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<210> 1

<211> 491
<212> DNA
<213>

<220>
<223>

<400> 1
tcagcagctc

aaaagaaata
tctgaaacgc
aggaaaggtt
agtattgaaa
ttctttctct
acatcccgtt
taaggataaa
attatcagaa
<210> 2
<211> 20
<212> DNA
<213>

<220>
<223>

<400> 2
tgaattcgtt

<210> 3

<211> 306
<212> DNA
<213>

<220>
<223>

<400> 3

Evolva SA

KEX2 promoter

tgatgtagat
aaaaatgata
aaaaaacggt
agcatattaa
ccgaaacatt
cgtttcatat
ttgtaaaaga

ctaatcccgt

g

aacgaattca

SEQUENCE LISTING

PatentIn version 3.5

Artificial Sequence

acacgtatct
acgtgtatat
aaatggaaaa
ataactgagc
ttctaaaggc
gcataattct
gaaatctatt
tgttttttgg

Artificial Sequence

Hairpin sequence

Artificial Sequence

cgacatgttt
tattattcat
aaaataaaga
tgatacttca
aaacaaggta
gtcataagcc
ccacatattt

cctcgtcaca

CYCl promoter with stemloop sequence

INCREASED PRODUCTION OF TERPENES AND TERPENOIDS
GHS/P543688w0

US 61/844422
2012-08-17

tatttttact
ataatcaatg
tagaaaaaga
acagcatcgc
ctccatattt
tgttcttttt
cattcattcg

taattataaa

atacatacat
agggtcattt
aaacaaacaa
tgaagagaac
gctggacgtg
cctggcttaa
gctaccatac

ctactaaccc

cgttggttgg tggatcaagc ccacgcgtag gcaatcctcg agcagatccg ccaggcgtgt

atatatagcg tggatggcca ggcaacttta gtgctgacac atacaggcat atatatatgt

gtgcgacgac acatgatcat atggcatgca tgtgctctgt atgtatataa aactcttgtt
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60
120
180
240
300
360
420
480
491

