SEQUENCE LISTING
<110> BASF Plant Science GmbH
<120> New ketolases for the production of ketocarotenoids in Tagetes
<130> PF 0000058583
<le0> 11

<170> PatentIn version 3.1

<210> 1
<211> 1153
<212> DNA

<213> Chlorella zofingiensis

<220>

<221> CDS

<222> (209)..(1147)

<223> beta carotene ketolase

<400> 1
ggatccaagc tttgcaattc atacagaagt gagaaaaatg gcttctatga tatcctcttc 60

agctgtgact acagtcagcc gtgcttctac ggtgcaatcg gccgcggtgg ctceccattcgg 120

cggcctcaaa tccatgactg gattcccagt taagaaggtc aacactgaca ttacttccat 180
tacaagcaat ggtggaagag taaagtgc atg gcg cca gat gtg aca cat gtg 232
Met Ala Pro Asp Val Thr His Val
1 5
cag cca cgt gta cag tcc ccg gct gge ccc gat gat gag gat gac gcg 280
Gln Pro Arg Val Gln Ser Pro Ala Gly Pro Asp Asp Glu Asp Asp Ala
10 15 20

tta agc ttg tgg aaa gcc caa tat cct atg ccg gag gag aag ggt aca 328
Leu Ser Leu Trp Lys Ala Gln Tyr Pro Met Pro Glu Glu Lys Gly Thr

25 30 35 40

gta tcc aaa cct caa gcc gca ctc aaa tac agg cca cca cgc agt gac 376
Val Ser Lys Pro Gln Ala Ala Leu Lys Tyr Arg Pro Pro Arg Ser Asp

45 50 55
tgg aag ggt gta tca att gca tgc act gtc atc acc cta tgg aca gct 424
Trp Lys Gly Val Ser Ile Ala Cys Thr Val Ile Thr Leu Trp Thr Ala
60 65 70
gtc ttt tac cat ggc tgc tgg caa atc aaa ctc aca ggc cct gat aag 472
Val Phe Tyr His Gly Cys Trp Gln Ile Lys Leu Thr Gly Pro Asp Lys
75 80 85
tca gcc tgg tgg gac gtt gtt gca acg ttt ctg gca ctg gag ttc ctc 520
Ser Ala Trp Trp Asp Val Val Ala Thr Phe Leu Ala Leu Glu Phe Leu
90 95 100
aac act ggg ctt ttc atc acc acg cat gat gcc atg cat ggg act att 568

