<110>

<120>
same

<130>
<160> 33
<170>
<210> 1
<211>

<212>
<213>

DNA
<400> 1

atgcgggect
attgcgectt
acctcctceca
tgcgacaagt
acggcgtgea
ggagtcgcgg
gaggttgttg
acacagcttg
tccgaaaagg
atcatggtct
cacggtacca
aatacatggg
aacgccgcecg
attgcctcga
gacaaggcta
gctctcgaag
gctgtcatgg
gtcccctatg
aacaccggtg
aatatcatgg

ggacatgccg

1371

PF60513

tccattgege
tgctttccga
ttgtcggtgt
acggtgccceg
cagggttcgt
gagctacctt
gaaccgcaaa
tcatgggatc
cctggagaac
atcgaatcag
tgccggaggt
ttctgtteat
ccctttattt
tttttggatg
atgccaagat
gagctcttgt
tgttcttttce
tcgacccege
cggtctgett
gatattcaat

gcctettttg
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Phaeodactylum tricornutum

atggtggtge
aatccgtgac
tggtggcact
tgtcctttte
caacagcgct
cgttecectge
cgcettgtgt
agccctttte
ggtttgegtyg
tgatgatgct
ttctgcaget
ccagtacgceg
caaggatgaa
gatgaacctt
gggaatgcge
tctegtttte
gttgaacgtc
gtccaccgga
cggtctcgga

tcttgegtcea

gggcaaggac

tttttecatcg
gatattggca
attttgatge
atgctcattc
accggtctceg
cagtactggt
ggcggatggg
cctcetettta
gtcccggceta
cccaagggaa
gctteotttece
tgctgetttg
tttggtcagt
ttcgctegtyg
ggccgtattt
gcccagacgg
caagctgctg
tccatctcegg
ttccgtcaac
gcattgatgt

gatgtcgtgce

cctttttceat
tcacgaaaca
gtttcatcat
toctgtttege
ccatccteeg
cgagccgaat
gtaacctcgg
aagtcttttt
ttgttgccat
attacgacga
gttccggage
gagtcgaatt
caaccgaatc
gcctcggagg
gggtacagac
gatcacttgg
aaggtgccac
gtatcgtcgg
ttagctacga
cggtcttcat

caaaggagac

ctggtttgec
agacgtttgg
gggacccatg
ctccattccec
actttttatt
gttcacaaag
aggtggcgtc
cgacggagat
ggcttctggt
gatgaagaaa
attgaatttg
gaccatgaat
ggctgccgec
ctttgccagt
gatctttett
agctgccatt
ctacggaatt
tgctggagga
aaaggcattc
taatatcaag

cctcactgtce
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cctgcgecagg aagaagaaat tgaagcectag cttgaaaccce agetttcecttg tacaaagttg 1320

gcattataag aaagcattgc ttatcaattt gttgcaacga acaggtcact a 1371
<210> 2

<211> 429

<212> PRT

<213> Phaeodactylum tricornutum
<400> 2
Met Arg Ala Phe His Cys Ala Trp Trp Cys Phe Phe Ile Ala Phe Phe

1 5 10 15

Ile Trp Phe Ala Ile Ala Pro Leu Leu Ser Glu Ile Arg Asp Asp Ile
20 25 30

Gly Ile Thr Lys Gln Asp Val Trp Thr Ser Ser Ile Val Gly Val Gly
35 40 45

Gly Thr Ile Leu Met Arg Phe Ile Met Gly Pro Met Cys Asp Lys Tyr
50 55 60

Gly Ala Arg Val Leu Phe Met Leu Ile Leu Cys Phe Ala Ser Ile Pro
65 70 75 80

Thr Ala Cys Thr Gly Phe Val Asn Ser Ala Thr Gly Leu Ala Ile Leu
85 90 95

Arg Leu Phe Ile Gly Val Ala Gly Ala Thr Phe Val Pro Cys Gln Tyr
100 105 110

Trp Ser Ser Arg Met Phe Thr Lys Glu Val Val Gly Thr Ala Asn Ala
115 120 125

Leu Cys Gly Gly Trp Gly Asn Leu Gly Gly Gly Val Thr Gln Leu Val
130 135 140

Met Gly Ser Ala Leu Phe Pro Leu Phe Lys Val Phe Phe Asp Gly Asp
145 150 155 160

Ser Glu Lys Ala Trp Arg Thr Val Cys Val Val Pro Ala Ile Val Ala
165 170 175

Met Ala Ser Gly Ile Met Val Tyr Arg Ile Ser Asp Asp Ala Pro Lys
180 185 190

Gly Asn Tyr Asp Glu Met Lys Lys His Gly Thr Met Pro Glu Val Ser



Ala Ala
210

Leu Phe
225

Asn Ala

Ser Ala

Arg Gly

Met Arg
290

Ala Leu
305

Ala Val

Thr Tyr

Ser Gly

Leu Gly

370

Tyr Ser
385

Gly His

Thr Leu

<210>
<211>

195

Ala

Ile

Ala

Ala

Leu

275

Gly

Val

Met

Gly

Ile

355

Phe

Ile

Ala

Thr

1585

Ser

Gln

Ala

Ala

260

Gly

Arg

Leu

Val

Ile

340

Val

Arg

Leu

Gly

Val
420

Phe

Tyr

Leu

245

Ile

Gly

Ile

Val

Phe

325

Val

Gly

Gln

Ala

Leu

405

Pro

Arg

Ala

230

Tyr

Ala

Phe

Trp

Phe

310

Phe

Pro

Ala

Leu

Ser

390

Phe

Ala

Ser

215

Cys

Phe

Ser

Ala

Val

295

Ala

Ser

Tyr

Gly

Ser

375

Ala

Trp

Gln

200

Gly

Cys

Lys

Ile

Ser

280

Gln

Gln

Leu

Val

Gly

360

Tyr

Leu

Gly

Glu

Ala

Phe

Asp

Phe

265

Asp

Thr

Thr

Asn

Asp

345

Asn

Glu

Met

Lys

Glu
425

Leu

Gly

Glu

250

Gly

Lys

Ile

Gly

Val

330

Pro

Thr

Lys

Ser

Asp

410

Glu

Asn

Val

235

Phe

Trp

Ala

Phe

Ser

315

Gln

Ala

Gly

Ala

Val

395

Asp

Ile

Leu

220

Glu

Gly

Met

Asn

Leu

300

Leu

Ala

Ser

Ala

Phe

380

Phe

Val

Glu

205

Asn

Leu

Gln

Asn

Ala

285

Ala

Gly

Ala

Thr

Val

365

Asn

Ile

Val

Ala

Thr

Thr

Ser

Leu

270

Lys

Leu

Ala

Glu

Gly

350

Cys

Ile

Asn

Pro

Trp

Met

Thr

255

Phe

Met

Glu

Ala

Gly

335

Ser

Phe

Met

Ile

Lys
415

Val

Asn

240

Glu

Ala

Gly

Gly

Ile

320

Ala

Ile

Gly

Gly

Lys

400

Glu



<212>
<213>

DNA
<400> 3

ccaacttgtt
cacaaatatg
gtggaagaag
cgagatcaga
gtgcttttte
tgacgatatt
cactattttg
tttcatgctce
cgctaccggt
ctgccagtac
gtgtggcgga
tttcecctete
cgtggteccg
tgctcecccaag
agctgettcet
cgcgtgetge
tgaatttggt
cctttteget
gcgcggecgt
tttcgecgecag
cgtacaagct
cggatccatc
cggattceegt
gtcagcattg
ggacgatgtc
ctgagcttga
tcgtaaaact

<210> 4
<211> 478

gaccttcgaa
tccgatatceg
tacagctcct
ctttgtaget
atcgeoetttt
ggcatcacga
atgcgtttcg
attcteotgtt
ctcgecatcec
tggtcgagec
tggggtaacc
tttaaagtct
gctattgttg
ggaaattacg
ttcegtteeg
tttggagtcg
cagtcaaccg
cgtggecteg
atttgggtac
acgggatcac
gctgaaggtyg
tcgggtatceg
caacttagct
atgtcggtcet
gtgcaaaagg
agaggcatgc

tttgttactt

Phaeodactylum tricornutum

acaaacaaaa
acgataagcc
accatatcaa
ttgctcggec
tcatctggtt
aacaagacgt
tcatgggacc
tcgectecat
tccgactttt
gaatgttcac
tcggaggtgg
ttttcgacgg
ccatggcettce
acgagatgaa
gagcattgaa
aattgaccat
aatcggctge
gaggctttge
agacgatctt
ttggagctgce
ccacctacgg
tcggtgetgg
acgaaaaggc
tcattaatat
cgaccctcac
ccaaagggga

tttga

ccaacgcttt
caccccagtt
gactgatcct
ccacatgcgg
tgccattgeg
ttggacctcc
catgtgcgac
tcccacggeg
tattggagtc
aaaggaggtt
cgtcacacag
agattccgaa
tggtatcatg
gaaacacggt
tttgaataca
gaataacgcc
cgccattgec
cagtgacaag
tottgetete
cattgctgtc
aattgtccct
aggaaacacc
attcaatatc
caagggacat
tgtccctgeg

ttctgattgt

ataccaacaa
gagtctggtg
gaccaggatg
gccttecatt
cotttgettt
tccattgteg
aagtacggtg
tgcacagggt
gcgggagcta
gttggaaccg
cttgtcatgg
aaggcctgga
gtctatcgaa
accatgccgg
tgggttctgt
gccgececttt
tcgatttttg
gctaatgcca
gaaggagctc
atggtgttct
tatgtcgacc
ggtgcggtet
atgggatatt
gccggectet
caggaagaag

caattttgat

cacctgacaa
aaccctctga
ataaggctag
gcgcatggtyg
ccgaaatccg
gtgttggtgg
cccegtgtect
tcgtcaacag
ccttegttec
caaacgcctt
gatcagccct
gaacggtttg
tcagtgatga
aggtttctge
tcatccagta
atttcaagga
gatggatgaa
agatgggaat
ttgttcotegt
tttcgttgaa
ccgegtecac
gcttcggtet
caattcttge
tttggggcaa
aaattgaagc

ataaaaattt
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<212>
<213>

<400>

PRT
Phaeodactylum tricornutum

Met Ser Asp

1

Ser

Gln

His

Phe

65

Ile

Gly

Tyr

Pro

Leu

145

Tyr

Ala

Val

Asp

Glu

Asp

Met

50

Ile

Gly

Gly

Gly

Thr

130

Arg

Trp

Leu

Met

Ser
210

Trp

Asp

35

Arg

Trp

Ile

Thr

Ala

115

Ala

Leu

Ser

Cys

Gly

195

Glu

Ile

Lys

20

Lys

Ala

Phe

Thr

Ile

100

Arg

Cys

Phe

Ser

Gly

180

Ser

Lys

Asp

Lys

Ala

Phe

Ala

Lys

85

Leu

Val

Thr

Ile

Arg

165

Gly

Ala

Ala

Asp

Tyr

Ser

His

Ile

70

Gln

Met

Leu

Gly

Gly

150

Met

Trp

Leu

Trp

Lys

Ser

Glu

Cys

55

Ala

Asp

Arg

Phe

Phe

135

Val

Phe

Gly

Phe

Arg
215

Pro

Ser

Ile

40

Ala

Pro

Val

Phe

Met

120

Val

Ala

Thr

Asn

Pro

200

Thr

Thr

Tyr

25

Arg

Trp

Leu

Trp

Val

105

Leu

Asn

Gly

Lys

Leu

185

Leu

Val

Pro

10

His

Leu

Trp

Leu

Thr

90

Met

Ile

Ser

Ala

Glu

170

Gly

Phe

Cys

Val

Ile

Cys

Cys

Ser

75

Ser

Gly

Leu

Ala

Thr

155

Val

Gly

Lys

Val

Glu

Lys

Ser

Phe

60

Glu

Ser

Pro

Cys

Thr

140

Phe

Val

Gly

Val

Val
220

Ser

Thr

Phe

45

Phe

Ile

Ile

Met

Phe

125

Gly

Val

Gly

Val

Phe

205

Pro

Gly

Asp

30

Ala

Ile

Arg

Val

Cys

110

Ala

Leu

Pro

Thr

Thr

190

Phe

Ala

Glu

15

Pro

Arg

Ala

Asp

Gly

95

Asp

Ser

Ala

Cys

Ala

175

Gln

Asp

Ile

Pro

Asp

Pro

Phe

Asp

80

Val

Lys

Ile

Ile

Gln

160

Asn

Leu

Gly

Val



Ala

225

Lys

Ser

Val

Asn

Glu

305

Ala

Gly

Gly

Ile

Ala

385

Ile

Gly

Gly

Lys

Ala

Met

Gly

Ala

Leu

Asn

290

Ser

Arg

Met

Ala

Ala

370

Thr

Ser

Leu

Tyr

Gly

450

Thr

Ala

Asn

Ala

Phe

275

Ala

Ala

Gly

Arg

Leu

355

Val

Tyr

Gly

Gly

Ser

435

His

Leu

Ser

Tyr

Ala

260

Ile

Ala

Ala

Leu

Gly

340

Val

Met

Gly

Ile

Phe

420

Ile

Ala

Thr

Gly

Asp

245

Ser

Gln

Ala

Ala

Gly

325

Arg

Leu

Val

Ile

Val

405

Arg

Leu

Gly

Val

Ile

230

Glu

Phe

Tyr

Leu

Ile

310

Gly

Ile

Val

Phe

Val

390

Gly

Gln

Ala

Leu

Pro

Met

Met

Arg

Ala

Tyr

295

Ala

Phe

Trp

Phe

Phe

375

Pro

Ala

Leu

Ser

Phe

455

Ala

Val

Lys

Ser

Cys

280

Phe

Ser

Ala

Val

Ala

360

Ser

Tyr

Gly

Ser

Ala

440

Trp

Gln

Tyr

Lys

Gly

265

Cys

Lys

Ile

Ser

Gln

345

Gln

Leu

Val

Gly

Tyr

425

Leu

Gly

Glu

Arg

His

250

Ala

Phe

Asp

Phe

Asp

330

Thr

Thr

Asn

Asp

Asn

410

Glu

Met

Lys

Glu

Ile

235

Gly

Leu

Gly

Glu

Gly

315

Lys

Ile

Gly

Val

Pro

395

Thr

Lys

Ser

Asp

Glu

Ser

Thr

Asn

Val

Phe

300

Trp

Ala

Phe

Ser

Gln

380

Ala

Gly

Ala

Val

Asp

460

Ile

Asp

Met

Leu

Glu

285

Gly

Met

Asn

Leu

Leu

365

Ala

Ser

Ala

Phe

Phe

445

Val

Glu

Asp

Pro

Asn

270

Leu

Gln

Asn

Ala

Ala

350

Gly

Ala

Thr

Val

Asn

430

Ile

Val

Ala

Ala

Glu

255

Thr

Thr

Ser

Leu

Lys

335

Leu

Ala

Glu

Gly

Cys

415

Ile

Asn

Gln

Pro

240

Val

Trp

Met

Thr

Phe

320

Met

Glu

Ala

Gly

Ser

400

Phe

Met

Ile

Lys



465

<210> 5
<211>
<212>
<213>

DNA
<400> 5

atgtcggaaa
tacagtacgt
ctgtgcagct
attgcettet
ggcatcacca
atgcgcecttta
gtcgtteget
ggtgttgctg
gaagtcgttg
acacagcttg
tcagaaatgg
attattgtgt
catggtacca
aatacatggg
aatgccgegg
attgcttcca
gataaggcca
gcgctcgaag
gttgtcatga
gttccctatg
aacactggtg
aacattatgg
gggcatgcaa
cctatgecag
ttccecececcgac

ta

1502

470

ctgacaagcc
acagtattaa
ttgcceggec
tcatttggtt
aacaggatgt
ttatgggacc
tctattccta
gttctacctt
gaacagctaa
tcatgggatc
cctggcgaac
atcgtatcag
tgcctgaagt
tottgtttgt
ctctgtattt
tttttggatg
acgccaagat
gtgcccttgt
ttttettcte
tcgacccege
ccgtetgett
ggtattccat
gtatgttctg
aggctgaaga

tatttccttce

Phaeodactylum tricornutum

aactatcgta
gaccgacccc
ccacatgcga
tgccatcgec
ttggacttcg
catgtgtgat
cggcatcgec
tgttccottge
tgcetttgtge
tgccctettce
agtttgtgtt
tgacgatgct
ctcagctget
acagtatgcg
taaggacgag
gatgaatctt
gggaatgcge
tctggtattt
cttgaacgtc
ctctactgga
cggactcgga
ccttgegtcea
gggtaaggat
agagatcgaa

aacatcttat

475

gaagccggtyg
gaccaagatg
gctttccact
ccccttetet
tcgattgteg
aaatacggtg
accggactcg
cagtattggt
ggtggctggg
ccgetgttea
atcccagcca
ccgaagggaa
gccteattec
tgotgttttg
tttggtcaat
tttgctcgeg
ggacgtcttt
gctcagactg
caagccgctg
tccatttceg
ttccgtcage
gccttcatgt
gaaattatcg
gcctagagtce

tcttaaagtt

aacctgttga
ataaggctac
gttcttggtyg
ccgaaatcag
gagtcggcgg
ctcgtattte
cggtcttgeg
cgagccgtat
gaaatctggg
aaattttctt
ttattgccat
actacgttga
gttcaggagc
gagtggagct
cgacagaatc
gtctcggagg
gggtacaaac
gatcgctggt
aaggcgctac
gtatcgtggg
tcagctacga
cagctttaat
aaaagggaat
tcectggttga

acttattttc

atggaagcag
agaaatcaaa
gtgtttttte
agacgatatt
aacaattttg
tcttgattet
toctgttcatt
gttttcgaaa
tggtggagtc
tgacggcgac
ggcatctggt
tatgaagaag
attgaacctc
gactatgaac
tgctgctgea
ctttacaagt
tatttttctt
tggagccatt
ttatggaata
agctggaggt
aaaagcattt
caacataaag
acttgetgtt
ttttgtccat

