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1368
PRT

Thr

Ser

260

Lys

Leu

Arg

Val

Ala

245

Gly

Arg

Leu

Val

Ser
325

230

Ile

Glu

Lys

Ser

Thr

310

Leu

Val

Ser Pro

Gly Glu Val

265

Arg Met Met

Leu
295

Ala

Artificial Sequence

dCas9
17

Lys

Ala

Leu

35

Leu

280

Leu

Leu Pro

Ile

Lys Tyr Ser Ile Gly Leu

5

Glu

250

Ile

Asp

Asp

Gly

Ala
10

Val Ile Thr Asp Glu Tyr Lys

20

25

Gly Asn Thr Asp Arg His

40

Leu Phe Asp Ser Gly Glu

Ser

Thr

235 240

Gly Lys Leu Leu Gly Glu
255

Ala Asp Leu Asp Leu Thr
270

Ser Val Gly His Tyr Ser
285

Arg Thr Pro Thr Ala His
300

Arg His Glu Ala Glu Glu
315 320

Ile Gly Thr Asn Ser Val
15

Val Pro Ser Lys Lys Phe
30

Ile Lys Lys Asn Leu Ile
45

Ala Glu Ala Thr Arg Leu



Lys

65

Tyr

Phe

His

His

Ser

145

Met

Asp

Asn

Lys

Leu

225

Leu

50

Arg

Leu

Phe

Glu

Glu

130

Thr

Ile

Asn

Gln

Ala

210

Ile

Ile

Thr

Gln

His

Arg

115

Lys

Asp

Lys

Ser

Leu

195

Ile

Ala

Ala

Ala

Glu

Arg

100

His

Tyr

Lys

Phe

Asp

180

Phe

Leu

Gln

Leu

Arg

Ile

85

Leu

Pro

Pro

Ala

Arg

165

Val

Glu

Ser

Leu

Ser
245

Arg

70

Phe

Glu

Ile

Thr

Asp

150

Asp

Glu

Ala

Pro

230

Leu

55

Arg

Ser

Glu

Phe

Ile

135

Leu

His

Lys

Asn

Arg

215

Gly

Gly

Tyr

Asn

Ser

Gly

120

Tyr

Arg

Phe

Leu

Pro

200

Leu

Glu

Leu

Thr

Glu

Phe

105

Asn

His

Leu

Leu

Phe

185

Ile

Ser

Lys

Thr

Arg

Met

90

Leu

Ile

Leu

Ile

Ile

170

Ile

Asn

Lys

Lys

Pro
250

Arg

75

Ala

Val

Val

Arg

Tyr

155

Glu

Gln

Ala

Ser

Asn

235

Asn

60

Lys

Lys

Glu

Asp

Lys

140

Leu

Gly

Leu

Ser

Arg

220

Gly

Phe

Asn

Val

Glu

Glu

125

Lys

Ala

Asp

Val

Gly

205

Arg

Leu

Lys

Arg

Asp

Asp

110

Val

Leu

Leu

Leu

Gln

190

Val

Leu

Phe

Ser

Ile

Asp

95

Lys

Ala

Val

Ala

Asn

175

Thr

Asp

Glu

Gly

Asn
255

Cys

80

Ser

Lys

Tyr

Asp

His

160

Pro

Tyr

Ala

Asn

Asn

240

Phe



Asp

Asp

Leu

Ile

305

Met

Ala

Asp

Gln

Gly

385

Lys

Gly

Leu

Pro

Leu

Asp

Phe

290

Leu

Ile

Leu

Gln

Glu

370

Thr

Gln

Glu

Lys

Tyr

Ala

Leu

275

Leu

Arg

Lys

Val

Ser

355

Glu

Glu

Arg

Leu

Asp

435

Tyr

Glu

260

Asp

Ala

Val

Arg

Arg

340

Lys

Phe

Glu

Thr

His

420

Asn

Val

Asp

Asn

Ala

Asn

Tyr

325

Gln

Asn

Tyr

Leu

Phe

405

Ala

Arg

Gly

Ala

Leu

Lys

Thr

310

Asp

Gln

Gly

Lys

Leu

390

Asp

Ile

Glu

Pro

Lys

Leu

Asn

295

Glu

Glu

Leu

Tyr

Phe

375

Val

Asn

Leu

Lys

Leu

Leu

Ala
280

Leu

Ile

His

Pro

Ala

360

Ile

Lys

Gly

Arg

Ile

440

Ala

Gln

265

Gln

Ser

Thr

His

Glu

345

Gly

Lys

Leu

Ser

Arg

425

Glu

Arg

Leu

Ile

Asp

Lys

Gln

330

Lys

Tyr

Pro

Asn

Ile

410

Gln

Lys

Gly

Ser

Gly

Ala

Ala

315

Asp

Tyr

Ile

Ile

Arg

395

Pro

Glu

Ile

Asn

Lys

Asp

Ile

300

Pro

Leu

Asp

Leu

380

Glu

His

Asp

Leu

Ser

Asp

Gln

285

Leu

Leu

Thr

Glu

Gly

365

Glu

Asp

Gln

Phe

Thr

445

Arg

Thr

270

Tyr

Leu

Ser

Leu

Ile

350

Gly

Lys

Leu

Ile

Tyr

430

Phe

Phe

Tyr

Ala

Ser

Ala

Leu

335

Phe

Ala

Met

Leu

His

415

Pro

Arg

Ala

Asp

Asp

Asp

Ser

320

Lys

Phe

Ser

Asp

Arg

400

Leu

Phe

Ile

Trp



Met

465

Val

Asn

Leu

Tyr

Lys

545

Val

Ser

Thr

Asn

Leu

625

His

450

Thr

Val

Phe

Leu

Val

530

Lys

Lys

Val

Tyr

Glu

610

Phe

Leu

Arg

Asp

Asp

Tyr

515

Thr

Ala

Gln

Glu

His

595

Glu

Glu

Phe

Lys

Lys

Lys

500

Glu

Glu

Ile

Leu

Ile

580

Asp

Asn

Asp

Asp

Ser

Gly

485

Asn

Tyr

Gly

Val

Lys

565

Ser

Leu

Glu

Arg

Asp
645

Glu

470

Ala

Leu

Phe

Met

Asp

550

Glu

Gly

Leu

Asp

Glu

630

Lys

455

Glu

Ser

Pro

Thr

Arg

535

Leu

Asp

Val

Lys

Ile

615

Met

Val

Thr

Ala

Asn

Val

520

Lys

Leu

Tyr

Glu

Ile

600

Leu

Ile

Met

Ile

Gln

Glu

505

Pro

Phe

Phe

Asp

585

Ile

Glu

Glu

Lys

Thr

Ser

490

Lys

Asn

Ala

Lys

Lys

570

Arg

Lys

Asp

Glu

Gln
650

Pro

475

Phe

Val

Glu

Phe

Thr

555

Lys

Phe

Asp

Ile

Arg

635

Leu

460

Trp

Ile

Leu

Leu

Leu

540

Asn

Ile

Asn

Lys

Val

620

Leu

Lys

Asn

Glu

Pro

Thr

525

Ser

Arg

Glu

Ala

Asp

605

Leu

Lys

Arg

Phe

Arg

Lys

510

Lys

Gly

Lys

Cys

Ser

590

Phe

Thr

Thr

Arg

Glu

Met

495

His

Val

Glu

Val

Phe

575

Leu

Leu

Leu

Tyr

Arg
655

Glu

480

Thr

Ser

Lys

Gln

Thr

560

Asp

Gly

Asp

Thr

Ala

640

Tyr



Thr

Lys

Ala

Lys

705

His

Ile

Arg

Thr

Glu

785

Val

Gln

Leu

Asp

Gly

Gln

Asn

690

Glu

Glu

Leu

His

Thr

770

Glu

Glu

Asn

Ser

Asp

Trp

Ser

675

Asp

His

Gln

Lys

755

Gln

Gly

Asn

Gly

Asp

835

Ser

Gly

660

Gly

Asn

Ile

Ile

Thr

740

Pro

Lys

Ile

Thr

Arg

820

Tyr

Ile

Arg

Lys

Phe

Gln

Ala

725

Val

Glu

Gly

Lys

Gln

805

Asp

Asp

Asp

Leu

Thr

Met

Lys

710

Asn

Lys

Asn

Gln

Glu

790

Leu

Met

Val

Asn

Ser

Ile

Gln

695

Ala

Leu

Val

Ile

Lys

775

Leu

Gln

Tyr

Asp

Lys

Arg

Leu

680

Leu

Gln

Ala

Val

Val

760

Asn

Gly

Asn

Val

Ala

840

Val

Lys

665

Asp

Ile

Val

Gly

Asp

745

Ile

Ser

Ser

Glu

Asp

825

Ile

Leu

Leu

Phe

His

Ser

Ser

730

Glu

Glu

Arg

Gln

Lys

810

Gln

Val

Thr

Ile

Leu

Asp

Gly

715

Pro

Leu

Met

Glu

Ile

795

Leu

Glu

Pro

Arg

Asn

Lys

Asp

700

Gln

Ala

Val

Ala

Arg

780

Leu

Tyr

Leu

Gln

Ser

Gly

Ser

685

Ser

Gly

Ile

Lys

Arg

765

Met

Lys

Leu

Asp

Ser

845

Asp

Ile

670

Asp

Leu

Asp

Lys

Val

750

Glu

Lys

Glu

Tyr

Ile

830

Phe

Lys

Arg

Gly

Thr

Ser

Lys

735

Met

Asn

Arg

His

Tyr

815

Asn

Leu

Asn

Asp

Phe

Phe

Leu

720

Gly

Gly

Gln

Ile

Pro

800

Leu

Arg

Lys

Arg



Gly

865

Asn

Phe

Lys

Lys

Glu

945

Lys

Glu

Val

Val

Lys

Tyr

850

Lys Ser

Tyr Trp

Asp Asn

Ala Gly

915

His Val

930

Asn Asp

Leu Val

Ile Asn

Gly Thr
995

Tyr Gly Asp Tyr Lys Val Tyr Asp Val Arg Lys

1010

Ser Glu Gln Glu Ile Gly

1025

Ser Asn Ile Met Asn Phe

1040

Asp

Arg

Leu

900

Phe

Ala

Lys

Ser

Asn

980

Ala

Asn

Gln

885

Thr

Ile

Gln

Leu

Asp

965

Tyr

Leu

Val

870

Leu

Lys

Lys

Ile

Ile

950

Phe

His

Ile

855

Pro

Leu

Ala

Arg

Leu

935

Arg

Arg

His

Lys

Ser

Asn

Glu

Gln

920

Asp

Glu

Lys

Ala

Lys
1000

1015

Lys Ala Thr Ala Lys

1030

Phe Lys Thr Glu Ile

1045

Glu

Ala

Arg

905

Leu

Ser

Val

Asp

His
985

Glu

Lys

890

Gly

Val

Arg

Lys

Phe

970

Asp

Val

875

Leu

Gly

Glu

Met

Val

955

Gln

Ala

860

Val

Ile

Leu

Thr

Asn

940

Ile

Phe

Tyr

Lys Lys Met

Thr Gln Arg

895

Ser Glu Leu
910

Arg Gln Ile

925

Thr Lys Tyr

Thr Leu Lys

Tyr Lys Val

975

Leu Asn Ala
990

Tyr Pro Lys Leu Glu

1005

1020

1035

1050

Ser Glu Phe

Lys

880

Lys

Asp

Thr

Asp

Ser

960

Arg

Val

Met Ile Ala

Tyr Phe Phe

Thr Leu Ala



Asn

Thr

Arg

Glu

Arg

Lys

Leu

Ser

Phe

Glu

Phe

Glu

Asn

Gly
1055

Gly
1070

Lys
1085

Val
1100

Asn
1115

Lys
1130

Val
1145

Val
1160

Glu
1175

Val
1190

Glu
1205

Leu
1220

Phe

Glu

Glu

Val

Gln

Ser

Tyr

Val

Lys

Lys

Lys

Leu

Gln

Leu

Ile

Ile

Leu

Thr

Asp

Gly

Ala

Glu

Asn

Lys

Glu

Lys

Tyr

Arg

Val

Ser

Gly

Lys

Gly

Lys

Leu

Pro

Asp

Asn

Leu

Lys

Trp

Met

Gly

Leu

Phe

Val

Leu

Ile

Leu

Gly

Asn

Ala

Arg
1060

Asp
1075

Pro
1090

Phe
1105

Ile
1120

Asp
1135

Glu
1150

Gly
1165

Asp
1180

Ile
1195

Arg
1210

Glu
1225

Ser

Pro

Lys

Gln

Ser

Ala

Ser

Lys

Ile

Phe

Ile

Lys

Leu

His

Leu

Gly

Val

Lys

Arg

Pro

Gly

Thr

Leu

Lys

Arg

Ala

Tyr

Ile

Arg

Asn

Glu

Lys

Thr

Lys

Ile

Glu

Leu

Met

Leu

Glu

Glu

Asp

Ile

Ser

Lys

Val

Ser

Met

Ala

Pro

Leu

Pro

Lys

Thr
1065

Phe
1080

Val
1095

Ile
1110

Asp
1125

Ala
1140

Lys
1155

Glu
1170

Lys
1185

Lys
1200

Ala
1215

Ser
1230

Leu

Asn

Ala

Lys

Leu

Trp

Tyr

Lys

Arg

Gly

Tyr

Ser

Lys

Lys

Gly

Thr

Lys

Pro

Asp

Ser

Leu

Ser

Tyr

Ser

Ala

Tyr

Gly

Glu

Val

Thr

Lys

Pro

Val

Lys

Ser

Lys

Leu

Gly

Val

Ser



Pro

His

Arg

Tyr

Ile

Phe

Thr

Gly

1235

Glu
1250

Tyr
1265

Val
1280

Asn
1295

Ile
1310

Lys
1325

Lys
1340

Leu
1355

<210> 18
<211> 20
<212> DN

<213>

<220>

<223>

<400> 18

cgtccgeccgt tgccgegegg

<210> 19
<211> 20
<212> DN

Asp

Leu

Ile

Lys

His

Tyr

Glu

Tyr

A

A

Asn

Asp

Leu

His

Leu

Phe

Val

Glu

Glu

Glu

Ala

Arg

Phe

Asp

Leu

Thr

Gln

Ile

Asp

Asp

Thr

Thr

Asp

Arg

1240

Lys
1255

Ile
1270

Ala
1285

Lys
1300

Leu
1315

Thr
1330

Ala
1345

Ile
1360

Artificial Sequence

vioA promoter targeted

Gln

Glu

Asn

Pro

Thr

Ile

Thr

Asp

Leu

Gln

Leu

Ile

Asn

Asp

Leu

Leu

Phe

Ile

Asp

Arg

Leu

Arg

Ile

Ser

Val

Ser

Lys

Glu

Gly

Lys

His

Gln

1245

Glu
1260

Glu
1275

Val
1290

Gln
1305

Ala
1320

Arg
1335

Gln
1350

Leu
1365

Gln

Phe

Leu

Ala

Pro

Tyr

Ser

Gly

His

Ser

Ser

Glu

Ala

Thr

Ile

Gly

Lys

Lys

Ala

Asn

Ala

Ser

Thr

Asp



<213>

<220>
<223>

<400> 19
cgtcgccgcc

<210> 20
<211> 20
<212> DNA
<213>

<220>
<223>

<400> 20
agagcaatca

<210> 21
<211>
<212>
<213>

DNA
<220>
<223>

<400> 21
ttatgacaac

cgggcetggcec
aacattgcga
gctgatacgt
atgtgacaga
gctgtctgcc
tggatggagc
tatcgccagc
caggtcgctg

tattgacggc

1190

cggttccggg

tagtcggagg

ParaBAD

ttgacggcta
ccggtgcatt
ccgacggtgg
tggtcctcgc
cgcgacggeg
aggtgatcgc
gactcgttaa
agctccgaat
aaatgcggct

cagttaagcc

Artificial Sequence

vioB promoter targeted

Artificial Sequence

vioC promoter targeted

Artificial Sequence

catcattcac
ttttaaatac
cgataggcat
gccagcttaa
acaagcaaac
tgatgtactg
tcgcttccat
agcgcccttc
ggtgcgcttc

attcatgcca

tttttcttca
ccgcgagaaa
ccgggtggtg
gacgctaatc
atgctgtgceg
acaagcctcg
gcgccgcagt
cccttgeccg
atccgggcga

gtaggcgcgc

caaccggcac
tagagttgat
ctcaaaagca
cctaactgct
acgctggcga
cgtacccgat
aacaattgct
gcgttaatga
aagaaccccg

ggacgaaagt

ggaactcgct
cgtcaaaacc
gcttcgectg
ggcggaaaag
tatcaaaatt
tatccatcgg
caagcagatt
tttgcccaaa
tattggcaaa

aaacccactg

20

20

60

120

180

240

300

360

420

480

540

600



gtgataccat
cagcaaaata
accgcgaatg
atcgagataa
gtatcccggc
cagagaagaa
gctcttctcg
gaccaaagcc
cattgattat
agcggattct
<210> 22