Asn Thr Gly Leu Phe Ile Thr Thr His Asp Ala Met His Gly Thr Ile
105 110 115 120



gcc
Ala

agc
Ser

gag
Glu

cga
Arg

tat
Tyr
185

cta

Leu

gct
Ala

tta
Leu

tct
Ser

cac
His
265

tgg
Trp

gtt
Val

taa

atc
Ile

cta
Leu

cat
His

ggc
Gly
170

gca
Ala

caa
Gln

gca
Ala

ccc
Pro

cac
His
250
ttt
Phe

gag
Glu

cca
Pro

agg
Arg

tat
Tyr

cac
His
155

gat
Asp

aca
Thr

tcc
Ser

ccc
Pro

cac
His
235
agt

Ser

gat
Asp

tta
Leu

gga
Gly

gaattc

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

<400>

2
3

12

PRT
Chlorella zofingiensis

2

aac
Asn

gcc
Ala
140

aac
Asn

cct
Pro

cca
Pro

tta
Leu

ctg
Leu
220

ctc
Leu

gct
Ala

tat
Tyr

ccc
Pro

gta
Val
300

cgt
Arg
125

tgg
Trp

ttc
Phe

gcg
Ala

ctc
Leu

cgg9
Arg
205

gtc
Val

ccc
Pro

gat
Asp

cac
His

gtg
Val
285

cag
Gln

cgt
Arg

ttt
Phe

act
Thr

cta
Leu

cag
Gln
190

gtg
Val

agt
Ser

tcc
Ser

gac
Asp

tgg
Trp
270

tgt
Cys

tca
Ser

ttg
Leu

gac
Asp

999
Gly

cat
His
175

ttt
Phe

caa
Gln

gcg
Ala

aat
Asn

cct
Pro
255

gag
Glu

aag
Lys

gac
Asp

aat
Asn

tat
Tyr

tta
Leu
160

aag
Lys

gcc
Ala

tac
Tyr

ttc
Phe

gct
Ala
240

cg9
Arg

cat
His

cgc
Arg

ggc
Gly

gac
Asp

gac
Asp
145

cca
Pro

tgg
Trp

aag
Lys

ccc
Pro

cga
Arg
225

cag
Gln

ccg
Pro

cac
His

atc
Ile

acg
Thr
305

cta
Leu
130

atg
Met

cat
His

ttt
Phe

atc
Ile

aat
Asn
210

ttg
Leu

gag
Glu

ctg
Leu

agg
Arg

aca
Thr
290

aag
Lys

ctt
Leu

ctg
Leu

aaa
Lys

ggc
Gly

ttc
Phe
195

tta
Leu

ttc
Phe

aca
Thr

tca
Ser

tgg
Trp
275

aag

Lys

aag
Lys

ggc
Gly

cac
His

gac
Asp

agg
Arg
180

gca
Ala

tgc
Cys

tat
Tyr

atg
Met

ttc
Phe
260

cct
Pro

aca
Thr

agt
Ser

aat
Asn

aag
Lys

cca
Pro
165

ttt
Phe

tac
Tyr

gtc
Val

ttt
Phe

ccc
Pro
245

ttg

Leu

tat
Tyr

ctg
Leu

cag
Gln

ata
Ile

aag
Lys
150

gac
Asp

atg
Met

ccc
Pro

ttt
Phe

ggc
Gly
230

tgg
Trp

aaa
Lys

gcc
Ala

gat
Asp

ttg
Leu
310

gcc
Ala
135

cac
His

ttc
Phe

tgg
Trp

ttc
Phe

ctg
Leu
215

acc
Thr

gag
Glu

tgt
Cys

cct
Pro

gct
Ala
295

gtg
Val

atc
Ile

tgg
Trp

cat
His

gag
Glu

ttc
Phe
200

gcg
Ala

tat
Tyr

aaa
Lys

tat
Tyr

tgg
Trp
280

gca
Ala

aac
Asn

Met Ala Pro Asp Val Thr His Val Gln Pro Arg Val Gln Ser Pro Ala

1

5

10

15

616

664

712

760

808

856

904

952

1000

1048

1096

1144

1153



Gly

Pro

Lys

Thr

65

Ile

Thr

His

Asp

Asp

145

Pro

Trp

Lys

Pro

Arg

225

Gln

Pro

Met

Tyr

50

Val

Lys

Phe

Asp

Leu

130

Met

His

Phe

Ile

Asn

210

Leu

Glu

Asp

Pro

35

Arg

Ile

Leu

Leu

Ala

115

Leu

Leu

Lys

Gly

Phe

195

Leu

Phe

Thr

Asp

20

Glu

Pro

Thr

Thr

Ala

100

Met

Gly

His

Asp

Arg

180

Ala

Cys

Tyr

Met

Glu

Glu

Pro

Leu

Gly

Leu

His

Asn

Lys

Pro

165

Phe

Tyr

Val

Phe

Pro
245

Asp

Lys

Arg

Trp

70

Pro

Glu

Gly

Ile

Lys

150

Asp

Met

Pro

Phe

Gly

230

Trp

Asp

Gly

Ser

55

Thr

Asp

Phe

Thr

Ala

135

His

Phe

Trp

Phe

Leu

215

Thr

Glu

Ala

Thr

40

Asp

Ala

Lys

Leu

Ile

120

Ile

Trp

His

Glu

Phe

200

Ala

Tyr

Lys

Leu

25

Val

Trp

Val

Ser

Asn

105

Ala

Ser

Glu

Arg

Tyr

185

Leu

Ala

Leu

Ser

Ser

Ser

Lys

Phe

Ala

90

Thr

Ile

Leu

His

Gly

170

Ala

Gln

Ala

Pro

His
250

Leu

Lys

Gly

Tyr

75

Trp

Gly

Arg

Tyr

His

155

Asp

Thr

Ser

Pro

His

235

Ser

Trp

Pro

Val

60

His

Trp

Leu

Asn

Ala

140

Asn

Pro

Pro

Leu

Leu

220

Leu

Ala

Lys

Gln

45

Ser

Gly

Asp

Phe

Arg

125

Trp

Phe

Ala

Leu

Arg

205

Val

Pro

Asp

Ala

30

Ala

Ile

Cys

Val

Ile

110

Arg

Phe

Thr

Leu

Gln

190

Val

Ser

Ser

Asp

Gln

Ala

Ala

Trp

Val

95

Thr

Leu

Asp

Gly

His

175

Phe

Gln

Ala

Asn

Pro
255

Tyr

Leu

Cys

Gln

80

Ala

Thr

Asn

Tyr

Leu

160

Lys

Ala

Tyr

Phe

Ala

240

Arg



Pro Leu Ser Phe Leu Lys Cys Tyr His Phe Asp Tyr His Trp Glu
260 265 270

His Arg Trp Pro Tyr Ala Pro Trp Trp Glu Leu Pro Val Cys Lys
275 280 285

Ile Thr Lys Thr Leu Asp Ala Ala Val Pro Gly Val Gln Ser Asp
290 295 300

Thr Lys Lys Ser Gln Leu Val Asn

305 310
<210> 3

<211> 24

<212> DNA

<213> Artificial

<400> 3
gcgcatatgg ctcccaggcg gcaa

<210> 4
<211> 26
<212> DNA

<213> Artificial

<400> 4
cggtcgactt actccactac tgctcc

<210> 5
<211> 1010
<212> DNA

<213> Scenedesmus vacuolatus

<220>

<221> CDS

<222>  (7)..(1002)
<223>

<400> 5

gcgcat atg gct ccc agg cgg caa tca acg ctg ccg cag cag acc
Met Ala Pro Arg Arg Gln Ser Thr Leu Pro Gln Gln Thr
1 5 10

gct ggc tct cca acc agt ggc tca gat gct gcc atc cct gag ccc
Ala Gly Ser Pro Thr Ser Gly Ser Asp Ala Ala Ile Pro Glu Pro
15 20 25

gtc atc gac gtg tgg aaa gcg caa tac cct ctg ccg gat gaa aat
Val Ile Asp Val Trp Lys Ala Gln Tyr Pro Leu Pro Asp Glu Asn
35 40 45

gca ggg agc atg aat gag gtc aag cag ttg tac agg cca cct cgc
Ala Gly Ser Met Asn Glu Val Lys Gln Leu Tyr Arg Pro Pro Arg

