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<166> 72
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<2106> 1

<211> 267

<212> PRT

<213> Agrobacterium tumefaciens

<400> 1

Met Ala Met Lys Arg Leu Leu Val Thr Gly Ala Ala Gly Gln Leu Gly
1 5 10 15

Arg Val Met Arg Lys Arg Leu Ala Ser Met Ala Glu Ile Val Arg Leu
20 25 30

Ala Asp Leu Ala Pro Leu Asp Pro Ala Gly Pro Asn Glu Glu Cys Met
35 40 45

Gln Cys Asp Leu Ala Asp Ala Asp Ala Val Asp Ala Met Val Ala Gly
50 55 60

Cys Asp Gly Ile Val His Leu Gly Gly Ile Ser Val Glu Lys Pro Phe
65 70 75 80

Glu Gln Ile Leu Gln Gly Asn Ile Ile Gly Leu Tyr Asn Leu Tyr Glu
85 g0 95
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Ala

His

Pro

Ser

145

Val

Ser

Phe

Asn

Lys

225

Thr

Val

Ala

Thr

Phe

130

Leu

Arg

Thr

Arg

Asp

210

Pro

Pro

Phe

<216>
<211>
<212>
<213>

<400>

Arg

Ile

115

Arg

Ala

Ile

Trp

Ala

195

Ala

Lys

Gln

Val

2
266
PRT

Ala

160

Gly

Pro

Arg

Gly

Phe

180

Pro

Ser

Asp

Pro

Asp
260

His

Tyr

Asp

Met

Ser

165

Ser

Val

Trp

Asn

Asp

245

Asn

Gly

Tyr

Gly

Tyr

150

Cys

His

Leu

Trp

Ala

230

Ala

Pro

Rhizobium lupini

2

Gln

Pro

Leu

135

Phe

Thr

Asp

Gly

Asp

215

Glu

Arg

Ile
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Pro Arg Ile Ile Phe

Gln

120

Tyr

Glu

Pro

Asp

Cys

200

Asn

Ala

Asp

Phe

185

Thr

Gly

Lys

Glu

Phe

185

Pro

Ser

Phe

Pro

Lys
265

Glu

Val

Phe

Pro

170

Val

Ile

His

Arg

Ile

250

Glu
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Arg

Ser

Gly

155

Leu

Ser

Val

Leu

Arg

235

Vval

Thr

Leu

Lys

140

Gln

Asn

Leu

Trp

Gly

220

Lys

Arg

Ala

Gly

125

Cys

Glu

Tyr

Ile

Gly

285

Phe

Ile

Phe

Ser

110

Pro

Phe

Thr

Arg

Glu

196

Ala

Ile

Ala

Gln

Ser

Asp

Gly

Ala

Met

175

Ala

Ser

Gly

Glu

Gly
255

Asn

val

Glu

Leu

160

Leu

Ala

Ala

Trp

Thr

240

Gly



Met

Met

Ile

Asp

Gly

65

Ile

Arg

Ile

Arg

Ala

145

Ile

Trp

Ala

Lys

Arg

Ala

Leu

50

Ile

Val

Ala

Gly

Pro

130

His

Gly

Leu

Pro

Arg

Glu

Pro

35

Ala

Val

Ala

His

Phe

115

Asp

Met

Ser

Ser

Lys
195

Leu

Arg

20

Ile

Asp

His

Gly

Arg

106

Tyr

Gly

Tyr

Cys

Tyr

180

Leu

Leu

Leu

Gly

Ala

Leu

Asn

85

Met

Pro

Leu

His

Val

165

Asp

Gly

Ile

Ala

Ala

Lys

Gly

706

Ile

Pro

Gln

Tyr

Glu

156

Thr

Asp

Cys

Thr

Pro

Ala

Ala

55

Gly

Val

Arg

Thr

Gly

135

Lys

Glu

Phe

Pro
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Gly Ala Ala Gly Ala Leu

Met

Arg

40

Val

Val

Gly

Ile

Glu

126

Val

Phe

Pro

Val

Val
200

Ala

25

Gln

His

Ser

Leu

Val

105

Arg

Ser

Gly

Val

Ser

185

Ile

10

Thr

Asn

Ala

val

Tyr

%0

Phe

Leu

Lys

Gln

Asn

170

Leu

Trp
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Ile

Glu

Leu

Glu

75

Asn

Ala

Ser

Cys

Glu

155

His

Ile

Gly

Leu

Glu

Val

60

Arg

Leu

Ser

Val

Phe

140

Thr

Arg

Glu

Ala

Arg

Ile

45

Glu

Lys

Tyr

Ser

Asp

125

Gly

Ala

Met

Ala

Ser
205

Gly

Leu

30

Val

Asp

Phe

Glu

Asn

110

His

Glu

Leu

Leu

Val

190

Asn

Arg

15

Ser

Gln

Cys

Ser

Ala

95

His

Pro

Ser

val

Ser

175

Phe

Asn

Val

Asp

Cys

Asp

Gln

80

Ala

Thr

Tyr

Leu

Arg

160

Thr

Arg

Asp



Ala Gly Trp Trp Asp Asn

216

Lys Asp Asn Ala Glu Ile

225

230

Arg Pro Gly Ser Asp Asp

245

Thr Gln Asp Pro Ile Phe

<2106>
<211>
<212>
<213>

<460>

3
2
p

72
RT

260

Pseudomonas sp.

3

Met Thr Thr

1

Ala Gly

Asn Val

Ala His

50

His Gln

65

Ser Val

Val Phe

Ile Phe

Gly

Leu

35

Glu

Leu

Glu

His

Ala

Ala

Leu

20

Arg

Glu

Val

Arg

Ile

1e0

Ser

Tyr

Gly

Val

val

Glu

Pro

85

Tyr

Ser

Thr

Lys

Ser

Gln

Gly

70

Phe

Glu

Asn

Ser

215

Phe

Pro

Pro

Pro

Val

Asp

Val

55

val

Glu

Ala

His
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Ala Ala Gly Phe Leu Gly Trp Lys

220

Arg Ser Lys Ile Glu Ala Ala Cys

Ala

Glu

Phe

Leu

Ile

40

Cys

Asp

Glu

Ala

Val

Ala

Asp
265

Asn

Arg

25

Ala

Asp

Ala

Ile

Arg

105

Ile

235

Arg Trp Gln Gly Gly Leu

250

Glu

Arg Leu
10

Glu Ser

Ala Met

Leu Ala

Ile Leu
75

Leu Gly
90

Arg His

Gly Phe
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Leu

Leu

Ser

Asp

60

His

Ala

Gly

Tyr

Leu

Arg

Pro

45

Lys

Phe

Asn

Val

Lys

Thr

Pro

30

Ala

Ala

Gly

Ile

Lys

110

Gln

255

Gly

15

Tyr

Thr

Ala

Gly

Cys

95

Arg

Asp

Pro

Glu

240

Phe

Ala

Ala

Gly

Val

Val

80

Gly

val

Glu
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115 126

Thr Ile Asp Ala Asn Cys Pro Arg
130 135

Ser Lys Ser Tyr Gly Glu Asp Met
145 150

Gly Ile Glu Thr Val Ser Ile Arg
165

His Asn Arg Arg Met Met Ser Thr
186

Gln Leu Leu Glu Arg Ala Leu Tyr
195 260

vVal Tyr Gly Met Ser Ala Asn Lys
210 215

Ala Ala His Leu Gly Phe Gln Pro
225 230

Ala Gln Ile Asp Ala Gln Pro Met
245

Val Phe Gln Gly Gly Ala Phe Vval
260

<216> 4

<211> 864

<212> DNA

<213> Agrobacterium Tumefaciens

<400> 4

Arg

Ala

Ile

Trp

185

Thr

Asn

Lys

Pro

Ala
265

Pro

Ser

Gly

170

Leu

Pro

Val

Asp

Ala

256

Ala

Asp

Phe

155

Ser

Ser

Asn

Trp

Ser

235

Ala

Gly

atggcaatga aacggcttct tgttaccggt gectgcegggec

aaacgccttg catcgatgge cgagatcgtt cgeccttgecg

gcaggcccga acgaggaatg catgcaatgce

atggttgccg gttgcgacgg catcgttcac

gaccttgegg

ctcggeggcea

Page 5

125

Ser Tyr Tyr Gly Leu
140

Tyr Phe Asp Arg Tyr
160

Ser Phe Pro Glu Pro
175

Phe Ala Asp Leu Thr
196

Val Gly His Thr Vval
205

Trp Asp Asn His Leu
220

Ser Glu Val Phe Arg
240

Asp Asp Pro Ala Met
255

Pro Phe Gly Asp Asp
276

agcttggeccg cgttatgcegce
atctcgecccc getegatecg
atgcagacgc cgttgacgcc

tatcggtgga gaagcctttc

60

120

186

240



gaacaaatcc
cacggccagc
acggagagec
tgttteggceg
gtccgeatceg
tcgcatgacg
cccatcgtct
tttattggat
acgccgcagce
aacccgatct
<218> 5

<211> 801
<212> DNA

<213>

<400> 5
atgaagagac

ctcgcaccca
cagaacgagg
gaagattgceg
atcgtcgecg
atgccgcgca
cggttgtcgg
ggcgagtctc
atcgggtcct
gatgatttcg
atctggggcg

ggctggaagc

ttcagggcaa
cgcgcatcat
ttggaccgga
agagccttgc
gctcctgcac
atttcgtctc
ggeggecgtc
ggaaaccgaa
cggacgegeg

tcaaggagac

ttctgattac
tggcaacgat
aaatcgtcca
acgggatcgt
gcaacatcgt
tegtctttgce
tggaccatcc
tggcgcatat
gcgtgaccga
tctcgcttat
cgtcgaacaa

Cgaaagacaa
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catcatcggg ctgtataatc tctatgaggc

cttcgccagt
tgttcccttc
ccgcatgtat
gccggaaccc
gctgatcgag
ggccaacgat
ggacaatgcc

cgacccgatt

gtga

Rhizobium lupini

cggcgcagceg
tctgegectt
gtgcgatctt
ccatctcggt
cggcctttac
aagttccaat
ctatcgtccg
gtaccatgag
accggtcaac
cgaggccgta
cgatgcagga

tgccgaaatc

tcgaaccata
cgcccggatg
ttcgagaaat
cttaattacc
geggegttcc
gcgagctggt
gaggccttcc

gtccgctttc

ggtgcactgg

tccgatatcg
gccgatgceca
ggcgtctcag
aatctctacg
cacaccatcg
gacgggctct
aagttcgggc
catcgcatgc
ttcegtgegc
tggtgggaca

ttccgttcga
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cgatcggtta
ggctttacgg
tcggccagga
gcatgctgtc
gcgeccceccegt
gggacaattc
gccggaagat

agggtggegt

gcecgegtgat
ccccgattgg
aagcagtgca
tagagcgcaa
aagccgcacg
gcttttatcc
acggcgtatc
aggagacggc
tttccacctg
cgaaactcgg
attccgecge

agatcgaagc

cgcecegegec
ttacccgcag
cgtctccaaa
gaccgcactt
cacctggttt
gctcggetgc
gcatcteggc
tgccgaaacg

gtttgtcgac

gcgggaaagg
agecggececgce
tgctctggtc
gttctcgcag
cgcgcatcgg
gcaaaccgaa
gaaatgtttc
actcgtgegce
gctttcctac
ctgccccgtce
cggctttctc

cgcttgcgaa

300

360

420

480

546

600

660

720

780

804

60

120

180

240

300

360

420

480

546

600

660

720



cgcecceggtt
atcttcccag
<210> 6

<211> 819
<212> DNA
<213>

<408> 6
atgaccacag

ggcaaggtcc
gcggecatga
aaagcggcgs
tcggtggagc
tatgaagcgg
atcggttttt
tactacggtc
ggcatcgaga
atgatgagca
acccccaacg
gacaaccacc
gcgcagatcg
ggcgectttg
<210> 7

<211> 274
<212> PRT

<213>

<406> 7

ctgatgatcc

aggacgagta

Pseudomonas sp.

cctacacccc
tgcgcgaaag
gccctgecac
tccatcaact
ggcccttcga
cgcgeeggea
ataagcagga
tgtccaagtc
ccgtgagcat
cctggctgag
tcggccacac
tggccgegea

atgcccagcec

tcgcagecgg

Rhizobium sp.
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ggcecgeccge tggcaaggeg ggctcttcac geaggacceg

a

cttcaatcgc
cctgcgacct
aggcgcccat
ggtcgaaggc
ggaaatcctc
tggcgtaaag
cgaaaccatc
ctacggcgaa
ccgcatcggc
ctttgecgac
cgtggtctac
cctgggcettc
gatgcccgcc

gcegttcegge

ctgctactca
tatgccaacg
gaagaagtcc
gtcgacgcaa
ggggccaata
cgggtgatct
gacgccaact
gacatggcca
tecctegttcec
ctgacgcagc
ggcatgtccg
caaccgaagg
gcecgatgacc

gacgactga

ccggageggc
tcctgegegt
aggtctgcga
tcctgeactt
tctgeggegt
tcgccagcetc
gcecgegecg
gcttctactt
ccgagccgca
tgctcgaacg
ctaacaagaa

acagctccga

cggcgatggt

aggcggectc

ctccgacatc
cctcgecgat
cggtggegta
gtttcatatc
caaccacgtc
ccccgacagc
cgaccgctac
caatcgcege
cgcgectgtac
cgtctggtgg
gegtgttccgt

ctttcaaggc

Met Leu Asn Val Glu Thr Arg His Ala Val His Ala Asp His Ala Arg

1

5

10

15

Ser Leu Asp Thr Glu Gly Leu Arg Arg His Phe Leu Ala Gln Gly Leu

Page 7

7806

861

60

126

180

240

300

360

420

480

540

600

660

720

786

819
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20 25 30

Phe Ala Glu Gly Glu Ile Arg Leu Ile Tyr Thr His Tyr Asp Arg Phe
35 40 45

Val Met Gly Gly Ala Val Pro Asp Gly Ala Pro Leu Val Leu Asp His
50 55 60

Val Glu Glu Thr Lys Thr Pro Gly Phe Leu Asp Arg Arg Glu Met Gly
65 70 75 80

Ile Val Asn Ile Gly Ala Glu Gly Ser Val His Ala Gly Asn Glu Ser
85 90 95

Trp Ser Leu Asn Arg Gly Asp Val Leu Tyr Leu Gly Met Gly Ala Gly
100 1e5 110

Pro Val Thr Phe Glu Gly Ala Gly Arg Phe Tyr Leu Val Ser Ala Pro
115 126 125

Ala His Arg Ser Leu Pro Asn Arg Leu Val Thr Pro Ala Asp Ser Lys
130 135 140

Glu Vval Lys Leu Gly Ala Leu Glu Thr Ser Asn Lys Arg Thr Ile Asn
145 150 155 1606

Gln Phe Ile His Pro Leu Val Met Glu Ser Cys Gln Leu Val Leu Gly
165 170 175

Tyr Thr Thr Leu Glu Asp Gly Ser Val Trp Asn Thr Met Pro Ala His
186 185 190

Val His Asp Arg Arg Met Glu Ala Tyr Leu Tyr Phe Gly Met Asp Glu
195 280 205

Thr Ser Arg Val Leu His Leu Met Gly Glu Pro Gln Gln Thr Arg His
210 215 220

Leu Phe Val Ala Asn Glu Glu Gly Ala Ile Ser Pro Pro Trp Ser Ile
Page 8



225

230
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235 240

His Ala Gly Ala Gly Ile Gly Ser Tyr Thr Phe Ile Trp Ala Met Ala

245

250 255

Gly Asp Asn Val Asp Tyr Thr Asp Met Glu Phe Ile Gln Pro Gly Asp

Leu Arg

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

<400>

8
278
PRT

260

Escherichia coli

8

Met Asp Val Arg Gln

1

Thr Gln

Asp Glu

Gly Ile

50

Lys Gln

65

Ile Asn

Glu Ile

val Val

Gly

Tyr

35

Met

Leu

Ile

Gly

Phe
115

Leu

20

Thr

Pro

Gly

Gly

His

100

Ala

5

Arg

Met

Ile

val

Gly

85

Arg

Ser

Ser

Asn

Val

Thr

Ser

70

Ala

Asp

Ile

265 276

K-12

Ile His Ser Ala His Ala Lys Thr Leu Asp
106 15

Glu Phe Leu Val Glu Lys Val Phe Val Ala
25 30

Tyr Ser His Ile Asp Arg Ile Ile Val Gly
40 45

Lys Thr Val Ser Val Gly Gly Glu Val Gly
55 60

Tyr Phe Leu Glu Arg Arg Glu Leu Gly Val
75 80

Gly Thr Ile Thr Val Asp Gly Gln Cys Tyr
90 95

Ala Leu Tyr Val Gly Lys Gly Ala Lys Glu
105 110

Asp Thr Gly Thr Pro Ala Lys Phe Tyr Tyr
120 125
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Asn Cys Ala Pro Ala His Thr Thr Tyr Pro Thr Lys Lys Val Thr Pro
130 135 140

Asp Glu Val Ser Pro Val Thr Leu Gly Asp Asn Leu Thr Ser Asn Arg
145 150 155 160

Arg Thr Ile Asn Lys Tyr Phe Val Pro Asp Val Leu Glu Thr Cys Gln
165 170 175

Leu Ser Met Gly Leu Thr Glu Leu Ala Pro Gly Asn Leu Trp Asn Thr
186 185 190

Met Pro Cys His Thr His Glu Arg Arg Met Glu Val Tyr Phe Tyr Phe
195 200 205

Asn Met Asp Asp Asp Ala Cys Val Phe His Met Met Gly Gln Pro Gln
210 215 220

Glu Thr Arg His Ile Val Met His Asn Glu Gln Ala Val Ile Ser Pro
225 230 235 246

Ser Trp Ser Ile His Ser Gly Val Gly Thr Lys Ala Tyr Thr Phe Ile
245 250 255

Trp Gly Met Val Gly Glu Asn Gln Val Phe Asp Asp Met Asp His Val
260 265 270

Ala Val Lys Asp Leu Arg
275

<210> 9

<211> 278

<212> PRT

<213> Rhizobium sp.

