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SEQUENCE LISTING

Methionine synthases with reduced product inhibition

B 7828/MH

EP 06 127 363.7

2006-12-2
32

9

PatentIn version 3.3

1
1221
PRT

Corynebacterium glutamicum

misc_feat

ure

methionine synthase MetH

1

Met Ser Thr Ser
1

Glu

Met

Leu

val

65

val

Asp

Ala

Arg

Gly

Leu

Phe

Gly

Asp

50

Leu

Glu

Ile

Arg

Phe

130

His

Gly

Leu Asp
20

Thr Gln
35

Leu Glu

Arg Gln

Thr Asn

Ala Asp

100

Glu val
115
val val

Ala Pro

Ile Ile

val Thr ser

5

Ala

Leu

Gly

Ile

Thr

85

Arg

Ala

Gly

Tyr

Asp
165

Leu

Gln

Cys

His

70

Phe

Cys

Asp

Ser

Ala

150

Gly

Ala

Gly

Asnh

55

Arg

Gly

Arg

Glu

Leu

135

Asp

Gly

Pro

Asn

Phe

40

Glu

Ala

Cys

Glu

Met

120

Gly

Leu

Gly

Ala

His

25

Asp

Ile

Tyr

Asn

Leu

105

Gly

Pro

Arg

Asp

His

10

val

Leu

Leu

Phe

Leu

90

Ala

Pro

Gly

Gly

Ala
170

Seite 1

Asn

Leu

Asp

Asn

Glu

75

Pro

Tyr

Gly

Thr

His

155

Phe

Asn

Ile

val

Asp

60

Ala

Asn

Lys

Arg

Lys

Tyr

Leu

Ala

Gly

Glu

45

Thr

Gly

Leu

Gly

Asn

125

Leu

Lys

Ile

His

Asp

30

Lys

Arg

Ala

Ala

Thr

110

Gly

Pro

Glu

Glu

Ser

15

Gly

Asp

Pro

Asp

Asp

95

Ala

Met

sSer

Ala

Thr
175

ser

Ala

Phe

Asp

Leu

80

Tyr

val

Arg

Leu

Ala

160

Ala



Gln

Met

Glu

Thr

225

Thr

Ala

Gly

Ala

Cys

305

val

Gly

Ala

Met

Ala

385

Gln

Gly

Thr

Asp

Ala

Thr

210

Ala

Gly

Asp

Lys

Leu

290

Ccys

Gly

Pro

Ser

Ile

370

Met

Thr

Arg

Ser

Leu

Glu

195

Thr

Leu

Pro

Ile

Asn

275

Ala

Gly

val

val

Leu

355

Gly

Leu

Arg

Asp

Ser
435

Leu

180

Leu

Gly

Gln

Asp

Pro

260

Gly

Gly

Thr

Pro

Glu

340

Tyr

Glu

Ser

Asp

Gly

Thr

Gln

Asp

Thr

Pro

Glu

245

val

Ala

Phe

Thr

Glu

325

Gln

Thr

Arg

Gly

Gly

Thr

Leu

val

Thr

Met

Leu

230

Met

Ser

Glu

val

Pro

310

Gln

Ala

Ser

Thr

Asp

390

Ala

Ala

Pro

Lys

Phe

Leu

215

Gly

Ser

val

Tyr

ser

295

Glu

Glu

Ser

val

Ash

375

Trp

His

Asp

Ile

Ala

Leu

200

Met

Ile

Glu

Met

Pro

280

Glu

His

Thr

Arg

Pro

360

Ser

Glu

Met

Met

Met
440

B 7828.

Ala

185

Pro

Gly

Asp

His

Pro

265

Leu

Tyr

Ile

Ser

Glu

345

Leu

Ash

Lys

Leu

Ala

425

Ile

val

Ile

ser

Met

Leu

250

Asnh

Glu

Gly

Arg

Thr

330

val

Ser

Gly

Cys

Asp

Thr

Asp

Seite 2

ST25.txt

His Gly val

Ile

Glu

Ile

235

Arg

Ala

Ala

Leu

Ala

315

Leu

Glu

Gln

Ser

val

395

Leu

Leu

Ser

Cys

Ile

220

Gly

Tyr

Gly

Glu

ser

300

val

Thr

Lys

Glu

Lys

Asp

Cys

Ala

Thr

His

205

Gly

Leu

Leu

Leu

Asp

285

Met

Arg

Lys

Glu

Thr

365

Ala

Ile

val

Ala

Glu
445

Gln

190

val

Ala

Asnh

Ser

Pro

270

Leu

val

Asp

Ile

Asp

350

Gly

Phe

Ala

Asp

Leu

430

Pro

Asp

Thr

Ala

Cys

Ala

Gly

Ala

Pro

335

Ser

Ile

Arg

Lys

Tyr

415

Leu

Glu

Ala

val

Leu

Ala

240

His

Leu

Gln

Gly

val

320

Ala

val

Ser

Glu

Gln

400

val

Ala

val



B 7828.ST25.txt

ITe Arg Thr Gly Leu Glu His Leu Gly Gly Arg Ser Ile val Asn Ser
450 455 460

val Asn Phe Glu Asp Gly Asp Gly Pro Glu Ser Arg Tyr Gln Arg Ile
465 470 475 480

Met Lys Leu val Lys GIn His Gly Ala Ala val val Ala Leu Thr Ile
485 490 495

Asp Glu Glu Gly Gln Ala Arg Thr Ala Glu His Lys val Arg Ile Ala
500 505 510

Lys Arg Leu Ile Asp Asp Ile Thr Gly Ser Tyr Gly Leu Asp Ile Lys
515 520 525

Asp Ile val val Asp Cys Leu Thr Phe Pro Ile Ser Thr Gly GIn Glu
530 535 540

Glu Thr Arg Arg Asp Gly Ile Glu Thr ITe Glu Ala Ile Arg Glu Leu
545 550 555 560

Lys Lys Leu Tyr Pro Glu Ile His Thr Thr Leu Gly Leu Ser Ash Ile
565 570 575

Ser Phe Gly Leu Asn Pro Ala Ala Arg GIn val Leu Asn Ser val Phe
580 585 590

Leu Ash Glu Cys Ile Glu Ala Gly Leu Asp Ser Ala Ile Ala His Ser
595 600 605

Ser Lys Ile Leu Pro Met Asn Arg Ile Asp Asp Arg GIn Arg Glu val
610 615 620

Ala Leu Asp Met val Tyr Asp Arg Arg Thr Glu Asp Tyr Asp Pro Leu
625 630 635 640

GIn Glu Phe Met GIn Leu Phe Glu Gly val ser Ala Ala Asp Ala Lys
645 650 655

Asp Ala Arg Ala Glu Gln Leu Ala Ala Met Pro Leu Phe Glu Arg Leu
660 665 670

Ala Gln Arg Ile Ile Asp Gly Asp Lys Asn Gly Leu Glu Asp Asp Leu
675 680 685

Glu Ala Gly Met Lys Glu Lys Ser Pro Ile Ala Ile Ile Asn Glu Asp
690 695 700

Leu Leu Asn Gly Met Lys Thr val Gly Glu Leu Phe Gly Ser Gly Gln
705 710 715 720

Seite 3
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Met Gln Leu Pro Phe val Leu GIn Ser Ala Glu Thr Met Lys Thr Ala
725 730 735

val Ala Tyr Leu Glu Pro Phe Met Glu Glu Glu Ala Glu Ala Thr Gly
740 745 750

ser Ala Gln Ala Glu Gly Lys Gly Lys ITe val val Ala Thr val Lys
755 760 765

Gly Asp val His Asp Ile Gly Lys Asn Leu val Asp Ile Ile Leu Ser
770 775 780

Asn Ash Gly Tyr Asp val val Asn Leu Gly Ile Lys Gln Pro Leu Ser
785 790 795 800

Ala Met Leu Glu Ala Ala Glu Glu His Lys Ala Asp val Ile Gly Met
805 810 815

Ser Gly Leu Leu Vval Lys Ser Thr val val Met Lys Glu Asn Leu Glu
820 825 830

Glu Met Asn Asn Ala Gly Ala Ser Asn Tyr Pro val Ile Leu Gly Gly
835 840 845

Ala Ala Leu Thr Arg Thr Tyr val Glu Asn Asp Leu Asn Glu val Tyr
850 855 860

Thr Gly Glu val Tyr Tyr Ala Arg Asp Ala Phe Glu Gly Leu Arg Leu
865 870 875 880

Met Asp Glu val Met Ala Glu Lys Arg Gly Glu Gly Leu Asp Pro Asn
885 890 895

Ser Pro Glu Ala Ile Glu Gln Ala Lys Lys Lys Ala Glu Arg Lys Ala
900 905 910

Arg Asn Glu Arg Ser Arg Lys Ile Ala Ala Glu Arg Lys Ala Ash Ala
915 920 925

Ala Pro val Ile val Pro Glu Arg Ser Asp val Ser Thr Asp Thr Pro
930 935 940

Thr Ala Ala Pro Pro Phe Trp Gly Thr Arg Ile val Lys Gly Leu Pro
945 950 955 960

Leu Ala Glu Phe Leu Gly Asn Leu Asp Glu Arg Ala Leu Phe Met Gly
965 970 975

Gln Trp Gly Leu Lys Ser Thr Arg Gly Asn Glu Gly Pro Ser Tyr Glu
980 985 990

Asp Leu val Glu Thr Glu Gly Arg Pro Arg Leu Arg Tyr Trp Leu Asp
Seite 4



Arg

Gly

Glu

Pro

Arg

Pro

Asn

His

His

val

Asp

Asp

Arg

Gln

Phe

Leu
1010

Tyr
1025

sSer
1040

Arg
1055

Pro
1070

Phe
1085

Glu
1100

Gly
1115

Ser
1130

Ala
1145

Tyr
1160

Leu
1175

Ile
1190

Ser
1205

Asn
1220

<210> 2

<211>

<212> P

<213>

995

Lys

Phe

Pro

Gln

Arg

Gln

Leu

Ile

Arg

Asp

Arg

Glu

Gly

Thr

val

245

RT

Ser

Pro

Asp

Gln

Glu

Leu

Phe

Gly

val

Phe

Gly

Asp

val

Asp

Glu

Ala

Pro

Arg

Gln

val

Ala

val

Arg

Asp

Ala

Arg

Glu

Ala

Gly

val

His

Gly

Ala

Thr

Ala

Gln

ser

Pro

Arg

Ala

Leu

Phe

B 7828.ST25.txt

1000

Ile
1015

Ala
1030

Ala
1045

Arg
1060

val
1075

Met
1090

Asn
1105

Leu
1120

Glu
1135

Glu
1150

Phe
1165

Lys
1180

Ser
1195

val
1210

1005

Leu Asp His val Ala

Glu

Ala

Phe

Lys

Gly

Glu

Thr

Leu

Asp

Ser

Leu

Glu

Leu

Corynebacterium glutamicum

Gly Asp Asp

Glu Arg Met

Leu Cys Ile

Asp Gly Gln

Asn Pro Ile

Tyr Arg Glu

Glu Ala Leu

Lys Leu Asn

Lys Thr Lys

Phe Gly Tyr

val Glu Leu

Glu Leu GIn

Tyr His Pro

Seite 5

1020

val
1035

Arg
1050

Ala
1065

val
1080

Ala
1095

Tyr
1110

Ala
1125

Asp
1140

Phe
1155

Gly
1170

Leu
1185

Leu
1200

Glu
1215

Leu

val

Phe

Asp

Asp

Asp

Leu

Glu

Gly

Phe

ser

Glu

His

Ala

val

Ile

ser

Phe

val

Phe

Glu

Tyr

Gly

Asp

Cys

Pro

Pro

Lys

Tyr

Leu

Phe

Met

Ala

val

Trp

Ser

Leu

Pro

Gly

Glu

Tyr



<220>
<221>
<222>
<223>

<400>

Met Ser Thr Ser val
1

Glu

Met

Leu

val

65

val

Asp

Ala

Arg

Gly

Leu

Gln

Met

Glu

Thr

225

Thr

Phe

Gly

Asp

50

Leu

Glu

Ile

Arg

Phe

130

His

Gly

ASp

Ala

Thr

210

Ala

Gly

DOMAIN
(1)..(245)

homocysteine

2

Leu

Thr

35

Leu

Arg

Thr

Ala

Glu

115

val

Ala

Ile

Leu

Glu

195

Thr

Leu

Pro

Asp

20

Gln

Glu

Gln

Asn

Asp

100

val

val

Pro

Ile

Leu

180

Leu

Gly

Gln

Asp

5

Ala

Leu

Gly

Ile

Thr

85

Arg

Ala

Gly

Tyr

Asp

165

Gln

Asp

Thr

Pro

Glu
245

binding

Thr

Leu

Gln

Cys

His

70

Phe

Cys

Asp

Ser

Ala

150

Gly

val

Thr

Met

Leu
230

Ser

Ala

Gly

Asn

55

Arg

Gly

Arg

Glu

Leu

135

Asp

Gly

Lys

Phe

Leu

215

Gly

B 7828.ST25.txt

domain of methionine synthase MetH

Pro

Asn

Phe

40

Glu

Ala

Cys

Glu

Met

120

Gly

Leu

Gly

Ala

Leu

200

Met

Ile

Ala

His

25

Asp

Ile

Tyr

Asn

Leu

105

Gly

Pro

Arg

Asp

Ala

185

Pro

Gly

Asp

His

10

val

Leu

Leu

Phe

Leu

90

Ala

Pro

Gly

Gly

Ala

170

val

Ser

Met

Seite 6

Asn

Leu

Asp

Asn

Glu

75

Pro

Tyr

Gly

Thr

His

155

Phe

His

Ile

Glu

Ile
235

Ash

Ile

val

Asp

60

Ala

Asn

Lys

Arg

Lys

Tyr

Leu

Gly

Cys

Ile

220

Gly

Ala

Gly

Glu

45

Thr

Gly

Leu

Gly

Asn

125

Leu

Lys

Ile

val

His

205

Gly

Leu

His

Asp

30

Lys

Arg

Ala

Ala

Thr

110

Gly

Pro

Glu

Glu

Gln

190

val

Ala

Asn

Ser

15

Gly

Asp

Pro

Asp

Asp

95

Ala

Met

Ser

Ala

Thr

175

Asp

Thr

Ala

Cys

Ser

Ala

Phe

Asp

Leu

80

Tyr

val

Arg

Leu

Ala

160

Ala

Ala

val

Leu

Ala
240



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

<220>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<400>

B 7828.ST25.txt

3

11

PRT
Artificial

methionine synthase sequence motif

misc_feature
(D..(D)

X is S or V or R

misc_feature
(2)..(2)

X is S or E or R

misc_feature
(3)..(3
X is E or A or Q

misc_feature
(4)..(4)

X is For L or v

misc_feature
5)..(5

X is L or R or S

misc_feature
(6)..(6)

X 1s D or E or A or K

misc_feature
..

X is Aor Qor L

misc_feature
(9..(9

X 1s A or Nor S

misc_feature
(10)..(10)
X is Nor T or E

misc_feature

(1D..(1
X is H or R
3

Xaa Xaa Xaa Xaa Xaa Xaa Xaa Leu Xaa Xaa Xaa
1 5

<210>
<211>

4
15
Seite 7
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<212> PRT
<213> Artificial
<220>

<223> methionine synthase sequence motif

<220>

<221> misc_feature
<222> (D..(D
<223> X is Vvorl

<220>

<221> misc_feature
<222> (2)..(2
<223> X is Vor L

<220>

<221> misc_feature
<222> (3)..(03)

<223> X is I orvVvorlL

<220>

<221> misc_feature
<222> d)..dD

<223> X is Gor Aor L

<220>

<221> misc_feature
<222> (D)..(D)
<223> X is Aor G

<220>

<221> misc_feature
<222> (8)..(8
<223> X is Mor Yy

<220>

<221> misc_feature
<222> (1AD..(1D

<223> X is Qor Mor E

<220>

<221> misc_feature
<222> (12)..(12)

<223> X is Lor I or F

<220>

<221> misc_feature
<222> (13)..(13)
<223> X is Q or M

<220>

<221> misc_feature

<222> (14)..(14%)

<223> X is G or Aor S or K

<220>

<221> misc_feature
<222> (15)..(15

<223> X is For Qory

<400> 4

Xaa Xaa Xaa Xaa Asp Gly Xaa Xaa Gly Thr Xaa Xaa Xaa Xaa Xaa
1 5 10 15
<210> 5

Seite 8



<211>
<212>
<213>

<220>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

B 7828.ST25.txt

15
PRT
Artificial

methionine synthase sequence motif

misc_feature
(..

