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atggcetgegg cggcgggygga cgrggaggcy

gcggegtacg
gaggccaggc
gggctegagt
ctccaaggat
ccagaagact
agggataaga
gaaaagtggt
gcatggataa
gaggggaaaa
agagataaca
- aatccagagy
ttgagcaact
gctegggety
atgggaggec

atcaataagc
gttgaaattg
cagcctgtgt
gctttgtety
ttccttaaag
tctgttgety

aagtctaatc

gcgecgecaa
ggctecteay
gctteegeac
tccagcaaag
ggtcattcac
cagtagcaga
geccttegaa
acctttactt
cattgcttga
agatagaact
caatgtcaaa
actgtgetct
ttgaagaagg
ggccaggaca
tctggcaaac
agaaaaatag
gtgcgegeac
tgtatagctg
acggattcca
atgaaaaaat

cttgtgagec

ggccgtgetg
cgccgtgega
cttccacttc
aaagaagcta
tttctacgag
gctgggatgt
ggtttatggt
gaatgcacta
cagagtcgaa
tgatcgcatt
gattgtaact
ccagggiitt
gatatctgtg
aggtgtctgt
aaaaattatg
ccggecatege
agcatgggca
tcaacttege
tgaagtcagce
tcctttecta

tccagetgga

ttcctggegy
gagcggcetcg
cggcgettey
cgcatccacy
acaatgatgg
ggtctcaacc
ggcaatggtt
ctggatataa
gacgacgatyg
ttctatgaat
gttggatgea
gaaaattcaa
gttgaggacc
ataaagcecta
gagcgeetat
caggctgecy
ttcgagttct
tacatgaaat
cageecaacce
agctcccteyg
gcatacctag
tgtttaaatt

Page

cgtgcceagge
aggcgecgge
cegeeggegy
acgtcgtect
agatacccag
ggcatccaga
ggatatccat
acccaagacc
gtctcccaat
ctgatcttct
taccacagat
gtgaggagtt
aatttggect
gtggtcttat
ttcttegecy
acacagacat
ttatggatct
ctggtggcecg
aggtgaagaa
atttgtcctt
ctagtttctt
tccggaatcet
1
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gtcgggcgac
cacgegegcee
cccggecgeg
cgacceecac
cattttcatt
ttccatcttc
tgcacttigea
tatcaagatt
ctatrgatgcyg
ttcttactgt
tettaacccc
cttgtactcc
cgggttgatt
ggtattcaac
tggatttege
ctccgettta
tgttggggat
catttcacat
aatatttgag
tgatgatgat
gcaagagaat

tgttgctgga

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

1020
1080
1140
1200
1260
1320



tttatgaaga
cgtgctgttg
gaacacctaa
aaccatgcta
gagttgatca
atcaccagtg
ttactagata
aaatatcttg
aatcaggttt
aaggcattgt
tattatggtt
caagagagag
atgtccacec
catatggatc
gaaagttttg
.cagctggtga
aacacctgtc
ttgettttee
accaccttga
gccgacacac
cctactgget
tacggagcca
tgcagccagt
tccgttgtec
tttctgatta
cggccacaca
gatcagcatt
cagttgatca
tcgatgetty
ggcaagctgg
agcagcagceg

ggcgacttcg

gttaccacca
caatcgaaaa
ccagacactt
aagatacagt
ggaaactgaa
ctgctttegt
tttcagaaca
ctgggaagac
attctgatct
CacCaaactat
gtectttteca
aacctgcaga
tagaaggagc
tggaccgcag
ttcgtcagaa
aagatagcta
tcgegetett
ccttgggaac
ctattccaac
tagagaaggt
tcctgtacag
gggtggtgat
ggaatttgga
tgctcggaga
tgagcgactc
gcacgttgaa
tctctgatct
agatgcttga
taaaaccgac
acagccacaa

ggtggacagy

accgggccat

pctdk2009050315-seql . txt

catccecatta
tgctcttogy
gcccaageaa
aactgtaatc
gceecaggtt
gaacttatta
tctggaatty
cctgeecttca
ggaagttygct
tgagctattg
tgagctgctyg
agtgatatcet
tgagttittc
cttcttgeea
catcactgat
tggtttctea
caacaagctt
caacgggeat
gaaggcagat
gtcteagecy
tgacgacgat
agatacctcc
aagatgtcett
gctgtectit
gtccttggtt
gtacactttc
catcctigag
gagctgegge
cgcctacatt
catgagggaa
ggtgccggac
ggagtgcatc

actcctgata
ttgttctcac
tggttaacat
gaagcaccac
gttgttactg
agtgtaacga
tctagtrctge
catgcggceta
tttgctatet
gaaggacata
gcatttcaaa
aaggagatga
gttcetggtt
gtaccttectg
tctgaaactg
gcaggcggty
gttctitget
tatgtcaacg
tcaggetica
tgggtctata
atagcagagc
tectetggtce
tctaatgtca
gagctgacca
gacacatttt
aggaagctgt
cagaaggaga
tgggacgctg
ggcaaatcge
gcocctootga
tactgceget

geeeggttea
page

atgttgttgt
ctggacttgc
ctttagcaat
gcecaatcaga
gcatggetca
aagatgttagg
caagctcaaa
tattgrgtgg
ctgaagatcc
cttctgtgat
ttggtgaccg
taggytrrtc
ccatggaatc
cagtaaacgc
atgtecegttc
cttctgaaat
gcatgcaaga
cagcaaagtt
agatcgaacc
tttctggeec
tgetttetgt
tggagttcca
agtcttcaaa
cggctrggget
acagtttccc
tgggtcttaa
cgttgaagaa
tgggctgeca
tcaaggtgga
ggtccaccgg
tcagctttge

%anQCtggt

gttceccatec
aattgttgac
tgaggaaagt
tttgctgatt
gttrgaggct
ttcccgatta
tggtgtattg
cttagttaag
aactgtttat
cagccageac
gcatccacaa
aagttcagcet
cggtgtcata
ctccattite
cagcattcag
tatatacggg
acagggcacc
tgtgaatgca
aagtgctcta
cacaatcaac
ctgtgcgaca

agccaccggce

gocectegtte

tgatttcggg
aagctigagt
gaaccagaag
tcgtgeegac
tggcggeatc
cggctttgag
gctgtgeatt
tctggagage

ccttggtgge

1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
19890
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
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ggtgctaagyg tgaatggtag caactag 3267
<210> 2
<211> 1088
<212> PRT
<213> Barley cv. Haruna Nijo
<400> 2
met Ala Ala Ala Ala Gly Asp val Glu Ala Phe Leu Ala Ala Cys Gln
1 5 10 15

Ala ser Gly Asp Ala Ala Tyr Gly Ala Ala Lys Ala val Leu Glu Arg
20 25 30

Leu Glu Ala Pro Ala Thr Arg Ala Glu Ala Arg Arg lLeu Leu Gly Ala
: 35 40 45

val Agg Arg Arg Phe Ala Ala Gly Gly Pro Ala Aéa Gly Leu Glu Cys
5 55 6

Phe Arg Thr Phe His Phe Arg Ile His Asp val val Leu Asp Pro His
65 70 75 80

Lteu GIn Gly Phe GIn GIn Arg Lys Lys Leu Thr Met Met Glu ITé Pro
85 _ 90 95

Ser ITe Phe ITe Pro Glu Asp Trp Ser Phe Thr Phe Tyr Glu Gly Leu
160 105 110

Asn Arg His Pro Asp Ser ITe Phe Arg Asp Lys Thr val Ala Glu Leu
115 120 125

Gly Cys Gly Asn Gly Trp Ile Ser Ile Ala teu Ala Glu Lys Trp Cys
130 135 140 .

Pro Ser Lys val Tyr Gly Leu Asp Ile Asn Pro Arg Pro Ile Lys Ile
145 150 155 160

Ala Trp Ile Asn Leu Tyr Leu Asn Ala Leu Asp Asp Asp Gly Leu Pro
165 170 175

ITe Tyr Asp Ala Glu Gly Lys Thr Leu Leu Asp Arg val Glu Phe Tyr
180 185 190

Glu Ser Asp Leu Leu Ser Tyr Cys Arg Asp Asn Lys Ile Glu Leu Asp
195 200 205
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Arg

Met

225

Leu

Leu

Pro

vai

Leu

Lys

Leu

Gly

Ser

Leu

AsSh

Pro

Ile

210

Ser

Ser

Gly

Ser

Cys

290

Gln

Glu

val

ser

val

Gin

Phe

Leu
450

val

Lys

Asnh

Leu

Gly

Glu

Thr

Ile

Gly

Gly

GlIn

His

Ala

Glu

Arg

Thr

Gly

Tyr

Ile

260

Leu

Arg

Lys

Glu

ASp

340

Gly

Pro

Glu

Asp

Asn

420

ASn

Pro

Cys

val

Cys

245

Ala

Met

Leu

Ile

LYS

Gln

Arg

Asn

val

Glu

405

Lys

Leu

Asp

ITe

Thr

230

ATa

Arg

va'l

Phe

Met

310

Asn

Pro

Ile

GIn

Ser

390

Lys

Ser

val

Ash

Pro

215

Glu

Leu

Ala

Phe

l.eu

295

Gin

ser

val

Ser

val

375

Ser

Ile

Asn

Ala

val
455

pctdik2009050315-seqgl. txt
Gin Ile Leu Asn Pro Asn Pro

Asn

Gin

val

Asn

280

Arg

Ala

Arg

Cys

His

360

LYS

Ser

Pro

Pro

Gly

val

ser

Gly

Glu

265

Met

Arg

Ala

His

Ala

345

Ala

Lys

Leu

Phe

val

ser

Phe

250

Glu

Gly

Gly

ASp

Arg

330

Arg

Leu

Ile

AsSp

Leu

410

Glu

Met

rhe

Glu

235

val

Gly

Gly

Phe

Thr

315

Phe

Thr

Ser

Phe

Leu

395

Ala

Pro

Lys

Pro

Page

220

Glu

Glu

Ile

Arg

Arg

Asp

Glu

Ala

val

Glu

380

Ser

Tyr

Pro

Ser

Ser
460

4

Phe

Asp

ser

Pro

285

Ile

Ile

Phe

Trp

Tyr

Phe

Phe

Leu

Ala

Tyr

445

Arg

Leu

Gln

val

270

Gly

Asn

Ser

Phe

Ala

350

Ser

Leu

Asp

Ala

Ala

Glu

Tyr

Phe

255

Ile

Glin

Lys

Ala

Met

335

Tyr

Cys

Lys

Asp

Ser

415

Cys

His

va'l

Ala

Ser

240

Gly

Lys

Gly

Ley

Ley

320

Asp

Met

Gin

Asp

Leu

Ile

Ala



Ile

465

Glu

Ile

Pro

GIn

Ala

545

Leu

Ash

Ala

val

GIn

625

Tyr

Arg

Met

Phe

Asp
705

Glu
His
Glu
Arg
val
530
Phe
Leu
Sl
Ile
Ala
610
Thr
Tyr
His
Ile
Phe

690

Arg

Asn

Leu

Glu

Gln

515

val

val

Asp

val

Leu

595

Phe

Ile

Gly

Pro

ser

Ala
Thr
Ser
500
Ser
val
Ash
Ile
Leu
580
Cys
Ala
Glu
Cys
Gln
660
Phe

Pro

Phe

L.eu

Arg

Asn

ASp

Thr

Leu

ser

565

Lys

Gly

Ile

Leu

Leu

645

Gn

Ser

Gly

Leu

His

Leu

Gly

Leu

550

Glu

Tyr

Leu

Ser

Leu

630

Phe

Glu

sSer

Ser

Pro
710

l.eu

leu

Ala

Leu

Met

535

Ser

His

Leu

val

Glu

615

Glu

His

Arg

Ser

Met

695

val

pctdk2009050315-seqgl. txt

Phe Ser Pro Gly Leu Ala Ile

Pro

Lys

Ile

520

Ala

val

L.eu

Ala

LYS

600

Asp

Giy

Glu

Glu

Ala

680

Glu

Pro

Lys

Gin

Thr

Glu

Gly

Asnh

Pro

His

Leu

Pro

665

Met

Ser

ser

Gin

490

Thr

Leu

Phe

Lys

Leu

570

LysS

Gln

Thr

Thr

Leu

650

Ala

Ser

Gly

Ala

475

Trp

val

Ile

Glu

ASp

555

Ser

Thr

val

vai

Ser

635

ala

Glu

Thr

val

val
715
page

Leu

Tht

Arg

Ala

540

vai

ser

Ley

Tyr

Tyr

620

val

Phe

val

Leu

Ile

700

Asn

5

Thr

val

LYS

525

Ile

Gly

Leu

Pro

Ser

605

Lys

Ile

Gln

Tle

Glu

685

His

Ser

Ile

510

Leu

Thr

Ser

Pro

ser

520

Asp

Ala

ser

Ile

Ser

670

Gly

Met

Ser

vai

Leu

495

Glu

LyS

Ser

Arg

Ser

575

His

Leu

Lau

Gln

LyS

Ala

Asp

Ile

Asp

Ala

Ala

Pro

Ala

Leu

560

Ser

Ala

ser
His
640

Asp

Glu

Leu

Phe
720



Glu

Ser

Gly

Lys

Leu

785

Thr

Pro

Tyr

ASp

val

865

Cys

Lys

Thr

l.eu

Thr

845

ASp

Ser

ser

Ala

Leu

770

Gly

Thr

Ser

Ile

Ser

Pro

Thr

val

930

Leu

Gin

Phe

Ite

Ser

755

val

Thr

Leu

Ala

Ser

835

Tle

Ile

GIn

ser

Ala

915

ASp

Lys

His

val

Gin

740

Glu

Leu

Asn

Thr

Leu

820

Gly

Ala

ASp

Trp

Phe

200

Gly

Thr

Tyr

Phe

Arg

Gln

Iie

Cys

Gly

Ile

805

Ala

Pro

Glu

Thr

Asn

885

ser

Leu

Phe

Thr

Ser

GIn

Leu

Ile

Cys

His

790

Pro

AsSp

Thr

Leu

Ser

870

Leu

val

Asp

TYr

Phe

950

Asp

Asn

val

Tyr

Met

775

Tyr

The

Thr

Ile

Leu

855

ser

Glu

val

Phe

Ser

935

Arg

Leu

pctdk2009050315-seql. txt

Iie Thr Asp Ser Glu Thr Asp
730

Lys

Gly

GIn

val

Lys

Leu

Asn

840

Ser

ser

Arg

Leu

Gly

Phe

LyS

Ile

ASp

745

Asn

Glu

AsSn

Ala

Glu

825

Pro

val

Gly

Cys

Leu

905

Phe

Pro

Leu

Leu

ser

Thr

Gln

Ala

ASD

810

LysS

Thr

Cys

Leu

Leu

890

Gly

Leu

Ser

Leu

Glu

Tyr

Cys

Gly

Ala

795

Ser

val

Gly

Ala

Glu

875

ser

Glu

Ile

Leu

Gly

955

Gln
Page

Gly

Leu

Thr

780

Lys

Gly

Ser

Phe

Thr

860

Phe

Asn

Leu

Met

Ser

940

Leu

LYS
6

Phe
Ala
765
Leu
Phe
Phe
Gln
Leu
845
Tyr
Gln
val
Ser
Ser
925
Arg

Lys

Glu

Ser

750

L.eu

Leu

val

Lys

Pro

830

Tyr

Gly

Ala

Lys

Phe

910

Asp

Pro

Asn

Thr

val

735

Ala

Phe

Phe

Asn

Ile

815

Tre

Ser

Ala

Thr

ser

895

Glu

Ser

His

Gln

Leu

Arg

Gly

Ash

Pro

Ala

800

Gly

val

Asp

Arg

Gly

Ser

Leu

Ser

Ser

Lys

LysS



pctdk2009050315-seql. txt
965 970

975

Ash Arg Ala Asp Gln Leu Ile Lys Met Leu Glu Ser Cys g]y Trp Asp
0 90

98 985

Ala val Gly Cys His Gly Gly Ile Ser Met Leu Ala Lys
995 1000 1005

Tyr Ite Gly Lys Ser Leu Lys val Asp Gly Phe Glu Gly
1010 1015 1020

Asp Ser His Asn Met Arg Glu Ala Leu Leu Arg Ser Thr
1025 1030 1035

Cys Ilte Ser Ser Ser Gly Trp Thr Gly val Pro Asp Tyr
1040 1045 1050

Phe ser pPhe Ala Leu Giu Ser Gly Asp Phe Asp Arg Ala
1055 1060 1065

Cys Ite Ala Arg Phe Arg Glu Leu val Leu Gly Gly Gly
1070 1075 1080

val Asn Gly Ser Asn
1085

<210> 3

<211> 6459

<212> DNA

<213> Barley cv. Prestige

<400> 3
atggctgegg cggcggggga cgtggaggcyg ttoctggoegy cgtgocaggc

gcggegtacyg gogecgocaa ggocgtgety gageggetcg aggcgeegge
gaggccaggc ggctcctcgg cgccgtgega cggegetteg cegecggegg
gggctcgagt gcettecgcac cticcacttc cgeatccacg acgtegtect
ctccaaggtt gcccgaccee ttcectacac accogtigtec gacccgeatc
atctggccgt caaaagcacg cggcttggta gaaatcaagc ctgcaatcct
tggctggcca gtcgatcagt aatttggceca taactggagt ataaccttgy
ctacctgacc atataccgag ttggttttct ttcttcrtgt ttccgtattt
ttcttttctt tcgagcatga tgttctttga attaatgegt accagactec
cattttgaat tttggcgagt gttcttggaa tttataacac aacgaggcett
gtttatgtag aggagtgttt ttgttcttgt gcaccgtata caattctcta

