<110>

<120>

SEQUENCE LISTING

Bayer CropScience AG

wheat starch/wheat flours

<130>

EPOS8
2008

<150>
<151>

<150>
<151>

Usel
2008

<160> 18
<170>
<210> 1

<211> 2433
<212> DNA
<213> Oryz

<400> 1
atgtcgtcgg

tcacggggag

tacgacggcc

cggcgtcggg

gagcgggcgg

ccccgcetegce

gtcggccggt

ccggcgecga

gacgacacac

gccacgccge

tccgtagaca

ccgcceggtt

gcagaggata

BCS 08-5010 PCT

075631.5
-07-10

/134,465
-07-10

a sativa

ccgtcgtecge

ggcccaggag

gcgccggaag

atgcgggcgt

gtgaggacga

gtcgcggegg

acggctccgg

cacaggacgc

ctgcctcacg

cggtgaccat

agccgcagcece

caaatcccag

agagcgcaaa

PatentIn version 3.3

gtcatccacc

ggggagggtg

gctagcccta

ggtgcgecge

cgacgaggag

cgtcggcaag

cggtgatgcg

cgcctcaagt

gaacggatcg

aacgaagctc

ggagttcgtc

gtcgtccget

agttgttgag

acgttcctcg

gtgggcgtgg

cgggcgcecgce

gcggatgatg

gaggagttct

gtcttgaagc

gcgagagtge

aagaacggag

gtcgttaccg

ccagcgecgg

atcccagacg

cctctcccca

agtgctccga

tcgegcetcege

ccgecgecgec

ctccgcceceg

gggagaacga

cttcgggege

ggaggggceac

gcggggeggce

cgcttctcag

gcgccgacaa

actcccccgt

cgacggcgcce

agcctgacaa

agccaaaggc

Wheat starch and wheat flours and foodstuffs containing this

ctcttcggcg
ggccctgett
gcctcggect
ggcggcggtg
gtggcagccg
cgtcccgcecc
cgcgccggeg
cggccgcgac
gcctgeccgcce
gatccttcca
ggcgccgéca
ttcggaattt

gactagatct

60

120

180

240

300

360

420

480

540

600

660

720

780
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tcecectattce

gaaccggacg

gattctgaga

gtgatcgtgg

gcaggtgctt

aggtacggtg

ggacaggatc

attgacgctc

atcatgaagc

tgcggtggty

gcactcctgc

cgctctgtec

ccctacatgg

ggcgagcacg

agccecggcet

atacgggaga

aacccggagg

ctggactcca

cgcgacgacg

atcatcggcg

tcecggecgec

gtgcgegggt

gtgctggtca

tacggcaccg

gacccgtteg

ctgcggtaga

ccgeggagga

tcgaccagga

tggctgctga

tacccaaagc

attacgcgga

tggaagtgaa

ctctcttecg

gcatgattct

o

A e e
cgcccratgg

ctgtttatct

ttgtgataca

aattgccgga

ccaacatctt

acctctggga

acgactggaa

tggacgtgca

gcaagccgcg

tgcecgetgat

acgcgatgcec

gcgacctgga

gggtggggtt

tgcegtegeg

tcceegtcegt

aggacaccgg

agaggagacg

tggcgatgac

tgacgattcg

atgttctccc

tttggcgagg

agcccaggat

atatttccat

tcaccgtcag

gttttgtaag

ggatggcaac

gaaggcatat

taatatcgcect

gcactacctg

cggcgcggge

gctgaagacg

gatgaacggc

cctgcagtcc

gtgcaaggcg

cgggttcatc

gtggatcgcc

ggtgatgctg

ctcggtgaag

gttcgagccg

gcacgccgtce

cctcgggtgg

tgggatttca
gatgatgact
ggccctttgg
tggtgcaaaa
agaggacatc
gtaggaatca
gcatttatcg
gatgacatct
gctgctgttg
ttggtgttec
tacagagaca
taccagggcc
gatcacttca
ctgaagatgg
acggagggcg
atcgtgaacg
gacggctacg
gcgctgcagce
gggcggctcg
gggcaggacg
cagcgg&tcg
atggcgcacc
tgcggcctca
ggcgggctga

acgttcgacc

agaaatattt

gggctgattc

ctggggagaa

caggtgggct

gtgttatggt

ggaaatacta

atggagttga

atggggggaa

aggttccttg

ttgcaaacga

atggcatgat

gtggcccagt

agctgtacga

cggaccgggt

gctggggcect

gcatcgacta

ccaactacac

gcgagctggg

acgggcagaa

tgcagctggt

aggcgcagca

ggatcacggc

accagctcta

gggacaccat

gcgccgagcece

tgatctgaac

agatgcgtca

tgtcatgaac

tggagatgtt

tgtggtacca

caaggctgct

ttttgtgtte

cagacaggaa

gcacgttcca

ttggcacact

gcagtacact

agatgaattc

cccegtegge

ggtgaccgtg

ccacgacatc

ccgggagtgg

cgtggcctcg

gctggaggtg

aggtgtggac

gctgctgggce

caacagcaag

gggcgccgac

cgccatggceg

gtcggegttce

gcacaagctc

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280
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atcgaggcge tcggccactg cctcgagacg taccgcaagt acaaggagag ctggaggggg 2340

ctccaggtgc gcggcatgtc gcaggacctc agctgggacc acgccgccga gctctacgag 2400

gaggtccttg tcaaggccaa gtaccaatgg tga 2433
<210> 2

<211> 810

<212> PRT

<213> Oryza sativa
<400> 2
Met Ser Ser Ala Val Val Ala Ser Ser Thr Thr Phe Leu Val Ala Leu