X is Lor Pory

misc_feature
(2)..(2)

X is D or T or N

misc_feature
3)..03)

X is Vor L or DorE

misc_feature
4)..(4

X is Eor D or Aor L

misc_feature
(5)..(5

X is K or D or P

misc_feature

(6. (6) | .
X_is F _(except in Thermotoga_maritima,
glutamicum, Streptomyces coelicolor)

misc_feature

(7)..(7N ] o
X_is R _(except in Thermotoga_maritima,
glutamicum, Streptomyces coelicolor)

misc_feature

(8).(8) | .
X_is G_(except in Thermotoga maritima,
glutamicum, Streptomyces coelicolor)

misc_feature

(9)..(9 ) o
X_is E_(except in Thermotoga_maritima,
glutamicum, Streptomyces coelicolor)

misc_feature

(10)..(10)

X is R (except in Thermotoga maritima,
glutamicum, Streptomyces coelicolor)

misc_feature

(1n..Aan

X is F (except in Thermotoga maritima,
glutamicum, Streptomyces coelicolor)

Seite 9

corynebacterium

corynebacterium

corynebacterium

corynebacterium

corynebacterium

corynebacterium
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<220>
<221> misc_feature
<222> (12)..(12) )
<223> X_is A (except in Thermotoga maritima, Corynebacterium
glutamicum, Streptomyces coelicolor)

<220>

<221> misc_feature

<222> (13)..(13)

<223> X 1is D (except in Thermotoga maritima, Corynebacterium
glutamicum, Streptomyces coelicolor)

<220>

<221> misc_feature

<222> (14)..(14)

<223> X is D or W (except in Thermotoga maritima)

<220>

<221> misc_feature

<222> (15)..(15

<223> X 1is F or P (except in Thermotoga maritima)

<400> 5

Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa

1 5 10 15
<210> 6

<211> 17

<212> PRT

<213> Artificial

<220> .
<223> methionine synthase sequence motif

<220>

<221> misc_feature
<222> (..
<223> X is N or V

<220>

<221> misc_feature
<222> (3)..(03)

<223> X isDor Loril

<220>

<221> misc_feature
<222> D)..dD

<223> X is T or S or K

<220>

<221> misc_feature
<222> (5)..(5

<223> X is R or K or A

<220>

<221> misc_feature
<222> (7)..(D)
<223> X is D or E

<220>

<221> misc_feature
<222> (8)..(8
<223> X is Vvorl

<220>
<221> misc_feature

Seite 10
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<222> (9)..(9®
<223> Xis Lor VvoriI

<220>

<221> misc_feature
<222> (10)..(10)

<223> X is Ror Aor L

<220>

<221> misc_feature

<222> (11)..(11)

<223> X is Q or S or A or K

<220>

<221> misc_feature
<222> (12)..(12)
<223> X is I or V

<220>

<221> misc_feature
<222> (14)..(14%

<223> X is R or E or N

<220>

<221> misc_feature
<222> (15)..(15

<223> X is Aor Eor S

<220>

<221> misc_feature
<222> @A7..(A7n
<223> X is For I
<400> ©

Leu Xaa Xaa Xaa Xaa Pro Xaa Xaa Xaa Xaa Xaa Xaa His Xaa Xaa Tyr
1 5 15

Xaa

<210> 7

<211> 15

<212> PRT )
<213> Artificial
<220>

<223> methionine synthase sequence motif

<220>

<221> misc_feature
<222> (..
<223> X is E or A

<220>

<221> misc_feature
<222> (2)..(2)
<223> X is A or S

<220>

<221> misc_feature
<222> D..dD

<223> X is Aor vors

<220>
<221> misc_feature
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<222> (6)..(6)
<223> X is Lor Cor I oryVv

<220>

<221> misc_feature
<222> (D)..(D
<223> X is Vvorl

<220>

<221> misc_feature
<222> (8)..(8
<223> X is E or L

<220>

<221> misc_feature
<222> (13)..(13
<223> X is G or N

<220>

<221> misc_feature
<222> (14)..(14%

<223> X is Cor Aor S

<220>

<221> misc_feature
<222> (15)..(15
<223> X is Nor T

<400> 7

Xaa Xaa Gly Xaa Asp Xaa Xaa Xaa Thr Asn Thr Phe Xaa Xaa Xaa
1 5 10 15

<210> 8

<211> 9

<212> PRT

<213> Artificial

<220> .
<223> methionine synthase sequence motif

<220>

<221> misc_feature

<222> (D..(D

<223> X is L or Hor T or R

<220>

<221> misc_feature

<222> (2)..(2)

<223> X is Por Sor I orM

<220>

<221> misc_feature
<222> (3)..03

<223> X is N or A or K

<220>

<221> misc_feature
<222> d)..dD
<223> X is L orm

<220>

<221> misc_feature
<222> (5)..(%

<223> X is A or G or R

<220>
Seite 12
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<221> misc_feature
<222> (6)..(6)
<223> X is D or E or K

<220>

<221> misc_feature
<222> (D)..(D)
<223> X is Y or H

<220>

<221> misc_feature
<222> (8)..(8)

<223> X is DorQoraG

<220>

<221> misc_feature
<222> (9..(®

<223> X is I or Mor L
<400> 8

Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa

<210> 9

<211> 22

<212> PRT

<213> Artificial
<220>

<223> methionine synthase sequence motif

<220>

<221> misc_feature
<222> (D..(D

<223> X is A or Por E

<220>

<221> misc_feature
<222> (2)..(2)

<223> X is D or Eor S

<220>

<221> misc_feature
<222> (3)..(03)

<223> X is Ror L or K

<220>

<221> misc_feature

<222> D)..dD

<223> X is Cor Vor SortL

<220>

<221> misc_feature

<222> (5)..(%

<223> X is Ror Hor Aor D

<220>

<221> misc_feature
<222> (6)..(6)
<223> X is E or P

<220>

<221> misc_feature
<222> (7)..(D)
<223> X is Lor I
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<220>
<221> misc_feature
<222> (8)..(8)
<223> X is A or Sor Nor Vv

<220>

<221> misc_feature

<222> (9)..(®

<223> X is Y or E or F or R

<220>

<221> misc_feature
<222> (10)..(10)

<223> X is K or A or N

<220>

<221> misc_feature
<222> (1D..(1D
<223> X is G or A

<220>

<221> misc_feature
<222> (12)..(12)

<223> X is T or A or V

<220>

<221> misc_feature
<222> (13)..(13)

<223> X is A or R or K

<220>

<221> misc_feature
<222> (14)..(14)

<223> X isVorLoritI

<220>

<221> misc_feature
<222> @A7)..@An

<223> X is E or A or R

<220>

<221> misc_feature
<222> (18)..(18)

<223> X is V or C or A

<220>

<221> misc_feature
<222> (20)..(C20)
<223> X is D or E

<220>

<221> misc_feature

<222> (22)..Q22)

<223> X is F or M or W or K

<400> 9

Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Ala Arg
1 5 10 15

Xaa Xaa Ala Xaa Glu Xaa
20

<210> 10
<211> 8
<212> PRT
<213> Artificial
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<220>
<223> methionine synthase sequence motif

<220>

<221> misc_feature

<222> (D..(D

<223> X is G (except in Thermotoga maritima) or A or R (except in
Thermotoga maritima)

<220>

<221> misc_feature

<222> (..

<223> X is R or T (except in Thermotoga maritima)

<220>

<221> misc_feature

<222> (3)..(03)

<223> X is N or D or P (except in Thermotoga maritima)

<220>

<221> misc_feature

<222> D)..dD

<223> X is G or E (except in Thermotoga maritima)

<220>

<221> misc_feature

<222> (5)..(5)

<223> X is M or R or K (except in Thermotoga maritima)

<220>

<221> misc_feature

<222> (6)..(6)

<223> X is R or Q or P (except in Thermotoga maritima)

<220>

<221> misc_feature

<222> (8)..(8

<223> X is F or W or Y (except in Thermotoga maritima)

<400> 10

Xaa Xaa Xaa Xaa Xaa Xaa Arg Xaa
1 5

<210> 11
<211> 13
<212> PRT

<213> Artificial

<220> _ _
<223> methionine synthase sequence motif

<220>

<221> misc_feature

<222> (2)..(2

<223> X is VorLor AorfF

<220>

<221> misc_feature
<222> 4)..dD

<223> X is SorvorbD

<220>
<221> misc_feature
<222> (5)..(5
Seite 15
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<223> X is Lor MorI

<220>

<221> misc_feature
<222> (8)..(8)
<223> X is Gor T

<220>

<221> misc_feature
<222> (9)..(9

<223> X is T or Nor G

<220>

<221> misc_feature
<222> (10)..(10)

<223> X is K or R or E

<220>

<221> misc_feature
<222> (AD..(1D
<223> Xis Lor T

<220>

<221> misc_feature
<222> (12)..(12)
<223> X is P or A

<220>

<221> misc_feature
<222> (13)..(13)

<223> X is SorTory

<400> 11

val Xaa Gly Xaa Xaa Gly Pro Xaa Xaa Xaa Xaa Xaa Xaa
1 5 10

<210> 12

<211> 20

<212> PRT

<213> Artificial

<220> _
<223> methionine synthase sequence motif

<220>

<221> misc_feature
<222> (D..(D
<223> X is For y

<220>

<221> misc_feature
<222> (2)..(2)

<223> X is Tor Dor E

<220>

<221> misc_feature

<222> (3)..(03)

<223> X is Dor Vor GoreE

<220>

<221> misc_feature
<222> D..dD
<223> X is L or F

<220>
<221> misc_feature

Seite 16



<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>

5)..(5)

X is R or Vv or

misc_feature
(6)..(6)

X is G or D or

misc_feature
..

X is H or A or

misc_feature
(8)..(8)
X is Y or E

misc_feature
..(9

X is K or Q or

misc_feature
(10)..(10)
X is E or R

misc_feature
(1D..a1n
X is A or N or

misc_feature
(12)..(12

X is A or T or

misc_feature
(13)..(13)

X is L or E or

misc_feature
(14)..(4
X is G or A or

misc_feature
(15)..(15)

X is I or L or

misc_feature
(16)..(16)
X is I or Vv

misc_feature
a7..(a»
X is E or A

misc_feature
(18)..(18)
X is G or E

or

or

B 7828.ST25.txt
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<221> misc_feature
<222> (20)..(020)
<223> X is G or A or V

<400> 12

Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa
1 5 10 15

Xaa Xaa Gly Xaa

20
<210> 13
<211> 7
<212> PRT

<213> Artificial

<220> o .
<223> methionine synthase sequence motif

<220>

<221> misc_feature
<222> (2)..(2)

<223> X is Aor Lor G

<220>

<221> misc_feature
<222> (3)..(3)

<223> X is For LorI

<220>

<221> misc_feature
<222> d)..dD
<223> X is Lor I

<220>

<221> misc_feature
<222> (5)..(%

<223> X is I or Vor F
<400> 13

Asp Xaa Xaa Xaa Xaa Glu Thr
1 5

<210> 14

<211> 14

<212> PRT

<213> Artificial
<220>

<223> methionine synthase sequence motif

<220>

<221> misc_feature
<222> (D..(D

<223> X is Qor For s

<220>

<221> misc_feature
<222> (3)..(3)

<223> Xis Lor TorI

<220>
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<221> misc_feature
<222> (5)..(5
<223> X is Qor Nor E

<220>

<221> misc_feature

<222> (6)..(6)

<223> X isVor Tor Aor L

<220>

<221> misc_feature
<222> (9)..(9
<223> X is A or S

<220>

<221> misc_feature
<222> (11)..(11)

<223> X is Hor L or F

<220>

<221> misc_feature
<222> (12)..(12)
<223> X is G or A

<220>

<221> misc_feature
<222> (13)..(13)
<223> X is V or A

<220>

<221> misc_feature
<222> (14..(1d)

<223> X is Q or R or K

<400> 14

Xaa Asp Xaa Leu Xaa Xaa Lys Ala Xaa val Xaa Xaa Xaa Xaa
1 5

<210> 15

<211> 12

<212> PRT

<213> Artificial

<220> o _
<223> methionine synthase sequence motif

<220>

<221> misc_feature
<222> (D..(D
<223> X is L or Vv

<220>

<221> misc_feature
<222> (..

<223> X is Dor Gor s

<220>

<221> misc_feature

<222> (3)..03)

<223> X is Tor L or VorR

<220>

<221> misc_feature
<222> D)..dD

<223> X is For D or E
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<220>

<221> misc_feature
<222> (5)..(5

<223> X is L or Vv
<220>

<221> misc_feature
<222> (6)..(6)

<223> X is P or F
<220>

<221> misc_feature
<222> (7)..(7)

<223> X 1is I or L
<220>

<221> misc_feature
<222> (8)..(8)

<223> X is I orMm
<220> ]

<221> misc_feature
<222> (9..(®

<223> X is Cor Vor I or A
<220>

<221> misc_feature
<222> (10)..(10)

<223> X is Hor S
<220>

<221> misc_feature
<222> (1AD..(1D

<223> X is Vor Gor M
<400> 15

Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Thr
1 5 10
<210> 16

<211> 13

<212> PRT

<213> Artificial

<220> ] )
<223> methionine synthase sequence motif
<220>

<221> misc_feature
<222> (D..(D

<223> X is Vvor IorfeF
<220>

<221> misc_feature
<222> (2)..(2

<223> X is Eor Tor D
<220>

<221> misc_feature
<222> (3)..(3)

<223> X is T or D or E
<220>

<221> misc_feature
<222> D)..dD

<223> X is T or A or K
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<220>

<221> misc_feature
<222> (5)..(5
<223> X is G or S

<220>

<221> misc_feature

<222> (6)..(6) _

<223> X is G (except in Thermotoga maritima, Corynebacterium glutamicum
and Streptomyces coelicolor)

<220>

<221> misc_feature
<222> (D)..(D)
<223> X is T or R

<220>

<221> misc_feature
<222> (8)..(8)

<223> X is Mor Tor s

<220>

<221> misc_feature

<222> (10)..(10)

<223> X isMor Lor SorT

<220>

<221> misc_feature
<222> (12)..(12)

<223> X is SorQeor T

<220>

<221> misc_feature
<222> (13)..(13)

<223> X is Eor Tor D
<400> 16

Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Leu Xaa Gly Xaa Xaa
1 5 10

<210> 17

<211> 7

<212> PRT )
<213> Artificial
<220>

<223> methionine synthase sequence motif

<220>

<221> misc_feature
<222> (..

<223> X is G or E or A

<220>

<221> misc_feature
<222> (2)..(2)
<223> X is A or N

<220>

<221> misc_feature
<222> (3)..(3)
<223> X is Aor F

<220>
<221> misc_feature
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<222> d)..dD
<223> X is L or Y or A

<220>

<221> misc_feature
<222> (5)..(%

<223> X is Tor NorI

<220>

<221> misc_feature
<222> (6)..(6)

<223> X is Aor Sor T

<220>

<221> misc_feature
<222> (D)..(D)
<223> X is L or F

<400> 17

Xaa Xaa Xaa Xaa Xaa Xaa Xaa
1 5

<210> 18

<211> 17

<212> PRT

<213> Artificial

<220>

<223> methionine synthase sequence motif

<220>

<221> misc_feature
<222> (D..(D

<223> X is P or Hor E

<220>

<221> misc_feature
<222> (2)..(2
<223> X is L or A

<220>

<221> misc_feature
<222> (3)..(03)

<223> X is Gor Eor D

<220>

<221> misc_feature
<222> D)..dD
<223> X is I or A

<220>

<221> misc_feature
<222> (5)..(5
<223> X is D or L

<220>

<221> misc_feature
<222> (6)..(6)

<223> X is Mor T or A

<220>

<221> misc_feature
<222> (D)..(D)

<223> X is I or For L

<220>
Seite 22



<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<400>

misc_feature

®..%

Xis LorilI

misc_feature
(12)..(12)
X is A or S

misc_feature
(13)..(13)
X is T or L

misc_feature
(16)..(16)
X is D or A or E

18

B 7828.ST25.txt

Xaa Xaa Xaa Xaa Xaa Xaa Xaa Gly Xaa Ash Cys Xaa Xaa Gly Pro Xaa
1 5 10 15

Glu

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

<220>
<221>
<222>
<223>

<400>

19
1221
PRT

Corynebacterium glutamicum

MUTAGEN

(33)..(33)

methionine synthase MetH

19

Met Ser Thr Ser val Thr Ser
1 5

Glu

Ala

Leu

val

65

val

Asp

Phe

Gly

Asp

50

Leu

Glu

Ile

Leu Asp
20

Thr Gln

35

Leu Glu

Arg Gln

Thr Asn

Ala Asp
100

Ala

Leu

Gly

Ile

Thr

85

Arg

Leu

Gln

Cys

His

70

Phe

Cys

Ala

Gly

Asn

55

Arg

Gly

Arg

Pro

Asn

Phe

40

Glu

Ala

Cys

Glu

carrying M33A mutation

Ala

His

25

Asp

Ile

Tyr

Asn

Leu
105

His Asn
10

val Leu

Leu Asp

Leu Asn

Phe Glu
75

Leu Pro
90

Ala Tyr

Asnh

Ile

val

Asp

60

Ala

Asn

Lys

Seite 23

Ala

Gly

Glu

45

Thr

Gly

Leu

Gly

His

Asp

30

Lys

Arg

Ala

Ala

Thr
110

Ser

15

Gly

Asp

Pro

Asp

Asp

95

Ala

Ser

Ala

Phe

Asp

Leu

80

Tyr

val



B 7828.ST25.txt

Ala Arg Glu val Ala Asp Glu Met Gly Pro Gly Arg Asn Gly Met Arg
115 120 125

Arg Phe val val Gly Ser Leu Gly Pro Gly Thr Lys Leu Pro Ser Leu
130 135 140

Gly His Ala Pro Tyr Ala Asp Leu Arg Gly His Tyr Lys Glu Ala Ala
145 150 155 160

Leu Gly Ile Ile Asp Gly Gly Gly Asp Ala Phe Leu ITe Glu Thr Ala
165 170 175

GIn Asp Leu Leu Gln val Lys Ala Ala val His Gly val Gln Asp Ala
180 185 190

Met Ala Glu Leu Asp Thr Phe Leu Pro Ile Ile Cys His val Thr val
195 200 205

Glu Thr Thr Gly Thr Met Leu Met Gly Ser Glu Ile Gly Ala Ala Leu
210 215 220

Thr Ala Leu Gln Pro Leu Gly Ile Asp Met Ile Gly Leu Ash Cys Ala
225 230 235 240

Thr Gly Pro Asp Glu Met Ser Glu His Leu Arg Tyr Leu Ser Lys His
245 250 255

Ala Asp Ile Pro val Ser val Met Pro Ash Ala Gly Leu Pro val Leu
260 265 270

Gly Lys Asn Gly Ala Glu Tyr Pro Leu Glu Ala Glu Asp Leu Ala GIn
275 280 285

Ala Leu Ala Gly Phe val Ser Glu Tyr Gly Leu Ser Met val Gly Gly
290 295 300

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

val Gly val Pro Glu Gln Glu Thr Ser Thr Leu Thr Lys Ile Pro Ala
325 330 335

Gly Pro val Glu GIn Ala Ser Arg Glu val Glu Lys Glu Asp Ser val
340 345 350

Ala Ser Leu Tyr Thr Ser val Pro Leu Ser GIn Glu Thr Gly Ile Ser
355 360 365

Met Ile Gly Glu Arg Thr Asn Ser Ash Gly Ser Lys Ala Phe Arg Glu
370 375 380
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Ala

385

Gln

Gly

Thr

Ile

val

465

Met

Asp

Lys

Asp

Glu

545

Lys

Ser

Leu

Ser

Ala

625

Gln

Asp

Met

Thr

Arg

Ser

Lys

Glu

Arg

Ile

530

Thr

Lys

Phe

Asn

Lys

610

Leu

Glu

Ala

Leu

Arg

Asp

Ser

435

Thr

Phe

Leu

Glu

Leu

515

val

Arg

Leu

Gly

Glu

595

Ile

Asp

Phe

Arg

Ser

Asp

Gly

Thr

Gly

Glu

val

Gly

Ile

val

Arg

Tyr

Leu

580

Cys

Leu

Met

Met

Ala

Gly

Gly

Thr

Leu

Leu

Asp

Asp

Asp

Asp

Pro

565

Asnh

Ile

Pro

val

Gln

645

Glu

Asp

390

Ala

Ala

Pro

Glu

Gly

Gln

Ala

Asp

Cys

Pro

Glu

Met

TYyr

630

Leu

Gln

Trp

His

Asp

Ile

His

455

Asp

His

Arg

Ile

Leu

535

Ile

Ile

Ala

Ala

Asnh

615

Asp

Phe

Leu

Glu

Met

Met

Met

440

Leu

Gly

Gly

Thr

Thr

520

Thr

Glu

His

Ala

Gly

Arg

Arg

Glu

Ala

B 7828.

