<110>

<120>

<130>

<160>

<170>

<210>
<21l>
<212>
<213>

<220>
<223>

<400>
atgctagagg gcaaagtgaa gtggttcaac agcgagaagg gattcggctt tatcgaagtg
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1
204
DNA
artificial
complete CDS of codon-optimised CspB gene

1

gaaggccagg atgacgtgtt tgttcacttc tctgccatcc aaggggaagg attcaagaca

ctggaggaag gacaggcagt ctcattcgag atagtcgagg ggaatagagg acctcaagct

gcgaacgtta ccaaagaggc ttga

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

<400>

2

67

PRT

Bacillus subtilis

2

Met Leu Glu Gly Lys Val Lys Trp Phe Asn Ser Glu Lys Gly Phe Gly

1

Phe

Ile

Phe

Lys
65

Ile

Gln

Glu

50

Glu

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

<220>
<223>

<400>
atgtccggta aaatgactgg tatcgtaaaa tggttcaacg ctgacaaagg ctteggcettc

5 10 15

Glu vVal Glu Gly Gln Asp Asp Val Phe Val His Phe Ser Ala
20 25 30
Gly Glu Gly Phe Lys Thr Leu Glu Glu Gly Gln Ala Val Ser
35 40 45
Ile Val Glu Gly Asn Arg Gly Pro Gln Ala Ala Asn Val Thr
55 60
Ala
3
213
DNA
artificial

complete cds of E. coli cspA gene, optimised

3

page 1

60

120

180

204

60



atcactcctg acgatggctce taaagatgtg ttcegtacact tctctgctat ccagaacgat

ggttacaaat ctctggacga aggtcagaaa gtgtccttca ccatcgaaag cggcgctaaa

ggcccggcecag ctggtaacgt aaccagcecctg taa

<210> 4
<211l> 70
<212> PRT
<213>

<400> 4

Met Ser Gly
1

Gly Phe Gly
His Phe Ser
35

Gln Lys Val
50

Gly Asn Val

65

<210> 5

<211> 423

<212> DNA

<213>

<400> 5

atggcggata cgccttcgag

gagcaggatc
cctaatggta
atcagcttca
aatggtgatg
ctaaagatat
agtggagatg

tgg

<210> 6

<211> 141
<212> PRT
<213>

<400> 6

Lys

Phe

20

Ala

Ser

Thr

gataccttcc
agattggaaa
tcactagcga
atttgttgtg
acctagcgag

gatcaaatag

Met

Ile

Ile

Phe

Ser

Escherichia coli

Thr

Thr

Gln

Thr

Leu
70

Gly Ile

Pro Asp

Asn Asp
40

Ile Glu
55

Arabidopsis thaliana

cccagctgga
tatagctaat
agatgctaag
ggccagtgat
ggcaatggca

gtacagggag

agatgctggt

Arabidopsis thaliana

Val Lys Trp
10

Asp Gly Ser
25

Gly Tyr Lys

Ser Gly Ala

gatggcggag
atcagcagga
gatacagttc
aagtgtcaaa
acattaggat
ttggagggtg

ggcggtgttt

Phe Asn Ala

val
30

Lys Asp

Leu
45

Ser Asp

Lys Gly Pro

60

aaagcggcgg
tcatgaagaa
aggaatgcgt
aagagaaaag
ttgaggatta
ataataaggg

ctggtgaaga

Asp Lys

Phe Val

Glu Gly

Ala Ala

ttccgttagg
agcgttgcct
ctctgagttc
gaaaactgtg
cctggaacct
atcaggaaag

aatgccgagce

Met Ala Asp Thr Pro Ser Ser Pro Ala Gly Asp Gly Gly Glu Ser Gly

1

5

10

page 2

15

120

180

213

60

120

180

240

300

360

420

423



Gly Ser Val

Ile Met

35

Arg

Ala Lys

Asp
50 :

Thr
65

Ser Glu

Asn Gly Asp

Tyr Leu Glu

Gly Asn

115

Asp

Ala Gly

130

Gly

<210> 7

<211> 1323
<212> DNA
<213> arti

<220>
<223>

Arg Glu

20

Lys Lys

Thr VvVal
Ala

Ser

Leu
85

Asp

Pro Leu

100

Lys Gly

Gly Vval

ficial

Gln

Ala

Gln

Asp

70

Leu

Lys

Ser

Ser

Asp Arg

Pro
40

Leu

Glu
55

Cys

Lys Cys

Trp Ala

Ile Tyr

Gly Lys

120

Gly Glu

135

transcription factor LAS,

<400> 7
atgcttactt

cctectecte
cgtcgtctac
aacatactct
gtccatctct
tggacagcga
cagttcttgt
tggctgaacc
ctcgacgcga
tcacaaggac
cctagcagta

ttaaaccgaa

ccttecaaatc
cgttatgect
tattcacagc
caatcctctce
tcaccaaagce
acgaaatggc
ttcgaaccaa
aactaacacc
ctgagacaaa
ttcaatggcc
cteccacctcece

ccggagatcg

ctctagctcce
cgcctecatct
tgcggattte
ctcaaactct
cttgtcegta
ttctagetee
gaacaacaac
gtttattegg
caacggtaac
tccgttgatg
ttecectecge

gttaacccgg

Tyr Leu Pro

25

Pro Asn Gly

Val Ser Glu

Glu
75

Gln Lys

Met Ala

90

Thr

Leu Ala

105

Arg

Ser Gly Asp

Glu Met Pro

Ile Ala Asn

30

Ile
45

Lys Gly

Phe
60

Ile Ser

Lys Arg Lys

Leu Gly Phe

Glu
110

Tyr Arg

Ser Asn

125

Gly

Ser
140

Trp

splice sites removed

tcctccgaag
tctgececgcaa
atctctcagt
tccecttacg
cggatcggcet
acggttttta
aactctgatc
ttctececcatt
ggagctttac
caagccctag
ataaccggat
tttgctaact

page 3

atgccaccga
catccgecege
ccaacgtctc
gggactccac
tgtctgaaaa
caagcagtgt
tcgagtcttg
taacggcgaa
atatacttga
ccgagagatc
gtggtcgaga

ctctaggtct

Ile Ser

Lys Asp

Phe Ile

Thr Val

80

Glu
95

Asp
Glu

Leu

Arg Asp

Complete CDS of Brassica napus cultivar Hua shuang No. 5

gaatcctcect
tcatcacctc
cgccgctceaa
ggagcggctc
cactgccacg
atgcaaagaa
ttactatctt
ccaagcgatc
cttagatata
atcatcaaac
tgtaaccgta

tcagtttcag

60

120

180

240

300

360

420

480

540

600

660

720



tttcacacgc
ttagctctcet
agattcttta
aaccctagaa
actagattct
ttgccgccaa
ttggatgttg
tgggaggaga
tctcaagcta
ctcaacgact
aaa

<210>
<211>

<212>
<213>

8
441
PRT
bras

<400> 8

Met Leu
1

Thr

Glu Asn Pro

Ala Thr Ser

35

Phe Ile

50

Asp

Ile
65

Leu Ser

Val His Leu

Asn Thr Ala

Phe Thr Ser

115

Asn Asn

130

Asn

ttgtgatcgce
ccgcegtaca
acgacgacgg
tcgtgacaat
cagaggcttt
acagcaaaga
tggcggcgga
tgatgaagag
agcttcectgcet

ctttgtttet

sica napus

Ser Phe

Pro Pro

20

Ala Ala Hi

Ser Gln

Ser Asn

70

Thr
85

Phe

Thr
100

Trp

Ser Val

Ser Asp

Lys

Pro

Ser

Ser

Lys

Thr

Cys

Leu

tgaagaagac
aggagagtcc
agacatgatc
ggcggagaga
agatcatttc
gaggctaacc
agcggcggag
acatggcttt
tagactccat

tggatggaaa

Ser Ser

Pro

Pro

Leu
40

s His

Asn Val

55

Ser Pro

Ala Leu

Ala Asn

Glu
120

Lys

Glu
135

Ser

ctcgcecggac
atcgccgtca
ggtcacttec
gaagcgaacc
atggcgatat
ctagagcaac
agaaagcaaa
gctaacgtgce
tatccttcag

aatcgtctte

Ser Ser

10

Ser

Leu Leu

25

Cys

Arg Arg Leu

Ser Ala Ala

Gly

Tyr Asp

75

Val
20

Ser Arg

Glu
105

Met Ala

Gln Phe Leu

Cys Tyr Tyr

page 4

ttttgctteca
actgcgtcca
tgtcggecgat
atggagatcc
ttgattcgtt
ggtggttcgg
gacatcggag
caataggaag
aaggttataa

tcttctecgt

Ser Glu Asp

Ala Ser

30

Ser

Phe Thr

45

Leu

Gln Ile

60

Asn

Ser Thr Glu

Ile Gly Leu

Ser
110

Ser Ser

Phe Arg Thr

125

Leu Leu

140

Trp

gatcagatta
cttccttcac
caagagctta
ttcgttettg
ggaagcgact
tatggagatt
gtttgaggtt
ctttgcttte
tcttcagttt

ttcgtcgtgg

Ala Thr

15

Ser Ala

Ala Ala
Ser

Leu

Leu
80

Arg

Ser Glu

95

Thr val

Asn

Lys

Asn Gln

780

840

900

960

1020

1080

1140

1200

1260

1320

1323



Leu

145

Leu

Asp

Leu

Leu

Gly

225

Phe

Gln

Val

Met

Val

305

Thr

Leu

Gln

Ala

Met

385

Ser

Thr

Asp

Leu

Ala

Arg

210

Asp

His

Ile

Asn

Ile

290

Thr

Arg

Glu

Arg

Glu

370

Lys

Gln

Pro

Ala

Asp

Glu

195

Ile

Arg

Thr

Arg

Cys

275

Gly

Met

Phe

Ala

Trp

355

Arg

Arg

Ala

Phe

Thr

Ile

180

Arg

Thr

Leu

Leu

Leu

260

Val

His

Ala

Ser

Thr

340

Phe

Lys

His

Lys

Ile

Glu

165

Ser

Ser

Gly

Thr

vVal

245

Leu

His

Phe

Glu

Glu

325

Leu

Gly

Gln

Gly

Leu
405

Arg

150

Thr

Gln

Ser

Cys

Arg

230

Ile

Ala

Phe

Leu

Arg

310

Ala

Pro

Met

Arg

Phe

390

Leu

Phe

Asn

Gly

Ser

Gly

215

Phe

Ala

Leu

Leu

Ser

295

Glu

Leu

Pro

Glu

His

375

Ala

Leu

Ser

Asn

Leu

Asn

200

Arg

Ala

Glu

Ser

His

280

Ala

Ala

Asp

Asn

Ile

360

Arg

Asn

Arg

His

Gly

Gln

185

Pro

Asp

Asn

Glu

Ala

265

Arg

Ile

Asn

His

Ser

345

Leu

Arg

Val

Leu

Leu

Asn
170

Trp

Ser

vVal

Ser

Asp

250

vVal

Phe

Lys

His

Phe

330

Lys

Asp

Phe

Pro

His
410

Thr

155

Gly

Pro

Ser

Thr

Leu

235

Leu

Gln

Phe

Ser

Gly

315

Met

Glu

val

Glu

Ile

395

Tyr

page 5

Ala

Ala

Pro

Thr

Val

220

Gly

Ala

Gly

Asn

Leu

300

Asp

Ala

Arg

Val

val

380

Gly

Pro

Asn

Leu

Leu

Pro

205

Leu

Leu

Gly

Glu

Asp

285

Asn

Pro

Ile

Leu

Ala
365

Trp

Ser

Ser

Gln

His

Met

190

Pro

Asn

Gln

Leu

Ser

270

Asp

Pro

Ser

Phe

Thr

350

Ala

Glu

Phe

Glu

Ala
Ile
175
Gln
Pro
Arg
Phe
Leu
255
Ile
Gly
Arg
Phe
Asp
335
Leu
Glu
Glu

Ala

Gly
415

Ile

160

Leu

Ala

Ser

Thr

Gln

240

Leu

Ala

Asp

Ile

Leu

320

Ser

Glu

Ala

Met

Phe

400

Tyr



Asn Leu Gln Phe Leu Asn Asp Ser Leu Phe Leu Gly Trp Lys Asn Arg

420 425

Leu Leu Phe Ser Val Ser Ser Trp Lys

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

435 440

9

1029

DNA
artificial

<220>
<223>

<400> 9
atggagtatc

gctgctttac
gccatcactg
ggaggcaagg
ggtggaaaag
catgtttctg
ttacacgatg
aagttgaact
gttgcggatt
gtaaaacccg
ggtggcatca
agcacttcca
gaaacgggat
gctgttgtgt
acgacaagag
gcagtgtgcc
aaagttaagce
gttcccaag

<210>
<211>

<212>
<213>

10
343
PRT

<400> 10

complete CDS of GmRD22,

gtctectacc
ctcectgaagt
atatccttta
gcgtaaacgt
gatcaggcgg
ttggctcaaa
accccaacgt
tgcacttcac
ctataccctt
ggtcagagga
aaggagagga
agcttggaaa
tgcagaaata
gccacaagca
cttactctgt
acactcacac

caggaaccgt

soybean

catttttact
ttactggaag
cceccgattgg
gcatgcagga
aggcgtgaac
gtctccatte
cgcactcttc
caccagttcc
ttcatccagce
ggcccagatce
aaagtactgt
aaatgttgag
caccgtagca
gaactaccct
gcectttggag

gtcggaatgg

tcectgtetge

C843G silent

ttactcaatc
tcggtgcttce
gtggaagaga
aaaggaggag
gtgcatgcag
aattacatct
ttcttggaaa
aatattcaag
aaggtggagg
atgaagaata
gccacttecge
gttgtgtcca
ccgggagtga
tatgctgttt
ggtgctaatg
aaccctaaac

cacttcctac

430

mutation

ttgcactggt
ctactacgcce
aaagtacctc
gtggcaccaa
gtcacaaggg
acgcttcaac
aggacttgca
ccacattctt
ttgtattcaa
ctctcagtga
ttgaatccat
cggaagtagt
acaagttatc
tttactgtca
gggttagggt
atttggeett

ctgaggatca

ggcaatccat
aatgccaaaa
agtgaatgtt
tgtcaacgtt
aaagccagtg
ggagactcaa
tcccggaaca
gccacgccaa
caagttttcc
gtgtgaagag
gattgatttc
ggaggacaag

aggggacaag

caaaactgag
taaagcggta
tcaagtgctc

tgttgtttgg

Met Glu Tyr Arg Leu Leu Pro Ile Phe Thr Leu Leu Asn Leu Ala Leu

1

5

10

15

Val Ala Ile His Ala Ala Leu Pro Pro Glu Val Tyr Trp Lys Ser Val

page 6

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1029



Leu

Asp

val

65

Gly

Gly

Ile

Leu

His

145

Val

Asn

Asn

Tyr

Leu

225

Glu

Ser

Val

Pro

Trp

50

Asn

Gly

Lys

Tyr

Phe

130

Phe

Ala

Lys

Thr

Cys

210

Gly

Thr

Gly

Phe

Thr

35

val

vVal

Lys

Pro

Ala

115

Phe

Thr

Asp

Phe

Leu

195

Ala

Lys

Gly

Asp

Tyr
275

20

Thr

Glu

His

Gly

val

100

Ser

Leu

Thr

Ser

Ser

180

Ser

Thr

Asn

Leu

Lys

260

Cys

Pro

Glu

Ala

Ser

85

His

Thr

Glu

Ser

Ile

165

val

Glu

Ser

val

Gln

245

Ala

His

Met

Lys

Gly

70

Gly

Val

Glu

Lys

Ser

150

Pro

Lys

Cys

Leu

Glu

230

Lys

vVal

Lys

Pro

Ser

55

Lys

Gly

Ser

Thr

Asp

135

Asn

Phe

Pro

Glu

Glu

215

Val

Tyr

val

Thr

Lys

40

Thr

Gly

Gly

Val

Gln

120

Leu

Ile

Ser

Gly

Glu

200

Ser

Val

Thr

Cys

Glu
280

25

Ala

Ser

Gly

Val

Gly

105

Leu

His

Gln

Ser

Ser

185

Gly

Met

Ser

Val

His

265

Thr

Ile

val

Gly

Asn

90

Ser

His

Pro

Ala

Ser

170

Glu

Gly

Ile

Thr

Ala

250

Lys

Thr

Thr

Asn

Gly

val

Lys

Asp

Gly

Thr

155

Lys

Glu

Ile

Asp

Glu

235

Pro

Gln

Arg

page 7

Asp

val

60

Thr

His

Ser

Asp

Thr

140

Phe

Val

Ala

Lys

Phe

220

val

Gly

Asn

Ala

Ile

45

Gly

Asn

Ala

Pro

Pro

125

Lys

Leu

Glu

Gln

Gly

205

Ser

val

vVal

Tyr

Tyxr
285

30

Leu

Gly

val

Gly

Phe

110

Asn

Leu

Pro

val

Ile

190

Glu

Thr

Glu

Asn

Pro

270

Ser

Tyr

Lys

Asn

His

95

Asn

vVal

Asn

Arg

Val

175

Met

Glu

Ser

Asp

Lys

255

Tyr

vVal

Pro

Gly

Val

80

Lys

Tyr

Ala

Leu

Gln

160

Phe

Lys

Lys

Lys

Lys

240

Leu

Ala

Pro



Glu
290

Leu

Thr His

305

Lys Val

His Vval

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

11
855

<400> 11
atggctatgg

cgtttgatga
gagatcctca
cgtagcegtg
gagaagaaga
gatgatggtt
agaggatatt
caaaaatcag
aacaacacta
gacatcaaac
aagaacattt
tggaaaggca
ggaatcacca
tcgtatttcet
gacgttttga
<210>
<211>

