cacgtctcca

Paenibacillus polymyxa

vy Lys Ile

Ser Ile

Ile Lys

40

e Tyr
55

Gly

Arg Leu

t Ser Asn

Ser Asn

Thr Thr

120

u Val Thr

135

r Val
0

Gln

agtgcgcaaa
gacaaagaac
tttgatcttt
agctcgcaaa
accgtaccge

gtgtaaggcg

Val Ala

10

Ser

Ala
25

Ser Ala

Val Asp Thr

Thr Asn Gln

Asn
75

Gly Gly

Ala Gly Ser

90

Gly Leu

105

Gly

Ser Phe His

Leu Pro Met

Glu Glu

155

Ser

catcggatat
tgcatctcgt
ccggcgegaa
ttaaagaagc
ctttgacggc

tacttgtttg

Thr Ala Leu

Val Val His

30

Phe Lys

45

Asp

Asp Leu Ala

60

Arg Met Thr

Asp Trp Gln

Thr Gln Ala

110

Gln
125

Asp Ser

Ala
140

Gly Tyr

Lys Ala Pro

tgtcaatagc
tgtcatgaat
gacttacatt
agcgccaatc

atatcacatt

gggaaccgag

Leu Ile

15

Gly Gln

Arg Lys

Gly Asp

Gly Tyr

80

Gln
95

Ser
Glu Cys
Leu Lys
Val

Ala

Ala
160

Ser

1380

1440

1500

1560

1620

1680

1695



Arg

Pro

Leu

Tyr

Ile

225

Ser

Gly

Pro

Tyr

Leu

305

Ile

Met

Trp

Lys

Glu
385

Trp

Asp

Val

Ala

210

His

Leu

Pro

Asp

Leu

290

Asp

Arg

Gln

Ile

Gln

370

Tyr

Asn

Leu

Asn

195

Leu

Gly

Ser

Val

Trp

275

Asp

Val

Ile

Ala

Ala

355

Ser

Ser

Gln

Asn

180

Lys

Asp

Glu

Lys

Leu

260

Asp

Gln

Phe

Thr

Pro

340

Gln

Val

Tyr

Val

165

Asp

Tyr

Asn

Lys

Ala

245

Tyr

Ser

Met

Asp

Asn

325

Arg

Trp

Asp

Val

Asn

Gly

Glu

Val

230

Val

Gly

Val

Arg

Val

310

Glu

Thr

Asn

Lys

Gly
390

Asn

Arg

Thr

Pro

215

Gly

Lys

Phe

Lys

Leu

295

His

Val

Leu

Ser

Tyr

375

Glu

Ala

Val

Ala

200

Ala

Ala

Ala

Gly

Gly

280

Ser

Trp

Gly

Trp

Glu

360

Tyr

Asn

Lys

Tyr

185

Ser

Leu

Lys

Ile

Ala

265

Asn

Ser

Tyr

Asn

Asp

345

Phe

Pro

Asp

Asn

170

Val

Thr

Trp

Glu

Asp

250

Tyr

Tyr

Gln

Pro

Asp

330

Pro

Leu

Ile

Ala

Asp

Lys

Ser

Leu

235

Ala

Lys

Ser

Val

Glu

315

Glu

Thr

Pro

Thr

Ser
395

Pro

Glu

Ala

His

220

Val

Gly

Asp

Trp

Glu

300

Ala

Thr

Tyr

Ile

Lys

380

Gly

Phe

Phe

Gly

205

Thr

Asp

Ala

Leu

Phe

285

Gly

Met

Lys

Lys

Leu

365

Leu

Gly

Gln

Val

190

Val

His

Arg

Glu

Gln

270

Val

Lys

Gly

Lys

Glu

350

Pro

Ala

Ile

Leu

175

His

Lys

Pro

Ser

Val

255

Thr

Asp

Arg

Gly

Ala

335

Asp

Arg

Met

Ala

Gln

Phe

Gly

Arg

Val

240

Phe

Ala

Tyr

Leu

Gly

320

Arg

Ser

Leu

