202663_ST25. txt
SEQUENCE LISTING

<110> Lonza AG

<120> A process for the identification and preparation of a (R)-specific
omega-transaminase

<130> 202663
<160> 50

<170> PatentIn version 3.5

<210> 1

<211> 322

<212> PRT

<213> Mesorhizobium loti

<400> 1

Met Thr Leu Ala Thr Thr Asp Ala Thr val Gly val Pro Glu val Glu
1 5 10 15

Thr Thr His Lys Asp Thr Arg Arg ;gr Pro His Gly val gsa Phe Met
20

Asp Gly GIn Tyr Leu Pro Met Ser Glu Ala Lys Ile Ser val Leu Asp
35 40 45

Trp ggy Phe Leu His Ser égp Ala Thr Tyr Asp Egr val His val Trp

Glu Gly Arg Phe Phe Arg Leu Asp Leu His Leu Asp Arg Phe Phe Arg
65 70 75 80

Gly Met Asp Arg ggu Arg Met Lys Leu Sgo Tyr His Arg Arg g;u val

Glu Arg val Leu Ser Asn Cys val Ala Leu Ser Gly His Lys Ser Ala
100 105 110

Tyr val Glu Met Ile Cys Thr Arg Gly Gly Ser Pro Thr Phe Ser Arg
115 120 125

Asp Pro Arg Glu Ala Glu Asn Arg Phe Ile Ala Phe Ala val Pro Phe
130 135 140

Gly ser val Ala Asn Lys Glu GIn Leu Glu Arg Gly Leu His val Gly

val Ser Glu Thr val Arg Ile Pro Pro Lys Ser val Asp Pro Thr Ile
165 170 175

Lys Asn Tyr His Trp Leu Asp Leu val Arg Gly Leu Tyr Asp Ala Tyr
180 185 190

Seite 1



Asp val

Glu
210

Ala

Thr Pro

225

Phe Asp Leu

Pro Arg Leu

Ala Gly Gly

Ser Gly Lys

GIn His

305

Lys

Gly ser

<210> 2

<211> 969
<212> DNA
<213>

<400> 2
atgaccctgg

gatacccgtc
gaagcaaaaa
gttcatgttt
ggtatggatc
agcaattgtg
ggtggtagcc
gcagttccgt
gttagcgaaa
tggctggatc
attatggata
aatcgtcagc

tttgatctgt

Ala Glu

Pro Gly
Ala pPhe
Cys Gly

Glu
260

Leu
Ile Met
val

Gly

ser Asp

Thr

Phe

Gly

Pro

val

Asp

Ala Leu

200

Asn val

215

val Leu

val Gly
Ala

Glu

Thr
280

val

val Thr

295

Ala Trp

310

caaccaccga
gttatccgca
ttagcgttct
gggaaggtcg
gtctgcgtat
ttgcactgag
cgacctttag
ttggttctgt
ccgttcgtat
tggttcgtgg
ccaatggcaa
tgaaaacacc

gtggtgaagt

Mesorhizobium loti

tgcaaccgtt
tggtgttgca
ggattggggt
tttttttcgt
gaaactgccg
cggtcataaa
ccgtgatccg
ggcaaataaa
tcctccgaaa
tctgtatgat
tattgcagaa
ggcatttggt
tggtctggca

202663_ST25.txt

Ile Met Asp

Phe Thr val

Ile
235

Pro Gly

Ala val

250

Leu

Asp Glu val

265

Arg val Asp

Arg Gln Leu

Thr Pro

315

ser

ggtgttccgg
tttatggatg
tttctgcatt
ctggatctgc
tatcatcgtc
agcgcctatg
cgtgaagcag
gaacagctgg
agcgttgatc
gcctatgatg
ggtccgggtt
gttctgcctg

gttaccgcag

Seite 2

Thr Asn
205

Gly

Lys Asn

Arg
220

Thr Arg Gln

Thr Ala Ala

Thr
270

Phe Ile

Ser Ser

285

Gly

Met
300

Asp Leu

val Lys Tyr

aagttgaaac
gtcagtatct
ctgatgccac
atctggatcg
gtgaagttga
tggaaatgat
aaaatcgctt
aacgtggtct
cgaccattaa
ttggtgcaga
ttaacgtgtt
gtattacacg

cagatctgcc

Asn Ile

Gln

Leu

val
240

Ser

Asp Leu

255

ser Thr

Ile Gly

Tyr Trp

Ala Ser

320

cacccataaa
gccgatgagce
ctatgatacc
cttttttcgt
acgtgttctg
ttgtacccgt
tattgcattt
gcatgttggt
aaattatcat
aaccgcactg
taccgtgaaa
tcagagcgtt

tcgtctggaa

60
120
180
240
300
360
420
480
540
600
660
720
780



202663_ST25.txt

ctgggtgaag cagatgaagt ttttattacc agcaccgcag gcggcattat gccggttacc 840
cgtgttgatg gtagcagcat tggtagcggt aaagttggtg ttgttacccg tcagctgatg 900
gatctgtatt ggcagaaaca ttctgatgat gcatggtcta caccggttaa atatgcctca 960
ggatcctga 969
<210> 3

<211> 328

<212> PRT

<213> Aspergillus terreus

<400> 3

Met Ala Ser Met Asp Lys val Phe Ala ggy Tyr Ala Ala Arg %}n Ala
1 5

Ile Leu Glu Ser Thr Glu Thr Thr Asn Pro Phe Ala Lys Gly Ile Ala
20 25 30

Trp val Glu Gly Glu Leu val Pro Leu Ala Glu Ala Arg Ile Pro Leu
35 40 45

Leu Asp GIn Gly Phe Met His Ser Asp Leu Thr Tyr Asp val Pro Ser
50 55 60

val Trp Asp Gly Arg Phe Phe Arg Leu Asp Asp His Ile Thr Arg Leu
65 70 75 80

Glu Ala Ser Cys ggr Lys Leu Arg Leu 859 Leu Pro Leu Pro Srg Asp
5

GIn val Lys GIn Ile Leu val Glu Met val Ala Lys Ser Gly Ile Arg
100 105 110

Asp Ala Phe val Glu Leu Ile val Thr Arg Gly Leu Lys Gly val Arg
115 120 125

Gly Thr Arg Pro Glu Asp Ile val Asn Asn Leu Tyr Met Phe val Gln
130 135 140

Pro Tyr val Trp val Met Glu Pro Asp Met Gln Arg val Gly Gly Ser
145 150 155 160

Ala val val Ala Arg Thr val Arg Arg val Pro Pro Gly Ala Ile Asp
165 170 175

Pro Thr val Lys Asn Leu Gln Trp Gly Asp Leu val Arg Gly Met Phe

Glu Ala Ala Asp Arg Gly Ala Thr Tyr Pro Phe Leu Thr Asp Gly Asp
195 200 205
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His Leu

210

Ala

Gly val Leu

Lys Ser val

Glu Phe val

Thr
275

Cys Thr

val
290

Pro Asn

Gly
305

Tyr Trp

Tyr Asn Glu

<210> 4

<211> 987
<212> DNA
<213>

<400> 4

Thr Glu

Tyr Thr

Gly

Pro

Ser
215

Gly

Asp Arg

230

Ile Asn

245

Pro val

260

Ala Gly

Gly Gly

Ala Met

Ala

Glu

Gly

Gln

His

Ala Glu

Leu Ala

Ile Met

280

Ile
295

Gly

Tyr Asp

310

Asn
325

Arg

ser

Gly Ser

Aspergillus terreus

atggcaagca tggataaagt ttttgccggt

accgaaacca
ctggcagaag
gatgttccga
gaagccagct
attctggttg
acccgtggtc
atgtttgtgc
gcagttgttg
aatctgcagt
tatccgtttc
ctggtgaaag
aaaagcgtga
gttgaactgg

ccgattacca

ccaatccgtt
cacgtattcc
gcgtttggga
gtaccaaact
aaatggttgc
tgaaaggtgt
agccgtatgt
cacgtaccgt
ggggtgatct
tgaccgatgg
atggtgttct
ttaatgcagc
catatcgctg

ccctggatgg

tgcaaaaggt
gctgctggat
tggtcgtttt
gcgtctgegt
caaaagcggt
tcgtggcacc
ttgggttatg
tcgtcgtgtt
ggttcgtggt
tgatgcacat
gtatacaccg
agaagccttt
tgatgaaatt
tatgccggtt

202663_ST25.txt

Phe Asn Ile

val Leu

235

Gly

Phe
250

Ala Gly

Tyr
265

Arg Cys

Pro Ile Thr

Pro Ile Thr

Ala Ala Tyr

315

tatgcagcac
attgcatggg
cagggtttta
tttcgtctgg
ctgcecgetge
attcgtgatg
cgtccggaag
gaaccggata
ccgeetggtg
atgtttgaag
ctgaccgaag
gatcgtggtg
ggtattgaag
tttatgtgta

aatggtggtc

Seite 4

val Leu val

220

GIn Gly val

Ile Glu val

Glu Ile

270

Asp

Thr Leu

285

Asp

Lys Ile

Phe Glu

gtcaggcaat
ttgaaggtga
tgcatagcga
atgatcatat
ctcgtgatca
catttgtgga
atatcgtgaa
tgcagcgtgt
caattgatcc
cagcagatcg
gtagcggttt
ttctgcaggg
tgcgtgttga
ccaccgcagg

agattggtcc

Lys

Thr

Arg

Phe Met

Gly Met

Trp Asp

Ile Asp

tctggaaagc
actggttccg
tctgacctat
tacccgtctg
ggttaaacaa
actgattgtt
taatctgtat
tggtggtagc
gaccgttaaa
tggtgcaacc
taacattgtg
tgttacacgt
atttgttccg
cggtattatg

gattaccaaa

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
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aaaatttggg atggctattg ggcaatgcat tatgatgcag cctatagctt tgaaattgat 960
tataatgaac gcaattcagg atcctga 987
<210> 5

<211> 339

<212> PRT

<213> Mycobacterium aurum

<400> 5

Met Thr Ala Leu Ser Asp Leu Gly Thr Ser Asn Leu val Ala val Glu

1 5 10 15

Pro Gly Ala gge Arg Glu Asp Thr ggo Ala Gly ser val gge GIn Tyr

Ser Asp Tyr Glu Leu Asp Thr Ser Ser Pro Phe Ala Gly Gly val Ala
35 40 45

Trp Ile Glu Gly Glu Tyr Leu Pro Ala Glu Glu Ala Lys Ile Ser Ile
50 55 60

Phe Asp Thr Gly Phe Gly His Ser Asp Leu Thr Tyr Thr val Ala His
65 70 75 80

val Trp His Gly Asn Ile Phe Arg Leu Gly Asp His Leu Asp Arg Leu
85 90 95

Leu Asp Gly Ala Ser Lys Leu Arg Leu Asp Ala Gly Tyr Ser Lys Asp
100 105 110

Glu Leu Ala Glu Ile Thr Lys Lys Cys val Ser Met Ser GIln Leu Arg
115 120 125

Glu Ser Phe val Asn Leu Thr val Thr Arg Gly Tyr Gly Lys Arg Lys
130 135 140

Gly Glu Lys Asp Leu Ser Lys Leu Thr His Gln val Tyr Ile Tyr Ala
145 150 155 160

Ile Pro Tyr Leu Trp Ala Phe Pro Pro Ala Glu Gln Ile Phe Gly Thr
165 170 175

Thr Ala Ile val Pro Arg His val Arg Arg Ala Gly Arg Asn Thr val
180 185 190

Asp Pro Thr Ile Lys Asn Tyr GIn Trp Gly Asp Leu Thr Ala Ala Ser
195 200 205

Phe Glu Ala Lys Asp Arg Gly Ala Arg Thr Ala Ile Leu Leu Asp Ser
210 215 220

Seite 5



AsSp Asn

225

Cys

Asp Gly Lys

Arg Lys Thr

Leu Arg Asp

275

val Thr

290

Ala

Glu Ala val

305

Asp Arg Phe

Ile Glu Tyr

<210> 6

<211> 1020
<212> DNA
<213>

<400> 6

val Ala

Glu

Gly Pro

230

Ala
245

Leu

val Phe

260

val Thr

Thr Ala
Gly

Asn

Ala
325

Trp

Ser

Glu

Ser

Gly

Pro Ser

Ala

Leu

Glu
280

Arg
Gly val
Glu

Pro

Met Asp

Mycobacterium aurum

atgactgctc tttcagacct cggcacctcc

cgcgaggaca
agcccgtteg
aagatctcca
gtatggcacg
tccaagectgce
tgcgtgtcga
ggaaagcgca
atcccgtacc
ccgcgecatg
tggggtgatc
ctgctcgact
gacggcaagc
ttcgaactgg

ctctacgacg

ccccggecgg
ccggeggegt
tcttcgacac
gcaacatctt
gcctggacgce
tgtcgcagct
agggcgagaa
tgtgggcctt
tccgecgegce
tcaccgcagce
cggacaactg
tggcctcccc
ccgaccagat

ccgacgagtt

ctcggtgatc
cgcctggatc
cggattcggt
ccggceteggce
cgggtacagc
gcgcgaatcg
ggacctgtcc
cccgececgec
cggccgcaac
cagtttcgaa
cgtggccgaa
gtcccggaac
gggcatcgaa
gatggcggtc

