SEQUENCE LISTING

Ruediger Flaig & MA Iren Lange-Flaig

Spektral verbesserte und stickstoffautotrophe Photosynthese

<110> Dr. Dr.
<120>
<130> EQO01A01/P-WO
<150> DE 10 2007 053 992.6
<151> 2007-11-13
<160> 60
<170> Python 2.5
<210> 1
<211> 221
<212> PRT
<213> Nostoc sp.
<220>
<223> Nitrogenase
<400> 1
Ala Tyr Thr Thr Pro Lys Thr
1 5
Gln Glu Thr Gln Val Leu Arg
20
Phe Leu Thr Ala Val Ser Glu
35
Leu Glu Ile Glu Arg Gly Arg
50 55
Ala Trp Ile His Gly Lys Lys
65 70
Ile Ile Ser Ile Thr Ser Phe
85
His Ile Leu Cys Asn Asn Gly
100
Ala Ile Leu Ala Ala Ser Pro
115
Gln Lys Asp Leu Trp His Phe
130 135
Asp Phe Phe Ile Gly Asn Ser
145 150
Ser Ile Pro Met Val Arg Ile
165
Leu His Arg Tyr Ser Thr Leu
180
Asn Trp Val Val Asn Thr Leu
195
Ile Thr Gly Lys Thr Asp Ile

Arg

Pro

Leu

40

Leu

Phe

Leu

Asp

Phe

120

Arg

Tyr

Gly

Gly

Leu

200

Ser

Glu

Phe

25

Thr

Val

Ala

Leu

Asp

105

Gly

Ser

Gly

Tyr

Tyr

185

Asp

Phe

Tyr

10

Gly

Gly

Asp

Ile

Glu

90

Thr

Lys

Leu

Lys

Pro

170

Gln

Glu

Asp

Ile

Val

Lys

Ala

Tyr

75

Met

Phe

Glu

Leu

Tyr

155

Leu

Gly

Met

Leu

Lys

Lys

Ala

Ile

60

Gly

Gly

Lys

Ala

Phe

140

Leu

Phe

Gly

Asp

Ile

Thr

Gly

Ile

45

Thr

Asp

Ala

Lys

Lys

125

Thr

Trp

Asp

Leu

Arg

205

Arg

Gln

Thr

30

Pro

Asp

Pro

Glu

Glu

110

Val

Glu

Arg

Arg

Asn

190

Ser

Trp

15

Asp

Glu

Ser

Asp

Pro

95

Met

Trp

Pro

Asp

His

175

Ile

Thr

Lys

Glu

Glu

Tyr

Leu

80

Val

Glu

Ile

Val

Thr

160

His

Leu

Asn



209 210 211 212 213 214 215 216

<210> 2
<211> 265
<212> PRT
<213> Cylindrotheca sp.
<220>
<223> Silaffin
<400> 2
Met Lys Leu Thr Ala Ile
1 5
Cys Ala Ala Gln Ser Ile
20
Glu Asp Ser Lys Ser Ala
35
Ala Ser Asp Ser Ser Val
50
Ser Gly Ser Ser Val Glu
65 70
Ser Val Asp Val Ser Gly
85
Glu Asp Ser Glu Glu Glu
100
Gly Ser Tyr Tyr Ser Tyr
115
Tyr Ser Thr Lys Lys Ser
130
Ser Gly Ser Tyr Ser Gly
145 150
Ile Leu Ser Ser Lys Lys
165
Lys Arg Arg Ile Leu Ser
180
Lys Gly Ser Lys Arg Arg
195
Ser Gly Ser Lys Gly Ser
210
Gly Ser Tyr Ser Gly Ser
225 230
Lys Lys Ser Gly Ser Tyr
245
Leu Ser Gly Gly Leu Arg
257 258 259 260 261 262

Phe

Ala

Gln

Glu

55

Ser

Ser

Glu

Gly

Ala

135

Ser

Ser

Asn

Lys

215

Lys

Ser

Gly
263

Pro

Asp

Leu

40

Ser

Val

Ser

Leu

Thr

120

Ser

Ser

Gly

Lys

Leu

200

Arg

Gly

Gly

Ser
264

217 218 219 220

Leu

Leu

25

Ile

Val

Asp

Leu

Arg

105

Lys

Arg

Thr

Ser

Lys

185

Ser

Arg

Ser

Ser

Met
265

Leu
10

Ala
Ser
Asp
Val
Glu
90

Ile
Lys
Arg
Lys
Tyr
170
Ser
Ser
Ile
Lys

Lys
250

Phe

Ala

Ala

Ala

Ser

75

Ser

Leu

Ser

Ile

Lys

155

Ser

Gly

Lys

Leu

Arg

235

Gly

Thr

Ala

Asp

Ala

60

Gly

Val

Ser

Gly

Leu

140

Ser

Gly

Ser

Lys

Ser

220

Arg

Ser

221

Ala

Asn

Ser

45

Ser

Ser

Asp

Ser

Ser

125

Ser

Gly

Ser

Tyr

Ser

205

Ser

Asn

Lys

Val

Leu

30

Ser

Ser

Ser

Asp

Lys

110

Tyr

Ser

Ser

Lys

Ser

190

Lys

Leu

Arg

Gly

15

Ser

Asp

Asp

Leu

Ser

95

Lys

Ser

Lys

Arg

Gly

175

Gly

Ser

Lys

Ser

Arg
255

Tyr

Thr

Asp

Val

Glu

80

Ser

Ser

Gly

Lys

Arg

160

Ser

Ser

Tyr

Ser

Ser

240

Ile



<210> 3

<211> 18

<212> PRT
<213> synthetische Sequenz
<220>
<223> Tensidomimetisches Peptid
<400> 3

Arg Glu Gln Asp Asn Pro Leu Leu Leu Leu Val Val Val Val Ala Ala

1

Ala Ala

17

18

<210> 4
<211> 174
<212> PRT

<213> Alcanivorax borkumensis

<220>

<223> Rubredoxin

<400> 4

Met Ala

1

Ala

Ile

Asp

Ala

65

Ser

Ala

Asp

Cys

Ala

145

Asp
161

Gly

Pro

Phe

50

Thr

Pro

Lys

Ser

Gly

130

Pro

Cys
162

<210> 5
<211> 404

Lys

His

Glu

35

Val

Pro

Gln

Ala

Thr

115

His

Gly

Gly
163

Tyr

Pro

20

Glu

Val

Glu

Lys

Lys

100

Gly

Ile

Thr

Ala
164

5

Gln

His

Trp

Ile

Val

Ser

85

Ala

Lys

Tyr

Leu

Thr
165

Glu

Ala

Glu

Arg

70

Thr

Lys

Glu

Asp

Phe

150

Lys
166

Pro

Gly

Cys

Ser

55

Thr

Ala
Thr
Glu
135

Glu

Glu
167

Asp

Phe

Pro

40

Gly

Ala

Ala

Lys

Thr

120

Ala

Asp

Asp
168

Cys

Pro

25

Asp

Ser

Thr

Ser

Pro

105

Phe

Leu

Ile

Tyr
169

10

Glu
10

Pro
Cys
Ala
Thr
Thr
90

Ala
Arg
Gly

Pro

Val
170

Tyx

Gly

Ala

Ser

Pro

75

Pro

Arg

Lys

Asp

Asp

155

Leu
171

Ile

Thr

Val

Pro

60

Pro

Ser

Ala

Trp

Glu

140

Asp

His
172

Tyr

Ser

Arg

Ala

Lys

Ala

Lys

Ile

125

Thr

Trp

Glu
173

Asp

Trp

30

Asp

Ser

Ala

Asn

Ser

110

Cys

Glu

Cys

Asp
174

15

Glu

15

Glu

Lys

Gly

Glu

Asn

95

Ser

Ile

Gly

Cys

Val

Thr

Ala

Ala

Ala

80

Lys

Lys

Thr

Phe

Pro
160



<212> PRT

<213> Alcanivorax borkumensis
<220>

<223> Alkan-1-Monooxygenase
<400> 5

Met Ser Glu Asn Ile Leu Thr Glu Pro Pro Arg Ser Asp Ala Asp Asn
1 5 10 15

Glu Gly Tyr Val Asp Arg Lys Arg His Leu Trp Ile Leu Ser Val Leu
20 25 30

Trp Pro Ala Thr Pro Ile Ile Gly Leu Tyr Leu Val Ser Gln Thr Gly
35 40 45

Trp Ser Ile Trp Tyr Gly Leu Val Leu Ile Leu Trp Tyr Gly Leu Val
50 55 60

Pro Leu Ile Asp Thr Met Leu Gly Glu Asp Tyr Ser Asn Pro Pro Glu
65 70 75 80

Ser Val Val Pro Lys Leu Glu Gln Asp Arg Tyr Tyr Lys Val Leu Thr
85 90 95

Tyr Leu Thr Val Pro Ile His Tyr Ala Ala Leu Ile 1Ile Ser Ala Trp
100 105 110

Trp Val Ser Thr Gln Pro Ile Gly Val Phe Glu Phe Leu Ala Leu Ala
115 120 125

Leu Ser Léu Gly Ile Val Asn Gly Leu Ala Leu Asn Thr Gly His Glu
130 135 140

Leu Gly His Lys Lys Glu Thr Phe Asp Arg Trp Met Ala Lys Leu Val
145 150 155 160

Leu Ala Val Val Gly Tyr Gly His Phe Phe Ile Glu His Asn Lys Gly
165 170 175

His His Arg Asp Val Ala Thr Pro Met Asp Pro Ala Thr Ser Arg Met
180 185 190

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

Lys Arg Ala Trp Gly Leu Glu Glu Gln Arg Leu Ser Arg Cys Gly Lys
210 215 220

Ser Val Trp Ser Leu Asp Asn Glu Val Leu Gln Pro Met Ile Leu Thr
225 230 235 240

Val Val Leu Tyr Ala Ala Leu Leu Ala Phe Phe Gly Pro Leu Met Leu
245 250 255

Ile Phe Leu Pro 1Ile Gln Met Ala Phe Gly Trp Trp Gln Leu Thr Ser
260 265 270

Ala Asn Tyr Ile Glu His Tyr Gly Leu Leu Arg Glu Lys Leu Pro Asn
275 280 285

Gly Arg Tyr Glu His Gln Lys Pro His His Ser Trp Asn Ser Asn His
290 295 300



Val Met Ser Asn Leu Ile Leu Phe
305 310
His Ala His Pro Thr Arg Ser Tyr
325
Leu Pro Thr Leu Pro Thr Gly Tyr
340
Phe Pro Ser Trp Phe Arg Ser Leu
355 360
Ala His Gly Asp 1Ile Asn Lys Ile
370 375
Phe Tyr Glu Gln Lys Phe Gly Val
385 390
Thr Val Ala Lys
401 402 403 404
<210> 6
<211> 223
<212> PRT
<213> synthetische Sequenz mPlum
<220>
<223>
<400> 6
Met Val Ser Lys Gly Glu Glu Val
1 5
Glu His Met Glu Gly Ser Val Asn
20
Glu Gly Glu Gly Arg Pro Tyr Glu
35 40
Val Thr Lys Gly Gly Pro Leu Pro
50 55
Gln Ile Ser Lys Ala Tyr Val Lys
65 70
Leu Lys Leu Ser Phe Pro Glu Gly
85
Phe Glu Asp Gly Gly Val Val Thr
100
Asp Gly Glu Phe 1Ile Tyr Lys Val
115 120
Ser Asp Gly Pro Val Met Gln Lys
130 135
Ser Glu Arg Met Tyr Pro Glu Asp
145 150
Met Arg Leu Arg Leu Lys Asp Gly

165

His

Gln

Pro

345

Met

Gln

Lys

Ile.