Lys

Leu

Ala

425

Ile

Gly

Pro

Ala

Ala

505

Gly

Phe

Thr

Thr

Arg

Leu

Ile

Arg

Gly

Ala

Ccys

Asp

410

Thr

Asp

Gly

Glu

Ala

490

Glu

Ser

Pro

Ile

Thr

570

Gln

Asp

Asp

Thr

val
650

ST25.txt

val Asp Ile

395

Leu

Leu

Ser

Arg

Ser

475

val

His

Tyr

Ile

Glu

555

Leu

val

ser

Asp

Glu

635

Ser

cys

Ala

Thr

ser

460

Arg

val

Lys

Gly

Ser

540

Ala

Gly

Leu

Ala

Arg

620

Asp

Ala

Met Pro Leu
Seite 25

val

Ala

Glu

445

Ile

Tyr

Ala

val

Leu

525

Thr

Ile

Leu

Asn

Ile

605

Gln

Tyr

Ala

Phe

Ala

Asp

Leu

430

Pro

val

Gln

Leu

Arg

510

Asp

Gly

Arg

Ser

Ser

590

Ala

Arg

Asp

Asp

Glu

Lys

Tyr

415

Leu

Glu

Asnh

Arg

Thr

495

Ile

Ile

Gln

Glu

Asn

575

val

His

Glu

Pro

Ala

655

Arg

Gln

400

val

Ala

val

Ser

Ile

480

Ile

Ala

Lys

Glu

Leu

560

Ile

Phe

ser

val

Leu

640

Lys

Leu



B 7828.ST25.txt
660 665 670

Ala Gln Arg Ile Ile Asp Gly Asp Lys Asn Gly Leu Glu Asp Asp Leu
675 680 685

Glu Ala Gly Met Lys Glu Lys Ser Pro Ile Ala Ile Ile Asn Glu Asp
690 695 700

Leu Leu Asn Gly Met Lys Thr val Gly Glu Leu Phe Gly Ser Gly Gln
705 710 715 720

Met GIn Leu Pro Phe val Leu GIn Ser Ala Glu Thr Met Lys Thr Ala
725 730 735

val Ala Tyr Leu Glu Pro Phe Met Glu Glu Glu Ala Glu Ala Thr Gly
740 745 750

ser Ala Gln Ala Glu Gly Lys Gly Lys ITe val val Ala Thr val Lys
755 760 765

Gly Asp val His Asp Ile Gly Lys Asn Leu val Asp Ile Ile Leu Ser
770 775 780

Asn Asn Gly Tyr Asp val val Asn Leu Gly Ile Lys Gln Pro Leu Ser
785 790 795 800

Ala Met Leu Glu Ala Ala Glu Glu His Lys Ala Asp val Ile Gly Met
805 810 815

Ser Gly Leu Leu val Lys Ser Thr val val Met Lys Glu Asn Leu Glu
820 825 830

Glu Met Asn Asn Ala Gly Ala Ser Asn Tyr Pro val Ile Leu Gly Gly
835 840 845

Ala Ala Leu Thr Arg Thr Tyr val Glu Asn Asp Leu Asn Glu val Tyr
850 855 860

Thr Gly Glu val Tyr Tyr Ala Arg Asp Ala Phe Glu Gly Leu Arg Leu
865 870 875 880

Met Asp Glu val Met Ala Glu Lys Arg Gly Glu Gly Leu Asp Pro Asn
885 890 895

Ser Pro Glu Ala Ile Glu Gln Ala Lys Lys Lys Ala Glu Arg Lys Ala
900 905 910

Arg Asn Glu Arg Ser Arg Lys Ile Ala Ala Glu Arg Lys Ala Ash Ala
915 920 925

Ala Pro val ITe val Pro Glu Arg Ser Asp val Ser Thr Asp Thr Pro
930 935 940
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Thr

945

Leu

Gln

Asp

Arg

Gly

Glu

Pro

Arg

Pro

Asnh

His

His

val

Asp

Asp

Arg

B 7828.ST25.txt

Ala Ala Pro Pro Phe Trp Gly Thr Arg Ile val Lys Gly Leu Pro
950 955 960

Ala Glu Phe Leu Gly Asn Leu Asp Glu Arg Ala Leu Phe Met Gly
965 970 975

Trp Gly Leu Lys Ser Thr Arg Gly Asn Glu Gly Pro Ser Tyr Glu
980 985 990

Leu val Glu Thr Glu Gly Arg Pro Arg Leu Arg Tyr Trp Leu Asp
995 1000 1005

Leu Lys Ser Glu Gly Ile Leu Asp His val Ala Leu val Tyr
1010 1015 1020

Tyr Phe Pro Ala val Ala Glu Gly Asp Asp val val Ile Leu
1025 1030 1035

Ser Pro Asp Pro His Ala Ala Glu Arg Met Arg Phe Ser Phe
1040 1045 1050

Arg Gln Gln Arg Gly Arg Phe Leu Cys Ile Ala Asp Phe Ile
1055 1060 1065

Pro Arg Glu Gln Ala val Lys Asp Gly GIn val Asp val Met
1070 1075 1080

Phe Gln Leu val Thr Met Gly Asn Pro Ile Ala Asp Phe Ala
1085 1090 1095

Glu Leu Phe Ala Ala Asn Glu Tyr Arg Glu Tyr Leu Glu val
1100 1105 1110

Gly 1Ile Gly val Gln Leu Thr Glu Ala Leu Ala Glu Tyr Trp
1115 1120 1125

Ser Arg val Arg Ser Glu Leu Lys Leu Ash Asp Gly Gly Ser
1130 1135 1140

Ala Asp Phe Asp Pro Glu Asp Lys Thr Lys Phe Phe Asp Leu
1145 1150 1155

Tyr Arg Gly Ala Arg Phe Ser Phe Gly Tyr Gly Ser Cys Pro
1160 1165 1170

Leu Glu Asp Arg Ala Lys Leu val Glu Leu Leu Glu Pro Gly
1175 1180 1185

ITe Gly val Glu Leu Ser Glu Glu Leu Gln Leu His Pro Glu
1190 1195 1200
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corynebacterium glutamicum

methionine synthase MetH

Gln Ser
1205
Phe Asn Vval
1220
<210> 20
<211> 1221
<212> PRT
<213>
<220>
<221> MUTAGEN
<222> (33)..(33)
<223>
<400> 20

Met Ser Thr Ser val Thr Ser
1 5

Glu

Gly

Leu

val

65

val

Asp

Ala

Arg

Gly

Leu

Gln

Phe

Gly

Asp

50

Leu

Glu

Ile

Arg

Phe

130

His

Gly

Asp

Leu

Thr

35

Leu

Arg

Thr

Ala

Glu

115

val

Ala

Ile

Leu

Asp

20

Gln

Glu

Gln

Ash

Asp

100

val

val

Pro

Ile

Leu
180

Ala

Leu

Gly

Ile

Thr

85

Arg

Ala

Gly

Tyr

Asp

165

Gln

Leu

Gln

Cys

His

70

Phe

Cys

Asp

Ser

Ala

150

Gly

val

Ala

Gly

Asnh

55

Arg

Gly

Arg

Glu

Leu

135

Asp

Gly

Lys

Pro

Asn

Phe

40

Glu

Ala

Cys

Glu

Met

120

Gly

Leu

Gly

Ala

carrying M33L mutation

Ala

His

25

Asp

Ile

Tyr

Asnh

Leu

105

Gly

Pro

Arg

Asp

Ala
185

His

10

val

Leu

Leu

Phe

Leu

90

Ala

Pro

Gly

Gly

Ala

170

val

Asn

Leu

Asp

Asn

Glu

75

Pro

Tyr

Gly

Thr

His

155

Phe

His

Asn Ala His

Ile

val

Asp

60

Ala

Asnh

Lys

Arg

Tyr

Leu

Gly
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Gly

Glu

45

Thr

Gly

Leu

Gly

Asn

125

Leu

Lys

Ile

val

Asp

30

Lys

Arg

Ala

Ala

Thr

110

Gly

Pro

Glu

Glu

Gln
190

sSer

15

Gly

Asp

Pro

Asp

Asp

95

Ala

Met

Ser

Ala

Thr

175

Asp

Thr Asp Ala Phe val Leu Tyr His Pro Glu Ala Lys Tyr
1210 1215

Ser

Ala

Phe

Asp

Leu

80

Tyr

val

Arg

Leu

Ala

160

Ala
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Met Ala Glu Leu Asp Thr Phe Leu Pro Ile Ile Cys His val Thr val
195 200 205

Glu Thr Thr Gly Thr Met Leu Met Gly Ser Glu Ile Gly Ala Ala Leu
210 215 220

Thr Ala Leu Gln Pro Leu Gly Ile Asp Met Ile Gly Leu Ash Cys Ala
225 230 235 240

Thr Gly Pro Asp Glu Met Ser Glu His Leu Arg Tyr Leu Ser Lys His
245 250 255

Ala Asp Ile Pro val Ser val Met Pro Asn Ala Gly Leu Pro val Leu
260 265 270

Gly Lys Asn Gly Ala Glu Tyr Pro Leu Glu Ala Glu Asp Leu Ala GIn
275 280 285

Ala Leu Ala Gly Phe val ser Glu Tyr Gly Leu Ser Met val Gly Gly
290 295 300

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

val Gly val Pro Glu Gln Glu Thr Ser Thr Leu Thr Lys Ile Pro Ala
325 330 335

Gly Pro val Glu GIn Ala Ser Arg Glu val Glu Lys Glu Asp Ser val
340 345 350

Ala Ser Leu Tyr Thr Ser val Pro Leu Ser GIn Glu Thr Gly Ile Ser
355 360 365

Met Ile Gly Glu Arg Thr Asn Ser Ash Gly Ser Lys Ala Phe Arg Glu
370 375 380

Ala Met Leu Ser Gly Asp Trp Glu Lys Cys val Asp Ile Ala Lys Gln
385 390 395 400

GIn Thr Arg Asp Gly Ala His Met Leu Asp Leu Cys val Asp Tyr val
4

Gly Arg Asp Gly Thr Ala Asp Met Ala Thr Leu Ala Ala Leu Leu Ala
420 425 430

Thr Ser Ser Thr Leu Pro Ile Met Ile Asp Ser Thr Glu Pro Glu val
435 440 445

ITe Arg Thr Gly Leu Glu His Leu Gly Gly Arg Ser Ile val Asn Ser
450 455 460
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val

465

Met

Asp

Lys

Asp

Glu

545

Lys

Ser

Leu

Ser

Ala

625

Gln

Asp

Ala

Glu

Leu

705

Met

val

Ash

Lys

Glu

Arg

Ile

530

Thr

Lys

Phe

Asnh

Lys

Leu

Glu

Ala

Gln

Ala

690

Leu

Gln

Ala

Phe

Leu

Glu

Leu

515

val

Arg

Leu

Gly

Glu

595

Ile

Asp

Phe

Arg

Arg

Gly

Asn

Leu

Tyr

Glu

val

Gly

Ile

val

Arg

Tyr

Leu

580

Cys

Leu

Met

Met

Ala

660

Ile

Met

Gly

Pro

Leu

Asp

Asp

Asp

Pro

565

Asn

Ile

Pro

val

Gln

645

Glu

Ile

Lys

Met

Phe

725

Glu

Gly

Gln

Ala

Asp

Cys

Gly

Glu

Pro

Glu

Met

Tyr

630

Leu

Gln

Asp

Glu

Pro

Asp

His

Arg

Ile

Leu

535

Ile

Ile

Ala

Ala

Asn

615

Asp

Phe

Leu

Gly

Lys

Thr

Leu

Phe

Gly

Gly

Thr

Thr

520

Thr

Glu

His

Ala

Gly

Arg

Arg

Glu

Ala

Asp

680

Ser

val

Gln

Met
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Pro

Ala

Ala

505

Gly

Phe

Thr

Thr

Arg

585

Leu

Ile

Arg

Gly

Ala

665

Lys

Pro

Gly

Ser

Glu

Glu

Ala

490

Glu

Ser

Pro

Ile

Thr

570

Gln

Asp

Asp

Thr

val

650

Met

Asn

Ile

Glu

Ala
730
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ser Arg Tyr

475

val

His

Tyr

Ile

Glu

555

Leu

val

Ser

Asp

Glu

635

ser

Pro

Gly

Ala

Leu

715

Glu

val

Lys

Gly

Ser

540

Ala

Gly

Leu

Ala

Arg

Asp

Ala

Leu

Leu

Ile

700

Phe

Thr

Glu Glu Ala
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Ala

val

Leu

525

Thr

Ile

Leu

Asn

Ile

605

Gln

Tyr

Ala

Phe

Glu

685

Ile

Gly

Met

Glu

Gln

Leu

Arg

510

Asp

Gly

Arg

Ser

Ser

590

Ala

Arg

Asp

Asp

Glu

670

Asp

Asnh

Ser

Lys

Ala

Arg

Thr

495

Ile

Ile

Gln

Glu

Ash

575

val

His

Glu

Pro

Ala

655

Arg

Asp

Glu

Gly

Thr

735

Thr

Ile

480

Ile

Ala

Lys

Glu

Leu

560

Ile

Phe

Ser

val

Leu

640

Lys

Leu

Leu

Asp

Gln

720
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740 745 750

Ser Ala Gln Ala Glu Gly Lys Gly Lys Ile val val Ala Thr val Lys
755 760 765

Gly Asp val His Asp Ile Gly Lys Asn Leu val Asp Ile Ile Leu Ser
770 775 780

Asn Ash Gly Tyr Asp val val Asn Leu Gly Ile Lys Gln Pro Leu Ser
785 790 795 800

Ala Met Leu Glu Ala Ala Glu Glu His Lys Ala Asp val Ile Gly Met
805 810 815

Ser Gly Leu Leu Vval Lys Ser Thr val val Met Lys Glu Asn Leu Glu
820 825 830

Glu Met Asn Asn Ala Gly Ala Ser Asn Tyr Pro val Ile Leu Gly Gly
835 840 845

Ala Ala Leu Thr Arg Thr Tyr val Glu Asn Asp Leu Asn Glu val Tyr
850 855 860

Thr Gly Glu val Tyr Tyr Ala Arg Asp Ala Phe Glu Gly Leu Arg Leu
865 870 875 880

Met Asp Glu val Met Ala Glu Lys Arg Gly Glu Gly Leu Asp Pro Asn
885 890 895

Ser Pro Glu Ala Ile Glu Gln Ala Lys Lys Lys Ala Glu Arg Lys Ala
900 905 910

Arg Asn Glu Arg Ser Arg Lys Ile Ala Ala Glu Arg Lys Ala Asn Ala
915 920 925

Ala Pro val Ile val Pro Glu Arg Ser Asp val Ser Thr Asp Thr Pro
930 935 940

Thr Ala Ala Pro Pro Phe Trp Gly Thr Arg Ile val Lys Gly Leu Pro
945 950 955 960

Leu Ala Glu Phe Leu Gly Asn Leu Asp Glu Arg Ala Leu Phe Met Gly
965 970 975

Gln Trp Gly Leu Lys Ser Thr Arg Gly Asn Glu Gly Pro Ser Tyr Glu
980 985 990

Asp Leu val Glu Thr Glu Gly Arg Pro Arg Leu Arg Tyr Trp Leu Asp
995 1000 1005

Arg Leu Lys Ser Glu Gly ITe Leu Asp His val Ala Leu val Tyr
1010 1015 1020
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Glu

Pro

Arg

Pro

Asn

His

His

val

Asp

Asp

Arg

Gln

Phe

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

Tyr
1025

Ser
1040

Arg
1055

Pro
1070

Phe
1085

Glu
1100

Gly
1115

Ser
1130

Ala
1145

Tyr
1160

Leu
1175

Ile
1190

Ser
1205

Asn
1220

<220>

<221>
<222>
<223>

21

1221
PRT
Corynebacterium glutamicum

Phe

Pro

Gln

Arg

Gln

Leu

Ile

Arg

Asp

Arg

Glu

Gly

Thr

val

Pro

Asp

Gln

Glu

Leu

Phe

Gly

val

Phe

Gly

Asp

val

Asp

MUTAGEN
(86)..(86) ) )
methionine synthase MetH carrying F86L mutation

Ala

Pro

Arg

Gln

val

Ala

val

Arg

Asp

Ala

Arg

Glu

Ala

val

His

Gly

Ala

Thr

Ala

Gln

ser

Pro

Arg

Ala

Leu

Phe

Ala
1030

Ala
1045

Arg
1060

val
1075

Met
1090

Asn
1105

Leu
1120

Glu
1135

Glu
1150

Phe
1165

Lys
1180

Ser
1195

val
1210
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Glu Gly Asp Asp

Ala

Phe

Lys

Gly

Glu

Thr

Leu

Asp

Ser

Leu

Glu

Leu

Glu

Leu

Asp

Ash

Tyr

Glu

Lys

Lys

Phe

val

Glu

Tyr

Arg

Cys

Gly

Pro

Arg

Ala

Leu

Thr

Gly

Glu

Leu

His

Met

Ile

Gln

Ile

Glu

Leu

Asn

Lys

Tyr

Leu

Gln

Pro
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val
1035

Arg
1050

Ala
1065

val
1080

Ala
1095

Tyr
1110

Ala
1125

Asp
1140

Phe
1155

Leu
1185

Leu
1200

Glu
1215

val

Phe

Asp

Asp

Asp

Leu

Glu

Gly

Phe

Ser

Glu

His

Ala

Ile

Ser

Phe

val

Phe

Glu

Tyr

Gly

Asp

Cys

Pro

Pro

Lys

Leu

Phe

Ile

Met

Ala

val

Trp

Ser

Leu

Pro

Gly

Glu

Tyr
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<400> 21

Met Ser Thr Ser val Thr Ser Pro Ala His Asn Asn Ala His Ser Ser
1 5 10 15

Glu Phe Leu Asp Ala Leu Ala Asn His val Leu Ile Gly Asp Gly Ala
20 25 30

Met Gly Thr GIn Leu GIn Gly Phe Asp Leu Asp val Glu Lys Asp Phe
35 40 45

Leu Asp Leu Glu Gly Cys Asn Glu Ile Leu Asn Asp Thr Arg Pro Asp
50 55 60

val Leu Arg Gln Ile His Arg Ala Tyr Phe Glu Ala Gly Ala Asp Leu
65 70 75 80

val Glu Thr Asn Thr Leu Gly Cys Asn Leu Pro Asn Leu Ala Asp Tyr
85 90 95

Asp ITe Ala Asp Arg Cys Arg Glu Leu Ala Tyr Lys Gly Thr Ala val
100 105 110

Ala Arg Glu val Ala Asp Glu Met Gly Pro Gly Arg Asn Gly Met Arg
115 120 125

Arg Phe val val Gly Ser Leu Gly Pro Gly Thr Lys Leu Pro Ser Leu
130 135 140

Gly His Ala Pro Tyr Ala Asp Leu Arg Gly His Tyr Lys Glu Ala Ala
145 150 155 160

Leu Gly Ile Ile Asp Gly Gly Gly Asp Ala Phe Leu ITe Glu Thr Ala
165 170 175

GIn Asp Leu Leu Gln val Lys Ala Ala val His Gly val Gln Asp Ala
180 185 190

Met Ala Glu Leu Asp Thr Phe Leu Pro ITe Ile Cys His val Thr val
195 200 205

Glu Thr Thr Gly Thr Met Leu Met Gly Ser Glu Ile Gly Ala Ala Leu
210 215 220

Thr Ala Leu Gln Pro Leu Gly Ile Asp Met Ile Gly Leu Ash Cys Ala
225 230 235 240

Thr Gly Pro Asp Glu Met Ser Glu His Leu Arg Tyr Leu Ser Lys His
245 250 255

Ala Asp Ile Pro val Ser val Met Pro Asn Ala Gly Leu Pro val Leu
260 265 270
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Gly Lys Asn Gly Ala Glu Tyr Pro Leu Glu Ala Glu Asp Leu Ala GIn
275 280 285

