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SEQUENCE LISTING
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in transgenic organisms

<130>
<160>
<170>
<210> 1

<211> 1368
<212> DNA
<213>

<400> 1
atgtcattgg

BPS6
35

cacggagcta
acttctaagg
cacccgggag
aacttccata
gtagcggatg
ctcgaggcecg
gtcgttgcta
gccattgtag
tattcgctca
ggttgcggaa
caaaagttgg
atcggtgcta
tttggaggcg
cacgcattga
tggtatgcag
gtggcagtcg
gttgttccac
caatctaaca
caccttttcc
ttgtttgaaa
acatacgtga
ggattaacga
<210> 2

<211> 455
<212> PRT

5606PC

ctgctaaaga
caaataagtc
agatgatcat
gaagcattat
ttaggtctaa
gattcgctag
aaggttactt
tgtactgggc
caggaatagc
caggtaatat
tgtccggttyg
gtgcagatcc
aggctagggg
ttatcacaac
gagtaggaaa
cattcggtca
gaggtacata
acgataagca
cacctctagt
ctagcatgcc
aacatggcgt
atctcttggc

ctagggagtc

PatentIn version 3.5

Emiliana huxleyi

tgcagcctcg
aagaactgat
aaggggtcgt
taaactctcc
aaaagcggat
agacgctttg
cgaaccgaat
gggtattaga
tcaggggaga
taaacttgat
ttattggaga
agaccttcaa
agcaggaaag
cctggtatct
ccaactcgaa
tcttgggctt
tatcttcacg
tatttcttgg
caattggtgg
acaatataac
agagtacgat
tgtgggaaat
tgcggctgtt

gcccactcat
gcagcagacc
gtgtatgatg
ttaggttctg
aaaatgttga
tctgcagact
ctgtggcatg
cttatctggg
tgcggttggce
cgacacatgc
aaccaacata
acaatgcctc
tcgtggctag
tttggttggc
ttaggctata
ggtggtgctt
aactttgcgg
accttgtatt
atggcctatc
catcctaaaa
gtcagaactt
gcatctcatt
agagttacag
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ccgtcttgga
ttacagttag
tctctgattt
atgcaacaga
gagctttgcc
tcgaggccct
tagcttatcg
cgggttattg
ttcagcatga
aaatgattat
acaagcacca
tggttgcgtt
catggcaagc
agttcgtcca
tggctttacg
tcagattgta
tgtctcacac
ctgcaaacca
tgaattttca
tctgcggaag
acgcgaagtc
cccttcatca

gtcattga

ccctaagtat
ttctatcgac
tattaaaagg
cgcttataac
aagtaggcca
gagagcccaa
agttgcggaa
gtttttagga
gggtggtcat
ctatggatta
tgcgacaccg
ccatggactc
tccacttttc
acatccaaag
atatgcttta
cgctttttat
acataaggat
taccactaat
aattgaacat
agtgaaacaa
aatgcgtgat

gagaaacgag

Deasaturase and method for the production of polyunsaturated fatty acids
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<213>
<400>

Emiliana

Met Ser Leu Ala
1

Asp

Asp

Gly

ser

65

Asn

Pro

Asp

Pro

Tyr

145

Ala

Glu

Met

Trp

Ala

225

Ile

Ala

Pro

Leu

Arg

50

Ile

Phe

Ser

Phe

Asn

130

Trp

Ile

Gly

Gln

Arg

Asp

Gly

Pro

Lys

Thr

35

val

Ile

His

Arg

Glu

115

Leu

Ala

val

Gly

Met

195

Asnh

Pro

Ala

Leu

Tyr

20

val

Tyr

Lys

Ile

Pro

100

Ala

Trp

Gly

Ala

His

180

Ile

Gln

Asp

Lys

Phe

huxTeyi
Ala Lys
5

His Gly
Ser Ser
Asp val
Leu Ser

70

Arg Ser
85

val Ala
Leu Arg
His val
Ile Arg
Gly ITe
Tyr Ser
Ile Tyr
His Asn
Leu Gln

230

Ala Arg
245

Phe Gly

Asp

Ala

Ile

Ser

55

Leu

Lys

Asp

Ala

Ala

135

Leu

Ala

Leu

Gly

Gly

Gly

BPS65606PC-2009032056

Ala

Thr

Asp

40

Asp

Gly

Lys

Gly

Gln

120

Tyr

Ile

Gln

Thr

Leu

200

His

Met

Ala

val

Ala

Asnh

25

Thr

Phe

Ser

Ala

Phe

105

Leu

Arg

Trp

Gly

Gly

Gly

His

Pro

Gly

Ile

Ser Ala
10

Lys Ser
Ser Lys
Ile Lys
Asp Ala

75

Asp Lys

90

Ala Arg

Glu Ala

val Ala

Ala Gly

Arg Cys

Asn Ile

Cys Gly

Ala Thr

Leu val

235

Lys Ser
250

Thr Thr
Seite 2

His

Arg

Glu

Arg

60

Thr

Met

Asp

Glu

Glu

140

Tyr

Gly

Lys

Met

Pro

220

Ala

Trp

Leu

Ser

Thr

Met

45

His

Asp

Leu

Ala

Gly

val

Trp

Trp

Leu

Ser

205

Gln

Phe

Leu

val

Ser

Asp

30

Ile

Pro

Ala

Arg

Leu

110

Tyr

val

Phe

Leu

Asp

190

Gly

Lys

His

Ala

Ser

val

15

Ala

Ile

Gly

Tyr

Ala

95

Ser

Phe

Ala

Leu

Gln

175

Arg

Cys

Leu

Gly

Trp

Phe

Leu

Ala

Arg

Gly

Asn

80

Leu

Ala

Glu

Met

Gly

His

His

Tyr

Gly

Leu

240

Gln

Gly



Phe
275

Trp Gln

Glu
290

Leu Leu

Phe His

305

Gly

val Ala val

Thr

Lys

Ala
355

Tyr Ser

Trp Trp Met

Ser Met Pro

385

Leu Phe Glu

Ser Met Arg

Leu
435

Ser

val
450

Ala Arg

<210> 3

<211> 1371
<212> DNA
<213>

<400> 3
atgtgtgttg

gagagagaaa
ttggctaaga
gatttcaaac
gctactgagg
gctttgcctt

260

val Gln

Gly

Tyr

Leu Gly

His

Met

Leu

BPS65606PC-2009032056

Pro Lys

280

Ala
295

Leu

Gly Gly

310

Gly Gly

Asp val
Asn His
Ala

Tyr

Gln Tyr

Thr

val

Thr

Leu

Asn

Tyr

Pro

Thr Asn

360

Asn Phe

375

Pro

390

His
405

Lys

Thr

Gln

val Thr

agaccgagaa
gagctgaggc
ccttcgctag
atcctggagg
ctttcaagga

ctagacctgc

Gly

Tyr

Arg

Gly

val
val

Asn

Glu
440

Asn

His
455

Ostreococcus tauri

caacgatgga
taacgtgaag
aagatacgtg
aaccgtgatt
gttccaccac

taagaccgct

265

His Ala Leu

Arg Tyr Ala

Ala Phe Arg

Thr
330

Phe Asn

Asp Lys

Gln Ser Asn

Gln Glu

Lys cys

395

Tyr Asp val

Leu Leu Ala

425

Gly Leu Thr

atccctactg
ttgtctgctg
gttatcgagg
ttctacgctc
agatctagaa

aaagtggatg
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270

Arg val
285

Gly

Leu
300

Trp Tyr

Leu Tyr Ala

Phe Ala val

Ile Ser Trp

Thr Pro Leu

365

His His Leu

380

Gly Arg val

Arg Thr Tyr

val Gly Asn

430

Thr Glu

tggagatcgc
agaagatgga
gagttgagta
tctctaacac
aggctaggaa
atgctgagat

Asn Gln

Ala Ala

Phe Tyr

320

Ser His

335

Thr Leu

val Asn
Phe

Pro

Gln
400

Lys

Ala
415

Lys

Ala Ser

Ser Ala

tttcgatgga
acctgctgct
cgatgtgacc
tggagctgat
ggctttggct
gctccaggat

60
120
180
240
300
360



ttcgctaagt
gttgcttaca
gctagatacg
tgggttcaac
atccaagctt
cacaacaagc
cctgctgttg
tactggctca
ttctggatgt
gtgtggatgt
accgctatgc
ttcgctcact
tcttgggtta
aactggttga
caattcagac

aactacaagg

gtgggaaagc

<210> 4

<211> 456
<212> PRT
<213> Ostr

<400> 4
Met Cys val
1

Ala Phe Asp

Glu

Ala

val
50

Tyr

Pro Gly Gly

65

Ala Thr Glu

Lys Ala Leu

ggagaaagga
gattcgctga
ttgtgtcctc
atgagggagg
tcactgctgg
accatgctac
ctttcttcaa
gattgcaagc
tcttcctcca
tggctgctca
aatcctacgg
tctctacttc
ggtacgctgt
tgggatactt
aacctgaggt
tgatgactta

actactacgt

€ococcus

Glu Thr
5

Gly Glu

20

Met
Ile Glu
val

Thr

Phe
85

Ala

Ala Ala

100

Glu Asn

Arg

Pro

Gly

Ile

70

Lys

Leu
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gttggagagg
gttggctgct
tgtgttggtt
acattcttct
attcggattg
tcctcaaaaa
caccgctgtg
ttggaccttc
tccttctaag
tgtgattaga
actcttcttg
tcacacccat
ggatcacacc
gaactgccaa
gtccagaaga
tgctggagct

gcacggacaa

tauri

Asn
Glu

Arg

Ala
40

Ala

val
55

Glu
Phe Tyr
Glu Phe

Pro Ser

gacggattct
atgtacgctt
tacgcttgct
ttgaccggaa
gctggatctg
gtgaggcacg
gaggataata
attcctgtga
gctttgaagg
acctggacca
gctacttctt
ttggatgttg
attgatatcg
gtgattcatc
ttcgttgctt
tggaaggcta

cattctggaa

Gly Ile

10

Asp

Ala Glu Ala

25

Leu Ala Lys

Tyr Asp val

Ala ser

75

Leu

His
90

His Arg

Arg Pro Ala
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tcaagccttc
tgggaaccta
tcttcggagce
acatctggtg
gagatatgtg
atatggattt
gacctagggg
cttctggatt
gaggaaagta
ttaaggctgt
gggtttccgg
ttcctgctga
atccttctca
acctcttccc
tcgctaagaa
ctttgggaaa

agaccgcttg

Pro Thr val

val

Asn

Phe
45

Thr

Thr
60

Asp Phe

Asn Thr Gly

Ser Arg Lys

Ala
110

Lys Thr

tcctgctcat
cttgatgtac
tagatgtgga
ggataagaga
gaactccatg
ggataccact
attctctaag
ggtgttgctc
cgaggagctt
tactggattc
atgctacttg
tgagcatttg
gggatgggtt
ttctatgcct
gtggaacctc
cctcgataat

a

Glu Ile

15

Leu Ser

Arg Arg

Lys His

Ala Asp

80

Ala
95

Arg

Lys val

420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1371



Asp

Phe
145

Ala

Ala

Gly

His

225

Pro

Gly

val

sSer

Ala

305

Thr

val

His

Asp

Arg

Ala

Arg

Arg

Asn

Leu

210

Ala

Ala

Phe

Thr

Lys

Ala

Ala

Cys

val

Thr
370

Ala

115

Asp

Glu

Tyr

Cys

Ile

195

Ala

Thr

val

Ser

sSer

275

Ala

His

Met

Tyr

Pro

355

Ile

Glu

Gly

Leu

val

Gly

Trp

Gly

Pro

Ala

Lys

Gly

Leu

val

Gln

Leu

340

Ala

Asp

Met

Phe

Ala

val

165

Trp

Trp

Ser

Gln

Phe

245

Tyr

Leu

Lys

Ser

325

Phe

Asp

Ile

Leu

Phe

Ala

150

Ser

val

Asp

Gly

Lys

Phe

Trp

val

Gly

Arg

Tyr

Ala

Glu

Asp

Gln

Ser

Gln

Lys

Asp

val

Asn

Leu

Leu

Gly

Thr

Gly

His

His

Pro
375
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120

Pro

Tyr

val

His

Arg

Met

Arg

Thr

Arg

Leu

280

Lys

Trp

Leu

Phe

Leu

360

Ser

Ser

Ala

Leu

Glu

185

Ile

Trp

His

Ala

Leu

265

Phe

Tyr

Thr

Phe

Ser

345

Ser

Gln

Pro

Leu

val

170

Gly

Gln

Asn

Asp

val

250

Gln

Trp

Glu

Leu
330
Thr

Trp

Gly
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Ala

Tyr

Gly

Ala

Ser

Met

235

Glu

Ala

Met

Glu

Lys

Ala

Ser

val

Trp

His

140

Thr

Ala

His

Phe

Met

220

Asp

Asp

Trp

Phe

Leu

300

Ala

Thr

His

Arg

val
380

Asp Phe Ala Lys Trp Arg
125

val

Tyr

Cys

Ser

Thr

205

His

Leu

Asn

Thr

Phe

285

val

val

Ser

Thr

Tyr

365

Asn

Lys

Ala

Leu

Phe

Ser

190

Ala

Asn

Asp

Arg

Phe

270

Leu

Trp

Thr

Trp

His

350

Ala

Trp

Glu

Tyr

Met

Phe

175

Leu

Gly

Lys

Thr

Pro

255

His

Met

Gly

val

335

Leu

val

Leu

Leu

Arg

Tyr

160

Gly

Thr

Phe

Thr

240

Arg

Pro

Pro

Leu

Phe

320

Ser

Asp

Asp

Met



Gly Tyr Leu

Gln Phe Arg

Lys Trp Asn

Ala Thr Leu

435

Gln His

450

Gly

<210> 5

<211> 1380
<212> DNA
<213>

<400> 5
atggtggacc

gcgacgcccg
gactcgcacc
ttcgcggtct
gtggacgaaa
cgccgcgagce
ggcatggggc
ggcatcgcgg
gtcgccggceg
ttgcacaacc
aacgcctggce
gtgccgaacc
atgccgcetgce
ccgttcttca
agctggctcg
aaggtcgagt
gcgatcccgt
caggcgtcct
gtgtacgagc
atccgcgegt
cacctgttcc

ctatgcaagg

Asn Cys

Gln

BPS65606PC-2009032056

val

390

Gln Pro

405

Leu Asn

420

Gly Asn

Ser Gly

tcaagcctgg
cgaccgcgtg
cgggtggctc
tccacccgtc
cctccaaggc
gcatcaacga
tctacgacgc
tgctctcgat
tgattatggg
aggtgtgcga
agggcttcag
tgcacagcgc
tggcgtggtc
tccgcaacca
cgcagtcgtt
tcgacggacc
acttctgcaa
gcggcttgct
gcgaaaccaa
cggtattcat
cgctcgtgec
agttcgacat

