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SEQUENCE LISTING
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FOR CONTROL OF NEMATODES

<130> PF 5

<160> 26
<170>
<210> 1

<211> 1130
<212> DNA
<213>

<400> 1
tgcttcgcetg

cctggtcatg
gttggcgacc
aatgatggac
tttgatggta
tgcttcatga
attactgttt
gtgattggtc
agtgtaacgg
gcagacaaat
gactttataa
aagacatatg
agccttaata
caggagatga
atcgagtatg
gtaatagatg
tattggactt
gagttgattt
ttttggattt

<210> 2
<211> 200

8860

Glycine max

atgtagtttg
agattgctgg
atgttggagt
aagaagttca
caattacaaa
taccaaaaag
attcaccgat
ttggtggcct
tttttagcac
ttgttgttte
tcgacacagc
gtgtttttgt
taggatcaaa
ttggcttctg
ccaatgaagc
ttgagaattc
caccttgttc
gaattttctt

ttaaataata

PatentIn version 3.4

gacaaggaat
gattgtgaca
ggggacttat
ttgtaccaag
aggaggatac
ctatccattg
ggtccgceccac
cggtcatatg
tagtatatcc
atctaatcaa
atctggtgat
cctagttggt
gactgttgcc
tgctgcaaac
tcttgagagg
cctgaaagaa
gataaataat
taattatttt

ataattatgg

aaacatggtg
aaggttggcg
ataaactcat
ggatctgtat
tccagttaca
gcttccgecag
aagatgaatc
gcggtgaaat
aagaaagagg
gaggaaatga
cactcgtttg
ttcectagte
ggaagtgtta
gagattcacc
ctcataaata
aaatgagttg
gatggtcgga
gtgaactaat

aaatcaaaaa

actcaaagta
ccaatgtcca
gtagggattg
acacttttaa
tagtagtcca
ctcctttgcet
aacctggtaa
ttggaaaggc
aggcactgag
cggcgttgge
atccttacat
aagtcaaatt
caggtggtac
caaatataga
gggacgtcaa
ttgcctceccca
gttcgtaatt
attatgtgat

aaaaaaaaaa

tcctgtegtg
ccattttaag
tgagtattgt
tggtgttgat
tgagaggtac
ttgtgctgga
atctctagga
atttggtttg
cctgcttggce
taaatcgttg
gtcactgctg
tatccctgca
aaaagatata
ggtgattcca
gtaccggttt
aattggacat
tacttacata

tataagaata
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<212> DNA
<213> Glycine max

<400> 2
ttgtcctagt tggtttccct

caaagactgt tgccggaagt
tctgtgctgc aaacgagatt
aagctcttga gaggctcata
<210> 3

<211> 609

<212> DNA
<213> Glycine max

<400> 3
gaagccacgt

ttaccaacaa
ggtatattag
gtcaaaaatg
gcttcaccca
agggtgggaa
ctcaatttgt
ttcttttttt
gtacgcgtct
ttggcagtac
gaactaacc
<210> 4
<211> 311
<212> PRT

<213>

<400> 4

catgaagagt
aacaaaacaa
gccataatat
aaaccatcac
taacataagc
tttggaagaa
acaaaatttg
ctataagttt
aacagtagtc

aaaaattatt

Glycine max

agtcaagtca aatttatccc tgcaagcctt aatataggat

gttacaggtg gtacaaaaga tatacaggag atgattggct

cacccaaata tagaggtgat tccaatcgag tatgccaatg

atatcatttc
aaaaaagaac
tataggtaac
acatcagaga
ctctataact
tacagttata
catccacatg
cttatatatt
ctcccaaact

catctcttct

agtaatgttt tgagacgcct
atttgaaacc atttgtatta
atgaaatatc aaatgacacg
ttatggcaaa taatgttttg
ggagagaaga aaaaaaaaag
ttgagcattg agcaagttga
attattaaag acgtagacag
gttcttcatg ttttaatatt
gctataaata gagcctcttc

aagttctaat tttctaagca

ctataatgct
aaaaaaaaaa
caagagtttt
tgtgtctctt
tggaggggcet
tagaaagctt
cacttcttcc
attactttat
aacgcacctc

ttcagtaaaa

Cys Phe Ala Asp Val Val Trp Thr Arg Asn Lys His Gly Asp Ser Lys

1

5

10

15

Tyr Pro Val Val Pro Gly His Glu Ile Ala Gly Ile Val Thr Lys Val

20

25 30

Gly Ala Asn Val His His Phe Lys Val Gly Asp His Val Gly Val Gly
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Thr

Glu

65

Phe

His

Ala

Arg

Gly

145

Ser

Ser

Met

Gly

Val

225

Ser

Thr

His

Glu

Tyr

50

Val

Asp

Glu

Ala

His

130

Gly

Val

Leu

Thr

Asp

210

Phe

Leu

Lys

Pro

Arg

Ile

His

Gly

Arg

Pro

115

Lys

Leu

Thr

Leu

Ala

195

His

Val

Asn

Asp

Asn

275

Leu

Asn

Cys

Thr

Tyr

100

Leu

Met

Gly

Val

Gly

180

Leu

Ser

Leu

Ile

Ile

260

Ile

Ile

Ser

Thr

Ile

85

Cys

Leu

Asn

His

Phe

165

Ala

Ala

Phe

Val

Gly

245

Gln

Glu

Asn

Cys

Lys

70

Thr

Phe

Cys

Gln

Met

150

Ser

Asp

Lys

Asp

Gly

230

Ser

Glu

Val

Arg

Arg

55

Gly

Lys

Met

Ala

Pro

135

Ala

Thr

Lys

Ser

Pro

215

Phe

Lys

Met

Ile

Asp

Asp

Ser

Gly

Ile

Gly

120

Gly

Val

Ser

Phe

Leu

200

Tyr

Pro

Thr

Ile

Pro

280

Val

Cys

Val

Gly

Pro

105

Ile

Lys

Lys

Ile

Val

185

Asp

Met

Ser

Val

Gly

265

Ile

Lys

Glu

Tyr

Tyr

Lys

Thr

Ser

Phe

Ser

170

Val

Phe

Ser

Gln

Ala

250

Phe

Glu

Tyr

Tyr

Thr

75

Ser

Ser

Val

Leu

Gly

155

Lys

Ser

Ile

Leu

Val

235

Gly

Cys

Tyr

Arg

Cys

60

Phe

Ser

Tyr

Tyr

Gly

140

Lys

Lys

Ser

Ile

Leu

220

Lys

Ser

Ala

Ala

Phe

Asn

Asn

Tyr

Pro

Ser

125

Val

Ala

Glu

Asn

Asp

205

Lys

Phe

Val

Ala

Asn

285

Val

Asp

Gly

Ile

Leu

110

Pro

Ile

Phe

Glu

Gln

190

Thr

Thr

Ile

Thr

Asn

270

Glu

Ile

Gly

Val

Val

95

Ala

Met

Gly

Gly

Ala

175

Glu

Ala

Tyr

Pro

Gly

255

Glu

Ala

Asp

Gln

Asp

Val

Ser

Val

Leu

Leu

160

Leu

Glu

Ser

Gly

Ala

240

Gly

Ile

Leu

Val



290

295

Glu Asn Ser Leu Lys Glu Lys
310

305

<210> 5

<211> 519
<212> DNA
<213>

<400> 5
ggatccttac

tgcctgggat
aggactcttg
gatgtagttt
gagattgctg
catgttggag
caagaagttc
acaattacaa
ataccaaaaa
<210> 6

