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<130> PF 58863

<160> 20

<170> PatentIn version 3.4

<210> 1
<211> 1283
<212> DNA

<213> Glycine max

<220>

<221> 5'UTR
<222> (1)..(67)
<220>

<221> CDS

<222> (68)..(109¢)

<220>
<221> 3'UTR
<222>  (1097)..(1268)

<400> 1
aagagaacaa caacaaagca caacgtatag cttgctgaat cgttgtttga ggaaccaccg 60
aatctca atg gct tct tcg gtg ttc ttc act cac tcc cat tgc tac tct 109

Met Ala Ser Ser Val Phe Phe Thr His Ser His Cys Tyr Ser

1 5 10
tca aag ccc tct tct ctt gtt ttc cgc caa gtt ggt gtg ggt ccc acc 157
Ser Lys Pro Ser Ser Leu Val Phe Arg Gln Val Gly Val Gly Pro Thr
15 20 25 30
tct ctc cga ttc tct tct tct cat gtt gcc tce gtt gect gect atg gect 205
Ser Leu Arg Phe Ser Ser Ser His Val Ala Ser Val Ala Ala Met Ala

35 40 45
atg gat tct tct gct aag gtg att gat gga aaa tcc gtt gcc aag caa 253
Met Asp Ser Ser Ala Lys Val Ile Asp Gly Lys Ser Val Ala Lys Gln
50 55 60

atc aga gat gag ata acg gct gag gtt tcc agg atg aga gaa tcc att 301
Ile Arg Asp Glu Ile Thr Ala Glu Val Ser Arg Met Arg Glu Ser Ile

65 70 75
ggt gtg att cct ggg ttg gct gta att ctt gtt ggg gat agg aaa gac 349
Gly Val Ile Pro Gly Leu Ala Val Ile Leu Val Gly Asp Arg Lys Asp