Ala Leu Ala Gly Phe val Ser Glu Tyr Gly Leu Ser Met val Gly Gly
290 295 300

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

val Gly val Pro Glu Gln Glu Thr Ser Thr Leu Thr Lys Ile Pro Ala
325 330 335

Gly Pro val Glu GIn Ala Ser Arg Glu val Glu Lys Glu Asp Ser val
340 345 350

Ala Ser Leu Tyr Thr Ser val Pro Leu Ser GIn Glu Thr Gly Ile Ser
355 360 365

Met Ile Gly Glu Arg Thr Asn Ser Asn Gly Ser Lys Ala Phe Arg Glu
370 375 380

Ala Met Leu Ser Gly Asp Trp Glu Lys Cys val Asp Ile Ala Lys Gln
385 390 395 400

GIn Thr Arg Asp Gly Ala His Met Leu Asp Leu Cys val Asp Tyr val
405 410 415

Gly Arg Asp Gly Thr Ala Asp Met Ala Thr Leu Ala Ala Leu Leu Ala
420 425 430

Thr Ser Ser Thr Leu Pro Ile Met Ile Asp Ser Thr Glu Pro Glu val
435 440 445

ITe Arg Thr Gly Leu Glu His Leu Gly Gly Arg Ser Ile val Asn Ser
450 455 460

val Asn Phe Glu Asp Gly Asp Gly Pro Glu Ser Arg Tyr Gln Arg Ile
465 470 475 480

Met Lys Leu Val Lys GIn His Gly Ala Ala val val Ala Leu Thr Ile
485 490 495

Asp Glu Glu Gly Gln Ala Arg Thr Ala Glu His Lys val Arg Ile Ala
500 505 510

Lys Arg Leu Ile Asp Asp Ile Thr Gly Ser Tyr Gly Leu Asp Ile Lys
515 520 525

Asp ITe val val Asp Cys Leu Thr Phe Pro ITe Ser Thr Gly Gln Glu
530 535 540
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545

Lys

Ser

Leu

Ser

Ala

625

Gln

Asp

Ala

Glu

Leu

705

Met

val

Ser

Gly

Asnh

785

Ala

Ser

Thr

Lys

Phe

Asn

Lys

610

Leu

Glu

Ala

Gln

Ala

690

Leu

Gln

Ala

Ala

Asp

770

Asnh

Met

Gly

Arg

Leu

Gly

Glu

595

Ile

Asp

Phe

Arg

Arg

Gly

Asn

Leu

Tyr

Gln

755

val

Gly

Leu

Leu

Arg

Tyr

Leu

580

cys

Leu

Met

Met

Ala

660

Ile

Met

Gly

Pro

Leu

740

Ala

His

Tyr

Glu

Leu

Asp

Pro

565

Asn

Ile

Pro

val

Gln

645

Glu

Ile

Lys

Met

Phe

725

Glu

Glu

Asp

Asp

Ala

805

val

Gly

Glu

Pro

Glu

Met

Tyr

630

Leu

Gln

Asp

Glu

Lys

val

Pro

Gly

Ile

val

790

Ala

Lys

Ile

Ile

Ala

Ala

Ash

615

Asp

Phe

Leu

Gly

Leu

Phe

Lys

Gly

val

Glu

Ser

Glu

His

Ala

Gly

Arg

Arg

Glu

Ala

Asp

680

ser

val

Gln

Met

Gly

Lys

Asn

Glu

Thr
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Thr

Thr

Arg

585

Leu

Ile

Arg

Gly

Ala

665

Lys

Pro

Gly

Ser

Glu

745

Lys

Asnh

Leu

His

val

Ile

Thr

570

Gln

Asp

Asp

Thr

val

650

Met

Asn

Ile

Glu

Ala

730

Glu

Ile

Leu

Gly

Lys
810
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Glu Ala Ile

555

Leu

val

Ser

Asp

Glu

635

Ser

Pro

Gly

Ala

Leu

715

Glu

Glu

val

val

Ile

795

Ala

Gly

Leu

Ala

Arg

Asp

Ala

Leu

Leu

Ile

700

Phe

Thr

Ala

val

Asp

780

Lys

Asp

val Met Lys
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Leu

Asn

Ile

605

Gln

Tyr

Ala

Phe

Glu

685

Ile

Gly

Met

Glu

Ala

765

Ile

Gln

val

Glu

Arg

Ser

Ser

590

Ala

Arg

Asp

Asp

Glu

670

Asp

Asn

Ser

Lys

Ala

750

Thr

Ile

Pro

Ile

Asnh

Glu

Asn

575

val

His

Glu

Pro

Ala

655

Arg

Asp

Glu

Gly

Thr

735

Thr

val

Leu

Leu

Gly

Leu

Leu

560

Ile

Phe

Ser

val

Leu

640

Lys

Leu

Leu

Asp

Gln

720

Ala

Gly

Lys

Ser

Ser

800

Met
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820 825 830

Glu Met Asn Asn Ala Gly Ala Ser Asn Tyr Pro val Ile Leu Gly Gly
835 840 845

Ala Ala Leu Thr Arg Thr Tyr val Glu Asn Asp Leu Asn Glu val Tyr
850 855 860

Thr Gly Glu val Tyr Tyr Ala Arg Asp Ala Phe Glu Gly Leu Arg Leu
865 870 875 880

Met Asp Glu val Met Ala Glu Lys Arg Gly Glu Gly Leu Asp Pro Asn
885 890 895

Ser Pro Glu Ala Ile Glu Gln Ala Lys Lys Lys Ala Glu Arg Lys Ala
900 905 910

Arg Asn Glu Arg Ser Arg Lys Ile Ala Ala Glu Arg Lys Ala Ash Ala
915 920 925

Ala Pro val Ile val Pro Glu Arg Ser Asp val Ser Thr Asp Thr Pro
930 935 940

Thr Ala Ala Pro Pro Phe Trp Gly Thr Arg Ile val Lys Gly Leu Pro
945 950 955 960

Leu Ala Glu Phe Leu Gly Asn Leu Asp Glu Arg Ala Leu Phe Met Gly
965 970 975

Gln Trp Gly Leu Lys Ser Thr Arg Gly Asn Glu Gly Pro Ser Tyr Glu
980 985 990

Asp Leu val Glu Thr Glu Gly Arg Pro Arg Leu Arg Tyr Trp Leu Asp
995 1000 1005

Arg Leu Lys Ser Glu Gly Ile Leu Asp His val Ala Leu val Tyr
1010 1015 1020

Gly Tyr Phe Pro Ala val Ala Glu Gly Asp Asp val val Ile Leu
1025 1030 1035

Glu Ser Pro Asp Pro His Ala Ala Glu Arg Met Arg Phe Ser Phe
1040 1045 1050

Pro Arg GIn Gln Arg Gly Arg Phe Leu Cys Ile Ala Asp Phe Ile
1055 1060 1065

Arg Pro Arg Glu GIn Ala val Lys Asp Gly Gln val Asp val Met
1070 1075 1080

Pro Phe GIn Leu val Thr Met Gly Asn Pro Ile Ala Asp Phe Ala
1085 1090 1095
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Glu Phe

1100

Asn Leu

His Gly 1ITle

1115

Gly

Ser val

1130

His Arg

Ala Phe

1145

val Asp

Asp Tyr

1160

Arg Gly

Leu Glu

1175

Asp Asp

Ile val

1190

Arg Gly

Gln Ser Thr

1205

Asp

Phe Asn Vval

1220

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

22
1221
PRT

<220>
<221>
<222>
<223>

MUTAGEN
(134)..(13

<400> 22

Met Ser Thr Ser val Thr Ser
1

5

Glu Phe Leu Asp Ala Leu Ala
20
Met Gly Thr Gln Leu GIn Gly
35
Leu Asp Leu Glu Gly Cys Asn
50 55

val Leu Arg GIn Ile His Arg
70

65

Ala

val

Arg

Asp

Ala

Arg

Glu

Ala

4)

Ala

Gln

ser

Pro

Arg

Ala

Leu

Phe

Asn
1105

Leu
1120

Glu
1135

Glu
1150

Phe
1165

Lys
1180

Ser
1195

val
1210

methionine synthase MetH

Pro
Asn
Phe
4

Glu

Ala
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Glu Tyr Arg Glu Tyr
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Thr

Leu

Asp

Ser

Leu

Glu

Leu

Corynebacterium glutamicum

Ala

His

25

Asp

Ile

Tyr

Glu

Lys

Lys

Phe

val

Glu

Tyr

Leu

Ala Glu

1125

Ala Leu

Leu Ash Asp

1140

Gly

Phe Phe

1155

Thr Lys

Gly Tyr Gly Ser

1170

Glu Leu Glu

1185

Leu

Gln Leu His

1200

Leu

Glu Ala

1215

His Pro

carrying S134N mutation

His Asnh Asn Ala His

10

val Leu Ile Gly Asp

30

val Glu
45

Leu Asp Lys

Leu Asn Asp Thr Arg
60

Phe Glu Ala
75
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Thr
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val

Gly

Glu
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Arg
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130
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Gly
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Thr

210
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Gly
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290

Cys

Gly

Pro

Thr
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Thr
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val
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val

val
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180

Leu
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val
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val
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val
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Arg
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Pro
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Leu

Gly

Glu

595

Ile

Tyr

Glu

Ser

Asp

Gly

Thr

Gly

Glu

val
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Leu

Thr

Arg

Gly

Gly

Thr

Leu

Leu

Asp

Asp

Asp

Asp

Pro

565

Asn

Ile

Pro

Ser

Thr

Asp

390

Ala

Ala

Pro

Glu

Gly

Gln

Ala

Asp

Cys

Gly

Glu

Pro

Glu

Met

val

Asn

375

Trp

His

Asp

Ile

His

455

Asp

His

Arg

Ile

Leu

535

Ile

Ile

Ala

Ala

Asn
615

Pro

360

Ser

Glu

Met

Met

Met

440

Leu

Gly

Gly

Thr

Thr

520

Thr

Glu

His

Ala

Gly

Arg

B 7828.ST25.txt

Leu

Asn

Lys

Leu

Ala

425

Ile

Gly

Pro

Ala

Ala

505

Gly

Phe

Thr

Thr

Arg

Leu

Ile

ser

Gly

cys

Asp

410

Thr

Asp

Gly

Glu

Ala

490

Glu

Ser

Pro

Ile

Thr

570

Gln

Asp

Asp

GIn Glu Thr

Ser

val

395

Leu

Leu

Ser

Arg

Ser

475

val

His

Tyr

Ile

Glu

555

Leu

val

ser

Asp

Lys

Asp

cys

Ala

Thr

ser

460

Arg

val

Lys

Gly

Ser

540

Ala

Gly

Leu

Ala

Arg
620

Seite 39

365

Ala

Ile

val

Ala

Glu

445

Ile

Tyr

Ala

val

Leu

525

Thr

Ile

Leu

Asn

Ile

605

Gln

Gly

Phe

Ala

Asp

Leu

430

Pro

val

Gln

Leu

Arg

Asp

Gly

Arg

Ser

Ser

590

Ala

Arg

Ile

Arg

Lys

Tyr

415

Leu

Glu

Asnh

Arg

Thr

495

Ile

Ile

Gln

Glu

Asn

575

val

His

Glu

Ser

Glu

Gln

400

val

Ala

val

Ser

Ile

480

Ile

Ala

Lys

Glu

Leu

560

Ile

Phe

ser

val



Ala

625

Gln

Asp

Ala

Glu

Leu

705

Met

val

Ser

Gly

Asnh

785

Ala

Ser

Glu

Ala

Thr

865

Met

Ser

Leu

Glu

Ala

Gln

Ala

690

Leu

Gln

Ala

Ala

Asp

770

Asnh

Met

Gly

Met

Ala

850

Gly

Asp

Pro

Asp

Phe

Arg

Arg

Gly

Asn

Leu

Tyr

Gln

755

val

Gly

Leu

Leu

Asn

835

Leu

Glu

Glu

Glu

Met

Met

Ala

660

Ile

Met

Gly

Pro

Leu

740

Ala

His

Tyr

Glu

Leu

820

Ash

Thr

val

val

Ala

val

Gln

645

Glu

Ile

Lys

Met

Phe

725

Glu

Glu

Asp

Asp

Ala

805

val

Ala

Arg

Tyr

Met

885

Ile

TYyr

630

Leu

Gln

Asp

Glu

Pro

Gly

Ile

val

790

Ala

Lys

Gly

Thr

TYyr

870

Ala

Glu

Asp

Phe

Leu

Gly

Leu

Phe

Lys

Gly

val

Glu

Ser

Ala

Tyr

855

Ala

Glu

Gln

Arg

Glu

Ala

Asp

680

Ser

val

Gln

Met

Gly

Lys

Asn

Glu

Thr

ser

840

val

Arg

Lys

Ala

B 7828.

Arg

Gly

Ala

665

Lys

Pro

Gly

Ser

Glu

745

Lys

Asn

Leu

His

val

825

Ash

Glu

Asp

Arg

Lys

Thr

val

650

Met

Asn

Ile

Glu

Ala

730

Glu

Ile

Leu

Gly

Tyr

Asnh

Ala

Gly
890

ST25.txt

Glu Asp Tyr

635

Ser

Pro

Gly

Ala

Leu

715

Glu

Glu

val

val

Ile

795

Ala

Met

Pro

Asp

Phe

875

Glu

Ala

Leu

Leu

Ile

700

Phe

Thr

Ala

val

Asp

780

Lys

Asp

Lys

val

Leu

860

Glu

Gly

Lys Lys Ala
Seite 40

Ala

Phe

Glu

685

Ile

Gly

Met

Glu

Ala

765

Ile

Gln

val

Glu

Ile

845

Asn

Gly

Leu

Glu

Asp

Asp

Glu

670

Asp

Asnh

Ser

Lys

Ala

750

Thr

Ile

Pro

Ile

Asnh

830

Leu

Glu

Leu

Asp

Arg

Pro

Ala

655

Arg

Asp

Glu

Gly

Thr

735

Thr

val

Leu

Leu

Gly

Leu

Gly

val

Arg

Pro

895

Lys

Leu

640

Lys

Leu

Leu

Asp

Gln

720

Ala

Gly

Lys

ser

Ser

800

Met

Glu

Gly

Tyr

Leu

880

Asn

Ala



B 7828.ST25.txt
900 905 910

Arg Asn Glu Arg Ser Arg Lys Ile Ala Ala Glu Arg Lys Ala Asn Ala
915 920 925

Ala Pro val ITe val Pro Glu Arg Ser Asp val Ser Thr Asp Thr Pro
930 935 940

Thr Ala Ala Pro Pro Phe Trp Gly Thr Arg Ile val Lys Gly Leu Pro
945 950 955 960

Leu Ala Glu Phe Leu Gly Asn Leu Asp Glu Arg Ala Leu Phe Met Gly
965 970 975

Gln Trp Gly Leu Lys Ser Thr Arg Gly Asn Glu Gly Pro Ser Tyr Glu
980 985 990

Asp Leu val Glu Thr Glu Gly Arg Pro Arg Leu Arg Tyr Trp Leu Asp
995 1000 1005

Arg Leu Lys Ser Glu Gly ITe Leu Asp His val Ala Leu val Tyr
1010 1015 1020

Gly Tyr Phe Pro Ala val Ala Glu Gly Asp Asp val val Ile Leu
1025 1030 1035

Glu Ser Pro Asp Pro His Ala Ala Glu Arg Met Arg Phe Ser Phe
1040 1045 1050

Pro Arg GIn Gln Arg Gly Arg Phe Leu Cys Ile Ala Asp Phe Ile
1055 1060 1065

Arg Pro Arg Glu GIn Ala val Lys Asp Gly Gln val Asp val Met
1070 1075 1080

Pro Phe Gln Leu val Thr Met Gly Asn Pro Ile Ala Asp Phe Ala
1085 1090 1095

Asn Glu Leu Phe Ala Ala Asn Glu Tyr Arg Glu Tyr Leu Glu val
1100 1105 1110

His Gly 1ITle Gly val Gln Leu Thr Glu Ala Leu Ala Glu Tyr Trp
1115 1120 1125

His Ser Arg val Arg Ser Glu Leu Lys Leu Asn Asp Gly Gly Ser
1130 1135 1140

val Ala Asp Phe Asp Pro Glu Asp Lys Thr Lys Phe Phe Asp Leu
1145 1150 1155

Asp Tyr Arg Gly Ala Arg Phe Ser Phe Gly Tyr Gly Ser Cys Pro
1160 1165 1170
Seite 41



Leu
1175

Asp

Ile
1190

Arg

Gln Ser

1205

Phe Asn

1220

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

23
DNA

<220>
<221>
<223>

<400> 23
atgtctactt

gcgttggcaa
gacctggacg
acccgeectg
gttgagacca
cgttgccgtg
gggccgggec
cttccatcgce
cttggcatca
caggtcaagg
cccattattt
ggtgccgegt
accggcccag
gtgtcggtga
cttgaggctg
atggtgggtg
gttggtgttc
caggcctccc
ttgtcccagg

gcattccgtg

3666

Glu Asp Arg Ala Lys
1180

Gly val Glu Leu Ser

Thr Asp Ala Phe val

val

misc_feature
methionine synthase metH

cagttacttc
accatgtgtt
tggaaaagga
atgtgttgag
atacttttgg
agcttgccta
gaaacggcat
tgggccatgce
tcgacggtgg
ctgcggttca
gccacgtcac
tgacagcgct
atgagatgag
tgcctaacgce
aggatttggc
gttgttgtgg
cagagcagga
gcgaggtgga
aaaccggcat

aggcaatgct

1195

1210

corynebacterium glutamicum

accagcccac
gatcggcgac
tttccttgat
gcagattcac
ttgcaacctg
caagggcact
gcggegtttc
accgtatgca
tggcgatgcec
cggcgttcaa
cgtagagacc
gcagccactg
cgagcacctg
aggtcttcct
gcaggcgctg
caccacacct
aacctccaca
gaaagaggac
ttccatgatc

gtctggcgat

Leu val Glu Leu Leu

Glu Glu Leu GIn Leu

Leu Tyr His Pro Glu

aacaacgcac
ggcgccatgg
ctggaggggt
cgcgcctact
ccgaacttgg
gcagtggcta
gtggttggtt
gatttgcgtg
tttttgattg
gatgccatgg
accggcacca
ggtatcgaca
cgttacctgt
gtcctgggta
gctggattcg
gagcacatcc
ctgaccaaga
tccgtcgegt
ggtgagcgca
tgggaaaagt