1 5 10 15

Ala Ser Ser Ala Ser Arg Gly Gly Pro Arg Arg Gly Arg Val Val Gly
20 25 30

Val Ala Ala Pro Pro Ala Leu Leu Tyr Asp Gly Arg Ala Gly Arg Leu
35 40 45

Ala Leu Arg Ala Pro Pro Pro Pro Arg Pro Arg Pro Arg Arg Arg Asp
50 55 60

Ala Gly Val Val Arg Arg Ala Asp Asp Gly Glu Asn Glu Ala Ala Val
65 70 75 80

Glu Arg Ala Gly Glu Asp Asp Asp Glu Glu Glu Glu Phe Ser Ser Gly
85 90 95

Ala Trp Gln Pro Pro Arg Ser Arg Arg Gly Gly Val Gly Lys Val Leu
100 105 110

Lys Arg Arg Gly Thr Val Pro Pro Val Gly Arg Tyr Gly Ser Gly Gly
115 120 125

Asp Ala Ala Arg Val Arg Gly Ala Ala Ala Pro Ala Pro Ala Pro Thr
130 135 140

-3-



Gln

145

Asp

Lys

Pro

Phe

Asn

225

Ala

Ala

Phe

Asp

Asp

305

Val

Leu

Asp

Asp

Pro

Asp

Val

210

Pro

Glu

Thr

Lys

Asp

290

Gln

Ile

Gly

Ala

Thr

Ala

Ser

195

Ile

Arg

Asp

Arg

Lys

275

Asp

Asp

Val

Asp

Ala

Pro

Ala

180

Pro

Pro

Ser

Lys

Ser

260

Tyr

Asp

Asp

Val

Val

Ser

Ala

165

Ala

Val

Asp

Ser

Ser

245

Ser

Phe

Asp

Asp

Ala

325

Ala

Ser

150

Ser

Thr

Ile

Ala

Ala

230

Ala

Pro

Asp

Trp

Ser

310

Ala

Gly

Lys

Arg

Pro

Leu

Thr

215

Pro

Lys

Ile

Leu

Ala

295

Gly

Glu

Ala

Asn

Asn

Pro

Pro

200

Ala

Leu

Val

Pro

Asn

280

Asp

Pro

Cys

Leu

Gly

Gly

Val

185

Ser

Pro

Pro

Val

Ala

265

Glu

Ser

Leu

Ser

Pro

Ala

Ser

170

Thr

Val

Ala

Lys

Glu

250

Val

Pro

Asp

Ala

Pro

330

Lys

Leu

155

Val

.Ile

Asp

Pro

Pro

235

Ser

Glu

Asp

Ala

Gly

315

Trp

Ala

Leu

vVal

Thr

Lys

Pro

220

Asp

Ala

Glu

Ala

Ser

300

Glu

Cys

Leu

Ser

Thr

Lys

Pro

205

Pro

Asn

Pro

Glu

Ala

285

Asp

Asn

Lys

Ala

Gly

Gly

Leu

190 .

Gln

Pro

Ser

Lys

Thr

270

Glu

Ser

Val

Thr

Arg

Arg

Ala

175

Pro

Pro

Gly

Glu

Pro

255

Trp

Asp

Glu

Met

Gly

335

Arg

Asp

160

Asp

Ala

Glu

Ser

Phe

240

Lys

Asp

Gly

Ile

Asn

320

Gly

Gly

-4-



His

Gln

Glu

385

Ile

Asn

Val

Gly

Val

465

Arg

Val

Phe

Ala

Arg

Asp

370

Val

Asp

Glu

Asn

450

Tyr

Ser

Asp

Lys

Gly
530

Val

355

Val

Lys

Ala

Gln

Val

435

Leu

Leu

Val

Glu

Leu

515

Leu

340

Met

Gly

Tyr

Pro

Glu

420

Pro

Val

Lys

Leu

Phe

500

Tyr

Lys

Val

Ile

Phe

Leu

405

Ile

Trp

Phe

Ala

Val

485

Pro

Asp

Met

Val

Arg

His

380

Phe

Met

His

Leu

Tyr

470

Ile

Tyr

Pro

Ala

Val

Lys

375

Ala

Arg

Lys !

Val

Ala

455

Tyr

His

Met

val

Asp
535

Pro

360

Tyr

Phe

His

Pro

440

Asn

Arg

Asn

Glu

Gly

520

Arg

345

Arg

Tyr

Ile

Arg

Cys

Asp

Asp

Ile

Leu

505

Gly

Val

Tyr

Lys

Asp

Gln
410

[
p—
®

Gly

Trp

Asn

Ala

490

Pro

Glu

Val

Gly

Ala

Gly

395

Asp

£
o
£

Gly

His

Gly

475

Tyr

Glu

His

Thr

Asp

Ala

380

Val

Asp

Phe C

Val

Thr

460

Met

Gln

His

Ala

Val
540

Tyr

365

Gly

Asp

Ile

Pro

445

Ala

Met

Gly

Tyr

Asn

525

Ser

350

Ala

Gln

Phe

Tyr

430

Tyr

Leu

Gln

Arg

Leu

510

Ile

Pro

Glu

Asp

Val

Gly
415

o]
}..J
W)