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

<400>

Met

Glu

Asp

Met

Ile

65

Gly

Gly

Gly

Ile

Ser

145

Glu

Gly

Phe

Cys

Ser

Trp

Asp

Arg

50

Trp

Ile

Thr

Ala

Ala

130

Thr

Val

Gly

Lys

Val

6
4
P

71
RT

Phaeodactylum tricornutum

6

Glu

Lys

Lys

35

Ala

Phe

Thr

Ile

Arg

115

Thr

Phe

Val

Gly

Ile

195

Ile

Thr

Gln

20

Ala

Phe

Ala

Lys

Leu

100

Ile

Gly

Val

Gly

Val

180

Phe

Pro

Asp

Tyr

Thr

His

Ile

Gln

85

Met

Ser

Leu

Pro

Thr

165

Thr

Phe

Ala

Lys

Ser

Glu

Cys

Ala

70

Asp

Arg

Leu

Ala

Cys

150

Ala

Gln

Asp

Ile

Pro

Thr

Ile

Ser

55

Pro

Val

Phe

Asp

Val

135

Gln

Asn

Leu

Gly

Ile

Thr

Tyr

Lys

40

Trp

Leu

Trp

Ile

Ser

120

Leu

Tyr

Ala

Val

Asp

200

Ala

Ile

Ser

25

Leu

Trp

Leu

Thr

Met

105

Val

Arg

Trp

Leu

Met

185

Ser

Met

Val

10

Ile

Cys

Cys

Ser

Ser

90

Gly

Val

Leu

Ser

Cys

170

Gly

Glu

Ala

Glu

Lys

Ser

Phe

Glu

75

Ser

Pro

Arg

Phe

Ser

155

Gly

Ser

Met

Ser

Ala

Thr

Phe

Phe

60

Ile

Ile

Met

Phe

Ile

140

Arg

Gly

Ala

Ala

Gly

Gly

Asp

Ala

45

Ile

Arg

Val

Cys

Tyr

125

Gly

Met

Trp

Leu

Trp

205

Ile

Glu

Pro

30

Arg

Ala

Asp

Gly

Asp

110

Ser

Val

Phe

Gly

Phe

190

Arg

Ile

Pro

15

Asp

Pro

Phe

Asp

Val

95

Lys

Tyr

Ala

Ser

Asn

175

Pro

Thr

Val

Val

Gln

His

Phe

Ile

80

Gly

Tyr

Gly

Gly

Lys

160

Leu

Leu

Val

Tyr



Arg

225

His

Ala

Phe

Asp

Phe

305

Asp

Thr

Thr

Asn

Asp

385

Asn

Glu

Met

Lys

210

Ile

Gly

Leu

Gly

Glu

290

Gly

Lys

Ile

Gly

Val

370

Pro

Thr

Lys

Ser

Asp
450

Ser

Thr

Asn

Val

275

Phe

Trp

Ala

Phe

Ser

355

Gln

Ala

Gly

Ala

Ala

435

Glu

Asp

Met

Leu

260

Glu

Gly

Met

Asn

Leu

340

Leu

Ala

Ser

Ala

Phe

420

Leu

Ile

Asp

Pro

245

Asn

Leu

Gln

Asn

Ala

325

Ala

Val

Ala

Thr

Val

405

Asn

Ile

Ile

Ala

230

Glu

Thr

Thr

Ser

Leu

310

Lys

Leu

Gly

Glu

Gly

390

Cys

Ile

Asn

Glu

215

Pro

Val

Trp

Met

Thr

295

Phe

Met

Glu

Ala

Gly

375

Ser

Phe

Met

Ile

Lys
455

Lys

Ser

Val

Asn

280

Glu

Ala

Gly

Gly

Ile

360

Ala

Ile

Gly

Gly

Lys

440

Gly

Gly

Ala

Leu

265

Asn

Ser

Arg

Met

Ala

345

Val

Thr

Ser

Leu

Tyr

425

Gly

Ile

Asn

Ala

250

Phe

Ala

Ala

Gly

Arg

330

Leu

Val

Tyr

Gly

Gly

410

Ser

His

Leu

Tyr

235

Ala

Val

Ala

Ala

Leu

315

Gly

Val

Met

Gly

Ile

395

Phe

Ile

Ala

Ala

220

Val

Ser

Gln

Ala

Ala

300

Gly

Arg

Leu

Ile

Ile

380

Val

Arg

Leu

Ser

Val
460

Asp

Phe

Tyr

Leu

285

Ile

Gly

Leu

Val

Phe

365

Val

Gly

Gln

Ala

Met

445

Pro

Met

Arg

Ala

270

Tyr

Ala

Phe

Trp

Phe

350

Phe

Pro

Ala

Leu

Ser

430

Phe

Met

Lys

Ser

255

Cys

Phe

Ser

Thr

Val

335

Ala

Ser

Tyr

Gly

Ser

415

Ala

Trp

Pro

Lys

240

Gly

Cys

Lys

Ile

Ser

320

Gln

Gln

Leu

Val

Gly

400

Tyr

Phe

Gly

Glu



Ala Glu Glu Glu Ile Glu Ala
470

465

<210> 7

<211> 1540
<212> DNA
<213>

<400> 7
atgagtggaa

tctgaacaat
ccaggccgaa
ccgggecact
ctcatggatt
tgagatccaa
tgtcggaggt
ccgagtectce
tgtcaactct
tttcgtcatg
caatgctctt
atcagcgttg
tgcgtggcga
tttcttetat
catggccgat
gtttttgtte
cgctctgtac
catcttcgga
caacgccagg
gggtgctctt
ggtcttettt
cgttgaccca
agccgteget
gggagcegte

tagaatgatt

ctgatgttge
gttttcgacg
tggaagaagt
gagatcaagc
ggattcttca
gatactcttg
acaattttca
ttcacctttg
gccacttccc
tgccaatatt
gtcggtggat
tttccactgt
tgggtttcta
tccgacgatg
gtttccgeeg
attcaatacg
ttcaaggaga
tggatgaatc
atgggaatgc
gtcttggttt
tctctatteg
cccgecactg
tttggaatgg
atctgtgegt

ggaggagaag

Cylindrotheca fusiformis

aactggtgct
acttgttttt
accaagagta
tgtgtaactt
ttgccttett
acttggacaa
tgogtttect
tocctttgett
ttgcegttet
ggactagccg
ggggaaatct
tcaaggaaat
tcgttecege
cgcccaaggg
ccgettectt
catgctgcett
agttctcget
ttttcgeeceg
gtggacgcct
ttgccaacac
tccaagecege
gagctattge
gattccgtca
cttctgtett

cggatgatgt

cctgtaagtt
ctgacgacga
ctcccttgac
ctctegtecc
catctggttc
gaaggaagtc
tctaggaccg
cgcttctatce
ccgattgttce
aatgttcaca
tggaggaggt
cttcaagaac
cgtcgttgea
aaactacaac
ccgcaccgga
cggtgtggaa
gaccactgaa
tggcgetggt
ttggactcac
aggatcgttg
tgaagggtcc
cggtatcatt
gttggactac
gtcagtcttc

cggtgccaag

gcaatcgtca
cacattcatt
gtcgatcceg
catatgagag
gccatcgcetce
tggacttctt
ttctgcgaca
cccactgect
attggaactg
aagcaagtgg
gtcacgcagc
gagcctgacc
ttcgcaattg
gagatgaaga
gcactcaacc
ctgaccatga
gaagcggecg
ggattcctta
accatcttge
acgggagcca
tcttatggaa
ggagctggag
aaagatgctt
atctgcatcc

gaccccactt

tttccctgac
gcctetcetec
atcaagacga
ctttccattt
cccttetcag
ctattgtcgg
agatcgggec
gtaccggatt
ctggaggtac
tcggaactge
ttgtcatggg
ccgcectgagac
gtctcctaat
agaatggggc
tcaatacttg
acaacgccge
ccattgectce
gtgacaaggc
tggcttgtga
ttgtcgttat
tcgtccecta
gaaacactgg
tcatcatcat
ccggatcegtce

tgtcggttee

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500



ccaacctgat accgagaaga ctcaagatgt caatgcectaa 1540

<210> 8
<211> 438
<212> PRT

<213> Cylindrotheca fusiformis
<400> 8
Met Arg Ala Phe His Phe Ser Trp Ile Gly Phe Phe Ile Ala Phe Phe

1 5 10 15

Ile Trp Phe Ala Ile Ala Pro Leu Leu Ser Glu Ile Gln Asp Thr Leu
20 25 30

Asp Leu Asp Lys Lys Glu Val Trp Thr Ser Ser Ile Val Gly Val Gly
35 40 45

Gly Thr Ile Phe Met Arg Phe Leu Leu Gly Pro Phe Cys Asp Lys Ile
50 55 60

Gly Pro Arg Val Leu Phe Thr Phe Val Leu Cys Phe Ala Ser Ile Pro
65 70 75 80

Thr Ala Cys Thr Gly Phe Val Asn Ser Ala Thr Ser Leu Ala Val Leu
85 90 95

Arg Leu Phe Ile Gly Thr Ala Gly Gly Thr Phe Val Met Cys Gln Tyr
100 105 110

Trp Thr Ser Arg Met Phe Thr Lys Gln Val Val Gly Thr Ala Asn Ala
115 120 125

Leu Val Gly Gly Trp Gly Asn Leu Gly Gly Gly Val Thr Gln Leu Val
130 135 140

Met Gly Ser Ala Leu Phe Pro Leu Phe Lys Glu Ile Phe Lys Asn Glu
145 150 155 160

Pro Asp Pro Ala Glu Thr Ala Trp Arg Trp Val Ser Ile Val Pro Ala
165 170 175

Val Val Ala Phe Ala Ile Gly Leu Leu Ile Phe Phe Tyr Ser Asp Asp
180 185 190

Ala Pro Lys Gly Asn Tyr Asn Glu Met Lys Lys Asn Gly Ala Met Ala
195 200 205



Asp

Thr

225

Thr

Thr

Leu

Arg

Cys

305

Gly

Glu

Gly

Ala

Ile

385

Cys

Gly

Thr

Val

210

Trp

Met

Thr

Phe

Met

290

Glu

Ala

Gly

Ala

Phe

370

Met

Ile

Ala

Gln

Ser

Phe

Asn

Glu

Ala

275

Gly

Gly

Ile

Ser

Ile

355

Gly

Gly

Pro

Lys

Asp
435

Ala

Leu

Asn

Glu

260

Arg

Met

Ala

Val

Ser

340

Ala

Met

Ala

Gly

Asp

420

Val

Ala

Phe

Ala

245

Ala

Gly

Arg

Leu

Val

325

Tyr

Gly

Gly

Val

Ser

405

Pro

Asn

Ala

Ile

230

Ala

Ala

Ala

Gly

Val

310

Met

Gly

Ile

Phe

Ile

390

Ser

Thr

Ala

Ser

215

Gln

Ala

Ala

Gly

Arg

295

Leu

Val

Ile

Ile

Arg

375

Cys

Arg

Leu

Phe

Tyr

Leu

Ile

Gly

280

Leu

Val

Phe

Val

Gly

360

Gln

Ala

Met

Ser

Arg

Ala

Tyr

Ala

265

Phe

Trp

Phe

Phe

Pro

345

Ala

Leu

Ser

Ile

Val
425

Thr

Cys

Phe

250

Ser

Leu

Thr

Ala

Ser

330

Tyr

Gly

Asp

Ser

Gly

410

Pro

Gly

Cys

235

Lys

Ile

Ser

His

Asn

315

Leu

Val

Gly

Tyr

Val

395

Gly

Gln

Ala

220

Phe

Glu

Phe

Asp

Thr

300

Thr

Phe

Asp

Asn

Lys

380

Leu

Glu

Pro

Leu

Gly

Lys

Gly

Lys

285

Ile

Gly

Val

Pro

Thr

365

Asp

Ser

Ala

Asp

Asn

Val

Phe

Trp

270

Ala

Leu

Ser

Gln

Pro

350

Gly

Ala

Val

Asp

Thr
430

Leu

Glu

Ser

255

Met

Asn

Leu

Leu

Ala

335

Ala

Ala

Phe

Phe

Asp

415

Glu

Asn

Leu

240

Leu

Asn

Ala

Ala

Thr

320

Ala

Thr

Val

Ile

Ile

400

Val

Lys



<210> 9

<211> 1540
<212> DNA
<213>

<400> 9
atgagtggaa

tctgaacaat
ccaggccgaa
ccgggecact
ctcatggatt
tgagatccaa
tgtcggaggt
ccgagtectce
tgtcaactct
tttcgtcatg
caatgctctt
atcagcgttg
tgcgtggcga
tttcttetat
catggccgat
gtttttgtte
cgttctgtac
catcttcgga
caacgccagg
gggtgctctt
ggtcttettt
cgttgaccca
agccgteget
gggagcegte
tagaatgatt

cgaacctgat

<210> 10

ctgatgttge
gttttcgacg
tggaagaagt
gagatcaagc
ggattcttca
gatactcttg
acaattttca
ttcacctttg
gccacttccc
tgccaatatt
gtcggtggat
tttccactgt
tgggtttcta
tccgacgatg
gtttccgeeg
atccaatacg
ttcaaggaga
tggatgaatc
atgggaatgc
gtcttggttt
tctctatteg
cccgecactg
tttggaatgg
atctgtgegt
ggaggagaag

acccagaaga

Cylindrotheca fusiformis

aactggtgct
acttgttttt
accaagagta
tatgtaactt
ttgccttett
acttggacaa
tgogtttect
tocctttgett
ttgccgtect
ggactagccg
ggggaaatct
tcaaggaaat
tcgttecege
cgcccaaggg
ccgettectt
catgctgcett
agttctcget
ttttcgeeceg
gtggacgcct
ttgccaacac
tccaagecege
gagctattge
gattccgtca
cttctgtett
cggatgatgt

ctcaggatgt

cctgtaagtt
ctgacgacga
ctcccttgac
ctcteggecc
catctggttc
gaaggaagtc
tctaggaccg
cgcttetatt
ccgattgttce
aatgttcaca
tggaggaggt
cttcaagaac
cgtcgttgea
aaactaccac
ccgcaccgga
cggtgtggaa
gaccactgaa
tggcgetggt
ttggactcag
aggatcgttg
tgaagggtcc
cggtatcatt
gttggactac
gtcagtcttc
cggtgccaag

caatgcctaa

gcaatcatca
cacattcatt
gtcgatcceg
catatgagag
gccatcgcetce
tggacttcat
ttctgcgaca
cccactgect
attggaactg
aagcaagtgg
gtcacgcagc
gagcctgacc
ttcgcaattg
gagatgaaga
gcactcaacc
ctgaccatga
gaagcggecg
ggattcctta
accatcttge
acgggagcca
tcttatggaa
ggagctggag
aaagatgctt
atctgcatcc