Thr

Met
400



Thr

Tyr

Lys

Ser

Ser

465

Lys

Lys

Gln

Thr

Gly
545

Asp

Trp

Leu

Val

450

Val

Ser

Thr

Ile

Tyr

530

Asn

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

<400>

Val

Lys

Tyr

435

Ser

Thr

Met

Tyr

Lys

515

Thr

Asp

3
524
PRT

Leu

Leu

420

Arg

Ala

Asn

Asp

Ile

500

Glu

Val

Thr

Gly

405

Lys

Asn

Gln

Ala

Ser

485

Ser

Ala

Pro

Ser

Ile

Asp

Tyr

Thr

Ser

470

Ala

Gly

Ala

Pro

Pro
550

Leu

Gly

Asp

Ser

455

Asp

Phe

Lys

Pro

Leu

535

Val

Gly

Val

Gly

440

Asp

Lys

Asp

Val

Ile

520

Thr

Paenibacillus polymyxa

3

Val val His Gly Gln

1

5

Phe Lys Asp Arg Lys

20

Asp Leu Ala Gly Asp

35

Arg Met Thr Gly Tyr

Thr

Pro

Glu

Asn

Ala

Ile

Asn

Trp

Lys

Ser

Met

40

Glu

Lys

Asn

425

Lys

Ile

Glu

Ala

Trp

505

Thr

Ala

Thr

Pro

25

Ala

Asn

Asn

410

Asn

Asn

Val

Leu

Gln

490

Gly

Gln

Tyr

Ile

10

Tyr

Ala

Asn

Asp

Tyr

Ser

Asn

His

475

Phe

Phe

Ile

His

Thr

Ile

Arg

Met

Val

Val

Thr

Ser

460

Leu

Asp

Asp

Ser

Ile
540

Ile

Tyr

Arg

Ser

Tyr

Ser

Phe

445

Ser

Val

Leu

Lys

Gly

525

Val

Lys

Gly

Leu

45

Asn

Met

Ala

430

Gly

Val

Val

Ser

Asn

510

Asn

Leu

Val

Thr

30

Gly

Ala

Ala

415

Ala

Asp

His

Met

Gly

495

Ser

Arg

Thr

Asp

15

Asn

Gly

Gly

Asn

Tyr

Thr

Ala

Asn

480

Ala

Ser

Phe

Thr

Thr

Gln

Asn

Ser



Asp

65

Thr

Asp

Ala

Lys

Pro

145

Glu

Ala

His

Val

Gly

225

Asp

Trp

Glu

Ala

50

Trp

Gln

Gln

Gly

Ala

130

Phe

Phe

Gly

Thr

Asp

210

Ala

Leu

Phe

Gly

Met
290

Gln

Ala

Ser

Tyr

115

Pro

Gln

Val

Val

His

195

Arg

Glu

Gln

Val

Lys

275

Gly

Gln

Glu

Leu

100

Val

Ser

Leu

His

Lys

180

Pro

Ser

Val

Thr

Asp

260

Arg

Gly

Ser

Cys

85

Lys

Ala

Ala

Gln

Phe

165

Gly

Arg

Val

Phe

Ala

245

Tyr

Leu

Gly

Ser

70

Glu

Leu

Lys

Arg

Pro

150

Leu

Tyr

Ile

Ser

Gly

230

Pro

Tyr

Leu

Ile

55

Asp

Lys

Gly

Asp

Trp

135

Asp

Val

Ala

His

Leu

215

Pro

Asp

Leu

Asp

Arg
295

Asn

Pro

Thr

Gly

120

Asn

Leu

Asn

Leu

Gly

200

Ser

Val

Trp

Asp

Val

280

Ile

Tyr

Gly

Tyr

105

Asn

Gln

Asn

Lys

Asp

185

Glu

Lys

Leu

Asp

Gln

265

Phe

Thr

Leu

Ala

90

Ser

Gly

Val

Asp

Tyr

170

Asn

Lys

Ala

Tyr