Glu

Tyr

Leu

Lys

val Ser

val

Lys

ASh
440

Asp

Thr Ala

455

Pythium irregulare

agtgaagcgc
gatcgtgatt
cgtgatgctc
ctcggegcetc
cgagatcgag
gttcatcgcg
cagcgcgctc
ggcgatctgc
gctcttctac
gaaccgcacg
catgcagtgg
caaggacgag
taaggagatg
ggcgttccta
cttctacgtg
ggagaaggcg
catgagcctg
cctggcgcetg
gccggacttc
ggactggttc
gcgccacaac

cccgttccac

ITe His His Leu Phe Pro

395

Arg Arg Phe val Ala
410

Met Thr Tyr Ala Gly

425

val Gly Lys

ctggtgagct
caccacaagg
acgcaggccg
aagctgctcg
ggggagccgg
tcctaccgec
tactacgcgt
ttcttcttca
cagcagtccg
ctcggcaacc
tggaagaaca
ggcttcatcg
gcgcgcaagg
tacttcccgce
ttcaccgagt
ggtctgatcg
tttgagggcg
gtgttcagta
tggcagctgc
accggtggct
ttgccaaagg
gagaccggct
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Ser

Phe

Ala
430

His Tyr
445

Tyr

ggaaggagat
tctacgacat
gcgaggacgc
agcagttcta
cgagcgacga
gtctgcgcgt
ggaagctcgt
acagtttcgc
gatggctggc
ttatcggctg
agcacaacct
gcgacccgga
cgttcgagtc
tgctgctgct
tctcgttcgg
tgcactacat
tggcatactt
ttggccacaa
aggtgaccac
tgaactacca
tcaacgtgct
tctgggaggg

Met Pro

400

Ala
415

Lys

Trp Lys

val

ccgcgagcac
ctccaagtgg
cacggacgcc
cgtcggcgac
ggagcgcegeg
caaggtcaag
gagcacgttc
catgtacatg
gcacgacttc
cctcgtgggce
gcaccacgcg
catcgacacc
ggcgcacggc
cgcgcgectg
catcttcgac
ctggcagctc
cctcatgggc
cggcatgtcg
gacgcgcaac
gatcgaccat
catcaagtcg

catctacgag

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

1020
1080
1140
1200
1260
1320
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gtcgtggacc acctggcgga catcagcaag gaatttatca ccgagttccc agcgatgtaa 1380
<210> ©

<211> 459

<212> PRT

<213> Pythium irregulare

<400> ©

Met val Asp Leu Lys Pro Gly val Lys Arg Leu val Ser Trp Lys Glu
1 5 10 15

Ile Arg Glu His Ala Thr Pro Ala Thr Ala Trp Ile val Ile His His
20 25 30

Lys val Tyr Asp Ile Ser Lys Trp Asp Ser His Pro Gly Gly Ser val
35 40 45

Met Leu Thr GIn Ala Gly Glu Asp Ala Thr Asp Ala Phe Ala val Phe
50 55 60

His Pro Ser Ser Ala Leu Lys Leu Leu Glu Gln Phe Tyr val Gly Asp
65 70 75 80

val Asp Glu Thr Ser Lys Ala Glu Ile Glu Gly Glu Pro Ala Ser Asp
85 90 95

Glu Glu Arg Ala Arg Arg Glu Arg Ile Asn Glu Phe Ile Ala Ser Tyr
100 105 110

Arg Arg Leu Arg val Lys val Lys Gly Met Gly Leu Tyr Asp Ala Ser
115 120 125

Ala Leu Tyr Tyr Ala Trp Lys Leu Vval Ser Thr Phe Gly Ile Ala val
130 135 140

Leu Ser Met Ala ITe Cys Phe Phe Phe Asn Ser Phe Ala Met Tyr Met
145 150 155 160

val Ala Gly val Ile Met Gly Leu Phe Tyr Gln Gln Ser Gly Trp Leu
165 170 175

Ala His Asp Phe Leu His Asn Gln val Cys Glu Asn Arg Thr Leu Gly
180 185 190

Asn Leu Ile Gly Cys Leu val Gly Asn Ala Trp Gln Gly Phe Ser Met
195 20

o
N
o
(9]

Gln Trp Trp Lys Asn Lys His Asn Leu His His Ala val Pro Asn Leu
210 215 220

His Ser Ala Lys Asp Glu Gly Phe Ile Gly Asp Pro Asp Ile Asp Thr
225 230 235 240
Seite 7
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Met Pro Leu Leu Ala Trp Ser Lys Glu Met Ala Arg Lys Ala Phe Glu
245 250 255

Ser Ala His Gly Pro Phe Phe Ile Arg Asn Gln Ala Phe Leu Tyr Phe
260 265 270

Pro Leu Leu Leu Leu Ala Arg Leu Ser Trp Leu Ala Gln Ser Phe Phe
275 280 285

Tyr val Phe Thr Glu Phe Ser Phe Gly Ile Phe Asp Lys val Glu Phe
290 295 300

Asp Gly Pro Glu Lys Ala Gly Leu Ile val His Tyr Ile Trp Gln Leu
305 310 315 320

Ala Ile Pro Tyr Phe Cys Asn Met Ser Leu Phe Glu Gly val Ala Tyr
325 330 335

Phe Leu Met Gly Gln Ala Ser Cys Gly Leu Leu Leu Ala Leu Vval Phe
340 345 350

Ser Ile Gly His Asn Gly Met Ser val Tyr Glu Arg Glu Thr Lys Pro
355 360 365

Asp Phe Trp Gln Leu Gln val Thr Thr Thr Arg Asn Ile Arg Ala Ser
370 375 380

val Phe Met Asp Trp Phe Thr Gly Gly Leu Asn Tyr Gln Ile Asp His
385 390 395 400

His Leu Phe Pro Leu val Pro Arg His Asn Leu Pro Lys val Asn val
405 410 415

Leu Ile Lys Ser Leu Cys Lys Glu Phe Asp ITe Pro Phe His Glu Thr
420 425 430

Gly Phe Trp Glu Gly ITe Tyr Glu val val Asp His Leu Ala Asp Ile
435 440 445

Ser Lys Glu Phe Ile Thr Glu Phe Pro Ala Met

450 455
<210> 7
<211> 873
<212> DNA
<213> Physcomitrella patens
<400> 7
atggaggtcg tggagagatt ctacggtgag ttggatggga aggtctcgca gggcgtgaat 60
gcattgctgg gtagttttgg ggtggagttg acggatacgc ccactaccaa aggcttgccc 120
ctcgttgaca gtcccacacc catcgtcctc ggtgtttctg tatacttgac tattgtcatt 180
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ggagggcttt
ctccaagctt
gtgggcatcg
cctaaacata
ttcatggata
gtttatcatc
ggtgaagcat
tacttcttgg
ggcaggtact
tacgacatga
atgatctcgt
gacggaaagc
<210> 8

<211> 290
<212> PRT
<213>
<400> 8

?et Glu val

Gln Gly val

Thr
35

Thr Pro

val Leu Gly

50

Trp Ile

65

Lys

Leu Gln Ala

Leu Tyr Met

Ser Leu Trp

val
130

Leu Tyr

tgtggataaa
tggtgcttgt
cttatcaggc
aagagatggc
ccgttatcat
attcttcaat
attggtctgc
ctgcctgect
tgacacaatt
aaacgaatgc
tgctgtttct

aaaagggagc

val Glu
5

Asn Ala

20

Thr Lys

val Ser
Ala

Arg

val
85

Leu

Cys val

100

Gly Asn

Leu Phe

Leu

Gly

val

Asp

70

Leu

Gly

Ala

Tyr

BPS65606PC-2009032056

ggccagggat

gcacaacctg
tattacctgg
gattctggta
gatactgaag
ttccctcatt
ggctctgaac
tcgaagtagc
ccaaatgttc
gccatatcca
tttcggcaat

taaaactgag

Physcomitrella patens

Arg Phe Tyr

Leu Gly

Pro
40

Leu

Tyr Leu

55

Leu Lys

His

val

Ala

Asn
120

Tyr

Met
135

Ser

ctgaaaccgc
ttctgttttg
cggtactctc
tacttgttct
cgcagcacca
tggtgggcta
tcaggagtgc
ccaaagttaa
cagtttatgc
caatggctga
ttttacgtac

tga

Glu
10

Gly Leu

Ser Phe Gly

25

Leu val Asp

val

Thr

Ala
75

Pro Arg

Leu Phe

90

Asn

Tyr Gln Ala

105

Pro Lys His

Lys Tyr val

Seite 9

gcgcctcgga
cgctcagtct
tctggggcaa
acatgtctaa
ggcaaataag
ttgctcatca
atgttctcat
aaaataagta
tgaacttagt
tcaagatttt

aaaaatacat

Asp Gly Lys

val Glu Leu

30

Pro Thr

45

Ser

Ile
60

Gly Gly

Ser Glu Pro

Cys Phe Ala

Ile Thr Trp

110

Glu
125

Lys Met

Glu Phe

140

Met

gccatttttg
gtatatgtgc
tgcatacaat
gtacgtggaa
cttcctccac
cgctcctggce
gtatgcgtat
ccttttttgg
gcaggcttac
gttctactac

caaaccctct

val
15

Ser

Thr Asp

Pro Ile

Leu Leu

Phe Leu

80

Leu Ser

95

Arg Tyr

Ile

Ala

Asp Thr

240
300
360
420
480
540
600
660
720
780
840
873



BPS65606PC-2009032056

val Ile Met Ile Leu Lys Arg Ser Thr Arg GIn Ile Ser Phe

145 150 155

val Tyr His His Ser Ser Ile Ser Leu Ile Trp Trp Ala Ile

165 170

His Ala Pro Gly Gly Glu Ala Tyr Trp Ser Ala Ala Leu Asnh
180 185 190

val His val Leu Met Tyr Ala Tyr Tyr Phe Leu Ala Ala Cys

195 200 205
Ser Ser Pro Lys Leu Lys Asn Lys Tyr Leu Phe Trp Gly Arg
210 215 220

Thr Gln Phe Gln Met Phe GIn Phe Met Leu Asn Leu Vval Gln

225 230 235

Tyr Asp Met Lys Thr Asn Ala Pro Tyr Pro GIn Trp Leu Ile

245 250

Leu Phe Tyr Tyr Met Ile Ser Leu Leu Phe Leu Phe Gly Asn
260 265 270

val Gln Lys Tyr Ile Lys Pro Ser Asp Gly Lys Gln Lys Gly

275 280 285
Thr Glu
290

<210> 9

<211> 1197

<212> DNA )

<213> Phytophtora sojae

<400> 9

atggctattt tgaaccctga ggctgattct gctgctaacc tcgctactga

aagcaaagac aattggctga ggctggatac actcatgttg agggtgctcc

cctttggagt tgcctcattt ctctctcaga gatctcagag ctgctattcc

ttcgagagat ctttcgtgac ctccacctac tacatgatca agaacgtgtt

gctttgttct acgctgctac cttcattgat agagctggag ctgctgctta

cctgtgtact ggttcttcca gggatcttac ttgactggag tgtgggttat

tgtggacatc aggcttattg ctcttctgag gtggtgaaca acttgattgg

cattctgctt tgttggtgcc ttaccactct tggagaatct ctcacagaaa

aacactggat cttgcgagaa cgatgaggtt ttcgttcctg tgaccagatc

tcttcttgga acgagacctt ggaggattct cctctctacc aactctaccg

atgttggttg ttggatggat gcctggatac ctcttcttca acgctactgg

tactggggaa agtctaggtc tcacttcaac ccttactccg ctatctatgc

Seite 10

His
160

Leu

Ala
175

Ser Gly

Leu Arg

Tyr Leu

Ala Tyr

240

Lys Ile

Phe Tyr

Ala Lys

ttctgaggct
tgctcctttg
taagcactgc
gacttgcgct
tgttttgtgg
cgctcatgag
actcgtgttg
gcaccattcc
tgtgttggct
tatcgtgtac

acctactaag

tgatagggag

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



agatggatga
ttggtgcaca
gtgaacgctt
ttcagagagg
ggtccattcc
ttctccaaga
ggaaagttct
cattgcaagt
<210>
<211>
<212>
<213>

<400>

10
398
PRT

10

Met Ala Ile
1

Asp Ser Glu

val Glu Gly

35

Leu Arg

50

Asp

Phe val Thr

65

Ala Leu Phe

Tyr val Leu

Gly val Trp

Glu val

130

Ser

Leu val Pro

145

Asn Thr Gly

tcgtgctctc
ctttctcctt
acttggtgtt
gagagtggaa
tcgattctgt
tgcctttcta
acttgaagga

tcgttgagga

Leu Asn Pr
5

Ala G1

20

Lys

Ala Pro Al

Leu Arg Al

ser Thr

Ty
70

Ala Al

85

Tyr

Trp Pro va

val ITe Al

val Asn As

Se
15

Tyr His

Ser G1

165

BPS65606PC-2009032056

cgatattttc
caacaccatg
gattacctac
ttggttgaga
ggtgcataga
tcattgcgag
taccactcct

tgatggaaag

Phytophtora sojae

o Glu Ala

Gln

n Arg

Leu
40

a Pro

a Ala
55

r Tyr Met

a Thr Phe
1 Tyr

Trp

Glu
120

a His

n Leu
135

r Trp
0

Arg

U Ash Asp

ttggtggcta
gtgaagttct
ctccaacaca
ggagctttgt
atcgtggata
gaggctacca
gttcctgttg
gtggtgttct

