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SEQUENCE LISTING
BASF Aktiengesellschaft
BASF Aktiengesellschaft
B 8571 / DB

EP 07 102 257.9
19.02.2007

<160>
<170>

35

<210> 1
<211>
<212>
<213>

DNA

<220>
<221>
<222>
<223>

<400> 1
gtgagcacaa

cgactccccc
gctcgaaaga
ggattctcgt
gtacgcgatg
ctcgccgagg
ctcgctgcaa
tacctgtcca
atggctgaat
aacctcgaat
gtgttccgea
tttgctaacc
accatggctg
gcccgegacy
ccaatttctt
aagccgtgcet
ggctctgagt
gagacttttg
tacctgcgcea
gacgcaccac

gtgattcgcg

1545

. (1545)

acacgacccc
gcatcgctgg
agctgctccc
tggtaggtta
ccgcaagtgc
gtatggaatt
cactcaagcg
ttccaccaga
ccaccgaaga
ccgcacacga
tcgaccacta
agctgtttga
aagatattgg
tcatccagaa
tcgtgccagce
acccattgga
tagtcaaggg
cggcttgtac
ccggtaagceg
accagccttt

tgcagcctga

PatentIn version 3.3

Corynebacterium glutamicum

nucleic acid sequence
.

glucose-6-phosphate-dehydrogenase

ctccagetgg
ccctteccgge
cgccatttat
cggccgecge
tggtgctcgt
tgttcgcggc
catcgacaaa
ttccttcaca
agcatggcgc
gctcaaccag
tttgggcaag
gccactgtgg
cttgggtgga
ccacctgatc
gcagctgcag
taaaacctcc
acttcgcgaa
cttagagatc
tcttggtcge
cgacggcgac

tgaaggtgtg

acaaacccac
atggtgatct
gatctagcaa
gaatggtcca
acggaattcc
aactttgatg
acccgcggcea
gcggtctgec
cgcgtgatca
ctggtcaacg
gaaacagttc
aactccaact
cgtgctggtt
cagctcttgg
gcagaaaaga
gctcgtggtc
gaagatggct
acgtctcgtc
cgtgttactg
atgactgtat
ctcatccgcet

Page 1

tgcgcgaccc
tcggtgtcac
accgcggatt
aagaagactt
gtgaaaatgt
atgatgcagc
ccgccggeaa
accagctgga
tcgagaagcec
cagtcttccc
aaaacatcct
acgttgacca
actacgacgg
ctctggttgc
tcaaggtgct
agtacgctgc
tcaaccctga
gctgggctgg
agattgccgt
cccttggeca

tcggttccaa

gcaggataaa
tggcgacttg
gctgccccca
tgaaaaatac
ttgggagcgc
tttcgacaac
ctgggcttac
gcgttccggc
tttcggccac
agaatcttct
ggctctgcgt
cgtccagatc
catcggcgcea
catggaagaa
ctctgcgaca
cggttggcag
gtccaccact
tgtgccgttc
ggtgtttaaa
aaacgccatc

ggttccaggt

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

1020
1080
1140
1200
1260



tctgccatgg
gaatcacctg
ttccctacca
tgggatgcceg
gatgaaatgc
<210>
<211>

<212>
<213>

2
514
PRT

<220>
<221>
<222>
<223>

.

<400> 2

Met Ser Thr
1

Pro Gln Asp

Ile Phe Gly

35

Ile Tyr

50

Asp

val
65

Gly Tyr

val Arg Asp

val Trp Glu

Asp Asp Asp

115

Asp Lys Thr

Pro Pro

145

Asp

Met Ala Glu

Pro Phe Gly

aagtccgtga
aagcatacga
acgaggaagt
atggagaacc

tttcccgcaa

.(514)

Thr Th
5

Ash

Lys Le

20

Arg

val Thr G1

Leu Ala As

Ar
70

Gly Arg

Ala
85

Ala Se

Arg Leu Al

Ala Ala Ph

Arg Gly Th

Th
15

Ser Phe

Thr GI1

165

Ser

His Asnh Le

eolf-othd-000002. txt

cgtcaacatg
gcgcctcatt
ggaactgagc
agaggattac

cggtcacacc

amino acid sequence

r Pro Ser

u Pro

Arg

Leu
40

y Asp

nh Arg
55

Gly
g Glu Trp
r Ala Gly
a Glu

Gly

Asn
120

e Asp

r Ala
135

Gly

r Ala val

0

u Glu Ala

u Glu Sser

gacttctcct
ttggatgcgce
tggaagattc
ccagcgggta
tggcgcaggc

Corynebacterium glutamicum

glucose-6-phosphate-dehydrogenase

Ser Trp Thr

10

Ile Ala

25

Gly

Ala Arg Lys

Leu Leu Pro

Glu
75

Ser Lys

Ala Arg Thr

90

Met Glu Phe

105

Leu Ala Ala

Asn Trp Ala

Gln
155

Cys His

Trp Arg Arg

His Glu
Page 2

Ala

actcagaatc cttcactgaa
tgttagatga atccagcctc
tggatccaat tcttgaagca
cgtggggtcc aaagagcgct

cataa

Ash Pro Leu Arg

15

Asp

Pro Ser Gly Met val

30

Leu Leu Pro Ala

45

Lys

Pro Phe Ser Leu

60

Gly

Asp Phe Glu Lys Tyr

80

Glu
95

Glu Phe Arg Asnh

val Arg Gly Asn Phe

Thr Leu Ile

125

Lys Arg

Tyr Leu Ser Ile

140

Tyr

Leu Glu Arg Ser Gly

Glu
175

val Ile Ile Lys

Leu Asn Gln Leu Vval

1320
1380
1440
1500
1545



Asn

Gly

Leu

225

Thr

Gly

Leu

Leu

Pro

305

Gly

Glu

Arg

Gly

Gln

385

val

Lys

Ser

Leu

Ala

Lys

210

Phe

Met

Ile

Ala

Gln

290

Leu

ser

Ser

Arg

Arg

Pro

val

Tyr

Ile
450

val

195

Glu

Glu

Ala

Gly

Leu

275

Ala

Asp

Glu

Thr

Trp

Arg

Phe

Arg

Pro

Ser

435

Leu

180

Phe

Thr

Pro

Glu

Ala

260

val

Glu

Lys

Leu

Thr

340

Ala

val

Asp

val

Gly

Glu

Asp

Pro

val

Leu

Asp

245

Ala

Ala

Lys

Thr

val

325

Glu

Gly

Thr

Gly

Gln

405

Ser

Ser

Ala

Glu

Gln

Trp

Ile

Arg

Met

Ile

Ser

310

Lys

Thr

val

Glu

Asp

390

Pro

Ala

Phe

Leu

Ser

Ash

215

Asn

Gly

Asp

Glu

Gly

Phe

Pro

Ile

375

Met

Asp

Met

Thr

Leu
455

eolf-othd-000002. txt

185

Ser val Phe Arg Ile Asp

200

Ile

Ser

Leu

val

Glu

280

val

Arg

Leu

Ala

Phe

360

Ala

Thr

Glu

Glu

Glu

440

Asp

Leu

Asn

Gly

Ile

265

Pro

Leu

Gly

Arg

Ala

345

Tyr

val

val

Gly

val

425

Glu

Glu

Ala

Tyr

Gly

Gln

Ile

ser

Gln

Glu

330

Cys

Leu

val

Ser

val

410

Arg

Ser

Ser

Leu

val

235

Arg

Asn

Ser

Ala

Tyr

315

Glu

Thr

Arg

Phe

Leu

395

Leu

Asp

Pro

Ser

Page 3

Arg

220

Asp

Ala

His

Phe

Thr

300

Ala

Asp

Leu

Thr

Gly

Ile

val

Glu

Leu
460

205

Phe

His

Gly

Leu

val

285

Lys

Ala

Gly

Glu

Gly

Asp

Gln

Arg

Asn

Ala

445

Phe

190

His

Ala

val

Tyr

Ile

270

Pro

Pro

Gly

Phe

Ile

350

Lys

Ala

Asnh

Phe

Met

430

Tyr

Pro

Tyr

Asnh

Gln

Tyr

255

Gln

Ala

cys

Trp

Asnh

335

Thr

Arg

Pro

Ala

Gly

Asp

Glu

Thr

Leu

Gln

Ile

240

Asp

Leu

Gln

Tyr

Gln

320

Pro

Ser

Leu

His

Ile

400

ser

Phe

Arg

Asn



465

eolf-othd-000002. txt

Glu Glu val Glu Leu 295 Trp Lys Ile Leu Asp

475

Trp Asp Ala Asp Gly Glu Pro Glu Asp Tyr Pro

485

490

Pro Lys Ser Ala Asp Glu Met Leu Ser Arg Ash
500

Arg Pro

<210> 3

<211> 708
<212> DNA
<213>

<220>
<221>
<222>
<223>

<400> 3
atggttgatg

ttcattgagg
ggtggtggcg
tgggatcgca
tccaatgagg
attcacggat
gtgttggatg
ggccatatca
atcgcggtgt
gttcactccg
gcggcgatcg
gaggaaacgg

<210> 4

<211> 235
<212> PRT
<213>

<220>
<221>
<222>
<223>

<400> 4

.(708)

tagtacgcgc
ttgttgaagc
ccggcatcaa
ttcatgtgtt
gccaggctcg
atggtctcgg
aattcgcacc
actccctgtt
ttgattcccc
caaagcgcgt
tcaacggtga
tattgttctt

. (235)

corynebacterium glutamicum

nucleic acid sequence
(1.

6-phosphogluconolactonase

acgcgatact
agcaactgcc
gttgctggaa
cttcggcgat
tgaggcactg
cgacgtagat
aaacggcttt
ccctcacacc
taagcctect
gtggttgctg
gcctgetgtt
ggctgatgat

Corynebacterium glutamicum

amino acid sequence
.

6-phosphogluconolactonase

505

gaagatttgg
aataatggca
aagctcagceg
gagcgcaatg
ttgtccaagg
cttgcagagg
gatcttcacc
gatgcagtca
tcagagcgtg
gtttctggtg
gagtggcctg
gctgcaggaa

Pro Ile Le

Gly His Th
1

u Glu Ala
480

Ala Gly Thr Trp Gly

495

r Trp Arg

510

ttgcacaggc
ccgcacaggt
ttgatgcggc
tccctgteag
tttctatccc
cagcccgegc
tgctcggeat
aggaatcctc
caactctaac
cggagaaggc
ctgctggagce

atctctaa

tgcctccaaa
agtgctcacc
tgaccttgcc
tgattctgag
tgaagccaac
ttacgaagct
gggtggcgaa
cgcaaaggtc
ccttecctgeg
tgaggcagct

taccggatct

Met val Asp val val Arg Ala Arg Asp Thr Glu Asp Leu val Ala Gln

Page 4

60
120
180
240
300
360
420
480
540
600
660
708



Ala Ala

Gly Thr

Leu Glu
50

His val
65

Ser Asn

Pro Glu

Glu Ala

Gly Phe
130

Ser Leu
145

Ile Ala

Thr Leu

Gly Ala

Ala val
210

Leu Phe
225

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

<220>
<221>
<222>
<223>

eolf-othd-000002. txt

5 10

Ser Lys Phe Ile Glu val val Glu Ala Ala Thr

20 25

Ala Gln val val Leu Thr Gly Gly
35 40

Lys Leu Ser val Asp Ala Ala Asp
55

Phe Phe Gly Asp Glu Arg Asn val
70

Glu Gly GIn Ala Arg Glu Ala Leu
85 90

Ala Asn Ile His Gly Tyr Gly Leu
100 105

Ala Arg Ala Tyr Glu Ala val Leu
115 120

Asp Leu His Leu Leu Gly Met Gly
135

Phe Pro His Thr Asp Ala val Lys
150

val Phe Asp Ser Pro Lys Pro Pro
165 170

Pro Ala val His Ser Ala Lys Arg
180 185

Glu Lys Ala Glu Ala Ala Ala Ala
195 200

Glu Trp Pro Ala Ala Gly Ala Thr
215

Leu Ala Asp Asp Ala Ala Gly Asn
230

5

1455

DNA

corynebacterium glutamicum

nucleic acid sequence
(1)..(1455)
6-phospho-gluconate-dehydrogenase

Gly

Leu

Pro

75

Leu

Gly

Asp

Gly

Glu

155

Ser

val

Ile

Gly

Leu
235

Page 5

Ala

Ala

60

val

Ser

Asp

Glu

Glu

140

Ser

Glu

Trp

val

Ser
220

Gly

45

Trp

Ser

Lys

val

Phe

125

Gly

Ser

Arg

Leu

Asnh

205

Glu

Ala

30

Ile

Asp

Asp

val

Asp

110

Ala

His

Ala

Ala

Leu

190

Gly

Glu

15

Asn

Lys

Arg

Ser

Ser

95

Leu

Pro

Ile

Lys

Thr

175

val

Glu

Thr

Asn

Leu

Ile

Glu

80

Ile

Ala

Asn

Asn

val

160

Leu

Ser

Pro

val



<400> 5
atgactaatg

aacctcgecc
gacaaaaccg
accgtcgaag
gctggtaacg
atcatcatcg
tccgcacgeg
aacggcccat
cttgagtcca
ggcgccggcec
atcggcgagg
gaggttttca
gaggttctct
gctgcaggtc
gctaccaccg
cgcgctgcag
gtggacaagg
gcttacgcac
gaccctcgeg
aaccgcatcg
tacttcaaga
acccagcttg
cgtgcagagc
acctacaagc

gaggttgaag

<210> 6

<211> 484
<212> PRT
<213>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

gagataatct
gcaacttcgc
acaagctcat
agttcgtagc
ccaccgacgc
acggcggcaa
gtctccactt
ccatcatgcc
tcgctgecaa
acttcgtcaa
cataccacct
aggaatggaa
cccaggtgga
agaagggcac
gcatcggcga
cacagggcaa
cacagttcgt
agggcttcga
acctcgctac
tcgaagcata
gcgagctcgg
gcctgccaat
gtctgccagce
gcatcgacaa

cttaa

. (483)

. (484)

eolf-othd-000002. txt

cgcacagatc
ccgcaacggc
cgccgatcac
atccctggaa
agtcatcaac
cgccctctac
cgtcggtgct
tggtggccca
cgttgacggc
gatggtccac
tctccgetac
cgcaggcgac
tgctgaaacc
cggacgttgg
agctgttttc
cctacctgcea
cgaagacgtt
cgagatcaag
catctggcgc
cgatgcaaac
cgacctcatc
cccagtgttc
agccctgatc

ggatggctcc

Corynebacterium glutamicum

amino acid sequence
(.

phospho-gluconate-dehydrogenase

amino acid sequence
(.

phospho-gluconate-dehydrogenase

ggcgttgtag
aacactgtcg
ggctccgaag
aagccacgcc
cagctggcag
accgacacca
ggtatctccg
gcaaagtcct
accccatgtg
aacggcatcg
gcagcaggca
ctggattcct
ggcaagccac
accgtcaagg
gcacgtgcac
ggtgtcctca
cgccgtgeac
gctggctccg
ggcggctgca
gctgaacttg
gattcatggc
gcttcctecc
caaggacagc

ttccacaccg

Page 6

gcctageagt
ctgtctacaa
gcaacttcat
gcgccatcat
atgccatgga
ttcgtcgega
gcggcgaaga
acgagtccct
tcacccacat
agtacgccga
tgcagccagc
acctcatcga
taatcgacgt
ctgctcttga
tctceggegce
ccgatctgga
tgtacgcatc
acgagaacaa
tcattcgege
agtccctgcet
gtcgcgtgat
tgtcctacta
gcgacttctt
agtggtccgg

aatgggctca
ccgcageact
cccttetgea
catggttcag
cgaaggcgac
gaaggaaatc
aggcgcactc
cggaccactg
cggcccagac
catgcaggtc
tgaaatcgct
aatcaccgca
catcgttgac
tctgggtatt
aaccagccag
agcacttggc
caagcttgtt
ctgggacgtt
taagttcctc
gctcgatcct
tgtcaccgcec
cgacagcctg
cggtgcgcac

cgaccgctcc

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

1020
1080
1140
1200
1260
1320
1380
1440
1455



<400>

Met Thr Asn
1

val

val

Asp

Phe

65

Ala

Asp

Thr

Gly

Ile

145

Leu

Ile

Ile

Arg

Glu

225

Glu

val

Met

Ala

His

50

val

Gly

Glu

Ile

Ala

130

Met

Glu

Gly

Glu

Tyr

210

Trp

val

Ile

Gly

val

35

Gly

Ala

Asn

Gly

Arg

Gly

Pro

Ser

Pro

Tyr

195

Ala

Asn

Leu

val

Gly

Ser

20

Tyr

Ser

Ser

Ala

Asp

100

Arg

Ile

Gly

Ile

Asp

180

Ala

Ala

Ala

Ser

Asp
260

Asp
5
Asn
Asn
Glu
Leu
Thr
85
Ile
Glu
Ser
Gly
Ala
165
Gly
Asp
Gly
Gly
Gln

245

Ala

Asn

Leu

Arg

Gly

Glu

70

Asp

Ile

Lys

Gly

Pro

150

Ala

Ala

Met

Met

Asp

230

val

Ala

Leu

Ala

Ser

Asnh

55

Lys

Ala

Ile

Glu

Gly

Ala

Ash

Gly

Gln

Gln

215

Leu

Asp

Gly

eolf-othd-000002. txt

Ala

Arg

Thr

40

Phe

Pro

val

Asp

Ile

120

Glu

Lys

val

His

val

200

Pro

Asp

Ala

Gln

Gln

Ash

25

Asp

Ile

Arg

Ile

Gly

Ser

Glu

Ser

Asp

Phe

185

Ile

Ala

Ser

Glu

ITe Gly val val
10

Phe

Lys

Pro

Arg

Asnh

90

Gly

Ala

Gly

Tyr

Gly

val

Gly

Glu

Tyr

Thr

250

Gly

Ala

Thr

Ser

Ala

75

Gln

Asn

Arg

Ala

Glu

155

Thr

Lys

Glu

Ile

Leu

235

Gly

Thr

Page 7

Arg

Asp

Ala

60

Ile

Leu

Ala

Gly

Leu

140

Ser

Pro

Met

Ala

Ala

220

Ile

Lys

Gly

Asn

Ile

Ala

Leu

Leu

125

Asn

Leu

Cys

val

Tyr

205

Glu

Glu

Pro

Arg

Gly

Gly

30

Leu

val

Met

Asp

Tyr

110

His

Gly

Gly

val

His

190

His

val

Ile

Leu

Trp
270

Leu

15

Ash

Ile

Glu

val

Ala

95

Thr

Phe

Pro

Pro

Thr

175

Asn

Leu

Phe

Thr

Ile

Thr

Ala

Thr

Ala

Glu

Gln

80

Met

Asp

val

Ser

Leu

160

Gly

Leu

Lys

Ala

240

Asp

val



Lys

val

Gln

305

val

Ser

Ser

Trp

Glu

385

Tyr

Ile

Ser

Leu

Ile

465

Glu

Ala

Phe

290

Gly

Asp

Lys

Asp

Arg

370

Ala

Phe

val

Leu

Ile

450

Asp

val

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

<220>
<221>
<222>
<223>

<400>

Ala

275

Ala

Asn

Lys

Leu

Glu

355

Gly

Tyr

Lys

Thr

Ser

435

Gln

Lys

Glu

7
660
DNA

Leu

Arg

Leu

Ala

val

340

Asn

Gly

Asp

Ser

Ala

420

Tyr

Gly

Asp

Ala

Asp

Ala

Pro

Gln

325

Ala

Asn

Cys

Ala

Glu

405

Thr

Tyr

Gln

Gly

Leu

Leu

Ala

310

Phe

Tyr

Trp

Ile

Asn

390

Leu

Gln

Asp

Arg

Ser
470

Gly

ser

295

Gly

val

Ala

Asp

Ile

375

Ala

Gly

Leu

Ser

455

Phe

eolf-othd-000002. txt

ITe Ala Thr Thr Gly

280

Gly

val

Glu

Gln

val

360

Arg

Glu

Asp

Gly

Leu

440

Phe

His

Ala

Leu

Asp

Gly

Asp

Ala

Leu

Leu

Leu

425

Arg

Phe

Thr

Corynebacterium glutamicum

nucleic acid sequence

(1)..(660)
ribulose-5-phosphate epimerase

7

Thr

Thr

val

330

Phe

Pro

Lys

Glu

Ile

410

Pro

Ala

Gly

Glu

Page 8

Ser

Asp

315

Arg

Asp

Arg

Phe

Ser

395

Asp

Ile

Glu

Ala

Trp

Gln

300

Leu

Arg

Glu

Asp

Leu

380

Leu

Ser

Pro

Arg

His

460

Ser

Ile

285

Arg

Glu

Ala

Ile

Leu

365

Asn

Leu

Trp

val

Leu

445

Thr

Gly

Gly

Ala

Ala

Leu

Arg

Leu

Arg

Phe

430

Pro

Tyr

Asp

Glu

Ala

Leu

Tyr

335

Ala

Thr

Ile

Asp

Arg

Ala

Ala

Lys

Arg

Ala

Ala

Gly

Ala

Gly

Ile

val

Pro

400

val

Ser

Ala

Arg

Ser
480



eolf-othd-000002. txt

ctgctgattt
acgtcgacat
ctgcggtcaa
agaagtgggt
ccaccgaagg
tctcectgeg
aagtcatcgt
tggaaaaggt
agatcgacgg
ccttegttge

tgcgagcact

ctcccgetta
catggacgga
ccgcgttacg
ggacaactac
tcacgttgag
ccctggaact
catgagcgtc
tcgtaccctg
cggcattagc
aggttccgct

cgcgcagtaa

atggcacaac gtactccact aatcgcccca tccattcttg

ggggagcagg tgttggctgt tcctgatgct gactggattc

cacttcgttc caaacttgag ctttggcgcg gatatcacag

gacaaagaac tagacgtcca cctgatgatc gaaaacccag

atcgacgctg gcgcggactg cattgttttc cacgttgaag

ttggctaagt acatccgttc caagggtgtg cgtgcaggtt

cccatcgagg attacttgga tgacctcgag cacttcgatg

gagcctggat tcggtggcca aagcttcatg cctgaacaac

cgcaaggtca tcgatgagcg cggtctgaac accgtcatcg

gccaagacca tcaagcaggc tgccgacgct ggcgtggatg

gtgtacggcg ctgaggatcc caacaaggcg atccaggagt

<210> 8

<211> 219

<212> PRT

<213> Corynebacterium glutamicum

<220> ) )

<221> amino acid sequence

<222> (1)..(Q219) .

<223> ribulose-5-phosphate epimerase

<400> 8

Met Ala GIn Arg Thr Pro Leu Ile Ala Pro Ser

1 5 10

Phe Ser Arg Leu Gly Glu GIn val Leu Ala val

20 25
ITe His val Asp Ile Met Asp Gly His Phe val
35 40
Gly Ala Asp Ile Thr Ala Ala val Asn Arg val
50 55

Asp val His Leu Met Ile Glu Asn Pro Glu Lys

65 70 75

ITe Asp Ala Gly Ala Asp Cys Ile val Phe His
85 90

Gly His val Glu Leu Ala Lys Tyr Ile Arg Ser

100 105
Gly Phe Ser Leu Arg Pro Gly Thr Pro Ile Glu
115 120
Leu Glu His Phe Asp Glu val Ile val Met Ser

Page 9

Ile

Pro

Pro

Thr

60

Trp

val

Lys

Asp

val

Leu

Asp

Asn

45

Asp

val

Glu

Gly

Tyr

125

Glu

Ala

Ala

30

Leu

Lys

Asp

Ala

val

110

Leu

Pro

Ala

15

Asp

Ser

Glu

Asn

Thr

95

Arg

Asp

Gly

Asp

Trp

Phe

Leu

Tyr

80

Glu

Ala

Asp

Phe

60
120
180
240
300
360
420
480
540
600
660



130

Gly Gly GIn

Arg Lys Vval

Gly Gly Ile

Phe
195

Asp Ala

Ala Ile

210

Lys

<210> 9

<211> 474
<212> DNA
<213>

<220>
<221>
<222>
<223>

.
<400> 9

atgcgcgtat
caccttaagg
gatgactacc
ctcggcatcg
ggtgcacgtt
aatgcgaacc
gtcgacgcct
atcctcgcetg
<210>
<211>

<212>
<213>

10
157
PRT

<220>
<221>
<222>
<223>

<400>

.

