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<210> 2

<211> 1713
<212> DNA
<213>

<400> 2
atgaccaagg

gtggactgcc
gacgccgtct
cagaacgcag
ctggtcacct
gaaggcgacc
acccatcagt
gtgcaggatg
ggccaagcag
accaaaaacg
tccgctgcca
ggcggacgcec
ttcgtggaaa
ggccgtatcg
gtgctgacca
gaccgcacga
gacctggaac
aaggtggaat
gagggcgaac
aaggaactgc
gccatttgga
ggtatgcaga

ggcgaaaaag

ccaccaagga
tcgtggaaca
tcgacgccct

ccttcatggc

ccggtccggg
cggtggtegc
ccctggataa
tgaagaacat
gggcagcatt
tcagagccgt
tcgcgaagat
cggaggccat
cctaccaggc
gcctgttccg
tcggctacga
tcatccatct
tgatcggcga
ttgccgaacg
aggtgcctgc
gtaacgccgt
tgagccgcta
ccctcggegt

tggtcagcgt

Bacillus subtilis

acagaaaagc
gggcgtgacc
gcaggataaa
ccaggccgtc
agcctcgaac
cctggeccggt
cgecggecectg
cccggaagcc
cgtgagcttc
agccgccccg
ccagaccgca
caaggccgtg
cgccggeacc
caaccagccg
cccgatcgaa
ggacgaaatc
catcccgagc
cgaacagaag
cgactggaag
cgacgaccat
cttccggagc

cgccctcccg

gtccggcgac

ctggtcaaga
catgtcttcg
ggtccggaaa
ggtcggctga
ctggccacgg
aatgtcatcc
ttccagccaa
gtcaccaatg

ccccaggacg

aagctgggcc
aagctgccgg
cgtaaactgc
ctgagtcggg
ggcgacctgc
tatgacccga
atcgccgaca
accatcaacc
atcctgtcgg
tcggacagag
gtcaccgtca
tatgaaccgc
tgggccatcg

ggcggcttcc

accgecggtgc
gcatcccggg

tcatcgtggc

cgggtaagcc

gactgctcac
gggcggatcg
tcaccaaata
cgttccgaat
tggtcaatga
ctgcagcaga
tcgtgctggt
tgaagaaggt
acttggaaga
tcctggaaca
agttctggaa
tcgaccatgc
acatcgaaca
acctgaagca
cccatccgct
cctgcgatat
tgaccctgat
gcgcaagtct

tgttctccgce

tgaactggtt
cgccaagatc
acgccatgag
cggegtggtg
cgccaacacc
cctgaagcgc
tagtgtcgaa
cgecgtccgcec
agtgaccaac
tgacgccatc
cggaatgaag
gcagctaccg
ccagtatttc
agccgatgtg
catcaatggc
ctatcagccg
cgatgccgtg
gtatatgcat
ggaaatcgtg
cggcagccat
gatctccaac
ggtgaagccg

tatggaactg

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380



gaaaccgegg

gacatggtcg
aatatcgaca
ccggaccagc
gatgtgcccg
ttcggcgaac
<210> 3

<211> 556
<212> PRT
<213>
<400> 3
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Ser Asp Gly

His
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Clostridium autoethanogenum

Val Gln

10

Leu

Gly val

25

Lys

Met Asn Ala

Glu Gln Gly
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Leu
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Ile
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<210>
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Gly

Lys

435
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Glu

515

Ala

Lys

4
1671

His

Ile

Ser

Tyr

Ile

420

Lys

Glu

Phe

Tyr

Leu

500

Asp

Val

His

Glu

Leu

Asp

Glu

405

Gly

Val

Leu
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Gly

485

Ala

Leu

Ile

Leu
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Asn

Val

390

Pro

Val

Leu
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470

Lys
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Ile
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Lys
550
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Ala
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455
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Ser

Ser
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535

Glu
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360

Val
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440
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Cys
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Thr

520

Gln

Val

Asn
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His

Cys
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425

Val

Leu

Tyr

Tyr

Tyr

505

Leu

Val

Tyr
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Lys

Lys
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410

Ile

Gly

Arg

Gly

Val

490
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Glu

Asn

Val
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395

Ile

Ala

Asp

Ile

Leu

475

Asp

Lys

Glu

Tyr

Asn
555

Ala

Met

380

Trp

Ser

Ala

Gly

Lys

460

Ile

Phe

Gly

Ala

Gly

540

Met

Phe

365

Gly

Ile

Asn

Lys

Gly

445

Thr

Lys

Thr

Tyr

Phe

525

Glu

Pro

Pro

Ala

Gly

Leu

430

Phe

Pro

Trp

Asn

Arg

510

Lys

Asn

Met

His

Arg

Phe

415

Ile

Met

Ile

Lys

Pro

495

Val

Gln

Ile

Lys

Asp

His

400

Ala

Asn

Met

Val

Gln

480

Asp

Glu

Asn

Lys



<212>
<213>

DNA

<400> 4
atgaatcggg

ctggaagccg
atgaacgcca
gccttcatgg
ctcggeccccg
cccgtggtcg
ttcctcgacc
ccggacacgg
ggcgecctgtc
aagccgctgg
gcggegtecg
cgcggcaaca
aacacgatga
ggcatccccc
atcggctacg
atcgtccata
gtggtcggeg
gagccggtca
aacgacaatg
ggcccgeacg
tataactgct
ggcgtcccgg
gtcggegacg
acgcccatcg

gaggagcatt

atatcaagaa
agggcgtcaa
tctcggattc
ccgacgtgta
gcgcgaccaa
cgatcaccgg
tctgcaagat
tgtcggagat
atatcgacct
agaaaaaaat
agatcttcaa
gcagcaaggc
tggccaaggg
agaaggacta
acatcgtgga
tcgacgcccg
acatcagcga
aggcgctgga
cgttcccgat
acatcgtgat
acgagccgaa
gcgcgatcgc
gcggcttcat
tggtcctcat

atggcaaatc

agaggtgcag
gtatatcttc
cacgatcgag
cggeeggcetg
cctggtcacc
ccaggtgggc
gttcgagccg
catccgcctg
gccggtcaac
cccgccgaag
ggccaaaaac
ggtcaccgag
catcatcccg
tgtgaacaag
atatgccccg
cccctcgcac
cgcgctgtat
gatcaagtcg
gaagccgcag
ctccgatgtg
tacctgcatc
cgccaaactc
gatgaataac
cttcaacgac

gtgctatgtg

Clostridium autoethanogenum

ctcaacacgg

ggcatcccgg
ttcatcacca
accggcaagg
ggcgtggeceg
acggagcgga
atcaccaagc
gtgttcaagt
atcgccaaga
gaacacgcgg
cccatcatcc
ttcgccacca
atggacaaca
atcatcgaag
tcgaaatgga
atcaacaaac
aacatcctgc
gaaatgctgg
cgcatcctca
ggcgcccata
atctcgaacg
atcaacccgg
caggaactgg
tccaattacg

gacttcacca

cccagatgct
gcgaggagaa
cccgccatga
cgggegtgtg
acgccgactc
tgcacatcac
ggagcaagca
acgccgaaag
tgcccgtegg
acctgtccac
tggceggeag
agctgaagat
agtatagcat
aggccgacct
acatcaacgg
tctaccagcc
gccgcaccag
cggagcacga
acgatgtgcg
aaatgtggat
gcttcgccac
ataagaaggt
agacggcgct
gcctcatcaa

acccggactt

ggtcaagtgt
tctcgaaatc
acagggegesg
tctgagcacc
cgacggcegcc
ctcccatcag
gatcgtccgc
cgaaaagccc
cgccctggag
catcgaggaa
cggcgccatc
ccccgtcatc
gtggaccatc
ggtcatcacc
cgacatcaag
catcgtggag
ctcgaaagac
gtcctacgcg
caaagtcatg
cgcccgecac
gatgggcatc
cctggccatc
gcgcatcaaa
gtggaagcag

cgtgaagctg

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



gccgagagca tgtacgccaa aggctatcge gtggagaaag ccgaggatct gatcccgacc 1560

ctcgaagagg ccttcaagca gaatgtcccg gcggtcatcg actgccaggt ggactatggc 1620
gagaatatca agctcaccaa gcacctcaag gaggtctatg aaaacatgtg a 1671
<210> 5

<211> 239

<212> PRT

<213> Clostridium autoethanogenum

<400> 5

Met Asp Asp Glu Val Lys Val Pro Asn His Ile Tyr Gln Met Ser Thr
1 5 10 15

Ile Asn Ala Leu Val Ser Gly Leu Tyr Asp Gly Cys Val Ser Leu Ser
20 25 30

Lys Leu Leu Lys Lys Gly Asn Phe Gly Ile Gly Thr Phe Lys Gly Leu
35 40 45

Asp Gly Glu Leu Thr Leu Leu Asn Gly Thr Phe Tyr Arg Thr Lys Pro
50 55 60

Asp Gly Ser Val Tyr Val Cys Ser Lys Asn Val Ser Val Pro Phe Ala
65 70 75 80

Val Val Thr Glu Leu Glu Asn Tyr Asn Thr Tyr Asn Ile Gln Asn Arg
85 90 95

Thr Ser Tyr Glu Asp Ile Arg Lys Glu Leu Asp Ser Phe Ile Glu Ser
100 105 110

Lys Asn Ile Phe Tyr Ala Phe Tyr Met Glu Gly Lys Phe Asn Tyr Val
115 120 125

Lys Thr Arg Thr Val Val Lys Gln Asn Met Pro Tyr Lys Pro Met Ala
130 135 140

Glu Val Val Lys Asp Gln Pro Met Phe Glu Tyr Asn Gly Val Asp Gly
145 150 155 160



Tyr Val Vval

Pro Gly Tyr

Ile Ser

195

His

Ser
210

Cys Cys

Met Glu Val

225

<210> 6

<211> 720
<212> DNA
<213>

<400> 6
atggatgatg

gtcagcggcc
ggcatcggca
cgcaccaaac
gtcgtcaccg
gacatccgca
atggaaggca
aagccgatgg
tacgtcgtcg
ttccacttca
aacgccaaag
agcttctaca
<210> 7

