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1

3267

DNA

Barley cv, Haruna Nijo

1

atggctgcgg ¢ggcggagga <gtggaggceg ticctggegg cgtgccagge gtcgggegac
gcgocygtacg gegeegocaa ggeegtgety gageggetcg aggegeegge €acgegegec

gaggccagyc ggctcctcgg cgccgtgoga €ggcgcticg €Cgoeggeagy coccggccegeg
gggctegagt gettecgeac cticcacttc cgcatccacy acgtcgtcct cgaccoccac

ctccaaggat tccagcaaag aaagaageta acaatgatgg agatacccag cattttcatt

ccagaagact ggtcattcac tttctacgag ggtctcaacc ggeatccaga ttecatctic

agggataaga cagtagcaga gctgggatgt ggcaatggtt ggatatccat tgcacttgea

gaaaagtggt gcccttogaa ggtttatggt ctggatataa acccaagacc tatcaagatt

gcatggataa acctttactt gaatgcacta gacgacgatg grctcccaat ctatgatgeg

gaggggaaaa cattgcttga cagagtcgaa ttctatgaat ctgatetict ttcttactgt

agagataaca agatagaact tgatcgcatt gttggatgca taccacagat tcttaacccce

aatccagagg caatgtcaaa gattgtaact gaaaattcaa gtgaggagtt cttgtactcc

ttgagcaact actgtgctct ccagggtttt gttgaggace aatttggect cgygttgatt

gctcgggetg ttgaagaagg gatatctgtg ataaagccta gtggretrtat ggtattcaac

atgggaggcc ggccaggaca aggtgtctgt gagcgectat ttcttcgeccg tggatttege

atcaataagc tctggcaaac aadaaattatg caggcetygccg acacagacat ctocgertrta

gttgaaattg agaaaaatag ccggcatcgc ttcgagtict ttatggatct tottggogat

cagcetgtgt gtgcgcgeac agcatgggea tacatgaaat ctggtggecg catttcacat

gctttgtctg tgtatagctg tcaacttcge cagcccaacc aggtgaagaa aatatttgag

frecttaaag acggattcca tgaagtcagc agctccctcg atttgtcctt tgatgatgat

tctgttgotyg atgaaaaaat tcctttecta geatacctag ctagtitctt gcaagagaat

aagrcetaate cttgrgagec tcecagotgga tgtttaaatt tccggaatct tgttgctgga
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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
aaccatgeta
gagttgatca
atcaccagtg
ttactagata
aaatatrcrtg
aatcaggrrt
aaggcatigt
tattatggtt
caagagagag
atgrccacce
catatggatc
gaaagtttty
cagctggtga
aacacctgtc
ttgctttice
accaccttga
gccgacacac
cctactgget
tacggageca
tgcagccagt
tcégttgtcc
tttctgatta
cggecacaca
gatcagcatt
cagtrgatca
tcgatgcttg
ggcaagerag
agcagragoy

ggcgacttcg

gttaccacca
caatcgaaaa
ccagacactt
aagatacagt
ggaaactgaa
ctgctitegt
tttcagaaca
ctgggaagac
attctgatct
cacazactat
gtcttrteca
aacctgcaga
tagaaggage
tggaccgcag
ttcgteagaa
aagatagcta
tcacgetctt
ccttgggaac
ctattccaac
tagagaaggrt
tcctgtacag
gggtggtgat
ggaatttgga
tgctcggaga
tgagcgactc
gcacgrtgaa
tcrcotgatct
agatgcttga
€adaaaccgac
acagccacaa
dgatggacagy
accgggccat

pctdk2009050315-seqgl. txt

catcccatta
tgctettegg
gcocaageaa
aactgtaatc
gcceccaggtt
gaacttatta
tctggaattg
cctgoecttea
ggaagttgct
tgagctattg
tgagctgctg
agtgatatct
tgagrtrttc
cttcttgcea
catcactgat
tggtttctca
caacaagctt
caacgggcat
gaaggcagat
gtctcageceg
tgacgacgat
agatacctcec
aagatgtctt
getgtecttt
gtccttggtt
gtacactttc
catccttgag
gagctgcggc
cgcctacatt
catgagggaa
ggtgccggac
ggagtgcatc

actcctgata
ttgtteteac
tggttaacat
gaagcaccac
gttgtrtactg
agtgtaacga
tctagtctge
catgcggcta

tttgctatct

gaaggacata
gcatttcaaa
aaggagatga
grtcctyggtt
graccttctyg
tctgaaactg
gcaggegoty
gttctttget
tatgtcaacg
tcaggettea
tgggtctata
atagcagagc
tcctctggtce
tctaatgtea
gagctgacca
gacacattit
aggaagctgt
cagaaggaga
tgggacgctg
ggcaaatcge
gcectectga
tactgeoyet

gcecggttcea
Page

atgtrgttgt
ctggacttge
ctttagcaat
gccaatcaga
gecatggctcea
aagatgttgg
caagctcaaa
tattgtgtog
ctgaagatce
cttctgtgat
ttggtgaccy
tagggttttc
ccatggaatc
cagtaaacgce
atgtccgttic
cttctgaaat
gcatgcaaga
cagcazagtt
agatcgaacc
tttctggecce
tgcrrictgt
tggagttcca
agtcttcaaa
cggctgggct
acagtticec
tgggtcttaa
cgtigaagaa
tgggctgeea
tcaaggtgga
ggtccaccgg
tcagetttge

gggagctggt

gttcceatcc
aattgttgac
tgaggaaagt
tttgctgatt
gtitgagget
ttcccgatta
tggtgtattg
cttagttaag
aactgtttat
cagccageac
gcatccacaa
aagttcagcet
cggtgtcata
ctccatttte
cagcattcag
tatatacggg
acagggcacc
tgtgaatgca
aagtgctcta
cacaatcaac
ctgtgcgaca
agccaccgge
gecctegtte
tgatitcggg
aagcttoagt
gaaccagaag
tegtgeegac
tggcggeatc
cggctttgag
gctgtgeatt
tctyggagage
ccttggtgoc

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
2880
2940
3000
3060
3120
3180
3240



pctdk2009050315-seql. txt _
ggtgctaagg 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 GIn
1 5 10 15

Ala ser Gly ggp Ala Ala Tyr Gty g}a Ala Lys ala val %gu Glu Arg

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

val ;;(r}g Arg Arg Phe Ala );'éa Gly Gly Pro Ala %;f)a Gly Leu Glu Cys

Phe Arg Thr Phe His Phe Arg Ile His Asp val val Leu Asp Pro His
65 0 75 80

Leu GIn Gly phe g]jn Gln Arg Lys Lys Leu Thr Met Met Glu s‘éé pro
0

ser Ile phe Ile Pro Glu Asp Trp Ser Phe Thr Phe Tyr Glu Gly teu
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 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

Ley

Leu

Pro

val

305

val

Leu

Lys

Leu

Gly

ser

Leu

Asn

Fro

ITe

210

ser

ser

Gly

ser

Cys

290

Gln

Glu

val

ser

Arg

370

Phe

val

GIn

Phe

Leu
450

val

Lys

ASN

Leu

Gly

Glu

Thr

1le

Gly

His

Ala

Glu

Arg

Thr

Gly

Ile

Tyr

Ile

260

Leu

Arg

Lys

Glu

340

Gly

Pro

Glu

Asp

Asn

420

Asn

Pra

Cys
val
Cys
245
Ala
Met

Leu

Ile

Arg
Ash
val
Glu
405
Lys

Leu

ASD

Ile

Thr

230

Ala

Arg

val

Phe

Met

310

Asn

Pro

Ie

Gln

ser

390

LyS

ser

val

Asn

Pro

215

Glu

Leu

Ala

Phe

Leu

295

Gin

Ser

val

Ser

val

375

Ser

Ile

Asn

Ala

val
455

pctdk2009050315-seql. txt
GIn Ile Leu Asn Pro Asn Pro

AsSNn

Glin

val

Asn

280

Arg

Ala

Arg

cys

His

360

Lys

Ser

Pro

Pro

Gly

440

val

ser

Gly

Glu

265

Met

Arg

Ala

His

Ala

345

Ala

Lys

Leu

Phe

Cys

Phe

val

Ser

Phe

250

Glu

Gly

Gly

ASp

330

Arg

Leu

Ile

Asp

Leu

410

Glu

Met

Phe

Glu

235

val

Gly

Gly

Phe

Thr

315

Phe

Thr

ser

Phe

Leu

335

Ala

Pro

Lys

Pro

page

220

Glu

Glu

Ile

Arg

Arg

300

Asp

Glu

Ala

val

Glu

380

Sar

Tyr

Pro

Ser

ser
460

4

Phe

ASp

Ser

Pro

285

Ile

Ile

Phe

Trp

Tyr

365

Phe

Phe

Ley

Ala

Tyr

445

Arg

Leu
Gln
val
270
Gly
Asn

sSer

Phe

ser
Leu
ASp
Ala
Gly
His

Ala

Glu

Tyr

Phe

255

Ile

GlIn

Lys

Ala

Met

335

Tyr

cys

Lys

AsD

ser

415

Cys

His

val

Ala

Ser

240

Gly

Lys

Gly

Leu

Leu

320

ASp

Met

Gln

AsSp

Leu

Ile

Ala



Ile

465

Glu

Ile

Pro

Gin

Ala

345

Leu

Asn

Ala

val

Gin

625

Tyr

Arg

Met

Phe

705

Glu
His
Glu
ATG
val
530
Phe
Leu
Sy
Iie
Ala
610
Thr
Tyr
His
Iie
Phe

690

Arg

Asn

Leu

Glu

GIn

515

val

vatl

ASp

val

Leu

395

Phe

Ile

Gly

Pro

ser

Ala

Thr

ser

500

ser

val

Asn

Ile

Leu

580

Cys

Ala

Glu

Cys

Gin

660

Phe

Pro

Phe

Ley

Arg

485

Asn

Asp

Thr

Leu

Ser

565

Lys

Gly

Tle

Leu

Leu

645

Gln

Ser

Gly

Leu

‘Arg

His

His

Leu

Gly

Ley

330

Glu

Tyr

Leu

Ser

Leu

630

Phe

Glu

Ser

ser

Pro
710

Leu

Leu

Ala

Leu

Met

335

Ser

His

Leu

val

Glu

615

Glu

His

Arg

Ser

Met

695

val

pctdk2009050315-seql.txt

Phe ser Pro Gly Leu Ala Ile
475

Pro

Lys

Ile

520

Ala

val

Leu

Ala

Lys

600

ASp

Gly

Glu

Glu

Ala

680

Glu

Pro

Lys

ASp

505

Glu

Gln

Thr

Glu

Pro

His

Leu

Pro

665

Met

S5er

Ser

Gln

490

Thr

Leu

Phe

Lys

Leu

570

Lys

Gln

Thy

Thr

Leu

650

Ala

Ser

Gly

Ala

Trp

val

Ile

Glu

Asp

Ser

Thr

val

val

ser

635

Ala

Glu

Thr

val

val
715
Page

Leu

Thr

Arg

Ala

540

val

Ser

Leu

Tyr

TYyr

620

val

Phe

val

Leu

Ile

700

Asn

5

Thr

val

Lys

52%

Ile

Gly

Leu

Pro

ser

605

Lys

Ile

Glin

Ile

Glu

685

His

Ala

Ser

Ile

510

Leu

Thr

Ser

Pro

ser

590

Asp

Ala

Ser

ITe

Ser

670

Gly

Met

ser

val

Leu

495

Glu

Lys

sar

Arg

Ser

575

His

Leu

Leu

Gln

Gly

L¥S

Ala

Asp

Ite

Ala

Pro

Ala

Leu

560

sar

Ala

Glu

ser

His

640

ASp

Glu

Glu

Leu

Phe
720



Glu

Ser

Gly

Lys

Leu

785

Thr

Pro

Tyr

ASD

val

865

cys

Lys

Thr

Leuy

Thr

945

AsSp

ser

ser

Ala

Leu

770

Gly

Thr

ser

Ile

850

val

Ser

Pro

Thr

val

93¢

Ley

GIn

Phe

Ile

755

val

Thr

Leu

Ala

Ser

835

Ile

Ile

Gin

Ser

ala

915

ASp

Lys

His

val
Gln
740
Glu

Leu

Asn

Leu
820
Gly
Ala
Asp
Trp
Phe
900
Gly
The

TYFr

Phe

Ar

722
Gin
Ile
Cys
aly
Ile
805
Ala
Pro
Glu
Thr
Asn
885
ser
Leu
Phe

Thr

Ser

Gin

Leu

Ile

Cys

His

790

Pro

ASp

Thr

Leu

ser

870

Lau

val

Asp

Tyr

Phe

950

ASD

Asn
val
Tyr
Met
775
Tyr
Thr
Thr
ITe
Leu
835
Sar
Glu
val
Phe
Ser
935

Arg

Leu

pctdk2008050315-seqgl . txt

Ile Thr Asp Ser Glu Thr Asp
730

LyS

Gly

760

Gln

val

Lys

Leu

AsSn

840

Ser

Ser

Arg

teu

Gly

Phe

Lys

Ile

ASp

745

Ash

Glu

Asn

Ala

Glu

825

Pro

val

Gly

Cys

Leu

905

Phe

Pro

Leu

Leu

ser

Thr

Gin

Ala

LysS

Thr

Cys

Leu

Leu.

890

Gly

Leu

ser

Leu

Glu

Tyr

Cys

Gly

Ala

795

ser

val

Gly

Ala

Glu

875

Ser

Glu

Tle

Leu

Gln
pPage

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

‘G1n

Leu

845

Glin

val

Ser

Ser

925

Arg

Lys

Glu

ser
750
Leuy
Leu
val
Lys
Pro
830

Tyr

Ala
Lys
Phe
910
Asp
Pro

Asn

Thr

val

735

Ala

Fhe

Phe

ASh

Ile

815

Trp

ser

Ala

Thr

Ser

895

Glu

Ser

His

Gin

Ley

Arg

Gly

Asn

Pro

Ala

800

Glu

val

AsSp

Leu

Ser

Ser

Lys

960

Lys



Asn

Ala

Tyr
1010

ser
1025

Asp

Cys
1040

Phe Ser

1055

Cys
1670

val
1085

<210> 3
<211
<212>
<213>

<400 3
arggctgegg

gcggcgtacg
gaggccaggc
gggctcgagr
ctccaaggtt

DNA

atctggecgt
tggctggeca
ctacctgace
ttctittett
cattttgaat
gtttatgtag

His Asn

Ile Ser Ser

Phe Ala

ile Ala arg

Asn  Gly Ser

Barley cv.

965

ITe Gly Lys Ser Leu

Asn

6459

cggcggggya
gcgcegecaa
ggctcctcgg
gcrtecgeac
gCCeggeeee
taaaagcacg
gtcgatcagt
atataccgag
tcgagcatga
tttggcgagt
aggagtgttt

Met Arg

ser Gly

Leu Glu

Pha Arg

pctdk2009050315-seql. txt
970

LyS

1%15
1030
1045

1060

1075

Prestige

cgtggaggcg
goccgtgetg
cgccgtgcga
cttecactte
ttcecectacac
cggcttggta
aatttggcca
ttggttttct
tgttetttga
grtcttggaa
ttgttcttgt

val Asp Gly phe

Glu Ala Leu Leu Arg

Trp Thr Gly val Pro

Ser Gly Asp Phe Asp

Glu Leu val Leu Gly

ttcctggegg
gagcggetcy
cggcgetteg
cgcatccacg
acccgtrgtce
gaaatcaagc
taactggagt
ttctrcttgt
attaatgegt
tttataacac
gcacegtata

Page

clu Gly
1020

ser Thr
1035

Asp Tyr
1050 Y

Arg Ala

1665

Gly &Gly
1080

cgtgccaggc
aggcgeegge
ccgeoggegy
acgtcgtect
gaCchcatc
ctgcaatcct
ataaccttgg
ttecgtattt
accagactcc
aacgaggctt
caattcecta

7

975

Arg Ala Asp GIn Leu Ile Lys Met Leu Glu Ser Cys Gly Trp Asp
980 985 890

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

Lys Leu

Gly Leu

Cys Arg

Met Glu

Ala Lys

gtcgggegac
cacgcgeygce
cccggeegey
cgacceccac
terttegecy
gatccgrtta
tctotaatct
gtgtagtttt
agtaattcga
tgatcaagtyg