Gly

25

Gly

Phe

His

Phe

Val

105

Lys

Lys

Gly

Gly

Leu

Ser

330

Gly

Asp

Ile

Gly

Lys

10

His

Thr

Ala

Pro

Lys

90

Thr

Val

Thr

Ala

His
170

Gln

315

Leu

Met

Asp

Gln

Ser
395

Glu

Glu

Gln

Trp

Ala

75

Trp

Gln

Arg

Met

Leu

155

Tyr

Arg

Arg

Phe

Arg

Pro

380

Glu

Phe

Phe

Thr

Asp

60

Asp

Glu

Asp

Gly

Gly

140

Lys

Asp

His

Asp

Phe

Val

365

Gly

Ser

Met

Glu

Ala

45

Ile

Ile

Arg

Ser

Thr

125

Trp

Gly

Ala

Ser

Phe

Val

350

Met

Met

Pro

Arg

Ile

30

Arg

Leu

Pro

Val

Ser

110

Asn

Glu

Glu

Glu

Asp

Ser

335

Ala

Glu

Arg

Asp

Phe

15

Glu

Leu

Ser

Asp

Met

95

Leu

Phe

Ala

Met

Val
175

His

320

Asp

Phe

Trp

Glu

Thr
400

Lys

Gly

Lys

Pro

Tyr

80

Asn

Gln

Pro

Ser

Lys

160

Lys



Thr Thr Tyr Met Ala Lys Lys Pro Val
180 185
Thr Asp Ile Lys Leu Asp Ile Thr Ser
195 200
Val Glu Gln Tyr Glu Arg Ala Glu Gly
209 210 211 212 213 214 215 216 217
<210> 7
<211> 225
<212> PRT
<213> synthetische Sequenz mTangerine
<220>
<223>
<400> 7
Met Ala Ser Ser Glu Asp Val Ile Lys
1 5
Arg Met Glu Gly Ser Val Asn Gly His
20 25
Gly Glu Gly Arg Pro Tyr Glu Gly Thr
35 40
Thr Lys Gly Gly Pro Leu Pro Phe Ala
50 55
Phe Cys Tyr Gly Ser Lys Ala Tyr Val
65 70
Asp Tyr Leu Lys Leu Ser Phe Pro Glu
85
Met Asn Phe Glu Asp Gly Gly Val Val
100 105
Leu Gln Asp Gly Glu Phe Ile Tyr Lys
115 120
Phe Pro Ser Asp Gly Pro Val Met Gln
130 135
Ala Ser Ser Glu Arg Met Tyr Pro Glu
145 150
Ile Lys Met Arg Leu Lys Leu Lys Asp
165
Val Lys Thr Thr Tyr Met Ala Lys Lys
180 185
Tyr Lys Thr Asp Ile Lys Leu Asp Ile
195 200
Thr Ile Val Glu Leu Tyr Glu Arg Ala
210 215

Ala

Gln

His

Arg
218

Glu

10

Glu

Gln

Trp

Lys

Gly

Thr

Val

Lys

Asp

Gly

170

Pro

Thr

Glu

Leu

Asn

His
219

Phe

Phe

Thr

Asp

His

75

Phe

Val

Lys

Lys

Gly

155

Gly

Val

Ser

Gly

Pro

Glu

Ser
220

Met

Glu

Ala

Ile

60

Pro

Lys

Thr

Leu

Thr

140

Ala

His

Gln

His

Arg
220

Gly
Asp
205

Thr
221

Arg

Ile

Lys

45

Leu

Ala

Trp

Gln

Arg

125

Met

Leu

Tyr

Leu

Asn

205

His

Ala
190
Tyr

Gly
222

Phe

Glu

30

Leu

Ser

Asp

Glu

Asp

110

Gly

Gly

Lys

Asp

Pro

190

Glu

Ser

Tyr

Thr

Ala
223

Lys

15

Gly

Lys

Pro

Ile

Arg

95

Ser

Thr

Trp

Gly

Ala

175

Gly

Asp

Thr

Lys

Ile

Val

Glu

Val

Gln

Pro

80

Val

Ser

Asn

Glu

Glu

160

Glu

Ala

Tyr

Gly



225

<210> 8

<211> 87

<212> PRT

<213> Ralstonia metallidurans
<220>

<223> quecksilberbindendes Protein
<400> 8

Met Pro Pro Ser Pro Leu Ala Ala Val Val
1 5 10

Thr Gln Thr val Thr Leu Ser Val Pro Gly
20 25

Pro Ile Thr Val Lys Lys Ala Ile Ser Lys
35 40

Val Asp Val Thr Phe Glu Thr Arg Gln Ala

Ala Lys Thr Ser Val Gln Lys Leu Thr Lys
65 70

Tyr Pro Ser Ser Val Lys Gln
81 82 83 84 85 86 87

<210> 9

<211> 25

<212> PRT

<213> Saccharomyces cerevisiae

<220>

<223> Leaderpeptid der Cytochrom-c-Oxydase
<400> 9

Ala

Met

Val

Val

Ala
75

Pro

Thr

Glu

Val

60

Thr

Met Leu Ser Leu Arg Gln Ser Ile Arg Phe Phe Lys

1 5 10

Thr Leu Cys Ser Ser Arg Tyr Leu Leu
17 18 19 20 21 22 23 24 25

<210> 10

<211> 31

<212> PRT

<213> Chlamydomonas reinhardtii

<220>

<223> Leaderpeptid der Citratsynthase
<400> 10

Met Leu Ala Thr Ala Ala Ser Lys Leu Gly Leu Thr

1 5 10

Gln Ala Ile Ser Ala Val Gly Asn Ser Ile Arg Gln

17 18 19 20 21 22 23 24 25 26

27

28

Val
Cys
Gly
45

Thr

Ala

Trp

Ser

30

Val

Phe

Asp

Ala

15

Ala

Ser

Asp

Ala

Ala

Cys

Lys

Asp

Gly

Pro Ala Thr Arg

15

Gly Leu Gly Ile

15

Phe Ser Ser

29

30

31



<210> 11

<211> 32

<212> PRT

<213> Lemna gibba

<220>

<223> Leaderpeptid eines Lichtsammelproteins
<400> 11

Met Ala Ala Ser Met Ala Leu Ser Ser Pro Ser Leu
1 5 10

Val Lys Leu Ala Pro Ala Ala Ser Glu Val Phe Gly
20 25

<210> 12

<211> 35

<212> PRT

<213> Chlamydomonas reinhardtii

<220>

<223> Leaderpeptid eines sezernierten Proteins

<400> 12

Met Ala Pro Cys Lys Arg Arg Ala Ala Cys Gly Ala

1 5 10

Ser Ala Leu Val Val Cys Phe Ser Pro Ala Ala Glu

20 25

Arg Leu Asn

33 34 35

<210> 13

<211> 446

<212> PRT

<213> Corynebacterium glutamicum

<220>

<223> Glutaminsynthase

<400> 13

Met Asn Ser Glu Gln Glu Phe Val Leu Ser Ala Ile

1 5 10

Ile Lys Phe Val Arg Leu Trp Phe Thr Asp Ile Leu

20 25
Ser Val Val Val Ala Pro Ala Glu Leu Glu Ser Ala
35 40
Ile Gly Phe Asp Gly Ser Ala Ile Glu Gly Tyr Ala
50 55 60

Ala Asp Thr Ile Ala Arg Pro Asp Pro Ser Thr Phe

65 70 75

Leu Glu Ala Gly Ile Ser Lys Leu Gln Ala Ala Arg
85 90

Val Thr Met Pro Asp Gly Gln Pro Ser Phe Ser Asp

Val Gly Lys Ala
15

Glu Gly Arg Val
30

Leu Leu Leu Leu
15

Ala Ser Ala Arg
30

Glu Glu Arg

15

Asp

His Leu

30

Gly Lys

Leu Glu Glu

45

Gly

Arg Ile Ser Glu

Gln Val Pro

80

Leu

Leu Phe Cys

95

Asp

Pro Arg Gln Val



Leu

Ile

Gly

145

Thr

Glu

Gly

Asp

Gln

225

Gly

Ala

Gln

Thr

Ala

305

Arg

Val

Met

Glu

Ala

385

Gln

Phe

Glu

Arg
Ser
130
Leu
Phe
Glu
Gln
Asn
210
Gly
Ser
Phe
Phe
Asn
290
Pro
Val
Arg
Leu
Pro
370
Met
Met