Gly

Leu

Tyr

Gly

495

Asp

Phe

Gly

Ala

Leu

Phe

400

Gly

o =]
[
[\]}

Asp

Pro

Thr

480

Pro

His

Tyr
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Leu

545

Ile

Tyr

Tyr

Lys

Pro

625

Ile

Val

Phe

Val

Pro

705

Tyr

Met

Trp

Arg

Arg

Ala

Ala

610

Leu

Ile

Leu

Glu

Lys

690

Ser

Gly

Ser

Glu

Glu

Glu

Asn

595

Ala

Ile

Gly

Leu

Ala

675

Met

Arg

Thr

Ala

Leu

Asn

Trp

580

Tyr

Leu

Asp

Gly

660

Gln

Ala

Phe

Val

Phe

Lys

Asp

565

Asn

Thr

Gln

Phe

Ala

645

Ser

His

His

Glu

Pro

725

Asp

Thr

550

Trp

Pro

Val

Arg

Ile

630

Met

Gly

Asn

Arg

Pro

710

Val

Pro

Thr

Lys

Glu

Ala

Glu

615

Gly

Pro

Arg

Ser

Ile

695

Cys

Val

Phe

Glu

Met

Val

Ser

600

Leu

Arg

Trp

Arg

Lys

680

Thr

Gly

His

Glu

Gly

Asn

Asp

585

Leu

Gly

Leu

Ile

Asp

665

Val

Ala

Leu

Ala

Asp

Gly

Gly

570

Val

Asp

Leu

Asp

Ala

650

Leu

Arg

Gly

Asn

Val

730

Thr

Trp

555

Ile

His

Ser

Glu

Gly

635

Gly

Glu

Gly

Ala

Gln

715

Gly

Gly

Gly

Val

Leu

Ser

Val

620

Gln

Gln

Val

Trp

Asp

700

Leu

Gly

Leu

Leu

Asn

Gln

Lys

605

Arg

Lys

Asp

Met

Val

685

Val

Tyr

Leu

Gly

His

Gly

Ser

590

Pro

Asp

Gly

Val

Leu

670

Gly

Leu

Ala

Arg

Trp

Asp

Ile

575

Asp

Arg

Asp

Val

Gln

655

Gln

Phe

Val

Met

Asp

735

Thr

Ile

560

Asp

Gly

Cys

Val

Asp

640

Leu

Arg

Ser

Met

Ala

720

Thr

Phe

6



Ala
755

Asp Arg

Glu Thr
770

Tyr

Gly Met
785

Ser

Glu Val Leu

-~

3
2433
DNA

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

NN
o

<220>

<223> Synt

<400> 3
atgtctagcg

agcecggggcg

tatgacggga

aggcgceaggg

gagcgggcecg

ccgcgttcaa

gtcggaaggt

ccagcaccga

gacgacacac

gccacgecgce

tccgtagaca

740

Glu Pro

Arg

Lys

Gln Asp

His

Tyr

Leu

Leu
760

Lys

Lys Glu

775

Ser Trp

790

Val Lys

805

hetic DNA,

cggtggttgc

ggccacgtag

gagctggcag

atgcgggtgt

gcgaggacga

ggcgeggtgg

acggctccgg

cgcaagacgc

ctgcctcacg

cggtgaccat

agccgcagcec

Ala

Lys Tyr

Artificial sequence

745

Ile Glu Ala

Ser

Trp

Ala
795

Asp His

Gln Trp

810

750

Leu Gly His
765

Arg Gly Leu Gln

780

Ala Glu Leu

mutation at position 2209

gtccagcaca

ggggcgcegtce

gctagccctg

tgtcaggcgg

tgacgaggag

agttggcaag

tggagacgcc

agcgtcgtcect

gaacggatcg

aacgaagctc

ggagttcgtc

acttttctcg
gtgggcgtgg
cgcgcccectce
gctgatgacg
gaggagttct
gtcctcaaac
gctcgggtga
aagaatggcg
gtcgttaccg
ccagcgcegg

atcccagacg

tcgcacttge

ccgctececcce

cgccaccecg

gggagaacga

cgtceggggce

gtcgcggtac

gaggagccgc

cgcttttgte

gcgccgacaa

actcccceccegt

cgacggcgcece

Cys Leu

Val Arg

Tyr Glu
800

ctctagcgeg

agccctectg

ccctagacct

ggccgeagtg

ctggcagcca

cgtgccgcca

ggcacccgcet

aggcagggat

gcctgecgcece

gatccttcca

ggcgccgceca

60

120

180

240

300

360

420

480

540

600

660

-7-



ccgcecggtt

gcagaggata

tcecectatte

gaaccggacg

gattctgaga

gtgatcgtgg

gcaggtgctt

aggtacggtg

ggacaggatc

attgacgctc

atcatgaagc

tgcggtggtg

gcactcctgc

cgctctgtcece

ccctacatgg

ggcgagcacg

agccceggcet

atacgggaga

aacccggagg

ctggactcca

cgcgacgacg

atcatcggcg

tccggcecgcec

gtgcgcgggt

gtgctggtca

caaatcccag

agagcgcaaa

ctgcggtaga

ccgcecggagga

tcgaccagga

tggctgctga

tacccaaggc

attacgcgga

tggaagtgaa

ctctcttcecg

gcatgattct

tgccctatgg

ctgtttatct

ttgtgataca

aattgccgga

ccaacatctt

acctctggga

acgactggaa

tggacgtgca

gcaagccgcg

tgccgctgat

acgcgatgcc

gcgacctgga

gggtggggtt

tgcegtegeg

gtcgtccgcet

agttgttgag

agaggagacg

tggcgatgac

tgacgattcg

atgttctccc

tttggcgagg

agcccaggat

atatttccat

tcaccgtcag

gttttgtaag

ggatggcaac

gaaggcatat

taatatcgct

gcactacctg

¢ggegcegggce

gctgaagacg

gatgaacggc

cctgcagtcc

gtgcaaggcg

cgggttcatc

gtggatcgcc

ggtgatgctg

ctcggtgaag

gttcgagcceg

cctctceccecceca

agtgctccga

tgggatttca

gatgatgact

ggtcctttgg

tggtgcaaaa

agaggacatc

gtaggaatca

gcatttatcg

gatgacatct

gctgctgttg

ttggtgttcc

tacagagaca

taccagggcc

gatcacttca

ctgaagatgg

acggagggcg

atcgtgaacg

gacggctacg

gcgctgcage

gggcggceteg

gggcaggacg

cagcggttcg

atggcgcacc

tgcggcctca

agcctgacaa

agccaaaggc

agaaatattt

gggctgattc

ctggggagaa

caggtgggct

gtgttatggt

ggaaatacta

acggagttga

atggggggaa

aggttccttg

ttgcaaacga

atggcatgat

gtggcccagt

agctgtacga

cggaccgggt

gctggggcect

gcatcgacta

ccaactacac

gcgagctggg

acgggcagaa

tgcagctggt

aggcgcagca

ggatcacggc

accagctcta

ttcggaattt

gactagatct

tgatctgaac

agatgcgtca

tgtcatgaac

tggagatgtt

tgtcgtacca

caaggctgct

ttttgtgtte

cagacaggaa

gcacgttcca

ttggcacact

gcagtacact

agatgaattc

ccecegtegge

ggtgaccgtg

ccacgacatc

ccgggagtgg

cgtggccteg

gctggaggtg

aggtgtggac

gctgctgggce

caacagcaag

gggcgccgac

cgccatggcg

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160
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tacggcaccg
gacccgttcg
atcgaggcgc
ctccaggtgc
gaggtccttg
<210> 4