80 85 90

tca gca act tat gtg cgt aac aag aag aag gct tgt gaa tct gtt gga 397



Ser
95

atc
Ile

gtt
Val

atc
Ile

ttg
Leu

aat
Asn
175

tgt
Cys

atc
Ile

atg
Met

gtc
Val

att
Ile
255

ata
Ile

gat
Asp

gaa
Glu

gtt
Val

gca
Ala

Ala

aat
Asn

ttyg
Leu

ctt
Leu

aac
Asn
160

att
Ile

aca
Thr

aaa
Lys

cca
Pro

cat
His
240

atc
Ile

aag
Lys

cca
Pro

gaa
Glu

ggt
Gly
320

aag
Lys

Thr

tct
Ser

aac
Asn

gtt
Val
145

gct
Ala

ggt
Gly

cca
Pro

gga
Gly

gct
Ala
225

tct
Ser

att
Ile

cct
Pro

aat
Asn

gcc
Ala
305

cca

Pro

agg
Arg

Tyr

ttyg
Leu

tat
Tyr
130

cag
Gln

gtt
Val

cgt
Arg

aag
Lys

aag
Lys
210

gct
Ala

aga
Arg

gct
Ala

ggt
Gly

agt
Ser
290

ata
Ile

atg
Met

gtg
Val

Val

gaa
Glu
115

att
Ile

tta
Leu

aga
Arg

ctt
Leu

gga
Gly
195

agg
Arg

ctc
Leu

acc
Thr

gcc
Ala

gca
Ala
275

cccC

Pro

aga
Arg

acc
Thr

cac
His

Arg
100

gca
Ala

gca
Ala

ccc
Pro

att
Ile

gct
Ala
180

tgc
Cys

gct
Ala

ttg
Leu

agt
Ser

gtt
Val
260

gtc
Val

cga
Arg

att
Ile

ata
Ile

cat
His

Asn

aat
Asn

ggc
Gly

tta
Leu

gag
Glu
165

atg
Met

ata
Ile

gtt
Val

ctg
Leu

aac
Asn
245

999
Gly

att
Ile

ggt
Gly

gcc
Ala

gca
Ala
325

ttt
Phe

Lys

ctg
Leu

tac
Tyr

cct
Pro
150

aag
Lys

cgt
Arg

gag
Glu

gtg
Val

caa
Gln
230

ccc
Pro

caa
Gln

att
Ile

tac
Tyr

tct
Ser
310

atg
Met

gaa
Glu

Lys

cca
Pro

aat
Asn
135

tcg
Ser

gat
Asp

gga
Gly

cta
Leu

att
Ile
215

agg
Arg

gaa
Glu

gca
Ala

gac
Asp

aaa
Lys
295

gct
Ala

ctt
Leu

taa

Lys Ala
105

gag gat
Glu Asp
120

gat gat
Asp Asp

cat atg
His Met

gta gat
Val Asp

aga gaa
Arg Glu
185

ctg cac
Leu His
200

ggt cgg
Gly Arg

gaa gat
Glu Asp

gag atc
Glu Ile

aac atg
Asn Met
265

gtc gga
Val Gly
280

ctg gtg
Leu Val

gtt aca
Val Thr

ctc caa
Leu Gln

Cys

tcc
Ser

cct
Pro

aat
Asn

ggt
Gly
170

cca
Pro

aga
Arg

agc
Ser

gct
Ala

ata
Ile
250

gtg
Val

atc
Ile

gga
Gly

cca
Pro

aat
Asn
330

Glu

aca
Thr

tca
Ser

gag
Glu
155

ttt
Phe

ctg
Leu

tac
Tyr

aat
Asn

act
Thr
235

aga
Arg

agg
Arg

aac
Asn

gat
Asp

gtt
Val
315

aca
Thr

Ser

gaa
Glu

gtt
Val
140

caa
Gln

cat
His

ttt
Phe

aat
Asn

att
Ile
220

gtc
Val

cag
Gln

gga
Gly

cca
Pro

gtt
Val
300

cct
Pro

ctc
Leu

Val

gaa
Glu
125

cat
His

aac
Asn

ccg
Pro

gtt
Val

gtt
Val
205

gtt
Val

agt
Ser

gca
Ala

agc
Ser

gta
Val
285

tgt
Cys

gga
Gly

att
Ile

cactgtgaaa ggatgtatac

Gly
110

gaa
Glu

ggc
Gly

atc
Ile

tta
Leu

cct
Pro
190

tct
Ser

gga
Gly

att
Ile

gat
Asp

tgg
Trp
270

gag
Glu

tat
Tyr

gga
Gly

tct
Ser

445

493

541

589

637

685

733

781

829

877

925

973

1021

1069

111¢



335 340
tattatgagc catcaatttt tgttttgggg agtcttggat tttaaggtag cattttttca 1176

acattcgggg gagggggtgt ttgagtttct tcctcaagcc aaaataagaa gagaaaatgt 1236

tcctttggat gataatataa aacatcttcc acaaaaaaaa aaaaaaa 1283
<210> 2

<211> 342

<212> PRT

<213> Glycine max
<400> 2

Met Ala Ser Ser Val Phe Phe Thr His Ser His Cys Tyr Ser Ser Lys

Pro Ser Ser Leu Val Phe Arg Gln Val Gly Val Gly Pro Thr Ser Leu
20 25 30

Arg Phe Ser Ser Ser His Val Ala Ser Val Ala Ala Met Ala Met Asp
35 40 45

Ser Ser Ala Lys Val Ile Asp Gly Lys Ser Val Ala Lys Gln Ile Arg
50 55 60

Asp Glu Ile Thr Ala Glu Val Ser Arg Met Arg Glu Ser Ile Gly Val
65 70 75 80

Ile Pro Gly Leu Ala Val Ile Leu Val Gly Asp Arg Lys Asp Ser Ala
85 90 95

Thr Tyr Val Arg Asn Lys Lys Lys Ala Cys Glu Ser Val Gly Ile Asn
100 105 110

Ser Leu Glu Ala Asn Leu Pro Glu Asp Ser Thr Glu Glu Glu Val Leu
115 120 125

Asn Tyr Ile Ala Gly Tyr Asn Asp Asp Pro Ser Val His Gly Ile Leu
130 135 140

Val Gln Leu Pro Leu Pro Ser His Met Asn Glu Gln Asn Ile Leu Asn
145 150 155 160

Ala Val Arg Ile Glu Lys Asp Val Asp Gly Phe His Pro Leu Asn Ile
165 170 175

Gly Arg Leu Ala Met Arg Gly Arg Glu Pro Leu Phe Val Pro Cys Thr



Pro

Gly

Ala

225

Ser

Ile

Pro

Asn

Ala

305

Pro

Arg

Lys

Lys

210

Ala

Arg

Ala

Gly

Ser

290

Ile

Met

Val

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

<400>
aagaagaagqg

Gly

195

Arg

Leu

Thr

Ala

Ala

275

Pro

Arg

Thr

His

3
199
DNA

180

Cys

Ala

Leu

Ser

Val

260

Val

Arg

Ile

Ile

His
340

Ile

Val

Leu

Asn

245

Gly

Ile

Gly

Ala

Ala

325

Phe

Glycine max

3

ccacagaaga

gcatccttgt

ttagaattga

<210>
<211>
<212> DNA

4
1999

cttgtgaatc tgttggaatc aattctttgg aagcaaatct ccagaggatt
agaagttttg aactatattg caggctacaa tgatgatcct tcagttcatg
tcagttaccc ttaccttcgc atatgaatga gcaaaacatc ttgaacgctg

gaaggatgt

Glu

Val

Gln

230

Pro

Gln

Ile

Tyr

Ser

310

Met

Glu

Leu

Ile

215

Arg

Glu

Ala

Asp

Lys

295

Ala

Leu

Leu

200

Gly

Glu

Glu

Asn

Val

280

Leu

Val

Leu

185

His

Arg

Asp

Ile

Met

265

Gly

Val

Thr

Gln

Arg

Ser

Ala

Ile

250

Val

Ile

Gly

Pro

Asn
330

Tyr

Asn

Thr

235

Arg

Arg

Asn

Asp

Val

315

Thr

Asn

Ile

220

Val

Gln

Gly

Pro

Val

300

Pro

Leu

Val

205

Val

Ser

Ala

Ser

Val

285

Cys

Gly

Ile

190

Ser

Gly

Ile

Asp

Trp

270

Glu

Tyr

Gly

Ser

Ile

Met

Val

Ile

255

Ile

Asp

Glu

Val

Ala
335

Lys

Pro

His

240

Ile

Lys

Pro

Glu

Gly

320

Lys

60

120

180

199



<213> Arabidopsis thaliana

<400> 4
gtagtgccct

taacgccgca
gttccaagag
tgtttcgttg
caaaaaatat
gatcgtactc
ttataaagaa
gtatattata
tagataaaac
atttaaaatt
tttttgtatt
ctatttctgc
aaattttaaa
aattttaatc
ttgtattaaa
atcttagatt
tatatgttac
caacttgtaa
agttaattaa
atatttttaa
attattaact
ataacaatta
cactaaaagc
ttcaatcgaa
aagaatatag
acaaggtttt
atgattagtt
gttgtcgaat

aactttacaa

tcatggatac
taataatact
acgttataat
ataggaggaa
taattttact
ttccacggcg
aatgtttaac
tttgcttctt
tcgtctaaat
tgaaaagtta
aaataaaatt
ataataaact
tagtaattca
ttacaattta
ttcaaatata
ttaattttcc
tttttcagtt
acaatagact
atatttatat
tacaaatcaa
tggaaaacga
aactatattt
taccactttg
acctcaaaat
gtttaggaaa
gctcaatttg
tttcttttaa
ttgaatttga

gtctgctaca

caaaagagaa
gtataaaaca
cgtatgcaat
ctcaacactc
ctgatgttta
actctaaaaa
gataactacc
ttgtttatat
aggtaggtgt
ataatgatcc
tcaatcatat
gtattttcat
tacacttttt
aatatctact
atttgattat
tttttagttt
ttcctattta
gaacacgtca
ttcttttttt
tatctgaaca
tagtttatat
tagcgaagaa
gcaaatcact
aacactaata
atccagaatt
tattttcata
taaaaaaaaa
attttgagtt

aatattgtca

aatttgattt
gtcatgtaac
catatgcttg
tagggtagtg
ccaaaaaadt
ccaaagatat
gagatctaat
atcaaaccaa
aaaataaaat
acacattttt
acattcgatt
tttatacgct
aatatttaat
ttaacataat
aataaaatac
tgaaaattaa
tttaagaaaa
ttttatatta
tagcttttct
atagatttga
aataaaatta
aagaagagaa
catttatatt
tatacacaaa
tgttgagact
ataaaattct
cacgcgacat
aaatactaca

aatatttact

agtgcataca
gatatgacag
cgtagatttt
attggtagac
taccaatcaa
aggttagact
aaataaacct
gttctggttt
tttaaatttt
tctaatattt
tttctataca
tcatcttatg
ttagtatttt
acaaatacaa
aatttaattc
aaatttaaat
aaatattttt
tgtttagttt
aattattttt
tacataacat
ttttcttaag
taccgagaga
attatatact
gaaacaacag
aaagagatca
ttatttcacc
gaaaattata
catttgttga

aattaatgga

tataacaata
cagtaataca
ccaacagttt
actattagca
atatttaaga
cataactact
tcattttcaa
ataaaaatat
tatcgataat
aatttagtaa
ttttaactat
gatgatattt
Ccttaaatcca
tttaatttca
taaaaagtcc
ttattagata
taacacatgt
tgaaaattaa
aaaatagtaa
aatcctataa
ttctctaacc
acgcaacttg
atcacctcaa
aataacaccg
aattttcgat
atagacttac
ttatctcagt
caacttatta

ccaaaatcct

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

1560

1620

1680

1740



ctaacttgca
aaaaaactag
agaggaagtt
gacaacttgt
tttttttect
<210> 5

<211>
<212>

<213>

<400> 5
gctcgcegtta

gtaaagtacc
atgcattaat
atctacttaa
atgaattaga
acgtttagta
tacatagtta
ttatacatta
cagagttggc
ttgtaggcgc
tatttttgga
actactttta
ataaaataaa
ggtagagggg
ataaaagaag
aggagcctct
accattctta
ccattccaaa
ggtgtgtttt
acctattctt
ctgattgcct

aacaaaatgc

1476
DNA
Arabidopsis thaliana

aatttgtatc
gaataataat
tataaattga
ctttctcaca

aagccccta

gttccactca
atctctagca
ttttttttat
tgtttttact
ggttagtaat
attcacacac
ggagtgtttt
tgaaaatgca
ttctagtctc
attatatcat
ataatcatat
tttaaaaatc
ataaaattca
aaacaaaaaa
gtggtggaac
aattagtaat
tttagtgcta
acaaagttgt
tctcaaacca
ttggagtccc
tgcatcatat