10

Ser Phe

Met

eolf-othd-000002. txt

135

Pro

150

ITle Asp

Ser Ala

180

val Ala

Gln Glu

L (474)

accttggagc
cccacggeca
cagccttctg
tcctgggtgg
gtgcacttgc
tcatcggcat
tcctcgagea

attacgagcg

.(157)

Glu

Lys

Gly

Leu

Arg

Thr

Ser

200

Arg

Corynebacterium glutamicum

nucleic acid sequence

agaccacgct
cgaagtgatc
catcgaagca
atccggaaac
ttggtctgtt
cggcggccge
ggaatggagc

cactggaatc

Ccorynebacterium glutamicum

amino acid sequence

Glu GIn Leu Glu

155

Gly Leu Asn Thr

170

ITe Lys GIn Ala
185

Ala val Tyr Gly

Ala Leu Ala Gln

ribose-5-phosphate isomerase

ggtttcgaaa
gactgcggag
gctagccgcea
ggcgagcaga
gaaactgcac
atgcactcag
aacgccgagc

gcacctgtcg

ribose-5-phosphate isomerase

140

Lys val Arg Thr Leu

160

val ITe Glu Ile Asp

175

Ala Asp Ala Gly val
190

Ala Glu Asp Pro Asn

205

ctaaaaatgc
cccacaccta
cagtaaacga
tcgccgecaa
gcctecgeecy
aggaagaggc
gccaccagceg

ttcctaacga

aatcgcagaa
tgatgcagaa
cccaggctca
caaggtcaag
cgagcacaac
attggcaatt
tcgtatcgac

ataa

Met Arg val Tyr Leu Gly Ala Asp His Ala Gly Phe Glu Thr Lys Asn
1 5 10 15

Page 10

60
120
180
240
300
360
420
474



eolf-othd-000002. txt

Ala ITe Ala Glu His Leu Lys Ala His Gly His Glu val Ile
20 25 30

Gly Ala His Thr Tyr Asp Ala Glu Asp Asp Tyr Pro Ala Phe

35 40 45
Glu Ala Ala Ser Arg Thr val Asn Asp Pro Gly Ser Leu Gly
50 55 60

Leu Gly Gly Ser Gly Asn Gly Glu Gln Ile Ala Ala Asn Lys

65 70 75

Gly Ala Arg Cys Ala Leu Ala Trp Ser val Glu Thr Ala Arg

85 90

Arg Glu His Asn Asn Ala Asn Leu Ile Gly Ile Gly Gly Arg
100 105 110

Ser Glu Glu Glu Ala Leu Ala Ile val Asp Ala Phe Leu Glu

115 120 125
Trp Ser Asn Ala Glu Arg His Gln Arg Arg Ile Asp Ile Leu
130 135 140

Tyr Glu Arg Thr Gly Ile Ala Pro val val Pro Asn Glu

145 150 155

<210> 11

<211> 2103

<212> DNA

<213> Corynebacterium glutamicum

<220>

<221> nucleic acid sequence

<222> (1)..(2103)

<223> transketolase

<400> 11

ttgaccacct tgacgctgtc acctgaactt caggcgctca ctgtacgcaa

gattggtccg atgtggacac caaggctgta gacactgttc gtgtcctcgce

gtagaaaact gtggctccgg ccacccaggc accgcaatga gcctggctcc

accttgtacc agcgggttat gaacgtagat ccacaggaca ccaactgggc

cgcttcgttc tttcttgtgg ccactcctct ttgacccagt acatccagct

ggattcggcc ttgagatgga tgacctgaag gctctgcgca cctgggattc

ggacaccctg agtaccgcca caccaagggc gttgagatca ccactggccc

ggtcttgcat ctgcagttgg tatggccatg gctgctcgtc gtgagcgtgg

ccaaccgctg ctgagggcga atccccattc gaccaccaca tctacgtcat

ggtgacctgc aggaaggtgt cacctctgag gcatcctcca tcgctggcac

ggcaacctca tcgtgttctg ggatgacaac cgcatctcca tcgaagacaa

Page 11

Asp Cys

Cys Ile

Ile val

val Lys

Leu Ala

95

Met His

Gln Glu

Ala Asp

ttacccctct
tgcagacgct
ccttgcatac
aggccgtgac
ttacttgggt
cttgacccca
tcttggecag
cctattcgac
tgcttctgat
ccagcagctg

cactgagatc

60
120
180
240
300
360
420
480
540
600
660



gctttcaacg
gaggctggcg
aagcgaccta
aacaccggtg
gagcttggat
cgctcccteg
tgggcagcty
ccagcgggct
cgtaaggctt
ggttccgctg
cctgagtcca
ggtatccgtg
cgcccatacg
gcagctctca
gaagatggcc
ctgtccgtcec
gagtacaagg
ggcaccaagg
tccaaggaaa
aacgctgcga
atggattggt
accgctcgtg
cagggccgtg
gagaagttcg
taa

<210>
<211>

<212>
<213>

12
700
PRT

<220>
<221>
<222>
<223>

<400> 12

1

aggacgttgt
aggacgttgc
ccttcatccg
ctgtgcacgg
tcgatcctga
cagagcgcge
ccaaccctga
acgctgacga
ccgaggctge
acctcgcagg
tctccaccga
agcacgctat
gcggaacctt
tggagaccga
caacccacca
tgcgtcctge
aaggccctaa
agaaggctgc
ccccagatgt
aggctctgga
tccaggagca
tgtctgttga
ctgtctccct

gcatcaccac

. (700)

eolf-othd-000002. txt

tgctcgttac
agcaatcgaa
cgttcgeacc
tgctgctctt
ggctcacttc
tgcacagaag
gaacaaggct
gctcccaaca
acttcaggca
ttccaacaac
gacctggtct
gggatccatc
cctcatcttc
cgcttactac
gcctgttgaa
agatgcgaac
gggtcttgca
tgaaggcgtt
gatcctcatg
agctgagggc
ggacgcagag
agctggcatc
tgagcacttc

cgatgcagtc

Ccorynebacterium glutamicum

amino acid sequence
.

transketolase

aaggcttacg
gctgcagtgg
atcatcggct
ggcgcagctg
gcgatcgacg
aaggctgcat
ctgttcgatc
tgggatgcag
ctgggcaaga
accgtgatca
gctgagectt
ctcaacggca
tccgactaca
gtctggaccc
accttggctg
gagaccgccc
ctgacccgcec
cgccgeggtg
ggctccggct
gttgcagctc
tacatcgagt
gcaatgcctt
ggtgcttctg
gtggcagcgg

10

Page 12

gctggcagac
ctgaggctaa
tcccagetcec
aggttgcagc
atgaggttat
ggcaggtcaa
gcctgaactc
atgagaaggg
cccttectga
agggctcccc
acggccgtaa
tttcccteca
tgcgtectgc
acgactccat
cactgcgegc
aggcttgggc
agaacgttcc
gctacgtect
ccgaggttca
gcgttgtttc
ccgttctgec
ggtaccgctt
cggattacca

ccaaggactc

cattgaggtt
gaaggacacc
aactatgatg
aaccaagact
cgctcacacc
gttcgatgag
ccgtgagcett
cgtcgcaact
gctgtggggc
ttcecttcggc
cctgcacttc
cggtggcacc
agttcgtctt
cggtctgggc
catcccaggt
tgcagcactt
tgttctggaa
ggttgagggt
gcttgcagtt
cgttccttge
tgcagctgtg
cttgggcacc
gaccctgttt

cattaacggt

Met Thr Thr Leu Thr Leu Ser Pro Glu Leu Gln Ala Leu Thr val Arg
5

15

720

780

840

900

960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2103



Asnh

val

Pro

Arg

65

Arg

Leu

Arg

Lys

Ala

145

Pro

Ile

Ser

Asp

225

Glu

Lys

Gly

Ala

Tyr

Arg

Gly

50

val

Phe

Tyr

Thr

Gly

val

Thr

Ala

Ile

Asnh

210

val

Ala

Lys

Phe

Leu

Pro

val

35

Thr

Met

val

Leu

Trp

val

Gly

Ala

Ser

Ala

195

Arg

val

Gly

Asp

Pro

275

Gly

Ser

20

Leu

Ala

Asn

Leu

Gly

Asp

Glu

Met

Ala

Asp

180

Gly

Ile

Ala

Glu

Thr

260

Ala

Ala

Asp

Ala

Met

val

ser

85

Gly

Ser

Ile

Ala

Glu

165

Gly

Thr

Ser

Arg

Asp

245

Lys

Pro

Ala

Trp

Ala

Ser

Asp

70

Cys

Phe

Leu

Thr

Met

150

Gly

Asp

Gln

Ile

Tyr

230

val

Arg

Thr

Glu

Ser

Asp

Leu

55

Pro

Gly

Gly

Thr

Thr

135

Ala

Glu

Leu

Gln

Glu

215

Lys

Ala

Pro

Met

val

eolf-othd-000002. txt
Asp val Asp Thr Lys Ala
25

Ala

40

Ala

Gln

His

Leu

Pro

120

Gly

Ala

ser

Gln

Leu

200

Asp

Ala

Ala

Thr

Met

280

Ala

val

Pro

Asp

Ser

Glu

105

Gly

Pro

Arg

Pro

Glu

185

Gly

Ash

Tyr

Ile

Phe

265

Ash

Ala

Glu

Leu

Thr

Ser

90

Met

His

Leu

Arg

Phe

170

Gly

Asn

Thr

Gly

Glu

250

Ile

Thr

Asn

Ala

Asn

75

Leu

Asp

Pro

Gly

Glu

155

Asp

val

Leu

Glu

Trp

Ala

Arg

Gly

cys

Tyr

60

Trp

Thr

Asp

Glu

Gln

140

Arg

His

Thr

Ile

Ile

220

Gln

Ala

val

Ala

Thr Lys Thr

Page 13

Gly

45

Thr

Ala

Gln

Leu

Tyr

125

Gly

Gly

His

Ser

val

205

Ala

Thr

val

Arg

val

285

Glu

val

30

Ser

Leu

Gly

Tyr

Arg

Leu

Leu

Ile

Glu

190

Phe

Phe

Ile

Ala

Thr

270

His

Leu

Asp

Gly

Tyr

Arg

Ile

95

Ala

His

Ala

Phe

Tyr

Ala

Trp

Asnh

Glu

Glu

255

Ile

Gly

Gly

Thr

His

Gln

Asp

80

Gln

Leu

Thr

Ser

Asp

160

val

Ser

Asp

Glu

val

240

Ala

Ile

Ala

Phe



305

Arg

Lys

Asp

Pro

Glu

385

Gly

Pro

Pro

Ser

Ile

Ala

Ala

Gly

Gly

290

Pro

Ser

Phe

Arg

Thr

370

Ala

Ser

Ser

Tyr

Ile

450

Thr

Ala

Gly

Ala

Asnh

530

Pro

Thr

Glu

Leu

Asp

Leu

355

Trp

Ala

Ala

Phe

Gly

Leu

Phe

Leu

Leu

Leu

515

Glu

Lys

Lys

Ala

Ala

Glu

340

Asnh

Asp

Leu

Asp

Gly

Arg

Ash

Leu

Met

Gly

Arg

Thr

Gly

Glu

His

Glu

325

Trp

Ser

Ala

Gln

Leu

405

Pro

Asn

Gly

Ile

Glu

485

Glu

Ala

Ala

Leu

Phe

310

Arg

Ala

Arg

Asp

Ala

390

Ala

Glu

Leu

Ile

Phe

470

Thr

Asp

Ile

Gln

Ala

550

Ala

295

Ala

Ala

Ala

Glu

Glu

375

Leu

Gly

Ser

His

ser

455

ser

Asp

Gly

Pro

Ala

535

Leu

Ala

eolf-othd-000002. txt

Ile Asp Asp

Ala

Ala

Leu

360

Lys

Gly

ser

Ile

Phe

440

Leu

Asp

Ala

Pro

Gly

Trp

Thr

Glu

Gln

Asn

345

Pro

Gly

Lys

Asn

Ser

425

Gly

His

Tyr

Tyr

Thr

505

Leu

Ala

Arg

Gly

Ala

val

Thr

Asn

410

Thr

Ile

Gly

Met

Tyr

490

His

ser

Ala

Gln

val
570

Page 14

Glu

315

Lys

Glu

Gly

Ala

Leu

395

Thr

Glu

Arg

Gly

Arg

val

Gln

val

Ala

Asn

555

Arg

300

val

Ala

Asn

Tyr

Thr

380

Pro

val

Thr

Glu

Thr

460

Pro

Trp

Pro

Leu

Leu

540

val

Arg

Ile

Ala

Lys

Ala

365

Arg

Glu

Ile

Trp

His

445

Arg

Ala

Thr

val

Arg

525

Glu

Pro

Gly

Ala

Trp

Ala

350

Asp

Lys

Leu

Lys

Ser

430

Ala

Pro

val

His

Glu

510

Pro

Tyr

val

Gly

His

Gln

335

Leu

Glu

Ala

Trp

Gly

Ala

Met

Tyr

Arg

Asp

Thr

Ala

Lys

Leu

Tyr
575

Thr
320
val
Phe
Leu
Ser
Gly
4

Ser
Glu
Gly
Gly
Leu
480
Ser
Leu
Asp
Glu
Glu

560

val



Leu val Glu

Glu
595

Gly ser

Glu Gly val

Gln Glu Gln

625

Thr Ala Arg

Phe Leu Gly

Ser Ala Asp

675

val val

690

Ala

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

13
1083
DNA

<220>
<221>
<222>
<223> Tran

<400> 13
atgtctcaca

.

cgcgagegea
gtcaccacca
cagatcgcag
atcgacgacg
tacgacggcc
ctggctcagg
cctgcaaccc
aacgtcacct
ggcatcaagc
ttcttcgtct

gaggctttgg

Gly ser

val Gln
Ala

Ala

Asp Ala

Lys

Leu

Arg

Glu

eolf-othd-000002. txt

Glu Thr

val
600

Ala

val val

615

Tyr Ile

630

val Ser

645

Thr Gln

660

Tyr Gln

Ala Ala

. (1083)
saldolase
ttgatgatct
ttacttccgg
acccagctat
agctcaaggc
ttcgcaatgce
gcgtgtccat
ccaaggagct
caggttcttt
tgatcttctc
aggctgctge
cccgegtega

ctctgcgegg

val

Gly

Thr

Ala

Glu Ala

Ala

Arg

Phe
680

Leu

Asp

nucleic acid sequence

tgcacagctc
caatctcagc
tttcgcagea
cgctggcgcea
ttgtgatctg
cgaggttgac
gtgggcaaag
gccagcaatc
cgttgctcge
aaacggccac
cgttgagatc

caaggcaggc

Pro Asp val
585

Asn Ala Ala

Ser val Pro

val
635

Glu Ser

Ile Ala

650

Gly

val
665

Ser Leu

Glu Lys Phe

Ser Ile Asn

corynebacterium glutamicum

ggcacttcca
caggttattg
gcaatgtcca
tctgttgacc
ttcaccggca
ccacgtatct
gttgatcgtc
accgacgctt
taccgcgagg
gacgtctcca
gacaagcgcc

gttgccaacg

Page 15

Ile Leu Met

590

Ala
605

Lys Leu

Cys Met Asp

Leu Pro Ala

Met Pro Trp

Phe
670

Glu His

Ile Thr

685

Gly

Gly

cttggctcga
aggaaaagtc
agggcgattc
aggctgttta
tcttcgagtc
ctgctgaccg
caaacgtcat
tggctgaggg
tcatcgctge
agatccactc
tcgaggcaat

ctcagcgegce

Gly Ser

Glu Ala
Phe

Trp

val
640

Ala

Tyr
655

Arg

Gly Ala

Thr Asp

cgacctctcc
tgtagtcggt
ctacgacgct
cgccatgagc
ctccaacggc
cgacgcaacc
gatcaagatc
catcagcgtt
gttcatcgag
tgtggcttcc
cggatccgat

ttacgctgtg

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



tacaaggagc
tgggcatcca
gctggtccaa
ggcaacctgc
cagcttgagg
gtggacaagt
tag

<210>
<211>

<212>
<213>

14
360
PRT

<220>
<221>
<222>
<223>

.

Tran

<400> 14

Met Ser His Ile Asp Asp
1 5

Asp Asp Leu

Glu
35

ITe Glu

Ala Ala

50

Ala

Leu Ala

65

Lys

ITe Asp Asp

Ser Ser Asn

Ala
115

Ile Ser

Ala Lys val

Gly Ser Leu

ttttcgacge
ccggcgtgaa
acaccgtcaa
acggtgacac
ctctgggegt
tcgttgettc

. (360)
saldolase

Ser
20

Arg

Lys Ser

Met Ser

Ala Gly

val Arg

85

Gly Tyr

Asp Arg
Asp Arg

Pro Ala

Glu

val

Lys

Ala

70

Asn

Asp

Asp

Pro

Ile

eolf-othd-000002. txt

cgccgagctg
gaaccctgcg
caccatgcca
cctgtccaac
tgacttggca

ttggagcgaa

amino acid sequence

Leu Ala

Arg Ile

val Gly

40

Gly
55

Asp
Ser val
Ala Cys
Gly Arg

Thr
120

Ala

Asn val

135

Thr Asp

150

cctgaaggtg
tacgctgcaa
gaaggcacca
tccgeggceag
gatgtcttcc

ctgcttgagt

Corynebacterium glutamicum

Gln Leu Gly

10

Thr
25

Ser Gly

val Thr Thr

Ser Tyr Asp

Ala
75

Asp Gln

Leu Phe

90

Asp

val Ile

105

Ser

Leu Ala Gln

Met Ile Lys

Ala
155

Ala Leu

Page 16

ccaacactca
ctctttacgt
tcgacgeggt
aagctgacgc
aggtcctgga

ccatggaagc

Thr Ser Thr

Ser
30

Ash Leu

Pro Ala

45

Asn

Ala Gln Ile

60

val Tyr Ala

Thr Gly Ile

Glu val Asp

110

Ala Lys Glu

Ile Ala

140

Pro

Glu Gly Ile

gcgcccactg
ttccgagetg
tctggagcag
tgtgttctcc
gaccgagggt
tcgcctgaag

Trp Leu

15

Gln val

Ile Phe

Ala Glu

Met Ser

80

Phe Glu

95

Pro Arg

Leu Trp
Thr

Pro

val
160

Ser

780
840
900
960
1020
1080
1083



eolf-othd-000002. txt
Asn val Thr Leu Ile Phe Ser val Ala Arg Tyr Arg Glu val Ile Ala
165 170 175

Ala Phe Ile Glu Gly Ile Lys Gln Ala Ala Ala Asn Gly His Asp val
180 185 190

Ser Lys ITe His Ser val Ala Ser Phe Phe val Ser Arg val Asp val
195 200 205

Glu Ile Asp Lys Arg Leu Glu Ala Ile Gly Ser Asp Glu Ala Leu Ala
210 215 220

Leu Arg Gly Lys Ala Gly val Ala Asn Ala Gln Arg Ala Tyr Ala val
225 230 235 240

Tyr Lys Glu Leu Phe Asp Ala Ala Glu Leu Pro Glu Gly Ala Asn Thr
245 250 255

GIn Arg Pro Leu Trp Ala Ser Thr Gly val Lys Asnh Pro Ala Tyr Ala
260 265 270

Ala Thr Leu Tyr val Ser Glu Leu Ala Gly Pro Asn Thr val Asn Thr
275 280 285

Met Pro Glu Gly Thr ITe Asp Ala val Leu Glu Gln Gly Asn Leu His
290 295 300

Gly Asp Thr Leu Ser Asn Ser Ala Ala Glu Ala Asp Ala val Phe Ser
305 310 315 320

GIn Leu Glu Ala Leu Gly val Asp Leu Ala Asp val Phe Gln val Leu
325 330 335

Glu Thr Glu Gly val Asp Lys Phe val Ala Ser Trp Ser Glu Leu Leu
340 345 350

Glu Ser Met Glu Ala Arg Leu Lys
355 360

<210> 15

<211> 960

<212> DNA

<213> Corynebacterium glutamicum

<220>

<221> nucleic acid sequence
<222> (1)..(960)

<223> C. glutamicum OCPA

<400> 15
atgatctttg aacttccgga taccaccacc cagcaaattt ccaagaccct aactcgactg 60

cgtgaatcgg gcacccaggt caccaccggc cgagtgctca ccctcatcgt ggtcactgac 120

tccgaaagcg atgtcgctgc agttaccgag tccaccaatg aagcctcgcg cgagcaccca 180
Page 17



tctcgegtga
gtccgtatcg
gtcgctgaca
gcttggtggc
caacgacgca
aactatcacc
gttgcctect
gcaagcggca
cctgtgatcc
ctgctggcta
tatgacgctc
gctattggtc
gatttgggct
<210>
<211>

<212>
<213>

16
319
PRT

<220>
<221>
<222> (D).
<223> C.

<400> 16

Met Ile Phe
1

Leu Thr Arg

Thr Leu

35

Leu

Glu
50

Thr ser

Ile val

65

Leu

val Arg Ile

Leu Ash Gly

tcattttggt
gtggcgacgc
agctccagta
caggtgaatc
tcactgatgc
caggtgatac
cattggatca
gtacctcggt
gcgaggtgac
tccagegect
atacccttca
gtcgaagtga

accagcacgc

. (319)

Glu
5

Leu
20

Arg

Ile val

Thr Asn

val Gly

Gly Gly

85

Pro val

100

Leu Pro

Glu

val

Glu

Asp

70

Asp

Ala

eolf-othd-000002. txt

ggttggcgat
tggtgcttcc
tgtcgtcaca
accaaagaat
tttgtacgac
cgacatgacg
cccaccacac
ggatttggct
agatgctccc
ggagatcgtt
ggtagagatg
gtccgactgc

actatccggc

Corynebacterium glutamicum

amino acid sequence

glutamicum OCPA

Asp Thr

Ser Gly

Thr Asp

40

Ala
55

ser
Lys Thr
Ala

Gly

Asp Lys

Thr

Thr

25

Ser

Arg

Ala

Ala

Leu
105

aaaactgcag
gagatgatca
ccactgttgc
ccttcccagg
cgtgatgacg
tgggcgcgcec
agcgaaatca
gcaggctggt
accgtgccaa
cgcaccaccg
ccggaatccg
ttgtctgagg

ttgtccagcg

Thr Gln

10

Gln val

Glu Ser

Glu His

Glu Asn

75

Ser Glu

90

Gln Tyr

Page 18

aaaacaaagt
tcatgcatct
ttcctgacac
acccaattgg
cactagaaga
ttacccagtg
cttccgtgag
tggcgcggag
ccgatgagtt
gctcgatcat
gcaatgcccc
agcttcgceca

tcaagctgga

Gln Ile Sser

Thr Thr Gly

30

val Ala

45

Asp

Pro Ser

60

Arg

Lys val Asp

Met Ile Ile

Thr
110

val val

tgacgcagaa
caacggacct
ccccatcgtt
acgcatcgca
tcgtgttgag
gcggggactt
gctgaccggt
gctgaaagtg
tggtactcca
catcaccatc
atcgctggtg
catggatcca

