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<130>

<150>
<151>

<160> 8
<170>
<210> 1
<211>

<212>
<213>

DNA
<400> 1

atgacaatta
ttaaacacag
tttaaattcg
gaagcatgcg
gattttgcag
cataatatct
gtcgatatcg
gaagtaccgg
tatcgcttta
gcactggatg
gaaaacaagc
attgcagatc

ggaaaagatc

3150
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2013-11-20

BM3-WT - P14779

aagaaatgcc
ataaaccggt
aggcgectgg
atgaatcacg
gagacgggtt
tacttccaag
ccgtgcagct
aagacatgac
acagctttta
aagcaatgaa
gccagtttca

gcaaagcaag

cagaaacggg

PatentIn version 3.5

tcagccaaaa
tcaagctttg
tcgtgtaacg
ctttgataaa
atttacaagc
cttcagtcag
tgttcaaaag
acgtttaacg
ccgagatcag
caagctgcag
agaagatatc
cggtgaacaa

tgagccgctt

acgtttggag
atgaaaattg
cgctacttat
aacttaagtc
tggacgcatg
caggcaatga
tgggagcgtc
cttgatacaa
cctcatccat
cgagcaaatc
aaggtgatga
agcgatgatt

gatgacgaga

METHODS FOR PRODUCING DICARBOXYLIC ACIDS

agcttaaaaa
cggatgaatt
caagtcagcg
aagcgcttaa
aaaaaaattg
aaggctatca
taaatgcaga
ttggtctttg
ttattacaag
cagacgaccc
acgacctagt
tattaacgca

acattcgcta
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tttaccgtta
aggagaaatc
tctaattaaa
atttgtacgt
gaaaaaagcg
tgcgatgatg
tgagcatatt
cggctttaac
tatggtccgt
agcttatgat
agataaaatt
tatgctaaac

tcaaattatt

60

120

180

240

300

360

420

480

540

600

660

720

780



acattcttaa
ttagtgaaaa
gatcctgttc
gaagcgctgc
gtgcttggag
cttcaccgtg
gaaaatccaa
tgtatcggtc
cactttgact
aaacctgaag
tcacctagca
acgccgctgc
ttagcagata
gccggaaatc
ccgcctgata
aaaggcgttc
aaagtgcctg
cgcggtgaag
atgtggagtg
tctactcttt
ggtgecgtttt
agcacgcgac
ttaggtgtta

ctagatgcat

ttgcgggaca
atccacatgt
caagctacaa
gcttatggcc
gagaatatcc
ataaaacaat
gtgcgattcc
agcagttcgc
ttgaagatca
gctttgtggt
ctgaacagtc
ttgtgctata
ttgcaatgag
ttccgcgega
acgcaaagca
gctactccgt
cttttatcga
cagatgcaag
acgtagcagc
cacttcaatt
caacgaacgt
atcttgaaat
ttcctcgcaa

cacagcaaat
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cgaaacaaca
attacaaaaa
acaagtcaaa
aactgctcct

tttagaaaaa

ttggggagac
gcagcatgcg
tcttcatgaa
tacaaactac
aaaagcaaaa
tgctaaaaaa
cggttcaaat
caaaggattt
aggagctgta
atttgtcgac
atttggatgc
tgaaacgctt
cgacgacttt
ctactttaac
tgtcgacagc
cgtagcaagc
tgaacttcca
ctatgaagga

ccgtctggaa

agtggtcttt tatcatttgc gctgtatttc

gcagcagaag
cagcttaaat
gegttttccc
ggcgacgaac
gatgtggaag
tttaaaccgt
gcaacgctgg
gagctggata
tcgaaaaaaa
gtacgcaaaa
atgggaacag
gcaccgcagg
ttaattgtaa
tggttagacc
ggcgataaaa
gccgctaaag
gaaggcacat
ctcgacattg
gccgeggata
aaagaacttc
aaagaagctt

atagtaaacc

gcagaagaag

aagcagcacg
atgtcggcat
tatatgcaaa
taatggttct
agttccgtcc
ttggaaacgg
tacttggtat
ttaaagaaac
ttccgecttgg
aggcagaaaa
ctgaaggaac
tcgcaacgct
cggcgtctta
aagcgtctgc
actgggctac
gggcagaaaa
atgaagaatg
aaaacagtga
tgccgcttgce
aacagccagg
cttatcaaga
gtgtaacagc

aaaaattagc
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agttctagta
ggtcttaaac
agaagatacg
gattcctcag
agagcgtttt
tcagcgtgceg
gatgctaaaa
tttaacgtta
cggtattcct
cgctcataat
ggcgecgtgat
tgattcacac
taacggtcat
tgatgaagta
tacgtatcaa
catcgctgac
gcgtgaacat
agataataaa
gaaaatgcac
cagtgcacga
aggagatcat
aaggttcggc

tcatttgcca

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220



ctcgctaaaa
acgcgcacgc
cttgaagcct
atgcttgaac
cttctgccaa
aaacaagcaa
tataaaggaa
tttatttcca
atggtcggac
ctaaaagaac
catgaagact
cttcataccg
gaacaagacg
ggagacggaa
gttcaccaag
cgatacgcaa
<210> 2

<211>

<212>
<213>

PRT

<400> 2

1049

cagtatccgt
agcttcgcgc
tgcttgaaaa
tgcttgaaaa
gcatacgccc
gcatcacggt
ttgcgtcgaa
caccgcagtc
cgggaacagg
aaggacagtc
atctgtatca
ctttttctcg
gcaagaaatt
gccaaatggc
tgagtgaagc

aagacgtgtg

BM3-WT - P14779
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agaagagctt
aatggctgct
gcaagcctac
atacccggcg
gcgctattac
cagcgttgtc
ctatcttgcc
agaatttacg
cgtcgecgcecg
acttggagaa
agaagagctt
catgccaaat
gattgaactt
acctgeccgtt
agacgctcgc

ggctgggtaa

ctgcaatacg tggagcttca agatcctgtt

aaaacggtct
aaagaacaag
tgtgaaatga
tcgatttctt
tcaggagaag
gagctgcaag
ctgccaaaag
tttagaggct
gcacatttat
gaaaacgccc
cagccgaaaa
cttgatcaag
gaagcaacgc

ttatggctgc

gccecgecgea
tgctggcaaa
aattcagcga
catcacctcg
cgtggagegg
aaggagatac
accctgaaac
ttgtgcaggc
acttcggctg
aaagcgaagg
catacgttca
gagcgcactt
ttatgaaaag

agcagctaga

taaagtagag
acgtttaaca
atttatcgcc
tgtcgatgaa
atatggagaa
gattacgtgc
gccgcttatc
gcgcaaacag
ccgttcacct
catcattacg
gcacgtaatg
ctatatttgc
ctatgctgac

agaaaaaggc

Met Thr Ile Lys Glu Met Pro Gln Pro Lys Thr Phe Gly Glu Leu Lys

1

5

10

15

Asn Leu Pro Leu Leu Asn Thr Asp Lys Pro Val Gln Ala Leu Met Lys

20

25

30
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2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940