gaccccactt

tttccecegac
gcctetcetec
atcaagacga
ctttccattt
cccttetcag
ctattgtcgg
agatcgggec
gtaccggatt
ctggaggtac
tcggaactge
ttgtcatggg
ccgcectgagac
gtctcctaat
agaatggggc
tcaatacttg
acaacgccge
ccattgectce
gtgacaaggc
tggcttgtga
ttgtcgttat
tcgtccecta
gaaacactgg
tcatcatcat
ccggatcegtce

tgtcggttee

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1540



<211>
<212>
<213>

<400>

438
PRT

Cylindrotheca fusiformis

10

Met Arg Ala

1

Ile

Asp

Gly

Gly

65

Thr

Arg

Trp

Leu

Met

145

Pro

Val

Ala

Asp

Trp

Leu

Thr

50

Pro

Ala

Leu

Thr

Val

130

Gly

Asp

Val

Pro

Val
210

Phe

Asp

35

Ile

Arg

Cys

Phe

Ser

115

Gly

Ser

Pro

Ala

Lys

195

Ser

Phe

Ala

20

Lys

Phe

Val

Thr

Ile

100

Arg

Gly

Ala

Ala

Phe

180

Gly

Ala

His

Ile

Lys

Met

Leu

Gly

85

Gly

Met

Trp

Leu

Glu

165

Ala

Asn

Ala

Phe

Ala

Glu

Arg

Phe

70

Phe

Thr

Phe

Gly

Phe

150

Thr

Ile

Tyr

Ala

Ser

Pro

Val

Phe

55

Thr

Val

Ala

Thr

Asn

135

Pro

Ala

Gly

His

Ser
215

Trp

Leu

Trp

40

Leu

Phe

Asn

Gly

Lys

120

Leu

Leu

Trp

Leu

Glu

200

Phe

Ile

Leu

25

Thr

Leu

Val

Ser

Gly

105

Gln

Gly

Phe

Arg

Leu

185

Met

Arg

Gly

10

Ser

Ser

Gly

Leu

Ala

90

Thr

Val

Gly

Lys

Trp

170

Ile

Lys

Thr

Phe

Glu

Ser

Pro

Cys

75

Thr

Phe

Val

Gly

Glu

155

Val

Phe

Lys

Gly

Phe

Ile

Ile

Phe

60

Phe

Ser

Val

Gly

Val

140

Ile

Ser

Phe

Asn

Ala
220

Ile

Gln

Val

45

Cys

Ala

Leu

Met

Thr

125

Thr

Phe

Ile

Tyr

Gly

205

Leu

Ala

Asp

30

Gly

Asp

Ser

Ala

Cys

110

Ala

Gln

Lys

Val

Ser

190

Ala

Asn

Phe

15

Thr

Val

Lys

Ile

Val

95

Gln

Asn

Leu

Asn

Pro

175

Asp

Met

Leu

Phe

Leu

Gly

Ile

Pro

80

Leu

Tyr

Ala

Val

Glu

160

Ala

Asp

Ala

Asn



Thr

225

Thr

Thr

Leu

Arg

Cys

305

Gly

Glu

Gly

Ala

Ile

385

Cys

Gly

Thr

Trp

Met

Thr

Phe

Met

290

Glu

Ala

Gly

Ala

Phe

370

Met

Ile

Ala

Gln

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

Phe

Asn

Glu

Ala

275

Gly

Gly

Ile

Ser

Ile

355

Gly

Gly

Pro

Lys

Asp

435

11
1525
DNA

Thalassiosira weissflogii

Leu

Asn

Glu

260

Arg

Met

Ala

Val

Ser

340

Ala

Met

Ala

Gly

Asp

420

Val

Phe

Ala

245

Ala

Gly

Arg

Leu

Val

325

Tyr

Gly

Gly

Val

Ser

405

Pro

Asn

Ile

230

Ala

Ala

Ala

Gly

Val

310

Met

Gly

Ile

Phe

Ile

390

Ser

Thr

Ala

Gln

Val

Ala

Gly

Arg

295

Leu

Val

Ile

Ile

Arg

375

Cys

Arg

Leu

Tyr

Leu

Ile

Gly

280

Leu

Val

Phe

Val

Gly

360

Gln

Ala

Met

Ser

Ala

Tyr

Ala

265

Phe

Trp

Phe

Phe

Pro

345

Ala

Leu

Ser

Ile

Val
425

Cys

Phe

250

Ser

Leu

Thr

Ala

Ser

330

Tyr

Gly

Asp

Ser

Gly

410

Pro

Cys

235

Lys

Ile

Ser

Gln

Asn

315

Leu

Val

Gly

Tyr

Val

395

Gly

Glu

Phe

Glu

Phe

Asp

Thr

300

Thr

Phe

Asp

Asn

Lys

380

Leu

Glu

Pro

Gly

Lys

Gly

Lys

285

Ile

Gly

Val

Pro

Thr

365

Asp

Ser

Ala

Asp

Val

Phe

Trp

270

Ala

Leu

Ser

Gln

Pro

350

Gly

Ala

Val

Asp

Thr
430

Glu

Ser

255

Met

Asn

Leu

Leu

Ala

335

Ala

Ala

Phe

Phe

Asp

415

Gln

Leu

240

Leu

Asn

Ala

Ala

Thr

320

Ala

Thr

Val

Ile

Ile

400

Val

Lys



<400> 11
ccaagcccca

tctggttege
aacaagtttg
acggcceccct
cttceatccec
gtttcttcat
tgttcaccaa
gaggcggtgt
tgtctgecga
ttggaattct
agaaaaacgg
atgtcaatac
tgaacaacgc
ctgceattge
tttcggataa
gcttagtggce
ccatcctagt
gaattgttcc
gaggaaacac
ctttctacct
tcaaggggca
agaagacagc
ctgaggagat
ttcatagatt
tcgagagttt
tccaaaaaaa
<210>
<211>

<212>
<213>

12
442
PRT

<400> 12

catgaggact
catcgctcct
gacttccaat
ttgcgacaaa
atgtgcecctg
tggtttgggg
agaagtcgcc
cacccagctc
acaagcttgg
cgtgaccaag
aaccatgccc
atggttgctc
cgcggectec
ttccatcttce
gttaaattcc
cgagggagtc
gatggtgttc
atatgtgaac
tggagcggtyg
catgggaggt
tgctggactc
aggagcggcea
ggagaagtaa
gctggccaat
ttccatgttg

aaaaaaaaaa

ttccactget
cttctteccag
atttgttectg
tatggtgccc
accggccteg
ggatccacct
ggaacagcca
atcatgggat
agaaccgtct
atctccgatg
gaagtatctg
ttcatccaat
tacttcaaat
ggttggatga
aagatgggca
cttgtttteg
ttttccatgt
ccacctgcga
tgcotttggtt
tgcatcgtcg
gttacggggce
tccgcaacca
atatttttac
gcagctcteg
cggttgtget

aagaa

Thalassiosira weissflogii

cttggatctg
aagtgaagga
tcgcetggaac
gtattttgat
tacaaaactc
tcgtcatgtg
acgctatcgt
ccgtectett
gcattgttcc
acgcaccaaa
cggecgette
acgcttgctg
cgacgtttga
atctgtttge
tgcgtggacg
tcttcgecaa
ttgtccaagc
ctggatctat
tggggttccg
catccggtgt
aagataaccc
ttcaggtacc
cagattcatc
gaatcggaat

tttcacaata

cttcttcacg
aaccctcgge
gatcttcatg
gggagcgatg
cgcgcagett
tcaatactgg
aggaggatgg
cccectetttte
agctgttgtt
aggaaactac
cttccgtacg
ctttggagtg
actcacgacc
tcgtggtetc
tctcattgtg
tactcctcag
cgctgaagga
tgctggaatt
tcaattggaa
cctgtetett
agaagttatt
cgagcctgat
tcctgtgaaa
ccgtgettgt

aattgtaaac

gcgttecttcea
ctcagcaaac
cgctttgtga
ctattccttg
tgtgttctece
tcgtctegta
ggaaacctcg
aaaactggaa
ggtatgactc
tcagaaatga
ggaaccctca
gaactcacta
gagtcagcag
gggggcttcet
caaacgattt
ctgtgggctyg
tcgacttatg
gtcggagecg
gccaagcccg
ttcatctgeca
gccgegtata
gccgaggeag
gtcgaaattt
gtatatgtcg

tgctttecttt

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1525



Met

Ile

Gly

Gly

Gly

65

Cys

Arg

Trp

Ile

Met

145

Gln

Leu

Tyr

Ala

Ile
225

Arg

Trp

Leu

Thr

50

Ala

Ala

Phe

Ser

Val

130

Gly

Ala

Gly

Ser

Ser

210

Gln

Thr

Phe

Ser

35

Ile

Arg

Leu

Phe

Ser

115

Gly

Ser

Trp

Ile

Glu

195

Phe

Tyr

Phe

Ala

20

Lys

Phe

Ile

Thr

Ile

100

Arg

Gly

Val

Arg

Leu

180

Met

Arg

Ala

His

Ile

Gln

Met

Leu

Gly

85

Gly

Met

Trp

Leu

Thr

165

Val

Lys

Thr

Cys

Cys

Ala

Gln

Arg

Met

70

Leu

Leu

Phe

Gly

Phe

150

Val

Thr

Lys

Gly

Cys
230

Ser

Pro

Val

Phe

55

Gly

Val

Gly

Thr

Asn

135

Pro

Cys

Lys

Asn

Thr

215

Phe

Trp

Leu

Trp

40

Val

Ala

Gln

Gly

Lys

120

Leu

Leu

Ile

Ile

Gly

200

Leu

Gly

Ile

Leu

25

Thr

Asn

Met

Asn

Ser

105

Glu

Gly

Phe

Val

Ser

185

Thr

Asn

Val

Cys

10

Pro

Ser

Gly

Leu

Ser

90

Thr

Val

Gly

Lys

Pro

170

Asp

Met

Val

Glu

Phe

Glu

Asn

Pro

Phe

75

Ala

Phe

Ala

Gly

Thr

155

Ala

Asp

Pro

Asn

Leu
235

Phe

Val

Ile

Leu

60

Leu

Gln

Val

Gly

Val

140

Gly

Val

Ala

Glu

Thr

220

Thr

Thr

Lys

Cys

45

Cys

Ala

Leu

Met

Thr

125

Thr

Met

Val

Pro

Val

205

Trp

Met

Ala

Glu

30

Ser

Asp

Ser

Cys

Cys

110

Ala

Gln

Ser

Gly

Lys

190

Ser

Leu

Asn

Phe

15

Thr

Val

Lys

Ile

Val

95

Gln

Asn

Leu

Ala

Met

175

Gly

Ala

Leu

Asn

Phe

Leu

Ala

Tyr

Pro

80

Leu

Tyr

Ala

Ile

Glu

160

Thr

Asn

Ala

Phe

Ala
240



Ala Ala Ser Tyr Phe Lys Ser Thr Phe Glu Leu Thr Thr Glu Ser Ala
245 250 255

Ala Ala Ile Ala Ser Ile Phe Gly Trp Met Asn Leu Phe Ala Arg Gly
260 265 270

Leu Gly Gly Phe Phe Ser Asp Lys Leu Asn Ser Lys Met Gly Met Arg
275 280 285

Gly Arg Leu Ile Val Gln Thr Ile Cys Leu Val Ala Glu Gly Val Leu
290 295 300

Val Phe Val Phe Ala Asn Thr Pro Gln Leu Trp Ala Ala Ile Leu Val
305 310 315 320

Met Val Phe Phe Ser Met Phe Val Gln Ala Ala Glu Gly Ser Thr Tyr
325 330 335

Gly Ile Val Pro Tyr Val Asn Pro Pro Ala Thr Gly Ser Ile Ala Gly
340 345 350

Ile Val Gly Ala Gly Gly Asn Thr Gly Ala Val Cys Phe Gly Leu Gly
355 360 365

Phe Arg Gln Leu Glu Ala Lys Pro Ala Phe Tyr Leu Met Gly Gly Cys
370 375 380

Ile Val Ala Ser Gly Val Leu Ser Leu Phe Ile Cys Ile Lys Gly His
385 390 395 400

Ala Gly Leu Val Thr Gly Gln Asp Asn Pro Glu Val Ile Ala Ala Tyr
405 410 415

Lys Lys Thr Ala Gly Ala Ala Ser Ala Thr Ile Gln Val Pro Glu Pro
420 425 430

Asp Ala Glu Ala Ala Glu Glu Met Glu Lys

435 440
<210> 13
<211> 1751
<212> DNA

<213> Thalassiosira pseudonana

<400> 13
atctctcatc agttgtgaag tcaattgcaa actctcctca acatattcca ccaatctatc 60

accatcatgt ctgaagtgca atccggccag gccaccgaaa tcaaaaagta ccaagagtac 120



ttcgtcaaag
aaacgcectc
atctggttcg
caacagattt
aacggcectc
gcctetattce
cgtttcttea
atgtttacca
ggaggaggtg
atgtctgceg
gcaggaatcg
aagaagaacg
aacctcaaca
atgaacaatg
gctgccattg
gcatcagaca
tgtcttgtca
gccatcttta
ggtattgtac
ggaggaaatg
gcetttgtec
attaagggac
aaaggtcaaa
gctattgaag
gaaagtgcat
tagacgccgt
tgtcaagaga
ctacttcttg
<210>

<211>
<212>

14
482
PRT

ttgacccaga
acatgcgtge
ccattgcacc
ggacttcaaa
tctgcgacaa
catgtgctcet
ttggattggg
aggaagttgc
tcacccagcet
agcaagcctg
ttacagttaa
gtaccatgcc
cctggettet
ctgccgecag
cttccatctt
aggctaatge
tggagggagt
tcatggtcat
cttacgtcaa
ttggagccgt
ttatggcgtc
acgctggtet
agactgcaac
aataagttct
acagaactgc
ctttgttcte
gaataatcaa

a

tcaagatgat
attccattge
actcatgtcc
catctgctca
gtacggagct
tactggactc
aggatctacc
tggaacagct
cgttatggga
gaggacagtc
ggtttctgac
cgaagtgtca
cttctteccag
ttacttcaag
cggctggatg
aaagatggga
catggtcttc
cttctcatct
tcctecatgt
ctgctttggg
ttgcattgtt
attcactgga
tactcttcaa
cggctgagat
aaggcatgca
cgtcagtata

cacagtgtta

aaggccacgg
tcgtggatgt
gaggtgcaat
gtcgctggta
cgaattctta
gtaaacgatg
ttogteatgt
aacgcaattg
tcagttctet
tgegttgtte
gacgcaccaa
gccgetgeat
tacgcatgct
accaagttcg
aacctttttg
atgcgtggac
atctttgcca
ttcgttcaag
acaggcagta
ctgggattcc
gtttetggtyg
caggatagtg
gtcccagage
tttgagaaga
gggccagttt
tctaccttgt

agtctctaat

agattaagct
gtttcttcac
tgactcttgg
ccatcgtgat
tgggtgtcgt
ctacatcgcet
gtcaatactg
ttggaggatg
tcectetett
ctgccattgt
agggaaatta
ccttecgagg
gcttcggggt
agctcaccac
ctcgtggact
gtctcgegtyg
acaccaacag
ctgcagaggg
tctccggtat
gccaattaga
tcatctctge
acgaagtcat
aagacgctga
ggagtggcat
tgaagtcttc
acatttgttt

cggttttgtt

cctttectte
cgccttettt
actctccaaa
gcgtttceatc
cctetteget
ttccatcectt
gacttccecgt
gggaaacctc
caagcttggt
tggaatgatt
ctccgagatg
tggagccatg
tgaacttacc
cgagagtgcet
tggagggttc
gcaaacgctt
ccttggagtt
atcaacttat
cgttggaget
gaccaagcaa
cttegtttge
tgctgectac
agctgccgag
tgctcecttge
gtcgttttga
atctcctgea