Tticccaaca

60
120
180
240
300
360
420
480
540
600
660



attttgatgg
atgtcratgt
tctttoggeag
tggggcaage
tatcttirtt
taatcataag
‘taaataggac
tgctggaaaa
cttctitgtt
taaaaacacc
cttctaaggat
ccagaagact
agggataaga
gaaaagtggt
tttgttgcaa
cttitaggtg
tcgagcatat
gctgaacaat
ttaagccaca
gagccttggt
ttgcatggat
cggaggggaa
gtagagataa
gtttttacca
ttaatatctg
gaaaattcaa
tgagatctat
gagtctccaa
atcctgaaat
atttcrotrt
agaaataatg

aggtagttag

cctctaagea
gtaagctgcea
aacaatcctg
atgctgccaa
rrreccttct
aAataaaagca
atctgtccge
actgcaacta
acgttitgtyg
cattgcttaa
tccagcaaag
ggtcattcac
cagtagcaga
geccttcgaa
acatgggace
tctgecagta
tgctttcaaa
tgctetectt
aataccagcg
tgrtcttttg
aaaccritac
aacattgctt
caagatagaa
attrcctgtg
ccrttecagat
gtgaggagtt
ttaaactcaa
atctttttct
tgactttaca
toccttgtagg
tatgctttgt

gaacctagga

pctdk2009050315-seq]. txt

tectgtagte
aatggagaga
cccatcctat
gctaatacac
actcagtrtc
agacagatga
tatatcttita
aatatrttect
tgcataaage
tattttattt
aaagaagcta
tttctacgag
gctgogatot
ggttggcacc
tgcagaagtt
gtcrgetggt

ttttgggcaa

tgaaaggaag
aatcaaatta
aaggtttaty
ttgaatgeac
gacagagtcg
cttgatcgea
aatggggatt
tcttaaccee
cttgtactcc
gccatteagt
tttctcaaac
atgettgtte
catgtggtca
actratgaca

tggagageac

atgtctactg
aaagctatct
caccataagt
gacataagct
ttctttggga
gtgcrgcaga
gttaataatt
tacattatat
attaacttct
gctttecgta
acaatgatgg
ggtctcaacc
ggcaatggtt
tcrrgttceg
agacatttac
ggtctaattt
ggcattacca
asaaacaaga
gtttgcagtc
gtctggatat
tagacgacga
aattctatga
ttgttggatg
atagtcgatc
aatccagagg
ttgagcaact
ttacctgtta
agcaaagaga
ataatctget
gacctitata
tggttccacc
cgacagtgta

tgtaagctac
atttggtrtgt
ataaaagcac
acatatttig
gaacaatcct
ctattggcat
gtatatagac
ggaatctggg
gtctttagtt
gcttgataaa
agatacccag
ggcatcecaga
ggatatccat
tagatattta
tcaggttact
tcttggtata
ccacatattg
atgacatgca
agctrtggcat
aaacccaaga
tggtcteccea
atctgatctt
cataccacag
agaacttgat
caatgtcaaa
actgrgctct
ctaaatggtt
gaagaaaact
tacgaaatat
taagaaaatg
agtataatca

taatatatat

Page 8

agatttattc
tccagettgt
gacaaatgag
aggggcatgt
actcaaccta
atataacaac
gcagtctttg
tgtgatatga
g9cgLagegy
atttcaactyg
catttrcatt
ttecatcttc
tgecacttgea
tctratcteg
ttatatgaaa
cctgatgoceg
tttctacaat
ccttagtagt
taccttactt
gctatcaaga
atctatgatg
ctttcttact
gtacggtcag
caaaatgccce
gattgtaact
ccaggtgagt
acccatgtca
titaagttct
gegrrtgaac
aagteittigt
atttaagtct

atgtcgatag

720

780

840

900

960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
17490
1800
13860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580



ggggitagca
cctgtatgga
tggaattatt
atgataatcc
gctgattgta
attcagggtt
gggatatctg
caaggtgtct
acaaaaatta
ttccatgeca
caatcttcag
aatttttgtt
ctccgcttta
rgttggggat
catttcacat
actctctgat
agaatttcag
ctecectegat
atacctragct
tttaaatttc
tcctgatgta
agatcaacct
gcaccagaat
gttctcacct
gttaacatct
ggaactgtgg
greattgeca
tcgaagcace
ttgttgttac
taagtgtaac
tgtctagtet

gtececaaatee
caaatgtgat
aacagcggta
ttatgccacy
cgattecagce
ttgttgagga
tgataaagcc
gtgagcgect
tgcaggtage
gcaacagcat
ctgggectag
gaggatcatt
gttgaaattyg
cagcctgtgt
gctttgtictg
tagatcttta
gtgaagaaaa
ttgtectttg
agtrtcttge
cggaatcttg
agacttggtg
atttgatgct
gttgttgtgt

ggacttgcaa

ttagcaattg
aaaatacatg
ttcttctaaa
acgccaatca
tggeatgget
gaaagatgrt

gccaagctca

pctdk2009050315-seql. txt

acctcaagtt
cagcacccta
tttattetta
aggttacatt
ttccggttgt
ccaatttggc
tagtggtctt
atttctacgc
aattctttga
tatatcctgg
aattttcatc
accaactagt
agaaaaatag
gtgcgcgcac
Tgtatagetg
caacaataat
tatttgagtt
atgatgattc
daagagaataa
ttgctggatt
tctattgect
tctcacgtat
tcccateeeg
ttgttgacga
aggtacttig
tgtictgtga
tttcaggaaa
gatttgctga
cagtttgagg
ggttccegat
aatggtgtat

caacctattg
gtctttecta
cccrtgtrtaa
gtattactca
taattitigtt
ctcgggttoa
atggtattca
cgrggatttc
gtgactagat
ttagaggaat
taccggctta
tgggtctttg
ccgacatcgce
agcatgggca
tcaacttcge
atagtaatgt
ccttaaagac
tgttgcrgat
gtcraatecct
tatgaagagt
acaattatgt
gcttcatgtyg
tgctgttgea

acacctaacc

accgatactc

-dgaaaaagtt

gtaaccatgc
ttgagttgat
ctatcaccag
tattactaga
tgaaatatct

Page

cataactttt
taaaaatgtc
ttttttecett
agtcaatatt
atgtttgtga
ttgctcggyce
acatgggagg
gcatcaataa
gttaactaat
atgctcttca
catttttaca
caggctgcty
Trcgagttet
tacatgaaat
cagcccaacc
caggaataat
ggattccatg
gaaaaaattc
tgtgagectce
taccaccaca
ttgcttatta
acacttcctt
atcgaaaatg
agacacttgce
ccctetttet
atgctgacaa
taaagataca
caggaaactg
tgctgetitc
tatttcagaa
tgctgggaag
9

ggtcttacaa
tgctggaata
tgctaaaaga
tgttactatg
acrttgctge
tgttgaagaa
ccgygccagga
gctctggeaa
cccagtgrrt
tgttgcacac
ttacagaacc
acacagacat
ttatggatct
ctggtggecg
aggracctat
dataattigg
aagtcagcag
ctttcctage
cagctggatg
tcecattaac
gaaattcata
ttcctctggt
ctctteggtt
ccaagcaatg
tTtctgtgttt
gaatttcgat
gtaactgtaa
aagectcagy
gtgaacttat
catctggaat

acccrgectt

2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
2300
3360
3420
3480
3540
3600
3660
3720
3780
3840
3900
3960
4020
4080
41406
4200
4260
4320
4380
4440



cacatgcggc
tctagttgaa
acactgttta
tggaagttgc
ttgagctatt
atgagcrget
geotcticca
agtggacact

gctgggtact
| tgttttcect
aggagatgat
ttcetggttc
taccttctge
ctgaaaccga
caggcggtgc
ttctttgetg
acgtcaacgc
caggcttcaa
gggtctatat
tagcagagct
cctetggtet
ctaatgtcaa
agctgaccac
_ acacatrrta
ggaagctgtt
agaaggagac
ctgtgtttag
ggctaatttc
atrrtccigt
catggcggea
gacggetrtig
gggergtgea

tatattgtgt
ctgttgtygca
aatgtactca
ttttgctatc
ggaaggacat
ggcatttcaa
gttctecatc
cccctecagea
tcgattacac
ctaatgtttg
agggttttca
catggaatcc
agraaacgec
tgtccgrtce
ttctgaaatt
catgcaagaa
agcaaagtrtt
gatcgaacca
ttctggeece
getttetgte
ggagttccaa
gtcttcaaag
ggctggoctt
cagtttceca
gggtcttaag
gttgaagaat
gctctetgtt
agtacttcaa
gatgtgatga
tctegatget
agggcaagcet

ttagcagcag

pctdk2009050315-5eq]. txt

‘ggcttagtta

tactatatag
trterttetg
tctgaagatc
acttctgtga
attggtgacc
tcactcagtt
cgggcaaget
cacaatgagc
grtgotcttt
agttcagcta
ggtgtcatac
tccatttteg
agcattcage
atatacggga
cagggcacct
gtgaatgcaa
agtgctctag
acaatcaacc
tgtgcgacat
gccaccgget

ccctegttct

gatttcoggt

agcttgagtce
aaccagaagg
cgtgcegace
ttecttocect
gtttgecacy
acagacgctt
tgcaaaaceg

ggacagccac

cgggtggaca

agaatcaggt
aatatcttga

cttcatttta

caactgttta

tcagccagea
ggcatccaca
ctgtccacaa
agtccatgaa
Tcctcaacgt
ttcagagaga
tgtccaccct
atatggatct
aaagtttigt
agcrggtgaa
acacctgtct
tgcttttcee
ccaccttgac
ccgacacact
ctactggett
acggagecag
gcagecagty
ccgrtgtect
ttctgattat
ggccacacag
atcagcattt
agttgatcaa
gatcagctct
catttctgac
gagagctgeg
accgectaca

aacatgagag
ggggtgccgg

gtgtgtcaat
cttttatatg
ctigcaggtt
taaggcatty
ctattatggt
acaagaggta
ggtgecgaat
tttggattag
gatctoottt
acctgcagaa
agaaggagct
ggaccgeagc
tcgtcagaac
agatagctat
cocgetette
cttgggaacc
tattccaacg
agagaaggtg
cctgtacagt
ggtggtgata
gaatttggaa
gctcggagag
gagcgactcg
cacgttgaag
ctetgatcte
ggtatgeett
ccgatccect
ataticritc
gctgggacgc
ttggcaaatc
aagccctect

actactgeceg

Page 10

cagcctgaac
tactttagaa
tattctgatc
tcacaaacta
tgtcttttcc
aacatggert
gatctgrtca
ttccctetta
atgttrrtrca
gtgatatcta
gagttrrtcg
ttcttgccag
atcactgatt
ggtttctcag
aacaagctig
aacgggcatt
aaggecagatt
tctcagcogt
gacgacgata
gatacctect
agatgtcttt
ctgtectttg
teccttggtty
tacacgttea
atccttgage
ttgggatatce
tacatcctta
ctcttgtrtt
tgtgggctgc
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-seql. txt

gctctggaga geggcgactt cgaccgggec

gtccttggty gcggtgctaa ggtgaatggt

<210> 4
<211>
<212>
<213>

<400> 4
atggcrgegg

gcggegtacy
gaggccaggc
gggctegagt
ctccaaggat

DNA

ccagaagact
agggataaga
gaaaagtggt
gcatggataa
gaggggaaaa
agagataaca
aatccagagg
ttgagcaact
gctegggety
atgggaggcc

atcaataagc
gttgaaattg
cagcctgtat
gctttgtctg
ttccttaaag
tctgttgctg
aagtctaatc
tttatgaaga
cgtgetgttyg
gaacacctaa

aaccatgcra

3267

€ggcggggya
gcgeegocaa
ggctectegq
gcttecgeac
tccagcaaag
ggtcatrcac
cagtagcaga
gccettecgaa
accttractt
cattgcttga
agatagaact
caatgtcaaa
actgtgetct
ttgaagaagyg
ggccaggaca
tctggcaaac
agaaaaatag
gtgcgogeac
tgtatagctg
acggattcca
atgaaaaaat
cttgtgagec
gttaccacca
caatcgaaaa
ccagacactt

aagatacagt

Barley cv. Prestig

cgtggagacg
ggccgtgcetg
cgecgtgega
cttccactte
azagaagcta
ttictacygag
gctgggatgt
ggtttatggt
gaatgcacta
cagagtcgaa
tgatcgcatt
gatrgtaact
ccagggtttt
gatatctgtg
aggtgtctgt
aaaaattatg
ccgacatcgce
agcatgggcea
tcaacttege
tgaagtcagce
tectttecta
tecagetgga
catcccatta
tgctettcgy
gcccaageaa

aactgtaatc

atggagtgca

agcaactag

ttcoctggegy
gagcggctcg
cggcgettcg
cgcatccacy
acaatgatgg
ggtctcaace
ggcaatggrt
ctggatataa
gacgacgatg
ttctatgaat
gttggatgca
gaaaattcas
gttgaggacc
ataaagccta
gagcgectat
caggctgctyg
ttcgagttct
tacatgaaat
cagcccaacce
agetcectey
gcatacctag
tgtttaaatt
actcctgata
ttgttctcac
tggttaacat

gaagcaccac

tcgeeoggtt

cgtgccagge
aggcgecggce
ccgeeggcgg
acgtegtcct
agatacccag
ggcatccaga
ggatatccat
acccaagagce
gtctecccaat
ctgatcttet
taccacagat
grgaggagtt
aatttggect
gtggtcttat
trctacgecg
acacagacat
ttatggatct
ctggtrggeeg
aggtgaagaa
atttgtectt
ctagtttctt
tccggaatct
atgttgttgt
ctggacrtge
ctttagcaat

gccaatcaga

Page 11

cagggagetg

gtcgggcgac
cacgcgegec
cccgycegey
cgacccccac
cattttcatt
ttccatctte
tgcacttgca
tatcaagatt
ctatgatgcg
ttcrtactgt
Tcttaacecc
cttatactec
cgggitgatt
ggtattcaac

tggatttege

ctccgettta
tgrtggggat
catttcacat
aatatttgag
tgatgatgat
gcaagagaat
tgttgctgga
gttcccatcc
aattgtigac
tgaggaaagt
tttgctgatt

6420
6459

60
120
180
240
300
360
420
480
540
600
660

780

840

900

960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560



gagttgatca
atcaccagtyg
ttactagata
aaatatcttg
aatcaggttt
aaggcattgt
tartatogtt
caagagagag
atgtccacce
catatggatc
gaaagttttg
cagctggtga
aacacctgtc
ttgettttee
accaccttga
gecgacacac
ccractgget
tacggagcca
tgcageeagt
tccgttgice
titctgatta
cggccacaca
gatcagcatt
cagttgatca
tcgatgetty
ggcaagctgg
agcagcagecyg
ggcgacttcg
ggtgctaagg

<2310> 5

<211> 3267

<212> DNA

ggaaactgaa
ctgetttegt
tttcagaaca
ctgggaagac
attctgatct
cacaaactat
grcrtrttoca
aacctgcaga

tagaaggage

tggaccgeag

ttcgtcagaa
aagatagcta
tcgegorcet
ccttgggaac
ctattccaac
tagagaagqat
tcctgtacag
gggtggtgat
ggaatrttgga
tgctoggaga
tgagcgactc
gcacgttgaa
tctctgatet
agacgcttga
caaaaccgac
acagccacaa
ggtggacagg
accgggecat

tgaatggtag

pctdk2009050315-seql. txt

gceteaggtt
gaacttatta
tctggaattyg
cctgeettea
ggaagrrgct
tgagctattg
tgagctgetyg
agtgatatct
tgagtrrttc
crtcttgeea
catcactgat
tggtttctea
caacaagctt
caacgggcat
gaagycagat
gtctcageey
tgacgacgat
agatacctec
aagatgtctt
gctgtectet
gtccttggtt
gtacacgttc
catccrtgag
gagetgoggce
cgcctacatt
catgaggoaa
ggtgccggac
ggagtgcatc

caactag

gttgttactg
agtgtaacga
tctagtctygce
catgcggeta
tttgctatct
gaaggacata
gcatticaaa
aaggagatga
gttecrgott
gtaccttctg
tctgaaaccy
gcaggcgatg
gttctrtget
tacgtcaacg
tcaggctica
tggytctata
atagcagagc
tcctetggtc
tctaatgtea
gagctgacca
gacacatttt
aggaagctge
cagaaggaga
tgggacgctg
ggcaaarcgce
geecectoctoa
tactgceget

geceggttca

gcatggctca
aagatgttgg
caagctcaaa
tattgtgtog
ctgaagatcc
cticrygtgat
ttggtgaccy
tagggttttc
ccatggaatce
cagtaaacgc
atgtccgtte
cttctyaaat
gcatgeaaga
cagcaaagtt
agatcgaacc
tttctggece
tgCTTtCtgy
tggagttcca

agtctrcaaa

¢ggctgggcet

acagtttccc
tgggtcttaa
cgtrgaagaa
tyggetgeca
tcaaggtgga
ggtccaccgy

tcagetttge

gggagctggt

Page 12

gtttgaggct
trcccgatta
tggtgtatty
cttagttaag
aactgtttat
cagccageac
gcatccacaa
aagttcagcet
cggtgtcata
ctocatttte
cagcattcag
tatatacggg
acagggcace
tgtgaatgea
aagtgctcta
cacaatcaac
ctgtgcgaca
agccaccggc
gcecctegrtc
tgatttcggg
aagcttgagt
gaaccagaag
tcgrgecgac
tggcggcatc
cggctttgag
gctotgeatt
tctggagage
certggrgge

1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2380
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3267



<213>

<400> 5
atggetgegg

gcggegtacg
gaggeecgtc
gggctcgagt
ctccaaggat
ccagaagact
agggataaga
gaaaagtggt
gcatggataa
gaggggaaaa
agggataaca
aatccagagg
ttgagcaact
gctcgggcetyg
atgggaggec
atcaataagce
gttgaaattg
cagcctotgt
getttgtety
ttecttaaag
tetgttgcty
aagtctaatc
tttatgaaga
cgtgecrgttg
gaacacctaa
aaccatgcta
gagttgatca
atcaccagtg
ttactagata

aaatatcttg

€ggcgaggga
gegeegecaa
ggctectcgg
gcttceocac
tccagcaaag
ggtcattcac
cagtagcaga
gcecticgaa
acctttacrt
cattgcttga
agatagaact
caatgtcaaa
actgtgctct
ttgaagaagg
ggcecgggea
tctggcaaac
agadaaatag
gtgcgcgeac
tgtatagcty
acggattcca
atgaaaaaat
cttgtgagec
gttaccacca
caatcgaaaa
ccagacactt
aagatacagt
ggaaactgaa
ctgctttegt
tttcagaaca

ctgggaagac

pctdk2009050315-seql. txt

Barley cv. Prestige

€gtggaggcy
ggcegtgctyg
cgcegtgega
ctteccactte
aaagaagcta
tttctacgag
gcrgggatgt
ggtttatggt
gaatgcacta
cagagtcgaa
tgatcgcatt
gattgtaact
ccagggrttit
gatatctgtg
aggtgtectgt
aaaaattatg
ccggcatege
agcatgggea
tcaacttcge
tgaagtcage
tcctttecta
teccagetgga
catcccatta
tgcrettegg
gcccaageaa
aactgtaatc
gceceeaggtt
gaacttatta
tctggaattg

cctgeettca

ttcciggegg
gagcggctcg
cgtcgtttty
cgeatccacy
acaatgatgg
ggtctcaacc
ggcaatggtt
ctggatataa
gacgacgatg
ttctatgaat
gttggatgea
gaaaattcaa
gttgaggacc
ataaagccta
gagcgectat
caggctgccg
ttcgagttet
tacatgaaat
cagcccaace
agctececteg
gcatacctag
tgtttaaatt
actcctgata
trgttctcac
tggttaacat
gaagcaccac
gttgttactg
agtgtaacga
tctagtotge
catgcggeta

cgtgccagge
aggcgcecgac
cagcaggtog
acgtegtect
agatacccag
ggcatccaga
ggatatccat
acccaagage
gtcteccaat
ctgatcttct
taccacagat
gtgaggagtt
aatttggect
gtggtcttat
ttcttegeeg
acacagacat
ttatggatct
ctggtggecey
aggtgaagaa
atttgtcett
ctagtttctt
tccggaatca
atgttgttgt
ctggacttge
ctttagcaat
gccaatcaga
gcatggctca
aagatgttgg
caagctcaaa

tattgtotgg

rPage 13

gtcgggcgac
tacgcgtgca
tecagecgeg
cgaccceeac
cattttcatt
ttccatcttc
tgcacttgea
tatcaagatt
ctatgatogcg
ttcttactgt
tcttaacceee
cttgtactcee
cgggttgatt
ggtattcaac
tggatttege
ctcecgettta
tgttggggat
catttcacat
aatatttgag
tgatgatgat
gcaagagaat
tgttgctgga
gttcccatcec
aatrgttgac
tgaggaaagt
tttgetgatt
gtttgaggct
ttcccgatta
tggtgtattg
cttagttaag

