202663 _5T25.txt
SEQUENCE LISTING

<110> Lonza AG

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

<130> 202663
<160> 50

<170> PatentIn version 3.5

<210> 1
<211> 322
<212> PRT

<213> mesorhizobium Toti

<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 Tyr Pro His Gly val Ala phe Met

Asp Gly GIn Tyr Leu Pro Met Sgr glu Ala Lys Ile Sgr val Leu Asp
35 4 4

Trp ggy Phe Leu His Ser ggp 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 ¢

Gly Met Asp Arg Leu Arg Met Lys Leu Pro Tyr His Arg Arg Glu val
85 90 95

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

Tyr val Glu Met ITe 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
13¢ 135 140

Gly Ser val Ala Asn Lys Glu GlIn Leu Glu Arg Gly Leu His val Gly

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

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

pPage 1



Asp val

Glu
210

ala

Thr Pro

Asp Leu

Pro Arg Leu

Ala Gly Gly

Ser Gly Lys

Glin
305

Lys

Gly Ser

<230> 2

«211> 969
<212> DNA
<2313>

<400> 2
atgaccctyg

gatacccgtc
gaagcaaaaa
gttcatgttt
ggtatggatc
agcaattgty
ggtggtagec
gcagttcecgt
gttagcgaaa
tggctggatc
attatggata
aatcgtcage

tttgatctgt

ata Glu

Pro Gly

Ala pPhe

Ccys

Glu
260

Ile Met

val Gly

Ser Asp

caaccaccga
gttatrccgea
ttagegttct
gggaaggtcg
gtctgcgtat
ttgcactgag
cgacctttag
rtggttctgt
ccgttegtat
tggrtcgtgg
ccaatggcaa

tgaaaacacc

gtggtgaagt

Thr

Phe

Gly

Glu

Gly

Pro

val

ASD

Ala Leu

200

Asn val

215

val Leu

val Gly
Ala

Glu

Thr
280

val

val Thr

295

Ala Trp

Mesorhizobium Toti

tgcaaccgrt
tggtgttgea
ggattggggt
tttrtttcgt
gaaactgeeg
cggtcataaa
ccgtgatceg
ggcaaataaa
tcctccgaaa
tctgtatoat
tattgcagaa
ggcatttggt
tggtetggea

Phe

202663_5T25.txt

Tle Met Asp

Thr val

Pro Gly

Leu val

Asp Glu val

265

Arg val Asp

Arg Glin Leu

Ser Thr Pro

315

ggtgttccgg
titatggaty
trrctgeatt
cLggarcrgc
tatcatcgte
agcgectatg
cgtgaagcag
gaacagctgg
agcgttgatc
gcctatgatyg
ggtccgggtt
gttetgoctg

gttaccgcag

Page ¢

Thr Asn
205

Gly

LYys Asn

220

Arg

Thr Arg Gln

Thr Ala

Thr
270

Phe Ile

Gly Ser Ser

285

Met
300

Asp Leu

val Lys Tyr

aagttgaaac
gtcagtatct
ctgatgccac
atctggatcg
gtgaagrtga
tggaaatgat
aaaatcgctt
aacgtggtct
cgaccattaa
Ttggtgcaga
ttaacgtgtt
gtattacacg

cagatctgec

Asn Ile

Gin

Leu

va'l
240

ser

AsSp Leu

ser Thr

Iie Gly

Tyr Trp

Ala ser

320

cacccataaa
grcgatgage
ctatgatacc
ctritttcgt
acgtgtrety
ttgtaccegt
tattgcattt
gcatgttggt
aaattatcat
aaccgcacty
taccgtgaaa
tcagagegtt

tcgtctggaa

60
120
180
240
300
360
420
480
540
000
660
720
780



202663 _5T725.txt

ctgggtgaag cagatgaagt ttttattacc agcaccgcag gcggcattat googgttacc 840
cgtgttgatg gtagcagcat tggtageggt aaagttggtyg ttgttacccg tcagctgatg 900
gatctgtatt ggcagaaaca ttctgatgat gcatggtcta caccggttaa atatgectca 360
ggatcctga 969
<210> 3

<211> 328

<212>» PRT

<213> Aspergillius terreus

<400> 3

Met Ala Ser Met Asp Lys val Phe Ala Gly Tyr ala Ala Arg Gln Ala

1 5 10 15

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

Trp val Glu 61y Glu Leu val Pro Leu Ala Glu Ala Arg Ile Pro Leu
35 40 45

Leu Asp GIn Gly Phe Met His Ser Asp Léu 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 Thr Lys bLeu Arg Leu Arg Leu Pro Leu Pro Arg Asp
85 80 85

Gln 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 i35 140

Pro Tyr val Trp val Met Glu Pro Asp met Glin 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 GIn 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

Gly val Leu

Lys Ser val

Giu Phe val

Thr
275

Cys Thr

val
290

Pro Asn

Gly
305

Tyr Trp

Tyr Asn Glu

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

<400> 4
atggcaagea

4
987
DNA

accgaaacca
ctggcagaag
gatgttccga
gaageoagct
attctggrtg
acccgtggte
atgrrrgtge
gcagttottg
aatctgeagt
tatccgtitc
ctggtgaaag
aaaagcgtga
gttgaactgg

ccgattacca

Thr Glu

Tyr Thr

Gly

Pro

Ser
215

Gly

ASp Arg

230

Ile Asn

245

Pro val

260

aAla Gly

Gly Gly

Ala Met

Ala

Glu

Gly

Gin

His

Ala Glu

teu Ala

Ile Met

280

Ile
295

Gly

Tyr Asp

310

Asn
325

Arg

tggataaagt
ccaatcegtt
cacgtattcce
gcgtrtggoa
gtaccaaact
aaatggrrgce
tgaaaggtgt
agccgtatgt
cacgtaccgt
ggggtrgatct
tgaccgatgg
atggrtgttct
ttaatgcage
catatcgetg

ccctggatgg

Ser

Gly Ser

Aspergillus terreus

Lrttgecggt
tgcaaaaggt
gctgetggat
tggtcygtttt
gegrctgegt
caaaagcggt
tcgtggcacc
ttgggttatg
tcgtogtgtt
ggttcgtggt
tgatgcacat
gtatacaccg
agaagecttt
tgatgaaatrt

tatgccggrt

2026635725, txt

phe asn Ile

val Leu

235

Gly

Phe
250

Gly

Arg Cys

Ile Thr

Pro Ile Thr

Ala Ala Tyr

315

tatgcagcac
attgcatggg
cagggtrtta
rttcgtctgy
ctgcegetge
attcgtgatg
cgtccggaag
gaaccggata
cecgectagtg
argttrgaag
ctgaccgaag
gatcgtggtg
ggtattgaag
tttatgtgta

aatggtggtc

rpage 4

val Leu val

220

Gin Gly val

ITe Glu val

Ile
270

Asp Glu

Thr Leu

285

ASp

LYS Lys

ser Phe Glu

gtcaggecaat
ttgaaggtga
tgcatagcga
atgatcatat
ctcgtgatca
catrtgtgga
atatcgtgaa
tgragegtgt
caattgatcc
cagcagatcg
grageggttt
ttctygcaggg
tgcgtgttga
ccaccgceagyg

agattggtcc

Lys Asp

Thr Arg

Arg val

rPhe Met

Gly Met

Trp Asp

320

tctggaaage
actggtteccg
tctgacctat
tacccgtctg
ggttaaacaa
actgattgtt
taatctgtat
tggrggtage
gaccgttaaa
tggtgcaacc
taacattgtg
tgttacacgt
atttgtteccg
cggtattatg

gattaccaaa

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



202663_8T25.txt

aaaatttggy atggctattg ggcaatgcat tatgatgcag cctatagett tgaaattgat 960
tataatgaac gcaattcagg atcctga 887
<210> 3

<211> 339

<212> PRT .

<213> Mycobacterium aurum

<400> 5

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

1 5 10 15

pro Gly Ala gie Arg Glu Asp Thr gro Ala Gly ser val Ile Gln Tyr
0 5 30

Ser Asp ;gr Glu Leu Asp Thr Sgr ser Pro Phe Ala Gly Gly val Ala
4 45

Trp Ile Glu Gly Glu Tyr Leu Pro Ala Glu Glu Ala Lys Ile Ser Ile
50 35 60

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

val Trp His Gly Asn ITe 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 ¢lu Ile Thr Lys Lys Cys val Ser Met Ser Gin Leu Arg
115 120 125

Glu ser Phe val asn Leu Thr val Thr Arg Gly Tyr Gly Lys Arg Lys
130 135 i40

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 GIn Ite 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 GlIn 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
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ASp Ash

225

cys

Asp Gly Lys

Arg Lys Thr

Leu Arg Asp

val Thr

290

ala

Glu ala val

305

Asp Arg Phe

Ile Glu Tyr

<2i0> 6
<Z211> 1020
<212> DNA
<213>

<400> 6
atgactgcic

cgcgaggaca
agceegtreg
aagatcteca
gtatggcacg
tecaagetygce
tgegtgtega
ggaaagcgea
atccegtacc
ccgegecatyg
tggggtgatc
ctgctegact
gacggcaage
ttecgaactog

ctetacgacg

val

Ala
245

Leu

val Phe

260

val Thr

Thr Ala

Gly Asn

Trp Ala

trtcagacct
cCccggecgg
ccggcggegt
tcttcgacac
gcaacatctt
gcctggacge
tgtcgeagcet
agggcgagaa
tgtgggeett
tcecgeegege
tcaccgcage
cggacaactg
tggectcece
ccgaccagat

ccgacgagtt

Glu

ser

Glu

Ser

Gly

Gly

Leu

Gly Pro

Prg Ser
aAla

Leu

Glu
280

Arg
Gly val
Glu

Pro

Met ASp

Mycobacterium aurum

cggecacctec
ctcggtgatc
cgcctggatc
cggatteggt

cggetegge
cgggtacage
gcgcgaatcg
ggacctgtece
ceegeecgec
cggcegeaac
cagtticgaa
cgtggecgaa
grcceggaac

gagcatcgaa
gatggcggrc

202663_8T25.txt

Gly Phe Asn
235

Asn Ala

250

Arg

Asp Gln Met

Leu Tyr Asp

Thr Pro Ile

Gly Pro Leu

315

Glu Pro

330

Gly

aacctggtgg
cagtacagcg
gagggcgaat
cattecgate
gaccacctgg
aaggacgaac
ttcgtgaatc
aagctcacce
gagcagatct
accgtcgacc
gccaaggace
ggtccggget
gcgtigoogg
gceaccctge

accaccgcgg

Page 6

val Cys
Pro

teu

Gly Ile

Ile

Gly

Glu

val

Ile

Ala Thr

270

Ala Asp

285

Asn Ser

300

Thr val

Pro Leu

cecgtegagee
actacgaact
acctgeegge
tgaccracac
accggttget
tggccgagat
tgaccgtcac
atcaggtgta
TCOYraccac
cgaccatcaa
gtggtgegeg
tcaacgtgty
gcatcacceg
gcgacgtcac

gcggggtcac

Glu

Leu

Ala

Ile

l.eu Met

Asp Gly

Ile Arg

320

Glu Thr

cggegeeate
ggacacctcc
cgaagaagcg
cgtcgegeat
cgacgyggcy
caccaagaag
ccggggatac
catctacgec
cgcgatcgtg
gaactaccag
caccgegatc
catcgtcaag
taagacggtg
cagccgtgaa

accgatcaac

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



202663.85T25.txt
tcgetggatg gegaggecgt gggcaacgge gageccggte cactgacggt ggecatccgyg 960

gaccggttct ggocgctgat ggacgagceg ggeccgoetga tegaaacgat cgaatactga 1020
<210> 7

<211> 330

<212> PRT

<213> Arthrobacter

<400> 7

met Ala pPhe 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 Pro Ala Asn
20 25 30