<211>

<212>
<213>

DNA
<400> 6

ggatccttac
tgcctgggat
aggactcttg
gatgtagttt
gagattgctg
catgttggag
caagaagttc
acaattacaa
ataccaaaaa
tattcaccga
cttggtggcc

gtttttagca

1301

Glycine max

tcatcacaag
gggcagcaag
ggaacgaaga
ggacaaggaa
ggattgtgac
tggggactta
attgtaccaa
aaggaggata

gctatccatt

Glycine max

tcatcacaag
gggcagcaag
ggaacgaaga
ggacaaggaa
ggattgtgac
tggggactta
attgtaccaa
aaggaggata
gctatccatt
tggtccgceca
tcggtcatat

ctagtatatc

tgtgagaaaa
agatgcatcc
tgttcatatt
taaacatggt
aaaggttggc
tataaactca
gggatctgta
ctccagttac

ggcttccgca

tgtgagaaaa
agatgcatcc
tgttcatatt
taaacatggt
aaaggttggc
tataaactca
gggatctgta
ctccagttac
ggcttccgca
caagatgaat
ggcggtgaaa

caagaaagag

attatgagtt
ggagttctat
aaaattacgc
gactcaaagt
gccaatgtcc
tgtagggatt
tacactttta
atagtagtcc

gctecctttg

attatgagtt
ggagttctat
aaaattacgc
gactcaaagt
gccaatgtcc
tgtagggatt
tacactttta
atagtagtcc
gctcctttge
caacctggta
tttggaaagg

gaggcactga

300

ccaaaggtgt
caccttacaa
actgtggtgt
atcctgtcegt
accattttaa
gtgagtattg
atggtgttga

atgagaggta

ccaaaggtgt
caccttacaa
actgtggtgt
atcctgtcgt
accattttaa
gtgagtattyg
atggtgttga
atgagaggta
tttgtgctgg
aatctctagg
catttggttt

gcctgettgg

tggtgaagat
attcagtcgc
ttgcttcgcet
gcctggtcat
ggttggcgac
taatgatgga
ttttgatggt

ctgcttcatg

tggtgaagat
attcagtcgc
ttgcttcget
gcctggtcat
ggttggcgac
taatgatgga
ttttgatggt
ctgcttcatg
aattactgtt
agtgattggt
gagtgtaacg

cgcagacaaa

60

120

180

240

300

360

420

480

519

60

120

180

240

300

360

420

480

540

600

660

720



tttgttgttt
atcgacacag
ggtgtttttg
ataggatcaa
attggcttct
gccaatgaag
gttgagaatt
tcaccttgtt
tgaattttct
tttaaataat
<210> 7
<211> 357
<212> PRT
<213> Glyc
<400> 7
Met Ser Ser

1

Asp Ala Ser

Glu
35

Gly Asn

Ala Asp Val

Val
65

Val Pro

Asn Val His

Ile Asn Ser

Thr
115

His Cys

catctaatca
catctggtga
tcctagttgg
agactgttgc
gtgctgcaaa
ctcttgagag
ccctgaaaga
cgataaataa
ttaattattt

aataattatg

ine max

Lys Gly

Gly Val

20

Asp Val

Val Trp
His

Gly

Phe
85

His

Cys
100

Arg

Lys Gly

Val

Leu

His

Thr

Glu

70

Lys

Asp

Ser

agaggaaatg
tcactcgttt
tttcectagt
cggaagtgtt
cgagattcac
gctcataaat
aaaatgagtt
tgatggtcgg
tgtgaactaa

gaaatcaaaa

Gly Glu

Ser Pro

Ile Lys

40

Arg Asn

Ile Ala

Val Gly

Cys Glu

Val Tyr

120

acggcgttygg
gatccttaca
caagtcaaat
acaggtggta
ccaaatatag
agggacgtca
gttgcctccc
agttcgtaat
tattatgtga

aaaaaaaaaa

Asp Cys Leu

10

Tyr Phe

25

Lys

Ile Thr His

Lys His Gly

Ile Val

75

Gly

His Val

90

Asp

Tyr Asn

105

Cys

Thr Phe Asn

ctaaatcgtt
tgtcactgct
ttatccctge
caaaagatat
aggtgattcc
agtaccggtt
aaattggaca
ttacttacat
ttataagaat

a

Gly Trp Ala

Ser Arg Arg

30

Cys Gly Vval

45

Asp Ser Lys

Thr Lys Val

Gly Val Gly

Gln
110

Asp Gly

Val
125

Gly Asp

ggactttata
gaagacatat
aagccttaat
acaggagatg
aatcgagtat
tgtaatagat
ttattggact
agagttgatt

attttggatt

Ala
15

Arg
Thr Leu
Cys Phe
Pro

Tyr

Ala
80

Gly

Thr
95

Tyr
Glu

Val

Phe Asp

780

840

900

960

1020

1080

1140

1200

1260

1301



Gly

Arg

145

Pro

Lys

Leu

Thr

Leu

225

Ala

His

Val

Asn

Asp

305

Asn

Leu

Ser

Thr

130

Tyr

Leu

Met

Gly

Val

210

Gly

Leu

Ser

Leu

Ile

290

Ile

Ile

Ile

Leu

<210>

Ile

Cys

Leu

Asn

His

195

Phe

Ala

Ala

Phe

Val

275

Gly

Gln

Glu

Asn

Lys
355

Thr

Phe

Cys

Gln

180

Met

Ser

Asp

Lys

Asp

260

Gly

Ser

Glu

Val

Arg

340

Glu

Lys

Met

Ala

165

Pro

Ala

Thr

Lys

Ser

245

Pro

Phe

Lys

Met

Ile

325

Asp

Lys

Gly

Ile

150

Gly

Gly

Val

Ser

Phe

230

Leu

Tyr

Pro

Thr

Ile

310

Pro

Val

Gly

135

Pro

Ile

Lys

Lys

Ile

215

Val

Asp

Met

Ser

Val

295

Gly

Ile

Lys

Tyr

Lys

Thr

Ser

Phe

200

Ser

Val

Phe

Ser

Gln

280

Ala

Phe

Glu

Tyr

Ser

Ser

Val

Leu

185

Gly

Lys

Ser

Ile

Leu

265

Val

Gly

Cys

Tyr

Arg
345

Ser

Tyr

Tyr

170

Gly

Lys

Lys

Ser

Ile

250

Leu

Lys

Ser

Ala

Ala

330

Phe

Tyr

Pro

155

Ser

Val

Ala

Glu

Asn

235

Asp

Lys

Phe

Val

Ala

315

Asn

Val

Ile

140

Leu

Pro

Ile

Phe

Glu

220

Gln

Thr

Thr

Ile

Thr

300

Asn

Glu

Ile

Val

Ala

Met

Gly

Gly

205

Ala

Glu

Ala

Tyr

Pro

285

Gly

Glu

Ala

Asp

Val

Ser

Val

Leu

190

Leu

Leu

Glu

Ser

Gly

270

Ala

Gly

Ile

Leu

Val
350

His

Ala

Arg

175

Gly

Ser

Ser

Met

Gly

255

Val

Ser

Thr

His

Glu

335

Glu

Glu

Ala

160

His

Gly

Val

Leu

Thr

240

Asp

Phe

Leu

Lys

Pro

320

Arg

Asn



<211>
<212>
<213>

<400> 8
atgacttctg

Ccttctatcac
atcacacact
tctaagtatc
aatgttcgtc
agggattgtg
acttttaatg
gttgttcatg
cctttgctat
cctggtaaat
ggcaaggctt
gctctgaatc
gctctttcta
ccatacttgt
gtgaaattca
ggtggtacaa
gagatcgaag
gacgtgaagt
<210> 9

<211> 355
<212> PRT
<213>

<400> 9

1068
DNA
Vitis vinifera

aaagtgcaga
cttacaaatt
gtggggtttg
ctgtggtacc
gcttcaaagt
agtactgcaa
gtgttgatgt
aaaggtactg
gtgctggaat
ccctecggggt
ttggattgcg
tgcttggagce
gatcactcga
ctctgttgaa
gtcctggaag
aagatacaca
taattccaat

accgttttgt

Vitis vinifera

tgacaactgc
cagccgcagg
ttatgctgat
tggacatgag
tggtgaccat
tgatggactt
tgatggtacg
cttcaagata
tactgtttac
gattgggcta
tgtcacagtt
agacaaattt
ctttataatt
gactgccgga
cattgtcatg
agaaatgctt
tcagtatgca

gattgatatt

ttagcatggg
gctcttggaa
gtagtctgga
attgctggaa
gttggagtgg
gaagttcatt
gtcaccaaag
cctgacaact
actcccatga
ggtggtcttg
ctcagcacaa
gtggtctcat
gatactgcat
gtcctagttce
ggtatgagaa
gacttttgtg
aatgaagccc

gaaaactctc

cggcaagaga
gtgatgatgt
ctaggaataa
ttgtaaaaga
gaacctatgt
gtgcgagggg
gaggttattc
acccattagc
tgcgccacaa
gtcacttggc
gcatatccaa
cagacgaaca
caggtgatca
tggtggggtt
ctgtttctgg
ctgcacatgg
ttgagaggct

tgaagtga

tccatctggce
ttcattgaat
atttggagac
ggttggctca
caactcatgc
gtcggtgttc
cagtcacatt
ttcagcagca
gatgaaccaa
tgtgaagttt
gaaagaagaa
gcagatgatg
cccattcgat
cccaagtgaa
tagcgctaca
aattcaccca

aataaagaag

Met Thr Ser Glu Ser Ala Asp Asp Asn Cys Leu Ala Trp Ala Ala Arg

1

5

10

15

Asp Pro Ser Gly Leu Leu Ser Pro Tyr Lys Phe Ser Arg Arg Ala Leu

20

25

30

Gly Ser Asp Asp Val Ser Leu Asn Ile Thr His Cys Gly Val Cys Tyr
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840
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960