<211> 810
<212> PRT

<213> Arti

<220>
<223>

<400> 4

Met Ser Ser

Ala Ser Ser

Ala
35

Val Ala

Ala Leu

50

Arg

Ala
65

Gly Val

Glu Arg Ala

Ala Trp Gln

Lys Arg Arg

tcececgtegt

aggacaccgg

tcggcecactg

gcggcatgte

tcaaggccaa

ficial

Ala Val

Ala
20

Ser

Pro Pro

Ala Pro

Val

Arg

Glu
85

Gly

Pro Pro

100

Gly Thr

Val

Arg

Ala

Pro

Arg

70

Asp

Arg

Val

gcacgccgtc

cctcgggtygg

cctggagacg

gcaggacctc

gtaccaatgg

Point mutation of amino acid 737

Ala

Ser

Gly

Leu
40

Leu

Pro Pro

55

Ala Asp

Asp

Asp

Ser

Arg

Pro Pro

ggcgggctga

acgttcgacc

taccgcaagt

agctgggacc

tga

Thr
10

Ser Thr

Pro
25

Arg Arg

Tyr Asp Gly

Arg Pro Arg

Glu
75

Asp Gly

Glu Glu

90

Glu

Arg Gly Gly

105

Val Gly Arg

gggacaccgt

gcgecgagcece

acaaggagag

acgccgecga

Phe Leu Val

Val
30

Gly Arg

Ala
45

Arg Gly

Pro
60

Arg Arg

Asn Glu Ala

Glu Phe Ser

Val Gly Lys

110

Tyr Gly Ser

gtcggcegttc

gcacaagctc

ctggaggggg

gctctacgag

(valin instead of methionin)

