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GARDNER, Timothy Stevens
HAWKINS, Kristy michelle
MEADOWS, Adam Leon
TSONG, Annie Ening

TSEGAYE, Yoseph

<120>
<130>

<150>
<151>

<160> 54
<170>
<210> 1
<211>

<212>
<213>

DNA

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

<400> 1

1380

Dickeya zeae

misc_feature
(1.
Dickeya zeae eutE gene sequence

(13800

rPatentIn version 3.5

atggagcatt cagttatcga accgacagtg cccatgecgc

ccatctggaa
cagttgtegt
cgctatgeac
gataaataca
gcggaagttc
gtggertecy
atgattgcgg
ttacgcacaa
ctggtatccg
attggattac
gataaacgtt
gatataccga
tgtgccgacy
atgcaacgea
ttgetgageg
gatgecgeta

cttgctgaaa

tecttttctag
ctgtggagtt
aggttctggc
ttaaaaatgt
tgacaggcga
tgacgccaag
cagggaattc
tatcgettct
tcgcaaatece
tegtegtaac
taattgccge
aagcegetey
agaaagtatt
acaargctgr
atatagatga
aactagegge

cagatgctga

cctggacgat
acgccagceaa
ggaaatggcg
tfcacagyct
caatggecty
cacgaaccca
agtcgttttt
taacaaagca
caacatcgaa
aggtggtgag
agygcgeegoga
cgcaatagta
aatcgtggtt
tttactgacy
gcaggggaag
ggccattggt

tcatcecttit

gcagtccagy
gttattaaag
gtggctgaaa
cgccatacac
acactgatty
gcegecacag
gcaccgcacc
attgtggcga
acagctcaac
0cggtyggtog
aacccccecag
aagggegett
gatcgegrag
cctgaacaga
ggacgcgtga
ttagaagtgt

gcagtaaccg

rage 1

tgceagecat
cggcaaccct
caattagagt
caggtatggg
ccggeattga
aaaatgcccc
tcatcaataa
catccgecaa
caggtygggcec
gectgtteeg
aagcgacgeg
tagtegttga
cgtttgacaa
ccgacgectt
cagaacgact
accgegatta
cagaacacac

aattaatgat
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gtttgacgcg
ggcacaacaa
tgcaggcgaa
tcgggtagty
atgrctgage
ttggggagtyg
tgcaatttcc
aaatgtgtcc
agaaaatctg
ttatccaggt
caaacacact
cgaaacagcg
caatattatt
attagccgaa
tcrgeeeyct
tgtoggggagg
aagattatta

gcecegtattg

60
120
180
240
300
360
420
480
540
600
660
720
780
840
800
960

1020
1080
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cctgttatcc gtgtaaaaaa cgttgatgac gcecattgocc tcgctgtaaa

ggttotcgtc acactgcage aatgcattcg acaaacatta

aatgctataa atacatcaat ttttgttaaa aatggtccgt

ggtggcgagyg getggacgtc gatgactata tctacaccca

gcacgcacct tcgtacgtit acgtagatgt gtattggttg

<210> 2
<211> 459
<212> PRT

<213> Dickeva zeae

<220>
<221> misc_feature
<222> (1)..(459)

<223> UbDickeya zeae eutE protein seguence

<400> 2

sMet Glu His Ser val Ile Glu Pro
1 5

Met Phe Asp Ala Pro Ser
20

Gln Ala Ala Thr Leu Ala
35

Gin Gin val Ile Lys Ala
50

val Leu Ala Glu Met Ala
65 70

Asp Lys Tyr Ile Lys Asn

Glu Cys Leu Ser Ala Glu
100

Ile ¢lu Asn Ala Pro Trp
115

Asn Pro Ala Ala Thr val
130

Gly Asn Ser val val Phe
145 150

Leu Arg Thr Ile Ser Leu
165

Gly

GIn

Ile

55

val

val

val

Gly

Ile

135

Ala

Leu

Ile

GlIn

40

Arg

Ala

Ser

Leu

val

120

Asn

Pro

AsSn

Thr

Phe

25

GlIn

val

Glu

Gln

val Pro
10

Ser Ser

Leu Ser

Ala Gly

Thr Gly

75

Ala Arg

- 90

Thr

105

val

Asn

His

Lys

Gly Asp

Ala ser

Ala Ile

Pro Ser
155

Ala Ile
170

Page 2

ggaacctgaa

gtatcgetgg

caggggaagy
acatgttcag

Met

Leu

Ser

Glu

60

Met

His

Asn

val

Ser

140

Ala

val

Pro

Asp

val

45

Arg

Gly

Thr

Gly

Thr

125

Met

Lys

Ala

Leu

AsSp

30

Glu

TYr

Arg

Pro

Leu

i10

Pro

ile

Asn

Thr

acttgagagt
tcggatggea
gctgggectg

agtraccrca

aatcgcgtaa

Pro Ala
15

Ala val

Leu Arg

Ala GIn

val val

80

Gly Iie
95

Thr Leu

ser Thr

Ala Ala

val ser

160

Gly Gly

1140
1200
1260
1320
1380



Pro

Glin

Gly

Ile

225

AsSp

Asn

val

L.eu

Ile

305

ASp

Thr

Thr

ASp

Thr

383

Asn

Gly

Pro

Glu

Arg

Glu

210

Ala

Asn

Ala

Thr

250

ASp

Ala

Arg

Glu

370

Ala

Ala

Leu

Thr

AsSn

Leu

195

Ala

Ala

Pro

Ile

275

Pro

Glu

Ala

Leu

Leu

355

Ala

Ala

Ile

Gly

Leu

180

Phe

val

Gly

LYS

Ile

260

Ala

Glu

Gln

Lys

Leau

340

Met

Ile

Met

Asn

Leu

420

Glu

Leu

Arg

val

Ala

Ala

245

Cys

Leu

Gin

Gly

L.eu

325

Leu

Met

Ala

His

Thr

405

Gly

Gly

val

TYyr

Glu

Gly

Ala

Ala

Leu

Thr

Lys

310

Ala

Ala

Pro

Leu

Ser

390

ser

Gly

val

Ser

Pro

Ala

215

Asn

ATg

ASD

Ala

Glu

295

Gly

Ala

Glu

val

Ala

375

Thr

Ile

Glu

Thr

107345_00374_SEQLIST
val Ala Asn Pro Asn Ile

Gly

200

Ala

Pro

Ala

Gliu

Glu

280

Arg

Arg

Ala

Thr

Ley

360

val

Asn

Phe

Gly

Ser
440

185

Ile

Arg

Fro

Ile

Leu

val

Ile

Asp

345

Pro

Lys

Ile

val

Gly

Lys

val

val

250

val

GIn

Leu

Asn

Gly

Ala

val

teu

Arg

Lys

410

Thr

Arg

page 3

Leu

His

val

235

Lys

Leu

Arg

Pro

Asp

I'le

Glu

Asn

395

Asn

Ser

Thr

lLeu
Thr
220
val
Gly
ITe
Ash
Ala
300
Asp
Glu
His
Arg
Ser
380
Leu
Gly

Met

Phe

val

205

ASD

Asp

Ala

va'l

Asn

285

Leu

Tyr

val

Pro

val

365

Gly

Asn

Pro

Thr

val
445

Glu

190

val

Lys

Glu

ser

val

270

Ala

Leu

val

Ser

rhe

350

LysS

Cys

Arg

Cys

Ile

430

Arg

Thr

Thr

Arg

The

Phe

255

ASD

val

ser

Gly

Glu

335

Ala

Asn

Arg

Met

Ile

415

Ser

Leu

Ala

Gly

t.ey

Ala

240

Asp

ATg

Leu

ASp

val

vai

Ala
400
Ala

Thr

Arg
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aacactggtg
tggccatcat
aacccttace
atctggattt

getgaaartg

ttcaacgatg

aattggtcca
gttagaaaag
cccaagacaa
agtgaccaac
gattcggtca
cgtgtgttte
ttatttatac
taattgcata
aacctgecta
ctgoagtita
atgctatcge
gcttgtttca
gegtactect
ctetateece
<2106> 4

<211> 713

<212> FERT
<213>

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

<400> 4

1

aagaacttaa
ttgcaagaac
ctggctacta
tgggtcgtgt
aggctgctat
acttgactgg
ccgeaacaga
acatcgggec
gatctggcaa
taggcgacgt
agtigtaatg
tgttctctta
ttataattat
aagtgtcaat
tatcttcagy
atatgcactg
agtatatgat
ttgatccatc

cccactttat

gcgtgcttgg

misc_feature
(1.

Saccharomyces cerevisiae

(713

107345_C0374_SEQLIST

taccagccac
tatttggaaa
tttcactggt
agacgatgtg
tatcgaagat
tcaagcagtt
tgatgaatta
atttgccgea
aattatgaga
ttctacattyg
atgatttctt
taaccgagcet
ttattcttta
cagcacatcc
aacaactgcc
aaattrtacct
Tergtgttcg
agtgrggctc
gugcagtect

ccggecgt

Saccharomyces cerevisiae

Met Ser Pro Ser Ala val Gln Ser
5

Glu ITe Asp E%s Leu Lys Ala Lys

Gln Gln Lys Lys Glu His Glu Tyr
35 40

val Pro Gin Arg Pro Ile ?Er ASp

50

gcagagggtg
aatcatgata
gatggtgctg
gtgaacgtct
ccaattgtgg
gctgcatttg
caagatatca
ccaaaattga
cgtattttaa
tcaaaccety
tcctttitat
gcttacttat
catactgtta
tCctatatcoe
gcatcgctac
agcecgtttta
titttcgtct
gtaggtacca

tgtatcgact

tccttgeegt
ggtatctaga
caaaggataa
ctggtcaccg
cecgagtgtye
tggtgttgaa
agaagcattt
tcattttagt
gaaaaatcct
gcattgttag
attgacgact
tattatttca
caagaaactc
tatcCaacaac
caccactact
cacaagacca
tgcgaaaggce
gcaaaaccac

tgctcattat

ACS1 protein sequence

caaagctyea
cacttatttg
ggatggttat
tctgtctace
tgttgtcgga
aaacaaatct
ggtctttact
ggatgacttg
agcaggagaa
acatctaatt
trtttttttt
ccrtotettt
Tttt ctacat
aaatttgaca
tgtgaagtcc
taatccatce
atcctcaatg
ttcatcageg

aatacatttg

Ser Lys Leu Glu Glu Gln Ser Ser
10

15

Met Ser Gin Ser Ala ser Thr Ala

25

Glu His Leu Thr Ser val Lys Ile

45

Arg teu Gin Pro Ala Ile Ala Thr

Page 5

1620
1680
1740
1800
1860
1820
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2728



His

65

Lys

Gin

Ser

Gly

Thr

145

Gly

Ala

Ala

Ile

ser

225

Ile

ATg

Leu

Arg

Pro

305

Ser

Tyr

Glu

Phe

Lys

Gln

130

Pro

Tyr

Gin

val

ser

210

ASn

Thr

Ile

vai

ASp

290

cys

Gly

Ser

Ser

Leu

Thr

115

ieu

Asn

Ser

va'l

Tyr

195

Arg

Ser

Thr

val

Tyr

275

Leu

Thr

ser

Pro

Ile

Asn

100

Gly

Asn

Lys

Ile

Leu

180

Met

ile

Leu

Asp

ASp

260

Arg

ASp

Pro

Thr

His

Glu

85

Trp

Arg

Ala

Lys

Thr

165

Thr

Pro

Gly

Arg

Glu

245

ASD

Lys

Trp

val

Gly

Leu

70

ASp

Ser

Pro

Cys

Ala

150

Tyr

Tyr

Met

Ala

230

Ser

Ala

Thr

Ala

ASp

310

Ala

ASp

Pro

LysS

Ser

TY"r

135

Ile

Lys

Ser

val

Ile

215

Arg

Asn

Leu

Asn

Thr

295

ser

Pro

107345_00374_SEQLIST

Gly Leu GIn égp Tyr Gln

Ala

Pro

Phe

120

AsSnh

Ile

Glu

Met

Pro
200

APrg

Arg

ASh

280

Glu

Glu

LysS

Lys

Phe

105

Gln

Cys

Phe

Leu

Ser

Asn

Gly

Glu

265

Pro

Lys

ASp

Gly

Phe

90

AsSp

Asn

val

Glu

Leu
170

- val

Ala

val

Asp

Ser

LYS

Pro

val
330

Page 6

Phe

LYs

Asn

AsSp

Gly

Glu

Arg

Ile

val

Gly

Lys

Pro

val

LYS

Leu

315

Gln

Gly

val

Ala

Arg

140

ASp

Glu

Lys

Ile

Phe

220

Asp

val

Gly

Ala

His

Ser

Phe

Trp

His

Glu

val

Gly

Thr

205

Ala

Ser

Ile

val

Phe

285

Lys

Leu

Ser

Arg

Lys

Ile

110

Phe

Ala

Pro

Cys

190

Leu

Gly

Lys

Gy

Thr

Leu

Thr

Leu

Ala

95

Pro

Leu

Leu

Gly

Gin

175

Thr

l.eu

Phe

val

Thr

255

His

Ala

Tyr

Tyr

Ala

His

80

Thr

Asp

Ash

Lys

Glin

160

val

val

Ala

Ser

val

240

Lys

val

Pro

TYr

Thr

320

Gly



Tyr

GIn

His

val

385

Ile

Leu

Leu

Glu

Ile

465

Pro

Pro

Glu

Trp

ASp

Ala

Leu

Glu

Thr

370

Phe

Ite

Arg

Lys

val

450

val

teu

Phe

Leu

Pro

230

Thr

Ala

val

Ala

Leu

Asp

Tyr

Glu

ASp

Leu

Ser

435

rp

AsSp

Ala

Phe

Asn

515

Ser

Tyr

Lys

val

Ile
595

Gly

340

val

val

Gly

Glu

Leu

420

Leu

Glu

Thr

Gly

Gly

500

Thr

Phe

Leuy

ASp

Asn

580

Ile

Ala

Phe

va'

Thr

His

405

Lys

Arg

Trp

Tyr

Ser

Ala

Asnh

Lys

vatl

Glu

Leu

Phe

Tyr

Pro

3580

Lys

Arg

Cys

Tyr

ASp

His

Arg

Pro

550

Asp

ser

Asp

Leu

Thr

Gly

Ala

val

Ala

Leu

107345_00374_SEQLIST

Thr Met Arg Tyr Thr Phe
345

Ala

360

Pro

Tyr

Thr

Gly

Gly

© 440

ser

455

Glin

Thr

Ala

Ala

Thr

535

Tyr

Gly

Gly

Pro

Giu

Thr

Pro

val

Glu

520

Ile

Pro

Tyr

His

Ile
600

Gly

Leu

Pro

Gin

Asp

Ser

Lys

Glu

Met

val

505

Gly

Trp

Gly

Ite

ASP

Leu

Asn

Phe

410

Ser

val

Ile

Ser

LysS

Leu

val

LYS

Tyr

Leu

Ile

Tyr

Tyr

395

Tyr

Tyr

Gly

Gly

Gly

Pro

Asp

Leu

Asn

Tvr

555

Ile

ser

Gly

Gly

ser

va'l

Tle

Glu

LYyS

Ser

Gly

Pro

ala

His

540

Phe

Leu

Thr

Ala Glu Cys

page 7

Trp
365
Cys
Arg
Ala
Glu
Pro
445
Asn
His
Ser
ASN
val
525
Asp
Thr
Gly
Ala

ala
603

350

Ile

Ala

Tyr

Pro

AsNn

430

Tle

Glu

Leu

Ala

Thr

510

LYS

Arg

Gly

Arg

Glu

590

val

Thr

Thr

Thr

Trp

Thr

415

His

Ala

Ile

val

ser

495

Gly

Ala

Tyr

Asp

val

575

Tle

val

His

Gly

Leu

ASp

400

Ala

Ser

Ala

Pro

Thr

480

Phe

Glu

Ala

Leu

Gly

560

ASp

Glu

Gly



Phe Asn

610

Asp

Lys Asnh

625

LyS

Ile Lys Lys

Ala Ala Pro

Ser Gly

Ser Asp

690

Arg His Leu

705

<210> 5

<23il> 2287
<212> DNA
<213>

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

<400> 5
accteeccygey

misc

(D.

