eolf-seql
SEQUENCE LISTING

<110> PFIZER INC.

<120> Prostate-Associated Antigens and vaccine-Based Immunotherapy
Regimens

<130> PC71854A

<150> 61/642,844
<151> 2012-05-04

<160> 56

<170> PatentIn version 3.5

<210> 1

<211> 750

<212> PRT

<213> Homo sapiens
<400> 1

Met Trp Asn Leu Leu His Glu Thr Asp Ser Ala val Ala Thr Ala Arg
1 5 10 15

Arg Pro Arg Trp Leu Cys Ala Gly Ala Leu val Leu Ala Gly Gly Phe
20 25 30

Phe Leu Leu Gly Phe Leu Phe Gly Trp Phe Ile Lys Ser Ser Asn Glu
35 40 45

Ala Thr Asn Ile Thr Pro Lys His Asn Met Lys Ala Phe Leu Asp Glu
50 55 60

Leu Lys Ala Glu Asn Ile Lys Lys Phe Leu Tyr Asn Phe Thr GIn Ile
65 70 75 80

Pro His Leu Ala Gly Thr Glu GIn Asn Phe GIn Leu Ala Lys Gln Ile
85 90 95

Gln Ser GIn Trp Lys Glu Phe Gly Leu Asp Ser val Glu Leu Ala His
100 105 110

Tyr Asp val Leu Leu Ser Tyr Pro Asn Lys Thr His Pro Asn Tyr Ile
115 120 125

Ser Ile Ile Asn Glu Asp Gly Asn Glu ITle Phe Asn Thr Ser Leu Phe
130 135 140

Glu Pro Pro Pro Pro Gly Tyr Glu Asn val Ser Asp Ile val Pro Pro
145 150 155 160

Phe Ser Ala Phe Ser Pro GIn Gly Met Pro Glu Gly Asp Leu val Tyr
165 170 175

val Asn Tyr Ala Arg Thr Glu Asp Phe Phe Lys Leu Glu Arg Asp Met
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Lys

Phe

val

225

Ser

Asn

Pro

Leu

Leu

305

Phe

Thr

Asp

Leu

Glu

Tyr

Ile

Arg

Ile

Tyr

Ile

Ala

Pro

290

Leu

Ser

Ser

Arg

Arg

Ile

Phe

Phe

Trp

Ile

Asn

195

Gly

Leu

Pro

Leu

Asn

275

Ser

Glu

Leu

Thr

Ile

355

Tyr

Asp

Gly

Ala

Ala

435

Asn

180

cys

Asn

Tyr

Asp

Asn

260

Glu

Ile

Lys

Lys

Gln

340

Tyr

val

Pro

Thr

Ser

420

Glu

Ala

Ser

Lys

Ser

Gly

Leu

Tyr

Pro

Met

val

325

Lys

Asn

Ile

Gln

Leu

405

Trp

Glu

Asp

Gly

val

Asp

230

Trp

Asn

Ala

val

Gly

Pro

val

val

Leu

Ser

390

Lys

Asp

Asn

Ser

Asn

Gly

Tyr

His

295

Gly

Tyr

Lys

Ile

Gly

Gly

Lys

Ala

Ser

Ser

Ile

200

Asn

Ala

Leu

Ala

Arg

Pro

Ser

Asn

Met

Gly

Gly

Ala

Glu

Glu

Arg

Ile

185

val

Ala

Asp

Pro

Gly

Arg

Ile

Ala

val

His

345

Thr

His

Ala

Gly

Glu

425

Leu

Glu

eolf-seql

ITe Ala Arg

Gln
Tyr
Gly
Asp
Gly
Gly
Pro
Gly
Ile
Leu
Arg
val
Trp
4

Phe
Leu

Gly

Leu

Phe

235

Gly

Pro

Ile

Tyr

Pro

315

Pro

His

Arg

Asp

val

395

Arg

Gly

Gln

Asn

Page 2

Ala

220

Ala

Gly

Leu

Ala

Tyr

300

Asp

Gly

Ser

Gly

Ser

380

His

Pro

Leu

Tyr

Tyr

205

Gly

Pro

val

Thr

Glu

285

Asp

Ser

Phe

Thr

Ala

365

Trp

Glu

Arg

Leu

Arg

Thr

190

Gly

Ala

Gly

Gln

Pro

270

Ala

Ala

Ser

Thr

Asn

350

val

val

Ile

Arg

Leu

Lys

Lys

val

Arg

Gly

val

Gln

Trp

Gly

Glu

Glu

Phe

val

Thr

415

Ser

val

Arg

val

Gly

Lys

Gly

Tyr

Gly

Lys

val

Pro

Gly

Thr

val



Trp

Ser

Gly

Ala

Leu

Asp

Tyr

625

Glu

Asn

Arg

His

Phe

705

Pro

450

cys

Lys

Thr

Lys

Ile

530

Phe

val

Gln

Pro

Lys

610

Ser

Ile

Pro

Ala

val

690

Pro

Ser

Thr

Ser

Lys

Leu

515

Ala

Ser

Glu

val

Phe

595

Ile

val

Ala

Ile

Phe

675

Ile

Gly

Lys

Pro

Pro

Ser

Gly

Lys

Tyr

Ser

Ser

val

660

Ile

Tyr

Ile

Ala

Leu

Asp

485

Ser

Ser

Gly

Tyr

Phe

565

Gly

cys

Ser

Phe

Asp

Ala

Tyr

Trp

Met

470

Glu

Pro

Gly

Arg

Pro

550

Tyr

Gly

Arg

Ile

Asp

Phe

Arg

Pro

Pro

Asp

Gly

455

Tyr

Gly

Ser

Asn

Ala

535

Leu

Asp

Met

Asp

ser

615

Ser

Ser

Met

Leu

ser

695

Ala

Glu

Ser

Phe

Pro

Asp

520

Arg

Tyr

Pro

val

Tyr

600

Met

Leu

Glu

Met

Gly

Ser

Leu

val

Leu

Glu

Glu

505

Phe

Tyr

His

Met

Phe

585

Ala

Lys

Phe

Arg

Asn

665

Leu

His

Phe

Lys

eolf-seql

460

val His Asn

Gly

490

Phe

Glu

Thr

Ser

Phe

570

Glu

val

His

ser

Leu

650

Asp

Pro

Asn

Asp

Arg

475

Lys

Ser

val

Lys

val

555

Lys

Leu

val

Pro

Ala

635

Gln

Gln

Asp

Lys

Ile

715

Gln

Page 3

Ser

Gly

Phe

Asn

540

Tyr

Tyr

Ala

Leu

Gln

620

val

Asp

Leu

Arg

Tyr

700

Glu

Leu

Leu

Met

Phe

525

Trp

Glu

His

Asn

Lys

Phe

Met

Pro

685

Ala

Ser

Tyr

Thr

Tyr

Pro

510

Gln

Glu

Thr

Leu

ser

590

Lys

Met

Asn

Asp

Phe

670

Phe

Gly

Lys

val

Lys

Glu

495

Arg

Arg

Thr

Tyr

Thr

575

Ile

Tyr

Lys

Phe

655

Leu

Tyr

Glu

val

Ala

Glu

480

Ser

Ile

Leu

Asn

Glu

560

val

val

Thr
Thr

640

Ser

Arg

Ser

Asp
720



Phe Thr val Gln Ala Ala Ala Glu Thr Leu Ser Glu val Ala
750

<210> 2

<211> 2250
<212> DNA
<213> Homo

<400> 2
atgtggaatc

ctgtgcgctg
tggtttataa
tttttggatg
ccacatttag
aaagaatttg
aataagactc
acatcattat
ttcagtgctt
cgaactgaag
gtaattgcca
ggggccaaag
tcctatccag
ctgaatggtg
cgtggaattg
gatgcacaga
ggaagtctca
aaagtcaaga
actctcagag
tgggtgtttg
agctttggaa
tgggatgcag
ctccttcaag
actctgagag
ctgaaaagcc
agtccttccc
tttgaggtgt

tgggaaacaa

725

740

sapiens

tccttcacga
gggcgctggt
aatcctccaa
aattgaaagc
caggaacaga
gcctggattc
atcccaacta
ttgaaccacc
tctctcctca
acttctttaa
gatatgggaa
gagtcattct
atggttggaa
caggagaccc
cagaggctgt
agctcctaga
aagtgcccta
tgcacatcca
gagcagtgga
gtggtattga
cactgaaaaa
aagaatttgg
agcgtggcgt
ttgattgtac
ctgatgaagg
cagagttcag
tcttccaacg

acaaattcag

aaccgactcg
gctggcgggt
tgaagctact
tgagaacatc
acaaaacttt
tgttgagcta
catctcaata
tcctccagga
aggaatgcca
attggaacgg
agttttcaga
ctactccgac
tcttcctgga
tctcacacca
tggtcttcca
aaaaatgggt
caatgttgga
ctctaccaat
accagacaga
ccctcagagt
ggaagggtgg
tcttcttggt
ggcttatatt
accgctgatg
ctttgaaggc
tggcatgccc
acttggaatt

cggctatcca

eolf-seql

730

745

gctgtggcca
ggcttctttc
aacattactc
aagaagttct
cagcttgcaa
gcacattatg
attaatgaag
tatgaaaatg
gagggcgatc
gacatgaaaa
ggaaataagg
cctgctgact
ggtggtgtcc
ggttacccag
agtattcctg
ggctcagcac
cctggcttta
gaagtgacaa
tatgtcattc
ggagcagctg
agacctagaa
tctactgagt
aatgctgact
tacagcttgg
aaatctcttt
aggataagca
gcttcaggca

ctgtatcaca
Page 4

ccgcgegecg
tcctcggett
caaagcataa
tatataattt
agcaaattca
atgtcctgtt
atggaaatga
tttcggatat
tagtgtatgt
tcaattgctc
ttaaaaatgc
actttgctcc
agcgtggaaa
caaatgaata
ttcatccaat
caccagatag
ctggaaactt
gaatttacaa
tgggaggtca
ttgttcatga
gaacaatttt
gggcagagga
catctataga
tacacaacct
atgaaagttg
aattgggatc
gagcacggta
gtgtctatga

735

cccgegetgg
cctcttcggg
tatgaaagca
tacacagata
atcccagtgg
gtcctaccca
gattttcaac
tgtaccacct
taactatgca
tgggaaaatt
ccagctggca
tggggtgaag
tatcctaaat
tgcttatagg
tggatactat
cagctggaga
ttctacacaa
tgtgataggt
ccgggactca
aattgtgagg
gtttgcaagc
gaattcaaga
aggaaactac
aacaaaagag
gactaaaaaa
tggaaatgat
tactaaaaat

aacatatgag

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

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



ttggtggaaa
ggagggatgg
gctgtagttt
gaaatgaaga
gaaattgctt
ttaagaatga
ttaccagaca
gcaggggagt
ccttccaagg
gcagctgcag
<210> 3

<211> 739
<212> PRT
<213> Arti

<220>
<223>

<400> 3
Met Ala Ser
1

Ala

Leu Gly

Ser
35

Lys Ser

Phe
50

Ala Leu

Leu Phe Thr

65

Leu Ala Lys

val Glu Leu

Asn
115

His Pro

Thr
130

Asn Ser

agttttatga
tgtttgagct
taagaaagta
catacagtgt
ccaagttcag
tgaatgatca
ggccttttta
cattcccagg

cctggggaga
agactttgag

ficial

Ala Arg
5

Gly Phe

20

Ser Glu

Asp Glu
Ile

Gln

Ile
85

Gln

Ala His

100

Tyr Ile

Leu Phe

Arg Pro

Phe

Ala

Met

Pro

70

Gln

Tyr

Ser

Glu

tccaatgttt
agccaattcc
tgctgacaaa
atcatttgat
tgagagactc
actcatgttt
taggcatgtc
aatttatgat
agtgaagaga

tgaagtagcc

synthetic construct

Arg

Leu Leu

Thr Asn

40
Ala
Leu
Ala Glu
val

Asp

Ile
120

Ile

Pro Pro

135

eolf-seql

aaatatcacc
atagtgctcc
atctacagta
tcactttttt
caggactttg
ctggaaagag
atctatgctc
gctctgtttg

cagatttatg

Leu
10

Trp Cys

Gly Phe Leu

25

Ser Pro

Glu Asn Ile

Thr
75

Ala Gly

Trp Lys Glu

Leu Leu Ser

105

Asp Glu Asp

Pro Pro Gly

Page 5

tcactgtggc
cttttgattg
tttctatgaa
ctgcagtaaa
acaaaagcaa
catttattga
caagcagcca
atattgaaag

ttgcagcctt

Ala Gly Ala

Phe Gly Trp

30

His Asn

45

Gln

Lys Lys Phe

Glu GIn Asn

Phe Gly Leu

Asn
110

Tyr Pro

Asn Glu

125

Gly

Tyr Glu Asn

140

ccaggttcga
tcgagattat
acatccacag
gaattttaca
cccaatagta
tccattaggg
caacaagtat
caaagtggac

cacagtgcag

Leu val

15

Phe
val Lys
Leu

Tyr

Gln
80

Phe

Asp Ser

95

Glu Thr

Phe

Ile

Ile Ser

1740
1800
1860
1920
1980
2040
2100
2160
2220
2250



145

Gly

Leu

Arg

Ala

Ala

225

Gly

Leu

Ala

Tyr

305

Gly

Ser

Gly

Ala

His

385

Pro

val

Asp

Glu

Tyr

Gly

Pro

val

Thr

Glu

Asp

290

Ser

Phe

Thr

Ala

Trp

Glu

Arg

val

Leu

Arg

Gly

Gln

Pro

Ala

275

Ala

Ser

Thr

Asn

val

355

val

Arg

Pro

val

Glu

180

Lys

Lys

val

Arg

Gly

val

Gln

Trp

Gly

Glu

340

Glu

Phe

val

Thr

Pro

Tyr

165

Leu

val

Gly

Lys

Tyr

Gly

Lys

Lys

Asn

325

val

Pro

Gly

Arg

Ile
405

Tyr
150
val

Lys

Phe

Ser

230

Asn

Pro

Leu

Leu

Gly

Phe

Thr

Asp

Gly

ser
390

Ser

Asn

Ile

Arg

Ile

215

Tyr

val

Ala

Pro

Leu

295

Ser

Ser

Arg

Arg

Ile

375

Phe

Phe

Ala

Tyr

Asn

Pro

Leu

Asn

Ser

280

Glu

Leu

Thr

Ile

Tyr

Asp

Gly

Ala

Phe

Ala

Tyr

Asp

Asn

Glu

265

Ile

Lys

Lys

Gln

Tyr

345

val

Pro

Thr

Ser

eolf-seql
Ser Pro Gln

Arg

170

Ser

Lys

Ser

Gly

Leu

250

Tyr

Pro

Met

val

Ile

Gln

Leu

Trp

155

Thr

Gly

val

Asp

Trp

Asn

Ala

val

Gly

Pro

315

val

val

Leu

Ser

Lys

Asp

Page 6

Glu

Lys

Lys

Pro

220

Asn

Gly

Tyr

His

Tyr

Lys

Gly

Gly

Lys

Ala

Asp

Ile

Asn

205

Ala

Leu

Ala

Arg

Pro

285

Ser

Asn

Met

Gly

Gly

Ala

Lys

Glu

Met

Phe

Leu

190

Ala

Asp

Pro

Gly

Arg

270

Ile

Ala

val

His

Thr

350

His

Ala

Gly

Glu

Pro

Phe

175

Gln

Tyr

Gly

255

Glu

Gly

Pro

Gly

Ile

335

Arg

val

Trp

Phe
415

Glu
160

Lys

Leu

Phe

Leu

Tyr

Pro

Pro

320

Arg

Asp

val



Leu

Glu

Tyr

Asn

465

Ser

Gly

Phe

Asn

Tyr

545

Tyr

Ala

Leu

Glu

val

625

Asp

Leu

Arg

Leu

Arg

Thr

450

Leu

Leu

val

Phe

530

Glu

His

Asp

Arg

Glu

610

Lys

Phe

Met

Pro

Thr

Tyr

Pro

Gln

515

Lys

Thr

Leu

Ser

Asn

Asp

Phe

Phe
675

Ser

420

val

Arg

Lys

Glu

Arg

Thr

Tyr

Thr

Ile

580

Tyr

Lys

Phe

Lys

Leu

660

Tyr

Thr

Ala

val

Glu

Ser

485

Ile

Leu

Asn

Glu

val

565

val

Ala

Thr

Thr

Asn

645

Glu

Arg

Glu

Tyr

Asp

Leu

470

Trp

Asn

Gly

Lys

Leu

550

Ala

Leu

Asp

Tyr

Glu

630

Asn

Arg

His

Trp

Ile

Thr

Lys

Ile

Phe

535

val

Gln

Pro

Lys

Ser

615

Ile

Pro

Ala

val

Ala

Asn

440

Thr

Ser

Lys

Leu

Ala

520

Ser

Glu

val

Phe

Ile

600

val

Ala

Leu

Phe

Ile
680

Glu

425

Ala

Pro

Pro

Lys

Gly

Lys

Arg

Asp

585

Tyr

Ser

Ser

Leu

val

665

Tyr

eolf-seql
Glu Asn Ser

Asp

Leu

Asp

Ser

490

Ser

Gly

Tyr

Phe

Cys

Asn

Phe

Lys

val

650

Asp

Ala

Ser

Met

Glu

475

Pro

Gly

Arg

Pro

Tyr

555

Gly

Gln

Leu

Asp

Phe

635

Arg

Pro

Pro

Page 7

Ser

Tyr

Gly

Ser

Asn

Ala

Leu

540

Asp

Leu

Asp

Ala

Ser

620

Asn

Met

Leu

Ser

Arg

Ile

445

Ser

Phe

Pro

Asp

Arg

Tyr

Pro

val

Tyr

Met

605

Leu

Gln

Leu

Gly

ser
685

Leu

430

Glu

Leu

Glu

Glu

Phe

510

Tyr

His

Met

Phe

Ala

590

Lys

Phe

Arg

Asn

Leu

670

His

Leu

Gly

val

Gly

Phe

495

Glu

Thr

Ser

Phe

Glu

575

val

Ser

Leu

Asn

Asn

Tyr

Lys

Ser

val

Lys

val

val

Pro

Gln
640

Asp

Lys



695

eolf-seql
Tyr égg Gly Glu Ser Phe Pro Gly Ile Tyr Asp Ala Leu Phe Asp Ile

700

Glu Ser Lys val Asp Pro Ser Lys Ala Trp Gly Glu val Lys Arg Gln
710

705

715

720

Ile Tyr val Ala Ala Phe Thr val Gln Ala Ala Ala Glu Thr Leu Ser

Glu val Ala

<210> 4
<211>
<212>
<213>

<220>
<223>

DNA

<400> 4
atggctagcg

ttcttcctge
atcagccccc
aagtttctgt
ctggccaagce
cactacgacg
gacgaggacg
gagaacatct
ggcgacctgg
ctgaagatca
aacaaagtga
gccgactact
ggagtgcagc
taccccgeca
atccccgtgce
agcgcccctc
ggcttcaccg
gtgacccgga
gtgatcctgg
gccgeegtgg
cccagacgga

accgagtggg

2217

725

Artificial

ccagacggcc
tgggcttect
agcacaacgt
acctgttcac
agattcaggc
tgctgctgtc
gcaacgagat
ccgacgtggt
tgtacgtgaa
actgcagcgg
agaacgcaca
tcgccectgg
ggggcaacgt
acgagtacgc
accccatcgg
ccgacagcag
gcaacttcag
tctacaacgt
gcggccaccg
tgcacgagat
ccatcatctt

ccgaggaaaa

Synthetic Construct

cagatggctg
gttcggctgg
gaaggccttt
ccagatcccc
tgagtggaaa
ctaccccaac
tttcaacacc
gcccccctac
ctacgcccgg
caagatcctg
gctggctgga
cgtgaagtcc
gctgaacctg
ctaccggcgg
ctactacgac
ctggaagggc
cacccagaaa
gatcggcacc
ggacgcctgg
cgtgcggagce
cgccagctgg

cagcagactg

tgcgccggag
ttcatcaaga
ctggacgaga
cacctggccg
gagttcggcc
gagacacacc
agcctgttcg
agcgccttca
accgaggact
atcgccagat
gccaagggca
taccctgacg
aacggagccg
gagctggccg
gcccagaaac
agcctgaagg
gtgaagatgc
atcagaggcg
gtgttcggcg
ttcggcaccc
gacgccgagg

ctgcaggaac
Page 8

ccctggtget
gcagcagcga
tgaaggccga
gcaccgagca
tggacagcgt
ccaactacat
agccccctcec
gccctcaggg
tcttcaagct
acggcaaggt
tcatcctgta
gctggaacct
gcgaccctct
aagccgtggg
tgctggaaaa
tgccctacaa
acatccacag
ccgtggagcec
gcatcgaccc
tgaagaagaa
aattcggact

ggggcgtcgce

735

ggccggagga
ggccaccaac
gaacatcaag
gaacttccag
ggagctggcc
cagcatcatc
ccctggcetac
aatgcctgaa
ggaacgggag
gttccggggc
cagcgacccc
gcctggcggce
gaccccaggc
cctgcccagce
gatgggcggc
cgtgggccct
caccaacgaa
cgacagatac
ccagagcgga
gggctggcgg
gctgggctct

ctacatcaac

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

1020
1080
1140
1200
1260
1320



gccgacagct
agcctggtgt
agcctgtacg
atcaacaagc
agcggcagag
taccacagcg
taccacctga
gtgctgcect
tacaacctgg
ctgttcagcg
gacttcgaca
gaacgggcct
tatgccccca
ctgttcgaca
atatacgtgg
<210> 5

<211> 739
<212> PRT
<213> Arti

<220>
<223>

<400> 5
Met Ala Ser
1

Ala

Leu Gly

ser
35

Lys Ser

Phe
50

Ala Leu

Asn Phe Thr

65

Leu Ala Lys

val Glu Leu

ccatcgaggg
acaacctgac
agagctggac
tgggcagcegg
cccggtacac
tgtacgagac
ccgtggccca
tcgactgcca
ccatgaagca
ccgtgaagaa
agaacaaccc
tcgtggaccc
gcagccacaa
tcgagagcaa

ccgccttcac

ficial

Ala Arg Ar
5

Gly Phe Ph

20

Ser Glu Al

Asp Glu Le

Gln Ile Pr

70

Ile GI

85

Gln

Ser His

100

Ty

caactacacc
caaagagctg
caagaagtcc
caacgacttc
caagaactgg
atacgaactg
ggtccgggga
ggactatgct
ccccgaggaa
cttcaccgag
cctgctggtc
cctgggcctg
caagtacgct
ggtggacccc
agtgcaggcc

Synthetic Construct

g Pro Arg

e Leu Leu

a Thr Asn

40

u Lys Ala

0 His Leu
Gln

n Ala

r Asp val

eolf-seql

ctgcgggtgg
cagagccccg
cccagccccg
gaggtgttct
aaaaccaaca
gtggagaagt
gggctggtgt
gtggtgctgc
ctgaaaacct
atcgccagcea
cggatgctga
cctgaccggce
ggcgagagct
agcaaggcct

gctgccgaga

Leu
10

Trp Cys

Gly Phe Leu

25

Ile Thr Pro

Glu Asn Ile

Thr
75

Ala Gly

Trp Lys Glu

90

Leu Leu Ser

105
Page 9

actgcacccc
acgagggctt
agttcagcgg
tccagaggct
agttctccgg
tctacgaccc
tcgaactggc
ggaagtacgc
acagcgtgtc
agttcaacca
acgaccagct
ccttctaccg
tccccggeat
ggggcgaagt

cactgagcga

Ala Gly Ala

Phe Gly Trp

30

His Asn

45

Gln

Lys Phe

Gln Asn

Phe Gly Leu

Asn
110

Tyr Pro

cctgatgtac
cgagggcaag
cgtgccccgg
gggcattgcc
ctaccccctg
catgttcaag
cgacagcatc
cgacaaaatc
cttcgacagc
gcggetgeag
gatgttcctg
gcacgtgatc
ctacgatgcc
gaagcggcag
ggtggcc

Leu val

15

Phe
val Lys
Leu

Tyr

Glu
80

Phe

Asp Ser

95

Glu Thr

1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2217



His

Asn

145

Gly

Leu

Arg

Ala

Ala

225

Gly

Leu

Ala

Tyr

305

Gly

Ser

Gly

Ala

Pro

Thr

130

val

Asp

Glu

Tyr

Gly

Pro

val

Thr

Glu

Asp

290

Ser

Phe

Thr

Ala

Asn

115

Ser

val

Leu

Arg

Gly

Gln

Pro

Ala

275

Ala

Ser

Thr

Asn

val

355

val

Tyr

Leu

Pro

val

Asp

180

Lys

Lys

val

Arg

Gly

val

Gln

Trp

Gly

Glu

340

Glu

Phe

Ile

Phe

Pro

Tyr

165

Met

val

Gly

Lys

Gly

Tyr

Gly

Lys

Lys

Asn

325

val

Pro

Gly

Ser

Glu

Tyr

150

val

Lys

Phe

Ile

Ser

230

Asn

Pro

Leu

Leu

Gly

Phe

Thr

Asp

Gly

Ile

Pro

135

Ser

Asn

Ile

Arg

Ile

215

Tyr

val

Ala

Pro

Leu

295

Ser

Ser

Arg

Arg

Ile
375

Ile

120

Pro

Ala

Tyr

Asn

Gly

Leu

Pro

Leu

Asn

Ser

280

Glu

Leu

Thr

Ile

Tyr

Asp

Asp

Pro

Phe

Ala

Tyr

Asp

Asn

Glu

265

Ile

Lys

Gln

Gln

Tyr

345

val

Pro

eolf-seql

Glu Asp Gly

Pro

Ser

Arg

Ser

Lys

Ser

Gly

Leu

250

Tyr

Pro

Met

val

Lys

Asn

Ile

Gln

Page 10

Gly

Pro

155

Thr

Gly

val

Asp

Trp

Asn

Ala

val

Gly

Pro

315

val

val

Leu

Ser

Tyr

140

Gln

Glu

Lys

Lys

Pro

220

Asn

Gly

Tyr

His

Tyr

Lys

Asn

125

Glu

Gly

Asp

Ile

Asn

205

Ala

Leu

Ala

Arg

Pro

285

Ala

Asn

Met

Gly

Gly

Ala

Glu

Asn

Met

Phe

Leu

190

Ala

Asp

Pro

Gly

Arg

270

Ile

Ala

val

His

Thr

350

His

Ala

Ile

Ile

Pro

Phe

175

Ile

Gln

Tyr

Gly

255

Gly

Gly

Pro

Gly

Ile

335

Leu

Arg

val

Phe
Ser
Glu
160

Lys

Leu
Phe
Gly
2

Pro
Ile
Tyr
Pro
Pro
320
Lys
Asp

val



His

385

Pro

Leu

Glu

Tyr

Asn

465

Ser

Gly

Phe

Asp

Tyr

545

Tyr

Ala

Leu

Gln

val

625

Asp

Glu

Arg

Leu

Arg

Thr

450

Leu

Leu

Leu

Phe

His

Asn

Lys

Glu

610

Lys

Phe

Ile

Arg

Gly

Thr

Phe

Pro

Gln

515

Lys

Thr

Leu

Ser

Lys

Met

Asn

Asp

val

Thr

Ser

420

val

Arg

Lys

Asp

Arg

Thr

Tyr

Thr

val

580

Tyr

Lys

Phe

Lys

Arg

Ile

405

Thr

Ala

val

Glu

Ser

485

Ile

Leu

Ser

Glu

val

565

val

Ala

Thr

Thr

Asn
645

Ser

390

Leu

Glu

Tyr

Asp

Leu

470

Trp

Ser

Gly

Lys

Leu

550

Ala

Leu

Asp

Tyr

Glu

630

Asn

Phe

Phe

Trp

Ile

Thr

Lys

Ile

Phe

535

val

Gln

Pro

Lys

ser

615

Ile

Pro

Gly

Ala

Ala

Asn

440

Thr

Ser

Glu

Leu

Ala

520

Ser

Glu

val

Phe

Ile

600

val

Ala

Ile

Thr

Ser

Glu

425

Ala

Pro

Pro

Lys

Gly

Lys

Arg

585

Tyr

Ser

Ser

Leu

eolf-seql

Leu Lys Lys

Trp

410

Glu

Asp

Leu

Asp

Ser

490

Ser

Gly

Tyr

Phe

Gly

Cys

Asn

Phe

Lys

Leu
650

Page 11

395

Asp

Asn

Ser

Met

Glu

475

Pro

Gly

Arg

Pro

Tyr

555

Gly

Gln

Ile

Asp

Phe

635

Arg

Ala

Ser

Ser

Tyr

Gly

Ser

Asn

Ala

Leu

540

Asp

Asp

Ser

Ser

620

Asn

Met

Lys

Glu

Arg

Ile

445

Ser

Phe

Pro

Asp

Arg

Tyr

Pro

val

Tyr

Met

605

Leu

Gln

Met

Gly

Glu

Leu

430

Glu

Leu

Glu

Glu

Phe

510

Tyr

His

Met

Phe

Ala

590

Lys

Phe

Arg

Asn

Trp

Phe

415

Leu

Gly

val

Gly

Phe

495

Glu

Thr

Ser

Phe

Glu

575

val

His

Ser

Leu

Asn

Tyr

Lys

Ser

val

Lys

val

val

Pro

Gln
640



Leu Met Phe

Phe
675

Arg Pro

Ala
690

Tyr Gly

Glu
705

ser Lys

Ile Tyr val

Glu val

<210> 6

<211> 2217
<212> DNA
<213> Arti

<220>
<223>

<400> 6
atggctagcg

tttttcctge
atcacccccc
aagttcctgt
ctggccaagc
cactacgacg
gacgaggacg
gagaacatca
ggcgacctgg
atgaagatca
aacaaagtga
gccgactact
ggagtgcaga
taccccgcca
atccctgtgce
gccgceccctc

ggcttcaccg

Leu Glu

660

Tyr Arg

Glu

Ser

val Asp

Arg

Phe

Pro

Ala Phe

Ile
680

val

Pro
695

Gly

ser Lys

710

Ala
725

Ala

ficial

ccagacggcc
tgggcttect
agcacaacgt
acaacttcac
agatccaggc
tgctgctgag
gcaacgagat
gcgacgtggt
tgtacgtgaa
actgcagcgg
agaacgccca
tcgccectgg
ggggcaacgt
acgagtacgc
accccatcgg
ccgacagctc

gcaacttcag

Phe

Thr val

Synthetic Construct

cagatggctg
gttcggctgg
gaaggccttt
ccagatcccc
ccagtggaaa
ctaccccaac
tttcaacacc
gcccccctac
ctacgccecgg
caagatcctg
gctggcaggc
cgtgaagtcc
gctgaacctg
ctacagacgg
ctactacgac

ttggaagggc

cacccagaaa

eolf-seql

Ile Asp Pro
665

Tyr Ala Pro

Ile Tyr Asp

Ala Trp Gly
715

Gln Ala Ala
730

tgtgctggcg
ttcatcaaga
ctggacgagc
cacctggccg
gagttcggcc
gagacacacc
agcctgttcg
agcgcattca
accgaggact
atcgccagat
gccaagggca
taccccgacg
aacggcgctg
ggaatcgccg
gcccagaaac
agcctgcagg
gtgaagatgc

Page 12

Leu
670

Leu Gly

Ser His

685

Ser

Ala Phe

700

Leu

Glu val Lys

Ala Glu Thr

ccctggtget
gcagcagcga
tgaaggccga
gcaccgagca
tggacagcgt
ccaactacat
agccccctec
gtccacaggg
tcttcaagct
acggcaaggt
tcatcctgta
gctggaacct
gcgaccctct
aggccgtggg
tgctggaaaa
tcccctacaa

acatccacag

Pro Asp

Asn

Lys

Asp

Gln
720

Arg

Leu Ser

735

ggctggcggc
ggccaccaac
gaatatcaag
gaacttcgag
ggaactgagc
cagcatcatc
acccggctac
aatgcccgag
ggaacgggac
gttccggggc
cagcgacccc
gcctggcgge
gacccctggce
cctgcctage
gatgggcgga
cgtgggccct

caccaacgaa

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

1020



gtgacccgga
gtgatcctgg
gctgccgtgg
cccagacgga
accgagtggg
gccgacagca
agcctggtgt
tccctgtteg
atcagcaagc
agcggcagag
taccacagcg
taccacctga
gtgctgccat
tacaacatca
ctgttcagcg
gacttcgaca
gaacgggcct
tatgccccca
ctgttcgata
atttacgtgg
<210> 7

<211> 739
<212> PRT
<213>

<220>
<223>

<400> 7

1

tctacaacgt
gcggccaccg
tgcacgagat
ccatcctgtt
ccgaggaaaa
gcatcgaggg
acaacctgac
actcctggac
tgggcagcgg
cccggtacac
tgtacgagac
ccgtggccca
tcgattgtca
gcatgaagca
ccgtgaagaa
agaacaaccc
tcatcgaccc
gcagccacaa
tcgagagcaa

ccgcattcac

Artificial

gatcggcacc
ggacgcctgg
cgtgcggagce
cgccagctgg
cagtcggctg
caactacacc
caaagagctg
cgagaagtcc
caacgacttc
caaggactgg
atacgagctg
ggtccgaggc
ggactacgcc
cccccaggaa
tttcaccgag
catcctgctg
cctgggcctg
caaatacgcc
ggtggacccc
agtgcaggct

Synthetic Construct

Met Ala Ser Ala Arg Arg Pro Arg
5

eolf-seql

ctgaagggcg
gtgttcggag
ttcggcacac
gacgccgagg
ctgcaggaac
ctgcgggtgg
cagagccccg
cccagccccg
gaggtgttct
aaaaccagca
gtggaaaagt
ggcatcgtgt
gtggtgctga
atgaaaacct
atcgcctcca
cggatgatga
cccgaccggce
ggcgagagtt
agcaaggcct

gctgccgaga

Trp Leu Cys
10

Leu Ala Gly Gly Phe Phe Leu Leu Gly Phe Leu
20 25

Lys Ser Ser Asn Glu Ala Thr Asn Ile Thr Pro

35 40

Ala Phe Leu Asp Glu Leu Lys Ala Glu Asn Ile

50 55

Page 13

ccgtggaacc
gcatcgaccc
tgaagaagaa
aattcggcect
ggggcgtcgce
actgcacccc
acgagggctt
agttcagcgg
tccagcggcet
agttctccgg
tctacgaccc
tcgaactggc
agaagtacgc
acagcgtgtc
agttcaacca
acgaccagct
ccttttaccg
tccccggeat
ggggcgaagt

cactgagcga

Ala Gly Ala

Phe Gly Trp
30

His Asn
45

Lys

Lys Phe

cgacagatac
tcagagcggc
gggctggcgg
gctgggeage
ctacatcaac
cctgatgtac
cgagggcaag
cctgcccaga
gggaatcgcc
ctaccccctg
catgttcaag
caacagcgtg
cgacaaaatc
cttcgacagc
gagactgcag
gatgttcctg
gcacgtgatc
ctacgatgcc
gaagcggcag
ggtggcc