<211> 35

<212> DNA

<213>

<220>
<223>

<400> 22

tcgcgagcect
tcacccggtc
gtgagattga
ccgttggect
agcaggggat
accaattgtc
ctaaccaaac
atgacaaaaa
ttgcacggcg

acctgacgct

J23119

ccggatgacg
ggcaaacaaa
gaatataacc
caatcggcgt
cattttgcgc
catattgcat
cggtaacccc
cgcgtaacaa
tcacactttg

ttttatcgca

Artificial Sequence

accgtagtga
ttctcgtccc
tttcattccc
taaacccgcc
ttcagccata
cagacattgc
gcttattaaa
aagtgtctat
ctatgccata

actctctact

ttgacagcta gctcagtcct aggtataatg ctagc

<210> 23
<211>
<212>
<213>

DNA

<220>
<223>

<400> 23

3237

golTSB operon

Artificial Sequence

tgaatctctc
tgatttttca
agcggtcggt
accagatggg
cttttcatac
cgtcactgcg
agcattctgt
aatcacggca
gcatttttat

gtttctccat

ctggcgggaa

ccaccccctg
cgataaaaaa
cattaaacga
tcccgccatt
tcttttactg
aacaaagcgg
gaaaagtcca

ccataagatt

acaacgaagg aaaggtcaag cgttcctgac gggtttttac ggggcgtggg tcggcatcgt

ggcgtaaatg tctcgcatca tcctctttta tgagccatct cacattctcg ccgaaccgtg

cagcctgaat acgcttgacc ttcccacaat ggcaagcttt aggctttctg ataccgaata

gtcaggatgg ggaagtcgtc atgagtcagt cagaaaatcg tcacgacacg ataagcttac

660

720

780

840

900

960

1020

1080

1140

1190

35

60

120

180

240



ttattgaagg
tgcctggcegt
cggegtcggc
tagagacggc
ggctgaagcg
tgggctcgca
aaagctggta
tttaccttaa
ccgtgggaac
tgcctgaagg
tgctgggecg
tggtgggect
ctgtcgacga
ttgacggcga
cgataccggt
gcgcgctcac
gtctggtgga
cgctgtggtt
cgtttgggcc
tcgecctgtcc
gtggggcgea
ctaaggtggt
atctcgacgt
aatcgcgttc

tcgcgctacc

tatgacctgc
aacggacgct
ggaggcggtg
ggggcraggsc
cgatctgatt
ccttattcct
ctggcaattt
agggttcccg
cgcagcggca
gacggtaaac
ctttctggag
acaggegegsg
ggttgtgctg
agtgaccgaa
tgagaaatcc
gctgegggeg
acaggcgcag
tgtcccgatg
gtcgccagceg
ttgcgcgatg
aatgggcegtg
ggccgtagac
ggccagegsc
agagcatccg

aggcatgagc

gcgtcgtgceg
acggtgaatc
atcgcggcega
gaagacgact
ctcgccagceg
ggtatgcacg
gcactgaccc
gcgetggegce
ttcggctact
gtctattacg
gcaagggcga
gtcgcgcatg
ggcgactgtg
ggccgcagcect
gcaggaagceg
accgccgtceg
ggttcaaaac
gtgatgctta
ctgactttcg
ggcctggcga
ctgttccgta
aaaaccggga
tttgaacgcc
attgcccgtg

ggcttcgaat

tcgctcgegt
tggcgacgga
ttgaaaaaac
ctgaagagaa
tgctggegct
agtgggtgat
tgttggtgct
gtctggcgcc
cgctggtggc
aggccgecegce
aggggcggac
tgttacgcga
tggaggttcg
tcgttgacga
cggtggtggs
gcggacagac
tgccgattca
ttgctgcgct
ctctgatcaa
cgccgacctc
agggggagsc
cgcttaccga
gtgaggtgct
cgattgtcgt

cggtgaccgg

tgaaaaaggt
gcgegecacc
ggggtataag
aaaagaggcc
cccecgttttt
aaaaacgatt
gacgatcccc
ggacatgaac
gacctttacg
agtgattgtc
ttccgaagcg
gggccgcatc
gccaggegag
gtcgatgatt
cggtaccgta
catgctggcg
ggccgtcgtg
gacctttgtg
tggecgttgceg
tattatggtg
gttacagcta
aggccgeccg
ggcgaaagtc
gtcggcagaa

gatgggcgta

attaaggctg
gtccgecggga
gcgegaccga
gagcgcgtca
gtgcttgaaa
ggcctgcaac
ggtcgccgtt
tcgctggtcg
cccgacctgt
gcgcttattc
attaaacgtc
gtggatatcc
cggatcccgg
accggcgaac
aaccaaaaag
caaatcattc
gataaagtga
gtatggctgg
gttctgatta
ggaaccggtc
ctcaaagacg
gtactgaccg
gcggeggtag
gaggaaggga

tacgctaccg

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740



ttgacggtac
ttagcggctt
cggctattga
cgceccgecegce
ataatgcccg
aggtattgcc
tggecgtttgt
tggcgattgg
gcaacctgca
accagaatct
cgctatttcc
tgtcgagcgt
caaccccatc
taaagcatcg
cgcggcaagt
gcattttata
gaatctttgg
cattgatgaa
gctgattcac
acaacctgac
ccacggactg
aggtccagac
gacatgacct
aatgcgacgg

gcggagcaga

gcgtgttgac
cgccaccacc
cggtcaactg
aattaacgct

cacggcacag

agaagggaaa
cggcgatggc
caccggcacc
aggcgtgcecg
gttctgggcc
ggtctgggsc
gttcgtgctg
cgacacatcc
aaagtctcgg
cggacggatt
cgcecgegegce
aataaccagt
ctggacagac
tgctgcgecg
gatagcgagc
gcaaagcgtc
tggcaacagt
gcggeggetg
tgagaactga

ttgccgecgc

gtgggegctyg
gccgaacggt
gcggcgatta
ttacatcagc
gctatcgcca
gtcgaggcga
atcaacgatg
gatgtggcgg
aatgctatcg
tttgcttaca
atattattgt
ggcaacgctt
acgacatgag
ccaaaatgat

ccggctatcg

gcgacctcgg
cgcggcaaag
gtatccagaa
gcgacgcecgct
cggagegcgcsg
tgtaagtcct
tcccacacaa
cgccagtacg
cccggegacg

cctgcaaaag

atcgctatat
tagggcagga
tcgcecgtggc
tcggcattaa
gacagttagg
tacggcgcct
cgccagcecgct
tggaatccgc
cgctgtctaa
atacggcgct
caccggtatt
tgcggetgeg
gaggagcgtc
tcgctactat
ggcctatacc
tttttcagtt
cgctgacgtc
catgcagcac
gccagattgc
taccggagcg
gagattacgc
aaggagttca
gtaaaaaaga
cgtctggttg

gcecggtttcc

gcgcgaaatt
agggaaatcg
cgatccgatc
ggtcgccatg
aattgatgat
gaaagcggceg
ggcggagtcc
cgacgtcgta
agcgaccatc
gattcctgtc
cgcecgeaggg
ccgtttccgg
atgaacatcg
gaacagattg
caggctgatg
gctgaaatca
aaacgcctgg
atggcgcaaa
cccattctgc
gtattgcgac
ttgaccttcc
ctatgcagtt
cgattctgac

acgttgaaac

cgcecgegega

ggcgtggata
ccgctctatg
aaacccagta
atcactggcg
gtggttgecg
tatgggcagg
gacgtgggsc
ctaatgtccg
cgcaatatcc
gcggeagegeg
gcgatggcga
gcgecegatgg
gtaaagcagc
gtctgattcc
ttaatcaatt
gcgacttact
cgcagacgca
ccctcaaagc
atacgcttgg
gtcctcgtcg
aacactggca
ccatattgat
tctcgatgct

gtcgctatcc

gaggtaa

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940

3000

3060

3120

3180

3237



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

<220>
<223>

<400>

24
154
PRT

Artificial Sequence

Gols

24

Met Asn Ile

1

Ile

Asp

Phe

Asp

65

Lys

Asn

Ala

Pro

Pro
145

Arg

Ser

Ile

50

Leu

Arg

Met

Gly

Asp

130

Arg

Tyr

Gly

35

Arg

Leu

Leu

Gln

Asp

115

Asp

Arg

Gly

Tyr

20

Tyr

Arg

Asn

Ala

His

100

Ala

Ser

His

Lys

Glu

Arg

Ala

Leu

Gln

85

Met

Leu

Glu

Gly

Ala

Gln

Ala

Arg

Trp

70

Thr

Ala

Pro

Pro

Leu
150

Ala

Ile

Tyr

Asp

55

Asn

His

Gln

Asp

Glu

135

Ala

Lys

Gly

Thr

40

Leu

Asn

Ile

Thr

Cys

120

Ala

Lys

Ala

Leu

25

Gln

Gly

Gln

Asp

Leu

105

Pro

Arg

Arg

Ser

10

Ile

Ala

Phe

Ser

Glu

90

Lys

Ile

Thr

Leu

Lys

Pro

Asp

Ser

Arg

75

Leu

Ala

Leu

Gly

Val

Ala

Val

Val

60

Gln

Asp

Leu

His

Ala
140

Ser

Ala

Asn

45

Ala

Ser

Arg

Ile

Thr

125

Val

Ala

Ser

30

Gln

Glu

Ala

Arg

His

110

Leu

Leu

Lys

15

Leu

Ile

Asp

Ile

95

Cys

Gly

Arg

Met

Thr

His

Ser

Val

80

Gln

Cys

Gln

Arg



<210> 25

<211> 200

<212> DNA

<213> Artificial Sequence

<220>
<223> PgolTs

<400> 25
acaacgaagg aaaggtcaag cgttcctgac gggtttttac ggggecgtggg tcggcatcgt

ggcgtaaatg tctcgcatca tcctctttta tgagccatct cacattctcg ccgaaccgtg

cagcctgaat acgcttgacc ttcccacaat ggcaagcttt aggctttctg ataccgaata

gtcaggatgg ggaagtcgtc

<210> 26

211> 77

<212> DNA

<213> Artificial Sequence

<220>
<223> PgolB

<400> 26
gtcctgagat tacgcttgac cttccaacac tggcaaggtc cagactggca acagttccca

cacaaaagga gttcact
<210> 27

<211> 154

<212> PRT

<213> Artificial Sequence

<220>
<223> GolS-mtl A38I

<400> 27
Met Asn Ile Gly Lys Ala Ala Lys Ala Ser Lys Val Ser Ala Lys Met
1 5 10 15

