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

<231> 322

<212> PRT

<213> Masorhizobium Toti

<400> 1

mMet Thr Leu ala Thr Thr aAsp Ala Thr val Gly val Pro Glu val Glu
1 5 10 15

Thr Thr His Lys Asp Thr Arg Arg Tyr Pro His Gly val Ala Phe Met
20 25 30

Asp Gly g?n Tyr teu Pro Met Ser Glu Ala Lys Ile Sgr val Leu ASp
5 40 4

Trp Gly Phe Leu His Ser Asp Ala Thr Tyr Asp Thr val His val Trp
50 55 60

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

Gly Met Asp Arg Leu Arg Met Lys Leu Pgo Tyr His Arg Arg Glu val
85 9 95

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

Tyr val Glu Mmet 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
145 150 155 160

val ser Glu Thr val Arg Ite 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

Page 1



202663_5ST25.txt

asp val Gly Ala Glu Thr Ala Leu Ile Met Asp
195 200
Ala Glu Gly Pro Gly Phe Asn val phe Thr val
210 215
Lys Thr Pro Ala phe Gly val teu Pro Gly Ile
225 230 235
Phe Asp Leu Cys Gly Glu val Gly Leu Ala val
245 250
Pro Arg Leu Glu Leu Gly Glu Ala Asp Glu val
260 265
Ala Gly Gly 1le Met Pro val Thr Arg val Asp
275 280
ser Gly Lys val Gly val val Thr Arg GIn Leu
290 295
GIn Lys His Ser Asp Asp Ala Trp Ser Thr Pro
305 310 3158
Gly ser
<210> 2
<211> 969
<212> DNA
<213> Mesorhizobium loti
<400> 2
atgaccctgg caaccaccga tgcaaccgtt ggtgttccgg
gatacccgtc gttatccgca tggtgttgoa tttatggatg
gaagcaaaaa tragcgttct ggattggagt tttctgeatt
gttcatgttt gggaaggtcg trrttrtcgt ctggatctge
ggtatggatc grctgcgtat gaaactgccg tatcatcgic
agcaattgtg ttgcactgag cggtcataaa agcgectatg
ggtggtagce cgacctttag ccgtgatccg cgtgaageag
gcagttccgt ttggttctgt ggcaaataaa gaacagetyg
gttagcgaaa ccgttegtat tcctccgaaa agogttgatc
tggctggate tggttcgtgg totgtatgat goctatgatg
attatggata ccaatggcaa tattgcagaa ggtccgggtt
aatcgtcagc tgaaaacacc ggcatttggt gttotgectg
rttgatctgt gtggtgaagt tggtctggca gttaccgcag

Page 2

Thr Asn
205

Gly

LyS Asn

220

Arg

Thre Arg Gin

Ala

Thr

Thr
270

phe Ile

Gly Ser

285

Ser

Met
300

Asp Leu

val Lys Tyr

aagttgaaac
gtcagtatct
ctgatgccac
atctggateyg
gtgaagttga
tggaaatgat
aaaatcgett
aacgtggtet
cgaccattaa
ttggtgcaga
ttaacgtgtt
gtattacacyg

cagatctgec

Asn Ile

Gln

Leu

val
240

Ser

ASp Leu

255

Ser Thr

Ile Gly

Tyr Trp

aAla Ser

320

cacccataaa
gccgatgage
ctatgatacce
cttttttogt
acgtgttctg
ttgtacccgt
tattgcatty
geatgttgot
aaattatcat
aaccgcactg
taccgtgaaa
tcagagcgtt

tcgtetggaa

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



202663_5TZ5.txt

ctgggtgaag cagatgaagt trttattacc agcaccgcag geggcattat gecggttace 840
cgtgttgatyg gtagcagcat tggtagegygt aaagttgygtg ttgttacccg tcagcetgatg 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 Gly Tyr Ala Ala Arg GIn Ala

1 5 10 15

ITe Leu Glu Ser Thr Glu Thr Thr Agn Pro Phe Ala Lys Gly Ile Ala
20 2 30

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

Leu Asp Gln Gly Phe Met His Ser Asp Leu Thr ggr Asp val Pro Ser
50 55

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

Glu Ala ser Cys Thr Lys Leu Arg bLeu Arg Leu Pro Leu Pro Arg Asp
' 85 50 95

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

Asp Ala Phe val Glu reu Ite val Thr Arg Gly teu Lys Gly val Arg
115 ' 120 125

Gly Thr arg Pro Glu Asp Ite val Asn Asn Leu Tyr Met Phe val Gln
130 135 140

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

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

Pro Thr val Lys Asn teu Gln Trp Gly Asp Leu val Arg Gly met Phe
180 185 190

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

Gly val Leu

Lys ser val

Glu Phe val

Thr
275

Cys Thr

val
290

Pro Asn

Tyr Trp

Tyr Asn Glu

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

<400> 4
atggcaagea

4
987
DNA

accgaaacca
ctggcagaag

gatgttcega

attctggttg
accegtggte
atgtttgrge
gcagrtgttg
aatctrgcagt
tatcegtrtte
ctggtgaaag
aaaagcgtga
gttgaactgg

ccgattacca

Thr Glu

Tyr Thr

Gly

Pro

Ser
215

Gly

AsSp Arg

230

Ile Asn

245

Pro val

260

Ala Gly

Gly Gly

Ala Met

Ala

Glu

Gly

Gln

His

A1a Glu

Leu

Ile Met

280

Ile
295

Gly

TYr ASp

310

Asn
325

Arg

tggataaagt
ccaatcegrt
cacgtattcc
gcgtttggga
gtaccaaact
aaatggttge
tgaaaggrgt
agccgtatgt
cacgtaccgt
ggggtgatct
tgaccgatgg
atggtgttct
ttaatgcage
catatcgctg

ccctgyatagg

ser

Gly Ser

Aspergillus terreus

ttttgecggrt
tgcaaaaggt
gcrgotggat
tggtcgtttt
gegrorgogt
caaaagcggt
tegtggeacc
ttgggttatg
tcgtegrgtt
ggttcgrggt
tgatgcacat
gtatacaccyg
agaagcctrtt
tgatgaaatt

tatgccggtt

202663_5T25.txt

Phe Asn Ile

Gly val Leu

235

Phe
250

Ala Gly

Tyr Arg Cys

Prao Ile Thr

Pro Ile Thr

Ala Ala Tyr

315

tatgcagcac
attgcatggg
cagggtttta
tttcgtctygy
ctgcogoige
attcgtgatg
cgtceggaag
gaaccggata
ccgcetggtg
argttrgaag
ctgaccgaag
gatcgtggtg
ggtattgaag
tttatgtgta

aatggtggtc

Page 4

val Leu
220

Gln Gly

Ile

Asp

val

val

val

Ile

LYS ASp

Thr Arg

240

val

Met

270

Thr Leu

285

Lys

Phe

gtcaggcaat
ttgaaggtga
tgcatagcga
atgatcatat
ctcgtgatca
catttgtgga
atatcgtgaa
tgcagegtgt
caattgatcc
cagcagatcg
gtagcggttt
ttetgeaggg
tgcgtgttga
ccaccgeagg

agattggtcc

ASD

Ile

Glu

Gly Met

Trp AsSp

Ile

tctggaaage
actggttccg
tCtygacctat
taccegtety
ggttaaacaa
actgattgtt

taatctgtat

tggrggtagc

gaccgttaaa
tggtgeaacc
taacattgtg
tgttacacgt
atttgttceg
cggtattatg

gattaccaaa



tataatgaac gcaattcagg atcctga

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

<400>

5
339
PRT

mycobacterium aurum

5

Met Thr Ala

1

Pro

Ser

Trp

Phe

65

val

Leu

Glu

Giu

Thr

ASp

phe

Gly

AsSp

Ile

50

ASp

Trp

Asp

Ley

Ser

130

Glu

Pro

Ala

Pro

Giu
210

Ala

Tyr

35

Glu

Thr

His

Gly

Ala

115

Phe

Lys

Tyr

Thr
195

Ala

Leu

Ile

20

Glu

Gly

Gly

Gly

Ala

100

Glu

val

ASD

Leu

val

180

Ile

Lys

Ser Asp Leu
5

Arg

Leu

Glu

Phe

Asn

85

ser

Ile

Asn

teu

Trp

Pro

Lys

ASp

Glu

ASp

Tyr

Gly

70

Ile

Lys

Thr

Leu

Ser

i50

Ala

Arg

AsSN

Arg

ASp

Thr

His

Phe

Leu

Lys

Thr

i35

Lys

Phe

His

Tyr

Gly

Gly

Thr

Ser

40

Pro

sSer

Arg

Arg

Leu

Pro

val

Gln

200

Ala

202663_ST25.TxT
aaaatttggg atggctattg ggcaatgecat tatgatgcag cctatagctt tgaaattgat

Thr

Pro

25

ser

ala

ASp

Lau

Leu

105

Cys

Thr

Thr

Pro

Arg

Trp

Arg

ser

10

Ala

Pro

Glu

Leu

Gly

90

ASD

val

Arg

Ala
170
Arg

Gly

Thr

Asn

Gly

Phe

Glu

Thr

75

ASp

Ala

Ser

Gly

Glin

155

Glu

Ala

AsSp

Ala

Page 5

Leu

Ser

Ala

Ala

60

Tyr

His

Gly

Met

Tyr

140

val

Gin

Gly

Leu

Ile
220

val

val

Gly

45

Lys

Thr

Leu

Tyr

Ser

125

Gly

Tyr

Arg

Thr
205

L.eu

Ala

Ile

30

Gly

Ile

val

ASp

ser

110

cin

Lys

Ile

Phe

Asn

190

Ala

Ley

val

15

GIn

val

Ser

Ala

Arg

95

Lys

feu

Arg

Tyr

Gly

Thr

ASp

Ile

His

80

Leu

Asp

Arg

Lys

Ala

160

Thr

val

Ser

Ser

960
987



ASD
225

Ash CYSs

' Asp Gly Lys

Arg Lys Thr

Leu Arg Asp

275

val Thr

290

Ala

Glu Ala val

305

Asp Arg Phe

ITe Glu Tyr

<210> 6

<211> 1020
<212> DNA
<213>

<400> &
atgactgctce

cgcgaggaca
agceegteg
aagatctcca
gratggcacg
tccaagetge
tgcgtotcga
ggaaagcgea
atcccgtace
ccgegeeatg
tggggtgatc
ctgctegact
gacggcaage
ttcgaactgg

ctctacgacg

val ala

Ala
245

Leu

val Phe

260

val Thr

Thr Ala
Gly

Asn

Ala
325

Trp

tttcagacct
ccccggeegg
ccggeggegt

tcttegacac

gcctggacge
tgtcgcaget
agggcgagaa
tgtgggcctt
tccgeegege
tcaccgeage
cggacaactg
tggcctecee
ccgaccagat

ccgacgagtt

Glu

ser

Glu

Ser

Gly

Gly

Leu

Gly pro

Pro ser
Ala

Leu

Glu
280

Arg
Gly val
Glu

Pro

Met Asp

Mycobacterium aurum

cggcacctec
ctecggtgatce
cgcctggatc
cggatrtcggt
coggeteggc
cgygtacage
gcgcgaatcg
ggacctgtec
cccgeoogec
cggccgeaac
cagtticgaa
cgtggccgaa
gtcceggaac

gggcatcgaa
gatggcggtc

202663_ST25.txt

Gly Phe Asn
235

Asn Ala

250

Arg

Gin Met

Leu Tyr Asp

Thr pro Ile

Pro Leu

315

Gly

Glu Pro Gly

330

aacctggtog
cagtacageg
gagggcgaat
cattccgatc
aaggacgaac
ttcgtgaatce
aagctcaccec
gagcagatct
accgtegace
gccaaggace
ggtccggget
gcgtigeegg
gccaccctge

accaccyegg

Page 6

val Cys tle

Leu Pro Gly

Glu
270

Gly Tle

Ala Asp Glu

Asn Ser

300

Leu

Thr val Ala

Pro Leu Ile

ccgtegagec
actacgaact
acctgeegyce

tgacctacac

g accggtrgct

tggccgagat
tgaccgtcac
atcaggtygta
tcggeaccac
cgaccatcaa
gtggrgcgcg
tcaacgtgtg
gcatcaccceg
gcgacgtcac

gcggggteac

LyS

Thr

Thr

Leu Met

Asp Gly

Ile Arg

Giu Thr

cggcgecate
ggacacctcc
cgaagaageg
cgtcgegeat
€gacyggyacy
caccaagaag
ccggggatac
catctacgec
cgcgategty
gaactaccag
caccgegate
catcgtcaag
taagacggty
cagccgtgaa

accgatcaac



202663_8T1T25.txt
tcgetggatg gegaggoogt gggeaacgge gagoecggtc cactgacggt ggocatoogy 960

gaccggttct gggegetgat ggacgagecg ggeccgetga tcgaaacgat cgaatactga 1620
<210> 7

<211> 330

<212> PRT

<213> Arthrobacter

<400> 7

Met Ala Phe Ser Ala aAsp 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 Pro Ala Asn
20 25 30