20

60
120
180



ttcttctttt ctctaaatat tctttcctta tacattagga cctttgcagc ataaattact

atacttctat agacacacaa acacaaatac acacactaaa ttaatatgaa ttcgttaacg

aattca

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

<400>

4
352
PRT

Saccharomyces cerevisiae

4

Met Ala Ser Glu Lys Glu Ile Arg

1

Pro

Pro

Pro

Ile

65

Lys

Leu

Pro

Ala

Glu

Ile

Leu

Lys

Lys

Gly

50

Leu

val

val

Cys

Phe

130

Asn

Phe

Asp

val

Ala
210

Leu

Glu

35

Gly

Ser

Ala

Ala

Glu

Gln

Lys

Thr

195

Met

val

20

Ala

Lys

Asn

Ile

Tyr

Leu

Lys

Thr

val

180

Phe

Tyr

5

Glu

Cys

Leu

Lys

Leu

85

Asp

Lys

Glu

Tyr

Glu

165

Asp

Lys

val

Glu

Asp

Asn

Thr

70

Gly

Met

val

Ala

Tyr

150

Leu

Leu

Thr

Ala

Leu

Trp

Arg

55

val

Trp

Met

Pro

Ala

135

Ile

Gly

Ser

Ala

Gly

Asn

Tyr

40

Gly

Glu

Cys

Asp

Glu

120

Ile

Asp

GIn

Lys

Tyr

Ile

Arg

Ala

25

Ala

Leu

Gln

Ile

Tyr

Ile

Leu

Phe

185

Tyr

Thr

Glu

10

Ser

His

Ser

Leu

Glu

90

Ser

Gly

Lys

Thr

Met

170

Ser

Ser

Asp

Arg

Leu

Ser

val

Gly

75

Leu

Ile

Glu

Leu

Asp

Leu

Phe

Glu

Page 2

Phe

Leu

Leu

val

60

Glin

Leu

Thr

Ile

Leu

140

Leu

Leu

Lys

Tyr

Lys
220

Leu

Ala

Asn

45

Asp

Glu

GIn

Arg

Ala

125

Lys

Phe

Ile

Lys

Leu

205

Asp

Asn
Tyr
30

Tyr
Thr
Glu
Ala
Ar

11

Ile
Ser
His
Thr
His
190

Pro

Leu

val

15

Gly

Asn

Tyr

Tyr

Tyr

Gly

Asn

Glu

Ala

175

Ser

val

Lys

Phe

Met

Thr

Glu
80

Phe

Asp

Phe

val

160

Pro

Phe

Ala

GlIn

240
300
306



Ala

225

Asp

Thr

Glu

Lys

Leu

305

Asp

Ala

Arg

TYyr

Asp

Leu

Lys

Lys

Leu

Asp

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

<400>

Asp

Leu

Ile

Ala

275

Asp

Ile

Lys

val

5
448
PRT

val

Asp

Glin

260

Ser

Ser

Glu

Ala

Leu
340

Leu

245

Asp

Ala

val

GIn

325

Thr

Ile

230

Phe

Asn

Glu

Ala

Leu

310

Ala

Pro

Gly

Lys

Glin

Glu

295

Tyr

ser

Phe

Claviceps purpurea

5

Met Ser Thr Ala

1

Leu

Thr

His

Phe

65

Leu

Ser

Glu

Ile

Ala

Asp

50

Leu

Thr

val

Lys

Phe

Pro

35

Gln

Gly

Arg

val

Asp

20

Met

Tyr

val

Cys

Ar

10

Thr

Lys
5
Phe
Phe
Arg
Tyr
Gly
85

Tyr

Phe

Asp

Pro

Ala

His

Pro

70

Leu

Thr

Asn

Pro

Ser

Ala

Leu

55

Thr

Pro

Tyr

Thr

Leu

Thr

cys

Ar

28

Ala

His

Gln

Leu

Gly

Asn

Met

40

Gly

Lys

Leu

Glu

Leu
120

Gly

Pro

Ser

265

Lys

Lys

Glu

val

Asn
345

Asn

Glu

25

Leu

Ile

Asp

Glu

Pro

105

Ala

Glu

Glu

250

Trp

Thr

Cys

Tyr

330

Lys

Gly
10

Gln
Asp
Phe
Lys
Leu
20

Ile

Ile

Page 3

Tyr

Glin

val

Leu

Lys

Glu

315

Glu

val

val

Arg

Asn

Lys

Glu

75

Ser

Asn

Met

Phe

Ile

Ile

Asp

Lys

Glu

Ser

TYr

Tyr

Leu

Ala

Arg

Leu

Glu

Thr

Gln

Gly

Asn

Glu

285

Ile

Ser

Arg

Lys

Glu

Trp

Gly

45

His

Trp

Asn

val

Ser
125

Ile

Lys

Lys

270

Asn

Phe

Ile

Gly

Ar
35

Ile

Trp

30

Tyr

Ile

Leu

Cys

Thr

110

val

Glin

Ile

255

Ala

Tyr

Asn

Ala

Phe

335

Ser

Leu

15

His

Asn

Ile

Ser

Thr

95

Gly

Glin

Leu

Gly

Asp

Lys

Lys

Lys

Ser

Ser

Ile

Pro

Ile

80

Asp

Thr

Lys



Leu

Asp

Leu

Ser

Glin

225

Asp

Asp

Ser

Asp

Leu

305

Glu

Thr

val

Phe

Leu

385

His

Ala

130

Asp

Glu

Leu

Lys

val

210

val

GlIn

Pro

Leu

Ala

290

Leu

Leu

Leu

Phe

Glin

370

Gln

Ala

Glin

Glu

Leu

Lys

ser

195

Leu

Leu

Ala

Ser

275

Ser

Lys

Gly

His

Gly

Arg

Asp

Tyr

Ile

Leu

val

Glu

180

Ile

Lys

Cys

Gly

Lys

val

Thr

val

Glu

His

340

Met

His

ser

Ile

GlIn

Thr

Ala

Leu

Asp

Ala

245

Ser

Met

Met

Pro

Ile

325

Asn

Asn

Gly

TYyr

Ser

Ala

Leu

150

Glu

Glin

Thr

Ser

Tyr

230

Leu

Arg

Glu

Asp

Thr

310

Pro

Asp

Asp

Phe

Pro

390

Phe

Gly

Asp

Gln

Phe

Gly

Glin

215

val

His

val

Asp

Gly

Gly

Asn

Pro

Ala

Asp

375

Tyr

Ser

Ile

Glu

Ile

Ala

Lys

Lys

ser

Ala

Lys

Leu

280

Leu

His

Glu

Met

Glu

360

Asp

Tyr

Asp

Ser

Lys

Leu

185

Ser

His

Arg

Arg

Ile

265

Trp

Asp

Leu

Gln

Pro

345

Ile

Met

Asp

Arg

Leu

Glu

Thr

170

Lys

Thr

Asp

Arg

Leu

250

Tyr

Thr

Met

Glu

Leu

330

Glu

Ser

Ala

Phe

Arg

Glu

Ser

155

Glin

val

His

Ser

ASn

235

Leu

Leu

Leu

Leu

Tyr

315

Pro

Pro

Asn

Lys

Glu

395

Asn

Page 4

Asn

Tyr

Asp

Ile

220

Ser

Leu

Gly

Ar

30

Pro

Ser

Gln

Ala

Asn

380

Ser

Lys

Phe

Thr

Lys

Phe

Leu

205

GlIn

Ser

Cys

Glu

Lys

Met

val

Leu

365

Tyr

Leu

Pro

Ser

Leu

Leu

Tyr

Ile

Pro

Ala

Asp

Lys

GIn

Leu

Gly

Ala

Tyr

350

Thr

Arg

Asn

Tyr

Tyr

Glin

Ala

175

Pro

Phe

Ala

Glu

Leu

255

Thr

Arg

Trp

Tyr

Asn

335

Phe

Ile

val

Tyr

Leu

Phe
Ser

160

Leu

Asp

Phe

val

240

Ile

val

val

Ser

Leu

320

Tyr

Thr

Phe

Phe

Leu

400

Ser



405

val Tyr Leu His Thr Phe Glu Thr

420

Ser Pro Ile Ser Phe Asp Ala Tyr

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

<400>

435

6
339
PRT

Aspergillus fumigatus

6

Met Thr ITe Ser Ala Pro Pro
1 5

Glu

Lys

Trp

Leu

65

GIn

Ile

Tyr

Thr

145

Asn

Ser

Leu

Ser

Thr

Asn

50

Cys

Asp

Leu

Ala

Pro

130

Phe

Arg

Arg

Ser

sSer

Leu

35

Arg

Ile

Ser

Leu

Leu

115

val

Asp

Pro

Asp

Thr
195

Ile

20

Pro

His

Leu

Leu

Leu

100

Asp

Asp

Asp

Arg

Asn

180

Ser

Pro

Ala

Ser

Lys

val

85

Glu

Leu

Arg

Gly

Pro

Asp

Leu

His

Ala

70

Ile

Ala

Ser

Phe

Leu

150

Ile

Ala

Thr

Gln

Leu

Ala

55

Glu

Asp

Leu

Tyr

His

Leu

Ser

GlIn

440

Ile

val

Phe

40

Ala

Ala

Met

Glu

Ser

120

Tyr

Trp

Leu

Phe

ser
200

Ile

val

25

Tyr

Asp

Ser

Gly

Glu

105

Glu

val

Leu

Phe

Leu

185

Ser

410

Arg

Arg

Asp

10

Glu

sSer

Phe

Lys

Ser

90

GIn

Leu

Arg

Gln

Gly

Arg

Ile

Trp

Cys

Ile

Gly

Thr

Tyr

Met

75

Ala

Lys

Ala

Phe

Asn

155

Leu

Asn

Ile

Page 5

Pro

Glu

Arg

Leu

Lys

Pro

60

Ala

Ser

Lys

Ser

Ala

140

Ala

Thr

Ile

val

val

Leu
445

Glin

Thr

Gly

45

Arg

Ala

Met

Ser

Asn

125

Ala

Pro

Ile

ser
205

Phe
430

Ser

Ala

Lys

Ile

His

Ser

Asp

Ile

110

Phe

Leu

Asp

Gly

GIn

190

Leu

415

Ala

Thr

Gly
15
Glu

Glin

Glu

GlIn

His

Ile

Asn

175

Ser

Asp

Asp

Lys

Leu

val

His

Glu

Ala

80

val

Tyr

Ala

Gly

Ar

16

Phe

Ala

Ser



Cys Lys
210

val Pro
225

Pro Lys
Ser Glu
GIn Ser

Arg Ar
29

Ala Glu
305

val Trp
Arg Leu

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

<400>
Met Ser
1
Asp Ile
Ala Ser
Ile Leu
50
Tyr Tyr

His Asp

val His

Leu Pro Thr Lys Ile Leu Arg
215

Phe Ala Leu Ala Ser Leu Ser
230

Gly Asp Arg Lys Ile Phe Asn

Trp Asn His Ala Leu Gly Arg
260 265

Lys Asp Ile GIn Leu Gly Ala
275 280