1020

1068



Ala

Val

65

Asn

Val

His

Gly

Arg

145

Pro

Lys

Leu

Thr

Leu

225

Ala

His

Val

Val

Asp

50

Val

Val

Asn

Cys

Thr

130

Tyr

Leu

Met

Gly

Val

210

Gly

Leu

Pro

Leu

Met

Val

Pro

Arg

Ser

Ala

115

Val

Cys

Leu

Asn

His

195

Leu

Ala

Ser

Phe

Val

275

Gly

Val

Gly

Arg

Cys

100

Arg

Thr

Phe

Cys

Gln

180

Leu

Ser

Asp

Arg

Asp

260

Gly

Met

Trp

His

Phe

85

Arg

Gly

Lys

Lys

Ala

165

Pro

Ala

Thr

Lys

Ser

245

Pro

Phe

Arg

Thr

Glu

70

Lys

Asp

Ser

Gly

Ile

150

Gly

Gly

Val

Ser

Phe

230

Leu

Tyr

Pro

Thr

Arg

55

Ile

Val

Cys

Val

Gly

135

Pro

Ile

Lys

Lys

Ile

215

Val

Asp

Leu

Ser

Val

Asn

Ala

Gly

Glu

Phe

120

Tyr

Asp

Thr

Ser

Phe

200

Ser

Val

Phe

Ser

Glu

280

Ser

Lys

Gly

Asp

Tyr

105

Thr

Ser

Asn

Val

Leu

185

Gly

Lys

Ser

Ile

Leu

265

Val

Gly

Phe

Ile

His

90

Cys

Phe

Ser

Tyr

Tyr

170

Gly

Lys

Lys

Ser

Ile

250

Leu

Lys

Ser

Gly

Val

75

Val

Asn

Asn

His

Pro

155

Thr

Val

Ala

Glu

Asp

235

Asp

Lys

Phe

Ala

Asp

60

Lys

Gly

Asp

Gly

Ile

140

Leu

Pro

Ile

Phe

Glu

220

Glu

Thr

Thr

Ser

Thr

Ser

Glu

Val

Gly

Val

125

Val

Ala

Met

Gly

Gly

205

Ala

Gln

Ala

Ala

Pro

285

Gly

Lys

Val

Gly

Leu

110

Asp

Val

Ser

Met

Leu

190

Leu

Leu

Gln

Ser

Gly

270

Gly

Gly

Tyr

Gly

Thr

95

Glu

Val

His

Ala

Arg

175

Gly

Arg

Asn

Met

Gly

255

Val

Ser

Thr

Pro

Ser

80

Tyr

Val

Asp

Glu

Ala

160

His

Gly

Val

Leu

Met

240

Asp

Leu

Ile

Lys



290

Asp Thr Gln

305

Glu Ile Glu

Leu Ile Lys

Ser Leu Lys

355

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

10
1068
DNA

<400> 10

atgagttctt
ggtcttcttt
acaatcactc
gactccaagt
cctaatgttc
tgcagggagt
actttcaatg
gttgttcatg
ccattactct
cctggtaaat
ggcaaggctt
gctttgaatc
gcactagaga
ccttacatgt
attaaaatca
ggggggacca
aacatagagg

gacatcaagt

295

Glu Met Leu Asp Phe Cys Ala Ala
310

315

Val Ile Pro Ile Gln Tyr Ala Asn

325

330

Lys Asp Val Lys Tyr Arg Phe Val

340

cagagagtgt
ctcctcatac
attgtggagt
accctttggt
aacgattcaa
gtgaatattg
gcattgatca
aaaggtactg
gtgctggaat
ctcttggggt
ttggacttag
tgctaggagc
aatctctaga
ctctcttgaa
gtcctgcecaa
aaataacaca
tgattcccat

accgtttcgt

Arabidopsis thaliana

ggaaaacgag
tatcactcgce
gtgttacgct
tcctgggcat
agttggagac
taatgaagga
tgatggctct
ctacaagata
cacggtttat
gatcgggcta
tgttacggtt
tgagaatttc
ctttctagtt
gattgctgga
tctcaatctt
gcaaatgtta
tcaaaagata

gattgacatc

345

tgcatgtgtt
aggtctgtta
gatgttatct
gagattgctg
catgttggtg
caagaagtta
gttactaaag
cctgtggact
gctcctatga
ggtggtcttyg
tttagcacca
gttatctcat
gacacagcat
acttatgtat
ggtatgagaa
gatttctgtg
aacgaagctc

aagaactccc

300

His Gly Ile

Glu Ala Leu

Ile Asp Ile

350

gggctgcaag

caactgacga
ggagtagaaa
gaatagtgac
ttggaacgta
attgtgcgaa
gaggctactc
atcccttgga
tgcgtcacaa
gacacatggc
gcatttccaa
ctgaccatga
ctggtgatca
tggttggttt
tgctcgcectgg
cagctcataa
tcgaaagagt

tcaaatag

His Pro
320

Glu Arg
335

Glu Asn

agatccatct
tgtttcactc
ccaacatgga
taaggttggg
tgttaactcc
aggagttttt
tagtcacatt
atcagctgca
tatgaatcaa
ggttaagttt
gaaagaagaa
ccagatgaag
cgcgtttgat
cccaagtgaa
aagtgtaacc
gatttatcca

