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<400> 1
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PatentIn version 3.5

Triticum aestivum

cgaggagatc
gggcggcegceg
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gggcggggcc
cccggtggag
catgtggagg
aaatgcagat
tcaaaacaag
tgatgccctt
tatggaagga
gaggaagcaa
gaatgagcta
acttgctgat
agatgttgaa
aggcatgagc
cggctcccca
ctccacaagc
agaggatgac
gctgcatcgt

gtccggatcg

cccgacccct
gagggcgcga
gtgctcgaca
gcgcaggtga
tacaacgcca
gcctctggtg
gttcagcata
ctagctggtg
gtaaagcaag
gaagatgaga
tccaatcggg
gaagcacagg
gttaatcaga
accttaagag
gctctgttcc
tcagaggcca
gaggccggag
aatttcctca
gtagcgagcc

acctcatag

Pge

tctggggcca
tgaaccggtg
gccececgecge
agcagaccgc
tgctcaagca
ccatgcctcc
taggcactat
gcgcaagtgg
ccgctagcetc
tcactgggaa
aatcggccag
tatcacagtt
aatacaatgg
caaaggtgaa
ctgctggctc
cctctgacgc
gtaacaacgg
acgaggccat

tggagcacct

gccgtcgecg
cccgtccgag
agaccctacc
cgctgccgct
gaagctcgag
agaacgtttt
taatcccata
ggtattgggt
ttcttcgegyg
tggggcccct
gcgttcaaga
aagagttgag
tgctgctgtc
gatggcagag
cgacatgtca
ggccgtccca
gtacatgcct
ggataccggc

ccagaagagg
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<211>
<212>
<213>

<400>

3

92

PRT
Triticum

2

Met Glu Arg
1

Gln Pro

Ala Met

Glu Ala
50

Ala Ser
65

Ala Ser

GIn Lys

Gly Ala

Ala Asp

val Pro

145

Pro Gln

Ser Ser

Glu Ile

Lys Gln

210

Ala His
225

Asn Ser

Ser

Asn

35

val

Gly

Gly

Leu

Met

115

val

val

Leu

Ser

Thr

195

Ser

Leu

Ser

val

Pro

20

Arg

Leu

Gly

Ala

Glu

100

Pro

Gln

Gln

val

Asn

Asn

Leu

aestivum

Phe
5
Arg
Cys
Asp
Gly
val
85
Lys
Pro
His
Asn
Gln
165
Glu
Asn
Arg

Glu

Leu
245

Ser

Pro

Pro

Ser

Ala

70

val

Asp

Glu

Ile

Lys

Asn

Gln

Gly

Glu

Leu

230

Arg

val

Ala

Ser

Pro

55

Ala

Asp

Leu

Arg

Ser

Ala

Ser

215

Glu

Arg

Glu

Ala

Glu

40

Ala

Gln

Pro

Ala

Phe

120

Thr

Asp

Glu

Pro

200

Ala

Ala

Leu

Glu

Ala

25

Trp

Ala

val

val

Ala

105

Ala

Ile

Gly

Ala

Arg

Gln

Ala

Ile

10

Gly

Cys

Asp

Lys

Glu

90

val

Asn

Gly

Leu

170

Asp

Asp

Arg

val

Asp
250

Pro

Gly

Phe

Pro

Gln

75

Tyr

Ala

Asn

Pro

Ala

155

val

Asp

Gln

Ser

Ser

235

val

Pge

Asp

Gly

Gln

Thr

60

Thr

Asn

Met

Pro

Ile

140

Ser

Lys

Met

Arg

Arg

220

Gln

Asn

Pro

Gly

Ala

Ala

Trp

Ser

125

Gly

Gly

Gln

Glu

Leu

205

Ser

Leu

Gln

Phe

Ala

30

Phe

Met

Ala

Met

Gly

val

Ala

Gly

Arg

Arg

Arg

Lys

Trp

15

Leu

Ala

Ala

Leu

95

Ala

Pro

Asn

Leu

Ala

175

Glu

Arg

Lys

val

Tyr

Gly

Gly

Glu

Gly

Ala

80

Lys

Ser

Asn

val

Gly

Ser

Asp

Arg

Ala

Glu

240

Asn



Gly Ala Ala

Arg Ala Lys

Met Ser Ala

290

Pro Phe Thr

305

Asp Asp Leu

Gly Tyr Met

Leu Asn Glu

His Arg val

370

Pro Ala Ser

385

<210> 3

<211> 1203
<212> DNA
<213>

<400> 3
atggagcgcg

ccgcgeccgg
tccgagtggt
cctgccccga
gccgctgecg
gccatgctca
ggtgccatgc
catataggca
gttggcgcaa
caagccgcta
gagatcactg
cgggaatcgg
caggtatcac

cagaaataca

val
260

Asp
val Lys
Phe

Leu

Gly Ser

Asn

Met

Pro

Pro

Arg val

Glu
280

Ala

Ala
295

Gly

ser Glu

310

Ala
325

Ser

Pro Glu

340

Ala Met

Ala

Ser

Ser Gly

Tyr

Met

Asp

Leu

Ser

Phe Ser

Ala Ser

Thr Gly

Glu His

375

Thr Ser

390

gcgtcttctc

€gggggcggc
acttccagaa
tggccggtgce
cggcggcegec
agcagaagct
ctccagaacg
ctattaatcc
gtgggatgtc
gctcttette
ggaatggggt
ccaggcgttc
agttaagagt

atggtgctgc

Triticum aestivum

cgtcgaggag
€ggagggggc
gttcctcgag
tagcggggcc
ggcggcgacg
ggagaaggac
ttttgcagct
cataggaggc
gggtccgcat
gcgggagceag
ccctactgat
aagaagcaga
tgaaaactcc

cgttgacaat

Leu Ala

265

Lys

Asp Ser val

Ser Asp Met

Ala Thr Ser

315

Thr Ser Glu

330

Ser Ala Gln

345

Lys Met Gly

Leu GIn Lys

atccccgacc
ggcgcggagg
gaggccgtgc
ggggccgegce
ggcgcggtgg
ctcgccgecg
agtccgtcat
aaggtggttc
ctggtacaaa
tcagaagatg
caaagactgc
aaggcagctc
tcactgttaa

agggtattaa

Pge

Glu
270

Asp val

Lys val

Ser Leu

300

Asp Ala Ala

Gly Gly

Glu Asp

Arg Pro

365

Asp

Arg Met

380

Cys

ccttctgggg
gcgcgatgaa
tcgacagccc
aggtgaagca
tggacccggt
tcgccatgtg
tgccaaatgc
cagttcaaaa
atgccgatgc
atgatatgga
ggaggaggaa
acctgaatga
ggcggcttgce
aagcagatgt

Thr Leu

Thr Gly

Ser Met

val Pro

320

Asn
335

Asn

Asn Phe

Ser Leu

Gly Gly

ccagccgteg
ccggtgeccg
cgccgecgac
gaccgccgct
ggagtacaac
gagggcctct
agatgttcag
caagctagct
ccttgtaaag
aggagaagac
gcaatccaat
gctagaagca
tgatgttaat

tgaaaccttg
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agagcaaagg
ttccctgegyg
gccacctccg
ggaggtaaca
ctcaatgagg
agcctggagc
tag

<210> 4
<211> 400
<212> PRT
<213>
<400> 4
Met Glu Arg
1

Gln

Gly Pro

Glu Gly Ala

Glu Glu

50

Leu

Ala Ala

65

Gly

Ala Ala Ala

val Glu Tyr

Ala
115

Ala val

Ala
130

Ala Ser

Ile
145

Asn Pro

val Gly Ala

Leu val

tgaagatggc
gctctgacat
acgcggccgt
acggatacat
ccatggatac

acctccagca

Triticum

Gly

Ser

20

Met

Ala

Ser

Ala

Asn

100

Met

Pro

Ser

Lys

aestivum

val Phe Ser
5

Pro Arg Pro

Asn Arg Cys

val Leu Asp

55

Ala
70

Gly Gly

Ala Ala

85

Pro

Ala Met Leu

Trp

Arg

Pro
135

Ser Leu

Gly

Lys

Ser

Ala Ala

agaggactcg
gtcgtccctc
cccggacgac
gcccgagatg
cggcaagatg
gaggatgtgt

val

Ala

Pro

40

Ser

Ala

Ala

Lys

ser

120

Asn

val

Gly

Ser

gtgaagcggg

agcatgccct

cttagcgctt

gcctectcgg

ggcagacctg

ggcggaccgg

Glu

Gly
25

Ser

Pro

Ala

Ala

Gln

105

Gly

Ala

val

Pro

Ser
185

Glu Ile

10

Ala

Ala

Trp

Ala

val
75

Gln

Thr
90

Gly
Lys Leu
Ala Met
val

Asp

val
155

Pro

His
170

Leu
Ser

Ser

Pge

tgacaggcat
tcaccggctc
acttctccac
cgcaagagga
actcgctgca

cttcatccgg

Pro Asp Pro

Gly Gly Gly

30

Phe Gln

45

Tyr

Asp Pro Ala

60

Lys Thr

Ala val val

Glu Lys Asp

110

Pro Glu

125

Pro

Gln His Ile

140

GIn Asn Lys

val GIn Asn

Gln
190

Arg Glu

gagcgctctg
cccatcagag
aagcgaggcc
tgacaatttc
tcgtgtggcg

atcgacctcg

Phe

15

Gly

Lys

Pro

Ala

Asp

95

Leu

Arg

Gly

Leu

Ala

175

Ser

Trp

Phe

Met

Ala

80

Pro

Phe

Thr

Ala

160

Asp

Glu

900
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Asp Asp

Thr Asp

210

Arg Ser

val Ser

Ala Asp val

Ala
275

Leu Lys

Ser val

290

Asp

Ser Met

305

Asp

Ala Thr ser

Thr Ser Glu

Glin
355

Ser Ala

Met
370

Lys Gly

Leu GIn Gln

385

<210> 5§
<211> 1221
<212> DNA
<213>

<400> 5
atggagcgcg

¢ggceggegg
gcgatgaacc
gacagccccg
gcggaggtga
gtggacccgg

Met Glu

Arg Leu

Arg Ser

Gln Leu

245

Asn Gln

260

Asp Vval

Lys

Arg

Ser Ser

Gly

Arg

Arg

Lys

val

Leu

Glu Asp

200

Arg Arg

| Lys Ala

val Glu

Tyr Asn

Thr Leu

280

Thr
295

Gly

Ser Met

310

Asp Ala

Ala
340

Gly
Glu Asp
Pro

Arg

Arg Met

Ala

Gly

Asp

Asp

Cys

val Pro

Asn

Asn

Phe
360

Asn

Ser
375

Leu

Gly Gly

390

tcttcteegt
gggcgtcggc
ggtgcccgtc
ccgccgaccce
agcggaccgce

tggagtacaa

Triticum aestivum

cgaggagatc
cgctggcccc
cgagtggtac
tggcccgatg
cgctgeggtg
cgcgatgctc

Glu Thr

Lys GIn Ser

Leu
235

Ala His

Ser Ser

250

Asn

Gly Ala Ala

Arg Ala Lys

Met Ser Ala

Thr
315

Pro Phe

Asp Asp Leu

330

Gly Tyr Met

Leu Asn Glu

His Arg val

Ala Ser

395

Pro

cccgaccect
gcgtcttecg
ttccagaagt
gccggtgcta
gcgceggcge
aagcagaagc

Pge

Asn
205

Gly Gly

Asn Glu

220

Arg

Asn Glu Leu

Leu Leu Arg

val Asnh

270

Asp

val Lys Met

Leu Phe Pro

300

Gly Ser Pro

Ser Ala Tyr

Glu Met

350

Pro

Ala Met

365

Asp

Ala
380

Ser Leu

Ser Gly Ser

tctggggcca
9agggggcgg

tcctcgagga
gcgggggcygg
cggcggcgac
tcgagaagga

val Pro

Ser

Ala
240

Glu

Arg Leu

255

Arg val

Ala Glu
Ala Gly

Glu
320

Ser

Phe
335

Ser

Ala Ser

Thr Gly

Glu His

Thr Ser

400

gccgtcgecyg
cgcggagggc
ggccgtgcetc
agtgggggcc
gggcgcggtyg

cctecgecgec

60
120
180
240
300
360



gtcgccatgt
ttgccaaatg
ccagttcaaa
aatgccgatg
gatgatatgg
cggaggagga
cacctgaatg
aggcgacttg
aaagcagatg
gtgacaggca
ttcaccggct
tacttctcga
caagaagatg
tcgctgceatc
tcatctggat
<210> 6
<211> 406
<212> PRT
<213> Trit
<400> 6
Met Glu Arg
1

