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<210> 1

<211> 353

<212> PRT

<213> Achromobacter denitrificans

<400> 1

Met Lys Lys Leu Ser lle Ala GIn Ala Tyr Glu Tyr Gly Arg Arg Val
1 5 10 15

Leu Met Ala GIn Gly Val Pro Glu Asp lle Ala Arg Asp Val Ala Glu
20 25 30

His Leu Val Glu Ser Asp Arg Val Gly Tyr Ala Ser His Gly Leu Ser
35 40 45

Ile Leu Thr Asn Tyr Arg Arg Val Leu Ser Glu Gly Leu Ala Arg Pro
50 55 60

Asp Gly Arg Pro Glu Leu Val Asn Asp Arg Gly Ala Met Leu Ala Tyr
65 70 75 80

Asp Gly His Asn Gly Leu Gly GIn Tyr Val Gly Lys Vval Val lle Glu
85 90 95

Lys Ala lle Glu Arg Thr GIn Glu His Gly GIn Cys Ile Leu Thr Leu
100 105 110



Arg

Ala

Ala

145

Asn

e

Leu

GIn

Gly

225

Val

Pro

Leu

Val

His Ser
115

Ala Lys
130

Pro Thr

Pro Leu

Val Asp

Ala Ala
195

Gly Asn
210

Ala Leu

Ala Glu

Glu His

Leu Asp

275

Gly Ala
290

His

Gly

Val

Cys

Met

180

Lys

Pro

Leu

Leu

Pro

260

Pro

Phe

His

Leu

Ala

Phe

165

Ala

Gly

Thr

Pro

Leu

245

Arg

GIn

Ile

Leu

e

Pro

150

Ala

Thr

Glu

Thr

Phe

230

Ala

Asn

Val

Asp

Gly

Leu

135

Phe

Gly

Ser

Pro

Asp

215

Gly

Gly

Gly

Asp

Tyr
295

Arg

120

Leu

Gly

Pro

Ser

Ala

200

Pro

Gly

val

val

Phe

280

Leu

Met Gly His Phe

Ala

Gly

Leu

e

185

Pro

Gly

His

Leu

Ala

265

Asn

His

Phe

Ala

Pro

170

Ala

Glu

Ala

Lys

Ser

250

Thr

Thr

Ala

Thr Asn
140

GIn Ala
155

Gly Gly

Val Asn

Gly Ala

Leu Phe

220

Gly Tyr

235

Gly Gly

Asn Asn

Asp Trp

Cys Lys
300

Gly

125

Val

Cys

Arg

Lys

Leu

205

Thr

Ala

Gly

Met

Arg

285

Pro

Glu

Ile

Leu

Pro

Ala

190

Ile

Asp

Leu

Thr

Phe

270

Ser

GIn

Met

Asn

Thr

Pro

175

Arg

Asp

Pro

Gly

Ile

255

Ala

Leu

Pro

Val

Arg

Thr

160

Phe

Val

Ala

Pro

Leu

240

GIn

Leu

Glu

Gly



Val Glu Ser Val GIn Tyr Pro Gly Glu Tyr Glu Ala Arg Asn Arg Ala
305 310 315 320

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

Thr Arg Leu Ala Val Asp Leu Gly Val Pro Glu Ala Leu Pro His Glu
340 345 350

Gly

<210> 2

<211> 1059

<212> DNA

<213> Achromobacter denitrificans

<400> 2
atgaaaaagc tctccatcge ccaagcectat gaatacggec gecgegtget gatggegcaa
0

ggcgtgeeeg aggacatcge ccgegacgty gecgaacace tggtcgaatc cgaccgegtg
0

ggctacgcca gecacggect gtccatccty acgaactacc gecgegtget gtccgaggge
0

ctggcecgec ccgacggecg ccccgaacty gtcaacgacc geggegecat getggectac
0

gacggccaca acggectggg ccagtacgtc ggcaaggtgg tcatcgaaaa agccatcgag
0

cgcacccagg agcacggcca gtgcatcctg accctgegec acagccacca cctgggecge
0

atgggccatt tcggcgaaat ggtggcggec aagggectga tcctgetgge cttcaccaac
0

gtgatcaacc gcgeccccac cgtggeccce ttcggeggeyg cgeaggectg cctgaccace
0

12

18

24

30

36

42

48



aacccgctgt
0

gccaccaget
0

cccgaaggeg
0

accgacccge
0

gtggccgaac
0

cgcaacggcg
0

aacaccgact
0

ccccaaccceg
0

atcaacgcgg
0

gtggacctyg
9

<210> 3

<211> 325
<212> PRT
<213>

<400> 3

gcttcgeegg

ccatcgeegt

cgctgatcga

ccggegeect

tgctggcecgg

tggccacgaa

ggcgeteect

gcgtcgaatc

acaccgtgga

gcgtcecgga

ccccctgecc

caacaaggcc

cgcceaggge

gctgeectte

cgtcctgtec

caacatgttc

ggaagtcggc

ggtgcaatat

