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SEQUENCE LISTING

<110> BASF Plant Science GmbH

wiig, Aaron
<120> COMPOSITIONS AND METHODS USING RNA INTERFERENCE FOR CONTROL OF

NEMATODES
<130> PF 58859
<160> 29
<170> PatentIn version 3.4
<210> 1
<211> 647
<212> DNA
<213> Glycine max
<400> 1
aagatggtgc agcctgcttc ctaaattttg gtacattatc aagtggatgt gatggtgccc 60
ctctgcttcc tctgctgttt attattgtaa acataggttt caatattgca ttgcttcatc 120
tcctcaagat ctcttcagct gttgtatctt gtcttgcttc cacattttca gtcccaatat 180
ccatctacgt gttcaccatg ccattgccat accttggtgt tgcctcctct cttccaacag 240
gctttatggc aggggccatt atcctcattt tgggcttact catttatgct tggacccctt 300
caaatggttc ctcgggtgct tccttctcaa cttcctccac ctagagaggc tagaatgagt 360
tgacatgtca ttgcagatag tacaacacca caaggaacta attcaggttc gcttttagga 420
gacggctata agaaggagaa agaaataggg cgttcttgta agttgtaata gttgttcgta 480
agcatttttt atgagctaag cttaagtaag aaagagacta gactatagat agaacaggtt 540
ccaagttcaa tttttatgta agctaaggaa agtaaataga gaataaaagt cactttgttg 600
acagaggaaa tgatattgga ccatttggat gcaaaaaaaa aaaaaaa 647
<210> 2
<211> 477
<212> DNA
<213> Glycine max
<400> 2
gtgcagcctg cttcctaaat tttggtacat tatcaagtgg atgtgatggt gcccctctgce 60
ttcctctget gtttattatt gtaaacatag gtttcaatat tgcattgctt catctcctca 120
agatctcttc agctgttgta tcttgtcttg cttccacatt ttcagtccca atatccatct 180
acgtgttcac catgccattg ccataccttg gtgttgcctc ctctcttcca acaggcttta 240
tggcaggggc cattatcctc attttgggct tactcattta tgcttggacc ccttcaaatg 300
gttcctcggg tgcttccttc tcaacttcct ccacctagag aggctagaat gagttgacat 360
gtcattgcag atagtacaac accacaagga actaattcag gttcgctttt aggagacggc 420
tataagaagg agaaagaaat agggcgttct tgtaagttgt aatagttgtt cgtaagc 477
<210> 3
<211> 113
<212> PRT
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<213>

<400>

Glycine max

3

Asp Gly Ala Ala Cys
1 5

Asp

Phe

Ser

Thr

65

Phe

Trp

Thr

Gly

Asn

Met

Thr

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

<220>
<223>

<400>
ttaattaaga cgtcgtgcag cctgcttcc

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

<220>
<223>

<400>

ctcgagggcg cgccgcttac gaacaactat tac

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

<400>

cataacggag tatgatatta aatgaacact ttctgttcgt atcaaatggt atcgaatatt

attagagtga tcattcagaa gaaaaaaaga gagagaagaa aacctacagt gtaaacattt

Ala Pro
20

Ile Ala
35

Leu Ala
Pro Leu

Ala Gly

Pro Ser
100

4
29
DNA

Leu

Leu

Ser

Pro

Ala

85

Asn

Artificial

Phe

Leu

Leu

Thr

Tyr

70

Ile

Gly

primer sequence

4

5
33
DNA

Artificial

primer sequence

5

6
1449
DNA

Leu

Pro

His

Phe

55

Leu

Ile

Ser

Arabidopsis thaliana

6
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Asn

Leu

Leu

40

Ser

Gly

Leu

Ser

Phe

Leu

25

Leu

val

val

Ile

Gly

Gly

10

Phe

Lys

Pro

Ala

Leu

90

Ala

Thr

Ile

Ile

Ile

Ser

75

Gly

Ser

Page 2

Leu

Ile

Ser

ser

60

Ser

Leu

Phe

Ser

val

Ser

45

Ile

Leu

Leu

Ser

Ser

Asnh

30

Ala

Tyr

Pro

Ile

Thr
110

Gly

15

Ile

val

val

Thr

Tyr

95

Ser

Cys

Gly

val

Phe

Gly

80

Ala

Ser

29

33

60

120



ttttttttgc
tcaagaacag
taataaatct
actattcttg
aaaaagatgt
tacgacttct
aacctacgaa
agactgagaa
ggcgaacaac
gtttgctctc
tcgatatact
aagcattgtt
cacaatctta
ttcatgtata
gactattccc
caaacaattt
gttttaatct
attaatttga
tttggttttt
taattcaacc
tcacctatct
tcctttgtte
aacctaaca
<210> 7

<211>
<212>
<213>

<400> 7
gatgttcttc

DNA

ctcttgatta
accatggctt
catcggcccg
ttggttgcygg
gggagggagg
gatggcggaa
gcggttgcaa

1352

taaataccta
aaagagttgc
ttccataaaa
acaactcttt
atgtctaatc
aacctagaag
aagcacgaag
tctagggttc
attgatgtgt
accttctagg
agttcattac
taaagagatt
tcaatttaca
tatccaataa
gggtcttgac
cttctgtaac
cttattttct
tggctatact
acttctctct
ctataaacca
ttcactttag

ttcaagtaca

Glycine max

tattgattcc
tattatatcg
cattatgccg
ccgggatttg
cggggaccac
agaaggtggg
gcgatgcggt
cggtggtgct
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cagtgtaaac
ttggaggaaa
tcaaatgttt
ttaacaaact
cataatatat
ataacaagca
tgattaatct
aaggcgtaaa
gtggaccatt
attactcggg
caaaaaatgg
tgttttctec
accaggtgtg
aagttcgata
tataaattta
agtgtcacgc
cacccatatt
atttacttga
ccgacggata
aaacaaataa
aacatccctt

acaatcaact

tcaatttctc
atttgtgaat
gcggttatcc
cgcggttcga
cgtgggcggc
gccctgetec
ggtaggaagt
gggtgttggg

atgaagtgct
agaaatagaa
ggtccaaagt
cttctatatt
ctgtataatg
ttagctaggg
gtgtaggggt
cttgttctgc
tggtgttcag
tgctaagact
agtcttcaaa
ctgcacaatt
tgtgaacctt
tgtgaaatta
aagtattaga
ttatcactac
caaagtcaac
catttgggaa
tagaaacaat
cagaatgcac
cacgtctcta

ctaagtctat

caactcaaaa
tgtttttcca
gccgccgeac
tacggttatt
ggcgcgtggg
tacgccgtgg
aggaaccggg

aaccgggttc
Page 3

ataatttctg
aattaagaaa
attagttaaa
ttctcgtggt
cgactttcat
catcaaaatc
ggcgtaaggg
tttttgggtt
ggattgagac
cacttagtac
tttcgagttc
agtttataac
cacataatct
tatatctcca
cgagctaatt
caaagaataa
tattgcaaga
aatatatttt
tcaattacat
atttttttca
tataaacctc

tatattcaag

ctaagtttcg
Ccaaaaaaaaa
cggccggtca
ccgteccggcy
tgacatccga
aggatcggag
tggtggaagt
tgtataagtt

caaatagaaa
tctagtgatg
taattaggcc
acatatgctg
tatctattag
aacgtggaaa
taaagactaa
tcattttatt
aagataatat
tattgctata
caatatctga
ttcatatata
ctcttattca
tctaatgtta
atatttagca
acactgatct
cttcgagata
cgctgataaa
gcgaaaatga
acgcgttagg
gactctgtta
tctttgtttt

tctttgtgat
attcattcaa
cttccgattc
gccaatgcgg
tgacgtcgga
ggtggcggaa
ggcggcggcg
ggctttggtt