3000

3060

3120

3150



Ile

Val

Glu

65

Asp

Trp

Met

Gln

Asp

145

Tyr

Ser

Asn

Asp

Ala

Thr

50

Ser

Phe

Lys

Lys

Lys

130

Met

Arg

Met

Pro

Ile
210

Asp

35

Arg

Arg

Ala

Lys

Gly

115

Trp

Thr

Phe

Val

Asp

195

Lys

Glu

Tyr

Phe

Gly

Ala

100

Tyr

Glu

Arg

Asn

Arg

180

Asp

Val

Leu

Leu

Asp

Asp

85

His

His

Arg

Leu

Ser

165

Ala

Pro

Met

Gly

Ser

Lys

70

Gly

Asn

Ala

Leu

Thr

150

Phe

Leu

Ala

Asn
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Glu

Ser

55

Asn

Leu

Ile

Met

Asn

135

Leu

Tyr

Asp

Tyr

Asp
215

Ile Phe Lys Phe Glu Ala Pro Gly

40

Gln

Leu

Phe

Leu

Met

120

Ala

Asp

Arg

Glu

Asp

200

Leu

Arg

Ser

Thr

Leu

105

Val

Asp

Thr

Asp

Ala

185

Glu

Val

Leu Ile

Gln Ala
75

Ser Trp
90

Pro Ser

Asp Ile

Glu His

Ile Gly

155

Gln Pro

170

Met Asn

Asn Lys

Asp Lys

Lys

60

Leu

Thr

Phe

Ala

Ile

140

Leu

His

Lys

Arg

Ile
220
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45

Glu

Lys

His

Ser

Val

125

Glu

Cys

Pro

Leu

Gln

205

Ile

Ala

Phe

Glu

Gln

110

Gln

Val

Gly

Phe

Gln

190

Phe

Ala

Cys

Val

Lys

95

Gln

Leu

Pro

Phe

Ile

175

Arg

Gln

Asp

Arg

Asp

Arg

80

Asn

Ala

Val

Glu

Asn

160

Thr

Ala

Glu

Arg



Lys

225

Gly

Tyr

Leu

Gln

Ser

305

Glu

Lys

Glu

Gly

Ala

385

Cys

Ala

Lys

Gln

Leu

Lys

290

Tyr

Ala

Glu

Leu

Asp

370

Ile

Ile

Ser

Asp

Ile

Ser

275

Ala

Lys

Leu

Asp

Met

355

Asp

Pro

Gly

Gly

Pro

Ile

260

Phe

Ala

Gln

Arg

Thr

340

Val

Val

Gln

Gln

Glu

Glu

245

Thr

Ala

Glu

Val

Leu

325

Val

Leu

Glu

His

Gln
405

Gln

230

Thr

Phe

Leu

Glu

Lys

310

Trp

Leu

Ile

Glu

Ala

390

Phe
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Ser Asp Asp Leu

Gly

Leu

Tyr

Ala

295

Gln

Pro

Gly

Pro

Phe

375

Phe

Ala

Glu

Ile

Phe

280

Ala

Leu

Thr

Gly

Gln

360

Arg

Lys

Leu

Pro

Ala

265

Leu

Arg

Lys

Ala

Glu

345

Leu

Pro

Pro

His

Leu

250

Gly

Val

Val

Tyr

Pro

330

Tyr

His

Glu

Phe

Glu
410

Leu Thr His Met Leu

235

Asp

His

Lys

Leu

Val

315

Ala

Pro

Arg

Arg

Gly

395

Ala

Asp

Glu

Asn

Val

300

Gly

Phe

Leu

Asp

Phe

380

Asn

Thr
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Glu

Thr

Pro

285

Asp

Met

Ser

Glu

Lys

365

Glu

Gly

Leu

Asn

Thr

270

His

Pro

Val

Leu

Lys

350

Thr

Asn

Gln

Val

Ile

255

Ser

Val

Val

Leu

Tyr

335

Gly

Ile

Pro

Arg

Leu
415

Asn

240

Arg

Gly

Leu

Pro

Asn

320

Ala

Asp

Trp

Ser

Ala

400

Gly



Met

Asp

Ala

Glu

465

Thr

Thr

Gln

Ala

Ala

545

Lys

Thr

Lys

Met

Ile

Lys

450

Gln

Pro

Ala

Val

Val

530

Lys

Gly

Thr

Gly

Leu

Lys

435

Ser

Ser

Leu

Arg

Ala

515

Leu

Gln

Val

Tyr

Ala
595

Lys

420

Glu

Lys

Ala

Leu

Asp

500

Thr

Ile

Phe

Arg

Gln

580

Glu

His

Thr

Lys

Lys

Val

485

Leu

Leu

Val

Val

Tyr

565

Lys

Asn

Phe

Leu

Ile

Lys

470

Leu

Ala

Asp

Thr

Asp

550

Ser

Val

Ile
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Asp Phe Glu Asp His Thr Asn Tyr Glu

Thr

Pro

455

Val

Tyr

Asp

Ser

Ala

535

Trp

Val

Pro

Ala

Leu

440

Leu

Arg

Gly

Ile

His

520

Ser

Leu

Phe

Ala

Asp
600

425

Lys

Gly

Lys

Ser

Ala

505

Ala

Tyr

Asp

Gly

Phe

585

Arg

Pro

Gly

Lys

Asn

490

Met

Gly

Asn

Gln

Cys

570

Ile

Gly

Glu

Ile

Ala

475

Met

Ser

Asn

Gly

Ala

555

Gly

Asp

Glu

Gly

Pro

460

Glu

Gly

Lys

Leu

His

540

Ser

Asp

Glu

Ala

Page 6

Phe

445

Ser

Asn

Thr

Gly

Pro

525

Pro

Ala

Lys

Thr

Asp
605

430

Val

Pro

Ala

Ala

Phe

510

Arg

Pro

Asp

Asn

Leu

590

Ala

Val

Ser

His

Glu

495

Ala

Glu

Asp

Glu

Trp

575

Ala

Ser

Leu

Lys

Thr

Asn

480

Gly

Pro

Gly

Asn

Val

560

Ala

Ala

Asp



Asp

Val

625

Ser

Ala

Leu

Leu

Pro

705

Leu

Ala

Tyr

Ala

Leu
785

Phe

610

Ala

Thr

Lys

Gln

Pro

690

Arg

Asp

His

Val

Ala

770

Glu

Glu

Ala

Leu

Met

Gln

675

Lys

Asn

Ala

Leu

Glu

755

Lys

Lys

Gly

Tyr

Ser

His

660

Pro

Glu

Tyr

Ser

Pro

740

Leu

Thr

Gln

Thr

Phe

Leu

645

Gly

Gly

Ala

Glu

Gln

725

Leu

Gln

Val

Ala

Tyr

Asn

630

Gln

Ala

Ser

Ser

Gly

710

Gln

Ala

Asp

Cys

Tyr
790
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Glu Glu Trp Arg Glu His

615

Leu

Phe

Phe

Ala

Tyr

695

Ile

Ile

Lys

Pro

Pro

775

Lys

Asp

Val

Ser

Arg

680

Gln

Val

Arg

Thr

Val

760

Pro

Glu

Ile

Asp

Thr

665

Ser

Glu

Asn

Leu

Val

745

Thr

His

Gln

Glu

Ser

650

Asn

Thr

Gly

Arg

Glu

730

Ser

Arg

Lys

Val

Asn

635

Ala

Val

Arg

Asp

Val

715

Ala

Val

Thr

Val

Leu
795

620

Ser

Ala

Val

His

His

700

Thr

Glu

Glu

Gln

Glu

780

Ala

Page 7

Met Trp Ser

Glu

Asp

Ala

Leu

685

Leu

Ala

Glu

Glu

Leu

765

Leu

Lys

Asp

Met

Ser

670

Glu

Gly

Arg

Glu

Leu

750

Arg

Glu

Arg

Asn

Pro

655

Lys

Ile

Val

Phe

Lys

735

Leu

Ala

Ala

Leu

Asp

Lys

640

Leu

Glu

Glu

Ile

Gly

720

Leu

Gln

Met

Leu

Thr
800



Met

Glu

Ser

Val

Ala

865

Phe

Thr

Gly

Gly

Leu

945

Leu

Gln

Leu

Phe

Ser

Val

850

Ser

Ile

Pro

Phe

Glu

930

Tyr

His

His

Glu

Ile

Ser

835

Ser

Asn

Ser

Leu

Val

915

Ala

Gln

Thr

Val

Leu

Ala

820

Pro

Gly

Tyr

Thr

Ile

900

Gln

His

Glu

Ala

Met
980

Leu

805

Leu

Arg

Glu

Leu

Pro

885

Met

Ala

Leu

Glu

Phe

965

Glu

Glu

Leu

Val

Ala

Ala

870

Gln

Val

Arg

Tyr

Leu

950

Ser

Gln
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Lys Tyr Pro Ala Cys Glu Met Lys Phe

Pro

Asp

Trp

855

Glu

Ser

Gly

Lys

Phe

935

Glu

Arg

Asp

Ser

Glu

840

Ser

Leu

Glu

Pro

Gln

920

Gly

Asn

Met

Gly

Ile

825

Lys

Gly

Gln

Phe

Gly

905

Leu

Cys

Ala

Pro

Lys
985

810

Arg

Gln

Tyr

Glu

Thr

890

Thr

Lys

Arg

Gln

Asn

970

Lys

Pro

Ala

Gly

Gly

875

Leu

Gly

Glu

Ser

Ser

955

Gln

Leu

Arg

Ser

Glu

860

Asp

Pro

Val

Gln

Pro

940

Glu

Pro

Ile

Page 8

Tyr

Ile

845

Tyr

Thr

Lys

Ala

Gly

925

His

Gly

Lys

Glu

Tyr

830

Thr

Lys

Ile

Asp

Pro

910

Gln

Glu

Ile

Thr

Leu
990

815

Ser

Val

Gly

Thr

Pro

895

Phe

Ser

Asp

Ile

Tyr

975

Leu

Ser

Ile

Ser

Ile

Cys

880

Glu

Arg

Leu

Tyr

Thr

960

Val

Asp



Gln
995

Ala
1010

Val Ser

1025

Lys
1040

<210> 3

<211> 3183
<212> DNA
<213> YetO

<400> 3
atgaaggaaa

ttgcttgata
atttttcagc
aaagaggttt
cgggegtttt
gcgcataata
atgactgata
gttgatgtgc
aactatcggt
cgecgeecttg
atcaggacga
attattgcag

aatgtggaag

Val Glu Ala Thr Leu Met

Glu Ala Asp Ala Arg

caggtccgat
aagacaagcc
tgcatacgcc
gtgatgaaga
ccggtgacgg
ttctgatgcc
tcgecggtgca
ctgctgatat
ttaacagcta
atgaagcgat
agcgccaatt
agcgccggtc

acccggaaac
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Gly Ala His Phe Tyr Ile Cys