ttaaatttct

tacatcaact
aaaaaaatgg
ccacacattt

ccaaacccct

aggagtatcc
tcttgagtct
actagatcat
aaaacctacg
gtgtaatact
acacaccacc
tttaaaaaaa
aagggcagat
tttcgacttg
ttctctacat
gagtgatcga
atttgcaaaa
caaactatag
aaaacacgac
caaattgaat
attcttatgg
actttgtgag
cacatatttc
agctaaatgg
ttttccatgt
tcttggatca

caagactata

taaaaattag
aatgatgtgg
agtctattat

ctcctctgtt

tttcttectt
tgatcaactt
agtattatat
tgtttctcectt
tcataagtct
ttagatattt
ttcaatcatg
acgaataaat
gatacttctt
gcaatgaatg
agtttgtatt
tgctatttta
tcattaatac
gatgtaagtt
aaagtccgtce
gtccactgtg
ggttggaata
aaaaccaaag
aatccattgt
gtttgctgtc
actttttttt

ggatcacatt

gaatatgcga
aggaagctct
catcacatgt

tcataacatc

gcgcaactct
ctgttttgct
ctcttaatct
tagagaattt
agatttattt
tactgtgaat
agaaaattag
tagaaacttg
cttctacaat
tacatacatt
tatatattca
ttgacaaaaa
aaaaagaaat
ggtggaacca
catatcatta
gcttagagga
acgaaccaag
tttaccggac
aaaccaaaat
tgctagtcaa
tttttttttt

acctgtgtgc

cccaaaaaaa
ttactctttg
attaagactt

tgctctttct

ccaccttcgg
tactctcaaa
acctattgaa
tgtgctatgce
gttggttaac
tagaaaaaga
aggtgtgatg
tttaacgggt
tgggacatta
aattcacatt
atcttcacaa
gatatatgct
cattgaatat
cattatcaaa
tcecgteectt
cttgattaaa
ctgattcaaa
agagaaatat
gttcacacct
gtttcattag
tggggtaatt

ttaacataac

1800

1860

1920

1980

1999

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320



ttttagatag gctagagaat tgatctatta caagataatc aataatttac agaagaaaac

attctttttt ttgttctatt tccttcatgt aggtatgtag ctgtatatta tactatcttg

tattttcgat atcgtgctgg aactgtcaca gatgca

<210> ©

<211> 609
<212> DNA
<213>

<400> ©
gaagccacgt

ttaccaacaa
ggtatattag
gtcaaaaatg
gcttcaccca
agggtgggaa
ctcaatttgt
ttcttttttt
gtacgcgtct
ttggcagtac
gaactaacc
<210> 7

<211>

<212>
<213>

DNA
<400> 7

atggcttctt
cgccgccgcee
tctececctett
aaggtgattg
tccaggatga
agaaaggact
aattcgttgg
gcaggttata
catatgaatg

catccattga

1056

Glycine max

catgaagagt
aacaaaacaa
gccataatat
aaaccatcac
taacataagc
tttggaagaa
acaaaatttg
ctataagttt
aacagtagtc

aaaaattatt

ctttgactca
atcccatcaa
catcccgtgt
atggaaaaac
gagaagccgc
ctgctactta
aagtaaattt
atgatgatcc
aacaaaatgt

atattggtcg

atatcatttc
aaaaaagaac
tataggtaac
acatcagaga
Cctctataact
tacagttata
catccacatg
cttatatatt
ctcccaaact

catctcttct

Medicago truncatula

ttgctattct
tgtgggtccc
tctectceccatt
ggtggcaaag
aggtgtgatt
tgtgcgtaac
gcccgaggat
ttcggttcat
gttgaatgct

gcttgctatg

agtaatgttt
atttgaaacc
atgaaatatc
ttatggcaaa
ggagagaaga
ttgagcattg
attattaaag
gttcttcatg
gctataaata

aagttctaat

tctecttett
acctctctcce
gctgctagtg
caaatcagag
ccagggttag
aagaagaagg
tccacagaag
ggcattcttg
gttagaatcg

cgagggagag

tgagacgcct
atttgtatta
aaatgacacg
taatgttttg
aaaaaaaaag
agcaagttga
acgtagacag
ttttaatatt
gagcctcttc

tttctaagca

ccaccactac
gcttcttcac
ctaccgaggc
atgagatagc
ctgttatcct
cttgtgaaac
aagaagtttt
ttcagctacc
agaaggatgt

aacccctgtt

ctataatgct
aaaaaaaaaa
caagagtttt
tgtgtctctt
tggaggggct
tagaaagctt
cacttcttcc
attactttat
aacgcacctc

ttcagtaaaa

tctcectecte
cattcactct
ttcttctgee
agttgaagtc
tgtcggagat
tgttggaata
gaaccatatt
tttaccatct
agatggtttt

tgttccectgt

1380

1440

1476

60

120

180

240

300

360

420

480

540

600

609

60

120

180

240

300

360

420

480

540

600



acaccaaadgg
gctgttgtga
gaagatgcta
caagcagata
aaacccggtg
cgaggttata
attacacctg
ctcatctctg
<210> 8
<211> 351
<212> PRT
<213> Medi