Pro Leu gTa Gly Gly ala ala Trp Ile Glu Gly Ala phe val Pro Pro
5 40 45

ser Géu ala Arg Ile Ser gie phe Asp GIn Gly E%r Leu His Ser Asp
5 5

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 a0 95

ey Glu Leu
1

Ile Pro Pro teu Thr GIn Asp Glu val Lys Glu Ile Ala
100 10

Wl
e
)

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 GIn 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
185 200 205

Ala pro Leu teu Leu Asp Gly Asp Gly Leu ifeu Ala Glu Gly Ser Gly
210 215 220
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phe Asn val

225

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> Arth

<400> 8
atggcattca

atcacttata
atcgagggty
ctccactcgg
gacgaccaca
acacaggacg
geetteggt
acgaagcace
gaccgaattc
agctcgatecg
gagacgcacg
gagggcregy
gcggegetec
gaggcgatic
tgcacgactg
ggggrrcecyg
agctcgregt

val

Ile

LYS Asp

230

Pro

His
260
asp Glu

ser val

Gin sSer

ile

ala

val

ASp

Iie

Thr Arg

Ile

Leu

Leu

Gly

Ile Arg

310

Leu
325

Leu

robacter

gcgeccgatac
gcgactacga
cattecgtgec
acgtcaccta
tcgaacgect
aagtgaagga
ccgtgtcgat
gcecgeaggt
gcgacggcgt
accctcaggt
accgcgggtt
ggttcaacgt
ccggeattac
tcgecgacat
cgggcggagt
gccccatcac

tgcttacgec

Thr

Pro val

sp.

ctccgagatc
actcgatcct
gccgteggag
cacggtcttc
cttetecaac
gattgcgctce
taccegeogt
gtacatgtat
gcacgecatyg
caagaacttc
cgaggetece
cgtegtgatc
gcggaagace
cacgeteget
gtggeccattc
ccagtegatce

tgtgcagtac

202663_ST25.txt

Gly val val
235

Thr val

250

Lys

Ala Ile

265

ASD

Cys Thr Thr

Pro Ile Ser

Arg Tyr Trp

Gln Tyr

gtctacacge
gctaaccege
gcgcggatct
cacgtctgga
gcggagtega
gaactcgtcg
tacagetcga
gccgteccat
gtcgeacaga
cagtggggyg
cttctgeteg
aaggacggeg
gtgctcgaga
gaactgctcg
gtcagegtog
atccgregrt
tga

Page 8

Ala

Arg Sser
Glu

Leu

Thr Leuy

Pro

Ile

Ala

Glu Leu

270

Gly

Gly

Leu

acgacaccgg
tcgeggyagy
cgatcttega
acggaaatge
tgcgeatcat
cgaagaccga
ctccgggcga
atcagtggat
gcgtgegeeg
atctgatccg
acggcgatgg
tcgtgcgeag
tcgecgaate
acgccgacga
acggcaaccc

actgggagct

Gly

val

Asn

val Trp

Pro Gly

val

cctecgactac
tgcggeatgg
tcagggttac
attccgecte
cecrecycte
attgegtgag
gcgecgacatc
cgtgcegttt
aaccecgege
tgcggttcaa
actgcttgec
cececgggtoga
gcreggacac
agtgetegge
catctecggac

gaatgtcgag

60
120
180
240
300
360
420
480
540
600
660
720
780
840
500
960
993



202663._5TZ25.txt

<210> 9

<211> 9

<212> PRT

<213> Escherichia coli
<400> 9

Thr Ser Ala Tyr %1@ Arg Pro Leu Ile
1

<210> 10

<211> 8

<212> PRT

<213> Escherichia coli

<400> 10

val phe Glu 6ly Ile Arg Cys Tyr
1 5

<210> 11

<211> 8

<212> PRT

<213> Escherichia coli

<400> 11

Asp val Gly Met Gly val Asn Pro

1 5

<210> 12

<21l> 9

<212> PRT

<213> Escherichia coli

<400> 12

Pro Thr Ala ala Lys Ala Gly Gly Asn

1 5

<210> 13

<211> 960

<212> DNA

<Z13> Penicillium chrysogenum

<400> 13

atggctacaa tggaaaaaat cttegocgee taccacgage
aacacccace ccrtcgcaaa aggtgteget tgggtggagg
gaagcccgta tcccaatcct agaccaagge ttcatgeaca
ccctotgtct gggatggacy ctttttoccgg ctcgatgacc
agcrgecacca agctacgcat gaaactcccce ctoccacgey
gtcgatatgg ttgcaaagag tggeatccge gacgogttty
ggattgaaag gtgtgcgagg ctctcgecct gaggatatcg
attcaaccct acgtctggtg tatggaacct gaggtgeage
atcgcaagga ctgtccgecg cgtocccgoect ggetgeatog

Page 9

gccaaaagct
gagaacttac
gcgacttgac
acatcacccy
acgaggtgaa
tcgaaatcat
tcaaccgtat
ctgtgggtgy

accccactgt

tcttgeageg
tcctetecat
atacgatgtt
gttggaagee
gcagattctg
cgtgacgegt
ctatatgtte
aagcgcaatt

caagaatctg

60
120
180
240
300
360
420
480
540



caatggogtg
ttcctgaccg
aaggacaata
gtgattgatg
atggctitatg

accagtcttg

tgggatgggt

atcrggtteg
atggtgacac
ttctgtacac
tcgetcgage
atgcggatga
atggcaagec

actgggctat

cggecttttc
caacctcacc
tccagetege
cagcggettt
aatttrtatg
cgtgaacgac

ccactatgat

202663_5T25
gaggetictg
gaaggttceg
ggagtacttg
gacattaagg
tgtaccacty

ggaaaggttg

cctgcctaca

SEXT

atcgtggege
gcttcaacat
aaggtgtgac
fcgagttggt
ctggaggtat
ggtctgttac

gcttcgagat

cgaatatccc
tgttetogtyg
acgcaagagt
acctgtccaa
catgcccate
caagaagatc

tgcetattag

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

<400>

i4
319
PRT

penicillium chrysogenum

14

Met Ala Thr Met

1

Leu

Glu

Gin

Asp

65

Ser

LYS

Phe

APg

val

145

Ile

val

Leu

Gly

Gly

50

Gly

cys

GIn

val

PTo

130

Trp

Ala

LYS

Ala

Glu

35

Phe

Arg

Thr

Ile

Glu

115

Glu

Cys

Arg

Asn

Ala

20

Ley

Met

Phe

Lys

Leu

100

Ile

ASp

Met

Thr

Leu

Glu
5
ASN
Thr
His
Phe
Leu
85
val
Ile
Iie
Glu
val

165

Gln

Lys

Thr

Pro

Ser

Arg

70

Arg

Asp

val

va'l

Pro

150

Arg

Trp

Ile

His

Leu

Asp

55

L.eu

Met

Met

Thr

Asn

135

Glu

Arg

Gly

Phe

Pro

His

40

Leu

ASp

LYS

val

Arg

Arg

val

val

ASD

Ala

Phe

25

Glu

Thr

ASp

Leu

Ala

105

Gly

Iile

Gln

Pro

Leu

Ala His

10

Tyr

Ala Lys Gly

Ala Arg Ile

val
60

Tyr Asp

ite Thr

75

His

Pro Pro

80

Leu

Lys Ser Gly

Leu Lys Gly

Phe
140

Tyr Met

val
155

Pro Gly

Pro
170

Gly Cys

val Arg Gly
rpage 10

Glu

val

Pro

45

Pro

Ard

Arg

Ile

val

125

Ile

Gly

Ile

Leu

Arg

Ala

30

Ser

Leu

ASD

Arg

Gin

Ser

ASp

Phe

Gln

15

Trp

Leu

val

Giu

Glu

a5

ASD

Gly

Pro

Ala

Pro

175

Glu

Lys

val

Asp

Trp

Ala

80

val

Ala

ser

Tyr

Ile

160

Thr

Ala

600
660
720
780
840
900
260



Ser

Leu

Leu

225

val

va'l

Thr

ASN

Trp
305

ASp
Thr

210

Tyr

Pro

Ala

ASp

290

Ala

<210
<211>
<212>
<213>

<400>
atggcatcca

The

ASp

val

Gly

Gly

Ile

15
984
DNA

Aspergiilus niger

15

agtaadaaacc

gaggcccgea

atcteccgtct

gcctgegega

gttagyatag
ggattgcaga

gtacaaccct

gttactcgaa

caatggggtg
ttcetgacgg
aaggceggtg
gtcattoatg

ttggtatatc

180

Gly

Gly

Pro

val

GIn

260

Gly

Lys

His

Ala

Ser

Ala

Ala

245

Met

val

Tyr

tgaaccaagt
cctacgccaa
teccoctaat
gggatggctg
aatcgegtet
tcgctcaaag
gtgttcgegg
atgtatgggt
ctgttcgteg
acctgacccg
atggagatgg
ccatttatac
ttgcacgage

agtgtgatga

Glu

Gly

Arg

230

Arg

Ala

Met

Gly

Tyr

rPhe

215

Gly

Ala

Ty

Pro

ser

295

Pro

Pro

200

Asn

val

Ser

ASp

Ite

280

val

Ala

tcttactgaa
gggaatcgee
tgatcaagge
grtctttege
caagttgccc
tggtattcga
tgccaageeg
aatggaacca
ggtgcecccea

aggtatgctc

202663_5T25.txt

185

rhe Leu
Ile val
Glu

Leu

Phe
250

Gly

Ala
265

ASD
Thr Ser
Thr Lys

Tyr ser

tatgccactc
tgggttgaag
tttttacgea
ctagatgacc
atttcccgeg
gatgcatatg
gaggacttyg
gaggtccaac
ggagctatte
gaggocgecg

Thr Asp Gly
205

va'l
220

Leu Lys

Gly val Thr

Asp Ile Lys

Glu Ite Phe

Leu

ASp

Ile
300

LYS

Phe Glu

315

150

Asp

ASp

Arg

val

Met

270

Lys

ASp

Ala

gcecgegegac
ggcaactcgt
gtgatttaac
accttteoeg
atgaagtgaa
tggctttgat
tgaacaacct
ggytcggtyy
atcctactgt

atcgaggctc

ccatctecacc
gcetgatege
ttgtygtate

gatattcatg

gaggggtccy
ggcgtgetge
caagttcatc

tgcacaacag

Page 11

gatacaatat
atggtgtcac
tcgaagctgt

caggtggaat

Thr Asn

Ile

Asn

ser
240

LYS

Leu

cys Thr

Pro val

Gly Tyr

Tyr

actagaagcc
ccececteagy
ctacgatgtc
acttgaattg
acaatcectg
tgtgacgcgg
gtacatgttt
aagtgetgrt
aaagaaccta
catgtaccey
cgttctaatc
caggacaagt
gccgatggag

catgcccatc

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



202663_ST25.txt

actgagctgg atggcaagec tgtaaatygygg ggocggattg gtccgatcac gaagaagatc 900
tgggacgggt attggggtat gcattatgat ccagectaca getitcgeagt tagttatgat 960
gacggatcaa aagcaaagct ctga 984
<210> 16