His

Arg

Gly

aaa
Lys

gat
Asp
30

gta
Val

aat
Asn

24

26

48

96

144

192



gat
Asp

gtg
Val

cgc
Arg

gtc
Val

gtt
Val

atc
Ile

tgg
Trp

cac
His
175

gaa
Glu

gtg
Val

gct
Ala

tac
Tyr

aag
Lys
255

tac

Tyr

tgg
Trp

gtg
Val

ctg
Leu
80

tcc
Ser

aac
Asn

tgt
Cys

aca
Thr

gag
Glu
160

agg
Arg

tac
Tyr

ctg
Leu

gct
Ala

ctg
Leu
240

agt

Ser

cac
His

tgg
Trp

aag
Lys
65

ttt
Phe

tgg
Trp

aca
Thr

tac
Tyr

ctg
Leu
145

cat
His

ggc
Gly

tcc
Ser

caa
Gln

gcg
Ala
225

ccg
Pro

cac
His

ttt
Phe

gag
Glu

50

ggc
Gly

tac
Tyr

tgg
Trp

ggc
Gly

agg
Arg
130

tac
Tyr

cac
His

aac
Asn

acc
Thr

gcc
Ala
210

ccc
Pro

cac
His

tct
Ser

gat
Asp

ttg
Leu
290

ata
Ile

cac
His

att
Ile

ctt
Leu
115

aac
Asn

gcc
Ala

aac
Asn

cct
Pro

ccc
Pro
195

ctg
Leu

ctg
Leu

ttg
Leu

agt
Ser

tat
Tyr
275

ccg
Pro

agc
Ser

ggc
Gly

gac
Asp
100

ttc
Phe

cgc
Arg

tgg
Trp

tac
Tyr

gca
Ala
180

ttg
Leu

gga
Gly

gtg
Val

ccc
Pro

gat
Asp
260

cat

His

aag
Lys

att
Ile

tgc
Cys
85

att
Ile

atc
Ile

aag
Lys

ttt
Phe

aca
Thr
165

ctg
Leu

cag
Gln

gtg
Val

gcc
Ala

ccc
Pro
245

gct
Ala

tgg
Trp

gcg
Ala

gcc
Ala
70

tgg
Trp

gct
Ala

acc
Thr

ctg
Leu

gac
Asp
150

gga
Gly

cca
Pro

ttt
Phe

cce
Pro

gcc
Ala
230

aac
Asn

ccc
Pro

gaa
Glu

aag
Lys

55

ttg
Leu

cag
Gln

ggc
Gly

acg
Thr

aac
Asn
135

tac
Tyr

cag
Gln

gtg
Val

gcc
Ala

tac
Tyr
215

ttc
Phe

gcc
Ala

tcc
Ser

cac
His

aaa
Lys
295

ggc
Gly

atc
Ile

aca
Thr

cac
His
120

gat
Asp

gac
Asp

aag
Lys

tgg
Trp

aaa
Lys
200

aac
Asn

agg
Arg

cag
Gln

tgg
Trp

cac
His
280

att
Ile

ctg
Leu

cag
Gln

ttt
Phe
105

gat
Asp

ctg
Leu

atg
Met

ggc
Gly

tat
Tyr
185

atc
Ile

aac
Asn

ctg
Leu

gag
Glu

ctg
Leu
265

aga

Arg

aca
Thr

att
Ile

ctg
Leu
90

att
Ile

gcc
Ala

ttg
Leu

ctt
Leu

aaa
Lys
170

gcc
Ala

atc
Ile

ctg
Leu

ttc
Phe

gtg
Val
250

tct

Ser

tgg
Trp

caa
Gln

gca
Ala
75

tct
Ser

ttg
Leu

atg
Met

ggt
Gly

cac
His
155

gac
Asp

agg
Arg

ctg
Leu

tgt
Cys

tat
Tyr
235

atg
Met

ttc
Phe

cca
Pro

caa
Gln

60

gcc
Ala

ggc
Gly

ttg
Leu

cat
His

cgt
Arg
140

agg
Arg

cct
Pro

ttc
Phe

gtg
Val

gtc
Val
220

ttt
Phe

gtg
Val

ctc
Leu

tat
Tyr

act
Thr
300

tgg
Trp

agt
Ser

gag
Glu

ggc
Gly
125

ata
Ile

aag
Lys

gac
Asp

atg
Met

agt
Ser
205

tac
Tyr

ggc
Gly

tgg
Trp

aag
Lys

gct
Ala
285

cag
Gln

tgc
Cys

cag
Gln

ttc
Phe
110

act
Thr

gcc
Ala

cac
His

ttc
Phe

tgg
Trp
190

cag
Gln

atg
Met

acc
Thr

cag
Gln

tgt
Cys
270

ccc
Pro

cat
His

240

288

336

384

432

480

528

576

624

072

720

768

816

864

912



cac
His

gtt
Val

caa
Gln

gtc
Val
320

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

<400>

caa
Gln
305

tcc
Ser

6
331
PRT

acc
Thr

cag
Gln

aag
Lys

ctg
Leu

cag
Gln

gcc
Ala

cag
Gln

cct
Pro
325

cag
Gln
310

gca
Ala

Scenedesmus vacuolatus

Met Ala Pro

1

Ser

Asp

Ser

Lys

65

Phe

Trp

Thr

Tyr

Leu

145

His

Pro

Val

Met

50

Gly

Tyr

Trp

Gly

Arg

130

Tyr

His

Thr

Trp

Asn

Ile

His

Ile

Leu

115

Asn

Ala

Asn

Arg

Ser

20

Lys

Glu

Ser

Gly

Asp

100

Phe

Arg

Trp

Tyr

Arg

Gly

Ala

Val

Ile

Cys

85

Ile

Ile

Lys

Phe

Thr
165

Gln

Ser

Gln

Lys

Ala

70

Trp

Ala

Thr

Leu

Asp

150

Gly

Ser

Asp

Tyr

Gln

55

Leu

Gln

Gly

Thr

Asn

135

Tyr

Gln

Thr

Ala

Pro

40

Leu

Gly

Ile

Thr

His

120

Asp

Asp

Lys

ccc
Pro

gga
Gly

Leu

Ala

25

Leu

Tyr

Leu

Gln

Phe

105

Asp

Leu

Met

Gly

atg
Met

gca
Ala

Pro

10

Ile

Pro

Arg

Ile

Leu

90

Ile

Ala

Leu

Leu

Lys
170

cag
Gln

gta
Val

Gln

Pro

Asp

Pro

Ala

75

Ser

Leu

Met

Gly

His

155

Asp

cag
Gln

gtg
Val
330

Gln

Glu

Glu

Pro

60

Ala

Gly

Leu

His

Arg

140

Arg

Pro

gca
Ala
315

gag
Glu

Thr

Pro

Asn

45

Arg

Trp

Ser

Glu

Gly

125

Ile

Lys

Asp

aaa gcg cag
Lys Ala Gln

taa gtcgaccg

Lys

Asp

Val

Asn

Cys

Gln

Phe

110

Thr

Ala

His

Phe

Ala

15

Val

Ala

Asp

Val

Arg

95

Val

Val

Ile

Trp

His
175

Gly

Ile

Gly

Val

Leu

80

Ser

Asn

Cys

Thr

Glu

160

Arg

960

1010



Gly Asn Pro

Thr Pro

195

Ser

Gln Ala

210

Leu

Ala
225

Pro Leu

Pro His Leu

His Ser Ser

Phe Asp Tyr

275

Glu Leu Pro

290

Gln
305

Thr Lys

Ser Gln Leu

<210> 7

<211> 5905
<212> DNA
<213> Arti

<400> 7
gattgtcgtt

aaacctaaga
tttatccgtt
tgactgtttt
cgtgggtcga
taaaacaaag
agaggtagtt

cggctccgceca

Ala
180

Leu

Leu Gln

Val

Gly

Val Ala

Pro

Phe

Pro

Ala

Val Trp

Ala Lys

200

Tyr Asn

215

Phe Arg

230

Pro
245

Pro

Asp Ala

260

His Trp

Ala

Lys

Gln Gln

Asn

Pro

Glu

Lys

Gln

Ala Gln

Ser

