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Artificial Sequence

ctgcttcttc
ggctgtggag
caggttccca
gaccctcttt
gatgggactc
caagaacatg
ctctgagggsg
gttccctggg
ctctgaccca
caactctgga
gacccagacc
gcactctgaa

gcccaagatg

ctgtgcctgc
ctttcttggg
cccagagtgc
gtggagttca
ctgggaccca
gcctcccacc
gctgagtatg
aagagccaca
ccctgectga
ctgattgggg
ctgcacaagt
accaagaact

cacactgtga

tgaggttctg
actacatgca
ccaaatcctt
ctgaccacct
ccattcaggc
ctgtgagcct
atgaccagac
cctatgtgtg
cctactccta
ccctgectggt
tcattctcct
ccctgatgca

atggctatgt

Viral Vectors Encoding Recombinant FVIII Variants with Increased

cttctctgcc
gtctgacctg
cccattcaac
gttcaacatt
tgaggtgtat
gcatgctgtg
ctcccagagg
gcaggtcctc
cctttctcat
gtgcagggag
gtttgctgtc
ggacagggat

gaacaggagc

60

120

180

240

300

360

420

480

540

600

660

720

780



ctgcctggac
acaacccctg
agacaggcca
gacctcggac
gcctatgtca
gaggctgagg
gatgacaaca
tgggtgcact
cctgatgaca
aagtacaaga
attcagcatg
ctcatcatct
gatgtcaggc
cccattctgc
accaaatctg
gacctggcct
aggggaaacc
aacaggagct
cagctggagg
tttgacagcc
attggggccc
atggtgtatg
atggagaacc
atgactgccc
agctatgagg
ttcagccaga

gagatcacca

tcattggctg
aggtgcactc
gcctggagat
agttcctgct
aggtggacag
actatgatga
gcccatcctt
acattgctgc
ggagctacaa
aagtcaggtt
agtctggcat
tcaagaacca
ccctgtacag
ctggggagat
accccaggtg
ctggcctgat
agatcatgtc
ggtacctgac
accctgagtt
tccagctttc
agactgactt
aggacaccct
ctggcctgtg
tgctcaaagt
acatctctgc
atgtgagcaa

ggaccaccct

ccacaggaaa
cattttcctg
cagccccatc
gttctgccac
ctgccctgag
tgacctgact
cattcagatc
tgaggaggag
gagccagtac
catggcctac

cctgggccca

ggcctccagg
ccgcaggctg
cttcaagtac
cctcaccaga
tggcccactg
tgacaagagg
tgagaacatt
ccaggccagc
tgtctgectg
cctttctgtc
gaccctcttc
gattctggga
ctcctcctgt
ctacctgctc
taatgccacc

ccagtctgac

tctgtctact
gagggccaca
accttcctca
atcagctccc
gagccacagc
gactctgaga
aggtctgtgg
gactgggact
ctcaacaatg
actgatgaaa
ctcctgtatg
ccctacaaca
Ccaaaggees
aagtggactg
tactactcca
ctcatctgct
aatgtgattc
cagcgcttcc
aacatcatgc
catgaggtgg
ttcttctctg
ccattctctg
tgccacaact
gacaagaaca
agcaagaaca

aacccacctg

caggaggaga

ggcatgtgat
ccttcctggt
ctgcccagac
accagcatga
tcaggatgaa
tggatgtggt
ccaagaaaca
atgccccact
gcccacagag
ccttcaagac
gggaggteges
tctacccaca
tgaaacacct
tcactgtgga
gctttgtgaa
acaaggagtc
tgttctctgt
tgcccaaccc
actccatcaa
cctactggta
gctacacctt
gggagactgt
ctgacttccg
ctggggacta
atgccattga
tcctgaaacg

ttgactatga

tggcatgggg

caggaaccac
cctgctgatg
tggcatggag
gaacaatgag
ccgctttgat
ccccaagacc
ggtcctggcc
gattggacgc
cagggaggcc
ggacaccctg
tggcatcact

caaggacttc

ggatggacca
catggagagg
tgtggaccag
ctttgatgag
tgctggggts
tggctatgtg
cattctttct
caaacacaag
gttcatgagc
caacaggggc
ctatgaggac
gcccaggagce
ccaccagagg

tgacaccatt

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400



tctgtggaga
aggagcttcc
tatggcatga
cagttcaaga
agaggggagce
gacaacatca
ctcatcagct
cccaatgaaa
gagtttgact
tctggcctga
aggcaagtga
tggtacttca
gaccccacct
ctgcctgggc
tccaatgaga
gaggagtaca
ctgccctcca
ggcatgagca
tctggccaca
aagctggcca
agctggatca
gccaggcaga
ggcaagaaat
aatgtggaca
atcaggctgc
tgtgacctga

cagatcactg

tgaagaaaga
agaagaagac
gctccagccc
aagtggtctt
tgaatgagca
tggtgacctt
atgaggagga
ccaagaccta
gcaaggcctg
ttggcccact
ctgtgcagga
ctgagaacat
tcaaagagaa
ttgtcatggc
acattcactc
agatggccct
aagctggcat
ccctgttect
tcagggactt
ggctccacta
aagtggacct
agttctccag
ggcagaccta
gctctggcat
accccaccca
actcctgcag

cctccagcta

ggactttgac
caggcactac
ccatgtcctc
ccaagagttc
cctgggactc
ccgcaaccag
ccagaggcag
cttctggaaa
ggcctacttc
cctggtctgc
gtttgccctc
ggagcgcaac
ctaccgcttc
ccaggaccag
catccacttc
gtacaacctc
ctggaggstg
ggtctacagc
ccagatcact
ctctggatcc
gctggccccc
cctgtacatc
cagaggcaac
caagcacaac
ctacagcatc
catgcccctg

cttcaccaac

atctatgacg
ttcattgctg
aggaacaggg
actgatggca
ctgggcccat
gcctccaggc
ggggctgagc
gtccagcacc
tctgatgtgg
cacaccaaca
ttcttcacca
tgcagggccc
catgccatca
aggatcaggt
tctgggcatg
taccctgggg
gagtgcctca
aacaagtgcc
gcctctggcec
atcaatgcct
atgatcatcc
agccagttca
tccactggaa
atcttcaacc
cgcagcaccc
ggcatggaga

atgtttgcca

aggacgagaa
ctgtggagcg
cccagtctgg
gcttcaccca
acatcagggc
cctacagctt
cacgcaagaa
acatggcccc
acctggagaa
ccctgaaccc
tctttgatga
catgcaacat
atggctacat
ggtacctgct
tcttcactgt
tctttgagac
ttggggagca
agacccccct
agtatggcca
ggagcaccaa
atggcatcaa
tcatcatgta
cactcatggt
ccccaatcat
tcaggatgga
gcaaggccat

cctggagccc

ccagagccca
cctgtgggac
ctctgtgcca
gcccctgtac
tgaggtggag
ctacagctcc
ctttgtgaaa
caccaaggat
ggatgtgcac
tgcccatgga
aaccaagagc
tcagatggag
catggacacc
ttctatgggc
gcgcaagaag
tgtggagatg
cctgcatgct
gggaatggcc
gtgggccccc
ggagccattc
gacccagges
cagcctggat
cttctttggc
cgccagatac
gctgatgggc
ttctgatgcc

aagcaaggcc

2460

2520

2580

2640

2700

2760

2820

2880

2940

3000

3060

3120

3180

3240

3300

3360

3420

3480

3540

3600

3660

3720

3780

3840

3900

3960

4020



aggctgcacc
tggctgcagg
aagagcctgc
caccagtgga
agcttcaccc
cacccccaga
caggacctgt
<210> 2
<211> 1470
<212> PRT