<408> 9

Met Thr Met Lys Ile Leu Tyr Gly Ala Gly Pro Glu Asp Val Lys Gly
1 5 10 15
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Tyr Asp Thr

Ala

Leu

Thr

65

Ala

Thr

Met

Asn

Gly

145

Arg

Leu

Met

Asp

Asp

Gly

50

Glu

Asn

Leu

Thr

Ser

130

Glu

Arg

Leu

Pro

Leu
210

Asp

35

Gly

Ile

Leu

Glu

Ala

115

val

Ala

Leu

Met

Pro

195

Ser

Gln

20

Arg

Ala

Gly

Gly

Asn

160

Ser

Pro

Lys

Ala

Gly

180

His

Pro

Arg

Val

Val

Thr

Gly

85

Arg

Ser

Ala

Pro

Met

165

Ile

Leu

Glu

Leu

Ser

Pro

Pro

70

Thr

Asp

Leu

Gly

Leu

150

Tyr

Thr

His

Asp

Arg

Phe

Val

55

Tyr

Gly

Val

Ser

Ala

135

Asp

Ile

Asp

Glu

Arg
215
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Asp Ala Phe Leu Leu

Thr

40

Thr

Leu

Thr

Leu

Ala

120

Asp

Leu

His

Leu

Arg

200

val

25

Tyr

Thr

Leu

Ile

Tyr

105

Glu

Phe

Gly

Pro

Ala

185

Arg

Ile

Thr

Ser

Ser

Glu

20

Val

Arg

Pro

Asp

Glu

170

Glu

Met

His

His

Leu

Ala

75

Val

Gly

Pro

His

Ala

155

Val

Gly

Glu

Met

Val

Thr

60

Arg

Asp

Arg

Ala

Arg

140

Arg

Ser

Ser

Ala

Met
226

Page 11

Asp

Asp

45

Phe

Glu

Gly

Gly

Arg

125

Leu

Arg

Pro

Ala

Tyr

205

Gly

Asp

30

Arg

Gly

Met

Gln

Ala

110

Phe

Ile

Ser

Ser

Trp

190

Cys

Arg

Leu

Leu

Ser

Gly

Arg

95

Arg

Tyr

Thr

Asn

Cys

175

Asn

Tyr

Pro

Phe

Ile

Gly

Ile

80

Phe

Gln

Met

Arg

Arg

160

Leu

Thr

Phe

Asp



Glu Thr Arg His

225

Ala Trp Ser Ile
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Leu Val Val Ala Asp Gly Glu Ala Val Leu

236

235

His Met Gly Ala Gly Thr Gly Pro Tyr Ala

245

250

Trp Gly Met Thr Gly Glu Asn Gln Glu Tyr Asn Asp Val Ala

260

Ala Val Ala Asp

<216>
<211>
<212>
<213>
<400>
Met Leu
1

Arg Met

Phe Ala

Ile Val
50

Val Lys
65

Val Vval

Tyr Ala

275

10
274
PRT

Leu

Lys

265

Pannonibacter phragmitetus

10

Thr

Asp

Ala

35

Gly

Glu

Asn

Met

val

Thr

20

Gly

Ala

Cys

Val

Glu
1660

Glu

Glu

Glu

Ala

Gly

Gly

Arg

Thr

Glu

Ile

Val

Thr

706

Ala

Gly

Arg

Leu

Arg

Pro

55

Ala

Ser

Asp

His

Arg

Leu

40

Ser

Ser

Gly

Val

Ala

Lys

25

Val

Gly

Ile

Lys

Leu
105

Ile Asp
10

His Phe

Tyr Thr

Ala Pro

Leu Asp
75

val Ser
99

Tyr Leu

Pro

His

His

Leu

60

Arg

Ala

Pro

Page 12

Gln

Met

Tyr

45

val

Arg

Ala

Leu

276

Thr

Gly

30

Asp

Leu

Glu

Gly

Gly
110

Ser

Phe
255

Pro

Ala

15

Ser

Arg

Asp

Met

Glu

95

Ser

Pro
240

vVal

Val

Lys

Leu

Met

Gln

Ala

86

Thr

Gly
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Lys Val Thr Phe Glu Gly Glu Gly Arg Phe Tyr Ile Leu Ser Ala Pro
115 120 125

Ala His Ala Ala Tyr Pro Ala Arg Leu Ile Arg Ile Gly Glu Ala Glu
130 135 140

Lys Val Lys Leu Gly Ser Ala Glu Thr Ser Asn Asp Arg Thr Ile Tyr
145 150 155 160

Gln Phe Vval His Pro Ala Val Met Thr Ser Cys Gln Leu Val Val Gly
165 170 175

Tyr Thr Gln Leu His Asn Gly Ser Val Trp Asn Thr Met Pro Ala His
186 185 190

Val His Asp Arg Arg Met Glu Ala Tyr Leu Tyr Phe Asp Met Lys Pro
195 200 205

Glu Gln Arg Val Phe His Phe Met Gly Glu Pro Gln Glu Thr Arg His
210 215 220

Leu Val Met Lys Asn Glu Asp Ala Val Val Ser Pro Pro Trp Ser Ile
225 230 235 246

His Cys Gly Ala Gly Thr Gly Ser Tyr Thr Phe Ile Trp Ala Met Ala
245 250 255

Gly Asp Asn Val Asp Tyr Lys Asp Val Glu Met Vval Ala Met Glu Asp
260 265 270

Leu Arg

210> 11

211> 271

<212> PRT

<213> Bacillus subtilis

<408> 11

Met Ser Tyr Leu Leu Arg Lys Pro Gln Ser Asn Glu Val Ser Asn Gly
"~ Page 13
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1 5 10 15

Val Lys Leu Val His Glu Val Thr Lys Ser Asn Ser Asp Leu Thr Tyr
20 25 3e

Val Glu Phe Lys Val Leu Asp Leu Ala Ser Gly Ser Ser Tyr Ala Glu
35 40 45

Glu Leu Lys Lys Gln Glu Ile Cys Ile Val Ala Val Thr Gly Asn Ile
50 55 60

Thr Val Thr Asp His Glu Ser Thr Phe Glu Asn Ile Gly Thr Arg Glu
65 70 75 86

Ser Val Phe Glu Arg Lys Pro Thr Asp Ser Val Tyr Ile Ser Asn Asp
85 90 95

Arg Ser Phe Glu Ile Thr Ala Val Ser Asp Ala Arg Val Ala Leu Cys
160 105 110

Tyr Ser Pro Ser Glu Lys Gln Leu Pro Thr Lys Leu Ile Lys Ala Glu
115 126 125

Asp Asn Gly Ile Glu His Arg Gly Lys Phe Ser Asn Lys Arg Thr Val
130 135 140

His Asn Ile Leu Pro Asp Ser Asp Pro Ser Ala Asn Ser Leu Leu Val
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Arg

Leu

335

Ser

Trp

Ala

Arg

Leu

415

Lys

Ala

Thr

Ile

3206

Lys

Thr

Phe

Ser

Lys

400

Ser

Glu

Leu



Met

Val

Asn

His

Ala

65

Glu

Leu

Gln

Asp

Asp

145

Pro

Glu

Asn

Ser

Asn

Phe

Tyr

50

Phe

Leu

Thr

Val

Thr

130

Pro

Asp

Tyr

Asp

Ile

Asn

Gly

35

Leu

Trp

Phe

Cys

Tyr

115

Val

Phe

Ser

Glu

Glu
195

Asn

Gln

20

Glu

Val

Ala

Ile

Leu

100

Arg

Leu

Asp

Arg

Gln

180

Trp

Ser

Pro

Ile

Ala

Met

Lys

85

Gln

Glu

Gln

Asp

Phe

165

Thr

Asn

Arg

Val

Leu

Glu

Ser

70

Arg

Gly

Tyr

Leu

Asn

156

His

Lys

Glu

Glu

Thr

Leu

Val

55

Lys

Ser

Leu

Phe

Ala

135

Glu

Ala

His

Gly

SGI1660-1W0_ST25.txt
Ala Glu Lys

Val

Asp

Trp

40

Met

Arg

Pro

Gly

Ala

120

Asn

Arg

Ala

Arg

Ser
200

Leu

Met

25

Asp

Arg

Glu

Val

Leu

105

Lys

Val

Ile

Leu

Leu

185

Ile

16

His

Ile

Trp

Gln

Ser

20

Asp

Lys

Ser

Ser

Arg

176

Arg

Gln

Thr

Asp

Thr

Ala

75

Glu

Pro

Thr

Asp

Trp

155

Leu

Asp

Glu

His

Glu

Asp

60

Asp

Ala

Ala

Ser

Val

140

Leu

Asp

Trp

Val

Page 26

Val

Leu

Leu

45

Val

Leu

Cys

Thr

Glu

125

Val

Glu

Pro

Gly

Lys
205

Lys

Phe

36

Leu

Ser

Ile

Arg

Arg

110

Glu

Met

Gly

Leu

Tyr

190

Arg

Asn

15

Ser

Thr

Ile

Trp

Gly

95

Asp

Gln

Thr

Lys

Leu

175

Lys

Phe

Ala

Pro

Tyr

Glu

Glu

86

Val

Leu

Val

Asn

Gln

160

Asn

Val

Leu



Thr

Pro

225

Arg

Met

Gly

Arg

Asn

305

Ile

Met

His

Ser

Leu

385

Ala

Asp

210

Pro

Asp

Met

Asp

Glu

296

Gln

Phe

Thr

Ser

Lys

370

Gln

Asp

Trp

Thr

Cys

Ile

Phe

275

Tyr

His

Gly

Arg

Asp

355

Ser

Ala

Leu

Ile

Phe

Leu

Gly

260

val

Pro

Glu

Cys

Met

340

Ala

Ile

Gly

Phe

Glu

Ser

Leu

245

val

Gly

Asn

Leu

Trp

325

Arg

Arg

Ile

Trp

Ser
465

Phe

230

Pro

Lys

Lys

Asn

Val

316

Trp

Met

Val

Ala

Glu

390

Arg

215

Pro

Val

Lys

Ala

Lys

295

Val

Phe

Glu

Leu

Glu

375

Val

Asn

SGI1660-1W0_ST25.txt
Arg Met Asp Pro Val Tyr Met

Glu

Ala

Arg

Ser

280

Phe

Leu

Met

Met

Glu

360

val

Thr

Phe

Glu

Glu

Val

265

Met

Leu

Ala

Asn

Leu

345

Gln

Leu

Glu

Trp

Ser

Lys

250

His

Asp

Val

Arg

Asn

330

Gly

Leu

Ile

Glu

Arg
410

Asn

235

His

Pro

Gly

Thr

Lys

315

Pro

Thr

Ile

Asp

Glu

395

Phe

220

Arg

Asn

Ala

Val

Met

300

Phe

Glu

Ser

Tyr

Lys

380

Ile

Val

Page 27

Ala

Gly

Ile

Leu

Glu

285

Leu

Ser

Ile

Phe

Lys

365

Tyr

Lys

Gly

Val

Arg

Pro

Gly

270

His

Ser

Asn

Ile

Ile

350

Trp

Asp

Arg

Arg

Ser

Ile

Phe

255

Asp

Leu

Arg

Leu

Asn

335

Pro

His

Asp

Asp

Asn
415

Leu

Ile

240

Ala

Ala

Leu

Glu

Met

320

Glu

Gln

His

Ile

Val

400

Asp



His VvVal Thr Ser

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

<400>

19
473
PRT

426

Bacillus

19

Met Glu Pro Phe

1

Val

His

Asn

Met

65

Asp

Gly

Gly

Gln

Ile

145

Asp

Ser

Cys

Ile

56

Arg

Glu

Asn

Ile

Thr

130

Val

Ser

Leu

His

35

Thr

Ala

Glu

Pro

Tyr

115

Asn

Lys

Leu

Tyr

20

Leu

Glu

Asn

Lys

Leu

160

Glu

Lys

Ser

Glu

subtilis

Met Gly

His Asn

Ser Pro

Ala Trp

Gly Ile

70

Phe Met
85

Tyr Asn

Ile Leu

Leu Leu

Asn Val
150

Tyr His

SGI1660-1W0_ST25.txt
Val Lys Val Glu Gln Gln Thr

Lys Asn

Tyr Ala

Lys Glu
40

Leu Tyr
55

Glu Glu

Ala Trp

Trp Thr

Asn Glu

120

Lys Gly
135

Lys Val

Leu Leu

425

Phe

Lys

25

Ile

Gly

Thr

Ala

His

185

Lys

Glu

Val

Leu

Leu

10

Asp

Tyr

Asp

Tyr

Lys

90

Leu

Ser

Gly

Cys

Leu

Met

Glu

His

Ile

75

Thr

Glu

Gly

Phe

Thr
155

Lys

Pro

Asn

Tyr

60

Thr

Val

Leu

Ser

Gly

140

Thr

Lys Glu Asp
Page 28

Asn

Ile

Lys

45

Lys

Gly

Pro

Gln

Ala

125

Ala

Asp

Lys

Glu

Ile

30

Thr

Trp

Asp

Met

Arg

110

Ile

Arg

Asp

Asp

Thr

15

Asp

Phe

Arg

Ala

Ala

95

Phe

Trp

Asp

Pro

Phe

Ala

Tyr

Gln

Ile

Pro

80

Ile

Phe

Lys

Leu

Val

166

Pro



Val

Arg

Ile

Val

225

Asp

Phe

Lys

Leu

Thr

305

Asn

Glu

Asn

Ile

Ser

Glu

Ser

210

Arg

Thr

Ser

Phe

Asp

290

Lys

Asp

Met

Asp

Thr

val

Gly

195

Ile

Phe

Met

Asp

Lys

275

Trp

Met

Glu

Lys

Asn

355

Pro

Leu

180

Phe

Thr

Phe

Val

Arg

260

Thr

Ala

Met

Glu

Asn

340

Tyr

Gly

165

Pro

Pro

Thr

His

Phe

245

Leu

Tyr

Met

Lys

Ile

325

Gln

val

Lys

Gly

Glu

Tyr

Ser

236

Ala

Gln

Thr

Gln

Arg

310

Ala

Leu

Ile

Ile

Phe

Trp

Asp

215

Ala

Glu

Gly

Leu

Phe

295

Leu

Lys

Pro

Ala

Gln

SGI166@-1W0_ST25.txt

Arg

Val

200

Glu

Gly

Thr

Thr

Gln

280

His

Gly

Pro

Lys

Ser

360

Phe

Pro

185

Gln

Phe

Gly

Thr

Glu

265

Phe

Ile

Pro

Leu

Thr

345

Met

Gly

170

Asp

Ala

Leu

Arg

Lys

250

val

Leu

Asn

Asp

Tyr

330

Ile

Ile

Lys

Leu

Lys

Val

235

Glu

Ser

Cys

Ala

Thr

315

Lys

Leu

Asn

Gly

Glu

Ala

220

Ser

Glu

Cys

Gly

Leu

300

Gly

Leu

Tyr

Ser

Thr Ala Trp
Page 29

Leu

Asp

205

Leu

Asp

Ala

Glu

Leu

285

Arg

Tyr

Leu

Ser

Phe

365

Trp

Glu

190

Ala

Glu

His

Gly

Asp

270

Tyr

Asn

Asp

Asn

Leu

350

Gln

Phe

175

Ile

Ala

Lys

Ala

Arg

255

Glu

Ala

Thr

Ser

Ser

335

Asn

Asp

Asn

Asn

Ala

Arg

Ile

240

Ile

Lys

Glu

Asn

Met

320

Val

Pro

Gly

Asp



370

Thr
385

Lys Asp

Leu Phe Ser

Ser Tyr Thr

Gly Glu Trp

435

Ser Ile

450

Gly

G1ln Phe Gln

465

20
825
DNA
Rhiz

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

<4606> 206
atgctcaacg

gagggcctgc
atctatacgc
gtgctcgatc
atcgtcaata
cgtggtgacg
cgcttctacc
gccgacagcea
cagttcattc

gaggacggct

Gly Met

Leu

SGI1660-1W0_ST25.txt

375

Asp Gln

390

Phe
405

Arg

Arg His

420

Val Glu

Val

Gln

Glu Glu

Ile

Glu

Asn

Gly

Lys

Gly Met
Phe

Tyr

Glu
440

Gly

Ile
455

Cys

Ala Asn

470

obium sp.

tggaaacgag
gcecggeactt
attatgatcg
atgtcgagga
tcggtgcetga
tactttatct
tcgtctegge
aggaggtcaa
atcccctggt

cggtctggaa

gcacgccgtt
cctggeccag
attcgtcatg
gacgaaaacg
gggcagegtg
cggcatgggg
accggcgcat
gecttggegcet
catggaaagc

taccatgccc

Ala
395

Met Lys

Thr
410

Leu Asp

Arg Arg Ile
425

Val Pro Arg

Tyr Asp Asn

Val

cacgcggatc
ggcctgtttg
ggaggegeeg
ccgggetttce
catgccggea
geggeaccgs
cgcagcctgc
ctcgagactt
tgccagctcg

gecgcatgtgc

380

Leu Ser Asn

Ser Arg Ser

Val Asn

430

Cys

Met Glu

445

Asp

Ala His

460

Lys

acgcgagatc
cggagggcga
tgccggacgg
tcgaccgacg
acgaaagctg
tcaccttcga
ccaaccggct
ccaacaaacg
tgctgggata

acgaccgacg

Page 30

Val Gly

400

Phe
415

Leu

Leu Ile

Leu Leu

Tyr Phe

actcgacaca
gatacggctg
cgcgccactt
ggagatggga
gtcgctgaac
aggggctggg
cgtcacgeceg
caccatcaat

taccacgctg

catggaggcc

60

120

186

246

300

360

420

480

540

660



SGI16608-1W0_ST25.txt

tatctctatt tcggcatgga tgagacatcg cgggttctge atctgatggg cgagccgcag

caaacgaggc atctcttcgt cgccaatgag

catgcgggag caggcattgg cagctatacc

gattataccg acatggagtt catccagccg

<216> 21

<211> 837
<212> DNA
<213>

<4006> 21
atggacgtaa

cgcaatgaat
cacattgacc
ggggaagtig
atcaatattg
cgcgacgccc
ggcactccgg
aaagtcacac
cgcacgatta
ctgacggagc
cggatggaag
gggceagecgce
agctggtcga
ggtgaaaacc
22

837
DNA

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

<400> 22

gacagagcat
ttttggttga
gaattattgt
gtaaacaact
geggtgeegg
tgtatgttgg
cgaagtttta
cggacgaagt
acaaatattt
tggctccggsg
tttatttcta
aagaaacgcg
tccattccgg

aggtctttga

Rhizobium sp.

Escherichia coli

ccacagtgcg
aaaggtattt
tggcggcatt
cggcgtaagce
tacgattact
taaaggtgca
ttacaattgc
atctccagtc
tgtcccggat
taacttgtgg
tttcaatatg
tcatattgtg
tgtcggaacc

tgatatggac

gaagggecga
ttcatctggg

ggagatcttc

cacgcaaaaa
gtcgccgatg
atgccgataa
tatttccttg
gtcgatggcc
aaagaagttg
gcacccgcegce
acgttaggcg
gtactggaaa
aacaccatgc
gatgatgacg
atgcataacg
aaagcttata

catgtggccg

tctectecgec

ccatggeggg

gatga

cgctggatac
agtacaccat
ctaaaacggt
aacgtcgcega
aatgctatga
tctttgccag
atacgacgta
ataacctcac
cctgccaatt
cgtgtcacac
cctgegtttt
agcaggcggt
cctttatctg

ttaaagattt

gtggtccatc

cgacaatgtc

ccaagggctg

ggtttacagc
ttccgttggc
gttaggtgtt
aatcggtcac
tattgatacc
tcccaccaaa
cagtaaccgt
gagtatgggsg
ccacgagcgc
ccacatgatg

gatctccccg

gggcatggtc

gcgctag

atgacgatga agatactcta cggcgccgga ccggaggatg tgaaagggta tgacacgcag
Page 31

660

720

786

825

60

120

180

240

300

360

420

480

540

660

660

720

780

837

60



cgecctgegeg
tatacccatg
ttcggctecg
gccaatctcg
cgcgacgtgce
gagaggccag
ctgatcaccc
cgcecggetceg
atcaccgatc
cggatggagg
ggtcggeegg
gcctggtcga
ggcgaaaacc
<210> 23

<211> 825
<212> DNA

213>

<408> 23

acgccttect
tecgatcgect
gcacggagat
geggeacggg
tctatgtcgg
cccgcttcta
gcggagagece
caatgtacat
ttgeccgageg
cctattgcta
acgaaacccg
tccatatggg

aggaatacaa

5GI1666-1W0_ST25.txt

gctggacgac ctcttcgecg acgaccgggt

catcctcggce
cggaacgccc
cacgatcgag
tcgeggcegcec
catgaattcc
caagcccctce
ccatccggag
cagcgectgg
cttcgatctc
ccaccttgtc
tgccgggacg

cgacgtcgct

Pannonibacter phragmitetus

ggggecegtcc
tacctgettt
gtggatggcc
cggcagatga
gtgceccgecg
gatctcggeg
gtctcgecegt
aacaccatgc
tcgcccgagg
gtggccgacg
gggccctacg

cccgtagecg

atgctgaccg tcgaaacccg ccacgccatt gatccgcaga

gaagagctgc
gtctacaccc
gtgctggatc
gtcgtcaacg
cgcggegacg
cgcttctaca
ggcgaggecg

cagttcgtgc

gcaagcattt
actatgaccg
aggtcaagga
tecggegecag
tgctctatct
ttctctecge
agaaggtcaa

atccggeggt

ccacatgggc
catgatcgtc

atgcggcacc

cggcaaggtc
gcegetgggc
tceggeccac
gctcggectcg

gatgacttcc

agcctgtttg
ggecgetgecg
gccagcatcc
tctgcagcag
tccggecaagg
gctgettacce
gccgagacct

tgccaactcg

cggtgacgac
ccgecccgega
agcgcttcac
ccgecctccag
gcgecgattt
atgcgcgeceg
cctgectget
cgccgeatct
accgggtcat
gcgaggeggt
ccttegtetg

tggctgatct

ccgcaaagceg
ctgcecggtga
tgcccteggg
tcgaccgecg
gcgaaaccta
tgaccttcga
cggcecegect
ccaacgaccg

tcgtcggcta

Page 32

cagtttcaca
gagcctcacc
gatggggatc
gctcgaaaac
cctgtcggeg
cccgcaccgt
ctcgaacagg
gctcatgggce
geacgagegsg
ccacatgatg
cctctetecc

gggcatgacc

caaatga

gatggacacg
aatccgcctc
cgcgecgetg
cgagatggct
cgccatggaa
aggcgaaggc
gatccgcatc
caccatctac

cacccagcectg

126

180

240

3060

360

420

480

540

600

668

7206

780

837

60

126

180

240

300

360

420

480

540



cacaacggct
tatctctatt
gaaacccgcc
cactgcggcg
gactacaagg
<216>
<211>

<212>
<213>

24
816
DNA

<400> 24
atgagttatt
cacgaagtaa
gcttceggtt
acgggaaaca
agcgtattcg
atcacagcegg
ccgacaaagc
aaacgtactg
gttgaagtct
gacaatttgc
cagggctttg
gtagaaaatg
ggatacacat
aatgacccgg
<216>
<211>

