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cgctcatcaa
ggatgtcgge
tcatcaagag
ctcactgaca
cccgtacaag
ctggcacgee
cgtgetgeag
cggegacctce
ggcgtgcacc
gtacccctac
gcecggcacy
catcacgagc
ctectccgac
ggccctyggag
gggcatgaac
gctgetetac
catccccaac
<210> 3

<211> 862
<212>
<213>
<400> 3

1

Ala Arg

Leu Asn
35

Gly Lys

50
Asp Asnh
65

Trp val

t.eu Thr

PRT
Hordeum vulgare cv. Barke

Leu

ASp

Gly

Gly

Thr

phe

cgceggegge
cgtggtgtac
gtacgtacct
ggaacgtggt
gtgcggttge
attgagcagt
ggcgatacgg
aaggacgcce
accatcatct
gcggggttec
gaggagtacg
cagatccaga
gagctgtacc
gtgtrcaage
catgacccgg
cccaacacct

agcatctcca

Gly Th

Gly Al
Thr

val

Gl
70

Gly Arg

Ser Leu Pr

85

Trp Gl

Cys

pctdk2011050186-seq]
atcttcgaga tgacggtgtt cccgggeaag

aaggactgga
ggtaaatgtt
aaaaaaaatg
tggtgtcgga
acgtgagcga
aggtgcagge
catggtggec
ggatcgggtc
tcccgaaccy
cggagctgga
ccatcatcyg
tcgggcageg
ggttcagega
agctcaagaa
ccgaccacaa

tctaa

Met Leu Leu Gly €3y Leu Ile Asp Thr

r val val

Ile
40

a Thr

Gln
55

Leu
y Lys val
Leu

0 Ser

u val Glu

agttcaccga
atgaatgtgt
caggggcatg
ctaccegtac
gtacctggec
gtgatggaag
caagatgcaa
ggcgctgeat
gcegacggty
gcgcegacceg
cgtgtcgctyg
ggacacgecey
ccggctggtg
€cgeaacgge

gggcgeceget

Leu Thr

10

Leu
25

Met Arg

ITe Asp Gly

ITe Ser Ser

Glu
75

Gly Ala

Thr
90

Thr Gly

Leu Gly

Page 5

gcagggactg
aaaacaaatt
gcggtggagy
gcggcggacyg
atctactacc
gagacgcgeg
agtgtgecgg
gcggcagtca
agceggegec
gagcgggect
ctggaggtgc
gagtggacct
gagatcgaga
ccggetaagt

gecgggetta

Gly Asn

val
30

Lys Asn

Ile Gly Glu

45

Thr Ala val

60

Ala Giu Leu

Glu Ser Lys

val Pro Gly

ttcgegttag
ccggacgatc
gggcgtctcg
acccgtcgag
ggctggcgat
cgaacgacgg
aggtcgggcea
agctggccaa
acttcgggcea
gecatgecgga
tcatccacac
tgtcgaagca
cggacccaaa
gcaaggtggt
ttcectacat

ccgccaaggyg

Lys Sser

Leu Asp
Phe Leu
Glin

ASp

Glin
80

Glu

Phe
95

Gly

Ile

3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
3900
3960
4020
4080
4140
4165



va'l

Leu

Ser

145

Ala

Tyr

Pro

Leu

Pro

225

Leu

Glu

Lys

Thr

Glu

305

Lys

ASp

Glin

val

val

His

130

Trp

Asnh

Arg

Tyr

Gly

210

Arg

Glu

Lys

Ala

Thr

290

Gly

Gin

Ser

ala

Asn
370

Asn

115

ASD

ITe

ASD

ASp

Gin

195

Glu

Arg

ser

Phe

Ile

275

Pro

Gly

rhe

Leu

Asn

val

Tyr

Thr

Gly

Gly

Arg

Gly

260

Thr

Gly

Ile

Pro

L.eu

340

Arg

val

Tyr

Pro

Pro

Tyr

1565

Glu

His

Arg

Arg

Leu

245

His

Glin

Glu

LYS

Leu

325

LYS

Thr

Met

Gly

Ala

150

Leu

Leu

ASp

Pro

Thr

230

ser

Leu

Gly

Phe

Leu

310

Gin

Leu

ASp

Ile

Ser

Arg

Ala

Pro

Arg

Arg

Ile

215

Glu

Leu

Lys

Ile

Leu

Pro

Glu

Thr
375

pctdk2011050186-seq]