Leu val

15

Phe Ile

Met Lys

Leu Tyr

1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2217



Asn

65

Leu

val

His

Asn

145

Gly

Leu

Arg

Ala

Ala

225

Gly

Leu

Ala

Tyr

305

Gly

Phe

Ala

Glu

Pro

Thr

130

Ile

Asp

Glu

Tyr

Gly

Pro

val

Thr

Glu

Asp

290

Ser

Phe

Thr

Lys

Leu

Asn

115

Ser

val

Leu

Arg

Gly

Gln

Pro

Ala

275

Ala

Ser

Thr

Gln

Gln

Ala

100

Tyr

Leu

Pro

val

180

Lys

Lys

val

Arg

Gly

val

Gln

Trp

Gly

Ile

Ile

85

His

Ile

Phe

Pro

Tyr

165

Met

val

Gly

Lys

Gly

Tyr

Gly

Lys

Arg

Asn
325

Pro

70

Gln

Tyr

Ser

Glu

Phe

150

val

Lys

Phe

val

Ser

230

Asn

Pro

Leu

Leu

Gly

Phe

His

Ser

Asp

Ile

Pro

135

Ser

Asn

Ile

Arg

Ile

215

Tyr

Ile

Ala

Pro

Leu

295

Ser

Ser

Leu

Gln

val

Ile

120

Pro

Ala

Tyr

Asn

Gly

Leu

Pro

Leu

Asn

Ser

280

Glu

Leu

Ala

Trp

Leu

105

Asn

Pro

Phe

Ala

Tyr

Asp

Asn

Glu

265

Lys

Lys

Gln

eolf-seql
Ala Gly Thr Glu

Lys

90

Leu

Glu

Pro

Ser

Arg

Ser

Lys

Ser

Gly

Leu

250

Tyr

Pro

Met

val

75

Glu

Ser

Asp

Gly

Pro

155

Thr

Gly

val

Asp

Trp

Asn

Ala

val

Gly

Pro

315

Leu

Phe

Tyr

Gly

Tyr

140

Gln

Glu

Lys

Lys

Pro

220

Asn

Gly

Tyr

His

Tyr

Lys

Gln

Gly

Pro

Asn

125

Glu

Gly

Asp

Ile

Asn

205

Ala

Leu

Ala

Arg

Pro

285

Ser

Asn

Leu

Asn

Leu

Asn

110

Glu

Asn

Met

Phe

val

190

Ala

Asp

Pro

Gly

Arg

270

Ile

Ala

val

His

Phe
Asp

95

Lys

val

Pro

Phe

175

Gln

Tyr

Gly

Asp

255

Gly

Gly

Pro

Gly

Ile
335

Gln

80

Ser

Thr

Phe

Ser

Glu

160

Lys

Leu

Phe

Gly

Pro

Tyr

Pro

Pro

320

His



Ser

Gly

Ser

His

385

Pro

Leu

Glu

Tyr

Asn

465

Ser

Gly

Phe

Asp

Tyr

545

Tyr

Ala

Leu

Asn

Ala

Trp

Glu

Arg

Leu

Arg

Thr

450

Leu

Leu

Leu

Phe

His

Asn

Lys

Thr

val

355

val

Ile

Arg

Gly

Thr

Tyr

Pro

Gln

515

Lys

Thr

Leu

Ser

Asn
595

Lys

Glu

Phe

val

Thr

Ser

420

val

Arg

Lys

Glu

500

Arg

Thr

Tyr

Thr

Ile

580

His

val

Pro

Gly

Arg

Ile

405

Thr

Ala

val

Glu

Ser

485

Ile

Leu

Ser

Glu

val

565

val

Ala

Thr

Asp

Gly

Thr

390

Leu

Glu

Tyr

Asp

Leu

470

Trp

Ser

Gly

Lys

Leu

550

Ala

Leu

Glu

Arg

Arg

Ile

375

Phe

Phe

Trp

Ile

Lys

Thr

Lys

Ile

Phe

535

val

Gln

Pro

Asn

Ile

Tyr

Asp

Gly

Ala

Ala

Asn

440

Thr

Ser

Lys

Leu

ser

520

Ser

val

val

Phe

Leu
600

Tyr

345

val

Pro

Thr

Ser

Glu

425

Ala

Pro

Pro

Lys

Ser

Lys

Arg

Asp

585

Tyr

eolf-seql
Asn val Ile

Ile

Gln

Leu

Trp

Glu

Asp

Leu

Asp

Ser

490

Ser

Gly

Tyr

Phe

Cys

Ser

Page 15

Leu

Ser

Lys

Asp

Asn

Ser

Leu

Glu

475

Pro

Gly

Arg

Pro

Tyr

555

Gly

Arg

Ile

Gly

Gly

Lys

Ala

Ser

Ser

His

460

Gly

Ser

Asn

Ala

Leu

540

Asp

Met

Asp

Ser

Lys

Glu

Arg

Ile

445

Ser

Phe

Pro

Asp

Arg

Tyr

Pro

val

Tyr

Met
605

Thr

350

His

Ala

Gly

Glu

Leu

430

Glu

Leu

Glu

Glu

Phe

510

Tyr

His

Met

Phe

Ala

590

Lys

Leu

Arg

val

Trp

Phe

415

Leu

Gly

val

Gly

Leu

495

Glu

Thr

Ser

Phe

Glu

575

val

His

Arg

Asp

val

Asn

Tyr

Lys

Ser

val

Lys

Pro



Glu
610

Gln Met

val
625

Lys Asn

Asp Phe Asp

Leu Met Phe

Phe
675

Arg Pro

Ala
690

Tyr Gly

Glu
705

ser Lys

Ile Tyr val

Glu val

<210> 8

<211> 2217
<212> DNA
<213> Arti

<220>
<223>

<400> 8
atggctagcg

tttttcctge
atcaccccca
aagttcctgt
ctggccaagc
cactacgacg
aacgaggacg
gagaacgtgt
ggcgacctgg
atgaagatca
aacaaagtga

gccgactact

Lys Thr

Phe Thr

Tyr

Glu

Ser val

615

Ile Ala

630

Ser
645

Lys

Leu Glu

660

Tyr Arg

Glu

Ser

val Asp

Asn

Arg

His

Phe

Pro

Pro Ile

Phe

Ala

Ile
680

val

Pro
695

Gly

ser Lys

710

Ala
725

Ala

ficial

ccagacggcc
tgggcttect
agcacaacat
acaacttcac
agatccagag
tgctgctgag
gcaacgagat
ccgacatcgt
tgtacgtgaa
actgcagcgg
agaacgccca

tcgccectgg

Phe

Thr val

Synthetic Construct

cagatggctg
gttcggctgg
gaaggccttt
ccagatcccc
ccagtggaaa
ctaccccaac
tttcaacacc
gcccccattce
ctacgcccgg
caagatcgtg
gctggcaggce
cgtgaagtcc

eolf-seql

Ser Phe Asp

Phe
635

ser Lys

val Leu

650

Arg

Ile
665

Asp Pro

Tyr Ala Pro

Tyr Asp

Ala Trp Gly

Ala Ala

730

Gln

tgtgctggcg
ttcatcaaga
ctggacgagc
cacctggccg
gagttcggcc
aagacccacc
agcctgttcg
agcgcattca
accgaggact
atcgccagat

gccaagggcg

taccccgacg

Page 16

Ser Leu Phe

620

Ser Glu Arg

Met Met Asn

Leu
670

Leu Gly

Ser His

685

Ser

Ala Phe

700

Leu

Glu val Lys

Ala Glu Thr

ccctggtget
gcagcaacga
tgaaggccga
gcaccgagca
tggacagcgt
ccaactacat
agccccctec
gtccacaggg
tcttcaagct
acggcaaggt
tgatcctgta

gctggaacct

Ser

Gln
640

Leu

Asp

Asn

Lys

Asp

Gln
720

Arg

Leu Ser

735

ggctggcggce
ggccaccaac
gaatatcaag
gaacttccag
ggaactggcc
cagcatcatc
acccggctac
aatgcccgag
ggaacgggac
gttccggggc

tagcgacccc

gcctggeggce

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



ggagtgcagc
tatcccgceca
atccctgtgce
agcgcccctc
ggcttcaccg
gtgacccgga
gtgatcctgg
gccgetgtgg
cccagacgga
accgagtggg
gccgacagca
agcctggtgt
agcctgtacg
atcagcaagc
agcggcagag
taccacagca
taccacctga
gtgctgccct
tacagcatca
ctgttcagcg
gacttcgaca
gaacgggcct
tatgccccca
ctgttcgaca
atttacgtgg
<210> 9

<211> 739
<212> PRT
<213>

<220>
<223>

<400> 9

ggggcaacat
acgagtacgc
accccatcgg
ccgatagctc
gcaacttcag
tctacaacgt
gcggccaccg
tgcacgagat
ccatcctgtt
ccgaggaaaa
gcatcgaggg
acaacctgac
agagctggac
tgggcagcgg
cccggtacac
tctacgagac
ccgtggccca
tcgactgecg
gcatgaagca
ccgtgaagaa
agagcaaccc
tcatcgaccc
gcagccacaa
tcgagagcaa

ccgcattcac

Artificial

cctgaacctg
ctacagacgg
ctactacgac
ttggagaggc
cgcccagaag
gatcggcacc
ggacagctgg
cgtgcggacc
cgccagctgg
cagtcggctg
caactacacc
caaagagctg
caagaagtcc
caacgacttc
caaggactgg
atacgagctg
ggtccgaggc
ggactacgcc
cccccaggaa
tttcaccgag
catcgtgctg
cctgggectg
caaatacgcc
ggtggacccc
agtgcaggcc

Synthetic Construct

eolf-seql

aacggcgctg
ggaatcgccg
gcccagaaac
agcctgaagg
ctgaagctgc
ctgagaggcg
gtgttcggcg
tttggcaccc
gacgccgagg
ctgcaggaac
ctgcgggtgg
aagtcccccg
cccagccccg
gaggtgttct
aaaaccagca
gtggtcaagt
ggcatggtgt
gtggccctga
atgaaaacct
atcgcctcca
agaatgatga
cccgaccggce
ggcgagagtt
agcaaggcct

gctgccgaga

gcgaccccct
aggccgtggg
tgctggaaaa
tgccctacaa
acatccacag
ccgtggaacc
gcatcgaccc
tgaagaagaa
aattcggect
ggggcgtegce
actgcacccc
acgagggctt
agctgagcgg
tccagcggct
agttcagcag
tctacgaccc
tcgagctggce
agaaccacgc
acagcgtgtc
agttcagcga
acgaccagct
ccttttaccg
tccccggeat
ggggcgaagt

cactgagcga

gacccctggce
cctgcctage
gatgggcggc
cgtgggccct
caacaccaaa
cgacagatac
tcagtctggce
gggctggcgg
gctgggcagce
ctacatcaac
cctgctgeac
cgagggcaag
cctgcccaga
gggcatcagc
ctaccccctg
catgttcaag
caacagcatc
cgagaacctg
cttcgacagc
gcggctgcag
gatgttcctg
gcacgtgatc
ctacgatgcc
gaagcggceag
ggtggcc

Met Ala Ser Ala Arg Arg Pro Arg Trp Leu Cys Ala Gly Ala Leu val
1 5 10 15

Leu Ala Gly Gly Phe Phe Leu Leu Gly Phe Leu Phe Gly Trp Phe Ile
20 25 30

Page 17

780

840

900

960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2217



Lys

Ala

Asn

65

Leu

val

His

Asn

145

Gly

Leu

Arg

Ala

Ala

225

Gly

Leu

Ala

Tyr

Ser

Phe

50

Phe

Ala

Glu

Pro

Thr

130

Ile

Asp

Glu

Tyr

Gly

Pro

val

Thr

Glu

Asp
290

Ser

35

Leu

Thr

Lys

Leu

Asn

115

Ser

val

Leu

Arg

Gly

Gln

Pro

Ala

275

Ala

Asn

Asp

Gln

Gln

Ala

100

Tyr

Leu

Pro

val

Asp

180

Lys

Lys

val

Arg

Gly

val

Gln

Glu

Glu

Ile

Ile

85

His

Ile

Phe

Pro

Tyr

165

Met

val

Gly

Lys

Tyr

Gly

Lys

Ala

Leu

Pro

70

Gln

Tyr

Ser

Glu

Phe

150

val

Lys

Phe

val

Ser

230

Asn

Pro

Leu

Leu

Thr

Ser

Asp

Ile

Pro

135

Ser

Asn

Ile

Arg

Ile

215

Tyr

Ile

Ala

Pro

Leu
295

Asn

40

Ala

Leu

Gln

val

Ile

120

Pro

Ala

Tyr

Asn

Pro

Leu

Asn

Ser

280

Glu

Ile

Glu

Ala

Trp

Leu

105

Asn

Pro

Phe

Ala

Tyr

Asp

Asn

Glu

265

Ile

Lys

eolf-seql

Thr Pro Lys

Asn

Gly

Glu

Pro

Ser

Arg

Ser

Lys

Ser

Gly

Leu

250

Tyr

Pro

Met

Page 18

Ile

Thr

75

Glu

Ser

Asp

Gly

Pro

155

Thr

Gly

val

Asp

Trp

Asn

Ala

val

Gly

Phe

Tyr

Gly

Tyr

140

Gln

Glu

Lys

Lys

Pro

220

Asn

Gly

Tyr

His

His

45

Lys

Gln

Gly

Pro

Asn

125

Glu

Gly

Asp

Ile

Asn

205

Ala

Leu

Ala

Arg

Pro

285

Ser

Asn

Phe

Asn

Leu

Asn

110

Glu

Asn

Met

Phe

val

190

Ala

Asp

Pro

Gly

Arg

270

Ile

Ala

Met

Leu

Phe

Asp

95

Lys

val

Pro

Phe

175

Gln

Tyr

Gly

255

Gly

Gly

Pro

Lys

Tyr

Gln

80

Ser

Thr

Phe

Ser

Glu

160

Lys

Leu

Phe

Tyr

Pro



305

Gly

Ser

Gly

Ser

His

385

Pro

Leu

Glu

Tyr

Asn

465

Ser

Gly

Phe

Asn

Tyr

545

Tyr

Ser

Phe

Thr

Ala

Arg

Leu

Arg

Thr

450

Leu

Leu

Met

Phe

530

Glu

His

Ser

Thr

Asn

val

355

val

Arg

Gly

Thr

Tyr

Pro

Gln

515

Glu

Thr

Leu

Trp

Gly

Glu

340

Glu

Phe

val

Thr

Ser

420

val

Arg

Lys

Glu

Arg

Thr

Tyr

Thr

Arg

Asn

325

val

Pro

Gly

Arg

Ile

405

Thr

Ala

val

Glu

Ser

485

Ile

Leu

Asn

Glu

val
565

Gly

Phe

Thr

Asp

Gly

Ser

390

Leu

Glu

Tyr

Asp

Leu

470

Trp

Ser

Gly

Lys

Leu

550

Ala

Ser

Ser

Arg

Arg

Ile

375

Phe

Phe

Trp

Ile

Lys

Thr

Lys

Ile

Phe

535

val

Gln

Leu

Thr

Ile

Tyr

Asp

Gly

Ala

Ala

Asn

440

Thr

Ser

Lys

Leu

Ala

520

Ser

Glu

val

Lys

Gln

Tyr

345

val

Pro

Thr

Ser

Glu

425

Ala

Pro

Pro

Lys

Gly

Lys

Arg

eolf-seql

val Pro Tyr

Ile

Gln

Leu

Trp

Glu

Asp

Leu

Asp

Ser

490

Ser

Gly

Tyr

Phe

Gly
570

Page 19

315

val

val

Leu

Ser

Lys

Asp

Asn

Ser

Met

Glu

475

Pro

Gly

Arg

Pro

Tyr

555

Gly

Lys

Lys

Ala

Ser

Ser

Tyr

Gly

Ser

Asn

Ala

Leu

540

Asp

Met

Asn

Met

Gly

Gly

Ala

Glu

Glu

Arg

Ile

445

Ser

Phe

Pro

Asp

Arg

Tyr

Pro

val

val

His

Thr

350

His

Ala

Gly

Glu

Leu

430

Glu

Leu

Glu

Glu

Phe

510

Tyr

His

Met

Phe

Gly

Ile

335

Leu

Arg

val

Trp

Phe

415

Leu

Gly

val

Gly

Phe

495

Glu

Thr

Ser

Phe

Glu
575

Pro

320

Arg

Asp

val

Arg

Gly

Asn

Lys

Ser

val

Lys

val



Ala

Leu

Gln

val

625

Asp

Leu

Arg

Tyr

Glu

705

Ile

Glu

Asn

Arg

Glu

610

Lys

Phe

Met

Pro

Ala

690

Ser

Tyr

val

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

<220>
<223>

<400>

atggctagcg cgcgecgecc

Ser

Asn

Asp

Phe

Phe

675

Gly

Lys

val

Ala

10
2217
DNA

Ile

580

Tyr

Lys

Phe

Lys

Leu

660

Tyr

Glu

val

Ala

val

Ala

Thr

Thr

Ser

645

Glu

Arg

Ser

Asp

Ala
725

Artificial

Leu

Asp

Tyr

Glu

630

Asn

Arg

Phe

Pro
710

Phe

Pro

Lys

Ser

615

Ile

Pro

Ala

val

Pro

695

Ser

Thr

Synthetic Construct

10

ttctttctcc

attactccaa

aagttcttat

cttgcaaagc

cattatgatg

aatgaagatg

tcggcttect
agcataatat
ataattttac
aaattcaatc
tcctgttgtc

gaaatgagat

Phe

Ile

600

val

Ala

Ile

Phe

Ile

680

Gly

Lys

val

gcgctggetg
cttcgggtgg
gaaagcattt
acagatacca
ccagtggaaa
ctacccaaat

tttcaacaca

eolf-seql

Asp Cys Arg Asp
585

Tyr Ser

Ser Phe

ser Lys

val Leu

650

Ile Asp

665

Tyr Ala

Ile Tyr

Ala Trp

Gln Ala
730

Ile

Asp

Phe

635

Arg

Pro

Pro

Asp

Gly

Ala

tgcgetgggg
tttataaaat

ttggatgaat

catttagcag

gaatttggcc

aagactcatc

Ser

Ser

620

Ser

Met

Leu

Ser

Ala

700

Glu

Ala

Tyr

Met

605

Leu

Glu

Met

Gly

Ser

685

Leu

val

Glu

Ala

590

Lys

Phe

Arg

Asn

Leu

670

His

Phe

Lys

Thr

cgctggtgct

cctccaatga

tgaaagctga

gaacagaaca

tggattctgt

CcCaactacat

tcattatttg aaccacctcc

Page 20

val

Ser

Leu

Asn

Asp

Arg

Leu
735

ggcgggtggc
agctactaac
gaacatcaag
aaactttcag
tgagctggca
ctcaataatt

tccaggatat

val

Pro

Gln

640

Asp

Lys

Gln
720

Ser

60
120
180
240
300
360
420



gaaaatgttt
ggcgatctag
atgaaaatca
aataaggtta
gctgactact
ggtgtccagc
tacccagcaa
attcctgttc
tcagcaccac
ggctttactg
gtgacaagaa
gtcattctgg
gcagctgttg
cctagaagaa
actgagtggg
gctgactcat
agcttggtac
tctctttatg
ataagcaaat
tcaggcagag
tatcacagtg
tatcacctca
gtgctccctt
tacagtattt
cttttttctg
gactttgaca
gaaagagcat
tatgctccaa
ctgtttgata
atttatgttg
<210>
<211>
<212>
<213>
<220>

11
710
PRT

cggatattgt
tgtatgttaa
attgctctgg
aaaatgccca
ttgctcctgg
gtggaaatat
atgaatatgc
atccaattgg
cagatagcag
gaaacttttc
tttacaatgt
gaggtcaccg
ttcatgaaat
caattttgtt
cagaggagaa
ctatagaagg
acaacctaac
aaagttggac
tgggatctgg
cacggtatac
tctatgaaac
ctgtggccca
ttgattgtcg
ctatgaaaca
cagtaaagaa
aaagcaaccc
ttattgatcc
gcagccacaa
ttgaaagcaa

cagccttcac

Artificial

accacctttc
ctatgcacga
gaaaattgta
gctggcaggg
ggtgaagtcc
cctaaatctg
ttataggcgt
atactatgat
ctggagagga
tacacaaaaa
gataggtact
ggactcatgg
tgtgaggagc
tgcaagctgg
ttcaagactc
aaactacact
aaaagagctg
taaaaaaagt
aaatgatttt
taaaaattgg
atatgagttg
ggttcgagga
agattatgct
tccacaggaa
ttttacagaa
aatagtatta
attagggtta
caagtatgca
agtggaccct

agtgcaggca

eolf-seql

agtgctttct
actgaagact
attgccagat
gccaaaggag
tatccagatg
aatggtgcag
ggaattgcag
gcacagaagc
agtctcaaag
gtcaagatgc
ctcagaggag
gtgtttggtg
tttggaacac
gatgcagaag
cttcaagagc
ctgagagttg
aaaagccctg
ccttccccag
gaggtgttct
gaaacaaaca
gtggaaaagt
gggatggtgt
gtagttttaa
atgaagacat
attgcttcca
agaatgatga
ccagacaggc
ggggagtcat
tccaaggect

gctgcagaga

Page 21

ctcctcaagg
tctttaaatt
atgggaaagt
tcattctcta
gttggaatct
gagaccctct
aggctgttgg
tcctagaaaa
tgccctacaa
acatccactc
cagtggaacc
gtattgaccc
tgaaaaagga
aatttggtct
gtggcgtggc
attgtacacc
atgaaggctt
agttcagtgg
tccaacgact
aattcagcgg
tttatgatcc
ttgagctggc
gaaagtatgc
acagtgtatc
agttcagtga
atgatcaact
ctttttatag
tcccaggaat
ggggagaagt
ctttgagtga

aatgccagag
ggaacgggac
tttcagagga
ctccgaccct
tcctggaggt
cacaccaggt
tcttccaagt
aatgggtggc
tgttggacct
taccaatgaa
agacagatat
tcagagtgga
agggtggaga
tcttggttct
ttatattaat
gctgatgtac
tgaaggcaaa
catgcccagg
tggaattgct
ctatccactg
aatgtttaaa
caattccata
tgacaaaatc
atttgattca
gagactccag
catgtttctg
gcatgtcatc
ttatgatgct
gaagagacag

agtagcc

480

540

600

660

720

780

840

900

960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2217



<223>

<400>

Met Ala Ser

1

Asn

Phe

Asn

Leu

65

Asn

Glu

Asn

Met

Phe

145

val

Ala

Asp

Pro

Gly

Arg

Met

Leu

Phe

50

Asp

Lys

Ile

val

Pro

130

Phe

Ile

Gln

Tyr

Gly

Asp

Gly

Lys

Ser

Thr

Phe

Ser

115

Glu

Lys

Ala

Leu

Phe

195

Gly

Pro

Lys

Ala

20

Asn

Leu

val

His

Asn

100

Asp

Gly

Leu

Arg

Ala

180

Ala

Gly

Leu

Ala

Ser

5

Phe

Phe

Ala

Glu

Pro

85

Thr

Ile

Asp

Glu

Tyr

165

Gly

Pro

val

Thr

Glu
245

Ser

Leu

Thr

Lys

Leu

70

Asn

Ser

val

Leu

Gly

Ala

Gly

Gln

Pro

230

Ala

Synthetic Construct
11

Asn

Asp

Gln

Gln

55

Ala

Tyr

Leu

Pro

val

135

Asp

Lys

Lys

val

Arg

Gly

val

Glu

Glu

Ile

40

Ile

His

Ile

Phe

Pro

120

Tyr

Met

val

Gly

Lys

Gly

Tyr

Gly

Ala

Leu

25

Pro

Gln

Tyr

Ser

Glu

105

Phe

val

Lys

Phe

val

185

Ser

Asn

Pro

Leu

eolf-seql

Thr Asn
10

Lys Ala

His Leu

Ser Gln

Asp val

75

Ile Ile
90

Pro Pro

Ser Ala

Asn Tyr

Ile Asn

155

Arg Gly

Ile Leu

Tyr Pro

Ile Leu

Ala Asn

235

Pro Ser
250

Page 22

Ile

Glu

Ala

Trp

60

Leu

Asn

Pro

Phe

Ala

140

Cys

Asn

Tyr

Asp

Asn

220

Glu

Ile

Thr

Asn

Gly

45

Lys

Leu

Glu

Pro

Ser

125

Arg

Ser

Lys

Ser

Gly

Leu

Tyr

Pro

Pro

Ile

30

Thr

Glu

Ser

Asp

Gly

Pro

Thr

Gly

val

Asp

Trp

Asn

Ala

val

Lys

Glu

Phe

Tyr

Gly

95

Tyr

Gln

Glu

Lys

Asn

Gly

Tyr

His
255

His

Lys

Gly
Pro

80

Asn

Gly

Asp

Ile

160

Asn

Leu

Ala

Arg

Pro



Ile

Ala

val

His

305

Thr

His

Ala

Gly

Glu

385

Leu

Glu

Leu

Glu

Glu

465

Phe

Tyr

His

Gly

Pro

Gly

Ile

Leu

Arg

val

370

Phe

Leu

Gly

val

Glu

Thr

Ser

Tyr

Pro

275

Pro

His

Arg

Asp

val

355

Arg

Gly

Gln

Asn

His

435

Lys

Ser

val

Lys

val
515

Tyr

260

Asp

Gly

Ser

Gly

Ser

340

His

Pro

Leu

Glu

Tyr

420

Asn

Ser

Gly

Phe

Asn

500

Tyr

Asp

Ser

Phe

Thr

Ala

325

Trp

Glu

Arg

Leu

Leu

Leu

Met

Phe

485

Trp

Glu

Ala

Ser

Thr

Asn

310

val

val

Ile

Arg

Gly

Gly

Leu

Thr

Tyr

Pro

470

Gln

Glu

Thr

Gln

Trp

Gly

Glu

Glu

Phe

val

Thr

375

Ser

val

Arg

Lys

Glu

455

Arg

Arg

Thr

Tyr

Lys

Arg

Asn

val

Pro

Gly

Arg

Ile

Thr

Ala

val

Glu

440

Ser

Ile

Leu

Asn

Glu
520

265

Gly

Phe

Thr

Asp

Gly

Ser

Leu

Glu

Tyr

Asp

Leu

Trp

Ser

Gly

eolf-seql
Leu Leu Glu Lys

Ser Leu
ser Thr
Arg Ile
315
Arg Tyr
3
Ile Asp
Phe Gly
Phe Ala
Trp Ala

395

Ile Asn
410

Cys Thr
Lys Ser
Thr Lys
Lys Leu

475

Ile Ala
490

Phe Ser

val Glu

Page 23

Lys

Gln

300

Tyr

val

Pro

Thr

Ser

380

Glu

Ala

Pro

Pro

Lys

Gly

Ser

Gly

Lys

Met

val

285

Lys

Asn

Ile

Gln

Leu

365

Trp

Glu

Asp

Leu

Ser

Gly

Tyr

Phe
525

val

val

Leu

Ser

350

Lys

Asp

Asn

Ser

Met

430

Glu

Pro

Gly

Arg

Pro

510

Tyr

Tyr

Lys

Ile

Gly

Gly

Lys

Ala

Ser

Ser

415

Tyr

Gly

Ser

Asn

Ala

495

Leu

Asp

Ser

Asn

Met

Gly

Ala

Glu

Ser

Phe

Pro

Asp

Arg

Tyr

Pro



Met

Phe

545

Ala

Lys

Phe

Arg

Asn

625

Leu

His

Phe

Lys

Thr
705

Phe

530

Glu

val

His

Ser

Leu

610

Asp

Pro

Asn

Asp

Arg

690

Leu

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

<220>
<223>

<400>

atggctagca aatcctccaa tgaagctact

Lys

Leu

val

Pro

Ala

595

Gln

Gln

Asp

Lys

Ile

675

Gln

Ser

12
2130
DNA

Tyr

Ala

Leu

Gln

580

val

Asp

Leu

Arg

Tyr

660

Glu

Ile

Glu

His

Asn

Lys

Phe

Met

Pro

645

Ala

Ser

Tyr

val

Artificial

Leu

Ser

550

Lys

Met

Asn

Asp

Phe

630

Phe

Gly

Lys

val

Ala
710

Thr

535

Ile

Tyr

Lys

Phe

Tyr

Glu

val

Ala
695

Synthetic Construct

12

tttttggatg

ccacatttag

aaagaatttg

aataagactc

acatcattat

aattgaaagc
caggaacaga
gcctggattc
atcccaacta

ttgaaccacc

val

val

Ala

Thr

Thr

600

Ser

Glu

Arg

Ser

Asp

680

Ala

tgagaacatc
acaaaacttt
tgttgagctg
catctcaata

tcctccagga

eolf-seql
Ala Gln val Arg

Leu Pro

Asp Lys

570

Tyr Ser

Glu Ile

Asn Pro

Arg Ala

His val

650

Phe Pro
665

Pro Ser

Phe Thr

Phe

555

Ile

val

Ala

Ile

Phe

635

Ile

Gly

Lys

val

aacattactc

aagaagttct

cagcttgcaa

gcacattatg

attaatgaag

tatgaaaatg

Page 24

540

Asp

Tyr

Ser

Ser

val
620

Ala

Gln
700

caaagcataa tatgaaagca
tatataattt tacacagata
agcaaattca atcccagtgg
atgtcctgtt gtcctaccca
atggaaatga gattttcaac

tttcggatat tgtaccacct

Gly

Cys

Ser

Phe

Asp

Ala

Tyr

Trp

Ala

Gly

Arg

Ile

590

Phe

Arg

Pro

Pro

Asp

670

Gly

Ala

Met

Asp

Ser

575

Ser

Ser

Met

Leu

Ser

655

Ala

Glu

Ala

val
Tyr
560

Met

Leu

Met

Gly

Ser

Leu

val

60
120
180
240
300
360



ttcagtgctt
cgaactgaag
gtaattgcca
ggggccaaag
tcctatccag
ctgaatggtg
cgtggaattg
gatgcacaga
ggaagtctca
aaagtcaaga
actctcagag
tgggtgtttg
agctttggaa
tgggatgcag
ctccttcaag
actctgagag
ctgaaaagcc
agtccttccc
tttgaggtgt
tgggaaacaa
ttggtggaaa
ggagggatgg
gctgtagttt
gaaatgaaga
gaaattgctt
ttaagaatga
ttaccagaca
gcaggggagt
ccttccaagg
gcagctgcag
<210> 13

<211> 732
<212> PRT
<213>
<220>

tctctcctca
acttctttaa
gatatgggaa
gagtcattct
atggttggaa
caggagaccc
cagaggctgt
agctcctaga
aagtgcccta
tgcacatcca
gagcagtgga
gtggtattga
cactgaaaaa
aagaatttgg
agcgtggcgt
ttgattgtac
ctgatgaagg
cagagttcag
tcttccaacg
acaaattcag
agttttatga
tgtttgagct
taagaaagta
catacagtgt
ccaagttcag
tgaatgatca
ggccttttta
cattcccagg

cctggggaga
agactttgag

Artificial

aggaatgcca
attggaacgg
agttttcaga
ctactccgac
tcttcctgga
tctcacacca
tggtcttcca
aaaaatgggt
caatgttgga
ctctaccaat
accagacaga
ccctcagagt
ggaagggtgg
tcttcttggt
ggcttatatt
accgctgatg
ctttgaaggc
tggcatgccc
acttggaatt
cggctatcca
tccaatgttt
ggccaattcc
tgctgacaaa
atcatttgat
tgagagactc
actcatgttt
taggcatgtc
aatttatgat
agtgaagaga

tgaagtagcc

eolf-seql

gagggcgatc
gacatgaaaa
ggaaataagg
cctgctgact
ggtggtgtcc
ggttacccag
agtattcctg
ggctcagcac
cctggcttta
gaagtgacaa
tatgtcattc
ggagcagctg
agacctagaa
tctactgagt
aatgctgact
tacagcttgg
aaatctcttt
aggataagca
gcttcaggca
ctgtatcaca
aaatatcacc
atagtgctcc
atctacagta
tcactttttt
caggactttg
ctggaaagag
atctatgctc
gctctgtttg

cagatttatg

Page 25

tagtgtatgt
tcaattgctc
ttaaaaatgc
actttgctcc
agcgtggaaa
caaatgaata
ttcatccaat
caccagatag
ctggaaactt
gaatttacaa
tgggaggtca
ttgttcatga
gaacaatttt
gggcagagga
catctataga
tacacaacct
atgaaagttg
aattgggatc
gagcacggta
gtgtctatga
tcactgtggc
cttttgattg
tttctatgaa
ctgcagtaaa
acaaaagcaa
catttattga
caagcagcca
atattgaaag

ttgcagcctt

taactatgca
tgggaaaatt
ccagctggca
tggggtgaag
tatcctaaat
tgcttatagg
tggatactat
cagctggaga
ttctacacaa
tgtgataggt
ccgggactca
aattgtgagg
gtttgcaagc
gaattcaaga
aggaaactac
aacaaaagag
gactaaaaaa
tggaaatgat
tactaaaaat
aacatatgag
ccaggttcga
tcgagattat
acatccacag
gaattttaca
cccaatagta
tccattaggg
caacaagtat
caaagtggac

cacagtgcag

420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2130



eolf-seql
<223> Synthetic Construct

<400> 13
Met Ala Ser Glu Thr Asp Thr Leu Leu Leu Trp val Leu Leu Leu Trp
1 5 10 15