Ile Arg Tyr Tyr Glu Gln Ile Gly Leu Ile Pro Ala Ala Ser Arg Thr
20 25 30

60

120

180

200

60

77



Asp

Phe

Asp

65

Lys

Asn

Ala

Pro

Pro
145

Ser

Ile

50

Leu

Arg

Met

Gly

Asp

130

Arg

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

<220>
<223>

<400>

Gly

35

Arg

Leu

Leu

Gln

Asp
115

Asp

Arg

28
154
PRT

Tyr

Arg

Asn

Ala

His

100

Ala

Ser

His

Arg

Ala

Leu

Gln

85

Met

Leu

Glu

Gly

Ile

Arg

Trp

70

Thr

Ala

Pro

Pro

Leu
150

Tyr

Asp

55

Asn

His

Gln

Asp

Glu

135

Ala

Artificial Sequence

GolS-mt2 A38Q N97D

28

Thr

40

Leu

Asn

Ile

Thr

Cys

120

Ala

Lys

Gln

Gly

Gln

Asp

Leu

105

Pro

Arg

Arg

Ala

Phe

Ser

Glu

90

Lys

Ile

Thr

Leu

Asp

Ser

Arg

75

Leu

Ala

Leu

Gly

Val

Val

60

Gln

Asp

Leu

His

Ala
140

Asn

45

Ala

Ser

Arg

Ile

Thr

125

Val

Gln

Glu

Ala

Arg

His

110

Leu

Leu

Leu

Ile

Asp

Ile

95

Cys

Gly

Arg

His

Ser

Val

80

Gln

Cys

Gln

Arg

Met Asn Ile Gly Lys Ala Ala Lys Ala Ser Lys Val Ser Ala Lys Met

1

5

10

15

Ile Arg Tyr Tyr Glu Gln Ile Gly Leu Ile Pro Ala Ala Ser Arg Thr

20

25

30



Asp

Phe

Asp

65

Lys

Asp

Ala

Pro

Pro
145

Ser

Ile

50

Leu

Arg

Met

Gly

Asp

130

Arg

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

<220>
<223>

<400>

Gly

35

Arg

Leu

Leu

Gln

Asp
115

Asp

Arg

29
154
PRT

Tyr

Arg

Asn

Ala

His

100

Ala

Ser

His

Arg

Ala

Leu

Gln

85

Met

Leu

Glu

Gly

Gln

Arg

Trp

70

Thr

Ala

Pro

Pro

Leu
150

Tyr

Asp

55

Asn

His

Gln

Asp

Glu

135

Ala

Artificial Sequence

GolS-mt3-A38K VeeL

29

Thr

40

Leu

Asn

Ile

Thr

Cys

120

Ala

Lys

Gln

Gly

Gln

Asp

Leu

105

Pro

Arg

Arg

Ala

Phe

Ser

Glu

90

Lys

Ile

Thr

Leu

Asp

Ser

Arg

75

Leu

Ala

Leu

Gly

Val

Val

60

Gln

Asp

Leu

His

Ala
140

Asn

45

Ala

Ser

Arg

Ile

Thr

125

Val

Gln

Glu

Ala

Arg

His

110

Leu

Leu

Leu

Ile

Asp

Ile

95

Cys

Gly

Arg

His

Ser

Val

80

Gln

Cys

Gln

Arg

Met Asn Ile Gly Lys Ala Ala Lys Ala Ser Lys Val Ser Ala Lys Met

1

5

10

15

Ile Arg Tyr Tyr Glu Gln Ile Gly Leu Ile Pro Ala Ala Ser Arg Thr

20

25

30



Asp

Phe

Asp

65

Lys

Asn

Ala

Pro

Pro
145

Ser

Ile

50

Leu

Arg

Met

Gly

Asp

130

Arg

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

<220>
<223>

<400>

Gly

35

Arg

Leu

Leu

Gln

Asp
115

Asp

Arg

30
154
PRT

Tyr

Arg

Asn

Ala

His

100

Ala

Ser

His

Arg

Ala

Leu

Gln

85

Met

Leu

Glu

Gly

Lys

Arg

Trp

70

Thr

Ala

Pro

Pro

Leu
150

Tyr

Asp

55

Asn

His

Gln

Asp

Glu

135

Ala

Artificial Sequence

GolS-mt4-D33P

30

Thr

40

Leu

Asn

Ile

Thr

Cys

120

Ala

Lys

Gln

Gly

Gln

Asp

Leu

105

Pro

Arg

Arg

Ala

Phe

Ser

Glu

90

Lys

Ile

Thr

Leu

Asp

Ser

Arg

75

Leu

Ala

Leu

Gly

Val

Leu

60

Gln

Asp

Leu

His

Ala
140

Asn

45

Ala

Ser

Arg

Ile

Thr

125

Val

Gln

Glu

Ala

Arg

His

110

Leu

Leu

Leu

Ile

Asp

Ile

95

Cys

Gly

Arg

His

Ser

Val

80

Gln

Cys

Gln

Arg

Met Asn Ile Gly Lys Ala Ala Lys Ala Ser Lys Val Ser Ala Lys Met

1

5

10

15

Ile Arg Tyr Tyr Glu Gln Ile Gly Leu Ile Pro Ala Ala Ser Arg Thr

20

25

30



Pro

Phe

Asp

65

Lys

Asn

Ala

Pro

Pro
145

Ser

Ile

50

Leu

Arg

Met

Gly

Asp

130

Arg

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

<220>
<223>

<400>

Gly

35

Arg

Leu

Leu

Gln

Asp
115

Asp

Arg

31
200
PRT

Tyr

Arg

Asn

Ala

His

100

Ala

Ser

His

Arg

Ala

Leu

Gln

85

Met

Leu

Glu

Gly

Ala

Arg

Trp

70

Thr

Ala

Pro

Pro

Leu
150

Tyr

Asp

55

Asn

His

Gln

Asp

Glu

135

Ala

Artificial Sequence

Ph1lF

31

Thr

40

Leu

Asn

Ile

Thr

Cys

120

Ala

Lys

Gln

Gly

Gln

Asp

Leu

105

Pro

Arg

Arg

Ala

Phe

Ser

Glu

90

Lys

Ile

Thr

Leu

Asp

Ser

Arg

75

Leu

Ala

Leu

Gly

Val

Val

60

Gln

Asp

Leu

His

Ala
140

Asn

45

Ala

Ser

Arg

Ile

Thr

125

Val

Gln

Glu

Ala

Arg

His

110

Leu

Leu

Leu

Ile

Asp

Ile

95

Cys

Gly

Arg

His

Ser

Val

80

Gln

Cys

Gln

Arg

Met Ala Arg Thr Pro Ser Arg Ser Ser Ile Gly Ser Leu Arg Ser Pro

1

5

10

15

His Thr His Lys Ala Ile Leu Thr Ser Thr Ile Glu Ile Leu Lys Glu

20

25

30



Cys Gly

Ala Ser
50

Ile Ala
65

Asp Leu

Trp Lys

Ile Ala

Gln Phe
130

Ala Ile
145

Leu Asp

Leu Thr

Gly Vval

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

Tyr

35

Lys

Glu

Gly

Val

Glu
115

Met

Ser

Met

Val

Cys

195

32
51
DNA

Ser

Pro

Val

Ser

Trp

100

Ala

Glu

Asn

Ile

Glu

180

Pro

Gly

Thr

Tyr

Phe

85

Arg

Gln

Arg

Gly

Phe

165

Gln

Gly

Leu

Ile

Glu

70

Lys

Glu

Leu

Arg

Glu

150

Gly

Asp

Thr

Ser

Tyr

55

Asn

Ala

Thr

Asp

Arg

135

Leu

Phe

Ile

Gln

Artificial Sequence

Ile

40

Arg

Glu

Asp

Ile

Pro

120

Glu

Pro

Cys

Glu

Arg
200

Glu

Trp

Ser

Leu

Cys

105

Ala

Met

Lys

Trp

Glu
185

Ser

Trp

Glu

Asp

90

Gly

Thr

Pro

Asp

Tyr

170

Phe

Val

Thr

Gln

75

Phe

Glu

Leu

Lys

Thr

155

Arg

Thr

Ala

Asn

60

Val

Leu

Ala

Thr

Lys

140

Asn

Leu

Phe

Arg

45

Lys

Arg

Leu

Phe

Gln

125

Leu

Arg

Leu

Leu

Arg

Ala

Lys

Arg

Arg

110

Leu

Val

Glu

Thr

Leu
190

Ala

Ala

Phe

Asn

95

Cys

Lys

Glu

Leu

Glu

175

Ile

Gly

Leu

Pro

80

Leu

Val

Asp

Asn

Leu

160

Gln

Asn



<220>
<223> phlF

<400> 32

operator

tctgattcgt taccaattga catgatacga aacgtaccgt atcgttaagg t

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

33
1404
DNA

<220>
<223>

<400> 33
atggaaccgc

ctgaaagccg
acctgcgtta
catttgcgtc
cgcagcaaac
gagggtatcc
gatgatcaat
cgctgcttag
agcccctact
gtgatcgggt
aaagttaccg
gcagttacag
caagtggcgc
gataaactgc
gctggtgtca
aatccgaaca

gctgccgcag

cggttcaggt
tggaacaggg
acgttggctg
gtgagtcccc
tgttagcgca
tgggcgggaa
ctctgacggt
ttgccacagg
ggaccagcac
cttcggtagt
tcttagcacg
cagcgttccg
atatggatgg
tggtggcgac
ccgtcaatgc

tttatgcagc

gaacgcgtgc

Artificial Sequence

merA nucleic acid sequence

agccgtgatt
ggctcaggtt
tgtgccgagt
gttcgatggc
gcaacaggcc
cccggccatt
gcgcttgaat
cgcgtcaccg
cgaagcactg
ggcactggag
taacacgctg
cgctgaaggt
cgaatttgta
aggccgcacg
gcagggtgca
cggtgattgt

ggccattaat

ggctccggtg
acgctgatcg
aaaatcatga
ggtattgecgg
cgcgtcgatg
accgtagtac
gaaggcggtg
gcggttccgc
gcatcggata
ttagcccagg
tttttccgeg
attgaggttc
ctgacaacaa
cccaacacac
attgtgatcg
acagatcaac

atgaccggtg

gggctgccat
agcgtggcac
ttcgcgeggc
ccactgtacc
aactgcgtca
atggagaggc
aacgcgtggt
cgatcccagg
cgatcccgga
cgttcgcecgceg
aagatccggc
ttgaacatac
cccacgggga
gcagtctggc
accagggtat
cgcagttcgt

gtgatgccgc

ggcagccgca
gattggcgga
gcacattgca
gacgattgac
tgccaaatac
ccgttttaaa
aatgtttgac
actgaaggaa
acgtttggca
tctggggtct
cattggtgag
tcaggcaagc
actgcgtgcg
gctggatgeg
gcgcacgtct
gtatgttgcg

gttagatctg

51

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020



acagctatgc
gccgaagctc
cccecgtgctc
tcgcatcgct
gcecgegttgg
tacctgacaa
caattgtcgt
<210>
<211>

<212>
<213>

34
467
PRT

<220>
<223>
<400> 34

Met Glu Pro
1

Met Ala Ala

Ile Glu Arg

35

Ser
50

Pro Lys

Glu
65

Ser Pro

Arg Ser Lys

His Ala Lys

cggeegtggt
accatgatgg
ttgcgaactt
taattggtgt
cgattcgcaa
tggtcgaagg

gctgtgeagg

Pro

Ala
20

Leu
Gly Thr
Ile Met
Phe

Asp

Leu
85

Leu

Tyr Glu

Val Gln

Lys

Ile

Ile

Gly

70

Ala

Gly

attcactgat
tatcgaaacc
tgatacccgc
ccaggcagtg
ccgcatgaca
actgaaactg

ctaa

Artificial Sequence

MerA amino acid sequence

Val Ala

Ala Val

Gly Gly

40

Arg Ala

55

Gly Ile

Gln

Gln

Ile Leu

ccgcaggttg
gattcacgta
gggtttatta
geeeeggagg
gtccaagaac

gccgegcaaa

Val Ile

10

Gly

Glu
25

Gln Gly

Thr Cys Val

Ala His Ile

Ala Ala Thr

75

Gln Ala

90

Arg

Gly Gly Asn

ccaccgtcgg
ctcttacgct
agctcgtgat
cgggggagct
tcgcggatca

cgtttaataa

Ser Gly Gly

Ala Gln Val

30

Val
45

Asn Gly

Ala
60

His Leu

Val Pro Thr

Val Asp Glu

Pro Ala Ile

ttattccgaa
cgacaatgta
tgaggagges
gattcagacc
gctgtttccg

agatgtcaaa

Ala
15

Ala

Thr Leu

Val

Arg Arg

Ile Asp

80

Leu
95

Arg

Thr Val

1080

1140

1200

1260

1320

1380

1404



Val

Leu

Ala

145

Ser

Glu

Gln

Thr

Ala

225

Gln

Glu

Thr

Gly

His

Asn

130

Thr

Pro

Arg

Ala

Leu

210

Phe

Val

Leu

Arg

Ala
290

Gly

115

Glu

Gly

Tyr

Leu

Phe

195

Phe

Arg

Ala

Arg

Ser

275

Ile

100

Glu

Gly

Ala

Trp

Ala

180

Ala

Phe

Ala

His

Ala

260

Leu

Val

Ala

Gly

Ser

Thr

165

Val

Arg

Arg

Glu

Met

245

Asp

Ala

Ile

Arg

Glu

Pro

150

Ser

Ile

Leu

Glu

Gly

230

Asp

Lys

Leu

Asp

Phe

Arg

135

Ala

Thr

Gly

Gly

Asp

215

Ile

Gly

Leu

Asp

Gln
295

Lys

120

Val

Val

Glu

Ser

Ser

200

Pro

Glu

Glu

Leu

Ala

280

Gly

105

Asp

Val

Pro

Ala

Ser

185

Lys

Ala

Val

Phe

Val

265

Ala

Met

Asp

Met

Pro

Leu

170

Val

Val

Ile

Leu

Val

250

Ala

Gly

Arg

Gln

Phe

Ile

155

Ala

Val

Thr

Gly

Glu

235

Leu

Thr

Val

Thr

Ser

Asp

140

Pro

Ser

Ala

Val

Glu

220

His

Thr

Gly

Thr

Ser
300

Leu

125

Arg

Gly

Asp

Leu

Leu

205

Ala

Thr

Thr

Arg

Val

285

Asn

110

Thr

Cys

Leu

Thr

Glu

190

Ala

Val

Gln

Thr

Thr

270

Asn

Pro

Val

Leu

Lys

Ile

175

Leu

Arg

Thr

Ala

His

255

Pro

Ala

Asn

Arg

Val

Glu

160

Pro

Ala

Asn

Ala

Ser

240

Gly

Asn

Gln

Ile



Tyr Ala
305

Ala Ala

Ala Leu

Val Ala

Glu Thr
370

Ala Asn
385

Ser His

Leu Ile

Glu Leu

Lys Leu
450

Cys Ala
465

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

Ala

Ala

Asp

Thr

355

Asp

Phe

Arg

Gln

Ala

435

Ala

Gly

35
2976
DNA

Gly

Gly

Leu

340

Val

Ser

Asp

Leu

Thr

420

Asp

Ala

Asp

Thr

325

Thr

Gly

Arg

Thr

Ile

405

Ala

Gln

Gln

Cys

310

Arg

Ala

Tyr

Thr

Arg

390

Gly

Ala

Leu

Thr

Thr

Ala

Met

Ser

Leu

375

Gly

Val

Leu

Phe

Phe
455

Artificial Sequence

Asp

Ala

Pro

Glu

360

Thr

Phe

Gln

Ala

Pro

440

Asn

Gln

Ile

Ala

345

Ala

Leu

Ile

Ala

Ile

425

Lys

Pro

Asn

330

Val

Glu

Asp

Lys

Val

410

Arg

Leu

Asp

Gln

315

Met

Val

Ala

Asn

Leu

395

Ala

Asn

Thr

Val

Phe

Thr

Phe

His

Val

380

Val

Pro

Arg

Met

Lys
460

Val

Gly

Thr

His

365

Pro

Ile

Glu

Met

Val

445

Gln

Tyr

Gly

Asp

350

Asp

Arg

Glu

Ala

Thr

430

Glu

Leu

Val

Asp

335

Pro

Gly

Ala

Glu

Gly

415

Val

Gly

Ser

Ala

320

Ala

Gln

Ile

Leu

Gly

400

Glu

Gln

Leu

Cys



<220>
<223>

<400> 35
atgtccttac

atcaatgatc
gtcggcctgc
atgggggtct
cagaccgtgg
ggtttgcaat
ccatggagct
gcggegtggt
gctatcgcga
acatccggct
cggacgagcg
agcgcagcegt
agcttcagat
gcccgectgtt
tttacgaagc
cgcagctgtt
tgcactacgg
tcgcgccecta
agacgctggc
tggagcaccg
gcageegegg
cgatgatcag

agcaacaggc

hcnABC

atcgcagtca
aaccggtcgc
gccagctcag
gccactgctg
tccgeccecgg
gagcgccaaa
ggcgegeceac
ctatcgcggc
aaacatgcag
gaacacccgc
agtcgaggcc
gcccttcecccc
caagagcggc
gcegetggtg
cagcgccttc
cctggacggc
ctggggcgtg
cgacgcggaa
cgtcggctac
ctacgccgac
caacatccac
cggccgcatc

gctgcgccaa

cgatatccag
cgcggcaagce
ccgcaacgac
cctggtcaag
catgaaggtg
cccgtcatcg
ggcgtggagt
ccgetgeggg
gcgctgcacc
gtcgtcggeg
gtcccctttt
ggctggaccc
gtggtcaagc
gcgtgccagc
ggceggetgg
ctgagcatgg
gtcgaggccc
tggcgegecg
ggcttcatcc
gacggctacc
ctggeeggceg
gccgegetgt

cgccaggcat

gcattgcagg
ggcgaaaccg
aaccagcaga
atagacggcc
gaaaccgcca
taggcggegg
gcgtgcectgct
aaggcgtggt
gcgaattcga
gcggagagss
cccagctgct
tgcccggegt
cgctggggcg
tgcaccgcgc
ccaaggaaac
tggcctacct
acggcgacgc
acctgacgcg
cgcgcaccca
tgaagccggt
acatcggcgg
ccatgctgct

gcctggacca

gccagaccct
tgctcagcgt
tcgececggctc
gccacaagceg

gcaaccgtct

cccggeeggce
ggacgaggcc
gctggactac
acaagtccgc
cgaactgttc
gctggcecgcc
gatcatgctg
caccgtgctg
cggcgtggaa
gatcgccctg
gaagcgccac
cgagctgggc
cagccgecgce
gctgacccag
caacgacgaa
cctgecgeggc
gcagctgggc

gatggcgtcc

gacgatacac
cctcaacgcc
ctattgcggg
ccgecgectgce
gaatacggag
atgtcggccg
tcccgegtgg
ctgggcgagc
gaccgcatcg
gcgctgacgc
ggctgccatg
ggcggectgce
gtcggcaccg
gtggceggeg
ctcaaccaac
ggcatcccgc
gaagtgaccg
ctgccggegc
cagatgggcc
tggcagcgca
ggcgaagegg
aagctggacg

atcctgcgct

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380



tccgcaaggg
gcgacaccgt
aacagggcgt
gccagggcaa
gcgacgtggg
ccgccatcga
atcgccggceg
ctgaaaatcg
ggcctgtggg
acctcggcca
ccgcacatcc
gccctgcacc
ctcaagtaca
attccgcacc
ccctatgtca
ccgtteccgcec
ttcaacgtca
gecgaggeceg
gagctgtcgc
gtgctgtcgg
atcgcgcaga
gacaccgcca
ccggagctcg
gacgagctgc

cacttccgca

catagacagc
gatctgccgc
caacgacctg
gatgtgcgtc
ctggatacgc
cgcccaacag
gcggegtgat
cgctgatcga
cgataggcga
agcgcaagcg
tgccgcagag
aggaactgat
tcatttacga
tggccagcga
gcggegagsc
tgaccgacgc
acgtcaccgg
gcgatttctc
gctgggccac
agaagatgcc
aggacaacgg
tcacctatcc
ccaacgtcaa
ctatcctggg

ccggcatcct

ttcacccgcc
tgcgagcacg
atcagcctga
ggctattgca
ccgecgcttcc
actgaagaga
cggcgcecctcc
cagcaagcgt
gtcggtggsc
cgaggcggcc
cttcttcgac
ggaaaaccac
tgaagaagac
ggtgagctgg
gcaaggegeg
ctacaccgag
cgtcacccgc
ttgcaatacg
cggccgceacc
caagctcttg
cgagatcctg
ggaaatcaac
catcaagcgt
gccggaagac

cacctcggcc

gegeeegegg
ccacccgcca
agatgcgcac
gcgaccgcect
cgctggaccc
tttgacatga
tgcgcctacc
cccggcaacg
ctgggctgceg
ggcgegecss
ttcgcgetgg
ggcatggact
cagctgtacg
ctggaccgcg
ctggaattcc
gegegegegsc
cagggcagcc
ctgatcaacg
atcccggtca
cgcggcectgca
atcggcagca
ggactggtgc
tgctgggcag
ggcgtcgagg