180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1449

60
120
180
240
300
360
420
480



ccgttgaagce
tactttgcga
gctccaaagg
atggccgceag
gtgtggcaaa
cttggatgct
gggaatttat
ctccaagcgg
aagggaggtt
ctattcgtgt
ctaccaaact
ggatgtgatg
attgcattgc
ttttcagtcc
tcctctcttc
<210> 8

<211>
<212>
<213>

<400> 8
gatgttcttc

DNA

ctcttgatta
accatggctt
catcggcccg
ttggttgcgg
gggagggagg
gatggcggaa
gcggttgcaa
ccgttgaage
tactttgcga
gctccaaagg
atggccgceag
gtgtggcaaa
cttggatgct
gggaatttat

ctccaagcgg

1743

actacccttt
ttttgtatat
ctccatttat
gagcaattct
tactcctgtc
ttcttgtaac
taaaggaagg
ctgataccgt
gttgtatgga
gccttettct
accttaaaga
gtgcccctct
ttcatctcct
caatatccat

caacaggctt

Glycine max

tattgattcc
tattatatcg
cattatgccg
ccgggatttg
cggggaccac
agaaggtggg
gcgatgeggt
cggtggtgct
actacccttt
ttttgtatat
ctccatttat
gagcaattct
tactcctgtc
ttcttgtaac
taaaggaagg

ctgataccgt
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cttccttgct
tcgacaccat
agttgttggt
ctctggagcet
aattattttt
cattggtgta
tggtatgttt
gctgaaggaa
cctttttgtt
cceccttetty
tggtgcagcec
gcttecctcty
caagatctct
ctacgtgttc
tatggcaggg

tcaatttctc
atttgtgaat
gcggttatcc
cgcggttcga
cgtgggcggc
gccctgetec
ggtaggaagt
gggtgttogg
cttccttgct
tcgacaccat
agttgttggt
ctctggagcet
aattattttt
cattggtgta
tggtatgttt

gctgaaggaa

caacttgcca
gcgggcattg
ctattggagg
tcgattccaa
cttgggagaa
gttgttactg
tggagtcttt
attatctttt
gtcaattcgt
tcaaaattat
tgcttcctaa
ctgtttatta
tcagctgttg
accatgccat

gc

caactcaaaa
tgtttttcca
gccgeegeac
tacggttatt
ggcgcgtggg
tacgccgtgg
aggaaccggg
aaccgggttc
caacttgcca
gcgggcattg
ctattggagg
tcgattccaa
cttgggagaa
gttgttactg
tggagtcttt

attatctttt
Page 4

ctttcggata
ttactgatga
ctctecgetgce
ttttatctca
gatataaagt
tagcaagtgg
tgatgatagt
tggattcatc
acggatctgc
ggggcattcc
attttggtac
ttgtaaacat
tatcttgtct

tgccatacct

ctaagtttcg
caaaaaaaaa
cggccggtca
ccgtcecggcy
tgacatccga
aggatcggag
tggtggaagt
tgtataagtt
ctttcggata
ttactgatga
ctctcgetge
ttttatctca
gatataaagt
tagcaagtgg
tgatgatagt

tggattcatc

tgtaatagtg
gatgttagat
tgccactgga
gacttttcta
caaccaatta
agctggtgcet
ttcatttttc
ccgaaaattg
tttccaagca
cttcagtcaa
attatcaagt
aggtttcaat
tgcttccaca

tggtgttgec

tctttgtgat
attcattcaa
cttccgattc
gccaatgcgg
tgacgtcgga
ggtggcggaa
ggcggcggcg
ggctttggtt
tgtaatagtg
gatgttagat
tgccactgga
gacttttcta
caaccaatta
agctggtgct
ttcatttttc

ccgaaaattg

540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1352

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



aagggaggtt
ctattcgtgt
ctaccaaact
ggatgtgatg
attgcattgc
ttttcagtcc
tcctctcttc
tatgcttgga
agaggctaga
aggttcgctt
gtaatagttg
atagatagaa
aaaagtcact
aaa

<210> 9
<211>

<212>
<213>

DNA
<400> 9

atggcttcat
cggcecgecy
gttgcggcgg
agggaggaga
ggcggaagcg
gttgcaacgg
ttgaagcact
tttgcgattt
ccaaaggctc
gccgcaggag
tggcaaatac
ggatgctttc
aatttattaa
caagcggctg
ggaggttgtt
ttcgtgtgcc

CCaaactacc

1317

gttgtatgga
gccttettct
accttaaaga
gtgcccctct
ttcatctcct
caatatccat
caacaggctt
ccccttcaaa
atgagttgac
ttaggagacg
ttcgtaagca
caggttccaa

ttgttgacag

Glycine max

tatgccggcg
ggatttgcgc
ggaccaccgt
aggtggggcc
atgcggtggt
tggtgctggg
accctttctt
tgtatattcg
catttatagt
caattctctc
tcctgtcaat
ttgtaaccat
aggaaggtgg
ataccgtgct
gtatggacct
ttcttctccc

ttaaagatgg
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cctttttgtt
ccccttetty
tggtgcagcec
gcttecctcty
caagatctct
ctacgtgttc
tatggcaggg
tggttcctcg
atgtcattgc
gctataagaa
ttttttatga
gttcaatttt

aggaaatgat

gttatccgec
ggttcgatac
gggcggcggc
ctgctcctac
aggaagtagg
tgttgggaac
ccttgctcaa
acaccatgcg
tgttggtcta
tggagcttcg
tatttttctt
tggtgtagtt
tatgttttgg
gaaggaaatt
ttttgttgtc
cttcttgtca

tgcagcctgc

gtcaattcgt
tcaaaattat
tgcttcctaa
ctgtttatta
tcagctgttyg
accatgccat
gccattatcc
ggtgcttcct
agatagtaca
ggagaaagaa
gctaagctta
tatgtaagct

attggaccat

gccgcaccgg
ggttattccg
gcgtgggtga
gccgtggagg
aaccgggtgg
cgggttctgt
cttgccactt
ggcattgtta
ttggaggctc
attccaattt
gggagaagat
gttactgtag
agtcttttga
atctttttgg
aattcgtacg
aaattatggg

ttcctaaatt
Page 5

acggatctgc
ggggcattcc
attttggtac
ttgtaaacat
tatcttgtct
tgccatacct
tcattttggg
tctcaacttc
aCaccacaag
atagggcgtt
agtaagaaag
aaggaaagta

ttggatgcaa

ccggtcactt
tccggeggcec
catccgatga
atcggagggt
tggaagtggc
ataagttggc
tcggatatgt
ctgatgagat
tcgctgcetge
tatctcagac
ataaagtcaa
caagtggagc
tgatagtttc
attcatcccg
gatctgcttt
gcattccctt

ttggtacatt

tttccaagca
cttcagtcaa
attatcaagt
aggtttcaat
tgcttccaca
tggtgttgcec
cttactcatt
ctccacctag
gaactaattc
cttgtaagtt
agactagact
aatagagaat

ddaaaadaaa

ccgattccat
aatgcggttg
cgtcggaggg
ggcggaagat
ggcggcggacyg
tttggttccg
aatagtgtac
gttagatgct
cactggaatg
ttttctagtg
ccaattactt
tggtgctggg
atttttcctc
aaaattgaag
ccaagcacta
cagtcaacta