Gln

Pro Ser

Ser Gly Gly

35

Trp Tyr Phe

50

Ala
65

Asp Pro

Ala Glu val

Thr Gly Ala

Glu
115

Lys Leu

ggagggcctc
cagatgttca

acaagctagc
cccttgtaaa
aaggagaaga
agcaatccaa
agctagaagc
ctgatgttaa
ttgaaacctt
tgagcgctct
ccccatcgga
caagcgaggc
acaatttcct
gtgtggcgag

cgacctcgta

icum

val
5

Pro
20

Arg

Gly Gly

Gln Lys

Gly Pro

Lys Arg

85

val val

100

Lys Asp

Phe Ser

Pro

Ala

Phe

Met

70

Thr

Asp

Leu

tggtgccatg
gcatataggc
tggtggcgca
gcaagctgct
tgagatcact
tcgggaatcg
acaggtatca
tcagaaatac
aagagcaaag
gttccctgct
ggccacctcc
cggaggtaac
caacgaggcc

cctggagcac

g

aestivum

val Glu

Ala Gly

Glu Gly

40

Leu Glu

55

Ala Gly

Ala Ala
val

Pro

Ala
120

Ala

cctccagaac
actattaatc
agtggggtgt
agctcttctt
gggaatggtc
gccaggcgtt
cagttaagag
aatggtgctg
gtgaagatgg
ggctccgaca
gacgcggcecyg
gggtacatgc
atggataccg

ctccagaaga

Ile
10

Glu Pro

Ala Ala

25

Ser

Met Asn

Glu Ala val

Ala Ser Gly

75

val Ala

90

Ala

Glu
105

Tyr Asn

val Ala Met

Pge

gttttgcagc
ccataggagg
cgggtccgca
cgcgggagca
cccctactga
caagaagcag
ttgagaactc
ctgttgacaa
cagaggactc
tgtcatccct
tcccagacga
ctgagatggc
gcaagaFggg
ggatgtgtgg

Asp Pro Phe

Ala Pro

30

Gly

Arg Cys Pro

Leu Ser

60

Asp

Gly Gly val

Pro Ala Pro

Ala Met Leu

110

Trp Ala

tagtccgtca
taatgtggtt
tctggtacaa
gtcagaagat
tcaaagactg
aaaggcagct
gtcactgtta
tagggtatta
ggtgaagcgg
cagcatgccc
ccttageget
ttcctctgeg

cagacctgat

cgggccggcet

Trp Gly

15

Ala Ser

Ser Glu
Ala

Pro

Ala
80

Gly

Ala Ala

95

Lys Gln

Ser Gly
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Ala

His

Ser

Ile

GlIn

225

His

Ser

Ala

Ala

Ser

305

Phe

Asp

Met

Glu

val

385

Ser

Met

130

val

val

Leu

Ser

Thr

210

Ser

Leu

Ser

Ala

Thr

Leu

Pro

Ala

370

Ser

Pro

Gln

Gln

val

Asn

Asn

Leu

val

275

val

Leu

Gly

Ser

Glu

355

Met

Ser

Gly

Pro

His

Asn

Gln

180

Glu

Asn

Arg

Glu

Leu

260

Asp

Lys

Phe

Ser

Ala

340

Met

Asp

Leu

Ser

Glu

Ile

Lys

Asn

Gln

Gly

Glu

Leu

245

Arg

Asn

Met

Pro

Pro

325

Tyr

Ala

Thr

Glu

Thr
405

Ala

Ser

Pro

Ser

230

Glu

Arg

Arg

Ala.

Ala

310

Ser

Phe

Ser

Gly

His

390

Ser

Phe

135

Thr

Ala

Asp

Glu

Pro

215

Ala

Ala

Leu

val

Glu

295

Gly

Ser

Ser

Lys

375

Leu

Ala

Ile

Gly

Ala

Asp

Thr

Arg

Gln

Ala

Leu

280

Asp

Ser

Ala

Thr

Ala

360

Met

Gln

Ala

Asn

Gly

Leu

185

Asp

Asp

Arg

val

Asp

Lys

Ser

Asp

Thr

Ser

345

Gln

Gly

Lys

Ser

Pro

Ala

170

val

Asp

Gln

Ser

Ser

250

val

Ala

val

Met

Ser

330

Glu

Glu

Arg

Arg

Pro

Ile

155

Ser

Lys

Met

Arg

Arg

Gln

Asn

Asp

Lys

Ser

315

Asp

Ala

Asp

Pro

Met
395

Pge

Ser

140

Gly

Gly

Gln

Glu

Leu

220

Ser

Leu

Gln

val

Arg

Ser

Ala

Gly

ASp

Asp

Cys

Leu

Gly

val

Arg

Arg

Arg

Lys

Glu

285

val

Leu

Ala

Gly

Asnh

365

Ser

Gly

Pro

Asn

Ser

Ala

190

Glu

Arg

Lys

val

Tyr

270

Thr

Thr

Ser

val

Asn

350

Phe

Leu

Gly

Asn

val

Asp

Arg

Ala

Glu

255

Asn

Leu

Gly

Met

Pro

335

Gly

Leu

His

Pro

Ala

val

160

Pro

Ser

Glu

Lys

Ala

240

Asn

Gly

Arg

Met

Pro

320

Asp

Tyr

Asn

Arg

Ala
400



<210> 7

<211> 1176
<212> DNA
<213>

<400> 7
atggagcgcg

cggcagcgeg
ttccagaagt
tccggtgcta
acgggcccgg
gacctcgcecg
gctagtccgt
ggtaatgtgg
catctggtac
cagtcagaag
gatcaaaggc
agaaaggcag
tcctegetgt
aatagggtgt
tcggtgaagc
ctcagcatgc
gacctgagcg
atggcttcct

atgggcagac

tgcggegggc

<210> 8

<211> 391
<212> PRT
<213>

<400> 8

Hordeum vulgare

tcttctcegt
ggcgecggcc
tcctcgagga
gcggacgagg
cggtggaccc
ccgtcgccat
catgcccaaa
ttccacttca
aaaatgctga
atgatgatat
tgcggaggag
ctcacctgaa
taaggcggct
taaaggcgga
gggtgacagg
ccttcactgg
cttacttctc
cggcgcaaga
ccgactcgct

cagcttcgtc

Hordeum vulgare

cgaggagatc
gccggagggc
ggccgtgctc
tcaagcggcc
ggtggagtac
gtggagggcc
tgcagatggt
aaacaagcta
tgcccttgta
ggaaggagaa
gaagcaatcc
tgaactcgaa
tgctgatgtt
tgttgaaacc
catgagcgct
ctctccatca
cacaagcgag
ggatgacaac
gcatcgtgtg

cggatcgacc

cccgacccgt
gccatgaacc
gacagccccg
tgccgtecgce
aacgccatgc
tctggtgcca
cagcatatag
gctggtggcg
aagcaagccg
gatgagatca
aatcgggaat
gcacaggtat
aatcagaaat
ttaagagcaa
ctgttccctg
gaagccacct
gctggaggta
ttcctcaacg
gcgagcctgg
tcatag

Met Glu Arg val Phe Ser val Glu Glu Ile Pro
1 5

Gln Pro Ser Pro Arg GIn Arg Gly Arg Arg Pro
20 25

Asn Arg Cys Pro Ser Glu Trp Tyr Phe GIn Lys

35

40

val Leu Asp Ser Pro Ala Ala Asp Pro Ser Pro
50 55

Pge

tctggggcca
ggtgcccgtc
ccgccgaccc
gtggcgtggc
tcaagcagaa
tgcctccaga
gcactattaa
caagcggggt
ctagctcttc
ctgggaatgg
cggccaggceg
cacagttaag
acaatggtgc
aggtgaagat
cagggtccga
ccgacgctgce
acaacggata
agaccatgga

agcacctcca

gccgtcgecg
cgagtggtac
tagcccgatg
ggggacggcg
gctcgagaag
acgttttgca
tcccatagga
gtcgggtcca
ttcgcgggag
ggtccctact
ttcaagaagc
agttgaaaac
tgctgttgac
ggccgaggac
catgtcatct
gttcccggac
catgcccgag
taccagcaag

gaagaggatg

Asp Pro Phe Trp Gly
15

Pro Glu Gly Ala Met
30

Phe Leu Glu Glu Ala

45

Met Ser Gly Ala Ser

60
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720
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900
960
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1080
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1176