Asp Glu Lys Ile Arg Phe Gly

Arg Asp GIn Leu Phe His Ser
310

Thr Ala Pro Asp Cys Asp val
325

Asn

7

330

PRT

Sulfobacillus acidophilus

7

Tyr Phe ésp Asn Tyr Phe Asn

Ile Lys Ser Tyr Ile Ser Gly
20 25

Tyr His Leu Phe Thr Ser Gly
35 40

Thr ITe Ser Ser Asp Leu Phe
55

Ala Gly Ala Aga ITe Glu val
7

Asp Ile get Asp GIn Asp Asn
5

val Lys Tyr Gly Leu Pro Leu
100 105

Ala Tyr

Tyr Ala
235

Glu Glu
250

His Glu

Pro Leu

Cys ser

Ala Gly

Ala Phe
330

Glu Ile
10

Asp val

Gly Lys

Gly Gly

Leu His
75

Ile Arg
90

Ala Ile

Page 6

Thr

220

Asn

Asp

Ala

Glu

Tyr

Leu

Tyr

val

Pro

Arg

Gln

60

Thr

Arg

Leu

Ala

Ser

Trp

Ser

Thr

285

Lys

Glu

Glin

Asn

Lys

Leu

45

Arg

Phe

Gly

Ala

Asp

Leu

Tyr

Leu

270

val

Tyr

Asp

Leu

Ser

Leu

30

Arg

Glu

Thr

Leu

Gly

Gly

Phe

Phe

255

Ile

Ile

Asp

Ala

Arg

val
15

Tyr
Pro
Arg
Leu
Pro
95

Asp

val

His

240

His

Thr

val

Lys

Ala

320

Leu

Asn

Glu

Leu

val
80

Thr

Leu



Leu His Ala
115

Pro Ser Glu
130

Ile Ile Ile
145

Ile Asp Ile

Ala Ala Leu

Ala Asn Asp

Gly Ile Ala
210

Glu Lys Glu

Lys Thr Ile

Lys Lys Ile

Glu Leu Met
275

Ala Tyr Asn
290

Asn GIn val
305

Leu Ala Glu

<210> 8

<211> 1054
<212> PRT
<213>

<400> 8

Lys

Thr

Ser

Lys

Phe

180

Asn

Phe

Leu

Leu

val

260

Ser

Leu

Ser

Phe

Ala

Ile

Glu

Glu

165

ser

Asp

Gln

Gly

val

245

Leu

ser

Ala

Ser

Thr
325

Phe

Ile

Ala

val

Ile

Lys

230

Ile

Lys

Ala

Glu

Lys

310

Ile

Gln

Lys

Glin

Glu

ser

Arg

val

215

Pro

Lys

Ala

Asp

Lys

295

ser

Arg

Leu

120

Ala

Ala

Tyr

Ser

Leu

200

Asp

val

Thr

Leu

Ile

280

Tyr

Asp

Arg

Saccharomyces cerevisiae

Met Pro Pro Leu Phe Lys Gly Leu
1 5

Tyr val Ser égg Phe Ser Ala Lys

Leu

Phe

val

Leu

Ser

185

Met

Asp

Phe

Leu

Gly

Ile

Tyr

Ile

Arg

Lys

Arg
25

Thr

Asp

Asp

Asp

Ile

Ser

Ile

ser

Glu

250

Asn

Lys

Lys

Pro

Gln

Ile

Met

155

Met

Gly

Asp

Leu

Asp

235

Leu

Lys

Lys

Asn

Gly

Ala

Phe

140

Glu

Ile

Ala

Phe

Cys

Ser

Tyr

Ala

300

Lys

Leu

125

Thr

Phe

Ser

Leu

Gly

Leu

Arg

Lys

Ala

Ser

285

Ile

Ala

Arg

Arg

Glu

Arg

Ile

190

Thr

Thr

Glu

Glu

Ser

270

Leu

Asp

Leu

Gly

Ser

Asp

AsSn

Ala

Gly

Asp

255

Lys

Asp

Ser

Lys

Leu

Ile

Ar

16

Thr

Gly

Leu

Asp

Lys

240

Glu

Glu

Tyr

Leu

Tyr

Gln Met Ala Lys Pro Ile Ala

15

Pro ITe His Ile Ile Leu Phe

Page 7



ser

Phe

Asn

65

Asp

Glu

Ser

Glu

Lys

145

Arg

val

Met

Asn

val

225

Cys

Pro

Glin

Thr

Leu

Asn

50

Lys

Ser

Leu

Pro

Lys

Glu

Lys

Phe

val

Ile

Phe

Tyr

Thr
290

Ile

35

Gly

Asp

ser

Pro

Asn

115

Asp

Ile

Ser

Ser

Thr

195

Met

Asn

Leu

Ile

Ala

275

Asp

Trp

Ser

Leu

Ala

100

Glu

Asn

Ser

Leu

Glu

180

Ala

Arg

Ser

Gly

val

260

Leu

Glu

Ser

Gln

Asn

Asp

85

Pro

Thr

Thr

Ser

Phe

165

Asn

Tyr

Lys

Ala

Lys

245

val

Glu

Ile

Ala

Leu

Thr

70

Gly

His

Asp

Lys

Thr

150

Asp

val

Leu

Thr

Ser

230

Glu

val

Lys

val

Phe

Asp

55

Leu

Trp

His

Ser

TYyr

135

Asp

val

Thr

Met

Gly

Ser

val

val

Phe

Phe
295

Ala

40

Ser

Phe

val

Tyr

Ile

120

Ile

Gly

Lys

Glin

Met

200

Ser

Leu

Ser

Gly

Glu

280

Glu

Tyr

Asn

GIn

Ser

Tyr

105

Pro

Leu

Thr

Thr

Ala

185

Phe

Asn

Phe

Ala

Phe

265

Arg

Ser

Leu

Ser

Glu

Ile

90

Leu

Glu

Glin

Lys

Leu

170

Asp

Tyr

Phe

Leu

Leu

250

Lys

val

val

ser

val

Cys

Thr

Leu

Leu

Glu

Pro

Thr

Trp

His

Gly

ser

Page 8

val

Phe

60

Ser

Ala

Asn

Ala

Arg

Tyr

Phe

Ile

Leu

220

Leu

Leu

Lys

Leu

Glu
300

Ile

45

Glu

His

His

Leu

Asn

125

Leu

Leu

Ser

Asp

Phe

205

Ser

Tyr

Phe

Ile

Ser

285

Glu

GIn

Thr

Tyr

Glu

Asn

110

Thr

Ser

Arg

Leu

val

190

Gly

Ala

val

Glu

Lys

270

Lys

Gly

Tyr

Ala

Tyr

Ala

95

Phe

val

val

sSer

TYyr

175

Leu

Leu

Ser

Thr

Gly

Ile

Arg

Gly

Tyr

Pro

Arg

80

Ser

Asn

Phe

Ser

Asp

Ile

Phe

Thr

GIn

240

Leu

Ala

Ile

Arg



Leu

305

Met

Ala

Ala

Ile

val

Phe

Ile

val

465

Glu

Asp

val

Thr

Ala

545

Ile

sSer

Ile

Tyr

Phe

Ile

Ile

370

Ile

Ser

Phe

Asn

Thr

450

Thr

Asp

Arg

Ile

Ala

530

Pro

Ser

Gly

Gin

Ala

Ile

Leu

355

Lys

Ile

val

Ile

Ser

435

sSer

Pro

Met

Phe

Asn

515

Asp

val

Gly

Pro

Asp

His

Leu

340

Ala

Glin

Ser

val

Asn

420

Leu

Asn

Leu

val

val

500

val

Gln

Glin

Ser

ser
580

His

Glin

325

Ile

Leu

Thr

LyS

val

405

Phe

Tyr

Ala

Leu

Leu

485

Ser

Tyr

Leu

Lys

Leu

310

Leu

Phe

Arg

Leu

Ala

390

Ile

Tyr

Phe

Ser

Tyr

470

Leu

Lys

Leu

val

ser

Leu

Lys

Glu

Leu

Glu

375

Glu

Ile

Asn

Asp

Glu

455

Tyr

Leu

Leu

Leu

Lys

Ser

Cys

Thr

Leu

Glu

360

Glu

Lys

Met

Phe

Lys

Asn

Lys

Leu

val

Asn

520

Thr

Thr

ser

Glu

Ile

Leu

Ile

345

Met

Asp

Lys

Lys

Gly

Glu

Phe

Pro

Arg

Leu

505

Ala

Glu

Pro

Leu

Glu
585

Phe

Thr

330

Leu

Asn

Gly

Ser

Leu

410

Ala

Arg

Lys

Ile

Asn

490

Ser

Ala

val

val

Ser

570

Asp

Ala

315

Asn

Thr

val

val

val

395

sSer

Asn

val

Glu

Lys

val

Ala

Arg

Thr

Leu

555

Ser

Asp
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Phe

Phe

Pro

Ile

val

380

ser

val

Trp

Ser

GIn

460

Ser

Ser

Leu

Ile

Ala

Ser

Ile

Cys

Thr

His

365

Pro

Ser

Ile

val

Leu

445

Ala

TYyr

val

val

His

525

Lys

Asn

Glin

Arg

Gly

Ile

Phe

350

Arg

Ser

Phe

Leu

Asn

430

Pro

Ile

Gln

Ala

510

Thr

Ser

Lys

Ser

590

Cys

Leu

335

Tyr

Ser

Thr

Leu

Leu

415

Asp

Asp

val

Arg

Ile

495

Ser

Ser

Phe

Thr

Ser

575

Ile

Ser

320

Ser

ser

Thr

Asn

400

Phe

Ala

Phe

Ser

Ile

480

Arg

Tyr

Thr

val

560

Ser

Glu



Ser

ser

val

625

Asp

Ala

Asp

Met

Ser

705

Ala

val

Thr

Gly

Arg

Arg

Lys

Glu

Lys

Leu

Ser

610

Ile

Thr

Glu

Tyr

Pro

690

Tyr

Met

Leu

Leu

Gln

770

Leu

Phe

Gly

Asp

Pro
850

Asp

595

Gly

His

Thr

Ala

Asp

675

Leu

His

Arg

Thr

Lys

Asn

Gln

Arg

val

Met

835

Ala

Lys

Asn

Gly

Arg

Pro

660

Arg

Pro

Ile

Gly

Lys

740

Arg

Ala

His

Thr

Glu

820

Glu

Ala

Lys

Thr

Lys

Ala

645

val

val

val

Pro

725

Asp

Ser

Ile

Ile

Thr

805

Tyr

val

Ile

Ile

Lys

Leu

630

val

Leu

Phe

Gly

Met

710

Lys

Gly

Gly

Lys

Glin

790

Thr

Ser

val

Asn

Arg

Gln

615

Pro

Ala

Ala

Gly

val

695

Ala

Ala

Met

Ala

Gly

Leu

Ser

Pro

600

Leu

Leu

val

ser

Ala

680

Ile

Thr

Ile

Thr

Cys

760

Ala

Cys

Asp

Lys

val

840

Ile

Leu

Lys

Tyr

Arg

cys

Gly

Thr

Asn

745

Lys

Phe

Leu

Ala

Gln

Ser

Glu

Glu

Asn

Ala

Ar

65

Arg

cys