Glu

Gln

Arg

115

Pro

Pro

Asn

Leu

Gln

195

Ile

Val

Ala

His

Ile

275

Gln

Thr

Pro

Leu

Gly

355

Ala

Gly

Glu

Phe

Ile

100

Gln

Glu

Pro

Glu

Gly

180

Glu

Met

Gly

Met

Asp

260

Ala

Trp

Ala

Thr

Pro

340

Ala

Glu

Tyr

Lys

Phe

420

Thr

Val

Ile

Val

Ala

165

Ile

Ile

Thr

Ala

His

245

Pro

Gly

Val

Ala

Tyr

325

Asp

Gly

Asp

Asn

Ser

405

Leu

Pro

Gln

Glu

Pro

150

Pro

Pro

Asp

Phe

Ser

230

Thr

Asp

Ile

Asn

Thr

310

Arg

Thr

Leu

Asp

Asp

390

Glu

Arg

Leu

Phe

135

Thr

Asn

Val

Leu

Arg

215

Phe

His

Asp

Leu

Ser

295

Trp

Leu

Ala

Lys

Ile

375

Leu

Leu

Asn

Glu

Ala

120

Tyr

Asp

Phe

Glu

Arg

200

Tyr

Met

Met

Ser

His

280

Tyr

Gly

Asn

Cys

Gly

360

Ser

Pro

Val

Lys

Leu

105

Ala

Leu

Asn

Arg

Phe

185

His

Ile

Pro

Ser

Tyr

265

His

Lys

Val

Lys

Asn

345

Ile

Asn

Ser

Ala

Trp

425

Arg

Asp

Val

Arg
170
Ser
Ala
Met
Lys
Leu
250
Met
Ala
Arg
Ser
Glu
330
Pro
Lys
Leu
Ser
Asp
410

Arg

Asn

Glu

Gln

Gly

155

Asn

His

Asp

Lys

Pro

235

Phe

Leu

Pro

Ile

Asn

315

Glu

Tyr

Glu

Ser

Leu

395

Ile

Glu

Asn

Gly

Ser

140

Tyr

Ala

His

Ala

Gln

220

Phe

Glu

Ser

Glu

Val

300

Arg

Ser

Leu

Gly

Phe

380

Asp

Leu

Trp

Leu

Leu

125

Leu

Phe

Met

Glu

Leu

205

Val

Gln

Gly

Lys

Phe

285

Tyr

Ser

Arg

Ala

Tyr

365

Arg

Gln

Gly

Arg

Asp

110

Thr

Arg

Asp

Val

Thr

190

Thr

Ala

Glu

Asp

Thr

270

Thr

Gly

Ala

Arg

Phe

350

Glu

Glu

Ala

Glu

Asp

430

Tyr

Cys

Thr

Gln

Ala

175

Ala

Met

Arg

His

Thr

255

Ala

Ala

Asn

Leu

Val

335

Ser

Leu

Arg

Leu

His

415

Tyr

Met

Asn

Ala

160

Leu

Pro

Ala

Asp

Ala

240

Asn

Lys

Val

Glu

Val

320

Glu

Val

Asp

Arg

Arg

400

Val

Gln



433 434 435 436

<210> 14

<211>
<212>
<213>

<220>

<223>

<400> 14

1021
PRT
Gallus gallus

ATPase

Met Gly Lys Gly

1

Glu

Leu

Leu

Arg

65

Pro

Gly

Tyr

Tyr

Ser

145

Asn

Ser

Gly

Cys

Arg

225

Ala

Ile

His

Lys

His

50

Ala

Pro

Phe

Gly

Leu

130

Tyr

Met

Ile

Gly

Lys

210

Ser

Phe

Ser

Gly

Lys

35

Arg

Ala

Thr

Ser

Ile

115

Gly

Tyr

Val

Asn

Asp

195

Val

Pro

Phe

Thr

Thr

20

Glu

Lys

Glu

Thr

Leu

100

Thr

Val

Gln

Pro

Ala

180

Arg

Asp

Asp

Ser

Gly
260

437 438 439 440

Ala

Lys

Ile

Tyr

Ile

Pro

85

Leu

Ser

Val

Glu

Gln

165

Glu

Ile

Asn

Phe

Thr

245

Asp

Gly

Lys

Ser

Gly

Leu

70

Glu

Leu

Val

Leu

Ala

150

Gln

Gly

Pro

Ser

Ser

230

Asn

Arg

Arg

Lys

Met

Thr

55

Ala

Trp

Trp

Met

Ala

135

Lys

Ala

Val

Ala

Ser

215

Asn

Cys

Thr

Asp

Lys

Asp

40

Asp

Arg

Val

Ile

Glu

120

Ala

Ser

Leu

Val

Asp

200

Leu

Glu

Val

Val

10

441 442 443 444

Lys

Ala

25

Asp

Leu

Asp

Lys

Gly

105

Gly

Val

Ser

Val

Val

185

Leu

Thr

Asn

Glu

Met
265

Tyr

10

Lys

His

Ser

Gly

Phe

90

Ser

Glu

Val

Lys

Val

170

Gly

Arg

Gly

Pro

Gly

250

Gly

Glu

Glu

Lys

Arg

Pro

75

Cys

Leu

Pro

Ile

Ile

155

Arg

Asp

Ile

Glu

Leu

235

Thr

Arg

Pro

Arg

Leu

Gly

Asn

Arg

Leu

Asn

Ile

140

Met

Asn

Leu

Ile

Ser

220

Glu

Ala

Ile

445

Thr

Asp

Ser

45

Leu

Thr

Gln

Cys

Ser

125

Thr

Glu

Gly

Val

Ser

205

Glu

Thr

Val

Ala

446

Ala

Met

30

Leu

Thr

Leu

Leu

Phe

110

Asp

Gly

Ser

Glu

Glu

190

Ala

Pro

Arg

Gly

Ser
270

Thr
15

Asp
Asp
Thr
Thr
Phe
95

Leu
Asn
Cys
Phe
Lys
175
Val
His
Gln
Asn
Ile

255

Leu

Ser

Glu

Glu

Ala

Pro

80

Gly

Ala

Leu

Phe

Lys

160

Met

Lys

Gly

Thr

Ile

240

Val

Ala



Ser

Phe

Phe

305

Phe

Thr

Asn

Ser

Thr

385

Thr

Leu

Ala

Ala

Val

465

Asn

Gly

Leu

Asp

Gly

545

Asp

Pro

Pro

Gly

Ile

290

Ile

Leu

Val

Cys

Thr

370

Val

Glu

Ala

Asn

Ser

450

Lys

Ser

Glu

Asp

Glu

530

Leu

Gln

Val

Arg

Leu

275

His

Leu

Ile

Thr

Leu

355

Ile

Ala

Asn

Leu

Gln

435

Glu

Glu

Thr

Ser

Arg

515

Glu

Gly

Phe

Glu

Ala
595

Glu

Leu

Ser

Gly

Val

340

Val

Cys

His

Gln

Ser

420

Glu

Ser

Met

Asn

Arg

500

Cys

Ile

Glu

Pro

Lys

580

Ala

Gly

Ile

Leu

Ile

325

Cys

Lys

Ser

Met

Ser

405

Arg

Asn

Ala

Arg

Lys

485

His

Asp

Lys

Arg

Glu

565

Leu

Val

Gly

Thr

Ile

310

Ile

Leu

Asn

Asp

Trp

390

Gly

Ile

Val

Leu

Glu

470

Tyr

Leu

Ser

Asp

Val

550

Gly

Cys

Pro

Lys

Gly

295

Leu

Val

Thr

Leu

Lys

375

Phe

Ala

Ala

Pro

Leu

455

Arg

Gln

Leu

Ile

Ala

535

Leu

Phe

Phe

Asp

Thr

280

Val

Glu

Ala

Leu

Glu

360

Thr

Asp

Ser

Gly

Ile

440

Lys

Tyr

Leu

Val

Leu

520

Phe

Gly

Gln

Val

Ala
600

11

Pro

Ala

Tyr

Asn

Thr

345

Ala

Gly

Asn

Phe

Leu

425

Leu

Cys

Pro

Ser

Met

505

Ile

Gln

Phe

Phe

Gly

585

Val

Ile

Val

Thr

Val

330

Ala

Val

Thr

Gln

Asp

410

Cys

Lys

Ile

Lys

Ile

490

Lys

His

Asn

Cys

Asp

570

Leu

Gly

Ala

Phe

Trp

315

Pro

Lys

Gly

Leu

Ile

395

Lys

Asn

Arg

Glu

Val

475

His

Gly

Gly

Ala

His

555

Thr

Met

Lys

Met

Leu

300

Leu

Glu

Arg

Thr

Thr

380

His

Ser

Arg

Ala

Leu

460

Val

Lys

Ala

Lys

Tyr

540

Leu

Asp

Ser

Cys

Glu

285

Gly

Glu

Gly

Met

Leu

365

Gln

Glu

Ser

Ala

Val

445

Cys

Glu

Asn

Pro

Val

525

Leu

Ala

Glu

Met

Arg
605

Ile

Val

Ala

Leu

Ala

350

Gly

Asn

Ala

Ala

Val

430

Ala

Cys

Ile

Ala

Glu

510

Gln

Glu

Leu

Val

Ile

590

Ser

Glu

Ser

Val

Leu

335

Arg

Ser

Arg

Asp

Thr

415

Phe

Gly

Gly

Pro

Asn

495

Arg

Pro

Leu

Pro

Asn

575

Asp

Ala

His

Phe

Ile

320

Ala

Lys

Thr

Met

Thr

400

Trp

Gln

Asp

Ser

Phe

480

Ala

Ile

Leu

Gly

Asp

560

Phe

Pro



Ile

Ile

625

Asp

Asp

Ser

Ala

Arg

705

Pro

Ser

Phe

Asn

Ile

785

Gly

Ala

Gln

Ser

Phe

865

Leu

Glu

Glu

Trp

Lys

610

Ala

Ile

Ala

Glu

Arg

630

Gln

Ala

Asp

Ala

Leu

770

Thr

Thr

Ile

Pro

Met

850

Thr

Val

Asp

Phe

Ala
930

Val

Lys

Ala

Lys

Gln

675

Thr

Gly

Leu

Val

Ser

755

Lys

Pro

Cys

Ser

Arg

835

Ala

Tyr

Gly

Ser

Thr

815

Asp

Ile

Gly

Ala

Ala

660

Leu

Ser

Ala

Lys

Ser

740

Ile

Lys

Phe

Thr

Leu

820

Asn

Tyr

Phe

Ile

Tyx

900

Cys

Leu

Met

Val

Arg

645

Cys

Asp

Pro

Ile

Lys

725

Lys

Val

Ser

Leu

Ile

805

Ala

Pro

Gly

Val

Arg

885

Gly

His

Ile

Val

Gly

630

Leu

Val

Asp

Gln

Val

710

Ala

Gln

Thr

Ile

Ile

790

Leu

Tyr

Lys

Gln

Ile

870

Leu

Gln

Thr

Ile

Thr

615

Ile

Asn

Val

Ile

Gln

695

Ala

Asp

Ala

Gly

Ala

775

Phe

Cys

Glu

Thr

Ile

855

Met

Gln

Gln

Ala

Cys
935

Gly

Ile

Ile

His

Leu

680

Lys

Val

Ile

Ala

Val

760

Tyr

Ile

Ile

Gln

Asp

840

Gly

Ala

Trp

Trp

Phe

920

Lys

Asp

Ser

Pro

Gly

665

Leu

Leu

Thr

Gly

Asp

745

Glu

Thr

Ile

Asp

Ala

825

Lys

Met

Glu

Asp

Thr

905

Phe

Thr

12

His

Asp

Val

650

Ser

His

Ile

Gly

Val

730

Met

Glu

Leu

Ala

Leu

810

Glu

Leu

Ile

Asn

Asp

890

Phe

Val

Arg

Pro

Gly

635

Ser

Asp

His

Ile

Asp

715

Ala

Ile

Gly

Thr

Asn

795

Gly

Ser

Val

Gln

Gly

875

Arg

Glu

Ser

Arg

Ile

620

Asn

Gln

Leu

Thx

Val

700

Gly

Met

Leu

Arg

Ser

780

Ile

Thr

Asp

Asn

Ala

860

Phe

Trp

Gln

Ile

Asn
940

Thrx

Glu

Val

Lys

Glu

685

Glu

Val

Gly

Leu

Leu

765

Asn

Pro

Asp

Ile

Glu

845

Leu

Leu

Ile

Arg

Val

925

Ser

Ala

Thr

Asn

Asp

670

Ile

Gly

Asn

Ile

Asp

750

Ile

Ile

Leu

Met

Met

830

Arg

Gly

Pro

Asn

Lys

910

Val

Val

Lys

Val

Pro

655

Met

Val

Cys

Asp

Ala

735

Asp

Phe

Pro

Pro

Val

815

Lys

Leu

Gly

Ser

Asp

895

Ile

Val

Phe

Ala

Glu

640

Arg

Thr

Phe

Gln

Ser

720

Gly

Asn

Asp

Glu

Leu

800

Pro

Arg

Ile

Phe

Gly

880

Val

Val

Gln

Gln



Gln
945

Gly Met

Ala Leu Ala

Arg Met Tyr

Leu
995

Ser Leu

Pro
'11

Asn
'10

Arg
009

<210>
<211>
<212>
<213>
<220>
<223>
<400>

15
2686
DNA

15

gcgcccaata
60
cgacaggttt
120
cactcattag
180
tgtgagcgga
240
atgcctgcag
300
ttttacaacg
360
atcccccttt
420
agttgcgcecag
480
gcggtatttce
540
taagccagcc
600
cggcatccgce
660
caccgtcatc
720
ttaatgtcat
780
gcggaacccc
840
aataaccctg
900
tcegtagtcege
960
aaacgctggt
1020
aactggatct
1080
tgatgagcac
1140