attcgacacc

agccctgeeg

ggaggccgcec

cgcgtgetgg

aaccccacca

ggcggecaca

ggcggceggcea

gcgetectge

gccttcatcg

cccggegaat

cgcatctggg

cacgaaggc

Achromobacter denitrificans

cgcccttcat

ccgccaaggg

cggaccecegg

agggctacgc

cgatccagcc

tggacccgea

actacctgca

acgaagcccg

aaggcctgac

cgtggacatg

cgaacccgec

cgcgetette

cctgggectg

ggaacacccc

ggtggacttc

cgcctgcaag

caaccgcgec

cagactcgcc

Met Ser GIn Lys Pro Lys Ile Ile Val Ser Ala Pro Val Pro Ala Asp
1 5 10 15

Leu Arg Glu Arg Val Ala Ala Ala Cys Glu lle Ile Asp Val Pro Val
20 25 30

Gly GIn Asn Pro Ala GIn Ala Val Pro Glu Ala GIn Arg Ala Glu Val
35 40 45

54

60

66

72

78

84

90

96

102

105



Ala

Asp

65

Asp

Asn

Leu

Arg

Arg

145

Val

Arg

Asp

Ser

Lys
225

Gly

50

Ala

Asn

Thr

Met

Ser

130

Gly

Ala

Arg

Glu

Ala

210

Pro

Met Val

Phe Pro

Val Asp

Pro Gly
100

Leu Cys
115

Gly Ala

Lys Thr

Arg Thr

Glu Asp

180

Leu Phe
195

Glu Thr

Thr Ala

Cys

Ala

Leu

85

val

Leu

Trp

Leu

Ala

165

Arg

Lys

Arg

Tyr

Thr

Leu

70

Asp

Leu

Ala

Thr

Gly

150

GIn

Ser

Phe

His

val
230

Val
55

Ala

Arg

val

Thr

Ser

Ala Ala Asn

Asp

Arg

Lys

135

Leu

Ala

Val

Ser

Ser

215

Ile

Gly

Asn

120

Ser

Leu

Phe

GIn

Asp

200

val

Asn

Ala

105

Leu

Ala

Gly

Asp

Gly

185

val

Gly

Thr

Arg

Ser

Arg

90

Val

Val

Phe

Met

Met

170

Leu

Leu

Lys

Ala

val

Asn

75

Arg

Ala

Ala

Pro

Gly

155

Lys

Ala

Ser

Arg

Arg
235

Asp

60

Phe

GIn

Asp

Gly

Leu

140

Arg

Val

Ala

Ile

Glu

220

Gly

GIn

Ala

Val

Val

Asp

125

Thr

Ile

e

Tyr

His

205

Phe

Pro

Ala

val

Leu

Thr

110

Ala

Thr

Gly

Tyr

val

190

Ile

Glu

val

Leu

Gly

Ile

95

Ile

Phe

Asp

Lys

His

175

Gly

Pro

Leu

Leu

Leu

Phe

80

Cys

Gly

Val

Ile

Val

160

Asn

Arg

Leu

Met

Asp
240



Glu Ala Ala Leu Val GIn Ala Leu Arg Ser Gly Thr Ile Ala Gly Ala
245 250 255

Gly Leu Asp Val Met Glu GIn Glu Pro Leu Pro Pro Ser Ser Pro Leu
260 265 270

Cys Glu Leu Pro Asn Val Vval Leu GIn Ala His Val Gly Ser Ala Thr
275 280 285

His Glu Thr Arg Arg Ala Met Ile Asp Leu Ala Val Ala Asn Leu Leu
290 295 300

Asp Ala Leu Ala Gly Arg Lys Pro GIn Ala Met Val Asn Pro GIn Val
305 310 315 320

Trp Glu Ala Arg Gly
325

<210> 4

<211> 975

<212> DNA

<213> Achromobacter denitrificans

<400> 4
atgagccaaa aaccgaaaat catcgtatcc gcgecggtge ccgecgatct gegcgagege
0

gtggcegeeg cetgtgaaat catcgacgtg cccgtgggge agaaccccge gcaagecgtg
0

cccgaggege agegegecga agtcgetgge atggtctgea cggtgegeac ccgegtggac
0

caggcgttge tcgacgettt tcccgegeta gecgtcagtt ccaatttcge cgtgggatte
0

gacaacgtcg atctggacgc ggccaaccgc cgecaggtge tcatctgcaa tacgcccgge
0

gtgctggacg gegeggtege ggacgtgacc atcggectga tgctgtgect ggcccgcaac

12

18

24

30

36



ctggtggecg
0

accacggaca
0

gtggcgcegea
0

cggtcggtge
0

gtgctgagca
0

ttcgagctga
0

gaggcggege
0

atggagcagg
0

caggcgcacg
0

gccaacctge
0

tgggaagcecc
5

<210> 5

<211> 325
<212> PRT
<213>

<400> 5

gcgacgegtt

tacgcggcaa

cggcgcagge

aaggtctggc

tccacatccc

tgaagcctac

tggtccagge

agccgetgee

tgggcagege

tggacgeget

gcgge

cgtgcgcage

gacgctgggc