Ser Ala

10

Asp

Leu Ala

25

Pro Leu

Pro Lys

Ile Asn

75

Lys

Ile Asp

90

Arg

Phe Phe Gln

105

Cys Gly His

Gly Leu val

His
155

ITe Ser

val Phe

170

Glu

tgttggctgt
acgtggtgcc
ccgataccta
gcactgtgga
cccatgtttg
acgctattaa
ctctctggag

aCaagaacaa

Ala Asn Leu

Ala Gly Tyr

30

Pro His

45

Leu

Cys Phe Glu

60

val Leu Thr

Ala Gly Ala

Gly Ser Tyr

110

Ala
125

Gln Tyr

Leu His Ser

140

Arg Lys His

val Pro val

Seite 11

tttggctgct
ttacttcatt
catccctcat
tagatcattt
ccaccacatc
gcctctcecctc
atcttacacc

gctctag

Ala Thr

15

Thr His

Phe Ser
Ser

Arg

Ala
80

Cys

Ala Ala

95

Leu Thr

Cys Ser
Ala

Leu

Ser
160

His

Thr
175

Arg

780
840
900
960
1020
1080
1140
1197



Ser val Leu Ala Ser Ser
180

Tyr Gln Leu Tyr Arg Ile
195

Gly Tyr Leu Phe Phe Asn
210

Ser Arg Ser His Phe Asn
225 230

Arg Trp Met Ile val Leu
245

val Leu Ala Ala Leu val
260

Phe Tyr val val Pro Tyr
275

Thr Tyr Leu Gln His Thr
290

Glu Trp Ash Trp Leu Arg
305 310

Gly Pro Phe Leu Asp Ser
325

Cys His His ITe Phe Ser
340

Thr Asn Ala Ile Lys Pro
355

Thr Pro val Pro val Ala
370

val Glu Asp Asp Gly Lys

385 390

<210> 11

<211> 1086

<212> DNA

<213> Phytophtora infestans

<400> 11

Trp

val

Ala

215

Pro

Ser

His

Phe

Asp

Gly

val

Lys

Leu

Leu

375

val

BPS65606PC-2009032056
Asn Glu Thr Leu Glu Asp Ser Pro Leu

Tyr

200

Thr

Tyr

Asp

Thr

Ile

280

Thr

Ala

val

Met

Leu

360

Trp

val

185

Met

Gly

Ser

Ile

Phe

265

val

Tyr

Leu

His

Pro

345

Gly

Arg

Phe

Leu

Pro

Ala

Phe

250

Ser

Asn

cys

Arg

Phe

Lys

Ser

Tyr

val

Thr

Ile

235

Leu

Phe

Ala

Pro

Thr

315

Tyr

Phe

Tyr

Lys

atggcgacga aggaggcgta tgtgttcccc actctgacgg

aaagactgtt tcgaggcttc ggtgcctctg tcgctctact

atcgcggtgg ctctaacctt cggtctcaac tacgctcgcg

ttctgggctc tggacgccgc actctgcacg ggctacatct
Seite 12

190

val Gly Trp Met Pro
205

Lys Tyr Trp Gly Lys
220

Tyr Ala Asp Arg Glu
240

val Ala Met Leu Ala
255

Asn Thr Met val Lys
270

Tyr Leu val Leu ITe
285

His Phe Arg Glu Gly
300

val Asp Arg Ser Phe
320

val Asp Thr His val
335

His Cys Glu Glu Ala
350

Tyr Leu Lys Asp Thr
365

Thr His Cys Lys Phe
380

Asn Lys Leu

agatcaagcg gtcgctacct
acaccgtgcg ttgtctggtg
ctctgcccga ggtcgagage
tgctgcaggg catcgtgttc

60
120
180
240



tggggcttct
cttaacttcg
aagctcacgc
tacccgcaac
gcagcgtggc
ccgttcgagce
ttcttcgtgg
atctactact
caccacaatg
aacctctcgt
ggcacgcacc
actgcggcect
aaggctttct
aagctcttca
acgtaa
<210>

<211>

<212>

<213>

<400>

12
361
PRT

12

Met Ala Thr
1

Arg Ser Leu

Thr
35

Tyr Tyr

Asn
50

Leu Tyr

Asp Ala Ala

65

Trp Gly Phe

Arg Tyr His

Thr
115

Leu

tcacggtggg
tggtgggcac

accgtcacca
gcaaggccga
tcgcctattt
ctctgttcgt
ccggactctc
atggacctgt
atgaggagac
ccgtggaccg
agatccacca
tccaccaggc

tccgggttgg

cgctaaagga

Glu Al

5

Lys

Pro As

20

Lys

val Arg Cy

Ala Arg Al

Th
70

Leu Cys

Thr
85

Phe va

Leu Leu As

100

Pro Phe GI

BPS65606PC-2009032056

ccacgatgcc
tttcatgcac
ccacaagaac
cgaccacccg
ggtcgagggc
gcgtcaggtg
catctatctg
ttttgtgttc
cccatggtac
atcgtacggc
ccttttccct
tttccctgag
acgtctctac

agccaaggcg

Phytophtora infestans

a Tyr val

Phe

p Cys

val
40

S Leu

a Leu Pro

55

r Gly Tyr

1 Gly His
val

n Phe

u Ser

ggccacggcg
tcgctcatcc
acgggcaaca
ctgtctcgca
ttccctectc
tcagctgtgg
agcctccagc
ggcagcatgc
gccgactcgg
gcgctcattg
atcattccgc
ctcgtgcgea
gcaaactacg

gcgaccgagg

Phe Pro Thr

10

Glu Ala

25

Ser

ITe Ala val

Glu val Glu

Ile Leu

75

Leu

Ala
90

Asp Gly

val Thr

105

Gly

Lys Leu Thr

ccttctcgeg
tcacgccctt
ttgaccgtga
acctgattct
gtaaggtcaa
taatctctct
tgggccttaa
tggtcattac
agtggacgta
acaacctgag
actacaaact
agagcgacga
gcgttgtgga

cggcggccaa

Leu Thr Glu

val Leu

30

Pro

Ala Leu Thr

45

Ser Phe

60

Trp

GIn Gly

His Gly Ala

His
110

Phe Met

His His

Seite 13

ctaccacctg
cgagtcgtgg
cgaggtcttc
ggcgetcegag
ccacttcaac
tctcgcccac
gacgatggca
caccttccta
cgtcaagggc
ccacaacatc
caagaaagcc
gccaattatc
ccaggaggcyg

gaccaagtcc

Ile
15

Lys
Ser Leu
Phe Gly
Ala

Leu

Phe
80

val

Phe
95

Ser
Leu

Ser

His His

300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1086
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Lys Ash Thr Gly Asn Ile Asp Arg Asp Glu val Phe Tyr Pro Gln Arg
130 135 140

Lys Ala Asp Asp His Pro Leu Ser Arg Asn Leu Ile Leu Ala Leu Gly
145 150 155 160

Ala Ala Trp Leu Ala Tyr Leu val Glu Gly Phe Pro Pro Arg Lys Vval
165 170 175

Asn His Phe Asn Pro Phe Glu Pro Leu Phe val Arg GIn val Ser Ala
180 185 190

val val Ile Ser Leu Leu Ala His Phe Phe val Ala Gly Leu Ser Ile
195 200 205

Tyr Leu Ser Leu GIn Leu Gly Leu Lys Thr Met Ala Ile Tyr Tyr Tyr
210 215 220

Gly Pro val Phe val Phe Gly Ser Met Leu val ITe Thr Thr Phe Leu
225 230 235 240

His His Asn Asp Glu Glu Thr Pro Trp Tyr Ala Asp Ser Glu Trp Thr
245 250 255

Tyr val Lys Gly Asn Leu Ser Ser val Asp Arg Ser Tyr Gly Ala Leu
260 265 27

o

Ile Asp Asn Leu Ser His Asn Ile Gly Thr His Gln ITe His His Leu
275 280 285

Phe Pro Ile Ile Pro His Tyr Lys Leu Lys Lys Ala Thr Ala Ala Phe
290 295 300

His GIn Ala Phe Pro Glu Leu val Arg Lys Ser Asp Glu Pro Ile Ile
305 310 315 320

Lys Ala Phe Phe Arg val Gly Arg Leu Tyr Ala Asn Tyr Gly val val
325 330 335

Asp Gln Glu Ala Lys Leu Phe Thr Leu Lys Glu Ala Lys Ala Ala Thr
340 345 350

Glu Ala Ala Ala Lys Thr Lys Ser Thr

355 360
<210> 13
<211> 1176
<212> DNA
<213> Perilla fruticosa
<400> 13

atggctgttt cttctggagce taggctttct aagtctggag ctgatggaga agttttcgat
Seite 14



ggacagcaac
cctectectt
aacccttgga
gctgctgctg
actatgttct
aacactactc
cacggatgga
gagtcttggg
cttaggtaca
cctggaaaga
ggacttatcg
tctactatcg
gtgatgtggc
tggtacaggt
tacggattct
cctcagattc
aactactacc
ttgaagtctc
actgatgatg
<210>
<211>
<212>
<213>
<400>

14
391
PRT

14

Met Ala val
1

Glu val Phe

Ala Asp Lys

Ile Arg Ala

50

Ser Leu Ser

65

Ala Ala Ala

agtacgaggg
tcaagatcgc
ggagtctttc
tgtacattaa
gggctctttt
ttaacaacgt
gaatctctca
ttccacttcc
agatcccttt
ctggatctca
tgacttctac
tgggtcctaa
ttgatactgt
caaaggagtg
tcaacaagat
ctcactacca
gtgagcctag
ttggaaggga
agcttttccc

Ser Ser
5

Asp Gly

20

Phe Asp

Ala Ile
val

Tyr

val

Gly Ala

Gln

Pro

Pro

val

70

Ile

BPS65606PC-2009032056

aattggaaag
tgatatcagg
ttacgttgtg
ctcttgggct
cgttcttgga
tgtgggacac
taggactcac
tgagaacctt
ccctatgttc
cttcaaccct
tatgtgttgg
catgatgttc
gacttacctt
gtcttacctt
ccaccacgat
ccttgttgag
aaagtctgga
tcactacgtg

ttctaagaag

Perilla fruticosa

Arg
Gln Gln

Ala
40

Ala

Ala His

55

Trp Asp

Asn Ser

agagctgctg
gctgctattc
tgggatgttg
ttctggcctg
cacgattgtg
gttcttcact
catcagaacc
tacaagaagc
gcttaccctc
tactctgatc
gctgctatgg
aagctttacg
caccaccacg
agaggaggac
attggaactc
gctactagag
cctgtgcectc
tctgataacg

atctga

Ser
10

Leu Lys

Tyr Glu Gly

25

Pro Pro Pro

Cys Trp val

Ala
75

val Ala

Trp Ala Phe
90

ataagtttga
ctgctcattg
ctgctgtttt
tttactggat
gacacggatc
cttctatcct
atggacacgt
ttgatttctc
tttacctttg
ttttcaagcc
gagtgtttct
gagtgcctta
gatacgataa
ttactactgt
acgtgatcca
aggctaagag
ttcatcttat

gagatatcgt

Ser Gly Ala

Ile Gly

Phe Lys

Lys Asnh Pro

60

val Phe Ala

Trp Pro val

Seite 15

tcctgetget
ctgggttaag
cgctcttctt
tgctcaggga
tttctctgat
tgtgccttac
tgagaaggat
tactaagttc
gtacagatct
taacgagagg
tctttacgct
ccttattttc
gaagcttcct
ggatcaggat
tcaccttttc
ggtgttggga
ccctgctctt

gtactaccag

Asp Gly

15

Arg Ala

Ala Asp
Trp

Arg

Leu
80

Leu

Trp

120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1176



Ile

Cys

Gly

Ile

145

Glu

sSer

Pro

Asn

Thr

225

Ser

Tyr

Tyr

Asnh

305

Pro

Arg

Pro

Ala

Gly

His

130

ser

ser

Thr

Leu

Pro

210

Ser

Thr

Leu

Gly

Leu

290

Lys

Gln

val

Leu

Gln

His

115

val

His

Trp

Lys

Tyr

195

Tyr

Thr

Ile

Ile

TYyr

275

Arg

Ile

Ile

Leu

His
355

Gly

Gly

Leu

Arg

val

Phe

180

Leu

Ser

Met

val

Phe

260

Asp

Gly

His

Pro

Gly

Leu

Thr

ser

Thr

Pro

165

Leu

Trp

Asp

Cys

Gly

val

Lys

Gly

His

His

325

Asnh

Met

Phe

Ser

His

150

Leu

Arg

Tyr

Leu

Trp

Pro

Met

Lys

Leu

Asp

310

Tyr

Tyr

Pro

Phe

Ser

ser

135

His

Pro

Tyr

Arg

Phe

215

Ala

Asn

Trp

Leu

Thr

295

Ile

His

Tyr

Ala

BPS65606PC-2009032056

Trp Ala Leu Phe val Leu

105

Asp Asn
120

ITe Leu

Glnh Asn

Glu Asn

Lys Ile

185
ser Pro

200

Lys Pro

Ala Met

Met Met

Leu Asp

Pro Trp

280

Thr val

Gly Thr

Leu val

Arg Glu

345

Leu Leu
360

Thr

val

His

Leu

170

Pro

Gly

Asn

Gly

Phe

250

Thr

Tyr

Asp

His

Glu

330

Pro

Thr

Pro

Gly

Tyr

Phe

Lys

Glu

val

235

Lys

val

Arg

Gln

val

315

Ala

Arg

Leu

Tyr

140

His

Lys

Pro

Thr

Arg

Phe

Leu

Thr

Ser

300

Ile

Thr

Lys

Lys Ser Leu

Seite 16

Asn

125

His

val

Lys

Met

Gly

Gly

Leu

Tyr

Tyr

Lys

Tyr

His

Arg

Ser

Gly
110

Asn

Gly

Leu

Phe

190

Ser

Leu

Leu

Gly

Leu

270

Glu

Gly

His

Glu

Gly

Arg

His

val

Trp

Lys

Asp

175

Ala

His

Tyr

val

255

His

Trp

Phe

Leu

Ala

335

Pro

Asp

Asp

val

Arg

Asp

Phe

Tyr

Phe

val

Ala

240

Pro

His

Ser

Phe

Phe

320

Lys

val



BPS65606PC-2009032056

Tyr val Ser Asp Asn Gly Asp Ile val Tyr Tyr Gln Thr Asp Asp Glu
370 375 380

Leu Phe Pro Ser Lys Lys Ile
390

385

<210> 15

<211> 903
<212> DNA
<213>

<400> 15
atgtctgctt

tacgcttatg
tggattggag
tgccttgtgg
ctcgcttaca
gagatctctg
tccttcaaga
gatactgtgt
catcatgctt
tgcatcgatg
tactacctca
cagatgttgc
tgccctgtta
ggaaacttct
aagcctgctg
tga