ggtgaagaag

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1068



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

<400>

11
355
PRT

11

Met Ser Ser

1

Arg

Val

Tyr

Pro

65

Pro

Tyr

Val

Gly

Arg

145

Pro

Asn

Leu

Thr

Asp

Thr

Ala

50

Leu

Asn

Val

Asn

Ser

130

Tyr

Leu

Met

Gly

Val

Pro

Thr

35

Asp

Val

Val

Asn

Cys

115

Val

Cys

Leu

Asn

His

195

Phe

Ser

Ser

20

Asp

Val

Pro

Gln

Ser

100

Ala

Thr

Tyr

Cys

Gln

180

Met

Ser

Glu

Gly

Asp

Ile

Gly

Arg

85

Cys

Lys

Lys

Lys

Ala

165

Pro

Ala

Thr

Ser

Leu

Val

Trp

His

70

Phe

Arg

Gly

Gly

Ile

150

Gly

Gly

Val

Ser

Arabidopsis thaliana

Val

Leu

Ser

Ser

55

Glu

Lys

Glu

Val

Gly

135

Pro

Ile

Lys

Lys

Ile

Glu

Ser

Leu

40

Arg

Ile

Val

Cys

Phe

120

Tyr

Val

Thr

Ser

Phe

200

Ser

Asn

Pro

25

Thr

Asn

Ala

Gly

Glu

105

Thr

Ser

Asp

Val

Leu

185

Gly

Lys

Glu

10

His

Ile

Gln

Gly

Asp

90

Tyr

Phe

Ser

Tyr

Tyr

170

Gly

Lys

Lys

Cys

Thr

Thr

His

Ile

75

His

Cys

Asn

His

Pro

155

Ala

Val

Ala

Glu

Met

Ile

His

Gly

60

Val

Val

Asn

Gly

Ile

140

Leu

Pro

Ile

Phe

Glu

Cys

Thr

Cys

45

Asp

Thr

Gly

Glu

Ile

125

Val

Glu

Met

Gly

Gly

205

Ala

Trp

Arg

30

Gly

Ser

Lys

Val

Gly

110

Asp

Val

Ser

Met

Leu

190

Leu

Leu

Ala

15

Arg

Val

Lys

Val

Gly

95

Gln

His

His

Ala

Arg

175

Gly

Ser

Asn

Ala

Ser

Cys

Tyr

Gly

Thr

Glu

Asp

Glu

Ala

160

His

Gly

Val

Leu



210

Leu Ala

225

Gly

Ala Leu Glu

His Ala Phe

Val Val

275

Leu

Leu
290

Asn Gly

Ile
305

Thr Gln

Asn Ile Glu

Val Val Lys

Ser Leu Lys

355

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

12
1071
DNA

<400> 12

atgaatacta
ggtgttttgt
aagataactc
gattcaaagt
atcaatgtgg
tgtcagcaat
ttcaccttta

attgttgttc

Glu Asn

Phe

215

Val Ile

230

Ser
245

Lys

Asp Pro

260

Gly Phe

Met

Arg

Gln Met

Leu

Tyr

Pro

Met

Leu

Asp Phe

Met Ser

Glu
280

Ser

Leu Ala

295

Asp Phe

310

Val Ile

325

Lys
340

Asp

aagaagactg
caccttacca
attgtggagt
atccattggt
tctcttttaa
gtgaatattg
atggtatcga

accaaaggta

Pro

Ile

Ile Gln

Lys Tyr

Picea sitchensis

caaggagaac
atttaaccga
ttgttatgcc
gccagggcat
ggctggcgat
taacgaaagg
tgtagatggc

ctgctttaag

Ser Ser Asp

235

Val
250

Leu Asp

Leu Leu

265

Lys

Ile Lys Ile

Gly Ser Val

Ala Ala

315

Cys

Ile
330

Lys Asn

Arg Phe Val

345

tgtaaaggat
agagtcccag
gatgttgtct
gaaattgttg
catgttggag
atggaagtca
acagtaacta

ataccagaca

220

His Asp Gln

Thr Ala Ser

Ile Ala Gly

270

Pro Ala

285

Ser

Thr
300

Gly Gly

His Lys Ile

Glu Ala Leu

Ile Ile

350

Asp

gggcagctcg
gccttgatga
ggacccggaa
gaattgtgaa
tgggtacata
attgtgaaaa
aaggaggata

atctaccact

Met Lys

240

Gly
255

Asp
Thr Tyr
Asn Leu
Thr

Lys

Pro
320

Tyr

Glu
335

Arg

Lys Asn

agatccatca
tatctcatta
taaacatggt
agaagttggc
tgtcagttcc
agggtctgtt
ttctagtcac

ggcttcagct

60

120

180

240

300

360

420

480



gcacctttgc tctgtgcagg aattactgtt

catgcaggaa agtctcttgg agtaattggg

tttggaaagg cttttggact gaatgtaaca

gaagcattaa acattcttgg agcagataaa

gaggcttcat caaagactct agatttcatc

gatctttata tgccactttt gaagactgca

gaaatcaaga tccaccctgc caatcttatt

acaggtggca ccaaagacac tcaagaaatg

ccagacattg aagtcattcc aatccagtat

aaagatgtga aatatcgctt tgtgattgac

<210> 13

<211> 356

<212> PRT

<213> Picea sitchensis

<400> 13

Met Asn Thr Lys Glu Asp Cys Lys

1 5

Arg Asp Pro Ser Gly Val Leu Ser

20

Pro Gly Leu Asp Asp Ile Ser Leu
35 40

Tyr Ala Asp Val Val Trp Thr Arg

50 55

Pro Leu Val Pro Gly His Glu Ile

65 70

Ile Asn Val Val Ser Phe Lys Ala

85
Tyr Val Ser Ser Cys Gln Gln Cys
100

Val Asn Cys Glu Lys Gly Ser Val
115 120

Asp Gly Thr Val Thr Lys Gly Gly

tacagcccta
ctaggaggtc
atttttagca
tttatagtgt
attgacaccg
ggagtgtttg
ataggcatga
cttgattttt
gtgaatgagg

attgagaatt

Glu Asn

10

Cys

Pro Gln

25

Tyr

Lys Ile Thr

Asn Lys His

Val Ile

75

Gly

Gly Asp His

90

Glu
105

Tyr Cys

Phe Thr Phe

Tyr Ser Ser

tgattcgtca
ttggtcatat
catctgcatc
catctgataa
cttcagggga
tcatcgtagg
aatcaattgc
gtgcaaagga
ctttagaacg

ctctagtctg

Lys Gly Trp

Phe Asn Arg

30

His Cys

45

Gly

Gly Ser

60

Asp

Val Lys Glu

Val Gly Val

Asn Glu Arg

110

Asn Gly Ile

125

His Ile Val

tcacatgaat
ggcagtaaaa
aaagaaggat
agatcagata
ccacccaatt
tttcceccagt
aggaagtgta
aagagtatat
aatgattaac

a

Ala
15

Ala

Arg Val

Val Cys

Lys Tyr

Val Gly

Gly Thr

95

Met Glu

Val

Asp

Val His

540

600

660

720

780

840

900

960

1020

1071



Gln

145

Ala

His

Gly

Val

Ile

225

Glu

Asp

Phe

Leu

Lys

305

Pro

Arg

Asn

130

Arg

Pro

His

Leu

Thr

210

Leu

Ala

His

Val

Ile

290

Asp

Asp

Met

Ser

<210>
<211>

Tyr

Leu

Met

Gly

195

Ile

Gly

Ser

Pro

Ile

275

Ile

Thr

Ile

Ile

Leu
355

14
1032

Cys

Leu

Asn

180

His

Phe

Ala

Ser

Ile

260

Val

Gly

Gln

Glu

Asn

340

Val

Phe

Cys

165

His

Met

Ser

Asp

Lys

245

Asp

Gly

Met

Glu

Val

325

Lys

Lys

150

Ala

Ala

Ala

Thr

Lys

230

Thr

Leu

Phe

Lys

Met

310

Ile

Asp

135

Ile

Gly

Gly

Val

Ser

215

Phe

Leu

Tyr

Pro

Ser

295

Leu

Pro

Val

Pro

Ile

Lys

Lys

200

Ala

Ile

Asp

Met

Ser

280

Ile

Asp

Ile

Lys

Asp

Thr

Ser

185

Phe

Ser

Val

Phe

Pro

265

Glu

Ala

Phe

Gln

Tyr
345

Asn

Val

170

Leu

Gly

Lys

Ser

Ile

250

Leu

Ile

Gly

Cys

Tyr

330

Arg

Leu

155

Tyr

Gly

Lys

Lys

Ser

235

Ile

Leu

Lys

Ser

Ala

315

Val

Phe

140

Pro

Ser

Val

Ala

Asp

220

Asp

Asp

Lys

Ile

Val

300

Lys

Asn

Val

Leu

Pro

Ile

Phe

205

Glu

Lys

Thr

Thr

His

285

Thr

Glu

Glu

Ile

Ala

Met

Gly

190

Gly

Ala

Asp

Ala

Ala

270

Pro

Gly

Arg

Ala

Asp
350

Ser

Ile

175

Leu

Leu

Leu

Gln

Ser

255

Gly

Ala

Gly

Val

Leu

335

Ile

Ala

160

Arg

Gly

Asn

Asn

Ile

240

Gly

Val

Asn

Thr

Tyr

320

Glu

Glu



<212> DNA

<213> Oryza sativa

<400> 14
atggctgctg

atcctctccc
atcacacact
tcgatatacc
gacgtcaagg
aaccactgct
aagggtggat
gactaccctt
atgatacgac
ttgggtcaca
acaagtgaat
tcatcagatg
gcatctggtg
gtgctactta
cggagcttag
tgtgctgcaa
gctcttcaga
tctttcaagt
<210>
<211>

<212>
<213>

15
343
PRT

<400> 15

Met Ala
1

Asp Pro

Ala

Ser

aatgtgggag
cgtacaaatt
gtggagtatg
ctttggttcc
ggttcaaagt
cgaaatgtgt
attccagtca
tgtcaaaggc
ataacatgaa
tggcagtaaa
caaagagaga
aaaatcagat
atcaccagtt
gcttcccaag
ctggtagtgt
acaatgttta

ggctcatcaa

ag

Oryza sativa

Glu Cys

Gly Ile
20

Gln Ser

Ala Asp

Glu
35

Asp Val

Val Ile Trp

tggcaactgt
caaccgcagg
ttatgctgat
tgggcacgag
gggcgaccat
cgtcacttac
tatactagtg
agcaccactg
ccaaccaggg
atttgggaaa
agaagctatc
ggagtcactg
cgatccttat
tgaaatcaaa
aacagggggt
cccagatata

ccgggatgtg

Gly Ser Gly Asn

Leu Ser Pro Tyr

Ser Leu Arg Ile

40

Thr Arg Asn Met

gatgcttggg
gaagtacaga
gtcatttgga
atagctggag
gactgcgaga
aacagtgttg
catcaaaggt
ctttgtgcgg
aagtcacttg
gcctttggac
aaccttcttg
aaaagttccc
ctctcgcettce
gttcatcctg
acaaaggata
gagatgatca

agattccgcet

Cys Asp
10

Lys Phe
25

Thr His

Phe Asn

cagcgagaga
gtgaagatgt
cacggaatat
ttgtaactga
actgcaatag
attcagacgg
actgctttaa
gaattaccgt
gcgtcattgg
tcaaagtgac
gtgcagataa
ttcacttcat
tgaaagttgg
aaaaccttaa
tccaggagat
agatagacta

