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DNA
Pseudomonas putida

CDS
(1) .. (1023)

1

atg
Met

ctg
Leu

gee
Ala

ggc
Gly

ttg
Leu
65

gtg
Val

ceca
Pro

gca
Ala

cta
Leu

agce
Ser
145
ceg
Pro

cat
Hisg

tce
Ser

caa
Gln

gtg
Val

gcc
Ala
50

gce
Ala

gcc
Ala

gca
Ala

gge
Gly

tagg
Trp
130
gtg
Val

ctyg
Leu

gac
Asp

gca
Ala

agce
Ser

gcc
Ala
35

cat
His

age
Ser

gcc
Ala

ctg
Leu

att
Ile
115
ccg
Pro

gtc
Val

tte
Phe

ccg
Pro

cct
Pro

ctyg
Leu
20

cgy
Arg

agce
Ser

ggc
Gly

gge
Gly

gcg
Ala
100
gce
Ala

gat
Asp

aac
Asn

ggt
Gly

ate
Tle
180

tee
Ser

ttg
Leu

gtg
Val

cat
His

tag
Trp

tat
Tyr
85

gcg
Ala

gtg
Val

gte
Val

agc
Ser

acc
Thr
165
gtt
Val

acc
Thr

cag
Gln

ctyg
Leu

g99
Gly

gtc
Val
70

gtg
val

gcc
Ala

ctg
Leu

gag
Glu

atg
Met
150
aac
Asn

ttc
Phe

age
Sexr

gece
Ala

gce
Ala

gtg
val
55

gat
Asp

cgt
Arg

cgt
Arg

gcyg
Ala

cecg
Pro
135
acc
Thr

cec
Pro

gac
Asp

ace
Thxr

att
Ile

cac
His
40

tte
Phe

ggc
Gly

gte
val

gag
Glu

ate
Ile
120
ttc
Phe

tgc
Cys

atc
Ile

atg
Met

gtt
Val

ttec
Phe
25

aac
Asn

cge
Arg

cag
Gln

gat
Asp

cty
Leu
105
cac
His
gce

Ala

gtg
Val

gct
Ala

gce
Ala
185

gtg cgc
Val Arg
10

cag cgc
Gln Arg

tge geco
Cys Ala

atg ccc
Met Pro

gee acyg
Ala Thry
75

gct geg
Ala Ala
20

ttg gtg
Leu Val

aac tecg
Asn Ser

gaa gag
Glu Glu

gtg ccg
vVal Pro
155
Lttt gect
Phe Ala
170
acc agt
Thr Ser
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cis-5-hydroxy-2-piperidine

gtg
Val

cat
His

age
Ser

ggt
Gly
60

cca
Pro

ggc
Gly

gcg
Ala

cac
His

ggce
Gly
140
cat
His

gcg
Ala

gcc
Ala

cct
Pro

999
Gly

gce
Ala
45

tat
Tyxr

cag
Gln

ggt
Gly

aag
Lys

cac
His
125
ctg
Leu

ggt
Gly

cct
Pro

atg
Met

Lttt
Phe

tgc
Cys
30

cag
Gln

gtc
Val

gtec
Val

ttt
Phe

gcg
Ala
110
tte
Phe

gta
Val

gca
Ala

tge
Cys

gec
Ala
190

acc
Thr
15

age
Ser

cgt
Arg

tcg
Ser

agc
Ser

gce
Ala
95

cge
Axg

gec
Ala

gee
Ala

cge
Arg

gcc
Ala
175
cat
His

gag
Glu

gag
Glu

gat
AsSp

acc
Thr

gac
Asp

cag
Glin

agc
Ser

gcg
Ala

cte
Leu

aaqg
Lys
160
gag
Glu

gge
Gly
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192

240

288

336

384
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480
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gat
Asp

999
Gly

gaa
Glu
225
tcg
Ser

teoc
Ser

ace
Thr

cge
Arg

g99
Gly
305
gce
Ala

aaa
Lys

gtg
val

gtg
Val
210
ggc
Gly

atg
Met

tgg
Trp

999
Gly

ttt
Phe
290
cty
Leu

gag
Glu

gag
Glu
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«<211>
<212>
<213>

<400>

Met
1
Leu
Ala
Gly
Leu
65
val
Pro
Ala
Leu
Ser
145
Pro
His

Bsp

Ser
Gln
vVal
Ala
50

Ala
Ala
Ala
Gly
Trp
130
vVal
Leu

Asp

Val

cag
Gln
195
gat
Asp

ggc
Gly

atg
Met

gag
Glu

cag
Gln
275
gce
Ala

acyg
Thyr

gag
Glu

ctyg
Leu

2
341
PRT

att
Ile

gcc
Ala

gce
Ala

gtc
Val

ttc
Phe
260
ttg
Leu

cay
Gln

cge
Arg

gag
Glu

cti
Leu
340

gcc
ala

gat
ASp

ttg
Leu

gagd
Glu
245
gat
Asp

atc
Ile

cgce
AXg

atg
Met

g99g
Gly
325
ggce
cGly

gcg
Ala

ggc
Gly

ctg
Leu
230
ctg
Leu

tgg
Trp

atc
Ile

age
Ser

ceg
Pro
310
gtg
Val

tga

cgc
Arg

cag
Gln
215
cca
Pro

ctg
Leu

tece
Ser

gte
Val

cge
Arg
295
ggc
Gly

gcyg
Ala

Pseudomonas putida

2
Ala

Ser
Ala
35

His
Ser
Ala
Leu
Ile
115
Pro
vVal
Phe

Pro

Gln
195

Pro
Leu
20

Arg
Sexr
Gly
Gly
Ala
100
Ala
Asp
Asn
Gly
Ile

180
Ile

ser
5
Leu
val
His
Trp
TYYT
85
Ala
val
val
gsexr
Thr
165
val

Ala

Thr
Gln
Leu
Gly
vVal
70

vVal
Ala
Leu
Glu
Met
150
Asn

Phe

Ala

Ser
Ala
Ala
Val
55

Asp
Arg
Arg
Ala
Pro
135
Thr
Pro

Asp

Arg

JPOXMLDOCOL ~seqgl . app

gcc
Ala
200
cecg
Pro

Tttt
Phe

gcyg
Ala

999
Gly

atc

Ile
280

gag
Glu

gag
Glu

gtg
Val

Thr
Ile
Hig
40

Phe
Gly
val
Glu
Ile
120
Phe
Cys
Ile
Met

Ala
200

ggc
Gly

acce
Thr

ggc
Gly

gcg
Ala

cat
His
265
aac
Asn

ctyg
Leu

cgg
Arg

acc
Thr

Val
Phe
25

Asn
Arg
Gln
Asp
Leu
105
His
Ala
Val
Ala
Ala

185
Gly

cag
Gln

acce
Thr

999
Gly

gcg
Ala
250
ccg
Pro

cca
Pro

gtg
Val

cge
Arg

gag

Glu
330

Val
10

Gln
Cys
Met
Ala
Ala
90

Leu
Asn
Glu
val
Phe
170
Thr

Gln

caa
Gln

gac
Asp

cac
Hisg
235

ctyg
Leu

999
Gly

ggce
Gly

gag
Glu

tac
Tyxr
315

cag
Gln

Arg
Arg
Ala
Pro
Thr
75

Ala
val
Sex
Glu
Pro
155
Ala

Sexr

Gln
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ttyg
Leu

ceg
Pro
220
aag
Lys

acce
Thyr

gcg
Ala

aag
Lys
cac
His
300
cgt
Arg

gag
Glu

val
His
Ser
Gly
Pro
Gly
Ala
His
Gly
140
His
Ala

Ala

Leu

ccyg
Pro
205
aag
Lys

ggc
Gly

ggc
Gly

aaa
Lys

gee
Ala
285
atg
Met

gag
Glu

ttg
Leu

Pro
Met

Pro
205

gag
Glu

gcyg
Ala

teg
Ser

ggt
Gly

acg

Thr
270
gag
Glu

cag
Gln

cge
Arg

caa
Gln

Phe
Cys
30

Gln
val
val
Phe
Ala
110
Phe
Val
Ala
Cys
Ala

190
Glu

ggc
Gly

atc
Ile

gcg
Ala

cat
Hig
255
cca
Pro

ggc
Gly

gcg
Ala

gag
Glu

ggc
Gly
335

Thr
15

Ser
Arg
Ser
Ser
Ala
95

Arg
Ala
Ala
Axg
Ala
175
His

Gly

atg
Met

ctyg
Leu

ttg
Leu
240

tte
Phe

tgg
Trp

gag
Glu

gtg
Val

gtg
Val
320
ctg
Leu

Glu
Glu
Asp
Thr
Asp
80

Gln
Ser
Ala
Leu
Lys
160
Glu
Gly

Met

624

672

720

768

864

912

960

1008

1026



Gly
Glu
225
Ser
Ser
Thr
Arg
Gly
305
Ala

Lys

Val
210
Gly
Met
Trp
Gly
Phe
290
Leu

Glu

Glu

<210>
<211>

<212>

<213>

<220>
<221>
<222>

<400>

atg
Met

ttg
Leu

gtt
val

ctt
Leu

gtt
Val
65

gct
Ala

tgg
Trp

gat
Asp

gtt
Val

gag
Glu
145
gtt
Val

gag
Glu

cag
Gln

gtc
Val

caa
Gln
50

ggt
Gly

gaa
Glu

£ttt
Phe

gac
Asp

gtc
Val
130
aaa
Lys

aaa
Lys

3

Asp
Gly
Met
Glu
Gln
275
Ala
Thr

Glu

Leu

3
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CDs
(1)..(1485)