<212>
<213>

12
285
PRT

<400> 12

Gly Ala

Thr Ser

Lys Pro

Val Trp

DNA
Brassica

Asn

Glu

Gly val Arg Val Lys

295

Trp Asn Pro Lys His

310

Gly
325

val
340

rapa

aagagaaact
gcaatctcaa
gtatctacca
agatcgatga
cagagaaagt
attgctggag
tcagatgcac
acagagatcc
ctacgtccce
cgacgaaaac
tcagaacgtt
acctcttceca
gcgaggttgce
cgtctttgga

attgg

brassica rapa

Thr Val Pro Val Cys

Pro Lys

cgtgatcaac
agacacttcc
gaatgctatt
caaagattct
tagtttcttt
aaagtacggt
gcatcgattc
ttcecatttte
aaagacaccg
agaggaagcg
ttctttetee
tgaggatcag
aacagctcct

caatattatc

Ala

Leu
315

His
330

gaactggaac
tcaatcgaat
tccatgttag
aagaacgtga
gtcggagcag
caaaaagaga
acacagaact
gaagtgaagt
aacttctcta
atgatgagtc
aactacgaga
ctgtctcctg
gcttcegttg

gactttggac

Val Ala Val Cys His

300

Ala Phe Gln Val Leu

320

Phe Leu Pro Glu Asp

aagggagaga
ccagcaagaa
acgacaagaa
taaaaaagag
gacaagaaaa
ttcatggatc
gtttagcagt
atgtcgggag
tttcgatgtt
ttgaagatct
ttgagaatgc
ctgcgactac
agaactcgga

cggattggtt

335

gcttgcccaa
cttgatctct
ggtccttaaa
gcaagtgttt
gggttccatt
cattaatcca
gaagcaagtc
ccacacttgt
ccaacaagaa
cgagagcact
tggtggtggt
gtcagggtct
gactgcagat

gctgtcegtgt

Met Ala Met Glu Glu Lys Leu Val Ile Asn Glu Leu Glu Gln Gly Arg

1

5

10

15

Glu Leu Ala Gln Arg Leu Met Ser Asn Leu Lys Asp Thr Ser Ser Ile

20

25

page 8
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Glu

Ala

Ile

65

Glu

Lys

Glu

Arg

Arg

145

Asn

Phe

Ser

Phe

Leu

225

Gly

Glu

Gly

Ser

Ile

50

Asp

Lys

Gly

Ile

Phe

130

Asp

Asn

Gln

Leu

Ser

210

Phe

Ile

Thr

Pro

<210>
<21l>

Ser

35

Ser

Asp

Lys

Ser

His

115

Thr

Pro

Thr

Gln

Glu

195

Asn

His

Thr

Ala

Asp
275

13
939

Lys

Met

Lys

Thr

Ile

100

Gly

Gln

Ser

Thr

Glu

180

Asp

Tyr

Glu

Ser

Asp

260

Trp

Asn

Leu

Asp

Glu

85

Asp

Ser

Asn

Ile

Thr

165

Asp

Leu

Glu

Asp

Glu

245

Ser

Leu

Leu

Asp

Ser

70

Lys

Asp

Ile

Cys

Phe

150

Ser

Ile

Glu

Ile

Gln

230

vVal

Tyr

Leu

Ile

Asp

Lys

Val

Gly

Asn

Leu

135

Glu

Pro

Lys

Ser

Glu

215

Leu

Ala

Phe

Ser

Ser

40

Lys

Asn

Ser

Tyr

Pro

120

Ala

Val

Lys

Pro

Thr

200

Asn

Ser

Thr

Ser

Cys
280

Glu

Lys

val

Phe

Cys

105

Arg

val

Lys

Thr

Thr

185

Lys

Ala

Pro

Ala

Ser

265

Asp

Ile

Val

Ile

Phe
90

Trp

Gly

Lys

Tyr

Pro

170

Lys

Asn

Gly

Ala

Pro

250

Leu

val

Leu

Leu

Lys

75

val

Arg

Tyr

Gln

val

155

Asn

Thr

Ile

Gly

Ala

235

Ala

Asp

Leu

page 9

Ser

Lys

60

Lys

Gly

Lys

Phe

val

140

Gly

Phe

Glu

Phe

Gly

220

Thr

Ser

Asn

Asn

Ile

45

Arg

Arg

Ala

Tyr

Arg

125

Gln

Ser

Ser

Glu

Arg

205

Trp

Thr

Val

Ile

Trp
285

Tyr

Ser

Gln

Gly

Gly

110

Cys

Lys

His

Ile

Ala

190

Thr

Lys

Ser

Glu

Ile
270

Gln

Arg

Val

Gln

95

Gln

Thr

Ser

Thr

Ser

175

Met

Phe

Gly

Gly

Asn

255

Asp

Asn

Glu

Phe

80

Glu

Lys

His

Asp

Cys

160

Met

Met

Ser

Asn

Ser

240

Ser

Phe



<212>
<213>

DNA

<220>
<223>

artificial

factor; splice sites removed G561A, G750A

<400> 13
atgacttgca

gatgaccatc
caagatttca
aacaacaaca
tcagatgatg
gtgaagacac
caacttgcaa
agagctagat
gaagctgtta
ataatggcac
gaaggatctt
acaccggcta
aatctttttc
cttttccaca
caatcgaatg
tcagggtttt
<210>
<211>

<212>
<213>

14
313
PRT

<220>
<223>

ctggaatggc
atgcccctac
gtggtgctgc
acatggatgg
gatcacagct
ttgagagaaa
gagcacttgg
ggaaaactaa
aagctgagaa
taaaaaatag
gcagcaaccg
ccgatagceccc
catcgtcgaa
attcgtcatc
ccattaaaga

ggccatggtt

artificial

tttettetece
atctctctct
tttcttggga
atgtgatcaa
tcttgcagga
ctttgagtta
actacaacca
acagttggaa
tgattcactc
agagccagca
aagcgaaaac
tttatcatca
tatcgataga
aaggccggca
agaatgtttt

ggaacaacca

tccaatttca
ccaatcctcecce
aaaagatcta
gaagggaaca
gagaaaaaga
ggaaataagc
agacagattg
aaagactatg
caatctcaaa
gaactaatca
agctctgaaa
caccatcaac
cctaattcga
gatcatcaac
agcacaatgt

caattcaat

HaHBl-Helianthus annuus HD-Zip subfamily

splice sites removed G561A, G750A

<400> 14

Met Thr Cys Thr Gly Met Ala

1

Ser Ser Gln Glu Asp Asp His

Leu Pro Pro Cys Ser Thr Thr

35

Leu Gly Lys Arg Ser Met Ser

50

5

20

Phe

His

Thr
40

Ser
55

Phe

Ala

25

Gln

Tyr

Ser Serxr

10

Pro Thr

Asp Phe

Ser Gly

page 10

tgttacaatc
caccttgcag
tgtcttctta
tgaatggaga
ggagattaaa
ttgaacctga
ctatatggtt
atgccctcaa
atcataaact
acctcaacat
tcaaactaga
accaacacca
ataacattgt
ttcattgcca

ttgttggtat

Asn Phe Met

Ser
30

Ser Leu

Ser Gly Ala

Leu Asn Asn

60

ctcccaagaa
taccaccact
ctcaggtttg
agatgagtta
catggaacaa
gaggaaaatg
tcaaaacaga
gagacagttt
tcatgctgag
aaaagaaaca
catctcaaga
gccaatacct
ggcgcatcaa
caaactcgat

ggatgatcaa

Leu Gln

15

Pro Ile

Ala

Phe

Asn Asn

complete HaHBl-Helianthus annuus HD-Zip subfamily I trancription

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

939

I trancription factor;



Met

65

Ser

Asn

Lys

Gln

Lys

145

Glu

Leu

Ile

Glu

Asp

225

Asn

Val

Gln

Cys

Pro
305

Asp

Asp

Met

Leu

Pro

130

Thr

Ala

His

Asn

Asn

210

Ser

Leu

Ala

Leu

Phe
290

Trp

<210>
<211>

Gly

Asp

Glu

Glu

115

Arg

Lys

vVal

Ala

Leu

195

Ser

Pro

Phe

His

His

275

Ser

Leu

15
1734

Cys

Gly

Gln

100

Pro

Gln

Gln

Lys

Glu

180

Asn

Ser

Leu

Pro

Gln

260

Cys

Thr

Glu

Asp

Ser

85

val

Glu

Ile

Leu

Ala

165

Tle

Ile

Glu

Ser

Ser

245

Leu

His

Met

Gln

Gln

70

Gln

Lys

Arg

Ala

Glu

150

Glu

Met

Lys

Ile

Ser

230

Ser

Phe

Lys

Phe

Pro
310

Glu

Leu

Thr

Lys

Ile

135

Lys

Asn

Ala

Glu

Lys

215

His

Asn

His

Leu

Val

295

Gln

Gly

Leu

Leu

Met

120

Asp

Asp

Leu

Thr

200

Leu

His

Ile

Asn

Asp

280

Gly

Phe

Asn

Ala

Glu

105

Gln

Phe

Tyr

Ser

Lys

185

Glu

Asp

Gln

Asp

Ser

265

Gln

Met

Asn

Met

Gly

20

Arg

Leu

Gln

Asp

Leu

170

Asn

Gly

Ile

His

Arg

250

Ser

Ser

Asp

page 11

Asn

75

Glu

Asn

Ala

Asn

Ala

155

Gln

Arg

Ser

Ser

Gln

235

Pro

Ser

Asn

Asp

Gly

Lys

Phe

Arg

Arg

140

Leu

Ser

Glu

Cys

Arg

220

His

Asn

Arg

Ala

Gln
300

Glu

Lys

Glu

Ala

125

Arg

Lys

Gln

Pro

Ser

205

Thr

Gln

Ser

Pro

Ile

285

Ser

Asp

Arg

Leu

110

Leu

Ala

Arg

Asn

Ala

190

Asn

Pro

Pro

Asn

Ala

270

Lys

Gly

Glu

Arg

Gly

Gly

Arg

Gln

His

175

Glu

Arg

Ala

Ile

Asn

255

Asp

Glu

Phe

Leu

80

Leu

Asn

Leu

Trp

Phe

160

Lys

Leu

Ser

Thr

Pro

240

Ile

His

Glu

Trp



<212> DNA

<213> Nicotiana tabacum

<400> 15
atggcttcct

tcatctaggt
cattggtcac
ccaactatta
actgaaggtg
ggaactgcag
aaagttgata
gggctatatg
gatggagaat
gttgacctct
gggagaggtc
tgcaagttaa
atttacaggc
ggtcacaaga
gacatggaca
accaaaaact
ctcaccttat
atagcacccce
ttaatgggat
cagaacaaaa
acgcaacttt
ccggacaact
tatggtaatg
gcaaatgcct
ttttgggtat
ttaaagaatc
agatttgtga
catatgggaa
gaagctttgg
<210>
<211>

<212>
<213>

16
578
PRT

taggcttctt
cagtaatggc
cagatggtga
gggcaaaagc
ttgtcattca
caatttccca
aggcagggac
gttcactaat
tcaatttatt
cttccaatce
aatacaattg
gagggggtga
ttagggtggc
tggtggtagt
tttattcagg
attggatttc
taaactatct
tttggaatga
cacctaagcc
tcgatggtta
atttaggcetc
tccctaagga
gtgtgtatat
tagctaaaga
tgggatatgg
caccattgag
cagataatcc
tgggagttat

cttgtggttt

gttcttctte
agcaaaaaca
agaaagtgta
tggtgatact
ttggcatgga
atgcgccatt
atacttctac
agtggaagtt
gcttagtgac
tcttegttgg
ttcacttgcg
acagtacgca
aagtactact
agaagcagat
tgaaagctat
aataaatgta
tccaaattct
ttataaccat
accacctcag
cacgaaatgg
gattagatat
ctatgatgtc
gctaaagttc
tgttagtgaa
agaagggaaa
aaatactgct
tggagtttgg
atttgctgaa

gacagggaaa

Nicotiana tabacum

ttgttgccat
cggcatttta
gtaatgggaa
gttgctgtte
atccgacaga
aaccctggag
catggacact
ggagaaggtg
tggtggcaca
attggtgaac
gcgeggttta
ccccagatte
gcattgggtt
ggaaactatg
tcagteccttt
agaggaagag
gcatccaaat
agtaagtcat
aaccatcgtc
gctataaata
ggcataaacg
ctaaaacaag
aatactacaa
attcatccett
tttagtgaaa
gtgatttttc
gcttttecatt
ggtgttcatc

atgttgatga
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tgattttgct
aatgggacgt
tcaatggaca
atcttactaa
tcggaacacc
agacatttct
atggaatgca
aaaaagaacc
aaggttccca
cccagacatt
gcaaaccacc
tgcgegtgeg
cactcagectt
ttcaaccatt
tcaaaacaga
aaccaaaaac
ttccaacttt
tttctaacaa
gtatcatcct
acgtgtcgtt
cgtttgacac
caccaaattc
ttgacattat
ggcatttgca
aagatgtcaa
cctttggttg
gtcatattga
ttgtcaagaa

gtaacaagca

tgagttatct
ggaatatatt
gtttcetggt
caagctacat
atgggctgat
ctataggttt
aagatcagca
attccattat
tgaacaagaa
gttgctaaat
acttccacag
tcccaacaag
ggccattggg
ttcagtacaa
tcaagatcct
acctcaaggc
accaccacct
aatttttgcc
gctcaatact
ggtcttgcca
gaaacctcca
taattctaca
cctacaaaat
tggacatgat
gaagttcaat
gactgcacta
gccacattta
aatacctaaa

taat

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1734



<400>

16

Met Ala Ser

1

Leu

Phe

Ser

Ala

65

Thr

Pro

Gly

Phe

Ser

145

Asp

His

Glu

Leu

Gly

225

Ile

Glu

Lys

Val

50

Lys

Glu

Trp

Glu

Tyr

130

Leu

Gly

Glu

Pro

Ala

210

Gly

Tyr

Leu

35

val

Ala

Gly

Ala

Thr

115

His

Ile

Glu

Gln

Gln

195

Ala

Glu

Arg

Leu

Ser

20

Asp

Met

Gly

Val

Asp

100

Phe

Gly

val

Phe

Glu

180

Thr

Arg

Gln

Leu

Gly

Ser

vVal

Gly

Asp

Val

85

Gly

Leu

His

Glu

Asn

165

vVal

Leu

Phe

Tyr

Arg
245

Phe

Ser

Glu

Ile

Thr

70

Ile

Thr

Tyr

Tyr

val

150

Leu

Asp

Leu

Ser

Ala

230

val

Leu

Arg

Tyr

Asn

55

Val

His

Ala

Arg

Gly

135

Gly

Leu

Leu

Leu

Lys

215

Pro

Ala

Phe

Ser

Ile

40

Gly

Ala

Trp

Ala

Phe

120

Met

Glu

Leu

Ser

Asn

200

Pro

Gln

Ser

Phe

Val

25

His

Gln

Val

His

Ile

105

Lys

Gln

Gly

Ser

Ser

185

Gly

Pro

Ile

Thr

Phe
10

Met

Trp

Phe

His

Gly

90

Ser

Val

Arg

Glu

Asp

170

Asn

Arg

Leu

Leu

Thr
250
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Leu

Ala

Ser

Pro

Leu

75

Ile

Gln

Asp

Ser

Lys

155

Trp

Pro

Gly

Pro

Arg

235

Ala

Leu

Ala

Pro.

Gly

Thr

Arg

Cys

Lys

Ala

140

Glu

Trp

Leu

Gln

Gln

220

val

Leu

Pro
Lys
Asp
45

Pro
Asn
Gln
Ala
Ala
125
Gly
Pro
His
Arg
Tyr
205
Cys

Arg

Gly

Leu

Thr

30

Gly

Thr

Lys

Ile

Ile

110

Gly

Leu

Phe

Lys

Trp

190

Asn

Lys

Pro

Ser

Ile

15

Arg

Glu

Ile

Leu

Gly

95

Asn

Thr

Tyx

His

Gly

175

Ile

Cys

Leu

Asn

Leu
255

Leu
His
Glu‘
Arg
His
80
Thr
Pro
Tyf
Gly
Tyr
160
Ser
Gly
Ser
Arg
Lys

240

Ser



Leu

Tyr

Ser

Trp

305

Leu

Leu

Ser

Pro

Asp

385

Thr

Thr

Gln

Lys

Ala

465

Phe

Lys

Phe

Ala

Val

Tyr

290

Ile

Thr

Pro

Phe

Gln

370

Gly

Gln

Lys

Ala

Phe

450

Lys

Trp

Lys

Pro

Ile

Gln

275

Ser

Ser

Leu

Pro

Ser

355

Asn

Tyr

Leu

Pro

Pro

435

Asn

Asp

val

Phe

Phe
515

Gly

260

Pro

Val

Ile

Leu

Pro

340

Asn

His

Thr

Tyr

Pro

420

Asn

Thr

Val

Leu

Asn

500

Gly

Gly

Phe

Leu

Asn

Asn

325

Ile

Lys

Arg

Lys

Leu

405

Pro

Ser

Thr

Ser

Gly

485

Leu

Trp

His

Ser

Phe

Val

310

Tyr

Ala

Ile

Arg

Trp

390

Gly

Asp

Asn

Ile

Glu

470

Tyr

Lys

Thr

Lys
val
Lys
295
Arg
Leu
Pro
Phe
Ile
375
Ala
Ser
Asn
Ser
Asp
455
Ile
Gly

Asn

Ala

Met

Gln

280

Thr

Gly

Pro

Leu

Ala

360

Ile

Ile

Ile

Phe

Thr

440

Ile

His

Glu

Pro

Leu
520

vVal

265

Asp

Asp

Arg

Asn

Trp

345

Leu

Leu

Asn

Arg

Pro

425

Tyr

Ile

Pro

Gly

Pro

505

Arg

val

Met

Gln

Glu

Ser

330

Asn

Met

Leu

Asn

Tyr

410

Lys

Gly

Leu

Trp

Lys

490

Leu

Phe

page 14

val

Asp

Asp

Pro

315

Ala

Asp

Gly

Asn

vVal

395

Gly

Asp

Asn

Gln

His

475

Phe

Arg

Val

Glu

Ile

Pro

300

Lys

Ser

Tyr

Ser

Thr

380

Ser

Ile

Tyr

Gly

Asn

460

Leu

Ser

Asn

Thr

Ala

Tyr

285

Thr

Thr

Lys

Asn

Pro

365

Gln

Leu

Asn

Asp

vVal

445

Ala

His

Glu

Thr

Asp
525

Asp

270

Ser

Lys

Pro

Phe

His

350

Lys

Asn

val

Ala

Val

430

Tyr

Asn

Gly

Lys

Ala

510

Asn

Gly

Gly

Asn

Gln

Pro

335

Ser

Pro

Lys

Leu

Phe

415

Leu

Met

Ala

His

Asp

495

Val

Pro

Asn

Glu

Tyr

Gly

320

Thr

Lys

Pro

Tle

Pro

400

Asp

Lys

Leu

Leu

Asp

480

val

Ile

Gly



Val Trp Ala Phe His Cys His Ile Glu Pro His Leu His Met Gly Met
530 535 540
Gly Vval Ile Phe Ala Glu Gly Val His Leu Val Lys Lys Ile Pro Lys
545 550 555 560
Glu Ala Leu Ala Cys Gly Leu Thr Gly Lys Met Leu Met Ser Asn Lys
565 570 575
His Asn
<210> 17
<211> 2310
<212> DNA
<213> artificial
<220>
<223> CDS of AVP1l ARATH with E229D mutation; splices sites removed:
A261G, C2004G, A2190T
<400> 17
atggtggcge ctgectttgtt accggagctce tggacggaga tccttgtacce gatttgtgceg 60
gtgattggta tcgcctttte gettttecaa tggtacgttg tatctcgcgt gaaactcacc 120
tctgaccteg gegecatcegte ttceccecggtgga gectaacaatg ggaagaatgg atacggtgat 180
tatctaatcg aggaagagga aggtgttaat gaccagagtg ttgtcgctaa gtgcgctgag 240
attcagactg ctatttccga gggtgcaact tcattcctat tcacggagta caaatatgtt 300
ggtgtcttca tgattttctt tgctgectgtt atctttgttt tcctcggctce tgttgaggga 360
ttcagcactg ataacaagcc ttgtacttac gacaccacca gaacctgcaa gcctgcattg 420
gctactgcag ctttcagtac cattgcttte gtgecttggtg ctgttacctce tgttctatct 480
ggttteccttg ggatgaagat tgctacatac gctaatgcta ggaccacttt ggaggcgagg 540
aaaggtgttg gaaaggcgtt cattgttgca ttcaggtctg gtgctgtgat gggtttcctt 600
cttgcagcga gtggtctatt ggtgctttac attactatca atgtgttcaa gatctattac 660
ggagatgact gggaaggtct ttttgacgct attactggtt atggtcttgg tgggtcttcce 720
atggctctct ttggccgtgt tggtggtggg atctacacta aggctgctga tgtcggeget 780
gaccttgtcg>gtaaaattga gaggaatatt ccagaggatg atccaagaaa cccagctgtc 840
attgctgata atgtcggtga caatgttggt gacattgctg gtatgggatc tgatctcttt 900
ggatcatatg ctgaagcatc atgcgctgct cttgttgttg cctcgatctc atctttcegga 960
atcaaccacg acttcactgc catgtgctac ccattgctca tcagttcaat gggaatcttg 1020
gtttgtttga tcacaactct ctttgccact gacttctttg agattaagct tgtcaaggag 1080
attgaaccag cattgaagaa ccagctcatt atctcaactg ttattatgac tgttggtatt 1140
gctattgtgt catgggttgg cttaccgacc tcctttacca tcttcaactt tggaacacaa 1200
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aaagttgtca
attattggtt
gcagattcat
aaatcecgtceca
gctgctatgt
ttggcaattg
ggaatgagcc
gctgctattg
ggtgecctttg
attgggctcc
gtgggaagtg
ggacttatgg
gcttccatca
ggtttcttct
gttcagatcg
atcgaggctg
aaggcagctg
ttgaacatcc
actcacggtg
<210>
<211>