<212>
<213>

25
810
DNA

<400> 25

tcgacatgaa
atctggtcat

caggcaccgg

acgtggaaat

tgttgcgtaa
cgaaatccaa
ccagctatgc
ttacagtgac
aacgaaaacc
tcagcgacgc
tgatcaaagc
ttcacaacat
atacagacag
cggaggaatc
tgtttcagceg
aaaacgttgt
cctactattt

cgcatgagtg

SGI1660-1W0 ST25.txt
ctgtctggaa caccatgccc gcccacgtge atgaccggeg

gccggagcag
gaagaacgag
cagctacacc

ggtcgccatg

Bacillus subtilis

gccgcagtcg
ctctgatctc
agaagaattg
cgatcacgag
gacagacagc
aagagtggcg
ggaagacaat
tcttccggat
cggcaactgg
ttttttagaa
tgtatacaca
catcgttcct
aaatgtcatg

gattttagaa

Ochrobactrum anthropi

cgegtgttcc
gatgcggtgg
ttcatctggg

gaggatctgc

aatgaagtgt
acctatgtag
aaaaaacagg
tcgacttttg
gtctatattt
ctttgctatt
ggcattgagc
tcagaccctt
tccagctatc
gaaacgtact
gatgaccgct
gcaggatacc
gcagggecga

cgttaa

Page 33

acttcatggg

tcteccecgec

ccatggccgg

ggtga

ctaatggggt
agtttaaagt
aaatctgtat
agaatatcgg
caaatgaccg
ctccatcgga
atcgcgggaa
cagctaacag
cgcctcataa
accatgagtt
cgattgacga
acccggtagg

cgcggaaatg

catggaggcc
cgagccgceag
ctggtccatc

cgacaacgtc

caaactggtg
gttagatctc
tgtcgeggta
cacgcgtgaa
ttcctttgag
aaaacagctt
gttttcaaac
cctattagta
acatgatcaa
agacccggga
gacaatgact
cgtgcceggac

gaagtttcat

600

660

726

780

825

60

120

180

246

300

360

420

480

540

600

660

720

780

816



atggccaatt
gaaaacgcca
gtctccgaaa
atttccgctt
ctgccgecac
gattgtgttc
gggccggaaa
aatatcgcaa
ccgecagggaa
atgacctatc
cagecgtgttt
gtcgtgcttg
tatctcaatg
gactggattt
<2106>
<211>

<212>
<213>

26
807
DNA

<400> 26

atggcttccc
acccctgaat
cagecgectgg
gccacggtaa
gagcagatcc
accacagact
ctcatcgcgc
gttcacgata

acacctgcgg

tgttgcgcaa
aatggggtta
agaccggatc
ctggcgagga
actgcctcta
tggctgtttg
gcttgacact
tggaaagccg
actggtcgtc
tggaagagac
tcaccgaaga
taccaaaagg
tgatggccgg

tcaaacgcga

tactggtacg
ctgctggctg
aggccagcag
cttgcggega
ctccctatgce
tagagctagc
ctgacaacat
ttctgecegga

gtaactggtc

5GI1660-1W0_ST25.txt

gcccaacggce
tgtcgggttc
gacggaggtyg
tttcggegag
tgtgcctgcet
caccgcaccg
tgaacaacgc
cgatgttgcc
ctatccaccc
ctattatcac
cggaagcctt
ccaccatcca
tecccttgege

caatccgtaa

Halomonas titanicae

ccccaccgec
gacgcacgtt
cgatgatcag
gcaccgcttt
ggtttaccta
ggtgtgcacc
caagcaaagc
aaccgagccc

gagctacccg

acgcatggca
gggctctttce
atccttgttc
atgggtgaac
gaaagcgact
ggcaagccag

ggaaaaggtg

gatagccttc
cacagacacg
cgtctcaacc
gatgaaacca
tgtggegcegc

aaatggcgct

ccagatgccc
ggctttcggg
gaagtctgcc
gaagatattg
cctgaccatg
gccecctggge
acccgtggcec
gccgatagcc

ccccacaaac

aggtccacga
gtctcaaatc
ttgtggaagg
gcttaaacgt
ggcatgcaac
gccgcaaggce
ccaatacccg
ttgttaccga
acgaagacaa
cggegeages
tggcggtctc
cctatggcta

tcaagaacca

agggcaccgt
tgcataaact
tggtgctgcet
gccagegtat
ttagctacgc
atggcaacca
agggcaccaa
tattagtagt

acgatgtgga

Page 34

catcactcceg
cggcgagagt
caaggcaaag
gttcgagaaa
cgccacgaca
acagaagctt
ctttatccat
ggtattcaca
ttttccggat
cttcggettc
tgacggagac
cgagatgtat

tcccgaccat

gattgacgtt
cgccaagggc
caccggtcgc
ggatattttt
ggtggaageg
tgccccacgg
cacccgccat
cgaagtattc

taacttaccc

60

120

180

240

3006

360

420

480

540

600

660

720

780

810

60

120

180

240

300

360

420

480

540



SGI1660-1WO_ST25.txt

cacgaatcac atctggaaga gacctactac caccgcatta accctgaaca

ttccagcgeg
tgctgtgtgt
tactacttaa
cacgaatggc
<210> 27

<211> 795
<212> DNA

<213>

<400> 27

tttacaccga
tggttcccaa
atgtgatggc

tgatgaacgc

tgaccgcage cttgatgaaa ccatggeggt

gggttaccat ccggtgggeg cctcccatgg

ggggcccaag cgggcatgga aatttcacaa

tggatag

Acidiphilium multivorum

atgccggact tactgagaaa accgtttggc

gcagcagcag
gcagcagaag
attagagcag
agtccaccac
gattgcattg
ggtcctgaag
aacatcgcca
ccagccggcece
atcacctatt
caacgcgtct
gttgttttag
tacctgaacg
ggcattgcega
<210> 28

<211> 816

<212> DNA
<213>

gttggagaca
cgacaggcgs
caggcagaga
attccctgta
tagcagtgtg
gtattgtgtt
tggaagccga
attggagctc
tagaagagac
ataccgatga
ttcctegegg
tcatggeccgg

aataa

tgttggtttt
caatgaagtt
ttggggegtt
tgtcecgaat
tagcgctccg
aaccgccaga
agattattgt
ttatccatct
ctactatcat
tcgcgectta
ccatcatccg

cccgttacgt

Lactobacillus casei

acccatggca
ggcttatatc
attctggtga
ttaggcgaac
ggtgcagaat
ggtagaggag
ggtgaaggca
gatgccctgt
catcgtcatg
cgcttaaatc
gatcaaacca
tgtgcagccc

aaatggcgct

aagtgcacga
gcttaagagc
tggttgaggs
gtatgagcgt
gggccttagt
gtcatgctgc
ccaatacacg
tagtcaccga
atgaagacga
ctgecteggg
tggeggtttc
cgtatggtat

ttttacctga

Page 35

agggttcgcc
ggaaaacggc
ctactcgctc

cgaccccgac

tattacccca
gggcgaattt
caaagcgtct
cttcgaaaaa
agccgaaaca
aagaagaatt
ccacatcaac
agtgttcacc
cgatccgegc
ctttggegtt
tgatggcgat
tgaaatgtat

tcctgaactt

600

660

720

780

807

60

120

186

240

360

360

420

480

540

600

660

720

780

795



<4006> 28
atgtctctge

gatgttaatg
gccgatagca
ggcaaagtga
atcttcgaca
cgcgccaaac
gttcgcttaa
cgcttagtgc
gaggtgtaca
gatttaccgg
ggcttegtct
caaaatcaag
tatgattcgt
gctccggaac
<210> 29

<211>

212>
<213>

DNA
<400> 29

atgaaaaaat
cataatcacg
atcgcggaag
aaatggcgcg
gattgggaaa
tatcactgga
aaaaatgccc

tgccgcaaca

1401

tgtaccacaa
ccagcaatag
gctatgagga
ccatcaccgc
aaatcccgac
aagccgccaa
ttcgeggeaa
agaacattct
ccgatagcgc
ccgaaagtct
ttcaacgcgt
atgttgtcgt
attacctgaa

atgcctggat

Bacteroides sp.

ttatggatga
cggcaaacat
accggatgtt
ccatgcgtac
agtttgaaaa
cacacctgga
gggaaattta

tcatccggat

SGI1660-1W0_ST25.txt

gcagaaccag gaactgagta gtggtgtgcg

cccgatgaaa
aaccttagag
cgacgatcaa
cgatagegtt
aatcttaatc
tatccaccag
cccggataat
caattggagc
gttagaggag
gtataccgat
tgtcccgaaa
cgtgatggcc

tattgatcgce

aaattttctg
geegattttce
taaaaccatc
aaacggegtt
gtgggccgaa
gctaaagaaa
tgatgcctgt

ggccaatgtg

tataccgccg
gcctttgaag
accttcgaag
tatgtgtcta
gecgtatgctc
gtggaacatc
ctccecgttcg
tcctatecge
atctactatc
gatctgagtc
gegctatcatc
ggcccgacaa

cagtaa

ttgcaaaccg
gattaccact
accgaaatct
gacgagcecgct
acggttcctc
tttttcggga
aacgaaaaac

catacaatct

tgaaagtgct
ccggeattgt
atgtgggtca
ccggtttagce
cgaccaatca
gcggcaagta
ccgataaatt
cgcatagaca
acgaaatgcg
tggatgagac
cggtiggtgt

gagtgtggca

aaacagcgca
gccacattaa
ggttgtacgg
tttgcaccgg
ataccctgeg
ttaacgagat
tgcaaacgcc

gtaccaccga
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cctgatccaa
ggagtttagc
tgtgttagag
aagaacctcg
cttcggtatt
gaccttccca
caacaacaaa
actgctggtt
tgatcacgat
cccgaagcag
catggccgtt
ccccgacggce

ttttcataat

gaaattgtat
ccccaaagac
cgatcattat
cgatgcaagc
taatccgctt
cctgagtccg
cgecgtatagt

cgacccggtt

60

120

180

240

300

360

420

480

546

600

660

720

780

816

60

120

186

240

300

360

4206

480



gacacactgg
gcctggegtc
gaccagttgg
ttggatacgc
gataccgttt
cgtggeggca
gaatatgggg
cgcaacaaca
ggcgataagc
aaattgtgca
atgttgggca
tggtttctcg
ttgctgagcec
cacgaatatt
attccggcag
aagaactatt
<216>
<211>

<212>
<213>

30

DNA
<400> 30

atgtttctgg
gtgaaagatc
aacaaaccgt
ctgatgcgtc
aaatggctgg
atccacctgg

gaagaaatct

1356

aatatcatca
cggataaagc
ccgaagctgce
gtcaccagta
ttgctgaaga
gcaggcttag
tgatggacca
acacccgttt
cgatcgctga
aaacggtttt
actttcagga
atcagaaaga
gtttcgtagg
tcegtegtac
atatggagct

ttaattttta

gcgaagacta
tgccgategt
ggaacgacat
gttgtggtgt
cgetggegaa
atctgtggcg

gggaagaaac

SGI1666-1W0_ST25.txt

gcaaattaaa
gatgatggtg
cggtatccat
ttttcatgat
ttatacggag
cgaaacggaa
ttcgegeggce
gttcaaaaaa
accattggcc
gtataatctg
cggatcggtt
cggecatgatt
catgctgacc
cctttgcaac

tttgggcagt

g

Thermotoga maritima MSB8

tctgctgacc
tgatccgcat
ctgggaagtg
tagcgaagaa
agtgtttccg
tcgtttcaac

Caaaaaaaaa

gaagacggct
gaagacccga
atcgaatcgt
aatggttgcec
gaagaaatta
atcctgaaat
tggacacaac
ttaggtcccg
aaattgctcg
aatccgcgtg
cccgggaaaa
aaacagatga
gactcaagga
ctgcttggga

atggttgaga

aatcgtgcgg
aaccacctgg
gaaggtgcga
tatattaccg
cgttttgtgg
atcaaaaaag

ctgccggaga

ttgaagtggc
agttctttaa
ttgaggattt
gtttgtccga
aagcgatctt
tcaagtcctg
aattgcacat
acactggttt
accgcctgga
ataacgagtt
ttcaatacgg
atgccctttce
gcttcctttc
atgatgttga

atatttgttt

cagttcgtct
atgcgaaaga
ccgatcacta
gctctcgtag
gtaatccgac
tcatcagcga

tgaccccgea
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ggttttacct
cgactatatg
gatggaagcc
ccacgggctg
caaaaaaatc
catgttgtac
tggcgcacaa
cgattcgatt
tcaggaaaac
gtacgctacc
ctcgggttgg
caatctgggt
gtacacccgt

daacggggegag

taataacgcg

gttcaacgaa
tatcgtggaa
tgtgtgggaa
caacaaagaa
gtacgaatgg
agaaaccgcg

gaaactgctg

540

600

660

720

780

840

9500

960

1026

1le86

1146

1206

1260

1326

1386

1401

60

120

180

240

300

360

420



cgcgacatga
caccgtaaag
cgtgcaatga
tatggcgaag
cacttcaaag
tacgtggatg
actcaagatg
caggaaacca
ctgttcaaaa
gctgaaggtc
gtgcectggatc
tatgtgggts
tacctggcga
ttactgagtt
gaaatggtgg

agctacgacg

<216>
<211>
<212>
<213>

31
1284
DNA

<408> 31

atgagcatca
ccggttaccg
gacatcgatg
gtgagcattg
gaactgttca

caaggtttag

aagtggaaat
cgaaagaagc
atgttgataa
ataccagcac
aacacggctg
aaaaccgcgce
aaatcaacga
actgggtgac
ccctgggecc
tgcgttattt
cgacccattt
caccgtggtsg
gcgttgatct
ttggttctcg
aaaaaggcca

gcccgaaagc

acagccgtga
atatgcatac
aactgctgac
aagcgttttg
tcaaacgcag

gtctggatcc

SGI1660-1W0_ST25.txt

cctgtgcacc accgatgatc cggtgtctac

cgtggaaggc
agaaggttgg
cctggatggt
tgtggcgagc
gecgtgeagtt
ctataaagcg
ccagctgcac
ggattctggt
tctgaacgaa
accgaccatt
gttcaacgat
gctgtacaat
taccgaaatg
gatcccgatc

cctgttettt

Bacillus halodurans

agttctggceg

ccacctgttt
ctatcactac
ggcaatgagc
cccggtgage

ggcaactcgt

gtgaccattt
cgtgaatatg
tttctgaatg
gatcatgcgc
catgaaaaag
ttcatgatgg
attggtgccc
ggcgatatca
tttgatggta
tcgaccattg
agccegttceg
ctggctggta
tttcgtegeg
aaagaagcgce

ggctga

gaaaaagtga

agcccgaact

ctggttgcgg

aaacgtgaac

gaagcatgtc

taccgacctg
ttgaaaaaat
ccctgtggaa
tgctggaacc
cattttctgg
tgcagttcgg
tgcgcgatta
gcaccaactt
aactgaaaat
cacgtgcgtt
gcatggaaat
tggttaccga
ttctgtctaa

gcgaactggt

aaaacgcggt

ttggcgaaat

aagttatgcg

aggccgatct

gtggegttct

gatttacagg tgtatcgtga
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cctggaacat
gegtceggat
gggtgaacgc
aagccacgaa
gagcgtgtac
tgaaaaactg
caaaatgaac
ccgecgatagc
tctgegtatt
tgtgctgtac
cccgaacgtg
gcacctgaaa
ttcacgtaaa
tgtggttggc

gaaacacgtg

gaacaaccag
tctgetgtgg
ttggaccgat
gatttgggaa
gacctgttta

atacttcgcc

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1356

60

120

180

240

300

360



aaaaaaacca
gtgatgacca
ccggatagcc
accaaacatc
atccaggaag
gcggtgaget
cgtgattgtc
gtgaaaaaac
atggatggcg
ctgagccgeg
atttttggtt
cgcatggaaa
cagctgatct
tacgacgaca
gcagatctgt
gtgaaagtgg
<210>
<211>

<212>
<213>

32
DNA
<408> 32
atggaaccgt
cacaactacg
atctacgaga
aaatggcgca
gacgaagaaa
tataactgga

aaaagcggca

1422

gcgaggaaca
atgatccgtt
gctttcatgce
gtctgegtga
tgaaacgctt
taccgccgac
tgttaccggt
gecgtgeatcc
ttgaacacct
aaaaccagca
gttggtggtt
tgctgggtac
ataaatggca
tcctgcaagce
ttagccgcaa

aacagcagac

ttatgggcaa
cgaaagatat
acaaaacctt
tcatgegtgc
aattcatggc
cccatctgga

gcgegatctg

SGI1666-1W0_ST25.txt

ggtggatacc
cgatgataat
agcgttacgt
ttggggttat
tctgaccgac
cttcagcttt
tgcagaaaaa
ggcgttaggt
gctgegegaa
cgaactggtg
tatgaacaac
cagctttatc
ccacagcaaa
aggttgggaa
cttttggegc

ctga

Bacillus halodurans

aaacttcctg
gccgatcatc
ccagaacatc
gaatggcatc
gtgggcgaaa
actgcaacgt

gaaacagacc

gttctgcagc
gaacgcatca
ctggatccgc
aaagtgaacg
tggattgaac
ccggaagaat
cataacatcc
gatgcaggcg
tacccgaaca
gttctggcgce
ccggagatca
ccgcagcaca
agcatcatcg
gttaccgaag

tttgtgggcc

ctgaaaaacg
gactaccatt
accgaagegt
gaagaaacct
accgtgccga
ttttttggea

aacaaactgc

tggcaaatgt
gctggetgga
tgctgaatga
acgaatggaa
gtatggatcc
cgaaccgtgg
cgtttgcaat
attttgtggg
acaaattcct
gtaaatttag
tcaacgaaat
gcgatgeecg
cggaagtcct
aagaaatcaa

gtaacgatca

agaccgecggt
gccatctgag
ggctgtacgg
atattaccgg
tggccattgg

tctacgaaat

tgaaaggcga
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gagcgatgtg
aggcaaacag
atatgaacag
cgaaggcagc
ggtgtatatg
ccgcattatc
gatgattggc
taaagcaagt
ggtgaccatg
taacctgatg
gacccgcatg
tgttctggaa
gatcgacaaa
acgtgatgtg

cgtgaccagc

gagcctgtac
cccgaaagaa
cgatcactac
tgatgcaccg
taatccgctg
cctgaacgaa

aggctttggt

420

480

540

600

660

720

780

840

200

260

1626

1080

1140

1200

1260

1284

60

120

180

240

300

360

420



gcgegtgatce
gattctctgg
ccgggttttc
caagccctgg
ctggaaaaac
gataccatgg
ctgcaaggca
tttctgtegtg
cgcaacacca
aacgatgaag
caactgccga
atgatcaaca
tggttcaacg
ctgtttagcc
cacgaatact
gttccgegeg
aaacattact
33

593
PRT

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

<490> 33

tgatcgtgaa
aataccatct
gtccggataa
aagatgcggc
gcgtgegett
ttttcgecga
ccgaagttag
gcctgtatge
acaccaaaat
aaatcgcgaa
aaaccatcct
gcttccagga
ataccaaaga
gttttattgg
ttcgecgeat
atatggaact

tccagttcca

SGI1660-1W0_ST25.txt

aagcaacgtt
gctgctgaaa
aggtctggaa
cgcaattagc
cttccatagt
aaccaccaaa
ctgcgaagac
cgaactggac
gatgaaacgc
accgctgtac
gtacagcctg
tggcatcacc
tggtatgctg
catgctgacc
tgtgtgtaac
gctgggtagt

ggaggaaaaa

Achromobacter piechaudii

aaagtggtgt
gaagacaaag
atcaaccgtg
attacgacct
gcgggtggtc
gaagaagcgsg
gagaaaaaat
tgggcaatgc
ctgggtcegg
aaactgctga
aacccgaacg
ccgggcaaaa
gatcagatga
gatagccgta
ctgatcggceg
attgtgcaag

gcgaacgtgt

gcaccaccga
acttcccggt
aaggctttcc
atgatgaatt
gtgttagcga
gtcgcatttt
tcaaaaccta
agtttcacat
ataccggtta
acagcgtgga
acaactacgt
ttcagtttgg
aagcactgag
gctttctgag
aatgggtgga

gtatttgcta

ga

cgatccggtg
tagcgtttta
ggaatgggtt
tctgaaageg
tcatgcaatc
tagtgatcgt
caccctgcag
caacgcgctg
tgatagcatg
aatgaaaaac
gatcgcgagc
caccgcatgg
caatgtgggc
ctatacccgt
aaacggcgaa

cgataacgcg

Met Ser Gln Thr Pro Arg Lys Leu Arg Ser Gln Lys Trp Phe Asp Asp

1

5

10

15

Pro Ala His Ala Asp Met Thr Ala Ile Tyr Val Glu Arg Tyr Leu Asn

20

25

30

Tyr Gly Leu Thr Arg Gln Glu Leu Gln Ser Gly Arg Pro Ile Ile Gly
Page 40

480

540

600

660

720

786

840

900

960

1020

1086

1140

1260

1260

1320

1380

1422



SGI1660-1W0_ST25.txt
35 40 45

Ile Ala Gln Thr Gly Ser Asp Leu Ala Pro Cys Asn Arg His His Leu
50 55 60

Ala Leu Ala Glu Arg Val Lys Ala Gly Ile Arg Asp Ala Gly Gly Ile
65 70 75 80

Pro Met Glu Phe Pro Val His Pro Leu Ala Glu Gln Gly Arg Arg Pro
85 90 95

Thr Ala Ala Leu Asp Arg Asn Leu Ala Tyr Leu Gly Leu Val Glu Ile
100 105 110

Leu His Gly Tyr Pro Leu Asp Gly Val Val Leu Thr Thr Gly Cys Asp
115 120 125

Lys Thr Thr Pro Ala Cys Leu Met Ala Ala Ala Thr Val Asp Leu Pro
130 135 140

Ala Ile val Leu Ser Gly Gly Pro Met Leu Asp Gly Trp His Asp Gly
145 156 155 160

Gln Arg Val Gly Ser Gly Thr Val Ile Trp His Ala Arg Asn Leu Met
165 170 175

Ala Ala Gly Lys Leu Asp Tyr Glu Gly Phe Met Thr Leu Ala Thr Ala
180 185 190

Ser Ser Pro Ser Val Gly His Cys Asn Thr Met Gly Thr Ala Leu Ser
195 200 285

Met Asn Ser Leu Ala Glu Ala Leu Gly Met Ser Leu Pro Thr Cys Ala
210 215 220

Ser Ile Pro Ala Pro Tyr Arg Glu Arg Ala Gln Met Ala Tyr Ala Thr
225 230 235 240

Gly Met Arg Ile Cys Asp Met Val Arg Glu Asp Leu Arg Pro Ser His
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SGI1660-1WO_ST25.txt
245 250 255