tttcgacatg

cgcctacgte

gctgtcggec

ggcttatgtc

gctgcgeage

gcegtecage

cacccacgag

ggccgggege

ggcgectgga

ctgctcggca

aaggtgatct

gggcgcegacg

gagacgcgec

atcaatacgg

ggcacgatcg

cccttgtgceg

acgcggegeg

aagccgcagg

Achromobacter denitrificans

ccaagagcgc gtttccactg

tgggccgtat cggcaaggtg

atcacaaccg gcgcgaggat

agctgttcaa gttctcggac

attccgtggg caagcgtgaa

cgcgeggece ggtgetggac

ccggegeegg cctggacgtg

agctgcccaa cgtggtgttg

ccatgatcga cctggcggtg

ccatggtcaa cccgcaggtg

Met Ser GIn Lys Pro Lys Ile Ile Val Ser Ala Pro Val Pro Ala Asp

1

5

10

15

Leu Arg Glu Arg Val Ala Ala Ala Cys Glu lle Ile Asp Val Pro Val

42

48

54

60

66

72

78

84

90

96

97



Gly GIn Asn

35

20

Pro

Ala Gly Met Val

Asp

65

Asp

Asn

Leu

Arg

Arg

145

Val

Arg

Asp

Ser

50

Ala

Asn

Thr

Met

Ser

130

Gly

Ala

Arg

Glu

Ala

Phe

val

Pro

Leu

115

Gly

Lys

Arg

Glu

Leu

195

Glu

Pro

Asp

Gly

100

Cys

Ala

Thr

Thr

Asp

180

Phe

Thr

Ala

Cys

Ala

Leu

85

val

Leu

Trp

Leu

Ala

165

Arg

Lys

Arg

GlIn

Thr

Leu

70

Asp

Leu

Ala

Thr

Gly

150

GIn

Ser

Phe

His

Ala Vval
40

Val Arg
55

Ala Val

Ala Ala

Asp Gly

Arg Asn

120

Lys Ser
135

Leu Leu

Ala Phe

Val GIn

Ser Asp

200

Ser Val

25

Pro

Thr

Ser

Asn

Ala

105

Leu

Ala

Gly

Asp

Gly

185

val

Gly

Glu

Arg

Ser

Arg

90

Val

Val

Phe

Met

Met

170

Leu

Leu

Lys

Ala GIn

Val Asp
60

Asn Phe
75

Arg Gln

Ala Asp

Ala Gly

Pro Leu

140

Gly Arg

155

Lys Vval

Ala Ala

Ser lle

Arg Glu

Arg

45

GIn

Ala

Val

Ile

Asp

125

Thr

Ile

Ile

Tyr

His

205

Phe

30

Ala

Ala

val

Leu

Thr

110

Ala

Thr

Gly

Tyr

val

190

Ile

Glu

Glu

Leu

Gly

Ile

95

Ile

Phe

Asp

Lys

His

175

Asp

Pro

Leu

Val

Leu

Phe

80

Cys

Gly

Val

Ile

Val

160

Asn

Arg

Leu

Met



210 215 220

Lys Pro Thr Ala Tyr Val lle Asn Thr Ala Arg Gly Pro Val Leu Asp
225 230 235 240

Glu Ala Ala Leu Val Arg Ala Leu Arg Ser Gly Thr Ile Ala Gly Ala
245 250 255

Gly Leu Asp Val Met Glu GIn Glu Pro Leu Pro Pro Ser Ser Pro Leu
260 265 270

Cys Glu Leu Pro Asn Val Val Leu GIn Ala His Val Gly Ser Ala Thr
275 280 285

His Glu Thr Arg Arg Ala Met Ile Asp Leu Ala Val Ala Asn Leu Leu
290 295 300

Asp Ala Leu Ala Gly Arg Lys Pro GIn Ala Met Val Asn Pro GIn Val
305 310 315 320

Trp Glu Ala Arg Gly
325

<210> 6

<211> 978

<212> DNA

<213> Achromobacter denitrificans

<400> 6
atgtctcaaa aaccaaaaat catcgttagc gcaccagttc cggccgatct gegecgaacgt
0

gttgcagcgg cctgcgaaat tatcgatgtg cctgttggtc agaatccgge gcaggeggtt
0

ccagaggcge agegtgcgga agtagccggt atggtatgta ctgtacgtac gegtgtggat
0

caggctctgc tggatgegtt cccggeccty gecgttteca gecaacttcge ggtgggtttt
0



gacaacgtgg
0

gttctggacg
0

ctggtggcag
0

accaccgaca
0

gtcgcacgea
0

cgctctgtac
0

gtcctgtcta
0

tttgaactga
0

gaagcagcac
0

atggaacagg
0

caagctcacg
0

gctaacctge
0

tgggaagcecc
8

<210> 7

<211> 364
<212> PRT
<213>

<400> 7

10

acctggacgc ggcgaaccgt cgccaggtac tgatttgcaa

gcgetgttge tgatattacc atcggectga tgctgtgect

gtgacgcttt cgttcgcage ggtgcttgga ccaaatccge

tccgtggtaa aaccctggge ctgetgggea tgggecgeat