cac
His

aca
Thxr

att
Ile
35

gat
Asp

gga
Gly

atg
Met

gtc
Val

aac
Asn
115
caa
Gln

ggt
Gly

gaa
Glu

Ala
Ala
Val

Phe
260
Leu

Gln
Arg
Glu

Leu
340

ttg
Leu

ttg
Leu
20

gtt
Val

gca
Ala

aga
Arg

gga
Gly

aag
Lys
100
ace
Thr

gag
Glu

att
Ile

gag
Glu

Asp
Leu

Glu
245
Asp

Ile
Arg
Met

Gly
325
Gly

gct
Ala
5

gac
Asp

ggt
Gly

gga
Gly

gte
vVal

gce
Ala
85

aaa
Lys

ttc
Phe

aac
Asn

tct
Ser

gtc
val
165

Gly

Leu
230
Leu

Trp
Ile
Ser

Pro
310
Val

gat
Asp

aac
Asn

gce
Ala

cac
His

gaa
Glu
70

atg
Met

ttg
Leu

tac
TyrY

cct
Pro

gct
Ala
150
gaa
Glu

Gln
215
Pro

Leu
Ser
Val

Arg
295
Gly

Ala

tgc
Cys

ggt
Gly

gga
Gly

act
Thr
55

act
Thy

aga
Arg

ggt
Gly

ttg
Leu

gat
Asp
135
gat
Asp

gct
Ala
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Pro
Phe
Ala
Gly

Ile
280
Glu

Glu

Val

ttg
Leu

ttg
Leu

atg
Met
40

gtt
Val

tac
TyY

atc
Ile

gtt
Val

gtt
Val
120
gtt
Val

gac
Asp

aat
Asn

Thxr
Gly
Ala

His
265
Asn

Leu
Arg

Thy

gaa
Glu

cct
Pro
25

gca
Ala

aca
Thr

aga
Arg

cca
Pro

gaa
Glu
105
aat
Asn

ttg
Leu

tty
Leu

ggt
Gly

Thxr
Gly

Ala
250
Pro

Pro
Val
Arg

Glu
330

gat
Asp

cac
His

ggt
Gly

atc
Ile

aat
Asn

tct
Sex
90

atg
Met

gga
Gly

aag
Lys

ctt
Leu

tgt
Cys
170

Asp

His
235
Leu

Gly
Gly
Glu

Tyxr
315
Gln

aag
Lys

att
Tle

ttg
Leu

ttg
Leu

gaa
Glu
75

tct
Ser

aac
Asn

gte
val

tac
Tyr

gac
Asp
155
aag
Lys
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Pro
220
Lys