aaccgtctaa

Thr
Arg val
Ala val
Ile

val

Glu
80

Ala

Met His

95

Pro Leu

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



Leu

Lys

Thr

145

Asn

Trp

Ile

Leu

Glu

225

Leu

Ile

Ser

Asp

Gln
305

Leu

Asn

130

Asp

Tyr

Arg

Thr

Ala

210

val

Leu

Ile

Gly

Cys

290

His

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

<220>
<223>

<400>

Pro

115

Pro

Ala

His

Gly

ser

195

Ala

Thr

Ala

Thr

Asn

275

Leu

Ala

17
445
PRT

Asp

Ser

Leu

Pro

Leu

180

val

Gly

Asp

Ile

Ile

260

Ala

Ser

Leu

Thr

Gln

Tyr

Gly

val

Arg

Trp

Ala

Gln

245

Tyr

Pro

Glu

Ser

artificial

Pro

Asp

Asp

150

Asp

Ala

Leu

Leu

Pro

230

Arg

Asp

Ser

Glu

Gly

Ile

Pro

135

Arg

Thr

Ser

Thr

Ala

215

Thr

Leu

Ala

Leu

Leu

295

Leu

eolf-othd-000002. txt
val Ala Trp Trp Pro Gly

120

Ile Gly

Asp Asp

Asp Met

Ser Leu

185

Gly Ala

Arg Arg

val Pro

Glu Ile

His Thr

265

val Ala
280

Arg His

Ser Ser

homoserine dehydrogenase

17

Arg

Ala

Thr

170

Asp

Ser

Leu

Thr

val

250

Leu

Ile

Met

val

Ile

Leu

155

Trp

His

Gly

Lys

Asp

235

Arg

Gln

Gly

Asp

Lys

Ala

140

Glu

Ala

Pro

Ser

val

220

Glu

Thr

val

Arg

Pro

300

Leu

125

Gln

Asp

Arg

Pro

Thr

205

Pro

Phe

Thr

Glu

Arg

Asp

Glu

Glu

Arg

Arg

Leu

His

190

Ser

val

Gly

Gly

Met

270

Ser

Leu

Thr

Ser

Arg

val

Thr

175

Ser

val

Ile

Thr

Ser

255

Pro

Glu

Gly

val

Pro

Ile

Glu

160

Gln

Glu

Asp

Arg

Pro

240

Ile

Glu

Ser

Tyr

Met Thr Ser Ala Ser Ala Pro Ser Phe Asn Pro Gly Lys Gly Ego Gly
1 5 10

Sser Ala val Gly Ile Ala Leu Leu Gly Phe Gly Thr val Gly Thr Glu
20 25 30

Page 19



val

Gly

Pro

65

Leu

Ile

Ser

Leu

Ala

145

Ala

Asn

Ser

Ala

Ser

225

Gly

Gly

Glu

val

Met

Gly

50

Arg

Ile

Glu

val

Ala

130

val

Gly

Phe

Leu

Asp

210

Ile

Ile

His

Gly

Ser
290

Arg

35

Pro

Glu

Glu

Tyr

val

115

Asp

Ala

Asp

Ile

Ala

195

val

Ala

ser

Thr

Leu

Leu

Gly

Arg

Pro

100

Thr

Ala

Gly

Gln

Leu

180

Glu

Glu

Phe

Asn

Ile

260

Ser

Pro

Met

Glu

val

Glu

85

Arg

Ala

Ala

Ala

Ile

165

Asp

Ala

Gly

His

Ile

245

Lys

Ala

Leu

Thr

val

Ala

70

Asp

Glu

Asn

Glu

Ile

150

Gln

Ala

Thr

His

Thr

230

Ser

Leu

Ile

Ala

Glu

Arg

55

Pro

val

val

Lys

Ala

135

Pro

Ser

Met

Arg

Asp

215

Arg

Ala

Leu

Ser

Ser
295

eolf-othd-000002. txt

Tyr Gly Asp Glu Leu Ala
40 4

Gly

Glu

Asp

val

Ala

120

Ala

val

val

Asp

Leu

200

Ala

val

Ala

Ala

Ala

280

val

Ile

Leu

Ile

Leu

105

Leu

Asnh

val

Met

Ser

185

Gly

Ala

Thr

Asp

Ile

265

Arg

Ash

Ala

Leu

val

90

Ala

val

val

Gly

Gly

Thr

Tyr

Ser

Ala

Cys

val

Lys

Page 20

val

Thr

75

val

Ala

Ala

Asp

Pro

155

Ile

Gly

Ala

Lys

Asp

235

Glu

Glu

His

Ser

ser

60

Glu

Glu

Leu

Ala

Leu

140

Leu

val

Ala

Glu

Ala

220

Asp

Ala

Lys

Pro

Phe
300

Asp

Asp

val

Lys

His

Tyr

Arg

Asn

Asp

Ala

205

Ala

val

Ala

Phe

Thr

285

Asn

His

Ile

Ala

Ile

Ala

110

Ser

Phe

Arg

Gly

Tyr

190

Asp

Ile

Tyr

Gln

Thr

270

Leu

Ala

Arg

Ser

Phe

Gly

95

Gly

Ala

Glu

Ser

Thr

175

Ala

Pro

Leu

Cys

Gln

Asnh

Leu

Ile

Ile

Lys

Ala

80

Gly

Lys

Glu

Ala

Leu

160

Thr

Asp

Thr

Ala

Glu

240

Ala

Lys

Pro

Phe



val

305

Gly

Ala

Ala

Leu

Ser

385

Glu

Glu

val

Glu

Gly

Arg

Asn

Asp

370

Leu

Arg

Ser

Lys

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

<220>
<223>

<400>

Ala

Ala

Asn

Leu

355

Met

Phe

Asp

Asp

Ala

435

18
421
PRT

Glu

Pro

Lys

Pro

Asp

Ser

Asp

Leu

420

Ile

Ala

Thr

325

val

Ile

val

Glu

Asp

Ser

Asn

artificial

Ala

310

Ala

His

Ala

Glu

Gln

390

Ala

Arg

Ser

aspartate kinase

18

Met Ala Leu val val Gln
1 5

Glu

Gly

Glu

Glu

65

val

Arg

Asn

Leu

50

Met

Ala

Ile

Asp

35

Leu

Asp

Met

Arg

20

val

Glu

Met

Ala

Asn

val

Leu

Leu

Ile
85

val

val

Ala

Leu
70

Gly

Ser

Gly

Asp

Asp

375

Gly

Arg

Thr

val

Lys

Ala

val

Ala

55

Thr

Ser

eolf-othd-000002. txt
Arg Leu Met Phe Tyr Gly

Ala

Gly

Phe

360

Arg

Ile

Leu

val

Ile
440

Tyr

Glu

40

Ala

Ala

Leu

val

Arg

345

Gly

val

Ser

Ile

Glu

425

Arg

Gly

Arg

25

Ser

val

Gly

Gly

Leu

330

Ala

Glu

Gly

Leu

val

410

Leu

Leu

Gly

10

Ile

Ala

Asn

Glu

Ala
90

Page 21

315

Gly

Pro

Thr

val

Arg

val

Leu

Glu

Ser

val

Met

Pro

Arg

75

Glu

Asp

Gly

Thr

Leu

380

Thr

Thr

Lys

Arg

Ser

Ala

Gly

val

60

Ile

Ala

val

Glu

Thr

365

Ala

Ile

His

Ala

Asp
445

Leu

Thr

Asp

45

Pro

Ser

Gln

Asnh

val

Ser

350

Arg

Glu

Arg

Ser

Lys

Glu

Lys

Thr

Pro

Asn

Ser

Gly

Gly

Thr

Tyr

Leu

Gln

Ala

415

Pro

Ser

15

Lys

Thr

Ala

Ala

Phe
95

Ala

320

Ala

Tyr

His

Ala

Glu

400

Leu

val

Ala

Ala

Asp

Arg

Leu

80

Thr



Gly

Ile

Lys

145

Leu

Asp

Leu

Ser

val

225

Ile

Gly

Ser

Ala

305

Arg

Asn

Gly

ser

val

Ile

130

val

Ala

Gly

Glu

Lys

210

Pro

Ala

val

Asp

Glu

290

Gly

Ala

val

Met

Gln

Asp

115

Cys

Thr

Ala

val

Lys

Ile

Leu

Gly

Ala

Thr

Met

Leu

Lys

Ala

100

val

Ile

Thr

Ala

Tyr

180

Leu

Leu

Arg

Ser

Thr

260

Pro

Ash

Thr

Glu

Tyr

Ser

Gly

Thr

val

Leu

Leu

165

Thr

Ser

val

val

Met

245

Asp

Gly

Ile

Asp

Ile

325

Asp

His

val

Pro

Ala

Gly

Asn

Ala

Phe

Leu

Arg

Glu

Lys

Glu

Asp

Ile

310

Leu

Asp

Pro

Leu

Gly

Gly

Arg

Ala

Asp

Glu

Arg

Ser

Asp

Ser

Ala

Met

295

Thr

Lys

Gln

Gly

eolf-othd-000002. txt

Thr

Arg

120

Phe

Gly

Asp

Pro

Glu

200

Ser

Ser

Ile

Glu

Ala

280

val

Phe

Lys

val

val
360

Thr Glu Arg His Gly

105

val

Gln

Gly

val

Arg

185

Met

val

Tyr

Pro

Ala

265

Lys

Leu

Thr

Leu

Gly

Thr

Arg

Gly

ser

Ccys

170

Ile

Leu

Glu

Ser

val

250

Lys

val

Gln

cys

Gln

330

Lys

Ala

Page 22

Glu

val

Asp

155

Glu

val

Glu

Tyr

Asn

235

Glu

val

Phe

Asn

Pro

315

val

val

Glu

Ala

Ash

140

Thr

Ile

Pro

Leu

Ala

220

Asp

Glu

Thr

Arg

val

300

Arg

Gln

Ser

Phe

Leu

125

Lys

Thr

Tyr

Asn

Ala

205

Arg

Pro

Ala

val

Ala

285

Ser

Ser

Gly

Leu

Met
365

Asnh

110

Asp

Glu

Ala

Ser

Ala

190

Ala

Ala

Gly

val

Leu

270

Leu

Ser

Asp

Asnh

val

350

Glu

Ala

Glu

Thr

val

Asp

175

Gln

val

Phe

Thr

Leu

255

Gly

Ala

val

Gly

Trp

Gly

Ala

Arg

Gly

Arg

Ala

160

val

Lys

Gly

Asn

Leu

240

Thr

Ile

Asp

Glu

Arg

Thr

Ala

Leu



Arg Asp val Asn

370

Ile Ser val Leu

385

Leu His Glu Gln

Ala Gly Thr Gly

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

<220>
<223>

<400>

19
309
PRT

420

375

ITle Arg Glu

390

Phe G1n Leu

405

Arg

artificial

homoserine kinase

19

Met Ala Ile Glu Leu Asn val

1

Gly

Leu

Glu

Ser

65

Ala

Ser

Ala

Gln

val

145

Lys

Ser

ser

val

50

His

Glu

Arg

Ala

Leu

130

Leu

Ser

ser

val

35

Glu

Leu

val

Gly

Asn

115

Ser

Gly

Gln

Ala

20

Tyr

val

val

Pro

Leu

100

Gly

Ser

Gly

Pro

5

Asn

Asp

Phe

val

Gly

85

Gly

Leu

Ala

Ala

Gln
165

Leu

Thr

Gly

Lys

Leu

Ser

Ala

Phe

val

150

Tyr

Gly

val

Glu

55

Ala

Arg

ser

Asp

Glu

135

val

Ala

eolf-othd-000002. txt
val Asn Ile Glu Leu Ile Ser Thr Ser Glu Ile

380

Asp Asp Leu Asp Ala Ala Ala Arg
395

Gly Gly Glu Asp Glu Ala val
410

Gly

Pro

Glu

40

Gly

Ile

val

Ala

Phe

120

Gly

Ser

Ala

Arg

Gly

25

val

Gln

Arg

val

Ala

105

Pro

His

Trp

val

Lys val

Phe Asp

Glu ITe

Gly Glu

Ala Gly

75

Cys His

Ala Ala

Leu Thr

Pro Asp

Thr Asn

155

Pro Leu
170

Page 23

Thr

Thr

Ile

val

60

Leu

Asn

val

Gln

Asnh

140

Leu

val

Leu

Pro

45

Pro

Lys

Asn

Ala

Ser

val

Thr

Gly

30

Ser

Leu

Ala

Ile

Gly

Gln

Ala

Ile

Gln

val
415

val

15

Leu

Gly

Asp

Ala

Pro

95

val

Ile

Ala

Asp

Asp
175

Arg
Ala

400

Tyr

Pro

Ala

Leu

Gly

Asp

80

Gln

Ala

val

Ser

Gly

Asn



eolf-othd-000002. txt

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

val Arg Arg val Leu Pro Thr Glu val Thr His Ile Asp Ala Arg Phe
195 200 205

Asn val Ser Arg val Ala val Met Ile val Ala Leu GIn Gln Arg Pro
210 215 220

Asp Leu Leu Trp Glu Gly Thr Arg Asp Arg Leu His Gln Pro Tyr Arg
225 230 235 240

Ala Glu val Leu Pro Ile Thr Ser Glu Trp val Asn Arg Leu Arg Asnh
245 250 255

Arg Gly Tyr Ala Ala Tyr Leu Ser Gly Ala Gly Pro Thr Ala Met val
260 265 270

Leu Ser Thr Glu Pro Ile Pro Asp Lys Vval Leu Glu Asp Ala Arg Glu
275 280 285

Ser Gly ITe Lys val Leu Glu Leu Glu val Ala Gly Pro val Lys Vval
290 295 300

Glu val Asn Gln Pro
305

<210> 20

<211> 192

<212> DNA

<213> artificial

<220>
<223> promotor P3119 = PSOD

<400> 20
gagctgccaa ttattccggg cttgtgaccc gctacccgat aaataggtcg gctgaaaaat 60

ttcgttgcaa tatcaacaaa aaggcctatc attgggaggt gtcgcaccaa gtacttttgce 120
gaagcgccat ctgacggatt ttcaaaagat gtatatgctc ggtgcggaaa cctacgaaag 180
gattttttac cc 192
<210> 21

<211> 184

<212> DNA

<213> artificial

<220>
<223> promotor P497 = PQroES

<400> 21
ggtcgagcgg cttaaagttt ggctgccatg tgaattttta gcaccctcaa cagttgagtg 60

ctggcactct cgggggtaga gtgccaaata ggttgtttga cacacagttg ttcacccgcg 120

acgacggctg tgctggaaac ccacaaccgg cacacacaaa atttttctca tggagggatt 180
Page 24



catc

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

22
192
DNA
arti

<220>
<223>

<400> 22

ficial

eolf-othd-000002. txt

promotor P1284 = PEFTU

gagctgccaa ttattccggg cttgtgaccc gctacccgat aaataggtcg gctgaaaaat

ttcgttgcaa tatcaacaaa aaggcctatc attgggaggt gtcgcaccaa gtacttttgc

gaagcgccat ctgacggatt ttcaaaagat gtatatgctc ggtgcggaaa cctacgaaag

gattttttac

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

23
114
DNA
arti

<220>
<223>

<400>

prom

23

CccC

ficial

otor

gtcgactcat acgttaaatc tatcaccgca agggataaat atctaacacc gtgcgtgttg

actattttac ctctggcggt gataatggtt gcatgtacta aggaggatta atta

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

24
7070
DNA
arti

<220>

<223> Plas

<400> 24
tcgagaggcc

cctcageatc
cccttttagg
atgaacttgc
tctcaaagcec
tcgagcgcega
aggtagttct
ttgcagctca
tcgaggcetgc
gcgatcagat
ccatggattc

acgccgaagc

ficial

mid pH273

tgacgtcggg
tgccccaage
attcggaaca
gcaccgcatt
acgtgaaggc
ggatgttgac
cgcagctctg
ctctgctgag
tgttgcaggc
ccagtctgtg
caccggcgct

tgatccaact

cccggtacca
tttaaccccg
gtcggcactg
ggtggcccac
gttgcacctg
atcgtcgttg
aaggccggcea
cttgctgatg
gcaattccag
atgggcatcg
gactatgcag

gcagacgtcg

cgcgtcatat
gcaagggtcc
aggtgatgcg
tggaggttcyg
agctgctcac
aggttatcgg
agtctgttgt
cagcggaagc
tggttggccc
ttaacggcac
attctttggc
aaggccatga

Page 25

gactagttgg
cggctcagca
tctgatgacc
tggcattgct
tgaggacgct
cggcattgag
taccgccaat
cgcaaacgtt
actgcgtcge
caccaacttc
tgaggcaact

cgccgcatcc

agaatcatga
gtcggaattg
gagtacggtg
gtttctgata
tttgcactca
tacccacgtg
aaggctcttg
gacctgtact
tccectggcetg
atcttggacg
cgtttgggtt

aaggctgcaa

184

60
120
180
192

60
114

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



ttttggcatc
tcagcaacat
tgttggccat
tgcacccgac
caatctttgt
gcgcgecaac
acggtggccg
agaccaccac
aattggctag
gcgatgatga
gcaccgttga
tcgaaaggga
gtcacggtac
ctgtcggtat
tttggcgaag
cgtgctggcec
aacattccgc
gcagctaatg
gcctttgaag
tggacaaatc
gtgcaggaca
gtgcgccgag
gttgcagtga
gaccgtctgc
cgcctgegea
ctgtccactg
gtgcttgagc
caaggaaggc
acacgtgaac
tgttttcacc
ggcgtttgtc
tttcggtagy
cgagttcttc
aaagtgcttt

tgttggccat

catcgctttc
cagcgctgec
ctgtgagaag
tctattacct
tgaagcagaa
cgcgtctgct
tgctccaggt
tcgttaccac
cctgttctct
tgcacgtctg
actgctgaag
ctaattttac
ctggatcttc
acgacactgt
gccaaggcga
tgaaggcagc
agtctcgtgg
gtttggcgga
gccacccaga
tgtctatcga
atattcgtgc
tcctteccac
tgatcgttgc
accagcctta
accgtggcta
agccaattcc
ttgaggttgc
ccccttcgaa
cttacaggtg
gaggctttct
gttgaccaca
gtcaaagccc
ggcttcggcg
ggcgcggagg
gagttcgatc

eolf-othd-000002. txt

cacacccgtg
gacattgagg
ttcaccaaca
gtgtcccacc
gcagctggtc
gtgcttggcg
gagtccacct
ctcgacatgg
gagcaaggaa
atcgtggtca
gctaagcctg
tgacatggca
tgcaaacctc
cgaagtggaa
agtccctctt
tgacgctgaa
tcttggctcec
tttcccgetg
taatgctgcg
cggcaagagc
gactgcgctg
tgaagtcact
gttgcagcag
tcgtgcagaa
cgcggcatac
agacaaggtt
gggaccagtc
tcaagaaggg
cccggegegt
tggatgaatc
aatgggcagc
atttcgcgga
tggttaatgc
tcggggttgt
agggtgatgt

ttaccgcgga
cagcacagca
aggaaggaaa
cactggcgtc
gcctgatgtt
acgtcgttgg
acgctaacct
atgtggaaga
tcttcctgeg
cccactctge
ttgttaaggc
attgaactga
ggacctggct
attattccat
gatggctccc
gttcctggat
tctgctgcag
actcaagagc
gcttctgtge
cagccacagt
gttcctaatt
cacatcgatg
cgtcctgatt
gtgttgccta
ctttccggtg
ttggaagatg
aaggttgaag
ggccttatta
tgagtggttt
cggcgtggat
tgtgtagagc
ggcggttaat
ccatgacgtg
gcattgcgtc

attctttggc
Page 26

tgatgtgtac
ggcaggccac
gtcggctatt
ggtaaacaag
ctacggaaac
tgccgcacga
gccgatcgcet
tcgcgtggag
tacaatccga
gctggaatct
aatcaacagt
acgtcggtcg
ttgacacttt
ctggcttgga
acctggtggt
tgcgagtggt
cggcggttge
agattgttca
tgggtggagc
atgctgctgt
tccacgcatc
cgcgatttaa
tgctgtggga
ttacctctga
ccggcccaac
ctcgtgagtc
ttaaccaacc
gtgcagcaat
gagttccagc
ggcgcagacg
gagggagttt
gagcggggag
tgcccactgg

atcgtcgaca

gacagcgegg

tgcgaaggta
accatcaagt
tctgctcgeg
tcctttaatg
ggtgcaggtg
aacaaggtgc
gatttcggtg
gttttggctg
caggaagagc
gatctttccc
gtgatccgcc
taaggttacc
aggtttggca
agtggaagtt
taaagctatt
gtgccacaac
tggtgttgct
gttgtcctct
agtggtgtcg
accacttgag
caccgaagct
cgtgtcccge
gggtactcgt
gtgggtaaac
cgccatggtg
tggcattaag
ttaggcccaa
tattcgctga
tggatgcggt
aaggctgatg
gcttcttcgg
agggcttcgt
gttccgatgg
tcgccgagea

ttgtcgggga

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
2820



cgcgtgtttg
cgggctgcta
ggatgaatgt
aggtagcttg
gcgaaccgga
actggatggc
agacaggatg
ccgcttgggt
atgccgeegt
tgtccggtgce
cgggcgttcc
tattgggcga
tatccatcat
tcgaccacca
tcgatcagga
ggctcaaggc
tgccgaatat
gtgtggcgga
gcggcgaatg
gcatcgectt
gaccgaccaa
tgaaaggttg
ggatctcatg
taccgcacag
ctgactcgct
taatacggtt
agcaaaaggc
cccctgacga
tataaagata
tgccgcettac
gctcacgctg
acgaaccccc
acccggtaag

cgaggtatgt

gaagatgagg
aaggaagcgg
cagctactgg
cagtgggctt
attgccagcet
tttcttgccy
aggatcgttt
ggagaggcta
gttccggctg
cctgaatgaa
ttgcgcagcet
agtgccgggg
ggctgatgca
agcgaaacat
tgatctggac
gcgcatgcecc
catggtggaa
ccgctatcag
ggctgaccgc
ctatcgcctt
gcgacgccca
ggcttcggaa
ctggagttct
atgcgtaagg
gcgctcggtc
atccacagaa
caggaaccgt
gcatcacaaa
ccaggcgttt
cggatacctg
taggtatctc
cgttcagcecc

acacgactta

aggcggtgct

eolf-othd-000002. txt

gaggggcggg

aacacgtaga
gctatctgga
acatggcgat
ggggcgeect
ccaaggatct
cgcatgattg
ttcggctatg
tcagcgcagg
ctgcaggacg
gtgctcgacg
caggatctcc
atgcggcgge
cgcatcgagc
gaagagcatc
gacggcgagg
aatggccgct
gacatagcgt
ttcctegtge
cttgacgagt
acctgccatc
tcgttttecg
tcgcccacge
agaaaatacc
gttcggctge
tcaggggata
aaaaaggccg
aatcgacgct
cccectggaa
tccgectttce
agttcggtgt
gaccgctgcg
tcgccactgg

acagagttct

atcctctaga
aagccagtcc
caagggaaaa
agctagactg
ctggtaaggt
gatggcgcag
aacaagatgg
actgggcaca
ggcgcecggt
aggcagegceg
ttgtcactga
tgtcatctca
tgcatacgct
gagcacgtac
aggggctcgc
atctcgtcgt
tttctggatt
tggctacccy
tttacggtat
tcttctgagce
acgagatttc
ggacgccggce
tagcggcgcy
gcatcaggcg
ggcgagcggt
acgcaggaaa
cgttgctggce
caagtcagag
gctccctegt
tcecctteggg
aggtcgttcg
ccttatccgy
cagcagccac
tgaagtggtg

Page 27

cccgggattt
gcagaaacgg
cgcaagcgca
ggcggtttta
tgggaagccc
gggatcaaga
attgcacgca
acagacaatc
tctttttgtc
gctatcgtgg
agcgggaagg
ccttgctect
tgatccggct
tcggatggaa
gccagcecgaa
gacccatggc
catcgactgt
tgatattgct
cgccgetecc
gggactctgg
gattccaccg
tggatgatcc
ccggceggec
ctctteccget
atcagctcac
gaacatgtga
gtttttccat
gtggcgaaac
gcgctctect
aagcgtggcg
ctccaagctg
taactatcgt
tggtaacagg

gcctaactac

aaatcgctag
tgctgacccc
aagagaaagc
tggacagcaa
tgcaaagtaa
tctgatcaag
ggttctccgg
ggctgctctg
aagaccgacc
ctggccacga
gactggctgc
gccgagaaag
acctgcccat
gcecggtettg
ctgttcgcca
gatgcctgcet
ggccggcetgg
gaagagcttg
gattcgcagc
ggttcgaaat
ccgccttcta
tccagcgegg
cggtgtgaaa
tcctegetcea
tcaaaggcgg
gcaaaaggcc
aggctccgcec
ccgacaggac
gttccgaccc
ctttctcata
ggctgtgtgc
cttgagtcca
attagcagag

ggctacacta

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
4860



gaaggacagt
gtagctcttg
agcagattac
ctgacgctca
ggatcttcac
gtttttattt
ttttcttgcc
agaatcctct
cagcgaagtg
ggccagtttt
tgtaaatatc
acaggtacca
tgttagatgc
tcataccgag
tttgactttc
attcttcgcec
ggcctttatc
tgcctteatc
atttataatc
gtgcagttgt
ggatttttcc
ggatagaatc
agctgtcaat
catttttagg
tgccgtcage
tatttttaat
cagggatttg
gcttttggtt
taaaggttaa
tttttatgta
tagttacgca
ttgcccttta
ttttcgacct
gtttgataga

tctgtttctt

atttggtatc
atccggcaaa
gcgcagaaaa
gtggaacgaa
ctagatcctt
gttaactgtt
tttgatgttc
gtttgtcata
tgagtaagta
gttcagcggc
gttagacgta
tttgccgttc
aatcagcggt
agcgeegttt
ttgacggaag
ttggtagcca
ttctacgtag
gatgaactgc
ctctacaccg
cagtgtttgt
gtcagatgta
atttgcatcg
agaagtttcg
atctccggcet
gttttgtaat
tgtggacgaa
cagcatatca
cgtttctttc
tactgttgct
ctgtgttagc
caataaaaaa
cacattttag
cattctatta
aaatcataaa

ttcattctct

eolf-othd-000002. txt

tgcgctctgc
caaaccaccg
aaaggatctc
aactcacgtt
ttaaaggccg
aattgtcctt
agcaggaagc
tagcttgtaa
aaggttacat
ttgtatgggc
atgccgtcaa
attttaaaga
ttcatcactt
gctaactcag
aatgatgtgc
tcttcagttc
tgaggatctc
tgtacatttt
ttgatgttca
ttgccgtaat
aatgtggctg
aatttgtcge
ccgacttttt
aatgcaaaga
ggccagetgt
tcaaattcag
tggcgtgtaa
gcaaacgctt
tgttttgcaa
ggtctgcttc
agacctaaaa
gtcttgectg
gactctcgtt
aggatttgca

gtatttttta

tgaagccagt
ctggtagcgg
aagaagatcc
aagggatttt
gccgeggecg
gttcaaggat
tcggcgcaaa
tcacgacatt
cgttaggatc
cagttaaaga
tcgtcatttt
cgttcgegeg
ttttcagtgt
ccgtgegttt
ttttgccata
cagtgtttgc
tcagcgtatg
gatacgtttt
aagagctgtc
gtttaccgga
aacctgacca
tgtctttaaa
gatagaacat
cgatgtggta
cccaaacgtc
aaacttgata
tatgggaaat
gagttgcgcec
actttttgat
ttccagccct
tatgtaaggg
ctttatcagt
tggattgcaa
gactacgggc

tagtttctgt
Page 28

taccttcgga
tggttttttt
tttgatcttt
ggtcatgaga
ccatcggcat
gctgtcttty
cgttgattgt
gtttcctttc
aagatccatt
attagaaaca
tgatccgcgg
ttcaatttca
gtaatcatcg
tttatcgett
gtatgctttg
ttcaaatact
gttgtcgect
tccgtcaccy
tgatgctgat
gaaatcagtg
ttcttgtgtt
gacgcggceca
gtaaatcgat
gccgtgatag
caggcctttt
tttttcattt
gccgtatgtt
tcctgecage
gttcatcgtt
cctgtttgaa
gtgacgccaa
aacaaacccy
ctggtctatt
ctaaagaact

tgcatgggca

aaaagagttg
gtttgcaagc
tctacggggt
ttatcaaaaa
tttcttttgc
acaacagatg
ttgtctgcgt
gcttgaggta
tttaacacaa
taaccaagca
gagtcagtga
tctgttactg
tttagctcaa
tgcagaagtt
ttaaataaag
aagtatttgt
gagctgtagt
tcaaagattg
acgttaactt
tagaataaac
tggtctttta
gcgtttttcc
gtgtcatccg
tttgcgacag
gcagaagaga
ttttgctgtt
tccttatatg
agtgcggtag
catgtctcct
gatggcaagt
agtatacact
cgcgatttac
ttcctectttt
aaaaaatcta

taaagttgcc

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
6960



eolf-othd-000002. txt

tttttaatca caattcagaa aatatcataa tatctcattt cactaaataa tagtgaacgg

caggtatatg tgatgggtta aaaaggatcg gcggccgctc gatttaaatc

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

<220>
<223>

25
7070
DNA
arti
Plas

<400> 25
tcgagaggcc

cctcageatc
cccttttagg
atgaacttgc
tctcaaagcec
tcgagcgcega
aggtagttct
ttgcagctca
tcgaggetgce
gcgatcagat
ccatggattc
acgccgaagce
ttttggcatc
tcagcaacat
tgttggccat
tgcacccgac
caatctttgt
gcgcgccaac
acggtggcceg
agaccaccac
aattggctag
gcgatgatga
gcaccgttga
tcgaaaggga
gtcacggtac
ctgtcggtat
tttggcgaag

ficial

mid pH373

tgacgtcggg
tgccccaagce
attcggaaca
gcaccgcatt
acgtgaaggc
ggatgttgac
cgcagctctg
ctctgctgag
tgttgcaggc
ccagtctgtg
caccggcgct
tgatccaact
catcgctttc
cagcgctgcec
ctgtgagaag
tctattacct
tgaagcagaa
cgcgtctgcet
tgctccaggt
tcgttaccac
cctgttctct
tgcacgtctg
actgctgaag
Cctaattttac
ctggatcttc
acgacactgt

gccaaggcga

cccggtacca
tttaaccccg
gtcggcactg
ggtggcccac
gttgcacctg
atcgtcgttg
aaggccggcea
cttgctgatg
gcaattccag
atgggcatcg
gactatgcag
gcagacgtcg
cacacccgtg
gacattgagg
ttcaccaaca
gtgtcccacc
gcagctggtc
gtgcttggcg
gagtccacct
ctcgacatgg
gagcaaggaa
atcgtggtca
gctaagcctg
tgacatggca
tgcaaacctc
cgaagtggaa

agtccctctt

cgcgtcatat
gcaagggtcc
aggtgatgcg
tggaggttcg
agctgctcac
aggttatcgg
agtctgttgt
cagcggaagc
tggttggccc
ttaacggcac
attctttggc
aaggccatga
ttaccgcgga
cagcacagca
aggaaggaaa
cactggcgtc
gcctgatgtt
acgtcgttgg
acgctaacct
atgtggaaga
tcttcctgeg
cccactctgc
ttgttaaggc
attgaactga
ggacctggct
attattccat
gatggctccc