202663_ST25.txt

Gly Phe Asn
235

Asn Ala

250

Arg

Asp Gln Met

265

Leu Tyr Asp

Thr Pro Ile

Pro Leu

315

Gly

Glu Pro

330

Gly

aacctggtgg
cagtacagcg
gagggcgaat
cattccgatc
gaccacctgg
aaggacgaac
ttcgtgaatc
aagctcaccc
gagcagatct
accgtcgacc
gccaaggacc
ggtccgggct
gcgttgccgg
gccaccctgce

accaccgcgg

Seite 6

val Cys Ile

Leu Pro Gly

Glu
270

Gly Ile

Ala Asp Glu

285

Asn Ser Leu

300

Thr val Ala

Pro Leu Ile

ccgtcgagec
actacgaact
acctgccggce
tgacctacac
accggttgct
tggccgagat
tgaccgtcac
atcaggtgta
tcggcaccac
cgaccatcaa
gtggtgcgceg
tcaacgtgtg
gcatcacccg
gcgacgtcac

gcggggtcac

val Lys

Ile Thr

255

Ala Thr

Leu Met

Asp Gly

Ile

Glu
335

cggcgccatc
ggacacctcc
cgaagaagcg
cgtcgcgceat
cgacggggcg
caccaagaag
ccggggatac
catctacgcc
cgcgatcgtg
gaactaccag
caccgcgatc
catcgtcaag
taagacggtg
cagccgtgaa

accgatcaac

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
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tcgctggatg gcgaggccgt gggcaacggc gagcccggtc cactgacggt ggccatccgg 960
gaccggttct gggcgctgat ggacgagccg ggcccgctga tcgaaacgat cgaatactga 1020
<210> 7

<211> 330

<212> PRT

<213> Arthrobacter

<400> 7

Met Ala Phe Ser Ala Asp Thr Ser Glu Ile val Tyr Thr His Asp Thr

1 5 10 15

Gly Leu Asp Tyr Ile Thr Tyr Ser Asp Tyr Glu Leu Asp 580 Ala Asn
20 25

Pro Leu §1a Gly Gly Ala Ala Igp Ile Glu Gly Ala de val Pro Pro
5

ser Glu Ala Arg Ile Ser Ile Phe Asp Gln Gly Tyr Leu His Ser Asp
50 55 60

val Thr Tyr Thr val phe His val Trp Asn Gly Asn Ala Phe Arg Leu
65 70 75 80

Asp Asp His Ile Glu Arg Leu Phe Ser Asn Ala Glu Ser Met Arg Ile
85 90 95

Ile Pro Pro Leu Thr GIn Asp Glu val Lys Glu Ile Ala Leu Glu Leu
100 105 110

val Ala Lys Thr Glu Leu Arg Glu Ala Phe val Ser val Ser Ile Thr
115 120 125

Arg Gly Tyr Ser Ser Thr Pro Gly Glu Arg Asp Ile Thr Lys His Arg
130 135 140

Pro Gln val Tyr Met Tyr Ala val Pro Tyr GIn Trp Ile val Pro Phe
145 150 155 160

Asp Arg Ile Arg Asp Gly val His Ala Met val Ala Gln Ser val Arg
165 170 175

Arg Thr Pro Arg Ser Ser Ile Asp Pro Gln val Lys Asn Phe Gln Trp
180 185 190

Gly Asp Leu Ile Arg Ala val GIn Glu Thr His Asp Arg Gly Phe Glu
195 200 205

Ala Pro Leu Leu Leu Asp Gly Asp Gly Leu Leu Ala Glu Gly Ser Gly
210 215 220

Seite 7



Phe val

225

Asn

Ala Ala Leu

Ser Leu Gly

Ala
275

Leu Asp

Phe val

290

Pro

Pro Ile Thr

305

Ser Ser Ser

<210> 8

<211> 993
<212> DNA
<213>

<400> 8
atggcattca

atcacttata
atcgagggtg
ctccactcgg
gacgaccaca
acacaggacg
gccttecgtgt
acgaagcacc
gaccgaattc
agctcgatcg
gagacgcacg
gagggctcgg
gcggegetcc
gaggcgattc
tgcacgactg
ggggttcccg
agctcgtcgt

val val

Ile

Lys Asp

230

Pro

His
260

Asp Glu

val

Ser

Gln Sser

Ile

Ala

val

Asp

Ile

Thr Arg

Ile Leu
Leu Gly
ASn

Gly

ITe Arg

310

Leu
325

Leu

gcgccgatac
gcgactacga
cattcgtgcc
acgtcaccta
tcgaacgcect
aagtgaagga
ccgtgtcgat
gcccgcaggt
gcgacggcgt
accctcaggt
accgcgggtt
ggttcaacgt
ccggcattac
tcgccgacat
cgggcggagt
gcceccatcac

tgcttacgcc

Thr

Pro val

Arthrobacter sp.

ctccgagatc
actcgatcct
gccgtcggag
cacggtcttc
cttctccaac
gattgcgctc
tacccgeggt
gtacatgtat
gcacgccatg
caagaacttc
cgaggctccc
cgtcgtgatc
gcggaagacc
cacgctcgcet
gtggccattc
ccagtcgatc

tgtgcagtac

202663_ST25.txt

Gly val val
23

Thr val

250

Lys

Ala Ile

265

Asp

Cys Thr Thr

Pro Ile Ser

Arg Tyr Trp

Gln Tyr
330

gtctacacgc
gctaacccgc
gcgcggatct
cacgtctgga
gcggagtcga
gaactcgtcg
tacagctcga
gccgtcccat
gtcgcacaga
cagtgggggg
cttctgctcg
aaggacggcg
gtgctcgaga
gaactgctcg
gtcagcgtgg
atccgtcgtt
tga

Seite 8

Arg Ser Pro

Leu Glu Ile

Ala
270

Thr Leu

Ala Gly Gly

Gly val

300

Glu Leu Asn

acgacaccgg
tcgcgggagy
cgatcttcga
acggaaatgc
tgcgcatcat
cgaagaccga
ctccgggcga
atcagtggat
gcgtgcgecg
atctgatccg
acggcgatgg
tcgtgcgceag
tcgccgaatc
acgccgacga
acggcaaccc

actgggagct

Gly Arg

Ala Glu

255

Glu Leu

val Trp
Gly

Pro

Glu
320

val

cctcgactac
tgcggcatgg
tcagggttac
attccgectce
ccctecgetce
attgcgtgag
gcgcgacatc
cgtgccgttt
aaccccgegce
tgcggttcaa
actgcttgcc
cccgggtcga
gctcggacac
agtgctcggce
catctcggac

gaatgtcgag

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
993



<210> 9
<211> 9
<212> PRT
<213>
<400> 9

1

<210> 10
<211> 8
<212> PRT
<213>

<400> 10

Escherichia coli

Escherichia coli

val phe Glu Gly §1e Arg Cys Tyr
1

<210> 11
<211> 8
<212> PRT
<213>

<400> 11

Escherichia coli

Asp val Gly Met Gly val Asn Pro°
1 5

<210> 12
<211> 9
<212> PRT
<213>

<400> 12

1

<210> 13

<211> 960
<212> DNA
<213>

<400> 13
atggctacaa

aacacccacc
gaagcccgta
ccctctgtet
agctgcacca
gtcgatatgg
ggattgaaag
attcaaccct

atcgcaagga

tggaaaaaat
ccttcgcaaa
tcccaatect
gggatggacg
agctacgcat
ttgcaaagag
gtgtgcgagg
acgtctggtg
ctgtccgecg

Escherichia coli

Penicillium chrysogenum

cttcgccgec
aggtgtcgcet
agaccaaggc
ctttttccgg
gaaactcccc
tggcatccgce
ctctcgeect
tatggaacct

cgtcccgect

202663_ST25.txt

Thr Ser Ala Tyr Ile Arg Pro Leu Ile
5

Pro Thr Ala Ala Lys Ala Gly Gly Asn
5

taccacgagc
tgggtggagg
ttcatgcaca
ctcgatgacc
ctcccacgceg
gacgcgtttg
gaggatatcg
gaggtgcagc
ggctgcatcg

Seite 9

gccaaaagct
gagaacttac
gcgacttgac
acatcacccg
acgaggtgaa
tcgaaatcat
tcaaccgtat
ctgtgggtgg

accccactgt

tcttgcagceg
tcctcteccat
atacgatgtt
gttggaagcc
gcagattctg
cgtgacgcgt
ctatatgttt
aagcgcaatt

caagaatctg

60
120
180
240
300
360
420
480
540



caatggggtg
ttcctgaccg

aaggacaata
gtgattgatg
atggcttatg

accagtcttg

tgggatgggt

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

<400> 14

Met Ala Thr
1

14
319
PRT

atctggttcg
atggtgacac
ttctgtacac
tcgctcgagce
atgcggatga
atggcaagcc

actgggctat

Met
5

Glu Lys

cggccttttce
caacctcacc
tccagcetcegce
cagcggcttt
aatttttatg
cgtgaacgac

ccactatgat

Penicillium chrysogenum

Ile Phe

Ala

202663_ST25.txt

gaggcttctg
gaaggttccg
ggagtacttg
gacattaagg
tgtaccactg
ggaaaggttg

cctgcctaca

Ala
10

Tyr

atcgtggcgce
gcttcaacat
aaggtgtgac
tcgagttggt
ctggaggtat
ggtctgttac

gcttcgagat

Glu Arg

Leu

Glu

GlIn

Asp

65

sSer

Lys

Phe

Arg

val

145

Ile

val

Leu

Gly

Gly

50

Gly

cys

Gln

val

Pro

130

Trp

Ala

Lys

Ala

Glu

35

Phe

Arg

Thr

Ile

Glu

115

Glu

Cys

Arg

Asn

Ala

20

Leu

Met

Phe

Lys

Leu

100

Ile

Asp

Met

Thr

Leu

Asn

Thr

Phe

Leu

85

val

Ile

Glu

val
165

Gln

Thr

Pro

Ser

Arg

70

Arg

Asp

val

val

Pro

150

Arg

Trp

His

Leu

Asp

55

Leu

Met

Met

Thr

Asn

135

Glu

Arg

Gly

Pro

His

40

Leu

Asp

Lys

val

Arg

val

val

Asp

Phe

25

Glu

Thr

Asp

Leu

Ala

105

Gly

Ile

Gln

Pro

Leu

Ala Lys Gly

Ala Arg Ile

val
60

Tyr Asp

Ile Thr

75

His

Pro Pro

90

Leu

Lys Ser Gly

Leu Lys Gly

Phe
140

Tyr Met

val
155

Pro Gly

Pro
170

Gly Cys

val Arg Gly
Seite 10

val

Pro

45

Pro

Arg

Arg

Ile

val

125

Ile

Gly

Ile

Leu

Ala

30

Ile

Ser

Leu

Asp

Arg

GIn

Ser

Asp

Phe

cgaatatccc
tgttctcgtg
acgcaagagt
acctgtccaa
catgcccatc
caagaagatc

tgcctattag

Gln
15

Lys
Trp val
Leu Asp
val

Trp

Ala
80

Glu

Glu val

95

Asp
Gly Ser
Pro

Tyr

Ile
160

Ala

Pro Thr

175

Glu

600
660
720
780
840
900
960



Ser Asp

Thr
210

Leu

Leu Thr

225

Tyr

val Ile Asp

val Pro val

Thr Ala Gly

275

Asn Asp

290

Gly

Trp Ala Ile
305

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

<400> 15
atggcatcca

15
984
DNA

agtaaaaacc
gaggcccgcea
atctccgtct
gcctgegega
gttaggatgg
ggattgcaga
gtacaaccct
gttactcgaa
caatggggtg
ttcctgacgg
aaggccggtg
gtcattgatg
ttggtatatc

180

Gly Ala

Gly Ser
Ala

Pro

Ala
245

val

Gln
260

Met

Gly Ile

Lys val

His Tyr

tgaaccaagt
cctacgccaa
tcccectaat
gggatggctg
aatcgcgtct
tcgctcaaag
gtgttcgcgg
atgtatgggt
ctgttcgtcg
acctgacccg
atggagatgg
ccatttatac
ttgcacgagc
agtgtgatga

Glu

Gly

Arg

Ala

Met

Gly

Asp

Pro
200

TYyr

Phe
215

Asn
Gly val
Ala Ser
Tyr

Asp

Ile
280

Pro

Ser val

295

Pro Ala

Aspergillus niger

tcttactgaa
gggaatcgcc
tgatcaaggc
gttctttcge
caagttgccc
tggtattcga
tgccaagccg
aatggaacca
ggtgccccca
aggtatgctc
ccatctcacc
gcctgatcgce
ttgtggtatc

gatattcatg

202663_ST25.txt

185

Phe Leu Thr

Ile val Leu

Leu Glu Gly

Phe
250

Gly Asp

Ala Glu

265

Asp

Thr Ser Leu

Thr Lys Lys

Phe
315

Tyr Ser

tatgccactc
tgggttgaag
tttttacgca
ctagatgacc
atttcccgeg
gatgcatatg
gaggacttgg
gaggtccaac
ggagctattt
gaggccgcecg
gaggggtccg
ggcgtgctge
caagttcatc

tgcacaacag

190

Asp Gly
205

Asp

val
220

LYys Asp

val Thr Arg

Ile Lys val

Ile Phe Met

270

Asp Gly Lys

Ile
300

Trp Asp

Glu Ile Ala

gccgegegac
ggcaactcgt
gtgatttaac
acctttcceg
atgaagtgaa
tggctttgat
tgaacaacct
gggtcggtgg
atcctactgt
atcgaggctc
gatacaatat
atggtgtcac
tcgaagctgt
caggtggaat

Seite 11

Thr Asn

Ile

Asn

Ser
240

Lys

Glu
255

Leu

Cys Thr

Pro val

Gly Tyr

Tyr

actagaagcc
cccecctcagg
ctacgatgtc
acttgaattg
acaatccctg
tgtgacgcgg
gtacatgttt
aagtgctgtt
aaagaaccta
catgtacccg
cgttctaatc
caggacaagt
gccggtggag

catgcccatc

120
180
240
300
360
420
480
540
600
660
720
780
840



202663_ST25.txt

actgagctgg atggcaagcc tgtaaatggg gggcggattg gtccgatcac gaagaagatc 900
tgggacgggt attggggtat gcattatgat ccagcctaca gcttcgcagt tagttatgat 960
gacggatcaa aagcaaagct ctga 984
<210> 16