grrtatgaag
ccecggeaagy
aatgagccag
tacaccaaag
aaattgaatyg
gctttgatct
ctcagaaaag
acagtggcta
cgtattggtg
cgtgtegttg
aagaccatca

cgtatcttgg

AsSp Leu

Ser Asn

Thr

- 107345_00374_SEQLIST

Thr

630

His Leu

645

LYys Leu

Ile Met
Leu

Gly

Ile Asp

val

Ie

Arg

AsSp

Ser

Phe Thr

Ile

Leu

Ile
680

Arg

val
695

Ser

val Lys

710

_feature
L(2287)

saccharomyces cerevisiae

saccharomyces cerevisiae

Ala

val

val

665

Leu

Thr

Gin Ala val Ala Ala phe

Thr Asp

635

Arg
650

LYS
ASp ASp
Arg

Lvs

Leu Ser

Leu

val
620

Asp Glu Leu

Asp Ile Gly

Leu Pro Lys

670

Leu Ala

685

Asn
700

Pro Gly

val Leu

GIn Asp

640

Pro Phe

655

Thr Arg

Gly Glu

ITe val

ACS2 nucleotide sequence

acciccaaaa tcgaactacc ttcacaatga caatcaagga acataaagta

crcacaacgt
gttacgtiac
aaaaattctt
ttcaatctgg
catcatacaa
atgaagctga
tttcocaaat
tctatttgec
ctattcactc
acgctaattc
acactaaaaa

ttttccaaag

aaaggctctt
tgatatgcaa
tgataagaty
ttcattgaac
ttgtgttgac
tgacgaatcc
cgctggtgtc
aatgattcca
tgttgtettt
taaagtggtc
aatrtgttgac

aactggtact

aaggctecte
cattatcaag
gctaaggaat
aatggtgatg
agacatgcect
gacaacaaaa
ttaaaaagct
gaagcggtca
gctgggttct
atcacttgtg
gaaggtttga
gaaggtatte

Page 8

aacattttta
aaatgtatca
acttgcattg
ttgcatggtt
ttgctaatcc
tcatcacatt
ggggcgttaa
ttgctatgtt
ccgerggtic
atgaaggtaa
acggagtcga

caatgaaggc

caacagccaa
acaatctatc
ggatgctcca
tttgaacggt
cgacaagceca
tggtgaatta
gaaaggtgac
ggctgtggct
gttgaaagat
aagaggtggt
tttggritec

cggtagagat

60
120
180
240
300
360
420
480
540
600
660
720
780
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Ala

Tyr

Asn

Trp

65

ASP

val

Glu

Leu

Lys

145

val

val

Ala

Lys

AsSp

225

Ile

Lys

Leu

Leu

val

Glu

50

Asp

val

ASp

ala

Arg

130

Lys

Iie

Phe

Asn

Thr

210

Leu

Pro

Gin

Phe

Lys

Thr

35

Pro

Ala

Ala

Gly

Ala

Ala

ser

195

Ile

val

Met

Arg

Leu
275

Ala

20

ASp

Glu

Pro

Trp

His

100

ASp

val

ASp

Met

Lys

ASh

Ser

LYS

Thr

260

Leu

Pro

Met

LysS

Tyr

Phe

85

Ala

Giu

Ser

Thr

Leu

165

Phe

val

Thr

Arg

Ala

245

Tyr

Tyr

Glin

Glin

Phe

Thr

70

l.eu

Phe

Ser

Gln

val

150

Ala

Ser

val

LyS

Ile

230

Gly

Leu

Thr

His

Phe

55

Lys

Asn

Ala

ASp

Ile

135

Ala

val

Ala

Ile

Lys

leu

Arg

Pro

Ser

107345_00374_SEQLIST

Phe Tyr Asnh Ser Gin Pro
25

Tyr

40

Asp

val

Gly

ASh

Asnh

120

Ala

Ite

Ala

Gly

Thr

200

Ile

val

ASD

Pro

Gly

Gin

Lys

Gin

Lys

Pro

105

Lys

Gly

Tyr

Arg

Ser

185

cys

val

Phe

Tyr

val

265

Ser

Glu

Met

Ser

L.eu

90

ASD

Tle

val

Leu

Ile

170

Leu

ASD

ASp

Gin

250

ser

Met

Ala

Gly

75

Asn

LYS

Ile

Leu

Pro

155

Gly

Lys

Glu

Glu

Arg

235

Trp

cys

Tyr

Lys

60

Ser

Ala

Pro

Thr

Lys

140

Met

Ala

ASp

Gly

Gly

Thr

His

ASp

Thr Gly Ser

rpage 10

Gln

45

Glu

Leu

ser

Ala

Phe

125

Ser

ITe

Ile

Arg

LYS

205

Ley

Gly

Giu

Ata

Pro
285

Gly

30

Gin

Tyr

Asn

Tyr

Leu

110

Gly

Trp

Pro

His

val

190

Arg

Asn

Thr

Glu

Glu

270

Lys

Lys

ser

Leu

Asnh

Asn

95

Ile

Glu

Gly

Glu

Ser

175

val

Gly

Gly

Glu

Ala

255

ASD

Gly

Gly

His

Gly

80

Cys

Tyr

Leu

val

Ala

160

val

ASp

Gly

val

Gly

Ala

Pro

val



val

Leu
Tyr
Tyr
Glu
385
Gly
Gly
Gly
Gly
Pro
465
Ala
His
Phe

Arg

Thr
545

His

290

val

Gly

Gly

Gly

val

370

Ile

Glu

Asn

ser

ser

450

val

val

Asp

Thr

Thr

Phe

Trp

Thr

Arg

355

Ala

Ala

Pro

Lys

His

Ala

Thr

Lys

Arg

Arg

Glu

Thr

ASp

Ile

Ala

340

Tyr

Pro

LYs

ASh

420

L.eu

Thr

Gly

Ser

Tyr

500

Asp

val

Ile

Gly

Ile

Thr

325

Ser

Trp

Thr

Tyr

ser

405

Cys

Ile

va'l

val

Pro

485

Met

Gly

Asp

Glu

Gly

His

310

Gly

Ile

Arg

Ala

Asp

390

Pro

val

Ala

Pro

Glu

470

Trp

ASD

Ala

ASp

Ala
550

Tyr

295

Pro

His

Ile

Ile

Leu

375

Thr

ASp

Ile

Pro

phe

455

Ley

PO

Thr

Gly

val

535

ser

107345_00374_SEQLIST

Let Leu Gly Ala Ala Leu

Glu
Thr
rphe
Ile
360
Arg
Ser
Leu
Cys
Leu
440
Phe
Glu
Ser
Tyr
Arg
5

val

Ile

ASD

Tyr

Glu

345

Gin

Leu

Ser

Trp

Gly

Gly

Met

Leu

505

ASp

Asn

sSer

val

Ala

330

Ser

Arg

Ile

Leu

Glu

410

Thr

Gly

Ite

Asn

Ala

480

Lys

His

val

AsSh

Leu

315

Leu

Thr

His

Lys

395

Trp

Mat

Ala

Asn

ASD

475

Arg

Pro

ASpP

ser

His
555

300

rphe

Tyr

Pro

Lys

Tyr

Trp

val

Ala

460

val

Ser

Tyr

Gly

Gly

540

Glu

Page 11

Thr
Gly
Ala
Ala
365
val
Leu
His
Gin
Pro
445
Cys
Gtu
val
Pro
Tyr
His

AsSnh

Thr

Ala

Pro

Tyr

350

Thr

Gly

Gly

Glu

Thr

430

Thr

Ile

Gly

Trp

Gly

510

Tyr

Arg

val

Thr

Gly

Leu

335

Pro

His

Glu

Ser

Lys

Ile

val

Asn

495

His

Trp

Leu

Ser

Arg
ASp
320
Thr
ASp
rhe
Ala
val
400
val
ser
Pro
ASD
Leu
480
Tyr
Ile

Ser

Glu
560



Ala ala vai

Ala Tyr val

Ala
595

Gly Asp

Gin val

610

Lett

Ile val

625

Leu

Arg va'l Leu

Leu Thr Thr

val Glu Asn

675

<210> 7

<211> 1798
<212> DNA
<213>

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

<400> 7
gcacccaggyg

(.

ttaaagacgt
atgacagtgce
atcaacaaca
acggaagaag
caggecgecy
ggtaaggctt
atcgagactt
atcaactatt
actggtagaa

attccrtgga

val

ser
280

Glu His

Arg Gly

Arg AsSp

Arg

Leu
660

GIn Phe

misc_feature

. (1798)

acacacagca
ctgcatecte
ctatcaagct
agtttgttcc
aaatatgtca
accgtgeett
tgtacaggtt
tggataacgg
tgaaatcttc
cccatttttc

atttcccact

Ile

Lys

Ile

Glu

Leu

630

val

Asn

Phe

10734500374 _SEQLIST

Pro ASp Glu Leu Thr
570

Asp Gly Tyr Leu GlIn

585

Thr Pro Asn Leu

600

Asp

Ile
615

Gly Pro Phe Ala

Pro Thr Ser

635

AFrg Arg

Glu Ala

650

Ala Ser Asn

val val

665

Pro Glu Pro

Ser Gln Lys Lys Lys

Gly Gin Thr

Ala
590

Asn Asn

GHu

Arg

Ser
620

Lys

Gly Lvs Tle

Glu Gln Leu

Ile
670

Ala 1le

val

575

Thr

Leu

Thr

Met

Gly

Ser

val

Ile

Ile

ASp

Ala

680

saccharomyces cerevisiae

gcgaagtatt ttcagaatgt tcagtagatc

cattgggaga
gcceaatgyg
ttctaaacag
tatttatgaa
ctetaatggg
agccgaatta
taaagctatc
tgctggettt

ttacactaag

gttgatgtgg

cttcaattga
ttggaatatg
aacaagacct
ggtagagagg
tcttggaacy
attgaacagg
tcttectega
gctgataaaa
agacagcctt
gcctggaaga
Page 12

gatatttctce
agcaaccaac
tcgaagtcat
acgatgtgga
gtatcgacce
acaaggatgr
gaggagatgt
ttgatggtag
tgggtgtttg
ttgecectge

Saccharomyces cerevisiae ALD4 nucleotide seguence

tacgctctge
acaccttcct
ggggttgttc
taacccrtce
agaggcegty
tattgacagg
cattgcttce
tgatttagtc
aatgattgat
tgggcagatt

tttggtcacc

60
120
180
240
300

360

420
480
540
600
660
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Ile

65

Glu

Asn

Tynr

ITe

val

145

LysS

Thr

Phe

Gly

Leu

225

Ile

Asn

Leu

Leu
305

Gly

Asn

Asp

Gly

Arg

Glu

130

ASD

e

LYS

Pro

Asn

210

TYyr

Asn

His

APg

Glu

290

Lys

Glu

Pro

Asp

Ser

Leu

115

Thr

Ley

ASp

Arg

Leu

195

Thr

val

Ile

Pro

His

275

Leu

Lys

val

Ser

val

Leu

val

Gly

Glin

180

Leu

val

Ser

val

LYyS

260

ile

Gly

Ala

Cys

Thr

Glu

85

Asn

Glu

Asp

Ile

Met

val

Lys

ser

245

Tyr

Gly

val

Cys
325

Glu

70

Glu

Gly

Leu

Asn

Ash

150

Met

Leu

Trp

Leu

Tyr

230

Gly

Lys

Gln

LysS

cln

310

Ala

Glu

Ala

Ile

Ile

Gly

TYyF

Ile

Gly

LYS

Ile

rhe

LYS

Ser

ser

295

Ash

Gly

167345_00374_SEQLIST
Glu Ile Cys His Ile Tyr
75 '

val
Asp
Glu
120
Lys
Leu
Asp
val
Trp
200
Thr
Pro
Gly
val
Ala
280
Pro

Ile

Ser

Gln

Pro

105

Gln

Ala

Lys

Thr

Lys

Ala

Gin

Lys

Ala

265

Ala

ASh

Ile

Arg

Ala

90

Ile

ASp

Ile

Ser

Ile

Glu

Ala

Ile

250

Phe

Ala

ITe

Leu

val
330

Ala

Asp

Lys

Ser

Ser

155

Arg

G1In

Ala

Ser

Gly

val

Thr

Gly

va'l

Asp

Arg

Asp

Ser

140

Ala

Thr

Ile

Pro

Thr

220

Ile

Gly

Gly

Leu

Phe

300

Ile

Page 14

Arg

Gly

val

125

5er

Gly

His

Ile

Ala

205

Pro

Pro

Glu

Ser

LYS

285

Ala

Tyr

Glu

Glu

Arg

Phe

Phe

Pro

190

Leu

Ley

Pro

Ala

Thr

270

LyS

AsSp

Tyr

Glu

Gly

Phe

95

Ala

Ala

Gly

Ala

Ser

175

Trp

val

Ser

Gly

Ile

255

Ala

val

Ala

Asn

Ser
335

Arg

80

Ser

Leu

Ser

ASp

ASp

160

Tyr

Ash

Thr

Ala

val

240

Thr

Thr

Thr

Giu

Ser

320

Ile



TYr

val

Gin

Glu

385

Tyr

ITe

Lys

Leu

Ala

465

Phe

Arg

val

ASD

Gly

Met

370

Gly

Phe

val

Ser

Ala

450

Asp

His

Glu

Arg

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

<220>
<221>
222>
«<223>

<400>

catatggcgt atccaagecg aaaccctttg cctcatcccc acggaataag geagecgaca
aaagaaaaaC gaccgaaaag gaaccagaaa gaaaaaagag ggtgggcgeg ccgcggacgt
gtaaaaagat atgcatccag cttctatatc gctttaactt taccgtttty ggcatcggga

acgtatgtaa cattgatctc ctcttgggaa cggtgagtge aacagatgcg atatagcacco
Page 15

Lys

ASp

355

Gin

Ala

Ile

LYysS

Ala

435

Ala

Arg

His

Met

Ala

515

9
2744
DNA

Phe

340

Pro

L.eu

Thr

Lys

Glu

420

ASp

Gly

val

Ala

Ser

500

Lys

Ile

Phe

Asn

Leu

Pro

405

Glu

Glu

Ile

Asn

val

485

val

Leu

Glu

ASp

Lys

Ile

390

Thr

Ile

val

His

Ala

470

Pro

ASp

Asp

Glu

Glu

Ile

375

Thr

val

Phe

Ile

Thr

455

Gly

Phe

Ala

107345_00374_SEQLIST
Phe Lys Ala Ala ser Glu

Ser

360

Leu

Gly

Phe

Gly

Ash

440

Ser

Thr

Gly

Leu

Saccharomyces cerevisiae

misc_feature
(1)..(2744)

saccharomyces cerevisiae cytosolic aldehyde dehydrogenase 6

345

Thr

Lys

Gly

Gly

Pro

425

Met

AsSnh

val

Gly

Gln
505

(ALD6} nucleotide sequence

9

Phe

Tynr

Glu

ASD

410

val

Ala

Iie

Trp

Phe

490

Ash

Gln

val

395

val

val

Asn

AsH

Ile

475

Asn

TYr

Gly

Asp

380

Leu

LYS

Thr

ASp

Thr

460

Asn

Ala

leu

Ala

365

Ile

Gly

Glu

val

Ser

445

Ala

Thre

Ser

Gln

Ser

350

Gn

Gly

Ser

Asp

Thr

430

Glu

t.eu

Tyr

Gly

val
510

Ile

The

Lys

Lys

Met

415

Lys

Tyr

Lys

AsSn

L.eu

495

Lys

Lys

Ser

Asn

Gly

Arg

Phe

Gly

val

60
3120
180
240
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tcttaagcta
agttgagaaa
agggagcaca
acatgagagc
ttcttegaac
tgecctaaggt
gaaacaacat
ctggacgage
<210>
<211>