ccgegeagge tttcgatatg aaggtgatct accataaccg

agggcctgge ggcatacgtc gatcgtgacyg agctgttcaa

tccacatcce getgtctget gaaacgcgec actccgtagg

tgaagccgac cgcgtatgtt attaacactg cgegtggtce

tggtacggge actgegetet ggtacgattg ctggtgetgg

aaccgctgec geegtcttee ccgetgtgty agctgccgaa

tgggttccge gactcacgaa actcgtcgtg ctatgattga

tggacgcact ggcaggecgt aaaccgcagg caatggttaa

gtggctaa

Bacillus sphaericus

cacccctgge

ggctcgtaac

ctttccgetg

cggcaaagtc

tcgtgaagat

attcagcgac

caaacgtgag

ggttctggat

tctggacgtg

tgtcgtgetg

tctggeggtt

ccegeaggtg

30

36

42

48

54

60

66

72

78

84

90

96

97



Met

Phe

Asp

Ala

Met

65

Thr

Arg

Gly

Glu

Asn

145

Ala

Ser

Glu

Cys

Thr

Thr

50

Thr

val

Ala

Glu

Thr

130

Pro

Ala

val

e

GIn

Thr

35

Glu

Tyr

Ile

Leu

Asp

115

Asn

Ser

Lys

GlIn

Phe

Asp

20

Leu

Glu

Lys

Ile

Gly

100

Val

Tyr

Pro

Glu

Gly
180

Lys

Glu

Gly

Asn

Asn

Gly

85

Arg

Gly

val

val

Ala

165

Leu

Tyr

Ala

Pro

Ala

Ala

70

Asp

Phe

Thr

Thr

Thr

150

Phe

Gly

Met

Ser

Ala

e

55

Ala

Pro

e

Thr

Gly

135

Ala

Gly

Asn

Glu

Gly

Leu

40

Glu

Ala

Phe

GIn

val

120

Ile

Tyr

Thr

val

11

Lys Tyr Asp Tyr Glu

10

Leu Lys Ala lle

25

Gly Gly Ala Arg

Asp Ala

Gly Leu

Lys Asp
90

Gly Leu
105

Thr Asp

Ser Pro

Gly Vval

Asp Met

170

Ala Tyr
185

Leu

Asn

75

Lys

Asn

Met

Ala

Tyr

155

Leu

Lys

Arg

60

Leu

Asn

Gly

Asp

Phe

140

Arg

Glu

Leu

Ile

Met

45

Leu

Gly

Glu

Arg

Leu

125

Gly

Gly

Gly

Cys

GIn

Ala

30

Trp

Ala

Gly

Glu

Tyr

110

Ile

Ser

Met

Arg

Glu
190

Leu

15

Ile

Thr

Arg

Gly

Met

95

e

His

Ser

Lys

Thr

175

Tyr

Val

His

Tyr

Gly

Lys

80

Phe

Thr

Glu

Gly

Ala

160

Ile

Leu



His

Ile

Glu

225

Ala

Ala

Leu

Gly

Arg

305

Phe

Arg

Phe

Asn Glu
195

Asp Arg
210

Ile Tyr

Ile Leu

Gly Ser

His Glu

275

Gly Val

290

Ala Leu

Glu lle

Leu Ala

Leu Lys
355

<210> 8
<211> 1095
<212> DNA

<213>

Gly

Val

Ser

Asn

Ala

260

Leu

e

Lys

Ser

Glu

340

Asn

Bacillus

Ala

val

GIn

Asp

245

Asn

Gly

Asn

Arg

Lys

325

Glu

Glu

Lys

Asn

Glu

230

Glu

Asn

Ile

Val

val

310

Arg

Arg

Lys

Leu

Asp

215

Val

Thr

GIn

Val

Ala

295

Asp

Asp

e

Asn

sphaericus

12

Val val Thr Asp

200

Phe

Asp

Ile

Leu

Tyr

280

Asp

Gly

Ser

Gly Ala Thr

Ile

Pro

GIn

265

Ala

Glu

Ile

Ile

Phe

GIn

250

Asp

Pro

Leu

Tyr

Pro
330

Ala Arg Vval

Ile
360

345

Leu

Asn

Ser

235

Leu

Ser

Asp

Tyr

Asp

315

Thr

Ala

Gly

Ile Asn
205

Ala Vval

220

Pro Cys

Lys Ala

Arg His

Tyr Val

285

Gly Tyr

300

Ser lle

Tyr Val

Lys Ser

Arg

GIn Ala

Ala Pro

Ala Leu

Lys Vval
255

Gly Asp
270

Ile Asn

Asn Arg

Glu Lys

Ala Ala

335

Arg Ser
350

Ala

Asp

Gly

240

e

Tyr

Ala

Glu

Ile

320

Asn

GIn



<400> 8
atggaaatct
0

gaagcatctg
0

ggtggtgcte
0

ttagcacgcg
0

acggtcatta
0

cgtttcattc
0

acagatatgg
0

ggttcatcgg
0

gcggcgaaag
0

ctaggaaacg
0

gtaacagata
0

gttgcacctg
0

gcaattttaa
0

aataaccaac
0

gcacctgact
0

tataatcgtg

tcaagtatat

ggttaaaagc

gtatgtggac

ggatgacata

ttggggaccc

aaggattaaa

atttaatcca