Ser Glu Phe Leu Leu Lys

120

Ser

Asn

Ser

AST

Ile

200

L.eu

Arg

Leu

Thr

Leu

280

ser

Lys

Ile

val

Glu

360

Arg

Gly

Tvyr

Gin

L.eu

185

Tyr

Gly

Lys

Glu

Ser

265

Pro

Phe

val

LYS

Pro

345

Phe

Leu

Asn

Arg

Met

170

Arg

Arg

Gly

Pro

Gin

250

Asp

Ala

Gln

Ala

ASp

330

His

aAla

Thr

Leuy

Tyr

155

Pro

Gly

Tyr

Asn

Asn

235

ITe

Phe

val

Asp

Ala

315

Leu

Ile

Arg

Glu

Page ©

Thr

140

ser

Ala

Asp

ASp

Ser

220

Ala

Tyr

Leu

Arg

Ile

300

Leu

Leu

Ile

Glu

Phe
380

125

Phe

Arg

Ala

ASp

val

205

ASp

sSer

val

Gly

Thr

285

Ile

Glu

Pro

GIn

val

365

Pro

Thr

val

va'l

Lel

Gin

190G

TYr

Hisg

Asp

Pro

Tyr

270

Tyr

Asr

Glu

val

Gy

350

Leu

Pro

Ala

rhe

ASN

Pro

Pro

Arg

Ser

val

Leu

lL.eu

Gly

Asn

Ala

LYS

Thr

ASH

Phe

160

Pro

Gly

AsSp

Tyr

Ser

240

Asp

Ile

Asp

Tvyr

LYS

Gly

ser



ser

385

Glu

Glu

Phe

Arg

Ile

465

Ser

Trp

Glin

val

t.eu

545

Arg

Pro

Lys

Ala

ASp

625

Glin

Leu

His

Ser

Leu

Thr

450

Glu

Lys

Glu

Leu

Ile

230

teu

Gln

Gly

Phe

val

610

Tyr

Tyr

Asp
Ile
AsSn
Ile
435
L.eu
Leu
val
Leu
val
515
Ser
ser
Thr
Lys
Thr
595
Glu

Pro

val

Pro

Glu

AsSp

Phe

Ser

Tvr

Ala

500

Ser

Thr

Pro

Leu

Phe

580

Glu

ASp

Tyr

ser

ser

Leu

val

Phe

Glu

Thr

485

Lys

His

Asn

His

Ile

565

Ala

Gin

Pro

Ala

Giu
645

Lys

380

Asn

Tyr

Asnh

Leu

Pro

470

Pro

Ala

Trp

Arg

Tyr

550

Asn

Leu

Gly

Ser

Ala

630

Tyr

rhe

Leu

Ile

Asn

val

TVl

Ley

His

535

Arg

ala

Gly

Leu

Ser

615

AsSp

Leu

pctdk2011050186-seq]

Gly Asp His Thr Ser Thr

Glu

Leu

Leu

440

Gly

Tle

Pro

val

Asn

520

Ley

Asp

Gly

Met

Pro

600

Pro

Gly

Ala

Gly

ASD

Pro

Asp

Gin

Ser

Ala

505

Thr

Ser

Thr

Gly

ser

585

ASD

Tyr

Leu

Ile

Leu

410

His

Gly

Gly

Gly

Gly

val

His

val

Met

Ile

570

Ala

ASp

Lys

Ala

Tyr
650

395

Thr

Asn

Arg

Asn

Ala

Thr

Thr

555

Phe

val

Leu

val

Tyr
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val

ASp

phe

Leu

460

Leu

val

ASD

val

His

540

Ile

Glu

val

1le

Trp

Pro

Gln

Arg

Thr

Thr

Glu

ser

Met

525

Pro

Asn

Met

TVr

Lys

605

Leu

Asnh

Ile

Gin

Phe

430

Tyr

Pro

Thr

Gly

Gly

510

Glu

val

Ala

Thr

Arg

Leu

Ala

AsSp

Thr

Ala

415

Met

Ala

Leu

Ala

Trp

Pro

His

Leu

val

575

AsSp

Gly

val

Ile

Gly

Ala

400

Leu

Pro

Thr

Ala

LYyS

val

His

Phe

Lys

Ala

560

phe

Trp

Met

ser

Glu

640

val



Leu

val

Ser

ser

705

Phe

Gly

Ile

Leu

Arg

Lys

Met

Pro

Ala

Glin

Gly

val

690

Atla

Leu

Thr

His

Glu

770

ASD

Arg

Asn

Tyr

Gly
850

<210>
<Z211>
<212>
<213>

<400>

Gly

His

675

Pro

Ley

Pro

Glu

Thr

755

val

Thr

Phe

His

Met

835

Ley

4
665
PRT

Asp

660

Gly

Glu

His

Asn

Glu

740

Ite

Leu

Pro

Ser

Asp

Leu

Thr

Thr

ASD

Leu

Ala

Arg

725

Tyr

Thr

Ser

Glu

805

Pro

Leu

Ala

Glu

Ley

Ala

Ala

710

Pro

Ala

ser

Lys

Trp

790

Arg

Glu

Tyr

Lys

va'