1000

1015

1030

1045

tccgcagcecg
tacaatgtcg
ggcggecegcc
gcggttcgat
gctgtttaca
gaccttcagc
gctgattcaa
gacccgcctg
ttacagggaa
gcaccaaatg
tcatcatgac
aggegsgeegg

gggcgaaaaa

Gly Asp Gly Ser Gln

Leu Trp Leu Gln Gln

aagacattcg
cttatcaaac
attatcgtcg
aaaagcattg
agctggacgc
cagcgcgega
aaatgggcta
acgctcgata
acgcctcatc
cagcgccttg
attcaggcga

gatgaaaagg

cttgatgatg aaaatatccg

1005

1020

Leu
1035

Gly Arg Tyr Ala Lys Asp Val Trp Ala Gly

Met Ala Pro

Lys Ser Tyr Ala Asp Val His Gln

Glu Glu

gcccgctecgg caatcttcect

tggcaaacga
tgtccggcca
aaggggcttt
atgagcctaa
tgaaagatta
ggctgaaccc
cgatcgggct
cgtttatcaa
atgttcagga
tgttttcgtt

atctgctggc

Page 9

gcaggggcect
tgaactggtg
ggagaaagtc
ctggcgaaag
tcattcgatg
ggatgaggcc
ttgcggettt
cagcatggtg
taagcttatg
agtagacagt
cagaatgctg

gtttcaaatc

60

120

180

240

300

360

420

480

540

600

660

720

780



atcacgtttt
tttctgctga
accgatcccg
caggagtcat
acggtgatcg
cagcttcact
tttgaacatc
gcgtgtatcg
cagcatttta
atcaagcccg
gctctcccgg
ggcgcatcca
ggaaccgcag
actgaaacgg
atcattacgt
cttgaagaag
gatcataact
gaaaaagges
ggaaagcttg
aagctgaatg
cttggcgggt
agggaacttc
aaagaggctg

caggtcagcc

taattgccgg
aacatccccg
ttccttcata
tgcgtttatg
gcgggaaata
gtgataaaga
ctgatcaagt
gtatgcagtt
cctttatcga
gcgactttca
cggctgaaaa
ttatcgggct
aaggcgtggc
cgcctttaaa
cctcttataa
tcaaacccgg
gggeggegac
cggaacgctt
atgaatggaa
aaaatgccga
ctcctttggc
aggcgcecgga
cctatcatga

gtgttctccg
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ccacgaaacg accagcggcc tgctttcctt tgccatctac

tgttttggaa
taaacaagtg
gccgaccgeg
tccgatcacg
cgcgtgggga
gcctcaccat
cgccctgceat
tcacaccgat
tatccgggtg
agcggeggaa
tgataaccga
gcgggagcett
tgaccggatc
cggaaagcct
ggaactggaa
atatcaggct
ttcctcccga
aaaaagcatg
aaaagagcga
acagacgtat
aagcggeegg
aggggatcat

ccggttcaat

aaagcctatg
ctggatctta
cctgcgttca
ccgaaagaca
gacaatgcgg
gcgtataagc
gaagcaactc
tatgagctcg
cggccgagaa
gacgtcgaaa
ccgcttctga
gccgatactg
ggaaaactgc
ccgagcaacg
ggcgtccgat
gtaccgaggc
gg8cgageees
tggacggacg
agtgcgctgg
gaagcggttt
agcacaaggc
ctcggecgtgc

ctgaacggga

aggaagctga
cttatatccg
gcctttatgc
gaatttccgt
aggaatttta
cgttcggaaa
ttgttctggg
atattaaaca
acaaagaagc
aagaaaaacg
ttctgtacgg
ccgggatgca
cgaaagaagg
cgggacaatt
atgccgtctt
ttattgatga
acgtcagcgg
ccatgaaggc
gccttcaatt
acgcatccgt
atatcgaaat
tgccggtaaa

atgatcaagt
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tcgggtattg
aatgattttg
gaaagaggat
cttaattccc
tccggagegg
cggtcagagg
gatgattctg
gacactgacg
cgttgeggcet
ggaaacaaaa
atcagatacg
cggegtcecegg
agctctcttg
cgttcaatgg
cggetgeggt
gaagcttgcc
cgattttgaa
attcggtctc
tgtcagcggg
tgcggaaaac
cactctgccg
cagcaaagag

gctgctgaca

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220



gccagceggac
ctgagcagct
gcttatacgg
tatcaggagc
gcgtgtgaac
tattcgattt
gttcgcggcc
geggacegeg
cggctgeegg
ccgttccgeg
gaggctcatc
gaagcttatg

gtaccgaaaa

ctcggecggg
gaggcaacgc
gaatggcttt
tga

<210> 4
<211> 1060
<212> PRT

<213> YetO

<400> 4

agagcgeggc
gtgtcgaatt
tctgcccgec
aaatcttaac
ttccgtttga
caagttcgcc
ccgecccggag
gccctgagga
aagatccgga
gatttctgca
tgtatttcgg
aaaaagacgg
cgtatgtgca
gagggcacct
tgcaaaaagc

tggacctcca

SGI1760_1WO_Sequence_Listing_ ST25

tcatctcccg ctcgatcgge cggtcagget gcatgatctt

gcaggaageg
gcacaaacgg
atcgcgcgtc
gcgatttctg
ccggaaacat
cggtttgggt
tggtatcgtg
aaaaccgatt
agcccgegceg
atgcagaaac
aatcgtgacg
gcacttaatg
ctacgtatgc
gtatcagtcg

gacaaaaggc

gcatcaaggg

gaattggaag
tcgatgctcg
gagcttttgc
cccgggeagg
gagtatcgcg
atgtttgtcc
attatggtcg
gcgttaaaaa
gatcatgatt
cttcatacgg
gcgaaagacg
ggcgacggca
gtccacgaaa

atttacgcaa

ctcaaatccg
attttcttga
atctccttga
gcccgttgaa
cttcaattac
gagtcgcttc
gcactccgga
gtcccggcac
aagaaggaaa
ttatttaccg
ctttctcccg
ccggegettt
gcaaaatggc
cagacgaacg

aagatgtttg

ggaaatggcc
ggagggcegtc
aaaatatgaa
gccgeggtat
cgtcggcegtc
gaattattta
aacacgattc
aggagtcgcc
agagctgggg
tgacgagctt
caaagaaggc
aatttccatc
gcccgatgta
gcaagcgcaa

ggcggggatt

Met Lys Glu Thr Gly Pro Ile Pro Gln Pro Lys Thr Phe Gly Pro Leu

1

5

10

15

Gly Asn Leu Pro Leu Leu Asp Lys Asp Lys Pro Thr Met Ser Leu Ile
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2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940