ttgtaatcga

Ala

Asn
30

Cys
45

Asp

Trp Ala Ala

Arg Arg Glu

Gly Val Cys

Ser Ile Tyr

tcecttecgga
ttctttgagg
gttcaacgat
ggttggtgca
ctctctggag
gaccgtaaca
aatacctgct
atatactcca
actaggtggg
agtttttagt
ttttgtgata
tattgatact
tggtgtaatg
tctcgetgeg
gataaacttc
cgtcaacgag

catcgagaac

Arg

15

Val

Tyr

Pro

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1032



Leu

65

Asp

Ser

Val

Leu

Ser

145

Met

Gly

Gly

Ala

Asn

225

Ala

Gly

Pro

Gly

50

Val

Val

Ser

Asp

Val

130

Lys

Ile

Leu

Leu

Ile

210

Gln

Ser

Gly

Glu

Gly
290

Pro

Lys

Leu

Ser

115

His

Ala

Arg

Gly

Lys

195

Asn

Met

Gly

Val

Asn

275

Thr

Gly

Gly

Glu

100

Asp

Gln

Ala

His

Gly

180

Val

Leu

Glu

Asp

Met

260

Leu

Lys

His

Phe

85

Asn

Gly

Arg

Pro

Asn

165

Leu

Thr

Leu

Ser

His

245

Val

Asn

Asp

Glu

70

Lys

His

Thr

Tyr

Leu

150

Met

Gly

Val

Gly

Leu

230

Gln

Leu

Leu

Ile

55

Ile

Val

Cys

Val

Cys

135

Leu

Asn

His

Phe

Ala

215

Lys

Phe

Leu

Ala

Gln
295

Ala

Gly

Ser

Thr

120

Phe

Cys

Gln

Met

Ser

200

Asp

Ser

Asp

Ser

Ala

280

Glu

Gly

Asp

Lys

105

Lys

Lys

Ala

Pro

Ala

185

Thr

Asn

Ser

Pro

Phe

265

Arg

Met

Val

His

90

Cys

Gly

Ile

Gly

Gly

170

Val

Ser

Phe

Leu

Tyr

250

Pro

Ser

Ile

Val

75

Asp

Val

Gly

Pro

Ile

155

Lys

Lys

Glu

Val

His

235

Leu

Ser

Leu

Asn

60

Thr

Cys

Val

Tyr

Ala

140

Thr

Ser

Phe

Ser

Ile

220

Phe

Ser

Glu

Ala

Phe
300

Glu

Glu

Thr

Ser

125

Asp

Val

Leu

Gly

Lys

205

Ser

Ile

Leu

Ile

Gly

285

Cys

Val

Asn

Tyr

110

Ser

Tyr

Tyr

Gly

Lys

190

Arg

Ser

Ile

Leu

Lys

270

Ser

Ala

Gly

Cys

95

Asn

His

Pro

Thr

Val

175

Ala

Glu

Asp

Asp

Lys

255

Val

Val

Ala

Ala

80

Asn

Ser

Ile

Leu

Pro

160

Ile

Phe

Glu

Glu

Thr

240

Val

His

Thr

Asn



Asn
305

Ala

Asp

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

1o
894
DNA

<400> 16

atgaaattgt
gttggtgcag
aattcatgcc
gtcttcactt
cacatagtag
gcagcacctt
aaccagccag
aaatttggga
aaagaagcta
atggagacct
ttcgatcctt
agtgaaatca
gtaactggag

tacccagata

gaccgggatg

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

17
297
PRT

<400> 17

Val Tyr Pro

Leu Gln Arg Leu

Ile Glu Asn

Asp

Ile

310

325

Ser
340

Oryza sativa

gtctaaattt
acgtcaagag
gggactgtga
tcaatggtgt
tacatgagag
tactttgtgce
ggaagtcact
aagcctttgg
ttgaccttct
tgaaaagctc
atctcacgct
aagtgcatcc
gtacgaagga
tcgagatgat

tcagatttcg

Oryza sativa

Ile

Phe

Lys

caatatgagt
cttcaaagtg
gaactgcaat
tgacactgat
gtattgcttt
tggcatcact
cggcgtcatt
actgaaagtc
tggtgcagat
tctgaacttc
tctgaaagtt
tgcaaacctt
catccaggag
caagatagat

ctttgtaatc

315

330

aggcatgaga
ggtgaccatg
agctctctag
gggactgtca
aaaatacctg
gtatatagtc
ggacttggtg
acagttatta
aatttcgtgg
attattgaca
ggtggtgtaa
aatctcggtg
atgataaact
tacatcaacg

gacattgaga

tagcaggagt
taggtgttgg
agaactactg
caaagggagg
atggctaccc
cgatgatgcg
gcttgggtca
gtactagtga
tgtcatcgga
cagcctccgg
tggcactact
ggcggagttt
tctgtgcggce
aggctcttca

actcgttcaa

Glu Met Ile Lys Ile Asp Tyr Val Asn Glu

320

Asn Arg Asp Val Arg Phe Arg Phe Val Ile

335

tgtaactgag
cacatacgtg
ctcacaacat
atattctact
tttggaaaag
gcataatatg
catggcagta
atcaaagaga
tgaaaatcag
cgatcaccca
tagcttccca
atctggtagt
aaacaaaatc
gaggcttgtt

gtag

Met Lys Leu Cys Leu Asn Phe Asn Met Ser Arg His Glu Ile Ala Gly

1

5

10

15

60

120

180

240

300

360

420

480

540

600

660

720

780

840

894



Val

His

Cys

Asn

65

His

Pro

Ser

Val

Ala

145

Lys

Asp

Asp

Lys

Val

225

Val

Val

Val

Asn

50

Gly

Ile

Leu

Pro

Ile

130

Phe

Glu

Glu

Thr

Val

210

His

Thr

Thr

Gly

Ser

Val

Val

Glu

Met

115

Gly

Gly

Ala

Asn

Ala

195

Gly

Pro

Gly

Glu

20

Val

Ser

Asp

Val

Lys

100

Met

Leu

Leu

Ile

Gln

180

Ser

Gly

Ala

Gly

Val

Gly

Leu

Thr

His

85

Ala

Arg

Gly

Lys

Asp

165

Met

Gly

Val

Asn

Thr
245

Gly

Thr

Glu

Asp

70

Glu

Ala

His

Gly

Val

150

Leu

Glu

Asp

Met

Leu

230

Lys

Ala

Tyr

Asn

55

Gly

Arg

Pro

Asn

Leu

135

Thr

Leu

Thr

His

Ala

215

Asn

Asp

Asp

Val

40

Tyr

Thr

Tyr

Leu

Met

120

Gly

Val

Gly

Leu

Pro

200

Leu

Leu

Ile

Val

25

Asn

Cys

Val

Cys

Leu

105

Asn

His

Ile

Ala

Lys

185

Phe

Leu

Gly

Gln

Lys

Ser

Ser

Thr

Phe

90

Cys

Gln

Met

Ser

Asp

170

Ser

Asp

Ser

Gly

Glu
250

Ser

Cys

Gln

Lys

75

Lys

Ala

Pro

Ala

Thr

155

Asn

Ser

Pro

Phe

Arg

235

Met

Phe

Arg

His

60

Gly

Ile

Gly

Gly

Val

140

Ser

Phe

Leu

Tyr

Pro

220

Ser

Ile

Lys

Asp

45

Val

Gly

Pro

Ile

Lys

125

Lys

Glu

Val

Asn

Leu

205

Ser

Leu

Asn

Val

30

Cys

Phe

Tyr

Asp

Thr

110

Ser

Phe

Ser

Val

Phe

190

Thr

Glu

Ser

Phe

Gly

Glu

Thr

Ser

Gly

95

Val

Leu

Gly

Lys

Ser

175

Ile

Leu

Ile

Gly

Cys
255

Asp

Asn

Phe

Thr

80

Tyr

Tyr

Gly

Lys

Arg

160

Ser

Ile

Leu

Lys

Ser

240

Ala



Ala Asn Lys

Asn Glu Ala
275

Val Ile
290

Asp

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

18
1089
DNA

<400> 18

atggcaaaat
agttctgggg
accataaaaa
tgggggtttt
attggaagca
aactcctgta
atatttacat
acaattgtgg
gctgcaccac
acagaaccag
aagattggta
agcgaagcac
atgaaggcag
ttggctccac
gagaagcccc
agtgatattg
attacctcag
gccaaatcgg
cagttatga