Lys

Lys

vai

Thr

Glu

Gin

His

775

Thr

Leu

Leu

Pro

Gly
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Gln Ala Trp Trp Lys Glu
665

ASD

680

Ala

ASD

val

l.eu

Ile

760

ser

Ser

val

Lys

Asn

840

Ile

Ala

Cys

Phe

Ser

Glu

745

Gin

Ser

ASp

Glu

Asn

825

Thr

Pro

Hordeum vulgare mutant D112

4

Met Leu Leu Gly Gly Leu Ile Asp Thr
1 5

Ala Arg Leu Eys Gly Thr val val Leu
0

25

Pro

Thr

Gly

Arg

730

Arg

Thr

Asp

Pro

Ile

8160

Arg

Ser

Asn

Leu
10

Met

Trp

The

Arg

ASD

Ile

Glu

795

Ghu

Asn

Asp

Ser

Thr

Arg

Ppage 8

Trp

Ile

700

Tyr

Arg

Pro

Ile

l.ey

780

Ala

Ser

Gly

His

Ile
860

Gly

Lys

Pro

685

Ile

Pro

Met

Glu

Gly

TYyr

Leu

Lys

Pro

Ala

AsSn

Thr

670

LysS

Trp

Tyr

Pro

Leu

Glu

val

Ala

830

Gly

Arg

Met

Ile

Ala

Glu

735

Ala

Ser

Gly

val

val

815

Lys

Ala

Gly

Gly

Pro

Phe

Leu

Gin

Phe

800

Gly

pPhe

Asn Lys Ser

15

val Leu Asp

30



Lew

Gly

ASp

65

Trp

Leu

val

Leu

Ser

145

Ala

Tyr

Pro

Leu

Pro
225

Lys

Thr

Asn

Lys

50

Asn

val

Thr

val

His

130

Trp

ASn

Arg

Tyr

Gly

210

Arg

Glu

LYysS

Ala

Thr
290

Asp

35

Gly

Gly

Thr

Phe

Asn

115

ASp

Ile

ASp

Asp

G1n

195

Glu

Arg

Ser

Phe

Ile

275

Pro

Phe

val

Gly

Ser

val

Tyr

Thr

Gly

Gly

Arg

Gly

Thr

Gly

Gly

Thr

Arg

Leu

85

Trp

Tyr

Pro

Pro

TYIr

165

Glu

His

Arg

Arg

Leu

245

His

Gin

Glu

Ala

Cys

Gly

70

Pro

Glu

His

Gly

Ala

150

Leu

l.eu

ASD

Pro

Thr

230

Ser

Leu

Gly

Phe

Thr

Gln

55

Lys

Ser

val

Ser

Pro

Arg

Arg

Ile

215

Glu

Ley

Lys

Ile

ASp
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ITe Ile Asp Gly Ile

40

Leu

val

Leu

Glu

Ser

120

ser

Asn

ser

Asn

Ite

200

Leu

Arg

Leu

Thr

Leu

280

ser

Ile

Gly

Thr

Gly

Tyr

Gin

Leu

185

Tyr

Gly

Lys

Glu

Ser

265

Pro

rhe

Ser

Ala

Thr

90

Leu

Pphe

ASN

Arg

Met

170

Arg

Arg

Gly

Pro

Glin

250

ASp

Ala

Gln
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Ser

Glu

75

Gly

Gly

Leu

Leu

Tyr

155

Pro

Gly

Tyr

Asn

Asn

235

Iie

Phe

val

AsSp

Thr

60

Ala

Glu

val

Leu

Thr

140

sSer

Ala

Asp

Asp

Ser

220

Ala

Tyr

Leu

Arg

Ile
300

Gly
45

Ala
Glu
Ser

Pro

Arg
Ala
Asp
val
205
Asp
ser
val
Gly
The

285

Ile

Glu

val

Leu

LYyS

Gly

Thr

val

val

Leu

Glin

190

Tyr

ASP

Pro

TY"r

270

Tyr

Asn

Phe

ASp

Glu

Phe

95

Ala

Tle

Ala

rhe

AsSn

Pro

Pro

Arg

255

Ser

val

Leu

Leu

Gln

Gin

30

Gly

Ile

Thr

Asn

Phe

160

Pro

Gly

Asp

Tyr

Ser

240

ASD

Ile

Asp

Tyr



Glu

305

Lys

ASD

GlIn