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

ser Glu Ala Arg ITe Ser ile Phe Asp GIn 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

I1e pPro Pro Leu Thr GIn Asp Glu val Lys Glu Ile Ala Leu Glu Leu
100 105 110

val Ala tys 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 Glin 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 Gin val Lys Asn Phe Gln Trp
180 185 180

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

Page 7



Phe val

225

Asn

aAla Ala Leu

ser Leu Gly

Ala
275

Leu Asp

Phe val

290

Pro

Pro Ile Thr

305

Ser 5er Ser

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

<400> 8
atggcattca

8
993
DNA

atcacttata
atcgagagtg
ctccactegg
gacgaccaca
acacaggacg
gccrtegtgt
acgaagcacc
gaccgaattc
agctcgatceg
gagacgcacg
gagggetegg
gcggegetec
gaggcgatte
tgcacgacty
gaggrtcccg
agctegeegt

val val

Ile

Lys Asp

230

Pro Gly

His Glu

260

Asp Glu

val

sSer

Gin Ser

Ile

Ala

val

ASD

Ile

Thr Arg

Ile

Leu

Leu

Gly

Ile Arg

310

Ley Leu

325

gcgeccgatac
gcgactacga
cattegtgee
acgtcaccta
tcgaacgect
aagtgaagga
ccgtgtogat
gceegeaggt
gcgacggegt
accctcaggtr
accgegggtt
ggttcaacgt
ccggeattac
tecgeegacat
cgggcggagt
gceceatcac

tgcttacgec

Thr

Pro val

Arthrobacter sp.

ctecegagatc
actcgatccet
gcegtcggag
cacggtcttc
cttctccaac
gattgcgcetc
taccegeggt
gtacatgtat
gcacgccaty
caagaacttc
cgaggctecec
cgtcgtgatc
gcggaagace
cacgctcget
gtggccattc
ccagtcgatc

tgtygcagtac

Arg

202663_ST25.txt

Gly val val
235

Thr val

250

Lys

aAla Itle

265

Asp

Cys Thr Thr

pro Ile ser

Tyr
315

Gln Tyr

gtctacacge
gctaacecege
gegeggatct
cacgtetgga
gcggagtcga
gaactcgtceg
tacagctega
gcegtceceat
gtcgcacaga
cagtgggggg
cttetgetey
aaggacggcg
gtgcrcgaga
gaactgeteg
gtcagegtgg
atccgregtt
tga

Page 8

Arg ser Pro

teu Glu Ile

Ala
270

Thr Leu

Ala Gly Gly

Asp Gly val

300

Glu Leu Asn

acgacaccgg
tcgegggagy
cgatcttcga
acggaaatgce
tgcgeatcat
cgaagaccga
ctcegoacoa
atcagtggat
gcgtgegeceg
atcrgatccg
acggcgatgg
tcgtgegeag
tcgecgaatce
acgccgacga
acggcaaccce

actgggaget

Gly Arg

Ala Glu

255

Glu Leu

val Trp
Pro

Gly

Glu
320

val

cctcgactac
tgcggcatgg
tcagggttac
attccgecte
ccetecgete
attgegtgag
gcgegacatce
cgtgcegttt
aacccegege
tgcggttcaa
actgcttygec
cccgggtega
gctcggacac
agrgctcoge
carcteggac

gaatgtcgag

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
593



<210> ©
<21il> 9
<212> PRT _
<213> Escherichia cold

<400> 9

Thr Ser Ala Tyr §1e Arg
1

<210> 10

<211> 8§

<212> PRT

<213> Escherichia coli

<400> 10

val prhe 6lu Gly Ile Arg
1 5

<210> 11
<2il> 8
<212> PRT

<213> Escherichia coli
<400> 11

Asp val Gly Met g?y val
1

<210> 12

<211> 9

<212> PRT

<213> Escherichia coli

<400> 12

pro Thr Ala Ala Lys Ala
1 5

<210> 13
<211> 260
<212> DNA
<213>

<400> 13

atggctacaa tggaaaaaat cttcgoegec

aacacccacc ccttegcaaa
gaagcecgta tcccaatect
ccctctgtct gggatggacg
agctgcacca agctacgeat
gtcgatatgg ttgcaaagag
ggattgaaag gtgtgcgagy
attcaaccct acgtotggtg

atcgcaagga ctgtcecgecg

aggtgtcgcet
agaccaaggce
ctitrtccgg
gaaactcccc
tggcatccge
ctctecgeect
tatggaacct

cgtceccgect

202663_5T25.txt

Pro Leu Ile

Cys Tyr

Asn Pro

Gly Gly Asn

Penicitiium chrysogenum

taccacgage
tgggtggagg
trcatgeaca
ctcgatgace
creecacyey
gacgcgtttg
gaggatatcg
gaggtgcage
ggcrgcatcg

page 9

gccaaaaget
gagaacttac
gcgacttgac
acatcacccg
acgaggtgaa
tcgaaatcat
tcaaccgtat
ctgtgogtyy
accceactgt

fcttgcageg
tcctctecat
atacgatgtt
gttggaagcc
gcagattctg
cgtgacgegt
ctatatgttt
aagcgcaatt

caagaatctg

60
120
180
240
300
360
420
480
540



caatggggtg
ttcctgaccey
aaggacaata
gtgattgatg
atggcttaty
accagtcttg

tgggatgggt

atctggtteg
atggtgacac
ttctgtacac
tcgetcgage
atgcggatga
atggcaagec

actgggctat

cggecttrtc
caacctcacc
tccagetege
cagcggettt
aatttttatg
cgtgaacgac

ccactatgat

2026635725 txt

gaggcttcty
gaaggttecy
ggagtactty
gacattaagg
tgtaccacty
ggaaaggttg.

cctgcctaca

atcgtggegce
gcttcaacat
aaggtgtgac
tcgagttogot
ctggaggtat
ggtctgttac
gcrtcgagat

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

<400>

14
319
PRT

penicillium chrysogenunm

14

Met Ala Thr Met

1

Leu

Glu

GIn

Asp

65

ser

Lys

Phe

Arg

val

145

Ile

val

Leu

Gly

Gly

50

Gly

Cys

Glin

val

Pro

130

Trp

Ala

Lys

Ata

clu

35

Phe

Arg

Thr

Ile

Glu

115

Glu

Cys

Arg

Asn

Ala

20

Leu

Met

Phe

Lys

Leu

100

Ile

ASp

Met

Thr

Leu

Glu
5
Asn

Thr

Phe
Leu
85

val
Ile
Ile
Glu
val

165

GIn

Lys

Thr

Pro

Ser

ATgQ

70

Arg

Asp

val

val

Pro

150

Arg

Trp

Ile

His

Leu

Asp

35

Leu

Met

Met

Thr

Asn

135

Glu

Arg

Gly

Phe

Pro

His

40

Leu

Asp

Lys

va'l

Arg

Arg

val

val

ASpP

Ala

Phe

25

Glu

Thr

Asp

Leu

Ala

105

Gly

Ile

Gin

Pro

Leu

Ala His

Tyr
10

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
Page 10

Glu

val

Pro

45

Pro

Arg

Arg

Ile

val

125

Ile

Gly

Ite

Leu

Arg

Ala

30

Ile

Ser

teu

Asp

Alrg

Gln

sSer

Asp

Phe

cgaatatccc
tgttctcgtyg
acgcaagagt
acctgtecaa
catgcccatc
caagaagatc

tgcctattag

Glin
i5

Lys
Trp val
l.eu 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
225

Tyr

val Ile

val Pro

Thr

AsSn Asp

290

Trp Ala

305

Thr

ASp

val

Gly

Gly

Ile

180

Gly

Gly

Pro

val

Gin

260

Gly

L.ys

His

Ala

Ser

Ala

Ala

245

Met

Ile

val

Tyr

Glu Tyr

Phe
215

Gly
Arg Gly
Arg Ala
Ala Tyr
Pro

Met

Ser
295

Gly

ASp Pro

310

Pro

200

Asn

val

ser

Asp

Ile

280

val

Ala

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

<400> 15
atggcatcca

15
984
DNA

agtaaaaacc
gaggccoygcea
atcteegtet
geectgegega
gttaggatgg
ggattgcaga
gtacaaccct
gttactcgaa
caatgyggtg
ttcctgacgy
aaggceggty
gtcattgatg

ttggtatatc

tgaaccaagy
ccracgecaa
tceccctaat
gggatggctyg
aatcgcgtet
tcgetcaaag
gtgttcgcgg
atgratgggt
ctgttegtcg
acctgaccceyg
atggagatgg
ccatttatac
ttgecacgage

agtgtgatga

Aspergillus niger

tcttactgaa
gggaatcgec
tgatcaaggce
gtrctrtcge
caagttgcec
tggtattcga
tgccaageceg
aatggaacca
ggtgceccca
aggtatgctc
cecatetcace
gectgatege
ttgtggtate

gatattcatg

202663_ST25.txt

185

phe Leu Thr

ITe val Leu

Leu Glu Gly

Phe
250

Gly ASp

Ala Glu

Asp
265

Thr Ser Leu

Thr Lys Lys

Phe
315

Tyr Ser

tatgccactce
tgggttgaag
tttttacgea
ctagatgacc
atttcecgeyg
gatgcatatg
gaggacttgg
gaggtccaac
ggagctattt
gaggccgecy
gaggggtccy
ggegrgerge
caagttcate

tgcacaacag

Page 11

ASp

val

220

va'l

Ile

Ile

ASp

Ile

300

Glu

Lys

Thr

LYS

Phe

Gly

rp

Ile

180

ASp

Asp

Arg

val

Met

270

Lys

Asp

ala

geegegegac
ggcaactcgt
gtgatttaac
acctttcceg
atgaagtgaa
tggctttgat
tgaacaacct
gggtcggrog
atccractgt
atcgaggetre
gatacaatat
atggtgtcac
tcgaagctgt

caggtggaat

Thr Asn

Ile

Asn

ser
240

Lys

Glu Leu

Cys Thr

Pro val

Gly Tyr

Tyr

actagaagcc
cceccctcagy
ctacgatgte
acttgaattg
acaatccctg
tgtgacgegy
gtacatgttt
aagtgctgtt
aaagaaccta
catgtacccy
cgttctaate
caggacaagt
gccggtggag

catgcccatc

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



202663_ST25.txt
actgagctgg atggcaagece tgtaaatggg gggeggattg gtccgatcac gaagaagatc 900
tgggacgggt attggggtat gcattatgat ccagectaca gettcgeagt tagttatgat 960
gacggatcaa aagcaaagct ctga 984
<210> 16
<211> 327
<212> PRT
<213> Aspergililus niger
<400> 16
Met Ala Ser met Asn GIn val teu Thr Glu Tyr Ala Thr Arg Arg Ala
1 5 i0 15

Thr Leu Glu ATla Ser Lys Asn Pro Tyr Ala Lys Gly Ile Ala Trp val
20 25 30

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

GIn Gly Phe Leu Arg Ser égp Leu Thr Tyr Asp gg? Ile ser val Trp
50

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

Ala Cys Ala Lys §§r Arg Leu Lys Leu ;50 Ile Ser Arg Asp g?u val
5

tys GIn ser teu val Arg Met val Ala Gin Ser Gly Ile Arg Asp Ala
100 105 110

Tyr val Ala Leu ITe val Thr Arg Gly Leu GIn Ser val Arg Gly Ala
115 120 125

Lys Pro Glu Asp teu val Asn Asn Leu Tyr Met Phe val Gin Pro Tyr
130 135 1490

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

val Thr Arg Thr val arg Arg val pPro Pro Gly Ala Ile Tyr Pro Thr
1865 170 175

val Lys Asn Leu GIn Trp Gly Asp Leu Thr Arg Gly Met Leu Glu Ala
180 185 130

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

teu Thr Glu Gly sSer Gly Tyr Asn Ile val Leu Ile Lys Ala Gly Ala
Page 12



210

Ile
225

TYr

val Ile

val Pro

Thr Ala

Asn Gly

290

Trp Gly

305

Asp Gly

<210>
<21L>
<21Z2>
<213>

<4Q0> 17
atgacatcra

17
981
DNA

agtgacaacc
gacgcacgag
ccateggtet
agttgtgaaa
agggagatgg
ggcctgaaag
atcgtcatge
atcattgece
ctecagtgog
ccatttetet
gttaaagatg
agtgrtrreyg
gaacatgect
atcacgaaac

atatgogatg

Thr

ASp

val

Gly

Gly

Met

ser

Pro Asp

215

Gly val

230

Ala
245

val

Glu
260

l.eu
Giy Ile
Ile

Arg

His Tyr

Arg

val

Met

Gly

Ala Cys

GIn

Tyr

Ile
280

Pro

Pro Ile

295

Pro Ala

3190

Ala
325

Lys

tgaacaaagt
gctttgcgaa
teceactect
gggatgggcg
agatgcgact
ttgctaagag
gggtccgtgy
cgtatgtttg
gtacagtacg
gggacttgac
cagatggaga
gtattatcta
atattgccca
atcacgccga
tcgatgggaa
agtactggge