Page 7

Pro Thr Ala

Lys Leu

Gly Leu

Cys Arg

Met Glu

Ala Lys

gtcgggcgac
cacgcgegec
cceggecgey
cgaccecccac
tctttegecg
gatccgttta
tctotaatct
gtgtagtttt
agtaattcga
tgatcaagtg

tttcccaaca

60
126
180
240
300
360
420
480
540
600
660



attttgatgg
atgtctatgt
tctttggeag
tggggcaage
tatcttettt
taatcataag
taaataggac
tgctggaaaa
cttctttgtt
taaaaacacc
cttctaggat
ccagaagact
agggataaga
gaaaagtggt
tttgttgcaa
crtttagotg
tcgagcatat
gctgaacaat
ttaagccaca
gagcettggt
ttgcatggat
cggaggggaa
gtagagataa
gtttttacca
ttaatatctg
gaaaattcaa
tgagatctat
gagtctccaa
atcctgaaat
atttcicttt
agaaataatg

aggtagttag

¢cctectaagea
gtaagctgca
aacaatccty
atgcrgccaa
tttcccttct
aataaaagca
atctgteege
actgcaacta
acgttttgty
cattgcttaa
tccagcaaag
ggtcattcac
cagtagcaga
gcecttegaa
acatgggacc
tctgcecagta
tgctttcaaa
tgcteteett
aataccagcg
tgticttttg
aaacctttac
aacattgcett
caagatagaa
atttecctgty
cettteagat
gtgaggagtt
ttaaactcaa
atcttttrct
tgactttaca
tcctigtagg
tatgctttgt

gaacctagga

pctdk2009050315-seqT.txt

tcototagec
aatggagaga
éccatcctat
gctaatacac
actcagtttc
agacagatga
tatatcttta
aatattttct
tgcataaagc
tattttattt
aaagaagcta
tttctacgag
gctgggatgt
ggttggcacc
tgcagaagtt
gtctgetgyt
ttttgggcaa
tgaaaggaag
aatcaaatta
aaggtttatg
ttgaatgcac
gacagagtcg
cttgatcgea
aatggggatt
tcttaaccee
cttgtactce
gccattecagt
tttctcaaac
atgcttgttc
catgtggtea
acttatgaca

tggagagcac

atgtctactg
aaagctatct
caccataagt
gacataagct
ttctttggga
gtgctgcaga
gttaataatt
tacattatat
attaacttct
gctttccgta
acaatgatygyg
ggtctcaacc
ggcaatggtt
tettgttecy
agacatttac
ggtctaattt
ggcattacca
aaaaacaaga
gtttgcagtc
gtctggatat
tagacgacga
aattctatga
ttgttggatg
atagtcgatc
aatccagagyg
ttgagcaact
ttacctgtta
agcaaagaga
ataatctgcet
gacctttata
tggttccacc

cgacagtgta
Page

tgtaagctac
atttggttgt
ataaaagcac
acatatttrtg
gaacaatcct
ctattggcat
gtatatagac
ggaatctgag
gtctttagtt
gcttgataaa
agatacccag
ggcatccaga
ggatatccat
tagatattta
tcaggttact
tcttggtata
ccacatattg
atgacatgca
agcttggeat
aaacccaaga
tggtcetecea
atctgatctt
cataccacag
agaacttgat
caatgtcaaa
actgtgctct
ctaaatggtt
gaagaaaact
tacgaaatat
taagaaaatg
agtataatca

taatatatat
8

agatttatte
tccagettgt
gacaaatgag
aggggcatgt
actcaaccta
atataacaac
gcagtctttg
tgtgatatga
ggcgcagegg
atttcaactg
cattttcatt
ttccatette
tgcacttgca
tcttatcteg
ttatatgaaa

cctgatgecy

-LEtCtacaat

ccttagtagt
taccttactt
gctatcaaga
atctatgatg
ctttcttact
grtacggtcag
caaaatgccc
gattgtaact
ccaggtgagt
acccatgtea
tttaagttct
gcgrttgaac
aagtttttgt
atttaagtct

atgtcgatag

720

780

840

900

960
1020
1080
1140
1260
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1580
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580



ggggttageca
cctgtatgga
tggaattatt
atgataatce
gctgattgta
attcagggtt
gggatatctg
caaggtgtct
acaaaaatta
ttccatgeca
caatctteag
aatttttgrt
ctcecgettta
tgttggggat
catttcacat
actcrctgat
agaatttcag
ctcecctegat
atacctaget
tttaaatttc
tcctgatgta
agatcaacct
gcaccagaat
gttctcacct
gttaacatct
ggaactgtygg
gttattgcca
tcgaagcacc
ttgttgttac
taagtgtaac

tgtctagtct

gtccaaatcc
caaatgtgat
aacagcggta
ttatgccacyg
cgattccagce
ttgttgagga
tgataaagcc
gtgagcgect
tgcaggtagce
gcaacagcat
ctgggcctag
gaggatcatt
gttgaaattyg
cagcctotgt
gctttgtctg
tagatcttta
gtgaagaaaa
ttgtccttty
agtttcttge
cggaatcttg
agacttggtg
atttgatget

gttgttgtgt

ggacttgcaa

ttagcaattg
aaaatacatg
Ttctictaaa
acgccaatca
tggcatgget
gaaagatgtt

gccaagetcea

pctdk2009050315-seql. txt

acctcaagtt
cagcacccca
tttatttita
aggttacatt
ttecegottgt
ccaattiggce
tagtggtett
atttctacge
aattctttoa
tatatcctgy
aattttcatc
accaactagt
agaaaaatag
gtgcgegeac
tgtatagcty
caacaataat
tatttgagtt
atgatgattc
aagagaataa
ttgetggatt
tctattgect
tctcacgtat
tcccatceeg
ttgttgacga
aggtactttg
tgttctgtga
tttcaggaaa
gatttgctga
cagtttgagyg
ggttcccgat

aatggtgtat

caacctattg
gtctttecta
ccctgtttaa
gtattactca
taattitgtt
ctegggttga
atggtattca
cgtggatttc
gtgactagat
ttagaggaat
taccggetta
tgggtcttiyg
ccgacatcge
agcatgggea
tcaacttegce
atagtaatgt
¢cttaaagac
tgttgctgat
gtctaatcct
tatgaagagt
acaattatgt
gcttcatgtyg
tgctgttgeca
acacctaacc
accgatacte
agaaaaagtt
gtaaccatge
ttgagttgat
ctatcaccag
tattactaga
tgaaatatct

Page

cataactitt
taaaaatgtc
TEttttectt
agtcaatatt
atgttigtga
ttgctegggce
acatgggagg
gcatcaataa
gttaactaat
atgctcrtca
catttttaca
caggctgctyg
ttcgagttct
tacatgaaat
cagccecaacc
caggaataat
ggattccatyg
gaaaaaattc
tgtgagccte
taccaccaca
ttgcttatta
acacttectt
atcgaaaatg
agacacttgc
cectetttot
atgctgacaa
taaagataca
caggaaactg
tgctgetttc
tatttcagaa
tgctgggaag
9

ggtcttacaa
tgctggaata
tgctaaaaga
tgttactatg
actttgctge
tgttgaagaa
ccggccagga
getetggceaa
cccagtgttt
tgttgcacac
ttacagaacc
acacagacat
ttatggatct
ctggtggcecy
aggtacctat
aataatttag
aagtcagcag
ctttcctage
cagctggatg
tcccattaac
gaaattcata
ttcctetygt
ctcttegytt
ccaagcaatg
ttctgtgttt
gaatttcgat
gtaactgtaa
aagcctcagg
gtgaacttat
catctggaat

accctgectt

2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
3900
3960
4020
4080
4140
4200
4260
4320
4380
4440



cacatgeggce
tctagttgaa
acactgttta
tggaagitgc
ttgagctatt
atgagctget
gcetetteca
agtggacact
gctgggtact
tgttttecct
aggagatgat
ttcctggttc
taccttctge
ctgaaaccga
caggcggrtgce
ttctttgctg
acgtcaacge
caggcttcaa
gggtctatat
tagcagagcet
ccterggtet
ctaatgtcaa
agctgaccac
_acacatttta
ggaagctgtt
agaaggagac
ctgtgtttag
ggctaatttc
attttectgt
catggcggea

gacggctttg
gggctgtgea

tatattgtgt
ctgttgtgea
aatgtactca
ttttgcrate
ggaaggacat
ggcatttcaa
gttcteceatc
cccetcagea
tcgattacac
ctaatgtttg
agggtrttea
catggaatcc
agtaaacgcc
tgtecegttcc
ttctgaaatt
catgcaagaa
agcaaagtit
gatcgaacca
ttctggcccc
gctrtetgte
ggagttccaa
gtcttcaaag
ggctgggert
cagtttccca
gggtcttaag
gttgaagaat
gctctetgrt
agtacttcaa
gatgtgatga
tctegatget
agggcaagcet

ttagcagcag

pctdk2009050315-seq].txt

ggcttagtta
tactatatag
ttictttttg
tctgaagatce
acttctgtga
attggtgacc
tcactcagtt
cgggcaagcet
cacaatgagc
gttgctcttt
agttcagcta
ggtgtcatac
teccattiteg
agcattcagc
atatacggga
cagggcacct
gtgaatgcaa
agtgctctag
acaatcaacc
tgtgcgacat
gccaccggcet
cccregtict
gatttcgggt
agctrgagtce
aaccagaagg
cgtgecegace
ttcttcecect
gtttgccacg
acagacgcrt
tgcaaaaccyg

ggacagccac

cgggtggaca

agaatcaggt
aatatcttga
cttcatttta
caactgttta
tcagccagca
ggcatccaca
ctgtccacaa
agtccatgaa
tcctcaacgt
ttcagagaga
tgtccaccct
atatggatct
aaagttttgt
agctggtgaa
acacctgtct
tgetttteee
ccaccttgac
ccgacacact
ctactggett
acggagccag
gtagccagtg
ccgttgtect
ttctgattat
ggccacacag
atcagcattt
agttgatcaa
gatcagcetcet
catttctgac
gagagctgeg
accgectaca

aacatgaggg

ggggrgccgg

gtgtgtcaat
cttttatatg
cttgcaggrt
taaggcatty
ctattatggt
acaagaggta
gogtgccgaat
tttggattag
ggtctggttt
acctgcagaa
agaaggagct
ggaccgcage
tcgtcagaac
agatagctat
cgCgetctice
cttgggaacc
tattccaacy
agagaaggtg
cctgtacagt
ggtggtgata
gaatttggaa
gctcggagag
gagcgactcg
cacgttgaag
ctctgatctce
ggtatgcctt
ccgatcecect
atattctttc
gcrgggacgc
ttggcaaatc
aagccctect

actactgccey

Page 10

cagcectgaac
tactttagaa
tattctgatce
tcacaaacta
tgtcttttce
aacatggcett
gatctgttca
Ttccctctta
atgtttttca
gtgatatcta
gagtttttcy
ttcttgeceag
atcactgatt
ggtttcteag
aacaagcttyg
aacgggeatt
aaggcagatt
tctcagecgt
gacgacgata
gatacctcct
agatgtcttt
ctgteetttg
tcctiggttg
tacacgttca
atccttgage
ttgggatatc
tacatcctta
ctettgrttrt
tgtgggctge
gctcaaggtg
gaggtccacc

cttcagettt

4500
4560
4620
4680
4740
4800
4860
4920
4980
5040
5100
5160
5220
5280
5340
5400
5460
5520
5580
5640
5700
5760
5820
5880
5940
6000
6060
6120
6180
6240
6300
6360



pctdk2009050315-seqg]. txt
gctctggaga gcggcgactt cgaccgggec atggagitgca tcgoccggtt cagggagetyg 6420
grecttggtg goggtgctaa ggtgaatggt agcaactag : 6459
<210> 4
<211> 3267
<212> DNA
<213> Barley c¢v. Prestige

<400> 4
atggctgcgg cggceggggga cgtggaggcey ttCCtggng CgthCaggC gtcgggcgac 60

gcggegtacg gogecgocaa ggoecgtgotyg gageggeicg aggogecgge cacgegeogec 120
gaggccagge ggctcctcgg cgecgtgoga €ggegettcg Cogoeggoegy coccggeegeg 180
goggctcgagt gottcocgeac cttccacttc cgeatccacg acgtcgtect cgacccccac 240
ctccaaggat tccagcaaag aaagaagcta acaatgatgg agatacccag cattttcatt 300
ccagaagact ggtcattcac tttctacgag ggtctcaacc ggeatccaga ttccatctic 360
agggataaga cagtagcaga gctgggatgt ggcaatggit ggatatccat tgcacttgea 420
gaaaagtggt gcccttcgaa ggtttatggt ctggatataa acccaagagce tatcaagatt 480
gcatggataa acctttactt gaatgcacta gacgacgatg gtctcccaat ctatgatgeg 540
gaggggaaaa cattgcttga cagagtcgaa ttctatgaat ctgatcettet ttcttactgt 600
agagataaca agatagaact tgatcgcatt gttggatgca taccacagat tcttaacccce 660
aatccagagg caatgtcaaa gattgtaact gaaaattcaa gtgaggagtt cttgtactcc 720
ttgagcaact actgtygctct ccagggtttt gttgaggacc aatttggcct cgggttgatt 780
gctegggety ttgaagaagg gatatcigtg ataaagecta gtggtcttat ggtattcaac 840
atgggaggec ggecaggaca aggtgtctgt gagcgectat ttctacgecg tggatttogo: 200
atcaataagc tctggcaaac aaaaattatg caggctgctg acacagacat ctccgettta 960
gttgaaattg agaaaaatag ccgacatcge ttcgagttet ttatggatct tgttggggat 1020
cagcctgtgt gtgcegegeac agcatgggea tacatgaaat ctggtggecg catttcacat 1080
gcerttgicty tgtatagetyg tcaacttegce cagcccaacc aggtgaagaa aatatttgag 1140
ttccttaaag acggattcca tgaagtcage agetcccteg atttgtcctt tgatgatgat 1200
tctgttgetg atgaaaaaat tcctitcceta gcatacctag ctagtttett gcaagagaat 1260
aagtctaate cttgtgagcc tccagetgga tgtttaaatt tccggaatct tgttgetgga 1320
tttatgaaga gttaccacca catcccatta actectgata atgttgttgt gttcccatrcc 1380
cgtgctgity caatcgaaaa tgctcttcgg ttgttctcac ctggacttge aattgttgac 1440
gaacacctaa ccagacactt gcccaagcaa tggttaacat ctttagcaat tgaggaaagt 1500

aaccatgcta aagatacagt aactgtaatc gaagcaccac gecaatcaga tttgetgatt 1560
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gagttgatca
atcaccagtg
ttactagata
aaatatcttg
aatcaggttt
aaggcattgt
tatratggrt
caagagagag
atgtccaccc
catatggatc
gaaagrttty
cagctggtga
aacacctgtc
ttgcttitee
accaccttga
gccgacacac
cctactgget
tacggagcca
tgcagccagt
tecegttgtec
tttctgatta
cggceacaca
gatcagcatt
cagttgatca
tcgatgettyg
ggcaagcrgg
agcagcageg
ggcgacttcg

ggtgctaagyg

<210> 5
<211> 3267
<21Z2> DNA

ggaaactgaa
ctgetrttogt
tttcagaaca
ctgggaagac
attctgatct
cacaaactat
gtcttttcca
aacctgecaga
tagaaggagc
tggaccgcag
ttcgtecagaa
aagatagcta
tcgegetett
ccttgggaac
ctattccaac
tagagaaggt
tcctgtacag
gggtggtgat
ggaatttgga
tgctcggaga
tgagegactc
gcacgttgaa
tctetgatct
agacgcttga
caaaaccgac
acagccacaa
ggtggacagg
accgggeeat

tgaatggtag

pctdk2009050315-seqgl. txt

gcecteaggtt
gaacttatta
tctggaatty
cctgectteca
ggaagttgct
tgagctattg
tgagctgctg
agtgatatct
tgagrttitc
cttcttgeea
catcactgat
tggtttctea
caacaagctt
caacgggeat
gaaggcagat
gtctcageey
tgacgacgat
agatacctcce
aagatgtctt
gctgtecttt
gtecttggtt
gtacacgttc
catcctigag
gagctgeggc
cgcctacatt
catgagggaa
ggtgccggac
ggagtgcatc

caactag

gttgttactg
agrgtaacga
tctagtetge
catgcggceta
tttgctatet
gaaggacata
gcatttcaaa
aaggagatga
gttcctggtt
gtaccttcty
tctgaaaccg
gcaggcggtg
gttctttget
tacgtcaacg
tcaggcttca
tgggtctata
atagcagagc
tcectetggtce
tctaatgtca
gagctgacca
gacacatttt
aggaagecigt
cagaaggaga
tgggacgctyg
ggcaaatcgce
gccctectga
tactgceget

gcecggttea

gcatggctca
aagatgttgg
caagctcaaa
tattgtgtgg
ctgaagatcc
cttectgtgat
ttggtgaccy
tagggtttte
ccatggaatc
cagtaaacgc
atgrtcegtte
cttctgaaat
gcatgcaaga
cagcaaagtt
agatcgaacc
tttctggecce
tgctttetgt
tggagttcca
agtcritcaaa
c€ggctgggcet
acagtttccc
tgggtcitaa
cgttgaagaa
tgggctgeca
tcaaggtgga
ggtccaccgy

tcagctttygce

gggagctggt

Page 12

gtttgaggct
tteccgatta
tggtgtatiyg
cttagttaag
aactgtttat
cagcceagceac
gcatccacaa
aagttcagct
cggtgtcata
ctccatittc
cagcattcag
tatatacggg
acagggcacc
tgtgaatgca
aagtgctcta
cacaatcaac
ctgtgcgaca
agccaccggce
geectegttc
tgatttcgyg
aagcttgagt
gaaccagaag
tcgtgccgac
tggcggeatce
cggctttgag
gctgtgcatt
tctggagage
cctiggrgac

1620
1680
1740
1800
1860
1820
1980
2040
2100
2160
2220
2280
23490
2400
2460
2520
2580
2640
2700
2760
2820

2880

2940
3000
3060
3120
3180
3240
3267



atggctgcgg cggeggggga
gcggegtacy
gaggcoegre

gcgecgecaa
ggctcetcgy
gggctcgagtr

ctccaaggat

gcrtecgeac
tccagcaaag
ccagaagact ggtcattcac
agggataaga cagtagcaga
gaaaagtggt gcccttcgaa
gcatggataa acctttactt
gaggggaaaa cattgcttga
agggataaca agatagaact
aatccagagg caatgtcaaa

ttgagcaact actgtgetct

gctegggety
atgggaggce

ttgaagaagg
ggceegggea
atcaataagC tctggcaaac
gttgaaattg agaaaaatag
cagcctgtgt gtgecgegeac
gctttgtctg tgtatagctyg
ttccttaaag acggatteca
tctgttgetyg atgaaaaaat
aagtctaatc cttgtgagec
ttratgaaga gttaccacca
cgtgcetgtty caatcgaaaa
gaacacctaa ccagacactt
aaccatgcta aagatacagt
gagtigatca ggaaactgaa
atcaccagtg ctgetttegt
ttactagata tttcagaaca

aaatatcttg ctgggaagac

pctdk2009050315-seql. txt

Barley cv. Prestige

cgtggaggeg
ggcecgtgetyg
cgccgtgega
cttccacttc
aaagaagcta
tttctacgag
gctgggatgt
ggtttatggt
gaatgcacta
cagagtcgaa
tgatcgecatt
gattgtaact
ccagggtttt
gatatctgtg
aggtgtctgt
aaaaattatg
ccggeatege
agcatgggca
tcaacttcgc
tgaagtcagce
tccttteccta
tccagctgga
catcccatta
tgctettcgy
gcccaagcaa
aactgtaatc
gccccaggtte
gaactitatta

tctggaattg

ttectggegy
gagcggetcg
cgtcgttttg
cgcatrccacg
acaatgatgg
ggtctcaacc
ggcaatggtt
ctggatataa
gacgacgatg
ttctatgaat
gttggatgca
gaaaattcaa
gttgaggacc
ataaagccta
gagcgcectat
caggctgecg
ttcgagttet
tacatgaaat
cagcccaacc
agctecectcg
gcatacctag
tgtttaaatt
actcctgata
ttgttctecac
tggttaacat
gaagcaccac
gttgttactg
agtgtaacga

tctagtctge

cctgecttca catgcggcta

cgtgecaggce
aggcgecgac
cagcaggtgg
acgtecgtect
agatacccag
ggcatccaga
ggatatccat
acccaagagc
gtctcccaat
ctgatcttet
taccacagat
gtgaggagtt
aatttggect
gtggtcttat
ttcttegecy
acacagacat
ttatggatct
ctggtggccg
aggtgaagaa
atttgtcctt
ctagtttcet
tccggaatca
atgttgttgt
ctggacttyge
ctttagcaat
gccaatcaga
gcatggctea
aagatgttag
Caagctcaaa

tattgtgtgg
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gtcgggcgac
cacgegtgea
tccagecgeg
cgacccccac
cattttcatt
ttccatctic
tgcacttgea
tatcaagatt
ctatgatgeg
ttcttactgt
tcttaaccec
ctrgtactcc
cgggttgatt
ggtattcaac
tggatttcge
ctcecgettta
tgttggggat
catttcacat
aatatttgag
tgatgatgat

gcaagagaat

tgttgctgga |

gttcccatce
aattgttgac
tgaggaaagt
tttgetgatt
gtttgaggct
ttcccgatta

tggtgtattg

cttagttaag

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

1020
1080
1140
1200
1260
1320
1380
1440

~1500

1560
1620
1680
1740
1800



aatcaggttt
aaggcattgt
tattatggtt
caagagagag
atgtccaccc
catatggatc
gaaagttttg
cagctggtga
aacacctgtc
ttgcttttec
accaccttga
gccgacacac
cctactgget
tacggagcca
tgcagecagt
tecgttgtec
tttctgatta
cggccacaca
gatcagcatt
cagttgatca
tcgatgettg
ggcaagcrgg
agcagcagcg
ggcgacttcg

ggtgctaagy

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

<400>

1

pctdk2009050315-seql. txt

attctgatct ggaagttget tttgetatct

cacaaactat tgagctattg gaaggacata

gtcttttcca tgagctgcetg gcatticaaa

aacctgcaga agtgatatct aaggagatga

tagaaggagce tgagtttttc gttcctggtt

tggaccgcag cttcttgeca gtaccrtcty

ttcgtcagaa catcactgat tctgaaactg

aagatagcta tggtttctca

gcaggeggtg

tecgogetctt caacaagett gttctttget

ccttgggaac caacgggeat tatgtcaacg

ctattccaac gaaggcagat tcaggcttca

tagagaaggt gtctcageceg tgggtctata

tcctgtacag tgacgacgat atagcagagce

gggtggtgat agatacctcc

ggaatttgga

tcctetggte

aagatgtctt tctaatgtca

tgctcggaga getgtecttt gagctgacca

tgagcgactc gtccttggtt gacacatttt

gcacgttgaa gtacacttic aggaagctgt

tctctgatct catccttgag cagaaggaga

agatgcttga gagctgegge

cgcctacatt

tgggacgctyg
Cdaaaccgac agcaaatcgc

acagccacaa catgagggaa gocctectga

ggtggacagg

accgggecat

ggtgccggac
ggagtgcatc

tactgeeget
gcceggtteca

tgaatggtag caactag

6

1088

PRT

Barley cv. Prestige

6

10

ctgaagatec
cttetgtgat
ttggtgaccy
tagggttttc
ccatggaarc
cagtaaacgce
atgteegtte
cttctgaaat
gcatgeaaga
cagcaaagtt
agatcgaacc
tttctggece
tgctttetgt
tggagtteca
agtcttcaaa
cggctgggct
acagtttece
tgggtcttaa
cgttgaagaa
tgygetgeca
tcaaggtgga
ggtceacegg
tcagctttgce