val

Ser

385

Glu

Glu

Phe

Arg

Ile

465

Ser

Trp

GIn

val

Leu

545

Arg

Gly

Gin

Ser

Ala

Asn

370

Leu

His

Ser

Leu

Thr

450

Glu

Lys

Glu

Ile
530

Leu

Gin

Gly

Phe

lL.ey

Trp

355

Pro

Asp

Ile

Asn

Ile

435

Ley

Leuy

val

Leu

4 val

515

Ser

ser

Thr

Ile

Pro

L.eu

340

Arg

val

Pro

Glu

Asp

Phe

Ser

Tyr

Ala

500

ser

Thr

Pro

Leu

Lys

Leu

325

Lys

Thr

Met

Ser

val

Phe

Glu

Thr

485

LYyS

His

Asn

His

Ile
565

Leu

310

Gln

Leu

ASP

Ile

Tvr

Asn

l.eu

Pro

470

Pro

Ala

Trp

Arg

Pro

Leu

Pro

Giu

Thr

375

Phe

Leu

Ile

Asn

Arg

Ile

va'li

Tyr

Leu

His

535

Arg

Ala
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tys val Ala Ala teu Glu

Ile

val

Glu

360

Arg

Gly

Glu

Leu

Leu

440

Gly

Ile

Pro

val

Asn

520

Leu

Asp

Gly

Lys

Pro

345

Phe

Leu

ASp

Gly

ASp

Pro

Asp

GIn

Ser

Ala

505

Thr

Ser

Thr

Gly

315

Asp Leu
330

His Tle
Ala Arg
Thr Glu
His Thr

395

teu Thr

410

His His

Gly Asn

Gly Arg

Gly Gly

Gly ser

val Asn

His Ala

val Thr

Met Thr

555

Ile Phe
570
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Leu

ITe

Glu

Phe

380

ser

val

Asp

Phe

Leu

460

Leu

val

ASp

val

His

540

Ile

Glu

Pro

Gin

val

365

Pro

Thr

Glin

Arg

Ile

445

Thr

Thr

Glu

Ser

Met

525

Pro

Ash

Met

Glu

val

Gglu

350

L.ey

Pro

Ile

Gin

phe

430

Tvyr

Pro

Thr

Gly

val

Ala

Thr

Ley

Gly

Asn

Ala

LYS

Thr

Ala

415

Met

Ala

Leu

Ala

Pro

His

Leu

val
575

Arg

Gly

LYS

Gly

Ser

Ala

400

Leu

Pro

Thr

Ala

LysS

480

val

His

Phe

Lys

Ala

560

Fhe
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gcaccatgac
tcgeeggeaa
acatcaacaa
gggacggcac
Tgaccaccge
ggcagctege
actggctcaa
gcgtcaccca
acgagogggc
cgcacaagca
aagctetece
acggtcctty
catggcggtg
gtacgcgacc
gaccatctac
gaaggaggtg
gcagacggty
ccacgeggec
ggcgageegg
cccggagaag
gctcatggag
gccggegtyg
ggagggcatc
cgggecggec
ggccgaggad

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

7
864
PRT

<400> 7

1

cgaggagcac
caggctctac
cctegacgec
gctggegecg
caagagcgec
caaggcctac
cacgcacgec
cccggtetac
gcgegggety
cgecatgece
cgccgatcta
atttgatcaa
gaggacgceat
gacgggctyg
Taccccaacg
agggaggtcg
gcggagetga
gtcaacttcg
aggccgatge
geccttcatcc
atcctcteca
acgtcggacy
gagaagcagg
aagttcccat

ctcaccgoca

pctdk2011050186-seq]

gtggccaaga
atcgtagacc
agcttegtgt
gtcgecateg
gtgtacacgc
gcctcegtga
gtcatggagce
aagctectge
ctcatcaacg
atgtcctceca
atcaagaggt
aatgattaat
cgagceccgea
ccgtgtggga
acggegtygct
ggcacggcga
tcaaggcgtyg
ggcagtaccc
cggtgcaggyg
gcaccatcac
agcactectce
ccaaggcget
tggtggccat
acatgctgcet