<212>
<213>

18
770
PRT
arti

<220>
<223>

agaactggca
tcgtcactga
gcagaactgg
ttattccaat
atggtgttgce
atgcttatgg
accgcatccg
gaaagggatt
tgagcecgtgce
ttgttggtgce
cagctcttaa
aaggaaccgc
aggaaatgat
ttggagttga
ccatatcagc
gtgtatcaga
tgattggaga
tcatcaagct

gtatcctttt

ficial

gctattcctt
gtactacact
tgcagctacc
ctttgetatt
tgttgctgct
tcccatcagt
tgaaagaact
tgccattggce
agggatccac
catgcttcct
gatggttgaa
aaaaccagac
acctcctggt
gacgctctct
atctaacact
gcacgcaaag
cacaattggt
catggctgtt

caagtacttc

tgtgtttgtg
agtaacgcct
aatgttatct
gctatcagta
cttggtatgc
gacaatgctg
gatgctcttg
tctgctgece
accgtagatg
tactggttct
gaagttcgca
tacgccacat
tgccttgtca
ggtgtcctcg
ggtggtgcct
agccttggac
gacccattga

gagtctcttg

removed: A261G, C2004G, A2190T

<400> 18
Met Val Ala
1

Pro Ile Cys

Val vVal Ser

35

Gly Gly Ala

Glu Glu Glu

Pro
5

Ala

20

Arg

Asn

Gly

Ala Leu

val Ile

Val Lys

Asn Gly

Val Asn

Leu Pro

Ile

Gly

Thr
40

Leu

Lys Asn

55

Asp Gln

ttggtctttg
acagccctgt
tcggecttge
tattcgttag
tcagtaccat
gtggtattgc
atgccgctgg
tagtctcctt
ttttgacccc
ctgccatgac
ggcagttcaa
gtgtcaagat
tgctcacacc
ccggatctct
gggacaacgc
caaagggttc
aggatacttc

tctttgctcc

Glu

Ala

25

Ser

Gly

Ser

Leu
10

Trp Thr
Phe Ser Leu
Asp

Leu Gly

Gly Asp
60

Tyr

Val Val Ala
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Glu

Phe

Ala

45

Tyr

Lys

Ile

Gln

30

Ser

Leu

Cys

ggctggactc
gcaagatgtt
tcttggttac
cttcagcttt
tgccactggt
tgaaatggct
aaacaccact
ggctctcttt
taaagttatc
aatgaagagt
caccatccct
ctccaccgat
tctcattgtt
tgtatcecggt
caagaaatac
agagccacac
aggaccttca

cttettegee

AVP1_ARATH of A. thaliana, with E229D mutation; splices sites

Leu Val
15

Trp Tyr

Ser Ser

Ile Glu

Ala Glu

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2310



65

Ile

Tyr

Val

Thr

Phe

145

Gly

Leu

Ser

Leu

Glu

225

Met

Asp

Asp

val

Glu

305

Ile

Gln

Lys

Phe

Tyx

130

Ser

Phe

Glu

Gly

Tyr

210

Gly

Ala

vVal

Asp

Gly

290

Ala

Asn

Thr

Tyr

Leu

115

Asp

Thr

Leu

Ala

Ala

195

Ile

Leu

Leu

Gly

Pro

275

Asp

Ser

His

Ala

Val

100

Gly

Thr

Tle

Gly

Arg

180

val

Thr

Phe

Phe

Ala

260

Arg

Ile

Cys

Asp

Ile

85

Gly

Ser

Thr

Ala

Met

165

Lys

Met

Ile

Asp

Gly

245

Asp

Asn

Ala

Ala

Phe
325

70

Ser

vVal

Val

Arg

Phe

150

Lys

Gly

Gly

Asn

Ala

230

Arg

Leu

Pro

Gly

Ala

310

Thr

Glu

Phe

Glu

Thr

135

Val

Ile

val

Phe

val

215

Ile

vVal

vVal

Ala

Met

295

Leu

Ala

Gly

Met

Gly

120

Cys

Leu

Ala

Gly

Leu

200

Phe

Thr

Gly

Gly

val

280

Gly

val

Met

Ala

Ile

105

Phe

Lys

Gly

Thr

Lys

185

Leu

Lys

Gly

Gly

Lys

265

Ile

Ser

Val

Cys

Thr

90

Phe

Ser

Pro

Ala

Tyxr

170

Ala

Ala

Ile

Tyr

Gly

250

Ile

Ala

Asp

Ala

Tyr
330

page 17

75

Ser

Phe

Thr

Ala

val

155

Ala

Phe

Ala

Tyr

Gly

235

Ile

Glu

Asp

Leu

Ser

315

Pro

Phe

Ala

Asp

Leu

140

Thr

Asn

Ile

Ser

Tyr

220

Leu

Tyxr

Arg

Asn

Phe

300

Ile

Leu

Leu

Ala

Asn

125

Ala

Ser

Ala

val

Gly

205

Gly

Gly

Thr

Asn

val

285

Gly

Ser

Leu

Phe

val

110

Lys

Thr

Val

Arg

Ala

190

Leu

Asp

Gly

Lys

Ile

270

Gly

Ser

Ser

Ile

Thr

95

Ile

Pro

Ala

Leu

Thr

175

Phe

Leu

Asp

Ser

Ala

255

Pro

Asp

Tyr

Phe

Ser
335

80

Glu

Phe

Cys

Ala

Ser

160

Thr

Arg

Val

Trp

Ser

240

Ala

Glu

Asn

Ala

Gly

320

Ser



Met

Phe

Leu

Trp

385

Lys

Trp

Ala

Ala

Ile

465

Ala

Ile

Ala

Arg

Lys

545

Gly

Pro

Phe

Gly

Glu

Ile

370

vVal

Val

Ala

Tyxr

Thr

450

Pro

Ala

Ala

Gly

Thr

530

Gly

Ala

Lys

Ser

Ile

Ile

355

Ile

Gly

Val

Gly

Ser

435

Asn

Ile

Met

Thr

Gly

515

Asp

Phe

Phe

Val

Ala
595

Leu

340

Lys

Ser

Leu

Lys

Leu

420

Pro

val

Phe

Tyr

Gly

500

Ile

Ala

Ala

val

Tle

580

Met

val

Leu

Thr

Pro

Asn

405

Ile

val

Ile

Ala

Gly

485

Leu

Ala

Leu

Ile

Ser

565

Ile

Thr

Cys

val

Val

Thr
390

Trp

Ile

Gln

Phe

Ile

470

Val

Ala

Glu

Asp

Gly

550

Arg

Gly

Met

Leu

Lys

Ile

375

Ser

Gln

Gly

Asp

Gly

455

Ala

Ala

Ile

Met

Ala

535

Ser

Ala

Leu

Lys

Ile

Glu

360

Met

Phe

Leu

Phe

Val

440

Leu

Ile

Val

Asp

Ala

520

Ala

Ala

Gly

Leu

Ser
600

Thr

345

Ile

Thr

Thr

Phe

val

425

Ala

Ala

Ser

Ala

Ala

505

Gly

Gly

Ala

Ile

vVal

585

Val

Thr

Glu

Val

Ile

Leu

410

Thr

Asp

Leu

Ile

Ala

490

Tyr

Met

Asn

Leu

His

570

Gly

Gly

page 18

Leu

Pro

Gly

Phe

395

Cys

Glu

Ser

Gly

Phe

475

Leu

Gly

Ser

Thr

val

555

Thr

Ala

Ser

Phe

Ala

Ile

380

Asn

val

Tyr

Cys

Tyr

460

Val

Gly

Pro

His

Thr

540

Ser

Val

Met

Ala

Ala

Leu

365

Ala

Phe

Cys

Tyr

Arg

445

Lys

Ser

Met

Ile

Arg

525

Ala

Leu

Asp

Leu

Ala
605

Thr

350

Lys

Ile

Gly

val

Thr

430

Thr

Ser

Phe

Leu

Ser

510

Ile

Ala

Ala

val

Pro

590

Leu

Asp

Asn

val

Thr

Gly

415

Ser

Gly

Val

Ser

Ser

495

Asp

Arg

Tle

Leu

Leu

575

Tyr

Lys

Phe

Gln

Ser

Gln

400

Leu

Asn

Ala

Ile

Phe

480

Thr

Asn

Glu

Gly

Phe

560

Thr

Trp

Met



Glu
610

Val

Gly Thr

625

Ala Ser

Pro Leu
Ala

Leu

Thr
690

Asn

Val
705

Ser
Lys Ala
Ser Gly
Val

Leu

Phe
770

Tyr

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

19
945
DNA

<220>
<223>

<400> 19
atgggaatga

tttcatccga
aggctcccag
ccggaaaggyg
tacccaaacg
gctgacaagc

tacgctggaa

Glu

Ala

Ile

Ile

Gly

675

Gly

Glu

Ala

Pro

Phe
755

Val Arg

Lys Pro

Arg

Asp

Gln
615

Phe

Tyr Ala

630

Glu
645

Lys

Val
660

Gly
Ser Leu
Ala

Gly

His Ala

Met

Phe

vVal

Trp

Lys

Ile Pro

Phe Phe

Ser Gly

680

Asp Asn

695

Ser Leu

710

val Ile

725

Ser Leu

740

Ala Pro

artificial

SNAC1 - Oryza sativa,

gacgagaacg
ctgatgatga
ttcctatecat
cattgtttgg
gatctcgtcc
cagtagctcc

aagccccaag

Gly

Asn

Phe

Asp Thr

Ile Leu

Phe Ala

760

agacgcagaa
actagtggaa
agctgaggtt
ggctcgtgaa
aaacagggcc

tagggggaga

aggcgttaag

Asn

Thr

Pro

Gly

665

Val

Ala

Gly

Ile

Ile

745

Thr

Complete CDS,

Thr Ile

Val
635

Cys

Gly
650

Cys

vVal Glu

Gln Ile

Lys Lys

Pro Lys

715

Gly
730

Asp

Lys Leu

His Gly

gccgagcetta
cactaccttt
gatctctata
tggtactttt
gctggaaacyg
acgctcggta
actgactgga

page 19

Pro
620

Gly Leu

Lys Ile Ser

Leu Val Met

Thr Ser

670

Leu

Ala Ile

685

Ser

Tyr Ile Glu

700

Gly Ser Glu

Pro Leu Lys

Val
750

Met Ala

Ile
765

Gly Leu

atctgccacc
gcagaaaagc
aatttgaccc
tcaccccacg
gttattggaa
ttaaaaaggc

ttatgcatga

Met Glu

Thr Asp

640

Leu Thr

655

Gly Vval

Ala Ser
Ala

Gly

His
720

Pro

Asp Thr

735

Glu Ser

Phe Lys

codon optimized

tggctttecgt
agctggtcaa
ctgggatctt
cgataggaag
agcgactgga
tctagtttte

atatagactg

60

120

180

240

300

360

420



gctgatgctg
gtcctctgtce
gttaaggagg
ggagaaaccc
tcttteceetg
gaatcaatgg
tcaagccttt
atgttgecte
acaacacctc
<210>
<211>

<212>
<213>

20
314
PRT

Oryz

<400> 20
Met Gly Met
1

Pro Gly Phe

Leu Cys Arg

35

Glu Vval

50

Asp

Leu Phe

65

Gly

Tyr Pro Asn

Lys Ala Thr

Gly Ile Lys

115

Val Lys Thr

130

Arg Ala Ala

145

gaagagctgc
ggctatataa
aagcctcgga
gcacaccaga
cctttcaacc
acgacgcaac
tcgtagatct
ccggcgacga

gagcaggtgc

a sativa

Arg Arg

Arg Phe

20

Lys Ala

Leu Tyr
Ala

Arg

Ser
85

Gly

Gly Ala

100

Lys Ala

Asp

Trp

Ala Gly

tgcgggggct

caagaagaac
tatggtgact
gtctgagatc
tgcacctcca
agcagcagct
ttcctacgac

cttctattcc

Glu

His

Ala

Lys

Glu

70

Arg

Asp

Leu

Ile

Ala

tggaatggga

Arg Asp

Thr

Pro

Gln
40

Gly

Phe
55

Asp

Trp Tyr

Pro Asn

Lys Pro

Val Phe

120

Met
135

His

Lys Lys

150

aagaaaggta
gagtgggaga
tcccagtege
gttgataacg
cctgcaactg
gctgctgecg
gatattcagg
tcattgttcg

atggtgcctt

Glu
10

Ala Ala

Asp Glu

25

Asp

Arg Leu Pro

Pro Trp Asp

Thr
75

Phe Phe

Ala Ala

90

Arg

vVal Ala

105

Pro

Tyr Ala Gly

Glu Tyr Arg

Leu
155

Gly Ser

page 20

gtttgagatt
agatgcaaca
atagccacac
acccctttec
caatgatggt
cgacaatcce
ggatgtatag
caagtccccg

tttaa

Glu Leu Asn

Val Glu

30

Leu

Val Pro Ile

45

Leu Pro Glu

60

Pro Arg Asp

Gly Asn Gly

Arg Gly Arg

110

Ala
125

Lys Pro

Leu Ala

140

Asp

Arg Leu Asp

agacgattgg
ggggaaagag
ccactcttgg
ggaattggat
cccgaagaaa
taggaataat
cggcttagac

tgtcaaagga

Leu Pro

15

His Tyr

Ile Ala

Arg Ala

Arg Lys

80

Tyr
95

Thr Leu

Arg Gly

Ala Gly

Asp Trp

160

480

540

600

660

720

780

840

900

945



val

Gln

Ser

Glu

Phe

225

Glu

Pro

Gln

Tyr

Ala
305

Leu

Gly

His

Ile

210

Gln

Ser

Arg

Gly

Ser

290

Gly

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

<220>
<223>

<400>

atggatctgce
cttgcccage
ctgtcaaccg
cttgatgatc
atgggggagg
tcgttgctca
attcgccacyg
cagatgttac

gagcctcggce

Cys Arg

Glu
180

Lys

Ser His

195

Val Asp

Pro Ala
Met

Asp

Asn
260

Asn

Met
275

Tyr

Ser Leu

Ala Gly

21
720
DNA

Leu

165

Val

Thr

Asn

Pro

Asp

245

Ser

Ser

Phe

Met

artificial

Tyr

Lys

His

Asp

Pro

230

Ala

Ser

Gly

Ala

Gly
310

Asn

Glu

Ser

Pro

215

Pro

Thr

Leu

Leu

Ser

295

Met

Lys

Glu

Trp

200

Phe

Ala

Ala

Phe

Asp

280

Pro

val

Lys

Ala

185

Gly

Pro

Thr

Ala

val

265

Met

Arg

Pro

Asn

170

Ser

Glu

Glu

Ala

Ala

250

Asp

Leu

vVal

Phe

Glu

Asp

Thr

Leu

Met

235

Ala

Leu

Pro

Lys

Trp Glu Lys

Thr
190

Met Val

Thr
205

Arg Pro

Asp Ser Phe

220

Met Val Pro

Ala Ala Ala

Ser Tyr Asp

270

Pro Gly

285

Asp

Gly Thr Thr

300

IPT isopentenyl transferase IPT (E88G)

21

gtctaatttt
agactgggct
gaagcggacg
ggcctctggt
tgtataatta
agtgcatggc
agttagcaga
gccctgcetge

tgaggcccat

cggtccaact
tccagtectt
accaacagtg
gaagggtatc
tgaggcccac
gcaaagcagt
cgaggagacc
aggcctttet

actgaaagag

tgcacaggaa

tcgctecgate

gaagaactga

atcgcagcca

ggcgggctta

tattggagtg

ttcatgaacg

attatccaag

page 21

atcgatggat

agacgtcgac
gggtccaatg
aaggaacgag
agcaagctca
ttcttgaggg
cggattttcg
tggccaaggc
agttggttga

atcgatatgc

Met Gln

175

Ser Gln

Glu Ser

Pro Ala

Lys Lys

240

Thr
255

Ile

Asp Ile

Asp Phe

Pro Arg

cgcggtagcet
ttgtcectcecag
ccgtctatac
tgaaaggctg
aggatctatc
ttggcatatt
cagagttaag
tctttggaaa

catgttgttt

60

120

180

240

300

360

420

480

540



gctagccaga accagatcac atccgatatg ctattgcagce ttgacgcaga tatggaggat 600

aagttgattc atgggatcgc tcaggagtat ctcatccatg cacgccgaca agaacagaaa 660
ttcecectegag ttaacgcage cgcttacgac ggattcgaag gtcatccatt cggaatgtat 720
<210> 22

<211> 240

<212> PRT
<213> artificial

<220>
<223> IPT isopentenyl transferase IPT (E88G)

<400> 22
Met Asp Leu Arg Leu Ile Phe Gly Pro Thr Cys Thr Gly Lys Thr Ser
1 5 10 15