Page 29

gactagttgg
cggctcagca
tctgatgacc
tggcattgct
tgaggacgct
cggcattgag
taccgccaat
cgcaaacgtt
actgcgtcge
caccaacttc
tgaggcaact
cgccgeatcc
tgatgtgtac
ggcaggccac
gtcggctatt
ggtaaacaag
ctacggaaac
tgccgcacga
gccgatcgcet
tcgegtgggg
tacaatccga
gctggaatct
aatcaacagt
acgtcggtcg
ttgacacttt
ctggcttgga
acctggtggt

agaatcatga
gtcggaattg
gagtacggtg
gtttctgata
tttgcactca
tacccacgtg
aaggctcttg
gacctgtact
tccetggcetg
atcttggacg
cgtttgggtt
aaggctgcaa
tgcgaaggta
accatcaagt
tctgctcgeg
tcctttaatg
ggtgcaggtg
aacaaggtgc
gatttcggtg
gttttggctg
caggaagagc
gatctttccc
gtgatccgcc
taaggttacc
aggtttggca
agtggaagtt

taaagctatt

7020
7070

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



cgtgctggcec
aacattccgce
gcagctaatg
gcctttgaag
tggacaaatc
gtgcaggaca
gtgcgccgag
gttgcagtga
gaccgtctgc
cgcctgegea
ctgtccactg
gtgcttgagc
caaggaaggc
acacgtgaac
tgttttcacc
ggcgtttgtc
tttcggtggg
cgagttcttc
aaagtgcttt
tgttggccat
cgcgtgtttg
cgggctgcta
ggatgaatgt
aggtagcttg
gcgaaccgga
actggatggc
agacaggatg
ccgcttgggt
atgccgeegt
tgtccggtgce
cgggcgttcc
tattgggcga
tatccatcat
tcgaccacca

tcgatcagga

tgaaggcagc
agtctcgtgg
gtttggcgga
gccacccaga
tgtctatcga
atattcgtgc
tcctteccac
tgatcgttgc
accagcctta
accgtggcta
agccaattcc
ttgaggttgc
ccccttecgaa
cttacaggtg
gaggctttct
gttgaccaca

gtcaaagccc

ggcttcggcg
ggcgcggagyg
gagttcgatc
gaagatgagg
aaggaagcgg
cagctactgg
cagtgggctt
attgccagcet
tttcttgccy
aggatcgttt
ggagaggcta
gttccggctg
cctgaatgaa
ttgcgcaget
agtgccgggg
ggctgatgca
agcgaaacat

tgatctggac

eolf-othd-000002. txt

tgacgctgaa
tcttggctcec
tttcccgetg
taatgctgcg
cggcaagagc
gactgcgctg
tgaagtcact
gttgcagcag
tcgtgcagaa
cgcggcatac
agacaaggtt
gggaccagtc
tcaagaaggg
cccggegegt
tggatgaatc
aatgggcagc
atttcgcgga
tggttaatgc
tcgggottgt
agggtgatgt
gaggggcggg
aacacgtaga
gctatctgga
acatggcgat
ggggcgeect
ccaaggatct
cgcatgattg
ttcggctatg
tcagcgcagg
ctgcaggacg
gtgctcgacg
caggatctcc
atgcggcggce
cgcatcgagc

gaagagcatc

gttcctggat
tctgctgcag
actcaagagc
gcttctgtge
cagccacagt
gttcctaatt
cacatcgatg
cgtcctgatt
gtgttgccta
ctttccggtg
ttggaagatg
aaggttgaag
ggccttatta
tgagtggttt
cggcgtggat
tgtgtagagc
ggcggttaat
ccatgacgtg
gcattgcgtc
attctttggc
atcctctaga
aagccagtcc
caagggaaaa
agctagactg
ctggtaaggt
gatggcgcag
aacaagatgg
actgggcaca
ggcgcccggt
aggcagcgeg
ttgtcactga
tgtcatctca
tgcatacgct
gagcacgtac

aggggctcgce
Page 30

tgcgagtggt
cggcggttgc
agattgttca
tgggtggagc
atgctgctgt
tccacgcatc
cgcgatttaa
tgctgtggga
ttacctctga
ccggcccaac
ctcgtgagtc
ttaaccaacc
gtgcagcaat
gagttccagc
ggcgcagacy
gagggagttt
gagcggggag
tgcccactgg
atcgtcgaca
gacagcgcgg
cccgggattt
gcagaaacgg
cgcaagcgca
ggcggtttta
tgggaagccc
gggatcaaga
attgcacgca
acagacaatc
tctttttgtc
gctatcgtgg
agcgggaagyg
ccttgctect
tgatccggcet
tcggatggaa

gccagccgaa

gtgccacaac
tggtgttgct
gttgtcctct
agtggtgtcg
accacttgag
caccgaagct
cgtgtcccge
gggtactcgt
gtgggtaaac
cgccatggtg
tggcattaag
ttaggcccaa
tattcgctga
tggatgcggt
aaggctgatg
gcttcttcgg
agggcttcgt
gttccgatgg
tcgccgagea
ttgtcgggga
aaatcgctag
tgctgacccc
aagagaaagc
tggacagcaa
tgcaaagtaa
tctgatcaag
ggttctccgg
ggctgctctg
aagaccgacc
ctggccacga
gactggctgc
gccgagaaag
acctgcccat
gccggtettg

ctgttcgcca

1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720



ggctcaaggc
tgccgaatat
gtgtggcgga
gcggcgaatg
gcatcgectt
gaccgaccaa
tgaaaggttg
ggatctcatg
taccgcacag
ctgactcgct
taatacggtt
agcaaaaggc
cccctgacga
tataaagata
tgccgcettac
gctcacgctg
acgaaccccc
acccggtaag
cgaggtatgt
gaaggacagt
gtagctcttg
agcagattac
ctgacgctca
ggatcttcac
gtttttattt
ttttcttgec
agaatcctct
cagcgaagtg
ggccagtttt
tgtaaatatc
acaggtacca
tgttagatgc
tcataccgag

tttgactttc

gcgcatgecc
catggtggaa
ccgctatcag
ggctgaccgc
ctatcgcctt
gcgacgccca
ggcttcggaa
ctggagttct
atgcgtaagg
gcgcteggtce
atccacagaa
caggaaccgt
gcatcacaaa
ccaggcgttt
cggatacctg
taggtatctc
cgttcagccc
acacgactta
aggcggtgct
atttggtatc
atccggcaaa
gcgcagaaaa
gtggaacgaa
ctagatcctt
gttaactgtt
tttgatgttc
gtttgtcata
tgagtaagta
gttcagcggc
gttagacgta
tttgccgttc
aatcagcggt
agcgccgttt

ttgacggaag

eolf-othd-000002. txt

gacggcgagg
aatggccgcet
gacatagcgt
ttcctegtge
cttgacgagt
acctgccatc
tcgttttccg
tcgcccacgc
agaaaatacc
gttcggctge
tcaggggata
aaaaaggccg
aatcgacgct
ccccctggaa
tccgectttc
agttcggtgt
gaccgctgcg
tcgccactgg
acagagttct
tgcgctctge
caaaccaccg
aaaggatctc
aactcacgtt
ttaaaggccg
aattgtcctt
agcaggaagc
tagcttgtaa
aaggttacat
ttgtatgggc
atgccgtcaa
attttaaaga
ttcatcactt
gctaactcag

aatgatgtgc

atctcgtcgt
tttctggatt
tggctacccg
tttacggtat
tcttctgage
acgagatttc
ggacgccgge
tagcggcgeg
gcatcaggcg
ggcgageggt
acgcaggaaa
cgttgctggc
caagtcagag
gctccctegt
tccecttcggg
aggtcgttcg
ccttatccgg
cagcagccac
tgaagtggtg
tgaagccagt
ctggtagcgg
aagaagatcc
aagggatttt
gccgeggecg
gttcaaggat
tcggcgcaaa
tcacgacatt
cgttaggatc
cagttaaaga
tcgtcatttt
cgttcgegeg
ttttcagtgt
ccgtgegttt
ttttgccata

Page 31

gacccatggc
catcgactgt
tgatattgct
cgccgcetecc
gggactctgg
gattccaccg
tggatgatcc
ccggecggcec
ctcttccgcet
atcagctcac
gaacatgtga
gtttttccat
gtggcgaaac
gcgctctect
aagcgtggcg
ctccaagctg
taactatcgt
tggtaacagg
gcctaactac
taccttcgga
tggttttttt
tttgatcttt
ggtcatgaga
ccatcggcat
gctgtctttg
cgttgattgt
gtttcctttc
aagatccatt
attagaaaca
tgatccgegg
ttcaatttca
gtaatcatcg
tttatcgett

gtatgctttg

gatgcctgct
ggccggetgg
gaagagcttg
gattcgcagc
ggttcgaaat
ccgccttcta
tccagcgegg
cggtgtgaaa
tcctegetcea
tcaaaggcgg
gcaaaaggcc
aggctccgcec
ccgacaggac
gttccgaccc
ctttctcata
ggctgtgtgc
cttgagtcca
attagcagag
ggctacacta
aaaagagttg
gtttgcaagc
tctacggggt
ttatcaaaaa
tttcttttgc
acaacagatg
ttgtctgcgt
gcttgaggta
tttaacacaa
taaccaagca
gagtcagtga
tctgttactg
tttagctcaa
tgcagaagtt

ttaaataaag

3780
3840
3900
3960
4020
4080
4140
4200
4260
4320
4380
4440
4500
4560
4620
4680
4740
4800
4860
4920
4980
5040
5100
5160
5220
5280
5340
5400
5460
5520
5580
5640
5700
5760



attcttcgec
ggcctttatc
tgccttcatc
atttataatc
gtgcagttgt
ggatttttcc
ggatagaatc
agctgtcaat
catttttagg
tgccgtcagce
tatttttaat
cagggatttg
gcttttggtt
taaaggttaa
tttttatgta
tagttacgca
ttgcccttta
ttttcgacct
gtttgataga
tctgtttctt
tttttaatca
caggtatatg
<210>
<211>

<212>
<213>

26

DNA
<220>
<223>

<400> 26
tcgagaggcc

tatcgtcgac
gcgatgecgtt
ctgtgctgga
cgagaatcat
tcaattagtg
actttttcga

atcccgggtt

8766

ttggtagcca
ttctacgtag
gatgaactgc
ctctacaccg
cagtgtttgt
gtcagatgta
atttgcatcg
agaagtttcg
atctccggcet
gttttgtaat
tgtggacgaa
cagcatatca
cgtttctttc
tactgttgct
ctgtgttagc
caataaaaaa
cacattttag
cattctatta
aaatcataaa
ttcattctct
caattcagaa

tgatgggtta

artificial

plasmid pH304

tgacgtcggg
atcgatgctc
ctttccagaa
tgccgaagcet
cggccaacca
cgggatcgag
ccggcaggtt

tgcgcatgcec

eolf-othd-000002. txt

tcttcagttc
tgaggatctc
tgtacatttt
ttgatgttca
ttgccgtaat
aatgtggctg
aatttgtcgc
ccgacttttt
aatgcaaaga
ggccagctgt
tcaaattcag
tggcgtgtaa
gcaaacgctt
tgttttgcaa
ggtctgcttc
agacctaaaa
gtcttgectg
gactctcgtt
aggatttgca
gtatttttta
aatatcataa

aaaaggatcg

cccggtacca
ttctgcgtta
tgctttcatg
ggatttattg
tttggcattg
ccactgcgcc
aagggttttg

acgttcgtat

cagtgtttgc
tcagcgtatg
gatacgtttt
aagagctgtc
gtttaccgga
aacctgacca
tgtctttaaa
gatagaacat
cgatgtggta
cccaaacgtc
aaacttgata
tatgggaaat
gagttgcgcec
actttttgat
ttccagcect
tatgtaaggg
ctttatcagt
tggattgcaa
gactacgggc
tagtttctgt
tatctcattt

gcggccgetc

cgcgtcatat
attaacaatt
acagggatgc
tcgectttgg
aatgttctag
cgcaggtcat

gaggcattgg

tcataaccaa

Page 32

ttcaaatact
gttgtcgect
tccgtcaccy
tgatgctgat
gaaatcagtg
ttcttgtgtt
gacgcggcca
gtaaatcgat
gccgtgatag
caggcctttt
tttttcattt
gccgtatgtt
tcctgecage
gttcatcgtt
cctgtttgaa
gtgacgccaa
aacaaacccy
ctggtctatt
ctaaagaact
tgcatgggca
cactaaataa

gatttaaatc

gactagttcg
gggatctctc
tgtcttgatc
aggtgaagtt
gttcggaggc
cgtctccgaa
ccgcgaaccc

tcgcgatgec

aagtatttgt
gagctgtagt
tcaaagattg
acgttaactt
tagaataaac
tggtctttta
gcgtttttcc
gtgtcatccg
tttgcgacag
gcagaagaga
ttttgctgtt
tccttatatg
agtgcggtag
catgtctcct
gatggcaagt
agtatacact
cgcgatttac
ttcctetttt
aaaaaatcta
taaagttgcc
tagtgaacgg

gacctaggga
aactaatgca
aggcaggcgt
gacgctcact
ggaggttttc
gagcttccac
atcgctggtc

ttgagcccac

5820
5880
5940
6000
6060
6120
6180
6240
6300
6360
6420
6480
6540
6600
6660
6720
6780
6840
6900
6960
7020
7070

60
120
180
240
300
360
420
480



cagccactga
gtggctttta
aggatagctt
ccgagactag
ggctgccatg
gtgccaaata
ccacaaccgg
cttcaccagc
tgttgatcgg
aggatttcct
tgaggcagat
ttggttgcaa
cctacaaggg
gcatgcggcg
atgcaccgta
gtggtggcga
ttcacggcgt
tcaccgtaga
cgctgcagcec
tgagcgagca
acgcaggtct
tggcgcaggce
gtggcaccac
aggaaacctc
tggagaaaga
gcatttccat
tgctgtctgg
cacacatgct
ccttggcagce
cagaggttat
actttgaaga
agcacggtgc
agcacaaggt

atatcaaaga

catcaaagtt
cgtcgtcaag
caggggacat
tggcgctttg
tgaattttta
ggttgtttga
cacacacaaa
ccacaacaac
cgacggcgcc
tgatctggag
tcaccgcgcec
cctgccgaac
cactgcagtg
tttcgtggtt
tgcagatttg
tgcctttttg
tcaagatgcc
gaccaccggc
actgggtatc
cctgcgttac
tcctgtectg
gctggctgga
acctgagcac
cacactgacc
ggactccgtc
gatcggtgag
cgattgggaa
ggatctttgt
acttcttgct
tcgcacaggce
cggcgatggc
ggccgtggtt
gcgcattget
catcgttgtg

eolf-othd-000002. txt

gtccacgatg
caattttagc
gcctggtgtt
ggtaccgggc
gcaccctcaa
cacacagttg
atttttctca
gcacattcct
atgggcaccc
gggtgtaatg
tactttgagg
ttggcggatt
gctagggaag
ggttccctgg
cgtgggcact
attgagactg
atggctgaac
accatgctca
gacatgattg
ctgtccaagc
ggtaaaaacg
ttcgtctecg
atccgtgcgg
aagatccctg
gcgtcgetgt
cgcaccaact
aagtgtgtgg
gtggattacg
accagctcca
cttgagcact
cctgagtccc
gcgctgacca
aaacgactga

gactgcctga

tgctttgcga
cactcttccc
gagccttgeg
cccecectega
cagttgagtg
ttcacccgcg
tggagggatt
ccgaattttt
agctccaagg
agattctcaa
cgggagctga
atgacatcgc
tggctgatga
gacctggaac
acaaggaagc
ctcaggactt
ttgatacatt
tgggttctga
gtctgaactg
acgccgatat
gtgcagaata
aatatggcct
tccgegatge
caggccctgt
acacctcggt
ccaacggttc
atattgccaa
tgggacgaga
ctttgccaat
tgggtggacg
gctaccagceg
ttgatgagga
ttgacgatat
ccttceccgat

Page 33

tgtgggtgtg
acggctttcc
gagtggagtc
ggtcgagcgg
ctggcactct
acgacggctg
catcatgtcg
ggatgcgttg
ctttgacctg
cgacacccgc
cttggttgag
tgatcgttgc
gatggggccg
gaagcttcca
agcgcttggc
gcttcaggtc
cttgcccatt
gatcggtgcc
cgccaccggc
tcctgtgteg
cccacttgag
gtccatggtg
ggtggttggt
tgagcaggcc
gccattgtcc
caaggcattc
gcagcaaacc
cggcaccgcc
catgattgac
aagcatcgtt
catcatgaaa
aggccaggca
caccggcagc

ctctactggc

agtccaagag
ggtgccgttg
agtcatgcga
cttaaagttt
cgggggtaga
tgctggaaac
acttcagtta
gcaaaccatg
gacgtggaaa
cctgatgtgt
accaatactt
cgtgagcttg
ggccgaaacg
tcgctgggcec
atcatcgacg
aaggctgcgg
atttgccacg
gcgttgacag
ccagatgaga
gtgatgccta
gctgaggatt
ggtggttrgtt
gttccagagc
tccecgegagg
caggaaaccg
cgtgaggcaa
cgcgatggtg
gatatggcga
tccaccgagce
aactccgtca
ctggtaaagc
cgtaccgctg
tacggcctgg

caggaagaaa

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
2340
2400
2460
2520



ccaggcgaga
aaatccacac
aggttcttaa
cgcacagctc
tggatatggt
tgtttgaggg
tgcctttgtt
atgatctgga
tcaacggcat
tgctgcaatc
aggaagcaga
ccgtcaaggg
acggttacga
cggaagaaca
tgatgaagga
tgggtggcgc
gtgaggtgta
cagaaaagcg
agaaggcgga
ctaatgcggc
cggcaccacc
gcaaccttga
acgagggtcc
ggctggatcg
tcccageggt
ccgaacgcat
atttcattcg
agctggtcac
aataccgcga
agtactggca
attttgatcc
cctttggtta
agccaggccg
cagacgcgtt

ggatttaaat

tggcattgaa
caccctgggt
ctctgtgttc
caagattttg
ctatgatcgc
cgtttctgct
tgagcgtttg
agcaggcatg
gaagaccgtg
ggcagaaacc
agctaccgga
tgacgtgcac
cgtggtgaac
caaagcagac
aaaccttgag
tgcgctgacg
ctacgcccegt
tggtgaagga
acgtaaggct
tccegtgatt
gttctgggga
tgagcgcgcec
aagctatgag
cctgaagtct
cgcggaaggc
gcgctttage
cccacgcgag
catgggtaat
gtacttggaa
ctcccgagtg
agaagacaag
cggttcttge
tatcggcgtg
tgtgctctac

cgctagcggg

eolf-othd-000002. txt

accatcgaag
ctgtccaata
ctcaatgagt
ccgatgaacc
cgcaccgagg
gccgatgeca
gcacagcgca
aaggagaagt
ggtgagctgt
atgaaaactg
tctgcgcagg
gatatcggca
ttgggcatca
gtcatcggca
gagatgaaca
cgtacctacg
gatgctttcg
cttgatccca
cgtaatgagc
gttccggage
acccgcattg
ttgttcatgg
gatttggtgg
gagggcattt
gatgacgtgg
ttcccacgcec
caagctgtca
cctattgctg
gttcacggca
cgcagcgaac
accaagttct
cctgatctgg
gagttgtccg
cacccagagg

ctgctaaagg

ccatccgcga
tttccttcgg
gcattgaggc
gcattgatga
attacgatcc
aggatgctcg
tcatcgacgg
ctcctattgc
ttggttccgg
cggtggccta
cagagggcaa
agaacttggt
agcagccact
tgtcgggact
acgccggcege
tggaaaacga
agggcctgceg
actcaccaga
gttcccgcaa
gttctgatgt
tcaagggtct
ggcagtgggg
aaactgaagg
tggaccacgt
tgatcttgga
agcagcgcegyg
aggacggcca
atttcgccaa
tcggcgtgea
tcaagctgaa
tcgacctgga
aagaccgcgc
aggaactcca
caaagtactt

aagcggaaca
Page 34

gctgaagaag
cctgaaccct
tggtctggac
tcgccagege
gctgcaggaa
cgctgaacag
cgataagaat
gatcatcaac
acagatgcag
tttggaaccg
gggcaaaatc
ggacatcatt
gtccgccatg
tcttgtgaag
atccaattac
tctcaacgag
cctgatggat
agctattgag
gattgccgcg
ctccaccgat
gcccttggeg
tctgaaatcc
ccgaccacgc
ggccttggtg
atccccggat
caggttcttg
agtggacgtc
cgagttgttc
gctcaccgaa
cgacggtgga
ttaccgcggc
aaagctggtg
gctgcaccca
taacgtctaa

cgtagaaagc

ctctacccag
gctgcacgcec
tctgcgattg
gaagtggcgt
ttcatgcagc
ctggccgceta
ggccttgagg
gaggaccttc
ctgccattcg
ttcatggaag
gtcgtggcca
ttgtccaaca
ttggaagcag
tccaccgtgg
ccagtcattt
gtgtacaccg
gaggtgatgg
caggcgaaga
gagcgtaaag
actccaaccg
gagttcttgg
acccgcggcea
ctgcgctact
tatggctact
ccacacgcag
tgcatcgcgg
atgccattcc
gcagccaatg
gcattggccg
tctgtcgcetg
gccegettet
gaattgctcg
gagcagtcca
tctagacccg

cagtccgcag

2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
3900
3960
4020
4080
4140
4200
4260
4320
4380
4440
4500
4560
4620



aaacggtgct
agcgcaaaga
gttttatgga
aagccctgcea
tcaagatctg
cacgcaggtt
acaatcggct
tttgtcaaga
tcgtggetgg
ggaagggact
gctcctgecg
ccggctacct
atggaagccg
gccgaactgt
catggcgatg
gactgtggcc
attgctgaag
gctcccgatt
ctctggggtt
ccaccgecge
tgatcctcca
ccggcccggt
tccgettect
gctcactcaa
atgtgagcaa
ttccataggc
cgaaacccga
tctcctgtte
gtggcgcttt
aagctgggct
tatcgtcttg
aacaggatta
aactacggct

ttcggaaaaa

gaccccggat
gaaagcaggt
cagcaagcga
aagtaaactg
atcaagagac
ctccggecge
gctctgatgce
ccgacctgtc
ccacgacggg
ggctgctatt
agaaagtatc
gcccattcga
gtcttgtcga
tcgccaggct
cctgcttgec
ggctgggtgt
agcttggcgg
cgcagcgceat
cgaaatgacc
cttctatgaa
gcgcggggat
gtgaaatacc
cgctcactga
aggcggtaat
aaggccagca
tccgeccccc
caggactata
cgaccctgcec
ctcatagctc
gtgtgcacga
agtccaaccc
gcagagcgag

acactagaag

gagttggtag

eolf-othd-000002. txt

gaatgtcagc
agcttgcagt
accggaattg
gatggctttc
aggatgagga
ttgggtggag
cgcecgtgttc
cggtgccctg
cgttccttge
gggcgaagtg
catcatggct
ccaccaagcg
tcaggatgat
caaggcgcgc
gaatatcatg
ggcggaccgc
cgaatgggct
cgccttctat
gaccaagcga
aggttgggct
ctcatgctgg
gcacagatgc
ctcgctgege
acggttatcc
aaaggccagg
tgacgagcat
aagataccag
gcttaccgga
acgctgtagg
accccccgtt
ggtaagacac
gtatgtaggc
gacagtattt

ctcttgatcc

tactgggcta
gggcttacat
ccagctgggg
ttgccgcecaa
tcgtttcgea
aggctattcg
cggctgtcag
aatgaactgc
gcagctgtgc
€cggggcagyg
gatgcaatgc
aaacatcgca
ctggacgaag
atgcccgacg
gtggaaaatg
tatcaggaca
gaccgcttcc
cgccttcttg
cgcccaacct
tcggaatcgt
agttcttcge
gtaaggagaa
tcggtegttc
acagaatcag
aaccgtaaaa
cacaaaaatc
gcgtttcccc
tacctgtccg
tatctcagtt
cagcccgacc
gacttatcgc
ggtgctacag
ggtatctgcg
ggcaaacaaa
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tctggacaag
ggcgatagct
cgccctctgy
ggatctgatg
tgattgaaca
gctatgactg
€gcaggggcyg
aggacgaggc
tcgacgttgt
atctcctgtc
ggcggctgca
tcgagcgage
agcatcaggg
gcgaggatct
gcecgetttte
tagcgttggc
tcgtgcttta
acgagttctt
gccatcacga
tttccgggac
ccacgctagc
aataccgcat
ggctgcggcg
gggataacgc
aggccgegtt
gacgctcaag
ctggaagctc
cctttctecc
cggtgtaggt
gctgcgectt
cactggcagc
agttcttgaa
ctctgctgaa

ccaccgctgg

ggaaaacgca
agactgggcg
taaggttggg
gcgcagggga
agatggattg
ggcacaacag
cccggttett
agcgcggcta
cactgaagcg
atctcacctt
tacgcttgat
acgtactcgg
gctcgegeca
cgtcgtgacc
tggattcatc
tacccgtgat
cggtatcgcec
ctgagcggga
gatttcgatt
gccggetgga
ggcgcgecgg
caggcgctct
agcggtatca
aggaaagaac
gctggegttt
tcagaggtgg
cctecgtgege
ttcgggaagce
cgttcgetcec
atccggtaac
agccactggt
gtggtggcct
gccagttacc

tagcggtggt

4680
4740
4800
4860
4920
4980
5040
5100
5160
5220
5280
5340
5400
5460
5520
5580
5640
5700
5760
5820
5880
5940
6000
6060
6120
6180
6240
6300
6360
6420
6480
6540
6600
6660



ttttttgttt
atcttttcta
atgagattat
cggcattttc
tctttgacaa
gattgtttgt
cctttcgctt
tccattttta
gaaacataac
ccgcgggagt
atttcatctg
tcatcgttta
tcgctttgea
gctttgttaa
aatactaagt
tcgcctgage
tcaccgtcaa
gctgatacgt
tcagtgtaga
tgtgtttggt
cggccagcegt
atcgatgtgt
tgatagtttg
ccttttgcag
tcattttttt
tatgtttcct
gccagcagtg
atcgttcatg
tttgaagatg
cgccaaagta
aacccgecgeg
tctattttcc
agaactaaaa
tgggcataaa

aaataatagt

gcaagcagca
cggggtctga
caaaaaggat
ttttgcgttt
cagatgtttt
ctgcgtagaa
gaggtacagc
acacaaggcc
caagcatgta
cagtgaacag
ttactgtgtt
gctcaatcat
gaagtttttg
ataaagattc
atttgtggcc
tgtagttgcec
agattgattt
taacttgtgc
ataaacggat
cttttaggat
ttttccaget
catccgcatt
cgacagtgcc
aagagatatt
gctgttcagg
tatatggctt
cggtagtaaa
tctecttttt
gcaagttagt
tacactttgc
atttactttt
tcttttgttt
aatctatctg

gttgcctttt

gaacggcagg

eolf-othd-000002. txt

gattacgcgc
cgctcagtgg
cttcacctag
ttatttgtta
cttgcctttg
tcctctgttt
gaagtgtgag
agttttgttc
aatatcgtta
gtaccatttg
agatgcaatc
accgagagceg
actttcttga
ttcgecttgg
tttatcttct
ttcatcgatg
ataatcctct
agttgtcagt
ttttccgtca
agaatcattt
gtcaatagaa
tttaggatct
gtcagcgttt
tttaattgtg
gatttgcagc
ttggttcgtt
ggttaatact
tatgtactgt
tacgcacaat
cctttacaca
cgacctcatt
gatagaaaat
tttcttttca
taatcacaat

tatatgtgat

agaaaaaaag
aacgaaaact
atccttttaa
actgttaatt
atgttcagca
gtcatatagc
taagtaaagg
agcggcttgt
gacgtaatgc
ccgttcattt
agcggtttca
ccgtttgcta
cggaagaatg
tagccatctt
acgtagtgag
aactgctgta
acaccgttga
gtttgtttgc
gatgtaaatg
gcatcgaatt
gtttcgccga
ccggctaatg
tgtaatggcc
gacgaatcaa
atatcatggc
tctttcgcaa
gttgcttgtt
gttagcggtc
aaaaaaagac
ttttaggtct
ctattagact
cataaaagga
ttctctgtat
tcagaaaata

gggttaaaaa
Page 36

gatctcaaga
cacgttaagg
aggccggcecg
gtccttgttc
ggaagctcgg
ttgtaatcac
ttacatcgtt
atgggccagt
cgtcaatcgt
taaagacgtt
tcactttttt
actcagccgt
atgtgctttt
cagttccagt
gatctctcag
cattttgata
tgttcaaaga
cgtaatgttt
tggctgaacc
tgtcgctgtc
ctttttgata
caaagacgat
agctgtccca
attcagaaac
gtgtaatatg
acgcttgagt
ttgcaaactt
tgcttcttcc
ctaaaatatg
tgcctgettt
ctcgtttgga
tttgcagact
tttttatagt

tcataatatc

ggatcggcgg

agatcctttg
gattttggtc
cggccgecat
aaggatgctg
cgcaaacgtt
gacattgttt
aggatcaaga
taaagaatta
catttttgat
cgcgcgttca
cagtgtgtaa
gcgtttttta
gccatagtat
gtttgcttca
cgtatggttg
cgtttttccg
gctgtctgat
accggagaaa
tgaccattct
tttaaagacg
gaacatgtaa
gtggtagccg
aacgtccagg
ttgatatttt
ggaaatgccg
tgcgectect
tttgatgttc
agccctectg
taaggggtga
atcagtaaca
ttgcaactgg
acgggcctaa
ttctgttgea
tcatttcact

ccgctcgatt

6720
6780
6840
6900
6960
7020
7080
7140
7200
7260
7320
7380
7440
7500
7560
7620
7680
7740
7800
7860
7920
7980
8040
8100
8160
8220
8280
8340
8400
8460
8520
8580
8640
8700
8760



taaatc

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

27

DNA
<220>
<223>

<400> 27
tcgagaggcc

cctcagcatc
cccttttagg
atgaacttgc
tctcaaagcec
tcgagcgcega
aggtagttct
ttgcagctca
tcgaggctgce
gcgatcagat
ccatggattc
acgccgaagce
ttttggcatc
tcagcaacat
tgttggccat
tgcacccgac
caatctttgt
gcgcgccaac
acggtggccg
agaccaccac
aattggctag
gcgatgatga
gcaccgttga
tcgaaaggga
gtcacggtac
ctgtcggtat
tttggcgaag
cgtgctggcec