gggagctggt

aactgtttat
cagccagceac
gcatccacaa
aagttcagct
cggtgtcata
ctccatttic
cagcattcag
tatatacggg
acagggcace
tgtgaatgca
aagtgctcta
cacaatcaac
ctgtgcgaca
agccacegace
gccetegtte
tgatttcggy
aagcttgagt
gaaccagaag
tcgtgccgac
tggcggeatc
cggetttgag
gctgtgeart
tctggagage

ccttggtgga

Met Ala Ala Ala Ala Gly Asp val Glu Ala Phe Leu Ala Ala Cys Gin
5

15

Ala Ser Gly Asp Ala Ala Tyr Gly Ala Ala Lys Ala val teu Glu Arg
Page 14

1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3267



Leu

val

Phe

65

Leu

Ser

AsSn

Gly

Pro

145

Ala

Arg
Met
225

Leu

L.eu

Glu

Arg

50

Arg

Gin

Ile

Arg

Cys

130

Ser

Trp

Tyr

Ser

Tle

210

Ser

Ser

Gly

Alta

35

Arg

Thr

Gly

Phe

His

115

Gly

Lys

Ile

Asp

ASp

val

Lys

Asn

Leu

20

Pro

Arg

rhe

Phe

Ile

100

Pro

Asn

val

Asn

Ala

180

Leu

Gly

Ile

Tyr

Ile
260

Ala

Phe

His

Gin

85

Pro

AsSp

Gly

Tyr

Leuy

165

Glu

Leu

Cys

val

Cys

245

Ala

Thr

Ala

Phe

70

GlIn

Glu

ser

Trp

Tyr

Gly

Ser

Ile

Thr

230

Ata

Arg

Arg

Ala

55

Arg

Arg

AsSp

ITe

Ile

135

Leu

Leu

Lys

Tyr

Pro

215

Glu

Leu

Ala

pcggk2009050315~seq1.t

Ala Glu Ala

40

Gly
Ile
Lys
Trp
Phe
120
ser
Asp
Asn
Thr
Cys
Gln
Asn

Gin

vai

Gly

His

Lys

Ser

105

Arg

Ile

Ile

Ala

Leu

185

Arg

Ile

Ser

Gly

Glu
265

Pro

AsSp

Leu

90

Phe

Asp

Ala

Asn

lLeyu

170

Leu

Asp

Leu

ser

Phe
250

Xt
30

Arg Arg Leu Leu
45

Ala

val

75

Thr

Thr

Lys

Leu

Pro

155

ASD

ASp

Asn

Asn

Glu

235

val

Ala

60

val

Met

Phe

Thr

Ala
140

Arg

Asp

Arg

Lys

Pro

220

Glu

Glu

Glu Gly Ile

Page 15

Gly

teu

Met

Tyr

val

123

Glu

Ala

ASp

val

Ile

205

Ash

rhe

Asp

Ser

Leu

Asp

Glu

Glu

110

Ala

Lys

Ile

Gly

Glu

190

Pro

Leu

Gln

val
270

Gly

Glu

Pro

Ile

95

Gly

Glu

Trp

Lys

Leu

175

Phe

Leu

Glu

Tyr

Phe

255

Ile

Ala

Cys

His

80

Pro

Leu

Ley

Cys

Ile

160

Pro

TY"r

ASp

Ser
240

Gly

Lys



Pro

val

Leu
LYS
Leu
Gly
Ser
Leu
Asn
Pro
ITe
465
Glu

Ile

Pro

Ser

Cys

290

GIn

Glu

val

ser

val

Gln

Phe

Leu

450

Glu

His

Glu

Arg

Gly

Glu

Thy

Ile

Gly

Gly

Gln

His

Ala

Glu

Asn

Leu

Glu

Gln
515

Leu

Arg

Lys

Glu

Asp

340

Gly

Pro

Glu

ASp

Asn

420

Asnh

Pro

Ala

Thr

ser

500

Ser

Met

Leu

Ile

LyS

325

Gin

Arg

Asn

val

val

Phe

Met

310

Asnh

Pro

Ite

Gin

Ser

390

Glu

405

Lys

Leu

Asp

Leu

Asp

Lys

Ser

val

AsSn

His

Leu

Phe

Leu

295

Gln

Ser

val

Ser

val

375

Ser

Ile

Asn

Ala

val

455

Leu

L.eu

Ala

Leu
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Asn Met Gly Gly Arg Pra Gly GlIn

280

Arg

Ala

Arg

Cys

His

360

Lys

ser

Pro

Pro

Phe

Pro

Lys

Ile
520

Arg

Ala

His

Ala

345

Ala

Lys

Leu

phe

Cys

425

Phe

val

Ser

Lys

505

Glu

Gly

Asp

Arg

Leu

Ile

AsSp

Ley

410

Glu

Met

Phe

Pro

Gin

490

Thr

Phe

Thr

315

Phe

Thr

Ser

Phe

Leu

385

Ala

Pro

Lys

Pro

Gly

Trp

val

Arg

300

ASp

Glu

Ala

val

Glu

380

Ser

Tyr

Pro

Ser

Ser

460

Leu

Leu

Thr

Leu ITe Arg
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285

Ile

Tle

Phe

Trp

Tyr

Phe

Phe

Leu

Ala

Tyr

445

Arg

Ala

Thr

val

Lys

Asn

5er

Phe

Ala

350

Ser

Leu

Asp

Ala

Gly

His

Ala

Ile

Ser

Ile

510

Leu

Lys

Ala

Met

335

Tyr

Cys

Lys

ASp

ser

415

Cys

His

val

val

Ley

495

Glu

Lys

Gly

L.eu

Leu

320

ASD

Met

GIn

Asp

ASp

Phe

Leu

Ile

Ala

Ala

Pro



Glin

Ala

545

Leu

Ash

Ala

val

GIn

625

TYYP

Arg

Met

Phe

Asp

705

Glu

Ser

Lys

val

530

Phe

Leu

Gly

Ile

Ala

610

Thr

Tyr

His

Iie

Phe

690

Arg

Ser

Ser

Ala

Leu
770

val

val

Asp

val

Leu

595

Phe

Ile

Gly

Pro

Ser

Phe

Iie

ser

755

val

val Thr
Asn Leu
ITe Ser

565

Leu Lys
580

Cys Gly
Ala Ile
Glu Leu
Cys Leu

645
Gln GIn
660
Phe Ser
Pro Gly
Phe Leu
val Arg
GIn Gln
740

Giu Ile

Leu Cys

Gly

Leu

550

Glu

Tyr

Leu

Ser

Leu

630

Phe

Glu

Ser

Ser

Pro

710

GlIn

Leu

Ie

Cys

Met

535

Ser

His

Leu

val

Glu

615

Glu

His

Arg

Ser

Met

695

val

Asn

va'l

Tyr

Met
775
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Ala GIn phe Glu Ala Ile Thr ser Ala

val

Leu

Ala

Lys

600

Asp

Gly

Gy

Glu

Ala

680

Glu

Pro

Ife

Lys

Gly

Gln

Thr

Glu

Pro

His

Leu

Pro

665

Met

Ser

Ser

Thr

ASp

745

Asn

Glu

Lys

Leu

570

Lys

Glin

Thr

Thr

Leu

650

Ala

Ser

Gly

Ala

Asp

730

Ser

Thr

Gin

Asp

355

Ser

Thr

val

val

ser

635

Ala

Glu

Thr

val

val

715

Ser

Tyr

Cys

Gly

540

val

Ser

Leu

TVYr

Tyr

620

val

Phe

val

Leu

Ile

700

Asn

Glu

Gly

Leu

Thr
780
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Gly

Leu

Pro

Ser

605

Lys

Ile

Gin

Ile

Gliu

685

His

Ala

Thr

Phe

Ala

765

Ley

ser

Pro

Ser

590

Asp

Ala

Ser

Ite

Ser

570

Gly

Met

Ser

Asp

Ser

750

Leu

Leu

Arg

ser

575

His

Leu

Leu

Gln

Lys

Ala

ASp

Ile

val

735

Ala

Phe

Phe

Leu
560

Ser

Glu
Ser
His
640
Asp
Glu
Glu
Leu
Phe
720
Arg
Gly

Ash

Pro
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teu Gly Thr aAsn Gly His Tyr val Asn Ala Ala Lys Phe val asn ala
785 790 795 800

Thr Thr Leu Thr Ile Pro Thr Lys Ala Asp Ser Gly Phe Lys Ile Glu
805 810 g15

Pro Ser Ala Leu Ala Asp Thr teu Glu Lys val Ser GIn Pro Trp val
820 825 830

Tyr Ite Ser Gly Pro Thr Ile Asn Pro Thr Gly Phe Leu Tyr Ser Asp
835 840 845

Asp Asp Ite Ala Glu Leu Leu Ser val Cys Ala Thr Tyr Gly Ala Arg
850 855 860

val val Ile Asp Thr Ser Ser Ser Gly Leu Glu Phe GTn Ala Thr Gly
865 870 875 880

Cys Ser GlIn Trp Asn Leu Glu Arg Cys Leu Ser Asn Vval Lys Ser Ser
885 80 895

Lys Pro Ser Phe Ser val val Leu Leu Gly Glu Leu Ser Phe Glu Leu
200 905 910

Thr Thr Ala Gly Leu Asp phe Gly Phe Leu Ile Met Ser Asp Ser Ser
915 9290 925

Leu val Asp Thr Phe Tyr Ser pPhe Pro Ser Leu Ser Arg Pro His Ser
930 935 940

Thr Leu Lys Tyr Thr Phe Arg Lys Leu teu Gly Leu Lys Asn Glin Lys
945 950 955 960

Asp Gln His Phe Ser Asp Leu Ile teu Glu Gln Lys Glu Thr Leu Lys
965 g70 975

Asn Arg Ala Asp Gln Leu Ile Lys Thr Leu Glu Ser Cys Gly Trp Asp
980 985 990

Ala val Gly Cys HMis Gly Gly ITe Ser Met Leu Ala Lys Pro Thr Ala
995 1000 1005

Tyr Ile Giy Lys Ser Leu Lys val Asp Gly Phe Glu Gly Lys Leu
1010 1015 1020

Asp Ser His Asn Met Arg Glu Ala Leu Leu Arg Ser Thr Gly Leu
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1025 1030 1035

Cys Ile sSer Ser Ser Gly Trp Thr Gly val Pro Asp Tyr Cys Arg
1040 1045 1050

Phe Ser Phe Ala Leu Glu Ser Gly Asp Phe Asp Arg Ala Mmet Glu
1055 1060 1065

Cys Ile Ala Arg Phe Arg Glu Leu val Leu Gly Gly Gly Ala Lys
1070 1075 1080

val Asn Gly Ser Asn
1085

<210> 7

<211> 1088

<212> PRT

<213> Barley cv. Prestige

<400> 7
Met Ala Ala Ala éia Gly Asp val Glu éga Phe Leu Ala Ala E%S Gln
1

Ala ser Gly Asp Ala Ala Tyr Gly Ala Ala Lys Ala val Leu Glu Arg
20 25 30

Leu Glu Ala Pro Ala Thr Arg Ala Glu Ala Arg Arg Leu Leu Gly Ala
35 40 45

val Agg Arg Arg Phe Ala Ala Gly Gly Pro Ala géa Gly Leu Glu Cys
5 55

Phe Arg Thr Phe His Phe Arg Ile His Asp val val Leu Asp Pro His
65 70 75 80

Leu Gln Gty Phe GIn GIn Arg Lys Lys bgu Thr Met Met Glu g1e Pro
85 ‘ 5

Ser Ite phe Ile Pro Glu Asp Trp Ser Phe Thr Phe Tyr Glu Gly Leu
100 105 110

Asn Arg His Pro Asp Ser Ile Phe Arg Asp Lys Thr val Ala Glu Leu
115 120 125

Gly Cys Gly Asn Gly Trp Ile Ser Iie Ala Leu Ala Giu Lys Trp Cys
130 135 140

Pro Ser Lys val Tyr Gly Leu Asp Ite Asn Pro Arg Ala Ile Lys Ile
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145

Ala

Ile

Glu

Arg

Met

225

Leu

Leu

Pro

val

lLeu

LYS

lLeu

Gly

Trp
Tyr
ser
Ile
210
Ser
sar
Gly
Ser
Cys
290
Gln
Glu
val
ser

Arg

Phe

Ile

Asp

Lys

Asn

Leu

Gly

Glu

Thr

Ile

Gly

w0
(90

GIn

His

Asnh

Ala

180

Leu

Gly

Ile

Tyr

Ile

260

Leu

Arg

Lys

Glu

Pro

Glu

Leu

165

Glu

Leu

Cys

val

Cys

245

Ala

Met

Leu

Ile

Arg

Asn

val

150

Tyr

Gly

Ser

Ile

Thr

230

Ala

Arg

val

Phe

Met

310

Asn

Pro

ITe

Gln

ser
390

Leu

Lys

TY"R

Pro

215

Glu

Leu

Ala

Phe

Leu

295

GIn

ser

val

Ser

va]l

375

Ser
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ASh

Thr

Cys

200

Gin

Asn

Gin

val

Asn

280

Arg

Ala

Arg

Cys

His

360

Lys

Ser

Ala

Leu

185

Arg

Ile

Ser

Gly

Glu

265

Met

Arg

Ala

His

Ala

345

Ala

LYs

Leu

Leu Asp Asp Asp

170

Leu

Asp

Leu

ser

Phe

250

Glu

Gly

Gly

AsSp

Arg

330

Arg

Leu

Ile

Asp

ASP

Asn

Asn

Glu

235

val

Gly

Gly

Phe

Thr

315

Phe

Thr

Ser

Phe

Leu
395

Arg

Lys

Pro

220

Glu

Glu

Ile

Arg

Arg

300

Asp

Glu

Ala

val

Glu

380

Ser
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val

The

205

Asn

Phe

Asp

Ser

Pro

285

Ile

Ile

Phe

Trp

Tyr

365

Phe

Phe

Gly

Glu

190

Glu

Pro

Leu

Gln

val

270

Gly

Asn

Ser

Phe

Ala

350

Ser

Leu

Asp

Leu

175

phe

Leu

Glu

Tyr

Phe

255

Ile

Gln

Lys

Ala

Met

335

Tyr

cys

Lys

Asp

160

Pro

Tyr

ASp

Ser
240
Gly
Lys
Gly
l.eu
teuy
320

ASp

Met

AsSp

Asp
400



Ser

Leu

AsSn

Pro

Ile

465

Glu

Ie

Pro

Gln

Ala

545

Leu

Asn

Ala

val

Glin

625

Tyr

val

Glin

Phe

Leu

450

Glu

His

Glu

Arg

val

530

Phe

Leu

Gly

Ile

Ala

610

Thr

Tyr

Ala

Glu

Asn
Leu
Glu
Gln
515
val
val
ASD
val
l.eu
595
Phe

Ile

Gly

AsD

Asn

420

Asn

Pro

Ala

Thr

ser

500

Ser

val

Asn

Ile

Leu

580

cys

Ala

Glu

Cys

Glu

405

Lys

His

Asp

l.eu

Arg

485

Asn

AsSp

Thr

Leu

Ser

565

Lys

Gly

Ile

teu

Leu
645

Lys

Ser

val

Asn

Arg

His

His

Leu

Gly

Leu

550

Glu

Tyr

Leu

Ser

Leu

630

Phe

Ile

Asn

Ala

val

455

lLeu

Leu

Ala

Leu

Met

335

Ser

His

Leu

val

Glu

615

Glu

His
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Pro Phe Leu Ala Tyr Leu Ala

Pro
Gly
440
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Phe
Pro
LYyS
Ile
520
Ala
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Leu
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LysS
Asp

Gly

Giu

Cys

425

Phe

val

Ser

Lys

Gin

Thr

Glu

Pro

His

Leu

410

Glu

Met

Phe

Pro

Gin

490

Thr

Leu

Phe
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570
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Leu
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Pro
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Tle

Glu
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635

Ala

Pro
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Ser

460

Leu

Leu

Thr

Arg

Ala

540

val

Ser

Leu

Tyr

Tyr

val

Phe
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Thr
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Leu

Pro
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605
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Ile
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Ile
510
l.eu
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Ser
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415
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val

Leu
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Arg

Ser

575

His
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755
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Ile
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Pro

Glu

Thr

Asn
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Ser

Ser

Pro
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Gln

Leu

ITe

Cys

His
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Pro

ASp

Thr.

Leu
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870

Leu

val

Arg

Ser

Met

695
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Asn

val
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Met

775

Tyr

Thr
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Ile

Leu

855

ser
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val
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Glu Pro Ala Glu val Ile Ser
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680

Glu

Pro

Ile
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Gly

Gln

val

Lys

Leu

Asn

840

Ser

Ser

Arg

Leu

665

Met

Ser

Ser

Thr

Glu

Asn

Ala

Glu

825

Pro

val

Gly

Cys

Leu
905

Ser

Gly

Ala

ASp

Ser

Thr

Gln

Ala

Lys

Thr

Cys

Leu

Leu
830

Thr

val

val

715

Ser

Tyr

Cys

Gly

Ala

795

Ser

val

Gly

Ala

Glu

875

Ser

Leu

Ile

700

Asn

Glu

Gly

Leu

Thr

780

Lys

Gly

Ser

Phe

Thr

860

Phe

Asn

Gly Glu Leu
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685
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Ala
Thr
Phe
Ala
765
Leu
Phe
Phe
GIn
Leu
845
Tyr
Gln

val

Ser

670

Gly

Met

sar

AsSp

ser

750

Leu

l.ey

val

Lys

Pro

830

Tyr

Gly

Ala

Lys

Phe
910

Lys
Ala
Asp
Ile
va'l
735
Ala
Phe
Phe
Asn
Ile
815
Trp
Ser
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Thr
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895

Glu
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Leu
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Gly
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800
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val
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Thr
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Thr Ala Gly Leu Asp Phe Gly Phe Leu ITe Met Ser Asp Ser Ser
915 920 925

Leu val Asp Thr Phe Tyr Ser Phe Pro Ser Leu Ser Arg Pro His Ser
930 935 940

Thr Leu Lys Tyr Thr Phe.Arg Lys Leu Leu Gly Leu Lys Ash GIn Lys

945 950 955 960

Asp Gln His Phe Ser Asp Leu Ile Leu Glu GIn Lys Glu Thr Leu Lys

965 970 975
Asn Arg Ala Asp GIn teu ITe Lys Met Leu Glu Ser Cys Gly Trp Asp
980 985 990
Ala val Gly Cys His Gly Gly ITe Ser Met Leu Ala Lys Pro Thr Ala
995 1000 1005