atcaccgggg

ccagttggcg
ggacatcgac
ccgggtcagc
gcgegagceac
gctgecegttc
gcaagcaata
agctgtccaa
cgtcgegegc
gcgtgatctt
tggcggtegga
cctccaacgc
tcaagttcga
ccgagcacat
cccagctgceg
tgtgcgacca
aaaacggcgt
gcgtgaccgg
ccggeggcetc
agccggtcaa
tcaccaccag
ccaccgagga
agggcgegat
gcctgegecc
ggtatctgaa

tgctgctgaa

ctgccggegc
accgcgctgg
atgggcgact
accggcaagc
tcggecttct
cgacatcgtg
gcgccgcegat
gtcggeccggc
cttccgcatg
cgccagcacg
gctgtacccg
gcgeaccggg
cgcecgeccag
cgagagcgag
tcaggtcagc
cgacgtgttc
cgtgcgcacc
ctgggcggcc

gggccagatc

cgactgctac
caagggctac
acgctgcgtg
cggcacgccc
cgcctgeggc

cgggetggtg

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880



cgcggecgage cgetgecget ggacatcgeg cccttectgg ccggecgett ccctaaccge

accgaaaaag aaatggattt cgcgctgcac gcctga

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

36
1233
DNA

<220>

<223> serA

<400> 36
atggcaaagg

caaaaggcgc
gcgctggatg
tcccecgtaccc
tgtttctgta
gtatttaacg
ctgctgctat
aaactggcgg
catattggta
gatattgaaa
ctgaatatga
atgggcgega
ggtactgtgg
gcggcaatcg
ctgtgtgaat
caggagaata
acgctctctg

atgcacatcg

tatcgctgga
tggaaagcct
atgaacaatt
atctgactga
tcggaacaaa
caccgttctc
tgcgeggegt
cgggttcttt
cgcaattggg
ataaactgcc
gcgatgtggt
aagaaatttc
tggatattcc
acgtattccc
tcgacaacgt
tcggecctgga
cggtgaactt

ccgaagcccg

Artificial Sequence

gaaagacaag
tcgtgcagct
aaaagaatcc
agacgtgatc
ccaggttgat
aaatacgcgc
gccggaagcc
tgaagcgcgc
cattctggct
gctgggcaac
gagtctgcat
actaatgaag
ggcgectgtgt
gacggaaccg
ccttctgacg
agttgcgggt

cccggaagtc

tccgggegtg

attaagtttc
ggttacacca
atccgcgatg
aacgccgcag
ctggatgcegg
tctgttgegg
aatgctaaag
ggcaaaaagc
gaatcgctgg
gccactcagg
gtaccagaga
cccggcectcegce
gatgcgctgg
gcgaccaata
ccacacattg
aaattgatca
tcgctgccac

ctaactgcgc

tgctggtaga
acatcgaatt
cccacttcat
aaaaactggt
cggcaaagcg
agctggtgat
cgcaccgtgg
tgggtatcat
gaatgtatgt
tacagcatct
atccgtccac
tgctgattaa
cgagcaaaca
gcgatccatt
gcggttcgac
agtattctga
tgcacggtgg

tgaacaaaat

aggcgtgcac
tcacaaaggc
cggcctgega
cgctattggc
cgggatcccg
tggcgaactg
cgtgtggaac
cggctacggt
ttacttttat
ttctgacctg
caaaaatatg
tgcttcgcgc
tctggegges
tacctctccg
tcaggaagcg
caatggctca
gcgtcgtctg

cttcgccgag

2940

2976

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080



cagggcgtca acatcgccgec gcaatatctg caaacttccg cccagatggg ttatgtggtt 1140

attgatattg aagccgacga agacgttgcc gaaaaagcgc tgcaggcaat gaaagctatt 1200
ccgggtacca ttcgecgecccg tctgectgtac taa 1233
<210> 37

<211> 35

<212> DNA

<213> Artificial Sequence

<220>
<223> PCon6

<400> 37
ctgatggcta gctcagtcct agggattatg ctagc 35

<210> 38

<211> 467

<212> PRT

<213> Artificial Sequence

<220>
<223> DM1 P491

<400> 38
Met Glu Pro Pro Val Gln Val Ala Val Ile Gly Ser Gly Gly Ala Ala
1 5 10 15