Ile Leu Thr Arg Gln Ala Phe Glu Asn Ala Ile Val Val Ala Ser Ala
260 265 270

Leu Gly Ala Ser Thr Asn Cys Pro Pro His Leu Ile Ala Met Ala Arg
275 280 285

His Ala Gly Ile Asp Leu Ser Leu Asp Asp Trp Gln Arg Leu Gly Glu
290 295 300

Asp Val Pro Leu Leu Val Asn Cys Val Pro Ala Gly Glu His Leu Gly
305 310 315 320

Glu Gly Phe His Arg Ala Gly Gly Val Pro Ala Val Met His Glu Leu
325 330 335

Phe Ala Ala Gly Arg Leu His Pro Asp Cys Pro Thr Val Ser Gly Lys
346 345 350

Thr Ile Gly Asp Ile Ala Ala Gly Ala Lys Thr Arg Asp Ala Asp Val
355 360 365

Ile Arg Ser Cys Ala Ala Pro Leu Lys His Arg Ala Gly Phe Ile Val
370 375 380

Leu Ser Gly Asn Phe Phe Asp Ser Ala Ile Ile Lys Met Ser Val Val
385 390 395 460

Gly Glu Ala Phe Arg Arg Ala Tyr Leu Ser Glu Pro Gly Ser Glu Asn
405 410 415

Ala Phe Glu Ala Arg Ala Ile Val Phe Glu Gly Pro Glu Asp Tyr His
420 425 430

Ala Arg Ile Glu Asp Pro Ala Leu Asn Ile Asp Glu His Cys Ile Leu
435 440 445

Val Ile Arg Gly Ala Gly Thr Val Gly Tyr Pro Gly Ser Ala Glu Val
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450

Val Asn
465

Leu Pro

Ser Ile

Leu Leu

Val Thr
530

Pro Pro
545

Arg Gln

Thr Leu

His

<216>
<211>
<212>
<213>

<400>

Met

Cys

Leu

Arg

515

Ala

Tyr

Leu

Tyr

34
602
PRT

Acinetobacter sp.

34

Ala

Leu

Asn

500

Thr

Leu

Gln

Val

Leu
586

Pro

Gly

485

Met

Gly

Val

Ala

Gly

565

Lys

Pro

476

Asp

Ser

Asp

Asp

Pro

550

Gln

Val

455

Ser

Gly

Pro

Lys

Asp

535

Ala

Leu

Ile

S5GI1660-1W0_ST25.txt

His

Arg

Glu

Ile

526

Ala

Ser

Ser

Glu

Leu

Gln

Ala

505

Arg

Glu

Gln

Thr

Thr
585

Ile

Ser

490

Ala

Val

Met

Thr

Gly

576

Arg

Lys

475

Gly

Val

Asp

Ala

Pro

555

Gly

Gly

460

Arg

Thr

Gly

Leu

Arg

540

Trp

Cys

Asp

Gly

Ser

Gly

Asn

525

Arg

Gln

Leu

Pro

Val

Gly

Gly

516

Gln

Lys

Glu

Glu

Arg
596

Asp

Ser

495

Leu

Arg

Gln

Leu

Pro

575

His

Ser

480

Pro

Ala

Ser

Glu

Tyr

566

Ala

Ser

Met Ser Glu Arg Ile Lys Lys Met Asn Asp Gln Asn Lys Arg Ile Phe

1

5

10

15

Leu Arg Ser Gln Glu Trp Phe Asp Asp Pro Glu His Ala Asp Met Thr

20

25

Page 43
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Ala

Leu

Leu

65

Ala

Pro

Leu

Gly

Met

145

Pro

Val

Glu

Cys

Leu
225

Leu

Gln

50

Thr

Gly

Ile

Ala

val

130

Ala

Met

Leu

Gly

Asn

210

Gly

Tyr

35

Ser

Pro

Ile

Ala

Tyr

115

val

Ala

Leu

Trp

Phe

195

Thr

Met

Val

Gly

Cys

Arg

Glu

106

Leu

Leu

Ala

Asp

His

180

Met

Met

Ser

Glu

Arg

Asn

Asp

85

Gln

Gly

Thr

Thr

Gly

165

Ala

Glu

Gly

Leu

Arg

Pro

Arg

70

Ala

Thr

Leu

Thr

Thr

150

His

Arg

Met

Thr

Pro
230

Tyr

Ile

55

His

Gly

Arg

Val

Gly

135

Asp

Phe

Asn

Thr

Ala

215

Thr

SGI1666-1W0_ST25.txt

Met Asn Tyr Gly Leu

40

Ile

His

Gly

Arg

Glu

1206

Cys

Ile

Lys

Leu

Thr

200

Leu

Cys

Gly

Lys

Ile

Pro

165

Ile

Asp

Pro

Gly

Leu

185

Ser

Ser

Ala

Ile

Glu

Pro

96

Thr

Leu

Lys

Ala

Glu

170

Ala

Ala

Met

Ser

Ala

Leu

75

Met

Ala

His

Thr

Ile

155

Leu

Thr

Ser

Asn

Ile
235

Gln

60

Ala

Glu

Ala

Gly

Thr

140

Val

Ile

Gly

Pro

Ala

220

Pro

Page 44

Thr

45

Thr

Glu

Phe

Leu

Tyr

125

Pro

Leu

Gly

Glu

Ser

205

Leu

Ala

Arg

Gly

Arg

Pro

Asp

110

Pro

Ala

Ser

Ser

Ile

190

Val

Ala

Pro

Ala
Ser
Val
Val
95

Arg
Leu
Cys
Gly
Gly
175
Asp
Gly
Glu

Tyr

Glu

Asp

Lys

80

His

Asn

Asp

Leu

Gly

160

Thr

Tyr

His

Ala

Arg
240



Glu

val

Glu

Pro

Leu

365

Cys

Gly

Glu

Asn

Leu

385

Ser

Tyr

val

Arg

Leu

Asn

Pro

290

Glu

Met

Val

Gly

Ala

370

Lys

Ala

Leu

Phe

Gly

Glu

Ala

275

His

Asp

Pro

Pro

Cys

355

Lys

His

Ile

Ser

Glu
435

Gln

Asp

260

Ile

Leu

Trp

Ala

Ala

340

Ala

Thr

Gly

Met

Asp

420

Gly

Met

245

Leu

Ala

Ile

Gln

Gly

325

Val

Ser

Ser

Ala

Lys

465

Pro

Pro

Ala

Arg

val

Ala

Arg

316

Lys

Leu

Val

Asn

Gly

390

Met

Asn

Glu

Tyr

Pro

Ala

Ile

295

Val

Tyr

His

Ser

Val

375

Phe

Ser

Gly

Asp

5GI1666-1W0_ST25.txt

Met

Ser

Ser

280

Ala

Gly

Leu

Glu

Gly

366

Asp

Ile

Val

Glu

Tyr
440

Thr

Lys

265

Ala

Arg

Glu

Gly

Leu

345

Lys

Val

val

Val

Asn

425

His

Gly

256

Ile

Leu

His

Asn

Glu

330

Gln

Thr

Ile

Leu

Gly

410

Ser

Lys

Met

Gly

Met

Ile

315

Gly

Lys

Met

Phe

Ser

395

Glu

Phe

Arg

Asn

Ala

Gly

300

Pro

Phe

Ala

Gly

Pro

380

Gly

Ala

Glu

Ala Arg Ile

Page 45

Ile

Lys

Ser

285

Ile

Leu

His

Ser

Glu

365

Tyr

Asn

Phe

Ala

Asn
445

Cys

Gln

276

Ser

Glu

Ile

Arg

val

350

Ile

Glu

Phe

Lys

Arg

430

Asp

Glu

255

Ser

Asn

Leu

val

Ala

335

Leu

Ala

Gln

Phe

Lys

415

Ala

Pro

Met

Phe

Cys

Ser

Asn

326

Gly

His

Lys

Pro

Asp

400

Thr

Ile

Ala



SGI1660-1W0_ST25.txt

Leu Asp Ile Asp Glu His Cys Ile Leu Val Ile Arg Gly Ala Gly Thr
450 455 460

Val Gly Tyr Pro Gly Ser Ala Glu Val Val Asn Met Ala Pro Pro Ala
465 470 475 480

Glu Leu Ile Lys Lys Gly Ile Asp Ser Leu Pro Cys Leu Gly Asp Gly
485 490 495

Arg Gln Ser Gly Thr Ser Ala Ser Pro Ser Ile Leu Asn Met Ser Pro
500 505 510

Glu Ala Ala Val Gly Gly Gly Ile Ala Leu Leu Lys Thr Asn Asp Arg
515 520 525

Leu Arg Ile Asp Leu Asn Lys Arg Ser Val Asn Val Leu Ile Ser Asp
530 535 540

Glu Glu Leu Glu Gln Arg Arg Arg Glu Trp Lys Pro Thr Val Ser Ser
545 550 555 560

Ser Gln Thr Pro Trp Gln Glu Met Tyr Arg Asn Met Val Gly Gln Leu
565 570 575

Ser Thr Gly Gly Cys Leu Glu Pro Ala Thr Leu Tyr Met Arg Val Ile
580 585 590

Asn Gln Asp Asn Leu Pro Arg His Ser His
595 600

<218> 35

<211> 593

<212> PRT

<213> Achromobacter xylosoxidans

<460> 35

Met Ser Gln Thr Pro Arg Lys Leu Arg Ser Gln Lys Trp Phe Asp Asp
1 5 10 15

Page 46



Pro

Tyr

Ile

Ala

65

Pro

Thr

Leu

Lys

Ala

145

Gln

Ala

Ser

Met

Ala

Gly

Ala

50

Leu

Met

Ala

His

Thr

1306

Ile

Arg

Ala

Ser

Asn
210

His

Leu

35

Gln

Ala

Glu

Ala

Gly

115

Thr

Val

Val

Gly

Pro

195

Ser

Ala

20

Thr

Thr

Glu

Phe

Leu

1006

Tyr

Pro

Leu

Gly

Lys

1806

Ser

Leu

Asp

Arg

Gly

Arg

Pro

85

Asp

Pro

Ala

Ser

Ser

165

Leu

Ile

Ala

Met

Gln

Ser

Ile

70

Val

Arg

Leu

Cys

Gly

150

Gly

Asp

Gly

Glu

Thr

Glu

Asp

55

Lys

His

Asn

Asp

Leu

135

Gly

Thr

Tyr

His

Ala
215

SGI1666-1W0_ST25.txt

Ala Ile Tyr Val Glu

Leu

40

Leu

Ala

Pro

Leu

Gly

120

Met

Pro

Val

Glu

Cys

200

Leu

25

Gln

Ala

Gly

Leu

Ala

165

Val

Ala

Met

Ile

Gly

185

Asn

Gly

Ser

Pro

Ile

Ala

20

Tyr

vVal

Ala

Leu

Trp

170

Phe

Thr

Met

Gly

Cys

Arg

75

Glu

Leu

Leu

Ala

Asp

155

His

Met

Met

Ser

Arg

Asn

60

Asp

Gln

Gly

Thr

Thr

140

Gly

Ala

Thr

Gly

Leu
220

Page 47

Arg

Pro

45

Arg

Ala

Gly

Leu

Thr

125

Val

Trp

Arg

Leu

Thr

205

Pro

Tyr

30

Ile

His

Gly

Arg

val

11e

Gly

Asp

His

Asn

Ala

190

Ala

Thr

Leu

Ile

His

Gly

Arg

95

Glu

Cys

Ile

Asp

Leu

175

Thr

Leu

Cys

Asn

Gly

Leu

Ile

86

Pro

Ile

Asp

Pro

Gly

160

Met

Ala

Ser

Ala



Ser

225

Gly

Val

Leu

His

Asp

305

Glu

Ala

Thr

Ile

Leu

385

Gly

Ala

Ile

Leu

Leu

Gly

Ala

290

val

Gly

Ala

Ile

Arg

370

Ser

Glu

Phe

Pro

Ala

Pro

Arg Ile Cys

Thr

Ala

275

Gly

Pro

Phe

Ala

Gly

355

Ser

Gly

Ala

Glu

Arg

260

Ser

Ile

Leu

His

Gly

340

Glu

Cys

Asn

Phe

Ala
4206

245

Gln

Ser

Asp

Leu

Arg

325

Arg

Ile

Asp

Phe

Arg

405

Arg

Tyr

230

Asp

Ala

Asn

Leu

Val

310

Ala

Leu

Ala

Ala

Phe

390

Arg

Ala

Arg

Met

Phe

Cys

Ser

295

Asn

Gly

His

Ala

Pro

375

Asp

Ala

Ile

SGI1660-1W0_ST25.txt

Glu Arg Gly Gln Met

Val

Glu

Pro

280

Leu

Cys

Gly

Met

Ala

360

Leu

Ser

Tyr

Val

Arg

Asn

265

Pro

Asp

Val

Val

Asp

345

Ala

Lys

Ala

Leu

Phe
425

Glu

256

Ala

His

Asp

Pro

Pro

330

Cys

Lys

His

Ile

Ser

410

Glu

235

Asp

Ile

Leu

Trp

Ala

315

Ala

Ala

Thr

Arg

Ile

395

Glu

Gly

Leu

Val

Ile

Gln

300

Gly

Val

Thr

Asn

Ala

380

Lys

Pro

Pro

Page 48

Ala

Arg

Val

Ala

285

Arg

Glu

Leu

val

Asn

365

Gly

Met

Gly

Glu

Tyr

Pro

Ala

270

Met

Leu

His

His

Ser

356

Ala

Phe

Ser

Ser

Asp
430

Ala

Ser

255

Ser

Ala

Gly

Leu

Glu

335

Gly

Asp

Ile

Val

Glu

415

Tyr

Thr

240

His

Ala

Arg

Glu

Gly

320

Leu

Lys

Val

Val

Val

400

Asn

His



S5GI1666-1W0_ST25.txt

Ala Arg Ile Glu Asp Pro Thr Leu Asn Ile Asp Glu His Cys Ile Leu
435 440 445

Val Ile Arg Gly Ala Gly Thr Val Gly Tyr Pro Gly Ser Ala Glu Val
450 455 4606

Val Asn Met Ala Pro Pro Ser His Leu Leu Lys Arg Gly Ile Asp Ser
465 470 475 480

Leu Pro Cys Leu Gly Asp Gly Arg Gln Ser Gly Thr Ser Ala Ser Pro
485 490 495

Ser Ile Leu Asn Met Ser Pro Glu Ala Ala Val Gly Gly Gly Leu Ala
500 505 510

Leu Leu Arg Thr Gly Asp Arg Ile Arg Val Asp Leu Asn Gln Arg Ser
515 526 525

Val Ile Ala Leu Val Asp Gln Thr Glu Met Glu Arg Arg Lys Leu Glu
530 535 540

Pro Pro Tyr Gln Ala Pro Glu Ser Gln Thr Pro Trp Gln Glu Leu Tyr
545 550 555 560

Arg Gln Leu Val Gly Gln Leu Ser Thr Gly Gly Cys Leu Glu Pro Ala
565 5760 575

Thr Leu Tyr Leu Lys Val Val Glu Thr Arg Gly Asp Pro Arg His Ser
586 585 590

His

<216> 36

<211> 1782

<212> DNA

<213> Achromobacter piechaudii

<408> 36
atgtctcaga caccccgcaa gttgcgcage cagaaatggt tcgacgaccc tgcgeatgec

Page 49



gatatgacgg
cagtccgggce
cgccatcacc
ccgatggagt
gaccgcaacc
gtggtgctga
gtcgacctge
cagcgcgtcg
cttgattacg
aacaccatgg
cccacctgeg
ggcatgcgcea
caggcattcg
ccgcacctga
cgcctgggtg
gagggcttcc
cgccttcacc
gccaagaccc
ggcttcatcg
ggcgaagegt
cgcgecatceg
aacatcgacg
agcgccgaag
ctgecegtgec
atgtcccctg

cgtgtcgatc

cgatttacgt
ggccgatcat
tggcgetgge
teceecegtgea
tggcctatct
cgactggctg
ccgecatcegt
gttccggcac
aaggcttcat
gcacggegtt
ccagcattcc
tctgcgacat
agaacgccat
tcgcgatggce
aagacgtgcc
accgegeges
ccgactgccc
gcgacgecga
tgctgtcgge
tccgeegege
tgttcgaagg
aacactgcat
tggtcaacat
tgggggatgg
aagcagcagt

tgaaccagcg

SGI1666-1W0_ST25.txt

cgagcgttat
cggcatcgcec
cgagcgcegtc
ccegetggec
gggecetggtc
cgacaagacc
getgtccgge
cgtcatctgg
gacgctggcc
gtcgatgaat
cgccccectac
ggtgcgcgaa
cgtcgtggca
ccgecacgec
gctgctggtc
cggegtcccc
caccgtatcc
cgtcatccge
caatttcttc
ctacctgtcc
ccccgaggac
ccttgtcatc
ggcgeegeceg
caggcaaagc

cgggegagsga

cagcgtcacc

ctgaattacg
cagaccggca
aaagcgggca
gaacaaggcc
gaaatcctgc
acgecctgect
ggccccatge
cacgcgcgcea
accgcgtctt
tcgectggeceg
cgcgaacgcg
gacctgcgac
tcggegetgg
ggcatcgacc
aactgegtgce
gcggtcatgce
ggcaagacca
agctgegecg
gacagcgcca
gaacccggct
taccacgcgc
cgeggegecg
tcccacctga
ggcacttccg
ttggegetgce

gecttggtceg

gcctgacgeg
gcgatctggc
tccgggacgce

ggcggeccac

acggctaccc
gcctgatggc
tggacggctg
acctgatggc
cgcecgteggt
aagcgctggg
cccagatggc
cctcccacat
gecgegtccac
ttagcctgga
cggcgegega
atgaactgtt
tcggggacat
ccccgctgaa
tcatcaagat
cagagaacgc
gcatcgaaga
gcaccgtggg
tcaagcgegg
gcagcccgtc
tgcgcaccgg

acgacgcgga

Page 50

gcaagagttg
gccctgcaac
gggeggeatc
ggccgegetg
cttggacggg
cgcecgecacg
gcacgacggc
ggccggeaag
cggccactgce
catgtcgctg
ctacgccacc
cctgacacgg
caattgcccg
cgactggcag
gcatctgggc
cgeegeeggs
cgeegeggsec
acaccgggca
gtcggtcgta
cttcgaggcec
cccggegetg
ctacccgggce
cgtggattcc
cattttgaac
cgacaagatc

aatggcaaga

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

10206

1080

1140

1200

1260

1320

1380

1440

1506

1560

1620



SGI1668-1W0_ST25.txt

cggaagcaag aaccgcccta ccaggcaccg gectcgcaaa cgecctggea agagetgtac

cggcaactgg tcggccagtt gtcgacggsc

aaagtcatcg aaacgcgegg cgatcccegg

<216> 37
<211>
<212>

<213>

DNA
<400> 37

atgagtgaaa
gaatggtttg
aattatggcc
actggcagtg
gcaggtattc
caaacccgtc
atattgcatg
cctgettgtt
ccaatgctag
gcaagaaatt
tcagcatcgc
ttggcagaag
gaacgagggc
ttacgccctt
gcattagggg
attgagctca
tgtatgectg
gttttgcatg

aaaacgatgg

1809

ggatcaaaaa
atgatcctga
tgacccgtge
atttaactcc
gagatgcggg
geccctactgce
gttatccgct
taatggctgc
atggtcattt
tacttgccac
cttcggtcegg
ctttgggcat
aaatggccta
Ctaaaatcat
catcaagtaa
gtttagaaga
cgggtaaata
aattacaaaa

gagaaattgc

Acinetobacter sp.