Pro

Glu

Ala

730

Gly

Ile

Asn

Ala

Met

810

Met

Gly

Gly
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Glu

Lys

Leu

635

Lys

Leu

Glu

Leu

Pro

Trp

ser

Gly

Gly

val

Asn

Arg

Leu

Glu

620

Glu

Ala

Pro

Asn

val

700

Cys

Gly

val

Leu

Thr

780

Asp

Met

Glu

Tyr

Gly

Glu

605

val

Lys

Leu

Tyr

val

685

Ile

Leu

Gly

val

Asp

Ser

Leu

Asn

Glu

Cys

845

Lys

Ala

Ala

Lys

Ser

Lys

670

Ile

Asp

val

Ala

Ar

75

Ser

Arg

Leu

Met

Tyr

830

Thr

Ser

Leu

Ala

Leu

Ile

655

Asn

Gly

Gly

Ala

Thr

735

Phe

Glu

Phe

Phe

Ile

815

Gly

Asp

val

Leu

Leu

Gly

Leu

Tyr

Tyr

Thr

Ser

720

Thr

Pro

Glu

Ala

Met

800

Ser

Trp

Lys

val



Ala

865

Asp

Ser

Leu

val

Leu

945

val

Ala

Ala

Asn

Thr

Ser

Glu

val

Ala

val

Glu

930

Arg

Gly

Arg

Arg

Ala Leu Ala Ala Gly His

101

Ar
10

104

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

<400>

Ala

Ser

Met

Thr

915

Ser

Ile

Thr

Gly

Ile
995

0

5

0

9

803
PRT

Enterococcus faecalis

9

Thr

Ala

Ala

900

Ala

ser

Ser

val

Pro

980

val

Ile

Leu

885

Gly

val

Asn

val

Leu

965

His

Ala

Pro

870

val

Ser

Phe

Cys

Ser

950

Glu

Ala

Cys

Gly

Glu

val

Leu

Ile

935

Met

Pro

Thr

Ala

Asp val val Arg Lys val Leu Lys Ser
875 880

Leu Asn Ile Ala Lys Asn Leu val Gly
890 895

Gly Gly Phe Asn Ala His Ala Ala Asn
905 910

Ala Leu Gly GIn Asp Pro Ala GIn Asn
920 925

Thr Leu Met Lys 818 val Asp Gly Asp
4

Pro Ser Ile Glu val Gly Thr Ile Gly
955 960

Gln Gly Ala Met Leu Asp Leu Leu Gly
970 975

Ala Pro Gly Thr Asn Ala Arg GIn Leu
985 99

val Leu Ala Gly Glu Leu Ser Leu Cys
1000 1005

Leu val GIn Ser His Met Thr His

1015 1020

Asp Ile Asn Arg Leu Lys
1045

Lys Pro Ala Glu ;630 Thr Lys Pro Asn Asn Leu Asp Ala

1035

Asp Gly Ser val Thr Cys Ile Lys
1050

Met Lys Thr val val Ile Ile Asp Ala Leu Arg Thr Pro Ile Gly Lys
1 5 10 15

Tyr Lys Gly ggr Leu Ser GIn val ger Ala val Asp Leu ggy Thr His
5

val Thr Thr GIn Leu Leu Lys Agg His Ser Thr Ile Ser Glu Glu Ile
4

35

45
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Asp

Pro

65

Ala

Leu

Gly

Tyr

Ser

Phe

Lys

Leu

225

Ser

Tyr

val

Ala

Asp

Gln

GlIn

50

Ala

Met

Ala

Gly

Glu

130

Leu

val

val

Ala

Asp

210

Lys

Thr

Ala

Glu

Ile

290

Leu

Arg

val

Arg

Thr

Lys

Ile

115

Thr

Thr

Ala

His

Thr

Ile

Glu

val

275

Glin

Tyr

Glu

Ile

Glin

val

GlIn

100

Glu

Glu

Asp

Glu

Ser

180

Glu

Gly

val

Asn

Ala

260

Gly

Lys

Glu

Leu

Phe

Ile

Asn

85

Leu

Asn

Ser

Ala

Ile

Ile

Phe

Asp

245

His

Ile

Leu

Ile

Ala

Gly

Ala

70

Glu

Ile

Met

TYyr

Phe

150

TYyr

Leu

Ala

Arg

Lys

230

Gly

Gly

Asp

Leu

Asn

310

Leu

Asn

55

Ile

val

Glin

Ser

His

Lys

Pro

Pro

215

Glu

Ala

Leu

Pro

Ala

295

Glu

Pro

val

Asn

cys

Leu

GIn

120

Ala

Gly

val

Ala

Leu

200

Asn

Asp

Ser

Pro

Ala

280

Arg

Ala

Glu

Leu

Ser

Gly

Pro

GIn

Thr

Ala

185

Glu

Ser

Gly

Ala

Tyr

265

Tyr

Asn

Phe

Glu

GIn

Gly

Ser

90

Glu

Pro

Phe

Ala

Ar

17

Glin

val

Ser

Thr

Leu

250

Leu

Met

Glin

Ala

Ala

Leu

75

Gly

Ala

Lys

Ser

Met

155

Glu

Ala

Ser

val

val

235

Ile

Ala

Gly

Leu

Ala
315

Gly

60

Ser

Met

Glu

Leu

Ser

140

Gly

Glu

GlIn

Gly

Glu

220

Thr

Ile

Ile

Ile

Thr

300

Thr

Lys val Asn
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Asn

His

Lys

val

Glin

125

Met

Leu

GIn

Ala

Thr

205

Lys

Ala

Ala

Ile

Ser

285

Thr

Ser

Ile

Gly

Glu

Ala

Leu

110

Arg

Met

Thr

Asp

Glu

190

Leu

Leu

Gly

ser

Ar

27

Pro

Glu

Ile

Tyr

GIn

Ile

val

95

Ile

Phe

Tyr

Ala

GIn

175

Gly

val

Gly

Asn

GlIn

255

Asp

Ile

Glu

val

Gly

Asn

Pro

80

Ile

Ala

Asn

Asp

Glu

160

Phe

Ile

Glu

Thr

Ala

240

Ser

Lys

Ile

val

320

Gly



Thr

Ala

385

Glu

Lys

Met

Leu

Glu

465

Gln

val

val

Met

Phe

Asn

Ile

Ser

Ser

370

Pro

Arg

Lys

Ile

His

450

Glu

Gly

Phe

Arg

val

530

Glu

Gly

Arg

Tyr

Ser

Leu

355

Leu

GlIn

Leu

Glu

Glu

435

Leu

Pro

Phe

Tyr

Glu

515

Lys

Ser

Ala

Glu

Ala
595

Leu

340

Ser

Cys

GIn

Ala

Phe

420

Asn

Thr

Ser

Lys

Arg

Phe

Asn

325

Gly

Tyr

Ile

Lys

Ser

405

Glu

GIn

val

val

Thr

485

val

Glu

Gly

val

Ile

565

Phe

Glu

His

GIn

Gly

Lys

Leu

Asn

Ile

Asp

Ile

470

val

Ala

Ile

Gly

Ser

550

val

Ala

Ser

Ala

Leu

Gly

Asn

Leu

Thr

Ser

Glu

455

Ala

Asn

Asp

Phe

Gly

val

Asn

Glu

val

Ile

Asn

360

Gly

Ser

Asn

Ala

Glu

440

Thr

Ala

GIn

Ala

Glin

520

Leu

Asp

Ala

Glin

val
600

Gly

Gln

Leu

Arg

Glu

Leu

425

Thr

Asp

Leu

GIn

Glu

505

Glin

Arg

Phe

Met

585

Thr

330

Ala

Lys

Gly

Phe

Gly

Ser

Glu

Tyr

Ser

Ar

49

Ser

Ala

Asp

Leu

Leu

570

Ile

Thr

Glu

Leu

Tyr

GlIn

Ser

val

Leu

Asn

475

Leu

Leu

Glu

Leu

val

555

Glu

Leu

Gly

Lys

Ala

380

GIn

Ile

GIn

Pro

val

460

Gly

Met

Ile

Leu

GIn

540

Asp

Gly

Phe

Met Lys Thr

Page 13

Ala

365

Met

Met

Ser

Ile

Met

445

Pro

Ala

Arg

Asp

Ser

525

Tyr

val

val

Ser

Ala
605

Ar

35

Tyr

Leu

Ser

Ala

Ala

430

Gly

Met

Lys

Gly

Glu

510

Tyr

Arg

Lys

Ala

Ile

590

Ile

335

Leu

Gly

Leu

Pro

val

Ala

Ile

Glin

495

Leu

Pro

Ala

Asp

Glu

575

Leu

Pro

Leu

val

Glu

Glu

400

Thr

His

Gly

Thr

Ala

480

Ile

GlIn

Ser

Phe

Ala

560

Leu

Ser

val



Ser

val

625

His

Gly

Lys

Glin

Gly

Ala

Leu

GlIn

Gly

Glin

785

Arg

Ar

610
Leu
Asn
Asnh
Glu
Leu
690
Ala
val
Ala
Lys
Ala
770

Lys

Lys

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

<400>

1

ITe Asp Met Thr Ala
20

Leu

Ala

Lys

Asp

Gly

Ile

Thr

Thr

GIn

Thr

GIn

10
383
PRT

Ser

Ser

Gly

Thr

660

Arg

Gly

Lys

Asp

Asn

740

His

Gly

Met

Lys

Arg

Ile

645

Arg

Tyr

Glu

val

Ala

725

Leu

Met

Lys

Asn

Enterococcus

10

Met Thr Ile Gly §1e

Phe His Ile Gly Ile
35

Gly

TYr

Met

Ala

GIn

Ile

Leu

710

Lys

Ala

Ala

Glu

Glin
790

faecalis

ser

615

Ala

Asn

val

Gly

Ser

695

Pro

Glu

Ala

Leu

val

775

Asp

Asn

Ser

Gly

Ser

Leu

680

val

Lys

Leu

Leu

Gin

760

Glu

Arg

Asp Lys Ile

Leu Ala Glu

Gly

Leu

Ile

Ala

665

Thr

Pro

Ser

Ser

Arg

Ala

Ala

Ala

Ser

Arg

Asp

Glu

650

Ser

Ser

Leu

Gln

Ar

73

Ala

Arg

val

Leu

Glu

Pro

635

Ala

Cys

Trp

Ala

Ala

715

val

Leu

Ser

Ala

Ala
795

Ile

620

TYyr

val

His

Thr

Leu

700

Ala

val

val

Leu

Glin

780

Ile

Phe pPhe val
10

Ala Arg Asn val

25

Gly GIn Asp GIn Met Ala val
40
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Ala