Tyr Ile Ser Lys Ser Leu Lys val Asp Gly Phe Glu Gly Lys Leu
1010 1015 1020

Asp Ser His Asn Met Arg Glu Ala Leu Leu Arg Ser Thr Gly Ley
1025 1030 1035

Cys Ile Ser Ser Ser Gly Trp Thr Gly val Pro Asp Tyr Cys Arg
1040 1045 1050

Phe Ser Phe Ala Leu Glu Ser Gly Asp Phe Asp Arg Ala Met Glu
1055 1060 1065 ‘

Cys Ile Ala Arg Phe Arg Glu Leu val Leu Gly Gly Gly Ala Lys
1070 1075 1086

val Ash Gly Ser Asn
1085

<210> 8

<211> 6459

<212> DNA

<213> Barley, Mutant 8063

<400> 8

atggctgcgyg cggcggggga cgtggaggeg ttcoctggegg cgtgecagge gtcgggegac

gecggegtacyg gegecgecaa ggecgtgetg gageggetcg aggegecgge cacgogeacce

gaggccagge ggctectegg cgecgtgoga Cggegettcg Cogecgycgy €ocggccgey

gggctcgagt gcttecgeac cttccactte cgcatccacg acgtcgicct cgacccoccac
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ctccaaggrtt
atctggecgt
tggctggecea
ctacctgacc
ttctrttctt
cattttgaat
gtttatgtag
attttgatgg
atgtctatgt
tctttggeag
tggggcaagce
tatctitett
taatcataag
taaataggac
tgctggaaaa
cTttctttgte
taaaaacacc
cttctaggat
ccagaagact
agggataaga
gaaaagtggt
tttgttgcaa
cttttaggtyg
tcgagcatat
gctgaacaat
ttaagccaca
gagccttggt
ttgcatggat
€ggaggggaa
gtagagataa

gtttttacca

gccecggeecce
caaaagcacg
gtcgatcagt
atataccgag
tcgagcatga
tttggcgagt
aggagtgtit
cctctaagea
gtaagctgcea
aacaatcctg
atgctgecaa
tttccettct
aataaaagca
atctagtccgce
actgcaacta
acgtrttgtg
cattgcttaa
tccageaaag
ggtcattcac
cagtagcaga
gcccttcgaa
acatgggacc
tctgecagta
tgctttcaaa
tgetetectt
aataccagceg
Tgttctttig
aaacctttac
aacattgctt
caagatagaa

atttcctgtg
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tteectacac
cggcttggta
aatttggceea
ttggttttet
tgttctttga
gttcttggaa
ttgttctigt
tcctgtagte
aatggagaga
cccatcctat
gctaatacac
actcagtttc
agacagatga
tatatcttta
aatattttct
tgcataaagc
tatittatit
aaagaagcta
tttctacgag
getgggatgte
ggttggcacc
tgcagaagtt
gtctgetggt
tittgggcaa
tgaaaggaag
aatcaaatta
aaggtttatg
ttgaatgcac
gacagagtcg
cttgatcgea

aatggggatt

acccgtrgte
gaaatcaagc
taactggagt
ttcttcttgt
attaatgcgt
tttataacac
gcaccgtata
atgtctactg
aaagctatct
caccataagt
gacataagct
ttctttggga
gtgctgcaga
gttaataatt
tacattatat
attaacttct
gctttecgta
acaatgatgg
gygtctcaacc
agcaatggrt
tecttgttecy
agacatttac
ggtctaattt
ggcatracca
aaaaacaaga
gtttgcagtc
gtctggatat
tagacgacga
aattctatga
ttgttggatg

atagtcgatc

gacccgcatce
ctgcaarcct
ataaccttgg
ttecgtattt
accagactec
aacgaggctt
caattctcta
tgtaagctac
arttggttgt
ataaaagcac
acatattitg
gaacaatcct
ctattggcat
gtatatagac
ggaatciggg
gtctttagtt
gcttgataaa
agatacccag
ggcatccaga
ggatatccat
tagatattta
tcaggttact
tcttggtata
ccacatattg
atgacatgca
agcttggecat
aaacccaaga
tggtcetecea
atctgatctt
cataccacag

agaacttgat
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tctttegeceg
gatccgttta
tctectaatct
gtgtagtttt
agtaattcga
tgatcaagtg
tttcecaaca
agatttatte
tecagettgt
gacaaatgag
aggggcatgt
actcaaccta
atataacaac
gcagtctttyg
tgtgatatga
ggcgcagegg
atttcaactg
cattttcatt
TTCCcatcttc
tgcacttgea
tcttatcteg
ttatatgaaa
cctgatgecy
tttctacaat
ccttagtagt
taccttactt
gctatcaaga
atctatgatg
ctttcttact
gtacggtcag

caaaatgccc

300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
14490
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100



ttaatatctg
gaaaaticaa
tgagatctat
gagtctccaa
atcctgaaat
attrcrcttt
agaaataatg
aggtagttag
ggggttagca
cetgtatygga
tggaattatt
atgataatcc
gctgattgta
attcagggtt
gggatatctg
caaggtgtct
acaaaaatta
ttccatgeca
caatcttcag
aatttttgtt
ctccgettta
tgtrggggat
catttcacat
actctctgat
agaatttcag
ctcecectecgat
atacctaget
tttaaatttc
tcctgatgta
agatcaacct
gcaccagaat

gttctcacct

cctttcagat
gtgaggagtt
ttaaactcaa
atcttttict
tgactttaca
tccttgtagg
tatgetttgt
gaacctagga
gtccaaatcc
caaatgtgat
aacagcggta
ttatgccacg
cgattccage
ttgttgagga
tgataaagcc
gtgagcgcect
tgcagatage
gcaacagcat
ctgggcctag
gaggatcatt
gttgaaattg
cagcctgtge
getttgtctyg
tagatcttta
gtgaagaaaa
ttgtccttiy
agtttcttgc
cggaatcttyg
agacttogtg
atttgatgct
gttgttgtgt

ggacttgcaa
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tcttaaceec
cttgtactec
gcecattcagt
tttctcaaac
atgcttgtte
catgtggtea
acttatgaca
tggagagcac
acctcaagtt
cagcaccceca
tttattttta
aggtracatt
tteeggttgt
ccaatttggce
tagtggtctt
atttctacgc
aattctttga
tatatcctgg
aatittcatc
accaactagt
agaaaaatag
gtgcgegeac
tgtatagctg
caacaataat
tatttgagtt
atgatgattc
aagagaataa
ttgctggatt
tctattgect
tctcacgtat
tccecatceeg

ttgttgacga

aatccagagg
ttgagcaact
tracctgtta
agcaaagaga
ataatctgct
gacctttata
tggttccacc
cgacagtgta
caacctattg
gtctttecta
cecetgtttaa
gtattactca
taattitgtt
ctegggttga
atggtattca
cgtggattic
gtgactagat
ttagaggaat
taccggcetta
tgggtctttg
ccgacatege
agcatgggca
tcaacttcge
atagtaatgt
cCcttaaagac
Tgttgctgat
gtctaatcct
tatgaagagt
acaattatgt
gcttecatgtg
tgctgtigea

acacctaacc

caatgtcaaa
actgtgctct
ctaaatggtt
gaagaaaact
tacgaaatat
taagaaaatg
agtataatca
taatatatat
cataactttt
taaaaatgtc
ttttttectt
agtcaatatt
atgtttgtga
ttgctcggge
acatgggagg
gcatcaataa
gttaactaat
atgctcttca
catttttaca
caggctgctg
ttcgagttct
tacatgaaat
cagcecaacc
caggaataat
ggattccatg
gaaaaaattc
tgtgagcctc
taccaccaca
ttgcttatta
acacttcctt
atcgaaaatg

agacactigc

Page 25

gattgtaact
ccaggtgagt
acccatgtca
tttaagttct
gcgtrtgaac
aagtttttgt
atttaagtct
atgtecgatag
ggtcttacaa
tgctggaata
tgctaaaaga
tgttactatyg
actttgctge
tgttgaagaa
ccggecagga
gctctggeaa
cccagtgrtt
tgttgcacac
ttacagaacc
acacagacat
ttatggatct
ctggtggecy
aggtacctat
aataatttgg
dagtcagcag
ctttectage
cagctggaty
tcecattaac
gaaattcata
tteetetggt
ctctteggtt

ccaagcaatg

2160
2220
2230
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420

3480

3540
3600
3660
3720
3780
3840
3900
3960
4020



gttaacatct
ggaactgtgg
gttattgcea
tcgaagcacc
ttgttgttac
taagtgtaac
tgtctagtct
cacatgcggc
tctagttgaa
acactgttta
tggaagttgc
ttgagctatt
atgagctgcet
gccrettceca
agtggacact
gctgggtact
tgttttecct
aggagatgat
ttectggttc
taccttctge
ctgaaaccga
caggeggtgce
ttectttgctyg
acgtcaacgc
caggcttcaa
gggtctatat
tagcagaget
cctctggtet
craatgtcaa
agctgaccac

actacatttta

ttagcaattg
aaaatacatg
ttcttctaaa
acgccaatca
tggcatgget
gaaagatgtt
gccaagctea
tatattgtgt
ctgttgtgea
aatgtactca
ttttgctatc
ggaaggacat
gycatttcaa
gttctceate
ccectcagea
tcgattacac
ctaatgtttg
agggttttca
catggaatcc
agtaaacgcc
tgtcecgttee
ttctgaaatt
catgcaagaa
agcaaagttt
gatcgaacca
ttctggeece
gctttetgtce
ggagttccaa
gtcttcaaag
ggctgggett

cagtttccca

pctdk2009050315-seqgl. txt

aggtactttg
tgttctgtga
tttcaggaaa
gatttgctga
cagtttgagy
ggttcccgat
aatggtgtat
ggcttagtta
tactatatag
tttctttttg
tctgaagatc
acttctgtga
attggtgacc
teactcagtt
cgggcaagct
cacaatgagc
gttgctcttt
agttcagcta

ggtgtcatac

“tecattticyg

agcattcage
atatacggga
cagggcacct
gtgaatgcaa
agtgctctag
acaatcaacc
tgtgcgacat
gccaccgget
ccctegttct

gatttcgggt

agcttgagtc

accgatactc
agaaaaagtt
gtaaccatgc
ttgagttgat
Cctatcaccag
tattactaga
tgaaatatct
agaatcaggt
aatatcrtga
cttcatttta
caactgttta
tcagccagea
ggcatccaca
ctgtccacaa
agtccatgaa
tcctcaacgt
ttcagagaga
tgtccaccct
atatggatct
aaagtrttgt
agctggtygaa
acacctgtct
tgetrtteee
ccaccttgac
ccgacacact
ctactggett
acggagecag
gragccagtg
ccgitgeect
ttetgattat

ggccacacag

cectetttet
atgctgacaa
taaagataca
caggaaactg
tgetgettte
tatttcagaa
tgctgggaag
gtgtgtcaat
cttttatatg
cttgcaggtt
taaggcattg
ctattatggt
acaagaggta
ggtgccgaat
tttggattag
ggtctggttt
acctgcagaa
agaaggagct
ggaccgeage
tcgtcagaac
agatagctat
cgcgetette
cttgggaacc
tattccaacy
agagaaggtg
cctgtacagr
ggtggtgata
gaatttggaa
gctcggagag
gagcgactcg

cacgttgaag

Page 26

ttctgtgttt
gaatttcgat
gtaactgtaa
aagccicagg
gtgaacttat
catctggaat
accctgectt
cagcctgaac
tactttagaa
tattctgate
tcacaaacta
tgtcttttee
aacatggctyt
gatctgttca
ttccctctta
atgtitttca
gtgatatcta
gagtrtttceg
ttcttgecag
atcactgatt
ggtttcteag
dacaagcttg
aacgggcatt
aaggcagatt
tctecageegt
gacgacgata
gatacctcect
agatgtcttyt
ctgtcettty
tecttggtty

tacacgttca

4080
4140
4200
4260
4320
4380
4440
4500
4560
4620
4680
4740
4800
4860
4920
4980
5040
5100
5160
5220
5280
5340
5400
5460
5520
5580
5640
5700
5760
5820
5880



ggaagctgtt
agaaggagac
ctgtgtttag
ggctaatttc
attttcctgt
catggcggcea
gacggcetity
gggergtgea
gctctggaga
gtccttggtg
<210> 9

<211> 882
<212> DNA
<213>

<400> §
gtttatggte

aatgcactag
agagtcgaat
gatcgcattg
attgtaactg
cagggtttty
atatctgtga
ggtgtctgtyg
aaaattatgc
cgacatcgct
gcatgggeat
caacttcgec
gaagtcagca
cctttectag
ccagcrggat
<210>
<211>

<212>
<213>

10
1089
DNA
Barl

gggtcttaag
gttgaagaat
gctetetgtt
agtacttcaa
gatgtgatga
tctcgatgct
agyggeaaget
ttagcagcag
gcagegactt
gcggtgetaa

tggatataaa
acgacgatgg
tctatgaatc
ttggatgcat
aaaattcaag
ttgaggacca
taaagcctag
agcgcectatt
aggctgctga
tcgagtetctt
acatgaaatc
agcecaacca
gcteectega
catacctagce

gtttaaattt

ey, Mutant

pctdk2009050315-seql . txt

aaccagaagg
cgtgeegacce
ticttccect
gtttgecacy
acagacgcett
tgcaaaaccy
ggacagccac
cgggtggaca
cgaccgggec

ggtgaatggt

Barley cv. Prestige

cccaagaget
teteccaate
tgatcttctt
accacagatt
tgaggagttc
atttggecte
tggtcttatg
tcttcgeegt
cacagacatc
tatggatctt
1ggrggecge
ggtgaagaaa
tttgtecttt
tagrttettg

ccggaatctt

8063

atcagcattt
agttgatcaa
gatcagctct
catttctgac
gagagctgeg
accgcctaca
aacatgaggg
ggggtgccgg
atggagtgca

agcaactag

atcaagattg
tatgatgcgg
tcttactgta
cttaaccccea
ttgtactcct
gggtigattg
gtattcaaca
ggatttcgea
tccgctttag
gtrggggatc
atttcacatg
atatttgagt
gatgatgatt
caagagaata

gttgctggat

ctctgatete
ggtatgectt
ccgatccect
atattCctitc
gctgggacgc
ttggcaaate
aagcectect
actactgccy

tecgeeeggtt

catggataaa
aggggaaaac
gagataacaa
atccagaggc
tgagcaacta
ctcgggetgt
tgggaggceg
tcaataagct
ttgaaattga
agcetgtgtyg
crrtgtctgr
tccttaaaga
ctgttgctga
agtctaatcc

Tt

Page 27

atcctitgagce
ttgggatatc
tacatcctta
ctetrgtrtrt
tgtgogctyc
gctcaaggtg
gaggtcecace

ctrcagettet

cagggagctg

cctttacttg
attgcttgac
gatagaactt
aatgtcaaag
ctgtgctcte
tgaagaaggy
gccaggacaa
ctggcaaata
gaaaaatagc
tgcgegeaca
gtatagctgt
cggattccat
tgaaaaaatt

ttgtgagect

5940
6000
6060
6120
6180
6240
6300
6360
6420
6459

60
120
180
240
300
360
420
480
540
600
660
720
780
840
882



<400> 10
gtttatggtc

aatgcactag
agagtcgaat
gatcgcattg
attgtaactg
caggttttgt
tatctgtgat
grgtcrgtga
aaattatgca
atgccagcaa
cttcatctgg
tttgttgagy
gctttagtty
ggggatcagc
tcacatgcett
tttgagttce
gatgattctg
gagaataagt
gctggattt
<210> 11

<211> 315
<212> PRT

tggatataaa
acgacgatgg
tctatgaatc
ttggatgcat
aaaattcaag
tgaggaccaa
aaagcctagt
gcgectattt
gatagcaatt
cagcattgta
acctggaatt
atcattacca
aaattgagaa
ctgtgtgtgc
tgtctgtgta
ttaaagacgg
ttgctogatga

ctaatccttg

pctdk2009050315-seqg] . txt

cccaagaget atcaagattg catggataaa

tctecccaate tatgatgegy aggggaaaac

tgatcttctt
accacagatt
tgaggagttce
tttggectcy
ggtcttatgg
ctacgecegtyg
cttcgagtga
tccrggttag
ttcatctace
actagttggg
aaatagcega
gcgcacagea
tagctgtcaa
attccatgaa
aaaaattcct

tgagccteca

<213> Barley, Mutant 8063

<400> 11

i

Ala ser Gly Asp Ala Ala Tyr Gly Ala Ala Lys
20 25

Leu Glu Ala Pro Ala Thr Arg Aga Glu Ala Arg
4

35

val ?gg Arg Arg pPhe Ala Ala Gly Gly Pro Ala
55

Met Ala Ala Ala é}a Gly Asp val Glu Ala pPhe
1

tcttactgta
cttaacccca
ttgtactcct
ggttgattgc
Tattcaacat
gatttcgeat
ctagatgtfa
aggaatatgc
ggcttracatt
tctitgeagg
catcgcttcg
tgggcataca
cticgecage
gtcagcagct
ttectageat

gcrggatgrt

gagataacaa
atccagaggc
tgagcaacta
tcgggctgit
gggaggecgg
caataagctc
actaatccca
tcttcatgrt
tttacattac
ctgctgacac
agttctttat
tgaaatctgg
ccaaccaggt
ccetegattt
acctagetag

taaatttccg

cctttactty
attgcttgac
gatagaactt
aatgtcaaag
ctgtyctete
gaagaaggga
ccaggacaag
tggcaaacaa
gtgtttttee
gcacaccaat
agaaccaatt
agacatctec
ggatcttgtt
tggccgeart
gaagaaaata
gtcetttgat
tttcttgeaa

gaatcttgtt

Leu Ala Ala Cys Gln

15

Ala val Leu Glu Arg

Arg Leu Leu Gly Ala

45

Ala Gly Leu Glu Cys

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

1020
1080
1089



Phe

65

Leu

ser

Asn

Gly

Pro

145

Ala

Ile

Glu

Arg

Met

225

Leu

l.eu

Pro

val

Arg

Gin

Ile

Arg

Cys

Ser

Trp

Tyr

ser

Tle

210

Ser

Ser

Gly

Ser

Cys

290

Gln

Thr

Gly

Phe

His

115

Gly

LYS

ITe

Asp

Lys

Asn

Leu

Gly

Glu

Thr

Phe

Phe

Ile

100

Pro

Asn

val

Asn

Ala

180

Leu

Gly

Ile

Tyr

Ile

260

Leu

Arg

Lys

His

Gin

85

Pro

ASp

Gly

Tyr

Leu

165

Glu

Leu

Cys

val

Cys

245

Ala

Met

Leu

Ile

Phe

70

Gin

Glu

Ser

Trp

Tyr

Gly

Ser

Ile

Thr

230

Ala

Arg

val

Phe

Met
310

Arg

Arg

Asp

Ile

Ite

135

Leu

Leu

LYS

Tyr

Pro

215

Glu

Leu

Ala

Phe

Leu

295

Gin

pctdk2009050315-seqt. txt
Ile His Asp val val Leu Asp

Lys

Trp

Phe

120

ser

Asp

Asn

Thr

cys

200

Gin

Asn

Glin

val

Asn

280

Arg

Ile

LysS

Ser

105

Arg

Ile

Ile

Ala

Leu

185

Arg

Ile

Ser

Gly

Glu

265

Met

Arg

Ala

Ley

90

Phe

Asp

Ala

Asn

Leu

170

Leu

Asp

Leu

Ser

Phe

250

Glu

Gly

Gly

Ile

75

Thr

Thr

Lys

Leu

Pro

155

Asp

Asp

Asn

Asn

Glu

235

val

Gly

Gly

Phe

Leu
315

Met

'Phe

Thr

Ala

140

Arg

ASp

Arg

LYyS

Pro

220

Glu

Glu

Ile

Arg

Page 29

Met

Tyr

val

125

Glu

Ala

Asp

val

Ile

205

Asn

Phe

Asp

ser

Pro

285

Ile

Glu

Glu

110

Ala

Lys

Ile

Gly

Glu

190

Giu

Pro

Leu

Gln

val

270

Gly

Asn

Pro

Ile

95

Gly

Glu

Trp

Lys

Leu

175

Phe

Leu

Glu

Tyr

Phe

255

Ite

Glin

Lys

His

80

Pro

Leu

Leu

Cys

Ile

160

Pro

Tyr

Asp

Ala

ser

240

Gly

Lys

Gly

Leu



<210>
<211>
<Z212>
<213>

<400>

gtttatggtc tggatataaa
aatgcactayg
agagtcgaat
gatcgcattg
attgtaactg
caggttttgt
tatctgtgat
gtgtctgtga
aaattatgca
atgeeageaa
tgagaaaaat
gtgtgcgegce
tgtgtatagc
agacggatic
tgatgaaaaa

tccttgtgag

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

<400>

12

955

DNA

Barley, Mutant

12

acgacgatgy
tctatgaatce
ttggatgeat
aaaattcaag
tgaggaccaa
aaagcctagt
gcgectattt
gatagcaatt
cagcattgta
agccgacatc
acagcatggg
tgtcaacttc
catgaagtca
attcecrttec
cctccagety
13