<212>
<213>

10
500
PRY

<220
<221>
<222>
<223>

gtgtacaaca
aaggtttgaa
ttgagctaat
attcccccga
agtaaggctt
ggaccctgac
gctctatggy

caaatcacca

misc_feature
{1)..(500) o
saccharomyces cerevisiae

107345_00374_SEQLIST

saccharomyces cerevisiae

{ALDG) protein sequence

<400> 10

Met Thr Lys
1

Pro Asn Gly

Phe Met

35

Lys

Thr Glu

50

ser

val Glu

65

Tyr

Trp Ala Thr

Ala Asp Glu

Asn
115

Leu Asp

Ile
130

Ala AsSn

Leu

Leu

20

Lys

Asn

Ala

Gln

Leu

100

Gly

Cys

His

5

Thr

Ala

Thr

Ile

Asp

85

Glu

Lys

L.eu

Phe Asp Thr

Tyr Glu Gin

Gln Gly

40

ASp

val Cys Glu

55

Glu Ala

70

Cys

Pro Arg Glu

Ser Gln Ile

Ala
120

Thr Leu

Arg Asp Ala

actgctatat
aaaaatagca
ataacataaa
gtactgccat
tttggttcat
aataccgetg
tatggatcag

ttagtagaga

cCaaagaada

atacaaagac

cactgegaac

ttcgecatca

cactttctic

caatgctact

ggacaatacg

taaaacgtga

cytosolic aldehyde dehydrogenase 6

Ala

Pro

25

Lys

val

ASp

Arg

Ala

Glu

10

Thr

Thr

Ser

Arg

Gly

90

Leu

Ala

Ala

Pro

Gly

Tyr

Ser

Ala

75

Arg

val

Arg

Tyr

ctaacgtgga

ttgtttcata

caattccaat

gagatcatat

ttttgatttc

acagadadac

atgtacttty

ggat

val

Leu

Pro

Ala

60

Phe

Leu

ser

Gly

Ala
140

Page 17

LYS

Phe

val

45

Thr

His

Leu

ser

Asp

ASp

Ile

Ile

30

Glu

Thr

Asp

ser

Iie

110

val

LYS

ccgertttag
tataaaatac
caaaaggtac
aataacatcc
tctaggcaaa
ttgatccaaa

ctagactcaa

Thr
15

Leu
Asnt Asn
Asp Pro
Glu

ASp

Glu
80

Thr

Leu

Ala

Iie

Thr

val Asn

2340
2400
2460
2520
2580
2640
2700
2744



Met

Cys

Ala

val

225

Arg

val

Leu

Lys

Ile

305

Glu

Gly

Glin

Gly

Phe

385

val

Arg

Pro

Met

Ile

Ser

210

Pro

Ile

Ala

Gly

Thr

290

cys

Leu

Asn

Gin

Ala

370

Ile

Lys

Thr

Ile

Leu

Leu

195

Leu

Gly

Arg

val

Gly

Leu

ser

Leu

Pro

Phe

355

Lys

Arg

Glu

Ile

Gly

Ala

180

Lys

Cys

Pro

Lys

ASP

260

Lys

Pro

Ser

Ala

rhe

340

ASD

ITe

Pro

Glu

ASN

val

165

Trp

Pro

Lys

Gly

Leu

245

ser

ser

Asnh

Gly

Ala

325

ASp

Thr

Ley

Thr

Ile
405

Thr
150
Cys
Lys
Ala
Lys
Arg
Ala
ser
Aja
Leu
Ser
310
Phe
Lys
Ile
Thr
vall

390

Phe

Gly

Gly

Ala

va’l

215

Thr

Phe

Glu

His

val

295

Arg

Lys

Ala

Met

Gly

Phe

Gly

107345_00374_SEQLIST
Asp Gly Tyr Met Asn Phe

Gin

Ala

val

200

Gly

val

Thr

Ser

Leu

280

Asn

Ile

Ala

Asn

Asn

360

Gly

Tyr

Pro

Ile

Pro

185

Thr

Ile

Gly

Gly

Ash

265

val

Gly

Tyr

Tyr

Phe

345

TY"P

Glu

Asp

val

Ile

170

Ala

Pro

Pro

Ala

Ser

250

Leu

Phe

Ile

val

Leu

330

Glin

Ile

LYysS

val

val
410

155

Pro

Leu

Leu

Ala

Ala

Thr

Lys

Asp

Phe

G1in

315

Glu

Gly

ASD

val

Asn

395

Thr

Trp

Ala

Asn

Gly

Leu

Glu

Lys

Asp

LYS

300

Glu

Thr

Ala

Ile

Gly

Glu

val

Page 18

Asn

Met

Ala

205

val

Thr

val

ITe

Ala

285

Asn

Gly

Glu

Ile

Gly

ASD

ASp

Ala

Thr

Phe

val

Asn

Gly

Thr

270

Asn

Ala

ITe

Ile

Thr

350

Lys

LYS

Met

Lys

Thr

Pro

175

Asn

Tyr

Asn

ASp

LYS

Leu

Ile

Gly

Tyr

Lys

ASh

LYS

Gly

Arg

Phe
415

Leu

160

val

Phe

Ile

Pro

240

Ser

ASp
320

val

Arg

Tyr

Ile
400

Lys



Thr Leu Glu

ser

Gly

Met
450

Lys

ASp Ser

465

Arg

Giu Met Gly

Arg Ile Lys

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

11
2749
DNA

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

<400>

misc

(1).

11

Glu
420

Gly
Ile Glu
Lys Ala
Pro

val

Glu
485

Glu

Leu
500

_Teature
(2749

Vaj
Thr
Gly
Phe

470

val

107345_00374_SEQLIST

Glu

Glu
440

Thr
455

Gly

Tyr

Leuconostoc mesentercides

Leuconostoc mesenteroides

gttacggaag aagtcgtggt ttacggtgtt

aatctcatgg
gcaactaact
actaatacac
atctcaggtc
aacatgtttt
ttagacggey
cacttgttca
cctggtteat
grttttggaca
ggtccttcaa
gttttgcety
atgagtgatyg
gaaaacgatg
caagctattg

gatggtgaaa

cagatttcga
atttgtecage
ctatcaaggc
agacattctt
acgttggrgg
catatactga
agcgtrtcte
tacacgaagg
atcctgacca
tggcttcatg
tettggattt
aagaaatcac
atattcatga
aagatattca

tcoctgeaty

ttcaaaagag
tgggatgatc
tgaagatgta
gtatgcacat
tcctggtcac
agattatcct
attcectgyge
tggtgaattg
agttgctttc
gcactcaatt
gaacggattc
aaagttcttt
ctacgcaaca

agctattcaa

gccagtaatt

Gly val Lys Gin
4

Met Ala Asn Ser 5er Glu
425

Ser Leu Ser Thr Gly Leu

val Trp Ile Asn Thr Tyr

75

His Ala Tyr Thr Glu val

490

Phosphoketolase (PK) gene seguence

tatgattctt
tacttggaac
tttttgaaga
aaagttaagc
gctaaccgtt
ggtggccaag
gaaattactc
ggtattggat
ggctattcat
gcagttgttyg
aagtttttga
aagatttcaa
gaaggtttog
tatcaccaac
aatgatgcac

attgctcget

Phe
430

Lys
445

Asn
460

Ser Gly Tyr

LYS

gcaaaaaata
trgttgataa
gcaacccatt
caatcggaca
tgatcaacaa
ttatggrtac
aagatatcga
cacacatgac
tgagecacyc
gtgatggtga
atgctaagaa
acccaactat
gttattcacc
ttgcagcaaa
gtgaaaatgg
tgccaaaggg

Page 19

Gly Leu

val Ala

Asp Phe

Gly

Ala
495

aggagtactt
gtggrggcgc
gttctcagtt
ctyggggtact
gtatggttty
taacgcttac
aggtatgagce
agcrcaaaca
ttttggtgce
agctgaaaca
tgatggtocc
cttctcacgt
tcgettcate
cattttggat

taagtatcaa

ctggggtgga

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
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<221> misc_feature
<222> (1)..(813)
<223> Leuconhostoc mesenteroides Phosphoketolase (PK) protein seguence

<400> 12

Met Ala Asp Phe Asp Ser Lys Glu Tyr Leu Glu Leu val Asp Lys Trp
1 5 10 15

Trp Arg Ala Thr Asn Tyr lLeu Ser gTa Gly Met ITe Phe Leu Lys Ser
20 5 30

Asn Pro Leu Phe Ser val Thr Asn Thr Pro Ile Lys Ala Glu Asp val
35 40 45

Lys val Lys Pro I'le Gly His Trp Gly Thr X'le Ser Gly &In Thr pPhe
50 55 60

Leu Tyr Ala His Ala Asn Arg Leu Ile Asn Lys Tyr Giy Leu Asn Met
65 70 75 80

Phe Tyr val Gly Gly Pro Gly His Gly Gly Gin val Met val Thr Asn
85 90 95

Ala Tyr Leu Asp Gly Ala Tyr Thr Glu Asp Tyr Pro Glu Ile Thr Gln
100 105 110

Asp Ile Giu Gly Met Ser His Leu Phe Lys Arg Phe Ser phe Pro Gly
115 120 125

Gly Ile Gly Ser His Met Thr Ala GIn Thr Pro Gly Ser Leu His Glu
130 i35 140

Gly Gly Glu Leu Gly Tyr Ser Leu Ser His Ala Phe Gly Ala val Leu
145 150 155 160

Asp Asn Pro Asp GIn val Ala Phe Ala val val Gly asp Gly Glu Ala
165 170 175

GTu Thr Gly Pro Ser Met Ala Ser Trp His Ser Ilte Lys Phe Leu Asn
180 185 190

ATa Lys Asn Asp Gly Ala val Leu Pro val Leu Asp Leu Asn Gly Phe
195 200 205

Lys ITie Ser Asn Pro Thr ITe Phe Ser Arg Met Ser Asp Glu Glu Ile
210 215 220

Thr Lys Phe Phe Glu Gly Leu Gly Tyr Ser Pro Arg Phe Ile Glu Asn
225 230 235 240

Asp Asp Ile His Asp Tyr Ala Thr Tyr His Gln Leu Ala Ala Asn Ile
245 250 255
Page 21



Leu
Glu
Ile
Asn
305
Leu
AsSn
ASp
Asn
Asn
385
Glu
Tyr
Gly
Thr
Leu
465
Ala
Phe

Gln

ASp

Asn

Ala

290

Asn

Giu

s5er

Glu

Pro

370

Trp

Phe

Leu

Pro

Pro

450

Ser

Glu

Ala

His

Gin

Gly

ATQ

Pro

Gin

Tyr

Leu

355

Ile

Arg

Ala

Gly

Arg

Pro

Gly

Ser

Phe
515

Ala

260

Lys

l.ey

Ile

His

LYsS

340

Lys

Thr

Glu

ASp

Ala

420

Glu

Gin

Thr

Trp

Tyr

560

Lys

Ile

Tyr

Pro

Glu

ASp

325

Pro

Ala

AsSh

Phe

Ser

405

val

Thr

Trp

Gly

Leu

485

Glu

Trp

Glu

GlIn

LYS

Asn

310

Leu

Glu

Ile

Gly

Ala

390

Lys

ser

Met

Met

Arg

Glu

ser

Leu

ASD

Asp

sSer

Ala

Glu

Ala

Gly

Asn

Arg

Gln

Ser

Glu

455

Ile

Gly

rhe

Arg

107345_00374_SEQLIST

Tle Gin Ala Ile GIn Asn

Gly

280

Trp

Phe

Thr

Leu

Pro

360

Ala

ASp

Asn

Ley

Asn

440

Glu

Ile

Tyr

Leu

His
520

265

Glu

Gly

Arg

ieu

Phe

345

Lys

ASp

Ile

Met

AsSn

425

Arg

ITe

ASD

Thr

505

Ala

Ile

Gly

Ala

Pro

330

Asn

Gly

Arg

Asn

Asp

410

Pro

Ledl

Lys

ser

Leu

490

val

Pro

Pro

His

315

Glu

Ala

AsSp

ser

395

Met

Thr

Trp

Glu

Gln

475

Thr

val

Ala

Thr

300

Gin

Phe

ASp

LyS

ASD

380

ASp

Ala

AFrg

Gly

Pro

460

Leu

Gly

AsSp

Ser Glu GIn

Page 22

Trp

285

His

val

Glu

Gly

Thr

Thr

Phe

leu

445

Glin

Ser

APg

Thr

Ala
525

AsSD

Pro

AsSp

Pro

AsSp

Ser

350

Met

Lys

Arg

Leu

ASp

Glu

val

Met

510

Trp

Ala

val

Ala

t.eu

Trp

Leu

Ser

Leu

Gly

ser

415

Phe

Asn

Gin

His

Arg

Arg

Ser

Pro

320

Met

Lys

Ala

Pro

Lys

400

Asnh

Phe

va'l

L.eu

Gin

480

Ile

Thr

ASN



Asn

vai

val

Asn

ieu

Glu

val

705

Phe

ASp

Asp

Glu

Ser

Asnh

Glu

610

ala

Gly

Gln

Leu

Leu

690

Ite

Glu

Gly

Arg

Lys

770

Thr

Pro

Asn

LYS

Leu

L.eu

205

Glu

Ser

Thr

Ala

Arg

ser

Phe

Arg

ASp

Phe

755

e

Leu

Ser

Gly

LYS

Leu

580

Leu

Ala

Thr

Glu

Phe

660

Leu

Ala

Gly

Lys

Ile

740

His

Asp

Ala

l.ey

Tyr

Ser

565

Ala

Ile

Glu

Ala

Pro

645

Pro

Gin

Glu

Phe

Phe

725

Thr

Gln

Gin

Lys

Asn

Thr

550

Asn

val

Ala

val

Pro

630

Thr

ASD

Lys

Glu

His

710

Thr

Thr

Ala

Ala

His
790

Leu

535

His

Phe

Gln

ser

Ley

615

sSer

Ile

val

Lys

Phe

695

Ala

Gly

Thr

LyS

Ala

775

Phe

107345_00374_SEQLIST

ITe Ala Thr Ser

Gin

Ile

Glu

Lys

Ala

ser

Glu

Lys

ser

680

Asn

Tyr

ASD

Tyr

Glu

760

Ala

Glin

ASP

Arg

Arg

Gin

Asn

ASp

Thr

Phe

665

Glu

Lys

Glu

va'l

745

Ala

ASp

val

Pro

Glu

570

Ala

Pro

Glu

val

Leu

650

Arg

Pro

Tyr

Asn

Tyr

730

Met

Thr

Thr

Page 23

1oy
g

Tyr

Phe

Arg

Gly

Tyr

Ash

Phe

Leu

715

val

Arg

Glu

Phe

Arg
795

Thr

540

Met

Leu

Ser

GlIn

Leu

620

Ile

Ala

val

Met

GIn

700

Ile

val

Iile

Ile

780

Asn

Ala

Leu

Pro

Glu

Gin

605

LyS

Thr

Leu

Asn

Asn

685

Ala

Glu

Gly

Tyr

Leu

765

Ala

Glu

Phe

Thr

Ala

590

Trp

Ile

Phe

Trp

val

670

ASD

ASp

Ser

Tyr

ser

750

ser

Lys

Gly

Gin

His

ASp

575

His

FPhe

Ile

Ala

Leu

655

val

Glu

Thr

Phe

Arg

His

Ala

Met

Arg

Gin

Leu

560

Gly

LYys

Thr

Asp

ser

640

Ile

ATrg

Pro

Phe

720

Glu

ieu

Asn

ASp

ASp
800



107345_00374_SEQLIST

ITe Glu Glu Phe Thr Asp Trp Thr Trp Ser Pro Leu LyS

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

13

DNA

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

<400> 13
atgaaattaa

gcagaaggag
gcagatataa
gttaacttag
gccaatgett
atagttagag
ttagtttcag
aagacagttc
gaatatggag
gctgaagaat
atagaaccaa
gtagataaag
gatggagaac
ggcagtaaag
ataggatata
ggatttgcaa
gtagtggctg
<210>
<211>

<212>
<213>

14
333

<220>
<22%>
<222>
<223>

<400> 14

1

1002

PRT o )
Clostridium kluyveri

805

misc_feature
(1.