Seite 42
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Glu

His
1200

Ala
1215

attcctccga
gcacccagct
gtaatgagat
ttgaggcggg
cggattatga
gggaagtggc
ccctgggacc
ggcactacaa
agactgctca
ctgaacttga
tgctcatggg
tgattggtct
ccaagcacgc
aaaacggtgc
tctccgaata
gtgcggtccg
tccctgcagg
cgctgtacac
ccaactccaa

gtgtggatat

Pro Gly

Pro Glu

Lys Tyr

atttttggat
ccaaggcttt
tctcaacgac
agctgacttg
catcgctgat
tgatgagatg
tggaacgaag
ggaagcagcg
ggacttgctt
tacattcttg
ttctgagatc
gaactgcgcc
cgatattcct
agaataccca
tggcctgtcec
cgatgcggtg
ccctgttgag
ctcggtgceca
cggttccaag

tgccaagcag

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

1020
1080
1140
1200



caaacccgcg
accgccgata
attgactcca
atcgttaact
atgaaactgg
caggcacgta
ggcagctacg
actggccagg
aagaagctct
aaccctgctg
ctggactctg
cagcgcgaag
caggaattca
gaacagctgg
aagaatggcc
atcaacgagg
atgcagctgc
gaaccgttca
aaaatcgtcg
atcattttgt
gccatgttgg
gtgaagtcca
aattacccag
aacgaggtgt
atggatgagg
attgagcagg
gccgeggagce
accgatactc
ttggcggagt
aaatccaccc
ccacgcctgce
ttggtgtatg
ccggatccac
ttcttgtgca

gacgtcatgc

atggtgcaca
tggcgacctt
ccgagccaga
ccgtcaactt
taaagcagca
ccgctgagea
gcctggatat
aagaaaccag
acccagaaat
cacgccaggt
cgattgcgca
tggcgttgga
tgcagctgtt
ccgctatgcec
ttgaggatga
accttctcaa
cattcgtgct
tggaagagga
tggccaccgt
ccaacaacgg
aagcagcgga
ccgtggtgat
tcattttggg
acaccggtga
tgatggcaga
cgaagaagaa
gtaaagctaa
caaccgcgge
tcttgggcaa
gcggcaacga
gctactggct
gctacttccc
acgcagccga
tcgcggattt

cattccagct

catgctggat
ggcagcactt
ggttattcgc
tgaagacggc
cggtgcggcec
caaggtgcgc
caaagacatc
gcgagatggc
ccacaccacc
tcttaactct
cagctccaag
tatggtctat
tgagggcgtt
tttgtttgag
tctggaagca
cggcatgaag
gcaatcggca
agcagaagct
caagggtgac
ttacgacgtg
agaacacaaa
gaaggaaaac
tggcgctgcg
ggtgtactac
aaagcgtggt
ggcggaacgt
tgcggctecc
accaccgttc
ccttgatgag
gggtccaagc
ggatcgcctg
agcggtcgeg
acgcatgcgc
cattcgccca

ggtcaccatg
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ctttgtgtgg
cttgctacca
acaggccttg
gatggccctg
gtggttgcge
attgctaaac
gttgtggact
attgaaacca
ctgggtctgt
gtgttcctca
attttgccga
gatcgccgea
tctgctgecg
cgtttggcac
ggcatgaagg
accgtgggtg
gaaaccatga
accggatctg
gtgcacgata
gtgaacttgg
gcagacgtca
cttgaggaga
ctgacgcgta
gcccgtgatg
gaaggacttg
aaggctcgta
gtgattgttc
tggggaaccc
cgcgccttgt
tatgaggatt
aagtctgagg
gaaggcgatg
tttagcttcc
cgcgagcaag

ggtaatccta
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attacgtggg
gctccacttt
agcacttggg
agtcccgcta
tgaccattga
gactgattga
gcctgacctt
tcgaagccat
ccaatatttc
atgagtgcat
tgaaccgcat
ccgaggatta
atgccaagga
agcgcatcat
agaagtctcc
agctgtttgg
aaactgcggt
cgcaggcaga
tcggcaagaa
gcatcaagca
tcggcatgtc
tgaacaacgc
cctacgtgga
ctttcgaggg
atcccaactc
atgagcgttc
cggagcgttc
gcattgtcaa
tcatggggca
tggtggaaac
gcattttgga
acgtggtgat
cacgccagca
ctgtcaagga
ttgctgattt

acgagacggc
gccaatcatg
tggacgaagc
ccagcgcatc
tgaggaaggc
cgatatcacc
cccgatctcet
ccgcgagctg
cttcggectg
tgaggctggt
tgatgatcgc
cgatccgctg
tgctcgegcet
cgacggcgat
tattgcgatc
ttccggacag
ggcctatttg
gggcaagggc
cttggtggac
gccactgtcc
gggacttctt
cggcgceatcc
aaacgatctc
cctgcgectg
accagaagct
ccgcaagatt
tgatgtctcc
gggtctgccc
gtggggtcty
tgaaggccga
ccacgtggcec
cttggaatcc
gcgcggcagg
cggccaagtg

cgccaacgag

1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300



ttgttcgcag
accgaagcat
ggtggatctg
cgcggcgecc
ctggtggaat
cacccagagc
gtctaa
<210>

<211>

<212>
<213>

24
735
DNA

<220>
<221>
<223>

<400> 24
atgtctactt

gcgttggcaa
gacctggacg
acccgcecctg
gttgagacca
cgttgccgty
gggccgggcec
cttccatcgce
cttggcatca
caggtcaagg
cccattattt
ggtgccgegt
accggcccag
<210>
<211>

<212>
<213>

25
3666
DNA

<220>
<221>
<223>

M33A

<400> 25

ccaatgaata
tggccgagta
tcgctgattt
gcttctectt
tgctcgagec

agtccacaga

misc_feature ) o
homocysteine binding domain of methionine synthase metH

cagttacttc
accatgtgtt
tggaaaagga
atgtgttgag
atacttttgg
agcttgccta
gaaacggcat
tgggccatge
tcgacggtgg
ctgcggttca
gccacgtcac
tgacagcgct

atgag

misc_feature o ] ]
coding sequence of methionine synthase MetH carrying mutation

ccgcgagtac
ctggcactcc
tgatccagaa
tggttacggt
aggccgtatc

cgcgtttgty

accagcccac
gatcggcgac
tttccttgat
gcagattcac
ttgcaacctg
caagggcact
gcggcgtttc
accgtatgca
tggcgatgcec
cggcgttcaa
cgtagagacc

gcagccactg

B 7828.ST25.txt

ttggaagttc
cgagtgcgca
gacaagacca
tcttgccctg
ggcgtggagt

ctctaccacc

Corynebacterium glutamicum

aacaacgcac
ggcgccatgg
ctggaggggt
cgcgcctact
ccgaacttgg
gcagtggcta
gtggttggtt
gatttgcgtg
tttttgattg
gatgccatgg
accggcacca

ggtatcgaca

Corynebacterium glutamicum

acggcatcgg
gcgaactcaa
agttcttcga
atctggaaga
tgtccgagga

cagaggcaaa

attcctccga
gcacccagct
gtaatgagat
ttgaggcggg
cggattatga
gggaagtggc
ccctgggacc
ggcactacaa
agactgctca
ctgaacttga
tgctcatggg
tgattggtct

cgtgcagctc
gctgaacgac
cctggattac
ccgcgcaaag
actccagctg

gtactttaac

atttttggat
ccaaggcttt
tctcaacgac
agctgacttg
catcgctgat
tgatgagatg
tggaacgaag
ggaagcagcg
ggacttgctt
tacattcttg
ttctgagatc

gaactgcgcc

atgtctactt cagttacttc accagcccac aacaacgcac attcctccga atttttggat

gcgttggcaa accatgtgtt gatcggcgac ggcgccatgg gcacccagct ccaaggcettt
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3360
3420
3480
3540
3600
3660
3666

60
120
180
240
300
360
420
480
540
600
660
720
735

60
120



gacctggacg
acccgeectg
gttgagacca
cgttgccgtg
gggccgggcec
cttccatcge
cttggcatca
caggtcaagg
cccattattt
ggtgccgegt
accggcccag
gtgtcggtga
cttgaggctg
atggtgggtg
gttggtgttc
caggcctccc
ttgtcccagg
gcattccgtg
caaacccgcg
accgccgata
attgactcca
atcgttaact
atgaaactgg
caggcacgta
ggcagctacg
actggccagg
aagaagctct
aaccctgctg
ctggactctg
cagcgcgaag
caggaattca
gaacagctgg
aagaatggcc

atcaacgagg

tggaaaagga
atgtgttgag
atacttttgg
agcttgccta
gaaacggcat
tgggccatge
tcgacggtgg
ctgcggttca
gccacgtcac
tgacagcgct
atgagatgag
tgcctaacgc
aggatttggc
gttgttgtgg
cagagcagga
gcgaggtgga
aaaccggcat
aggcaatgct
atggtgcaca
tggcgacctt
ccgagccaga
ccgtcaactt
taaagcagca
ccgctgagea
gcctggatat
aagaaaccag
acccagaaat
cacgccaggt
cgattgcgca
tggcgttgga
tgcagctgtt
ccgctatgec
ttgaggatga

accttctcaa

tttccttgat
gcagattcac
ttgcaacctg
caagggcact
gcggcgtttc
accgtatgca
tggcgatgcec
cggcgttcaa
cgtagagacc
gcagccactg
cgagcacctg
aggtcttecct
gcaggcgctg
caccacacct
aacctccaca
gaaagaggac
ttccatgatc
gtctggcgat
catgctggat
ggcagcactt
ggttattcgc
tgaagacggc
cggtgcggcec
caaggtgcgc
caaagacatc
gcgagatggc
ccacaccacc
tcttaactct
cagctccaag
tatggtctat
tgagggcgtt
tttgtttgag
tctggaagca

cggcatgaag
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ctggaggggt
cgcgcctact
ccgaacttgg
gcagtggcta
gtggttggtt
gatttgcgtg
tttttgattg
gatgccatgg
accggcacca
ggtatcgaca
cgttacctgt
gtcctgggta
gctggattcg
gagcacatcc
ctgaccaaga
tccgtcgegt
ggtgagcgca
tgggaaaagt
ctttgtgtgg
cttgctacca
acaggccttg
gatggccctg
gtggttgcgc
attgctaaac
gttgtggact
attgaaacca
ctgggtctgt
gtgttcctca
attttgccga
gatcgccgea
tctgctgecg
cgtttggcac
ggcatgaagg
accgtgggtg
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gtaatgagat
ttgaggcggg
cggattatga
gggaagtggc
ccctgggacc
ggcactacaa
agactgctca
ctgaacttga
tgctcatggg
tgattggtct
ccaagcacgc
aaaacggtgc
tctccgaata
gtgcggtccg
tccctgcagg
cgctgtacac
ccaactccaa
gtgtggatat
attacgtggg
gctccacttt
agcacttggg
agtcccgeta
tgaccattga
gactgattga
gcctgacctt
tcgaagccat
ccaatatttc
atgagtgcat
tgaaccgcat
ccgaggatta
atgccaagga
agcgcatcat
agaagtctcc

agctgtttgg

tctcaacgac
agctgacttg
catcgctgat
tgatgagatg
tggaacgaag
ggaagcagcg
ggacttgctt
tacattcttg
ttctgagatc
gaactgcgcc
cgatattcct
agaataccca
tggcctgtcec
cgatgcggtg
ccctgttgag
ctcggtgceca
cggttccaag
tgccaagcag
acgagacggc
gccaatcatg
tggacgaagc
ccagcgcatc
tgaggaaggc
cgatatcacc
cccgatctct
ccgcgagcetg
cttcggectg
tgaggctggt
tgatgatcgc
cgatccgctg
tgctcgegcet
cgacggcgat
tattgcgatc

ttccggacag

180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160



atgcagctgc
gaaccgttca
aaaatcgtcg
atcattttgt
gccatgttgg
gtgaagtcca
aattacccag
aacgaggtgt
atggatgagg
attgagcagg
gccgeggagce
accgatactc
ttggcggagt
aaatccaccc
ccacgcectgce
ttggtgtatg
ccggatccac
ttcttgtgca
gacgtcatgc
ttgttcgceag
accgaagcat
ggtggatctg
cgcggcgecc
ctggtggaat
cacccagagc
gtctaa
<210>

<211>

<212>
<213>

26
3666
DNA

<220>
<221>
<223>

M33L

<400> 26

cattcgtgct
tggaagagga
tggccaccgt
ccaacaacgg
aagcagcgga
ccgtggtgat
tcattttggg
acaccggtga
tgatggcaga
cgaagaagaa
gtaaagctaa
caaccgcggc
tcttgggcaa
gcggcaacga
gctactggct
gctacttccc
acgcagccga
tcgcggattt
cattccagct
ccaatgaata
tggccgagta
tcgctgattt
gcttctectt
tgctcgagcec

agtccacaga

misc_feature o ) )
coding sequence of methionine synthase MetH carrying mutation

gcaatcggca
agcagaagct
caagggtgac
ttacgacgtg
agaacacaaa
gaaggaaaac
tggcgctgceg
ggtgtactac
aaagcgtggt
ggcggaacgt
tgcggctecc
accaccgttc
ccttgatgag
gggtccaagc
ggatcgcctg
agcggtcgeg
acgcatgcgc
cattcgccca
ggtcaccatg
ccgcgagtac
ctggcactcc
tgatccagaa
tggttacggt
aggccgtatc
cgcgtttgtg
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gaaaccatga
accggatctg
gtgcacgata
gtgaacttgg
gcagacgtca
cttgaggaga
ctgacgcgta
gcccgtgatg
gaaggacttg
aaggctcgta
gtgattgttc
tggggaaccc
cgcgccttgt
tatgaggatt
aagtctgagg
gaaggcgatg
tttagcttcc
cgcgagcaag
ggtaatccta
ttggaagttc
cgagtgcgca
gacaagacca
tcttgcectg
ggcgtggagt

ctctaccacc

Corynebacterium glutamicum

aaactgcggt
cgcaggcaga
tcggcaagaa
gcatcaagca
tcggcatgtc
tgaacaacgc
cctacgtgga
ctttcgaggg
atcccaactc
atgagcgttc
cggagcgttc
gcattgtcaa
tcatggggca
tggtggaaac
gcattttgga
acgtggtgat
cacgccagca
ctgtcaagga
ttgctgattt
acggcatcgg
gcgaactcaa
agttcttcga
atctggaaga
tgtccgagga

cagaggcaaa

ggcctatttg
gggcaagggc
cttggtggac
gccactgtcc
gggacttctt
cggcgceatcc
aaacgatctc
cctgcgectg
accagaagct
ccgcaagatt
tgatgtctcc
gggtctgccc
gtggggtctg
tgaaggccga
ccacgtggcc
cttggaatcc
gcgcggcagg
cggccaagtg
cgccaacgag
cgtgcagctc
gctgaacgac
cctggattac
ccgcgcaaag
actccagctg

gtactttaac

atgtctactt cagttacttc accagcccac aacaacgcac attcctccga atttttggat

gcgttggcaa accatgtgtt gatcggcgac ggcgccatgg gcacccagct ccaaggcttt
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2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3666

60
120



gacctggacg
acccgeectg
gttgagacca
cgttgccgtg
gggccgggec
cttccatcge
cttggcatca
caggtcaagg
cccattattt
ggtgccgegt
accggcccag
gtgtcggtga
cttgaggctg
atggtgggtg
gttggtgttc
caggcctccc
ttgtcccagg
gcattccgtg
caaacccgcg
accgccgata
attgactcca
atcgttaact
atgaaactgg
caggcacgta
ggcagctacg
actggccagg
aagaagctct
aaccctgctg
ctggactctg
cagcgcgaag
caggaattca
gaacagctgg
aagaatggcc
atcaacgagg

atgcagctgc

tggaaaagga
atgtgttgag
atacttttgg
agcttgccta
gaaacggcat
tgggccatge
tcgacggtgg
ctgcggttca
gccacgtcac
tgacagcgct
atgagatgag
tgcctaacgc
aggatttggc
gttgttgtgg
cagagcagga
gcgaggtgga
aaaccggcat
aggcaatgct
atggtgcaca
tggcgacctt
ccgagccaga
ccgtcaactt
taaagcagca
ccgctgagea
gcctggatat
aagaaaccag
acccagaaat
cacgccaggt
cgattgcgca
tggcgttgga
tgcagctgtt
ccgctatgcec
ttgaggatga
accttctcaa

cattcgtgct

tttccttgat
gcagattcac
ttgcaacctg
caagggcact
gcggcgtttc
accgtatgca
tggcgatgcec
cggcgttcaa
cgtagagacc
gcagccactg
cgagcacctg
aggtcttecct
gcaggcgctg
caccacacct
aacctccaca
gaaagaggac
ttccatgatc
gtctggcgat
catgctggat
ggcagcactt
ggttattcgc
tgaagacggc
cggtgcggcec
caaggtgcgc
caaagacatc
gcgagatggc
ccacaccacc
tcttaactct
cagctccaag
tatggtctat
tgagggcgtt
tttgtttgag
tctggaagca
cggcatgaag

gcaatcggca

B 7828.ST25.txt

ctggaggggt
cgcgcctact
ccgaacttgg
gcagtggcta
gtggttggtt
gatttgcgtg
tttttgattg
gatgccatgg
accggcacca
ggtatcgaca
cgttacctgt
gtcctgggta
gctggattcg
gagcacatcc
ctgaccaaga
tccgtcgegt
ggtgagcgcea
tgggaaaagt
ctttgtgtgg
cttgctacca
acaggccttg
gatggccctg
gtggttgcgc
attgctaaac
gttgtggact
attgaaacca
ctgggtctgt
gtgttcctca
attttgccga
gatcgccgea
tctgctgecg
cgtttggcac
ggcatgaagg
accgtgggtg

gaaaccatga
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gtaatgagat
ttgaggcggg
cggattatga
gggaagtggc
ccctgggacc
ggcactacaa
agactgctca
ctgaacttga
tgctcatggg
tgattggtct
ccaagcacgc
aaaacggtgc
tctccgaata
gtgcggtceg
tccctgcagg
cgctgtacac
ccaactccaa
gtgtggatat
attacgtggg
gctccacttt
agcacttggg
agtcccgeta
tgaccattga
gactgattga
gcctgacctt
tcgaagccat
ccaatatttc
atgagtgcat
tgaaccgcat
ccgaggatta
atgccaagga
agcgcatcat
agaagtctcc
agctgtttgg

aaactgcggt

tctcaacgac
agctgacttg
catcgctgat
tgatgagatg
tggaacgaag
ggaagcagcg
ggacttgctt
tacattcttg
ttctgagatc
gaactgcgcc
cgatattcct
agaataccca
tggcctgtcec
cgatgcggty
ccctgttgag
ctcggtgceca
cggttccaag
tgccaagcag
acgagacggc
gccaatcatg
tggacgaagc
ccagcgcatc
tgaggaaggc
cgatatcacc
cccgatctcet
ccgcgagcetg
cttcggectg
tgaggctggt
tgatgatcgc
cgatccgctg
tgctcgegcet
cgacggcgat
tattgcgatc
ttccggacag

ggcctatttg

180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220



gaaccgttca
aaaatcgtcg
atcattttgt
gccatgttgg
gtgaagtcca
aattacccag
aacgaggtgt
atggatgagg
attgagcagg
gccgeggagce
accgatactc
ttggcggagt
aaatccaccc
ccacgcctge
ttggtgtatg
ccggatccac
ttcttgtgca
gacgtcatgc
ttgttcgcag
accgaagcat
ggtggatctg
cgcggcgecc
ctggtggaat
cacccagagc
gtctaa
<210>