315

PRT

Barley, Mutant
13

pctdk2009050315-seqT. txt

8063

cccaagaget
tctcccaatc
tgatcttett
accacagatt
tgaggagttc
tttggccteg
ggtcttatgg
ctacgcecgty
cttcgagtga
tectggetge
gcttcgagtt
catacatgaa
gccageccaa
gcageteect
tagcatacct

gatgtttaaa

8063

atcaagatty
tatgatgcgg
tcttactgta
cttaacccca
ttgtactect
ggttgattgce
tattcaacat
gatttcgeat
ctagatgtta
tgacacagac
ctttatggat
atctggtoge
ccaggtgaag
cgatttgtec
agctagttte

tttccggaat

Met Ala Ala Ala Ala Gly Asp val Glu Ala phe
1 5 1

Ala ser Gly Asp Ala Ala Tyr Gly Ala Ala Lys
20 25

teu Glu Ala Pro Ala Thr Arg Ala Glu Ala Arg
40

catggataaa
aggggaaaac
gagataacaa
atccagagge
tgagcaacta
tcgggetgtt
gggaggecgy
caataagctc
actaatccca
atctccgett
cttyttgggg
cgcatttcac
aaaatatttg
tttgatgatg
ttgcaagaga

cttgttgcty

cctttactty
attgcttgac
gatagaactt
aatgtcaaag
ctgtgctcte
gaagaaggga
ccaggacaag
tggcaaacaa
grgrtrrtce
tagttgaaat
atcagcctgt
atgetttgte
agttccttaa
atrtctgttge
ataagtctaa

gattt

Leu Ala Ala Cys GlIn

15

Ala val Leu Glu Arg
30

Arg Leu Leu Gly Ala
45

val ?59 Arg Arg Phe Ala éga Gly Gly Pro Ala Ala Gly Leu Glu Cys

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

955 -



Phe

65

Leu

Ser

Asn

Gly

Pro

145

Ala

Ile

Glu

Arg

Met

225

Leu

Leu

Pro

val

Arg

Gin

Ile

Arg

Cys

130

Ser

Trp

Tyr

Ser

Ile

210

Ser

Ser

Gly

Ser

Cys

290

Gln

Thr

Gly

Phe

His

115

Gly

Lys

Tle

Asp

Asp

val

Lys

Asn

Leu

Gly

Glu

Thr

Phe

Phe

Ile

100

Pro

Asn

val

Asn

Ala

180

Leu

Gly

Tle

TYr

Ile

260

Leu

Arg

Lys

His

Gin

85

Pro

Asp

Gly

Tyr

Leu

165

Glu

L.eu

Cys

vali

Cys

245

Ala

Met

Leu

Ile

Phe

70

Glin

Glu

Ser

Trp

Gly

Tyr

Gly

Ser

Ile

Thr

230

Ala

Arg

val

Phe

Met
310

Arg

Arg

AsSp

ile

Ile

135

Leu

Leu

Lys

Tyr

Pro

215

Glu

Leu

Ala

Phe

Ley

295

GIn

pctdk2009050315-seqt. txt
Ile His Asp val val Leu Asp Pro

LYs

Trp

Phe

120

Ser

ASp

Asn

Thr

Cys

200

Gln

Asn

Gln

val

Asn

280

Arg

Ihe

LysS

Ser

105

Arg

Tle

Ile

Ala

Leu

185

Arg

ITe

Ser

Gly

Glu

265

MetT

Arg

Ala

Leu

90

Phe

ASp

Ala

Asn

Leu

170

Leu

Asp

lLeu

Ser

Phe

250

Glu

Gly

Gly

Ile

75

Thr
Thr
Lys
Leu
Pro
155
Asp
Asp

Asnh

Asnh

Gly
Gly
Phe

Leu
315

Met
Phe
Thr
Ala
140
Arg
ASp
Arg
Lys
Pro
220
Glu
Glu

Ile

Arg

Arg
300

page 31

Met

Tyr

val

125

Glu

Ala

ASp

val

Ile

205

Asn

Phe

Asp

Ser

Pro

285

Ile

Glu

Glu

110

Ala

Lys

Ile

Gly

Glu

190

Glu

Pro

Leu

Glin

val

270

Gly

Asn

Ile

95

Gly

Glu

Trp

Lys

Leu

175

Phe

Leu

Glu

Tyr

Phe

255

GIn

Lys

His

80

Pro

ey

Leu

Cys

Ile

160

Pro

Tyr

ASp

Ala

Ser

240

Gly

Lys

Gly

Leu



<210>
<211l>
<212>
<213> Barl

<400> 14
gtttatgorc

14
810
DNA

aatgcactag
agagtcgaat
gatcgcattg
attgtaactg
caggttttgt
tatctgtgat
gctgctgaca
gagtrcttta
atgaaatctg
cccaaccagg
tccetegatt
tacctagcta
ttaaatitcc
<210>
<211>
<212>
<213>
<400>

15
289
PRT
Barl
15

met Ala Ala

1

Ala Ser Gly

teu Glu Ala
35

val Arg Arg
50

phe Arg Thr
65

ey, Mutant

tggatataaa
acgacgatgg
tctatgaatc
ttggatgcat
aaaattcaag
tgaggaccaa
aaagcctagt
cagacatctc
tggatcttgt
gtggccgeat
tgaagaaaat
tgtectttga
gtttctegea

ggaatcttgt

ey, Mutant

Ala Ala Gly Asp
5

Asp Ala Ala Tyr

20

Pro Ala Thr Arg
Arg Phe Ala Ala

Phe His Phe Arg
70

pctdk2009050315-seqT. txt

8063

cccaagaget
tctcccaatc
tgatcttctt
accacagatt
tgaggagttc
tttggcctcg
ggtcttatgg
cgctttagtt
tggggatcag
ftcacatgct
atttgagttc
tgatgattct
agagaataag

tgctggattt

8063

val

Ala
40

Gly
55

atcaagattg
tatgatgcgg
tcttactgta
cttaacccca
ttgtactcct
ggrtgattge
tattcaacat
gaaattgaga
cctytygtoty
ttgtctgtgt
cttaaagacg
gttgctgatg

tctaatectt

Ala Phe
10

Glu

Ala
25

Ala Lys
Glu Ala Arg
Pro Ala

Gly

His Asp val
75

catggataaa
aggggaaaac
gagataacaa
atccagaggc
tgagcaacta
tcgggetgtt
gggaggccgg
aaaatagccg
cgcgeacage
atagctgtca
gattccatga
aaaaaattcc

gtgagectec

Leu Ata Ala

Ala val Leu

30

Leu
45

Arg Leu

Ala
60

Gly Leu

Leu Asp

Page 32

cctttacttg
attgcttgac
gatagaactt
aatgtcaaag
ctgtgctctc
gaagaaggga
ccaggacaag
acatcgettc
atgggcatac
acttecgecag
agtcagceagc
Tttcctagea

agctggatgt

Cys Glin

15

Glu Arg

Gly ala
Glu Cys

His
80

Pro

60
120
180
240
300
360
420
480
540
600
660
720
780
810



pctdk2009050315-seql. txt
Leu GIn Gly Phe GIn GIn Arg Lys Lys Leu Thr Met Met Glu Ile Pro
85 90 a5

Ser Ile Phe Ile Pro Glu Asp Trp Ser Phe Thr Phe Tyr Glu Gly Leu
100 105 110

Asn Arg His Pro Asp Ser Ile Phe Arg Asp Lys Thr val Ala Glu Leu
115 120 125

Gly Cys Gly Asn Gly Trp Ile Ser ITe Ala Leu Ala Glu Lys Trp Cys
130 135 140

Pro Ser Lys val Tyr Gly Leu Asp Ile Asn Pro Arg Ala Ile Lys Ile
145 ' 150 155 160

Ala Trp Ile Asn Leu Tyr Leu Asn Ala Leu Asp Asp Asp Gly Leu Pro
165 170 175

ITe Tyr Asp Ala Glu Gly Lys Thr Leu Leu Asp Arg val Glu Phe Tyr
180 185 190

Glu Ser Asp Leu Leu Ser Tyr Cys Arg Asp Asn Lys Ile Glu Leu Asp
185 200 205

Arg Ite val Gly Cys Ile Pro GIn Ile Leu Ash Pro Asn Pro Glu Ala
210 215 220

Met Ser Lys Ile val Thr Glu Asn Ser Ser Glu Glu Phe Leu Tyr Ser
225 230 235 : 240

Leu Ser Asn Tyr Cys Ala Leu Gln Gly Phe val Glu Asp Glin Phe Gly
245 250 255

Leu Gly Leu Ile Ala Arg Ala val Glu Glu Gly Ile ser val ITe Lys
260 265 270

Pro Ser Gly Leu Met val Phe Asn Met Gly Gly Arg Pro Gly GIn Gly

275 280 285
Cys
<210> 16
<211> 6459
<21Z2> DNA
<213> Barley cv. Sebastian
<400> 16
atggctgcgy €ggcggggga cgtggaggeg ttoctggogg cgtgcecagge gtcgggegac 60
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gcggegtacg
gaggccagge
gggctcgagt
ctccaaggtt
atctggecgt
tggctggceca
ctacctgacc
trcrttectt
cattttgaat
gtttatgtag
attttgatgg
atgtctatgt
tctttggeay
tggggcaage
tatctttttt
taatcataag
taaataggac
tgctggaaaa
cttcrttort
taaaaacacc
cttctaggat
ccagaagact
agggataaga
gaaaagtggt
tttgttgcaa
cttttaggty
tcgageatat
gctgaacaat
ttaagccaca
gagcctrgot
ttgcatggat

gcgecgecaa
ggctectegy
gcttccgeac
geeeggeccec
caaaagcacyg
gtcgatcagt
atataccgag
tcgageatga
rttggcgagt
aggagtgrtt
cctctaagea
gtaagctgea
aacaatcctyg
atgctgecaa
tttceccttcet
aataaaagca
atctgteccgce
actgcaacta
acgttttgtg
cattgcttaa
tccagcaaag
ggtcattcac
cagtagcaga
gceecrtegaa
acatgggacc
tctgecagta
tgctttcaaa
tgctctectt
aataccagcey
tgttcttttyg

aaacctttac

pctdk2009050315-seqgl. txt

ggccgtoctyg
cgecegtgega
cttccactte
ttccctacac
cggettggta
aattrtggceca
ttggttttct
tgrtctttga
gttctiggaa
trgttcttgt
tcctgtagtce
aatggagaga
ccecateetat
gctaatacac
actcagtite
agacagatga
tatatcttta
aatatitict
tgcataaagc
tattttattt
aaagaagcta
trtctacgag
gctgggatgt
ggttggcacc
tgcagaagtt
gtctgctggt
ttttgggcaa
tgaaaggaag
aatcaaatta
aaggttratyg

ttgaatgcac

gagcggctcg
cggegetteg
cgcatccacg
acccgttgte
gaaatcaagc
taactggagt
Tetertge
attaatgegt
tttataacac
gcaccgtata
atgrctactg
aaagctatcet
caccataagt
gacataagct
ttcrttggga
gtgctgcaga
gttaataatt
tacattatat
attaacttct
gctttecgta
acaatgatgg
ggtctcaacc
ggcaatggtt
tcttygtteceg
agacatttac
ggtctaattt
ggcattacca
aaaaacaaga
gtttgcagtc
gtctggatat

tagacgacga

aggcgecgge
cegeeggegy
acgtcgtecet
gacccgeatc
ctgcaatcect
ataaccttgg
ttccgtattt
accagactcc
aacgaggctrt
caattctcta
tgtaagctac
atttggttgt
ataaaagcac
acatattttg
gaacaatcct
ctattggcat
gtatatagac
ggaatctggg
gtctttagrt
gcttgataaa
agatacccag
ggcatccaga
ggatatccat
tagatattta
tcaggttact
tcttggtata
ccacatattg
atgacatgca
agcttggeart
aaacccaaga

tggtctccca
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cacgcgogec
cccggecgeg
cgacccoccac
tctttegeceg
gatccgttta
tctctaatet
gtgtagtttt
agtaattcga
tgatcaagtg
tttcccaaca
agatttatte
tccagettgt
gacaaatgag
aggggcatgt
actcaaccta
atataacaac
gcagtectity
tgtgatatga
ggcgcageygy
atttcaactg
cattttcatt
ttccatettc
tgcacttgea
tcttatcteg
ttatatgaaa
cctgatgeeg
tttctacaat
ccttagtagt
taccLtactt
gctatcaaga

atctatgatg

120
180
240
300
360
420
480
540
600
660
720
780
840
200
960
1020
1080
11490
1200

1260

1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920



cggaggggaa
gtagagataa
gtttttacca
ttaatatctg
gaaaattcaa
tgagatctat
gagtctccaa
atcctgaaat

atttCtcttt
agaaataatg
aggtagttag
ggggttragca
cctgtatgga
tggaattatt
atgataatcc
gctgattgta
attcagggtt
gggatatctyg
caaggtgtct
acaaaaatta
tteccatgeeca
caatcttcag
aatttttgtt
ctccgettta
tgttggggat
catttcacat
actctctgat
agaatttcag
ctcectegat
atacctagct
tttaaattic

tcctgatgta

aacattgctit
caagatagaa
atttectgtyg
ccrttcagat
gtgaggagtt
ttaaactcaa
atctttttct
tgactttaca
tccttgtagyg
tatgctttgt
gaacctagga
gtccaaatcc
caaatgtgat
aacagcggta
ttatgccacy
cgattccage
ttgttgagga
tgataaagec
gtgagcgecet
tgcaggtage
gcaacagcat
ctgggcctag
gaggatcatt
gttgaaattg
cagcctgtgt
getrtytcty
tagatcttta
gtgaagaaaa
ttgtecetttg
agtttcttgce
cggaatcttyg

agacttggtyg

pctdk2009050315-seql. txt

gacagagtcg
cttgatcgeca
aatggggatt
tcttaacccc
cttgtacicc
gccattcagt
tttcteaaac
atgcttgttc
catgtggtca
acttatgaca
tggagagcac
acctcaagty
cagcacccca
tttattitta
aggttacatt
ttccggrtgt
ccaatttggc
tagtggtett
atttctacge
aattctttga
tatatcctgg
aattttcatc
accaactagt
agaaaaatag
gtgcgegeac
tgtatagcetyg
caacaataat
tatttgagtt
atgatgattc
aagagaataa
ttgetggatt

tctattgect

aattctatga
ttgttggatg
atagtcgatc
aatccagagg
ttgagcaact
ttacctgtta
agcaaagaga
ataatctgct
gacctttata
tggttccacc
cgacagtgta
caacctattg
gtctttecta
ccctgtttaa
gtattactca
taatttLgtt
ctcgggttga
atggtattca
cgtggatttc
gtgactagat
ttagaggaat
taccggcetta
tgggtctttg
ccgacatcge
agcatgggea
fcaactteyc
atagtaatgt
ccttaaagac
tgttgctgat
gtctaatect
tatgaagagt

acaattatgt

atctgatctt
cataccacag
agaacttgat
caatgtcaaa
actgtgctet
ctaaatggtt
gaagaaaact
tacgaaatat
taagaaaatg
agrataatca
taatatatat
cataactrtt
taaaaatgtc
ttttttectt
agtcaatatt
atgttrtgtga
ttgcteggge
acatgggagg
gcatcaataa
gttaactaat
atgctcttca
catttttaca
caggectgetg
ttcgagtict
tacatgaaat
cagccecaacc
caggaataat
ggattccatg
gaaaaaattc
tgtgagecte
taccaccaca

ttgcttatta
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CEItcttact
gtacggtcag
caaaatgcec
gattgtaact
ccaggtgagt
acccatgtca
tttaagttct
gegtttgaac
aagttrttgt
atttaagtct
atgtcgatag
ggtcttacaa
tgctggaata
tgctaaaaga
tgttactatg
actttgctge
tgttgaagaa
ccggecagga
gctetggeaa
cccagtgttt
tgttgcacac
ttacagaacc
acacagacat
ttatggatct
ctggtggecyg
aggtacctat
aataatttgg
aagtcagcag
ctttoctage
cagctggatg
tcccattaac

gaaattcata

1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840



agatcaacct
gcaccagaat
gttctcacct
gttaacatct
ggaactgtgg
gttattgeca
tcgaagcacc
ttgttgttac
taagtgtaac
tgtctagtet
cacatgcggce
tctagttgaa
acactgttta
tggaagttgc
ttgagctatt
atgagctget
gcetetteca
agtggacact
gctgggtact
tgttttccct
aggagatgat
ttcctygttc
taccttotge
ctgaaaccga
caggcggtgce
ttctttgety
acgtcaacgc
caggcttcaa
gggtctatat
tagcagagct

cctctggtct

atrtgatgct
gttgttgtgt
ggacttgcaa
ttagcaattg
aaaatacatg
ttcttctaaa
acgccaatca

tggcatggcet

gaaagatgtt

gccaagcetca
tatattgtgt
ctgttgtgea
aatgtactca
ttttgctatc
ggaaggacat
ggcatttcaa
gttctccate
ccecteagea
tcgattacac
ctaatgitig
agggttttca
catggaatcc
agraaacgcc
tgtccgttece
ttctgaaatt
catgcaagaa
agcaaagttt
gatcgaacca
ttctggecece
getrtetgte

ggagrrccaa

pctdk2009050315-seq]. txt

tctecacgtat
tcccatcceg
ttgttgacga
aggtactttg
tgttctgtga
tttcaggaaa
gatttgctga
cagtttgagg
ggttcccgat
aatggtgtat
ggcttagtta
tactatatag
TLLCctittg
tctgaagatc
acttctgtga
attggtgace
tcactcagtt
cgggcaaget
cacaatgage
gttgctctet
agttcagcta
ggtgtecatac
tecatttteg
agcattcagc
atatacggga
cagggcacct
gtgaatgcaa
agtgcterag
acaatcaacc
tgtgcgacat

gccaccgget

gcttcatgty
tgctgtrtgea
acacctaacc
accgatactc
agaaaaagtt
gtaaccatgc
ttgagttgat
Cctatcaccag
tattactaga
tgaaatatct
agaatcaggt
aatatcttga
cttcatttta
caactgttta
tcagccagea
ggcatccaca
ctgteccacaa
agtccatgaa
tcctcaacgt
ttcagagaga
tgtccacect
atatggatct
aaagttttgt
agctggtgaa
acacctgtct
tgcttttece
ccaccttgac
ccgacacact
ctactggert
acggagccag

geagecagtg

acacttcctt
atcgaaaatg
agacacttge
cccicttict
atgctgacaa
taaagataca
caggaaactg
tgctgetttce
tatttcagaa
tgctgggaag
gtgtgtcaat
cttttatatg
cttgcaggtt
taaggcattg
ctattatggt
acaagaggta
ggtgccgaat
tttggattag
gogtctggttt
acctgcagaa
agaaggagct
ggaccgcagce
tcgtcagaac
agatagctat
cgegetettc
cttgggaace
tattccaacg
agagaaggtg
cctgtacagt
ggtggtgata
gaatttggaa
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tteetetggr
ctcttcggtt
ccaagcaatyg
ttctgtgttt
gaatttcgat
graactgraa
aagcctcagg
gtgaacttat
catctggaat
accctgectt
cagcectgaac
tactttagaa
tattctgatc
tcacaaacta
tgtettttec
aacatggcett
gatctgttca
ttccctetta
atgttttteca

gtgatatcta

gagtttticg

ttcttgecag
atcactgatt
ggtttctcag
aacaagcttg
aacgggeatt
aaggcagatt
tctcagecgt
gacgacgata
gatacctcct

agatgtcttt

3900
3960
4020
4080
4140
4200
4260
4320
4380
4440
4500
4560
4620
4680
4740
4800
4860
4920
4980
5040
5100
5160
5220
5280
5340
5400
5460
5520
5580
5640
5700



ctaatgrcaa
agctgaccac
acacatttta
ggaagectgtt
agaaggagac
ctgtgtttag
ggctaatttc
attttectgt
catggcggea
gacggcetttg
gggctgtgea
gctetggaga
gtecttggtg
<210>
«<211>
<212>
<213>

<400> 17
atggcrgegyg

gcggcgtacg
gaggccagge
goggctegagt

ctccaaggat

17

DNA

ccagaagact
agggataaga
gaaaagtggt
gcatggataa
gaggggaaaa
agagataaca
aatccagagy
ttgagcaact
gctegggetyg
atgggaggec