<211> 327

<212> PRT

<213> Aspergillus niger

<400> 16

Met Ala Ser Met Asn GIn val Leu Thr Glu Tyr Ala Thr Arg Arg Ala
1 5 10 15

Thr Leu Glu Ala Ser Lys Asn Pro Tyr Ala Lys Gly Ile géa Trp val
20 25

Glu Gly ggn Leu val Pro Leu ﬁgg Glu Ala Arg Ile Zgo Leu Ile Asp

GIn Gly Phe Leu Arg Ser Asp Leu Thr Tyr Asp g81 Ile Ser val Trp
50 55

Asp Gly Trp Phe Phe Arg Leu Asp Asp His Leu Ser Arg Leu Glu Leu
65 70 75 80

Ala Cys Ala Lys Ser Arg Leu Lys Leu Pro Ile Ser Arg Asp Glu val
85 90 95

Lys GIn Ser Leu val Arg Met val Ala GIn Ser Gly Ile Arg Asp Ala
100 105 110

Tyr val Ala Leu Ile val Thr Arg Gly Leu Gln Ser val Arg Gly Ala
115 120 125

Lys Pro Glu Asp Leu val Asn Asn Leu Tyr Met Phe val GIn Pro Tyr
130 135 140

val Trp val Met Glu Pro Glu val Gln Arg val Gly Gly Ser Ala val
145 150 155 160

val Thr Arg Thr val Arg Arg val Pro Pro Gly Ala Ile Tyr Pro Thr
165 170 175

val Lys Asn Leu Gin Trp Gly Asp Leu Thr Arg Gly Met Leu Glu Ala
180 185 190

Ala Asp Arg Gly Ser Met Tyr Pro Phe Leu Thr Asp Gly Asp Gly His
195 200 205

Leu Thr Glu Gly Ser Gly Tyr Asn Ile val Leu Ile Lys Ala Gly Ala
Seite 12



210

Tyr Thr

Ile Asp

val Pro val

Thr Ala Gly

Asn Gly

290

Gly

Gly Met

Asp Gly Ser

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

<400> 17
atgacatcta

17
981
DNA

agtgacaacc
gacgcacgag
ccatcggtct
agttgtgaaa
agggagatgg
ggcctgaaag
atcgtcatgce
atcattgccc
ctccagtggg
ccatttctct
gttaaagatg
agtgtttttg
gaacatgcct
atcacgaaac

atatgggatg

Pro Asp

Ala
245

val

Glu
260

Leu
Gly Ile
Ile

Arg

His Tyr

Arg

val

Met

Gly

ASp

215

Gly val

Ala Cys
Gln

Tyr

Ile
280

Pro

Pro Ile

295

Pro Ala

310

Ala
325

Lys

tgaacaaagt
gctttgcgaa
tcccactect
gggatgggcg
agatgcgact
ttgctaagag
gggtccgtgg
cgtatgtctg
gtacagtacg
gggacttgac
cagatggaga
gtattatcta
atattgccca
atcacgccga
tcgatgggaa
agtactgggc

Lys

Leu

Aspergillus oryzae

attttccggt
aggaattgcc
cgacgagggt
ctttttccge
gaagatccca
tggaatcgaa
caataagcca
ggtgatggag
gcgcactccc
acggggtcta
taccaatctc
cacgcccgac
ggtcaagaac
tgagatattc
accgatccgg

gatgcactat

202663_ST25. txt

Leu His Gly
235

Ile Gln

250

Gly

Cys Glu

265

Asp

Thr Glu Leu

Thr Lys Lys

Phe
315

Tyr Ser

tactacgagc
tacgtccagg
ttcatgcata
cttgatgatc
ctgtccaggg
gatgcctttg
gaggatcttt
cccgecatcc
ccecggtgett
tttgaagcgg
acagaaggat
cgtggtgttc
atcgaggtcc
atgtgtacta
aatggagaag

gacccgaaat

220

val Thr Arg

val His Leu

Phe Met

270

Asp Gly Lys

Ile
300

Trp Asp

Ala val ser

gcaaggctcg
gatctttcgt
gcgacctcac
atctcagtcg
acgaagtcaa
tggagctgat
tcgacaatca
aacataccgg
tcgatcctac
ctgaccgtgg
ccggtttcaa
tggaaggcat
gcgttcaggt
ctgctggtgg
tcggtccect

atagctctgc

Seite 13

Thr Ser

240

Glu Ala

255

Cys Thr

Pro val

Gly Tyr

Tyr Asp

tctagataac
cccactcgec
gtacgatgtg
attggaagat
gcaaacccta
cgtcactcgt
tctctatctg
aggtactgcg
catcaagaat
cgcggattac
tatagtgttg
tacacgtaag
ggtgccactc
cattatgcct
tactacaaag

tatcgattac

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960



202663_ST25. txt

aggggccatg agggtaactg a 981
<210> 18

<211> 326

<212> PRT

<213> Aspergillus oryzae

<400> 18

Met Thr Ser Met Asn Lys val Phe Ser Ggy Tyr Tyr Glu Arg igs Ala
1 5 1

Arg Leu Asp Asn Ser Asp Asn Arg ;he Ala Lys Gly Ile é&a Tyr val
20 5

GIn Gly Ser Phe val Pro Leu Ala Asp Ala Arg val Z;o Leu Leu Asp
35 40

Glu Gly Phe Met His Ser Asp Leu Thr Tyr Asp g81 Pro Ser val Trp
50 55

Asp Gly Arg Phe Phe Arg Leu Asp Asp His Leu Ser Arg Leu Glu Asp
65 70 75 80

Ser Cys Glu Lys Met Arg Leu Lys Ile 550 Leu Ser Arg Asp S1u val
85 5

Lys GIn Thr Leu Arg Glu Met val Ala Lys Ser Gly Ile Glu Asp Ala
100 105 110

Phe val Glu Leu Ile val Thr Arg Gly Leu Lys Gly val Arg Gly Asn
115 120 125

Lys Pro Glu Asp Leu Phe Asp Asn His Leu Tyr Leu Ile val Met Pro
130 135 140

Tyr val Trp val Met Glu Pro Ala Ile GIn His Thr Gly Gly Thr Ala
145 150 155 160

ITe Ile Ala Arg Thr val Arg Arg Thr Pro Pro Gly Ala Phe Asp Pro
165 170 175

Thr Ile Lys Asn Leu Gln Trp Gly Asp Leu Thr Arg Gly Leu Phe Glu
180 185 190

Ala Ala Asp Arg Gly Ala Asp Tyr Pro Phe Leu Ser Asp Gly Asp Thr
195 200 205

Asn Leu Thr Glu Gly Ser Gly Phe Asn Ile val Leu val Lys Asp Gly
210 : 215 220

Ile Ile Tyr Thr Pro Asp Arg Gly val Leu Glu Gly Ile Thr Arg Lys
Seite 14



225

ser val Phe

val val Pro

Thr Ala
275

Thr

Ile Arg Asn

290

Tyr
305

Trp Ala

Arg Gly His

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

<400> 19
atggcctcta

19
972
DNA

agcgacaatc
gatgctagaa
atatcggttt
agctgcgata
gctgagatgg
ggtctgacag
cttgttcttc
atcattacaa
ctacagtggg
ccatttctca
gtgaagaacg
agtgtgattg
gagcaggctt
ataacattgc

atatgggatg
ggcagtggct

230

Ile
245

ASp

Leu Glu

260
Gly

Glu

Met

Ala

His

Ile

val

His Ty

GIn val

Ala

Tyr

Pro
280

Met

Pro

r Asp Pro

310

Glu Gly

tggacaaagt
ctttctctaa
taccgctact
gggatggtcg
agatgcggct
tcgccaagag
gtgtacgtgg
catacatttg
ggacagtgcg
gtgatttaac
ctgatggaga
gtattatcta
acgttgcccg
atcactctga
ttgatggtca
gctattggga

aa

Asn

Aspergillus fumigatus

cttttcggga
gggcattgct
cgacgaaggt
cttctttcga
caagttccca
tggtatccgg
ttcgaagcect
ggttatggcg
acgaacaccc
aaagggactt
caccaacctt
tacccctgat
agccaacagc
tgagatcttc
acctgttaat

gatgcactac

202663_ST25. txt

235

Lys Asn Ile Glu

250

His Ala Asp
265
Ile Thr Lys

teu Thr Thr

Lys Tyr Ser

315

tattatgcgc
tatgtggaag
ttcatgcaca
ttggacgatc
cttgcactga
gatgcgtttg
gaggatctgt
cctgagaacc
ccaggtgcat
tttgaggcaa
actgaaggat
cgaggtgtct
atcgacatcc
atgtgcacaa

gacggccagg
aatccggcgt

Seite 15

val Arg

Phe
270

Glu Ile

Leu Gly

Lys Trp

Ser Ala

gccagaagcet
gaaagctcgt
gtgacctaac
atttgcaacg
gctcagtgaa
tggaagttat
ataataacaa
agctccatgg
ttgatcctac
tggaccgtgg
ctggtttcaa
tgcgagggat
gccttgaggt
ctgccggegg
ttggcccaat

atagttttcc

240

val Gln

255

Met Cys

Lys Pro

Asp Glu

Asp Tyr
320

gcttgaacgg
cttacctagt
ctatgatgtt
gattttggaa
aaatattctg
tgtgacacgt
catatacctg
tggcgaggct
tatcaaaaat
cgccacatac
cattgttttg
cacacgtaaa
cgtaccagtg
cattatgcct
cacaaagaag

tgttgactat

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
972



202663_ST25.txt

<210> 20

<211> 323

<212> PRT )

<213> Aspergillus fumigatus
<400> 20

Met Ala Ser Met ésp Lys val Phe Ser Ggy Tyr Tyr Ala Arg ggn Lys
1 1

Leu Leu Glu Arg Ser Asp Asn Pro Phe Ser Lys Gly Ile Ala Tyr val
20 25 30

Glu Gly Lys Leu val Leu Pro Ser Asp Ala Arg Ile Pro Leu Leu Asp
35 40 45

Glu Gly Phe Met His Ser Asp Leu Thr Tyr Asp val Ile Ser val Trp
50 55 60

Asp Gly Arg Phe Phe Arg Leu Asp Asp His Leu GIn Arg Ile Leu Glu
65 70 75 80

Ser Cys Asp Lys ggt Arg Leu Lys Phe ggo Leu Ala Leu Ser Ser val
5

Lys Asn Ile Leu Ala Glu Met val Ala Lys Ser Gly Ile Arg Asp Ala
100 105 110

Phe val Glu val Ile val Thr Arg Gly Leu Thr Gly val Arg Gly Ser
115 120 125

Lys Pro Glu Asp Leu Tyr Asn Asn Asn Ile Tyr Leu Leu val Leu Pro
130 135 140

Tyr Ile Trp val Met Ala Pro Glu Asn GIn Leu His Gly Gly Glu Ala
145 150 155 160

Ile Ile Thr Arg Thr val Arg Arg Thr Pro Pro Gly Ala Phe Asp Pro
165 170 175

Thr Ile Lys Asn Leu GIn Trp Gly Asp Leu Thr Lys Gly Leu Phe Glu
180 185 190

Ala Met Asp Arg Gly Ala Thr Tyr Pro Phe Leu Thr Asp Gly Asp Thr
195 200 205

Asn Leu Thr Glu Gly Ser Gly Phe Asn Ile val Leu val Lys Asn Gly
210 215 220

Ile I1e Tyr Thr Pro Asp Arg Gly val Leu Arg Gly Ile Thr Arg Lys
225 230 235 240

Ser val Ile Asp val Ala Arg Ala Asn Ser Ile Asp Ile Arg Leu Glu
Seite 16



val val Pro

Thr Thr Ala
275

val Asn Asp
290

Tyr Trp Glu
305

Gly Ser Gly

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

<400> 21
atggcctcta

21
972
DNA

agcgacaatc
gacgccagaa
acaacggttt
agctgcgata
gctgagatgg
ggtctgacag
cttgttctcc
atcattacaa
ctacagtggg
ccatttctca
gtgaagaacg
agtgtgattg
gagcaggttt
ataacgttgc
atatgggatg
ggcagtggct

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

22
323
PRT

245

260

val Glu GIn Ala Tyr His Ser As
265

202663_ST25.txt
250

Gly Gly Ile Met Pro Ile Thr Leu

280

Gly GIn val Gly Pro Ile Thr Lys

295

Met His Tyr Asn Pro Ala Tyr Ser

tggacaaagt
ctttctctaa
taccgctact
gggatggacg
aaatgcggct
tcgccaagag
gtgtacgtgg
catacgtttg
ggacagtgcg
gtgacttaac
ctgacggaga
gtattatcta
acgttgcccg
atcactccga
ttgatggtca
gttactggga

ad

Neosartorya fischeri

cttttcggga
gggcattgcc
tgacgaaggc
cttctttcga
caagttccca
tggtattcgg
ttcgaagccce
ggttatggcg
acgaacaccc
aaagggactt
caccaacctt
tacccctgat
agccaacaac
tgaaatcttc
accagttaat

gatgcactac

Neosartorya fischeri

315

tatcatgcgc
tatgtggaag
ttcatgcacg
ttggatgatc
cttgcaccga
gatgcgtttg
gaggatctgt
cctgagaacc
ccgggtgeat
tttgaggcaa
accgaaggat
cgaggtgtct
atcgacatcc
atgtgcacaa

gacggccagg
aatccggcgt

255

p Glu Ile Phe Met Cys
270

Leu Asp Gly GIn Pro

285

Lys Ile Trp Asp Gly
300

Phe Pro val Asp Tyr

gccagaagct
gaaagctcgt
gtgacctaac
atatgcaacg
gcacggtgaa
tggaagttat
ataataacaa
agctccttgg
ttgatcctac
tggaccgtgg
ctggatttaa
tgcgagggat
gccttgaggt
cagccggtgg
ttggcccgat

atagttttcc

Seite 17

320

gcttgaacgg
cttacccagc
ttatgatgtt
gatcctggaa
aaatatcctg
cgtgacacgt
catatacctg
tggcagtgct
gatcaaaaat
cgcaacgtac
cattgtcttg
cacacgtaaa
cgtaccagtg
cattatgcct
cacaaagaag