Ser

250

Met

Asp

Asn

Cys

75

Val

Leu

Ser

Val

Asn

155

Gly

Glu

Val

Val

Gly

235

Val

Arg

Val

Glu

60

Ser

Thr

Val

Val

Asn

140

Arg

Thr

Pro

Gly

Lys

220

Phe

Lys

Leu

His

Val
300

Asn

Thr

Thr

Gln

125

Ala

Val

Ala

Ala

Ala

205

Ala

Gly

Gly

Ser

Trp

285

Gly

Gly

Ser

Leu

110

Glu

Lys

Tyr

Ser

Leu

190

Lys

Ile

Ala

Asn

Ser

270

Tyr

Asn

Gly

Phe

95

Pro

Ser

Asn

Val

Thr

175

Trp

Glu

Asp

Tyr

Tyr

255

Gln

Pro

Asp

Leu

80

His

Met

Glu

Ala

Asp

160

Lys

Ser

Leu

Ala

Lys

240

Ser

Val

Glu

Glu



Thr

305

Tyr

Ile

Lys

Gly

Val

385

Val

Thr

Ser

Leu

Asp

465

Asp

Ser

Ile

Lys

Lys

Leu

Leu

Gly

370

Tyr

Ser

Phe

Ser

Val

450

Leu

Lys

Gly

Val

<210>
<211>
<212>

Lys

Glu

Pro

Ala

355

Ile

Met

Ala

Gly

Val

435

Val

Ser

Asn

Asn

Leu
515

1590
DNA

Ala

Asp

Arg

340

Met

Ala

Ala

Ala

Asp

420

His

Met

Gly

Ser

Arg

500

Thr

Arg

Ser

325

Leu

Thr

Met

Asn

Tyr

405

Thr

Ala

Asn

Ala

Ser

485

Phe

Thr

Met

310

Trp

Lys

Glu

Thr

Tyr

390

Lys

Ser

Ser

Lys

Lys

470

Gln

Thr

Gly

Gln

Ile

Gln

Tyr

Asp

375

Trp

Leu

Val

Val

Ser

455

Thr

Ile

Tyr

Asn

Ala

Ala

Ser

Ser

360

Val

Lys

Tyr

Ser

Thr

440

Met

Tyr

Lys

Thr

Asp
520

Pro

Gln

Val

345

Tyr

Leu

Leu

Arg

Ala

425

Asn

Asp

Ile

Glu

Val

505

Thr

Arg

Trp

330

Asp

Gly

Gly

Lys

Asn

410

Gln

Ala

Ser

Ser

Ala

490

Pro

Ser

Thr

315

Asn

Lys

Gly

Ile

Asp

395

Tyr

Thr

Ser

Ala

Gly

475

Ala

Pro

Pro

Leu

Ser

Tyr

Glu

Leu

380

Gly

Asp

Ser

Asp

Phe

460

Lys

Pro

Leu

Val

Trp

Glu

Tyr

Asn

365

Gly

Val

Gly

Asp

Lys

445

Asp

Val

Ile

Thr

Asp

Phe

Pro

350

Asp

Lys

Asn

Lys

Ile

430

Glu

Ala

Trp

Thr

Ala
510

Pro

Leu

335

Gly

Ile

Asn

Asn

Asn

415

Val

Leu

Gln

Gly

Gln

495

Tyr

Thr

320

Pro

Thr

Ser

Asp

Tyr

400

Ser

Asn

His

Phe

Phe

480

Ile

His



<213>

<400> 4
gtagttcacg

aagcctatta
actgccagac
aatgcaggaa
acaaaagccg
aagcagggca
aacggaagtg
gctaaaaatg
gaattcgtca
ggatactcge
gaaaaggtcg
gcggttgacyg
gatcttcaaa
tattacctcg
ttcgatgtac
ggcaacgacg
tacaaggaag
ttaaagcagt
tatggtggeg
ggcaaaaacg
gttagtgccg
atcagcgttc
gatgcatcct
gacgcccaat
gacaaaaata
tttacctata
acacctgtag
<210> 5