<211> 259
<212> PRT

Phe
165

Gly

His Phe

180

Glu Phe

Phe

Arg

Gln Asp

Arg

His

Ser

Met

Arg

Cys Pro

Phe Ile

Ile Glu

200

Glu
215

Leu

Asn Asp

230

aggtgaaagt
tctacgacgg
cgttcaaggg
cggatggctc
agctggagaa
aggagctgga
aattcaacta
ccgaggtggt
gcttccggtg
tcaacaagga
tctacgtcca

acatggaggt

cccgaaccac
ctgtgtgtcg
cctggatggc
cgtgtacgtg
ctacaatacc
ctcgttcatc
cgtcaaaacc
caaagaccag
cccggattat
Caaaaagttc
gaactgctcc

ccaggaccgc

Asp Tyr Val

170

Asn
185

Lys Asp

Asn Ala Lys

Pro Lys Asn

Glu Ile Thr

235

Clostridium autoethanogenum

atctaccaga
ctctcgaagc
gagctgaccc
tgcagcaaga
tataacatcc
gagtcgaaga
cgcaccgtcg
ccgatgttcg
gtggaaggcc
ggcggccaca
tgtttccgca

aacgacgaaa

Glu Gly Leu

Phe
190

Lys Lys

Val Tyr Val

205

Glu
220

Ser Phe

Ser Val Glu

tgtcgaccat
tcctgaaaaa
tcctgaacgg
acgtgagcgt
agaatcgcac
acatcttcta
tgaagcagaa
aatacaacgg
tcaatgtgcc
tctccgagtt
tggagctccc

tcacgtccgt

Asn Val

175

Gly Gly

Gln Asn

Tyr Asn

Lys

caatgccctg
gggcaatttc
cacgttctat
ccccttcgeg
ctcctatgag
tgccttctat
catgccgtac
cgtcgatggc
cggctaccat
ctcgatcgag
gaagaatgag

ggagaaatga

60

120

180

240

300

360

420

480

540

600

660

720



<213>

<400>

Met Asn His

1

Leu

Ser

Ile

Glu

65

Arg

Phe

His

Pro

His

145

Met

Glu

Asn

Arg

Leu

Ala

50

Leu

Ala

Ala

Pro

Ser

130

Ala

Thr

Gly

Val

Ala

Met

35

Asp

Asp

Asp

Val

Val

115

Asp

His

Asp

Val

Ala
195

Ser

Phe

20

Ser

Leu

Gly

Gly

Met

100

Ser

Asn

Thr

Val

Leu

180

Gly

Ala

Ser

Ala

Leu

Glu

Ser

85

Thr

Arg

Leu

Arg

Leu

165

Val

Tyr

Glu

Ala

Leu

Lys

Leu

70

Ala

Trp

Gln

Phe

Thr

150

Asp

Gly

His

Klebsiella pneumoniae

Cys

Gln

Leu

His

55

Ile

Arg

Phe

Gln

Cys

135

Val

Asp

Phe

Glu

Thr

His

Ser

40

Gly

Ala

Lys

Gln

Leu

120

Ala

Pro

Gln

Arg

His
200

Cys

Pro

25

Gly

Asp

Phe

Ala

Pro

105

His

Leu

Arg

Pro

Thr

185

Phe

Glu

10

Glu

Val

Phe

Ser

Gln

90

Gln

Glu

Arg

Gln

Val

170

Pro

Ile

Glu

Ser

Tyr

Gly

Ser

75

Pro

Tyr

Val

Ile

Thr

155

Phe

Gln

Thr

Ser

Val

Glu

Leu

60

Gln

Glu

Arg

Ile

Asp

140

Pro

Arg

His

Asp

Leu

Leu

Gly

45

Gly

Val

Gln

Lys

Asp

125

Gly

Pro

Phe

Met

Asp
205

Cys

Tyr

30

Ser

Thr

Tyr

Lys

Thr

110

Gln

His

Tyr

Asn

Gln

190

Arg

Glu

15

Gln

Thr

Phe

Gln

Thr

95

Phe

Gln

Phe

Arg

Gln

175

Lys

Thr

Thr

Thr

Asn

Leu

80

Pro

Asp

Ile

Arg

Ala

160

Arg

Ile

Gly



Gly Gly His Leu Leu

210

Gly Glu Ile His Lys

225

Leu Gln Ala Asn Leu

Val Glu Ser

<210> 8

<211> 780
<212> DNA
<213>

<400> 8
atgaaccact

tcggcccagc
ggcgtgtatg
ggcaccttca
cgggccgatg
acctggttcc
cacgaggtga
ggccatttcc
atgaccgatg
gtcggcttcc
ttcatcaccg

gtcctgacct

ctgcaggcga

<210> 9
<211> 357
<212> PRT

215

230

245

cggccgaatg
acccggagag
aaggctcgac
atgaactgga
gctccgecccg
agccgcagta
tcgaccagca
gccacgegcea
tcctggatga
gcaccccgca
atgatcgcaa
tcggcgaaat

atctgcatcc

Klebsiella pneumoniae

cacctgcgaa
cgtcctgtac
gaccatcgcc
cggcgagctc
gaaggcccag
tcggaagacc
gatcccgagc
tacccgcacc
ccagccggtc
gcacatgcag
gggcgecesc
ccataagctg

ggacaacctc

Asp Tyr Gln Leu Asp His

Leu Met Ile Asp Leu Pro

235

His Pro Asp Asn Leu Asp

250

gagagcctct
cagacgagcc
gacctgctga
atcgccttca
cccgaacaga
ttcgaccacc
gacaacctct
gtcccgeggc
ttccggttca
ggcatcaacg
cacctcctcg
atgatcgacc

gatgccgcca

Gly Val Leu Thr Phe

220

Ala Asp Ser Ala Phe

240

Ala Ala Ile Arg Ser

gcgaaaccct
tgatgtcggc
agcatggcga
gctcgcaggt
agaccccgtt
ccgtgagccg
tctgcgecect
agaccccgcc
accagcgcga
tcgcgggcta
actaccagct
tccccgecga

tccgctccgt

255

ccgggecttc
gctgectgtcg
cttcggcctg
gtatcagctc
cgccgtgatg
ccagcagctc
gcgcatcgac
ctaccgcgcc

gggcgtcctg

tcatgaacac
ggaccacggc
cagcgccttc

cgagtcgtga

60

120

180

240

300

360

420

480

540

600

660

720

780



<213>

<400>

Met Lys Ala

1

Ile

Trp

Ile

Pro

65

Ser

Ile

Leu

Phe

Asp

145

Ala

Leu

Lys

Glu

Cys

Phe

50

Val

Lys

Val

Cys

Ala

130

Thr

Leu

Val

Ala

Glu

Gly

35

Ile

Val

Val

Ala

Glu

115

Glu

Met

His

Leu

Ser
195

Val

Pro

20

Ile

Pro

Leu

Thr

Cys

100

Ala

Tyr

Asp

Ser

Gly

180

Gly

Leu

Lys

Cys

Val

Gly

Lys

85

Gly

Leu

Thr

Tyr

Leu

165

Ala

Ala

Trp

Val

Gly

Gly

His

70

Phe

Lys

Gly

Val

Glu

150

Arg

Gly

Arg

Tyr

Lys

Ser

Thr

55

Glu

Lys

Cys

Phe

Phe

135

Gln

Val

Pro

Ile

Asp

Glu

Asp

40

Pro

Phe

Ala

Pro

His

120

Pro

Ala

Gly

Ile

Val
200

Clostridium autoethanogenum

Lys

Asn

25

Leu

His

Ser

Gly

Ala

105

Gly

Glu

Ala

Asn

Gly

185

Ile

Lys

10

Ala

His

Pro

Gly

Asp

90

Cys

Leu

Asp

Leu

Phe

170

Leu

Val

Asp

Val

Glu

Leu

Glu

75

Arg

Leu

Cys

Phe

Val

155

Thr

Ala

Phe

Val

Lys

Tyr

Ser

60

Val

Val

Glu

Gly

Val

140

Glu

Thr

Thr

Gln

Arg

Ile

Leu

45

Lys

Val

Ile

Gly

Ser

125

His

Pro

Gly

Ile

Arg
205

Val

Lys

30

Gly

Ser

Glu

Val

Lys

110

Gly

Lys

Met

Asn

Gln

190

Lys

Glu

15

Val

Gly

Thr

Ile

Glu

95

Tyr

Gly

Ile

Ala

Thr

175

Cys

Ser

Glu

Lys

Pro

Ala

Gly

80

Pro

Asn

Gly

Pro

Val

160

Ala

Leu

Val



Arg Gln Glu Tyr Ala Lys Lys Phe Gly Ala Asp Val Val Leu Asp Pro
210 215 220

Asn Glu Val Asp Val Ile Glu Glu Ile Lys Lys Leu Thr Gly Gly Vval
225 230 235 240

Gly Val Asp Thr Ser Phe Glu Thr Thr Gly Ala Asn Val Gly Ile Asn
245 250 255

Thr Ala Ile Gln Ala Leu Lys Tyr Glu Gly Thr Ala Val Ile Thr Ser
260 265 270

Val Trp Glu Lys Asn Ala Glu Ile Asn Pro Asn Asp Leu Val Phe Thr
275 280 285

Glu Lys Lys Val VvVal Gly Thr Leu Ala Tyr Arg His Glu Phe Pro Ser
290 295 300

Thr Ile Ala Leu Met Asn Asp Gly Arg Ile Lys Thr Asp Gly Tyr Ile
305 310 315 320

Thr Lys Arg Ile Ala Leu Glu Asp Ile Val Lys Glu Gly Phe Glu Thr
325 330 335

Leu Thr Gly Pro Glu Lys Lys Lys His Val Lys Ile Ile Val Thr Pro
340 345 350

Asp Lys Ser Leu Leu
355

<21e> 10

<211> 1074

<212> DNA

<213> Clostridium autoethanogenum

<400> 10
atgaaggccg tcctgtggta cgacaaaaag gatgtccgcg tggaagaaat cgaggaaccg 60
aaggtgaaag aaaacgccgt gaagatcaaa gtcaagtggt gcggcatctg cggctcggac 120

ctgcatgagt atctcggecgg cccgatcttc atcccggtcg gcacccccca cccgetgtceg 180



aagagcaccg
agcaaagtga
ggcaaatgcc
ggcctgtgeg
cacaagatcc
gcgctgcact
gegggeecega
atcgtcttcc
gtcctcgacc
ggcgtggaca
gcgctgaaat
aatccgaacg
gagttcccgt
accaagcgga
gagaagaaaa
<210>
<211>