<213>

<220>
<223> Synt
<400> 2

Cys Ser Phe
1

Leu Cys Leu

Ala val

35

Gly

Pro Val

50

Leu

Phe
65

Asn Thr

Asp His Leu

Leu Gly Pro

tccagggaag

tggacttcca
tcaccagcat
ccctcttctt
ctgtggtgaa
gctgggtcca

ac

hetic
Ala

Leu

Leu
20

Arg

Glu Leu

Asp Ala

Ser Val

Phe Asn

85

Thr
100

Ile

Ala

Phe

Ser

Arg

Val

70

Ile

Gln

gagcaatgcc
gaagaccatg
gtatgtgaag
ccagaatggc
cagcctggac

ccagattgcc

Artificial Sequence

Met Gln

Cys Phe

Trp Asp

40

Phe
55

Pro
Tyr Lys
Ala

Lys

Ala Glu

tggaggcccc

aaggtcactg
gagttcctga
aaggtcaagg

ccccccctcec

ctgaggatgg

Ile Glu

10

Leu

Ser Ala Thr

25

Tyr Met Gln

Pro Arg Val

Thr Leu

75

Lys

Pro Arg Pro

90

Val
105

Tyr Asp

aggtcaacaa

gggtgaccac

tcagctccag
tgttccaggg

tgaccagata

aggtcctggg

Ser Thr Cys

Arg Arg Tyr

30

Ser Asp Leu

45

Pro Ser

60

Lys

Phe Val Glu

Pro Trp Met

Thr Val Vval

110

cccaaaggag

ccagggggtc

ccaggatggc

caaccaggac
cctgaggatt

atgtgaggcc

Phe
15

Phe

Tyr Leu

Gly Glu

Phe Pro

Phe Thr

80

Gly Leu

95

Val Thr

4080

4140

4200

4260

4320

4380

4392



Leu

Ser

Gln

145

Tyr

Pro

Leu

Leu

Ala

225

Leu

His

Cys

Pro

Asn

305

Ala

Lys

Tyr

130

Arg

Val

Cys

Asn

Ala

210

Val

Met

Thr

His

Glu

290

His

Gln

Asn

115

Trp

Glu

Trp

Leu

Ser

195

Lys

Phe

Gln

Val

Arg

275

Val

Arg

Thr

Met

Lys

Lys

Gln

Thr

180

Gly

Glu

Asp

Asp

Asn

260

Lys

His

Gln

Leu

Ala

Ser

Glu

Val

165

Tyr

Leu

Lys

Glu

Arg

245

Gly

Ser

Ser

Ala

Leu
325

Ser

Ser

Asp

150

Leu

Ser

Ile

Thr

Gly

230

Asp

Tyr

Val

Ile

Ser

310

Met

His

Glu

135

Asp

Lys

Tyr

Gly

Gln

215

Lys

Ala

Val

Tyr

Phe

295

Leu

Asp

Pro

120

Gly

Lys

Glu

Leu

Ala

200

Thr

Ser

Ala

Asn

Trp

280

Leu

Glu

Leu

Val

Ala

Val

Asn

Ser

185

Leu

Leu

Trp

Ser

Arg

265

His

Glu

Ile

Gly

Ser

Glu

Phe

Gly

170

His

Leu

His

His

Ala

250

Ser

Val

Gly

Ser

Gln
330

Leu

Tyr

Pro

155

Pro

Val

Val

Lys

Ser

235

Arg

Leu

Ile

His

Pro

315

Phe

His

Asp

140

Gly

Thr

Asp

Cys

Phe

220

Glu

Ala

Pro

Gly

Thr

300

Ile

Leu

Ala

125

Asp

Lys

Ala

Leu

Arg

205

Ile

Thr

Trp

Gly

Met

285

Phe

Thr

Leu

Val

Gln

Ser

Ser

Val

190

Glu

Leu

Lys

Pro

Leu

270

Gly

Leu

Phe

Phe

Gly

Thr

His

Asp

175

Lys

Gly

Leu

Asn

Lys

255

Ile

Thr

Val

Leu

Cys
335

Val

Ser

Thr

160

Pro

Asp

Ser

Phe

Ser

240

Met

Gly

Thr

Arg

Thr

320

His



Ile

Ser

Glu

Phe

385

Lys

Asp

Lys

Lys

Glu

465

Glu

Pro

Ser

Leu

Ser

Cys

Asp

370

Asp

Lys

Trp

Ser

Lys

450

Ala

Val

Tyr

Arg

Pro
530

Ser

Pro

355

Tyr

Asp

His

Asp

Gln

435

Val

Ile

Gly

Asn

Arg

515

Gly

His

340

Glu

Asp

Asp

Pro

Tyr

420

Tyr

Arg

Gln

Asp

Ile

500

Leu

Glu

Gln

Glu

Asp

Asn

Lys

405

Ala

Leu

Phe

His

Thr

485

Tyr

Pro

Ile

His

Pro

Asp

Ser

390

Thr

Pro

Asn

Met

Glu

470

Leu

Pro

Lys

Phe

Asp

Gln

Leu

375

Pro

Trp

Leu

Asn

Ala

455

Ser

Leu

His

Gly

Lys
535

Gly

Leu

360

Thr

Ser

Val

Val

Gly

440

Tyr

Gly

Ile

Gly

Val

520

Tyr

Met

345

Arg

Asp

Phe

His

Leu

425

Pro

Thr

Ile

Ile

Ile

505

Lys

Lys

Glu

Met

Ser

Ile

Tyr

410

Ala

Gln

Asp

Leu

Phe

490

Thr

His

Trp

Ala

Lys

Glu

Gln

395

Ile

Pro

Arg

Glu

Gly

475

Lys

Asp

Leu

Thr

Tyr

Asn

Met

380

Ile

Ala

Asp

Ile

Thr

460

Pro

Asn

Val

Lys

Val
540

Val

Asn

365

Asp

Arg

Ala

Asp

Gly

445

Phe

Leu

Gln

Arg

Asp

525

Thr

Lys

350

Glu

Val

Ser

Glu

Arg

430

Arg

Lys

Leu

Ala

Pro

510

Phe

Val

Val

Glu

Val

Val

Glu

415

Ser

Lys

Thr

Tyr

Ser

495

Leu

Pro

Glu

Asp

Ala

Arg

Ala

400

Glu

Tyr

Tyr

Arg

Gly

480

Arg

Tyr

Ile

Asp



Gly

545

Phe

Leu

Ser

Ser

Gly

625

Ser

His

Phe

Tyr

Met

705

Asp

Asp

Ala

Pro

Val

Ile

Asp

Trp

610

Val

Ile

Glu

Leu

Glu

690

Ser

Phe

Lys

Tyr

Thr

Asn

Cys

Lys

595

Tyr

Gln

Asn

Val

Ser

675

Asp

Met

Arg

Asn

Leu
755

Lys

Met

Tyr

580

Arg

Leu

Leu

Gly

Ala

660

Val

Thr

Glu

Asn

Thr

740

Leu

Ser

Glu

565

Lys

Asn

Thr

Glu

Tyr

645

Tyr

Phe

Leu

Asn

Arg

725

Gly

Ser

Asp

550

Arg

Glu

Val

Glu

Asp

630

Val

Trp

Phe

Thr

Pro

710

Gly

Asp

Lys

Pro

Asp

Ser

Ile

Asn

615

Pro

Phe

Tyr

Ser

Leu

695

Gly

Met

Tyr

Asn

Arg

Leu

Val

Leu

600

Ile

Glu

Asp

Ile

Gly

680

Phe

Leu

Thr

Tyr

Asn
760

Cys

Ala

Asp

585

Phe

Gln

Phe

Ser

Leu

665

Tyr

Pro

Trp

Ala

Glu

745

Ala

Leu

Ser

570

Gln

Ser

Arg

Gln

Leu

650

Ser

Thr

Phe

Ile

Leu

730

Asp

Ile

Thr

555

Gly

Arg

Val

Phe

Ala

635

Gln

Ile

Phe

Ser

Leu

715

Leu

Ser

Glu

Leu

Gly

Phe

Leu

620

Ser

Leu

Gly

Lys

Gly

700

Gly

Lys

Tyr

Pro

Tyr

Ile

Asn

Asp

605

Pro

Asn

Ser

Ala

His

685

Glu

Cys

Val

Glu

Arg
765

Tyr

Gly

Gln

590

Glu

Asn

Ile

Val

Gln

670

Lys

Thr

His

Ser

Asp

750

Ser

Ser

Pro

575

Ile

Asn

Pro

Met

Cys

655

Thr

Met

Val

Asn

Ser

735

Ile

Phe

Ser

560

Leu

Met

Arg

Ala

His

640

Leu

Asp

Val

Phe

Ser

720

Cys

Ser

Ser



Gln

Gln

785

Asp

Ile

Thr

Met

Val

865

Phe

Leu

Phe

Ser

Val

945

Met

Asn

770

Arg

Tyr

Tyr

Arg

Ser

850

Pro

Thr

Gly

Arg

Tyr

930

Lys

Ala

Val

Glu

Asp

Asp

His

835

Ser

Gln

Gln

Pro

Asn

915

Glu

Pro

Pro

Ser

Ile

Asp

Glu

820

Tyr

Ser

Phe

Pro

Tyr

900

Gln

Glu

Asn

Thr

Asn

Thr

Thr

805

Asp

Phe

Pro

Lys

Leu

885

Ile

Ala

Asp

Glu

Lys
965

Asn

Arg

790

Ile

Glu

Ile

His

Lys

870

Tyr

Arg

Ser

Gln

Thr

950

Asp

Ala

775

Thr

Ser

Asn

Ala

Val

855

Val

Arg

Ala

Arg

Arg

935

Lys

Glu

Thr

Thr

Val

Gln

Ala

840

Leu

Val

Gly

Glu

Pro

920

Gln

Thr

Phe

Asn

Leu

Glu

Ser

825

Val

Arg

Phe

Glu

Val

905

Tyr

Gly

Tyr

Asp

Pro

Gln

Met

810

Pro

Glu

Asn

Gln

Leu

890

Glu

Ser

Ala

Phe

Cys
970

Pro

Ser

795

Lys

Arg

Arg

Arg

Glu

875

Asn

Asp

Phe

Glu

Trp

955

Lys

Val

780

Asp

Lys

Ser

Leu

Ala

860

Phe

Glu

Asn

Tyr

Pro

940

Lys

Ala

Leu

Gln

Glu

Phe

Trp

845

Gln

Thr

His

Ile

Ser

925

Arg

Val

Trp

Lys

Glu

Asp

Gln

830

Asp

Ser

Asp

Leu

Met

910

Ser

Lys

Gln

Ala

Arg

Glu

Phe

815

Lys

Tyr

Gly

Gly

Gly

895

Val

Leu

Asn

His

Tyr
975

His

Ile

800

Asp

Lys

Gly

Ser

Ser

880

Leu

Thr

Ile

Phe

His

960

Phe



Ser Asp Val Asp Leu Glu Lys Asp Val His Ser Gly Leu Ile Gly Pro
980 985 990

Leu Leu Val Cys His Thr Asn Thr Leu Asn Pro Ala His Gly Arg Gln
995 1000 1005

Val Thr Val Gln Glu Phe Ala Leu Phe Phe Thr Ile Phe Asp Glu
1010 1015 1020

Thr Lys Ser Trp Tyr Phe Thr Glu Asn Met Glu Arg Asn Cys Arg
1025 1030 1035

Ala Pro Cys Asn Ile Gln Met Glu Asp Pro Thr Phe Lys Glu Asn
1040 1045 1050

Tyr Arg Phe His Ala Ile Asn Gly Tyr Ile Met Asp Thr Leu Pro
1055 1060 1065

Gly Leu Val Met Ala Gln Asp Gln Arg Ile Arg Trp Tyr Leu Leu
1070 1075 1080

Ser Met Gly Ser Asn Glu Asn Ile His Ser Ile His Phe Ser Gly
1085 1090 1095

His Val Phe Thr Val Arg Lys Lys Glu Glu Tyr Lys Met Ala Leu
1100 1105 1110

Tyr Asn Leu Tyr Pro Gly Val Phe Glu Thr Val Glu Met Leu Pro
1115 1120 1125

Ser Lys Ala Gly Ile Trp Arg Val Glu Cys Leu Ile Gly Glu His
1130 1135 1140

Leu His Ala Gly Met Ser Thr Leu Phe Leu Val Tyr Ser Asn Lys
1145 1150 1155

Cys Gln Thr Pro Leu Gly Met Ala Ser Gly His Ile Arg Asp Phe
1160 1165 1170

Gln Ile Thr Ala Ser Gly Gln Tyr Gly Gln Trp Ala Pro Lys Leu
1175 1180 1185



Ala

Glu

Ile

Leu

Lys

Phe

Asn

Tyr

Leu

Ser

Ala

Ser

Gln

Arg
1190

Pro
1205

His
1220

Tyr
1235

Trp
1250

Phe
1265

Pro
1280

Ser
1295

Asn
1310

Asp
1325

Thr
1340

Asn
1355

Val
1370

Leu

Phe

Gly

Ile

Gln

Gly

Pro

Ile

Ser

Ala

Trp

Ala

Asp

His

Ser

Ile

Ser

Thr

Asn

Ile

Arg

Cys

Gln

Ser

Trp

Phe

Tyr

Trp

Lys

Gln

Tyr

Val

Ile

Ser

Ser

Ile

Pro

Arg

Gln

Ser

Ile

Thr

Phe

Arg

Asp

Ala

Thr

Met

Thr

Ser

Pro

Lys

Gly
1195

Lys
1210

Gln
1225

Ile
1240

Gly
1255

Ser
1270

Arg
1285

Leu
1300

Pro
1315

Ala
1330

Lys
1345

Gln
1360

Thr
1375

Ser

Val

Gly

Ile

Asn

Ser

Tyr

Arg

Leu

Ser

Ala

Val

Met

Ile

Asp

Ala

Met

Ser

Gly

Ile

Met

Gly

Ser

Arg

Asn

Lys

Asn

Leu

Arg

Tyr

Thr

Ile

Arg

Glu

Met

Tyr

Leu

Asn

Val

Ala

Leu

Gln

Ser

Gly

Lys

Leu

Leu

Glu

Phe

His

Pro

Thr

Trp
1200

Ala
1215

Lys
1230

Leu
1245

Thr
1260

His
1275

His
1290

Met
1305

Ser
1320

Thr
1335

Leu
1350

Lys
1365

Gly
1380

Ser

Pro

Phe

Asp

Leu

Asn

Pro

Gly

Lys

Asn

Gln

Glu

Val

Thr

Met

Ser

Gly

Met

Ile

Thr

Cys

Ala

Met

Gly

Trp

Thr

Lys

Ile

Ser

Lys

Val

Phe

His

Asp

Ile

Phe

Arg

Leu

Thr



Gln
1385

Ile
1400

Leu

Gln Asn

1415

Thr Pro

1430

Leu Arg

1445

Glu
1460

Met

<210> 3
<211>
<212>
<213>

DNA
<220>
<223>

<400> 3
ttggccactc

cgacgcccgg
gccaactcca
cccagttatc
taaccaaggt
ttaagaatat
tttgtatggg
tgcagtcaga
ggctgggagc
ctgagcacct

tacctgggeg

Gly Vval

Gly Lys

Val

Ile

Val

5120

Lys Ser

Ser Ser Ser

Val
Val Asn
Pro

His

Leu Gly

Synthetic

cctctctgeg
gctttgcccg
tcactagggg
ggaggagcaa
caccccagtt
ttcatagaac
ttacttattc
ttggcaggga
agccatcaca
gcttcttcect

ctgtggagct

Leu
1390

Leu

Gln Asp

1405

Val
1420

Lys

Leu
1435

Ser

Gln Ser

1450

Glu
1465

Cys

Artificial Sequence

cgctcgectcg
ggcggcctca
Ttcctgggss
acaggggcta
atcggaggag
gaatgttccg
tctctttgtt
taagcagcct
gaagtccact
gtgcctgcetg

ttcttgggac

Thr

Gly His Gln

Phe

Asp

Trp

Ala

Ser Met

Gln Gly Asn

Pro Pro

Val His

Gln Asp

ctcactgagg
gtgagcgagc
aggctgetgg
agtccaccgg
caaacagggg
atgctctaat
gactaagtca
agctcaggag
cattcttggc
aggttctgct

tacatgcagt

Tyr

Trp

Leu

Gln

Leu

Val
1395

Lys

Thr
1410

Leu

Gln
1425

Asp

Leu Thr

1440

Ile
1455

Ala

Tyr
1470

ccgggegacc
gagcgcgceag
tgaatattaa
gggaggctgce
ctaagtccac
ctctctagac
ataatcagaa
aagtgagtat
aggccaccat
tctctgccac

ctgacctggg

Glu Phe

Phe Phe

Ser Phe

Arg Tyr

Leu Arg

aaaggtcgcc
agagggagtg
ccaaggtcac
tggtgaatat
aaatgaccta
aaggttcata
tcagcaggtt
aaaagcccca
gcagattgag
caggagatac

ggagctgcct

60

120

180

240

300

360

420

480

540

600

660



gtggatgcca
tacaagaaga
ccaccctgga
gtcaccctca
tggaagtcct
gacaaagtgt
cccactgcect
aaggacctca
aaagagaaga
aagagctggc
agggectggce
attggctgcc
gtgcactcca
ctggagatca
ttcctgectgt
gtggacagct
tatgatgatg
ccatccttca
attgctgctg
agctacaaga
gtcaggttca
tctggcatcc
aagaaccagg
ctgtacagcc
ggggagatct
cccaggtgcc

ggcctgattg

ggttcccacc
ccctetttgt
tgggactcct
agaacatggc
ctgagggsgsc
tccctgggaa
ctgacccacc
actctggact
cccagaccct
actctgaaac
ccaagatgca
acaggaaatc
ttttcctgga
gccccatcac
tctgccacat
gccctgagga
acctgactga
ttcagatcag
aggaggagga
gccagtacct
tggcctacac
tgggcccact
cctccaggcc
gcaggctgcc
tcaagtacaa
tcaccagata

gcccactgct

cagagtgccc
ggagttcact
gggacccacc
ctcccaccct
tgagtatgat
gagccacacc
ctgcctgacc
gattggggcc
gcacaagttc
caagaactcc
cactgtgaat
tgtctactgg
gggccacacc
cttcctcact
cagctcccac
gccacagctc
ctctgagatg
gtctgtggcc
ctgggactat
caacaatggc
tgatgaaacc
cctgtatggg
ctacaacatc
aaaggggstg
gtggactgtc
ctactccagc

catctgctac

aaatccttcc
gaccacctgt
attcaggctg
gtgagcctgc
gaccagacct
tatgtgtggc
tactcctacc
ctgctggtgt
attctcctgt
ctgatgcagg
ggctatgtga
catgtgattg
ttcctggtca
gcccagaccc
cagcatgatg
aggatgaaga
gatgtggtcc
aagaaacacc
gccccactgg
ccacagagga
ttcaagacca
gaggtggeses
tacccacatg
aaacacctca
actgtggagg
tttgtgaaca

aaggagtctg

cattcaacac
tcaacattgc
aggtgtatga
atgctgtggg
cccagaggga
aggtcctcaa
tttctcatgt

gcagggages

ttgctgtctt

acagggatgc

acaggagcct
gcatggggac
ggaaccacag
tgctgatgga
gcatggaggc
acaatgagga
gctttgatga
ccaagacctg
tcctggcccc
ttggacgcaa
gggaggccat
acaccctgct
gcatcactga
aggacttccc
atggaccaac
tggagaggga

tggaccagag

ctctgtggtc
caaacccagg
cactgtggtc
ggtcagctac
gaaggaggat
ggagaatggc
ggacctggtc
ctccctggcec
tgatgagggc
tgcctctgcec
gcctggactc
aacccctgag
acaggccagc
cctcggacag
ctatgtcaag
ggctgaggac
tgacaacagc
ggtgcactac
tgatgacagg
gtacaagaaa
tcagcatgag
catcatcttc
tgtcaggccc
cattctgcct
caaatctgac

cctggectct

gggaaaccag

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280



atcatgtctg
tacctgactg
cctgagttcc
cagctttctg
actgacttcc
gacaccctga
ggcctgtgga
ctcaaagtct
atctctgcct
gtgagcaata
accaccctcc
aagaaagagg
aagaagacca
tccagccccc
gtggtcttcc
aatgagcacc
gtgaccttcc
gaggaggacc
aagacctact
aaggcctggg
ggcccactcc
gtgcaggagt
gagaacatgg
aaagagaact
gtcatggccc
attcactcca

atggccctgt

acaagaggaa
agaacattca
aggccagcaa
tctgcctgca
tttctgtctt
ccctcttccc
ttctgggatg
cctcctgtga
acctgctcag
atgccaccaa
agtctgacca
actttgacat
ggcactactt
atgtcctcag
aagagttcac
tgggactcct
gcaaccaggc
agaggcaggs
tctggaaagt
cctacttctc
tggtctgcca
ttgccctctt
agcgcaactg
accgcttcca
aggaccagag
tccacttctc

acaacctcta

tgtgattctg
gcgcttectg
catcatgcac
tgaggtggcc
cttctctggc
attctctggg
ccacaactct
caagaacact
caagaacaat
cccacctgtc
ggaggagatt
ctatgacgag
cattgctgct
gaacagggcc
tgatggcagc
gggcccatac
ctccaggccc
ggctgagcca
ccagcaccac
tgatgtggac
caccaacacc
cttcaccatc
cagggcccca
tgccatcaat
gatcaggtgg
tgggcatgtc

ccctggggtc

ttctctgtct
cccaaccctg
tccatcaatg
tactggtaca
tacaccttca
gagactgtgt
gacttccgca
ggggactact
gccattgagc
ctgaaacgcc
gactatgatg
gacgagaacc
gtggagcgcc
cagtctggct
ttcacccagc
atcagggctg
tacagcttct
cgcaagaact
atggccccca
ctggagaagg
ctgaaccctg
tttgatgaaa
tgcaacattc
ggctacatca
tacctgcttt
ttcactgtgc

tttgagactg

ttgatgagaa
ctggggtgca
gctatgtgtt
ttctttctat
aacacaagat

tcatgagcat

acaggggcat
atgaggacag
ccaggagctt
accagaggga
acaccatttc
agagcccaag
tgtgggacta
ctgtgccaca
ccctgtacag
aggtggagga
acagctccct
ttgtgaaacc
ccaaggatga
atgtgcactc
cccatggaag
ccaagagctg
agatggagga
tggacaccct
ctatgggctc
gcaagaagga

tggagatgct

caggagctgg
gctggaggac
tgacagcctc
tggggccecag
ggtgtatgag
ggagaaccct
gactgccctg
ctatgaggac
cagccagaat
gatcaccagg
tgtggagatg
gagcttccag
tggcatgagc
gttcaagaaa
aggggagctg
caacatcatg
catcagctat
caatgaaacc
gtttgactgc
tggcctgatt
gcaagtgact
gtacttcact
ccccaccttc
gcctgggcett
caatgagaac

ggagtacaag

gccctccaaa

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940

3000

3060

3120

3180

3240

3300

3360

3420

3480

3540

3600

3660

3720

3780

3840

3900



gctggcatct
ctgttcctgg
agggacttcc
ctccactact
gtggacctgc
ttctccagcc
cagacctaca
tctggcatca
cccacccact
tcctgcagca
tccagctact
cagggaagga
gacttccaga
accagcatgt
ctcttcttcc
gtggtgaaca
tgggtccacc
tgatgaaata
cccctagtga

cgaccaaagg

cgcagagagsg

<210> 4

<211> 145
<212> DNA
<213>

<220>
<223>

<400> 4

ggagggtgga
tctacagcaa
agatcactgc
ctggatccat
tggcccccat
tgtacatcag
gaggcaactc
agcacaacat
acagcatccg
tgcccctggg
tcaccaacat
gcaatgcctg
agaccatgaa
atgtgaagga
agaatggcaa
gcctggaccc
agattgccct
aaagatcttt
tggagttggc
tcgcccgacg

gagtggccaa

Synthetic

gtgcctcatt
caagtgccag
ctctggccag
caatgcctgg
gatcatccat
ccagttcatc
cactggaaca
cttcaacccc
cagcaccctc
catggagagc
gtttgccacc
gaggccccag
ggtcactggg