atcaagtgga

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1743

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

1020



tgtgatggtg
gcattgcttc
tcagtcccaa
tctcttccaa
gcttggaccc
<210>
<211>

<212>
<213>

10
438
PRT
Glyc

<400> 10

Met Ala Ser
1

Phe Arg Phe

Ser val Arg

35

Gly Gly Ala

50

val
65

Gly Pro

Gly Gly ser

Ala Ala Ala

Leu Tyr Lys

Gln
130

Ala Leu

Tyr
145

Arg

Pro Lys Ala

Ala Thr Gly

Ile Ser

195

Leu

cccectetget
atctcctcaa
tatccatcta
caggctttat

cttcaaatgg
ine max

Leu Cys
5

His
20

Arg
Arg Pro
Trp val
Ser

Cys

Ala
85

Asp

Ala val

100

Leu Ala

Thr

Ala

His His

Arg

Pro

Met

Thr

Tyr

70

val

Ala

Leu

Phe

Ala
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tcctetgetg
gatctcttca
cgtgttcacc

ggcaggggcc
ttcctcgggt

Arg Leu

Ala

Gly

Leu
40

Arg

Ser
55

Asp

Ala val

val Gly

Thr val

val Pro

120

Gly Tyr

Gly Ile

150

Phe
165

Pro

Met Ala

180

Gln Thr

Ile

Ala

Phe

val val

Ala

Gly

val
200

Leu

tttattattg
gctgttgtat
atgccattgc
attatcctca

gcttccttct

Ala Ala

10

Ser

Ile Ala

25

Cys

val Ala Ala

Asp val Gly

Glu Asp Arg

75

Ser Arg Asn

90

val
105

Leu Gly

Leu Lys His

val Ile val

val Thr Asp

155

Leu Leu

170

Gly

Ile
185

Leu Ser

Trp GIn Ile

Page 6

taaacatagg
cttgtcttgc
cataccttgg
ttttgggctt

caacttcctc

Ala Pro Ala

val Arg Tyr

30

Thr Thr

45

Gly

Gly Glu

60

Arg

Arg val Ala

Arg val val

val Asn

110

Gly

Pro Phe

125

Tyr

Tyr Phe Ala

140

Glu Met Leu

Glu Ala Leu

Gly Ala ser

190

Leu Ser

205

Leu

tttcaatatt
ttccacattt
tgttgcctcc
actcatttat

cacctag

Gly His

15

Gly Tyr

val Gly

Glu Lys

Glu Asp

80

Glu val

95

Arg val

Phe Leu
Ile

Leu

Ala
160

Asp

Ala Ala

175

Ile Pro

Ile ITe

1080
1140
1200
1260
1317



Phe

val

225

Asnh

Ser

Leu

val

Leu

305

Pro

Leu

Ile

Ser

Ser

385

Ser

Leu

Phe

Leu

210

Thr

Leu

Phe

Asp

val

290

Leu

Asn

ser

val

ser

370

Ile

Leu

Leu

Ser

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

<220>
<223>

Gly

Ile

Leu

Phe

Ser

275

Asn

Pro

Tyr

Ser

Asn

355

Ala

Tyr

Pro

Ile

Thr

435

11
44
RNA

Arg

Gly

Lys

Leu

260

Ser

Ser

Phe

Leu

Gly

Ile

val

val

Thr

Tyr

420

Ser

Arg

val

Glu

245

Gln

Arg

Tyr

Leu

Lys

Cys

Gly

val

Phe

Gly

Ala

Ser

Artificial

Tyr

val

230

Gly

Ala

Lys

Gly

Ser

310

Asp

Asp

Phe

Ser

Thr

390

Phe

Trp

Thr

Gly

Ala

Leu

ser

295

Lys

Gly

Gly

Asn

Ccys

375

Met

Met

Thr

RNA oTligonucleotide
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val Asn Gln Leu

Thr val

Met Phe

Asp Thr

265

Lys Gly

Ala Phe

Leu Trp

Ala Ala

Ala Pro

345

Ile Ala

360

Leu Ala

Pro Leu

Ala Gly

Pro Ser
425

Ala

Trp

val

Gly

Gln

Gly

330

Leu

Leu

Ser

Pro

Ala

410

Asn

Page 7

Ser

235

Ser

Leu

Cys

Ala

Ile

315

Phe

Leu

Leu

Thr

Tyr

395

Ile

Gly

Leu Gly Cys

220

Gly

Leu

Lys

Cys

Leu

300

Pro

Leu

Pro

His

Phe

380

Leu

Ile

Ser

Ala

Leu

Glu

Met

285

Phe

Phe

Asn

Leu

Leu

365

Ser

Gly

Leu

Ser

Gly

Met

Ile

270

Asp

val

Ser

Phe

Leu

350

Leu

val

val

Ile

Gly

Phe

Ala

Ile

Ile

Leu

Cys

Gln

Gly

Phe

Lys

Pro

Ala

Leu

415

Ala

Leu

Gly

val

Phe

Phe

Leu

Leu

320

Thr

Ile

Ile

Ile

Ser

400

Gly

Ser
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<400> 11
cgacuggagc acgaggacac ugacauggac ugaaggagua gaaa

<210> 12

<211> 23

<212> DNA

<213> Artificial

<220>
<223> primer sequence

<400> 12
cgactggagc acgaggacac tga

<210> 13

<211> 26

<212> DNA

<213> Artificial

<220>
<223> primer sequence

<400> 13
ggacactgac atggactgaa ggagta

<210> 14

<211> 28

<212> DNA

<213> Artificial

<220>
<223> primer sequence

<400> 14
ccgaggaacc atttgaaggg gtccaagc

<210> 15

<211> 28

<212> DNA

<213> Artificial

<220> )
<223> primer sequence

<400> 15
gcccctgeca taaagcctgt tggaagag

<210> 16

<211> 453

<212> PRT

<213> Vvitis vinifera

<400> 16
Met Ser Ala Ser Cys Arg Arg Leu Thr Ala Gly val Arg val Pro Met
1 5 10 15

val Ala Arg Gln val Leu Gly Ala Ser Glu Ile Ser Arg Leu Cys Gly
20 25 30

val Arg Met Asn Arg Arg Lys Gly Ile val Leu Arg Gly Arg Arg Leu
Page 8

44

23

26

28

28



val

Ser

65

Glu

val

val

Leu

Ala

145

Ser

Pro

Ala

Ile

Phe

225

val

Ala

Ser

Leu

val
305

val

50

Asp

Asp

Gly

Ile

Tyr

130

Gln

Leu

Lys

Thr

Leu

210

Leu

Ala

Ser

Phe

35

Ala

Gly

Arg

Cys

Ala

115

Lys

Leu

Arg

Thr

Gly

Ser

Gly

Ile

Leu

Leu

275

Ala

Ser

Glu

Gly

Arg

Ala

100

Ala

Leu

Ala

Tyr

Pro

180

Met

Gln

Arg

Gly

Lys

260

Phe

Ala

Tyr

Ala

Gly

Arg

85

Gly

Ala

Ala

Thr

Asnh

165

Tyr

Ala

ser

Arg

val

245

Gly

Gln

Glu

Gly

Glu

Glu

70

Gly

Gly

Phe

Leu

val

150

Ala

val

Ala

Phe

Tyr

230

Ile

Ala

Ala

Arg

Ser
310

Ala

55

Glu

Asp

Gly

Thr

val

135

Gly

Gly

Ala

Gly

Leu

215

Lys

Ile

Gly

Ala

Leu

295

Ala
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40

45

Met Gly Arg Gly Gly val Arg
60

Arg

Leu

Cys

val

120

Pro

Tyr

Ile

val

Ala

200

val

val

Thr

Ile

Asp

280

Lys

Phe

val

val

Glu

105

val

Leu
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Leu

Leu

235

Ser

Ser

Leu
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Leu
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Trp