val Pro Gly Ser Thr Gly Asp Ala Ala Lys Ser Ser Asn Glu Ala Thr
20 25 30

Asn Ile Thr Pro Lys His Asn Met Lys Ala Phe Leu Asp Glu Leu Lys
35 40 45

Ala Glu Asn Ile Lys Lys Phe Leu Tyr Asn Phe Thr GIn Ile Pro His
50 55 60

Leu Ala Gly Thr Glu Gln Asn Phe GIln Leu Ala Lys GIln Ile GIn Ser
65 70 75 80

Gln Trp Lys Glu Phe Gly Leu Asp Ser val Glu Leu Ala His Tyr Asp
85 90 95

val Leu Leu Ser Tyr Pro Asn Lys Thr His Pro Asn Tyr Ile Ser Ile
100 105 110

Ile Asn Glu Asp Gly Asn Glu ITe Phe Asn Thr Ser Leu Phe Glu Pro
115 120 125

Pro Pro Pro Gly Tyr Glu Asn val Ser Asp Ile val Pro Pro Phe Ser
130 135 140

Ala Phe Ser Pro GIn Gly Met Pro Glu Gly Asp Leu Vval Tyr val Asn
145 150 155 160

Tyr Ala Arg Thr Glu Asp Phe Phe Lys Leu Glu Arg Asp Met Lys Ile
165 170 175

Asn Cys Ser Gly Lys Ile val Ile Ala Arg Tyr Gly Lys val Phe Arg
180 185 190

Gly Asn Lys val Lys Asn Ala GIn Leu Ala Gly Ala Lys Gly val Ile
195 200 205

Leu Tyr Ser Asp Pro Ala Asp Tyr Phe Ala Pro Gly val Lys Ser Tyr
210 215 220

Pro Asp Gly Trp Asn Leu Pro Gly Gly Gly val Gln Arg Gly Asn Ile
225 230 235 240

Leu Asnh Leu Asn Gly Ala Gly Asp Pro Leu Thr Pro Gly Tyr Pro Ala
245 250 255

Page 26



Asn

Ser

Glu

Leu

305

Thr

Ile

Tyr

Asp

Gly

Ala

Ala

Asn

Thr

Ser

465

Lys

Leu

Ala

Glu

Ile

Lys

Lys

Gln

Tyr

val

Pro

370

Thr

Ser

Glu

Ala

Pro

450

Pro

Lys

Gly

Ser

Tyr

Pro

275

Met

val

Lys

Asn

Ile

355

Gln

Leu

Trp

Glu

Asp

Ser

Ser

Ala

260

val

Gly

Pro

val

val

340

Leu

Ser

Lys

Asp

Asn

420

Ser

Met

Glu

Pro

Tyr

His

Gly

Tyr

Lys

Ile

Gly

Gly

Lys

Ala

405

Ser

Ser

Tyr

Gly

Ser

485

Asn

Ala

Arg

Pro

Ser

Asn

310

Met

Gly

Gly

Ala

Glu

390

Glu

Arg

Ser

Phe

470

Pro

Asp

Arg

Arg

Ile

Ala

295

val

His

Thr

His

Ala

375

Gly

Glu

Leu

Glu

Leu

455

Glu

Glu

Phe

Tyr

Gly

Gly

Pro

Gly

Ile

Leu

Arg

val

Trp

Phe

Leu

Gly

val

Gly

Phe

Glu

Thr
520

Ile

265

Tyr

Pro

Pro

His

Arg

Asp

val

Arg

Gly

Gln

425

Asn

His

Lys

Ser

val

505

Lys

eolf-seql
Ala Glu Ala

Tyr

Asp

Gly

Ser

330

Gly

Ser

His

Pro

Leu

410

Glu

Tyr

Asn

Ser

Gly

Phe

Asn

Page 27

Asp

Ser

Phe

315

Thr

Ala

Trp

Glu

Arg

Leu

Arg

Thr

Leu

Leu

475

Met

Phe

Trp

Ala

Ser

300

Thr

Asn

val

val

Ile

380

Arg

Gly

Gly

Leu

Thr

460

Tyr

Pro

Gln

Glu

val

Gln

285

Trp

Gly

Glu

Glu

Phe

365

val

Thr

Ser

val

Lys

Glu

Arg

Arg

Thr
525

Lys

Arg

Asn

val

Pro

350

Gly

Arg

Ile

Thr

Ala

430

val

Glu

Ser

Ile

Leu

510

Asn

Leu

Leu

Gly

Phe

Thr

335

Asp

Gly

Ser

Leu

Glu

415

Tyr

Asp

Leu

Trp

Ser

495

Gly

Lys

Pro

Leu

Ser

Ser

320

Arg

Arg

Phe
Phe

400

Trp

Cys

Lys

Thr

480

Lys

Phe



Ser

Glu

545

val

Phe

Ile

val

Ala

625

Ile

Phe

Ile

Gly

Lys
705

Lys

Arg

Asp

Tyr

Ser

610

Ser

val

Ile

Tyr

Ile

690

Ala

Tyr

Phe

Gly

Cys

Ser

595

Phe

Lys

Leu

Asp

Ala

675

Tyr

Trp

val Gln Ala

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

<220>
<223>

<400>
atggctagcg aaaccgacac tttgttgttg tgggtgcttt

14
2196
DNA

Pro

Tyr

Gly

Asp

Phe

Arg

Pro

660

Pro

Asp

Gly

Ala

Leu

Asp

Met

565

Asp

Ser

Ser

Ser

Met

645

Leu

Ser

Ala

Glu

Ala
725

Artificial

Tyr

Pro

550

val

Tyr

Met

Leu

Glu

630

Met

Gly

Ser

Leu

val

710

Glu

His

535

Met

Phe

Ala

Lys

Phe

615

Arg

Asn

Leu

His

Phe

695

Lys

Thr

Synthetic Construct

14

Ser

Phe

Glu

val

His

600

Ser

Leu

Asp

Pro

Asn

680

Asp

Arg

Leu

val

Lys

Leu

val

585

Pro

Ala

Gln

Gln

Lys

Ile

Gln

Ser

eolf-seql
Tyr Glu Thr Tyr Glu Leu val

Tyr

Ala

570

Leu

Gln

val

Asp

Leu

650

Arg

Tyr

Glu

Ile

Glu
730

His

555

Asn

Arg

Glu

Lys

Phe

635

Met

Pro

Ala

Ser

Tyr

715

val

actggtgatg ctgctaaatc ctccaatgaa gctactaaca

aaagcatttt tggatgaatt gaaagctgag aacatcaaga

cagataccac atttagcagg aacagaacaa aactttcagc

Page 28

540

Leu Thr val Ala Gln
560

Ser Ile val Leu Pro
575

Lys Tyr Ala Asp Lys
590

Met Lys Thr Tyr Ser

Asn Phe Thr Glu Ile
620

Asp Lys Ser Asn Pro
640

Phe Leu Glu Arg Ala

Phe Tyr Arg His val
670

Gly Glu ser Phe Pro
685

Lys val Asp Pro Ser

val Ala Ala Phe Thr
720

Ala

tgctttgggt acccggatct
ttactccaaa gcataatatg
agttcttata taattttaca

ttgCaaagca aattcaatcc

60
120
180
240



cagtggaaag
tacccaaata
ttcaacacat
ccacctttca
tatgcacgaa
aaaattgtaa
ctggcagggg
gtgaagtcct
ctaaatctga
tataggcgtg
tactatgatg
tggagaggaa
acacaaaaag
ataggtactc
gactcatggg
gtgaggagct
gcaagctggg
tcaagactcc
aactacactc
aaagagctga
aaaaaaagtc
aatgattttg
aaaaattggg
tatgagttgg
gttcgaggag
gattatgctg
ccacaggaaa
tttacagaaa
atagtattaa
ttagggttac
aagtatgcag
gtggaccctt
gtgcaggcag

aatttggcct
agactcatcc
cattatttga
gtgctttctc
ctgaagactt
ttgccagata
ccaaaggagt
atccagatgg
atggtgcagg
gaattgcaga
cacagaagct
gtctcaaagt
tcaagatgca
tcagaggagc
tgtttggtgg
ttggaacact
atgcagaaga
ttcaagagcg
tgagagttga
aaagccctga
cttccccaga
aggtgttctt
aaacaaacaa
tggaaaagtt
ggatggtgtt
tagttttaag
tgaagacata
ttgcttccaa
gaatgatgaa
cagacaggcc
gggagtcatt
ccaaggcctg

ctgcagagac

ggattctgtt
caactacatc
accacctcct
tcctcaagga
ctttaaattg
tgggaaagtt
cattctctac
ttggaatctt
agaccctctc
ggctgttggt
cctagaaaaa
gccctacaat
catccactct
agtggaacca
tattgaccct
gaaaaaggaa
atttggtctt
tggcgtggct
ttgtacaccg
tgaaggcttt
gttcagtggc
ccaacgactt
attcagcggc
ttatgatcca
tgagctagcc
aaagtatgct
cagtgtatca
gttcagtgag
tgatcaactc
tttttatagg
cccaggaatt
gggagaagtg
tttgagtgaa

eolf-seql

gagctagcac
tcaataatta
ccaggatatg
atgccagagg
gaacgggaca
ttcagaggaa
tccgaccctg
cctggaggtg
acaccaggtt
cttccaagta
atgggtggct
gttggacctg
accaatgaag
gacagatatg
cagagtggag
gggtggagac
cttggttcta
tatattaatg
ctgatgtaca
gaaggcaaat
atgcccagga
ggaattgctt
tatccactgt
atgtttaaat
aattccatag
gacaaaatct
tttgattcac
agactccagg
atgtttctgg
catgtcatct
tatgatgctc
aagagacaga

gtagcc

Page 29

attatgatgt
atgaagatgg
aaaatgtttc
gcgatctagt
tgaaaatcaa
ataaggttaa
ctgactactt
gtgtccagcg
acccagcaaa
ttcctgttca
cagcaccacc
gctttactgg
tgacaagaat
tcattctggg
cagctgttgt
ctagaagaac
ctgagtgggc
ctgactcatc
gcttggtaca
ctctttatga
taagcaaatt
caggcagagc
atcacagtgt
atcacctcac
tgctcccttt
acagtatttc
ttttttctgc
actttgacaa
aaagagcatt
atgctccaag
tgtttgatat
tttatgttgc

cctgttgtcc
aaatgagatt
ggatattgta
gtatgttaac
ttgctctggg
aaatgcccag
tgctcctggg
tggaaatatc
tgaatatgct
tccaattgga
agatagcagc
aaacttttct
ttacaatgtg
aggtcaccgg
tcatgaaatt
aattttgttt
agaggagaat
tatagaagga
caacctaaca
aagttggact
gggatctgga
acggtatact
ctatgaaaca
tgtggcccag
tgattgtcga
tatgaaacat
agtaaagaat
aagcaaccca
tattgatcca
cagccacaac
tgaaagcaaa

agccttcaca

300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2196



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

<400>

Met Ala
1

Ile Gly
Cys Glu

Arg Ala
50

Ala Ala
65

Ser Leu
Ser Phe
Leu Arg

Ser Glu
130

Thr GTn
145

Ser Ile
Asp Leu
Lys val

Ser Thr
210

Leu Gln
225

Arg Pro

15
263
PRT
Homo

15

Ser

Ala

Lys

val

His

Phe

Pro

Pro

115

Pro

Glu

Glu

His

Thr

195

Cys

Gly

Ser

sapiens

Trp

Ala

20

His

cys

cys

His

His

100

Gly

Ala

Pro

Pro

val

180

Lys

Ser

Ile

Leu

val
5
Pro
Ser
Gly
Ile
Pro
85
Pro
Asp
Glu
Ala
Glu
165
Ile
Phe
Gly

Thr

Tyr

Pro

Leu

Gln

Gly

Arg

70

Leu

Asp

Leu

Leu

150

Glu

Ser

Met

Asp

Ser

230

Thr

val

Ile

Pro

val

55

Asn

Asp

Tyr

Ser

Thr

135

Gly

Phe

Asn

Leu

Ser

215

Trp

Lys

val

Leu

Trp

40

Leu

Lys

Thr

Asp

Ser

120

Asp

Thr

Leu

Asp

Cys

200

Gly

Gly

val

Phe

Ser

25

Gln

val

Ser

Gly

Met

105

His

Ala

Thr

Thr

val

185

Ala

Gly

Ser

val

eolf-seql

Leu

10

Arg

val

His

val

Gln

90

sSer

Asp

val

Cys

Pro

170

Cys

Gly

Pro

Glu

Thr

Ile

Leu

Pro

Ile

75

val

Leu

Leu

Lys

Tyr

155

Lys

Ala

Arg

Leu

Pro
235

Leu

val

val

Gln

60

Leu

Phe

Leu

Met

val

140

Ala

Lys

Gln

Trp

val

220

Cys

His Tyr Arg

Page 30

Ser

Gly

Ala

45

Trp

Leu

Gln

Lys

Leu

125

Met

Ser

Leu

val

Thr

205

Cys

Ala

Lys

val

Gly

30

Ser

val

Gly

val

Asn

110

Leu

Asp

Gly

Gln

His

190

Gly

Asn

Leu

Trp

Thr

15

Trp

Arg

Leu

Arg

ser

95

Arg

Arg

Leu

Trp

cys

175

Pro

Gly

Gly

Pro

Trp

Glu

Gly

Thr

His

80

His

Phe

Leu

Pro

Gly

val

Gln

Lys

val

Glu

240

Lys



245

Asp Thr ITe val Ala Asn Pro

<210> 16

<211> 789
<212> DNA
<213>

<400> 16
atggctagct

ccccteatcec
caggtgcttg
tgggtcctca
agcttgtttc
ccgctctacg
cacgacctca
atggacctgc
agcattgaac
atttccaatg
gctggacgct
tgtaatggtg
aggccttccc
gccaacccc

<210> 17

<211> 240
<212> PRT
<213>
<220>
<223>
<400> 17
1

Trp Gln

Leu Vval
35

Lys Ser
50

260

Homo sapiens

gggtcccggt
tgtctcggat

tggcctctcg
cagctgccca
atcctgaaga
atatgagcct
tgctgctccg
ccacccagga
cagaggagtt
acgtgtgtgc
ggacaggggg
tgcttcaagg

tgtacaccaa

Artificial

tgtcttcctc
tgtgggaggc
tggcagggca
ctgcatcagg
cacaggccag
cctgaagaat
cctgtcagag
gccagcactg
cttgacccca
gcaagttcac
caaaagcacc

tatcacgtca

ggtggtgcat

Synthetic Construct

40

eolf-seql

250

accctgtecg
tgggagtgcg
gtctgcggcg
aacaaaagcg
gtatttcagg
cgattcctca
cctgccgagce
gggaccacct
aagaaacttc
cctcagaagg
tgctcgggtg
tggggcagtg
taccggaagt

Met Ala Ser Ile val Gly Gly Trp Glu Cys Glu
5

10

val Leu val Ala Ser Arg Gly Arg Ala
2 25
His Pro Gln Trp val Leu Thr Ala Ala

val Ile Leu Leu Gly Arg His Ser Leu
55

Page 31

tgacgtggat
agaagcattc
gtgttctggt
tgatcttgct
tcagccacag
ggccaggtga
tcacggatgc
gctacgcctc
agtgtgtgga
tgaccaagtt
attctggggg
aaccatgtgc

ggatcaagga

Lys His

val Cys

His Cys

Phe His

60

255

tggcgctgceg
ccaaccctgg
gcacccccag
gggtcggeac
cttcccacac
tgactccagc
tgtgaaggtc
aggctggggc
cctccatgtt
catgctgtgt
cccacttgtc
cctgcccgaa

caccatcgtg

Ser Gln Pro

15

Gly Gly val
30
Ile Arg Asn

Pro Glu Asp

60
120
180
240
300
360
420
480
540
600
660
720
780
789



Thr

65

Asp

Ser

Asp

Thr

Leu

145

Asp

Cys

Gly

Gly

val
225

Gly

Met

His

Ala

Thr

130

Thr

val

Ala

Gly

Ser

210

val

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

<220>
<223>

<400>

atggctagca ttgtgggagg ctgggagtgc

Gln

Ser

Asp

val

115

Cys

Pro

Cys

Gly

Pro

195

Glu

His

18
720
DNA

val

Leu

Leu

100

Lys

Tyr

Lys

Ala

180

Leu

Pro

Tyr

Phe

Leu

85

Met

val

Ala

Lys

Gln

165

Trp

val

Cys

Arg

Artificial

Gln

70

Lys

Leu

Met

Ser

Leu

150

val

Thr

Cys

Ala

val

Asn

Leu

Asp

His

Gly

Asn

Leu

215

Trp

Synthetic Construct

18

gtggcctctc

acagctgccc

catcctgaag

gatatgagcc

atgctgctcc

cccacccagg

ccagaggagt

gtggcagggc
actgcatcag
acacaggcca
tcctgaagaa
gcctgtcaga
agccagcact

tcttgacccc

Ser

Arg

Arg

Leu

120

Trp

Cys

Pro

Gly

Gly

Pro

Ile

agtctgcggce
gaacaaaagc
ggtatttcag
tcgattcctc
gcctgccgag
ggggaccacc

aaagaaactt

Phe

Leu

105

Pro

Gly

val

Gln

Lys

185

val

Glu

Lys

~ eolf-seql
His Ser Phe Pro

Leu

90

Ser

Thr

Ser

Asp

Lys

Ser

Leu

Arg

Asp

75

Arg

Glu

Gln

Ile

Leu

155

val

Thr

Gln

Pro

Thr
235

gagaagcatt

ggtgttctgg
gtgatcttgc

gtcagccaca

aggccaggtg
ctcacggatg

tgctacgcct

Page 32

Pro

Pro

Glu

Glu

140

His

Thr

Cys

Gly

Ser

220

Ile

His

Gly

Ala

Pro

125

Pro

val

Lys

Ser

Ile

205

Leu

val

Pro

Asp

Glu

110

Ala

Glu

Ile

Phe

Gly

Thr

Tyr

Ala

cccaaccctg

tgcaccccca

tgggtcggca

gcttcccaca

atgactccag

ctgtgaaggt

caggctgggg
cagtgtgtgg acctccatgt

Leu Tyr
80

Asp Ser
95

Leu Thr

Leu Gly

Glu Phe

Ser Asn
160

Met Leu
175

Asp Ser

ser Trp

Thr Lys

Asn Pro
240

gcaggtgctt
gtgggtcctc
cagcttgttt
cccgctctac
ccacgacctc
catggacctg
cagcattgaa

tatttccaat

60
120
180
240
300
360
420
480



eolf-seql

gacgtgtgtg cgcaagttca ccctcagaag gtgaccaagt tcatgctgtg tgctggacgc

tggacagggg gcaaaagcac ctgctcgggt gattctgggg gcccacttgt ctgtaatggt

gtgcttcaag gtatcacgtc atggggcagt gaaccatgtg ccctgcccga aaggccttcc

ctgtacacca aggtggtgca ttaccggaag tggatcaagg acaccatcgt ggccaacccc

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

<220>
<223>

<400>
Met Ala
1

Leu Ala
Lys Ser
Trp Glu

50
Arg Gly
65
Leu Thr
Arg His
Ser His
Arg Phe

130
Arg Leu

Leu Pro

Trp Gly

19
281
PRT

Artificial

Synthetic Construct

19

Ser

Gly

Ser

35

Cys

Arg

Ala

Ser

Ser

115

Leu

Ser

Thr

Ser

Ala

Gly

20

Asn

Glu

Ala

Ala

Leu

100

Phe

Arg

Glu

Gln

Ile
180

Arg
5
Phe
Glu
Lys
val
His
85
Phe
Pro
Pro
Pro
Glu

165

Glu

Arg Pro Arg Trp Leu Cys Ala Gly Ala Leu val
10 15

Phe Leu Leu Gly Phe Leu Phe Gly Trp Phe Ile
25 30

Ala Thr Asn Ile Thr Pro Gly Ile val Gly Gly
40 45

His Ser Gln Pro Trp GIn val Leu val Ala Ser
55 60

Cys Gly Gly val Leu val His Pro Gln Trp val
70 75 80

Cys Ile Arg Asn Lys Ser val Ile Leu Leu Gly

His Pro Glu Asp Thr Gly Gln val Phe Gln val
105 110

His Pro Leu Tyr Asp Met Ser Leu Leu Lys Asn
120 125

Gly Asp Asp Ser Ser His Asp Leu Met Leu Leu
135 140

Ala Glu Leu Thr Asp Ala val Lys val Met Asp
150 155 160

Pro Ala Leu Gly Thr Thr Cys Tyr Ala Ser Gly
170 175

Pro Glu Glu Phe Leu Thr Pro Lys Lys Leu GIn
185 190
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540
600
660
720



Cys val

Gln
210

Pro Lys

Gly Lys Ser

Gly val Leu

Pro Glu Arg

Ile Lys Asp

275

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

<220>
<223>

20
846
DNA
Arti

<400> 20
atggctagcg

ttctttctcc
attactccag
cttgtggcct
ctcacagctg
tttcatcctg
tacgatatga
ctcatgctgc
ctgcccaccc
gaaccagagg
aatgacgtgt
cgctggacag
ggtgtgcttc
tccctgtaca
ccctga
<210>

<211>

<212>
<213>

21
125
PRT
Homo

Leu His

Thr

val

Thr Cys

val

Lys

Ser

Ile Ser

200

Phe
215

Met

Gly Asp

230

Gln Gly

Pro Ser

260

Thr ITe

ficial

cgcgccgecc
tcggcttect
gaattgtggg
ctcgtggcag
cccactgcat
aagacacagg
gcctcctgaa
tccgectgtce
aggagccagce
agttcttgac
gtgcgcaagt
ggggcaaaag
aaggtatcac

ccaaggtggt

sapiens

Leu

val

Thr Ser

Tyr Thr

Ala Asn

280

Synthetic Construct

gcgctggcetg
cttcgggtgg
aggctgggag
ggcagtctgc
caggaacaaa
ccaggtattt
gaatcgattc
agagcctgcec
actggggacc
cccaaagaaa
tcaccctcag
cacctgctcg

gtcatggggc
gcattaccgg

eolf-seql

Asn Asp val

Leu Cys Ala

Ser Gly Gly

235

Trp Gly Ser

250

Lys val val

Pro

tgcgctgggg
tttataaaat
tgcgagaagc
ggcggtgttc
agcgtgatct
caggtcagcc
ctcaggccag
gagctcacgg
acctgctacg
cttcagtgtg
aaggtgacca
ggtgattctg
agtgaaccat

aagtggatca

Page 34

Ala Gln

205

Cys

Gly
220

Arg Trp

Pro Leu Vval

Glu Pro Cys

His Tyr Arg

270

cgctggtgct
cctccaatga
attcccaacc
tggtgcaccc
tgctgggtcg
acagcttccc
gtgatgactc
atgctgtgaa
cctcaggctg
tggacctcca
agttcatgct
ggggcccact
gtgccctgec

aggacaccat

val
Thr Gly

Asn
240

Cys

Ala
255

Leu

Lys Trp

ggcgggtggc
agctactaac
ctggcaggtg
ccagtgggtc
gcacagcttg
acacccgctc
cagccacgac
ggtcatggac
gggcagcatt
tgttatttcc
gtgtgctgga
tgtctgtaat
cgaaaggcct

cgtggccaac

60
120
180
240
300
360
420
480
540
600
660
720
780
840
846



<400> 21

Met Ala Ser Lys Ala val Leu Leu

1 5

Leu Gln Pro Gly Thr Ala Leu Leu

20

Ser Asn Glu Asp Cys Leu Gln val
35 40

Gln Cys Trp Thr Ala Arg Ile Arg

50 55

Ser Lys Gly Cys Ser Leu Asn Cys

65 70

val Gly Lys Lys Asn Ile Thr Cys

85
Ser Gly Ala His Ala Leu Gln Pro
100

Pro Ala Leu Gly Leu Leu Leu Trp
115 120

<210> 22

<211> 375

<212> DNA

<213> Homo sapiens

<400> 22

atggctagca aggctgtgct gcttgccctg

actgccctgc tgtgctactc ctgcaaagcc

gagaactgca cccagctggg ggagcagtgc

ctgaccgtca tcagcaaagg ctgcagcttg

gtgggcaaga agaacatcac gtgctgtgac

gccctgcagce cggctgeccge catccttgeg

ggacccggcc agcta

<210> 23

<211> 5964

<212> DNA

<213> Artificial

<220>

<223> Synthetic Construct

<400>

ggcgtaatgc tctgccagtg ttacaaccaa ttaaccaatt ctgattagaa aaactcatcg

agcatcaaat gaaactgcaa tttattcata tcaggattat caataccata tttttgaaaa
Page 35

23

eolf-seql

Ala Leu Leu Met

10

Cys Tyr

Glu Asn

Ala val

val Asp

Cys Asp

90

Ala Ala
105

Gly Pro

sSer

Cys

Gly

Asp

75

Thr

Ala

Gly

ttgatggcag

caggtgagca

tggaccgcgce

aactgcgtgg

accgacttgt

ctgctccctg

Cys

Thr

Leu

60

Ser

Asp

Ile

Gln

Ala

Lys

Gln

45

Leu

Gln

Leu

Leu

Leu
125

Gly

Ala

30

Leu

Thr

Asp

cys

Ala
110

gcttggeect

acgaggactg

gcatccgcgce

atgactcaca

gcaacgccag

cactcggcct

Leu

15

Gln

Gly

val

Tyr

Asn

95

Leu

gcagccaggc
cctgcaggtg
agttggcctc
ggactactac
cggggcccat
gctgctctgg

val

Glu

Ile

Tyr

80

Leu

60
120
180
240
300
360
375

60
120



agccgtttct
tggtatcggt
tcaaaaataa
ggcaaaagct
tcaaaatcac
aatacgcgat
aacactgcca
aatgctgttt
aaatgcttga
tctgtaacat
ggcttcccat
ttatacccat
tcccgttgaa
acaatattgg
ttggctcatg
aatcaattac
cggtaaatgg
cgtatgttcc
tacggtaaac
ttgacgtcaa
actttcctac
tttggcagta
accccattga
gtcgtaataa
atataagcag
ttgacctcca
gaacgcggat
actctccagg
ggctcttctc
tcccagagtc
tgctccgaat
gaacatggct
tggcttcttt

taacattact

gtaatgaagg
ctgcgattcc
ggttatcaag
tatgcatttc
tcgcatcaac
cgctgttaaa
gcgcatcaac
tcccggggat
tggtcggaag
cattggcaac
acaatcgata
ataaatcagc
tatggctcat
ctattggcca
tccaatatga
ggggtcatta
cccgectggce
catagtaacg
tgcccacttg
tgacggtaaa
ttggcagtac
caccaatggg
cgtcaatggg
cccecgeeccg
agctcgttta
tagaagacac
tcceccgtgec

gtgggcctgg
ttacatgtac

aggggtctgt
attgcctctc
agcgcgcgcec
ctccteggcet

ccaaagcata

agaaaactca
gactcgtcca
tgagaaatca
tttccagact
caaaccgtta
aggacaatta
aatattttca
cgcagtggtg
aggcataaat
gctacctttg
gattgtcgca
atccatgttg
aacacccctt
ttgcatacgt
ccgccatgtt
gttcatagcc
tgaccgccca
ccaataggga
gcagtacatc
tggcccgect
atctacgtat
cgtggatagc
agtttgtttt
ttgacgcaaa
gtgaaccgtc
cgggaccgat
aagagtgact
cttccccagt
cttttgcttg
attttcctgc
acatctcgtc
gcccgegcetg
tcctcttcgg

atatgaaagc

eolf-seql

ccgaggcagt
acatcaatac
ccatgagtga
tgttcaacag
ttcattcgtg
caaacaggaa
cctgaatcag
agtaaccatg
tccgtcagec
ccatgtttca
cctgattgcec
gaatttaatc
gtattactgt
tgtatctata
gacattgatt
catatatgga
acgacccccg
ctttccattg
aagtgtatca
ggcattatgc
tagtcatcgc
ggtttgactc
ggcaccaaaa
tgggcggtag
agatcgcctg
ccagcctccg
caccgtccgg
caagactcca
cctcaaccct
tggtggctcc
aatctccgcg
gctgtgecgct
gtggtttata

atttttggat
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tccataggat
aacctattaa
cgactgaatc
gccagecatt
attgcgcectg
tcaaatgcaa
gatattcttc
catcatcagg
agtttagtct
gaaacaactc
cgacattatc
gcggcctcga
ttatgtaagc
tcataatatg
attgactagt
gttccgegtt
cccattgacg
acgtcaatgg
tatgccaagt
ccagtacatg
tattaccatg
acggggattt
tcaacgggac
gcgtgtacgg
gagacgccat
cggccgggaa
atctcagcaa
gggatttgag
gactatcttc
agttcaggaa
aggactgggg
ggggcgctgg

aaatcctcca

gaattgaaag

ggcaagatcc
tttcceccteg
cggtgagaat
acgctcgtca
agcgagacga
ccggegeagg
taatacctgg
agtacggata
gaccatctca
tggcgcatcg
gcgagcccat
gcaagacgtt
agacaggtcg
tacatttata
tattaatagt
acataactta
tcaataatga
gtggagtatt
ccgccecccta
accttacggg
gtgatgcggt
ccaagtctcc
tttccaaaat
tgggaggtct
ccacgctgtt
cggtgcattg
gcaggtatgt
ggacgctgtg
caggtcagga
cagtaaaccc
accctgtgac
tgctggcggg
atgaagctac

ctgagaacat

180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160



caagaagttc
tcagcttgca
ggcacattat
aattaatgaa
atatgaaaat
agagggcgat
ggacatgaaa
aggaaataag
ccctgctgac
aggtggtgtc
aggttaccca
aagtattcct
tggctcagca
acctggcttt
tgaagtgaca
atatgtcatt
tggagcagct
gagacctaga
ttctactgag
taatgctgac
gtacagcttg
caaatctctt
caggataagc
tgcttcaggc
actgtatcac
taaatatcac
catagtgctc
aatctacagt
ttcacttttt
ccaggacttt
tctggaaaga
catctatgct
tgctctgttt

acagatttat

ttatataatt
aagcaaattc
gatgtcctgt
gatggaaatg
gtttcggata
ctagtgtatg
atcaattgct
gttaaaaatg
tactttgctc
cagcgtggaa
gcaaatgaat
gttcatccaa
ccaccagata
actggaaact
agaatttaca
ctgggaggtc
gttgttcatg
agaacaattt
tgggcagagg
tcatctatag
gtacacaacc
tatgaaagtt
aaattgggat
agagcacggt
agtgtctatg
ctcactgtgg
ccttttgatt
atttctatga
tctgcagtaa
gacaaaagca
gcatttattg
ccaagcagcc
gatattgaaa

gttgcagcct

ttacacagat
aatcccagtg
tgtcctaccc
agattttcaa
ttgtaccacc
ttaactatgc
ctgggaaaat
cccagctggc
ctggggtgaa
atatcctaaa
atgcttatag
ttggatacta
gcagctggag
tttctacaca
atgtgatagg
accgggactc
aaattgtgag
tgtttgcaag
agaattcaag
aaggaaacta
taacaaaaga
ggactaaaaa
ctggaaatga
atactaaaaa
aaacatatga
cccaggttcg
gtcgagatta
aacatccaca
agaattttac
acccaatagt
atccattagg
acaacaagta
gcaaagtgga

tcacagtgca

eolf-seql

accacattta
gaaagaattt
aaataagact
cacatcatta
tttcagtgct
acgaactgaa
tgtaattgcc
aggggccaaa
gtcctatcca
tctgaatggt
gcgtggaatt
tgatgcacag
aggaagtctc
aaaagtcaag
tactctcaga
atgggtgttt
gagctttgga
ctgggatgca
actccttcaa
cactctgaga
gctgaaaagc
aagtccttcc
ttttgaggtg
ttgggaaaca
gttggtggaa
aggagggatg
tgctgtagtt
ggaaatgaag
agaaattgct
attaagaatg
gttaccagac
tgcaggggag
cccttccaag

ggcagctgca
Page 37

gcaggaacag
ggcctggatt
catcccaact
tttgaaccac
ttctctectce
gacttcttta
agatatggga
ggagtcattc
gatggttgga
gcaggagacc
gcagaggctg
aagctcctag
aaagtgccct
atgcacatcc
ggagcagtgg
ggtggtattg
acactgaaaa
gaagaatttg
gagcgtggeg
gttgattgta
cctgatgaag
ccagagttca
ttcttccaac
aacaaattca
aagttttatg
gtgtttgagc
ttaagaaagt
acatacagtg
tccaagttca
atgaatgatc
aggccttttt
tcattcccag

gcctggggag
gagactttga

aacaaaactt
ctgttgagct
acatctcaat
ctcctccagg
aaggaatgcc
aattggaacg
aagttttcag
tctactccga
atcttcctgg
ctctcacacc
ttggtcttcc
aaaaaatggg
acaatgttgg
actctaccaa
aaccagacag
accctcagag
aggaagggtg
gtcttcttgg
tggcttatat
caccgctgat
gctttgaagg
gtggcatgcc
gacttggaat
gcggctatcc
atccaatgtt
tggccaattc
atgctgacaa
tatcatttga
gtgagagact
aactcatgtt
ataggcatgt
gaatttatga
aagtgaagag
gtgaagtagc

2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
3900
3960
4020
4080
4140
4200



Cctaaagatct
acgtaattgg
gttttagaaa
gtcttttggg
atgcatgtat
gtaaacagta
ttgctgacgce
cctttgtggce
gccggtctgg
catcgtttcg
agccccttga
gttggaattt
gcggggagag
cgctcggtceg
tccacagaat
aggaaccgta
catcacaaaa
caggcgtttc
ggatacctgt
aggtatctca
gttcagcccg
cacgacttat
ggcggtgcta
tttggtatct
tccggcaaac
cgcagaaaaa
tggaacgaaa
tagatccttt
tggtctgaca
cgttcatcca
<210>
<211>
<212>
<213>
<220>

24
4122
DNA
Arti

gggccctaac
aagttggggg
acttcctgta
ctttgctget
acaagctaaa
catgaacctt
aacccccact
tcctctgecg
agcaaagctc
atctacgtat
gcatctgact
tttgtgtctc
gcggtttgeg
ttcggctgeg
caggggataa
aaaaggccgc
atcgacgctc
cccctggaag
ccgectttct
gttcggtgta
accgctgcgce
cgccactggc
cagagttctt
gcgctctget
aaaccaccgc
aaggatctca
actcacgtta
taaattaaaa
gttaccaatg

tagttgcctg

ficial

aaaacaaaaa
acattgccac
aacaggccta
ccatttacac
caggctttca
taccccgttg
ggctggggct
atccatactg
ataggaactg
gatctttttc
tctggctaat
tcactcggaa
tattgggcgce
gcgagcggta
cgcaggaaag
gttgctggcg
aagtcagagg
ctccctegtg
cccttcggga
ggtcgttcge
cttatccggt
agcagccact
gaagtggtgg
gaagccagtt
tggtagcggt
agaagatcct
agggattttg
atgaagtttt
cttaatcagt

actc

eolf-seql

gatggggtta

aagatcatat
ttgattggaa
aatgtggata
ctttctcgec
ctcggcaacg
tggccatagg
cggaactcct
acaattctgt
cctctgccaa
aaaggaaatt
ggaattctgc
tcttccgett
tcagctcact
aacatgtgag
tttttccata
tggcgaaacc
cgctctcctg
agcgtggcgce
tccaagctgg
aactatcgtc
ggtaacagga
cctaactacg
accttcggaa
ggtttttttg
ttgatctttt
gtcatgagat
aaatcaatct

gaggcaccta

Page 38

ttccctaaac
tgtacaaaag
agtatgtcaa
tcctgectta
aacttacaag
gcctggtctg
ccatcagcgc
agccgcttgt
cgtcctctceg
aaattatggg
tattttcatt
attaatgaat
cctcgctcac
caaaggcggt
caaaaggcca
ggctccgcecc
cgacaggact
ttccgaccct
tttctcatag
gctgtgtgca
ttgagtccaa
ttagcagagc
gctacactag
aaagagttgg
tttgcaagca
ctacggggtc
tatcaaaaag
aaagtatata

tctcagcgat

ttcatgggtt
atcaaacact
aggattgtgg
atgcctttgt
gcctttctaa
tgccaagtgt
atgcgtggaa
tttgctcgca
cggaaatata
gacatcatga
gcaatagtgt
cggccaacgc
tgactcgctg
aatacggtta
gcaaaaggcc
ccctgacgag
ataaagatac
gccgcttacc
ctcacgctgt
cgaacccccc
cccggtaaga
gaggtatgta
aagaacagta
tagctcttga
gcagattacg
tgacgctcag
gatcttcacc
tgagtaaact

ctgtctattt

4260
4320
4380
4440
4500
4560
4620
4680
4740
4800
4860
4920
4980
5040
5100
5160
5220
5280
5340
5400
5460
5520
5580
5640
5700
5760
5820
5880
5940
5964