<211> 530
<212> PRT

gtcaaacggc
gcccttatat
gacttggtgg
gcgactggat
aatgtgaaaa
catattcttt
tgcaggaaag
cgcegtttcea
actttttagt
tcgacaatga
gagcgaaaga
cgggtgcgga
ctgcacctga
atcaaatgcg
actggtatcc
aaacgaagaa
atagctggat
cggtggataa
aaaatgatat
acgtttatat
cttacaagct
atgcgcaaac
acaaagaact
ttgatcttte
gctcgcaaat
cagtaccgcec

aaaatcctga

Paenibacillus polymyxa

aaagactgtt
ttacggtacg
caatcgaatg
gcagtccage
gccaggtgcg
agtcacactg
cgaaaaggct
attgcagcct
gaaaaagtac
acccgctctce
gttggtagac
aatttttggg
ttggaactct
cctcageteg
tgaagcgatg
agccagaatg
cgctcaatgg
gtattacccg
ttccggeggt
ggcaaactac
ttaccgcaat
gtcggatatt
gcacctcgtt
cggcgagacg
taaggaagca
tttgacggct

aagctttgeg

accattaaag
aatcaggagt
accggatata
gatagctatt
gtggcaacct
ccgatggecg
ccttecgete
gatctgaaag
ggcgttgcett
tggtcgcata
cggtcggtaa
cccgttettt
gtaaaaggca
caagccgaag
ggcggaggcea
caagcgcctc
aacagtgaat
ggaaccaagc
atcgctatgg
tggaagttaa
tatgacggaa
gttaatagct
gtcatgaata
acttacggtt
gcgccaatca

tatcacatcg

tcgatacatc
tggcaggcga
actgggaaaa
tatgcgacaa
cgtttcacga
gttatgtggc
ggtggaatga
acaatcaggt
caacaaaaac
cgcatccgeg
gtttatccaa
acggttttgg
actacagctg
gcaagagatt
tacgaattac
gtactttgtg
tcttgeettt
tggctttgac
ccgatgtget
aggatggtgc
aaagctctac
cggtgcatge
aaagcatgga
ccggtaaagt
cscaaatttc

tgttgactge

caaggatcgt
tgagaatctg
caatatgtcc
cgccggattg
tcaatcgctg
caaggatgga
ggtcgtaaac
ttatgcggat
gggcgtgaaa
cattcatggt
agccgctaag
cgcctataaa
gttcgtggac
gctggatgtce
aaatgaggta
ggatccgacc
actgcctcga
tgagtatagc
gggcatcttg
caacaactac
tttcggtgat
ttccgtaacg
cagtgcattc
atggggtttc
aggcaaccgy