7070

artificial

plasmid pH399

tgacgtcggg
tgccccaage
attcggaaca
gcaccgcatt
acgtgaaggc
ggatgttgac
cgcagctctg
ctctgctgag
tgttgcaggc
ccagtctgtg
caccggcgct
tgatccaact
catcgctttc
cagcgctgcec
ctgtgagaag
tctattacct
tgaagcagaa
cgcgtctget
tgctccaggt
tcgttaccac
cctgttctct
tgcacgtctg
actgctgaag
ctaattttac
ctggatcttc
acgacactgt
gccaaggcga

tgaaggcagc

eolf-othd-000002. txt

cccggtacca
tttaaccccg
gtcggcactg
ggtggcccac
gttgcacctg
atcgtcgttg
aaggccggcea
cttgctgatg
gcaattccag
atgggcatcg
gactatgcag
gcagacgtcg
cacacccgtg
gacattgagg
ttcaccaaca
gtgtcccacc
gcagctggtc
gtgcttggcg
gagtccacct
ctcgacatgg
gagcaaggaa
atcgtggtca
gctaagcctg
tgacatggca
tgcaaacctc
cgaagtggaa
agtccctctt

tgacgctgaa

cgcgtcatat
gcaagggtcc
aggtgatgcg
tggaggttcg
agctgctcac
aggttatcgg
agtctgttgt
cagcggaagc
tggttggccc
ttaacggcac
attctttggc
aaggccatga
ttaccgcgga
cagcacagca
aggaaggaaa
cactggcgtc
gcctgatgtt
acgtcgttgg
acgctaacct
atgtggaaga
tcttcctgeg
cccactctge
ttgttaaggc
attgaactga
ggacctggct
attattccat
gatggctccc
gttcctggat
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gactagttgg
cggctcagca
tctgatgacc
tggcattgct
tgaggacgct
cggcattgag
taccgccaat
cgcaaacgtt
actgcgtcgc
caccaacttc
tgaggcaact
cgccgeatcc
tgatgtgtac
ggcaggccac
gtcggctatt
ggtaaacaag
ctacggaaac
tgccgcacga
gccgatcgcet
tcgcgtgggg
tacaatccga
gctggaatct
aatcaacagt
acgtcggtcg
ttgacacttt
ctggcttgga
acctggtggt
tgcgagtggt

agaatcatga
gtcggaattg
gagtacggtg
gtttctgata
tttgcactca
tacccacgtg
aaggctcttg
gacctgtact
tccectggcetg
atcttggacg
cgtttgggtt
aaggctgcaa
tgcgaaggta
accatcaagt
tctgctcgeg
tcctttaatg
ggtgcaggtg
aacaaggtgc
gatttcggtg
gttttggctg
caggaagagc
gatctttccc
gtgatccgcec
taaggttacc
aggtttggca
agtggaagtt
taaagctatt

gtgccacaac

8766

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

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680



aacattccgc
gcagctaatg
gcctttgaag
tggacaaatc
gtgcaggaca
gtgcgccgag
gttgcagtga
gaccgtctgc
cgcctgegea
ctgtccactg
gtgcttgagc
caaggaaggc
acacgtgaac
tgttttcacc
ggcgtttgtc
tttcggtggg
cgagttcttc
aaagtgcttt
tgttggccat
cgcgtgtttg
cgggctgcta
ggatgaatgt
aggtagcttg
gcgaaccgga
actggatggc
agacaggatg
ccgcttgggt
atgccgeegt
tgtccggtgce
cgggcgttcc
tattgggcga
tatccatcat
tcgaccacca
tcgatcagga

ggctcaaggc

agtctcgtgg
gtttggcgga
gccacccaga
tgtctatcga
atattcgtgc
tcctteccac
tgatcgttgc
accagcctta
accgtggcta
agccaattcc
ttgaggttgc
ccccttcgaa
cttacaggtg
gaggctttct
gttgaccaca
gtcaaagccc
ggcttcggcg
ggcgcggagg
gagttcgatc
gaagatgagg
aaggaagcgg
cagctactgg
cagtgggctt
attgccagcet
tttcttgecy
aggatcgttt
ggagaggcta
gttccggctg
cctgaatgaa
ttgcgcaget
agtgccgggg
ggctgatgca
agcgaaacat
tgatctggac

gcgcatgecec

eolf-othd-000002. txt

tcttggctcec
tttcccgetg
taatgctgcg
cggcaagagc
gactgcgctg
tgaagtcact
gttgcagcag
tcgtgcagaa
cgcggcatac
agacaaggtt
gggaccagtc
tcaagaaggg
cccggegegt
tggatgaatc
aatgggcagc
atttcgcgga
tggttaatgc
tcggggttgt
agggtgatgt
gaggggcggg
aacacgtaga
gctatctgga
acatggcgat
ggggcgcecct
ccaaggatct
cgcatgattg
ttcggctatg
tcagcgcagg
ctgcaggacg
gtgctcgacg
caggatctcc
atgcggcggc
cgcatcgagc
gaagagcatc

gacggcgagg

gctgctgcag
actcaagagc
gcttctgtgc
cagccacagt
gttcctaatt
cacatcgatg
cgtcctgatt
gtgttgccta
ctttccggtg
ttggaagatg
aaggttgaag
ggccttatta
tgagtggttt
cggcgtggat
tgtgtagagc
ggcggttaat
ccatgacgtg
gcattgcgtc
attctttggc
atcctctaga
aagccagtcc
caagggaaaa
agctagactg
ctggtaaggt
gatggcgcag
aacaagatgg
actgggcaca
ggcgcccggt
aggcagcgeg
ttgtcactga
tgtcatctca
tgcatacgct
gagcacgtac
aggggctcge

atctcgtcgt
Page 38

cggcggttge
agattgttca
tgggtggagc
atgctgctgt
tccacgcatc
cgcgatttaa
tgctgtggga
ttacctctga
ccggcccaac
ctcgtgagtc
ttaaccaacc
gtgcagcaat
gagttccagc
ggcgcagacy
gagggagttt
gagcggggag
tgcccactgg
atcgtcgaca
gacagcgcgyg
cccgggattt
gcagaaacgg
cgcaagcgca
ggcggtttta
tgggaagccc
gggatcaaga
attgcacgca
acagacaatc
tctttttgtc
gctatcgtgg
agcgggaagg
ccttgctect
tgatccggct
tcggatggaa
gccagccgaa

gacccatggc

tggtgttgct
gttgtcctct
agtggtgtcg
accacttgag
caccgaagct
cgtgtcccge
gggtactcgt
gtgggtaaac
cgccatggtg
tggcattaag
ttaggcccaa
tattcgctga
tggatgcggt
aaggctgatg
gcttcttcgg
agggcttcgt
gttccgatgg
tcgccgagea
ttgtcgggga
aaatcgctag
tgctgacccc
aagagaaagc
tggacagcaa
tgcaaagtaa
tctgatcaag
ggttctccgg
ggctgctctg
aagaccgacc
ctggccacga
gactggctgc
gccgagaaag
acctgcccat
gccggtettg
ctgttcgcca

gatgcctgcet

1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780



tgccgaatat
gtgtggcgga
gcggcgaatg
gcatcgectt
gaccgaccaa
tgaaaggttg
ggatctcatg
taccgcacag
ctgactcgcet
taatacggtt
agcaaaaggc
cccctgacga
tataaagata
tgccgcettac
gctcacgctg
acgaaccccc
acccggtaag
cgaggtatgt
gaaggacagt
gtagctcttg
agcagattac
ctgacgctca
ggatcttcac
gtttttattt
ttttcttgec
agaatcctct
cagcgaagtg
ggccagtttt
tgtaaatatc
acaggtacca
tgttagatgc
tcataccgag
tttgactttc

attcttcgcc

catggtggaa
ccgctatcag
ggctgaccgc
ctatcgcctt
gcgacgccca
ggcttcggaa
ctggagttct
atgcgtaagg
gcgctcggtc
atccacagaa
caggaaccgt
gcatcacaaa
ccaggcgttt
cggatacctg
taggtatctc
cgttcagcecc
acacgactta
aggcggtgct
atttggtatc
atccggcaaa
gcgcagaaaa
gtggaacgaa
ctagatcctt
gttaactgtt
tttgatgttc
gtttgtcata
tgagtaagta
gttcagcggc
gttagacgta
tttgccgttc
aatcagcggt
agcgccgttt
ttgacggaag

ttggtagcca

eolf-othd-000002. txt

aatggccgcet
gacatagcgt
ttcctegtge
cttgacgagt
acctgccatc
tcgttttccg
tcgcccacge
agaaaatacc
gttcggetgc
tcaggggata
aaaaaggccg
aatcgacgct
ccccctggaa
tccgectttc
agttcggtgt
gaccgctgcg
tcgccactgg
acagagttct
tgcgctctge
caaaccaccg
aaaggatctc
aactcacgtt
ttaaaggccg
aattgtcctt
agcaggaagc
tagcttgtaa
aaggttacat
ttgtatgggc
atgccgtcaa
attttaaaga
ttcatcactt
gctaactcag
aatgatgtgc

tcttcagttc

tttctggatt
tggctacccy
tttacggtat
tcttctgage
acgagatttc
ggacgccgge
tagcggcgcg
gcatcaggcg
ggcgagcggt
acgcaggaaa
cgttgctggc
caagtcagag
gctccctegt
tccetteggg
aggtcgttcg
ccttatccgg
cagcagccac
tgaagtggtg
tgaagccagt
ctggtagcgg
aagaagatcc
aagggatttt
gccgeggecg
gttcaaggat
tcggcgcaaa
tcacgacatt
cgttaggatc
cagttaaaga
tcgtcatttt
cgttcgegeg
ttttcagtgt
ccgtgegttt
ttttgccata
cagtgtttgc

Page 39

catcgactgt
tgatattgct
cgccgetecc
gggactctgg
gattccaccg
tggatgatcc
ccggccggec
ctctteccget
atcagctcac
gaacatgtga
gtttttccat
gtggcgaaac
gcgctctect
aagcgtggcg
ctccaagctg
taactatcgt
tggtaacagg
gcctaactac
taccttcgga
tggttttttt
tttgatcttt
ggtcatgaga
ccatcggcat
gctgtctttg
cgttgattgt
gtttcctttc
aagatccatt
attagaaaca
tgatccgcgg
ttcaatttca
gtaatcatcg
tttatcgctt
gtatgctttg

ttcaaatact

ggccggcetgg
gaagagcttg
gattcgcagc
ggttcgaaat
ccgccttcta
tccagegegg
cggtgtgaaa
tcctegetcea
tcaaaggcgg
gcaaaaggcc
aggctccgcec
ccgacaggac
gttccgaccc
ctttctcata
ggctgtgtgc
cttgagtcca
attagcagag
ggctacacta
aaaagagttg
gtttgcaagc
tctacggggt
ttatcaaaaa
tttcttttgc
acaacagatg
ttgtctgcgt
gcttgaggta
tttaacacaa
taaccaagca
gagtcagtga
tctgttactg
tttagctcaa
tgcagaagtt
ttaaataaag

aagtatttgt

3840
3900
3960
4020
4080
4140
4200
4260
4320
4380
4440
4500
4560
4620
4680
4740
4800
4860
4920
4980
5040
5100
5160
5220
5280
5340
5400
5460
5520
5580
5640
5700
5760
5820



ggcctttatc
tgccttcatc
atttataatc
gtgcagttgt
ggatttttcc
ggatagaatc
agctgtcaat
catttttagg
tgccgtcagce
tatttttaat
cagggatttg
gcttttggtt
taaaggttaa
tttttatgta
tagttacgca
ttgcccttta
ttttcgacct
gtttgataga
tctgtttctt
tttttaatca
caggtatatg
<210>
<211>

<212>
<213>

28

DNA
<220>
<223>

<400> 28
tcgagaggcec

tgtattcaat
aaaccagcca
ccgeccgegat
acttcttcac
tgttgtcagt
ccactatgcg
gcagaaaaag

cagctgggta

6625

ttctacgtag
gatgaactgc
ctctacaccg
cagtgtttgt
gtcagatgta
atttgcatcg
agaagtttcg
atctccggcet
gttttgtaat
tgtggacgaa
cagcatatca
cgtttctttc
tactgttgct
ctgtgttagc
caataaaaaa
cacattttag
cattctatta
aaatcataaa
ttcattctct
caattcagaa

tgatgggtta

artificial

pH484

tgacgtcggg
cagtcgggca
cacagagttg
aaccccaaag
gcctactgga
ctgttttatg
tagaaacagc
gaaagttcgg

tgcgacaaat

eolf-othd-000002. txt

tgaggatctc
tgtacatttt
ttgatgttca
ttgccgtaat
aatgtggctg
aatttgtcge
ccgacttttt
aatgcaaaga
ggccagctgt
tcaaattcag
tggcgtgtaa
gcaaacgctt
tgttttgcaa
ggtctgcttc
agacctaaaa
gtcttgectg
gactctcgtt
aggatttgca
gtatttttta
aatatcataa

aaaaggatcg

cccggtaccg
tagaaagaaa
attgtttcge
acaaggagac
aggtcagtag
gtcacgatct
gggcagaaac
ccagatgggt

caccgagagt

tcagcgtatg
gatacgtttt
aagagctgtc
gtttaccgga
aacctgacca
tgtctttaaa
gatagaacat
cgatgtggta
cccaaacgtc
aaacttgata
tatgggaaat
gagttgcgcec
actttttgat
ttccagecct
tatgtaaggg
ctttatcagt
tggattgcaa
gactacgggc
tagtttctgt
tatctcattt

gcggccgetce

ttgctcgctg
acgcaatgat
cacgggagaa
caacgcgggc
cgttgctgta
ttactgtttt
agcgggeaga
gtttctgtat

tgttaattct

Page 40

gttgtcgect
tccgtcaccy
tgatgctgat
gaaatcagtg
ttcttgtgtt
gacgcggceca
gtaaatcgat
gccgtgatag
caggcctttt
tttttcattt
gccgtatgtt
tcctgecage
gttcatcgtt
cctgtttgaa
gtgacgccaa
aacaaacccy
ctggtctatt
ctaaagaact
tgcatgggca
cactaaataa

gatttaaatc

atctttcggc
ataggaacca
agcgattgct
ggtcggtgac
caccaaatca
ctcttecgggt
aactgtgtgc
gccgatgatc

taacaatgga

gagctgtagt
tcaaagattg
acgttaactt
tagaataaac
tggtctttta
gcgtttttec
gtgtcatccg
tttgcgacag
gcagaagaga
ttttgctgtt
tccttatatg
agtgcggtag
catgtctcct
gatggcaagt
agtatacact
cgcgatttac
ttcctetttt
aaaaaatcta
taaagttgcc
tagtgaacgg

ttaacaactt
actgccgcca
ccccaacccea
attttagggg
tcgtcattga
cgtttcaaag
agaaatgcat
ggatctttga

aaagtaacat

5880
5940
6000
6060
6120
6180
6240
6300
6360
6420
6480
6540
6600
6660
6720
6780
6840
6900
6960
7020
7070

60
120
180
240
300
360
420
480
540



tgagagatga
cctagctgta
atatgcggct
ggcactctcg
gacggctgtg
tgcgaatgtc
gtaactggca
acagtgaaag
gacatacaat
ccattcacgc
aatccaccgc
atctaggccc
tcgcttecect
ccaacgccat
acggtggcac
tcgtggaaaa
cattcttcgg
ctgaagttgc
cgctcgtgcg
acaccggcaa
ctgtcgaaaa
acggattgaa
ttctacgcga
tcgacaccct
tcctcaacaa
ggtacgcaac
tcaagggcgg
ttgcaaacat
agtccgacga
ttggcatcga
agcactagtt
ttgggatcct
gtagaaagcc

ctggacaagg

tttataccat
cgcaatcgat
taaagtttgg
agggtagagt
ctggaaaccc
cacagggtag
cattttgtaa
caaaaccaat
gccaaagtac
aggccagtca
tttcgtgttc
tgtttactcc
cgaaggtggc
tttgaacctg
cgagactcta
ccccgacgac
cgagactttc
gcaccgcaac
cccgctcgag
cggctccgga
ggatggaaag
gtacgcagac
caccggctcc
ttccctgege
ccacgagaag
caaggaaaag
caaggatgag
cggcgatgtt
agctggcctg
gaccattgat
cggacctagg
ctagacccgg
agtccgcaga

gaaaacgcaa

eolf-othd-000002. txt

cctgcaccat
ttcaaatcag
ctgccatgtg
gccaaatagg
acaaccggca
ctggtagttt
tgcgctagat
tcgtggetgce
gacaattcca
gtagacgcac
gactccgctg
cgcctcacca
gtccacgctg
gcaggagcgg
ttccttatca
cctgagtcct
gccaacccac
agcgttccac
ctcggcgceag
ctgggcggcy
ccagtattcc
cttggtgcac
accctctecg
ctggagcgcec
gtggaaaagg
cttggcctga
gcttgggcat
cgctcccteg
gcacgcgcgg
gatatcatcg
gatatcgtcg
gatttaaatc
aacggtgctg

gcgcaaagag

ttagagtggg
ttggaaaaag
aatttttagc
ttgtttgaca
cacacaaaat
gaaaatcaac
ctgtgtgctc
gaaagtcgta
atgctgacca
agaccagcgc
agcacgccaa
acccaaccgt
tagcgttctc
gcgaccacat
ctcttaaccg
ggcaggcagc
aggcagacgt
tgatcatcga
acgttgtcgt
tgcttatcga
cctacttcgt
cagccttcgg
cattcaacgc
acaacgaaaa
ttaacttcgc
agtacaccgg
ttatcgacgc
ttgttcaccc
gcgttaccca
ctgacctcga
acatcgatgc
gctagcgggc
accccggatg
aaagcaggta

Page 41

gctagtcata
tcaagaaaat
accctcaaca
cacagttgtt
ttttctcatg
gccgttgecc
agtcttccag
gccaccacga
gtggggcttt
acgaaacctt
gcagcgtttc
tgaggctttg
ctccggacag
cgtcacctcc
cctgggtatc
cgttcagcca
cctggatatt
caacaccatc
cgcttecectc
cggcggaaag
cactccagat
cctcaaggtt
atgggctgca
cgccatcaag
aggcctgaag
ctccgttctc
cctgaagcta
agcaaccacc
gtccaccgtc
aggcggcttt
tcttctgcgt
tgctaaagga
aatgtcagct

gcttgcagtg

cccccataac
tacccgagac
gttgagtgct
cacccgcgac
gccgttaccc
ttaggattca
gctgcttatc
agtccaggag
gaaacccgct
ccgatctacc
gcacttgagg
gaaaaccgca
gccgcaacca
ccacgcctct
gatgtttcct
aacaccaaag
cctgcggtgg
gctaccgcag
accaagttct
ttcgattgga
gctgcttacc
cgcgttggec
gtccagggca
gttgcagaat
gattcccctt
accttcgaga
cactccaacc
acccattcac
cgcctgtecg
gctgcaatct
taattaacaa
agcggaacac
actgggctat

ggcttacatg

600

660

720

780

840

900

960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580



gcgatagcta
gccectctggt
gatctgatgg
gattgaacaa
ctatgactgg
gcaggggcgce
ggacgaggca
cgacgttgtc
tctcctgtcea
gcggctgcat
cgagcgagca
gcatcagggg
cgaggatctc
ccgcttttct
agcgttggct
cgtgctttac
cgagttcttc
ccatcacgag
ttccgggacg
cacgctagcg
ataccgcatc
gctgcggcga
ggataacgca
ggccgegttg
acgctcaagt
tggaagctcc
ctttctcect
ggtgtaggtc
ctgcgectta
actggcagca
gttcttgaag
tctgctgaag
caccgctggt
atctcaagaa

acgttaaggg

gactgggcgg
aaggttggga
cgcaggggat
gatggattgc
gcacaacaga
ccggttettt
gcgcggctat
actgaagcgg
tctcaccttg
acgcttgatc
cgtactcgga
ctcgcgecag
gtcgtgaccc
ggattcatcg
acccgtgata
ggtatcgccg
tgagcgggac
atttcgattc
ccggctggat
gcgcgecgge
aggcgctctt
gcggtatcag
ggaaagaaca
ctggcgtttt
cagaggtggc
ctcgtgcgcet
tcgggaagceg
gttcgctcca
tccggtaact
gccactggta
tggtggccta
ccagttacct
agcggtggtt
gatcctttga

attttggtca

eolf-othd-000002. txt

ttttatggac
agccctgcaa
caagatctga
acgcaggttc
caatcggctg
ttgtcaagac
cgtggctggc
gaagggactg
ctcctgecga
cggctacctg
tggaagccgg
ccgaactgtt
atggcgatgc
actgtggccg
ttgctgaaga
ctcccgattc
tctggggttc
caccgccgcec
gatcctccag
cggcceggty
ccgcttectc
ctcactcaaa
tgtgagcaaa
tccataggct
gaaacccgac
ctcctgttcec
tggcgetttc
agctgggcty
atcgtcttga
acaggattag
actacggcta
tcggaaaaag
tttttgtttg
tcttttctac

tgagattatc

agcaagcgaa
agtaaactgg
tcaagagaca
tccggecgcet
ctctgatgcec
cgacctgtcc
cacgacgggc
gctgctattg
gaaagtatcc
cccattcgac
tcttgtcgat
cgccaggctc
ctgcttgecg
gctgggtgtg
gcttggcggc
gcagcgcatc
gaaatgaccg
ttctatgaaa
cgcggggatc
tgaaataccg
gctcactgac
ggcggtaata
aggccagcaa
ccgcccccct
aggactataa
gaccctgccg
tcatagctca
tgtgcacgaa
gtccaacccg
cagagcgagg
cactagaagg
agttggtagc
caagcagcag
ggggtctgac

aaaaaggatc
Page 42

ccggaattgc
atggctttct
ggatgaggat
tgggtggaga
gccgtgttec
ggtgccctga
gttccttgcg
ggcgaagtgc
atcatggctg
caccaagcga
caggatgatc
aaggcgcgea
aatatcatgg
gcggaccgct
gaatgggctg
gccttctatc
accaagcgac
ggttgggctt
tcatgctgga
cacagatgcg
tcgctgeget
cggttatcca
aaggccagga
gacgagcatc
agataccagg
cttaccggat
cgctgtaggt
ccceceegttce
gtaagacacg
tatgtaggcg
acagtatttg
tcttgatccy
attacgcgca
gctcagtgga

ttcacctaga

cagctggggc
tgccgcecaag
cgtttcgcat
ggctattcgg
ggctgtcagc
atgaactgca
cagctgtgct
cggggcagga
atgcaatgcg
aacatcgcat
tggacgaaga
tgcccgacgg
tggaaaatgg
atcaggacat
accgcttecct
gccttcttga
gcccaacctg
cggaatcgtt
gttcttcgec
taaggagaaa
cggtcgttcg
cagaatcagg
accgtaaaaa
acaaaaatcg
cgtttccccc
acctgtccgce
atctcagttc
agcccgaccg
acttatcgcec
gtgctacaga
gtatctgcgc
gcaaacaaac
gaaaaaaagg
acgaaaactc

tccttttaaa

2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
3900
3960
4020
4080
4140
4200
4260
4320
4380
4440
4500
4560
4620
4680



ggccggcecgce
tccttgttca
gaagctcggc
tgtaatcacg
tacatcgtta
tgggccagtt
gtcaatcgtc
aaagacgttc
cacttttttc
ctcagccgtg
tgtgcttttg
agttccagtg
atctctcagc
attttgatac
gttcaaagag
gtaatgttta
ggctgaacct
gtcgctgtct
tttttgatag
aaagacgatg
gctgtcccaa
ttcagaaact
tgtaatatgg
cgcttgagtt
tgcaaacttt
gcttcttcca
taaaatatgt
gcctgcttta
tcgtttggat
ttgcagacta
ttttatagtt

cataatatct

gatcggcggc

<210> 29

ggccgecatc
aggatgctgt
gcaaacgttg
acattgtttc
ggatcaagat
aaagaattag
atttttgatc
gcgcgttcaa
agtgtgtaat
cgttttttat
ccatagtatg
tttgcttcaa
gtatggttgt
gtttttccgt
ctgtctgatg
ccggagaaat
gaccattctt
ttaaagacgc
aacatgtaaa
tggtagecgt
acgtccaggc
tgatattttt
gaaatgccgt
gcgcctectg
ttgatgttca
gccctectgt
aaggggtgac
tcagtaacaa
tgcaactggt
cgggcctaaa
tctgttgcat
catttcacta

cgctcgattt

eolf-othd-000002. txt

ggcattttct
ctttgacaac
attgtttgtc
ctttcgcttg
ccatttttaa
aaacataacc
cgcgggagtc
tttcatctgt
catcgtttag
cgctttgcag
ctttgttaaa
atactaagta
cgcctgagcet
caccgtcaaa
ctgatacgtt
cagtgtagaa
gtgtttggtc
ggccagegtt
tcgatgtgtc
gatagtttgc
cttttgcaga
catttttttg
atgtttcctt
ccagcagtgc
tcgttcatgt
ttgaagatgg
gccaaagtat
acccgcgcega
ctattttcct
gaactaaaaa
gggcataaag
aataatagtg

aaatc

tttgcgtttt
agatgttttc
tgcgtagaat
aggtacagcg
cacaaggcca
aagcatgtaa
agtgaacagg
tactgtgtta
ctcaatcata
aagtttttga
taaagattct
tttgtggcct
gtagttgcct
gattgattta
aacttgtgca
taaacggatt
ttttaggata
tttccagctg
atccgcattt
gacagtgccg
agagatattt
ctgttcaggg
atatggcttt
ggtagtaaag
ctcctttttt
caagttagtt
acactttgcec
tttacttttc
cttttgtttg
atctatctgt
ttgccttttt

aacggcaggt

Page 43

tatttgttaa
ttgcctttga
cctctgtttg
aagtgtgagt
gttttgttca
atatcgttag
taccatttgc
gatgcaatca
ccgagagcege
ctttcttgac
tcgecttggt
ttatcttcta
tcatcgatga
taatcctcta
gttgtcagtg
tttccgtcag
gaatcatttg
tcaatagaag
ttaggatctc
tcagcgtttt
ttaattgtgg
atttgcagca
tggttcgttt
gttaatactg
atgtactgtg
acgcacaata
ctttacacat
gacctcattc
atagaaaatc
ttcttttcat
aatcacaatt

atatgtgatg

ctgttaattg
tgttcagcag
tcatatagcet
aagtaaaggt
gcggcttgta
acgtaatgcc
cgttcatttt
gcggtttcat
cgtttgctaa
ggaagaatga
agccatcttc
cgtagtgagg
actgctgtac
caccgttgat
tttgtttgcc
atgtaaatgt
catcgaattt
tttcgccgac
cggctaatgc
gtaatggcca
acgaatcaaa
tatcatggcg
ctttcgcaaa
ttgcttgttt
ttagcggtct
aaaaaagacc
tttaggtctt
tattagactc
ataaaaggat
tctctgtatt
cagaaaatat

ggttaaaaag

4740
4800
4860
4920
4980
5040
5100
5160
5220
5280
5340
5400
5460
5520
5580
5640
5700
5760
5820
5880
5940
6000
6060
6120
6180
6240
6300
6360
6420
6480
6540
6600
6625