Trp

His
280

His

Lys Ile

295

Pro Met

310

Ala Pro

325

ficial

tcecegectte
gaaaagagcg
cgtccatttg
tttggggtac
tgtttgatgt
ttaaacatca
ggcgtcatcg

gtggatggcg

Ala

Gly Ala

agtttaaact
tttattagaa
tatgtccatg
agtctatgcecc
tatggagcag
tgggggaagce
agcgccatct

gcctgaagcce

Tyr Ala

185

Arg

Ile Ile Leu

Asn Leu Cys

Leu Phe Tyr

235

Glu Val

250

Met

Leu Ser Phe

265

Arg Trp Pro

Thr Gln Gln

Gln Gln Ala

315

Val Val

330

Glu

atcagtgttt
taatcggata
gaacgcagtg
tcgggcatcce
caacgatgtt
ggtgatcgcc
cgaaccgacg

acacagtgat

Phe Met Trp

190

Val Ser Gln

205

Val
220

Tyr Met

Phe Gly Thr

Val Trp Gln

Leu Lys Cys

270

Ala
285

Tyr Pro

Thr
300

Gln His

Lys Ala Gln

gacaggatat
tttaaaaggg
gcggttttca
aagcagcaag
acgcagcagg
gaagtatcga
ttgctggccg

attgatttgc

Glu Tyr

Val Leu
Ala

Ala

Leu
240

Tyr

Lys Ser

255

Tyr His

Trp Trp

His Gln

Val Val

320

attggcgggt
cgtgaaaagg
tggcttgtta
cgcgttacgce
gcagtcgccc
ctcaactatc
tacatttgta

tggttacggt

60

120

180

240

300

360

420

480



gaccgtaagg
ggcttccect
cgacatcatt
caatgacatt
gctgacaaaa
tgatccggtt
ctcgccgcecce
gtacagcgca
gcgcctgecyg
agaagaagat
aggcgagatc
gccgcettege
gccaaactat
caaattggga
agcgtcagac
aatctgctgce
agagctacca
tgtccttcta
atacctcgct
taccgggttg
gggttcgtgce
gcgtgagcta
aagcggcagg
tctttatagt
gtcagggggyg
cttttgctgg
ccgtattacc
cgagtcagtg
gtgcggtatt

gttaagccag

cttgatgaaa
ggagagagcg
ccgtggcegtt
cttgcaggta
gcaagagaac
cctgaacagg
gactgggctg
gtaaccggca
gcccagtatc
cgcttggcect
accaaggtag
ggcgcggcett
caggtcaagt
gatatatcat
cccgtagaaa
ttgcaaacaa
actctttttce
gtgtagccgt
ctgctaatcc
gactcaagac
acacagccca
tgagaaagcg
gtcggaacag
cctgtcgggt
cggagcctat
ccttttgcte
gcctttgagt
agcgaggaag
tcacaccgca

tatacactcc

caacgcggcyg
agattctccg
atccagctaa
tcttcgagcece
atagcgttgc
atctatttga
gcgatgagcyg
aaatcgcgcc
agcccgtcecat
cgcgcgcaga
tcggcaaata
aactcaagcg
ctgcttttat
gcatgaccaa
agatcaaagg
aaaaaccacc
cgaaggtaac
agttaggcca
tgttaccagt
gatagttacc
gcttggagcg
ccacgcttcc
gagagcgcac
ttcgccacct
ggaaaaacgc
acatgttctt
gagctgatac
cggaagagcg
tatggtgcac

gctatcgcta

agctttgatc
cgctgtagaa
gcgcgaactg
agccacgatc
cttggtaggt
ggcgctaaat
aaatgtagtg
gaaggatgtc
acttgaagct
tcagttggaa
atgtctagct
ttagatgcac
tatttttaag
aatcccttaa
atcttcttga
gctaccagcg
tggcttcagce
ccacttcaag
ggctgctgcc
ggataaggcg
aacgacctac
cgaagggaga
gagggagctt
ctgacttgag
cagcaacgcg
tcctgcegtta
cgctcgcecge
cctgatgcgg
tctcagtaca

cgtgactggg

aacgaccttt
gtcaccattyg
caatttggag
gacattgatc
ccageggegg
gaaaccttaa
cttacgttgt
gctgccgact
agacaggctt
gaatttgtcc
agaaattcgt
taagcacata
cgtgcataat
cgtgagtttt
gatccttttt
gtggtttgtt
agagcgcaga
aactctgtag
agtggcgata
cagcggtegyg
accgaactga
aaggcggaca
ccagggggaa
cgtcgatttt
gcctttttac
tccectgatt
agccgaacga
tattttctcc
atctgctctg

tcatggctgc

tggaaacttc
ttgtgcacga
aatggcagcg
tggctatctt
aggaactctt
cgctatggaa
cccgcatttg
gggcaatgga
atcttggaca
actacgtgaa
tcaagccgac
attgctcaca
aagccctaca
cgttccactg
ttctgcgegt
tgccggatca
taccaaatac
caccgcctac
agtcgtgtct
gctgaacggg
gatacctaca
ggtatccggt
acgcctggta
tgtgatgctc
ggttcctggc
ctgtggataa
ccgagcgcag
ttacgcatct
atgccgcata

gccececgacac

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

2280



ccgccaacac
caagctgtga
cgcgcgaggce
tccgegecect
gataggccga
ttgcagctct
agttttaata
agtcacttac
ccggttccca
ttttcgacct
accggcggat
ctgcccecegcece
cacggtgaaa
gaacaaccat
gccgatgceccg
gccttectgtg
ccecggttteg
caccaggcgg
ccgaatgcag
cttgagtacg
ccggtatcgg
ccacacactg
gtagcggatc
catgatgctg
ttgctcgtceg
ggattctttg
ctcgatgcgt
cagcgccgcg
ggcttggggyg
caaccgcccg

ttttccatgce

ccgctgacgce
ccgtctceecgg
agggtgcctt
ggtagattgc
cgcgaagcgg
tcggectgtge
agttttaaag
atgtgtgacc
atgtacggct
ttttcecectg
gcttcgceect
tcectecttea
cagaacttct
ctggcttctg
ggatcgatca
atctcgcggt
ctctttacga
ccgttcecttgg
gtttctacca
tccgcaacgt
ttcatggatt
gccatgccgg
acctcgccag
cgactatcgc
cccttgggceg
cggattcgat
tgccgetggg
ccgatttgta
ttccagtgcece
ttcctceccaca

cgcctcecettt

gcecctgacgyg
gagctgcatg
gatgtgggcg
ctggccgtag
cggggcgtag
gctggccaga
agttttaggc
ggttcccaat
ttgggttccc
ctagggcaat
cgatcaggtt
aatcgtactc
tgaactctcc
ccttgcctge
aaaagtaatc
acatccaatc
tcttgtagcg
ccttcttegt
ggtcgtcttt
gtggacggaa
cggttagatg
ccggcecctge
ctcgtcggtce
gggtgcccac
gcttcctaat
cagcggccgc
cggcctgcege
ccgggecgga
attgcagggc
catggggcat

agccgctaaa

gcttgtctgce
tgtcagaggt
ccggeggteg
gccagccatt
ggagcgcagc
cagttatgca
ggaaaaatcg
gtacggcttt
aatgtacgtg
ttgcecctage
gcggtagcgce
cggcaggtca
ggcgctgcca
ggcgcggegt
ggggtgaacc
agctagctcg
gctaatcaag
acgctgcatg
ctgctttccg
cacgcggccg
ggaaaccgcc
ggaaacctct
acgcttcgac
gtcatagagc
cgacggcgca
ttgccacgat
ggccttcaac
tggtttgcga
cggcagacaa
tccacggcgt