Ala
15

Leu

Val Gly

Arg Leu

Arg Asp

Ala Val

80

Ser
95

Gly

Val

Leu

Gly Gly

2220

2280

2340

2400

2433




Asp

Gln

145

Asp

Lys

Phe

Asn

225

Ala

Ala

Phe

Asp

Asp
305

Ala

130

Asp

Asp

Pro

Asp

Val

210

Pro

Glu

Thr

Lys

Asp

290

Gln

115

Ala

Ala

Thr

Ala

Ser

195

Ile

Arg

Asp

Arg

Lys

275

Asp

Asp

Arg

Ala

Pro

Ala

180

Pro

Pro

Ser

Lys

Ser

260

Tyr

Asp

Asp

Val

Ser

Ala

165

Ala

Val I

Asp

Ser

Ser

245

Ser

Phe

Asp

Asp

Arg

Ser

150

Ser

Thr

Ala

Ala

230

Ala

Pro

Asp

Trp

Ser
310

Gly

135

Lys

Arg

Pro

Thr
215

Pro

Lys

Ile

Leu

Ala

295

Gly

120

Ala

Asn

Asn

Pro

Pro

200

Ala

Leu

Val

Pro

Asn

280

Asp

Pro

Ala

Gly

Gly

Val

185

Pro

Pro

Val

Ala

265

Glu

Ser

Leu

Ala

Ala

Ser

170

Thr

Val

Ala

Lys

Glu

250

Val

Pro

Asp

Ala

Pro

Leu

155

Val

Ile

Pro

Pro

235

Ser

Glu

Asp

Ala

Gly
315

Ala

140

Leu

Val

Thr

Pro

220

Asp

Ala

Glu

Ala

Ser

300

Glu

125

Pro

Ser

Thr

Lys

Pro G

205

Pro

Asn

Pro

Glu

Ala

285

Asp

Asn

Ala

Gly

Gly

Leu

190

Pro

Ser

Lys

Thr

270

Glu

Ser

Val

Pro

Arg

Ala

175

Pro

Gly

Glu

Pro

255

Trp

Asp

Glu

Met

Thr

Asp

160

Asp

Ala

Ser

Phe

240

Lys

Asp

Gly

Ile

Asn
320
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Val

Leu

His

Gln

Glu

385

Ile

Asn

Val

Gly

Val

465

Arg

Val

Phe

Ile

Gly

Arg

Asp

370

Val

Asp

Arg

Glu

Asn

450

Tyr

Ser

Asp

Lys

Val

Asp

Val

355

Val

Lys

Ala

Gln

Val

435

Leu

Leu

Val

Glu

Leu

Val

Val

340

Met

Gly

Tyr

Pro

Glu

420

Pro

Val

Lys

Leu

Phe

500

Tyr

Ala

325

Ala

Val

Ile

Phe

Leu

405

Ile

Trp

Phe

Ala

Val

485

Pro

Asp

Ala

Gly

Val

Arg

His

390

Phe

Met

His

Leu

Tyr

470

Ile

Tyr

Pro

Glu

Ala

Val

Lys

375

Ala

Arg

Lys

Val

Ala

455

Tyr

His

Met

Val

Cys

Leu

Pro

360

Tyr

Phe

His

Arg

Pro

440

Asn

Arg

Asn

Glu

Gly

Ser

Pro

345

Arg

Tyr

Ile

Arg

Met

425

Cys

Asp

Asp

Ile

Leu
505

Pro

330

Lys

Tyr

Lys

Asp

Gln

410

Ile

Gly

Trp

Asn

Ala

490

Pro

Trp

Ala

Gly

Ala

Gly

395

Asp

Leu

Gly

His

Gly

475

Tyr

Glu

His

Cys

Leu

Asp

Ala

380

Val

Asp

Phe

Val

Thr

460

Met

Gln

His

Ala

Lys

Ala

Tyr

365

Gly

Asp

Ile

Cys

Pro

445

Ala

Met

Gly

Tyr

Asn

Thr

Arg

350

Ala

Gln

Phe

Tyr

Lys

430

Tyr

Leu

Gln

Arg

Leu

510

Ile

Gly

335

Arg

Glu

Asp

Val

Gly

415

Ala

Gly

Leu

Tyr

Gly

495

Asp

Phe

Gly

Gly

Ala

Leu

Phe

400

Gly

Ala

Asp

Pro

Thr

480

Pro

His

Gly




Ala

Leu

545

Ile

Tyr

Tyr

Lys

Pro

625

Ile

Val

Phe

Val

Pro
705

Gly

530

Trp

Arg

Arg

Ala

Ala

610

Leu

Ile

Leu

Glu

Lys

690

Ser

515

Leu

Glu

Glu

Glu

Asn

595

Ala

Ile

Gly

Leu

Ala

675

Met

Arg

Lys

Leu

Asn

Trp

580

Leu

Gly

Asp

Gly

660

Gln

Ala

Phe

Met

Lys

Asp

565

Asn

Thr

Gln

Phe

Ala

645

Ser

His

His

Glu

Ala

Thr

550

Trp

Pro

Val

Arg

Ile

630

Met

Gly

Asn

Arg

Pro
710

Asp
535

Thr

Lys

Glu

Glu

615

Gly

Pro

Arg

Ser

Ile

695

Cys

520

Arg

Glu

Met

Val

Leu

Arg

Trp

Arg

Lys

680

Thr

Gly

Val

Asn

Asp

585

Len

Gly

Leu

Ile

Asp

665

Val

Ala

Leu

Val

Gly

Gly

570

Val

Dsn
AaASP

Leu

Asp

Ala

650

Leu

Arg

Gly

Asn

Thr

Trp

555

Ile

His

wn
®
24

Glu

Gly

635

Gly

Glu

Gly

Ala

Gln
715

Val

540

Gly

Val

Leu

wn
®
8]

