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<160> 14

<170>

<210 1
«211>
<21l2>
<213>

DNA
«220>
«223>

<400> 1
ttaattaaga

gtcactttat
ataaaggaaa
cacccacgag
attgatgtga
acccttecte
tttgatazaa
tctcttaaag
tcgtgetteg
tggacacgta
cttgggaaaa
tctgctgact
tacttettte
acagagtttt
cccaaatttyg

aaaagtgatc

3067

attcgagctc
tgagaagata
ggccategtt
gagcatcgtyg
tatctecact
tatataagga
gegaacgtay
caaacttcte
gcaccagtac
gtgcocggocgoco
gaaagcttgce
ttcggegggt
ttecttettet
ccecgtggttt
tcgggeccat

agatttgcat

Patentin version 3.5

Artificial Seguence

Synthesized construct 685

caccgcggaa
gtggaaaagqg
gaagatgcct
gaaaaagaag
gacgtaaggyg
agttcatttc
ggaaaccocga
tettgtettt
aacgttttct
attaaataac
tggaggctgce
gcaatatectc
tgcetgattgg
tcgaacttgyg
ggagaaaata

tggttacecat

acctcecctegg
aaggtggctce
ctgccgacag
acgtteccaac
atgacgcaca
atttggagag
accaaacctt
cttgcgtgag
ttcactgaag
gtgtacttgt
tgttcagccc
tacttectget
ttctataaga
agaaagattg
gtgcttcttce

gcaaacaatt

attccattge
ctacaaatgc
tggtcccaaa
cacgtottea
atcccactat
gtattaaaat
cttctaaact
cgatcttcaa
cgaaatcaaa
cctattettg
catacattac
tgacgaggta
aatctagtat
ttaagettcet
ttgcaatagt

caacagagca

ccagetatet
catcattgeg
gatggacccc
aagcaagtgg
ccttogecaag
cttaataggt
ctctcteatce
cgttgtcaga
gatctctitg
teggtgtggt
ttgttacgat
ttgttgectyg
tttctttgaa
gtatattctg
cagtcttgtt

ggttgacaca

60

120

180

240

300

360

420

480

540

600

660

720

780

840

200

960



atcatggaaa
gggaagctct
ggatggctce
atagtggaga
gaagaactga
azaagttctt
ggaagtcoct
acaataaaga
caccatccta
tccattggga
gtaaacgggce
atcaacttcg
aaaggggact
caaactccaa
atcggggaat
aatagccctce
tttatagagg
gagcagggga
accaataagg
gaatttaata
ctagatgtct
gactttcatg
aatgcazagg
atggaaagta
aaaagagagg
atttattcaa
tggatgtgct
agtttgaatt
cagagtgtgt
ccttcagcaa

gaattcgata

agaacgttac
gcgatctaga
tegggaacec
aggccaatcc
aacacctatt
ggtccgatca
cctLttttag
aaagctacaa
atgatgcgge
catcaacact
aaagtggaag
agagtaatgg
cagcaattat
tgggggcgat
gccccaaata
aaagagagag
gaggatggca
gtgggtacgc
tcaactcaat
acttagaaag
ggacttataa
actcaaatgt
agctgggtaa
taagaaacgg
aaataagtgy
cagtggcgag
ccaatggatc
tactgttatt
ttattttatg
ggacacaaaa

tcaagcttat

tgttacacat
tggagtgaag
aatgtgtgac
aaccaatgac
gagcagaata
tgaagcctca
aaatgtggta
taataccaac
agagcagaca
aaaccagaga
gatggagttc
aaatttcatt
gaaaagtgaa
aaactctagt
tgtgaaatca
cagaagaaaa
gggaatggta
tgcagacaaa
cattgacaaa
gagaatagag
tgcocgaactt
taagaacctc
cggttgttte
aacgtacaac
ggtaaaattg
ttccctagea
gttacaatge
cggtgtgeat
taatttaatt
agattttaat

cgacctgcag

gcccaagaca
cctectaattt
gaattcatca
ctetgtitace
aaccattttg
tcaggagtta
tggcttateca
caagaggatc
aggctatatc
ttggtaccaa
ttctggacaa
gcteocagaat
ttggaatatg
atgccattec
aacagattag
aagagaggac
gatggttggt
gaatccactc
atgaacactc
aatttaaaca
ctggttctceca
tacgacaagyg
gagttctatc
tatcecgcagt
gaatcaatag
ctggecaatca
agaatttgca
ttctatgttt
tctttgtgag
tttattaaaa