<21i> 327

«212> PRT

<213> Aspergillus niger

<400> 16

Met Ala Ser Met Asn Gln val teu Thr Glu Tyr Ala Thr Arg Arg Ala
1 5 10 15

Thr Leu Glu géa ser Lys Asn Pro Eyr Ala Lys Gly Ile é@a Trp val
5 0

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

GIn Gly Phe Leu Arg Ser Asp Leu Thr Tyr aAsp val Ile Ser val Trp
50 55 60

Asp Gly Trp Phe Phe Arg Leu AsSp 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 g5

tys GTn Ser teu val Arg Met val ala Gln Ser Gly Ile Arg Asp Ala
100 105 110

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

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

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

val Thr arg Thr vai 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
185 200 205

Leu Thr 6lu Ggly Ser Gly Tyr Asn Ile val Leu Ite Lys Ala Gly ala
Page 12



210

Ile Thr

225

TYr

val Ile Asp

val Pro val

Thr Ala Gly

Asn Gly Gly

Trp Met

305

Gly

Asp Gly Ser

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

<400> 17
atgacatcta

17
981
DNA

agtgacaacc
gacgcacgag
ccatcggtet
agrtgtgaaa
agggagatgg
ggcctgaaag
atcgtcatge
atcattgeec
ctccagtggg
ccatttctct
gttaaagatg
agtgttttty
gaacatgcect
atcacgaaac

atatgggatg

Pro Asp

Arg

215

Gly val

230

Ala
245

val

Glu
260

l.eu
Gly 1le
Ile

Arg

His Tyr

Arg

val

Met

Gly

ASp

Cys
Gin

Tyr

Ile
280

Pro

Pro Ile

285

Pro Ala

310

Ala
325

Lys

tgaacaaagt
gctttgegaa
tccecactect
gggatgggcg
agatgcgact
ttgctaagag
gggtcegtyg
cgtatgrcty
gtacagtacg
gggacttgac
cagatggaga
grattatcta
atattgceca
atcacgcecga
tcgatgggaa

agtactggac

Lys

Leu

Aspergillus oryzae

attttcecggt
aggaattgec
cgacgagggt
ctttttecge
gaagatccca
tggaatcgaa
caataagcca
ggtgatggag
gegeactcce
acggggtcta
taccaatcte
cacgcccgac
ggtcaagaac
tgagatattc
accgatcegg

gatgcactat

202663_ST25.tXt

teu His Gly

235

ITe GIn

250

Gly

Cys Glu

265

ASD

Thr Glu Leu

Thr Lys Lys

rhe
315

Tyr Ser

tactacgage
tacgtccagg
ttcatgcata
cttgatgatc
ctgtccaggg
gatgcetttg
gaggatcttt
ccegecatec
cccggtgett
tttgaagcgg
acagaaggat
cgtggtgrtc
atcgaggtcc
atgtgtacta
aatggagaag

gacccgaaat

Page 13

220

val Thr Arg

val His Leu

Ile Phe met

270

Asp Gly Lys

Ile
300

Trp Asp

Ala val ser

gcaaggcteg
gatctttcgt
gcgacctrcac
atctcagucg
acgaagtcaa
tggagetgat
tcgacaatca
aacataccgg
tcgatcetac
ctgaccgtgg
ccggrrtcaa
tggaaggeat
gcgttcaggt
ctgctggtog
teggteceet

atagcrctge

Thr Ser

240

Glu Ala

Cys Thr

Pro val

Gly Tyr

Tyr
320

tctagataac
cecactegee
gtacgatgtg
attggaagat
gcaaacccta
cgtcactcgt
tctctatctg
aggtactgeg
catcaagaat
cgcggattac
tatagtgttg
tacacgtaag
ggtgceactce
cattatgect
tactacaaag

tatcgattac

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



202663_ST25.txt

aggggccatg agggtaactg a 881
<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 %gs Ala
1 5 1

Arg Leu Asp ;Sn Ser Asp AsSn Arg She Ala Lys Gly Ile Ala Tyr val
5 30

Gln Gly ser phe val Pro Leu Ala Asp Ala Arg val Pro Leu Leu Asp
35 40 45

Glu Gly Phe Met His Ser Asp Leu Thr Tyr Asp gg} 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 Pro Leu Ser Arg Asp Giu val
85 30 95

Lys GIn Thr teu Arg Glu Met val Ala tys ser Gly Ile Glu Asp Ala
100 105 110

phe val Glu Lteu Ile val Thr Arg Gly teu tys 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 I1e Ala 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 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 vatl Leu val tys Asp Gly
210 215 220

Ile Ile Tyr Thr Pro Asp Arg Gly val iteu Glu Gly Ite Thr Arg Lys
Page 14



225

ser val Phe

val val Pro

Ala
275

Thr Thr

Ile Arg Asn

Tyr Ala

305

Trp

Arg Gly His

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

<400> 19
atggectcota

i9
972
DNA

agcgacaatc
gatgctagaa
atatcggttt
agctgegata
gctgagatgg
ggtctgacag
cttgttctte
atcattacaa
ctacagtggg
ccatrtctca
gtgaagaacg
agtgtgattg
gagcaggert
ataacattgc

atatgggatg
ggcagtggct

230

Ile
245

AsSp

ey Glu

260

Gly Gly

Gly Glu

Met His

Ala

Ile

val

Tyr

Gin val

Tyr

Met Pro

280

Gly Pro

Asp Pro

310

Glu Gly

tggacaaagt
ctrtctctaa
taccgctact
gggatggrcg
agatgegget
tcgecaagag
gtgtacgtgy
catacatttg
ggacagtgcyg
gtgatttaac
ctgatggaga
gtattatcta
acgttgeccg
atcactctga
ttgatggtca
gctattggga

da

ASn

Aspergillus fumigatus

ctttrcggga
gggcattget
cgacgaaggt
crictttega
caagttccca
tggtatcegg
ttcgaagect
ggttatggcg
acgaacaccce
aaagggactt
caccaacctt
tacccctgat
agccaacagc
tgagatcttce
accrgttaat

gatgcactac

Lys

His
265

202663 _ST25.txt

235

Asn Ile

250

Ala Asp

ITe Thr Lys

teu Thr Thr

ser
315

Lys Tyr

tattatgcgce
tatgtggaag
trcatgceaca
ttggacgatc
ctrgcactga
gatgcgtttg
gaggatctgt
cctgagaace
ccaggtgcat
tttgaggeaa
actgaaggat
cgaggtgtct
atcgacatcc
atgtgcacaa
gacggccagyg
aatccggegt

Page 15

Giu val

Gilu Iie

Arg

rhe

240

val
255

Met Cys

270

Leu Asp

Lys Ile

300

ser Ala

gccagaaget
gaaagctcgr
gtgacctaac
atttgcaacg
gctcagtgaa
tggaagttat
ataataacaa
agctecatgg
ttgatcctac
tggaccgtgg
ctggtttcaa
tgcgagggat
gcettgagot
ctgcoggcgy
ttggeccaat

atagttttcc

Gly

Trp

Ile

Lys Pro

Asp Glu

Asp Tyr

320

gcttgaacgg
cttacctagt
cratgatgtt
gattttggaa
aaatattctg
tgtgacacgt
catatacctg
tggcgaggct
Tatcaaaaat
cgccacatac
cattgttttg
cacacgtaaa
cgtaccagtg
cattatgect
cacaaagaag

tgttgactat

60
120
130
240
300
360
420
480
540
600
660
720
780
840
900
960
972



202663_ST25.txt
<210> 20
<211> 323
<212> PRT
<213> aAspergililus fumigatus

<400> 20
met Ala Ser Met ?sp Lys val Phe ser G{])y Tyr Tyr Ala Arg GTSn Lys
1 1 1

Leu Leu Glu Arg Ser Asp Asn Pro ghe Ser Lys Gly ITe Ala Tyr val
20 5 30

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

Glu Gly Phe Met His Ser ?Ep teu Thr Tyr asp val Ile Ser val Trp
50 60

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

Ser Cys AsSp Lys get Arg Leu Lys pPhe Pro Leu Ala Leu Ser Ser val
3 90 85

Lys asn Ile Leu Ala Glu Met val Ala Lys Ser Gly Ile Arg Asp Ala
100 105 119

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
136 135 140

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

Ile 1tle Thr Arg Thr val Arg Arg Thr Pro Pro Gly Ala Phe Asp Pro
165 170 175

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

aAla 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

1le 1le 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 Asnh Ser Ile Asp Ile Arg Leu Glu
Page 16



val val

Thr Thr

val Asn

290

Tvyr
305

Trp

Gly ser

<Z210>
<211>»
<212>
<213>

<400> 21
atggecteta

21
972
DNA

agcgacaatc
gacgccagaa
acaacggrrr
| agctgcgata
gctgagatgg
ggtctgacag
crtgttctec
atcattacaa
ctacagtggg
cecattrctea
gtgaagaacg
agtgtgattyg
gagcaggttt
ataacgttge
atatgggatg
ggcagtgger
<210> 22
<211> 323

<212> PRT
<213>

Pro
Ala
275
ASD

Glu

Gly

245

val ¢lu G1n

280

Gly Gly Ile

Gly 6in val

Met His Tyr

Ala Tyr

Met Pro

280

Pro

Pro

310

tggacaaagrt
ctttctctaa
taccgcetact
gggatggacg
aaatgegget
{cgccaagag
gtgtacgtgg
catacgtttg
ggacagtgcg
gtgacttaac
ctgacggaga
gtattatcta
acgrtgeecy
atcactcega
ttgatggtca
grtactgoga

ad

neosartorya fischeri

cttttcggga
gggcattgec
tgacgaaggc
cttctticga
caagttecca
tggtattcgy
ttcgaageec
ggttatggcg
acgaacacce
aaagggactt
caccaacctt
tacccctgat
agccaacaac
tgaaatcttc
accagttaat

gatgcactac

Neosartorya fischeri

202663_ST25.txt

250

His Ser Asp
265

ITe Thr Leu

Ile Thr Lys

Ala Tyr ser
315

tatcatgeyc
tatgtggaag
ttcatgcacy
ttggatgatc
crtgcaccga
gatgcgtttg
gaggatctgt
cctgagaacc
ccgggtgeat
tttgaggeaa
accgaaggat
cgaggtgtct
atcgacatcc
atgtgcacaa

gacggecagy
aatccggegr

page 17

Glu

Leu
285

Lys
300

Phe

gccagaaget
gaaagctcgt
gtgacctaac
atatgcaacg
gcacggtgaa
tggaagttat
ataataacaa
agctcettgg
ttgatcctac
tggaccgtygy
ctggatttaa
tgcgagggat
gccttgaggt
cagccggtgg
ttggccegat

atagttttcc

255

Ile Phe Met Cys
270
Asp Gly Gin Pro

Ile Trp Asp Gly

Pro val Asp Tyr

320

gcttgaacgg
cttacccagc
ttatgatgtt
gatcctggaa
aaatatcctg
cgtgacacgt
catatacctg
tggcagtgct
gatcaaaaat
cgcaacgrac
cattgtcttg
cacacgtaaa
cgtaccagtg
cattatgcct
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 Asp Lys val phe Ser Gly Tyr His Ala Arg GIn Lys
1 5 10 15

Leu Leu Glu Arg Ser Asp Asn Pro g?e ser Lys Gly Ile ééa Tyr val
20

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

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

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

Ser Cys Asp Lys ggt Arg Leu Lys Phe Pro Leu Ala Pro Ser Thr val
90 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 Gln Leu Leu Gly Gly Ser Ala
145 150 155 160