60
120
180
240
300
360
420
480
540
600
660
720
780
840
200
960

1020
1080
1140
1200
1260
1320
1380
1440

1500

1560
1620
1680
1740
1800



aatcaggttt
aaggcattge
tattatggtt
caagagagag
atgtrccacce
catatggatc
gaaagttttg
cagctggtyga
aacacctgtc
ttgettetec
accaccttga
gccgacacac
cctactggcet

tacggagcca

tgcagecagt

tcegttgtee
trtctgatta
cggccacaca
gatcagcatt
cagttgatca
tcgatgcttg
ggcaagigg
agcagcageg
ggcgacttcg
ggtgctaagg

<210> 6
<211
<212>
<213>

<400> 6

PRT

1088

attctgatct
cacaaactat
gtcttttcca
aacctgeaga
tagaaggage
tggaccgeag
ttcgtcagaa
aagatagcta
tcgegetctt
ccttgggaac
crattccaac
tagagaaggt
tcetgtacag
gggtggtgat
ggaatttgga
tgcteggaga
tgagcgacte
gcacgttgaa
tctctgatet
agatgcttga
caaaaccgac
acagccacaa
ggtggacagy
accgggeeat
tgaatggtag

pctdk2009050315-seqgl. txt

ggaagttgcet
tgagctattg
tgagctgetg
agtgatatct
rgagtttitc
ctrtcttgecca
catcactgat
tggrttctca
caacaagctt
caacgggeat
gaaggcagat
gtctcagecy
tgacgacgat
agatacctcce
aagatgtctt
getgreettt
gtccttggtt
gracactttc
catccttgag
gagctgcgge
cgcctacatt
catgagggaa
ggtgccggac
ggagtgcatc

caactag

gariey cv. Prestige

tttgctatct
gaaggacata
gcatttcaaa
aaggagatga
grtcctgott
gtaccttctg
tctgaaactg
gcaggcggty
grtctttget
tatgtcaacyg
tcaggctica
tgggtctata
atagcagagc
tectetggte
tctaatgtca
gagetgacca
gacacatttt
aggaagctgt
<agaaggaga
tgggacgetyg
agcaaatcge
goecctoctga
tactgeoget
gceccggttca

hfet Ala Ala Ala 15\1a Gly Asp val Glu i«ga Phe

ctgaagatcc
cttctgtgat
ttggtgaccy
tagggttttc
ccatggaate
cagtaaacgc
atgtcegttc
cttctgaaat
gcatgcaaga
cagcaaagtrt
agatcgaacc
tttctggeec
tgcttrctgt
tggagttcca
agtcttcaaa
cggctggget
acagritece
tgggtcttaa
cgttgaagaa
tgggctgeca
tcaaggtgga
ggtecaccyy
teagetrtge

gggagctggt

aactgtttat
cagceageac
gcatccacaa
aagttcaget
cggtgtcata
ctecatrtic
cagcattcag
tatatacggg
acagggeacc
tgtgaatgca
aagtgctcta
cacaatcaac
ctgtgcgaca
agccaccgace
gcecctegtte
tgatttcggy
aagcttgagt
gaaccagaag
tegtgecgac
tgacagcatc
cggctttgag
gcrgtgeatt
tctggagagc
ccttggtgga

teu Ala Ala Cys GIn

15

Ala ser Gly Asp ala Ala Tyr Gly Ala Ala Lys Ala val teu Glu Arg
Page 14

1860
1920
1980
2040
2160
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760

2820

2880
2940
3000
3060
3120
31380
3240
3267



Leu

val

Phe
65

Leu:

Ser

Asn

Gly

Pro

145

Ala

Ile

Glu

Arg

Met

225

Leu

L.eu

Glu

Arg

50

Arg

Glin

Ile

Arg

Cys

130

Ser

Trp

Tyr

Ser

Ile

210

Ser

Ser

Gly

Ala

35

Arg

Thr

Gly

phe

His

115

Gly

Lys

Tie

Asp

Lys

AsDh

Leu

20

Pro

Arg

Phe

Phe

Ile

100

Pro

Asn

val

Asn

Ala

180

Leu

Gly

Ile

Tyr

Ile
260

Ala

Phe

His

Glin

85

Pro

Asp

Gly

Tyr

Leu

165

Glu

Leu

Cys

val

Cys

245

Ala

Thr

Ala

Phe

70

GlIn

Glu

ser

Trp

Tyr

Gly

Ser

Ile

Thr

230

Ala

Arg

pctdk2009050315-seq7. txt
25 30

Arg Ala 6lu

Ala

55

Arg

Arg

Asp

Tle

Ile

135

Leu

Leu

Lys

Tyr

Pro

215

Glu

Leu

Ala

40

Gly

Ile

LyS

Trp

Fhe

120

Ser

ASp

Asn

Thr

Cys

200

Gin

Asn

Gin

val

Gly

His

Lys

Ser

105

Arg
rie
Ite
Ala
Leu
185
Arg
ITe
Ser

Gly

Glu
265

Ala Arg

Pro Ala

Asp val
75

Leu Thr
a0

Phe Thr

ASp Lys

Ala Leu

Asn Pro
155

Leu Asp
170

Leu Asp

ASp Asn

Leu Asn

Ser Glu
235

Phe val
250

Glu Gly

Arg

Ala

60

val

Met

Phe

Thr

Ala
140

~Arg

ASp

Arg

Lys

Pro

220

Glu

Glu

Ile

Page 15

Leu

45

Gly

Leu

Met

Tyr

val

125

Glu

Ala

Asp

val

Ile

205

Asn

Phe

Asp

Ser

Ley

Leu

Asp

Glu

Glu

110

Ala

Lys

Ile

Gly

Glu

190

Glu

Pro

Leu

Gin

val
270

Gly

Glu

Pro

Ile

95

Gly

Glu

Trp

LysS

Leu

175

Phe

Leu

Glu

Tyr

Phe

255

Ile

Ala

Cys

His

80

Pro

Leu

Leu

Cys

Ile

160

Pro

Asp
Ala
ser
240

Gly
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AsSn
Ley
Glu
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Glu
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Pro
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Thr
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Leu

Ile

Lys

Gin
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ASn
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Phe
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Ile

Cys

Gly
Ley

550

Glu

Tyr

Ley

Ser

Leu

630

Phe

Glu

ser

ser

Pro

710

Gln

Leu
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Thr

val

val

715

ser

Tyr

Cys

Gly

540

val

ser

Leu

Tyr

Tyr

620

val

Phe

val

Leu
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Leu

ser

Arg

ser

575

His
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Leu Gly Thr Ash Gly His Tyr val Asn Ala Ala Lys Phe val asn Ala
785 ' 790 795 800

Thr Thr Leu Thr ITe Pro Thr Lys Ala Asp Ser Gly Phe Lys Ile Glu
805 810 815

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

Tyr Ile Ser Gly Pro Thr Ile Asn Pro Thr Gly Phe Leu Tyr Ser Asp
835 B840 845

Asp Asp Ile 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 Gin Ala Thr Gly
865 870 875 880

Cys Ser GIn Trp Asn Leu Glu Arg Cys Leu Ser Asn val Lys Ser Ser
885 890 895

Lys Pro Ser Phe Ser val val Leu Leu Gly Glu Leu Ser Phe Glu Leu
900 905 910

Thr Thr Ala Gly Leu Asp Phe Gly Phe Leu Ile Met Ser Asp Ser ser
915 920 925

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

Thr teu Lys Tyr Thr Phe Arg Lys Leu Leu Gly Leu Lys Asn GIn Lys
945 950 a55 960

Asp Gln His Phe Ser Asp Leu Ile Leu Glu GIn Lys Glu Thr Leu Lys
9635 970 875

Asn Arg Ala Asp GIn Leu ITe Lys Thr Leu Glu Ser Cys Gly Trp Asp
980 985 990

Ala val Gly Cys His Gly Gly Ile Ser Met Ley Ala Lys Pro Thr Ala
995 1000 1005

Tyr ITe Gly Lys Ser Leu L

ys Vval Asp Gly Phe Glu Gly Lys Leu
1010 1015 10

20

Asp Ser His Asn Met Arg Glu Ala Leu teu Arg Ser Thr Gly Leu
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Cys Ile
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Phe ser
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Cys Ile Ala Arg pPhe Arg Glu
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<211
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<400>
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teu Gln
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Asn Arg
Gly Cys
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5

7
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Trp
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Trp
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Asn
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Tyr
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Phe

Cys
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<210>
<211>
<212>
<213>
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g15

Thr

val Thr Phe

a30

ASp

Ley Lys Tyr Thr p

9

Gln His

965

Ala Asp GIn L
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980

val Gly
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Ite
1010C
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ser Phe Ala Leu

1055

Ile Ala Arg Phe
1070

AsSn  Gly Ser Asn
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8
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Barley, Mutant

<400> 8
atggctgegy cggcggggga

gcggcgtacg gegecgecaa

gaggccagge ggctectegg

gaggctcgagt gcericcgeac

Gly Leu Asp

Tyr

Phe Ser Asp

Phe

Ser
935

her

Arg
50

Leu
eu Ile
1y Gly
Leu

Arg Glu
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Gly Phe

920

she Pro

Lys Leu

Ile Leu
970

Lys Met

985

1000

Ala Leu Leu Arg

1030

Gly Trp

Thr Gly val Pro

1045

Glu Ser

Gly Asp phe Asp

1060

Glu

Arg
107

8063

5 Leu val Leu Gly

S

Leuy Ile Met Ser Asp

925

Ser Leu Ser Arg Pro

: 940

Leu Gly Leu Lys Asn
955

Glu GIn Lys Glu Thr

Leu Glu Sser Cys Gly
990

er Thr

1035

A

sp Tyr

1050

A

1

G
1

rg Ala
065

Ty Gly
080

cgtggaggey ttcctggcgg cgtgecagge
ggccgrgetg gageggetcg aggegecgye
cgccgtgcga CggcgeTtcg ccgecggogg
cttccactic cgeatccacg acgtcgtect
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Gln Lys

Leu

LYS
975

Trp Asp

Ile Ser Met Leu Ala Lys Pro Thr Ala
1005

Lys val Asp Gly Phe Glu Gly Lys Ley
1015 1020

Gly Leu
Cys Arg
Met Glu

Ala Lys

gtcgggegac
cacgegegec
ccecggeegeg

cgaccceeac

60
120
180
240



ctccaaggtt
atctggeegt
tggctggeca
ctacctgacc
ttettttctt
cattttgaat
gtttatgtag
attttgatog
atgtctatgt
rctttggeag
tggggcaage
tatctttttt
taatcataag
taaataggac
tgctggaaaa
ctrerttgtt
taaaaacacc
cttctaggat
ccagaagact
agggataaga
gaaaagtggt
ttrgttgcaa
cttttagytg
tcgageatat
gctgaacaat
ttaagccaca
gagcettggt
ttgcatggat
cggaggggaa
gtagagataa

gtttttacca

gceccggeece
caaaagcacg
gtcgatcagt
atataccgag
tcgagcatga
tttggcgagt
aggagtgttt
cctctaagca
gtaagctgca
aacaatcctg
atgotgecaa
tttcccttct
aataaaagca
atctgtecegce
actgcaacta
acgttttgtg
cattgcttaa
t¢cagcaaag
ggtcattcac
cagtagcaga
gcccttegaa
acatgggacc
tctoccagta
tgetttcaaa
tgetetectt
aataccageg
tgrtcttttg
aaacctttac
aacatrtgctt
caagatagaa

arttcetgtg
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ttccctacac
cggcttggta
aatttggeca
ttggttttet
tgttctttga
gttcttggaa
ttgttettgt
tcctgtagtce
aatggagaga
cccatcctat
gctaatacac
actcagttic
agacagatga
tatatcttta
aatattttct
tgcataaagc
tatittattt
aaagaagcta
tttctacgag
gctgggatgt
ggttggcace
tycagaagtt
gtctgctgot
ttttgggcaa
tgaaaggaag
aatcaaatta
aaggtttatg
ttgaatgcac
gacagagtcg
cttgatcoca

aatggggatt

accegttgte
gaaatcaagc
taactggagt
ttcttctigt
attaatgcgt
tttataacac
gcaccgtata
atgtctactg
aaagctatct
caccataagt
gacataagct
ttctttggga

gtgctgcaga

gttaataatt
tacattatat
attaacttct
gctttcegta
acaatgatgg
ggtcteaace
ggcaatggtt
tcttgttecy
agacatttac
gotctaattt
ggcattacca
aaaaacaaga
gtttgcagtc
gtctggatat
tagacgacga
aattctatga
ttgttggatg
atagtcgatc

gacccgeatc
ctgcaatect
ataaccttgg
ttecgtattt
accagactcc
aacgaggctyt
caattctcta
tgtaagctac
atttggttgt
ataaaagcac
acatattitg
gaacaatcct
ctattggcat

gtatatagac

ggaatctggy

gtctttagtt
gcttgataaa
agatacccag
ggcatccaga
ggatatccat
tagatattta
tcaggttact
tcrtggtata
ccacatattg
atgacatgca
agcttggcat
aaacccaaga
tggtctccca
atctgatctt
cataccacag

agaacttgat
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tctttegecg
gatccgttta
Tctetaatct
gtgtagttet
agraattcga
tgatcaagtg
tttcccaaca
agatttattc
tccagettgt
gacaaatgag
aggggcatrgt
actcaaccta
atataacaac
gcagtctttg
tgtgatatga
ggcgcagegy
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ttatatgaaa
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atctatgatg
ctttcttact
gtacggtcag

caaaatgcec
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840
200
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1200
1260
1320
1380

1440

1500
1560
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1680
1740
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1860
1920
1980
2040
2100



ttaatatctyg
gaaaattcaa
tgagatctat
gagtctccaa
atcctgaaat
attrctettt
agaaataaty
aggtagttag
ggggttagca
cctgtatgga
tggaattatt
atgataatce
gctgattgta
attcagggtt
gggatatctg
caaggtgtct
acaaaaatta
ttccatgeca
caatcttcag
aatttttgtt
ctccgettta
tgttggggat
catttcacat
actctctgat
agaatttcag
ctccetcgat
atacctagct
tttaaatttc
tcctgatgta
agatcaacct
gcaccagaat

gttctcacct

cctttcagat
gtgaggagtt
ttaaactcaa
atctttttct
tgactttaca
tectigragg
tatgotiegt
gaacctragga
gtccaaatcc
caaatgrgat
aacagcggta
ttatgecacy
cgattccagc
ttgttgagga
tgataaagcce
gtgagcgect
tgcagatagc
gcaacagcat
ctgggectag
gaggatcatt
gttgaaattg
cagcctgtgt
getttgtctg
tagatctttra
gtgaagaaaa
ttgtcctitg
agtrtcttge
cggaatcttg
agacttggtg
atttgatgct
gttgttgtgt
ggacttgcaa

pctdk2009050315-seq] - txt

tCcttaacccc
cttgtactec
gccattcagt
tttctcaaac
atgcttgttc
catgtggtca
acttatgaca
tggagagcac
acctcaagtt
cagcacccca
tttattttta
aggttacatt
ttccgottgt
ccaatttgge
tagrggtctt
atttctacge
aattctttga
tatatcctgg
aattttcatc
accaactagt
agaaaaatag
gtgcgegeac
tgtatagctg
caacaataat
tattrgagrt
atgatgattc
aagagaataa
ttgctggatt
tctatrgect
tctcacgtat
teccatceey

ttgttgacga

aatccagagg
ttgagcaact
ttacctgtta
agcaaagaga
ataatctget
gacctttata
tggttccacc
cgacagtgta
caacctatty
gtctttocta
ccctrgtttaa
gtattactca
taatttiglt
ctegggttga
atggtattca
cgtggatttc
gtgactagat
ttagaggaat
taccggetta
tgggtcttty
ccgacatcge
agcatgggea
tcaacttcgce
atagtaatgt
ccttaaagac
tgttgctgat
gtgtaatect
tatgaagagt
acaattatgt
gcttcatgtg
tgctgttgea

atacctaacc

caatgtcaaa
actgtgctct
ctaaatggtt
gaagaaaact
tacgaaatat
taagaaaatyg
agtataatca
taatatatat
cataactitt
taaaaatgtc
ttttttoctt
agtcaatatt
atgtttgtga
ttgcteggge
acatgggagd
gcatcaataé
gttaactaat
argctcttca
catttttaca
caggctgctyg
ttcgagttet
tacatgaaat
cagcccaacc
caggaataat
ggattccatyg
gaaaaaattc
tgtgagecete
taccaccaca
ttgcttatta
acacttcctt
atcgaaaatg

agacacttgc

Page 25

gattgtaact
ccaggtgagt
acccatgica
tttaagttct
gcgttigaac
aagtttttgt
atttaagtct
atgtcgatag
ggtcttacaa
tgctggaata
tgctasaaga
tgttactatg
actttgetgce
tgttgaagaa
ccggccagga
getctggeaa
cccagigttt
tgttgcacac
ttacagaacc
acacagacat
ttatggatct
ctggtggecg
aggtacctat
aataatttgg
aagtcagcag
ctttectage
cagctggatg
tcccattaac
gaaattcata
trcctctggt
crcrreggtt

ccaagcaatg

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
3900
3960
4020



gttaacatct

ggaactigtgg
gttattgcca
tcgaagcacc
ttgttgttac
taagtgtaac
tgtctagtct
cacatgcggc
tctagttgaa
acactgttta
tggaagrtgce
ttgagctatt
atgagctgcet
gectetteca
agtggacact
gctgggract
tgtttteect
aggagatgat
troctggtte
taccttctge
ctgaaaccga
caggcggtgce
ttctttgotg
acgtcaacgc
caggctrtcaa
gggtctatat
tagcagagct
cctctggtct
ctaatgtcaa
agctgaccac

acacarttta

ttagcaattg
aaaatacatg
ttcttctaaa
acgccaatca
tggcatgget
gaaagatgtt
gccaagerca
tatattgtgt
ctgttgtgea
aatgtactca
ttttgctatc
ggaaggacat
ggcatttcaa
gttctccatc
cceeteagea
tcgattacac
ctaatgtitg
agggttttca
catggaatce
agtaaacgcce
tgtcegtteoe
ttctgaaatt
catgcaagaa
agcaaagttt
gatcgaacca
ttetggeecco
gcttrctgte
ggagttccaa
gtcttcaaag

ggcrgggett
cagtttccea

pctdk2009050315-seql. txt

aggtactttg
tgttetgtoa
tttcaggaaa
gatttgctga
cagtttgagg
ggttcccgat
aatggtgtat
ggcttagtta
tactatatag
tttettttig
tctgaagatc
acttctgtga
attggtgacc
tcactcagtt
cgggcaaget
cacaatgage
grtgctctt
agttcagcta
ggtgtcatac