aactacattg

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1751



<213>

<400>

Met

1

Glu

Ile

Ser

Pro

65

Ile

Phe

Gly

Val

Gly

145

Thr

Asn

Pro

Cys

Lys

Ser

Tyr

Lys

Trp

50

Leu

Trp

Ile

Val

Asn

130

Gly

Lys

Leu

Leu

Val

210

Val

14

Glu

Phe

Leu

35

Met

Met

Thr

Asn

Val

115

Asp

Ser

Glu

Gly

Phe

195

Val

Ser

Val

Val

20

Leu

Cys

Ser

Ser

Gly

100

Leu

Ala

Thr

Val

Gly

180

Lys

Pro

Asp

Gln

Lys

Ser

Phe

Glu

Asn

85

Pro

Phe

Thr

Phe

Ala

165

Gly

Leu

Ala

Asp

Ser

Val

Phe

Phe

Val

70

Ile

Leu

Ala

Ser

Val

150

Gly

Val

Gly

Ile

Ala

Gly

Asp

Lys

Thr

55

Gln

Cys

Cys

Ala

Leu

135

Met

Thr

Thr

Met

Val

215

Pro

Thalassiosira pseudonana

Gln

Pro

Arg

40

Ala

Leu

Ser

Asp

Ser

120

Ser

Cys

Ala

Gln

Ser

200

Gly

Lys

Ala

Asp

25

Pro

Phe

Thr

Val

Lys

105

Ile

Ile

Gln

Asn

Leu

185

Ala

Met

Gly

Thr

10

Gln

His

Phe

Leu

Ala

90

Tyr

Pro

Leu

Tyr

Ala

170

Val

Glu

Ile

Asn

Glu

Asp

Met

Ile

Gly

75

Gly

Gly

Cys

Arg

Trp

155

Ile

Met

Gln

Ala

Tyr

Ile

Asp

Arg

Trp

60

Leu

Thr

Ala

Ala

Phe

140

Thr

Val

Gly

Ala

Gly

220

Ser

Lys

Lys

Ala

45

Phe

Ser

Ile

Arg

Leu

125

Phe

Ser

Gly

Ser

Trp

205

Ile

Glu

Lys

Ala

30

Phe

Ala

Lys

Val

Ile

110

Thr

Ile

Arg

Gly

Val

190

Arg

Val

Met

Tyr

15

Thr

His

Ile

Gln

Met

95

Leu

Gly

Gly

Met

Trp

175

Leu

Thr

Thr

Lys

Gln

Glu

Cys

Ala

Gln

80

Arg

Met

Leu

Leu

Phe

160

Gly

Phe

Val

Val

Lys



225

Asn

Ala

Phe

Thr

Phe

305

Asp

Thr

Thr

Phe

Asn

385

Asn

Lys

Ile

Gln

Thr
465

Gly

Met

Gly

Lys

290

Gly

Lys

Leu

Asn

Val

370

Pro

Val

Gln

Ser

Asp

450

Thr

Thr

Asn

Val

275

Phe

Trp

Ala

Cys

Ser

355

Gln

Pro

Gly

Ala

Ala

435

Ser

Leu

Met

Leu

260

Glu

Glu

Met

Asn

Leu

340

Leu

Ala

Cys

Ala

Phe

420

Phe

Asp

Gln

Pro

245

Asn

Leu

Leu

Asn

Ala

325

Val

Gly

Ala

Thr

Val

405

Val

Val

Glu

Val

230

Glu

Thr

Thr

Thr

Leu

310

Lys

Met

Val

Glu

Gly

390

Cys

Leu

Cys

Val

Pro
470

Val

Trp

Met

Thr

295

Phe

Met

Glu

Ala

Gly

375

Ser

Phe

Met

Ile

Ile

455

Glu

Ser

Leu

Asn

280

Glu

Ala

Gly

Gly

Ile

360

Ser

Ile

Gly

Ala

Lys

440

Ala

Gln

Ala

Leu

265

Asn

Ser

Arg

Met

Val

345

Phe

Thr

Ser

Leu

Ser

425

Gly

Ala

Asp

Ala

250

Phe

Ala

Ala

Gly

Arg

330

Met

Ile

Tyr

Gly

Gly

410

Cys

His

Tyr

Ala

235

Ala

Phe

Ala

Ala

Leu

315

Gly

Val

Met

Gly

Ile

395

Phe

Ile

Ala

Lys

Glu
475

Ser

Gln

Ala

Ala

300

Gly

Arg

Phe

Val

Ile

380

Val

Arg

Val

Gly

Gly

460

Ala

Phe

Tyr

Ser

285

Ile

Gly

Leu

Ile

Ile

365

Val

Gly

Gln

Val

Leu

445

Gln

Ala

Arg

Ala

270

Tyr

Ala

Phe

Ala

Phe

350

Phe

Pro

Ala

Leu

Ser

430

Phe

Lys

Glu

Gly

255

Cys

Phe

Ser

Ala

Trp

335

Ala

Ser

Tyr

Gly

Glu

415

Gly

Thr

Thr

Ala

240

Gly

Cys

Lys

Ile

Ser

320

Gln

Asn

Ser

Val

Gly

400

Thr

Val

Gly

Ala

Ile
480



Glu Glu

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

15
1783
DNA

<400> 15

tcacgtcgag
caaccatcac
agagtacttc
ttccttcaaa
cttctttatc
ctccaaacaa
tttcatcaac
cttcgctgea
catccttegt
ttcccgtatg
aaacctcgga
gcttggtatg
tatgattgca
cgagatgaag
agccatgaac
acttaccatg
gagtgctgcet
agggttcgta
aacactttgt
tggactcgec
aacttatggt
tggagctgga
taagcaagcc
catatttatt

cgcctacaag

atatccaaaa
atcatgtcgt
atcaaagttg
cgcectcata
tggttcgeca
cagatttgga
ggccctetet
tccattccat
ttcotteattg
tttaccaagg
ggaggtgtca
tctgccgage
ggaatcgtta
aagaacggta
ttcaacacct
aacaatgctg
gccattgett
tcagacaagg
cttgtcatgg
atctttatca
attgtacctt
ggaaatgttg
tttgtcoctea

aagggtcacg

aaggctggcg

Thalassiosira pseudonana

atcgcaatcg
ctgcagtttce
acccagatca
tgcgtgeatt
ttgcaccact
cttcaaacat
gcgacaagta
gtgctcttac
gattgggagg
aagttgctgg
cccagetegt
aagcctggag
cagttaaggt
ccatgcccga
ggcttotett
ccgecagtta
ccatcttcgg
ctaatgcaaa
agggagtcat
tggtcatctt
acgtcaatcc
gagccgtctg
tggcgtcttg
ctggtctett

gcgeggtacc

cctcagttge
atccggtcaa
agatgataag
ccattgctceg
catgtccgag
ctgctcagtce
cggagctcgt
tggactcgta
atctaccttc
tacagctaac
tatgggatca
gacagtctgc
ttctgacgat
agtgtcagcc
cttccagtac
cttcaagact
ctggatgaac
gatgggaatg
ggtcttcatc
ctcatctttc
tccatgcaca
ctttgggctg
cattgttgtt
cactggacag

aacaaccctt

aaaagaaata
gccgaaatca
gccacggaga
tggatatgtt
gttcaattga
gctggtacca
attcttatgg
aacgatgcta
gtcatgtgtc
gcaattgttg
gttctettece
gttgttectg
gcaccaaagg
gctgcatcct
gcatgctget
aagttcgage
ctttttgete
cgtggacgtc
ttcgccaaca
gttcaagctg
ggcagtatct
ggattccgec
tctggtgtca
gatagcgatg

caagtgcceg

ctacaaacct
agaagtacca
ttaagctcct
tcttcaccge
ctcttggact
tcgttatgeg
gtgtcgtcct
catctcectttce
aatactggac
gaggatgggg
ctctcttcaa
ccattgttgg
gaaactactc
tccgaggtgg
tcggggttga
tcaccaccga
gtggacttgg
tcgettggea
ccaacagcct
cggagggatc
ccggtategt
aattagagac
tctectgeect
aggtcattge

agccagacgc

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500



cgaggttget
cagtttatgc
ttgcaacaat
acctgccteg
tttagggaat
<210>
<211>

<212>
<213>

16
489
PRT

<400> 16

Met Ser
1

Ser

Glu Tyr Phe

Ile Leu

35

Lys

Ser Trp Ile

50

Pro Leu Met

65

Ile Trp Thr

Phe Ile Asn

Gly Val Vval

115

Val Asn

130

Asp

Gly
145

Gly Ser

Thr Lys Glu

gccaagatcg
atatcttttg
ttagcettgg
agttcocttet

agaatactaa

Ala Val

Ile
20

Lys
Leu Ser
Cys Phe
Glu

Ser

Asn
85

Ser

Gly Pro

100

Leu Phe

Ala

Thr

Thr Phe

Ser

Val

Phe

Phe

Val

70

Ile

Leu

Ala

Ser

Val

aggacgacga
acgaagacga
tcgtgcagaa
gagctgatgg

tataactatg

Thalassiosira pseudonana

Ser Gly

Asp Pro

Lys Arg

40

Thr
55

Ala

Gln Leu

Cys Ser

Cys Asp

Ala Ser

120

Leu Ser

135

Met Cys

150

Val Ala

165

Gly

Thr Ala

agaggaagcg
ggagctgccc
ccatttttga
tagcgtatct

tttctaatca

Gln Ala

10

Glu

Asp Gln

25

Asp

Pro His Met

Phe Phe Ile

Thr Leu Gly

75

Val Ala

90

Gly

Lys
105

Tyr Gly

Ile Pro Cys

Ile Leu Arg

Gln Tyr Trp

155

Ala
170

Asn Ile

taagaagctt
caagatttta
gagtcttcac
cttatgtaca

acg

Ile Lys Lys

Ala
30

Asp Lys

Ala
45

Arg Phe

Trp Phe Ala

60

Leu Ser Lys

Thr Ile Val

Ala Ile

110

Arg

Ala Leu Thr

125

Phe
140

Phe Ile

Thr Ser Arg

Val Gly Gly

gacaacactt
cagtcgeccec
agttttgaca

cagttcacaa

Tyr Gln

15

Thr Glu

His Cys

Ile Ala

Gln Gln

80

Met
95

Arg

Leu Met

Gly Leu

Gly Leu

Met Phe

160

Trp
175

Gly

1560

1620

1680

1740

1783



Asn

Pro

Cys

Lys

225

Asn

Ala

Phe

Thr

Phe

305

Asp

Thr

Thr

Phe

Asn

385

Asn

Leu

Leu

Val

210

Val

Gly

Met

Gly

Lys

290

Gly

Lys

Leu

Asn

Val

370

Pro

Val

Gly

Phe

195

Val

Ser

Thr

Asn

Val

275

Phe

Trp

Ala

Cys

Ser

355

Gln

Pro

Gly

Gly

180

Lys

Pro

Asp

Met

Phe

260

Glu

Glu

Met

Asn

Leu

340

Leu

Ala

Cys

Ala

Gly

Leu

Ala

Asp

Pro

245

Asn

Leu

Leu

Asn

Ala

325

Val

Gly

Ala

Thr

Val
405

Val

Gly

Ile

Ala

230

Glu

Thr

Thr

Thr

Leu

310

Lys

Met

Leu

Glu

Gly

390

Cys

Thr

Met

Val

215

Pro

Val

Trp

Met

Thr

295

Phe

Met

Glu

Ala

Gly

375

Ser

Phe

Gln

Ser

200

Gly

Lys

Ser

Leu

Asn

280

Glu

Ala

Gly

Gly

Ile

360

Ser

Ile

Gly

Leu

185

Ala

Met

Gly

Ala

Leu

265

Asn

Ser

Arg

Met

Val

345

Phe

Thr

Ser

Leu

Val

Glu

Ile

Asn

Ala

250

Phe

Ala

Ala

Gly

Arg

330

Met

Ile

Tyr

Gly

Gly
410

Met

Gln

Ala

Tyr

235

Ala

Phe

Ala

Ala

Leu

315

Gly

Val

Met

Gly

Ile

395

Phe

Gly

Ala

Gly

220

Ser

Ser

Gln

Ala

Ala

300

Gly

Arg

Phe

Val

Ile

380

Val

Arg

Ser

Trp

205

Ile

Glu

Phe

Tyr

Ser

285

Ile

Gly

Leu

Ile

Ile

365

Val

Gly

Gln

Val

190

Arg

Val

Met

Arg

Ala

270

Tyr

Ala

Phe

Ala

Phe

350

Phe

Pro

Ala

Leu

Leu

Thr

Thr

Lys

Gly

255

Cys

Phe

Ser

Val

Trp

335

Ala

Ser

Tyr

Gly

Glu
415

Phe

Val

Val

Lys

240

Gly

Cys

Lys

Ile

Ser

320

Gln

Asn

Ser

Val

Gly

400

Thr



Lys Gln Ala

Ile Ala

435

Ser

Gln Asp Ser

450

Val
465

Pro Thr

Lys Ile Glu

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

17
1707
DNA

<400> 17

atgtcagaag
gtcgaccccc
cacatgcgtg
gccatcgcetce
tggacttcca
atctgtgata
ccatgtgcca
atcggtcttg
aaggaagttg
gtcacccagc
gagatggcat
atcatcctca
ggaactatgg
acttggcttc
gctgeegetce
gcttcactcet

aaggccaacyg

Phe
420

Val
Leu Ile
Glu

Asp

Thr Leu

Leu

Phe

Val

Gln

Met Ala

Ile Lys

440

Ile
455

Ala

Val Pro

470

Asp Asp

485

ttcaatccgg
tccaagatga
ccttccactg
ctcteatgec
acatctgctc
agtacggtge
tgactggtct
gaggatctac
taggaacagc
tcatcatggg
ggaggactgt
agatctccga
ctgaagtttc
ttttegteca
tctacttceg

tcggatggat

ccaggatggg

Glu

Glu Glu

Skeletonema costatum

ccaggccgaa
caaagctact
ctcatggttc
cgagatcaag
tgttgctgga
ccgtattceca
tgtgacaaac
cttcgtcatg
caacgctctc
atctgttcte
ctgcatcgtce
cgatgcaccc
tgccgetget
atacgcatgc
tgagaagttc
gaacctcttc

aatgcgtgga

Ser Cys Ile

425

Gly His Ala

Ala Tyr Lys

Glu Pro Asp

475

Ala

atcaagaagt
gaaatcaagc
tgcttettea
acgaccctcg
actatcttca
atgggtttca
gcagcaaacc
tgtcagtact
gtcggaggat
ttcccactcet
cctgctgteg
aagggtaact
tcetteegtyg
tgcttcggag
ctcctcacca
gcccgtggtyg

cgtatttggt

Val Val Ser

430

Leu Phe

445

Gly

Lys Ala

460

Gly

Ala Glu Val

accagacata
tgtgcaactt
ctgcgttett
gtcttaccaa
tgogtttegt
tcectegtegg
tttctgttet
ggacctcceg
ggggtaacct
ttaagcttgg
ttggtatcgce
acaacgagat
ctggtgccat
tcgagctcac
ctgagactge
ttggaggatt

ggcaaaccat

Gly Val

Thr Gly

Gly Ala

Ala Ala

480

tgcacttaat
ctccegecca
catctggttc
acaacagatc
caatggacct
cgcctecatt
cegtttette
tatgtttacc
tggaggtggt
tatgagtgct
tgtcggttte
gaagaagaac
gaacttcaac
catgaacaac
cgctgetatt
cgtctctgac

ctgcectggtce

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020



tgtgagggaa
ctcatggtta
ccatacatca
actggagctg
cttatgggat
catgctggac
ggctccgecc
gagattgagg
atgatgcttc
cagctgcgaa
tactgtccat
aaaaaaaaaa
<210>
<211>