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

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

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

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

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

ser val Ile asp val Ala Arg Ala Asn Asn Ile Asp Ile Arg Leu Glu
245 250 235

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



260

202663_ST25.txt

265 270

Thr Thr Ala Gly Gly ITe Met Pro Ile Thr Leu tLeu Asp Gly GlIn Pro

275

280

285

val asn asp Gly Gln val Gly Pro Ile Thr Lys Lys Ile Trp Asp Gly
290 300

285

Tyr Trp Glu Met His Tyr Asn Pro Ala Tyr Ser Phe Pro val Asp Tyr

305

Gly Ser Gly

<210> 23

<211> 978
<212> DNA
<Z213>

<400> 23
atgtcgacca

agcgacaaca
gaagcccgea
ccrgeagret
agcgtcaaga
ctecgacatgc
ggcrigaage
atcgtccaac
gttatcgeac
ctccaatgga
cccttectea
gtcaagaaca
agtgtgatcg
gagatggecct
gtcaccacea
atctgggatc
cagaaactga
<210>
<211l>

<212>
<Z13>

24
325
PRT

<400> 24

31

Gibberella zeae

tggacaagat
tcttcgecaa
tcccecteat
gggatggtcg
agatgcgaat
tcgecaagag
ctgttegtga
cctacgtcetg
gaactgttcg
gtgatttcac
ccgacggega
acgttattta
acgctgecaa
atgaagctga
tggatggaaa

ggtactgggc
agctgtag

Gibberella zeae

0

cttegeegge
cggcattgec
ggaccaaggt
tttctteegt
gcaattcece
tggaatcaag
ggceaagect
ggtcatgage
tcgaatccct
ccgeggeatg
cacaaacatc
caccccgaac
gtggtgtggt
tgagatctte
gccagtcaag

gatgcactyg

315

cacgcecage
tggatccaag
ttcatgeacy
cttgatgacc
attcccegeg
gargcrttty
ggTgaggtct
€CCgaagetc
cctggatcca
ttcgaageat
accgaaggat
cgaggagttt
catgaagrtc
atgtgtacta
gacggaaagg
gaggatgagt

gccaageeac
gcgagetegt
gcgacttgac
atcrcgaccy
atgagatcag
ttgagctcat
tgaacaacca

agtacgtcgg

tggatcccac

acgatcgtagg
ctggtttcaa
tgcagggaat
gagtggagta
ctgctggagg
tcgggectgt

tcagtttcaa

320

cctegtegea
cccectcaat
ctacgatgtc
tetegaggea
aatgactctt
tgtcactcgt
cCtotactiy
cggtaatgec
catcaagaac
agcacaatac
cgttgtettt
taccagaaay
tgtccctgtt
aatcatgect
cacaaaggee

gattgactac

Met Ser Thr Met Asp Lys Ile phe Ala Gly His Ala GIn Arg &'In Ala

rage 19

50
120
180
240
300
360
420
480
540
600
660
720
780
840
300
960
578



202663_ST25.txt
16

Thr teu val ala Ser asp Asn ITe Phe Ala Asn Gly Ile Ala Trp Ile
20 25 30

Gin Gly GTu Leu val Pro Leu ﬁgn Glu Ala Arg ITe Pro Leu Met Asp
35 45

GIn ggy Phe Met His Gly Agp Leu Thr Tyr Asp gg? Pro Ala val Trp
5

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 Pro Ile Pro Arg Asp Glu Ile
85 30 35

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

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

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

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

val Ile Ala Arg Thr val Arg Arg Ile Pro Pro Gly Ser Met Asp Pro
165 i70 175

Thr Ile Lys Asn Leu GIn Trp Ser Asp Phe Thr Arg Gly Met Phe Glu
180 185 1%0

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

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

val ¥le 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 Giy Ile Met Pro Ile Thr Thr Met Asp Gly Lys Pro
Page 20



275

280

202663.5725.tx¢

285

val Lys Asp Gly Lys val Gly Pro val Thr Lys Ala Ile Trp Asp Arg
290 300

305

295

310

GIn Lys teu Lys Leu

<210> 25

<211> 966
<212> DNA
<213>

<400> 25
atgctgacat

cgaacagacg
aaggcegagga
‘cccgeagtcet
agctgegeca
atggagoigy
gggttgaagt
gcggtgectt
gtaacgcgaa
Cagtggggcy
artctteccg
aggaatgggg
gtactggaaa
gcactctatg
gtcetictgg
tgggaggett
ccotga
<210> 26
<Z211> 321
<Z212> PRT
<213>

<400> 26

325

ttcaaaaagt
cgttcgeega
taccgatact
ggaatggcecg
aaatgegget
1ctccaggag
tcctgcgagg
acgtctggat
cggtgegecy
atctegtecy
acggcgacygyg
aacttcacac
tagcggceoc
aatgcgatga
atgggaacat

actgggatct

Hyphomonas neptunium

gctgaccgga
cggtattgee
tgatcagggce
gatcttcogt
ccegetgecy
tgggctgegg
cgcacaagec
tctcccgett
Cacacccceey
agggcttatg
gaacgccaca
acccegtege
gcgeggcectyg
artgttcatg
tgtgggtgat
tcatgatgat

Hyphonmonas neptunium

rttcagacge
tggatcgaaa
ttcotgeatt
ctcgatgatc
atcgccaggce
gacgcataty
gaagacatca
gaataccaga
ggggcectgg
gaagcaggtg
gaaggcgetg
ggggtgcigg
aaaacacatg
tgttcgacgg
ggaacagtcyg

cctcagetcea

Tyr Trp Ala Met His Trp Glu Asp Glu Phe gig rhe Lys Ile Asp Tyr

gggcagacge
acgaattigt
cggatctgac
acctggaccy
cagagctccg
ttgagatcat
tcecgaacct
accatggcegce
acccgacaat
accgggactc
gctataatat
aaggcatcac
ttaccgagat
caggcggeat
gtccggttac

gcgagectgt

320

tcgcgcagag
gceccatcegyga
ctatgacgtc
tetggaagtt
caggctggtg
cgtgacccge
gtatctcatg
gececggeegte
caagaacctt
trtcttecec
cgtccttgte
acgcaggaca
acccatccag
aatgccactc
acggatgatt

gacttacgeg

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

Ala Arg Ala Glu Arg Thr aAsp Ala Phe Ala Asp Gly Ile Ala Trp Ile

Page 21



202663_ST25.txXt
20 25

Glu AsP gWu phe val Pro Ile Gly Lys Ala Arg Ile Pro Ile Leu Asp
5 40 45

Gln Géy Phe Leu His Ser Asp Leu Thr Tyr ASp ESW pro ala val Trp
5 55

asn Gly Arg Ile phe Arg Leu AsSp Asp His Leu Asp Arg Leu Glu val
65 70 75 80

ser Cys Ala Lys Met Arg Leu Pro Leu Pro Ile Ala Arg Pro Glu Leu
85 %0 95

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

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

Gln Ala Glu Asp TIle Ile Pro Ash Leu Tyr Leu Met Ala val Pro Tyr
130 135 140

val Trp Ile Leu Pro Leu Glu Tyr Gln 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

Ile Lys Asn Leu GIn Trp Gly Asp Leu 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
185 200 205

Ala Thr Glu Gly Aala Gly Tyr Asn Ile val teu 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 Glu Ile Ala Ala Ala arg Gly Leu Lys Thr His val Thr Glu
245 250 255

tTe Pro Ile GIn Ala Leu Tyr Glu Cys Asp Glu Leu Phe Met Cys Ser
260 265 270

Thr ala 61y Gly Ile 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_ST25.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
<Z2172> DNA
<213>

<400> 27
atggaccaga

gtcgaccege
tcgeaageca
acggtgeatg
ggcggactgg
ctgcacaatt
cgcggegeat
ticgeegtac
gccatcageg
cattggctcyg
cteatteteg
aaggacggea
gtcrtegatc
gcgetcaagy
accgagatcyg
atggcgerct
tga

<Z2i(> 28
<211> 320
<212> PRT
<Z13>
<400> 28

1

315

Mesorhizobium loti MAFF303099

cgacggcaac acaggcttca aageegotge

attcctaccee
aggtgtcggt
tctggaacag
aaaagctgceg
gtgtcgecect
cgecgacctt
ccrteggeee
acaaggtgcg
atctggtgeg
acttcaacgg
aactgtcgac
tctgecgecga
cggccgacga
acggogcgac

actggcaaaa

cgacggcatc
gctggactgg
cecgettettc
catgaccatc
ttcgggecat
cagccgegat
ggtcgecaat
catccegeeg
cggcetetac
caatgtcgec
gceggecatc
agaaggrctt
ggtcttcatc
gatcgcegac

gcacgacgat

gcertccteg
ggcttcctge
cgcetegace
cccticgaca
cgcgecgect
ccgegecagg
gccgageagt
gcttcggtcg
gacgectatg
gagggcccgg
ggcgtgetge
gcegeegecy
acctcgaccy
ggcaaggtceg
ccggectggt

Mesorhizobium loti MAFF30309%9

10

ccacagtegy
acggcecagta
attcegacge
tgcatctega
gggatggegt
atgtcgaaat
cgatcaaccg
tgcagegegg
atccgtcgat
acagcggtge
gettcaacgt
ccggeatcac
ccgccgatgt
ccggeggeat
ggccggttac
cgtctcaggt

320

cgaccgeeac
tectgcegatg
cacctacgac
ccgettettce
ggccgagatc
gcrgtgeacy
crtcatggee
cctgegegte
caagaactac
ggagaccgcg
crtcrgegre
gCgecgraca
cagegtegec
catgecggtg
cagceggcta

gaagtatccce

Met Asp Gin Thr Thr Ala Thr Gln Ala Ser Lys Pro Leu Pro Thr val
5

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

Leu Aasp Gly GIn Tyr Leu Pro Met Ser Gln Ala Lys val Ser val Leu

page 23

60
120
180
240
300
360
420
480
540
600
660
720
780
840
200
960
963



202663..5T25.txt
35 40 4

asp Trp Gly Phe Leu His ggr Asp Ala Thr Tyr Asp The 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 teu Glu Lys Leu Arg met Thr Ile Pro Phe Asp Arg Asp Gly
85 90 95

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

Ala Tyr val ¢lu Met Leu Cys Thr Arg Gly Ala Ser Pro Thr pPhe Ser
115 120 125

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

phe Gly Ser val Ala Asn Ala Glu Gin 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

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

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

val ala Glu ¢ly 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 Giu Glu Gly Leu Ala Ala Ala Ala Ala Asp
245 250 255

val ser val Ala Ala teu 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 G¢ly Pro val Thr Ser Arg Leu Met Ala Leu Tyr
290 295 300

Trp GIn Lys His Asp Asp Pro Ala Trp Ser Ser Gin val Lys Tyr Pro
Page 24



305

<210>
<211>
<Z212>
<213>

<400> 29
tcaaggatat

29
936
DA

agtgatctcc
ggtgacgggc
ttcacttggt
gattgtitgg
tttcacggcy
aatggcggtt
gtgatagttc
ggcrgegtgt
gaaggcgatg
gcgtgtgeag
caaaatctca
tgcgaagaac
aacatrcgrat
gctgatcgga
agaatgacga
<210
<211>
<2172>
<213>
<400>

30
311
PRT

30

met Tyr Lys Leu Pro
1 5
Tyr Pro Pro Gly Ile
20
Glu Ala Lys Ile ser
35

Thr Tyr Asp val ala

30

gsp His Leu Asp Arg
5

310

Roseobacter sp.

cggatcgett
ttggttatcg
atgacgecege
gccagatcat
cgtgttattc
aagacgttga
tcggetecct
tttacggttg
aagccacgte
aagcggttoa
atgaactcga
gtcatctcgy
cggtcaagat
gtcgeatctg
agatattggc

tcagacageg

Roseobacter sp.