ggtcgactat

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
972



202663_ST25.txt

<400> 22

Met Ala Ser Met Asp Lys val Phe Ser Gly Tyr His Ala Arg GIn Lys
1 5 10 15

Leu Leu Glu Arg Ser Asp Asn Pro Phe Ser Lys Gly Ile gga Tyr val
20 25

Glu Gly Lys Leu val Leu Pro Ser Asp Ala Arg Ile Pro Leu Leu Asp

Glu Gly Phe Met His Gly Asp Leu Thr Tyr Asp gg] Thr Thr val Trp
50 55

Asp Gly Arg Phe Phe Arg Leu Asp Asp His Met GIn Arg Ile Leu Glu
65 70 75 80

Ser Cys Asp Lys Met Arg Leu Lys Phe 560 Leu Ala Pro Ser Thr val
85 95

Lys Asn Ile Leu Ala Glu Met val Ala Lys Ser Gly Ile Arg Asp Ala
100 105 110

Phe val Glu val Ile val Thr Arg Gly Leu Thr Gly val Arg Gly Ser
115 120 125

Lys Pro Glu Asp Leu Tyr Asn Asn Asn Ile Tyr Leu Leu val Leu Pro
130 135 140

Tyr val Trp val Met Ala Pro Glu Asn GIn Leu Leu Gly Gly Ser Ala
145 150 155 160

Ile Ile Thr Arg Thr val Arg Arg Thr Pro Pro Gly Ala Phe Asp Pro
165 170 175

Thr ITle Lys Asn Leu GIn Trp Gly Asp Leu Thr Lys Gly Leu Phe Glu
180 185 190

Ala Met Asp Arg Gly Ala Thr Tyr Pro Phe Leu Thr Asp Gly Asp Thr
195 200 205

Asn Leu Thr Glu Gly Ser Gly Phe Asn Ile val Leu val Lys Asn Gly
210 215 220

Ile I1e Tyr Thr Pro Asp Arg Gly val Leu Arg Gly Ile Thr Arg Lys
225 230 235 240

Ser val Ile Asp val Ala Arg Ala Asn Asn Ile Asp Ile Arg Leu Glu
245 250 255

val val pro val Glu GIn val Tyr His Ser Asp Glu Ile Phe Met Cys
Seite 18



Thr Thr

val Asn
290

260

Ala Gly Gly Ile Met Pro Ile Thr Leu
275 280

Asp Gly GIn val ggg Pro Ile Thr Lys

Tyr Trp Glu Met His Tyr Asn Pro Ala Tyr Ser
310

305

Gly Ser

<210> 23

<211> 978
<212> DNA
<213>

<400> 23
atgtcgacca

agcgacaaca
gaagcccgca
cctgcagtct
agcgtcaaga
ctcgacatgc
ggcttgaagc
atcgtccaac
gttatcgcac
ctccaatgga
cccttectca
gtcaagaaca
agtgtgatcg
gagatggcct
atcaccacca
atctgggatc
cagaaactga
<210> 24

<211> 325
<212> PRT
<213>
<400> 24

Gly

Gibberella zeae

tggacaagat
tcttcgecaa
tccceccteat
gggatggtcg
agatgcgaat
tcgccaagag
ctgttcgtga
cctacgtctg
gaactgttcg
gtgatttcac
ccgacggcga
acgttattta
acgctgccaa
atgaagctga
tggatggaaa

ggtactgggc
agctgtag

Gibberella zeae

cttcgeegge
cggcattgcec
ggaccaaggt
tttcttcegt
gcaattcccc
tggaatcaag
ggccaagcct
ggtcatgagc
tcgaatccct
ccgcggceatg
cacaaacatc
caccccgaac
gtggtgtggt
tgagatcttc
gccagtcaag

gatgcactgg

315

cacgcccage
tggatccaag
ttcatgcacg
cttgatgacc
attccccgeg
gatgcttttg
ggtgaggtct
cccgaagcetce
cctggatcca
ttcgaagcat
accgaaggat
cgaggagttt
catgaagttc
atgtgtacta
gacggaaagg
gaggatgagt

202663_ST25.txt

265 270

Leu Asp Gly Gln Pro

285

Lys Ile Trp Asp Gly

300

Phe Pro val Asp Tyr

gccaagccac
gcgagctcgt
gcgacttgac
atctcgaccg
atgagatcag
ttgagctcat
tgaacaacca
agtacgtcgg
tggatcccac
acgatcgtgg
ctggtttcaa
tgcagggaat
gagtggagta
ctgctggagg
tcgggectgt
tcagtttcaa

320

cctcgtcgea
ccccctcaat
ctacgatgtc
tctcgaggca
aatgactctt
tgtcactcgt
cctctacttg
cggtaatgcc
catcaagaac
agcacaatac
cgttgtcttt
taccagaaag
tgtccctgtt
aatcatgcct
cacaaaggcc

gattgactac

Met Ser Thr Met Asp Lys Ile Phe Ala Gly His Ala GIn Arg Gln Ala
Seite 19

120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
978



Thr

Gln

Gln

Asp

65

ser

Arg

Phe

Lys

TYyr

145

val

Thr

Ala

Asn

val

225

Ser

TYyr

Thr

Leu

Gly

Gly

50

Gly

val

Met

val

Pro

130

val

Ile

Ile

Tyr

Ile

210

Ile

val

val

Thr

val

Glu

35

Phe

Arg

Lys

Thr

Glu

115

Gly

Trp

Ala

Lys

Asp

195

Thr

Tyr

Ile

Pro

Ala

Ala

20

Leu

Met

Phe

Lys

Leu

100

Leu

Glu

val

Arg

Asn

180

Arg

Glu

Thr

Asp

val

260

Gly

ser

val

His

Phe

Met

85

Leu

Ile

val

Met

Thr

165

Leu

Gly

Gly

Pro

Ala

245

Glu

Gly

Asp

Pro

Gly

Arg

70

Arg

Asp

val

Leu

ser

150

val

Gln

Ala

Ser

Asn

230

Ala

Met

Ile

Asn

Leu

Asp

55

Leu

Met

Met

Thr

Asn

135

Pro

Arg

Trp

Gln

Gly

Arg

Lys

Ala

Met

Ile

Asn

40

Leu

Asp

Gln

Leu

Glu

Arg

ser

Tyr

200

Phe

Gly

Trp

Tyr

Pro

202663_ST25. txt
10

Phe Ala Asn Gly Ile

25

Glu

Thr

Asp

Phe

Ala

105

Gly

His

Ala

Ile

Asn

val

Cys

Glu

265

Ile

Ala

Tyr

His

Pro

90

Lys

Leu

Leu

Gln

Pro

170

Phe

Phe

val

Leu

Arg

Asp

Leu

75

Ile

Ser

Lys

Tyr

Tyr

155

Pro

Thr

Leu

val

Gln

235

His

Asp

Ile

val

60

Asp

Pro

Gly

Pro

Leu

140

val

Gly

Arg

Thr

Phe

220

Gly

Glu

Glu

Thr Thr Met
Seite 20

Pro

45

Pro

Arg

Arg

Ile

val

125

Ile

Gly

ser

Gly

Asp

205

val

Ile

val

Ile

Asp

Ala

30

Leu

Ala

Leu

ASp

Lys

Arg

val

Gly

Met

Met

190

Gly

Lys

Thr

Arg

Phe

270

Gly

15

Trp

Met

val

Glu

Glu

95

Asp

Glu

Gln

Asn

Asp

Phe

Asp

Asn

Arg

val

255

Met

Lys

Ile

Asp

Trp

Ala

80

Ile

Ala

Ala

Pro

Ala

160

Pro

Glu

Thr

Asn

Lys

240

Glu

Cys

Pro



275

280

202663_ST25.txt

285

val 558 Asp Gly Lys val g;g pro val Thr Lys Ala Ile Trp Asp Arg

300

Tyr Trp Ala Met His Trp Glu Asp Glu Phe Ser Phe Lys Ile Asp Tyr
310

305

GIn Lys Leu Lys Leu

<210> 25

<211> 966
<212> DNA
<213>

<400> 25
atgctgacat

cgaacagacg
aaggcgcgga
cccgcagtct
agctgcgeca
atggagctgg
gggttgaagt
gcggtgectt
gtaacgcgaa
cagtggggcg
attcttcccg
aggaatgggg
gtactggaaa
gcactctatg
gtccttctgg
tgggaggctt

ccctga

<210> 26
<211> 321
<212> PRT
<213>

<400> 26

325

ttcaaaaagt
cgttcgccga
taccgatact
ggaatggccg
aaatgcggct
tctccaggag
tcctgegagg
acgtctggat
cggtgcgecg
atctcgtccg
acggcgacgg
aacttcacac
tagcggccgce
aatgcgatga
atgggaacat
actgggatct

Hyphomonas neptunium

gctgaccgga
cggtattgcc
tgatcagggc
gatcttccgt
ccecgetgecg
tgggctgcegg
cgcacaagcc
tctceccgett
cacacccccg
agggcttatg
gaacgccaca
acccecgtcgce
gcgecggectg
attgttcatg
tgtgggtgat
tcatgatgat

Hyphonmonas neptunium

315

tttcagacgc
tggatcgaaa
ttcctgcatt
ctcgatgatc
atcgccaggc
gacgcatatg
gaagacatca
gaataccaga
ggggccctgg
gaagcaggtg
gaaggcgctg
g9gggtgctgg
aaaacacatg
tgttcgacgg
ggaacagtcg

cctcagctca

gggcagacgc
acgaatttgt
cggatctgac
acctggaccg
cagagctccg
ttgagatcat
tcccgaacct
accatggcgc
acccgacaat
accgggactc
gctataatat
aaggcatcac
ttaccgagat
caggcggcat
gtccggttac

gcgagcctgt

320

tcgcgeagag
gcccatcgga
ctatgacgtc
tctggaagtt
caggctggtg
cgtgacccgc
gtatctcatg
gccggecgtc
caagaacctt
tttcttecccc
cgtccttgtc
acgcaggaca
acccatccag
aatgccactc
acggatgatt

gacttacgcg

Met Leu Thr Phe Gln Lys val Leu Thr Gly phe GIn Thr Arg Ala Asp
1 5 10 15

Ala Arg Ala Glu Arg Thr Asp Ala Phe Ala Asp Gly Ile Ala Trp Ile
Seite 21

60
120
180
240
300
360
420
480
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720
780
840
900
960
966



Glu

Gln

Asn

65

Ser

Arg

Tyr

Gln

val

145

val

Ile

Gly

Ala

Leu

225

val

Ile

Thr

Gly

Asn

Gly

50

Gly

Cys

Arg

val

Ala

130

Trp

Thr

Lys

Asp

Thr

210

His

Leu

Pro

Ala

Asp

Glu

35

Phe

Arg

Ala

Leu

Glu

115

Glu

Ile

Arg

Asn

Arg

Glu

Thr

Glu

Ile

Gly

Gly

20

Phe

Leu

Ile

Lys

val

100

Ile

Asp

Leu

Thr

Leu

180

Asp

Gly

Pro

Ile

Gln

260

Gly

Thr

val

His

Phe

Met

85

Met

Ile

Ile

Pro

val

165

GlIn

Ser

Ala

Arg

Ala

245

Ala

Ile

val

Pro

ser

Arg

70

Arg

Glu

val

Ile

Leu

150

Arg

Trp

Phe

Gly

Leu

Met

Gly

Ile

Asp

55

Leu

Leu

Leu

Thr

Pro

135

Glu

Arg

Gly

Phe

Tyr

215

Gly

Ala

Tyr

Pro

Pro

Gly

40

Leu

Asp

Pro

val

Arg

Asn

TYyr

Thr

Asp

Pro

200

Asn

val

Arg

Glu

Leu

280

val

202663_ST25.txt
25

Lys Ala Arg Ile Pro
45

Thr

Asp

Leu

ser

105

Gly

Leu

Gln

Pro

Leu

185

Ile

Ile

Leu

Gly

Cys

265

val

Thr

Tyr

His

Pro

90

Arg

Leu

Tyr

Asn

Pro

170

val

Leu

val

Glu

Leu

250

Asp

Leu

AsSp

Leu

75

Ile

Ser

Lys

Leu

His

155

Gly

Arg

Pro

Leu

Gly

Lys

Glu

Leu

val

60

ASp

Ala

Gly

Phe

Met

140

Gly

Ala

Gly

Asp

val

220

Ile

Thr

Leu

Asp

Arg Met Ile
Seite 22

Pro

Arg

Arg

Leu

Leu

125

Ala

Ala

Leu

Leu

Gly

Arg

Thr

His

Phe

Gly

Trp

30

Ile

Ala

Leu

Pro

Arg

val

Pro

Asp

Met

190

Asp

Asn

Arg

val

Met

270

Asn

Glu

Leu

val

Glu

Glu

95

Asp

Gly

Pro

Ala

Pro

175

Glu

Gly

Gly

Arg

Thr

255

Cys

Ile

Ala

Asp

Trp

val

80

Leu

Ala

Ala

Tyr

val

160

Thr

Ala

Asn

Glu

Thr

240

Glu

Ser

val

Tyr



290

305

Pro

<210> 27

<211> 963
<212> DNA
<213>

<400> 27
atggaccaga

gtcgacccgc
tcgcaagcca
acggtgcatg
ggcggactgg
ctgcacaatt
cgcggegeat
ttcgecegtac
gccatcagcg
cattggctcg
ctcattctcg
aaggacggca
gtcttcgatc
gcgctcaagg
accgagatcg
atggcgctct
tga