<211>

<212>
<213>

27
3666
DNA

<220>
<221>
<223>

F86L

<400> 27

tggaagagga
tggccaccgt
ccaacaacgg
aagcagcgga
ccgtggtgat
tcattttggg
acaccggtga
tgatggcaga
cgaagaagaa
gtaaagctaa
caaccgcggc
tcttgggcaa
gcggcaacga
gctactggct
gctacttccc
acgcagccga
tcgcggattt
cattccagcet
ccaatgaata
tggccgagta
tcgctgattt
gcttctectt
tgctcgagcec

agtccacaga

misc_feature o ) )
coding sequence of methionine synthase MetH carrying mutation

agcagaagct
caagggtgac
ttacgacgtg
agaacacaaa
gaaggaaaac
tggcgctgcg
ggtgtactac
aaagcgtggt
ggcggaacgt
tgcggctccc
accaccgttc
ccttgatgag
gggtccaagc
ggatcgcctg
agcggtcgceg
acgcatgcgc
cattcgccca
ggtcaccatg
ccgcgagtac
ctggcactcc
tgatccagaa
tggttacggt
aggccgtatc
cgcgtttgtg

B 7828.ST25.txt

accggatctg
gtgcacgata
gtgaacttgg
gcagacgtca
cttgaggaga
ctgacgcgta
gcccgtgatg
gaaggacttg
aaggctcgta
gtgattgttc
tggggaaccc
cgcgccttgt
tatgaggatt
aagtctgagg
gaaggcgatg
tttagcttcc
cgcgagcaag
ggtaatccta
ttggaagttc
cgagtgcgca
gacaagacca
tcttgecctg
ggcgtggagt

ctctaccacc

Ccorynebacterium glutamicum

cgcaggcaga
tcggcaagaa
gcatcaagca
tcggcatgtc
tgaacaacgc
cctacgtgga
ctttcgaggg
atcccaactc
atgagcgttc
cggagcgttc
gcattgtcaa
tcatggggca
tggtggaaac
gcattttgga
acgtggtgat
cacgccagca
ctgtcaagga
ttgctgattt
acggcatcgg
gcgaactcaa
agttcttcga
atctggaaga
tgtccgagga

cagaggcaaa

gggcaagggc
cttggtggac
gccactgtcec
gggacttctt
cggcgceatcc
aaacgatctc
cctgcgectg
accagaagct
ccgcaagatt
tgatgtctcc
gggtctgccc
gtggggtcty
tgaaggccga
ccacgtggcc
cttggaatcc
gcgcggcagg
cggccaagtg
cgccaacgag
cgtgcagctc
gctgaacgac
cctggattac
ccgcgcaaag
actccagctg

gtactttaac

atgtctactt cagttacttc accagcccac aacaacgcac attcctccga atttttggat

gcgttggcaa accatgtgtt gatcggcgac ggcgccatgg gcacccagct ccaaggcttt

gacctggacg tggaaaagga tttccttgat ctggaggggt gtaatgagat tctcaacgac
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2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3666

60
120
180



acccgeectg
gttgagacca
cgttgccgtg
gggccgggcec
cttccatcgce
cttggcatca
caggtcaagg
cccattattt
ggtgccgegt
accggcccag
gtgtcggtga
cttgaggctg
atggtgggtg
gttggtgttc
caggcctccc
ttgtcccagg
gcattccgtg
caaacccgcg
accgccgata
attgactcca
atcgttaact
atgaaactgg
caggcacgta
ggcagctacg
actggccagg
aagaagctct
aaccctgctg
ctggactctg
cagcgcgaag
caggaattca
gaacagctgg
aagaatggcc
atcaacgagg

atgcagctgc

atgtgttgag
atacttttgg
agcttgccta
gaaacggcat
tgggccatge
tcgacggtgg
ctgcggttca
gccacgtcac
tgacagcgct
atgagatgag
tgcctaacgc
aggatttggc
gttgttgtgg
cagagcagga
gcgaggtgga
aaaccggcat
aggcaatgct
atggtgcaca
tggcgacctt
ccgagccaga
ccgtcaactt
taaagcagca
ccgctgagea
gcctggatat
aagaaaccag
acccagaaat
cacgccaggt
cgattgcgca
tggcgttgga
tgcagctgtt
ccgctatgec
ttgaggatga
accttctcaa

cattcgtgct

gcagattcac
ttgcaacctg
caagggcact
gcggcgtttc
accgtatgca
tggcgatgcec
cggcgttcaa
cgtagagacc
gcagccactg
cgagcacctg
aggtcttcct
gcaggcgctg
caccacacct
aacctccaca
gaaagaggac
ttccatgatc
gtctggcgat
catgctggat
ggcagcactt
ggttattcgc
tgaagacggc
cggtgcggcec
caaggtgcgc
caaagacatc
gcgagatggc
ccacaccacc
tcttaactct
cagctccaag
tatggtctat
tgagggcgtt
tttgtttgag
tctggaagcea
cggcatgaag

gcaatcggca

B 7828.ST25.txt

cgcgcctact
ccgaacttgg
gcagtggcta
gtggttggtt
gatttgcgtg
tttttgattg
gatgccatgg
accggcacca
ggtatcgaca
cgttacctgt
gtcctgggta
gctggattcg
gagcacatcc
ctgaccaaga
tccgtcgegt
ggtgagcgcea
tgggaaaagt
ctttgtgtgg
cttgctacca
acaggccttg
gatggccctg
gtggttgcgc
attgctaaac
gttgtggact
attgaaacca
ctgggtctgt
gtgttcctca
attttgccga
gatcgccgea
tctgctgecg
cgtttggcac
ggcatgaagg
accgtgggtg

gaaaccatga
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ttgaggcggg
cggattatga
gggaagtggc
ccctgggacc
ggcactacaa
agactgctca
ctgaacttga
tgctcatggg
tgattggtct
ccaagcacgc
aaaacggtgc
tctccgaata
gtgcggtccg
tccctgcagg
cgctgtacac
ccaactccaa
gtgtggatat
attacgtggg
gctccacttt
agcacttggg
agtcccgeta
tgaccattga
gactgattga
gcctgacctt
tcgaagccat
ccaatatttc
atgagtgcat
tgaaccgcat
ccgaggatta
atgccaagga
agcgcatcat
agaagtctcc
agctgtttgg

aaactgcggt

agctgacttg
catcgctgat
tgatgagatg
tggaacgaag
ggaagcagcg
ggacttgctt
tacattcttg
ttctgagatc
gaactgcgcc
cgatattcct
agaataccca
tggcctgtcec
cgatgcggtg
ccctgttgag
ctcggtgceca
cggttccaag
tgccaagcag
acgagacggc
gccaatcatg
tggacgaagc
ccagcgcatc
tgaggaaggc
cgatatcacc
cccgatctct
ccgcgagcetg
cttcggectg
tgaggctggt
tgatgatcgc
cgatccgctg
tgctcgegcet
cgacggcgat
tattgcgatc
ttccggacag

ggcctatttg

240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220



gaaccgttca
aaaatcgtcg
atcattttgt
gccatgttgg
gtgaagtcca
aattacccag
aacgaggtgt
atggatgagg
attgagcagg
gccgeggagce
accgatactc
ttggcggagt
aaatccaccc
ccacgcctgce
ttggtgtatg
ccggatccac
ttcttgtgca
gacgtcatgc
ttgttcgcag
accgaagcat
ggtggatctg
cgcggcgecc
ctggtggaat
cacccagagc
gtctaa
<210>

<211>

<212>
<213>

28
3666
DNA

<220>
<221>
<223>

S134

<400> 28

tggaagagga
tggccaccgt
ccaacaacgg
aagcagcgga
ccgtggtgat
tcattttggg
acaccggtga
tgatggcaga
cgaagaagaa
gtaaagctaa
caaccgcgge
tcttgggcaa
gcggcaacga
gctactggct
gctacttccc
acgcagccga
tcgcggattt
cattccagcet
ccaatgaata
tggccgagta
tcgctgattt
gcttctectt
tgctcgagcec

agtccacaga

misc_feature o ) ]
coding sequence of methionine synthase MetH carrying mutation

N

agcagaagct
caagggtgac
ttacgacgtg
agaacacaaa
gaaggaaaac
tggcgctgcg
ggtgtactac
aaagcgtggt
ggcggaacgt
tgcggctecc
accaccgttc
ccttgatgag
gggtccaagc
ggatcgcctg
agcggtcgceg
acgcatgcgc
cattcgccca
ggtcaccatg
ccgcgagtac
ctggcactcc
tgatccagaa
tggttacggt
aggccgtatc
cgcgtttgtg

B 7828.ST25.txt

accggatctg
gtgcacgata
gtgaacttgg
gcagacgtca
cttgaggaga
ctgacgcgta
gcccgtgatg
gaaggacttg
aaggctcgta
gtgattgttc
tggggaaccc
cgcgccttgt
tatgaggatt
aagtctgagg
gaaggcgatg
tttagcttcc
cgcgagcaag
ggtaatccta
ttggaagttc
cgagtgcgca
gacaagacca
tcttgcectg
ggcgtggagt

ctctaccacc

corynebacterium glutamicum

cgcaggcaga
tcggcaagaa
gcatcaagca
tcggcatgtc
tgaacaacgc
cctacgtgga
ctttcgaggg
atcccaactc
atgagcgttc
cggagcgttc
gcattgtcaa
tcatggggca
tggtggaaac
gcattttgga
acgtggtgat
cacgccagca
ctgtcaagga
ttgctgattt
acggcatcgg
gcgaactcaa
agttcttcga
atctggaaga
tgtccgagga

cagaggcaaa

gggcaagggc
cttggtggac
gccactgtcc
gggacttctt
cggcgceatcc
aaacgatctc
cctgcgectg
accagaagct
ccgcaagatt
tgatgtctcc
gggtctgccc
gtggggtcty
tgaaggccga
ccacgtggcec
cttggaatcc
gcgcggcagg
cggccaagtg
cgccaacgag
cgtgcagctc
gctgaacgac
cctggattac
ccgcgcaaag
actccagctg

gtactttaac

atgtctactt cagttacttc accagcccac aacaacgcac attcctccga atttttggat

gcgttggcaa accatgtgtt gatcggcgac ggcgccatgg gcacccagct ccaaggcttt

gacctggacg tggaaaagga tttccttgat ctggaggggt gtaatgagat tctcaacgac
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2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3666

60
120
180



acccgcectg
gttgagacca
cgttgccgtg
gggccgggcec
cttccatcgce
cttggcatca
caggtcaagg
cccattattt
ggtgccgegt
accggcccag
gtgtcggtga
cttgaggctg
atggtgggtg
gttggtgttc
caggcctccc
ttgtcccagg
gcattccgtg
caaacccgcg
accgccgata
attgactcca
atcgttaact
atgaaactgg
caggcacgta
ggcagctacg
actggccagg
aagaagctct
aaccctgctg
ctggactctg
cagcgcgaag
caggaattca
gaacagctgg
aagaatggcc
atcaacgagg
atgcagctgc

gaaccgttca

atgtgttgag
atacttttgg
agcttgccta
gaaacggcat
tgggccatge
tcgacggtgg
ctgcggttca
gccacgtcac
tgacagcgct
atgagatgag
tgcctaacgc
aggatttggc
gttgttgtgg
cagagcagga
gcgaggtgga
aaaccggcat
aggcaatgct
atggtgcaca
tggcgacctt
ccgagccaga
ccgtcaactt
taaagcagca
ccgctgagea
gcctggatat
aagaaaccag
acccagaaat
cacgccaggt
cgattgcgca
tggcgttgga
tgcagctgtt
ccgctatgec
ttgaggatga
accttctcaa
cattcgtgct

tggaagagga

gcagattcac
ttgcaacctg
caagggcact
gcggcgtttc
accgtatgca
tggcgatgcec
cggcgttcaa
cgtagagacc
gcagccactg
cgagcacctg
aggtcttcct
gcaggcgctg
caccacacct
aacctccaca
gaaagaggac
ttccatgatc
gtctggcgat
catgctggat
ggcagcactt
ggttattcgc
tgaagacggc
cggtgcggcec
caaggtgcgc
caaagacatc
gcgagatggc
ccacaccacc
tcttaactct
cagctccaag
tatggtctat
tgagggcgtt
tttgtttgag
tctggaagcea
cggcatgaag
gcaatcggca

agcagaagct

B 7828.ST25.txt

cgcgcctact
ccgaacttgg
gcagtggcta
gtggttggtt
gatttgcgtg
tttttgattg
gatgccatgg
accggcacca
ggtatcgaca
cgttacctgt
gtcctgggta
gctggattcg
gagcacatcc
ctgaccaaga
tccgtcgegt
ggtgagcgcea
tgggaaaagt
ctttgtgtgg
cttgctacca
acaggccttg
gatggccctg
gtggttgcgc
attgctaaac
gttgtggact
attgaaacca
ctgggtctgt
gtgttcctca
attttgccga
gatcgccgea
tctgctgecg
cgtttggcac
ggcatgaagg
accgtgggtg
gaaaccatga

accggatctg

ttgaggcggg
cggattatga
gggaagtggc
ccctgggacc
ggcactacaa
agactgctca
ctgaacttga
tgctcatggg
tgattggtct
ccaagcacgc
aaaacggtgc
tctccgaata
gtgcggtccg
tccctgcagg
cgctgtacac
ccaactccaa
gtgtggatat
attacgtggg
gctccacttt
agcacttggg
agtcccgcta
tgaccattga
gactgattga
gcctgacctt
tcgaagccat
ccaatatttc
atgagtgcat
tgaaccgcat
ccgaggatta
atgccaagga
agcgcatcat
agaagtctcc
agctgtttgg
aaactgcggt

cgcaggcaga
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agctgacttg
catcgctgat
tgatgagatg
tggaacgaag
ggaagcagcg
ggacttgctt
tacattcttg
ttctgagatc
gaactgcgcc
cgatattcct
agaataccca
tggcctgtcec
cgatgcggtg
ccctgttgag
ctcggtgceca
cggttccaag
tgccaagcag
acgagacggc
gccaatcatg
tggacgaagc
ccagcgcatc
tgaggaaggc
cgatatcacc
cccgatctcet
ccgcgagctg
cttcggectg
tgaggctggt
tgatgatcgc
cgatccgctg
tgctcgegcet
cgacggcgat
tattgcgatc
ttccggacag

ggcctatttg
gggcaagggc

240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280



aaaatcgtcg
atcattttgt
gccatgttgg
gtgaagtcca
aattacccag
aacgaggtgt
atggatgagg
attgagcagg
gccgcggage
accgatactc
ttggcggagt
aaatccaccc
ccacgcctgce
ttggtgtatg
ccggatccac
ttcttgtgca
gacgtcatgc
ttgttcgcag
accgaagcat
ggtggatctg
cgcggcgecc
ctggtggaat
cacccagagc
gtctaa
<210>

<211>

<212>
<213>

29
PRT

<220>
<221>
<223>

<400> 29

1170

tggccaccgt
ccaacaacgg
aagcagcgga
ccgtggtgat
tcattttggg
acaccggtga
tgatggcaga
cgaagaagaa
gtaaagctaa
caaccgcgge
tcttgggcaa
gcggcaacga
gctactggct
gctacttccc
acgcagccga
tcgcggattt
cattccagcet
ccaatgaata
tggccgagta
tcgctgattt
gcttctectt
tgctcgagcec

agtccacaga

misc_feature
methionine synthase metH

caagggtgac
ttacgacgtg
agaacacaaa
gaaggaaaac
tggcgctgeg
ggtgtactac
aaagcgtggt
ggcggaacgt
tgcggcteccc
accaccgttc
ccttgatgag
gggtccaagc
ggatcgcctg
agcggtcgceg
acgcatgcgc
cattcgccca
ggtcaccatg
ccgcgagtac
ctggcactcc
tgatccagaa
tggttacggt
aggccgtatc

cgcgtttgtg

Streptomyces coelicolor

B 7828.ST25.txt

gtgcacgata
gtgaacttgg
gcagacgtca
cttgaggaga
ctgacgcgta
gcccgtgatg
gaaggacttg
aaggctcgta
gtgattgttc
tggggaaccc
cgcgccttgt
tatgaggatt
aagtctgagg
gaaggcgatg
tttagcttcc
cgcgagcaag
ggtaatccta
ttggaagttc
cgagtgcgca
gacaagacca
tcttgccctg
ggcgtggagt

ctctaccacc

tcggcaagaa
gcatcaagca
tcggcatgtc
tgaacaacgc
cctacgtgga
ctttcgaggg
atcccaactc
atgagcgttc
cggagcgttc
gcattgtcaa
tcatggggca
tggtggaaac
gcattttgga
acgtggtgat
cacgccagca
ctgtcaagga
ttgctgattt
acggcatcgg
gcgaactcaa
agttcttcga
atctggaaga
tgtccgagga

cagaggcaaa

cttggtggac
gccactgtcc
gggacttctt
cggcgcatcc
aaacgatctc
cctgcgectg
accagaagct
ccgcaagatt
tgatgtctcc
gggtctgccc
gtggggtcty
tgaaggccga
ccacgtggcec
cttggaatcc
gcgcggcagg
cggccaagtg
cgccaacgag
cgtgcagctc
gctgaacgac
cctggattac
ccgcgcaaag
actccagctg

gtactttaac

Met Ala Ser Ser Pro Ser Thr Pro Pro Ala Asp Thr Arg Thr Arg val
1 5 10 15

Ser Ala Leu Arg Glu Ala Leu Ala Thr Arg val val val Ala Asp Gly
20 25 30
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2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3666