Lys

Leu

Aspergillius oryzae

atttrecggt
aggaattgcce
cgacgagggt
ctrtttcege
gaagatccca
tggaatcgaa
caataagcca
ggtgatggag
gcgeactece
acggggtcta
taccaatctc
cacgcccgac
ggtcaagaac
tgagatattc
accgateegg

gatgcactat

202663 _5T25.txt

Leu His Giy
235

Ite Gln

250

Gly

Cys Glu

265

ASp

Thr Glu Leu

Thr Lys Lys

Phe
315

Tyr Ser

tactacgagce
tacgtccagg
ttcatgecata
cttgatgatc
ctgtccaggg
gatgcctttg
gaggatcttt
ccecgecatece
cccyggrgctt
tttgaagegy
acagaaggat
cgtggtgttc
atcgaggtcce
atgtgtacta
aatggagaag

gacccgaaat

Page 13

220

val Thr

val

ITe Phe

Arg

Leu

mMet

Thr ser

240

Glu Ala

255

Cys Thr

270

Asp Gly

Ile
300

Trp

Ala val

gcaaggctcg
gatctttcgt
gcgaccteac
atctcagteg
acgaagtcaa
tggagctgat
tcgacaatca
aacataccgg
tcgatcctac
ctgaccgtgg
ccggtttcaa
tggaaggeat
gcgttcaggt
ctgctggtgg
teggtecect

atagctetge

Lys

AsD

Ser

Pro val

Gly Tyr

Tyr

tctagataac
cccactegee
gtacgatgrg
attggaagat
gcaaacccta
cgtcactegt
tctctatetg
aggtactgceg
catcaagaat
cgeggattac
tatagtottg
tacacgtaag
ggtgccactc
cattatgcct
tactacaaag

tatcgattac

60
120
180
240
300
360
420
480
540
600
660
720
780
840
00
360



202663_5T25.txt
aggggccatg agggtaactg a 981
<210> 18
<21l> 326
<212> PRY .
<213> Aspergillus oryzae
<400> 18
Met Thr Ser Met ésn Lys val Phe ser géy Tyr Tyr Glu Arg ;gs Ala
1

Arg Leu Asp Asn Ser AsSp Asn Arg Sge Ala Lys Gly Ile éga Tyr val
20

Gin Gly Ser Phe val Pro Leu ﬁga Asp Ala Arg val Pgo teu Leu Asp
35 4

Glu Gly Phe Met His Ser Asp Leu Thr Tyr Asp ga? Pro Ser val Trp
50 55 0

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 ggo Leu Ser Arg Asp Glu val
85 95

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

phe val Glu Leu Ile val Thr Arg Gly teu 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

Ile 1le Ala Arg Thr val Arg arg Thr Pro Pro Gly Ala Phe Asp Pro
165 170 i75

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

Ala Ala asp Arg Gly Ala Asp Tyr Pro Phe teu Ser Asp Gly Asp Thr

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

- ITe Ite Tyr Thr Pro Asp Arg Gly val Leu Glu Gly Ile Thr Arg Lys
page 14



225

Ser val Phe

val val pro

Ala
275

Thr Thr

Ile Arg

290

Asn

Tyr Ala

305

Trp

Arg Gly His

<210>
<21l>
«212>
<213>

<400> 19
atggectcta

19
972
DNA

agcgacaatc
gatgctagaa
atatcggttt
agctgegata
gctgagatgg
ggtctgacag
cttgttcttc
atcatrtacaa
ctacagtggg
ccatttctea
gtgaagaacg
agtgtgattg
gagcaggcrt
ataacattgc

atatgggatg
ggcagtggct

230

Ile
245

Asp

Ley Glu

260

Gly Gly

Gly Glu

Mey

Ala

His

Ite

val

His Ty

GIn val

Ala

Tyr

Pro
280

Met
Gly

Pro

r Asp Pro

310

tggacaaagrt
ctitctctaa
taccgetact
gggatggrcg
agatgcggcet
tcgccaagag
gtgtacgtog
catacatttg
ggacagtgcg
gtgatttaac
ctgatggaga
gtattatcta
acgttgececg
atcactctga
ttgatggtca
gctattggga

aa

Asn

Aspergiilus fumigatus

ctttteggga
gggcattget
cgacgaaggt
cttctttcga
caagttccca
tggtatcecgg
ttcgaagect
ggttatggcg
acgaacaccc
aaagggactt
caccaacctt
tacccetgat
agccaacagc
tgagatcttc
acctgttaat

gatgcactac

Lys

His

265

Ile

Leu

Lys

202663 _5T25
235

Asn Ile

250

Ala Asp

Thr Lys
Thr Thr

Ser
315

Tyr

tattatgege
tatgtggaag
ttcatgcaca
Ttggacgatc
ctrgcactga
gatgcgttty
gaggatctgt
cctgagaacce
ccaggtgcat
tttgaggcaa
actgaaggat
cgaggtgtct
atcgacatce
atgtgcacaa

gacggecagg
aatccggegt

Page 15

LEXt

Glu val Arg

Phe
270

Gty Ile

Leu Gly

Lys Trp

Ser Ala Ile

gccagaaget
gaaagctegt
grgacctaac
atttgcaacg
gctcagtgaa
tggaagrtat
ataataacaa
agctccatgg
ttgatcctac
tggaccgtag
ctggtttcaa
tgcgagggat
gccttgaggt
ctgccggegy
ttggcccaat

atagtrttcc

240

val GlIn

255

Met Cys

LYS Pro

Asp Glu

Asp Tyr

gcttgaacgg
cttacctagt
ctatgatgtt
gattttggaa
aaatattctg
tgtgacacgt
catatacctg
tggcgagget
tatcaaaaat
cgccacatac
cattgttity
cacacgtaaa
cgtaccagtg
cattatgect
cacaaagaag

tgttgactat

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



202663_5T25.txt

<210> 20
<21i> 323
<212> PRT

<213> Aspergilius fumigatus

<400> 20

Met Ala Ser Met gsp Lys val Phe Ser g%y Tyr Tyr Ala Arg G;n Lys
1 1

Leu lLeu Giu Arg Ser Asp Asn Pro Sge ser Lys Gly ITe Ala Tyr val
20 30

Glu Gly %ys teu val Leu Pro Ser Asp Ala Arg Ile Pro Leu teu Asp
5 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 Met Arg Leu Lys Phe Pro Leu Ala Leu Ser Ser val
85 90 85

Lys asn Ile Leu Ala Glu Met val Ala Lys Ser Gly Ile Arg Asp Ala
160 105 1190

phe val 6lu val Tle val Thr Arg Gly Leu Thr Gly val Arg Gly Ser
115 120 125

tys 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

I1e Ile Thr Arg Thr val Arg Arg Thr Pro Pro Gly Ala Phe Asp Pro
165 170 175

Thr Ile Lys Asn teu 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 pPhe Asn Ile val Leu val Lys Asn Gly
210 215 220

Ile 1le Tyr Thr Pro Asp Arg Gly val Leu Arg Gly Tle Thr Arg Lys
225 230 235 ' 240

ser val Ile asp val Ala Arg Ala Asn Ser Ile Asp Ile Arg Leu Glu
Page 16



val val

Thr Thr

val Asn

290

Trp

Ser

<Z210>
<21i>
<212>
<213>

<400>
atggect

agcgaca
gacgcca

acaacgg
| agctgcg
gctgaga
ggtctga

cttgttctec

atcatta

ctacagtggg
ccatttctea
gtgaagaacg

agtgrgattg

gagcagg

ataacgt

atatgggatg

ggcagtyg

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

245

val Glu Gin Ala
260

Pro Tyr

Ala
275

Gly Gly Ile Met Pro

280

Asp Gly Gin val Gly Pro

295

Glu Met His Tyr Asn

310

Pro
Gly

21
972
DNA ) ‘
neosartrorya fischeri

21

¢ta tggacaaagt cttitcggga

atc ctttctctaa gggcartgec

gaa taccgctact tgacgaaggce

Tttt cttctitcga

gggatggacg

ata aaatgcgget caagttccca

tgg tcgccaagag tggtattcgg

cag gtgtacgtgg ttcgaagccc

catacgtttg ggttatggcg

caa ggacagtgcg acgaacacce

gtgacrtaac aaagggactt

ctgacggaga caccaacctt

grtattatcta taccccrgat

acgttgeecg agcecaacaac

ttt atcactccga tgaaatcttce

tgc ttgatggtca accagttaat

gttactggga gatgcactac

gct aa

22
323
PRT . .
Neosartorya fischeri

202663.5725
250

Ile Thr Leu

Ile Thr Lys

Ala Tyr Ser

315

tatcatgcge
tatgtggaag
ttcatgeacg
ttggatgatc
cttgcaccga
gatgcgtttg
gaggatcrgt
cctgagaace
ccgggtgeat
Ttrrgaggcaa
accgaaggat
cgaggtgtct
atcgacatcc
atgtgcacaa

gacggccagyg
aatccggegrt

rage 17

LIXt

255

His Ser Asp Glu Ile Phe Met Cys
265

2790

Leu Asp Gly Gln Pro
285

tys Ile Trp Asp Gly

300

Phe Pro val Asp Tyr

gccagaaget
gaaagctecgt
gtgacctaac
atatgcaacg
gcacggtgaa
tggaagttat
ataataacaa
agcrcettgy
ttgatcctac
tggaccgtygg
ctggatttaa
tgcgagggat
gccttgaggt
cagccggrgg
ttggcccgat

atagttttcc

326

gcttgaacgg
cttacccage
ttatgatgtt
gatcctggaa
aaatatcctg
cgtgacacgt
catatacctg
tggcagtygct
gatcaaaaat
cgcaacgtac
cattgtctty
cacacgtaaa
cgtaccagtyg
cattatgect
cacaaagaag

ggtcgactat

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



202663_5T25.txt
<400> 22

Met Ala Ser Met ésp Lys val Phe Ser Ggy Tyr His Ala Arg Gln Lys
i 1 15

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 Sgr Asp Ala Arg Ile Pgo Leu Leu Asp
35 4 4

GTu Gly Phe Met His Gly ?gp Leu Thr Tyr Asp gg] Thr Thr val Trp
50

Asp Gly Arg Phe Phe Arg Leu Asp Asp His Met GIn Arg Ile Leu Giu
85 70 75 80

Ser Cys Asp Lys Met Arg Leu Lys Phe Pro Leu Ala Pro Ser Thr val
85 90 95

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

phe val Glu val Ile val Thr Arg Gly teu 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 Mmet Ala Pro Glu Asn GIn Leu Leu Gly Gly Ser Ala
145 150 155 160

1le Tle 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

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

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

ser val ITe asp val Ala Arg Ala Asn Asn Ile Asp Ile Arg Leu Glu
245 250 255

val val Pro val Glu 6In val Tyr His Ser Asp Glu Ile Phe Met Cys
Page 18



Thr Thr

val Asn
290

Tyr Trp
305

Gly ser

<210> 23

<211> 978
<212> DNA
<213>

<400> 23

Gly

260

280

310

Gibberella zeae

atgtegacca tggacaagat cttcgoogge

agcgacaaca
gaagcecgea
ccrgeagtcer
agcgtcaaga
ctegacatge
ggcttgaage
atcgtccaac
gttatcgcac
cteccaatgga
cccttectca
gtcaagaaca
agtgtgatcg
gagatggect
at¢accacea
atctgggatc
cagaaactga
<210>
<211>