Val

620

Gln

Gln

Val

Trp

Asp

700

Leu

525

Ser

Leu

Asn

Gln

Lys

605

Arg

Lys

Asp

Met

Val

685

Val

Tyr

Pro

His

Gly

Ser

590

Asp

Gly

Val

Leu

670

Gly

Leu

Ala

Gly

Asp

Ile

575

Asp

el
~
(e}

Asp

Val

Gln

655

Gln

Phe

Val

Met

Tyr

Ile

560

Asp

Gly

Cys

Val

Asp

640

Leu

Arg

Ser

Met

Ala
720

-12-



Tyr Gly Thr

Val Ser Ala

Ala
755

Asp Arg

Glu Thr

770

Tyr

Gly Ser

785

Met

Glu Val Leu

<210> 5

<211> 2400
<212> DNA
<213> Arti

<220>
<223>

<400> 5
atgtcgagcg

cgttcccgga

cattggccge

gctggaaaga

ttgcggggygg

cgtgacgcgg

ccaccttcta

gcgacgaagg

Val Pro

725

Phe
740

Asp

Glu Pro

Arg

Lys

Gln Asp

Val

Pro

His

Tyr

Leu

Val His

Glu

Phe

Leu
760

Lys

Lys Glu

775

Ser Trp

790

Val Lys

805

ficial

cagtcgcttc

ggcgggcecag

catggccgcc

aggacgctgg

gagccgctac

ccgagggcgg

tgaacgggat

attctgggct

Ala

Lys Tyr

Synthetic sequence

tgcagcgagt

ggttagcgcec

acaaagaact

gatcgatgac

aaaggtggceg

gggcccatca

gcccgtcaac

accaacccct

Ala Val

730

Gly

Asp Thr

745

Gly

Ile Glu Ala

Ser Trp Arg

Ala
795

Asp His

Gln Trp

810

ttecctggege

cagccgccac

gcgcgcgacg

gcggcagceca

gagagacggg

cctececggeceg

ggggagaata

gcgcgtgcecc

Gly Leu Arg

Leu Gly Trp

750

Leu Gly His

765

Gly Leu Gln

780

Ala Glu Leu

tggcttcggce

acgcaggcgce

gcgceegttge

gtgtgaggca

atccagtcaa

cgcggcaaga

agtccacggg

cccatccgag

Asp Thr

735

Thr Phe

Cys Leu

Val

Arg

Glu
800

Tyr

ctcceccgggg

cggtaggctg

agccctcgcea

accgcgcgcea

gaccctggac

cgcggcaagg

tggcggggge

tactcagaac

60

120

180

240

300

360

420

480

13-



cgcgcccecg

gaagcggcag

gtggtccccg

gcgccaggcet

gttgaggaag

gatctgtggg

ggcagggctg

ccactcgcgg

tgtaagacag

gggcatcgtg

ggcgtcagga

tacattgacg

gatatttacg

gcegtegagg

gtctttatcg

cgcgatcacg

cagggacgcg

cacttccggc

aagatggccg

gaaggtggct

gttaatggca

gggtacacta

ctccaaaggg

agactcgacg

caggacgtcc

tgaatggtga

ccagcgattc

cagagaagac

ccgacacggt

cccctaagcece

acttcaagaa

tggcggacga

gggagaacgt

gtggactggg

tgatggtcgt

agtactataa

gagtggattt

gtggctccag

tccectggcea

ccaatgactg

gactgatgca

gccecgtgga

tatacgatcc

accaagttgt

ggggactgca

ttgacaatat

acttctcact

aactcggect

gccaaaaggg

agcttgtgat

gaacaaggcg

agctgcgacg

acctccatca

gagcgacgtc

gaaggctctc

gtatatcggc

tgccgggagce

gatgaacgtg

cgatgtcgcg

ggtccccagg

ggctgccggg

cgtctttatt

gcaagagatc

cgtgccatgc

gcacaccgct

atacacccgt

tgagtttccg

ggtgggcggt

cgttgtgtcc

cgacatcatt

ggagtggaat

aaggacgctt

ccaagtgagg

ggtggaaatc

gttgggtacc

aacgtcgcgt

atctcaatta

tctggcagca

gagcaggagc

tccecaccceg

tttgaggaac

ttcgaacacc

gttgtggttg

ggagcactcc

tatggcgact

caggacatgg

gatgctccac

atgaagagaa

gggggtgtgce

ctgctccctg

tccatcatgg

ttcacagagc

gagcacgcaa

ccagggtacc

cgccaaaacg

ccagaggtcg

gacagcggaa

gccgacgtgce

atcgccgatg

ggccgceccatg

cccecaccgac

gcgacaaggc

acttcgagtc

tcaagaaggg

ctgcacctgc

cagttgaagc

atcagaacca

ccgctgagtg

caaaggccct

acgaggaagc

aggtcaacta

tcttcaggca

tgattctatt

catacggcga

tctatttgaa

tgatccataa

ttcccgaaca

actacttcgc

tctgggagtt

actggaagac

acgcgcattt

agcggcaatg

ctctecectggg

ccatgccatg

acttggagtc

ctctatcgca

tccggagtcet

aagcgcatcg

agccgtcgtg

tgtgcaggaa

caaggacgat

cgattccggg

ctcgccctgg

tgctaagaga

atatgacgtt

ctttcatgcc

ccgccaggaa

ttgcaaggcg

tggcaacttg

ggcctattac

tattgcacac

ctacctggag

tgcgggtctc

gaagactgtg

gcgcggcatc

gaagagtgac

taaggaggcc

cttcatcgga

gatcgtctct

gatgctccaa

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

-14-



cattttgaga

gctcatagga

ggactcaatc

ggtttgcgceg

ttcgatcgtg

cgcgacttta

tgggagcatg

<210> 6

<211> 799
<212> PRT
<213>

<400> 6
Ser

Met Ser

Ala Ser Pro

Ala
35

Pro His

Thr
50

Arg Ala

Asp Ala

65

Gly

Leu Arg Gly

Lys Thr Leu

gggagcatca

tcacagcecgg

agctctatgc

acaccgttcce

ccgaggcecca

aggaaagctg

ccgcgaagcet

Ala Val

Gly
20

Arg

Ala

Gly

Arg

Asp

Ile

Asp

Ala
85

Gly

Asp
100

Arg

Ala

Ser

Gly

Gly

Asp

70

Ala

Asp

cgacaaggtt

cgccgacgcec

catggcgtac

tccctttgat

caagctcatc

gagagccctce

ttacgaggac

Triticum aestivum

Ser Ala

Arg

Arg

Leu
40

Arg

Ala Val

55

Ala Ala

Thr

Lys

Ala Ala

cggggatggg

ctccttatgce

gggaccgtcc

ccatttaatc

gaggccctcg

caagagcgcg

gttctcgtga

Ala Ser Phe

10

Arg Ala

25

Arg

His Trp Pro

Ala Ala Leu

Val
75

Ala Ser

Ala
90

Val Glu

Glu
105

Gly Gly

tgggattcag

cctcgagatt

ctgtggttca

actccggtet

gtcactgcct

ggatgtccca

aggccaagta

Leu Ala Leu

Ala
30

Val Ser

Pro Trp Pro

45

Ala
60

aAla Gly

Arg Gln Pro

Arg Arg Asp

Ser
110

Gly Pro

cgtgcgccta
cgaaccgtgb
cgcggtggga
gggctggacc
gaggacttac
ggatttctca

ccaatggtga

Ala
15

Ser

Gln Pro

Pro Glin

Lys

Lys

Ala
80

Arg

Pro Val

95

Pro Pro

2040

2100

2160

2220

2280

2340

2400

-15-



Ala