<212>
<213>

11
350
PRT

<400> 11

Met Lys Ala Leu

1

Val Pro Glu Pro

Trp Cys Gly Ile

35

Ile Phe Ile Pro

50

Bacillus

cgcccgtcegt
ccaagttcaa
cggecctgect
gcageggegs
ccgacacgat
ccctgegggt
tcggectggc
agcgcaaatc
cgaatgaggt
cgagcttcga
atgagggcac
acctggtctt
cgaccatcgc
tcgccctgga

agcacgtcaa

5

20

gctgggccac
ggegggegac
ggaaggcaag
cggcttcgcec
ggattatgaa
gggcaacttc
caccatccag
ggtgcggcag
ggacgtgatc
aaccaccggc
cgccgtcatc
caccgaaaag
cctgatgaac
agacatcgtc

aatcatcgtc

subtilis

40

55

gagttctcgg
cgcgtcatcg
tacaatctgt
gagtacacgg
caggccgcgc
accacgggca
tgcctcaaag
gaatacgcca
gaggaaatca
gccaacgtcg
acctccgtct
aaggtcgtcg
gacggccgca
aaggagggct

acgcccgata

Leu Trp His Asn Gln Arg Asp

10

Ala Vval Arg Ser Gly Ala Val

25

Cys Gly Thr Asp Leu His Glu

Thr Glu Glu His Pro Leu Thr

gcgaagtggt
tggaaccgat
gcgaggcegct
tgttcccgga
tggtggagcc
acaccgccct
cgtcgggcegc
agaagttcgg
aaaagctgac
gcatcaacac
gggagaagaa
gcaccctcgc
tcaagaccga
tcgaaaccct

aaagcctcct

ggagatcggc
cgtcgectgc
gggcttccac
agatttcgtg
gatggceggtc
ggtcctgggc
ccggatcgtc
cgcggacgtg
cggcggegtg
cgcgatccag
cgccgagatc
gtaccggcac

tggctatatc

gaccggccecg

gtga

Val Arg Val Glu Glu

15

Lys Ile Lys Val Lys

30

Tyr Leu Ala Gly Pro

45

His Val Lys Ala Pro

60

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1074



Val

65

Gly

Tyr

Cys

Ser

Glu

145

Val

Val

Ala

Gln

Glu

225

Val

Ala

Trp

Ile

Val

Ser

Glu

Glu

130

Met

His

Phe

Ala

Glu

210

Gln

Asn

Ile

Glu

Leu

Thr

Cys

Gln

115

Tyr

Thr

Ala

Gly

Gly

195

Leu

Asp

Val

Glu

Lys
275

Gly

Asn

Gly

100

Leu

Thr

Tyr

Val

Cys

180

Ala

Ala

Val

Ser

Ser

260

Asp

His

His

85

Lys

Val

Val

Glu

Arg

165

Gly

Thr

Lys

Val

Phe

245

Thr

Ala

Glu

70

Lys

Cys

Phe

Val

Gln

150

Gln

Pro

Pro

Leu

Ala

230

Glu

Ser

Thr

Phe

Val

Glu

His

Pro

135

Gly

Ser

Ile

Val

Ala

215

Glu

Val

Phe

Ile

Ser

Gly

Ala

Gly

120

Ala

Ala

Lys

Gly

Ile

200

Gly

Ile

Thr

Glu

Thr
280

Gly

Asp

Cys

105

Leu

Asp

Leu

Leu

Leu

185

Ala

Ala

Arg

Gly

Gly

265

Pro

Glu

Arg

90

Lys

Gly

Met

Val

Lys

170

Leu

Val

Asp

Asn

Val

250

Gln

Asn

Val

75

Val

His

Gly

Val

Glu

155

Glu

Val

Glu

Tyr

Leu

235

Glu

Thr

Asn

Val

Val

Gly

Asp

His

140

Pro

Gly

Ile

Leu

Val

220

Thr

Val

Val

Leu

Glu

Val

His

Gly

125

His

Ala

Glu

Gln

Ser

205

Leu

Asn

Val

Ile

Val
285

Ile

Glu

Tyr

110

Gly

Ile

Ala

Ala

Ala

190

Lys

Asn

Gly

Leu

Val

270

Leu

Gly

Pro

95

Asn

Gly

Pro

Val

Val

175

Ala

Glu

Pro

Leu

Arg

255

Ser

Lys

Glu

80

Ile

Val

Phe

Asp

Ala

160

Ala

Lys

Arg

Ala

Gly

240

Gln

Val

Glu



Glu
290

Lys Val

Ile
305

Lys Leu

Lys Lys Ile

Val Lys Asp

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

12
1053
DNA
Baci

<400> 12
atgaaagccc

gccgtccgea
ctgcatgaat
gtcaaggccc
ggcgtcacca
aagtgtgagg
ctgggcggcg
cacatcccgg
gtgcacgcgg
ggcccgatcg
gcggtcgagc
ctgaaccccg
gtcaacgtct
acctcgttcg

cccaataatc

Val

Ile

Gly Ile Leu Gly Tyr

295

Ser Ser Gly Gln Ile

310

Thr
325

Lys
340

11lus

tgctgtggca
gcggegeggt
atctggccgg
cggtcatcct
atcacaaagt
cgtgcaagca
acggegeesg
atgaaatgac
tgcgccagag
gcctgetggt
tgtcgaagga
ccgaacagga
ccttcgaggt

agggccagac

tggtcctgaa

Val Asp Gln Val Vval

Lys Gln Val Lys Ile
345

subtilis

taaccagcgc
gaaaatcaaa
ccccatcttc
cggccatgag
cggcgatcgc
cggccactat
cttctcggag
ctacgagcag
caaactcaag
catccaggcg
acgccaggag
cgtggtggcg
caccggcgtg
ggtcatcgtg

agagaaggaa

Arg His

Gln Ala
315

Glu Glu
330

Leu Val

gacgtgcggg
gtgaaatggt
atcccgacgg
ttcagcggcg
gtggtcgtcg
aatgtctgcg
tacaccgtgg
ggcgeectgg
gagggcgaag
gccaaagegg
ctcgccaagc
gaaatccgga
gaagtcgtcc
tcggtctggg

gtggtcggca

Ile
300

Phe Pro

Glu Lys Leu

Gly Phe Glu

Ser Pro Lys

350

tggaagaggt
gcggcatctg
aggaacatcc
aggtggtgga
aaccgatcta
agcagctggt
tgccggegga
tcgagccggc
ccgtggeccgt
cgggegegac
tggcgggegc
acctgaccaa
tgcggeaggc
agaaggacgc

tcctcggcta

Ser Val

Ile Thr

320

Ala
335

Leu

cccggagcecc
tggcaccgac
gctgacgcac
gatcggcgaa
ctcgtgcggc
gttccacggc
tatggtccac
cgecegtggeg
cttcggctgc
ccccgtcatc
ggattatgtc
cggcctgggce
gatcgaatcg
caccatcacg

ccggcatatc

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900



ttcccgtccg tcatcaagect gatctcgtcg ggccagatcc aggccgagaa actcatcacc 960

aagaagatca cggtggacca ggtggtcgaa gaaggcttcg aagcgctggt caaggataag 1020
aagcaggtga agatcctcgt gtcgccgaag tga 1053
<210> 13