Lys Asn
Ala Phe
965
Pro Leu
980
Ile Phe
Gly Gly
'12 1013

cgcaaaccgc
cccgactgga
gcaccccagg
taacaatttc
gtcgactcta
tcgtgactgg
cgccagcectgg
cctgaatggce
acaccgcata
ccgacacccg
ttacagacaa
accgaaacgc
gataataatg
tatttgttta
ataaatgctt
ccttattccee
gaaagtaaaa
caacagcggt

ttttaaagtt

Lys Ile Leu

950

Leu Ser Tyr

Lys Pro Thr

Leu Tyr Asp

1000

Val Glu
'15 'le6

Trp
'14

synthetische Sequenz

Klonierungsvektor pUC19

ctctceeege
aagcgggceag
ctttacactt
acacaggaaa
gaggatcccc
gaaaaccctg
cgtaatagcg
gaatggcgcc
tggtgcactc
ccaacacccg
gctgtgaccg
gcgagacgaa
gtttcttaga
tttttctaaa
caataatatt
ttttttgcgg
gatgctgaag
aagatccttg

ctgctatgtg

13

Ile Phe

Gly

Leu Phe

955

Pro
970

Cys

Trp
985

Trp
Glu Ile

Glu
'18

Arg
1017

gcgttggecg
tgagcgcaac
tatgcttccg
cagctatgac
gggtaccgag
gcgttaccca
aagaggcccg
tgatgcggta
tcagtacaat
ctgacgcgcec
tctccgggag
agggcctcgt
cgtcaggtgg
tacattcaaa
gaaaaaggaa
cattttgcect
atcagttggg
agagttttcg

gcgcggtatt

Gly

Phe

Arg

Thr
'19

Met Asp

Cys Ala

Leu
1005

Lys

Tyr
'20

Tyr
1021

attcattaat
gcaattaatg
gctcgtatgt
catgattacg
ctcgaattca
acttaatcgc
caccgatcgce
ttttctectt
ctgctctgat
ctgacgggct
ctgcatgtgt
gatacgccta
cacttttcgg
tatgtatccg
gagtatgagt
tcctgttttt
tgcacgagtg
ccccgaagaa

atcccgtatt

Glu Glu Thr

960
Val Ala Leu
975

Phe
990

Pro Tyr

Ile Ile Arg

gcagctggca
tgagttagct
tgtgtggaat
ccaagcttgce
ctggcecgtceg
cttgcagcac
ccttcccaac
acgcatctgt
gccgcatagt
tgtctgctcce
cagaggtttt
tttttatagg
ggaaatgtgc
ctcatgagac
attcaacatt
gctcacccag
ggttacatcg

cgttttccaa

gacgccgggce



aagagcaact
1200
tcacagaaaa
1260
ccatgagtga
1320
taaccgcecttt
1380
agctgaatga
1440
caacgttgcg
1500
tagactggat
1560
gctggtttat
1620
cactggggcc
1680
caactatgga
1740
ggtaactgtc
1800
aatttaaaag
1860
gtgagttttc
1920
atcctttttt
1980
tggtttgttt
2040
gagcgcagat
2100
actctgtagc
2160
gtggcgataa
2220
agcggteggg
2280
ccgaactgag
2340
aggcggacag
2400
cagggggaaa
2460
gtcgattttt
2520
cctttttacg
2580
cccctgattce
2640
gccgaacgac

2686

<210>
<211>
<212>
<213>
<220>
<223>
<400>

16
257
PRT

16

Met Leu Ala Thr

cggtcgcecgce
gcatcttacg
taacactgcg
tttgcacaac
agccatacca
caaactatta
ggaggcggat
tgctgataaa
agatggtaag
tgaacgaaat
agaccaagtt
gatctaggtg
gttccactga
tctgcgegta
gccggatcaa
accaaatact
accgcctaca
gtcgtgtctt
ctgaacgggg
atacctacag
gtatccggta
cgcctggtat
gtgatgctcg
gttcctggcece
tgtggataac

cgagcgcagce

atacactatt
gatggcatga
gccaacttac
atgggggatc
aacgacgagc
actggcgaac
aaagttgcag
tctggagccg
ccctecegta
agacagatcg
tactcatata
aagatccttt
gcgtcagacc
atctgctgcet
gagctaccaa
gttcttctag
tacctcgctce
accgggttgg
ggttcgtgca
cgtgagctat
agcggcaggg
ctttatagtc
tcaggggggc
ttttgctgge
cgtattaccg

gagtcagtga

synthetische Sequenz

mitochondriale Nitrogenase

Ala Ala Ser Lys

14

ctcagaatga
cagtaagaga
ttctgacaac
atgtaactcg
gtgacaccac
tacttactct
gaccacttct
gtgagcgtgg
tcgtagttat
ctgagatagg
tactttagat
ttgataatct
ccgtagaaaa
tgcaaacaaa
ctctttttcce
tgtagccgta
tgctaatcct
actcaagacg
cacagcccag
gagaaagcgc
tcggaacagg
ctgtcgggtt
ggagcctatg
cttttgctca
cctttgagtg

gcgaggaagc

Leu Gly Leu Thr

cttggttgag
attatgcagt
gatcggagga
ccttgatcgt
gatgcctgta
agcttcccgg
gcgctcggece
gtctcgecggt
ctacacgacg
tgcctcactg
tgatttaaaa
catgaccaaa
gatcaaagga
aaaaccaccg
gaaggtaact
gttaggccac
gttaccagtg
atagttaccg
cttggagcga
cacgcttccc
agagcgcacg
tcgccacctce
gaaaaacgcc
catgttcttt
agctgatacc

ggaaga

Gly

tactcaccag
gctgccataa
ccgaaggagc
tgggaaccgg
gcaatggcaa
caacaattaa
cttccggcetg
atcattgcag
gggagtcagg
attaagcatt
cttcattttt
atcccttaac
tcttcttgag
ctaccagcgg
ggcttcagca
cacttcaaga
gctgctgcca
gataaggcgce
acgacctaca
gaagggagaé
agggagcttc
tgacttgagc
agcaacgcgg
cctgcgttat

gctcgccgea

Leu Gly Ile



Gln

Gly

Thr

Gly

65

Ile

Thr

Asp

Ala

Lys

145

Lys

Thr

Trp

Asp

Leu

225

Arg

Arg
257

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

Ala

Ser

Gln

50

Thr

Pro

Asp

Pro

Glu

130

Glu

Val

Glu

Arg

Arg

210

Asn

Ser

<220>

<223>
<400>

17

804
DNA
synthetische Sequenz

Ile

Gly

Trp

Asp

Glu

Ser

Asp

115

Pro

Met

Trp

Pro

Asp

195

His

Ile

Thr

Ser

20

Gly

Lys

Glu

Glu

Tyr

100

Leu

Val

Glu

Ile

Val

180

Thr

His

Leu

Asn

Ala

Ala

Gln

Phe

Leu

85

Ala

Ile

His

Ala

Gln

165

Asp

Ser

Leu

Asn

Ile
245

Val

Tyr

Glu

Leu

70

Glu

Trp

Ile

Ile

Ile

150

Lys

Phe

Ile

His

Trp

230

Thr

Gly

Thr

Thr

55

Thr

Ile

Ile

Ser

Leu

135

Leu

Asp

Phe

Pro

Arg

215

Val

Gly

Asn

Thr

40

Gln

Ala

Glu

His

Ile

120

Cys

Ala

Leu

Ile

Met

200

Tyr

Val

Lys

mitochondriale Nitrogenase
17

Ser

25

Pro

Val

Val

Arg

Gly

105

Thr

Asn

Ala

Trp

Gly

185

Val

Ser

Asn

Thr

15

10

Ile

Lys

Leu

Ser

Gly

90

Lys

Ser

Asn

Ser

His

170

Asn

Arg

Thr

Thr

Asp
250

Arg

Thr

Arg

Glu

75

Arg

Lys

Phe

Gly

Pro

155

Phe

Ser

Ile

Leu

Leu

235

Ile

Gln

Arg

Pro

60

Leu

Leu

Phe

Leu

Asp

140

Phe

Arg

Tyr

Gly

Gly

220

Leu

Ser

Phe

Glu

45

Phe

Thr

Val

Ala

Leu

125

Asp

Gly

Ser

Gly

Tyr

205

Tyr

Asp

Phe

Ser

30

Tyr

Gly

Gly

Asp

Ile

110

Glu

Thr

Lys

Leu

Lys

190

Pro

Gln

Glu

Asp

15

Ser

Ile

Val

Lys

Ala

95

Tyr

Met

Phe

Glu

Leu

175

Tyr

Leu

Gly

Met

Leu
255

Gly

Lys

Lys

Ala

80

Ile

Gly

Gly

Lys

Ala

160

Phe

Leu

Phe

Gly

Asp

240

Ile

gggggaattc aacaatggca ctggccaccg ccgccagcaa gctgggectg accggectgg

60



gcatccaggc
120
gcggcgcecta
180
cccaggtgct
240
agctgaccgg
300
ccatcaccga
360
acctgatcat
420
tgtgcaacaa
480
ccttcggcaa
540
tgttcaccga
600
acaccagcat
660
ggtacagcac
720
tgctggacga
780
tgatcaggta
804

<210>
<211>
<212>
<213>
<220>
<223>
<400>

18
491
PRT

18

Met Ala Ala
1

Val Lys Leu

Ser Gly Gly

Glu Phe

50

Met

Glu
65

Phe Glu

Gln Thr Ala

Trp Asp Ile

Ile
115

Ala Asp

Glu
130

Trp Arg

catcagcgcec
caccaccccec
gaggccctte
caaggccatc
cagctacgcc
cagcatcacc
cggcgacgac
ggaggccaag
gcccgtggac
ccccatggtg
cctgggctac

gatggacagg

gtgatctaga

Ser Met
5
Ala Pro
20
Pro Gly
Arg Phe
Ile Glu
Arg Leu
85
Leu Ser
100
Pro Asp
Val Met

gtgggcaaca
aagaccaggg
ggcgtgaagg
cccgaggage
tggatccacg
agcttcctgce
accttcaaga
gtgtggatcc
ttcttcatceg
aggatcggct
cagggcggcece
agcaccaaca