Ala

Phe
7

tccgaaaacy
ggccgaccaa
cagcggttga
ccgtegegea
ccatcageac
aaccgggeec
gcgeatacge
gatcaacgga
tcatctgtrc
cggeategey
catacgcatc
cacgaccaaa
gatcatcaag
agtggaggaa
catccatgaa

caggcaattt

Leuy Ser

Phe Met

lLeu Asp

40

val
55

Trp

rhe Ala

202663_5725.txt

315

atcatctteca
tcegetteca
ggrcacgaac
ggtgatctgt
cccaaacttg
ttcecgetatg
cgcatacaaa
gctgggotgga
tgggtttgca
agggtcgegg
ctggagacct
cgggatcgac
cctgaaaaat
gecattatec
ggcaatgecg

atacat

ASp Arg His

10

Asp Gly Gln

25

Asn Gly Phe

Lys Gly Ala

Glu
75

Gly Met

Page 25

tgcatcctec
attgaagttt
acttcatceg
aartegrcac
ggcgaggaaa
tttccggtag
ccrttgacca
atgcggacaa
accgacccaa
ctaaacgtag
gatagagcaa
atgtgcaact
Haddddands

adCaccgada

ggagggtracg

Ser ASp Pro

Pro
30

Tyr Leu

His Ser

45

Leu

Phe
60

Phe Arg

Lys Leu His

320

aatacgcttc
catcgatctt
ccgecctcaa
aaagatcaaa
ttttgecgtt
cgtctaaaag
ggtccagecca
ggtcggtgac
atggaattgc
gagaagtgcec
cgcaattyty
ttteccatecc
acacatgcge
tctttgectc

titgocgggtc

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 _ST25.1xt
I1e Pro Phe Gly Arg Ala Glu Met Thr Glu Ile Leu His Asn Cys val
85 90 a5

Ala Leu Ser Gly Leu Gln asp Ala Tyr val Glu Phe Ile Cys Thr Arg
100 1G5 110

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

phe ITe 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 His Trp Leu Asp Leu
165 170 173

val Lys Gly Leu Tyr ala Ala Tyr Ala ¢In Gly Ala Glu Thr Ala ITe
180 185 180

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

-t
]

Met Gly Ile Thr Aarg Gin Thr Ile Phe ASp Leu Cys ASp Glu Leu
225 230 235

i
Y

JF |
<

ITe 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
2560 265 270

Lys I7e Asp Glu Thr Ser Ile Gly Ser Gly teu val Gly Pro Ile Thr

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

<211l> 945

<212> DNA

<213> Marinomonas sp.
<400> 31

ctatatrttt gccgggoggat aatgaatggg taggcaccaa tcagagtttt tgtgetrtic
Page 26



¢caatatgca
atggtcgatt
agcattcctt
acaaagatca
aattatcrtt
tgaatccaac
caaatcaagce
aatagagcta
aaagggaacg
cggcgaattc
cacgcaatta
tttctctaac
ccagacatgg
tagttttgct
attatgtggg
32
314
PRT
Mari

32

<210>
<21l>
<212>
<213>

<400>
Met Ala Leu
1

Pro

Lys Gly

ala Leu

35

Lys

Tyr Asp val

50

Leu Glu

Tyr Ser

Leu Ser Gly

AsSrt Ser Pro

gattttaaca
ttggtaatgg
aaatcggtag
aagacggttc
cccttaacac
aggatggcgg
caatggtaat
ataatggcat
gcgaaageca
cotettgge
tgcaaaattt
cctgagaaaa
acaacatcat
tttgacatat

tccttatatt

nomenas sp.

Gln Le
5

Leu

val Ala

20

Ty

Ser Ile Le

val His va

ph
70

Arg Phe

Glu Gl

85

Lys

His
100

LYS AS

Asp Phe Se

attggaagat
gcataatgcec
gcgttaccte
ggcgagttat
aaaaaacatt
teteaccace
ttttgacctt
gcagtecatt
taaaacgatt
atatcatttc
cagcgaccte
aacgttcaag
aggttgegte
ctaaatattg

cattggacaa

U Ser Asn

r Met Asp

u Asp Tyr

40

1 Trp Gin

55

e Ser Gly

u val ala
n Ala

Tyr

r Arg Asp

202663.5725.1xt

aggteccggtt
acccgeegtt
agttgcacag
gcetggeaaa
aaagccagyg
tttttecatag
tgaatcaacc
tttcatttga
gattgagtct
gacataggcg
ttetttggag
gtacaaatcc
agaatgcaaa
accatccatg

ttgcagtaaa

Glu Tyr Lvs

Gly Gln

25

Tyr

Gly phe Leu

Gly Ala Phe

Leu Glu Lys

Ite
90

Giu Leu

val Glu

105

Met

Pro Arg Asp

Page 27

gtgccactic
gacgtaatga
cagcttatgt
acccertitt
cetteggega
gcatcgtata
gagtitggcg
tcttgatttig
cttgggtece
tttttatgac
taaggcattg
aacctgaaaa
aagccataat
taggcgacgc

gceat

ASDp Pro His

Leu Met

30

ASD

His Ser

45

ASp

Phe
60

Arg teu

Ile His Met

His Asn Cys

Thr
110

Ile Cys

Ser Ile Asn

caatcacatt
atacttcgtc
gtaattcgtc
ctggtgttgt
tattacccte
acccggrtac
gaatacggac
cgaccgagec
ggctgaaatc
ccgataagge
tcatatgaat
atgcaccttg
caagaatgga

cttttggata

Asn
15

Tyr

ser Lys

aAla Thr

ASp Leu

Thr met

80

val
95

Arg Gly

Arg Phe



115

Ala Phe

130

Met

Lys Asn

145

Gly

Asn Ser val

Thr Gly Leu

Ser
195

Leu Asp

val
210

Cys LYS

Gly Ite thr

Ser Cys Cys

Glu val pPhe

His
275

Ile Asp

Leu Leu

250

Lys

Leu Pro Ile

305

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

<400> 33
gtgctcgatc

33
939
DNA

attataccaa
gcgtgtcagg
gatcgatttg
gatatccacc

caaatcatca

ala val

ey His

Pro

Ala

120

Phe
135

Gly

Iie 1le

150

Ser
165

Asp
Tyr Asp
Glu Gly
Gly Lys

Arg Arg

Lys

Ala

AShH

Thr

val Lys

Tyr Glu

Ala
200

Ile

ITe Thr

215

val phe

230

Thr
245

Ile Thr

260

Asn val

Ala

Ser

His Tyr

Giu

Ser

Ile

TYr

Pro

val Thr

Ala

Thr

Ser
280

Gly

Trp Glu

295

Pro Ala

310

obium etli

gcggegagga
tcgaagaggc
acacagtgtc
agcgatctgt
ggatagtcca

tgacccgegg

atcecgeettt
gaaggtacca
ggtgtgggat
ccagegectt
caaactcgtt

gcggeececy

202663_57T25. txt

ser val Ala

Iie
155

Ser Ser

Asn Tyr His

170

Gly Gly

Gly pPro

Thr Pro Glu

Asp Leu

235

Thr
250

Pro Asp

Gly Gly 1le

Gly Thr Thr

Lys His Lys

tys Ile

cagaaaggct
cttttagact
ggcagetttt
cggatggata
gccgtgtgeg
atcggragtc

Page 28

125

Asn Glin

140

ASp

val Arg Ile

Trp Leu Asp

Ala
180

Glu Thr

Phe
205

Gly AsSn

Gly val

Asp Glu Leu

Leu Arg Asn

Ile
270

Met Pro

Pro Iie

285

Gly

Asnh Ser

300

Asp

ccgoctatgt
ggggctttct
tccgtttgac
cagctcctgt
gtttcecgtga

gggatcrteg

Gin Met

Pro Pro

160

teu val

175

Ile Leu

val Phe
Pro

Leu

I'le
240

His

ASD

Thr Lys

Phe Gln

Trp Cys

cgatggaaaa
gegtteggac
tgaccaccty
tacaagaagc
tgcttacgtt

tttatgctcg

60
120
180
240G
300
360



aacagcttcc
attggcatygg
trggtgaagce
ggtgccgata
aacgtrtteg
atgaccagga
accattucty
gggattatcc
caaactcgee
cctgtegect
<210>
<211>
<212>
<213>

<400>

34
312
PRT
Rhiz

34

Met Leu AsSp Arg gWy Glu
1

val asp Gly

Gly
35

ASp Trp

Trp Asp Gly

50

Arg Ser val

65

Asp Ile His

Asp Ala Tyr

Ser Arg Asp

Pro Tyr Met

130

val His val

145

aggcattctg
cagtgcacgt
attaccattg
cggtggtict
cggtgatcga
ggacagttat
tggagegget
cggrctetrte
gcattcaceg

acgcccaaaa

obium et

Lys Ile

20

Phe Leu

ser pPhe
Gln

Arg

Ile
85

ATrg

val GIn

100

Leu Arg

Ile

Trp

Ser Arg

Ile

Arg

Phe

Leu

70

val

Ile

Leu

Ala

cgrgeegtac
cagccggege
gctcgacttt
cactgatctce
cggagttctg
ggaactgtgce
tetaategec
ggtgaacyga
gtcatactgg

agctctcottg

Glu Ser

Pro Ile

Ser Asp

40

Arg Leu

55

Arg Met

His Lys
Ile

Met

Ser
120

cys

AsSn Pro

135

val Aarg

150

202663.5T25.txt

atgtggatcy
gtccgaatcc
gagatgggct
gatggcaata
aggaccectt
aacgagctga
tcggaaatct
accggaatcy
gataagcgaa

gagecctay

rhe Gln

10

Ala

Giu Glu Ala

25

Ala Cys GIn

Thr Asp His

Asp Thr Ala

val Ala

90

Leu

Thr
105

Arg Gly

Asn Ser Phe

Glu Lys Gln

Ile Pro

155

Pro

page 29

cgaaccccga
caccteagtc
tgttcgaage
tcacagaggg
ctttcggeat
atctcgatgt
tccttacgac

gtttcggatc

gecagcggatg

Lys Gly ser

val Pro

30

Lys

Thr wval

45

ASD

Leu
60

AsSp Arg

Pro val Thr

val Cys Gly

Pro Pro

110

Arg

Ala Phe

125

Gin

Glu Ile

140

Gly

Gln ser val

aaagcaggaa
cgtagatcecg
ttacgagaac
gccecggettc
gctggatgga
cacgcaagag
gaccgeagge
agtgggtgaa
gtatggcgag