‘tecatttteg

agcattcagc
atatacggga
cagggcacct
gtgaatgcaa
agtgctctag
acaatcaacc
tgtgegacat
gccaccgoct
ccctegttct
gatttcgggt
agcttgagte

accgatactc
agaaaaagtt

gtaaccatgc

ttgagttgat

ctatcaccag
tattactaga
tgaaatatct
agaatcaggt
aatatcttya
cttcatttita
caactgttta
teagccagea
ggcatccaca
ctgtccacaa
agtccatgaa
tccteaacgt
ttcagagaga
tgtccaccct
atatggatct
aaagrtttgt
agctggtgaa
acacctgtct
tgcttttcce
ccaccttgac
ccgacacact
ctactggctt
acggagccag
gcagcecagtg
ccgrtgtect
ttctgattat

ggcracacag

ccctotttct
atgctgacaa
taaagataca
caggaaactg
tgctgetttc
tatttcagaa
tgctgggaag
gtgtgtcaat
cttttatatg
cttgcaggtt
taaggcattyg
ctattatggt
acaagaggta
ggtgccgaat
tttggattag
ggtctggtitt
acctgcagaa
agaaggagct
ggaccgcagce
tcgtcagaac
agatagctat
cgegetette
cttgggaacc
tattccaacg
agagaaggtg
cctgtacagt
ggtggtgata
gaattiggaa
gctcggagag
gagcgactcg
cacgttgaag

Page 26

tretgtgrtt
gaatttcgat
gtaactgtaa
aagcctcagg
gtgaacttat
catctggaat
ACCCEGOCTT
cagcctgaac
tactttagaa
tattctgatc
tcacaaacta
tgtcrtttec
aacatggctt
gatctottca
Ttcocoictta
atgtttttea
gtgatatcta
gagtttticy
ttcttgecag
atcactgatt
ggtttctcag
aacaagcttg
aacggacatt
aaggcagatt
tcteagecgt
gacgacgata
gatacctect
agatgtcttt
ctgtecttig
teettggttg

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
attttcctot
catggcggca
gacggetitg
gggctgtgea
gctctggaga
gteccttggtg
<210>
<211>
<212>
<213>

<400> 9
gtttatggtc

9
882
DNA

aatgcactag
agagtcgaat
gatcgeattg
attgtaactg
cagggrtttg
atatrctgtga
ggrgtcigrg
aaaattatgc
cgacatcgot
gcatgggcat
caacttcgec
gaagtcagea
ccttrtectag
ccagctggat
<210>
<211>

<217>
<213>

10
DNA

1089

gagtctiaag
gttgaagaat
getetetgtt
agtacttcaa
gatgtgatga
tctegatget
agggcaaget
ttagcagcag
gcggegactt
gcggtgctaa

tggatataaa
acgacgatgg
tctatgaate
ttggatgeat
aaaattcaag
ttgaggacca
taaagcctag
agcgeetatt
aggctgetga
tcgagttett
acatgaaatc
agcccaacca
gcteccctega
catacctagc

gtttaaattt

Barley, Mutant

pctdk2009050315-seq] . txt

aaccagaaqd
cgtgeegace
ttcttococcct
gtttgccacy
acagacgctt
tgcaaaaccg
ggacagccac
cgggtggaca
cgaccgggece

ggtgaatggt

Barley cv. Prestige

cCcaagagct
tcteccaate
tgatcttctt
accacagatt
tgaggagttc
atttggecctce
tggtcttatg
tcttegeegt
cacagacate
tatggatctrt
tggtggeege
ggtgaagaaa
tttgtecttt
tagtttectrtg

ccggaatctt

8063

atcagcattt
agttgatcaa
gatcagctct
catttctgac
gagagctgcg
accgectaca
aacatgaggy
ggggtgcegg
atggagtgca

agcaactag

atcaagattg
tatgatgcgg
tcttactgta
cttaaccceca
ttgtactcct
gggttgattg
gtattcaaca
ggatrtcgca
tcegetttag
gttggggate
atttcacatg
atatttgagt
gatgatgatt
caagagaata

gttgetggat

ctctgatete
ggtatgectt
ccgatceect
atattcttte
gctgggacgc
ttggcaaatc
aagcecctect
actactgecg

tcgeccggtt

catggataaa
aggggaaaac
gagataacaa
atccagaggc
tgagcaacta
ctcgggctgt
tgggaggccg
tcaataagct
ttgaaattga
agcctgtgtg
crttgtctgt
tccttaaaga
ctgttgctga
agtctaatcc

tt

Page 27

atccttgage
ttgggatatc
tacatcctta
ctcttgtttt
tgtgggcetgce
gctcaaggty
gaggtccace

cttcagcttt

cagggagcty

cctttacttg
attgcttgac
gatagaactt
aatgtcaaag
ctgtgctctc
tgaagaaggg
gceaggacaa
ctggcaaata
gaaaaatagc
tgecgegeaca
gtatagctgt
cggattccat
tgaaaaaatt

ttgtgagect

5940
6000
6060
6120
6180
6240
6300
6360
6420
6459

60
120
130
240
300
360
420
480
540
600
660
720
780
840
882



<400> 10
gtttatggtc

aatgcactayg
agagtcgaat
gatcgeattg
attgtaactg
caggrrttgt
tatctgtgat
gtgtctgtga
aaattatgca
atgccagcaa
cttcatctyg
tttgttgagy
gctttagttg
ggggatcagce
tcacatgctt
tttgagttcc
gatgattctyg
gagaataagt
gctggattt

<210>
<211l>
<212>
<213>
<400>

11
315
PRT
11

i

tggatataaa
acgacgatgg
tectatgaatc
ttggatgcat
aaaattcaag
tgaggaccaa
daagcctaqgt
gcgectattt
gatagcaatt
cagcattgta
acctggaatt
atcattacca
aaattgagaa
ctgtgtgtgc
tgtctgtgta
tTraaagacgg

ttgctgatga

Ctaatccttg

Barley, Mutant

pctdk2009050315-seql . txt

cccaagagcet
tcteccaatc
tgatctictt
accacagatt
tgaggagttc
tttggectcy
ggtcttatgg
ctacgcegtg
cttegagtga
tcetggttag
ttcatctacce
actagttggg
aaatagccga
gcgecacagcea
tagctgtcaa
attccatgaa
aaaaattcct

tgagccteca

8063

atcaagattg
tatgatgcgg
tcttactgta
cttaacccea
trgtactcct
ggttgattgc
tattcaacat
gatttcgeat
ctagatgtta
aggaatatgc
ggcttacatt
tctttgcagy
catcgetteg
tgggcataca
cttcgeeage
gtcagcagct
ttcctageat

gctggatgtt

Met ATa Ala Ala ?1& Gly Asp val Glu Ala Phe

10

Ala ser Gly gap Ala Ala Tyr Gly ééa Ala Lys

Leu Glu Ala pPro Ala Thr Arg zga Glu Ala Arg

catggataaa
aggggaaaac
gagataacaa
atccagagge
tgagcaacta
tcgggctgtt
9ggaggccgg
Caataagctc
actaatccca
tcrrcatgtt
tttacattac
ctgctgacac
agttctttat
tgaaatctgg
ccaaccaggt
ccetegattt
acctagctag

taaatttecg

cctttacttg
attgcttgac
gatagaactt
aatgtcaaag
ctgtygctctce
gaagaaggga
ccaggacaag
tggcaaacaa
gtgtttttcc
gcacaccaat
agaaccaatt
agacatcrcc
ggatcrtgtt
tggccgcatt
gaagaaaata
gtccettgat
ttrcttgcaa

gaatcttgtt

Leu Ala Ala Cys GIn
15

Ala val Leu Glu Arg
30

Arg Leu Leu Gly Ala
45

val ?Sg Arg Arg pPhe Ala ?]a Gly Gly Pro Ala g%a Gly Leu Glu Cys
5

Page 28

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

1020
1080
1089



Phe

65

Ley

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

Gin

Thr

Gly

Phe

His

115

Gly

Lys

Ile

ASp

Lys

Asn

Leu

Thr

fPhe

Phe

Ile

100

Pro

Asn

val

Asn

Ala

180

Leu

Gly

Ile

Tyr

Ile

260

Leu

Arg

Lys

His

Gin

8%

Pro

Asp

Gly

Tyr

Leu

165

Glu

Leu

Cys

val

Cys

245

Ala

Met

Leu

Ile

Phe

70

Gln

Glu

Ser

Trp

Gly

Tyr

Gly

Ser

Ile

Thr

230

Ala

Arg

val

Phe

Met
310

Arg

Arg

Asp

Ile

Ile

135

Ley

Leu

Lys

Tyr

Pro

215

Glu

Leu

Ala

Phe

Leu

295

Gin

pctdk2009050315-5eql . txt
Ile His Asp val val Leu Asp

Lys

Trp

Phe
120

Ser

ASD

Asn

Thr

Cys

200

Gln

Asn

Gla

val

Asn

280

Arg

iTe

Lys

Ser

105

Arg

Ile

Ile

Ala

Ley

185

Arg

Ile

Ser

Gly

Glu

265

MetT

Arg

Ala

Leu

90

phe

Asp

Ala

Asn

Leu

170

Leu

Asp

teu

ser

Phe

250

Glu

Gly

Gly

tle

75

Thr

Thr

Lys

Ley

Pro

155

Asp

Asp

Asn

Asn

Glu

235

val

Gly

Gly

Phe

Leu
315

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

Ile

Arg

300

Page 29

Met

Tyr

vatl

125

Glu

Ala

Asp

val

Ile

205

ASn

Phe

ASD

sSer

Pro

285

Ile

Glu

Glu

110

Ala

LYS

Ile

Gly

Glu

190

Glu

Pro

Leu

Gln

val

270

Gly

ASh

Pro

Ile

95

Gly

Glu

Trp

Lys

Leu

175

phe

Leu

Glu

Tyr

Phe

255

Ile

Gln

Lys

His

80

Pro

Leu

Leu

cys

Ite

160

Pro

Tyr

Asp

Ala

Ser

240

Gly

Lys

Gly

Leu



<210>
«211>
<212
<213>

<400> 12
gtttatggte

12
955
DNA

aatgcactag
agagtcgaat
gatcgcattg
attgtaactg
caggtittgt
tarctgtgat
gtytctgrga
aaattatgca
atgccagcaa
tgagaaaaat
gtgtgcgegc
tgtgtatage
agacggatte
tgatgaaaaa
tectigtgag
<210>
211>
<212>
<213>

<400>

13
315
PRT

13

i

Bariey, Mutant

tggatataaa
acgacgatgg
tctatgaatc
ttggatgcat
aaaattcaag
tgaggaccaa
aaagcctagt
gcgectattt
gatagcaatt
cagcattgta
agccgacatc
acagcatggg
tgtcaactte
catgaagtca
attcctttee

cctccagety

Bariey, Mutant

pctdk2009050315-seqgl. txt

8063

cccaagaget
tercccaate
tgatettett
accacagatt
tgaggagttc
tttggeceteg
ggtcttatygg
ctacgcegtg
cttegagtga
tccotggctge
gcttcgagtt
catacatgaa
gccageccaa
gcagectcect
tagcatacct

gatgtttaaa

8063

atcaagattyg
tatgatgcgg
tcttactgta
cttaacceca
ttgtactcct
ggttoattgc
tattcaacat
gatttcgeat
ctagatgtta
tgacacagac
ctttatggat
atctggtgge
ccaggtgaag
cgatttgrec
agctagttic

tttccggaat

Met Ala ATa Ala g?a'G1y Asp val Glu Ala Phe

10

Ala Ser Gly ggp Ala Ala Tyr Gly Ala Ala Lys
25

teu Glu Ala Pro Ala Thr Arg Ala Glu Ala Arg
35 40

val ?Eg Arg Arg Phe Ala ?]a Gly Gly Pro Ala
5

catggataaa
aggggaaaac
gagataacaa
étccagaggc
tgagcaacta
tcgggetgtt
99g9aggccgg
caataagctc
actaatccca
atctecegett
cttgttggag
cgcatttcac
daaaatatttg
tttgatgaty
ttgcaagaga
cttgttgctg

cctttacttg
attgcttgac
gatagaactt
aatgtcaaag
ctgtgetctc
gaagaaggga
ccaggacaag
tggcaaacaa
gtgtttttce
tagttgaaat
atcagcctgt
atgctttgtc
agttccttaa
attctgttgc
ataagtctaa

gattt

Leu Ala Ala Cys Glin
15

Ala val Leu Glu Arg
30

Arg Leu teu Gly Ala
45

Ala Gly Leu Glu Cys
60

rage 30

60
120
180
240
300
360
420
480

540

600
660
720
780
840
900
955 -



Phe

65

Leu

ser

AsSn

Gly

Pro

145

Ala

Ile

Glu

Arg

Met

225

Leu

Leu

Pro

val

Arg

GlIn

Ile

Arg

cys

130

Ser

Trp

Tyr

ser

Ile

210

Ser

ser

Gly

Ser

cys

290

Gln

Thr

Gly

rPhe

His

115

Gly

Lys

Ile

Asp

Asp

195

val

Lys

Ashi

Let

Gly

Glu

Thr

Phe

Phe

Ile

100

Pro

Asn

val

Asn

Ala

180

Ley

Gly

Ile

TYr

Ile

260

Leu

Arg

LYS

His
Gln
85

Pro
Asp
Gly
Tyr
Leu
165
Glu
Leu
Cys
val
Cys
245
Ala
Met

Leu

iie

‘Phe

70

GIn

Glu

Ser

Trp

Tyr

Gly

Ser

Ile

Thr

230

Ala

Arg

val

Phe

Met
310

APrg

Arg

Asp

Ile

Ile

133

ieu

Leu

Lys

TYyr

Pro

215

Gclu

Leu

Ala

Phe

Leu
295

pctdk2003050315-sag] . txt
Ile His Asp ¥§1 val Leu Asp

Lys

Tre

Phe

120

Ser

ASDp

Ash

Thr

Cys

200

Gin

Asn

Glin

val

Asn

280

Arg

Lys

ser

105

Arg

Ile

Ile

Ala

Leu

185

Arg

Tle

Ser

Gly

Glu

265

Met

Arg

Ala

Leu

90

Phe

Asp

Ala

Ash

Leu

170

Leu

Asp

Leu

Ser

Phe

250

Glu

Gly

Gly

Ile

Thr

Thr

Lys

Leu

Pro

155

Asp

Asp

Asn

AsSn

Glu

val

Gly

Gly

Phe

Leu
315

Met
Phe
Thr
Ala
140
aArg
Asp
Arg
Lys
Pro
220
Glu
Glu

Ile

Arg

300

Page 31

Met

Tyt

val

125

Glu

Ala

ASp

val

1le

205

Asn

Phe

Asp

ser

Pro

285

Ite

Glu

Glu

110

Ala

Lys

Ile

Gly

Glu

190

Glu

Pro

Leu

Gln

val

270

Gly

Asn

Pro

Ile

as

Gly

Glu

Trp

Lys

Leu

175

Phe

Leu

Glu

Tyr

Phe

255

Ile

Gln

Lys

Hisg

80

Pro

Leu

Leu

Cys

Ile

160

Pro

Tyr

ASp

Ala

ser

240

Gly

LYS

Gly

Leu



<210>
<211>
<212>
«213>

<400> 14
gtttatggtc

14
810
DNA

aatgcactag
agagtcgaat
gatcgeatty
attgtaactg
caggttttgt
tatctgtgat
gctgetgaca
gagttcttta
atgaaatctg
cecaaccagg
tccctegatt

tacctageta

ttaaatttcc

<210>
<211>
<212>

<213>

<400>

15
289
PRT

15

Bariey, Mutant

tggatataaa
acgacgatgg
tctatgaatc
ttggatgeat
aaaattcaag
tgaggaccaa
aaagcctagt
cagacatctc
tggatcttgrt
gtggcegeat
tgaagaaaat
tgtecrttga
gtetcttgea
ggaatcttgt

pctdk2009050315-seq1 . tXt

8063

cccaagaget
tcteccaate
tgatcttctt
accacagatt
tgaggagttc
tttggecteg
ggtcttatgg
cgctttagtt
tggggatcag
ttcacatget
atttgagttc
tgatgattct
agagaataag

tgctggattt

Barley, Mutant 8063

atcaagattg
tatgatgegg
fcttactgta
cttaaccceca
ttgtactect
ggrtgattgc
tattcaacat
gaaattgaga
cctgrgtgtg
ttgtctgtagt
cttaaagacg
gttgctgatg

tctaatcctt

Met Ala Ala Ala Ala Gly asp val Glu Ala phe
1 5 10

Ala ser Gly Asp Ala
20
Leu Glu ATa Pro Ala
35
val grg Arg Arg phe
0

Phe Arg Thr Phe His
65

40

Ala Tyr Gly gTa Ala Lys
5
Thr arg Ala Glu Ala Arg
Ala Ala Gly Gly Pro Ala
55

Phe Arg ITe His Asp val
70 75

Page

catggataaa
aggggaaaac
gagataacaa
atccagaggce
tgagcaacta

tcgggetgrt

gggaggccag.