<212>
<213>

18
487
PRT

<400> 18
Met Ser Glu
1

Tyr Ala Leu

Lys Leu Cys

35

Phe
50

Trp Cys

Leu Met Pro

65

Trp Thr Ser

Val Asn Gly

Phe Ile Leu

ttatggttct
tcttetette
acccccectge
tcgecttegg
cctgtatcat
tcgtcaccgg
ctgcegecac
aagataaggc
aaacagcatc
attttgttgt
acttgaacat

aaaaaaaaag

Val Gln

Asn Val

20

Asn Phe

Phe Phe
Glu

Ile

Ile
85

Asn

Pro Ile

100

val Gly

Ser

Asp

Ser

Thr

Lys

70

Cys

Cys

Ala

tatcttcgec
cttcgtccaa
aactggatcc
acttggcttc
cgcectetgga
ccaagacagt
tactctccaa
ataagtgtct
aattttgccg
acgtaatgca
aaacccgttg

aaagaaa

Skeletonema costatum

Gly Gln

Leu

Pro

Pro
40

Arg

Ala
55

Phe
Thr Thr
Ser Val
Asp

Lys

Ser Ile

cacagtaact
gctgctgagg
atcgctggaa
cgtcaacttc
gtcctttete
gaggaggcta
gtgccagagc
gaccgataag
ccttcaacct
atgacatggc

gtataagtta

Ala Glu

10

Ile

Gln
25

Asp Asp

His Met Arg

Phe Ile Trp

Leu
75

Leu Gly

Ala Gly Thr

90

Tyr Ala

105

Gly

Pro Cys Ala

ctcttggage
gatcatcgta
ttgttggtge
cctactacga
tctteatctg
ttgctgectg
ccgatgaaga
atacattttt
ttttgatttc
tcaaagcctg

acatagagat

Lys Lys Tyr

Thr
30

Lys Ala

Ala Phe

45

His

Phe
60

Ala Tle

Thr Lys Gln

Ile Phe Met

Ile Pro

110

Arg

Met Thr Gly

tgccatcgtt
cggtattgtt
tggaggaaac
cgcctteatce
catcaaggga
gaagaagttg
tgctgcetgec
caatgaagga
catcgcacat
aatattgatg

ttttgaaaaa

Gln
15

Thr

Glu Ile

Cys Ser

Ala Pro

Gln Ile

80

Arg Phe

95

Met Gly

Leu Val

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1707



Thr

Gly

145

Lys

Leu

Leu

Ile

Ile

225

Gly

Met

Gly

Lys

Gly

305

Lys

Ile

Asn

Asn

130

Ser

Glu

Gly

Phe

Val

210

Ser

Thr

Asn

Val

Phe

290

Trp

Ala

Cys

Ser

115

Ala

Thr

Val

Gly

Lys

195

Pro

Asp

Met

Phe

Glu

275

Leu

Met

Asn

Leu

Leu
355

Ala

Phe

Val

Gly

180

Leu

Ala

Asp

Ala

Asn

260

Leu

Leu

Asn

Ala

Val

340

Gly

Asn

Val

Gly

165

Val

Gly

Val

Ala

Glu

245

Thr

Thr

Thr

Leu

Arg

325

Cys

Ala

Leu

Met

150

Thr

Thr

Met

Val

Pro

230

Val

Trp

Met

Thr

Phe

310

Met

Glu

Ala

Ser

135

Cys

Ala

Gln

Ser

Gly

215

Lys

Ser

Leu

Asn

Glu

295

Ala

Gly

Gly

Ile

120

Val

Gln

Asn

Leu

Ala

200

Ile

Gly

Ala

Leu

Asn

280

Thr

Arg

Met

Ile

Val
360

Leu

Tyr

Ala

Ile

185

Glu

Ala

Asn

Ala

Phe

265

Ala

Ala

Gly

Arg

Met

345

Leu

Arg

Trp

Leu

170

Met

Met

Val

Tyr

Ala

250

Val

Ala

Ala

Val

Gly

330

Val

Met

Phe

Thr

155

Val

Gly

Ala

Gly

Asn

235

Ser

Gln

Ala

Ala

Gly

315

Arg

Leu

Val

Phe

140

Ser

Gly

Ser

Trp

Phe

220

Glu

Phe

Tyr

Leu

Ile

300

Gly

Ile

Ile

Ile

125

Ile

Arg

Gly

Val

Arg

205

Ile

Met

Arg

Ala

Tyr

285

Ala

Phe

Trp

Phe

Phe
365

Gly

Met

Trp

Leu

190

Thr

Ile

Lys

Ala

Cys

270

Phe

Ser

Val

Trp

Ala

350

Ser

Leu

Phe

Gly

175

Phe

Val

Leu

Lys

Gly

255

Cys

Arg

Leu

Ser

Gln

335

His

Ser

Gly

Thr

160

Asn

Pro

Cys

Lys

Asn

240

Ala

Phe

Glu

Phe

Asp

320

Thr

Ser

Phe



Val Gln

370

Ala

Pro Pro Ala

385

Thr Gly Ala

Asp Ala Phe

Phe
435

Ser Leu

Ser Glu

450

Asp

Ala
465

Ala Thr

Glu Ile Glu

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

19
1584
DNA

<400> 19

atggccgatg
agctatgcat
ctceceegtgg
catatgagaa
gctgctgetce
ggaaatgctg
gtttgtgatc
accgtcttet
atcgggttet
ggtcagatca

gtcactcagt

Ala Glu

Thr Gly

Gly

Ser

Ser Ser

375

Ile Ala

390

Val Ala

405

Ile
420

Leu

Ile Cys

Glu

Ala

Thr Leu

Phe

Met

Ile

Ile

Gln

Gly Leu

Gly Ser

Lys Gly

440

Ala
455

Ala

Val Pro

470

Glu Asp

485

gttttggtga
tctetgtega
acaccgaaca
ctttccatct
ctettgtece
gtgttgctte
tccttgggec
ccatgtettt
gcctggegac
taggtctagt

tgctcatgece

Lys

Ala

Arabidopsis thaliana

accgggaagc
gtctccggea
caaagccaaa
tgcttggatc
catcattaga
tgtctctgge
acgttatgge
cgttggtggt
tttcegtgtea
gaacgggaca

aatggtctat

Tyr Gly Ile

Ile Val

395

Gly

Phe
410

Gly Arg

Cys Ile Ile

425

His Ala Gly

Trp Lys Lys

Glu Pro Asp

475

tcaatgcatg
gttcctteeg
gtcttcaaac
tcattcttca
gataacctta
agtatcttcet
tgtgetttece
gccggagggt
tgccagtatt
gcggcagggt

gagatcatcc

Val
380

Pro Tyr

Gly Ala Gly

Gln Leu Pro

Ala Ser Gly

430

Val
445

Leu Thr

Leu Ser

460

Gly

Glu Asp Ala

gagtcaccgg
actcatcagc
tcttatectt
cttgcttcat
atctcacaag
ctaggcttgt
tcgtcatget
acataacggt
ggatgagcac
gggggaacat

gacggttagg

Ile Asn

Asn
400

Gly

Tyr
415

Tyr

Val Leu

Gly Gln

Ala Pro

Ala Ala

480

cagagaacaa
aaaattttct
tgaagctcca
ttccactttce
acaagatgtc
tatgggagca
ctctgctceca
gaggttcatg
aatgttcaat

gggcggtggg

gtccacgtec

60

120

180

240

300

360

420

480

540

600

660



ttcaccgcat
ttggtcttga
ggtgcagtta
acatgggttt
gtcatcgctg
gcggcaagcet
attgcggcta
ttaggcggtt
ttcatgatcc
cctttcatct
ttcggetetg
gggctgacat
ttccegeaat
gagtattatt
agtttgaagt
tctectecge
<210>
<211>

<212>
<213>

20
527
PRT

<400> 20
Met Ala Asp
1

Gly Arg Glu

Ser Asp Ser

35

Ala Lys Val

50

Phe
65

His Leu

ggaggatggc
ctctagggca
ctaaagacaa
tcgtgetget
agtacttttt
ttggtatggce
gacgcttcgg
tottetgect
tcttetetet
cacgccgcetce
gtttgaccca
ggatgggggt

ggggaagcat

acatgaaaga
tcgecegtgaa

cggaacacgt

Gly Phe

Gln
20

Ser

Ser Ala

Phe Lys

Ala Trp

Gly

Tyr

Lys

Leu

Ile
70

tttcttegte
agacctccct
gttctcaaag
atatggatac
cgacaggttc
aaacttcttt
catgagaggc
atggctagge
cggcgctcaa
cttagggatc
actcgtattc
gatgattatg
gtttttgect
gtggacagag
tagtagatcg

ttaa

Arabidopsis thaliana

Glu Pro

Ala Phe

Phe Ser

40

Leu Ser

55

Ser Phe

cccgggtgga
gatggtaata
gttttatggt
tccatgggag
catcttaagc
gccegtecta
cgtctctgga
cgagccacca
gccgettgtyg
atctctggtc
ttctcgacct
gcgtgtacat
tccacggaag
accgagaagc

gagcgtggac

Ser Ser

10

Gly

Ser Val Glu

25

Leu Pro Val

Phe Glu Ala

Phe Thr Cys

75

tgcacatcat
gaagcacact
acgcgatcac
tagagctcac
ttcataccgce
ttggtggttyg
ccctatggat
cgcteccgac
gagctacctt
ttactggagc
caacgttctc
tacccgtcac
atgaagtgaa
gaaagggtat

ggcgegtgge

Met His Gly

Ala
30

Ser Pro

Thr
45

Asp Glu

Pro His Met

60

Phe Ile Ser

catggggatc
cgagaagaaa
gaactatagg
aaccgataac
cggtataatc
ggcctcagat
catccaaacc
cgcggttgte
tgctatcata
tggtggaaac
cacggaacaa
tttagtgcac
gtctacggag

gcatgaaggg

ttctgcaccg

Val
15

Thr

Val Pro

His Lys

Arg Thr

Thr Phe

80

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1584



Ala

Arg

Phe

Tyr

Met

145

Ile

Thr

Gly

Val

Arg

225

Leu

Leu

Trp

Gly

Tyr

305

Ala

Ala

Gln

Ser

Gly

130

Ser

Gly

Met

Trp

Tyr

210

Met

Val

Glu

Tyr

Tyr

290

Phe

Ala

Ala

Asp

Arg

115

Cys

Phe

Phe

Phe

Gly

195

Glu

Ala

Leu

Lys

Ala

275

Ser

Phe

Ser

Pro

Val

100

Leu

Ala

Val

Cys

Asn

180

Asn

Ile

Phe

Thr

Lys

260

Ile

Met

Asp

Phe

Leu

85

Gly

Val

Phe

Gly

Leu

165

Gly

Met

Ile

Phe

Leu

245

Gly

Thr

Gly

Arg

Gly

Val

Asn

Met

Leu

Gly

150

Ala

Gln

Gly

Arg

Val

230

Gly

Ala

Asn

Val

Phe

310

Met

Pro

Ala

Gly

Val

135

Ala

Thr

Ile

Gly

Arg

215

Pro

Gln

Val

Tyr

Glu

295

His

Ala

Ile

Gly

Ala

120

Met

Gly

Phe

Ile

Gly

200

Leu

Gly

Asp

Thr

Arg

280

Leu

Leu

Asn

Ile

Val

105

Val

Leu

Gly

Val

Gly

185

Val

Gly

Trp

Leu

Lys

265

Thr

Thr

Lys

Phe

Arg

90

Ala

Cys

Ser

Tyr

Ser

170

Leu

Thr

Ser

Met

Pro

250

Asp

Trp

Thr

Leu

Phe

Asp

Ser

Asp

Ala

Ile

155

Cys

Val

Gln

Thr

His

235

Asp

Lys

Val

Asp

His

315

Ala

Asn

Val

Leu

Pro

140

Thr

Gln

Asn

Leu

Ser

220

Ile

Gly

Phe

Phe

Asn

300

Thr

Arg

Leu

Ser

Leu

125

Thr

Val

Tyr

Gly

Leu

205

Phe

Ile

Asn

Ser

Val

285

Val

Ala

Pro

Asn

Gly

110

Gly

Val

Arg

Trp

Thr

190

Met

Thr

Met

Arg

Lys

270

Leu

Ile

Gly

Ile

Leu

95

Ser

Pro

Phe

Phe

Met

175

Ala

Pro

Ala

Gly

Ser

255

Val

Leu

Ala

Ile

Gly

Thr

Ile

Arg

Ser

Met

160

Ser

Ala

Met

Trp

Ile

240

Thr

Leu

Tyr

Glu

Ile

320

Gly



325 330 335

Trp Ala Ser Asp Ile Ala Ala Arg Arg Phe Gly Met Arg Gly Arg Leu
340 345 350

Trp Thr Leu Trp Ile Ile Gln Thr Leu Gly Gly Phe Phe Cys Leu Trp
355 360 365

Leu Gly Arg Ala Thr Thr Leu Pro Thr Ala Val Val Phe Met Ile Leu
370 375 380

Phe Ser Leu Gly Ala Gln Ala Ala Cys Gly Ala Thr Phe Ala Ile Ile
385 390 395 400

Pro Phe Ile Ser Arg Arg Ser Leu Gly Ile Ile Ser Gly Leu Thr Gly
405 410 415

Ala Gly Gly Asn Phe Gly Ser Gly Leu Thr Gln Leu Val Phe Phe Ser
420 425 430

Thr Ser Thr Phe Ser Thr Glu Gln Gly Leu Thr Trp Met Gly Val Met
435 440 445

Ile Met Ala Cys Thr Leu Pro Val Thr Leu Val His Phe Pro Gln Trp
450 455 460

Gly Ser Met Phe Leu Pro Ser Thr Glu Asp Glu Val Lys Ser Thr Glu
465 470 475 480

Glu Tyr Tyr Tyr Met Lys Glu Trp Thr Glu Thr Glu Lys Arg Lys Gly
485 490 495

Met His Glu Gly Ser Leu Lys Phe Ala Val Asn Ser Arg Ser Glu Arg
500 505 510

Gly Arg Arg Val Ala Ser Ala Pro Ser Pro Pro Pro Glu His Val

515 520 525
<210> 21
<211> 1878
<212> DNA

<213> Chlorella sorokiniana

<400> 21
atggtggacg acagcgccca cggtgccaag gtggccaagg ggtcccccac ctttggggat 60

ggcgcectact caatgggcege ctccacgecg cgcttcageg tgccggtgga ctctgagaac 120



aagtccaagg
tcectggatgt
gtcatccgea
gtcaccggceg
cgctacggec
atcaccaacg
tttgtgccct
aacgcagtgg
tacatcttta
ttcgtccceg
ctgcccgatg
cacatggagc
ggctactgcet
cagtttggca
ctgtttgecc
cgcggecgec
atgttctaca
ttcgtgccca
ctgggcgtgg
gcgetgttet
atgatccttg
ctcacgcgeg
gcggagaagg
aaccgcggcet
accaccgctg
tgctgccgga
ttgtaccatc
tttgttgege
tgctcctacc

actaggcact

tgctcaagat
cctteatget
acaacctgga
ccgtettetce
acggcgtget
ccgetggett
gccagttctg
ccgeceggcetg
ccggcatgge
gcttcgecca
gcaactacgg
tgctggttge
tcggegtgga
tcgacctgea
gtgcgctggg
tctggacget
cctegeactce
tgggctgcegg
ccacgggcct
tcaccggaac
cggtgacgge
ccaaccccga
agcaggggct
tcaaggagca
cggcggtgge
actgtcctet
atcgccaccc
ttgtttgtge
tggtgtctte

tcecttag

ctggtcctte
cgcecttette
cctcaccaag
ccgecatectg
gcagctgctg
catcatctge
gtgctcegtce
gggcaacatg
cagccaccag
catcatcatc
cgcgetgege
cgtgaagaac
gctgacggtyg
cctggeggge
cggcectggea
gtggatcgtg
cctgggagea
agccacctat
cattggcgec
ctccatgacc
caccctegtg
ggtcacagaa
gcaccgcgec
gctggccaag
gcagcatgct
gcaagccccc
accgcegcetce
cccttteatt

ttccectgte

caacgcccec
gccacctttg
cccgacattg
ctcggegegg
tgctccgeeg
cgcatggtca
atgttcaacg
ggcgcegggece
cccgacttcea
ggcctgetgyg

aaggcgggcea

taccgcacct
gacaacaaca
gtgctgggcg
tcagactacg
cagagcctgg
accatggcga
ggcattgcge
ggcggcaaca
accactgagg
ctcatgcact
gaggagtact
atcctcaact
ctgtcggeeg
gagcgcgect
ctgcacccca
tctgcectcea
gcctgetttg

catcaatggt

accacctgtc
ccgecccgec
gtggcgegtc
tctgcgactc
ccacctttge
tcggettetce
ccaagattgt
tgacccacct
tcgectggeg
tgctcatgtt
agaaggacaa
ggctgcttgt
tctcteecta
ccgtgttcegg
ccteceegeeg
gcggegtgtyg
tcgtggtctg
cgttcatcac
ctggctecge
gcttcaagtg
tcececatgtg
actcgcgcga
gggccagega
acctcactge
gcagtctgcet
ccttgcaaat
ccaaacccga
ccggecgecc

acgtgcectt

cttccacctg
catgatgccc
catcgccgec
gtacggcccc
catggcctec
gctggccacc
gggcaccgcc
catcatgccc
ctgcgectac
tggccaggac
ggccaagacg
gctgaactac
cctgtacgac
cctctccaac
cttcggcatg
ctccatcctce
ctggtccatc
gcggagaggce
catcactcag
gatgggtgtg
gggcggcatg
ctacactgct
gtccegetec
cgcagcaccc
gcaggctgeg
tgcccceccaa
aaccagccca
agccaccccc