cggcaatgat

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

1590



<213>

<400>

Val Val His

1

Ser

Glu

Arg

Asp

65

Thr

Asp

Ala

Lys

Pro

145

Glu

Thr

His

Val

Gly

Lys

Leu

Met

50

Trp

Lys

Gln

Gly

Ala

130

Phe

Phe

Gly

Thr

Asp

210

Ala

Asp

Ala

35

Thr

Met

Ala

Ser

Tyr

115

Pro

Gln

Val

Val

His

195

Arg

Glu

Gly

Arg

20

Gly

Gly

Gln

Glu

Leu

100

Val

Ser

Leu

Asn

Lys

180

Pro

Ser

Ile

Gln

Lys

Asp

Tyr

Ser

Cys

85

Lys

Ala

Ala

Gln

Phe

165

Gly

Arg

Val

Phe

Thr

Pro

Glu

Asn

Ser

70

Glu

Gln

Lys

Arg

Pro

150

Leu

Tyr

Ile

Ser

Gly

Ala

Ile

Asn

Trp

55

Asp

Lys

Gly

Asp

Trp

135

Asp

Val

Ser

His

Leu

215

Pro

Paenibacillus polymyxa

Lys

Ser

Leu

40

Glu

Ser

Pro

Thr

Gly

120

Asn

Leu

Lys

Leu

Gly

200

Ser

Val

Thr

Pro

25

Thr

Asn

Tyr

Gly

Tyr

105

Asn

Glu

Lys

Lys

Asp

185

Glu

Lys

Leu

Val

10

Tyr

Ala

Asn

Leu

Ala

90

Ser

Gly

Val

Asp

Tyr

170

Asn

Lys

Ala

Tyr

Thr

Ile

Arg

Met

Cys

75

Val

Leu

Ser

Val

Asn

155

Gly

Glu

Val

Ala

Gly

Ile

Tyr

Arg

Ser

60

Asp

Ala

Val

VvVal

Asn

140

Gln

Val

Pro

Gly

Lys

220

Phe

Lys

Gly

Leu

45

Asn

Asn

Thr

Thr

Gln

125

Ala

Val

Ala

Ala

Ala

205

Ala

Gly

Val

Thr

30

Gly

Ala

Ala

Ser

Leu

110

Glu

Lys

Tyr

Ser

Leu

190

Lys

Val

Ala

Asp

15

Asn

Gly

Gly

Gly

Phe

95

Pro

Ser

Asn

Ala

Thr

175

Trp

Glu

Asp

Tyr

Thr

Gln

Asn

Ser

Leu

80

His

Met

Glu

Ala

Asp

160

Lys

Ser

Leu

Ala

Lys



225

Asp

Trp

Glu

Ala

Thr

305

Tyr

Leu

Lys

Gly

Val

385

Val

Thr

Ser

Leu

Asp
465

Leu

Phe

Gly

Met

290

Lys

Lys

Leu

Leu

Gly

370

Tyr

Ser

Phe

Ser

Val

450

Leu

Gln

Val

Lys

275

Gly

Lys

Glu

Pro

Ala

355

Ile

Met

Ala

Gly

Val

435

Val

Ser

Thr

Asp

260

Arg

Gly

Ala

Asp

Arg

340

Leu

Ala

Ala

Ala

Asp

420

His

Met

Gly

Ala

245

Tyr

Leu

Gly

Arg

Ser

325

Leu

Thr

Met

Asn

Tyr

405

Ile

Ala

Asn

Glu

230

Pro

Tyr

Leu

Ile

Met

310

Trp

Lys

Glu

Ala

Tyr

390

Lys

Ser

Ser

Lys

Thr
470

Asp

Leu

Asp

Arg

295

Gln

Ile

Gln

Tyr

Asp

375

Trp

Leu

Val

Val

Ser

455

Thr

Trp

Asp

Val

280

Ile

Ala

Ala

Ser

Ser

360

Val

Lys

Tyr

His

Thr

440

Met

Tyr

Asn

Gln

265

Phe

Thr

Pro

Gln

Val

345

Tyr

Leu

Leu

Arg

Ala

425

Asp

Asp

Gly

Ser

250

Met

Asp

Asn

Arg

Trp

330

Asp

Gly

Gly

Lys

Asn

410

Gln

Ala

Ser

Ser

235

Val

Arg

Val

Glu

Thr

315

Asn

Lys

Gly

Ile

Asp

395

Tyr

Thr

Ser

Ala

Gly
475

Lys

Leu

His

Val

300

Leu

Ser

Tyr

Glu

Leu

380

Gly

Asp

Ser

Tyr

Phe

460

Lys

Gly

Ser

Trp

285

Gly

Trp

Glu

Tyr

Asn

365

Gly

Ala

Gly

Asp

Lys

445

Asp

Val

Asn

Ser

270

Tyr

Asn

Asp

Phe

Pro

350

Asp

Lys

Asn

Lys

Ile

430

Glu

Ala

Trp

Tyr

255

Gln

Pro

Asp

Pro

Leu

335

Gly

Ile

Asn

Asn

Ser

415

Val

Leu

Gln

Gly

240

Ser

Ala

Glu

Glu

Thr

320

Pro

Thr

Ser

Asp

Tyr

400

Ser

Asn

His

Phe

Phe
480



Asp

Ser

Ile
515

Phe Ala

530

<210> 6

<211> 1575
<212> DNA
<213>

<400> 6
gtggttcacg

aagcctatta
gctgccagac
aatgcgggaa
acaaaagccg
aagctgggcg
aacggaagtyg
gccaaaaatg
gaattcgtca
ggatatgcge
gaaaaggtcg
gcggttgacyg
gatcttcaaa
tattacctgg
ttcgatgtge
ggcaatgacg
tacaaggaag
ttgaagcagt

tacggcggcg

485

500

gtcaaacggc
gtccttatat
gacttggtgg
gcgattggca
aatgtgaaaa
cttattcttt
tgcaggaaag
cgccgtteca
attttttagt
tcgacaatga
gagcgaaaga
cgggtgcaga
ctgcacctga
atcaaatgcg
actggtatcc
aaacgaagaa
atagctggat
cggtggacaa