<210>
<211>

<212>
<213>

19
362
PRT

Ile
260

265

270

Tyr Pro Asp Ile Glu Met Ile Lys Ile Asp Tyr Ile

Leu Gln Arg Leu Val Asp Arg Asp Val Arg Phe Arg Phe

Ile

caccagaadgt
tcectttectee
tcctgtactg
ccagatatcc
atgtgaagaa
agtcatgcga
acaatgccca
ttgaccagca
tattatgtgce
ggaagcattt
aggcctttgg
ttgatagact
catttggcac
ttcttagtct
ttgagctgcce
gaggggtgaa
atgttgaggt

atgtcaggta

280

295

Populus trichocarpa

agaacatcca
ctttcatttc
tggagtttgc
tttgattcct
gttcaaagtg
gtattgcgac
aaaccatgat
ctttgtactc
tgggatcaca
gggaatcgta
tttgaaagtt
tggtgctgat
tatggattac
gctgaagaca
tatcttccct
agagactcaa
gatccgaatg

ccggtttgtg

Populus trichocarpa

Glu Asn Ser Phe Lys

cataaggctt
tcaagaaggg
cattcggact
gggcatgaaa
gacgatcagg
caggacttgg
gggacaaaaa
cgtattcctg
gtgtacagcc
ggattggggg
acagtcatca
tcattccttg
atcattgaca
aatggaaaac
ttggtcttgg
gagatgttgg
gatcaaatca

attgatgtgg

285

ttggctgggc

acaatggagt
tgcacgctgce
ttgttggtat
ttggtgttgg
agaattactg
cttatggtgg
atagcatgcc
caatgaaata
ggcttggaca
gttcatcatc
tgagcagtga
ctgtgtctgc
ttgttacttt
ggcgaaagct
acttctgtgce
acacagccat

ccaactccct

tgccaaagat
tgaagatgtg
caagaatgaa
tgtgacaaaa
agtactggtg
ccctaaaatg
ttattctgat
tgctgatggg
ttatggaatg
tgttgctgtg
aagaaaggag
ccctgagaaa
agttcatgcc
gggcttgect
agttggtgga
gaagcacaat
ggataggctt

gtcacaatct

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1089



<400>

19

Met Ala Lys

1

Ala

Arg

Val

Arg

65

Ile

Gly

Leu

His

Asp

145

Ala

Tyr

Gly

Lys

Asp
225

Ala

Asp

Cys

Tyr

Gly

Val

Glu

Asp

130

Gln

Ala

Tyr

Gly

Val

210

Arg

Lys

Asn

35

His

Pro

Ser

Leu

Asn

115

Gly

His

Pro

Gly

Leu

195

Thr

Leu

Ser

Asp

20

Gly

Ser

Leu

Asn

Val

100

Tyr

Thr

Phe

Leu

Met

180

Gly

Val

Gly

Pro

Ser

Val

Asp

Ile

Val

85

Asn

Cys

Lys

Val

Leu

165

Thr

His

Ile

Ala

Glu

Ser

Glu

Leu

Pro

70

Lys

Ser

Pro

Thr

Leu

150

Cys

Glu

Val

Ser

Asp
230

Val

Gly

Asp

His

55

Gly

Lys

Cys

Lys

Tyr

135

Arg

Ala

Pro

Ala

Ser

215

Ser

Glu

Val

Val

40

Ala

His

Phe

Lys

Met

120

Gly

Ile

Gly

Gly

Val

200

Ser

Phe

His

Leu

25

Thr

Ala

Glu

Lys

Ser

105

Ile

Gly

Pro

Ile

Lys

185

Lys

Ser

Leu

Pro

10

Ser

Ile

Lys

Ile

Val

90

Cys

Phe

Tyr

Asp

Thr

170

His

Ile

Arg

Val

His

Pro

Lys

Asn

Val

75

Asp

Glu

Thr

Ser

Ser

155

Val

Leu

Gly

Lys

Ser
235

Lys

Phe

Ile

Glu

60

Gly

Asp

Tyr

Tyr

Asp

140

Met

Tyr

Gly

Lys

Glu

220

Ser

Ala

His

Leu

45

Trp

Ile

Gln

Cys

Asn

125

Thr

Pro

Ser

Ile

Ala

205

Ser

Asp

Phe

Phe

30

Tyr

Gly

Val

Val

Asp

110

Ala

Ile

Ala

Pro

Val

190

Phe

Glu

Pro

Gly

15

Ser

Cys

Phe

Thr

Gly

95

Gln

Gln

Val

Asp

Met

175

Gly

Gly

Ala

Glu

Trp

Arg

Gly

Ser

Lys

80

Val

Asp

Asn

Val

Gly

160

Lys

Leu

Leu

Leu

Lys
240



Met Lys Ala

Ala Val His

Val
275

Lys Leu

Phe Pro Leu

290

Gly
305

Val Lys

Ile Thr Ser

Met Asp Arg

Val Ala Asn

355

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

20
1080
DNA

<400> 20

atggcaaaat
acttctggtg
cagtttaaag
tggagcacta
gttggtagca
ggatcatgtc
ataatgacat
attatggtaa
gctccattgt
aaacctggaa

tttgctaagg

Ala Phe

245

Ala
260

Leu

Thr Leu

Val

Leu

Glu Thr

Gly

Ala

Gly

Gly

Gln

Thr Met

Leu

Pro

Pro
280

Leu

Arg
295

Lys

Glu Met

310

Val
325

Asp

Leu Ala

340

Ser Leu

tatatgagaa
ttctttctece
ttatgtattg
gcatatatcc
aggttgagaa
gcaaatgtga
acaacggtat
cggacgagca
tatgtgctgg
tgcacattgg

cattcggaac

Glu

Lys

Ser

Val Ile

Ser Asp

Gln Ser

360

Nicotiana tabacum

tgaacaccca
ttttaacttt
tggaatttgt
aatggtacct
atttaaggtt
aaactgtgac
ttacatcgat
ctacgtggtt
aattacaaca
tgttgttggt

aaaagtgact

Asp

Leu

265

Glu

Leu

Leu

Arg

Val

345

Gln

Tyr Ile

250

Ser Leu

Lys Pro
Val

Gly

Phe
315

Asp

Met
330

Asp

Arg Tyr

Leu

gtaaaggcct
tcaagaagag
cattctgatc
gggcatgagg
ggtgacaaag
aataatctcg
ggaaccacca
cactggcctg
tatagtcctt
cttggtggtc

gttattagta

Ile Asp Thr

Thr
270

Leu Lys

Glu
285

Leu Leu

Gly Ser

300

Asp

Cys Ala Lys

Gln Ile Asn

Phe Val

350

Arg

ttggatgggc

ccacgggtga
ttcatcagct
ttgctggtgt
taggagttgg
agaattactg
cgtatggagg
agaacttgcc
tgaaatattt
ttggtcatat

catctgctag

Val
255

Ser
Asn Gly
Pro Ile
Ile

Gly

Asn
320

His

Thr
335

Ala

Ile Asp

agctagagat
aaaggatgtg
caagaatgaa
ggtaactgat
atgtttggta
tcceggtcecag
atactccaat
aatggaagcg
tggactcgat
ggctgtgaaa

taagaaacaa

60

120

180

240

300

360

420

480

540

600

660



gaagcaattg
caggctgcag
cttccattga
aaaccattag
gccataggag
acaccagatg
aaatcggatg
<210>
<211>