Val

Ser

145

Arg

Thr

Ile

Pro

Asp

225

Val

Ala

Glu

Gly

Glu
305

Ala

Asn

130

Gly

Ala

Ser

Ser

Ser

210

Thr

Glu

Val

Pro

Ser

290

Asn

Arg

115

Gly

Leu

Pro

Ile

Asp

195

Ser

Val

Glu

Gln

Val

275

Phe

Val

Gln

Glu

Pro

Val

Ala

180

Lys

Gly

Ser

Ala

Glu

260

Glu

Glu

Met

Asp

Asn

Thr

Asn

165

Glu

Ala

Ser

Asp

Pro

245

Asp

Ala

His

Asn

Ala

Lys

Pro

150

Gly

Ala

Pro

Asn

Val

230

Lys

Leu

Lys

His

Val
310

Ala

Ser

135

Ala

Glu

Ala

Glu

Phe

215

Glu

Pro

Trp

Asp

Gln

295

Val

Arg

120

Thr

Arg

Asn

Ala

Ser

200

Glu

Gln

Lys

Asp

Asp

280

Asn

Val

Pro

Gly

Ala

Lys

Ser

185

Val

Ser

Glu

Ala

Phe

265

Gly

His

Val

Pro

Gly

Pro

Ala

170

Asp

Val

Ser

Leu

Leu

250

Lys

Arg

Asp

Ala

Ser

Gly

His

155

Asn

Ser

Pro

Ala

Lys

235

Ser

Lys

Ala

Ser

Ala
315

Met

Gly

140

Pro

Val

Ala

Ala

Ser

220

Lys

Pro

Tyr

Val

Gly

300

Glu

Asn

125

Ala

Ser

Ala

Ala

Glu

205

Ala

Gly

Pro

Ile

Ala

285

Pro

Cys

Gly

Thr

Thr

Ser

Thr

190

Lys

Pro

Ala

Ala

Gly

270

Asp

Leu

Ser

Met

Lys

Gln

Pro

175

Ile

Thr

Gly

vVal

Ala

255

Phe

Asp

Ala

Pro

Pro

Asp

Asn

160

Pro

Ser

Pro

Ser

Val

240

Pro

Glu

Ala

Trp
320
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Cys

Leu

Asp

Ala

Val

385

Asp

Phe

Val

Thr

Leu

465

Gln

His

Lys

Ala

Tyr

Gly

370

Asp

Ile

Cys

Pro

Ala

450

Met

Gly

Tyr

Thr

Lys

Glu

355

Gln

Phe

Tyr

Lys

Tyr

435

Leu

Gln

Arg

Leu

Gly

Arg

340

Glu

Asp

Val

Gly

Ala

420

Gly

Leu

Tyr

Gly

Glu
500

Gly

325

Gly

Ala

Met

Phe

Gly

405

Ala

Asp

Pro

Thr

Pro

485

His

Leu

His

Tyr

Glu

Ile

390

Ser

Val

Gly

Val

Arg

470

Val

Phe

Arg

Asp

Val

375

Asp

Arg

Glu

Asn

Tyr

455

Ser

Asp

Arg

Asp

Val

Val

360

Asn

Ala

Gln

Val

Leu

440

Leu

Ile

Glu

Leu

Val

Met

345

Gly

Tyr

Pro

Glu

Pro

425

Val

Lys

Met

Phe

Tyr
505

Ala

330

Val

Val

Phe

Leu

Ile

410

Trp

Phe

Ala

vVal

Pro

490

Asp

Gly

Val

Arg

His

w
o]
w

Met

His

Ile

Tyr

Ile

475

Phe

Pro

Ala

Val

Lys

Ala

380

Arg

Lys

Val

Ala

Tyr

460

His

Thr

Val

Leu

Pro

Tyr

365

Tyr

His

Arg

Pro

Asn

445

Arg

Asn

Glu

Gly

Pro

Arg

350

Tyr

Ile

Arg

Met

Cys

430

Asp

Asp

Ile

Leu

Gly
510

Lys

335

Tyr

Lys

Asp

Gln

Ile

415

Gly

Trp

His

Ala

Pro

495

Glu

Ala

Gly

Ala

Gly

Leu

Gly

His

Gly

His

480

Glu

His

17-



Ala

Val

Gly

545

Val

Leu

Gly

Val

Gln

625

Gln

Ser

Trp

Asp

Leu
705

Asn

Ser

530

Leu

Asn

Lys

Lys

Arg

610

Lys

Asp

Met

Val

Ala

690

Tyr

Tyr

515

Pro

His

Gly

Ser

Arg

595

Ala

Gly

Val

Leu

Gly

675

Leu

Ala

Phe

Gly

Asp

Ile

Asp
580

Gln

Asp

Val

Gln

Gln

660

Phe

Leu

Met

Ala

Tyx

Ile

Asp

565

Gly

Cys

Val

Glu

Leu

645

His

Ser

Met

Ala

Ala

Leu

Ile

550

Asn

Tyr

Lys

Pro

Ile

630

Val

Phe

Val

Pro

Tyr
710

Gly

Trp
535

Arg

Met

Thr

Glu

Leu

615

Ile

Met

Glu

Arg

Ser

695

Gly

Leu

520

Glu

Gln

Glu

Asn

Ala

600

Leu

Ala

Leu

Arg

Leu

680

Arg

Thr

Lys

Leu

Asn

Trp

Phe

585

Leu

Gly

Asp

Gly

Glu

665

Ala

Phe

Val

Met

Lys

Asp

Asn

570

Ser

Gln

Phe

Ala

Thr

650

His

His

Glu

Pro

Ala

Thr

Trp

555

Pro

Leu

Arg

Ile

Met

635

Gly

His

Arg

Pro

Val
715

Asp

Val

540

Lys

Glu

Arg

Glu

Gly

620

Pro

Arg

Asp

Ile

Cys

700

Val

Gln

525

Glu

Thr

Val

Thr

Leu

605

Arg

Trp

His

Lys

Thr

685

Gly

His

Val

Gly

Arg

Asp

Leu

590

Gly

Leu

Ile

Asp

Val

670

Ala

Leu

Ala

Val

Gly

Gly

Ala

575

Asp

Leu

Asp

Val

Leu

655

Arg

Gly

Asn

Val

Val

Trp

Ile

560

His

Ser

Gln

Gly

Ser

640

Glu

Gly

Ala

Gln

Gly
720

-18-



Gly Leu

Leu Gly

Leu Gly

Ala Leu
770

Ala Lys
785

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

<220>
<223>

<400>

Arg Asp Thr Val
725

Trp Thr Phe Asp
740

His Cys Leu Arg
755

Gln Glu Arg Gly

Leu Tyr Glu Asp
790

7

13

PRT
Artificial

Peptide

Pro

Arg

Thr

Met

775

Val

Pro

Ala

Tyr

760

Ser

Leu

Phe

Glu

745

Arg

Gln

Val

Asp

730

Ala

Asp

Asp

Lys

Pro

His

Phe

Phe

Ala
795

Phe

Lys

Lys

Ser

780

Lys

Asn

Leu

Glu

765

Trp

Tyr

Pro Val Val His Ala Val Gly Gly Leu Arg Asp Thr Val

1

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

<220>
<223>

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

5
8
5
PRT
Artificial
Peptide

misc feature
(3)..(4)

Xaa can be any naturally occurring amino acid

10

His

Ile

750

Ser

Glu

Gln

Ser Gly

735

Glu Ala

Trp Arg

His Ala

Trp

-19-



<400> 8

Ser Trp Xaa Xaa Ile

1 5
<210> 9

<211> 5

<212> PRT

<213> Artificial
<220>

<223> Peptide

<220>

<221> misc_feature

<222>  (3)..(4)