Thr
Ala
Lys

His
300
Arg

Glu

gat
Asp

aac
Asn

ace
Thr

gag
Glu
60

aag
Lys

cat
His

gag
Glu

aga
Arg

aat
Asn
140
aga
Arg

gca
Ala

Lys
Gly
Gly
Lys

Ala
285
Met

Glu

Leu

tac
Tyr

act
Thr

gct
Ala
45

gct
Ala

gag
Glu

aga
Arg

ttt
Phe

gaa
Glu
125
gtc
vVal

gce
Ala

gct
Ala

Ala
Ser
Gly

Thr
270
Glu

Gln
Arg

Gln

gat
Asp

tct
Ser
30

gce
Ala

aac
Asn

ggt
Gly

atc
Ile

gte
Val
110
aga
Arg

tct
Ser

ttg
Leu

ttg
Leu

Ile
Ala

His
255
Pro

Gly
Ala
Glu

Gly
335

aca
Thr
15

cat
His

aaa
Lys

gac
Asp

tgg
Trp

gtt
Val
95

atg
Met

act
Thr

gaa
Glu

cag
Gln

gag
Glu
175

Leu

Leu
240
Phe

Trp
Glu
vVal

Val
320
Leu

ctt
Leu

cac
Hisg

ttg
Leu

aga
Arg

tat
Tyr
80

cag
Gln

aca
Thr

tat
Tyr

tece
Ser

aag
Lys
160
aag
Lys
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96

144

192

240

288

336

384

432

480

528



tac
Tvyxr

tec
Ser

ttg
Leu

aat
Asn
225
cca
Pro

aag
Lys

cag
Gln

ttg
Leu

cct
Pro
305
tct
Ser

gac
Asp

atc
Ile

ttg
Leu

gct
Ala
385
att
Ile

aaa
Lys

cct
Pro

aga
Arg

gaa
Glu
465
gtc
Val

<210>
<211l>

gat
Asp

cca
Pro

atg
Met
210
gat
Asp

gaa
Glu

gtt
Val

act
Thr

gtc
val
290
ttg
Leu

tece
Ser

ggt
Gly

tac
Tyr

ctt
Leu
370
tet
Ser

cac
Hisg

tgg
Trp

tac
Tyr

gtt
Val
450
act
Thr

gct
Ala

4
495

aga
Arg

ggt
Gly
195
tac
Tyr

tca
Ser

get
Ala

aag
Lys

gga
Gly
275
act
Thr

tct
Ser

act
Thr

attc
Ile

tat
TyY
355
gcc
Ala

gat
Asp

ggt
Gly

tect
Ser

caa
Gln
435
cat
His

tca
Serx

aac
Asn

tac
Tyr
1890
gct
Ala

act
Thr

gte
Val

tte
Phe

cat
Hisg
260
aat
Asn

aca
Thr

atc
Ile

aag
Lys

aga
Arg
340
cct
Pro

Ltca
Sexr

gaa
Glu

gaa
Glu

gct
Ala
420
cat
His

ttt
Phe

atyg
Met

gaa
Glu

tect
Ser

gtt
Val

gcc
Ala

agt
Ser

ttg
Leu
245
atc
Ile

gaa
Glu

acce
Thxr

tce
Sex

ate
Ile
325

ggt
Gly

tca
Ser

tat
Tyx

gag
Glu

caa
Gln
405
gac
Asp

ttg
Leu

get
Ala

aaa
Lys

gaa
Glu
485

gtt
Val

aga
Arg

ctt
Leu

tac
Tyr
230
tca
Ser

aga
Arg

tca
Ser

gee
Ala

aag
Lys
310
ttg
Leu

gga
Gly

cat
His

act
Thr

ttg
Leu
390
gtt
Val

cca
Pro

gaa
Glu

gga
Gly

agt
Ser
470
tee
Ser

aag
Lys

atg
Met

tce
Ser
215
cac
His

gtt
Val

caa
Gln

agt
Ser

aaa
Lys
295
atg
Met

ctt
Leu

aag
Lys

agt
Ser

tgg
Trp
375
aag
Lys

tgg
Trp

tac
Tyr

tat
Tyr

gag
Glu
455
gct
Ala

acc
Thr
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gaa
Glu

att
Ile
200
gaa
Glu

gag
Glu

ctt
Leu

tca
Ser

ttg
Leu
280
gce
Ala

gag
Glu

act
Thr

tca
Ser

ttt
Phe
360
tct
Ser

gag
Glu

gat
Asp

tcec
Ser

gca
Ala
440
cac
Hig

ate
Ile

att
Ile

tat
Tvr
185

gga
Gly

atg
Met

gtt
val

gac
Asp

gat
Asp
265
atg
Met

gca
Ala

gct
Ala

ttt
Phe

atc
Ile
345
cac
His

gac
Asp

ttg
Leu

aag
Lys

ttg
Leu
425
cag
Gln

acc
Thr

aga
Arg

gaa
Glu

ttg
Leu

gat
Asp

atc
Ile

aca
Thr

gte
Val
250
aag
Lys

gac
Asp

ttg
Leu

ttg
Leu

aga
Arg
330
aca
Thr

acc
Thxr

gaa
Glu

gce
Ala

tgc
Cys
410

ggt
Gly

gag
Glu

gca
Ala

gct
Ala

cac
His
480

aaa
Lys

ttg
Leu

tat
Tyr

ggt
Gly
235
cct
Pro

ggt
Gly

ctt
Leu

ttt
Phe

aga
Arg
315
gac
Asp

gat
Asp

aac
Asn

tce
Ser

ctt
Leu
395
aca
Thr

gca
Ala

ttyg
Leu

tto
Phe

gce
Ala
475
aca
Thr
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gaa
Glu

ctt
Leu

gat
Asp
220

gga
Gly

ate
Ile

gtt
val

tet
Ser

att
Ile
300
tet
Sexr

aag
Lys

gga
Gly

gag
Glu

ttg
Leu
380
aga
Arg

gga
Gly

ttt
Phe

ttt
Phe

cet
Pro
460
aca
Thr

aaa
Lys

gag
Glu

aac
Asn
205
cag
Gln

tec
Ser

ttg
Leu

atc
Ile

gct
Ala
285
gat
Asp

gttt
val

tte
Phe

cca
Pro

act
Thr
365
ctt
Leu

gac
Asp

gtt
vVal

gct
Ala

tct
ser
445
cat
His

aac
Asn

gat
Asp

ggt
Gly
190
gag
Glu

gca
Ala

gat
Asp

ctt
Leu

gte
Val
270
gat
Asp

ttc
Phe

cac
Hisg

tgg
Trp

agt
Sexr
350
atc
Ile

tte
Phe

ttg
Leu

atc
Ile

ctt
Leu
430
tct
Ser

gct
Ala

att
Ile

gag
Glu

gga
Gly

caa
Gln

gac
Asp

ttg
Leu

aac
Asn
2585
agt
Ser

att
Ile

gac
Asp

tac
Tyr

gaa
Glu
335
aga
Arg

ggt
Gly

ttg
Leu

gca
Ala

gtc
val
415
tte
Phe

gaa
Glu

tgg
Trp

aac
Asn

ttg
Leu
495

ctt
Leu

tct
Ser

gtt
Val

ctt
Leu
240
tec
Sex

tat
Tyxr

gtt
Val

cca
Pro

gat
Asp
320
gat
Asp

tac
TyY

gtt
Val

gga
Gly

aaa
Lys
400
aag
Lys

acc
Thr

ggt
Gly

att
Ile

aaa
Lys
480
taa

576

624

672

720

768

816

864

912

260

1008

1056

1104

1152

1200

1248

1296

1344

1392

1440
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<212>
<213>

<400>

Met
1

Leu
val
Leu
val
65

Ala
Trp
Asp
Val
Glu
145

Val
Tyxr
Ser
Leu
Asn
225
Pro
Lys
Gln
Leu
Pro
305

Sex
Asp

Ile
Leu
Ala
385

Ile

Lys

Pro

Arg

Glu
465

Glu
Gln
val
Gln
50

Gly
Glu
Phe
Asp
Val
130
Lys
Lys
AsSp
Pro
Met
210
Asp
Glu
Val
Thyr
val
290
Leu
Ser
Gly
Tyr
Leu
370
Ser
His
Trp
Tyr
Val

450
Thr

4

PRT
Scomber japonicus

His
Thr
Ile
35

Asp
Gly
Met
Val
Asn
115
Gln
Gly
Glu
Axrg
Gly
195
Tyr
Ser
Ala
Lys
Gly
275
Thr
Ser

Thx

Ile

Tyr
355
Ala
Asp
Gly
Ser
Gln
435
His

Ser

Leu
Leu
20

Val
Ala
Arg
Gly
Lys
100
Thr
Glu
Ile
Glu
TyY
180
Ala
Thr
Val
Phe
His
260
Asn
Thr
Ile
Liys
Arg
340
Pro
Sex
Glu
Glu
Ala
420
Hisg
Phe

Met

Ala
5
Asp
Gly
Gly
val
Ala
85
Lys
Phe
Asn
Ser
Val
165
Ser
Val
Ala
Ser
Leu
245
Ile
Glu
Thr
Ser
Ile
325
Gly
Ser
Tyr
Glu
Gln
405
Asp
Leu

Ala

Lys

Asp
Agn
Ala
Hig
Glu
70

Met
Leu
Tyr
Pro
Ala
150
Glu
Val
Arg
Leu
VY
230
Ser
Arg
Sexr
Ala
Lys
310
Leu
Gly
His
Thx
Leu
390
Val
Pro
Glu
Gly

Ser
470

Cys
Gly
Gly
Thr
55

Thr
Arg
Gly
Leu
Asp
135
Asp
Ala
Lys
Met
Ser
215
His
Val
Gln
Sexr
Lys
295
Met
Leu
Lys
Ser
Trp
375
Lys
Trp
Tyx
Tyr
Glu

455
Ala
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Leu
Leu
Met
40

Val
Tyxr
Ile
Val
Val
120
Val
Asp
Agn
Glu
Ile
200
Glu
Glu
Leu
Ser
Leu
280
Ala
Glu
Thr
Ser
Phe
360
Ser
Glu
Asp
Ser
Ala
440
His

Ile

Glu
Pro
25

Ala
Thr
Arg
Pro
Glu
105
Asn
Leu
Leu
Gly
Ty
185
Gly
Met
Val
Asp
Asp
265
Met
Ala
Ala
Phe
Ile
345
His
Asp
Leu
Lys
Leu
425
Gln
Thr

Arg

Asp
His
Gly
Ile
Asn
Ser
20

Met
Gly
Lys
Leu
Cys
170
Leu
Asp
Ile
Thr
Val
250
Lys
Asp
Leu
Leu
Arg
330
Thr
Thr
Glu
Ala
Cys
410
Gly
Glu
Ala

Ala

Lys
Ile
Leu
Leu
Glu
75

Ser
Agn
val
Tyr
Asp
155
Lys
Lys
Leu
TyY
Gly
235
Pro
Gly
Leu
Phe
Arg
315
Asp
Asp
Asn
Sex
Leu
395%
Thr
Ala
Leu

Phe

Ala
475
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Asp
Asn
Thr
Glu
60

Lys
His
Glu
Axg
Asn
140
Arg
Ala
Glu
Leu
Asp
220
Gly
Ile
vVal
Sexr
Ile
300
Ser
Lys
Gly
Glu
Leu
380
Arg
Gly
Phe
Phe
Pro

460
Thr

Tyr
Thr
Ala
45

Ala
Glu
Arg
Phe
Glu
125
Val
Ala
Ala
Glu
Asn
205
Gln
Ser
Leu
Ile
Ala
285
Asp
val
Phe
Pro
Thxr
365
Leu
Asp
Val
Ala
Ser
445
His

Asn

Asp
Ser
30

Ala
Asn
Gly
Ile
val
110
Arg
Sex
Leu
Leu
Gly
190
Glu
Ala
Agp
Leu
val
270
Asp
Phe
His
Trp
Serxr
350
Ile
Phe
Leu
Ile
Leu
430
Sexr

Ala

Ile

Thr
15

His
Lys
Asp
Trp
vVal
95

Met
Thr
Glu
Gln
Glu
175
Gly
Gln
Asp
Leu
Asn
255

Ser

Ile

Tyr
Glu
335
Axrg
Gly
Leu
Ala
Val
415
Phe
Glu
Trp

Asn

Leu
His
Leu
Arg
Tyr
80

Gln
Thr
Tyr
Ser
Lys
160
Lys
Leu
Ser
Val
Leu
240
Ser
Tyr
Val
Pro
Asp
320
AsSp
Tyr
Val
Gly
Lys
400
Lys
Thr
Gly
Ile