<223>

<400> 24
ggcgtaatgc

agcatcaaat
agccgtttct
tggtatcggt
tcaaaaataa
ggcaaaagct
tcaaaatcac
aatacgcgat
aacactgcca
aatgctgttt
aaatgcttga
tctgtaacat
ggcttcccat
ttatacccat
tcccgttgaa
acaatattgg
ttggctcatg
aatcaattac
cggtaaatgg
cgtatgttcc
tacggtaaac
ttgacgtcaa
actttcctac
tttggcagta
accccattga
gtcgtaataa
atataagcag
ttgacctcca
gaacgcggat
actctccagg
ggctcttctc
tcccagagtc

tgctccgaat

tctgccagtg
gaaactgcaa
gtaatgaagg
ctgcgattcc
ggttatcaag
tatgcatttc
tcgcatcaac
cgctgttaaa
gcgcatcaac
tcccggggat
tggtcggaag
cattggcaac
acaatcgata
ataaatcagc
tatggctcat
ctattggcca
tccaatatga
ggggtcatta
cccgcectggce
catagtaacg
tgcccacttg
tgacggtaaa
ttggcagtac
caccaatggg
cgtcaatggg
cccecgeeccg
agctcgttta
tagaagacac
tcceccgtgec

gtgggcctgg
ttacatgtac

aggggtctgt
attgcctctc

Synthetic Construct

ttacaaccaa
tttattcata
agaaaactca
gactcgtcca
tgagaaatca
tttccagact
caaaccgtta
aggacaatta
aatattttca
cgcagtggtg
aggcataaat
gctacctttg
gattgtcgca
atccatgttg
aacacccctt
ttgcatacgt
ccgccatgtt
gttcatagcc
tgaccgccca
ccaataggga
gcagtacatc
tggcccgect
atctacgtat
cgtggatagc
agtttgtttt
ttgacgcaaa
gtgaaccgtc
cgggaccgat
aagagtgact
cttccccagt
cttttgcttg
attttcctgc

acatctcgtc

eolf-seql

ttaaccaatt
tcaggattat
ccgaggcagt
acatcaatac
ccatgagtga
tgttcaacag
ttcattcgtg
caaacaggaa
cctgaatcag
agtaaccatg
tccgtcagec
ccatgtttca
cctgattgec
gaatttaatc
gtattactgt
tgtatctata
gacattgatt
catatatgga
acgacccccg
ctttccattg
aagtgtatca
ggcattatgc
tagtcatcgc
ggtttgactc
ggcaccaaaa
tgggcggtag
agatcgcctg
ccagcctccg
caccgtccgg
caagactcca
cctcaaccct
tggtggctcc

aatctccgcg
Page 39

ctgattagaa
caataccata
tccataggat
aacctattaa
cgactgaatc
gccagccatt
attgcgcctg
tcaaatgcaa
gatattcttc
catcatcagg
agtttagtct
gaaacaactc
cgacattatc
gcggcctcga
ttatgtaagc
tcataatatg
attgactagt
gttccgegtt
cccattgacg
acgtcaatgg
tatgccaagt
ccagtacatg
tattaccatg
acggggattt
tcaacgggac
gcgtgtacgg
gagacgccat
cggccgggaa
atctcagcaa
gggatttgag
gactatcttc

agttcaggaa

aggactgggg

aaactcatcg
tttttgaaaa
ggcaagatcc
tttcceccteg
cggtgagaat
acgctcgtca
agcgagacga
ccggcgcagg
taatacctgg
agtacggata
gaccatctca
tggcgcatcg
gcgagcccat
gcaagacgtt
agacaggtcg
tacatttata
tattaatagt
acataactta
tcaataatga
gtggagtatt
ccgccecccta
accttacggg
gtgatgcggt
ccaagtctcc
tttccaaaat
tgggaggtct
ccacgctgtt
cggtgcattg
gcaggtatgt
ggacgctgtg
caggtcagga
cagtaaaccc

accctgtgac

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

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



gaacatggct
aggcactgcc
ggtggagaac
cctcctgacc
ctacgtgggc
ccatgccctg
ctggggaccc
ccctaaactt
tacaaaagat
tatgtcaaag
ctgccttaat
cttacaaggc
ctggtctgtg
atcagcgcat
ccgcttgttt
tcctctegeg
attatgggga
ttttcattgc
taatgaatcg
tcgctcactg
aaggcggtaa
aaaggccagc
ctccgececc
acaggactat
ccgaccctgce
tctcatagct
tgtgtgcacg
gagtccaacc
agcagagcga
tacactagaa
agagttggta
tgcaagcagc
acggggtctg

tcaaaaagga

agcaaggctg
ctgctgtgct
tgcacccagce
gtcatcagca
aagaagaaca
cagccggctg
ggccagctat
catgggttac
caaacactgt
gattgtgggt
gcctttgtat
ctttctaagt
ccaagtgttt
gcgtggaacc
tgctcgcagce
gaaatataca
catcatgaag
aatagtgtgt
gccaacgcgce
actcgctgcg
tacggttatc
aaaaggccag
ctgacgagca
aaagatacca
cgcttaccgg
cacgctgtag
aaccccccgt
cggtaagaca
ggtatgtagg
gaacagtatt
gctcttgatc
agattacgcg
acgctcagtg

tcttcaccta

tgctgcttge
actcctgcaa
tgggggagca
aaggctgcag
tcacgtgctg
ccgccatect
agagatctgg
gtaattggaa
tttagaaaac
cttttgggct
gcatgtatac
aaacagtaca
gctgacgcaa
tttgtggctc
cggtctggag
tcgtttcgat
ccccttgagce
tggaattttt
ggggagaggc
ctcggtcgtt
cacagaatca
gaaccgtaaa
tcacaaaaat
ggcgttteccc
atacctgtcc
gtatctcagt
tcagcccgac
cgacttatcg
cggtgctaca
tggtatctgc
cggcaaacaa
cagaaaaaaa
gaacgaaaac

gatcctttta

eolf-seql

cctgttgatg
agcccaggtg
gtgctggacc
cttgaactgc
tgacaccgac
tgcgctgetc
gccctaacaa
gttgggggac
ttcctgtaaa
ttgctgctcc
aagctaaaca
tgaaccttta
cccccactgg
ctctgccgat
caaagctcat
ctacgtatga
atctgacttc
tgtgtctctc
ggtttgcgta
cggctgcggc
ggggataacg
aaggccgcegt
cgacgctcaa
cctggaagct
gcctttctec
tcggtgtagg
cgctgecgect
ccactggcag
gagttcttga
gctctgctga
accaccgctg
ggatctcaag
tcacgttaag

aattaaaaat
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gcaggcttgg
agcaacgagg
gcgcgcatcc
gtggatgact
ttgtgcaacg
cctgcactcg
aacaaaaaga
attgccacaa
caggcctatt
atttacacaa
ggctttcact
cccecgttget
ctggggcttg
ccatactgcg
aggaactgac
tctttttccc
tggctaataa
actcggaagg
ttgggcgctc
gagcggtatc
caggaaagaa
tgctggegtt
gtcagaggtg
ccctegtgeg
cttcgggaag
tcgttcgetce
tatccggtaa
cagccactgg
agtggtggcc
agccagttac
gtagcggtgg
aagatccttt
ggattttggt

gaagttttaa

ccctgcagec
actgcctgca
gcgcagttgg
cacaggacta
ccagcggggc
gcctgctget
tggggttatt
gatcatattg
gattggaaag
tgtggatatc
ttctcgccaa
cggcaacggc
gccataggcc
gaactcctag
aattctgtcg
tctgccaaaa
aggaaattta
aattctgcat
ttccgcttcc
agctcactca
catgtgagca
tttccatagg
gcgaaacccg
ctctcctgtt
cgtggcgcett
caagctgggc
ctatcgtctt
taacaggatt
taactacggc
cttcggaaaa
tttttttgtt
gatcttttct
catgagatta

atcaatctaa

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



eolf-seql

agtatatatg agtaaacttg gtctgacagt taccaatgct taatcagtga ggcacctatc

tcagcgatct gtctatttcg ttcatccata gttgcctgac tc

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

<220>
<223>

25
4467
DNA
Arti

<400> 25
ggcgtaatgc

agcatcaaat
agccgtttct
tggtatcggt
tcaaaaataa
ggcaaaagct
tcaaaatcac
aatacgcgat
aacactgcca
aatgctgttt
aaatgcttga
tctgtaacat
ggcttcccat
ttatacccat
tcccgttgaa
acaatattgg
ttggctcatg
aatcaattac
cggtaaatgg
cgtatgttcc
tacggtaaac
ttgacgtcaa
actttcctac
tttggcagta
accccattga
gtcgtaataa

atataagcag

ficial

tctgccagtg
gaaactgcaa
gtaatgaagg
ctgcgattcc
ggttatcaag
tatgcatttc
tcgcatcaac
cgctgttaaa
gcgcatcaac
tcccggggat
tggtcggaag
cattggcaac
acaatcgata
ataaatcagc
tatggctcat
ctattggcca
tccaatatga
ggggtcatta
cccgectggce
catagtaacg
tgcccacttg
tgacggtaaa
ttggcagtac
caccaatggg
cgtcaatggg
cccecgeeccg

agctcgttta

Synthetic Construct

ttacaaccaa
tttattcata
agaaaactca
gactcgtcca
tgagaaatca
tttccagact
caaaccgtta
aggacaatta
aatattttca
cgcagtggtg
aggcataaat
gctacctttg
gattgtcgca
atccatgttg
aacacccctt
ttgcatacgt
ccgccatgtt
gttcatagcc
tgaccgccca
ccaataggga
gcagtacatc
tggcccgect
atctacgtat
cgtggatagc
agtttgtttt
ttgacgcaaa

gtgaaccgtc

ttaaccaatt
tcaggattat
ccgaggcagt
acatcaatac
ccatgagtga
tgttcaacag
ttcattcgtg
caaacaggaa
cctgaatcag
agtaaccatg
tccgtcagec
ccatgtttca
cctgattgcc
gaatttaatc
gtattactgt
tgtatctata
gacattgatt
catatatgga
acgacccccg
ctttccattg
aagtgtatca
ggcattatgc
tagtcatcgc
ggtttgactc
ggcaccaaaa
tgggcggtag

agatcgcctg
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ctgattagaa
caataccata
tccataggat
aacctattaa
cgactgaatc
gccagccatt
attgcgcctg
tcaaatgcaa
gatattcttc
catcatcagg
agtttagtct
gaaacaactc
cgacattatc
gcggcctcga
ttatgtaagc
tcataatatg
attgactagt
gttccgegtt
cccattgacg
acgtcaatgg
tatgccaagt
ccagtacatg
tattaccatg
acggggattt
tcaacgggac
gcgtgtacgg

gagacgccat

aaactcatcg
tttttgaaaa
ggcaagatcc
tttccccteg
cggtgagaat
acgctcgtca
agcgagacga
ccggcgcagg
taatacctgg
agtacggata
gaccatctca
tggcgcatcg
gcgagcccat
gcaagacgtt
agacaggtcg
tacatttata
tattaatagt
acataactta
tcaataatga
gtggagtatt
ccgecccccta
accttacggg
gtgatgcggt
ccaagtctcc
tttccaaaat

tgggaggtct
ccacgctgtt

4080
4122

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

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620



ttgacctcca
gaacgcggat
actctccagg
ggctcttctc
tcccagagtc
tgctccgaat
gaacatggct
gcttgtggcc
cctcacagct
gtttcatcct
ctacgatatg
cctcatgctg
cctgcccacc
tgaaccagag
caatgacgtg
acgctggaca
tggtgtgctt
ttccctgtac
cccctgaaga
gttacgtaat
actgttttag
tgggtctttt
tgtatgcatg
taagtaaaca
tgtttgctga
gaacctttgt
gcagccggtc
atacatcgtt
tgaagcccct
tgtgttggaa
cgcgcgggga
ctgcgctcgg
ttatccacag

gccaggaacc

tagaagacac
tcceccgtgec

gtgggcctgg
ttacatgtac

aggggtctgt
attgcctctc
agcattgtgg
tctcgtggca
gcccactgcea
gaagacacag
agcctcctga
ctccgectgt
caggagccag
gagttcttga
tgtgcgcaag
gggggcaaaa
caaggtatca
accaaggtgg
tctgggccct
tggaagttgg
aaaacttcct
gggctttgct
tatacaagct
gtacatgaac
cgcaaccccc
ggctcctctg
tggagcaaag
tcgatctacg
tgagcatctg
ttttttgtgt
gaggcggttt
tcgttcggcet
aatcagggga

gtaaaaaggc

cgggaccgat
aagagtgact
cttccccagt
cttttgcttg
attttcctgc
acatctcgtc
gaggctggga
gggcagtctg
tcaggaacaa
gccaggtatt
agaatcgatt
cagagcctgce
cactggggac
ccccaaagaa
ttcaccctca
gcacctgctc
cgtcatgggg
tgcattaccg
aacaaaacaa
gggacattgc
gtaaacaggc
gctccattta
aaacaggctt
ctttaccccg
actggctggg
ccgatccata
ctcataggaa
tatgatcttt
acttctggct
ctctcactcg
gcgtattggg
gcggcgageg
taacgcagga

cgcgttgctg

eolf-seql

ccagcctccg
caccgtccgg
caagactcca
cctcaaccct
tggtggctcc
aatctccgcg
gtgcgagaag
cggcggtgtt
aagcgtgatc
tcaggtcagce
cctcaggcca
cgagctcacg
cacctgctac
acttcagtgt
gaaggtgacc
gggtgattct
cagtgaacca
gaagtggatc
aaagatgggg
cacaagatca
ctattgattg
cacaatgtgg
tcactttctc
ttgctcggcea
gcttggccat
ctgcggaact
ctgacaattc
ttccctctge
aataaaggaa
gaaggaattc
cgctcttecg
gtatcagctc
aagaacatgt

gcgtttttcc
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cggccgggaa

atctcagcaa
gggatttgag
gactatcttc
agttcaggaa
aggactgggg
cattcccaac
ctggtgcacc
ttgctgggtc
cacagcttcc
ggtgatgact
gatgctgtga
gcctcaggct
gtggacctcc
aagttcatgc
gggggcccac
tgtgccctgce
aaggacacca
ttattcccta
tattgtacaa
gaaagtatgt
atatcctgcc
gccaacttac
acggcctggt
aggccatcag
cctagccgcet
tgtcgtcctc
caaaaattat
atttattttc
tgcattaatg
cttcctcgcet
actcaaaggc
gagcaaaagg

ataggctccg

cggtgcattg
gcaggtatgt
ggacgctgtg
caggtcagga
cagtaaaccc
accctgtgac
cctggcaggt
cccagtgggt
ggcacagctt
cacacccgct
ccagccacga
aggtcatgga
ggggcagcat
atgttatttc
tgtgtgctgg
ttgtctgtaa
ccgaaaggcc
tcgtggccaa
aacttcatgg
aagatcaaac
caaaggattg
ttaatgcctt
aaggcctttc
ctgtgccaag
cgcatgcgtg
tgttttgctc
tcgcggaaat
ggggacatca
attgcaatag
aatcggccaa
cactgactcg
ggtaatacgg
ccagcaaaag

cccccctgac

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



gagcatcaca
taccaggcgt
accggatacc
tgtaggtatc
cccgttcagce
agacacgact
gtaggcggtg
gtatttggta
tgatccggca
acgcgcagaa
cagtggaacg
acctagatcc
acttggtctg
tttcgttcat
<210>
<211>
<212>
<213>

<220>
<223>

26
DNA

<400> 26
gaattctgca

cttccgcettc
cagctcactc
acatgtgagc
ttttccatag
ggcgaaaccc
gctctcctgt
gcgtggcegcet
ccaagctggg
actatcgtct
gtaacaggat
ctaactacgg
ccttcggaaa
gtttttttgt

tgatcttttc

7563

aaaatcgacg
ttcccectgg
tgtccgectt
tcagttcggt
ccgaccgctg
tatcgccact
ctacagagtt
tctgcgetct
aacaaaccac
aaaaaggatc
aaaactcacg
ttttaaatta
acagttacca

ccatagttgc

Artificial

ttaatgaatc
ctcgctcact
aaaggcggta
aaaaggccag
gctccgeccc
gacaggacta
tccgaccctg
ttctcatagc
ctgtgtgcac
tgagtccaac
tagcagagcg
ctacactaga
aagagttggt
ttgcaagcag

tacggggtct

ctcaagtcag
aagctccctc
tctccctteg
gtaggtcgtt
cgccttatcc
ggcagcagcc
cttgaagtgg
gctgaagcca
cgctggtagc
tcaagaagat
ttaagggatt
aaaatgaagt
atgcttaatc

ctgactc

Synthetic Construct

ggccaacgcg
gactcgctgc
atacggttat
caaaaggcca
cctgacgagc
taaagatacc
ccgcttaccg
tcacgctgta
gaaccccccg
ccggtaagac
aggtatgtag
agaacagtat
agctcttgat
cagattacgc

gacgctcagt

eolf-seql

aggtggcgaa
gtgcgctctc
ggaagcgtgg
cgctccaagce
ggtaactatc
actggtaaca
tggcctaact
gttaccttcg
ggtggttttt
cctttgatct
ttggtcatga
tttaaatcaa

agtgaggcac

cggggagagg
gctcggtcgt
ccacagaatc
ggaaccgtaa
atcacaaaaa
aggcgtttcc
gatacctgtc
ggtatctcag
ttcagcccga
acgacttatc
gcggtgctac
ttggtatctg
ccggcaaaca
gcagaaaaaa

ggaacgaaaa
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acccgacagg
ctgttccgac
cgctttctca
tgggctgtgt
gtcttgagtc
ggattagcag
acggctacac
gaaaaagagt
ttgtttgcaa
tttctacggg
gattatcaaa
tctaaagtat

ctatctcagc

cggtttgcgt
tcggctgegg
aggggataac
aaaggccgcg
tcgacgctca
ccctggaagc
cgcctttctc
ttcggtgtag
ccgctgegec
gccactggca
agagttcttg
cgctctgctg
aaccaccgct
aggatctcaa

ctcacgttaa

actataaaga
cctgccgcett
tagctcacgc
gcacgaaccc
caacccggta
agcgaggtat
tagaagaaca
tggtagctct
gcagcagatt
gtctgacgct
aaggatcttc
atatgagtaa

gatctgtcta

attgggcgct
cgagcggtat
gcaggaaaga
ttgctggcgt
agtcagaggt
tccctegtge
ccttcgggaa
gtcgttcgcet
ttatccggta
gcagccactg
aagtggtggc
aagccagtta
ggtagcggtg
gaagatcctt

gggattttgg

3720
3780
3840
3900
3960
4020
4080
4140
4200
4260
4320
4380
4440
4467

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



tcatgagatt
aatcaatcta
aggcacctat
tgctctgcca
aatgaaactg
tctgtaatga
ggtctgcgat
taaggttatc
gcttatgcat
cactcgcatc
gatcgctgtt
ccagcgcatc
ttttcccggg
tgatggtcgg
catcattggc
catacaatcg
catataaatc
gaatatggct
tccgagtgag
ttagccagaa
aaaaagatca
agttcctatg
agtatggatc
gccccagceca
aacggggtaa
gaaagcctgt
tgtaaatgga
aggcctgttt
tggcaatgtc
ttttgttttg
gcactgtgaa
ccactttgct
acttgttgtg

ctaatggatc

atcaaaaagg
aagtatatat
ctcagcgatc
gtgttacaac
caatttattc
aggagaaaac
tccgactcgt
aagtgagaaa
ttctttccag
aaccaaaccg
aaaaggacaa
aacaatattt
gatcgcagtg
aagaggcata
aacgctacct
atagattgtc
agcatccatg
cataacaccc
agacacaaaa
gtcagatgct
tacgtagatc
agctttgctc
ggcagaggag
gtgggggttg
aggttcatgt
ttagcttgta
gcagcaaagc
acaggaagtt
ccccaacttc
ttagggccca
ggctgcaaca
ttcaatatca
gctgcttgga

aataaatgct

atcttcacct
gagtaaactt
tgtctatttc
caattaacca
atatcaggat
tcaccgaggc
ccaacatcaa
tcaccatgag
acttgttcaa
ttattcattc
ttacaaacag
tcacctgaat
gtgagtaacc
aattccgtca
ttgccatgtt
gcacctgatt
ttggaattta
cttgtattac
aattccaaca
caaggggctt
gaaacgatgt
cagaccggct
ccacaaaggt
cgtcagcaaa
actgtttact
tacatgcata
ccaaaagacc
ttctaaaaca
caattacgta
gatctttagg
taaatctgtc
aacagagcat
gcatagatga

ctttccagaa

eolf-seql

agatcctttt
ggtctgacag
gttcatccat
attctgatta
tatcaatacc
agttccatag
tacaacctat
tgacgactga
caggccagcc
gtgattgcgc
gaatcaaatg
caggatattc
atgcatcatc
gccagtttag
tcagaaacaa
gcccgacatt
atcgcggcect
tgtttatgta
cactattgca
catgatgtcc
atatttccgc
gcgagcaaaa
tccacgcatg
cacttggcac
tagaaaggcc
caaaggcatt
cacaatcctt
gtgtttgatc
acccatgaag
ctacttcact
tcttcacttc
cataaattcc
catgcctata

acatgagttg
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aaattaaaaa
ttaccaatgc
agttgcctga
gaaaaactca
atatttttga
gatggcaaga
taatttcccc
atccggtgag
attacgctcg
ctgagcgaga
caaccggcgc
ttctaatacc
aggagtacgg
tctgaccatc
ctctggcgca
atcgcgagcc
cgagcaagac
agcagacagg
atgaaaataa
ccataatttt
gagaggacga
caagcggcta
cgctgatggc
agaccaggcc
ttgtaagttg
aaggcaggat
tgacatactt
ttttgtacaa
tttagggaat
caaagtctct
tccccaggec
tgggaatgac
aaaaggcctg

atcattcatc

tgaagtttta
ttaatcagtg
ctcggcgtaa
tcgagcatca
aaaagccgtt
tcctggtatc
tcgtcaaaaa
aatggcaaaa
tcatcaaaat
cgaaatacgc
aggaacactg
tggaatgctg
ataaaatgct
tcatctgtaa
tcgggcttcc
catttatacc
gtttcccgtt
gtaccaatct
atttccttta
tggcagaggg
cagaattgtc
ggagttccgc
ctatggccaa
gttgccgagc
gcgagaaagt
atccacattg
tccaatcaat
tatgatcttg
aaccccatct
gcagctgcct
ttggaagggt
tccecctgceat
tctggtaacc

attcttaata

960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940



ctattgggtt
taaaattctt
gtggatgttt
aatctcgaca
gaacctgggc
catatgtttc
ttttagtata
catttccaga
ttttagtcca
cttttgttag
agtttccttc
ttgaattctc
ttgcaaacaa
tcacaatttc
agtcccggtg
ctatcacatt
gtgtagaaaa
tccagctgct
agtatccaat
tataagcata
ttaggatatt
tcaccccagg
ccagctgggc
ttttcccaga
catagttaac
gtggtacaat
tgaaaatctc
ggtaggacaa
actgggattg
tctgtgtaaa
ctttcatatt
cgaagaggaa
agcgcgggcg
acgagatgtg

gcttttgtca
tactgcagaa
catagaaata
atcaaaaggg
cacagtgagg
atagacactg
ccgtgctctg
tcccaatttg
actttcataa
gttgtgtacc
tatagatgag
ctctgcccac
aattgttctt
atgaacaaca
acctcccaga
gtaaattctt
gtttccagta
atctggtggt
tggatgaaca
ttcatttgct
tccacgctgg
agcaaagtag
atttttaacc
gcaattgatt
atacactaga
atccgaaaca
atttccatct
caggacatca
aatttgcttt
attatataag
atgctttgga
gccgaggaga
gcgcgcgceta

agaggcaata

aagtcctgga
aaaagtgaat
ctgtagattt
agcactatgg
tgatatttaa
tgatacagtg
cctgaagcaa
cttatcctgg
agagatttgc
aagctgtaca
tcagcattaa
tcagtagaac
ctaggtctcc
gctgctccac
atgacatatc
gtcacttcat
aagccaggtc
gctgagccac
ggaatacttg
gggtaacctg
acaccacctc
tcagcagggt
ttatttcctc
ttcatgtccc
tcgeccctcetg
ttttcatatc
tcattaatta
taatgtgcca
gcaagctgaa
aacttcttga
gtaatgttag
aagaagccac
gccatgttcg

ttcggagcag

eolf-seql

gtctctcact
caaatgatac
tgtcagcata
aattggccag
acattggatc
gatagccgct
ttccaagtcg
gcatgccact
cttcaaagcc
tcagcggtgt
tataagccac
caagaagacc
acccttecctt
tctgagggtc
tgtctggttc
tggtagagtg
caacattgta
ccattttttc
gaagaccaac
gtgtgagagg
caggaagatt
cggagtagag
tgaaaacttt
gttccaattt
gcattccttg
ctggaggagg
ttgagatgta
gctcaacaga
agttttgttc
tgttctcagc
tagcttcatt
ccgccagcac
tcacagggtc

ggtttactgt
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gaacttggaa
actgtatgtc
ctttcttaaa
ctcaaacacc
ataaaacttt
gaatttgttt
ttggaagaac
gaactctggg
ttcatcaggg
acaatcaact
gccacgcetct
daattcttct
tttcagtgtt
aataccacca
cactgctcct
gatgtgcatc
gggcactttg
taggagcttc
agcctctgca
gtctcctgca
ccaaccatct
aatgactcct
cccatatctg
aaagaagtct
aggagagaaa
tggttcaaat
gttgggatga
atccaggcca
tgttcctgct
tttcaattca
ggaggatttt
cagcgcccca
cccagtcectc

tcctgaactg

gcaatttctg
ttcatttcct
actacagcat
atccctcctc
tccaccaact
gtttcccaat
acctcaaaat
gaaggacttt
cttttcagct
ctcagagtgt
tgaaggagtc
gcatcccagc
ccaaagctcc
aacacccatg
ctgagagtac
ttgacttttt
agacttcctc
tgtgcatcat
attccacgcc
ccattcagat
ggataggact
ttggcccctg
gcaattacaa
tcagttcgtg
gcactgaaag
aatgatgtgt
gtcttatttg
aattctttcc
aaatgtggta
tccaaaaatg
ataaaccacc
gcgcacagcc
gcggagattg

gagccaccag

3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
3900
3960
4020
4080
4140
4200
4260
4320
4380
4440
4500
4560
4620
4680
4740
4800
4860
4920
4980



caggaaaata
aagcaaaagg
ctggggaagc
gtcactcttg
tcggtcccgg
acggttcact
ttgcgtcaac
gacctgcagg
atgtacattt
agttattaat
gttacataac
acgtcaataa
tgggtggagt
agtccgcccc
atgaccttac
atggtgatgc
tttccaagtc
gactttccaa
cggtgggagg
catccacgct
gaacggtgca
caagcaggta
gagggacgct
ttccaggtca
gaacagtaaa
gggaccctgt
tggccctgea
aggactgcct
tccgcgeagt
actcacagga
acgccagegg
tcggcctgcet
agatggggtt

Caagatcata

cagacccctg
tacatgtaag
caggcccacc
gcacggggaa
tgtcttctat
aaacgagctc
99ggcggggt
gtaccaatat
atattggctc
agtaatcaat
ttacggtaaa
tgacgtatgt
atttacggta
ctattgacgt
gggactttcc
ggttttggca
tccaccccat
aatgtcgtaa
tctatataag
gttttgacct
ttggaacgcg
tgtactctcc
gtgggctctt
ggatcccaga
ccctgctecg
gacgaacatg
gccaggcact
gcaggtggag
tggcctcctg
ctactacgtg
ggcccatgcec
gctctgggga
attccctaaa

ttgtacaaaa

actctgggat
agaagagccc
ctggagagta
tccgegttec
ggaggtcaaa
tgcttatata
tattacgaca
tggctattgg
atgtccaata
tacggggtca
tggcccgect
tcccatagta
aactgcccac
caatgacggt
tacttggcag
gtacaccaat
tgacgtcaat
taaccccgcc
cagagctcgt
ccatagaaga
gattccccgt

agggtgggcc
ctcttacatg

gtcaggggtc
aatattgcct
gctagcaagg
gccctgetgt
aactgcaccc
accgtcatca
ggcaagaaga
ctgcagccgg
cccggecagce
cttcatgggt

gatcaaacac

eolf-seql

cctgacctgg
acagcgtccc
catacctgct
aatgcaccgt
acagcgtgga
gacctcccac
ttttggaaag
ccattgcata
tgaccgccat
ttagttcata
ggctgaccgce
acgccaatag
ttggcagtac
aaatggcccg
tacatctacg
gggcgtggat
gggagtttgt
ccgttgacgc
ttagtgaacc
caccgggacc
gccaagagtg
tggcttcccc
taccttttgc
tgtattttcc
ctcacatctc
ctgtgctgct
gctactcctg
agctggggga
gcaaaggctg
acatcacgtg
ctgccgcecat
tatagagatc
tacgtaattg

tgttttagaa
Page 46

aagatagtca
tcaaatccct
tgctgagatc
tcccggecgce
tggcgtctcc
cgtacacgcc
tcccgttgat
cgttgtatct
gttgacattg
gcccatatat
ccaacgaccc
ggactttcca
atcaagtgta
cctggcatta
tattagtcat
agcggtttga
tttggcacca
aaatgggcgg
gtcagatcgc
gatccagcct
actcaccgtc
agtcaagact
ttgcctcaac
tgctggtggc
gtcaatctcc
tgccctgttg
caaagcccag
gcagtgctgg
cagcttgaac
ctgtgacacc
ccttgecgetg
tgggccctaa

gaagttgggg
aacttcctgt

gggttgaggc
ggagtcttga
cggacggtga
ggaggctgga
aggcgatctg
taccgcccat
tttggtgctc
atatcataat
attattgact
ggagttccgc
ccgcccattg
ttgacgtcaa
tcatatgcca
tgcccagtac
cgctattacc
ctcacgggga
aaatcaacgg
taggcgtgta
ctggagacgc
ccgcggccgg
cggatctcag
ccagggattt
cctgactatc
tccagttcag
gcgaggactg
atggcaggct
gtgagcaacg
accgcgcgcea
tgcgtggatg
gacttgtgca
ctccctgeac
caaaacaaaa
gacattgcca

aaacaggcct

5040
5100
5160
5220
5280
5340
5400
5460
5520
5580
5640
5700
5760
5820
5880
5940
6000
6060
6120
6180
6240
6300
6360
6420
6480
6540
6600
6660
6720
6780
6840
6900
6960
7020



attgattgga
caatgtggat
actttctcgce
gctcggcaac
ttggccatag
gcggaactcc
gacaattctg
ccctctgeca
taaaggaaat
agc

<210> 27

<211>
<212>
<213>

<220>
<223>

DNA

<400> 27
ggcgtaatgc

agcatcaaat
agccgtttct
tggtatcggt
tcaaaaataa
ggcaaaagct
tcaaaatcac
aatacgcgat
aacactgcca
aatgctgttt
aaatgcttga
tctgtaacat
ggcttcccat
ttatacccat
tcccgttgaa
acaatattgg
ttggctcatg
aatcaattac

cggtaaatgg

6396

aagtatgtca
atcctgectt
caacttacaa
ggcctggtct
gccatcagcg
tagccgcettg
tcgtcctctc
aaaattatgg

ttattttcat

Artificial

tctgccagtg
gaaactgcaa
gtaatgaagg
ctgcgattcc
ggttatcaag
tatgcatttc
tcgcatcaac
cgctgttaaa
gcgcatcaac
tcccggggat
tggtcggaag
cattggcaac
acaatcgata
ataaatcagc
tatggctcat
ctattggcca
tccaatatga
ggggtcatta

cccgcectggce

aaggattgtg
aatgcctttg
ggcctttcta
gtgccaagtg
catgcgtgga
ttttgctcge
gcggaaatat
ggacatcatg

tgcaatagtg

Synthetic Construct

ttacaaccaa
tttattcata
agaaaactca
gactcgtcca
tgagaaatca
tttccagact
caaaccgtta
aggacaatta
aatattttca
cgcagtggtg
aggcataaat
gctacctttg
gattgtcgca
atccatgttg
aacacccctt
ttgcatacgt
ccgccatgtt
gttcatagcc

tgaccgccca

eolf-seql

ggtcttttgg
tatgcatgta
agtaaacagt
tttgctgacg
acctttgtgg
agccggtctg
acatcgtttc
aagccccttg

tgttggaatt

ttaaccaatt
tcaggattat
ccgaggcagt
acatcaatac
ccatgagtga
tgttcaacag
ttcattcgtg
caaacaggaa
cctgaatcag
agtaaccatg
tccgtcagec
ccatgtttca
cctgattgec
gaatttaatc
gtattactgt
tgtatctata
gacattgatt
catatatgga

acgacccccg

Page 47

gctttgctgce
tacaagctaa
acatgaacct
caacccccac
ctcctectgec
gagcaaagct
gatctacgta
agcatctgac

ttttgtgtct

ctgattagaa
caataccata
tccataggat
aacctattaa
cgactgaatc
gccagccatt
attgcgcctg
tcaaatgcaa
gatattcttc
catcatcagg
agtttagtct
gaaacaactc
cgacattatc
gcggcctcga
ttatgtaagc
tcataatatg
attgactagt
gttccgegtt

cccattgacg

tccatttaca
acaggctttc
ttaccccgtt
tggctggggc
gatccatact
cataggaact
tgatcttttt
ttctggctaa

ctcactcgga

aaactcatcg
tttttgaaaa
ggcaagatcc
tttccccteg
cggtgagaat
acgctcgtca
agcgagacga
ccggcgcagg
taatacctgg
agtacggata
gaccatctca
tggcgcatcg
gcgagcccat
gcaagacgtt
agacaggtcg
tacatttata
tattaatagt
acataactta

tcaataatga

7080
7140
7200
7260
7320
7380
7440
7500
7560
7563

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

1020
1080
1140



cgtatgttcc
tacggtaaac
ttgacgtcaa
actttcctac
tttggcagta
accccattga
gtcgtaataa
atataagcag
ttgacctcca
gaacgcggat
actctccagg
ggctcttctc
tcccagagtc
tgctccgaat
gaacatggct
tggcttecttt
taacattact
caagaagttc
tcagcttgca
ggcacattat
aattaatgaa
atatgaaaat
agagggcgat
ggacatgaaa
aggaaataag
ccctgctgac
aggtggtgtc
aggttaccca
aagtattcct
tggctcagca
acctggcttt
tgaagtgaca
atatgtcatt

tggagcagct

catagtaacg
tgcccacttg
tgacggtaaa
ttggcagtac
caccaatggg
cgtcaatggg
cccecgeeccg
agctcgttta
tagaagacac
tcceccgtgec

gtgggcctgg
ttacatgtac

aggggtctgt
attgcctctc
agcgcgegec
ctcctcgget
ccaaagcata
ttatataatt
aagcaaattc
gatgtcctgt
gatggaaatg
gtttcggata
ctagtgtatg
atcaattgct
gttaaaaatg
tactttgctc
cagcgtggaa
gcaaatgaat
gttcatccaa
ccaccagata
actggaaact
agaatttaca

ctgggaggtc
gttgttcatg

ccaataggga
gcagtacatc
tggcccgect
atctacgtat
cgtggatagc
agtttgtttt
ttgacgcaaa
gtgaaccgtc
cgggaccgat
aagagtgact
cttccccagt
cttttgcttg
attttcctgc
acatctcgtc
gcccgegcetg
tcctcttcgg
atatgaaagc
ttacacagat
aatcccagtg
tgtcctaccc
agattttcaa
ttgtaccacc
ttaactatgc
ctgggaaaat
cccagctggc
ctggggtgaa
atatcctaaa
atgcttatag
ttggatacta
gcagctggag
tttctacaca
atgtgatagg
accgggactc

aaattgtgag

eolf-seql

ctttccattg
aagtgtatca
ggcattatgc
tagtcatcgc
ggtttgactc
ggcaccaaaa
tgggcggtag
agatcgcctg
ccagcctccg
caccgtccgg
caagactcca
cctcaaccct
tggtggctcc
aatctccgceg
gctgtgecget
gtggtttata
atttttggat
accacattta
gaaagaattt
aaataagact
cacatcatta
tttcagtgct
acgaactgaa
tgtaattgcc
aggggccaaa
gtcctatcca
tctgaatggt
gcgtggaatt
tgatgcacag
aggaagtctc
aaaagtcaag
tactctcaga
atgggtgttt

gagctttgga
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acgtcaatgg
tatgccaagt
ccagtacatg
tattaccatg
acggggattt
tcaacgggac
gcgtgtacgg
gagacgccat
cggccgggaa
atctcagcaa
gggatttgag
gactatcttc
agttcaggaa
aggactgggg
ggggcgctgg

aaatcctcca
gaattgaaag
gcaggaacag
ggcctggatt
catcccaact
tttgaaccac
ttctctcctc
gacttcttta
agatatggga
ggagtcattc
gatggttgga
gcaggagacc
gcagaggctg
aagctcctag
aaagtgccct
atgcacatcc
ggagcagtgg
ggtggtattg

acactgaaaa

gtggagtatt
ccgecccccta
accttacggg
gtgatgcggt
ccaagtctcc
tttccaaaat
tgggaggtct
ccacgctgtt
cggtgcattg
gcaggtatgt
ggacgctgtg
caggtcagga
cagtaaaccc
accctgtgac
tgctggcggg
atgaagctac
ctgagaacat
aacaaaactt
ctgttgagct
acatctcaat
ctcctccagg
aaggaatgcc
aattggaacg
aagttttcag
tctactccga
atcttcctgg
ctctcacacc
ttggtcttcc
aaaaaatggg
acaatgttgg
actctaccaa
aaccagacag

accctcagag

aggaagggtg

1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180



gagacctaga
ttctactgag
taatgctgac
gtacagcttg
Caaatctctt
caggataagc
tgcttcaggc
actgtatcac
taaatatcac
catagtgctc
aatctacagt
ttcacttttt
ccaggacttt
tctggaaaga
catctatgct
tgctctgttt
acagatttat
cggatccgaa
cgcaagcaag
tgccctgctg
gaactgcacc
gaccgtcatc
gggcaagaag
cctgcagccg
acccggccag
acttcatggg
agatcaaaca
aaaggattgt
taatgccttt
aggcctttct
tgtgccaagt
gcatgcgtgg
gttttgctcg