ggggcatccc

Hordeum vulgare cv: Barke

gcctggagag

agcacgacaa
acgccacaag
agctgagctc
cgcagcacge
acgactacygy
ccttcgicat
accecgeacta
ccggeggegt
tggtctacaa
gcaacatgtlt
cgatcttgat
caaggtgegg
cgccatcgag
gcagggogac
cctcaaggac
cgeecaccatce
ctactcggac
gagcgaggag
cagceagttc
cgacgaggtc
ggaggcgttc
gaacteggac
ctacccaaac

gaacagcata

Met Leu Gly val Gly Gly Ile val Ser Asp Leu
5

10

Gly Ala His Leu Lys Gly Ser val val Leu Met
20 2

cctcaccegty
ccrgatgecg
gacgctgete
gccgetgate
cggcgtggag
gtggcaccag
cgccaccaac
ccgegacacc
catcgagatg
gcactggaac
tacattatat
ggttgatgat
ctgctgatca
cagtgggtgt
gtggagctge
gcggegrgat
atctggaccg
taccaccceca
tacgeggage
catgccctyg
tacctgggec
aagcggttcg
ccgcagctaa
acctccgacce

tccatctga

cagcaggege
ttcctgateg
ttcctgcgag
cagggcgage
ggctggatat
ctcatcagec
aggcagctca
atgaacatca
accgtgttec
ttcaccgaac
aattgacgaa
gatgtagggg
aggactaccce
cggactacct
aggcgtggty
ggccaaagat
ggtcggeget
acaagcegrc
tggagcgaga
tgggcatctce
agcacgacac
gggcgaagcet
agaaccgcac

acacgggaca

Thr Gly Gly Ile Arg
15

Arg Lys Asn Ala Leu
30

Asp Phe %sn Asp Phe Gly Ala His val Met Asp Gly val Thr Glu Leu
5 45

40
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1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3229



Leu

His

65

Gglin

LYS

Gly

Thr

Ala

145

Phe

LYs

Gin

Asn

Pro

225

Pro

Leu

Tyr

Tyr

Gly

50

AsSnh

Trp

Phe

Ala

Ile

130

Asn

Phe

Pro

Gly

210

Tyr

ASPp

Arg

Thr

val

290

Leu

Arg

Asn

Leu

Ala

Ile

115

Thr

Ser

Ala

Tyr

Pro

195

Leu

Pro

His

Asp

Leu

275

Asp

Tyr

Gly

Gly

Leu

val

100

Ile

Leu

Trp

AsSn

Arg

Tyr

Gly

Arg

Glu

Glu

260

Lys

Leu

Glu

val

Gly

Pro

85

Thr

val

ASp

val

Ley

AsSp

Arg

Ser

245

Leu

Gly

ser

Gly

Thr
Arg
70

Thr
Phe
Lys
Asn
Tyr
150
Thr
Asp
Asp
Ser
Cys
230
Arg
Phe
Trp

Pro

Gly

Cys

55

Gly

Asn

Asp

Asn

val

135

Pro

Tyr

Glu

His

Arg

Arg

Leu

Gly

Leu

Gly

Ile

pctdk2011050186-seg]