Thr Ala Val Ala Leu Ala Gln Gln Thr Gly Leu Pro Val Leu Ser Leu
20 25 30

Asp Arg Val Gln Cys Cys Pro Gln Leu Ser Thr Gly Ser Gly Arg Pro
35 40 45

Thr Val Glu Glu Leu Lys Gly Thr Ser Arg Leu Tyr Leu Asp Asp Arg
50 55 60

Pro Leu Val Lys Gly Ile Ile Ala Ala Lys Gln Ala His Glu Arg Leu
65 70 75 80

Met Gly Glu Val Tyr Asn Tyr Glu Ala His Gly Gly Leu Ile Leu Glu
85 90 95

Gly Gly Ser Ile Ser Leu Leu Lys Cys Met Ala Gln Ser Ser Tyr Trp
100 105 110

Ser Ala Asp Phe Arg Trp His Ile Ile Arg His Glu Leu Ala His Glu
115 120 125

Glu Thr Phe Met Asn Val Ala Lys Ala Arg Val Lys Gln Met Leu Arg
130 135 140

Pro Ala Ser Gly Leu Ser Ile Ile Gln Glu Leu Val Asp Leu Trp Lys
145 150 155 160

Glu Pro Arg Leu Arg Arg Ile Leu Lys Glu Ile Asp Gly Tyr Arg Tyr
165 170 175

Ala Met Leu Phe Val Ser Gln Asn Gln Ile Thr Ser Asp Met Leu Leu
180 185 190

Gln Leu Asp Ala Asp Met Glu Asp Lys Leu Ile His Gly Ile Ala Gln
195 200 205

page 22



Glu Tyr Leu Ile His Ala Arg Arg Gln Glu Gln

210

215

Asn Ala Ala Ala Tyr Asp Gly Phe Glu Gly His
230

225

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

23
513
DNA
Toma

<400> 23
atggcaaatc

gtgatggagc
accggtgaga
caccgtgtga
ggaggagagt
ggccctggaa
atctgtaccg

gaaggcatgg

aagcctgtgg

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

24
171
PRT
Toma
<400> 24

Met Ala Asn
1

Ala Gly Arg

Ala Glu Asn

35

Met Gly

50

Lys

Pro Phe

65

Gly

Gly Gly Glu

Lys Lys His

to

caaaggtttt
tcttcgcecga
aaggtgttgg
tcccagggtt
cgatctatgg
tcctctecat
ctaagactga
atgtgattaa

ttattgctga

ctttgacctt
taccactccce
aaagatgggg
catgtgtcaa
agccaaattc
ggctaatgct
gtggctcaac
gaaggcagag

ctgcggtcaa

235

accatcggtg
aaaaccgctg
aagcctttgc
ggaggtgatt
aacgatgaga
ggacctggaa
ggaaagcacg
gctgttggat

cte

Lys Phe Pro
220

Pro Phe Gly

gtgcaccagce
agaacttccg
actacaaggg
tcaccgeecgyg
acttcgttaa
ccaacggttc
tcgtgtttgg

ctagctectgyg

to

Pro

Val

20

Phe

Pro

Met

Ser

Thr

Lys

val

Arg

Leu

Cys

Ile

85

Gly

Val

Met

Ala

His

Gln

70

Tyr

Pro

Phe

Glu

Leu

Tyr

55

Gly

Gly

Gly

Phe

Leu

Cys

40

Lys

Gly

Ala

Ile

Asp

Phe

25

Thr

Gly

Asp

Lys

Leu

Leu Thr Ile

10

Ala Asp Thr

Gly Glu Lys

Thr Phe

60

Ser

Phe Thr

75

Ala

Phe
90

Asn Asp

Ser Met Ala

page 23

Gly

Thr

Gly

45

His

Gly

Glu

Asn

Gly

Pro

30

val

Arg

Asn

Asn

Ala

Arg Val

Met Tyr
240

tggtcgtgtg
agctctttgt
ctcaaccttc
aaacgggacc
gaagcacacc
tcagttttte
acaagttgtt

aaggtgctcc

Ala
15

Pro
Lys Thr
Gly Lys
val

Ile

Thr
80

Gly

Phe
95

val

Gly Pro

60

120

180

240

300

360

420

480

513



Gly Thr

115

Asn
130

Leu

Val
145

Ile

Lys Pro Val

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

25
4780
DNA
arti

<220>
<223>

<400> 25
cctgtggttg

ccgattatte
cactgatagt
ccaatcccac
attcaacacc
gatgactggg
tttgccacta
gacaggttga
' gcectaacaa
agcagtgatc
ctctatcttt
actgataatg
agagaggcct
atcaaatacc
aagaacacag
caaggcttge
cctactgaat
cgccgtgaag
aatcttcegtce

agtctcagaa

Asn

Gly

Lys

100

Gly Ser

Lys His

Lys Ala

Gln

Val

Glu

Phe Phe
120

Val Phe
135

Ala Val

150

val Ile
165

ficial

gcacatacaa
taataaacgc
ttaaactgaa
aaaaatctga
ctcatatcaa
gttgtacaaa
ttacagaggc
acttcatccc
gcccaccaaa
cagccccaaa
acgatctagg
agaaggttag
acgcagcagg
ttcccaagaa
agaaagacat
ttcataaacc
ctaaggccat
actggcgaac
aacatggtgg

gaccaaaggg

Ala

Asp Cys

atggacgaac
tcttttctct
ggcgggaaac
gcttaacagc
ctactacgtt
ggcggcaaca
aagagcagca
caaaggagaa
gcaaaaagcc
agagatctcc
aaggaagttc
cctcttcaat
gcccatcaag
ggttaaagat
atttctcaag
aaggcaagta
gcatggagtc
agttcataca
agcacgacac

ctattgagac

105

Ile Cys Thr

Gly Gln Val

Gly Ser Ser

155

Gly Gln Leu

170

ggataaacct
taggtttacc
gacaatctga
acagttgctc
gtgtataacg
aacggcgttce
gctgacgcgt
gctcaactca
cactggctca
tttgccececgg
gaaggtgaag
ttcagaaaga
acgatctacc
gcagtcaaaa
atcagaagta
atagagattg
taagattcaa
gagtctttta
tctggtctac

ttttcaacaa

page 24

110

Ala Lys Thr Glu Trp

125

Val Glu Gly Met Asp

140

Ser Gly Arg Cys Ser

nucleotide sequence of T-DNA o fpNMD2492

tttcacgcece
cgcc;atata
tctaagctag
ctctcagagce
gtccacatgce
ccggagttge
acacaacaag
agcccaagag
cgctaggaac
agattacaat
gtgacgacac
atgctgaccc
cgagtaacaa
gattcaggac
ctattccagt
gagtctctaa
atcgaggatc
cgactcaatg
tccaaaaatg

aggataattt

160

ttttaaatat
tcctgtcaaa
gcatggaatt
agaatcgggt
cggtatatac
acacaagaaa
tcagcaaaca
ctttgctaag
caaaaggccc
ggacgatttc
tatgttcacc
acagatggtt
tctccaggag
taattgcatc
atggacgatt
aaaggtagtt
taacagaact
acaagaagaa
tcaaagatac

cgggaaacct

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200



cctcggattc
tggctcctac
cgacagtggt
tccaaccacg
cgcacaatcc
ggagaggaca
aacaaacaac
taatttgagg
aaagtttctt
tgaattacgt
tttttatgat
gcgcaaacta
gcatgccaat
cagaatcggg
ccggtatata
cacacaagaa
gtcagcaaac
gctttgctaa
ccaaaaggcc
tggacgattt
ctatgttcac
cacagatggt
atctccagga
ctaattgcat
tatggacgat
aaaaggtagt
ctaacagaac
gacaagaaga
gtcaaagata
tcgggaaacc
gaaaaggaag
gatctctctg

aaagaagacg

cattgcccag
aaatgccatc
cccaaagatg
tcttcaaagce
cactatcctt
cgctecgagta
attacaatta
tctcttaagg
aagattgaat
taagcatgta
tagagtcccg
ggataaatta
tccaatccca
tattcaacac
cgatgactgg
atttgccact
agacaggttg
ggccctaaca
cagcagtgat
cctetatcett
cactgataat
tagagaggcc
gatcaaatac
caagaacaca
tcaaggcttg
tcctactgaa
tcgeegtgaa
aaatcttegt
cagtctcaga
tccteggatt
gtggctccta
ccgacagtgg

ttccaaccac

ctatctgtca
attgcgataa
gacccccacce
aagtggattg
cgcaagaccc
taagagctca
catttacaat
atcctctaga
cctgttgecyg
ataattaaca
caattataca
tcgecgecgegg
caaaaatctg
cctcatatca
ggttgtacaa
attacagagg
aacttcatcc
agcccaccaa
ccagccccaa
tacgatctag
gagaaggtta
tacgcagcag
cttcccaaga
gagaaagaca
cttcataaac
tctaaggcca
gactggcgaa
caacatggtg
agaccaaagg
ccattgccca
caaatgccat
tcccaaagat

gtcttcaaag

cttcatcgaa
aggaaaggct
cacgaggagc
atgtgacatc
ttcctcetata
tttttacaac
tatcgatacc
gtcaagcaga
gtcttgcgat
tgtaatgcat
tttaatacgc
tgtcatctat
agcttaacag
actactacgt
aggcggcaac
caagagcagc
ccaaaggaga
agcaaaaagc
aagagatctc
gaaggaagtt
gcctcttcaa
ggcccatcaa
aggttaaaga
tatttctcaa
caaggcaagt
tgcatggagt
cagttcatac
gagcacgaca
gctattgaga
gctatctgtce
cattgcgata
ggacccccac

caagtggatt
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aggacagtag
atcattcaag
atcgtggaaa
tccactgacg
taaggaagtt
aattaccaac
atgggagacc
tcgttcaaac
gattatcata
gacgttattt
gatagaaaac
gttactagat
cacagttgct
tgtgtataac
aaacggcgtt
agctgacgcg
agctcaactc
ccactggctc
ctttgccceceg
cgaaggtgaa
tttcagaaag
gacgatctac
tgcagtcaaa
gatcagaagt
aatagagatt
ctaagattca
agagtctttt
ctctggtcta
cttttcaaca
acttcatcga
aaggaaaggc
ccacgaggag

gatgtgacat

aaaaggaagg
atctectctge
aagaagacgt
taagggatga
catttcattt
aacaacaaac
attaagttgg
atttggcaat
taatttctgt
atgagatggg
aaaatatagc
cgacctgcag
cctctecagag
ggtccacatg
cccggagttg
tacacaacaa
aagcccaaga
acgctaggaa
gagattacaa
ggtgacgaca
aatgctgacc
ccgagtaaca
agattcagga
actattccag
ggagtctcta
aatcgaggat
acgactcaat
ctccaaaaat
aaggataatt
aaggacagta
tatcattcaa
catcgtggaa

ctccactgac

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940

3000

3060

3120

3180



gtaagggatg
tcatttcatt
acaacaacaa
acaaggaaac
ttccacttct
taacgatgag
cgggaaagtt
agtccttgga
cgaccagatc
agggtcgcga
acagcttacc
aaccttcgaa
agacgcctat
gagcatgtgt
cgttactatc
acttatatgt
atctatgata
aaaaaaagcg
tcaaaagtgc
ctgaagggaa
tggccgtecg
ggtaaccgac
atgaagtgca
tttgcgacaa
ctgcatccac
aatttgttta
ctcggcacaa
<210>
<211>

<212>
<213>

26
9656
DNA
arti

<220>
<223>

<400> 26

acgcacaatc
tggagaggac
acaacaaaca
gatgctaggg
cccttcaaac
acgatttcga
gtatttaaga
tcttggacgg
ggatgtacct
actcttcagc
ccagtcaaag
gaagaaagcg
gatcgcatga
agctcagatc
gtatttttat
acaatattaa
gagcgccaca
gcagaaccgg
cccaggggct
ctceggttcece
ctctaccgaa
ttgctgcecce
ggtcaaacct
catgtcgagg
cccagtacat
caccacaata

aatcaccact

ficial

ccactatcct
acgctcgagt
acattacaat
aacaagctta
ttcectgacga
atcaagataa
gatatctcag
gagattecggt
atagtattcg
atctcagtga
tggaaagtga
agtaaggatc
tatttgcecttt
cttaccgceg
gaataatatt
aatgaaaaca
ataacaaaca
tcaaacctaa
agtatctacg
ccgecggcege
agttacgggc
gagaattatg
tgacagtgac
ctcagcagga
taaaaacgtc
tatcctgcca

cgatacaggc

T-DNA of pNMDO035

tcgcaagacc
ataagagctc
tacatttaca
tggtgaacgt
aagtccgagt
tccecttggt
atacgacggg
taactatgca
gtttcgagga
aatggcaatt
tgtatcaaga
ctctagagtc
caattctgtt
gtttcggttce
ctccgttcaa
atatattgtg
attgegtttt
aagactgatt
acacaccgag
gcatgggtga
accattcaac
cagcattttt
gacaaatcgt
cctgcataag
cgcaatgtgt
ccagccagcce

agcccatcag

cttcctctat
tatttttaca
attaccatgg
tggaatggag
tggactgagt
ttcaaggaaa
acggaaactt
gcatctcgat
gttagtgtca
cggtctaagce
ggatgccctg
ctgctttaat
gtgcacgttg
attctaatga
tttactgatt
ctgaataggt
attattacaa
acataaatct
cggcgaacta
gattccttga
ccggtcecage
ttggtgtatg
tgggcgggtc
ctettetgte
tattaagttg

aacagctccc

ataaggaagt
acaattacca
aacgagctat
gatcaggaag
ggcggctaca
gctggggttt
cactgcacag
ttctcggttt
ccatttctgg
aagaactgct
aaggtgttga
gagatatgcg
taaaaaacct
atatatcacc
gtaccctact
ttatagcgac
atccaatttt
tattcaaatt
ataacgcteca
agttgagtat
acggceggcecg
tgggccccaa
cagggcgaat
agcgggccca
tctaagcgtc

cgaccggcag

cctgtggttg gcacatacaa atggacgaac ggataaacct tttcacgccc ttttaaatat

ccgattattc taataaacgc tcttttctcect taggtttacc cgccaatata tcctgtcaaa
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3240

3300

3360

3420

3480

3540

3600

3660

3720

3780

3840

3900

3960

4020

4080

4140

4200

4260

4320

4380

4440

4500

4560

4620

4680

4740

4780

60

120



cactgatagt
gtaccacgcg
catatctcat
caaaatggct
ttagttagac
ttgattcaga
ctaatcgtga
acatcatgaa
aacgaattaa
actaacgttg
taacacgcgg
gggctgagat
gccaggtcac
ttttttgaaa
ttttecectcte
aacaaacaaa
actctccaag
tacgataatg
ttctggatct
gaattcgttt
tctaagttga
gagagatcca
tgttgaagtt
aggttagatg
tgaacagaaa
tgtgtttgca
acgcatatcc
ccggaggect
tgacgtacga
actgctgcat
ctatttacag
gggcagcttt

aacagtgtga

ttaaactgaa
tttcgacaaa
ctagatctag
agactcgatg
aaaatttaaa
atcgttttga
atagtgaata
agacactttc
attacgttga
cctggattga
atcgagcagg
gattaattag
gttatcttta
ggccgaaaat
cgctttgaag
atacaaacaa
ccgetgeggg
cagtcgagga
actttatttg
aatttggatc
ccgatcagtt
tgttcatgtt
agattgaatc
aagtttgtgt
gctatttctg
ggtccacttc
ggagttcgag
tcggtcactt
catcggcggt
gcctaatctg
ttatgtgaat
caacaactac

attgacgaca

ggcgggaaac

atttagaacg
gttatcatta
taattggtat
caactatttt
cgagttcgga
tgatgaaaca
tttcacggtc
attgtatgaa
ctcggtttaa
tcacagtcat
tttaaaaatt
cctgtggteg
aaagttgtaa
ttttagtttt
caacaacatg
acgcaacagc
gctgaatgct
ctggatctcg
tgtgaacctc
agctcgatta
acctgggaaa
tgaacactgt
atagattctt
attcaatcag
tccaaggcag
atttccttta
gagttggagt
aacttttccg
gatgtacgtg
cgtttgaaaa
gctgagaacc

gcgtatggea

gacaatctga
aacttaatta
tgtaagaaag
ctcaactcaa
ttatgtatgc
tgtagtagta
ttgtatctta
tgaattaatt
atctaattga
gttaaccact
gaagccatca
agttaacacg
aaatgattcg
gagataaacc
attgcaacaa
gcacaatttc
ttggtgaatg
cgttccagac
atcttgtttt
cactaaatct
tagctaccag
tgatttgtat
caatgttaga
cgaaacttta
ggtttatttg
tgtctacgga
ctcatacgca
atctcatgat
cgcacctttt
acattgcteg
ggcagcagcg
cgcacttcgt

ctgacaccta
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tctaagctag
tgatctcaaa
ttttgacgaa
cattatactt
aagagtcagc
gccattattt
ttgtataaat
atgatacaat
acaagccaac
aaaaaaacgg
aagcaaaaga
agggaaaagg
tgtctgtcga
cgcctatata
caacaacaaa
aacaaacaat
atttggcatc
gtcccaaggt
ctcaatttcc
tttggtttta
aatttggctt
atgtgaattg
ttgaatctga
ggatttgtag
actgtattga
acagaccctg
atccgctgtg
gcaagttccg
caaagggcgc
ccatgaagga
tcctgtgect
ccattgcgac

cgctgtaget

cttggaattg
tacattgata
tatggcacga
ataccaaaca
atatgtataa
aatgtacata
atccataaac
tctaatagaa
cacgacgacyg
agctgtcatg
actaatccaa
ctgtctgaca
ttttaattat
aattcatata
ttacaataac
tgacatgcaa
tegtegegtt
aataggaact
ttgagatctg
ctagaatcga
gaccttgatg
aaatctgaac
acactgttta
tgtcgtacgt
actctttttg
attgcaacaa
cactccttgg
tteggttcte
gattacgttc
cacaaggaag
gaataccaga
aaacctttcce

cteccatagca

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100



tttatgatat
gtttegegge
atgagattgg
tttccatcat
ggtgataacc
agcaacatca
cacaaggagt
acgttcactc
gctatggacg
atcttcaagg
gtcttetttt
gttaaaattg
gacgcttcta
gtctacacgg
gtgctgagcet
taagttgtta
aagatataag
aggcaattct
aagatgaaat
ggacaagtct
gcggtggttt
gaaataccta
attatttctt
tgtaccttcg
gatctttcca
gtgcttgaga
aatgtggacc
acaagatttt
gtttctaaag
gacgttgcct
ggggtcgtgt
tgtgaaaaat
tttcgacaaa

aaagggaact

ccctgttgag
ctttcatttce
agctacgttc
aagtttatag
tgagcttctt
tcaagtacgt
tcctggtcac
tgttcecgtgg
atgcgtggca
ataacgctgc
gttgtctaaa
agtcttttaa
tcacaactgg
tcctaaatca
tcgtggagtc
cttatgattg
aattgagttt
aggtccatta
aatcctgaaa
ctgcgatgcc
tgtgaaagta
gtttcagttg
ttctaatttg
ccgaccgatt
aacctctaga
atctcgactc
cggatatggc
aaactatgaa
taatttttac
ttcaagaaac
gcagagcata
ctagttgaag
ttggatgtgg

atgatgtctg

gagttcggtt
catgagaata
cagaaatcag
attgtacatg
cttccataat
gtgcaagacyg
tagagtcaac
tgtgtaccac
ctacaaaaag
gttaaacttc
cctatcaatt
acttttgtag
taggatgtct
catcaagacc
tattaggtct
ttttectcete
tcctetgatg
gcaatgacat
aagttccaga
ctgatggggg
gcagaacaag
atgaatgcta
cctgattttt
ggtactacag
agagtcagag
ttttgactta
agcaaaggta
ctgatcaata
tgttataaca
ctacagaaga
aggaagtgtt
gttcecgtgec
acattgctga

cggtgtacac

ctgcgctact
tgcttctaga
gtaacattcc
ctttgagatt
gagagcactc
ttcttcecectg
acttggtact
aacaatgtgg
acgttagcaa
tggttccega
tctttgcgga
gtgagagaca
aggagagagyg
tatcaagcta
agagtgataa
tgctacatgt
atattattag
tcttcctgat
agttcgacag
ttattcectce
ccttagagat
ttttctgacc
ctattaattc
tacaagaagg
aagtactaca
gaggcgttta
aatcctggtc
atcattccta
ggtggtcgta
ggaaatctcg
gagcttacaa
ggcgtatgga
tttccatctc
agggtctatc
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caggaagaat
ttgtgataca
ttagttacct
tttctttgca
tcaattacac
ctagtcaacg
gcaagttcac
attgcgaaga
tgcttaatge
aggtgctcett
aatttatttg
tggttatcgt
ttatggtgaa
aggcactgac
ttaacggtgt
attttgttgt
gtctgaatgg
cacgaagctg
aaccaccaat
ggtcaaggag
caaggttagt
tcagttgttc
attaggttcc
cggaggagtt
acgcattatc
agactttatg
cacactttta
aaagaccaca
gcaatcatga
gagtcgctaa
aatgatgctc
atgtgtccta
aagagtgtag