3000

3060

3120

3180

3183



Lys

Gly

Asp

65

Arg

Asn

Ala

Ile

Ala

145

Asn

Asn

Leu

His

Leu

Ala

50

Glu

Ala

Trp

Met

Gln

130

Asp

Tyr

Ser

Asp

Asp

Ala

35

Ile

Glu

Phe

Arg

Lys

115

Lys

Met

Arg

Met

Val

195

Ile

20

Asn

Ile

Arg

Ser

Lys

100

Asp

Trp

Thr

Phe

Val

180

Gln

Gln

Glu

Val

Phe

Gly

85

Ala

Tyr

Ala

Arg

Asn

165

Arg

Asp

Ala

Gln

Val

Asp

70

Asp

His

His

Arg

Leu

150

Ser

Ala

Lys

Met

SGI1760_1WO_Sequence_Listing_ ST25

Gly

Ser

55

Lys

Gly

Asn

Ser

Leu

135

Thr

Tyr

Leu

Leu

Phe

Pro

40

Gly

Ser

Leu

Ile

Met

120

Asn

Leu

Tyr

Asp

Met

200

Ser

25

Ile

His

Ile

Phe

Leu

105

Met

Pro

Asp

Arg

Glu

185

Ile

Leu

Phe

Glu

Glu

Thr

90

Met

Thr

Asp

Thr

Glu

170

Ala

Arg

Gln

Leu

Gly

75

Ser

Pro

Asp

Glu

Ile

155

Thr

Met

Thr

Leu

Val

60

Ala

Trp

Thr

Ile

Ala

140

Gly

Pro

His

Lys

Val Asp Ser

Page 12

His

45

Lys

Leu

Thr

Phe

Ala

125

Val

Leu

His

Gln

Arg

205

Ile

30

Thr

Glu

Glu

His

Ser

110

Val

Asp

Cys

Pro

Met

190

Gln

Ile

Pro

Val

Lys

Glu

95

Gln

Gln

Val

Gly

Phe

175

Gln

Phe

Ala

Ala

Cys

Val

80

Pro

Arg

Leu

Pro

Phe

160

Ile

Arg

His

Glu



Arg

225

Asn

Arg

Gly

Leu

Pro

305

Gln

Ala

Asp

Trp

Asp

385

Ala

210

Arg

Val

Phe

Leu

Glu

290

Ser

Glu

Lys

Arg

Gly

370

Gln

Cys

Ser

Glu

Gln

Leu

275

Lys

Tyr

Ser

Glu

Ile

355

Asp

Val

Ile

Gly

Asp

Ile

260

Ser

Ala

Lys

Leu

Asp

340

Ser

Asn

Pro

Gly

Gly

Pro

245

Ile

Phe

Tyr

Gln

Arg

325

Thr

Val

Ala

His

Met

Arg

230

Glu

Thr

Ala

Glu

Val

310

Leu

Val

Leu

Glu

His

390

Gln

SGI1760_1WO_Sequence_Listing_ ST25

215

Asp

Thr

Phe

Ile

Glu

295

Leu

Trp

Ile

Ile

Glu

375

Ala

Phe

Glu

Gly

Leu

Tyr

280

Ala

Asp

Pro

Gly

Pro

360

Phe

Tyr

Ala

Lys

Glu

Ile

265

Phe

Asp

Leu

Thr

Gly

345

Gln

Tyr

Lys

Leu

Asp

Lys

250

Ala

Leu

Arg

Thr

Ala

330

Lys

Leu

Pro

Pro

Leu

235

Leu

Gly

Leu

Val

Tyr

315

Pro

Tyr

His

Glu

Phe
395

220

Leu

Asp

His

Lys

Leu

300

Ile

Ala

Pro

Cys

Arg

380

Gly

His Glu Ala

Page 13

Ala

Asp

Glu

His

285

Thr

Arg

Phe

Ile

Asp

365

Phe

Asn

Thr

Arg

Glu

Thr

270

Pro

Asp

Met

Ser

Thr

350

Glu

Gly

Leu

Met

Asn

255

Thr

Arg

Pro

Ile

Leu

335

Pro

Asp

His

Gln

Val

Leu

240

Ile

Ser

Val

Val

Leu

320

Tyr

Lys

Ala

Pro

Arg

400

Leu



Gly

Leu

Arg

Ala

465

Gly

Gly

Thr

Arg

Ser

545

Leu

Phe

Arg

Met

Asp

Val

450

Glu

Ala

Ser

Ala

Ile

530

Tyr

Glu

Gly

Leu

Ile

Ile

435

Arg

Lys

Ser

Asp

Gly

515

Gly

Asn

Glu

Cys

Ile

Leu

420

Lys

Pro

Ala

Ile

Thr

500

Met

Lys

Gly

Val

Gly

580

Asp

405

Gln

Gln

Arg

Ala

Ile

485

Gly

His

Leu

Lys

Lys

565

Asp

Glu

His

Thr

Asn

Glu

470

Gly

Thr

Gly

Pro

Pro

550

Pro

His

Lys
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Phe

Leu

Lys

455

Asp

Leu

Ala

Val

Lys

535

Pro

Gly

Asn

Leu

Thr

Thr

440

Glu

Val

Asp

Glu

Arg

520

Glu

Ser

Glu

Trp

Ala

Phe

425

Ile

Ala

Glu

Asn

Gly

505

Thr

Gly

Asn

Leu

Ala

585

Glu

410

Ile

Lys

Val

Lys

Arg

490

Val

Glu

Ala

Ala

Glu

570

Ala

Asp

Pro

Ala

Glu

475

Pro

Ala

Thr

Leu

Gly

555

Gly

Thr

His

Gly

Ala

460

Lys

Leu

Arg

Ala

Leu

540

Gln

Val

Tyr

Lys Gly Ala
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Thr

Asp

445

Ala

Arg

Leu

Glu

Pro

525

Ile

Phe

Arg

Gln

Glu

Asp

430

Phe

Leu

Glu

Ile

Leu

510

Leu

Ile

Val

Tyr

Ala

590

Arg

415

Tyr

His

Pro

Thr

Leu

495

Ala

Asn

Thr

Gln

Ala

575

Val

Phe

Glu

Ile

Ala

Lys

480

Tyr

Asp

Asp

Ser

Trp

560

Val

Pro

Ser



Ser

Glu

625

Lys

Phe

Val

Gly

Tyr

705

Gln

Val

Arg

Glu

Cys

Arg

610

Trp

Leu

Val

Tyr

Arg

690

His

Val

Leu

Pro

Ala

770

Pro

595

Gly

Lys

Asn

Ser

Ala

675

Ser

Glu

Ser

Leu

Val

755

Ala

Pro

Glu

Lys

Glu

Gly

660

Ser

Thr

Gly

Arg

Thr

740

Arg

Ser

His

Gly

Ser

Asn

645

Leu

Val

Arg

Asp

Val

725

Ala

Leu

Arg

Lys

Asp

Met

630

Ala

Gly

Ala

His

His

710

Leu

Ser

His

Ala

Arg

SGI1760_1WO_Sequence_Listing_ ST25

Val

615

Trp

Glu

Gly

Glu

Ile

695

Leu

Arg

Gly

Asp

Gln

775

Glu

600

Ser

Thr

Lys

Ser

Asn

680

Glu

Gly

Arg

Gln

Leu

760

Ile

Leu

Gly

Asp

Glu

Pro

665

Arg

Ile

Val

Phe

Ser

745

Leu

Arg

Glu

Asp

Ala

Arg

650

Leu

Glu

Thr

Leu

Asn

730

Ala

Ser

Glu

Phe

Met

635

Ser

Ala

Leu

Leu

Pro

715

Leu

Ala

Ser

Met

Glu

620

Lys

Ala

Gln

Gln

Pro

700

Val

Asn

His

Cys

Ala
780

Asp Phe Leu
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605

Gly

Ala

Leu

Thr

Ala

685

Lys

Asn

Gly

Leu

Val

765

Ala

Glu

Lys

Phe

Gly

Tyr

670

Pro

Glu

Ser

Asn

Pro

750

Glu

Tyr

Glu

Leu

Gly

Leu

655

Glu

Glu

Ala

Lys

Asp

735

Leu

Leu

Thr

Gly

Asp

Leu

640

Gln

Ala

Ser

Ala

Glu

720

Gln

Asp

Gln

Val

Val



785

Tyr

Glu

Leu

Lys

Ala

865

Ala

Glu

Val

Arg

Tyr

945

Glu

Arg

Gln

Lys

Arg

His

850

Arg

Asp

Thr

Gly

Ala

930

Phe

Ala

Lys

Glu

Tyr

Pro

835

Pro

Ser

Arg

Arg

Pro

915

Ala

Gly

Tyr

Glu

Gln

Glu

820

Leu

Gly

Gly

Gly

Phe

900

Gly

Leu

Cys

Glu

Gly

Ile

805

Ala

Lys

Gln

Leu

Pro

885

Arg

Thr

Lys

Arg

Lys

965

Val

790

Leu

Cys

Pro

Ala

Gly

870

Glu

Leu

Gly

Lys

Asn

950

Asp

Pro
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Thr

Glu

Arg

Ser

855

Glu

Asp

Pro

Val

Glu

935

Asp

Gly

Lys

Ser

Leu

Tyr

840

Ile

Tyr

Gly

Glu

Ala

920

Gly

His

Ile

Thr

Arg

Pro

825

Thr

Arg

Ile

Asp

905

Pro

Lys

Asp

Val

Tyr

Val

810

Phe

Ser

Val

Gly

Val

890

Pro

Phe

Glu

Phe

Thr
970

795

Ser

Glu

Ile

Gly

Val

875

Met

Glu

Arg

Leu

Ile

955

Leu

Met

Arg

Ser

Val

860

Ala

Phe

Lys

Gly

Gly

940

Tyr

His

Val Gln His

Page 16

Leu

Phe

Ser

845

Val

Ser

Val

Pro

Phe

925

Glu

Arg

Thr

Leu

Asp

Leu

830

Ser

Arg

Asn

Arg

Ile

910

Leu

Ala

Asp

Ala

Met

Leu

815

Glu

Pro

Gly

Tyr

Thr

895

Ile

Gln

His

Glu

Phe

975

Ala

800

Leu

Leu

Arg

Pro

Leu

880

Pro

Met

Ala

Leu

Leu

960

Ser

Lys



Asp
995

Val Cys

1010

Gln
1025

Leu

Ala Gln

1040

Lys
1055

<210> 5

<211> 3240
<212> DNA
<213> Baco

<400> 5
atgggatatt

gccattcctc
aaaccgaccc
actttaagtg
gaaacacggt
gatggattat
atgcctacat
gtacaactcg
gatatgactc

agctattatc

980

Gly Asp Gly Ser

Lys Ala Tyr Gln

Glu Trp Leu Leu

Asp Val Trp Ala Gly

018

ttatttcatg
aaccgaaaac
tatcctttat
ataccatcat
tcgataaaag
ttacaagcga
tcagccaacg
ttcaaaaatg
gccttacatt