atcgttcaaa

tactggaaaa
taagagattg
atgtaccgga
cagggagttt
agaaaattca
gctcageatyg
aaaagaacag
ttttggtact
aaaacccaac
aaatagetac
ttttaaaacc
atgcatacaa
gtaactgcaa
acaacataca
tccttgeaac
tatttggage
atgggtacca
aaaaggcaat
agtttgaggc
agaagatgga
tggaaaatga
tcocgactaca
acaaatgtga
attcagaaga
gaacttacca
tgatggctygg
tttaaaggcece
ggtgagcggt
ctcectgttta
aaaaaaaaaa

catttggcaa

gacacacaac
tagtgtagct
atggtecttac
caacgactat
aatcatcecce
tccatacctg
tacataccca
gtggggaatt
cacctatatt
tagatccaaa
taatgatgca
aattgtcaag
caccaagtgt
ccctcteace
agggctcaga
tatagcaggt
ccatagcaat
agatggagtc
cgttggaagg
agacgggttt
gagaactcta
gcttagggat
taatgaatgt
agcaagatta
aatactgteca
tctatcttta
tattttettt
tttctgtgect
gcaggtegtc
aaaagaccgg

taaagtttct

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

ie80

1740

1800

1860

1920

1280

20490

2100

2160

2220

2280

23490

2400

2460

2520

2580

2640

2700

2760

2820



taagattgaa
ttaagcatgt
ttagagtcce
aggataaatt
gcgegece
«<210> 2

<211l> 568
<212> PRT

tectgttgee ggtettgega
aataattaac atgtaatgca
gcaattatac atttaatacg

atcgegegeg gtbgtcatcta

<213> Artificial Sequence

<220>

tgattatcat

tgacgttatt

cgatagaaaa

tgttactaga

ataatttctg ttgaattacg
tatgagatgg gtttttatga
caaaatatag cgcgcaaact

ttectagagte tcaagctteg

<223> Synthesized amino acid encoded by Seq Id No: 1

<400> 2
Met Glu Lys
1

Asp Gin Ile

Asp Thr Ile
35

Leu Glu Lys
50

Pro Leu Ile
65

Pro Met Cys

Glu Lys Ala

Asp Tyr Glu
115

Lys Ile Gln
130

Ser Gly Vval
145

Ile Val Leu

Cys Ile Gly
20

Met Glu Lys

Thr His Asn

Leu Arg Asp
70

Asp Glu Phe
85

Asn Pro Thr
100

Glu Leu Lys

Ile Ile Pro

Ser Serxr Ala
150

Leu

Tyr

Asn

Gly

55

Cys

Ile

Asn

His

Lys

135

Cys

Leu

His

Val

40

Lys

Ser

Aszn

Asp

Leu

120

Ser

Pro

Ala

Ala

25

Thr

Leu

Val

Val

Leu

105

Leu

Ser

TYY

Ile val
10

Asn Asn

Val Thr

Cys Asp

Ala Gly

75

Pro Glu

90

Cys Tyr

Ser Arg

Trp Ser

Leu Gly
155

Ser Leu Val Lys Ser
15

Ser Thr Gilu Gln val
30

His Ala Gln aAsp Ile
45

Leu Asp Gly Val Lys
60

Trp Leu Leu Gly Asn
80

Trp Ser Tyr Ile Val
95

Pro Gly Ser Phe Asn
110

Ile Asn His Phe Glu
125

Asp His Glu Ala Ser
140

Ser Pro Ser Phe Phe
160

2880

2940

3000

3060

3067



Arg

Lys

Gly

Asn

Leu

225

Arg

Phe

vVal

Asn

Met

305

Tyr

Pro

Ala

Gly

Glu
i85

Asn

Lys

Tie

Pro

210

val

Met

Glu

Lys

Cys

2390

Pro

Val

Gln

Gly

Tyx

370

Ser

Val

Ser

His

195

Thr

Pro

Glu

Ser

Lys

275

Asn

Phe

Lys

Arg

Phe

355

His

Thr

val

Tyr

180

His