Gly

65

Thr

Lys

Ala

Asp

Pro

145

His

Ser

Gln

His

Ser

Ala

Ala

Ser

Phe

305

Asp

Arg

Gly

Leu

Met

Leu

Ser

Thr

Ser

210

Leu

Ser

Lys
Ala
290

Thr

Leu

Gly

Pro

Glu

Pro

115

Gin

Gln

val

Arg

Asn

Leu

val

val

275

Leu

Gly

Ser

Gln

Ala

Lys

100

Pro

Asn

Gln

Glu

180

Asn

Arg

Glu

Leu

Asp

260

Lys

Phe

Ser

Ala

Ala
val
85

Asp

Glu

Lys

Asn

165

GIn

Gly

Glu

Leu

Arg

245

Asn

Met

Pro

Pro

Tyr
325

Ala

70

Asp

Leu

Arg

Gly

Leu

150

Ala

Ser

val

Ser

Glu

230

Arg

Arg

Ala

Ala

Ser

310

Phe

Cys

Pro

Ala

Phe

Thr

135

Ala

Asp

Glu

Pro

Ala

215

Ala

Leu

val

Glu

Ser

Arg

val

Ala

Ala

120

Ile

Gly

Ala

Asp

Thr

200

Arg

Gln

Ala

Leu

Asp

280

Ser

'A1a

Thr

Pro

Glu

val

105

Ala

Asn

Gly

Leu

Asp

Asp

Arg

val

Asp

Asp

Thr

ser

Arg

Tyr

90

Ala

Ser

Pro

Ala

val

170

Asp

Gln

Ser

Ser

val

250

Ala

val

Met

Ser

Glu
330

Gly

75

Asn

Met

Pro

Ile

Ser

155

Lys

Met

Arg

Arg

Gln

235

Asn

Asp

Lys

Ser

Pge

val

Ala

Trp

Ser

Gly

Gly

Gln

Glu

Leu

Ser

220

Leu

Gln

val

Arg

Ser

300

Ala

Gly

Ala

Met

Arg

Gly

val

Ala

Gly

Arg

Arg

Lys

Glu

val

285

Leu

Ala

Gly

Gly

Leu

Ala

110

Pro

Asn

Ser

Ala

Glu

190

Arg

Lys

val

Tyr

Thr

270

Thr

Ser

Phe

Asn

Thr

Lys

sSer

Asn

val

Gly

Ser

175

Asp

Arg

Ala

Glu

Asn

255

Leu

Gly

Met

Pro

Asn
335

Ala
80
GlIn

Gly

val
Pro

160

Ser

Asn
240
Gly
Arg
Met
Pro
Asp
320

Gly




Tyr Met Pro Glu Met Ala
Asn Glu Thr Met Asp Thr
355

Arg val Ala Ser Leu Glu

370

Ala Ser Ser Gly Ser Thr

385

<210> 9

<211> 1263
<212> DNA
<213>

<400> 9
atggagcggg

ccgcagtcgg
ggtggtgtag
tacttccaga
agggccgaag
ccgcagctct
atgctgaagc
acagttccac
ataggcgctc
ccaagtgggg
accagctctt
actggaactg
tcagccaggce
tcgcaattaa
tacaatgatg
aagaagatgg
gcttctgata
gacgctgctg
ggaggtaaca
gtcaatggcg
agcctggagc
tga

<210> 10

<211> 420
<212> PRT

340

Ser Ser

Ser Lys
360

His Leu
375

Ser

390

Oryza sativa

tgttctccgt
<ggcggcggce
cggggggegg
agtttctgga
cgggagggat
cggcggcggc
agaagctgga
ctgagcgtcc
ctaattccat
gatcgggctc
catcaaggga
caagacctgc
gctcaagaag
gagtcgagaa
ctgctgttga
cagaggactc
tgtcatccct
ttcccatcca
acaactacat
ctctggctgc

atctccagaa

ggaggagatc
ccagcagcag
c€ggcggceggg
ggaggcggtg
caggggcgcea
gacgacgagc
gaaggacctc
tggagctggt
cggaggcaat
acagttggta
gcagtcagat
tgatcaaaga
cagaaaggca
ctcctcgcetg
caatagagtg
ggtgaagcgg
cagcatgcca
agatgacccg
gcccgacata

cggcaagatt

gaggatgtgc

Ala GIn Glu
345

Met Gly Arg

Gln Lys Arg

tccgacccat
ggcggcggeg
aacgcgatga
ctcgatagcc
ggaggggtgg
gcggtggtag
gccgeggtcg
tcatccttgce
gctactccag
cagaatgttg
gatgatgaca
ttacaacgaa
gctcacttga
ttaaggcgtc
ctaaaagcag
gtgacaggca
ttcaacagct
aacaattact

ccttcttcgg

ggccggecag
ggtgggccgy

Pge

Asp Asp Asn Phe Leu
350

Pro Asp Ser Leu His

365

Met Cys Gly Gly Pro

380

tctgggtccc
gcgtggcttc
accggtgccc
ccgtcccgaa
tgccggtcga
accccgtgga
ccatgtggag
tgaatgcaga
ttcaaaacat
atgtccttgt
tgaagggaga
ggaagcaatc
atgagctgga
ttgctgatgt
atgttgagac
tgaacgcgtt
ccccatctga
tcgctactaa
ctcaggagga
cctcgcetgea

cttcgtctgg

gcctccgecg
gggaggtggt
gtcggagtgg
ccctageccg
tgttaagcag
gtacaacgcg
ggcctctggce
tgtttcacac
gctaagtggc
aaagcagccc
agctgagacc
caatcgggag
ggcacaggta
taaccagaag
cttgagagca
gtttcccgec
agcaacgtca
caacgacatc
cgaggacttc
gcgggtggeg
gtcgacgtcc

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

1020
1080
1140
1200
1260
1263



<213> Oryza sativa

<400>

10

Met Glu Arg val

1

Pro

Gly

Phe

65

Arg

Asp

val

Asp

Glu

145

Met

val

Ser

Pro

Gly

Gly

50

Leu

Ala

val

Asp

Leu

130

Arg

Gly

Leu

Asp

Asp

210

Pro

Ala

Ala

Pro

val

35

Asn

Glu

Glu

Lys

Pro

115

Ala

Pro

Ala

Ser

val

195

Asp

Ala

Arg

Gln

Pro

20

Ala

Ala

Glu

Ala

Gln

100

val

Ala

Gly

Pro

Gly

Leu

Asp

Asp

Arg

val
260

Phe

5

Pro

Ser

Met

Ala

Gly

85

Pro

Glu

val

Ala

Asn

165

Pro

val

Asp

Gln

Ser

245

Ser

Ser

Gln

Gly

Asn

val

70

Gly

Gln

Tyr

Ala

Ser

Lys

Met

Arg

Arg

Gln

val

Ser

Gly

Arg

55

Leu

Ile

Leu

Asn

Met

135

Ser

Ile

Gly

Gln

Lys

215

Leu

Ser

Leu

Glu

Ala

Gly

40

Cys

Asp

Arg

Ser

Ala

120

Trp

Ser

Gly

Gly

Pro

200

Gly

Gln

Arg

Arg

Glu

Ala

25

Gly

Pro

ser

Gly

Ala

105

Met

Arg

Leu

Gly

Ser

185

Thr

Glu

Arg

Lys

val
265

Ile Ser
10

Ala Ala

Gly val

Ser Glu

Pro val
75

Ala Gly
90

Ala Ala

Leu Lys

Ala Ser

Leu Asn

155

Asn Ala
170

Gly ser

ser Ser

Ala Glu

Arg Lys

Ala Ala

250

Glu Asn

Pge

Asp

GlIn

Ala

Trp

60

Pro

Gly

Thr

Gln

Gly

Ala

Thr

Gln

Ser

Thr

220

GlIn

His

Ser

Pro

Gln

Gly

45

Tyr

Asn

val

Thr

Asp

Pro

Leu

Ser

205

Thr

Ser

Leu

ser

Phe

GIn

30

Gly

Phe

Pro

val

Ser

110

Leu

val

val

val

val

190

Arg

Gly

Asn

Asn

Leu
270

Trp

15

Gly

Gly

Gln

Ser

Pro

95

Ala

Glu

Pro

Ser

Gln

175

Glin

Glu

Thr

Arg

Glu

255

Leu

val

Gly

Gly

Lys

Pro

80

val

val

Lys

Pro

His

160

Asn

Asn

Ala
Glu
240

Leu

Arg




Ala
275

Arg Leu

val
290

Arg Leu

Glu
305

Asp Ser

Ala Ser Asp

Glu Ala Thr

Ala
355

Tyr Phe

Ile
370

Asp Pro

Leu Ala Ala

385

Ser Leu Glu

Gly Ser Thr

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

<400> 11
atggagcggg

11
1278
DNA

ccgcagtegg
ggtggtgtag
tacttccaga
agggccgaag
ccgcagcetcet
gagtacaacg
agggcctctg
gatgtttcac
atgctaagtg

gtaaagcagc

Asp val

Lys Ala
val

Lys

Ser
325

Met

Ser
340

Asp
Thr Asn
Ser

Ser

Gly Lys

Asn

Asp

Arg

Ser

Ala

Asn

Ala

Ile

GIn Lys

val Glu

295

val Thr

Leu Ser
val

Ala

Ile
360

Asp

Gln Glu

375

Gly Arg

390

Leu
405

His

ser
420

a sativa

tgttctccgt
€ggcggeggce
€gggg9g99cgyg
agtttctgga
cgggagggat
cggcggcgge
cgatgctgaa
gcacagttcc
acataggcgc
gcccaagtgg

ccaccagctc

Gln

Lys Arg

ggaggagatc
ccagcagcag
<ggcggcgag
ggaggcggty
caggggcgcea
ggcggceggcyg
gcagaagctg
acctgagcgt
tcctaattec

gggatcgggc
ttcatcaagg

Tyr Asn Asp

Thr Leu Arg

Asn
315

Gly Met

Met Pro Phe

330

Pro
345

Ile Gln

Gly Gly Asn

Asp Glu Asp

Pro Ala Ser

395

Met Cys Gly

410

tccgacccat
ggcggcggcg
aacgcgatga
ctcgatagcc
99aggggtgg
gcgacgacga
gagaaggacc
cctggagctg
atcggaggca
tcacagttgg
gagcagtcag

Pge

Ala val

285

Ala

Ala
300

Lys Lys

Ala Leu Phe

Asn Ser Ser

Pro
350

Asp Asp

Asn Asnh

365

Tyr

Phe val

380

Asn

Leu Gln Arg

Gly Pro Ala

tctgggtccc
gcgtggcettc
accggtgcecc
ccgtcccgaa
tgccggtcga
gcgcggtggt
tcgccgeggt
gttcatcctt
atgctactcc
tacagaatgt

atgatgatga

Asp Asn

Met

Ala
320

Pro

Pro Ser

335

Asn Asn

Met Pro
Ala

Gly

Ala
400

val

Ser
415

Ser

gccteccgecg
gggaggtggt
gtcggagtgg
ccctagcccg
tgttaagcag
ggaccccgtg
cgccatgtgg
gctgaatgca
agttcaaaac

tgatgtcctt

catggaggga

60
120
180
240
300
360
420
480
540
600
660



gaagctgaga
tccaatcggg
gaggcacagg
gttaaccaga
accttgagag
gcgttgtttc
tctgaagcaa
actaacaacg
gaggacgagg
ctgcagcggg
tctgggtcga
<210>
<211>
<212>
<213>