gttcctgatc

ggtcaaggtg
ccccctectg
gaggatggag
attttcatta
cactccctct

cccgggettt

Artificial Sequence

ggggagcacc

acccccctgg
tatggccagt
agcaccaagg
ggcatcaaga
atcatgtaca
ctcatggtct
ccaatcatcg
aggatggagc
aaggccattt
tggagcccaa
gtcaacaacc
gtgaccaccc
agctccagcc
ttccagggca
accagatacc
gtcctgggat
gatctgtgtg
ctgcgcgctc

geeeggecegs

tgcatgctgg
gaatggcctc
gggcccccaa

agccattcag

cccaggggsc

gcctggatgg

tctttggcaa
ccagatacat
tgatgggctg
ctgatgccca
gcaaggccag
caaaggagtg
agggggtcaa

aggatggcca

accaggacag
tgaggattca
gtgaggccca
ttggtttttt
gctcgctcac

cctcagtgag

catgagcacc
tggccacatc
gctggecagg
ctggatcaaa
caggcagaag
caagaaatgg
tgtggacagc
caggctgcac
tgacctgaac
gatcactgcc
gctgcacctc
gctgeaggtg
gagcctgctc
ccagtggacc
cttcacccct
cccccagagce
ggacctgtac
gtgtgaggaa
tgaggceggg

cgagcgagesg

ttggccactc cctctctgeg cgectcgetcg ctcactgagg ccgggecgacc aaaggtcgcec

3960

4020

4080

4140

4200

4260

4320

4380

4440

4500

4560

4620

4680

4740

4800

4860

4920

4980

5040

5100

5120

60



cgacgcccgg gectttgecccg ggecggectca gtgagcgage gagcgecgcag agagggagtg

gccaactcca tcactagggg ttcct

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

<220>
<223>

<400>

5

72

DNA

Artificial Sequence

Synthetic

5

gggggaggect gctggtgaat attaaccaag gtcaccccag ttatcggagg agcaaacagg

ggctaagtcc ac

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

<220>
<223>

<400>

6

233

DNA

Artificial Sequence

Synthetic

6

aaatgaccta ttaagaatat ttcatagaac gaatgttccg atgctctaat ctctctagac

aaggttcata tttgtatggg ttacttattc tctctttgtt gactaagtca ataatcagaa

tcagcaggtt tgcagtcaga ttggcaggga taagcagcct agctcaggag aagtgagtat

aaaagcccca ggctgggage agccatcaca gaagtccact cattcttgge agg

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

<220>
<223>

<400>
ccacc

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

7

5

DNA

Artificial Sequence

Synthetic

7

8

49

DNA

Artificial Sequence

120

145

60

72

60

120

180

233



<220>

<223> Synt

<400> 8

hetic

aataaaagat ctttattttc attagatctg tgtgttggtt ttttgtgtg

<210> 9

<211> 145
<212> DNA
<213>

<220>

<223> Synt

<400> 9

hetic

Artificial Sequence

aggaacccct agtgatggag ttggccactc cctctctgeg cgctcgectcg ctcactgagg

ccgggcgacc aaaggtcgecc cgacgecccgg getttgeccg ggeggectca gtgagegagce

gagcgcgcag agagggagtg gccaa

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

10
7794
DNA

<220>

<223> Synt

<400> 10
ttggccactc

cgacgcccgg
gccaactcca
cccagttatc
taaccaaggt
ttaagaatat
tttgtatggg
tgcagtcaga
ggctgggagc
ctgagcacct

tacctgggeg

hetic

cctctctgeg
gctttgcccg
tcactagggg
ggaggagcaa
caccccagtt
ttcatagaac
ttacttattc
ttggcaggga
agccatcaca
gcttcttcect

ctgtggagct

Artificial Sequence

cgctcgectcg
ggcggcctca
Ttcctgggss
acaggggcta
atcggaggag
gaatgttccg
tctctttgtt
taagcagcct
gaagtccact
gtgcctgcetg

ttcttgggac

ctcactgagg
gtgagcgagc
aggctgetgg
agtccaccgg
caaacagggg
atgctctaat
gactaagtca
agctcaggag
cattcttggc
aggttctgct

tacatgcagt

ccgggegacc
gagcgcgceag
tgaatattaa
gggaggctgce
ctaagtccac
ctctctagac
ataatcagaa
aagtgagtat
aggccaccat
tctctgccac

ctgacctggg

aaaggtcgcc
agagggagtg
ccaaggtcac
tggtgaatat
aaatgaccta
aaggttcata
tcagcaggtt
aaaagcccca
gcagattgag
caggagatac

ggagctgcct

49

60

120

145

60

120

180

240

300

360

420

480

540

600

660



gtggatgcca
tacaagaaga
ccaccctgga
gtcaccctca
tggaagtcct
gacaaagtgt
cccactgcect
aaggacctca
aaagagaaga
aagagctggc
agggectggce
attggctgcc
gtgcactcca
ctggagatca
ttcctgectgt
gtggacagct
tatgatgatg
ccatccttca
attgctgctg
agctacaaga
gtcaggttca
tctggcatcc
aagaaccagg
ctgtacagcc
ggggagatct
cccaggtgcc

ggcctgattg

ggttcccacc
ccctetttgt
tgggactcct
agaacatggc
ctgagggsgsc
tccctgggaa
ctgacccacc
actctggact
cccagaccct
actctgaaac
ccaagatgca
acaggaaatc
ttttcctgga
gccccatcac
tctgccacat
gccctgagga
acctgactga
ttcagatcag
aggaggagga
gccagtacct
tggcctacac
tgggcccact
cctccaggcc
gcaggctgcc
tcaagtacaa
tcaccagata

gcccactgct

cagagtgccc
ggagttcact
gggacccacc
ctcccaccct
tgagtatgat
gagccacacc
ctgcctgacc
gattggggcc
gcacaagttc
caagaactcc
cactgtgaat
tgtctactgg
gggccacacc
cttcctcact
cagctcccac
gccacagctc
ctctgagatg
gtctgtggcc
ctgggactat
caacaatggc
tgatgaaacc
cctgtatggg
ctacaacatc
aaaggggstg
gtggactgtc
ctactccagc

catctgctac

aaatccttcc
gaccacctgt
attcaggctg
gtgagcctgc
gaccagacct
tatgtgtggc
tactcctacc
ctgctggtgt
attctcctgt
ctgatgcagg
ggctatgtga
catgtgattg
ttcctggtca
gcccagaccc
cagcatgatg
aggatgaaga
gatgtggtcc
aagaaacacc
gccccactgg
ccacagagga
ttcaagacca
gaggtggeses
tacccacatg
aaacacctca
actgtggagg
tttgtgaaca

aaggagtctg

cattcaacac
tcaacattgc
aggtgtatga
atgctgtggg
cccagaggga
aggtcctcaa
tttctcatgt

gcagggages

ttgctgtctt

acagggatgc

acaggagcct
gcatggggac
ggaaccacag
tgctgatgga
gcatggaggc
acaatgagga
gctttgatga
ccaagacctg
tcctggcccc
ttggacgcaa
gggaggccat
acaccctgct
gcatcactga
aggacttccc
atggaccaac
tggagaggga

tggaccagag

ctctgtggtc
caaacccagg
cactgtggtc
ggtcagctac
gaaggaggat
ggagaatggc
ggacctggtc
ctccctggcec
tgatgagggc
tgcctctgcec
gcctggactc
aacccctgag
acaggccagc
cctcggacag
ctatgtcaag
ggctgaggac
tgacaacagc
ggtgcactac
tgatgacagg
gtacaagaaa
tcagcatgag
catcatcttc
tgtcaggccc
cattctgcct
caaatctgac

cctggectct

gggaaaccag

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280



atcatgtctg
tacctgactg
cctgagttcc
cagctttctg
actgacttcc
gacaccctga
ggcctgtgga
ctcaaagtct
atctctgcct
gtgagcaata
accaccctcc
aagaaagagg
aagaagacca
tccagccccc
gtggtcttcc
aatgagcacc
gtgaccttcc
gaggaggacc
aagacctact
aaggcctggg
ggcccactcc
gtgcaggagt
gagaacatgg
aaagagaact
gtcatggccc
attcactcca

atggccctgt

acaagaggaa
agaacattca
aggccagcaa
tctgcctgca
tttctgtctt
ccctcttccc
ttctgggatg
cctcctgtga
acctgctcag
atgccaccaa
agtctgacca
actttgacat
ggcactactt
atgtcctcag
aagagttcac
tgggactcct
gcaaccaggc
agaggcaggs
tctggaaagt
cctacttctc
tggtctgcca
ttgccctctt
agcgcaactg
accgcttcca
aggaccagag
tccacttctc

acaacctcta

tgtgattctg
gcgcttectg
catcatgcac
tgaggtggcc
cttctctggc
attctctggg
ccacaactct
caagaacact
caagaacaat
cccacctgtc
ggaggagatt
ctatgacgag
cattgctgct
gaacagggcc
tgatggcagc
gggcccatac
ctccaggccc
ggctgagcca
ccagcaccac
tgatgtggac
caccaacacc
cttcaccatc
cagggcccca
tgccatcaat
gatcaggtgg
tgggcatgtc

ccctggggtc

ttctctgtct
cccaaccctg
tccatcaatg
tactggtaca
tacaccttca
gagactgtgt
gacttccgca
ggggactact
gccattgagc
ctgaaacgcc
gactatgatg
gacgagaacc
gtggagcgcc
cagtctggct
ttcacccagc
atcagggctg
tacagcttct
cgcaagaact
atggccccca
ctggagaagg
ctgaaccctg
tttgatgaaa
tgcaacattc
ggctacatca
tacctgcttt
ttcactgtgc

tttgagactg

ttgatgagaa
ctggggtgca
gctatgtgtt
ttctttctat
aacacaagat

tcatgagcat

acaggggcat
atgaggacag
ccaggagctt
accagaggga
acaccatttc
agagcccaag
tgtgggacta
ctgtgccaca
ccctgtacag
aggtggagga
acagctccct
ttgtgaaacc
ccaaggatga
atgtgcactc
cccatggaag
ccaagagctg
agatggagga
tggacaccct
ctatgggctc
gcaagaagga

tggagatgct

caggagctgg
gctggaggac
tgacagcctc
tggggccecag
ggtgtatgag
ggagaaccct
gactgccctg
ctatgaggac
cagccagaat
gatcaccagg
tgtggagatg
gagcttccag
tggcatgagc
gttcaagaaa
aggggagctg
caacatcatg
catcagctat
caatgaaacc
gtttgactgc
tggcctgatt
gcaagtgact
gtacttcact
ccccaccttc
gcctgggcett
caatgagaac

ggagtacaag

gccctccaaa

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940

3000

3060

3120

3180

3240

3300

3360

3420

3480

3540

3600

3660

3720

3780

3840

3900



gctggcatct
ctgttcctgg
agggacttcc
ctccactact
gtggacctgc
ttctccagcc
cagacctaca
tctggcatca
cccacccact
tcctgcagca
tccagctact
cagggaagga
gacttccaga
accagcatgt
ctcttcttcc
gtggtgaaca
tgggtccacc
tgatgaaata
cccctagtga
cgaccaaagg
cgcagagagg
ctgtttcctg
ataaagtgta
tcactgcccg
cgcgeggegsa
ctgcgctcgg

ttatccacag

ggagggtgga
tctacagcaa
agatcactgc
ctggatccat
tggcccccat
tgtacatcag
gaggcaactc
agcacaacat
acagcatccg
tgcccctggg
tcaccaacat
gcaatgcctg
agaccatgaa
atgtgaagga
agaatggcaa
gcctggaccc
agattgccct
aaagatcttt
tggagttggc
tcgcccgacg
gagtggccaa
tgtgaaattg
aagcctgggg
ctttccagtc
gaggeggttt

tcgttcggct

aatcagggga

gtgcctcatt
caagtgccag
ctctggccag
caatgcctgg
gatcatccat
ccagttcatc
cactggaaca
cttcaacccc
cagcaccctc
catggagagc
gtttgccacc
gaggccccag
ggtcactggg

gttcctgatc

ggtcaaggtg
ccccctectg
gaggatggag
attttcatta
cactccctct
cccgggettt
gacgatttaa
ttatccgctc

tgcctaatga

gggaaacctg
gcgtattggg
gcggcgageg

taacgcagga

ggggagcacc

acccccctgg
tatggccagt
agcaccaagg
ggcatcaaga
atcatgtaca
ctcatggtct
ccaatcatcg
aggatggagc
aaggccattt
tggagcccaa
gtcaacaacc
gtgaccaccc
agctccagcc
ttccagggca
accagatacc
gtcctgggat
gatctgtgtg
ctgcgcgctc
geeegggees
atgacaagct
acaattccac
gtgagctaac
tcgtgccagc
cgctcttccg
gtatcagctc

aagaacatgt

tgcatgctgg
gaatggcctc
gggcccccaa

agccattcag

cccagggggc

gcctggatgg

tctttggcaa
ccagatacat
tgatgggctg
ctgatgccca
gcaaggccag
caaaggagtg
agggggtcaa

aggatggcca

accaggacag
tgaggattca
gtgaggccca
ttggtttttt
gctcgctcac
cctcagtgag
tggcgtaatc
acaacatacg
tcacattaat
tgcattaatg
cttcctcgcet

actcaaaggc

gagcaaaagg

catgagcacc
tggccacatc
gctggecagg
ctggatcaaa
caggcagaag
caagaaatgg
tgtggacagc
caggctgcac
tgacctgaac
gatcactgcc
gctgcacctc
gctgeaggtg
gagcctgctc
ccagtggacc
cttcacccct
cccccagagce
ggacctgtac
gtgtgaggaa
tgaggceggg
cgagcgageg
atggtcatag
agccggaagc
tgcgttgcgce
aatcggccaa
cactgactcg
ggtaatacgg

ccagcaaaag

3960

4020

4080

4140

4200

4260

4320

4380

4440

4500

4560

4620

4680

4740

4800

4860

4920

4980

5040

5100

5160

5220

5280

5340

5400

5460

5520



gccaggaacc
gagcatcaca
taccaggcgt
accggatacc
tgtaggtatc
cccgttcagc
agacacgact
gtaggcggtg
gtatttggta
tgatccggca
acgcgcagaa
cagtggaacg
acctagatcc
acttggtctg
tttcgttcat
ttaccatctg
ttatcagcaa
tccgcctcca
aatagtttgc
ggtatggctt
ttgtgcaaaa
gcagtgttat
gtaagatgct
cggcgaccga
actttaaaag
ccgctgttga

tttactttca

gtaaaaaggc
aaaatcgacg
ttccccctgg
tgtccgectt
tcagttcggt
ccgaccgctg
tatcgccact
ctacagagtt
tctgecgctct
aacaaaccac
aaaaaggatc
aaaactcacg
ttttaaatta
acagttacca
ccatagttgc
gccccagtgc
taaaccagcc
tccagtctat
gcaacgttgt
cattcagctc
aagcggttag
cactcatggt
tttctgtgac
gttgctcttg
tgctcatcat
gatccagttc

ccagcgtttc

cgcgttgctg
ctcaagtcag
aagctccctc
tctcccttceg
gtaggtcgtt
cgccttatcc
ggcagcagcc
cttgaagtgg
gctgaagcca
cgctggtagc
tcaagaagat
ttaagggatt
aaaatgaagt
atgcttaatc
ctgactcccc
tgcaatgata
agccggaagg
taattgttgc
tgccattgct
cggttcccaa
ctccttcggt
tatggcagca
tggtgagtac
cccggegtca
tggaaaacgt

gatgtaaccc

tgggtgagca

gecgtttttcc
aggtggcgaa
gtgcgctctc
ggaagcgtgg
cgctccaagc
ggtaactatc
actggtaaca
tggcctaact
gttaccttcg
ggtggttttt
cctttgatct
ttggtcatga
tttaaatcaa
agtgaggcac
gtcgtgtaga
ccgcgagacc
gccgagegea
cgggaagcta
acaggcatcg
cgatcaaggc
cctccgatcg
ctgcataatt
tcaaccaagt
atacgggata
tcttcggggc
actcgtgcac

aaaacaggaa

ataggctccg
acccgacagg
ctgttccgac
cgctttctca
tgggctgtgt
gtcttgagtc
ggattagcag
acggctacac
gaaaaagagt
ttgtttgcaa
tttctacggg
gattatcaaa
tctaaagtat
ctatctcagc
taactacgat
cacgctcacc
gaagtggtcc
gagtaagtag
tggtgtcacg
gagttacatg
ttgtcagaag
ctcttactgt
cattctgaga
ataccgcgcc
gaaaactctc
ccaactgatc

ggcaaaatgc

cccccctgac
actataaaga
cctgecgcett
tagctcacgc
gcacgaaccc
caacccggta
agcgaggtat
tagaagaaca
tggtagctct
gcagcagatt
gtctgacgct
aaggatcttc
atatgagtaa
gatctgtcta
acgggaggsc
ggctccagat
tgcaacttta
ttcgccagtt
ctcgtcgttt
atcccccatg
taagttggcc
catgccatcc
atagtgtatg
acatagcaga
aaggatctta
ttcagcatct

cgcaaaaaag

5580

5640

5700

5760

5820

5880

5940

6000

6060

6120

6180

6240

6300

6360

6420

6480

6540

6600

6660

6720

6780

6840

6900

6960

7020

7080

7140



ggaataaggg
agcatttatc
aaacaaatag
attattatca
cgtttcggtg
tgtctgtaag
gggtgtcggg
atgcggtgtg
ccattcaggc
cagctggcga
cagtcacgac
<210> 11