<210> 16

<211> 300
<212> PRT
<213>
<400> 16

Met Ser Ala Ser Gly Ala Leu Leu Pro
1 5

ctggagcttt
ctttcgagtg
ctttgtcttt
gacctagatt
acgcttacca
gattgggaca
ttttgttggg
tcatggtggc
tgttgatttg
cttatttcgg
tgtctgcttt
aattcgtgat
ctttgccttg
acctcaaggc

agactactag

Ostreococcus tauri

gttgcctgct
gtctcatgct
gagactccct
gatggctaag
aaccgctttc
acctgtttgg
agtgtggctc
taggaaaaag
ggcttggtgg
agctgcttgce
gggaattaga
cgtgttcgct
ggcacaaatg
ttactctaac

agcaccttct

Ostreococcus tauri

Ala Tyr Ala Thr Tyr Ala Tyr Ala
20

ITe Asp Asn val Asp Ala Arg Glu Trp
35 40

Leu Pro Ala ITe Ala Thr Thr Met Tyr
50 55

Phe
25

attgctttcg
aacggaatcg
gcaattgcta
agggaggctt
aacgttgtgg
ggatctacta
cattacaaca
accaagcagc
cttgtttgtc
aactctttca
tgcccttgga
catgctgttt
ttcgtgatga
aagtctaggg
gtgagaagaa

ctgcttacgc
ataacgtgga
ccaccatgta
ttgatcctaa
tgctcggaat
tgccttggag
ataagtacct
tctctttctt
atctcatggc
tccacatcgt
agagatatat
tcgtgctcag
caaatatgtt
gagatggagc

ccaggtccag

Seite 17

ttacgctacc
tgctagagag
cctcttgttce
gggattcatg
gttcgctaga
cgataggaag
cgagttgttg
gcatgtgtac
taccaacgat
gatgtactcc
cacccaggct
acaaaagcac
ggtgctcttc
ttcttctgtt

gaagatcgat

Ala Ile Ala Phe Ala Ala Tyr
15
Glu Trp Ser His Ala Asn Gly
30
Ile Gly Ala Leu Ser Leu Arg
45

Leu Leu gge Cys Leu val Gly

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
903
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Pro Arg Leu Met Ala Lys Arg Glu Ala Phe Asp Pro Lys Gly Phe Met
65 70 75 80

Leu Ala Tyr Asn Ala Tyr GIn Thr Ala Phe Asn val val val Leu Gly
85 90 95

Met Phe Ala Arg Glu Ile Ser Gly Leu Gly Gln Pro val Trp Gly Ser
100 105 110

Thr Met Pro Trp Ser Asp Arg Lys Ser Phe Lys Ile Leu Leu Gly val
115 120 125

Trp Leu His Tyr Asn Asn Lys Tyr Leu Glu Leu Leu Asp Thr val Phe
130 135 140

Met val Ala Arg Lys Lys Thr Lys Gln Leu Ser Phe Leu His val Tyr
145 150 155 160

His His Ala Leu Leu Ile Trp Ala Trp Trp Leu val Cys His Leu Met
165 170 175

Ala Thr Asn Asp Cys Ile Asp Ala Tyr Phe Gly Ala Ala Cys Asn Ser
180 185 190

Phe ITe His ITe val Met Tyr Ser Tyr Tyr Leu Met Ser Ala Leu Gly
195 200 205

Ile Arg Cys Pro Trp Lys Arg Tyr Ile Thr GIn Ala GIn Met Leu Gln
210 215 220

Phe val ITe val Phe Ala His Ala val Phe val Leu Arg Gln Lys His
225 230 235 240

Cys Pro val Thr Leu Pro Trp Ala Gln Met Phe val Met Thr Asn Met
245 250 255

Leu val Leu Phe Gly Asn Phe Tyr Leu Lys Ala Tyr Ser Asn Lys Ser
260 265 270

Arg Gly Asp Gly Ala Ser Ser val Lys Pro Ala Glu Thr Thr Arg Ala
275 280 285

Pro Ser val Arg Arg Thr Arg Ser Arg Lys Ile Asp

290 295 300
<210> 17
<211> 1560
<212> DNA
<213> Thraustochytrium ssp.
<400> 17

atgactgttg gatacgatga ggagatccca ttcgagcaag ttagggctca taacaagcca
Seite 18



gatgatgctt
catccaggag
acctaccatg
ccagatggac
gcttcttact
agattgaagg
ttgctccttg
ggagctatct
caacatgatg
tggactttgg
catcacccat
aagatggata
atgatgagat
ggaccattca
gtgttgagaa
gttgctaggt
tatatgcaag
gaggttttgg
aaggatgctg
aacaacacta
gtgccattgg
tcttggttct
ccaggattgt
gagtacggag
gaacatttga
<210> 18

<211> 519
<212> PRT
<213>
<400> 18

1

ggtgtgctat
gagatattat
ttagaggagt
aaggaggagc
acacctggaa
agagaggaaa
ttggattctg
tggctgctat
gaaaccatgg
atatgatcgg
acactaactt
ccaagttggc
tgcatccatg
tcttcggatt
agaggctctt
tctggatcat
gaccatggca
ctaccatgtt
ttaagggaac
gaaaggaggt
atgattgggc
ggaaccattt
ctcacgagac
ttccatacca

gacaattggg

BPS65606PC-2009032056

tcatggacac
cttgctcgct
gtctgatgct
taacgagaag
ctccgatttc
ggctagaaga
gtcctctctt
gtctttggga
agctttcgct
agcttctgga
gatcgaggag
tgatcaagag
gcatcagaag
catgaccatc
ccaaatcgat
gaaggctttg
tggattgaag
catcgtgaac
tatggctcca
tgaggctgag
tgctgttcaa
ctctggagga
ctactaccac
acatgagcca

aaacgaggag

Thraustochytrium ssp.

gtgtacgatg
gctggaaagg
gtgctcagaa
gagaagagaa
tacagagtga
ggaggatacg
tactggatgt
gtgttcgctyg
caatctagat
atgacttggg
gagaacggat
tctgatccag
agatggtatc
aacaaggtgg
gctgagtgca
accgtgttgt
ctcttcgcta
cacattatcg
ccaaagacta
gcttctaagt
tgccaaacct
ctcaaccatc
atccaagatg
tctttgtgga

actcacgagt

Met Thr val Gly Tyr Asp Glu Glu Ile Pro Phe
5

10

His Asn Lys Pro Asp Asp Ala Trp Cys Ala Ile
20 25

ttaccaagtt
aagctactgt
agtacagaat
ccttgtctgg
tgagggagag
agttgtggat
gcaccctcga
cttttgttgg
gggttaacaa
agttccaaca
tgcaaaaggt
atgtgttctc
acaggttcca
tgactcaaga
gatatgcttc
acatggttgc
tcgctcattt
agggagtgtc
tgcatggagt
ctggagctgt
ctgtgaactg
aaatcgagca
tggttcaatc
ctgcttactg

cttggcaaag

cgcttctgtt
gctctacgag
cggaaagttg
attgtcctct
agttgtggct
caaggctttc
tccatctttc
aacctgcatc
ggtggcagga
tgtgttggga
gtccggaaag
cacctaccca
gcatatctac
tgttggagtg
cccaatgtac
tctcccatgt
cacttgcgga
ttacgcttct
gaccccaatg
ggttaagtct
gtctgttgga
tcatctcttc
tacctgtgct
gaagatgctc

agctgcttga

Glu GIn val Arg Ala

15

His Gly His val Tyr
30

Asp val Thr Lys Phe Ala Ser val His Pro Gly Gly Asp Ile Ile Leu
35 4 45

Seite 19

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



Leu

Arg

65

Pro

Gly

val

Arg

Gly

Arg

Ser

Thr

225

Lys

Ser

Tyr

Thr

Arg

Ala

50

Gly

Asp

Leu

Met

Arg

Phe

Ala

Thr

Trp

Gly

Asn

Met

Thr

Ile
290

Leu

Ala

val

Gly

sSer

Arg

Gly

Trp

Ile

Cys

val

195

Met

Leu

Asp

Tyr

Arg

Asnh

Phe

Gly

ser

Gln

sSer

100

Glu

Gly

Ser

Leu

Ile

180

Asn

Thr

Thr

Pro

260

Phe

Lys

Gln

Lys

Asp

Gly

85

Ala

Arg

Tyr

Ser

Ala

165

Gln

Lys

Trp

Glu

Gln

val

Ile

Glu

Ala

70

Gly

Ser

val

Glu

Leu

150

Ala

His

val

Glu

Glu

230

Leu

Met

His

val

Asp
310

Ala

55

val

Ala

Tyr

val

Leu

135

Tyr

Met

Asp

Ala

Phe

215

Glu

Ala

Arg

Thr
295

Ala

BPS65606PC-2009032056

Thr val Leu Tyr Glu Thr

Leu

Asnh

Tyr

Ala

120

Trp

Trp

Ser

Gly

Gly

Gln

Asn

Asp

Leu

TYyr

280

Gln

Glu

Arg

Glu

Thr

105

Arg

Ile

Met

Leu

Asn

185

Trp

His

Gly

Gln

His

265

Gly

Asp

Cys

Lys

Trp

Leu

Lys

cys

Thr

val

Leu

Glu

250

Pro

Pro

val

Arg

Tyr

75

Glu

Asn

Lys

Ala

Thr

155

val

Gly

Leu

Leu

Gln

235

Ser

Trp

Phe

Gly

Tyr
315

60

Arg

Lys

Ser

Glu

Phe

140

Leu

Phe

Ala

Asp

Gly

Lys

Asp

His

Ile

val

300

Ala

Seite 20

Ile

Arg

Asp

Arg

Leu

Asp

Ala

Phe

Met

205

His

val

Pro

Gln

Phe

285

val

Ser

Tyr

Gly

Thr

Phe

110

Gly

Leu

Pro

Ala

Ala

190

Ile

His

Ser

Asp

Lys

Gly

Leu

Pro

His

Lys

Leu

95

Tyr

Lys

Leu

Ser

Phe

175

Gln

Gly

Pro

Gly

val

255

Arg

Phe

Arg

Met

val

Leu

80

Ser

Arg

Ala

val

Phe

160

val

Ser

Ala

Tyr

Lys

Phe

Trp

Met

Lys

Tyr



val

Ala

Ala

val

val

Thr

His

465

Glu

Trp

Glu

Ala

Leu

Ile

Asn

370

Gly

Asn

val

Ser

Tyr

Lys

Ser

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

<220>
<223>

<400>
gcggccgcge catggtggac ctcaagcctg g

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

Arg

Pro

Ala

355

His

Thr

Thr

Lys

val

435

Leu

Thr

Gly

Met

Trp

515

19
31
DNA

Phe

Cys

340

His

Ile

Met

Arg

ser

420

Asn

Asn

Tyr

val

Leu

500

Gln

Trp

Tyr

Phe

Ala

Trp

His

Tyr

Pro

485

Glu

Arg

Artificial

Primer

19

20
27
DNA

Artificial

Ile

Met

Thr

Glu

Pro

390

Glu

Pro

Ser

Gln

His

470

Tyr

His

Ala

Met

Gln

cys

Gly

Pro

val

Leu

val

Ile

455

Ile

Gln

Leu

Ala

BPS65606PC-2009032056

Lys Ala Leu Thr val Leu
330

Gly

Gly

val

Lys

Glu

Asp

Gly

Glu

Gln

His

Arg

Pro

345

Glu

Ser

Thr

Ala

Asp

Ser

His

Asp

Glu

Gln
505

Trp

val

Tyr

Met

Glu

410

Trp

Trp

His

val

Pro

490

Leu

His

Leu

Ala

His

395

Ala

Ala

Phe

Leu

val

475

Ser

Gly

Gly

Ala

Ser

380

Gly

Ser

Ala

Trp

Phe

460

Gln

Leu

Asn

Seite 21

Leu

Thr

365

Lys

val

Lys

val

Asn

445

Pro

Ser

Trp

Glu

Asp

Thr

Ser

Gln

430

His

Gly

Thr

Thr

Glu
510

Met

335

Leu

Phe

Ala

Pro

Gly

Cys

Phe

Leu

Cys

Ala

495

Thr

val

Phe

Ile

val

Met

400

Ala

Gln

Ser

Ser

Ala

480

Tyr

His
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<220>
<223> Primer
<400> 20