gtgagacccc

SGI1760_1WO_Sequence_Listing_ ST25

Ala Gly Ala Leu Ile Ser Ile

1000

Lys
1015

1030

Asp
1045

Ile
1060

tttttttgaa
atatggattg
caagatagcg
tgtcgtttct
tatagagggt
gactcaagag
agcaatgaaa
ggcacggctt
ggatacaatt

tcatcctttt

985

990

Leu Gly Arg Gly Gly His Leu Tyr

agggtgtttt
ctggggaatc
gaagagtatg
ggacatgaac
gctttagcaa
cctaactgga
gattatcatg
aatccgaatg
ggtctatgtg

attactagca

1005

1020

1035

1050

taatggaaaa
tcccactaat
gtcccatttt
tggtagcaga
aagttcgtgc
aaaaagctca
ctatgatggt
aaaacgtaga
gttttaatta

tgagccgtgc

Page 17

Met Ala Pro Asp Val Glu Ala Thr

Ser Val His Glu Thr Asp Glu Arg Gln

Leu Gln Thr Lys Gly 1Ile Tyr Ala

aaaagtatct
cgataaagat
tcaaattcaa
agtctgtgac
ctttgctgga
taatattttg
cgatattgcc
tgttccggag
tcgatttaat

tctagatgag

60

120

180

240

300

360

420

480

540

600



gcaatgcacc
caatttcagc
aaaagtagtg
ccggaaactg
atagctgggc
aatccagata
ccaacatacc
cgtctatggc
gggaaatatc
agggataaag
ctggataaga
ggtatgcagt
gaattcatcg
ggtgatttta
gcgcctatcg
tctattattg
gcggaaggta
gtggtagctc
acttcttctt
gaattaaaac
aattgggcta
ggagcaacaa
cttgagcaat

adCaaaaaca

aattacagcg
atgatattca
gaaatcagga
gtgaaaaatt
atgaaacaac
aattgaaaaa
aacaagttat
ctactgctcc
ctattaagaa
acgcgtgggg
ttccccatca
ttgcacttca
attatcaaga
aaattaggat
aggagaaact
gagccgataa
ttgcaagaga
ttaacgatcg
ataatggaaa
cggatgagct
gtacttatca
gattttctac
ggaaacaaag

ttgagaaaga

SGI1760_1WO_Sequence_Listing_ ST25

gctggatata
atctatgttt
agaaaatgat
agatgatgaa
aagtggatta
agcttatgaa
gaaattaaag
agcattcagt
aggagaagat
agacaatgtg
tgcttataag
tgaagccaca
ctatcagctg
tctaccccga
gaaaaaccat
tctttcgett
actagcagat
aattggaagt
accaccaagt
aaaaggtgtt
gcggattcca
acgtggagaa
tatgtggtct

acgtagtaca

gaagataaac tcatgtggag

tctttagtag ataatattat

ttactttccc gtatgttaaa

aatattcgtt tccaaattat

ttatcttttg caatctattt

gaagtagatc gggttttaac

tatatccgga tgattttaaa

ctctatgcaa aagaggatac

cgtatttctg ttcttattcc

gaagaattcc aacctgaacg

ccatttggaa atggtcaacg

ctcgtaatgg gaatgcttct

gacgtaaaac aaacattaac

aaacaaacta ttagccatac

gaaatcgaac agcaagttca

cttgttctgt atggatcgga

acagctagtt tagaaggtgt

ctgccaaaag aaggggcggt

aatgcagggc agtttgtgca

caatacgcag tttttggttg

agatacattg atgagcaaat
gcggatgcaa gtggtgattt
gatgcgatga aggcatttgg

ttaagtttac aatttgttag
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aacgaaacgt
tgctgaacgt
tgtgcaggat
cactttttta
tttattaaag
agatcccact
tgaatcgcta
agtgattggt
acagctacat
atttgaagag
agcatgtatc
tcaacatttt
gctaaagcct
tactgttctt
gaaaactcct
tacaggggta
tcaaacggaa
tcttattgta
atggttggag
tggagatcat
ggctcaaaaa
cgaggaacaa
attggaactt

tcgtcttgga

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040



ggatctcctc
cttcaatcat
gctacgtatc
aaccgaattt
ggacgaagtg
tatagtgtag
acagcatgcc
gaacaaatat
gaaatccgat
atttcaagct
gcacctgcat
cgtcataata
cctgaaaatc
cgtggattct
catctatatt
aatgatgaaa
cctaaaacat
gataatgggg
gacacccttt
tggttggatc
<210> 6
<211> 1079
<212> PRT
<213> Baco

<400> 6

ttgcacgaac
ctagcagtga
aagaaggtga
taaaacgctt
taaatcacat
aaattcaaga
ctcctcataa
taaagaaacg
ttgaacgctt
ctccactcgt
ggagtgggst
aagacgagat
cagaaacacc
tgcaagcgcg
ttggttgtcg
gagatggatt
atgtacagca
ctcatcttta
gtcaagcata

gtgtgcaaga

018
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atatgaagca
aagaagcacg
ccaccttggg
tggattaaat
acctttagac
agcagctact
aaaggaattg
tatgtcaatg
tttagaactt
tgcacaggat
agggacatat
tatctgtttc
aattatcatg
tcgtgttcaa
tcatcctgaa
aatctcttta
tttaataaaa
tatatgtggt

tcaagaaatt

agaagggcga

gtttatgcat ctatactaga aaatcgtgaa

cgacatattg
gtgctgccaa
gggaaggatc
agtcctgtta
cgagcacaaa
gaatcattat
ttggatcttc
cttcctgcgc
cgtctgagca
gaaggagtcg
attcgaacgc
gttggaccag
aagcaaaaag
aaggattatc
cacacagctt
caagatagaa
gatggaagta
catgaagtca

tatggaaaag

agatatcctt
ttaatagtga
aagtcatatt
gtttatttga
tacgagaaat
tggaagaggg
ttgaaaagta
tcaaaccgcg
ttacggttgg
cttctaatta
cacaatcaaa
gtactggaat
gtattaactt
tctatcgtac
tttctcgett
tcaatttaat
aaatggctcc
gtgaacaaga

atgtttgggc
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gccagtaggt
gaaaaatgtc
gagtgcaagt
ccttcttagt
ggtgacattt
agtttatcat
tgaggcttgt
ttactattct
tgttgttaat
tttagctcag
ctttcaatta
tgcaccattc
aggacaagca
agaactagaa
agaaggatat
ttcgttatta
tgacgtagaa
agcaaggaat

tggtatatga

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940

3000

3060

3120

3180

3240



Met

Lys

Asn

Ile

Thr

65

Glu

Ala

Trp

Met

Gln

145

Asp

Tyr

Gly

Lys

Leu

Ala

50

Ile

Thr

Phe

Lys

Lys

130

Lys

Met

Arg

Tyr

Val

Pro

35

Glu

Ile

Arg

Ala

Lys

115

Asp

Trp

Thr

Phe

Phe

Ser

20

Leu

Glu

Val

Phe

Gly

100

Ala

Tyr

Ala

Arg

Asn
180

Ile

Ala

Ile

Tyr

Val

Asp

85

Asp

His

His

Arg

Leu

165

Ser

Ser

Ile

Asp

Gly

Ser

70

Lys

Gly

Asn

Ala

Leu

150

Thr

Tyr
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Cys Phe Phe Glu Arg Val Phe Leu Met