<212>
<213>

24"
325

<400> 24

tcttecgecaa
tcececteat
gggatggtcg
agatgcgaat
tcgecaagag
ctgttcgtga
cctacgtctyg
gaactgttcg
gtgatttcac
ccgacggcega
acgttattta
acgctgcecaa
atgaagctga
tggatggaaa

ggtactgggc
agctgtag

PRT
Gibberella zeae

cggcattgec
ggaccaaggt
tttctteegt
gcaattcecce
tggaatcaag
ggccaagect
ggtcatgagce
tcgaatcect
ccgcggeatg
cacaaacatc
cacccegaac
gtggtgtggt
tgagatcttc
gccagtcaag

gatgcactgg

Ala Gly Gly Ile Met Pro Ile Thr Leu
275

Asp Gly Gln val ggg pro Ile Thr Lys

clu Met His Tyr Asn Pro Ala Tyr Ser

315

cacgcecage
tggatccaag
ttcatgcacg
cttgatgace
attcecegey
gatgettity
ggtrgaggtct
cccgaagetc
cctggatceca
ttcgaagecat
accgaaggat
cgaggagttt
catgaagttec
atgtgtacta
gacggaaagg
gaggatgagt

202663_5725.txt

265 270

Leu Asp Gly GIn Pro
285

Lys Ile Trp Asp Gly
300

Phe Pro val Asp Tyr

gccaagecac
gcgagctegt
gcgacttgac
atcrcgaccg
atgagatcag
ttgagetcat
tgaacaacca

agracgtcgg

tggatcccac

acgatcgtgg
ctggrrtcaa
tgcagggaat
gagtggagta
ctgetggagg
tcgggectgt

tcagtttcaa

320

cctcgttgca
cccocteaat
ctacgatgte
TCtcgaggea
aatgactctt
tgtcactegt
cctetactty
cggtaatgee
catcaagaac
agcacaatac
cgrtgrettt
taccagaaag
tgtccctgtt
aatcatgect
cacaaaggcec

gattgactac

Met Ser Thr Met Asp Lys Ile Phe Ala Gly #is Ala Gln Arg Gin Ala

Page 19

120
180
240
300
360
420
480
540
600
660
720
780
840
a0
960
978



2026635725, txt
1 5 10 15

Thr Leu val Ala Ser Asp Asn Ile Phe Ala Asn Gly Ile Ala Trp Ile
20 25 30

Gln Gly g;u teu val Pro Leu Agn Glu Ala Arg Ile Pro Leu Met Asp
4 45

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

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

ser val Lys Lys Met Arg Met GIn Phe 350 Ile Pro Arg Asp G%u Ile
85 9

Arg Met Thr Leu Leu Asp Met Leu Ala Lys Ser Gly Ite Lys Asp Ala
100 105 110

phe val Glu Leu Ile val Thr Arg Gly teu Lys Pro val Arg Glu Ala
115 120 125

Lys Pro Gly Glu val Leu Asn Asn His Leu Tyr Leu Ile val GIn Pro
130 ' 135 140

Tyr val Trp val Met Ser Pro Glu Ala 61n Tyr val Gly Gly Asn Ala
145 150 155 160

val 1le Ala Arg Thr val Arg Arg Ile Pro Pro Gly Ser Met Asp Pro
165 170 175

Thr ITe Lys Asn Leu GIn Trp Ser Asp Phe Thr Arg Gly Met Phe Glu
180 185 190

Ala Tyr Asp Arg Gly Ala GIn Tyr Pro Phe Leu Thr Asp Gly Asp Thr
185 200 205

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

val ITe Tyr Thr Pro Asn Arg Gly val Leu GIn Gly Ile Thr Arg Lys
225 230 235 240

Ser val Ile Asp Ala Ala Lys Trp Cys Gly His Glu val Arg val Glu
245 250 255

Tyr val Pro val Glu Met Ala Tyr Glu Ala Asp Glu Ile Phe Met Cys
260 265 270

Thr Thr Ala Gly Gly Ile Met Pro Ile Thr Thr Met Asp Gly Lys Pro
rPage 20



275

280

202663_ST25.1txXt

285

val Lys Asp Gly Lys val Gly pro val Thr Lys Ala Ile Trp Asp Arg
280 295 300

305

GIn Lys Leu Lys Ley

<210> 25

<211> 966
<212> DNA
<213>

<400> 25
atgctgacat

cgaacagacg
aaggcgegga
‘gecgeagect
agctgegeca
atggagctgg
gggttigaagt
gcggtgectt
gtaacgcgaa
cagtggggcyg
attcticceg
aggaatgggg
gtactggaaa
gcactctaty
gtccttetgg
tgggaggctt
ccetga
<210> 26
<211> 321
<21l2> PRT
<213>
<400> 26

325

ttcaaaaagt
cgttcgecga
taccgatact
ggaatggccg
3aatgcggct
tctccaggag
tcctgegagy
acgtctggat
€ggtgcgceeg
atctcgtecyg
acggcgacgg
aacttcacac
tagcggeegce
aatgcgatga
atgggaacat

actgggatct

Hyphomonas neptundium

gctgacogga
cggtattgec
tgatcaggge
gatctrcegt
ccggetgecy
tgggctrgcgg
cgcacaagec
tctecegett
cacaccccey
agggcttatg
gaacgccaca
acceegtege
gcgeggectg
attgttcatg
tgtggogtgat
tTcatgatgat

Hyphonmonas neptunium

315

tttcagacgc
tggatcgaaa
ttcctgeatt
ctcgatgatce
atcgecaggce
gacgcatatg
gaagacatca

gaataccCaga

ggggcccigy
gaagcaggtg
gaaggcgetg
ggggtgctgg
aaaacacatg
tgrtcgacgg
ggaacagtcg

cercagetca

Tyr Trp Ala Met His Trg Glu asp Glu Phe Ser pPhe Lys Ile Asp Tyr
1

gggcagacgc
acgaatttgt
cggatctgac
acctggaceyg
cagagctceceg
ttgagatcat
tcecgaacct
accatggege
acccgacaat
accgggacte
gctataatat
aaggcatcac
ttaccgagat
caggcggeat
gtccggttac

gcgagectgt

320

tcgcgcagag
gceccatcgga
ctatgacgic
tctggaagtt
caggcetgyty
cgtgacccge
gratctcatg
gcecggeegte
caagaacctt
trtctteccec
cgtecttgte
acgcaggaca
acccatccag
aatgccacte
acggatgatt

gacttacgeg

Met Leu Thr pPhe G1n 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

Page 21
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240
300
360
420
480
540
600
660
720
780
840
900
960
966



202663_ST25.tXt
25

20 30

Glu Asn g;u phe val Pro Ile Gly Lys Ala Arg Ile Pro Ile Leu Asp
40 45

GIn Gly Phe Leu His Ser Asp Leu Thr Tyr Asp EST Pro ala val Trp
50 55

Aasn Gly Arg Ile Phe Arg Leu Asp Asp His Leu Asp Arg teu Glu val
65 70 75 80

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

Arg Arg Leu val Met Glu teu val Ser Arg Ser Gly Leu Arg Asp Ala
100 105 : 110

Tyr val Glu Ile 17e val Thr Arg Gly teu Lys Phe Leu Arg Gly Ala
115 120 125

Gin Ala 6lu Asp Ile Ile Pro Asn Leu Tyr Leu Met Ala val Pro Tyr
130 135 140

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

val Thr arg Thr val Arg Arg Thr Pro Pro Gly Ala Leu Asp Pro Thr
165 170 175

ITe Lys Asn Leu Gln Trp Gly Asp ieu val Arg Gly Leu Met Glu Ala
180 185 190

Gly Asp Arg Asp Ser Phe Phe Pro Ile Leu Pro Asp Gly Asp Gly Asn
195 200 205

Ala Thr Glu Gly Ala Gly Tyr Asn Ile val Leu val Arg Asn Gly Glu
210 215 220

Leu His Thr Pro Arg Arg Gly val Leu Glu Gly Ile Thr Arg Arg Thr
225 230 235 240

val Leu ¢lu ITe Ala Ala ala Arg Gly Leu Lys Thr His val Thr Glu
245 250 255

I1e Pro Ile Gln Ala teu Tyr Glu Cys Asp Glu Leu Phe Met Cys Ser
260 265 270

Thr Ala Gly Gly Tle Met Pro Leu val Leu Leu Asp Gly Asn Ile val
275 280 285

Gly Asp Gly Thr val Gly Pro val Thr Arg Met Ile Trp Glu Ala Tyr
Page 22



290

295

202663_5T25.txt
300

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

305

Pro

<210> 27

<211> 963
<212> DNA
<213>

<400> 27
atggaccaga

gtcgaccecge
tcgcaagecea
acggtgcatg
ggcggactgg
ctgcacaatt
cgcggegeat
ttegeogtac
gcecatcageg
cattggcteg
ctcatteteg
aaggacggca
gtcticgatce
gcgctcaagg
accgagatcyg
atggcgetct
tga

<210> 28
<211> 320
<212> PRT
<213>
<400> 28

cgacggcaac
attcctacce
aggtgteggt
tctggaacgg
aaaagctgeg.
gtgtcgeect
cgccgacctt
cectteggete
acaaggtgeg
atctggtgeg
acrtcaacgg
aactgtcgac
tctgegecga
cggecgacga
acggegegge
actggcaaaa

acaggcttca
cgacggeatc
gctggactog
ccgerreric
catgaccatc
tregggcecat
cagccgcgat
ggtcgecaat
catcecegeeg
cggeerctac
caatgtegee
gceggecate
agaaggtctt
ggtcttcatc
gatcgecgac

gcacgacgat

315

Mesorhizobium Toti MAFF303099

aagcegetge
gectrtectey
ggcttcetge
cgcctegace
ccottegaca
cgcgeegect
ccgegocagy
gccgageagt
gctteggtcg
gacgcctatg
gagggcecgg
ggcgtgetge
gcegeegecg
acctcgaccyg

ggcaaggtcy
ceggectggt

mesorhizobium loti MAFF303099

ccacagtcgy
acggccagta
attccgacgce
tgcatctega
gggatggcgt
atgtcgaaat
cgatcaaccg
tgcagcgegy
atcegtegat
acagcggtge
gcttcaacgt
ccggeatcac
ccgecgatgt
ccggcggeat
ggceggrtac
cgtctcaggt

320

cgaccgecac
tctgecgatyg
cacctacgac
ccgettottc
ggccgagatc
gctgtgeacg
cttcatggece
cctgegegto
caagaactac
ggagaccgceg
ctretgegto
gcgecgeaca
cagcgtegee
catgccggtg
cagccggeta

gaagtatccc

Met Asp Gln Thr Thr Ala Thr GIn Ala igr Lys Pro Leu Pro Thr val
1 5

15

Gly Asp Arg His val Asp Pro His Ser Tyr Pro Asp Gly Ile Ala Phe
20 25 30

Leu asp Gly GIn Tyr Leu Pro Met Ser Gin Ala Lys val Ser val teu

rPage 23

60
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180
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360
360
420
480
540
600
660
720
780
840
900
960
963



ASD

Trp

65

val

Ala

Arg

Phe

145

Ala

Ile

Tyr

val

Leu

225

val

val

Thr

Ala

Trp

Trp
50

AsT
Gly
Ala
Tyr
ASp
Gly
Ile
Lys
Asp
Ala
210
Ser
PHe
Ser
Ala
ASD

290

Gin

35

Gly

Gly

Leu

Glu

val

i15

Pro

ser

Ser

Asn

Ser

195

Glu

Thr

ASD

val

Gly

Gly

Lys

Phe

Arg

Glu

Ile

100

Glu

Arg

val

Asp

Tyr

180

Gly

Gly

Pro

Leu

Ala

260

Gly

Lys

His

Leu

Phe

Lys

i.eu

Met

Gln

Ala

Ala

Pro

Ala

Cys

245

Ala

Ile

val

Asp

His
Phe

70

Leu

Ley
ala
Asn
150
val
Trp
Glu
Gly
Ile
230
Ala
L.au
Met

Gly

Asp

Ser

55

Arg

Arg

Asn

Cys

Arg

Leu

Thr

Phe

215

Gly

Glu

Lys

Pro

Pro

295

Pro

ASD

L.eu

Met

cys

Thr

120

Asn

Glu

Asp

ala

200

ASn

val

Glu

Ala

val

280

val

Ala

202663mST25.txt4

Ala Thr Tyr Asp Thr
60

Asp

Thr

val

105

Arg

Arg

Gln

Pro

Leuy

185

Leu

val

Leu

Gly

Ala

265

Thr

Thr

Trp

Leu

Ile

90

Ala

Gly

Phe

Leu

Pro

1740

val

Ile

Phe

Pro

Leu

250

ASp

Glu

Ser

His

75

Pro

leu

Ala

Met

Gin

155

Ala

Arg

Leu

cys

Gly

Ala

Glu

Iie

Arg

Ley

Phe

Ser

Ser

Ala

140

Arg

Ser

Gly

ASD

val

220

Ile

Ala

val

ASP

Leu
300

Ser Ser Gin

rPage 24

ASP

ASD

Gly

Pro

125

Phe

Gly

val

Ley

Phe

205

Lys

Thr

Ala

Phe

Met

val

val

Arg

Arg

His

110

Thr

Ala

Leu

Asp

TYT

Asn

Asp

Arg

Ala

Ile

270

Ala

ala

Lys

Phe
AsSp
a5

Arg
Phe
val
Arg
Pro
175
ASp
Gly

Gly

Arg

Thr
Ala
Leu

Tyr

val

Phe

&0

Gly

Ala

Ser

Pro

val

160

ser

Ala

Asn

Lys

Thr

240

Asp

Ser

Ile

Tyr

Pro



305

29
936
DNA

<210>
<211>
<212>
<213

<400> 29
tcaaggatat

agtgatctec
ggtgacgggc
ttcacttggt
gattgtttgg
tttcacggcg
aatggecggtt
gtgatagttc
ggctgegtgt
gaaggcgatg
gcgtgtgeag
Caaaaicica
tgcgaagaac
aacatcgtat
getgatcgga
agaatgacga
<210>
<211>
<212>
<213>
<400>