Thr

Lys

Phe

Asn

260

Gly

Thr

His

Ser

Glu

340

Ile

Hig

Gin

Trp

165

Asn

Pro

Ty

Ile

Phe

245

Gly

AsSp

Lys

Asn

Asn

325

Ser

Glu

Ser

Lys

Leun

Asn

Asn

Ile

Ala
230

Trp

Asn

Ser

Cys

Ile

310

Arg

Arg

Gly

Asn

Ala
3990

Ile

Thr

Asp

Ser

215

Thr

Thr

Phe

Ala

Gln

295

His

Leu

Arg

Gly

Glu

375

Ile

Lys

Asn

Ala

200

Ile

Arg

Ile

Ile

Ile

280

Thr

Pro

val

Lys

Trp

360

Gln

Asp

Lys

Gln

185

Ala

Gly

Sexr

Leu

Ala

265

Met

Pro

Leu

Leu

Lys

345

Gln

Gly

Gly

Asn

170

Glu

Glu

Thr

Liys

Lys

250

Pro

Lys

Met

Thx

Ala

330

Arg

Gly

Ser

Val

Sexr

Asp

Gln

Ser

Val

235

Pro

Glu

Ser

Gly

Iie

315

Thx

Gly

Met

Gly

Thi
395

Thr

Leu

Thr

Thr

220

Asn

Asn

Tyr

Glu

Ala

300

Gly

Gly

Leu

val

TyY

380

Asn

Tyx

Leu

Arg

205

Leu

Gly

Asp

Ala

Leu

285

Tle

Glu

Leu

Phe

Asp

365

Ala

Lys

Pro

val

190

Leu

Asn

Gln

Ala

Tyr

270

Glu

Asn

Cys

Arg

Gly

350

Gly

Ala

Val

Thr

175

Leu

Tyxr

Gln

Ser

Ile

255

Lys

Tyr

Ser

Pro

Asn

335

Ala

Trp

Asp

Asn

Ile

Trp

Gln

Arg

Gly

240

Agn

Ile

Gly

Sexr

Lys

320

Ser

Ile

Tyx

Lys

Ser
400



Ile

Asn

Gly

Glu

Ty

465

Asn

Ser

Arg

Thr

Leu

545

Ser

Ile

Asn

Phe

Asn

450

Asp

Gly

Ile

Leu

Tyr

530

Ala

Leu

<210>
<211>
<212>

<213>

«220>
«223>

<400>
aggaagggaa gaaagcgaaa ggag

Asp Lys

Leu Glu
420

Leu Asp
435

Glu Arg

Lys VvVal

Cys Phe

Arg Asn

500

Lys Arg
515

Gln Ile

Ile Met

Gln Cys

3
24
DNA

Met

405

Arg

Val

Thr

Arqg

Glu

485

Gly

Glu

Leu

Met

Arqg
565

Asn

Arg

Trp

Leu

Leu

470

Phe

Thr

Glu

Sexr

Ala

550

Ile

Thr

Ile

Thr

Asp

455

Gln

Tyx

Tyxy

Ile

Tle

535

Gly

Cys

Artificial Sequence

Gln

Glu

Tyr

440

Phe

Leu

Hig

Asn

Sex

520

vy

Leu

Ile

Phe

Asn

425

Asn

His

Arg

Lys

Tyr

505

Gly

Ser

Ser

Glu Ala

410

Leu Asn

Ala

Asp

Glu

Ser

Asp Asn

475

Cys Asp

450

Pro

val

Gin

Lys

Thr Val

Leu

Trp
555

val

Lys

Leu

Asn

460

Ala

Asn

TYY

Leu

Ala

540

Met

Gly

Lys

Leu

445

Val

Lys

Glu

Ser

Glu

525

Ser

Cys

Synthesized oligonuclectide pBinPlus.2613c¢

3

<210> 4
«<211> 56
<212> DNA
<213>

Artificial Sequence

Arg

Met

430

val

Lys

Glu

Cys

Glu

510

Ser

Ser

Ser

Glu

415

Glu

Leu

Asn

Leu

Met

435

Giu

Ile

Leu

Asn

Phe

Asp

Met

Leu

Gly

480

Glu

Ala

Gly

Ala

Gly
560

24



«<220>
<223> Synthesized oligonucleotide Mut-ATG115.x

<400> 4