Pro

Lys

Pro

55

Gly

Ser

Leu

Ile

Met

135

Asn

Leu

Tyr

Gln

Asp

40

Ile

His

Ile

Phe

Leu

120

Met

Pro

Asp

Arg

Pro

25

Lys

Phe

Glu

Glu

Thr

105

Met

Val

Asn

Thr

Glu
185

10

Lys

Pro

Gln

Leu

Gly

90

Ser

Pro

Asp

Glu

Ile

170

Thr

Thr

Thr

Ile

Val

75

Ala

Glu

Thr

Ile

Asn

155

Gly

Pro

Tyr

Leu

Gln

60

Ala

Leu

Thr

Phe

Ala

140

Val

Leu

His
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Gly

Ser

45

Thr

Glu

Ala

Gln

Ser

125

Val

Asp

Cys

Pro

Leu

30

Phe

Leu

Val

Lys

Glu

110

Gln

Gln

Val

Gly

Phe
190

15

Leu

Ile

Ser

Cys

Val

95

Pro

Arg

Leu

Pro

Phe

175

Ile

Glu

Gly

Lys

Asp

Asp

80

Arg

Asn

Ala

Val

Glu

160

Asn

Thr



Ser

Asp

Asp

225

Lys

Asn

Arg

Gly

Leu

305

Pro

Asn

Ala

Glu

Met

Ile

210

Ile

Ser

Val

Phe

Leu

290

Lys

Thr

Glu

Lys

Asp
370

Ser

195

Glu

Gln

Ser

Gln

Gln

275

Leu

Lys

Tyr

Ser

Glu

355

Arg

Arg

Asp

Ser

Gly

Asp

260

Ile

Ser

Ala

Gln

Leu

340

Ile

Ala

Lys

Met

Asn

245

Pro

Ile

Phe

Tyr

Gln

325

Arg

Thr

Ser

Leu

Leu

Phe

230

Gln

Glu

Thr

Ala

Glu

310

Val

Leu

Val

Val

SGI1760_1WO_Sequence_Listing_ ST25

Asp

Met

215

Ser

Glu

Thr

Phe

Ile

295

Glu

Met

Trp

Ile

Leu
375

Glu Ala Met His Gln Leu Gln Arg

200

Trp

Leu

Glu

Gly

Leu

280

Tyr

Val

Lys

Pro

Gly

360

Ile

Arg

Val

Asn

Glu

265

Ile

Phe

Asp

Leu

Thr

345

Gly

Pro

Thr

Asp

Asp

250

Lys

Ala

Leu

Arg

Lys

330

Ala

Lys

Gln

Lys

Asn

235

Leu

Leu

Gly

Leu

Val

315

Tyr

Pro

Tyr

Leu

Arg

220

Ile

Leu

Asp

His

Lys

300

Leu

Ile

Ala

Pro

His
380
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205

Gln

Ile

Ser

Asp

Glu

285

Asn

Thr

Arg

Phe

Ile

365

Arg

Phe

Ala

Arg

Glu

270

Thr

Pro

Asp

Met

Ser

350

Lys

Asp

Gln

Glu

Met

255

Asn

Thr

Asp

Pro

Ile

335

Leu

Lys

Lys

Leu

His

Arg

240

Leu

Ile

Ser

Lys

Thr

320

Leu

Tyr

Gly

Asp



Ala

385

Leu

Arg

Met

Gln

Ile

465

Ala

Gln

Leu

Ala

Asn

545

Thr

Trp

Asp

Ala

Gly

Leu

450

Arg

Pro

Lys

Tyr

Asp

530

Ser

Gly

Lys

Cys

Met

435

Asp

Ile

Ile

Thr

Gly

515

Thr

Arg

Ser

Asp

Ile

Ile

420

Leu

Val

Leu

Glu

Pro

500

Ser

Ala

Ile

Tyr

Asn

Pro

405

Gly

Leu

Lys

Pro

Glu

485

Ser

Asp

Ser

Gly

Asn
565

Val

390

His

Met

Gln

Gln

Arg

470

Lys

Ile

Thr

Leu

Ser

550

Gly

SGI1760_1WO_Sequence_Listing_ ST25

Glu Glu Phe Gln

His

Gln

His

Thr

455

Lys

Leu

Ile

Gly

Glu

535

Leu

Lys

Ala

Phe

Phe

440

Leu

Gln

Lys

Gly

Val

520

Gly

Pro

Pro

Tyr

Ala

425

Glu

Thr

Thr

Asn

Ala

505

Ala

Val

Lys

Pro

Lys

410

Leu

Phe

Leu

Ile

His

490

Asp

Glu

Gln

Glu

Ser
570

Pro Glu Arg Phe Glu

395

Pro

His

Ile

Lys

Ser

475

Glu

Asn

Gly

Thr

Gly

555

Asn

Phe

Glu

Asp

Pro

460

His

Ile

Leu

Ile

Glu

540

Ala

Ala

Page 22

Gly

Ala

Tyr

445

Gly

Thr

Glu

Ser

Ala

525

Val

Val

Gly

Asn

Thr

430

Gln

Asp

Thr

Gln

Leu

510

Arg

Val

Leu

Gln

Gly

415

Leu

Asp

Phe

Val

Gln

495

Leu

Glu

Ala

Ile

Phe
575

Glu

400

Gln

Val

Tyr

Lys

Leu

480

Val

Val

Leu

Leu

Val

560

Val



Gln

Ala

Ile

Phe

625

Leu

Gly

Leu

Glu

Ser

705

Ala

Glu

Asp

Trp

Val

Pro

610

Ser

Glu

Leu

Gln

Ala

690

Ser

Thr

Lys

Gln

Leu

Phe

595

Arg

Thr

Gln

Glu

Phe

675

Val

Glu

Tyr

Asn

Val
755

Glu

580

Gly

Tyr

Arg

Trp

Leu

660

Val

Tyr

Arg

Gln

Val

740

Ile

Glu

Cys

Ile

Gly

Lys

645

Asn

Ser

Ala

Ser

Glu

725

Asn

Leu

Leu

Asp

Glu

630

Gln

Lys

Arg

Ser

Thr

710

Gly

Arg

Ser

SGI1760_1WO_Sequence_Listing_ ST25

Lys Pro Asp Glu Leu Lys Gly Vval

Asp

Glu

615

Ala

Ser

Asn

Leu

Ile

695

Arg

Asp

Ile

Ala

His

600

Gln

Asp

Met

Ile

Gly

680

Leu

His

His

Leu

Ser
760

585

Asn

Met

Ala

Trp

Glu

665

Gly

Glu

Ile

Leu

Lys

745

Gly

Trp

Ala

Ser

Ser

650

Lys

Ser

Asn

Glu

Gly

730

Arg

Arg

Ala

Gln

Gly

635

Asp

Glu

Pro

Arg

Ile

715

Val

Phe

Ser

Ser

Lys

620

Asp

Ala

Arg

Leu

Glu

700

Ser

Leu

Gly

Val
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Thr

605

Gly

Phe

Met

Ser

Ala

685

Leu

Leu

Pro

Leu

Asn
765

590

Tyr

Ala

Glu

Lys

Thr

670

Arg

Gln

Pro

Ile

Asn

750

His

Gln

Gln

Thr

Glu

Ala

655

Leu

Thr

Ser

Val

Asn

735

Gly

Ile

Tyr

Arg

Arg

Gln

640

Phe

Ser

Tyr

Ser

Gly

720

Ser

Lys

Pro



Leu

Ile

785

Thr

Gly

Leu

Glu

Pro

865

Ala

Tyr

Thr

Ile

Gln
945

Asp

770

Gln

Ala

Val

Leu

Leu

850

Leu

Pro

Leu

Pro

Met

930

Ala

Ser

Glu

Cys

Tyr

Glu

835

Leu

Val

Ala

Ala

Gln

915

Val

Arg

Pro

Ala

Pro

His

820

Lys

Pro

Ala

Trp

Gln

900

Ser

Gly

Arg

Val

Ala

Pro

805

Glu

Tyr

Ala

Gln

Ser

885

Arg

Asn

Pro

Val

Ser

Thr

790

His

Gln

Glu

Leu

Asp

870

Gly

His

Phe

Gly

Gln
950
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Leu Phe Asp Leu Leu Ser Tyr Ser Val

775

Arg

Lys

Ile

Ala

Lys

855

Arg

Val

Asn

Gln

Thr

935

Lys

Ala

Lys

Leu

Cys

840

Pro

Leu

Gly

Lys

Leu

920

Gly

Gln

Gln

Glu

Lys

825

Glu

Arg

Ser

Thr

Asp

905

Pro

Ile

Lys

Ile

Leu

810

Lys

Ile

Tyr

Ile

Tyr

890

Glu

Glu

Ala

Gly

Arg

795

Glu

Arg

Arg

Tyr

Thr

875

Glu

Ile

Asn

Pro

Ile
955

780

Glu

Ser

Met

Phe

Ser

860

Val

Gly

Ile

Pro

Phe

940

Asn
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Met

Leu

Ser

Glu

845

Ile

Gly

Val

Cys

Glu

925

Arg

Leu

Val

Leu

Met

830

Arg

Ser

Val

Ala

Phe

910

Thr

Gly

Gly

Thr

Glu

815

Leu

Phe

Ser

Val

Ser

895

Ile

Pro

Phe

Gln

Glu

Phe

800

Glu

Asp

Leu

Ser

Asn

880

Asn

Arg

Ile

Leu

Ala
960



His

Thr

Ala

Ile

Ala

Val

Ser

Gly

SGI1760_1WO_Sequence_Listing_ ST25

Leu Tyr Phe Gly Cys Arg His Pro Glu Lys Asp Tyr Leu Tyr Arg

965

970

975

Glu Leu Glu Asn Asp Glu Arg Asp Gly Leu Ile Ser Leu His Thr
990

980

Phe Ser Arg Leu Glu Gly Tyr

995

Lys Gln

1010

Asp Arg Ile

His Leu

1025

Tyr Ile Cys

Glu
1040

Asp Thr Leu Cys

Glu
1055

Gln Glu Ala Arg

Arg Tyr
1070

Gly Lys Asp

<210> 7

<211>
<212>
<213>

3168
DNA
Bac2875

<400> 7

atgttaatga
cttccgcatc
ggaccgattt
cttgtggctg

aaggtgcgcg

985

1000

Asn Leu Ile Ser Leu

1015

Gly Asp Gly Ser Lys
1030

Gln
1045

Ala Tyr Gln Glu

Asn
1060

Trp Leu Asp Arg

Val Trp Ala Gly Ile
1075
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1005