Glu

Arg

val

Tyr

140

Tyr

Glu

Glu

Gly

Leu

220

Leu

Gly

Leu

Lys

val

300

Phe
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Glu

Arg

Gly

Pro

Phe

Met

Ala
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205

Leu

Gly

ser

Leu

Glu

285

Asp

Ile

Tyr

Lys

Met

110

Asn

Phe

Ser

Leu

Leu

190

Ser

Ser

Cys

Ser

Met

270

Arg

Leu

Cys

val

Gly

Glu

95

Lys

Arg

Phe

Ile

Ser

175

Gly

Ile

Ala

Phe
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255

Met

Ile

Phe

Leu

Arg
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80

Asp

val

val

Leu

Leu

160

Leu
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Pro

Ile

Leu

240
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val

Phe
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Leu Pro Phe

Asn Tyr Leu

Ser Ser Gly

val Asn Met

370

Ser Ala val

385

val Tyr Met

Leu Pro Pro

Met Ile Tyr

435

Pro Ser

450

Ser

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

17
1362
DNA

viti

<400> 17
atgtctgcct

gttctgggag
atcgttttga
gtgcgggtga
gaggatcggc
ggtggcggtt
gtgctgggcyg
ccattcttcc
tctctgegtt
tatgttgctg
attctttctg
ctatcagcta

gtggctattg

Ser
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Leu
Lys Asp
Cys Asp
Phe

Gly

val Ser

Lys

Gly

Gly

Asn

Cys
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Leu Trp
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Leu Ala
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Thr
405

Phe

Ala
420

Phe

Ala Trp

Ile His

s vinifera

cttgccgecy
ccagcgagat
gggggaggcyg
gatcggatgg
ggaggggcga
gtgagggtga
tagggaatcg
tcgctcaget
acaatgctgg
tgggcctttt
gagcatcaat
tttttcttgg

gtgtaataat

Leu

val

Thr

Pro Leu

Thr

Gly

Pro
440

Pro

gctaaccgcc
ttcgaggctt
gctggtggtg
gggaggtgag
tttggtggty
tcggaggatg
agtgctgtac
tgccactgtc
aattgttaca
agaggctctt
tccaatttta
taggagatac

aactgtagca

val Pro
330

Gly

Phe Leu

Leu Pro

Leu Leu His

Phe
395

Ser Thr

Pro Tyr Leu

410

Ala
425

Ile Ile

Ser Met Asp

ggcgttcgtg
tgtggagttc
gcggaggcgg
gagagggtgg
gtggaggaaa
aaagtggtta
aagctggect
ggatatgtac
gatgagatgc
ggtgctgcta
tctcagagct
aaagtcaacc

agtggatcta
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Phe Ser His

Asn Ile Gly
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Leu Phe
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Leu

Leu Leu

380

Lys

Ser val Pro

Gly val Ala

val
430

Leu Leu

Asn Ser

445

Leu

ttccaatggt
gaatgaaccg
aggctatggg
agaagtggtc
aggaggatgt
tcgcagcggc
tggttcctct
ttgtgtactt
tttccttgec
ctggaatggc
ttcttgtctg

aattacttgg

gtgctggtgc

Leu Pro

335

Ser Leu

val val
Ile

Ser

Ala
400

Ile

Ser Ser

415

Gly Leu

Ser Ser

tgccaggcag
gcggaagggg
aagaggagga
gtacgggtcg
tggctgcgct
gtttacggtg
caaacattac
ctctatcttg
aaagactccc
agctggagca
gcaacttctc
atgttttctt

ttcattgaag
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780



ggagctggcea
acagtcttga
gatctatttg
ctgcccttct
gatggtgcag
ctactgccat
ctcaagatat
gtgtacatgt
tttgtgacag
tcaatggatc
<210>
<211>

<212>
<213>

18
422
PRT
viti

<400> 18

Met Ala Phe
1
Pro

Pro Lys

Leu
35

Ser Pro

Phe
50

His Pro

Pro Thr

65

Lys

Thr Ser Ser

val Ile Leu

Pro Leu Lys

Ala Ala

130

Tyr

Ile val Thr

145

tattttggag
aggagagaat
ttgtaaattc
tatcaaagtt
cctgctttct
tgctctttgt
cttctgctgt
tcacactgcc
gtgctattat

tgaacagttc

s vinifera

Ser

Leu Thr

20

Ile Ser

Ser Arg
Asn

Pro

Asnh
85

Ser

Ala val

100

GIn Tyr

Ile

Tyr

Asp Glu

Cys Ala
5

Leu
Met
Ser
Phe
70
Thr
val
Pro

Phe

Met
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Asn

Arg

Phe
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Phe

Ser Ile
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Ile Ala
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gctgctgagce
gctttccaag
ccatttagtc
tctttgtcca
atgggcttca
cttgcatcca
cttggtgtcg
ggcctaatga

tcaatccact
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cys Arg

Tyr Thr Ala

25

Ser Gln Asn

His Gly val

Ala Ser
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Arg

Ile val
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val

val Phe

105

Tyr

Leu Ala Gln

Leu Tyr Ile

Leu Pro Lys
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gattaaaggg
cattgttcat
atctgccaaa
gtggatgtga
acatatcact
ctttttcagt
catcttctct
tttatgcatg

ag

Phe His val

Ser
30

His Leu

Pro Arg

45

Tyr

Ser Ser His

60

Ala Asp Asn

Cys Ser Ala

Ala
110

Lys Leu

Thr Thr

125

Phe

Arg Tyr Arg

Ser Arg Phe

agcggctgat
aggttcagtg
atgccttctc
ctaccttaaa
tggtgcaccy
gctgcatctc
gccaattgct
tccaccagcet

gacaccgccg

Ile
15

Pro
Pro Phe
His Leu
Ser

Asnh

Gln
80

Ser

Ile Thr

95

Leu val

Phe Gly
Ala

Gly

Ala
160

Met
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900
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1080
1140
1200
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Ile
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Phe
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Lys

Phe

Pro
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Ala

Leu

385

Gly

Pro

Gly

Met
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Asn
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Gly

Gln

290

Gly

Cys

Leu

Leu

Ala

370

Pro
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Leu

Gln
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Trp
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Phe

Leu

Leu

355
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Leu
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Pro

Ile
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Leu

Leu

Pro
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Leu
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Glu
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Leu
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Asn
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Pro

Leu
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Pro
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Ash

Met

Phe

Ile

Leu
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Pro
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Gly

Leu
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<211>
<212>
<213>

<400> 19
atggccttct

DNA

actcttcata
tctcaaaacc
agtcacaatt
acttcatcct
gttgtcaatc
ttagcccagt
tatcgtgcgg
atcggtattc
ggaccagcta
cttattttgg
ggtgtagtaa
tttatatggc
aaggaatttg
gttgtcaatt
ctgtcaaact
ggttgctttt
ctgctttatt
tcctctgeag
cttagccttc
ggtggtgtga
gccccttga
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<211>
<212>
<213>
<400>

20
343
PRT

20

1269

Vitis vinifera

cgtgcgecggt
cctacaccgc
ctagatacca
caccgaaaac
ccaacaccgg
gcgtgtttta
tcactacttt
ggattgtaac
tagaagccct
tacccttatt
ggagaaaata
ccgctgttge
cagcattaat
tttttgttga
cttttggatc
tcagaggtat
tgaatattgg
tggctaccaa
tagtttctac
cattgccata

ttctcctgtt

Oryza sativa
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gtcctgcegtc
ccatctctca
tcttcatttt
ccccaacttc
actagtaatc
caagcttgct
cgggtatgcg
ggatgaaatg
tggtgttgct
gaatcagaca
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gagtgggtca
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accttttcca
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tatagctttc
tcttgctgea
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gggccttctt

cgtttccatg
cccttetcte
ccttccagat
agagtccgcg
gtctgctcgg
cttgttcctc
gctatttatt
atagcccttc
tctgggatygg
tttttggttt
caaattcttg
aatggtgatc
agtgcattcc
cggcttaagg
gctctttttg
cagctccctt
ccaggttgtg
aacatatcat
atggcatcag
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tcattcctcc
ctctaatttc
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tctttctact
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Met Ser Ser Ser Pro Ala Ile Ala Ala Ala Ser Ala Ala val val Ala