GIln Leu Ile Ser Ser Thr

Lys

Leu

Trp

Asn

120

Pro

Gln

l.eu

Leu

Asp

Thr

Leu

His

Lys

val

Pro

ser

105

His

Gly

Ala

Pro

Arg

val

Gly

L.eu

Leu

265

Gly

Phe

teu

Gly

Phe

90

val

Ala

Arg

Lys

His

170

AsSn

val

Leu

Arg

leu

250

Lys

Ile

ASD

Pro
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Ala

75

Ile

AsSp

Ser

Gly

Tyr

Gln

Leu

Tyr

Gly

Glin

Ile

Ser

Asn
315

Glu

Thr

Lys

Glu

Thr

140

Arg

Met

Arg

Arg

Gly

Pro

Gin

Ser

Leu

Phe
300

Ala

Thr

Leu

Phe

125

Ile

Tyr

Pro

Gly

Tyr

205

Ser

Ser

Asn

ASp

Ala

285

Ala

Pro

Asn

Asn

Gly

Gly

110

Phe

val

Asn

Ala

Lys

ASp

val

Leu

270

Ile

Asp

Ala

val

Leu

Glu

95

val

.eu

Phe

Arg

Ala

175

ASD

val

Asp

ser

Tyr

255

Leu

Arg

Ile

Leu

ASp

Ghu

80

Asn

Pro

Lys

val

val

160

Leu

Gln

Tyr

teu

Lys

240

val

Gly

Thr

Leu

Glu
320



Glu

LYS

val

Leu

Pro

385

Met

Gin

L.eu

TYr

Pro

465

Thr

Trp

Trp

Pro

TYr

545

Arg

val

val

Gly

Asp

Ala

370

Lys

Thr

Ala

Met

Ata

450

val

Ala

Ile

His

Phe

530

LYyS

Ala

Phe

Arg

Gly

Gin

Gly

Ser

Glu

lL.eu

Pro

435

Thr

Ala

LYS

Trp

Glin

515

val

Leu

Arg

Pro

Lys

Asp

340

Lys

val

Thr

Glu

Ala

426

Phe

Arg

Ile

ser

Gin

500

Leu

Ile

Leu

Gly

His
380

Arg

325

Phe

Ala

Asn

Leu

His

405

Gly

Leu

Thr

Glu

Ala

485

Leu

Ile

Ala

His

Leu

565

Lys

rhe

Leu

Trp

Pro

380

val

Asn

Ile

Leu

Leu

470

val

Ala

ser

Thr

Pro

550

Leu

His

Pro

Leu

Met

Met

373

Pro

Ala

Arg

Asp

Leu

455

Ser

Tyr

Lys

His

Asn

535

His

Iie

Ala

pctdk2011050186-seq]

Leu

Lys

Thr

360

Met

Ser

Lys

Leu

Ile

440

phe

Ser

Thr

Ala

Arg

Tyr

AsSh

Met

Gin
Leu

345

Asp

Lys

Ser

TYr

425

Asn

Leu

Pro

Pro

Tyr

505

Leu

Gln

Arg

Ala

Pro
585

Ley val Lys Asp

330

Pro

Glu

LyS

Tyr

Leu

410

Ile

AsSn

Arg

L.eu

Gln

4380

Ala

ASn

Leu

Asp

Gly
570

LYyS

Glu

Arg

Gly

Glu

val

Leu

Gly

Ile

475

His

Ser

Thr

Ser

Thr

555

Gly

Pro

Phe

Leu

380

ASp

Gly

Asp

ASp

Ala

val

His

val

540

Met

val

Met Ser Ser
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Glu

Ala

365

Thr

His

Leu

Gin

Ala

445

Gly

Gly

Gly

AsSn

Ala

525

Thr

Asn

Ile

Met

Leu

Arg

Glu

Thr

Thr

His

430

Ser

Thr

Glu

val

Asp

510

va'l

Ile

Glu

val
590

Ile

Glu

Phe

Ser

val

415

ASD

Phe

Leu

Leu

Glu

495

Tyr

Met

Pro

Asn

Met

575

Tyr

Pro

Lys

Met

Pro

Thr

400

Gin

Asn

val

Thr
480
Gly
Gly
Glu
val
Ala
560

Thr

Lys



His

Gly

Ite

625

Ile

Gly

Arg

Met

Thr

705

ser

vai

Ala

5er

Gly

Ala

val

Lys

Gln

Trp

Met

610

Lys

Glu

val

Glu

Gin

690

Gly

Gly

GIn

Phe

Leu

770

aln

Phe

Ala

Phe

Ala
850

Asn

595

Ala

ASD

Gin

Leu

val

675

Thr

ser

Tyr

Gly

Ile

755

Met

His

Lys

Met

Pro

835

Ghu

Phe

val

Tyr

Trp

Glin

660

Gly

val

Ala

His

Ser

740

Arg

Glu

ASD

Arg

Asn

820

Tyr

Gly

Thr

Glu

Pro

vai

645

Gly

Ala

l.eu

Pro

725

Glu

Thr

Ile

Thr

Phe

805

ser

Met

Leu

Ghu

ASp

TYr

630

Ser

Asp

Gly

Glu

His

710

Asn

Glu

Ile

Leu

Pro

790

Gly

Asp

Leu

Thr

GlIn

Ala

615

Ala

ASp

val

Asp

Leu

695

Ala

Lys

Tyr

Thr

Ser

775

Ala

Ala

Pro

Leu

Ala
855

pctdk2011050186-seq]