gcggccgtta catcgctggg aactcgg

<210> 21

<211> 33

<212> DNA

<213> Artificial

<220>
<223> Primer

<400> 21
gcggccgecge catgtcattg gctgctaaag atg

<210> 22

<211> 28

<212> DNA

<213> Artificial

<220>
<223> Primer

<400> 22
gcggccgtca atgacctgta actctaac

<210> 23

<211> 31

<212> DNA

<213> Artificial

<220>
<223> Primer

<400> 23
gcggccgcge catggcgacg aaggaggcgt a

<210> 24

<211> 31

<212> DNA

<213> Artificial

<220>
<223> Primer

<400> 24
gcggccgegt tacgtggact tggtcttggc c

<210> 25

<211> 32

<212> DNA

<213> Artificial

<220>
<223> Primer

<400> 25
gcggccgege catggaggtc gtggagagat tc

<210> 26
Seite 22

27

33

28

31

31

32
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<211> 28

<212> DNA

<213> Artificial

<220>

<223> Primer

<400> 26

gcggccgegt cactcagttt tagctccc 28
<210> 27

<211> 30

<212> DNA

<213> Artificial

<220>

<223> Primer

<400> 27

gcggccgeca tggcgatcct gaacccggag 30
<210> 28

<211> 30

<212> DNA

<213> Artificial

<220>

<223> Primer

<400> 28

gcggccgett agagcttgtt cttgtagaag 30
<210> 29

<211> 29

<212> DNA

<213> Artificial

<220>

<223> Primer

<400> 29

gcggccgeca tggccgtttc ttccggtgc 29
<210> 30

<211> 30

<212> DNA

<213> Artificial

<220>

<223> Primer

<400> 30

gcggccgect aaatcttttt ggaaggaaag 30
<210> 31

<211> 32

<212> DNA

<213> Artificial

<220>

<223> Primer

<400> 31

gcggccgecge catgagcgcc tccggtgcgce tg 32

Seite 23



<210> 32

<211> 23

<212> DNA

<213> Artificial
<220>

<223> Primer
<400> 32

gcggccgegt tagtcaattt ttc

<210> 33

<211> 32

<212> DNA

<213> Artificial
<220>

<223> Primer
<400> 33

BPS65606PC-2009032056

gcggccgege catgacggtc ggctacgacg ag

<210> 34

<211> 29

<212> DNA

<213> Artificial
<220>

<223> Primer
<400> 34

gcggccgegt caggcagcgc gctgccagg

<210> 35

<211> 26755
<212> DNA

<213> Artificial
<220>

<223> Plasmid
<400> 35

ctatacaaag ttgatagctt ggcgtaatcg atgtaccgat

cgagctccct gcagggggcc cggcgcgcct ctagattaat

cagtgatcag attgtcgttt cccgccttca gtttaaacta

ttggcgggta aacctaagag aaaagagcgt ttattagaat

gtgaaaaggt ttatccgttc gtccatttgt atgtcaatat

tgtgtttgtt tgaatattca tggaacgcag tggcggtttt

tttttggggt acagtctatg cctcgggcat ccaagcagca

gatgtttgat gttatggagc agcaacgatg ttacgcagca

agttaaacat catgggtgaa gcggtcatcg ccgaggtgtc

tgggtgtcat cgagcgccac ctcgaaccga ccctcctcgce

ccgttgacgg cggccttaag ccccattcgg acatcgacct

Seite 24

atcaatttaa
taaaggcctt
tcagtgtttg
aatcggatat
ccatgataag
catggcttgt
agcgcgttac
gggcagtcgc
cacccagctg
cgtgcatctg
gcttgtcacc

attggccggce
agttactaat
acaggatata
ttaaaagggc
tcgcgctgta
tatgactgtt
gccgtgggtce
cctaaaacaa
tcggaagtcg
tatggtagcg
gttaccgtcc

23

32

29

60
120
180
240
300
360
420
480
540
600
660



gtctcgacga
ccggcgagag
tccectggeg
ttctggcgag
aggcccggga
tgccggaaca
cggattgggc
cggttaccgg
cggcgcaata
accgtctcgce
tcacgaaggt
gcggcgceggc
atcgatgagt
ctgcgcgtaa
ccggatcaag
ccaaatactg
ccgcctacat
tcgtgtctta
tgaacggggg
tacctacagc
tatccggtaa
gcctggtatc
tgatgctcgt
ttcctggect
gtggataacc
gagcgcageg
acgcatctgt
gcgtagggag
gccagacagt
ttaggcggaa
cccaatgtac
gttcccaatg
ggcaatttgc
caggttgcgg
gtactccggc

gaccacgcgc
cgaaatcctg
ctatccggec
tatctttgaa
gcatagcgtg
ggatctgttc
gggcgatgag
caagatcgcg
ccagcccgtg
gtcccgggec
cgttggcaaa
ttaactcaag
tgaaggaccc
tctgctgett
agctaccaac
tccttctagt
acctcgctct
ccgggttgga
gttcgtgcac
gtgagctatg
gcggcagggt
tttatagtcc
€aggggggcyg
tttgctggec
gtattaccgc
agtcagtgag
gcggtatttc
cgcagcgacc
tatgcacagg
aaatcgcctt
ggctttgggt
tacgtgctat
cctagcatct
tagcgcatga
aggtcatttg
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cgcgcgcetta
cgcgcggttyg
aaacgcgaac
ccggccacca
gccctcgtcg
gaagcactga
cgcaatgtgg
ccgaaggatg
atcctcgaag
gaccagctcg
taatgtctag
cgttagatgc
cgtagaaaag
gcaaacaaaa
tctttttccg
gtagccgtag
gctaatcctg
ctcaagacga
acagcccagc
agaaagcgcc
cggaacagga
tgtcgggttt
gagcctatgg
ttttgctcac
ctttgagtga
cgaggaagcg
acaccgcata
gaagggtagg

ccaggcgggt
ttttctcttt

tcccaatgta
ccacaggaaa
gctccgtaca
ctaggatcgg

acccgatcag

tcaacgacct
aggtgacgat
tccagttcgg
tcgacattga
gccccgeggce
acgagacgct
tccttacget
tcgccgecga
cgcgccaagc
aagaatttgt
ctagaaattc
actaagcaca
atcaaaggat
aaaccaccgc
aaggtaactg
ttaggccacc
ttaccagtgg
tagttaccgg
ttggagcgaa
acgcttcccg
gagcgcacga
cgccacctct
aaaaacgcca
atgttctttc
gctgataccg
gaagagcgcc
ggccgcgata
cgctttttge
tttaagagtt
tatatcagtc
cgggttccgg
gagacctttt
ttaggaaccg
gccagcectgce

cttgcgcacg
Seite 25

tctggaaacg
tgtggtgcac
cgaatggcag
tctggcgatc
cgaggaactt
gaccctgtgg
gagccggatt
ctgggcgatg
ctatctgggc
ccactatgtc
gttcaagccg
taattgctca
cttcttgaga
taccagcggt
gcttcagcag
acttcaagaa
ctgctgccag
ataaggcgca
cgacctacac
aagggagaaa
gggagcttcc
gacttgagcg
gcaacgcggc
ctgcgttatc
ctcgccgeag
tgatgcggta
ggccgacgcg
agctcttcgg
ttaataagtt
acttacatgt
ttcccaatgt
cgaccttttt
gcggatgctt
cccgectect

gtgaaacaga

tccgectecc
gatgacatca
cgtaatgata
ctgctcacca
ttcgacccgg
aactccccgce
tggtactcgg
gagcgccttc
caagaagaag
aagggcgaga
acgccgcettc
cagccaaact
tececttttttt
ggtttgtttg
agcgcagata
ctctgtagca
tggcgataag
gcggtcgggc
cgaactgaga
ggcggacagg
agggggaaac
tcgatttttg
ctttttacgg
ccctgattct
ccgaacgacc
ttttctcctt
aagcggcggg
ctgtgcgctg
ttaaagagtt
gtgaccggtt
acggctttgg
cccctgetag
cgccctcgat
ccttcaaatc

acttcttgaa

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
2580
2640
2700
2760



ctctccggeg
gcctgeggeg
gtaatcgggg
ccaatcagca
gtagcggcta
cttggtacgc
gtctttctge
acggaacacg
tagatgggaa
gcctgcggaa
tcggtcacgc
gcccacgtca
cctaatcgac
ggccccttgce
ctgcgcggec
gccggatggt
cagggccggc
gggcattcca
gctaaaattc
ttcagatagc
gtgatcctcc
ggccaacgtt
gcttttgctc
gccagcegect
€cggcggcgg
agctcgtacc
cgcgacacga
agctccacca
acgaagtcgg
atcactacga
atgccgacaa
tggggatcgg
tgggttgcga
atgcgttccc

ctgccactgc
cggcgtgcca
tgaaccgtca
agctcgatct
atcaaggctt
tgcatggcaa
tttccgeccat
cggccgggct
accgccatca
acctctacgt
ttcgacagac
tagagcatcg
ggcgcaccgg
cacgattcac
ttcaacttct
ttgcgaccgc
agacaaccca
cggcgtcggt
atctactcat
agctcggtaa
gccggcaact
gcagccttgce
attttctctt
ggacctcgcg
cagtgcctgg
cggccagcgce
caaaggccgc
ggtcggcggt
ctgccttgat
agtcgcgcecg
cggttagcgg
aatcgactaa
tggtcgtctt
cttgcgtatt
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gttcgtagat
ggcggtagag
gcacgtccgg
cgatgtactc
caccctcgga
cgtgcgtggt
cggctcgecg
tgtctccctt
gtaccaggtc
gcccgtctgg
ggaaaacggc
gaacgaaaaa
ctgccggcgg
cggggcgtgc
ccaccaggtc
tcacgccgat
gccgcttacg
gcctggttgt
ttattcattt
tggtcttgcc
gaaagttgac
tgctgcgtgce
tacctcatta
ggcagcgtcg
gtagctcacg
ctcggcaacc
ttgtagcctt
ggcccaaatg
cgcggacaca
gccgatggec
ttgatcttcc
cagaacatcg
gcctgacccyg

tgtttattta

cgtcttgaac
aaaacggccg
gttcttgcct
cggccgcccg
taccgtcacc
gtttaaccga
gcagaacttg
cccttecccgg
gtaatcccac
aagctcgtag
cacgtccatg
atctggttgc
ttgccgggat
ttctgcctcg
atcacccagc
tcctcggget
cctggccaac
tcttgatttt
gctcatttac
ttggcgtacc
ccgcttcatg
gctcggacgg
actcaaatga
ccctcgggtt
cgctgcgtga
tcaccgccga
ccatccgtga
tcgtaagggc
gccaagtccg
ttcacgtcgc
cgcacggccyg
gccccggega
cctttctggt

ctcatcgcat

aaccatctgg
atgccggggt
tctgtgatct
gtttcgctct
aggcggccgt
atgcaggttt
agtacgtccg
tatcggttca
acactggcca
cggatcacct
atgctgcgac
tcgtcgeect
tctttgcgga
atgcgttgcc
gccgcgecga
tgggggttcc
cgcccgttec
ccatgccgec
tctggtaget
gcgtacatct
gctggcgtgt
ccggcactta
gttttgattt
ctgattcaag
tacgggactc
tgcgcgtgec
cctcaatgcg
ttggctgcac
ccgectgggg
ggtcaatcgt
cccaatcgcg
gttgcagggc
taagtacagc

catatacgca

Seite 26

cttctgcctt
cgatcaaaaa
cgcggtacat
ttacgatctt
tcttggectt
ctaccaggtc
caacgtgtgg
tggattcggt
tgccggcggg
cgccagctcg
tatcgcgggt
tgggcggctt
ttcgatcagc
gctgggcggc
tttgtaccgg
agtgccattg
tccacacatg
tcctttagec
gcgcgatgta
tcagcttggt
ctgccaggct
gcgtgtttgt
aatttcagcg
aacggttgtg
aagaatgggc
tttgatcgec
ctgcttaacc
cggaatcagc
cgctccgtcg
cgggcggtcg
ggcactgccc
gcgggctaga
gataaccttc

gcgaccgcat

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
4620
4680
4740
4800



gacgcaagct
gagctgcecegg
attgacgctt
actgatcact
tcgttttgga
tactagttaa
tatttacaac
tataattaac
aaaaaaatga
tataaaaaat
tttaaaagct
atgtctgatt
ttcatataat
tttagcttct
gtgttgagtt
tgtttacaga
tttcatcgta
cgtagtttta
tggtaagagc
cttagaaccc
aaactgagcc
aggaaaccaa
caactaaaag
catatgcata
accctgttat
agtgccacca
caggtaaggt
tgtcaccctc
ctcgtcctcc
atcttcccat
aagattctct
gtcaatatcc
tccaaatccc
gtagaactgc

atcagtcaac

gttttactca
tcggggagcet
agacaactta
gattaagtac
ttattcatgt
gcttttattt
ttacatagtc
taatattttt
aatccacatc
ttcttttgtt
tttgtcactt
agtgcttctg
acccaattca
ttcttttaag
gagatttttt
aggttaaaat
tacacaaaac
tttaatttgg
attttccatg
taataacgaa
agtcacaagg
acaacaacag
aaactcaaat
caaagaccat
ccctatcagt
ttcgggatca
cctggtgtat
gccgctggaa
tgagccggat
tgcataacca
acacgaatag
acaactatcg
atagctccaa
gccgeccaca

tcatcaagga
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aatacacatc
gttggctggc
ataacacatt
tgcgatcgcc
aatattttaa
ttttgactaa
ttttggaagt
tcgtcaatta
ctgccatcat
tattaaattt
acttaaaaaa
gatttccttt
gtatattttc
ccaaatgttt
tttttttttt
gaaccaaaag
tgataatgtg
aaaccacggc
caagattcga
tttcaattac
agtaaaccga
cagtagtagt
taccaaaaca
aaaaggttct
atttaatccg
tcggcaacac
ccagcattgt
tcccgcaagce
ccccgagaaa
tgccaagatg
tggctagctc
catcagggtt
ggcctcctga
tttgatgttg