gtaatccttc

aagcatttgg

tagcttacaa

ttaaccaagc

atgaaatcta

atgacgaaac

tacaagattc

ggaaaagtat

gattatcgct

ctacgcgaca

taaaaatgca

atttaaagat

cggtcgctat

tgaggaaaca

accagtaact

tacggatatg

gctttgcgag

ggctattgat

ttcacaagaa

gattccgcaa

acgacatgga

13

gattatgaac

atccatgaca

gaagaaaatg

gctgctggtt

aaaaacgaag

attaccggtg

aattacgtta

gcttatggceg

ctagaaggtc

tatttacata

cgtgttgtca

gtcgatattt

ttaaaagcaa

gattatttac

atgtcattaa tgcaggtggt gtaataaatg

aacgagcgtt

gaaacgtgta

gatggtattt

aattggtatt

caacacttgg

cgattgagga

taaaccttgg

aaatgttccg

aagatgttgg

caggtatatc

tttatcgtgg

gtactatatc

atgaaggtgc

atgattttgg

tctcaccgtg

aagttattgc

acgagctagg

tcgeggacga

acgatagtat

ttgccaagac

accagcatta

tgcattaaga

cggtggaaaa

tgctttaggt

tacaaccgta

gccagegttt

catgaaagca

ggtacaaggg

aaaacttgta

cgctacagca

tgcacttggc

tggttctgct

cattgtttat

attatatggc

tgaaaaaatc

12

18

24

30

36

42

48

54

60

66

72

78

84

90

96



14

tttgaaattt ccaaacgtga tagtattcca acatatgtty cggcaaatcg tttggcagaa
0

gaacgtattg ctcgtgtagc gaaatcgcgt agtcagttct taaaaaatga aaaaaatatt
0

ttgaacggcc gttaa
5

<210> 9

<211> 29

<212> DNA

<213> Artificial Sequence

<220>
<223> Designed oligonucleotide primer for PCR

<400> 9
ccatatgaaa aagctctcca tcgcccaag
9

<210> 10

<211> 28

<212> DNA

<213> Artificial Sequence

<220>
<223> Designed oligonucleotide primer for PCR

<400> 10
actcgaggcec ttcgtgegge agggette
8

<210> 11

<211> 29

<212> DNA

<213> Artificial Sequence

<220>
<223> Designed oligonucleotide primer for PCR

<400> 11
ccatatgagc caaaaaccga aaatcatcg

102

108

109



<210> 12
<211> 32
<212> DNA

<213> Artificial Sequence

<220>

15

<223> Designed oligonucleotide primer for PCR

<400> 12

actcgaggcc gcgggettee cacacctgeg gg

2

<210> 13
<211> 978
<212> DNA

<213> Artificial Sequence

<220>

<223> Polynucleotide encoding Dehydrogenase

<400> 13
atgtctcaaa aaccaaaaat
0

gttgcagcgg cctgcgaaat
0

ccagaggege agegtgegga
0

caggctctgc tggatgcgtt
0

gacaacgtgg acctggacgc
0

gttctggacg gegetgttge
0

ctggtggcag gtgacgcttt
0

accaccgaca tccgtggtaa
0

catcgttagc

tatcgatgtg

agtagccggt

cccggecectg

ggcgaaccgt

tgatgttacc

cgttcgcage

aaccctggge

gcaccagttc cggccgatct gcgegaacgt

cctgttggtc agaatccgge gcaggeggtt

atggtatgta ctgtacgtac gcgtgtggat

gcegtttcca gecaacttcge ggtgggtttt

cgccaggtac tgatttgcaa cacccctgge

atcggcctga tgctgtgect ggctcgtaac

ggtgcttgga ccaaatccge ctttccgetg

ctgctgggea tgggecgeat cggcaaagtc

12

18

24

30

36

42

48



gtcgcacgca ccgegeagge tttcgatatg aaggtgatct accataaccy

0

cgctctgtac agggectgge ggcatacgtc ggtcgtgacy agctgttcaa

0

gtcctgteta tccacatccc getgtctget gaaacgegec actccgtagg

0

tttgaactga tgaagccgac cgcgtatgtt attaacactg cgcgtggtce

0

gaagcagcac tggtacaggc actgcgctct ggtacgatty ctggtgctgg

0

atggaacagg aaccgctgcc gecgtcttce ccgetgtgty agctgccgaa

0

caagctcacg tgggttccgc gactcacgaa actcgtcgty ctatgattga

0

gctaacctgc tggacgcact ggcaggccgt aaaccgcagg caatggttaa

0

16

tgggaageee gtggctaa

8

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

<220>
<223>

<400>

14
25
DNA