CcCccCcC

synthetische Sequenz

Ala Leu Ser

Ala Ala Ser

Val
40

Gly Met

Glu
55

Lys His

Gly Glu

70

Gly

Lys Val Thr

Pro Gln Ile

Tyr Leu Lys

120

Phe
135

Asn Glu

16

gcatcaggca
agtacatcaa
gcaccgacga
tggagatcga
gcaagaagtt
tggagatggg
aggagatgga
agaaggacct
gcaacagcta
acccccectgtt
tgaacatcct

tcaccggcaa

gttcagcagc
gacccagtgg
gttcctgacc
gaggggcagg
cgccatctac
cgccgagccce
ggccatcctg
gtggcacttc
cggcaagtac
cgacaggcac
gaactgggtg

gaccgacatc

chloroplastisches Doppelfluoreszenzprotein

Ser Pro Ser Leu Val
10
Glu Val Phe Gly Glu
25
Ser Lys Gly Glu Glu
45
Met Glu Gly Ser Val
60
Glu Gly Arg Pro Tyr
75
Lys Gly Gly Pro Leu
90
Ser Lys Ala Tyr Val
105
Leu Ser Phe Pro Glu
125
Asp Gly Gly vVal Val
140

ggcggcagceg
aagcaggaga
gccgtgageg
ctggtggacg
ggcgaccccg
gtgcacatcc
gccgecagcec
aggagcctgce
ctgtggaggg
cacctgcaca
gtgaacaccc

agcttcgacc

Gly Lys Ala

15

Gly Arg Val

Val Ile Lys

Asn Gly His

Glu Thr

80

Gly

Phe
95

Pro Ala

Lys His Pro

110

Gly Phe Lys

Thr Val Thr



Gln

145

Arg

Met

Leu

Tyr

Leu

225

Asn

His

Val

Asn

Glu

305

Pro

Ala

Phe

Gly

Ile

385

Val

Tyr

Leu

Ala

Leu
465

Asp

Gly

Gly

Lys

Asp

210

Pro

Glu

Ser

Ile

Gly

290

Gly

Phe

Tyr

Pro

Val

370

Tyr

Met

Pro

Lys

Lys

450

Asp

Ser

Thr

Trp

Gly

195

Ala

Gly

Asp

Thr

Lys

275

His

Thr

Ala

Val

Glu

355

Val

Lys

Gln

Glu

Asp

435

Lys

Ile

Ser

Asn

Glu

180

Glu

Glu

Ala

Tyr

Gly

260

Glu

Glu

Gln

Trp

Lys

340

Gly

Thr

Val

Lys

Asp

420

Gly

Pro

Thr

Leu

Phe

165

Ala

Met

Val

Tyr

Thr

245

Ala

Phe

Phe

Thr

Asp

325

His

Phe

Val

Lys

Lys

405

Gly

Gly

Val

Ser

Gln

150

Pro

Ser

Lys

Lys

Lys

230

Ile

Gly

Met

Glu

Ala

310

Ile

Pro

Lys

Thr

Leu

390

Thr

Ala

His

Gln

His
470

Asp

Ser

Ser

Met

Thr

215

Thr

Val

Gly

Arg

Ile

295

Lys

Leu

Ala

Trp

Gln

375

Arg

Met

Leu

Tyr

Leu

455

Asn

Gly

Asp

Glu

Arg

200

Thr

Asp

Glu

Pro

Phe

280

Glu

Leu

Ser

Asp

Glu

360

Asp

Gly

Gly

Lys

Asp

440

Pro

Glu

Glu

Gly

Arg

185

Leu

Tyr

Ile

Gln

Gly

265

Lys

Gly

Lys

Pro

Ile

345

Arg

Ser

Thr

Trp

Gly

425

Ala

Gly

Asp

17

Phe

Pro

170

Met

Arg

Met

Lys

Tyr

250

Gly

Val

Glu

Val

Gln

330

Pro

Val

Ser

Asn

Glu

410

Glu

Glu

Ala

Tyr

Ile

155

Val

Tyr

Leu

Ala

Leu

235

Glu

Met

Arg

Gly

Thr

315

Phe

Asp

Met

Leu

Phe

395

Ala

Ile

Val

Tyr

Thr
475

Tyr

Met

Pro

Lys

Lys

220

Asp

Arg

Ala

Met

Glu

300

Lys

Cys

Tyr

Asn

Gln

380

Pro

Ser

Lys

Lys

Lys

460

Ile

Lys

Gln

Glu

Asp

205

Lys

Ile

Ala

Ser

Glu

285

Gly

Gly

Tyr

Leu

Phe

365

Asp

Ser

Ser

Met

Thr

445

Thr

Val

Val

Lys

Asp

190

Gly

Pro

Thr

Glu

Ser

270

Gly

Arg

Gly

Gly

Lys

350

Glu

Gly

Asp

Glu

Arg

430

Thr

Asp

Glu

Lys

Lys

175

Gly

Gly

Val

Ser

Gly

255

Glu

Ser

Pro

Pro

Ser

335

Leu

Asp

Glu

Gly

Arg

415

Leu

Tyr

Ile

Leu

Val

160

Thr

Ala

His

Gln

His

240

Arg

Asp

Val

Tyx

Leu

320

Lys

Ser

Gly

Phe

Pro

400

Met

Lys

Met

Lys

Tyr
480



Glu Arg Ala Glu
481 482 483 484

<210>
<211>
<212>
<213>
<220>
<223>
<400>

19
1504
DNA

19

ggggggaatt
60

tgaagctggce
120
gcggcatggt
180
tggagggcag
240
acgagggcac
300
gggacatcct
360
ccgactacct
420
aggacggcgg
480
acaaggtgaa
540
ccatgggctg
600
agatgaagat
660
cctacatggc
720
acatcaccag
780
ggcacagcac
840
agttcatgag
900
agggcgaggg
960
agggcggecc
1020
aggcctacgt
1080
gcttcaagtg
1140
acagcagcct
1200
ccagcgacgg
1260
tgtaccccga
1320
gcggccacta
1380
ccggcgcecta
1440
tcgtggagcect
1500

catggccgcece
cccegecgece
gagcaagggce
cgtgaacggc
ccagaccgcce
gagcccccag
gaagctgagc
cgtggtgacc
ggtgaggggc
ggaggccage
gaggctgagg
caagaagccce
ccacaacgag
cggcgccggce
gttcaaggtg
¢gagggcagg
cctgcectte
gaagcacccce
ggagagggtg
gcaggacggce
cccecgtgatg
ggacggcegee
cgacgccgag
caagaccgac

gtacgagagg

Gly Arg His Ser
485 486 487 488

synthetische Sequen:z

agcatggccc
agcgaggtgt
gaggaggtga
cacgagttcg
aggctgaagg
atccccagca
ttcceccgagg
gtgacccagg
accaacttcc
agcgagagga
ctgaaggacg
gtgcagctgc
gactacacca
ggceceeggeg
aggatggagg
ccctacgagg
gcctgggaca
gccgacatcce
atgaacttcg
gagttcatct
cagaagaaga
ctgaagggcg
gtgaagacca
atcaagctgg

gccgagggca

18

Thr Gly Ala
489 490 491

tgagcagccc
tcggcgaggg
tcaaggagtt
agatcgaggg
tgaccaaggg
aggcctacgt
gcttcaagtg
acagcagcct
ccagcgacgg
tgtaccccga
gcggccacta
ccggcgcecta
tcgtggagcea
gcatggccag
gcagcgtgaa
gcacccagac
tcctgagceccece
ccgactacct
aggacggcgg
acaaggtgaa
ccatgggctg
agatcaagat
cctacatggce
acatcaccag

ggcacagcac

chloroplastisches Doppelfluoreszenzprotein

cagcctggtg
cagggtgagc
catgaggttc
¢gagggcgag
cggccccctg
gaagcacccc
ggagagggtg
gcaggacggce
cccegtgatg
ggacggcgec
cgacgccgag
caagaccgac
gtacgagagg
cagcgaggac
cggccacgag
cgccaagctg
ccagttctgc
gaagctgagc
cgtggtgacc
gctgaggggce
ggaggccagc
gaggctgaag
caagaagccce
ccacaacgag

cggcgcectag

ggcaaggccg
ggcggccccg

aaggagcaca
ggcaggccct
cccttegect
gccgacatcc
atgaacttcg
gagttcatct
cagaagaaga
ctgaagggcg
gtgaagacca
atcaagctgg
gccgagggca
gtgatcaagg
ttcgagatcg
aaggtgacca
tacggcagca
ttccecegagg
gtgacccagg
accaacttcc
agcgagagga
ctgaaggacg
gtgcagctgc
gactacacca

tgatctagac



ccee
1504

<210
<211
<212
<213
<220
<223
<400

Met

1

Gln

Gly

Glu

Gly

65

Leu

Arg

Gln

Leu

Pro

145

Leu

Leu

Phe

Met

Glu

225

Leu

Val

19

> 20

> 482

> PRT

> synthetische Sequenz

>

> mitochondriale Glutaminsynthase
> 20

Leu Ala Thr Ala Ala Ser Lys Leu
Ala Ile Ser Ala val Gly Asn Ser
20 25

Ser Gly Gly Met Asn Ser Glu Gln
35 40

Glu Arg Asp Ile Lys Phe Val Arg
50 55

His Leu Lys Ser Val val val Ala
70

Glu Glu Gly 1Ile Gly Phe Asp Gly
85

Ile Ser Glu Ala Asp Thr Ile Ala
100 105

Val Leu Pro Leu Glu Ala Gly Ile
115 120

Phe Cys Asp Val Thr Met Pro Asp
130 135

Arg Gln Val Leu Arg Arg Gln Val
150

Thr Cys Met 1Ile Ser Pro Glu Ile
165

Arg Thr Asn Gly Leu Pro Pro Val
180 185

Asp Gln Ala Thr Phe Asn Glu Ala
195 200

Val Ala Leu Glu Glu Leu Gly Ile
210 215

Thr Ala Pro Gly Gln Gln Glu Ile
230

Thr Met Ala Asp Asn Ile Met Thr
245

BAla Arg Asp Gln Gly Val Gly Ala
260 265

Gly

10

Ile

Glu

Leu

Pro

Ser

90

Arg

Ser

Gly

Gln

Glu

170

Pro

Pro

Pro

Asp

Phe

250

Ser

Leu

Arg

Phe

Trp

Ala

75

Ala

Pro

Lys

Gln

Leu

155

Phe

Thr

Asn

Val

Leu

235

Arg

Phe

Thr

Gln

Val

Phe

60

Glu

Ile

Asp

Leu

Pro

140

Ala

Tyr

Asp

Phe

Glu

220

Arg

Tyxr

Met

Gly

Phe

Leu

45

Thr

Leu

Glu

Pro

Gln

125

Ser

Ala

Leu

Asn

Arg

205

Phe

His

Ile

Pro

Leu

Ser

30

Ser

Asp

Glu

Gly

Ser

110

Ala

Phe

Asp

Val

Gly

190

Arg

Ser

Ala

Met

Lys
270

Gly

15

Ser

Ala

Ile

Ser

Tyr

95

Thr

Ala

Ser

Glu

Gln

175

Gly

Asn

His

Asp

Lys

255

Pro

Ile

Gly

Ile

Leu

Ala

80

Ala

Phe

Arg

Asp

Gly

160

Ser

Tyr

Ala

His

Ala

240

Gln

Phe



20

Gln Glu His Ala Gly Ser Ala Met His Thr His Met Ser
275 280 285
Gly Asp Thr Asn Ala Phe His Asp Pro Asp Asp Ser Tyr
290 295 300
Lys Thr Ala Lys Gln Phe Ile Ala Gly Ile Leu His His
305 310 315
Phe Thr Ala Val Thr Asn Gln Trp Val Asn Ser Tyr Lys
325 330
Tyr Gly Asn Glu Ala Pro Thr Ala Ala Thr Trp Gly Val
340 345
Ser Ala Leu Val Arg Val Pro Thr Tyr Arg Leu Asn Lys
355 360 365
Arg Arg Val Glu Val Arg Leu Pro Asp Thr Ala Cys Asn
370 375 380
Ala Phe Ser Val Met Leu Gly Ala Gly Leu Lys Gly Ile
385 390 395
Tyr Glu Leu Asp Glu Pro Ala Glu Asp Asp Ile Ser Asn
405 410
Arg Glu Arg Arg Ala Met Gly Tyr Asn Asp Leu Pro Ser
420 425
Gln Ala Leu Arg Gln Met Glu Lys Ser Glu Leu Val Ala
435 440 445
Gly Glu His Val Phe Glu Phe Phe Leu Arg Asn Lys Trp
450 455 460
Arg Asp Tyr Gln Glu Gln Ile Thr Pro Trp Glu Leu Arg
465 470 475
Asp Tyr
481 482
<210> 21
<211> 1479
<212> DNA
<213> synthetische Sequenz
<220>
<223> mitochondriale Glutaminsynthase
<400> 21
gggggaattc aacaatggcc ctggccaccg ccgccagcaa gctgggectg
60
gcatccaggc catcagcgcc gtgggcaaca gcatcaggca gttcagcagce
120
gcggcatgaa cagcgagcag gagttcgtgce tgagcgccat cgaggagagg
180
tcgtgaggct gtggttcacc gacatcctgg gccacctgaa gagcgtggtg
240
ccgagctgga gagcgccctg gaggagggca tcggcttcga cggcagcgcce