30
311
PRT

30

Met Tyr Lys Leu Pro Ala
1 5
Tyr Pro Pro Gly Ile Ala
20
Glu Ala Lys Ile Ser val
35
Thr Tyr asp val Ala His
50

ASp His Leu Asp Arg Phe
65 70

310

Roseobacter sp.

cggatcgett
Ttggttatcg
atgacgeccge
gccagatcat
cgtgtrattc
aagacgttga
tcggetcect
tttacggttg
dagccacgte
aagcggttga
atgaactcga
gtcatctcgg
cggtcaagat
gtcgeatety
agatattggc

tcagacagcg

Roseobacter sp.

tccgaaaacg
ggccgaccaa
cagcggttga
cecgtcgegea
ccatcageac
aaccgggecc
gcgeatacygc
gatcaacgga
tcatctgtte
cggcatcgeg
catacgcatc
cacgaccaaa
gatcatcaag
agtggaggaa
catccatgaa

caggcaattt

Leu Ser

Phe Met

Leu Asp

40

val
35

Trp

Phe

202663_5T25.txt

315

atcatcttea
tccgetteca
ggtcacgaac
ggtgatctgt
cccaaactig
ttcegetaty
cgcatacaaa
gctgggtgga
tgggtrrgea
agggtcgegg
ctggagacct
cgggatcgac
cctgaaaaat
gccattatec
ggcaatgceeg

atacat

ASp Arg His
10

Asp Gly Gin

25

Asn Gly Phe

Lys Gly Aala

Met Glu
75

Gly

Page 25

tgcatcctec
attgaagttt
acttcatceg
aattcgtcac
ggcgaggaaa
trtecggtog
ccttrgacca
atgcggacaa
accgacccaa
ctaaacgtag
gatagagcaa
atgtgcaact
gcteeccttee

aacaccgaaa

ggagggtacg

ser Asp Pro

Leu Pro

30

Tyr

His
45

Leu ser

Phe Phe

Arg
60

Lys Leu His

320

aatacgcttc
catcgatctt
cegeecteaa
aaagatcaaa
ttttgccott
cgtetaaaag
ggtccagceca
ggtcggtgac
atggaattge
gagaagtgcc
cgcaattgrg
tttccatcec
acacatgegce
tetttgecte

ttgccgggtc

Ala Thr

15

Iie ser

Asp Ala

Leu Asp

Met Ser

30

120
189
240
300
360
420
480
540
600
660
720
780
840
900
836



202663_5T25. txt
Ile Pro Phe Gly Arg Ala Glu Met Thr Glu Ile Leu His Asn Cys val
85 90 95

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

Gly Thr Ser ero 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 teu val Arg Ile Pro
145 150 155 160

Pro Ser Ser val Asp Pro Thr val Lys Asn Tyr H1s Trp Leu Asp Leu
165 170 175

val tys Gly Leu Tyr Ala Ala Tyr Ala GIn Gly Ala Glu Thr Ala Ile
180 185 180
Leu Leu Asp Ala Thr Gly asn 1le 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 Gln Thr Ile Phe Asp Leu Cys Asp Glu Leu GIn
225 230 235 240

I1e Thr Cys Ala Thr Asp Asp Leu Ala Pro Ser Glu Leu Arg Ala Ala
245 250 255

Asp Glu val phe val Thr ser Thr Ala Gly Gly val Met Pro val Thr
260 265 270

Lys Tle Asp Glu Thr Ser Ile Gly Ser Gly Leu val Gly Pro Ile Thr

tys 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
<Z211l> 945
<212> DNA

<213> Marinomonas sp.

<400> 31
crtatattttt gccgggggat aatgaatggg taggcaccaa tcagagtitt tgtgottitc

Page 26



ccaatatgea
atggtcgatt
agcattectt
acaaagatca
aattatcttt
tgaatccaac
caaatcaagc
aatagagcta
aaagggaacg
cggcgaattc
cacgcaatta
tttctctaac
¢ccagacatgyg
tagtrttgct
attatgtggg
32
314
PRT
Mari
32

Met Ala Leu
1

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

<400>

Pro Lys Gly

ala teu

35

Lys

Tyr Asp val

50

Tyr Leu Glu

65

Pro Tyr Ser

Leu Ser Gly

Asn Ser Pro

gattttaaca
ttggtaatgg
aaatcggtag
aagacggtte
cccttaacac
aggatggcgyg
caatggtaat
ataatggeat
gcgaaageca
cctettgtyge
tgcaaaattt
cctgagaaaa
acaacatcat
tttgacatat

tcettatatt
nomonas sp.
Leu

Gln Le
5

val Ala

20

Ty

ser Ile Le

val His va

Ph
70

Arg Phe

Glu Gl

85

Lys

His
100

LYyS AS

Asp Phe se

attggaagat
gcataatgec
gcgttaccee
ggcgagttat
aaaaaacatt
tcrcaccace
ttttgacctt
gcagtccatt
taaaacgatt
atatcattic
cagcgacctc
aacgttcaag
aggttgcgte
ctaaatattg

cattggacaa

u Ser Asn

r Met Asp

u Asp Tyr

1 Trp GIn
55

e ser Gly

u val ala

n Ala

Tyr

r Arg Asp

202663_5T25.txt

aggtccggtt
acccgeegtt
agttgcacag
gcctggeaaa
aaagccaggy
tttttcatag
tgaatcaacc
tttcatttga
gattgagtct
gacataggcyg
ttctttggag
grtacaaatcc
agaatgcaaa
accatccatg

ttgcagtaaa

Glu Tyr

10

Lys

Gly GlIn

25

Tyr

Gly phe Leu

Gly Ala Phe

Leu Glu Lys

Ile
90

Glu Leu

val Glu

105

Met

Pro Arg Asp

page 27

gtgccactte
gacgtaatga
cagctratgt
accccttttit
ccrtcggega
gcatcgtata
gagtttggeg
tcttgattty
cttgggtccc
tttttatgac
taaggcattg
aacctgaaaa
aagccataat
taggcgacgce

gceat

ASp Pro His

Met
30

Leu Asp

His Ser

45

ASD

Phe
60

Arg Leu

ITe HiSs Mex

His Asn Cys

Thr
110

Ile Cys

Ser Ile Asn

caatcacatt
atacttcgtc
gtaattegte
ctggtottat
tattacccte
acccggttac
gaatacggac
cgaccgagec
ggctgaaatc
ccgataaggc
tcatatgaat
atgcaccttyg
caagaatgga

cttttggata

Asn
i5

Tyr

Ser Lys

Ala Thr

Asp Leu

Thr Met

80

val Ala

95

Arg Gly

Arg Phe

120
180
249
300
360
420
480
540
600
660
720
780
840
900
945



Met

LYysS

145

ASn

Thr

Leu

Cys

Gly

Ser

Glu

Ile

Leu

Leu
305

Ala

130

ASn

Ser

Gly

Asp

val

210

Ile

Cys

val

ASD

Leu

290

Pro

115

Phe

Gly

val

Leu

Ser

185

LysS

Thr

Cys

Phe

His

275

Lys

Ile

Ala

Leu

ASp

Tyr

Glu

Gly

Arg

Ala

Ile

260

Ash

ser

His

val

His

ser

165

Asp

Gly

Lys

Arg

Thr

245

Thr

val

Ala

Tyr

Pro

Ala

150

Lys

ala

Ash

Ile

Thr

230

Glu

ser

Tyr

Pro
310

Phe

135

Ite

val

Tyr

Iie

Ile

215

val

val

Thr

Gly

Trp

Pro

120

Gly

Ile

LyS

Glu

Ala

200

Thr

Phe

Thr

Ser
280

Giu

Ala

202663 _ST25.1txt

ser val Ala

ser

Asn

Lys

Glu

Thr

Asp

Pro

Gly

Gly

Lys

Lys

Ser

Tyr

170

Gly

Gly

Pro

Leu

The

250

Gly

Thr

His

Ile

Ile

155

His

Gly

Pro

Glu

235

ASp

Ile

T™Hr

Lys

<210>
<211>
<Z212>
<Z213>

<400> 33
gtgctcgatc

33
939
DNA

attataccaa
gcgrgrcagg
gatcgatttg
gatatccacc

caaatcatca

rhizobium etid

gcggcgagga
tcgaagaggc
acacagtgte
agcgatctgt
ggatagtcca
tgacccgegg

atccgecttt
gaaggtacca
ggtgtgggat
ccagcegectt
caaactcgtt

gcggeeeecy

cagaaagget
ctttragact
ggcagectttt
cggatggata
gccgtgtgeg
atcggtagtce

Page 28

125

Asn Gln

140

AsSp

val Arg Ile

Trp Leu Asp

ala
190

Glu Thr

Phe
205

Gly Asn

Gly val

Asp Glu Leu

Leu Arg Asn

Ile
270

Met Pro

Gly Pro Ile

285

Asn Ser

300

Asp

ccgectatgt
ggggctttct
tccgtttgac
cagctcctgt
grttccgtga
gggatctteg

Gln Met

Pro Pro

160

Leu val

175

Ile teu

val phe
Leu

Pro

Tle
240

His

AsSp

Lys

Phe GIn

Trp Cys

cgatggaaaa
gcgtteggac
tgaccacctg
tacaagaagc
tgcttacgtt
trtatgeteg

60
120
180
240
300
360



aacagettec
attggeatgg
ttggtgaagc
ggtgccgata
aacgtrttcyg
atgaccagga
accattictt
gggattatcc
caaactcgec
cetgtegect
<210>
<21l>

<212>
<213>

34
312
PRT
Rhiz

<400> 34

Met Leu Asp
1

val Asp Gly

Asp Trp Gly
35

Trp Asp Gly

50

Arg Ser val

6%

Asp Ile

Asp Ala Tyr

ser Arg

Pro Tyr

130

val His val

145

His

aggcattctg
cagtgcacgt
attaccattg
cggtggttct
cggtgatcga
ggacagttat
tggagcegget
cggtcrcttc
gcattcaccg

acgeocadaa

obium etli
Arg Gly
5

Lys Ile

20

Phe Leu

ser Phe

Gln Arg

Arg Ile

val G1n

100

Leu Arg

Ile

Trp

ser Arg

Glu

Ile

Arg

Phe

Leu

val

Ile

Leu

cgtgcegtac
cagccggegce
gctcgacttt
cactgatctc
cggagttcty
ggaactgtge
tctaatcgec
ggtgaacgga
gtcatactgg

agctctettg

Glu Ser

Pro Ile

ser Asp

40

Arg Leu

55

Arg Met
LYsS
Ie

Met

ser
120

Cys

Asn
135

Pro

val Arg

Ala

Glu

25

Thr

ASp

Leu

Thr

105

Asn

Glu

Ile

202663_8T25
atgtggatcg
gtccgaatcee
gagatgggct
gatggcaata
aggacccctt
aacgagctga
tcggaaatct
accggaatcg
gataagcgaa

gagccctag

Phe Glin

10

Glu Ala

Cys Gln
His

AsSp

Ala
75

Thr

val aAla

90

Arg Gly

ser Phe

Lys GIn

Pro £ro
155

Page 29

LExt

cgaaccecga
cacctcagtc
Lgtregaage
tcacagaggg
ctrtcggeat
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

Gin

Glu Ile

140

Gly

Gln ser val

aaagcaggaa
cgtagatccg
ttacgagaac
gccecggette
gctggatgga
cacgcaagag
gaccgcagge
agtgggtgaa
gtatggcgag