Leu
1020

Asp

Met Ala
1035

Ile
1050

His

Val Gln
1065

aacaggcaag cgccatacct cagcccaaaa catacggacc
tggaaaaaga gcagctttct caatccttat ggaggttagc
tccgtttcga ttttccaggg gtgtccagtg tttttgtatc
aagtgtgtga tgaaagccgt tttgacaaaa accttggcaa

agttcggcgg agacggctta tttacaagct ggacccacga

Pro Lys Thr Tyr Val Gln His Leu

Asn Gly

Pro Asp

Glu val

Glu Glu

tttaaaaaat
tgatgaattg
cggacacaat
aggcttgcta

accgaactgg

60

120

180

240

300



caaaaagccc
tctatgatgc
gaagaaattg
gggtttaact
atgctcagtg
atgatggtga
gatagaatga
ctcatgctct
taccaaatca
gcgatttact
cgcgtgttaa
gtgttaaatg
gaggatactg
attccgaagc
gaacggtttg
cagcgecgctt
gtattaaagc
ttaacgatca
aatgtacaga
cctaaacacg
atagccggag
cttgatgatt

tataatgggg

gaaggccgat

accgcatttt
tggatatcgc
atgtagcgga
atcgcttcaa
ccttaaaaga
aaacgaagct
tagcggagcg
atgcaaaaga
tcacattttt
gtctgcttac
cagacacgcc
aaacactcag
ttctaggcgg
tgcaccggga
aagacccttc
gtattggcat
attttgattt
agccggatga
gaagagaaca
gcacaccttt
aattggcagc
atattggcaa
cgccgectga

taaaaggggt

SGI1760_1WO_Sequence_Listing_ ST25

gctgccaagt
aacccagctg
cgacatgacc
cagcttttac
ggcgatgaat
gcagttccaa
aaaagagaat
tcctgtaaca
aattgcaggg
acatccggaa
ggaatataaa
gctatatcca
ggaatacccg
tcaaaatgct
gagtattcct
gcagtttgct
gatgaaccat
atttaaaatt
ggctgacaac
actcgttctt
ttacggccgc
gcttcctgaa
taatgctgcc

ctcctatgcg

ttcagtcaaa aagcgatgaa aggctatcat

attcaaaaat
cgtctgacgc
cgtgattctc
caatcgaaaa
aaggatatag
ccggatgaaa
ggtgaaacgc
catgaaacaa
aaactgaaaa
caaatccagc
acagctccgg
atcagcaaag
tggggagaag
caccatgctt
ctccaagaag
actggatacg
actgtgaaac
aaaacagaaa
tacggttcaa
cagctgggat
caaggcgctg
ggctttgtag

gtattcggct

ggagccggct
ttgatacgat
agcatccgtt
gattgggtct
aagtcatgaa
acattaagga
tggatgatga
caagcggttt
aagcgcaaga
agctgaaata
ccttttctcet
gtcagcctgt
atgcagaaga
ataagccgtt
cgacgatggt
aactgaaaat
cgcggaaaac
cgaagccaaa
accttgggac
ttacagccga
tcgtcatcgt
agtggctgga

gcggaaaccg
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taatcctaat
cggattatgc
tatcaccagc
gcaagataag
ctcccttgtc
tcttttatcg
aaatattcga
gctttccttt
ggaagccgat
cattcggatg
ctatgcgaag
cactgttttg
ttttcgtccg
tggaaacggg
tctecggtctt
caaagaggca
agcagcaatc
agaaacaaaa
agcggaagga
aacagctccg
tacggcttct
agagcttgag

gagttgggcc

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740



agcacgtatc
cgtttaacac
tgggaaaacc
aaagaagaca
gccaaagcat
gatagtccgc
gaaggcgatc
agcagattcg
catcttccga
caggaaccgg
cataaaaaag
gaaaaacgtc
gagcggtttt
ccgaaagtgc
ageggseceecg
gatgcagcag
gaaacgccta
cagacaagat
ggctgeegge
gatggtttgg
gtccagcact
cacatttacg
ctggcgtatg

ctgcaaaacc

agcggattcc
cgattgggga
gcttctggaa
ggccttcatt
atggtgcgtt
gttccacccg
atatcggaat
gtttgcagtc
tggatcggcc
cttcaaggct
agctggaaca
tcaccatgct
tagaactttt
atgctaatat
gagagtaccg
cctgcttcat
tgattatggt
ctgttttgaa
gccccgatca
ttacagtccg
tgctcaaact
tatgcggtga
aagctgaaaa

aaaaacgcta
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gcgccttata
aggtgatgcc
ggaatcgata
atcgattact
tgaagggatt
ccatattgaa
attgccgaaa
caatcatgtg
gatcaaagtg
tcagcttcgg
gctcgtttca
tgatctttta
gccttcacta
cgtgagcatg
gggagtcgcc
ccgaacgcecg
cgggeegggt
gaaggaagga
tgacgatctt
ccggtgctat
agatgcacag
tggatcgcga
aggagcaaat

tgtcaaagac

gatgacatga tgcaagcgaa aggggcatca

gccgatgatt
aaagcatttg
tttctcagtg
gtcttagaga
ttgcaggttc
aacagccagg
ataaaaatga
gcggatttat
gagctggctt
gcagatggca
gaggattacc
aaaccgcgat
acagtagggsg
tctaattatt
caatccggat
acaggaattg
aacacgcttg
tacagagaag
tcacgcgtcg
aagctgatat
atggctcctg
caggaagaat

gtttggtcag

ttgaaagcca
atataaacga
aagcgacgga
accgggagct
ctgacgccaa
agcttgttca
gcggaagccc
tgtcgtccta
cttatacagt
tttataaaga
ctgcctgcga
attattccat
ttgttaaagg
tagcagagct
ttcaaatgcc
cgccattcag
gtgaagctct
agctggatca
aaaacgaatc
cactcattga
atgtagagaa
cagctgaatg

gtatgtaa
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tcgcgagtct
aatatctcag
aacgccgctt
ccagacagct
aacatataaa
gecgggttctc
tcatatggct
tgtggagctg
ttgtccgecg
gcaggtactg
aatgccgttt
atcaagctca
ctcagcttgg
gaatacaggt
agatgaccct
gggctttatt
tttctatttc