3267

gtcttcaaag
ggctgggett
cagtttccca
gggtcttaag
gttgaagaat
gctctetgtt
agtacttcaa
gatgtgatga
tetegatget
agggcaagcet
ttagcageag
gcggcgactt
gcggtgetaa

cggcggggga
gcgecgecaa
ggctcctegg
gctteegeac
tccagcaaag
gytcattcac
cagtagcaga
gcecttegaa
accrttactt
cattgctrtoa
agatagaact
caatgtcaaa
actgtgetct
ttgaagaagg

ggccaggaca

pctdk2009050315-seqgl. txt

ccctegttcet
gatttcgggt
agctrtgagte
aaccagaagg
cgtgccgace
ttcttececet
grttgccacy
acagacgctt
tgcaaaaccyg
ggacagccac
cgggtggaca
cgaccgggec

ggtgaatggt

Barley cv. Sebastian

cgtggaggceg
ggccgrygcetg
cgccgtgega
cttccacttc
aaagaagcta
tttctacgag
gcrgggatgt
ggtttatggt
gaatgcacta
cagagtcgaa
tgatcgcatt
gattgtaact
ccagggtrtt
gatatctgty

aggtgtctgt

ccgttgtect
ttctgattat
ggccacacag
atcagcattt
agttgatcaa
gatcagctct
catttctgac
gagagctgeg
accgcctaca
aacatgaggg
gggytgcegg
atggagtgca

agcaactag

ttcctggegg
gagcggceteg
cggcgetteg
cgcatccacy
acaatgatgg
ggtctcaace
ggcaatggtt
ctggatataa
gacgacgatg
ttctatgaat
gttggatgca
gaaaattcaa
gttgaggacc
ataaagccta

gagcgectat

gctcggagag
gagcgactcg
cacgtigaag
ctetgatctco
ggtatgectt
ccgatceccct
atattcitic
gctgggacgc
ttggcaaatc
aagecccrcct
actactgccg

tcgeeeggtt

cgtgccagge
aggcgeogge
€Cgeaggegg
acgtcgtect
agatacccag
ggcatccaga
ggatatccat
acccaagage
gtctcccaat
ctgatcttct
taccacagat
gtgaggagtt
aatttggcct
gtggtcttat

ttctacgecy
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ctgtectttg
tecttyggttg
tacacgttca
atccttgage
ttgggatatc
tacatcctta
ctcrtgtttt
tgtgggctge
gctcaaggty
gaggtccacc

cttcagettt

cagggagctg

gtcgggegac
cacgcgegec
cccggeegey
cgacccccac
cattttcatt
ttecatettc
tgcacttgca
tatcaagatt
ctatgatgceg
ttettactgt
tcttaaccce
cttgtactcc
cgagttgatt
ggtattcaac

tggatttege

5760
5820
5880
5940
6000
6060
6120
0180
6240
6300
6360
6420
6459

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



atcaataagc
gttgaaatty
cagccrgtgtr
gctttgtety
ttccttaaag
tctgttgcetg
aagtctaatc
tttatgaaga
cgtgctgttg
gaacacctaa
aaccatgcta
gagttgatca
atcaccagtg
ttactagata
aaatatcttg
aatcaggttt
aaggcattgt
tattatggtt
caagagagag
atgtccaccc
catatggatc
gaaagttttyg
cagctggtga
aacacctgtc
ttgettttece
accaccttga
gcecgacacac
¢cctactgget
tacggagceca
tgcagceagt
tccgttgtec

tttctgatta

tctggcaaac
agaaaaatag
gtgegcegeac
tgtatagctg
acggattcca
atgaaaaaat
ctrgtgagec
gttaccacca
caatcgaaaa
ccagacactt
aagatacagt
ggaaactgaa
ctgetttegt
tttcagaaca
ctgggaagac
artctgatct
cacaaactat
gtcrtrteeca
aacctgcaga
tagaaggagc
tggaccgcag
ttcgtecagaa
aagatagcta
tcgegetett
ccttgggaac
ctattccaac
tagagaaggt
tcetgtacag
gggtggtgat
ggaatttgga
tgctcggaga

tgagcgactc

pctdk2009050315-seqi . txt

aaaaattatg
ccgacatcgc
agcatgggea
tcaacttcgce
tgaagtcage
tcctttecta
tccagetgga
catcccatta
tgetettegy
gcccaagceaa
aactgtaatc
gcctcaggtt
gaacttatta
tctggaattg
cctgocttca
ggaagttgct
tgagctatty
tgagctgetyg
agtgatatct
tgagtttttce
ctrctrgeca
catcactgat
tggtttctca
caacaagett
caacgggcat
gaaggcagat
gtctcageceg
tgacgacgat
agatacctcc
aagatgtctt
gctgtecttt

gtccttggtt

caggctgetg
ttecgagttct
tacatgaaat
cagceccaace
agctecceteg
gcatacctag
tgtttaaatt
actcctgata
ttgttctcac
tggttaacat
gaagcaccac
gttgttactg
agtgtaacga
tctagtotye
catgcggcta
tttgctatet
gaaggacata
gcarttcaaa
aaggagatga
gttectggtt
gtaccttctg
tctgaaaccg
gcaggeggtg
gttetttgcet
tacgtcaacg
tcaggettca
tgggtctata
atagcagagce
tcetetggte
tctaatgtca
gagctgacca

gacacatttt

acacagacat
ttatggatct
ctggtggecg
aggtgaagaa
atttgtcctt
ctagtttctt
tccggaatct
atgrtgttgt
ctggacttge
ctttagcaat
gccaatcaga
gcatggctca
aagatgttgy
caagctcaaa
tattgtgtyg
ctgaagatcc
cttctgtgat
ttggtgaccyg
tagggttttc
ccatggaatc
cagtaaacgc
atgtcegrtc
cttctgaaat
gcatgcaaga
cagcaaagtt
agatcgaacc
rttctggece
tgctttetgt
tggagtrcca
agtcttcaaa

cggetggget

acagtttccc
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ctcecgettta
tgttggggart
catttcacat
aatatttgag
tgatgatgat
gcaagagaat
Tgttgctgga
gttceccatcce
aattgttgac
tgaggaaagt
tttgctgatt
gtttgaggct
ttecegatta
tggtgtatty
cttagttaag
aactgtttat
cagccageac
gcatccacaa
aagttcagct
cggtgtcata
ctcecattttc
cagcattcag
tatatacggg
acagggeacc
tgtgaatgca
aagtgetcta
cacaatcaac
ctgtgcgaca
agccaccgge
gcecctogttc
tgatttcggg

aagcttgagt

960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820



cggccacaca

gatcagcatt

cagtrgatca

tcgatgettg

ggcaagctgg

agcagcageg

ggcgacttcg

ggtgctaagg

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

<400

18
10838
PRT

gcacgttgaa
tctctgatct
agacgcttga
caaaaccgac
acagccacaa
ggtggacagg
accgggccat

tgaatggtag

Barley cv. Sebastian

18

met Ala Ala

1

Ala

L.eu

val

rhe

65

Leu

Ser

Asn

Gly

Pro
145

Ser

Glu

Arg

50

Arg

Gln

Ite

Arg

Cys

130

Ser

Gly
Ala
35

Arg
Thr
Gly
Phe
His
115

Gly

Lys

Ala Ala Gly Asp

Asp

20

Pro

Arg

phe

Phe

Ile

100

Pro

Asn

val

5

Ala

Ala

Phe

His

Glin

85

Pro

Asp

Gly

Tyr

Ala

Thr

Ala

rphe

70

Gin

Glu

ser

Trp

Tyr

Arg

Ala

55

Arg

Arg

AsSp

Ile

Ile

135

Leu

pctdk2009050315-seqg]. txt

caactag

val

Gly

Glu

Ala

- 25

Ala

40

Gly

itle

Lys

Trp

Phe

120

Ser

Asp

Glu

Gly

His

Lys

Ser

105

Arg

Iie

Ile

Ala

10

Ala

Ala

Pro

Asp

Leu

90

Phe

Asp

Ala

AsSh Pro Arg

gtacacgttc aggaagctgt
catccttgag cagaaggaga
gagctgegge tgggacgctg
cgcctacatt ggcaaatcge
catgagggaa gccctcetga
ggtgccggac tactgeoget

ggagtgcatc gcccggttca

Phe

LYS

Arg

Ala

val

75

Thr

Thr

Lys

Leu

155

tgggtcttaa
cgttgaagaa
£gggctgeca
tcaaggtgga
ggtccaccyg

tcagetttge

gggagciggt

Leu Ala Ala

Ala val Leu

30

Leu Leu

45

Arg

Ala
60

Gly Leu

val Leu Asp

Met Met Glu

Glu
110

Phe Tyr

Thr val Ala

125

Ala Glu

140

LYS

Pro Ile

Page 39

gaaccagaag
tcgtgeegac
tggcggeatce
cggctttgag
getgtgeatt
tctggagage

ccttggtgge

Cys Gln

i5

Glu Arg

Gly Ala
Glu Cys

His
80

Pro

Ile
95

Pro
Gly Leu
Glu Leu
Trp

Cys

Ile
160

Lys

2880
2940
3000
3060
3120
3180
3240
3267



Ala

Ile

Glu

Arg

Met

225

Leu

Leu

Pro

va'l

Trp

val

Ley

Lys

L.eu

Gly

ser

Trp

Tyr

ser

Ile

210

Ser

ser

Gly

ser

Cys

Gln

Glu

val

Ser

val

Ile

Asp

Asp

val

LysS

Asn

Letl

Gly

Glu

Thr

Gly

Gly

GlIn

His

Ala

Asn

Ala

180

l.eu

Gly

Ite

Tyr

Ite

260

Leu

Arg

Lys

Glu

340

Gly

Pro

Glu

AsSp

L.euy

165

Glu

L.eu

Cys

val

Cys

245

Ala

Met

Leu

Ile

LYS

Gin

Arg

ASn

val

Glu

Tyr

Gly

ser

Ile

Thr

230

Ala

Arg

val

rhe

Met

310

Asn

Pro

Ile

Gin

Ser

390

Lys

l.eu

Lys

Tyr

Pro

215

Glu

Leu

Ala

Phe

Leu

295

Gin

Ser

val

Ser

val

375

Ser

Ile

pctdk2009050315-seqT. txt

Asn Ala Leu Asp Asp Asp Gly

Thr

cys

200

Gin

Asn

Gln

val

Asn

280

Arg

Ala

Arg

Cys

His

360

Lys

Ser

Pro

Leu

185

Arg

Ile

Ser

Gly

Glu

265

Met

Arg

Ala

His

Ala

345

Ala

Lys

Leu

Phe

170

Leu

ASp

Leu

sSer

Phe

250

Glu

Gly

Gly

ASp

Alrg

Arg

Leu

ITe

Asp

ASp

Asn

Ash

Glu

2335

val

Gly

Gly

Phe

Thr

315

Phe

Thr

Ser

Phe

Leu
395

Arg

LysS

Pro

220

Glu

Glu

Ile

Arg

ASp

Glu

Ala

val

Glu

380

Ser

teu Ala Tyr
Page 40

val

Ile

205

Asn

phe

ASp

Ser

Pro

285

Ile

Ile

Phe

Trp

Tyr

Phe

Phe

Leu

Glu

1980

Glu

Pro

Leu

Gin

val

270

Gly

Asn

Ser

Phe

Ala

350

Ser

Leu

AsSp

Ala

Leu
175
Phe
Leu
Glu
Tyr
Phe
255
Ile
Gin
Lys
Ala
Met
335
Tyr
Cys
Lys

ASp

Ser

Pro

Tyr

.ASp

Ser

240

Gly

Lys

Gly

Leu

Leu

320

AsSp

Met

Gln

Asp

Asp

Phe



Leu

Asn

Pro

Ile

465

Glu

Ile

Pro

GIn

Ala

545

Leu

Asn

Ata

va'l

GIn

625

Tyr

Glin

Phe

Leu

450

Glu

His

Glu

Arg

val

530

Phe

Leu

-

Gly

Ile

Ala
610

Thr

Tyr

Glu

Arg

Thr

Asn

Leu

Gtu

Gin

515

val

val

ASD

val

lLeu

595

Phe

ile

Gly

Asn

420

Asn

Pro

Ala

Thr

Ser

500

Ser

val

Asn

Ile

Leu

580

Cys

Ala

Glu

cys

405

LYS

Leu

Asp

Leu

Asp

Thr

Leu

Ser

565

Lys

Gly

Ile

Leu

Leu
645

Ser

val

AsSn

His

L.eu

Gly

Leu

550

Glu

Tyr

Leu

Ser

Leu

630

Phe

Asn

Ala

val

453

Leu

Ley

Ala

L.eu

Met

535

Ser

His

Leu

val

Glu

615

Glu

His

pctdk2009050315-seqgl . txt
410

Pro

Gly

440

val

Phe

Pro

Lys

Ile

520

Ala

val

Leu

Ala

Lys

Asp

Gly

Glu

cys

425

Phe

val

Ser

LysS

Asp

505

Glu

Gln

Thr

Glu

Gly

Ash

Pro

His

Leu

Glu
Met
Phe
Pro
61
490
Thr
Leu
Phe

Lys

Leu

570

Lys

GIn

Thr

Thr

Leu
650

Pro

Lys

Pro

Trp

val

Ile

Glu

ASp

Ser

Thr

val

val

ser

635

Ala

Pro

Ser

Ser

460

Leu

Ley

Thr

Arg

Ala

540

val

Ser

Leu

Tyr

Tyr

620

val

Phe

Page 41

Ala

Tyr

445

Arg

Ala

Thr

val

Lys

525

Tie

Gly

Leu

Pro

ser

605

LYyS

Ile

Gin

Gly

430

His

Ala

Ile

Ser

Ile

510

Leu

Thr

ser

Pro

ser

590

ASp

Ala

Ser

Ile

415

Cys
His
val
val
Leu
495
Glu
Lys
Ser
Arg
Ser
575
His
L.eu

Leu

Gln

Leuy

Ile

Ala

Ala

Pro

Ala

Leu

560

Ser

Ala

Ser

His
640

ASp



Arg

MetT

Phe

ASp

Glu

Ser

Gly

Lys

Leu

785

Thr

Pro

Tyr

AsSp

val

865

Cys

Lys

His

Ile

Phe

690

Arg

ser

Ser

Ala

Ley

770

Gly

Thr

Ser

Ile

Ser

Pro

Pro

ser

Phe

Ite

Ser

755

val

Thr

Leu

Ala

Ser

835

Ile

Ile

Gln

Ser

Gln

660

Phe

Pro

Phe

val

Gin

740

Glu

Leu

Asn

Thr

Leu

820

Gly

Ala

Asp

Trp

Phe

500

Gin

Ser

Gly

L.eu

Arg

GIn

Ile

Cys

Gly

Ite

805

Ala

Pro

Glu

Thr

Asn

885

Ser

Glu

ser

Ser

Pro

710

Gin

L.eu

Ile

cys

His

790

Pro

Asp

Thr

Leu

Ser

870

Leu

val

Arg

Ser

Met

695

val

Asn

val

Tyr

Met

775

Tyr

Thr

Thr

Ile

Leu

855

Ser

Glu

val

pctdk2009050315-seql. txt
Glu Pro Ala Glu val

Ala

680

Glu

Pro

Ile

Lys

Gly

760

Gln

va'l

Lys

Leu

Asn

840

ser

ser

Arg

Leu

665

Met

Ser

Ser

Thr

Asp

745

Ash

Glu

Asn

Ala

Glu

825

Pro

val

Gly

Cys

Leu
905

Ser

Gly

Ala

Thr

Gln

Ala

Asp

810

Lys

Thr

Cys

lLeuy

Ley
890

Thr

val

val

715

Ser

Tyr

Cys

Gly

Ala

795

Ser

val

Gly

Ala

Glu

875

Ser

Leu

Ile

700

Asn

Glu

Gly

Leu

Thr

780

Lys

Gly

Ser

Phe

Thr

860

Phe

Asn

Gly Glu Leu

Page 42

Ile

Glu

685

His

Ala

Thr

Phe

Ala

765

teu

Phe

Phe

GIn

Leu

845

Tyr

Gin

va'l

Ser

ser

670

Gly

Met

Ser

Asp

Ser

750

Leu

Leu

val

Lys

Pro

830

TYF

Gly

Ala

Lys

Phe
910

Ala
Asp
Ile
val
735
Ala
Phe
Phe
Asnh
Ile
815
Trp
Ser
Ala
Thr
Ser

895

Glu

Glu

Glu

Lau

Phe

720

Arg

Gly

AsSh

Pro

Ala

800

val

Asp

Arg

Gly

Ser

Leu



Thr Thr

Leu val
930

Thr Leu
945
Asp GIn

Asn Arg

Ala val

Tyr Ile Gly Lys Ser Leu Lys
015

101

Asp Ser
162

Cys Ile
104

Phe Ser
105

Cys Ile Ala Arg Phe Arg G
1

107

val Asn
108

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

<400

Ala Gly
915

Asp Thr
Lys Tyr
His pPhe
Ala Asp

980
Gly Cys

995

0

His Asn Met Arg Glu

5

0

rhe Ala Leu Glu ser

5

0

Gly Ser Asn

5

19
6459
DNA

Barley, Mutant

19

Leu

Phe

Thr

Ser

965

Gin

Asp

Tyr

Phe

950

ASp

Leu

Phe

Ser

935

Arg

Leu

Ile

His Gly Gly

pctdk2009050315-seqg]. txt

Gly Phe Leu ITe Met Ser Asp Ser Ser

920

925

Phe Pro Ser Leu Ser Arg Pro His ser

940

Lys Leu Leu Gly Leu Lys Asn Gln Lys

Ile Leu

855

960

Glu GIn Lys Glu Thr Leu Lys

970

975

Lys Met Leu Glu Ser Cys Gly Trp Asp
990

985

ITe Ser Met Leu Ala Lys

1000

1005

val Aasp Gly Phe Glu Gly

1020

Ala Leu Leu Arg Ser Thr

1030

1035

Ser Ser Ser Gly Trp Thr Gly val Pro Asp Tyr
1045

1050

Gly Asp Phe Asp Arg Ala

1060

14018

1065

Tu Leu val Leu Gly Gly Gly
075

1080

atggctgcgy €ggeggggga cgtggaggeg ttcoctggegg cgtgecagye

gcggegtacy gegoecgecaa

gaggcecagge ggetectegg
gggctcgagt gettccgeac

ggccgtgetyg gageggetag aggegeegge
cgccegtgega cggegeticy cegecggegg

cttccacttc cgcatccacyg acgtegtect

Page 43

Ppro Thr aAla

Lys Leu

Gly Leu

Cys Arg

Met Glu

Ala Lys

gtcgggegac
cacgcgcgee
c£cecggeegey

cgacccccac

60
120
180
240



ctccaaggtt
atctggeegt
tggctggeca
ctacctgacc
ttcttttctt
catttitgaat
gtttatgtag
attttgatgg
atgtctatgt
tcrttggeag
tggggcaagc
tatcrtttty
taatcataag
taaataggac
tgctggaaaa
crecttritgtt
taaaaacacc
cttctaggat
ccagaagact
agggataaga
gaaaagtggt
tttgttgcaa
cttttaggty
tcgagcatat
gctgaacaat
ttaagccaca
gagececttagt
ttgcatggat
€ggaggggaa
gtagagataa
gtttttacca

ttaatatctg

gceceggecee
caaaagcacg
gtcgatecagt
atataccgag
tcgageatga
ttitggcgagt
aggagtgttt
cctetaagea
gtaagctgea
aacaatcctg
atgctgecaa
trtcccrtct
aataaaagca
atctgtccge
actgcaacta
acgttttgtg
cattgcttaa
tccagcaaag
ggtcattcac
cagtagcaga
gcccttcgaa
acatgggacc
tctgccagta
tgctttcaaa
tgctcteett
aataccagcg
rgttottttg
aaacctttac
aacatrtgctt
caagatagaa
atttcctgty

cctttcagat

pctdk2009050315-seqgl.txt

ttcocctacac
cggcttggta
aatttggeca
ttggttttct
tgttctrttga
gttcttggaa
ttgttcttgt
tcctgtagte
aatggagaga
cccatcctat
gctaatacac
actcagtttc
agacagatga
tatatcttta
aatattttct
tgcataaage
tattttattt
aaagaagcta
tttctacgag
gctgggatgt
gattggcacc
tgcagaagtt
gtctgctagt
ttttgggcaa
tgaaaggaag
aatcaaatta
aaggtttaty
ttgaatgcac
gacagagtcg
cttgatcgea
aatggggatt

tcttaacccc

acccgrtgte
gaaatcaagc
taactggagt
ttcttoctigt
attaatgegt
tttataacac
gcaccgtata
atgtctactg
aaagctatct
caccataagt
gacataagct
ttectttggga
gtgctgcaga
gttaataatt
tacattatat
attaacttct
gcrttecgta
acaatgatgg
ggtcteaace
ggcaatggtt
tcttgttecy
agacattrac
ggtctaattt
ggcattacca
aaaaacaaga
gtttgcagtc
gtctggatat
tagacgacga
aattctatga
ttgttggatg
atagtcgatc