Lys
480



<210>
<211>

<212>

<213>

<220>
<Z221>
<222>

«<400>

atg
Met
1

tca
Ser

aga
Lys

aaa
Lys

gat
Asp
65

aag
Lys

aat
Asn

atc
Ile

aaa
Lys

agt
Ser
145
agt
Sexr

gcg
Ala

acyg
Thr

gta
val

gece
Ala
225
ggc
Gly

cag
Gln

tat
Tyr

999
Gly

gtyg
Val

gaa
Glu
50

gtc
Val

gag
Glu

cct
Pro

ggc
Gly

tat
Tyr
130
gtg
Val

aaa
Lys

ccg
Pro

cca
Pro

gaa
Glu
210
gea
Ala

atce
Ile

gca
Ala

5
786

DRNA

485

Bacillus subtilis

CDg

(1) ..(783)

5
ceg
Pro

cte
Leu

gtt
Val
35

gag
Glu

acg
Thr

tte
Phe

gtg
Val

acg
Thr
115
ttec
Phe

cac
His

ggc
Gly

aag
Lys

atc
Ile
195
age
Ser

gta
Val

acg
Thr

gge
Gly

gat
Asp

gga
Gly
20

atc
Ile

gte
val

aaa
Lys

ggc
Gly

cca
Pro
100
aac
Asn

gta
val

gaa
Glu

999
Gly

ggc
Gly
1860
aat
Asn

atg
Met

gca
Ala

tta
Leu

cgce
Arg

tta
Leu

aag
Lys

aac
Asn

atc
Ile

gag
Glu

aca
Thr
85

tet
Sex

tta
Leu

gaa
Glu

gtg
Val

ata
Ile
165
att
Ile

gct
Ala

att
Tle

gee
Ala

tte
Phe
245

ggt
Gly

aaa
Lys

gcg
Ala

tat
Tyxr

aag
Lys

gaa
Gliu
70

cte
Lew

cac
His

acg
Thyx

aac
Asn

att
Ile
150
aag
Lys

cge
Arg

gaa
Glu

cca
Pro

tgg
230

gcg
Ala

taa

gga
Gly

atg
Met

tat
Tyr

gcyg
Ala
55

gat
Asp

gat
Asp

gaa
Glu

ggt
Gly

gat
Asp
135
cct
Pro

ctyg
Leu

gte
val

aaa
Lys

atg
Met
215
ctt
Leu

gac
Asp

JPOXMLDOCQ1l~seql . app
vVal Ala Asn Glu Glu Ser Thr Ile Glu His Thr Lys Asp Glu Leu

aaa
Lys

gce
Ala

agt
ser
40

ggce
Gly

gta
val

att
Ile

atg
Met

gcc
Ala
120
atc
Ile

tayg
Trp

atg
Met

aat
Asn

ttc
Phe
200
gga
Gly

get
Ala

ggc
Gly

gtc
Val

att
Ile
25

aat
Asn

ggt
Gly

aaa
Lys

atg
Met

ccg
Pro
105
Tttt
Phe

aag
Lys

ccg
Pro

aca
Thr

aat
Asn
185
gct
Ala

tat
Tyr

tcg
Ser

ggt
Gly

490

gtc
Val
10

cge
Arg

aaa
Lys

gaa
Glu

aat
Asn

att
Ile
20

cte
Leu

tta
Leu

gga
Gly

tta
Leu

gaa
Glu
170
att
Ile

gac
Asp

atc
Ile

aag
Lys

atg
Met
250

gct
Ala

tte
Phe

caa
Gln

gct
Ala

atc
Ile
75

aat
Asn

aag
Lys

gga
Gly

aat
Asn

£ttt
Phe
155
aca
Thxr

999
Gly

cect
Pro

ggc
Gly

gaa
Glu
235
aca
Thr

Page 6

att
Ile

ggce
Gly

gat
Asp

gtt
Val
60

gty
val

aat
Asn

gat
Asp

agce
Ser

gte
vVal
140
gtc
Val

tta
Leu

cca
Pro

aaa
Lys

gaa
Glu
220
geo
Ala

caa
Gln

aca
Thr

aag
Lys

ccg
Pro
45

gtc
Val

caa
Gln

gce
Ala

tgg
Trp

cgt
Arg
125
att
Ile

cac
His

gcg
Ala

ggt
Gly

cag
Gln
205
ccyg
Pro

agce
Ser

tat
Tyr

gga
Gly

gag
Glu
30

aac
Asn

gtc
Val

acy
Thr

ggt
Gly

gat
Asp
110
gaa
Glu

aac
Asn

tat
Tyr

ttg
Leu

gcg
Ala
190
aaa
Lys

gag
Glu

tac
Tyr

cect
Pro

495

gct
Ala
15

cag
Gln

gag
Glu

caa
Gln

gca
Ala

ctt
Leu
95

aaa
Lys

gcg
Ala

atg
Met

gcg
Ala

gaa
Glu
175
atce
Ile

gct
Ala

gag
Glu

gtc
val

tca
Ser
255

gct
Ala

gca
Ala

gta
val

gga
Gly

att
Ile
80

gca
Ala

gtc
Val

att
Ile

teco
Ser

gca
Ala
160
tac
Tyxr

aac
Asn

gat
Asp

atc
Ile

aca
Thr
240
ttc
Phe

48

96

144

1382

240

288

336

384

432

4890

528

576

624

672

720

768

786



<210>
<211>
<212>

<213>

<400>

Met
1
Sexr
Lys
Lys
Asp
65
Lys
Asn
Ile
Lys
Ser
145
Ser
Ala
Thr
vVal
Ala
225
Gly

Gln

Tyr
Gly
val
Glu
50

val
Glu
Pro
Gly
Tyr
130
val
Lys
Pro
Pro
Glu
210
Ala
Ile

Ala

<210>
<211>

<212>
<213>

<220>
<221>
<222>

<400>

atg
Met

acc
Thr

ggc
Gly

cca
Pro

gga
Gly

acce
Thr

7

1230
DNA
Pseudomonas putida

7

6

261
PRT
Bacillus

6

Leu
val
35

Glu
Thy
Phe

Val

val
Thr

Gly

CDS
().

ttt
Phe

cag
Gln

aac
Asn

260

Asp
Gly
20

Tle
Val
Lys
Gly
Pro
100
Asn
val
Glu
Gly
Gly
180
Asn
Met
Ala

Leu

Arg
260

subtilis

Leu
Lys
Asn
Ile
Glu
Thr
85

Ser
Leu
Glu
val
Ile
165
Ile
Ala
Ile
Ala
Phe

245
Gly

(1227)