Ala
15

Tyr
Leu Leu
Ser val
Glu

pPhe

ser
80

Arg

Phe

Arg
95

1le Gly
Cys val
Ala

Met

Pro
160

ASp

420
480
540
600
660
720
780
840
900
939



teu val Lys

Ala Tyr Glu

Thr
195

Asn Ile

val Leu

210

Arg

Thr
225

val Met

Thr Ile Ser

Thr Thr Ala

Phe
275

Iie Gly

TYFr Trp

290

AsSp

Ala Gln

305

Lys

<210>
<211l>
<212>
<Z213>

35
206
DNA

~ A0 20
LTS o J

atgccageac
ggtgaagcaa
grggtgacgg
cgcagetgec
ttgtcgeaat
cgyggecage
Tttycggtyc
atgatcagcyg
cactggaacy
gtgctggtcg
agccacggcy

His Tyr

165

Asn
180

Gly
Glu Gy
Thr

Pro

Glu Leu

His

Pro

Ser

Cys

Trp Leu

Thr

ASp

Phe
200

Gly

Phe
215

Gly

Asn Glu

230

Glu
245

Leu
Gly Gly
Gly Ser
Lys Arg

Ala Leu

Arg

Ile

val

Ser

Leuy

Leu Leu

Tle

Pro

Glu
280

Gly

ser
295

Gly

Glu Pro

310

ccgatcttee
gcattccgat
tgtgggatgy
aacgetggey
gcgrgcgect
cgecttggag
ccratgtctg
acgtgcaacg
acttgacgat
actcagtcgg

cgcttgtygac

Rhodoferax ferrireducens

caaaggcgte
aactgactgg
ttcectrtttt
getigacceg
gagcgggctt
atcgcgegac
gcrigecaat
rtattcctgeg
gggactgctg
gaacgtggtc

gcccagegag

202663_ST25.txt

Asp Phe Glu
170

val val

185

Leu

Asn val pPhe

Met Leu Asp

Leu
235

Leu Asn

Ile

Ser

val
265

Ser ser

GIn Thr Arg

Trp Tyr Gly

geetttgrac
ggtttcctge
cgcetggacg
gggcrgacge
cgcgectett
ccacgeetgg
gceeageage
acctccgtgg
ggggcgctag

gagggacccg
ggcatgcttyg

pPage 30

Met Gly Leu

Thr Leu

190

Asp

val Itle

205

Ala

Gly Met Thr

Asp val Thr

Glu Ile Phe

val Asn Gly

Ile His

285

Arg

Glu val

300

Pro

gtgggcagta
gctctgacge
cccatctgga
ccgggcaaat
atgtcgagat
cegtcaatca
gtgaagcggg
acccttegge
acgccgggge
ggttcaacgt

aaggggtgtc

phe Glu

175

Asp Gly

Asp Gly
Arg

Arg

Glu
240

Gln

Leu Thr

255

Thr Gly

Arg ser

Ala Tyr

cgtcecccatt
cacctatgac
gcgetteatyg
caccggegtg
gatctgeace
gttctatgec
actgcacctg
caagaactac
cgacagtgtt
grtttgtgrc

gcgtegeacc

60
120
180
240
300
360
420
480
540
600
660



202663_ST25.txt

grcatcgaga tggcgegege totggggety gagacacaac

gagttgcgtg gagcecgagga ggtgttcatc tccacctcgg

agccggotoy acaaacgtcc ggttggtgat ggocgtocgg

gtacagacct actgggectg gcatgecgat coggtgtaca

ctttga

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

<400>

1

Tyr

Leu

Phe

Arg

65

Leu

Met

Leu

Ala

val

145

His

Ala

Pro

val

Arg

Phe

50

Trp

Ser

ile

Ala

Asn

130

Gin

Trp

ASD

Gly

36
301
PRT

Rhodoferax ferrireducens

36

Pro

Ser

35

Arg

Arg

Gln

cys

val

115

Ala

Arg

Ash

ser

Phe

Ile

20

ASp

Leu

Leu

cys

Thr

100

Asn

Gln

Ile

ASp

val

180

Asn

Gly

Ala

ASD

ASD

val

85

Arg

GIn

GlIn

Pro

Leu

165

val

val

Giu

Thr

Ala

Pro

70

Arg

Gly

Phe

Arg

Ala

150

Thr

Ley

Phe

Met Pro Ala Pro Asp Leu Ser
5

Ala

Tyr

His

55

Gly

Leu

Gln

Tyr

Met

val

Cys

Lys

ser

ASD

40

Leu

Leu

ser

Pro

Ala

120

Ala

Ser

Gly

ASD

val

Gly

Ile

25

val

Glu

Thr

Gly

Pro

105

Phe

Gly

val

Leu

Ser

185

Ser

val

10

Pro

val

Arg

Pro

Leu

90

Trp

Ala

Leu

ASp

Leu

170

val

Ala

Ile

Thr

Phe

Gly

75

Arg

Gly

val

His

Pro

155

Gly

Gly

tgcgtgoctt gooccaccgat
gcggtggtgt actgoocgtg
ggcegatcac gcagegeetyg

gccagecgat agattatteg

rPhe val Arg Gly Gln
15

Thr Asp Trp Gly Phe
30

val Trp Asp Gly S5er
45

Met Arg Ser Cys Gin
60

Gln Ile Thr Gly val
80

Ala ser Tyr vai Glu
95

Ser Arg Asp Pro Arg
11¢

Pro Tyr val Trp Leu

Leu Met Ile Ser Asp
140

Ser Ala Lys Asn Tyr
160

Ala Leu Asp Ala Gly
175

Asn val val Glu Gly
180

His Gly ala Leu val Thr Pro

Page 31

720
780
840
900
906



195

Glu
210

Ser

Ala
225

Arg

Glu Leu

val Leu

Pro Gly

Ala Asp

290

<210>
<21i>
<212>
<213>

<4(0> 37
tcaataggcg

37
300
DNA

caggtccage
caccgggate
gtccaggayc
cgtgcggcyag
cagggcgaag
gaccgtctca
gtagtttttc
ccagacggag
ccaggcgtag
ceceecgegey
ggtcagggcec
ggaggccatg
caccacgtca
ctctgegatg
<210> 38

<211> 299

<212> PRT
<213>

Gly

Ala

ArTg

Pro

Pro

275

Pro

Met Leu

Leu Gly

Glu

Leu

200

Gly val

Glu Thr

230

Ala
245

Gly

val
260

Ser

Thr

val Tyr

Jannaschia sp.

atgtcggttc
gccacgggec
acgecgeege
agcgggegty
gtgatgccat
gcgtrgaage
aaccccttgt
acggtgggat
gttecacget
aagtggttgg
gcgaccatgg
grrttcacgc
aaccgegeea
taggcgatgr
gggatgatgc

Jannaschia sp.

Glu

Arg

GIn

Ser

Giu val

val

ASp

Ley
280

Arg

Glin
295

Pro

ggtgctegge
ctgcegeatce
ccgaggacga
tttcgaccgt
gcaacacacc
ccggeeette
ctrregectc
caacgctgtc
cggcgatttc
cacaatcgcy
cgacatagcet
cgtccecegte
cgtaatcatc
cggaatgggt

ggctccccat

202663_5T25.txt

ser Arg Arg

GIn Leu Arg

235

Ile
250

Phe ser

Arg Pro

Gln Thr

Ile Asp Tyr

ccgegtgatc
gttggagaag
caggaagacc
caggceegec
gtggteccgac
ggtcacatgg
gaacaacccg
ggcggggatyg
gggtrtcacg
cgggtecege
gtcgegeaat
gcgeecgata
cagccggaag
caggcccecaa

ccaggeegeg

page 32

205

Thr
220

val
Ala Leu
Thr

Ser

val Gly

Itle

Pro

AsSp

Glu Met

ASp
240

Gly Gly Gly
255

Gly Arg

270

Tyr Trp

285

ser
300

Leu

cagtcgaaat
acgcggttat
teatcggoct
tctgeggeca
gtcacgatcc
cccgegtggt
ccggtgaaat
cggcgggtgc
atgtgcacgt
gatccgggea
ccocttgegg
tecatccgea
aagccgeece
tcggtgacyg
cecgttggata

Ala

Trp

accgeegecg
cgaccegege
ccaggaattc
tttccageac
ggtcaccgaa
ccagcagcaa
cgccccaatg
gtttggcgat
acggcacgea
ccgggttgeg
ccaccatccy
gcgcgecgac
gccagaccyg
ggatcgegyc

aatcattcat

&0
120
180
240
300
360
420
480
540
600
660
720
780
840

800



202663_ST25.xt
<400> 38
Met Asn Asp Leu Ser Asn Gly Ala Ala Trp Met Gly Ser Arg Ile Ile
1 5 10 15

pPro Ile Ala Glu Ala Ala 1Ile pro val Thr aAsp Trp Gly Leu Thr His
20 25 30

Ser Asp §1e Ala Tyr Asp val VSW Pro val Trp Arg Gly Gly Phe Phe
5 4 45

Arg Lgu Asp Asp Tyr val Ala Arg Phe Met Ala ggr val Gly Ala Leu
5 55

Arg Met Asp Ile Gly Arg Asp Gly Asp Gly val Lys Thr Ala Leu Thr
65 70 75 80

Arg Met val Ala Ala Ser Gly Leu Arg Asp Ser Tyr val Ala Met val
85 90 95

Ala Ala arg Gly Arg Asn Pro val Pro Gly Ser Arg Asp Pro Arg Asp
100 105 110

Cys Ala Asn His Phe Tyr Ala Trp Cys val Pro Tyr val His Ile val
115 120 125

Lys Pro Glu Ile Ala Glu Arg Gly Thr Ser val Trp Ile Ala Lys Arg
130 135 140

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

His Trp Gly Asp Phe Thr Gly Gly Leu Phe Glu Ala Lys Asp Lys Gly
165 170 175

phe Glu Thr val Leu Leu Leu Asp His Ala Gly His val Thr Glu Gly
180 185 190

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

Asp His Gly val Leu His Gly Ile Thr Arg Arg Thr val Leu Glu Met
210 215 220

Ala ala Glu Ala Gly Leu Thr val Glu Thr Arg Pro Leu Pro Leu Asp
225 230 235 240

¢lu Phe Leu Glu Ala Asp Glu val Phe Leu Ser Ser Ser Gly Gly Gly
245 250 255

val 1le pro val Ala Arg val Asp Asn Arg val Phe Ser Asn Asp Ala
Page 33



260

202663_ST25.tXt

265 270

Ala Gly pro val Ala lLeu Asp ;gg Arg Arg Arg Tyr ;gg Asp Trp Ile

275

Thr Arg Ala Glu His Arg ;gg Asp Ile Ala Tyr

290

«2310> 39
<211> 9836
<212> DNA
<213>

<400> 39
ctaatcccga

cttgtgaagt
ccgggtgacc
gaactcacta
cagcaccgtce
geceetttaca
caagatgaca
ccagtggtag
ggcgatatga
cacgcaccat
gttcacacce
gagcgattga
gtccatcgag
gaccgggace
tgcggectcg
tgagatggta
<210> 40

<211> 311
<212> PRT
<213>
<400> 40

1

taagaaatct
gctgtegtaa
ggtgcaacge
agcgccaagg
tgacggctyga
gcaaacacat
gtetecgeygce
trtttgacct
acatgggcgce
gcaaagaatt
cgggaagtga
agggcgtett
cggcggaaac
acatcatagg
gaaatcgygca

acgcgaacat

Labrenzia alexandrii

ccgtceggtt
tcggaccegg
cgcecaccgga
cccgratctc
tgccttecaa
tgaagceegg
cgtggtectt
tcggattgac
ctertrecyc
ggtrcttgea
ccattgccac
ccatctecte
gggccagata
taatgtccga
tgagcctgcec
cgacggtgga

tabrenzia alexandrii

atceggacgg
cgcatcattt
cgtggtgatg
gatctcaage
aacaccgett
cccrteggte
ggcctcaaac
actgeeggyc
gatctccgge
gtccegggga
gtaggccttt
atcgctcaac
atggggcaaa
atggatcage
gcceatccac

ggacat

10

gcggeccatt
gaaaagatcc
aaaacttcgt
cectgttety
teagecgtea
acgttgccat
agacccttgg
gaaatccggt
cggatgacgt
tcgegegaac
cgeageeoecy
ccagggteca
cgaaagaatyg
ccccaatctg

gcggcaccgt

caaaataggc
ggrcarccac
cgctctcaaa
ccgcgatatce
ccagegtteg
catcatcgag
Tgaaatcacc
gcacggtett
gaacataggg
€Ccggcacctg
tcgecgecac
accgcagtte
caccatccaa
taacaggcaa

tggacaaatc

Met Ser Ser Thr val Asp val Arg val Thr Ile Ser Asp Leu igr Asn
5

Gly Ala Ala Trp Met Gly Gly Arg Leu Met Pro Ile Ser Glu Ala Ala
20 25

Leu Pro val Thr Asp Trp Gly Lgu Ile His Ser Asp ﬁge Thr Tyr Asp
35 4

rage 34
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936



202663_5T25.txt

val gg? pro val Leu Asp Gly Ala Phe Phe Arg Leu Pro His Tyr Leu
55

Ala Arg Phe Arg Arg Ser Met Asp Glu Leu Arg Leu Asp Pro Gly Leu
65 70 75 80

Ser Asp Glu Glu Met Glu Asp Ala Leu GIn Ser Leu val Ala Ala Thr
85 90 95

Gly teu Arg Lys Ala Tyr val ala met val Thr Ser Arg Gly val Asn
100 105 110

Gln val Pro Gly Ser Arg Asp Pro Arg Asp Cys Lys Asn Glin Phe phe
115 120 , 125

ala Trp Cys val Pro Tyr val His val Ite Arg Pro Glu Ile Ala Glu
130 135 140

arg Gly Ala His val #is 1le Ala Lys Thr val His Arg Iie Ser Pro
145 150 : 155 160