<211> 15

<212> PRT

<213>

<220>
<223>

<400> 11

cgacacggaa
agggttattg
gggttccgeg
tgacattaac
atgacggtga
cggatgccgg
gctggcttaa
aaataccgca
tgcgcaactg
aagggggatg

gttgtaaaac

Synthetic

atgttgaata
tctcatgagc
cacatttccc
ctataaaaat
aaacctctga
gagcagacaa
ctatgcggca
cagatgcgta
ttgggaaggs
tgctgcaagg

gacggccagt

Artificial Sequence

ctcatactct
ggatacatat
cgaaaagtgc
aggcgtatca
cacatgcagc
gcccgtcagg
tcagagcaga
aggagaaaat
cgatcggtgc
cgattaagtt

gaattcctcg

tcctttttca
ttgaatgtat
cacctgacgt
cgaggccctt
tcccggagac
gcgecgtcagc
ttgtactgag
accgcatcag
gggcctcttc

gggtaacgcc

agatttaaat

atattattga
ttagaaaaat
ctaagaaacc
tcgtctcgceg
ggtcacagct
gggtgttggc
agtgcaccat
gcgccattceg
gctattacgc

agggttttcc

gacg

Val Ser Asn Asn Val Ser Asn Asn Ala Thr Asn Asn Ala Thr Asn

1

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

12
45
DNA

<220>

<223>

<400> 12

5

Synthetic

Artificial Sequence

10

gtgagcaaca atgtgagcaa caatgccacc aataatgcta ccaac

<210> 13
<211> 11
<212> PRT
<213>

Artificial Sequence

15

7200

7260

7320

7380

7440

7500

7560

7620

7680

7740

7794

45



<220>
<223> Synthetic

<400> 13

Val Ser Asn Asn Ala Thr Asn Asn Val Ser Asn
1 5 10

<210> 14

<211> 33

<212> DNA

<213> Artificial Sequence

<220>
<223> Synthetic

<400> 14
gtgagcaaca atgccaccaa caatgtgagc aac

<210> 15

<211> 7

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic

<400> 15

Val Ser Asn Asn Ala Thr Asn
1 5

<21e> 16

<211> 21

<212> DNA

<213> Artificial Sequence

<220>
<223> Synthetic

<400> 16
gtgagcaata atgccaccaa c

<21e> 17

<211> 4

<212> PRT

<213> Artificial Sequence

<220>

33

21



<223>

<400>

Synthetic

17

Val Ser Asn Asn

1

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

<220>
<223>

<400>

18

12

DNA

Artificial Sequence

Synthetic

18

gtgagcaata at

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

<220>
<223>

<400>

19

3

PRT

Artificial Sequence

Synthetic

19

Arg Ser Leu

1

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

<220>
<223>

<400>

20

9

DNA

Artificial Sequence

Synthetic

20

aggagcctg

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

<220>
<223>

21
17
PRT
Artificial Sequence

Synthetic



<400> 21

Ala Thr Asn Val Ser Asn Asn Ser Ala Thr Ser Ala Asp Ser Ala Val
1 5 10 15

Ser

<21e> 22

<211> 51

<212> DNA

<213> Artificial Sequence

<220>
<223> Synthetic

<400> 22
gccactaatg tgtctaacaa ctctgctacc tctgctgact ctgctgtgag c

<210> 23

<211> 9

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic

<400> 23

Ala Thr Asn Tyr Val Asn Arg Ser Leu
1 5

<210> 24

<211> 27

<212> DNA

<213> Artificial Sequence

<220>
<223> Synthetic

<400> 24
gccaccaact atgtgaacag gagcctg

<210> 25

<211> 21

<212> PRT

<213> Artificial Sequence

<220>



<223> Synthetic

<400> 25
Ala Thr Asn Tyr Val Asn Arg Ser Leu
1 5

Ala VvVal Ser Gln Asn
20

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

26

63

PRT

Artificial Sequence

<220>
<223> Synthetic

<400> 26
Gly Cys Cys Ala Cys Cys Ala Ala Cys
1 5

Ala Cys Ala Gly Gly Ala Gly Cys Cys
20 25

Cys Ala Cys Cys Thr Cys Thr Gly Cys
35 40

Gly Cys Thr Gly Thr Gly Ala Gly Cys
50 55

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

27
14
PRT
Artificial Sequence

<220>
<223> Synthetic

<400> 27

Val Ser Asn Asn Val Ser Asn Ala Val
1 5

<210>
<211>

28
42

Ser Ala Thr Ser Ala Asp Ser
10 15

Thr Ala Thr Gly Thr Gly Ala
10 15

Thr Gly Thr Cys Thr Gly Cys
30

Thr Gly Ala Cys Thr Cys Thr
45

Cys Ala Gly Ala Ala Thr
60

Ser Ala Val Ser Ala
10



<212> DNA
<213> Artificial Sequence

<220>
<223> Synthetic

<400> 28
gtgagcaaca atgtgagcaa tgctgtgtct gctgtgtctg ct

<21e> 29

<211> 16

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic

<400> 29

Ile Thr Val Ala Ser Ala Thr Ser Asn Ile Thr Val Ala Ser Ala Asp
1 5 10 15

<210> 30

<211> 48

<212> DNA

<213> Artificial Sequence

<220>
<223> Synthetic

<400> 30
atcactgtgg cctctgccac ctctaacatc actgtggcct ctgctgac

<21e> 31

<211> 10

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic

<400> 31

Ile Thr Val Thr Asn Ile Thr Val Thr Ala
1 5 10

<21e> 32

<211> 30

<212> DNA

<213> Artificial Sequence



<220>
<223> Synthetic

<400> 32
atcactgtga ccaacatcac tgtgactgcc 30

<210> 33

<211> 10

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic

<400> 33

Gln Thr Val Thr Asn Ile Thr Val Thr Ala
1 5 10

<210> 34

<211> 30

<212> DNA

<213> Artificial Sequence

<220>
<223> Synthetic

<400> 34
cagactgtga ccaacatcac tgtgactgcc 30

<210> 35

<211> 17

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic

<400> 35
Ala Thr Asn Val Ser Asn Asn Ser Asn Thr Ser Asn Asp Ser Asn Val
1 5 10 15

Ser

<210> 36
<211> 51



<212>
<213>

DNA

<220>
<223> Synt

<400> 36

hetic

Artificial Sequence

gccactaatg tgtctaacaa cagcaacacc agcaatgaca gcaatgtgtc t

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

37
4374
DNA

<220>

<223> Synt

<400> 37
atgcagattg

accaggagat
ggggagctgc
acctctgtgg
gccaaaccca

gacactgtgg

ggggtcagct
gagaaggags
aaggagaatg
gtggacctgg
ggctccctgg
tttgatgagg
gctgectctg
ctgcctggac
acaacccctg
agacaggcca
gacctcggac

gcctatgtca

hetic

agctgagcac
actacctggg
ctgtggatgc
tctacaagaa
ggccaccctg
tcatcaccct
actggaaggc
atgacaaagt
gccccatggc
tcaaggacct
ccaaagagaa
gcaagagctg
ccagggcctg
tcattggctg
aggtgcactc
gcctggagat
agttcctgct

aggtggacag

Artificial Sequence

ctgcttcttc
ggctgtggag
caggttccca
gaccctcttt
gatgggactc
caagaacatg
ctctgagggsg
gttccctggg
ctctgaccca
caactctgga
gacccagacc
gcactctgaa
gcccaagatg
ccacaggaaa
cattttcctg
cagccccatc
gttctgccac

ctgccctgag

ctgtgcctgc
ctttcttggg
cccagagtgc
gtggagttca
ctgggaccca
gcctcccacc
gctgagtatg
ggcagccaca
ctctgcctga
ctgattgggsg
ctgcacaagt
accaagaact
cacactgtga
tctgtctact
gagggccaca
accttcctca
atcagctccc

gagccacagc

tgaggttctg
actacatgca
ccaaatcctt
ctgaccacct
ccattcaggc
ctgtgagcct
atgaccagac
cctatgtgtg
cctactccta
ccctgectggt
tcattctcct
ccctgatgca
atggctatgt
ggcatgtgat
ccttcctggt
ctgcccagac
accagcatga

tcaggatgaa

cttctctgcc
gtctgacctg
cccattcaac
gttcaacatt
tgaggtgtat
gcatgctgtg
ctcccagagg
gcaggtcctc
cctttctcat
gtgcagggag
gtttgctgtc
ggacagggat
gaacaggagc
tggcatgggg
caggaaccac
cctgctgatg
tggcatggag

gaacaatgag

51

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080



gaggctgagg
gatgacaaca
tgggtgcact
cctgatgaca
aagtacaaga
attcagcatg
ctcatcatct
gatgtcaggc
cccattctgc
accaaatctg
gacctggcct
aggggaaacc
aacaggagct
cagctggagg
tttgacagcc
attggggccc
atggtgtatg
atggagaacc
atgactgccc
agctatgagg
ttcagccaga
cagtctgacc
gactttgaca
aggcactact
catgtcctca
caagagttca

ctgggactcc

actatgatga
gcccatcctt
acattgctgc
ggagctacaa
aagtcaggtt
agtctggcat
tcaagaacca
ccctgtacag
ctggggagat
accccaggtg
ctggcctgat
agatcatgtc
ggtacctgac
accctgagtt
tccagctttc
agactgactt
aggacaccct
ctggcctgtg
tgctcaaagt
acatctctgc
atccacctgt
aggaggagat
tctatgacga
tcattgctgc
ggaacaggsc
ctgatggcag

tgggcccata

tgacctgact
cattcagatc
tgaggaggag
gagccagtac
catggcctac

cctgggccca

ggcctccagg
ccgcaggctg
cttcaagtac
cctcaccaga
tggcccactg
tgacaagagg
tgagaacatt
ccaggccagc
tgtctgectg
cctttctgtc
gaccctcttc
gattctggga
ctcctcctgt
ctacctgctc
cctgaaacgc
tgactatgat
ggacgagaac
tgtggagcgc
ccagtctggc
cttcacccag

catcagggct

gactctgaga
aggtctgtgg
gactgggact
ctcaacaatg
actgatgaaa
ctcctgtatg
ccctacaaca
Ccaaaggees
aagtggactg
tactactcca
ctcatctgct
aatgtgattc
cagcgcttcc
aacatcatgc
catgaggtgg
ttcttctctg
ccattctctg
tgccacaact
gacaagaaca
agcaagaaca
caccagaggg
gacaccattt
cagagcccaa
ctgtgggact
tctgtgccac

cccctgtaca

gaggtggagg

tggatgtggt
ccaagaaaca
atgccccact
gcccacagag
ccttcaagac
gggaggtggs
tctacccaca
tgaaacacct
tcactgtgga
gctttgtgaa
acaaggagtc
tgttctctgt
tgcccaaccc
actccatcaa
cctactggta
gctacacctt
gggagactgt
ctgacttccg
ctggggacta
atgccattga
agatcaccag
ctgtggagat
ggagcttcca
atggcatgag
agttcaagaa
gaggggagct

acaacatcat

ccgctttgat
ccccaagacc
ggtcctggcc
gattggacgc
cagggaggcc
ggacaccctg
tggcatcact

caaggacttc

ggatggacca
catggagagg
tgtggaccag
ctttgatgag
tgctggggts
tggctatgtg
cattctttct
caaacacaag
gttcatgagc
caacaggggc
ctatgaggac
gcccaggagce
gaccaccctc
gaagaaagag
gaagaagacc
ctccagcccc
agtggtcttc
gaatgagcac

ggtgaccttc

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700



cgcaaccagg
cagaggcagg
ttctggaaag
gcctacttct
ctggtctgcc
tttgccctct
gagcgcaact
taccgcttcc
caggaccaga
atccacttct
tacaacctct
tggagggtes
gtctacagca
cagatcactg
tctggatcca
ctggccccca
ctgtacatca
agaggcaact
aagcacaaca
tacagcatcc
atgcccctgg
ttcaccaaca
agcaatgcct
aagaccatga
tatgtgaagg
cagaatggca

agcctggacc

cctccaggcc
gggctgagcc
tccagcacca
ctgatgtgga
acaccaacac
tcttcaccat

gcagggcccc

atgccatcaa

ggatcaggtg

ctgggcatgt
accctggggt
agtgcctcat
acaagtgcca
cctctggcca
tcaatgcctg
tgatcatcca
gccagttcat
ccactggaac
tcttcaaccc
gcagcaccct
gcatggagag
tgtttgccac
ggaggcccca
aggtcactgg
agttcctgat
aggtcaaggt

cccccctect

ctacagcttc
acgcaagaac
catggccccc
cctggagaag
cctgaaccct
ctttgatgaa
atgcaacatt
tggctacatc
gtacctgctt
cttcactgtg
ctttgagact
tggggagcac
gacccccctg
gtatggccag
gagcaccaag
tggcatcaag
catcatgtac
actcatggtc
cccaatcatc
caggatggag
caaggccatt
ctggagccca
ggtcaacaac
ggtgaccacc
cagctccagc
gttccagggc

gaccagatac

tacagctccc
tttgtgaaac
accaaggatg
gatgtgcact
gcccatggaa
accaagagct
cagatggagg
atggacaccc
tctatgggct
cgcaagaagg
gtggagatgc
ctgcatgctg
ggaatggcct
tgggccccca
gagccattca
acccaggegss
agcctggatg
ttctttggca
gccagataca
ctgatgggct
tctgatgccc
agcaaggcca

ccaaaggagt

cagggggtca

caggatggcc

aaccaggaca

ctgaggattc

tcatcagcta
ccaatgaaac
agtttgactg
ctggcctgat
ggcaagtgac
ggtacttcac
accccacctt
tgcctgggct
ccaatgagaa
aggagtacaa
tgccctccaa
gcatgagcac
ctggccacat
agctggccag
gctggatcaa
ccaggcagaa
gcaagaaatg
atgtggacag
tcaggctgca
gtgacctgaa
agatcactgc
ggctgcacct
ggctgcaggt
agagcctgct
accagtggac
gcttcacccc