S5 3%
<212> PRT
<213>
<400> 28

cgacggcaac
attcctaccc
aggtgtcggt
tctggaacgg
aaaagctgcg
gtgtcgccct
cgccgacctt
ccttecggctce
acaaggtgcg
atctggtgeg
acttcaacgg
aactgtcgac
tctgegecga
cggccgacga
acggcgeggce

actggcaaaa

295

acaggcttca
cgacggcatc
gctggactgg
ccgcttctte
catgaccatc
ttcgggccat
cagccgcgat
ggtcgccaat
catcccgecg
cggcctctac
caatgtcgcc
gccggecatc
agaaggtctt
ggtcttcatc
gatcgccgac

gcacgacgat

315

Mesorhizobium loti MAFF303099

aagccgetge
gccttecteg
ggcttcctgce
cgcctcgacc
cccttcgaca
cgcgecgect
ccgcgcecagg
gccgageagt
gcttcggtceg
gacgcctatg
gagggcccgg
ggcgtgetge
gccgecgecg
acctcgaccg

ggcaaggtcg
ccggectggt

Mesorhizobium loti MAFF303099

10

202663_ST25.txt
300

Trp Asp Leu His Asp Asp Pro Gln Leu Ser Glu Pro val Thr Tyr Ala
310

ccacagtcgg
acggccagta
attccgacgc
tgcatctcga
gggatggcgt
atgtcgaaat
cgatcaaccg
tgcagcgegg
atccgtcgat
acagcggtgce
gcttcaacgt
ccggcatcac
ccgccgatgt
ccggcggeat
ggccggttac

cgtctcaggt

320

cgaccgccac
tctgccgatg
cacctacgac
ccgettcette
ggccgagatc
gctgtgcacg
cttcatggcc
cctgcgegtc
caagaactac
ggagaccgcg
cttctgcgtc
gcgcegeaca
cagcgtcgcec
catgccggtg
cagccggcta

gaagtatccc

15

?et Asp GIn Thr Thr Ala Thr GIln Ala Ser Lys Pro Leu Pro Thr val
5

Gly Asp Arg His val Asp Pro His ger Tyr Pro Asp Gly gge Ala Phe
20

Leu Asp Gly Gln Tyr Leu Pro Met Ser GIn Ala Lys val Ser val Leu
Seite 23

60
120
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963



202663_ST25. txt
35 45

Asp Trp Gly Phe Leu His ggr Asp Ala Thr Tyr Asp Thr val His val
50 60

Trp Asn Gly Arg Phe Phe Arg Leu Asp Leu His Leu Asp Arg Phe Phe
65 70 75 80

Gly Gly Leu Glu Lys Leu Arg Met Thr Ile Pro Phe Asp Arg Asp Gly

val Ala Glu Ile Leu His Asn Cys val Ala Leu Ser Gly His Arg Ala
100 105 110

Ala Tyr val Glu Met Leu Cys Thr Arg Gly Ala Ser Pro Thr Phe Ser
115 120 125

Arg Asp Pro Arg Gln Ala Ile Asn Arg Phe Met Ala Phe Ala val Pro
130 135 140

Phe Gly Ser val Ala Asn Ala Glu Gln Leu Gln Arg Gly Leu Arg val
145 150 155 160

Ala Ile Ser Asp Lys val Arg Ile Pro Pro Ala Ser val Asp Pro Ser
165 170 175

Ile Lys Asn Tyr His Trp Leu Asp Leu val Arg Gly Leu Tyr Asp Ala
180 185 190

Tyr Asp Ser Gly Ala Glu Thr Ala Leu Ile Leu Asp Phe Asn Gly Asn
195 200 205

val Ala Glu Gly Pro Gly Phe Asn val Phe Cys val Lys Asp Gly Lys
210 215 220

Leu Ser Thr Pro Ala Ile Gly val Leu Pro Gly Ile Thr Arg Arg Thr
225 230 235 240

val Phe Asp Leu Cys Ala Glu Glu Gly Leu Ala Ala Ala Ala Ala Asp
245 250 255

val ser val Ala Ala Leu Lys Ala Ala Asp Glu val Phe Ile Thr Ser
260 265 270

Thr Ala Gly Gly Ile Met Pro val Thr Glu Ile Asp Gly Ala Ala Ile
275 280 285

Ala Asp Gly Lys val Gly Pro val Thr Ser Arg Leu Met Ala Leu Tyr
290 295 300

Trp GIn Lys His Asp Asp Pro Ala Trp Ser Ser Gln val Lys Tyr Pro
Seite 24



305

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

<400> 29
tcaaggatat

29
936
DNA

agtgatctcc
ggtgacgggc
ttcacttggt
gattgtttgg
tttcacggcg
aatggcggtt
gtgatagttc
ggctgcgtgt
gaaggcgatg
gcgtgtgcag
caaaatctca
tgcgaagaac
aacatcgtat
gctgatcgga
agaatgacga
<210>
<211>
<212>
<213>
<400>

30
311
PRT

30
Met Tyr Lys
1

Tyr Pro Pro
Glu Ala Lys
35
Thr Tyr Asp
50

Asp His Leu
65

310

obacter sp.

cggatcgctt
ttggttatcg
atgacgccgce
gccagatcat
cgtgttattc
aagacgttga
tcggectccect
tttacggttg
aagccacgtc
aagcggttga
atgaactcga
gtcatctcgg
cggtcaagat
gtcgcatctg
agatattggc

tcagacagcg

Roseobacter sp.

Leu Pro Ala
5

Gly Ile Ala

20

Ile Ser val

val Ala His

Asp Arg Phe
70

tccgaaaacg
ggccgaccaa
cagcggttga
ccgtcgegca
ccatcagcac
aaccgggccc
gcgcatacgc
gatcaacgga
tcatctgttc
cggcatcgcg
catacgcatc
cacgaccaaa
gatcatcaag
agtggaggaa
catccatgaa

caggcaattt

Leu Ser

Phe Met

Leu Asp

40

val
55

Trp

Phe Ala

Asp

Asp

25

Asn

Lys

Gly

202663_ST25. txt

315

atcatcttca
tccgettcca
ggtcacgaac
ggtgatctgt
cccaaacttg
ttccgctatg
cgcatacaaa
gctgggtgga
tgggtttgca
agggtcgegg
ctggagacct
cgggatcgac
cctgaaaaat
gccattatcc
ggcaatgccg

atacat

Arg His
10

Gly Gln
Gly Phe
Gly Ala

Met Glu
75

tgcatcctcc
attgaagttt
acttcatccg
aattcgtcac
ggcgaggaaa
tttccggtgg
cctttgacca
atgcggacaa
accgacccaa
ctaaacgtag
gatagagcaa
atgtgcaact
gctceccttcec

dadacaccgaaa

ggagggtacg

ser Asp Pro

Leu Pro

30

Tyr

His Ser

45

Leu

Phe Phe

60

Arg

Lys Leu His

Seite 25

320

aatacgcttc
catcgatctt
ccgccctcaa
aaagatcaaa
ttttgccgtt
cgtctaaaag
ggtccagcca
ggtcggtgac
atggaattgc
gagaagtgcc
cgcaattgtg
tttccatccc
acacatgcgc
tctttgectc

ttgccgggtc

Ala Thr

15

Ile Ser

Asp Ala

Leu Asp

Met Ser

80

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
936



202663_ST25.txt

Ile Pro Phe Gly Arg Ala Glu Met Thr Glu Ile Leu His Asn Cys val
85 90 95

Ala Leu Ser Gly Leu GIn Asp Ala Tyr val Glu Phe Ile Cys Thr Arg
100 105 110

Gly Thr ser Pro Thr Phe Ser Arg Asp Pro Arg Asp Ala val Asn Arg
115 120 125

Phe Ile Ala Phe Ala Ile Pro Phe Gly Ser val Ala Asn Pro Glu Gln
130 135 140

Met Arg Arg Gly Leu His Ala Ala val Thr Asp Leu val Arg Ile Pro
145 150 155 - 160

Pro Ser Ser val Asp Pro Thr val Lys Asn Tyr His Trp Leu Asp Leu
165 170 175

val Lys Gly Leu Tyr Ala Ala Tyr Ala GIn Gly Ala Glu Thr Ala Ile
180 185 190

Leu Leu Asp Ala Thr Gly Asn Ile Ala Glu Gly Pro Gly Phe Asn val
195 200 205

Phe Ala val Lys Asn Gly Lys Ile Ser Ser Pro Lys Phe Gly val Leu
210 215 220

Met Gly Ile Thr Arg Gin Thr Ile Phe Asp Leu Cys Asp Glu Leu GIn
225 230 235 240

ITe Thr Cys Ala Thr Asp Asp Leu Ala Pro Ser Glu Leu Arg Ala Ala
245 250 255

Asp Glu val pPhe val Thr Ser Thr Ala Gly Gly val Met Pro val Thr
260 265 270

Lys Ile gsp Glu Thr Ser Ile Gly Ser Gly Leu val Gly Pro Ile Thr
75 28

(=)
N
o)
Wi

Lys Glu Ile Thr Glu Ala Tyr Trp Arg Met His Glu Asp Asp Arg Phe
290 295 300

Arg Lys Ala Ile Arg Tyr Pro
305 310

<210> 31

<211> 945

<212> DNA

<213> Marinomonas sp.

<400> 31
ctatattttt gccgggggat aatgaatggg taggcaccaa tcagagtttt tgtgcttttc

Seite 26



ccaatatgca
atggtcgatt
agcattcctt
acaaagatca
aattatcttt
tgaatccaac
caaatcaagc
aatagagcta
aaagggaacg
cggcgaattc
cacgcaatta
tttctctaac
ccagacatgg
tagttttgct
attatgtggg
<210>
<211>
<212>
<213>
<400>

32
314
PRT
Mari

32

Met Ala Leu
1

Pro Lys Gly

Ala Leu

Lys
35

Tyr Asp val

50

Tyr Leu Glu

65

Pro Tyr Ser

Leu Ser Gly

Asn Ser Pro

gattttaaca
ttggtaatgg
aaatcggtag
aagacggttc
cccttaacac
aggatggcgg
caatggtaat
ataatggcat
gcgaaagcca
cctcttgtgce
tgcaaaattt
cctgagaaaa
acaacatcat
tttgacatat

tccttatatt
nomonas sp.
Leu

Gln Le
5

val Ala

20

Ty

Ser Ile Le

val His va

Ph
70

Arg Phe

Glu G1

Lys
85

His
100

Lys As

Asp Phe se

attggaagat
gcataatgcc
gcgttacctc
ggcgagttat
aaaaaacatt
tctcaccacc
ttttgacctt
gcagtccatt
taaaacgatt
atatcatttc
cagcgacctc
aacgttcaag
aggttgcgtc
ctaaatattg

cattggacaa

u Ser Asn

r Met Asp

u Asp

1 Trp
55

e Ser Gly

u val Ala
n Ala Tyr

r Arg Asp

202663_ST725. txt

aggtccggtt
acccgecgtt
agttgcacag
gcctggcaaa
aaagccaggg
tttttcatag
tgaatcaacc
tttcatttga
gattgagtct
gacataggcg
ttctttggag
gtacaaatcc
agaatgcaaa
accatccatg

ttgcagtaaa

Glu Tyr

10

Lys

Gly Gln

25

Tyr

Gly Phe Leu

Gly Ala phe

Leu Glu Lys

Ile
90

Glu Leu

val Glu

105

Met

Pro Arg Asp

gtgccacttc
gacgtaatga
cagcttatgt
accccttttt
ccttcggega
gcatcgtata
gagtttggcg
tcttgatttg
cttgggtccc
tttttatgac
taaggcattg
aacctgaaaa
aagccataat
taggcgacgc

gccat

Asp Pro His

Leu Met

30

Asp

ser
45

His Asp

Phe
60

Arg Leu

ITle His Met

His Asn Cys

Thr
110

Ile Cys

Ser Ile Asn

Seite 27

caatcacatt
atacttcgtc
gtaattcgtc
ctggtgttgt
tattaccctc
acccggttac
gaatacggac
cgaccgagcc
ggctgaaatc
ccgataaggc
tcatatgaat
atgcaccttg
caagaatgga

cttttggata

Asn
15

Tyr

ser Lys

Ala Thr

Asp Leu

Thr Met

80

val
95

Arg Gly

Arg Phe

120
180
240
300
360
420
480
540
600
660
720
780
840
900
945



115

Ala Phe

130

Met

Asn Gly

Ser val

Thr Gly Leu

ser
195

Leu Asp

val
210

Cys Lys

Gly Ile Thr

Ser Cys Cys

Glu val Phe

His
275

Ile Asp

Leu
290

Leu Lys

Leu Pro Ile

305

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

<400> 33
gtgctcgatc

33
939
DNA

attataccaa
gcgtgtcagg
gatcgatttg
gatatccacc

Caaatcatca

Ala val

Leu His

Pro Phe

Ala

120

Gly
135

Ile Ile

150

ser
165

Asp

Tyr
180

Asp
Glu Gly
Gly Lys

Arg Arg

Lys

Ala

Asn

Ile

Thr

val Lys

Glu

Tyr

Ala
200

Ile

Ile Thr

215

val pPhe

230

Thr
245

Ala

Ile Thr

260

Asn val

Ala

ser

His Tyr

Glu

Ser

Ile

Tyr

Pro

val Thr

Ala

Thr

Ser
280

Gly
Trp Glu

Pro

310

obium etl1i

gcggcgagga
tcgaagaggc
acacagtgtc
agcgatctgt
ggatagtcca

tgacccgegg

atccgceccttt
gaaggtacca
ggtgtgggat
ccagcgcectt
caaactcgtt

gcggcccccg

202663_ST25.txt

ser val Ala

Ile
155

Ser Ser

Asn Tyr His

170

Lys Gly Gly

Glu Gly Pro

Thr Pro Glu

Asp Leu Cys

235

Thr
250

Pro Asp

Gly Ile

Thr Thr

Lys His Lys

Lys Ile

cagaaaggct
cttttagact
ggcagctttt
cggatggata
gccgtgtgeg
atcggtagtc

125

Asn Gln
140

Asp

val Arg Ile

Trp Leu Asp

Ala
190

Glu Thr

Phe
205

Gly Asn

Lys Gly val

220

Asp Glu Leu

Leu Arg Asn

Ile
270

Met Pro

Pro Ile

285

Gly

Asn
300

Ser Asp

ccgcctatgt
ggggctttct
tccgtttgac
cagctcctgt
gtttccgtga
gggatcttcg

Seite 28

Gln Met

Pro Pro

160

Leu val

175

Leu
val Phe
Pro

Leu

Ile
240

His

Asp

Lys

Phe

Trp Cys

cgatggaaaa
gcgttcggac
tgaccacctg
tacaagaagc
tgcttacgtt

tttatgctcg

120
180
240
300
360



aacagcttcc
attggcatgg
ttggtgaagc
ggtgccgata
aacgttttcg
atgaccagga
accatttctt
gggattatcc
caaactcgcc
cctgtcgect
<210>
<211>
<212>
<213>