aatccagagg

gacccgcate
ctgcaatcct
ataaccttgg
ttecegtattt
accagactcc
aacgaggctt
caattctcta
tgtaagctac
atttggttot
ataaaagcac
acatattttg
gaacaatcct
ctattggcat
gtatatagac
ggaatctggyg
gtctttagtt
gcttgataaa
agatacccag
ggcatccaga
ggatatccat
tagatattta
tcaggttact
tcttggtata
ccacatattg
atgacatgca
agcriggcat
daacccaaga
tggtctceca
atctgatctt
cataccacag
agaacttgat

caatgtcaaa

Page 44

tctttegeey
gatccgttta
TCtctaatct
gtgtagrttt
agtaattcga
tgatcaagty
tttceccaaca
agatttattc
tecagettgt
gacaaatgag
aggggcatgr
actcaaccta
atataacaac
gcagtcttig
tgtgatatga
ggcgeagegg
atttcaactyg
cattttcatt
ttccatcttc
tgcacttgea
tcttateteg
ttatatgaaa
cctgatgecy
tttctacaat
ccrtagtagt
taccttactt
gctatcaaga
atctatgatg
ctttcttact
gtacggtcag
caaaatgccc

gattgtaact

300
360
420
480
540
600
660
720
780
240
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160



gaaaattcaa
tgagatctat
gagtctccaa
atcctgaaat
atticicttt
agaaataatg
aggtagttag
ggggttagca
cctgtatgga
tggaattatt
atgataatcce
gctgattgta
attcagggtt
gggatatctg
caaggtgtct
acaaaaatta
ttccatgeca
caatcttcag
aatrtrtgrt
ciccgettta
tgttggggat
catttcacat
actctctgat
agaatttcag
ctccctcgat
atacctaget
tttaaatttc
tcctgatgta
agatcaacct
gcaccagaat

gttctcacct

gtgaggagtt
ttaaactcaa
atctttttct
tgactttaca
tccttgtagg
tatgctttgt
gaacctagga
gtccaaatee
caaatgtgat
aacagcggra
ttatgcecacy
cgattecage
ttgttgagga
tgataaagcec
gtgagcgect
tgcaggtage
gcaacagcat
ctgggectag
gaggatcatt
grtgaaattg
cagcctgrgt
gerrtgtetg
tagatcttta
gtgaagaaaa
ttgtcctity
agrttcttge
cggaatcttg
agacrrggty
atttgatget
gttgttgtgt

ggacttgcaa

pctdk2009050315-seqg]. txt

cttgtactcc
gccattcagt
tttctcaaac
atgcttgttce
catgtggtca
acttatgaca
tggagagcac
acctcaagrt
cagcaccecca
tttattttta
aggttacatt
ttccggttgt
ccaatttggc
tagtggtett
atttctacge
aattctttga
tatatectygg
aattttcatc
accaactagt
agaaaaatag
gtgcgegeac
tgtatagetyg
Caacaataat
tatttgagtt
atgatgattc
aagagaataa
ttgctggatt
tctattgect
tetcacgtat
tccecatecceyg

ttgttgacga

ttgagcaact
ttacctgtta
agcaaagaga
ataatctgct
gacctttata
tggttccacc
cgacagtgia
caacctattyg
gtctitceta
ccetgtttaa
gtattactca
taattttgtt
ctcgggttga
atggtattca
cgtggattte
gtgactagat
ttagaggaat
taccggetta
tgggtcttty
ccgacatcge
agcatgggcea
tcaacttcge
atagtaatgt
ccttaaagac
tgttgctgat
gtctaatcct
tatgaagagt
acaattatgt
gctteatgtg
tgctgttgea

acacctaacc

actgtgctet
ctaaatggtt
gaagaaaact
tacgaaatat
taagaaaatg
agtataatca
faatatatat
cataactttt
taaaaatgtc
ttttttcctt
agtcaatatt
atgtttgtga
ttgctcggge
acatgggagg
gcatcaataa
gttaactaat
atgctcttca
catttttaca
caggctgctg
ttcgagttcet
tacatgaaat
cagcccaace
caggaataat
ggattccatg
gaaaaaattc
tgtgagcctce
taccaccaca
ttgcttatta
acacttccrt
atcgaaaatg

agacacttgc

Page 45

ccaggtgagt
acccatgtea
tttaagttct
gcgtttgaac
aagttttigt
atttaagtct
atgtecgatag
ggtcttacaa
tgctggaata
tgctaaaaga
tgttactatg
actttgctac
tgttgaagaa
ccgygecagga
gctctggeaa
cccagtgttt
tgttgcacac
Ttacagaacc
acacagacat
Ttatggatct
ctggtggeeg
daggtacctat
aataatitgg
aagtcagcag
ctttcctage
cagcrggatg
tcccattaac
gaaattcata
ttcctctggt
ctctteggtt

ccaagcaaty

2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
33060
3360
3420
3480
3540
3600
3660
3720
3780
3840
3900
3960
4020



gttaacatct
ggaactgtgg
gttattgcca
tcgaageace
ttgttgttac
taagtgtaac
tgtctagtet
cacatgegge
tctagttgaa
acactgttta
tggaagttge
ttgagctatt
atgagctgcet
gcctettcca
agtggacact
gctgggtact
tgtittcect
aggagatgat
ttcectggtte
taccttctge
ctgaaaccga
caggcggtge
trctttgcty
acgtcaacgc
caggcttcaa
gggtctatat
tragcagaget
cctetggtcet
Ctaatgtcaa
agctgaccac
acacatttta

ggaagctgtt

ttagcaattyg
aaaatacatg
ttcttctaaa
acgccaatea
tggcatggct
gaaagatgtt
gccaagctca
tatattgtgt
ctgttgtgca
aatgtactca
ttttgctatc
ggaaggacat
ggcatttcaa
gttctecate
cccctcagea
tcgattacac
ctaatgtttg
agggttttca
catggaatcc
agtaaacgcc
tgtcecgttee
ttctgaaatt
catgcaagaa
agcaaagttt
gatcgaacca
ttctggecce
gctttetgtce
ggagtrccaa
gtcttcaaag
ggctgggett
cagtttccea

gggtctrtaag

pctdk2009050315-seqgt . txt

aggtactttg
tgrretgtga
tttcaggaaa
gatttgctga
cagtttgagg
ggttcccgat
aatggtgtat
ggcttagtta
tactatatag
tttctttttg
tctgaagatc
acttctgtga
attggtgacc
tcactcagrt
caggcaaget
cacaatgagc
gttgctcttt
agttcagcta
ggtgtcatac
tccattttey
agcattcagce
atatacggga
cagggcacct
gtgaatgcaa
agtgctctag
acaatcaacc
tgtgegacat
gceaccgget
ccectegttet
gatttcgoggt
agcttgagte

aaccagaagg

accgatacte
agaaaaagtt
gtaaccatgc
ttgagttgat
ctatcaccag
tattactaga
tgaaatatct
agaatcaggt
aatatcttga
cttcatttta
caactgttta
tcagccagea
ggcatccaca
ctgtccacaa
agtccatgaa
tcctcaacgt
ttcagagaga
tgtccaccct
atatggatct
aaagttttgt
agctggtyaa
acacctgtet
tgcttitccc
ccaccttgac
ccgacacact
ctactggett
acggagecag
gcagecagtg
ccgttgtect
ttctgattat
ggccacacag

atcagcattt

cectetttet
atgctgacaa
taaagataca
caggaaactg
tgctgctitc
tatttcagaa
tgctgggaag
gtgtgtcaat
cttttatatyg
cttgcaggtt
Taaggcattg
ctattatggt
acaagaggta
ggtgccgaat
tttggattag
ggtctggttt
acctgcagaa
agaaggagct
ggaccgcage
tcgtcagaac
agatagctat
cgcgetettc
cttgggaacc
tattccaacg
agagaaggtg
cctgtacagt
ggtggtgata
gaatttggaa
gctcggagag
gagcgactcyg
cacgttgaag

ctctgatctce

Page 46

ttctgtgttt
gaatttcgat
gtaactgtaa
aagcctcagg
gtgaacttat
catctggaat
accctgectt
cagcctgaac
tactttagaa
tattctgatc
tcacaaacta
tgtcttttee
aacatggcett
gatctgttca
ttcectetta
atgtttttca
gtgatatcta
gagtttttcg
ttettgecag
atcactgatt
ggtttctcag
aacaagecttg
aacgggcatt
aaggcagatt
tctcageegt
gacgacgata
gatacctceet
agatgtcttt
ctgtcctttg
tcettggttg
tacacgttca

atccttgage

4080
4140
4200
4260
4320
4380
4449
4500
4560
4620
4680
4740
4800
4860
4920
4980
5040
5100
5160
5220
5280
5340
5400
5460
5520
5580
5640
5700
5760
5820
5880
5940



agaaggagac
ctgtgtttag
ggctaatttc
attttectgt
catggcggea
gacggcttig
gggctgtgca
gctetggaga
gtccttggtyg
<2310>
<211>
<212>
<213>

<400>

20
688
DNA

20

pctdk2009050315-seqgt. txt

gttgaagaat cgtgccgacc agttgatcaa ggtatgectt

gctetetgtt
agtacttcaa
gatgtgatga
tetegatget
agggcaagct
ttagcagcag
gcggegactt
gcggtgctaa

ttctteeect
gtttgecacy
acagacgctt
tgcaaaaccg
ggacagceac
cgggtggaca
cgaccgggec

ggtgaatggt

Barley cv. Sebastian

aggattccag caaagaaaga agctaacaat

agactggtca
taagacagta
gtggtgeect
gataaacctt
gaaaacattg
taacaagata
agaggcaatg
caactactgt
ggctgttgaa
aggccggeca
taagctctgg
<210>
<211>
<212>
<213>

<400> 21
aggattccag

21

DNA

agactggtca

taagacagta

1050

ttcactttct
gcagagctgg
tcgaaggttt
racttgaatg
cttgacagag
gaacttgatc
tcaaagattg
gctcteccagg
gaagggatat
ggacaaggtg

CadaCdaada

Barley, Mutant

caaagaaaga

ttcacttct

gcagagctgg

acgagggtct
gatgtggcaa
atggtctgga
cactagacga
tcgaattcta
gcattgttgg
taactgaaaa
gttttgttga
ctgtgataaa
tctgtgageg

ttatgcag

14018

agctaacaat
acgagggtct
gatgtggcaa

gatcagctct
catttctgac
gagagctgcg
accgcctaca

aacatgaggy

ggggtgccegg

atggagtgcea

agcaactag

gatggagata
caaccggeat
tggttyggata
tataaaccca
cgatggtctc
tgaatctgat
atgcatacca
ttcaagtgag
ggaccaattt
gcctagtggt

ccratttctt

gatggagata
caaccggeat

tggttggata

ccgatceceet
atattctttc
gctgggacge
ttggcaaatc
aagccctecet
actactgcceg

tcgcoeggtt

cccagcattt
Ccagattcca
tccattgcac
agagctatca
ccaatctatg
cttcEttert
cagattctta
gagttcttgt
ggcctcgggt
cttatggtat

cgcegtggat

cccageattt
ccagattcca

tccattgeac

Page 47

ttgggatatc
tacatcctta
ctertgtttt
tgtgggctge
gctcaaggty
gaggtccace

cttcagcttt

cagggagctg

tcattccaga
tcttcaggga
ttgcagaaaa
agattgcatg
atgcggaggg
actgtagaga
accccaatcc
actccttgag
tgattgcteg
tcaacatggy

ttcgcatcaa

tcattccaga
tcttcaggga

ttgcagaaaa

6000
6060
6120
6180
6240
6300
6360
6420
6459

60
120
180
240
300
360
420
480
540
600
660
688

60
120
180



gtggtgcect
tgcaaacatg
aggtgtcrge
catattgett
acaattgcetc
ccacaaatac
ttggttgttc
tggataaacce
gggaaaacat
gataacaaga
ccagaggeaa
agcaactact
cgggctgttg
ggaggccggc
aataagetct
22
186
sarT

22

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

<400>
Met Ala Ala
1

Ala ser Gly

Ala
35

Leu Glu

val Arg

50

Arg

Phe The

65

Arg

Leu GIn Gly

Ser Ile Phe

tcgaagatty
ggacctgcag
cagtagtctg
tcaaattttg
tcctttgaaa
cagcgaatca
ttttgaaggt
tttacttgaa
tgcttgacag
tagaacttga
tgtcaaagat
gtgectctcca
aagaagggat
caggacaagqg

ggcaaacaaa

ey, Mutant

Ala Ala Gl

5

Asp ATa Al

20

Pro Ala Th

Arg Phe Al

Ph
70

Phe His

Gin Gl

85

Phe

ITe Pro G1

petdk2009050315-5eqg] . txt

gcacctetty
aagttagaca
ctggtggtct
ggcaaggcat
ggaagaaaaa
aartagtttg
ttatggtety
tgcactagac
agtcgaattc
tcgcattgtt
tgtaactgaa
gggttttgtt
atctgtgata
tgtctgtgag

aattatgcag

14018

y Asp val

a

Tyr Gly

Ala
40

r Arg

Ala
55

a Gly

e Arg Ile

n Arg Lys

u Asp Trp

Ala

Gly

ttccgtagat
tttactcagg
aattttcttg
taccaccaca
caagaatgac
cagtcagett
gatataaacc
gacgatggtc
tatgaatctg
ggatgcatac
aattcaagtg
gaggaccaat
aagcctagtg

cgectattte

Ala Phe

10

Glu

Ala Lys

25

Glu Ala Arg

Ala

Pro

va'l
75

His Asp

l.eu Thr

90

Lys

Ser pPhe Thr

atttatctta
ttactitata
gtatacctga
tattgtttct
atgcacctta
ggcattacct
caagagctat
tcccaatceta
atcttctttc
cacagatict
aggagttctt
ttggectegy
gtctratggt

ttcgeegtygg

Leu Ala Ala

Ala val Leu

30

Arg Leu

45

lLeu

Ala
60

Gly Leu

val Leu Asp

Met Met Glu

Phe Tyr Glu

Page 48

tctegtttgt
tgaaactttt
tgccgtcgag
acaatgctga
gtagtttaag
tacttgagcec
caagattgca
tgatgcggag
ttactgtaga
taaccccaat
gtactcctty
gttgattgct
attcaacatg

atttcgcatc

GIn
Arg
Gly Ala
Glu

Cys

His
80

Pro

Ile
95

Pro

Gly Leu

240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1050



100
AsSn Arg His Pro Asp Ser Ile
115 120

Gly Cys Gly Asn Gly Trp Ile Ser Ile Ala teu

130 135
Pro Ser Lys Ile Gly Thr Ser Cys Ser val Asp
145 150 155
Phe val Ala Asn Met Gly Pro Ala Glu val Arg

165 : 170
Leu Tyr Met Lys Leu Leu Gly val Cys Gln
180 185

<210> 23
<211>= 771
<2172> DNA
<213> Barley, Mutant 14018
<400> 23
aggattccag caaagaaaga agctaacaat gatggagata
agactggtca ttcactttct acgagggtct caaccggcat
taagacagta gcagagctgg gatgtggcaa tggttggata
gtggtgccct tcgaagattg gcacctcttg ttccgtragat
tgcaaacatg ggacctgcag aagttagaca tttactcagg
ccaagagcta tcaagattge atggataaac ctitacttga
ctcccaatct atgatgcgga ggggaaaaca tigettgaca
gatcttcttt cttactgtag agataacaag atagaactty
ccacagatte ttaaccccaa tccagaggca atgtcaaaga
gaggagttct tgtactcectt gagcaactac tgtgctetec
tttggccteg ggttgattge tcgggetgtt gaagaaggga
ggtcttatgg tattcaacat gggaggccgg ccaggacaag
cttegeegtyg gatttcgocat caataagetc tggcaaacaa
<210> 24
<211> 180
<212> PRT
<213> Barley, Mutant 14018
<400> 24

pctdk2009050315-seql . txt
105

110

Phe Arg Asp Lys Thr val Ala Glu Leu

125

Ala Glu Lys
140

Ile Tyr Leu

His Leu Leu

cccageattt
ccagattcca
tccattgeac
atttatctta
tttatggtct
atgcactaga
gagtcgaatt
atcgeattgt
ttgtaactga
agggttttgt
tatctgtgat
gtgtctgtga

aaattalgca

Page 49

Trp Cys

Ile ser
160

Arg Leu
175

tcattccaga
tcttcaggga
ttgcagaaaa
tetegtttgt
ggatataaac
cgacgatggt
ctatgaatct
tggatgcata
aaattcaagt
tgaggaccaa
aaagcctagt

gcgectattt

g

60
120
180
240
300
360
420
480
540
600
660
720
771



pctdk2009050315-seqg]. txt
Met Ala Ala Ala Ala Gly Asp val Glu ééa Phe Leu Ala Ala Cys GIn
1 5 15

Ala Ser Gly Asp Ala Ala Tyr Gly Ala Ala Lys Ala val Leu Glu Arg
20 25 30

Leu Glu Ala Pro Ala Thr Arg Ala Glu Ala Arg Arg Leu Leu Gly Ala
35 40 45

val Arg arg Arg Phe Ala ala Gly Gly Pro Ala Ala Gly Leu Glu Cys
50 55 60

Phe Arg Thr Phe His Phe Arg Ile His Asp val val Leu Asp Pro His
65 70 75 80

Leu GIn Gly Phe GIn Gln Arg Lys Lys Leu Thr Met Met Glu Ile Pro
85 S0 95

Ser ITe Phe Ile Pro Glu Asp Trp Ser Phe Thr Phe Tyr Giu Gly Leu
100 105 110

Asn Arg His Pro Asp Ser Ile Phe Arg Asp Lys Thr val Ala Glu Leu
115 120 125

Gly Cys Gly Asn Gly Trp Ile ser Ile Ala Leu Ala Glu Lys Trp Cys
130 135 140

Pro Ser Lys Ile Gly Thr Ser Cys Ser val Asp Ile Tyr Leu Ile ser
145 150 155 160

Phe val Ala Asn Met Gly Pro Ala Glu val Arg His Leu Leu Arg Phe

165 170 175

Met val Trp Ile

180
<210> 25
<211> 644
<212> DNA
<213> Barley, Mutant 14018
<400> 25
aggattccag caaagaaaga agctaacaat gatggagata cccagecattt tcattccaga 60

agactggtca trcactttct acgaggghtct caaccggceat ccagattcca tettcaggga 120
taagacagta gcagagctgg gatgtggcaa tggtttatgg tctggatata aacccaagag 180
ctatcaagat tgcatggata aacctttact tgaatgcact agacgacgat ggtctcccaa 240

tctatgatgc ggaggggaaa acattgettg acagagtcga attotatgaa tctgatcttc 300
Page 50



titcttactg
ttcttaacce
tcttgtacte
tcgggrtgat
tggtattcaa

gtggatttcg

<210> 26

<211> 163
<212> PRT
<213>

<400> 26

Met Ala Ala
1

Ala ser Gly
Leu Glu Ala

val Arg Arg
50

Phe Arg Thr
65

teu Gln Gly
Ser Ite Phe

Asn Arg His
115

Gly Cys Gly
130

Asp Cys Met

Pro Asn Leu

tagagataac
caatccagag
cttgagcaac
tgctcggget

catgggaggc

catcaataag

Ala

Asp

20

Pro

Arg

Phe

rphe

Ile

100

Pro

Asn

Asp

Ala
5
Ala
Ala
Phe
His
Gin
85
Pro
Asp

Gly

Lys

Barley, Mutant 14018

Gly Asp

Ala Tyr

Thr Arg

Ala Ala

55

Phe Arg

70

Gin Arg

Glu Asp

Ser Ile

Leu Trp

Pro Leu
150

pctdk2009050315-seqgl. txt

aagatagaac
gcaatgtcaa
tactgtgctc
gttgaagaag
cggccaggac

ctctggcaaa

val

Gly

Ala

40

Gly

Ile

Lys

Trp

rhe

120

Ser

Leu

trgatcgeat tgttggatge

agattgtaac tgaaaattca

tccagggttt

ggatatctgt

aaggtgtcty

Caaaaattat

Glu

Ala

25

Gilu

Gly

His

LYS

ser

105

Arg

Gly

Glu

Ala

10

Ala

Ata

Pro

Asp

Ley

90

Phe

Asp

Tyr

Cys

phe

LYys

Arg

Ala

val

75

Thr

Thr

LYS

Lys

Thr
155

tgttgaggac

gataaagcct

tgagcgecta

gcag

Leu

Ala

Arg

Ala

60

val

Met

Phe

Thr

Pro

140

Arg

Page 51

Ala

val

Leu

45

Gly

Leu

Met

Tyr

val

125

Lys

Arg

Ala

Leu

30

l.eu

Leuy

Asp

Glu

Glu

110

Ala

Ser

Arg

ataccacaga
agtgaggagt
caatrtggcce
agtggtctta

tttcrtegec

cys

15

Glu

Gly

Glu

Pro

Ite

95

Gly

Glu

Tyr

Trp

GIn

Arg

Ala

Cys

His

80

Pro

Leu

Leu

Gln

ser
160

360
420
480
540
600
644



pctdk2009050315-seqgl . txt

<210> 27

<211> 781

<212> DNA

<213> Artificial

<220>

<223> SaclI BamHI fragment of Product 2

<400> 27

ggccgegggg ctcgagtget tocgeacctt ccacttecege atccacgacg togicctoga 60
cecccaccte caaggattcc agrcaaagaaa gaagctaaca atgatggaga tacccagcat 120

trtcattcca gaagactggt cattcacttt ctacgagggt ctcaaccgge atccagattce 180
catcttcagg gataagacag tagcagagct gggatgtgge aatggttgga tatccattge 240
acttgcagaa aagtggtgcc cttcgaaggt ttatggtctg gatataaacc caagagctat 300
Caagattgca tggataaacc ttracttgaa tgcactagac gacgatggtc tcccaatcta 360
tgatgcggag gggaaaacat tygcttgacag agtcgaattc tatgaatctg atcttcttic 420
ttactgtaga gataacaaga tagaacttga tegeattgtt ggatgeatac cacagattct 480
taaccccaat ccagaggcaa tgtcaaagat tgtaactgaa aaticaagtg aggagttictt 540
gtactcctty agcaactact gtgctotoca gggttttgtt gaggaccaat ttggcectcgg 600
gttgattgct cgggetgtty aagaagggat atctgtgata aagcectagtg gtcttatggt 660
attcaacatg ggaggecogge caggacaagyg tgtetgtgag cgoctattic tacgocgigg 720

atttcgecatc aataagotct ggcaaacaaa aattatgeag atagcaattc tttgaggatc 780

C 781
'<210> 28

<211> 781

<212> DNA

<Z13> Artificial

<220>

«<223> SacIl BamHI fragment of Product 3

<400> 28

ggcegegggg ctcgagtget tccgeacctt ccacttecge atccacgacg tcegtcectoga 60
cccecaccte caaggattecc agcaaagaaa gaagctaaca atgatggaga tacccagcat 120

tttcattcca gaagactygt cattcacttt ctacgagggt ctcaaccgge atccagatic 180
catcttcagg gatadgacag tagcagagcet gggatgtggc aatggttgga tatccattge 240
acttgcagaa aagtggtgec cttcgaaggt ttatggtctg gatataaacc caagagcetat 300
caagattgca tggataaacc tttacttgaa tgcactagac gacgatggtc tcccaatcta 360
tgatgcggag gggaaaacat tgcettgacag agtcgaatic tatgaatctg atcttettte 420