cgc
Arg

gcc
Ala
20

acc
Thr

cgt
Arg

cec
Pro

ctyg
Leu

Lys
Ala
Tyr
Lys
Glu
70

Leu
His
Thr
Asn
Ile
150
Lys
Arg
Glu

Pro

Trp
230
Ala

ace
Thr

ctg
Leu

acc
Thr

Gly
Met
Tyxr
Ala
55

Asp
Asp
Glu
Gly
Asp
135
Pro
Leu
Val
Lys
Met
215

Leu

Asp

ctt
Leu

tat
Tyx

gtg
Val

JPOXMLDOCO1-seqgl. app

Lys
Ala
Ser
40

Gly
Val
Ile
Met
Ala

120
Ile

Trp
Met
Asn
Phe
200
Gly
Ala

Gly

ctg
Leu

gcg
Ala

caa
Gln

Val
Ile
25

Asn
Gly
Lys
Met
Pro
105
Phe
Lys
Pro
Thr
Asn
185
Ala
Tyr

Ser

Gly

gct
Ala

gca
Ala
25

aac
Asn

Val Ala
10
Arg Phe

Lys Gln
Glu Ala

Asn Ile
75

Ile Asn

90

Leu Lys

Leu Gly
Gly Asn

L.eu Phe
155

Glu Thr

170

Ile Gly

Asp Pro
Ile Gly

Lys Glu

235
Met Thr
250

gca tcc
Ala Ser
10

cca ccg
Pro Pxro

agc aat
Ser Asn

Page 7

Ile
Gly
Asp
Val
60

Val
Asn
Asp
Ser
Val
140
Val
Leu
Pro
Lys
Glu
220
Ala

Gln

ctyg
Leu

ttg
Leu

gco
Ala

Thr Gly

Lys Glu
30

Pro Asn

45

Val Vval

Gln Thr

Ala Gly

Trp Asp
110

Arg Glu

125

Ile Asn

His Tyxr
Ala Leu

Gly Ala
190

Gln Lys

205

Pro Glu

Ser Tyr

Tyr Pro

gca ctt
Ala Leu

tcg atg
Ser Met
30

tgg gteo
Trp Vval

Ala
15

Gln
Glu
Gln
Ala
Leu
95

Lys
Ala
Met
Ala
Glu
175
Ile
Ala
Glu
Val

Ser
255

ctyg
Leu
15

gac
Asp

gaa
Glu

Ala
Ala
vVal
Gly
Ile
80

Ala
val
Ile
Sexr
Ala
160
Tyr
Asn
Asp
Ile
Thr

240
Phe

atc
Ile

aac
Asn

gtc
Val

48

96

144



agce
Ser

gcc
Ala
65

cac
His

tge
Cys

ggc
Gly

ctg
Leu

gaa
Glu
145
ttg
Leu

gtg
Val

gac
Isp

gaa
Glu

acc
Thr
225
ctyg
Leu

ctg
Leu

gcg
Ala

gcg
Ala

tte
Phe
305
tecc
Ser

aac
Asn

atg
Met

gtg
Val

gce
Ala
50

ggc
Gly

ggt
Gly

gtg
Val

tte
Phe

gaa
Glu
130
ttt
Phe

cge
Arg

gag
Glu

cag
Gln

gac
Asp
210
gac
Asp

cac
His

gac
Asp

cge
Arg

gty
vVal
290
acc
Thr

gat
Asp

ggc
Gly

gtec
Val

ctg
Leu
370

35
age
Ser

aag
Lys

ate
Ile

gcg
Ala

acc
Thr
115
gat
Asp

gcc
Ala

att
Ile

atg
Met

aag
Lys
195
aag
Lys

tgg
Trp

gcc
Ala

atg
Met

acce
Thr
275
cac
His

ctg
Leu

ggc
Gly

cac
His

gat
Asp
355
tte
Phe

gcc
Ala

tee
Ser

ggce
Gly

gty
Val
100

999
Gly

gge
Gly

cge
Arg

cac

His

gce
Ala
180
cac
His

gac
Asp

ttg
Leu

gcc
Ala

gta
Val
260
gag
Glu

age
Ser

gce
Ala

tac
Tyr

cgt
Arg
340
gtc
Val

ggce
Gly

ctyg
Leu

aag
Lys

cty
Leu
85

gcc
Ala

caa
Gln

ttg
Leu

cag
Gln

atg
Met
165
acc
Thr

cte
Leu

gat
Asp

ate
Ile

aac
Asn
245
cga
Arg

tac
TyrY

tat
Tyr

cgt
Arg

cge
Arg
325
gtg
Val

acce
Thr

aag
Lys

cag
Gln

ctg
Leu
70

gta
Val

agc
Ser

ctyg
Leu

cag
Gln

gcc
Ala
150
gcg
Ala

tgg
Trp

aag
Lys

gta
val

aag
Lys
230
tcg
Ser

acg
Thr

aaa
Lys

ceg
Pro

gat
Asp
310

cgg
Arg

ccg
Pro

gac
Asp

cag
Gln

cac
His
55

tgc
Cys

atg
Met

aac
Asn

gtg
val

tac
Tyx
135
gat
Asp

ctc
Leu

tece
Ser

ctyg
Leu

cgc
Arg
215
cac
His

tte
Phe

ggt
Gly

cgt
Arg

gcc
Ala
295
teg
Ser

gta
Val

gtc
val

tte
Phe

gce
Ala
375

JPOXMLDOCO1-seql. app

40
aac
Asn

gcc
Ala

cca
Pro

gag
Glu

cgg
Arg
120
gac
AsSp

gee
Ala

aac
Asn

ggce
Gly

gtc
val
200
aag
Lys

gcc
Ala

gct
Ala

gge
Gly

gcyg
Ala
280
ggc
Gly

cgg
Axrg

ttec
Phe

gtg
Val

cct
Pro
360

999
Gly

atc
Ile

gtg
Val

tcg
Ser

gag
Glu
105
gta
Val

atg
Met

atc
Ile

tce
Ser

cgt
Arg
185
gcg
Ala

ggc
Gly

agg
Arg

acg
Thy

gcg
Ala
265
atg
Met

aac
Asn

ctyg
Leu

ace
Thr

ggc
Gly
345
gat
Asp

ggc
Gly

cge
Arg

cte
Leu

atce
Ile
90

gcc
Ala

cge
Arg

gaa
Glu

gee
Ala

agc
Ser
170

ggc
Gly

ctg
Leu

cty
Leu

ctg
Leu

ctg
Leu
250
ctg
Leu

cag
Gln

acc
Thy

gce
Ala

aac
Asn
330
aayg
Lys

gtyg
Val

gaa
Glu

acyg
Thr

aag
Lys
75

atc
Ile

cgce
Arg

ctyg
Leu

gag
Glu

gcg
Ala
155
ggc
Gly

gaa
Glu

atg
Met

gcg
Ala

gac
Asp
235
gaa
Glu

tte
Phe

tte
Phe

gtg
vVal

aac
Asn
315
aag
Lys

gtg
val

aag
Lys

ate
Ile

Page 8

ctyg
Leu
60

gco
Ala

gcce
Ala

gtg
Val

gce
Ala

ctyg
Leu
140
cge
Axg

atg
Met

gcg
Ala

acc
Thr

gca
Ala
220
cge
Arg

gtg
Val

ggc
Gly

aaa
Lys

ggc
Gly
300
att
Ile

ggc
Gly

tcy
Sexr

999
Gly

acce
Thr
380

45
cag
Gln

gat
Asp

caa
Gln

gtc
vVal

agce
Ser
125
gty
val

cat
His

agce
Ser

ctg
Leu

cac
Hig
205
tte
Phe

age
Ser

ccg
Pro

gac
Asp

teg
Ser
285
tat
Tyx

acg
Thr

cat
His

atg
Met

ggt
Gly
365
cag
Gln

gec
Ala

gcc
Ala

ggc
Gly

cge
Arg
110
cte
Leu

ggc
Gly

ggc
Gly

cge
Arg

cag
Gln
190
tte
Phe

aac
Asn

aag
Lys

gaa
Glu

acc
Thr
270
cac
His

gac
Asp

gtc
Val

gtg
Val

aac
Asn
350
aac
Asn

gce
Ala

gag
Glu

tat
Tyx

gtg
Val
95

gcc
Ala

agce
Ser

agce
Ser

aag
Lys

aac
Asn
175
ate
Ile

gcc
Ala

gag
Glu

ctc
Leu

gcg
Ala
255
gtg

val

gty
val

cgc
Arg

999
Gly

ctyg
Leu
335
acg
Thr

gaa
Glu

gag
Glu

ctg
Leu

ggc
Gly
80

cee
Pro

agt
Ser

gag
Glu

gcg
Ala

acc
Thxr
160

g99
Gly

acc
Thxr

gtg
Val

cag
Gln

acc
Thr
240
cge
Arg

cag
Pro

gcg
Ala

acc
Thr

tac
Tyx
320
atc
Ile

ctyg
Leu

gtg
val

atg
Met

182

240

288

336

384

432

480

528

576

624

672

720

768

816

864

912

260

1008

1056

1104

1152



gaa gaa atc
Glu Glu Ile

385

aat tcc aac
Asn Ser Asn

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

<400>

Met
1
Thr
Gly
Ser
Ala
65
His
Cys
Gly
Leu
Glu
145
Leu
Val
Asp
Glu
Thr
225
Leu
Leu
Ala
Ala
Phe
305
Ser
Asn
Met
Val

Glu
385

Pro
Gly
Thr
Ala
50

Gly
Gly
Val
Phe
Glu
130
Phe
Arg
Glu

Gln

Leu
370
Glu

8
409
PRT

aac ggc geg
Asn Gly Ala

380

ceg aag ata
Pro Lys Ile

405

ttg
Leu

cte
Leu

Pseudomonas putida

8
Phe

Gln
Asn
35

Ser
Lys
Ile
Ala
Thr
115
Asp
Ala
Tle
Met
Lys
195
Lys
Trp
Ala
Met
Thr
275
His
Leu
Gly
His
Asp
355
Phe

Ile

Arg
Ala
20

Thx
Ala
Sex
Gly
Val
100
Gly
Gly
Arg
His
Ala
180
His
Asp
Leu
Ala
val
260
Glu
Ser
Ala
Tyr
Arg
340
Val