aaaatagccg
cgcgcacage
atagctgtca
gattccatga
aaaaaattcc

gtgagcctee

Leu

Ala
30

Arg
45

Ala
60

val

32

Ala Ala

val Leu

Leu Leu

Gly Leu

Leu Asp

cctttacttg
attgcttgac
gatagaactt
aatgtcaaag
ctgtgctete
gaagaaggga
ccaggacaag
acatcgcttc
atgggcatac
actrcgccag
agtcagcagce
tttcectagea

agctggatgt

Cys GIn
15

Glu Arg
Gly Ala
Glu Cys

Pro His
80

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



pctdk2009050315-seqi. txt
Leu GIn Gly Phe g;n Gln Arg Lys Lys ;gu Thr Met Met Glu g;e Pro

ser Ile Phe Ile Pro Glu Asp Trp Ser Phe Thr Phe Tyr Glu Gly Leu
100 165 110

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 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

Ile 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
19 200 205

Arg Ile val Gly Cys Iie Pro G1n ITe Leu Asn 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 Gin Gly Phe val Glu Asp Gin Phe Gly
245 250 255

Leu Gly Leu 1le 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

<212> DNA

<213> Barley cv. Sebastian

<400> 16
atggctgegg cgycggggga cgtggaggeg ttcctggcgg 3<:3§ﬂ:gcr:agc:4c gtcgggegac 60
Page



acggcgtacyg
gaggccagygc
gggcrcgagt
ctccaaggtt
-atctggecgt
tggctggeca
ctacctgace
ttecttttctt
cattttgaat
gtttatgtag
attttgatgq
atgtctatgt
tctttggcag
tggggcaagc
tatcrrrttet
taatcataag
taaataggac
tgctggaaaa
cttctttgtt
‘taaaaacacc
cttctaggat
ccagaagact
agggataaga
gaaaagtggt
tttgttgcaa
cttttaggty
tcgagcatat
gctgaacaat
ttaagecaca
gagccttggt
ttgcatggat

gcgeegecaa
ggctectcgg
gcttccgeac
gceeggeece
caaaagcacyg
gtcgatcagt
atataccgag
tcgageatga
tttggcgagt
aggagtgttt
cctctaagea
gtaagctgca
aacaatcctg
atgctgccaa
tttceccttct
aataaaagca
atctgtecge
actgcaacta
acgttttgtg
cattgcttaa
tccagcaaag
ggtcattcac
cagtagcaga
gceettegaa
acatgggacc
tctgecagta
tgctitcaaa
tgctetectt
aataccagcg
tgttetttty

aaacctttac

pctdk2009050315-s5eq1.txt

ggccgtgety
cgcegtgega
cttccacttc
ttccctécac
cggcttggta
aatttggcca
ttggttttet
tgttctttyga
gttcttggaa
trgttcttgt
tcctgtagtc
aatggagaga
cccatccrat
gctaatacac
actcagtttc
agacagatga
tatatcttta
aatattttct
tgcataaagc
tattttattt
aaagaagcta
tttctacgag
gctgggatgr
ggttggcacc
tgcagaagtt
gtctgctggt
ttttgggcaa
tgaaaggaag
aatcaaattra
aaggtttato

ttgaatgcac

gagcggeteg
cggegertcg
cgcatccacyg
acccgttgrce
gaaatcaagc
taactggagt
ttcttettgt
attaatgcgt
tttataacac
gcaccgtata
atgtrctactg
aaagctatct
caccataagt
gacataagct
ttcrttggga
gtgctgcaga
gttaataatt
tacattatat
attaacttct
gctreccgta
acaatgatgg
ggtctcaacc
ggcaatggtt
tcttgticecg
agacatttac
ggtctaattt
ggcattacca
aaaaacaaga
gtttgcagte
gtctggatat

tagacgacga

aggcgeeggeo
ccgccggcoy
acgtcgtecct
gacccgeatce
ctgcaatect
ataaccttgg
ttccgtattt
accagactec
aacgaggctt
caattcrcta
tgtaagctac
atttggttgt
dtaaaagcac
dcatatttrg
gaacaatcct
ctattggcat
gtatatagac
ggaatctggg
grcrttagtt
gcttgataaa
agatacccag
ggcatccagda
ggatatccat
tagatattta
tcaggttact
tcttggtata
ccacatattg
atgacatgca
agcttggeat
aaacccaaga

tggtctecca

Page 34

cacgcgegec
cceggecgey
cgacccccac
tetttcgeey
gatccgttta
tctctaatct
gtgtagtttt
agraattcga
tgatcaagtyg
tttcccaaca
agatttattc
tccagettgt
gacaaatgag
aggggcatgt
actcaaccta
atataacaac
gcagtctttyg
tgtgatatga
ggcgcagcgg
atttcaactg
cattttcatt
ttccatette
tgcacttgca
tcttatcteg
ttatatgaaa
cctgatgeeg
tttctacaat
ccttagtagt
taccttactt
gctatcaaga

atctatgatg

120
130
240
300
360
420
480
540
600
660
720
780
840
9ca
960
1020
1080
1140
1200

1260

1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920



Cggaggggaa
gtagagataa
gtttttacca
ttaatatctg
gaaaattcaa
tgagatctat
gagtctccaa
atcctgaaat

atttctcrtrt
agaaataatg
aggtagttag
ggggttagca
cctgtatyga
tggaattatt
atgataatcc
gctgattgta
attcagggrtt
gggatatcty
caaggtgtct
acaaaaatta
ttccatgeca
caatctrcag
aatttttgrt
ctccgettta
tgttggggat
catttcacat
actctctgat
agaatttcag
ttccctegat
ataccragct
TiTaaatttc

tcctgatgta

aacattgctt
caagatagaa
atttectgtyg
ccttrcagat
gtgaggagtt
ttaaactcaa
atcrititct
tgactttaca
tecttgtagy
tatgetttgr
gaacctagga
gtccaaatce
caaatgtgat
aacagcggra
ttatgccacg
cgattccagce
ttgttgagga
tgataaagoe
gtgagcgect
tgcaggtagce
gcaacagcat
ctgggcctag
gaggatcatt
gttgaaattyg
cagcctgtgt
gctttgtctg
tagatctita
gtgaagaaaa
ttgtcctttg
agtrrcrtgc
cggaatcttg

agacttggtg

pctdk2009050315-seql . txt

gacagagtcg
cttgatcgca
aatggggatt
tertaaccec
cttgtactce
gccattoagt
tttctcaaac
atgcttgrte
catgtggtca
acttatgaca
tggagagcac
acctcaagtt
cagcacccca
tttattttta
aggrtacatt
ttoccggtrrgt
ccaatrtggc
tagtggtctt
atttctacge
aattctttga
tatatcctgg
aattttcatc
accaactagt
agaaaaatag
gtgcgcgeac
tgtatagctg
caacaataat
tatttgagtt
argatgattc
aagagaataa
ttgctggatt
tctattgect

aattctatga
ttgttggatg
atagtcgatce
aatccagagg
ttgagcaact
ttacctgtta
agcaaagaga
ataatctgct
gacctttata
tggttccacc
cgacagtgta
caacctartg
gtctttecta
ccctgtttaa
gtattactca
taattttgtt
ctcgggttga
arggtattca
cgtggatttc
gtgactagat
ttagaggaat
taccggetta
tgggterttg
ccgacatcgce
agcatgggca
tcaacttcge
atagtaatgt
ccttaaagac
tgttgctgat
gtctaatcct
tatgaagagt

acaattatgt

atctgatctt
cataccacag
agaacttgat
caatgtcaaa
actgtgctrct
ctaaatggtt
gaagaaaact
tacgaaatat
taagaazaatg
agtataateca
taatatatat
cataactttt
taaaaatgtc
trtttrcctt
agtcaatatt
atgtttgtga
ttgcteggge
acatggoagg
gcatcaataa
gttaactaat
atgctcttea
catttttaca
caggctgetg
ttcgagttct
tacatgaaat
cagcccaacc
caggaataat
ggattccatg
gaaaaaattc
tgtgagectc
taccaccaca

ttgettatta
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ctttcttact
gtacggtcag
caaaatgccc
gattgtaact
ccaggtgagt
acccatgtea
tttaagtict
gcgrrtgaac
aagtrrttgt
atttaagtct
atgtcgatag
ggtcttacaa
tgctggaata
tgctaaaaga
tgttactatg
actttgctge
tgttgaagaa
ccggccagga
gctotggeaa
cccagtyttt
tgttgcacac
ttacagaacc
acacagacat
ttatggatct
ctggtgagecy
aggtacctat
aataatttgg
aagtcagecag
ctttcctage
cagcrggatg
tececattaac

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
gttaacatet
ggaactgtog
gttattgeca
tcgaagceacc
rtgttgttac
taagtgtaac
tgtctagtct
cacatgegyc
tctagtigaa
acactgttta
tggaagttgc
ttgagctatt
atgagetget
gceretteca
agtggacact
gcrgggract
tgttttecct
aggagatgat
ttcoctggttc
taccttetge
ctgaaaccga
caggcggtgc
ttetttgoty
acgtcaacge
caggcttcaa
gagtctatat
tagcagaget
cctctggtet

atttgatget
gttgttgtgt
ggacttgcaa
ttagcaattg
aaaatacatg
ttctictaaa
acgccaatca
tggcatgget
gaaagatgtt
gccaagceca
tatattgtgt
ctgrtgtgca
aatgtactca
ttttgctate
ggaaggacat
ggcatttcaa
gttctccate
ccccteagea
tcgattacac
ctaatgtttg
agggttttca
catggaatcc
agtaaacgcc
tgtccgtice
ttctgaaatt
catgcaagaa
agcaaagttt
gatcgaacca
ttcrggecce
gcrttetgte
ggagttccaa

pctdk2008050315-seqt . txt

tctcacgtat
tcccateecy
trgttgacga
aggtactttg
tgttctgtga
tttcaggaaa
gatttgctga
cagtttgagg
‘ggrtcccgat
aatggtgtat
ggcttagtta
tactatatag
tttctttity
tctgaagatc
acttctgtoa
attggtgacc
tcactcagtt
cgggcaaget
cacaatgagc
gttgetcttt
agttcagcta
ggtgtcatac
tccatttteg
agcattcagce
atatacggga
cagggeacct
gtgaatgcaa
agtgctctag
acaatcaacc
tgtgcgacat

gceaccgget

gctteatgtg
tgcrgtigea
acacctaacc
accgatactc
agaaaaagrt
gtaaccatgc
ttgagttgat
ctatcaccag
tattactaga
tgaaatatct
agaatcaggt
aatatcttga
cttcatttta
caactgttta
tcagccagea
ggcatccaca
ctgtccacaa
agtccatgaa
tcctcaacgt
ttcagagaga
tgtccaccct
atatggatct
aaagtrrrrgt
agctggtgaa
acacctgrcet
tgctttteee
ccaccttgac
ccgacacact
ctactggett
acggagcceag

gcagccagtg

acacttectt
atcgaaaatyg
agacacttgc
ccerctttcet
atgctgacaa
taaagataca
caggaaactg
tgctgettte
tatttcagaa
tgctgggaag
gtgtgtcaat
cttttatatg
cttgcaggrt
taaggcattg
ctattatggt
acaagaggta
ggtgccgaat
tttggattag
ggtctggttt
acctgcagaa
agaaggagct
ggaccgcage
tcgtcagaac
agatagctat
cgcgctette
ctrgggaacc
tattccaacg
agagaaggtg
cctgtacagt
ggtggtgata
gaatttggaa
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ttcctotogt
ctctteggtt
ccaagcaatg
ttetgtgttt
gaatticgat
gtaactgtaa
aagcctcagy
gtgaacttat
catctggaat
accctgectt
cagectgaac
tactttagaza
tatrectgate
tcacaaacta
tgtcttttee
aacatggett
gatctgttca
ttccctetta
atgtttttca
gtgatatcta
gagrrittcg
ttettgecag

atcactgatt

ggtttctcag
aacaagcttg
aacgggcatt
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
5160
5160
5220
5280
5340
5400
5460
5520
5580
5640
5700



ctaatgtcaa
agctgaccac
acacatttta
ggaagctgtt
agaaggagac
ctgtgtttag
ggctaattte
attttcctgt
catggeggca
gacggctttg
gggctgtyca
gctctggaga
gtccttgaty

«210> 17

<211>
<212>
<213>

<400> 17
atggergeqgg

gcggcgtacg
gaggccaggc
gggctcgagt
ctccaaggat

BNA

ccagaagact
agggataaga
gaaaagtggt
gcatggataa
gaggggaaaa
agagataaca
aatccagagg
ttgagcaact
gctcgggctg
atgggaggcc

gtcttcaaag
ggcrgggctt
cagtttccea
gagtctraag
gttgaagaat
gctetetgrt
agtacttcaa
gatgtgatga
tctegatget
agggcaaget
ttagcagcagy
gcggegactt

gcggtgctaa

3267

cggcggggga
gcgccgecaa
ggctectcgg
gcttcocgeac
tccagcaaag
ggtcattcac
cagtagcaga
gcccrtcgaa
acctttactt
cattgcttga
agatagaact
caatgtcaaa
actgtgctct
ttgaagaagg

ggccaggaca

pctdk2009050315-seql. txt

ccetegttct
gatttcgggt
agcttgagtc
aaccagaagg
cgtgecgace
ttctteceet
gtttgccacg
acagacgctt
tgcaaaaccg
ggacagccac
cgggrggaca

cgaccgggec

ggtgaatggt

Bariey cv. Sebastian

€gigoagycg
ggcegtgetg
cgccgtgega
cttccacttc
aaagaagcfa
tttctacgag
gctgggatgt
ggtttatggt
gaatgcacta
cagagtcgaa
tgatcgecatt
gattgtaact
ccagggtttt
gatatctgtg
aggtgtctgt

ccgttgtect
ttctgattat
ggccacacag
atcagcattt
agttgatcaa
gatcagctet
catttctgac
gagagctgeg
accgectaca
aacatgaggg
ggg9gtgecag
atggagtgca

agcaactag

tteetygega
gagcggcetceg
cggcgettcy
cgcatccacg
acaatgatgg
ggtctcaacc
ggcaatggtt
ctyggatataa
gacgacgaty
Ttctatgaat
gttggatgea
gaaaattcaa
gttgaggacc
ataaagccta

gagcgecetat

gcteggagag
gagcgactcg
cacgttgaag
ctctgatcte
ggtatgecett
ccgatccect
atattctttc
gctgggacgc
ttggcaaatc
aagcectect
actactyceg

tcgeecggtt

cgrgccagye
aggcgeegyc
ccgecyggegg
acgtcgtect
agatacccag
ggcatccaga
ggatatccat
acccaagage
gtctcecaat
ctgatctict
taccacagat
gtgaggagtt
aatttggect
gtggtcttat
ttctacgecg

pPage 37

ctgtccttty
tccttggttg
tacacgttca
atccttgage
ttgggatatc
tacatcctta
ctettgtttt
tgtgggetge
gctcaaggtg
gaggtccace

cttcagcttt

cagggagetyg

gtcgggegac
cacgcgegec
cccggeegeg
cgacceccac
catttrcatt
ttccatcttc
tgcacttgea
tatcaagatt
ctatgatgcg
ttcttactgt
tcttaacccce
cttgtactec
cgggrtgatt
ggtattcaac

tggatttcge

5760
5820
5880
5940
6000
6060
6120
6180
6240
6300
6360
6420
6459

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



atcaataagc
grtgaaattg
cagcetgtgt
getttgtctg
ttccttaaay
tctgttgetg
aagtctaatc
tttatgaaga
cgrgetgrtg
gaacacctaa
aaccatgeta
gagttgatca
atcaccagtyg
ttactagata
aaatatcttyg
aatcaggttt
aaggcattgt
tattatggrt
caagagagag
atgteccacce
catatggatc
gaaagttttg
cagctggtga
aacacctgtc
ttgcttrtoe

accaccttga

gccgacacac

ccractgget
tacggagcca
tgcagccagt
tccgttgtec

tttctgatta

tctggcaaac
agaaaaatag
gtgcgegeac
tgtatagetg
acggatteca
atgaaaaaat
cttgtgagec
gttaccacca
caatcgaaaa
ccagacactt
aagatacagt
ggaaactgaa
ctgctricgt
trtcagaaca
ctgagaagac
attcrgatct
cacaaactat
gtctttteea
aacctgcaga
tagaaggagce
tggaccgcag
ttcgtcagaa
aagatagcta
TCcgcgotott
ccttgggaac
ctattccaac
tagagaaggt
tcctgtacag
gggtggtgat
ggaatttgga
tgctcggaga
tgagcgactc

pctdk2009050315-seq] . txt

aaaaattatg
ccgacatcgce
agcargggea
tcaacttegce
tgaagtcagc
tcctttecta
tccagetgga
catecccatta
tgctettegg
gcocaageaa
aactgtaatc
gcectcaggtt
gaacttatta
tctggaatty
cctgecttca
ggaagttgct
tgagctattyg

‘tgagetacty

agtgatatct
tgagtitite
cttcttgeca
catcactgat

tggtttctca

caacaagctt

caacgggcat
gaaggcagat
gtcteageeg
tgacgacgat
agatacctcc
aagatgtctet
gctgtecttt
gtccttggtt

caggctgctyg
ttcgagttet
tacatgaaat
cagcccaacce
agcteecteyg
gcatacctag
tgtitaaatt
actcctgata
ttgttctcac
tggttaacat
gaagcaccac
gttgttactg
agtgtaacga
tctagtetge
catgcggeta
tttgctatet
gaaggacata
geatttcaaa
aaggagatga
gttcctggtt
gtaccttctg
tctgaaaccy
gcaggcggtg
gttctttget
tacgtcaacg
tcaggctica
tgggtctata
atagcagagc
tecctetggte
tctaatgtca
gagctgacca

gacacatttt

acacagacat
ttatggatct
ctggtggeeg
aggtgaagaa
atttgtcctt
ctagtttctt
tccggaatct
atgttgttgt
¢tggacttge
ctttagcaat
gccaatcaga
gcatggctea
aagatgttog
caagctrcaaa
tattgtgtgg
ctgaagatcc
cttctgtgat
ttggtgaccg
tagggttttc
ccatggaatc
cagtaaacgc
atgtccgttc
cttetgaaat
gcatgcaaga
cagcaaagtt
agatcgaacce
tttctggece
tgctttctgt
tggagttcca
agtcttcaaa
cggctgggct
acagtttccce

Page 38

ctccgcttta
tgrtggggat
catttcacat
aatatttgag
tgatgatgat
gcaagagaat
tgttgctgga
gtrcccatce
aattgttygac
tgaggaaagt
tttgctgatt
gtttgaggct
ttcccgatta
tggtgtatty
cttagttaag
aactgtttat
cagccagcac
gcatccacaa
aagttcagct
cggtgtcata
ctccatttrc
cagcattcag
tatatacggy
acagggcacc
tgtgaatgea
aagtygctcta
cacaatcaac
ctgtgcgaca
agccaccggce
gcecregttc
tgatttogyy
aagcrtgagt



cggccacaca

gatcagcatt

cagttgatca

tcgatgetty

ggcaagctgg

agcagcagcg

ggcgactteg

ggtgctaagg

<210
<211>
<212>
<213>

<400>
Met Ala Ala Ala ?1a Gly Asp
1

Ala
Leu
val
Phe
65

Leu
Ser
Asn

Gly

Pro

ser

Glu

Arg

50

Arg

Gln

Ile

Arg

Cys

130

Ser

145 .