<400> 8

Met Ala
1

Ser

Thr Leu Leu

Phe
35

Leu Arg

Ile
50

Ser Ala

Gly Lys Thr

Ser Arg Met

Leu Val Gly

Lys Ala Cys

115

Glu Asp Ser

130

gatgcataga
ttggccgtag
ctgtcagtat
tcatcatcgc
cagtcattat
aattggttgg
ttcctggagg

caaagagaat

cago

Leu

Ser

Leu
20

Arg
Phe Thr
Ala Ser
Val

Ala

Glu
85

Arg

Asp
100

Arg
Thr

Glu

Thr Glu

Thr

Arg

Ile

Ala

Lys

70

Ala

Lys

Val

Glu

actactccac
taatattgtt
tgttcattcc
tgctgttggc
tgatgtcgga
agatgtttgt
tgttggtcca

ccatagtttt

truncatula

His Cys

His

Arg

Ser
40

His

Thr
55

Glu
Gln Ile
Ala Gly
Ser

Asp

Ile
120

Gly

Glu
135

Val

agatatggcg
ggaatgccag
agaactacta
caaccaaaca
atcaacccgg
tatgaagaag
atgactattg

gaataa

Ser Ser

10

Tyr

Pro Ile Asn

25

Ser Pro Ser

Ala Ser Ser

Glu
75

Arg Asp

Val Ile

90

Pro

Ala Thr

105

Tyr

Asn Ser Leu

Leu Asn His

tttctatcaa
ctgctctcectt
accctgaaga
tggttaaggg
tagatgatcc
ccgtaaaagt

caatgcttct

Pro Ser Ser

Val Pro

30

Gly

Ser
45

Ser Arg

Ala
60

Lys Val

Ile Ala Val

Gly Leu Ala

Val Asn

110

Arg

Glu Val

125

Asn

Ile
140

Ala Gly

aggaaagagg
gttgcaaagg
gatcattaga
aagctggata
aagtagttct
tgcctctget

acaaaatacg

Thr
15

Thr

Thr Ser

Val Leu

Ile Asp

Glu Vval

80

Val
95

Ile
Lys Lys
Pro

Leu

Tyr Asn

660

720

780

840

900

960

1020

1056



Asp Asp Pro Ser Val His Gly Ile Leu Val Gln Leu Pro Leu Pro Ser
145 150 155 160

His Met Asn Glu Gln Asn Val Leu Asn Ala Val Arg Ile Glu Lys Asp
165 170 175

Val Asp Gly Phe His Pro Leu Asn Ile Gly Arg Leu Ala Met Arg Gly
180 185 190

Arg Glu Pro Leu Phe Val Pro Cys Thr Pro Lys Gly Cys Ile Glu Leu
195 200 205

Leu His Arg Tyr Gly Val Ser Ile Lys Gly Lys Arg Ala Val Val Ile
210 215 220

Gly Arg Ser Asn Ile Val Gly Met Pro Ala Ala Leu Leu Leu Gln Arg
225 230 235 240

Glu Asp Ala Thr Val Ser Ile Val His Ser Arg Thr Thr Asn Pro Glu
245 250 255

Glu Ile Ile Arg Gln Ala Asp Ile Ile Ile Ala Ala Val Gly Gln Pro
260 265 270

Asn Met Val Lys Gly Ser Trp Ile Lys Pro Gly Ala Val Ile Ile Asp
275 280 285

Val Gly Ile Asn Pro Val Asp Asp Pro Ser Ser Ser Arg Gly Tyr Lys
290 295 300

Leu Val Gly Asp Val Cys Tyr Glu Glu Ala Val Lys Val Ala Ser Ala
305 310 315 320

Ile Thr Pro Val Pro Gly Gly Val Gly Pro Met Thr Ile Ala Met Leu
325 330 335

Leu Gln Asn Thr Leu Ile Ser Ala Lys Arg Ile His Ser Phe Glu
340 345 350

<210> 9
<211> 1053
<212> DNA

<213> Trifolium pratense

<400> 9
atggcttctt cttctatttt caatcctcct tcttccacca ctgctctcecct ccteccgecge 60

actcgccacc caatccatgt aggtcccacc tctctceccgat tcttgaccag tcagtccecgcet 120



cctccttecat
gtgattgatg
aggatgaaag
aaagactctg
tctttggaag
ggctacaatg
atgaacgaac
ccattgaata
cccaagggat
gttgtgattg
gatgctactg
gcagatatca
cctgatgcag
ggttataaat
acacctgttc
acttccgcaa
<210>
<211>

<212>
<213>

10
350
PRT

<400> 10

Met Ala Ser

Leu Leu Arg

Phe Leu

35

Arg

Phe Ala

50

Ala

Lys Leu Val

65

cccatcttgt
gaaaactagt
aagctgtagg
caacttatgt
taaatttgcc
atgatccttc
aaaatgtgtt
ttggtcgact
gcattgaact
gtcggagtaa
tcagtgttgt
tcatcgctgce
tcattatcga
tggttggaga
ctggaggagt

agagaattaa

Ser Ser

Arg Thr

20

Thr Ser

Ser Ala

Ala Lys

Ile

Arg

Gln

Thr

Gln
70

ctcctteget
ggcaaaacaa
tgtcattcca
gcgtaacaag
tgcagatacc
tgttcatggc
gaatgctgtt
tgccatgcga
actccacaga
tatcgtcgga
ccattccagg
tgttggacaa
tgttggaatc
tgtttgttat
tggtccaatg

cagttttcag

Trifolium pratense

Phe Asn

Pro

His

Ala
40

Ser

Glu
55

Ala

Ile Arg

gctagtgcta
atcagagatg
gggttagctg
aagaaggctt
actgaagaac
attcttgttc
agaattgaga
ggaagagaac
tatggcattt
atgccagctg
actagtaacc
ccaaacatgg
aacccagtag
gaagaagcca
accattgcaa

tag

Pro Ser

10

Pro

Ile
25

His Val

Pro Pro Ser

Ser Val Ala

Glu Ile

75

Asp

ctgaggcttc
agatcgcagc
ttatacttgt
gtgaatccgt
aagttttgaa
agctaccttt
aggatgtaga
ctctgtttgt
ctatcaaagg
ctctcctgcet
ctgaagagat
ttaggggaag
atgatccaag
taaaagttgc

tgcttctgca

Ser Thr Thr

Thr
30

Gly Pro

His Leu

45

Ser

Lys Val Ile

60

Ala Ala Glu

tgtggctaag
tgaagtctct
tggagataga
tggaatcaat
ttatatttca
accgtcccat
tggttttcat
tcecttgtaca
aaagagggct
gcaaagggaa
cacaagacag
ctggataaaa
tagctcccga
ctctgctatt

aaatacactc

Ala
15

Leu

Ser Leu

Val Ser

Asp Gly

Val Ser

80

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1053



Arg

Val

Ala

Asp

Asp

145

Met

Asp

Glu

His

Arg

225

Asp

Ile

Met

Gly

Val

305

Thr

Met

Gly

Cys

Thr

130

Pro

Asn

Gly

Pro

Arg

210

Ser

Ala

Thr

Val

Ile

290

Gly

Pro

Lys

Asp

Glu

115

Thr

Ser

Glu

Phe

Leu

195

Tyr

Asn

Thr

Arg

Arg

275

Asn

Asp

Val

Glu

Arg

100

Ser

Glu

Val

Gln

His

180

Phe

Gly

Ile

Val

Gln

260

Gly

Pro

Val

Pro

Ala

85

Lys

Val

Glu

His

Asn

165

Pro

Val

Ile

Val

Ser

245

Ala

Ser

Val

Cys

Gly

Val

Asp

Gly

Gln

Gly

150

Val

Leu

Pro

Ser

Gly

230

Val

Asp

Trp

Asp

Tyr

310

Gly

Gly

Ser

Ile

Val

135

Ile

Leu

Asn

Cys

Ile

215

Met

Val

Ile

Ile

Asp

295

Glu

Val

Val

Ala

Asn

120

Leu

Leu

Asn

Ile

Thr

200

Lys

Pro

His

Ile

Lys

280

Pro

Glu

Gly

Ile

Thr

105

Ser

Asn

Val

Ala

Gly

185

Pro

Gly

Ala

Ser

Ile

265

Pro

Ser

Ala

Pro

Pro

90

Tyr

Leu

Tyr

Gln

Val

170

Arg

Lys

Lys

Ala

Arg

250

Ala

Asp

Ser

Ile

Met

Gly

Val

Glu

Ile

Leu

155

Arg

Leu

Gly

Arg

Leu

235

Thr

Ala

Ala

Ser

Lys

315

Thr

Leu

Arg

Val

Ser

140

Pro

Ile

Ala

Cys

Ala

220

Leu

Ser

Val

Val

Arg

300

Val

Ile

Ala

Asn

Asn

125

Gly

Leu

Glu

Met

Ile

205

Val

Leu

Asn

Gly

Ile

285

Gly

Ala

Ala

Val

Lys

110

Leu

Tyr

Pro

Lys

Arg

190

Glu

Val

Gln

Pro

Gln

270

Ile

Tyr

Ser

Met

Ile

95

Lys

Pro

Asn

Ser

Asp

175

Gly

Leu

Ile

Arg

Glu

255

Pro

Asp

Lys

Ala

Leu

Leu

Lys

Ala

Asp

His

160

Val

Arg

Leu

Gly

Glu

240

Glu

Asn

Val

Leu

Ile

320

Leu



Gln Asn Thr Leu Thr Ser Ala Lys Arg Ile Asn Ser Phe Gln
345

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

11
1083
DNA

<400> 11

atggcgtcga
aaccgaagca
actgcttctg
gctgatacaa
attagagatg
ggtttagcag
aagaaagctt
tcagaagaag
atccttgttce
agtatagaga
ggaagagaac
tacaacattg
atgccagctg
accaagaacc
ccaaacatgg
aatcctgttg
gaggaggcta
accatagcca
tga