Met Ala Ala Ala Leu Lys Ala Val Glu Gln Gly Ala Gln Val Thr Leu
20 25 30

Ile Glu Arg Gly Thr Ile Gly Gly Thr Cys Val Asn Val Gly Cys Val
35 40 45

Ile Ser Lys Ile Met Ile Arg Ala Ala His Ile Ala His Leu Arg Arg
50 55 60

Glu Ser Pro Phe Asp Gly Gly Ile Ala Ala Thr Val Pro Thr Ile Asp
65 70 75 80

Arg Ser Lys Leu Leu Ala Gln Gln Gln Ala Arg Val Asp Glu Leu Arg



His

Val

Leu

Ala

145

Ser

Glu

Gln

Thr

Ala

225

Gln

Glu

Thr

Ala

His

Asn

130

Thr

Pro

Arg

Ala

Leu

210

Phe

Val

Leu

Arg

Lys

Gly

115

Glu

Gly

Tyr

Leu

Phe

195

Phe

Arg

Ala

Arg

Ser
275

Tyr

100

Glu

Gly

Ala

Trp

Ala

180

Ala

Phe

Ala

His

Ala

260

Leu

85

Glu

Ala

Gly

Ser

Thr

165

Val

Arg

Arg

Glu

Met

245

Asp

Ala

Gly

Arg

Glu

Pro

150

Ser

Ile

Leu

Glu

Gly

230

Asp

Lys

Leu

Ile

Phe

Arg

135

Ala

Thr

Gly

Gly

Asp

215

Ile

Gly

Leu

Asp

Leu

Lys

120

Val

Val

Glu

Ser

Ser

200

Pro

Glu

Glu

Leu

Ala
280

Gly

105

Asp

Val

Pro

Ala

Ser

185

Ala

Val

Phe

Val

265

Ala

90

Gly

Asp

Met

Pro

Leu

170

Val

Val

Ile

Leu

Val

250

Ala

Gly

Asn

Gln

Phe

Ile

155

Ala

Val

Thr

Gly

Glu

235

Leu

Thr

Val

Pro

Ser

Asp

140

Pro

Ser

Ala

Val

Glu

220

His

Thr

Gly

Thr

Ala

Leu

125

Arg

Gly

Asp

Leu

Leu

205

Ala

Thr

Thr

Arg

Val
285

Ile

110

Thr

Cys

Leu

Thr

Glu

190

Ala

Val

Gln

Thr

Thr

270

Asn

95

Thr

Val

Leu

Lys

Ile

175

Leu

Arg

Thr

Ala

His

255

Pro

Ala

Val

Arg

Val

Glu

160

Pro

Ala

Asn

Ala

Ser

240

Gly

Asn

Gln



Gly Ala
290

Tyr Ala
305

Ala Ala

Ala Leu

Val Ala

Glu Thr
370

Ala Asn
385

Ser His

Leu Ile

Glu Leu

Lys Leu
450

Cys Ala
465

<210>

Ile

Ala

Ala

Asp

Thr

355

Phe

Arg

Gln

Ala

435

Ala

Gly

39

Val

Gly

Gly

Leu

340

Val

Ser

Asp

Leu

Thr

420

Asp

Ala

Ile

Asp

Thr

325

Thr

Gly

Arg

Thr

Ile

405

Ala

Gln

Gln

Asp

Cys

310

Arg

Ala

Tyr

Thr

Arg

390

Gly

Ala

Leu

Thr

Gln

295

Thr

Ala

Met

Ser

Leu

375

Gly

Val

Leu

Phe

Phe
455

Gly

Asp

Ala

Pro

Glu

360

Thr

Phe

Gln

Ala

Pro

440

Asn

Met

Gln

Ile

Ala

345

Ala

Leu

Ile

Ala

Ile

425

Tyr

Lys

Arg

Pro

Asn

330

Val

Glu

Asp

Lys

Val

410

Arg

Leu

Asp

Thr

Gln

315

Met

Val

Ala

Asn

Leu

395

Ala

Asn

Thr

Val

Ser

300

Phe

Thr

Phe

His

Val

380

Val

Pro

Arg

Met

Lys
460

Asn

Val

Gly

Thr

His

365

Pro

Ile

Glu

Met

Val

445

Gln

Pro

Tyr

Gly

Asp

350

Asp

Arg

Glu

Ala

Thr

430

Glu

Leu

Asn

Val

Asp

335

Pro

Gly

Ala

Glu

Gly

415

Val

Gly

Ser

Ile

Ala

320

Ala

Gln

Ile

Leu

Gly

400

Glu

Gln

Leu

Cys



<211>
<212>
<213>

<220>
<223>

<400>
Met Glu
1

Met Ala

Ile Glu

Pro Ser
50

Glu Ser
65

Arg Ser

His Ala

Val His

Leu Asn
130

Ala Thr
145

Ser Pro

467
PRT

Artificial Sequence

DM2 I293F

39

Pro

Ala

Arg

35

Pro

Lys

Lys

Gly

115

Glu

Gly

Tyr

Pro

Ala

20

Gly

Ile

Phe

Leu

Tyr

100

Glu

Gly

Ala

Trp

Val

Leu

Thr

Met

Asp

Leu

85

Glu

Ala

Gly

Ser

Thr

Gln

Lys

Ile

Ile

Gly

70

Ala

Gly

Arg

Glu

Pro

150

Ser

Val

Ala

Gly

Arg

55

Gly

Gln

Ile

Phe

Arg

135

Ala

Thr

Ala

Val

Gly

40

Ala

Ile

Gln

Leu

Lys

120

Val

Val

Glu

Val

Glu

25

Thr

Ala

Ala

Gln

Gly

105

Asp

Val

Pro

Ala

Ile

10

Gln

Cys

His

Ala

Ala

90

Gly

Asp

Met

Pro

Leu

Gly

Gly

Val

Ile

Thr

75

Arg

Asn

Gln

Phe

Ile

155

Ala

Ser

Ala

Asn

Ala

60

Val

Val

Pro

Ser

Asp

140

Pro

Ser

Gly

Gln

Val

45

His

Pro

Asp

Ala

Leu

125

Arg

Gly

Asp

Gly

Val

30

Gly

Leu

Thr

Glu

Ile

110

Thr

Cys

Leu

Thr

Ala

15

Thr

Cys

Arg

Ile

Leu

95

Thr

Val

Leu

Lys

Ile

Ala

Leu

Val

Arg

Asp

80

Arg

Val

Arg

Val

Glu

160

Pro



Glu

Gln

Thr

Ala

225

Gln

Glu

Thr

Gly

Tyr

305

Ala

Ala

Val

Arg

Ala

Leu

210

Phe

Val

Leu

Arg

Ala

290

Ala

Ala

Leu

Ala

Leu

Phe

195

Phe

Arg

Ala

Arg

Ser

275

Ile

Ala

Ala

Asp

Thr
355

Ala

180

Ala

Phe

Ala

His

Ala

260

Leu

Val

Gly

Gly

Leu

340

Val

165

Val

Arg

Arg

Glu

Met

245

Asp

Ala

Phe

Asp

Thr

325

Thr

Gly

Ile

Leu

Glu

Gly

230

Asp

Lys

Leu

Asp

Cys

310

Arg

Ala

Tyr

Gly

Gly

Asp

215

Ile

Gly

Leu

Asp

Gln

295

Thr

Ala

Met

Ser

Ser

Ser

200

Pro

Glu

Glu

Leu

Ala

280

Gly

Asp

Ala

Pro

Glu
360

Ser

185

Lys

Ala

Val

Phe

Val

265

Ala

Met

Gln

Ile

Ala

345

Ala

170

Val

Val

Ile

Leu

Val

250

Ala

Gly

Arg

Pro

Asn

330

Val

Glu

Val

Thr

Gly

Glu

235

Leu

Thr

Val

Thr

Gln

315

Met

Val

Ala

Ala

Val

Glu

220

His

Thr

Gly

Thr

Ser

300

Phe

Thr

Phe

His

Leu

Leu

205

Ala

Thr

Thr

Arg

Val

285

Asn

Val

Gly

Thr

His
365

Glu

190

Ala

Val

Gln

Thr

Thr

270

Asn

Pro

Tyr

Gly

Asp

350

Asp

175

Leu

Arg

Thr

Ala

His

255

Pro

Ala

Asn

Val

Asp

335

Pro

Gly

Ala

Asn

Ala

Ser

240

Gly

Asn

Gln

Ile

Ala

320

Ala

Gln

Ile



Glu Thr
370

Ala Asn
385

Ser His

Leu Ile

Glu Leu

Lys Leu
450

Cys Ala
465

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

<220>
<223>

<400>

Asp

Phe

Arg

Gln

Ala

435

Ala

Gly

40
467
PRT

Ser

Asp

Leu

Thr

420

Asp

Ala

Arg

Thr

Ile

405

Ala

Gln

Gln

Thr

Arg

390

Ala

Leu

Thr

Leu

375

Gly

Val

Leu

Phe

Phe
455

Artificial Sequence

DM3 T299R

40

Thr

Phe

Gln

Ala

Pro

440

Asn

Leu

Ile

Ala

Ile

425

Tyr

Lys

Asp

Lys

Val

410

Arg

Leu

Asp

Asn

Leu

395

Ala

Asn

Thr

Val

Val

380

Val

Pro

Arg

Met

Lys
460

Pro

Ile

Glu

Met

Val

445

Gln

Arg

Glu

Ala

Thr

430

Glu

Leu

Ala

Glu

Gly

415

Val

Gly

Ser

Leu

Gly

400

Glu

Gln

Leu

Cys

Met Glu Pro Pro Val Gln Val Ala Val Ile Gly Ser Gly Gly Ala Ala

1

5

10

15

Met Ala Ala Ala Leu Lys Ala Val Glu Gln Gly Ala Gln Val Thr Leu

20

25

30

Ile Glu Arg Gly Thr Ile Gly Gly Thr Cys Val Asn Val Gly Cys Val

35

40

45



Pro

Glu

65

Arg

His

Val

Leu

Ala

145

Ser

Glu

Gln

Thr

Ala

225

Gln

Ser

50

Ser

Ser

Ala

His

Asn

130

Thr

Pro

Arg

Ala

Leu

210

Phe

Val

Lys

Pro

Lys

Lys

Gly

115

Glu

Gly

Tyr

Leu

Phe

195

Phe

Arg

Ala

Ile

Phe

Leu

Tyr

100

Glu

Gly

Ala

Trp

Ala

180

Ala

Phe

Ala

His

Met

Asp

Leu

85

Glu

Ala

Gly

Ser

Thr

165

Val

Arg

Arg

Glu

Met

Ile

Gly

70

Ala

Gly

Arg

Glu

Pro

150

Ser

Ile

Leu

Glu

Gly

230

Asp

Arg

55

Gly

Gln

Ile

Phe

Arg

135

Ala

Thr

Gly

Gly

Asp

215

Ile

Gly

Ala

Ile

Gln

Leu

Lys

120

Val

Val

Glu

Ser

Ser

200

Pro

Glu

Glu

Ala

Ala

Gln

Gly

105

Asp

Val

Pro

Ala

Ser

185

Lys

Ala

Val

Phe

His

Ala

Ala

90

Gly

Asp

Met

Pro

Leu

170

Val

Val

Ile

Leu

Val

Ile

Thr

75

Arg

Asn

Gln

Phe

Ile

155

Ala

Val

Thr

Gly

Glu

235

Leu

Ala

60

Val

Val

Pro

Ser

Asp

140

Pro

Ser

Ala

Val

Glu

220

His

Thr

His

Pro

Asp

Ala

Leu

125

Arg

Gly

Asp

Leu

Leu

205

Ala

Thr

Thr

Leu

Thr

Glu

Ile

110

Thr

Cys

Leu

Thr

Glu

190

Ala

Val

Gln

Thr

Arg

Ile

Leu

95

Thr

Val

Leu

Lys

Ile

175

Leu

Arg

Thr

Ala

His

Arg

Asp

80

Arg

Val

Arg

Val

Glu

160

Pro

Ala

Asn

Ala

Ser

240

Gly



Glu

Thr

Gly

Tyr

305

Ala

Ala

Val

Glu

Ala

385

Ser

Leu

Glu

Leu

Arg

Ala

290

Ala

Ala

Leu

Ala

Thr

370

Asn

His

Ile

Leu

Arg

Ser

275

Ile

Ala

Ala

Asp

Thr

355

Asp

Phe

Arg

Gln

Ala
435

Ala

260

Leu

Val

Gly

Gly

Leu

340

Val

Ser

Asp

Leu

Thr

420

Asp

245

Asp

Ala

Ile

Asp

Thr

325

Thr

Gly

Arg

Thr

Ile

405

Ala

Gln

Lys

Leu

Asp

Cys

310

Arg

Ala

Tyr

Thr

Arg

390

Gly

Ala

Leu

Leu

Asp

Gln

295

Thr

Ala

Met

Ser

Leu

375

Gly

Val

Leu

Phe

Leu

Ala

280

Gly

Asp

Ala

Pro

Glu

360

Thr

Phe

Gln

Ala

Pro
440

Val

265

Ala

Met

Gln

Ile

Ala

345

Ala

Leu

Ile

Ala

Ile

425

Tyr

250

Ala

Gly

Arg

Pro

Asn

330

Val

Glu

Asp

Lys

Val

410

Arg

Leu

Thr

Val

Arg

Gln

315

Met

Val

Ala

Asn

Leu

395

Ala

Asn

Thr

Gly

Thr

Ser

300

Phe

Thr

Phe

His

Val

380

Val

Pro

Arg

Met

Arg

Val

285

Asn

Val

Gly

Thr

His

365

Pro

Ile

Glu

Met

Val
445

Thr

270

Asn

Pro

Tyr

Gly

Asp

350

Asp

Arg

Glu

Ala

Thr

430

Glu

255

Pro

Ala

Asn

Val

Asp

335

Pro

Gly

Ala

Glu

Gly

415

Val

Gly

Asn

Gln

Ile

Ala

320

Ala

Gln

Ile

Leu

Gly

400

Glu

Gln

Leu



Lys Leu Ala Ala Gln Thr Phe Asn Lys Asp Val Lys Gln Leu Ser Cys

450

Cys Ala Gly
465

<210> 41

<211> 467
<212> PRT
<213>

<220>
<223>

<400> 41
Met Glu Pro
1

Met Ala Ala

Ile Glu Arg
35

Pro Ser Lys
50

Glu Ser Pro
65

Arg Ser Lys

His Ala Lys

Val His Gly
115

DM4 A323D

Pro

Ala

20

Gly

Ile

Phe

Leu

Tyr

100

Glu

Val

Leu

Thr

Met

Asp

Leu

85

Glu

Ala

Gln

Lys

Ile

Ile

Gly

70

Ala

Gly

Arg

455

Artificial Sequence

Val

Ala

Gly

Arg

55

Gly

Gln

Ile

Phe

Ala

Val

Gly

40

Ala

Ile

Gln

Leu

Lys
120

Val

Glu

25

Thr

Ala

Ala

Gln

Gly

105

Asp

Ile

10

Gln

Cys

His

Ala

Ala

90

Gly

Asp

Gly

Gly

Val

Ile

Thr

75

Arg

Asn

Gln

460

Ser

Ala

Asn

Ala

60

Val

Val

Pro

Ser

Gly

Gln

Val

45

His

Pro

Asp

Ala

Leu
125

Gly

Val

30

Gly

Leu

Thr

Glu

Ile

110

Thr

Ala

15

Thr

Cys

Arg

Ile

Leu

95

Thr

Val

Ala

Leu

Val

Arg

Asp

80

Arg

Val

Arg



Leu

Ala

145

Ser

Glu

Gln

Thr

Ala

225

Gln

Glu

Thr

Gly

Tyr

305

Ala

Asn

130

Thr

Pro

Arg

Ala

Leu

210

Phe

Val

Leu

Arg

Ala

290

Ala

Ala

Glu

Gly

Tyr

Leu

Phe

195

Phe

Arg

Ala

Arg

Ser

275

Ile

Ala

Asp

Gly

Ala

Trp

Ala

180

Ala

Phe

Ala

His

Ala

260

Leu

Val

Gly

Gly

Gly

Ser

Thr

165

Val

Arg

Arg

Glu

Met

245

Asp

Ala

Ile

Asp

Thr

Glu

Pro

150

Ser

Ile

Leu

Glu

Gly

230

Asp

Lys

Leu

Asp

Cys

310

Arg

Arg

135

Ala

Thr

Gly

Gly

Asp

215

Ile

Gly

Leu

Asp

Gln

295

Thr

Ala

Val

Val

Glu

Ser

Ser

200

Pro

Glu

Glu

Leu

Ala

280

Gly

Asp

Ala

Val

Pro

Ala

Ser

185

Lys

Ala

Val

Phe

Val

265

Ala

Met

Gln

Ile

Met

Pro

Leu

170

Val

Val

Ile

Leu

Val

250

Ala

Gly

Arg

Pro

Asn

Phe

Ile

155

Ala

Val

Thr

Gly

Glu

235

Leu

Thr

Val

Thr

Gln

315

Met

Asp

140

Pro

Ser

Ala

Val

Glu

220

His

Thr

Gly

Thr

Ser

300

Phe

Thr

Arg

Gly

Asp

Leu

Leu

205

Ala

Thr

Thr

Arg

Val

285

Asn

Val

Gly

Cys

Leu

Thr

Glu

190

Ala

Val

Gln

Thr

Thr

270

Asn

Pro

Tyr

Gly

Leu

Lys

Ile

175

Leu

Arg

Thr

Ala

His

255

Pro

Ala

Asn

Val

Asp

Val

Glu

160

Pro

Ala

Asn

Ala

Ser

240

Gly

Asn

Gln

Ile

Ala

320

Ala



Ala Leu

Val Ala

Glu Thr
370

Ala Asn
385

Ser His

Leu Ile

Glu Leu

Lys Leu
450

Cys Ala
465

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

<220>
<223>

<400>

Asp

Thr
355

Asp

Phe

Arg

Gln

Ala

435

Ala

Gly

42
425
PRT

Leu

340

Val

Ser

Asp

Leu

Thr

420

Asp

Ala

325

Thr

Gly

Arg

Thr

Ile

405

Ala

Gln

Gln

Ala

Tyr

Thr

Arg

390

Gly

Ala

Leu

Thr

Met

Ser

Leu

375

Gly

Val

Leu

Phe

Phe
455

Artificial Sequence

Pro

Glu

360

Thr

Phe

Gln

Ala

Pro

440

Asn

DM5 A323D (del324 - 365)