aaaatgatat

520

Paenibacillus polymyxa

aaagaccgtt
atacggtacg
caatcgaatg
gcaatccagce
gccgggagea
agtcacgctg
cgaacaggct
actacagcct
gaaaaagtac
acccgetctce
gttggtagac
aatttttggg
ttggaactct
cctcaactcg
cgaagcgatg
agccagaatg
cgctcaatgg
gtattacccyg

ttccggeggt

Lys Asn Ser Ser Gln Ile Lys Glu Ala Ala Pro Ile

490

Gly Asn Arg Phe Thr Tyr Thr Val Pro Pro Leu Thr

505

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

accattaaag
aatcaggatt
accggataca
gataactttt
gtgacgactt
ccgatggecg
ccttecgete
gatctgaatg
ggcgctgett
tggtcgcata
cggtcggtaa
ccggttettt
gtaaaaggca
caagccgarg
ggcggaggca
caggcgectce
aacagcgcat
ggaaccaagc

attgctatga

Thr

Ala
510

Pro
525

tcgatacatc
tggcaggcga
actgggaaaa
tatgcaacaa
cgtttcatga
gttatgtggc
gttggaatca
acaatcaggt
caacaaaggc
cgcatccgeg
gtttatccaa
acggttttgg
actatagctg
gcaagagatt
tacgaattac
gtactttgtg
tottgeettt
tggctttgac

ccgatgtget

Gln
495

Ile

Tyr His

Glu Ser

caaggatcgt
tgaaaatctg
taatatgtcc
tggtggcctg
tcaatcgcetg
caaggatgga
ggtcgtaaat
atatgcggat
gggtgtgaaa
cattcatggt
agctgttaaa
cgcctataca
gttcgtggac
gctggaygta
aaatgaggta
ggacccgacce
actgcctcga
cgagtatage

gggcatcttg

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140



ggcaaaaacg
gttagcgccg
atcagcgtta
gatgcatcct
gacgcccaat
gataaaaata
tttacctata
acacctgtgce
<210> 7