<211> 350

<212> PRT

<213> Paenibacillus polymyxa

<400> 13

Met Gln Ala Leu Arg Trp His Gly Ile Lys Asp Leu Arg Leu Glu Asn
1 5 10 15

Ile Glu Gln Pro Ala Ala Leu Pro Gly Lys Val Lys Ile Lys Val Glu
20 25 30

Trp Cys Gly Ile Cys Gly Ser Asp Leu His Glu Tyr Val Ala Gly Pro
35 40 45

Ile Phe Ile Pro Glu Asn Ala Gln His Pro Leu Thr Gly Glu Lys Ser
50 55 60

Pro Ile Val Met Gly His Glu Phe Ser Gly Gln Phe Phe Asp Phe Gly
65 70 75 80

Glu Gly Val Thr Lys Ile Gln Val Gly Asp Arg Glu Val Val Glu Pro
85 90 95

Val Phe Ala Cys Gly Glu Cys Asp Ala Cys Arg Gln Gly Lys Tyr Asn
100 105 110

Leu Cys Asp Lys Met Gly Phe Leu Gly Leu Ala Gly Gly Gly Gly Gly
115 120 125

Phe Ser Glu Tyr Val Ala Ala Asp Glu His Met Val His Lys Ile Pro
130 135 140

Glu Ser Val Ser Phe Glu Gln Gly Ala Leu Val Glu Pro Ser Ala Val
145 150 155 160



Ala

Val

Asn

Arg

Thr

225

Tyr

Ile

Glu

Asn

Ser

305

Arg

Ile

Leu

Val

Ala

Thr

210

Tyr

Val

Glu

Lys

Leu

290

Leu

Ile

Glu

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

<400>

Tyr

Phe

Ser

195

Ala

Asp

Pro

Ser

Glu

275

Thr

Met

Lys

Glu

14
1053
DNA

Ala

Gly

180

Gly

Lys

Val

Tyr

Ala

260

Ala

Gly

Glu

Leu

Tyr
340

Val

165

Ala

Ala

Ala

Val

Glu

245

Lys

Leu

Leu

Asn

Val

325

Gln

Arg

Gly

Ser

Glu

Glu

230

Val

Ile

Ile

Ile

Gly

310

Asp

Val

Gln

Pro

Glu

Asp

215

Glu

Thr

Ser

Lys

Cys

295

Tyr

Val

Thr

Ile

Ile

Ile

200

Leu

Leu

Glu

Gly

Pro

280

Tyr

Phe

Ile

Ile

Paenibacillus polymyxa

14

Gln

Gly

185

Tyr

Gly

His

Val

Glu

265

Asn

Asp

Pro

Glu

Leu
345

Leu

170

Leu

Ala

Ala

Lys

Pro

250

Ile

Asn

Asp

Ala

Ala

330

Val

Lys

Leu

Glu

Ile

Arg

235

Pro

Met

Ile

Val

Asp

315

Ala

Ser

Val

Val

Glu

Val

220

Thr

Val

Ile

Val

Phe

300

Lys

Phe

Pro

Asp

Ile

Leu

205

Leu

Asn

Leu

Val

Met

285

Pro

Leu

Glu

His

Asp

Glu

190

Ser

Asp

Gly

Thr

Ile

270

Asn

Ala

Val

Ser

Ala
350

Lys

175

Ala

Glu

Pro

Gly

Gln

255

Ile

Glu

Leu

Ile

Leu
335

Ala

Leu

Glu

Asn

Val

240

Ala

Phe

Arg

Ile

Lys

320

Leu



atgcaggcgc
gccgccctcec
ctgcatgaat
ggcgagaagt
gaaggcgtga
ggcgaatgeg
ggcctggecg
cacaaaatcc
gccctctacg
gcecggeccca
tatgcggaag
ctcgacccca
tacgtcccct
aagatctccg
aacaacatcg
ccggccctga
cggatcaagc
caggtgacca
<210> 15

<211>

<212>
<213>

DNA
<400> 15

aagaaaccaa
tctcgctaac
aagccatgac
attatttgca
atcctacctg

ctaacaggag

4672

tgcgctggca
cgggcaaggt
atgtcgccgg
cgcccatcgt
Cgaaaatcca
atgcgtgccg
gegeeegsees
ccgagtccgt
cggtccgcca
tcggectgct
agctcagcga
acacgtacga
atgaggtcac
gcgaaatcat
tcatgaatga
tctccctcat
tggtggatgt

tcctegtgtc

Strain XZ58

ttgtccatat
caaaccggta
aaaaacgcgt
cggcgtcaca
acgcttttta

gaattaacca

cggcatcaag
gaagatcaag
cccgatcttc
gatgggccat
ggtgggcgac
gcagggcaaa
cggcttctcg
gtccttcgaa
gatccagctg
cgtcatcgaa
agagcgcacc
tgtcgtcgag
ggaagtcccg
gatcgtcatc
acggaacctg
ggagaatggc
catcgaagcg

gccgcacgec

tgcatcagac
accccgctta
aacaaaagtg
ctttgctatg
tcgcaactct

tgaccaaggc

gacctgcggc
gtggaatggt
atccccgaaa
gagttctccg
cgcgaagtgg
tataacctgt
gaatatgtcg
cagggcgccc
aaggtcgatg
gcgctgaacg
gccaaagcecg
gaactccata
cccgtgctga
atcttcgaaa
acgggcctga
tacttccccg
gccttcgagt

tga

attgccgtca
ttaaaagcat
tctataatca
ccatagcatt
ctactgtttc

caccaaggaa

tggagaacat
gcggcatctg
acgcgcagca
gccagttctt
tggagccggt
gcgataagat
ccgcggatga
tggtcgagcc
acaaggcggt
ccagcggcgc
aagacctggg
agcgcacgaa
cccaggccat
aggaggccct
tctgctacga
ccgacaagct

cgctcctgat

ctgegtettt
tctgtaacaa
cggcagaaaa
tttatccata
tccatacccg

cagaaaagcc

cgagcagccc
cggcagcgac
tccgctcacg
cgacttcggc
cttcgegtgt
gggcttcctg
gcatatggtg
gtccgeccgtc
ggtcttcggc
gagcgaaatc
cgccatcgtg
tggcggcegtc
cgagtccgcc
catcaagccg
cgatgtgttc
ggtcatcaaa

cgaggagtac

tactggctct
agcgggacca
gtccacattg
agattagcgg
tttttttggg

tggtcaagaa

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1053

60

120

180

240

300

360



ccgeggtgcet
catcccgggc
catcgtggca
gggtaagccc
actgctcacc
ggcggatcgc
caccaaatat
gttccgaatc
ggtcaatgaa
tgcagcagat
cgtgctggtc
gaagaaggtg
cttggaagac
cctggaacaa
gttctggaac
cgaccatgcc
catcgaacac
cctgaagcag
ccatccgctg
ctgcgatatc
gaccctgatg
cgcaagtctg
gttctccgct
gtggaacgac
cagcgccgtg
cggactgcgc

cgaaggtccc

gaactggttg
gccaagatcg
cgccatgagc
ggcgtggtgc
gccaacaccg
ctgaagcgca
agtgtcgaag
gcgtccgecg
gtgaccaaca
gacgccatct
ggaatgaagg
cagctaccgt
cagtatttcg
gccgatgtgg
atcaatggcg
tatcagccgg
gatgccgtga
tatatgcatg
gaaatcgtga
ggcagccatg
atctccaacg
gtgaagccgg
atggaactgg
agcacctacg
gacttcggca
gtggaatccc

gtgattatcg

tggactgcct
acgccgtctt
agaacgcagc
tggtcacctc
aaggcgaccc
cccatcagtc
tgcaggatgt
gccaagcagg
ccaaaaacgt
ccgctgeccat
gcggacgecc
tcgtggaaac
gccgtatcgg
tgctgaccat
accgcacgat
acctggaact

aggtggaatt

agggcgaaca
aggaactgcg
ccatttggat
gtatgcagac
gcgaaaaagt
aaaccgcggt
acatggtcgc
atatcgacat
cggaccagct

atgtgcccgt

cgtggaacag
cgacgccctg
cttcatggcc
cggtccggga
ggtggtcgcec
cctggataac
gaagaacatc
ggcagcattc
cagagccgta
cgcgaagatc
ggaggccatc
ctaccaggcc
cctgttccgc
cggctacgac
catccatctg
gatcggcgac
tgccgaacgc
ggtgcctgcc
taacgccgtc
gagccgctac
cctcggegtc
ggtcagcgtg
ccgcctgaag
cttccagcag
cgtgaagtat
ggcggacgtt

cgactacagc

ggcgtgaccc
caggataaag
caggccgtcg
gcctcgaacc
ctggccggta
gcggecectgt
ccggaagccg
gtgagcttcc
gccgecccga
cagaccgcaa
aaggccgtgc
gceggeaccc
aaccagccgg
ccgatcgaat
gacgaaatca
atcccgagca
gaacagaaga
gactggaagt
gacgaccatg
ttccggagct
gccctecccgt
tccggcgacg
gccccgatceg
ctgaaaaagt
gccgaatcct
ctgcgtcagg

gacaacatca

atgtcttcgg
gtccggaaat
gtcggctgac
tggccacggg
atgtcatccg
tccagccaat
tcaccaatgc
cccaggacgt
agctgggccc
agctgccggt
gtaaactgct
tgagtcggga
gcgacctgct
atgacccgaa
tcgccgacat
ccatcaacca
tcctgtcgga
cggacagagc
tcaccgtcac
atgaaccgct
gggcceatcgg
gcggcttect
tgcatatcgt
acaaccgcac
tcggagccac
gcatgaatgc

acctggcctc

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980



ggacaaattg
tacgtatgaa
ccttctcggc
tgtcgggcegt
gcctgggcac
agctccgggc
tgatgacctg
agctccacga
tcgacggcca
gcgccatgac
tcctggtcgg
aacacttcat
acggcgtcct
ccttcctgcea
cgtgatttca
ttgcctggceg
cgccgtageg
tcaaataaaa
ggtgaacgct
acggcccgga
gaaggccatc
aagggcgctt
agggagatat
tccagcgagc
gacatgatct

caatcattct

cgtggaagaa

ccgaaggagt
ccactcggcc
ccagcacccg
gtatgaaggc
cttcaatgaa
cgatggctcc
gttccagccg
ggtgatcgac
tttccgccac
cgatgtcctg
cttccgcacc
caccgatgat
gaccttcggc
ggcgaatctg
gcctgataca
gcagtagcgc
ccgatggtag
cgaaaggctc
ctcctgagta
gggtggcgesg
ctgacggatg
gctcccggga
tcccgacgga
attcgagagt
gtcccagaat
tggaggagac

atcgaggaac

tcggcgaact
gaatgcacct
gagagcgtcc
tcgacgacca
ctggacggceg
gcceggaags
cagtatcgga
cagcagatcc
gcgcataccc
gatgaccagc
ccgcagcaca
cgcaaggecg
gaaatccata
catccggaca
gattaaatca
ggtggtccca
tgtggggtct
agtcgaaaga
ggacaaatcc
caggacgccc
gecectttttgce
aagatcgtat
tccggggceat
ttttcaaggc
ctccgecgcet

acatgaaggc

cgaaggtgaa

gatgaaaaca
gcgaagagag
tgtaccagac
tcgccgacct
agctcatcgc
cccagcccga
agaccttcga
cgagcgacaa
gcaccgtccc
cggtcttccg
tgcagggcat
gcggccacct
agctgatgat
acctcgatgc
gaacgcagaa
cctgacccca
ccccatgcga
ctgggecttt
gceggegagesg
gccataaact
gtttcgaggt
tagtttgcct
tcgagcggaa
ggcttcgagg
gttcgtagag
cgtcctgtgg

agaaaacgcc

aaagcactat
cctctgcgaa
gagcctgatg
gctgaagcat
cttcagctcg
acagaagacc
ccaccccgtg
cctcttctgc
gcggeagacc
gttcaaccag
caacgtcgcg
cctcgactac
cgacctcccc
cgccatccgc
gcggtctgat
tgccgaactc
gagtagggaa
cgttttatct
gatttgaacg
gccaggcatc
tcaggcgaaa
cgatcggegg
ccgeceegecg
ggttattccg
cgccgatgca
tacgacaaaa

gtgaagatca

aaaaaggagg

accctccggg
tcggecgetgce
ggcgacttcg
caggtgtatc
ccgttcgecg
agccgcecagc
gccctgegea
ccgccctacc
cgcgaggecsg
ggctatcatg
cagctggacc
gccgacageg
tccgtcgagt
aaaacagaat
agaagtgaaa
ctgccaggca
gttgtttgtc
ttgcgaagca
aaattaagca
ccgcagactc
tccttgtgac
tgggagtttt
taacgccgcc
gggtcggeat
aggatgtccg

aagtcaagtg

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940

3000

3060

3120

3180

3240

3300

3360

3420

3480

3540

3600



gtgcggcatc
cggcaccccc
gggcgaagtg
cgtggaaccg
gtgcgaggceg
ggtgttcccg
gctggtggag
caacaccgcc
agcgtcgggc
caagaagttc
caaaaagctg
cggcatcaac
ctgggagaag
cggcaccctc
catcaagacc
cttcgaaacc
taaaagcctc
gatttgttca
<210>
<211>