Gly

AsTl

Arg
5
Pro
Leu
Leu
Lys
Leu
85
Ala
Gln
Leu
Gln
Met
165
Thr
Leu
Asp
Ile
Asn
245
Arg
Tyr
Tyx
Arg
Arg
325
Val
Thr
Lys

Gly

Thr
Leu
Thr
Gln
Leu
70

val
Sex
Leu
Gln
Ala

150
Ala

Trp
Lys
val
Lys
230
Ser
Thr
Lys
Pro
Asp
310
Arg
Pro
Asp

Gln

Ala
330

Leu
Tyr
Val
His
55

Cys
Met
Asn
Val
Tyr
135
Asp
Leu
Ser
Leu
Ar

215
His
Phe
Gly
Arg
Ala
285
Ser
Val
Val
Phe
Ala

375
Leu

JPOXMLDOCO1-seql. app
gat ttg tac acc gta tgg ggc
Asp Leu Tyr Thr Val Trp Gly

cte
Leu

gte
val

Leu
Ala
Gln
A0

Asn
Ala
Pro
Glu
Arg
120
Asp
Ala
Asn
Gly
val
200
Lys
Ala
Ala
Gly
Ala
280
Gly
Arg
Phe
Val
Pro
360
Gly

Leu

gce
Ala

gac
Asp

Ala
Ala
25

Asn
Ile
val
Ser
Glu
105
Val
Met

Tle

Ser

Ala
265
Met
Asn
Leu
Thr
Gly
345
Asp
Gly

Ala

395
tga

Ala Ser
10

Pro Pro
Sex Asn
Arg Thr
Leu Lys

75

Ile Ile

90
Ala Arg

Arg Leu
Glu Glu
Ala Ala

155
Ser Gly

Gly Glu

Gln Phe
Thr Val

Ala Asn
315

Asn Lys

330

Lys Val

Val Lys
Glu Ile

Asp Leu
395

Page 9

Leu
Leu
Ala
Leu
60

Ala
Ala
Val
Ala
Leu
140
Arg
Met
Ala
Thr
Ala
220
Arg
Val
Gly
Lys
Gly
300
Tle
Gly
Sex
Gly
Thx

380
Tyr

Ala

Sex

Trp
45

Gln
Asp
Gln
val
Ser
125
val
His
Ser
Leu
His
205
Phe
Sexr
Pro
Asp
Ser
285
Tyr
Thr
His
Met
Gly
365
Gln

Thx

L.eu Leu
15

Met Asp

30

val Glu

ala Glu
aAla Tyr

Gly val
95

Arg Ala

110

Leu Sexr

Gly Ser
Gly Lys

Arg Asn
175

Gln Ile

190

Phe Ala

Asn Glu
Lys Leu
Glu Ala
255
Thr Val
270
His val
Asp Arg
val Gly
vVal Leu
335
Asn Thr
350
Asn Glu
Ala Glu

val Trp

400

Ile
Asn
val
Leu
Gly
80

Pro
Ser
Glu
Ala
Thr
160
Gly

Thr

Ala
Thr
Tyxr
320
Ile
Leu
Val

Met

Gly
400

1200

1230



JPOXMLDOCO1-seqgl.app
Asn Ser Asn Pro Lys Ile Leu Val Asp
405

<210> 9

<211l> 36

<212> DNA

«213> Artificial sequence

«220>
<223> PCR primer

«400> 9
gcgaattcat gtcecgecacct tccaccagea cegttg

«210> 10
<211> 36
«<212> DNA

«213> Artificial sequence

«220>
<223> PCR primer

<400> 10
gctcectagate agecaagcecag ctcetttcagyg cettge

«<210> 11
<211> 41
<«212> DNA

«213> Artificial sequence

<220>
«223> PCR primer

<400> 11
gcgaattcat ggagcacttyg getgattget tggaagataa g

<210> 12
«211> 39
<212> DNA

«213> Artificial sequence

<220>
«223> PCR primer

<400> 12
gctctagatt acaactcatce ttttgtgtgt tcaatggtyg

<210> 13
<211> 37
«212> DNA

«2313> Artificial seguence

«220>
<223> PCR primer

«<400> 13 ‘
ggggaattca tgtatccgga tttaaaagga aaagteg

Page 10



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

<220>
<223>

<400>
ggggtctaga ttaaccgegg cctgectg

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

<220>
<223>

<400>
gegaattcat geecctttege cgtacccttc tggetg

<210>
<211l>
<212>

<213>

<220>
<223>

<400>
gctctagate agtcecgacgag tatcttcggg ttggaattg

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

<220>
<221>
<222>

<400>

atg
Met
1

tat
Tyxr

cag
Gln

ttt
Phe

tect
Ser
65

gga
Gly

ctt

aaa
Lys

gct
Ala

gaa
Glu

aag
Lys
50

ttt
Phe

aca
Thy

ctt

14
28
DNA

Artificial sequence

PCR primer

14

15
36
DNA

Artificial sequence

PCR primer

15

16
39
DNA

PCR primer

16

17
1113
DNA

Artificial sequence

JPOXMLDOCO1-seql.app

Flavobacterium johnsoniae NBRC14942

CDS

(1) ..{(1110)

17
tca
Ser

tat
Tyr

aga
Arg
35

agc
Ser

cag
Gln

gat
Asp

gaa

caa
Gln

caa
Gln
20

aac
Asn

tat
Tyr

ctt
Leu

tte
Phe

gtt

tca
Ser

att
Ile

att
Ile

gaa
Glu

ctt
Leu

tca
Ser
85

gat

tta
Leu

cct
Pro

ttg
Leu

aac
Asn

cea
Pro
70

gct
Ala

cag

att
Ile

aca
Thr

tct
Ser
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cte
Leu

agt
Ser

aca
Thr

aaa
Lys
45

ctg
Leu

cgt
Arg

aga
Arg

tecg
Ser

tgc
Cys
125
gcg
Ala

aaa
Lys

gtg
Val

ttc
Phe

atc
Ile
205
cce
Pr

gcc
Ala

ccc
Pro

gga
Gly

gcc
Ala
285
att
Ile

cce
Pro

ccg
Pro
20

gce
Ala

aat
Asn

Tttt
Phe

ggce
Gly

tgg
Trp
110
teg
Ser

cag
Gln

atg
Met

cat
Hisg

cty
Leu
190

¢gg
Arg

att
Ile

ggc
Gly

rtt
Phe

caa
Gln
270
aaa
Lys

ol oA o
Phe

ggc
Gly
15

aag
Lys

ttt
Phe

gct
Ala

ggt
Gly

ctt
Leu
95

aaa
Liys

ctg
Leu

cga
Arg

agt
Ser

ace
Thr
175
Tte
Phe

tcg
Sexr

tat
Tyr

gag
Glu

atc
Ile
255
acg
Thyr

caa
Gln

gta
Val

gta
val

gag
Glu

ggc
Gly

Lttt
Phe

ace
Thx
80

aca
Thr

gaa
Glu

ctg
Leu

aaa
Lys

cat
His
160
gaa
Glu

cty
Leu

cat
His

aag
Lys

gaa
Glu
240
cge
Arg

ccyg
Pro

ctt
Leu

aac
Asn

48

96

144

182

240

288

336

384

432

480

528

576

624

672

720

768

816

864

912



aac
Asn
305
aat
Asn

atg
Met

aac
Asn

tca
Ser

290
cat
His
gaa

Glu

atg
Met

gac
Asp

caa
Gln
370

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

<400>

Met
Leu
Arg
His
Gln
65

Asp
Glu
Thr
His
Gly
145
Thyr
Asp
Arg
Gly
Cys
225
vVal
Phe
Glu
Ile
Asn

305
Asn

Glu
Pro
Ala
Tyr
50

Leu
Phe
val
Asp
Gly
130
Gly
Gln
Ala
Asn
Asp
210
Pro
Thxr
Asp
Ala
Tyr
290
His

Glu

ttg
Leu

aac
Asn

aga
Ser

cog
Pro
355
caa
Gln

26
371
PRT

tgc
Cys

ggt
Gly

aag
Lys
340
tat
Tyr

taa

gcg
Ala

cag
Gln
325
acc
Thr

ttc
Phe

cat
His
310
ctyg
Leu

agc
Ser

att
Ile

295
gge
Gly

gta
Val

cte
Leu

atg
Met
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cgg
Arg

aaa
Lys

atc
Ile

gaa
Glu
360

aat
Asn

tgt
Cys

aat
Asn
345
gaa
Glu

tca ttt
Sexr Phe
315
gaa cgc
Glu Arg
330
att cag
Ile Gln

cac tac
His Tyr

Niastella koreensis NBRCL06392

26
Thr

Pro
Ser
35

Glu
Leu
Ser
Asp
Tyr
115
Ala
Gly
Thr
Phe
Glu
185
Thr
Lys
Thr
Ala
Met
275
Asn

Leu

Asn

Ile
Pro
20

Ile
His
Pro
Arg
Gln
100
Ser
Ile
Leu
Gly
Leu
180
Glu
Asn
Asp
Ser
Ala
260
His
Asp
Cys