Gly ser val Asn Pro Lys val Lys Asn Tyr His Trp Gly Asp Phe Thr
165 170 175

Lys Gly Leu Phe Glu Ala Lys Asp His Gly Ala Glu Thr val Ile Leu
180 185 190

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

Ala val Lys Gly Arg Thr Leu val Thr ala Glu Ser Gly val Leu Glu
210 215 220

Ile ser Arg GIn Thr val teu Asp Ile Ala Ala Glu GIn Gly Leu
230 235 240

O

=
L

Glu Ile Glu Ile Arg Ala Leu Ala teu Ser Glu Phe Phe Glu Ser Asp
245 250 255

Glu val Phe Ile Thr Thr ser Gly Gly Gly val Ala Pro val Thr Arg
260 265 270

val Asp Asp Arg Ile Phe Ser Asn Asp Ala Pro Gly Pro Ile Thr Thr
275 280 285

Ala Leu His Lys Ala Tyr Phe Glu Trp Ala Ala Arg Pro Asp Asn Arg
290 295 300

Thr ¢lu Ile Ser Tyr Arg Asp
305 310

Page 35



<210> 41

<211> 981
<212> DNA
<213>

<400> 41
ttatgceggg

ctcccagtag
cggctgateg
ttcgteagec
ctcggeggcg
cgtatagagce
gtcgettteg
gagcttcaty
gcggtrtgtac
ctggaagaag
gcgatcgacg
ggegttgcgc
aaggaagaac
gttgccccge
gacgageggy
atcttcgtag
ctggacttga
S

<21le>
<213>

42
326
PRT

<400> 42

Met Alta Ile Ile GIn val
1 5
Ala Arg Ala Pro His Glu
Asp Gly Asn Tyr val Pro
35
Ala Gly Phe Leu His Ala
50

Arg Gly Asn Phe Phe Arg
65 70

accgacgaga
aggttgtgaa
tcgattgege
tcgegoaget
atatcgaaga
teccegttet
tcgacgagaa
tccatccagt
agcttgctga
aacggcacgg
ctcagegggce
acgaggttgt
ttcgecgacy
gagacggtga
acggtcgett
cggggttcat

atgattgcca

Burkholderia sp.

agtattcagce
tcttctcgga
tgacgggcat
gggtcgcggt
cgctctggeg
tggcgaaaaa
ccgeecagtc
ggaagttctt
tcageaggrt
caaacgcgaa
cgcgggtgac
ggagaatctc
actcttecat
cgacatcgra
cggtgarggg
gcggagcycy
t

Burkholderia sp.

Gin Gin

Pro

Arg

Thr
40

Ile

Asp Ala

55

Leu Asp

Ile

Tyr

Glu

Ala

ASp

202663_5T25

cggcrgegeg
gatcgggeeyg
gatcccgect
gtacttgecg
cgtgatgecc
cacgttcgea
ctrcrcctge
ggccgtggoa
cgagectege
catcgogrtc
gcaccaccag
crtgacctgg
gcgegtgagy
ggccgegteg
gacgtagttg

agcatgeage

Met His
10

Glu Asp

Ala Thr

Tyr ASp

His Lew
75

Page 36

LEXT

tgeccatectg
gggccgttyc
gccgacgacg
atgttcacct
agcaggeage
cecggetygctt
gtcatggett
tcgaccgect
gtgcggacct
ttcatggege
acgtacgegt
tcgcgattga
tgatcgtcga
gcatgcagga
ccgtcacaga

gggttctegt

Glu Asn Pro

Ala
30

Gly ser

val Pro Leu

45

vat val Thr

60

Thr Arg Mmet

ccecagegcett
ggrrgccgag
aggtgaatge
tgatgcogag
cttcggegag
cggtgaggtt
cgaacagege
tcgeggaaat
cgtegteage
cgeggtegeg
cctteaggec
acggattctc
gccggaagaa
atcctgegtc
aggcgetgee

gcatgatctg

Leu His

15

Phe Cys

val Asp
Ser

val

Glu
80

Glu

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



Ser

Lys

Tyr

ASp

Phe

145

Ala

Met

Led

Leu

225

val

Tyr

Ser

Gly

Tyr
305

Ser

Glu

val

Ser

Lys

Thr

Thr

210

Tyr

Phe

Thr

Ala

AsSn

290

Trp

ala

Ile

Trp

115

Gly

GIn

LYyS

Asn

Gln

195

Glu

Thr

Asp

Ala

Gly

Arg

Giu

Phe Ser Ser

<210>
<211>
<212>

43
954
DNA

LYs

Leu

100

Trp

Ala

Ala

Leu

Phe

180

Glu

Ala

Pro

Tle

Thr

oen
U

Gly

Asnh

LYyS

val

Phe

85

His

cys

Met

ASp

Tyr

165

His

Lys

Ala

Ala

Ala

245

Glin

Ile

Gly

Arg

Pro
325

Phe

Asn

val

Lys

Trp

ASD

Gly

Glu

230

Ala

Leu

Met

Pro

Trp
310

Leu

Leu

Thr

Asn

135

Glu

Arg

Met

Trp

Ala

215

Gly

Glu

Arg

Pro

Gly

Ala

Glu

val

val

Ile

AsSp

Ala

200

Asn

Cys

Leu

Glu

val

280

Pro

Gly

202663_5725. txt

Asn Pro Phe Asn Arg

Arg

105

Gly

Met

Arg

Ser

Met

185

val

val

Leu

Gly

R
oy —
(¥ e )]

Ile

Trp

80

AsSn

Pro

Phe

Thr

Ala

170

Lys

Leu

Phe

Leu

Ile

250

ASD

Ala

ser

His

Page 37

Ala

Leu

Ala

Arg

155

Lys

Leu

val

Phe

Gly

LYS

Glu

Ile

Glu

Ala
315

Gly

ser

Phe

149

Gly

Ala

ASp

Ala

220

Ite

val

Ala

ASp

Leu

val

125

ala

ser

val

Leu

Glu

205

Lys

Thr

Asn

Phe

285

1le

Pro

ASp

Lys

ASp

val

Asn

ASp

Phe

180

Ser

Asr

Arg

Ile

Thr

270

GlIn

His

Ala

Glin

95

ASp

Arg

Pro

L.eu

Pro

175

Glu

ASD

Gly

Gln

Gly

Ser

Pro

Asn

Glu

val

Ala

Arg

pPhe

Leu

160

The

Ala

Asnh

Glu

Ser

240

LYS

Ser

Leu

Leu

Tyr



<213>

<400> 43
tcageegtec

cgegrcgaac
cagcecgegtg
gcgcaactgt
ctcgaacacc
gcegtegege
cttcagcagg
cagccagtga
gtcgatcacy
cggeaccgceyg
cgacacgeeg
gcattcgacy
cgcaagcgag
aacatgcacy
gcgegcytey
gggcgcetteg

44
317
PRT
Burk

44

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

<400>
Met Pro Arg
i

Ala Pro Ala

Ala
35

Pro Ile

ser Asp val

50

Arg Leu

65

ASp

Arg Leu Asn

Glu cys val

gcgtagtcga
agceggegcg
accggeatga
gcategtega
gtctgocogeg
acgacgaaca
accgactccg
tagttcttga
tggaggtgea
aacgcgatga
cgcgracaca
aggatgtcgce
cgcctgaatc
gtgtcgtacg
gcgatcggaa
acggatggaa

holderia

Thr
5

Glu

Phe
20

Pro

Asp Ala

Thr Tyr

LyS His

val Pro

85

Arg Arg

Arg

Gln

Arg

ASp

Ile

70

Leu

Ser

Burkholderia cenocepacia

ccgeeagget
tecatcggecce
tgccgergge
tgcgegeage
tgatgecatg
cgttgaaccc
cgceegegtce
tctgeggate
gcecttegeg
actggttcac
gcatctcgac
gcagcgeatc
gcrcgatatg
tgacgtcgga
tgaagcgygec

tgccatgatg

cenocepacia

ser Ala

Gly Ala

val ser

40

Thr val

Glu Aarg
Thr

Asp

Gly Leu

202663_5T25.txt

ccacgecgga
cggacggeeg
cgtcgacgtyg
ctgggegteg
cagcacgecg
gggcectteyg
atagcccttc
gaccgattcg
caactgeege
cgcategege
gtaggcgtgg
gtcggtcaac
cttgtcgagg
gtgcagaaag
gttcatgtag

ggccgaacgt

His Gly

i0

His

Ala
25

Tyr Met

val Leu Asp

val Trp

Phe Arg Arg

75

Ala
90

ASp Leu

Arg His Ala

Page 38

tegeegtoct
tcgeegateg
atgaacactt
atgcccatcg
cgcregggey
gcgatgctge
agcagecogg
ggcggaatgce
tcgrtogega
gggtcgegge
cgcageeceg
ggcacgtrtca
cggaagaage
ccecagtega
gcggegeoct

gtctececgey

ITe Pro Ser

Asn Gly Arg

30

Trp Gly Phe

45

Asn
60

Gly Arg

Ser Leuy

Arg asp Ile

Tyr val Glu

tcgeccagta
tcgogtcgtt
cgrecgegtc
ccgtegeeag
tccgeageceg
cgtccgtygea
cgacgaggtc
gccgeacgtc
ccgatcegra
tgaaggtcgg
agcygegeac
geegeaaceyg
ggeegtreca
gcaccgatac
gcggaaacgc

gcac

val Glu

i5

Phe Ile

Leu His
Phe

Phe

Leuy
8O

Arg

t.eu val

95

Met Leu

60
120
180
240
300
360
420
480
540
600
660
720
780
840
500
954



Cys

val

Glu

145

Arg

Trp

Glu

Gly

Leu

Met

Gly

ASp
305

Thr

Asn

130

Arg

Arg

Leu

ser

Phe

210

Gly

Ala

Arg

Pro

Pro

290

Pro

<210>
<Z211>
<212>
<213>

<400>

ttaatattca actggatcac gatgtttacc ttcattgtge

115

GlIn

Glin

Ile

ASD

val

i85

Asn

val

Met

ASD

val

275

Met

Ala

45
864
DNA

100

Gly

Phe

Leu

Pro

Leu

180

Leu

val

Leu

Gly

Ala

260

Thr

Thr

Trp

val

Ile

Arg

Pro

165

val

Leu

Phe

Ite

245

ASD

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

Gin

Phe

Asp

280

Phe

val

atpha proteobacterium

45

202663_ST25.txt

105

Phe

val

ASp

L.eu

185

ASD

ASp

Arg

Ala

Ile

265

Ala

ASp

Asp

Ser

Pro

Leu

Pro

170

LysS

Gly

Gly

Gln

Thr

Ala

Tyr

Arg

Tyr

His

Glin

Gly

Ser

Arg

Thr

235

Arg

ser

Ile

Tyr

Ala
3135

tatacgtttc gacaaaggce cgatattgcec ggaagcaatt

aacaggcatc acgcccccgyg cagtcgaggt tatgaagacc

gtcgacagta atgtcttgcg catgacatct aacttccaat

page 39

110

ASp Pro Arg Asp Ala
125

Gly ser val Ala Asn
140

val ITe 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 Gln
Thr Ala Gly Gly Ile
Gly Asp Gly Arg Pro