aatgaatgat
acatgctgac
cgagctacaa
atgtaaccgt
aggtattccc
tgcacttgat
tgatggtgtg
cgcaacgaca
taaaggtgag
gggtgaaatt
acattgcaac
gtctttaccg
tatgacaggc
gaacaaacaa
ttgcectect
ctggcaacgc
tttaggtgaa
ggccagegtt

taaaaatgct

ggctgectgg

cactctcact

caaaataaac
atgacagcac
tcaggccgec
caccacaaag
atggaattcc
agaaatttag
gtgctaacca
gatataccag
ttaattggtt
gattatgaag
accatgggca
acatgtgcaa
aaaagaattt
tcatttgaaa
cacctcattg
gttggggaga
ggttttcacc
ttacatgaag

aaaacctcca

agcccgegac

ga

ggattttttt
tctatgttga
cgattattgg
aacttgctga
ccgttcaccc
cttacttagg
caggttgtga
ccattgtgtt
ctgggactgt
ggttcatgga
ctgcactttc
gtattccagc
gtgaaatggt
atgccatcgc
caattgcccg
acattcctct
gtgctggegg
gctgtgceatce

atgtagatgt

Page 51

gctatatctg

acgtagccaa
gcgttatatg
tattgcacaa
acgggttaaa
gattgcagaa
cttagttgaa
caaaactaca
gtctggtgga
gctttggcat
aatgaccact
tatgaatgcc
gccgtatcgc
tttagaagat
ggtagcttca
tcatatgggc
cattgtgaac
tgttcctgcet
agtcagcggt

tatttttcca

1686

1740

1782

60

120

180

246

300

366

420

480

546

6006

660

720

780

840

900

960

1020

1080

1140



tatgaacaac
agcgccatta
ccaaatgggg
catgcacgaa
ggcgetggaa
gagttaatta
acgtctgcca
gcattattaa
ctcatttctg
tctcaaacac
tgtttggaac

tctcattaa

<210> 38
<211>
212>

<213>

DNA
<400> 38

atgagccaaa
gatatgaccg
caaagtggtc
cgccatcatt
cctatggaat
gatcgcaatt
gtggtgctga
gttgatattc
caaagagttg
ctggattatg

aataccatgg

1782

cattaaaaca
tgaaaatgtc
aaaatagctt
ttaatgatcc
cagtgggcta
aaaaaggcat
gcecttctat
agaccaatga
acgaagagtt
cttggcaaga

ctgcaacttt

caccgcgtaa
ccatctatgt
gcecgattat
tagccttagce
ttcecgttca
tagcctattt
caaccggttg
cggcgatcgt
gcagtggtac
aaggcttcat

gcacagcctt

SGI1660-1W0_ST25.txt

tggtgcaggt
tgttgtggst
tgaagcacgg
agccttagac
tccaggtagt
cgattcactg
tttaaatatg
ccgtttacgc
agaacaacgc
aatgtatcgc

atatatgcga

Achromobacter xylosoxidans

attacgcagc
tgaacgctac
tggtattgcc
cgaacgcatt
tccgetggec
aggecctggtg
cgataaaaca
gttatcaggt
cgtgatttgg
gaccctggeg

aagcatgaat

tttattgtgc
gaagcattta
gcaatcgttt
attgatgaac
gcagaagttg
ccttgcettag
tcacccgaag
attgatctca
cgcecgtgagt
aacatggtgg

gtcataaatc

cagaagtggt
ctgaactatg
caaaccggca
aaagcaggca
gaacaaggta
gaaattttac
acaccggegt
ggtccgatgt
catgcacgca
acagcctctt

agtctggcag
Page 52

ttagtggcaa
agaaaaccta
ttgaagggcc
attgtatttt
taaatatggc
gagatggccg
cggcggtagg
ataaacgctc
ggaaaccgac
gtcaattatc

aagacaacct

ttgacgatcc
gcttaacccg
gcgatttagce
ttagagatgc
gacgtcctac
acggctatcc
gtttaatggc
tagatggctg
atttaatggc

ctccgagtat

aagccctggg

tttcttcgac
tttatctgac
agaggactac
ggtcattcgt
tccacccgcea
ccaaagtggt
cggtggaatt
cgtcaacgta
ggtctcttca
cactggeggt

tccaagacac

tgcacatgcc
ccaagaactg
cccgtgtaat
aggcggcatt
agcagcatta
cctggacggt
agctgcaaca
gcatgatggc
agcaggcaaa
tggacactgt

tatgtcttta

1260

1260

1320

1380

1440

1500

1560

1620

1680

1746

1800

1809

60

120

180

240

300

360

420

480

540

600

660



ccgacctgtg
ggtttacgca
caagccttceg
cctcatttaa
cgcttaggceg
gaaggatttc
cgtttacata
gcaaaaacca
ggctttattg
ggtgaagcect
cgtgccatcg
aatattgatg
agtgctgaag
ttaccttgcc
atgagccctg
cgcgtcegatc
cgcaaattag
cgccaattag
aaagtcgtgg
39

451
PRT

<216>
<211>
212>
<213>

<406> 39

cgtctattcc
tttgcgatat
aaaatgccat
ttgccatggc
aagatgttcc
atcgcgeggg
tggattgtgc

acaacgcaga

tgttaagcgg.

ttcgcagagc
tgtttgaagg
aacactgcat
ttgtgaatat
tgggagatgg
aagccgecgt
tgaatcaacg
aaccaccgta
tcggtcaact

aaacccgtgg
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agccccgtat
ggtgcgegaa
tgttgttgcc
ccgtcatgcc
gttactggtc
tggtgttcct
taccgtttct
cgtgattcgce
caatttcttc
ctatttaagt
cccggaagac
tctggtgatt
ggccecgecg
ccgccaaagt
Tggaggagst
ctcagtcatt
tcaagcacct
gtcaacaggc

agatcctcgt

Terriglobuds roseus

agagaacgcg
gatttacgcc
tcagccttag
ggtatcgact
aattgtgtgc
gctgttttac
ggcaagacca
tcgtgtgatg
gactccgcca
gaacctggca
tatcatgccc
cgeggegeag
agccatttat
ggtacctcag
ttagcattat
gcattagtcg
gaaagccaaa

ggctgectgg

catagccatt

gtcaaatggc
cgtcacatgt
gtgcaagctc
taagcctgga
ctgccggtga
atgaattagc
tcggcgaaat
ccccgttaaa
tcatcaagat
gcgaaaatgce
gcattgaaga
gtaccgttgg
taaaacgcgg
ctagtccgtc
taagaaccgg
accagaccga
ccccgtggcea
aaccagccac

da

gtatgctact
tttaacccge
taattgtccc
tgactggcaa
acatttaggt
tgcegeaggt
tgcagetgec
acatagagcc
gtccgttgtg
ctttgaagcc
tccgaccctg
ttatcctggt
tattgattca
tatcctgaat
tgatcgcatt
aatggaacgc
agaactgtat

cttatattta

Met Asp Arg Arg Glu Leu Leu Lys Thr Ser Ala Leu Leu Met Ala Ala

1

5

10

15

Ala Pro Leu Ala Arg Ala Ala Asn Val Pro Glu Asp His Ala Asn Vval
Page 53

720

780

840

960

960

1620

10680

1146

1200

1266

1320

1380

1440

1500

1560

1620

1680

1740

1782



Pro

Tyr

Gly

65

Asp

Ile

Gly

Leu

Thr

145

Ala

Asp

Leu

Met

Asn

Arg

Ala

56

His

Ser

Asp

Glu

Ala

130

His

Ile

Thr

Gly

Ser

210

Leu

Thr

35

Pro

Leu

Gln

Glu

Leu

115

Ser

Gly

Glu

Asp

val

195

Gln

Asp

20

Asn

Thr

Lys

Tyr

Ala

100

Ala

Leu

Ser

Ile

Gly

180

Leu

Val

Thr

Trp

Thr

Gly

Ala

85

Ala

Pro

Pro

Gly

Val

165

Glu

Thr

val

Ile

Ser

Pro

Leu

70

Gln

Gln

Val

His

Val

150

Lys

Arg

Lys

Tyr

Leu

Lys

Glu

55

Gly

Ile

Thr

Leu

Ile

135

Gly

Ala

Phe

Val

Arg

215

Ser

SGI1660-1W0_ST25.

Asn

40

Glu

Ser

Ser

Val

Asp

120

Ser

Asn

Asp

Arg

Thr

200

Asn

Ser

25

Phe

Val

Arg

Met

Thr

165

Lys

Val

Lys

Gly

Met

185

Leu

Leu

Gly

His

Pro

His

Arg

96

val

Ala

Gly

Asn

Ser

1706

Ala

Asp

Ser

Tyr

Tyr

Ala

Cys

75

Glu

Gly

Gly

Gly

Leu

155

Ile

Val

Ile

Phe

Ser

Ser

Ile

60

Phe

val

Ala

Phe

Thr

146

Ser

Leu

Val

Val

Asp

220

Val

Page 54

txt

Thr

45

val

Asn

Lys

Gly

Ala

125

Ile

Ser

Arg

His

Pro

205

Gln

Ser

30

Ser

Leu

Asn

Gly

Ile

110

Leu

Ala

Ala

Leu

Leu

190

Arg

Leu

Leu

Arg

Glu

Ile

Ile

95

Ala

Ala

Thr

Thr

Ser

175

Gly

Phe

Glu

Phe

Val

Asn

Ala

80

Gln

Tyr

Asn

Ala

Arg

166

Arg

Ala

Asp

His

Thr



225

Asp

Thr

Thr

Ala

Pro

365

Thr

Val

Ile

Arg

Val

385

Val

His

Leu

Trp

Ala

Leu

Cys

290

His

Glu

Glu

Arg

Asp

370

Arg

Arg

Lys

Asp

Gln
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Gly

Leu

Arg

Ala

110

Ser

Glu

Gly

15

Thr

Phe

Leu

Ser

Gly

95

Gly

Leu

Thr

400

Ala

Vval

Asn

Pro

Ala

86

Leu

Ala

Ala

Arg



Thr

145

Gly

Phe

Ala

Phe

Arg

225

Gly

Ala

Arg

Leu

Glu

365

Ser

His

Leu

Ala

Glu

Ala

Thr

210

Val

Ala

Gly

Leu

Gln

290

Ala

Glu

Gly

Arg

Leu

val

Arg

195

Asp

Gly

Arg

Asn

Pro

275

Ser

Leu

Leu

Arg

Arg

Gly

Arg

180

Phe

Trp

Asp

Leu

Cys

260

His

Glu

Ala

Arg

Asp
340

Thr

Val

165

Gln

Asp

Arg

Glu

Ala

245

Thr

Phe

Tyr

Arg

Thr

325

Ser

Asp

150

Val

Trp

Glu

Pro

Gly

230

Asp

Ala

Arg

Phe

Leu

31e

Val

Val

Glu

Thr

Val

Val

Gly

215

Ala

Gly

Gln

Met

Val

295

Arg

Ala

Ala

5GI1666-1W0_ST25.txt

Asp Phe Ala Gly Ala

Ser

Tyr

Met

200

Pro

Arg

Pro

Gln

Glu

280

Ala

Asp

Ala

Phe

Leu

Glu

185

Ser

Val

Ser

Arg

Gly

265

Phe

Arg

Arg

Asp

His
345

Glu

170

Asp

Ala

Gly

Val

His

256

Val

Thr

Ala

Ile

Asp

330

Phe

155

Leu

Leu

Ala

Gln

Met

235

Pro

Pro

Pro

Asp

Ala

315

Leu

Thr

Asp

Pro

Tyr

val

220

Pro

Val

Gly

Ser

Ala

300

Pro

Trp

Trp

Page 68

Val

Leu

Glu

Ser

205

Trp

Ala

Pro

Pro

Asn

285

Val

Val

Leu

Val

Val

Val

Ala

190

Val

Leu

Glu

Gly

Trp

270

Gly

Ala

Leu

Ser

Pro
350

Ser

Pro

175

Thr

Ser

Lys

Trp

Met

255

His

Asp

Ala

Gln

Pro

335

Asp

Leu

166

Ala

Leu

Val

Gln

Leu

240

Pro

Glu

Glu

Tyr

Val

320

Ala

Ala



Ala Ala Val Ala Pro Val

355

Phe Gly Ala Arg Pro His

370

Val Leu Arg Thr Leu Tyr

385

390

Gly Arg His Asp Pro Glu

Tyr Phe Arg

<210> 46
<211> 419
212> PRT
<213>
<400> 46
Met Gly Asp
1

Glu Leu Leu

Ser Arg Thr
35

Ile Ala Asp
58

Val Ile Asp
65

Ile Arg Tyr

405

Arg
420

Lys Leu

Glu Pro

20

Ser Ile

Thr Gly

Leu Asp

Gly Asp
85

Paenibacillus sp.

Asn

Lys

Arg

Gly

Arg

70

Leu

Ala

Trp

375

Pro

Gly

Trp

Ser

Val

Ser

55

Val

Cys

SGI1660-1W0_ST25.txt

Gly Ala Ile Glu Glu

360

Gly

Arg

Thr

Ala

Leu

Leu

40

His

Gln

Arg

Lys

Tyr

Phe

Gly

Glu

25

Gly

Leu

Arg

Tyr

Val

Ala

Arg
410

Asn

10

Glu

Ser

Ser

Thr

Leu
90

Phe

Asp

395

Asn

Tyr

Val

Cys

Leu

Val

75

Asn

Ser
380

Phe

Ala

Arg

Lys

His

Arg

60

Thr

Asp

Page 69

Ala

365

Thr

Glu

Phe

Tyr

Asp

Ser

45

Lys

Val

His

Leu

Ala

Glu

Leu

Arg

Leu

30

Phe

Met

Glu

Gly

Ala

Pro

Leu

Asp
415

Ser

15

Val

Asn

Asn

Gly

Tyr

Pro

Glu

Val

400

Arg

Met

Val

Gly

Arg

Gly

80

Ala



Leu

Ala

Ser

Leu

145

Gly

Phe

Asp

Phe

Lys

225

Ala

Vval

Leu

Gln

His

Thr

Val

130

Thr

Gly

Gln

His

Thr

210

val

Leu

Asn

Pro

Ser
290

Asn

Ala

115

Arg

Arg

Leu

Val

Gly

195

Asp

Gly

Pro

Cys

His

275

Glu

Leu

100

Thr

Ala

Gly

Gly

Ser

180

Ile

Trp

Ile

Ala

Ser

260

Phe

Tyr

Ala

His

Ile

Thr

Val

165

Gln

Asp

Ala

Asn

Pro

245

Glu

Arg

Phe

Ser

Gly

Glu

Asp

156

Val

Thr

Glu

Glu

Gly

230

Glu

Gln

Met

val

Leu

Ser

Leu

135

Pro

Thr

val

Ile

Pro

215

Glu

Lys

Met

Glu

Pro
295

SGI1660-1W0_ST25.txt
Pro His Ile Ser Val

Gly

120

Met

Glu

Lys

Tyr

Leu

200

Ile

Asp

Arg

Gly

Phe

286

Arg

165

Asp

Lys

Phe

Leu

Asp

185

Ser

Phe

Glu

His

Asp

265

Thr

Arg

Leu

Ser

Asp

Lys

170

Arg

Ser

Asn

Thr

Met

250

Pro

Pro

His

Asn

Asp

Gly

155

Leu

Leu

Ala

Gln

Ser

235

Val

Gly

Ser

Ala

Ala

Gly

140

Ala

Asp

Pro

Tyr

val

220

Pro

Leu

Pro

Ala

Val
300

Page 706

Ala

Ser

125

Glu

Val

Leu

Phe

Ser

205

Trp

Asp

Gly

Trp

Gly

285

Glu

Gly

110

Leu

Val

Val

Val

Ser

190

val

Val

Phe

Gln

Tyr

270

Asn

Ala

Ala

Ala

Thr

Gly

Pro

175

Ala

Ser

Lys

Phe

Ser

255

Glu

Glu

Met

Val

Ser

Val

Leu

160

Ser

Leu

Leu

Arg

Gly

240

Val

Arg

Leu

Arg



Ala
385

Leu Gly

Glu Ile Arg

Arg Gln Asp

Arg Val Arg

355

Ala
376

Ala Arg

Ile Gln Ala

385

Arg Tyr Asp

Ile Met His

47
1356
DNA

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

<400> 47
atggatcgtc

cgtgcagcaa
ttccactata
gttctggaaa
gatagccagt
gcacaaaccg

aaagcgggtt

Lys Leu

Arg

SGI1660-1WO_ST25.txt

Asp

310

Ile
325

Thr

Ser Val

340

Gln Leu

His

Pro

Arg Tyr

Ala

Gly

Leu

Trp

Glu

Ser Asp

His

Leu

Leu
360

Pro

Ala
375

Lys

Arg Leu

390

Ile
405

Pro

gtgaactgct
atgttccgga
gcaccagccg
atggtcatct
atgcgcagat
ttaccgtggg

ttgcactggce

Gly

Lys Phe

Terriglobuds roseus

gaaaacctct
agatcatgca
cgtttatgca
gaaaggtctg
cagcatgcgc
tgcaggtatt

aaatttagca

Thr

Phe

345

Ile

Leu

Ala

Arg

Arg Ile Ala Pro Leu Leu

315

Phe
330

Trp
Thr Trp
Glu Arg
Thr

Phe

Phe
395

Asp

Asn Thr

410

gcactgctga
aatgttccgc
ccgactaccc
ggttctcgtc
gaagttaaag
gcgtatggtg

agtttaccgc

Phe

Met Ser Pro

Lys Pro Asp

350

Glu Leu Glu

365

Met Glu Ser

3860

Arg Gln Leu

Phe Leu Asp

tggcagcagc
gtaccaattg
cggaagaagt
actgcttcaa
gcattcagat
aattagcacc

atatcagegt

Page 71

Ile Ser

320

Cys
335

Tyr
Glu

Trp

Pro Phe

Glu

Met

Leu
400

Leu

His
415

Tyr

accgttagca
gagcaaaaac
tccggecaatt
caacatcgcc
cgatgaagcc
ggtgctggat

gggtggcacc

60

120

180

240

300

360

420



attgcaaccg
gcaattgaaa
gaacgttttc
ctggatatcg
cagctggaac
gactggcagc
ccgcaaaaac
ccgatcgatg
tatttacgtc
accgaatact
cgcgataaaa
ctgccgatga
gaagaaccga
gttegtecgce
ccggcactgc
aatgcatatc
<216e>
<211>