acccccagag

tgaggaggac
caagacctac
caaggcctgg
tggcccactc
tgtgcaggag
tgagaacatg
caaagagaac
tgtcatggcc
cattcactcc
gatggccctg
agctggcatc
cctgttcctg
cagggacttc
gctccactac
agtggacctg
gttctccagc
gcagacctac
ctctggcatc
ccccacccac
ctcctgcagc
ctccagctac
ccagggaagg
ggacttccag
caccagcatg
cctcttcttc
tgtggtgaac

ctgggtccac

2760

2820

2880

2940

3000

3060

3120

3180

3240

3300

3360

3420

3480

3540

3600

3660

3720

3780

3840

3900

3960

4020

4080

4140

4200

4260

4320



cagattgccc tgaggatgga ggtcctggga tgtgaggccc aggacctgta ctga

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

38
5191
DNA

<220>

<223> Synt

<400> 38
ttggccactc

cgacgcccgg
gccaactcca
gaatattaac
ggaggctgct
taagtccaca
tctctagaca
taatcagaat
agtgagtata
ggggegegcc
gttctgcttc
catgcagtct
atccttccca
ccacctgttc
tcaggctgag
gagcctgcat
ccagacctcc
tgtgtggcag
ctcctacctt
gctggtgtgce

tctecctgttt

hetic

cctctctgeg
gctttgcccg
tcactagggg
caaggtcacc
ggtgaatatt
aatgacctat
aggttcatat
cagcaggttt
aaagccccag
gccaccatgc
tctgccacca
gacctggggg
ttcaacacct
aacattgcca
gtgtatgaca
gctgtggess
cagagggaga
gtcctcaagg
tctcatgtgg

agggagggct

gctgtctttg

Artificial Sequence

cgctcgectcg
ggcggcctca
ttcctgagtt
ccagttatcg
aaccaaggtc
taagaatatt
ttgtatgggt
gcagtcagat
gctgggagca
agattgagct
ggagatacta
agctgcctgt
ctgtggtcta
aacccaggcc
ctgtggtcgt
tcagctactg
aggaggatga
agaatggccc
acctggtcaa
ccctggccaa

atgagggcaa

ctcactgagg

gtgagcgagc
taaacttcgt
gaggagcaaa
accccagtta
tcatagaacg
tacttattct
tggcagggat
gccatcacag
gagcacctgc
cctgggggct

ggatgccagg

caagaagacc
accctggatg
caccctcaag
gaagtcctct
caaagtgttc
cactgcctct
ggacctcaac
agagaagacc

gagctggcac

ccgggegacc
gagcgcgceag
cgacgggesa
caggggctaa
tcggaggagc
aatgttccga
ctctttgttg
aagcagccta
aagtccactc
ttcttcctgt
gtggagcttt
ttcccaccca
ctctttgtgg
ggactcctgg

aacatggcct

gaggggectg

cctgggaaga

gacccaccct
tctggactga
cagaccctgc

tctgaaacca

aaaggtcgcc
agagggagtg
ggctgetggt
gtccaccggg

aaacaggggc

tgctctaatc
actaagtcaa
gctcaggaga
attcttggca
gcctgetgag
cttgggacta
gagtgcccaa
agttcactga
gacccaccat
cccaccctgt
agtatgatga
gccacaccta
gcctgaccta
ttggggccct
acaagttcat

agaactccct

4374

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260



gatgcaggac
ctatgtgaac
tgtgattggc
cctggtcagg
ccagaccctg
gcatgatggc
gatgaagaac
tgtggtccgce
gaaacacccc
cccactggtc
acagaggatt
caagaccagg
ggtgggggac
cccacatggc
acacctcaag
tgtggaggat
tgtgaacatg
ggagtctgtg
ctctgtcettt
caaccctgct
catcaatggc
ctggtacatt
caccttcaaa
gactgtgttc
cttccgcaac
ggactactat

cattgagccc

agggatgctg
aggagcctgc
atggggacaa
aaccacagac
ctgatggacc
atggaggcct
aatgaggagg
tttgatgatg
aagacctggg
ctggcccctg
ggacgcaagt
gaggccattc
accctgctca
atcactgatg
gacttcccca
ggaccaacca
gagagggacc
gaccagaggs
gatgagaaca
ggggtgcagc
tatgtgtttg
ctttctattg
cacaagatgg
atgagcatgg
aggggcatga
gaggacagct

aggagcttca

cctctgccag
ctggactcat
cccctgaggt
aggccagcct
tcggacagtt
atgtcaaggt
ctgaggacta
acaacagccc
tgcactacat
atgacaggag
acaagaaagt
agcatgagtc
tcatcttcaa
tcaggcccct
ttctgcctgg
aatctgaccc
tggcctctgg
gaaaccagat
ggagctggta
tggaggaccc
acagcctcca
gggcccagac
tgtatgagga
agaaccctgg
ctgccctget
atgaggacat

gccagaatgt

ggcctggccc

tggctgccac
gcactccatt
ggagatcagc
cctgctgttc
ggacagctgc
tgatgatgac
atccttcatt
tgctgctgag
ctacaagagc
caggttcatg
tggcatcctg
gaaccaggcc
gtacagccgc
ggagatcttc
caggtgcctc
cctgattggc
catgtctgac
cctgactgag
tgagttccag
gctttctgtc
tgacttcctt
caccctgacc
cctgtggatt
caaagtctcc
ctctgcctac

gagcaataat

aagatgcaca
aggaaatctg
ttcctggagg
cccatcacct
tgccacatca
cctgaggagc
ctgactgact
cagatcaggt
gaggaggact
cagtacctca
gcctacactg
ggcccactcc
tccaggccct
aggctgccaa
aagtacaagt
accagatact
ccactgctca
aagaggaatg
aacattcagc
gccagcaaca
tgcctgcatg
tctgtcttct
ctcttcccat
ctgggatgcc
tcctgtgaca
ctgctcagca

gccaccaacc

ctgtgaatgg
tctactggca
gccacacctt
tcctcactgc
gctcccacca
cacagctcag
ctgagatgga
ctgtggccaa
gggactatgc
acaatggccc
atgaaacctt

tgtatgggga

acaacatcta
agggggtgaa
ggactgtcac
actccagctt
tctgctacaa
tgattctgtt
gcttcctgcec
tcatgcactc
aggtggccta
tctctggcta
tctctgggga
acaactctga
agaacactgg
agaacaatgc

cacctgtcct

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880



gaaacgccac
ctatgatgac
cgagaaccag
ggagcgectg
gtctggctct
cacccagccc
cagggctgag
cagcttctac
caagaacttt
ggcccccacc
ggagaaggat
gaaccctgcc
tgatgaaacc
caacattcag
ctacatcatg
cctgetttct
cactgtgcgc
tgagactgtg
ggagcacctg
ccccctggga
tggccagtgg
caccaaggag
catcaagacc
catgtacagc
catggtcttc

aatcatcgcc

gatggagctg

cagagggaga
accatttctg
agcccaagga
tgggactatg
gtgccacagt
ctgtacagag
gtggaggaca
agctccctca
gtgaaaccca
aaggatgagt
gtgcactctg
catggaaggc
aagagctggt
atggaggacc
gacaccctgc
atgggctcca
aagaaggagg
gagatgctgc
catgctggca
atggcctctg
gcccccaage
ccattcagct
cagggggcca
ctggatggca
tttggcaatg

agatacatca

atgggctgtg

tcaccaggac
tggagatgaa
gcttccagaa
gcatgagctc
tcaagaaagt
gggagctgaa
acatcatggt
tcagctatga
atgaaaccaa
ttgactgcaa
gcctgattgg
aagtgactgt
acttcactga
ccaccttcaa
ctgggecttgt
atgagaacat
agtacaagat
cctccaaagc
tgagcaccct
gccacatcag
tggccaggct
ggatcaaagt
ggcagaagtt
agaaatggca
tggacagctc
ggctgcaccc

acctgaactc

caccctccag
gaaagaggac
gaagaccagg
cagcccccat
ggtcttccaa
tgagcacctg
gaccttccgc

ggaggaccag

gacctacttc
ggccetgggec
cccactcctg
gcaggagttt
gaacatggag
agagaactac
catggcccag
tcactccatc
ggccctgtac
tggcatctgg
gttcctggtc
ggacttccag
ccactactct
ggacctgctg
ctccagcctg
gacctacaga
tggcatcaag
cacccactac

ctgcagcatg

tctgaccagg
tttgacatct
cactacttca
gtcctcagga
gagttcactg
ggactcctgg
aaccaggcct
aggcagegees
tggaaagtcc
tacttctctg
gtctgccaca
gccctcttct
cgcaactgca
cgcttccatg
gaccagagga
cacttctctg
aacctctacc
agggtggagt
tacagcaaca
atcactgcct
ggatccatca
gcccccatga
tacatcagcc
ggcaactcca
cacaacatct
agcatccgca

cccctgggcea

aggagattga
atgacgagga
ttgctgctgt
acagggccca
atggcagctt
gcccatacat
ccaggcccta
ctgagccacg
agcaccacat
atgtggacct
ccaacaccct
tcaccatctt
gggccccatg
ccatcaatgg
tcaggtggta
ggcatgtctt
ctggggtctt
gcctcattgg
agtgccagac
ctggccagta
atgcctggag
tcatccatgg
agttcatcat
ctggaacact
tcaacccccc

gcaccctcag

tggagagcaa

2940

3000

3060

3120

3180

3240

3300

3360

3420

3480

3540

3600

3660

3720

3780

3840

3900

3960

4020

4080

4140

4200

4260

4320

4380

4440

4500



ggccatttct
gagcccaagc
caacaaccca
gaccacccag
ctccagccag
ccagggcaac
cagatacctg
cctgggatgt
taataaaaga
tcgcgaagga
ctgaggccgg
gcgagcegagce
<210>
<211>

<212>
<213>

39
2351
PRT

<220>

<223> Synt

<400> 39
Met Gln Ile
1

Cys Phe Ser

Trp Asp Tyr
35

Phe Pro Pro
50

Tyr Lys Lys
65

gatgcccaga
aaggccaggc
aaggagtggc
ggggtcaaga
gatggccacc
caggacagct
aggattcacc
gaggcccagg
tctttatttt
acccctagtg

gcgaccaaag

gcgcagagag

hetic

Glu Leu Ser

5

Ala Thr Arg

20

Met Gln Ser

Arg Val Pro

Thr Leu Phe
70

tcactgcctc
tgcacctcca
tgcaggtgga
gcctgctcac
agtggaccct
tcacccctgt
cccagagctg
acctgtactg
cattagatct
atggagttgg
gtcgcccgac

ggagtggcca

Artificial Sequence

Thr Cys

Arg

Tyr

Leu
40

Asp

Lys Ser

55

Val Glu

cagctacttc
gggaaggagc
cttccagaag
cagcatgtat
cttcttccag
ggtgaacagc
ggtccaccag
atgagcggcc
gtgtgttggt
ccactccctc
gcccgggcett

a

Phe Phe

10

Leu

Tyr Leu

25

Gly

Gly Glu Leu

Phe Pro Phe

Phe Thr Asp

75

accaacatgt
aatgcctgga
accatgaagg
gtgaaggagt
aatggcaagg
ctggaccccc
attgccctga
gctcttagta
tttttgtgtg
tctgecgegcet

tgcccgggceg

Cys Leu Leu

Ala Val Glu

30

Val
45

Pro Asp

Asn Thr Ser

60

His Leu Phe

ttgccacctg
ggccccaggt
tcactggggt
tcctgatcag
tcaaggtgtt
ccctcctgac
ggatggaggt
gcagtatcga
ttaattaagc
cgctcgctca