aaagttcaac

gtgaaaactt
gtcacactcg
ttecttttectt
aacaatctca
ccacagcttc
cttegtgtac
gagagtggat
gttttacaag
cgagaggacc
gaaattggaa
aagctgtaga
ccctectettt
caaggacttc
gtacgcaaac
cactgccagg
tcatttctgt
gacacagaca
ggtcatgtgc
gagctgattt
acgcttgtgce
atcatatgaa
tcttttgaga
cgagctatac
ccaatcgtgt
cgagctatca
tcagcagaag
cgataaaaac
cttttgtttt
agtcagaatt
aaccaggaga
cgttccegtg
agggtggtgg
atgcagttaa

aaatgaagaa

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

4080

4140



ctacatagat
aggtcaaaag
gtatatgact
ctatgtttta
gagtgtggga
ggggtgtggc
gaaagccggt
attcggatat
agcctaacgc
ttatcgaaaa
cttccatttce
tctaactgtt
tgattttagt
gtgtgataag
ctagaagggt
%aaatttcct
aaattccgtt
tcgctgatga
atttcttgtc
tgaaatgagt
ttcettaaca
aaggcagaag
aaaattttga
aagtttccaa
ttcaaggcca
gatggttacg
tgctattgtg
tttggtggcg
gatggtgaat
agttgaagca
attgtatgta
tgtttcttge

tgtttgttca

tacttaagtg
gtttccgcaa
aacttctgag
ggtgcttaga
tgttaggaga
agaagacgcc
ttgtgatgag
gggaaaactt
caaagtaatt
ggtaagttct
catgaatagc
tgtggtattt
ccctgggaag
agcggataag
gtttaagagg
actgctgcta
catttgcaga
gaaggaagtc
aggatatatg
ttgctttttg
agaagtatga
tggtgagagg
ccttcacaca
ctttccttta
ccecgatettt
caggatgtga
cgcttgacat
ctgacaagac
gtgatttcag
ggtctgtett
tgtcgatccc
aggtgtccaa

gacgcccaag

cgtegetgge
tgatccctcet
tgttccttga
gatgttcacg
ggacgttggt
aaccacaagt
acatggttca
aagacgctca
ttggtcgatg
gcatttggtt
taagattttt
ttgttttaat
gaagcttcta
gacaatgtta
ttgtttatcg
tctcaatgtg
gtcgcgaact
agaagagtta
gattataact
gtttctceceg
cggggcggtyg
aaagggtgca
agctgacaag
ccatatcaaa
ctattcctga
acactgtgca
caactcegtt
acacaacgtg
aaatggagaa
tcectatttceca
aagactttct
tagcaattac

tcaggagatt

agctacagtc
ttttttgttt
tgcatatttg
gcgttgaccce
tacttaaacc
tggttattgt
gggtggcggt
cgtcttgcag
gtgttccegg
atgctcecttg
tttctctgea
tattgctaca
agatgatcat
gaacggtgga
atgaaggact
acgtcgcata
tteccgtatcc
cgctcaggta
taatttttga
tgttataggt
atgtgtacca
ttgaacccaa
ttcgagttac
ctaaagttcg
ttaatttgtg
cgaggtgcaa
agagatcata
ttgtaaatat
gttgtccaat
tatgtttaat
tgttcactta
aaatcgatgce

ggcgagatat
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tcaaacctct
ctctagttte
tgatgagaca
agagtcacag
taatgcgaaa
gttactcaac
gtcaagcgat
tccaaatggt
ttgtggaaaa
cattttaggt
ttcattcttc
ggtaaacttc
ccggagggcec
ttccttettg
aatgctgcat
tgtgtatggg
agcgcatttt
aagcaactgt
gaaatctgta
gcccggetga
gcgcggtaga
taaccttacc
tggagaaggg
aaacttttta
atgaatccat
ggggagacgt
tcgagtgcgt
tacaccgttg
ttccttettg
cctaggaatt
tatcttaact
agtattcagg

gcaattttac

gcaaggtaag
aagaatttgg
aatgtttgtt
gagaaatctg
agtcacgcgt
tgggatgacg
tccttgatat
gagccaccgg
acgaaggaga
gttcgteget
ttgcctcagt
tctgaagact
aaccaagctg
atgcatcctt
acaggttgtg
gacacaaagc
gcaaaactcg
gttttaatca
gtatttggcg
tgttacgtat
gagatccgtg
gttggagggt
ttacaaggta
tttgatcaac
attgactttt
acgagaagac
cacctcatgt
tgttggaccc
acatgtatag
tgatcaattg
ctctctttge
ggacagaact

tatgacgcte

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

5940

6000

6060

6120



ttctteecegg
atatttcctt
aagaacaacc
caggtaaaat
aaggtcgata
tgtaattttc
ttgcaatgat
atactgcatc
gaacgaacga
ttagtggcag
catgttttac
ggtcagttag
atcaagagtc
cagacgatag
cttacgagga
acacctgcac
ctggaactcg
tacaagatct
gagttcctaa
atcaaaatta
agaaaaacga
aaaagtggtg
tcaatgatcce
tacattccta
ttcgaggcca
catgatagag
aaacatatta
agtaacttaa
aagaccgcgg
agattgttta
tgagtgattt
taaaaaccgt
gtgatataga

gagccgtttt

aaacagtact
aaacgtcaaa
tattttcctc
attggatgcc
aattttattt
ctaattaact
caaaagaaac
tctggtggtt
aatgaccatg
attagtgttg
tggttttcta
cggactttaa
aaccaaagca
tctaccattc
tgttactcga
aaatagagga
acatttcgaa
gggaaaagtt
gttccatttt
ggttcaattt
ccttgaaaga
atgtgacaac
ccatggacaa
aaggtttaga
aactcttcag
gagccattgt
gagatgttgt
ataattgtgce
taggcggttce
gagatttgtt
cctcaatctt
gtctattagt
tttgttaatc

taccggagag

attctcaatg
gattgcagaa
aagcctaaaa
agacgatatt
tttttggtaa
gaaccaaaat
atgaatgcgce
gaaaagtttt
acaagggaga
ttaaagtctt
caattaaagg
ctttgtggat
aaagttagac
gaaaaagatc
aaggattgac
cttcttttct
gtacgataag
aggaattgat
tttgtaatcc
tcatcaacca
ttatacggcce
ctttattggt
agtgataaag
cttgectgat
gaagaagtat
gtattacgat
tcacttagaa
gtatttttca
gtttgctttt
ctttgtttga
tcgaagaagg
actaaagata
aatgtgccat

tggctagtgc

aatttgatgc
tegacttete
taagaactgc
ctttettttg
aaggtcgata
tatacaaacc
cggatttgac
gggattcgta
gcttctcecag
tggttagata
tggctttcga
ttgccggcag
ttgagtattc
aatgcgattt
tcttcgaagt
gacctagact
tcacaaaacg
gagtggctag
ttcaatgtta
aataatattt
ggaatcaaaa
aataccatca
gcagcttttt
attcaggcgg
ggttacttct
ccgcttaaac
gagttacgcg
cagttagatg
tgtagtataa
taatgtcgat
aagagatctt
ttatatctgt
tagataagta
cagacttcgt
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tgttacgatg
caaatccgtg
ggcagaaatg
atttgtaact
attttttettt
aggtttgectg
agggacaatt
tgttgacaag
gtaaggactt
atcgatgcct
aacaagagtc
tagatgagta
aagacgaata
tcggtccaat
ttctgttcta
caacccaggc
agttccattg
ctgaggtctg
ttttaacttt
ttcatgtata
catgtctttg
tcattgccgce
gtggagacga
gcgcgaacct
gtggtcgtta
taatatctaa
agtctttgtg
aggccgttge
ttaagtattt
agtctcgtac
gccgaaggct
caaggagtcg
tagatatgtg

taaaggtgga

aatttgaggg
caacttccta
ccgagaactg
ttttcctgte
ggagccatta
gaaaatttgg
gacattgagg
gaatttagtg
ctcatgaata
cctaattgtc
atctacagtt
caagcatatg
tcctgcattg
gttttcagaa
caccagaaag
gatggaaatt
tgctgtagag
gaaacaaggt
tcagatcaac
tataggtcac
gtatcaaagg
atgtttgagc
tagcctgatt
catgtggaac
tgttattcac
gttaggttgt
tgatgtagct
cgaggttcat
gtcagataag
gaacctaagg
ctaacgaggt
gagactttgt
ggtatcctag

gtgacgataa

6180

6240

6300

6360

6420

6480

6540

6600

6660

6720

6780

6840

6900

6960

7020

7080

7140

7200

7260

7320

7380

7440

7500

7560

7620

7680

7740

7800

7860

7920

7980

8040

8100

8160



gtgtgataga
cagccaagag
acgcaaagag
gtactgaaag
ctcacttgat
attgaggcgg
aacgttgtca
ggtttcgaag
gtgcagagaa
gtcttgtatt
gttgacaact
aagtacagac
ttacaacatt
agacctgata
atagtgtttt
tggcgtaaac
tggatcacct
gttcgaatcc
gatcgttcaa
atgattatca
atgacgttat
gcgatagaaa
atgttactag
aagttgtcta
gctcececgac
<210>
<211>

<212>
<213>

27
9711
DNA
arti

<220>
<223>

<400> 27

taagcgtctg
taagaggttc
gaagccgtgg
catatcctgce
gatcaataaa
gttggcagcc
tgaagggttt
gtaagccatc
actaattaac
ttgcaggtgt
ttaaaagaag
cggagaagta
acaaacccga
tccacaaccg
tctectccact
caaattacgc
gttaacgcac
tcectaacce
acatttggca
tataatttct
ttatgagatg
acaaaatata
atcgacctgc
agcgtcaatt

cggcagcteg

ficial

gtgaactcaa
cagttcaaat
caggtaagga
ttcattggga
cttgattttg
gttagctctg
gagggaaaag
ttcctgetta
ctgactcaaa
ggttgacgaa
gaaaaagaag
cgccggtect
atcagtacca
tggtctcgag
tgaatcgaag
aatgttttgg
gtttgacgtg
cgggtagggg
ataaagtttc
gttgaattac
ggtttttatg
gcgcgcaaac
atccacccca
tgtttacacc

gcacaaaatc

T-DNA of pNMD661

aggagtgcgt
tggttccaaa
tttttatgat
tattactgaa
caggttcatg
gaagtagttt
gtcgtcgcaa
tttttataat
atctaccctce
ttcgtcgatt
gttgaagaaa
gattcgttta
gtatttcgat
cttactagag
agatagactt
gttccattta
tattacagtg
cccagcggec
ttaagattga
gttaagcatg
attagagtcc
taggataaat
gtacattaaa
acaatatatc

accactcgat

gattggtacg
ttactttgtg
atagtatgct
agcatttaac
ttcgtataca
cagttgctat
taaatgatcc
gaacatagaa
ataattgttg
cggttgcagc
agggtgtagt
atttgaaaga
aagaaacaag
cgtggtgcgce
acggtgtaaa
aatcgaaacc
ggaataagta
gctctagcta
atcctgttge
taataattaa
cgcaattata
tatcgcgege
aacgtccgca
ctgccaccag

acaggcagcc

tacagagccg
tccaccgtgg
tatgtatttt
tacatgtaaa
agacttgaag
ggtcaccaat
ggacgtcgaa
ataggaagtt
tttgatattg
atttaaagcg
aagtaagtat
agaaaacgtc
aaaccatgag
acgatagcgc
tccgtagggg
ccttatttece
aaagtgagag
gagtcaagca
cggtecttgceg
catgtaatgc
catttaatac
ggtgtcatct
atgtgttatt
ccagccaaca

catcag

cctgtggttg gcacatacaa atggacgaac ggataaacct tttcacgccc ttttaaatat

ccgattattc taataaacgc tcttttctct taggtttacc cgccaatata tcctgtcaaa

cactgatagt ttaaactgaa ggcgggaaac gacaatctga tctaagctag cttggaattg
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8220

8280

8340

8400

8460

8520

8580

8640

8700

8760

8820

8880

8940

9000

9060

9120

9180

9240

9300

9360

9420

9480

9540

9600

9656

60

120

180



gtaccacgcg
catatctcat
caaaatggct
ttagttagac
ttgattcaga
ctaatcgtga
acatcatgaa
aacgaattaa
actaacgttg
taacacgcgg
gggctgagat
gccaggtcac
ttttttgaaa
ttttectecte
aacaaacaaa
actctccaag
tacgataatg
ttectggatct
gaattcgttt
tctaagttga
gagagatcca
tgttgaagtt
aggttagatg
tgaacagaaa
tgtgtttgca
acgcatatcc
ccggaggcect
tgacgtacga
actgctgcat
ctatttacag
gggcagcttt
aacagtgtga
tttatgatat

gtttcgegge

tttcgacaaa
ctagatctag
agactcgatg
aaaatttaaa
atcgttttga
atagtgaata
agacactttc
attacgttga
cctggattga
atcgagcagg
gattaattag
gttatcttta
ggccgaaaat
cgctttgaag
atacaaacaa
ccgectgceggg
cagtcgagga
actttatttg
aatttggatc
ccgatcagtt
tgttcatgtt
agattgaatc
aagtttgtgt
gctatttctg
ggtccacttc
ggagttcgag
tcggtcactt
catcggeggt
gcctaatctg
ttatgtgaat
caacaactac
attgacgaca
ccctgttgag

ctttcattte

atttagaacg
gttatcatta
taattggtat
caactatttt
cgagttcgga
tgatgaaaca
tttcacggtc
attgtatgaa
ctcggtttaa
tcacagtcat
tttaaaaatt
cctgtggteg
aaagttgtaa
téttagtttt
caacaacatg
acgcaacagc
gctgaatgct
ctggatctcg
tgtgaacctc
agctcgatta
acctgggaaa
tgaacactgt
atagattctt
attcaatcag
tccaaggcag
atttccttta
gagttggagt
aacttttceccg
gatgtacgtg
cgtttgaaaa
gctgagaacc
gcgtatggca
gagttcggtt

catgagaata

aacttaatta
tgtaagaaag
ctcaactcaa
ttatgtatgc
tgtagtagta
ttgtatctta
tgaattaatt
atctaattga
gttaaccact
gaagccatca
agttaacacg
aaatgattcg
gagataaacc
attgcaacaa
gcacaatttc
ttggtgaatg
cgttccagac
atcttgtttt
cactaaatct
tagctaccag
tgatttgtat
caatgttaga
cgaaacttta
ggtttatttg
tgtctacgga
ctcatacgca
atctcatgat
cgcacctttt
acattgctcg
ggcagcagcg
cgcacttegt
ctgacaccta
ctgcgctact
tgcttctaga
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tgatctcaaa
ttttgacgaa
cattatactt
aagagtcagc
gccattattt
ttgtataaat
atgatacaat
acaagccaac
aaaaaaacgg
aagcaaaaga
agggaaaagyg
tgtctgtcga
cgcctatata
caacaacaaa
aacaaacaat
atttggcatc
gtcccaaggt
ctcaatttcc
tttggtttta
aatttggctt
atgtgaattg
ttgaatctga
ggatttgtag
actgtattga
acagaccctg
atccgetgtg
gcaagttccg
caaagggcgc
ccatgaagga
tcctgtgect
ccattgcgac
cgctgtagct
caggaagaat

ttgtgataca

tacattgata
tatggcacga
ataccaaaca
atatgtataa
aatgtacata
atccataaac
tctaatagaa
cacgacgacg
agctgtcatg
actaatccaa
ctgtctgaca
ttttaattat
aattcatata
ttacaataac
tgacatgcaa
tcgtecgegtt
aataggaact
ttgagatctg
ctagaatcga
gaccttgatg
aaatctgaac
acactgttta
tgtcgtacgt
actctttttg
attgcaacaa
cactccttgg
ttecggttctce
gattacgttc
cacaaggaag
gaataccaga
aaacctttcc
ctccatagca
gtgaaaactt

gtcacactcg

240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160

2220



atgagattgg
tttccatcat
ggtgataacc
agcaacatca
cacaaggagt
acgttcactc
gctatggacg
atcttcaagg
gtcttetttt
gttaaaattg
gacgcttcta
gtctacacgg
gtgctgagct
taagttgtta
aagatataag
aggcaattct
aagatgaaat
ggacaagtct
gcggtggttt
gaaataccta
attatttctt
tgtaccttcg
gatctttcca
gtgcttgaga
aatgtggacc
acaagatttt
gtttctaaag
gacgttgcct
ggggtcgtgt
tgtgaaaaat
tttcgacaaa
aaagggaact

ctacatagat

agctacgttc
aagtttatag
tgagcttctt
tcaagtacgt
tcectggteac
tgttccgtgg
atgcgtggca
ataacgctgce
gttgtctaaa
agtcttttaa
tcacaactgg
tcctaaatca
tcgtggagtc
cttatgattg
aattgagttt
aggtccatta
aatcctgaaa
ctgcgatgcece
tgtgaaagta
gtttcagttg
ttctaatttg
ccgaccgatt
aacctctaga
atctcecgactce
cggatatgge
aaactatgaa
taatttttac
ttcaagaaac
gcagagcata
ctagttgaag
ttggatgtgg
atgatgtctg

tacttaagtg

cagaaatcég
attgtacatg
cttccataat
gtgcaagacg
tagagtcaac
tgtgtaccac
ctacaaaaag
gttaaactte
cctatcaatt
acttttgtag
taggatgtct
catcaagacc
tattaggtct
ttttectcete
tcctctgatg
gcaatgacat
aagttccaga
ctgatggggg
gcagaacaag
atgaatgcta
cctgattttt
ggtactacag
agagtcagag
ttttgactta
agcaaaggta
ctgatcaata
tgttataaca
ctacagaaga
aggaagtgtt
gttececgtgec
acattgctga
cggtgtacac

cgtcgetgge

gtaacattcc
ctttgagatt
gagagcactc
ttcttcectg
acttggtact
aacaatgtgg
acgttagcaa
tggttccega
tctttgcgga
gtgagagaca
aggagagagyg
tatcaagcta
agagtgataa
tgctacatgt
atattattag
tcttectgat
agttcgacag
ttattcccectce
ccttagagat
ttttctgacc
ctattaattc
tacaagaagg
aagtactaca
gaggcgttta
aatcctggtc
atcattccta
ggtggtcgta
ggaaatctcg
gagcttacaa
ggcgtatgga
tttccatctc
agggtctatc

agctacagtc
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ttagttacct
tttctttgea
tcaattacac
ctagtcaacg
gcaagttcac
attgcgaaga
tgcttaatgce
aggtgctctt

aatttatttg

‘tggttatcgt

ttatggtgaa
aggcactgac
ttaacggtgt
attttgttgt
gtctgaatgg
cacgaagctg
aaccaccaat
ggtcaaggag
caaggttagt
tcagttgttc
attaggttcc
cggaggagtt
acgcattatc
agactttatg
cacactttta
aaagaccaca
gcaatcatga
gagtcgctaa
aatgatgctc
atgtgtccta
aagagtgtag
aaagttcaac