18
1088
PRT

gcacgttgaa
tctctgatct
agacgcttga
Caaaaccgac
acagccacaa
ggtggacagg
accgggeceat

tgaatggtag

gtacacgttc
catccttgag
gagctgegge
cgcctacatt
catgagggaa
ggrgccggac
ggagtgcatc

pctdk2009050315-seql. txt

caactag

garley cv. Sebastian

18

Gly Asp Ala
20

Ala
35

Arg
Thr
Gly
pPhe
His
115

Gly

Lys

rro Ala

Arg Phe

Phe His

Ala

The

Ala

Phe

Tyr

Arg

Ala

55

Arg

70

Phe Gln

85
Ile Pro
100

Pro Asp

AsSn

Gly

val Tyr

GlIn

Glu

ser

Trp

Arg

Asp

Ile

Ile

135

Leu

val

Gly

Ala

40

Gly

Ile

LyS

Trp

Phe

120

Ser

Asp

aggaagctgr
cagaaggaga
tgggacgctyg
ggcaaatcgce
gcecctectga
tactgeeget

geccggttca

Glu

Ala

Glu

Gly

His

Lys

Ser

105

Arg

Ile

Ala Fhe

10

Leu

Ala Lys Ala

Ala Arg Arg

Ala
60

Pro Ala

val val

75

AsD

Leu Thr

20

Met

Phe Thr Phe

Asp Lys Thr

Ala Ala

140

Leu

Asn Pro Arg
155
Page 39

tgggtcttaa
cgttgaagaa

tgggctgeca

ggtccacegg

Ala

val

Leu

45

Gly

Leu

Met

Tyr

val

125

Glu

Pro

tcaaggtgga

rcagertrge

gggagctggt

Ala

Ley

30

Leu

Leu

Asp

Glu

Glu

119

Ala

Lys

Ite

Cys
it

Glu
Gly
Glu
Pro
Ile
95

Gly
Glu

Trp

Lys

gaaccagaag
tcgtgeegac
tggcggeatc
cggctttgag
gctgtgcatt
tctggagage
ccttggtgge

Gln

Arg

Ala

Cys

His

80

Pro

Leu

Leu

Cys

Ile
160

2880
2940
3000
3060
3120
3180
3240
3267



Ala

Ile

Glu

Arg

Met

225

Leu

Leu

Pro

val

305

val

Leu

Lys

Leu

Gly

Ser

Trp

Tyr

Ser

Ile

210

Ser

Sar

Gly

Ser

Cys

290

Gin

Glu

val

Ser

Arg

Phe

Val

Ile

ASp

195

val

Lys

Asn

Leu

Gly

Glu

Thr

Ile

His

Ala

Asn

Ala

180

Leu

Gly

ITe

Tyr

Ile

260

Leu

Arg

Lys

Glu

340

Gly

Pro

Glu

AsSp

Leu

165

Glu

Leu

Cys

val

Cys

245

Ala

Met

Leu

Ile

Lys

Gln

Arg

Ash

val

Glu

Tyr

Gly

Ser

Tle

Thr

230

Ala

Arg

val

Phe

Met

310

Asn

Pro

Ite

GIn

ser

390

Lys

Leu
Lys
Tyr
Pro
215
Glu
Leu
Ala
Fhe
Leu
295
Glin
Sar
val
ser
val
375

sSer

Ile

pctdk2009050315-seql. txt

Asn Ala Leu Asp Asp Asp Gly
170

Thr
Cys
200
Gln
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

Leu

Asp

Leu

ser

Phe

250

Glu

Gly

Gly

Asp

330

Arg

Leu

Ile

AsSp

AsSp

Asn

AsSn

Glu

235

val

Gly

Gly

Phe

Thr

315

Phe

Thr

Ser

rhe

Leu
395

Arg

Lys

Pro

220

Glu

Glu

Ile

Arg

300

Asp

Glu

Ala

val

Glu

380

Ser

Leu Ala Tyr
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val
Ile
205
Asn
Phe
Asp
ser
Pro
285
Ile
Ile
Phe
Trp
Ty

365
Pha

Phe

Leu

Glu

190

Glu

Pro

Leu

GlIn

val

270

Gly

Asn

ser

Phe

Ala

350

Ser

Leu

ASp

Ala

Leu
17s
Phe
Leu
Glu
Tyr
Phe
253
Ile
Glin
Lys
Ala
Mat
335
Tyr
Cys
Lys

Asp

Ser

.Pro
Tyr
ASp
Ala
ser
240
Gly
Lys
Gly
Leu
Leu
320
Asp
Met
Gin
Asp
Asp

400

Phe



Leu

Asn

Pro

Ile

465

Glu

Ile

Pro

Gln

Ala

545

Leu

Asn

Ala

val

GIn

625

Ty

Gln

Phe

Leu

450

Glu

His

Glu

Arg

val

530

Phe

Leu

Gly

Ile

Ala
610

Thr

Tyr

Asn

Leu

Glu

Gln

515

val

val

ASp

val

Leu

595

phe

Ile

Gly

Asn
420
Asn
Pro
Ala
Thr
ser
500
Ser
val
Asn
Ile
Leuy
580
Cys
Ala

Glu

Cys

405

Lys

Leu

Asp

Leu

Asp

Thr

Leu

Ser

565

Lys

Gly

Ite

Ley

Leu
645

Ser

val

Asn

His

Leu

Gly

Leu

550

Glu

TYr

Leu

ser

Leu

630

Phe

Asn

Ala

val

455

Leu

Leu

Ala

leu

Met

535

ser

His

Leu

val

Glu

615

Glu

His

pctdk2009050315-seqT. txt
' 410

Pro Cys Glu Pro Pro Ala

Gly

440

val

Phe

Pro

Lys

Ile

520

Ala

val

Leu

Gly

Glu

425

Phe

val

Ser

Lys

505

Glu

GIn

Thr

Glu

Gly

ASn

Pro

His

Leu

Met Lys
Phe Pro
Pro Gly
Gln Trp
490
Thr val
Leu Ile
Phe Glu
Lys Asp
555

Leu Ser
570

Lys Thr

Gln val

Thr val

Thr ser

635

Leu Ala
650

Ser

Ser

460

Leu

Ley

Thr

Arg

Ala

54Q

val

sSer

Led

Tyr

Tyr

val

Phe
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Tyr

445

Arg

Ala

Thr

val

525

Ile

Gly

Leu

Pro

Ser

605

Lys

Ile

Gln

Gly

430

His

Ala

Ile

sar

Ile

510

Leu

Thr

ser

Pro

Ser

590

Asp

Alg

Ser

Iie

415
Cys
His
val
val
Leu
495
Gly
Lys
Ser
Arg
Ser
575
His
Leu

Leu

Gln

Leu

Ile

Ala

ASD

480

Ala

Ala

Pro

Ala

Leu

560

Ser

Ala

Glu

Ser

His

640

Asp



Arg

Met

Phe

Ser

Gly

Lys

Leu

785

Thr

Pro

Tyr

ASp

val

865

Cys

Lys

His

Ile

Phe

650

Arg

ser

Ser

Ala

Leu

770

Gly

Thr

Ser

Ile

Ser

Pro

Pro

Ser

Phe

Ile

Ser

val

Thr

Leu

Ala

Sar

835

Ile

Ile

Gln

Ser

GlIn

660

Phe

Pro

Phe

val

GlIn

740

Glu

Leu

Asn

Thr

Leu

320

Gly

Ala

Asp

Trp

Fhe
900

Gln
ser
Gly
Leu
Arg
Gln
Ile
Cys
Gly
Ile
805
Ala
Pro
Glu
Thr
ASn

885

ser

Glu

ser

ser

Pro

710

Glin

Leu

‘Ite

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

B5S

Ser

Glu

val

pctdk2009050315-seql . txt
Glu Pro Ala Glu val Ile Ser

Ala

680

Glu

Pro

Ile

Lys

Gly

760

Gln

val

Lys

Leu

Asn

840

ser

Ser

Arg

Leu

665

Met

Ser

ser

Thr

Asp

745

Asn

Glu

Asn

Ala

Glu

825

Pro

val

Gly

Cys

Leu
905

Ser

Gly

Ala

Asp

730

Ser

Thr

Glin

Ala

810

Lys

Thr

Cys

Leu

Ley
B30

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 Ley

Page 42

Glu

685

His

Ala

‘Thr

Phe

Ala

765

Leu

Phe

Phe

Gln

Leu
B45

Tyr

Gln

val

Ser

670

Gly
Met
Ser
Asp
Ser
750
Leu
Ley
va'l
Lys
Pro
830
Tyr
Gly
Ala

Lys

Fhe
910

Lys

Ala

ASp

Ile

val

735

Ala

Phe

Phe

ASn

Ile

815

Trp

Ser

Ala

Thr

Ser

895

Giu

Glu

Glu

Leu

Phe

720

Arg

Gly

Asn

Pro

Ala

800

Glu

val

ASp

Arg

Leu



Thr Thr Ala Gly Leu Asp Phe Gly Phe Leu Ile 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 Asn Gln Lys

945 950 955 960

Asp GIn His Phe Ser Asp Leu Ile teu Glu Gin Lys Glu Thr Leu Lys

965 0 975
Ash Arg Ala Asp GIn Leu Ile Lys Met Leu Glu Ser Cys Gly Trp Asp
980 985 290
Ala val Gly Cys His Gly Gly I1e Ser Met Leu Ala Lys Pro Thr Ala
935 1000 1005

Tyr I1le Gly 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
1025 1030 1035

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

Phe ser pPhe Ala Leu Glu Ser Gly Asp phe Asp Arg Ala Met Glu
1055 1060 1065

Cys Ile Ala Arg Phe Arg Glu teu Val Leu Gly Gly Gly Ala Lys
10670 1075 1080 :

val Asn Gly Ser Asn
1085

<210> 19

<211l> 6459

<212> DNA

<213> Barlaey, Mutant 14018

<400> 19

pctdk2009050315-seqt. txt

atggctgcgy €gycggggga cgtggaggey ttcctggegy cytgccagge
gcggegtacyg gcgecgecaa ggecgtgety gageggetcyg aggegeeage
gaggccagge ggctectcgyg coccgtgega cggcgettcyg ccgocgocag

gggctcgagt gottccgcac cttecactte cgcatccacy acgtegrect

gtcgggcgac
cacgegegee
cceggeegeg
cgacccccac
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60
120
180
240



cteccaaggtt
atctggeogt
tggctggeca
ctacctgacc
tretttrctt
cattttgaat
gtttatgtag
artttgatgg
atgtcratge
tctttggcag
tggggcaagc
tatctttitt
taatcataag
taaataggac
tgctggaaaa
cttetttgtt
taaaaacacc
cttctaggat
ccagaagact
agggataaga
gaaaagtggt
trtgtigcaa
cttttaggtg
tcgageatat
gctgaacaat
Ttaagccaca
gagectiogt
ttgecatggat
€ggaggyggaa
gtagagataa
gritttacca

ttaatatctg

gceccggeecc
caaaagcacg
gtcgatcagt
atataccgag
tcgagcatga
tttggcgagt
aggagtgttt
cctctaagea
gtaagctgea
aacaatcctg
atgctgccaa
tttcecttet
aataaaagca
atctgtccge
actgcaacta
acgrtttgrg
cattgcttaa
tccagcaaag
ggtcattcac
cagtagcaga
gcccttegaa
acatgggacc
tctgecagta
tgctttcaaa
tgetcetectt
aataccagcg
tgttcttttg
aaacctttac
aacattgett
caagatagaa
atttccegtg

cctttcagat

pctdk2009050315-5eql . txt

ttcoctacac
cggctrogta
aarttggcca
ttggttttct
tgttctttga
gttcttggaa
ttgttettgt
tcctgtagte
aatggagaga
cccatcctat
gcraatacac
actcagtttce
agacagatga
tatatcttta
aatatrtttct
tgcataaagc
tattttattt
aaagaagcta
Tttctacgag
getgggatgt
gatrtggcacc
tgcagaagtt
gtctgerggt
ttftgggcaa
tgaaaggaag
aatcaaatta
aaggtttatg
ttgaatgcac
gacagagtcg
cttgatcgea
aatggggatt

tcttaacccc

acccgiegte
gaaatcaagc
taactggagt
ttcttettgt
attaatgegt
tttataacac
gcaccgtata
atgtctactg
aaagctatct
caccataagt
gacataagct
ttctttggga
gtgctgcaga
gttaataatt
tacattatat
attaacttct
getrtecgta
acaatgatgg
ggtctcaacc
ggcaatggtt
tcttgttecy
agacatttac
ggtctaattt
ggcattacca
aaaaacaaga
gttigcagtce
gtctggatat
tagacgacga
aattctatga
ttgttggatg
atagtcgatc

aatccagagyg

gacccgeatc
ctgcaatcct
ataaccttyg
ttccgtattt
accagactcc
aacgaggctt
caattctcta
tgtaagctac
atttggttgt
ataaaagcac
acatattttg
gaacaatcct
ctattggeat
gtatatagac
ggaatctggg
gtctttagtt
gcttgataaa
agatacccag
ggcatccaga
ggatatccat
tagatattta
tcaggttact
tcrtggtata
ccacatattg
atgacatgca
agcttggrat
aaacccaaga
tggtetecea
atctgatctt
cataccacag
agaacttgat

caatgtcaaa

Page 44

tetttegecy
gatccgttta
tctetaatct
gtgtagtttt
agtaattcga
tgatcaagtg
Tttcccaaca
agatttattc
tccagettge
gacaaatgag
aggggceatgt
actcaaccta
atataacaac
gcagtcttty
tgtgatatga
ggcgcagegyg
atttcaactg
cattrtrcatt
ttceatetic
tgeacttgea
tctratcteg
ttatatgaaa
cctgatgeeg
tttctacaat
ccttagtagt
taccttactt
gctatcaaga
atctatgatg
ctttcttact
gtacggtcag
caaaatgccc

gattgtaact

300
360
420
480
540
600
660
720
780
340
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
atttctcttt
agaaataatg
aggtagttag
ggggttagca
cctgtatgga
tggaattatt
atgataatcc
gctgattgta
attcagggtt
gggatatctyg
caaggtatct
acaaaaatta
ttccatgceca
caatcttcag
aatttrtgtt
ctccgettta
tgttggggat
catttcacat
actctctgat
agaatticag
ctcectegat
atacctagct
tttaaatttc
tcectgatgta
agatcaacct
gcaccagaat

gttctcacct

gtgaggagtt
ttaaactcaa
atctrtitct
tgactttaca
teettgtagy
tatgcetttgt
gaacctagga
gtccaaatce
caaatgtgat
aacagcggta
ttatgecacy
cgattccage
ttgttgagga
tgataaagcc
gtgagcgect
tgcaggtagc
gcaacagcat
ctgggectag
gaggatcatt
gttgaaattg
cageetgtgt
getttgtctg
tagatcttta
gtgaagaaaa
ttgtccttty
agttrertgce
cggaatctty
agacttggtg
atttgatgct

gttgttgtgt

ggacttgcaa

pctdk2009050315-seqT . txt

cttgractcc
gccattcagt
trtctcaaac
atgctrgttc
catgtggtca
acttatgaca
tggagageac
acctcaagtt
cagcacceca
tttattttta
aggttacatt
ttccggtigt
ccaatttggce
tagtggtctt
atttctacge
aattctttga
tatatcctgy
aatttrcatc
accaactagt
agaaaaatag
gtgcgecgcac
tgtatagetg
caacaataat
tatttgagtt
argatgattc
aagagaataa
ttgctggatt
tctattgect
tctcacgtat
tcecatcecy

ttgttgacga

ttgagcaact
ttacctgtta
agcaaagaga
dataatctgcet
gacctttata
tggttccace
cgacagtgta
caacctatiyg
gtctttccta
ccetgtttaa
gtattactca
taattttgtt
ctcgggttoa
atggtattca
cgtggatttc
gtgactagat
ttagaggaat
taccggotta
tgggtctity
ccgacatcge
agcatgggca
tcaacttege
atagtaatgt
ccttaaagac
tgttgctaat
gtetaatect
tatgaagagt
acaattatgt
gettcatgty
tgctgttoca

acacctaacc

actgtgctct
Ctaaatggtt
gaagaaaact
tacgaaatat
taagaaaatg
agtataatca
taatatatat
cataactttt
taaaaatgtc
trttttoctt
agtcaatatt
atgtttgtga
ttycteggge
acatgggagg
gcatcaataa
gttaactaat
atgctcttca
catttttaca
caggergetyg
ttcgagttct
tacatgaaat
cagcccaace
caggaataat
ggattccatg
gaaaaaattc
tgtgagcctc
taccaccaca
ttgcttatta
acacttcctt
atcgaaaatg