<210>
<211>

<212>
<213>

12
360
PRT

<400> 12

325

340

tgatgtttac
gcggtacttt
gccgtggcetg
aatcagaggg
aaatcacaat
taatccttgt
gtgactccgt
aggtgttgaa
agttgcctct
aagatgttga
ccttattcgt
aaatcaaagg
ctcttttact
ctgaagaaat
tcagaggaag
aggatccaag
gcaaagttgc

tgcttctatc

Arabidopsis thaliana

cgattgctcc
cctccteegt
ctgcattcgce
tggcgcaatt
tgaagtttca
tggtgacaga
tggaatcaaa
atctgtatca
gccatcgcat
cggatttcat
tccttgtact
aaagagagcg
gcagagggag
cacaagagaa
ctggataaaa
tgctgcgegt
atcagccatc

caacacttta

Arabidopsis thaliana

330

tccaccacga
caatgcgtcg
tcectettett
gtaatagatg
agaatgaagg
aaagattctg
tcgttcgaag
ggattcaatg
atggatgaac
ccgctaaata
ccaaaaggat
gttgttatcg
gatgcaaccg
gctgatatta
ccgggcgeag
ggatatcgat
acacctgttc

acatcagcta

350

cgtcgcgtcet
gccaactccg
ctcccatttce
gaaaggctgt
aatcaattgg
caacttatgt
ttcgtctagce
atgatccttc
agaacatact
ttggacggct
gcattgagtt
gaaggagtaa
ttagcattat
taatctcagc
tcctcatcga
tggttggaga
ctggcggtgt

agaggattca

335

catccatttg
tttacagacc
ttccatttce
ggcaaaaaag
tgtgattcct
gaggaacaag
tgaagattca
tgtccatgga
gaatgcggtt
tgccatgcgt
gttgcataga
cattgtcggt
ccattcaaga
tgttggacag
tgttgggatt
catttgctac
aggaccaatg

caacttccag

Met Ala Ser Met Met Phe Thr Asp Cys Ser Ser Thr Thr Thr Ser Arg

1

5

10

15

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1083



Leu

Val

Ile

Ser

65

Ile

Gly

Ser

Ile

Val

145

Ile

Leu

Asn

Cys

Ile

225

Met

Ile

Gly

Arg

50

Glu

Arg

Val

Ala

Lys

130

Leu

Leu

Asn

Ile

Thr

210

Lys

Pro

His

Gln

35

Ser

Gly

Asp

Ile

Thr

115

Ser

Lys

Val

Ala

Gly

195

Pro

Gly

Ala

Leu

20

Leu

Ser

Gly

Glu

Pro

100

Tyr

Phe

Ser

Gln

Val

180

Arg

Lys

Lys

Ala

Asn

Arg

Ser

Ala

Ile

85

Gly

Val

Glu

Val

Leu

165

Ser

Leu

Gly

Arg

Leu
245

Arg

Leu

Ser

Ile

70

Thr

Leu

Arg

Val

Ser

150

Pro

Ile

Ala

Cys

Ala

230

Leu

Ser

Gln

Pro

55

Val

Ile

Ala

Asn

Arg

135

Gly

Leu

Glu

Met

Ile

215

Val

Leu

Ser

Thr

40

Ile

Ile

Glu

Val

Lys

120

Leu

Phe

Pro

Lys

Arg

200

Glu

Val

Gln

Gly

25

Thr

Ser

Asp

Val

Ile

105

Lys

Ala

Asn

Ser

Asp

185

Gly

Leu

Ile

Arg

Thr

Ala

Ser

Gly

Ser

90

Leu

Lys

Glu

Asp

His

170

Val

Arg

Leu

Gly

Glu
250

Phe

Ser

Ile

Lys

75

Arg

Val

Ala

Asp

Asp

155

Met

Asp

Glu

His

Arg

235

Asp

Leu

Gly

Ser

60

Ala

Met

Gly

Cys

Ser

140

Pro

Asp

Gly

Pro

Arg

220

Ser

Ala

Leu

Arg

45

Ala

Val

Lys

Asp

Asp

125

Ser

Ser

Glu

Phe

Leu

205

Tyr

Asn

Thr

Arg

30

Gly

Asp

Ala

Glu

Arg

110

Ser

Glu

Val

Gln

His

190

Phe

Asn

Ile

Val

Gln

Cys

Thr

Lys

Ser

95

Lys

Val

Glu

His

Asn

175

Pro

Val

Ile

Val

Ser
255

Cys

Cys

Lys

Lys

80

Ile

Asp

Gly

Glu

Gly

160

Ile

Leu

Pro

Glu

Gly

240

Ile



Ile His Ser

Ile Ile Ile

275

Ile Lys Pro

290

Asp Pro Ser

305

Glu Glu Ala

Val Gly Pro

Ala Lys Arg

355

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

13
1116
DNA
Oryz

<400> 13
atggcgtcct

cgccgcgecce
cggaggcccce
gcttcggect
aagattattg
gccaagatga
aggaaggatt
aagtcatatg
gcaacattta
catatgaatg
catccactga
acccctaaag

gctgttgtaa

Arg Thr

260

Ser Ala

Ala

Gly

Ala Ala

Lys

Val

Val

Arg

Asn Pro

Gln
280

Gly

Leu Ile

295

Gly Tyr

310

Ser Lys

325

Met
340

Thr

Ile His

a sativa

ccatactctc
tcctegegee
tcgeccatcge
cagccgcecgce
atgggaagtt
aggatgcaat
ctcaaacgta
aggttaattt
acagtgatcc
atgagaacat
acattggacg
gatgcatgga

ttgggcggag

Val

Ile

Asn

Ala Ser

Ala Met

Phe Gln

360

cgactgctcc
gccgtgecgce
cgcceccecag
cgccgcecgcece
ggtggcaaag
tggggttgtg
tgtgcgcaac
gccggaagac
gtcggtgcat
tttgaatgct
acttgcaatg
attactacac

caatattgtg

Glu
265

Glu Ile

Pro Asn Met

Asp Val Gly

Val
315

Arg Leu

Ala Ile

330

Thr

Leu Leu Ser

345

tcctecgeca
ttccgeececgg
ctcececgcette
gcctcecctcta
cagataagag
cctgggctgg
aagaagaagg
agctctgagg
ggcatcttgg
gttagtattg
caaggtcggg
agatatggag

gggatgcctg

Thr Glu

270

Arg

Val Arg

285

Gly

Ile
300

Asn Pro

Gly Asp Ile

Pro Val Pro

Thr Leu

350

Asn

cctcecgect
ccaccgtcgce
tcecegegege
ccgactcaga
aggaaatcgc
cagtcatcct
catgcgaagc
atgaggttct
ttcagttgcc
agaaggatgt
atccgttcett
ttgaaatcaa