Clostridium kluyveri pPhosphotransacetylase (PTA) gene sequence

. (1002)

Clostridium kluyveri

810

tggaaaatat ttttggttta gccaaagcag

aagaagaaag
trttagtagg
ctggagtgga
tttatgaaat
atcctatata
gtgcaataca
caggtgcttc
aagatggatt
tatcttcaat
gagttgccat
ttacaaaage
ttcaattgga
tggcaggaaa
agttagttca
agcctataaa

taactgcagt

misc. feature
(1)..(333 . .
Clostridium kluyveri Phosphotransacetylase (PTA) protein seguence

(3333

5

gaacattaga
aagtgaaagt
aatagtagat
tagaaagaat
ttttgcaaca
tacaacggga
tgtggtttee
cttgttattt
tgcaataact
getttcattt
aacaaaactt
tgcttcccta
agccaatgta
aagatttgca
tgatttatca

tcaageacag

gcrrcegaag
gtaataaaag
cctgaaactt
aaaggagtta
atgatggtga
gatcttttga
agtgtatttt
gctgattgry
acagcagaaa
tctactatgg
gctaaagaag
gtaaaaaaag
cttatattcc
aaagctgagg
agaggctgea

gcacagggtt

ataagaaaaa
aaataataag
agaatgcagce
caagtaaaac
cactggaaaa
aacttggaga
gaccaggact
taatgagtgt
crgtaaatgt
ctgcaaaaaa
gaagtgctag
ctagacctga
ttgcagactt
ctgatataca
ctataggacce
gcgttgatga
ag

Met Lys Leu Met Glu Asn Ile Phe Gly Lgu Ala Lys Ala Asp
1

Page 24

aattgttttg
ggatggtatt
taaatttggy
tgcaggctat
agcagataaa

tgcagatggt

tcaaatagtg

accagattgt
atgtcctact
tttgtgtaaa
tcatgaattg
tttggatata
aaaagctccy
agcaggaaat
tatatgtcag

tatagtaaag

LyS Lys
15

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

1002



Lys

Glu

Glu

Gly

65

Ala

Lys

val

Thr

val

Glu

Ser

Thr

225

Asp

lLeu

phe

Ile

Glu

sSer

50

val

Asn

Ala

Lys

Gly

Ala

Tyr

Cys

Thr

Phe

210

LYS

Gly

Lys

Pro

val

Tle

35

val

Glu

Ala

ASp

Leu

115

ASp

ser

Gly

Pro

Ala

195

ser

Ala

Glu

Ala

ASp
275

Leu

20

Ile

Ile

Ile

Phe

LYS

100

Gly

Leu

val

Glu

Thr

180

Lys

Thr

Thr

Leu

Pro

260

Ile

Ala

Arg

LYS

val

TYr

85

Ile

ASp

Leu

vai

Asn

Met

LysS

Gin

245

Gly

Gln

Glu

ASp

Glu

Asp

70

Glu

val

Ala

Arg

Ser

150

Gly

Glu

Leu

Gly

l.eu

230

Leu

Ser

Ala

Gly

Gly

Asn

55

Pro

Ila

Arg

ASp

Pro

135

Ser

Phe

Glu

Cys

Ser

215

Ala

AsSp

Lvs

Gly

107345_00374_SEQLIST

Glu Glu Glu Arg Asn Ile

Ile

40

Ala

Glu

Arg

ASp

val

Leu

Leu

LYS

200

Ala

LYS

Ala

val

Asn
280

25

Ala

Ala

Thr

Lys

Pro

105

Leu

Leu

Phe

Leu

Ser

185

Iie

Ser

Glu

Ser

Ala

265

Ile

Asp

Lys

ser

Asn

90

Ile

val

Gln

Leu

Phe

170

Ser

Glu

His

Ala

Leu

250

Gly

Ile

Phe

ser

75

Lys

Tyr

Ser

Ile

Met

155

Ala

Ile

Pro

Glu

Arg

235

val

Lys

Ile

Gly

60

Lys

Gly

Phe

Gly

val

140

Ser

AsSp

Ala

Arg

Leu

220

Pro

Lys

Ala

Gly Tyr Lys

Page 25

Leu

45

val

Thr

val

Ala

Ata

125

Lys

val

Cys

Ile

val

205

val

ASp

Lys

Asn

Leu
285

Arg

30

val

Asn

Ala

Thr

Thr

110

Ile

Thr

Pro

ala

Thr

190

Ala

Asp

Ley

val

val

270

val

Ala

Gly

Leu

Gly

Lay

95

MetT

His

val

Asp

val

175

Thr

Met

Lys

ASp

Ala

255

Ley

Gin

Ser

Ser

Ala

Ty

Glu

Met

Thr

Pro

Cys

160

Asn

Ala

Leu

val

Ile

240

ASD

Ile

Arg
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Leu
Gly
Gly
Asn
145
Ala
Arg
Pro
Gly
Thr
225
Va?
val
Met
Pro
Glu

305

Ala

Gly

Thr

Gly

Pro

Met

val

Ala

Leu

210

Giu

ASp

Met

His

Ile

290

Leu

Leu

<210>
<Z211>
<212>
<213>

<220>

Ala

val

115

Tyr

Ala

val

Ala

His

Ala

Leu

Arg

275

Thr

val

Iie

17
1287
DNA

Pseudomonas mevalonii

Thr

100

Phe

Ala

Asp

Leu

Leu

180

Gly

Tyr

Leu

Ala

ASp

260

Thr

Met

Leu

Glu

Gly

Ala

Ley

Arg

Gly

His

Ser

Phe

Pro

ASp

Glu

val

ASp

Ley

Trp
325

Thr
Leu

val

Thr
Arg
Ala
GIn
230
Tle
val
Glu

Ala

Ala
310

Ala

Ser

Ile

135

Thr

Thr

Phe

Gin

Met

215

Leu

Ser

Phe

Thr

Ala

295

Gly

107345,.00374_SEQLIST

Ala phe Asp val Asn Ala

Ser

120

Gly

val

ser

Gly

Pro

200

ASp

Ile

His

Gly

Tyr

280

val

Phe

105

val

Ala

val

™r

Gly

Leu

Gly

LYS

Phe

Glu

265

Gly

Arg

Gly

Ala
AsSD
l.eu
Gly
Leu
ASp
Arg
Gly
val
250
Leu
Asn

Ala

Gly

Gly

Leu

Phe

155

Thr

Thr

Thr

Giu

Phe

235

Pro

His

Thr

Gly

Thr

Tyr

140

Gly

Gly

Asp

Asp

val

220

Leu

His

Ley

Gly

Ser

300

Met

Page 28

t.eu

125

ser

ASp

Pro

Leu

Arg

His

Gln

Pro

Ala

285

Phe

Ala

val

110

val

ATg

Gly

Ile

Ile

190

Leu

Arg

Glu

Arg
270
Ala

Arg

Ala

Cys

Tyr

Ile

Ala

val

175

Arg

Asp

Phe

Ala

Asn

255

Ala

ser

Pro

Ser

Ser

Arg

L.eu

Gly

160

Arg

val

val

Gly

Gly

Thr

Gly

Phe
320
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Ala

val

Gly

Ala

65

val

Ala

His

Leu

LYS

145

val

Leu

Met

val

Ala

225

val

Ile

Arg

sSer

Met

50

ser

Glu

Arg

Ala

Ser

i30

ASP

His

Ile

Ala

Glu

AsSp

ASp

Leu

Asnh

Glu

Ala

Gln

115

Leu

Gin

Thr

val

Glu

195

Leu

val

Ala

Pro

Pro
275

ASp

20

Leu

Glu

Phe

Pro

Asn

100

val

Leu

t.eu

Phe

Arg

ATg

val

Tyr

260

Leu

His

Ala

Ash

Gln

ser

85

Gly

Gin

Arg

Leu

Ala

165

val

val

Ile

I'le

Ile

245

Arg

Ile

Ile

Asn

val

Ile

70

Ile

Gly

Ile

Arg

Asnh

150

Asp

Arg

Ala

Leu

Thr

230

Gly

Ala

val

Gly

Ala

Ile

55

Asn

val

Phe

val

ser

Thr

ASp

Pro

Ser

215

Pro

Gly

ala

Ala
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Gln Leu Leu Gly Leu Ser
25

Gly

40

Gly

Gly

Ala

Thr

Gly

Asp

Leu

Pro

Ala

Leu

200

Ash

Gln

Ile

Thr

Thr
280

Ala

Thr

Arg

Ala

Thr

105

Ile

Glu

Gly

Arg

Met

185

Met

Leu

GlIn

Leu

His

265

Gly

Leu

Phe

ASp

Ala

S0

Ser

Gin

Gly

Gly

Gly

Glu

Ala

Leu

Ash

Pro

Glu

val

75

ser

Ser

ASp

Ile

ala

Ala

ASD

Glu

235

Ala

LyS

ASp

Met

Leu

60

Leu

TYyr

Ser

Pro

Glu

140

Cys

Met

Asn

Ile

lLeu

220

Thr

Tyr

Gly

Trp

page 30

AsSp

45

Pro

val

Met

Ala

Leu

125

Leu

Arg

Leu

Thr

Thr

205

Arg

Ala

Ala

Ile

Arg
285

His

30

Iie

Tyr

Pro

Ala

Pro

110

Asn

Ala

Asp

val

val

190

Gly

Leu

Glu

Phe

Met
270

Asp

Ala

Ata

L.eu

Ala

Asn

Ite

Ala

175

Asn

Gly

Ala

rhe

Ala

255

Asn

va'l

AsSp
Asn
val
val
80

l.eu
Met
Arg
Arg
Glu
160
His
The
Gln
Arg
Ser
240
Ata

Gly

Glu
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Ala Gly Ala His Ala Tyr Ala Cys Arg Ser Gly His Tyr Gly Ser Leu
290 295 300
Thr Thr Trp Glu Lys Asp Asn Asn Gly His Leu val Gly Thr Leu Glu
305 310 315 320
Met Pro Met Pro val Gly Leu val Gly Gly Ala Thr Lys Thr His Pro
325 330 335
Leu Ala Gln Leu Ser Leu Arg ITe Leu Gly val Lys Thr Ala GIn Ala
340 345 350
Leu Ala Glu Ile Ala val Ala val Gly Leu Ala Gln Asn Leu Gly Ala
355 360 365
Met Arg Ala Leu Ala Thr Glu Gly Ile GIn Arg Gly His Met Ala Leu
370 375 380 :
His Ala Arg Asn Ile aAla val val Ala Gly Ala Arg Gly Asp Glu val
385 380 395 400
Asp Trp val Ala Arg GIn Leu val Glu Tyr His Asp val Arg Ala Asp
405 410 ' 415
Arg Ala val Ala Leu Leu Lys GIn Lys Arg Gly Gln
420 425
<210> 19
<213i> 1302
<212> DRNA
<213> Silicibacter pomeroyi
<220>
<221> misc_feature
<222> (1)..(1302)
<223> silicibacter pomeroyi hydroxymethylgiutaryl-CoA reductase gene
sequence
<400> 19
atgacaggca agacgggtca catcgatggt ttgaactcge gcattgaaaa gatgcgagat 60
ctcgaccccg cacaacgget ggtgegogtt gocgaggogg cgggcctega goccgaggcy 120
atcagcgoge tggogggtaa cggcgecctg cccctetege tggecaacgy gatgatcgag 180
aacgtcatcg gcaaattcga actgecgcetyg ggcgtggeca cgaatticac tgtgaacgge 240
cgcgactatc tgatcccgat ggeggtcgaa gagccctogg tggtggegge cgogtoctat 300
atggegegta tcgogogega gaatggogga ttcaccgoge atggeaccgo geccttgaty 360
cgcgeccaga tocaggtggt cogggttgyggt gatcccgagg gegeccggea gegtotcecotc 420
gcccacaagg ccgegtteat ggaggeggcg gacgetgteg atccggtget tgtegggetyg 480
ggtggcgget gecgogatat cgaggtitcac gtgttccggg atacgecgot gggegegatg 540
gtcgtcctge acctgatcgt cgatgtgecge gacgcgatgg gogccaatac ggtcaacacyg 600
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atggccgaac
atcetgtega
acactgacaa
gcgcttgeca
atcgacccgg
gecratgecy
gggcggctig
aagacgcacc
ctggeccagg
gcgaccgaag
gcecggegeaa
gtcagcgtgg
<210>
<211>

<212
<213>

20
433
PRT
Siti

<220>
<221
<222>
<223>

misc
(1),
Stl4
sequ

20
Met Thr Gly
1

<400>

LYs Met Arg

Ala ala Gly
35

Leu Pro

50

Ala

Phe Glu

Arg Asp Tyr

Ala Ala ser

ggctggeece
acctecgecga
cgcagggceta
tcgtcgacce
tegtegtege
cccgeacggg
tgggcacgat
cgaccgeacy
tcaccgoege
gcatccageg
caggcgceega

ccegtgeaaa

cibacter

_feature
.(433)
cibacter
ence

Thr

Lys

Asp
20

Leu
Leu Glu
Ser

Leu

Leu Pro

Gly

ASD

Pro

Leuy

L.eu

107345_00374_SEQLIST

cgaggtcgag
cctgegatty
tgacggcgee
ctatcgegeg
caccggeaat
tcattatacc
cgaactgccc
ggcggegety
cgtgggtcty
cggtcacatyg
tatcgacege

acaggtgctg

pomeroyi

His Ite

Ala

Pro

Ala
40

Glu

ala
55

Asn

Gly val

70

Ile
85

Leu

Tyr Met

100

Pro

Ala

Met Ala

Arg Ile

cggattgeeg
grtccgggege
gacgtggege
gcgaccecata
gactggcgeg
tcgetgacce
ctggegetty
geectgatge
gcgcagaaca
acccttcatg
gtcacccgag

gaaaacacct

Asp Gly Leu
10

Gin
25

Arg Leu

Ile ser Ala

Gly Met

Ata Thr Asn

75

Glu Glu

a0

vai

Ala Glu

105

Arg

gtggcaccgt
gggtggaact
ggggcatggt
acaaggggat
cgatcgaggce
gctgggaact
gccttgtegg

aggtagagac

tggcegeeat’

cgcgcaacat
tcattgtcga

ga

ASh Ser

val Arg

30

Ala
45

L.eu

Glu
50

Asn
Phe Thr
Pro

ser

Asn Gly

Arg

val

Gly

val

val

val

Gly

gcggergege
ggccccggaa
cgaggeetge
catgaacggc
gggtgcccat
ggcgaatgac
cggegegacc
tgcaaccgaa
ccgegegety
cgcgatcatg

agcgggcgac

ITe Glu

15

Ala Glu

Asn Gly

Ile Gly

Asn Gly

80

val Ala

93

Phe Thr

110
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660
720
780
840
800
960
102¢
1680
1140
1200
1260
1302

pomeroyi hydroxymethylglutaryl-CoA reductase protein



Ala

Leu

Ala

145

Gly

va'l

Met

val

Leu

225

Thr

val

Met

His

Gly

Gly

Gly

Glu

210

Ala

Leu

Giu

Asn

AsSDh

290

Thr

Arg

Gly

Glin

Leu
370

Asp

MeT

Gly

Ala

Ala

195

Arg

Asp

Thr

Ala

Lys

275

ASp

Gly

Leu

Ala

val

355

Ala

Thr

Pro

Glu

Cys

Met

180

Ash

Ile

Leu

Thr

Cys

260

Gly

Trp

His

val

Thr

340

Glu

GIn

Ala

Glu

Ala

Arg

va'l

Thr

Ala

Arg

Gin

245

Ala

I'le

Arg

Tyr

LYS

Thr

ASN

Pro

Gly

Ala

150

Asp

val

val

Gly

Leu

230

Gly

Leu

Met

Ala

Thr

310

The

Thr

Ala

Met

Leu

Ala

135

ASpP

Ile

Leu

Ash

Tyr

ala

Ash

Ile

295

Ser

Ile

His

Thr

Ada
375

107345_00374_SEQLIST
Met Arg Ala Gln Ile Gln

120

Arg

Ala

Glu

His

Thr

200

Thr

Arg

ASD

Ile

Gly

Glu

Leu

Glu

Pro

Glu

360

Ala

GlIn

val

val

Leu

185

Met

val

Ala

Gly

val

265

Ile

Ala

Thr

l.eu

Thr

345

Ley

Ile

Arg

ASD

His

170

ite

Ala

Arg

Arg

Ala

250

Asp

AsSp

Gly

Arg

Pro

330

Ala

Ala

Arg
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Leu

Pro

155

val

val

Glu

Leu

val

235

Asp

Pro

Pro

Ala

Trp

l.au

Arg

Gln

Ala

Leu

140

val

Phe

ASp

Arg

Arg

Glu

val

Tyr

val

His

300

ahu

Alta

Ala

val

Leu
380

125

Ala

Leu

Arg

val

Leu

205

Tle

t.eu

Ala

Arg

val

285

Ala

teu

Ala

Thr
365

Ala

val

His

val

ASp

Arg

Ala

Leu

Ata

Arg

Ala

270

val

Tyr

Ala

Gy

Leu

350

Ala

The

val

Lys

Gly

Thr

175

Asp

Pro

ser

Pro

Gly

Ala

Ala

Ala

Asn

Leu

335

Ala

Ala

Glu

Gly

Ala

Let

160

Pro

Ala

Asn

Glu

240

Met

Thr

Thr

Ala

320

val

Leu

val

Gly
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gatgccgtgg cgegecaget ggocgocgag cacgacgtye geaccgaccg cgogetggaa 1260
gtgetggecyg cgctgogoge cagggoectga 1290
<210> 22