tcaaacctct

ttcttttctt
aacaatctca
ccacagcttc
cttcgtgtac
gagagtggat
gttttacaag
cgagaggacc
gaaattggaa
aagctgtaga
ccetetettt
caaggacttc
gtacgcaaac
cactgccagg
tcatttctgt
gacacagaca
ggtcatgtgce
gagctgattt
acgcttgtgce
atcatatgaa
tcttttgaga
cgagctatac
ccaatcgtgt
cgagctatca
tcagcagaag
cgataaaaac
cttttgtttt
agtcagaatt
aaccaggaga
cgttceegtg
agggtggtgg
atgcagttaa
aaatgaagaa

gcaaggtaag

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

4080

4140

4200



aggtcaaaag
gtatatgact
ctatgtttta
gagtgtggga
ggggtgtggc
gaaagccggt
attcggatat
agcctaacgc
ttatcgaaaa
cttcecattte
tctaactgtt
tgattttagt
gtgtgataag
ctagaagggt
taaatttcct
aaattcegtt
tcgetgatga
atttcttgtc
tgaaatgagt
ttccttaaca
aaggcagaag
aaaattttga
aagtttccaa
ttcaaggcca
gatggttacg
tgctattgtg
tttggtggceg
gatggtgaat
agttgaagca
attgtatgta
tgtttcttge
tgtttgttca
ttcttcecegg

atatttcctt

gtttcecgcaa
aacttctgag
ggtgcttaga
tgttaggaga
agaagacgcc
ttgtgatgag
gggaaaactt
caaagtaatt
ggtaagttct
catgaatagc
tgtggtattt
cecctgggaag
agcggataag
gtttaagagg
actgctgcta
catttgcaga
gaaggaagtc
aggatatatg
ttgetttttg
agaagtatga
tggtgagagg
ccttcacaca
ctttccttta
ceccgatcettt
caggatgtga
cgcttgacat
ctgacaagac
gtgatttcag
ggtctgtett
tgtcgatccc
aggtgtccaa
gacgcccaag
aaacagtact

aaacgtcaaa

tgatccctcet
tgttccttga
gatgttcacg
ggacgttggt
aaccacaagt
acatggttca
aagacgctca
ttggtecgatg
gcatttggtt
taagattttt
ttgttttaat
gaagcttcta
gacaatgtta
ttgtttatcg
tctcaatgtyg
gtcgecgaact
agaagagtta
gattataact
gtttctcecg
cggggcggtg
aaagggtgca
agctgacaag
ccatatcaaa
ctattcctga
acactgtgca
caactccgtt
acacaacgtg
aaatggagaa
tcctatttca
aagactttct
tagcaattac
tcaggagatt
attctcaatg

gattgcagaa

ttttttgttt
tgcatatttg
gcgttgaccce
tacttaaacc
tggttattgt
gggtggcggt
cgtcttgcag
gtgttccecgg
atgctccttg
tttctctgea
tattgctaca
agatgatcat
gaacggtgga
atgaaggact
acgtcgcata
ttcegtatcce
cgctcaggta
taatttttga
tgttataggt
atgtgtacca
ttgaacccaa
ttcgagttac
ctaaagttcg
ttaatttgtg
cgaggtgcaa
agagatcata
ttgtaaatat
gttgtccaat
tatgtttaat
tgttcactta
aaatcgatgce
ggcgagatat
aatttgatgc
tcgacttetce
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ctctagtttc
tgatgagaca
agagtcacag
taatgcgaaa
gttactcaac
gtcaagcgat
tccaaatggt
ttgtggaaaa
cattttaggt
ttcattcttc
ggtaaacttc
ccggagggcece
ttccttettg
aatgctgcat
tgtgtatggg
agcgcatttt
aagcaactgt
gaaatctgta
gcececggcetga
gcgecggtaga
taaccttacc
tggagaaggg
aaacttttta
atgaatccat
ggggagacgt
tcgagtgegt
tacaccgttg
ttecettettg
cctaggaatt
tatcttaact
agtattcagg
gcaattttac
tgttacgatg

caaatccgtg

aagaatttgg
aatgtttgtt
gagaaatctg
agtcacgcgt
tgggatgacg
tccttgatat
gagccaccgg
acgaaggaga
gttecgtcget
ttgcctcagt
tctgaagact
aaccaagctg
atgcatcctt
acaggttgtg
gacacaaagc
gcaaaactcg
gttttaatca
gtatttggcg
tgttacgtat
gagatccgtg
gttggagggt
ttacaaggta
tttgatcaac
attgactttt
acgagaagac
cacctcatgt
tgttggaccc
acatgtatag
tgatcaattg
ctctctttge
ggacagaact
tatgacgctc
aatttgaggg

caacttccta

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

5940

6000

6060

6120

6180

6240



aagaacaacc
caggtaaaat
aaggtcgata
tgtaattttc
ttgcaatgat
atactgcatc
gaacgaacga
ttagtggcag
catgttttac
ggtcagttag
atcaagagtc
cagacgatag
cttacgagga
acacctgcac
ctggaactcg
tacaagatct
gagttcctaa
atcaaaatta
agaaaaacga
aaaagtggtg
tcaatgatcc
tacattccta
ttcgaggcca
catgatagag
aaacatatta
agtaacttaa
aagaccgcgg
agattgttta
tgagtgattt
taaaaaccgt
gtgatataga
ctaggagccg

ataagtgtga

tattttcctc
attggatgcc
aattttattt
ctaattaact
caaaagaaac
tctggtggtt
aatgaccatg
attagtgttg
tggttttcta
cggactttaa
aaccaaagca
tctaccattc
tgttactcga
aaatagagga
acatttcgaa
gggaaaagtt
gttccatttt
ggttcaattt
ccttgaaaga
atgtgacaac
ccatggacaa
aaggtttaga
aactcttcag
gagccattgt
gagatgttgt
ataattgtgce
taggcggttce
gagatttgtt
cctcaatctt
gtctattagt
tttgttaatc
tttttaccgg

tagataagcg

aagcctaaaa
agacgatatt
tttttggtaa
gaaccaaaat
atgaatgcgc
gaaaagtttt
acaagggaga
ttaaagtctt
caattaaagg
ctttgtggat
aaagttagac
gaaaaagatc
aaggattgac
cttcttttct
gtacgataag
aggaattgat
tttgtaatcc
tcatcaacca
ttatacggcce
ctttattggt
agtgataaag
cttgcctgat
gaagaagtat
gtattacgat
tcacttagaa
gtatttttca
gtttgctttt
ctttgtttga
tcgaagaagg
actaaagata
aatgtgccat
agagtggcta

tctggtgaac

taagaactgce
ctttcettttg
aaggtcgata
tatacaaacc
cggatttgac
gggattcgta
gcttctccag
tggttagata
tggctttecga
ttgccggcag
ttgagtattc
aatgcgattt
tcttcgaagt
gacctagact
tcacaaaacg
gagtggctag
ttcaatgtta
aataatattt
ggaatcaaaa
aataccatca
gcagcttttt
attcaggcgg
ggttacttcet
ccgcttaaac
gagttacgcg
cagttagatg
tgtagtataa
taatgtcgat
aagagatctt
ttatatctgt
tagataagta
gtgccagact

tcaaaggagt
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ggcagaaatg
atttgtaact
attttteette
aggtttgctg
agggacaatt
tgttgacaag
gtaaggactt
atcgatgcct
aacaagagtc
tagatgagta
aagacgaata
tcggtccaat
ttctgttcta
caacccaggc
agttccattg
ctgaggtctg
ttttaacttt
ttcatgtata
catgtctttg
tcattgccge
gtggagacga
gcgcgaacct
gtggtcgtta
taatatctaa
agtctttgtg
aggccgttge
ttaagtattt
agtctcgtac
gccgaaggcet
caaggagtcg
tagatatgtg
tcgttaaagg

gcgtgattgg

ccgagaactg
ttttcctgte
ggagccatta
gaaaatttgg
gacattgagg
gaatttagtg
ctcatgaata
cctaattgtc
atctacagtt
caagcatatg
tcctgcattg
gttttcagaa
caccagaaag
gatggaaatt
tgctgtagag
gaaacaaggt
tcagatcaac
tataggtcac
gtatcaaagg
atgtttgagc
tagcctgatt
catgtggaac
tgttattcac
gttaggttgt
tgatgtagct
cgaggttcat
gtcagataag
gaacctaagg
ctaacgaggt
gagactttgt
ggtatcctag
tggagtgacg

tacgtacaga

6300

6360

6420

6480

6540

6600

6660

6720

6780

6840

6900

6960

7020

7080

7140

7200

7260

7320

7380

7440

7500

7560

7620

7680

7740

7800

7860

7920

7980

8040

8100

8160

8220



gccgcagceca
gtggacgcaa
ttttgtactg
taaactcact
gaagattgag
caataacgtt
cgaaggtttc
agttgtgcag
attggtcttg
agcggttgac
gtataagtac
cgtcttacaa
aacaacaaca
acaaccgtgg
gtttttectet
taaaccaaat
cacctgttaa
aatcctccect
ttcaaacatt
tatcatataa
gttatttatg
agaaaacaaa
actagatcga
gtctaagcgt
ccgaccggca
<210>
<211>

<212>
<213>

28

DNA
<220>
<223>

<400> 28
cctgtggttg

ccgattatte
cactgatagt

aggtcaacat

7422

agagtaagag
agaggaagcc
aaagcatatc
tgatgatcaa
gcgggttggce
gtcatgaagg
gaaggtaagc
agaaactaat
tattttgcag
aactttaaaa
agaccggaga
cattacaaac
aacaacaaac
ggtctcagat
ccacttgaat
tacgcaatgt
cgcacgtttg
aaccccgggt
tggcaataaa
tttctgttga
agatgggttt
atatagcgcg
cctgcatcca
caatttgttt

gcteggeaca

artificial

gcacatacaa
taataaacgc

ttaaactgaa

ggtggagcac

gttccagttc
gtggcaggta
ctgcttcatt
taaacttgat
agccgttagce
gtttgaggga
catcttcctg
taacctgact
gtgtggttga
gaaggaaaaa
agtacgccgg
ccgaataatc
aacattacaa
cagcggcecec
cgaagagata
tttgggttcc
acgtgtatta
aggggcccag
gtttcttaag
attacgttaa
ttatgattag
caaactagga
ccccagtaca
acaccacaat

aaatcaccac

T-DNA of pNMD670

atggacgaac
tcttttectcet

ggcgggaaac

gacacgcttg

aaattggttc
aggattttta
gggatattac
tttgcaggtt
tctggaagta
aaaggtcgtc
cttattttta
caaaatctac
cgaattcgtc
gaaggttgaa
tcctgattceg
gataactcga
ttacatttac
tagagcgtgg
gacttacggt
atttaaatcg
cagtgggaat
cggcegctcet
attgaatcct
gcatgtaata
agtcccgcaa
taaattatcg
ttaaaaacgt
atatcctgec

tcgatacagg

ggataaacct
taggtttacc
gacaatctga

tctactccaa
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caaattactt
tgatatagta
tgaaagcatt
catgttcgta
gtttcagttg
gcaataaatg
taatgaacat
cctcataatt
gattcggttg
gaaaagggtg
tttaatttga
gtatttttac
aattatccat
tgcgcacgat
gtaaatccgt
aaacccctta
aagtaaaagt
agctagagtc
gttgccggtc
attaacatgt
ttatacattt
cgcgeggtgt
ccgcaatgtg
accagccagc

cagcccatca

tttcacgecee
cgccaatata
tctaagctag

aaatatcaaa

tgtgtccacc
tgcttatgta
taactacatg
tacaagactt
ctatggtcac
atcecggacgt
agaaatagga
gttgtttgat
cagcatttaa
tagtaagtaa
aagaagaaaa
aacaattacc
gtgagacccc
agcgcatagt
aggggtggcyg
tttcctggat
gagaggttcg
aagcagatcg
ttgcgatgat
aatgcatgac
aatacgcgat
catctatgtt
ttattaagtt

caacagctcc

g

ttttaaatat
tcctgtcaaa
gcatgcctge

gatacagtct

8280

8340

8400

8460

8520

8580

8640

8700

8760

8820

8880

8940

9000

9060

9120

9180

9240

9300

9360

9420

9480

9540

9600

9660

9711

60

120

180

240



cagaagacca
gattccattg
cctacaaatg
gtggtcccaa
ccacgtcttc
aatcccacta
ggagaaaact
acccgcttga
acagactcca
atggaaaaac
gaggggttcg
aagaccatag
acatttatgt
gacattttcc
ataattgaca
ttcttggatc
tatgcgacct
atatacagcc
ggggcatacc
agggacccca
cacacagtga
agaggagact
ccaccacaga
atgatgcagc
gccaaagtca
gtttacttag
gacacacttt
gagaaaaaga
ttccaccecgg
caagcgtgga
ttctcagatg
gaggaagatt

gagcctgcag

aagggcaatt
cccagctatc
ccatcattgce
agatggaccc
aaagcaagtg
tecttegeaa
aaaccataca
aaaagaaagt
ccacaaaaac
acaaactagc
gcatagccac
agaataaact
ttcttaaacc
aaaatgttge
aactcacaga
cgagctacat
tagttctccce
tcaaatactt
atcatgaatt
aggatagctt
cagtacagtt
tgctcacacc
tcttectecece
tcttcttgta
gacaattaat
taagctacat
ctggtggcett
tgcagctgtt
tggatttttce
aagccttccg
gggacctgcet
tagctgcaat

gagacagaaa

gagacttttc
tgtcacttta
gataaaggaa
ccacccacga
gattgatgtg
gacccttcct
ccaccaacac
ttaacaaatg
tctcatccaa
taacccttac
caatccctat
tctagaggtg
cagaaagcta
cattgaacca
gatcacaacyg
agtggagaca
cgttgaggca
cggagatggt
cgctecatcta
tctcggacat
gcaggaatcg
ggaggtgcgc
aaaagttcac
tgttaggaca
taaatcatct
ggagttcctt
gctaacaaag
tggtcttgag
tttcaaagtg
accaagggaa
tgattgcttce
caggaaaacg

tcaatactca

aacaaagggt
ttgtgaagat
aggccatcgt
ggagcatcgt
atatctccac
ctatataagg
aaccaaaccc
gccaaggtgc
gatgaggctt
gctcaaacgg
agcattgaat
cttggttcceca
aactacatga
agagacgtag
gaaacagcat
ttccaaaact
gcctttaaaa
ttccagtata
caatggctca
ctcaattaca
ttcgcggcaa
actttcggcc
aactgcaaga
gtcaaggtcg
gacttggaca
gccgatttac
acccttgcac
gactacgcga
gaaacttggg
gtgtcggatg
acaagaatgc
cccgagatgg

aaccctgcag
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aatatccgga
agtggaaaag
tgaagatgcc
ggaaaaagaa
tgacgtaagg
aagttcattt
accacgccca
gcgaggttta
atagaaacat
ttgaagcggc
tgcatacaca
tcctaccaca
gaagaaaccc
ccaggtaccc
acattagtga
gcccaaaatt
tggaaagcac
taccaggcaa
aagtgggaaa
cgactgagca
accacttgta
aacctgacag
agccgattct
caaaaaattg
aatactctgc
aagctaccac
cggtgagggc
agttagtcaa
acttcagatt
tagaggaaat
cagcttatgce
atgtcggtca

aaactttcct

aacctcctceg
gaaggtggct
tctgccgaca
gacgttccaa
gatgacgcac
catttggaga
attgttacac
ccaatctttt
tegececate
taatgatcta
tgcagccgcet
agaacctgtt
gcggatcaag
caaggaaaca
cactctgcac
gcaaacattg
tcaccecgaac
ccatggtggce
gatcaagtgg
ggttgagatg
ctgcatcagg
gtacgtgatt
caagaaaact
tgacattttt
tgtggaactg
ctgcttctceca
ttggatacaa
agcagttgat
ccaccccttyg
ggaaagtttg
ggtaaacgca
agaagttaaa

caacaagctc

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220



cacaggaaac
gaaatccagg
atgggggcaa
acactcccaa
agtgtggaag
caagtcatcg
aaggcgctgyg
gtgtccgggce
ttgttcgcta
tacggcagtg
tggggcgaat
gtcattcatg
attggcaagg
agtaagaaag
gggggaacag
gaagccttag
caaagcgtct
gagtacttct
cttgcgaaca
gccgagttct
atgggcaccg
aaggtacaaa
gcactttcta
ttctgggaaa
caagcactca
acacacatgt
gaaaagtttg
gaagacacaa
gcgactatag
agcaagaagg
aaagagcgta
aagtacctca
ttcgatgaaa

ctaggtctac

acagtaggga
agtcaatgag
tacccagcaa
ccactaaacc
aggagcaggt
aaggacttcc
aaattcagag
tggaaaaaga
tgaacagaag
atgtaaagaa
acttgacagg
gagctggagg
gctcggacat
tgcctaacac
gcagcatagt
tctgtttcta
accatgaaac
caaaatactg
tgcttggtgt
tagaaggaat
ggaggaatga
tagtgttgga
gagccaccga
agttggacag
gggagtacga
gtgtcgagaa
acagagagat
ccattcagtt
atgcgegget
acattgggga
ttecttttte
gcaagtcaaa
ataagattat

ccaagattaa

ggtgaaacac
agctgaaggt
cgccgaactt
tgtcecectgea
taaactcctt
ttggaaacac
ggataggagt
ggacttccct
ccctgccacc
caagagaatt
aaagatagaa
ttctggaaaa
cactgtagtc
tgagccctat
catctttgac
ctctaaaatc
tgctgaggac
ccgatactat
ctacagtgag
cccaactttg
cacgttcaca
ccacaacacce
taggattcac
caccccttac
gceggcagag
tgaggagtcc
ccactctgaa
gttttcgcat
caagaccagc
cgttetgttt
ccaagaggtc
gtgcaacttg
ggtattcctc

gccaggtcaa

caggccgcaa
gatgccgaac
cctggcacga
aggtgggaag
ggaaaagaaa
tggattcctc
ggaacaatga
gaaggaactc
atcectttgg
ggtgccatca
agcttaactg
agtcatgcca
ctgccgacca
atgttcaaga
gattactcaa
aagctaatca
gcctccatca
ctcaatgcca
agaacgggag
gtaccctcgg
tacgctggat
caagtgtgta
ttcgtgaaca
ctcaagactt
gcagagccaa
gtgctagaag
tccecatggtce
caacaagcaa
aatcaagaaa
ttaaactacc
tgggaagctt
atcaatggga
aagtcgcagt
accatagcag
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agaaagctaa
caaatgaaat
atgatgccag
atgcttcatt
ccgttgaaac
aattaaatgc
tcatgcccat
caaaagagtt
acctgcttag
caaagacaca
agaggaaagt
tccagaaggce
atgaactgcg
cctctgaaaa
aacttcctcc
ttctaacagg
ggcatttggg
cacaccgcaa
tcaccgaaat
atgagaagag
gccaggggct
gcgcgaatgt
caagtgcaaa
tcctatcagt
ttcaagagcc
agtacaaaga
attcaaactg
aagatgagac
caaacttccg
aaaaagctat
gtgcccacga
ctgtgagaca
gggtcacaaa

ccttttacca

acgcctagct
aagcgggacyg
acaagaactc
cacagattct
agcgacgcaa
tgttggattc
cacagaaatg
ggcacgagaa
agccagagac
ggcaacgagt
tgcgacttgt
attgagagaa
gctagattgg
ggcgttaatt
cggttacata
agatagcaga
accagcaaca
caagaaagat
cagcatgagc
aaagctgtac
aactaagccg
gatgtacacg
ttcctcectgcec
ggtgagagaa
tgagcccceag
ggaactcttg
tgtccaaact
tctectcectgg
agaattcctg
gggtttaccc
agtacaaagc
gagcccagac
ggtggaaaaa