gcctcagtga

Arg Phe

15

Leu Ser

Ala Arg

Val

Val

Ile
80

Asn

4560

4620

4680

4740

4800

4860

4920

4980

5040

5100

5160

5191



Ala

Ala

His

Glu

Asp

145

Lys

Tyr

Gly

Gln

Lys

225

Ala

Val

Tyr

Lys

Glu

Pro

Gly

130

Lys

Glu

Leu

Ala

Thr

210

Ser

Ala

Asn

Trp

Pro

Val

Val

115

Ala

Val

Asn

Ser

Leu

195

Leu

Trp

Ser

Arg

His
275

Arg

Tyr

100

Ser

Glu

Phe

Gly

His

180

Leu

His

His

Ala

Ser

260

Val

Pro

85

Asp

Leu

Tyr

Pro

Pro

165

Val

Val

Lys

Ser

Arg

245

Leu

Ile

Pro

Thr

His

Asp

Gly

150

Met

Asp

Cys

Phe

Glu

230

Ala

Pro

Gly

Trp

Val

Ala

Asp

135

Gly

Ala

Leu

Arg

Ile

215

Thr

Trp

Gly

Met

Met

Val

Val

120

Gln

Ser

Ser

Val

Glu

200

Leu

Lys

Pro

Leu

Gly
280

Gly

Ile

105

Gly

Thr

His

Asp

Lys

185

Gly

Leu

Asn

Lys

Ile

265

Thr

Leu

90

Thr

Val

Ser

Thr

Pro

170

Asp

Ser

Phe

Ser

Met

250

Gly

Thr

Leu

Leu

Ser

Gln

Tyr

155

Leu

Leu

Leu

Ala

Leu

235

His

Cys

Pro

Gly

Lys

Tyr

Arg

140

Val

Cys

Asn

Ala

Val

220

Met

Thr

His

Glu

Pro

Asn

Trp

125

Glu

Trp

Leu

Ser

Lys

205

Phe

Gln

Val

Arg

Val
285

Thr

Met

110

Lys

Lys

Gln

Thr

Gly

190

Glu

Asp

Asp

Asn

Lys

270

His

Ile

95

Ala

Ala

Glu

Val

Tyr

175

Leu

Lys

Glu

Arg

Gly

255

Ser

Ser

Gln

Ser

Ser

Asp

Leu

160

Ser

Ile

Thr

Gly

Asp

240

Tyr

Val

Ile



Phe

Leu

305

Asp

Asp

Gln

Leu

Pro

385

Trp

Leu

Asn

Ala

Ser

465

Leu

His

Leu

290

Glu

Leu

Gly

Leu

Thr

370

Ser

Val

Val

Gly

Tyr

450

Gly

Ile

Gly

Glu

Ile

Gly

Met

Arg

355

Asp

Phe

His

Leu

Pro

435

Thr

Ile

Ile

Ile

Gly

Ser

Gln

Glu

340

Met

Ser

Ile

Tyr

Ala

420

Gln

Asp

Leu

Phe

Thr
500

His

Pro

Phe

325

Ala

Lys

Glu

Gln

Ile

405

Pro

Arg

Glu

Gly

Lys

485

Asp

Thr

Ile

310

Leu

Tyr

Asn

Met

Ile

390

Ala

Asp

Ile

Thr

Pro

470

Asn

Val

Phe

295

Thr

Leu

Val

Asn

Asp

375

Arg

Ala

Asp

Gly

Phe

455

Leu

Gln

Arg

Leu

Phe

Phe

Lys

Glu

360

Val

Ser

Glu

Arg

Arg

440

Lys

Leu

Ala

Pro

Val

Leu

Cys

Val

345

Glu

Val

Val

Glu

Ser

425

Lys

Thr

Tyr

Ser

Leu
505

Arg

Thr

His

330

Asp

Ala

Arg

Ala

Glu

410

Tyr

Tyr

Arg

Gly

Arg

490

Tyr

Asn

Ala

315

Ile

Ser

Glu

Phe

Lys

395

Asp

Lys

Lys

Glu

Glu

475

Pro

Ser

His

300

Gln

Ser

Cys

Asp

Asp

380

Trp

Ser

Ala

460

Val

Tyr

Arg

Arg

Thr

Ser

Pro

Tyr

365

Asp

His

Asp

Gln

Val

445

Ile

Gly

Asn

Arg

Gln

Leu

His

Glu

350

Asp

Asp

Pro

Tyr

Tyr

430

Arg

Gln

Asp

Ile

Leu
510

Ala

Leu

Gln

335

Glu

Asp

Asn

Lys

Ala

415

Leu

Phe

His

Thr

Tyr

495

Pro

Ser

Met

320

His

Pro

Asp

Ser

Thr

400

Pro

Asn

Met

Glu

Leu

480

Pro

Lys



Gly

Lys

Pro

545

Asp

Ser

Ile

Asn

Pro

625

Phe

Tyr

Ser

Leu

Gly
705

Val

Tyr

530

Arg

Leu

Val

Leu

Ile

610

Glu

Asp

Ile

Gly

Phe

690

Leu

Lys

515

Lys

Cys

Ala

Asp

Phe

595

Gln

Phe

Ser

Leu

Tyr

675

Pro

Trp

His

Leu

Ser

Gln

580

Ser

Arg

Gln

Leu

Ser

660

Thr

Phe

Ile

Leu

Thr

Thr

Gly

565

Arg

Val

Phe

Ala

Gln

645

Ile

Phe

Ser

Leu

Lys

Val

Arg

550

Leu

Gly

Phe

Leu

Ser

630

Leu

Gly

Lys

Gly

Gly
710

Asp

Thr

535

Tyr

Ile

Asn

Asp

Pro

615

Asn

Ser

Ala

His

Glu

695

Cys

Phe

520

Val

Tyr

Gly

Gln

Glu

600

Asn

Ile

Val

Gln

Lys

680

Thr

His

Pro

Glu

Ser

Pro

Ile

585

Asn

Pro

Met

Cys

Thr

665

Met

Val

Asn

Ile

Asp

Ser

Leu

570

Met

Arg

Ala

His

Leu

650

Asp

Val

Phe

Ser

Leu

Gly

Phe

555

Leu

Ser

Ser

Gly

Ser

635

His

Phe

Tyr

Met

Asp
715

Pro

Pro

540

Val

Ile

Asp

Trp

Val

620

Ile

Glu

Leu

Glu

Ser

700

Phe

Gly

525

Thr

Asn

Cys

Lys

Tyr

605

Gln

Asn

Val

Ser

Asp

685

Met

Arg

Glu

Lys

Met

Tyr

Arg

590

Leu

Leu

Gly

Ala

Val

670

Thr

Glu

Asn

Ile

Ser

Glu

Lys

575

Asn

Thr

Glu

Tyr

Tyr

655

Phe

Leu

Asn

Arg

Phe

Asp

Arg

560

Glu

Val

Glu

Asp

Val

640

Trp

Phe

Thr

Pro

Gly
720



Met

Tyr

Asn

Ser

Ile

785

Ile

Pro

Glu

Ser

Asp

865

Lys

Val

Leu

Pro

Thr

Tyr

Asn

Thr

770

Glu

Gln

Thr

Thr

Leu

850

Met

Leu

Ser

Ala

Val
930

Ala

Glu

Ala

755

Arg

Lys

Asn

Pro

Phe

835

Ser

Val

Gly

Ser

Ala

915

His

Leu

Asp

740

Ile

Gln

Thr

Val

His

820

Ser

Glu

Phe

Thr

Thr

900

Gly

Tyr

Leu

725

Ser

Glu

Lys

Asp

Ser

805

Gly

Asp

Met

Thr

Thr

885

Ser

Thr

Asp

Lys

Tyr

Pro

Gln

Pro

790

Ser

Leu

Asp

Thr

Pro

870

Ala

Asn

Asp

Ser

Val

Glu

Arg

Phe

775

Trp

Ser

Ser

Pro

His

855

Glu

Ala

Asn

Asn

Gln
935

Ser

Asp

Ser

760

Asn

Phe

Asp

Leu

Ser

840

Phe

Ser

Thr

Leu

Thr

920

Leu

Ser

Ile

745

Phe

Ala

Ala

Leu

Ser

825

Pro

Arg

Gly

Glu

Ile

905

Ser

Asp

Cys

730

Ser

Ser

Thr

His

Leu

810

Asp

Gly

Pro

Leu

Leu

890

Ser

Ser

Thr

Asp

Ala

Gln

Thr

Arg

795

Met

Leu

Ala

Gln

Gln

875

Lys

Thr

Leu

Thr

Lys

Tyr

Asn

Ile

780

Thr

Leu

Gln

Ile

Leu

860

Leu

Lys

Ile

Gly

Leu
940

Asn

Leu

Ser

765

Pro

Pro

Leu

Glu

Asp

845

His

Arg

Leu

Pro

Pro

925

Phe

Thr

Leu

750

Arg

Glu

Met

Arg

Ala

830

Ser

His

Leu

Asp

Ser

910

Pro

Gly

Gly

735

Ser

His

Asn

Pro

Gln

815

Lys

Asn

Ser

Asn

Phe

895

Asp

Ser

Lys

Asp

Lys

Pro

Asp

Lys

800

Ser

Tyr

Asn

Gly

Glu

880

Lys

Asn

Met

Lys



Ser Ser Pro Leu Thr Glu Ser Gly Gly Pro Leu Ser Leu Ser Glu Glu
945 950 955 960

Asn Asn Asp Ser Lys Leu Leu Glu Ser Gly Leu Met Asn Ser Gln Glu
965 970 975

Ser Ser Trp Gly Lys Asn Val Ser Ser Thr Glu Ser Gly Arg Leu Phe
980 985 990

Lys Gly Lys Arg Ala His Gly Pro Ala Leu Leu Thr Lys Asp Asn Ala
995 1000 1005

Leu Phe Lys Val Ser Ile Ser Leu Leu Lys Thr Asn Lys Thr Ser
1010 1015 1020

Asn Asn Ser Ala Thr Asn Arg Lys Thr His Ile Asp Gly Pro Ser
1025 1030 1035

Leu Leu Ile Glu Asn Ser Pro Ser Val Trp Gln Asn Ile Leu Glu
1040 1045 1050

Ser Asp Thr Glu Phe Lys Lys Val Thr Pro Leu Ile His Asp Arg
1055 1060 1065

Met Leu Met Asp Lys Asn Ala Thr Ala Leu Arg Leu Asn His Met
1070 1075 1080

Ser Asn Lys Thr Thr Ser Ser Lys Asn Met Glu Met Val Gln Gln
1085 1090 1095

Lys Lys Glu Gly Pro Ile Pro Pro Asp Ala Gln Asn Pro Asp Met
1100 1105 1110

Ser Phe Phe Lys Met Leu Phe Leu Pro Glu Ser Ala Arg Trp Ile
1115 1120 1125

Gln Arg Thr His Gly Lys Asn Ser Leu Asn Ser Gly Gln Gly Pro
1130 1135 1140



Ser

Gly

Gly

Ser

Asn

Lys

His

Leu

Ala

Arg

Glu

Lys

Asn

Leu

Pro
1145

Gln
1160

Glu
1175

Ser
1190

Asn
1205

Lys
1220

Thr
1235

Ser
1250

Pro
1265

Thr
1280

Asn
1295

Tyr
1310

Phe
1325

Pro
1340

Asn

Phe

Arg

Thr

Glu

Val

Thr

Val

Lys

Leu

Ala

Val

Leu

Gln

Phe

Thr

Asn

His

Thr

Thr

Arg

Leu

Lys

Glu

Cys

Thr

Glu

Leu

Leu

Lys

Leu

Asn

Leu

Gly

Gln

Gln

His

Gly

Thr

Gln

Glu

Val

Ser

Asp

Phe

Gln

Ile

Thr

Asn

Asp

Thr

Leu

Thr

Arg

Thr

Ser
1150

Glu
1165

Val
1180

Leu
1195

Glu
1210

Gln
1225

Lys
1240

Val
1255

Phe
1270

Ala
1285

Gly
1300

Arg
1315

Ser
1330

Glu
1345

Leu

Lys

Gly

Thr

Lys

Glu

Asn

Glu

Arg

His

Asn

Ile

Lys

Leu

Gly

Asn

Leu

Asn

Lys

Asn

Phe

Gly

Ser

Phe

Gln

Ser

Arg

Glu

Pro

Lys

Lys

Leu

Ile

Val

Met

Ser

Leu

Ser

Thr

Pro

Ala

Lys

Glu

Val

Glu

Asp

Gln

Val

Lys

Tyr

Asn

Lys

Lys

Asn

Leu

Arg

Lys
1155

Val
1170

Met
1185

Asn
1200

Glu
1215

Leu
1230

Asn
1245

Asp
1260

Asp
1275

Lys
1290

Gln
1305

Thr
1320

Lys
1335

Ile
1350

Ser

Val

Val

Leu

Glu

Pro

Leu

Gly

Ser

Gly

Ile

Ser

Gln

Ile

Val

Gly

Phe

His

Ile

Gln

Phe

Ala

Thr

Glu

Val

Gln

Phe

Val

Glu

Lys

Pro

Glu

Glu

Ile

Leu

Tyr

Asn

Glu

Glu

Gln

Arg

Asp



Asp

Ser

Ile

Ile

Ser

Gln

Asp

Lys

Asp

Val

Leu

Ile

Pro

Thr
1355

Thr
1370

Thr
1385

Pro
1400

Phe
1415

Asp
1430

Ser
1445

Asn
1460

Gln
1475

Thr
1490

Pro
1505

Tyr
1520

Gly
1535

Ser

Leu

Gln

Gln

Pro

Asn

Gly

Asn

Arg

Tyr

Lys

Gln

His

Thr

Thr

Ser

Ala

Ser

Ser

Val

Leu

Glu

Lys

Thr

Lys

Leu

Gln

Gln

Pro

Asn

Ile

Ser

Gln

Ser

Val

Lys

Ser

Asp

Asp

Trp

Ile

Leu

Arg

Arg

His

Glu

Leu

Gly

Val

Gly

Leu

Leu

Ser
1360

Asp
1375

Ser
1390

Ser
1405

Pro
1420

Leu
1435

Ser
1450

Ala
1465

Ser
1480

Glu
1495

Lys
1510

Phe
1525

Val
1540

Lys

Tyr

Asp

Pro

Ile

Pro

Ser

Ile

Leu

Asn

Val

Pro

Glu

Asn

Asn

Cys

Leu

Tyr

Ala

His

Leu

Gly

Thr

Glu

Thr

Gly

Met

Glu

Leu

Pro

Leu

Ala

Phe

Thr

Thr

Val

Leu

Glu

Ser

Lys

Lys

Thr

Ile

Thr

Ser

Leu

Leu

Ser

Leu

Leu

Thr

Leu

His
1365

Glu
1380

Arg
1395

Ala
1410

Arg
1425

Tyr
1440

Gln
1455

Glu
1470

Ala
1485

Pro
1500

Pro
1515

Ser
1530

Leu
1545

Leu

Lys

Ser

Lys

Val

Arg

Gly

Met

Thr

Lys

Lys

Asn

Gln

Thr

Gly

His

Val

Leu

Lys

Ala

Thr

Asn

Pro

Val

Gly

Gly

Pro

Ala

Ser

Ser

Phe

Lys

Lys

Gly

Ser

Asp

His

Ser

Thr



Glu

Pro

Lys

Ile

Thr

Glu

Pro

Leu

Ile

Asp

Tyr

Thr

Gly

Gly

Gly
1550

Phe
1565

Leu
1580

Pro
1595

Ala
1610

Ser
1625

Glu
1640

Cys
1655

Thr
1670

Asp
1685

Asp
1700

Arg
1715

Met
1730

Ser
1745

Ala

Leu

Leu

Lys

Phe

Asn

Ile

Ser

Arg

Thr

Glu

His

Ser

Val

Ile

Arg

Asp

Glu

Lys

His

Glu

Gln

Thr

Ile

Asp

Tyr

Ser

Pro

Lys

Val

Pro

Glu

Lys

Ala

Val

Asn

Thr

Ser

Glu

Phe

Ser

Gln

Trp

Ala

Leu

Trp

Lys

Ile

Thr

Pro

Leu

Val

Asn

Ile

Pro

Phe

Asn
1555

Thr
1570

Ala
1585

Lys
1600

Asp
1615

Ala
1630

Trp
1645

Pro
1660

Gln
1675

Glu
1690

Gln
1705

Ala
1720

His
1735

Lys
1750

Glu

Glu

Trp

Ser

Thr

Ala

Ala

Val

Ser

Met

Ser

Ala

Val

Lys

Ala

Ser

Asp

Gln

Ile

Ile

Lys

Leu

Asp

Lys

Pro

Val

Leu

Val

Asn

Ser

Asn

Glu

Leu

Asn

Gln

Lys

Gln

Lys

Arg

Glu

Arg

Val

Arg

Ala

His

Lys

Ser

Glu

Gly

Arg

Glu

Glu

Ser

Arg

Asn

Phe

Pro
1560

Lys
1575

Tyr
1590

Ser
1605

Leu
1620

Gly
1635

Arg
1650

His
1665

Glu
1680

Asp
1695

Phe
1710

Leu
1725

Arg
1740

Gln
1755

Thr

Gly

Pro

Asn

Gln

Thr

Gln

Ile

Phe

Gln

Trp

Ala

Glu

Lys

Pro

Thr

Glu

Ala

Asn

Glu

Arg

Asp

Asp

Lys

Asp

Gln

Phe

Val

Ser

Gln

Lys

Cys

Lys

Arg

Glu

Tyr

Ile

Lys

Tyr

Ser

Thr



Asp

His

Asn

Phe

Ala

Tyr

Phe

Lys

Thr

Glu

Tyr

Ile

Ala

Gly
1760

Leu
1775

Ile
1790

Tyr
1805

Glu
1820

Phe
1835

Asp
1850

Asp
1865

Asn
1880

Phe
1895

Phe
1910

Gln
1925

Ile
1940

Ser

Gly

Met

Ser

Pro

Trp

Cys

Val

Thr

Ala

Thr

Met

Asn

Phe

Leu

Val

Ser

Arg

Lys

Lys

His

Leu

Leu

Glu

Glu

Gly

Thr

Leu

Thr

Leu

Lys

Val

Ala

Ser

Asn

Phe

Asn

Asp

Tyr

Gln

Gly

Phe

Ile

Asn

Gln

Trp

Gly

Pro

Phe

Met

Pro

Ile

Pro
1765

Pro
1780

Arg
1795

Ser