Ala
15

Tyr
Leu Leu
Ser wval
Glu

Phe

Ser
80

Arg

Phe
95

Arg
ile Gly
Cys val
Ala

Met

Pro
160

ASp

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 ITe Ser

Thr Thr Ala

Phe
275

Ile Gly

Tyr Trp

290

Asp

Ala ¢1n

305

Lys

<210>
<21l>
<2172
<213>

<400> 35
atgccageac

35
906
DNA

ggtgaagcaa
gTggtgacgg
cgcagetgece
ttgtcgcaat
cggggeeage
tttgeggtyce
atgatcageg
cactggaacg
gtgctggreg

agccacggeg

His Tyr

165

Asn
180

Gly
Glu Gly
Thr

Pro

Glu teu

His

Ala

Pro

sSer

Cys

Trp Leu

Asp Thr

Phe
200

Gly

rPhe
215

Gly

Asn Glu

230

Glu
245

t.eu
Gly Gly
Gly ser
Lys

ATGQ

Ala Leu

Arg

Ile

val

ser

Ley

Leu teu

Pro

Glu
280

Gly

ser Gly

295

FPro

310

ccgatctttce
gcattccgat
tgtgggatyg
aacgctggeg
gcgrgegect
cgcertggag
cctatgtctg
acgtgcaacy
acttgacgat
actcagtcgy

cgcrigtgac

Rhodoferax ferrireducens

caaaggcgtc
aactgactgg
ttcctttit
gettgacceg
gagcgggett
atcgegegac
gcttgecaat
tattcctgeg
gggactgetg
gaacgtggtc

gcccagegag

202663_ST25.txt

Asp pPhe Glu
170

val val

185

Leu

Asn val Phe

Met Leu Asp

Leu
235

l.eu Asnh

Ile

Ser

val
265

sSer ser

Gln Thr Arg

Trp Tyr Gty

gcctttgtac
gotttcctgce
cgcctggacg
gggctgacge
cgegectett
ccacgeetygy
goccageage
acctccgtgg
ggggcgctgg

gagggacccyg
ggcatgcttg

Page 30

Met Gly Leu

Thr Leu

190

ASp

val Ile

205

Ala

Gly mMet Thr

Asp val Thr

Glu Ile Phe

val Asn Gly

Ile His

285

Arg

Glu val

300

Pro

gtgggcagta
gctctgacge
cccatctgga
ccgggeaaat
atgtcgagat
ccgtcaatca
gtgaageggy
accetrtcgge
acgccggyge
ggttcaacgt

aaggagtgtc

Phe Glu

175

Asp Gly

Asp Gly
Arg

Arg

Glu
240

Gin

teu Thr

255

Thr Gly

Arg Ser

Ala Tyr

cgtceccatt
cacctatgac
gcgertcatg
caccggegty
gatctgcace
grrctatgec
actgcacctg
caagaactac
cgacagtgtt
gtttrgtgte

gcgtegeacce

60
120
180
240
300
360
420
480
540
600
660



202663_8T25.txt

gtcatcgaga tggegoegcge totyggggetg gagacacaac tgogtgoctt goccgocgat 720
gagttgcgtg gagccgagga ggtgttcatc tccacctcgg goggtggtgt actgoccgtyg 780
agccgggtgg acaaacgtcce ggttggtgat ggcecgtecgg goccgatcac goagogectg 840
gtacagacct actgggcctg geatgecgat ccggtgtaca gocagecgat agattatteg 900
ctttga 206
<210> 36

<211> 301

<212> PRT

<213> Rhodoferax ferrireducens

<400> 36

Met Pro Ala Pro gsp Leu Ser Lys Gly {ST Ala rphe val Arg Géy Gln
1 1

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

Leu Arg Ser Asp Ala Thr Tyr Asp val val Thr val Trp Asp Gly Ser
35 40 435

Phe Pge Arg Leu Asp Ala ?és teu Glu Arg Phe ggt Arg Ser Cys Gln
5

Arg Trp Arg ieu Asp Pro Gly teu Thr Pro Gly Gln 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 a0 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 teu met Ile Ser Asp
130 135 140

val &ln 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 Lteu Gly Ala Leu Asp Ala Gly
165 170 175

Ala Asp Ser val val teu 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
Page 31



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>

37
800
DNA
Jann

<400> 37
tcaataggcy

caggtccage
caccgggatc
gtccaggggc
cgtgcgecyg
cagggegaag
gaccgtctca
gtagtttttc
ccagacggag
ccaggegtag
cceecgegey
ggtcagggec
ggaggccatg
caccacgtca
ctetgegaty
<210>
<211>

212>
<213>

38
299
PRT
Jann

Met Leu

Leu Gly

Glu

Leu

200

Gly val

Glu Thr

230

Ala
245

Gly

val
260

Ser

Ile Thr

vat Tyr

aschia sp.

atgtecggtic
gCCacgggec
acgcegeege
agcgggcgty
gtgatgcecat
gcgrtgaage
aaccccttgt
acggrgggat
gttccacgcet
aagtggttgg
gcgaccatgg
gtrttcacgc
aaccgegeca
taggcgatgt
gggatgatgc

aschia sp.

Glu

Arg

Gln

Ser

Glu val

val

Asp

Leu
280

Arg

Gin
295

Pro

ggtgctegge
ctgcegeatce
ccgaggacga
tttecgaccgt
gcaacacacce
ccggecette
ctrtcgeetc
caacgctgte
cggcgatrtc
cacaatcgeg
cgacatagct
cgtceccegic
cgtaatcatc
cggaatgggt

ggctececat

202663_ST25.txXt

Ser Arg Arg

GIn Leu Arg

Ile ser

250

Phe

Arg Pro

Gin Thr

Ile Asp Tyr

ccgegtgatce
gttggagaag
caggaagacc
caggcecgec
gtggtccgac
ggtcacatgg
gaacaacecg
ggcggggatyg
gggrtteacg
cgggtccege
gtcgegeaat
gcgcecgata
cagceggaag
caggccccaa

ccaggeegey

pPage 32

205

Thr val Ile

220

Ala Leu Pro

Thr Ser Gly

val Gly

270

Tyr Trp Ala

ser Leu

300

cagtcgaaat
acgcggtrtat
tcateggect
tctgeggeca
gtcacgatcc
cccgegtggt
ccggtgaaat
cggegggtgc
atgtgcacgt
gatccgggea
ccgertgegg
tccatccygea
aageegeecc
tcggrgacgy
ccgttggata

Glu Met

ala
240

y Gly
5
Arg

Trp

accgecgeeg
cgacccecgege
ccaggaattc
ttrccageac
ggtcaccgaa
ccagcageaa
cgccccaatg
grttggcgat
acggcacgea
cecgggttgeyg
ccaccateceyg
gcgegecgac
gccagaccag
ggatcgoggc

aatcattcat

60
120
180
240
300
360
420
480
540
600
660
720
780
840
800



202663_5T25.txt
<400> 38
Met Asn Asp Leu Ser Asn Gly Ala Ala Trp Met Gly Ser Arg Ile Ile
1 5 10 15

Pro Tle Ala Glu Ala Ala Ile Pro val Thr Asp Trp Gly Leu Thr His
20 25 30

ser asp Ile Ala Tyr asp val VSW Pro val Trp Arg Gly Gly Phe Phe
35 4 ' 45

Arg Leu Asp Asp Tyr val Ala Arg Phe Met Ala 28r val Gly Ala Leu
50 55

Arg Met Asp Ile Gly Arg Asp Gly Asp Gly val tys 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 30 95

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

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

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

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

Mis Trp Gly Asp Phe Thr Gly Gly teu 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
180 185 180

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

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

Glu Phe Leu Glu Ala asp Glu val pPhe Leu Ser Ser Ser Gly Gly Gly
245 250 255

val Ile 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 Leu Asp Leu Arg Arg Arg Tyr ;ge Asp Trp Ile
280 5

275

Thr Arg Ala Giu His Arg ggg Asp Ile Ala Tyr

290

<210> 39

«<211> 936
<212> DNA
<213>

<400> 39
ctaatccecga

cttgtgaagt
ccgggtgacc
gaactcacta
cageaccgtc
gcccrttaca
caagatgaca
ccagtugtag
ggcgatatga
cacgcaccat
gtrcacacce
gagcgattoa
gteccatcgag
gaccgggace
tgcggeeteg
tgagatggta
<210> 40

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

1

Taagaaatct
gctgtcgtaa
ggtgcaacge
agcgccaagg
tgacggctga
gcaaacacat
gtcteegege
trtttgacct
acatgggcge
gcaaagaatt
cgggaagtga
agggegtett
cggcggaaac
acatcatagg
gaaatcggca

acgcgaacat

Labrenzia alexandrii

ccgtecggtt
tcggacecygg
cgreaccgga
ceegtatcto
tgeccttccaa
tgaagccocgyg
cgtggtectt
teggattgac
ctettteege
ggttctrgea
ccattgecac
ccatctecte
gggccagata
taatgtccga
tgagectyec

cgacggtgga

tahrenzia alexandrii

atccggacgy
cgcatcattt
cgtggtgatg
gatctcaage
aacaccgert
cecctteggtc
ggcctcaaac
actgccggge
gatcteogge
gtcccgggga
graggccttt
atcgcetcaac
atggggcaaa
atggatcagc
gcccatecac

ggacat

gcggeecatt
gaaaagatcc
agaacttcgt
ccctgticty
tcagcecgtca
acgttgccat
agacccttgg
gaaatccggt
cggatgacgt
tegegegaac
cgcageeceg
ccagggteca
cgaaagaatg
ccccaatctg

gcggeaccgt

caaaataggc
ggtcatccac
cgctctcaaa
cecgcgatatc
ccagegrtey
catcatcgag
tgaaatcacc
gcacggtctt
gaacataggg
ccggcacctg
tegeegecac
accgcagttc
caccatccaa
taacaggcaa

tggacaaatc

Met Ser Ser Thr val Aasp val Arg val Thr Ile Ser Asp lLeu Ser Asn
3

15

Gly Ala Ala Trp Met Gly Gly Arg 5§u Met Pro Ile ser Glu Ala Ala
20

Leu Pro ggﬁ Thr Asp Trp Gly Leu Ile His Ser Asp %ée Thr Tyr Asp
40

rage 34



val

Ala

65

Ser

Gly

Glin

Lys

Leu

Ala

Gly

Glu

Glu

val

Ala

Thr
305

val

50

Arg

ASD

Leu

val

Trp

Gly

Ser

Gly

AsSp

val

210

Ile

Ile

val

ASp

Leu

290

Glu

Pro

Phe

Glu

Arg

Pro

115

Cys

Ala

val

Leu

Lys

ser

Glu

Phe

Asp

275

His

Ile

val

Arg

Glu

LyS

100

Gly

val

His

ASn

Fhe

180

ASp

Gly

Arg

Ile

Ile

260

Arg

Lys

sSer

Ley

Arg

Met

85

Ala

Ser

Pro

val

Pro

165

Glu

Gly

Arg

Glin

Arg

245

Thr

Iie

Ala

Tyr

ASp

ser

70

Glu

Tyr

Arg

Tyr

His

150

Lys

Ala

Asn

Thr

Thr

230

Ala

Thr

rhe

Tyr

Arg
310

Gly

55

Met

ASD

val

AsSp

va'l

135

Ile

val

Lys

val

Leu

215

val

Leu

Ser

ser

Phe

295

ASD

Ala

ASp

Ala

Ala

Pro

120

Ala

Lys

ASp

Thr

200

val

Leu

Ala

Gly

Asn

280

Glu

202663_5T25.txt

Phe Phe Arg Leu Pro
60

Glu

Leu

Met

105

Arg

val

Lys

Asn

His
185

—

Thr

Asp

L.eu

Trp

Leu

Gin

90

val

ASp

Ile

Thr

Ala

Ile

ser

250

Gly

aAla

Ala

Page 35

ATQ

75

ser

Thr

Cys

Arg

val

155

His

Ala

Pro

Glu

Ala

Glu

val

Pro

Ala

Leu

Leu

Ser

Lys

Pro

140

His

Trp

Glu

Gly

ser

220

Ala

Phe

Ala

Gly

300

ASp

val

Arg

ASnh

125

Glu

Arg

Gly

Thr

rhe

205

Gly

Glu

rhe

Pro

Pro

285

Pro

Pro

Ala

Gly

Glin

Ile

ASD

val
180

ASN V

val

Gln

Glu

val

270

Ile

AsSp

TYr

Gly

ala

95

val

Phe

Ala

Ser

Phe

175

Ile

ps

Leu

Gly

Ser

255

Thr

Thr

Asn

l.eu

Leu

80

Thr

Asn

Phe

Glu

Pro

160

Thr

Leu

o)
o

Glu

L.eu

240

Asp

AFg

Thr

Arg



41
981
DNA

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

<400> 41
ttatgccggg

cteccagtag
cggctgateg
ttecgtcagec
ctcggcggeg
cgtatagagc
gtcgettteg
gagctteaty
gcggttgtac
ctggaagaay
gcgatcgacg
ggcgrrgegce
aaggaagaac
gtigececge
Gacgageggy
atcttcgtag
ctggacttga
<210>
<211>
<212>
<213>
<400>