<212>
<213>

21
359
PRT

<400> 21

Met Ala
1

Lys

Ala Ala Arg

Ala Thr

35

Arg

Ile Cys His

50

Ile
65

Tyr Pro

Val Gly Ser

Gly Cys Leu

Glu Asn

115

Leu

Ile Asp

130

Gly

Asp Glu His

145

ggcgtttggg
caggctcgcet
ttaatttgtt
agttgccecgt
ggataaagga
ttgaagtcgt

ttaagtaccg

Leu Tyr

Asp Thr

20

Gly Glu

Ser Asp
Met

Val

Val
85

Lys

Val
100

Gly
Tyr Cys
Thr

Thr

Tyr Val

Glu

Ser

Lys

Leu

Pro

70

Glu

Ser

Pro

Thr

Val

tgcggactca
tgatggcatc
gaaaactcat
atttcccttg
gacacaagag
gccaatggac

ttttgtactt

Nicotiana tabacum

Asn Glu

Val

Gly

Val
40

Asp

His Gln

55

Gly His

Lys Phe
Cys

Arg

Gln
120

Gly

Tyr
135

Gly

His Trp

150

tttttggtta
attgacactg
gggaagcttg
cttttaggaa
atggtagatt
tatgtgaata

gacgttggca

Pro Val

10

His

Leu Ser Pro

25

Gln Phe Lys

Leu Lys Asn

Glu Val Ala

75

Val
90

Lys Gly

Lys Glu

105

Cys

Ile Met Thr

Gly Tyr Ser

Glu Asn

155

Pro

gtcgtgaccc
tctctgcaat
taatggttgg
ggaagctagt
tcgcggcaaa
cagctttaga

atacattaaa

Lys Ala Phe

Phe Phe

30

Asn

Val Met

45

Tyr

Glu
60

Trp Ser

Gly Val Val

Asp Lys Val

Asn Cys Asp

110

Asn
125

Tyr Gly

Asn Ile Met

140

Leu Pro Met

tgaccaaatg
tcaccctcett
cgcaccagaa
agcagggagt
gcataacatt
ccgtecttttg

caagaattag

Gly
15

Trp

Ser Arg

Cys Gly

Thr Ser

Thr Asp

80

Gly Val

95

Asn Asn

Ile Tyr

Val Thr

Glu Ala

160

720

780

840

900

960

1020

1080



Ala

Phe

Gly

Val

Arg

225

Gln

Ile

Leu

Pro

Ile

305

Thr

Asp

Gly

Pro

Gly

Leu

Thr

210

Leu

Ala

His

Val

Leu

290

Lys

Pro

Arg

Asn

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

<400>

atggcgaaat ctccagaaac agagcatccg aacaaagtct ttggttgggg tgctagagac

Leu

Leu

Gly
195

Val

Gly

Ala

Pro

Met

275

Leu

Glu

Asp

Leu

Thr

355

22
1083
DNA

Leu

Asp

180

His

Ile

Ala

Ala

Leu

260

Val

Leu

Thr

Val

Leu

340

Leu

Cys

165

Lys

Met

Ser

Asp

Gly

245

Leu

Gly

Gly

Gln

Glu

325

Lys

Asn

Ala

Pro

Ala

Thr

Ser

230

Ser

Pro

Ala

Arg

Glu

310

Val

Ser

Lys

Gly Ile Thr Thr
170

Gly Met His Ile
185

Val Lys Phe Ala
200

Ser Ala Ser Lys
215

Phe Leu Val Ser

Leu Asp Gly Ile
250

Leu Ile Asn Leu
265

Pro Glu Lys Pro
280

Lys Leu Val Ala
295

Met Val Asp Phe

Val Pro Met Asp
330

Asp Val Lys Tyr
345

Asn

Arabidopsis thaliana

22

Tyr

Gly

Lys

Lys

Arg

235

Ile

Leu

Leu

Gly

Ala

315

Tyr

Arg

Ser

Val

Ala

Gln

220

Asp

Asp

Lys

Glu

Ser

300

Ala

Val

Phe

Pro

Val

Phe

205

Glu

Pro

Thr

Thr

Leu

285

Ala

Lys

Asn

Val

Leu

Gly

190

Gly

Ala

Asp

Val

His

270

Pro

Ile

His

Thr

Leu
350

Lys

175

Leu

Thr

Ile

Gln

Ser

255

Gly

Val

Gly

Asn

Ala

335

Asp

Tyr

Gly

Lys

Gly

Met

240

Ala

Lys

Phe

Gly

Ile

320

Leu

Val



aaatccggtg
acagtgaaga
tggggatact
gttggtaaga
ggctcgtgcce
tctttcacat
aacattgtgg
ggtgcgccegt
actgaggcag
aagattggta
gaggaagcca
atgaaggctg
ctgtatccgt
gagaagcctc
agtgacgtgg
attacagctg
gctaagtctg
tga

<210>
<211>

<212>
<213>

23
360
PRT

<400> 23

Met Ala Lys
1

Gly Ala Arg

Arg Asp Asn
35

Val Cys His
50

ttctctctece
tcttgttctg
cgtattaccc
acgtgactaa
aatcttgcga
acaatgcgat
ttgatcaacg
tgctgtgtgce
ggaagcattt
aagcttttgg
ttaatcatct
caattggaac
tgctcggttt
tcgagctacc
gagggatgaa
atattgaatt

atgttaggta

Ser Pro

Asp Lys

20

Gly Glu

Thr Asp

Glu

Ser

Asn

Leu

ttttcacttc
tggagtttgc
agtagttcca
attcaaagaa
atcttgtgac
tggatccgat
gtttgttttg
tggaatcact
aggggttgct
tttgaaagtt
tggtgctgat
aatggactac
actcaaagtc
aatgttccct
ggagacacaa
gattaagatyg

caggttcgtg

Arabidopsis thaliana

Thr Glu

Gly Vval

Asp Val
40

His Thr
55

tctagaagag
cacactgatt
gggcatgaaa
ggagatcgtg
caagatcttg
ggaaccaaga
cggtttccgg
gtgtatagtc
ggacttggtg
actgtcatta
tcgtttettg
attatcgata
aacggaaagc
cttgttctcg
gagatgcttg
gatgagatta

atcaacgtgg

His Pro Asn
10

Leu Ser Pro
25

Thr Val Lys

Ile Lys Asn

acaatggtga
tacacaccat
tcgttgggat
tcggagtagg
aaaactactg
attacggtgg
agaatttacc
caatgaagta
ggcttggtca
gttcttcttc
tcacaactga
cgatatcagc
tcattgcttt
gaaggaaaat
atttctgcgce
acactgcgat

ctaactcctt

Lys Val Phe

Phe
30

Phe His

Ile Leu Phe

45

Asp
60

Trp Gly

aaatgatgtg
caaaaacgac
cgctacaaaa
agtgatcagt
tcctcaaatg
ctattcggag
gagcgattcg
ttatggtatg
tgttgctgtt
tacgaaagca
tcctcagaaa
agtacatgct
aggcttacct
ggttggagga
taagcacaac
ggagaggctt

gagccctcca

Gly Trp
15

Ser Arg

Cys

Gly

Tyr Ser

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1083



Tyr

65

Val

Gly

Leu

Ser

Asp

145

Gly

Tyr

Gly

Lys

Asn

225

Met

Ala

Lys

Phe

Gly

Tyr

Gly

Val

Glu

Asp

130

Gln

Ala

Tyr

Gly

Val

210

His

Lys

Val

Leu

Pro

290

Met

Pro

Lys

Ile

Asn

115

Gly

Arg

Pro

Gly

Leu

195

Thr

Leu

Ala

His

Ile

275

Leu

Lys

Val

Asn

Ser

100

Tyr

Thr

Phe

Leu

Met

180

Gly

Val

Gly

Ala

Ala

260

Ala

Val

Glu

Val

Val

85

Gly

Cys

Lys

Val

Leu

165

Thr

His

Ile

Ala

Ile

245

Leu

Leu

Leu

Thr

Pro

70

Thr

Ser

Pro

Asn

Leu

150

Cys

Glu

Val

Ser

Asp

230

Gly

Tyr

Gly

Gly

Gln

Gly

Lys

Cys

Gln

Tyr

135

Arg

Ala

Ala

Ala

Ser

215

Ser

Thr

Pro

Leu

Arg

295

Glu

His

Phe

Gln

Met

120

Gly

Phe

Gly

Gly

Val

200

Ser

Phe

Met

Leu

Pro

280

Lys

Met

Glu

Lys

Ser

105

Ser

Gly

Pro

Ile

Lys

185

Lys

Ser

Leu

Asp

Leu

265

Glu

Met

Leu

Ile

Glu

90

Cys

Phe

Tyr

Glu

Thr

170

His

Ile

Thr

Val

Tyr

250

Gly

Lys

Val

Asp

Val

75

Gly

Glu

Thr

Ser

Asn

155

Val

Leu

Gly

Lys

Thr

235

Ile

Leu

Pro

Gly

Phe

Gly

Asp

Ser

Tyr

Glu

140

Leu

Tyr

Gly

Lys

Ala

220

Thr

Ile

Leu

Leu

Gly

300

Cys

Ile

Arg

Cys

Asn

125

Asn

Pro

Ser

Val

Ala

205

Glu

Asp

Asp

Lys

Glu

285

Ser

Ala

Ala

Val

Asp

110

Ala

Ile

Ser

Pro

Ala

190

Phe

Glu

Pro

Thr

Val

270

Leu

Asp

Lys

Thr

Gly

Gln

Ile

Val

Asp

Met

175

Gly

Gly

Ala

Gln

Ile

255

Asn

Pro

Val

His

Lys

80

Val

Asp

Gly

Val

Ser

160

Lys

Leu

Leu

Ile

Lys

240

Ser

Gly

Met

Gly

Asn



305

Ile Thr Ala Asp Ile Glu

Met Glu Arg Leu Ala Lys

Val Ala Asn
355

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

24
1074
DNA
Pinu

<400> 24
atgggaagct

cacttgtccc
gtcatttact
tctcattacc
gaggtgaaga
cgcagttgcg
tacaatgatg
gttgatcaga
ctgttatgtg
gggaagaaat
aaagcctttg
atggaagtcc
gcagcagaga
tatcttgccce
ttgcacttcg
ggcagcatgg
atgattgagg