42

Ala

345

Ala

Leu

Ile

Ala

Ile

425

Lys

330

Val

Glu

Asp

Lys

Val

410

Arg

Leu

Asp

Val

Ala

Asn

Leu

395

Ala

Asn

Thr

Val

Phe

His

Val

380

Val

Pro

Arg

Met

Lys
460

Thr

His

365

Pro

Ile

Glu

Met

Val

445

Gln

Asp

350

Asp

Arg

Glu

Ala

Thr

430

Glu

Leu

335

Pro

Gly

Ala

Glu

Gly

415

Val

Gly

Ser

Gln

Ile

Leu

Gly

400

Glu

Gln

Leu

Cys

Met Glu Pro Pro Val Gln Val Ala Val Ile Gly Ser Gly Gly Ala Ala



Met

Ile

Pro

Glu

65

Arg

His

Val

Leu

Ala

145

Ser

Glu

Gln

Ala

Glu

Ser

50

Ser

Ser

Ala

His

Asn

130

Thr

Pro

Arg

Ala

Ala

Arg

35

Lys

Pro

Lys

Lys

Gly

115

Glu

Gly

Tyr

Leu

Phe
195

Ala

20

Gly

Ile

Phe

Leu

Tyr

100

Glu

Gly

Ala

Trp

Ala

180

Ala

Leu

Thr

Met

Asp

Leu

85

Glu

Ala

Gly

Ser

Thr

165

Val

Arg

Lys

Ile

Ile

Gly

70

Ala

Gly

Arg

Glu

Pro

150

Ser

Ile

Leu

Ala

Gly

Arg

55

Gly

Gln

Ile

Phe

Arg

135

Ala

Thr

Gly

Gly

Val

Gly

40

Ala

Ile

Gln

Leu

Lys

120

Val

Val

Glu

Ser

Ser
200

Glu

25

Thr

Ala

Ala

Gln

Gly

105

Asp

Val

Pro

Ala

Ser

185

Lys

10

Gln

Cys

His

Ala

Ala

90

Gly

Asp

Met

Pro

Leu

170

Val

Val

Gly

Val

Ile

Thr

75

Arg

Asn

Gln

Phe

Ile

155

Ala

Val

Thr

Ala

Asn

Ala

60

Val

Val

Pro

Ser

Asp

140

Pro

Ser

Ala

Val

Gln

Val

45

His

Pro

Asp

Ala

Leu

125

Arg

Gly

Asp

Leu

Leu
205

Val

30

Gly

Leu

Thr

Glu

Ile

110

Thr

Cys

Leu

Thr

Glu

190

Ala

15

Thr

Cys

Arg

Ile

Leu

95

Thr

Val

Leu

Lys

Ile

175

Leu

Arg

Leu

Val

Arg

Asp

80

Arg

Val

Arg

Val

Glu

160

Pro

Ala

Asn



Thr

Ala

225

Gln

Glu

Thr

Gly

Tyr

305

Ala

Asn

Leu

Ala

Asn

385

Thr

Leu

210

Phe

Val

Leu

Arg

Ala

290

Ala

Ala

Val

Val

Pro

370

Arg

Met

Phe

Arg

Ala

Arg

Ser

275

Ile

Ala

Asp

Pro

Ile

355

Glu

Met

Val

Phe

Ala

His

Ala

260

Leu

Val

Gly

Asp

Arg

340

Glu

Ala

Thr

Glu

Arg

Glu

Met

245

Asp

Ala

Ile

Asp

Gly

325

Ala

Glu

Gly

Val

Gly

Glu

Gly

230

Asp

Lys

Leu

Asp

Cys

310

Ile

Leu

Gly

Glu

Gln

390

Leu

Asp

215

Ile

Gly

Leu

Asp

Gln

295

Thr

Glu

Ala

Ser

Leu

375

Glu

Lys

Pro

Glu

Glu

Leu

Ala

280

Gly

Asp

Thr

Asn

His

360

Ile

Leu

Leu

Ala

Val

Phe

Val

265

Ala

Met

Gln

Asp

Phe

345

Arg

Gln

Ala

Ala

Ile

Leu

Val

250

Ala

Gly

Arg

Pro

Ser

330

Asp

Leu

Thr

Asp

Ala

Gly

Glu

235

Leu

Thr

Val

Thr

Gln

315

Arg

Thr

Ile

Ala

Gln

395

Gln

Glu

220

His

Thr

Gly

Thr

Ser

300

Phe

Thr

Arg

Gly

Ala

380

Leu

Thr

Ala

Thr

Thr

Arg

Val

285

Asn

Val

Leu

Gly

Val

365

Leu

Phe

Phe

Val

Gln

Thr

Thr

270

Asn

Pro

Tyr

Thr

Phe

350

Gln

Ala

Pro

Asn

Thr

Ala

His

255

Pro

Ala

Asn

Val

Leu

335

Ile

Ala

Ile

Tyr

Lys

Ala

Ser

240

Gly

Asn

Gln

Ile

Ala

320

Asp

Lys

Val

Arg

Leu

400

Asp



405

Val Lys Gln Leu Ser Cys Cys Ala Gly

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

<220>
<223>

<400>

43
467
PRT

420

Artificial Sequence

DM6 L395D

43

Met Glu Pro Pro

1

Met Ala

Ile Glu

Pro Ser

50

Glu Ser

65

Arg Ser

His Ala

Val His

Leu Asn

Ala

Arg

35

Lys

Pro

Lys

Lys

Gly

115

Glu

Ala

20

Gly

Ile

Phe

Leu

Tyr

100

Glu

Gly

Val

Leu

Thr

Met

Asp

Leu

85

Glu

Ala

Gly

Gln

Lys

Ile

Ile

Gly

70

Ala

Gly

Arg

Glu

Val

Ala

Gly

Arg

55

Gly

Gln

Ile

Phe

Arg

Ala

Val

Gly

40

Ala

Ile

Gln

Leu

Lys

120

Val

425

Val

Glu

25

Thr

Ala

Ala

Gln

Gly

105

Asp

Val

410

Ile

10

Gln

Cys

His

Ala

Ala

90

Gly

Asp

Met

Gly

Gly

Val

Ile

Thr

75

Arg

Asn

Gln

Phe

Ser

Ala

Asn

Ala

60

Val

Val

Pro

Ser

Asp

Gly

Gln

Val

45

His

Pro

Asp

Ala

Leu

125

Arg

Gly

Val

30

Gly

Leu

Thr

Glu

Ile

110

Thr

Cys

415

Ala

15

Thr

Cys

Arg

Ile

Leu

95

Thr

Val

Leu

Ala

Leu

Val

Arg

Asp

80

Arg

Val

Arg

Val



Ala

145

Ser

Glu

Gln

Thr

Ala

225

Gln

Glu

Thr

Gly

Tyr

305

Ala

130

Thr

Pro

Arg

Ala

Leu

210

Phe

Val

Leu

Arg

Ala

290

Ala

Ala

Gly

Tyr

Leu

Phe

195

Phe

Arg

Ala

Arg

Ser

275

Ile

Ala

Ala

Ala

Trp

Ala

180

Ala

Phe

Ala

His

Ala

260

Leu

Val

Gly

Gly

Ser

Thr

165

Val

Arg

Arg

Glu

Met

245

Asp

Ala

Ile

Asp

Thr
325

Pro

150

Ser

Ile

Leu

Glu

Gly

230

Asp

Lys

Leu

Asp

Cys

310

Arg

135

Ala

Thr

Gly

Gly

Asp

215

Ile

Gly

Leu

Asp

Gln

295

Thr

Ala

Val

Glu

Ser

Ser

200

Pro

Glu

Glu

Leu

Ala

280

Gly

Asp

Ala

Pro

Ala

Ser

185

Ala

Val

Phe

Val

265

Ala

Met

Gln

Ile

Pro

Leu

170

Val

Val

Ile

Leu

Val

250

Ala

Gly

Arg

Pro

Asn
330

Ile

155

Ala

Val

Thr

Gly

Glu

235

Leu

Thr

Val

Thr

Gln

315

Met

140

Pro

Ser

Ala

Val

Glu

220

His

Thr

Gly

Thr

Ser

300

Phe

Thr

Gly

Asp

Leu

Leu

205

Ala

Thr

Thr

Arg

Val

285

Asn

Val

Gly

Leu

Thr

Glu

190

Ala

Val

Gln

Thr

Thr

270

Asn

Pro

Tyr

Gly

Lys

Ile

175

Leu

Arg

Thr

Ala

His

255

Pro

Ala

Asn

Val

Asp
335

Glu

160

Pro

Ala

Asn

Ala

Ser

240

Gly

Asn

Gln

Ile

Ala

320

Ala



Ala Leu

Val Ala

Glu Thr
370

Ala Asn
385

Ser His

Leu Ile

Glu Leu

Lys Leu
450

Cys Ala
465

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

<220>
<223>

<400>

Asp

Thr

355

Phe

Arg

Gln

Ala

435

Ala

Gly

44
467
PRT

Leu

340

Val

Ser

Asp

Leu

Thr

420

Asp

Ala

Thr

Gly

Arg

Thr

Ile

405

Ala

Gln

Gln

Ala

Tyr

Thr

Arg

390

Gly

Ala

Leu

Thr

Met

Ser

Leu

375

Gly

Val

Leu

Phe

Phe
455

Artificial Sequence

DM7 G406D

44

Pro

Glu

360

Thr

Phe

Gln

Ala

Pro

440

Asn

Ala

345

Ala

Leu

Ile

Ala

Ile

425

Tyr

Lys

Val

Glu

Asp

Lys

Val

410

Arg

Leu

Asp

Val

Ala

Asn

Asp

395

Ala

Asn

Thr

Val

Phe

His

Val

380

Val

Pro

Arg

Met

Lys
460

Thr

His

365

Pro

Ile

Glu

Met

Val

445

Gln

Asp

350

Asp

Arg

Glu

Ala

Thr

430

Glu

Leu

Pro

Gly

Ala

Glu

Gly

415

Val

Gly

Ser

Gln

Ile

Leu

Gly

400

Glu

Gln

Leu

Cys

Met Glu Pro Pro Val Gln Val Ala Val Ile Gly Ser Gly Gly Ala Ala

1

5

10

15



Met

Ile

Pro

Glu

65

Arg

His

Val

Leu

Ala

145

Ser

Glu

Gln

Thr

Ala

Glu

Ser

50

Ser

Ser

Ala

His

Asn

130

Thr

Pro

Arg

Ala

Leu

Ala

Arg

35

Pro

Lys

Lys

Gly

115

Glu

Gly

Tyr

Leu

Phe

195

Phe

Ala

20

Gly

Ile

Phe

Leu

Tyr

100

Glu

Gly

Ala

Trp

Ala

180

Ala

Phe

Leu

Thr

Met

Asp

Leu

85

Glu

Ala

Gly

Ser

Thr

165

Val

Arg

Arg

Lys

Ile

Ile

Gly

70

Ala

Gly

Arg

Glu

Pro

150

Ser

Ile

Leu

Glu

Ala

Gly

Arg

55

Gly

Gln

Ile

Phe

Arg

135

Ala

Thr

Gly

Gly

Asp

Val

Gly

40

Ala

Ile

Gln

Leu

Lys

120

Val

Val

Glu

Ser

Ser

200

Pro

Glu

25

Thr

Ala

Ala

Gln

Gly

105

Asp

Val

Pro

Ala

Ser

185

Lys

Ala

Gln

Cys

His

Ala

Ala

90

Gly

Asp

Met

Pro

Leu

170

Val

Val

Ile

Gly

Val

Ile

Thr

75

Arg

Asn

Gln

Phe

Ile

155

Ala

Val

Thr

Gly

Ala

Asn

Ala

60

Val

Val

Pro

Ser

Asp

140

Pro

Ser

Ala

Val

Glu

Gln

Val

45

His

Pro

Asp

Ala

Leu

125

Arg

Gly

Asp

Leu

Leu

205

Ala

Val

30

Gly

Leu

Thr

Glu

Ile

110

Thr

Cys

Leu

Thr

Glu

190

Ala

Val

Thr

Cys

Arg

Ile

Leu

95

Thr

Val

Leu

Lys

Ile

175

Leu

Arg

Thr

Leu

Val

Arg

Asp

80

Arg

Val

Arg

Val

Glu

160

Pro

Ala

Asn

Ala



Ala

225

Gln

Glu

Thr

Gly

Tyr

305

Ala

Ala

Val

Glu

Ala

385

Ser

210

Phe

Val

Leu

Arg

Ala

290

Ala

Ala

Leu

Ala

Thr

370

Asn

His

Arg

Ala

Arg

Ser

275

Ile

Ala

Ala

Asp

Thr

355

Phe

Arg

Ala

His

Ala

260

Leu

Val

Gly

Gly

Leu

340

Val

Ser

Asp

Leu

Glu

Met

245

Asp

Ala

Ile

Asp

Thr

325

Thr

Gly

Arg

Thr

Ile
405

Gly

230

Asp

Lys

Leu

Asp

Cys

310

Arg

Ala

Tyr

Thr

Arg

390

Asp

215

Ile

Gly

Leu

Asp

Gln

295

Thr

Ala

Met

Ser

Leu

375

Gly

Val

Glu

Glu

Leu

Ala

280

Gly

Asp

Ala

Pro

Glu

360

Thr

Phe

Gln

Val

Phe

Val

265

Ala

Met

Gln

Ile

Ala

345

Ala

Leu

Ile

Ala

Leu

Val

250

Ala

Gly

Arg

Pro

Asn

330

Val

Glu

Asp

Lys

Val
410

Glu

235

Leu

Thr

Val

Thr

Gln

315

Met

Val

Ala

Asn

Leu

395

Ala

220

His

Thr

Gly

Thr

Ser

300

Phe

Thr

Phe

His

Val

380

Val

Pro

Thr

Thr

Arg

Val

285

Asn

Val

Gly

Thr

His

365

Pro

Ile

Glu

Gln

Thr

Thr

270

Asn

Pro

Tyr

Gly

Asp

350

Asp

Arg

Glu

Ala

Ala

His

255

Pro

Ala

Asn

Val

Asp

335

Pro

Gly

Ala

Glu

Gly
415

Ser

240

Gly

Asn

Gln

Ile

Ala

320

Ala

Gln

Ile

Leu

Gly

400

Glu



Leu Ile Gln Thr Ala Ala Leu

420

Glu Leu Ala Asp Gln Leu Phe

435

Lys Leu Ala Ala Gln Thr Phe
450

Cys Ala
465

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

<220>
<223>

<400>
Met Glu
1

Met Ala

Ile Glu

Pro Ser
50

Glu Ser
65

Arg Ser

Gly

45
467
PRT

455

Artificial Sequence

DM8 A411Q

45

Pro

Ala

Arg

35

Lys

Pro

Lys

Pro

Ala

20

Gly

Ile

Phe

Leu

Val

Leu

Thr

Met

Asp

Leu
85

Gln

Lys

Ile

Ile

Gly

70

Ala

Val

Ala

Gly

Arg

55

Gly

Gln

Ala Ile Arg Asn Arg

425

Pro Tyr Leu Thr Met

440

Asn Lys Asp Val Lys

Ala

Val

Gly

40

Ala

Ile

Gln

Val

Glu

25

Thr

Ala

Ala

Gln

Ile

10

Gln

Cys

His

Ala

Ala
90

Gly

Val

Ile

Thr

75

Arg

460

Ser

Ala

Asn

Ala

60

Val

Val

Met Thr Val Gln

430

Val Glu Gly Leu

445

Gln Leu Ser Cys

Gly

Gln

Val

45

His

Pro

Asp

Gly

Val

30

Gly

Leu

Thr

Glu

Ala

15

Thr

Cys

Arg

Ile

Leu
95

Ala

Leu

Val

Arg

Asp

80

Arg



His

Val

Leu

Ala

145

Ser

Glu

Gln

Thr

Ala

225

Gln

Glu

Thr

Gly

Ala

His

Asn

130

Thr

Pro

Arg

Ala

Leu

210

Phe

Val

Leu

Arg

Ala

Lys

Gly

115

Glu

Gly

Tyr

Leu

Phe

195

Phe

Arg

Ala

Arg

Ser

275

Ile

Tyr

100

Glu

Gly

Ala

Trp

Ala

180

Ala

Phe

Ala

His

Ala

260

Leu

Val

Glu

Ala

Gly

Ser

Thr

165

Val

Arg

Arg

Glu

Met

245

Asp

Ala

Ile

Gly

Arg

Glu

Pro

150

Ser

Ile

Leu

Glu

Gly

230

Asp

Lys

Leu

Asp

Ile

Phe

Arg

135

Ala

Thr

Gly

Gly

Asp

215

Ile

Gly

Leu

Asp

Gln

Leu

Lys

120

Val

Val

Glu

Ser

Ser

200

Pro

Glu

Glu

Leu

Ala

280

Gly

Gly

105

Asp

Val

Pro

Ala

Ser

185

Lys

Ala

Val

Phe

Val

265

Ala

Met

Gly

Asp

Met

Pro

Leu

170

Val

Val

Ile

Leu

Val

250

Ala

Gly

Arg

Asn

Gln

Phe

Ile

155

Ala

Val

Thr

Gly

Glu

235

Leu

Thr

Val

Thr

Pro

Ser

Asp

140

Pro

Ser

Ala

Val

Glu

220

His

Thr

Gly

Thr

Ser

Ala

Leu

125

Arg

Gly

Asp

Leu

Leu

205

Ala

Thr

Thr

Arg

Val

285

Asn

Ile

110

Thr

Cys

Leu

Thr

Glu

190

Ala

Val

Gln

Thr

Thr

270

Asn

Pro

Thr

Val

Leu

Lys

Ile

175

Leu

Arg

Thr

Ala

His

255

Pro

Ala

Asn

Val

Arg

Val

Glu

160

Pro

Ala

Asn

Ala

Ser

240

Gly

Asn

Gln

Ile



290

Tyr Ala
305

Ala Ala

Ala Leu

Val Ala

Glu Thr
370

Ala Asn
385

Ser His

Leu Ile

Glu Leu

Lys Leu
450

Cys Ala
465

<210>
<211>
<212>

Ala

Ala

Asp

Thr

355

Asp

Phe

Arg

Gln

Ala

435

Ala

Gly

46
467
PRT

Gly

Gly

Leu

340

Val

Ser

Asp

Leu

Thr

420

Asp

Ala

Asp

Thr

325

Thr

Gly

Arg

Thr

Ile

405

Ala

Gln

Gln

Cys

310

Arg

Ala

Tyr

Thr

Arg

390

Gly

Ala

Leu

Thr

295

Thr

Ala

Met

Ser

Leu

375

Gly

Val

Leu

Phe

Phe
455

Asp

Ala

Pro

Glu

360

Thr

Phe

Gln

Ala

Pro

440

Asn

Gln

Ile

Ala

345

Ala

Leu

Ile

Ala

Ile

425

Tyr

Lys

Pro

Asn

330

Val

Glu

Asp

Lys

Val

410

Arg

Leu

Asp

Gln

315

Met

Val

Ala

Asn

Leu

395

Gln

Asn

Thr

Val

300

Phe

Thr

Phe

His

Val

380

Val

Pro

Arg

Met

Lys
460

Val

Gly

Thr

His

365

Pro

Ile

Glu

Met

Val

445

Gln

Tyr

Gly

Asp

350

Asp

Arg

Glu

Ala

Thr

430

Glu

Leu

Val

Asp

335

Pro

Gly

Ala

Glu

Gly

415

Val

Gly

Ser

Ala

320

Ala

Gln

Ile

Leu

Gly

400

Glu

Gln

Leu

Cys



<213>

<220>
<223>

<400>
Met Glu
1

Met Ala

Ile Glu

Pro Ser
50

Glu Ser
65

Arg Ser

His Ala

Val His

Leu Asn
130

Ala Thr
145

Ser Pro

Artificial Sequence

DM9 A411C

46

Pro

Ala

Arg

35

Lys

Pro

Lys

Lys

Gly

115

Glu

Gly

Tyr

Pro

Ala

20

Gly

Ile

Phe

Leu

Tyr

100

Glu

Gly

Ala

Trp

Val

Leu

Thr

Met

Asp

Leu

85

Glu

Ala

Gly

Ser

Thr
165

Gln

Lys

Ile

Ile

Gly

70

Ala

Gly

Arg

Glu

Pro

150

Ser

Val

Ala

Gly

Arg

55

Gly

Gln

Ile

Phe

Arg

135

Ala

Thr

Ala

Val

Gly

40

Ala

Ile

Gln

Leu

Lys

120

Val

Val

Glu

Val

Glu

25

Thr

Ala

Ala

Gln

Gly

105

Asp

Val

Pro

Ala

Ile

10

Gln

Cys

His

Ala

Ala

90

Gly

Asp

Met

Pro

Leu
170

Gly

Gly

Val

Ile

Thr

75

Arg

Asn

Gln

Phe

Ile

155

Ala

Ser

Ala

Asn

Ala

60

Val

Val

Pro

Ser

Asp

140

Pro

Ser

Gly

Gln

Val

45

His

Pro

Asp

Ala

Leu

125

Arg

Gly

Asp

Gly

Val

30

Gly

Leu

Thr

Glu

Ile

110

Thr

Cys

Leu

Thr

Ala

15

Thr

Cys

Arg

Ile

Leu

95

Thr

Val

Leu

Lys

Ile
175

Ala

Leu

Val

Arg

Asp

80

Arg

Val

Arg

Val

Glu

160

Pro



Glu

Gln

Thr

Ala

225

Gln

Glu

Thr

Gly

Tyr

305

Ala

Ala

Val

Glu

Arg

Ala

Leu

210

Phe

Val

Leu

Arg

Ala

290

Ala

Ala

Leu

Ala

Thr

Leu

Phe

195

Phe

Arg

Ala

Arg

Ser

275

Ile

Ala

Ala

Asp

Thr

355

Asp

Ala

180

Ala

Phe

Ala

His

Ala

260

Leu

Val

Gly

Gly

Leu

340

Val

Ser

Val

Arg

Arg

Glu

Met

245

Asp

Ala

Ile

Asp

Thr

325

Thr

Gly

Arg

Ile

Leu

Glu

Gly

230

Asp

Lys

Leu

Asp

Cys

310

Arg

Ala

Tyr

Thr

Gly

Gly

Asp

215

Ile

Gly

Leu

Asp

Gln

295

Thr

Ala

Met

Ser

Leu

Ser

Ser

200

Pro

Glu

Glu

Leu

Ala

280

Gly

Asp

Ala

Pro

Glu

360

Thr

Ser

185

Lys

Ala

Val

Phe

Val

265

Ala

Met

Gln

Ile

Ala

345

Ala

Leu

Val

Val

Ile

Leu

Val

250

Ala

Gly

Arg

Pro

Asn

330

Val

Glu

Asp

Val

Thr

Gly

Glu

235

Leu

Thr

Val

Thr

Gln

315

Met

Val

Ala

Asn

Ala

Val

Glu

220

His

Thr

Gly

Thr

Ser

300

Phe

Thr

Phe

His

Val

Leu

Leu

205

Ala

Thr

Thr

Arg

Val

285

Asn

Val

Gly

Thr

His

365

Pro

Glu

190

Ala

Val

Gln

Thr

Thr

270

Asn

Pro

Tyr

Gly

Asp

350

Asp

Arg

Leu

Arg

Thr

Ala

His

255

Pro

Ala

Asn

Val

Asp

335

Pro

Gly

Ala

Ala

Asn

Ala

Ser

240

Gly

Asn

Gln

Ile

Ala

320

Ala

Gln

Ile

Leu



370 375 380

Ala Asn Phe Asp Thr Arg Gly Phe Ile Lys Leu Val Ile Glu Glu Gly
385 390 395 400

Ser His Arg Leu Ile Gly Val Gln Ala Val Cys Pro Glu Ala Gly Glu
405 410 415

Leu Ile Gln Thr Ala Ala Leu Ala Ile Arg Asn Arg Met Thr Val Gln
420 425 430

Glu Leu Ala Asp Gln Leu Phe Pro Tyr Leu Thr Met Val Glu Gly Leu
435 440 445

Lys Leu Ala Ala Gln Thr Phe Asn Lys Asp Val Lys Gln Leu Ser Cys
450 455 460

Cys Ala Gly
465

<210> 47

<211> 467

<212> PRT

<213> Artificial Sequence

<220>
<223> DMl1o A414E

<400> 47
Met Glu Pro Pro Val Gln Val Ala Val Ile Gly Ser Gly Gly Ala Ala
1 5 10 15