42
326

42

Met Ala Ile Ile Gin

1

Ala Arg Ala Pro His
20
Asp Gly asn Tyr val
35
Ala Gly Phe Leu His
50

Arg Gly Asn Phe Phe
65

PRT
Burkholderia

accgacgaga
aggttgtgaa
tecgattgege
tcgegeaget
atatcgaaga
TCcCcegtict
tcgacgagaa
tccatccagt
agcttgctaga
aacggcacygy
ctecageggac
acgaggttgt
ttcgecgacy
gagacggtga
acggtcgett
cggggttcat

atgattgcca

5

val

Glu

Pro

Ala

Arg
70

Burkholderia sp.

agtattcage
tcrtctegga
tgacgggeat
gggtcgeggt
cgetetggey
tggcgaaaaa
€CgCecagte
ggaagtictt
tcagcaggtt
caaacgcgaa
cgcgggtgac
ggagaatctc
actcttecat
cgacatcgta
cggtgatggg
gcggagagey
t

GIn GIn

Pro Arg

Ile Thr
40

Asp Ala
55

Leu Asp

202663_8T25.1xt

cggetgegeg
gatcgggeeg
gatccegect
gracttgeeg
cgtgatgccc
cacgttegea
crtetectge
ggccgtggga
cgagectege
catcgogttc
gcaccaccag
crtgacctgg
gcgegtgagg
ggccgegteg
gacgtagttg

agcatgcage

Met His
10

Ile

Tyr Glu Asp

25

Glu ala Thr

Ala

Tyr Asp

His Leu
75

Asp

Page 36

tgccatecty
gagccgttge
gcegacgacy
atgrtcacct
agcaggceagce
ccggctgett
gtcatggett
tcgaccgect
gtgcggacct
ttcatggege
acgtacgegt
tcgegattga
tgatcgtcga
gcatgcagga
cegtcacaga

gggrrctcgt

Glu Asn Pro

Ala
30

Gly ser

val Pro

45

Leu

val val Thr

60

Thr Arg Met

cccagegett
ggttgcecegag
aggtgaatgce
tgatgccgag
cttcggeggg
cggtgaggte
cgaacagege
tcgeggaaat
cgtcgteage
cgcggtegey
cectteaggec
acggattcte
gccggaagaa
atcctgegte
aggegetgec

gcatgatctyg

Ley 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



Ser

Lys

Tyr

Asp

Phe

145

Ile

Ala

Met

teu

Leu

225

val

Tyr

ser

Gly

TYr

305

Phe

Ser

Glu

val

Arg

Phe

ser

LYS

The

Thr

210

Tyr

Phe

Thr

Ala

Asn

290

Trp

ser

<Z210>
<Z211>
<212>

ala

1le

115

Gly

Gin

Lys

Asn

Glin

i85

Glu

Thr

Asp

ala

Arg

Glu

ser

43
954
DNA

Lys

Leu

100

Trp

Ala

Ala

Leu

phe

180

Glu

Ala

Pro

Ile

Thr

260

Gly

Asn

Lys

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

Giu

Arg

Pro

Gly

Ala

Glu

val

Arg

Ala

val

ASp

Ala

200

Asn

cys

Leu

Giu

val

280

Pro

Gly

202663_ST25.txt

Asn Pro Phe Asn Arg

Met

Arg

Ser

Met

185

val

val

Leu

Gly

Ala

265

ser

Ile

Trp

a0

Asn

Pro

Phe

Thr

Ala

1790

Lys

teu

Phe

Leu

Ile

250

ASp

Ala

ser

His

rPage 37

Ata

Leu

ala

Lys

Leu

val

phe

Gly

Lys

Glu

Ile

Giu

Ala
315

Gly

ser

Phe

140

Gly

Ala

Asp

Ala

220

Iie

val

Ala

Asp

Leu

val

125

Ala

ser

val

Leu

Glu

205

Lys

Thr

ASDH

Fhe

ASp

Ile

pro

ASpD

LYyS

1106

ASp

val

Asn

Asp

Phe

190

ser

Asn

Arg

Ile

Thr

270

Gln

His

GIn

85

Asp

APrg

Pro

Leu

Pro

175

Asp

Gly

Gin

Gly

Ser

Pro

Asn

Glu

val

Ala

ATg

Phe

Leu

160

Thr

} Ala

Asn

Glu

ser

240

Lys

Ser

Leu

Leu

Tyr



<213>

<400> 43
tcageegtece

cgcgtcgaac
cagceegegry
gcgcaactgt
ctegaacace
gcecgtegege
cttcageagg
cagccagtga
gtcgatcacg
cggcaccgeg
cgacacgeeg
gcattcgacy
cgcaagcgag
aacatgcacg
gcgegegteg
gggcgetteg

<210>
<Z211>
«212>
<213>

<400>

44
317
PRT
Burk

44
Met Pro Arg
1

Ala

Ala Pro

Ala
35

pro Ile

Ser Asp val

>0

Arg
65

Leu Asp

Arg Leu Asn

Glu Cys val

gegtagtega
ageeggegeg
accggecatga
gcatcgtega
gtctgecgey
acgacgaaca
accgactecyg
tagttcttga
tggaggtgca
aacgcgatga
cgcgtacaca
aggatgtcgce
cgcetgaatc
gtgtcgtacy
gcgatcggaa

acggatggaa

holderia ce

Thr
5

Glu Ar

Phe Gl

20

Pro

asp Ala Ar

Thr Tyr As

Ii
70

Lys His

val Pro

85

Le

Arg Arg Se

Burkholderia cenccepacia

ccgecagget
tcatcggecec
tgccgoogye
tgcgegeage
tgatgccatg
cgttgaacce
cgeecgegtc
tctgeggatc
gcecttegeg
actggttcac
gcatctogac
gcagcgeatc
gctcgatatg
tgacgtcgga
tgaagcggcc

tgccatgatyg

nocepacia

g Ser ala

Ala

n Gly

ser
40

g val

p Thr val

55

e Glu Arg

¥ Thr

ASp

r Gly Leu

202663_5ST25.txt

ccacgecgga
cggacaggecyg
cgtcgacgty
ctgggegteg
cagcacgecg
gggceetteg
atagcectee
gaccgatteg
caactgcege
cgeatcgege
gtaggcgtgy
gtcggtcaac
ctrgtegagy
gtgcagaaag
gttcatgtag
ggccgaacgt

His
i0

His Gly

Ala
25

Tyr Met

val Leu Asp

His val Trp

Phe Arg Arg

75

ala
90

Asp Leu

Arg His Ala

Page 38

tcgeegtget
tcgecgateg
atgaacactt
atgcccateg
cgcteggycy
gcgatgetge
agcageeegy
ggcggaatge
tcgttcgega
gggtcgeggce
€grageeceg
ggcacgttca
cggaagaagc
cccecagtega
gcggcgeect

grcreccgeg

Pro Ser

Asn Gly Arg

30

Trp Gly Phe
45

Asn
60

Gly Arg

ser lLeuy

Arg Asp Ile

Tyr val Glu

tcgeccagta
tcgegtegtt
cgtecgegce
ccgtcgeeag
tcecgeagecg
cgtecgtgea
cgacgaggtc
gccgeacytce
ccgatccgta
tgaaggtegg
agcggegeac
gccgeaaccg
ggccgtreca
gcaccgatac
gcggaaacgce

gcac

val Glu

15

Phe Ile

Leu His
rhe

Phe

Leu
80

Arg

Lteu val

95

Met Leu

60
120
180
240
300
360
420
480
540
600
660
720
780
840
9200
954



cys

val

Glu

145

Arg

Trp

Glu

Arg

Thr

Leu

Met

Gly

ASD
305

Thr

Asn

130

Arg

Arg

Leu

Ser

Phe

210

Gly

Ala

Arg

Pro

Pro

290

Pro

«<210>
<21l>
212>
<213>

<400>
ttaatattca actggatcac gatgtttacc treattgtge

Gln

Ile

Asp

val

195

Asn

val

Met

ASp

val

275

Met

ala

45
864
DNA

100

Gly

rhe

Leu

Pro

Leu

180

Ley

val

lL.eu

Gly

Ala

260

Thr

Thr

Trp

val

Ile

Arg

Fro

165

val

Leu

Phe

Ite

245

Asp

Arg

Arg

Ser

ser

Glu

150

Glu

Ala

Lys

val

Gly

Asp

Glu

Leu

Arg

Leu
310

Pro

Phe

135

Gly

ser

Gly

Cys

val

215

Ile

Ala

va'l

Asn

Leu

295

Ala

Thr

120

Ala

Leu

val

Leu

Thr

200

Arg

Thr

Gln

Phe

280

Phe

val

alpha protecbacterium

45

202663_ST25.txt

105

Phe

val

His

Asp

Leu

185

ASp

Asp

ATg

Ala

Ije

265

Ala

ASpP

ASpP

Ser

Pro

Leu

Pro

170

Lys

Gly

Gly

Gln

Ala

Thr

Thr

Ala

TYyr

Arg

TYr

His

Glin

Gly

Ser

Arg

Thr

235

APrg

Ser

Ile

TYr

ala
315

tatacgtttc gacaaaggcc cgatartgec ggaagcaatt

aacaggcatc acgcccecgg cagtcgagygt tatgaagacc

gtcgacagta atgtcttgeg catgacatct aacttecaat

page 39

1190

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

ITe Ala Glu Gly Pro
205

Leu Arg Thr Pro Glu
220

val pPhe Glu Leu Ala
240

Ile Asp Asp Ala GlIn
255

Thr Ala Gly Gly 1le
Gly Asp Gly Arg Pro

Trp Ala Lys His Gly
300

Asp Gly

agctgccaat aggcatgcat
ggtcgttcgt caattctigt
tegteagegg ttttaagett

tcttegcaaa tgtcaaaaat

60
120
180
240



ggrttgccege
gatcgagaaa
ggcrgtatct
gtaattcttg
cagatgcaaa
agetatgaag
tgtgcagaty
aatttctatg
ggaaaatcga

gtcataagtc

gataggtagg

46
287
PRT

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

<400> 46

Met Asp Gly
i

Asp Tyr Gly

Gly Gly

35

Trp

Gly Met

50

Arg

ITe Ile Glu

65

Ala Tyr val

Arg Asp Pro

rPhe ser

115

Gly

Ile Thr

130

Ala

val Lys Asn

gtaattcecca
atattgaatc
gctccacgtt
acggtaggat
cecacacteca
cggitttctg
aactcaacat
atttgegett
tctaaatgat
gcgtotgaat