ccttaatcgc

acctttttag
tggtggcagg
gcggacgtct
tcgacatatt
actaaagtac
ccattgaatg
gtaaattgct
taatagatca
aacctcatgc
acaactttaa
aaaaaacttt
ttggatcatg
atacttcaat
taagcatctt
ttggatttac
gcatatcaag
gacacagttg
ccatatgagc
gagatattaa
tcaatttacc
accggattat
ctgacgtaaa
aacaggaaat
gataatcacc
gccatctcct
atgttcttgg
ctgaatagct
tgctgcaaac
tgtgtgagct
ctggttgttt
ttgcacattc
agcaacagac
tgatagccac
cccgacacca

atactgtgga
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atgatcagtg
atatattgtg
ttaatgtact
gtttttgttt
aatttttgac
atgaagagat
aatactacct
attaaaaggc
tggaaaaaga
tactagtttc
ttgaaatatt
tgaatcctaa
ttacaagagt
ttatacatta
ttgttcaaaa
ctagattttg
attttacttc
acatttcaat
cccagtgact
attcgcattt
ttatttataa
ccaaaaagca
tgcaaactaa
ggtttcatct
tccgttatga
tgcggacaaa
tctcggagat
agcaacatgt
cggttagctt
aataaaagta
attataaagc
gctccaatcg
tgccttggtt
gtacttatta

ggaatagctt

attttgtgcc
gtgtaaacaa
gaatttagtt
cacataaatg
tactttagtt
caacgcatca
aaaatatatc
tatcaaaagg
aatgaaaaaa
ttttctattt
cctacttcca
atcagaaaaa
tctctatgtt
aaataattta
tctgaaaaaa
aattacccta
tcgatgacat
taaaaaccaa
gttaaaacag
cgcaataacc
aatgaaagaa
ggcagatcaa
gtttttttac
cgtcgagatt
catcgttgaa
tcacatccaa
ctgctttctt
tcgggaatat
tgtagaaccg
ccttcactgg
ttccatctcc
cagcaggaag
tcttgtaatt
tggcttttcc

ccccaaacgt

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
6600
6660
6720
6780
6840
6900



cttaaagctc
atcaagctta
cttaacatca
aatatcaata
atcatcaaac
atacacagtc
tcccageccc
ttcatcgcta
aatcaaccta
ataaccaggt
tttaggaaca
ctcaataatc
acgcgttacc
gacttgtcct
aacgagattt
tcgagcgtat
gattgaggaa
gaatacggtt
gggttgatct
gggagtggtt
ggatttgata
gagggagaat
gaaggagatc
catacataac
aactccaaaa
tcacaatcat
atataacaga
cagatctgta
acgtacaatt
aacgcaacaa
cacagtcaaa
tcacataagg

aaaacaagga

gaagagagga

aacggaaact
agctcctccg
ccacacacag
tgaacaatct
cttaccccaa
ccatgcattc
atcaacgtac
gaattcaaac
acaatctgct
aatctcatag
tcaaccaaaa
ctagggatat
tcaacaatcg
gtgattgcta
gtagctccgg
ccttctgctg
gagcgggtta
tctacgectt
ggagcgaatc
gtgacattgg
ccgcggceggc
ctggagattg
gaagaagatg
atatcaagat
agtccagatc
gtaatccaga
tctatatcta
tacatacaaa
agctacacga
tatgaagaaa
tcaacaaatt
catacataag
ataacagaga

tttcttaaaa
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tctgtttctg
ctcggttctc
acacatgagg
tagccctact
acgccaacaa
caagcatatg
tcgcaacagg
aaccaccacc
ccaaatgaga
cctgttccca
caggtccagg
cttcaacatc
gagtctcttg
caagaggaac
gacctgaagt
cgaatacacc
aggcttggtg
gacgttctaa
gggagatgaa
tggttgtgtt
gggaggagga
gtaatggtga
ttgttgttgt
cagaacacac
tacatatata
tctatgcaca
tgtatgtaac
cacaaacaga
ttaaatgaaa
ttcatatctg
tatagcttct
ataagcagat
gagagagaga
ttgggggtag

tacgttcaac
aagaacctta
agtcttattc
agcaaaagcc
caaatcacta
taacgacaac
gatccccgta
aacatacaac
atcttccgga
attaggaatc
tctaccagaa
catcacaaga
aaacgcatct
actatctaac
ggctatacag
tccttgttcg
aatctccatt
agcttcgacg
tgtttcgggt
gagcacggcg
ggatgatttg
tttggaggag
tgttgttgcc
atatacacac
catacgtaaa
tatatatata
aacacaatca
tgaacaattg
aaaatcaacg
attagatata
aaacggatga
taacaaacta
gagagagatt
agaaagaaag
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tcattcctcc
ttcatccctt
ttcccaatct
tcaagcttac
tgctccacag
tcatcatcac
agctcaacaa
acaggcttct
ggtttaggca
gcaagctgtt
gtagctaaaa
tagttatgct
gtaccaatca
aacgcatcgg
atacctggtt
tgacgaggaa
gatgtacctc
aggatatcag
ttggtaggtt
gagatggagg
ttggggttta
gaaggagatg
gccgccatgg
acaaatacaa
taacaaaatc
cacaattaat
gatgagagaa
atacgtagat
atttcggatt
aacataacca
gatgaacaag
gcaataatac
taccttgaaa

atgatgaatt

aaactccaaa
gcaaagccag
cagccgagtc
ccgtgacacg
cgtaatttgc
aaggataaga
acctacccaa
tagactcaga
tcctagacat
gttgaatatc
agaaagcttc
tcgtaatcga
tacgacgagg
ctaatccgct
tacctgagga
ggacgttacg
cagggtaagc
cgcctttgeg
tggttggaga
agggagagct
gggagaatgg
gtttggtgga
ttcagctgca
tcaagtcaac
atgtaaataa
aaaaaaaatg
gtgatgtttt
ccatatgtat
ggtacacaca
cgtgtagata
ataaagatat
atacctaatt
atgaagagga
gtgagaaagg

6960
7020
7080
7140
7200
7260
7320
7380
7440
7500
7560
7620
7680
7740
7800
7860
7920
7980
8040
8100
8160
8220
8280
8340
8400
8460
8520
8580
8640
8700
8760
8820
8880
8940



agagatagaa
gtgaaggaag
ttcaacgctt
acgctgatgt
atcgttgcta
atttttggat
gtttcacata
tgactacttt
agatcaacgc
acctaaaata
aggctatcaa
aagaaatgaa
tttcttttct
tattcctact
ctaaatcaga
gagttctcta
attaaaataa
aaaatctgaa
tttgaattac
cttctcgatg
caattaaaaa
gactgttaaa
atttcgcaat
ataaaatgaa
agcaggcaga
ctaagttttt
atctcagatc
cggtacatcc
ggccacggtc
aaaatacgat
ctgagctaca
tgcgatcata
gacctgtaac
gggaatgaga
cgtaagttct

gggggggttg
aggggatctg

aacgccgtta
tgattctttt
gctgtcaaac
tcgaattttc
aatgtcgttt
agtttactag
atcatattta
tatctataat
aaggaaaaaa
aaaatataaa
attttttaaa
tccaatgtct
aaaattcata
tgtttttagc
tttagtgttg
aaaatgttta
cctatttcat
acatcgtagt
ccaatggtaa
acagcttaga
aaccaaactg
agaaaggaaa
tcaacaacta
ttaccatatg
cgcgatcgcc
ggccagtgaa
cgtacagtgt
agtaacgggt
catgctcagg
ggcgtctcgce
tctaacagcc
tgcatttccc

gacatcgtac
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tatatatagg
actatgacac
ctctatatga
ctttctttct
ggataattcg
ccctctaggg
tggattattc
ttaagctttt
caacttacat
taactaatat
atgaaatcca
aaatttcttt
agcttttgtc
gattagtgct
taatacccaa
ttctttcttt
agttgagatt
cagaaggtta
cgtatacaca
tttatttaat
gagcattttc
accctaataa
agccagtcac
ccaaacaaca
aaagaaactc
catacaaaga
aattgacgcg
ttatcaacta
ttgccacaat
gatatattca
ttttttacaa
atatctcatt
gcagactccc
acagccaaga

tctacgccat

ctgtagaaga
gtttgcggtt
ccgtttgggc
ttcttccttt
gatacggata
ataacagggt
atgtaatatt
atttttttga
agtcttttgg
tttttcgtca
catcctgcca
tgtttattaa
acttacttaa
tctggatttc
ttcagtatat
taagccaaat
tttttttttt
aaatgaacca
aaactgataa
ttggaaacca
catgcaagat
cgaatttcaa
aaggagtaaa
acagcagtag
aaattaccaa
ccataaaagg
tactagtgta
tgtataataa
cagtaaattg
ttagaatgaa
cgtgcacaac
aaagcagcaa
tagtcgttaa
gattcacgta

gtttttcaaa
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ttatttttgt
acgtatttcg
cgtaacgggg
tttaaagaag
tgcctatatt
aatggatcta
ttaaactaaa
ctaaccattg
aagtgtaaat
attataatag
tcataacctc
atttacaact
aaaaaaaaaa
ctttttggat
tttcatactt
gttttaagca
ttttttggat
aaaggcatat
tgtggacaca
cggcccatat
tcgagagata
ttactcaatt
ccgaaccgga
tagtctgacg
aacaaacagg
ttctgataat
caagcttgcg
agttgggtac
aacggagaat
ccgaaaccgg
agaattgaaa
tcaattatta
tccctegttt
tgtatcacgc
caattgtttc

gtttgaggcg
ataggagtct
ccgtttgtta
caattgtaca
catatccgta
tattgttttt
gtacaatttt
aatgatgaag
tgctaatact
atcaattaaa
atgctggaaa
ttaatactag
ctttttgaaa
catgtgaatc
caatttacaa
tcttttatac
ttacttgttc
caagctagat
gttgatttta
gagcacattt
ttaacccagt
taccattcgc
ttatttattt
taaaccaaaa
aaattgcaaa
caccggtttc
gccgcgaatt
cggcctatta
attattcata
cggtaaggat
gcaaatatca
attaatcaat
ctctgatgaa
attgacttcg

actcttccgc

9000
9060
9120
9180
9240
9300
9360
9420
9480
9540
9600
9660
9720
9780
9840
9900
9960
10020
10080
10140
10200
10260
10320
10380
10440
10500
10560
10620
10680
10740
10800
10860
10920
10980
11040



agattttagg
tcagataggc
cagaatacaa
acaccgcaaa
tgaaagcacc
ccatatagcc
actgccaacc
atgctagcca
ccagaggcat
tgttatgttg
tttgcatgtg
gaagccaacc
ccgcccagat
ctacatgcca
cgaagtctgc
ctctcaacat
catcagaacc
agacatcata
taaggtctgc
cggatgagtg
gagagtgagt
gtggagactg
ttgggcttac
aatgtgtggg
ttggattatc
ggccgttcat
acgatggata
attaggggtg
tataaaaaat
aattgaatca
cggtatttta
tctataaaaa
cttcacataa

ctacgatgaa

atggttatat
catccaccaa
ggtccaagaa
gttcgtgaag
accaagccca
taattcgagt
aaaagatacc
cgactttcct
tgtttgaagg
gtttctccaa
tcgatcaagt
gcatctcccc
aagtctaata
cagattcggt
agacaaagcg
tttatccgct
taaggagagt
cacacgaccc
tgcatcagtt
ggccgaggcet
tgtgagttgt
aggaatgggg
acgtagtatt
aatacaatat
ttacttggcc
attcacatcc
tgacctacat
agagttgatc
cgatcatcta
gttataaatt
tactcaacat
ctatcatttt
acgaaaacaa

ctatgataaa
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tgtggcatgc
ttgactagag
atatgcttat
atatatgtac
agatgaccga
tggtttccta
agggttgtga
gctcccctag
tctggatctg
taacaaccgg
ttaatattac
tgagctattc
cccgeccagt
tcgaagtaac
tctctagcga
tttttagacc
ttaataatgc
cttatgatca
cttgacttat
gcatctttag
gtggtgggtt
tcgtgagtgt
attcatgcaa
gccgagtatt
tctcttgett
ctaaaggcaa
agtgtaggat
ggttaattat
ttagaatcga
tgttttcagt
ggaaaaaatt
atccaaaaca
aagtgaacaa

atttcataat

tagggaaaag
gtgtgttaga
cgtgtggaac
ctccgactgc
atgctgcata
ctctcaatgc
taacgcctcc
ccttagcacc
cacccaactt
acattccgca
ctgtgagcga
ctgctacaat
acatagcaac
cttcggectc
atccatccgc
taatatggaa
ttcctccegg
tctccttaga
ttgtagctcc
cagccaatga
tggtgagatt
taactttgca
atgcagccaa
ttactaattt
taatttggat
gacagaattg
caattaacgt
ccaatacatg
ttacggttaa
taaaatattt
tcaaatgtat
ccaaaatagt
tttcttttta
ctaaaaacat
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gtgatgttca
ttgattagtg
aacatcctta
cacataaaaa
ccataaagca
gtgctttgga
aaagaaaagt
gatgagtcca
ttgcggtgtc
acctaatcca
ataatgacca
ggctcctaaa
gacttccgca
gagttgggct
tactggccta
gttgttataa
gtgcctttta
agtgtcgata
gtgatactta
catggaaggc
ggggatggtg
tgggctacac
tacatatacg
tggcaatgac
tatttttatt
aatggtggcc
cgaaggaaaa
ccgttggtta
ataggtataa
ctatgatctt
ttcttctaaa
cttttacaat
cagcctttac

taatgaggta

atttgaaaat
gtatggtttg
tgtgtgtgag
gcgtacaatc
tatcgtaaag
tgttggacga
ggagcttgcc
tggaacgcaa
gcatggtgct
tagataatca
ccctcatgcet
aaccaataac
actcgataag
ctcagggcct
cttggcaaag
gcgtctgttg
ataaaatcag
gaactaactg
gggtccaaga
gcggaggtgt
ggtttatata
gtgggttctt
gtattttaat
aagtgtacat
ctcttacctt
aaaaattaaa
tactgattct
attaggatta
aaatggagag
caatcgattt
agcaaaagaa
cttttacagc
accaaaaaga