Ala Leutt Pro Ala Asp Leu

600

ser

Thr

Tyr

Glu

Leu

680

Ile

Ala

Pro

Ala

Ser

760

LysS

Trp

LYS

GIn

Tyr

840

Arg

Ser

AsSp

Leu

Leu

665

Lys

Lys

val

Ser

Glu

745

Gin

His

Thr

feu

Leu

825

Pro

Gly

Pro

Gly

Thr

650

Gin

Asp

Asn

Ala

730

Leu

Phe

Ser

Ser

Glu

810

Lys

Asn

His

lL.euy

635

Ile

Ala

Ala

Cys

Phe

715

Ser

Glu

His

Ser

7935

Gly

Asn

Thr

LyS

620

Ala

Tyr

Trp

Ala

Ala

700

Gly

Arg

Arg

Ala

Asp

780

Ala

Ile

Arg

Ser

Iie Pro Asn
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860

605

val

val

Tyr

Trp

Glin

Arg

Asp

Leu

765

Glu

Lys

Glu

Thr

ASp

Ser

Ile

Arg

Trp

Pro

LYsS

Trp

Ile

Tyr

Pro

Pro

750

val

val

Ala

Lys

Gly

His

Ile

Lys

Leu

Asp

Asn

655

Glu

Pro

Ile

Pro

Met

735

Glu

Gly

Tyr

Ley

GIn

815

Pro

Thr

Ser

Arg

Leu

Ala

640

Asp

val

LyS

Trp

Tyr

Pro

Lys

Ile

leu

Glu

800

val

Ala

Gly

Ite



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

<400>

8
684
PRT

pctdk2011050186-seq]