Artificial Sequence

Designed oligonucleotide primer for PCR

14

gccatggaaa tcttcaagta tatgg

5

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

<220>

15
30
DNA
Artificial Sequence

tcgtgaagat

attcagcgac

caaacgtgag

ggttctggat

tctggacgtg

tgtcgtgetg

tctggeggtt

cccgeaggtg

54

60

66

72

78

84

90

96

97



17
<223> Designed oligonucleotide primer for PCR

<400> 15
gggcccgggt taacggecgt tcaaaatatt
0

<210> 16

<211> 27

<212> DNA

<213> Artificial Sequence

<220>
<223> Designed oligonucleotide primer for PCR

<400> 16
gtcgctatat taccggtgaa gatgttg
Z

<210> 17

<211> 27

<212> DNA

<213> Artificial Sequence

<220>
<223> Designed oligonucleotide primer for PCR

<400> 17
caacatcttc accggtaata tagcgac
Z

<210> 18

<211> 26

<212> DNA

<213> Artificial Sequence

<220>
<223> Designed oligonucleotide primer for PCR

<400> 18
gatagtattc caacctatgt tgcggc
6

<210> 19
<211> 26



<212>
<213>

<220>
<223>

<400>

18
DNA
Artificial Sequence
Designed oligonucleotide primer for PCR

19

gccgcaacat aggttggaat actatc

6

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

<220>
<223>

<400>

20
28
DNA
Artificial Sequence

Designed oligonucleotide primer for PCR

20

gggcatatgg aaatcttcaa gtatatgg

8

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

<220>
<223>

<400>

21
27
DNA
Artificial Sequence

Designed oligonucleotide primer for PCR

21

ggatccttaa cggccgttca aaatatt

7

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

<220>
<223>

<400>

22
29
DNA
Artificial Sequence

Designed oligonucleotide primer for PCR

22

cgtagcttac aaactttgcg agtatttac

9



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

<220>
<223>

<400>

19

23
29
DNA
Artificial Sequence

Designed oligonucleotide primer for PCR

23

gtaaatactc gcaaagtttg taagctacg

9

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

<220>
<223>

<400>

24
30
DNA
Artificial Sequence

Designed oligonucleotide primer for PCR

24

ccatggctat gaaaaagctc tccatcgccc

0

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

<220>
<223>

<400>

25
32
DNA
Artificial Sequence

Designed oligonucleotide primer for PCR

25

caagcttgct agccttcgtyg cggcagggct tc

2

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

<220>
<223>

26
24
DNA
Artificial Sequence

Designed oligonucleotide primer for PCR



<400>

20

26

cggatccgag gaaacagacc atgg

4

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

<220>
<223>

<400>

27
32
DNA
Artificial Sequence

Designed oligonucleotide primer for PCR

27

gctgcagect agecttegtyg cggecaggget tc

2

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

<220>
<223>

<400>

28
24
DNA
Artificial Sequence

Designed oligonucleotide primer for PCR

28

gctgcagcag gaaacagacc atgg

4

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

<220>
<223>

<400>

29
30
DNA
Artificial Sequence

Designed oligonucleotide primer for PCR

29

caagcttgtt agccacgggce ttcccacacc

0

<210>
<211>
<212>

30
29
DNA



<213>

<220>
<223>

<400>

21

Artificial Sequence

Designed oligonucleotide primer for PCR

30