<212>
<213>

48

DNA
<400> 48

atggacaaac
ctgaatgaaa
taccattata
gttcgtagtg
gatagccaga
agctcgaccg

gcgaaaggtt

1353

caacacatgg
tcgtgaaagc
gtatggeggt
tgccgegett
acaacctgga
gtaatcgtgt
cgttacctcc
atcatccggc
tgccgeattt
tcgtggegeg
ttaccccgea
gcatggcata
ccgtgcgtaa
attggggcaa
cgegttttcg

tggatcgtaa

gcgatttect
gcaaagcgtt
gcaccaacaa
ttgcaggtgt
ttgcccagat
tgaccgttgg

ttgctctgea

SGI1666-1W0_ST25.txt

ctctggegtt
ggatggcagc
ggttcatctg
cgatatgtct
taccattctg
taatcaggtg
gatgttttat
agatgcatgt
caaaatggag
caaagatggc
cctgtttatc
tcaacgtgac
attactgccg
aatttttgaa
cgcaatggcea

catctttggc

Granulicella mallensis

gaaaggtagc
tgcggatgat
agtgctgcag
tcgtgcatta
tagtaccctg
tgcaggtatt

taatctggca

ggtaacaaaa
attctgcgtc
ggtgcattag
caggtggtgt
agctctggct
tggatcaaag
ggtgcgaccc
accgaacaaa
tttaccccga
fatcgcgcaa
accgaaatcc
agtatggcga
gaaatcgaag
attccgccga

caggcattag

gcgtag

gcaaccaccg
agcgttccge
ccggcaagtg
ggtactcgtc
aaactgaaag
cgttatggtg

agtctgccgce

acctgtcttc
tgtcgegtga
gtgttttaac
atcgcaacct
atagcgttag
ataaagcgac
tgcaaaccgc
tgggtagtgt
gcagcggtga
ttcgtgccgt
gcaccattgc
ttcattttac
cagcactggc
gctatctgca

atcctggtgg

cagttgcact
gtaccaattg
ttgcagaaac
atagctttaa
atgtgagcct
atctggeggt

atatttctgt

Page 72

tgcaacccgt
tactgatggt
caaagttacc
gtcctttgat
cctgttcacc
cgcggatgcea
aaaactgcat
tggtccgtgg
agaattacag
ggaaaaactg
agcagatgat
ctggaaaccg
gcegtttggt
taaacagtat

caaatttcgt

gatgatgggt
gagcggcaac
ccaagatgca
cggcatcgeg
ggatgcgaaa
tcagctggat

tggtggtgca

480

540

6008

660

720

780

840

900

960

1020

1680

1140

12006

12606

1320

1356

60

120

186

246

300

360

420



tgtgcaactg
gcggtggaat
gatcgttttg
ctgcaagttc
gaactggaac
gattggcaga
gcaagtgctc
atcctggatc
gaacgtttac
gagtttttcg
gatgtgatta
tggatgagca
accgatgcag
cgtccgcatt
cgcctgaaag

gegtttctgce

<210> 49
<211>
<212>

<213>

DNA
<400> 49

atgaccgcat
cgtcecgggtsg
ctgggttctg
agcctggatg
ggtggtggtg

ccgaatatgg

1245

cgacccatgg
ttgttgcggc
cgggctctgt
agccacgttt
atcatctgcc
atggtcgtgc
ctccagctcg
atcctgctga
cgcacttcaa
tgcegttcga
ccccgcacct
tggcatatca
tgctgaaatt
gggcaaaagt
attttctggt

aggaccatgt

ctgtgaccaa
gtgttgaagc
gtcatagctt
cattaccgca
ttaaatacgc

catctctgec

SGI1660-1W0_ST25.txt

ttcaggtatg
ggatggtagc
tgttggtctg
cgaaatgacc
ggaaattatg
aggtgaagtg
tttttttaat
agcatgtacc
actgaacttc
tcgecggctat
gtatatcacc
acgtccgagt
actgccgcag
ttttaccatg
tctggcaaaa

ggacatcgca

Streptomyces acidiscabies

ttgggcgest

actgcgtaaa
taaccgtatc
agtgattgat
ggaactggct

gcatatttct

ggtaatggta
gtgcataccc
ggtgcattag
caggtggtgt
ggtgeceggtt
tggatcaaac
gcaaccttag
gatcagttaa
accccgagca
gacgccattc
gaactgecgtg
ctggcaatcc
attgaagcga
aaaagcagcc
tcctttgatc

tag

aacatcagct
gttgttgcgg
gctgaaccgg
gttgataccg
cgtcatgtga

gttgcaggtt

atttagcaac
tgtctcgtga
gtgttgttac
accgtgatct
atagcgtgtc
gtcgegtgga
caaccaccaa
ataccgtagg
gtggccaaga
gtgccgttga
cagttgcagc
attttacctg
aactggcccc
atgtggcacc

cgaaaggcaa

ttgtggcgaa
gtaatgatcg
gtgctgatgg
aacgtcgtac
atgaatctgg

ctgttgcaac

Page 73

cgcagttaaa
tecgtgatggt
ccatttaacc
gccatttagt
cctgtttacc
tcaaggtggt
actgcacccg
tccgtggtat
attacagacc
aactttacgt
tgatgattta
gaaaccggaa
gtttggtgcet
gctgtatccg

attccaaaac

agatgttgtt
tgttcgtgtt
tgttctggtt
cgtgcgtgtt
tctggcactg

tggtacccat

480
540
660
660
720
780
846
9006
960
1020
1080
1140
1260
1260
1320

1353

60
120
180
240
300

360



ggttctgglg
gcggatgget
tctctgggtg
gttgaacagt
agtgcagcat
tgggtgaaac
gaaaaattac
gcaggtccat
gatgaattac
gtgggcaacg
gcagcagata
acttggaccg
gatggctttg
cgtgaacgtt
ggcaaattta
50

1284
DNA

<216>
<211>
<212>
<213>

<460> 50

tgaataatgg
ctctggtgac
cgctgggtgt
atacctttac
attctgttag
gccgcattga
atccggttcc
ggcatgaacg
agagcgaata
tgcgtgaaac
cccagtggtt
atgatatgga
gtgctcgccc
atccgcgtct

ctaatgcatt

Actinomycetales

SGI1660-1W0_ST25.txt
cccgttagca accccggttc gtgaagttga

catcggtaaa gatgatgcgc gttttccggg

tgttgttgca
cgaattaccg
cctgttcacc
tgaaccgtac
gggtatgcca
tttaccgcat
tctgectgecg
cgtttctacc
aagtccggct
tgcagtttta
gcattggggt
ggatgatttt

tgttcgtgat

atgaccctgg aacgtaattg ggcaggtacc

gcaaccagca
gttcgtgcat
attaccgtgc
attggtgcag
tttcacaaca
catggtagtg

gatgcgaccg

tcgatgaagt
taggtactcg
tggatattcc
gtacccgtta
tgggtagect
gtaatgataa

gtgaactggt

tcgtgcgtta
tcattctttt
ggcagatcca
tggtattgea
gccgcatatt
cggcattctg

tcatgtgegt

ctgaccttag
ctggaaggtc
gattggegtg
gegggetttc
gcagaaaatt
tttaaagcgg
cgtgaacatg
gtgctgcaga
tatggtcgtg
cctgecagttc
aaagtgttta
cgtaccctgce

gttctggaag

catacctttg
gtggcagaag
accgatctgg
gttttcgatg
gcagcatggt
agecgttggty
agtagcgcag

cgtggtgatc

atttagaacc
tggacttcga
aagctggttt
cgtgggcagc
gtactgatca
aatttacccc
cactggcggc
tttgcgaagt
atagtgttgc
gtgcecgttga
ccaccgcacc
gtgatgaatt

gttag

cagcaccgcg
cagcacgtac
cagatagcga
aagcagcagg
tagcagaaca
gtgcaattgc
ttagtggtct

ctggttttga

Page 74

attattaacc
tgcagttact
ggcgtatggt
agcagttgceg
tcgccaagtt
accggcaact
atttggtgca
gtctageggt
actggatgca
tcgtaccatt
attacatttt
aagcgcgcetg
ggcagcatta

agatccggca

tattgttaat
cggtacccgt
tggtaccctg
tagcgttacc
tggtctggeg
aaccggtacc
ggaatatgtt

tggtctggtt

420

480

540

600

660

720

780

840

960

960

1020

1080

1140

1200

1245

60

120

180

240

300

360

420

480



gttggtttag
cgtgttcgcc
ggtgttacag
gaacagattt
gaaagctggc
ccggataatt
tttcgtctgg
cgecgecggatg
ttactgttag
tatcatcgcg
gcagttttac
aaactgaatc
cgtgatctgt
attggtgttc
<210>
<211>

212>
<213>

51

DNA
<406> 51

atgcgtgatg
gttgcaccgg
gcattaggta
accgcacgtt
atccgttatg
ggttctttac
gatcgtaatg

gaattagtga

1260

gcgegtatgg
aggatgtgta
gtggtgcgta
ggtggaaaac
tgggtgttca
taaccctgca
aaagtacccc
gtccggeggc
ttaccgaatt
aaatgttagc
cagcgatcga
tgttaaccgc
ttgaagaact

gtttaccgcg

Frankia sp.

cagcagcagc
aaagtgttgg
ccggtcatag
taccacgtcg
gcgatctggce
cgcacatttc
gtagtctggc

gecgttegtceg

SGI1660-1W0_ST25.txt

tattgtggtt cgtgtgacgg tggatgttca

tcgtgatgtt
tagcgttagc
ccgtctggtt
acgtgattct
aggtggtgtt
gtctaatggt
aattaccgca
acgtaccgca
ggtccatttt
agaagccctg
agaacgtatt

ggacccggct

ttag

aaattgggca
tgaactgcag
ctttagccgt
tattcagatc
ccgtgaatta
agttgcaggt
aacctctgtt

tggcgatgaa

ccgtgggatg
atctttacca
gcaggtgatg
ttaaccgcag
ccgggtgatt
gatgaaatcc
ctgegtgceat
gctccagata
acctggcgta
gecgeegtttg
gcagaagttg

ggtacctttt

ggtaatgtgc
gaaattgttg
attgcagata
gatgatggca
gcaccgaatg
gcatgtgcaa
gcagcgttag

gatttcgatg

cagttctggc
actggctggg
atgaactgcc
gtaatctggt
ggtgggaacg
agaccgaata
taggtgatcg
aactgtggct
atttaccgga
atgctcgtcc
ttccgegtct

ctaatgctca

gttttggtgc
caggtagccg
ccgatggtac
gecgttaccgt
gttgggcatt
ccggtaccca
aattagttac

gccatgtgat

Page 75

accggcatat
agattttgaa
tgatacggtg
ggtggttccg
tgaaaccgat
tttaccgcat
cttcatcgat
tattgctccg
gagtggcgca
agaagtgcgt
gcattggggt
ggctgatgca

tctggaacgt

agcacgtgtt
taaagcacgt
cctgattgct
ttctggtggt
acgtaatctg
tggttcaggt
cgegtctggt

tgcgectgggt

540

600

660

720

780

840

960

960

1620

1680

1146

1266

1260

1284

60

120

180

240

300

360

420

480



gcactgggtg
ctggtgtatg
gcgagctata
aaacagcgcg
cgtttagcaa
caattaggtg
ccttctgecag
gcgattgaag
attcgtaccg
gegttacatt
gaacgtgcac
ccagcagcag

cgtgatccgg

<216> 52
<211>
<212>

<213>

DNA
<408> 52

atgacccagc
gcaagtgtgg
agtcgtcatt
ctgegtggtg
cgttatggtg
tctctgecgce
cgtattggca
gttttacgct
ttaggtgttc

gtgtatgaag

1242

ttactgttgce
aaggtctgac
gtgttagcgt
ttgatggtcc
ctcgteccgtt
ttccaggtcc
gtgatgaact
cactgtttgc
ttgcagctga
ttacctggat
tggcgecgtt
ttcgtgctgg

aagcagtttt

gtaattgggc
atgatttaac
gcttcaacga
aagaaccgcg
atttagttcc
atattagcecgt
ctctggcaac
tagaacgtgg
tgactcatgt

gtgttcgtct

SGI166@-1W0_ST25.txt

agttaccctg
ccgtgatacc
gtttaccggt
gggcgatgat
acatccagtt
gtggcatgaa
gcaaaccgaa
gattggtgeg
tgcattatgg
tagcgcagaa
tgatccggtt
ttatcctcgt

tcgtaatcag

Propionibacteriacaeae

gggtaatgtg

cgcactggtt
tatcgccgat
tttaacagca
ggttctgegt
tgcaggtgca
ccaagttagc
tgaacctgat
ggaattagat

ggatgatgtt

gatttagttc
ttactggaaa
tgggacccgg
ggtgaaccac
ccgggtattg
cgtttaccgce
tacttcegtgg
gttgttcgtc
ctgtctccgg
ggtaccgtta
cctcattggg
gcagcagaat

tatttagatg

agctatagta
gaaagtgaac
accccaggtg
ccgggtacct
gaagcaggtg
gttcaaaccg
gccctggaat
tttgatggtg
gttagtccgg

ctggcggatt

cgggttttca
gtgtgcagga
aaagttctca
cggcagaacg
atccgactca
attttcgtct
cccgegaaca
cggcattaca
catatcgtceg
tgccagceagt
gtaaagtttt
ttttagcatt

catatttacc

gcagccgtgt
cgegtgttcg
ttcatgtttc
tacgtactcc
cagcattagc
gtacccatgg
tagtgaccgg
cggttgttgg
cgecgtgatgt

taggcgeggt

Page 76

ggttcgtcag
aatctttget
actgtggcetg
ttttggtgca
tactactcaa
ggattttacc
tgcagcggeg
aattagcgaa
tgatgttatg
tgcagcagtg
tgcgctgeceg
agcagctcgt

ggcagcatag

tgcagaacca
tccgttaggt
tctggcacgt
agcttggtta
aaatttagca
ttcaggtgat
caccggtgaa
tttaggtgcg
tgcacagcac

tactggcgcea

540

600

660

720

780

840

960

960

1020

1080

1140

1200

1260

60

120

180

240

300

360

420

480

540

600



ggtgattcgg
gttaaaagtg
gatggtccgce
gaaccaggtc
ggtgaagaac
gcggtgeagg
atggcaagtg
tttacctggce
ttaccggcaa
gcagcacgtt
cgtegtttceg
<210>
<211>

<212>
<213>

53

DNA
<400> 53

atgactccgg
gttccgegtt
ttaggtactc
gcaggtttac
ggtctgegtt
ttaggttctc
ggtgttggta
ggtgaaaccc
ggtgcactgg
cagtgggtgt

tcagcagegt

1263

tgagcatgtt
gcggtgatgt
gtcatccaat
cgtggtatga
tgcaaagtga
atttagcccc
atggtttatg
gtcctgatga
gtgctcgtcc
atccgcgttg

cgaatgcata

cggaaaaaaa
ctgttcgtga
gtcatagctt
cgegtgttgt
ttggtgaatt
tgccgeatat
atcgttcttt
gtaccttacg
gtgttgttac
acgaagatct

atagcgtgtc

SGI1660-1W0_ST25.txt

tacccattgg caagatccgg cagttgttag

ggatgatgca
tgcaggtatt
tcgtctgecg
atatctggtt
gcgtattgcg
gctgagecccg
atctgcagtt
gcattggggt
ggcagatttt

cctggaacgt

Streptomyces sp.

ttgggcggsc
actgcgtgaa
taataccgtt
ggacatcgat
tgcggetgaa
tagcgttgca
agcaggtgca
tcgtaccgat
ttctctggaa
gccggaagea

cgtgttcacc

gcaattcgtg
gatccgactc
cattttcgtc
gatcgcegatg
ccgetgetgt
gcacaaggtc
cgtcaattat
aaagtgttta
gttgcattac

ttaggtctgt

aacatcacct
accgttgcag
gcagatacca
gttccgggtc
ttacatgcac
ggtgcagttg
gttcgtgctt
gaagattttg
ctggatttag
actttagcag

gattggcgtc

atgcaggtgg
catgtactcc
tggaatttac
atgccgttga
ttgtttgega
gtgataccgt
taccggaaat
ccctgeeggg
gtcgtcgttt

ag

ttggtgcaaa
catctggtgc
gtggtgatca
gtgcagtttc
gtggtctggc
caaccggtac
tatctctggt
caggtgcagt
ttccggegtt
ctcgttttga

cgggtcctgt

Page 77

tcaggtttgg
tcgtccggcea
acaattaggt
cccgagtgtt
tgcaattcgt
aattcgtacc
tggtctgcat
tgaacgtgct
ccatgatgtt

agatccggaa

acgtctgtgt
agttcgtccg
tgttagtctg
tctgtctget
gctggcaaat
tcatggttct
aaccgccgat
ggtttctctg
cgaagtgegt
tgaagttatg

tggtcaagtt

660

720

780

840

900

960

1026

1080

1146

1260

1242

60

120

180

240

300

360

420

480

540

600

666



tggctgaaac
ggtgcacgtt
acagcacaac
tttaccccgt
gttgcagcgt
agcgaattac
agtgttgcgt
gctattgaag
accgcaccgg

ggccgecatg

tag

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

54

DNA

<460> 54

1260

aacgtgttgg
tagcagatgg
aaggtgttcc
ctaacggcga
atgaagcatt
gtaccgttgc
ttcattttac
aagcattagc
aagttttacg

atccggaagg

SGI1660-1W0_ST25.txt

tgatgaaggt
tcecgegtceat
aggtccgtgg
tgaactgcaa
agcacgtctg
agcagatgat
ctgggttccg
accgtttggt
taccttatat

cacctttegt

Paenibacillus sp.

atgggcgata aactgaattg ggcgggcaac

ccgaaaagcc
ggtagctgtc
aaaatgaacc
attcgttacg
gcaagcttac
gatctgaatg
gaagttacgg
ggtggtttag
cagaccgtgt
agtagtgcat

tgggtgaaac

tggaagaagt
atagctttaa
gegtgattga
gtgatctgtg
cgcacatcag
caagtctggc
ttctgacccg
gtgttgtgac
atgatcgtct
atagcgttag

gcaaagtggg

gaaagatctg
cggcattgeg
tctggatcgt
ccgctatctg
cgttgcaggt
aagctctgtt
tggtaccgat
caaactgaaa
gcegtttage
cctgttcacc

cattaacggc

gctcgtagtg
ccagttccag
catgaacgtt
agcgaatatt
cgtgatcgta
ctgtggctga
gatgcagcag
gcacgtccac
ccgegttatg

aatgcatttt

tatcgttatc
gtggttagcc
gataccggtg
gttcagcgta
aacgatcatg
gcagttgcaa
cgtgcaattg
ccggaatttg
ctggatctgg
gcactggatc

gattgggcgg

gaagatgaaa
Page 78

ttatgccagc
gtatgcctgce
taccgcattt
ttgtggegcg
ttgcgecggt
gtccggcaca
cagttgcacc
attggggtaa
ccgatttcga

tagatcgcta

gcagcatgga
gtaccagcat
gtagtcatct
ccgttaccgt
gttatgccct
ccgcaaccca
aactgatgaa
atggtgcagt
ttccgagcett
atggcatcga
aaccgatctt

ccagtccgga

agaatggtta
aggtaattgt
tcgcatggaa
tgcagatgca
tctgcaagtt
tggtcgtgat
ggttgcaggt
agtttttagc
agaactggtg

ctttcgtcgce

actgctggaa
tcgtgttctg
gagtctgcgce
tgaaggtggt
gcataatctg
tggttctggt
aagcgatggc
tgttggtctg
tcaggtgtcg
tgaaattctg
taatcaggtg

tttttttgge

720

780

840

906

960

1020

1080

1140

1260

1260

1263

60

120

180

240

300

360

420

480

546

606

660

7208



gcattaccgg
gaacaaatgg
accccgagtg
gaagcaatgc
gaaatccgca
gttggtctgc
attgaacgtg
gaaagcgaaa
cgttatgatc
<210>
<211>

<212>
<213>

55
265
PRT

<408> 55
Met Glu Ala
1

Arg Arg Ser

Glu
35

Leu Arg

Gln
50

Leu Pro

Ala
65

Leu Arg

Val Val Leu

Asp Glu Vval

caccggaaaa
gtgatcctgg
caggcaatga
gtgcgttagg
ccattgcgag
attttacctg
aactggaacc
tgattcaggc

cgattggcaa

Thr Leu Pr

Ile
20

Arg Ar

Ile Leu G1

Trp Arg Il

Al
70

Glu Ala

Val Leu

85

Ty

Ile His Pr

SGI1666-1W0_ST25.txt

acgccacatg
tccgtggtat
attacagagc
taaactgcgt
cgataccttc
gaaaccggat
gtttgcggca
gcgctatgaa

attccgtaac

Thermus thermophilus

o Val Leu

g Tyr Arg

Ala
40

u Ala

e Val Vval

55

a Phe Gly

r Ala

Asp

o Gly Vval

gttctgggtc
gaacgtttac
gaatattttg
gatcgtattg
tggatgagcc
tgggaacgtg
cgtccgeatt
cgtctggegg

acctttctgg

Ala
10

Asp Lys

Lys Pro

25

Asp

Leu Arg Ala

Val Arg Asp

His
75

Gln Ala

Glu
96

Leu Asp

Gln Gly Glu

agagcgtggt
cgcattttcg
tgccgegtceg
caccactgct
cgtgttatcg
ttcgtcagtt
gggcgaaact
attttcgtca

atcactacat

Thr Ala Ala

Val Glu

30

Pro

Ser Ala

45

Pro

Pro Ala Thr

60

Val Glu Glu

Ala Leu Ala

Arg Arg Glu

Page 79

gaattgcagc
catggaattt
tcatgcggtt
gttcatcagc
tcaggattct
attaccgctg
gtttaccatg
gctgcectgctg

catgcactaa

Leu
15

Lys

Gly Leu

Trp Asn

Lys Arg

Ala Pro

80

His Leu

95

Ala Gln

780

840

900

960

1626

1080

1140

1200

1260



Ala
115

Lys Gln

Ala
136

Lys Trp

Leu Leu Leu

145

Asp Pro Glu

Ile Pro Ala

Ser His Arg

195

56
618
DNA

<216>
<211>
<212>
<213>

<400> 56
atggaagcaa

cgeegttatce
ttacgtgcac
gcaactaaac
gttgttctgg
catccgggceg

gcagcaatgg

ggttatctgc
gatcctgaac

gttgcactgg

100

Ile Gln

Ala

Ser

Glu Ala

Arg Ala

Gly

Tyr

SGI1666-1W0_ST25.txt

Phe
126

Gln
135

Ser

Gly Leu

150

val
165

Arg

Leu val

180

Leu Pro

ccttaccggt
gcaaagatcc
cgtctgcatg
gtgcattacg
ttctgtacgce
ttcaaggtga
gtcaggaagc
tgctgetget

gtgttaaagc

gttatccggce

Lys

Ala

Leu

Ala Ile

Leu Gly

Glu Arg

200

Thermus thermophilus

gttagacgcg
agttccggaa
gaatttacaa
tgaagcagca
agatctggaa
acgtcgtgaa
tcgtaaagct
ggaagcatat
gattctgggc

tgaagaaggt

105

Ala Ala Met

Tyr Ile Leu

Val
155

Gly Ser

Leu Gly Leu

170

Tyr Pro Ala

185

Val val Leu

aaaaccgcag
ggtttactgc
ccgtggegta
tttggtcaag
gatgcactgg
gcgcagaaac
tgggcaageg
ggtctgggtt
ctgccgtcac

tatccgagtc

110

Gln
125

Gly Glu

Leu
140

Gly Tyr

Pro Met Leu

Pro Ser His

Glu Glu Gly

190

Arg
205

Trp

cactgaaacg
gcgaaattct
ttgtggtggt
cccatgtgga
cacatctgga
aagcaattca
gtcaaagtta
ctgttccgat
atgcagcgat

atcgtttacc

Page 80

Ala Arg

Leu Leu

Gly Phe
160

Ala
175

Ala

Tyr Pro

tcgtagcatt
ggaagcagca
tcgtgatccg
agaagcaccg
tgaagtgatt
gegtgecattt
tattctgetg
getgggtttt
tccggcatta

gctggaacgt

60

120

180

240

300

360

420

480

540

600



gttgttttat ggcgttga

<216e>
<211>
<212>
<213>

<400>

57
247
PRT

Agrobacterium sp.