<212>
<213>

16

DNA
<400> 16

aagaaaccaa
tctcgctaac
aagccatgac
attatttgca

atcctacctg

4651

tgcggetegg
cacccgctgt
gtggagatcg
atcgtcgcct
ctgggcttcc
gaagatttcg
ccgatggegg
ctggtcctgg
gcccggatcg
ggcgeggacg
accggeggcg
accgcgatcc
aacgccgaga
gcgtaccggc
gatggctata
ctgaccggcc
ctgtgagact

gaacgctcgg

Strain XZ59

ttgtccatat
caaaccggta
aaaaacgcgt
cggcgtcaca

acgcttttta

acctgcatga
cgaagagcac
gcagcaaagt
gcggcaaatg
acggcctgtg
tgcacaagat
tcgcgctgca
gegegggecc
tcatcgtctt
tggtcctcga
tgggcgtgga
aggcgctgaa
tcaatccgaa
acgagttccc
tcaccaagcg
cggagaagaa
cctgttgata

ttgccgecgg

tgcatcagac
accccgctta
aacaaaagtg
ctttgctatg

tcgcaactct

gtatctcggc
cgcgeccgtc
gaccaagttc
cccggcectgc
cggcagegsc
ccccgacacg
ctccctgegg
gatcggcctg
ccagcgcaaa
cccgaatgag
cacgagcttc
atatgagggc
cgacctggtc
gtcgaccatc
gatcgccctg
aaagcacgtc
gatccagtaa

gcgtttttta

attgccgtca
ttaaaagcat
tctataatca
ccatagcatt

ctactgtttc

ggcccgatct
gtgctgggcc
aaggegescs
ctggaaggca

ggcggcttceg

atggattatg
gtgggcaact
gccaccatcc
tcggtgeggce
gtggacgtga
gaaaccaccg
accgccgtca
ttcaccgaaa
gccctgatga
gaagacatcg
aaaatcatcg
tgacctcaga

ttggtgagaa

ctgecgtcttt
tctgtaacaa
cggcagaaaa
tttatccata

tccatacccg

tcatcccggt
acgagttctc
accgcgtcat
agtacaatct
ccgagtacac
aacaggccgc
tcaccacggg
agtgcctcaa
aggaatacgc
tcgaggaaat
gcgccaacgt
tcacctccgt
agaaggtcgt
acgacggccg
tcaaggaggg
tcacgcccga
actccatctg

tc

tactggctct
agcgggacca
gtccacattg
agattagcgg

tttttttggg

3660

3720

3780

3840

3900

3960

4020

4080

4140

4200

4260

4320

4380

4440

4500

4560

4620

4672

60

120

180

240

300



ctaacaggag
ccgecggtgcet
catcccgggc
catcgtggca
gggtaagccc
actgctcacc
ggcggatcgc
caccaaatat
gttccgaatc
ggtcaatgaa
tgcagcagat
cgtgctggtc
gaagaaggtg
cttggaagac
cctggaacaa
gttctggaac
cgaccatgcc
catcgaacac
cctgaagcag
ccatccgctg
ctgcgatatc
gaccctgatg
cgcaagtctg
gttctccgct
gtggaacgac
cagcgccgtg

cggactgcgc

gaattaacca
gaactggttg
gccaagatcg
cgccatgagc
ggcgtggtgc
gccaacaccg
ctgaagcgca
agtgtcgaag
gcgtccgecg
gtgaccaaca
gacgccatct
ggaatgaagg
cagctaccgt
cagtatttcg
gccgatgtgg
atcaatggcg
tatcagccgg
gatgccgtga
tatatgcatg
gaaatcgtga
ggcagccatg
atctccaacg
gtgaagccgg
atggaactgg
agcacctacg
gacttcggca

gtggaatccc

tgaccaaggc
tggactgcct
acgccgtctt
agaacgcagc
tggtcacctc
aaggcgaccc
cccatcagtc
tgcaggatgt
gccaagcagg
Ccaaaaacgt
ccgctgccat
gcggacgecc
tcgtggaaac
gccgtatcgg
tgctgaccat
accgcacgat
acctggaact
aggtggaatt
agggcgaaca
aggaactgcg
ccatttggat
gtatgcagac
gcgaaaaagt
aaaccgcggt
acatggtcgc
atatcgacat

cggaccagct

caccaaggaa
cgtggaacag
cgacgccctg
cttcatggcc
cggtccggga
ggtggtcgec
cctggataac
gaagaacatc
ggcagcattc
cagagccgta
cgcgaagatc
ggaggccatc
ctaccaggcc
cctgttccgce
cggctacgac
catccatctg
gatcggcgac
tgccgaacgc
ggtgcctgcec
taacgccgtc
gagccgctac
cctcggegtc
ggtcagcgtg
ccgcctgaag
cttccagcag
cgtgaagtat

ggcggacgtt

cagaaaagcc
ggcgtgaccc
caggataaag
caggccgtcg
gcctcgaacc
ctggccggta
gcggecectgt
ccggaagccg
gtgagcttcc
gcecgececcga
cagaccgcaa
aaggccgtgc
gceggeaccc
aaccagccgg
ccgatcgaat
gacgaaatca
atcccgagca
gaacagaaga
gactggaagt
gacgaccatg
ttccggagct
gccctcccgt
tccggcgacg
gccccgatceg
ctgaaaaagt
gccgaatcct

ctgcgtcagg

tggtcaagaa
atgtcttcgg
gtccggaaat
gtcggctgac
tggccacggg
atgtcatccg
tccagccaat
tcaccaatgc
cccaggacgt
agctgggccc
agctgccggt
gtaaactgct
tgagtcggga
gcgacctgcet
atgacccgaa
tcgccgacat
ccatcaacca
tcctgtcgga
cggacagagc
tcaccgtcac
atgaaccgct
gggccatcgg
gcggcttect
tgcatatcgt
acaaccgcac
tcggagccac

gcatgaatgc

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920



cgaaggtccc
ggacaaattg
tacgtatgaa
ccttctcggce
tgtcgggcegt
gcctgggcac
agctccgggc
tgatgacctg
agctccacga
tcgacggcca
gcgccatgac
tcctggtcgg
aacacttcat
acggcgtcct
ccttcctgca
cgtgatttca
ttgcctggceg
cgccgtagceg
tcaaataaaa
ggtgaacgct
acggcccgga
gaaggccatc
aagggcgctt
agggagatat
tccagcgagc
gacatgatct

caatcattct

gtgattatcg
ccgaaggagt
ccactcggcc
ccagcacccg
gtatgaaggc
cttcaatgaa
cgatggctcc
gttccagccg
ggtgatcgac
tttccgccac
cgatgtcctg
cttccgcacc
caccgatgat
gaccttcggc
ggcgaatctg
gcctgataca
gcagtagcgc
ccgatggtag
Ccgaaaggctc
ctcctgagta
gggtggcges
ctgacggatg
gctcccggga
tcccgacgga
attcgagagt
gtcccagaat

tggaggagac

atgtgcccgt
tcggcgaact
gaatgcacct
gagagcgtcc
tcgacgacca
ctggacggceg
geecggaags
cagtatcgga
cagcagatcc
gcgcataccc
gatgaccagc
ccgcagcaca
cgcaaggecg
gaaatccata
catccggaca
gattaaatca
ggtggtccca
tgtggggtct
agtcgaaaga
ggacaaatcc
caggacgccc
gcectttttgc
aagatcgtat
tccggggcat
ttttcaaggc
ctccgecgcet

acatgaaagc

cgactacagc
gatgaaaaca
gcgaagagag
tgtaccagac
tcgccgacct
agctcatcgc
cccagcccga
agaccttcga
cgagcgacaa
gcaccgtccc
cggtcttccg
tgcagggcat
gcggccacct
agctgatgat
acctcgatgc
gaacgcagaa
cctgacccca
ccccatgcga
ctgggecttt
geeggegages
gccataaact
gtttcgaggt
tagtttgcct
tcgagcggaa
ggcttcgagg
gttcgtagag

cctgctgtgg

gacaacatca
aaagcactat
cctctgcgaa
gagcctgatg
gctgaagcat
cttcagctcg
acagaagacc
ccaccccgtg
cctcttctgce
gcggceagacc
gttcaaccag
caacgtcgcg
cctcgactac
cgacctcccc
cgccatccgc
gcggtctgat
tgccgaactc
gagtagggaa
cgttttatct
gatttgaacg
gccaggcatc
tcaggcgaaa
cgatcggegg
ccgececgecg
ggttattccg
cgccgatgca

cataaccagc

acctggcctc
aaaaaggagg
accctccggg
tcggcgetgce
ggcgacttcg
caggtgtatc
ccgttcgcecg
agccgccagce
gccctgegcea
ccgccctacc
cgcgaggecsg
ggctatcatg
cagctggacc
gccgacageg
tccgtcgagt
aaaacagaat
agaagtgaaa
ctgccaggca
gttgtttgtc
ttgcgaagca
aaattaagca
ccgcagactc
tccttgtgac
tgggagtttt

taacgccgcc

gggtcggeat

gcgacgtgceg

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940

3000

3060

3120

3180

3240

3300

3360

3420

3480

3540



ggtggaagag
gtgcggcatc
ggaggaacat
cgaggtggtg
cgaaccgatc
cgagcagctg
ggtgcceggeg
ggtcgagccg
agccgtggcc
ggcggececs
gctggeggsc
gaacctgacc
cctgcggcag
ggagaaggac
catcctcggc
ccaggccgag
cgaagcgctg
ctgttgatag
tgccgececggg
<210>
<211>