cgcggaaata

agaacaattt
tgggcagagg
tcatctatag
gtacacaacc
tatgaaagtt
aaattgggat
agagcacggt
agtgtctatg
ctcactgtgg
ccttttgatt
atttctatga
tctgcagtaa
gacaaaagca
gcatttattg
ccaagcagcc
gatattgaaa
gttgcagcct
ggtaggggtt
gctgtgctgce
tgctactcct
cagctggggg
agcaaaggct
aacatcacgt
gctgccgeca
ctatagagat
ttacgtaatt
ctgttttaga
gggtcttttg
gtatgcatgt
aagtaaacag
gtttgctgac
aacctttgtg
cagccggtct

tacatcgttt

tgtttgcaag
agaattcaag
aaggaaacta
taacaaaaga
ggactaaaaa
ctggaaatga
atactaaaaa
aaacatatga
cccaggttcg
gtcgagatta
aacatccaca
agaattttac
acccaatagt
atccattagg
acaacaagta
gcaaagtgga
tcacagtgca
cattattgac
ttgccctgtt
gcaaagccca
agcagtgctg
gcagcttgaa
gctgtgacac
tccttgeget
ctgggcccta
ggaagttggg
aaacttcctg
ggctttgctg
atacaagcta
tacatgaacc
gcaaccccca
gctcctctgce
ggagcaaagc

cgatctacgt

eolf-seql

ctgggatgca
actccttcaa
cactctgaga
gctgaaaagc
aagtccttcc
ttttgaggtg
ttgggaaaca
gttggtggaa
aggagggatg
tgctgtagtt
ggaaatgaag
agaaattgct
attaagaatg
gttaccagac
tgcaggggag
cccttccaag
ggcagctgca
ctgtggagat
gatggcaggc
ggtgagcaac
gaccgcgcgce
ctgcgtggat
cgacttgtgc
gctccctgea
acaaaacaaa
ggacattgcc
taaacaggcc
ctccatttac
aacaggcttt
tttaccccgt
ctggctgggg
cgatccatac
tcataggaac

atgatctttt
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gaagaatttg
gagcgtggcg
gttgattgta
cctgatgaag
ccagagttca
ttcttccaac
aacaaattca
aagttttatg
gtgtttgagc
ttaagaaagt
acatacagtg
tccaagttca
atgaatgatc
aggccttttt
tcattcccag
gcctggggag
gagactttga
gtcgaagaaa
ttggccctgce
gaggactgcc
atccgcgceag
gactcacagg
aacgccagcg
ctcggectgc
aagatggggt
acaagatcat
tattgattgg
acaatgtgga
cactttctcg
tgctcggcaa
cttggccata
tgcggaactc
tgacaattct

tccctctgcec

gtcttcttgg
tggcttatat
caccgctgat
gctttgaagg
gtggcatgcc
gacttggaat
gcggctatcc
atccaatgtt
tggccaattc
atgctgacaa
tatcatttga
gtgagagact
aactcatgtt
ataggcatgt
gaatttatga
aagtgaagag
gtgaagtagc
acccaggacc
agccaggcac
tgcaggtgga
ttggcctcct
actactacgt
gggcccatgc
tgctctgggg
tattccctaa
attgtacaaa
aaagtatgtc
tatcctgcect
ccaacttaca
cggcctggtc
ggccatcagc
ctagccgctt
gtcgtcctct

aaaaattatg

3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
3900
3960
4020
4080
4140
4200
4260
4320
4380
4440
4500
4560
4620
4680
4740
4800
4860
4920
4980
5040
5100
5160
5220



gggacatcat
ttgcaatagt
atcggccaac
actgactcgc
gtaatacggt
cagcaaaagg
ccccctgacg
ctataaagat
ctgccgcetta
agctcacgct
cacgaacccc
aacccggtaa
gcgaggtatg
agaagaacag
ggtagctctt
cagcagatta
tctgacgctc
aggatcttca
tatgagtaaa

atctgtctat

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

<220>
<223>

<400>

ggcgtaatgc tctgccagtg ttacaaccaa
agcatcaaat
agccgtttct
tggtatcggt
tcaaaaataa
ggcaaaagct
tcaaaatcac
aatacgcgat

aacactgcca

28

6405

DNA
Artificial

Synthetic Construct

28

gaagcccctt gagcatctga

gtgttggaat tttttgtgtc
gcgcggggag

tgcgctcggt

aggcggtttg
cgttcggctg
tatccacaga atcaggggat
ccaggaaccg taaaaaggcc
agcatcacaa aaatcgacgc
accaggcgtt tccccctgga
ccggatacct gtccgecttt
gtaggtatct cagttcggtg
ccgttcagcc cgaccgctge

gacacgactt atcgccactg

taggcggtgc
tatttggtat

tacagagttc
ctgcgctctg
gatccggcaa acaaaccacc
cgcgcagaaa aaaaggatct
agtggaacga aaactcacgt
cctagatcct tttaaattaa
cttggtctga cagttaccaa

ttcgttcatc catagttgcc

gaaactgcaa tttattcata

gtaatgaagg agaaaactca
ctgcgattcc gactcgtcca
ggttatcaag tgagaaatca
tatgcatttc tttccagact
tcgcatcaac caaaccgtta
cgctgttaaa aggacaatta

gcgcatcaac aatattttca

eolf-seql

cttctggcta
tctcactcgg
cgtattgggc
c€ggcgagcegg
aacgcaggaa
gcgttgctgg
tcaagtcaga
agctccctcg
ctcccttegg
taggtcgttc
gccttatccg
gcagcagcca
ttgaagtggt
ctgaagccag
gctggtagcg
caagaagatc
taagggattt
aaatgaagtt
tgcttaatca

tgactc

ttaaccaatt
tcaggattat
ccgaggcagt
acatcaatac
ccatgagtga
tgttcaacag
ttcattcgtg
caaacaggaa

cctgaatcag
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ataaaggaaa
aaggaattct
gctctteccgce
tatcagctca
agaacatgtg
cgtttttcca
ggtggcgaaa
tgcgctctcc
gaagcgtggc
gctccaagct
gtaactatcg
ctggtaacag
ggcctaacta
ttaccttcgg
gtggtttttt
ctttgatctt
tggtcatgag
ttaaatcaat

gtgaggcacc

ctgattagaa
caataccata
tccataggat
aacctattaa
cgactgaatc
gccagccatt
attgcgcctg
tcaaatgcaa

gatattcttc

tttattttca
gcattaatga
ttcctegcetc
ctcaaaggcg
agcaaaaggc
taggctccgce
cccgacagga
tgttccgacc
gctttctcat
gggctgtgtg
tcttgagtcc
gattagcaga
cggctacact
aaaaagagtt
tgtttgcaag
ttctacgggg
attatcaaaa
ctaaagtata

tatctcagcg

aaactcatcg
tttttgaaaa
ggcaagatcc
tttccccteg
cggtgagaat
acgctcgtca
agcgagacga
ccggcgcagg
taatacctgg

5280
5340
5400
5460
5520
5580
5640
5700
5760
5820
5880
5940
6000
6060
6120
6180
6240
6300
6360
6396

60
120
180
240
300
360
420
480
540



aatgctgttt
aaatgcttga
tctgtaacat
ggcttcccat
ttatacccat
tcccgttgaa
acaatattgg
ttggctcatg
aatcaattac
cggtaaatgg
cgtatgttcc
tacggtaaac
ttgacgtcaa
actttcctac
tttggcagta
accccattga
gtcgtaataa
atataagcag
ttgacctcca
gaacgcggat
actctccagg
ggctcttctc
tcccagagtc
tgctccgaat
gaacatggct
aggcactgcc
ggtggagaac
cctcctgacc
ctacgtgggc
ccatgccctg
ctggggaccc
cgatgtggaa
tggggcgctg

aaaatcctcc

tcccggggat
tggtcggaag
cattggcaac
acaatcgata
ataaatcagc
tatggctcat
ctattggcca
tccaatatga
ggggtcatta
cccgectggce
catagtaacg
tgcccacttg
tgacggtaaa
ttggcagtac
caccaatggg
cgtcaatggg
cccecgeeccg
agctcgttta
tagaagacac
tcceccgtgec

gtgggcctgg
ttacatgtac

aggggtctgt
attgcctctc
agcaaggctg
ctgctgtgct
tgcacccagc
gtcatcagca
aagaagaaca
cagccggctg
ggccagctag
agcaacccag
gtgctggcgg

aatgaagcta

cgcagtggtg
aggcataaat
gctacctttg
gattgtcgca
atccatgttg
aacacccctt
ttgcatacgt
ccgccatgtt
gttcatagcc
tgaccgccca
ccaataggga
gcagtacatc
tggcccgect
atctacgtat
cgtggatagc
agtttgtttt
ttgacgcaaa
gtgaaccgtc
cgggaccgat
aagagtgact
cttccccagt
cttttgcttg
attttcctgc
acatctcgtc
tgctgcttgce
actcctgcaa
tgggggagca
aaggctgcag
tcacgtgctg
ccgccatect
gatcccagac
gcccaatggc
gtggcttctt

ctaacattac

eolf-seql

agtaaccatg
tccgtcagec
ccatgtttca
cctgattgcc
gaatttaatc
gtattactgt
tgtatctata
gacattgatt
catatatgga
acgacccccg
ctttccattg
aagtgtatca
ggcattatgc
tagtcatcgc
ggtttgactc
ggcaccaaaa
tgggcggtag
agatcgcctg
ccagcctccg
caccgtccgg
caagactcca
cctcaaccct
tggtggctcc
aatctccgcg
cctgttgatg
agcccaggtg
gtgctggacc
cttgaactgc
tgacaccgac
tgcgctgcetc
cctgaacttt
aagcgcgcegc
tctccteggce

tccaaagcat
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catcatcagg
agtttagtct
gaaacaactc
cgacattatc
gcggcctcga
ttatgtaagc
tcataatatg
attgactagt
gttccgegtt
cccattgacg
acgtcaatgg
tatgccaagt
ccagtacatg
tattaccatg
acggggattt
tcaacgggac
gcgtgtacgg
gagacgccat
cggccgggaa
atctcagcaa
gggatttgag
gactatcttc
agttcaggaa
aggactgggg
gcaggcttgg
agcaacgagg
gcgcgcatcc
gtggatgact
ttgtgcaacg
cctgcactcg
gatctgctga
cgcccgegcet
ttcctctteg

aatatgaaag

agtacggata
gaccatctca
tggcgcatcg
gcgagcccat
gcaagacgtt
agacaggtcg
tacatttata
tattaatagt
acataactta
tcaataatga
gtggagtatt
ccgccecccta
accttacggg
gtgatgcggt
ccaagtctcc
tttccaaaat
tgggaggtct
ccacgctgtt
cggtgcattg
gcaggtatgt
ggacgctgtg
caggtcagga
cagtaaaccc
accctgtgac
ccctgcagcec
actgcctgca
gcgcagttgg
cacaggacta
ccagcggggce
gcctgctgcet
aactggcagg
ggctgtgcge
ggtggtttat

catttttgga

600

660

720

780

840

900

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



tgaattgaaa
agcaggaaca
tggcctggat
tcatcccaac
atttgaacca
tttctctcct
agacttcttt
cagatatggg
aggagtcatt
agatggttgg
tgcaggagac
tgcagaggct
gaagctccta
caaagtgccc
gatgcacatc
aggagcagtg
tggtggtatt
aacactgaaa
agaagaattt
agagcgtggc
agttgattgt
ccctgatgaa
cccagagttc
gttcttccaa
aaacaaattc
aaagttttat
ggtgtttgag
tttaagaaag
gacatacagt
ttccaagttc
gatgaatgat
caggcctttt

gtcattccca

ggcctgggga

gctgagaaca
gaacaaaact
tctgttgagc
tacatctcaa
cctcctccag
caaggaatgc
aaattggaac
aaagttttca
ctctactccg
aatcttcctg
cctctcacac
gttggtcttc
gaaaaaatgg
tacaatgttg
cactctacca
gaaccagaca
gaccctcaga
aaggaagggt
ggtcttcttg
gtggcttata
acaccgctga
ggctttgaag
agtggcatgc
cgacttggaa
agcggctatc
gatccaatgt
ctggccaatt
tatgctgaca
gtatcatttg
agtgagagac
caactcatgt
tataggcatg
ggaatttatg
gaagtgaaga

tcaagaagtt
ttcagcttgce
tggcacatta
taattaatga
gatatgaaaa
cagagggcga
gggacatgaa
gaggaaataa
accctgctga
gaggtggtgt
caggttaccc
caagtattcc
gtggctcagc
gacctggctt
atgaagtgac
gatatgtcat
gtggagcagc
ggagacctag
gttctactga
ttaatgctga
tgtacagctt
gcaaatctct
ccaggataag
ttgcttcagg
cactgtatca
ttaaatatca
ccatagtgct
aaatctacag
attcactttt
tccaggactt
ttctggaaag
tcatctatgc
atgctctgtt

gacagattta

eolf-seql

cttatataat
aaagcaaatt
tgatgtcctg
agatggaaat
tgtttcggat
tctagtgtat
aatcaattgc
ggttaaaaat
ctactttgct
ccagcgtgga
agcaaatgaa
tgttcatcca
accaccagat
tactggaaac
aagaatttac
tctgggaggt
tgttgttcat
aagaacaatt
gtgggcagag
ctcatctata
ggtacacaac
ttatgaaagt
caaattggga
cagagcacgg
cagtgtctat
cctcactgtg
cccttttgat
tatttctatg
ttctgcagta
tgacaaaagc
agcatttatt
tccaagcagc
tgatattgaa

tgttgcagcc
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tttacacaga
caatcccagt
ttgtcctacc
gagattttca
attgtaccac
gttaactatg
tctgggaaaa
gcccagctgg
cctggggtga
aatatcctaa
tatgcttata
attggatact
agcagctgga
ttttctacac
aatgtgatag
caccgggact
gaaattgtga
ttgtttgcaa
gagaattcaa
gaaggaaact
ctaacaaaag
tggactaaaa
tctggaaatg
tatactaaaa
gaaacatatg
gcccaggttc
tgtcgagatt
aaacatccac
aagaatttta
aacccaatag
gatccattag
cacaacaagt
agcaaagtgg

ttcacagtgc

taccacattt
ggaaagaatt
caaataagac
acacatcatt
ctttcagtgc
cacgaactga
ttgtaattgc
caggggccaa
agtcctatcc
atctgaatgg
ggcgtggaat
atgatgcaca
gaggaagtct
aaaaagtcaa
gtactctcag
catgggtgtt
ggagctttgg
gctgggatgce
gactccttca
acactctgag
agctgaaaag
aaagtccttc
attttgaggt
attgggaaac
agttggtgga
gaggagggat
atgctgtagt
aggaaatgaa
cagaaattgc
tattaagaat
ggttaccaga
atgcagggga
acccttccaa

aggcagctgc

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



agagactttg
attccctaaa
ttgtacaaaa
aagtatgtca
atcctgcctt
caacttacaa
ggcctggtct
gccatcagcg
tagccgcttg
tcgtcctctc
aaaattatgg
ttattttcat
cattaatgaa
tcctcgctca
tcaaaggcgg
gcaaaaggcc
aggctccgcec
ccgacaggac
gttccgaccc
ctttctcata
ggctgtgtgc
cttgagtcca
attagcagag
ggctacacta
aaaagagttg
gtttgcaagc
tctacggggt
ttatcaaaaa
taaagtatat
atctcagcga
<210>
<211>
<212>
<213>
<220>

29
6750
DNA
Arti

agtgaagtag
cttcatgggt
gatcaaacac
aaggattgtg
aatgcctttg
ggcctttcta
gtgccaagtg
catgcgtgga
ttttgctcge
gcggaaatat
ggacatcatg
tgcaatagtg
tcggccaacg
ctgactcgct
taatacggtt
agcaaaaggc
cccctgacga
tataaagata
tgccgcttac
gctcacgctg
acgaaccccc
acccggtaag
cgaggtatgt
gaagaacagt
gtagctcttg
agcagattac
ctgacgctca
ggatcttcac
atgagtaaac

tctgtctatt

ficial

cctaaagatc
tacgtaattg
tgttttagaa
ggtcttttgg
tatgcatgta
agtaaacagt
tttgctgacg
acctttgtgg
agccggtctg
acatcgtttc
aagccccttg
tgttggaatt
cgcggggaga
gcgctcggtce
atccacagaa
caggaaccgt
gcatcacaaa
ccaggcgttt
cggatacctg
taggtatctc
cgttcagccc
acacgactta
aggcggtgct
atttggtatc
atccggcaaa
gcgcagaaaa
gtggaacgaa
ctagatcctt
ttggtctgac

tcgttcatcc

eolf-seql

tgggccctaa
gaagttgggg
aacttcctgt
gctttgctgce
tacaagctaa
acatgaacct
caacccccac
ctcctctgec
gagcaaagct
gatctacgta
agcatctgac
ttttgtgtct
ggcggtttgce
gttcggctgce
tcaggggata
aaaaaggccg
aatcgacgct
ccccctggaa
tccgectttce
agttcggtgt
gaccgctgcg
tcgccactgg
acagagttct
tgcgctctgce
caaaccaccg
aaaggatctc
aactcacgtt
ttaaattaaa
agttaccaat

atagttgcct
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caaaacaaaa
gacattgcca
aaacaggcct
tccatttaca
acaggctttc
ttaccccgtt
tggctggggc
gatccatact
cataggaact
tgatcttttt
ttctggctaa
ctcactcgga
gtattgggcg
ggcgagcggt
acgcaggaaa
cgttgctggc
caagtcagag
gctccctegt
tccctteggg
aggtcgttcg
ccttatccgg
cagcagccac
tgaagtggtg
tgaagccagt
ctggtagcgg
aagaagatcc
aagggatttt
aatgaagttt
gcttaatcag

gactc

agatggggtt

caagatcata
attgattgga
caatgtggat
actttctcgc
gctcggcaac
ttggccatag
gcggaactcc
gacaattctg
ccctctgceca
taaaggaaat
aggaattctg
ctcttccget
atcagctcac
gaacatgtga
gtttttccat
gtggcgaaac
gcgctctect
aagcgtggcg
ctccaagctg
taactatcgt
tggtaacagg
gcctaactac
taccttcgga
tggttttttt
tttgatcttt
ggtcatgaga
taaatcaatc

tgaggcacct

4680
4740
4800
4860
4920
4980
5040
5100
5160
5220
5280
5340
5400
5460
5520
5580
5640
5700
5760
5820
5880
5940
6000
6060
6120
6180
6240
6300
6360
6405



<223>

<400> 29
ggcgtaatgc

agcatcaaat
agccgtttct
tggtatcggt
tcaaaaataa
ggcaaaagct
tcaaaatcac
aatacgcgat
aacactgcca
aatgctgttt
aaatgcttga
tctgtaacat
ggcttcccat
ttatacccat
tcccgttgaa
acaatattgg
ttggctcatg
aatcaattac
cggtaaatgg
cgtatgttcc
tacggtaaac
ttgacgtcaa
actttcctac
tttggcagta
accccattga
gtcgtaataa
atataagcag
ttgacctcca
gaacgcggat
actctccagg
ggctcttctc
tcccagagtc

tgctccgaat

tctgccagtg
gaaactgcaa
gtaatgaagg
ctgcgattcc
ggttatcaag
tatgcatttc
tcgcatcaac
cgctgttaaa
gcgcatcaac
tcccggggat
tggtcggaag
cattggcaac
acaatcgata
ataaatcagc
tatggctcat
ctattggcca
tccaatatga
ggggtcatta
cccgcectggce
catagtaacg
tgcccacttg
tgacggtaaa
ttggcagtac
caccaatggg
cgtcaatggg
cccecgeeccg
agctcgttta
tagaagacac
tcceccgtgec

gtgggcctgg
ttacatgtac

aggggtctgt
attgcctctc

Synthetic Construct

ttacaaccaa
tttattcata
agaaaactca
gactcgtcca
tgagaaatca
tttccagact
caaaccgtta
aggacaatta
aatattttca
cgcagtggtg
aggcataaat
gctacctttg
gattgtcgca
atccatgttg
aacacccctt
ttgcatacgt
ccgccatgtt
gttcatagcc
tgaccgccca
ccaataggga
gcagtacatc
tggcccgect
atctacgtat
cgtggatagc
agtttgtttt
ttgacgcaaa
gtgaaccgtc
cgggaccgat
aagagtgact
cttccccagt
cttttgcttg
attttcctgc

acatctcgtc

eolf-seql

ttaaccaatt
tcaggattat
ccgaggcagt
acatcaatac
ccatgagtga
tgttcaacag
ttcattcgtg
caaacaggaa
cctgaatcag
agtaaccatg
tccgtcagec
ccatgtttca
cctgattgec
gaatttaatc
gtattactgt
tgtatctata
gacattgatt
catatatgga
acgacccccg
ctttccattg
aagtgtatca
ggcattatgc
tagtcatcgc
ggtttgactc
ggcaccaaaa
tgggcggtag
agatcgcctg
ccagcctccg
caccgtccgg
caagactcca
cctcaaccct
tggtggctcc

aatctccgcg
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ctgattagaa
caataccata
tccataggat
aacctattaa
cgactgaatc
gccagccatt
attgcgcctg
tcaaatgcaa
gatattcttc
catcatcagg
agtttagtct
gaaacaactc
cgacattatc
gcggcctcga
ttatgtaagc
tcataatatg
attgactagt
gttccgegtt
cccattgacg
acgtcaatgg
tatgccaagt
ccagtacatg
tattaccatg
acggggattt
tcaacgggac
gcgtgtacgg
gagacgccat
cggccgggaa
atctcagcaa
gggatttgag
gactatcttc

agttcaggaa

aggactgggg

aaactcatcg
tttttgaaaa
ggcaagatcc
tttcceccteg
cggtgagaat
acgctcgtca
agcgagacga
ccggcgcagg
taatacctgg
agtacggata
gaccatctca
tggcgcatcg
gcgagcccat
gcaagacgtt
agacaggtcg
tacatttata
tattaatagt
acataactta
tcaataatga
gtggagtatt
ccgccecccta
accttacggg
gtgatgcggt
ccaagtctcc
tttccaaaat
tgggaggtct
ccacgctgtt
cggtgcattg
gcaggtatgt
ggacgctgtg
caggtcagga
cagtaaaccc

accctgtgac

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

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



gaacatggct
gcttgtggcec
cctcacagct
gtttcatcct
ctacgatatg
cctcatgctg
cctgcccacc
tgaaccagag
caatgacgtg
acgctggaca
tggtgtgctt
ttccctgtac
ccccggatcc
cccaggccca
ggcgggtggc
agctactaac
gaacatcaag
aaactttcag
tgagctggca
ctcaataatt
tccaggatat
aatgccagag
ggaacgggac
tttcagagga
ctccgaccct
tcctggaggt
cacaccaggt
tcttccaagt
aatgggtggc
tgttggacct
taccaatgaa
agacagatat
tcagagtgga
agggtggaga

agcattgtgg
tctcgtggca
gcccactgca
gaagacacag
agcctcctga
ctccgectgt
caggagccag
gagttcttga
tgtgcgcaag
gggggcaaaa
caaggtatca
accaaggtgg
cagaccctga
atggcaagcg
ttctttctcc
attactccaa
aagttcttat
cttgcaaagc
cattatgatg
aatgaagatg
gaaaatgttt
ggcgatctag
atgaaaatca
aataaggtta
gctgactact
ggtgtccagce
tacccagcaa
attcctgttc
tcagcaccac
ggctttactg
gtgacaagaa
gtcattctgg
gcagctgttg

cctagaagaa

gaggctggga
gggcagtctg
tcaggaacaa
gccaggtatt
agaatcgatt
cagagcctgc
cactggggac
ccccaaagaa
ttcaccctca
gcacctgctc
cgtcatgggg
tgcattaccg
actttgatct
cgcgccgecc
tcggcttect
agcataatat
ataattttac
aaattcaatc
tcctgttgtc
gaaatgagat
cggatattgt
tgtatgttaa
attgctctgg
aaaatgccca
ttgctcctgg
gtggaaatat
atgaatatgc
atccaattgg
cagatagcag
gaaacttttc
tttacaatgt
gaggtcaccg
ttcatgaaat

caattttgtt

eolf-seql

gtgcgagaag
cggcggtgtt
aagcgtgatc
tcaggtcagce
cctcaggcca
cgagctcacg
cacctgctac
acttcagtgt
gaaggtgacc
gggtgattct
cagtgaacca
gaagtggatc
gctgaaactg
gcgctggcetg
cttcgggtgg
gaaagcattt
acagatacca
ccagtggaaa
ctacccaaat
tttcaacaca
accacctttc
ctatgcacga
gaaaattgta
gctggcaggg
ggtgaagtcc
cctaaatctg
ttataggcgt
atactatgat
ctggagagga
tacacaaaaa
gataggtact
ggactcatgg
tgtgaggagc

tgcaagctgg
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cattcccaac
ctggtgcacc
ttgctgggtc
cacagcttcc
ggtgatgact
gatgctgtga
gcctcaggct
gtggacctcc
aagttcatgc
gggggcccac
tgtgccctgce
aaggacacca
gcaggcgatg
tgcgctgggg
tttataaaat
ttggatgaat
catttagcag
gaatttggcc
aagactcatc
tcattatttg
agtgctttct
actgaagact
attgccagat
gccaaaggag
tatccagatg
aatggtgcag
ggaattgcag
gcacagaagc
agtctcaaag
gtcaagatgc
ctcagaggag
gtgtttggtg
tttggaacac

gatgcagaag

cctggcaggt
cccagtgggt
ggcacagctt
cacacccgct
ccagccacga
aggtcatgga
ggggcagcat
atgttatttc
tgtgtgctgg
ttgtctgtaa
ccgaaaggcc
tcgtggccaa
tggaaagcaa
cgctggtgct
cctccaatga
tgaaagctga
gaacagaaca
tggattctgt
ccaactacat
aaccacctcc
ctcctcaagg
tctttaaatt
atgggaaagt
tcattctcta
gttggaatct
gagaccctct
aggctgttgg
tcctagaaaa
tgccctacaa
acatccactc
cagtggaacc
gtattgaccc
tgaaaaagga

aatttggtct

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



tcttggttct
ttatattaat
gctgatgtac
tgaaggcaaa
catgcccagg
tggaattgct
ctatccactg
aatgtttaaa
caattccata
tgacaaaatc
atttgattca
gagactccag
catgtttctg
gcatgtcatc
ttatgatgct
gaagagacag
agtagcctaa
tgggttacgt
aacactgttt
ttgtgggtct
ctttgtatgc
ttctaagtaa
aagtgtttgc
gtggaacctt
ctcgcagccg
aatatacatc
tcatgaagcc
tagtgtgttg
caacgcgcgg
tcgctgeget
cggttatcca
aaggccagga
gacgagcatc

agataccagg

actgagtggg
gctgactcat
agcttggtac
tctctttatg
ataagcaaat
tcaggcagag
tatcacagtg
tatcacctca
gtgctccctt
tacagtattt
cttttttctg
gactttgaca
gaaagagcat
tatgctccaa
ctgtttgata
atttatgttg
agatctgggc
aattggaagt
tagaaaactt
tttgggcttt
atgtatacaa
acagtacatg
tgacgcaacc
tgtggctcct
gtctggagca
gtttcgatct
ccttgagcat
gaattttttg
ggagaggcgg
cggtcgttcg
cagaatcagg
accgtaaaaa
acaaaaatcg

cgtttccccc

cagaggagaa
ctatagaagg
acaacctaac
aaagttggac
tgggatctgg
cacggtatac
tctatgaaac
ctgtggccca
ttgattgtcg
ctatgaaaca
cagtaaagaa
aaagcaaccc
ttattgatcc
gcagccacaa
ttgaaagcaa
cagccttcac
cctaacaaaa
tgggggacat
cctgtaaaca
gctgctccat
gctaaacagg
aacctttacc
cccactggct
ctgccgatcc
aagctcatag
acgtatgatc
ctgacttctg
tgtctctcac
tttgcgtatt
gctgcggcga
ggataacgca
ggccgcgttg
acgctcaagt

tggaagctcc

eolf-seql

ttcaagactc
aaactacact
aaaagagctg
taaaaaaagt
aaatgatttt
taaaaattgg
atatgagttg
ggttcgagga
agattatgct
tccacaggaa
ttttacagaa
aatagtatta
attagggtta
caagtatgca
agtggaccct
agtgcaggca
caaaaagatg
tgccacaaga
ggcctattga
ttacacaatg
ctttcacttt
ccgttgctcg
ggggcttggc
atactgcgga
gaactgacaa
tttttccctc
gctaataaag
tcggaaggaa
gggcgctctt
gcggtatcag
ggaaagaaca
ctggcgtttt
cagaggtggc

ctcgtgcgcet
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cttcaagagc
ctgagagttg
aaaagccctg
ccttccccag
gaggtgttct
gaaacaaaca
gtggaaaagt
gggatggtgt
gtagttttaa
atgaagacat
attgcttcca
agaatgatga
ccagacaggc
ggggagtcat
tccaaggcect
gctgcagaga
gggttattcc
tcatattgta
ttggaaagta
tggatatcct
ctcgccaact
gcaacggcct
cataggccat
actcctagcc
ttctgtcgtc
tgccaaaaat
gaaatttatt
ttctgcatta
ccgcttectc
ctcactcaaa
tgtgagcaaa
tccataggct
gaaacccgac

ctcctgttcec

gtggcgtggc
attgtacacc
atgaaggctt
agttcagtgg
tccaacgact
aattcagcgg
tttatgatcc
ttgagctggce
gaaagtatgc
acagtgtatc
agttcagtga
atgatcaact
ctttttatag
tcccaggaat
ggggagaagt
ctttgagtga
ctaaacttca
caaaagatca
tgtcaaagga
gccttaatge
tacaaggcct
ggtctgtgcc
cagcgcatgc
gcttgttttg
ctctcgecgga
tatggggaca
ttcattgcaa
atgaatcggc
gctcactgac
ggcggtaata
aggccagcaa
ccgcceccect
aggactataa

gaccctgccg

4080
4140
4200
4260
4320
4380
4440
4500
4560
4620
4680
4740
4800
4860
4920
4980
5040
5100
5160
5220
5280
5340
5400
5460
5520
5580
5640
5700
5760
5820
5880
5940
6000
6060



cttaccggat
cgctgtaggt
ccecececgttce
gtaagacacg
tatgtaggcg
acagtatttg
tcttgatccg
attacgcgca
gctcagtgga
ttcacctaga
taaacttggt
ctatttcgtt
<210> 30
<211>
<212>
<213>

<220>
<223>

DNA

<400> 30

6908

acctgtccgce
atctcagttc
agcccgaccg
acttatcgcc
gtgctacaga
gtatctgcgc
gcaaacaaac
gaaaaaaagg
acgaaaactc
tccttttaaa
ctgacagtta

catccatagt

Artificial

ctttctccct
ggtgtaggtc
ctgcgcctta
actggcagca
gttcttgaag
tctgctgaag
caccgctggt
atctcaagaa
acgttaaggg
ttaaaaatga
ccaatgctta

tgcctgactc

Synthetic Construct

ggcgtaatgc tctgccagtg ttacaaccaa

agcatcaaat
agccgtttct
tggtatcggt
tcaaaaataa
ggcaaaagct
tcaaaatcac
aatacgcgat
aacactgcca
aatgctgttt
aaatgcttga
tctgtaacat
ggcttcccat
ttatacccat
tcccgttgaa
acaatattgg

ttggctcatg

gaaactgcaa
gtaatgaagg
ctgcgattcc
ggttatcaag
tatgcatttc
tcgcatcaac
cgctgttaaa
gcgcatcaac
tcccggggat
tggtcggaag
cattggcaac
acaatcgata
ataaatcagc
tatggctcat
ctattggcca

tccaatatga

tttattcata
agaaaactca
gactcgtcca
tgagaaatca
tttccagact
caaaccgtta
aggacaatta
aatattttca
cgcagtggtg
aggcataaat
gctacctttg
gattgtcgca
atccatgttg
aacacccctt
ttgcatacgt

ccgccatgtt

eolf-seql

tcgggaageg
gttcgctcca
tccggtaact
gccactggta
tggtggccta
ccagttacct
agcggtggtt
gatcctttga
attttggtca
agttttaaat

atcagtgagg

ttaaccaatt
tcaggattat
ccgaggcagt
acatcaatac
ccatgagtga
tgttcaacag
ttcattcgtg
caaacaggaa
cctgaatcag
agtaaccatg
tccgtcagec
ccatgtttca
cctgattgcc
gaatttaatc
gtattactgt
tgtatctata

gacattgatt
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tggcgctttc
agctgggctg
atcgtcttga
acaggattag
actacggcta
tcggaaaaag
tttttgtttg
tcttttctac
tgagattatc
caatctaaag

cacctatctc

ctgattagaa
caataccata
tccataggat
aacctattaa
cgactgaatc
gccagccatt
attgcgcctg
tcaaatgcaa
gatattcttc
catcatcagg
agtttagtct
gaaacaactc
cgacattatc
gcggcctcga
ttatgtaagc
tcataatatg

attgactagt

tcatagctca
tgtgcacgaa
gtccaacccg
cagagcgagg
cactagaaga
agttggtagc
caagcagcag
ggggtctgac
aaaaaggatc
tatatatgag

agcgatctgt

aaactcatcg
tttttgaaaa
ggcaagatcc
tttccccteg
cggtgagaat
acgctcgtca
agcgagacga
ccggegeagg
taatacctgg
agtacggata
gaccatctca
tggcgcatcg
gcgagcccat
gcaagacgtt
agacaggtcg
tacatttata

tattaatagt

6120
6180
6240
6300
6360
6420
6480
6540
6600
6660
6720
6750

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

1020



aatcaattac
cggtaaatgg
cgtatgttcc
tacggtaaac
ttgacgtcaa
actttcctac
tttggcagta
accccattga
gtcgtaataa
atataagcag
ttgacctcca
gaacgcggat
actctccagg
ggctcttctc
tcccagagtc
tgctccgaat
gaacatggct
tggcttcttt
taacattact
caagaagttc
tcagcttgca
ggcacattat
aattaatgaa
atatgaaaat
agagggcgat
ggacatgaaa
aggaaataag
ccctgctgac
aggtggtgtc
aggttaccca
aagtattcct
tggctcagca
acctggcttt

tgaagtgaca

ggggtcatta
cccgectgge
catagtaacg
tgcccacttg
tgacggtaaa
ttggcagtac
caccaatggg
cgtcaatggg
ccccgececg
agctcgttta
tagaagacac
tccccgtgec

gtgggcctgg
ttacatgtac

aggggtctgt
attgcctctc
agcgcgegec
ctcctcgget
ccaaagcata
ttatataatt
aagcaaattc
gatgtcctgt
gatggaaatg
gtttcggata
ctagtgtatg
atcaattgct
gttaaaaatg
tactttgctc
cagcgtggaa
gcaaatgaat
gttcatccaa
ccaccagata
actggaaact

agaatttaca

gttcatagcc
tgaccgccca
ccaataggga
gcagtacatc
tggcccgect
atctacgtat
cgtggatagc
agtttgtttt
ttgacgcaaa
gtgaaccgtc
cgggaccgat
aagagtgact
cttccccagt
cttttgcttg
attttcctgc
acatctcgtc
gcccgegcetg
tcctcttcgg
atatgaaagc
ttacacagat
aatcccagtg
tgtcctaccc
agattttcaa
ttgtaccacc
ttaactatgc
ctgggaaaat
cccagctggc
ctggggtgaa
atatcctaaa
atgcttatag
ttggatacta
gcagctggag
tttctacaca

atgtgatagg

eolf-seql

catatatgga
acgacccccg
ctttccattg
aagtgtatca
ggcattatgc
tagtcatcgc
ggtttgactc
ggcaccaaaa
tgggcggtag
agatcgcctg
ccagcctccg
caccgtccgg
caagactcca
cctcaaccct
tggtggctcc
aatctccgceg
gctgtgecget
gtggtttata
atttttggat
accacattta
gaaagaattt
aaataagact
cacatcatta
tttcagtgct
acgaactgaa
tgtaattgcc
aggggccaaa
gtcctatcca
tctgaatggt
gcgtggaatt
tgatgcacag
aggaagtctc
aaaagtcaag