Hordeum vulgare mutant A689

8

Met Leu Gly val Gly Gly ITe val
1 5

Gly

ASp

L.eu

His

65

GIn

Lys

Gly

Thr

Ala

145

Phe

LYS

Gln

Asn

Pro
225

Ala

Phe

Gly

50

Asn

Trp

Phe

Ala

Ile

130

Asn

Phe

Pro

Gly

ASD

Tyr

His Leu
20

Asn Asp
35

Arg Gly
Asn Gly
Leu Leu
Ala val

100
Ile Ite
115
Thr Leu
Ser Trp
Ala Asn
Tyr Arg

1
Pro Tyr
195

Leu Gly

Pro Arg

Lys

Phe

val

Gly

Pro

85

Thr

val

Asp

val

Asp

165

Asp

Leu

ASp

Arg

Gly

Gly

Thr

Arg

70

Thr

Phe

Lys

Asn

TY"r

150

Thr

ASp

ASp

Ser

230

Ser

Ala

Ash

Asp

Asn

val

135

Pro

Tyr

Glu

His

Arg

Arg

val

His

40

Gln

Lys

Leu

Trp

Asn

120

Pro

Glin

teu

Ley

ASD

200

ASp

Thr

ser

val

25

val

Leu

val

Pro

Ser

105

His

Gly

Ala

Pro

Arg

Arg

val

Gly

ASp

10

Leu

Met

Ile

Gly

Phe

90

val

Ala

Arg

Lys

His

17¢

Asn

val

Leu

Arg
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Leu

Met

ASp

Ser

Ala

75

Ile

Asp

Ser

Gly

Tyr

155

GIn

Leu

TVYr

Gly

Lys
235

Thr

Arg

Gly

ser

60

Glu

Thr

Lys

Glu

Thr

140

Arg

Met

Arg

Arg

Gly

LYS

val

45

Thr

Ala

Thr

Leu

phe

125

Ile

TYr

Pro

Gly

TYr

205

Ser

Ser

Gly

Asn

30

Thr

Asn

Asn

Gly

Gly

116

Phe

val

Asn

Ala

ASD

Asp

Lys

Asp

Ile

15

Ala

Glu

va'l

Leu

Glu

95

val

Leu

Phe

Arg

Ala

175

ASp

val

ASp

Ser

Arg

Leu

Leu

Asp

Glu

80

Asn

Pro

Lys

val

val

160

Leu

Tyr

L.eu

LYS



Pro

Leu

Tyr

Tyr

Lys

305

Glu

LYS

val

Leu

Pro

385

Met

Gln

Leu

Tyr

Pro

465

Thr

Trp

Asp

Arg

Tht

va'l

290

Leu

val

Gly

Asp

Ala

370

Lys

Thr

Ala

Met

Ala

450

val

Ala

Ile

His

Asp

Leu

275

AsSp

Tyr

Arg

Gly

Gin

355

Gly

Ser

Gluy

Leu

Pro

435

Thr

Ala

Lys

Trp

Glu

Glu

260

Lys

Leu

Glu

LYS

Asp

Lys

val

Thr

Glu

Ala

420

Phe

Ile

Ser

Gln
500

Ser

245

Leu

Gly

Ser

Gly

Arg

Phe

Ala

Asn

Leu

His

405

Gly

Leu

g Thr

Glu

Ala
485

Leu

Arg

Phe

Trp

Pro

Gly

310

Phe

Leu

Trp

Pro

Asn

Ile

Leu

Leu

470

val

Ala

Leu

Gly

Leu

Pro

Leu

MetT

Met

375

Pro

Ala

Arg

ASp

Leu

455

Ser

Tyr

Lys

pctdk2011050186-seq]l

Leu Leu Leu val Gln Asn

His

ASp

Glu

Lys

Leu

Lys

Thr

360

Met

ser

Lys

Leu

Ile

440

Phe

Ser

Thr

Ala

Leu

265

Gly

Phe

Leu

Gin

Leu

345

ASp

Ile

Lys

Ser

Tyr

425

Asn

l.eu

Pro

Pro

250

Lys

Ile

Asp

Pro

Leu

330

Pro

Glu

Lys

Tyr

Lau

410

Ite

Asn

Arg

Leu

Gin

490

Ala
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GIn

Ite

ser

Asn

315

val

Lys

Glu

Arg

Gly

Glu

val

Leu

Gly

Ile

475

His

ser

Ser

Leu

Phe

300

LYS

Pro

Phe

Leu

380

ASD

Gly

Asp

ASp

Ala

val

ASD

Ala

285

Ala

Pro

ASp

Glu

Ala

365

Thr

His

LLeu

Gin

Ala

445

Gly

Gly

Gly

Asn

val

Leu

270

Ile

Asp

Ala

Leu

Ile

350

Arg

Glu

Thr

Thr

His

430

Ser

Thr

Glu

val

Asp
510

Tyr

Leu

Arg

Ile

Leu

Ile

335

Ile

Glu

Phe

ser

val

415

ASp

rhe

leu

Leu

Glu

495

Tyr

val

Gly

Thr

Leu

Glu

320

Pro

Lys

Met

Pro

Thr

4G0

Gln

ASh

val

Ala

Thr

480

Gly

Gly



Trp

Pro

Tyr

545

Arg

val

His

Gly

1le

625

Ile

Gly

Arg

His

phe

530

Lys

Ala

Phe

Trp

Met

610

Lys

Glu

val

Glu

Gln

515

val

Leu

Arg

Pro

Asn

595

Ala

Asp

Glin

Leu

val

Leu

Ile

Leu

Gly

His

586

Phe

val

Tyr

Trp

Gin

660

Gly

Ile

Ala

His

Leu

565

LysS

Thr

Glu

Pro

val

643

Gly

His

Ser

Thr

Pro

550

Leu

His

Glu

Asp

Tyr

Ser

ASp

Gly

His

ASn
535

Ala

Gln

Ala

615

Ala

AsSp

val

Asp

pctdk2011050186-seq]

Trp teu Asn Thr His Ala

520

Arg

Tyr

ASnN

Met

Ata

600

ser

Thr

TYyr

Glu

Leu

Gln

Arg

Ala

Pro

585

Leu

ser

Asp

L.eu

Leu

665

LYyS

Leu Ser

Thr
555

Asp

Gly

Ser

Pro Ala

Pro His

Gly Leu

635

Thr Ile

650

Gin Ala

Asp Ala

675

<210> 9

<211> 6459
<212> DNA
<213>

<400> 9
atggctgegg

gcggegtacy
gaggccaggc
gggctcgagt
ctccaaggtt
atctggccgt
tggctggeca
ctacctgacc

Ttcttttctt

cggcyyggga
gegecgecaa
ggctcctegg
gcttcegeac
gceeggeece
caaaagcacg
gtcgatcagt
atataccgag

tcgagcatga

680

Barley cv. Prestige

€gtggagycy
ggcegtgcty
cgecgtgega
crtccactte
ttccctacac
cggettggta
aatttggcca
ttggttrtct
tgttctttga

ttcctggegy
gagcggetey
cggegettcg
cgcatccacy
acccgttgte
gaaatcaagc
taactggagt
ttcttcttgt

attaatgcgt
page 20

val
525

val Thr His

540

Met Asn Ile

val Ile Glu

val
590

Ser Met

Leu
605

ASp Ile

val Arg

val Trp

Tyr Tyr Pro

Trp Trp Lys

670

Ala

cgtgcecaggce
aggcgecogac
ccgeeggegyg
acgtcgtect
gaccecgcatc
ctgcaatcct
ataaccttgg
ttcegtattt

accagactcc

Met Glu

val

Pro

Ala
560

Asn

Met Thr

575

Tyr Lys

Lys Arg
Leu

Leu

Ala
640

ASp

Asn
655

ASD

Glu val

gtcgggegac
cacgcgegec
€CCyggecgeg
cgaccececac
tetttegeeg
gatccgtita
tctectaatct
gtgtagtttt

agtaattcga

60
120
180
240
300
360
420
480
540
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