aagactctct

11100
11160
11220
11280
11340
11400
11460
11520
11580
11640
11700
11760
11820
11880
11940
12000
12060
12120
12180
12240
12300
12360
12420
12480
12540
12600
12660
12720
12780
12840
12900
12960
13020
13080



caaatgggat
tgaccgaaat
cctggtttcg
aaatatctgc
ctaatcccgg
tatatagccg
gaatcgttgt
tgtaaagttt
ttagaaagta
gagaagtgta
ttgttttgtg
taagcaattt
taatagacag
tatttatttt
taactgtcac
gggaaaagct
tcccttcecaa
ctaggctcac
tggtagtgag
atcttgttga
cactcctttg
acagtatcaa
ttaggaccca
gtagaagtca
tgagatccag
aaagggatct
ggaagtggaa
tgagagattc
acgttgttaa
aaaagagccc
ttaatgtaca
gaaagactcc
gcgatcttga
ccctcgtact

gctccagaag

attcttcgaa
tgtcccaatc
aaaccaccat
taatggccgg
gaattaccgg
ctgtctttgt
tttaatgcta
tttttagaga
agaaaaatac
aagaaattta
gttagtttat
ttaaaaatga
tgtaaatggt
agtttgtgtg
agggaaggtg
catcatcagt
gagacttcaa
ggtagtagtt
gaatctgagg
agaatccgta
acctgtacca
gccacatcac
cgatagtaga
cgataagtcc
tctttccagg
tgtacctaag
cccaagactc
tccatccgtg
gagtagtgtt
agaacatagt
cagcagcagc
tccaagggtt
aaggaggagg
gttgctgtcc

aaacagccat
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aattttcata atcgaacgat atacttgaat

cataatactc
ttcaaacatg
cctaacctgc
tagtaggcgc
ttgaagagaa
aaatgaccat
ggtggtgata
aataaaaatg
aataaaaatt
ctatgttata
cataatttta
gtaaatatat
acagatgaac
gttttgggag
ctggtagtac
aagagcaggg
tcccaacacc
gaaaaggtga
atcctgatcc
aggaagcttc
gaaaataagg
agcgtaaaga
cctctcgtta
agatctgtac
gaacttagta
atccttctca
gtaaggcaca
atcagagaaa
tccctgagcea
aagaagagcg
cttaacccag
agcagcagga
atcgaaaact

ggtggatccg

tttgacaccc
aacatatcac
aggatacaag
cttgttttag
tggactacat
ctcgtgattt
aacatatatt
ttaaataatg
agatgggaga
cttttaactt
aaattatgaa
gagctcccat
attattagga
tcttagttaa
acgatatctc
ataagatgaa
ctcttagcct
tggatcacgt
acagtagtaa
ttatcgtatc
taaggcactc
agaaacactc
ggcttgaaaa
caaaggtaaa
gagaaatcaa
acgtgtccat
aggatagaag
gatccgtgtc
atccagtaaa
aaaacagcag
caatgagcag
tcaaacttat

tctccatcag

gcgcgceccggt

tatcagatcc
aaaataaaca
tgcgcacaga
actgaatata
gctgaaaaat
aacttttctg
gatttttgaa
ttgtagaaat
gtaagttagt
ataataatcc
gtaataattg
tttatttatt
ggaaaggtat
ttaatcagat
cgttatcaga
gaggcacagg
ctctagtagc
gagttccaat
gtcctcctct
cgtggtggtg
cgtaaagctt
ccatagcagc
gatcagagta
gagggtaagc
gcttcttgta
ggttctgatg
agtgaagaac
cacaatcgtg
caggccagaa
caacatccca
gaatagcagc
cagcagctct
ctccagactt

catgcattca
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ttgcaactca
caacgttgtc
tttagacacc
ctagcggccg
acacaacgat
agtgatacaa
gaccaatgat
atgaatagag
agaaatggaa
ttatattgat
tttccatcat
gcatggtgaa
gctcccattt
aagcagggtt
cttcttagaa
cacgtagtga
tccagacttt
ctcaacaagg
atcgtggtgg
aaggtaagac
aaggtaagtc
gaacatcatg
ccaacacata
agggttgaag
gaacataggg
aaggttctca
gtgagtccta
gtgtcccaca
tccaagaacg
agcccaagag
cacaacgtaa
cctgatatca
ctttccaatt
agaaagccta

tgcattaacc

13140
13200
13260
13320
13380
13440
13500
13560
13620
13680
13740
13800
13860
13920
13980
14040
14100
14160
14220
14280
14340
14400
14460
14520
14580
14640
14700
14760
14820
14880
14940
15000
15060
15120
15180



atcactctct
attttattat
atcaaaaaag
gtttggcagg
aggctcataa
catgggaaga
aaccaaagtc
gcatggtgag
ttaattgtat
actacaatga
tgactttaga
aatcatgtat
atattgttat
atccttatga
tttaattcta
ttcttgaaat
attaaaagtt
ttaatctttt
actgttgccc
cggcctagta
tacaagaaag
atgcatgttg
actacaaatc
ctggaaaatt
ttcagtaaca
ataatggtac
atttgacaca
cacacaacaa
atcattcatt
aaaaaacaca
cataatactc
tttccatcat
ggagtggtat
tcgcaatgat

tctctattta
tcaactccaa
tatatgaaat
tagcaatggg
tgagaagagg
ggaaggagct
gaaagtgaca
ttgtgtcatg
atattatata
ttgtactaca
atgttttttt
tagaatgttt
aattagatgt
taacctgacg
acttcaagac
cttgtctctg
taagtctctt
ttcttcctta
ctttgtctgg
gatttaaatt
ctgggtggta
tcaatcaatt
catgagtata
acataaagga
tttgcagctt
aactacaagt
tttttactca
ataagagaaa
aactcttctc
gtaaattaca
gaaccaatca
cctcaacgaa
ccttcaagta

agaaaggcat
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tacaacaaca
attaacaatt
aattagttta
aagtgagagg
tgggagctga
cacgtggcaa
tgagacatgt
tggggaatct
tattccctag
tacatgacta
aaaattatat
tgaaaaactc
atttttgtgt
gtagtgggtt
ttaactaaaa
agtggtgctc
atattattat
ccttccttaa
tgatgaggaa
ggccttagtg
ccggcctatt
ggcaagtcat
actataatta
aagttcataa
ttctaggtct
gttttactcc
aaacaaaatg
aaacaaataa
catccatttc
agcacaacaa
attattaatt
cttgcaatgg
gaactttccg
cttggagaag

aatgcaaaat
attaaacaac
aatttaaata
agtgctgagg
ggtggcagca
catgcatggc
gtggagagga
aaaattctaa
tttatcctta
aatgatcaca
tttttaaata
taagttttta
gtgttatatt
tattgtgttt
gtttctaata
atgactagaa
tacagaaaca
tctcaaatga
ataacacatt
gccaagcttg
aggccacggt
aaaatgcatt
taaagcaatg
atgtctaaaa
gaaaatatat
tcatattaac
tttgcatatc
tattaatttg
catttcacag
atggtacaag
aactagagct
gtgtaagatc
aggagaggct
atgtggtggc
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ctttccaact
gatggcaatg
gatatttatg
tggcagtgtg
tgcatgccca
gagttgtgtc
gggagctgag
tttgattttc
tttattttac
caggtgtgag
tttgtatttc
caaaaatata
taatgatatc
ctcgtgtgta
agatgtttaa
aacctaatta
aagagataag
aacataaatt
ttctatagaa
gcgtaatcat
ccgtacagtg
aaaaaatatt
attagaatct
cacaagagga
ttgttgccta
ttcggtcatt
tcttataatt
agaatgaaca
ttcgatagceg
aaaaacagtt
tgttcttgta
tccagagagc
taatagcgtt
aaacatgggt

tttttctttc
catccacgtc
gagagaagcg
catggccagt
gtggtgtcat
atagtgaaaa
gtggcagcgt
ccttttttat
tctgttgtga
aggatctgaa
tataaactct
tgtataacat
aaaacatttc
cttttttttyg
caaaattgtt
caattattat
gacatttttt
tgttttgtta
ggatcctggc
ggccactttg
tttgccattg
ttcatactca
gacaaggatt
catacttgta
gtgaataagc
agaggccacg
tcaaattcaa
aaaggaccat
aaaaccgaat
ttcccaatgce
gaacaccacc
aacaggaaca
ggtagcctcc

atccacgatt

15240
15300
15360
15420
15480
15540
15600
15660
15720
15780
15840
15900
15960
16020
16080
16140
16200
16260
16320
16380
16440
16500
16560
16620
16680
16740
16800
16860
16920
16980
17040
17100
17160
17220



ctatgcacca
ctcaaccaat
taggtaatca
atggtgttga
aaaatatcgg
ttgaagtgag
tatccaggca
gaatcctcca
acctcatcgt
gagtggtaag
tcagaagagc
taagatccct
tcaatgaagg
taggtggagg
ctgagagaga
tatccagcct
gaatcagcct
ttgtattgat
taaaggagat
tgtgctgtga
aattctccgc
tgaacgattc
tttactaagt
gaatataaat
atataaattg
gtggatagga
taattttatg
ctgatactaa
acctgcagga
aggcgccatt
tttcatactc
tgacaaggat
acatacttgt
agtgaataag

tagaggccac

cagaatcgag
tccactctcc
acaccaagta
aggagaaagt
agagcacgat
acctagactt
tccatccaac
aggtctcgtt
tctcgcaaga
gcaccaacaa
aataagcctg
ggaagaacca
tagcagcgta
tcacgaaaga
aatgaggcaa
cagccaattg
cagggttcaa
gagttttggt
ttgcatggcg
gagagaagct
ggctgcatgc
tttttaaaaa
tggtttaaaa
tgggagctta
ggaatttgag
gccgaacggt
ttgaatggat
aatgtaacat
tacaagtgcg
gatgcatgtt
aactacaaat
tctggaaaat
attcagtaac
cataatggta
gatttgacac
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gaatggacca aatgatctat ccacagtgca

ctctctgaaa
agcgttcaca
gtgcaccaaa
catccatctc
tccccagtac
aaccaacatg
ccaagaagaa
tccagtgttg
agcagaatgc
atgtccacac
gtacacaggc
gaacaaagca
tctctcgaag
ctccaaaggc
tctttgctta
aatagccatg
ttgagtaaag
atcacgtgta
cttaggtgtt
tatgtgtaac
caaggtaaaa
ggggatgaga
atcagaatta
tcaaaatctt
ttgaaaatac
acatgtcaat
ttgtctcaag
cacagactag
gtcaatcaat
ccatgagtat
tacataaagg
atttgcagct
caactacaag

atttttactc

tgagggatgt
atgaagtaag
gcagccaaaa
tccctatcag
ttagtaggtc
tacacgatac
gccaacacag
gaatggtgct
aacacgagtc
tcatgagcga
cacaaaacat
gcgcaagtca
cagtgcttag
aaaggagcag
gcctcagaat
gcggatccgg
agtgaagccg
ataatgcatg
tgaagggagt
gtgtagctaa
acttaacttc
gtctataaat
tagaagttaa
ccaaattcgg
ttgaaatgtg
cgaatttgag
aatgggtagg
cggccgctaa
tggcaagtca
aactataatt
aaagttcata
tttctaggtc
tgttttactc

aaaacaaaat
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aggtatcggt
gcaccacgta
cagccaacat
catagatagc
cagtagcgtt
ggtagagttg
atctggtcac
ttctgtgaga
caatcaagtt
taacccacac
aagcagcagc
acacgttctt
gaatagcagc
gagcaccctc
cagtagcgag
cgcggtgttt
atgagttaat
cacgcatgtg
gacaagtggc
tgttctggca
ataaaattaa
tttggaggta
agttgattta
aatccgtctt
gatgcaggtg
ttataggtac
tcatccttat
tcccgggaat
taaaatgcat
ataaagcaat
aatgtctaaa
tgaaaatata
ctcatattaa

gtttgcatat

caaagctcct
gtgttggagg
gaacttcacc

agccaccaag

ggagtaaggg
gaagaagagg
gtagagagga
aggaacgaaa
gattctccaa
gttcaccacc
tccagtcaag
tccagctcta
gatcatgtag
tctgagatct
aacatgagtg
gttagcagca
ttaatcttgt
ttataggcta
attgtatgtg
gaagaaaaac
tggcatctta
aaaaaaaacg
gtgccgttgg
gtcacggtca
gttacacccg
caggctggtt
acattttact
ggccggecta
taccggtagt
taaaaaatat
gattagaatc
acacaagagg
tttgttgcct
cttcggtcat
ctcttataat