<400>

12
425
PRT
oryz

12
Met Glu Arg
1

Pro

Pro Pro

val
35

Gly Gly

Gly Gly

50

Asn

Phe Glu

65

Leu

Arg Ala Glu

Asp val Lys

Ala
115

Thr Ser

Leu Glu

130

Lys

Thr val

145

Pro

ccactggaac
agtcagccag
tatcgcaatt
agtacaatga
caaaggtgaa
ccgecgettc
cgtcagacgc
acatcggagg
acttcgtcaa
tggcgagcect

cgtcctga

a sativa

Phe
5

val

Pro Pro

20

Ala Ser

Met

Ala

Ala Gly

85

Gln
100

Pro
val val
Lys

Asp

Pro Glu

Ser

Gln

Gly

Asn

val

70

Gly

Gln

Asp

Leu

Arg

tgcaagacct
gcgctcaaga
aagagtcgag
tgctgctgtt
gatggcagag
tgatatgtca
tgctgttccc
taacaacaac
tggcgctctg

ggagcatctc

val Glu

Ser Ala

Gly Gly

40

Arg
55

cys
Leu Asp
Ile Arg
Ser

Leu

val
120

Pro

Ala Ala

135

Pro Gly

gctgatcaaa
agcagaaagg
aactcctcgce
gacaatagag
gactcggtga
tccctcagea
atccaagatg
tacatgcccg
gctgccggea

cagaagagga

Ile
10

Glu Ser

Ala Ala

25

Gly Gly val

Pro Ser Glu

val
75

Ser Pro

Ala
90

Gly Gly

Ala Ala Ala

105

Glu Tyr Asn

val Ala Met

Ala Ser

155

Gly

Pge

gattacaacg
cagctcactt
tgttaaggcg
tgctaaaagc
agcgggtgac
tgccattcaa
acccgaacaa
acataccttc
agattggccg

tgtgcggtygg

Asp Pro Phe

Gln
30

Gln Gln

Ala Gly

45

Gly

Trp Phe

60

Tyr

Pro Asn Pro

Gly val val

Ala
110

Ala Ala

Ala Met

125

Leu
Ala

Arg

Leu Leu

aaggaagcaa
gaatgagctg
tcttgctgat
agatgttgag
aggcatgaac
cagctcccca
ttacttcgcet
ttcggctcag
gacagcctcg

gccggctteg

Trp val

15

Gly Gly

Gly Gly
Gln

Lys

Pro
80

ser

Pro val

95

Ala Thr

Lys Gln
Ser

Gly

Ala
160

Asn

720
780
840
900
960
1020
1080
1140
1200
1260
1278



Asp

Pro

Leu

Ser

Thr

225

Ser

Leu

Ser

Ala

Asn

Asp

Asn

Phe

385

Leu

Gly

val

val

val

210

Gly

Asn

Asn

Leu

val

290

val

Leu

Ser

Asp

Asn

370

val

Gln

Pro

<210>
<211>

Ser

Gln

GlIn

195

Glu

Thr

Arg

Glu

Leu

275

Asp

Lys

Phe

Ser

Pro

355

Tyr

Asn

Arg

Ala

13
1218

Asn

180

Asn

Gln

Ala

Glu

Leu

260

Arg

Asn

Met

Pro

Pro

340

Asn

Met

Gly

val

Ser
420

Ile

165

Met

val

ser

Arg

Ser

245

Glu

Arg

Arg

Ala

Ala

325

Ser

Asn

Pro

Ala

Ala

405

Ser

Gly

Leu

Asp

Asp

Pro

230

Ala

Ala

Leu

val

Glu

310

Ala

Glu

Tyr

Asp

Leu

390

Ser

Gly

Ala

Ser

val

Asp

Ala

Arg

Gln

Ala

Leu

295

Asp

Ser

Phe

Ile

375

Ala

Leu

Ser

Pro
Gly
Leu
200
Asp
Asp
Arg
val
Asp
280
Lys
Ser
Asp
Thr
Ala
360
Pro
Ala

Glu

Thr

Asn

Pro

185

val

Asp

Gln

ser

Ser

265

val

val

Met

Ser

345

Thr

ser

Gly

Ser
425

Ser

170

Ser

Lys

Met

Arg

Arg

Gln

Asn

Asp

Lys

Ser

330

Asp

Asn

Ser

Lys

Leu
410

Gly

Gln

Glu

Leu

235

Ser

Leu

Gln

val

315

Ser

Ala

Asn

Ala

Ile

395

Gln

Pge

Gly

Gly

Pro

Gly

Gln

Arg

Arg

Lys

Glu

300

val

Leu

Ala

Asp

Gln

380

Gly

Lys

Gly

Ser

Thr

205

Glu

Arg

Lys

val

TYyr

285

Thr

Thr

Ser

val

Ile

365

Glu

Arg

Arg

Asn

Gly

Ser

Ala

Arg

Glu

270

Asn

Leu

Gly

Met

Pro

350

Gly

Asp

Thr

Met

Ala

175

Ser

Ser

Glu

Lys

Ala

255

Asn

Asp

Arg

Met

Pro

335

Gly

Glu

Ala

Cys
415

Thr

Gln

Ser

Thr

Gln

240

His

Ser

Asn

320

Phe

Gln

Asn

Asp

Ser

400

Gly



<212>
<213>

<400> 13
atggagcgcg

caatcagctg

DNA

gcgggcgega
gtgctcgaca
gaggcgcecgg
gtggagtaca
tggagggctt
gttgatgttc
aacaagctag
atccctatta
gaaggagatg
aagcaatcca
gaactggagg
gctgatgtta
gttgaaacct
atgaacgcgt
tccccaactg
ttcgcaaatc
gttcaagagg
ctgcagcggg
tccgggtcga
<210>
<211>
<212>
<213>
<400>

14
405
PRT

14

Sorghum bicolor

tcttctecgt
ccgceggege
tgaaccggtg
gcccggggcc
agagcaagcc
acgcgatgct
ctggtgcagc
cgcatgcagc
ctggtgctcc
agcaaaccac
ctgagactac
accgagaatc
cacaggtagc
atcagaagtt
tgagagcaaa
tgttccctgce
actccacctc
caagtgaaat
acgacaattt
tggcaagcct

cctcctag

Sorghum bicolor

ggaggagatc
tgttgctgca
cccgtcggag
cgtccctggce
gctggggcecc
caagcagaag
acctccagat
tcctcttaaa
aggtgtggga
tagctcttcc
tggaaatgca
agccaggcgt
acagttaaga
caatgaggct
ggtgaagatg
cgtgtctgat
tgatgccgcet
cggaggcaac
tgtcaatggg

ggagcacctc

cccaacccct
ccaggtggag
tggtatttcc
gtcggtaggg
gcggctgect
ctggagaagg
cgttctgcag
cccatcggag
tcaggtccac
tcacgagagc
aaccctgttc
tcgagaagca
gttgaaaact
gctgttgaca
gcagaggact
atgtcgtccc
gtccccatcc
aatggttaca
gctgctggca

cagaagagga

Met Glu Arg val phe Ser val Glu Glu Ile Pro
1 5

10

Pro Pro His Pro GIn Ser Ala Ala Ala Gly Ala

Gly Gly Gly Gly Ala val Asp
35

20

40

25

Ala Ala Gly Ala

Ser Géu Trp Tyr Phe GIn Lys Phe teu Glu Glu
5 55

Pge

actgggcccc
gaggaggagc
agaagttcct
gcagcgttgt
cgagttcggt
acctcgctgce
ttgcttcttc
gtactgaaag
atgtagtaca
agtcagatga
aacaaagact
gaaaggcagc
cttcgctgtt
atagggtgct
cagtgaagcg
tcagcatgcc
aagatgaccc
tgccagatat
agatgggcag
tgtgtggagg

Asn

val

Met

Ala
60

gccgcaccct
tgtggacgcg
ggaggaggcc
agctggagct
tgttgaccct
tgtcgccatg
cttgccaagt
tctagttcaa
aactgccgat
tgatgacatg
acagagaagg
tcacttgaat
aaggcgactt
aaaggcagat
ggtaacaggc
attcaatggc
aaacagttac
agcttcctcg
aacagcctcg

gccggcttca

Pro Tyr Trp Ala
15
Ala Ala Pro Gly
30
Asn Arg Cys Pro
45

val Leu Asp Ser

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

1020
1080
1140
1200
1218



Pro

65

Glu

val

Lys

Pro

His

145

Asn

Gln

Glu

Asn

Arg

Glu

Leu

Asp

Lys

Phe

305

Ser

Pro

Gly

Ala

val

Asp

Lys

Thr

Gln

Ala

210

Glu

Leu

Arg

Asn

Met

290

Pro

Pro

Asn

Pro

Pro

Asp

Leu

115

Arg

Ala

Leu

Ala

Ser

195

Asn

Ser

Glu

Arg

Arg

Ala

Ala

Thr

Ser

val

Glu

Pro

100

Ala

Ser

Pro

Asp

180

Asp

Pro

Ala

Ala

Leu

260

val

Glu

val

Asp

Tyr
340

Pro

Ser

85

val

Ala

Ala

Leu

Gly

Ile

Asp

val

Arg

GlIn

245

Ala

Leu

Asp

Ser

Ser

325

Phe

Gly

70

Lys

Glu

val

val

Pro

Asp

GlIn

Arg

val

Asp

Lys

Ser

Asp

310

Thr

Ala

val

Pro

Tyr

Ala

Ala
135

Pro

Pro

Ile

Asp

Gln

215

Ser

Ala

val

Ala

val

295

Met

Ser

Asn

Gly

Leu

Asn

Met

120

Ser

Gly

Lys

Met

200

Arg

Arg

Gln

Asn

Asp

280

Lys

Ser

Asp

Pro

Arg

Gly

Ala

105

Trp

Ser

Gly

val

Gln

185

Glu

Leu

Ser

Leu

Gln

265

val

Arg

Ser

Ala

Ser
345

Gly

Pro

90

Met

Arg

Leu

Gly

Gly

Thr

Gly

Gln

Arg

Arg

250

Lys

Glu

val

Leu

Ala

330

Glu

Ser

75

Ala

Leu

Ala

Pro

Thr

155

Ser

Thr

Asp

Arg

Lys

val

Phe

Thr

Thr

Ser

315

val

Ile

Pge

val

Ala

Lys

Ser

Ser

140

Glu

Gly

Ser

Ala

Arg

220

Ala

Glu

Asn

Leu

Gly

Met

Pro

Gly

val

Ala

Gln

Gly

val

Ser

Pro

Ser

Glu

205

Lys

Ala

Asn

Glu

Arg

285

Met

Pro

Ile

Gly

Ala

Ser

Lys

Ala

Asp

Leu

Ser

190

Thr

Gln

His

Ser

Ala

270

Ala

Asn

Phe

Gln

Asn
350

Gly

Ser

95

Leu

Ala

val

val

val

175

Ser

Thr

Ser

Leu

Ser

255

Ala

Lys

Ala

Asn

Asp

335

Asn

Ala

80

Ser

Glu

Pro

Pro

Gln

160

val

Arg

Gly

Asn

Asn

240

Leu

val

val

Leu

Gly

Asp

Gly




Tyr Met Pro Asp Ile Ala Ser Ser val Gln Glu

355

360

Asn Gly Ala Ala Gly Lys Met Gly Arg Thr Ala
375

370

Ala Ser Leu Glu His Leu GIn Lys Arg Met Cys
390

385

Ser Gly Ser Thr Ser

<210> 15
<211>
<212> DNA
<213> Zea

<400> 15
atggagcgcg

caatcggcgg
cggtgcccgt
gttcccgtag
aagacaccgg
tacaacgcga
gcttctggtg
gttccacatg
ctagctggtg
gttaagcaaa
gatgctgaga
tccaaccgag
gaggcacagg
gttaatcaga
accttaagag
acattgttcc
tccgactecg
aatccaagcg
gaggacgacg
ctgcagcggg
tcggggtcga
<210> 16