gaccctgcetc

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1878



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

<400>

22
625
PRT

Chlorella sorokiniana

22

Met Val Asp

1

Thr

Ser

Ser

Phe

65

Val

Ser

Ala

Leu

Ala

145

Phe

Val

Gly

His

Phe

Val

Phe

50

Met

Ile

Ile

Val

Leu

130

Gly

Val

Gly

Leu

Gln
210

Gly

Pro

35

Gln

Leu

Arg

Ala

Cys

115

Cys

Phe

Pro

Thr

Thr

195

Pro

Asp

Asp

20

Val

Arg

Ala

Asn

Ala

100

Asp

Ser

Ile

Cys

Ala

180

His

Asp

Ser

Gly

Asp

Pro

Phe

Asn

85

Val

Ser

Ala

Ile

Gln

165

Asn

Leu

Phe

Ala

Ala

Ser

His

Phe

70

Leu

Thr

Tyr

Ala

Cys

150

Phe

Ala

Ile

Ile

His

Tyr

Glu

His

55

Ala

Asp

Gly

Gly

Thr

135

Arg

Trp

Val

Met

Ala
215

Gly

Ser

Asn

40

Leu

Thr

Leu

Ala

Pro

120

Phe

Met

Cys

Ala

Pro

200

Trp

Ala

Met

25

Lys

Ser

Phe

Thr

Val

105

Arg

Ala

Val

Ser

Ala

185

Tyr

Arg

Lys

10

Gly

Ser

Phe

Ala

Lys

90

Phe

Tyr

Met

Ile

Val

170

Gly

Ile

Cys

Val

Ala

Lys

His

Ala

75

Pro

Ser

Gly

Ala

Gly

155

Met

Trp

Phe

Ala

Ala

Ser

Val

Leu

60

Pro

Asp

Arg

His

Ser

140

Phe

Phe

Gly

Thr

Tyr
220

Lys

Thr

Leu

45

Ser

Pro

Ile

Ile

Gly

125

Ile

Ser

Asn

Asn

Gly

205

Phe

Gly

Pro

30

Lys

Trp

Met

Gly

Leu

110

Val

Thr

Leu

Ala

Met

190

Met

Val

Ser

15

Arg

Ile

Met

Met

Gly

95

Leu

Leu

Asn

Ala

Lys

175

Gly

Ala

Pro

Pro

Phe

Trp

Ser

Pro

80

Ala

Gly

Gln

Ala

Thr

160

Ile

Ala

Ser

Gly



Phe

225

Leu

Lys

Thr

Thr

Asp

305

Leu

Arg

Leu

Gly

Gly

385

Leu

Ala

Glu

Leu

Ala

Pro

Ala

Trp

Val

290

Leu

Phe

Phe

Gly

Ala

370

Cys

Gly

Ile

Gly

Val
450

His

Asp

Lys

Leu

275

Asp

His

Ala

Gly

Gly

355

Thr

Gly

Val

Thr

Phe

435

Leu

Ile

Gly

Thr

260

Leu

Asn

Leu

Arg

Met

340

Val

Met

Ala

Ala

Gln

420

Lys

Met

Ile

Asn

245

His

Val

Asn

Ala

Ala

325

Arg

Cys

Ala

Thr

Thr

405

Ala

Trp

His

Ile

230

Tyr

Met

Leu

Ile

Gly

310

Leu

Gly

Ser

Ile

Tyr

390

Gly

Leu

Met

Phe

Gly

Gly

Glu

Asn

Ser

295

Val

Gly

Arg

Ile

Val

375

Gly

Leu

Phe

Gly

Pro
455

Leu

Ala

Leu

Tyr

280

Pro

Leu

Gly

Leu

Leu

360

Val

Ile

Ile

Phe

Val

440

Met

Leu

Leu

Leu

265

Gly

Tyr

Gly

Leu

Trp

345

Met

Cys

Ala

Gly

Thr

425

Met

Trp

Val

Arg

250

Val

Tyr

Leu

Ala

Ala

330

Thr

Phe

Trp

Pro

Ala

410

Gly

Ile

Gly

Leu

235

Lys

Ala

Cys

Tyr

Val

315

Ser

Leu

Tyr

Ser

Phe

395

Gly

Thr

Leu

Gly

Met

Ala

Val

Phe

Asp

300

Phe

Asp

Trp

Thr

Ile

380

Ile

Gly

Ser

Ala

Met
460

Phe

Gly

Lys

Gly

285

Gln

Gly

Tyr

Ile

Ser

365

Phe

Thr

Asn

Met

Val

445

Leu

Gly

Lys

Asn

270

Val

Phe

Leu

Ala

Val

350

His

Val

Arg

Thr

Thr

430

Thr

Thr

Gln

Lys

255

Tyr

Glu

Gly

Ser

Ser

335

Gln

Ser

Pro

Arg

Gly

415

Thr

Ala

Arg

Asp

240

Asp

Arg

Leu

Ile

Asn

320

Arg

Ser

Leu

Met

Gly

400

Ser

Thr

Thr

Ala



Asn Pro Glu

465

Ala Glu Lys

Glu Ser Arg

Ala Leu

515

Asp

Ala
530

His Glu

Cys Pro Leu

545

Leu Tyr His

Glu Thr Ser

Phe Ala Gly

595

Val
610

Pro His

Pro
625

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

23
2040
DNA

<400> 23

gtcaacgatt
cacggcgatg
tcagttgaga
gtgcgtttec

cactccggea

Val Thr

Glu

Glu Glu

470

Glu Gln

485

Ser Asn

500

Thr Ala

Ala

Arg

Gln Ala

Gly

Arg

Ala

Cys

Pro

Leu His

Gly Phe

Ala Pro

520

Ser Leu

535

Leu His

550

His Arg

565

Pro Phe

580

Arg Pro

Gln Trp

cggttgcage
cacgcatgat
ggcactttgt

ccgacataca

tggcggaggg

His

Val

Ala

Tyr

Pro Pro

Ala Leu

Thr Pro

600

Val
615

Pro

Cyanidioschyzon merolae

ggcgcgegeg
ggtgcatgcg
gtctgccaca
taacgtactt

agctggccaa

Arg

Val

Ser
475

Tyr Tyr

Ala
490

Ile

Lys Glu Gln

505

Thr Thr Ala

Leu Gln Ala

Thr Leu

555

Pro

Leu Ser

570

Pro

Cys Ala

585

Cys Ser Tyr

Leu Thr Leu

cgcgegecat
tgcgccacac
acttgtcage
aagtgttgag

cctgtcecta

Arg Asp Tyr

Leu Asn Trp

Leu Ala Lys

510

Ala Ala

525

Val

Ala
540

Cys Cys

Gln Ile Ala

Ala Leu Thr

Phe Ile

590

Pro

Val
605

Leu Ser

Leu Thr

620

Arg

cgacctatcg
gttgtatteg
ggaaggggag
cacaaaaccg

cagcgttgga

Thr Ala

480

Ala
495

Ser
Leu Ser
Ala Gln
Asn

Arg

Gln
560

Pro

Lys Pro

575

Ala Cys

Ser Ser

His Phe

catgcgtgeg
tgtttggcat
ttgacgcttg
ctgtcctgac

cgagaaagag

60

120

180

240

300



atcctcctec
gaatggaaag
gtcgatgccec
cgggectttt
ccagcgettt
gcgcactcga
ctggtggacc
ccggtgtatce
atcggcggtce
aggaatatca
gccaccaatg
gaaaaagcct
gtcttgttet
gggaacttgc
acgtatgtge
gtgctggcta
gcaggtctct
ctgattgcge
ctcgagggtyg
actttgattc
cccttegtgg
actggcggeg
ctaatctcct
cccgtgaaag
agtctccaaa
ccgatcgtag
tcgattgaac
cacgtttcgg
tgagtctacg

<210>
<211>

24
568

gagacgacac
accttgaagt
tacaccgggc
tctttgeatg
taccgagtat
atgcgattge
gcttegggec
tgttcggaac
ttggtgcaac
ttggaacagc
cgcttatgec
ggcgagtcgt
tcttctecga
gcccgattte
tgttctgect
cttacttcaa
ttggactaat
gtcgctacag
tattctgett
ttttttecet
atccgatcge
tcaccctcag
ttgtcgtget
tgacgaccat
aggacgatct
cgataggcga
cggtggaaac
acgtgcatcc

tggcacatgt

cctcgactca
ggagtcggtyg
aaggcgcectg
gtcatccttt
ttccteggac
gctttcaggt
acgacgtgtt
ggtgtataat
cttegttgta
gaatgcggtt
gcagttctat
gatggtgatc
cgactgccca
agcactcgag
gtatgcgtct
caaagtcttc
gaacctgttt
catgcgcgga
ggttttctce
tttcacgcag
gaccgggtcc
tottgtgttt
gggtatctca
tggaatatct
tggtgtctcg
acccatgaat
gacaagtgct
agctcagaag

ggatgtgcag

tctcetgggge
gcggctccge
gagccgtgge
ttcatcgegt
aaagcattgg
acagtgttca
caggcgctec
tttgcatcat
actgagtact
gcagcgggat
aacttgatga
cctggtacca
gacggtgact
gcttttgege
tottteggtg
aaccttgatc
gcgecgggetyg
cgtgtgetet
cggatgacga
gcgtcatgeg
gtgggtggta
agccacatga
gtcttgtegt
gatgcagaat
gagcagccge
actggcgcac
cttgatcgtg
ccgtaggeat

gatatatgca

cttcgegtec
tgtattcogta
gcttcgaccg
tttteggttyg
acttgaccaa
tgcgcatggt
tgctggeggt
tcgeccacage
ggtgtgcget
ggggcaatgce
aggtcttcgg
tggccctgat
acaagaatct
gagcagcaag
ttgagctgac
aatcgatagc
ttggcggtat
ggttgttcge
ccatcggtge
gcgcagtttt
tcgttggtge
gcgatccgga
ttcotgttget
tgcgtgeget
cagacgacaa
tgcagagcgt
gcacacgccc
ccgagataga

tgcggtggta

gaacagtaaa
ccgtttgeca
tccgecatatg
gtttgcggta
agcgaacaaa
gactggtgcc
gttctcaatc
acgtttttte
gatgttctcg
gggcggtgge
tttggacgag
ctgggecegtyg
ctatcgaatc
aaatccgcga
catggataac
cggtgttgeg
tggctcggat
gaacctggtt
agcaataccc
cgcgatcgtce
gggcgggaat
tgcggttege
ttggccactc
gaatcgcttg
ggctatgtcg
catgcgcgac
tgaggcggaa
gcttcegtgaa

cggctaactt

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040



<212>
<213>

<400>

PRT
Cyanidioschyzon merolae

24

Met Ala Glu

1

Glu

Arg

Ala

Arg

65

Phe

Val

Thr

Val

Arg

145

Leu

Phe

Ala

Ala

Ile

Pro

Pro

50

Arg

Phe

Pro

Lys

Phe

130

Arg

Phe

Ile

Leu

Gly
210

Leu

Asn

35

Leu

Leu

Ala

Ala

Ala

115

Met

Val

Gly

Gly

Met

195

Trp

Gly

Leu

20

Ser

Tyr

Glu

Trp

Leu

100

Asn

Arg

Gln

Thr

Gly

180

Phe

Gly

Ala

Arg

Lys

Ser

Pro

Ser

85

Leu

Lys

Met

Ala

Val

165

Leu

Ser

Asn

Gly

Asp

Glu

Tyr

Trp

70

Ser

Pro

Ala

Val

Leu

150

Tyr

Gly

Arg

Ala

Gln

Asp

Trp

Arg

55

Arg

Phe

Ser

His

Thr

135

Leu

Asn

Ala

Asn

Gly
215

Pro

Thr

Lys

40

Leu

Phe

Phe

Ile

Ser

120

Gly

Leu

Phe

Thr

Ile

200

Gly

Val

Leu

25

Asp

Pro

Asp

Ile

Ser

105

Asn

Ala

Ala

Ala

Phe

185

Ile

Gly

Pro

10

Asp

Leu

Val

Arg

Ala

90

Ser

Ala

Leu

Val

Ser

170

Val

Gly

Ala

Thr

Ser

Glu

Asp

Pro

75

Phe

Asp

Ile

Val

Phe

155

Phe

Val

Thr

Thr

Ala

Ser

Val

Ala

60

His

Phe

Lys

Ala

Asp

140

Ser

Ala

Thr

Ala

Asn
220

Leu

Leu

Glu

45

Leu

Met

Gly

Ala

Leu

125

Arg

Ile

Thr

Glu

Asn

205

Ala

Asp

Gly

30

Ser

His

Arg

Trp

Leu

110

Ser

Phe

Pro

Ala

Tyr

190

Ala

Leu

Glu

15

Pro

Val

Arg

Ala

Phe

95

Asp

Gly

Gly

Val

Arg

175

Trp

Val

Met

Lys

Ser

Ala

Ala

Phe

80

Ala

Leu

Thr

Pro

Tyr

160

Phe

Cys

Ala

Pro



Gln

225

Trp

Val

Asn

Phe

Tyr

305

Thr

Ala

Gly

Val

Val

385

Leu

Val

Gly

His

Gly

Phe

Arg

Val

Leu

Ala

290

Ala

Tyr

Ala

Ile

Leu

370

Phe

Phe

Pro

Ala

Met

450

Ile

Tyr

Val

Leu

Tyr

275

Arg

Ser

Phe

Gly

Gly

355

Trp

Ser

Ser

Phe

Gly

435

Ser

Ser

Asn

Val

Phe

260

Arg

Ala

Ser

Asn

Leu

340

Ser

Leu

Arg

Leu

Val

420

Gly

Asp

Val

Leu

Met

245

Phe

Ile

Ala

Phe

Lys

325

Phe

Asp

Phe

Met

Phe

405

Asp

Asn

Pro

Leu

Met

230

Val

Phe

Gly

Arg

Gly

310

Val

Gly

Leu

Ala

Thr

390

Thr

Pro

Thr

Asp

Ser

Lys

Ile

Ser

Asn

Asn

295

Val

Phe

Leu

Ile

Asn

375

Thr

Gln

Ile

Gly

Ala

455

Phe

Val

Pro

Asp

Leu

280

Pro

Glu

Asn

Met

Ala

360

Leu

Ile

Ala

Ala

Gly

440

Val

Leu

Phe

Gly

Asp

265

Arg

Arg

Leu

Leu

Asn

345

Arg

Val

Gly

Ser

Thr

425

Val

Arg

Leu

Gly

Thr

250

Cys

Pro

Thr

Thr

Asp

330

Leu

Arg

Leu

Ala

Cys

410

Gly

Thr

Leu

Leu

Leu

235

Met

Pro

Ile

Tyr

Met

315

Gln

Phe

Tyr

Glu

Ala

395

Gly

Ser

Leu

Ile

Trp

Asp

Ala

Asp

Ser

Val

300

Asp

Ser

Ala

Ser

Gly

380

Ile

Ala

Val

Ser

Ser

460

Pro

Glu

Leu

Gly

Ala

285

Leu

Asn

Ile

Arg

Met

365

Val

Pro

Val

Gly

Leu

445

Phe

Leu

Glu

Ile

Asp

270

Leu

Phe

Val

Ala

Ala

350

Arg

Phe

Thr

Phe

Gly

430

Val

Val

Pro

Lys

Trp

255

Tyr

Glu

Cys

Leu

Gly

335

Val

Gly

Cys

Leu

Ala

415

Ile

Phe

Val

Val

Ala

240

Ala

Lys

Ala

Leu

Ala

320

Val

Gly

Arg

Leu

Ile

400

Ile

Val

Ser

Leu

Lys



465

Val Thr Thr

Leu Ser Leu

Ala
515

Asp Lys

Gly Ala

530

Leu

Thr
545

Ser Ala

Asp Val His

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

25
1709
DNA
Ostr

<400> 25
atggcgatca

gcgaacgtgg
gtcgaatcga
aacgatgaaa
gtgccgtegt
atcgcccgea
cgacgttcge
cgcagctcgg
tgggtacggt
ccgegeectt
gtttgggcat
tgttcaacag
gcggcggagt

acagccgtge

470

Ile Gly

485

Gln
500

Lys
Met Ser
Gln

Ser

Leu Asp

Ile

Asp

Pro

Val

Arg

Ser Asp

Asp Leu

Ile Val

520

Met
535

Arg

Gly Thr

550

Ala
565

Pro

eococcus

ctaaagaatt
gggggggtta
gcgegtgtge
gatatatttg
acgtggccac
ccacttgtec
ggcggcegecyg
gaacgctggt
gtgcgacctc
ctgcttegec
cggtctgggt
caagtgcgtc
cacgcaattc

gttcactgec

Gln

Lys Pro

lucimarinus

caatgtcccc
aagcgacgac
ggtcgegege
tttatgettt
agcgagcaca
ttccacatgt
atgattccgg
ttggcggcgg
atcggcccge
atggccatgg
ctcgeccacgt
ggtctcgeca
ttgatgccgg

tggcgttggg

Ala

Gly

505

Ala

Asp

Arg

475

Glu
490

Leu
Val Ser
Ile Gly
Ile

Ser

Glu
555

Pro

gtggacaggt
gatgcgtcge
gatggcgacg
catgcccgeg
aggcgatgaa
cctggttggg
tgattcgtga
tgacgggtac
gactcggttt
tgcaaggctt
tcgtggegtyg
acgcgaccge
gcatctacge

cgtacatctt

Arg Ala Leu

Glu Gln Pro

510

Glu Pro Met

525

Glu
540

Pro Val

Ala Glu His

gcgtgtggtt
ggttgtgteg
cggcgctcga
agactgacgt
gctgaacgtc
tttcttecatc
agacttgggt
tattatttge
gtcggttatt
cgaaggtttc
ccagttctgg
cgcgggctgg
catctgctac

ccecgggeatyg

480

Asn
495

Arg

Pro Asp

Asn Thr

Glu Thr

Val Ser

560

cgaggcgcege
aaacgacgtg
acgcgtcgat
gtaacgcgcg
ttcagetttg
tottteogtet
ctcacgaagc
cgcgtgcetga
cttttggceca
ctgatctgec
atgtcttgca
ggtaacttgg
tcggcgacca

tgccacaccg

60

120

180

240

300

360

420

480

540

600

660

720

780

840



tagtcggttt
tcacgacttc
agaactaccg
cgatgaacaa
caggcgtgtt
tcatctctga
ccacccaaac
gcgccaccat
cttacggtat
gtgctggcgg
ttgagacgta
tcatccegat
cggaagagga
ccgcteeggot
agcaagatgc
<210>
<211>