<211>
<212>
<213>

<220>
<223>

363
DNA

<400> 29

artificial

eolf-othd-000002. txt

cggcttaaag tttggctgcc atgtgaattt

tctcgagggt
ctgtgctgga
atgtccacag
tggcacattt
gaaagcaaaa
aca

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

<220>
<223>

30

DNA

<400> 30
tcgagctcgg

ccggactggg
gaaagccagt
cagaccttgg
gctccaccct
tgcgcctgga
agaaggtgga
aaaagcttgg
atgaggcttg
atgttcgctc
gcctggeacg
ttgatgatat
ctagggatat
aggtcggctg
caccaagtac
cggaaaccta
aatccaagcg
cgcctatcac

catcgaacac

6350

agagtgccaa
aacccacaac
ggtagctggt
tgtaatgcgc

ccaattcgtg

artificial

plasmid pH491

cgcagacgtt
cggcgtgcett
attcccctac
tgcaccagcec
ctccgeattc
gcgccacaac
aaaggttaac
cctgaagtac
ggcatttatc
cctcgttgtt
cgcgggcgtt
catcgctgac
cgtcgagagc
aaaaatttcg
ttttgcgaag
cgaaaggatt
atcggtgatg
cgctggggtg

gccctcactg

ataggttgtt
cggcacacac
agtttgaaaa
tagatctgtg
gctgcgaaag

gtcgtcgett
atcgacggcg
ttcgtcactc
ttcggcctca
aacgcatggg
gaaaacgcca
ttcgcaggcec
accggctccg
gacgccctga
cacccagcaa
acccagtcca
ctcgaaggcg
tgccaattat
ttgcaatatc
cgccatctga
ttttacccat
tctccaccga
aataccgcgt

gagattccaa

promotor P497_pP3119 = PgroES_PEFTU

ttagcaccct
tgacacacag
aaaatttttc
tcaacgccgt
tgctcagtct

tcgtagecac

ccctcaccaa
gaaagttcga
cagatgctgc
aggttcgcgt
ctgcagtcca
tcaaggttgc
tgaaggattc
ttctcacctt
agctacactc
ccaccaccca
ccgtccgect
gctttgctge
tccgggettg
aacaaaaagg
cggattttca
gcccaccctc
agccggagea
agataaagaa

cgcagccgat

Page 44

caacagttga
ttgttcaccc
tcatggecegt
tgcccttagg
tccaggcetgce

cacgaagtcc

gttctacacc
ttggactgtc
ttaccacgga
tggccttcta
gggcatcgac
agaattcctc
cccttggtac
cgagatcaag
caaccttgca
ttcacagtcc
gtccgttggc
aatctagcac
tgacccgcta
cctatcattg
aaagatgtat
gcgccttcag
atcattacaa
ggacgcagca

tggtgggcty

gtgctggcac
gcgacgacgg
taccctgcga
attcagtaac
ttatcacagt

aggaggacat

ggcaacggct
gaaaaggatg
ttgaagtacg
cgcgacaccg
accctttccc
aacaaccacg
gcaaccaagg
ggcggcaagg
aacatcggcg
gacgaagctg
atcgagacca
tagttcggac
cccgataaat
ggaggtgtcg
atgctcggtg
gtcaacttga
acgctgaaat
atgtcgttct

acttgctcgg

60
120
180
240
300
360
363

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

1020
1080
1140



tcccggcaaa
ttgcaacggt
cttccccgec
cggcatcacc
gtgggccgea
cgccagegcec
ccactggcac
cgcccgacgc
caccaaagcc
cgccgtggaa
ctcctacgtc
cctcaacaag
tattttgtac
aatggcaaaa
ggatcgcatc
ctacatcgag
gatgctcttc
cgggctgcta
ggatgaatgt
aggtagcttg
gcgaaccgga
actggatggc
agacaggatg
ccgcttgggt
atgccgeegt
tgtccggtgce
cgggcgttcc
tattgggcga
tatccatcat
tcgaccacca
tcgatcagga
ggctcaaggc

tgccgaatat

gtgtggcgga

gccatcaaca
tccaccggac
acgtccattc
acggtcgcecg
atgtacccag
tggcaaatcg
gaaggcaact
atcgcccacc
caaaagaacg
tcctacttgg
ttgctcaccg
gcactcgaat
ccctaccacc
atcgtatccc
gtgaggaact
ttctacatct
tgcgttaatt
aaggaagcgg
cagctactgg
cagtgggctt
attgccagcet
tttcttgccy
aggatcgttt
ggagaggcta
gttccggctg
cctgaatgaa
ttgcgcaget
agtgccgggg
ggctgatgca
agcgaaacat
tgatctggac
gcgcatgcecc
catggtggaa

ccgctatcag

eolf-othd-000002. txt

ctgatattta
ctggctccat
gtgatcaggt
cagtacttgg
aaactgttgg
gcattcaatc
actacgaatc
tcacctaccg
aaaacccact
actaccaagc
acgccctcaa
ccatcaaagt
agcaagaaca
ctgtcggceca
tcttcagect
aacatatgac
aacaattggg
aacacgtaga
gctatctgga
acatggcgat
ggggcgeect
ccaaggatct
cgcatgattg
ttcggctatg
tcagcgcagg
ctgcaggacg
gtgctcgacg
caggatctcc
atgcggcggce
cgcatcgagc
gaagagcatc
gacggcgagg
aatggccgct

gacatagcgt

ctgcgtgatc
gcatccagat
aaacgccgaa
tggttccatg
cgcagetget
cgcccaaatt
cggctgcaac
tggcgaacta
cggtccctac
agacaagcta
ccgccacgac
tccagtectt
cctctccaga
cgatgctttc
catctcccca
tagttcggac
atcctctaga
aagccagtcc
caagggaaaa
agctagactg
ctggtaaggt
gatggcgcag
aacaagatgg
actgggcaca
ggcgcccggt
aggcagcgeg
ttgtcactga
tgtcatctca
tgcatacgct
gagcacgtac
aggggctcgce
atctcgtcgt
tttctggatt
tggctacccg

Page 45

tgtaccaacg
ggaaatttct
aaacaattcc
ggtggtgccc
gttcttgcag
aaggcgattg
ccagccaccy
gaaatcgacg
cgcaagcccy
gtacagcgtt
attggtcgcg
gtcgcaggceg
aacctgggaa
ctcaccgaaa
gacgaagaca
ctagggatat
cccgggattt
gcagaaacgg
cgcaagcgca
ggcggtttta
tgggaagccc
gggatcaaga
attgcacgca
acagacaatc
tctttttgtc
gctatcgtgg
agcgggaagyg
ccttgctect
tgatccggct
tcggatggaa
gccagcecgaa
gacccatggc
catcgactgt

tgatattgct

tcatcggtgg
ggggtaatcg
tcgacgcact
gcaccctaga
tttctgcacg
aaaacgacca
gactcggcgc
aacgcttcgg
accagcgctt
tcgacgcecgg
accgcggagyg
tagataccga
atctactggc
gccgccaaat
acccttcgac
cgtcgacatc
aaatcgctag
tgctgacccc
aagagaaagc
tggacagcaa
tgcaaagtaa
tctgatcaag
ggttctccgg
ggctgctctg
aagaccgacc
ctggccacga
gactggctgc
gccgagaaag
acctgcccat
gccggtettg
ctgttcgceca
gatgcctgct
ggccggetgg
gaagagcttg

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
2820
2880
2940
3000
3060
3120
3180



gcggcgaatg
gcatcgectt
gaccgaccaa
tgaaaggttg
ggatctcatg
taccgcacag
ctgactcgcet
taatacggtt
agcaaaaggc
cccctgacga
tataaagata
tgccgcettac
gctcacgctg
acgaaccccc
acccggtaag
cgaggtatgt
gaaggacagt
gtagctcttg
agcagattac
ctgacgctca
ggatcttcac
gtttttattt
ttttcttgec
agaatcctct
cagcgaagtg
ggccagtttt
tgtaaatatc
acaggtacca
tgttagatgc
tcataccgag
tttgactttc
attcttcgcec
ggcctttatc
tgcctteatc

atttataatc

ggctgaccgc
ctatcgectt
gcgacgccca
ggcttcggaa
ctggagttct
atgcgtaagg
gcgctcggtc
atccacagaa
caggaaccgt
gcatcacaaa
ccaggcgttt
cggatacctg
taggtatctc
cgttcagcecc
acacgactta
aggcggtgct
atttggtatc
atccggcaaa
gcgcagaaaa
gtggaacgaa
ctagatcctt
gttaactgtt
tttgatgttc
gtttgtcata
tgagtaagta
gttcagcggc
gttagacgta
tttgccgttc
aatcagcggt
agcgccgttt
ttgacggaag
ttggtagcca
ttctacgtag
gatgaactgc

ctctacaccg

eolf-othd-000002. txt

ttcctegtgce
cttgacgagt
acctgccatc
tcgttttccg
tcgcccacgc
agaaaatacc
gttcggctgc
tcaggggata
aaaaaggccg
aatcgacgct
ccccctggaa
tccgectttc
agttcggtgt
gaccgctgcg
tcgccactgg
acagagttct
tgcgctctgc
caaaccaccg
aaaggatctc
aactcacgtt
ttaaaggccg
aattgtcctt
agcaggaagc
tagcttgtaa
aaggttacat
ttgtatgggc
atgccgtcaa
attttaaaga
ttcatcactt
gctaactcag
aatgatgtgc
tcttcagttc
tgaggatctc
tgtacatttt

ttgatgttca

tttacggtat
tcttctgage
acgagatttc
ggacgccgge
tagcggcgeg
gcatcaggcg
ggcgagcggt
acgcaggaaa
cgttgctggc
caagtcagag
gctccctegt
tccectteggg
aggtcgttcg
ccttatccgg
cagcagccac
tgaagtggtg
tgaagccagt
ctggtagcgg
aagaagatcc
aagggatttt
gccgeggecg
gttcaaggat
tcggcgcaaa
tcacgacatt
cgttaggatc
cagttaaaga
tcgtcatttt
cgttcgegeg
ttttcagtgt
ccgtgegttt
ttttgccata
cagtgtttgc
tcagcgtatg
gatacgtttt

aagagctgtc
Page 46

cgccgcetecc
gggactctgg
gattccaccg
tggatgatcc
ccggecggcec
ctcttccgcet
atcagctcac
gaacatgtga
gtttttccat
gtggcgaaac
gcgctctect
aagcgtggcg
ctccaagctg
taactatcgt
tggtaacagg
gcctaactac
taccttcgga
tggttttttt
tttgatcttt
ggtcatgaga
ccatcggcat
gctgtctttg
cgttgattgt
gtttcctttc
aagatccatt
attagaaaca
tgatccgegg
ttcaatttca
gtaatcatcg
tttatcgett
gtatgctttg
ttcaaatact
gttgtcgcect
tccgtcaccy

tgatgctgat

gattcgcagc
ggttcgaaat
ccgccttcta
tccagcgegg
cggtgtgaaa
tcctegetcea
tcaaaggcgg
gcaaaaggcc
aggctccgcec
ccgacaggac
gttccgaccc
ctttctcata
ggctgtgtgc
cttgagtcca
attagcagag
ggctacacta
aaaagagttg
gtttgcaagc
tctacggggt
ttatcaaaaa
tttcttttgc
acaacagatg
ttgtctgcgt
gcttgaggta
tttaacacaa
taaccaagca
gagtcagtga
tctgttactg
tttagctcaa
tgcagaagtt
ttaaataaag
aagtatttgt
gagctgtagt
tcaaagattg

acgttaactt

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
4860
4920
4980
5040
5100
5160
5220
5280



gtgcagttgt
ggatttttcc
ggatagaatc
agctgtcaat
catttttagg
tgccgtcagce
tatttttaat
cagggatttg
gcttttggtt
taaaggttaa
tttttatgta
tagttacgca
ttgcccttta
ttttcgacct
gtttgataga
tctgtttctt
tttttaatca
caggtatatg
<210>
<211>

<212>
<213>

31

DNA
<220>
<223>

<400> 31
tcgagctctc

cgagaaatta
cctttggage
gcttgcecta
caagattaaa
cggtggtttg
cttgatcttc
gttcttcact
tcaacaggcc
actatacgaa

caacccgaaa

5477

cagtgtttgt
gtcagatgta
atttgcatcg
agaagtttcg
atctccggcet
gttttgtaat
tgtggacgaa
cagcatatca
cgtttctttc
tactgttgct
ctgtgttagc
caataaaaaa
cacattttag
cattctatta
aaatcataaa
ttcattctct
caattcagaa

tgatgggtta

artificial

plasmid pH429

caatctccac
ggccatcacc
ggagccggtt
ggttggatta
ggcactgatg
ttaggcggct
agcttcatca
cggaagaagt
ttttggtcat
ccggtttgtce

ggacgtggcc

eolf-othd-000002. txt

ttgccgtaat
aatgtggctg
aatttgtcge
ccgacttttt
aatgcaaaga
ggccagetgt
tcaaattcag
tggcgtgtaa
gcaaacgctt
tgttttgcaa
ggtctgcttc
agacctaaaa
gtcttgectg
gactctcgtt
aggatttgca
gtatttttta
aatatcataa

aaaaggatcg

tgaggtactt
ttttaataac
aaaattggca
catggatcat
ctcagcaagg
ggctgcttgg
catgtctgat
aatctgcttt
tttggggtgg
tatattggtg
gaacgtggct

gtttaccgga
aacctgacca
tgtctttaaa
gatagaacat
cgatgtggta
cccaaacgtc
aaacttgata
tatgggaaat
gagttgcgcc
actttttgat
ttccageect
tatgtaaggg
ctttatcagt
tggattgcaa
gactacgggc
tagtttctgt
tatctcattt

gcggecgctce

aatccttccg
aatacaatga
gcattcaccg
tattggtggt
aattttgctg
aatcttcgga
tggtgctgtc
aaatccgtag
aaaaagcgct
ttagacagtt

gctagctaat

Page 47

gaaatcagtg
ttcttgtgtt
gacgcggcca
gtaaatcgat
gccgtgatag
caggcctttt
tttttcattt
gccgtatgtt
tcctgecage
gttcatcgtt
cctgtttgaa
gtgacgccaa
aacaaacccg
ctggtctatt
ctaaagaact
tgcatgggca
cactaaataa

gatttaaatc

gggaattcgg
ataattggaa

aaagaaaagg
ctagctggtt
aacatagtcg
gtggatgttg
attttgctga
ggcctgttga
agacttgcect
cgtcgtatct

ccttgatggt

tagaataaac
tggtctttta
gcgtttttec
gtgtcatccg
tttgcgacag
gcagaagaga
ttttgctgtt
tccttatatg
agtgcggtag
catgtctcct
gatggcaagt
agtatacact
cgcgatttac
ttcctetttt
aaaaaatcta
taaagttgcc

tagtgaacgg

gcgcttaaat
taggtcgaca
agaaccacat
ggattgcctc
tcggtattat
ccggtggegg
cgatcgtgca
tatttcgata
gtggattaaa
tgaaacagac

ggacttgctg

5340
5400
5460
5520
5580
5640
5700
5760
5820
5880
5940
6000
6060
6120
6180
6240
6300
6350

60
120
180
240
300
360
420
480
540
600
660



gatctcgatt
tgttgtcggc
ttcgttgggy
ctttaagcgc
gatttctttg
cacgtttgtt
tttgcgtcgt
ctgctctagg
catcatgatg
ttcggaccta
ctctagaccc
ccagtccgcea
gggaaaacgc
tagactgggc
gtaaggttgg

ggcgcagggg
aagatggatt

gggcacaaca
gcceggttct
cagcgcggct
tcactgaagc
catctcacct
atacgcttga
cacgtactcg
ggctcgegcec
tcgtcgtgac
ctggattcat
ctacccgtga
acggtatcgc
tctgageggg
agatttcgat
cgccggcetgg
cggcgcgecg
tcaggcgctc

gagcggtatc

ggtccacaac
tccacctgeg
gaggcgtcga
tgcatggcgg
cgggcctgtt
gcgtgaageg
gtccacagga
tggtgcactt
attgtttgga
gggatatcgt
gggatttaaa
gaaacggtgc
aagcgcaaag
ggttttatgg
gaagccctge
atcaagatct
gcacgcaggt
gacaatcggc
ttttgtcaag
atcgtggctg
gggaagggac
tgctcctgec
tccggetacc
gatggaagcc
agccgaactg
ccatggcgat
cgactgtggc
tattgctgaa
cgctcccgat
actctggggt
tccaccgecg
atgatcctcc
gccggeccgg
ttccgettec

agctcactca

eolf-othd-000002. txt

atcagtcctc
gactactcaa
taagcccctt
cgcggttcat
ttgcttcgtt
ttgaggcgtt
agatgcgctt
tgaaatcgtc
ggagcgtcca
cgacatcgat
tcgctagegg
tgaccccgga
agaaagcagg
acagcaagcg
aaagtaaact
gatcaagaga
tctccggecg
tgctctgatg
accgacctgt
gccacgacgg
tggctgctat
gagaaagtat
tgcccattcg
ggtcttgtcg
ttcgccagge
gcctgettge
cggctgggty
gagcttggcg
tcgcagegcea
tcgaaatgac
ccttctatga
agcgcgggga
tgtgaaatac
tcgctcactg

aaggcggtaa

ttgagacggc
tttagtttct
ctttttagct
ttcacgttgc
gatttcggca
ccatggggtg
ttctttttgt
ggtaagtggg
caggttgttg
gctcttctge
gctgctaaag
tgaatgtcag
tagcttgcag
aaccggaatt
ggatggcttt
caggatgagg
cttgggtgga
ccgccgtgtt
ccggtgecct
gcgttecttg
tgggcgaagt
ccatcatggc
accaccaagc
atcaggatga
tcaaggcgcg
cgaatatcat
tggcggaccy
gcgaatgggc
tcgecttcta
cgaccaagcg
aaggttgggc
tctcatgctg
cgcacagatg
actcgctgeg

tacggttatc
Page 48

tcgcgatttg
tcattttccg
ttaacctcag
gtttcgcgec
gtacgggttt
agaatcatca
tttgcgcggt
tatttgcgtt
ctgacgcgtc
gttaattaac
gaagcggaac
ctactgggct
tgggcttaca
gccagetggg
cttgccgeca
atcgtttcge
gaggctattc
ccggctgtca
gaatgaactg
cgcagctgtg
gccggggeag
tgatgcaatg
gaaacatcgc
tctggacgaa
catgcccgac
ggtggaaaat
ctatcaggac
tgaccgcttc
tcgccttett
acgcccaacc
ttcggaatcg
gagttcttcg
cgtaaggaga
ctcggtcgtt

cacagaatca

gctcggcagt
aaggggtatc
cgcgacgctg
tcttgttcge
tggtgagttc
gggcgeggtt
agatgtcgcg
ccaaaatgac
atatgactag
aattgggatc
acgtagaaag
atctggacaa
tggcgatagc
gcgcectctg
aggatctgat
atgattgaac
ggctatgact
gcgcaggggc
caggacgagg
ctcgacgttg
gatctcctgt
cggcggetge
atcgagcgag
gagcatcagg
ggcgaggatc
ggccgetttt
atagcgttgg
ctcgtgcttt
gacgagttct
tgccatcacg
ttttccggga
cccacgctag
aaataccgca
cggctgeggc
ggggataacg

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



caggaaagaa
tgctggcgtt
gtcagaggtg
ccctegtgeg
cttcgggaag
tcgttcgctc
tatccggtaa
cagccactgg
agtggtggcec
agccagttac
gtagcggtygg
aagatccttt
ggattttggt
gcggccgeca
caaggatgct
gcgcaaacgt
cgacattgtt
taggatcaag
ttaaagaatt
tcatttttga
tcgecgegttc
tcagtgtgta
tgcgtttttt
tgccatagta
tgtttgcttc
gcgtatggtt
acgtttttcc
agctgtctga
taccggagaa
ctgaccattc
ctttaaagac
agaacatgta
tgtggtagcec

aaacgtccag

catgtgagca
tttccatagg
gcgaaacccy
ctctcctgtt
cgtggcgctt
caagctgggc
ctatcgtctt
taacaggatt
taactacggc
cttcggaaaa
tttttttgtt
gatcttttct
catgagatta
tcggcatttt
gtctttgaca
tgattgtttg
tcctttcget
atccattttt
agaaacataa
tccgcgggag
aatttcatct
atcatcgttt
atcgctttgc
tgctttgtta
aaatactaag
gtcgcctgag
gtcaccgtca
tgctgatacg
atcagtgtag
ttgtgtttgg
gcggccagceg
aatcgatgtg
gtgatagttt

gccttttgea

eolf-othd-000002. txt

aaaggccagc
ctccgececc
acaggactat
ccgaccctgc
tctcatagcet
tgtgtgcacg
gagtccaacc
agcagagcga
tacactagaa
agagttggta
tgcaagcagc
acggggtctg
tcaaaaagga
cttttgcgtt
acagatgttt
tctgcgtaga
tgaggtacag
aacacaaggc
ccaagcatgt
tcagtgaaca
gttactgtgt
agctcaatca
agaagttttt
aataaagatt
tatttgtggc
ctgtagttgc
aagattgatt
ttaacttgtg
aataaacgga
tcttttagga
tttttccage
tcatccgcat
gcgacagtgc

gaagagatat

aaaaggccag
ctgacgagca
aaagatacca
cgcttaccgg
cacgctgtag
aaccccccgt
cggtaagaca
ggtatgtagg
ggacagtatt
gctcttgatc
agattacgcg
acgctcagtg
tcttcaccta
tttatttgtt
tcttgecttt
atcctctgtt
cgaagtgtga
cagttttgtt
aaatatcgtt
ggtaccattt
tagatgcaat
taccgagagc
gactttcttg
cttcgccttg
ctttatcttc
cttcatcgat
tataatcctc
cagttgtcag
tttttccgtc
tagaatcatt
tgtcaataga
ttttaggatc
cgtcagegtt
ttttaattgt

Page 49

gaaccgtaaa
tcacaaaaat
ggcgttteccc
atacctgtcc
gtatctcagt
tcagcccgac
cgacttatcg
cggtgctaca
tggtatctgc
cggcaaacaa
cagaaaaaaa
gaacgaaaac
gatcctttta
aactgttaat
gatgttcagc
tgtcatatag
gtaagtaaag
cagcggcttg
agacgtaatg
gccgttcatt
cagcggtttc
gccgtttgcet
acggaagaat
gtagccatct
tacgtagtga
gaactgctgt
tacaccgttg
tgtttgtttg
agatgtaaat
tgcatcgaat
agtttcgecg
tccggctaat
ttgtaatggc

ggacgaatca

aaggccgcegt
cgacgctcaa
cctggaagcet
gcctttetec
tcggtgtagg
cgctgcgect
ccactggcag
gagttcttga
gctctgctga
accaccgctg
ggatctcaag
tcacgttaag
aaggccggcec
tgtccttgtt
aggaagctcg
cttgtaatca
gttacatcgt
tatgggccag
ccgtcaatcg
ttaaagacgt
atcacttttt
aactcagccg
gatgtgcttt
tcagttccag
ggatctctca
acattttgat
atgttcaaag
ccgtaatgtt
gtggctgaac
ttgtcgctgt
actttttgat
gcaaagacga
cagctgtccc

aattcagaaa

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



cttgatattt
gggaaatgcc
ttgcgcctcec
ttttgatgtt
cagccctect
gtaaggggtg
tatcagtaac
attgcaactg
tacgggccta
tttctgttge
ctcatttcac
gccgcetcgat
<210>
<211>
<212>
<213>