Ala

Gln

Ile

65

val

Asp

Ala

Trp

His

145

Gly

Asp

Asp

Thr

Ala

225

Gly

Arg

Lys

His

Met

Gln

50

val

Glu

Ile

Arg

val

130

Ala

Leu

Leu

val

Thr

210

Leu

Pro

Ile

Asp

Glu
290

Gly

35

Leu

Arg

Thr

Pro

Glu

115

Leu

Pro

val

Leu

Leu

195

Gly

Glu

Ala

Pro

Gly

Thr

Thr

Glu

Ser

Asn

Glu

100

val

Gly

Tyr

Ala

Gln

180

Gly

Thr

Pro

Glu

Leu

260

Ala

Phe

Met

Gly

val

Thr

85

Arg

Ala

Ser

Thr

Gly

Thr

Leu

Met

Leu

Met

245

Thr

His

val

Leu

Cys

His

70

Phe

val

Asp

Met

val

150

Gly

Lys

Asp

Leu

Gly

Ser

Cys

Tyr

Arg

Gln

Asn

55

Glu

Gly

His

Glu

Gly

Leu

Ala

Ala

Leu

Leu

215

Ile

Glu

Met

Pro

Glu
295

Ala

40

Glu

Glu

Ala

Glu

Phe

120

Pro

Arg

Asp

Ser

Pro

200

Gly

Asp

His

Pro

Leu

280

Tyr
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Gln Asn Pro Thr Leu

val

Tyr

Asn

Leu

105

Gly

Gly

Asp

Ala

val

185

Leu

Ser

Met

Leu

Asnh

265

Thr

Gly

Leu Ash
Phe Ala

75

His Ser
90

Ser Glu
Ala Arg
Thr Lys
Ala Tyr

155

Leu Leu

170

Leu Gly

Ile val

Glu Ile

Ile Gly

Arg Tyr

250

Ala Gly

Ala Pro

Leu Ser
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Leu

60

Ala

Ala

Ala

Asp

Leu

140

Gln

val

Ala

Ser

Gly

Leu

Leu

Leu

Glu

Leu
300

45

Thr

Gly

Leu

Gly

Gly

Pro

Arg

Glu

Arg

val

205

Ala

Asn

Ala

Pro

Leu

285

val

Asp

Arg

val

Gly

Ala

110

Arg

Thr

Asn

Thr

Arg

Thr

Ala

Cys

Arg

val

270

Ala

Gly

Asp

Pro

Asp

Glu

95

Arg

Gln

Leu

Ala

Thr

175

Ala

val

Leu

Ala

His

Leu

Asp

Gly

Phe

Asp

Cys

80

Tyr

val

Arg

Gly

Glu

160

Gln

Leu

Glu

Thr

Thr

240

ser

Gly

Ala

Cys



Cys

305

Asp

Ser

Ile

Met

Ile

385

Arg

Ala

Arg

Asn

Arg

Ile

Ser

Asp

Gly

Thr

Leu

Gly

Leu

370

Arg

Asp

Ser

Ala

Tyr

Leu

val

Leu

Leu

Arg

530

Arg

Gly

Glu

Thr

Ala

Tyr

Glu

355

Asp

Glu

Gly

Thr

Gly

Glu

Ala

Gly

Ile

val

515

Lys

His

Leu

Cys

Thr

Pro

Gln

340

Arg

Gly

Gly

val

Leu

420

Leu

Asp

Arg

Gln

Asp

500

Asp

Asp

Pro

Ash

val

Pro

Thr

325

Thr

Thr

Arg

Ala

Ala

405

Pro

Glu

Gly

Glu

Ala

485

Asp

cys

Gly

Asp

Pro

565

Lys

Glu

310

Ala

val

Asn

Trp

His

390

Asp

Ile

Lys

Ala

His

470

Arg

Leu

Leu

Leu

val

550

Ala

Ala

His

Arg

Pro

Ala

Asp

375

Met

Met

val

Leu

Gly

Gly

Thr

Thr

Thr

Ala

535

Gln

Ala

Gly

Leu

Asp

Phe

Asn

360

Asp

Leu

Glu

Leu

Gly

Pro

Ala

Ala

Gly

Phe

520

Thr

Thr

Arg

Leu

B 7828.

Arg

Pro

Arg

345

Gly

Cys

Asp

Glu

Asp

425

Gly

Glu

Ala

Glu

Asnh

505

Thr

Ile

Thr

Ile

Asp

Gln

Arg

330

Gln

Ser

val

Leu

Leu

410

Ser

Arg

Ser

Leu

Trp

Ile

Glu

Leu

Leu
570

ST25.txt

val val Glu

315

Pro

Asp

Lys

Glu

Cys

395

Ala

Thr

Ala

Arg

Ile

475

Lys

Gly

Cys

Gly

Gly

Leu

Glu

Thr

Lys

Met

380

val

Gly

Glu

val

Phe

460

Ala

val

Ile

Thr

Ile

540

Leu

Asnh

Ser Ala Ile
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Pro

Ser

Phe

365

Ala

Asp

Arg

val

Ile

445

Ala

Leu

Glu

His

Gly

Arg

Ser

Ser

val

Arg

Gly

TYyr

350

Arg

Arg

Tyr

Phe

Asp

430

Asnh

Arg

Thr

Ile

Glu

510

Gln

Glu

Asnh

val

His

val

Ala

335

Leu

Glu

Asp

val

Ala

415

val

Ser

val

Ile

Ala

495

Ser

Glu

Leu

Ile

Phe

575

Ala

Arg

Ala

Ala

Ala

Gln

Gly

Thr

Ile

val

Thr

Asp

Glu

Asp

Glu

Lys

Ser

560

Leu

Ser
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580 585 590

Lys Ile Leu Pro Ile Ala Arg Phe Asp Glu Glu Gln val Thr Thr Ala
595 600 605

Leu Asp Leu ITe Tyr Asp Arg Arg Arg Glu Gly Tyr Asp Pro Leu Gln
610 615 620

Lys Leu Met Gln Leu Phe Glu Gly Ala Thr Ala Lys Ser Leu Lys Ala
625 630 635 640

Ser Lys Ala Glu Glu Leu Ala Ala Leu Pro Leu Glu Glu Arg Leu Lys
645 650 655

Arg Arg Ile Ile Asp Gly Glu Lys Asn Gly Leu Glu GIn Asp Leu Asp
660 665 670

Glu Ala Leu Arg Glu Arg Pro Ala Leu Glu Ile val Asn Asp Thr Leu
675 680 685

Leu Asp Gly Met Lys val val Gly Glu Leu Phe Gly Ser Gly Gln Met
690 695 700

GIn Leu Pro Phe val Leu Gln Ser Ala Glu val Met Lys Thr Ala val
705 710 715 720

Ala His Leu Glu Pro His Met Glu Lys Thr Asp Asp Asp Gly Lys Gly
725 730 735

Thr Ile val Leu Ala Thr val Arg Gly Asp val His Asp Ile Gly Lys
740 745 750

Asn Leu val Asp Ile Ile Leu Ser Asn Asn Gly Tyr Asn val val Asn
755 760 765

Leu Gly Ile Lys Gln Pro val Ser Ala Ile Leu Glu Ala Ala Asp Glu
770 775 780

His Arg Ala Asp val ITe Gly Met Ser Gly Leu Leu val Lys Ser Thr
785 790 795 800

val Ile Met Lys Glu Asn Leu Glu Glu Leu Asn GIln Arg Lys Leu Ala
805 810 815

Ala Asp Tyr Pro val Ile Leu Gly Gly Ala Ala Leu Thr Arg Ala Tyr
820 825 830

val Glu Gln Asp Leu His Glu Ile Tyr Asp Gly Glu val Arg Tyr Ala
835 840 845

Arg Asp Ala Phe Glu Gly Leu Arg Leu Met Asp Ala Leu Ile Gly Ile
850 855 860
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Lys Arg Gly val Pro Gly Ala Lys Leu Pro Glu Leu Lys Gln Arg Arg
865 870 875 880

val Arg Ala Ala Thr val Glu Ile Asp Glu Arg Pro Glu Glu Gly His
885 890 895

val Arg Ser Asp val Ala Thr Asp Asn Pro val Pro Thr Pro Pro Phe
900 905 910

Arg Gly Thr Arg val val Lys Gly Ile GIn Leu Lys Glu Tyr Ala Ser
915 920 925

Trp Leu Asp Glu Gly Ala Leu Phe Lys Gly GIn Trp Gly Leu Lys Gln
930 935 940

Ala Arg Thr Gly Glu Gly Pro Ser Tyr Glu Glu Leu val Glu Ser Glu
945 950 955 960

Gly Arg Pro Arg Leu Arg Gly Leu Leu Asp Arg Leu Gln Thr Asp Asn
965 970 975

Leu Leu Glu Ala Ala val val Tyr Gly Tyr Phe Pro Cys val Ser Lys
980 985 990

Asp Asp Asp Leu Ile val Leu Asp Asp Asp Gly Asn Glu Arg Thr Arg
995 1000 1005

Phe Thr Phe Pro Arg GIn Arg Arg Gly Arg Arg Leu Cys Leu Ala
1010 1015 1020

Asp Phe Phe Arg Pro Glu Glu Ser Gly Glu Thr Asp Vval val Gly
1025 1030 1035

Phe Gln val val Thr val Gly Ser Arg Ile Gly Glu Glu Thr Ala
1040 1045 1050

Arg Met Phe Glu Ala Asn Ala Tyr Arg Asp Tyr Leu Glu Leu His
1055 1060 1065

Gly Leu Ser val GIn Leu Ala Glu Ala Leu Ala Glu Tyr Trp His
1070 1075 1080

Ala Arg Vval Arg Ser Glu Leu Gly Phe Ala Gly Glu Asp Pro Ala
1085 1090 1095

Glu Met Glu Asp Met Phe Ala Leu Lys Tyr Arg Gly Ala Arg Phe
1100 1105 1110

Ser Leu Gly Tyr Gly Ala Cys Pro Asp Leu Glu Asp Arg Ala Lys
1115 1120 1125
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ITe Ala Ala Leu Leu Glu Pro Glu Arg Ile Gly val His Leu Ser

1
1130 1135 1140

Glu Glu Phe GIn Leu His Pro Glu GIn Ser Thr Asp Ala Ile val
1145 1150

ITe His His Pro Glu Ala Lys Tyr Phe Asn Ala Arg
1160 1165 1170

<210> 30

<211> 1226

<212> PRT

<213> Escherichia coli

<220>

<221> misc_feature o

<223> cobalamin-dependent methionine synthase MetH
<400> 30

Ser Ser Lys val Glu Gln Leu Arg Ala Gln Leu Asn Glu Arg Ile Leu
1 5 10 15

val Leu Asp Gly Gly Met Gly Thr Met Ile Gln Ser Tyr égg Leu Asn
20 25

Glu Ala Asp Phe Arg Gly Glu Arg Phe Ala Asp Trp Pro Cys Asp Leu
35 40 45

Lys Gly Ash Ash Asp Leu Leu val Leu Ser Lys Pro Glu val Ile Ala
50 55 60

Ala Ile His Asn Ala Tyr Phe Glu Ala Gly Ala Asp Ile Ile Glu Thr
65 70 75 80

Asn Thr Phe Asn Ser Thr Thr Ile Ala Met Ala Asp Tyr GIln Met Glu
85 90 95

Ser Leu Ser Ala Glu ITe Asn Phe Ala Ala Ala Lys Leu Ala Arg Ala
100 105 110

Cys Ala Asp Glu Trp Thr Ala Arg Thr Pro Glu Lys Pro Arg Tyr val
115 120 125

Ala Gly val Leu Gly Pro Thr Asn Arg Thr Ala Ser ITe Ser Pro Asp
130 135 140

val Asn Asp Pro Ala Phe Arg Asn Ile Thr Phe Asp Gly Leu val Ala
145 150 155 160

Ala Tyr Arg Glu Ser Thr Lys Ala Leu val Glu Gly Gly Ala Asp Leu
165 170 175
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Ile

Phe

Met

Gln

225

Thr

val

Asnh

Thr

Ile

305

Ser

val

Ser

Lys

val

385

Met

Asnh

Asp

Gly

Leu

Ala

Ile

210

Thr

Phe

Gln

Ala

Met

290

val

Arg

Ala

Leu

Phe

370

Ala

Asp

Leu

Ser

Lys

Ile

val

195

Ser

Thr

Gly

Glu

Gly

Ala

Gly

Ala

Cys

Phe

355

Lys

Arg

Glu

Ile

Ser

435

Gly

Glu

180

Lys

Gly

Glu

Leu

Leu

260

Leu

Lys

Gly

val

Arg

val

Arg

Gln

Gly

Ala

420

Lys

Ile

Thr

Thr

Thr

Ala

Asn

245

Ser

Pro

Gln

Cys

Glu

325

Leu

Asn

Leu

Gln

Met

405

Gly

Trp

val

val

Glu

Ile

Phe

230

Cys

Arg

Asn

Ile

Cys

310

Gly

Ser

val

Ile

val

390

Leu

Glu

Asp

Asn

Phe

Phe

Thr

215

Tyr

Ala

Ile

Ala

Arg

295

Gly

Leu

Gly

Gly

Lys

Glu

Asp

Pro

val

Ser

Asp

Glu

200

Asp

Asn

Leu

Ala

Phe

280

Glu

Thr

Ala

Leu

Glu

360

Glu

Asn

Ala

Asp

Ile

440

Ile

B 7828.

Thr

185

Ala

Ala

Ser

Gly

Glu

265

Gly

Trp

Thr

Pro

Glu

345

Arg

Glu

Gly

Glu

Ile

425

Glu

Ser

Leu

Leu

Ser

Leu

Pro

250

Cys

Glu

Ala

Pro

Arg

330

Pro

Thr

Lys

Ala

Ala

410

Ala

Lys

ST25.txt

Asn Ala Lys

Gly

Gly

Arg

Asp

Tyr

Tyr

Gln

Gln

315

Lys

Leu

Asn

Tyr

Gln

395

Ala

Arg

Gly

val

Arg

220

His

Glu

val

Asp

Ala

300

His

Leu

Ash

val

ser

380

Ile

Met

val

Leu

Met Lys Glu
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Glu

205

Thr

Ala

Leu

Thr

Leu

285

Gly

Ile

Pro

Ile

Thr

365

Glu

Ile

val

Pro

Ala

190

Leu

Leu

Glu

Arg

Ala

270

Asp

Phe

Ala

Glu

Gly

Gly

Ala

Asp

Arg

Ile

430

Cys

val

Ala

Pro

Ser

Ala

Gln

255

His

Ala

Leu

Ala

Ile

335

Glu

Ser

Leu

Ile

Phe

415

Met

Ile

Asp

val

Ile

Gly

Leu

240

Tyr

Pro

Asp

Asn

Met

320

Pro

Asp

Ala

Asp

Asn

400

Leu

Ile

Gln

Ala
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450 455 460

Phe Ile His His Ala Lys Leu Leu Arg Arg Tyr Gly Ala Ala val val
465 470 475 480

val Met Ala Phe Asp Glu GIn Gly GIn Ala Asp Thr Arg Ala Arg Lys
485 490 495

ITe Glu ITe Cys Arg Arg Ala Tyr Lys Ile Leu Thr Glu Glu val Gly
500 505 510

Phe Pro Pro Glu Asp Ile ITe Phe Asp Pro Asnh Ile Phe Ala val Ala
515 520 525

Thr Gly Ile Glu Glu His Asn Asn Tyr Ala GIn Asp Phe Ile Gly Ala
530 535 540

Cys Glu Asp Ile Lys Arg Glu Leu Pro His Ala Leu Ile Ser Gly Gly
545 550 555 560

val Ser Asn val Ser Phe Ser Phe Arg Gly Asn Asp Pro val Arg Glu
565 570 575

Ala Ile His Ala val Phe Leu Tyr Tyr Ala Ile Arg Asn Gly Met Asp
580 585 590

Met Gly ITe val Asn Ala Gly GIn Leu Ala Ile Tyr Asp Asp Leu Pro
595 600 605

Ala Glu Leu Arg Asp Ala val Glu Asp val Ile Leu Asnh Arg Arg Asp
610 615 620

Asp Gly Thr Glu Arg Leu Leu Glu Leu Ala Glu Lys Tyr Arg Gly Ser
625 630 635 640

Lys Thr Asp Asp Thr Ala Asn Ala GIn Gln Ala Glu Trp Arg Ser Trp
645 650 655

Glu val Asn Lys Arg Leu Glu Tyr Ser Leu Val Lys Gly Ile Thr Glu
660 665 670

Phe I1e Glu Gln Asp Thr Glu Glu Ala Arg Gln Gln Ala Thr Arg Pro
675 680 685

ITe Glu val ITe Glu Gly Pro Leu Met Asp Gly Met Asn val val Gly
690 695 700

Asp Leu Phe Gly Glu Gly Lys Met Phe Leu Pro Gln val val Lys Ser
705 710 715 720

Ala Arg val Met Lys Gln Ala val Ala Tyr Leu Glu Pro Phe Ile Glu
725 730 735
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Ala Ser Lys Glu Gln Gly Lys Thr Asn Gly Lys Met val Ile Ala Thr
740 745 750

val Lys Gly Asp val His Asp Ile Gly Lys Asn Ile val Gly val val
755 760 765

Leu GIn Cys Asn Asn Tyr Glu Ile val Asp Leu Gly val Met val Pro
770 775 780

Ala Glu Lys Ile Leu Arg Thr Ala Lys Glu val Asn Ala Asp Leu Ile
785 790 795 800

Gly Leu Ser Gly Leu ITe Thr Pro Ser Leu Asp Glu Met val Asn val
805 810 815

Ala Lys Glu Met Glu Arg GIn Gly Phe Thr ITe Pro Leu Leu Ile Gly
820 825 830

Gly Ala Thr Thr Ser Lys Ala His Thr Ala val Lys Ile Glu GIn Asn
835 840 845

Tyr Ser Gly Pro Thr val Tyr val Gln Asn Ala Ser Arg Thr val Gly
850 855 860

val val Ala Ala Leu Leu Ser Asp Thr Gln Arg Asp Asp Phe val Ala
865 870 875 880

Arg Thr Arg Lys Glu Tyr Glu Thr val Arg ITe Gln His Gly Arg Lys
885 890 895

Lys Pro Arg Thr Pro Pro val Thr Leu Glu Ala Ala Arg Asp Ash Asp
900 905 910

Phe Ala Phe Asp Trp Gln Ala Tyr Thr Pro Pro val Ala His Arg Leu
915 920 925

Gly val GIn Glu val Glu Ala Ser Ile Glu Thr Leu Arg Asn Tyr Ile
930 935 940

Asp Trp Thr Pro Phe Phe Met Thr Trp Ser Leu Ala Gly Lys Tyr Pro
945 950 955 960

Arg ITe Leu Glu Asp Glu val val Gly val Glu Ala GIn Arg Leu Phe
965 970 975

Lys Asp Ala Ash Asp Met Leu Asp Lys Leu Ser Ala Glu Lys Thr Leu
980 985 990

Asn Pro Arg Gly val val Gly Leu Phe Pro Ala Asn Arg Vval Gly Asp
995 1000 005
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Asp ITe Glu Ile Tyr Arg Asp Glu Thr Arg Thr His val Ile Asn
1010 1015 1020

val Ser His His Leu Arg GIn Gln Thr Glu Lys Thr Gly Phe Ala
1025 1030 1035

Asn Tyr Cys Leu Ala Asp Phe val Ala Pro Lys Leu Ser Gly Lys
1040 1045 1050

Ala Asp Tyr Ile Gly Ala Phe Ala val Thr Gly Gly Leu Glu Glu
1055 1060 1065

Asp Ala Leu Ala Asp Ala Phe Glu Ala GIn His Asp Asp Tyr Asn
1070 1075 1080

Lys ITe Met val Lys Ala Leu Ala Asp Arg Leu Ala Glu Ala Phe
1085 1090 1095

Ala Glu Tyr Leu His Glu Arg Vval Arg Lys val Tyr Trp Gly Tyr
1100 1105 1110

Ala Pro Ash Glu Asn Leu Ser Asn Glu Glu Leu ITe Arg Glu Asn
1115 1120 1125

Tyr GIn Gly Ile Arg Pro Ala Pro Gly Tyr Pro Ala Cys Pro Glu
1130 1135 1140

His Thr Glu Lys Ala Thr I1le Trp Glu Leu Leu Glu Vval Glu Lys
1145 1150 1155

His Thr Gly Met Lys Leu Thr Glu Ser Phe Ala Met Trp Pro Gly
1160 1165 1170

Ala ser val Ser Gly Trp Tyr Phe Ser His Pro Asp Ser Lys Tyr
1175 1180 1185

Tyr Ala val Ala GIn Ile GIn Arg Asp Gln val Glu Asp Tyr Ala
1190 1195 1200

Arg Arg Lys Gly Met Ser val Thr Glu val Glu Arg Trp Leu Ala
1205 1210 1215

Pro Asn Leu Gly Tyr Asp Ala Asp
1220 1225

<210> 31

<211> 768

<212> PRT

<213> Thermotoga maritima

<400> 31

Met Arg Asn Arg Arg Glu val Ser Lys Leu Leu Ser Glu Arg val Leu
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Leu