tactctcaga
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gttccgegtt
cccattgacg
acgtcaatgg
tatgccaagt
ccagtacatg
tattaccatg
acggggattt
tcaacgggac
gcgtgtacgg
gagacgccat
cggccgggaa
atctcagcaa
gggatttgag
gactatcttc
agttcaggaa
aggactgggg
ggggcgctgg

aaatcctcca
gaattgaaag
gcaggaacag
ggcctggatt
catcccaact
tttgaaccac
ttctctcctc
gacttcttta
agatatggga
ggagtcattc
gatggttgga
gcaggagacc
gcagaggctg
aagctcctag
aaagtgccct

atgcacatcc

ggagcagtgg

acataactta
tcaataatga
gtggagtatt
ccgecccccta
accttacggg
gtgatgcggt
ccaagtctcc
tttccaaaat
tgggaggtct
ccacgctgtt
cggtgcattg
gcaggtatgt
ggacgctgtg
caggtcagga
cagtaaaccc
accctgtgac
tgctggcgag
atgaagctac
ctgagaacat
aacaaaactt
ctgttgagct
acatctcaat
ctcctccagg
aaggaatgcc
aattggaacg
aagttttcag
tctactccga
atcttcctgg
ctctcacacc
ttggtcttcc
aaaaaatggg
acaatgttgg
actctaccaa

aaccagacag

1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060



atatgtcatt
tggagcagct
gagacctaga
ttctactgag
taatgctgac
gtacagcttg
caaatctctt
caggataagc
tgcttcaggc
actgtatcac
taaatatcac
catagtgctc
aatctacagt
ttcacttttt
ccaggacttt
tctggaaaga
catctatgct
tgctctgttt
acagatttat
ctaaagatct
tttgtctata
cctggccctg
caaggtctgt
acgtctgtag
ggccaaaagc
gtgagttgga
ctgaaggatg
tgctttacat
tggttttcct
ttgatggcag
caggtgagca
tggaccgcgc
aactgcgtgg

accgacttgt

ctgggaggtc
gttgttcatg
agaacaattt
tgggcagagg
tcatctatag
gtacacaacc
tatgaaagtt
aaattgggat
agagcacggt
agtgtctatg
ctcactgtgg
ccttttgatt
atttctatga
tctgcagtaa
gacaaaagca
gcatttattg
ccaagcagcc
gatattgaaa
gttgcagcct
gaccccctaa
tgttattttc
tcttcttgac
tgaatgtcgt
cgaccctttg
cacgtgtata
tagttgtgga
cccagaaggt
gtgtttagtc
ttgaaaaaca
gcttggeccct
acgaggactg
gcatccgcegce
atgactcaca

gcaacgccag

accgggactc
aaattgtgag
tgtttgcaag
agaattcaag
aaggaaacta
taacaaaaga
ggactaaaaa
ctggaaatga
atactaaaaa
aaacatatga
cccaggttcg
gtcgagatta
aacatccaca
agaattttac
acccaatagt
atccattagg
acaacaagta
gcaaagtgga
tcacagtgca
cgttactggc
caccatattg
gagcattcct
gaaggaagca
caggcagcegg
agatacacct
aagagtcaaa
accccattgt
gaggttaaaa
cgatgataat
gcagccaggc
cctgcaggtg
agttggcctc
ggactactac

cggggcccat

eolf-seql

atgggtgttt
gagctttgga
ctgggatgca
actccttcaa
cactctgaga
gctgaaaagc
aagtccttcc
ttttgaggtg
ttgggaaaca
gttggtggaa
aggagggatg
tgctgtagtt
ggaaatgaag
agaaattgct
attaagaatg
gttaccagac
tgcaggggag
cccttccaag
ggcagctgcea
cgaagccgct
ccgtcttttg
aggggtcttt
gttcctctgg
aaccccccac
gcaaaggcgg
tggctctect
atgggatctg
aacgtctagg
atggccagcea
actgccctgce
gagaactgca
ctgaccgtca
gtgggcaaga

gccctgcagce
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ggtggtattg

acactgaaaa
gaagaatttg
gagcgtggcg
gttgattgta
cctgatgaag
ccagagttca
ttcttccaac
aacaaattca
aagttttatg
gtgtttgagc
ttaagaaagt
acatacagtg
tccaagttca
atgaatgatc
aggccttttt
tcattcccag
gcctggggag
gagactttga
tggaataagg
gcaatgtgag
cccctectegce
aagcttcttg
ctggcgacag
cacaacccca
caagcgtatt
atctggggcc
ccccccgaac
aggctgtgct
tgtgctactc
cccagctggg
tcagcaaagg
agaacatcac

cggctgccgc

accctcagag
aggaagggtg
gtcttcttgg
tggcttatat
caccgctgat
gctttgaagg
gtggcatgcc
gacttggaat
gcggctatcc
atccaatgtt
tggccaattc
atgctgacaa
tatcatttga
gtgagagact
aactcatgtt
ataggcatgt
gaatttatga
aagtgaagag
gtgaagtagc
ccggtgtgcg
ggcccggaaa
caaaggaatg
aagacaaaca
gtgcctctge
gtgccacgtt
caacaagggg
tcggtgcaca
cacggggacg
gcttgccctg
ctgcaaagcc
ggagcagtgc
ctgcagcttg
gtgctgtgac

catccttgcg

3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
3900
3960
4020
4080
4140
4200
4260
4320
4380
4440
4500
4560
4620
4680
4740
4800
4860
4920
4980
5040
5100



ctgctccctg
taacaaaaca
ggggacattg
tgtaaacagg
tgctccattt
taaacaggct
cctttacccc
cactggctgg
gccgatccat
gctcatagga
gtatgatctt
gacttctggc
tctctcactc
tgcgtattgg
tgcggcgagce
ataacgcagg
ccgcgttgcet
gctcaagtca
gaagctccct
ttctcccttc
tgtaggtcgt
gcgccttatc
tggcagcagc
tcttgaagtg
tgctgaagcec
ccgctggtag
ctcaagaaga
gttaagggat
aaaaatgaag
aatgcttaat
cctgactc

<210>
<211>

<212>
<213>

31
6914
DNA
Arti

cactcggcect
aaaagatggg
ccacaagatc
cctattgatt
acacaatgtg
ttcactttct
gttgctcggc
ggcttggcca
actgcggaac
actgacaatt
tttccctctg
taataaagga
ggaaggaatt
gcgctcttcc
ggtatcagct
aaagaacatg
ggcgtttttc
gaggtggcga
cgtgcgcetct
gggaagcgtg
tcgctccaag
cggtaactat
cactggtaac
gtggcctaac
agttaccttc
cggtggtttt
tcctttgatc
tttggtcatg
ttttaaatca

cagtgaggca

ficial

gctgctctgg
gttattccct
atattgtaca
ggaaagtatg
gatatcctgc
cgccaactta
aacggcctgg
taggccatca
tcctagecgce
ctgtcgtcct
ccaaaaatta
aatttatttt
ctgcattaat
gcttcctcgce
cactcaaagg
tgagcaaaag
cataggctcc
aacccgacag
cctgttccga
gcgctttctc
ctgggctgtg
cgtcttgagt
aggattagca
tacggctaca
ggaaaaagag
tttgtttgca
ttttctacgg
agattatcaa
atctaaagta

cctatctcag

eolf-seql

ggacccggcc
aaacttcatg
aaagatcaaa
tcaaaggatt
cttaatgcct
caaggccttt
tctgtgccaa
gcgcatgcgt
ttgttttgct
ctcgcggaaa
tggggacatc
cattgcaata
gaatcggcca
tcactgactc
cggtaatacg
gccagcaaaa
gcccccctga
gactataaag
ccctgecget
atagctcacg
tgcacgaacc
ccaacccggt
gagcgaggta
ctagaagaac
ttggtagctc
agcagcagat
ggtctgacgc
aaaggatctt
tatatgagta

cgatctgtct
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agctataggg
ggttacgtaa
cactgtttta
gtgggtcttt
ttgtatgcat
ctaagtaaac
gtgtttgctg
ggaacctttg
cgcagccggt
tatacatcgt
atgaagcccc
gtgtgttgga
acgcgcgggg
gctgcgctcg
gttatccaca
ggccaggaac
cgagcatcac
ataccaggcg
taccggatac
ctgtaggtat
cccegtteag
aagacacgac
tgtaggcggt
agtatttggt
ttgatccggce
tacgcgcaga
tcagtggaac
cacctagatc
aacttggtct

atttcgttca

atctgggccc
ttggaagttg
gaaaacttcc
tgggctttgce
gtatacaagc
agtacatgaa
acgcaacccc
tggctcctct
ctggagcaaa
ttcgatctac
ttgagcatct
attttttgtg
agaggcggtt
gtcgttcggc
gaatcagggg
cgtaaaaagg
aaaaatcgac
tttcccectg
ctgtccgect
ctcagttcgg
cccgaccgct
ttatcgccac
gctacagagt
atctgcgctc
aaacaaacca
aaaaaaggat
gaaaactcac
cttttaaatt
gacagttacc

tccatagttg

5160
5220
5280
5340
5400
5460
5520
5580
5640
5700
5760
5820
5880
5940
6000
6060
6120
6180
6240
6300
6360
6420
6480
6540
6600
6660
6720
6780
6840
6900
6908



<220>
<223>

<400> 31
ggcgtaatgc

agcatcaaat
agccgtttct
tggtatcggt
tcaaaaataa
ggcaaaagct
tcaaaatcac
aatacgcgat
aacactgcca
aatgctgttt
aaatgcttga
tctgtaacat
ggcttcccat
ttatacccat
tcccgttgaa
acaatattgg
ttggctcatg
aatcaattac
cggtaaatgg
cgtatgttcc
tacggtaaac
ttgacgtcaa
actttcctac
tttggcagta
accccattga
gtcgtaataa
atataagcag
ttgacctcca
gaacgcggat
actctccagg
ggctcttctc

tcccagagtc

tctgccagtg
gaaactgcaa
gtaatgaagg
ctgcgattcc
ggttatcaag
tatgcatttc
tcgcatcaac
cgctgttaaa
gcgcatcaac
tcccggggat
tggtcggaag
cattggcaac
acaatcgata
ataaatcagc
tatggctcat
ctattggcca
tccaatatga
ggggtcatta
cccgcectggce
catagtaacg
tgcccacttg
tgacggtaaa
ttggcagtac
caccaatggg
cgtcaatggg
cccecgeeccg
agctcgttta
tagaagacac
tcceccgtgec

gtgggcctgg
ttacatgtac

aggggtctgt

Synthetic Construct

ttacaaccaa
tttattcata
agaaaactca
gactcgtcca
tgagaaatca
tttccagact
caaaccgtta
aggacaatta
aatattttca
cgcagtggtg
aggcataaat
gctacctttg
gattgtcgca
atccatgttg
aacacccctt
ttgcatacgt
ccgccatgtt
gttcatagcc
tgaccgccca
ccaataggga
gcagtacatc
tggcccgect
atctacgtat
cgtggatagc
agtttgtttt
ttgacgcaaa
gtgaaccgtc
cgggaccgat
aagagtgact
cttccccagt
cttttgcttg

attttcctge

eolf-seql

ttaaccaatt
tcaggattat
ccgaggcagt
acatcaatac
ccatgagtga
tgttcaacag
ttcattcgtg
caaacaggaa
cctgaatcag
agtaaccatg
tccgtcagec
ccatgtttca
cctgattgec
gaatttaatc
gtattactgt
tgtatctata
gacattgatt
catatatgga
acgacccccg
ctttccattg
aagtgtatca
ggcattatgc
tagtcatcgc
ggtttgactc
ggcaccaaaa
tgggcggtag
agatcgcctg
ccagcctccg
caccgtccgg
caagactcca
cctcaaccct

tggtggctcc
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ctgattagaa
caataccata
tccataggat
aacctattaa
cgactgaatc
gccagccatt
attgcgcctg
tcaaatgcaa
gatattcttc
catcatcagg
agtttagtct
gaaacaactc
cgacattatc
gcggcctcga
ttatgtaagc
tcataatatg
attgactagt
gttccgegtt
cccattgacg
acgtcaatgg
tatgccaagt
ccagtacatg
tattaccatg
acggggattt
tcaacgggac
gcgtgtacgg
gagacgccat
cggccgggaa
atctcagcaa
gggatttgag
gactatcttc

agttcaggaa

aaactcatcg
tttttgaaaa
ggcaagatcc
tttcceccteg
cggtgagaat
acgctcgtca
agcgagacga
ccggegeagg
taatacctgg
agtacggata
gaccatctca
tggcgcatcg
gcgagcccat
gcaagacgtt
agacaggtcg
tacatttata
tattaatagt
acataactta
tcaataatga
gtggagtatt
ccgccecccta
accttacggg
gtgatgcggt
ccaagtctcc
tttccaaaat
tgggaggtct
ccacgctgtt
cggtgcattg
gcaggtatgt
ggacgctgtg
caggtcagga

cagtaaaccc

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

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



tgctccgaat
gaacatggct
aggcactgcc
ggtggagaac
cctcctgacc
ctacgtgggc
ccatgccctg
ctggggaccc
gaataaggcc
aatgtgaggg
cctctcgceca
gcttcttgaa
ggcgacaggt
caaccccagt
agcgtattca
ctggggcctc
ccccgaacca
atggcgcgcc
ctcctcgget
ccaaagcata
ttatataatt
aagcaaattc
gatgtcctgt
gatggaaatg
gtttcggata
ctagtgtatg
atcaattgct
gttaaaaatg
tactttgctc
cagcgtggaa
gcaaatgaat
gttcatccaa
ccaccagata

actggaaact

attgcctctc
agcaaggctg
ctgctgtgct
tgcacccagce
gtcatcagca
aagaagaaca
cagccggctg
ggccagctat
ggtgtgcgtt
cccggaaacc
aaggaatgca
gacaaacaac
gcctctgegg
gccacgttgt
acaaggggct
ggtgcacatg
cggggacgtg
gcccgegetg
tcctcttegg
atatgaaagc
ttacacagat
aatcccagtg
tgtcctaccc
agattttcaa
ttgtaccacc
ttaactatgc
ctgggaaaat
cccagctggce
ctggggtgaa
atatcctaaa
atgcttatag
ttggatacta
gcagctggag

tttctacaca

acatctcgtc
tgctgcttgce
actcctgcaa
tgggggagca
aaggctgcag
tcacgtgctg
ccgccatcect
agagatctga
tgtctatatg
tggccctgtc
aggtctgttg
gtctgtagcg
ccaaaagcca
gagttggata
gaaggatgcc
ctttacatgt
gttttccttt
gctgtgecget
gtggtttata
atttttggat
accacattta
gaaagaattt
aaataagact
cacatcatta
tttcagtgct
acgaactgaa
tgtaattgcc
aggggccaaa
gtcctatcca
tctgaatggt
gcgtggaatt
tgatgcacag
aggaagtctc

aaaagtcaag

eolf-seql

aatctccgcg
cctgttgatg
agcccaggtg
gtgctggacc
cttgaactgc
tgacaccgac
tgcgctgetc
ccccctaacg
ttattttcca
ttcttgacga
aatgtcgtga
accctttgca
cgtgtataag
gttgtggaaa
cagaaggtac
gtttagtcga
gaaaaacacg
ggggcgctgg
aaatcctcca
gaattgaaag
gcaggaacag
ggcctggatt
catcccaact
tttgaaccac
ttctctcctc
gacttcttta
agatatggga
ggagtcattc
gatggttgga
gcaggagacc
gcagaggctg
aagctcctag
aaagtgccct

atgcacatcc
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aggactgggg
gcaggcttgg
agcaacgagg
gcgcgcatcc
gtggatgact
ttgtgcaacg
cctgcactcg
ttactggccg
ccatattgcc
gcattcctag
aggaagcagt
ggcagcggaa
atacacctgc
gagtcaaatg
cccattgtat
ggttaaaaaa
atgataatat
tgctggcggg
atgaagctac
ctgagaacat
aacaaaactt
ctgttgagct
acatctcaat
ctcctccagg
aaggaatgcc
aattggaacg
aagttttcag
tctactccga
atcttcctgg
ctctcacacc
ttggtcttcc
aaaaaatggg
acaatgttgg

actctaccaa

accctgtgac
ccctgcagec
actgcctgca
gcgcagttgg
cacaggacta
ccagcggggc
gcctgctget
aagccgcttg
gtcttttggc
gggtctttcc
tcctctggaa
cccecccacct
aaaggcggca
gctctcctca
gggatctgat
cgtctaggcc
ggccacaacc
tggcttcttt
taacattact
caagaagttc
tcagcttgca
ggcacattat
aattaatgaa
atatgaaaat
agagggcgat
ggacatgaaa
aggaaataag
ccctgctgac
aggtggtgtc
aggttaccca
aagtattcct
tggctcagca
acctggcttt

tgaagtgaca

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



agaatttaca
ctgggaggtc
gttgttcatg
agaacaattt
tgggcagagg
tcatctatag
gtacacaacc
tatgaaagtt
aaattgggat
agagcacggt
agtgtctatg
ctcactgtgg
ccttttgatt
atttctatga
tctgcagtaa
gacaaaagca
gcatttattg
ccaagcagcc
gatattgaaa
gttgcagcct
gggccctaac
aagttggggg
acttcctgta
ctttgctgct
acaagctaaa
catgaacctt
aacccccact
tcctctgecg
agcaaagctc
atctacgtat
gcatctgact
tttgtgtctc
gcggtttgcg
ttcggctgeg

atgtgatagg
accgggactc
aaattgtgag
tgtttgcaag
agaattcaag
aaggaaacta
taacaaaaga
ggactaaaaa
ctggaaatga
atactaaaaa
aaacatatga
cccaggttcg
gtcgagatta
aacatccaca
agaattttac
acccaatagt
atccattagg
acaacaagta
gcaaagtgga
tcacagtgca
aaaacaaaaa
acattgccac
aacaggccta
ccatttacac
caggctttca
taccccgttg
ggctggggct
atccatactg
ataggaactg
gatctttttc
tctggctaat
tcactcggaa

tattgggcgc
gcgagcggta

tactctcaga
atgggtgttt
gagctttgga
ctgggatgca
actccttcaa
cactctgaga
gctgaaaagc
aagtccttcc
ttttgaggtg
ttgggaaaca
gttggtggaa
aggagggatg
tgctgtagtt
ggaaatgaag
agaaattgct
attaagaatg
gttaccagac
tgcaggggag
cccttccaag
ggcagctgca
gatggggtta
aagatcatat
ttgattggaa
aatgtggata
ctttctcgec
ctcggcaacg
tggccatagg
cggaactcct
acaattctgt
cctctgccaa
aaaggaaatt
ggaattctgc
tcttccgett

tcagctcact

eolf-seql

ggagcagtgg
ggtggtattg
acactgaaaa
gaagaatttg
gagcgtggcg
gttgattgta
cctgatgaag
ccagagttca
ttcttccaac
aacaaattca
aagttttatg
gtgtttgagc
ttaagaaagt
acatacagtg
tccaagttca
atgaatgatc
aggccttttt
tcattcccag
gcctggggag
gagactttga
ttccctaaac
tgtacaaaag
agtatgtcaa
tcctgectta
aacttacaag
gcctggtcetg
ccatcagcgc
agccgcttgt
cgtcctctcg
aaattatggg
tattttcatt
attaatgaat
cctcgctcac

caaaggcggt
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aaccagacag
accctcagag
aggaagggtg
gtcttcttgg
tggcttatat
caccgctgat
gctttgaagg
gtggcatgcc
gacttggaat
gcggctatcc
atccaatgtt
tggccaattc
atgctgacaa
tatcatttga
gtgagagact
aactcatgtt
ataggcatgt
gaatttatga
aagtgaagag
gtgaagtagc
ttcatgggtt
atcaaacact
aggattgtgg
atgcctttgt
gcctttctaa
tgccaagtgt
atgcgtggaa
tttgctcgeca
cggaaatata
gacatcatga
gcaatagtgt
cggccaacgc
tgactcgctg

aatacggtta

atatgtcatt
tggagcagct
gagacctaga
ttctactgag
taatgctgac
gtacagcttg
caaatctctt
caggataagc
tgcttcaggc
actgtatcac
taaatatcac
catagtgctc
aatctacagt
ttcacttttt
ccaggacttt
tctggaaaga
catctatgct
tgctctgttt
acagatttat
ctaaagatct
acgtaattgg
gttttagaaa
gtcttttggg
atgcatgtat
gtaaacagta
ttgctgacgc
cctttgtggc
gccggtctgg
catcgtttcg
agccccttga
gttggaattt
gcggggagag
cgctcggtcg

tccacagaat

4020
4080
4140
4200
4260
4320
4380
4440
4500
4560
4620
4680
4740
4800
4860
4920
4980
5040
5100
5160
5220
5280
5340
5400
5460
5520
5580
5640
5700
5760
5820
5880
5940
6000



caggggataa
aaaaggccgc
atcgacgctc
cccctggaag
ccgcctttct
gttcggtgta
accgctgcegce
cgccactggce
cagagttctt
gcgctctgcet
aaaccaccgc
aaggatctca
actcacgtta
taaattaaaa
gttaccaatg
tagttgcctg
<210> 32

<211> 5411
<212> DNA

<213> Artificial

<220>

<223> Synthetic Construct

<400> 32

ggcgtaatgc tctgccagtg ttacaaccaa

agcatcaaat
agccgtttct
tggtatcggt
tcaaaaataa
ggcaaaagct
tcaaaatcac
aatacgcgat
aacactgcca
aatgctgttt
aaatgcttga
tctgtaacat

ggcttcccat

cgcaggaaag aacatgtgag

gttgctggcg tttttccata
aagtcagagg tggcgaaacc
ctccctcgtg cgctctectg
cccttcggga agcgtggcege
ggtcgttcgc tccaagctgg
cttatccggt aactatcgtc

agcagccact ggtaacagga

gaagtggtgg
gaagccagtt

cctaactacg
accttcggaa
tggtagcggt

agaagatcct

ggtttttttg
ttgatctttt
agggattttg gtcatgagat
atgaagtttt aaatcaatct

cttaatcagt gaggcaccta

gaaactgcaa tttattcata

gtaatgaagg agaaaactca

ctgcgattcc gactcgtcca

ggttatcaag tgagaaatca

tatgcatttc tttccagact

tcgcatcaac caaaccgtta

cgctgttaaa aggacaatta

gcgcatcaac aatattttca

tcccggggat cgcagtggtg

tggtcggaag aggcataaat

cattggcaac gctacctttg

acaatcgata gattgtcgca

eolf-seql

caaaaggcca
ggctccgcecc
cgacaggact
ttccgaccct
tttctcatag
gctgtgtgca
ttgagtccaa
ttagcagagc
gctacactag
aaagagttgg
tttgcaagca
ctacggggtc
tatcaaaaag
aaagtatata

tctcagcgat

ttaaccaatt
tcaggattat
ccgaggcagt
acatcaatac
ccatgagtga
tgttcaacag
ttcattcgtg
caaacaggaa
cctgaatcag
agtaaccatg
tccgtcagec
ccatgtttca

cctgattgcc
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gcaaaaggcc
ccctgacgag
ataaagatac
gccgcettacc
ctcacgctgt
cgaacccccc
cccggtaaga
gaggtatgta
aagaacagta
tagctcttga
gcagattacg
tgacgctcag
gatcttcacc
tgagtaaact

ctgtctattt

ctgattagaa
caataccata
tccataggat
aacctattaa
cgactgaatc
gccagccatt
attgcgcctg
tcaaatgcaa
gatattcttc
catcatcagg
agtttagtct
gaaacaactc

cgacattatc

aggaaccgta
catcacaaaa
caggcgtttc
ggatacctgt
aggtatctca
gttcagcccg
cacgacttat
ggcggtgcta
tttggtatct
tccggcaaac
cgcagaaaaa
tggaacgaaa
tagatccttt
tggtctgaca

cgttcatcca

aaactcatcg
tttttgaaaa
ggcaagatcc
tttccccteg
cggtgagaat
acgctcgtca
agcgagacga
ccggcgcagg
taatacctgg
agtacggata
gaccatctca
tggcgcatcg

gcgagcccat

6060
6120
6180
6240
6300
6360
6420
6480
6540
6600
6660
6720
6780
6840
6900
6914

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



ttatacccat
tcccgttgaa
acaatattgg
ttggctcatg
aatcaattac
cggtaaatgg
cgtatgttcc
tacggtaaac
ttgacgtcaa
actttcctac
tttggcagta
accccattga
gtcgtaataa
atataagcag
ttgacctcca
gaacgcggat
actctccagg
ggctcttctc
tcccagagtc
tgctccgaat
gaacatggct
aggcactgcc
ggtggagaac
cctcctgacc
ctacgtgggc
ccatgccctg
ctggggaccc
gaataaggcc
aatgtgaggg
cctctcgceca
gcttcttgaa
ggcgacaggt
caaccccagt

agcgtattca

ataaatcagc
tatggctcat
ctattggcca
tccaatatga
ggggtcatta
cccgcectggce
catagtaacg
tgcccacttg
tgacggtaaa
ttggcagtac
caccaatggg
cgtcaatggg
cccecgeeccg
agctcgttta
tagaagacac
tcceccgtgec

gtgggcctgg
ttacatgtac

aggggtctgt
attgcctctc
agcaaggctg
ctgctgtgct
tgcacccagce
gtcatcagca
aagaagaaca
cagccggctg
ggccagctat
ggtgtgcgtt
cccggaaacc
aaggaatgca
gacaaacaac
gcctctgegg
gccacgttgt

acaaggggct

atccatgttg
aacacccctt
ttgcatacgt
ccgccatgtt
gttcatagcc
tgaccgccca
ccaataggga
gcagtacatc
tggcccgect
atctacgtat
cgtggatagc
agtttgtttt
ttgacgcaaa
gtgaaccgtc
cgggaccgat
aagagtgact
cttccccagt
cttttgcttg
attttcctgc
acatctcgtc
tgctgcttgce
actcctgcaa
tgggggagca
aaggctgcag
tcacgtgctg
ccgccatcect
agagatctga
tgtctatatg
tggccctgtc
aggtctgttg
gtctgtagcg
ccaaaagcca
gagttggata
gaaggatgcc

eolf-seql

gaatttaatc
gtattactgt
tgtatctata
gacattgatt
catatatgga
acgacccccg
ctttccattg
aagtgtatca
ggcattatgc
tagtcatcgc
ggtttgactc
ggcaccaaaa
tgggcggtag
agatcgcctg
ccagcctccg
caccgtccgg
caagactcca
cctcaaccct
tggtggctcc
aatctccgcg
cctgttgatg
agcccaggtg
gtgctggacc
cttgaactgc
tgacaccgac
tgcgctgcetc
ccccctaacg
ttattttcca
ttcttgacga
aatgtcgtga
accctttgca
cgtgtataag
gttgtggaaa

cagaaggtac
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gcggcctcga
ttatgtaagc
tcataatatg
attgactagt
gttccgegtt
cccattgacg
acgtcaatgg
tatgccaagt
ccagtacatg
tattaccatg
acggggattt
tcaacgggac
gcgtgtacgg
gagacgccat
cggccgggaa
atctcagcaa
gggatttgag
gactatcttc
agttcaggaa
aggactgggg
gcaggcttgg
agcaacgagg
gcgcgeatcc
gtggatgact
ttgtgcaacg
cctgcactcg
ttactggccg
ccatattgcc
gcattcctag
aggaagcagt
ggcagcggaa
atacacctgc
gagtcaaatg

cccattgtat

gcaagacgtt
agacaggtcg
tacatttata
tattaatagt
acataactta
tcaataatga
gtggagtatt
ccgccecccta
accttacggg
gtgatgcggt
ccaagtctcc
tttccaaaat
tgggaggtct
ccacgctgtt
cggtgcattg
gcaggtatgt
ggacgctgtg
caggtcagga
cagtaaaccc
accctgtgac
ccctgcagcec
actgcctgca
gcgcagttgg
cacaggacta
ccagcggggce
gcctgetgcet
aagccgcttg
gtcttttggc
gggtctttcc
tcctctggaa
ccccccacct
aaaggcggca
gctctcctca

gggatctgat

840

900

960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820



ctggggcctc
ccccgaacca
gtgggaggct
ggcagggcag
tgcatcagga
acaggccagg
ctgaagaatc
ctgtcagagc
ccagcactgg
ttgaccccaa
caagttcacc
aaaagcacct
atcacgtcat
gtggtgcatt
ccctaacaaa
ttgggggaca
tcctgtaaac
tgctgctcca
agctaaacag
gaacctttac
ccccactggce
tctgccgatc
aaagctcata
tacgtatgat
tctgacttct
gtgtctctca
gtttgcgtat
ggctgcggeg
gggataacgc
aggccgegtt
gacgctcaag
ctggaagctc

cctttctccc

cggtgtaggt

ggtgcacatg
cggggacgtg
gggagtgcga
tctgeggegg
acaaaagcgt
tatttcaggt
gattcctcag
ctgccgagct
ggaccacctg
agaaacttca
ctcagaaggt
gctcgggtga
ggggcagtga
accggaagtg
acaaaaagat
ttgccacaag
aggcctattg
tttacacaat
gctttcactt
ccecgttgetce
tggggcttgg
catactgcgg
ggaactgaca
ctttttccct
ggctaataaa
ctcggaagga
tgggcgctct
agcggtatca
aggaaagaac
gctggcgttt
tcagaggtgg
cctcgtgege
ttcgggaagce

cgttcgctcc

ctttacatgt
gttttccttt
gaagcattcc
tgttctggtg
gatcttgctg
cagccacagc
gccaggtgat
cacggatgct
ctacgcctca
gtgtgtggac
gaccaagttc
ttctgggggc
accatgtgcc
gatcaaggac
ggggttattc
atcatattgt
attggaaagt
gtggatatcc
tctcgccaac
ggcaacggcc
ccataggcca
aactcctagc
attctgtcgt
ctgccaaaaa
ggaaatttat
attctgcatt
tccgettect
gctcactcaa
atgtgagcaa
ttccataggc
cgaaacccga
tctcctgttc
gtggcgcettt
aagctgggct

eolf-seql

gtttagtcga
gaaaaacacg
caaccctggc
cacccccagt
ggtcggcaca
ttcccacacc
gactccagcc
gtgaaggtca
ggctggggca
ctccatgtta
atgctgtgtg
ccacttgtct
ctgcccgaaa
accatcgtgg
cctaaacttc
acaaaagatc
atgtcaaagg
tgccttaatg
ttacaaggcc
tggtctgtgce
tcagcgcatg
cgcttgtttt
cctctcgcgg
ttatggggac
tttcattgca
aatgaatcgg
cgctcactga
aggcggtaat
aaggccagca
tccgeccccc
caggactata
cgaccctgcec
ctcatagctc

gtgtgcacga
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ggttaaaaaa
atgataatat
aggtgcttgt
gggtcctcac
gcttgtttca
cgctctacga
acgacctcat
tggacctgcc
gcattgaacc
tttccaatga
ctggacgctg
gtaatggtgt
ggccttecect
ccaacccctg
atgggttacg
aaacactgtt
attgtgggtc
cctttgtatg
tttctaagta
caagtgtttg
cgtggaacct
gctcgcagec
aaatatacat
atcatgaagc
atagtgtgtt
ccaacgcgcg
ctcgctgegce
acggttatcc
aaaggccagg
tgacgagcat
aagataccag
gcttaccgga
acgctgtagg

accccccgtt

cgtctaggcc
ggccagcatt
ggcctctegt
agctgcccac
tcctgaagac
tatgagcctc
gctgctccge
cacccaggag
agaggagttc
cgtgtgtgcg
gacagggggc
gcttcaaggt
gtacaccaag
aggatctggg
taattggaag
ttagaaaact
ttttgggctt
catgtataca
aacagtacat
ctgacgcaac
ttgtggctcc
ggtctggagc
cgtttcgatc
cccttgagcea
ggaatttttt
gggagaggcg
tcggtcgttce
acagaatcag
aaccgtaaaa
cacaaaaatc
gcgtttcccc
tacctgtccg
tatctcagtt

cagcccgacc

2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
3900
3960
4020
4080
4140
4200
4260
4320
4380
4440
4500
4560
4620
4680
4740
4800
4860



gctgcgectt
cactggcagc
agttcttgaa
ctctgctgaa
ccaccgctgg
gatctcaaga
cacgttaagg
attaaaaatg
accaatgctt
ttgcctgact
<210> 33

<211>
<212>
<213>

<220>
<223>

DNA

<400> 33
ggcgtaatgc

agcatcaaat
agccgtttct
tggtatcggt
tcaaaaataa
ggcaaaagct
tcaaaatcac
aatacgcgat
aacactgcca
aatgctgttt
aaatgcttga
tctgtaacat
ggcttcccat
ttatacccat
tcccgttgaa
acaatattgg
ttggctcatg
aatcaattac

cggtaaatgg

7694

atccggtaac
agccactggt
gtggtggcct
gccagttacc
tagcggtggt
agatcctttg
gattttggtc
aagttttaaa
aatcagtgag

C

Artificial

tctgccagtg
gaaactgcaa
gtaatgaagg
ctgcgattcc
ggttatcaag
tatgcatttc
tcgcatcaac
cgctgttaaa
gcgcatcaac
tcccggggat
tggtcggaag
cattggcaac
acaatcgata
ataaatcagc
tatggctcat
ctattggcca
tccaatatga
ggggtcatta

cccgcectggce

tatcgtcttg
aacaggatta
aactacggct
ttcggaaaaa
ttttttgttt
atcttttcta
atgagattat
tcaatctaaa

gcacctatct

Synthetic Construct

ttacaaccaa
tttattcata
agaaaactca
gactcgtcca
tgagaaatca
tttccagact
caaaccgtta
aggacaatta
aatattttca
cgcagtggtg
aggcataaat
gctacctttg
gattgtcgca
atccatgttg
aacacccctt
ttgcatacgt
ccgccatgtt
gttcatagcc

tgaccgccca

eolf-seql

agtccaaccc
gcagagcgag
acactagaag
gagttggtag
gcaagcagca
cggggtctga
caaaaaggat
gtatatatga

cagcgatctg

ttaaccaatt
tcaggattat
ccgaggcagt
acatcaatac
ccatgagtga
tgttcaacag
ttcattcgtg
caaacaggaa
cctgaatcag
agtaaccatg
tccgtcagec
ccatgtttca
cctgattgec
gaatttaatc
gtattactgt
tgtatctata
gacattgatt
catatatgga

acgacccccg
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ggtaagacac
gtatgtaggc
aacagtattt
ctcttgatcc
gattacgcgc
cgctcagtgg
cttcacctag
gtaaacttgg

tctatttcgt

ctgattagaa
caataccata
tccataggat
aacctattaa
cgactgaatc
gccagccatt
attgcgcctg
tcaaatgcaa
gatattcttc
catcatcagg
agtttagtct
gaaacaactc
cgacattatc
gcggcctcga
ttatgtaagc
tcataatatg
attgactagt
gttccgegtt

cccattgacg

gacttatcgc
ggtgctacag
ggtatctgcg
ggcaaacaaa
agaaaaaaag
aacgaaaact
atccttttaa
tctgacagtt

tcatccatag

aaactcatcg
tttttgaaaa
ggcaagatcc
tttccccteg
cggtgagaat
acgctcgtca
agcgagacga
ccggcgcagg
taatacctgg
agtacggata
gaccatctca
tggcgcatcg
gcgagcccat
gcaagacgtt
agacaggtcg
tacatttata
tattaatagt
acataactta

tcaataatga

4920
4980
5040
5100
5160
5220
5280
5340
5400
5411

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

1020
1080
1140



cgtatgttcc
tacggtaaac
ttgacgtcaa
actttcctac
tttggcagta
accccattga
gtcgtaataa
atataagcag
ttgacctcca
gaacgcggat
actctccagg
ggctcttctc
tcccagagtc
tgctccgaat
gaacatggct
gcttgtggcc
cctcacagct
gtttcatcct
ctacgatatg
cctcatgctg
cctgcccacc
tgaaccagag
caatgacgtg
acgctggaca
tggtgtgctt
ttccctgtac
cccecggatcc
cccaggcecca
ggcgggtggce
agctactaac
gaacatcaag
aaactttcag
tgagctggca