<211> 524
<212> PRT
<213>
<400> 7

Val val His

1

Ser Lys Asp

Ala
35

Asp Leu

Met
50

Arg Thr

Asp Gln

65

Trp

Thr Lys Ala

Asp Gln Ser

Ala Gly Tyr

115

Gln Ala

130

Pro

acgtttatat
cttacaagct
atgcgcaaac
acaaagaact
tcgatcottte
gctcgcaaat
cagtaccacc

cataa

Gly Gln

Arg
20

Lys

Gly Asp Gl

Gly Tyr As

Gln Se

70

Ser

Glu Cys G1

85

Leu Le

100

Lys
Val

Ala

Ser Ala

Thr

Pro

Lys

Arg

ggcgaactat
ttaccgcaat
gtcggatatt
gcacctcatt
¢ggcgagacg
taaggcagta

tttgacggcet

Paenibacillus polymyxa

Ala Lys

Ile

Ser

Leu
40

u Asn

n Trp Glu

55

r Asp Asn

u Lys Pro

u Gly Ala

Asp Gly

120

Trp Asn

135

Ala

Asn

Asn

tggaagttaa
tatgacggaa
gttaatagct
gtcatgaata
acttacagtt
gcgccaatca

tatcacatcg

Thr Val

10

Thr

Pro Ile

25

Tyr

Ala Arg

Asn Met

Phe Leu Cys

75

Ala
90

Gly Val

Tyr Ser Leu

105

Gly Ser

Gln Val Val

aggatggtgc
aaaacgctac
cggtgcatge
aaagcatgga
ccggtaaaat
cgcaaatttc

tgttgactge

Ile Lys Val

Thr
30

Tyr Gly

Leu
45

Arg Gly

Ser Asn Ala

60

Asn Asn Gly

Thr Thr Ser

Val Thr Leu

110

Val Gln

125

Glu

Asn Ala

140

Lys

caacaactac
tttcggecgat
ttccgtaacyg
cagcgcattc
atggggcttc
aggcaaccgc

cgacaatgat

Asp Thr

15

Asn Gln

Gly Asn
Ser

Gly

Leu
80

Gly

Phe
95

His

Met

Pro

Glu

Ser

Asn Ala

1200

1260

1320

1380

1440

1500

1560

1575



Pro

145

Glu

Ala

His

Val

Gly

225

Asp

Trp

Glu

Ala

Thr

305

Tyr

Leu

Lys

Gly

Val

Phe

Phe

Gly

Thr

Asp

210

Ala

Leu

Phe

Gly

Met

290

Lys

Lys

Leu

Leu

Gly

370

Tyr

Gln

Val

Val

His

195

Arg

Glu

Gln

Val

Lys

275

Gly

Lys

Glu

Pro

Ala

355

Ile

Met

Leu

Asn

Lys

180

Pro

Ser

Ile

Thr

Asp

260

Arg

Gly

Ala

Asp

Arg

340

Leu

Ala

Ala

Gln

Phe

165

Gly

Arg

Val

Phe

Ala

245

Tyr

Leu

Gly

Arg

Ser

325

Leu

Thr

Met

Asn

Pro

150

Leu

Tyr

Ile

Ser

Gly

230

Pro

Tyr

Leu

Ile

Met

310

Trp

Lys

Glu

Thr

Tyr

Asp

Val

Ala

His

Leu

215

Pro

Asp

Leu

Asp

Arg

295

Gln

Ile

Gln

Tyr

Asp

375

Trp

Leu

Lys

Leu

Gly

200

Ser

Val

Trp

Asp

Val

280

Ile

Ala

Ala

Ser

Ser

360

Val

Lys

Asn

Lys

Asp

185

Glu

Lys

Leu

Asn

Gln

265

Phe

Thr

Pro

Gln

Val

345

Tyr

Leu

Leu

Asp

Tyr

170

Asn

Lys

Ala

Tyr

Ser

250

Met

Asp

Asn

Arg

Trp

330

Asp

Gly

Gly

Lys

Asn

155

Gly

Glu

Val

Val

Gly

235

Val

Arg

Val

Glu

Thr

315

Asn

Lys

Gly

Ile

Asp

Gln

Ala

Pro

Gly

Lys

220

Phe

Lys

Leu

His

Val

300

Leu

Ser

Tyr

Glu

Leu

380

Gly

Val

Ala

Ala

Ala

205

Ala

Gly

Gly

Asn

Trp

285

Gly

Trp

Ala

Tyr

Asn

365

Gly

Ala

Tyr

Ser

Leu

190

Lys

Val

Ala

Asn

Ser

270

Tyr

Asn

Asp

Phe

Pro

350

Asp

Lys

Asn

Ala

Thr

175

Trp

Glu

Asp

Tyr

Tyr

255

Gln

Pro

Asp

Pro

Leu

335

Gly

Ile

Asn

Asn

Asp

160

Lys

Ser

Leu

Ala

Thr

240

Ser

Ala

Glu

Glu

Thr

320

Pro

Thr

Ser

Asp

Tyr



385

Val

Thr

Ser

Leu

Asp

465

Asp

Ser

Ile

Ser

Phe

Ser

Ile

450

Leu

Lys

Gly

Val

Ala

Gly

Val

435

Val

Ser

Asn

Asn

Leu
515

Ala

Asp

420

His

Met

Gly

Ser

Arg

500

Thr

Tyr

405

Ile

Ala

Asn

Glu

Ser

485

Phe

Ala

390

Lys

Ser

Ser

Lys

Thr

470

Gln

Thr

Asp

Leu

Val

Val

Ser

455

Thr

Ile

Tyr

Asn

Tyr

Asn

Thr

440

Met

Tyr

Lys

Thr

Asp
520

Arg

Ala

425

Asp

Asp

Ser

Ala

Val

505

Thr

Asn

410

Gln

Ala

Ser

Ser

Val

490

Pro

Pro

395

Tyr

Thr

Ser

Ala

Gly

475

Ala

Pro

Val

Asp

Ser

Tyr

Phe

460

Lys

Pro

Leu

Pro

Gly

Asp

Lys

445

Asp

Ile

Ile

Thr

Lys

Ile

430

Glu

Ala

Trp

Thr

Ala
510

Asn

415

Val

Leu

Gln

Gly

Gln

495

Tyr

400

Ala

Asn

His

Phe

Phe

480

Ile

His