ctgcattatt

Ala Asp

Ser Trp

Val Glu

Cys Tyr

320

Gly
335

Gly

Thr Ser

cctcceecte
cgcgccgcecg
gcgcggcatg
tgcttgtgcce
tgttgagatc
agttgggtca
ggttggtatc
caagcacatc
cctacctcat
tgatggattt
tgttccatgce
agggaagaga

actgcaaaaa

60

120

180

240

300

360

420

480

540

600

660

720

780



gccaacgcaa
caagcagata
aagcctggtg
cgaggttatc
atcacgccag
cttgagtcag
<210>
<211>

<212>
<213>

14
371
PRT
Oryz

<400> 14

Met Ala Ser

Leu Leu Pro

Ala Thr

35

Pro

Gln
50

Pro Leu

Ala
65

Ala Ala

Lys Ile Ile

Ala Val Glu

Ala Val

115

Leu

Asn
130

Arg Lys

Val
145

Asn Leu

Ala Thr Phe

ctgttagcat
ttgttatcgce
ctgctattat
ggctggttgg
ttcctggtgg

ctaaaaggat

a sativa

Ile

Ser

Leu
20

Arg

Val Ala

Pro Leu

Ala Ala

Asp Gly

85

Ile
100

Ala
Ile Leu
Lys

Lys

Pro Glu

Leu

Arg

Ala

Leu

Ala

70

Lys

Lys

Val

Ala

Asp

tgtacattca
agctgttgga
tgatgttggc
agatgtgtgc
tgtcgggceca

acacaaattc

Ser Asp

Ala

Leu

Pro
40

Pro

Pro
55

Arg
Ala Ser
Leu Val
Met

Lys

Ser
120

Gly

Cys Glu

135

Ser Ser

150

Asn Ser

Asp

Pro Ser

aataccaaga
gttgctaatc
atcaatccag
tacgaggagg
atgacaattg

aaataa

Ser Ser

10

Cys

Leu Ala Pro

25

Arg Arg Pro

Ala Arg Gly

Ser Thr Asp

75

Ala Lys Gln

90

Asp Ala Ile

105

Arg Lys Asp

Ala Val Gly

Glu Glu

155

Asp

Val His Gly

agcctgagga
tggtcagagg
ttgatgatcc
cctccaagat

cgatgctttt

Ser Ala Thr

Pro Cys Arg

Ala
45

Leu Ile

Met Ala Ser

60

Ser Asp Ala

Ile Arg Glu

Val Val

110

Gly

Gln Thr

125

Ser

Ile
140

Lys Ser

Val Leu Lys

Ile Leu Val

aataacaaga
gagttggata
agaaagccct
tgcaggacta

gtcgaacaca

Ser
15

Arg
Phe Arg
Ala

Ala

Ala Ser

Ala
80

Cys

Glu
95

Ile

Pro Gly

Tyr Val
Glu

Tyr

Ile
160

His

Gln Leu

840

900

960

1020

1080

111e



Pro

Ile

Ala

Cys

225

Ala

Leu

Lys

Val

Ala

305

Arg

Ile

Ile

Lys

Leu

Glu

Met

210

Met

Val

Leu

Lys

Gly

290

Ile

Gly

Ala

Ala

Phe
370

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

<400>

Pro

Lys

195

Gln

Glu

Val

Gln

Pro

275

Val

Ile

Tyr

Gly

Met

355

Lys

15
1107
DNA

His

180

Asp

Gly

Leu

Ile

Lys

260

Glu

Ala

Asp

Arg

Leu

340

Leu

165

His

Val

Arg

Leu

Gly

245

Ala

Glu

Asn

Val

Leu

325

Ile

Leu

Met

Asp

Asp

His

230

Arg

Asn

Ile

Leu

Gly

310

Val

Thr

Ser

Asn

Gly

Pro

215

Arg

Ser

Ala

Thr

Val

295

Ile

Gly

Pro

Asn

Asp

Phe

200

Phe

Tyr

Asn

Thr

Arg

280

Arg

Asn

Asp

Val

Thr
360

Lycopersicon esculentum

15

Glu

185

His

Phe

Gly

Ile

Val

265

Gln

Gly

Pro

Val

Pro

345

Leu

170

Asn

Pro

Val

Val

Val

250

Ser

Ala

Ser

Val

Cys

330

Gly

Glu

Ile

Leu

Pro

Glu

235

Gly

Ile

Asp

Trp

Asp

315

Tyr

Gly

Ser

Leu

Asn

Cys

220

Ile

Met

Val

Ile

Ile

300

Asp

Glu

Val

Ala

Asn

Ile

205

Thr

Lys

Pro

His

Val

285

Lys

Pro

Glu

Gly

Lys
365

Ala

190

Gly

Pro

Gly

Ala

Ser

270

Ile

Pro

Glu

Ala

Pro

350

Arg

175

Val

Arg

Lys

Lys

Ala

255

Asn

Ala

Gly

Ser

Ser

335

Met

Ile

Ser

Leu

Gly

Arg

240

Leu

Thr

Ala

Ala

Pro

320

Lys

Thr

His



atggcgtcat
accgccgcag
tcctetgtgg
ttttcctect
gatgggaaaa
aaagattcga
tctgcaactt
gaagtgtgtt
aatgatgatc
gaggagaaaa
aatattggcc
ggatgcattg
attggcagga
accgtcagca
atcataatcg
gcagtaatta
cgactagttg
gttcctggag
gcaaaacgaa
<210>
<211>

<212>
<213>

16
368
PRT
Lyco

<400> 16

Met Ala Ser
1

Ser Pro Pro

Gly Pro His
35

Pro Ser Phe
50

ctccgataac
ccgcagctcg
ctccccttta
cctccatcat
aagttgcaaa
ttggtgttgt
atgttcgcaa
tgcctgagaa
ctatggttca
tcctacatge
agcttgcgat
agcttcttca
gcaatatagt
tagttcattc
ctgctgtagg
ttgatgtcgg
gagatgtttg
gagttgggcc

ttaataactt

persicon

Ser Pro
5

Ser Thr
20

Gln Ile

Pro Arg

aatgatgaag
gtttttacca
caacccatct
caccgctgcg
agatgttaga
tcctggecett
caagaaaaaa
ctcaacagag
tggaattctt
tgtttgcatt
gcgaggtaga
tcggtacaat
tggaatgcct
cagaaccact
gaaaccaaat
gattaatcct
ttatgaggag
catgactata

caagtga

esculentum

40

55

atgaagttaa
cttcttgggce
ttcceccagaa
atggctaatg
gatgaaataa
gcagttatac
gcttgtgaaa
gaagaagttc
gttcagctac
gagaaggatg
gagcccttat
gtggaaatta
gctgccctgce
aacccagagg
atggttagag
gtggaggatg
gccatcaagg

gcaatgcttc

Ile Thr Met Met Lys Met

10

Ala Ala Ala Ala Ala Arg
25

Arg Phe Arg Ser Ser Val

Thr Ile Ile Thr Arg Pro

acaactgctc
cccaccaaat
ccatcatcac
aggcattggt
atgctgaaat
ttgttgggga
ctgctgggat
tcaagtatat
cattgccttc
tggatggatt
ttatcccctg
aggggaaaaa
tgctgcagag
agatcacaag
gtagctggat
ctacaaatcc
ttgcttcagc