<220>
<223>

32
DNA

<400> 32
tcgaggcgtc

agcaatcgat
cccectgeage
ccgttgccat
tacacaagac
ttccagettc
tgactgatag
atgcgccagt
cttcccectg
gagattcgac
cgttaaagct
ttccaataag
cgtcctggcet
aatcgtgcca
gtccgttgcec
ggcaggtctg
cgaggcagct
ccaggagggt

5697

ttcatttttt
gtatgtttcc
tgccagcagt
catcgttcat
gtttgaagat
acgccaaagt
aaacccgcgc
gtctattttc
aagaactaaa
atgggcataa
taaataatag

ttaaatc

artificial

plasmid pH449

ttccggtgtc
cacatagtcg
atgttcagca
tttcgcgtca
tgtcaacacg
cgcggcagcet
agcaacaagt
gagaaagtta
catggcagat
ctttttacct
tcccecgeca
ttttccacgc
gagtacaacg
ctggcactat
atccctaacg
gtcaccctga
tccaaggttt

cgcccagcga

eolf-othd-000002. txt

tgctgttcag
ttatatggct
gcggtagtaa
gtctcctttt
ggcaagttag
atacactttg
gatttacttt
ctcttttgtt
aaatctatct
agttgccttt

tgaacggcag

atggttgaac
attttgtcca
accattggca
ctgatcaggt
ccttcttgea
tccgcaaatc
cctaactttt
taactgctgg
gaaggcgcct
gagaggattc
ttccattcca
cagccggaga
tcggctccgg
tctggaagga
atccttccaa
agaccccagg
ccgtcatccc

tcatcaacaa

ggatttgcag
tttggttcgt
aggttaatac
ttatgtactg
ttacgcacaa
ccctttacac
tcgacctcat
tgatagaaaa
gtttcttttc
ttaatcacaa

gtatatgtga

cgaattccag
accactgaaa
gcggcggata
gactgagctt
gactcagctc
tcactgcacc
tggcctgeac
tggcatgcag
gcgcatccgg
tttccaattt
taatgatagg
aggaaataga
cgcagacctc
ccacgactcc
ccagggccge
tctggtcacc
agtcgacgca

ctccttcctt

Page 50

catatcatgg
ttctttcgca
tgttgcttgt
tgttagcggt
taaaaaaaga
attttaggtc
tctattagac
tcataaaagg
attctctgta
ttcagaaaat

tgggttaaaa

cacaatattt
acctgcaagg
gcgaacttcc
tttgtagect
cgcaccataa
ataaaaacca
aaccacatca
ctcggcaaaa
ctcatgcagc
ggaccacgat
atacattttt
ccaagctgta
accccagttg
atcgacggca
gccatcaacg
ccagctccag
gctcaggcac

gaccgcgcag

cgtgtaatat
aacgcttgag
tttgcaaact
ctgcttcttc
cctaaaatat
ttgcctgett
tctcgtttgg
atttgcagac
ttttttatag

atcataatat

aggatcggcg

tccggtttaa
accacccaat
cccttttctce
tccggatttt
acggtatgca
tccctatcca
gacggatccg
ggaaccgacg
accggacgca
aatggcctgc
agaacaaatt
cagatcgacg
gctccagcga
ttgacggcga
ttctcgttca
tcgatatcga
caaccgctta

gcatcgatcc

4860
4920
4980
5040
5100
5160
5220
5280
5340
5400
5460
5477

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

1020
1080



aaacctcgcg
cttcgtcacc
gcacgaccca
tgatcgtcca
cgcataatct
cctgaaaatc
cgacatcgat
tcgctagegg
tgaccccgga
agaaagcagg
acagcaagcg
aaagtaaact
gatcaagaga
tctccggecg
tgctctgatg
accgacctgt
gccacgacgg
tggctgctat
gagaaagtat
tgcccattcg
ggtcttgtcg
ttcgccagge
gcctgettge
cggctgggty
gagcttggcg
tcgcagegcea
tcgaaatgac
ccttctatga
agcgcgggga
tgtgaaatac
tcgctcactg
aaggcggtaa
aaaggccagc

ctccgcececcc

gtcttcgaag
aaggctgagg
gaggttctgg
ggagctgacc
cttttgagtt
agactgtgaa
gctcttctgc
gctgctaaag
tgaatgtcag
tagcttgcag
aaccggaatt
ggatggcttt
caggatgagg
cttgggtgga
ccgcegtgtt
ccggtgceect
gcgttecttg
tgggcgaagt
ccatcatggc
accaccaagc
atcaggatga
tcaaggcgcg
cgaatatcat
tggcggaccg
gcgaatgggc
tcgccttcta
cgaccaagcg
aaggttgggc
tctcatgetg
cgcacagatg
actcgctgeg
tacggttatc
aaaaggccag

ctgacgagca

eolf-othd-000002. txt

atgatcctga
acaaggacga
ctgcagtaga
ttcaggaaat
ctttgcatac
cttcaaacgc
gttaattaac
gaagcggaac
ctactgggct
tgggcttaca
gccagctggg
cttgccgeca
atcgtttecge
gaggctattc
ccggetgtca
gaatgaactg
cgcagctgtg
gccggggcag
tgatgcaatg
gaaacatcgc
tctggacgaa
catgcccgac
ggtggaaaat
ctatcaggac
tgaccgcttc
tcgccttett
acgcccaacc
ttcggaatcg
gagttcttcg
cgtaaggaga
ctcggtegtt
cacagaatca
gaaccgtaaa

tcacaaaaat

gtctgaagaa
tgccaacatc
ccgcgactct
ccttgatcge
ccatgtgcag
atatgactag
aattgggatc
acgtagaaag
atctggacaa
tggcgatagc
gcgccctctg
aggatctgat
atgattgaac
ggctatgact
gcgcaggggc
caggacgagg
ctcgacgttg
gatctcctgt
cggcggcetgce
atcgagcgag
gagcatcagg
ggcgaggatc
ggccgetttt
atagcgttgg
ctcgtgcttt
gacgagttct
tgccatcacg
ttttccggga
cccacgctag
aaataccgca
cggctgcgge
ggggataacg
aaggccgcegt
cgacgctcaa

Page 51

gcagagccat
gcccgecteg
gagggcacct
cttgaggctg
atttctttgc
ttcggaccta
ctctagaccc
ccagtccgca
gggaaaacgc
tagactgggc
gtaaggttgg

ggcgcagggg
aagatggatt

gggcacaaca
gcccggttct
cagcgcggct
tcactgaagc
catctcacct
atacgcttga
cacgtactcg
ggctcgegec
tcgtcgtgac
ctggattcat
ctacccgtga
acggtatcgc
tctgagcggg
agatttcgat
cgccggctgg
cggcgcgecy
tcaggcgctc
gagcggtatc
caggaaagaa
tgctggcgtt
gtcagaggtg

acatcaacgt
ttgagctgtg
ccgtcccagt
atcaggaaaa
acaatcacag
gggatatcgt
gggatttaaa
gaaacggtgc
aagcgcaaag
ggttttatgg
gaagccctge
atcaagatct
gcacgcaggt
gacaatcggc
ttttgtcaag
atcgtggctg
gggaagggac
tgctcctgcec
tccggcetacc
gatggaagcc
agccgaactg
ccatggcgat
cgactgtggc
tattgctgaa
cgctcccgat
actctggggt
tccaccgecg
atgatcctcc
gccggeecgg
ttcecgettcec
agctcactca
catgtgagca
tttccatagg

gcgaaacccy

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
2820
2880
2940
3000
3060
3120



acaggactat
ccgaccctgc
tctcatagcet
tgtgtgcacg
gagtccaacc
agcagagcga
tacactagaa
agagttggta
tgcaagcagc
acggggtctg
tcaaaaagga
cttttgcgtt
acagatgttt
tctgcgtaga
tgaggtacag
aacacaaggc
ccaagcatgt
tcagtgaaca
gttactgtgt
agctcaatca
agaagttttt
aataaagatt
tatttgtggc
ctgtagttgc
aagattgatt
ttaacttgtg
aataaacgga
tcttttagga
tttttccage
tcatccgcat
gcgacagtgc
gaagagatat
tgctgttcag
ttatatggct

gcggtagtaa

aaagatacca
cgcttaccgg
cacgctgtag
aaccccccgt
cggtaagaca
ggtatgtagg
ggacagtatt
gctcttgatc
agattacgcg
acgctcagtg
tcttcaccta
tttatttgtt
tcttgccttt
atcctctgtt
cgaagtgtga
cagttttgtt
aaatatcgtt
ggtaccattt
tagatgcaat
taccgagagc
gactttcttg
cttcgecttg
ctttatcttc
cttcatcgat
tataatcctc
cagttgtcag
tttttccgtc
tagaatcatt
tgtcaataga
ttttaggatc
cgtcagcgtt
ttttaattgt
ggatttgcag
tttggttcgt

aggttaatac

eolf-othd-000002. txt

ggcgttteccc
atacctgtcc
gtatctcagt
tcagcccgac
cgacttatcg
cggtgctaca
tggtatctgc
cggcaaacaa
cagaaaaaaa
gaacgaaaac
gatcctttta
aactgttaat
gatgttcagc
tgtcatatag
gtaagtaaag
cagcggcttg
agacgtaatg
gccgtteatt
cagcggtttc
gccgtttgct
acggaagaat
gtagccatct
tacgtagtga
gaactgctgt
tacaccgttg
tgtttgtttg
agatgtaaat
tgcatcgaat
agtttcgccg
tccggctaat
ttgtaatggc
ggacgaatca
catatcatgg
ttctttcgea

tgttgcttgt

cctggaagcet
gcctttetcec
tcggtgtagg
cgctgcgect
ccactggcag
gagttcttga
gctctgctga
accaccgctg
ggatctcaag
tcacgttaag
aaggccggcc
tgtccttgtt
aggaagctcg
cttgtaatca
gttacatcgt
tatgggccag
ccgtcaatcg
ttaaagacgt
atcacttttt
aactcagccg
gatgtgcttt
tcagttccag
ggatctctca
acattttgat
atgttcaaag
ccgtaatgtt
gtggctgaac
ttgtcgctgt
actttttgat
gcaaagacga
cagctgtccc
aattcagaaa
cgtgtaatat
aacgcttgag

tttgcaaact
Page 52

ccctegtgeg
cttcgggaag
tcgttegetc
tatccggtaa
cagccactgg
agtggtggcc
agccagttac
gtagcggtgg
aagatccttt
ggattttggt
gcggccgeca
caaggatgct
gcgcaaacgt
cgacattgtt
taggatcaag
ttaaagaatt
tcatttttga
tcgcgegttc
tcagtgtgta
tgcgtttttt
tgccatagta
tgtttgcttc
gcgtatggtt
acgtttttcc
agctgtctga
taccggagaa
ctgaccattc
ctttaaagac
agaacatgta
tgtggtagcec
aaacgtccag
cttgatattt
gggaaatgcc
ttgcgectcec
ttttgatgtt

ctctcctgtt
cgtggcgctt
caagctgggc
ctatcgtctt
taacaggatt
taactacggc
cttcggaaaa
tttttttgtt
gatcttttct
catgagatta
tcggcatttt
gtctttgaca
tgattgtttg
tccttteget
atccattttt
agaaacataa
tccgegggag
aatttcatct
atcatcgttt
atcgctttgc
tgctttgtta
aaatactaag
gtcgcctgag
gtcaccgtca
tgctgatacg
atcagtgtag
ttgtgtttgg
gcggccageg
aatcgatgtg
gtgatagttt
gccttttgea
ttcatttttt
gtatgtttcc
tgccagcagt

catcgttcat

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
4860
4920
4980
5040
5100
5160
5220



gtctcctttt
ggcaagttag
atacactttg
gatttacttt
ctcttttgtt
aaatctatct
agttgccttt
tgaacggcag
<210>
<211>

<212>
<213>

33

DNA
<220>
<223>

<400> 33
ggccgcectcga

gcaagaagac
gtagttgatt
tatgcaaata
gaatgtgtaa
cctecttecge
gggagtaagc
tgcgactcta
caagcatccc
tctgcccaca
ggatcgcctt
gctccgegcec
atgaattcga
tggccttgcg
ttgagcacga
attgttagct
ttgtcgaggt
gggggatgcg
cactctcatc
aaatatctaa

actaaggagg

7318

ttatgtactg
ttacgcacaa
ccctttacac
tcgacctcat
tgatagaaaa
gtttcttttc
ttaatcacaa

gtatatgtga

artificial

plasmid pom427

tttaaatctc
aaaaatcacc
catagtgact
aatgcataca
gagcggggtt
ataaacgctt
ttgtgttatc
gataaatatc
tcgtgcgggce
ccaatgccat
cgaaattatt
gggtatcaga
gactcgctgc
ccgccaggaa
aactgcgaag
cttgagcatc
caaggtcatg
ggctgaattt
acactaagat
caccgtgcgt

attaattaat

eolf-othd-000002. txt

tgttagcggt
taaaaaaaga
attttaggtc
tctattagac
tcataaaagg
attctctgta
ttcagaaaat

tgggttaaaa

gagctctgga
ttgcgctaat
gcatatgtaa
ccataggtgt
atttatgctg
ccatcagcgt
cgctcgggcec
aagcagctgg
caatgcctct
atcgccagcec
ggcgcggtga
agaatcgata
ggcgtcaagg
accagcccac
atgggccaca
gaggaactgc
ggcatcgaaa
tggtggaggt
acccgtcgac
gttgactatt

gtccctaacg

ctgcttcttc
cctaaaatat
ttgcctgett
tctcgtttgg
atttgcagac
ttttttatag

atcataatat

aggatcggcg

gtgcgacagg
gctctgttac
gtatttcctt
ggtttaattt
ttgttttttt
ttatagttaa
caatccgcaa
ccgccaataa
gcactcaaac
aaaatcgaga
tcagcttcca
atatcgtcat
acggactcaa
gcataaagag
gcatctgtga
gtcaaacgat
ctgctcaagg
gaataaatgc
tcatacgtta
ttacctctgg

aacatcccag

Page 53

cagccctect
gtaaggggtg
tatcagtaac
attgcaactg
tacgggccta
tttctgttgc
ctcatttcac

gccgetcgat

tttgatgata
aggtcactaa
agataacaat
gatgcccttt
gttactcggg
aaaaatcttt
gctccaccga
cctcagtacg
cggaatcctg
ctgaaacgcc
cagcccggtg
gaatcaaggc
gtttttcaga
gacggattcg
caggagcgcc
ctcgcacgac
agacgtcctt
cagaggcagt
aatctatcac
cggtgataat

cctcatctca

gtttgaagat
acgccaaagt
aaacccgcgce
gtctattttc
aagaactaaa
atgggcataa
taaataatag

ttaaatc

aaaaattagc
taccatctaa
tgattgaatg
ttcagggctg
aagggcttta
cggggggatg
ctcgttggeg
catgccacgc
cagcatgtct
aaagtgctcg
aactgtgggg
acaagcctgg
agaattctta
ctttcctcca
gatatcagca
ctccggaaat
caatcgaata
cccaacaaaa
cgcaagggat
ggttgcatgt

atgggcaatt

5280
5340
5400
5460
5520
5580
5640
5697

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

1020
1080
1140
1200
1260



agcgacgttt
cccecgegacg
ggtgcatcgt
cgtattgctc
aaccacactc
aacctgttgg
gatggaggac
cgggaattcg
gaagaagaca
cagatgttct
cggatgagag
aaaacagaat
agaagtgaaa
ctgccaggcea
gttgtttgtc
ttgcgaagca
aaattaagca
cgggatttaa
ccgcagaaac
aacgcaagcg
tgggcggttt
gttgggaagc
aggggatcaa
ggattgcacg
caacagacaa
gttctttttg
cggctatcgt
gaagcgggaa
caccttgctc
cttgatccgg
actcggatgg
gcgccagecg
gtgacccatg
ttcatcgact

cgtgatattg

tgaagcgtcc
atgcagctga
ttgtctccgt
gacgattagc
gcgaagagat
cgcttcgagg
tgaactatgc
acctcggtat
ccaaatacac
ttgatgtgga
aagattttca
ttgcctggeg
cgccgtageg
tcaaataaaa
ggtgaacgct
acggcccgga
gaaggccatc
atgatccgct
ggtgctgacc
caaagagaaa
tatggacagc
cctgcaaagt
gatctgatca
caggttctcc
tcggctgctc
tcaagaccga
ggctggccac
gggactggct
ctgccgagaa
ctacctgccc
aagccggtct
aactgttcgc
gcgatgcctg
gtggccggct
ctgaagagct

eolf-othd-000002. txt

ttcacccggc
agagcgtctt
gacttatggt
gaaacaaccg
gaaggcaatt
agatccgect
ctctgagctc
cgcctectte
tctggcgaag
agactacctg
gcctgataca
gcagtagcgc
ccgatggtag
cgaaaggctc
ctcctgagta
gggtggcggg
ctgacggatg
agcgggetgce
ccggatgaat
gcaggtagct
aagcgaaccg
aaactggatg
agagacagga
ggccgettgg
tgatgccgcec
cctgtccggt
gacgggcgtt
gctattgggc
agtatccatc
attcgaccac
tgtcgatcag
caggctcaag
cttgccgaat
gggtgtggcg
tggcggcgaa

cgagtacctt
taccgcgceag
gctggcggat
ttgaccactc
cttcgggaat
ggagacccat
atcgatctta
cccgaagggc
ctgcgtggag
cgacttcgtg
gattaaatca
ggtggtccca
tgtggggtct
agtcgaaaga
ggacaaatcc
caggacgccc
gcctttttge
taaaggaagc
gtcagctact
tgcagtgggc
gaattgccag
gctttcttge
tgaggatcgt
gtggagaggc
gtgttccggc
gccctgaatg
ccttgcgeag
gaagtgccgg
atggctgatg
caagcgaaac
gatgatctgg
gcgcgeatge
atcatggtgg
gaccgctatc

tgggctgacc
Page 54

tttctgtcga
cagaggtctt
caacccgtga
tggtgcacct
acctagagct
taggcgattg
ttaagtccac
atttccgggc
gggcagagta
atcgccggat
gaacgcagaa
cctgacccca
ccccatgcga
ctgggccttt
gccgggagag
gccataaact
gtttctacaa
ggaacacgta
gggctatctg
ttacatggcg
ctggggcgec
cgccaaggat
ttcgcatgat
tattcggcta
tgtcagcgca
aactgcagga
ctgtgctcga
ggcaggatct
caatgcggcg
atcgcatcga
acgaagagca
ccgacggcga
aaaatggccg
aggacatagc

gcttecctegt

gtttatgcca
ccatgacctc
gagaacctca
gaccctggtt
gggattaaca
ggtgagcacc
tcctgagttc
gaaaactcta
ctccatcacg
cctgttttgg
gcggtctgat
tgccgaactc
gagtagggaa
cgttttatct
gatttgaacg
gccaggcatc
actcttggta
gaaagccagt
gacaagggaa
atagctagac
ctctggtaag
ctgatggcgc
tgaacaagat
tgactgggca
ggggcgceccyg
cgaggcagcg
cgttgtcact
cctgtcatct
gctgcatacg
gcgagcacgt
tcaggggctc
ggatctcgtc
cttttctgga
gttggctacc

gctttacggt

1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360



atcgccgetc
gcgggactct
tcgattccac
gctggatgat
cgccacgggt
gccttactgg
gcaaaacgtc
gtctggaaac
gctgctggct
gagtgatttt
ccagtaaccg
tcggtatcat
aggaaaaaac
agaaactcaa
acgctgatga
gacacatgca
aagcccgtca
cacgtagcga
gagagtgcac
caggcgctct
agcggtatca
aggaaagaac
gctggcgttt
tcagaggtgg
cctecgtgege
ttcgggaagce
cgttcgctcec
atccggtaac
agccactggt
gtggtggect
gccagttacc
tagcggtggt
agatcctttg

gattttggtc

ccgattcgca
ggggttcgaa
cgccgecttc
cctccagege
gcgcatgatc
ttagcagaat
tgcgacctga
gcggaagtca
accctgtgga
tctectggtcec
ggcatgttca
tacccccatg
cgcccttaac
cgagctggac
gctttaccgc
gctcccggag
gggcgcgtca
tagcggagtg
catatgcggt
tccgcettect
gctcactcaa
atgtgagcaa
ttccataggc
cgaaacccga
tctcctgttc
gtggcgcttt
aagctgggct
tatcgtcttg
aacaggatta
aactacggct
ttcggaaaaa
ttttttogttt
atcttttcta

atgagattat

eolf-othd-000002. txt

gcgcatcgcec
atgaccgacc
tatgaaaggt
ggggatctca
gtgctcctgt
gaatcaccga
gcaacaacat
gcgccctgea
acacctacat
cgccgeatcec
tcatcagtaa
aacagaaatc
atggcccgcet
gcggatgaac
agctgcectcg
acggtcacag
gcgggtgttg
tatactggct
gtgaaatacc
cgctcactga
aggcggtaat
aaggccagca
tccgeccccc
caggactata
cgaccctgcc
ctcatagctc
gtgtgcacga
agtccaaccc
gcagagcgag
acactagaag
gagttggtag
gcaagcagca
cggggtctga

caaaaaggat

ttctatcgcec
aagcgacgcc
tgggcttcgg
tgctggagtt
cgttgaggac
tacgcgageg
gaatggtctt
ccattatgtt
ctgtattaac
ataccgccag
cccgtatcgt
ccccttacac
ttatcagaag
aggcagacat
cgcgtttcgg
cttgtctgta
gcgggtgtcg
taactatgcg
gcacagatgc
ctcgctgege
acggttatcc
aaaggccagg
tgacgagcat
aagataccag
gcttaccgga
acgctgtagg
accccccgtt
ggtaagacac
gtatgtaggc
gacagtattt
ctcttgatcc
gattacgcgc
cgctcagtgg
cttcacctag

Page 55

ttcttgacga
caacctgcca
aatcgttttc
cttcgeccac
ccggctaggc
aacgtgaagc
cggtttcegt
ccggatctgc
gaagcgctgg
ttgtttaccc
gagcatcctc
ggaggcatca
ccagacatta
ctgtgaatcg
tgatgacggt
agcggatgcec
gggcgcagcec
gcatcagagc
gtaaggagaa
tcggtegttc
acagaatcag
aaccgtaaaa
cacaaaaatc
gcgtttcccc
tacctgtccg
tatctcagtt
cagcccgacc
gacttatcgc
ggtgctacag
ggtatctgcg
ggcaaacaaa
agaaaaaaag
aacgaaaact

atccttttaa

gttcttctga
tcacgagatt
cgggacgccg
gctagcggeg
tggcggggtt
gactgctgct
gtttcgtaaa
atcgcaggat
cattgaccct
tcacaacgtt
tctcgtttca
gtgaccaaac
acgcttctgg
cttcacgacc
gaaaacctct
gggagcagac
atgacccagt
agattgtact
aataccgcat
ggctgcggcy
gggataacgc
aggccgegtt
gacgctcaag
ctggaagctc
cctttctecc
cggtgtaggt
gctgcgectt
cactggcagc
agttcttgaa
ctctgctgaa
ccaccgctgg
gatctcaaga
cacgttaagg

aggccggcecg

3420
3480
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
5040
5100
5160
5220
5280
5340
5400



cggccgecat
aaggatgctg
cgcaaacgtt
gacattgttt
aggatcaaga
taaagaatta
catttttgat
cgcgcgttca
cagtgtgtaa
gcgtttttta
gccatagtat
gtttgcttca
cgtatggttg
cgtttttccg
gctgtctgat
accggagaaa
tgaccattct
tttaaagacg
gaacatgtaa
gtggtagccg
aacgtccagg
ttgatatttt
ggaaatgccg
tgcgectcect
tttgatgttc
agccctectg
taaggggtga
atcagtaaca
ttgcaactgg
acgggcctaa
ttctgttgca
tcatttcact
<210>
<211>

<212>
<213>

34
5715
DNA
arti

cggcattttc
tctttgacaa
gattgtttgt
cctttcgett
tccattttta
gaaacataac
ccgcgggagt
atttcatctg
tcatcgttta
tcgctttgeca
gctttgttaa
aatactaagt
tcgectgage
tcaccgtcaa
gctgatacgt
tcagtgtaga
tgtgtttggt
cggccagegt
atcgatgtgt
tgatagtttg
ccttttgcag
tcattttttt
tatgtttcct
gccagcagtg
atcgttcatg
tttgaagatg
cgccaaagta
aacccgcgeg
tctattttcc
agaactaaaa
tgggcataaa

aaataatagt

ficial

eolf-othd-000002. txt

ttttgcgttt
cagatgtttt
ctgcgtagaa
gaggtacagc
acacaaggcc
caagcatgta
cagtgaacag
ttactgtgtt
gctcaatcat
gaagtttttg
ataaagattc
atttgtggcc
tgtagttgcec
agattgattt
taacttgtgc
ataaacggat
cttttaggat
ttttccagct
catccgcatt
cgacagtgcc
aagagatatt
gctgttcagg
tatatggctt
cggtagtaaa
tctcecttttt
gcaagttagt
tacactttgc
atttactttt
tcttttgttt
aatctatctg
gttgcctttt

gaacggcagg

ttatttgtta
cttgcctttg
tcctctgttt
gaagtgtgag
agttttgttc
aatatcgtta
gtaccatttg
agatgcaatc
accgagagcg
actttcttga
ttcgccttgg
tttatcttct
ttcatcgatg
ataatcctct
agttgtcagt
ttttccgtca
agaatcattt
gtcaatagaa
tttaggatct
gtcagcgttt
tttaattgtg
gatttgcagc
ttggttcgtt
ggttaatact
tatgtactgt
tacgcacaat
cctttacaca
cgacctcatt
gatagaaaat
tttcttttca
taatcacaat

tatatgtgat

Page 56

actgttaatt
atgttcagca
gtcatatagc
taagtaaagg
agcggcttgt
gacgtaatgc
ccgttcattt
agcggtttca
ccgtttgcta
cggaagaatg
tagccatctt
acgtagtgag
aactgctgta
acaccgttga
gtttgtttgc
gatgtaaatg
gcatcgaatt
gtttcgccga
ccggctaatg
tgtaatggcc
gacgaatcaa
atatcatggc
tctttcgcaa
gttgcttgtt
gttagcggtc
aaaaaaagac
ttttaggtct
ctattagact
cataaaagga
ttctctgtat
tcagaaaata

gggttaaaaa

gtccttgttc
ggaagctcgg
ttgtaatcac
ttacatcgtt
atgggccagt
cgtcaatcgt
taaagacgtt
tcactttttt
actcagccgt
atgtgctttt
cagttccagt
gatctctcag
cattttgata
tgttcaaaga
cgtaatgttt
tggctgaacc
tgtcgctgtc
ctttttgata
caaagacgat
agctgtccca
attcagaaac
gtgtaatatg
acgcttgagt
ttgcaaactt
tgcttcttec
ctaaaatatg
tgcctgettt
ctcgtttgga
tttgcagact
tttttatagt

tcataatatc

ggatcggc

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
6960
7020
7080
7140
7200
7260
7318