Arg

val

Ala

Leu

685

Ala

Ala

Ala

Ser

Ala

765

Gln

Leu

Pro

Asp

Glu

Ala

Leu

Phe

670

Asp

Thr

Asp

Ala

Glu

750

Met

Leu

Asn

Pro

Lys

val

Ala

Ala

Gly

val

Leu

val

735

Gly

Thr

Lys

Asp

TYr
15

Ile
Thr
640

Thr

val

Gly
Leu

720

Gly

val

Arg

Leu
800

TYyr

Pro Gly Lys
30

Asn Pro Ile Ser



Gln

Lys

Ser

Gly

Gly

Pro

Leu

145

Leu

Met

Tyr

Phe

Ala

225

Lys

Glu

val

Leu

ser
305

Asp

50

Glu

Ile

Ile

Ala

Asp

Asn

val

Leu

Pro

Ala

210

Asp

Lys

Arg

Gly

Glu

290

TYyr

Ile

Asp

Asp

GIn

Thr

115

Lys

Ser

Ala

Thr

Met

195

GIn

Tyr

Ala

Ile

Asn

275

Asn

Gly

val

Lys

Glu

Pro

100

Ala

Lys

Gly

Ser

GlIn

180

val

val

Asp

Leu

Leu

260

Leu

Ala

Ser

Thr

Glu

Ser

85

Phe

Gly

val

Gly

Glu

165

Asp

Asp

Trp

Ala

Leu

245

Ala

Tyr

Thr

Gly

Phe

Ala

70

Lys

Ala

Leu

Leu

Glu

150

Pro

Ile

Gly

Asp

Leu

230

Ala

Arg

Thr

Thr

Ala
310

Ala

55

Ile

Ala

Arg

Gln

val

135

Pro

Arg

TYyr

Pro

Glu

215

Ala

Lys

Tyr

Gly

Leu

295

val

Ala

Asp

Ala

Ser

Leu

120

val

Thr

Ile

Asp

Leu

200

His

Phe

Ile

Glu

Ser

280

Thr

Ala

Asn

Met

Ala

Phe

105

Ala

Ala

GlIn

Leu

Phe

185

Ser

Lys

His

Ser

Glu

265

Leu

Ala

Glu

Ala

val

val

90

Glu

Lys

Ala

Gly

Ala

170

Trp

Asn

Lys

Ile

Asp

250

Ser

Tyr

Gly

Phe
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Ala

Ile

75

val

Ile

Asn

Asp

Ala

Leu

Arg

Glu

Arg

Pro

235

Glin

Ile

Leu

Asn

Phe
315

Glu

60

val

Leu

Lys

His

Ile

140

Gly

Lys

Pro

Thr

Thr

220

TYyr

Thr

Ile

Gly

Glin

300

Thr

Ala

Gly

His

Glu

val

125

Ala

Ala

Glu

Thr

Tyr

205

Gly

Thr

Glu

Tyr

Leu

285

Ile

Gly

Ile

Thr

Arg

Ala

110

Ala

Lys

val

Asp

Gly

Ile

Leu

Lys

Ala

Ser

270

Ile

Gly

Glu

Leu

Glu

Leu

95

Cys

Leu

Tyr

Ala

Asn

175

His

GlIn

Asp

Met

Glu

255

Arg

Ser

Leu

Leu

Thr

Ser

80

Met

Tyr

His

Gly

Met

160

val

Pro

Ser

Phe

Gly

GlIn

Arg

Leu

Phe

val
320



Ala Gly Tyr GIn Asn His

325

Asp Asn Arg Thr Glu Leu
340

Glu Thr Leu Asp Thr Asp
355

Tyr Ser Ile Ser Ala Ile

370

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

<400>

11
546
PRT

Artemisia annua

11

Met Ser Leu Thr Glu Glu
1

Pro

GIn

Leu

Lys

Arg

Asn

Glin

Asn

Glu

145

Glu

Asp

Ser

Gly

Leu

50

Leu

Glu

Trp

Gly

Gly

Leu

Asp

Ala

Ile

val

35

Lys

Ile

Ile

Asn

Tyr

Ala

Phe

Trp

20

Glu

Glu

Asp

Asp

Gly

Tyr

Phe

Glu

Leu

Ser
180

5

Gly

Glin

Ala

Glu

His

85

Asp

val

Lys

Ala

Asp

Ile

Leu

Ile

70

Ala

Arg

Thr

Gln

Thr

150

Phe

Asn

Leu

Ser

Ile

Asn
375

Lys

Glin

val

Asp

55

Glin

Leu

Ser

Cys

Ser

135

Ser

Thr

Pro

Glin

Ile

Asp

360

Asn

Pro

Phe

Asn

40

Ile

Arg

GIn

Ser

Met

Arg

Ala

Lys

Ala

345

GIn

Thr

Ile

Leu

25

Asp

Pro

Leu

Cys

Leu

105

val

Ala

Arg

Ser

Leu
185

Glu Thr
330

Glu Tyr

Thr Leu

val Arg

Arg Pro
10

Ile Tyr

Leu Lys

Met Lys

Gly Ile
75

Ile Tyr
90

Trp Phe

Phe Asn

Asn Asp

val Pro
155

Arg Leu
17

Phe Thr
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His

Glu

Glu

ser
380

Ile

Glu

Lys

His

60

Pro

Glu

Arg

Asn

val

140

Gly

Ser

Glu

Leu

Ala

Asp

365

Tyr

Ala

Lys

Glu

45

Ala

TYr

Thr

Leu

TYyr

125

Glu

Glu

Ile

Ile

Ala
Met
350

Glu

Arg

Asn

Glin

30

val

Asn

His

Tyr

Met

110

Lys

Gly

Ile

Met

Gln
190

Leu
335
Phe

Leu

Asn

Phe

15

val

Arg

Leu

Phe

Gly

95

Arg

Asp

Leu

Ile

Thr

175

Arg

Leu

Ala

Lys

Pro

Glu

Glin

Leu

Glu

80

Asp

Lys

Lys

Leu

Leu

160

Lys

Ala



Leu

Tyr

Lys

225

Glu

Asn

Leu

Thr

TYyr

305

Trp

Tyr

Lys

Glu

His

385

Gly

Phe

Arg

Lys

Met

Lys

Ile

210

Leu

Leu

Ala

Gly

Lys

290

Gly

Ser

Lys

Glu

Phe

370

Ile

Ala

Thr

Tyr

Ala

450

Lys

GlIn

195

Pro

Ala

Ser

Pro

Ser

275

Ala

Thr

Ile

Leu

Gly

val

Pro

Asn

Lys

ser

435

Glu

Glu

Pro

Phe

Lys

His

Cys

260

Gly

val

TYyr

Thr

Phe

340

Arg

Arg

Thr

Leu

Glu

420

Gly

GIn

TYyr

Leu

Tyr

Leu

val

245

Leu

TYyr

Ala

Glu

Cys

325

Met

Thr

Asn

Thr

Leu

405

Ser

Ile

Glu

Asn

Trp

GlIn

Glu

Cys

Arg

Glu

val

Glu

310

Leu

Asp

Asp

Leu

Glu

390

Thr

val

Leu

Arg

val

Lys

Gln

215

Phe

Lys

Asp

Pro

Ile

295

Leu

Asp

Thr

Leu

Met

375

Glu

Thr

Glu

Gly

Ar

208
Glin
Asn
Trp
Arg
Glin
280
Thr
Lys
Thr
Tyr
Phe
360
val
His
Thr
Trp
Ar

44

His

Glu

Leu

Asp

Leu

Trp

Ile

265

Tyr

Leu

Ile

Leu

Thr

345

Asn

Glu

Asp

Cys

Ala

425

Arg

Ser

Glu

Pro

Ser

Leu

250

val

Ser

Ile

Phe

Pro

330

Glu

Cys

Ala

Pro

TYyr

410

val

Leu

ser

Arg

His

Glin

235

Ala

Glu

Arg

Asp

Thr

315

Glu

Met

Gly

Lys

val

395

Leu

Ser

Asn

Ser

Ile

Asn

220

Ser

Phe

Cys

Ala

Asp

300

Glu

Tyr

Glu

Lys

Trp

val

Gly

Ala

Asp

Ser
460

Tyr Ala Gln
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Glu

205

Lys

Leu

Asp

Tyr

Arg

Thr

Ala

Met

Glu

Glu

365

Ala

Ile

Met

Pro

Leu

445

Leu

Thr

Ala

Thr

His

Ile

Phe

270

val

TYr

val

Lys

Phe

350

Phe

Asn

Ile

Ser

Pro

430

Met

Glu

Leu

Ala

Leu

Lys

Trp

Phe

Asp

Glu

Pro

335

Leu

val

Glu

Thr

Thr

Ser

Ile

Leu

Glu

240

Lys

Gly

Phe

Ala

Ar

32

Ile

Ala

Lys

Gly

Gly

Ile

Phe

His

Tyr

Tyr



465

Lys Glu

Thr Lys

GIn Phe

Gly Asp
530

Ser Ile
545

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

<400>
Met Ala
1

ser Cys

Ala Sser

Arg Gly
50

Arg Ser
65

Gly Lys

Ala Met

Pro GIn

Lys Ar

13

Gly Thr

470

val Glu Asp val
485

Asn Ile Pro Arg
500

Leu Glu val GlIn
515

Glu Tyr Lys His

12

381

PRT

Abies grandis

12

Tyr Ser Ala Met
5

His Thr Leu His
20

Thr Ser Leu Glu
35

Tyr Ser Lys Arg

Ser Asn Ala Thr
70

Lys Ala val Glu
85

Thr val Asn Glu
100

Lys Ile Tyr Glu

val Arg Pro val

Glu Glu Leu Ala
150

Trp

Pro

Tyr

Leu
535

Ala

Pro

Ala

Phe

Ala

Ser

Leu

135

Ile

Lys

Leu

Ala

520

Ile

Thr

Thr

Phe

40

Leu

Ala

Asp

Leu

Met

120

cys

Pro

Asp
Leu
505

Gly

Lys

Met

Ser

25

Asn

Ser

GIn

Phe

Asn

105

Arg

Ile

Thr

475

ITe Asn
490
Met Ala

Lys Asp

Ser Leu

Gly Tyr
10

Pro Leu
Gly Glu
ser Tyr
Leu Leu

75
Asn Lys
90
Lys Ala
Tyr Ser

Ala Ala

Ala Cys

Arg

val

Asn

Leu
540

Asn

Lys

His

Lys

Asn

TYr

Ile

Leu

Cys

140

Ala

Glu
Ile
Phe
525

val

Gly

Pro

Met

45

Asn

Pro

Met

Pro

Leu

125

Glu

Ile

TYyr

Met

Phe

30

Gly

Pro

Pro

Asp

Leu

110

Ala

Leu

Glu

Leu
495
Leu

Arg

Pro

Ala

15

His

Leu

Ala

GlIn

Ser

95

Arg

Gly

val

Met

480

Thr

Cys

Met

Met

Ala

Gly

Leu

Ser

Lys

Lys

Tyr

Gly

Gly

Ile
160



His

Asp

Thr

Ile

Met

225

Gly

Gln

Cys

Ile

val

305

Lys

Leu

Arg

Leu

Thr

Leu

Ala

Ala

210

val

Glin

Thr

Ser

Glu

290

val

Thr

Met

Ala

Leu
370

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

<400>

Met

Arg

val

195