1

5

10

15

Leu Ala val Ala Asn Arg val Leu Tyr Lys Leu Ala Leu val Pro Leu
25

20

30

Lys GIn Tyr Pro Phe Phe Leu Ala GIn Leu Thr Thr Phe Gly Tyr val
35

40
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Trp
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Leu
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Leu
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Ile
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Lys

Pro
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Leu
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Leu
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Leu
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Leu
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Leu
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Cys

Asn
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165
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245
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Ile
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Glu
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Phe

Leu
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Ile

Leu
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Leu
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Leu

Leu

Pro
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Leu
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Gly
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Phe

val

Leu
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Pro
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Leu
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Leu
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265

Ala

Tyr

Ser

Ile

Arg

Gly
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315
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Page 14

Ala

Ala

Phe
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205
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Lys

Gly
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Leu
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Ile

270

Leu

Pro
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Gln

val

Ile
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95

val

Met

Ala

Phe
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175

Lys

Phe

Lys

Glu

Pro

255

Ala

Thr

Leu

Gly
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val

Gly
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Met

Trp
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240
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<211>
<212>
<213>

<400> 21
atgagctcgt

21
1032
DNA

aaccgcgtgce
cagctcacca
gcgggggtag
ttgctggagg
gctattccta
ttgggaagaa
attcttgctg
tggctagcac
tctgttttca
aattcgtttg
aatttgaagg
ttcctaaatg
tttatattgg
gcgctggttg
cttccgttgc
gtggtattgc
aagattgagt
<210>
<211>
<212>
<213>
<400>

22
495
PRT

22

1

340

Oryza sativa

cgccggcgat
tgtacaagct
ccttcgggta
tgacggggga
ccctegggct
tactgtccca
cgtattcaat
ttgcaagtgg
tgatggttgc
ttgatggtgc
ggtcaggatt
gaataaagtt
tcgatgatag
tgaatatggc
cttcgettac
cctacatccc
tgatggggct
ga

Oryza sativa

5

cgccgeggeg
cgcgctegtg
cgtcgeegtg
catgctggcg
tgcggccggc
gtcattcctg
gaggcaaatc
agcgaatgag
atcatcagca
aaagcgtctt
tcaggctctc
tgctgagctt
tctgattgat
cttcaatatc
tgctacttca
tcatggcgcea
gattatatat

330

tcggeggceag
ccgctcaage
tacttctcga
ctgccgaagc
atgtctgcag
gtgtggcagc
attggttgtt
ggtcaatttc
tttcaagcag
aaggggaggc
tttgtctttc
cctgcttatt
tgtggaggag
gcattgctca
gcagtgccaa
gagttaagtt

aaccttccgc

tggtggcgcet
agtacccgtt
tactctacgc
gccggttggce
gagctatgct
ttatcttctc
tccttgttge
tgtctgaagt
gtgcttcaat
gcccagatat
ttcttctccc
taaatggtgg
ctccatttct
atttggtgaa
tatcaatcta
catctttcat

aatcatcgaa

335

ggccgtcgec
cttcctegec
gaggtaccgc
cgccatcgge
tcctgggect
tgcgctgctg
ttctggtgtg
caagtttatt
tctgaaggaa
ctttgtggtt
acttctttct
tgctgagtgc
accattgctg
gctgtcatct
catactttca
cctaggcggt

gaaacaatcc

Met Glu Leu Leu Pro Thr val Arg Arg Arg Glu Ala val Arg Ala Ala
10

15

His val Arg Arg Ile Glu Ala Ala Ala Trp Leu Gly Ala Arg Arg Ala
20 30

Thr Arg Arg Glu Asp Ala Ala Ala Arg Cys Ala Ala
35 40

25
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Ala Gly Glu val
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val

Ile

65

Tyr

Gln

His

Ser

Gly

Ile

Leu

Gly

Ile

225

Phe

val

Leu

Pro

Leu

305

Leu

Gly

50

Ala

Lys

Leu

Leu

Ile

130

Glu

Trp

Phe

val

Ala

210

Ser

Leu

val

Leu

Thr

290

Ser

val

Ser

Thr

Leu

Ala

Ser

115

Pro

Leu

Leu

Leu

Thr

195

Ser

Phe

Asn

Asn

Pro

275

Tyr

Ser

Asn

Ala

Ala

Ala

Thr

100

Gly

val

Ala

Leu

Lys

val

Leu

Phe

Ala

Ser

260

Phe

Ile

Gly

Met

Ala

Ala

Leu

85

Phe

Arg

Arg

Phe

Glu

165

Arg

Gly

Lys

Leu

Ala

245

Tyr

Leu

Arg

Cys

Gly

Gly

val

70

val

Gly

Ile

Leu

Gln

150

Thr

Arg

val

Gly

Gln

230

Lys

Gly

Ser

Asp

Glu

310

Phe

val

55

val

Pro

Leu

Thr

Tyr

Tyr

Ile

Thr

215

Ala

Lys

ser

Lys

Gly

Gly

Ash
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Arg
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Tyr

Trp
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Ser

Gly

Asp
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Gly

Asp

Phe

Arg
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Leu

Thr

Gly

Gln

Gly

Cys

Leu

Thr

75

Tyr

Cys

Phe

Leu

Leu

155

Gln

Glu

Ala

Trp

val

235

Gly

Ala

val

Phe

Leu
315

Gly

Pro

Leu

Leu

val

140

Tyr

Leu

Ile

Ser

Pro

220

Leu

Ser

Leu

Pro

Leu

300

Pro

Leu Leu His

Page 16

Asn

Phe

val

Leu

125

Gly

Gln

Leu

Thr

Gly

Leu

Lys

val

Phe

Phe

285

Asn

Leu

Leu

Arg

Phe

Leu

110

val

Gly

Gln

Leu

Gly

Ser

Leu

Glu

Asp

Met

270

His

Met

Leu

Leu

val

val

Leu

95

Gly

Asnh

Arg

His

Ser

175

Cys

Ser

Met

Ile

Leu

255

cys

Gln

Gly

Phe

Lys

Ala

Leu

80

Ala

val

Ile

Ala

Gln

160

Ala

Phe

Ala

Ile

Ile

240

Phe

Leu

Leu

Ser

val

320

Ile



Ser Ser Ala

Ser Ile Tyr

355

Thr Leu Pro

370

Thr Arg

385

Lys Ash Gly

Arg Arg Ile

Ile Leu

435

Ser

Arg Leu

Trp Pro

465

Arg GIn Gly

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

23
1488
DNA
oryz

<400> 23
atggagctcc

atcgaggcgg
aggtgcgcegg
atggaggtgg
tacaagctcg
ttcggccttt
cgagattttt
ggtggtcgag
ggatggctgc
aggcgctata