agacacttge
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ccaggtgagt
acccatgtca
tttaagttct
gcgttrrgaac
aagrrittot
atttaagtct
atgtcgatag
ggtcttacaa
tgctggaata
tgctaaaaga
tgttactatg
acttitgectgce
tgttgaagaa
ccggccagga
getoctggeaa
cccagtgtrt
tgttgcacac
ttacagaacc
acacagacat
ttatggatct
ctggtggccy
aggtacctat
aataatttgg
aagtcageag
ctittcctage
cagctggatg
tcccattaac
gaaattcata
ttcctetggt
ctctteggtt

ccaagcaatg

2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2830
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
3900
3960
4020



gttaacatct
ggaactgtgg
gttattgcca
tcgaageacc
ttgrtgttac
taagtgtaac
tgtctagtct
cacatgcgyc
tctagttgaa
acactgttta
tggaagttgce
ttgagctatt
atgagctget
gcctetteea
agtggacact
gctgggtact
tgttttecect
aggagatgat
ttcctggttc
taccttctgce
ctgaaaccga
caggcggtgce
ttctttgétg
acgtcaacgc
caggcticaa
gggtctatat
tagcagagcet
ccterggtce
ctaatgtcaa
agctgaccac
acacatttta

ggaagctgtt

ttagcaattg
aaaatacaty
ttcttctaaa
acgccaatca
tggcatgget
gaaagatgtt
gccaagetca
tatattgtgt
ctgtrgtgea
aatgtactca
ttrtgetate
ggaaggacat
ggcatttcaa
gttctecate
ccecctcagea
tcgattacac
ctaargtttg
agggttttca
catggaatcc
agtaaacgcce
tgtccgttcc
ttctgaaatt
catgcaagaa
agcaaagttt
gatcgaacca
ttctggecece
gctttetgte
ggagttccaa
gtcttcaaag
ggctgggett
cagtttccca

gggtcttaag

pctdk2009050315-sag]. txt

agatacttta
tgttctgtga
tttcaggaaa
gatttgctga
cagtttgagé
ggttcccgat
aatggtgtat
ggcttagtta
tactatatag
tttctttteg
tctgaagate
acttctgtga
attggtgacc
tcactcagtt
cgggcaagcet
cacaatgagce
gttgctettt
agttcageta
ggtgtcatac
tccattticy
agcattcage
atatacggga
cagggcacct
gtgaatgcaa
agtgctetag
aCaatcaacc
tgtgcegacat
gccacegoct
ccctegtict
gatttcgggt
agcttgagte

aaccagaagg

accgatacte
agaaaaagtt
gtaaccatge

ttgagttgat

ctatcaccag'

tattactaga
tgaaatatct
agaatcaggt
aatatcttga
cttcatttta
caactgttta
tcagecagea
ggcatccaca
ctgtccacaa
agtccatgaa
tectcaacgt
ttcagagaga
tgtccacect
atatggatct
aaagttttgt
agctggtgaa
acacctgtet
tgcttttece
ccaccttgac
ccgacacact
ctactggctt
acggagccag
gcagccagtg
cegttgtect
ttctgattat
ggccacacag

atcagcattt

ccctetttet
atgctgacaa
taaagataca
caggaaactg
tgcrgotttc
tatttcagaa
tgctgggaag
gtgtgtcaat
cttttatatg
cttgcaggtt
taaggcattyg
ctattatggt
acaagaggta
ggtgccgaat
tttggéttag
ggtctggttt
acctgcagaa
agaaggagct
ggaccgcage
tcgtcagaac
agatagctét
cgcgetette
cttgggaacc
tattccaacg
agagaaggtg
cctgtacagt
ggrggtgata
gaatttggaa
gctcggagag
gagcgactcg
cacgttgaag

ctctgatcte
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ttctgtgttt
gaatttcgat
gtaactgtaa
aagcctcagg
gtgaacttat
catctggaat
acccrgectt
cagcotgaac
tactttagaa
tattctgatc
tcacaaacta
tgtcttttce
aacatggcett
gatctgttca
ttecctctta
atgtrrttca
gtgatatcta
gagrrttrcg
ttcttgccag
atcactgatt
ggtttctcag
aacaagcttg
aacgggcatt
aaggcagatt
tctcagecgt
gacgacgata
gatacctect
agatgtettt
ctgtcctttg
tecttogtty
facacgttca

atccttgage

4080
4140
4200
4260
4320
4380
4440
4500
4560
4620
4680
4740
4800
4360
4920
4980
5040
5100
5160
5220
5280
5340
5400
5460
5520
5580
5649
3700
5760
5820
5880
5940



agaaggagac
ctgtgtttag
ggctaatttc
attttoctgt
catggcggca
gacggctttg
gggcrgrgea
gctctggaga
gtccttggtg
3
<212>
<213>

<400> 20
aggattccag

20
688
DNA,

agactggtca
taagacagia
gtggtgcecct
gataaacctt
gaaaacattg
taacaagata
agaggcaatg
caactactgt
ggctgttgaa
aggccggeca
taagcrctgy
<210
«211>
<212>
<213> Barl

<400> 21
aggattccag

21
1050
DNA

agactggtca

taagacagta

gttgaagaat
gctetetgtt
agtacttcaa
gatgtgatga
tctcgatgct
agggcaagcet
ttagcanag
gcggegactt
gcggtgetaa

caaagaaaga
ttcacttict
gcagagetgg
tcgaaggttt
tacttgaatg
cttgacagag
gaacttgatc
tcaaagattg
gctetecagy
gaagggatat
ggacaaggtg

Cadacaadda

ey, Mutant

caaagaaaga

Ttcacttict
gcagagetyg

pctdk2009050315-seq] . txt

cgtgcegace
ttcttecccct
gtttgecacg
acagacgcit
tgcaaaaccg
ggacagccac
cgggtggaca
cgaccgggcc

ggtgaatggt

Barley cv. Sebastian

agctaacaat
acgagggtct
gatgtggcaa
atggtctgga
cactagacga
tcgaattcta
gcattgttyg
taactgaaaa
gttttgttoa
ctgtgataaa
tctgtgagey

ttatgcay

14018

agctaacaat
acgagggtct
gatgrggeaa

agttgatcaa
gatcagetet
catttctgac
gagagctgeg
accgccraca
aacatgaggg
gggytgccgg
atggagtgea

agcaactag

gatggagata
caaccggcat
tggttogata
tataaaccca
cgatggtcte
tgaatctgat
atgcatacca
ttcaagtgag
ggaccaattt
gcctagtggt
ccrattrcet

gatggagata
caaccggcat

tggttggata

ggtatgectt
ccgatccect
atatecttte
gctgggacge
ttggcaaatc
aagcectect
actactgeeg

tegoeeggtt

ccecageattt
ccagatteca
tecattgeac
agagctatca
¢caatctatg
cttcrtictt
cagattctta
gagttcttgt
ggcctcgggt
cttatggtat
cgccgtggat

cccageattt
ccagatteca

tccatigeac

Page 47

ttgggatatc
tacatccita
crcttgttet
tgtgggetge
gctcaaggtg
gaggtccace

cttcagcttt

caggpagceryg

tcattccaga
tcttcaggga
ttgcagaaaa
agattgcatg
atgcggagag
actgtagaga
accccaatcece
actccttgag
tgattgctecg
tcaacatggg

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



grggtgeect
tgcaaacatg
aggtgtctgce
catattgctt
acaattgctc
ccacaaatac
ttggttgttc
tggataaacc
gggaaaacat
gataacaaga
ccagaggcaa
agcaactact
cgggctgitg
ggaggcceggc
aataagctct
<210>
<211>
S
<400>

22
186
PRT

22

Tet Ala Ala Ala §1a Gly Asp

Ala ser

Leu Giu

35

val Arg

50

Phe
65

Arg
Gln

Leu

Ser Ile

S 5%
Ala Pro
Arg Arg
Thr Phe
Gly Phe

Phe 1le

tcgaagattg
ggacctgcag
cagtagtctyg
tcaaattttg
tcctttgaaa
cagcgaatca
ttttgaaggt
tttacttgaa
tacttgacaq
tagaacttga
Tgtcaaagat
grgctcteca
aagaagggat
caggacaagg

ggCaaacaaa

Bariey, Mutant

Ala ala
ata Thr
pPhe Ala
His Phe

70
Gln Gin
85

Pro Glu

nctdk2009050315-seql. txt

gcacctcttg
aagttagaca
ctggtggtct
ggcaaggceat
ggaagaaaaa
aattagtttg
ttatgygtrcty
tgcactagac
agtcgaattc
tcgcattgrt
tgtaactgaa
gggttttgtt
atctgtgata
tgtctgrgag
aattatgcag

14018
val

Tyf Gly

Ala

Arg
40

Gly
55

Arg ILle

Arg Lys

Asp Trp

Glu

Ala

25

GTu

Gly

His

LYS

Ser

trecegtagat
tttactcagg
aattttectty
taccaccaca
caagaatgac
cagtcagctt
gatataaacc
gacgatggtc
tatgaatctg
ggatgcatac
aattcaagtg
gaggaccaat
aagcctagtg

cgcctattte

Ala Phe

10

Ala Lys

Ala Aarg
Ala

Pro

val
75

Asp

Leu Thr

90

phe Thr

atttatctta
ttactttata
gtatacctga
tattgtttct
atgcacctta
ggcattacct
caagagctat
tcccaatcta
atcttcttte
cacagattct
aggagrictt
ttggectcgy
gtcttatgat
ttcgoegtgg

Leu Ala Ala

tetegtetgt
tgaaactttt
tgccgtogag
acaatgctga
gtagtttaag
tactigagec
caagattgca
tgatgcggag
ttactgtaga
taaccccaat
grtactcctty
gttgattgct
attcaacatg

atttcgcate

Cys Gln

15

Ala val Leuy

30

Arg Leu Leu

45

Ala Gly Leu
60

val Leu Asp

Met Met Glu

Phe Tyr Glu

Page 48

Glu Arg

Gly Ala
Glu Cys

His
80

Pro

Ile
95

Pro

Gly Leu

240
300
360
420
480
540
600
660
720
780
840
200
960
1020
1050



100

Asn Arg His Pro

115

Gly Cys Gly Asn
130

pctdk2009050315-5eql . txt
105 110

Asp Ser Ile Phe Arg Asp Lys
120

Gly Trp Ile Ser Ile Ala Leu
135

Thr val Ala Glu Leu
125

Ala Glu Lys Trp Cys
140

Pro
145

Phe

Leu

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

<400> 23
aggattccag

23
771
DNA

agactggtca
taagacagta
gtggtgeeet
tgcaaacatg
ccaagagcta
ctcccaatct
gatcttcttt
ccacagattc
gaggagttct
tttggcectcg
ggtcttatgg
cttcgeegty
<210>
<211>
<212>
<213>
<400>

24
180
PRT

24

5er Lys Ile
val Ala Asn

Tyr Met Lys
180

Gly Thr Sser

i50

165

Barley, Mutant

caaagaaaga
ttcactttct
gcagagctgg
tcgaagattg
ggacctgeag
tcaagattge
atgatgcgga
cttactgtag
ttaaccccaa
tgtactcett
ggttgattgc
tattcaacat

gatttcgecat

Barley, Mutant

Met Gly Pro

Leu Leu Gy

14018

agctaacaat
acgaggotct
gatgtggcaa
gcacctcttyg
aagttagaca
atggataaac
ggggaaaaca
agataacaag
tcecagaggea
gagcaactac
tcgggetgtt
gggaggccgy
caataagcte

14018

Cys Ser val Asp

155

Ala Glu val arg
170

val Cys Gln
185

gatggagata
caaccggeat

tggttggata

ttccgragat

tttactcagg
ctttacttyga
ttgcttgaca
atagaacttg
atgtcaaaga
tgtgetetee
gaagaaggga
ccaggacaag

tggcaaacaa

ITe Tyr Leu 1le Ser

160

His Leu Leu Arg Leu
175

cccageattt
ccagattcca
tccattgeac
atttatctta
tttatggtet
atgcactaga
gagtcgaatt
atcgecattgt
ttgtaactga
agggtttigt
tatctgtgat
gtgtctgtga

aaattatgca

Page 49

tcattccaga
tcrtcaggga
ttgcagaaaa
tctecgrttgt
ggatataaac
cgacgatggt
ctatgaatct
tggatgcata
aaattcaagt
tgaggaccaa
aaagcctagt
gcgectatrt

g

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



Met

Ala

Leu

val

Phe

65

Leu

Ser

Asn

Gly

Pro

145

Phe

Met

Ala

Ser

Glu

Arg

50

Arg

Glin

Ile

Arg

Cys

130

Ser

val

val

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

<400>
aggattccag caaagaaaga agctaacaat gatggagata

Ala

Gly

Ala

35

Arg

Thr

Gly

Phe

His

115

Gly

Lys

Ala

Trp

25
644
DNA

Ala

asp

20

Pro

Arg

Phe

Phe

Ile

100

Pro

Asn

Ile

ASnh

Ile
180

Ala

Ala

Ala

Phe

His

GlIn

85

Pro

Asp

Gly

Gly

Met
165

Gly
Ala
Thr
Ala
phe
70

Gin
Glu
ser
Trp
Thr

150

Gly

ASp

Tyr

Arg

Ala

55

Arg

Arg

Asp

Ile

Ile

135

Ser

Pro

Barley, Mutant 14018

25

val®

Gly

Ala

40

Gly

Ile

Lys

Trp

Phe

120

ser

Cys

Ala

tdk2009050315-seq] . txt
Glu ?Aa Phe Leu Ala Ala Cys Gln

Ala

25

Gliud

Gly

His

Lys

Ser

105

Arg

Tle

ser

Glu

Ala

Ala

Prao

Asp

Leu

90

Phe

Asp

Ala

val

val
170

Lys

Arg

Ala

val

75

Thr

Thr

Lys

Leu

AsSp

Arg

agactggtca ttcacttitct acgagggtct caaccggcat

taagacagta gcagagctgg gatgtggcaa tggtttatgg

ctatcaagat tgcatggata aacctttact tgaatgcact

tctatgatgc ggaggggaaa acattgcttg acagagtcga
rPage 50

15

Ala val Leu Glu Arg
: 30

Arg Leu Lteu Gly Ala
45

Ala Gly Leu Glu Cys
G0

val Leu Asp Pro His
80

Met Met Glu Ile Pro
95

rhe Tyr Glu Gly Leu
110

The val Ala Glu Leu
125

Ala Glu Lys Trp Cys
1490

Ile Tyr Leu ITle Ser
' 160

His Leu Leu Arg Phe

cccageattt tcartccaga
ccagattcca tcttcaggga
tctggatata aacccaagag
agacgacgat ggtctcccaa

attctatgaa tctgatctte

60
120
180
240
300



trtcttactg
ttcttaaccc
tettgtacte
tcgggttgat
tggtattcaa
gtggatttcg
<210
<211~
<212>
<213>
<400

26
163
PRT
Bar]

26

get Ala Ala Ala §1a Gly Asp

Ala Ser Gly

Ala
35

Leu Glu

val Arg

Arg
50

Phe Thr

65

Arg

Leu GIn Gly

Ser ITe Phe

His
115

Asn Arg

Gly Cys

130

Gly

ASD Cys Met

Pro Asn Leu

tagagataac
caatccagag
cttgagcaac
tgctcggget

catgggaggc
catcaataag

ey, Mutant

Asp Ala Al

20

Pro Ala Th

Arg Phe Al

Ph
70

Phe His

Gin
85

Phe GI

Ile Pro Gl

100

Pro Asp Se

Asn Gly Le

Pr
15

Asp Lys

pctdk2009050315-seql. txt

aagatagaac

gcaatgtcaa

tactgtgete

gttgaagaag
cggccaggac

ctctggeaaa

14018

val

a

Tyr Gly

Ala
40

r Arg

a aAla

Gly
5%

e Arg Ile
n Arg Lys
u Asp

Trp

Phe
120

rile

u Trp Ser

0 Leu Leu

0

trgatcgeat

agattgtaac

tccagggttt

ggatatctgt

aaggtgtcrg

caaaaattat

Glu

Ala

25

Glu

Gly

His

Lys

Ser

105

Arg

Gly

Glu

Ala

10

Ala

Ala

Pro

ASp

Leu

90

Phe

Asp

Tyr

Cys

Phe

Lys

Arg

Ala

val

75

Thr

Thr

Lys

Lys

Thr
155

tgttggatgce
tgaaaattca
tgttgaggac
gataaagcct
tgagcgecta

gcag

Leu Ala

Leu
30

Ala val

Leu Leu

Arg
45

Ala
60

Gly Leu

val Leu

Met Met Glu

Glu
1i0

Phe Tyr

val Ala

125

Thr

Pro Ser

Lys
140 Y

Arg Arg Arg

Page 51

Ala

Asp

ataccacaga
agtgaggagt
caatitggec
agtggtctta
tttcttegee

Cys Gin

Glu Arg
Gly Ala
Glu Cys

His
80

Pro

ITe
95

Prra

Gly Leu

Giu Leu

Tyr Gln

Trp Ser

160

360
420
480
540
600
644



T <210>

27
781
DNA

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

<220>
<223>

<400> 27
ggcegegggg

cecccaccte
trtcattcca
catcticagg
acttgcagaa
caagattgcea
tgatgcggag
ttactgtaga
taaccccaat
gtactccttg
grtgattget
attcaacatg
atttcgeatce
c

28

781
DNA

<211>
<212>
213>

<220>
<223>

<400> 28

Artificial

ctcgagtgct
caaggattcc
gaagactggt
gataagacag
aagtggtgece
tggataaacc
gggaaaacat
gataacaaga
ccagaggcaa
agcaactact
cgggergttyg
ggaggccgge
aataagctct

Artificial

pctdk2009050315-seql. txt

tecgeacctt
agcaaagaaa
cattcacttt
tagcagaget
cttcgaaggt
tttacttgaa
tgcttgacag
tagaacttga
tgtcaaagat
gtgctcteca
aagaagggat
caggacaagg

ggcaaacaaa

ggccgegggg ctcgagtgcet tccgcaccett

gceeccaccte
tttcattcca
catcttcagg
acttgcagaa
caagattgca

tgatgcggag

caaggattcc
gaagactggt
gataagacag
aagtggtgcce
tggataaacc

gggaaaacat

aycCaaagaaa
cattcacttt
tagcagaact
crtcgaaggt
tttacttgaa
tgcttgacag

SacII BamHI fragment of Product 2

ccacttecge
gaagctaaca
ctacgagggt
gggatgtggc
ttatggtctg
tgcactagac
agtcgaattc
tcgcattgrt
tgtaactgaa
gggtrttgtt
atctgtgata
tgtctgtgag
aattatgcag