<211> 405
<212> PRT

1218

405

mays

tcttctccgt
ccgecggegce
cggaatggta
ccggcgtcag
ggaccgcggc
tcgtcaagca
cagcacctcc
caggccctct
ctccaggcgg
ccactagctc
ctactggaaa
aatcagccag
tagcacagtt
agttcaatga
caaaggtgaa
ctgccgtgtc
cctctgatgce
agatcggagg
atttcgtcaa
tggcgagcct

cctcctag

ggaggagatc
tgttgctgca
cttccagaag
taggggcagc
ggcggegget
gaagctggag
agataattct
taaacccatg
gggatcaagt
ttcctcacgt
cggaaaccct
gcgttcgaga
aagagttgag
ggctgctgtt
gatggcagag
tgatatgtcg
cgcecgtaccc
cagcaacggt
cggggctcag

ggagcacctc

395

cccaacccct
c€cagcggggy
ttcctggagg
gttggagctg
gcctcgagcet
aaggacctcg
ccagctggtt
ggaggtactg
ccacatgtag
gagcagtcag
gttcaacaaa
agcagaaagg
aactcttcgce
gacaataggg
gactcagtga
tccctcagcea
atccaagatg
tacatgccag
gtcgccggcea

cagaagagga

Pge

Asp Asp Ash Phe val

365

Ser Leu GIn Arg val

380

Gly Gly Pro Ala Ser

actgggttcc
aggcggcggyg
aggccgtgct
gagttgaggc
cggttgttga
ctgcecgttgce
catccttgcc
gaagtctagt
tacaaaatgc
acgatgatga
gattacagag
cagctcactt
tgctaaggceg
tgctaaaggc
agcgggtaac
tgccattcaa
acctgaacag
atatagcttc
agatgggcag
tgtgcggagg

400

gccgcaccct
gctgatgaac
cgacagcccg
tgcggagagg
ccccgtggag
cttgtggagg
aagtgtggat
tcaaaacaag
cgatattcct
tatggaagga
aaggaagcaa
gaatgaactg
acttgctgac
agatgtcgaa
tggcatgaac
tggctcccca
ttacttcgec
ctcggctcaa
cactgactcg

cccggcttca

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

1020
1080
1140
1200
1218



<213> Zea mays

<400>

16

Met Glu Arg val

1

Pro

Gly

Gln

Gly

65

Lys

Asp

Leu

Asn

Ala

Ser

Asn

Ser

225

Arg

Pro

Glu

Lys

val

Thr

Pro

Ala

Ser

130

Pro

Ala

Asp

Asp

Pro

210

Ala

Ala

Leu

His

Ala

35

Phe

Ser

Pro

val

Ala

115

Pro

Leu

Gly

Ile

Arg

Gln

Ala

Pro

20

Ala

Leu

Arg

Gly

Glu

100

val

Ala

Lys

Ala

Pro

180

Asp

Gln

Arg

val

Asp
260

Phe

Gln

Gly

Glu

Gly

Thr

85

Tyr

Gly

Pro

Pro

165

val

Asp

Gln

Ser

Ala

245

val

Ser

Ser

Leu

Glu

Ser

70

Ala

Asn

Leu

Ser

Met

150

Gly

Lys

Met

Arg

Arg

Gln

Asn

val

Ala

Met

Ala

55

val

Ala

Trp

Ser

135

Gly

Gly

GlIn

Leu
215
Ser

Leu

GlIn

Glu

Ala

Asn

40

val

Gly

Ala

Ile

Arg

Leu

Gly

Gly

Thr

Gly

Gln

Arg

Arg

Lys

Arg

Leu

Ala

Ala

val

105

Ala

Pro

Thr

Ser

Thr

185

Asp

Arg

Lys

val

Phe
265

Ile

10

Gly

cys

Asp

Gly

Ala

90

Lys

Ser

Ser

Gly

Ser

170

Ser

Ala

Arg

Ala

Glu

250

Asn

Pro

Ala

Pro

Ser

val

75

Ala

Gln

Gly

val

Ser

155

Pro

Ser

Glu

Lys

Ala

235

Asn

Glu

Pge

Asn

val

Ser

Pro

60

Glu

Ser

Lys

Ala

140

Leu

Ser

Thr

Gln

220

His

Ser

Ala

Pro

Ala

Glu

45

val

Ala

Ser

Leu

Ala

125

val

val

val

Ser

Thr

205

Ser

Leu

Ser

Ala

Tyr

Ala

30

Trp

Pro

Ala

Ser

Glu

110

Pro

Pro

GlIn

val

Arg

Gly

Asn

Asn

Leu

val
270

Trp

15

Pro

Tyr

val

Glu

val

95

Lys

Pro

His

Asn

GlIn

175

Glu

Asn

Arg

Glu

Leu

255

Asp

val

Ala

Phe

Ala

Arg

80

val

Asp

Asp

Lys

Asn

Gln

Gly

Leu
240

Arg

Asn



Arg val Leu

275

Glu
290

Ala Asp

Ala val

305

Ser

Ser Asp Ser

Ser Tyr Phe

Ile
355

Pro Asp

GIn val

370

Ser Leu

Ser Gly Ser

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

<400> 17
atggagcgceg

caatcggcgg

17
1218
DNA

cggtgcccgt
gttcccgtag
aagacaccgg
tacaacgcga
gcttctggtg
gttccacacg
ctacttggtg
gttaagcaaa
gatgctgaga
tccaaccgag

gaggcacagg

Lys Ala

val

Ser

Asp Met

Asp

Lys

Ser

Glu
280

val
val

Arg

Ser Leu

310

Ala Ser

325

Ala
340

Asn
Ala Ser
Ala

Gly

Glu His

Asp

Pro

Ser

Lys

Leu

Ala Ala

Glu

Ser

Gln
360

Ala

Met
375

Gly

Gln Lys

390

Thr Ser

405

mays

tcttctccgt
cggccggcegce
cggaatggta
ccggcgcecag
gggccgeggc
tgctcaagca
cagcacctcc
caggccctct
ctccaggcgg
ccactagctc
ctagtggaaa
aatcagccag

tatcacagtt

ggaggagatc
tgttgctgca
cttccagaag
taggggcagc
gcgcgeggcet
gaagctggag
agatcattct
taaacccatc
gggatcaagt
ttcctcacgt
tggaaaccct
gcgttcgaga

aagagttgag

Thr Leu Arg

Thr Gly Met

Met Pro

315

Ser

val Pro Ile

330

Ile
345

Gly Gly

Glu Asp Asp

Ser Thr Asp

Arg Met

395

cccaacccct

c€cagcggggg
ttcctggagyg
gttggagctg
gcctcgagct
aaggacctcg
ccagctggtt
ggaggtactg
ccacatgtac
gagcagtcag
gttcaacaca
agcagaaagg
aactcttcgce

Pge

Ala val

Asn Leu

300

Phe Asn Gly

Gln Asp Asp

Ser Asn Gly

Phe val

365

Asp

Ser Leu Gln

380

Gly Gly Pro

actgggttcc
aggcggcggg
aggccgtgct
gagttgaggc
cggttgttga
ctgccgttge
cttccttgec
gaagtctagt
tacaaaatgc
acgatgatga
gattacagag
cagctcactt

tcctaaggceg

Lys Met

Phe

Pro

Pro
320

Ser

Leu Asn

335

Tyr Met

Asn Gly

Arg val

Ala Ser

400

gccgcaccct
gctgatgaac
cgacagcccg
tgcggagagc
ccccgtggag
cttgtggagg
aagtgtggat
tcaaaacaag
cgatatccct
catggaagga
aaggaagcaa
gaatgaactg

acttgctgac

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



gttaatcaga
accttaagag
acattgttcc
tctgactccg
aatccaagcg
gaggacgacg
ctgcagcggg
tcggggtcga

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

<400>

18

405
PRT
Zea

18

Met Glu Arg
1

Pro Pro His

Ala
35

Gly Glu

Gln Lys Phe

Gly Ala

65

Ser

Lys Thr Pro

Asp Pro val

Ala
115

Leu Ala

Ser Pro

130

His

Pro Leu

Leu Gly

Ala Asp Ile

agttcaatga
caaaggtgaa
ctgccgtgtc
cctctgatgce
agatcggagg
atttcgtcaa
tggcgagect

cctcctag

mays

val Phe

Pro Gln

20

Ala Gly

Leu Glu
Arg

Gly

Ala
85

Gly

Glu
100

Tyr
val Ala
Ala

Gly

Lys Pro

Ser

Ser

Leu

Glu

Ser

70

Ala

Asn

Leu

Ser

Ile

ggctgctgtt
gatggcagag
tgatatgtcg
cgccgtaccc
cagcaacggt

cggggctcag

ggagcacctc

val Glu

Ala Ala

Met Asn

40

Ala val

55

val Gly

Ala Arg

Ala Met

Trp Arg

Ser Leu

135

Gly Gly

150

Ala Pro

165

Pro val

180

Gly

Lys

Gly Gly

Gln Thr

gacaataggg
gactcagtga
tccctcagea
atccaagatg
tacatgccag
gtcgccggca

cagaagagga

Ile
10

Glu Pro

Ala Ala

25

Gly

Arg Cys Pro

Leu Asp Ser

val
75

Ala Gly

Ala Ala

90

Ala

Leu Gin

105

Lys

ser Gly

Pro Ser val

Thr Ser

155

Gly

Ser Ser Pro

170

Thr
185

Ser Ser

Pge

tgcttaaggc
agcgggtaac
tgccattcaa
acctgaacag
atatagcttc
agatgggcag
tgtgcggagg

Asn Pro Tyr

Ala
30

val Ala

Glu
45

Ser Trp

Pro val Pro

60

Glu Ala Ala

Ser Ser Ser

Glu
110

Lys Leu

Ala
125

Ala Pro

val Pro

val GIn

His val Leu

Ser Ser

agatgttgaa
tggcatgaac
tggctcccca
ttacttcgcc
ctcggttcaa
cactgactcg

cccggettca

Trp val

15

Pro

Tyr Phe

val Ala

Glu Ser

80

val val

95

Lys Asp

Pro Asp
His Ala
Asn

Lys

Gln
175

Asn

Glu G1In

840
900
960
1020
1080
1140
1200
1218



Ser Asp Asp Asp Asp Met Glu Gly Asp Ala Glu Thr Ser Gly Asn Gly
195 200 205

Ash Pro val GIn His Arg Leu Gln Arg Arg Lys Gln Ser Asn Arg Glu
210 215 220

Ser Ala Arg Arg Ser Arg Ser Arg Lys Ala Ala His Leu Asn Glu Leu
225 230 235 240

Glu Ala GIn val Ser Gln Leu Arg val Glu Asn Ser Ser Leu Leu Arg
245 250 255

Arg Leu Ala Asp val Asn GIn Lys Phe Asn Glu Ala Ala val Asp Asn
260 265 270

Arg val Leu Lys Ala Asp val Glu Thr Leu Arg Ala Lys val Lys Met
275 280 285

Ala Glu Asp Ser val Lys Arg val Thr Gly Met Asn Thr Leu Phe Pro
290 295 300

Ala val Ser Asp Met Ser Ser Leu Ser Met Pro Phe Asn Gly Ser Pro
305 310 315 320

Ser Asp Ser Ala Ser Asp Ala Ala val Pro Ile GIn Asp Asp Leu Asn
325 330 335

Ser Tyr Phe Ala Asn Pro Ser Glu Ile Gly Gly Ser Asn Gly Tyr Met
340 345 350

Pro Asp Ile Ala Ser Ser val Gln Glu Asp Asp Asp Phe val Asn Gly
355 360 365

Ala GIn val Ala Gly Lys Met Gly Ser Thr Asp Ser Leu GIn Arg val
370 375 380

Ala Ser Leu Glu His Leu GIn Lys Arg Met Cys Gly Gly Pro Ala Ser
385 390 395 400

Ser Gly Ser Thr Ser

405
<210> 19
<211> 1689
<212> DNA
<213> Zea mays
<400> 19
ccttttttta atctccgctt ccactgttcc accaaaccaa gccgagaaat ttctcctaaa 60
tttcagatca aatcctcctc ctcctcctecc tccccctcecc cctectecgag gattctgecc 120
agcagcgcgc gatccgctcg atccggaatg gagcgcgtct tctccatgga ggagatcccc 180