tctccaatac

Lys

Phe
30

Ala
45

Thr
60

accgccgtca
tcgctteegt
tcgtccaacg
aaaagtgatt
aactaggatg
taggaaggat
caaatcctat
ttcagacttc
gcatatggat
ccacccacta
tacaccaaaa
agcggttgtce
ggaagatgcc
agaagcagat
caagcctggg
tcgaggctat
tattactcct

tttgttatca

Leu Asn Asn Cys

15

Leu Pro Leu Leu

Pro Leu Tyr Asn

Phe Ser Ser Ser

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1107



Ser

65

Asp

Ile

Ile

Lys

Pro

145

Asn

Ser

Asp

Gly

Leu

225

Ile

Arg

Glu

Pro

Ile

Gly

Thr

Leu

Lys

130

Glu

Asp

His

Val

Arg

210

Leu

Gly

Glu

Glu

Asn
290

Ile

Lys

Arg

Val

115

Ala

Asn

Asp

Met

Asp

195

Glu

His

Arg

Asp

Ile

275

Met

Thr

Lys

Met

100

Gly

Cys

Ser

Pro

Asp

180

Gly

Pro

Arg

Ser

Ala

260

Thr

Val

Ala

Val

85

Lys

Asp

Glu

Thr

Met

165

Glu

Phe

Leu

Tyr

Asn

245

Thr

Arg

Arg

Ala

70

Ala

Asp

Arg

Thr

Glu

150

Val

Glu

His

Phe

Asn

230

Ile

Val

Glu

Gly

Met

Lys

Ser

Lys

Ala

135

Glu

His

Lys

Pro

Ile

215

Val

Val

Ser

Ala

Ser
295

Ala

Asp

Ile

Asp

120

Gly

Glu

Gly

Ile

Leu

200

Pro

Glu

Gly

Ile

Asp

280

Trp

Asn

Val

Gly

105

Ser

Ile

Val

Ile

Leu

185

Asn

Cys

Ile

Met

Val

265

Ile

Ile

Glu

Arg

Val

Ala

Lys

Leu

Leu

170

His

Ile

Thr

Lys

Pro

250

His

Ile

Lys

Ala

75

Asp

Val

Thr

Ser

Lys

155

Val

Ala

Gly

Pro

Gly

235

Ala

Ser

Ile

Pro

Leu

Glu

Pro

Tyr

Tyr

140

Tyr

Gln

Val

Gln

Lys

220

Lys

Ala

Arg

Ala

Gly
300

Val

Ile

Gly

Val

125

Glu

Ile

Leu

Cys

Leu

205

Gly

Lys

Leu

Thr

Ala

285

Ala

Lys

Asn

Leu

110

Arg

Val

Ser

Pro

Ile

190

Ala

Cys

Ala

Leu

Thr

270

Val

Val

Val

Ala

95

Ala

Asn

Cys

Asp

Leu

175

Glu

Met

Ile

Val

Leu

255

Asn

Gly

Ile

Ile

80

Glu

Val

Lys

Leu

Phe

160

Pro

Lys

Arg

Glu

Val

240

Gln

Pro

Lys

Ile



Asp Val

305

Arg Leu Val

Ala Ile Thr

Ser
355

Leu Leu

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

17
1089
DNA

<400> 17

atggtgtcca
acccgtttca
tcaaataccc
attactgctt
aagcaaataa
gttcctggat
aacaagaaaa
gatgcttctg
catggcatcc
gctgttacga
atgcgaggta
catagatatg
gttggaatgc
tctagaacca
gggcagccaa
ggaataaatc
tgttatgacg
cctatgacaa

ttcaattga

310

Gly Ile Asn Pro Val Glu Asp Ala Thr

315

Gly Asp Val Cys Tyr Glu Glu Ala

325

330

Pro Val Pro Gly Gly Val Gly Pro

340

345

Asn Thr Leu Leu Ser Ala Lys Arg

tgatattcaa
gtaatggtct
ctacccttcc
caatggctgc
gagaagaaat
tagccgttat
aagcttgtga
agcaagaagt
ttgttcaatt
ttgagaaaga
gcgaaccctt
gtgttgatat
ctgcagctct
agaatcctga
atatggtgag
cagttgagga
aggcctgcaa

ttgcaatgct

360

Gossypium hirsutum

tgatccttct
cgtttcceccectt
tcgagccectce
tgagccatcc
aagtgctgaa
tctagttggg
atctgtaggg
tctcaagtat
gcctctacct
tgtggatgge
gttcgttcca
taaaggaaag
gttactgcaa
ggaaattaca
aggtagctgg
tgcaactagt
gattgctgca

tctctctaac

tcecgetgecg
cgccggtttg
tctctceccacg
gctaaggtga
gtaacaaaac
gataggaagg
attaactcct
atctcggact
tctcatatga
ttccacccat
tgtactccta
agggctgttg
agggaagatg
agacaggcag
ataaagccag
cctcgaggat
gccgttactc

acagtcagtt

Asn Pro Arg

Ile Lys Val

Met Thr Ile

350

Ile Asn Asn

365

ccttccatcg
tgggtccact
ctccacgttc
tcgatgggaa
tgaaggaagc
actctgctac
ttgaagtaaa
tcaatggtga
atgagcagaa
tgaacattgg
aaggatgcat
tcattggtcg
ctactgtaac
atatcataat
gtgctgttat
atcggttagt
cagttccagg

cagcaaagag

Gly Tyr
320

Ala
335

Ser

Ala Met

Phe Lys

cctctecttt
tcatgttttc
ttctecgttte
atcagtggca
aattggagtt
ttatgtgcgg
tttacctgat
tcectteggatt
cattttaaat
tcatcttgcce
agagctattg
gagtaatatt
tattgtccat
atctgctgtg
tattgatgtt
tggagatgtt
gggtgtcggt