val

Ser

Met

Leu

val

275

Arg

Asp

Ala

Gly

Lys

355

Gly

13
606
PRT

Ser

Ar

18

Thr

Ser

Glu

val

Glu

260

val

Ala

Asp

Gly

Leu

340

Gly

Leu

Leu

165

Gly

Ala

Thr

Leu

Asp

245

Trp

Cys

Arg

Ile

Lys

Glu

Glu

Ala

Citrus 1limon

13

Met Ser Ser Cys Ile
1 5

Phe Lys Cys Leu Pro
20

Met

Lys

Gly

Ser

Gly

Ile

Ile

Gly

Arg

Leu

310

Asp

Lys

Leu

Asp

Asn

Leu

His

Pro

Asn

Lys

215

Arg

Ala

His

Ala

TYyr

Asp

Leu

Ala

Ser

Tyr
375

Pro

Ala

Asp

Thr

Ala

200

Thr

Ala

Ser

Ile

Ile

280

Ala

val

Ile

Lys

Cys

360

val

Ser

Thr

Asp

Asn

185

Leu

val

Thr

Glu

His

265

Ile

Arg

Thr

Ser

Glu

345

Phe

Ala

Thr

Asn
25

Leu
170

His

Gly

Gly

Lys

Gly

cys

Lys

Asp

330

Phe

Asp

Phe

Leu
10

Pro

Lys

Ser

Ala

Ser

235

Asp

Thr

Gly

val

Ser

315

Lys

Ser

Pro

Arg

val

Cys

Ile

Tyr

Asp

220

Glu

Pro

Ala

Ala

Gly

Ser

Ala

Asp

val

Glin
380

Thr

Lys Ala Ala
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Ile

Phe

Ala

205

Arg

Gly

Ser

Met

Ser

285

Leu

Asp

Thr

Glu

365

Asn

Asp

Gly

Phe

Ile

val

Ile

Leu

270

Glu

Leu

Glu

TYr

Leu

350

Ala

Asn

175

Glu

Glu

Leu

Met

Asp

255

Leu

Ile

Phe

Leu

Pro

335

Leu

Ala

Asp

Asp

Arg

Gly

Leu

Glu

val

Gln

Gly

Lys

Asn

Pro

Ser val Asn Ala

15

ITe Arg Ile Met
30



Ala

Leu

His

65

Lys

Asp

Arg

Asn

Leu

145

Pro

Phe

Tyr

Thr

Asp

225

His

Glu

Glu

Ser

Arg

Lys

Thr

50

Asp

Arg

val

Leu

Asn

130

TYyr

val

Ile

Tyr

Ser

210

val

Trp

Arg

Phe

Gly

Asn

Tyr

35

val

Phe

Arg

Ile

Ala

Ser

cys

Ser

195

Lys

Phe

Lys

Arg

Asn

275

Trp

Arg

Lys

Asp

Leu

Ala

Glu

100

Leu

Tyr

Thr

Gln

Asp

Leu

His

val

val

Glu

260

Thr

Trp

Leu

Pro

Arg

GlIn

Glu

85

Pro

Ala

Asn

ser

Glu

165

Asp

Glu

Leu

Ala

Pro

245

Asp

Leu

Lys

val

val

Arg

Ser

70

Glu

Leu

His

Asn

Leu

150

val

Phe

Gly

Lys

Glu

230

Met

Lys

Glin

Asp

Ala

GIn

Ser

55

Leu

Leu

Asp

Arg

Asn

135

Glu

Phe

Lys

Glu

Glu

215

Glin

Leu

Asn

Ala

Thr

295

Ser

Cys

Ala

Asn

Arg

GlIn

Phe

120

Lys

Phe

Asn

Gly

Ser

200

val

Ala

Glu

Ile
280

Gly

Phe

Leu

Asn

Ser

Gly

Leu

105

Glu

Asp

Arg

Gly

Ile

185

Ile

Met

Lys

Ala

Leu

265

Tyr

Leu

Leu

Ile Ser

Tyr Gln

Asn Tyr

75

Lys val

Glu Leu

Thr Glu

Tyr Asn

Leu Leu

155

Phe Lys
170

Leu Ser

Met Glu

Ile Ser

Arg Ala

235
Arg Trp
25
Leu Leu
GIn Glu

Gly Glu

Trp Ser
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Ala

Pro

60

Thr

Lys

Ile

Ile

Arg

Asp

Leu

Glu

Lys

220

Leu

Phe

Glu

Glu

Lys

300

Met

Asp

Ile

Asp

Arg

Arg

GIn

Asp

His

Ala

205

Asn

Glu

Ile

Leu

Leu

285

Leu

Gly

Tyr

Ile

Glu

Ala

Asn

110

Asn

Lys

His

Glin

Glu

190

Trp

Met

Leu

His

Ala

270

Lys

Ser

Ile

Asp

Trp

Ala

Ile

95

Leu

Ile

Glu

Gly

Glin

Glu

Pro

Lys

Glu

Phe

Ala

Asn

Asp

TYr

80

Lys

Glin

Leu

Asn

Tyr

160

Gly

Ser

Phe

Glu

Leu

240

Tyr

Met

Ile

Ala

Phe



305

Glu

Leu

Glu

Ala

Tyr

Phe

Ala

Leu

Ile

Glu

465

Lys

Glin

Glin

Leu

545

His

Thr

Pro

Ile

Leu

Leu

370

Asn

Asp

Tyr

Glu

Ile

450

Leu

Ile

Arg

Ala

Met

530

Thr

Phe

Ile

Glin

Thr

Glu

355

Lys

Phe

Leu

Leu

Glu

435

Thr

Glu

Phe

Gly

Ser

515

Trp

Gly

Met

Asp

Phe

val

340

Ile

His

val

Leu

val

420

Tyr

Ile

Phe

Arg

Lys

Thr

Tyr

val
580

Ala

325

Ile

Phe

Leu

Asn

Leu

405

Glu

Leu

Ser

Leu

Leu

485

val

Glu

Lys

Thr

Leu

565

Gly

310

Tyr

Asp

Thr

Pro

Glu

390

Ser

Ala

Glu

Tyr

Glu

470

Glin

Pro

val

val

Thr

550

His

Phe

Cys

Asp

Asp

Gly

Phe

Ile

Lys

Asn

Leu

455

ser

Asp

Lys

Ala

Asn

535

Glu

Gly

Thr

Arg

Ile

Ala

360

Tyr

Ala

Lys

Trp

Asn

Asp

Ser

Ar

52

Ala

Phe

Asp

Leu

Arg

Tyr

345

val

Met

Tyr

Asn

Gly

Pro

Leu

Ile

505

Gln

Tyr

Leu

Gly

Leu
585

val

330

Asp

Glu

Lys

Tyr

Ala

410

His

val

Thr

Asp

His

Thr

Leu

His

570

Phe
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315

Leu

val

Arg

Met

val

395

Trp

Ser

Ser

Asn

Ile

475

Thr

Cys

Ile

Ala

Asn

555

Gly

Gln

Thr

Tyr

Trp

Cys

380

Leu

Leu

Lys

Ile

Pro

460

val

Ser

Tyr

Lys

540

Leu

val

Pro

Ile

Gly

Asp

Phe

Lys

Gly

Tyr

Thr

445

Ile

His

Ser

Met

Asp

Lys

val

Glin

Ile

ser

Thr

350

Ile

Leu

GlIn

Leu

Thr

430

Gly

Ile

Trp

Asp

His

510

Met

Asp

Arg

Asn

Pro
590

Asn

Ala

Glin

Ile

415

Pro

Pro

Lys

Ser

Glu

495

Glu

Met

Ser

Met

Glin

575

Leu

320

Ala

Asp

Tyr

Leu

Lys

Leu

Lys

Ser

480

Thr

Arg

Pro

Ser

560

Glu

Glu



Asp Lys His Met Ala Phe Thr
595

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

<400>

14
300
PRT

Synechococcus spp.

14

Met Ala val Ala

1

Ser

Glu

Gly

Ala

65

Met

Asn

Asp

Glu

Glin

145

Gly

Ala

Ala

Leu

Ile
225

Ala

Arg

Gly

50

Gly

Ile

Asp

Ala

Met

130

val

Gly

Thr

Cys

Glin

210

Ile

Arg

Pro

35

Lys

Gly

His

Asp

Gln

115

val

val

Gln

Leu

val

195

Gly

Asp

Gly

20

Glu

Arg

Glu

Thr

Leu

100

Ala

Ala

Gly

val

Glu

180

Leu

Leu

Asp

val ser Thr

5

GIn

Ser

Leu

val

Met

85

Arg

Ile

Leu

Glu

val

165

Tyr

Thr

Arg

Ile

val

Leu

Arg

Ala

70

Ser

Arg

Leu

Arg

Leu

150

Asp

Ile

Gly

Thr

Leu
230

Glu

Arg

Pro

55

Leu

Leu

Gly

Ala

Ser

135

Ser

Leu

His

Ala

TYyr

215

Asp

Ala
600

Glu

Leu

Glu

40

Ile

Ala

Ile

Arg

Gly

Pro

Leu

Glu

Leu

Met

200

Ser

val

Ser

Phe

Ala

25

Ala

Leu

Leu

His

Pro

105

Asp

Gly

Ala

Ser

His

185

Ile

Arg

Thr

Pro

Asp

10

Leu

Met

Cys

Pro

Asp

90

Thr

Ala

val

Ala

Glu

170

Lys

Ala

Gly

Gly

Phe

Glu

Arg

Leu

Thr

75

Asp

Asn

Leu

Pro

Gly

Thr

Gly

Ile

Thr

Ala

Ala

Tyr

Ala

60

Ala

Leu

His

Leu

Ala

140

Ala

Lys

Gly

Ala

Gly
220

Ala Ser Ser
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235

Ala

Ala

Ser

45

Ala

val

Pro

Lys

Thr

125

Glu

Pro

Asp

Ala

Pro

205

Leu

Gly

Tyr

Leu

30

Leu

Cys

Ala

Ala

val

110

Arg

Arg

Gly

val

Leu

190

Glu

Ala

val

Leu

15

Gly

Leu

Glu

Leu

Met

95

Tyr

Ala

Leu

Leu

Asp

Leu

Pro

Phe

Leu

Glu

Pro

Ala

Leu

Glu

80

Asp

Gly

Phe

Leu

val

160

Leu

GIn

Leu

GIn



Lys Thr Ala Gly Eys Asp Leu Thr Ala Asp Lys Thr Thr Tyr ;gg Lys
45

250

Leu Leu Gly Leu Glu Glu Ser Arg Gln Arg Ala Asp Ala Leu val Ala
260 265 270

Glu Ala Lys Ala Ala Leu Gln Pro Trp GIn Ala Ser Ala GIn Pro Leu
275 280

Leu Ala Leu Ala Asp Tyr %;e Thr Ser Arg Asp Ar
5

Arabidopsis thaliana

290
<210> 15
<211> 000
<212> PRT
<213>
<400> 15
000
<210> 16
<211> 000
<212> PRT
<213>
<400> 16
000
<210> 17
<211> 785
<212> PRT
<213>
<400> 17
Met Ser Ile Asn Leu
1 5
Thr Leu Glu Arg Gly
20
val Ser Phe Glu GIn
35
val Glu Leu Ser val
50
Pro Ser Pro Ser Ser
65
Trp Leu Leu Asp Asn
85
His Asp His Gln Ser