tactgeccat

Gl Tyr
5

rhe
20

Lew
Ala Phe
Asp Ala
Ile

Leu

Phe
85

Glu
Arg ASp
val Ala
val

ASD

Tyr His

His

rhe

Leu

His

70

Ala

Ser

val

Trp

acaagacact
ctggeecttc
cgtaggcage
caacagagcet
actgrtcttt
catctcttgyg
atgcattrtt
tggtgtaagg
cacctaactt
gaagaaaccc

ccat

alpha protecbacterium

Leu Pro Iie

ser Asp

Leu
40

Lys

His
55

Met
Asn Cys
Cys Thr
Glu

AsSH

Glu
120

Lys
Ile

Arg

Leu Asp

202663_STZ25.txt

tacgtcgggo
ggacacgttg
ataaagcoct
tggtggaatg
gctggecact
atctcgactg
gagcttggac
aattgacata
gaaaaatgct

ataatceaaa

Glu Ala

10

His

Ala Thr

25

Tyr

Gly Asp His

Ser Ile Pro

val Ala Leu

75

Gly Thr

80

Arg

phe I'le

Leu Glu

Pro Pro ser

mMet val Lys

Page 40

gttgaaacca
ccattaaggt
ttgaccatat
cgaacgacat
gaaccgaacg
aagttgggtg
aacgecacge
tgcaaagegt
ccgeeecata

acggacaatt

Lys Leu Ser

Ala
30

asp val

Leu Asp

45

Arg

Tyr Thr

60

Lys

Ser Lys lLeu

Ser Pro Asn

Ala
110

Ala pPhe

Leu

cys

ser
140

ASD

Gly Leu Tyr

caccattggt
caatcagagt
ccaaccaaty
ccgtgatcge
gaatggcaaa
acgttcctet
aattatgaag
ceattccacy
catgggcaac

tcgecteatg

val
15

l.eu
His val
Phe ser
G1n

Ala

Asn
80

LysS

Phe
35

Ser
ITe 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

Ile Thr val

Thr Ala Gly

Ala ser Gly

Gln Ley

275

Trp

47
882
DNA

<210>
<2il>
<Z212>
<213>

<400> 47
atgagtgacg

gtatccccgg
tggaagggca
gccgegegac
acgcgtcgea
aaaggggtyy
tatatcttcc
acgeggogtt
tcacagctga
cartccggtc
ttgtacaccc
gegaccgage
gccyatgagy
ggtcgaacga

150

Ala
165

Gly
Gly Pro
Pro Asp
Ile

Cys

ASp LyS

Asp

Gly

val

Glu

Leu

Thr
Phe

Asn

val
200

Ser

Glu
215

Leu

Lys Thr

230

val
245

Gly

Asn Ile

260

His Asn

agcccattat
tggatcaggy
acatcttcaa
tcaatcacga
atggactcga
ttgctgatce
tcgeggatga
tccootgetga
ttcggettga
acgtgteccga
cttcagcagg
tggacatcce
tcttcaccty

ttcgcggeac

Met

Gly

Glu

pro val

Pro Leu

Gly Lys

280

gamma protecbacterium

ctatatcaac
attcctgetce
gctcgacgece
catgagtcga
cgatgectcg
ccgggatttt
ggagaaacgc
cacccrggac
ggeectggag
gtcageageg
aattctgege
ctggaaagag
cagcacageg

aaccccegye

2026638725, Xt

155

Thr Leu Ile

170

Ile Phe

185

ser

Leu Leu Gly

Glu val Arg

Ala Asp Glu

Thr Arg Ile

Ser
265

LYS Arg

His Arg Asp

ggtgactatc
ggtgatggcg
catctcgatc
gacgcgtgga
attcgcttta
aaaccgacgt
cgcaatggta
cctcgttaca
gcgagttatg
agcaacctgt
ggcattacac
cgacagetca
ggtggegege

ccgattacec

Page 41

ASp Leu Asn

Ile Thr Asn

190

Thr
205

Ile Arg

Cys His Ala

220

val rhe Ile

Asp Glu Arg

His
270

Ile Met

val Glu

285

Pro

ttecactygte
tattcgatgt
ggttetttga
aggaagcgat
tegtgaceey
gcatcgtctg
rtcgectgat
aatgectega
acgatgcget
ttatcgtcaa
gggacaccat
gtgegttcega
ttccggrcag

aggcaatcoga

160

Gly Asn

Gly val

Gln Thr

GIn Asp

Thr Ser

2490

Pro Ile

255

Ala Tyr

Tyr

tcaggegogg
ggtcteccgec
ctcgattcag
catcgaaacc
cggcgagecec
ggtggcgecet
gattagcgeg
ccgectgeat
ttggctcgat
gaatggroty
tctegagete
tgtctatate
ggaggtcgea
caacgcgtat

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



202663.5T25.txt
tgggcgatgc gtgaaacaga ccggtacgcg acgccgottt aa 882
<210> 48
<211> 293
<Z1Z> PRT
«213> gamma proteobacterium
<400> 48
Met Ser Asp Glu zro ITe Ile Tyr Ile Agn Gly Asp Tyr Leu Pgo Leu
1 1 1

ser GIn Ala Arg val ser pPro val Asp GIn Gly Phe Leu Leu Gly Asp
20 25 30

Gly val Phe Asp val val Ser A%a Trp Lys Gly Asn I;e Phe Lys Leu
35 4 4

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

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

Thr arg Arg Asn Gly Leu Asp Asp Ala Ser Ile Arg Phe Ile val Thr
85 30 95

arg Gly Glu Pro Lys Gly val val Ala Asp Pro Arg Asp Phe Lys Pro
100 105 130

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

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

Pro Ala Asp Thr Leu Asp Pro Arg Tyr Lys Cys Leu 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
180 185 130

Leu Phe I7e 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 teu Glu teu Ala Thr Glu Leu
210 215 220

Asp Ile Pro Trp Lys Glu Arg GIn teu Ser Ala Phe Asp val Tyr Ile
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225

Ala Asp Glu val ghe Thr Cys Ser Thr
4

230

250

202663_5T25.tXt
235

240

Ala Gly Gly ala Leu Pro val

255

arg Glu val Ala Gly Arg Thr Ile Arg Gly Thr Thr Pro Gly Pro Ile
260 265 270

Thr GIn Ala Ile Asp Asn Ala ggr Trp Ala Met Arg Glu Thr Asp Arg
7 0

Tyr Ala Thr Pro Leu

290

<210> 49
<211>
<212>
<213>

<400> 49
atgggcattyg

DNA

gatacaccgg
tttgcecgaty
agcatttttg
catggcaata
ctgcgtctgg
agcctgagec
cgtaaaggceg
tatctgtggg
catgrtegtc
gatctgaccey
gatgccgata
aaactggcaa
attgceggtg
gatgccgatg
gatggtgttc
ttttoggcac
<210> 50

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

1014

ataccggeac
caggcagegt
gtgttgcatg
ataccggtrt
trettegtet
atagcggtta
agctgegrga
aaaaagatct
catttectcc
gtgceggteg
cagcaagert
attgtgttge
gcecgageeg
caatgggtat
azattatggc
cgattggtga
tgatggatga

Mycobacterium vanbaalenii

cagcaatctg
tattcagtat
gattgaaggt
tggtcatage
gggcgatcat
taccaaagat
aagctttgrt
gagcaaactyg
ggcagageag
taataccgtt
tgaagcaaaa
agaaggtccy
taatgcactg
tgaagcagea
agttaccacce
tggtgaaccg

acctggtecy

Mycobacterium vanbaalenii

gttgcagtty
agcgattatg
gaatatctge
gatctgacct
ctggatcgtc
gaactggeog
aatctgacca
acceatcagy
atttttggea
gatccgacca
gatcgtggtg
ggttttaacy
ccgggtatta
ctgcgrgatrg
gcaggcggty
ggtccggtta

ctgattgaag

285

aaccgagtge
aaattgattra
ctgcagaaga
ataccgtrge
tgetggatgg
atattaccaa
ttaccegtgg
tgtatattta
ccaccgeagt
ttaaaaatta
cacgtaccgc
tgtgcattgt
cacgtaaaac
ttaccagecea
ttaccccgat
ccgttgecat

caattcagta

aattcgtgaa
tagcageecg
tgcaaaaatt
acatgtttgg
tgcacgtaaa
aaaatgtgry
ttatggtaaa
tgreattceg
tgttccgegt
tcagtggggt
aattctgatg
gaaagatggt
cgtgtttgaa
tgaactgtat
taataccctg
rcgtgatcgt

ttaa

Met Gly Ile Asp Thr Gly Thr Ser asn Leu val Ala val Glu Pro Gly
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Ala

Tyr

Glu

Thr

65

His

Gly

Ala

Phe

Tyr

val

Thr

Ala

Cys

225

Lys

Thr

ASP

Ile

Glu

Gly

50

Gly

Gly

Ala

Asp

val

130

ASp

Ley

val

Iie

Leu

val

val

Arg

Ile

35

Glu

Phe

Asn

Arg

Ile

115

Asn

Let

Trp

Pro

LYS

195

ASp

Ala

Ala

Phe

Thr

Glu

20

ASp

Tyr

Gly

Ite

Lys

100

Thr

Leu

Ser

ala

Arg

Ash

Arg

Giu

Ser

Gly

260

ser

ASp

Tyr

Leu

His

Phe

85

Leu

LyS

Thr

LYyS

Phe

165

His

Tyr

Gly

Gly

Pro

245

Ile

His

Thr

Ser

Pro

Ser

70

Arg

Arg

Lys

Ile

l.eu

150

Pro

val

Gln

Ala

Pro

230

ser

Ala

Glu

Pro

ser

Ala

55

ASp

Leu

teu

Cys

Thr

135

Thr

Pro

Arg

Trp

Arg

Gly

Leu

Ala

Pro

40

Glu

Leu

Gly

ASp

val

120

Arg

Ala

Arg

Gly

Thr

Phe

Asn

Ala

Tyr

202663_ST25.txt

10

Gly Ser val Ile GlIn
25

Phe

ASD

Thr

Asp

Ser

105

Sar

Gly

Gin

Glu

Ala

185

ASp

Ala

Asn

Ala

Met

265

ASp

Ala

Ala

Tyr

His

90

Gly

Leu

Tvyr

val

Gln

170

Gly

Leu

Ile

val

Leu

250

Gly

Gly

Lys

Thr

75

Leu

TYIr

Ser

Gly

Tyr

Ile

Arg

Thr

L.eu

Cys

Pro

Ile

Gly

Ile

60

val

ASD

Thr

Gln

Lys

140

Ile

rPhe

ASh

Ala

Met

220

Ile

Gly

Glu

Ala Asp Glu

page 44

val
45

Ser

Arg

Lys

Leu

125

Arg

Tyr

Gly

Thr

Ala

205

AsSp

val

Ile

Ala

Iie

Tyr
Ala

Ile

Ley
ASD
110

Arg

Lys

Thr
val
130
Ser
Ala
Lys
Thr
Ala

270

Met

15

Ser

Trp

Phe

val

ieu

95

Glu

Glu

Gly

Ile

Thr

175

ASp

phe

ASpP

ASp

Arg

255

Leu

Ala

ASp

Ile

ASD

Trp

8O

Asp

L.eu

ser

Glu

Pro

160

Pro

Glu

ASn

Gly

Lys

Arg

vai



202663 _ST25.txt
275 280 285

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

ITe 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 GIn
325 330 335

TYr
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