Met Ala Ala Ala Leu Lys Ala Val Glu Gln Gly Ala Gln Val Thr Leu
20 25 30

Ile Glu Arg Gly Thr Ile Gly Gly Thr Cys Val Asn Val Gly Cys Val
35 40 45

Pro Ser Lys Ile Met Ile Arg Ala Ala His Ile Ala His Leu Arg Arg



Glu

65

Arg

His

Val

Leu

Ala

145

Ser

Glu

Gln

Thr

Ala

225

Gln

50

Ser

Ser

Ala

His

Asn

130

Thr

Pro

Arg

Ala

Leu

210

Phe

Val

Pro

Lys

Lys

Gly

115

Glu

Gly

Tyr

Leu

Phe

195

Phe

Arg

Ala

Phe

Leu

Tyr

100

Glu

Gly

Ala

Trp

Ala

180

Ala

Phe

Ala

His

Asp

Leu

85

Glu

Ala

Gly

Ser

Thr

165

Val

Arg

Arg

Glu

Met
245

Gly

70

Ala

Gly

Arg

Glu

Pro

150

Ser

Ile

Leu

Glu

Gly

230

Asp

55

Gly

Gln

Ile

Phe

Arg

135

Ala

Thr

Gly

Gly

Asp

215

Ile

Gly

Ile

Gln

Leu

Lys

120

Val

Val

Glu

Ser

Ser

200

Pro

Glu

Glu

Ala

Gln

Gly

105

Val

Pro

Ala

Ser

185

Lys

Ala

Val

Phe

Ala

Ala

90

Gly

Asp

Met

Pro

Leu

170

Val

Val

Ile

Leu

Val
250

Thr

75

Arg

Asn

Gln

Phe

Ile

155

Ala

Val

Thr

Gly

Glu

235

Leu

60

Val

Val

Pro

Ser

Asp

140

Pro

Ser

Ala

Val

Glu

220

His

Thr

Pro

Asp

Ala

Leu

125

Arg

Gly

Asp

Leu

Leu

205

Ala

Thr

Thr

Thr

Glu

Ile

110

Thr

Cys

Leu

Thr

Glu

190

Ala

Val

Gln

Thr

Ile

Leu

95

Thr

Val

Leu

Lys

Ile

175

Leu

Arg

Thr

Ala

His
255

Asp

80

Arg

Val

Arg

Val

Glu
160

Pro

Ala

Asn

Ala

Ser

240

Gly



Glu

Thr

Gly

Tyr

305

Ala

Ala

Val

Glu

Ala

385

Ser

Leu

Glu

Lys

Leu

Arg

Ala

290

Ala

Ala

Leu

Ala

Thr

370

Asn

His

Ile

Leu

Leu

Arg

Ser

275

Ile

Ala

Ala

Asp

Thr

355

Asp

Phe

Arg

Gln

Ala

435

Ala

Ala

260

Leu

Val

Gly

Gly

Leu

340

Val

Ser

Asp

Leu

Thr

420

Asp

Ala

Asp

Ala

Ile

Asp

Thr

325

Thr

Gly

Arg

Thr

Ile

405

Ala

Gln

Gln

Lys

Leu

Asp

Cys

310

Arg

Ala

Tyr

Thr

Arg

390

Gly

Ala

Leu

Thr

Leu

Asp

Gln

295

Thr

Ala

Met

Ser

Leu

375

Gly

Val

Leu

Phe

Phe

Leu

Ala

280

Gly

Asp

Ala

Pro

Glu

360

Thr

Phe

Gln

Ala

Pro

440

Asn

Val

265

Ala

Met

Gln

Ile

Ala

345

Ala

Leu

Ile

Ala

Ile

425

Lys

Ala

Gly

Arg

Pro

Asn

330

Val

Glu

Asp

Val

410

Arg

Leu

Asp

Thr

Val

Thr

Gln

315

Met

Val

Ala

Asn

Leu

395

Ala

Asn

Thr

Val

Gly

Thr

Ser

300

Phe

Thr

Phe

His

Val

380

Val

Pro

Arg

Met

Lys

Arg

Val

285

Asn

Val

Gly

Thr

His

365

Pro

Ile

Glu

Met

Val

445

Gln

Thr

270

Asn

Pro

Tyr

Gly

Asp

350

Asp

Arg

Glu

Glu

Thr

430

Glu

Leu

Pro

Ala

Asn

Val

Asp

335

Pro

Gly

Ala

Glu

Gly

415

Val

Gly

Ser

Asn

Gln

Ile

Ala

320

Ala

Gln

Ile

Leu

Gly

400

Glu

Gln

Leu

Cys



450

Cys Ala
465

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

<220>
<223>

<400>
Met Glu
1

Met Ala

Ile Glu

Pro Ser

50

Glu Ser

65

Arg Ser

His Ala

Val His

Leu Asn

Gly

48
467
PRT

455

Artificial Sequence

DM11
48

Pro

Ala

Arg

35

Lys

Pro

Lys

Lys

Gly

115

Glu

G4151

Pro

Ala

20

Gly

Ile

Phe

Leu

Tyr

100

Glu

Gly

Val

Leu

Thr

Met

Asp

Leu

85

Glu

Ala

Gly

Gln

Lys

Ile

Ile

Gly

70

Ala

Gly

Arg

Glu

Val

Ala

Gly

Arg

55

Gly

Gln

Ile

Phe

Arg

Ala

Val

Gly

40

Ala

Ile

Gln

Leu

Lys

120

Val

Val

Glu

25

Thr

Ala

Ala

Gln

Gly

105

Asp

Val

Ile

10

Gln

Cys

His

Ala

Ala

90

Gly

Asp

Met

Gly

Gly

Val

Ile

Thr

75

Arg

Asn

Gln

Phe

460

Ser

Ala

Asn

Ala

60

Val

Val

Pro

Ser

Asp

Gly

Gln

Val

45

His

Pro

Asp

Ala

Leu

125

Arg

Gly

Val

30

Gly

Leu

Thr

Glu

Ile

110

Thr

Cys

Ala

15

Thr

Cys

Arg

Ile

Leu

95

Thr

Val

Leu

Ala

Leu

Val

Arg

Asp

80

Arg

Val

Arg

Val



Ala

145

Ser

Glu

Gln

Thr

Ala

225

Gln

Glu

Thr

Gly

Tyr

305

Ala

130

Thr

Pro

Arg

Ala

Leu

210

Phe

Val

Leu

Arg

Ala

290

Ala

Ala

Gly

Tyr

Leu

Phe

195

Phe

Arg

Ala

Arg

Ser

275

Ile

Ala

Ala

Ala

Trp

Ala

180

Ala

Phe

Ala

His

Ala

260

Leu

Val

Gly

Gly

Ser

Thr

165

Val

Arg

Arg

Glu

Met

245

Asp

Ala

Ile

Asp

Thr
325

Pro

150

Ser

Ile

Leu

Glu

Gly

230

Asp

Lys

Leu

Asp

Cys

310

Arg

135

Ala

Thr

Gly

Gly

Asp

215

Ile

Gly

Leu

Asp

Gln

295

Thr

Ala

Val

Glu

Ser

Ser

200

Pro

Glu

Glu

Leu

Ala

280

Gly

Asp

Ala

Pro

Ala

Ser

185

Ala

Val

Phe

Val

265

Ala

Met

Gln

Ile

Pro

Leu

170

Val

Val

Ile

Leu

Val

250

Ala

Gly

Arg

Pro

Asn
330

Ile

155

Ala

Val

Thr

Gly

Glu

235

Leu

Thr

Val

Thr

Gln

315

Met

140

Pro

Ser

Ala

Val

Glu

220

His

Thr

Gly

Thr

Ser

300

Phe

Thr

Gly

Asp

Leu

Leu

205

Ala

Thr

Thr

Arg

Val

285

Asn

Val

Gly

Leu

Thr

Glu

190

Ala

Val

Gln

Thr

Thr

270

Asn

Pro

Tyr

Gly

Lys

Ile

175

Leu

Arg

Thr

Ala

His

255

Pro

Ala

Asn

Val

Asp
335

Glu

160

Pro

Ala

Asn

Ala

Ser

240

Gly

Asn

Gln

Ile

Ala

320

Ala



Ala Leu

Val Ala

Glu Thr
370

Ala Asn
385

Ser His

Leu Ile

Glu Leu

Lys Leu
450

Cys Ala
465

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

<220>
<223>

<400>

Asp

Thr

355

Phe

Arg

Gln

Ala

435

Ala

Gly

49
467
PRT

Leu

340

Val

Ser

Asp

Leu

Thr

420

Asp

Ala

Thr

Gly

Arg

Thr

Ile

405

Ala

Gln

Gln

Ala

Tyr

Thr

Arg

390

Gly

Ala

Leu

Thr

Met

Ser

Leu

375

Gly

Val

Leu

Phe

Phe
455

Artificial Sequence

DM12 E416C

49

Pro

Glu

360

Thr

Phe

Gln

Ala

Pro

440

Asn

Ala

345

Ala

Leu

Ile

Ala

Ile

425

Tyr

Lys

Val

Glu

Asp

Lys

Val

410

Arg

Leu

Asp

Val

Ala

Asn

Leu

395

Ala

Asn

Thr

Val

Phe

His

Val

380

Val

Pro

Arg

Met

Lys
460

Thr

His

365

Pro

Ile

Glu

Met

Val

445

Gln

Asp

350

Asp

Arg

Glu

Ala

Thr

430

Glu

Leu

Pro

Gly

Ala

Glu

Ile

415

Val

Gly

Ser

Gln

Ile

Leu

Gly

400

Glu

Gln

Leu

Cys

Met Glu Pro Pro Val Gln Val Ala Val Ile Gly Ser Gly Gly Ala Ala

1

5

10

15



Met

Ile

Pro

Glu

65

Arg

His

Val

Leu

Ala

145

Ser

Glu

Gln

Thr

Ala

Glu

Ser

50

Ser

Ser

Ala

His

Asn

130

Thr

Pro

Arg

Ala

Leu

Ala

Arg

35

Pro

Lys

Lys

Gly

115

Glu

Gly

Tyr

Leu

Phe

195

Phe

Ala

20

Gly

Ile

Phe

Leu

Tyr

100

Glu

Gly

Ala

Trp

Ala

180

Ala

Phe

Leu

Thr

Met

Asp

Leu

85

Glu

Ala

Gly

Ser

Thr

165

Val

Arg

Arg

Lys

Ile

Ile

Gly

70

Ala

Gly

Arg

Glu

Pro

150

Ser

Ile

Leu

Glu

Ala

Gly

Arg

55

Gly

Gln

Ile

Phe

Arg

135

Ala

Thr

Gly

Gly

Asp

Val

Gly

40

Ala

Ile

Gln

Leu

Lys

120

Val

Val

Glu

Ser

Ser

200

Pro

Glu

25

Thr

Ala

Ala

Gln

Gly

105

Asp

Val

Pro

Ala

Ser

185

Lys

Ala

Gln

Cys

His

Ala

Ala

90

Gly

Asp

Met

Pro

Leu

170

Val

Val

Ile

Gly

Val

Ile

Thr

75

Arg

Asn

Gln

Phe

Ile

155

Ala

Val

Thr

Gly

Ala

Asn

Ala

60

Val

Val

Pro

Ser

Asp

140

Pro

Ser

Ala

Val

Glu

Gln

Val

45

His

Pro

Asp

Ala

Leu

125

Arg

Gly

Asp

Leu

Leu

205

Ala

Val

30

Gly

Leu

Thr

Glu

Ile

110

Thr

Cys

Leu

Thr

Glu

190

Ala

Val

Thr

Cys

Arg

Ile

Leu

95

Thr

Val

Leu

Lys

Ile

175

Leu

Arg

Thr

Leu

Val

Arg

Asp

80

Arg

Val

Arg

Val

Glu

160

Pro

Ala

Asn

Ala



Ala

225

Gln

Glu

Thr

Gly

Tyr

305

Ala

Ala

Val

Glu

Ala

385

Ser

210

Phe

Val

Leu

Arg

Ala

290

Ala

Ala

Leu

Ala

Thr

370

Asn

His

Arg

Ala

Arg

Ser

275

Ile

Ala

Ala

Asp

Thr

355

Phe

Arg

Ala

His

Ala

260

Leu

Val

Gly

Gly

Leu

340

Val

Ser

Asp

Leu

Glu

Met

245

Asp

Ala

Ile

Asp

Thr

325

Thr

Gly

Arg

Thr

Ile
405

Gly

230

Asp

Lys

Leu

Asp

Cys

310

Arg

Ala

Tyr

Thr

Arg

390

Gly

215

Ile

Gly

Leu

Asp

Gln

295

Thr

Ala

Met

Ser

Leu

375

Gly

Val

Glu

Glu

Leu

Ala

280

Gly

Asp

Ala

Pro

Glu

360

Thr

Phe

Gln

Val

Phe

Val

265

Ala

Met

Gln

Ile

Ala

345

Ala

Leu

Ile

Ala

Leu

Val

250

Ala

Gly

Arg

Pro

Asn

330

Val

Glu

Asp

Lys

Val
410

Glu

235

Leu

Thr

Val

Thr

Gln

315

Met

Val

Ala

Asn

Leu

395

Ala

220

His

Thr

Gly

Thr

Ser

300

Phe

Thr

Phe

His

Val

380

Val

Pro

Thr

Thr

Arg

Val

285

Asn

Val

Gly

Thr

His

365

Pro

Ile

Glu

Gln

Thr

Thr

270

Asn

Pro

Tyr

Gly

Asp

350

Asp

Arg

Glu

Ala

Ala

His

255

Pro

Ala

Asn

Val

Asp

335

Pro

Gly

Ala

Glu

Gly
415

Ser

240

Gly

Asn

Gln

Ile

Ala

320

Ala

Gln

Ile

Leu

Gly

400

Cys



Leu Ile Gln Thr Ala Ala Leu

420

Glu Leu Ala Asp Gln Leu Phe

435

Lys Leu Ala Ala Gln Thr Phe

450

Cys Ala
465

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

<220>
<223>

<400>
Met Glu
1

Met Ala

Ile Glu

Pro Ser
50

Glu Ser
65

Arg Ser

Gly

50
467
PRT

455

Artificial Sequence

DM13

50

Pro

Ala

Arg

35

Lys

Pro

Lys

L4171

Pro

Ala

20

Gly

Ile

Phe

Leu

Val

Leu

Thr

Met

Asp

Leu
85

Gln

Lys

Ile

Ile

Gly

70

Ala

Val

Ala

Gly

Arg

55

Gly

Gln

Ala Ile Arg Asn Arg

425

Pro Tyr Leu Thr Met

440

Asn Lys Asp Val Lys

Ala

Val

Gly

40

Ala

Ile

Gln

Val

Glu

25

Thr

Ala

Ala

Gln

Ile

10

Gln

Cys

His

Ala

Ala
90

Gly

Val

Ile

Thr

75

Arg

460

Ser

Ala

Asn

Ala

60

Val

Val

Met Thr Val Gln

430

Val Glu Gly Leu

445

Gln Leu Ser Cys

Gly

Gln

Val

45

His

Pro

Asp

Gly

Val

30

Gly

Leu

Thr

Glu

Ala

15

Thr

Cys

Arg

Ile

Leu
95

Ala

Leu

Val

Arg

Asp

80

Arg



His

Val

Leu

Ala

145

Ser

Glu

Gln

Thr

Ala

225

Gln

Glu

Thr

Gly

Ala

His

Asn

130

Thr

Pro

Arg

Ala

Leu

210

Phe

Val

Leu

Arg

Ala

Lys

Gly

115

Glu

Gly

Tyr

Leu

Phe

195

Phe

Arg

Ala

Arg

Ser

275

Ile

Tyr

100

Glu

Gly

Ala

Trp

Ala

180

Ala

Phe

Ala

His

Ala

260

Leu

Val

Glu

Ala

Gly

Ser

Thr

165

Val

Arg

Arg

Glu

Met

245

Asp

Ala

Ile

Gly

Arg

Glu

Pro

150

Ser

Ile

Leu

Glu

Gly

230

Asp

Lys

Leu

Asp

Ile

Phe

Arg

135

Ala

Thr

Gly

Gly

Asp

215

Ile

Gly

Leu

Asp

Gln

Leu

Lys

120

Val

Val

Glu

Ser

Ser

200

Pro

Glu

Glu

Leu

Ala

280

Gly

Gly

105

Asp

Val

Pro

Ala

Ser

185

Lys

Ala

Val

Phe

Val

265

Ala

Met

Gly

Asp

Met

Pro

Leu

170

Val

Val

Ile

Leu

Val

250

Ala

Gly

Arg

Asn

Gln

Phe

Ile

155

Ala

Val

Thr

Gly

Glu

235