Arg

Leu

Thr

ser

GIn

70

GIn

Leu

Ser

Asp

Lys

Ala

55

Asn

His

Lys

Ser

Ser

Glu

40

Tyr

Ala

Glu

Lys

Gly

Glu

25

Lys

Asp

Pro

Asp

Asp

Cys Ser

val Gln

Ile Arg

Thr Ser

Leu Phe
75

Gly Ser
90

val Leu
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30

ser

Thr

Lys

Trp

60

Pro

Trp

Ser

285

Pro

Arg

Met

45

val

GIn

Gly

Ser

Ile

Ala

30

Leu

Ala

Cys

Leu

Thr

Ser

15

Asn

Glu

Met

val

Asp

95

Leu

Ala

Asn

Lys

val

Ala



Ser

Lys

Thr

145

Lys

val

Glu

Gly

Lys

225

Thr

Gln

Ala

Asp

Trp

Leu

Pro

Gly

Gln

Ile

Gly

Ile

Tyr

Asp

Lys

Thr

210

Asn

Glin

Lys

Arg

Phe

290

Leu

Ala

Leu

Tyr

Ser
370

Leu

115

Leu

Gln

Ala

Asp

Phe

195

Arg

Gly

Phe

Phe

Leu

275

Lys

Arg

Phe

Lys

val

355

Tyr

100

Ala

GlIn

Lys

Arg

Met

180

Ser

Asn

Ser

Gly

Glu

260

Ser

Thr

Gly

Arg

Pro

340

Lys

Pro

Leu

Phe

Pro

Lys

Leu

Leu

Asn

245

Ala

Ile

Glu

Asp

Leu

325

Phe

Asn

His

Lys

Ile

Thr

150

Leu

Arg

Gly

Lys

Phe

230

Asp

Ala

Ile

Ile

Glu

310

Leu

Ala

Thr

Glu

Lys

Glu

135

Gly

Asn

Lys

Arg

Asp

Gly

val

val

Leu

Glu

Phe

ser
375

Phe

Leu

Arg

Glu

200

Trp

Ser

Cys

Pro

Thr

280

Ser

Ile

Ala

Glu

Ser

360

Ala

105

Gly

Asn

Asp

Thr

Asp

Pro

Leu

Ser

265

Leu

Ile

Cys

His

Ser

345

val

Leu

Ile

ser

Ile

Ile

170

Leu

Tyr

Leu

Ala

Ar

25

val

Glu

Leu

Leu

Leu

Lys
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Gly

Ala

Pro

Asp

Leu

Ile

Thr

235

TYyr

Tyr

Ser

Asp

Tyr

Phe

Glu

Lys

Glu

Leu

140

Phe

Leu

Leu

Ala

val

220

Thr

Leu

Pro

Leu

Glu

300

Leu

Asp

sSer

Leu

Glin
380

Pro

Gly

Lys

Tyr

Lys

Ala

Cys

Phe

Gly

Thr

Ala

val

Asp

Phe

365

Cys

110

GIn

Thr

Gly

Ser

cys

val

Tyr

Ala

Ser

Asp

270

Ile

Tyr

Thr

Ser

Thr

350

Lys

Cys

Ile

Asp

Met

Glu

175

Asp

Leu

Gln

Ala

Leu

255

Glin

Asp

Arg

Cys

Tyr

Leu

Ala

Trp

Asn

Glu

Ile

160

val

Ser

Glu

Arg

Phe

240

Leu

Tyr

Arg

Tyr

Ala

320

Asp

Glu

Ala

Thr



Arg

Ser

Gly

His

Asn

465

Trp

Leu

Leu

val

Asn

545

Tyr

Ile

Thr

Arg

Tyr

Pro

Ser

Glin

Asp

Tyr

ser

Asn

450

Phe

Ile

Ala

Ser

val

530

Leu

Ser

Leu

His

Glu

610

Met

Ala

His

Tyr

Lys

Ala

Ala

435

Ile

Cys

val

Tyr

515

Asp

Ile

Ser

Glu

His

595

Ala

Glu

Thr

Gln

Leu

Tyr

Ser

420

val

Cys

Glin

Glu

Cys

500

Ala

Asp

His

Glu

Thr

580

Ile

Glu

Asn

Tyr

Tyr

Glu

Leu

405

Leu

Glu

Thr

Ser

Asn

485

Tyr

Arg

Phe

Leu

His

565

Gly

val

Trp

Ala

Leu

645

Asn

Met

390

Lys

Glu

Asn

ser

Ile

470

Arg

Phe

Ile

Phe

val

550

val

Asp

Lys

ser

Tyr

630

Ile

GlIn

Glu

Lys

Arg

Thr

Leu

Ser

Ser

Asp

Glu

Glu

Lys

Ile

ser

615

Ile

Gly

Leu

Leu

Glu

Ser

Ar

44

Ile

Arg

Glin

Gly

Lys

Ile

Ala

Asp

Ser

Pro

Tyr

Ser

val

Leu

Glu

Glu

Ala

505

Ala

Gly

Trp

Ile

Phe

585

Leu

Lys

Phe

Pro

Lys

Ser

Glu

410

His

Thr

Lys

Glu

Leu

490

Ala

Lys

Gly

Asp

Phe

570

Thr

Asp

Ser

Ala

Leu
650

Trp

395

Asp

Arg

Lys

Leu

Met

475

Lys

Thr

Gly

Ser

Leu

555

Ser

Tyr

Leu

Thr

Leu

635

Pro

val

Ala

Arg

Thr

Ala

460

Glu

Phe

Leu

Gly

val

Gln

Leu

Pro

620

Gly

Glu

Leu val Ser
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Lys

Leu

Lys

Ser

445

val

Arg

Ala

Phe

val

525

Glu

Gly

Leu

Gly

Lys

Ser

Pro

Lys

Thr

Thr

Ala

Ile

430

TYyr

Asp

Leu

Arg

Ser

510

Leu

Glu

val

Arg

Ar

59

ser

Leu

Ile

Thr

Met

Ser

Phe

415

Leu

Arg

Asp

Asp

GIn

495

Pro

Thr

Leu

Pro

Asp

575

Asn

Met

Glu

val

val

655

Gly

val

400

Pro

Asn

Leu

Phe

Lys

Glu

Thr

Glu

560

Thr

val

Leu

Asp

Leu

640

Asp

Arg



Leu Leu

Leu Asn
690

Lys Glu
Glu Glu
Arg Glu
Phe Tyr

val Lys
770

Thr
785

<210>
<211>
<212>
<213>
<400>

Met Ser
1

Leu Ser
Gly Ser
His Cys

GIn His
65

Asn
675

Ala

val

Leu

Cys

Arg

755

Ser

18
802
PRT

660

Asp

val

Ile

His

Lys

Lys

val

Ile
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215

Ile

Lys

Pro

Thr

120

Glin

Ile

Ala

Tyr

Lys

200

Tyr

GlIn

Saccharomyces cerevisiae

23

Met Glu Ala Lys
1

Ser

Lys

val

Glu

65

Ala

GIn

Pro

Met

50

Leu

Pro

Asn
Gly
35

Asn
Leu

Leu

Glu

20

Lys

Leu

His

Arg

Ile
5

Ser
Asn
Pro
Asn

Arg

Asp

Leu

Phe

Lys

ser

70

Gly

Glu

Ile

Arg

Asp

55

Ser

GlIn

Leu

Ser

Leu

40

GIn

Leu

Thr

val

105

Asp

Asp

Gly

Leu

Gly

Glu

Glu

Ala

Ile

Lys

Asn

Leu

Leu

Thr

Ala

val

Asp

Thr

Glu

170

Lys

Leu

Lys

val

Asn

10

Pro

Leu

Ala

Ile

Cys

Lys

Tyr

Arg

Ala

Asp

Leu

Leu
235

Asn

Tyr

Ile

Ile

Asp
75

Ala

Thr

Leu

140

Ile

Cys

Glu

Leu

Thr

220

Lys

Asp

Asn

val

val

60

Asp

Ser His Leu
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Leu

val

125

Asp

Glu

Ser

Pro

Glu

205

Lys

Ser

Pro

His

Glin

45

Ser

Ile

Ile

Leu

110

Leu

Cys

Asp

Glu

Ser

190

Gly

Leu

Phe

val

Ile

30

Ile

GIn

Glu

Phe

Met

val

Phe

Phe

Glu

175

Asn

Ala

Ile

Leu

Trp

15

Leu

Asn

Ile

Asp

Gly

Ala

Asp

Ala

val

Phe

Glu

Ala
240

Ser

Leu

Arg

val

Asn

80

val



Pro Ser

Leu val

Thr Ile
130

Asp Ile

Met Tyr

Thr Leu

Ser Leu

Asp Asp
210

Phe Ala
225

Ala Leu

ITe Leu

Lys Leu

Lys Asn
290

Asn Lys
305

Leu His

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

<400>

Thr

Ser

115

Phe

Tyr

Leu

Arg

val

195

Tyr

Glu

Asn

Arg

Ile

275

Phe

Tyr

Asp

24
000
PRT

24

Ile

100

Gln

Asn

Trp

Asn

Leu

180

Pro

Leu

Asp

Phe

Ile

260

GIn

Ile

Leu

Glu

85

Asn

Leu

Glu

Arg

Met

165

Met

Phe

Asn

Ile

Thr

245

Leu

Ile

Asn

Pro

Leu
325

Thr

Thr

Glu

Glu

Ile

Leu

Thr

230

Lys

Leu

Leu

Gln

310

Leu

Ala

Thr

Leu

135

Phe

Met

Ala

Asn

Thr

Leu

Glu

Leu

295

Leu

Tyr

Asn

Lys

Ile

Leu

Asn

Leu

Leu

200

Asp

Gly

Lys

Arg

Phe

280

val

Ala

Ile

Tyr

Glu

Asn

Pro

Lys

Ser

185

Leu

Phe

Lys

Gly

Thr

265

Asp

Asn

Ser

Ile

20

Met Tyr

Pro Leu

Leu His

Glu Ile
155

Thr Gly
170

Pro Ser

Gly Ile

Gln Met

Leu Ser

235

GIn Thr
250

ser Asp

Thr Asn

Met Ile

His Ser

315

Asp His
330
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Phe

Tyr

Ar

14

Ile

Gly

Ser

Ile

ser

220

Phe

Glu

Lys

ser

Lys

Asp

Leu

Arg
His
125
Gly
Pro
Leu
His
TYyr
205
Ser
Pro
Glin
Asp
Leu
285
Asn

Thr

Ser

Ala

110

Asn

Gln

Thr

Phe

His

190

Glin

Glu

Ile

His

Ile

270

Ala

Asp

Ala

Glu

95

Met

Leu

Gly

GIn

Gly

Ile

Lys

val

Asn

255

Lys

Tyr

Asn

Thr

Leu
335

Glin

Ile

Leu

Glu

160

Leu

His

Arg

Gly

His

240

Glu

Leu

Thr

Glu

Asn
320



000

<210> 25

<211> 330

<212> PRT

<213> sulfobacillus acidophilus

<400> 25

Met Ser Tyr Phe Asp Asn Tyr Phe Asn Glu Ile val Asn Ser val Asn
1 5 10 15

Asp Ile Ile 5%5 Ser Tyr Ile Ser §1y Asp val Pro Lys geu Tyr Glu
5 0

Ala Ser Tyr His Leu Phe Thr Ser Gly Gly Lys Arg Leu Arg Pro Leu

Ile ggu Thr I1e Ser Ser Asp Leu Phe Gly Gly ggn Arg Glu Arg Ala
55

Tyr Tyr Ala Gly Ala Ala Ile Glu val Leu His Thr Phe Thr Leu val
65 70 75 80

His Asp Asp Ile ggt Asp GIn Asp Asn Sge Arg Arg Gly Leu gro Thr
S

val His val Lys Tyr Gly Leu Pro Leu Ala Ile Leu Ala Gly Asp Leu
100 105 110

Leu His Ala Lys Ala Phe GIn Leu Leu Thr Gln Ala Leu Arg Gly Leu
115 120 125

Pro Ser Glu Thr ITle Ile Lys Ala Phe Asp Ile Phe Thr Arg Ser Ile
130 135 140

ITe Ile Ile Ser Glu Gly GIn Ala val Asp Met Glu Phe Glu Asp Ar
145 150 155 16

Ile Asp I1e Lys Glu GIn Glu Tyr Leu Asp Met Ile Ser Arg Lys Thr
165 170 175

Ala Ala Leu Phe Ser Ala Ser Ser Ser Ile Gly Ala Leu Ile Ala Gly
180 185 190

Ala Asn Asp Asn Asp val Arg Leu Met Ser Asp Phe Gly Thr Asn Leu
195 200 205

Gly ITe Ala Phe GIn ITe val Asp Asp Ile Leu Gly Leu Thr Ala Asp
210 215 220

Glu Lys Glu Leu Gly Lys Pro val Phe Ser Asp Ile Arg Glu Gly Lys
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Lys Thr
Lys Lys
Glu Leu
Ala Tyr