gtgccgaage acgatctgac aacgttgaag atogetcacyg caagaaagac aagaga

«210> 5
<21l> 52
<212> DNA

<213> Artificial Seguence

<220>
<223> Synthesized oligonucleotide Mut-ATGi6l.c

<400> 5
gttgtcagat cgtgcttcgg caccagtaca acgttttett tcactgaage ga

<210> 6
«21i> 25
«212> DNA

<213> Artificial Sequence

<220>
<223> §Synthesized oligonucleotide L{-C5-1.110r

<400> 6
tetcctyggayg tcacagacag ggtgg

<210=> 7
«211l> 39
<212> DNA

<213> Artificial Sequence

<220>
<223> Synthesized oligonucleotide ApaI-HS5 (A-Indo).lc

<400> 7
tgtcgggecoe atggagaaaa tagtgcttet tottgcaat

«230> 8
<2il> 37
<212> DNA

<213> Artificial Sequence

220>
<223> Synthesized oligonucleotide HS (A-Indo)-Stul.l707r

<400> 8
azataggccet ttaaatgcaa attctgeatt gtaacga

<210> 9

<211> 3111

«<212> DNA

<213> Artificial Segquence

<220>

56

52

25

3g

37



<223

<400> 9
agaggtaccc

taagttagea
atcattatta
tgacaacaat
aaaacaatag
gaaagttgta
aagctacaca
taccattaga
aaagttgagt
aaagttgtat
atatattgece
ataacggtat
cacgtaggag
aatoctgatyg
atcacacatt
ttctataaaa
agaagagact
cttgcaatag
tcaacagagc
atactggaaa
ttaagagatt
aatgtaccgg
ccagggagtt
gagaaaattce
agctcagcat
aaaaagaaca
cttttggtac
caaaacccaa

aaaatagcta

cgggctggta
agtgtgtaca
aacattagag
tttgttgcasa
agagagaaaa
caaaagttgt
aataagggtt
gaatttttgg
catttgatta
tagtaattag
ccatagagte
attaatccct
gataacagga
agataaccca
cttccacaca
aatcacactt
aattaattaa
teagtettgt
aggttgacac
agacacacaa
gtagtgtage
aatggtetta
tcaacgacta
aaatcatccc
gtccatacct
gtacataceoe
tgtggggaat
ccacctatat

ctagatccaa

tatttatatg
tttttacttg
taaagaaata
catttgagaa
aggaagaggy
accaaaatag
aattgctgta
caagtcatta
aacatgtgat
aatttggtgt
agttaactca
ccaaaaaaaa
tcececegtagg
ctttaagccce
tetgagecac
tgtgagtcta
ttaatcatct
taaaagtgat
aatcatggaa
cgggaagctc
tggatggcto
catagtggag
tgaagaacty
cazaaagttct
gggaagteoce
aacaataaag
tcaccateet
ttccattggg

agtaaacggyg

Synthesized oligonucleotide contruct

ttgtcaaata
aacaaaaata
tggatgataa
aatttigttg
agaataaaaa
ttgtacaaat
aataaataag
aaaagaaaga
tatttaatga
caaatttaat
tttttatatt
aaaacggtat
aggataacat
acgcatetgt
acaaaaacca
cactttgatt
tgagagaaaa
cagatttgea
aagaacgtta
tgcgatctag
ctogggaacce
aaggccaatc
aaacacctat
tggtcegatc
tectttttta
aaaagctaca
aatgatgegy
acatcaacac

caaagtggaa

660

actcaaaaac
ttcacctact
gaacaagagt
ttetetettt
cataatgtga
atcattgagg
gatgacgcat
ataaattatt
attgatgaaa
ttgacatttg
tcatagatca
atttactaaa
ccaatccaac
ggcacatcta
atccacatct
cecttcaaac
tggagaaaat
ttggttacca
ctgttacaca
atggagtgaa
caatgtgtga
caaccaatga
tgagcagaat
atgaagcctce
gaaatgtggt
ataataccaa
cagagcagac
tazaccagag