<211> 429

<212> PRT

<213> Dpelftia acidovorans

<220>

<221> wisc_feature

<222> (1)..(429)

<223> bpelftia acidovorans hydroxymethylglutaryl-CoA reductase protein
sequence

<400> 22

mMet val Ala Asp Ser Arg Leu Pro Asn Phe Arg Ala Leu Thr Pro Ala
1 5 10 15

GIn Arg Arg %gp Phe Leu Ala Asp géa Cys Gly Leu Ser gép Ala Glu

Arg Ala Leu Leu Ala Ala Pro Gly Ala Leu Pro Leu Ala Leu Ala Asp
35 40 45

Gly Met Ile Giu Asn val pPhe Gly Ser Phe Glu Leu Pro Leu Gly val
50 55 60

Ala Gly Asn Phe Arg val Asn Gly Arg Asp val Leu val Pro Met Ala
65 70 75 80

val ¢lu Glu Pro Ser val val Ala Ala Ala Ser Tyr Met Ala Lys Leu
83 90 95

Ala Arg Glu Asp Gly Gly Phe Glin Thr Ser Ser Thr Leu Pro Leu Met
160 105 110

Arg Ala Gln val G¢In val Leu Gly val Thr Asp Pro His Gly Ala Arg
115 120 125

Leu Ata val Leu &¢1n ala Arg Ala GIn Ile Ile Glu Arg Ala Asn Ser
130 135 140

Arg Asp Lys val Leu ITe Gly Leu Gly Gly Gly Cys Lys Asp Ile Glu
145 150 155 160

val His val Phe Pro Asp Thr Pro Arg Gly Pro Met Leu val val His
165 170 175

Leu Tle val Asp val Arg Asp Ala Met Gly Ala Asn Thr val Asn Thr
180 185 190
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Met

val

Ala

225

Ile

Ile

Thr

305

Leu

Leu

Leu

L.eu

His

385

Asp

Ala

Arg

APrg

Glu

ASp

ASD

Gly

Arg

Pro

Ala

Gly

370

Ala

Ala

Glu

195

Leu

va'l

Glu

Pro

Pro

275

Ala

Trp

Met

ATg

Glu

355

Ala

Arg

val

Arg Ala Leu

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

«<220>
<223>

23
5726
DNA

Ser

Arg

Arg

Ile

Tyr

val

His

Giu

Pro

Ley

340

Ile

Leu

Asn

Ala

Giu
420

val

Ile

Leu

Ile

245

Arg

Ile

Ala

Lys

val

325

Ala

Ala

Ala

Ile

Ala

Leu

Thr

230

GHu

Ala

val

Tyr

ASD

310

Gly

Leu

Ala

Thr

Ala

380

GlIn

Leu

Pro

Ser

215

Pro

Gly

Ala

Ala

Ala

295

Ala

Leu

Lys

Ala

Glu

375

Ley

leu

Ala

artificial Seguence

synthetic construct:

107345_00374_SEQLIST
Leu val Glu Lys Ile Thr

200

Asn

Gin

val

Thr

Thr

280

ser

Gly

val

Ile

val

360

Gly

val

Ala

Ala

Leu

Thr

Leu

His

265

Gly

Arg

Gly

Gly

Met

345

Gly

Ile

Ala

Ala

Leu
4235

Ala

Leu

ASp

Asn

Asn

Ser

Ala

ASp

Leu

Gln

Gly

Glu

410

Arg

ASp

Ala

235

Ala

Lys

Asp

Gly

Leu

315

Ala

Ley

Ala

Arg

Ala

395

His

‘Ala

pAM70 plasmid

L.eu

220

Thr

Tyr

Gly

Trp

ser

300

val

Thr

Gin

Glin

Gly

Thr

ASp

Arg

page 36

205

Arg

Gln

Thr

Ile

Arg

Tyr

Gly

Lys

Ser

ASN

365

His

Gly

val

Gly

Leu

ASD

Phe

Met

270

Ala

Thr

Ser

Thr

Ala

350

Leu

Met

ASp

Arg

Gly

Ala

Arg

Ala

255

Asn

val

Ser

Ile

His

Gln

Gly

Ala

Glu

Thr
415

Ser

ATg

ser

240

Ala

Gly

Leu

Glu

320

Pro

Gin

Ala

Leu

val

400

ASp
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aggagcagga
tcetttttga
cagaccccgt
gcrgcttgea
taccaactct
ttctagtgta
tcgetetyct
ggttggactc
cgtgcacaca
agctatgaga
gcagggtegy
atagtcctyt
gggggcggay
gctggecttt
ttaccgcctt
cagtgagcga
<210>
<211>
<212>
<213>

<220>
<223>

<4{0>

26
24
DNA

26

ctgacacgtg
taatctcatg
agaaaagatc
aacaaaaaaa
ttttcegaag
gccgragtta
aatcctgtta
aagacgatag
geccagettg
aagcgecacy
aacaggagag
cgggtttcge
cctatggaaa
tgctcacatyg
tgagtgagcet

ggaagcggaa

107345_00374..SEQLIST

ctaaaacttc atttttaatt taaaaggatc

accaaaatec
aaaggatctt
ccaccgetac
gtaactggct
ggccaccact
ccagtggetg
ttaccggata
gagcgaacga
ctrcccgaag
cgcacgaggg
cacctctgac
aacgccagca
ttetttecty

gataccgcte

g

artificial Sequence

gcctgtctac aggataaaga Cggg

<210> 27
<211> 44
<212> DNA
<Z213>
<220>
<Z223>
<d400> 27

artificial sequence

cttaacgtga
cttgagatcc
cagcggtoge
tcagcagage
tcaagaactc
ctgccagtgg
aggiglagog
cctacaccga
ggagaaagac
agcttecagg
ttgagcgteg
acgeggectt

cgttatcccc

gccgeagecy

synthetic primer YT_164_36_001

Synthetic primer YT_164_36_002

gttttcgtte
Tttttttcty
ttgtitgccg
gcagatacca
tygtagcaccy
cgataagtcg
gtcgggetga
actgagatac
ggacaggtat
gggaaacgec
atttttgtga
tttacggttc
tgattctgtg

aacgaccgag

tecegttett tccacteccg toctatatata tatcatigti atta

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

28
44
DNA

<220>
<223>

<400> 28

Artificial Sequence

Synthetic primer YT_164_36_003

taataacaat gatatatata tagacgggag tggaaagaac ggga
rPage 49

taggtgaaga
cactgagegt
cgcgtraatct
gatcaagagc
aatactgtcce
cctacatacc
tgtcttaccg
acggggggtt
ctacagegtg
ccggtaageg
tggtatcttt
tgetegtcag
ctgggetttt
gataaccgta

cgcagegagt

10020
10080
10140
10200
16260
10320
10380
10440
10500
14560
10620
10680
10740
10800
10860
10881

24

44

44



107345_00374_SEQLIST

<210> 29

<211> 54

<212> DNA

<213> Artificial Sequence

<220>

<223> Synthetic primer YT_.164.36_004
<400> 29

ccaacaaagt ttagttgaga gtttcattta tattgaattt tcaaaaattc ttac

<210> 30

<211> 54

<212> DNA

<213> Artificial Sequence

<220>

<223> synthetic primer YT7_164_36_005
<400> 30

gtaagaattt ttgaaaattc aatataaatg aaactctcaa ctaaactttg ttgg

<210> 31

<211> 80

<212> DNA

<213> Artificial Sequence

<220>

<223> Synthetic primer Y7_164_36_006
<400> 31

gtcaaggaga aaaaactata atgtctcaga acgtttacat tgtatcgact gccagaaccc

<210> 32

<211> 60

<212> DNA

<213> Artificial Sequence

<220>

<223> synthetic primer Y7_164_36_007
<400> 32

gggttctgge agtcgataca atgtaaacgt tctgagacat tatagttttt tctccttgac

<210> 33

<211> 42

<212> DHNA

<213> Artificial Seguence

<220>

<223> Synthetic primer YT_164_36_008
<400> 33

gtgtgecttt tgacttactt ttacgttgag ccattagtat ca

<210> 34

<21i> 42

<212> DNA

<213> Artificial Ssequence

<220>
Page 50

54

54

60

60

42



107345_00374_SEQLIST
<223> Synthetic primer YT_164_36_009

<400> 34
tgatactaat ggcicaacgt aaaagtaagt cadaaggCac ac

<210> 35

<211> 56

<212> DNA

<213> Artificial Sequence

<220>
<223> synthetic primer YT_164_36_010

<400> 35

gatatttctt gaatcaggcyg ccttagacce cccagitgeag cgaacgttat aaaaac

<210> 36

<211> 56

<212> DNA

<213> Artificial seguence

<220>

<223> synthetic primer Y7_.164_36_011
<400> 36

gtttttataa cgttcgetgc actggggggt ctaaggcgec tgattcaaga aatatc

<210> 37

<21i> 31

<212> DNA

<213> Artificial Sequence

<220> )

<223> synthetic construct: Linker YT_164_36_012
<400> 37

aaatatgacc cccaatarga gaaattaagg ¢

<210> 38
<211> 54
<212> DNA
<213> Artificial segquence

<220>
<223> synthetic primer vyT_164_30_Gal3F

<400> 38

gagctcgegy ccgogtacat acctotctoe gtatcctogt aatcattrtc ttgt

<210> 39

<211l> 46

<21?> DNA

<213> Artificial Sequence

<220>

<223> Ssynthetic primer YT_164_30_Gal3R
<400> 39

catatgacta tgtgttgcce taccttitta cttttatttt ctottt

<210> 40
<211> 54
Page 51

42

56

56

31

54

46



<212> DNA
<213>
<220>
<223>
<400> 40

107345_00374_SEQLIST

Artificial Sequence

synthetic primer y7_164_30_sGal7F

gagctegegg ccgegtgtea cagegaattt cctcacatgt agggaccgaa ttgt

<210> 41
<211> 46
<Z212> DNA
<213>
<220>
<223>
<400> 41

Artificial Sequence

synthetic primer v7_164_30_Gal7R

catatgtttt gagggaatat tcaactgttt ttttttatca tgttga

<210> 42
<211> 28
<212> DNA
<213>
<220>
<223>
<400> 42

Artificial Sequence

gacggcacgg ccacgogttt aaaccgec

<210> 43
<211l> 27
<212> DRNA
<213
<220>
<223>
<400> 43

Artificial sequence

cccgccagge gotggggttt aaacacc

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

44

DNA
<220>
<223>

<400> 44
gacggcacgg

gcetcattga
tcatatcgaa
atgcaacttc
gcaatgacaa
aacagatgtc

ttectecatt

2738

ccacgcgttt
tggtggtaca
gtrtcactac
Trttetrtttt
aaaaatgatg
grtgttccag

cacgcacact

Artificial Sequence

synthetic construct: RYSE Linker O

synthetic construct: RYSE Linker 19

aaaccgccaa tgggcetaaac aagactacac

taacgaacta
cctttttcca
Trttcttttc
gaagacacta
agctgatgag

actcictaat

atactgtagc
titgecatct
tctctececec
daggaaaaaa
gggtatctcg

gagcaacggt
Page 57

cctagactty
attgaagtaa
gttgttgtct
ftaacgacaa
aagcacacga

atacggeett

Synthetic construct: Kan A-ADHL disruption construct

caattacact
atageccatca
taataggcgce
caccatatcc
agacagceace
aactttttcc

cctrccagtt

54

46

28

27

60
120
180
240
300
360
420



09%7
00v2Z
ovET
0872
0722
0917
0012
0v07
086T
0761
098T
0081
0vLT
08971
0291
09ST
0051
OvbT
08T
0ZET
0971
007T
OvTT
080T
0701
096

006

08

082

021

099

009

o¥s

08t

>1b61e33338
50¥313383)
11231062166
211E133138
DEELLDIEE]L
1331313233216
261136266
aeefizinebe
fieeyeeredd
12136633113
131316ebaebio
PEREEDII1]L
226330366
eeebbbbeso

Booeodidnae

1626ehHoeba
126512031603
8620626100
e11e1hbesd
1sea1booael
>1661ebeby
eao62623eho
26321066863
13boedn10eh
1ede11beba
e1e3116610
11B1o03eED])
3332703a6e
JeED21130%
166ne3e113
evoeehieede
1eloeesebe
33155bebbbb

e3biooeben

16163166510
353156D1eEE
ebiedbeen
eeefioreres
BlE331P116
53361231211
z1fexn3e0d
eEERbRRERD
eesfinionin
1eePR1R1al
3o63e6i1ae
15665eeEhe
ilele)-ni:talele]
eb13133e21
2ob3313306%
eh1111eH26
13e1fofioae
11631680061
1iedfeoeee
3111e0beed]
eheseiabie
aobeebfbze
eeye1fbbae
eeeebbeeib
1l3ieiiDlee
eifeayehna
1e33313133e
pebidiiyae
111leeeeeh
666eoearl]
eleRI6I10]
cefifaarbibe
bexobboBoe

eeeleaberd

¢g ohed
1eebHireHrab

26315363 eeR
Bben151130
131120u6608
r11ieifens
16e311e667
03131316301
BRIDIRRRIR
©33113313]
B113012311%
o1331bednbia
28113320
besbsreehb
oorelebllo
eledfhleeed
ebsbrebiab
BoBeseelln
>B263e6216
eabbasoo3e
jejole)clilololuinte]
biee3236116
16833eboen
iellrehinh
B6ieeerE1]
111631131602
231B1LBIGE
eeeeeboieh
Bab6b31131e67
eERRRERERR
1fo6e16ebe
331562350102
pes1edxxibe
2e23062301

1e12631312168

efieedhHesrd
26e6o3863w0
H21.66H=0106
B3205eRID]
1e3ID331e0R
Gieelieeny
1ibbebeees
1eefilehiee
a23eeeereh
11zebeldel
eeezeeblel
15131116e63
J1beboebiba
e>12313e61
eeefifidaibe
H311660eE]
1001633 eR]
J3eleveels
6363152082
120b1e313E
>beabfieeed
J3ee2efisba
jebbredeed
eoeeibeehe
13383133310
1BaBaiaaan
ehbeeeraey
JEEERILRBERD
B15113831]
oeehabbeoe
13132116601
ere1001603
1633251601

13633116%€8RE

LSITASRLEOQ SPELOT

1oee3abiel
B6o2e32302
21610523330
Bo15b3330b0
1a31eahioed
>3oeebeleh
1YETRERERE
efilaeszaen
l1eifieefiens
>elebHiasee
efilooneele
H6o31006308
1b1efiaeab
Bhyeaineny
eoeeH11610
eefireefoed
6111635531
6fes123eb10
a3oea1abbaed
ehbBoeh106H6
ffireseerha
bGedyer266
J11ere1leb
Beenbioeen
31oeelexhy
1berebiiie
eefiliileeh
leeeeebeer
1131eeEREdb
oeadofieaed
ea1f13123038
BJ1EIEIE]E
3313363332

veeeeieeeh

ebezbiieed
eoedoebiae
1oeeibelis
ebbeho1031
1213631116
B31Pe1D113]
1XBIBERDIE
111011006%e
1ofeefiiee
11316ee1d]y
bareabbyen
efibieidone
11bbezeely
62316e2311e6
pleliplelilibk:4c
1eenbohbes
efn31e061]
J1exvebeed
byefaebindn
ideeeloebe
3133631626
Br163ee3e6
>boo66ebha3
a303abeaen
23333116663
111131661013
31e3B38D313
ebGeebeinb
fboe13513EH
1eed366610
B6aeabedoe
eibeloeded
Jleelleils