Trp Ala Lys His Gly

Asp Gly

agctgecaat aggeatgeat
ggtegttegt caattcettgt
tcgtcagegg ttttaagett

tcttegcaaa tgtcaaaaat

60
120
180
240



acaagacact
ctggeectte
cgtaggcage
caacagagct
actgtrcttt
catctcttgg
atgcattttt
tggtgtaagg
cacctaactt
gaagaaaccc

ceat

u Pro Ile
s Ser

Asp

Ley
40

e Lys

U His Met

55

s Asn Cys

e Cys Thr
a Glu

Asn

Glu
120

roLys
1 arg 1le

p Leu Asp

ggtttgccge gtaattocca
gatcgagaaa atattgaatc
ggctgtgtct gctccacgtt
gtaattcttg acggtaggat
cagatgcaaa ccacacteca
agctatgaag cggttttcty
tgtgcagatg aactcaacat
aatttctatg atttgegett
ggaaaatcga tctaaatgat
gtcataagtc gcgtotgaat
gataggtagg tactgcccat
<210> 46
<21l> 287
<212> PRT
<213> alpha protecobacterium
<400> 46
Met Asp Gly GIn Tyr Le
1 5
Asp Tyr Gly Phe Leu Hi
20
Trp Gly Gly Ala Phe Ph
35
Arg Gly Met Asp Ala Le
50
ITe ITe Glu ITe Leu Hi
65 70
Ala Tyr val Glu phe I1
85
Arg Asp Pro Arg Asp Al
100
pPhe Gly Ser val Ala Se
115
Ala Ile Thr Asp val va
130 '
val Lys Asn Tyr His Tr

202663.ST25.txt

tacgtcggoc
ggacacgttyg
ataaagccct
tggtggaatg
gctggeceact
atctcgactg
gagcttggac
aattgacata
gaaaaatgct

ataatccaaa

Glu Ala

10

His

Ala Thr

25

Tyr

Gly Asp His

ser Ile Pro

val Ala Leu

75

Gly Thr

94Q

Arg

Phe Ile

Leu Glu

Pro Pro Ser

Met val Lys

Page 40

gttgaaacca
ccattaaggt
ttgaccatat
cgaacgacat
gaaccgaacy
aagttgggrg
aacgccacgce
tgcaaagegt
ccgececata

acggacaatt

Lys Leu Ser

val Ala

30

AsSp

Leu Asp

45

Arg

Tyr Thr

60

Lys

ser Lys Leu

Ser Pro Asn

Ala
110

Ala phe

Leu

cys

ser
140

Asp

Gly Leu Tyr

caccattggt
caatcagagt
ccaaccaatg
ccgrgatege
gaatggcaaa
acgrtcctct
aattatgaag
ccattccacg
catgggcaac

tcgccteatg

val
15

Leu
His val
Phe Ser
Gln

Ala

Asn
80

LysS

Phe
95

sSer
Ile Pro
Leu
Thr

Pro

Ala Ala

300
360
420
480
340
600
660
720
780
840
864



145

Tyr

val

val

Ile

Ile

Thr

Ala

Trp

Glu

ser

ser

Phe

210

Thr

Ala

Ser

Gin

Arg
Glu
Thr
195
ASp
val
Gly

Gly

Ley

Gly

Gly

Pro

Ile

ASDP

Gly

Asn

260

His

Ala

165

Pro

ASD

Cys

LYyS

val

245

Ile

Asn

150

ASp

Gly

val

Glu

Leu

230

Met

Gly

Glu

Thr

Phe

ser

Glu

215

Lys

Pro

Pro

Gly

Ala

Asn

val

200

Leu

Thr

val

Leu

202663_ST725. txt

155

Thr Leu Ile Asp Leu

Ile

185

Leu

Glu

Ala

Thr

Ser

265

His

170

Phe

Leu

val

ASp

Lys

Arg

Ser

Gly

Arg

Glu

Ile

Arg

ASp

Ile

Ile

ASp

Ile

Pro

Thr

Thr

205

His

Phe

Glu

Met

val

Asn

ASn

190

Arg

Ala

Ile

Arg

His

270

Glu

Gly

Gly

GIn

GlIn

Thr

Pro

255

Ala

Tyr

160

Asn

val

Thr

Asp

Ser

240

Ile

Tyr

275

<210>
<211
<212>
<213>

<400> 47
atgagtgacg

47
882
DNA

gtatcccegg
tggaagggca
gccgegegac
acgcgregea
aaaggggtgg
tatatcttec
acgcggggtt
tcacagctga
cattccggtce
ttgtacaccc
gcgaccgage
gccgargagg
ggtcgaacga

agccecattat
tggatcaggg
acatcttcaa
tcaatcacga
atggactcga
rtgetgatcc
tcgeggatyga
tcectgetga
ttcggettga
acgtgtecga
cttcagcagg
tggacateec
tc¢ttcacctg

ttcgcggeac

gamma proteobacterium

ctatatcaac
attcetgete
gctegacgec
catgagtcga
cgatgecteg
ccgggatttt
ggagaaacgc
caccctrggac
ggcectggag
gtcagcageg
aattctgege
ctggaaagag
cagcacageg

aacccecgge

ggtgactatc
ggtgatggcg
catctcgatc
gacgcgtgga
attcgettta
aaaccgacgt
cgcaatggta
cctegttaca
gcgggttatg
agcaacctgt
ggcattacac
cgacagctca
ggrggeyege

ccgattaccec
Page 41

285

ttccactgtce
tattcgatgt
ggttctttga
aggaagcgat
tcgtgacccg
gcategtetg
ttcgectgat
aatgcctcga
acgatgcgcet
ttatcgtcaa
gggacaccat
gtgcgttega
ttccggteay

aggcaatcga

tcaggcgegg
ggtcrecgee
ctcgattcag
catcgaaacc
cggcgagecec
ggtggcgect
gattagegeg
ccgcetgeat
ttggctcgat
gaatggtgtg
tctegagete
tgtctatatce
ggaggtcgea

caacgcgtat

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



202663_5T25.txt
tgggcgatge gtgaaacaga ccggtacgeg acgccgettt aa 882
<210> 48
<21i> 293
<212> PRT
<213> gamma proteobacterium
<400> 48
Met ser Asp Glu Pro Ile Ile Tyr Ile Asn Gly Asp Tyr Leu Pro Leu
1 5 10 15

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

Gly val Phe asp val val ser Ala Trp Lys Gly Asn Ile Phe Lys Leu
35 40 45

Asp Ala His Leu Asp Arg Phe Phe Asp Ser Ile ggn Ala Ala Arg Leu
50 55

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

Thr Arg Arg Asn Ggy Leu Asp Asp Ala ggr Ile Arg Phe Ile val Thr
g 85

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 Ash Gly Ile Arg Leu Met ITe Ser Ala Thr Arg Gly phe
130 135 140

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

Ser Gin 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
180 185 180

teu Phe Ile val Lys Asn Gly val reu Tyr Thr Pro Ser Ala Gly Iie
195 200 205

teu 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
Page 47



225

Ala asp Glu val phe Thr Cys ser Thr Ala Gly Gly Ala Leu
245

230

250

202663_ST25.txt
235

arg Glu val ala Gly Arg Thr Ile Arg Gly Thr Thr Pro G
260 265 27

240

Pro val
255

Pro Ile

Thr G1n Ala Ile Asp Asn Ala Tyr Trp Ala Met Arg Glu Thr Asp Arg

275

Tyr Ala Thr
290

<210>
<21l1>
<212>
<213>

<400> 49
atgggcattg

49
1014
DNA

gatacaccgg
tttgecgygtyg
agcatttttg
catggcaata
ctgcgtcrgyg
agcctgagec
cgtaaaggeg
tatctgtagg
catgttegte
gatctgaccg
gatgccgata
aaactggcaa
attgccggty
gatgccgatg
gatggtgrtc
ttttgggeac
<210>
<211>
<212
<213>
<400>

50
337
PRT

50

Pro Leu

ataccggcac
caggcagcgt
gtgtrgcatg
ataccggrrt
trrttegtet
atagcggtta
agctgegtga
aaaaagatct
catttectec
gtgccggteg
cagcaagctt
attgtgttgc
gcecgagecg
caatgggtat
aaattatggc
cgattggtga

tgatggatga

280

Mycobacterium vanbaalenii

cagcaatctg
tattcagtat
gattgaaggt
tggtcatage
gggcgatcat
taccaaagat
aagctttgtt
gagcaaactg
ggcagagcag
taataccgtt
tgaagcaaaa
agaaggtcey
taatgcactg
tgaagcagca
agttaccacc
tggtgaaccy

acctggtccg

Mycobacterium vanbaalenii

gttgcagtty
agcgattatg
gaatatctgc
gatctgacct
ctggatcgte
gaactggccg
aatctgacca
acccatcagg
artrttggea
gatccgacca
gatcgtggtyg
ggrtttaacyg
ccgggtatta
ctgcgtgaﬁg
gCaggeggty
ggtccggita

ctgattgaag

285

aaccgggtge
aaattgatta
ctgcagaaga
ataccgttgce
tgctggatgg
atattaccaa
ttaccegtog
tgtatattta
ccaccgeage
ttaaaaatta
cacgtaccge
tgtgcattgt
cacgtaaaac
rtaccageca
ttaccccgat
cecgttgecat

caattcagta

aattcgtgaa
tagcageccg
tgcaaaaatt
acatgtrtgy
tgcacgtaaa
aaaatgtgty
ttatggtaaa
tgccaticey
tgttccgegt
tcagtggggat
aattctgatg
gaaagatggt
cgtgtttgaa
tgaactgtat
taatacccty
tcgtgategt

1ttaa

Met Gly Ile Asp Thr Gly Thr Ser Asn Leu val Ala val Glu Pro Gly
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60
120
180
240
360
360
420
480
540
600
660
720
780
840
900
960

1014



Ala

TV

Glu

Thr

65

His

Gly

Ala

Phe

Lys

145

TYF

val

Thr

Ala

Cys

225

Lys

Thr

ASD

Ile

Glu

Gly

50

Gly

Gly

Ala

ASp

val

130

ASp

Leu

val

Ile

Lys

210

val

Leu

val

val

Arg

Tle

35

Glu

Phe

Asn

Arg

Ile

115

ASh

Leu

Trp

Pro

ASp

Ala

Ala

Phe

Thr

Glu

20

ASp

TYr

Gly

Ite

LYS

Thr

L.eu

Ser

Ala

Arg

Asn

Arg

Glu

Ser

Glu

260

Ser

ASD

Tyr

Leu

His

Phe

85

Leu

LYS

Thr

Lys

Phe

165

His

Tyt

Gly

Gly

Pro

245

Ile

His

Thr

Ser

Pro

ser

70

Arg

Arg

Lys

teu

150

Pro

val

Gin

Ala

Pro

230

Ser

Ala

Glu

Pro
ser
Ala
55

ASp
Leu
Leu
Cys
Thr
135
Thr
Pro
Arg
Trp
arg
Gly
Arg

Gly

Leu

Ala

Pro

40

Glu

Leu

Gly

ASp

val

120

Arg

Arg

Gly

200

Thr

Phe

Asn

Ala

Tyr

202663_8T25.txt

Gly
25

rhe
ASD
Thr
ASp
Ser
105
Ser
Gly
GIn
Glu
Ala
185
ASD
Ala
Asn
Ala
Met

265

Asp

10

Ser

Ala

Ala

Tyr

His

a0

Gly

Leu

Tyr

val

Gln

170

Gly

Leu

e

val

Leu

250

Gly

val ITe G1n

Gly

Lys

The

75

Leu

Tyr

ser

Gly

Tyr

135

Ile

Arg

The

Leu

Ile

Gly

Ile

60

val

Asp

Thr

Gin

Lys

Ite

Phe

Ash

Ala

Met

220

Iie

Gly

Glu

Ala Asp Glu

Page 44

val

435

Ser

Ala

Arg

Lys

Leu

125

Arg

Tyr

Gly

Thr

Ala

205

ASp

val

e

Ala

Ile

Tyr

30

Ala

Ile

Mis

l.eu

ASp

110

Arg

Lys

Ala

Thr

val

190

Ser

Ala

Lys

Thr

Ala

270

Met

15

ser

Trp

Phe

val

95

Glu

Glu

Gly

Ile

Thr

175

Asp

Phe

Asp

ASp

Arg

t.eu

Ala

ASp

Ile

AsSp

Trp

80

Asp

Leu

Ser

Glu

Pro

160

Pro

Glu

Asn

Lys

Arg

val



202663_5ST25.txt
275 280 285

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

1le 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 teu Ile Glu Ala Ile Gln
325 330 335

Tyr
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