ggatggagtt

cataaaagtt
actgttataa
agtgatattt
tcattggtca
gtatgagaga
aatttgacaa
tagagagatg
tttaaaatta
gagttggatt
atcttttect
aataagagaa
aaatctaagc
caatcacaac
cattatctaa
ttatcaccca
acatacaaag
agtgcttett
tgcaaacaat
tgceccaagac
goototaatt
cgaattcatc
cetetgttac
aaaccatttt
atcaggagtt
atggcttate
ccaagaggat
aaggctatat
attggtacca

cttctggaca

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

360

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740



attttaaaac
tatgcataca
ggtaactgea
cacaacatac
gtoecttgeaa
ctatttggag
tatgggtacc
caaaaggcaa
cagtttgagg
aagaagatgg
atggaaaaty
gteecgactac
cacaaatgtg
tattcagaag
ggaacttace
atgatggectg
atttaagagc
gttaattttyg
atgagatgaa
cctececataac
taaaattgaa
caagttcaat
acgttattaa
<210>
<21i>

<212>
<213>

10
26
PRT

<400> 10C

Met Ala Lys Asn Val Ala Ile Phe Gly Leu Leu Phe Ser Leu Leu

1

ctaatgatgc
aaattgtcaa
acaccaagtg
accctcteac
cagggctcag
ctatagcagg
accatagcaa
tagatggagt
ccgttggaag
aagacgggtt
agagaactct
agcttaggga
ataatgaatg
aagcaagatt
aaatactgtc
gtectatecttt
tctaagttaa
ttcttgtaga
ctggtgtaat
taactagaca
catcttttge
agattaataa

ctactaattt

Medicago sativa

5

aatcaacttc
gaaaggggac
tcaaactcceca
catcggggaa
aaatagccct
ttttatagag
tgagcagggy
caccaataag
ggaatttaat
tetagatgte
agacttteat
taatgeaaag
tatggaaagt
aaaaagagag
aatttattca
atggatgtgc
aatgcttett
agagcttaat
gtaattcatt
tgaagacctg
cacaacttta
tggaaatatc

tatatcatcc

gagagtaatg
tcagcaatta
atgggggoeyga
tgecccaaat
caaagagaga
ggaggatggc
agtgggtacy
gtcaactcaa
aacttagaaa
tggacttata
gactcaaatyg
gagctgggta
ataagaaacyg
gaaataagtyg
acagtggcga
tccaatggat
cgtcteoctat
taatcgttgt
tacataagtyg
ccgegtacaa
taagtggtta
agttatcgaa

cctttgataa

10

Leu Val Pro Ser Gin Ile Phe ARla Glu Glu

20

25

gaaatttcat
tgaaaagtga
taaactctag
atgtgaaatc
gcagaagaaa
agggaatggt
ctgcagacaa
tcattgacaa
ggagaataga
atgccgaact
ttaagaacct
acggttgttt
gaacgtacaa
gggtaaaatt
gttecectagce
cgttacaatg
ttataatatg
tgttatgaaa
gagtcagaat
ttgtettata
atatagctca
attcattaac

atgatagtac

tgctccagaa
attggaatat
tatgccattc
aaacagatta
aaagagagga
agatggttgg
agaatccact
aatgaacact
gaatttaaac
tctggttcte
ctacgacaag
cgagttetat
ctatccgcag
ggaatcaata
actggcaatc
cagaatttgce
gtttgttatt
tactatttgt
cagaatgttt
tttgaacaac
aatatatggt
aatcaactta

a

Leu
15

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

2540

3000

3060

3111



<210=> 11

<211> 25

<212> DNA

«213> Artificial sequence

<220>
<223> Synthesized oligonucleotide Plasto-443c

<400> 11

gtattagtaa ttagaatttg gtgtc 25
<210> 12

<211> 34

<212> DNA

<213> Artificial sequence

<220>
<223> Synthesized oligonucleotide supPl%-plasto.r

<400> 12

ccttgtatag ctegttccat tttetctcaa gatg 34
<210> 13

«211> 290

<212> DNA

<213> Artificial sequence

<220>
<223> Synthesized oligonucleotide supPl9%-1c

<400> 13

atggaacgag ctatacaagg 20
<210= 14

<211> 32

<212> DNA

<213> Artificial sequence

<220>
<223> Synthesized oligonuclectide SupPl9-SacI.r

«<400> 14
agtcgagctce ttactcogett tetttttcega ag 32