attcatctac

tceceggceatce
tttcaccgtc
agtggcgacg
tttgagcggc
gaccgaaggyg
caggccaggc
ccttttttet
gggttcccaa
ctatccacag
atctgctccg
atgactagga
tttgacccga
ctgcgttcgt
gccaggcggt
gtcagcacgt
atctcgatgt
gcttcaccct
gcaacgtgcyg
ccatcggcectce
ggcttgtctc
atcagtacca
acgtgccegt
agacggaaaa
atcggaacga
ccggctgecg
tcaccggggce
ttctccacca
ccgctcacgce
cccagccgcet
cggtgcctgyg

tcatttattc

cgcttacaga
atcaccgaaa
gcgcggcettyg
cagcggccgce
taggcgcecttt
gggttttaag
cttttatatc
tgtacgggtt
gaaagagacc
tacattagga
tcgggccage
tcagcttgcg
agatcgtctt
agagaaaacg
ccgggttett
actccggccg
cggataccgt
tggtgtttaa
gccggcagaa
cctteectte
ggtcgtaatc
ctggaagctc
cggccacgtc
aaaaatctgg
gcggttgecg
gtgcttctgce
ggtcatcacc
cgattcctcg
tacgcctggce
ttgttcttga

atttgctcat

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



ttactctggt
taccgcgtac
catggctggc
acggccggca
atgagttttg
ggttctgatt
gtgatacggg
ccgatgcgceg
gtgacctcaa
gggcttggcet
tccgecgect
tcgcggtcaa
gccgcccaat
gcgagttgca
tggttaagta
gcatcatata
ttagacggcg
catcagacaa
cgaacacgta
cgtcctggcec
cgccagggcg
ggtgggcgtce
aagcagtgca
cgcgatctgt
ggcctcgcegce
ggcgaacacg
gccgagctgce
caaattgacg
catccgtttg

tctaatgaca

agctgcgcga
atcttcagcect
gtgtctgcca
cttagcgtgt
atttaatttc
caagaacggt
actcaagaat
tgcctttgat
tgcgctgcett
gcaccggaat
ggggcgctcece
tcgtcgggeg
cgcgggcact
gggcgcgggce
cagcgataac
cgcagcgacc
gcgctcecggtt
accggccagg
cccggcecgceg
gtcctggtgc
tcggectcecgg
acttcctcge
gccgectett
gccggggtga
ccgcteecggg
gtcaacacca
cggtcgggga
cttagacaac
atacttgtct

attattacca

tgtattcaga
tggtgtgatc
ggctggccaa
ttgtgctttt
agcggccagce
tgtgccggcg
gggcagctcyg
cgcccgcgac
aaccagctcc
cagcacgaag
gtcgatcact
gtcgatgccg
gccctgggga
tagatgggtt
cttcatgcgt
gcatgacgca
tcttcagecgg
atttcatgca
atcatctccg
ggtttcatgce
tcaatgcgtc
tgcgctcaag
tcacggtgceg
gggtagggcg
tgcggtcgat
tgcggccggce
gctgttggct
ttaataacac
aaaattggct

agcag

tagcagctcg
ctccgeecgge
cgttgcagcc
gctcattttc
gcctggacct
gcggcagtge
tacccggcca
acgacaaagg
accaggtcgg
tcggctgect
acgaagtcgc
acaacggtta
tcggaatcga
gcgatggtcg
tcecececttgeg
agctgtttta
ccaagctggc
gccgcacggt
cctcgatctce
ttgttcctcet
ctcacggaag
tgcgcggtac
gccttectgg
ggggccaaac
gattagggaa
cggcgtggtg
ggctggtggce
attgcggacg

gatttcgagt

gtaatggtct
aactgaaagt
ttgctgctgce
tctttaccte
cgcgggcagce
ctgggtagct
gcgcctecggce
ccgcttgtag
cggtggccca
tgatcgcgga
gccggcecgat
gcggttgatc
ctaacagaac
tcttgcctga
tatttgttta
ctcaaataca
cggccaggcc
tgagacgtgc
ttcggtaatg
tggcgttcat
gcaccgcgcc
agggtcgage
tcgatcagcect
ttcacgcctc
cgctcgaact
gtaacgcgtg
aggatatatt
tctttaatgt

gcatctatgc

tgccttggeg
tgacccgctt
gtgcgctcgg
attaactcaa
gtcgcceccteg
cacgcgctgce
aacctcaccg
ccttccatcecce
tatgtcgtaa
cacagccaag
ggccttcacg
ttccecgcacg
atcggcecececg
cccgcecttte
tttactcatc
catcaccttt
gccagcttgg
gcgggcggct
aaaaacggtt
tctecggegge
gcctggectce
gatgcacgcc
cgcgggegtyg
gggccttgge
cggcaatgcc
gtgattttgt
gtggtgtaaa
actgaattaa

ataaaaacaa

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

5905



<210> 8

<211> 5027
<212> DNA
<213> Arti

<400> 8
ctgatcatga

agccgtttta
tttctggagt
cgcctaaggt
ataaattccc
acatgtctcc
cggtttgtga
cacaaacacc
tggttgctga
ggaacgctta
tgggcctagg
agtctgtggt
tgggatacac
atgttggttt
ttacccagat
cgccacagac
tgaatcctgt
atgtaataat
tccecgcaatt
aattatcgcg
ggccagtgaa
ccgtcgacca
ccccactttg
gccctacact
ttcattatta
ctaaaatata

agctagccag

ficial

gcggagaatt
cgtttggaac
ttaatgagct
cactatcagc
ctcggtatcc
ggagaggaga
catcgttaac
acaagagtgg
ggttgagggt
cgattggaca
atctacattg
tgctgttata
agcgcggggt
ttggcaaagg
ctgagtcgat
ccggatgatc
tgccggtcett
taacatgtaa
atacatttaa
cgcggtgtca
ttatccaact
gatctgatat
tacaagaaag
cgtatatata
ggtataagat
gatagatata

caggcaggct

aagggagtca
tgacagaacc
aagcacatac
tagcaaatat
aattagagtc
ccagttgaga
cattacattg
attgatgacc
gttgtggctg
gttgagagta
tacacacatt
ggccttccaa
acattgcgcg
gattttgagt
cgaccgatct
cccgatcgtt
gcgatgatta
tgcatgacgt
tacgcgatag
tctatgttac
ttgtataata
ctgcggccgce
ctgggtggta
tgcctaaacc
agtaaacgat
ccttagcagg

aaaacatagt

cgttatgacc
gcaacgttga
gtcagaaacc
ttcttgtcaa
tcatattcac
ttaggccagce
agacgtctac
tagagaggtt
gtattgctta
ctgtttacgt
tgcttaagtc
acgatccatc
cggctggata
tgccagctcc
tgctgcgttce
caaacatttg
tcatataatt
tatttatgag
aaaacaaaat
tagatcgggce
aagttgccat
ctcgagcata
ccgggccccece
tgccecegtte
aaggaaagac
tgtttatttt