Pge



aacccctact
ggtggagtag
tacttcgaga
ggtagaagca
gcgceggegt
cagaagctgg
ccagatcttt
cttaaacccg
ggggggtcag
tcttectcac
aatggaaacc
aggcgttcga
ttaagagtcg
gaagctgctg
aagatggcag
tcggatatgt
agcaccgtcc
ggcaacaacg
aacgggtatc
ctggagcacc
gtttcatatg
atgctttgta
tcaattgcta
ctatcgaaga
caacattgtg
cttataaag

<210> 20

<211> 410
<212> PRT
<213> Zea
<400> 20

gggccccgcec
gaggagcggg
agttccttga
gcggacaagc
ccgtctcgag
agaaggacct
ctgcgactgc
tcggaggtac
gtccacatat
gagagcagtc
ctgttcaaca
gaagcagaaa
aaaactcttc
ttgacaatag
aggactcggt
cttccctcag
cggtacaaga
gttacatgcc
aggctgctgg
tccagaaaag
aaaaagtccc
ctggacattg
tttggcgtgt
gcaacctctc

tctttcgcaa

mays

gcaccctcaa
ggacgaggcg
ggaggccgtg
tggagttgag
ctcggtcgtt
cgctgccatc
tgcttccttg
tgaaagtcta
agtacaaatt

agatgatgat

aagacaacag.

ggcggctcac
gctgctaagg
ggtgctaaag
gaagcgggta
catgccattc
tgacctgaac
agatatagcc
caagatgggc
aatgtgcgga
tggtgcctaa
ataatcctgc
gctggctcgt
cttttcgcta

gttcagtaat

ccggeggecg
ggcgcgatga
ctcgacagtc
gcggcggaga
gaccccgtcg
gctatgtgga
ccaagtgtcg
gttcaaaaca
gctgatatcc
gacatggaag
agaaggaagc
ttgaatgaac
cggcttgctg
gcagacgtcg
acaggcatga
aatggctccc
agttacttcg
tccteggttce
agaacagact
ggcccggett
cggcaagaat
gatgcgcatt
cactgtagtg
gtgacttatg

gaatggtcga

gcggcgctgt
accggtgccc
cgggtcccgt
gcaagccgct
agtacaacgc
gggcttctgg
gtgttccgca
tgctagctgg
ctgttaagca
gcgatgctga
aatccaatcg
tggaggcaca
atgttaacca
aaaccttaag
acgcattgta
cttctgactc
ccaacccaag
aacaggacga
cgctgcagcg
catccggctc
gctaaattaa
agtgcgttat
agctgaacaa
aatggtcgat

ccagggatga

tgctgcacca
atctgagtgg
cgccggegtg
gggcgccgeg
gatgctcaag
tgcagcacct
tgcagctcct
tgctccagta
aaccactagc
gacaaatgga
ggaatcagcc
ggtagcacag
gaagttcaat
agcaaaggtg
ccctgecgtyg
cgcctctgat
cgaaatcgga
caattttgtc
ggtggcaagc
gacctcctag
caatttcaac
gacttgtggg
gttccagttt
ggtttattag

aaataaataa

Met Glu Arg val Phe Ser Met Glu Glu Ile Pro Asn Pro Tyr Igp Ala
1 5

10

Pro Pro His Pro Gln Pro Ala Ala Gly Gly Ala val Ala §8a Pro Gly

20

25

Gly val Gly Gly Ala Gly Asp Glu Ala Gly Ala Met Asn Arg Cys Pro
35 40 45

Pge

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
1689




Ser

Pro

65

Glu

Ser

Lys

Ala

His

Ser

Thr

Gln

225

His

Ser

Ala

Ala

Asn
305

Glu

50

Gly

Ala

Ser

Leu

Ala

130

val

val

Ile

Ser

Asn

210

ser

Leu

Ser

Ala

Lys

Ala

Trp

Pro

Ala

Ser

Glu

115

Pro

Pro

Gln

val

Asn

Asn

Leu

val

275

val

Leu

Tyr

val

Glu

val

100

Lys

Pro

His

Asn

Gln

180

Glu

Asn

Arg

Glu

Leu

260

Asp

Lys

Tyr

Phe

Ala

Ser

85

val

Asp

Asp

Ala

Met

165

Gln

Gly

Glu

Leu

245

Arg

Asn

Met

Pro

Glu

Gly

70

Lys

Asp

Leu

Leu

Ala

150

Leu

Ala

Ser

Asn

Ser

230

Glu

Arg

Arg

Ala

Ala
310

Pro

Pro

Ala

Ser

135

Pro

Ala

Asp

Asp

Pro

215

Ala

Ala

Leu

val

Glu

295

val

Phe

Gly

Leu

val

Ala

120

Ala

Leu

Gly

Asp

200

val

Arg

Gln

Ala

Leu

280

Asp

Ser

Leu

Arg

Gly

Glu

105

Thr

Lys

Ala

Pro

185

Asp

Gln

Arg

val

Asp

Lys

Ser

Asp

Glu

Ser

Ala

90

Tyr

Ala

Ala

Pro

Pro

170

val

Asp

GIn

Ser

Ala

250

val

Ala

val

Met

Glu

Ser

75

Ala

Asn

Met

Ala

val

155

val

LysS

Met

Arg

Arg

Gln

Asn

Asp

Lys

Ser
315

Pge

Ala

60

Gly

Ala

Ala

Trp

Ser

140

Gly

Gly

Gln

Glu

Gln

220

Ser

Leu

Glin

val

Arg

Ser

val

Gln

Pro

Met

Gly

Gly

Thr

Arg

Arg

Lys

Glu

285

val

Leu

Leu

Ala

Ala

Leu

110

Ala

Pro

Thr

Ser

Thr

190

Asp

Arg

Lys

val

Phe

270

Thr

Thr

Ser

Asp

Gly

Ser

95

Lys

Ser

Ser

Glu

Ala

Arg

Ala

Glu

255

Asn

Leu

Gly

Met

Ser

val

80

val

Gln

Gly

val

Ser

160

Pro

Ser

Glu

Lys

Ala

240

Asn

Glu

Arg

Met

Pro
320




Phe Asn Gly

Gln Asp Asp

Asn Asn Gly

Phe val

370

Asn

Ser Leu

385

Gly Gly Pro

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

<400> 21
cggctcacct

21
640
DNA
Seca

tgttacggcg
tgttaaaagc
agcgggtgac
tgcccttcac
gtgcttactt
cctcggcaca
gacctgactc
gaccggcttc
caagaagtga
tttgttcttt
<210>
<211>
<212>
<213>

<400>

22
168
PRT
Seca

22

Pro
325

Ser

Leu Asn

340

Tyr Met

Asn

Gly

Arg val

Ser

Ser

Pro

Tyr

Ala

Asp Ser

Phe

Tyr

Ile
360

Asp

Gln Ala

375

Ser Leu

390

Ala Ser

405

le cereale

gaatgagtta
actcgctgat
agatgttgaa
aggcgtgagc
cggctcccca
ctccacaagc
agaggatgac
gctgcatcgt
atccggatcg
ttattgggca

ggctgtgacc

le cereale

Ser

Gly Ser

gaagcacagg
gttaatcaga
accttaagag
gctctgttcc
tcagaagcca
gaggccggag
aatttcctca
gtggcgagcc
acctcgtagg

gacacatatc

tctagtgtcc

Ala Ser

330

Asp

Ala
345

Asn Pro

Ala Ser Ser

Ala Gly Lys

Leu
395

Glu His

Thr Ser

410

tatcacagtt
agtacaatgg
caaaggtgaa
ctgcaggctc
catccgacgc
gcaacaacgg
acgaggccat
tggagcacct
agcagccagce
ttggtggtgg
tcgttgctat

Ala His Leu Asn Glu Leu Glu Ala GIn val Ser

1

S

Asn Ser Ser Leu Leu Arg Arg Leu Ala Asp val
0 25

Gly Ala Ala val Asp Asn Arg val Leu Lys Ala Asp
35 40

Pge

Ser Thr

Glu

Ser

Gln
365

val

Met
380

Gly Arg

Gin Lys Arg

aagagttgaa
tgctgctgtt
gatggccgag
tgacatgtca
ggctgtccca
atacatgcct
ggataccggc
ccagcagagg
ttcttcgaga

atgttgataa

Gln Leu Arg
Ash GIn Lys
30

val Glu
45

Pro val

335

Gly Gly

Asp Asp

Thr Asp

Met Cys

400

aactcctcgce
gacaataggg
gactcggtga
tccctcagea
gacgacctta
gagatggctt
aagatgggca
atgtgcggtg
caggaagtcc

tcctatgcta

val Glu
15
Tyr Asn

Thr Leu

60
120
180
240
300
360
420
480
540
600
640



Ala
50

Arg Lys

val Ala

65

Ser

Pro Phe Thr

Asp Asp Leu

Gly Met

115

Tyr

Leu Asn Glu

130

His val

Arg
145

Pro Ala Ser

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

<400> 23
gtcccceggce

23
1248
DNA

tctggggceca
tgaaccggtg
gccececgeegce
agcagaccgc
tgctcaagca
ccatgcctcc
taggcactat
gcgcaagtgg
ccgctagctc
tcactgggaa
aatcggccag
tatcacagtt
aatacaatgg

caaaggtgaa

val Lys Me

Phe Pr

70

Leu

Gly Ser Pr

85

Ser Ala

100

Ty

Pro Me

Ala Met As

Ala Le

15

Ser

Ser Se

gtattctcgc
gccgtcgecg
cccgtccgag
agaccctacc
cgctgeccgct
gaagctcgag
agaacgtttt
taatcccata
ggtattgggt
ttcttcgegg
tggggcctct
gcgttcaaga
aagagttgag
tgctgctgtc

gatggcagag

t Ala Glu

55

o Ala Gly

o Ser Glu

r Phe Ser

t Ala Ser

120

p Thr
135

Gly

u Glu His

0

r Thr Ser

Triticum aestivum

atggagcgceg
cggccggegg
tggtgcttcc
ccgatggccg
gcctcgggceg
aaggacctcg
gcagctaatc
ggaggtaatg
ccacaattgg
gagcagtcag
actgatcaaa
agcagaaagg
aactcctcac
gacaataggg

gactcagtga

Asp Ser val

Met
75

ser Asp

Thr
90

Ala Ser

Thr Glu

105

Ser

Ser Ala Gln

Lys Met Gly

Gln
155

Leu Gln

tcttctccgt
ccgctggagg
agaagttcct
gtgctagcgg
ctgtggtgga
ccgeegtegce
cgtcattgcc
tggttccagt
tacaaaatgc
aagatgatga
gactgcggag
cagctcacct
tgttaaggcg
tattaaaagc
agcgggtgac