ccatatgtct caaaaaccaa aaatcatcg

9

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

<220>
<223>

<400>

31
30
DNA
Artificial Sequence

Designed oligonucleotide primer for PCR

31

actcgaggcec acgggcttcc cacacctgeg

0

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

<220>
<223>

<400>

32
30
DNA
Artificial Sequence

Designed oligonucleotide primer for PCR

32

gccatggcta tgtctcaaaa accaaaaatc

0

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

<220>
<223>

<400>

33
27
DNA
Artificial Sequence

Designed oligonucleotide primer for PCR

33

ggatcctcag tggtggtggt ggtggtg

7



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

<220>
<223>

<400>

22

34
28
DNA
Artificial Sequence

Designed oligonucleotide primer for PCR

34

cgctgttget gatattacca tcggectg

8

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

<220>
<223>

<400>

35
28
DNA
Artificial Sequence

Designed oligonucleotide primer for PCR

35

caggccgatg gtaatatcag caacagcg

8

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

<220>
<223>

<400>

36
28
DNA
Artificial Sequence

Designed oligonucleotide primer for PCR

36

ggcggcatac gtcgatcgtg acgagetg

8

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

<220>
<223>

37
28
DNA
Artificial Sequence

Designed oligonucleotide primer for PCR



<400>

23

37

cagctcgtca cgatcgacgt atgccgec

8

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

<220>
<223>

<400>

38
28
DNA
Artificial Sequence

Designed oligonucleotide primer for PCR

38

gcagcactgg tacgggcact gegctctg

8

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

<220>
<223>

<400>

39
28
DNA
Artificial Sequence

Designed oligonucleotide primer for PCR

39

cagagcgcag tgcccgtacc agtgetge

8

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

<220>
<223>

<400>

40
29
DNA
Artificial Sequence

Designed oligonucleotide primer for PCR

40

gctgcagcte agtggtggtg gtggtggty

9

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

41
29
DNA
Artificial Sequence



<220>

24

<223> Designed oligonucleotide primer for PCR

<400>

41

caagcttgtc agtggtggtg gtggtggtg

9

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

<400>
Met Glu

1

Phe Cys

Asp Thr

Ala Thr

50

Met Thr

65

Thr Val

Arg Ala

Ala Glu

42
364
PRT

Bacillus

42

Ile

GlIn

Thr

35

Glu

Tyr

e

Leu

Asp
115

Phe

Asp

20

Leu

Glu

Lys

e

Gly

100

Val

sphaericus

Lys Tyr Met Glu Lys Tyr Asp Tyr
5 10

Glu Ala Ser Gly Leu Lys Ala lle
25

Gly Pro Ala Leu Gly Gly Ala Arg
40

Asn Ala Ile Glu Asp Ala Leu Arg
55 60

Asn Ala Ala Ala Gly Leu Asn Leu
70 75

Gly Asp Pro Phe Lys Asp Lys Asn
85 90

Arg Phe Ile GIn Gly Leu Asn Gly
105

Gly Thr Thr Val Thr Asp Met Asp
120

Glu

Ile

Met

45

Leu

Gly

Glu

Arg

Leu
125

GIn Leu
15

Ala lle
30

Trp Thr

Ala Arg

Gly Gly

Glu Met
95

Tyr lle
110

Ile His

Val

His

Tyr

Gly

Lys

80

Phe

Thr

Glu



Glu

Asn

145

Ala

Ser

His

Ile

Glu

225

Ala

Ala

Leu

Gly

Arg
305

Thr

130

Pro

Ala

val

Asn

Asp

210

Ile

Ile

Gly

His

Gly

290

Ala

Asn

Ser

Lys

GIn

Glu

195

Arg

Tyr

Leu

Ser