Ctcaataatt

catagtaacg
tgcccacttg
tgacggtaaa
ttggcagtac
caccaatggg
cgtcaatggg
cccecgeeccg
agctcgttta
tagaagacac
tcceccgtgec

gtgggcctgg
ttacatgtac

aggggtctgt
attgcctctc
agcattgtgg
tctcgtggca
gcccactgca
gaagacacag
agcctcctga
ctccgectgt
caggagccag
gagttcttga
tgtgcgcaag
gggggcaaaa
caaggtatca
accaaggtgg
cagaccctga
atggcaagcg
ttctttctcc
attactccaa
aagttcttat
cttgcaaagc
cattatgatg

aatgaagatg

ccaataggga
gcagtacatc
tggcccgect
atctacgtat
cgtggatagc
agtttgtttt
ttgacgcaaa
gtgaaccgtc
cgggaccgat
aagagtgact
cttccccagt
cttttgcttg
attttcctgc
acatctcgtc
gaggctggga
gggcagtctg
tcaggaacaa
gccaggtatt
agaatcgatt
cagagcctgc
cactggggac
ccccaaagaa
ttcaccctca
gcacctgctc
cgtcatgggg
tgcattaccg
actttgatct
cgcgccgecc
tcggcttect
agcataatat
ataattttac
aaattcaatc
tcctgttgtc

gaaatgagat

eolf-seql

ctttccattg
aagtgtatca
ggcattatgc
tagtcatcgc
ggtttgactc
ggcaccaaaa
tgggcggtag
agatcgcctg
ccagcctccg
caccgtccgg
caagactcca
cctcaaccct
tggtggctcc
aatctccgcg
gtgcgagaag
cggcggtgtt
aagcgtgatc
tcaggtcagce
cctcaggcca
cgagctcacg
cacctgctac
acttcagtgt
gaaggtgacc
gggtgattct
cagtgaacca
gaagtggatc
gctgaaactg
gcgctggetg
cttcgggtgg
gaaagcattt
acagatacca
ccagtggaaa
ctacccaaat

tttcaacaca
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acgtcaatgg
tatgccaagt
ccagtacatg
tattaccatg
acggggattt
tcaacgggac
gcgtgtacgg
gagacgccat
cggccgggaa
atctcagcaa
gggatttgag
gactatcttc
agttcaggaa
aggactgggg
cattcccaac
ctggtgcacc
ttgctgggtc
cacagcttcc
ggtgatgact
gatgctgtga
gcctcaggct
gtggacctcc
aagttcatgc
gggggcccac
tgtgccctgce
aaggacacca
gcaggcgatg
tgcgctgggg
tttataaaat
ttggatgaat
catttagcag
gaatttggcc
aagactcatc

tcattatttg

gtggagtatt
ccgcccccta
accttacggg
gtgatgcggt
ccaagtctcc
tttccaaaat
tgggaggtct
ccacgctgtt
cggtgcattg
gcaggtatgt
ggacgctgtg
caggtcagga
cagtaaaccc
accctgtgac
cctggcaggt
cccagtgggt
ggcacagctt
cacacccgct
ccagccacga
aggtcatgga
ggggcagcat
atgttatttc
tgtgtgctgg
ttgtctgtaa
ccgaaaggcc
tcgtggccaa
tggaaagcaa
cgctggtgct
cctccaatga
tgaaagctga
gaacagaaca
tggattctgt
ccaactacat

aaccacctcc

1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180



tccaggatat
aatgccagag
ggaacgggac
tttcagagga
ctccgaccct
tcctggaggt
cacaccaggt
tcttccaagt
aatgggtggc
tgttggacct
taccaatgaa
agacagatat
tcagagtgga
agggtggaga
tcttggttct
ttatattaat
gctgatgtac
tgaaggcaaa
catgcccagg
tggaattgct
ctatccactg
aatgtttaaa
caattccata
tgacaaaatc
atttgattca
gagactccag
catgtttctg
gcatgtcatc
ttatgatgct
gaagagacag
agtagcctaa
tgtgcgtttg
cggaaacctg

ggaatgcaag

gaaaatgttt
ggcgatctag
atgaaaatca
aataaggtta
gctgactact
ggtgtccagc
tacccagcaa
attcctgttc
tcagcaccac
ggctttactg
gtgacaagaa
gtcattctgg
gcagctgttg
cctagaagaa
actgagtggg
gctgactcat
agcttggtac
tctctttatg
ataagcaaat
tcaggcagag
tatcacagtg
tatcacctca
gtgctccctt
tacagtattt
cttttttctg
gactttgaca
gaaagagcat
tatgctccaa
ctgtttgata
atttatgttg
agatctgacc
tctatatgtt
gccctgtcett

gtctgttgaa

cggatattgt
tgtatgttaa
attgctctgg
aaaatgccca
ttgctcctgg
gtggaaatat
atgaatatgc
atccaattgg
cagatagcag
gaaacttttc
tttacaatgt
gaggtcaccg
ttcatgaaat
caattttgtt
cagaggagaa
ctatagaagg
acaacctaac
aaagttggac
tgggatctgg
cacggtatac
tctatgaaac
ctgtggccca
ttgattgtcg
ctatgaaaca
cagtaaagaa
aaagcaaccc
ttattgatcc
gcagccacaa
ttgaaagcaa
cagccttcac
ccctaacgtt
attttccacc
cttgacgagc

tgtcgtgaag

eolf-seql

accacctttc
ctatgcacga
gaaaattgta
gctggcaggg
ggtgaagtcc
cctaaatctg
ttataggcgt
atactatgat
ctggagagga
tacacaaaaa
gataggtact
ggactcatgg
tgtgaggagc
tgcaagctgg
ttcaagactc
aaactacact
aaaagagctg
taaaaaaagt
aaatgatttt
taaaaattgg
atatgagttg
ggttcgagga
agattatgct
tccacaggaa
ttttacagaa
aatagtatta
attagggtta
caagtatgca
agtggaccct
agtgcaggca
actggccgaa
atattgccgt
attcctaggg

gaagcagttc
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agtgctttct
actgaagact
attgccagat
gccaaaggag
tatccagatg
aatggtgcag
ggaattgcag
gcacagaagc
agtctcaaag
gtcaagatgc
ctcagaggag
gtgtttggtg
tttggaacac
gatgcagaag
cttcaagagc
ctgagagttg
aaaagccctg
ccttccccag
gaggtgttct
gaaacaaaca
gtggaaaagt
gggatggtgt
gtagttttaa
atgaagacat
attgcttcca
agaatgatga
ccagacaggc
ggggagtcat
tccaaggect
gctgcagaga
gccgettgga
cttttggcaa
gtctttcccc

ctctggaagc

ctcctcaagg
tctttaaatt
atgggaaagt
tcattctcta
gttggaatct
gagaccctct
aggctgttgg
tcctagaaaa
tgccctacaa
acatccactc
cagtggaacc
gtattgaccc
tgaaaaagga
aatttggtct
gtggcgtggc
attgtacacc
atgaaggctt
agttcagtgg
tccaacgact
aattcagcgg
tttatgatcc
ttgagctggc
gaaagtatgc
acagtgtatc
agttcagtga
atgatcaact
ctttttatag
tcccaggaat
ggggagaagt
ctttgagtga
ataaggccgg
tgtgagggcc
tctcgccaaa

ttcttgaaga

3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
3900
3960
4020
4080
4140
4200
4260
4320
4380
4440
4500
4560
4620
4680
4740
4800
4860
4920
4980
5040
5100
5160
5220



caaacaacgt
ctctgcggcec
cacgttgtga
aaggggctga
tgcacatgct
gggacgtggt
gccctgttga
aaagcccagg
cagtgctgga
agcttgaact
tgtgacaccg
cttgcgctgce
gggccctaac
aagttggggg
acttcctgta
ctttgctget
acaagctaaa
catgaacctt
aacccccact
tcctctgecg
agcaaagctc
atctacgtat
gcatctgact
tttgtgtctc
gcggtttgceg
ttcggctgceg
caggggataa
aaaaggccgce
atcgacgctc
cccctggaag
ccgcctttct
gttcggtgta
accgctgegce

cgccactggc

ctgtagcgac
aaaagccacg
gttggatagt
aggatgccca
ttacatgtgt
tttcctttga
tggcaggctt
tgagcaacga
ccgcgcgeat
gcgtggatga
acttgtgcaa
tccctgeact
aaaacaaaaa
acattgccac
aacaggccta
ccatttacac
caggctttca
taccccgttg
ggctggggct
atccatactg
ataggaactg
gatctttttc
tctggctaat
tcactcggaa
tattgggcgce
gcgagcggta
cgcaggaaag
gttgctggcg
aagtcagagg
ctccctegtg
cccttcggga
ggtcgttcge
cttatccggt

agcagccact

cctttgcagg
tgtataagat
tgtggaaaga
gaaggtaccc
ttagtcgagg
aaaacacgat
ggccctgcag
ggactgcctg
ccgcgcagtt
ctcacaggac
cgccagcggg
cggcctgcetg
gatggggtta
aagatcatat
ttgattggaa
aatgtggata
ctttctcgec
ctcggcaacg
tggccatagg
cggaactcct
acaattctgt
cctctgccaa
aaaggaaatt
ggaattctgc
tcttccgett
tcagctcact
aacatgtgag
tttttccata
tggcgaaacc
cgctctecctg
agcgtggegce
tccaagctgg
aactatcgtc

ggtaacagga

eolf-seql

cagcggaacc
acacctgcaa
gtcaaatggc
cattgtatgg
ttaaaaaacg
gataatatgg
ccaggcactg
caggtggaga
ggcctcctga
tactacgtgg
gcccatgcecc
ctctggggac
ttccctaaac
tgtacaaaag
agtatgtcaa
tcctgectta
aacttacaag
gcctggtctg
ccatcagcgc
agccgcttgt
cgtcctctcg
aaattatggg
tattttcatt
attaatgaat
cctcgctcac
caaaggcggt
caaaaggcca
ggctccgecc
cgacaggact
ttccgaccct
tttctcatag
gctgtgtgca
ttgagtccaa

ttagcagagc
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ccccacctgg
aggcggcaca
tctcctcaag
gatctgatct
tctaggeccc
ccagcaaggc
ccctgetgtg
actgcaccca
ccgtcatcag
gcaagaagaa
tgcagccggce
ccggccagcet
ttcatgggtt
atcaaacact
aggattgtgg
atgcctttgt
gcctttctaa
tgccaagtgt
atgcgtggaa
tttgctcgca
cggaaatata
gacatcatga
gcaatagtgt
cggccaacgc
tgactcgctg
aatacggtta
gcaaaaggcc
ccctgacgag
ataaagatac
gccgcettacc
ctcacgctgt
cgaacccccc
cccggtaaga

gaggtatgta

cgacaggtgc
accccagtgc
cgtattcaac
ggggcctegg
ccgaaccacg
tgtgctgctt
ctactcctgce
gctgggggag
caaaggctgc
catcacgtgc
tgccgecatce
atagggatct
acgtaattgg
gttttagaaa
gtcttttggg
atgcatgtat
gtaaacagta
ttgctgacgc
cctttgtggce
gccggtctgg
catcgtttcg
agccccttga
gttggaattt
gcggggagag
cgctcggtcg
tccacagaat
aggaaccgta
catcacaaaa
caggcgtttc
ggatacctgt
aggtatctca
gttcagcccg

cacgacttat

ggcggtgcta

5280
5340
5400
5460
5520
5580
5640
5700
5760
5820
5880
5940
6000
6060
6120
6180
6240
6300
6360
6420
6480
6540
6600
6660
6720
6780
6840
6900
6960
7020
7080
7140
7200
7260



cagagttctt
gcgctctgcet
aaaccaccgc
aaggatctca
actcacgtta
taaattaaaa
gttaccaatg
tagttgcctg
<210>
<211>
<212>
<213>

<220>
<223>

34
DNA

<400> 34
ggcgtaatgc

agcatcaaat
agccgtttct
tggtatcggt
tcaaaaataa
ggcaaaagct
tcaaaatcac
aatacgcgat
aacactgcca
aatgctgttt
aaatgcttga
tctgtaacat
ggcttcccat
ttatacccat
tcccgttgaa
acaatattgg
ttggctcatg
aatcaattac
cggtaaatgg
cgtatgttcc

tacggtaaac

7182

gaagtggtgg
gaagccagtt
tggtagcggt
agaagatcct
agggattttg
atgaagtttt
cttaatcagt

actc

Artificial

tctgccagtg
gaaactgcaa
gtaatgaagg
ctgcgattcc
ggttatcaag
tatgcatttc
tcgcatcaac
cgctgttaaa
gcgcatcaac
tcccggggat
tggtcggaag
cattggcaac
acaatcgata
ataaatcagc
tatggctcat
ctattggcca
tccaatatga
ggggtcatta
cccgcectggce
catagtaacg

tgcccacttg

cctaactacg
accttcggaa
ggtttttttg
ttgatctttt
gtcatgagat
aaatcaatct

gaggcaccta

Synthetic Construct

ttacaaccaa
tttattcata
agaaaactca
gactcgtcca
tgagaaatca
tttccagact
caaaccgtta
aggacaatta
aatattttca
cgcagtggtg
aggcataaat
gctacctttg
gattgtcgca
atccatgttg
aacacccctt
ttgcatacgt
ccgccatgtt
gttcatagcc
tgaccgccca
ccaataggga

gcagtacatc

eolf-seql

gctacactag
aaagagttgg
tttgcaagca
ctacggggtc
tatcaaaaag
aaagtatata

tctcagcgat

ttaaccaatt
tcaggattat
ccgaggcagt
acatcaatac
ccatgagtga
tgttcaacag
ttcattcgtg
caaacaggaa
cctgaatcag
agtaaccatg
tccgtcagec
ccatgtttca
cctgattgcc
gaatttaatc
gtattactgt
tgtatctata
gacattgatt
catatatgga
acgacccccg
ctttccattg

aagtgtatca
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aagaacagta
tagctcttga
gcagattacg
tgacgctcag
gatcttcacc
tgagtaaact

ctgtctattt

ctgattagaa
caataccata
tccataggat
aacctattaa
cgactgaatc
gccagccatt
attgcgcctg
tcaaatgcaa
gatattcttc
catcatcagg
agtttagtct
gaaacaactc
cgacattatc
gcggcctcga
ttatgtaagc
tcataatatg
attgactagt
gttccgegtt
cccattgacg
acgtcaatgg

tatgccaagt

tttggtatct
tccggcaaac
cgcagaaaaa
tggaacgaaa
tagatccttt
tggtctgaca

cgttcatcca

aaactcatcg
tttttgaaaa
ggcaagatcc
tttccccteg
cggtgagaat
acgctcgtca
agcgagacga
ccggcgcagg
taatacctgg
agtacggata
gaccatctca
tggcgcatcg
gcgagcccat
gcaagacgtt
agacaggtcg
tacatttata
tattaatagt
acataactta
tcaataatga
gtggagtatt

ccgcccccta

7320
7380
7440
7500
7560
7620
7680
7694

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

1020
1080
1140
1200
1260



ttgacgtcaa
actttcctac
tttggcagta
accccattga
gtcgtaataa
atataagcag
ttgacctcca
gaacgcggat
actctccagg
ggctcttctc
tcccagagtc
tgctccgaat
gaacatggct
gcttgtggcc
cctcacagct
gtttcatcct
ctacgatatg
cctcatgctg
cctgcccacc
tgaaccagag
caatgacgtg
acgctggaca
tggtgtgctt
ttccctgtac
cccecggatcc
cccaggcecca
ggcgggtggce
agctactaac
gaacatcaag
aaactttcag
tgagctggca
ctcaataatt
tccaggatat

aatgccagag

tgacggtaaa
ttggcagtac
caccaatggg
cgtcaatggg
ccccgecccg
agctcgttta
tagaagacac
tccccgtgec

gtgggcctgg
ttacatgtac

aggggtctgt
attgcctctc
agcattgtgg
tctcgtggca
gcccactgca
gaagacacag
agcctcctga
ctccgectgt
caggagccag
gagttcttga
tgtgcgcaag
gggggcaaaa
caaggtatca
accaaggtgg
cagaccctga
atggcaagcg
ttctttctcc
attactccaa
aagttcttat
cttgcaaagc
cattatgatg
aatgaagatg
gaaaatgttt

ggcgatctag

tggcccgect
atctacgtat
cgtggatagc
agtttgtttt
ttgacgcaaa
gtgaaccgtc
cgggaccgat
aagagtgact
cttccccagt
cttttgcttg
attttcctgc
acatctcgtc
gaggctggga
gggcagtctg
tcaggaacaa
gccaggtatt
agaatcgatt
cagagcctgc
cactggggac
ccccaaagaa
ttcaccctca
gcacctgctc
cgtcatgggg
tgcattaccg
actttgatct
cgcgccgecc
tcggcttect
agcataatat
ataattttac
aaattcaatc
tcctgttgtc
gaaatgagat
cggatattgt

tgtatgttaa

eolf-seql

ggcattatgc
tagtcatcgc
ggtttgactc
ggcaccaaaa
tgggcggtag
agatcgcctg
ccagcctccg
caccgtccgg
caagactcca
cctcaaccct
tggtggctcc
aatctccgcg
gtgcgagaag
cggcggtgtt
aagcgtgatc
tcaggtcagce
cctcaggcca
cgagctcacg
cacctgctac
acttcagtgt
gaaggtgacc
gggtgattct
cagtgaacca
gaagtggatc
gctgaaactg
gcgctggetg
cttcgggtgg
gaaagcattt
acagatacca
ccagtggaaa
ctacccaaat
tttcaacaca
accacctttc

ctatgcacga
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ccagtacatg
tattaccatg
acggggattt
tcaacgggac
gcgtgtacgg
gagacgccat
cggccgggaa
atctcagcaa
gggatttgag
gactatcttc
agttcaggaa
aggactgggg
cattcccaac
ctggtgcacc
ttgctgggtc
cacagcttcc
ggtgatgact
gatgctgtga
gcctcaggct
gtggacctcc
aagttcatgc
gggggcccac
tgtgccctgce
aaggacacca
gcaggcgatg
tgcgctgggg
tttataaaat
ttggatgaat
catttagcag
gaatttggcc
aagactcatc
tcattatttg
agtgctttct

actgaagact

accttacggg
gtgatgcggt
ccaagtctcc
tttccaaaat
tgggaggtct
ccacgctgtt
cggtgcattg
gcaggtatgt
ggacgctgtg
caggtcagga
cagtaaaccc
accctgtgac
cctggcaggt
cccagtgggt
ggcacagctt
cacacccgct
ccagccacga
aggtcatgga
ggggcagcat
atgttatttc
tgtgtgctgg
ttgtctgtaa
ccgaaaggcc
tcgtggccaa
tggaaagcaa
cgctggtgct
cctccaatga
tgaaagctga
gaacagaaca
tggattctgt
ccaactacat
aaccacctcc
ctcctcaagg

tctttaaatt

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



ggaacgggac
tttcagagga

ctccgaccct
tcctggaggt
cacaccaggt
tcttccaagt
aatgggtggc
tgttggacct
taccaatgaa
agacagatat
tcagagtgga
agggtggaga
tcttggttct
ttatattaat
gctgatgtac
tgaaggcaaa
catgcccagg
tggaattgct
ctatccactg
aatgtttaaa
caattccata
tgacaaaatc
atttgattca
gagactccag
catgtttctg
gcatgtcatc
ttatgatgct
gaagagacag
agtagccgga
aggacccgca
aggcactgcc
ggtggagaac
cctcctgacc

ctacgtgggc

atgaaaatca
aataaggtta
gctgactact
ggtgtccagc
tacccagcaa
attcctgttc
tcagcaccac
ggctttactg
gtgacaagaa
gtcattctgg
gcagctgttg
cctagaagaa
actgagtggg
gctgactcat
agcttggtac
tctctttatg
ataagcaaat
tcaggcagag
tatcacagtg
tatcacctca
gtgctccctt
tacagtattt
cttttttctg
gactttgaca
gaaagagcat
tatgctccaa
ctgtttgata
atttatgttg
tccgaaggta
agcaaggctg
ctgctgtgct
tgcacccagc
gtcatcagca

aagaagaaca

attgctctgg
aaaatgccca
ttgctcctgg
gtggaaatat
atgaatatgc
atccaattgg
cagatagcag
gaaacttttc
tttacaatgt
gaggtcaccg
ttcatgaaat
caattttgtt
cagaggagaa
ctatagaagg
acaacctaac
aaagttggac
tgggatctgg
cacggtatac
tctatgaaac
ctgtggccca
ttgattgtcg
ctatgaaaca
cagtaaagaa
aaagcaaccc
ttattgatcc
gcagccacaa
ttgaaagcaa
cagccttcac
ggggttcatt
tgctgcttgce
actcctgcaa
tgggggagca
aaggctgcag

tcacgtgctg

eolf-seql

gaaaattgta
gctggcaggg
ggtgaagtcc
cctaaatctg
ttataggcgt
atactatgat
ctggagagga
tacacaaaaa
gataggtact
ggactcatgg
tgtgaggagc
tgcaagctgg
ttcaagactc
aaactacact
aaaagagctg
taaaaaaagt
aaatgatttt
taaaaattgg
atatgagttg
ggttcgagga
agattatgct
tccacaggaa
ttttacagaa
aatagtatta
attagggtta
caagtatgca
agtggaccct
agtgcaggca
attgacctgt
cctgttgatg
agcccaggtg
gtgctggacc
cttgaactgc

tgacaccgac
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attgccagat
gccaaaggag
tatccagatg
aatggtgcag
ggaattgcag
gcacagaagc
agtctcaaag
gtcaagatgc
ctcagaggag
gtgtttggtg
tttggaacac
gatgcagaag
cttcaagagc
ctgagagttg
aaaagccctg
ccttccccag
gaggtgttct
gaaacaaaca
gtggaaaagt
gggatggtgt
gtagttttaa
atgaagacat
attgcttcca
agaatgatga
ccagacaggc
ggggagtcat
tccaaggect
gctgcagaga
ggagatgtcg
gcaggcttgg
agcaacgagg
gcgcgcatcc
gtggatgact
ttgtgcaacg

atgggaaagt
tcattctcta
gttggaatct
gagaccctct
aggctgttgg
tcctagaaaa
tgccctacaa
acatccactc
cagtggaacc
gtattgaccc
tgaaaaagga
aatttggtct
gtggcgtggc
attgtacacc
atgaaggctt
agttcagtgg
tccaacgact
aattcagcgg
tttatgatcc
ttgagctggc
gaaagtatgc
acagtgtatc
agttcagtga
atgatcaact
ctttttatag
tcccaggaat
ggggagaagt
ctttgagtga
aagaaaaccc
ccctgcagec
actgcctgca
gcgcagttgg
cacaggacta

ccagcggggce

3360
3420
3480
3540
3600
3660
3720
3780
3840
3900
3960
4020
4080
4140
4200
4260
4320
4380
4440
4500
4560
4620
4680
4740
4800
4860
4920
4980
5040
5100
5160
5220
5280
5340



ccatgccctg
ctggggaccc
ccctaaactt
tacaaaagat
tatgtcaaag
ctgccttaat
cttacaaggc
ctggtctgtg
atcagcgcat
ccgcttgttt
tcctctegeg
attatgggga
ttttcattgc
taatgaatcg
tcgctcactg
aaggcggtaa
aaaggccagc
ctccgcecccc
acaggactat
ccgaccctgc
tctcatagct
tgtgtgcacg
gagtccaacc
agcagagcga
tacactagaa
agagttggta
tgcaagcagc
acggggtctg
tcaaaaagga
agtatatatg
tcagcgatct
<210>
<211>

<212>
<213>

35
7182
DNA
Arti

cagccggctg
ggccagctat
catgggttac
caaacactgt
gattgtgggt
gcctttgtat
ctttctaagt
ccaagtgttt
gcgtggaacc
tgctcgcagce
gaaatataca
catcatgaag
aatagtgtgt
gccaacgcgce
actcgctgcg
tacggttatc
aaaaggccag
ctgacgagca
aaagatacca
cgcttaccgg
cacgctgtag
aaccccccgt
cggtaagaca
ggtatgtagg
gaacagtatt
gctcttgatc
agattacgcg
acgctcagtg
tcttcaccta
agtaaacttg

gtctatttcg

ficial

ccgccatcct
agagatctgg
gtaattggaa
tttagaaaac
cttttgggct
gcatgtatac
aaacagtaca
gctgacgcaa
tttgtggctc
cggtctggag
tcgtttcgat
ccccttgagce
tggaattttt
ggggagaggc
ctcggtcgtt
cacagaatca
gaaccgtaaa
tcacaaaaat
ggcgtttccc
atacctgtcc
gtatctcagt
tcagcccgac
cgacttatcg
cggtgctaca
tggtatctgc
cggcaaacaa
cagaaaaaaa
gaacgaaaac
gatcctttta
gtctgacagt

ttcatccata

eolf-seql

tgcgctgcetc
gccctaacaa
gttgggggac
ttcctgtaaa
ttgctgctcc
aagctaaaca
tgaaccttta
cccccactgg
ctctgccgat
caaagctcat
ctacgtatga
atctgacttc
tgtgtctctc
ggtttgcgta
cggctgcggce
ggggataacg
aaggccgcegt
cgacgctcaa
cctggaagct
gcctttctec
tcggtgtagg
cgctgcgect
ccactggcag
gagttcttga
gctctgctga
accaccgctg
ggatctcaag
tcacgttaag
aattaaaaat
taccaatgct

gttgcctgac

Page 74

cctgcactcg
aacaaaaaga
attgccacaa
caggcctatt
atttacacaa
ggctttcact
cccecgttget
ctggggcttg
ccatactgcg
aggaactgac
tctttttccc
tggctaataa
actcggaagg
ttgggcgctc
gagcggtatc
caggaaagaa
tgctggegtt
gtcagaggtg
ccctegtgeg
cttcgggaag
tcgttcgetce
tatccggtaa
cagccactgg
agtggtggcc
agccagttac
gtagcggtgg
aagatccttt
ggattttggt
gaagttttaa
taatcagtga

tc

gcctgctget
tggggttatt
gatcatattg
gattggaaag
tgtggatatc
ttctcgccaa
cggcaacggc
gccataggcc
gaactcctag
aattctgtcg
tctgccaaaa
aggaaattta
aattctgcat
ttccgcttcc
agctcactca
catgtgagca
tttccatagg
gcgaaacccg
ctctcctgtt
cgtggcgcett
caagctgggc
ctatcgtctt
taacaggatt
taactacggc
cttcggaaaa
tttttttgtt
gatcttttct
catgagatta
atcaatctaa

ggcacctatc

5400
5460
5520
5580
5640
5700
5760
5820
5880
5940
6000
6060
6120
6180
6240
6300
6360
6420
6480
6540
6600
6660
6720
6780
6840
6900
6960
7020
7080
7140
7182



<220>
<223>

<400> 35
ggcgtaatgc

agcatcaaat
agccgtttct
tggtatcggt
tcaaaaataa
ggcaaaagct
tcaaaatcac
aatacgcgat
aacactgcca
aatgctgttt
aaatgcttga
tctgtaacat
ggcttcccat
ttatacccat
tcccgttgaa
acaatattgg
ttggctcatg
aatcaattac
cggtaaatgg
cgtatgttcc
tacggtaaac
ttgacgtcaa
actttcctac
tttggcagta
accccattga
gtcgtaataa
atataagcag
ttgacctcca
gaacgcggat
actctccagg
ggctcttctc

tcccagagtc

tctgccagtg
gaaactgcaa
gtaatgaagg
ctgcgattcc
ggttatcaag
tatgcatttc
tcgcatcaac
cgctgttaaa
gcgcatcaac
tcccggggat
tggtcggaag
cattggcaac
acaatcgata
ataaatcagc
tatggctcat
ctattggcca
tccaatatga
ggggtcatta
cccgcectggce
catagtaacg
tgcccacttg
tgacggtaaa
ttggcagtac
caccaatggg
cgtcaatggg
cccecgeeccg
agctcgttta
tagaagacac
tcceccgtgec

gtgggcctgg
ttacatgtac

aggggtctgt

Synthetic Construct

ttacaaccaa
tttattcata
agaaaactca
gactcgtcca
tgagaaatca
tttccagact
caaaccgtta
aggacaatta
aatattttca
cgcagtggtg
aggcataaat
gctacctttg
gattgtcgca
atccatgttg
aacacccctt
ttgcatacgt
ccgccatgtt
gttcatagcc
tgaccgccca
ccaataggga
gcagtacatc
tggcccgect
atctacgtat
cgtggatagc
agtttgtttt
ttgacgcaaa
gtgaaccgtc
cgggaccgat
aagagtgact
cttccccagt
cttttgcttg

attttcctge

eolf-seql

ttaaccaatt
tcaggattat
ccgaggcagt
acatcaatac
ccatgagtga
tgttcaacag
ttcattcgtg
caaacaggaa
cctgaatcag
agtaaccatg
tccgtcagec
ccatgtttca
cctgattgec
gaatttaatc
gtattactgt
tgtatctata
gacattgatt
catatatgga
acgacccccg
ctttccattg
aagtgtatca
ggcattatgc
tagtcatcgc
ggtttgactc
ggcaccaaaa
tgggcggtag
agatcgcctg
ccagcctccg
caccgtccgg
caagactcca
cctcaaccct

tggtggctcc
Page 75

ctgattagaa
caataccata
tccataggat
aacctattaa
cgactgaatc
gccagccatt
attgcgcctg
tcaaatgcaa
gatattcttc
catcatcagg
agtttagtct
gaaacaactc
cgacattatc
gcggcctcga
ttatgtaagc
tcataatatg
attgactagt
gttccgegtt
cccattgacg
acgtcaatgg
tatgccaagt
ccagtacatg
tattaccatg
acggggattt
tcaacgggac
gcgtgtacgg
gagacgccat
cggccgggaa
atctcagcaa
gggatttgag
gactatcttc

agttcaggaa

aaactcatcg
tttttgaaaa
ggcaagatcc
tttcceccteg
cggtgagaat
acgctcgtca
agcgagacga
ccggegeagg
taatacctgg
agtacggata
gaccatctca
tggcgcatcg
gcgagcccat
gcaagacgtt
agacaggtcg
tacatttata
tattaatagt
acataactta
tcaataatga
gtggagtatt
ccgccecccta
accttacggg
gtgatgcggt
ccaagtctcc
tttccaaaat
tgggaggtct
ccacgctgtt
cggtgcattg
gcaggtatgt
ggacgctgtg
caggtcagga

cagtaaaccc

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

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



tgctccgaat
gaacatggct
gcttgtggcc
cctcacagct
gtttcatcct
ctacgatatg
cctcatgctg
cctgcccacc
tgaaccagag
caatgacgtg
acgctggaca
tggtgtgctt
ttccctgtac
cccecggatcc
acccgctagc
cactgccctg
ggagaactgc
cctgaccgtc
cgtgggcaag
tgccctgcag
gggacccggc
tgtggaaagc
ggcgcetggtg
atcctccaat
attgaaagct
aggaacagaa
cctggattct
tcccaactac
tgaaccacct
ctctcctcaa
cttctttaaa
atatgggaaa
agtcattctc

tggttggaat

attgcctctc
agcattgtgg
tctcgtggca
gcccactgca
gaagacacag
agcctcctga
ctccgectgt
caggagccag
gagttcttga
tgtgcgcaag
gggggcaaaa
caaggtatca
accaaggtgg
gaaggtaggg
aaggctgtgc
ctgtgctact
acccagctgg
atcagcaaag
aagaacatca
ccggctgecg
cagctaggat
aacccaggcc
ctggcgggtg
gaagctacta
gagaacatca
caaaactttc
gttgagctgg
atctcaataa
cctccaggat
ggaatgccag
ttggaacggg
gttttcagag
tactccgacc

cttcctggag

acatctcgtc
gaggctggga
gggcagtctg
tcaggaacaa
gccaggtatt
agaatcgatt
cagagcctgc
cactggggac
ccccaaagaa
ttcaccctca
gcacctgctc
cgtcatgggg
tgcattaccg
gttcattatt
tgcttgeccect
cctgcaaagc
gggagcagtg
gctgcagctt
cgtgctgtga
ccatccttgce
cccagaccct
caatggcaag
gcttctttct
acattactcc
agaagttctt
agcttgcaaa
cacattatga
ttaatgaaga
atgaaaatgt
agggcgatct
acatgaaaat
gaaataaggt
ctgctgacta

gtggtgtcca

eolf-seql

aatctccgcg
gtgcgagaag
cggcggtgtt
aagcgtgatc
tcaggtcagc
cctcaggcca
cgagctcacg
cacctgctac
acttcagtgt
gaaggtgacc
gggtgattct
cagtgaacca
gaagtggatc
gacctgtgga
gttgatggca
ccaggtgagc
ctggaccgcg
gaactgcgtg
caccgacttg
gctgctcect
gaactttgat
cgcgcgecgce
cctcggcttce
aaagcataat
atataatttt
gcaaattcaa
tgtcctgttg
tggaaatgag
ttcggatatt
agtgtatgtt
caattgctct
taaaaatgcc
ctttgctcct

gcgtggaaat
Page 76

aggactgggg

cattcccaac
ctggtgcacc
ttgctgggtc
cacagcttcc
ggtgatgact
gatgctgtga
gcctcaggct
gtggacctcc
aagttcatgc
gggggcccac
tgtgccctgce
aaggacacca
gatgtcgaag
ggcttggecc
aacgaggact
cgcatccgceg
gatgactcac
tgcaacgcca
gcactcggcc
ctgctgaaac
ccgcgetggc
ctcttcgggt
atgaaagcat
acacagatac
tcccagtgga
tcctacccaa
attttcaaca
gtaccacctt
aactatgcac
gggaaaattg
cagctggcag
ggggtgaagt

atcctaaatc

accctgtgac
cctggcaggt
cccagtgggt
ggcacagctt
cacacccgct
ccagccacga
aggtcatgga
ggggcagcat
atgttatttc
tgtgtgctgg
ttgtctgtaa
ccgaaaggcc
tcgtggccaa
aaaacccagg
tgcagccagg
gcctgcaggt
cagttggcct
aggactacta
gcggggccca
tgctgctctg
tggcaggcga
tgtgcgetgg
ggtttataaa
ttttggatga
cacatttagc
aagaatttgg
ataagactca
catcattatt
tcagtgcttt
gaactgaaga
taattgccag
gggccaaagg
cctatccaga

tgaatggtgc

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



aggagaccct
agaggctgtt
gctcctagaa
agtgccctac
gcacatccac
agcagtggaa
tggtattgac
actgaaaaag
agaatttggt
gcgtggegty
tgattgtaca
tgatgaaggc
agagttcagt
cttccaacga
caaattcagc
gttttatgat
gtttgagctg
aagaaagtat
atacagtgta
caagttcagt
gaatgatcaa
gcctttttat
attcccagga
ctggggagaa
gactttgagt
ccctaaactt
tacaaaagat
tatgtcaaag
ctgccttaat
cttacaaggc
ctggtctgtg
atcagcgcat
ccgcttgttt

tcctctecgeg

ctcacaccag
ggtcttccaa
aaaatgggtg
aatgttggac
tctaccaatg
ccagacagat
cctcagagtg
gaagggtgga
cttcttggtt
gcttatatta
ccgctgatgt
tttgaaggca
ggcatgccca
cttggaattg
ggctatccac
ccaatgttta
gccaattcca
gctgacaaaa
tcatttgatt
gagagactcc
ctcatgtttc
aggcatgtca
atttatgatg
gtgaagagac
gaagtagcct
catgggttac
caaacactgt
gattgtgggt
gcctttgtat
ctttctaagt
ccaagtgttt
gcgtggaacc
tgctcgcagce

gaaatataca

gttacccagc
gtattcctgt
gctcagcacc
ctggctttac
aagtgacaag
atgtcattct
gagcagctgt
gacctagaag
ctactgagtg
atgctgactc
acagcttggt
aatctcttta
ggataagcaa
cttcaggcag
tgtatcacag
aatatcacct
tagtgctccc
tctacagtat
cacttttttc
aggactttga
tggaaagagc
tctatgctcc
ctctgtttga
agatttatgt
aaagatctgg
gtaattggaa
tttagaaaac
cttttgggct
gcatgtatac
aaacagtaca
gctgacgcaa
tttgtggctc
cggtctggag
tcgtttcgat

eolf-seql

aaatgaatat
tcatccaatt
accagatagc
tggaaacttt
aatttacaat
gggaggtcac
tgttcatgaa
aacCaattttg
ggcagaggag
atctatagaa
acacaaccta
tgaaagttgg
attgggatct
agcacggtat
tgtctatgaa
cactgtggcc
ttttgattgt
ttctatgaaa
tgcagtaaag
caaaagcaac
atttattgat
aagcagccac
tattgaaagc
tgcagccttc
gccctaacaa
gttgggggac
ttcctgtaaa
ttgctgctcc
aagctaaaca
tgaaccttta
cccccactgg
ctctgccgat
caaagctcat

ctacgtatga
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gcttataggc
ggatactatg
agctggagag
tctacacaaa
gtgataggta
cgggactcat
attgtgagga
tttgcaagct
aattcaagac
ggaaactaca
acaaaagagc
actaaaaaaa
ggaaatgatt
actaaaaatt
acatatgagt
caggttcgag
cgagattatg
catccacagg
aattttacag
ccaatagtat
ccattagggt
aacaagtatg
aaagtggacc
acagtgcagg
aacaaaaaga
attgccacaa
caggcctatt
atttacacaa
ggctttcact
cccecgttgcet
ctggggcttg
ccatactgcg
aggaactgac

tctttttccc

gtggaattgc
atgcacagaa
gaagtctcaa
aagtcaagat
ctctcagagg
gggtgtttgg
gctttggaac
gggatgcaga
tccttcaaga
ctctgagagt
tgaaaagccc
gtccttcccc
ttgaggtgtt
gggaaacaaa
tggtggaaaa
gagggatggt
ctgtagtttt
aaatgaagac
aaattgcttc
taagaatgat
taccagacag
caggggagtc
cttccaaggc
cagctgcaga
tggggttatt
gatcatattg
gattggaaag
tgtggatatc
ttctcgccaa
cggcaacggc
gccataggcc
gaactcctag
aattctgtcg

tctgccaaaa

4020
4080
4140
4200
4260
4320
4380
4440
4500
4560
4620
4680
4740
4800
4860
4920
4980
5040
5100
5160
5220
5280
5340
5400
5460
5520
5580
5640
5700
5760
5820
5880
5940
6000



attatgggga
ttttcattgc
taatgaatcg
tcgctcactg
aaggcggtaa
aaaggccagc
ctccgcececcc
acaggactat
ccgaccctgce
tctcatagct
tgtgtgcacg
gagtccaacc
agcagagcga
tacactagaa
agagttggta
tgcaagcagc
acggggtctg
tcaaaaagga
agtatatatg
tcagcgatct
<210>
<211>
<212>
<213>