Gly

Ile
5
Leu
Sexr
Pro
Glu
His
85
Glu
Lys
Pro
Leu
Ser
165
Phe
Gln
Ala
Ala
Ile
245
Glu
Asn
Phe
Ala

Gln

Glu
Ser
Asn
Asp
Arg
70

Gln
Ala
Leu
Ser
His
150
Gly
Asn
vVal
Ile
Asn
230
Leu
Gln
Leu
Val
His

310
Leu

Ser
Pro
Val
Phe
55

Ile
Tyx
Leu
Val
Lys
135
Ala
Ser
Gln
Pro
Met
215
Tyr
Tyxr
Ile
Val
Pro
295
Gly

Val

Arg
Leu
Ala
40

Ile
Ala
Gly
Gly
Lys
120
Pro
Val
Arg
Ala
Ser
200
Ala
Ala
Gly
Tyr
AXg
280
Asp

Arg

Lys

Gln
Ile
25

Asn
Ser
Gly
Ala
Pro
105
Tyxr
val
Ile
Thr
Asp
185
Thr
Glu
Asp
Asn
Asn
265
Phe
Ser

Asn

Cys

Arg Ile
10
Val Asp

Ile Leu
Ala Leu

Ile Leu
75

Leu Val

90

Thr Pro

Gly Phe
Gln Tyr

Pro Asp
155

Asp Leu

170

Phe Leu

Leu Tyr
Leu Phe

Asp Glu
235

Arg Glu

250

Glu Lys

Trp Asp
Gly Asp
Ser Phe

315
Glu Arg
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300
gtg
Val

cgg
Arg

teg
Ser

ggce
Gly

Asn
Val
Leu
His
60

Ser
Phe
Pro
Ile
Tyr
140
Glu
Phe
Ser
Sexr
Lys
220
Asn
Arg
Ala
Glu
Leu
300
Val

Arg

geo
Ala

ttg
Leu

gtg
Val

aaa

Lys
365

Ser
Thr
Lys
45

Leu
Axrg
Arg
Sexr
Cys
125
Ala
Lys
Val
Phe
Tle
205
Pro
Ala
Pro
Gly
Ala
285
Ile
Ala

Leu

ggt
Gly

atg
Met

acc
Thr
350

ttyg
Leu

Pro
Pro
30

Ala
Asn
Phe
Gly
Trp
110
Ser
Gln
Met
His
Leu
190
Axg
Ile
Gly
Phe
Gln
270
Lys
Phe
Gly

Met

tat
Tyr
tta
Leu
335
cag
Gln

ttt
Phe

Gly
15

Lys
Phe
Ala
Gly
Leu
95

Lys
Leu
Arg
Sex
Thr
175
Phe
Sexr
Tyr
Glu
Ile
255
Thr
Gln
val
Tyr

Leu

cgt
Arg
320
cge
Arg

tta
Leu

cat
His

Val
Glu
Gly
Phe
Thyr
80

Thr
Glu
Leu
Lys
His
160
Glu
Leu
His
Lys
Glu
240
Arg
Pro
Leu
Asn
Arg

320
Arg

960

1008

1056

1104

1116



325
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330

335

Met Met Sex Lys Thr Ser Leu Ile Asn Ile Gln Ser Val Thr Gln Leu

340

345

350

Asn Asp Pro Tyr Phe Ile Met Glu Glu His Tyr Gly Lys Leu Phe His

355

Ser Gln Gln

370

<210>
<211>
<212>

27
1068
DNA

<213>

<220>
<223>

<220>
<221>
<222>

<400>

atg
MetL
1

agce
Ser

ctyg
Leu

cat
His

gat
Asp
65

gtg
val

atc
Ile

ccg
Pro

gag
Glu

gcg
Ala
145
ctyg
Leu

cat
His

ggt
Gly

cgce
Arg

gaa
Glu

tta
Leu

cag
Gln

acc
Thr
50

tte
Phe

cgt
Arg

atg
Met

ctyg
Leu

atg
Met
130
gaa
Glu

gcg
Ala

acc
Thr

gct
Ala

aaa
Lys
210

cns
(1) ..(1065)