57

Met Lys Asn Pro

1

Ala

Gly

Glu

Phe

65

Asp

Glu

Ala

Gly

Gly

145

Gly

Asn

Ala

Met

56

Ala

Ile

Phe

Leu

Arg

130

Gly

Leu

Thr Gly
20

Glu Vval
35

Ile Ala

Asp Pro

Leu Val

Ser Glu

160

Phe Phe

115

Ser Gly

Ile Arg

Thr Lys

Phe

Leu

Val

Ser

Leu

Asn

85

Leu

Thr

Lys

Val

Leu

Ser

Gly

Cys

Asp

Ala

70

Asn

Asp

Thr

Val

Pro

156

Leu

Leu

Gln

Ala

Gly

55

Ala

Ala

Trp

Gln

Val

135

Ser

Ala

SGI1666-1W0_ST25.txt

Gln

Ala

Ala

40

Gly

Lys

Gly

Asp

Ala

120

Asn

Tyr

Asn

Gly

Ile

25

Arg

Lys

Asp

Ile

Glu

165

Phe

Ile

Thr

Glu

Arg

10

Ala

Arg

Ala

Ser

Ile

90

val

Ala

Ala

Ala

Lys

val

Ala

Ser

Phe

75

Arg

Met

Lys

Ser

Ala
155

Ala

Gly

Pro

Ala

60

Ala

Arg

Asp

Glu

Leu

146

Lys

Trp Ala Ala
Page 81

Leu

Leu

Asp

45

Leu

Gly

Ala

Val

Leu

125

Leu

His

Lys

Val

Ala

30

Glu

Ser

Ala

Asp

Asn

110

Leu

Ser

Gly

Gly

Thr

15

Ala

Thr

Ile

Gly

Ser

95

Leu

Ala

Phe

Val

Ile

Gly

Ala

Leu

Asp

Phe

80

Val

Lys

Lys

Gln

Ala

160

Asn

618



SGI1660-1W0_ST25.txt
165 176 175

Val Asn Ala Ile Ala Pro Gly Tyr Ile Glu Thr Asn Asn Thr Glu Ala
180 185 190

Leu Arg Ala Asp Ala Ala Arg Asn Lys Ala Ile Leu Glu Arg Ile Pro
195 200 285

Ala Gly Arg Trp Gly Arg Ser Glu Asp Ile Ala Gly Ala Ala Val Phe
210 215 226

Leu Ser Ser Ala Ala Ala Asp Tyr Val His Gly Ala Ile Leu Asn Val
225 230 235 240

Asp Gly Gly Trp Leu Ala Arg
245

<216> 58

<211> 198

<212> PRT

<213> Agrobacterium tumefaciens

<460> 58
Met Ile Ala Gly val Gly Gly Glu Ala Arg Glu Leu Ala Leu Asp Leu
1 5 16 15

Ser Asp Pro Met Ala Ala Lys Asp Val Phe Ala Glu Gly Ala Tyr Asp
20 25 30

Leu Leu Ile Asn Asn Ala Gly Ile Ile Arg Arg Ala Asp Ala Val Asp
35 40 45

Phe Ser Glu Asp Asp Trp Asp Ala Val Met Asp Val Asn Leu Lys Ala
50 55 60

Val Phe Phe Thr Ser Gln Ala Phe Ala Arg Ala Leu Met Ser Arg Asn
65 70 75 86

Ala Ser Gly Lys Ile Val Asn Ile Ala Ser lLeu Leu Ser Phe Gln Gly
85 90 95

Page 82



Gly

Ile

Asn

Arg

145

Gly

Cys

Gly

Ile

Thr

Ala

130

Ala

Arg

Ser

Gly

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

<400>

Arg

Arg
115

Ile

Asp

Trp

Pro

Trp

195

59
253
PRT

Val

160

Leu

Ala

Glu

Gly

Ala

186

Leu

Ala

Leu

Pro

Glu

Arg

165

Ala

Ala

Ser

Ala

Gly

Arg

156

Ala

Asp

Arg

Escherichia coli

59

Met Ile Leu Ser Ala Phe

1

5

Gly Cys Asp Thr Gly Leu

20

Ala Gly Cys Asp Ile Val

35

Ile Glu Gln Val Thr Ala

56

Tyr

Asn

Tyr

135

Asn

Glu

Tyr

Ser

Gly

Gly

Leu
55

SGI1666-1W0_ST25.txt

Thr

Glu

120

Ile

Ala

Asp

Val

Leu

Gln

Ile
40

Gly

Ala

105

Trp

Ala

Ala

Ile

His
185

Glu

Gly

Asn

Arg

Ala Lys

Ala Ser

Thr Asn

Ile Leu

155

Ala Gly
17e

Gly Ala

Gly Lys

10

Met Ala

Ile Val

Arg Phe

His Gly Vval

Arg

Asn

140

Ala

Thr

Ile

Val

Leu

Glu

Leu
60

Page 83

Gly

125

Thr

Arg

Ala

Leu

Ala

Gly

Pro

45

Ser

110

Ile

Glu

Ile

Val

Asn
190

Val

Leu

36

Thr

Leu

Ala

Asn

Ala

Pro

Tyr

175

val

Val

15

Ala

Glu

Thr

Gly

Val

Leu

Ala

160

Leu

Asp

Thr

Gln

Thr

Ala



Asp

65

Ala

Arg

Met

Lys

Ser

145

Ser

Ala

Thr

Ile

Met

225

Gly

Leu

Glu

Arg

Asn

His

130

Met

Lys

Lys

Asn

Leu

210

Gly

Tyr

<216>
<211>
<212>

Arg

Phe

Glu

Leu

115

Phe

Leu

Ser

His

Asn

195

Asp

Pro

Thr

60
254
PRT

Lys

Gly

Asp

100

Asn

Ile

Ser

Gly

Asn

180

Thr

Arg

Ile

Ile

Ile

His

85

Ala

Ile

Ala

Phe

val

165

Ile

Gln

Ile

val

Ala
245

Asp

70

Ile

Leu

Lys

Gln

Gln

150

Met

Asn

Gln

Pro

Phe

230

val

Gly

Asp

Glu

Ser

Gly

135

Gly

Gly

Val

Leu

Ala

215

Leu

Asp

SGI1660-1W0_ST25.txt

Ile Pro Ala Leu Leu

Ile

Phe

Val

120

Asn

Gly

Val

Asn

Arg

200

Gly

Ala

Gly

Leu

Ser

105

Phe

Gly

Ile

Thr

Ala

185

Ala

Arg

Ser

Gly

Val

920

Glu

Phe

Gly

Arg

Arg

176

Ile

Asp

Trp

Ser

Trp
250

75

Asn

Lys

Met

Lys

val

155

Leu

Ala

Glu

Gly

Ala

235

Leu

Asn

Asp

Ser

Ile

146

Pro

Met

Pro

Gln

Leu

220

Ser

Ala

Page 84

Asp

Ala

Trp

Gln

125

Ile

Ser

Ala

Gly

Arg

205

Pro

Asp

Arg

Arg

Gly

Asp

116

Ala

Asn

Tyr

Asn

Tyr

190

Ser

Ser

Tyr

Ala

Leu

95

Asp

Ala

Ile

Thr

Glu

175

Met

Ala

Asp

Val

val

80

Ile

Val

Ala

Ala

Ala

160

Trp

Ala

Glu

Leu

Asn
240



<213>

<480>

606

Met Pro Gly Met

1

Val

Ala

Asp

Ser

65

Thr

Ile

Ala

Ala

Ala

145

Ala

Trp

Thr

Gln

Thr

50

Ala

Leu

Ile

Val

Gly

130

Ser

Ser

Ala

Gly

Ala

35

val

Asp

Glu

Arg

Ile

115

Arg

Leu

Lys

Ala

Ala

20

Gly

Asp

Leu

Lys

Arg

160

Asp

His

Leu

Ser

Lys
180

Sphingomonas

Thr

Asn

Ala

Gln

Ser

Leu

85

Ala

Thr

Met

Ser

Gly

165

Gly

Thr

Thr

Asp

Val

Thr

708

Gly

Asp

Asn

Leu

Phe

150

Val

Val

Pro

Gly

Ile

Arg

55

Ile

Ala

Ser

Leu

Ala

135

Gln

Ala

Asn

5GI1660-1W0_ST25.txt

Phe

Ile

Ala

40

Ala

Glu

Leu

Val

Lys

126

Gln

Gly

Gly

Val

Asp

Gly

25

Ala

Leu

Pro

Asp

Asp

165

Thr

Gly

Gly

Leu

Asn
185

Leu

10

Gln

Val

Gly

Val

Ile

90

Phe

Thr

Ala

Ile

Thr

170

Ala

His

Ala

Gly

Arg

Gln

75

Leu

Thr

Phe

Gly

Arg

155

Lys

Ile

Gly

Ile

Arg

Arg

60

Arg

Val

Glu

Phe

Lys

140

Val

Leu

Ala

Page 85

Lys

Ala

Thr

45

Ala

Val

Asn

Glu

Leu

125

Ile

Pro

Leu

Pro

Thr

Leu

30

Pro

Asp

Leu

Asn

Asp

116

Cys

Ile

Ser

Ala

Gly
190

Ala

15

Ser

Ala

Ile

Asp

Ala

95

Trp

Gln

Asn

Tyr

Asn
175

Tyr

Ile

Leu

Gln

Ile

Glu

86

Gly

Asp

Ala

Ile

Thr

160

Glu

Ile



195

SGI1668-1W0 ST25.txt
Ala Thr Asn Asn Thr Ala Ala Leu Gln Ala Asp Glu Thr Arg Asn Arg

200

Gln Ile Gln Glu Arg Ile Pro Ala Gly Arg

210

215

Ile Gly Gly Ala Ala val Phe Leu Ala Ser

225

230

His Gly His Thr Leu Ala Vval Asp Gly Gly

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

<400>
Met Asn

1

Asn Thr

Ala Asp

Leu Ile

50

Ala Asp

65

Ile Leu

Phe Thr

Val Phe

61
246
PRT

Hoeflea phototrophica

61

Pro

Gly

Val

35

Ala

Pro

Val

Glu

Phe

Phe

Ile

20

Ile

Gly

Met

Asn

Ala

1loe

Thr

245

Ser

Gly

Cys

Ser

Ala

Asn

85

Asp

Cys

Leu Glu

Gln Ala

Ala Gly

Lys Gly

55

Ala Arg

70

Ala Gly

Trp Asp

Gln Ala

Gly

Ile

Arg

40

Lys

Asp

Ile

Glu

Phe

Lys

Ala

25

Ser

Ala

Val

Ile

val
105

Gly

250

Thr

10

Met

Ser

Arg

Phe

Arg

Met

Trp

Ser

235

Trp

Ala

Ala

Cys

Glu

Ala

75

Arg

Asp

Gly
220

Ala

Leu

Leu

Leu

Ala

Leu

60

Ala

Ala

Val

Lys Ala val
Page 86

205

Asp

Ala

Ala

val
Gly
Glu
45

val
Glu
Asp

Asn

Leu

Pro Ala Asp

Asp Tyr Ile

Arg

Thr

Arg

36

Thr

Leu

Pro

Ala

Leu

116

Gly

Gly

15

Ala

Val

Asp

vVal

Val

95

Lys

Arg

246

Ala

Gly

Ala

Phe

Asp

80

Asp

Ala

Gly



Gly

Gly

145

Ile

Asn

Arg

Gly

Ala

225

Gly

Asn

130

Ile

Thr

Ala

Ala

Arg

210

Ser

Gly

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

<400>
atgaagaatc

115

Gly

Arg

Lys

Ile

Asp

195

Trp

Pro

Trp

62
744
DNA

Agrobacterium sp.

62

cttggccagg

cgeegegege

ttgtccatcg

gatattctcg

ctcgactggg

Lys

Val

Leu

Ala

180

Pro

Gly

Ala

Leu

Ile

Pro

Leu

165

Pro

Val

Gln

Ala

Ala
245

Val

Ser

150

Ala

Gly

Arg

Ala

Asn

236

Arg

Asn

135

Tyr

Asn

Tyr

Asn

Ser

215

Tyr

SGI1660-1W0_ST25.txt

120

Ile

Thr

Glu

Ile

Lys

200

Asp

Ile

cctttteget tcaggggegt
cgattgecggt tgggcetcgcec
cggatgaaac gctggagatg
attttgccga tccgetggeg
tcaacaatgc cggtatcatc

acgaggtgat ggacgtcaat

Ala Ser Leu

Ala Ser Lys

155

Ala
170

Trp Ala

Glu Thr

185

Asn

Ala Ile Leu

Ile Gly Glu

Ala
235

His Gly

aaggcgctcg
geggeeggtg
atcgccagceg
gcgaaggaca
cgcegtgecg

ctcaaggcgc

125

Leu Ser Phe

140

His Gly Val

Lys Gly Ile

Thr Glu

190

Asn

Glu Arg Ile

205

Ala Ala val

226

Val Leu Asn

tcaccggegce
cggaggtgst
acggcggcaa
gttttgecgg
attccgtcga

tgtttttcac

Page 87

Gln Gly

Ala Gly

160

Asn Val

175

Ala Leu

Pro Ala

Phe Leu

Val Asp

240

gaatacgggs
ctgegeegec
ggccagegea
cgececggtttc
gttctccgaa

cacccaggct

60

120

180

246

300

360



tttgcgaaag
ctttcctttc
ggcctaacca
gegeecggtt
aaggccattc
gcggeggttt
gatggeggct
<210> 63

<211> 597
<212> DNA

<213>

<460> 63
atgatcgecg

gcggcaaaag
atccgecgtg
aacctgaaag
gcaagcggaa
gcctectaca
tgggegtecc
acggaagcgc
ggcegetggg

gccgattatg

<216>
<211>
<212>
<213>

64
762
DNA

<400> 64

agctgectggce
agggcggtat
aactcctggce
atatcgaaac
tcgagcgcat
tcctgteatc

ggctggegeg

gcgtgeesses

atgtttttgc
ccgatgcagt
ccgtecttett
agatcgttaa
cggccgecaa
gcggcatcaa
ttcgagccga
ggcegeegegea

ttcatggcgce

SGI1660-1W0_ST25.txt

gaaaggccgg tccggcaagg tggtcaatat

tcgegtgeceg
gaatgaatgg

caacaatacc

cceggeeggce
tgcggeggceg

ctga

Agrobacterium tumefaciens

agaagcaagg
tgaaggcgct
cgatttctcc
cacctcgcaa
cattgcatcc
gcacggtgtg
cgtcaatgeg
cgaggagcgc
ggatattgceg

cattctaaac

Escherichia coli

atgattttaa gtgcattttc tctcgaaggt

ggactgggtc aggggatggc gttggggctg

tcctatacgg

gccgecaagg
gaggcgctac
cgctggggsc

gactatgtgc

gagctggegc
tacgacctcc
gaggatgact
geectttgege
cttctgtcgt
gcaggcatca
atagcgcccg
aacgcggcega
ggtactgctg

gtcgatggcg

aaagttgcgg

gcgcaagegsg

cggcgaaaca
gcatcaatgt
gcgccgatgc
gctcggaaga

atggcgccat

tcgatctgtc
tcatcaacaa
gggacgcggt
gggctctcat
ttcaaggegg
ccagactgtt
gttacattgc
tcctcegeacg
tctatctttg

gttggctcgce

tcgtcactgg

gctgtgacat

Page 88

cgcttcgetce
tggtgtcgcec
gaatgccatt
ggctcgtaac

catcgccggg

tctcaacgtc

cgatcccatg
tgccggceatc
gatggacgtg
gtccagaaac
cattcgegtt
ggcaaacgaa
cacgaacaac
cattccggct

ttcgeeggea

gecgctga

ttgtgatact

tgttggcatt

420

480

5406

600

660

720

744

606

1206

186

246

300

360

420

480

540

597

60

120



aacatcgttg
agcctgaccg
gcggagtttg
gctctegagt
ttcttcatgt
atcaatatcg
tcaaaaagcg
attaatgtta
gcagatgaac
ccgagtgacc
ggttatacca
<210>
<211>

<212>
<213>

65
765
DNA

<400> 65

atgcceggca
aataccggca
gececgtcggcec
gcggacatta
acgctggaaa
gccgacageg
accaccttct
atcatcaaca
gcgtccaaaa
ggcgtcaatg

caggccgacg

aaccgactga
ccgatctgeg
gtcatattga
tcagcgaaaa
ctcaggcagc
cgtcaatgct
gcgtgatggg
atgcgatagc
aacgtagcgc
tgatggggcc

ttgccgtgga

tgaccactcc
tcggccaggce
gcacgecccgce
tctcggecga
agcttggtgc
tcgatttcac
tcctetgtcea
tcgecteget
gcggegtege
tgaacgccat

aaacccgcaa

SGI1660-1WO_ST25.txt

aaccatcgag caggtcacag cgctggggceg

aaagattgat
tatcctggtg
ggactgggac
ggcgaaacac
ctccttcecag
tgtgacgcga
cccgggttac
ggaaattctc
gatagtgttc

tggcggtigg

Sphingomonas sp.

tttcgatctt
cattgccctg
acaggacacg
cctttcegacc
cttggacata
cgaggaggat
ggccgecggt
tctttectte
gggcctgacc
cgegeeggsce

ccgeccagatc

ggtattccag
aataacgccg
gatgtcatga
tttatcgecgc
ggcgggatcc
ttgatggcga
atggcgacca
gaccgcattc
cttgcctcca

ctggecgegtt

catggcaaga
tcgctegege
gtcgatcagg
atcgaaccgg
ctggtcaaca
tgggacgcgg
cgccacatgc
cagggeggea
aagctgctcg
tatatcgcca
caggagcgca

Page 89

cactgctgga
gattgattcg
acctgaatat
aaggcaatgg
gtgtgecttc
acgaatgggc
acaatactca
cagctggtcg
gcgecttcaga

aa

ccgegategt
aggccggegce
tccgegeget
tccagegegt
atgccggcat
tgatcgacac
ttgcccaagg
ttecgegtgcec
ccaacgaatg
ccaacaacac

tceceggetgg

tegtttttta
tcgcgeggta
ccgcgaagat
caagagcgta
cggcaagatt
ttataccgca
taaacacaac
acaactacgg

ttggggactg

ttatgtgaat

caccggcgcec
ggatatcgcc
cggeegeegg
cctcgacgaa
catccgccegc
caatctcaag
cgctggcaag
gagctacacc
ggcggecaag
cgecegegcetce

ccgectggggc

180

240

300

366

420

480

540

600

660

720

762

66

120

180

240

300

360

420

480

540

600

6606



SGI1660-1W0_ST25.txt
gacccegecg acattggegg cgeggeegtg ttectggegt ccagegecge cgattatatc

catggccaca cgectegeecgt cgacggegge tggetegege

210>
<211>
<212>
<213>

66
741
DNA

<400> 66
atgaacccct

ggtcaggcca
tcgtcctgtg
gtgctcgact
atcctcgtca
gactgggatg

ggcaaggecg
tcattccagg
atcaccaagc
cccggttaca
gccatccttg
geegtgttcec
ggaggctggce
<210> 67

<211> 446
<212> PRT

<213>

<400> 67

tctegettga
tcgeccatgge
cggagaccgt
tcgccgaccce
acaacgcggg
aggtgatgga
ttcttggecg
gtggtatccg
ttctggccaa
tcgaaacgaa
agcgtatccc
ttgcctctec

ttgcccgetg

Hoeflea phototrophica

gggcaagacc
gecttggecegce
tgccctceatce
gatggccgcc
catcatccgg
cgtgaacctg
tggaggaaac
ggtgccgtcec
cgaatgggcg
caataccgaa
tgceggecegce
ggctgccaat

a

Escherichia coli

gcccttgtga
geegegesees
gctggcagca
cgtgacgtgt
cgcgecgatg
aaggccgtgt
ggcaagatcg
tacacggcct
gcgaagggca
gcactgcggg

tggggccagg

tacatccatg

gctga

ccggtgcecaa
acgtcatctg
agggcaaggce
tcgececgecga
cagtggattt
tcttcacctg
tcaacattgc
cgaagcatgg
tcaatgtgaa
cggacccggt
cctcggacat

gtgcagtgct

tacgggcatc
cgegggacsgce
gcgegaactg
accggtggac
caccgaggcc
ccaggccttc
ctcgctcctg
tgttgcaggce
tgccatcgec
gcgcaacaag
cggcgaagcec

gaatgttgac

Met Ser Ser Gln Phe Thr Thr Pro Val Val Thr Glu Met Gln Vval Ile

1

5

10

15

Pro Val Ala Gly His Asp Ser Met Leu Met Asn Leu Ser Gly Ala His

20

25

30

Page 90

720

765

60

"120

180

240

300

360

426

486

546

600

660

720

741



Ala

His

Leu

65

Lys

Gly

Val

Gly

Val

145

Pro

Leu

Glu

Gly

Gln
225

Pro

Thr

50

Glu

Asn

Gly

Thr

val

130

Glu

Leu

Arg

Ala

Val

210

Arg

Phe
35

Gly

Asp

Val

Arg

Gly

115

Asn

Met

Pro

His

Ala

195

Leu

Phe

Phe

Val

Ala

Leu

Gly

106

Ile

Val

Leu

Tyr

Glu

180

Tyr

Ala

Pro

Thr

Gly

Ile

Thr

85

Leu

Glu

Ala

Gly

Gln

165

Glu

Glu

Gly

Gln

Arg

Glu

Pro

70

Leu

Gln

Ala

Ser

Tyr

1506

Ser

Ala

Lys

Glu

Ala
230

Asn

Ile

55

Leu

val

Thr

Ala

Leu

135

Leu

Gln

Met

Tyr

Glu

215

Arg

SGI1666-1W0_ST25.