111eebynoe



ObvT
08e1
02T
09¢T
00T
Oyl
080T
0201
098
006
ov8
08s
0L
099
002
ovs
08¥
0¥
09t
00¢€
ovZ
08T
0¢T
0%

8E4L¢
004¢
0¥9¢
084¢
0257

Jefabiaoan
BEDI1E311D
3e63132316D
jebBeioeen
>1elrebiebe
ebfieennbbe
ebes6e6610
1BD1BIEED)
11333508ee
23332eb6301D
geRRRlIRDLE
eeibiinzed
3853323300
26e6116500
3002210163
eeavehibes
33aoe3eesb
ehfeedfifab
Bbeedyeabe
eheeeddehl
feedyedoee
Jeeeeehsie
e13610e36]

12EDO33BER]

¥

es>o0bofeee
fHe1recervee
1ieebbbeafb
12116661216
6623821306
Beeenbbiona
Jeeesb61ia
1aeenebHiee
eoa3ed6100
1esbesehoh
leeeoeible
>11eaeoeeh
1233333007
Bebbbifedo
aieebeesb1]
1316e3ebee
BIDREDEDER
J3131317e3313e
Booe1eln1]
eesfioelere
veoeeebibe
21300eH011
vleREH1DD]

11b6eefe6lb

¢ obed
Baeoo666e]

>o66ebeeba
1eed11008R
Babferzae
Bebboeeleh
f13012610606
o1aeaacoeeR
211beenhbe
eyebHynanbe
523101108
1116eeeaen
12123083101
O33e1DB1LL
Bonboeneda
ebofHobhile
a66ioeelRe
1efizbeabed
1oe1ebeehs
3356183110
o1bBeafeel
Jbeeoerelb
62513101216
©D3131¥D22311

1o52133e1eh

B66656630

ofo3e631232 ®R213333113 1aesbesbbo

13ileieaeee jeoeleebie aefefizioqe

ebeed31106e B1232v1202D 2BRIDBRIDLE

feo110o6e1 dofededdie BEdesedd11

B3363e0106
1231eR1EeI01
51163ehH17e
22B1PRIEIY
B663ooeehbe
21eeeIDEE
Ja6bferehn
313213031)
20eD1eReLD
313213312066
11ed3111eeh
br13afeies
2333e16103
sbeeleleee
ebhoeeshole
Jeoeeehhfin
23333062eh2
1ieeRdERllE
fiefiabooede
GeoeleRldE
11BRIIREIR
£31313333036
116363ebes

31036>0eER

2oUSNbas [BLD LAY

2bobesaooe
2131333306
31303eh3ed1
oB613ed318ED

whilsolla:als

LSIIS FLEQ0TIVELDT

61661ee>6B
331313136e0e
ea3eed3Eed
ebBibbanh1a
BIDDEERDRE
goe1b6231166
foibeaebee
105661 e3]
oeooeebfiig
reoberilla
1811810111
e1bo611ebe
e33nbiiiee
1besyeeele
Haoenbbfied
121223e206
61>3beeeed
B6eeiiibed
312631ebeas
16161beeDRe
eoeefHbieiad
£1223211ED
612631637

13aBo6oe03

1IN4ISUOD UOLIBABBIUL §EZZL 12NJISUOD D LIDYIUAS

ve11161665
1eaBafioexe
e1brea11310
1653853301

11b631odeceEe

650¢€

paeeedDehb
2232231166
esBH>661eD
Baieodeeesne
plilonkclilcmisle)
1e3bbiboore
sebeshesha
123esbiovwe
51223166366
asseefebee
Bo163623111
163eabreee
>1eabelaed
>abaeboyes
ebeeeboeil
abbaeesben
GheHeehioe
eefiodeedde
3eebifsnby
Jeerehoo06
aBo>ereedeh
3338063012
D13333bbee

667e7b63eb
Sy <00p>

<€Z>
Q>

<€TZ>
<z1z>
<IT¢>
«CTZ>

YNNG

Sy

610e3133000
ibibeesice
Bo1e1e3160
22103066611

aehbebed1o



07T
09

650%
000t
44314
0887
0¢8Z
Q9lZ
0042
0¥9¢
08¢
0zs¢
09¥¢
00¥%2
ored
08Z¢C
0ZZe
0912
00T
0¥0¢
(86T
06T
0981
0081
0¥/1
(89T
0291
0941
00ST

¢ abed

g
6062065620 HBH1bb6eber eveerbeerbe soeebbreee Gosebreeer ebeeerdebd

abesBberie e66H2e3330 28212306210 BoooBooeee 111H565e00 HBbHoedBEOEH

IOMJ1SU0D UOLIBUBIIUL POSPLL IIDNUIASUCD D LIDYIUAS

666266100
oaesai3aeeb
Ba31311086D
Heforrzeddb
f6i3e1obeee
eeee1bbbel
o3e1163000
eildedboea
aeveeebsbee
lieeelellb
JliieeeRle
3150656bes
21123edH11
6163612000
312105eb36H
121220660021
fabizezber
15613eb0e6
reehl11o03e
eedffiooed
zeeebeoieEd
sBeieloied
23edfboreee
o13ba1ooee
31bHeveenbie
18eo216eeho

2162380080

finbedoaoee
e1e3163166>
ab1bieeeed
aefioieedbe
Hefaserede
ebbBbo3o601
sboieedese
131313edd3el
ebbel1d6ed]
©2131e10106
befieeifing
jee6113333
210eefziae
H6o6e1ebH06a
e316261e1E
166356 eeee
23130vedafs
pelbeeebe]
iexfibyeefde
16628oeea0
eeboeefifiin
Beibisoese
[ceXcachivielciel]
eibeiiiiae
bboabebebe
redeRDeHld

1es2edehoh

2131616620
1b3oed3eDe
H1261e232336
yyefyedbee
eieefioleel
3231666600
1bn33e11be
elebeirelba
66358313330
1133108BID0D
1yeeeeehed
eiebeed166
Bebeelnhia
H1o33eH133
166eeeeRby
faezeanine
1E1BR1RER]
16eeeefeex
13e0ebEsDh
eb112132ebh
eoefiioeeh
£bbibeebba
BIOEDIIIBIDE
BhAoe3133013
eeeldibeel
1d13BRIDRD

BEDDD1RB1OE

3ouanbes |BeLOLiLIJNY

eBo1b63e1eD
vefiefifesin
eeH23120eh
oeebiieien
ebBBH1110e
BiBis>edBae
1018BIBRLIER
eielelehih
1efeeoeeRe
3333e10131)
1EBRIIIIID
ab3oeelabe
Hbireereeee
eefiniedibe
ifes33ijaae
131331260®
1001bHbeaee
bbeeeeibae
bbeaesebED
2630060310
oreeelniig
3182122606
Bbel33e320
beebiyeede
ebebfiyyehby
I3300eeER

>33633e363

LST0IS™YLEO0T SYELOT

Bbe1bH33331
1eeededfifiz
edlezehieh
HGiebbesboe
eebeediiab
elbeeeleeh
eiozeniben
e11oe0hie)
peyjbedsiedn
12123212161
ebba662362
Jeos3313eab
eeebbehH11h
J2131lerERR
¥32321231313
efyesibe1
oeeeeeehH;
eefiiobilel
B6666es1o1,
phieeaaooe
jefizeeelle
©23213266eh
2e1B63081D
162668116ee
12686163188
16zeednE1]

pboeebbio:

S <00%>
<>
QD>

<¢TZ>
<CLc>
<T1>
Q1>

“¥iNd
9018
9%

11163132302
13e1062662
bbsel1bbee
s>B16116011
20f1321ehHb
£636e3e1030
103e1e1ed]
11loefeeeoe
J3eilleione
33113199106
eed0162306
eb1ooeebo
3116531013
eoeeileeed
122333120eD
yeabeeabie
1einoeloER
eleleielel
J3eboehoree
ebeelilobe
e2oeldesfe
H13213008%E
edeelsihHbe
1121B6aede
eaxfei1iooe
2103110311

a2ed6ia10a



09T¢
00T¢
0¥0¢e
0861
0261
G981
008T
OFLT
0891
0291
0OsT
00ST
0F¥T
G8E1
02T
09¢1
00¢T
ov11
0801
0c01
0%6
006
08
084
YA
099
009
G¥s
o8y
0Zy
09¢
00¢
ore
08T

BRIIDRIEDE
11bbeerese
11b13ebb33
1616e116en
ye1oebbeE]
shedbiieds
16eo1306e3
123166ehHod
1eoeibeeae
eoedha1e1hh
D>33beesioee
1e1bB103e0
213eoeehby
gRIDBIERER
jleldieee]
plslelihchh:):)
3261033008
eoedehieha
fBeceeeded
BIDBD13101]
1106230506eh
ledeelElel
3113123683
eaeebered]
eef11131ed1
Bieeilibee
Delloeebee
ep25162120
ereeeheebe
1feebeeiee
a1ibBooeoer
eofeeoefive
gielefobye

1eobbB613111

g¢ obed

Bis631oeeERh
Besejedbee
v166632301
aseiaseeeeh
oeoaoaboee
ve21D33EE3h
6210e66661
Bho1ear3ahba
661661666
eeehebbonh
Jee2eed206
231060ehi1a
BEIED31IDE
33313be1333
bHioiaeeaba
eH31235136¢e
31381013008
eeeabehibio
bobbeseehe
1ib6131ereRE
fieeleieee
pEbDEOEOR]]
ieeeeeedih
11ena63o0es
eebelybebb
beedeesEED
eefiiboooe
JelElEEDED
1231136230
1baeeriee
PEIIEDEDER
3>3131ebbbbbe
eboeedfizbe

Hzoeaaioee

oehfiabiibay
G6e1obBa2be
ehesijelsze
220663662
BRRD301D1)
jeeleRlleR
1200263 eER
rehereibhn,
16663e1662
fi1heferied
B1300®BO06e
Bbieasbesde
1oeehHoaeee
33330316e12
1efiareabbe
>oeeehiaibb
283130113138
plinleleticnlikl
peoeioeesh
»20E2HEIDD
12ed03e266
ilefatelizalatale}c]
£113E133108
PRI1B11ED]
Geraboeiie
1ha6e13bae
peesbedied
181281Bd8D
13313101313
1eszelehil
16ehr166oe
H1666H6231
B1bboeehhb

1112603e1e

plipielohislohy:
eh1316531633
befesedbid
p):ntelsiohkink]
J318IEBIDED
1B6boeinhed
ehiiebrled
oof2e3ed3b
oeeebhln613
s>beerdleel
a>beenbahao
12625683830
2321308606
feieiniioe
16Boebeees
peeeeeeedl
2303ridiel
eBibebbiee
56e1103031
aeebeeeree
35211e1116
1eeeed22363
B1203331e6
r1313beboaa
fiaoo13ebHe
eHaabobe1d
1236313eb20
BREOEIRIED
2360311616
2>331beeoERE]l
e13zebobes
rEleR1bBD1]
1123323103%

12331306Be001

ASII0ISTYLL00 SPELOT

166156066
Geeb1b6166
eeefinyeoee
eDobbeEdREe
65311636216
BeooiepeedE
ee1o06b3ee
»an6eed101
Beobbieeeh
Beedbes1bD
GoebzebBia
5B1633eRID
222302001
3313eER11D
eiexfeeiee
abeeeeehby
BaesBoenod
2320ee0E3b
eoo3bbeied
eeebeodied
eoeehi1b6621
eoeiboooee
1beibeire]
Hen31332306
ereedbbeed
eleleieeho
2eHes33100
PR11303EDR
eeboineens
11636266310
ered126ed]
eeedbbhh1ba
fiqeoeenhn

vohHrezebee

aabesBiiee
eoefiibiabe
1030eRenbb
212831312233
eo11eebbhb
abeedafined
1eb1666oey
J31byeebee]
1266333116e
f13beb130e
17120be1333
eefioieelfa
33be1ioeeb
331DeeE133]
joebai10eld
33ef12312313
ebiieeabbe
Gboeeeeeed
116238000
pHaohee1ll
23H6366ea6D
16310613170
1eelERR1bD
JBRIRERREEL
affiebfinboe
reereREhH1D
2b6566232360
eebeediede
1elee1bb1]
26een166eh
beaaBiaooe
eoorflDesh
g1HoeehHbhd

eee1b16oeh



00Zy
oviv
080%
0Z0%
096t
006¢
o¥8e
08.¢
0¢LE
goge
009¢
1414553
08%E
17443
0g9ct
Q0EE
0¥t
08Tt
02TE
090¢
G600t
ov6c
088¢
0¢8¢
0542
004¢
0¥9¢
084¢
0¢s¢
09%¢
00vZ
Oved
08¢ce
geee

1oeHeerell
ea615'eID]
ed>1ee1bo1)
16331>16eed
Baieieireah
©263306636
Bebbiiobed
bhebbbebHee
33131236ebB6oo
BBybe1benh
eiliedfeed
efebedfifioe
breeebbbed
afaeobhbaren
13he1b663ee
1eadf61ea1be
eeedhHedshn
1233elieon]
Bieibobena
efifieeereee
ee161313131
131316316633
eelibeinen
behdHnoHB62
1392e36210
BheeHabHOO
eed3e33h63e
eoebeshHiohb
beereerbed
sebebentbs
ee3Dbhobe
eb2516133)
eeebeeedha

eBieh13616

e311bed061)
foieaeBaae
1616266316
111eeeehbe
681563106
3136eeeB16
bHeveneded
2ob666rHehin
1ebiioaeed
BiebHedsboe
feielieelel
plillslelciolabels]
ebisbebere
1o033eaebe
16eH1oedEe]
BIBEIBEIID
eabedooe1l
13316oee10E
byesoeeebe
eEREREREDR
1666eeeoR]
b6hbbhbbexe
faeiilliel
beeiiobije
Bobeeseiab
Bei3ab6b621
e126h1eebe
beocabebeld
ye31636e0>
2232232160
bebeebbinb
phiolinlelnl-hs
eeebea6633

l1lleelROER

/5 obed
166233100116

o663e13e03
Hpi1oe3EPED
eofiiellbso
1062eH0011
B13e021662
Seezaehnbo
rerebeeeee
giboe11o0®E
fa1e1n6enb)
B1E1E1DEIL
2067638662
©101eH2000
BH1H6BI6BHRA
6256622661
jeeiledede
32e’EBD31ID
33333533151
eR1O0vREI:
eefinioellb
113e32e36D
1e5113131531
333120eaeie
Bb>333b3ED
1b66eeb1bDD>
1bbeobizien
1gRRlIIOERE
hee11bes66
paeblredirsh
1oe1edeehd
jeijebebes
g1debHeeedd
eloedbiebe

seeoebaiia

eheedoelRe
ve21663030
2o30e0bbeds
Jo0ehiaerd
eBe1230616
2>313be3bben
eae1Heb160
eho166>17e
o1b312beae
11seabibae
eoeboee1ald
231623562335
peshHhoered
el11HecebHH
3063626020
eefioiioes
gi1bHioehede
BEB130231311
©3105660eb
JeagdoeRe]l
333¥B231DD
331853813106
13333eleRl
e6236v13101
5ebonioesb
H1ed216B7e
feeaelPElD
31E0h318ED
ebboebaboo
fHeiibeehba
eebhiH31boeh
Jefieoeehnd
af336eHede