1810

Phe
1825

His
1840

Ala
1855

Leu
1870

Ala
1885

Thr
1900

Glu
1915

Thr
1930

Met
1945

Leu

Tyr

Asn

Tyr

Val

His

Tyr

Ile

His

Ile

Arg

Phe

Asp

Tyr

Ile

Gln

Glu

Lys

Met

Phe

Gly

Gly

Phe

Asn

Lys

Thr

Arg

Arg

Ala

Glu

Pro

Ala

Ser

Pro

Arg

Asp

Cys

Glu

Leu

Gly

Ala

Ser

Asp

Asn

Pro

Asp

Leu

Gln

Glu

Arg

Asn

Pro

Glu
1770

Glu
1785

Arg
1800

Gln
1815

Glu
1830

Thr
1845

Val
1860

Leu
1875

Val
1890

Thr
1905

Ala
1920

Tyr
1935

Gly
1950

Leu

Val

Pro

Arg

Thr

Lys

Asp

Val

Thr

Lys

Pro

Arg

Leu

Asn

Glu

Tyr

Gln

Lys

Asp

Leu

Cys

Val

Ser

Cys

Phe

Val

Glu

Asp

Ser

Gly

Thr

Glu

Glu

His

Gln

Trp

Asn

His

Met



Ala

Asn

Val

Pro

Ile

Met

Leu

Ser

Tyr

Trp

Lys

Gln

Tyr

Val

Gln
1955

Glu
1970

Arg
1985

Gly
2000

Trp
2015

Ser
2030

Gly
2045

Gly
2060

Ser
2075

Ile
2090

Thr
2105

Phe
2120

Arg
2135

Asp
2150

Asn

Lys

Val

Arg

Thr

Met

Gln

Gly

Lys

Gln

Ile

Gly

Ser

Gln

Ile

Lys

Phe

Val

Leu

Ala

Tyr

Ser

Val

Gly

Ile

Asn

Ser

Arg

His

Glu

Glu

Glu

Phe

Ser

Gly

Ile

Asp

Ala

Met

Ser

Gly

Ile

Ser

Glu

Thr

Cys

Leu

Gly

Gln

Asn

Leu

Arg

Tyr

Thr

Ile

Arg
1960

Ile
1975

Tyr
1990

Val
2005

Leu
2020

Val
2035

His
2050

Trp
2065

Ala
2080

Leu
2095

Gln
2110

Ser
2125

Gly
2140

Lys
2155

His

Lys

Glu

Ile

Tyr

Ile

Ala

Trp

Ala

Lys

Leu

Thr

His

Tyr

Phe

Met

Met

Gly

Ser

Arg

Pro

Ser

Pro

Phe

Asp

Leu

Asn

Leu

Ser

Ala

Leu

Glu

Asn

Asp

Lys

Thr

Met

Ser

Gly

Met

Ile

Leu

Gly

Leu

Pro

His

Lys

Phe

Leu

Lys

Ile

Ser

Lys

Val

Phe

Ser
1965

His
1980

Tyr
1995

Ser
2010

Leu
2025

Cys
2040

Gln
2055

Ala
2070

Glu
2085

Ile
2100

Leu
2115

Lys
2130

Phe
2145

Asn
2160

Met

Val

Asn

Lys

His

Gln

Ile

Arg

Pro

His

Tyr

Trp

Phe

Pro

Gly

Phe

Leu

Ala

Ala

Thr

Thr

Leu

Phe

Gly

Ile

Gln

Gly

Pro

Ser

Thr

Tyr

Gly

Gly

Pro

Ala

His

Ser

Ile

Ser

Thr

Asn

Ile



Ile

Ser

Ser

Ile

Pro

Arg

Gln

Ser

Ser

Val

Asn

Pro

Gly

Ala
2165

Thr
2180

Met
2195

Thr
2210

Ser
2225

Pro
2240

Lys
2255

Leu
2270

Gln
2285

Lys
2300

Ser
2315

Gln
2330

Cys
2345

Arg

Leu

Pro

Ala

Lys

Gln

Thr

Leu

Asp

Val

Leu

Ser

Glu

Tyr

Arg

Leu

Ser

Ala

Val

Met

Thr

Gly

Phe

Asp

Trp

Ala

Ile

Met

Gly

Ser

Arg

Asn

Lys

Ser

His

Gln

Pro

Val

Gln

Arg

Glu

Met

Tyr

Leu

Asn

Val

Met

Gln

Gly

Pro

His

Asp

Leu
2170

Leu
2185

Glu
2200

Phe
2215

His
2230

Pro
2245

Thr
2260

Tyr
2275

Trp
2290

Asn
2305

Leu
2320

Gln
2335

Leu
2350

His

Met

Ser

Thr

Leu

Lys

Gly

Val

Thr

Gln

Leu

Ile

Tyr

Pro

Gly

Lys

Asn

Gln

Glu

Val

Lys

Leu

Asp

Thr

Ala

Thr

Cys

Ala

Met

Gly

Trp

Thr

Glu

Phe

Ser

Arg

Leu

His

Asp

Ile

Phe

Arg

Leu

Thr

Phe

Phe

Phe

Tyr

Arg

Tyr
2175

Leu
2190

Ser
2205

Ala
2220

Ser
2235

Gln
2250

Gln
2265

Leu
2280

Gln
2295

Thr
2310

Leu
2325

Met
2340

Ser

Asn

Asp

Thr

Asn

Val

Gly

Ile

Asn

Pro

Arg

Glu

Ile

Ser

Ala

Trp

Ala

Asp

Val

Ser

Gly

Val

Ile

Val

Arg

Cys

Gln

Ser

Trp

Phe

Lys

Ser

Lys

Val

His

Leu



<210> 40

<211> 42

<212> DNA

<213> Artificial Sequence

<220>
<223> Synthetic

<400> 40
agcttcagcc agaatccacc tgtcctgaaa cgccaccaga gg

<210> 41
<211> 87
<212> DNA

<213> Artificial Sequence

<220>
<223> Synthetic

<400> 41
agcttcagcc agaatgtgag caacaatgtg agcaacaatg ccaccaataa tgctaccaac

ccacctgtcc tgaaacgcca ccagagg

<210> 42
<211> 75
<212> DNA

<213> Artificial Sequence

<220>
<223> Synthetic

<400> 42
agcttcagcc agaatgtgag caacaatgcc accaacaatg tgagcaaccc acctgtcctg

aaacgccacc agagg

<210> 43
<211> 63
<212> DNA

<213> Artificial Sequence

<220>
<223> Synthetic

<400> 43
agcttcagcc agaatgtgag caataatgcc accaacccac ctgtcctgaa acgccaccag

agg

42

60

87

75

60

63



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

<220>
<223>

<400>

44
54
DNA
Artificial Sequence

Synthetic

44

agcttcagcc agaatgtgag caataatcca cctgtcctga aacgccacca gagg

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

<220>
<223>

<400>

45

51

DNA

Artificial Sequence

Synthetic

45

agcttcagcc agaataggag cctgccacct gtcctgaaac gccaccagag g

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

<220>
<223>

<400>

46

93

DNA

Artificial Sequence

Synthetic

46

agcttcagcc agaatgccac taatgtgtct aacaactctg ctacctctgec tgactctgcet

gtgagcccac ctgtcctgaa acgccaccag agg

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

<220>
<223>

<400>

47

69

DNA

Artificial Sequence

Synthetic

47

agcttcagcc agaatgccac caactatgtg aacaggagcc tgccacctgt cctgaaacgc

caccagagg

<210>
<211>

48
105

54

51

60

93

60

69



<212>
<213>

<220>
<223>

<400>

DNA
Artificial Sequence

Synthetic

48

agcttcagcc agaatgccac caactatgtg aacaggagcc tgtctgccac ctctgcectgac

tctgctgtga gccagaatcc acctgtcctg aaacgccacc agagg

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

<220>
<223>

<400>

49

84

DNA

Artificial Sequence

Synthetic

49

agcttcagcc agaatgtgag caacaatgtg agcaatgctg tgtctgctgt gtctgctcca

cctgtcctga aacgccacca gagg

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

<220>
<223>

<400>

50
90
DNA
Artificial Sequence

Synthetic

50

agcttcagcc agaatatcac tgtggcctct gccacctcta acatcactgt ggcctctget

gacccacctg tcctgaaacg ccaccagagg

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

<220>
<223>

<400>

51

72

DNA

Artificial Sequence

Synthetic

51

agcttcagcc agaatatcac tgtgaccaac atcactgtga ctgccccacc tgtcctgaaa

cgccaccaga gg

60

105

60

84

60

90

60

72



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

52
72
DNA

<220>
<223> Synt

<400> 52

hetic

Artificial Sequence

agcttcagcc agaatcagac tgtgaccaac atcactgtga ctgccccacc tgtcctgaaa

cgccaccaga

<210> 53
<211> 93
<212> DNA
<213>

<220>

<223> Synt

<400> 53

g8

hetic

Artificial Sequence

agcttcagcc agaatgccac taatgtgtct aacaacagca acaccagcaa tgacagcaat

gtgtctccac ctgtcctgaa acgccaccag agg

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

54
2674
DNA

<220>

<223> Synt

<400> 54
gacgatttaa

ttatccgctc

tgcctaatga

gggaaacctg
gcgtattggg
gcggegagesg
taacgcagga
cgcgttgctg

ctcaagtcag

hetic

atgacaagct
acaattccac
gtgagctaac
tcgtgccagc
cgctcttccg
gtatcagctc
aagaacatgt

gecgtttttcc

aggtggcgaa

Artificial Sequence

tggcgtaatc
acaacatacg
tcacattaat
tgcattaatg
cttcctcgct
actcaaaggc
gagcaaaagg
ataggctccg

acccgacagg

atggtcatag
agccggaagc
tgcgttgcgc
aatcggccaa
cactgactcg
ggtaatacgg
ccagcaaaag
cccccctgac

actataaaga

ctgtttcctg
ataaagtgta
tcactgcccg
cgegeggesa
ctgcgctcgg
ttatccacag
gccaggaacc
gagcatcaca

taccaggcgt

tgtgaaattg
aagcctgggg
ctttccagtc
gaggeggttt
tcgttcggct
aatcagggga
gtaaaaaggc
aaaatcgacg

ttccccctgg

60

72

60

93

60

120

180

240

300

360

420

480

540



aagctccctc
tctcccttceg
gtaggtcgtt
cgccttatcc
ggcagcagcc
cttgaagtgg
gctgaagcca
cgctggtagc
tcaagaagat
ttaagggatt
aaaatgaagt
atgcttaatc
ctgactcccc
tgcaatgata
agccggaagsg
taattgttgc
tgccattgct
cggttcccaa
ctccttcggt
tatggcagca
tggtgagtac
cccggecgtca
tggaaaacgt
gatgtaaccc
tgggtgagca
atgttgaata

tctcatgagc

gtgcgctctc
ggaagcgtgg
cgctccaagc
ggtaactatc
actggtaaca
tggcctaact
gttaccttcg
ggtggttttt
cctttgatct
ttggtcatga
tttaaatcaa
agtgaggcac
gtcgtgtaga
ccgcgagacc
gccgagegea
cgggaagcta
acaggcatcg
cgatcaaggc
cctccgatcg
ctgcataatt
tcaaccaagt
atacgggata
tcttcggggc
actcgtgcac
aaaacaggaa
ctcatactct

ggatacatat

ctgttccgac
cgctttctca
tgggctgtgt
gtcttgagtc
ggattagcag
acggctacac
gaaaaagagt
ttgtttgcaa
tttctacggg
gattatcaaa
tctaaagtat
ctatctcagc
taactacgat
cacgctcacc
gaagtggtcc
gagtaagtag
tggtgtcacg
gagttacatg
ttgtcagaag
ctcttactgt
cattctgaga
ataccgcgcc
gaaaactctc
ccaactgatc
ggcaaaatgc
tcctttttca

ttgaatgtat

cctgeccgcett
tagctcacgc
gcacgaaccc
caacccggta
agcgaggtat
tagaagaaca
tggtagctct
gcagcagatt
gtctgacgct
aaggatcttc
atatgagtaa
gatctgtcta
acgggagesc
ggctccagat
tgcaacttta
ttcgccagtt
ctcgtcgttt
atcccccatg
taagttggcc
catgccatcc
atagtgtatg
acatagcaga
aaggatctta
ttcagcatct
cgcaaaaaag
atattattga

ttagaaaaat

accggatacc
tgtaggtatc
cccgttcagc
agacacgact
gtaggcggtsg
gtatttggta
tgatccggca
acgcgcagaa
cagtggaacg
acctagatcc
acttggtctg
tttcgttcat
ttaccatctg
ttatcagcaa
tccgcctcca
aatagtttgc
ggtatggctt
ttgtgcaaaa
gcagtgttat
gtaagatgct
cggcgaccga
actttaaaag
ccgctgttga
tttactttca
ggaataaggg
agcatttatc

aaacaaatag

tgtccgectt
tcagttcggt
ccgaccgctg
tatcgccact
ctacagagtt
tctgecgctct
aacaaaccac
aaaaaggatc
aaaactcacg
ttttaaatta
acagttacca
ccatagttgc
gccccagtgc
taaaccagcc
tccagtctat
gcaacgttgt
cattcagctc
aagcggttag
cactcatggt
tttctgtgac
gttgctcttg
tgctcatcat
gatccagttc
ccagcgtttc
cgacacggaa

agggttattg

gggttccgeg

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160



cacatttccc cgaaaagtgc cacctgacgt ctaagaaacc attattatca tgacattaac 2220

ctataaaaat aggcgtatca cgaggccctt tcgtctcgecg cgtttcggtg atgacggtga 2280
aaacctctga cacatgcagc tcccggagac ggtcacagct tgtctgtaag cggatgccgg 2340
gagcagacaa gcccgtcagg gcgecgtcage gggtgttgge gggtgtcggg gectggettaa 2400
ctatgcggca tcagagcaga ttgtactgag agtgcaccat atgcggtgtg aaataccgca 2460
cagatgcgta aggagaaaat accgcatcag gcgccattcg ccattcaggc tgcgcaactg 2520
ttgggaaggg cgatcggtgc gggcctcttc gctattacgec cagectggcga aagggggatg 2580
tgctgcaagg cgattaagtt gggtaacgcc agggttttcc cagtcacgac gttgtaaaac 2640
gacggccagt gaattcctcg agatttaaat gacg 2674
<210> 55

<211> 1015

<212> DNA

<213> Artificial Sequence

<220>
<223> Synthetic

E;g?;tagic atggtcatag ctgtttcctg tgtgaaattg ttatccgctc acaattccac 60
acaacatacg agccggaagc ataaagtgta aagcctgggg tgcctaatga gtgagctaac 120
tcacattaat tgcgttgcgc tcactgcccg ctttccagtc gggaaacctg tcgtgccagce 180
tgcattaatg aatcggccaa cgcgecgggga gaggeggttt gecgtattggg cgectcecttecg 240
cttcctcgect cactgactcg ctgecgectcgg tcgttcgget gecggegageg gtatcagcetc 300
actcaaaggc ggtaatacgg ttatccacag aatcagggga taacgcagga aagaacatgt 360
gagcaaaagg ccagcaaaag gccaggaacc gtaaaaaggc cgcgttgectg gegtttttcec 420
ataggctccg cccccctgac gagcatcaca aaaatcgacg ctcaagtcag aggtggcgaa 480
acccgacagg actataaaga taccaggcgt ttccccctgg aagctccctc gtgegcectctc 540
ctgttccgac cctgeccgectt accggatacc tgtccgectt tctcccttcg ggaagegtgg 600
cgctttctca tagctcacgec tgtaggtatc tcagttcggt gtaggtcgtt cgctccaagc 660
tgggctgtgt gcacgaaccc cccgttcage ccgaccgetg cgecttatcc ggtaactatc 720

gtcttgagtc caacccggta agacacgact tatcgccact ggcagcagcc actggtaaca 780



ggattagcag agcgaggtat gtaggcggtg

acggctacac
gaaaaagagt
ttgtttgcaa
<210> 56

<211> 861
<212> DNA

<213>

<220>
<223>

<400> 56
ttaccaatgc

agttgcctga
cagtgctgca
ccagccagcc
gtctattaat
cgttgttgcc
cagctccggt
ggttagctcc
catggttatg
tgtgactggt
ctcttgcccg
catcattgga
cagttcgatg
cgtttctggg
acggaaatgt
<210> 57
<211>