<220>
<223>

<400> 34

eolf-othd-000002. txt

plasmid pCLIK5APSodTKT

cgcgtcggca aattagtcga atgaagttaa

ttttcaaacc
acttttattt
cactgcgcaa
gagtaatcgg
ttcaggccct
gtgaggtttt
tttcgagaat
acctttgaca
aggtgttgac
ttgaaccaat
ctttggtccc
tacccgataa
tgggaggtgt
atatgctcgg
acctgaactt
caaggctgta
ccacccaggc
gaacgtagat
ccactcctct
tgacctgaag
caccaagggc
tatggccatg
atccccattc
ctgcgttaat
tgctaaagga
aatgtcagct
gcttgcagtg
ccggaattgc
atggctttct
ggatgaggat
tgggtggaga

atttgaaggt
ccacttcata
aactcgcgcg
aaatagatgg
cgtagctcga
ttgacgttgc
tttcacctac
catttgaacc
dgggtcagatt
taacctaagt
ggtttaaccc
ataggtcggc
cgcaccaagt
tgcggaaacc
caggcgctca
gacactgttc
accgcaatga
ccacaggaca
ttgacccagt
gctctgcgeca
gttgagatca
gctgctegtc
gaccaccaca
taacaattgg
agcggaacac
actgggctat
ggcttacatg
cagctggggc
tgccgcecaag
cgtttcgcat

ggctattcgg

gtgctgaccc
aaaactgcct
gaaccagacc
gtgtagacgc
gagtttgaag
accgtattgc
aaaagcccac
acagttggtt
aagcaaagac
cgtagatctg
aggaaggata
tgaaaaattt
acttttgcga
tacgaaagga
ctgtacgcaa
gtgtcctecgce
gcctggetcec
ccaactgggc
acatccagct
cctgggattc
ccactggccc
gtgagcgtgg
tctacgtcat
gatcctctag
gtagaaagcc
ctggacaagg
gcgatagcta
gcectctggt
gatctgatgg
gattgaacaa

ctatgactgg

ttaaaagttc
aggtggacgc
gtgacgattc
ttgccatgct
ttgattggcg
gggtccgatt
ttgccgaaca
gtcacagctc
ataaaatggg
tactttcggg
atcatcggat
gctgccaatt
cgttgcaata
agcgccatct
ttttttaccc
ttacccctct
tgcagacgct
ccttgcatac
aggccgtgac
ttacttgggt
cttgacccca
tcttggccag
cctattcgac
tgcttctgat
acccgggatt
agtccgcaga
gaaaacgcaa
gactgggcgg
aaggttggga
cgcaggggat
gatggattgc
gcacaacaga

Page 57

ccgaatcaat
caacctttaa
cgttaaagat
atcgcctatt
gacggttcac
cgttccgttc
tttttctttt
ccagacttaa
ttcaacatca
gtagatcacc
ctaacgaaaa
attccgggcet
tcaacaaaaa
gacggatttt
ttgaccacct
gattggtccg
gtagaaaact
accttgtacc
cgcttegttc
ggattcggcec
ggacaccctg
ggtcttgcat
ccaaccgctg
gggtcgacat
taaatgatcc
aacggtgctg
gcgcaaagag
ttttatggac
agccctgcaa
caagatctga
acgcaggttc

caatcggctg

ctttttaatg
aaagcttcag
tgtgccaaat
cacactattt
agcggacgat
gtgacgcttt
cctttcggtt
gattgatcac
ctatggttag
tttgccaaat
cgaaccaaaa
tgtgacccgce
ggcctatcat
caaaagatgt
tgacgctgtc
atgtggacac
gtggctccgg
agcgggttat
tttcttgtgg
ttgagatgga
agtaccgcca
ctgcagttgg
ctgagggcga
cgatgctctt
gctagcgggc
accccggatg
aaagcaggta
agcaagcgaa
agtaaactgg
tcaagagaca
tccggecgcet

ctctgatgcc

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

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920



gccgtgttcec
ggtgccctga
gttccttgcg
ggcgaagtgc
atcatggctg
caccaagcga
caggatgatc
aaggcgcgea
aatatcatgg
gcggaccgct
gaatgggctg
gccttctatce
accaagcgac
ggttgggctt
tcatgctgga
cacagatgcg
tcgctgeget
cggttatcca
aaggccagga
gacgagcatc
agataccagg
cttaccggat
cgctgtaggt
ccceecgttce
gtaagacacg
tatgtaggcg
acagtatttg
tcttgatccg
attacgcgca
gctcagtgga
ttcacctaga
tatttgttaa
ttgcctttga
cctctgtttg

aagtgtgagt

ggctgtcagc
atgaactgca
cagctgtgct
cggggcagga
atgcaatgcg
aacatcgcat
tggacgaaga
tgcccgacgg
tggaaaatgg
atcaggacat
accgcttcct
gccttcttga
gcccaacctg
cggaatcgtt
gttcttcgec
taaggagaaa
cggtcgttcg
cagaatcagg
accgtaaaaa
acaaaaatcg
cgtttccccc
acctgtccgce
atctcagttc
agcccgaccy
acttatcgcec
gtgctacaga
gtatctgcgc
gcaaacaaac
gaaaaaaagg
acgaaaactc
tccttttaaa
ctgttaattg
tgttcagcag
tcatatagct

aagtaaaggt

eolf-othd-000002. txt

gcaggggcgc
ggacgaggca
cgacgttgtc
tctcctgtcea
gcggctgcat
cgagcgagca
gcatcagggg
cgaggatctc
ccgcttttct
agcgttggct
cgtgctttac
cgagttcttc
ccatcacgag
ttccgggacg
cacgctagcg
ataccgcatc
gctgcggcga
ggataacgca
ggccgegttg
acgctcaagt
tggaagctcc
ctttctccct
ggtgtaggtc
ctgcgectta
actggcagca
gttcttgaag
tctgctgaag
caccgctggt
atctcaagaa
acgttaaggg
ggccggecgce
tccttgttca
gaagctcggc
tgtaatcacg

tacatcgtta

ccggttcttt
gcgcggctat
actgaagcgg
tctcaccttg
acgcttgatc
cgtactcgga
ctcgcgecag
gtcgtgaccc
ggattcatcg
acccgtgata
ggtatcgccg
tgagcgggac
atttcgattc
ccggctggat
gcgcgecgge
aggcgctctt
gcggtatcag
ggaaagaaca
ctggcgtttt
cagaggtggc
ctcgtgcgcet
tcgggaagcg
gttcgctcca
tccggtaact
gccactggta
tggtggccta
ccagttacct
agcggtggtt
gatcctttga
attttggtca
ggccgcecatc
aggatgctgt
gcaaacgttg
acattgtttc

ggatcaagat
Page 58

ttgtcaagac
cgtggctggc
gaagggactg
ctcctgecga
cggctacctg
tggaagccgg
ccgaactgtt
atggcgatgc
actgtggccg
ttgctgaaga
ctcccgattc
tctggggttc
caccgccgcec
gatcctccag
cggcccggty
ccgcttectc
ctcactcaaa
tgtgagcaaa
tccataggct
gaaacccgac
ctcctgttec
tggcgctttc
agctgggcty
atcgtcttga
acaggattag
actacggcta
tcggaaaaag
tttttgtttg
tcttttctac
tgagattatc
ggcattttct
ctttgacaac
attgtttgtc
ctttcgcttg

ccatttttaa

cgacctgtcc
cacgacgggc
gctgctattg
gaaagtatcc
cccattcgac
tcttgtcgat
cgccaggctc
ctgcttgccg
gctgggtygtg
gcttggcggc
gcagcgcatc
gaaatgaccg
ttctatgaaa
cgcggggatc
tgaaataccg
gctcactgac
ggcggtaata
aggccagcaa
ccgcccccct
aggactataa
gaccctgccg
tcatagctca
tgtgcacgaa
gtccaacccg
cagagcgagg
cactagaagg
agttggtagc
caagcagcag
ggggtctgac
aaaaaggatc
tttgcgtttt
agatgttttc
tgcgtagaat
aggtacagcg

cacaaggcca

1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
3900
3960
4020



gttttgttca
atatcgttag
taccatttgc
gatgcaatca
ccgagagcgc
ctttcttgac
tcgccttggt
ttatcttcta
tcatcgatga
taatcctcta
gttgtcagtg
tttccgtcag
gaatcatttg
tcaatagaag
ttaggatctc
tcagcgtttt
ttaattgtgg
atttgcagca
tggttcgttt
gttaatactg
atgtactgtg
acgcacaata
ctttacacat
gacctcattc
atagaaaatc
ttcttttcat
aatcacaatt
atatgtgatg
tcgggeccgg

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

35

DNA
<220>
<223>

<400> 35

7506

gcggcttgta
acgtaatgcc
cgttcatttt
gcggtttcat
cgtttgctaa
ggaagaatga
agccatcttc
cgtagtgagg
actgctgtac
caccgttgat
tttgtttgcc
atgtaaatgt
catcgaattt
tttcgccgac
cggctaatgc
gtaatggcca
acgaatcaaa
tatcatggcg
ctttcgcaaa
ttgcttgttt
ttagcggtct
aaaaaagacc
tttaggtctt
tattagactc
ataaaaggat
tctctgtatt
cagaaaatat
ggttaaaaag

tacca

artificial

eolf-othd-000002. txt

tgggccagtt
gtcaatcgtc
aaagacgttc
cacttttttc
ctcagccgtg
tgtgcttttg
agttccagtg
atctctcagc
attttgatac
gttcaaagag
gtaatgttta
ggctgaacct
gtcgctgtct
tttttgatag
aaagacgatg
gctgtcccaa
ttcagaaact
tgtaatatgg
cgcttgagtt
tgcaaacttt
gcttcttcca
taaaatatgt
gcctgcttta
tcgtttggat
ttgcagacta
ttttatagtt

cataatatct

gatcggcggc

plasmid pCLIK5A PSODH661

aaagaattag
atttttgatc
gcgcgttcaa
agtgtgtaat
cgttttttat
ccatagtatg
tttgcttcaa
gtatggttgt
gtttttccgt
ctgtctgatg
ccggagaaat
gaccattctt
ttaaagacgc
aacatgtaaa
tggtagccgt
acgtccaggc
tgatattttt
gaaatgccgt
gcgcctectg
ttgatgttca
gccctectgt
aaggggtgac
tcagtaacaa
tgcaactggt
cgggcctaaa
tctgttgcat
catttcacta

cgctcgattt

PSOD 6PGDH

Page 59

aaacataacc
cgcgggagtc
tttcatctgt
catcgtttag
cgctttgcag
ctttgttaaa
atactaagta
cgcctgagcet
caccgtcaaa
ctgatacgtt
cagtgtagaa
gtgtttggtc
ggccagcgtt
tcgatgtgtc
gatagtttgc
cttttgcaga
catttttttg
atgtttcctt
ccagcagtgc
tcgttcatgt
ttgaagatgg
gccaaagtat
acccgcgega
ctattttcct
gaactaaaaa
gggcataaag
aataatagtg

aaatctcgag

aagcatgtaa
agtgaacagg
tactgtgtta
ctcaatcata
aagtttttga
taaagattct
tttgtggcct
gtagttgcct
gattgattta
aacttgtgca
taaacggatt
ttttaggata
tttccagctg
atccgcattt
gacagtgccg
agagatattt
ctgttcaggg
atatggcttt
ggtagtaaag
ctcctttttt
caagttagtt
acactttgcec
tttacttttc
cttttgtttg
atctatctgt
ttgccttttt
aacggcaggt
aggcctgacg

4080
4140
4200
4260
4320
4380
4440
4500
4560
4620
4680
4740
4800
4860
4920
4980
5040
5100
5160
5220
5280
5340
5400
5460
5520
5580
5640
5700
5715



cgcgtcgecg
tagtgcaggt
gagatcaaaa
ttctggaaag
atcgtggect
gattttcgct
gcctgetgeg
atctgtgagc
atggtgcgcea
agatgggtgc
acagcagaaa
atcatgctgg
aagcccacca
tcgatggtgg
gcttcaagtt
tcttggggtt
ggattttcac
aggccgattt
ccgataaata
gaggtgtcgc
tgctcggtgce
catgactaat
aaacctcgcc
tgacaaaacc
aaccgtcgaa
ggctggtaac
catcatcatc
ctccgeacgc
caacggccca
gcttgagtcc
cggcgecgge
catcggcgag
tgaggttttc
agaggttctc
cgctgcaggt

aaaccgatga
tcgcgaccat
tcagtctctg
tcctgettgg
tgcttggaca
cccctgggty
gcgaggtttc
tctttccatg
gtgtggttcg
ggccacctag
tgaagtcggt
cgactgatcc
cttgcaggtg
tgtagcgcag
cgtctgtggt
gatcatcgcg
ctcctgtgac
tgctgacacc
ggtcggctga
accaagtact
ggaaacctac
ggagataatc
cgcaacttcg
gacaagctca
gagttcgtag
gccaccgacg
gacggcggca
ggtctccact
tccatcatgc
atcgctgcca
cacttcgtca
gcataccacc
aaggaatgga
tcccaggtgg

cagaagggca

eolf-othd-000002. txt

cagcgcggcec
cctcagcgag
agatctgatc
cgtaatcaat
ggtagccacc
ccatggcatc
gccagegcetg
tagtcatggt
tgcgacgact
ctgaatcggc
gttgttgttg
agtggattcg
cttggatgcc
ccccagattg
taaagctctg
ggaagtcata
ctggtaaaat
gggcttagcet
aaaatttcgt
tttgcgaagc
gaaaggattt
tcgcacagat
cccgcaacgg
tcgccgatca
catccctgga
cagtcatcaa
acgccctcta
tcgtcggtgc
ctggtggctc
acgttgacgg
agatggtcca
ttctccgeta
acgcaggcga
atgctgaaac

ccggacgttg

atcggcgecc
aaagcccatg
aacagagaga
caggatggga
gatgcgtccc
aatgaggcgg
cgcgtagttt
gcccgagtat
tctccgeggt
gttgcttcgg
atgccgacga
gcgatggcgg
acgtgaagtt
cggtcgaggc
gtggcggcaa
attaattact
cgccactacc
gccaattatt
tgcaatatca
gccatctgac
tttacccatg
cggcgttgta
caacactgtc
cggctccgaa
aaagccacgc
ccagctggca
caccgacacc
tggtatctcc
agcaaagtcc
caccccatgt
caacggcatc
cgcagcaggc
cctggattcc
cggcaagcca

gaccgtcaag
Page 60

agtgcgcggt
acgttgccgg
tctcccacca
tcaaggtctg
tggccgcage
gcttcgeegt
tctgagtgcg
agggctactt
gggtgcattc
ccacgatgac
ccatttttcc
cgtagacacc
cgctgaccac
cataattggc
gttctgcaag
ctagtcggcec
cccaaatggt
ccgggettgt
acaaaaaggc
ggattttcaa
ccgtcaagta
ggcctagceag
gctgtctaca
ggcaacttca
cgcgccatca
gatgccatgg
attcgtcgeg
ggcggcgaag
tacgagtccc
gtcacccaca
gagtacgccg
atgcagccag
tacctcatcg
ctaatcgacg

gctgctctty

gaatgttggc
cggagacaat
cccagcgaac
tgcctagaac
cagcatccaa
aaatatcatt
ctgggttgtt
gttcagcacc
gatctgccac
accggagctc
aggggcggaa
accgttgacc
ccggecgggc
gttgttgagt
cgaaagcaga
taaaatggtt
cacacctttt
gacccgctac
ctatcattgg
aagatgtata
cgatcaataa
taatgggctc
accgcagcac
tceccttetge
tcatggttca
acgaaggcga
agaaggaaat
aaggcgcact
tcggaccact
tcggcccaga
acatgcaggt
ctgaaatcgc
aaatcaccgc
tcatcgttga

atctgggtat

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

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100



tgctaccacc
gcgcgetgea
cgtggacaag
tgcttacgca
tgaccctecgce
caaccgcatc
ttacttcaag
cacccagctt
gcgtgcagag
cacctacaag
cgaggttgaa
tagattgtga
caaaaatctt
tcatgtgcgt
cggaggattc
caatgaagga
cgaaggtgta
ccaaggtctc
agccacgcgg
ttaattaaca
aagcggaaca
tactgggcta
gggcttacat
ccagctgggg
ttgccgcecaa
tcgtttcgea
aggctattcg
cggctgtcag
aatgaactgc
gcagctgtgc
€cggggcagg
gatgcaatgc
aaacatcgca

ctggacgaag

ggcatcggcg
gcacagggca
gcacagttcg
cagggcttcg
gacctcgcta
gtcgaagcat
agcgagctcg
ggcctgccaa
cgtctgccag
cgcatcgaca
gcttaaaggc
ggggtttttc
ttaattgctt
cttgggcatg
cgcgccgatc
ttgttcgttg
atcaagtgga
cagaatcgag
cgctggatct
attgggatcc
cgtagaaagc
tctggacaag
ggcgatagct
cgccctctgg
ggatctgatg
tgattgaaca
gctatgactg
cgcaggggcg
aggacgaggc
tcgacgttgt
atctcctgtc
ggcggctgcea
tcgagcgage
agcatcaggg

eolf-othd-000002. txt

aagctgtttt
acctacctgc
tcgaagacgt
acgagatcaa
ccatctggcg
acgatgcaaa
gcgacctcat
ttccagtgtt
cagccctgat
aggatggctc
tctcctttta
gcgtgctgcec
ttacccatgg
ccggegtogy
caggtataaa
gaaatccact
tcgtgggcga
cagatcgctg
gggatggcga
tctagacccg
cagtccgcag
ggaaaacgca
agactgggcg
taaggttggg
gcgcagggga
agatggattg
ggcacaacag
cccggttcett
agcgcggcta
cactgaagcg
atctcacctt
tacgcttgat
acgtactcgg

gctcgcgeca

cgcacgtgca
aggtgtcctc
tcgeccgtgea
ggctggcttc
cggcggetge
cgctgaactt
cgattcatgg
cgcttectcec
ccaaggacag
cttccacacc
acacaacgcc
agggattcgc
ctctgecctt
tctgcagatg
aatcggtgta
gcgcggtgat
taagatacgc
ggtaagaggt
acggaatgtc
ggatttaaat
aaacggtgct
agcgcaaaga
gttttatgga
aagccctgea
tcaagatctg
cacgcaggtt
acaatcggct
tttgtcaaga
tcgtggetgg
ggaagggact
gctcctgecg
ccggctacct
atggaagccg
gccgaactgt
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ctctcecggcy
accgatctgg
ctgtacgcat
gacgagaaca
atcattcgcg
gagtccctgc
cgtcgcgtga
ctgtcctact
cgcgacttct
gagtggtccg
aaaacccctc
€ggaggtggg
gttccaataa
cttcttggec
atccgtgtca
gtgctcgecec
ggtcgcaggg
gagatcgcct
gacatcgatg
cgctagcggg
gaccccggat
gaaagcaggt
cagcaagcga
aagtaaactg
atcaagagac
ctccggecge
gctctgatge
ccgacctgtc
ccacgacggg
ggctgctatt
agaaagtatc
gcccattcga
gtcttgtcga

tcgccaggcet

caaccagcca
aagcacttgg
ccaagcttgt
actgggacgt
ctaagttcct
tgctcgatcc
ttgtcaccgc
acgacagcct
tcggtgcgea
gcgaccgctc
acagtcacct
cgtcgataag
ccttgcgegt
gcacgggttt
gcgatgtgat
tggggaaaat
atttcaccgt
aagaaaagga
ctcttctgcg
ctgctaaagg
gaatgtcagc
agcttgcagt
accggaattg
gatggctttc
aggatgagga
ttgggtggag
cgcecgtgttc
cggtgcectg
cgttccttge
gggcgaagtg
catcatggct
ccaccaagcg
tcaggatgat

caaggcgcgc

2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
3900
3960
4020
4080
4140



atgcccgacy
gtggaaaatg
tatcaggaca
gaccgcttec
cgccttetty
cgcccaacct
tcggaatcgt
agttcttcgc
gtaaggagaa
tcggtegttc
acagaatcag
aaccgtaaaa
cacaaaaatc
gcgtttececc
tacctgtccg
tatctcagtt
cagcccgacc
gacttatcgc
ggtgctacag
ggtatctgcg
ggcaaacaaa
agaaaaaaag
aacgaaaact
atccttttaa
actgttaatt
atgttcagca
gtcatatagc
taagtaaagg
agcggcttgt
gacgtaatgc
ccgttcattt
agcggtttca
ccgtttgcta
cggaagaatg

tagccatctt

gcgaggatct
gcecgetttte
tagcgttggc
tcgtgcttta
acgagttctt
gccatcacga
tttccgggac
ccacgctagc
aataccgcat
ggctgcggcyg
gggataacgc
aggccgegtt
gacgctcaag
ctggaagctc
cctttctecc
cggtgtaggt
gctgcgectt
cactggcagc
agttcttgaa
ctctgctgaa
ccaccgctgg
gatctcaaga
cacgttaagg
aggccggcecg
gtccttgttc
ggaagctcgg
ttgtaatcac
ttacatcgtt
atgggccagt
cgtcaatcgt
taaagacgtt
tcactttttt
actcagccgt
atgtgctttt

cagttccagt
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cgtcgtgacc
tggattcatc
tacccgtgat
cggtatcgec
ctgagcggga
gatttcgatt
gccggetgga
ggcgcgcecgg
caggcgctct
agcggtatca
aggaaagaac
gctggegttt
tcagaggtgg
cctecgtgege
ttcgggaagc
cgttcgetcc
atccggtaac
agccactggt
gtggtggcct
gccagttacc
tagcggtggt
agatcctttg
gattttggtc
cggccgecat
aaggatgctg
cgcaaacgtt
gacattgttt
aggatcaaga
taaagaatta
catttttgat
cgcgegttca
cagtgtgtaa
gcgtttttta
gccatagtat

gtttgcttca

catggcgatg
gactgtggcc
attgctgaag
gctcccgatt
ctctggggtt
ccaccgccge
tgatcctcca
ccggeceggt
tcecgettect
gctcactcaa
atgtgagcaa
ttccataggc
cgaaacccga
tctcctgttc
gtggcgcttt
aagctgggct
tatcgtcttg
aacaggatta
aactacggct
ttcggaaaaa
ttttttgttt
atcttttcta
atgagattat
cggcattttc
tctttgacaa
gattgtttgt
cctttcgett
tccattttta
gaaacataac
ccgcgggagt
atttcatctg
tcatcgttta
tcgctttgea
gctttgttaa

aatactaagt
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cctgcttgcec
ggctgggtgt
agcttggcgg
cgcagcgcat
cgaaatgacc
cttctatgaa
gcgcggggat
gtgaaatacc
cgctcactga
aggcggtaat
aaggccagca
tccgeececc
caggactata
cgaccctgcec
ctcatagctc
gtgtgcacga
agtccaaccc
gcagagcgag
acactagaag
gagttggtag
gcaagcagca
cggggtctga
caaaaaggat
ttttgcgttt
cagatgtttt
ctgcgtagaa
gaggtacagc
acacaaggcc
caagcatgta
cagtgaacag
ttactgtgtt
gctcaatcat
gaagtttttg
ataaagattc

atttgtggcec

gaatatcatg
ggcggaccgc
cgaatgggct
cgccttctat
gaccaagcga
aggttgggct
ctcatgctgg
gcacagatgc
ctcgctgege
acggttatcc
aaaggccagg
tgacgagcat
aagataccag
gcttaccgga
acgctgtagg
accccccgtt
ggtaagacac
gtatgtaggc
gacagtattt
ctcttgatcc
gattacgcgc
cgctcagtgg
cttcacctag
ttatttgtta
cttgcctttg
tcctctgttt
gaagtgtgag
agttttgttc
aatatcgtta
gtaccatttg
agatgcaatc
accgagagceg
actttcttga
ttcgecttgg

tttatcttct

4200
4260
4320
4380
4440
4500
4560
4620
4680
4740
4800
4860
4920
4980
5040
5100
5160
5220
5280
5340
5400
5460
5520
5580
5640
5700
5760
5820
5880
5940
6000
6060
6120
6180
6240



acgtagtgag
aactgctgta
acaccgttga
gtttgtttgc
gatgtaaatg
gcatcgaatt
gtttcgccga
ccggctaatg
tgtaatggcc
gacgaatcaa
atatcatggc
tctttcgcaa
gttgcttgtt
gttagcggtc
aaaaaaagac
ttttaggtct
ctattagact
cataaaagga
ttctctgtat
tcagaaaata
gggttaaaaa

gtacca

gatctctcag
cattttgata
tgttcaaaga
cgtaatgttt
tggctgaacc
tgtcgctgtc
ctttttgata
caaagacgat
agctgtccca
attcagaaac
gtgtaatatg
acgcttgagt
ttgcaaactt
tgcttcttcc
ctaaaatatg
tgcctgettt
ctcgtttgga
tttgcagact
tttttatagt

tcataatatc

ggatcggcgg
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cgtatggttg
cgtttttccg
gctgtctgat
accggagaaa
tgaccattct
tttaaagacg
gaacatgtaa
gtggtagccg
aacgtccagg
ttgatatttt
ggaaatgccg
tgcgectect
tttgatgttc
agccctectg
taaggggtga
atcagtaaca
ttgcaactgg
acgggcctaa
ttctgttgca
tcatttcact

ccgctcgatt

tcgcctgage
tcaccgtcaa
gctgatacgt
tcagtgtaga
tgtgtttggt
cggccagegt
atcgatgtgt
tgatagtttg
ccttttgcag
tcattttttt
tatgtttcct
gccagcagtg
atcgttcatg
tttgaagatg
cgccaaagta
aacccgcgceg
tctattttcc
agaactaaaa
tgggcataaa
aaataatagt

taaatctcga
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tgtagttgcec
agattgattt
taacttgtgc
ataaacggat
cttttaggat
ttttccaget
catccgcatt
cgacagtgcc
aagagatatt
gctgttcagg
tatatggctt
cggtagtaaa
tctecttttt
gcaagttagt
tacactttgc
atttactttt
tcttttgttt
aatctatctg
gttgcctttt
gaacggcagg
gaggcctgac

ttcatcgatg
ataatcctct
agttgtcagt
ttttccgtca
agaatcattt
gtcaatagaa
tttaggatct
gtcagcgttt
tttaattgtg
gatttgcagc
ttggttcgtt
ggttaatact
tatgtactgt
tacgcacaat
cctttacaca
cgacctcatt
gatagaaaat
tttcttttca
taatcacaat

tatatgtgat

gtcgggcecg

6300
6360
6420
6480
6540
6600
6660
6720
6780
6840
6900
6960
7020
7080
7140
7200
7260
7320
7380
7440
7500
7506