SacII BamHI fragment of Product 3

ccactteege
gaagctaaca
ctacgagggt
gggatgtgge
ttatggtrctg
tgcactagac

agtcgaatte

atccacgacg
atgatggaga
ctcaaccggce
aatggttgga
gatataaacc
gacgatggtc
tatgaatcty
ggatgcatac
aattcaagtg
gaggaccaat
aagcctagtyg
cgectattte

atagcaattc

atccacgacg
atgatggaga
ctraaccgge
aatggttgga
gatataaacc
gacgatggtc

tatgaatctyg

Page 52

tcgtoctega
tacccagcat
atccagattc
tatccattge
caagagctat
tcccaateta
atcttctrtc
cacagattct
aggagttctt
ttogectcyg
gtcttatggt
tacgccgtog
tttgaggate

tcgtectega
tacccagcat
atccagatte
tatccattge
caagagctat
tcccaatcta

atcttcttte

60
120
180
240
300
360
420
480
540
600
660
720
780
781

60
120
180
240
300
360
420



ttactgtaga gataacaaga

taaccccaat
gtactccteg
gttgattgct
attcaacatg
atttcgeate
C

29

703
DNA

<210>
<211>
<212
<213>

<220>
<223>

<400> 29
9gccygcaayy

ceeeecaccec

tttcaticca

catcttcagg

acttgeagaa
caagattgca
tgatgcggag
ttactgtaga
taaccccaat
gtactccttg
gttgattget
attcaacatg
<210
<211>
<212>
<213>

<220>
<223>

<400>

30
394
DNA

30

ccagaggcaa
agcaactact
cgggctgtrrg
ggaggceggce
aataagctct

Artificial

ctcgagtgcet
caaggattcc
gaagactggt
gataagacag
aagtggtgcc
tggataaacc
gggaaaacat
gataacaaga
ccagaggcaa
agcaactact
cgggctgttg
ggaggceggce

Artificial

pctdk2009050315-seql. txt

tagaactrga
tgtcaaagat
gtgctcteca
aagaagggat
caggacaagg

ggcaaacaaa

tccgoacctt
agcaaagaaa
cattcacttt
tagcagaget
cttegaaggt
tttacttgaa
tgcttgacag
tagaacttga
tgtcaaagat
gtgctcteea
aagaagggat

caggacaagg

tcgcattgtt
tgraactgaa
gggtrttgtt
atctgtgata
tgtctgtgag

aattatgcag

SacII BamHI fragment of Product 4

ccacttecge
gaagctaaca
ctacgagggt
gggatgtggc
ttatggtctg
tgcactagac
agtcgaatte
tcgeattgtt
tgtaactgaa
gggttrtgtt
atctgtgata

ctgctaagga

SacIT BamHI fragment of Product 6

ggatgcatac
aattcaagrg
gaggaccaat
aagcctagtyg
cgectattte

atagcaattc

atccacgacy
atgatggaga
cttaaccggce
aatgogttgga
gatataaacc
gacgatggte
tatgaatctg
ggatgcatac
aattcaagty
gaggaccaat
aagcctagtyg

tCcC

cacagattct
aggagttctt
ttggectcgg
gtcttatggt
tacgecgtgg
Tttgaggate

tcgtectega
tacccagcat
atccagatte
tatccatrge
caagagctat
tcecaatcta
atcttcitc
cacagattct
aggagrtctt
ttggcctegg
gtcttarggt

ggccgeggog ctegagtget tocgeacctt ccacticcgc atccacgacg tcgtectcga

cccccaccte caaggatico agcaaagaaa gaagctaaca atgatggaga tacccagcat

tttcattcca gaagactggt cattcacttt ctacgagggt ctcaaccgge atccagattc

page

33

480
540
600
660
720
780
781

60
120
180
240
300
360
420
480
540
600
660
703

60
120
180



pctdk2009050315-seql.txt

catcttcagy gataagacag tagcagagct gggatgtggc
acttgcagaa aagtggtgcc cttcgaagat tggcacctet
tatctcgttt gttgcaaaca tgggacctgc agaagttaga
tatgaaactt ttaggtgtct gccagtaggg atcc
<210> 31

<211> 376

<212> DNA

<213> arvificial

<220>
<223>

<400> 31
ggcegeggag

cCcccaccto - caaggattce agcaaagaaa

5acII BamHT fragment of Product 7

ctcgagtgct tocgeacctt ccacttocge

gaagctaaca

tttcattcca gaagactggt cartcacttt ctacgaggot

catcttcagg gataagacag tagcagagct gggatgtgge

acttgcagaa aagtggtgcc cttcgaagat tggcacctet

tatctcegttt gttgcaaaca tgggaccige agaagttaga

ctggatataa ggatcc

<210> 32

<211> 325

<212> DNA

<213> Artificial

<220>
<223>

<400> 32
ggcegeggyy ctcgagtget tocgeacctt ccacticege

sacil BamHI fragment of Product 8

cccecaccte caaggattcc agcaaagaaa gaagctaaca
tttcattcca gaagactggt cattcacttt ctacgagggt
catcttcagy gataagacag tagcagagct gggatgtgge
taaacccaag agctatcaag attgcatgga taaacctita

atggtctcce aatctataag gatcec

<210> 33

<213> 271

<212> DNA

<213> Barlev cv. Prestige

<400> 33
cgattccagce ttocggttgt taatttitgit atgttigtga

aatggtrgga
tgttccgtag

catttactca

atccacgacg
atgatggaga
ctcaaccggc
aatggttgga
tgttccgtag

catttactia

atccacgacg
atgatggaga
ctcaaccgge
aatggtttat

cttgaatgca

actttgetge

Page 54

tatccattge
atatttatct

ggttacttta

tcgtoctoga
tacccageat
atccagattc
tatccattgc
atatrtatrct
ggtttatgot

tcgtectega
tacccageat
atccagattc
ggtctggata

ctagacgacg

attcagggtt

240
300
360
394

60

120
180
240
300
360
376

60 .
120

180

240
300
325

60



pctdk2009050315-seq]. txt

ttgttgagga ccaatttggc ctcgggttga
tgataaagce tagtggtctt atggtattca
gtgagcgeet atttctacge cgtggatttce
tgcaggtage aattctttga gtgactagat
34

271
DNA

<2105
<211>
<212>
<213> Rarley Mutant 8063

<400> 34
cgattccage ttccggttgt taattrtgrt

trgttgagga ccaatttggc ctcgggrtga
tgataaagcc tagtggtctt atggtattca
gtgagcgect atttctacge cgtggatttc
tgcagatagc aattctttga gtgactagat
«210>
<211>

<212>
<213>

35
121
DNA
Bariey ¢v. Sebastian

<400> 35
ggcatccaga trccatcttc agggataaga

ggatatccat tgcacttgca gaaaagtggt
t

<210>
<211>

<212>
<213>

36
123
DNA
Barley Mutant 14018

<400> 36
ggcatccaga ttccatCttc agggataaga

ggatatccat tgcacttgca gaaaagtogt
tad

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

<220>
<223> PCR primer

<400> 37
atggelgcgy cgocggggga cglgg

37

25

PNA
Artificial

ttgctcggge
acatgggagg

gcatcaataa

g

atgrttgtga
ttgctegoge
acatgggagg

gcatcaataa

9

cagtagcaga

gcccttcgaa

cagtagcaga

gcccticgaa

tgttgaagaa
ccggeeagga

gctctggeaa

actrrgctgc
tgttgaagaa
ceggecagga

gctctggcaa

getgggatgt
ggttggcacc

gctgggatgt
gattggcacc

Page 55

gggatatcty
caaggtgtct

acaaaaatta

attcagggtt
gggatatctg
caaggtrgtct

dcaaaaatta

ggcaatggtt
tcttgttecg

ggcaatggtt
tettgttecg

120

180
240
271

60
120
180
240
271

60
120
121

60
120
123

25



<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 ttgyc

<210> 41
<211> 21
<212> DNA
<213> Artificial-

<220>
<223> PCR primer

<400> 41 ;
tgctgcttte gtgaacttat t

<210> 42

<21l> 26

<212> DNA

<213> Artificial

<22(> .
<223> PCR primer

<400> 42

catatggatrc tggaccgcag ctictt

<210> 43

pctdk2009050315-seqt. txt

Page 56

23

24

25

21

26



<211>
<212
<213

<220
<223

<400

25
DNA
Artificial

PCR primer

43
CCltcgaagg geaccacttt tetge

<210>
211>
<212>
<213>

<220>
<223

<400>

44
25

Dia
Artificial

PCR pr{mer
44

ctygagagca cagtagttge tcaag

<210>
<211»
<212>

«213»

<220
<223

<400

45

25

DNA
Artificial

PCR primer

45
ctgcataatt tttgttrgee agagc

<210>

<211>
<212
<213>

<2205
<223s

<400

48

24

DNA
Artificial

PCR primer
46

tacaccartt gagcttggea gact

<210
<211>
<212>
<213>

<220
<223

<400

47

24

DNA
Artificial

PCR primer

47
aaaatggagg Cgtitactge agaa

<210>
<11
<212>
<213>

48

27

DNA
Artificial

pctdk2009050315—seq3.txt

Page 57

25

25

25

24

24



<220>
<223>

<400>

PCR primer
48

ctagttgcta ccattcacct tagecacc

<210>
<211>
<2125
C<213>

<220>
<223>

<400>

49
25
DNA

Artificial

PCR primer
49

atggctgegg €ggeggggga cgtgg

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

<220>
<223>

<400>

50

25

DNA
Artificial

PCR primer
50

atggergegg cggeggggga cgtgg

<210>
<211
<212>
<213>

<220>
<223>

<400>

51

25

DNA
Artificial

PCR primer
51

atggctgogg cggceggggga cgtgg

<210
<211>
<212>
<213>

<220>
<223>

<400>

52

25

DNA
Artificial

PCR primer
52

atggetgogg cggcggggga <gtag

<210>
<211>
<212>
<Z213>

<220>
<223>

53

25

DNA
Artificial

PCR primer
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<400

53

atggetgegg cggeggggga

<210>
<211
<212>

<213>

<220>
<223>

<400>

54

25

DNA
Artificial

PCR primer
54

ggctocctegg cgccgtgega

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

<220>
<223>

<400>

55

25

DNA
Artificial

PCR primer
55

goctecteoy cgccgtgega

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

<220>
<223

<400>

56

25

DNA,
Artificial

PCR primer
56

ggctectegg cgeegtgega

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

<220
223>

<400>

57

20

DNA
Artificial

PCR primer
57

gtacgecgeyg tcgoccgacy

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

<220
<223>

<400>

58

20

DNA
Artificial

PCR primer
58

Ccgeeyggegg cgaagegccg

cgtog

£ggcy

€ggcg

cggcy

pctdk2009050315-5eq]. txt

Page 59

25

25

25

25

20

20



<210> 59

«211> 20

<212> DNA

<213> Artificial

<220>
<223> PCR primer

<400> 59
gtgcggaage actcgagecc

<210> 60
<21l> 20
<212> DNA
<213> aArtificial

<220>
<223> PCR primer

<400> 60
cgtggatgcg gaagtggaag

<210> &1

<211= 26

<Z21?2> DNA

<213> Artificial

<220>
<223> PCR primer

<400> 61
cttggaggtg ggggrcgagg acgacg

<210> 62

<211> 20

<212> DNA

<213> Artificial

<220>
<223> PCR primer

<400> 62
gtgcggaage actcgagoec

<210 63

<211> 20

<212> DNA_

<213> Artificial

<220>
«<223> PCR primer

<400> B3
cgtggatgcg gaagtggaag

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

<220
<223>

<400>

cttggaggtg ggggrcgagg acgacg

<210
231>
<212>
<213>

<220>
<223>

<400>

gtttatggtc tggatataaa cccaag -

<210>
<211
<212>
<213>

<220>
<223>

<400

26
DNA
artificial

PCR primer
64

65

26

DNA
artificial

PCR primer
85

66

23

DNA
Artificial

PCR primer
66

aggattccag caaagaaaga age

<210>
<211>
<Z12>
<213>

<220>
<223>

<400>

67

25

DNA
artificial

PCR primer
67

aaatccagca acaagattcc ggaaa

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

<220>
<223>

<400>

68

25

DNA
Artificial

PCR primer
68

ctgcataatt tttgtttgce agage

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

69

12

PRT
Artificial
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<220>
«223> His Tag

<400> 69

TEt Gly His His His His His His His His His His
5

<Z210> 70

<211> 11

<212> PRT

<213> artificial

220>
<223> Enterckinase site

<400> 70

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

<210> 71

<211l> 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

<Z2172> DNA

<213> artificial

<220> .
«<223> PCR primer

<400> 73
ggccgeggyyg ctcgagtget tccgeac

<210> 74

<211> 46

<212> DNA
. Page 62
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<213>  Artificial

<220>
" <223> PCR primer

<400> 74

pctdk2009050315-seq1. txt

ggatcctcaa agaattgcta tctgeataat ttttgttige cagage

<210> 75

<211> 27

<212> DNA

«213> Artificial

<220> .
<223> PCR primer

<400> 75

ggccgcgggy ctcgagtget teocgeac

<210> 76

<211> 37

<212> DNA

<213> Artificial

<220~ :
<223> PCR primer

<400> 76

ggatccttag cagccttgtc ctggecggec tcccatyg

<210> 77
<211> 19
<212> DNA
<213> Artificial

<220>
<223> PCR primer

<400> 77
cgattccage ttcocggtig

<210> 78
<21l> 19
<212> DNA
<213> Artificial

<220> .
<223> PCR primer

<400> 78
cgattccage ttccggttg

<210> 79
<211> 19

. <212> DNA

<Z213> artificiai

<220>
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<223>
<400>

PCR primer
79

cgattccage ttccggttg

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

C<220>
<223>

<400>

80

22

DNA
artificial

PCR primer
80

ggcatccaga ttccatctte ag

<210>

<211>
212>
<213>

<220>
<223>

<400>

81

26

DNA
Artificial

PCR primer
81

catctagtca ctcaaagaat tgctac

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

<220>
<223>

<400>

82.

26

DNA_ .
Artificial

FCR primer
82

catctagtca ctcaaagaat tgctat

<210
<211>
<21Z>
<213>

<220>
<223>

<400

83

26

DNA _
artiticial

PCR primer
83

catctagtca ctcaaagaat tgctat

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

<220>
<223>

 <400>

84

22

DNA
Arvificial

PCR primer
84
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ctacggaaca agaggigcca at

<210>
<211>
212>
<213>

<220>
<223>

<400>

85

27

DNA
Aartificial

PCR primer
83

ggccgegggg ctegagtget tecgeac

<210>
<211>
<212>
213>

<220
<223>

<400>

cgagataaga taaatatcta cggaacaaga ggtgccaatc ttcgaaggge accacttitc

tgc

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

<220
<223>

<400>

86

63

DNA
Artificial

PCR primer
86

87

27

DNA
Artificial

PCR primer
87

ggecgegygg ctcgagtget tecgeac

<210>
<211>
<212
<213>

<220>
«223>

<400>

aacctgagta aatgtctaac ttctgcaggt cccatgtttyg caacaaacga gataagataa

88

70

DNA
artificial

PCR primer
88

atatctacgg

<210>
<211>
<212>
<213

<2 20>
<223>

89

27

DNA
Artificial

BPCR primer
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<400>

89

ggeegeggog ctegagtget tecgeac

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

«220>
<223

<400>

ggatccctac tggcagacac ctaaaagttt catataaagt aacctgagta aatgtctaac

ttctge

<210>
<21i>
<212>
<213>

<220>
<223>

<400>

90

66

DNA
Artificial

PCR primer
90

91

27

DNA
Artificial

PCR primer
91

ggcegegggg ctcgagtget tecgeac

<210
<211>
<212>
<213

<220>
<223>

<400>

ggatccttat atccagacca taaacctgag taaatgtcta acttctge

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

<220~
<223>

<400

92

48

DNA
Artificial

PCR primer
92

93

27

DNA
Artificial

PCR primer
93

goccgegggg ctegagtget tocgeac

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

<220>
<223>

<400>

94

80

DNA
Artificial

PCR primer
94
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aggtttatcc atgcaatctt gatagctctt gggtttatat ccagaccata aaccattgee

acatcccage tctgetactg

<210> 95

<211> 27

<212> DNA

<213 Art1f1C1a1

<220>
<223> PCR primer

<400> 95
ggccgegggg ctcgagtget tcocgcac

<210> 986

<211> 80

<212> DNA

«213> Artificial

<220>
<223> PCR primer

<400> 96

ggatccttat agattgggag accatcgtecg tctagtgcat tcaagtaaag gtttatccat

gcaatcttga tagctcttgg

<210> 97

<211> 22

<212> DNA

<213> Artificial

<220
<223> PCR primer

<400> 97
ggcatccaga ttccatcttc ag

<210> 098

<211> 22

<212> DNA

<213> Artificial

<220>
<223> PCR primer

<400> 98
ggcatccaga ttccatcttc ag

<210> 99

<211> 22

<212> DNA

<213> Artificial

<2Z20>
<223> PCR primer
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<400> 99
ggcatccaga ttoccatcttc ag

<210> 100

<211> 19

<212> DNA

<213> Artificial

<220>
<223> PCR primer

<400> 100
cgattccage ttccggtty

<210> 101

211> 22

<212> DNA

<213> Artificial

<220>
<223> PCR primer

<400> 101
ctacggaaca agaggtgcca ac

<210> 102

<211> 22

<212> DNA

<213> Artificial

<220> .
<223> PCR primer

<400> 102
ctacggaaca agaggtgcca at

<210> 103

<211> 22

<212> DNA

<213> Artificial

«220>
<223> PCR primer

<400> 103
ctacggaaca agaggtgcca at

<210= 104

<211> 26

<212> DNA

<213> Artificial

<220>
<223> PCR primer

<400> 104
catctagtca ctcaaagaat tgctat
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