<400>

34
312
PRT
Rhiz

34

Met Leu Asp
1

val Asp Gly

Asp Gly

35

Trp

Trp Asp Gly

50

Arg Ser val

65

Asp Ile His

Asp Ala Tyr

Ser Arg

115

Pro Tyr Met

130

val His val

145

aggcattctg
cagtgcacgt
attaccattg
cggtggttct
cggtgatcga
ggacagttat
tggagcggct
cggtctcttc
gcattcaccg

acgcccaaada

obium etli

Arg

Lys Ile

20

Phe Leu

Ser Phe
Gln

Arg

Ile
85

Arg

val Gln

100

Leu Arg

Ile

Trp

ser Arg

Gly Glu
5

Ile
Arg
Phe
Leu
70
val
Ile

Leu

Ala

cgtgccgtac
cagccggegce
gctcgacttt
cactgatctc
cggagttctg
ggaactgtgc
tctaatcgcec
ggtgaacgga
gtcatactgg

agctctcttg

Glu Ser

Pro Ile

ser Asp

40

Arg Leu

55

Arg Met

His Lys
Ile Met

Ser
120

Cys

Asn Pro

135

val Arg

Ala

Glu

25

Ala

Thr

Asp

Leu

Thr

105

Asn

Glu

Ile

202663_ST25. txt

atgtggatcg
gtccgaatcc
gagatgggct
gatggcaata
aggacccctt
aacgagctga
tcggaaatct
accggaatcg
gataagcgaa

gagccctag

Phe Gln

10

Glu Ala

Cys Gln
His

Asp

Ala
75

Thr

val Ala

90

Arg Gly

Ser Phe
Lys Gln

Pro
155

Pro

cgaaccccga
cacctcagtc
tgttcgaagc
tcacagaggg
ctttcggcat
atctcgatgt
tccttacgac

gtttcggatc

gcagcggatg

Lys Gly Ser

val Pro

30

Lys

Thr val

45

Asp

Leu
60

Asp Arg

Pro val Thr

val Cys Gly

Pro
110

Arg Pro

Ala Phe

125

Gln

Glu Ile

140

Gly

GIn Ser val

Seite 29

aaagcaggaa
cgtagatccg
ttacgagaac
gcccggettce
gctggatgga
cacgcaagag
gaccgcaggc
agtgggtgaa
gtatggcgag

Ala
15

Tyr
Leu Leu
Ser val
Phe Glu

ser
80

Arg

Phe
95

Arg

Ile Gly

Cys val

Met Ala

Asp Pro

160

420
480
540
600
660
720
780
840
900
939



Leu val Lys

Ala Tyr Glu

Thr
195

Asn Ile

val Leu

210

Arg

Thr val

225

Met

Thr Ile Ser

Thr Thr Ala

Phe
275

Ile Gly

Tyr Trp

290

Asp

Ala Gln

305

Lys

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

<400> 35
atgccagcac

35
906
DNA

ggtgaagcaa
gtggtgacgg
cgcagctgcec
ttgtcgcaat
c€ggggccagce
tttgcggtgc
atgatcagcg
cactggaacg
gtgctggtcg

agccacggcg

His Tyr

165

Asn
180

Gly
Glu Gly
Thr

Pro

Glu Leu

His

Ala

Pro

Ser

Cys

Trp Leu

Thr

Asp

Phe
200

Gly

Phe
215

Gly

Asn Glu

230

Glu
245

Leu

Gly

Ser

Lys

Arg

Ala Leu

Arg

Ile

val

ser

Leu

Leu Leu

Ile

Pro

Glu
280

Gly

ser
295

Gly

Glu Pro

310

ccgatctttc
gcattccgat
tgtgggatgg
aacgctggcg
gcgtgcgect
cgccttgggg
cctatgtctg
acgtgcaacg
acttgacgat
actcagtcgg

cgcttgtgac

Rhodoferax ferrireducens

caaaggcgtc
aactgactgg
ttcctttttt
gcttgacccg
gagcgggctt
atcgcgcgac
gcttgccaat
tattcctgcg
gggactgctg
gaacgtggtc

gcccagcgag

202663_ST25. txt

Asp Phe Glu
170

val val Leu

185

Asn val Phe

Met Leu Asp

Leu
235

Leu Asn

Ala
250

Ile ser

val
265

ser Ser

Gln Thr Arg

Trp Tyr Gly

gcctttgtac
ggtttcctge
cgcctggacg
gggctgacgc
cgcgectett
ccacgcctgg
gcccageage
acctccgtgg
ggggcgetgg

gagggacccg
ggcatgcttg

Met Gly Leu

Thr Leu

190

Asp

val
205

Ala Ile

Gly Met Thr

Asp val Thr

Glu Ile Phe

val Asn Gly

Ile His

285

Arg

Glu val

300

Pro

gtgggcagta
gctctgacgce
cccatctgga
ccgggcaaat
atgtcgagat
ccgtcaatca
gtgaagcggg
acccttecggc

acgccggggc
ggttcaacgt

aaggggtgtc

Seite 30

Phe Glu

175

Asp Gly

Asp Gly
Arg Arg

Glu
240

GIn

Leu Thr

255

Thr Gly

Arg Ser

Ala Tyr

cgtccccatt
cacctatgac
gcgcttcatg
caccggcegtg
gatctgcacc
gttctatgcc
actgcacctg
caagaactac
cgacagtgtt
gttttgtgtc

gcgtcgcacc

60
120
180
240
300
360
420
480
540
600
660



202663_ST25. txt
gtcatcgaga tggcgcgcgc tctggggctg gagacacaac tgcgtgcctt gcccgecgat
gagttgcgtg gagccgagga ggtgttcatc tccacctcgg gcggtggtgt actgeccgtg
agccgggtgg acaaacgtcc ggttggtgat ggccgtccgg ggccgatcac gcagegectg

gtacagacct actgggcctg gcatgccgat ccggtgtaca gccagccgat agattattcg

ctttga
<210> 36

<211> 301

<212> PRT

<213> Rhodoferax ferrireducens
<400> 36

Met Pro Ala Pro Asp Leu Ser Lys Gly val Ala phe val Arg Gly GlIn
1 5 10 15

Tyr val Pro Ile Gly Glu Ala Ser Ile Pro Ile Thr Asp Trp Gly Phe
20 25 30

Leu Arg ggr Asp Ala Thr Tyr ﬁgp val val Thr val I;p Asp Gly Ser

Phe Phe Arg Leu Asp Ala His Leu Glu Arg Phe Met Arg Ser Cys Gln
50 55 60

Arg Trp Arg Leu Asp Pro Gly Leu Thr Pro Gly GIn Ile Thr Gly val
65 70 75 80

Leu Ser GIn Cys val Arg Leu Ser Gly Leu Arg Ala Ser Tyr val Glu
85 90 95

Met Ile Cys Thr Arg Gly Gln Pro Pro Trp Gly Ser Arg Asp Pro Arg
100 105 110

Leu Ala val Asn GIn Phe Tyr Ala Phe Ala val Pro Tyr val Trp Leu
115 120 125

Ala Asn Ala GIn GIn Arg Glu Ala Gly Leu His Leu Met Ile Ser Asp
130 135 140

val GIn Arg Ile Pro Ala Thr Ser val Asp Pro Ser Ala Lys Asn Tyr
145 150 155 160

His Trp Asn Asp Leu Thr Met Gly Leu Leu Gly Ala Leu Asp Ala Gly
165 170 175

Ala Asp Ser val val Leu val Asp Ser val Gly Asn val val Glu Gly
180 185 190

Pro Gly Phe Asn val Phe Cys val Ser His Gly Ala Leu val Thr Pro
Seite 31

720
780
840
900
906



195

Glu
210

Ser Gly

Ala Ala

225

Arg

Glu Leu Arg

val Leu Pro

Gly Pro

275

Pro

Ala Asp Pro

290

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

<400> 37
tcaataggcg

37
900
DNA

caggtccagc
caccgggatc
gtccaggggc
cgtgcggegg
cagggcgaag
gaccgtctca
gtagtttttc
ccagacggag
ccaggcgtag
cccecegegeg
ggtcagggcec

ggaggccatg
caccacgtca
ctctgcgatg
<210>
<211>

<212>
<213>

38
299
PRT
Jann

Met Leu

Leu Gly

Glu

Leu

200

Gly val

Glu Thr

230

Ala
245

Gly

val Ser

260

Ile Thr

val Tyr

aschia sp.

atgtcggttc
gccacgggec
acgccgeegce
agcgggcgtg
gtgatgccat
gcgttgaagc
aaccccttgt
acggtgggat
gttccacgct
aagtggttgg
gcgaccatgg
gttttcacgc
aaccgegceca
taggcgatgt
gggatgatgc

aschia sp.

Glu

Arg

Gln

ser

Glu val

val

Asp

Leu
280

Arg

Gln
295

Pro

ggtgctcggce
ctgccgeatc
ccgaggacga
tttcgaccgt
gcaacacacc
ccggecctte
ctttcgectc
caacgctgtc
cggcgatttc
cacaatcgcg
cgacatagct
cgtcccecgtce
cgtaatcatc
cggaatgggt

ggctccccat

202663_ST25.txt

ser Arg Arg

Gln Leu Arg

Ile
250

Phe ser

Arg Pro

GIin Thr

Ile Asp Tyr

ccgcgtgatc
gttggagaag
caggaagacc
caggcccgcec
gtggtccgac
ggtcacatgg
gaacaacccg
ggcggggatg
gggtttcacg
cgggtcccgce
gtcgcgcaat
gcgcccgata
cagccggaag
caggccccaa

ccaggccgceg

205

Thr val Ile

220

Ala Leu Pro

Thr Ser Gly

val Gly

270

Tyr Trp Ala

Ser Leu

300

cagtcgaaat
acgcggttat
tcatcggect
tctgcggeca
gtcacgatcc
ccecgegtggt
ccggtgaaat
cggcgggtgc
atgtgcacgt
gatccgggca
ccgcttgegg
tccatccgca
aagccgcccc
tcggtgacgg
ccgttggata

Seite 32

Glu Met

Ala

Gly

Gly

Trp

accgccgecg
cgacccgege
ccaggaattc
tttccagcac
ggtcaccgaa
ccagcagcaa
cgccccaatg
gtttggcgat
acggcacgca
ccgggttgeg
ccaccatccg
gcgecgecgac
gccagaccgg
ggatcgcggc

aatcattcat

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900



<400>

38

Met Asn Asp Leu

1

Pro

ser

Arg

Arg

65

Arg

Ala

Cys

Lys

Thr

145

His

Phe

Pro

Asp

Ala

225

Glu

val

Ile

Asp

Leu

50

Met

Met

Ala

Ala

Pro

130

Arg

Trp

Glu

Gly

His

210

Ala

Phe

Ile

Ala

Ile

35

Asp

Asp

val

Arg

Asn

115

Glu

Arg

Gly

Thr

Phe

195

Gly

Glu

Leu

Pro

Glu

20

Ala

Asp

Ile

Ala

Ile

Ile

Asp

val

180

Asn

val

Ala

Glu

val

ser

Ala

Tyr

Tyr

Gly

Ala

85

Arg

Phe

Ala

Pro

Phe

165

Leu

Ala

Leu

Gly

Ala

245

Ala

Asn
Ala
Asp
val
Arg
70

sSer
Asn
Tyr
Glu
Ala
150
Thr
Leu
Phe
His
Leu
230

Asp

Arg

Gly

Ile

val

Ala

55

Asp

Gly

Pro

Ala

Arg

Asp

Gly

Leu

Ala

Gly

Thr

Glu

val

Ala

Pro

val

40

Arg

Gly

Leu

val

Trp

Gly

Ser

Gly

Asp

Leu

200

Ile

val

val

Asp

202663_ST25.txt

Ala Trp Met Gly Ser
10

val

25

Pro

Phe

Asp

Arg

Pro

105

cys

Thr

val

Leu

His

185

Phe

Thr

Glu

Phe

Asn

Thr

val

Met

Gly

Asp

90

Gly

val

Ser

Asp

Phe

170

Ala

Gly

Arg

Thr

Leu
250

Asp

Trp

Ala

val

75

ser

Ser

Pro

val

Pro

155

Glu

Gly

Asp

Arg

Arg

235

Ser

Trp

Arg

Ser

60

Lys

Tyr

Arg

Tyr

Trp

140

Thr

Ala

His

Arg

Thr

220

Pro

ser

Arg val Phe
Seite 33

Gly

Gly

45

val

Thr

val

Asp

val

125

Ile

val

Lys

val

Ile

205

val

Leu

sSer

ser

Arg

Leu

30

Gly

Gly

Ala

Ala

Pro

110

His

Ala

Lys

Asp

Thr

190

val

Leu

Pro

Gly

Asn

Ile
15

Thr
Phe
Ala
Leu
Met
95

Arg
Ile

Lys

Asn

Thr
Glu
Leu
Gly
2

Asp

Ile

His

Phe

Leu

Thr

80

val

Asp

val

Arg

Tyr

160

Gly

Gly

ser

Met



Ala Gly Pro val Ala Leu Asp Leu Arg Arg Arg Tyr
275 280

Thr Arg Ala Glu His Arg
290

<210> 39

<211> 936
<212> DNA
<213>

<400> 39
ctaatcccga

cttgtgaagt
ccgggtgacc
gaactcacta
cagcaccgtc
gccctttaca
caagatgaca
ccagtggtag
ggcgatatga
cacgcaccat
gttcacaccc
gagcgattga
gtccatcgag
gaccgggacc
tgcggcectcg
tgagatggta
<210>
<211>
<212>
<213>
<400>