17280
17340
17400
17460
17520
17580
17640
17700
17760
17820
17880
17940
18000
18060
18120
18180
18240
18300
18360
18420
18480
18540
18600
18660
18720
18780
18840
18900
18960
19020
19080
19140
19200
19260
19320



ttcaaattca
aaaaggacca
gaaaaccgaa
tttcccaatg
cagccttagc
catacaacct
gctctgggaa
ttgggaagag
caccgtaaga
cataccatgg
cgaacacgaa
acaagtagat
acacttgtct
atccctccac
atgggtgatc
tgttcttgtg
agtgcatgaa
cagcatcgtg
cagtgcacaa
agttcaatcc
acaaaggcac
ttgggaaaac
agttttggtt
tgcatggcga
agagaagctc
gctgcatgct
ttttaaaaac
ggtttaaaag
gggagcttaa
gaatttgagt
ccgaacggtt
tgaatggata
atgtaacatt
ttggccttag

acacacaaca
tatcattcat
taaaaaacac
ccataatact
ctccttcaaa
tcccactctg
agcttggtgg
gtggtggatc
tctatccaca
agtctcctca
aactggtccg
agagagtcca
cacaaaaagt
caaataagca
atcagccttt
gtggtgtctg
ggttcccaca
tccaacagtg
agcagcatcc
gaaggtcaaa
agaagcctcg
gtaagcctcc
tgagtaaaga
tcacgtgtaa
ttaggtgttt
atgtgtaacg
aaggtaaaaa
gggatgagag
tcagaattat
caaaatcttc
tgaaaatact
catgtcaatc
tgtctcaaga
tggccaagct
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aataagagaa aaaacaaata atattaattt

taactcttct
agtaaattac
cgaactcagg
gtgaagagct
aagaaagcct
aaagcagcag
tggtgagttc
gaggacaagt
tcgttgtggt
tagtagtaga
gcaacgaaga
ggctcgaatg
agccaagcag
ctctgtgggt
tgggtcaact
acgaagttca
aagaatcccc
aaagcccaga
gccacagcaa
aagcaatcct
tttgtagcca
gtgaagccga
taatgcatgc
gaagggagtg
tgtagctaat
cttaacttca
tctataaatt
agaagttaaa
caaattcgga
tgaaatgtgg
gaatttgagt
atgggtaggt
tggcgtaatc

ccatccattt
aagcacaaca
tagacttggt
tagcctcttg
tgatgattgg
tagccttctt
cgatgttgtg
ttcccttcac
gcaagaaggt
tagccatggt
agtgagcgag
ggttgaagtg
ctcccaaagc
agaacacctc
tccaagactc
agaggtggta
agaacacaat
aagactcaac
taaccaagca
ttgggagaga
tggttgtttt
tgagttaatt
acgcatgtga
acaagtggcg
gttctggcat
taaaattaaa
ttggaggtag
gttgatttag
atccgtcttg
atgcaggtgc
tataggtaca
catccttatg
atggagcctg
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ccatttcaca
aatggtacaa
cttagcagca
atcaaccact
ctcatcggac
gagcttgtag
ggagaggtta
gtaagtccac
ggtaatcacc
cttaagtccc
caaagagata
gttcaccttt
caagatcaag
atctctatcg
gaatggggtc
tctagagaaa
tccctggagg
ctctggcaaa
tctcacagtg
tctcttgatc
taatcttgtt
tataggctat
ttgtatgtgt
aagaaaaaca
ggcatcttat
aaaaaaacgt
tgccgttggg
tcacggtcaa
ttacacccgg
aggctggttt
cattttactc
gccggectag
cttttttgta

gagaatgaac
gttcgatagc
gaaaaacagt
gcttcagtag
ccgtagttag
tttctcacaa
tgtgggataa
tcgatgagag
tcagaatcag
aacatagatc
aactggagag
accacagcgg
cttggtggga
ttcctggaca
atgtttccgg
aagatgagag
gctccgtgtc
aggatatatc
gctctagegt
tagtagagag
tcggtgagag
tgtattgatg
aaaggagatt
gtgctgtgag
attctccgeg
gaacgattct
ttactaagtt
aatataaatt
tataaattgg
tggataggag
aattttatgt
tgatactaaa
tagatttaaa
caaacttggg

19380
19440
19500
19560
19620
19680
19740
19800
19860
19920
19980
20040
20100
20160
20220
20280
20340
20400
20460
20520
20580
20640
20700
20760
20820
20880
20940
21000
21060
21120
21180
21240
21300
21360



taccggccta
atatatatgc
ataagatagt
agatatacct
gcaggctaaa
ttatcaagcg
gaggtttccc
ccacttctta
agaagggaag
tccctgagaa
ctcatcagca
gcatccggaa
agtaacagcc
ctcgtacttt
caccaatcca
gaatccccta
atccaaatcc
gttccacata
atcccaccag
tctagctccg
caagtaggtt
aggagaaggc
gagcatctca
agccttccta
tccagtgtta
atcgtactca
aggttccatc
gaaagcgatc
gcggttcagc
gagacggaat
actaattatt
gcaagacact
agtatattaa
ttaaaaccaa

gtttgaccaa

ttaggccacg
ctaaacctgc
aaacgataag
tagcaggtgt
acatagtata
gtctttccag
aaagtagcct
gcgaaagcaa
aggtgatgaa
ggatcgatat
ggaacaacat
acccaagaag
ttaatggtcc
cctcccttca
gaagtcacag
ggtctattat
atatcgtgcc
tctccagatc
atgtttccgg
aagaagcaag
cccaaagcgt
ttgaagaatc
gcatcatcca
gcctttctag
gagagagcgt
actccctcga
ttctcagcag
tccacagtag
ttgatcgctc
atatggcaaa
cgtagtggca
ctagcttacc
tagatggtca
tgtttcaaga
gatataaggg
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gtccgtacag
cccgttectc
gaaagacaat
ttattttaca
gtctatctgc
aatgttgtcc
tccaagctcc
cgaatcttct
tcacttggca
caatggtgtg
ccaaatgggt
tagccaagaa
aggttctaat
aagccttaga
gaatgaaggt
cctccacagc
tcactttttg
cagccaatcc
tcaaagaaga
cgtaaaccaa
acatagcagc
cgtccctctc
ctttagcggt
atctgtggtg
agaaaatcac
taaccacgta
acaacttcac
ggattccatc
tattaattag
aaacatgcaa
gtttctacca
atagagcatt
taattctgaa
tgtcaatgtg

ttaactctaa

tgtttgcccc
atatgtgata
ttattgagaa
acataacata
agggggtacg
gtgcacgtag
agcataagtc
ggacacctca
gttcaagtat
atccacagcg
gtgagaagta
gagtccgtag
cacatgagca
aggatggagg
ccaagcttgc
ggtgttgaag
aggagtagca
gaatccagca
atgtcctccc
cacagaggac
caactcagcg
caactccttt
cttagcaggt
gaactccttg
ggttcctcca
tcttctageg
gttagcctca
gttgttctcg
ttcattgttt
ggggacgtgt
tctggaaatg
ttcatgcaca
tgttttatta
tccttcacaa

aacataagaa
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ccactccgcec
ttattatttc
agccatgcta
acatagtagc
gtcgaggcgg
tagtgctttc
atcaccttgt
ggttgtctga
cccatcaacc
tacctaaccc
gagaagtgag
gattgcatag
gccaacatcc
aagaacatcc
aatctgagcc
aaagcaacag
tggtgcttgt
gtgaaagctt
tcatgttgaa
acaacgtatc
aatctgtaag
ctccacttag
ctagaaggca
aaagcctcag
ggatgtttga
aaggtcttag
gctctttctce
gtctcaacac
tatacgtgaa
gttaacatac
gaattgatat
cttttttaaa
cctttaacat
actcatatat

aatatgacac

ctacactcgt
attattaggt
aaatatagat
tagccagcag
ccttaattaa
ccacattatc
agttgaggtt
attgaggcat
agttaaccca
aagacaaatg
cgaacaagta
cggtgaatcc
acacaagctc
agaagagcaa
agtacttaga
caggagtggt
tgtgcatgga
ggattctctt
cccatccaca
tagcgtacat
caacatgagc
cgaaatcctg
aagcagccaa
tagcatcagc
aatcggtcac
ccaaagcagc
tctctccatc
acatggtggc
gaaaaagaaa
gtgtcttatg
acacaggcca
agacaaagga
tccaacaagg
tgaattacta

aaatataaaa

21420
21480
21540
21600
21660
21720
21780
21840
21900
21960
22020
22080
22140
22200
22260
22320
22380
22440
22500
22560
22620
22680
22740
22800
22860
22920
22980
23040
23100
23160
23220
23280
23340
23400
23460



taaatatcag
tattgttggt
taagagaata
tttgtactaa
tcattacaca
agaaaagtaa
aatcttaatg
ttacaatttt
actccccctt
ctctttgtag
actgcacatt
tagtccgact
ttcaagaatt
ttaggtttgg
gacttttgca
aagtttgttt
acacttagaa
tttcaccatg
tgagatctaa
aatctttgaa
cggaatttgg
gtaattcaaa
tcagaacatg
gatggccggc
aattaccggt
gtactggatt
aatacatact
attcccttat
tcgggctaga
cttctttgga
aatgtacacg
caagtaggta
tgacttccac

gaagtagtag

atatattgag
ggtattctaa
tttttatatt
atttctattg
tttttttcca
catagaaaac
atacaacttt
cttataatac
aatgtgttgc
tattttagta
tccttcttca
atgaaaaaca
ttctcataag
aattggcaca
tcaacatcaa
tattaagaaa
atttttctaa
atgcaagttg
gacattgcgg
gacacgtcca
ttagaacttc
gaaagtctac
ttggaacaga
ctaacctgca
agtaggcgcc
ttggttttag
aagggtttct
ctgggaacta
gcgccaccgc
gccatgtagg
aagtacacga
gcttgggaca
cagattggca
gtgtacatca
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agatctcaaa attattaaga ataaaatatc

aggtgacagg
gttgtaaaat
atggattttg
gcatacaatt
aataattcaa
atcataattt
ttactaaagg
tctttaactc
aaagtgtctg
atcactcttc
ggattctttg
atcttccatg
agagcaaaat
atttcaagaa
gtcaaaagtc
ctgttaagaa
attctggaag
aacagaactt
tgaaactgaa
tggagcagtt
aaagcatgtt
gagattcaaa
ggatacaagt
ctgaattaac
gaattagaaa
tatatgctca
ctcacacatt
ggtggagatc
attgcacgaa
tggtgattct
tcatgatggt
aagactttcc

cggtgtgaat

tgataaatta
ttaaaataag
gactttgaaa
tagcattaca
aaatcaagac
taaataagga
tagtggtggt
ccattacttc
taagttgctc
gaatgaagtg
tgttgtacta
acatcaagtt
ggtcaattgc
tcacatttca
aagtttgctt
atatgacaag
aacttctgac
ctcttaaaaa
gtactcaata
ttcacgtagg
acaagctttc
gatcagaagt
gcgcacagac
gccgaattaa
ttttattgat
acacatgagc
attatggaga
tgcggcctta
gaactgagcg
gagggaaacc
gaattgcaag
ggtcttagaa
gaatccgttg

tattattgta
agaatatttt
taccataatt
aagtttttat
gaggactatt
caataattat
tacaacacat
tctaagttgt
ttatgaactg
gtgttttatg
caaaattttt
tgcagcactg
acactgaaaa
tcaagacatg
tggaaaagtc
ttcagaactt
acaagagttg
tgatgggatt
aattttgggc
ttcaatcaga
tgaaaagtct
tggatacagt
tagcggccgce
ttcgggggat
agaagtattt
gaaaccctat
aactcgagct
attaatcaag
aagaggaaga
ttatcgcatc
agttggaaag
tccttggtgt
aggaggatgg
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taagtattaa
aaatttaaaa
tgagttacgt
tctattcaat
ataggcttga
tggttttcte
aatgtgatga
taattttaac
taaaatcttc
cagaaaggta
ttaatgtgtc
cctctcagtc
atacatcaat
gtcaaacttt
ttagaatatg
aaaattctaa
ctggccagat
tagatttcaa
tcaagttata
cttcccaaga
gtttgcaaga
tagaactcct
ccgggccgtc
taatcccggg
ctggatttta
tacaaataca
aggaacccta
tgtcgagata
cggacttctt
aaagggagag
cgtggaaaac
cggtcaaaga
gcatgcagat

tcaagaagat

23520
23580
23640
23700
23760
23820
23880
23940
24000
24060
24120
24180
24240
24300
243600
24420
24480
24540
24600
24660
24720
24780
24840
24900
24960
25020
25080
25140
25200
25260
25320
25380
25440
25500



atctccatcg
gtacacgtgc
ccagaaatcc
gttcacgttg
agcctcaaca
agggtatggg
gatgtagatg
atcagctctg
catagcagcg
ttagtgagtg
actagttgca
gttttacaca
atccatgcat
accttttgtc
aagaattatt
caaaccttgt
tatttacatt
ttaatcaact
tagtaccaaa
acaaattaca

tagtagattt

tagagcacgt
aagaaagaga
cacactttgg
aagtggttgc
gtcatgtaag
tccatagctg
agagcaatgg
aactttccat
ttataagcat
tgtatgaatg
tgtaaatttg
tggcttccat
gcacctcaaa
cacgtgacgt
gaatgtttgg
ggtaccatat
tccagttgat
tgcaaattgc
tataaaaatt
agggtttaga

aaattggcct
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tagcgttcaa
gttgtctcca
agatgtagaa
atggcataac
cgcagaggaa
ggagagattg
tgatagcgga
ctggatcact
ccatggtact
aaagtattgc
tagttttctt
gcaaatcatt
acttgtgtgt
tcatgcacct
tgtatatgcc
tcactcactt
tagtatatgt
taagtgttgg
tatcgcaaat
cgtttagtgg

tagtggccaa

ccagtagaag
cttctttccg
gagccagagc
ggtgtatccg
gatttgagac
catcacagca
tctgaaatcg
ccaatcgatg
ggctatgaag
aaaatcctca
cattattgca
tccaaaatat
ggtaacattg
caaatcttgt
atccatgcag
taattctcct
atttagaaga
caaacgttag
caaatacata
caatgtgtaa

gcttggcgta
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aggaagatgg
agcacaatga
aagttagcaa
ttcctataag
acgttgtaga
gatcccaaga
cacaaccacc
atagcagctc
aaattataat
ttatatagac
tcctccaagt
ttttaaactt
ttgtcttgaa
gtggtaccat
cattgcaaca
atagtagaaa
caaaaataat
cataaaaggt
acacacatag
atttgctgca

atcatggcaa

tggtatgatg
agatggtatc
ctggtggatc
cgaggaatcc
ggaacttgat
tcacgaaagc
aatcctccct
caatcttatc
cgtgtaaaac
tacatgcata
ggatgtcatg
tccacagggc
aaattactaa
tattatcctc
attaaatctc
tattagcaaa
ttagaatcaa
gttataaatt
taaaacaaaa
gtggccggcec
ctttt

25560
25620
25680
25740
25800
25860
25920
25980
26040
26100
26160
26220
26280
26340
26400
26460
26520
26580
26640
26700
26755