ggcggaacag

aaaagaatat
aaaaggggct
tactttgcga

gctgatgaat

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940

3000

3060

3120

3168



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

<400>

8
1
P

055
RT

Bac2875

8

Met Leu Met

1

Pro

Leu

Pro

Val

65

Lys

Glu

Gln

Gln

Val
145

Leu

Trp

Gly

50

Cys

Val

Pro

Lys

Leu

130

Ala

Lys

Arg

35

Val

Asp

Arg

Asn

Ala

115

Ile

Asp

Lys

Asn

20

Leu

Ser

Glu

Glu

Trp

100

Met

Gln

Asp

Gln

Leu

Ala

Ser

Ser

Phe

85

Gln

Lys

Lys

Met

Ala

Pro

Asp

Val

Arg

70

Lys

Gly

Thr
150
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Ser

His

Glu

Phe

55

Phe

Gly

Ala

Tyr

Ser

135

Arg

Ala

Leu

Leu

40

Val

Asp

Asp

His

His

120

Arg

Leu

Ile

Glu

25

Gly

Ser

Lys

Gly

Arg

105

Ser

Leu

Thr

Pro

10

Lys

Pro

Gly

Asn

Leu

90

Ile

Met

Asn

Leu

Gln Pro

Glu Gln

Ile Phe

His Asn
60

Leu Gly
75

Phe Thr

Leu Leu

Met Leu

Pro Asn

140

Asp Thr
155
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Lys

Leu

Arg

45

Leu

Lys

Ser

Pro

Asp

125

Glu

Ile

Thr

Ser

30

Phe

Val

Gly

Trp

Ser

110

Ile

Glu

Gly

Tyr

15

Gln

Asp

Ala

Leu

Thr

95

Phe

Ala

Ile

Leu

Gly

Ser

Phe

Glu

Leu

80

His

Ser

Thr

Asp

Cys
160



Gly

Phe

Lys

Phe

Ala

225

Leu

Glu

Thr

Pro

Asp

305

Val

Leu

Phe

Ile

Arg

Gln

210

Glu

Met

Asn

Thr

Glu

290

Thr

Leu

Tyr

Asn

Thr

Leu

195

Lys

Arg

Leu

Ile

Ser

275

Lys

Pro

Asn

Ala

Tyr

Ser

180

Gly

Asp

Lys

Tyr

Arg

260

Leu

Glu

Glu

Lys
340

Arg

165

Met

Leu

Ile

Glu

Ala

245

Tyr

Leu

Lys

Tyr

Thr

325

Glu

Phe

Leu

Gln

Glu

Asn

230

Lys

Gln

Leu

Lys

Lys

310

Leu

Asp

SGI1760_1WO_Sequence_Listing_ ST25

Asn Ser Phe Tyr Arg Asp Ser Gln His

Ser

Asp

Val

215

Pro

Asp

Ile

Ser

Ala

295

Gln

Arg

Thr

Ala

Lys

200

Met

Asp

Pro

Ile

Phe

280

Gln

Ile

Leu

Val

Leu

185

Met

Asn

Glu

Val

Thr

265

Ala

Glu

Gln

Tyr

Leu
345

170

Lys

Met

Ser

Asn

Thr

250

Phe

Ile

Glu

Gln

Pro

330

Gly

Glu

Val

Leu

Ile

235

Gly

Leu

Tyr

Ala

Leu

315

Thr

Gly

Ala

Lys

Val

220

Lys

Glu

Ile

Cys

Asp

300

Lys

Ala

Glu
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Met

Thr

205

Asp

Asp

Thr

Ala

Leu

285

Arg

Tyr

Pro

Tyr

Asn

190

Lys

Arg

Leu

Leu

Gly

270

Leu

Val

Ile

Ala

Pro
350

175

Gln

Leu

Met

Leu

Asp

255

His

Thr

Leu

Arg

Phe

335

Ile

Pro

Ser

Gln

Ile

Ser

240

Asp

Glu

His

Thr

Met

320

Ser

Ser



Lys

Asn

Asp

385

Gln

Val

Tyr

Lys

Arg

465

Pro

Thr

Gly

Pro

Gly

Ala

370

Pro

Arg

Leu

Glu

Ile

450

Glu

Lys

Ala

Phe

Glu
530

Gln

355

Trp

Ser

Ala

Gly

Leu

435

Thr

Gln

His

Glu

Thr

515

Gln

Pro

Gly

Ser

Cys

Leu

420

Lys

Val

Ala

Gly

Gly

500

Ala

Gly

Val

Glu

Ile

Ile

405

Val

Ile

Lys

Asp

Thr

485

Ile

Glu

Ala

Thr

Asp

Pro

390

Gly

Leu

Lys

Pro

Asn

470

Pro

Ala

Thr

Val
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Val

Ala

375

His

Met

Lys

Glu

Arg

455

Lys

Leu

Gly

Ala

Val
535

Leu Ile Pro Lys Leu His Arg Asp

360

Glu Asp

His Ala

Gln Phe

His Phe
425

Ala Leu
440

Lys Thr

Thr Glu

Leu Val

Glu Leu
505

Pro Leu
520

Ile Val

Phe

Tyr

Ala

410

Asp

Thr

Ala

Thr

Leu

490

Ala

Asp

Thr

Arg

Lys

395

Leu

Leu

Ile

Ala

Lys

475

Tyr

Ala

Asp

Ala

Pro

380

Pro

Gln

Met

Lys

Ile

460

Pro

Gly

Tyr

Tyr

Ser
540
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365

Glu

Phe

Glu

Asn

Pro

445

Asn

Lys

Ser

Gly

Ile

525

Tyr

Arg

Gly

Ala

His

430

Asp

Val

Glu

Asn

Arg

510

Gly

Asn

Phe

Asn

Thr

415

Thr

Glu

Gln

Thr

Leu

495

Gln

Lys

Gly

Gln

Glu

Gly

400

Met

Gly

Phe

Arg

Lys

480

Gly

Leu

Leu

Ala



Pro

545

Glu

Arg

Met

Asp

Phe

625

Lys

Glu

Glu

Ile

Ile

705

Ser

Pro

Gly

Ser

Met

Ala

610

Trp

Glu

Thr

Asn

Glu

690

Gly

Arg

Asp

Arg

Trp

Gln

595

Ala

Lys

Asp

Pro

Arg

675

Leu

Ile

Phe

Asn

Leu

Ala

580

Ala

Asp

Glu

Arg

Leu

660

Glu

Gln

Leu

Gly

Ala

Lys

565

Ser

Lys

Asp

Ser

Pro

645

Ala

Leu

Val

Pro

Leu
725

Ala

550

Gly

Thr

Gly

Phe

Ile

630

Ser

Lys

Gln

Pro

Lys

710

Gln

SGI1760_1WO_Sequence_Listing_ ST25

Gly Phe Vval Glu

Val

Tyr

Ala

Glu

615

Lys

Leu

Ala

Thr

Asp

695

Asn

Ser

Ser

Gln

Ser

600

Ser

Ala

Ser

Tyr

Ala

680

Ala

Ser

Asn

Tyr

Arg

585

Arg

His

Phe

Ile

Gly

665

Asp

Lys

Gln

His

Ala

570

Ile

Leu

Arg

Asp

Thr

650

Ala

Ser

Thr

Glu

Val
730

Trp Leu Glu Glu Leu

555

Val

Pro

Thr

Glu

Ile

635

Phe

Phe

Pro

Tyr

Leu

715

Ile

Phe

Arg

Pro

Ser

620

Asn

Leu

Glu

Arg

Lys

700

Val

Lys
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Gly

Leu

Ile

605

Trp

Glu

Ser

Gly

Ser

685

Glu

Gln

Met

Cys

Ile

590

Gly

Glu

Ile

Glu

Ile

670

Thr

Gly

Arg

Ser

Gly

575

Asp

Glu

Asn

Ser

Ala

655

Val

Arg

Asp

Val

Gly
735

Glu

560

Asn

Asp

Gly

Arg

Gln

640

Thr

Leu

His

His

Leu

720

Ser



Pro

Leu

Leu

Leu

785

Glu

Glu

Arg

Ser

Glu

865

Asp

Pro

Ile

His

Leu

Arg

770

Glu

Lys

Met

Tyr

Met

850

Tyr

Ala

Asp

Ala

Met

Ser

755

Glu

Gln

Arg

Pro

Tyr

835

Thr

Arg

Ala

Asp

Pro
915

Ala

740

Ser

Leu

Leu

Leu

Phe

820

Ser

Val

Gly

Ala

Pro

900

Phe

His

Tyr

Ala

Val

Thr

805

Glu

Ile

Gly

Val

Cys

885

Glu

Arg

Leu

Val

Ser

Ser

790

Met

Arg

Ser

Val

Ala

870

Phe

Thr

Gly

SGI1760_1WO_Sequence_Listing_ ST25

Pro Met Asp Arg Pro Ile Lys Val Ala

Glu

Tyr

775

Ala

Leu

Phe

Ser

Val

855

Ser

Ile

Pro

Phe

Leu

760

Thr

Asp

Asp

Leu

Ser

840

Lys

Asn

Arg

Met

Ile
920

745

Gln

Val

Gly

Leu

Glu

825

Pro

Gly

Tyr

Thr

Ile

905

Gln

Glu

Cys

Ile

Leu

810

Leu

Lys

Ser

Leu

Pro

890

Met

Thr

Pro

Pro

Tyr

795

Glu

Leu

Val

Ala

Ala

875

Gln

Val

Arg

Ala

Pro

780

Lys

Asp

Pro

His

Trp

860

Glu

Ser

Gly

Ser
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Ser

765

His

Glu

Tyr

Ser

Ala

845

Ser

Leu

Gly

Pro

Val
925

750

Arg

Lys

Gln

Pro

Leu

830

Asn

Gly

Asn

Phe

Gly

910

Leu

Leu

Lys

Val

Ala

815

Lys

Ile

Arg

Thr

Gln

895

Thr

Lys

Asp

Gln

Glu

Leu

800

Cys

Pro

Val

Gly

Gly

880

Met

Gly

Lys



Glu

Pro

945

Asp

Ser

Ile

Ser

Glu

Met

Gly

SGI1760_1WO_Sequence_Listing_ ST25
Gly Asn Thr Leu Gly Glu Ala Leu Phe Tyr Phe Gly Cys Arg Arg
930 935 940

Asp His Asp Asp Leu Tyr Arg Glu Glu Leu Asp Gln Ala Glu Gln
950 955 960

Gly Leu Val Thr Val Arg Arg Cys Tyr Ser Arg Val Glu Asn Glu
965 970 975

Lys Glu Tyr Val Gln His Leu Leu Lys Leu Asp Ala Gln Lys Leu
980 985 990

Ser Leu Ile Glu Lys Gly Ala His Ile Tyr Val Cys Gly Asp Gly
995 1000 1005

Arg Met Ala Pro Asp Val Glu Asn Thr Leu Arg Leu Ala Tyr
1010 1015 1020

Ala Glu Lys Gly Ala Asn Gln Glu Glu Ser Ala Glu Trp Leu
1025 1030 1035

Asn Leu Gln Asn Gln Lys Arg Tyr Val Lys Asp Val Trp Ser
1040 1045 1050

Met

1055

Page 33