<212>
<213>

17

DNA
<400> 17

aagaaaccaa
tctcgctaac
aagccatgac
attatttgca

atcctacctg

4302

gtcccggagc
tgtggcaccg
ccgctgacgc
gagatcggcg
tactcgtgcg
gtgttccacg
gatatggtcc
gcegeegtgg
gtcttcggct
acccccgtca
gcggattatg
aacggcctgg
gcgatcgaat
gccaccatca
taccggcata
aaactcatca
gtcaaggata
atccagtaat

cgttttttat

Strain XZ06

ttgtccatat
caaaccggta
aaaaacgcgt
cggcgtcaca

acgcttttta

ccgccgtccg
acctgcatga
acgtcaaggc
aaggcgtcac
gcaagtgtga
gecetgggegg
accacatccc
cggtgcacgc
gcggecccgat
tcgecggtcga
tcctgaaccc
gcgtcaacgt
cgacctcgtt
cgcccaataa
tcttcccgtc
ccaagaagat
agaagcaggt
gacctcagaa

tggtgagaat

tgcatcagac
accccgctta
aacaaaagtg
ctttgctatg

tcgcaactct

cageggegceg
atatctggcc
cccggtcatc
caatcacaaa
ggcgtgcaag
cgacggeggc
ggatgaaatg
ggtgcgcecag
cggcctgcetg
gctgtcgaag
cgccgaacag
ctccttcgag
cgagggccag
tctggtcctg
cgtcatcaag
cacggtggac
gaagatcctc
ctccatctgg

C

attgccgtca
ttaaaagcat
tctataatca
ccatagcatt

ctactgtttc

gtgaaaatca
ggccccatct
ctcggccatg
gtcggcgatc
cacggccact
ggcttctcgg
acctacgagc
agcaaactca

gtcatccagg

gaacgccagg
gacgtggtgg
gtcaccggcg
acggtcatcg
aaagagaagg
ctgatctcgt
caggtggtcg
gtgtcgccga

atttgttcag

ctgegtettt
tctgtaacaa
cggcagaaaa
tttatccata

tccatacccg

aagtgaaatg
tcatcccgac
agttcagcgg
gcgtggtcegt
ataatgtctg
agtacaccgt
agggcgccct
aggagggcga
cggccaaagc
agctcgccaa
cggaaatccg
tggaagtcgt
tgtcggtctg
aagtggtcgg
cgggccagat
aagaaggctt
agtgagactc

aacgctcggt

tactggctct
agcgggacca
gtccacattg
agattagcgg

tttttttggg

3600

3660

3720

3780

3840

3900

3960

4020

4080

4140

4200

4260

4320

4380

4440

4500

4560

4620

4651

60

120

180

240

300



ctaacaggag
ccgeggtgcet
catcccgggc
catcgtggca
gggtaagccc
actgctcacc
ggcggatcgce
caccaaatat
gttccgaatc
ggtcaatgaa
tgcagcagat
cgtgctggtc
gaagaaggtg
cttggaagac
cctggaacaa
gttctggaac
cgaccatgcc
catcgaacac
cctgaagcag
ccatccgctg
ctgcgatatc
gaccctgatg
cgcaagtctg
gttctccgct
gtggaacgac
cagcgccgtg

cggactgcgc

gaattaacca
gaactggttg
gccaagatcg
cgccatgagc
ggcgtggtgc
gccaacaccg
ctgaagcgca
agtgtcgaag
gcgtccgecg
gtgaccaaca
gacgccatct
ggaatgaagg
cagctaccgt
cagtatttcg
gccgatgtgg
atcaatggcg
tatcagccgg
gatgccgtga
tatatgcatg
gaaatcgtga
ggcagccatg
atctccaacg
gtgaagccgg
atggaactgg
agcacctacg
gacttcggca

gtggaatccc

tgaccaaggc
tggactgcct
acgccgtctt
agaacgcagc
tggtcacctc
aaggcgaccc
cccatcagtc
tgcaggatgt
gccaagcagg
ccaaaaacgt
ccgctgeccat
gcggacgecc
tcgtggaaac
gccgtatcgg
tgctgaccat
accgcacgat
acctggaact

aggtggaatt

agggcgaaca
aggaactgceg
ccatttggat
gtatgcagac
gcgaaaaagt
aaaccgcggt
acatggtcgc
atatcgacat

cggaccagct

caccaaggaa
cgtggaacag
cgacgccctg
cttcatggcc
cggtccggga
ggtggtcgcec
cctggataac
gaagaacatc
ggcagcattc
cagagccgta
cgcgaagatc
ggaggccatc
ctaccaggcc
cctgttccgc
cggctacgac
catccatctg
gatcggcgac
tgccgaacgc
ggtgcctgcc
taacgccgtc
gagccgctac
cctcggegtc
ggtcagcgtg
ccgcctgaag
cttccagcag
cgtgaagtat

ggcggacgtt

cagaaaagcc

ggcgtgaccc
caggataaag
caggccgtcg
gcctcgaacc
ctggccggta
gcggecectgt
ccggaagccg
gtgagcttcc
gccgecccga
cagaccgcaa
aaggccgtgc
gceggeaccc
aaccagccgg
ccgatcgaat
gacgaaatca
atcccgagca
gaacagaaga
gactggaagt
gacgaccatg
ttccggagct
gcccteccgt
tccggcgacg
gccccgatceg
ctgaaaaagt
gccgaatcct

ctgcgtcagg

tggtcaagaa
atgtcttcgg
gtccggaaat
gtcggctgac
tggccacggg
atgtcatccg
tccagccaat
tcaccaatgc
cccaggacgt
agctgggccc
agctgccggt
gtaaactgct
tgagtcggga
gcgacctgct
atgacccgaa
tcgccgacat
ccatcaacca
tcctgtcgga
cggacagagc
tcaccgtcac
atgaaccgct
gggcceatcgg
gcggcttect
tgcatatcgt
acaaccgcac
tcggagccac

gcatgaatgc

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920



cgaaggtccc
ggacaaattg
tacgtatgaa
ccttctecggc
tgtcgggcegt
gcctgggcac
agctccgggc
tgatgacctg
agctccacga
tcgacggcca
gcgccatgac
tcctggtcgg
aacacttcat
acggcgtcct
ccttcctgcea
cgtgaaaagg
gaagaaatcg
ggcatctgceg
accccccacc
gaagtggtgg
gaaccgatcg
gaggcgetgg
ttcccggaag
gtggagccga
accgccctgg

tcgggcgcecc

aagttcggceg

gtgattatcg
ccgaaggagt
ccactcggcc
ccagcacccg
gtatgaaggc
cttcaatgaa
cgatggctcc
gttccagccg
ggtgatcgac
tttccgccac
cgatgtcctg
cttccgcacc
caccgatgat
gaccttcggc
ggcgaatctg
aggtacgtat
aggaaccgaa
gctcggacct
cgctgtcgaa
agatcggcag
tcgecctgegg
gcttccacgg
atttcgtgca
tggeggtegce
tcctgggcegc

ggatcgtcat

cggacgtggt

atgtgcccgt
tcggcgaact
gaatgcacct
gagagcgtcc
tcgacgacca
ctggacggceg
gcceggaags
cagtatcgga
cagcagatcc
gcgcataccc
gatgaccagc
ccgcagcaca
cgcaaggecg
gaaatccata
catccggaca
gaaggccgtc
ggtgaaagaa
gcatgagtat
gagcaccgcg
caaagtgacc
caaatgcccg
cctgtgeggc
caagatcccc
gctgcactcc
gggcccgatc
cgtcttccag

cctcgacccg

cgactacagc
gatgaaaaca
gcgaagagag
tgtaccagac
tcgccgacct
agctcatcgc
cccagcccga
agaccttcga
cgagcgacaa
gcaccgtccc
cggtcttccg
tgcagggcat
gcggccacct
agctgatgat
acctcgatgc
ctgtggtacg
aacgccgtga
ctcggcggcc
cccgtcgtgc
aagttcaagg
gcctgectgg
ageggegecsg
gacacgatgg
ctgcgggtgg
ggcctggcca

cgcaaatcgg

aatgaggtgg

gacaacatca
aaagcactat
cctctgcgaa
gagcctgatg
gctgaagcat
cttcagctcg
acagaagacc
ccaccccgtg
cctcttctgc
gcggeagacc
gttcaaccag
caacgtcgcg
cctcgactac
cgacctcccc
cgccatccgc
acaaaaagga
agatcaaagt

cgatcttcat

tgggccacga
cgggegaccg
aaggcaagta
gcttcgccga
attatgaaca
gcaacttcac
ccatccagtg
tgcggcagga

acgtgatcga

acctggcctc
aaaaaggagg
accctccggg
tcggecgetgce
ggcgacttcg
caggtgtatc
ccgttcgecg
agccgcecagc
gccctgegcea
ccgccctacc
cgcgaggecsg
ggctatcatg
cagctggacc
gccgacageg
tccgtcgagt
tgtccgegtg
caagtggtgc
cccggteggc
gttctcgggc
cgtcatcgtg
caatctgtgc
gtacacggtg
ggccgegetg
cacgggcaac
cctcaaagcg
atacgccaag

ggaaatcaaa

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940

3000

3060

3120

3180

3240

3300

3360

3420

3480

3540



aagctgaccg
atcaacaccg
gagaagaacg
accctcgcegt
aagaccgatg
gaaaccctga
agcctcctgt
acagaatttg
agtgaaacgc
ccaggcatca
gtttgtcggt
cgaagcaacg
ttaagcagaa
<210>
<211>