agcatataac

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1089



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

<400>

18
362
PRT

Gossypium hirsutum

18

Met Val Ser

1

Arg

Phe

Ala

Met

65

Lys

Ala

Lys

Val

Gln

145

His

Asn

Pro

Val

Leu

Val

Leu

50

Ala

Gln

Ile

Asp

Gly

130

Glu

Gly

Ile

Leu

Pro
210

Ser

Gly

Ser

Ala

Ile

Gly

Ser

115

Ile

Val

Ile

Leu

Asn

195

Cys

Met

Phe

20

Pro

Leu

Glu

Arg

Val

100

Ala

Asn

Leu

Leu

Asn

180

Ile

Thr

Ile

Thr

Leu

His

Pro

Glu

85

Val

Thr

Ser

Lys

Val

165

Ala

Gly

Pro

Phe

Arg

His

Ala

Ser

70

Glu

Pro

Tyr

Phe

Tyr

150

Gln

Val

His

Lys

Asn

Phe

Val

Pro

55

Ala

Ile

Gly

Val

Glu

135

Ile

Leu

Thr

Leu

Gly
215

Asp

Ser

Phe

40

Arg

Lys

Ser

Leu

Arg

120

Val

Ser

Pro

Ile

Ala

200

Cys

Pro

Asn

25

Ser

Ser

Val

Ala

Ala

105

Asn

Asn

Asp

Leu

Glu

185

Met

Ile

Ser

10

Gly

Asn

Ser

Ile

Glu

90

Val

Lys

Leu

Phe

Pro

170

Lys

Arg

Glu

Ser

Leu

Thr

Arg

Asp

75

Val

Ile

Lys

Pro

Asn

155

Ser

Asp

Gly

Leu

Ala

Val

Pro

Phe

60

Gly

Thr

Leu

Lys

Asp

140

Gly

His

Val

Ser

Leu
220

Ala

Ser

Thr

45

Ile

Lys

Lys

Val

Ala

125

Asp

Asp

Met

Asp

Glu

205

His

Ala

Leu

30

Leu

Thr

Ser

Leu

Gly

110

Cys

Ala

Pro

Asn

Gly

190

Pro

Arg

Phe

15

Arg

Pro

Ala

Val

Lys

95

Asp

Glu

Ser

Ser

Glu

175

Phe

Leu

Tyr

His

Arg

Arg

Ser

Ala

80

Glu

Arg

Ser

Glu

Val

160

Gln

His

Phe

Gly



Val
225

Asp Ile

Val Gly Met

Thr Ile Val

Ala Ile

275

Asp

Ser Trp Ile

290

Val
305

Glu Asp

Cys Tyr Asp

Gly Gly Val

Ala
355

Ser Ser

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

19
894
DNA
Pinu

<400> 19
atggcgaaga

gatgtcactg
ggcgagagga
ggcataaagt
acagttcttg
ccacgacaca
gggtttcatc
ccatgtacgc

aaaagagcag

Lys Gly

Lys

Arg Ala

230

Ala
245

Pro

His Ser

260

Ile Ile

Pro

Lys

Ala Thr

Ala

Arg

Ser

Gly

Ser

Leu Leu

Thr Lys

Ala Val

280

Ala
295

Val

Pro Arg

310

Glu Ala

325

Gly
340

Pro

Lys Arg

s taeda

tcatcgatgg
atctctccaa
aagattccca
cctttaatgt
acctgaacgc
tcaatgaaga

ctctcaacat

caaaggggtyg

ttgtggttgg

Cys

Met

Ala

Lys Ile

Thr

Ile

Asn
360

Tyr

gaaagcaatt
gaaatatggc
gacttatgta
agacttaccg
tgatcctgaa
gaagatactg
tggcaaactt
catagaactc

aaggagtaac

Val

Leu

Asn

265

Gly

Ile

Gly

Ala

Ala

345

Phe

Val Ile

235

Gln
250

Arg

Pro Glu

Gln Pro

Ile Asp

Tyr Arg

315

Ala
330

Ala

Met Leu

Asn

gcccagtcta
aaggtgcctg
cgcatgaaga
ggagacgtta
gtacatggca
agtgcaataa
gcaatgaagg
ttacaaagga

atagtaggat

Gly Arg Ser

Glu Asp Ala

Glu Ile Thr

270

Met
285

Asn Val

Val
300

Gly Ile

Leu Val Gly

Val Thr Pro

Asn
350

Leu Ser

ttcacaacga
gtttggctgt
ggaaagcatg
cggaagagaa
tcttggtcca
gcatagaaaa
gaagggaacc

gtggggtctc

tgccagttgce

Ile
240

Asn

Thr
255

Val
Arg Gln
Arg Gly
Pro

Asn

Val
320

Asp

Val
335

Pro

Thr Val

gatcgcccaa
tgtcattgtg
tgcagaggtt
tcttctggac
gcttccacta
ggatgtagat
tctatttgtt
catatcaaat

attgctgcta

60

120

180

240

300

360

420

480

540



atcaaattag
ataagtgagg
tggatcaagc
agaaagtcag
ggatggatca
aatacaacag
<210>
<211>

<212>
<213>

20

296
PRT
Pinu
<400> 20

Met Ala
1

Lys

Glu Ile Ala

Leu
35

Pro Gly

Val
50

Tyr Arg

Phe
65

Asn Val

Thr Val Leu

Gln Leu Pro

Ile Ile

115

Ser

Leu Ala

130

Lys

Lys
145

Gly Cys

atgcaactgt
cggatatcat
caggtgctgce
gctacagatt
ctccagtacc

atggtgcgaa

s taeda

Ile

Ile

Gln
20

Asp
Ala Val
Met Lys
Leu

Asp

Leu
85

Asp

Leu Pro

100

Glu Lys

Met

Lys

Ile Glu

Asp

Val

Val

Arg

Pro

70

Asn

Arg

Asp

Gly

Leu

gacaatggtg
catagctgct
tgttattgat
agtgggagat
aggtggagtt

gcgagcctgt

Gly Lys

Thr Asp

Ile Val

40

Lys Ala

55

Gly Asp

Ala Asp

His Ile

Val Asp

120

Arg Glu

135

Leu Gln

150

cattctaaaa
gcaggacaag
gtcgggacaa
gttgcttttg
ggaccaatga

gaagaagctt

Ala Ile

10

Ala

Leu Ser

25

Lys

Gly Glu Arg

Cys Ala Glu

Val Thr Glu

75

Glu
90

Pro Val

Asn Glu Glu

105

Gly Phe His

Pro Leu Phe

Arg Ser Gly

155

ctccagatcc
caaacatgat
atgcagtcga
gggaatgcaa
ctattgcaat

ccaaagttga

Gln Ser Ile

Lys Tyr Gly

Lys Asp Ser

45

Val
60

Gly Ile

Glu Asn Leu

His Gly Ile

Ile Leu

110

Lys

Leu Asn

125

Pro

Val
140

Pro Cys

Val Ser Ile

aaaaadgtata
caaagcagat
tgatccgagce
ggatgttgct
gcttctcaga

ataa

His Asn

15

Lys Val

Gln Thr

Lys Ser

Leu Asp

80

Leu Val

95

Ser Ala

Ile Gly
Thr

Pro

Asn
160

Ser

600

660

720

780

840

894



Lys

Ala

Lys

Ala

Gly

225

Arg

Asp

Thr

Cys

Arg

Leu

Thr

Ala

210

Ala

Lys

Val

Ile

Glu
290

Ala

Leu

Pro

195

Ala

Ala

Ser

Ala

Ala

275

Glu

Val

Leu

180

Asp

Gly

Val

Gly

Gly

260

Met

Ala

Val

165

Ile

Pro

Gln

Ile

Tyr

245

Trp

Leu

Ser

Val

Lys

Lys

Ala

Asp

230

Arg

Ile

Leu

Lys

Gly

Leu

Ser

Asn

215

Val

Leu

Thr

Arg

Val
295

Arg

Asp

Ile

200

Met

Gly

Val

Pro

Asn

280

Glu

Ser

Ala

185

Ile

Ile

Thr

Gly

Val

265

Thr

Asn

170

Thr

Ser

Lys

Asn

Asp

250

Pro

Thr

Ile

Val

Glu

Ala

Ala

235

Val

Gly

Asp

Val

Thr

Ala

Asp

220

Val

Ala

Gly

Gly

Gly

Met

Asp

205

Trp

Asp

Phe

Val

Ala
285

Leu

Val

190

Ile

Ile

Asp

Gly

Gly

270

Lys

Pro

175

His

Ile

Lys

Pro

Glu

255

Pro

Arg

Val

Ser

Ile

Pro

Ser

240

Cys

Met

Ala