40
311
PRT

40

260

taagaaatct
gctgtcgtaa
ggtgcaacgc
agcgccaagg
tgacggctga
gcaaacacat
gtctccgegce
tttttgacct
acatgggcgc
gcaaagaatt
cgggaagtga
agggcgtctt
cggcggaaac
acatcatagg
gaaatcggca

acgcgaacat

295

Labrenzia alexandrii

ccgtcecggtt
tcggacccgg
cgccaccgga
cccgtatctc
tgccttccaa
tgaagcccgg
cgtggtcctt
tcggattgac
ctctttccgce
ggttcttgca
ccattgccac
ccatctcctc
gggccagata
taatgtccga
tgagcctgec

cgacggtgga

Labrenzia alexandrii

Thr Asp Ile Ala Tyr

atccggacgg
cgcatcattt
cgtggtgatg
gatctcaagc
aacaccgctt
ccctteggtc
ggcctcaaac
actgccgggc
gatctccggc
gtcccgggga
gtaggccttt
atcgctcaac
atggggcaaa
atggatcagc
gcccatccac

ggacat

get Ser Ser Thr val Asp val Arg val Thr Ile
5 10

Gly Ala Ala ggp Met Gly Gly Arg Egu Met Pro

Leu Pro §?1 Thr Asp Trp Gly Lgu Ile His Ser
4

202663_ST25.txt

265 270

gcggcccatt
gaaaagatcc
aaaacttcgt
ccctgttctg
tcagccgtca
acgttgccat
agacccttgg
gaaatccggt
cggatgacgt
tcgcgcgaac
cgcagccccg
ccagggtcca
cgaaagaatg
ccccaatctg

gcggcaccgt

Phe Asp Trp Ile
285

caaaataggc
ggtcatccac
cgctctcaaa
ccgcgatatc
ccagcgttcg
catcatcgag
tgaaatcacc
gcacggtctt
gaacataggg
ccggcacctg
tcgecgecac
accgcagttc
caccatccaa
taacaggcaa

tggacaaatc

Ser Asp Leu Ser Asn
15

Ile Ser Glu Ala Ala

Asp Ile Thr Tyr Asp
45

Seite 34

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
936



val

Ala

65

ser

Gly

Gln

Ala

Arg

Gly

Lys

Leu

Ala

Gly

Glu

Glu

val

Ala

Thr
305

val
50

Arg
Asp

Leu

val

ser

Gly

Asp

val

210

Ile

Ile

val

Asp

Leu

290

Glu

Pro

Phe

Glu

Arg

Pro

115

Cys

Ala

val

Leu

195

Lys

Ser

Glu

Phe

Ile

val

Arg

Glu

Lys

100

Gly

val

His

Asn

Phe

180

Asp

Gly

Arg

Ile

Ile

260

Arg

Lys

ser

Leu

Arg

Met

85

Ala

Ser

Pro

val

Pro

165

Glu

Gly

Arg

Gln

Arg

Thr

Ile

Ala

Tyr

Asp

Ser

70

Glu

Tyr

Arg

Tyr

His

150

Lys

Ala

Asn

Thr

Thr

230

Ala

Thr

Phe

Tyr

Gly

55

Met

Asp

val

Asp

val

135

Ile

val

Lys

val

Leu

215

val

Leu

Ser

Ser

Phe

295

Asp

Ala

Asp

Ala

Ala

Pro

120

His

Ala

Lys

Asp

Thr

200

val

Leu

Ala

Gly

Asn

280

Glu

202663_ST25. txt

Phe Phe Arg Leu Pro
60

Glu

Leu

Met

105

Arg

val

Lys

Asn

His

185

Glu

Thr

Asp

Leu

Gly

Asp

Trp

Leu

GlIn

90

val

Asp

Ile

Thr

Tyr

170

Gly

Gly

Ala

Ile

Ser

250

Gly

Ala

Ala

Arg

75

Ser

Thr

cys

Arg

val

155

His

Ala

Pro

Glu

Ala

235

Glu

val

Pro

Ala

Leu

Leu

Ser

Lys

Pro

140

His

Trp

Glu

Gly

Ser

220

Ala

Phe

Ala

Gly

Seite 35

Asp

val

Arg

Asn

125

Glu

Arg

Gly

Thr

Phe

205

Gly

Glu

Phe

Pro

Pro

285

Pro

His

Pro

Ala

Ile

Ile

Asp

val

190

Asn

val

Gln

Glu

val

270

Ile

Asp

Tyr

Gly

Ala

95

val

Phe

Ala

Ser

Phe

175

Ile

val

Leu

Gly

ser

255

Thr

Thr

Asn

Leu

Leu

80

Thr

Asn

Phe

Glu

Pro

160

Thr

Leu

Phe

Glu

Leu

240

Asp

Arg

Thr

Arg



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

<400> 41
ttatgccggg

41
981

ctcccagtag
cggctgatcg
ttcgtcagcc
ctcggcggceg
cgtatagagc
gtcgctttcg
gagcttcatg
gcggttgtac
ctggaagaag
gcgatcgacg
ggcgttgegce
aaggaagaac
gttgccccgce
gacgagcggg
atcttcgtag
ctggacttga
<210>
<211>
<212>
<213>
<400>

42
326
PRT
Burk

42

Met Ala Ile

1

Ala Arg Ala

Asp Gly Asn
35

Ala Gly phe
50

Arg Gly Asn
65

accgacgaga
aggttgtgaa
tcgattgcgce
tcgcgeagcet
atatcgaaga
tcceegttcet
tcgacgagaa
tccatccagt
agcttgctga
aacggcacgg
ctcagcgggc
acgaggttgt
ttcgecgacg
gagacggtga
acggtcgctt
cggggttcat

atgattgcca

holderia

Ile GIn va
5

Pro His GI

20

Tyr val Pr

Leu His Al

Phe Phe Ar

70

DNA
Burkholderia sp.

agtattcagc
tcttctcgga
tgacgggcat
gggtcgcggt
cgctctggeg
tggcgaaaaa
ccgcccagtce
ggaagttctt
tcagcaggtt
caaacgcgaa
cgcgggtgac
ggagaatctc
actcttccat
cgacatcgta
cggtgatggg
gcggagcgeg
t

1 Gln G1n

u Pro

Arg

Thr
40

o Ile

a Asp Ala

55

g Leu Asp

202663_ST25. txt

cggctgcgeg
gatcgggcecg
gatcccgect
gtacttgccg
cgtgatgccc
cacgttcgca
cttctcctge
ggccgtggga
cgagcctcgce
catcgcgttc
gcaccaccag
cttgacctgg
gcgcgtgagg
ggccgegtcg
gacgtagttg

agcatgcagc

ITe Met His

10

Tyr Glu Asp
25

Glu Ala Thr
Ala Tyr Asp

Asp His Leu
75

tgccatcctg
gggccgttgc
gccgacgacg
atgttcacct
agcaggcagc
ccggctgcett
gtcatggctt
tcgaccgcect
gtgcggacct
ttcatggcgc
acgtacgcgt
tcgcgattga
tgatcgtcga
gcatgcagga
ccgtcacaga

gggttctcgt

Glu Asn Pro
Gly Ser Ala
30

val Pro Leu
45

val val Thr
60

Thr Arg Met

Seite 36

cccagegett
ggttgccgag
aggtgaatgc
tgatgccgag
cttcggcggg
cggtgaggtt
cgaacagcgc
tcgcggaaat
cgtcgtcagce
cgcggtcgeg
ccttcaggec
acggattctc
gccggaagaa
atcctgcgtc
aggcgctgec
gcatgatctg

Leu His

15

Phe Cys

val Asp
val

ser

Glu
80

Glu

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
981



202663_ST25.txt

ser Ser Ala Lys Phe Phe Leu Glu Asn 350 Phe Asn Arg Asp S;n val
85

Lys Glu Ile Leu His Asn Leu Vval Arg Asn Ala Gly Leu Lys Asp Ala
100 105 110

Tyr val Trp Trp Cys val Thr Arg Gly Pro Leu Ser val Asp Arg Arg
115 120 125

Asp Arg Gly Ala Met Lys Asn Ala Met Phe Ala Phe Ala val Pro Phe
130 135 140

Phe Phe GIn Ala Asp Asp Glu val Arg Thr Arg Gly Ser Asn Leu Leu
145 150 155 160

Ile Ser Lys Leu Tyr Asn Arg Ile Ser Ala Lys Ala val Asp Pro Thr
165 170 175

Ala Lys Asn Phe His Trp Met Asp Met Lys Leu Ala Leu Phe Glu Ala
180 185 190

Met Thr GIn Glu Lys Asp Trp Ala val Leu val Asp Glu Ser Asp Asn
195 200 205

Leu Thr Glu Ala Ala Gly Ala Asn val Phe Phe Ala Lys Asn Gly Glu
210 215 220

Leu Tyr Thr Pro Ala Glu Gly Cys Leu Leu Gly Ile Thr Arg Gln Ser
225 230 235 240

val Phe Asp Ile Ala Ala Glu Leu Gly Ile Lys val Asn Ile Gly Lys
245 250 255

Tyr Thr Ala Thr Gln Leu Arg Glu Ala Asp Glu Ala Phe Thr Ser Ser
260 265 270

ser Ala Gly Gly ITe Met Pro val Ser Ala Ile Asp Asp Gln Pro Leu
275 280 285

Gly Asn Arg Asn Gly Pro Gly Pro Ile Ser Glu Lys Ile His Asn Leu
290 295 300

Tyr Trp Glu Lys Arg Trp Ala Gly Trp His Ala GIn Pro Ala Glu Tyr

305 310 315 320
Phe ser Ser val Pro Ala
325
<210> 43
<211> 954
<212> DNA

Seite 37



<213>

<400> 43
tcagccgtcc

cgcgtcgaac
cagccgcegtg
gcgcaactgt
ctcgaacacc
gccgtegege
cttcagcagg
cagccagtga
gtcgatcacg
cggcaccgcg
cgacacgccg
gcattcgacg
cgcaagcgag
aacatgcacg
gcgcgegtceg
gggcgcttcg

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

<400>

44
317
PRT
Burk

44
Met Pro Arg
1

Ala

Ala Pro

Ala
35

Pro Ile

Ser Asp val

50

Arg Leu

65

Asp

Arg Leu Asn

Glu Cys val

gcgtagtcga
agccggegeg
accggcatga
gcatcgtcga
gtctgccgeg
acgacgaaca
accgactccg
tagttcttga
tggaggtgca
aacgcgatga
cgcgtacaca
aggatgtcgc
cgcctgaatc
gtgtcgtacg
gcgatcggaa

acggatggaa

holderia

Thr
5

Glu

Phe
20

Pro
Asp Ala
Thr Tyr
His

Lys

Pro
85

val

Arg Arg

Arg

Gln

Arg

Asp

Ile

70

Leu

Ser

Burkholderia cenocepacia

ccgccaggcet
tcatcggccc
tgccgeeggce
tgcgcgceagce
tgatgccatg
cgttgaaccc
cgccecgegtce
tctgcggatc
gcccttegeg
actggttcac
gcatctcgac
gcagcgcatc
gctcgatatg
tgacgtcgga
tgaagcggcc

tgccatgatg

cenocepacia

Ser Ala

Gly Ala

val ser

40

Thr val

55

Glu Arg

Thr

Asp

Gly Leu

202663_ST25.txt

ccacgccgga
cggacggccg
cgtcgacgtg
ctgggcgteg
cagcacgccg
gggcccttcg
atagcccttc
gaccgattcg
caactgccgc
cgcatcgegce
gtaggcgtgg
gtcggtcaac
cttgtcgagg
gtgcagaaag
gttcatgtag

ggccgaacgt

His
10

His Gly

Ala
25

Tyr Met

val Leu Asp

His val Trp

Phe Arg Arg

75

Ala
90

Asp Leu

Arg His Ala

tcgcegtgcet
tcgccgateg
atgaacactt
atgcccatcg
cgctcgggeg
gcgatgctgce
agcagcccgg
ggcggaatgc
tcgttcgega
gggtcgeggc
cgcagccccg
ggcacgttca
cggaagaagc
ccccagtcga
gcggegecct

gtctcccgeg

Ile Pro Ser

Asn Gly Arg

30

Gly Phe

45

Trp

Asn
60

Gly Arg

Ser Leu Ala

Arg Asp Ile

Tyr val Glu

Seite 38

tcgcccagta
tcgcgtegtt
cgtccgegtc
ccgtcgcecag
tccgcagecg
cgtccgtgea
cgacgaggtc
gccgcacgtc
ccgatccgta
tgaaggtcgg
agcggcgceac
gccgcaaccg
ggccgttcca
gcaccgatac
gcggaaacgc

gcac

val Glu

15

Phe Ile

Leu His
Phe

Phe

Leu
80

Arg

Leu val

95

Met Leu

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
954



cys

val

Glu

145

Arg

Trp

Glu

Gly

Arg

225

Thr

Leu

Met

Gly

Asp
305

Thr

Asn

130

Arg

Arg

Leu

Ser

Phe

210

Gly

Ala

Arg

Pro

Pro

290

Pro

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

<400>
ttaatattca actggatcac gatgtttacc ttcattgtgc

GlIn

Ile

Asp

val

195

Asn

val

Met

ASp

val

275

Met

Ala

45
864
DNA

alpha proteobacterium

45

100

Gly

Phe

Leu

Pro

Leu

180

Leu

val

Leu

Gly

Ala

260

Thr

Thr

Trp

val

Ile

Arg

Pro

165

val

Leu

Phe

Ile

245

Asp

Arg

Arg

Ser

Ser

Ala

Glu

150

Glu

Ala

Lys

val

Gly

Asp

Glu

Leu

Arg

Leu
310

Pro

Phe

135

Gly

Ser

Gly

Cys

val

215

Ile

Ala

val

Asn

Leu

295

Ala

Thr

120

Ala

Leu

val

Leu

Thr

200

Arg

Thr

Gln

Phe

280

Phe

val

202663_5ST25. txt

105

110

Phe Ser Arg Asp Pro Arg Asp Ala

val

His

Asp

Leu

185

Asp

Asp

Arg

Ala

Ile

265

Ala

Asp

Asp

Pro

Leu

Pro

170

Lys

Gly

Gly

Gln

Ala

250

Thr

Thr

Ala

Tyr

Tyr

Gly

Ser

Arg

Thr

235

Arg

Ser

Ile

Tyr

Ala
315

tatacgtttc gacaaaggcc cgatattgcc ggaagcaatt

aacaggcatc acgcccccgg cagtcgaggt tatgaagacc

gtcgacagta atgtcttgcg catgacatct aacttccaat
Seite 39

125

Gly Ser val Ala Asn

val Ile Asp Asp val
160

Ile LYS Asn Tyr His
175

Tyr Asp Ala Gly Ala
190

Ile Ala Glu Gly Pro
205

Leu Arg Thr Pro Glu
220

val Phe Glu Leu Ala
240

Ile Asp Asp Ala GIn
255

Thr Ala Gly Gly Ile

Gly Asp Gly Arg Pro
285

Trp Ala Lys His Gly

Asp Gly

agctgccaat aggcatgcat
ggtcgttcgt caattcttgt
tcgtcagcgg ttttaagcett

tcttcgcaaa tgtcaaaaat

60
120
180
240



ggtttgccgce
gatcgagaaa
ggctgtgtct
gtaattcttg
cagatgcaaa
agctatgaag
tgtgcagatg
aatttctatg
ggaaaatcga