325

val val

340

Ala Phe

Pro Gly

Glu Lys

Gly Gly

Thr Ala

420

Ala Ser

Thr Gly
Leu

Ser

His
485

Gly

a sativa

tccctacegt
cggcgtggtt
€ggccgggga
caatcgccac
ccctegtgec
gcgatgggtg
tgcttgttaa
ctcgtgagcet
tggagacgta

gaataaatga

Ser

Thr

Phe

Arg

Gly

Ala

Pro

Cys

Gly

Asp

PhoenixTemp26783. tmp. txt

Ser Leu

Pro
360

Leu

val Ala

375

Arg Ser

Gly ser
Ala

Ala

Ala
440

Ala

Ser Thr

455

Arg Arg

Pro Asp

gaggcggagg
gg9g9g9gcgagg
ggtggtgggg
cgcggcggtc
gctccgegac
cctggtgttg
tatctcaatt
ggccttccag
tcttgtttagg

gataactgga

330

Ala Ser Thr
345

Leu Pro Tyr

Gly Ala Met

Thr
395

Ile Ile

Gly 21y Asn

Ile Ile

425

Asnh

val Asp Trp

Leu Arg Cys

Gly Phe Arg

His
490

Lys Arg

gaggcggtgc
agggcgaccc
agcgccgetg
gtggccatgg
taccccttcet
ggggtccact
cctgtacggc
gcctcttgga
cagcttcttt

tgctttcttg

Page 17

val
350

Phe Ser

ITe Gly val

365

Phe
380

Leu Asp

Thr Gly Met

Thr Asn Gly

Thr
430

ITe Arg

Ala
445

Thr Ser

Ser Ser val

460

Trp Ser Pro

val Met Gly

gggcggcgea
ggagggagga
gggtcgggag
gtacggggaa
tcctcgecca
tgtctgggag
tatgcgettt
ggctttatca

tatctgctat

tgacggttgg

335

Pro Leu

Ala ser
Gly Thr

Ser
400

Lys

Ser His

415

Leu Leu

Ser Gly
Leu

Asp

val
480

Gly

Ile
495

cgtgcggcgg
tgcggceggcy
gagcgecggg
ccgegtectc
gctcgccacg
aataactgga
ttttctggtg
gcagcatcag
ttttttgaag

tgtaataata

60
120
180
240
300
360
420
480
540
600



actgtagcaa
ctgctcatga
tttctgaatg
tatggctctg
tggggagtgc
aacatgggat
ttggttaata
gtatcttctc
ttgccgtaca
ctagacggga
aagaatggcg
gcecgecgecy
gttgactgga
tccgtcgact
c¢ggcagggag
<210>
<211>

<212>
<213>

24
531
PRT
oryz

<400> 24

Met Ala Ser
1

Thr Ala Arg

Ala Ala Met

35

Ala His

50

Ala

Arg Ala Thr

65

Glu val val

val Ala Ile

val Leu Tyr

115

gtggatctag
taatatcgtt
ctgccaagaa
cttatcaagc
cattccatca
cactatcttc
tgggcttcaa
tggcctctac
tcggtgtggc
caagaaccag
gcggcggcgg
ccatcaacat
ctgcctectc
tgtgggtccc

gccatgaccc
a sativa
Th

Ser Thr
5

Gly Le

20

Arg

Glu Leu Le

val Arg Ar

Gl
70

Arg Arg

Gly ser Al

85

Ala Thr Al

100

Lys Leu Al

PhoenixTemp26783. tmp. txt

tgctggtgct
ctttctccaa
attgaagggt
tcttttcatg
actaccaaca
tggctgtgaa
tatatcactt
attttcagtt
gtctactctc
ggagaaaaga
tagcggceggce
catcaggacg
cggccggagg
ttctctggga

cgacaagcat

r Thr Ala

U Leu

Arg

Thr
40

u Pro

g ITe Glu

55

u Asp Ala

a Ala Gly
val

a Ala

val
120

a Leu

tcattaaaag
gccgctgata
ggctcggttyg
tgtctcttgt
tacatcagag
ggggcaccac
ctacacttac
ccactgtcca
cctcctggcet
aggagcatca
aacaccaatg
ctcttgtcca
ctcaccggtt
cgtcgaggat
cgcgtgatgg

Pro val

10

Pro

Leu Leu Pro

25

val Arg Arg

Ala Ala Ala

Ala Ala Arg

75

val Gly

90

Arg

val Ala

105

Met

Pro Leu Arg

Page 18

gtactggaat
cagtattgaa
atctttttgt
tgccattctt
atggcaccgc
tattaccact
taaagatttc
tctacgectt
ttgttgcagg
tcacgacggg
ggagccacag
tcttggectc
gctccactct
tcaggtggtc
ggatctag

Ser Cys Arg

Ala Gly

30

Asn

Glu Ala

45

Arg

Trp Leu Gly

60

Cys Ala Ala

Ser Ala Gly

Gly Thr Gly

Asp Tyr Pro

125

tttgtggcca
ggagataata
cgtcaactca
gtcaaagtta
ctgctttctg
actatttgtg
ttcagcagtt
caccctaccg
cgccatgttt
gatgaagagc
gaggatcacc
ccctgeaget
ccggtgttca
cccggggaty

Pro Ser

15

Pro Ala

val Arg

Ala Arg

Ala Gly

80

Met Glu

95

Asn Arg

Phe

660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1488



Leu

Leu

145

Leu

Ala

Pro

Ile

Leu

225

Gly

Ile

Phe

val

Leu

305

Pro

Leu

Leu

Ser

Ser
385

Ala

130

Tyr

Pro

Ala

Ile

Phe

210

val

Ala

Ser

Leu

val

290

Leu

Thr

Ser

val

Ser

370

Ile

Gln

Leu

Gln

Ser

Leu

195

Leu

Thr

Ser

Phe

Asn

275

Asn

Pro

Tyr

ser

Asn

355

Ala

Tyr

Leu

Arg

Lys

Gly

Ser

Lys

val

Leu

Phe

260

Ala

Ser

Phe

Ile

Gly

Met

val

Ala

Ala

His

Pro

165

Met

Gln

Arg

Gly

Leu

Ala

Tyr

Leu

Arg

Cys

Gly

val

Phe

Thr

Gln

150

Phe

Ala

Thr

Arg

val

230

Gly

Gln

Lys

Gly

Ser

310

Asp

Glu

Phe

Ser

Thr
390

Phe

135

Ala

Leu

Ala

Tyr

Tyr

215

Ile

Thr

Ala

Lys

ser

295

Lys

Gly

Gly

Ash

Ser

375

Leu

PhoenixTemp26783. tmp. txt

Gly Tyr val val

Gly

Ala

Gly

Leu

200

Arg

Ile

Gly

Ala

Leu

280

Ala

Leu

Thr

Ala

Ile

360

Leu

Pro

Ile

val

Ala

185

val

Ile

Thr

Ile

Asp

265

Lys

Tyr

Trp

Ala

Pro

345

Ser

Ala

Leu

val

Gly

val

Trp

Asn

val

Leu

250

Thr

Gly

Gln

Gly

330

Leu

Leu

Ser

Pro

Page 19

Thr

155

Leu

Leu

Gln

Glu

Ala

235

Trp

val

Gly

Ala

val

315

Phe

Leu

Leu

Thr

Tyr
395

val Tyr Phe

140

Asp

Leu

Ser

Leu

Ile

220

Ser

Pro

Leu

Ser

Leu

300

Pro

Leu

Pro

His

Phe

380

Ile

Glu

Glu

Gly

Leu

205

Thr

Gly

Leu

Lys

val

285

Phe

Phe

Asn

Leu

Leu

365

ser

Gly

Met

Ala

Ala

190

Leu

Gly

Ser

Leu

Glu

270

Asp

Met

His

Met

Leu

350

Leu

val

val

ser

Leu

Leu

175

Ser

Ser

Cys

Ser

Met

255

Ile

Leu

Cys

Gln

Gly

Phe

Lys

Pro

Ala

Ile

Ser

160

Ser

Ile

Ala

Phe

Ala

240

Ile

Ile

Phe

Leu

Leu

320

Ser

val

Ile

Leu

Ser
400



Thr Leu Pro

Thr val Ser

His Asp Gly

Thr
450

Ala Pro

Ser Thr Ser

465

Leu Thr Gly

ser Gly val

Asp Ser Gly

515

Ile
530

Ser Gly

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

25
1596
DNA
oryz

<400> 25
atggcgtcgt

cggctgctcec
gtgaggcgga
ttgggggcga
gaggtggtgg
accgeggcegyg
ccgctccgeg
tatttctcga
ctaccacaaa
atggctgctg
gtttggcagc
actggatgct
ggtgcttcat

ctccaagccg

Pro Gly

Arg
420

Arg
Asp Glu
Ile Gly
Ser

Gly

Pro
485

Leu

His Pro

500

Gly Pro

a sativa

cgacgacgac
gcctectecc
gggaggcggt
ggagggcgac
ggagcgccgc
tcgtggccat
actacccctt
tcctgtatct
aaccttttct
gagccgttct
ttcttttatc
ttcttgtgac
taaaaggtac

ctgatacagt

Phe

Asp

Glu

Glu

Arg

Pro

Ser

Arg

PhoenixTemp26783. tmp. txt

val
Asn

Lys

Glu
440

Gln

Pro Gln

455

ser Cys

Pro Ala

Thr Cys

Gly
520

ggcgcccccc
cgcgaacggg
gcgggcggcyg
ccggagggag
tggggtcggg
gggtacgggg
cttcctecgece
tcgccatcaa
ggctgtaggc
ttctggggct
tgctattttt
ggttggtgta
tggaattttg
attgaaggag