atagtctatc

ccecgcecgatg
aggagccact
attattgcgc
aaatgctcca
tctcaatcca
tacagcagcc
agtgaacttt
gcaagataga
cgctgggccc
gtcacatagg
tatggaggcyg
tgttaggttg
caagcatggt
tccaaggcca
ggatattttc
gcaataaagt
tctgttgaat
atgggttttt
atagcgcgca
ctgagtcgtt
gattacgcca
tgctagagga
cctcgagttt
ctcatatgtg
aatttattga

acaacataac

tgcaggggaa

acgcgggaca
cagccgeggg
gttcaaaagt
ctgacgttcc
aataatctcg
gatatggccg
aggacagagc
tacccttggt
tggaaggcta
catcaaaggt
caaggtttta
catgaggctt
ggatggcatg
gttaggccag
gtggagttcc
ttcttaagat
tacgttaagc
atgattagag
aactaggata
gtaaaacgac
agcttgcatg
tceceegggta
aaaccactcc
atattattat
gaaagccatg
ataacatagt

ttcttagttc

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



accaactgac
tttgtgatgc
tcccagtgat
ctgtgagatt
gtgccaaaat
aaattggggt
aactggagtg
tcgcctcegat
tgcttcttgt
agtaggtcat
gtgatgaaaa
caggctgact
gtccataggg
ctgtatttga
tgggctttcc
cgtggctgca
atggaagtaa
ccgaatggag
gaagaggata
tgaaatcgaa
cgagtatttc
atccagtatc
tagagaatga
ggtccatctt
aagttccata
gaaattttgg
attgaacgtg
aaaggtatct
ttcatgctca
gtaatacaat

aCaaaacaaa

tcttettegt
gcttacacac
aatcaaagtg
tctceccaggg
agaacaatcg
attgcacccg
gtgttgcata
ggaagtctgg
gcagcatgtc
tcaaacgacg
gcccagtgtt
tatcagggcc
tgatgacagt
gtgcggcttyg
acaagcttaa
catgtgtcac
tgtcagtgtt
ccaccgcggc
tcatagaagc
attcagagtt
aagagatggt
tcgecggtgta
tgtaattaga
atcttgataa
tcaccatcat
tagattttat
acagattcac
Ctatttaatt
tagtcatata
tttataattt

aaaatcttct

gccgtcectgac
gggtaactcc
ataacatttc
cattgtctcc
gaacgcactg
taaggattgt
ctcccacata
gtctttatgt
atagtcaaac
gttcctgatg
gaggaactcc
tgtgagtttg
gcatgcaatt
aggtttggat
cgcgtcatcc
atctggcgcec
gaccttctta
cgattgcacc
catttttctc
ttgatagtga
acttgttgat
tggagttatg
taagaatctt
gtggatggtt
catctgtata
ttttcattat
aagaaagtag
tcttttgttt
cgttattcta
tatcaaagtt

aatttttttt

tgtactcctg
caccaagggg
aagaatgaca
tgagcattgg
accaggggtyg
aggaagaagg
aacctgccaa
ggtaacccag
caggcatata
gcaatagtcc
agtgccagaa
atttgccagce
gatacaccct
actgtaccct
tcatcatcgg
atgcacttta
actgggaatc
gtagaagcac
acttctgtat
gagcaaagag
cggacggcta
gtagggttaa
gagatactgg
tttagagaca
attttgtttt
ttaccttgta
attttttata
atggttgtct
ggcttttttg
atacaactat

gttgtagcca

gaactgcagc
cataaggcca
gcggccgagyg
aggggaggtyg
cagccgccag
ggtatgcgaa
accacttatg
tgaagttgtg
ggctgatggce
catgcatggc
acgttgcaac
agccatggta
tccagtcact
tctectecgg
ggccagccegg
ctcttccacc
cagtcatgga
ggctgactgt
gaattgcaaa
ggacggactt
cgatgatctc
tggtcaattt
tttagattgg
cagtgaatat
tttggaagat
tgttgagtgg
aatgaaattt
gtcagcattt
aatatcttat
aactaaaatt

gtttactcgt

atccagtgtc
cctgtgatgce
gtcatcagca
gggtaaatag
aaagacgcat
gatcttggca
tagcgcagga
atgctcccag
tatattgcca
atcatgcgtg
aacgtcccac
aaagacagct
gcgtggtgge
cataggatat
ggactgtaca
attgcttgta
tttgaggccg
agtcacagct
gcttggatcc
atgaggattt
gatttggtta
catctaacgg
atgagtgtag
tagccaatcg
aataatgatt
tcttcaaatt
tacttatttt
gacttgcagt
tacttttttc
agggttttct

aagttacaaa

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



aaaatacaaa
tactcaattc
tctgtccatt
tgttcactat
tcactacaaa
ttaagtaaac
tgattgatgt
ttcttatgag
acgcaaaaca
gatattgtag
ttctaattat
ccattgatct
ataattttta
ttggttaata
tccagagact
gtgagcgatt
gcttccttca
ttctttcatt
gcgtagctga
ttgtttagta
acaggttatc
ttccgcaacg
gatcagatct
aaacttgcca
cctcgagcat
atgcaagctt
<210> 9

<211> 4157
<212> DNA
<213> Arti

<400> 9

tgaacccaca
accctatact
tgaccaaatt
ttctcgattt
tatgttatag
atgattcttc
tattggttga
gtaatttgtt
atagagaaca
tatctataca
tggttgaatt
aaatatttcg
aactttaaat
ctgtaataat
cttctctttg
cttctccgge
cttttggaac
tggtttggge
gattcttctc
atgggtaaca
aaactgatgc
gcggaatacg
ggtcgacgge
tgattacgcc
atgctagagg

ggcgtaatca

ficial

tgtattatgc
cttttttttt
caattaattt
gagggaaccc
tttatactta
ttatgaagtt
ttgagtgatt
actcattcat
taaaagatat
tttatatata
tatactttaa
cataataatt
tttttatata
atgtactttg
cagctaaagt
aatttgatta
tcgtatgttt
ctatcgaaat
tataaaaagg
aagtgatgat
gagctgaaaa
caaatgggta
atgcaagctt
aagcttgcat
atccccgggt

tggtcatagc

gtttaactag
ttttttctag
ctgtaattgc
gagtttaaat
atagtggtgt
gattgagtga
attgtattag
ccttttgcat
gtgtatttat
acttgttgaa
aattaggtgc
ttaagtacta
agcttttgtt
ttgcctatta
ctcccatttc
accttctagt
tgaagatcaa
cgtttatgca
tgtattcttt
gttcaagtgg
agatgtggag
cgtacatgat
ggcgtaatca
gccgtcgacc
acccaacttt