300

Leu Phe Glu

Met Leu Ser

Glu
320

Ala Pro

Ile
335

Arg Val

Ser Asn

350

Arg

Glu Glu Ser

Pro Tyr Leu

Lys Glu Gly

400
Ser Phe
415

Leu

Ser Leu

430

Asp

Asp Ile Leu

Arg Glu Trp

Leu
480

Asn Asn

accggcctgg
ggcggcagceg
gacatcaagt
gtggcccecg

atcgagggct



acgccaggat
360
tgccectgga
420
tgcccgacgg
480
tggccgecga
540
agagcctgag
600
aggccacctt
660
tgggcatccc
720
tgaggcacgc
780
agcaggtggc
840
acgccggcag
900
acgaccccga
960
tgcaccacgc
1020
tcgtgtacgg
1080
tggtgagggt
1140
tgcccgacac
1200
agggcatcaa
1260
gcttcaggga
1320
tgaggcagat
1380
tcttcctgag
1440
agctgaggaa
1479

<210>
<211>
<212>
<213>
<220>
<223>
<400>

22
3091
DNA

22

gggggaattc
60
gcgagcacgg
120
agatcagcat
180
acctgagcag
240
acaccctgac
300
gcggcttcag
360

cagcgaggcc
ggccggcatc
ccagcccagce
cgagggcctg
gaccaacggc
caacgaggcc
cgtggagttc
cgacgccctg
cagggaccag
cgccatgcac
cgacagctac
ccecgagtte
caacgaggcc
gcccacctac
cgcctgcaac
ggagggctac
gaggagggcc
ggagaagagce
gaacaagtgg

caacctggac

aacaatgggc
caccaagaag
ggacgaccac
gggcctgacc
ccceceececce

cctgctgcetg

gacaccatcg
agcaagctgc
ttcagcgacc
acctgcatga
ctgccceccg
cccaacttca
agccaccacg
accatggccg
ggcgtgggceg
acccacatga
atgctgagca
accgccgtga
cccaccgcecg
aggctgaaca
ccctacctgg
gagctggacg
atgggctaca
gagctggtgg
agggagtgga

tactagtgat

Synthetische Sequenz

ATPase aus Gallus gallus

aagggcgccg
aagaaggcca
aagctgagcc
accgccaggg
accaccccceg

tggatcggca

21

ccaggcccga
aggccgccag
ccaggcaggt
tcagccccga
tgcccaccga
ggaggaacgc
agaccgcccce
acaacatcat
ccagcttcat
gcctgttcga
agaccgccaa
ccaaccagtg
ccacctgggg
aggaggagag
ccttcagegt
agcccgcecga
acgacctgcc
ccgacatcct
gggactacca

ctagacccc

gcagggacaa
aggagaggga
tggacgagct
ccgcecgagat
agtgggtgaa

gcctgetgtg

ccccagcacce
gctgttctge
gctgaggagg
gatcgagttc
caacggcgge
catggtggcc
cggccagcag
gaccttcagg
gcccaagccce
gggcgacacc
gcagttcatc
ggtgaacagc
cgtgagcaac
caggagggtg
gatgctgggc
ggacgacatc
cagcagcctg
gggcgagcac

ggagcagatc

gtacgagccc
catggacgag
gcacaggaag
cctggccagg
gttctgcagg

cttcctggece

ttccaggtgc
gacgtgacca
caggtgcagc
tacctggtgce
tacttcgacc
ctggaggagc
gagatcgacc
tacatcatga
ttccaggage
aacgccttcce
gccggcatcee
tacaagagga
aggagcgccce
gaggtgaggc
gccggcectga
agcaacctga
gaccaggccce
gtgttcgagt

accccctggg

accgccacca
ctgaagaagg
tacggcaccg
gacggcccca
cagctgttcg

tacggcatca



ccagcgtgat
420
ccgtggtgat
480
tggagagctt
540
tgagcatcaa
600
ggatccccgce
660
tgaccggcga
720
agaccaggaa
780
tgatcagcac
840
agggcggcaa
900
tggccgtgtt
960
tggaggccgt
1020
ccaccgtgac
1080
tgaagaacct
1140
ccggcaccct
1200
acgaggccga
1260
ggctggccect
1320
agaacgtgcc
1380
agtgcatcga
1440
tggagatccc
1500
ccggcgagag
1560
gcgacagcat
1620
tccagaacgc
1680
tggcecctgcec
1740
tceceecgtgga
1800
ccgtgececcga
1860
gcgaccaccce
1920
acgagaccgt
1980
gggacgccaa
2040
tggacgacat
2100
agctgatcat
2160
gcgtgaacga
2220

ggagggcgag
catcaccggc
caagaacatg
cgccgagggce
cgacctgagg
gagcgagccce
catcgccttce
cggcgacagg
gacccccatc
cctgggcegtg
gatcttecctg
cgtgtgcctg
ggaggccgtg
gacccagaac
caccaccgag
gagcaggatc
catcctgaag
gctgtgctgce
cttcaacagc
caggcacctg
cctgatccac
ctacctggag
cgacgaccag
gaagctgtgc
cgcegtggge
catcaccgcece
ggaggacatc
ggcctgcgtg
cctgctgcac
cgtggagggc

cagcccegece

cccaacagcg
tgcttcagcet
gtgccccagce
gtggtggtgg
atcatcagcg
cagaccagga
ttcagcacca
accgtgatgg
gccatggaga
agcttcttca
atcggcatca
accctgaccg
ggcaccctgg
aggatgaccg
aaccagagcg
gccggectgt
agggccgtgg
ggcagcgtga
accaacaagt
ctggtgatga
ggcaaggtgc
ctgggcggee
ttcccecgagg
ttcgtgggcece
aagtgcagga
aaggccatcg
gccgccagge
gtgcacggca
cacaccgaga
tgccagaggc

ctgaagaagg

22

acaacctgta
actaccagga
aggccctggt
gcgacctggt
cccacggcetg
gcccegactt
actgcgtgga
gcaggatcgc
tcgagcactt
tcctgagect
tcgtggccaa
ccaagaggat
gcagcaccag
tggcccacat
gcgccagcett
gcaacagggc
ccggcgacge
aggagatgag
accagctgag
agggcgcccce
agcccctgga
tgggcgagag
gcttccagtt
tgatgagcat
gcgeccggceat
ccaagggcgt
tgaacatccc
gcgacctgaa
tcgtgttcge
agggcgccat

ccgacatcgg

cctgggcgtg
ggccaagagc
ggtgaggaac
ggaggtgaag
caaggtggac
cagcaacgag
gggcaccgcc
cagcctggcece
catccacctg
gatcctggag
cgtgececcgag
ggccaggaag
caccatctgc
gtggttcgac
cgacaagagc
cgtgttccag
cagcgagagc
ggagaggtac
catccacaag
cgagaggatc
cgaggagatc
ggtgctgggce
cgacaccgac
gatcgacccc
caaggtgatc
gggcatcatc
cgtgagccag
ggacatgacc
caggaccagc
cgtggccegtg

cgtggccatg

gtgctggcceg
agcaagatca
ggcgagaaga
ggcggcgaca
aacagcagcc
aaccccctgg
gtgggcatcg
agcggcctgg
atcaccggcg
tacacctggc
ggcctgectgg
aactgcctgg
agcgacaaga
aaccagatcc
agcgccacct
gccaaccagg
gceccetgetga
cccaaggtgg
aacgccaacg
ctggacaggt
aaggacgcct
ttctgccacc
gaggtgaact
cccagggccg
atggtgaccg
agcgacggca
gtgaacccca
agcgagcagce
ccccagcaga
accggcgacg

ggcatcgccg



gcagcgacgt
2280
tcgtgaccgg
2340
acaccctgac
2400
tcececcectgcece
2460
ccgccatcag
2520
accccaagac
2580
gcatgatcca
2640
tcctgceccag
2700
tggaggacag
2760
gccacaccgce
2820
agaccaggag
2880
tgttcgagga
2940
tgaggatgta
3000
tcttcctgta
3060
agagggagac
3091

<210>
<211>
<212>
<213>
<220>
<223>
<400>

23
826
DNA

23

ggggggaatt
60

actgcgccgce
120
agagcgccca
180
gcgtggacgc
240
gcagcagcct
300
gcgaggacag
360
acagctacgg
420
gcaggaggat
480
gcggcagcag
540
gcaagaggag
600
agaggaggaa
660

gagcaagcag
cgtggaggag
cagcaacatc
cctgggcacc
cctggcctac
cgacaagctg
ggccctggge
cggcctggtg
ctacggccag
cttcttcgtg
gaacagcgtg
gaccgccctg
cccectgaag
cgacgagatc

ctactactag

catgatgaag
ccagagcatc
gctgatcagce
cgccagcagce
ggagagcgtg
cgaggaggag
caccaagaag
cctgagcagce
gaggatcctg
gatcctgagce

cctgagcagc

gccgccgaca
ggcaggctga
cccgagatca
tgcaccatcc
gagcaggccg
gtgaacgaga
ggcttcttca
ggcatcaggc
cagtggacct
agcatcgtgg
ttccagcagg
gccgecttece
cccacctggt
aggaagctga

tgatctagac

Synthetische Sequen:z

Silaffin aus Cylindrotheca

ctgaccgcca
gccgacctgg
gccgacagca
gacgtgagcg
gacgtgagcg
gagctgagga
agcggcagcet
aagaagagcg
agcagcaaga
agcaagaaga

aagaagagcg

23

tgatcctgcet
tcttcgacaa
cccecttect
tgtgcatcga
agagcgacat
ggctgatcag
cctacttcgt
tgcagtggga
tcgagcagag
tggtgcagtg
gcatgaagaa
tgagctactg
ggttctgcge
tcatcaggag

C

sp.