gatgtccgtt

310

325

340

Ser Leu Ser

s taeda

tggaatctga
cttacactta
gcggaatctg
caatggtccc
aattcaaagt
gtaactgcaa
tgaaccatga
tgtttgtggt
caggggttac
gtgggatttt
gacttcacgt
tcggcgccga
gcctagatta
ttctgaagac
tgactcctct
aggaaacaca
ttgtgggcct

acagatttgt

<210>
<211>
<212>

25
357
PRT

Pro Pro
360

aaaaactgtt
caatctcaga
ccactctgat
tgggcatgaa
gggagagcat
tcagagcatg
cggcacccct
tcgaatcccg
agttttcagc
gggtttagga
gacggttatc
tgcttatctt
cataatggac
aaatggaaag
cttaatactt
ggaaactcta
ggactacatc

ggtggatgtt

315

330

345

acaggatatg
aagaaaggac
ttagttcaaa
gtggtgggga
gtaggggttyg
gaacaatact
actcagggag
gagaatcttc
ccaatgaagc
ggcgtggggce
agttcgtctg
gttagcaagg
accattccag
ctagtgatgc
gggagaagga
gatttctgtg
aacacggcca

gctgcaagca

350

cagctcggga
ctgaggatgt
tgcgtaatga
ttgtaacaga
gttgcattgt
gcagcaagag
gatttgcaag
ctctggaaca
atttcgccat
acatgggtgt
ataaaaagaa
atactgaaaa
ttgctcatcc
tgggcgttgt
gcatagctgg
cagagaagaa
tgaaaaggtt

agctggataa

320

Leu Ile Lys Met Asp Glu Ile Asn Thr Ala

335

Ser Asp Val Arg Tyr Arg Phe Val Ile Asn

ctccagtggce
aattgtaaag
aatgggcatg
gattggtagc
tgggtcctgt
gatttggacc
cagtatggtg
agcagcccct
gacagagccc
caagattgcc
agaagaagcc
gatgatggaa
tctggaacca
tccagagccg
aagtttcatt
ggtatcatcg
ggagaagaac

ctag

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1074



<213>

<400>

25

Met Gly Ser

1

Asp

Gly

Ser

Met

65

Glu

Val

Tyr

Thr

Phe

145

Leu

Met

Gly

Val

Gly

Ser

Pro

Asp

50

Val

Val

Gly

Cys

Pro

130

Val

Leu

Thr

His

Ile

210

Ala

Ser

Glu

35

Leu

Pro

Lys

Ser

Ser

115

Thr

Val

Cys

Glu

Met

195

Ser

Asp

Leu

Gly

20

Asp

Val

Gly

Lys

Cys

100

Lys

Gln

Arg

Ala

Pro

180

Gly

Ser

Ala

Pinus taeda

Glu

His

Val

Gln

His

Phe

85

Arg

Arg

Gly

Ile

Gly

165

Gly

Val

Ser

Tyr

Ser

Leu

Ile

Met

Glu

70

Lys

Ser

Ile

Gly

Pro

150

Val

Lys

Lys

Asp

Leu

Glu

Ser

Val

Arg

55

Val

Val

Cys

Trp

Phe

135

Glu

Thr

Lys

Ile

Lys

215

Val

Lys

Pro

Lys

40

Asn

Val

Gly

Gly

Thr

120

Ala

Asn

Val

Cys

Ala

200

Lys

Ser

Thr

Tyr

25

Val

Glu

Gly

Glu

Asn

105

Tyr

Ser

Leu

Phe

Gly

185

Lys

Lys

Lys

Val

10

Thr

Ile

Met

Ile

His

90

Cys

Asn

Ser

Pro

Ser

170

Ile

Ala

Glu

Asp

Thr

Tyr

Tyr

Gly

Val

75

Val

Asn

Asp

Met

Leu

155

Pro

Leu

Phe

Glu

Thr

Gly

Asn

Cys

Met

60

Thr

Gly

Gln

Val

Val

140

Glu

Met

Gly

Gly

Ala

220

Glu

Tyr

Leu

Gly

45

Ser

Glu

Val

Ser

Asn

125

Val

Gln

Lys

Leu

Leu

205

Met

Lys

Ala

Arg

Ile

His

Ile

Gly

Met

110

His

Asp

Ala

His

Gly

190

His

Glu

Met

Ala

15

Lys

Cys

Tyr

Gly

Cys

95

Glu

Asp

Gln

Ala

Phe

175

Gly

Val

Val

Met

Arg

Lys

His

Pro

Ser

80

Ile

Gln

Gly

Met

Pro

160

Ala

Val

Thr

Leu

Glu



225

Ala Ala Glu

Pro Leu Glu

Met Leu Gly

275

Ile Leu

290

Gly

Glu
305

Thr Gln

Met Ile Glu

Leu Glu Lys

Leu
355

Ser Lys

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

26
1074
DNA
Glyc

<400> 26
atgagttcca

gttctatcac
attacgcact
tcaaagtatc
aatgtccacc
agggattgtg
acttttaatg
gtagtccatg
cctttgcettt

cctggtaaat

230

Leu
245

Ser

Pro
260

Tyr
Val Val
Arg

Arg

Glu Thr

Asp

Leu

Pro

Ser

Leu

Tyr Ile

Ala Leu

Glu Pro

280

Ile
295

Ala

Asp Phe

310

Val Val

325

Asn
340

Asp

Asp Asn

ine max

aaggtgttygg
cttacaaatt
gtggtgtttg
ctgtcgtgcecce
attttaaggt
agtattgtaa
gtgttgattt
agaggtactg
gtgctggaat

ctctaggagt

Gly

Val

Leu Asp

Arg Tyr

tgaagattgc
cagtcgcagg
cttcgctgat
tggtcatgag
tggcgaccat
tgatggacaa
tgatggtaca
cttcatgata
tactgtttat

gattggtctt

235

Met Asp Thr

250

Leu Thr

265

Lys

Leu His Phe

Gly Ser Phe

Ala Glu

315

Cys

Ile
330

Tyr Asn

Arg Phe Val

345

ctgggatggg
actcttggga
gtagtttgga
attgctggga
gttggagtgg
gaagttcatt
attacaaaag
ccaaaaagct

tcaccgatgg

ggtggccteg

Ile Pro Val

Asn Gly Lys

270

Thr
285

Val Pro

Ile
300

Gly Ser

Lys Lys Val

Thr Ala Met

Val Val

350

Asp

cagcaagaga
acgaagatgt
caaggaataa
ttgtgacaaa
ggacttatat
gtaccaaggg
gaggatactc
atccattggce
tccgccacaa

gtcatatggc

240

Ala
255

His

Val

Leu

Leu

Leu

Met

Glu

Ser
320

Ser

Lys
335

Arg

Ala Ala

tgcatccgga
tcatattaaa
acatggtgac
ggttggcgcee
aaactcatgt
atctgtatac
cagttacata
ttccgcaget
gatgaatcaa

ggtgaaattt

60

120

180

240

300

360

420

480

540

600



ggaaaggcat
gcactgagcc
gcgttggcta
ccttacatgt
gtcaaattta
ggtggtacaa
aatatagagg

gacgtcaagt

ttggtttgag
tgcttggcgce
aatcgttgga
cactgctgaa
tceccectgcaag
aagatataca
tgattccaat

accggtttgt

tgtaacggtt
agacaaattt
ctttataatc
gacatatggt
ccttaatata
ggagatgatt
cgagtatgcc

aatagatgtt

tttagcacta
gttgtttcat
gacacagcat
gtttttgtcc
ggatcaaaga
ggcttctgtg
aatgaagctc

gagaattccc

gtatatccaa
ctaatcaaga
ctggtgatca
tagttggttt
ctgttgccgg
ctgcaaacga
ttgagaggct

tgaaagaaaa

gaaagaggag
ggaaatgacg
ctcgtttgat
ccctagtcaa
aagtgttaca
gattcaccca
cataaatagg

atga

660

720

780

840

900

960

1020

1074