Pge

Arg val

Ser Leu

Asp Ala Ala

Ala Gly Gly

110

Glu Asp

Asp

Met Cys

cgaggagatc
gggcggcegceg
cgaggaggcc
gggcggggcec
cccggtggag
catgtggagg
aaatgcagat
tcaaaacaag
tgatgccctt
tatggaagga
gaggaagcaa
gaatgagcta
acttgctgat
agatgttgaa

aggcatgagc

Thr Gly

Met
80

Ser

val
95

Pro

Asn Asn

Asn Phe

Ser Leu

Gly Gly
1

cccgacccct
gagggcgcga
gtgctcgaca
gcgcaggtga
tacaacgcca
gcctctggtg
gttcagcata
ctagctggtg
gtaaagcaag
gaagatgaga
tccaatcggg
gaagcacagg
gttaatcaga
accttaagag

gctctgttcc

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



tccctcagea
gacgacctca
gagatggctt
aagatgggca
atgtgtggcg

catgaagccg

atgctgatgc
atgatatgga
ggaggaggaa
acctgaatga

ggcgacttgc

ctgctggctc cgacatgtca
cctctgacgc ggccgtccca
gtaacaacgg gtacatgcct
acgaggccat ggataccggc
tggagcacct ccagaagagg
agcagccagc tccttggggce
<210> 24

<211> 18

<212> DNA

<213> artificial sequence
<220>

<223> specific primer
<400> 24

gtcccccgge gtattctc
<210> 25

<211> 16

<212> DNA

<213> artificial sequence
<220>

<223> Specific primer
<400> 25

tgaaattatt gttgag
<210> 26

<211> 315

<212> DNA

<213> artificial sequence
<220>

<223> RNAi

<400> 26

gggtccacaa ttggtacaaa
gcgggagcag tcagaagatg
ctctactgat caaagactgc
aagaagcaga aaggcagctc
tgagaactcc tcactgttaa
tgtcgacaat agggt

<210> 27

<211> 20

<212> DNA

<213> artificial sequence
<220>

<223> Prom Primer
<400> 27

aggcgttcaa gaagcagaaa

tgcccttcac
gcgcttactt
cctcagcgca
gacccgattc
ggccggcettc

catgaaatta

ccttgtaaag
aggagaagat
gcaatccaat
gctagaagca

tgatgttaat

Pge

cggctcccca
ctccacaagce
agaggatgac
gctgcatcgt
gtccggatcg
ttgttgag

caagccgcta
gagatcactg
cgggaatcgg
caggtatcac

cagaaataca

tcagaggcca
gaggccggag
aatttcctca
gtagcgagcc

acctcatagg

gctcttcttce
ggaatggggc
ccaggcgttc
agttaagagt

atggtgctgc

960
1020
1080
1140
1200
1248

18

16

60
120
180
240
300
315

20




<210> 28

<211> 23

<212> DNA

<213> artificial sequence
<220>

<223> Prom Primer

<400> 28

tcaacagcag caccattgta ttt

<210> 29

<211> 21

<212> DNA

<213> artificial sequence
<220>

<223> Prom A primer

<400> 29

agaactcctc actgttaagg ¢

<210> 30

<211> 21

<212> DNA

<213> artificial sequence
<220>

<223> Prom A primer

<400> 30

gcttttaata ccctattgtc g

<210> 31

<211> 20

<212> DNA

<213> artificial sequence
<220>

<223> Prom B primer

<400> 31
caagatgggc agacctgact

<210> 32

<211> 19

<212> DNA

<213> artificial sequence
<220>

<223> Prom B primer

<400> 32

tgggactttc ctggcttga

<210> 33
<211> 1278
<212> DNA

<213> artificial sequence

<220>

<223> consensus sequence for SHP orthologs

Pge

23

21

21

20

19




<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>

<400> 33
atggagcgsg

ymscckcrvy
ggwgkwggwg
tggtryttcs
ccgakggccg
gmmryyssvs
tacaacgcsa
gcytctggyr
gktymrcayr
ctasytrktg

rtwaagcarv

gawgmygaga

misc_feature
(272)..(Q272)
n is a, ¢, g,

misc_feature
477)..0477)
nisa ¢, g,

misc_feature
(521)..(521D)
nis a, ¢, ¢,

misc_feature
(577)..(577)
nisa, c, g,

misc_feature
(686)..(686)
nisa, ¢, g,

misc_feature
(975)..(975)
nis a, ¢, ¢,

misc_feature
(1065)..(1065)
nis a, ¢, g,

misc_feature
(1080)..(1080)
nisa, c, g, ort

misc_feature
(1110)..(1110)
nis a, c, g,

gcgtsttctce
mrgckgsggc
kagsbgkssr
agaagttyct
aakysrgwrs
yksysbsgss
tgctsaagca
cmrydccwcc
yagsyvctmy
syscarkhgk
cyrcyagctc

yhavtggram

or t

or t

crtsgaggag
gkcccagcag
sggcggmggm
bgaggaggcs
drkcrgvsbh
gsssscgdcb
gaagctsgag
wgadcdtyyt
taawyccrtm
grkrtyrrgy
ttchtcrmgd

tgsdvnmcct

atcyccracc
caggssgsbg
gggaassysa
gtgctcgaya
snagbdggrg
ryswcgrgyb
aaggacctcg
ssrrytrvtb
ggaggyamkg
ycrcadntrs
gagcagtcag
rytsawcama

Pge

cvtwctgggb
gcssygykkc
tgaaccggtg
gyccsgbbsc
ybghgsmksy
ckgybgtkga
cygcbrtygc
cdtcmtkscy
ndrbtcyast
tacarahtgy
ahgatgatga

grywrcrrmg

ycmgcctccg
tkcvssmggt
cccrtcbgar
VIWmscyrsc
srakcrkhmh
cccbgtsgag
ywtgtggagg
rartgyngrt
tcaaaacawg
ygatryccyt
yatgrarggm

raggaagcaa

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



tccaaycgrg
gargcacagg
gttaaycaga
accttragag
rcdytgtwyc
wcdgavkemr
amymmmaryg
sargaygasr
ctgcakcgkg
tcbggvtcga
<210> 34

<211>
<212>
<213>

<220>
<223>

<400> 34
tgacactgga

DNA

catatacctt
ttattatcta
ggtatatctc
ggctatttaa
ccggctattt
gatcgacgtg
aatggccaaa
gacatttgag
ttatatgctt
ttttcagtgg
tttctgaatt
aacaatgaag
aagatttgcc
ctatggtggg
cattccagtc
tactacaatt
tcgactcgct
tgggaggaga

accgactatc

1873

artcrgccag
takcrcartt
artwcaatgr
caaaggtgaa
cygcngbbtc
cvtchgayrs
avryyggagg
ayttystcaa
trgcragcct

cstevtrr

ttgcatttca
gatgggccta
catcccaacg
cctaacaaag
gccggtcgac
gttgttacca
catgtgcttt
tttaagggtc
gggcccaaaa
taaaattgag
aatcaactca
atttcaggat
gcgtctatgg
tcgactccgg
aggagacatt
aacaatgaag
aagatttgcc
ctatggtggg
cattccagtc

tactacaatt

gcgytcraga
aagagtygar
dgctgcygty
gatggcmgag
bgayatgtcd
brcbkthccs
yarcaayrrn
ygrsdmymwg
ggagcayctc

artificial sequence

tcaattgatg
ttgcaatgaa
gagctatgca
gatgcaatga
tagctcctca
cctgatcaat
gcatgtatta
gtccggtcat
ttacgagttg
agagaaaaag
ccaggattca
tttcagcgat
tggcctgagce
taaaagaagg
atttcaggat
gcgtctatgg
tcgactccgg
aggagacatt
aacaatgaag

aagatttgcc

agcagaaagg
aactcbtcrc
gacaatagrg
gactcrgtga
tcyctcagca
rtmcargayg
tacatgcchg
ghyrcyrgca

cagmaragra

attttcatcg
agagtttttt
aacatcaatg
tgattgaagc
tgcgacgagg
tctcgctaaa
ggtgtttcgg
tgtccgcgeg
cagttgtaga
cgaactgggc
agtcatagac
tctcgtttag
acgacgactt
gcgacgacag
tttcagcgat
tggcctgagm
taaaagaagg
atttcaggat
gcgtctatgg

tcgactccgg

Pge

crgctcacyt
tsytamggcg
trytwaargc
agcgggtrac
tgcemttcam
accynaryrv
abatrscytc
agatkggcmg
tgtgygghgg

agtgtcaagt
atgttgttca
ttccatttgt
ttatcgcttc
tgggactaaa
cagcccagcg
atatagggtt
cacgttcgaa
tgctgttact
ctagctcaca
ttagcactgg
tgggaggaga
accgactatc
tggcgcgect
tctcgtttag
acgacgactt
gcgacgacag
tttcagcgat
tggcctgagc

taaaagaagg

gaatgarytv
dctygctgay
rgaygtygar
wggcrtgarc
yrgctcyccw
ttacttcken
ytcdgydcar
vmchgmytcg

vcergetter

consensus sequence for the promoter of A homoeolog

tcatctcgtt
ttgaatttta
gaatagtéac
tggatgacct
catctaaaac
gtcccaacat
tgtggttgca
cgcgtccgeg
tggttcatat
agrtttggtt
tgtttgtatt
cattccagtc
tactacaatt
tcgactcget
tgggaggaga
accgactatc
tggcgegect
tctcgtttag
acgacgactt

gcgacgacag

780
840
900
960
1020
1080
1140
1200
1260
1278

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

1020
1080
1140
1200




ctaatgcttg
ttctttatag
taaatcgaaa
catcgggaat
ctaagattcc
aaaatcggaa
agccgtggac
gccagccacc
tccectctec
ccgatcaaac

ctceccegegce

tggcgcgcect tcgactcgcet
tgtaatcttt attttttgtg
aagtctttcc gaaaaataaa
gccaccggcc ttctaggaag
agggcaagaa aaatcaaaag
gagaacaaat tcaccttcca
cgccgegtgce gccggcgcegg
cccttttacc aaccagccaa
cctccctececc actacccgtce
gaccagaggg agaaaaattc
ccacccgecg cagcctegcec
gtattctcgc atg