<212>
<213>

26
477
PRT
Ostr
<400> 26

Met Lys Leu
1

His Met Ser

Ala Ala Pro

35

Gln
50

Pro Leu

Cys Val

65

Arg

Gly Leu Ser

gatggtcatg
gggcgegcete
catgtggtge
catcgtcgec
ggcgtcttge
ctggtettet
gctcgaaggt
cgcgttcatg
cgtgeegtte
taacgctggt
cgaaggtctc
tcacttccca
ctactacatt
ccaaaagttc

ggttgaagcc

eococcus

Asn Val

Trp Leu Gl

20

Met Ile

Gly Asn Al

Met G1

70

Leu

Val Ile

85

Le

Phe

Pro

tacctcggec
gaaaagaagt
atggtcgcca
ggttacctct
tacggtatga
aaccgcttceg
gtgctgtgca
gtgttcottet
atctccegec
gccaccatcg
cagtacctcg
atgtggggcet
cacaacgagt
tgcaacaact

tcegegtaa

lucimarinus

Ser Phe

y Phe Phe

Val Ile

40

a Gly Leu

55

vy Thr Vval

u Leu Ala

Asp

Ile

25

Arg

Ala

Cys

Thr

aagatttgcc
cctccatgaa
cctacggttt
ttgatcaatt
tgaacttgtt
gtatgcgagg
tcttecatggg
ccatttgegt
gcgctetegyg
ccaccgecge
gttacaccgt
ccatgttett
tcactccgga

ctcgcaacga

Arg Pro

10

Ser Phe

Glu Asp
Ala

Val

Leu
75

Asp

Ala
90

Pro

ggatggtaac
ggtcaacttg
ctgcttegge
cggegtctec
cgceegetec
acgtctttgg
tctctccaag
gcaggcgtec
tgtcgtetet
cttcttcacc
catcggegtce
cccggeatec
agaaatcaaa

gcgeecggtt

His His Leu

Val Thr

30

Ser

Leu Gly Leu

45

Thr
60

Gly Thr

Ile Gly Pro

Phe Cys Phe

tacaaggtgc
atcggcatga
gttgaactca
ctctctgteg
gtgggtggea
actttgtggt
gacaacttgg
gaaggcgctt
ggtttcatcg
aaggattcca
accgctttgg
aaaacggcca

gctggteteg

tggaagcgeg

Ser Phe

15

Phe Ala

Thr Lys
Ile

Ile

Leu
80

Arg

Ala
95

Met

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1709



Ala

Gly

Met

Trp

145

Tyr

Arg

Met

Leu

Leu

225

Gly

Tyr

Ala

Ile

Trp

305

Met

Met

Leu

Phe

130

Gly

Ala

Trp

Val

Thr

210

Ile

Phe

Leu

Ser

Ile

290

Thr

Gly

Val

Gly

115

Asn

Asn

Ile

Ala

Met

195

Thr

Gly

Cys

Phe

Cys

275

Ser

Leu

Leu

Gln

100

Leu

Ser

Leu

Cys

Tyr

180

Tyr

Ser

Met

Phe

Asp

260

Tyr

Asp

Trp

Ser

Gly

Ala

Lys

Gly

Tyr

165

Ile

Leu

Gly

Lys

Gly

245

Gln

Gly

Trp

Ser

Lys
325

Phe

Thr

Cys

Gly

150

Ser

Phe

Gly

Ala

Asn

230

Val

Phe

Met

Ser

Thr

310

Asp

Glu

Phe

Val

135

Gly

Ala

Pro

Gln

Leu

215

Tyr

Glu

Gly

Met

Ser

295

Gln

Asn

Gly

Val

120

Gly

Val

Thr

Gly

Asp

200

Glu

Arg

Leu

Val

Asn

280

Asn

Thr

Leu

Phe

105

Ala

Leu

Thr

Asn

Met

185

Leu

Lys

Met

Thr

Ser

265

Leu

Arg

Leu

Gly

Leu

Cys

Ala

Gln

Ser

170

Cys

Pro

Lys

Trp

Met

250

Leu

Phe

Phe

Glu

Ala
330

Ile

Gln

Asn

Phe

155

Arg

His

Asp

Ser

Cys

235

Asn

Ser

Ala

Gly

Gly

315

Thr

Cys

Phe

Ala

140

Leu

Ala

Thr

Gly

Ser

220

Met

Asn

Val

Arg

Met

300

Val

Ile

Arg

Trp

125

Thr

Met

Phe

Val

Asn

205

Met

Val

Ile

Ala

Ser

285

Arg

Leu

Ala

Leu

110

Met

Ala

Pro

Thr

Val

190

Tyr

Lys

Ala

Val

Gly

270

Val

Gly

Cys

Phe

Gly

Ser

Ala

Gly

Ala

175

Gly

Lys

Val

Thr

Ala

255

Val

Gly

Arg

Ile

Met
335

Ile

Cys

Gly

Ile

160

Trp

Leu

Val

Asn

Tyr

240

Gly

Leu

Gly

Leu

Phe

320

Val



Phe Phe Ser

Val Phe

355

Pro

Gly Ala

370

Gly

Thr
385

Lys Asp

Thr Val Ile

Trp Gly Ser

Ile
435

Tyr Tyr

Ala Ala

450

Pro

Val
465

Trp Lys

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

27
2693
DNA
Phys

<400> 27
gtggtagttc

aagctcaggt
acgtcgatcg
ttaacaactt
tgagtggtag
taagggtgat
ctccttgeat
ggattctgag
gacctttcac

ccegeteatt

Ile
340

Cys

Ile Ser

Gly

Asn

Ser Ile

Val

Arg

Ala

Glu

Gln Ala

Ala
360

Arg

Gly Ala

375

Thr Tyr

390

Val
405

Gly

Met
420

Phe
His Asn
Val

Gln

Arg Glu

Thr

Phe

Glu

Lys

Gln

Ala Leu

Pro Ala

Phe Thr

440

Phe
455

Cys

Asp Ala

470

comitrella

tcgttccagg
agatctcatt
attgatcgat
acattgtgtg
tagtgcaaga
cccggategt
gacggggaca
cacaaagcca
ttgtcatggt

ccegtgattc

patens

cccattgtat
tcacactcct
cggcgtecta
tgtagataga
tggcggacct
ccatgcatgg
agatgaatta
cgacgatgag
tttectttett

gtgataactt

Ser Glu

345

Gly

Leu Gly Val

Thr Ile Ala

Glu Leu

395

Gly

Val Ile

410

Pro

Ser Thr

425

Lys

Pro Glu Glu

Asn Asn Ser

Val Glu Ala

475

ccacccttgg
aaaacctgac
gtcagaaggt
tcttgatagg
gtcgtcgtet
cgtcacggga
tgacccggac
aattcacagc
cacctgettt

gaacctgaac

Ala Ser Tyr

350

Val Ser

365

Gly

Thr
380

Ala Ala

Gln Tyr Leu

Ile His Phe

Ala Thr Glu

430

Ile Lys Ala

445

Arg Asn Glu

460

Ser Ala

acgtcgttat
cgaaactata
gttgggtcag
cttggagggt
gcagtgggag
aaggaggcct
gcaaagtttg
ttttctegte
atgtctactt

aaagaggaca

Gly Ile

Phe Ile

Phe Phe

Gly Tyr

400

Pro Met

415

Glu Asp

Gly Leu

Arg Pro

cgagtctcgg
gctttccgaa
tttgagagag
taggttgggg
acaggaatgc
tgtatgcatt
cgctteeggt
cccacatgtt
ttgctgegec

ttggacacgc

60

120

180

240

300

360

420

480

540

600



cgccatcgec
catgattggc
cgcaatgget
ttctctggec
cgtcggaacc
aatgatcatg
agcgtggege
gttgtttett
caaacccaag
gattttettg
tgctgagtat
cagcttcgga
cgcaaggagg
aggcgtattc
gattgtgtte
cgtgtctcga
tgcggtgcta
tgagaacatg
gcagtgggga
ggagtacagc
gaatgccaag
gccagatggg
tottttggga
aaatagatgc
cgcatcttat
ctegtttttg
gatattttge
actagctcgt
aggaaatgtc

cagtggagat

tctgtgacgg
ccacgatatg
gttgtggact
actttcogtet
gcaaacggta
cctetggtgt
ctggegtttt
ggacaagatc
gacagcttca
atcacctacg
ttctacgatc
ttgatgaaca
tatggaatgc
tgcatcgttc
tccottetteg
cggtcgetgg
acgcagacga
ggaatcatga
agcatgtttt
gagggagagc
tcggagcgag
ttgaagggca
tattcaggcc
gtttetgect
gtgggcttca
tttgaaggct
ggtcgcaaat
gaccaatgcc
gagatgagat

tcaccttgece

gttcaatttt
gatgtgcatt
ccgctgeggy
cttgccagta
ttgcagctgg
acgcactcat
tcectgectgg
tceceocgacgg
agaaggtatt
gctactgctt
gcttcggatt
ttttcteoteg
aaggacggct
tgggcaagac
tccaggeege
gtgtgatctc
ttttcttcac
tcatctgctg
tcaaatcgtc
aggatcaagg
gaaggagtaa
tcaaggaggg
gttctcagcet
tgagtcctga
tggtgaaaac
tottgttgea
ggccgtcacc
ccaaagcatt
catgtaacat

aagaaattct

gtcteogtttyg
cctegtgatg
gtttacggcg
ctggatgagt
ttggggtaat
taaagacagt
tgtaatgcac
taacttcaag
tatcaacgcg
tggagtcgaa
gagcttgtcc
cccattggga
gtggaacttg
agcagcgctg
gtgcggtgeg
tgggtttacc
ccaagccacg
cacggcgctg
gaggatgacg
gctgcatcag
gggcagcaag
cgcggaggtt
agtcacagat
tgagtcotttt
acatcctgtg
ttgtgtattg
tggtaatagt
gaacacaagc
ccaccgcata

gaagctgatg

ttgatgggat
atcatttcge
gtaaggttct
tccatgttca
ttaggaggag
ttccactccc
actgtcattg
gagcttcagg
atcacgaact
ctcaccgtceg
accgcaggaa
ggaatattgt
tggatcatcc
ggacccgcta
acgttcggeg
ggagcaggag
taccacacgg
gtgctgttcg
gaggaggact
gcgagcttga
agccctectg
taagttgaca
ttatgttctg
ggcattcatg
tcaactaggt
attcggtgga
atgagaggga
agtagagtga
ctggttacag

ctgtattgta

ccttgtgega
cggctgtgta
ttgtcgggtt
acggcaagat
gcgcaacgca
cgagctacac
gtctgttggt
aacaaggaac
acaggacatg
acaacatcat
tcattgcatc
ctgacgtcgt
agaccttggg
tcggggtcat
tgattccatt
gcaacgtcgg
aggtgggtat
tgtggttccc
attacgcttc
agttcgcaga
agaatgggaa
gattactcat
cctegtttgt
ccaatttcca
gtaatctcat
aagccatcga
tagcgaaata
gctaattcca
tttccggegg

ggcaattcaa

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400



ggagtgagtt
tgtgtagaat
agaacttttt
gtgctgaata
cgagctttca
<210>
<211>

<212>
<213>

28

547
PRT
Phys
<400> 28

Met Ala Asp
1

Asp Pro Gly

Ala Phe Ser

35

Phe
50

Lys Ala

Ile
65

His Ser

Phe Ser Phe

Ile Pro Val

Ala Ala

115

His

Met Gly

130

Ser

Leu Val Met

145

Ser Ala Ala

acactaagta
gtgaagtagg
gatgttecctt
actgttccta

attctacgtt

comitrella

Leu Ser

Ser Ser

20

Leu His

Leu Pro

Phe Ser

Phe Thr

85

Ile
100

Arg
Ile Ala
Leu

Cys

Ile Ile

Ser

Met

Asp

Val

Arg

70

Cys

Asp

Ser

Asp

Ser

ggtagaagtg
gcggtggtge
ggtttgcaca
gacatggcett

tcttttgtaa

patens

Ser Ala

His Gly

Gly Asp

40

Asp Ser

55

Pro His

Phe Met

Asn Leu

Val Thr

120

Met
135

Ile

Pro Ala

150

Phe
165

Gly

Thr

Ala Val

ggtaaaagat
gctgtttaga
cagttagatt

cttcttegag

tggaactggg

val Gly

10

Asp

Val
25

Thr Gly

Lys Met Asn

Glu His Lys

Met Thr

75

Leu

Thr
90

Ser Phe

Asn Leu Asn

105

Gly Ser Ile

Gly Pro Arg

Val Ala

155

Tyr

Phe
170

Arg Phe

aacacttttt
aacgcaacat
tattcttgaa
ccatttactg

ttttgtcaca

Arg Asn Ala

Glu Ala

30

Lys

Tyr Asp Pro

45

Ala
60

Thr Thr

Phe His Leu

Ala Ala Pro

Lys Glu Asp

110

Ser
125

Leu Arg

Tyr
140

Gly Cys

Met Ala Val

Val Gly Phe

caaatggggc
cctgettggt
aactttactt
aacagctcta

tca

Lys
15

Gly

Leu Tyr

Asp Ala

Met Arg

Ser Trp

80

Pro Leu

95

Ile Gly

Leu Leu

Ala Phe

Val Asp

160

Ser Leu

175

2460

2520

2580

2640

2693



Ala

Lys

Gly

Lys

225

Phe

Leu

Gly

Thr

Gly

305

Arg

Gly

Val

Ile

Ala

385

Val

Thr

Ile

Gly

210

Asp

Leu

Gly

Thr

Asn

290

Val

Phe

Leu

Val

Ile

370

Ala

Gln

Phe

Val

195

Gly

Ser

Pro

Gln

Lys

275

Tyr

Glu

Gly

Met

Ala

355

Gln

Leu

Ala

Val

180

Gly

Ala

Phe

Gly

Asp

260

Pro

Arg

Leu

Leu

Asn

340

Arg

Thr

Gly

Ala

Ser

Thr

Thr

His

Val

245

Leu

Lys

Thr

Thr

Ser

325

Ile

Arg

Leu

Pro

Cys
405

Cys

Ala

Gln

Ser

230

Met

Pro

Asp

Trp

Val

310

Leu

Phe

Tyr

Gly

Ala

390

Gly

Gln

Asn

Met

215

Pro

His

Asp

Ser

Ile

295

Asp

Ser

Ser

Gly

Gly

375

Ile

Ala

Tyr

Gly

200

Ile

Ser

Thr

Gly

Phe

280

Phe

Asn

Thr

Arg

Met

360

Val

Gly

Thr

Trp

185

Ile

Met

Tyr

Val

Asn

265

Lys

Leu

Ile

Ala

Pro

345

Gln

Phe

Val

Phe

Met

Ala

Pro

Thr

Ile

250

Phe

Lys

Ile

Ile

Gly

330

Leu

Gly

Cys

Met

Gly
410

Ser

Ala

Leu

Ala

235

Gly

Lys

Val

Thr

Ala

315

Ile

Gly

Arg

Ile

Ile

395

Val

Ser

Gly

Val

220

Trp

Leu

Glu

Phe

Tyr

300

Glu

Ile

Gly

Leu

Val

380

Val

Ile

Met

Trp

205

Tyr

Arg

Leu

Leu

Ile

285

Gly

Tyr

Ala

Ile

Trp

365

Leu

Phe

Pro

Phe

190

Gly

Ala

Leu

Val

Gln

270

Asn

Tyr

Phe

Ser

Leu

350

Asn

Gly

Ser

Phe

Asn

Asn

Leu

Ala

Leu

255

Glu

Ala

Cys

Tyr

Ser

335

Ser

Leu

Lys

Phe

Val
415

Gly

Leu

Ile

Phe

240

Phe

Gln

Ile

Phe

Asp

320

Phe

Asp

Trp

Thr

Phe

400

Ser



Arg Arg Ser

Val Ala

435

Gly

Thr
450

His Glu

Thr
465

Ala Leu

Phe Lys Ser

Ser Glu Gly

Ala Glu Asn

515

Pro Glu

530

Pro

Ala
545

Glu Val

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

29
1885
DNA
Prun

<400> 29
catttagtct

ccaaactcca
ggaagctcca
cccatcgtec
gccaaagttt
tggatctett
atccgagaca
tcaggcagca
tatgggtgtg