Ile val Ile Ile Lys

40

Pro

Val

Arg

Phe

Met

120

Leu

Phe

Pro

Thr

Gly

200

Glu

Ile

Gly

Val

Asn

Asp

165

Leu

Gly

Phe

Asp

Pro

185

Phe

Ala

Thr

Gly

Gly

Thr

90

Leu

Asp

Asp

Val

Asp

170

Asp

Asn

Glu

Leu

Glu

Lys

75

Phe

Arg

Leu

Gly

Gly

155

Ser

Ala

Asp

Ser

Asp
235

Lys

Thr

Ala

Thr

Leu

Gln

146

Asn

Cys

Val

Phe

Ile

220

Pro

Page 91

txt

Asp

45

Ile

Leu

Asp

Thr

Gly

125

Gln

Arg

Asp

Val

Lys

205

Val

Asn

Asn

Arg

Gly

Arg

Ile

110

Gln

Arg

Lys

Trp

Arg

196

Leu

Ala

Gly

Ser

Lys

Glu

Asp

95

His

His

Ser

Ala

Tyr

175

Leu

Lys

Leu

Ala

Gly

Thr

Tyr

80

Ala

Val

Leu

Glu

Thr

160

Arg

Ala

Gly

Ala

Trp
240



Ser

Ala

Glu

Asn

Gln

365

Gly

Gly

His

Trp

Ile

385

Glu

His

Pro

Leu

Tyr

Val

Met

290

Ser

Ser

Ser

val

Ile

370

Lys

Ile

Gly

Gly

Asn

Ala

Met

275

Ile

Val

Val

His

Ala

355

Trp

Gly

Asp

Leu

Trp
435

Glu

Glu

260

Ala

Ala

Asp

Arg

Ser

346

Ala

Gln

Gly

Met

Gly

420

Thr

Ala

245

Asp

Glu

Thr

Ile

Val

325

Asn

Ala

Glu

Leu

Asp

405

Ala

Phe

Ile

Pro

Phe

Asp

Pro

316

Ala

Asn

Ala

Gly

Val

396

Gln

Arg

Asp

Lys

Cys

Arg

Trp

295

Leu

Gln

His

Pro

Asn

375

Gln

Val

Asp

Asn

SGI1660-1W0_ST25.txt

Ile Gly Lys Tyr Leu Lys

Gly

Arg

280

Arg

Ala

Met

Phe

Gly

360

Gln

Val

Met

Asp

Lys
440

Ala

265

Ala

Gln

Asp

Cys

Asp

345

Lys

Arg

Pro

Lys

Ala

425

Arg

256

Glu

Thr

Met

Pro

His

330

Ile

Ile

Leu

Glu

Ala

410

Met

Pro

Gln

Gly

Gly

His

315

Glu

Ser

Thr

Thr

Lys

395

His

Gly

Cys

Gly

Leu

His

300

Phe

Phe

Leu

Ala

Lys

380

Pro

Glu

Met

Met

Page 92

Phe

Pro

285

Thr

Trp

Gly

Ala

Ile

365

Glu

Gly

Leu

Gln

Val
445

Gly

Ser

270

Thr

Leu

Thr

Leu

Met

350

Asp

Pro

Leu

Tyr

Tyr

430

Arg

Ser

255

Gly

Ala

Ser

Met

Thr

335

Phe

Thr

Phe

Gly

Gln

415

Leu

Leu

Arg

Thr

Leu

Gln

320

Trp

Thr

His

Glu

val

400

Lys

Ile



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

<400>

68
446
PRT

Pseudomonas stutzeri

68

Met Thr Thr

1

val

His

Gly

Thr

65

Tyr

Ala

Ala

Leu

Glu

145

Thr

Pro

Gly

His

56

Leu

Asn

Gly

val

Glu

130

Val

Asp

val

Pro

35

Val

Asp

Ala

Gly

Thr

115

val

Glu

Leu

Ala

Ala

20

Trp

Gly

Asp

Leu

Arg

100

Ala

Pro

Met

Gly

Met

Gly

Phe

Val

Ala

Leu

85

Gly

Leu

Val

Leu

Tyr
165

Ser

Gln

Thr

Gly

Arg

70

Gly

Leu

Glu

Ala

Gly

150

Arg

Gly

Asp

Arg

Glu

55

Ala

Lys

Gln

Ser

Ala

135

Tyr

Asp

SGI1660-1W0_ST25.

Thr

Ser

Asn

40

Val

Leu

Val

Thr

Ala

120

Leu

Leu

Glu

Pro

Met

25

Ile

Pro

Leu

Arg

Phe

1e5

Leu

Leu

Phe

Ser

Arg

16

Leu

Leu

Gly

Val

Arg

%6

Asp

Leu

Gly

Phe

Asn
170

Ile

Met

Ile

Gly

Gly

75

Ala

Leu

Asp

Glu

Ile

155

Ser

Thr

Asn

Leu

Glu

60

Glu

Phe

Arg

Leu

Gly

140

Gly

Asp

Page 93

txt

Glu

Leu

Lys

45

Ala

Pro

Ala

Ile

Leu

125

Gln

Asp

Asp

Leu

Ser

30

Asp

Ile

Ile

Asp

Ala

110

Gly

Gln

Arg

Ala

Thr

15

Gly

Ser

Arg

Gly

Arg

95

Ile

Gln

Arg

Asn

Trp
175

val

Ala

Ala

Gln

Gln

80

Asp

His

His

Asp

Arg

160

Phe



Arg Val Arg

Ala

Gly

Ala

225

Trp

Leu

Arg

Thr

Leu

365

Ala

Trp

Thr

His

Glu

Gly

218

Gln

Ser

Ala

Glu

Asn

290

His

Gly

Gly

His

Trp
370

Ala

195

Val

Arg

Leu

Tyr

val

275

Met

Ser

Ser

Ser

Val

355

Ile

Asn

186

Ala

Leu

Phe

Asp

Ala

260

Met

Ile

Val

Val

His

340

Ala

Trp

Glu

Tyr

Arg

Pro

Glu

245

Glu

Ala

Ala

Asp

Arg

325

Ser

Ala

Gln

Glu

Glu

Gly

Asp

230

Ala

Asp

Glu

Thr

Ile

310

Vval

Asn

Ala

Asp

Ala

Arg

Glu

215

Ala

Ser

Pro

Phe

Asp

295

Pro

Ala

Asn

Ala

Gly
375

SGI1660-1W0_ST25.txt
Met Thr Pro Glu Arg Ile

Tyr

200

Glu

Arg

Gly

Cys

Arg

286

Trp

Leu

Gln

His

Pro

360

Gln

185

Gly

Glu

Val

Leu

Gly

265

Arg

Arg

Ala

Met

Phe

345

Gly

His

Phe

Val

Thr

Cys

250

Ala

Ala

Gln

Asp

Cys

336

Asp

Arg

Leu

Lys

Glu

Leu

235

Arg

Glu

Thr

Met

Pro

315

Ala

Ile

Val

Thr

Asp

Ala

220

Asp

Asp

Asn

Gly

Ser

360

His

Asp

Ser

Thr

Arg
380

Page 94

Phe

205

Ile

Pro

Leu

Gly

Leu

285

His

Phe

Phe

Leu

Ala

365

Glu

Val

190

Lys

Arg

Asn

His

Tyr

270

Pro

Ala

Trp

Gly

Ala

356

Ile

Pro

Arg

Leu

Ala

Gly

Gly

255

Ser

Thr

Val

Thr

Leu

335

Met

Asp

Leu

Gln

Lys

Leu

Ala

240

Val

Gly

Ala

Cys

Met

320

Thr

Phe

Thr

Lys



385

SGI1660-1W0_ST25.txt
Ile Val Ser Gly Lys Val Ala Val Pro Gln Lys Pro Gly Leu Gly Val
390

395

400

Glu Leu Asp Trp Asp Ala Leu Glu Gln Ala His Ala His Tyr Gln Glu

405

410

415

Lys Gly Leu Gly Ala Arg Asp Asp Ala Ile Ala Met Gln Tyr Leu Ile

420

425

430

Pro Asn Trp Thr Phe Asn Asn Lys Lys Pro Cys Met Val Arg

435

<216>
<211>
<212>
<213>

69
1341
DNA

<400> 69

440

Escherichia coli

atgagttctc aatttacgac gcctgttgtt

catgacagta
gtgattatca
atccgtaaaa
aaaaacgttc
ttgcagacat
ctggatctgc
cagcgtageg
ccgetgecgt
gaagcgatga
ttcaacgatt
gtggcactgg
tcgctgaacg
gatccgtgtg

gcgacaggtc

tgctgatgaa
aagataattc
cgctggaaga
tgacgctggt
ttgacctacg
tggggcagcea
aagtcgaaat
atcaaagcca
cgccggatgce
tcaaactgaa
cgcaacgctt
aagcgattaa
gtgcggagca

taccgactgc

tctgagtggt
tggtcacact
tgcgattccg
gcgtaatact
taccactatt
tctggggeta
gctcggttat
gccggatgac
ggtggtgegc
gggcggtgta
cccgcaggeg
aatcggtaaa
aggtttctcc

aaccaatatg

actgaaatgc

gcacacgcac

ggcgtaggeg
ctggtggtag
tttgccgatc
catgtagtta
aacgtggcat
ctgttcttcg
tcatgcgact
ctggcggaag
ctggeeggss
cgtattacgc
tacctgaaag
gggcgtgaag

atcgccaccg

Page 95

445

aggttatccc
cgttctttac
aaattcccgg
gtaaaacgct
gtgatgctgg
ccgggataga
cgetgetggg
tcggtaatcg
getatcgect
cggcatatga
aagaagaggc
tcgatcctaa
gttcgetggce
tgatggcaga

actggcggca

ggtggeggst
gcgtaatatt
cggcgagaaa
gggtgaatac
tgggegeggt
agcggcaatg
cgatggtcaa
caaagccacg
gcgtcatgaa
aaaatatggc
cgagtctatt
cggtgectgg
ttatgcagaa
gttccgtcgc

aatgggccat

60

120

186

240

300

360

420

480

540

600

660

7206

780

840

960



acgctctccc
ggttcggtac
aacaaccact
aaaattactg
gaaccgtttg
gaaatcgata
gcgegtgacg
cgcccgtgea
<210>
<211>

<212>
<213>

70

DNA
<400> 70

atgaccaccg
gggcaggaca
atcctcatcc
gccatccgec
tacaacgcgc
ggcctgcaga
ctgctcgacc
cagcagecgtg
accgacctcg
gaggaggceca
ggcttcaagg
atccgcgecc
tggtcgetgg
gaagacccct

cgcgecaccg

tgcaatccgt
gtgtggcgca
tcgatatttce
ctattgatac
agatcaaagg
tggatcaagt
atgcgatggg

tggtgegtta

1341

ccatgtcggg
gcatgctgat
tcaaggacag
agaccctcga
tgctcggceaa
ccttcgacct
tgctcggceca
acgaagtgga
gctaccgega
tgacgccgga
acttcaagct
tggcccageg
acgaagccag
gecggtgecga

gtctgcccac

SGI1666-1W0_ST25.txt
tgatatcccg ctggeggatc cgcatttctg

aatgtgccat
cctggcgatg
gcactggatt
cgggctggta
gatgaaagcc
aatgcagtat

a

Pseudomonas stutzeri

cacgccccge
gaacctcagc
cgeccggecac
cgatgcccgt
ggtgegecege
gcgcatcgec
gcacctcgag
aatgctcggc
cgaatccaac
gcgecategte
caagggcgec
cttcccegac
cggectgtgt
gaacggctat

cgcgaccaac

gaatttggcc
tttacccatg
tggcaggaag
caggtgccag
catgagctgt

ctgattcctg

atcaccgaac

ggecgeccatg
gtcggegtceg
gccctgetgg
gccttegecg
attcacgccg
gtgceggteg
tacctgttct
tccgacgacg
cgccaggecg
gtactgecgcg
gcecegegtga
cgcgacctgc
tccggecgeg

atgatcgcca

tgacctggeg
ttgccgecgce
gcaatcagcg
aaaaaccggg
atcagaaaca

gctggacgtt

tcaccgtcgt
ggcectggtt
gcgaagtgcec
tcggcgaacc
accgtgacgc
tcaccgegcet
ccgecttget
tcatcggcga
cctggttteg
aggcggcecta
gcgaagagga
ctctggaccc
acggegtget
aggtgatggc

ccgactggeg

Page 96

gacaatgcaa
ttcacactct
tgcaccgggt
cctgaccaaa
gctgggtgta
cgggettgge

cgataacaag

gcccgtegec
cacccgcaac
gggcggcgaa
gatcggccag
cggeggeege
ggagtcggeg
cggcgaaggc
tcgcaacagg
cgtgcgcaac
cgagcgctac
agtcgaggcg
caacggcgcce
ggcctatgcece
cgagttccgce

acagatgagt

960

1020

1080

1140

1200

1260

1320

1341

60

120

186

240

300

360

420

430

546

600

660

720

780

840

900



cacgcggtgt
gcecggetetg
tcgaacaacc
ggtcgegtca
gagccgctga
gagctggact
gcccgegatg
aagccgtgca
71

256
PRT

<216>
<211>
<212>
<213>
<400> 71

Met Ser His
1

Thr Gly Ala

Gly
35

Arg Tyr

Ser Ala

50

Asp

Ala Val Phe

65

Ala Ile Glu

Gly Ile Gln

gcctgeactc
tgcgegtggce
acttcgacat
ccgccatcga
agatcgtcag
gggatgccct

acgccatcgc

tggtgegetyg

Pro Asp Le

5

Ser Gl

20

Arg

Ala Glu Va

Gln Ser G1

Th
70

Asp Vval

Arg Asp Me

85

Arg Al

100

Arg

SGI1660-1W0_ST25.txt

ggtggacatc ccgectggecg acccgecactt

gcagatgtge gecgacttcg gecctgacctg

ctcecctggeg
cacccactgg
cggcaaggtt
ggagcaggesg
catgcagtac

a

Gluconobacter oxydans

u Phe Ser

y Ile Gly

1 val Leu

40

y Phe Glu

55

r Asp Gln

Pro

t Gly

a Pro Leu

atgttcaccc
atctggcagg
gecggtgecegce
catgcccact

ctgatcccca

Ser
10

Leu Gly

Leu Thr Leu

25

Asn Gly Arg

Ala Glu Gly

Ala val

75

Asp

Ile Asp Ile

90

Glu Glu Phe

105

acgtggcggc
acggccagca
agaagccggsg
accaagagaa

actggacctt

Ala Arg Ala

Ala Gly

30

Lys

Ala
45

Asn Glu

Leu Ala

60

Lys

Ile Asp Gly

Leu Ile Asn

Ser Lys

110

Arg

Page 97

ctggaccatg
gggttcgcac
cgeecgegeceg
cctgacccgce
gectgggegtc
aggcctgggt

caacaacCaag

Leu Val

15

Leu Ala

Ser Leu
Thr

Ser

Ala
80

Val

Asn Ala

95

Asp Trp

960

1020

1080

1140

1260

1260

1320

1341
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Asp Asp Leu Met Ser Thr Asn Val Asn Ala Val Phe Phe Val Gly Gln
115 120 125

Ala Val Ala Arg His Met Ile Pro Arg Gly Arg Gly Lys Ile Val Asn
130 135 140

Ile Cys Ser Val Gln Ser Glu Leu Ala Arg Pro Gly Ile Ala Pro Tyr
145 150 155 160

Thr Ala Thr Lys Gly Ala Val Lys Asn Leu Thr Lys Gly Met Ala Thr
165 17e 175

Asp Trp Gly Arg His Gly Leu Gln Ile Asn Gly Leu Ala Pro Gly Tyr
180 185 190

Phe Ala Thr Glu Met Thr Glu Arg Leu Val Ala Asp Glu Glu Phe Thr
195 200 205

Asp Trp Leu Cys Lys Arg Thr Pro Ala Gly Arg Trp Gly Gln Val Glu
210 215 220

Glu Leu Val Gly Ala Ala Val Phe Leu Ser Ser Arg Ala Ser Ser Phe
225 230 235 240

Val Asn Gly Gln Val Leu Met Val Asp Gly Gly Ile Thr Val Ser Leu
245 250 255

<210> 72

<211> 771

<212> DNA

<213> Gluconobacter oxydans

<480> 72
atgtctcacc cggatctgtt tagcttaagt ggcgcacgceg cattagttac tggtgectct

cgtggtattg gtttaaccct ggccaaaggt ttagcccgtt atggtgccga agtggtttta
aatggccgta atgccgaaag cctggattct gcccaaagtg getttgaage cgaaggctta
aaagcatcta ccgctgtgtt tgacgtgacc gatcaagatg cagtcattga cggcgtggcea

gcaattgaac gcgatatggg tccgattgat atcctgatca acaatgeggg cattcaacgc
Page 98

60

120

180

246

300



agagccccgt
aacgccgtgt
aaaatcgtca
accgccacaa
catggtttac
ttagttgcecg
ggccaagttg

gtgaatggcc

tagaagaatt
tetttgtggg
acatctgttc
aaggagccgt
agattaatgg
acgaagaatt
aagaattagt

aagtcctgat

SGI1660-1WO _ST25.txt

ttctcgecaaa gactgggacg
acaagccgtt gccagacaca
agtgcagagc gaactggcaa
caaaaatctg accaaaggta
cttagcaccg ggctattttg
taccgactgg ttatgcaaac
aggcgcagcc gtgtttttaa

ggttgatggt ggaattactg

atctgatgag
tgattcctag
gaccgggtat
tggccaccga
ccaccgagat
gcacccctgce
gtagtagagc

tgagcctgta

Page 99

caccaacgtt
aggtcgeggt
tgcaccttat
ttggggtcegt
gaccgaacgce
aggcagatgg
ctcaagcttc

a

360

420

480

540

660

660

720

771