Asn GIn
305

Leu Ala

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

<400>
Met Gly
1

Leu Asn
Ser Pro

His Leu
50

Leu Leu
65

Asp Leu
Tyr Met
Ile Pro
Leu Leu

130

Cys Glu
145

Ile

Ile

Met

275

Asn

val

Glu

26
386
PRT

Leu

val

260

Ser

Leu

Ser

Phe

val

245

Leu

Ser

Ala

Ser

Thr
325

Picea abies

26
Tyr

Ile

Phe

35

Gly

Leu

Ser

His

Pro

115

Ala

Leu

Asn

Ala

20

His

Leu

Ser

Glu

Ser

100

Arg

Gly

Met

Gly
5
Ser
Gly
Arg
Ser
Gln
85
Lys
TYyr

Gly

Gly

Ile

Lys

Ala

Glu

Lys

310

Ile

Met

Arg

val

Gly

Thr

70

val

Ala

Pro

Lys

Lys

Ala

Asp

Arg

val

Glu

Ser

His

55

Arg

Lys

Ile

Glin

Arg

Thr

Thr

Leu

Ile

280

Tyr

Asp

Arg

val

Cys

Thr

40

Leu

Ser

Asn

Ala

Lys

val

Glu

Leu

Gly

Ile

Tyr

Ile

Arg

ser

Asn

25

Ser

Lys

ser

val

val

105

Ile

Arg

Glu

Asn

Lys

Lys

Pro

330

ser

10

Leu

Leu

Lys

Lys

val

90

Asn

Tyr

Pro

Leu

Leu Cys

Lys Ser

Lys Tyr

Asn Ala

300

Gly Lys

Asn Leu

Lys Arg

Gly Ser

Glu Leu
60

Ala Leu
75

Glu Phe

Glu Ala

Glu Ser

ITe Leu

140

Ala Met
155
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Lys
Ala
Ser
285

Ile

Ala

Gly

Ile

Ser

45

Leu

val

Asp

Leu

Met

125

Cys

Pro

Glu

Ser

270

Leu

Asp

Leu

Leu

Ser

30

Thr

ser

Glin

Phe

Asp

110

Arg

Ile

Thr

Asp

Lys

Asp

Ser

Lys

TYyr

15

Ile

Ser

His

Leu

Asp

95

Lys

Tyr

Ala

Ala

Glu

Glu

TYyr

Leu

TYyr

Tyr

Pro

Lys

Arg

Ala

80

Lys

val

Ser

Ala

Cys



Ala Ile

Tyr Ile

val Phe

Leu Ala
210

Asp Ile
225

Glu Gly

Pro Ser

Ala val

Ala Ser

290

Gly Leu

Ser Glu

Ala Thr

Asp Glu

Thr Lys

GIn Asn

385

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

<400>

Glu

Asp

Ile

val

Ile

Leu

275

Glu

Leu

Glu

Tyr

Leu

355

Ala

27
444
PRT

Met

Asn

180

Glu

Glu

Leu

Met

Asp

Leu

Asp

Phe

Leu

Pro

340

Leu

Ala

Ile

165

Asp

Asp

His

Arg

Gly

Leu

Glu

Asp

GIn

Gly

Lys

Asn

Pro

His

Asp

Thr

val

Leu

230

Gly

Glu

cys

Ile

val

310

Lys

Leu

Arg

Leu

Thr

Leu

Ala

Ala

215

Leu

GlIn

Thr

Ser

Glu

295

val

Thr

Met

Gly

Phe
375

Met

Arg

Ile

200

val

Ser

val

Leu

val

280

Arg

Asp

Ala

Gly

Lys

360

Ala

saccharomyces cerevisiae
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Ser

Ser

Glu

val

Glu

265

val

Ala

Asp

Gly

Leu

345

Glin

Leu

Leu

170

Gly

Ala

Thr

Ile

250

Trp

cys

Arg

Ile

Lys

330

Glu

Glu

Ala

Ile

Lys

Gly

Ser

Gly

Ile

val

Gly

Arg

Leu

315

Asp

Lys

Leu

Asp

His

Pro

Asp

Ar

22

Arg

Glu

His

Ala

TYyr

300

Asp

Leu

Ala

Ser

Tyr

Asp

Thr

Ala

205

Thr

Ala

Ser

Ile

Ile

285

Ala

val

Ile

Lys

Asp

Asn

190

Leu

Leu

Thr

Glu

His

270

Met

Arg

Ser

Ser

Phe

Ala

Leu

175

His

Leu

Gly

Gly

Gly

Lys

Gly

cys

GlIn

Asp

335

Phe

Asp

Ser

Pro

Lys

Ser

Thr

Ser

240

Asp

Thr

Gly

val

Ser

320

Lys

Pro

Arg

Met Gly Lys Leu Leu GIn Leu Ala Leu His Pro val Glu Met Lys Ala
1 S 10 15
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Ala

Glin

Thr

Arg

65

Ile

Arg

Asn

Ile

Lys

145

Asp

val

Leu

GlIn

225

Glu

Glu

Ala

Leu

Ser

Ser

50

Asn

Glu

His

Ala

Leu

130

Glu

Glu

Tyr

Ile

Leu

210

Asp

Ile

Asn

Leu

Lys

Thr

35

Arg

Cys

Asp

Phe

Pro

115

Ile

Ile

Asn

Cys

val

195

Tyr

Tyr

Trp

Glu

Ser
275

Leu

20

Ser

Ser

val

Asp

His

100

Asp

Glu

Thr

Tyr

His

180

Ile

Glu

Asn

Ser

Gln

260

His

Lys

Pro

Phe

Thr

Met

85

Glu

val

Phe

Glu

Asn

165

Tyr

Ala

Ser

Glu

Gln

245

Leu

val

Phe

TYyr

Ala

Leu

70

Ser

Lys

Lys

His

Lys

Leu

val

Lys

Met

Asp

230

TYyr

Gly

Ile

Cys

Leu

Ala

55

Phe

Ile

Leu

Asp

Lys

Met

Asn

Ala

Phe

Ala

Leu

Asp

Arg

Leu

40

val

Tyr

Glu

Leu

Ar

12

Leu

Gly

Gly

Gly

Ala

200

Leu

val

Pro

Asp

val
280

Thr

25

His

Ile

Leu

His

Leu

105

Ala

Lys

Asn

Leu

Leu

185

Asn

Phe

Asp

GlIn

265

Leu

Pro

Cys

Arg

Ile

Asp

90

Thr

val

Pro

Gly

Glin

170

val

Glu

Leu

Gly

Leu

250

Ile

Thr

Leu Phe

Phe Glu

Glu Leu
60

Leu Arg
75

Leu Lys
Lys Trp
Leu Thr
Glu Tyr

140
Met Ala

155

Thr val

Gly Asp

Ser Leu

GIn Lys

220

Arg Ser

Lys Asp

Asn His

Tyr Leu
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ser

Leu

45

His

Ala

Ile

Ser

Asp

His

Gly

TYyr

Thr

Phe

Phe

Leu

Ala
285

Ile

30

Leu

Pro

Leu

Asp

Phe

110

Phe

Glu

Tyr

Asp

Leu

190

Ser

Asn

Trp

Met

val

270

Gly

Tyr

Asn

Glu

Asp

Leu

95

Asp

Glu

val

Ile

Tyr

175

Thr

Asn

Ile

Pro

Ile

Asp

Phe

Leu

Thr

80

Leu

Gly

ser

Ile

Leu

160

Asp

Arg

Glu

Ile

Lys

Pro

Asn



Glu Gln
290

Ala Thr
305

val Lys

Thr Leu

Lys Ser

Gln Ile
370

Leu Pro
385

Lys Glu

Glu Glu

Leu Gly

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

<220>
<223>

<400>

Ser

Leu

Ile

Arg

Lys

Ser

Pro

Arg

TYr

Phe

435

28
13
DNA

Thr

Ala

Arg

Lys

Asn

Ser

Lys

Tyr

Phe

Leu

Lys

325

Cys

Ala

Ile

val

Tyr

Glin

val

310

Gly

val

val

Glu

390

Tyr

Asn

Ile

Phe

295

Phe

Thr

Glu

GlIn

Gln

375

Pro

Asp

Met

Tyr

Artificial Sequence

Cys

Asn

Thr

Ile

360

Phe

Asn

Asp

val

Thr
440

Ala

Asn

Cys

Phe

345

Pro

Met

Glu

Glu

Leu

425

Leu

mMRNA destabilizing consensus

28

tatatatata tat

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

<220>
<223>

<400>

29
9
DNA

Artificial Sequence

I1e Pro

Arg Glu
315

Cys Leu
330

Asp Tyr

Asn Phe

Glu Glu

Thr Pro

395

Leu val
410

Ser Ile

His Arg

sequence

mMRNA destabilizing consensus sequence
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GIn

300

val

Ile

Tyr

Leu

Met

380

Ile

Pro

Ile

Ala

val

Leu

Leu

Leu

TYyr

Phe

Thr

Ser

Met

His

Lys

Ar

35

Leu

GIn

Leu

Gln

ser
430

Ala

Gly

Ser

335

Asp

Asn

Asp

Lys

GIn

415

val

Ile
Asp

320

Arg

Ile

Lys

val

400

Glu

Leu

13