tcttcccect
ccgccgcecaa
gcgacgacgc
gcagcagcgt
gcagcagcct
tcctgagcag
acagcggcta
gcagctacag
agagcggcag
gcggcagcta

gcagctacag

ggacgacaac
cctgaagaag
gatcttcatc
cctgggcacc
catgaagagg
catggcctac
gatcatggcce
cgacaggtgg
gaagatcgtg
ggccgacctg
caagatcctg
ccceggecatg
cttccectac

gaaccccggc

gctgttcacc
cctgagcacc
cagcgacagc
ggagagcgtg
ggagagcgtg
caagaagagc
cagcaccaag
cggctacagc
ctacagcggc
cagcggcagce

cggcagcaag

ttcgccagca
agcatcgcct
atcgccaaca
gacatggtgc
cagcccagga
ggccagatcg
gagaacggct
atcaacgacg
gagttcacct
atcatctgca
atcttcggcec
gacgtggccc
agcctgctga

ggctgggtgg

gccgtggget
gaggacagca
agcgtggaga
gacgtgagcg
gacgacagca
ggcagctact
aagagcgcca
accaagaaga
agcaagggca

aagggcagca

ggcagcaaga



24

ggaggatcct gagcagcaag aagagcggca gctacagcgg cagcaagggc agcaagagga

Leu Leu

15

Leu

Ser Pro

30

Arg

Ala Thr Gln

Cys Pro Ile

Lys Val Asp

Ala
95

Asp Lys

Gly
110

Tyr Pro

ctgctgctga
agcccecetgg
gtgcccggea
gagggcgtga

gacgccaaga

720
ggaacctgag cagcaagaag agcggcagct acagcggcag caagggcagc aagaggagga
780
tcctgagcgg cggcctgagg ggcagcatgt agtgatctag acccce
826
<210> 24
<211> 117
<212> PRT
<213> Synthetische Sequenz
<220>
<223> sezernierbares schwermetallbindendes Protein
<400> 24
Met Ala Pro Cys Lys Arg Arg Ala Ala Cys Gly Ala Leu
1 5 10
Ser Ala Leu Val Val Cys Phe Ser Pro Ala Ala Glu Ala
20 25
Pro Ser Pro Leu Ala Ala Val Val Ala Pro Val Trp Ala
35 40 45
Thr Val Thr Leu Ser Val Pro Gly Met Thr Cys Ser Ala
50 55 60
Thr Val Lys Lys Ala Ile Ser Lys Val Glu Gly Val Ser
65 70 75
Val Thr Phe Glu Thr Arg Gln Ala Val Val Thr Phe Asp
85 90
Thr Ser Val Gln Lys Leu Thr Lys Ala Thr Ala Asp Ala
100 105
Ser Ser Val Lys Gln
113 114 115 116 117
<210> 25
<211> 378
<212> DNA
<213> Synthetische Sequenz
<220>
<223> sezernierbares schwermetallbindendes Protein
<400> 25
ggggggaatt catggccccce tgcaagagga gggccgcctg cggcgccectg
60
gcgececctggt ggtgtgecttc agccccgeccg ccgaggccag caggcccccece
120
ccgeccgtggt ggceccceccgtg tgggccgcca cccagaccgt gaccctgage
180
tgacctgcag cgcctgccece atcaccgtga agaaggccat cagcaaggtg
240
gcaaggtgga cgtgaccttc gagaccaggc aggccgtggt gaccttcgac
300
ccagcgtgca gaagctgacc aaggccaccg ccgacgccgg ctaccccagce

360

agcgtgaagc



agtagtgatc
378

<210>
<211>
<212>
<213>
<220>
<223>
<400>

26
232
DNA

26

tagacccc

an essentiellen

Synthetische Sequen:z

25

Aminosaeuren reiches Protein

metihkintk ktrynyykyqg lvlklteenh lkkkkrtqyq tlmktkldky

60
vphdppekki
120
gcwlillllv
180
Imtmlkihdk
232

<210>
<211>
<212>
<213>
<220>
<223>
<400>

27
724
DNA

27

ggggggaatt
60

acaagtacca
120
cccagtacca
180
tcececcaagece
240
tcgtgaagtt
300
tggagaggct
360
tcectgeccaa
420
cctacctggt
480
tggtgaagcc
540
tcaagcaggt
600
tgtacgagac
660
tgcccgacta
720 ’
ccece

724

<210>
<211>
<212>
<213>
<220>

28
51
PRT

rdvtyyivkf
vivivltylv

kkrpevlyet

catggagacc
gctggtgctg
gaccctgatg
cgtgccccac
cctgatgatg
gatctgcaag
ccagtgctgg
gccectgetg
cacctacagg
gctgatgacc
ctacgaccac

catcaagaac

Immlklimil ytlmhvmerl ickflvwiil

plimmvillv vvmlvfvvkp tyrkntlthg

ydherfhppn kkypktlpdy ikngthyklk

Synthetische Sequenz

atccacaaga
aagctgaccg
aagaccaagc
gacccceccg
ctgaagctga
ttcctggtgt
ctgatcctgc
atgatggtga
aagaacaccc
atgctgaaga
gagaggttcc

cagacccact

Synthetische Sequenz

tcaacaccaa
aggagaacca
tggacaagta
agaagaagat
tcatgatcct
ggatcatcct
tgctgctggt
tcectgectggt
tgacccacca
tccacgacaa
acccccccaa

acaagctgaa

an essentiellen Aminosaeuren reiches Protein

gaagaccagg
cctgaagaag
cgtgcccatg
cagggacgtg
gtacaccctg
gttcaagttc
ggtgatcgtg
ggtggtgatg
ggtgaagaag
gaagaagagg
caagaagtac

gaccaagtag

vpmhlhfpkp
fkfidkilpn
vkkylyikgv

tk

tacaactact
aagaagagga
cacctgcact
acctactaca
atgcacgtga
atcgacaaga
ctggtgctga
ctggtgttcg
tacctgtaca
cccgaggtge
cccaagaccce

tgatctagac
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<223> sezernierbares oberflaechenaktives Peptid

<400> 28

Met Ala Pro Cys
1

Ser Ala Leu Val
20

Asn Arg Glu Gln
35

Ala Ala Ala
49 50 51

<210> 29

<211> 188
<212> DNA
<213>
<220>
<223>
<400> 29

Lys Arg Arg Ala
5

Val Cys Phe Ser

Asp Asn Pro Leu
40

Synthetische Sequenz

Ala Cys Gly Ala
10

Pro Ala Ala Glu
25

Leu Leu Leu Val

sezernierbares oberflaechenaktives Peptid

Leu Leu Leu Leu
15

Ala Ser Arg Arg
30

Val Val Val Ala
45

gggggaattc aacaatggca tggccccctg caagaggagg gccgcctgcg gcgceccctget

60

gctgctgage gcecctggtgg tgtgcttcag cccecgecgec gaggccagca ggaggaacag

120

ggagcaggac aaccccectge tgctgectggt ggtggtggtg gccgeccgceccg cctagtgatc

180
tagacccc
188

<210> 30

<211> 22

<212> PRT
<213>
<220>
<223>
<400> 30

Ser Arg Arg Asn
1

Val Val Ala Ala
17 18 19 20

<210> 31
<211> 9

<212> PRT
<213>
<220>
<223>
<400> 31

Thr Gln Val Leu
1 2 3 4

Synthetische Sequenz

Arg Glu Gln Asp
5

Ala Ala
21 22

Synthetische Sequenz

immunogenes Teilpeptid

Arg Pro Phe Gly
5 6 7 8

Asn Pro Leu Leu
10

Val
9

sezernierbares oberflaechenaktives Peptid, reife Form

Leu Leu Val Val
15



<210> 32

<211> 8

<212> PRT

<213> Synthetische Sequenz
<220>

<223> immunogenes Teilpeptid
<400> 32

Glu Pro Val His Ile Leu Cys Asn
1 2 3 4 5 6 7 8

<210> 33

<211> 8

<212> PRT

<213> Synthetische Sequenz
<220>

<223> immunogenes Teilpeptid
<400> 33

Leu Asn Trp Val Val Asn Thr Leu
1 2 3 4 5 6 7 8

<210> 34

<211> 11

<212> PRT

<213> Synthetische Sequenz
<220>

<223> immunogenes Teilpeptid
<400> 34

Gly Gly Val Val Thr Val Thr Gln
1 2 3 4 5 6 7 8

<210> 35

<211> 9

<212> PRT

<213> Synthetische Sequenz
<220>

<223> immunogenes Teilpeptid
<400> 35 .

Lys Lys Pro Val Gln Leu Pro Gly
1 2 3 4 5 6 7 8

<210> 36

<211> 28

<212> PRT

<213> Synthetische Sequenz
<220>

<223> immunogenes Teilpeptid
<400> 36

Ile Lys Phe Val Arg Leu Trp Phe
1 5

27

Asp Ser Ser
9 10 11

Ala

Thr Asp Ile Leu
10

Gly His Leu Lys
15
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Ser Val Val Val Ala Pro Ala Glu
17 18 19 20 21 22 23 24