gcagactgtg

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

4080

4140

4200

4260



atgctttttg
gaagtcttca
tggaatttca
ggagccatgt
attcaggcat
atgcgectga
acccatacaa
gcactggact
ctaaagtcaa
tggctgatca
ttggctgaag
tatgcctatg
cacacactca
ctcagaaact
gctagtacaa
actcctgccea
cgtgccatag
atttggaagg
agacactgtg
tccaacggca
caattttgca
cctgctaact
ttcaatggag
tctgaagcetg
gcacaatcca
acgaccacag
gttaagttac
aggttattct
cggagccggt
gcatacactc
acctattcct
gaactcatac

ccacttctac

gaactatggce
taaactgtga
gcagacctag
tgcaatttga
acatagatat
ctggtgaagg
agtttgacat
gtgttccaga
agcctgtaat
caccaaaagg
ctaagggtga
accacaagga
cttgcagaac
ttctttaacc
cacagcccat
cagcttcagg
tagccagcaa
acatgaaggt
ctgatgtagg
tcagcagagc
tgaagtatgc
ggcaagcaca
tcaccaaccc
aaatgaatgc
acgactttgce
cagaggcagt
cttagagatt
aggacttcca
aagtccacag
ggtgtccetyg
gagggcaact
caggcacttt

ttggaaacat

taggtacatg
gacgacgcca
cttggctaat
ggtgctcaaa
taagactaat
tcccactttt
cccagccgga
agtgaagcat
cacgcagcaa
ggtgatgaaa
actcaagaaa
ctctctgeat
actaatcaag
gttaagttac
agggtcaact
cectgtteact
tgctgtcgea
gcccacagac
atcatcecget
tagactggca
cccagtggta
aggtttcaag
agctgccatc
tgcccaaact
cagcctagat
cgttactctg
tgaataagat
aatctttaga
ccctaaggaa
acaaggtgag
tcgcaatcct
ttgctgacce

catttcgagt

cgatggttca
gatgacatgt
gactacacag
gccaaacacc
gcacagattt
gatgcaaaca
actgctcaag
agtttccaca
aagaagggca
gacccaatta
tgtcaagatt
gacttgttcg
tcagggagag
cttagagatt
acctcaacta
atcccggatg
acaaatgagg
actatggcac
caaacagaaa
gcagcaatta
tggaactgga
cctgagcaca
atgcccaaag
gctgectttg
gcagctgtca
cctcctecat
ggatattctc
ttcaggacct
gttgatcctc
tatcagaact
cgatgagtat
ttatcaggca

tccgaggaaa
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gacaggcttt
ctgcatgggc
ctttcgacca
actgcatacc
tcctaggcac
ctgagtgcaa
tttatgcagg
ggcttgagga
gttggcctga
agctccatgt
cctatgaaat
atgagaaaca
gcactgtctc
tgaataagat
ccacaaaaac
gggatttctt
acctcagcaa
aggctgcttg
tgatagatac
aagaggtgtg
tgttaactaa
aattcgctgce
aggggctcat
tgaagattac
ctcgaggaag
aacagaaact
atcagtagtt
ttggtagtac
agacacccaa
agaggcatac
actttggaca
ccggagttta

gtggcagatt

ccagccaaaa
cttgaacaac
gtctcaggat
agaggaaatc
gttatcaatt
catagcttac
agacgactcc
caaattactc
gttttgtggt
tagcttaaaa
tgatctgagt
gtgtcaggca
actttcccgce
gtcagcacca
tgcaggcgca
tagtacagcc
gattgaggct
ggacttagtc
aggtccctat
cacacttagg
caacagtcca
attcgacttc
ccggccacceyg
aaaggccagyg
gatcaccgga
ttctttaacc
tgaaaagttt
atgcagtagc
cattcaccgt
agaagccagyg
acaccacaag
gcctagagcce

tgatagctgg

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

5940

6000

6060

6120

6180

6240



ctgtggcttc
attcaaaggg
gtccaggcat
agtcactatt
cgctatcacc
cggtcaattc
cctttetget
acggaggagc
cacgagtgag
tgctgatcta
atcatagcag
ggggaatcaa
gatctcaagc
accagctagc
cggtecgtatc
acgtctacat
taatataaat
cactgcatcc
tcaatttgtt

agctcggcac

<210> 29

gatttcgaga
ccectacteg
ggtgttgagt
gtgtctgccg
aggtcaaagg
tgaaaaagtg
ttctagaaat
ttacagagac
tctacacaac
tggaagtaaa
tcattagcac
tcacagtgtt
cactctccgt
aacaaacaag
actggaacaa
aaccgacgcec
aaaaaaaaaa
accccagtac
tacaccacaa

aaaatcacca

cgaactcacc
gaaaggtgat
ttgttaagce
caccaataga
gattgacata
tacatagtat
agcttacccce
ggcaccaaag
ggaaagaacg
tacatatctc
ttccttagtg
ggcttgcaaa
tgaacggtta
aacatgagag
caaccgctga
taccccagtt
aaaaaaaaaa
attaaaaacg
tatatcctge

ctcgatacag

<211>
<212>
<213>

6662
DNA
artificial

<220>
<223>

<400> 29
cctgtggttg

ccgattatte
cactgatagt
aggtcaacat
cagaagacca
gattccattg
cctacaaatg
gtggtcccaa

ccacgtcttc

gcacatacaa
taataaacgc
ttaaactgaa
ggtggagcac
aagggcaatt
cccagctatce
ccatcattgce
agatggaccc

aaagcaagtg

T-DNA of pNMD694

atggacgaac
tcttttectet
ggcgggaaac
gacacgcttg
gagacttttc
tgtcacttta
gataaaggaa
ccacccacga

gattgatgtg

ggaagaaggg
agccattgat
ctgccaagtg
ggaaattggc
tgtccgcgca
taggtctatc
acgtcggtga
caatcttgta
cagcatttgce
aacgcaatca
aggactgaac
ctagatgcag
agtttccatt
acctcgcgat
ggctgttgtc
tcatagtatt
aaaactagtg
tccgcaatgt
caccagccag

gcagccecatc

ggataaacct
taggtttacc
gacaatctga
tctactccaa
aacaaagggt
ttgtgaagat
aggccatcgt
ggagcatcgt
atatctccac
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cacttagaga
gaggagtctg
acgggacttg
cagtccacag
gggccatagg
atttgcttta
caacattcac
caactcccca
tgcecgttttg
tacttgtgcet
cttgtgtcat
aaaccataag
gatactcgaa
ttaaatcgat
actctaccac
ttctggtttg
agctcttctg
gttattaagt

ccaacagctc

ag

tttcacgccce
cgccaatata
tctaagctag
aaatatcaaa
aatatccgga
agtggaaaag
tgaagatgcc
ggaaaaagaa

tgacgtaagg

tcactggcat
agacaacact
agttcaaagt
ctttctacaa
ctgaccgctc
gtttcaatta
agcttgccac
aatctagggt
ctactgactt
tgtggtaaca
caagattact
ggccattgce
agaggtcagc
ggtctcagat
caccataact
attgtatgaa
tcagcgggcce
tgtctaagcg

ccecgacegge

ttttaaatat
tcctgtecaaa
gcatgcctge
gatacagtct
aacctcctceg
gaaggtggct
tctgccgaca
gacgttccaa

gatgacgcac

6300

6360

6420

6480

6540

6600

6660

6720

6780

6840

6900

6960

7020

7080

7140

7200

7260

7320

7380

7422

60

120

180

240

300

360

420

480

540



aatcccacta
ggagaaaact
acccgcttga
acagactcca
atggaaaaac
gaggggttcg
aagaccatag
acatttatgt
gacattttcce
ataattgaca
ttcttggatc
tatgecgacct
atatacagcc
ggggcatacc
agggacccca
cacacagtga
agaggagact
ccaccacaga
atgatgcagc
gccaaagtca
gtttacttag
gacacacttt
gagaaaaaga
ttcecacececgg
caagcgtgga
ttctcagatg
gaggaagatt
gagcctgcag
cacaggaaac
gaaatccagg

atgggggcaa

acactcccaa

agtgtggaag

teccttegeaa
aaaccataca
aaaagaaagt
ccacaaaaac
acaaactagc
gcatagccac
agaataaact
ttcttaaacc
aaaatgttgc
aactcacaga
cgagctacat
tagttctccc
tcaaatactt
atcatgaatt
aggatagctt
cagtacagtt
tgctcacacc
tecttectecce
tcttecttgta
gacaattaat
taagctacat
ctggtggcett
tgcagectgtt
tggatttttc
aagccttceg
gggacctgcet
tagctgcaat
gagacagaaa
acagtaggga
agtcaatgag
tacccagcaa

ccactaaacc

aggagcaggt

gacccttect
ccaccaacac
ttaacaaatg
tctcatccaa
taacccttac
caatccctat
tctagaggtg
cagaaagcta
cattgaacca
gatcacaacg
agtggagaca
cgttgaggca
cggagatggt
cgctcatcta
tctcggacat
gcaggaatcg
ggaggtgcgc
aaaagttcac
tgttaggaca
taaatcatct
ggagttcctt
gctaacaaag
tggtcttgag
tttcaaagtg
accaagggaa
tgattgcttc
caggaaaacg
tcaatactca
ggtgaaacac
agctgaaggt
cgccgaactt
tgtccctgea

taaactcctt

ctatataagg
aaccaaaccc
gccaaggtgce
gatgaggctt
gctcaaacgg
agcattgaat
cttggttcca
aactacatga
agagacgtag
gaaacagcat
ttccaaaact
gcctttaaaa
ttccagtata
caatggctca
ctcaattaca
ttegecggcaa
actttcggcce
aactgcaaga
gtcaaggtcg
gacttggaca
gccgatttac
acccttgcac
gactacgcga
gaaacttggg
gtgtcggatg
acaagaatgc
ccegagatgg
aaccctgcag
caggccgcaa
gatgccgaac
cctggcacga
aggtgggaag

ggaaaagaaa
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aagttcattt
accacgccca
gcgaggttta
atagaaacat
ttgaagcggce
tgcatacaca
tcctaccaca
gaagaaaccc
ccaggtaccc
acattagtga
gcccaaaatt
tggaaagcac
taccaggcaa
aagtgggaaa
cgactgagca
accacttgta
aacctgacag
agccgattct
caaaaaattg
aatactctgce
aagctaccac
cggtgagggc
agttagtcaa
acttcagatt
tagaggaaat
cagcttatgc
atgtcggtca
aaactttcct
agaaagctaa
caaatgaaat
atgatgccag
atgcttcatt

ccgttgaaac

catttggaga
attgttacac
ccaatctttt
tcgccccatce
taatgatcta
tgcagccgcet
agaacctgtt
gcggatcaag
caaggaaaca
cactctgcac
gcaaacattg
tcacccgaac
ccatggtggce
gatcaagtgg
ggttgagatg
ctgcatcagg
gtacgtgatt
caagaaaact
tgacattttt
tgtggaactg
ctgcttctea
ttggatacaa
agcagttgat
ccacccecttg
ggaaagtttg
ggtaaacgca
agaagttaaa
caacaagctc
acgcctégct
aagcgggacyg
acaagaactc
cacagattct

agcgacgcaa

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520



caagtcatcg
aaggcgctgg
gtgtccggge
ttgttcgcta
tacggcagtg
tggggcgaat
gtcattcatg
attggcaagg
agtaagaaag
gggggaacag
gaagccttag
caaagcgtct
gagtacttct
cttgcgaaca
gccgagttcet
atgggcaccg
aaggtacaaa
gcactttcta
ttctgggaaa
caagcactca
acacacatgt
gaaaagtttg
gaagacacaa
gcgactatag
agcaagaagg
aaagagcgta
aagtacctca
ttcgatgaaa
ctaggtctac
atgctttttg
gaagtcttca
tggaatttca
ggagccatgt

attcaggcat

aaggacttcce
aaattcagag
tggaaaaaga
tgaacagaag
atgtaaagaa
acttgacagg
gagctggagg
gctcggacat
tgcctaacac
gcagcatagt
tctgtttcta
accatgaaac
caaaatactg
tgcttggtgt
tagaaggaat
ggaggaatga
tagtgttgga
gagccaccga
agttggacag
gggagtacga
gtgtcgagaa
acagagagat
ccattcagtt
atgcgcggcect
acattgggga
ttccttttte
gcaagtcaaa
ataagattat
ccaagattaa
gaactatggc
taaactgtga
gcagacctag
tgcaatttga

acatagatat

ttggaaacac
ggataggagt
ggacttccct
ccctgecacc
caagagaatt
aaagatagaa
ttctggaaaa
cactgtagtc
tgagccctat
catctttgac
ctctaaaatc
tgctgaggac
ccgatactat
ctacagtgag
cccaactttg
cacgttcaca
ccacaacacc
taggattcac
caccccttac
gccggceagag
tgaggagtcc
ccactctgaa
gttttecgeat
caagaccagc
cgttctgttt
ccaagaggtc
gtgcaacttg
ggtattcctc
gccaggtcaa
taggtacatg
gacgacgcca
cttggctaat
ggtgctcaaa

taagactaat

tggattcctc
ggaacaatga
gaaggaactc
atccctttgg
ggtgccatca
agcttaactg
agtcatgcca
ctgccgacca
atgttcaaga
gattactcaa
aagctaatca
gcctccatca
ctcaatgcca
agaacgggag
gtaccctcecgg
tacgctggat
caagtgtgta
ttcgtgaaca
ctcaagactt
gcagagccaa
gtgctagaag
tececcatggte
caacaagcaa
aatcaagaaa
ttaaactacc
tgggaagctt
atcaatggga
aagtcgcagt
accatagcag
cgatggttca
gatgacatgt
gactacacag
gccaaacacc
gcacagattt
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aattaaatgc
tcatgceccat
caaaagagtt
acctgcttag
caaagacaca
agaggaaagt
tccagaaggce
atgaactgcg
cctctgaaaa
aacttcctcc
ttctaacagg
ggcatttggg
cacaccgcaa
tcaccgaaat
atgagaagag
gccaggggct
gcgcgaatgt
caagtgcaaa
tcctatcagt
ttcaagagcc
agtacaaaga
attcaaactg
aagatgagac
caaacttccg
aaaaagctat
gtgcccacga
ctgtgagaca
gggtcacaaa
ccttttacca
gacaggcttt
ctgcatgggc
ctttcgacca
actgcatacc

tcctaggecac

tgttggattc
cacagaaatg
ggcacgagaa
agccagagac
ggcaacgagt
tgcgacttgt
attgagagaa
gctagattgg
ggcgttaatt
cggttacata
agatagcaga
accagcaaca
caagaaagat
cagcatgagc
aaagctgtac
aactaagccg
gatgtacacg
ttectetgece
ggtgagagaa
tgagccccag
ggaactcttg
tgtccaaact
tctectcetgg
agaattcctg
gggtttaccc
agtacaaagc
gagcccagac
ggtggaaaaa
gcagactgtg
ccagccaaaa
cttgaacaac
gtctcaggat
agaggaaatc

gttatcaatt

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

4080

4140

4200

4260

4320

4380

4440

4500

4560



atgcgcctga
acccatacaa
gcactggact
ctaaagtcaa
tggctgatca
ttggctgaag
tatgcctatg
cacacactca
ctcagaaact
atcagtagtt
ttggtagtac
agacacccaa
agaggcatac
actttggaca
ccggagttta
gtggcagatt
cacttagaga
gaggagtctg
acgggacttg
cagtccacag
gggccatagg
atttgcttta
caacattcac
caactcccca
tgcegttttg
tacttgtgcect
cttgtgtcat
aaaccataag
gatactcgaa
ttaaatcgat
actctaccac
ttctggtttg

agctecttctg

ctggtgaagg
agtttgacat
gtgttccaga
agcctgtaat
caccaaaagg
ctaagggtga
accacaagga
cttgcagaac
ttctttaacc
tgaaaagttt
atgcagtagc
cattcaccgt
agaagccagg
acaccacaag
gcctagagcec
tgatagctgg
tcactggcat
agacaacact
agttcaaagt
ctttctacaa
ctgaccgcetce
gtttcaatta
agcttgccac
aatctagggt
ctactgactt
tgtggtaaca
caagattact
ggccattgcece
agaggtcagc
ggtctcagat
caccataact
attgtatgaa

tcagcgggcec

tcccactttt
cccagccgga
agtgaagcat
cacgcagcaa
ggtgatgaaa
actcaagaaa
ctctctgcat
actaatcaag
gttaagttac
aggttattct
cggagccggt
gcatacactc
acctattcct
gaactcatac
ccacttctac
ctgtggctte
attcaaaggg
gtccaggcat
agtcactatt
cgctatcacc
cggtcaattc
cctttetget
acggaggagc
cacgagtgag
tgctgatcta
atcatagcag
ggggaatcaa
gatctcaagc
accagctagc
cggtcgtatc
acgtctacat
taatataaat

cactgcatcc

gatgcaaaca
actgctcaag
agtttccaca
aagaagggca
gacccaatta
tgtcaagatt
gacttgtteg
tcagggagag
cttagagatt
aggacttcca
aagtccacag
ggtgtcecctg
gagggcaact
caggcacttt
ttggaaacat
gatttcgaga
ccecctacteg
ggtgttgagt
gtgtctgcecg
aggtcaaagg
tgaaaaagtg
ttctagaaat
ttacagagac
tctacacaac
tggaagtaaa
tcattagcac
tcacagtgtt
cactctccgt
aacaaacaag
actggaacaa
aaccgacgcc
aaaaaaaaaa

accccagtac
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ctgagtgcaa
tttatgcagg
ggcttgagga
gttggcctga
agctccatgt
cctatgaaat
atgagaaaca
gcactgtctc
tgaataagat
aatctttaga
ccctaaggaa
acaaggtgag
tcgcaatcct
ttgctgacce
catttcgagt
cgaactcacc
gaaaggtgat
ttgttaagcc
caccaataga
gattgacata
tacatagtat
agcttacccc
ggcaccaaag
ggaaagaacg
tacatatctc
ttccttagtg
ggcttgcaaa
tgaacggtta
aacatgagag
caaccgctga
taccccagtt
aaaaaaaaaa

attaaaaacg

catagcttac
agacgactcc
caaattactc
gttttgtggt
tagcttaaaa
tgatctgagt
gtgtcaggca
actttcccge
ggatattctc
ttcaggacct
gttgatcctc
tatcagaact
cgatgagtat
ttatcaggca
tccgaggaaa
ggaagaaggyg
agccattgat
ctgccaagtg
ggaaattggc
tgtccgegcea
taggtctatc
acgtcggtga
caatcttgta
cagcatttgc
aacgcaatca
aggactgaac
ctagatgcag
agtttccatt
acctcgcgat
ggctgttgtce
tcatagtatt
aaaactagtg

tcegcaatgt

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

6420

6480

6540



gttattaagt tgtctaagcg tcaatttgtt tacaccacaa tatatcctgc caccagccag

ccaacagctc cccgaccggce agctcggcac aaaatcacca ctcgatacag gcagcccatc

ag

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

30
5168
DNA
arti

<220>
<223>

<400> 30
cctgtggttyg

ccgattattc
cactgatagt
ccaatcccac
attcaacacc
gatgactggg
tttgccacta
gacaggttga
gccctaacaa
agcagtgatc
ctctatcttt
actgataatg
agagaggcct
atcaaatacc
aagaacacag
caaggcttge
cctactgaat
cgcegtgaag
aatcttcgte
agtctcagaa
cctecggatte
tggctcctac
cgacagtggt
tccaaccacg