410

Gln Glu

425

Gly

Met Ala Ala

Gly Gly ser

Pro Ser Trp

Gly Gly ser

Gly Ser Leu

Gly Arg Glu

gtctcgtgec
ccggeggctg
cacgtgcggc
gatgcggcgg
aggagcgccg
aaccgcgtcec
cagctcgceca
gctggcattg
ctcttggagg
tcgataccaa
ttgaagaggc
ataataactg
tggccactgc

ataatatttc

Page 20

Ala Gly Ala val Leu Gly Asp

Glu
430

Lys Lys

Ala val

445

Ala

Pro Pro Pro

460

Pro Pro Leu

Pro val Ala

Glu
510

Leu Trp

Ala Met Thr

525

gcccctecac
cgatggagct
ggatcgaggc
cgaggtgcgc
ggatggaggt
tctacaagct
cgttcggcta
tcactgatga
ctttatcagc
tactgtcaca
gctatagaat
tagcaagtgg
tcatgataat

tgaatgctgc

Ala
415

Ser

His His

Ala Ala

Pro Pro

Gln Leu

480

Pro Leu

495

val Glu

Pro Thr

gg9cgcggggg
cctccctacc
ggcggcgtgg
ggcggccggg
ggcaatcgcc
cgccctegtg
tgtggttgtc
gatgctgtct
agcatcaggg
gacgtatctt
aaatgagata
atctagtgct
atcgttcttt

caagaaattg

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



aagggtggct
ttcatgtgtc
ccaacataca
tgtgaagggg
tcacttctac
tcagttccac
actctccctc
cgggacaaga
atggcggcgg
ccgeegecge
ttgactggac

ccgtcgactt

ggcagggagg

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

26
276
PRT

<400> 26

Met Leu Ser
1

Ala Leu Ala

Thr
35

Pro Ser

Ser

Ser

Phe
65

Leu

Ala Gly val

Gly Ala Gly

Leu

Arg

Ala
130

Ser

cggttgatct
tcttgttgcec
tcagagatgg
caccactatt
acttactaaa
tgtccatcta
ctggctttgt
accagggaga
cggcggtagc
catcaacatc
tgcctectcec
gtgggtccct

ccatgacccc

val

Ala Ala

20

Thr val

Ser Arg

Ile Phe

Leu Trp

85

Thr val

100

Gly Ala

Gln Ala

Pro Lys
5

Ala
Leu
Cys
Cys
70
Ile
Leu

Ser

Ile
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ttttgtcgtc
attcttgtca
caccgcctgce
accactacta
gatttcttca
cgccttcacc
tgcaggcgcc
aaagaaggag
ggcggcaaca
atcaggacgc
ggccggaggce
tctctgggag

gacaagcatc

Arabidopsis thaliana

ser Pro

Met

Gly

Gln
40

ser

Asn
55

Arg

Gly ser

Leu Leu

Lys Glu

Leu
120

Cys Ile

135

aactcatatg
aagttatggg
tttctgaaca
tttgtgttgg
gcagttgtat
ctaccgttgc
gtgttggagg
catcatcacg
ccaattgggg
tcttgtccat
tcaccggttg
gtcgaggatt
gggtga

Phe Leu Ile

10

Ala Ala Ala

25

Arg Lys Pro

Gln Cys Gly

Ala
75

Gly Ala

val
90

Met Leu

val Ile Phe

105

Leu Phe ITe

Ala Leu Leu

Page 21

gctctgctta
gagtgccatt
tgggatcact
ttaatatggg
cttctctgge
cgtacatcgg
atgccagtac
acggggatga
agccacaagg
cttggectcc
ctccactctc

caggtggtcc

val Gly Ile

Ala Leu

30

Asn

Thr
45

Asn Arg

Lys val Arg

His Ser Leu

Ser Phe Leu

Ile ser

110

Asp

val Asn Ser

125

Leu Pro Phe

140

tcaagctctt
ccatcaacta
atcttctggc
cttcaatata
ctctacattt
tgtggcgtct
agtttctaga
agagcaagaa
aggatcaccg
cctgcagctg
cggtgttcat
c€cgggggtgc

Leu Glu

15

Ser Gly

Met Tyr
Ala

Ser

Glu
80

Asn

Leu Gln

95

Gln Arg

Tyr Gly

Leu Ser

900

960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1596



Leu Trp

Ala val

Gly Ala Pro

Ala
195

Asn Ile

Leu Ala

210

Cys

Met
225

Pro Leu

Met Gly Gly

Thr Pro His

Pro
275

Pro Pro

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

27
831
DNA

<400> 27
atgctctcgg
gctgctggea
cgtaaaccaa
gttagatctg
gccggagtat
gtattgaagg
ctatttatag
ccatttcttt
ggtgcggttt
ttgcctctgt
aagatttcat

tttctgttca

atgggaggaa

Gly Ile

Phe
165

Cys

Phe
180

Leu
Leu Leu
Thr

Ser

Pro Tyr

Pro

150

Leu

Pro

Arg

val

Leu

PhoenixTemp26783. tmp. txt

Phe
AsSh Asn
Leu

Leu

Leu
200

Leu

Ser val

215

Gly val

230

Thr Ile

245

Gly Ala

260

Thr

tgccaaaatc
tggcagccgce
atactcggat
cttttgtact
tatggattct
aagtcatctt
taaattcata
caaaactttg
gttttctcaa
tgtttgtgat
ccgcggtggt
caatgccatt

caatcatact

Ile

Asn

Leu val

Ser Ser

Arabidopsis thaliana

tccattttta
agcgaatctt
gtactcttgt
tatcttttgt
tctaatggtt
tatagatagc
tggttcagcet
gggcataccg
caatgggaca
aatgaacatt
ttcatgtctt
accgtacctt

tgtattggga

Thr Ile

170

Gly

Phe val Ile

185

Lys Ile Ser

Pro Ile Ala

Ala Ser

235

Ser

Leu Gly Met

His Thr

265

Asp

attgttggca
tcggggcecat
agctctcggt
ggatcaggtg
ctctctttct
caaagacgat
ttccaagcca
tttaaccaac
ataacaaaag
ggctataaca
gcatcaacag
ggagttgcat

atgattcttt

Page 22

Asn GIn Leu Gly Thr Tyr Leu
155

Thr Lys Gly

Ile
190

Met Asnhn

Ala val

205

Ser

val Phe

220

Leu

Leu Pro Lys

ITe Leu Tyr

Ile
270

Ser val

tcttagaggc
caacgacagt
gtaatcgtca
ctgctcattc
tgcttcaagg
taaagggtgc
tctgcattgc
tcggtaccta
gatgtgatgg
ttgctctttt
tctcagtgec
catcactacc

atagttggac

Lys Asp

160

Cys
175

Asp
Gly Tyr
val ser
Thr

Phe

Phe
240

Gly

Ser
255

Trp

Pro Ser

tctagctgca
tttatctcag
gtgtggcaag
attgaatgaa
agcaggtaca
ttcactcgat
gttgcttctt
cctaaaagat
ggctccgttt
aagactcctc
aattgcagtg
aaaagggttc

accacacgga

60
120
180
240
300
360
420
480
540
600
660
720
780
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gctaactctt ctcatactga ttcagtcatt ccttcacctc ctccaacata ¢ 831