<223> Xaa can be any naturally occurring amino acid

<400> 9

Ser Trp Xaa Xaa Leu

1 5
<210> 10

<211> 6

<212> PRT

<213> Artificial

<220>
<223> Peptide 5

<400> 10

Met Asn Val Ile Val Val

1 5
<210> 11

<211> 5

<212> PRT

<213> Artificial

<220>
<223> Peptide

<400> 11

-20-



Gly Gly Asn Arg Gln

1 5
<210> 12

<211> 6

<212> PRT

<213> Artificial

<220>
<223> Peptide

<400> 12

Met Ala Asp Arg Val Val

1 5
<210> 13

<211> 5

<212> PRT

<213> Artificial

<220>
<223> Peptide

<400> 13

Glu Leu Lys Thr Thr

1 5
<210> 14

<211> 6

<212> PRT

<213> Artificial sequence

<220>
<223> Peptide

<400> 14

Arg Ala Glu Pro His Leu

1 5
<210> 15

<211> 5

<212> PRT

<213> Artificial sequence

21-



<220>
<223> Peptide
<400> 15

Leu Asp Ser Ser Lys

1 5

<210> 16

<211> 26

<212> DNA

<213> Artificial sequence
<220>

<223> PCR Primer

<400> 16

ctgagggaca ccgtgtcgge gttcga

<210> 17

<211> 26

<212> DNA

<213> Artificial sequence
<220>

<223> PCR Primer

<400> 17

tcgaacgceg acacggtgtc cctcag

<210> 18

<211> 2400

<212> DNA

<213> Triticum aestivum

<400> 18

atgtcgtcgg

agatcacgca

cactggccgce

gccgggaaga

ctcecgeggtg

cggtcgegte

ggcgggcgag

cgtggccgcec

aggacgcggg

gcgecgcecac

cgccgcatcc

ggtgagcgceg

gcagcgcacg

gatcgacgac

caaggtcgcg

ttcectegege

cagccaccce

gctcgcgacg

gccgecgegt

gagcgaaggg

tcgegtcecagce

acgccgggge

gagctgtgge

ccgtgaggca

atcccgtcaa

ctccecececggg

cggcaggttg

ggcgctegec

gccecgegcea

gacgctcgac

26

60

120

180

240

300
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cgcgacgcecg

ccgccgagta

gcgactaaag

agagcaccgg

gaggccgegg

gttgtcccag

gctccecgggt

gtcgaagaag

gacctttggg

ggccgggcetg

cctttggcag

tgcaaaacag

ggacatcgtg

ggagtccgaa

tatatcgatg

gacatttatg

gctgttgagg

gtgtttattg

agggaccatg

cagggccgtg

cacttcagac

aagatggcgg

gagggcgget

gtcaacggca

ggctacacca

cggaaggcgg

tgaacggcat

acagcgggct

tgaacggtga

cttcggattc

ctgagaagac

ctgacactgt

ctccaaagcc

atttcaagaa

tcgcagatga

gggagaatgt

gtggtctggg

ttatggttgt

aatactacaa

gagttgattt

ggggcagcag

ttccatggca

caaatgattg

gtttgatgca

gccctgtaga

tgtacgaccc

accaggttgt

gggggcttca

tcgacaacat

acttctccct

cgggccgtcce
gccggtgaac
gcccacgccce
aaacaaagct
cgcagctacc
gcegecgteg
cagcgacgtg
aaaggctctt
atacattggt
tgcgggcetcc
catgaacgtg
agatgttgcg
ggtaccaagg
ggctgctgga
tgtgttcatt
acaggaaatt
cgttccatgce
gcacacggca
gtacactcgg
tgaattcccg
cgtgggtggt
cgtggtgagc
cgacatcata
ggagtggaac

gaggacgctg

ccgcecggceag

ggcgagaaca

gcacgcgcgce

aacgtcgcect

atttccatca

tccggctcaa

gaacaagaac

tcgeccgectg

ttcgaggagce

tttgaacacc

gtcgtcgtgg

ggtgctctge

tatggggact

caggatatgg

gacgctcctc

atgaagcgca

ggcggtgtcce

ctectgectg

tccattatgg

ttcaccgagt

gaacacgcca

cccgggtacce

cggcagaacg

cccgaggtygg

gactccggca

cgaggcagga

aatctaccgg

cccatcecgte

cgccgecgac

gcgacaaggc

atttcgagtc

tgaagaaggg

cagcccccgce

ccgtggaggce

accagaatca

ctgctgagtg

ccaaggcttt

atgaagaagc

aagtgaatta

tcttccgaca

tgattttgtt

cttatgggga

tctatctgaa

tgatacataa

tgcctgagcea

actacttcgc

tgtgggagct

actggaagac

acgcccacct

agcggcagtg

cgcecgecegt

€ggcggcggce

gacccagaac

gagcatagcc

gccggagtcec

ctecggectcet

tgcggtcegtt

tgtacaagaa

caaggatgat

cgactccgga

ttctcectgg

ggcaaagaga

ctacgatgtc

tttccatgct

ccgtcaggaa

ctgcaaggcc

tggaaatctg

agcatattac

catcgctcac

ctacctggaa

cgccggectg

gaagacggtg

ccgcggcatc

caagtcggac

caaggaggcc

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800
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ctgcagcgcg

cgcctggacg

caggacgtgc

cacttcgagc

gcgcaccgga

gggctgaacc

ggcctcaggg

ttcgaccgceg

cgagacttca

tgggagcacyg

agctgggcect

ggcagaaggg

agctggtgat

gggagcacca

tcacggcggg

agctctacgc

acaccgtgcec

ccgaggcegca

aggagagctg

ccgccaagcet

gcaggtccge

cgtggagatc

gctgggcacc

cgacaaggtg

ggcggacgceg

catggcctac

gccgttcgac

caagctgatc

gagggccctce

ctacgaggac

gccgacgtgce

atcgcggacg

gggcgccacg

cgcgggtggg

ctcctcatgce

ggcaccgtcc

cccttcaacce

gaggcgctcg

caggagcgceg

gtcctcgtca

cgctgctcgg

ccatgccctg

acctggagag

tggggttctc

cctcecggtt

ccgtcgtgea

actccgggct

ggcactgcct

gcatgtcgca

aggccaagta

cttcatcggce

gatcgtgagc

catgctgcag

cgtgcgectg

cgagccgtgce

cgccgteggce

cgggtggacyg

ccgcacctac

ggacttcagc

ccagtggtga

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400