cgcacaatcc

ggagaggaca

ficial

gcacatacaa
taataaacgc
ttaaactgaa
aaaaatctga
ctcatatcaa
gttgtacaaa
ttacagaggc
acttcatccc
gcccaccaaa
cagccccaaa
acgatctagg
agaaggttag
acgcagcagyg
ttcccaagaa
agaaagacat
ttcataaacc
ctaaggccat
actggcgaac
aacatggtgg
gaccaaaggg
cattgcccag
aaatgccatc
cccaaagatg
tcttcaaagce
cactatcctt

cgctcgagta

T-DNA of pNMD3486

atggacgaac
tcttttetet
ggcgggaaac
gcttaacagce
ctactacgtt
ggcggcaaca
aagagcagca
caaaggagaa
gcaaaaagcc
agagatctcc
aaggaagttc
cctcttcaat
gcccatcaag
ggttaaagat
atttctcaag
aaggcaagta
gcatggagtc
agttcataca
agcacgacac
ctattgagac
ctatctgtca
attgcgataa
gacccccacce
aagtggattg
cgcaagaccc

taagagctca

ggataaacct
taggtttacc
gacaatctga
acagttgctc
gtgtataacg
aacggcgttc
gctgacgcgt
gctcaactca
cactggctca
tttgcccegg
gaaggtgaag
ttcagaaaga
acgatctacc
gcagtcaaaa
atcagaagta
atagagattg
taagattcaa
gagtctttta
tctggtctac
ttttcaacaa
cttcatcgaa
aggaaaggct
cacgaggagc
atgtgacatc
ttcctctata
tttttacaac
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tttcacgcce
cgccaatata
tctaagctag
ctctcagagc
gtccacatgc
ccggagttgce

acacaacaag

agcccaagag

cgctaggaac
agattacaat
gtgacgacac
atgctgaccc
cgagtaacaa
gattcaggac
ctattccagt
gagtctctaa
atcgaggatc
cgactcaatg
tccaaaaatg
aggataattt
aggacagtag
atcattcaag
atcgtggaaa
tccactgacg
taaggaagtt

aattaccaac

ttttaaatat
tcctgtcaaa
gcatggaatt
agaatcgggt
cggtatatac
acacaagaaa
tcagcaaaca
ctttgctaag
caaaaggccc
ggacgatttc
tatgttcacc
acagatggtt
tcteccaggag
taattgcatc
atggacgatt
aaaggtagtt
taacagaact
acaagaagaa
tcaaagatac
cgggaaacct
aaaaggaagg
atctctctgce
aagaagacgt
taagggatga
catttcattt

aacaacaaac

6600

6660

6662

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560



aacaaacaac
cccagctgga
tatagctaat
agatgctaag
ggccagtgat
ggcaatggca
gtacagggag
agatgctggt
caagcagatc
cttgcgatga
taatgcatga
taatacgcga
tcatctatgt
cttaacagca
tactacgttg
gcggcaacaa
agagcagcag
aaaggagaag
caaaaagccc
gagatctcct
aggaagttcg
ctcttcaatt
cccatcaaga
gttaaagatg
tttctcaaga
aggcaagtaa
catggagtct
gttcatacag
gcacgacact
tattgagact
tatctgtcac
ttgcgataaa

acccccaccce

attacaatta
gatggcggag
atcagcagga
gatacagttc
aagtgtcaaa
acattaggat
ttggagggtg
ggcggtgttte
gttcaaacat
ttatcatata
cgttatttat
tagaaaacaa
tactagatcg
cagttgctcc
tgtataacgg
acggcgttce
ctgacgcgta
ctcaactcaa
actggctcac
ttgcceccgga
aaggtgaagg
tcagaaagaa
cgatctaccc
cagtcaaaag
tcagaagtac
tagagattgg
aagattcaaa
agtcttttac
ctggtctact
tttcaacaaa
ttcatcgaaa
ggaaaggcta

acgaggagca

catttacaat
aaagcggcgg
tcatgaagaa
aggaatgcgt
aagagaaaag
ttgaggatta
ataataaggg
ctggtgaaga
ttggcaataa
atttctgttg
gagatgggtt
aatatagcgce
acctgcaggce
tctcagagca
tccacatgce
cggagttgca
cacaacaagt
gcccaagagc
gctaggaacc
gattacaatg
tgacgacact
tgctgaccca
gagtaacaat
attcaggact
tattccagta
agtctctaaa
tcgaggatct
gactcaatga
ccaaaaatgt
ggataatttc
ggacagtaga
tcattcaaga

tcgtggaaaa

tatcgatacc
ttccgttagg
agegttgect
ctctgagttc
gaaaactgtg
cctggaacct
atcaggaaag
aatgccgagce
agtttcttaa
aattacgtta
tttatgatta
gcaaactagg
atgccaattc
gaatcgggta
ggtatatacg
cacaagaaat
cagcaaacag
tttgctaagg
aaaaggccca
gacgatttcc
atgttcacca
cagatggtta
ctccaggaga
aattgcatca
tggacgattc
aaggtagttc
aacagaactc
caagaagaaa
caaagataca
gggaaacctc
aaaggaaggt
tctctetgece

agaagacgtt
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atggcggata
gagcaggatc
cctaatggta
atcagcttca
aatggtgatg
ctaaagatat
agtggagatg
tggtaaggat
gattgaatcc
agcatgtaat
gagtcccgca
ataaattatc
caatcccaca
ttcaacaccc
atgactgggg
ttgccactat
acaggttgaa
ccctaacaag
gcagtgatcc
tctatcttta
ctgataatga
gagaggccta
tcaaatacct
agaacacaga
aaggcttgct
ctactgaatc
gcecgtgaaga
atcttcgtca
gtctcagaag
ctcggattcc
ggctcctaca
gacagtggtc

ccaaccacgt

cgccttcgag
gataccttcc
agattggaaa
tcactagcga
atttgttgtg
acctagcgag
gatcaaatag
cctctagagt
tgttgceggt
aattaacatg
attatacatt
gcgcgeggtg
aaaatctgag
tcatatcaac
ttgtacaaag
tacagaggca
cttcatcccc
cccaccaaag
agccccaaaa
cgatctagga
gaaggttagc
cgcagcaggyg
tcccaagaag
gaaagacata
tcataaacca
taaggccatg
ctggcgaaca
acatggtgga
accaaagggc
attgcccagce
aatgccatca
ccaaagatgg

cttcaaagca

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

3300

3360

3420

3480

3540



agtggattga
gcaagaccct
aagagctcta
catttacaat
gtgaacgttg
gtccgagttg
ccettggttt
acgacgggac
actatgcagc
ttcgaggagt
tggcaattcg
tatcaagagg
ctagagtcct
attctgttgt
ttecggttcat
ccgttcaatt
atattgtgct
tgegttttat
gactgattac
acaccgagcg
atgggtgaga
cattcaaccc
gcattttttt
caaatcgttg
tgcataagct
caatgtgtta
agccagccaa
cccatcag

<210>
<211>

<212>
<213>

31
4946
DNA
arti

<220>
<223>

<400> 31

tgtgacatct
tcctctatat
tttttacaac
taccatggaa
gaatggagga
gactgagtgg
caaggaaagc
ggaaacttca
atctcgattt
tagtgtcacc
gtctaagcaa
atgccctgaa
gctttaatga
gcacgttgta
tctaatgaat
tactgattgt
gaataggttt
tattacaaat
ataaatctta
gcgaactaat
ttccttgaag
ggtccagcac
ggtgtatgtg
ggcgggtcca
cttctgtcag
ttaagttgtc

cagctcceccg

ficial

ccactgacgt
aaggaagttc
aattaccaac
cgagctatac
tcaggaagtt
cggctacata
tggggtttcg
ctgcacagag
ctcggtttecg
atttctggag
gaactgctac
ggtgttgaaa
gatatgcgag
aaaaacctga
atatcacccg
accctactac
atagcgacat
ccaattttaa
ttcaaatttc
aacgctcact
ttgagtattg
ggcggccggyg
ggccccaaat
gggcgaattt
cgggcccact
taagcgtcaa

accggcagcet

T-DNA of pNMD3493

aagggatgac
atttcatttg
aacaacaaac
aaggaaacga
ccacttctce
acgatgagac
ggaaagttgt
tccttggatc
accagatcgg
ggtcgcgaac
agcttacccc
ccttcgaaga
acgcctatga
gcatgtgtag
ttactatcgt
ttatatgtac
ctatgataga
aaaaagcggc
aaaagtgccc
gaagggaact
gccgtcecget
taaccgactt
gaagtgcagg
tgcgacaaca
gcatccaccc
tttgtttaca

cggcacaaaa

gcacaatccc
gagaggacac
aacaaacaac
tgctagggaa
cttcaaactt
gatttcgaat
atttaagaga
ttggacggga
atgtacctat
tcttcagcecat
agtcaaagtg
agaaagcgag
tcgcatgata
ctcagatcct
atttttatga
aatattaaaa
gcgccacaat
agaaccggtc
caggggctag
ccggttecce
ctaccgaaag
gctgccccga
tcaaaccttg
tgtcgaggct
cagtacatta
ccacaatata

tcaccactcg

actatccttce
gctcgagtat
attacaatta
caagcttatg
cctgacgaaa
caagataatc
tatctcagat
gattcggtta
agtattcggt
ctcagtgaaa
gaaagtgatg
taaggatcct
tttgctttca
taccgcecggt
ataatattct
tgaaaacaat
aacaaacaat
aaacctaaaa
tatctacgac
gccggcgege
ttacgggcac
gaattatgca
acagtgacga
cagcaggacc
aaaacgtccg
tcctgeccacce

atacaggcag

cctgtggttg gcacatacaa atggacgaac ggataaacct tttcacgecc ttttaaatat
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3600

3660

3720

3780

3840

3900

3960

4020

4080

4140

4200

4260

4320

4380

4440

4500

4560

4620

4680

4740

4800

4860

4920

4980

5040

5100

5160

5168

60



ccgattattce
cactgatagt
ccaatcccac
attcaacacc
gatgactggg
tttgccacta
gacaggttga
gccctaacaa
agcagtgatc
ctctatcttt
actgataatg
agagaggcct
atcaaatacc
aagaacacag
caaggcttgce
cctactgaat
cgccgtgaag
aatcttcgte
agtctcagaa
cctecggattce
tggctcctac
cgacagtggt
tccaaccacyg
cgcacaatcc
ggagaggaca
aacaaacaac
gtggttcaac
tgttcacttce
ctcattcgag
ttaaggatcc
ttgaatcctg
catgtaataa

gtccegcaat

taataaacgc
ttaaactgaa
aaaaatctga
ctcatatcaa
gttgtacaaa
ttacagaggc
acttcatcce
gcccaccaaa
cagccccaaa
acgatctagg
agaaggttag
acgcagcagg
ttcccaagaa
agaaagacat
ttcataaacc
ctaaggccat
actggcgaac
aacatggtgg
gaccaaaggg
cattgcccecag
aaatgccatc
cccaaagatg
tcttcaaagce
cactatcctt
cgctcgagta
attacaatta
agcgagaagg
tctgecatcce
atagtcgagg
tctagagtca
ttgceggtet
ttaacatgta

tatacattta

tcttttctct
ggcgggaaac
gcttaacagc
ctactacgtt
ggcggcaaca
aagagcagca
caaaggagaa
gcaaaaagcc
agagatctcc
aaggaagttc
cctettcaat
gcccatcaag
ggttaaagat
atttctcaag
aaggcaagta
gcatggagtc
agttcataca
agcacgacac
ctattgagac
ctatctgtca
attgcgataa
gacccccacce
aagtggattg
cgcaagaccc
taagagctca
catttacaat
gattcggctt
aaggggaagg
ggaatagagg
agcagatcgt
tgcgatgatt
atgcatgacg

atacgcgata

taggtttacc
gacaatctga
acagttgctc
gtgtataacg
aacggcgttce
gctgacgcegt
gctcaactca
cactggctca
tttgcceccgg
gaaggtgaag
ttcagaaaga
acgatctacc
gcagtcaaaa
atcagaagta
atagagattg
taagattcaa
gagtctttta
tctggtctac
ttttcaacaa
cttcatcgaa
aggaaaggct
cacgaggagc
atgtgacatc
ttcctcectata
tttttacaac
tatcgatacc
tatcgaagtg
attcaagaca
acctcaagct
tcaaacattt
atcatataat
ttatttatga

gaaaacaaaa
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cgccaatata
tctaagctag
ctctcagagce
gtccacatgce
ccggagttgce
acacaacaag
agcccaagag
cgctaggaac
agattacaat
gtgacgacac
atgctgaccc
cgagtaacaa
gattcaggac
ctattccagt
gagtctctaa
atcgaggatc
cgactcaatg
tccaaaaatg
aggataattt
aggacagtag
atcattcaag
atcgtggaaa
tccactgacg
taaggaagtt
aattaccaac
atgctagagg
gaaggccagg
ctggaggaag
gcgaacgtta
ggcaataaag
ttctgttgaa
gatgggtttt

tatagcgcge

tcctgtcaaa
gcatggaatt
agaatcgggt
cggtatatac
acacaagaaa
tcagcaaaca
ctttgctaag
caaaaggccc
ggacgatttc
tatgttcacc
acagatggtt
tctccaggag
taattgcatc
atggacgatt
aaaggtagtt
taacagaact
acaagaagaa
tcaaagatac
cgggaaacct
aaaaggaagg

atctctctgce

aagaagacgt

taagggatga
catttcattt
aacaacaaac
gcaaagtgaa
atgacgtgtt
gacaggcagt
ccaaagaggc
tttcttaaga
ttacgttaag
tatgattaga

aaactaggat

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040



aaattatcgc
atcccacaaa
caacaccctce
gactggggtt
gccactatta
aggttgaact
ctaacaagcc
agtgatccag
tatctttacg
gataatgaga
gaggcctacg
aaataccttc
aacacagaga
ggcttgcettce
actgaatcta
cgtgaagact
cttcgtcaac
ctcagaagac
cggattccat
ctcctacaaa
cagtggtccc
aaccacgtct
acaatcccac
gaggacacgc
caaacaacat
ctagggaaca
tcaaacttcc
tttcgaatca
ttaagagata
ggacgggaga
gtacctatag
ttcagcatct
tcaaagtgga

aaagcgagta

gcgeggtgte
aatctgagct
atatcaacta
gtacaaaggc
cagaggcaag
tcatccccaa
caccaaagca
ccccaaaaga
atctaggaag
aggttagcect
cagcagggcce
ccaagaaggt
aagacatatt
ataaaccaag
aggccatgca
ggcgaacagt
atggtggagc
caaagggcta
tgcccagcta
tgccatcatt
aaagatggac
tcaaagcaag
tatccttegce
tcgagtataa
tacaattaca
agcttatggt
tgacgaaagt
agataatccc
tctcagatac
ttcggttaac
tattcggttt
cagtgaaatg
aagtgatgta

aggatcctet

atctatgtta
taacagcaca
ctacgttgtg
ggcaacaaac
agcagcagct
aggagaagct
aaaagcccac
gatcteccttt
gaagttcgaa
cttcaatttc
catcaagacg
taaagatgca
tctcaagatce
gcaagtaata
tggagtctaa
tcatacagag
acgacactct
ttgagacttt
tctgtcactt
gcgataaagg
ccccacccac
tggattgatg
aagacccttc
gagctctatt
tttacaatta
gaacgttgga
ccgagttgga
cttggtttca
gacgggacgg
tatgcagcat
cgaggagtta
gcaattcggt
tcaagaggat

agagtcctge

ctagatcgac
gttgctcctce
tataacggtc
ggcgttceceg
gacgcgtaca
caactcaagc
tggctcacgce
gccccgéaga
ggtgaaggtg
agaaagaatg
atctacccga
gtcaaaagat
agaagtacta
gagattggag
gattcaaatc
tcttttacga
ggtctactcc
tcaacaaagg
catcgaaagg
aaaggctatc
gaggagcatc
tgacatctcc
ctctatataa
tttacaacaa
ccatggaacg
atggaggatc
ctgagtggcg
aggaaagctg
aaacttcact
ctcgatttcet
gtgtcaccat
ctaagcaaga
gccctgaagg
tttaatgaga
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ctgcaggcat
tcagagcaga
cacatgccgg
gagttgcaca
caacaagtca
ccaagagctt
taggaaccaa
ttacaatgga
acgacactat
ctgacccaca
gtaacaatct
tcaggactaa
ttccagtatg
tctctaaaaa
gaggatctaa
ctcaatgaca
aaaaatgtca
ataatttcgg
acagtagaaa
attcaagatc
gtggaaaaag
actgacgtaa
ggaagttcat
ttaccaacaa
agctatacaa
aggaagttcc
gctacataac
gggtttcggg
gcacagagtc
cggtttcgac
ttctggaggg
actgctacag
tgttgaaacc

tatgcgagac

gccaattcca
atcgggtatt
tatatacgat
caagaaattt
gcaaacagac
tgctaaggcc
aaggcccagc
cgatttccte
gttcaccact
gatggttaga
ccaggagatc
ttgcatcaag
gacgattcaa
ggtagttcct
cagaactcgc
agaagaaaat
aagatacagt
gaaacctcct
aggaaggtgg
tctctgccga
aagacgttcc
gggatgacgc
ttcatttgga
caacaaacaa
ggaaacgatg
acttctcect
gatgagacga
aaagttgtat
cttggatctt
cagatcggat
tcgcgaactc
cttaccccag
ttcgaagaag

gcctatgatce

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

3900

3960

4020

4080



gcatgatatt
cagatcctta
ttttatgaat
tattaaaatg
gccacaataa
aaccggtcaa
ggggctagta
ggttccecege
accgaaagtt
tgccececgaga
aaaccttgac
tcgaggctca
gtacattaaa
acaatatatc

accactcgat

tgctttcaat
ccgeeggttt
aatattctcc
aaaacaatat
caaacaattg
acctaaaaga
tctacgacac
cggcgcegeat
acgggcacca
attatgcagce
agtgacgaca
gcaggacctg
aacgtccgca
ctgccaccag

acaggcagcc

tctgttgtge
cggttcattce
gttcaattta
attgtgctga
cgttttatta
ctgattacat
accgagcggce
gggtgagatt
ttcaacccgg
atttttttgg
aatcgttggg
cataagctct
atgtgttatt
ccagccaaca

catcag

acgttgtaaa
taatgaatat
ctgattgtac
ataggtttat
ttacaaatcc
aaatcttatt
gaactaataa
ccttgaagtt
tccagcacgg
tgtatgtggg
cgggtccagg
tctgtcagceg
aagttgtcta

gcteccccgac
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aaacctgagc
atcacccgtt
cctactactt
agcgacatct
aattttaaaa
caaatttcaa
cgctcactga
gagtattggc
cggccgggta
ccccaaatga
gcgaattttg
ggcccactgce
agcgtcaatt

cggcagctcg

atgtgtaget
actatcgtat
atatgtacaa
atgatagagc
aaagcggcag
aagtgcccca
agggaactcc
cgtcecgetcet
accgacttgce
agtgcaggtc
cgacaacatg
atccacccca
tgtttacacc

gcacaaaatc

4140

4200

4260

4320

4380

4440

4500

4560

4620

4680

4740

4800

4860

4920

4946