tgtttcctac

gattaccatg
ttccacccaa
gatttaaaat
atgataaaaa
ttttggggat
ttattgtatg
tatgtaagca
atgagaaatt
ttaaggtgac
tttgagtata
aaatatatta
aaatattgtt
gacacttaat
gagagacacc
ataaacccta
tcgtaacgag
atgatttttc
cacaacctgt
gctattgttyg
tcaaagaaca
aagtctatgg
cagagttctt
tggagcctgce
agatctgata
tctatacaaa

tagatct

tactttcatg
tctataaaat
taatattaca
tgttgaccca
aattgatgaa
taaacctatg
aagatgattg
gtgttagcgt
ttttgttaat
agctatcatt
gatgagtagt
gacatatttt
tcgtttaaat
ctctaaatcg
gccaaaactg
tttcattgtt
tggtctgtgt
tcgacgtagt
gaaggtatca
tcacgcctte
cagtttttga
ttggttatga
ttttttgtac
tctgcggcecg

gttggatggc

ctgatcatga gcggagaatt aagggagtca cgttatgacc cccgccgatg acgcgggaca

3540

3600

3660

3720

3780

3840

3900

3960

4020

4080

4140

4200

4260

4320

4380

4440

4500

4560

4620

4680

4740

4800

4860

4920

4980

5027

60



agccgtttta
tttctggagt
cgcctaaggt
ataaattccc
acatgtctcc
cggtttgtga
cacaaacacc
tggttgctga
ggaacgctta
tgggcctagyg
agtctgtggt
tgggatacac
atgttggttt
ttacccagat
cgccacagac
tgaatcctgt
atgtaataat
tccegcaatt
aattatcgcg
ggccagtgaa
ccgtcgacca
ccccactttg
gccctacact
ttcattatta
ctaaaatata
agctagccag
agtgtgatgg
aggggccagce
ttgttggtga

agcatatggc

cgtttggaac
ttaatgagct
cactatcagc
ctcggtatcc
ggagaggaga
catcgttaac
acaagagtgg
ggttgagggt
cgattggaca
atctacattg
tgctgttata
agcgeggggt
ttggcaaagg
ctgagtcgat
ccggatgatc
tgccggtcett
taacatgtaa
atacatttaa
cgcggtgtca
ttatccaact
gatctgatat
tacaagaaag
cgtatatata
ggtataagat
gatagatata
caggcaggct
atatctgcag
tgggagacaa
tgctgagttt

catctgtggt

tgacagaacc
aagcacatac
tagcaaatat
aattagagtc
ccagttgaga
cattacattg
attgatgacc
gttgtggctg
gttgagagta
tacacacatt
ggccttccaa
acattgcgcg
gattttgagt
cgaccgatct
cccgatcegtt
gcgatgatta
tgcatgacgt
tacgcgatag
tctatgttac
ttgtataata
ctgcggccgce
ctgggtggta
tgcctaaacc
agtaaacgat
ccttagcagg
aaaacatagt
aattcgccect
cctgecgettt
gttgtgtaat

gttcccaatg

gcaacgttga
gtcagaaacc
ttcttgtcaa
tcatattcac
ttaggccagc
agacgtctac
tagagaggtt
gtattgctta
ctgtttacgt
tgcttaagtc
acgatccatc
cggctggata
tgccagctcce
tgctgcgtte
caaacatttg
tcatataatt
tatttatgag
aaaacaaaat
tagatcgggc
aagttgccat
ctcgagcata
ccgggccecce
tgcccegtte
aaggaaagac
tgtttatttt
atagtctatc
tcggtcgact
tgcctgctge
tttcttcgee

ataatcaaag

aggagccact
attattgcgce
aaatgctcca
tctcaatcca
tacagcagcc
agtgaacttt
gcaagataga
cgctgggcecc
gtcacatagg
tatggaggcyg
tgttaggttg
caagcatggt
tccaaggcca
ggatattttc
gcaataaagt
tctgttgaat
atgggttttt
atagcgcgca
ctgagtcgtt
gattacgcca
tgctagagga
cctcgagttt
ctcatatgtg
aatttattga
acaacataac
tgcatgctcg
tactccacta
atgggctgct
ttcggcaact

tggtaacact

cagccgeggyg
gttcaaaagt
ctgacgttcc
aataatctcg
gatatggccg
aggacagagc
tacccttggt
tggaaggcta
catcaaaggt
caaggtttta
catgaggctt
ggatggcatg
gttaggccag
gtggagttcc
ttcttaagat
tacgttaagc
atgattagag
aactaggata
gtaaaacgac
agcttgcatg
tcceecgggta
aaaccactcc
atattattat
gaaagccatg
ataacatagt
agcggccgcec
ctgctcctge
gctgcttggt
cccaccaggg

tgaggaaaga

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



cagccaggag
ggggggcaag
cgcagcagcc
actcaccagg
ataccacact
tgtgtagttg
cagtgtgatg
gccatgcatg
aaatgtgcca
gcagccgtgg
cttcacatca
attttcatcc
ggcagcatct
ccgcctggga
gttgaccttc
ggccgattgce
agccattttt
aatgtacata
taatctcaaa
aggacgatat
tggctcttgt
ataaaggatt
ataatcgtaa
tcatagagct
aatgcttttg
tggaaagtac
tagggataga
cacgagaatt
gtctggccgt
gatctgctac

cgtccaaact

ggagcatcac
tgcggcaggt
atgtagacac
atgattttgg
ggcagtgcag
tgatgctccc
gctatacgac
gcatcgtgcg
gcaatgtcaa
taaaacagca
ttgcgaggtg
ggcagagggt
gagccactgg
gccatgcact
ttaactggga
accgtagaag
ctcacttctg
cactgactac
ccaaatcacg
tcagacatct
ttatggcaag
agtcagggat
cctataatca
cattaaattg
tactttgcga
taataaacga
cagaaatcat
aggcgccatg
tttctgatta
catgcgataa

atttgtttat

tagagtgact
aggtgccaaa
acaggttgtt
caaactgcaa
ggttgccect
agtgcttcect
ccaacagatc
tggtgatgaa
tccaccagga
cgcaccaggc
gcctgtacaa
attgcgcecttt
ttggagagcc
ttactcttcc
atccagtcat
cacggctgac
tatgaattgc
taatttatag
aggggtaata
taagcatcgt
aaaatccaat
tctgaaacta
cgatgtgatt
ttgtcttttg
aattttgaaa
aaaagaaagt
tgtttaggaa
caaatgacac
tcgctcagtt
atatcttgac