Page 52



ttactgtaga
taacceccaat
gtactccttg
gttgattgcet
attcaacatyg

atttcgcatc

Cc

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

<220>
<223>

<400>

29

703

DNA
artificial

gataacaaga
ccagaggcaa tgtcaaagat

agcaactact gtgctctcca

cgggctgttg
ggaggccggce

aagaagggat
caggacaagg

aataagctct ggcaaacaaa

tcgeattgtt
tgtaactgaa
gggttttgtt
atctgtgata
tgtctgtgag

aattatgcayg

sacII BamHI fragment of Product 4

29

ggccgegggg ctcgagrget tccgcacctt ccacttecge

ceceeeaccete
trtcattcca
catcttcagg
acttgcagaa
caagattgca
tgatgcggag
ttactgtaga
taaccccaat
gtactccttg
gttgattgct

attcaacatg

<210>
<211>
<2i2>
<213>

<220>
<223>

<400>

30

394

DNA
Artificial

caaggattcc agcaaagaaa

gaagactggt cattcacttt
gataagacag tagcagagct
aagtggtgec cttcgaaggt
tggataaacc tttacttgaa
gggaaaacat tgcttgacag
gataacaaga tagaacttga
ccagaggcaa tgtcaaagat

agcaactact gtgctctcca
cgggctgtty

ggaggccgge

aagaagggat

caggacaagg

gaagctaaca
ctacgagggr
gggatgtggc
ttatggtetyg
tgcactagac
agtcgaatic
tcgeattgtt
tgtaactgaa
gogtrrtgtt
atctgtgata

ctgctaagga

SaciI BamHI fragment of Product 6

30

pctdk2009050315-seql. txt
tagaacttga

ggatgcatac
aattcaagtg
gaggaccaat
aagcctagtyg
cgcctattic

atagcaattc

atccacgacg
atgatggaga
ctcaaccgge
aatggttgga
gatataaacc
gacgatggtc
tatgaatcty
ggatgcatac
aattcaagtg
gaggaccaat
aagcctagrg

tcc

cacagattct
aggagttctt
Ttggcctegg
gtcttatggt
tacgcegtgy
titgaggatc

tcgtectega
tacccageat
atccagattc
tatccattge
caagagctat
tcccaatcta
atcticttitc
cacagattct
aggagttctt
ttggcctcgg

gtcttatggt

ggcegegggg ctcgagtget tccgcacctt ccacttcege atccacgacy tegtectcga

CcCccCacctc Cadaggattcc agcaaagaaa gaagctaaca atgatggaga tacccageat

tttcattcca gaagactggt cattcacttt ctacgagygt ctcaaccggc atccagattc
Page 53

480
540
600
660
720
780
781

6C
120
180
240
300
360
420
480
540
600
660
703

60
120
180



pctdk2009050315-seql. txt

catcttcagg gataagacag tagcagagcet gggatgtggce

acttgcagaa aagtggtgec cttcgaagat tggcacctet

aatggttgga
tgttccgtag

tatccattgc

atatttatct

tatctcgttt gttgcaaaca tgggacctge agaagttaga catttactca ggttacttta

tatgaaactt ttaggtgtct gccagtaggg atcc

<210> 31

<211> 376

<212> DNA

<213> artificial

<220>

<223> SacII BamHI fragment of Product 7

<400> 31
ggccgegggg ctcgagtget

cceccacctc caaggattce

tccgecacctt ccacttecge
agcaaagaaa gaagctaaca
tttcattcca gaagactggt cattcacttt ctacgagggrt
catcttcagg gataagacag tagcagaget gggatgtgge
acttgcagaa aagtggtgcec cttcgaagat tggeacctcet
tatctcgttt gttgcaaaca tgggacctge agaagttaga

ctggatataa ggatcc

<210> 32

<211> 325

<212> DNA

<213> Artificial

<220>

«223> SacII BamHI fragment of Product 8
<400> 32

gagccgeggygy ctocgagtget tocgeacett ¢cacticocge
CCCCCACCEC caaggattcc agcaaagaaa gaagctaaca
tttcattcca gaagactggr cattcacttt ctacgagggt
catcttcagg gataagacag tagcagagct dgggatgtggce
taaacccaag agctatcaag attgcatgga taaaccttta
atggtctccc aatctataag gatcc

<210> 33

<211> 271

<212> DNA

<213> Barley cv. Prestige

<400> 33
cgattccagc ttccggttgt taattttgtt atgtttgtga

atccacgacg
atgatggaga
ctcaaccgge
aatggttgga
tgttccgtag

catttactca

atccacgacyg
atgatggaga
ctcaaccgge
aatggtttat

cttgaatgca

actttgctgce

Page 54

tcgtcctega
tacccagcat
atccagatte
tatccattge
atatttatct

ggtttatggt

tcgtectega
tacccageat
atccagattc
ggtctggata

ctagacgacg

attcagggtt

240
300
360
394

60
120
180
240
300
360
376

60
120

180

240
300
325

60



ttgttgagga ccaattiggc ctcgggttga ttgctcggge

tgataaagcc tagtggictt atggtattca acatgggagg

pctdk2009050315-seql. txt

tgttgaagaa

ccggecagga

gggatatctyg
caaggtgtct

120

180

gtgagcgcect atttctacge cgtggatttc geatcaataa gctctggcaa acaaaaatta 240
tgcaggtagc aattctttga gtgactagat g 271
<210> 34

<211> 271

<212> DNA

<213> Barley Mutant 8063

<400> 34
cgattccagc ttccggttgt taattttgtt atgtttgtga actttgetge attcagggtt 60

ttgttgagga ccaatttggc ctcgggttga ttgctcggge tgttgaagaa gggatatctg 120
tgataaagcce tagtggtctt atggtattca acatgggagg ccggccagga caaggtgrtet 180

gtgagcgcct atttctacge cgtggatttc gcatcaataa gotctggcaa acaaaaatta 240

tgcagatagc aattctttga gtgactagat g 271
<210> 35

<211> 121

<Z12> DNA

<213> Barley cv. Sebastian

<400> 35

ggcatccaga ttccatcttc agggataaga cagtagcaga gctgggatgt ggcaatggtt 60

ggatatccat tgcacttgca gaaaagtggr geccttcgaa ggttggcace tottgttocg 120

t 121
<210> 36

<211> 123

<212> DNA

<213> Bariey Mutant 14018

<400> 36 .
ggcatccaga ttccatctte agggataaga cagtagcaga gctgggatgt ggcaatggtt 60

ggatatccat tgcacttgca gaaaagtggt gcccttcgaa gattggcacc tctrgttecg 120

tag 123
<210> 37

<Z211> 25

<212> DNA

<213> Artificial

<220>

<223> PCR primer

<400> 37

atggctgegy cggceggggga cgtgg 25

Page 55



pctdk2009050315-seql. txt

<210> 38

<211> 23

<212> DNA

<213> Artificial

<220>
<223> PCR primer

<400> 38
aggattccag caaagaaaga agce

<210> 39

<211> 24

<212> DNA

<213> Artificial
<220

<223> PCR primer
<400> 39

gattcttaac cccaatccag agge

<210> 40

<211> 25

<212> DNA

<213> Artificial

<220>
<223> PCR primer

<400> 40
gggttttgtt gaggaccaat ttggc

<210> 41

<211> 21

<212> DNA

<213> Artificial

<220>
<223> PCR primer

<400> 41 ,
tgctgetttc gtgaacttat t

<210> 42

<211> 26

<212> DNA

<Z13> Artificial

<220>
<223> PCR primer

<400> 42
catatggatc tggaccgcag crictt

<210> 43
Page 56

23

24

25

21

26



<211>
<212>
<213>

<220
<223>

<400>

25

DNA
Artificial
PCR primer
43

ccttcgaagg gcaccacttt tctge

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

<220>
<223>

<400>

44

25

DNA
Artificial

PCR primer
44

ctggagagca cagtagttgce tcaag

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

<220>
<223>

<400>

45

25

DNA
Artificial

PCR primer
45

ctgcataatt tttgtttgee agage

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

<220>
<223>

<400>

46

24

DNA
artificial

PCR primer
46

tacaccattt gagcttggca gact

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

<220>
<223>

<400>

47

24

DNA
artificial

PCR primer
47

azaatggagg cgtttactgc agaa

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

48

27

DNA
Artificial

pctdk2009050315-seqgl. txt

pPage 57

25

25

25

24

24



pctdk2009050315-seq1 . txt

<220>
<223> PCR primer

<400> 48
ctagttgcta ccattcacct tagcacc 27

<210> 49

<211> 25

<212> DNA

<213> Artificial

<220>
<223> PCR primer

<400> 49
atggctgcgg cggceggggga cgtyg 25

<210> 50

<211> 25

<212> DNA

<213> Artificial

<220>
<223> PCR primer

<400> 50
atggctgegg cggcggggga cgtgg 25

<210> 51

<211> 25

<212> DNA

<213> Artificial

<220>
<223> PCR primer

<400> 51
atggctgcegg ©ggcggggga cgtgg 25

<210> 52

<211> 25

<212> DNA

<213> Artificial

<220>
<223> PCR primer

<400> 52
atggctgegy ¢ggeggggga cgtgg 25

<210> 53

<211> 25

<212> DNA

<213> Artificial

<220>
<223> PCR primer
Page 58



<400> 53
atggctgegy €ggcggygga cgtgg

<210> 54

<211l> 25

<212> DNA

<213> Artificial

<220>
<223> PCR primer

<400> 54
ggctectegy cgecgtgega cgycy

<210> 55

<211> 25

<212> DNA

<213> Artificial
<220

<223> PCR primer
<400> 55

ggctoctcgyg cygccgtgcga cggeg

<210> 56

<211> 25

<212> DNA

<213> Artificial

<220>
<223> PCR primer

<400> 56
ggctcctegg cgocgtgega cggeg

<210> 57

<211> 20

<212> DNA

<213> Artificial
<220>

<223> PCR primer
<d400> 57

gtacgccgeg tcgeccgacg

<210> 58

<211> 20

<212> DNA

<213> Artificial

<220>
<223> PCR primer

<400> 58
CCgecggoegyg cgaagegecy

pctdk2009050315-seq] . txt

Page 59

25

25

25

25

20

20



pctdk2009050315-seql. txt

<210> 59

<211> 20

<212> DNA

<213> Artificial

<220>
<223> PCR primer

<400> 58
gtgcggaage actcgagecc 20

<210> 60

<211> 20

<212> DNA

<213> Artvificial

<220>
<223> PCR primer

<400> 60
cgtggatgcy gaagtggaag 20

<Z210> 61

<211l> 26

<212> DNA

<213> Artificial

<220>
<223> PCR primer

<400> 61
cttggaggtg ggggtcgagg acgacg 26

<210> 62

<211> 20

<Z212> DNA

<213> Artificial

<Z220>
<223> PCR primer

<400> 62 .
gtgcggaage actcgagece 20

<210> 63

<211> 20

<212> DNA

<213> Artificial

<220>
<223> PCR primer

<400> 63
cgtggatgcg gaagtyggaag 20

<210> 64
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<211>
<212>
<213>

<220>
<223>

<400>

26

DNA
Artificial
PCR primer
64

cttggaggtyg ggggtcgagg acgacg

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

<220>
<223>

<400>

65

26

DNA
Artificial

PCR primer
65

gtttatggtc tggatataaa cccaag

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

<220
<223>

<400>

66

23

DNA
artificial

PCR primer
66

aggattccag caaagaaaga agc

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

<220>
<223>

<400>

67

25

DNA
Artificial

PCR primer
67

daatccagca acaagaticc ggaaa

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

<220>
<223>

<400

68

25

DNA
Artificial

PCR primer
68

ctgcataatt tttgtttgec agage

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

69

12

PRT
Artificial

pctdk2009050315-seql. txt
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26

23

25
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<220>
<223> His Tag

<400> 69
Met Gly His His His His His His His His His His
1 5 10

<210> 70
<211> 11
<212> PRT
<213> Artificial

<220>
<223> Enterokinase site

<400> 70

Ser Ser Gly HMis Ile Asp Asp Asp Asp Lys His
1 5 10

<210> 71
<211> 31
<212> DNA

<213> Artificial

<220>
<223> PCR primer

<400> 71
catatgatgg ctgcggegge gggggacgtg g

<210> 72

<211> 32

<212> DNA

<213> Artificial
<220>

<223> PCR primer
<400> 72

gaattctagt tgctaccatt caccttagca cc

<210> 73

<211> 27

<212> DNA

<213> artificial
<220>

<223> PCR primer
<400> 73

ggccgeggygg ctcgagtget tecgeac

<210> 74
<21i> 46
<212> DNA
pPage 62

31

32

27



<213> Artificial

<220>
<223> PCR primer
<400> 74

pctdk2009050315-seql. txt

ggatcctcaa agaattgcta tctgcataat ttttgtttgec cagage

<210> 75

<211> 27

<212> DNA

<213> Artificial

<220>
<223> PCR primer

<4003> 75

ggccgegggy ctcgagtget tccgeac

<210> 76

<211> 37

<212> DNA

<213> Artificial

<220>
<223> PCR primer

<400> 76

ggatccttag cagecttgtc ctggecggee tcccatg

<210> 77

<211> 19

<212> DRNA

<213> Artificial

<220>
<223> PCR primer

<400> 77
cgattccage ttccggttg

<210> 78

<211> 19

<212> DNA

<213> Artificial
<220>

<223> PCR primer
<400> 78

cgattcecage ttccggttg

<210> 79

<211> 19

<212> DNA

<213> Artificial

<220>

Page 63

46

27

37

19

19



<223>
<400>

PCR primer
79

cgattccage ttccggttg

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

<220>
<223>

<400>

80

22

DNA
artificial

PCR primer
80

ggcatccaga trccatcttce ag

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

<220
<223>

<400

31

26

DNA
Artificial

PCR primer

81

catctagtca ctcaaagaat tgctac

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

<220>
<223>

<400>

82

26

DNA
Artificial

PCR primer
82

catctagtca ctcaaagaat tgctat

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

<220>
<223>

<400>

83

26

DNA
Artificial

PCR primer
g3

catctagtca ctcaaagaat tgctat

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

<220>
<223>

<400>

84

22

DNA
Artificial

PCR primer
84

pctdk2009050315-seql. txt
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19

22

26

26

26



ctacggaaca agaggtgcca at

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

<220>
<223>

<400>

85

27

DNA
Artificial

PCR primer
85

ggccgegggg ctcgagtget teegeac

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

<220>
<223

<400

cgagataaga taaatatcta cggaacaaga ggtgccaatc ttcgaaggge accactttc

tac

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

<220>
<223>

<400>

86

63

DNA
Artificial

PCR primer
86

87

27

DNA
Artificial

PCR primer
87

ggcegegygyg ctcgagtget tccgeac

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

<220>
<223>

<400>

aacctgagta aatgtctaac ttctgcaggt cccatgtityg caacaaacga gataagataa

88

70

DNA
Artificial

PCR primer
88

atatctacgg

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

<220>
<223>

89

27

DNA
Artificial

PCR primer

pctdk2009050315-seqgl. txt

Page 65

22

27

60
63

27

60
70



pctdk2008050315-seql. txt
<400> 89
ggccgeygggy ctcgagtget tccgcac 27

<210> 90

<211> 66

<212> DNA

<213> Artificial

<220> _
<223> PCR primer

<400> 90
ggatccctac tggcagacac ctaaaagttt catataaagt aacctgagta aatgtctaac 60

ttctge 66

<210> 91

<211 27

<212> DNA

<213> artificial

<220>
<223> PCR primer

<400> 91
ggecgegggg ctcgagtget tecgeac 27

<210> 92

<211> 48

<212> DNA

<213> Artificial

<220>
<223> PCR primer

<400> 92
ggatccttat atccagacca taaacctgag taaatgtcta acttctge 48

<210> 93

<Z211> 27

<212> DNA

<213> Artificial

<220>
<223> PCR primer

<400> 93
ggcocgegggg ctcgagtget tccgeac 27

<Z210> 94
<211> 80
<212> DNA
<213> Artificial

<220>
<223> PCR primer

<400> 94 :
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aggtttatce atgcaatctt gatagctctt gggtttatat ccagaccata aaccattgec

acatcccage tctgetactg

<210>
<211>
<21Z2>
<213>

<220>
<223>

<400>

95
27
DNA :
Artificial

PCR primer
95

ggcocgegggg ctcgagrger tocgeac

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

<220>
<223>

<400>

ggatccttat agattgggag accatcgtcg tctagtgeat tcaagtaaag gtttatccat

96

80

DNA
Artificial

PCR primer
96

gcaatcttga tagctettgg

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

<220>
<223>

<400>

97

22

DNA
Artificial

PCR primer
97

ggcatccaga ttccatcttc ag

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

<220>
<223>

<400>

98

22

DINA
Artificial

PCR primer
98

ggcatccaga ttccatcttc ag

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

<220>
<223>

99

22

DNA
Artificial

PCR primer
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<400> 99
ggcatccaga ttccatctic ag 22

<210> 100

<21l> 19

<212> DNA

<213> Artificial

<220>
<223> PCR primer

<400> 100
cgattccage ttceggtig 19

<210> 101

<211> 22

<212> DNA

<213> Artificial

<220>
<223> PCR primer

<400> 101
ctacggaaca agaggtgcca ac 22

<210> 102

<211> 22

<212> DNA

<213> Artificial

<220>
<223> PCR primer

<400> " 102
ctacggaaca agaggtgcca at 22

<210> 103

<211> 22

<212> DNA

<213> Artificial
<220>

<223> PCR primer

<400> 103
ctacggaaca agaggtgcca at 22

<210> 104
<211> 26
<212> DNA
<213> Artificiail

<220>
<223> PCR primer

<400> 104
catctagtca ctcaaagaat tgctat 26
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