<212>
<213>

18

DNA
<400> 18

aagaaaccaa
tctcgctaac
aagccatgac
attatttgca
atcctacctg
ctaacaggag
ccgecggtgcet
catcccgggc

catcgtggca

gggtaagccc

4281

gcggegteggsg
cgatccaggc
ccgagatcaa
accggcacga
gctatatcac
ccggeecgga
gatttcagcc
cctggcecggcea
cgtagcgccg
aataaaacga
gaacgctctc

geecceggagss

ggccatcctg

Strain XZ08

ttgtccatat
caaaccggta
aaaaacgcgt
cggcgtcaca
acgcttttta
gaattaacca
gaactggttg
gccaagatcg
cgccatgagc

ggcgtggtgc

cgtggacacg
gctgaaatat
tccgaacgac
gttcccgtcg
caagcggatc
gaagaaaaag
tgatacagat
gtagcgcggt
atggtagtgt
aaggctcagt
ctgagtagga
tggcgggcag

acggatggcc

tgcatcagac
accccgctta
aacaaaagtg
ctttgctatg
tcgcaactct
tgaccaaggc
tggactgcct
acgccgtctt
agaacgcagc

tggtcacctc

agcttcgaaa
gagggcaccg
ctggtcttca
accatcgccc
gccctggaag
cacgtcaaaa
taaatcagaa
ggtcccacct
ggggtctccc
cgaaagactg
caaatccgcc
gacgcccgcec

tttttgegtt

attgccgtca
ttaaaagcat
tctataatca
ccatagcatt
ctactgtttc
caccaaggaa
cgtggaacag
cgacgccctg
cttcatggcc

cggtccggga

ccaccggegc
ccgtcatcac
ccgaaaagaa
tgatgaacga
acatcgtcaa
tcatcgtcac
cgcagaagcg
gaccccatgc
catgcgagag
ggcctttcgt
gggagcggat
ataaactgcc

tc

ctgecgtcttt
tctgtaacaa
cggcagaaaa
tttatccata
tccatacccg
cagaaaagcc
ggcgtgaccc
caggataaag
caggccgtcg

gcctcgaacc

caacgtcggc
ctccgtctgg
ggtcgtcggce
cggccgcatc
ggagggcttc
gcccgataaa
gtctgataaa
cgaactcaga
tagggaactg
tttatctgtt
ttgaacgttg

aggcatcaaa

tactggctct
agcgggacca
gtccacattg
agattagcgg
tttttttggg
tggtcaagaa
atgtcttcgg
gtccggaaat
gtcggctgac

tggccacggg

3600

3660

3720

3780

3840

3900

3960

4020

4080

4140

4200

4260

4302

60

120

180

240

300

360

420

480

540

600



actgctcacc
ggcggatcgc
caccaaatat
gttccgaatc
ggtcaatgaa
tgcagcagat
cgtgctggtc
gaagaaggtg
cttggaagac
cctggaacaa
gttctggaac
cgaccatgcc
catcgaacac
cctgaagcag
ccatccgctg
ctgcgatatc
gaccctgatg
cgcaagtctg
gttctccgct
gtggaacgac
cagcgccgtg
cggactgcgc
cgaaggtccc
ggacaaattg
tacgtatgaa

ccttctcggce

tgtcgggegt

gccaacaccg
ctgaagcgca
agtgtcgaag
gcgtccgecg
gtgaccaaca
gacgccatct
ggaatgaagg
cagctaccgt
cagtatttcg
gccgatgtgg
atcaatggcg
tatcagccgg
gatgccgtga
tatatgcatg
gaaatcgtga
ggcagccatg
atctccaacg
gtgaagccgg
atggaactgg
agcacctacg
gacttcggca
gtggaatccc
gtgattatcg
ccgaaggagt
ccactcggcc
ccagcacccg

gtatgaaggc

aaggcgaccc
cccatcagtc
tgcaggatgt
gccaagcagg
Ccaaaaacgt
ccgctgccat
gcggacgecc
tcgtggaaac
gccgtatcgg
tgctgaccat
accgcacgat
acctggaact
aggtggaatt
agggcgaaca
aggaactgcg
ccatttggat
gtatgcagac
gcgaaaaagt
aaaccgcggt
acatggtcgc
atatcgacat
cggaccagct
atgtgcccgt
tcggcgaact
gaatgcacct
gagagcgtcc

tcgacgacca

ggtggtcgec
cctggataac
gaagaacatc
ggcagcattc
cagagccgta
cgcgaagatc
ggaggccatc
ctaccaggcc
cctgttccgce
cggctacgac
catccatctg
gatcggcgac
tgccgaacgc
ggtgcctgcec
taacgccgtc
gagccgctac
cctcggegtc
ggtcagcgtg
ccgcctgaag
cttccagcag
cgtgaagtat
ggcggacgtt
cgactacagc
gatgaaaaca
gcgaagagag
tgtaccagac

tcgccgacct

ctggccggta
gcggecectgt
ccggaagccg
gtgagcttcc
gcecgececcga
cagaccgcaa
aaggccgtgc
gceggeaccc
aaccagccgg
ccgatcgaat
gacgaaatca
atcccgagca
gaacagaaga
gactggaagt
gacgaccatg
ttccggagct
gccctcccgt
tccggcgacg
gccccgatceg
ctgaaaaagt
gccgaatcct
ctgcgtcagg
gacaacatca
aaagcactat
cctctgcgaa
gagcctgatg

gctgaagcat

atgtcatccg
tccagccaat
tcaccaatgc
cccaggacgt
agctgggccc
agctgccggt
gtaaactgct
tgagtcggga
gcgacctgcet
atgacccgaa
tcgccgacat
ccatcaacca
tcctgtcgga
cggacagagc
tcaccgtcac
atgaaccgct
gggccatcgg
gcggcttect
tgcatatcgt
acaaccgcac
tcggagccac
gcatgaatgc
acctggcctc
aaaaaggagg
accctccggg
tcggcgetgce

ggcgacttcg

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220



gcctgggcac
agctccgggc
tgatgacctg
agctccacga
tcgacggcca
gcgccatgac
tcctggtcgg
aacacttcat
acggcgtcct
ccttcctgca
cgtgaaaagg
gaagaggtcc
ggcatctgtg
gaacatccgc
gtggtggaga
ccgatctact
cagctggtgt
ccggcggata
gagccggecg
gtggccgtct
ggcgegaccc
gcgegesgees
ctgaccaacg
cggcaggega
aaggacgcca
ctcggctacc

gccgagaaac

cttcaatgaa
cgatggctcc
gttccagccg
ggtgatcgac
tttccgccac
cgatgtcctg
cttccgcacc
caccgatgat
gaccttcggc
ggcgaatctg
aggtacgtat
cggagcccgc
gcaccgacct
tgacgcacgt
tcggegaagg
cgtgcggcaa
tccacggcect
tggtccacca
ccgtggeggt
tcggetgegg
ccgtcatcgc
attatgtcct
gcctgggegt
tcgaatcgac
ccatcacgcc
ggcatatctt

tcatcaccaa

ctggacggceg
geecggaags
cagtatcgga
cagcagatcc
gcgcataccc
gatgaccagc
ccgcagcaca
cgcaaggecg
gaaatccata
catccggaca
gaaagccctg
cgtccgcagc
gcatgaatat
caaggccccg
cgtcaccaat
gtgtgaggcg
gggeggegac
catcccggat
gcacgeggtg
cccgatcggce
ggtcgagctg
gaaccccgcc
caacgtctcc
ctcgttcgag
caataatctg
cccgtccgtc

gaagatcacg

agctcatcgc
cccagcccga
agaccttcga
cgagcgacaa
gcaccgtccc
cggtcttccg
tgcagggcat
gcggccacct
agctgatgat
acctcgatgc
ctgtggcata
ggcgeggtga
ctggccggcec
gtcatcctcg
cacaaagtcg
tgcaagcacg
ggcggeggct
gaaatgacct
cgccagagca
ctgctggtca
tcgaaggaac

gaacaggacg

ttcgaggtca
ggccagacgg
gtcctgaaag

atcaagctga

gtggaccagg

cttcagctcg
acagaagacc
ccaccccgtg
cctcttctgce
gcggceagacc
gttcaaccag
caacgtcgcg
cctcgactac
cgacctcccc
cgccatccgc
accagcgcga
aaatcaaagt
ccatcttcat
gccatgagtt
gcgatcgegt
gccactataa
tctcggagta
acgagcaggs
aactcaagga
tccaggcggc
gccaggagct
tggtggcgga
ccggegtgga
tcatcgtgtc
agaaggaagt
tctcgtcggg

tggtcgaaga

caggtgtatc
ccgttcgcecg
agccgccagce
gccctgcegcea
ccgccctacc
cgcgaggecsg
ggctatcatg
cagctggacc
gccgacageg
tccgtcgagt
cgtgcgggtg
gaaatggtgc
cccgacggag
cagcggcegag
ggtcgtcgaa
tgtctgcgag
caccgtggtg
cgccctggtc
gggcgaagcc
caaagcggcg
cgccaagctg
aatccggaac
agtcgtcctg
ggtctgggag
ggtcggcatc
ccagatccag