Glu

275

val

Leu

Tyr

Pro

Glu

Gly

180

Gly

Val

Ser

Asn

Ala

260

Leu

Ile

Lys

val

val

Ala

165

Leu

Ala

val

GIn

Asp

245

Asn

Gly

Asn

Arg

Thr

Thr

150

Phe

Gly

Lys

Asn

Glu

230

Glu

Asn

e

val

val
310

Gly

135

Ala

Gly

Asn

Leu

Asp

215

Val

Thr

GIn

Val

Ala

295

Asp

Ile

Tyr

Thr

val

val

200

Phe

Asp

Ile

Leu

Tyr

280

Asp

Gly

Ser

Gly

Asp

Ala

185

val

Gly

e

Pro

GlIn

265

Ala

Glu

Ile

25

Pro

Val

Met

170

Tyr

Thr

Ala

Phe

GIn

250

Asp

Pro

Leu

Tyr

Ala

Tyr

155

Leu

Lys

Asp

Thr

Ser

235

Leu

Ser

Asp

Tyr

Asp
315

Phe

140

Arg

Glu

Leu

Ile

Ala

220

Pro

Lys

Arg

Tyr

Gly

300

Ser

Gly

Gly

Gly

Cys

Asn

205

Val

Cys

Ala

His

Val

285

Tyr

Ile

Ser

Met

Arg

Glu

190

GIn

Ala

Ala

Lys

Gly

270

Ile

Asn

Glu

Ser

Lys

Thr

175

Tyr

Ala

Pro

Leu

val

255

Asp

Asn

Arg

Lys

Gly

Ala

160

Ile

Leu

Ala

Asp

Gly

240

Ile

Tyr

Ala

Glu

Ile
320



26

Phe Glu lle Ser Lys Arg Asp Ser lIle Pro Thr Tyr Val Ala Ala Asn

325

330

335

Arg Leu Ala Glu Glu Arg lle Ala Arg Val Ala Lys Ser Arg Ser Gln
345

340

350

Phe Leu Lys Asn Glu Lys Asn lle Leu Asn Gly Arg

355

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

43
DNA
<400> 43
atggaaatct

0

gaagcatctg
0

ggtggtgcte
0

ttagcacgcg
0

acggtcatta
0

cgtttcattc
0

acagatatgg
0

ggttcatcgg
0

gcggcgaaag
0

ctaggaaacg
0

1095

tcaagtatat

ggttaaaagc

gtatgtggac

ggatgacata

ttggggaccc

aaggattaaa

atttaatcca

gtaatccttc

aagcatttgg

tagcttacaa

360

Bacillus sphaericus

ggaaaagtat

gattatcgct

ctacgcgaca

taaaaatgca

atttaaagat

cggtcgctat

tgaggaaaca

accagtaact

tacggatatg

gctttgcgag

gattatgaac

atccatgaca

gaagaaaatg

gctgctggtt

aaaaacgaag

attaccgctg

aattacgtta

gcttatggceg

ctagaaggtc

tatttacata

aattggtatt

caacacttgg

cgattgagga

taaaccttgg

aaatgttccg

aagatgttgg

caggtatatc

tttatcgtgg

gtactatatc

atgaaggtgc

ttgccaagac

accagcatta

tgcattaaga

cggtggaaaa

tgctttaggt

tacaaccgta

gccagegttt

catgaaagca

ggtacaaggg

aaaacttgta

12

18

24

30

36

42

48

54

60



gtaacagata
0

gttgcacctg
0

gcaattttaa
0

aataaccaac
0

gcacctgact
0

tataatcgtg
0

tttgaaattt
0

gaacgtattg
0

ttgaacggcc
5

<210> 44
<211> 20
<212> PRT

27

ttaaccaagc ggctattgat cgtgttgtca

atgaaatcta ttcacaagaa gtcgatattt

atgacgaaac gattccgcaa ttaaaagcaa

tacaagattc acgacatgga gattatttac

atgtcattaa tgcaggtggt gtaataaatg

aacgagcgtt gaaacgtgta gatggtattt

ccaaacgtga tagtattcca acatatgttg

ctcgtgtage gaaatcgegt agtcagttct

gttaa

<213> Artificial Sequence

<220>

<223> Designed amino acid sequence

<400> 44

atgattttgg cgctacagca

tctcaccgtg tgcacttgge

aagttattgc tggttctgct

acgagctagg cattgtttat

tcgecggacga attatatgge

acgatagtat tgaaaaaatc

cggcaaatcg tttggcagaa

taaaaaatga aaaaaatatt

Met Gly Ser Ser His His His His His His Ser Ser Gly Leu Val Pro

1

5 10

Arg Gly Ser His

<210> 45
<211> 8

20

15

66

72

78

84

90

96

102

108

109



28

<212> PRT
<213> Artificial Sequence

<220>
<223> Designed amino acid sequence

<400> 45

Leu Glu His His His His His His
1 5