Leu

Thr

Val

Thr

Pro

Ser

Asp

140

Pro

Ser

Ala

Val

Glu

220

His

Thr

Gly

Thr

Ser

Ala

Leu

125

Arg

Gly

Asp

Leu

Leu

205

Ala

Thr

Thr

Arg

Val

285

Asn

Ile

110

Thr

Cys

Leu

Thr

Glu

190

Ala

Val

Gln

Thr

Thr

270

Asn

Pro

Thr

Val

Leu

Lys

Ile

175

Leu

Arg

Thr

Ala

His

255

Pro

Ala

Asn

Val

Arg

Val

Glu

160

Pro

Ala

Asn

Ala

Ser

240

Gly

Asn

Gln

Ile



290

Tyr Ala
305

Ala Ala

Ala Leu

Val Ala

Glu Thr
370

Ala Asn
385

Ser His

Ile Ile

Glu Leu

Lys Leu
450

Cys Ala
465

<210>
<211>
<212>

Ala

Ala

Asp

Thr

355

Asp

Phe

Arg

Gln

Ala

435

Ala

Gly

51
467
PRT

Gly

Gly

Leu

340

Val

Ser

Asp

Leu

Thr

420

Asp

Ala

Asp

Thr

325

Thr

Gly

Arg

Thr

Ile

405

Ala

Gln

Gln

Cys

310

Arg

Ala

Tyr

Thr

Arg

390

Gly

Ala

Leu

Thr

295

Thr

Ala

Met

Ser

Leu

375

Gly

Val

Leu

Phe

Phe
455

Asp

Ala

Pro

Glu

360

Thr

Phe

Gln

Ala

Pro

440

Asn

Gln

Ile

Ala

345

Ala

Leu

Ile

Ala

Ile

425

Tyr

Lys

Pro

Asn

330

Val

Glu

Asp

Lys

Val

410

Arg

Leu

Asp

Gln

315

Met

Val

Ala

Asn

Leu

395

Ala

Asn

Thr

Val

300

Phe

Thr

Phe

His

Val

380

Val

Pro

Arg

Met

Lys
460

Val

Gly

Thr

His

365

Pro

Ile

Glu

Met

Val

445

Gln

Tyr

Gly

Asp

350

Asp

Arg

Glu

Ala

Thr

430

Glu

Leu

Val

Asp

335

Pro

Gly

Ala

Glu

Gly

415

Val

Gly

Ser

Ala

320

Ala

Gln

Ile

Leu

Gly

400

Glu

Gln

Leu

Cys



<213>

<220>
<223>

<400>
Met Glu
1

Met Ala

Ile Glu

Pro Ser
50

Glu Ser
65

Arg Ser

His Ala

Val His

Leu Asn
130

Ala Thr
145

Ser Pro

Artificial Sequence

DM14

51

Pro

Ala

Arg

35

Lys

Pro

Lys

Lys

Gly

115

Glu

Gly

Tyr

I418D

Pro

Ala

20

Gly

Ile

Phe

Leu

Tyr

100

Glu

Gly

Ala

Trp

Val

Leu

Thr

Met

Asp

Leu

85

Glu

Ala

Gly

Ser

Thr
165

Gln

Lys

Ile

Ile

Gly

70

Ala

Gly

Arg

Glu

Pro

150

Ser

Val

Ala

Gly

Arg

55

Gly

Gln

Ile

Phe

Arg

135

Ala

Thr

Ala

Val

Gly

40

Ala

Ile

Gln

Leu

Lys

120

Val

Val

Glu

Val

Glu

25

Thr

Ala

Ala

Gln

Gly

105

Asp

Val

Pro

Ala

Ile

10

Gln

Cys

His

Ala

Ala

90

Gly

Asp

Met

Pro

Leu
170

Gly

Gly

Val

Ile

Thr

75

Arg

Asn

Gln

Phe

Ile

155

Ala

Ser

Ala

Asn

Ala

60

Val

Val

Pro

Ser

Asp

140

Pro

Ser

Gly

Gln

Val

45

His

Pro

Asp

Ala

Leu

125

Arg

Gly

Asp

Gly

Val

30

Gly

Leu

Thr

Glu

Ile

110

Thr

Cys

Leu

Thr

Ala

15

Thr

Cys

Arg

Ile

Leu

95

Thr

Val

Leu

Lys

Ile
175

Ala

Leu

Val

Arg

Asp

80

Arg

Val

Arg

Val

Glu

160

Pro



Glu

Gln

Thr

Ala

225

Gln

Glu

Thr

Gly

Tyr

305

Ala

Ala

Val

Glu

Arg

Ala

Leu

210

Phe

Val

Leu

Arg

Ala

290

Ala

Ala

Leu

Ala

Thr

Leu

Phe

195

Phe

Arg

Ala

Arg

Ser

275

Ile

Ala

Ala

Asp

Thr

355

Asp

Ala

180

Ala

Phe

Ala

His

Ala

260

Leu

Val

Gly

Gly

Leu

340

Val

Ser

Val

Arg

Arg

Glu

Met

245

Asp

Ala

Ile

Asp

Thr

325

Thr

Gly

Arg

Ile

Leu

Glu

Gly

230

Asp

Lys

Leu

Asp

Cys

310

Arg

Ala

Tyr

Thr

Gly

Gly

Asp

215

Ile

Gly

Leu

Asp

Gln

295

Thr

Ala

Met

Ser

Leu

Ser

Ser

200

Pro

Glu

Glu

Leu

Ala

280

Gly

Asp

Ala

Pro

Glu

360

Thr

Ser

185

Lys

Ala

Val

Phe

Val

265

Ala

Met

Gln

Ile

Ala

345

Ala

Leu

Val

Val

Ile

Leu

Val

250

Ala

Gly

Arg

Pro

Asn

330

Val

Glu

Asp

Val

Thr

Gly

Glu

235

Leu

Thr

Val

Thr

Gln

315

Met

Val

Ala

Asn

Ala

Val

Glu

220

His

Thr

Gly

Thr

Ser

300

Phe

Thr

Phe

His

Val

Leu

Leu

205

Ala

Thr

Thr

Arg

Val

285

Asn

Val

Gly

Thr

His

365

Pro

Glu

190

Ala

Val

Gln

Thr

Thr

270

Asn

Pro

Tyr

Gly

Asp

350

Asp

Arg

Leu

Arg

Thr

Ala

His

255

Pro

Ala

Asn

Val

Asp

335

Pro

Gly

Ala

Ala

Asn

Ala

Ser

240

Gly

Asn

Gln

Ile

Ala

320

Ala

Gln

Ile

Leu



370 375 380

Ala Asn Phe Asp Thr Arg Gly Phe Ile Lys Leu Val Ile Glu Glu Gly
385 390 395 400

Ser His Arg Leu Ile Gly Val Gln Ala Val Ala Pro Glu Ala Gly Glu
405 410 415

Leu Asp Gln Thr Ala Ala Leu Ala Ile Arg Asn Arg Met Thr Val Gln
420 425 430

Glu Leu Ala Asp Gln Leu Phe Pro Tyr Leu Thr Met Val Glu Gly Leu
435 440 445

Lys Leu Ala Ala Gln Thr Phe Asn Lys Asp Val Lys Gln Leu Ser Cys
450 455 460

Cys Ala Gly
465

<210> 52

<211> 467

<212> PRT

<213> Artificial Sequence

<220>
<223> DM15 A422N

<400> 52
Met Glu Pro Pro Val Gln Val Ala Val Ile Gly Ser Gly Gly Ala Ala
1 5 10 15

Met Ala Ala Ala Leu Lys Ala Val Glu Gln Gly Ala Gln Val Thr Leu
20 25 30

Ile Glu Arg Gly Thr Ile Gly Gly Thr Cys Val Asn Val Gly Cys Val
35 40 45

Pro Ser Lys Ile Met Ile Arg Ala Ala His Ile Ala His Leu Arg Arg



Glu

65

Arg

His

Val

Leu

Ala

145

Ser

Glu

Gln

Thr

Ala

225

Gln

50

Ser

Ser

Ala

His

Asn

130

Thr

Pro

Arg

Ala

Leu

210

Phe

Val

Pro

Lys

Lys

Gly

115

Glu

Gly

Tyr

Leu

Phe

195

Phe

Arg

Ala

Phe

Leu

Tyr

100

Glu

Gly

Ala

Trp

Ala

180

Ala

Phe

Ala

His

Asp

Leu

85

Glu

Ala

Gly

Ser

Thr

165

Val

Arg

Arg

Glu

Met
245

Gly

70

Ala

Gly

Arg

Glu

Pro

150

Ser

Ile

Leu

Glu

Gly

230

Asp

55

Gly

Gln

Ile

Phe

Arg

135

Ala

Thr

Gly

Gly

Asp

215

Ile

Gly

Ile

Gln

Leu

Lys

120

Val

Val

Glu

Ser

Ser

200

Pro

Glu

Glu

Ala

Gln

Gly

105

Val

Pro

Ala

Ser

185

Lys

Ala

Val

Phe

Ala

Ala

90

Gly

Asp

Met

Pro

Leu

170

Val

Val

Ile

Leu

Val
250

Thr

75

Arg

Asn

Gln

Phe

Ile

155

Ala

Val

Thr

Gly

Glu

235

Leu

60

Val

Val

Pro

Ser

Asp

140

Pro

Ser

Ala

Val

Glu

220

His

Thr

Pro

Asp

Ala

Leu

125

Arg

Gly

Asp

Leu

Leu

205

Ala

Thr

Thr

Thr

Glu

Ile

110

Thr

Cys

Leu

Thr

Glu

190

Ala

Val

Gln

Thr

Ile

Leu

95

Thr

Val

Leu

Lys

Ile

175

Leu

Arg

Thr

Ala

His
255

Asp

80

Arg

Val

Arg

Val

Glu
160

Pro

Ala

Asn

Ala

Ser

240

Gly



Glu

Thr

Gly

Tyr

305

Ala

Ala

Val

Glu

Ala

385

Ser

Leu

Glu

Lys

Leu

Arg

Ala

290

Ala

Ala

Leu

Ala

Thr

370

Asn

His

Ile

Leu

Leu

Arg

Ser

275

Ile

Ala

Ala

Asp

Thr

355

Asp

Phe

Arg

Gln

Ala

435

Ala

Ala

260

Leu

Val

Gly

Gly

Leu

340

Val

Ser

Asp

Leu

Thr

420

Asp

Ala

Asp

Ala

Ile

Asp

Thr

325

Thr

Gly

Arg

Thr

Ile

405

Ala

Gln

Gln

Lys

Leu

Asp

Cys

310

Arg

Ala

Tyr

Thr

Arg

390

Gly

Asn

Leu

Thr

Leu

Asp

Gln

295

Thr

Ala

Met

Ser

Leu

375

Gly

Val

Leu

Phe

Phe

Leu

Ala

280

Gly

Asp

Ala

Pro

Glu

360

Thr

Phe

Gln

Ala

Pro

440

Asn

Val

265

Ala

Met

Gln

Ile

Ala

345

Ala

Leu

Ile

Ala

Ile

425

Lys

Ala

Gly

Arg

Pro

Asn

330

Val

Glu

Asp

Val

410

Arg

Leu

Asp

Thr

Val

Thr

Gln

315

Met

Val

Ala

Asn

Leu

395

Ala

Asn

Thr

Val

Gly

Thr

Ser

300

Phe

Thr

Phe

His

Val

380

Val

Pro

Arg

Met

Lys

Arg

Val

285

Asn

Val

Gly

Thr

His

365

Pro

Ile

Glu

Met

Val

445

Gln

Thr

270

Asn

Pro

Tyr

Gly

Asp

350

Asp

Arg

Glu

Ala

Thr

430

Glu

Leu

Pro

Ala

Asn

Val

Asp

335

Pro

Gly

Ala

Glu

Gly

415

Val

Gly

Ser

Asn

Gln

Ile

Ala

320

Ala

Gln

Ile

Leu

Gly

400

Glu

Gln

Leu

Cys



450

Cys Ala
465

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

<220>
<223>

<400>

Gly

53
467
PRT

455

Artificial Sequence

DM16

53

L448T

Met Glu Pro Pro

1

Met Ala

Ile Glu

Pro Ser

50

Glu Ser

65

Arg Ser

His Ala

Val His

Leu Asn

Ala

Arg

35

Lys

Pro

Lys

Lys

Gly

115

Glu

Ala

20

Gly

Ile

Phe

Leu

Tyr

100

Glu

Gly

Val

Leu

Thr

Met

Asp

Leu

85

Glu

Ala

Gly

Gln

Lys

Ile

Ile

Gly

70

Ala

Gly

Arg

Glu

Val

Ala

Gly

Arg

55

Gly

Gln

Ile

Phe

Arg

Ala

Val

Gly

40

Ala

Ile

Gln

Leu

Lys

120

Val

Val

Glu

25

Thr

Ala

Ala

Gln

Gly

105

Asp

Val

Ile

10

Gln

Cys

His

Ala

Ala

90

Gly

Asp

Met

Gly

Gly

Val

Ile

Thr

75

Arg

Asn

Gln

Phe

460

Ser

Ala

Asn

Ala

60

Val

Val

Pro

Ser

Asp

Gly

Gln

Val

45

His

Pro

Asp

Ala

Leu

125

Arg

Gly

Val

30

Gly

Leu

Thr

Glu

Ile

110

Thr

Cys

Ala

15

Thr

Cys

Arg

Ile

Leu

95

Thr

Val

Leu

Ala

Leu

Val

Arg

Asp

80

Arg

Val

Arg

Val



Ala

145

Ser

Glu

Gln

Thr

Ala

225

Gln

Glu

Thr

Gly

Tyr

305

Ala

130

Thr

Pro

Arg

Ala

Leu

210

Phe

Val

Leu

Arg

Ala

290

Ala

Ala

Gly

Tyr

Leu

Phe

195

Phe

Arg

Ala

Arg

Ser

275

Ile

Ala

Ala

Ala

Trp

Ala

180

Ala

Phe

Ala

His

Ala

260

Leu

Val

Gly

Gly

Ser

Thr

165

Val

Arg

Arg

Glu

Met

245

Asp

Ala

Ile

Asp

Thr
325

Pro

150

Ser

Ile

Leu

Glu

Gly

230

Asp

Lys

Leu

Asp

Cys

310

Arg

135

Ala

Thr

Gly

Gly

Asp

215

Ile

Gly

Leu

Asp

Gln

295

Thr

Ala

Val

Glu

Ser

Ser

200

Pro

Glu

Glu

Leu

Ala

280

Gly

Asp

Ala

Pro

Ala

Ser

185

Ala

Val

Phe

Val

265

Ala

Met

Gln

Ile

Pro

Leu

170

Val

Val

Ile

Leu

Val

250

Ala

Gly

Arg

Pro

Asn
330

Ile

155

Ala

Val

Thr

Gly

Glu

235

Leu

Thr

Val

Thr

Gln

315

Met

140

Pro

Ser

Ala

Val

Glu

220

His

Thr

Gly

Thr

Ser

300

Phe

Thr

Gly

Asp

Leu

Leu

205

Ala

Thr

Thr

Arg

Val

285

Asn

Val

Gly

Leu

Thr

Glu

190

Ala

Val

Gln

Thr

Thr

270

Asn

Pro

Tyr

Gly

Lys

Ile

175

Leu

Arg

Thr

Ala

His

255

Pro

Ala

Asn

Val

Asp
335

Glu

160

Pro

Ala

Asn

Ala

Ser

240

Gly

Asn

Gln

Ile

Ala

320

Ala



Ala

Val

Glu

Ala

385

Ser

Leu

Glu

Lys

Cys
465

Leu

Ala

Thr

370

Asn

His

Ile

Leu

Leu

450

Ala

Asp

Thr

355

Phe

Arg

Gln

Ala

435

Ala

Gly

Leu

340

Val

Ser

Asp

Leu

Thr

420

Asp

Ala

Thr

Gly

Arg

Thr

Ile

405

Ala

Gln

Gln

Ala

Tyr

Thr

Arg

390

Gly

Ala

Leu

Thr

Met

Ser

Leu

375

Gly

Val

Leu

Phe

Phe
455

Pro

Glu

360

Thr

Phe

Gln

Ala

Pro

440

Asn

Ala

345

Ala

Leu

Ile

Ala

Ile

425

Tyr

Lys

Val

Glu

Asp

Lys

Val

410

Arg

Leu

Asp

Val

Ala

Asn

Leu

395

Ala

Asn

Thr

Val

Phe

His

Val

380

Val

Pro

Arg

Met

Lys
460

Thr

His

365

Pro

Ile

Glu

Met

Val

445

Gln

Asp

350

Asp

Arg

Glu

Ala

Thr

430

Glu

Leu

Pro

Gly

Ala

Glu

Gly

415

Val

Gly

Ser

Gln

Ile

Leu

Gly

400

Glu

Gln

Thr

Cys