tctgatgetg

Leu
420

Gly
Val Leu
Val

Gly

Val Leu

Val

Thr

Ile

Phe

Ile Ser

Gln Thr

440

Glu
455

Asn

Val Trp

470

Ser Arg

485

Glu
500

Gln

Ala Lys

Asn Gly

us persica

aagtagtttc
aaccccaaat
tgcatggagt
caacagaccc
tcaaaatctt
tcttcacttg
acctcaacct
tattctcaag
cctttcetceat

ggggctactt

Met

Asp

Ser

Lys

Thr Glu

Gln Gly

Glu Arg

520

Pro
535

Asp

taaattcgaa
tcaaaacccce
gacaggcaga
aacagccaaa
ctetttggec
ctttgtctea
cacaaagcaa
acttgtaatg
aatgctcagc

ggcagtgaga

Gly Phe Thr

425

Ile Phe Phe

Met Gly Ile

Phe Gln

475

Pro

Glu Asp

490

Tyr

Leu His Gln

505

Gly Arg Ser

Gly Leu Lys

acttgagtge
aaaaacatgg
gagcaaacct
tttgacctac
aaccctcaca
acttttgcag
gacattggaa
ggtgcagtgt
gcacccactg

ttcatgattg

Gly Ala Gly

430

Thr Gln

445

Ala

Met
460

Ile Ile

Trp Gly Ser

Tyr Ala Ser

Ala Leu

510

Ser

Lys Gly Ser

525

Gly Ile

540

Lys

tgaaactcga
ccgaagtcga
ttgcgttete
cagttgattc
tgagaacttt
cggcecccact
atgctggggt
gtgatttget
tgttttgeat

gttttteget

Gly Asn

Thr Tyr

Cys Cys

Met Phe

480

Glu
495

Tyr

Lys Phe

Lys Ser

Glu Gly

gattcaaaat
aggtgaaccc
ggtagcttcc
agagcacaag
ccacttgtet
tgtccctata
tgcctetgtce
agggccacga
gtcatttgta

tgctacattce

60

120

180

240

300

360

420

480

540

600



gtgtcatgec
gggacagctg
gtgtttgata
ttcattcctg
ttgcctgatg
tccaaggtat
ggctactcca
aggttcaatc
ctagtagccec
aggggcaggce
ctcggccgag
gcccaagctg
ggcatcatat
gtgttcttet
atcgtgtget
cttcegectt
aatgaggagg
aggtctgagc
catgtttagg
ctcatgegec
ttttttettt
atttcagaaa
<210>
<211>

<212>
<213>

30
530
PRT

<400> 30

agtattggat
ctgggtgggg
taattggaag
gctggcttcea
ggaatcttge
tgtggcatgce
tgggtgttga
tcaagcttca
gtccctttgg
tatggactct
caaactcact
catgcggage
cgggcctcac
caagctcage
gcacacttcc
caaaagatgt
agaagcagaa
gtggtaggcg
ttatgttatg
caattattct
attattatca

aaaaaaaaaa

Prunus persica

gagtaccatg
aaacatgggt
agttggtgca
tgtcattatg
tgccctgecaa
tgtaacaaat
attgtccact
cacagctgga
aggatttgcg
ttggatcctc
cccecattgeg
cacctttgge
tggagcgggt
attctcaact
agtgactttg
cgtgaaatcg
ggggctacac
tgttgcctca
atctcatgag
ccttaagttg
gttttttecce

aaaaa

tttaacagta
ggtggggcca
actcctttca
ggaataatgg
aagaagggtg
tacaggacat
gataatgtca
atcattgctg
tctgatcgag
caaacactag
gtctttgcca
gtcatcccct
gggaacttcg
gcgacagggt
gtgcacttcc
acggaagagt
cagcagagtt
gctccaaccc
aattgtttct
accgagaagc

aagcatataa

agattattgg
cceagetett
ctgcttggag
tcttgaccct
atgttgccaa
ggatctttgt
ttgctgaata
caacatttgg
cagccaggta
gaggagtctt
tgatcctett
tcatcteeeg
ggtccgggcet
tgtctcotgat
ctcagtgggyg
tttactatgg
tgaggtttge
cacccaacac
ttgaaatgct
ttacttctcet

gtgaactgat

gctggttaat
gatgccattg
aattgccttt
tggccaagac
agatcaattc
ccttetetat
cttctatgac
catggccaac
ctttggcatg
ctgcatctgg
ctctgtagga
gcgatccectce
gacccaacta
gggggtaatg
gagcatgttc
agctgagtgg
agagaatagt
cacaccttcc
ttgcaaactc
cttggggaaa

gattattttt

Met Ala Glu Val Glu Gly Glu Pro Gly Ser Ser Met His Gly Val Thr

1

5

10

15

Gly Arg Glu Gln Thr Phe Ala Phe Ser Val Ala Ser Pro Ile Val Pro

20

25

30

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1885



Thr

Ala

Phe

65

Ala

Lys

Phe

Tyr

Met

145

Ile

Thr

Gly

Val

Arg

225

Met

Leu

Trp

Asp

Lys

50

His

Ala

Gln

Ser

Gly

130

Ser

Gly

Met

Trp

Phe

210

Ile

Val

Gln

His

Pro

35

Val

Leu

Ala

Asp

Arg

115

Cys

Phe

Phe

Phe

Gly

195

Asp

Ala

Leu

Lys

Ala

Thr

Phe

Ser

Pro

Ile

100

Leu

Ala

Val

Ser

Asn

180

Asn

Ile

Phe

Thr

Lys

260

Val

Ala

Lys

Trp

Leu

85

Gly

Val

Phe

Ser

Leu

165

Ser

Met

Ile

Phe

Leu

245

Gly

Thr

Lys

Ile

Ile

70

Val

Asn

Met

Leu

Asp

150

Ala

Lys

Gly

Gly

Ile

230

Gly

Asp

Asn

Phe

Phe

55

Ser

Pro

Ala

Gly

Ile

135

Ala

Thr

Ile

Gly

Arg

215

Pro

Gln

Val

Tyr

Asp

40

Ser

Phe

Ile

Gly

Ala

120

Met

Gly

Phe

Ile

Gly

200

Val

Gly

Asp

Ala

Arg

Leu

Leu

Phe

Ile

Val

105

Val

Leu

Gly

Val

Gly

185

Ala

Gly

Trp

Leu

Lys

265

Thr

Pro

Ala

Thr

Arg

90

Ala

Cys

Ser

Tyr

Ser

170

Leu

Thr

Ala

Leu

Pro

250

Asp

Trp

Val

Asn

Cys

75

Asp

Ser

Asp

Ala

Leu

155

Cys

Val

Gln

Thr

His

235

Asp

Gln

Ile

Asp

Pro

60

Phe

Asn

Val

Leu

Pro

140

Ala

Gln

Asn

Leu

Pro

220

Val

Gly

Phe

Phe

Ser

45

His

Val

Leu

Ser

Leu

125

Thr

Val

Tyr

Gly

Leu

205

Phe

Ile

Asn

Ser

Val

Glu

Met

Ser

Asn

Gly

110

Gly

Val

Arg

Trp

Thr

190

Met

Thr

Met

Leu

Lys

270

Leu

His

Arg

Thr

Leu

95

Ser

Pro

Phe

Phe

Met

175

Ala

Pro

Ala

Gly

Ala

255

Val

Leu

Lys

Thr

Phe

80

Thr

Ile

Arg

Cys

Met

160

Ser

Ala

Leu

Trp

Ile

240

Ala

Leu

Tyr



Gly

Tyr

305

Ala

Phe

Trp

Leu

Phe

385

Pro

Ala

Ser

Ile

Gly

465

Glu

Leu

Gly

Tyr

290

Phe

Ala

Ala

Thr

Gly

370

Ser

Phe

Gly

Ser

Val

450

Ser

Phe

His

Arg

275

Ser

Tyr

Thr

Ser

Leu

355

Arg

Val

Ile

Gly

Ala

435

Cys

Met

Tyr

Gln

Arg
515

Met

Asp

Phe

Asp

340

Trp

Ala

Gly

Ser

Asn

420

Phe

Cys

Phe

Tyr

Gln

500

Val

Gly

Arg

Gly

325

Arg

Ile

Asn

Ala

Arg

405

Phe

Ser

Thr

Leu

Gly

485

Ser

Ala

Val

Phe

310

Met

Ala

Leu

Ser

Gln

390

Arg

Gly

Thr

Leu

Pro

470

Ala

Leu

Ser

Glu

295

Asn

Ala

Ala

Gln

Leu

375

Ala

Ser

Ser

Ala

Pro

455

Pro

Glu

Arg

Ala

280

Leu

Leu

Asn

Arg

Thr

360

Pro

Ala

Leu

Gly

Thr

440

Val

Ser

Trp

Phe

Pro
520

Ser

Lys

Leu

Tyr

345

Leu

Ile

Cys

Gly

Leu

425

Gly

Thr

Lys

Asn

Ala

505

Thr

Thr

Leu

Val

330

Phe

Gly

Ala

Gly

Ile

410

Thr

Leu

Leu

Asp

Glu

490

Glu

Pro

Asp

His

315

Ala

Gly

Gly

Val

Ala

395

Ile

Gln

Ser

Val

Val

475

Glu

Asn

Pro

Asn

300

Thr

Arg

Met

Val

Phe

380

Thr

Ser

Leu

Leu

His

460

Val

Glu

Ser

Asn

285

Val

Ala

Pro

Arg

Phe

365

Ala

Phe

Gly

Val

Met

445

Phe

Lys

Lys

Arg

Thr
525

Ile

Gly

Phe

Gly

350

Cys

Met

Gly

Leu

Phe

430

Gly

Pro

Ser

Gln

Ser

510

Thr

Ala

Ile

Gly

335

Arg

Ile

Ile

Val

Thr

415

Phe

Val

Gln

Thr

Lys

495

Glu

Pro

Glu

Ile

320

Gly

Leu

Trp

Leu

Ile

400

Gly

Ser

Met

Trp

Glu

480

Gly

Arg

Ser



His Val
530

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

31
2194
DNA
Oryz

<400> 31
aatccgaaaa

aaatataaaa
catccaccta
tttccttagt
tctgtcatga
aaaaaatctt
atgaagatat
ttgtgeattc
ttagtaatta
gtacttacgc
tcaactagca
tgaattcaag
aattttacag
aaaaaaagaa
acagagtggc
tccgcaacaa
aaccaagcat
ggaggcatcc
cgaccgectt
acctcctect
tgtgtagtac
tggatttggg
atggttttca
gcgattttgt

gtaataaagt

a sativa

gtttctgcac
tgagacctta
ctttagtgge
aattaagtgg
agttaaatta
tctagctgaa
tctgaacgta
gtcatatcge
aagacaattg
acacactttg
acacatctct
cactccacca
aatagcatga
ttttgetegt
tgcccacaga
ccttttaaca
cctecttete
aagccaagaa
ctcgatccat
cacagggtat
gggcgttgat
atagaggggt
atcgtctgga
gagtaccttt

acggttgttt

cgttttcacc
tatatgtagc
aatcgggcta
gaaaatgaaa
ttcgaggtag
ctcaatgggt
ttggcaaaga
acatcattaa
acttattttt
tgctcatgtg
aatatcactc
tcaccagacc
aaagtatgaa
gcgcgagcege
acaacccaca
gcaggctttg
ccatctataa
gagggagagc
atcttccggt
gtgcctcecct
gttaggaaag
tcttgatgtt
gagctctatg
tgtttgaggt

ggtcctegat

ccctaactaa
gctgataact
aataaaaaag
tcattattge
ccataattgt
aaagagagag
tttaaacata
ggacatgtct
attatttatc
catgtgtgag
gcctatttaa
acttttaata
acgaactatt
caatctccca
aaaaacgatg
cggccaggag
attcctcccec
accaaggaca
cgagttcttg
tocggttgtte
gggatctgta
gcatgttatc
gaaatgaaat
aaaatcagag

tctggtagtg

caatataggg
agaactatgc
agtcgctaca
ttagaatata
catcaaactc
atttttttta
taattatata
tactccatcc
ttttttcgat
tgcacctcct
tacatttagg
atatctaaaa
taggttttte
tattgggcac
atctaacgga
agaggaggag
cctttteccec
cgcgactage
gtcgatctcet
ttggatttat
tctgtgatga
ggtteggttt
ggtttaggga
caccggtgat

atgcttcteg

aacgtgtgcet
aagaaaaact
ctagtttegt
cgttcacatc
ttcttgaata
aaaaaataga
attttatagt
caatttttat
tagatgcaag
caatacacgt
tagcaatatc
tacaaaaaat
acatacaaaa
acaggcaaca
ggacagcaag
aggcaaagaa
tctctatata
agaagccgag
tcectectec
tgttctaggt
ttcoctgttet
gattagtagt
tcggaatctt
tttgettggt

atttgacgaa

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500



gctatccttt
gatgagattg
tacagtagtc
ccetgttett
actttctggt
agctgtagtt
atttctgatc
gattattttt
ctgtcctcaa
acctgtagaa
aagctgtaat
ttggtgtagce
<210>
<211>

<212>
<213>

32
51
DNA

<220>

<223>

<400> 32

primer:

gtttattcce
aatgattgat
cccatcacga
ccgatttget
tcagttcaat
cagttaatag
tccattttta
tttattaget
ttttgttttce
gtttcttttt
cgggatagtt

ttgccacttt

tattgaacaa
tcttaagect
aattcatgga
ttagtcccag
gaattgattg
gtaatacccc
attatatgaa
ctcacccctt
aaattcacat
ggttattcct
atactgcttg

caccagcaaa

Artificial sequence

prm09462

aaataatcca
gtccaaaatt
aacagttata
aatttttttt
ctacaaataa
tatagtttag
atgaactgta
cattattctg
cgattatcta
tgactgcttyg
ttcttatgat

gttc

actttgaaga
tcgcagetgg
atcctcagga
cccaaatatc
tgcttttata
tcaggagaag
gcataagcag
agctgaaagt
tgcattatcc
attacagaaa

tcatttcctt

cggtccegtt
cttgtttaga
acaggggatt
ttaaaaagtc
gcgttatcct
aacttatccg
tattcatttg
ctggcatgaa
tottgtatet
gaaatttatg

tgtgcagtte

ggggacaagt ttgtacaaaa aagcaggctt aaacaatgcg ggccttccat t

<210> 33

<211> 50

<212> DNA

<213> Artificial sequence
<220>

<223> primer: prm09463
<400> 33

ggggaccact ttgtacaaga aagctgggtt tcaagctcag gettcaattt

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2194

51

50