Leu Glu Ser Ala
25 26 27 28

<210> 37

<211> 10

<212> PRT

<213> Synthetische Sequenz
<220>

<223> immunogenes Teilpeptid
<400> 37

Glu Ile Glu Phe Tyr Leu Val Gln Ser Leu
1 2 3 4 5 6 7 8 9 10

<210> 38

<211> 10

<212> PRT

<213> Synthetische Sequenz
<220>

<223> immunogenes Teilpeptid
<400> 38

Arg Ser Ala Leu Val Arg Val Pro Thr Tyr
1 2 3 4 5 6 7 8 9 10

<210> 39

<211> 24

<212> PRT

<213> Synthetische Sequenz
<220>

<223> immunogenes Teilpeptid
<400> 39

Asn Leu Tyr Leu Gly Val Val Leu Ala Ala Val Val
1 5 10

Cys Phe Ser Tyr Tyr Gln Glu Ala
17 18 19 20 21 22 23 24

<210> 40

<211> 28

<212> PRT

<213> Synthetische Sequenz
<220>

<223> immunogenes Teilpeptid
<400> 40

Arg Lys Ile Val
1

Val Val Val Gln
17 18 19 20

Glu Phe Thr Cys
5

Trp Ala Asp Leu
21 22 23 24

His Thr Ala Phe
10

Ile Ile Cys Lys
25 26 27 28

Ile Ile Thr Gly
15

Phe Val Ser Ile
15
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<210> 41

<211> 13

<212> PRT

<213> Synthetische Sequenz
<220>

<223> immunogenes Teilpeptid
<400> 41

Ala Glu Gly Val Val Val Gly Asp Leu Val Glu Val
1 2 3 4 5 6 7 8 9 10 11 12

<210> 42

<211> 26

<212> PRT

<213> Synthetische Sequenz
<220>

<223> immunogenes Teilpeptid
<400> 42

Thr Ala Ile Phe Pro Leu Leu Phe Thr Ala Val Gly
1 5 10

Gln Ser Ile Ala Asp Leu Ala Ala Ala Asn
17 18 19 20 21 22 23 24 25 26

<210> 43

<211> 7

<212> PRT

<213> Synthetische Sequenz
<220>

<223> immunogenes Teilpeptid
<400> 43

Ser Ala Gln Leu Ile Ser Ala
1 2 3 4 5 6 7

<210> 44

<211> 7

<212> PRT

<213> Synthetische Sequenz
<220>

<223> immunogenes Teilpeptid
<400> 44

Leu Arg Ile Leu Ser Ser Lys
1 2 3 4 5 6 7

<210> 46

<211> 88

<212> PRT

<213> Synthetische Sequenz
<220>
<223>
<400> 46

sezernierbares schwermetallbindendes Protein,

Lys
13

Tyr Cys Ala Ala
15

reife Form
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Ala

Val

25

Ile

Arg

Leu

Val

10

Pro

Ser

Gln

Thr

10

Val

Gly

Lys

Ala

Lys
75

Ala

Met

Val

Val

60

Ala

Ser Arg Pro Pro Ser Pro Leu Ala

1 5

Ala Thr Gln Thr Val Thr Leu Ser

20
Cys Pro Ile Thr Val Lys Lys Ala
35 40

Lys Val Asp Val Thr Phe Glu Thr
50 55

Asp Ala Lys Thr Ser Val Gln Lys

65 70

Gly Tyr Pro Ser Ser Val Lys Gln

81 82 83 84 85 86 87 88

<210> 438

<211> 24

<212> PRT

<213> Synthetische Sequen:z

<220>

<223> immunogenes Teilpeptid

<400> 438

Cys Lys Arg Arg Ala Ala Cys Gly Ala Leu Leu Leu

1 5

Val Val Cys Phe Ser Pro Ala Ala

17 18 19 20 21 22 23 24

<210> 49

<211> 8

<212> PRT

<213> Synthetische Sequenz

<220>

<223> immunogenes Teilpeptid

<400> 49

Arg Gln Ala Val Val Thr Phe Asp

1

2 3 4 5 6 7

<210> 50

<211> 9

<212> PRT

<213> Synthetische Sequenz
<220>

<223> immunogenes Teilpeptid
<400> 50

8

Lys Thr Ser Val Gln Lys Leu Thr

1

2 3 4 5 6 7

8

Lys
9

Pro

Thr

Glu

45

Val

Thr

Val
Cys
30

Gly

Thr

Ala

Trp

15

Ser

Val

Phe

Asp

Ala

Ala

Ser

Asp

Ala
80

Leu Ser Ala Leu

15
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<210> 51

<211> 10

<212> PRT

<213> Synthetische Sequenz
<220>

<223> immunogenes Teilpeptid
<400> 51

Tyr Tyr Lys Tyr Gln Leu Val Leu Lys Leu
1 2 3 4 5 6 7 8 9 10

<210> 52

<211> 17

<212> PRT

<213> Synthetische Sequenz
<220>

<223> immunogenes Teilpeptid
<400> 52

Thr His Gln Val Lys Lys Tyr Leu Tyr Ile Lys Gln Val Leu Met Thr
1 5 10 15

Met
17

<210> 53

<211> 16

<212> PRT

<213> Synthetische Sequenz
<220>

<223> immunogenes Teilpeptid
<400> 53

Asp Lys Tyr Val Met His Leu His Phe Pro Lys Pro Val Pro His Asp
1 5 10 15

<210> 56

<211> 10

<212> PRT

<213> Synthetische Sequenz
<220>

<223> immunogenes Teilpeptid
<400> 56

Asn Pro Leu Leu Leu Leu Val Val Val Ala
1 2 3 4 5 6 7 8 9 10

<210> 57

<211> 213

<212> DNA

<213> Synthetische Sequenz

<220>

<223> durch Chrysamoeba leicht aufnehmbares Protein, variable Sequenz (D =
G, A oder T; N =G, A, T oder C)

<400> 57



cccececccce ccccctaata cgactcacta

60

dnndnndnnd nndnndnndn ndnndnnccc

120

32

tagggaggag gtaaaaacat gdnndnndnn

gggggggggc ccdtddtddt ddtddtddtd

dtddtddtdd tddtddtddt ddtddtddtd dtddtddtdd tddtddtddt ddtddtddtd

180

dtddtddtdd tdtaataggg gggggggggg

213

<210> 58

<211> 15

<212> DNA

<213> Synthetische Sequenz
<220>

<223> PCR-Primer

<400> 58

cceeeceece ceceee
15

<210> 59

<211> 15

<212> DNA

<213> Synthetische Sequenz
<220>

<223> PCR-Primer

<400> 59

9999999999 99999
15

<210> 60

<211> 27

<212> DNA

<213> Synthetische Sequenz
<220>

<223> PCR-Primer

<400> 60

ggggggggat ccccccccece ccccecce
27

<210> 6l

<211> 27

<212> DNA

<213> Synthetische Sequenz
<220>

<223> PCR-Primer

<400> 61

ccccececta 9999999999 9999999
27

<210> 62
<211> 151
<212> DNA

999

<213> Kreuzbluetler-Tobamovirus crTMV



<220>
<223> IRES-Sequenz

<400> 62

33

gaattcatcg attcggttgc agcatttaaa gcggttgaca atttcaggaa aaagaaaagg

60

aagattggag gaagggatgt gattagtaag tataagtata gaccagagaa gtacgccggt

120

cctgattcgt tacttaataa agaagaaaat g

151

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

<220>

<223>
<400>

63
663
PRT
Saccharomyces cerevisiae

Met Thr Leu

1

Asn

Met

Glu

Asn

65

Ile

Ser

Ser

Asp

Leu

145

Thr

Asn

Cys

Ser

Pro

Met

Lys

Asn

50

Met

Asp

Ser

Gln

Gly

130

Lys

Gly

Ala

Val

Asp

210

Ala

Asn

Glu

35

Glu

Glu

Ser

Asn

Leu

115

Ile

Lys

Ile

Gly

Tyr

195

Leu

Leu

Gly

Met

20

Ile

Val

Tyr

Phe

Ser

100

Asp

Lys

Ser

Gly

Pro

180

Cys

Ile

Gly

Glutamintransporter
63

Asn Arg Arg

5

Asn

Gln

Glu

Glu

Lys

85

Asn

Asn

Gln

Ile

Thr

165

Gly

Ile

Gly

Phe

Gly

Pro

Tyr

Gly

70

Arg

Gly

Glu

Ser

Lys

150

Gly

Gly

Ile

Gly

Ser

Asn

Lys

Phe

55

Glu

Ala

Thr

Leu

Pro

135

Pro

Leu

Leu

Gln

Phe

215

Val

His

Asp

Glu

40

Glu

His

Glu

Thr

Asn

120

Gln

Arg

Leu

Ile

Ala

200

Asn

Ala

Gly

Val

25

Lys

Lys

His

Gly

Pro

105

Glu

His

Val

Ile

185

Cys

Thr

Trp

Arg

10

Asp

Glu

Thr

Ala

Ser

90

Ile

Lys

Gln

Thr

Gly

170

Gly

Gly

Tyr

Leu

Asn

Asp

Ile

Val

Ser

75

His

Ser

Ser

Glu

Val

155

Asn

Tyr

Glu

Pro

Phe

Asn

Val

Gly

Glu

60

Tyr

Ala

Thr

Ser

Gln

140

Met

Ser

Ala

Leu

Leu

220

Cys

Glu

Ser

Ser

45

Lys

Leu

Asn

Lys

Tyr

125

Lys

Met

Lys

Ile

Ala

205

Phe

Leu

Gly

His

30

Ile

Thr

Arg

Ser

Asp

110

Ile

Gln

Ser

Val

Met

190

Val

Leu

Gln

Ser

15

Glu

Ile

Arg

Pro

95

Ser

Thr

Gly

Leu

Leu

175

Gly

Ile

Val

Trp

Ser

Glu

Pro

Glu

Phe

80

Asp

Ser

Val

Asp

Gly

160

Asn

Ser

Tyr

Asp

Leu



225

Cys

Trp

Leu

Asp

Ile

305

Ile

Pro

Phe

Ser

Arg

385

Val

Lys

Val

Ala

Lys

465

Arg

Phe

Ala

Ser

Gly

545

Ala

Val

Thr

Ile

Phe

290

Leu

Gly

Ile

Ala

Asn

370

Ile

Pro

Ala

Pro

Asn

450

Gln

Pro

Cys

Ile

His

530

Glu

Val

Cys

Thr

Val

275

Phe

Ala

Ser

Gln

Phe

355

Pro

Leu

Tyr

Ser

His

435

Gly

Gly

Ala

Ala

Ser

515

Ile

Val

Leu

Pro

Ser

260

Val

Phe

Ile

Lys

Arg

340

Gly

Arg

Phe

Thr

Pro

420

Phe

Ala

Asn

Val

Ser

500

Gly

Arg

Gly

Met

Leu

245

Val

Ile

Asn

Ile

Tyr

325

Phe

Met

Lys

Val

Ser

405

Tyr

Ile

Phe

Ala

Ala

485

Ser

Leu

Phe

Tyr

Met

230

Glu

Asn

Asn

Cys

Ile

310

Trp

Lys

Ser

Ala

Phe

390

Asp

Val

Asn

Tyr

Pro

470

Met

Lys

Ser

Arg

Lys

550

Val

Leu

Pro

Val

Cys

295

Asp

Arg

Gly

Glu

Ile

375

Leu

Gln

Ile

Ala

Thr

455

Lys

Leu

Lys

Gln

Arg

535

Ser

Leu

Val

Asp

Phe

280

Lys

Cys

Asp

Val

Gln

360

Pro

Ala

Leu

Ala

Val

440

Ser

Cys

Val

Glu

Leu

520

Ala

Gln

Ala

34

Thr

Val

265

Gly

Ile

Gly

Pro

Val

345

Leu

Ser

Ser

Leu

Val

425

Ile

Ser

Phe

Ser

Glu

505

Phe

Met

Val

Leu

Ala

250

Phe

Ala

Leu

Gly

Gly

330

Ala

Ala

Ala

Leu

Gly

410

Ser

Leu

Arg

Asp

Ala

490

Asp

Thr

Lys

Gly

Ile

235

Ser

Val

Lys

Met

Ala

315

Ala

Thr

Met

Ala

Thr

395

Ala

Ser

Leu

Ile

Tyr

475

Leu

Val

Trp

Val

Val

555

Ala

Met

Val

Gly

Ile

300

Gly

Phe

Phe

Thr

Lys

380

Leu

Ala

His

Ser

Leu

460

Ile

Phe

Phe

Ile

Gln

540

Trp

Gln

Thr

Ile

Tyr

285

Ile

Thr

Arg

Val

Ala

365

Lys

Val

Gly

Gly

Val

445

Met

Asp

Gly

Thr

Thr

525

Gly

Gly

Phe

Ile

Phe

270

Ala

Gly

Asp

Gly

Thr

350

Ser

Met

Gly

Ser

Val

430

Leu

Ser

Arg

Val

Trp

510

Ile

Arg

Ser

Trp

Lys

255

Tyr

Glu

Phe

Gly

Asp

335

Ala

Glu

Ile

Phe

Ala

415

Arg

Ser

Leu

Glu

Ile

495

Leu

Cys

Ser

Ala

Val

240

Tyr

Val

Ala

Phe

Tyxr

320

Thr

Ala

Gln

Tyr

Leu

400

Thr

Val

Val

Ala

Gly

480

Ala

Leu

Leu

Leu

Tyr

560

Ala



Ile

Glu

Lys

Asp

625

Glu

Arg
657

Ala

Asn

Val

610

Leu

Asp

Val
658

Pro

Tyr

595

Trp

Val

Glu

Leu
659

Ile

580

Leu

Lys

Ser

Glu

Asp
660

565

Gly

Ala

Lys

His

Tyr

645

Phe
661

Gly

Met

Asp

Arg

630

Lys

Trp
662

Gly

Pro

Trp

615

Asn

Glu

Cys
663

Gly
Ile
600
Ser

Ile

Arg

35

Lys

585

Leu

Leu

Phe

Leu

570

Leu

Ile

Phe

Asp

Arg
650

Ser

Ala

Ile

Glu

635

Asn

Ala
Leu
Pro
620

Glu

Gly

Gln

Tyr

605

Ala

Leu

Pro

Ser

590

Ile

Asp

Leu

Tyr

575

Phe

Phe

Lys

Lys

Trp
655

Phe

Tyr

Val

Gln

640

Lys