27

aca
Thr

cgt
Arg

agce
Sexr
35

gcdg
Ala

gge
Gly

gcg
Ala

gtt
Val

gat
Asp
115
geo
Ala

ggc
Gly

gtc
Val

gag
Glu

ctyg
Leu
195
ctg
Leu

atg
Met

gtc
val
20

agc
Sex

gct
Ala

cgt
Arg

gcg
Ala

att
Val
100
aac
Asn

atg
Met

aac
Asn

acg
Thr

cayg
Gln
ER-10
cgt
Axrg

gtt
Val

tca
Sexr

gca
Ala

ctyg
Leu

gag
Glu

cag
Gln

gtc
val
85

cgt
Arg

aag
Lys

ctg
Leu

ggt
Gly

caa
Gln
165
tgc
Cys

ggc
Gly

cag
Gln

gca
Ala

cge
Arg

Lttt
Phe

cgc
Arg

gcyg
Ala
70

ttg
Leu

ggt
Gly

age
Ser

gcg
Ala

cat
His
150
caa
Gln

tte
Phe

gac
Asp

cac
His

Artificial Sequence

artificial synthesis

ate
Ile

agc
Ser

acg
Thr

att
Ile
55

ctg
Leu

aat
Asn

ctg
Leu

ggc
Gly

cat
His
135
ctg
Leu

agce
Ser

agc
Sexr

gaa
Glu

atg
Met
215

360

gee
Ala

aaa
Lys

ctyg
Leu
40

acc
Thxr

geca
Ala

ttt
Phe

tac
Tyr

ctyg
Leu
120
ctyg
Leu

att
Ile

cag
Gln

gac
Asp

aac
Asn
200
tce
Ser

cea
Pro

gag
Glu
25

gat
Asp

gec
Ala

gcg
Ala

gee
Ala

gtg
Val
105
ggt
Gly

ctg
Leu

caa
Gln

ggt
Gly

tte
Phe
185
gce
Ala

gcc
Ala

tct aaa
Ser Lys
10

agec gat
Ser Asp

tct gct
Ser Ala

cac ccg
Hig Pro

gceg ttt
Ala Phe
75

gag gtg
Glu Vval
80

gat gag
Asp Glu

gcg cgt
Ala Arg

ggc agc
Gly Serxr

gac atg
Asp Met
155
age aag
Ser Lys
170
aaa ccg
Lys Pro

aac acc
Asn Thr

gaa gaa
Glu Glu
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tca
Sexr

att
Ile

age
Ser

aac
Asn
60

agce
Ser

ggt
Gly

gac
Asp

acc
Thr

atg
Met
140
atg
Val

gtt
vVal

gat
Asp

tat
Tyr

gty
Val
220

365

cac
His

acg
Thr

gcyg
Ala
45

gaa
Glu

ttg
Leu

agc
Ser

ctg
Leu

gtt
Val
125
gtg
Val

ccg
Pro

gag
Glu

tat
Tyr

gca
Ala
205
gcg
Ala

tta
Leu

gtc
Val
30

gaa
Glu

aac
Asn

ccyg
Pro

gag
Glu

goo
Ala
110
ttt
Phe

gcg
Ala

aat
Asn

ctyg
Leu

gtt
val
190
ttc
Phe

aaa
Lys

tcg
ser
15

cac
His

gcg
Ala

ccg
Pro

gaa
Glu

agce
Sexr
95

gac
ASp

gcg
Ala

tac
TyxY

ccg
Pro

gaa
Glu
175
att
Ile

tece
Ser

ctyg
Leu

aat
Asn

gaa
Glu

atc
Ile

gac
Asp

gag
Glu
80

ggc
Gly

acc
Thr

aaa
Lys

gag
Glu

aag
Lys
160
gca
Ala

cty
Leu

ggt
Gly

cgc
Arg

48

26

144

192

240

288

384

432

480

528

576

624

672



caa
Gln
225
ceg
Pro

gag
Glu

ace
Thr

gag
Glu

gac
Asp
305
gac
Asp

cgt
Arg

gtc
Val

cet
Pro

aat
Asn

gac
Asp

gcg
Ala

cac
His
290
aat
Asn

ggc
Gly

aag
Lys

cac
His

<210>
<211l>
<212>

<213>

<400>

Met
ser
Leu
His
Asp
Val
Ile
Pro
Glu
Ala
145
Leu
His
Gly
Arg

Gln

Glu
Leu
Gln
Thyr
50

Phe
AXY
Met
Leu
Met
130
Glu
Ala
Thr
Ala
Liys

210
Pro

ctg
Leu

ccg
Pro

gat
Asp

gac
Asp
275
cga
Arg

ctyg
Leu

aag
Lys

ttg
Leu

tee
Ser
355

28
355
PRT
marine actinobacterium PHSC20CL

28

Thx
Arg
Sexr
35

Ala
Gly
Ala
Val
Asp
115
Ala
Gly
Val
Glu
Leu
195

Leu

Leu

tgg
Trp

gac
Asp

ccg
Pro
260

gct
Ala

gac
Asp

cot
Arg

gat
Asp

tgg
Trp
340
taa

Met
Val
20

Ser
Ala
Arg
Ala
Val
100
Asn
Met
Asn
Thr
Gln
180
Arg
val

Trp

gca
Ala

gac
Asp
245
tac
Tyr

caa
Gln

gcg
Ala

gca
Ala

cgt
Arg
325

cecg
Pro

Ser
Ala
Leu
Glu
Gln
Val
85

Ary
Lys
Leu
Gly
Gln
165
Cys
Gly

Gln

Ala

act
Thr
230
gtt
Val

atce
Ile

cge
Arg

cat
Hisg
atyg
Met
310
ttc
Phe

cag
Gln

Ala
Arg
Phe
Arg
Ala
70

Leu
Gly
Ser
Ala
His
150
Gln
Phe
Asp
His

Thr

acc
Thr

cge
Arg

cgt
Arg

ctg
Leu

gtc
val
295
cac
His

att
Tle

ctyg
Leu

Ile
Ser
Thr
Ile
55

Leu
Asn
Leu
Gly
Hig
135
Leu
Ser
Ser
Glu
Met

215
Thr
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ate
Ile

ggt
Gly

gta
Val

ctg
Leu
280

ttg
Leu

ggt
Gly

gca
Ala

ttg
Leu

Ala
Lys
Leu
40

Thr
Ala
Phe
Tyx
Leu
120
Leu
Ile
Gln
Asp
Asn
200

Sexr

Ile

gat
Asp

ccg
Pro

gac
Asp
265
cge
Arg

cag
Gln

cgt
Arg

cgt
Arg

gaa

Glu
345

Pro
Glu
25

Asp
Ala
Ala
Ala
Val
105
Gly
Leu
Gln
Gly
Phe
185
Ala
Ala

Asp

gag
Glu

tte
Phe
250
cag
Gln

aag
Lys

cct
Pro

age
Ser

ggt
Gly
330
gat
Asp

Ser
10

Ser
Ser
His
Ala
Glu
90

Asp
Ala
Gly
Asp
Ser
170
Lys
Asn

Glu

Glu
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age
Ser
235
ccg
Pro

gag
Glu

gtt
Val

agt
Gly

atg
Met
315
ttce
Phe

cgt
Arg

Lys
ASp
Ala
Pro
Phe
75

Val
Glu
Arg
Ser
Met
155
Lys
Pro
Thr

Glu

Ser

Tttt
Phe

att
Tle

ctg
Leu

gtg
Val

gat
Asp
300
tte
Phe

gtc
Val

cgc
Arg

Ser
Ile
Ser
Asn
60

Sexr
Gly
Asp
Thr
Met
140
vVal
Val
Asp
Tyxr
Val

220
Phe

caa

Gln k

ctyg
Leu

atg
Met

gat
Asp
285
ctyg
Leu

gct
Ala

gty
Val

acc
Thr

His
Thx
Ala
45

Glu
Leu
Ser
Leu
val
125
Val
Pro
Glu
Tyx
Ala
205
Ala

Gln

ceyg
acg
Thr
cac
His
270
acyg
Thr

ctyg
Leu

ceg
Pro

cgt
Arg

ctyg

Leu
350

Leu
val
30

Glu
Asn
Pro
Glu
Ala
110
Phe
Ala
Asn
Leu
Val
190
Phe
Lys

Pro

tac
vy

ggc
Gly
255

ggt
Gly

tat
Tyr

atg
Met

cgt
Arg

gat
Asp
335

ggt
Gly

Ser
15

His
Ala
Pro
Glu
Ser
95

Asp
Ala
Tyx
Pro
Glu
175
Ile
Ser

Leu

Tyr

att
Ile
240
cca
Pro

atc
Ile

atc
Ile

ctg
Leu

ttt
Phe
320
cgt
Arg

gca
Ala

Asn
Glu
Ile
Asp
Glu
80

Gly
Thx
Lys
Glu
Lys
160
Ala
Leu
Gly
AYXg

Ile

720

768

816

864

912

960

1008

1056

1068



225
Pro

Glu
Thr
Glu
Asp
305
Asp

Arg

Val

Asn
Asp
Ala
His
290
Asn
Gly
Lys

His

<210>
<21l>
<212>

<213>

<220>
<223>

<400>
ttatcatatg aaatcacaat cattaattga agatgag

Pro
Asp
Asp
275
Arg
Leu
Lys
Leu
Ser

355

29
37
DNA

Asp
Pro
260
Ala
Asp
Arg

Asp

Trp
340

Asp
245
Tyvr
Gln
Ala
Ala
Arg

325
Pro

PCR primer

29

230
Val

Ile
Arg
His
Met
310
Phe

Gln

Axrg
Axrg
Leu
Val
295
His
Ile

Leu

Artificial Sequence

<210> 30

<21l> 41

<212> DNA

<213> Artificial Seguence
<220>

<223> PCR primer

<400> 30

JPOXMLDOCO1-seql . app

Gly
Val
Leu
280
Leu
Gly
Ala

Leu

Pro
Asp
265
Arg
Gln
Arg
Arg

Glu
345

235
Phe Pro
250
Gln Glu

Lys Val
Pro Gly

Ser Met
315

Gly Phe

330

Agsp Arg

Ile
Leu
Val
Asp
300
Phe
Val

Arg

tgtaatagct cgagagcctyg atcaaaaact tttcoctaaat g

<210> 31

<211> 31

<212> DNA

<213> Artificial Seguence
<220>

<223> PCR primer

<400> 31

attcacatat gtcctegetg ttectegact ¢

<210> 32

<211> 30

<212> DNA

<213> Artificial Sequence
<220>

<223> PCR primer

<400> 32
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Leu
Met
Asp
285
Leu
Ala
val

Thr

Thr
His
270
Thr
Leu
Pro

Arg

Leu
350

Gly
255
Gly
Tyr
Met
Arg
Asp

335
Gly

240
Pro

Ile
Ile
Leu
Phe
320
Arg

Ala

37

41

31
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agcttctega ggctgaaget ggectgeacyg

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

<220>
<223>

<400>

33

32

DNA

Artificial Sequence

PCR primer

33

ataatcatat gagaccctta gacgtgacac cc

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

<220>
<223>

<400>

34

38

DNA

Artificial Seguence

PCR primer

34

aatagctcga gaaggtttge caggtgageg ctatatac

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

<220>
<223>

<400>

35

30

DNA

Artificial Sequence

PCR primer

35

ataatcatat gaattctaca caaattttag

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

<220>
<223>

<400>

36

32

DNA

Artificial Seguence

PCR primer

36

aatagctcega gaaaatgttyg aaagttttta cc

<210>
<21l>
<212>
«<213>

<220>
«223>

<4£00>

37

29

DNA

Artificial Seguence

PCR primer

37

ataatcatat ggaaactatc attgaatcce

<210>

38
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30

32

38

30

32

29
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<211> 33
<212> DNA
<213> Arxtificial Segquence

«220>
<223> PCR primer

<400> 38
aatagctcga gttgttgtga atgaaacaat ttg
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