<210> 35

<211> 1709

<212> DNA

<213> artificial sequence
<220>

<223>

<220>

<221> misc_feature
<222> (12)..(12)
<223> nis a, ¢, g,
<220>

<221> misc_feature
<222> (25)..(26)
<223> n is a, ¢, g,
<220>

<221> misc_feature
<222> (74)..(74)
<223> n is a, c, g,
<220>

<221> misc_feature
<222> (92)..(92)
<223> n 1is a, ¢, g,
<220>

<221> misc_feature
<222> (111)..(11D
<223> nis a, ¢, g,
<220>

<221> misc_feature
<222> (175)..(175)
<223> n is a, ¢, g,
<220>

<221> misc_feature
<222> (178)..(178)
<223> nis a, ¢, 9,

<220>

tagtcgttgce
tattattttg
aggtaagata
aatgggagtg
caaaaggaga
aaggggagga
tcgtgatcgce
atccaatccc
cctctgeccc
cctcgaatcc

cgcggttccg

Pge

taagtgtttg
acagtttatg
agataaccaa
caatttattt
agaatacaaa
aatccgcgcec
ccgctgagtc
cgctccctgt
caagcgagac
tccgcggect

gatcaggaag

ctcatctggt
aacagatcag
ggctgcccgce
ataaaaaggg
atgaaagaga
gccgcaatac
acccattttc
ctctcttect
acacgacacc
cgtggaaatc

gtcccccggc

consensus sequence for the promoter of B homoeolog

1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1873



<221> misc_feature
<222> (215)..(215)
<223> nisa, c, g, or t

<220>

<221> misc_feature

<222> (263)..(263)

<223> nis a, ¢, g, or t

<220>

<221> misc_feature

<222> (304)..(304)

<223> nisa, ¢, g, or t

<220>

<221> misc_feature

<222> (322)..(322)

<223> nisa, c, g, or t

<220>

<221> misc_feature

<222> (414)..(414)

<223> n is a, ¢, g, or t

<220>

<221> misc_feature

<222> (431)..(43D)

<223> nisa, c, g, or t

<220>

<221> misc_feature

<222> (484)..(484)

<223> nis a, ¢, g, or t

<220>

<221> misc_feature

<222> (579)..(579)

<223> n is a, ¢, g, or t

<220>

<221> misc_feature

<222> (716)..(716)

<223> nis a, ¢, g, or t

<220>

<221> misc_feature

<222> (738)..(739)

<223> nisa, ¢, g, or t

<220>

<221> misc_feature

<222> (806)..(806)

<223> nisa, ¢, g, or t

<220>

<221> misc_feature

<222> (834)..(834)

<223> n is a, ¢, g, or t

<220>

<221> misc_feature

<222> (898)..(898)

<223> nis a, ¢, g, or t

<220>

<221> misc_feature

<222> (943)..(943)

<223> nis a, ¢, g, or t

<220>
Pge



<221> misc_feature
<222> (974)..(0974)
<223> nis a, ¢, g, or t

<220>

<221> misc_feature
<222> (981)..(981)

<223> nisa, ¢, g, or t

<220>

<221> misc_feature

<222> (1016)..(1016)
<223> nis a, c, g, or t

<220>

<221> misc_feature

<222> (1033)..(1033)
<223> nisa, c, g, or t

<220>

<221> misc_feature

<222> (1093)..(1093)
<223> nis a, ¢, g, or t

<220>

<221> misc_feature

<222> (1154)..(1154)
<223> n is a, ¢, g, or t

<220>

<221> misc_feature

<222> (1241)..(1241)
<223> nis a, ¢, g, or t

<220>

<221> misc_feature

<222> (1244)..(1244)
<223> nisa, ¢, g, or t

<220>

<221> misc_feature

<222> (1258)..(1258)
<223> n is a, ¢, g, or t

<220>

<221> misc_feature

<222> (1300)..(1300)
<223> nisa, ¢, g, or t

<220>

<221> misc_feature

<222> (1425)..(1425)
<223> nis a, ¢, g, or t

<220>

<221> misc_feature

<222> (1533)..(1533)
<223> n is a, ¢, g, or t

<220>

<221> misc_feature

<222> (1668)..(1668)
<223> n is a, ¢, g, or t

<400> 35

ccggttcttt gntttcaccc gccchnccgce tgagctacct cgccgcgget tttcattget 60
cgcaagcagg ccgncgaggg cggcgaggac cntgagatgc tcctcctcct ngacggcggce 120
ttcggcttcc tcctccagca acgccgcgag cgcctcctcg tcgtccgagt ccatnggngg 180

Pge



gccaggcaga
ctgccctgeg
cggngaaacc
gcggtgggcy
atctagacga
cgcnagagcc
acgggccgag
cgacgcgtaa
ttgtgtgtta
gtttcccgtg
cttagggcta
tgttgttttt
ctctgatcta
ggccttagca
aaagaaggac
agtgtctgcg
taatgaacag
accaaggctg
aaaaggaaag
agagagagag
ccgegecgec
ctgagtgctg
gctccttgtce
cagcaccgac
gtggaacccc
tcgtacagcc
<210>
<211>
<212>
<213>

<220>
<223>

36
1650
DNA

<220>
<221>
<222>
<223>

(81)

<220>
<221>

caaatagtcg
cggccggaac
tcttctcttt
gcgccgtgat
ntggcttgac
cctgagcccc
ccggcggatt
aaagttgcct
ggacttaaaa
cctcececgnng
tggaggcacg
agttttgtta
tgcttctctt
cgangacgta
gangacggtg
ggnctgggtg
accngaagtc
cccgcatcca
ccaagaaaaa
agagagaaca
gcaataccgc
actcaccatt
cccttectcc
cagagaggga
acccgccgea

ggcggattcc

misc_feature

.. (8L)

misc_feature

aacaccttgc
gcngaaaaaa
tncggcgggg
cggcagggtg
ttttcgectg
ccagtgcgcec
ttgatgtttt
gg9ggggggct
aaataacagt
gtgtcggtgt
gtggancccg
gaattggtgt
cattgacgat
ncgactgtct
gcgcgecttce
taattttcat
tttccgaaaa
ttttgaaatt
tcaaaagcta
aattcacctt
cgcgtgegec
tttccctttt
tccctcccac
gaaaaattcc
gcctcgecct

gctcgcatg

artificial sequence

nis a, c, g, or t

gagcntggtt
atcgctcgga
aatgacctat
gcggccgagce
acagtgtggc
gggttcggcec
gggggcgcna

gttgggggcyg
tggtacccat

ttggcgccga
gcctttgtcg
cttgctcgga
ggttgttgtt
attaaaataa
ggctcgctct
tttttgtgtt
ataaataaat
ggaaataact
agattcccan
cgagaaaacg
ggcgcggage
accaaccagc
tthccctctc
cgatcaaacc

ccececgegecg

Pge

ggcgcacact
cgatggtgga
ctagctgtgg
9cgcgggggg
tcaggcgtgt
tgcgatcgec
ctggggcgtt
cggctggagt
tcgectgaccc
tctgcctcegt
gctggatggt
gaggtgaggc
ctnttacgct
gatttgcccc
agtgcttgta
ctttgtaata
cgaaaaggta
ngantgcaat
aagcagaaga
gaaaagggga
cgtgngctcg
caagccacca
ccctcteccc
ctcgaatcct

cggttcgnga

cgccggtaca
gaggctgcecg
tgggtggtgg
tggnaggtga
tttttccttg
ggacccaaaa
tttttggcge
tgctctaaga
aaccghcagg
ctcttgtgtc
tctntttttg
aacgacgnct
ggtcttgtcg
gactcnggta
gtcatcgcta
ttttgacagt
agataagata
ttattttnta
atagaaaatg
ggaaggaaat
tgatcgcctg
tccaatcccc
aagcgagaca
ccgecggectce

tcagggcggt

consensus sequence for the promoter of D homoeolog

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
1709



<222>
<223>

<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>

<400> 36
gcggctggca

tggaggttgt
tttggttcgg
tgtggtagcg
tgggtatgag
cctgcgggcg
cgtgtaccgg
ttcttgaagg
ccggtgggcg
tctttctctt
tcgaactttc
tcggcaaaat
tcttgtatcc
cccttttgtg
acgnhctctct
tagtgtcatt
cgtttctctt
tgtcgggect
tgtaattgtt
tctctcccga

ccttctagga

(287)..(287)
nis a, ¢, g,

misc_feature
(400)..(400)
nisa, ¢, g,

misc_feature
(411).. (41D
n is a, ¢, g,

misc_feature
(632)..(632)
n is a, ¢, ¢,

misc_feature
(844)..(844)
nis a, c, g,

misc_feature
(1304)..(1304)
nisa, ¢, g, or t

gggtcggcgt
ccccteccac
ccggectegce
caggttggtg
gggtagggcg
ccatcaacct
gagaaatcct

tgttgcttgg

cagcggttge

gcttttctct
tggctgtatc
aacagctcgt
ttagggctat
ttgtttttag
taagatgtaa
agaggacgtg
tggtggatcc
ttgagtcgct
attttttgtt
aaataaataa

aagcatccat

gctcctgege
ntggctgtgg
agcgtctgcg
ggcggttggc
aaatcccctc
tcttgaaggg
aggattcgtc
ttcgcggcga
gggacgcatc
tgtttttctt
gagtggttgc
acccagggca
ggaggcacga
ttttgttaaa
taaggttcct
tggaggttta
acgtggattc
ctagtgcttg
ttctttgtac
atcaaaaaga

tttgaaactg

ctgcgtccgg
tgctcctggt
gtggagagac
gtggtggagc
tcgggtccgce
cgtcgggagt
cgggcagcan
ctcgatggca
agctctcgtt
ttgggcatga
tntattaata
cccaaccgec
tggatcttga
tggtgtcttg
cccgctttga
tctccggcgg
ggttttcgtt
cagtcgtcgt
tattttgaca
taagataagc

aaataatagg
Pge

tctgctacgg
ccctatcgge
gacggtggtg
cgccggttgg
ccagcancga
acctctcgcc
cgtcgtcgtc
ttggagcgtg
catccggtgc
ttgtgttgtt
tagcggggceg
agggtttccc
cctttgccgg
ctcggagagg
cccecgtctca
atctcgcggt
cgtctatgtt
taagtgtttg
gttaatgaac
aaggctaccc

agtgcaattt

cttgtgccag
ggtggtctcg
tcctegtgac
tcctgggttg
cgcggtgacg
cgcttccctce
ntcgcagtcc
gtggatgttt
tgccggcatt
tgccccagcea
caagcctttt

gtacctcctc

ttggagggtt
cgaggcagceg
gtggtgcttc
gtccggttgg
accctggtct
cgggtctgga
aaaccagaag
gcgccaccgg

atttctaaaa

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

1020
1080
1140
1200
1260



agggaaagcc
aaatccgcgce
cccgectget
cgctccctgt
gacacaacac
cctcgtggaa

aaggttcgga

aagaaaaatc
cgccgcaata
gactcaccat
ctcttcctec
cgaccagaga
tcccagceccg

cggcggattc

aaaagctcag
ccgeecgegtg
ttttcccttt
tccctcccac
gggaggaaaa
ccgcagcectc

cggtcgcatg

attctcatct
cgccggcegeg
taccaaccag
tacccgtctc
ttcccgatca

gcccteccccg

Pge

aaanaacgga
gagccgtgcg
ccaagccacc
tcccctctec
aaccctcgaa

cgccgeggtt

aaaggggagg
ctcgtgatcg
atccaatccc
ccccaagcga

tccteccgegg

cgggatcagg

1320
1380
1440
1500
1560
1620
1650