Asp

val

Thr

65

Lys

Ala

Pro

Arg

Phe

145

Ala

Asp

Ile

Leu

Thr

225

Glu

His

Cys

Leu

Leu

His

50

Phe

Leu

Gly

Tyr

Glu

130

Glu

Arg

Glu

Thr

Gly

210

Asp

Asnh

Ile

Gly

Asp

Pro

35

Arg

Gly

Asp

Glu

Pro

115

Thr

Thr

Glu

Lys

Phe

195

Pro

Lys

Gly

Asp

Thr
275

Gly

20

Glu

Ser

Ala

Pro

Lys

Leu

val

Phe

val

Gly

Asp

Glu

Phe

Lys

Ser

260

Thr

Ala

Glu

Tyr

Thr

Ile

85

Leu

Gly

Glu

ser

Ser

165

Arg

Glu

Glu

Leu

Thr

245

Tyr

Pro

Tyr

Leu

Ile

Arg

70

val

val

Ser

Ile

Asp

150

Arg

Ser

Leu

Ile

val

230

val

Tyr

Glu

Gly

Ash

Glu

55

Met

Arg

Phe

Thr

Met

135

Ile

Asp

Leu

Asp

Leu

215

val

Tyr

Glu

His

Thr

Ile

40

Ser

Lys

Asn

Gly

Leu

120

val

Leu

val

Thr

Ile

200

Pro

Glu

Pro

Leu

val
280
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Glu

25

Lys

Gly

Leu

Ala

Asp

105

Phe

Glu

Glu

Phe

Gly

Asp

Ile

Pro

Leu

Gly

Lys

10

Phe

Ala

Ser

Arg

val

90

Ile

Glu

Glu

Leu

Leu

170

Thr

Ala

Phe

Asn

Met

Pro

Asp

Lys

Arg

Gly

Glu

Gly

Asp

Leu

Gln

Ala

235

Pro

Asn

Lys

Asp

val

60

His

Ile

Pro

Phe

val

140

Ala

Ala

Pro

Gly

Glu

220

Gly

His

Ile

Leu Phe Arg
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Tyr

val

45

Ile

Gly

Ala

Thr

Tyr

Asp

Ala

His

Ala

Ile

205

Leu

Lys

Asp

Phe

Lys

Gly

30

val

Leu

Leu

Arg

Gly

Glu

Gly

val

Met

Asnh

190

Asn

Ser

Pro

Phe

Gly

val

15

Tyr

Leu

Thr

Glu

Arg

95

Glu

Asn

Ile

Leu

Thr

175

Phe

Cys

Gln

Ala
255

Gly

Leu

Asp

Lys

Asn

Asp

80

Ala

Leu

Phe

Ile

Ala

160

Phe

Ala

Ser

Tyr

val

240

val

Cys

Gly
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Asn Arg Lys Pro Leu Gln Arg Lys Lys Lys Arg Ile Phe Ala val Ser
290 295 300

Ser Pro Ser Lys Leu val Thr Phe Asp His Phe val val Ile Gly Glu
305 310 315 320

Arg Ile Asn Pro Ala Gly Arg Lys Lys Leu Trp Ala Glu Met Gln Lys
325 330 335

Gly Asn Glu Glu ITe val Ile Lys Glu Ala Lys Thr Gln val Glu Lys
340 345 350

Gly Ala Glu val Leu Asp val Asn Phe Gly Ile Glu Ser Gln Ile Asp
355 360 365

val Arg Tyr val Glu Lys Ile val GIn Thr Leu Pro Tyr val Ser Asn
370 375 380

val Pro Leu Ser Leu Asp Ile Gln Asn val Asp Leu Thr Glu Arg Ala
385 390 395 400

Leu Arg Ala Tyr Pro Gly Arg Ser Leu Phe Asn Ser Ala Lys Vval Asp
405 410 415

Glu Glu Glu Leu Glu Met Lys Ile Asn Leu Leu Lys Lys Tyr Gly Gly
420 425 430

Thr Leu Ile val Leu Leu Met Gly Lys Asp val Pro Lys Ser Phe Glu
435 440 445

Glu Arg Lys Glu Tyr Phe Glu Lys Ala Leu Lys Ile Leu Glu Arg His
450 455 460

Asp Phe Ser Asp Arg val Ile Phe Asp Pro Gly val Leu Pro Leu Gly
465 470 475 480

Ala Glu Gly Lys Pro val Glu val Leu Lys Thr ITe Glu Phe Ile Ser
485 490 495

Ser Lys Gly Phe Asn Thr Thr val Gly Leu Ser Asn Leu Ser Phe Gly
500 505 510

Leu Pro Asp Arg Ser Tyr Tyr Asn Thr Ala Phe Leu val Leu Gly Ile
515 520 525

Ser Lys Gly Leu Ser Ser Ala Ile Met Asn Pro Leu Asp Glu Thr Leu
530 535 540

Met Lys Thr Leu Asn Ala Thr Leu val Ile Leu Glu Lys Lys Glu Leu
545 550 555 560
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Pro Arg Ala Glu val Lys Glu Glu Lys Leu val Glu Ile Ile Leu Ser
565 570 575

Gly Asn Arg Ser Glu Leu Glu Lys Leu val Glu Asp Phe Leu Lys Glu
580 585 590

Lys Asp Pro Leu Ser val ITle Glu Glu His Leu Arg Pro Ala Met Glu
595 600 605

Arg Ile Gly Glu Leu Tyr Asp Lys Gly Lys ITe Phe Leu Pro Gln Leu
610 615 620

ITe Leu Ala Ala Gln Thr val Lys Pro val Phe Asp Lys Leu Thr Ser
625 630 635 640

Met Leu Pro Ser Asp Ser Gln Gly Glu Thr Phe val Ile Ala Thr val
645 650 655

Lys Gly Asp val His Asp Ile Gly Lys Asn Ile val Ala Ser val Ile
660 665 670

Arg Ser Ser Gly Tyr Arg val val Asp Leu Gly Lys Asp val Asp Thr
675 680 685

Ser Glu ITe val Glu Ala val Glu Lys Glu Arg Pro val Ala Leu Gly
690 695 700

Leu Ser Ala Met Met Thr Thr Thr val Gly Arg Ile Lys Glu val val
705 710 715 720

Glu Lys Leu Lys Glu Lys Asn Leu Lys Ile Pro val Ile val Gly Gly
725 730 735

Ala Ser Leu Asn Glu Lys Leu Ala Lys Glu Leu Gly Ala Asp Tyr Tyr
740 745 750

Ala Lys Asn Ala Ser Glu Ala val Lys Ile Leu Lys Ser Leu Gly Arg
755 760 765

<210> 32

<211> 1068
<212> PRT

<213> Artificial

<220>
<223> consensus sequence

<220>

<221> misc_feature

<223> consensus sequence of metH (from Corynebacterium glutamicum,
Streptomyces coelicolor, Escherichia coli and Thermotoga
maritima)

<400> 32
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Ser

Glu

Tyr

Asn

Glu

65

Ala

Ala

Lys

Leu

Ala

145

Gln

Asp

Thr

Ala

Gly

Asp

Lys

ser

Arg

Leu

Leu

50

Ala

Leu

Ala

Arg

Gly

Glu

Asp

Glu

Thr

Leu

210

Pro

Ile

Gly

Thr

val

Asp

35

Thr

Gly

Ala

Arg

Phe

115

His

Gly

Leu

Leu

Gly

Asp

Asp

Pro

Ala

Pro

Leu

20

Leu

Arg

Ala

Asp

val

100

val

Ala

Leu

Leu

Gly

Thr

Pro

Glu

Leu

Glu
260

Ala

val

Asp

Pro

Asp

Tyr

85

Ala

Leu

Pro

val

Gln

165

Leu

Met

Leu

Met

Thr

245

Tyr

Ser

Leu

Asp

Asp

Ile

70

Asp

Arg

Gly

Phe

Glu

150

Leu

Asp

Leu

Gly

Ser

230

val

Pro

Lys

Asp

Phe

val

55

Ile

Ile

Glu

Ser

Asp

135

Gly

Lys

Leu

Ser

Ile

215

Glu

Met

Leu

val

Gly

Asp

40

val

Glu

Glu

val

Leu

120

Asp

Gly

Ala

Pro

Gly

Asp

His

Pro

Asp
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Ser

Ala

25

Leu

Arg

Thr

Asp

Ala

105

Gly

Leu

Ala

Ala

Ile

185

Ser

Met

Leu

Asn

Ala
265

Glu

10

Met

Glu

Ala

Asn

Arg

90

Asp

Pro

Arg

Asp

val

170

Ile

Glu

Ile

Arg

Ala

250

Asp

ST25.txt

Leu Arg Asp

Gly

Gly

Ile

Thr

75

Leu

Glu

Thr

Glu

Ala

155

Leu

Ile

Ile

Gly

Tyr

235

Gly

Asp

Thr

Cys

His

60

Phe

Glu

Phe

Thr

Ala

140

Ile

Ala

Ser

Gly

Leu

220

Leu

Leu

Leu
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Met

Asn

45

Arg

Gly

Ile

Gly

Tyr

Leu

val

val

Ala

205

Asn

Ser

Pro

Ala

Ala

Leu

30

Glu

Ala

Ala

Ala

Ala

110

Leu

Arg

Ile

Arg

Thr

190

Phe

Cys

Arg

val

Ala
270

Leu

15

Gln

Ile

Tyr

Thr

Phe

95

Arg

Pro

Glu

Glu

Ala

175

val

Leu

Ala

His

Leu

255

Ile

Ala

Ala

Leu

Phe

Ile

80

Ala

Gly

Ser

Ser

Thr

160

Leu

Glu

Thr

Thr

Ala

240

Gly

Asp



Ser

Thr

Ala

305

Gln

Lys

Asp

Asnh

Ala

385

Thr

Ile

Phe

Leu

Ile

465

Ile

Ser

Arg

Phe

Cys

Phe

Pro

290

Arg

Asp

Lys

Ile

val

370

Asn

Glu

val

Arg

Thr

450

Ala

Ile

Arg

Lys

Gly

Ile

val

275

Glu

Asp

Thr

Phe

Ala

355

Asp

Leu

val

Asn

Ile

435

Ile

Glu

val

Lys

His

515

Leu

Lys

Glu

His

Lys

Phe

Arg

Lys

Tyr

Leu

Asp

Ser

420

Ile

Asp

Arg

Asp

Asp

500

Pro

Ash

Ala

Tyr

Ile

Pro

val

325

Glu

Gln

val

Ala

val

405

val

Lys

Glu

Leu

Pro

485

Gly

Asp

Pro

Gly

Gly

Arg

Glu

310

Met

Ala

Gln

Gly

Thr

390

Ile

Asn

Leu

Gly

Ile

470

Leu

Ile

Ile

Ala

Leu

Leu

Ala

295

Ile

Ile

Met

val

Arg

Ala

Arg

val

Leu

Gln

455

Lys

Thr

Glu

Ash

Ala

535

Asp

Ser

280

val

Ala

Gly

Leu

Arg

Asp

Ser

Lys

Glu

Lys

Ala

Ile

Phe

Thr

Thr

520

Arg

Ser
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Ile

Arg

Ser

Glu

Asp

345

Asp

Gly

Thr

Gly

Asp

425

Lys

Arg

Leu

Pro

Ile

505

Thr

Leu

Ala

val

Lys

Leu

Arg

Gly

Gly

val

Leu

Leu

410

Gly

His

Thr

Thr

Ile

490

Glu

Leu

Leu

Gly Gly cCys

Ala

Tyr

315

Thr

Lys

Ala

Ala

Pro

395

Glu

Asp

Gly

Ala

Gly

Ala

Ala

Gly

Asn

val

300

Ser

Asn

Trp

His

Asp

380

Ile

Leu

Gly

Ala

Glu

460

Trp

Thr

Ile

Leu

Ser
540

Ile val Asn
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285

Gly

Pro

Ala

Glu

Met

365

Met

Met

Gly

Pro

Ala

445

Lys

Gly

Gly

Arg

Ser

525

val

Ala

Cys

Leu

val

Asn

Asp

350

Leu

Glu

Ile

Gly

Glu

430

Leu

Lys

Ile

Gln

Glu

510

Asnh

Phe

Ser

Gly

Ala

Pro

Gly

Cys

Asp

Lys

Asp

Arg

Ser

Ile

val

Asp

Glu

495

Ile

Ile

Leu

Lys

Thr

Pro

Leu

320

Ser

val

Leu

Leu

ser

400

Ser

Arg

val

Glu

Asp

Glu

Lys

Ser

Glu

Ile
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545 550 555 560

Leu Pro Met Arg Leu Asp Ala Glu GIn Arg Asp Ala Leu Asp Leu Ile
565 570 575

Tyr Asp Arg Arg Glu Gly Tyr Asp Pro Leu GIn Glu Leu Met Gln Leu
580 585 590

Phe Glu Gly Ala Ser Ala Asp Lys Ala Lys Ala Glu Glu Leu Arg Ala
595 600 605

Leu Pro Leu Glu Glu Arg Leu Arg Ile Ile Asp Gly Asp Lys Ash Gly
610 615 620

Leu Glu Gln Asp Leu Glu Glu Ala Leu Lys Glu Lys Ser Pro Ile Glu
625 630 635 640

ITe ITe Asn Glu Leu Leu Asp Gly Met Lys val val Gly Glu Leu Phe
645 650 655

Gly Ser Gly GIn Met Gln Leu Pro Gln val Leu Gln Ser Ala Glu val
660 665 670

Met Lys Thr Ala val Ala Tyr Leu Glu Pro Phe Met Glu Ala Ser Ala
675 680 685

Glu Ala Gly Lys Gly Thr Ile val Ile Ala Thr val Lys Gly Asp val
690 695 700

His Asp Ile Gly Lys Asn Ile val Asp Ile Ile Leu Ser Asn Ash Gly
705 710 715 720

Tyr Asp val val Asn Leu Gly Ile Lys val Pro Leu Ser Ala Ile Leu
725 730 735

Glu Ala Ala Glu Glu His Arg Ala Asp val Ile Gly Leu Ser Gly Leu
740 745 750

Leu val Lys Ser Thr val ITe Met Lys Glu val Leu Glu Glu Leu Asn
755 760 765

Asn Ala Ala Tyr Pro val Ile Leu Gly Gly Ala Ala Leu Thr Arg Ala
770 775 780

Tyr val Glu Asn Asp Leu Glu Ile Tyr Ser Gly Glu val Tyr Tyr Ala
785 790 795 800

Arg Asn Ala Ser Glu Gly Leu Arg Leu Met Asp Ala Leu Ile Ala Asp
805 810 815

Lys Arg Gly Asp Ser Pro Glu Ala Lys Lys Glu Arg Lys Arg Arg Ala
820 825 830
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Ala Thr Leu Glu Ala Pro Asp Arg Ser Asp val Ala Thr Asp Asn Pro
835 840 845

Pro Pro Phe Gly Thr Arg val val Lys Gly Ile Leu Glu Phe Leu Asn
850 855 860

Leu Asp Glu Ala Leu Phe Gly GIn Trp Gly Leu Lys Arg Glu Gly Pro
865 870 875 880

Ser Tyr Glu Asp Leu val Glu Ser Glu Gly Arg Pro Arg Leu Arg Leu
885 890 895

Asp Arg Leu Ser Asp Leu Leu Ala Leu val Tyr Gly Tyr Phe Pro Ala
900 905 910

val Ala Gly Asp Asp Ile Ile Ile Leu Asp Asp Asp Glu Arg Met Arg
915 920 925

Phe Ser Phe Pro Arg GIn Arg Gly Arg Leu Cys Leu Ala Asp Phe Ile
930 935 940

Arg Pro Lys Glu Gly Asp val Ile Gly Phe GIn Leu val Thr Met Gly
945 950 955 960

ITe Ala Asp Ala Leu Phe Ala Ala Asn Asp Tyr Arg Asp Tyr Leu Glu
965 970 975

val His Gly Leu Ala val GIn Leu Ala Glu Ala Leu Ala Glu Tyr Trp
980 985 990

His Ala Arg val Arg Ser Glu Leu Ala Asp Pro Asp Glu Asp Leu Phe
995 1000 1005

Leu Tyr Arg Gly Ala Arg Phe Ser Gly Tyr Gly Ala Cys Pro Asp
1010 1015 1020

Leu Glu Asp Arg Ala Lys Ile Glu Leu Leu Glu Pro Glu Arg Ile

Gly

Asp

1025

val
1040

Ala
1055

Leu Ser Glu Glu

Phe val ITle His

1030

Phe

1035

Gln Leu His Pro Glu

1045

His

1050

Pro Glu Ala Lys Tyr

1060

1065
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Phe Asn val