aggcttcgaa

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940

3000

3060

3120

3180

3240

3300

3360

3420

3480

3540

3600

3660

3720

3780

3840



gcgectggtca
gatacagatt
tagcgeggtg
tggtagtgtg
aggctcagtc
tgagtaggac
ggcggecags

cggatggcct

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

19

572
PRT
Baci
<400> 19

Met Asn Asn
1

Glu Leu Val

Gly Ile Pro

35

Lys Gly Pro

50

Met Ala Ala

65

Val Thr Ser

Ala Asn Thr

Arg Ala Asp

115

aggataagaa
aaatcagaac
gtcccacctg
gggtctcccc
gaaagactgg
aaatccgccg
acgcccgceca

ttttgecgttt

1lus

Val

Ala

Val
20

Asp
Ala

Gly

Glu Leu

Ala

Val

Pro
85

Gly

Glu
100

Gly

Arg Leu

Ala

Ser

Lys

Ile

Gly

70

Gly

Asp

Lys

gcaggtgaag
gcagaagcegsg
accccatgcc
atgcgagagt
gcctttegtt
ggagcggatt
taaactgcca

C

licheniformis

Lys Asn

Leu Ile

Ile Asp

40

Val
55

Cys
Leu

Arg

Ala Ser

Pro Val

Thr
120

Lys

atcctcgtgt
tctgataaaa
gaactcagaa
agggaactgc
ttatctgttg
tgaacgttgc

ggcatcaaat

Glu Thr

10

Leu

Gln
25

Gln Gly

Ala Val Phe

Arg His Glu

Thr Gly Lys

75

Leu Ala

90

Asn

Val
105

Ala Leu

His Gln Ser

cgccgaagtg
cagaatttgc
gtgaaacgcc
caggcatcaa
tttgtcggtg
gaagcaacgg

taagcagaag

Thr Val Arg

Val Thr His

30

Val
45

Asp Leu

Gln
60

Asn Ala

Pro Gly Val

Thr Gly Leu

Ala Ala

110

Gly

Met Asp Asn

125

atttcagcct
ctggcggcag
gtagcgccga
ataaaacgaa
aacgctctcc

cccggagegt

gccatcctga

Gly Ala

15

Val Phe

Lys Asp
Ala

Phe

Leu
80

Cys

Val
95

Thr
Val

Lys

Ala Ala

3900

3960

4020

4080

4140

4200

4260

4281



Leu

Asn

145

Gln

Pro

Ala

Ala

Ala

225

Val

Gln

Leu

Glu

His

305

Ile

Phe

130

Ile

Ala

Ala

Ala

Asn

210

Ile

Glu

Tyr

Leu

Tyr

290

Leu

Glu

Gln

Pro

Gly

Thr

Ser

195

Leu

Glu

Thr

Phe

Glu

275

Asp

Asp

Leu

Pro

Glu

Ala

Ala

180

Asp

Pro

Ala

Tyr

Gly

260

Lys

Pro

Glu

Ile

Ile

Ala

Ala

165

Lys

Glu

Val

Val

Gln

245

Arg

Ala

Val

Ile

Gly
325

Thr

Val

150

Phe

Pro

Gln

Val

Arg

230

Ala

Ile

Asp

Phe

Gln

310

Asp

Lys

135

Thr

Leu

Val

Ile

Leu

215

Arg

Ala

Gly

Val

Trp

295

Ala

Ile

Tyr

Asn

Ser

Lys

Ser

200

Val

Leu

Gly

Leu

Val

280

Asn

Asp

Ala

Ser

Ala

Phe

Thr

185

Ala

Gly

Leu

Thr

Phe

265

Leu

Gly

Ile

Glu

Ala

Phe

Pro

170

Met

Ala

Met

Arg

Leu

250

Arg

Thr

Lys

Asp

Thr
330

Glu

Arg

155

Gln

Pro

Ile

Lys

Lys

235

Ser

Asn

Val

Gly

His

315

Leu

Val

140

Ala

Asp

Ala

Ala

Gly

220

Val

His

Gln

Gly

Glu

300

Asp

Asn

Glu

Ala

Val

Pro

Lys

205

Gly

Lys

Asp

Pro

Tyr

285

Arg

Tyr

His

Asp

Ala

Thr

Lys

190

Ile

Arg

Leu

Leu

Gly

270

Asp

Ser

Gln

Ile

Ala

Ser

Ala

175

Leu

His

Pro

Pro

Glu

255

Asp

Pro

Val

Pro

Glu
335

Asn

Gly

160

Gly

Gly

Asn

Glu

Phe

240

Asp

Met

Ile

Ile

Glu

320

His



Asp

Tyr

Lys

Leu

385

Ile

Ile

Ala

Asp

Leu

465

Met

Asp

Lys

Ala

Tyr
545

Ser

Leu

Thr

370

Leu

Trp

Ser

Ala

Gly

450

Lys

Val

Phe

Gly

Gly

530

Ser

Leu

Lys

355

Asp

Ser

Met

Asn

Thr

435

Gly

Ala

Ala

Gly

Leu

515

Leu

Asp

Pro

340

Lys

Leu

Asp

Ser

Gly

420

Leu

Phe

Pro

Phe

Gly

500

Arg

Asp

Asn

Val

Ala

Val

Asp

Arg

405

Met

Val

Leu

Ile

Gln

485

Ile

Val

Ala

Ile

Ser

Leu

His

Ile

390

Tyr

Gln

Asn

Phe

Val

470

Gln

Asp

Asn

Glu

His
550

Ile

Glu

Pro

375

Thr

Phe

Thr

Pro

Ser

455

His

Glu

Ile

Ser

Gly

535

Leu

Asp

Glu

360

Leu

Val

Arg

Leu

Gly

440

Ala

Ile

Met

Val

Pro

520

Pro

Ala

Glu

345

Gln

Gln

Thr

Thr

Gly

425

Gln

Met

Val

Lys

Lys

505

Asp

Val

Asp

Ser

Ser

Ile

Cys

Tyr

410

Val

Lys

Glu

Trp

Tyr

490

Tyr

Glu

Val

Gln

Phe

Glu

Val

Asp

395

Arg

Ala

Val

Leu

Asn

475

Lys

Ala

Leu

Ile

Arg
555

Ala

Pro

Arg

380

Ile

Pro

Leu

Val

Glu

460

Asp

Arg

Glu

Ala

Asp

540

Phe

Pro

Pro

365

Asp

Gly

His

Pro

Ser

445

Thr

Ser

Thr

Ser

Glu

525

Ile

Pro

Val

350

Lys

Leu

Ser

Gly

Trp

430

Val

Ala

Thr

Ser

Phe

510

Val

Pro

Lys

Leu

Glu

Arg

His

Leu

415

Ala

Ser

Val

Tyr

Gly

495

Gly

Leu

Val

Lys

Asp

Thr

Glu

Ala

400

Leu

Ile

Gly

Arg

Asp

480

Val

Ala

Lys

Asp

Phe
560



Glu Glu His Phe Asn Lys Glu Ala Ser Lys Gln Ser

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

20
1719
DNA

<400> 20
atgaataacg
gatagcctga
gcggtcttceg
aacgcggcct
gtcacctccg
ggcgacccegsg
caccagtcga
gaagacgcga
caggeeggceg
aagccggtca
gccgecgatcg
ggeeggeegs
gtggaaacct
cggatcggcc
ctgaccgtgg
cgctcggtca
atcgaactca
gtgtccatcg
cagtcggagc
gacctgcgcg

atctggatgt

565

tcgcggccaa
tccagcaggg
acgtgctgaa
tcatggccgc
geeeggeesce
tggtcgccect
tggataacgc
acaacatccc
cggccttect
aaaccatgcc
cgaagatcca
aagccatcga
accaggcggc
tgttccggaa
gctacgaccc
tccacctcga
tcggcgacat
acgaatcctt
ccccgaagga
agctgctctc

cccgctattt

Bacillus licheniformis

gaacgaaacc

cgtgacccat

ggataagggc
cgeccgtceggce
ctcgaatctc
ggegggegcc
cgccctgttc
ggaggecegtg
cagcttcccc
cgccccgaag
caacgcgaat
agccgtgcegc
cggcacgctg
ccagccgggc
gatcgagtac
cgaaatccag
cgcggaaacc
cgecgececcgtg
aacgaagacc
cgatgacatc

ccgcacctat

570

ctgaccgtcc
gtcttcggca
cccgaactga
cgcctgacgg
gcgaccggcec
gtgaagcggg
cagcccatca
acgaacgcct
caggatgtca
ctgggegeceg
ctgccggtgg
cgcctgctcc
tcgcacgatc
gacatgctcc
gatccggtgt
gccgatatcg
ctcaatcaca
ctcgactatc
gatctggtcc
accgtcacct

cgcccgcatg

ggggegecega
tccecgggegc
tcgtctgecg
gcaagecggs
tggtcaccgc
cggatcggct
cgaagtacag
tccgegecgc
ccgeeggecc
cgagcgatga
tcctecgtggg
gcaaggtcaa
tggaggatca
tggaaaaggc
tctggaatgg
atcacgacta
tcgagcatga
tcaagaaggc
acccgctcca

gcgacatcgg

gcctcctgat

actcgtggtg
caaaatcgac
ccatgagcag
cgtctgectg
gaacacggaa
gaagaagacg
cgcggaggtg
ggcgtccgge
ggccaccgcc
acagatctcc
catgaagggc
gctcccgttc
gtacttcggc
cgacgtggtc
caaaggcgaa
ccagcccgag
ctcgctgcecg
gctcgaagaa
gatcgtgcgc
cagccacgcc

ctccaacggc

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260



atgcagacgc
cagaaggtgg
accgccgtcc
atggtcgcegt
atcgacatcg
gatgaactgg
atccccgtcg

gaggagcact

tgggegtcge
tgtcggtcag
gcctcaaggc
tccagcagga
tcaagtatgc
ccgaggtcct
actactcgga

tcaacaagga

cctgececgtgg
cggcgatggc
gccgatcgtg
aatgaagtac
ggaatccttc
gaaggccggce

taacatccac

agcgtcgaag

gcgatcgeceg
ggcttcctct
cacatcgtgt

aagcgcacct

ggcgccaaag
ctcgacgcgg
ctggccgacc

cagtcctga

cgaccctggt
tctccgegat
ggaacgactc
ccggcecgtcga
gcctccgegt
agggcceggt

agcgcttccc

gaacccgggc

ggaactcgaa
cacgtacgac
tttcggeggc
gaatagcccc
ggtcatcgac

gaagaagttc

1320

1380

1440

1500

1560

1620

1680

1719