gtcataagtc

gataggtagg

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

<400>

46
287
PRT

46

Met Asp Gly GIn Tyr Leu Pro
1 5

Asp Tyr Gly

Trp Gly Gly

35

Arg Gly

50

Met

Ile Ile Glu

65

Ala Tyr val

Arg Asp Pro

Phe Gly Ser

115

Ile
130

Ala Thr

val Lys Asn

gtaattccca
atattgaatc
gctccacgtt
acggtaggat
ccacactcca
cggttttctg
aactcaacat
atttgcgctt
tctaaatgat
gcgtctgaat

tactgcccat

Phe
20

Leu
Ala phe
Asp Ala
Ile

Leu

Phe
85

Glu

Asp

Ala

val

Asp

Tyr His

His

Phe

Leu

His

70

Ile

Ala

ser

val

Trp

acaagacact
ctggcccttc
cgtaggcagc
caacagagct
actgttcttt
catctcttgg
atgcattttt
tggtgtaagg
cacctaactt
gaagaaaccc

ccat

alpha proteobacterium

Ile
Ser

Asp

lL.eu
40

Lys

His
55

Met
Asn Cys
Cys Thr
Glu

Asn

Glu
120

Lys

Ile

Asp

202663_ST25. txt

tacgtcgggc
ggacacgttg
ataaagccct
tggtggaatg
gctggccact
atctcgactg
gagcttggac
aattgacata
gaaaaatgct

ataatccaaa

Glu Ala

10

His

Ala Thr

25

Tyr

Gly Asp His

Ser Ile Pro

val Ala tLeu

75

Gly Thr

Arg
90

Phe Ile

Leu Glu

Pro Pro Ser

Met val Lys

gttgaaacca
ccattaaggt
ttgaccatat
cgaacgacat
gaaccgaacg
aagttgggtg
aacgccacgc
tgcaaagcgt
ccgccccata

acggacaatt

Lys Leu Ser

Ala
30

Asp val

Leu Asp

45

Arg

Tyr Thr

60

Lys

Ser Lys Leu

Ser Pro Asn

Ala
110

Ala phe

Cys Gly Leu

Ser val

140

Asp

Gly Leu Tyr

Seite 40

caccattggt
caatcagagt
ccaaccaatg
ccgtgatcgce
gaatggcaaa
acgttcctct
aattatgaag
ccattccacg
catgggcaac

tcgcctcatg

val
15

Leu
His val
Phe ser
Gln

Ala

Asn
80

Lys

Phe
95

ser
Ile Pro
His Leu
Thr

Pro

Ala Ala

300
360
420
480
540
600
660
720
780
840
864



145

Tyr Glu Arg

val ser Glu

Thr
195

val ser

Phe
210

Ile Asp

ITe Thr val

225

Thr Ala Gly

Ala Ser Gly

Trp Gln Leu

275

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

<400> 47
atgagtgacg

47
882
DNA

gtatccccgg
tggaagggca
gccgcgcegac
acgcgtcgca
aaaggggtgg
tatatcttcc
acgcggggtt
tcacagctga
cattccggtc
ttgtacaccc
gcgaccgagce
gccgatgagg
ggtcgaacga

150

Ala

Gly
165

Gly Pro
Pro Asp
Ile

cys

Asp Lys

Asp

Gly

val

Glu

Leu

Thr Ala

Phe

Asn

val
200

ser

Glu
215

Leu

Lys Thr

230

val
245

Gly

Asn Ile

260

His Asn

agcccattat
tggatcaggg
acatcttcaa
tcaatcacga
atggactcga
ttgctgatcc
tcgcggatga
tccctgetga
ttcggcttga
acgtgtccga
cttcagcagg
tggacatccc
tcttcacctg

ttcgcggeac

Met

Gly

Glu

Pro val

Pro Leu

Gly Lys

280

gamma proteobacterium

ctatatcaac
attcctgctc
gctcgacgcec
catgagtcga
cgatgcctcg
ccgggatttt
ggagaaacgc
caccctggac
ggccctggag
gtcagcagcg
aattctgcgce
ctggaaagag
cagcacagcg

aacccccggce

202663_ST25.txt

155

Thr Leu Ile

170

Ile pPhe

185

Ser

Leu Leu Gly

Glu val Arg

Glu
235

Ala Asp

Thr Arg Ile

ser
265

Lys Arg

His Arg Asp

ggtgactatc
ggtgatggcg
catctcgatc
gacgcgtgga
attcgcttta
aaaccgacgt
cgcaatggta
cctcgttaca
gcgggttatg
agcaacctgt
ggcattacac
cgacagctca
ggtggcgcge
ccgattaccc

ASp Leu Asn

Ile Thr Asn

190

Thr
205

Ile Arg

Cys His Ala

val Phe Ile

Asp Glu Arg

His
270

Ile Met

val Glu

285

Pro

ttccactgtc
tattcgatgt
ggttctttga
aggaagcgat
tcgtgacccg
gcatcgtctg
ttcgcctgat
aatgcctcga
acgatgcgct
ttatcgtcaa
gggacaccat
gtgcgttcga
ttccggtcag

aggcaatcga

Seite 41

160

Asn

Gly val

Gln Thr

GIn Asp

Thr Ser

240

Pro Ile

255

Ala Tyr

Tyr

tcaggcgcegg
ggtctccgec
ctcgattcag
catcgaaacc
cggcgagccc
ggtggcgcect
gattagcgcg
ccgcctgeat
ttggctcgat
gaatggtgtg
tctcgagcetc
tgtctatatc
ggaggtcgca
caacgcgtat

60
120
180
240
300
360
420
480
540
600
660
720
780
840



202663_ST25.txt

tgggcgatgc gtgaaacaga ccggtacgcg acgccgcttt aa 882

<210> 48

<211> 293

<212> PRT )
<213> gamma proteobacterium

<400> 48
Met Ser Asp Glu Pro Ile Ile Tyr Ile ign Gly Asp Tyr Leu Pro Leu
1 5 15

ser Gln Ala Arg val Ser Pro val Asp GIn Gly Phe Leu Leu Gly Asp
20 25 30

Gly val phe Asp val val Ser ﬁga Trp Lys Gly Asn Ile Phe Lys Leu
35 45

Asp Ala His Leu Asp Arg Phe Phe Asp Ser Ile Gln Ala Ala Arg Leu
50 55 60

Asn His Asp Met Ser Arg Asp Ala Trp Lys Glu Ala Ile Ile Glu Thr
65 70 75 80

Thr Arg Arg Asn g;y Leu Asp Asp Ala ggr ITe Arg Phe Ile ;?1 Thr

Arg Gly Glu Pro Lys Gly val val Ala Asp Pro Arg Asp Phe Lys Pro
100 105 110

Thr Cys Ile val Trp val Ala Pro Tyr Ile Phe Leu Ala Asp Glu Glu
115 120 125

Lys Arg Arg Asn Gly Ile Arg Leu Met Ile Ser Ala Thr Arg Gly Phe
130 135 140

Pro Ala Asp Thr Leu Asp Pro Arg Tyr Lys Cys Leu Asp Arg Leu His
145 150 155 160

Ser Gln Leu Ile Arg Leu Glu Ala Leu Glu Ala Gly Tyr Asp Asp Ala
165 170 175

Leu Trp Leu Asp His Ser Gly His val Ser Glu Ser Ala Ala Ser Asn
180 185 190

Leu Phe Ile val Lys Asn Gly val Leu Tyr Thr Pro Ser Ala Gly Ile
195 200 205

Leu Arg Gly Ile Thr Arg Asp Thr Ile Leu Glu Leu Ala Thr Glu Leu
210 215 220

Asp Ile Pro Trp Lys Glu Arg GIn Leu Ser Ala Phe Asp val Tyr Ile
Seite 42



225

230

235

202663_ST25.txt

240

Ala Asp Glu val Phe Thr Cys Ser Thr Ala Gly Gly Ala Leu Pro val

Arg Glu val Ala Gly Arg Thr Ile Arg Gly Thr Thr Pro
260 265

245

250

255

Gly Pro Ile
270

Thr GIn Ala Ile Asp Asn Ala Tyr Trp Ala Met Arg Glu Thr Asp Arg
275 280 285

Tyr Ala Thr Pro Leu

290

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

<400> 49
atgggcattg

49

gatacaccgg
tttgccggtg
agcatttttg
catggcaata
ctgcgtctgg
agcctgagcec
cgtaaaggcg
tatctgtggg
catgttcgtc
gatctgaccg
gatgccgata
aaactggcaa
attgccggtg
gatgccgatg
gatggtgttc
ttttgggcac
<210> 50

<211> 337
<212> PRT
<213>
<400> 50

1014
DNA . ..
Mycobacterium vanbaalenii

ataccggcac
caggcagcgt
gtgttgcatg
ataccggttt
tttttcgtct
atagcggtta
agctgcgtga
aaaaagatct
catttcctcc
gtgccggteg
cagcaagctt
attgtgttgc
gcccgagecg
caatgggtat
aaattatggc
cgattggtga

tgatggatga

cagcaatctg
tattcagtat
gattgaaggt
tggtcatagc
gggcgatcat
taccaaagat
aagctttgtt
gagcaaactg
ggcagagcag
taataccgtt
tgaagcaaaa
agaaggtccg
taatgcactg
tgaagcagca
agttaccacc
tggtgaaccg

acctggtccg

Mycobacterium vanbaalenii

gttgcagttg
agcgattatg
gaatatctgc
gatctgacct
ctggatcgtc
gaactggccg
aatctgacca
acccatcagg
atttttggca
gatccgacca
gatcgtggtg
ggttttaacg
ccgggtatta
ctgcgtgatg
gcaggcggtg
ggtccggtta
ctgattgaag

aaccgggtgce
aaattgatta
ctgcagaaga
ataccgttgc
tgctggatgg
atattaccaa
ttacccgtgg
tgtatattta
ccaccgcagt
ttaaaaatta
cacgtaccgc
tgtgcattgt
cacgtaaaac
ttaccagcca
ttaccccgat
ccgttgccat

caattcagta

aattcgtgaa
tagcagcccg
tgcaaaaatt
acatgtttgg
tgcacgtaaa
aaaatgtgtg
ttatggtaaa
tgccattccg
tgttccgegt
tcagtggggt
aattctgatg
gaaagatggt
cgtgtttgaa
tgaactgtat
taataccctg
tcgtgatcgt
ttaa

Met Gly Ile Asp Thr Gly Thr Ser Asn Leu val Ala val Glu Pro Gly
Seite 43

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1014
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Ala Ile Arg Glu Asp Thr Pro Ala Gly Ser val Ile GIn Tyr Ser Asp
20 25 30

Tyr Glu g;e Asp Tyr Ser Ser 250 Phe Ala Gly Gly Xg1 Ala Trp Ile

Glu Gly Glu Tyr Leu Pro Ala Glu Asp Ala Lys éée Ser Ile Phe Asp
50 55

Thr Gly Phe Gly His Ser Asp Leu Thr Tyr Thr val Ala His val Trp
65 70 75 80

His Gly Asn Ile g?e Arg Leu Gly Asp ggs Leu Asp Arg Leu Sgu Asp

Gly Ala Arg Lys Leu Arg Leu Asp Ser Gly Tyr Thr Lys Asp Glu Leu
100 105 110

Ala Asp Ile Thr Lys Lys Cys val Ser Leu Ser GIn Leu Arg Glu Ser
115 120 125

Phe val Asn teu Thr Ile Thr Arg Gly Tyr Gly Lys Arg Lys Gly Glu
130 135 140

Lys Asp Leu Ser Lys Leu Thr His Gln val Tyr Ile Tyr Ala Ile Pro
145 150 155 160

Tyr Leu Trp Ala Phe Pro Pro Ala Glu Gln Ile Phe Gly Thr Thr Ala
165 170 175

val val Pro Arg His val Arg Arg Ala Gly Arg Asn Thr val Asp Pro
180 185 190

Thr ITe Lys Asn Tyr GIn Trp Gly Asp Leu Thr Ala Ala Ser Phe Glu
195 200 205

Ala Lys Asp Arg Gly Ala Arg Thr Ala Ile Leu Met Asp Ala Asp Asn
210 215 220

Cys val Ala Glu Gly Pro Gly Phe Asn val Cys Ile val Lys Asp Gly
225 230 235 240

Lys Leu Ala Ser Pro Ser Arg Asn Ala Leu Pro Gly Ile Thr Arg Lys
245 250 255

Thr val pPhe Glu Ile Ala Gly Ala Met Gly Ile Glu Ala Ala Leu Arg
260 265 270

Asp val Thr Ser His Glu Leu Tyr Asp Ala Asp Glu Ile Met Ala val
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275 280 285

Thr Thr Ala Gly Gly val Thr Pro Ile Asn Thr Leu Asp Gly val Pro
290 295 300

Ile Gly Asp Gly Glu Pro Gly Pro val Thr val Ala Ile Arg Asp Arg
305 310 315 320

Phe Trp Ala Leu Met Asp Glu Pro Gly Pro Leu Ile Glu Ala Ile Gln
325 330 335

Tyr
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