<210> 28

<211> 447

<212> PRT

<213> Arabidopsis thaliana

<220>

<221> misc_feature

<222> (345)..(345)

<223> Xaa can be any naturally occurring amino acid

<220>

<221> misc_feature

<222> (445)..(445)

<223> Xaa can be any naturally occurring amino acid
<400> 28

Met Ala Thr Thr Ser Ser Asp Arg Leu Ile Ala Gly Leu Thr Ala Ser
1 5 10 15

ITe Gly Ser Ile Glu Ser Arg Tyr Ala Asn Pro Ala Gln Ser val Ser
20 25 30

Leu Ile Cys Arg Asn Gln Ile Asn Gly Ala Pro Pro Ile val Leu Arg
35 40 45

Ser Ser Arg Arg Ser Arg Leu Trp Leu Ile Glu Ala ITe Pro Pro Ala
50 55 60

Lys Ser Trp Asn Gly Ser Asn Asp Gly Asp Glu Asp Ile Lys Lys Ser

Asp Thr Arg Asn Tyr Ala ITe Gly Gly Thr Gly Gly His Ala val Ala
85 90 95

Gly Lys Asp Asp Arg Thr Met Glu Ile val Ile Ala Ala Ala Thr Thr
100 105 110

Ala Ala Leu Gly val Gly Asn Arg val Leu Tyr Lys Leu Ala Leu Ile
115 120 125

Pro Leu Lys Gln Tyr Pro Phe Phe Leu Ala Gln Leu Ser Thr Phe Gly
130 135 140

Tyr val Ala val Tyr Phe Ser Ile Leu Tyr Phe Arg Tyr Arg Ala Gly
145 150 155 160

ITe val Thr Lys Glu Met Leu Ser val Pro Lys Leu Pro Phe Leu ITe
165 170 175

val Gly val Leu Glu Ser Leu Ala Leu Ala Ala Gly Met Ala Ala Ala
180 185 190

Page 23



Ser

val

Ile

225

Ser

Ile

Asp

Lys

Phe

305

Trp

Ala

Pro

Ser

Ala

385

Leu

Gly

Ser

Asnh

Trp

210

Asnh

val

Leu

Thr

Gly

Gln

Gly

Cys

Leu

Leu

370

Ser

Pro

Thr

Thr

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

Leu

195

Gln

Gln

Ala

Trp

val

275

Ala

val

Ile

Phe

Leu

355

Leu

Thr

Tyr

Ile

Asn

435

29
1344
DNA

Ser

Ile

Ile

Ser

Ser

260

Met

Ser

Ile

Pro

Leu

340

Pro

Arg

val

Leu

Ile

420

Thr

Gly

Leu

Leu

Gly

Leu

Lys

Leu

Cys

Phe

325

Asn

val

Leu

Ser

Gly

Leu

ser

Pro

Phe

Gly

Ser

Leu

Glu

Asp

Ile

310

Asn

Ile

Met

Ile

val

390

val

val

Asp

Ser

Ser

215

Ccys

Gly

Met

val

Leu

295

Ala

Gln

Gly

Phe

Ala

val

Ser

Arabidopsis thaliana

PhoenixTemp26783. tmp. txt

Thr Thr val Leu Ser

200

Ile

Thr

Ala

val

Ile

280

Phe

Leu

Leu

Ser

val

360

Ile

Ile

Ser

Gly

Ile
440

Ile

Leu

Ala

Phe

265

Phe

val

Leu

Pro

Xaa

345

Met

Ser

Ala

Thr

Met

425

Ile

Phe

val

His

Ser

Leu

val

Leu

Ser

330

Ile

Met

Ser

val

Leu

410

Leu

Pro

Page 24

Leu

Ala

235

Ser

Phe

Asp

Asn

Pro

315

Tyr

Thr

Asn

Ala

Tyr

395

Pro

Leu

ser

Gly

220

Phe

Phe

Leu

Ser

ser

300

Phe

Ile

Gly

Met

val

380

Cys

Arg

Tyr

Pro

Gln

205

Arg

Gly

Lys

Leu

Lys

Tyr

Leu

Arg

Cys

Ala

365

val

Phe

Gly

Ala

Xaa
445

Thr

Arg

val

Asp

Gln

270

Lys

Gly

Ser

Asp

Glu

350

Tyr

Ser

Thr

Phe

Trp

Ser

Phe

Tyr

Ile

Thr

255

Gly

Arg

Ser

Lys

Gly

Gly

Asnh

Ser

Leu

val

415

Thr

Thr

Leu

Arg

val

240

Gly

Ala

Leu

Ile

Leu

320

Gly

Ala

Ile

Leu

Pro

400

Ala

Pro



<400> 29
atggcaacaa

gaatctcgtt
ggcgcaccgc
attcctccgg
gacactcgta
agaacgatgg
gtactgtata
tccacattcg
attgttacaa
gagtctcttg
acagttttat
aggagatata
agtgtagcaa
cttcttatgg
tttctagata
tatggttcaa
tggggcatac
aatattggtt
atgatgaaca
gtgtcgtctc
ctaccatacc
cttgtagtcg

atcccctcac

cgagctccga
acgcaaatcc
ctatcgtctt
caaagtcctg
attacgcgat
agatagtaat
agctggctct
ggtatgtagc
aagagatgct
ctctagctgc
ctcagacatt
gaataaatca
gtgggtcggg
tgttttcttt
gcaaaaagcg
ttttccaagt
cgtttaacca
ckrgaataac
tggcttataa
tggcatccac
ttggggtggc
gcatgcttct

cccbatccac
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ccggttaatc
agctcaatcc
gcggtcectcet
gaacggatct
cggtggaacc
agcmgcggeg
tattcctctc
tgtatacttt
atcagttcca
tgggatggcy
tcttgtctgg
aatattggga
tgccgctcat
tctgcttcaa
attgaagggt
catatgcatt
actaccgagc
aggatgcgaa
catctctctt
cgtttcagtg
atctacacta
atatgcttgg
atag

gccggtttaa
gtttctctaa
cgaaggtcca
aacgatggcg
ggtggtcacg
accacggcgg
aagcaatatc
tcgattttgt
aaacttccat
gccgcatcaa
caaattcttt
tgtactcttg
tcatttaaag
ggagcagata
gcttcacttg
gcgttgcettc
tatatcagag
ggggctcccc
ctacgcctca
cccatagcgg

ccaagggggt

acaccatcta

Page 25

cggcgtcgat
tctgtcgaaa
ggctgtggtt
acgaagatat
cggtcgeegg
cgctgggtgt
ccttcttect
atttcagata
ttttaattgt
atctttctgg
tctccattat
tagcatttgg
atacaggaat
cagtaatgaa
atttgtttgt
ttccttttct
acgggggtgc
ttcttcctgt
tcaagatttc
tgtactgttt
ttgttgcagg

ctaacacttc

cggctcaatc
tcaaatcaat
aatcgaggcg
caagaagtca
aaaagatgac
cgggaatcgc
cgcgcaactc
ccgagctgga
tggcgtctty
accatctact
atttctcggg
tgtaatcgtc
actttggagt
ggaagtcatc
tgtaaactca
ttcaaagctt
ttgctttcta
aatgtttgtc
atctgcagtt
cacgcttccc
cacaatcatc

cgattcaatt

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

1020
1080
1140
1200
1260
1320
1344