tgggcttata

cttctgccac
atagaacagc
gtagggcact
gggggtggag
gtggaagtca
gtgaagcatg
gttcagcttg
aaggcctgtg
gcgctgactg
tgcaatcagg
ctgcttgacc
ccacacgtcg
agctttggtce
accattgctt
ggatttgagg
tgtagtcaca
aaagctatct
ccatcattac
aatgttagcc
ggtgtgaggce
ttgacacatg
ggagtgcaat
caatgccatg
ttatatatta
taaacaaaat
ttctctgcaa
agttgctctt
cgatgctaga
tgccaactac
agcgttttgg

attgactaaa

accatcacct
ctgaaggcgyg
cccagggcett
tattcccaca
gggtctttgc
tcgtagtcaa
cggttcctgt
ttgacgaact
ccagacagct
cccaaggcaa
tcattcatgc
atgacatcgg
tgctgcggca
gtaatggaag
ccgccgaatg
gctgaagagg
cgaagctagt
tgctgatttg
acataaattg
gataattgtt
ctggctaatt
tttacacaca
attatatctt
atggtacata
acattgtttc
aaaacaaaaa
tattatctct
aacttcggca
tttggtcctt
aaagcgcgat

aatgggcctt

cctgggcegtt
ccaccagggg
gcagcacctg
tgaacctggc
ccttctgtcece
accaggcgta
aacaaacagt
ccaacaaaat
ggatctgcca
tgcttatgcce
tccctgcectac
gctcagggat
gcgttgattg
taatgtcagt
gagccaccgce
atatcataga
gaacaagaaa
gcaaatggcg
gtaagatcaa
ttgggctttt
ttcaaaaagc
gaaaaatcac
caaactgaaa
atgcccttta
tgtatgcaca
aaaatatatt
actacttctc
gtgtactatt
taacggtcga
tgagaggaaa

gttaacagaa

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

3600

3660

3720



tctcttgtat
caaactgtaa
atatgtcaag
agggcgaatt
ggcgtaatca
gccgtcgacc
acccaacttt
tgtttcctac
<210>
<211>

<212>
<213>

10
960

<400> 10
ggtaccaggc

aaaccaatcg
ggaagatgat
aattttaagc
cgccagaaaa
ccaaagtagt
aagtttctag
aaagagcaac
tgcagagaaa
ttttgtttac
cgtcatacaa
tcacatcgta
tccecttacta
tttcttgcca
gcttaagatyg
tattacccct
<210>
<211>

<212>
<213>

11

DNA
Brassica napus

1043
DNA
Brassica napus

tttttttett
aaaaactttg
agtctcaatg
ccagcacact
tggagcctgce
agatctgata
tctatacaaa

tagatct

tcgtgtcecte
aatggctgta
gtaaatttca
ccaataaacc
acgctgtcaa
tggcaaactg
catcgtgtca
tttcctaaac
ctttcttttt
ttcaaaattt
tttaatgagc
attacagatt
atcaatcctt
taaacaagag
tctgtctgat

cgtgatttgg

ttgaaattta
tgttagatgg
atcggacggt
ggcggccegtt
ttttttgtac
tctgcggcecg

gttggatggc

tttgcaaccg
aattctcgat
aaaaaataca
aatagtttgg
gatatttatc
agcgataatc
tttgcatggc
aataatttct
catttattag
cacaaagtac
tctatgactt
atgattatct
tctacatttt
ccaaaaaaaa
tatcgtgcect

tttgagatta

catcactttt
agaatttaca
tgcaaagagg
actagtggat
aaacttgcca
cctcgagcat

atgcaagctt

tccgatcatt
ctaacacagt
agatattctg
acgtttcctce
gcatggtagc
agaaaacagc
gcctaattcet
gtctatccct
tactttccat
aaaagcattt
tcagtttgaa
gtgtgtaaaa
gaaaaattag
cccaaaacaa
ttgatcttac

cgccatttgce

ccataacaaa
gccattcgat
acacgagcct
ccgagctcgg
tgattacgcc
atgctagagg

ggcgtaatca

gagatcttag
ttatacattc
ttcagaaggc
tctatcgcge
agatctcgac
cagacaatag
cgtcgagaac
aaatattttt
gtgcacagag
aaaggacatt
gatctaatta
ttgtactcct
tcagcatgtg
tgatcgcctc
caatttatgt

caaataagca

cgaaatgcaa
tggtttcaaa
ctgcagcgca
taccaagctt
aagcttgcat
atcccecgggt

tggtcatagc

acatattttg
gtttgttatg
ccattaagtc
ttttccgaaa
cgttaaagga
tacaccgccg
tagagataat
ttttgttctt
aaacaatgta
atgtgacaca
tagcattgaa
agtttcagaa
tcaaattgga
acaccacgat
ggctaacatt

gtaaaagctt

3780

3840

3900

3960

4020

4080

4140

4157

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960



<400> 11
ggtaccaggc

aaaccaatcg
atttcgtttg
gttaacaagg
ctctcaatcg
ccgttaaagg
gtacactgcc
agtagtagag
tatttttttt
catacagaaa
gggcattatg
agtttgaaga
tttttctgtg
tttgaaaatt
gcccaaaaca
tcttaccaat
atttgccaaa

ttgttcacta

tcgtgtcecte
aatggctgta
ttatggaaaa
cccattttta
cgctttccaa
accaaagtag
gaagtttcta
ataataaaga
tgttttttge
caatgtattt
taccattaat
tataatcatg
tgtaaaattg
agccagcatg
attatcgcct
ttatgtggct
tcagcagtaa

gcttcgaaag

tttgcaaccg
aattctccat
gtgatgtaaa
gtcaattata
aacgctgtca
ttggcaaact
gcatcggtgt
gcaactttcc
agagaaactt
tgtttatttc
atataacaaa
gcattgaatc
cactcctagt
tgtcaaattg
cacaccacga
aacatttatt
tgatggctat

ctt

tccgatcatt
ctaacacaaa
tttcaaaaga
agcccaataa
agatatttat
gagcgataat
catttgcatg
taaacaatga
tctttttegt
aaaatttcgce
agacaacaat
acatcgtgat
ttcagaatcc
gattttcttg
tgcttaagat
acccctegtg

aaattagtag

gagactcttg
gtttttttac
aaaaaaatac
acaaatagtt
cgcatggtag
cagaaaacgg
gcgcctaatt
tttctgtcta
ttattagtac
aaagtacaaa
ttaatgagct
tataggttac
ctgactaatc
ccataaacaa
gtctgaatat
atttggtttg

tcagtgtatg

acatattttg
agtttgttgc
aagagattct
tggacgtttc
cagatctcga
ccagacaata
ctcgtggaga
tccctaaata
tttccatgtg
agcatttaaa
ctatgatttc
gattatgtga
ctttatgctt
gagccaaaaa
cgtcctttga
agattacgcc

tacatttttc

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1043