311>61666%

LSTI0FS L0007 SPELOT

peedbbiibol
6631133163e6
11bereeeree
vebedeeede
1eebenbinnd
ei13leelle
eabehiiean
ebeeiiebod
eeREH11B1]
leaeeabole
fHoeedieeee
eabiBoeeeb
l3ijdeeeel
evi1behooeh
331E32308e1D
jebesdeie]
PEREIREIDR
boel1ieeab
BERERIBRRD}E
>eaebhedebe
1bxebiaebe
153181531811
e1e0313061
6163 66eebe
gileloehre
eeeeeihizl
v1d30®363E
GaebHiebeib
fioy1eo2aed
2166332306
beeeshbbed
2BDE11083]
He1661613e

ea1b611eeDb

Hehiebehtn
fefibeeidse
jeaedbeeee
1ee20263163
Bebeoedbed
11610316380
26316611006
61131333301
1513erebee
obeoeehele
eifed31eedd
eeeeebes1h
eh1eHobH10
efeeeheele
bo>1bo2531eE]
leeeebere)
Bieidide]eE
131dJ®1RlEld
1ob61ofeeee
efiefibeefed
31e3006110
11aeabeely
lelleeieel
elaebesiba
©2130eH633
238133208
Sntentelsl:ie) o]
jeebeedihe
yeBioboebe
Bobedbeaqe
eefoehiien
oabBooboeen
613116verE

ebeeabsobe



0¥Z9
0819
019
0909
0009
0r6s
0885
0¢Z8s
0945
0048
0ras
085S
0¢sS
05+S
00tS
OPes
0826
0Zes
0918
00TS
0¥0s
086¥
026v
098%
G608y
ovLiv
089%
G629t
09¢y
00s¥
oF¥y
08ty
0ZEy
098¢y

ebaioefoene
fefrib131o0
B6exab1ebo
31610o0e308d
plilclelalslols)=t)
32326313evED
PEIIEEDEDD
oefieelbeel
21163130361
pliplelil-ht:ich]
Jebiehbie
11e0e101ED
3623e06316%
1efeeesell
efiziediben
BR11011200
eieesbeehH
eepeeiehel
1ebioieeds
1233236301
a>feiebiafia
feedeileeE
1ed16611e]
J1ieelelhha
eb>be1666b6
bieebeHeed
BJB1BIERRE
gleelREER]
b11oe30161
eed1b0233e
363126311636
66166356%e1
yeficioeehn

13680330010

¢ abed

ebobabbabn
661eedebobh
1116e36163
135660e65e
sel3ehbebh
eB131000826
e121H10308
6166621162
3313031boeDe
oebedD1IDE
efBobB65e016
1edb131ebo6
f6eibeiiexe
31133e20ebh
ee10616eb6
>edebeelde
leleilelee
efesbeeaed
e>ebbebbiy
e1ber11661
1132165066
1boeeefibee
131163>16e
J1eelbeebe
1ebbBboboe
1abiioeeed
bbeoerbiae
fioieeeele
11ba1enbee
eedfeleeee
631231316266
1bieiiaien
33e66213130

JreeHededs

ebbreebHerbh
2166226206
J353eeleed
B2311566236e
BDERDERIRD
eebeeedinah
e363123e001
2366221301
J331e3n3nie
ea2bho11b63®
533206e33ed
1een2Bioee
332131beR]
leseieenhy
2abbnoen1a
boibieoeee
eeelelelhh
jeeeefeeee
befioobibex
e1boeeabed
eh1vh11166
1131ebeebee
oeabeeehin
J>313163h3ee
3beeo266232
1eehbieest
H131eH113123
JepelDlEhe
1331e113eab
Jeeidioebe
jeeveilefen
e13iobeeehHo
eehHibbeoehd

126eoHa16ed

3313360ebe
6612311171800
12331e1ebian
15333068183
0162332 6e>
3361363012
beieeddh10
fe1berbhbo
B1EIRRIDLS
1b6ehoeberd
yeobbiyoeoe
1326»3230%
13¥303318e353
JIBRRIDIDEE
Joeoeeifia
booyeesbee
eheejeepee
fieie12220
eeeeibizad
23116311331
©131323336D
eberbeirihs
1ieeeib66]
31ehbbiaha
Gboeoebayee
J2E03111EID
26613318038
reERlEDHERED
eibebaoein
eeelfibbie
106361620
aao0bebeber
Bb16Beofive

32B3IDBRIRORY

1SI0IS HLEQQ SPELOT

p1bera001bh
eibeloserld
JEIBRRIILER
f133e32220
Heoifrelbb
eeED>EDHED]
1313836311135
Hebeeeedeh
23231826026
efbeda6303
eaffioeare
Baonbeab30
Beiieabbie
2102620803
af>6eboelb
1126350656
IBDERIEEeIDE
plalat-i-elat:ll:)
JJeRRRRERD
3133333333¢e
jeoefioboe
eeeehHivele
2e10066306
1613oe3e0h
oeaaboeies
21ilaoehan
eelnbieele
beeeebiiia
evl1bbeIERE
eeoehebilh
611biereeb
266eeh6116
fea11efian

exb1oebeere

eleevefeee]
Bo®e206313116
JBEIIPRIERD
oeelaeeaba
©1321266067
BD113110%E
3212136066
Boaeaeedab
B131ERIDO61
2362301606
1303086310
ab6a63615be
biieibbebe
12oeedo1be
peeesebiza
J1dellelle
Bliegeiioel
eeebeedbbb
2112303302
253131331300
jeseleield
efeleibebe
133¥1313303%
bieeziebbo
Bobheresia
GO666es621
feeeibiebe
526He3B320
heeiobieer
166ebborbee
eaaboebioe
f63oeb1013
63313201311

eo2111E1bD



9018
0018
0¥08
0864
0¢6s
0982
4103:72
0¥l
0894
0c9s
09s2
0052
Ov¥L
08E4
0¢es
09cs
0024
ov1s
0804
0204
0969
0069
0v89
0849
0¢49
0999
0099
0¥S9
0819
0cv9
09¢e9
00g9

1650662606
1izeodoB10e
BIEBRIBIEE
ieeafieyeee
o331e3e10fa
Je33D1EIER
elefiobeeln
rRRERLIPER
1D2BleRERIR
331bbeeeba
133fio11ede
22663312263
616>6eeeEe
ilgelleloe
eoe131b666oe
yefedddedl
e2>263e6630

Jeefilelnoe

Boyo56163136.

e236662606
1eeed113313
16e13e110®
feebeerine
>eeefinibbe
31166311680
efeeednifbo
eenboefhinb
>bed113E5D
JebebehHiid
21831800566

12b1b331eh

6

Jeeel11b662
16eH23202001
ae3eeldbed
eeeeb111bb
oreoseesR1h
BE133331330
1153313312
1eqeDeielb
Jvivledifo
33b626016e>
1eifeiosboe
333303eehHb
ﬁlaeeﬁalae
1oedjeeeeh
161e266613
163oeeElRE
431333333310
Bhreehebee
pebiied01o
jeoexebere
1061333333
1e1e331016
ebejberery
alajiielimilati)
26610360
1bobedenhs
1ioeizebaa
B6ioeeabeny
beboehieab
elibHleedie

H3106306v1b

¢ 2bed

bboeeba13D
1eobebebie
13ededbehH
veeeebebil
1be1sber1a
61631106620
333011116
lplepeipee
23332313380
f6ebiebioe
BO11EDRE1D
eedleelboe
eelefieele
beilbeeele
1323022206
f6ed2hH3e66
13eb6661201
1262630 6es
210303166
Hebyeeeebe
311008ved1]
JoBIDDRIER
elseeloehe
B6aa1a1ebon
26e1b6631066
320630662166
12663833101
316ed2e3e0
o>B6edoe1R]
©211318066

J2e3leelae

113331BDERl
seseibberee
feoeaeeree)
Bebe131306
J1ere1l1ie
eehebebeee
Jaeefiveere
aeod1bBoerao
Biooeedde]
1323f66oee
boef116136
331230108e]
fa13ye1benbh
ee3oehiala
oo3eelbhihl
16ei3jeiey
B61333e3PE
H1331231630
eafifesoioe
e31h1bbeebe
16B3>eebhbb
21eRIRIIER
PRRERERIIR
1beibbeeha
1eseeedibo
eexd666116
pl:pelslsllok ]
2283220802
233eleRRlE
hHees33230

11eoabiaebe

LSIIDAS FLE00GPELOT

vele3Ed1ED
BDlEEIS11E
eleleni1abh
Joefibifboee
ebiieebiie
eebebeeree
Jeliiiiele
166310e3130
HabobebhHoreh
>31331031be
33o112eee]
313ehieeee
aeeebiiaog
Jaeeaobbee
J3lelelell
3e32106660
JeeeeHeehHa
5236163316
333e03e036
ieelbbeebe
eallleelee
feselliebe
BRR131331616
611eo031163
febbiebedd
3116316e330
313300e1e0b
©331e330el
Boa66a100%
eboelobeeh

Baiiedyeedb

Po¥ e
Ly

<IT¢>

<0Teg>
216006
ebes31e3062
edoeefhobion
l1io>ebeeede
1oeeeeberee
1B31PEREDE
efiesdieed
1333663117
BBP1IE1ED1L
63116566556
166101123
1ex1626223
2331e3113131
3eafoealge
eelieebedfb
fieboeidoe
fereer1lnb
fB1316H1eby
19263233331
162300673®
behefebed
bbbberfees
ieeebeelln
6i1o336ve
eehHedellEeb
pieeeeeldd
vebioeedid
1B631zo®EREED
Bbieeyidine
efeerfioooe
1oeb162661

1563930911%€



0981
0081t
T
0891
0791
09S8T
00sT
Ov¥yT
08ET
QCeT
09?71
00ltT
OFTT
0801
2ot
096
006
018
084
0cs
099
00S
oS
08¥
0v
09¢
00¢g
oFe
08T
0<1
09

3033323062
eohieeifibe
soeleibies
Beibieladl
ebee1ed261
eb36101621
foooiebaed
enfioeafsnb
131ebbesae
106623010603
plials):tiknlop]
133b66eiey
vebenbbebe
>3efnfined
Biebeerabb
jeeibeeele
1oebreb606
J1oedelbel
1en1beebbiBb
Biaobehees
b331061318E1
1331055334
3323333320
11e3ebeeeh
3353exe1ab
eeiele1bin
6B63rED31E
beerebeeed
aeoeBaoBao
2>63oehH31616

elebieaeee

I0NJISUCD LUOLIBJBRIUL Q7Z9/ZL :IADNJISUOD D LIBYIUAS

09 =fed

3333233333
eoeh1ebeeh
evieabibaen
16166eeeDD
16626312312
eH11608301
eh26313301
feoeehoa11
bbii16beee
2ebbfinfioe
1ee10ho166
BbheoeoEID]
peeRbEIDI]
el13edeedd
eebHoeeeieh
lelieselel
2123833112
21200132663
eoxfbeiaedh
331633037
283031133733
1bobeharboe
§liteRR sl clswh}
B1JE1DEEEP
sea1beibhao
11¥53110021
11e22b61eh3
21e6ee3101D
plcekbe)celils]:d
>e2331baeee

1b3612663e

12251332626
1oerehielb
elelrereleh
232122331368
Bbeena1606
330ulaeefie
Jiefefibeab
oiebeahhnb
eelbebHnbo
feefiznedne
12bboo3aed
Boee13eblib
ao1efnioed
geebleeede
eenbhesheb
leefizeeied
131333333ED
1512813810
boeoeefiily
©132513133335
1613e5001]
1faedfbe1nd
333320866
31B1EIPEED
1e11h6e11d
>11beaeEED
231050ebH336
1ea1fioiia
PRBIIIDDIID
EE12223318D

1B3e16160%

o>fBeboeefhia
eoeehoelel
Je3enbenta
1eboeedael
1bebebibel
>feanhibebe
eeebebbber
BofehHernin
G16206660e
pl:hnkzelkl:lil)
GeenabBioy
eeohoreede
febeiebobe
11eibabeee
1BeRERRIDR
e231e313ed66
1333eH3e8]
233332731313
fo1ea66esd
eboebrehee
1foeeD11ED
23136320366
bbooboreEID
Jeeeedfieel
J23313lele
BG16621031
J3h13eeboe
33133223821
2232235eb1ed
331530e3bes

plijelelalole)zsc]:

2ouenbas jeLdLilldyY

1STMOASTY /00 Y EL0T

o13e326262
Hreibeeabe
dfeeei1le]
Bhaeeds260
6ooed3eD3E
oBi13o06eee
e261116611
1oedBbefie
13o306bebee
ebelesedel
afB3eoeredn
Jedobbesee
1222516616
16e1o206¢ee
1eaeefieefin
11ebobensd
66212336321
ee2673230113
B1oen16eh6
eboreiroee
1321633306
326156351
abo3260131b6
B1331831211]
sheeisigel
16e1el 6666
166661166e
566633eb1e
efoabiebhHo
Habboeefioe

1136067800

B1P1D131E31
316a1eehlea
jebooenehs
yooedobeeh
Gyeebeesbb
B11o11138E0
seebo16326
611120636
e1iiaobees
12eb16631e
erendehiiln
bescbeibesb
[515):9:4 0l is b
efirenbebede
1323332636
13331313315
3313333¥iel
Jo31beoeoEE
e12606eb1H
peebhbibao
Jeboeddeee
ehfieren0b
18310822026
1e3e110116
2HbobBbyoe
336en613e3
EREEBEERE]
eenb5162308
2B5313e001
BHo303e020

GBoeabbaeh
Ly <00¥>

<>
<QZi>

<¢1Z>

VNG <TZ>



ttttttitct
ttttatattg
acttattatt
ctgttacaag
tatcgetatc
cgctaccacce
gttrtacaca
tegtettgeg
gtaccagcaa

cgte

<210> 48
<Z211>
<212>

<213>

<220>
<223>

<400> 48
gacggcacgg

ctaaaagygga

DNA

aggtatagtt
tccattattt
ttaattgtcc
tatagtacac
ttcecectoga
catccactca
actaccttit
cggaccttte
aaaacgaata
aggccaaggce
acacgertttt
taattaatag
ctgtaacccg
tgtctggotg
ctggecatcca
agttcatagg

acgggcacaa

8536

cttgaactecg
acgactritt
atttcacctt
aaactctttr
aacaacaaat
actacttgty
agaccataat
aaaggeatcce

daccacttca

107345,.00374 SEQLIST

aggrccgecy
ttttttogty
ctctttttat
ctacattaat
ttgacaaacc
aagtcectyy
ccatccatgc
tcaatggett

tcageggegt

Artificial Sequence

gcgrtggacg
tgttttigtt
ttatacttat
tgcataaagt
tgcctatatc
agtttaatat
tatcgcagta
gtttcattga

actcctggeg

ccacgegttt aaaccgecac ccagecaagg

gaaagttggt
ataaagtttt
Tittcattct
tccatttcit
tctcacctty
ttttattttt
tttaacacct
ittttacaac
agacgcgact
tatactagceg
aaaaagatic
tcagttcgag
tagtgatttt
tacatgccca
aacagtttat
gaaaaaaaad
tccattetet

cctcaatgga

gatttittat
atcttaattg
agcatactat
aacggrgacy
caactattta
caatttgatt
tatttttttt
aatttcattc
gecteatcag
ttgaatgtta
cttgattacg
tttatcatta
cctaactrta
aaataggggy
tectggeate
gaatcccage
tagcgcaact

gtgatgcaac

ctcgeattat
ccacatacgt
tattccttgt
aaggatcacc
tctgacattt
tctaaagcrt
ttcgaagaca
ttcatcetat
taagacccgt
gcgtcaacaa
taagggagtt
tcaatactge
tttagtcaaa
cgggttacac
cactaaatat
accaaaatat
acagagaaca

ctgcctggag

agcgtgatga
ctettataac
aattatttat
gtcaatcagce
ttcaggaaca
gcactgaaat
tatgatttty
tccatcagty

gtttaaacgc

tagtctaaaa
tatatatgca
acattgacac
aacgtcccag
atacaacaac
gccttacttt
rttgcttagg
gcatccaact
gaacgctegt
tgaaaagaac
caagaagtrt
agaatcatrt
catttcaaag
aaatrtagect
agaatatata
aatggagccec
tgrttttctic
ggggcacaaa

taaatgatga

Page 61

tttctttcct
cgagetgett
tctttacata
acatcctcta
actgccgeat
ttacctagec
tgttcgtttt
tggctcgtag
grggccgtge

synthetic construct: 173830 integration construct

gctaatttct
agaatagtta
gtagaaggac
agtattccat
tactaaagat
tatctccage
cataccaaac
ttatacgttc
ccaacgeegy
ttacctgaaa
aatgacgcgy
‘tgaa’caaaaa
aatacgtaaa
tttaatictg
acatcgtagg
gctttttaag
accaaccatc
caggcaaaaa

cacaaggcaa

1920
1980
2040
2100
2160
2220
2280
2340
2460
24G4

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

1620
1080
1140
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<210> 51
<211>
<212>