<212>
<213>

DNA

7865

tagaagaaca
tggtagctct

gcagcagatt

Synthetic

ttaatcagtg
ctcceccgtceg

atgataccgc

ggaaggegccyg
tgttgccggg
attgctacag
tcccaacgat
ttcggtcctc
gcagcactgc
gagtactcaa
gcgtcaatac
aaacgttctt
taacccactc
tgagcaaaaa

tgaatactca

gtatttggta
tgatccggca

acgcgcagaa

Artificial Sequence

aggcacctat
tgtagataac
gagacccacg
agcgcagaag
aagctagagt
gcatcgtggt
caaggcgagt
cgatcgttgt
ataattctct
ccaagtcatt
gggataatac

cggggcgaaa

gtgcacccaa

caggaaggca

t

Artificial Sequence

ctacagagtt
tctgecgectct
aacaaaccac

aaaaaggatc

ctcagcgatc
tacgatacgg
ctcaccggct
tggtcctgca
aagtagttcg
gtcacgctcg
tacatgatcc
cagaagtaag
tactgtcatg
ctgagaatag
cgcgccacat
actctcaagg
ctgatcttca

aaatgccgca

cttgaagtgg
gctgaagcca
cgctggtagc

tcaagaagat

tgtctatttc
gagggcttac
ccagatttat
actttatccg
ccagttaata
tcgtttggta
cccatgttgt
ttggccgcag
ccatccgtaa
tgtatgcggc
agcagaactt
atcttaccgc
gcatctttta

aaaaagggaa

tggcctaact
gttaccttcg
ggtggttttt

ccttt

gttcatccat
catctggccc
cagcaataaa
cctccatcca
gtttgcgcaa
tggcttcatt
gcaaaaaagc
tgttatcact
gatgcttttc
gaccgagttg
taaaagtgct
tgttgagatc
ctttcaccag

taagggcgac

840

900

960

1015

60

120

180

240

300

360

420

480

540

600

660

720

780

840

861



<220>
<223>

<400> 57
tcgecgegttt

cagcttgtct
ttggcgggts
accatatgcg
attcgccatt
tacgccagct
tttcccagtc
tggccactcc
gacgcceggsg
ccaactccat
aatattaacc
gaggctgctg
aagtccacaa
ctctagacaa
aatcagaatc
gtgagtataa
gggegegeceg
ttctgcttct
atgcagtctg
tccttcccat
cacctgttca
caggctgagg
agcctgcatg
cagacctccc

gtgtggcagg

Synthetic

cggtgatgac
gtaagcggat
tcggggcetgg
gtgtgaaata
caggctgcgc
ggcgaaages
acgacgttgt
ctctctgcgc
ctttgcccgg
cactaggggt
aaggtcaccc
gtgaatatta
atgacctatt
ggttcatatt
agcaggtttg
aagccccagg
ccaccatgca
ctgccaccag
acctggggga
tcaacacctc
acattgccaa

tgtatgacac

ctgtgggegt
agagggagaa

tcctcaagga

ggtgaaaacc
gcegggagea
cttaactatg
ccgcacagat
aactgttggg
ggatgtgctg
aaaacgacgg
gctcgctcegc
gcggcctcag
tcctgagttt
cagttatcgg
accaaggtca
aagaatattt
tgtatgggtt
cagtcagatt
ctgggagcag
gattgagctg
gagatactac
gctgectgtg
tgtggtctac
acccaggcca
tgtggtcgtc
cagctactgg
ggaggatgac

gaatggcccc

tctgacacat
gacaagcccg
cggcatcaga
gcgtaaggag
aagggcgatc
caaggcgatt
ccagtgaatt
tcactgaggc
tgagcgagcg
aaacttcgtc
aggagcaaac
ccccagttat
catagaacga
acttattctc
ggcagggata
ccatcacaga
agcacctgct
ctggggsctg
gatgccaggt
aagaagaccc
ccctggatgg
accctcaaga
aagtcctctg
aaagtgttcc

actgcctctg

gcagctcccg
tcagggegceg
gcagattgta
aaaataccgc
ggtgegggcec
aagttgggta

cctcgagatt

cgggcgacca
agcgcgcaga
gacggesgeag
aggggctaag
cggaggagea
atgttccgat
tctttgttga
agcagcctag
agtccactca
tcttcctgtg
tggagctttc
tcccacccag
tctttgtgga
gactcctggg

acatggcctc

agggggctga
ctgggaagag

acccaccctg

gagacggtca
tcagcgggtg
ctgagagtgc
atcaggcgcc
tcttcgctat
acgccagggt
taaatgacgt
aaggtcgccc
gagggagtgg
gctgetggtg
tccaccgggg

aacaggggct

gctctaatct
ctaagtcaat
ctcaggagaa
ttcttggcag
cctgctgagg
ttgggactac
agtgcccaaa
gttcactgac
acccaccatt
ccaccctgtg
gtatgatgac
ccacacctat

cctgacctac

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500



tcctaccttt
ctggtgtgca
ctcctgtttg
atgcaggaca
tatgtgaaca
gtgattggca
ctggtcagga
cagaccctgc
catgatggca
atgaagaaca
gtggtccgct
aaacacccca
ccactggtcc
cagaggattg
aagaccaggg

gtgggggaca

ccacatggca
cacctcaagg
gtggaggatg
gtgaacatgg
gagtctgtgg
tctgtctttg
aaccctgctg
atcaatggct
tggtacattc
accttcaaac

actgtgttca

ctcatgtgga

gggagggctc
ctgtctttga
gggatgctgc
ggagcctgcc
tggggacaac
accacagaca
tgatggacct
tggaggccta
atgaggagsgc
ttgatgatga
agacctgggt
tggcccctga
gacgcaagta
aggccattca
ccctgctcat
tcactgatgt
acttccccat

gaccCaaccaa

agagggacct
accagaggssg
atgagaacag
gggtgcagct
atgtgtttga
tttctattgg
acaagatggt

tgagcatgga

cctggtcaag
cctggccaaa
tgagggcaag
ctctgccagg
tggactcatt
ccctgaggtg
ggccagcctg
cggacagttc
tgtcaaggtg
tgaggactat
caacagccca
gcactacatt
tgacaggagc
caagaaagtc
gcatgagtct
catcttcaag
caggcccctg
tctgecctggg
atctgacccc
ggcctctggc
aaaccagatc
gagctggtac
ggaggaccct
cagcctccag
ggcccagact
gtatgaggac

gaaccctggc

gacctcaact
gagaagaccc
agctggcact
gcctggcecca
ggctgccaca
cactccattt
gagatcagcc
ctgctgttct
gacagctgcc
gatgatgacc
tccttcattc
gctgetgagg
tacaagagcc
aggttcatgg
ggcatcctgg
aaccaggcct
tacagccgca
gagatcttca
aggtgcctca
ctgattggcc
atgtctgaca
ctgactgaga
gagttccagg
ctttctgtct
gacttccttt
accctgaccc

ctgtggattc

ctggactgat
agaccctgca
ctgaaaccaa
agatgcacac
ggaaatctgt
tcctggaggs
ccatcacctt
gccacatcag
ctgaggagcc
tgactgactc
agatcaggtc
aggaggactg
agtacctcaa
cctacactga
gcccactcect
ccaggcccta
ggctgccaaa
agtacaagtg
ccagatacta
cactgctcat
agaggaatgt
acattcagcg
ccagcaacat
gcctgcatga
ctgtcttctt
tcttcccatt

tgggatgcca

tggggccctg

caagttcatt
gaactccctg
tgtgaatggc
ctactggcat
ccacaccttc
cctcactgcc
ctcccaccag
acagctcagg
tgagatggat
tgtggccaag
ggactatgcc
caatggccca
tgaaaccttc

gtatggggag

caacatctac
gggggtgaaa
gactgtcact
ctccagcttt
ctgctacaag
gattctgttc
cttcctgccc
catgcactcc
ggtggcctac
ctctggctac

ctctggggag

caactctgac

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940

3000

3060

3120



ttccgcaaca
gactactatg
attgagccca
aaacgccacc
tatgatgaca
gagaaccaga
gagcgcctgt
tctggctctg
acccagcccc
agggctgagg
agcttctaca
aagaactttg
gcccccacca
gagaaggatg
aaccctgccc
gatgaaacca
aacattcaga
tacatcatgg
ctgctttcta
actgtgcgca
gagactgtgg
gagcacctgc
cccctgggaa
ggccagtggg
accaaggagc
atcaagaccc

atgtacagcc

ggggcatgac

aggacagcta
ggagcttcag
agagggagat
ccatttctgt
gcccaaggag

gggactatgg

tgccacagtt
tgtacagagg
tggaggacaa
gctccctcat
tgaaacccaa
aggatgagtt
tgcactctgg
atggaaggca
agagctggta
tggaggaccc
acaccctgcc
tgggctccaa
agaaggagga
agatgctgcc
atgctggcat
tggcctctgg
cccccaagcet
cattcagctg

agggggccag

tggatggcaa

tgccctgctc
tgaggacatc
ccagaatgtg
caccaggacc
ggagatgaag
cttccagaag
catgagctcc
caagaaagtg
ggagctgaat
catcatggtg
cagctatgag
tgaaaccaag
tgactgcaag
cctgattggc
agtgactgtg
cttcactgag
caccttcaaa
tgggcttgtc
tgagaacatt
gtacaagatg
ctccaaagct
gagcaccctg
ccacatcagg
ggccaggctc
gatcaaagtg
gcagaagttc

gaaatggcag

aaagtctcct
tctgcctacc
agcaataatg
accctccagt
aaagaggact
aagaccaggc
agcccccatg
gtcttccaag
gagcacctgg
accttccgca
gaggaccaga
acctacttct
gcctgggect
ccactcctgg
caggagtttg
aacatggagc
gagaactacc
atggcccagg
cactccatcc
gccctgtaca
ggcatctgga
ttcctggtct
gacttccaga
cactactctg
gacctgctgg
tccagcctgt

acctacagag

cctgtgacaa
tgctcagcaa
ccaccaaccc
ctgaccagga
ttgacatcta
actacttcat
tcctcaggaa
agttcactga
gactcctggg
accaggcctc
ggcagggeec
ggaaagtcca
acttctctga
tctgccacac
ccctcttctt
gcaactgcag
gcttccatgc
accagaggat
acttctctgg
acctctaccc
gggtggagty
acagcaacaa
tcactgcctc
gatccatcaa
cccccatgat
acatcagcca

gcaactccac

gaacactggg

gaacaatgcc
acctgtcctg
ggagattgac
tgacgaggac
tgctgctgtg
cagggcccag
tggcagcttc
cccatacatc
caggccctac
tgagccacgc
gcaccacatg
tgtggacctg
caacaccctg
caccatcttt
ggccccatgc
catcaatggc
caggtggtac
gcatgtcttc
tggggtcttt
cctcattggg
gtgccagacc
tggccagtat
tgcctggagc
catccatggc
gttcatcatc

tggaacactc

3180

3240

3300

3360

3420

3480

3540

3600

3660

3720

3780

3840

3900

3960

4020

4080

4140

4200

4260

4320

4380

4440

4500

4560

4620

4680

4740



atggtcttct
atcatcgcca
atggagctga
gccatttctg
agcccaagca
aacaacccaa
accacccagg
tccagccagg
cagggcaacc
agatacctga
ctgggatgtg
aataaaagat
cgcgaaggaa
tgaggceggg
cgagcgagceg
atggtcatag
agccggaagc
tgecgttgcgce
aatcggccaa
cactgactcg
ggtaatacgg
ccagcaaaag
cccccctgac
actataaaga
cctgeccgcett
tagctcacgc

gcacgaaccc

ttggcaatgt
gatacatcag
tgggctgtga
atgcccagat
aggccaggct
aggagtggct
gggtcaagag
atggccacca
aggacagctt
ggattcaccc
aggcccagga
ctttattttc
cccctagtga
cgaccaaagg
cgcagagagg
ctgtttcctg
ataaagtgta
tcactgcccg
cgegeggesga
ctgcgectcgg
ttatccacag
gccaggaacc
gagcatcaca
taccaggcgt
accggatacc
tgtaggtatc

cccgttcagc

ggacagctct
gctgcacccc
cctgaactcc
cactgcctcc
gcacctccag
gcaggtggac
cctgctcacc
gtggaccctc
cacccctgtg
ccagagctgg
cctgtactga
attagatctg
tggagttggc
tcgcccgacg
gagtggccaa
tgtgaaattg
aagcctgggg
ctttccagtc
gaggeggttt
tcgttcggct
aatcagggga
gtaaaaaggc
aaaatcgacg
ttccccctgg
tgtccgectt
tcagttcggt

ccgaccgctg

ggcatcaagc
acccactaca
tgcagcatgc
agctacttca
ggaaggagca
ttccagaaga
agcatgtatg
ttcttccaga
gtgaacagcc
gtccaccaga
tgagcggcecg
tgtgttggtt
cactccctct
cccgggettt
gacgatttaa
ttatccgctc

tgcctaatga

gggaaacctg
gcgtattggg
gcggegagesg
taacgcagga
cgcgttgctg
ctcaagtcag
aagctccctc
tctcccttceg
gtaggtcgtt

cgccttatcc

acaacatctt
gcatccgcag
ccctgggcat
ccaacatgtt
atgcctggag
ccatgaaggt
tgaaggagtt
atggcaaggt
tggacccccc
ttgccctgag
ctcttagtag
ttttgtgtgt
ctgcgcgctc
geeegggees
atgacaagct
acaattccac
gtgagctaac
tcgtgccagc
cgctcttccg
gtatcagctc
aagaacatgt
gecgtttttcc
aggtggcgaa
gtgcgctctc
ggaagcgtgg
cgctccaagc

ggtaactatc

caacccccca
caccctcagg
ggagagcaag
tgccacctgg
gccccaggtc
cactgggstg
cctgatcagc
caaggtgttc
cctcctgacc
gatggaggtc
cagtatcgat
taattaagct
gctcgctcac
cctcagtgag
tggcgtaatc
acaacatacg
tcacattaat
tgcattaatg
cttcctcgct
actcaaaggc
gagcaaaagg
ataggctccg
acccgacagg
ctgttccgac
cgctttctca
tgggctgtgt

gtcttgagtc

4800

4860

4920

4980

5040

5100

5160

5220

5280

5340

5400

5460

5520

5580

5640

5700

5760

5820

5880

5940

6000

6060

6120

6180

6240

6300

6360



caacccggta
agcgaggtat
tagaagaaca
tggtagctct
gcagcagatt
gtctgacgct
aaggatcttc
atatgagtaa
gatctgtcta
acgggagesc
ggctccagat
tgcaacttta
ttcgccagtt
ctcgtcgttt
atcccccatg
taagttggcc
catgccatcc
atagtgtatg
acatagcaga
aaggatctta
ttcagcatct
cgcaaaaaag
atattattga
ttagaaaaat
ctaagaaacc

tcgtc

agacacgact
gtaggcggtg
gtatttggta
tgatccggca
acgcgcagaa
cagtggaacg
acctagatcc
acttggtctg
tttcgttcat
ttaccatctg
ttatcagcaa
tccgcctcca
aatagtttgc
ggtatggctt
ttgtgcaaaa
gcagtgttat
gtaagatgct
cggcgaccga
actttaaaag
ccgctgttga
tttactttca
ggaataaggg
agcatttatc
aaacaaatag

attattatca

tatcgccact
ctacagagtt
tctgegctct
aacaaaccac
aaaaaggatc
aaaactcacg
ttttaaatta
acagttacca
ccatagttgc
gccccagtgc
taaaccagcc
tccagtctat
gcaacgttgt
cattcagctc
aagcggttag
cactcatggt
tttctgtgac
gttgctcttg
tgctcatcat
gatccagttc
ccagcgtttc
cgacacggaa
agggttattg

gggttccgeg

tgacattaac

ggcagcagcc
cttgaagtgg
gctgaagcca
cgctggtagc
tcaagaagat
ttaagggatt
aaaatgaagt
atgcttaatc
ctgactcccc
tgcaatgata
agccggaagg
taattgttgc
tgccattgct
cggttcccaa
ctccttcggt
tatggcagca
tggtgagtac
cccggcecgtca
tggaaaacgt
gatgtaaccc
tgggtgagca
atgttgaata
tctcatgagc
cacatttccc

ctataaaaat

actggtaaca
tggcctaact
gttaccttcg
ggtggttttt
cctttgatct
ttggtcatga
tttaaatcaa
agtgaggcac
gtcgtgtaga
ccgcgagacc
gccgagegea
cgggaagcta
acaggcatcg
cgatcaaggc
cctccgatcg
ctgcataatt
tcaaccaagt
atacgggata
tcttcggggc
actcgtgcac
aaaacaggaa
ctcatactct
ggatacatat
cgaaaagtgc

aggcgtatca

ggattagcag
acggctacac
gaaaaagagt
ttgtttgcaa
tttctacggg
gattatcaaa
tctaaagtat
ctatctcagc
taactacgat
cacgctcacc
gaagtggtcc
gagtaagtag
tggtgtcacg
gagttacatg
ttgtcagaag
ctcttactgt
cattctgaga
ataccgcgcc
gaaaactctc
ccaactgatc
ggcaaaatgc
tcctttttca
ttgaatgtat
cacctgacgt

cgaggccctt

6420

6480

6540

6600

6660

6720

6780

6840

6900

6960

7020

7080

7140

7200

7260

7320

7380

7440

7500

7560

7620

7680

7740

7800

7860

7865