<213>
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«<220>
<223>
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aaattaacgt
cgcaagtcct
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acccactagt

aggtgtgaaa
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caccttetet
rctttictac
acaaatttga
cttgtgaagt
cataatccat
gcatcctcaa

acttcatcag

13266

ccacgegttt
accritittg
gtttctatge
cgaaaatcat
acatcatrgc
actaccattg

CCaCgdaaag

107345_00374_SEQLIST

agtttaagaa
gtcaagtagg
atcagagaga
caattgccett
cgtrttttgc
actgatggtt
cagcttaaaa
acacctacga
cagcagaatt
trattracgt
tgttttttat
cecteegegte
erttttcagg
£cgooggegt
ttcgtgtgtt
ttttatttat
attaattgca
caaacctgee
ccctggagtt
ccatgcetatc
tggcttgttt

cggcgtactc

Artificial Sequence

atagatttac
ggaataattt
gcagaaggta
gtgtcatcat
ctgtttgtge
ggtgaagaaa
agcggoctec
tgttatatat
aaaaggctaa
arrctttgaa
tcaaaatgat
attaaacttce
taagttcttt
tggacgagey
tttgtictct
acttataatt
taaagtgtca
Tatatcttca
taatatgcac
gcagratatg
cattgatcca

ctggeggttt

agaattacaa
cagggaacty
atagaaggtg
tractccagg
cectgttete
acaatatttt
attatattta
tctgtgtaac
trttttgact
atggcagtat
tctaactecec
ttgttgttga
tcaacgggtc
tgatgatttc
tataaccgag
atttatictt
atcagcacat
ggaacaactg
tgaaatttac
attrtgrgtt
tcagtgtggce

aaacgcgtgy

aaaccgccaa gtgatgtaac taaatacacg

tgcgigtatt
ctttctctta
gttattattt
agagcaacaa
gtacctacta

ttcaccataa

gaaatattat
gtaattcacg
acatcaacat
ttcattttca
ctttgaattg

cttcgaataa

gacatattac
aaataaacct
atcgcgaaaa
tagagaaatt
tactaccget

agtcgcggaa

Page 74

tcaataccta
gtttcaacct
taagaaaatyg
caggttgcat
tgtagttgceg
ggtgctggga
gtggatgcca
cegeececta
aaataaagtt
tgataatgat
ttacgtaatc
cgctaacatt
ttactgatga
tttccittit
ctgcttactt
tacaractgrt
cctctatatc
ccgecatcget
ctagcecgttt
cgtttttcgt
tcgtaggtac

cecgtgeegte

synthetic construct: 184022 integration construct

attaccatgg
agaaagggtt
atggtttacg
ttcatgtcat
tgctactatc
gggcgttatt

adaagtaaac

6720
6780
6840
6800
6960
7020
7080
7140
7200
7260
7320
7380
7440
7500
7560
7620
7680
7740
7800
7860
7920
7880

60
120
180
240
300
360
420
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ataagtaaat
attaccacga
gttaagctga
grcatatgge
atcatcttat
aaatcyggrty
atagatatac
gttttcctag
Tgccaaaaaa
ttattrttta
accactttgce
ttctctcaat
tttgttagta
atatagagat
gtcgtcagat
catgttacct
cttagcaaca
gcgagtaget
atatagtaat
gtagtcgaaa
tttagaaata
agttaatgaa
atcgtaggeg
accgatceac
gatggcaata
ccagttcaaa
accticgacg
cttgtcaatc
graactcttg
attgacaaaa
atcaaattic
tttaataccg
agtcatttgc

aataccacac

gcatgtatac
aaatcgttat
tgctatgatg
tcgtgttatt
ggaataatag
ggcrtaactt
aattcrttat
tatatagatt
ataaagcatt
acatcgtaag
aaatgctcaa
tcgatggcag
atatctaatt
gcagctaaac
ccaacatagr
grgtttgttg
ttaacaaaag
aattcggegt
ctaccgtatg
tatttcaaaa
gcottertygg
aaatgaccat
tgttccatgt
atagcaacag
tcaccgceaaa
gagttgaaca
tcagtgtttt
agagtttcag
atcaacttag
gacatattag
tctageteag
acattttgag
aagtttgtat

caacaaagtt

107345_00374_SEQLIST

taaactcaca
tgtcttgaag
gaagctgatt
acttaagtta
tgaacggcceg
taaagaaaaa
aaaaaaaata
aaaaaactac
tatgaagggyg
atcttctaaa
tggaacctty
cttcgtaatc
ccttgataat
cggaaccgta
ttaatagaga
gaacaatcaa
ttitttcaat
caacrtctgg
attttgtgac
cgttcaaagc
aataactctt
cgacgtaagg
aagaagctct
taccggeacce
ctacaatggc
acgegttogt
caccaaacaa
taccgacttc
acaaaacagt
tttggcecag
attggttgac
gtctggtttt
tgtgtaatty

tagttgagag

aattagagct
gtgaaatttc
ggtcttaact
tttgtactcy
gccaageacyg
agttgagatt
tatatatata
tctattaaat
gttcagcaag
tttgtcatcg
aggtttgaag
ctttggagtt
atgttggacg
agaaaataaa
tgcaaaggcy
agattggaca
gttcrtatcg
gaacaattga
caatttacag
atccgaacca
gtaaacttga
atattegety
tacagagtca
accggttggt
gtctctacca
accaccgtaa
ttgcatcaag
taatctaccea
tagggacatc
accaattgtg
acattgagtt
ttgttcagcy
rtgttgettt

tttcattgty
page 79

tCaatttaat
tactcttatt
tgcttgtcat
trttgaacgt
c€ggggattga
agatttatty
tcattgttat
gagagctaaa
atgcaatcga
atgttggrca
ttcticttca
teggtgattc
tcaccaacaa
ccaacacgct
gcataaacag
actctctctt
gttaaagatt
ggattggctc
gttggaacat
gcgggatcgc
tcaagagect
gtgaaatctg
aatacaattg
cttgcggeac
tccecatgegt
caggcattaa
acagacttga
attttgttgg
gagtagatat
tatttacctt
gggatgtaaa
gtertttgtt
tgcggcctaa

aaggtagttc

tatatcagtt
aatggtgaac
cttgctaatg
aatgctaatg
atgagaaaaa
tgttataaat
taaataaaga
aaaagcagge
tgggggaaga
agtagtaaac
aatgggcatt
tcttggetaa
ttttgcaaga
tgcecttgtaa
atgcggtota
Tgtggaatgg
cgtcataatc
tgaaatcgtt
ggaaaacgtt
taaccaaccc
tgacgtaaca
gcttgtaaaa
gagcatcagg
ccttategta
tagattcaat
gegtgtcaat
cagacttgga
tgrcgatgtt
cttctetgte
gagaaacgcec
tttggatacc
titttagtitc
gtcttecttt

gattttggag

8640
8700
8760
8820
8880
8940
3000
9060
9120
9180
5240
9300
9360
9420
9480
9540
9600
9660
9720
8780
9840
9800
9860
10020
10080
10140
106200
10260
10320
16380
10440
10500
10560
10620
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tactttatag
gaattctgtt
tattagtrta
catttttaga
aaaagcgtta
caactttcct
caaatatttt
aaataaaatt
cgagaagaca
tcagcagatg
gcegte
<210>

<211>

<212>

<213>

<220>
<223>

<400>, 52
gacggcacgg

daaattaacgt

52

DNA

cgcaagtect
aaatgatcca
gtccacatta
acccactagt
aggtgtgaaa
agctattgcet
acgcactatt
atggctttta
aattctatct
gtcgacgaca
tatttacata
ftaatttttc
tcctteccgga
catittaaga
ttagtagtat

agaagcccaa

tttgtacgtc
gttgtaattg
aaaagttgta
ctttttctta
ccggeactga
cagacatatc
aattgtgata
tatatacaat
tggcctiggt
ggtcrtcgat

13712

ccacgcgttt
accttttttg
gtttctatge
cgaaaatcat
acatcattge
actaccattyg
ccacgaaaag
actcaaatga
catcattaaa
tttctattac
atactttaaa
gcatrtcgccc
attctgtatc
ctattgttac
tccagatttt
gaggacctcc
tgagcaggcg
atgtgcgaaa

107345,00374_SEQLIST

ataattrtctt
tcataactag
tgtaataaaa
actagaatgc
rttgtttcaa
agtaacagtt
cttgtgaatt
ataagtaata
gacaactctc

ttgcaaagca

Artificial Sequence

adaccgccaa
tgcgtgtatt
cttictcita
gttattattt
agagcaacaa
gtacctacta
ttcaccataa
ggtttgcaga
tatttaaagc
aactattagc
cgctegteea
agtattttrt
agtttaatca
ttegggeett
cagcttcatc
cgcgacctee
tgtgacatct

tgccttaaaa

ccatattaca
gtcegeegge
gtaaaattta
tggagtagaa
ccagtatata
atcaagctaa
ttattttatt
ttcatatata
ttcaaaccaa

gccaaagcgy

gtgatgtaac
gaaatattat
gtaattcacy
acatcaacat
ttcatttica
ctttgaatty
cttcgaataa
agcttgttaa
tcataaaatt
tctaaatcca
acgeceggegg
ttattctaca
ccataatatc
tttetgtitt
tccagattgt
aaaatcgaac
gtagattgaa

ataattggga

agttcgtgea
gttggacgag
atattttgga
atacgccatc
gattattatt
atatttacge
aaggatacaa
tgtgatgaat
cttcageett

cggtttaaac

taaatacacg
gacatattac
aaataaacct
atcgcgaaaa
tagagaaatt
tacraccgct
agtcgcggaa
agcatgatga
gtattcaatt
tatcctcata
acctgatgig
aaccttctat
grittcttty
atgagctatt
gtctacgtaa
raccrtcaca
gaaattgaaa

atgcagatat

Page 81

tatatagaaa

cgaatgtgta

tgaaaaaaac

tcaagataca
gggtctrgat
gaaagaaaaa
agttaagaga
gcagtcrtaa

tCctcaattca

gcgtggeegt

Synthetic construct: 184024 integration construct

attaccatgg
agaaagggtt
atggtttacy
ttcatgtcat
tgctactatc
gggcgrtatt
daaagtaaac
agcgttctaa
cctattcetaa
agcagcaatc
tattactagt
aatttcaaag
tttagtgcaa
ttttcegtea
tgcacgecat
atgaaacttc
tgtagtaagyg

agtccgaaga

12720
12780
12840
12900
12960
13020
13080
13140
13200
13260
13266

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

1020
1080
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gtagaaatac
tatatagatt
agctaaatat
tttattaagg
tatatatgty

aaccaactic

aagcggeggt

<210>
<211>
<21Z2>
<213>

53

BNA
<220>
<223>

<400> 53
gacggcacgg

aaattaacgt
cgcaagtecet
aaatgatcca
gtccacatta
acccactagt
aggtgtgaaa
agctattget
acgcactatt
atggctttta
aattctatct
gtegacgaca
Tatttacata
ttaatttitc
teottecgga
cattttaaga
ttagtagtat
agaagcccaa
cgaagcgeag
trgagcaact

acagtcttca

aggacgegygt

gccatctcaa
attattgygt
ttacgcgaaa
atacaaagtt
atgaatgcag
agcotttotco

ttaaacgcgt

13964

ccacgcgttt
accttrtity
grttctatge
cgaaaatcat
acatcattgce
actaccattyg
ccacgaaaag
actcaaatga
catcattaaa
Tttctattac
atactttaaa
gcattcgece
attctgtatc
ctattgttac
tCcagattot
gaggacctcc
tgagcaggey
atgtgcgaaa
tceocttace
tEtcctictt
agacattaag

gacggaccge

107345_00374_SEQLIST

gatacaaaaa
ctrgatcaac
gddaadCada
aagagaaaac
tcttaacgag

aattcatcag

ggcegtgecy

Artificial sequence

aaaccgccaa
tgegtgtatt
cttictcita
gttatrtattt
agagcaacaa
gtacctacta
ttcaccataa
ggtttgcaga
tatttaaage
aactattagc
cgctegteca
agtattrttt
agtttaatca
ttcgggectt
cagcttcatc
cgcgacctcec
tgtgacatct
tgcctiaaaa
cgcgegeacce
atctteecca
gcgcttcrta

cttgccagty

gcgttaccgg
tticctcaga
tattttaatt
aaaatttata
aagacatggc
cagatgggtc

T

gtgatgtaac
gaaatrattat
gtaattcacg
acatcaacat
ttcattttca
ctttgaattyg
ctitcgaataa
agcrtartga
tcataaaatt
tctaaatceca
acgeoeggeyy
ttattctaca
ccataatatc
tttetgtttt
tccagattgrt
aaaatcgaac
gtagattgaa
ataattggga
ttacggaggt
gagaggattt
cgoggettty

tcgaaaccga
Page 88

cactgattty
catatcagta
gtgatactty
tacaatataa
cttggtgaca

ftcgatttge

taaatacacy
gacatattac
aaataaacct
atcgcgaaaa
ragagaaatt
Tactaccgcet
agtcgeggaa
agcatgatga
gtattcaatt
tatcctcata
acctgatgty
aaccttctat
grtitctttg
atgagctatt
grcracgtaa
taccttcaca
gaaattgaaa
atgcagatat
cgagagtcge
ggatatgatc
cgtgcaggac

catgceccctt

tttcaaccag
acagttatca
tgaattttat
gtaatattca
actctettca

aaagcagcea

synthetic construct:; 184026 integration construct

attaccatgg
agaaagggtt
atggtttacg
ttcatgtcat
tgctactate
gggcgttatt
aaaagtaaac
agcgtrctraa
cctattctaa
agcagcaate
tattactagt
aatttcaaag
tttagtgcaa
ttttcegtea
tgracgecat
atgaaacttc
tgtagtaagg
agtccgaaga
cttgagcgcc
cttaagatyag
aacgtcaaca

acgcetrcgec

13380
13440
13500
13560
13620
13680
13712

60
126
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140
1200
1260
1320
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tgcrgrrigt
caattatttg
aacacgaatt
Ttttaatctt
aatitticgt
atccrtgata
cttggeeece

caaccatatc

tcgegeegea
aggaaaaatt
ccataggata
gcgatgattt
taatactttc
caaaaaattg
ttacaatgic
actctgotyt
tgctaataag
ttaatcataa
aaaaattygge
tggatcogtt
tgtatatgtt
ctttacccat
ctatggecta
ataagcatat
caggaataga
ataatggaac
tgatcctaac
tgttggtcac
gtgcectaca
aggctgtaga
atggactget
gcgatgattt
tgactitgtt
aagatgattt
taagcgcaaa
aaaataaaac
taccatggac
aactgtgtat
agtatcaatt
cattgactca
agtgcagega
atttcttgtt
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ctgctecgaa
ggcagtaacc
ataatgcgat
ttgatctatt
aacattttcg
ttaatatacc
attaccgtic
gtacaacaag
cgagtcatct
gtggtccatc
caaggctcaa
gttagctcaa
tgtttgccta
cggtgctggy
cttggggggy
agtgaatcaa
taacgctgtg
aataaacaca
ctatactaga
cgagaaattt
aggcttagag
aactaataat
tgtctcaate
gagaattggc
acgaagagac
tagttacgag
aaatttgaat
taccacaaag
ticataagct
gaagttttat
cagctttcga
ggtcegecgg
acgttataaa

ctgaacttty

11580
11640
11700
11760
11820
11880
11840
1200¢
12060
12120
12180
12240
12300
12360
12420
12480
12540
12600
12660
12720
12780
12840
12960
1258690
13020
13080
13140
13200
13260
13320
13380
13440
13500
13560



tttacctaac
atactacatt
aaaaaataaa
tagcttcaaa
ctgttattgc
tatcaagctt

tgataggttt

tagttttaaa
tgaaatatca
atgctracgta
catattagceg
caagaaataa

cctcatagaa

gctcaggcgy
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Tttecectttt
aatttcctta
taactgtcaa
ttecctgatct
acgcaagget
cgcccaatta

tttaaacgeg

tcgtgeatge gggtgttett
gtagaaaagt gagagaaggt
aactttgcag cagcgggeat
tcatacccgt getcaaaatg
gccttcaaaa actgatccat
caataagcat gttttgctgt

tggeegtgee grc
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atttattagc
gcactgacac
ccttecatca
atcaaacaaa
tagatcctca

tatcaccggy

13620
13680
13740
13800
13860
13920
13963