<220>
<223>

36
7694
DNA
Arti

<400> 36

catcatgaag
aatagtgtgt
gccaacgcgc
actcgctgcg
tacggttatc
aaaaggccag
ctgacgagca
aaagatacca
cgcttaccgg
cacgctgtag
aaccccccgt
cggtaagaca
ggtatgtagg
gaacagtatt
gctcttgatc
agattacgcg
acgctcagtg
tcttcaccta
agtaaacttg

gtctatttcg

ficial

ccccttgagce
tggaattttt
ggggagaggc
ctcggtcgtt
cacagaatca
gaaccgtaaa
tcacaaaaat
ggcgtttccc
atacctgtcc
gtatctcagt
tcagcccgac
cgacttatcg
cggtgctaca
tggtatctgc
cggcaaacaa
cagaaaaaaa
gaacgaaaac
gatcctttta
gtctgacagt

ttcatccata

Synthetic Construct

ggcgtaatgc tctgccagtg ttacaaccaa

agcatcaaat
agccgtttct
tggtatcggt
tcaaaaataa
ggcaaaagct
tcaaaatcac
aatacgcgat

aacactgcca

gaaactgcaa
gtaatgaagg
ctgcgattcc
ggttatcaag
tatgcatttc
tcgcatcaac
cgctgttaaa

gcgcatcaac

tttattcata
agaaaactca
gactcgtcca
tgagaaatca
tttccagact
caaaccgtta
aggacaatta

aatattttca

eolf-seql

atctgacttc
tgtgtctctc
ggtttgcgta
cggctgcggc
ggggataacg
aaggccgcegt
cgacgctcaa
cctggaagct
gcctttctec
tcggtgtagg
cgctgecgect
ccactggcag
gagttcttga
gctctgctga
accaccgctg
ggatctcaag
tcacgttaag
aattaaaaat
taccaatgct

gttgcctgac

ttaaccaatt
tcaggattat
ccgaggcagt
acatcaatac
ccatgagtga
tgttcaacag
ttcattcgtg
caaacaggaa

cctgaatcag
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tggctaataa
actcggaagg
ttgggcgetc
gagcggtatc
caggaaagaa
tgctggegtt
gtcagaggtg
ccctegtgeg
cttcgggaag
tcgttcgetce
tatccggtaa
cagccactgg
agtggtggcc
agccagttac
gtagcggtgg
aagatccttt
ggattttggt
gaagttttaa
taatcagtga

tc

ctgattagaa
caataccata
tccataggat
aacctattaa
cgactgaatc
gccagccatt
attgcgcctg
tcaaatgcaa

gatattcttc

aggaaattta
aattctgcat
ttccgcettcc
agctcactca
catgtgagca
tttccatagg
gcgaaacccg
ctctcctgtt
cgtggcgcett
caagctgggc
ctatcgtctt
taacaggatt
taactacggc
cttcggaaaa
tttttttgtt
gatcttttct
catgagatta
atcaatctaa

ggcacctatc

aaactcatcg
tttttgaaaa
ggcaagatcc
tttccccteg
cggtgagaat
acgctcgtca
agcgagacga
ccggegeagg
taatacctgg

6060
6120
6180
6240
6300
6360
6420
6480
6540
6600
6660
6720
6780
6840
6900
6960
7020
7080
7140
7182

60
120
180
240
300
360
420
480
540



aatgctgttt
aaatgcttga
tctgtaacat
ggcttcccat
ttatacccat
tcccgttgaa
acaatattgg
ttggctcatg
aatcaattac
cggtaaatgg
cgtatgttcc
tacggtaaac
ttgacgtcaa
actttcctac
tttggcagta
accccattga
gtcgtaataa
atataagcag
ttgacctcca
gaacgcggat
actctccagg
ggctcttctc
tcccagagtc
tgctccgaat
gaacatggct
aggcactgcc
ggtggagaac
cctcctgacc
ctacgtgggc
ccatgccctg
ctggggaccc
cgatgtggaa
tggggcgctg

aaaatcctcc

tcccggggat
tggtcggaag
cattggcaac
acaatcgata
ataaatcagc
tatggctcat
ctattggcca
tccaatatga
ggggtcatta
cccgectggce
catagtaacg
tgcccacttg
tgacggtaaa
ttggcagtac
caccaatggg
cgtcaatggg
cccecgeeccg
agctcgttta
tagaagacac
tcceccgtgec

gtgggcctgg
ttacatgtac

aggggtctgt
attgcctctc
agcaaggctg
ctgctgtgct
tgcacccagc
gtcatcagca
aagaagaaca
cagccggctg
ggccagctag
agcaacccag
gtgctggcgg

aatgaagcta

cgcagtggtg
aggcataaat
gctacctttg
gattgtcgca
atccatgttg
aacacccctt
ttgcatacgt
ccgccatgtt
gttcatagcc
tgaccgccca
ccaataggga
gcagtacatc
tggcccgect
atctacgtat
cgtggatagc
agtttgtttt
ttgacgcaaa
gtgaaccgtc
cgggaccgat
aagagtgact
cttccccagt
cttttgcttg
attttcctgc
acatctcgtc
tgctgcttgce
actcctgcaa
tgggggagca
aaggctgcag
tcacgtgctg
ccgccatect
gatcccagac
gcccaatggc
gtggcttctt

ctaacattac

eolf-seql

agtaaccatg
tccgtcagec
ccatgtttca
cctgattgcc
gaatttaatc
gtattactgt
tgtatctata
gacattgatt
catatatgga
acgacccccg
ctttccattg
aagtgtatca
ggcattatgc
tagtcatcgc
ggtttgactc
ggcaccaaaa
tgggcggtag
agatcgcctg
ccagcctccg
caccgtccgg
caagactcca
cctcaaccct
tggtggctcc
aatctccgcg
cctgttgatg
agcccaggtg
gtgctggacc
cttgaactgc
tgacaccgac
tgcgctgcetc
cctgaacttt
aagcgcgcegc
tctccteggce

tccaaagcat
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catcatcagg
agtttagtct
gaaacaactc
cgacattatc
gcggcctcga
ttatgtaagc
tcataatatg
attgactagt
gttccgegtt
cccattgacg
acgtcaatgg
tatgccaagt
ccagtacatg
tattaccatg
acggggattt
tcaacgggac
gcgtgtacgg
gagacgccat
cggccgggaa
atctcagcaa
gggatttgag
gactatcttc
agttcaggaa
aggactgggg
gcaggcttgg
agcaacgagg
gcgcgcatcc
gtggatgact
ttgtgcaacg
cctgcactcg
gatctgctga
cgcccgegcet
ttcctctteg

aatatgaaag

agtacggata
gaccatctca
tggcgcatcg
gcgagcccat
gcaagacgtt
agacaggtcg
tacatttata
tattaatagt
acataactta
tcaataatga
gtggagtatt
ccgccecccta
accttacggg
gtgatgcggt
ccaagtctcc
tttccaaaat
tgggaggtct
ccacgctgtt
cggtgcattg
gcaggtatgt
ggacgctgtg
caggtcagga
cagtaaaccc
accctgtgac
ccctgcagcec
actgcctgca
gcgcagttgg
cacaggacta
ccagcggggce
gcctgctgcet
aactggcagg
ggctgtgcge
ggtggtttat

catttttgga

600

660

720

780

840

900

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



tgaattgaaa
agcaggaaca
tggcctggat
tcatcccaac
atttgaacca
tttctctcct
agacttcttt
cagatatggg
aggagtcatt
agatggttgg
tgcaggagac
tgcagaggct
gaagctccta
caaagtgccc
gatgcacatc
aggagcagtg
tggtggtatt
aacactgaaa
agaagaattt
agagcgtggc
agttgattgt
ccctgatgaa
cccagagttc
gttcttccaa
aaacaaattc
aaagttttat
ggtgtttgag
tttaagaaag
gacatacagt
ttccaagttc
gatgaatgat
caggcctttt

gtcattccca

ggcctgggga

gctgagaaca
gaacaaaact
tctgttgagc
tacatctcaa
cctcctccag
caaggaatgc
aaattggaac
aaagttttca
ctctactccg
aatcttcctg
cctctcacac
gttggtcttc
gaaaaaatgg
tacaatgttg
cactctacca
gaaccagaca
gaccctcaga
aaggaagggt
ggtcttcttg
gtggcttata
acaccgctga
ggctttgaag
agtggcatgc
cgacttggaa
agcggctatc
gatccaatgt
ctggccaatt
tatgctgaca
gtatcatttg
agtgagagac
caactcatgt
tataggcatg
ggaatttatg
gaagtgaaga

tcaagaagtt
ttcagcttgce
tggcacatta
taattaatga
gatatgaaaa
cagagggcga
gggacatgaa
gaggaaataa
accctgctga
gaggtggtgt
caggttaccc
caagtattcc
gtggctcagc
gacctggctt
atgaagtgac
gatatgtcat
gtggagcagc
ggagacctag
gttctactga
ttaatgctga
tgtacagctt
gcaaatctct
ccaggataag
ttgcttcagg
cactgtatca
ttaaatatca
ccatagtgct
aaatctacag
attcactttt
tccaggactt
ttctggaaag
tcatctatgc
atgctctgtt

gacagattta

eolf-seql

cttatataat
aaagcaaatt
tgatgtcctg
agatggaaat
tgtttcggat
tctagtgtat
aatcaattgc
ggttaaaaat
ctactttgct
ccagcgtgga
agcaaatgaa
tgttcatcca
accaccagat
tactggaaac
aagaatttac
tctgggaggt
tgttgttcat
aagaacaatt
gtgggcagag
ctcatctata
ggtacacaac
ttatgaaagt
caaattggga
cagagcacgg
cagtgtctat
cctcactgtg
cccttttgat
tatttctatg
ttctgcagta
tgacaaaagc
agcatttatt
tccaagcagc
tgatattgaa

tgttgcagcc
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tttacacaga
caatcccagt
ttgtcctacc
gagattttca
attgtaccac
gttaactatg
tctgggaaaa
gcccagctgg
cctggggtga
aatatcctaa
tatgcttata
attggatact
agcagctgga
ttttctacac
aatgtgatag
caccgggact
gaaattgtga
ttgtttgcaa
gagaattcaa
gaaggaaact
ctaacaaaag
tggactaaaa
tctggaaatg
tatactaaaa
gaaacatatg
gcccaggttc
tgtcgagatt
aaacatccac
aagaatttta
aacccaatag
gatccattag
cacaacaagt
agcaaagtgg

ttcacagtgc

taccacattt
ggaaagaatt
caaataagac
acacatcatt
ctttcagtgc
cacgaactga
ttgtaattgc
caggggccaa
agtcctatcc
atctgaatgg
ggcgtggaat
atgatgcaca
gaggaagtct
aaaaagtcaa
gtactctcag
catgggtgtt
ggagctttgg
gctgggatgce
gactccttca
acactctgag
agctgaaaag
aaagtccttc
attttgaggt
attgggaaac
agttggtgga
gaggagggat
atgctgtagt
aggaaatgaa
cagaaattgc
tattaagaat
ggttaccaga
atgcagggga
acccttccaa

aggcagctgc

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



agagactttg
ttggaataag
ggcaatgtga
tccectcteg
gaagcttctt
cctggcgaca
gcacaacccc
tcaagcgtat
gatctggggc
gccccccgaa
attgtgggag
cgtggcaggg
cactgcatca
gacacaggcc
ctcctgaaga
cgcctgtcag
gagccagcac
ttcttgaccc
gcgcaagttc
ggcaaaagca
ggtatcacgt
aaggtggtgc
gggccctaac
aagttggggg
acttcctgta
ctttgctgct
acaagctaaa
catgaacctt
aacccccact
tcctctgecg
agcaaagctc
atctacgtat
gcatctgact

tttgtgtctc

agtgaagtag
gccggtgtge
gggcccggaa
ccaaaggaat
gaagacaaac
ggtgcctctg
agtgccacgt
tcaacaaggg
ctcggtgcac
ccacggggac
gctgggagtg
cagtctgcgg
ggaacaaaag
aggtatttca
atcgattcct
agcctgccga
tggggaccac
caaagaaact
accctcagaa
cctgctcggg
catggggcag
attaccggaa
aaaacaaaaa
acattgccac
aacaggccta
ccatttacac
caggctttca
taccccgttg
ggctggggct
atccatactg
ataggaactg
gatctttttc
tctggctaat

tcactcggaa

cctaaagatc
gtttgtctat
acctggccct
gcaaggtctg
aacgtctgta
cggccaaaag
tgtgagttgg
gctgaaggat
atgctttaca
gtggttttcc
cgagaagcat
cggtgttctg
cgtgatcttg
ggtcagccac
caggccaggt
gctcacggat
ctgctacgcc
tcagtgtgtg
ggtgaccaag
tgattctggg
tgaaccatgt
gtggatcaag
gatggggtta
aagatcatat
ttgattggaa
aatgtggata
ctttctcgec
ctcggcaacg
tggccatagg
cggaactcct
acaattctgt
cctctgccaa
aaaggaaatt

ggaattctgc

eolf-seql

tgacccccta
atgttatttt
gtcttcttga
ttgaatgtcg
gcgacccttt
ccacgtgtat
atagttgtgg
gcccagaagg
tgtgtttagt
tttgaaaaac
tcccaaccct
gtgcaccccc
ctgggtcggc
agcttcccac
gatgactcca
gctgtgaagg
tcaggctggg
gacctccatg
ttcatgctgt
ggcccacttg
gccctgeecg
gacaccatcg
ttccctaaac
tgtacaaaag
agtatgtcaa
tcctgectta
aacttacaag
gcctggtctg
ccatcagcgc
agccgcttgt
cgtcctctcg
aaattatggg
tattttcatt

attaatgaat
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acgttactgg
ccaccatatt
cgagcattcc
tgaaggaagc
gcaggcagcg
aagatacacc
aaagagtcaa
taccccattg
cgaggttaaa
acgatgataa
ggcaggtgct
agtgggtcct
acagcttgtt
acccgctcta
gccacgacct
tcatggacct
gcagcattga
ttatttccaa
gtgctggacg
tctgtaatgg
aaaggccttc
tggccaaccc
ttcatgggtt
atcaaacact
aggattgtgg
atgcctttgt
gcctttctaa
tgccaagtgt
atgcgtggaa
tttgctcgca
cggaaatata
gacatcatga
gcaatagtgt

cggccaacgc

ccgaagecgce
gccgtctttt
taggggtctt
agttcctctg
gaacccccca
tgcaaaggcg
atggctctcc
tatgggatct
aaacgtctag
tatggccagce
tgtggcctct
cacagctgcc
tcatcctgaa
cgatatgagc
catgctgctc
gcccacccag
accagaggag
tgacgtgtgt
ctggacaggg
tgtgcttcaa
cctgtacacc
ctgaggatct
acgtaattgg
gttttagaaa
gtcttttggg
atgcatgtat
gtaaacagta
ttgctgacgc
cctttgtggce
gccggtctgg
catcgtttcg
agccccttga

gttggaattt
gcggggagag

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



gcggtttgeg
ttcggctgceg
caggggataa
aaaaggccgc
atcgacgctc
cccctggaag
ccgcctttct
gttcggtgta
accgctgcegce
cgccactggce
cagagttctt
gcgctctgcet
aaaccaccgc
aaggatctca
actcacgtta
taaattaaaa
gttaccaatg
tagttgcctg
<210> 37

<211>
<212>
<213>

<220>
<223>

DNA

<400> 37
catcatcaat

ttgtgacgtg
gatgttgcaa
gtgtgcgcecg
taaatttggg
agtgaaatct
acggggtcat
ggcccgectg
cccatagtaa
actgcccact

aatgacggta

8461

tattgggcgce
gcgagcggta
cgcaggaaag
gttgctggcg
aagtcagagg
ctccctegtg
cccttcggga
ggtcgttcge
cttatccggt
agcagccact
gaagtggtgg
gaagccagtt
tggtagcggt
agaagatcct
agggattttg
atgaagtttt
cttaatcagt

actc

Artificial

aatatacctt
gcgcggggceg
gtgtggcgga
gtgtacacag
cgtaaccgag
gaataatttt
tagttcatag
gctgaccgcec
cgccaatagg
tggcagtaca

aatggcccgc

tcttccgett
tcagctcact
aacatgtgag
tttttccata
tggcgaaacc
cgctctcctg
agcgtggcgce
tccaagctgg
aactatcgtc
ggtaacagga
cctaactacg
accttcggaa
ggtttttttg
ttgatctttt
gtcatgagat
aaatcaatct

gaggcaccta

Synthetic Construct

attttggatt
tgggaacggg
acacatgtaa
gaagtgacaa
taagatttgg
gtgttactca
cccatatatg
caacgacccc
gactttccat
tcaagtgtat

ctggcattat

eolf-seql

cctcgctcac
caaaggcggt
caaaaggcca
ggctccgcecc
cgacaggact
ttccgaccct
tttctcatag
gctgtgtgca
ttgagtccaa
ttagcagagc
gctacactag
aaagagttgg
tttgcaagca
ctacggggtc
tatcaaaaag
aaagtatata

tctcagcgat

gaagccaata
gcgggtgacg
gcgacggatg
ttttcgegeg
ccattttcgc
tagcgcgtaa
gagttccgcg
cgcccattga
tgacgtcaat
catatgccaa

gcccagtaca
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tgactcgctg
aatacggtta
gcaaaaggcc
ccctgacgag
ataaagatac
gccgcettacc
ctcacgctgt
cgaacccccc
cccggtaaga
gaggtatgta
aagaacagta
tagctcttga
gcagattacg
tgacgctcag
gatcttcacc
tgagtaaact

ctgtctattt

tgataatgag
tagtagtgtg
tggcaaaagt
gttttaggcg
gggaaaactg
tactgtaata
ttacataact
cgtcaataat
gggtggagta
gtacgccccc

tgaccttatg

cgctcggtcg
tccacagaat
aggaaccgta
catcacaaaa
caggcgtttc
ggatacctgt
aggtatctca
gttcagcccg
cacgacttat
ggcggtgcta
tttggtatct
tccggcaaac
cgcagaaaaa
tggaacgaaa
tagatccttt
tggtctgaca

cgttcatcca

ggggtggagt
gcggaagtgt
gacgtttttg
gatgttgtag
aataagagga
gtaatcaatt
tacggtaaat
gacgtatgtt
tttacggtaa
tattgacgtc

ggactttcct

6720
6780
6840
6900
6960
7020
7080
7140
7200
7260
7320
7380
7440
7500
7560
7620
7680
7694

60
120
180
240
300
360
420
480
540
600
660



acttggcagt
tacatcaatg
gacgtcaatg
aactccgccc
agagctggtt
acgttgcccc
tggcccttct
cactgcccca
gaaggctggg
gctttccttt
gacagagaaa
gaggaaactg
tctgaccccc
atatgttatt
ctgtcttctt
tgttgaatgt
tagcgaccct
agccacgtgt
ggatagttgt
atgcccagaa
catgtgttta
cctttgaaaa
gatccaccgg
ttgctttaaa
ttgttgttaa
atttcacaaa
atgtatctta
tcttatgtag
tgatggaagc
tcagaatgtg
cttgacctac
agccgctgea
aagcagtgca

attggattct

acatctacgt
ggcgtggata
ggagtttgtt
cattgacgca
tagtgaaccg
ctgcctggea
tggagggctg
ctgagaacga
agccagatga
ctgtcaagaa
gagccaagaa
cggagaaagt
taacgttact
ttccaccata
gacgagcatt
cgtgaaggaa
ttgcaggcag
ataagataca
ggaaagagtc
ggtaccccat
gtcgaggtta
acacgataat
atctagataa
aaacctccca
cttgtttatt
taaagcattt
acgcggatct
ttttgtatct
attgtgagct
atgggctcca
gagaccgtgt
gccaccgecc
gcttcccgtt

ttgacccggg

attagtcatc
gcggtttgac
ttggcaccaa
aatgggcggt
tcagatccgce
gcecctttcte
cgcctgegec
gccagacttg
cgaccccata
gcagtttgaa
caaaattgca
gcgccgtgcec
ggccgaagcec
ttgccgtctt
cctaggggtc
gcagttcctc
cggaaccccc
cctgcaaagg
aaatggctct
tgtatgggat
aaaaacgtct
atggcggcecg
ctgatcataa
cacctccccc
gcagcttata
ttttcactgc
gggcgtggtt
gttttgcagc
catatttgac
gcattgatgg
ctggaacgcc
gcgggattgt
catccgececg

aacttaatgt

eolf-seql

gctattacca
tcacggggat
aatcaacggg
aggcgtgtac
tagagatcca
aaggaccacc
ccggagegga
gcccagtgtt
gaggaacata
gaattaaccc
aaggaaacca
atcgagcagc
gcttggaata
ttggcaatgt
tttcccctct
tggaagcttc
cacctggcga
cggcacaacc
cctcaagcgt
ctgatctggg
aggccccccg
ctcgagccta
tcagccatac
tgaacctgaa
atggttacaa
attctagttg
aagggtggga
agccgccgcec
aacgcgcatg
tcgccecgtce
gttggagact
gactgacttt
cgatgacaag

cgtttctcag
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tggtgatgcg
ttccaagtct
actttccaaa
ggtgggaggt
ccatggctag
gcatctctac
tggccgaggc
tcttctgett
aaaagcattc
ttggtgaatt
acaataagaa
tggctgccat
aggccggtgt
gagggcccgg
cgccaaagga
ttgaagacaa
caggtgcctc
ccagtgccac
attcaacaag
gcctecggtgce
aaccacgggg
agcttctaga
cacatttgta
acataaaatg
ataaagcaat
tggtttgtcc
aagaatatat
gccatgagca
cccccatggg
ctgcccgcaa
gcagcctccg
gctttcctga
ttgacggctc
cagctgttgg

gttttggcag
ccaccccatt
atgtcgtaac
ctatataagc
cggtgccccg
attcaagaac
tggcttcatc
caaggagctg
gtccggttge
tttgaaactg
gaaagaattt
ggattagaga
gcgtttgtct
aaacctggcc
atgcaaggtc
acaacgtctg
tgcggccaaa
gttgtgagtt
gggctgaagg
acatgcttta
acgtggtttt
taagatatcc
gaggttttac
aatgcaattg
agcatcacaa
aaactcatca
aaggtggggg
ccaactcgtt
ccggggtgcg
actctactac
ccgccgcettce
gcccgettge
ttttggcaca

atctgcgcca

720

780

840

900

960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700



gcaggtttct
accagactct
gcgcgegegg
caggacgtgg
gtggaggtag
gtagcaggag
gggcaggceec
ggatatgaga
ccggggattc
gtcatgtagc
attttccatg
gatatttctg
ttttacaaag
ggcgtagtta
gtctacctgce
aagcaggttc
taccggctgce
cacttcgtta
ctcgccgecc
gtccgecgta
ggtcacctgc
ctttcgctgt
gggcgcaggg
gcgctggeca
ccctgegegt
tggcccttgg
ttgagggcgt
caggccccgce
aaaaccaggt
tgtccacgct
ttaaacgaat
aaaatcaggc
aaggcaggta
tgcgggtttc

gccctgaagg
gtttggattt
taggcccggg
taaaggtgac
caccactgca
cgctgggegt
ttggtgtaag
tgcatcttgg
atgttgtgca
ttagaaggaa
cattcgtcca
ggatcactaa
c€gcgggcegga
ccctcacaga
ggggcgatga
ctgagcagct
aactggtagt
agcatgtccc
agcgatagca
ggcatgcttt
tctacggcat
acggcagtag
tcctcgtcag
gggtgcgctt
cggccaggta
cgcgcagett
agagcttggg
agacggtctc
ttcccccatg
cggtgacgaa
tcaatagctt
aaagcctcgce
agctccggaa

tgcataaaca

cttcctcecc
ggatcaagca
accagcggtc
tctggatgtt
gagcttcatg
ggtgcctaaa
tgtttacaaa
actgtatttt
gaaccaccag
atgcgtggaa
taatgatggc
cgtcatagtt
gggtgccaga
tttgcatttc
agaaaacggt
gcgacttacc
taagagagct
tgactcgcat
gttcttgcaa
tgagcgtttg
ctcgatccag
tcggtgctcg
cgtagtctgg
gaggctggtc
gcatttgacc
gcccttggag
cgcgagaaat
gcattccacg
ctttttgatg
aaggctgtcc
gttgcatggg
gcaaaaaaga
ccaccacaga

caaaataaaa

eolf-seql

tcccaatgeg
agtgtcttgc
tcggtcgttg
cagatacatg
ctgcggggtg
aatgtctttc
gcggttaagce
taggttggct
cacagtgtat
gaacttggag
aatgggccca
gtgttccagg
ctgcggtata
ccacgctttg
ttccggggta
gcagccggtg
gcagctgecg
gttttccctg
ggaagcaaag
accaagcagt
catatctcct
tccagacggg
gtcacggtga
ctgctggtgce
atggtgtcat
gaggcgccge
accgattccg
agccaggtga
cgtttcttac
gtgtccccgt
cggcgatata
aagcacatcg
aaaagacacc

taacaaaaaa
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gtttaaaaca
tgtctttatt
agggtcctgt
ggcataagcc
gtgttgtaga
agtagcaagc
tgggatgggt
atgttcccag
ccggtgcact
acgcccttgt
€gggcggcegg
atgagatcgt
atggttccat
agttcagatg
ggggagatca
ggcccgtaaa
tcatccctga
accaaatccg
tttttcaacg
tccaggcggt
cgtttcgcgg
ccagggtcat
aggggtgcgc
tgaagcgctg
agtccagccc
acgaggggca
gggagtaggc
gctctggecg
ctctggtttc
atacagactt
aaatgcaagg
tagtcatgct
atttttctct

acatttaaac

taaataaaaa
taggggtttt
gtattttttc
cgtctctggg
tgatccagtc
tgattgccag
gcatacgtgg
ccatatccct
tgggaaattt
gacctccaag
cctgggcgaa
cataggccat
ccggcccagg
gggggatcat
gctgggaaga
tcacacctat
gcaggggggc
ccagaaggcg
gtttgagacc
cccacagctc
gttggggcgg
gtctttccac
tccgggcetge
ccggtcttcg
ctccgeggceg
gtgcagactt
atccgcgecg
ttcggggtca
catgagccgg
gagagggagt
tgctgctcaa
catgcagata
caaacatgtc

attagaagcc

2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
3900
3960
4020
4080
4140
4200
4260
4320
4380
4440
4500
4560
4620
4680
4740



tgtcttacaa
tgaccgtaaa
tccggagtca
aaaaagcgac
gcccccatag
ccctectgec
gcggcagceca
tcgacacggc
tatataggac
acgcgaacct
tccgttttcc
aagttactcc
caaactccac
atgttaatta
gaaaataccg
ttcggctgeg
caggggataa
aaaaggccgc
atcgacgctc
cccctggaag
ccgectttct
gttcggtgta
accgctgcgce
cgccactggc
cagagttctt
gcgctctgct
aaaccaccgc
aaggatctca
actcacgtta
taaattaaaa
gttaccaatg
tagttgcctg
ccagtgctgc

accagccagc

caggaaaaac
aaaactggtc
taatgtaaga
cgaaatagcc
gaggtataac
taggcaaaat
taacagtcag
accagctcaa
taaaaaatga
acgcccagaa
cacgttacgt
gccctaaaac
cccctcatta
acatgcatgg
catcaggcgc
gcgagcggta
cgcaggaaag
gttgctggcg
aagtcagagg
ctccctegtg
cccttcggga
ggtcgttcge
cttatccggt
agcagccact
gaagtggtgg
gaagccagtt
tggtagcggt
agaagatcct
agggattttg
atgaagtttt
cttaatcagt
actccccgtc

aatgataccg

cggaagggcc

aacccttata
accgtgatta
ctcggtaaac
cgggggaata
aaaattaata
agcaccctcc
ccttaccagt
tcagtcacag
cgtaacggtt
acgaaagcca
cacttcccat
ctacgtcacc
tcatattggc
atccatatgc
tcttccgett
tcagctcact
aacatgtgag
tttttccata
tggcgaaacc
cgctctcctg
agcgtggcgce
tccaagctgg
aactatcgtc
ggtaacagga
cctaactacg
accttcggaa
ggtttttttg
ttgatctttt
gtcatgagat
aaatcaatct
gaggcaccta
gtgtagataa
cgagacccac

gagcgcagaa

eolf-seql

agcataagac
aaaagcacca
acatcaggtt
catacccgca
ggagagaaaa
cgctccagaa
aaaaaagaaa
tgtaaaaaag
aaagtccaca
aaaaacccac
tttaagaaaa
cgccecegttce
ttcaatccaa
ggtgtgaaat
cctcgctcac
caaaggcggt
caaaaggcca
ggctccgcecc
cgacaggact
ttccgaccct
tttctcatag
gctgtgtgca
ttgagtccaa
ttagcagagc
gctacactag
aaagagttgg
tttgcaagca
ctacggggtc
tatcaaaaag
aaagtatata
tctcagcgat
ctacgatacg
gctcaccggc

gtggtcctgc
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ggactacggc
ccgacagctc
gattcacatc
ggcgtagaga
acacataaac
caacatacag
acctattaaa
ggccaagtgc
aaaaacaccc
aacttcctca
ctacaattcc
ccacgccccg
aataaggtat
accgcacaga
tgactcgctg
aatacggtta
gcaaaaggcc
ccctgacgag
ataaagatac
gccgcettacc
ctcacgctgt
cgaacccccc
cccggtaaga
gaggtatgta
aaggacagta
tagctcttga
gcagattacg
tgacgctcag
gatcttcacc
tgagtaaact
ctgtctattt
ggagggctta
tccagattta

aactttatcc

catgccggcg
ctcggtcatg
ggtcagtgct
caacattaca
acctgaaaaa
cgcttccaca
aaaacaccac
agagcgagta
agaaaaccgc
aatcgtcact
caacacatac
cgccacgtca
attattgatg
tgcgtaagga
cgctcggtcg
tccacagaat
aggaaccgta
catcacaaaa
caggcgtttc
ggatacctgt
aggtatctca
gttcagcccg
cacgacttat
ggcggtgcta
tttggtatct
tccggcaaac
cgcagaaaaa
tggaacgaaa
tagatccttt
tggtctgaca
cgttcatcca
ccatctggcc
tcagcaataa

gcctccatcc

4800
4860
4920
4980
5040
5100
5160
5220
5280
5340
5400
5460
5520
5580
5640
5700
5760
5820
5880
5940
6000
6060
6120
6180
6240
6300
6360
6420
6480
6540
6600
6660
6720
6780



agtctattaa
acgttgttgce
tcacgtagaa
ctatctggac
catggcgata
gggcgccctce
caaggatctg
gcatgattga
tcggctatga
cagcgcaggg
tgcaagacga
tgctcgacgt
aggatctcct
tgcggcggct
gcatcgagcg
aagagcatca
acggcgagga
atggccgett
acatagcgtt
tcctegtgcet
ttgacgagtt
taggccgaaa
gttgttccag
cgaaaaaccg
ttgtggtcga
gcttgacggg

ggcgctaggg
ttaatgcgcc

a

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

<220>
<223>

38
956
PRT

ttgttgccgg
cattgctgca
agccagtccg
aagggaaaac
gctagactgg
tggtaaggtt
atggcgcagg
acaagatgga
ctgggcacaa
gcgcccggtt
ggcagcgegg
tgtcactgaa
gtcatctcac
gcatacgctt
agcacgtact
ggggctcgeg
tctcgtcgtg
ttctggattc
ggctacccgt
ttacggtatc
cttctgaatt
tcggcaccat
tttggaacaa
tctatcaggg
ggtgccgtaa
gaaagccggce
cgctggcaag
gctacagggc

Artificial

gaagctagag
gccatgagat
cagaaacggt
gcaagcgcaa
gcggttttat
gggaagccct
ggatcaagct
ttgcacgcag
cagacaatcg
ctttttgtca
ctatcgtggc
gcgggaaggg
cttgctcctg
gatccggcta
cggatggaag
ccagccgaac
acccatggcg
atcgactgtg
gatattgctg
gccgctcccg
ttgttaaaat
cccttataaa
gagtccacta
cgatggccca
agcactaaat
gaacgtggcg
tgtagcggtc

gcgtccattc

Synthetic Construct

eolf-seql

taagtagttc
tatcaaaaag
gctgaccccg
agagaaagca
ggacagcaag
gcaaagtaaa
ctgatcaaga
gttctccggce
gctgctctga
agaccgacct
tggccacgac
actggctgct
ccgagaaagt
cctgcccatt
ccggtcttgt
tgttcgccag
atgcctgett
gccggcetggag
aagagcttgg
attcgcagcg
ttttgttaaa
tcaaaagaat
ttaaagaacg
ctacgtgaac
cggaacccta
agaaaggaag
acgctgcgceg

gccattcagg

Page 86

gccagttaat
gatcttcacc
gatgaatgtc
ggtagcttgc
cgaaccggaa
ctggatggct
gacaggatga
cgcttgggty
tgccgecgtg
gtccggtgec
gggcgttect
attgggcgaa
atccatcatg
cgaccaccaa
cgatcaggat
gctcaaggcg
gccgaatatc
tgtggcggac
cggcgaatgg
catcgecttc
tcagctcatt
agaccgagat
tggactccaa
catcacccta
aagggagccc
ggaagaaagc
taaccaccac

atcgaattaa

agtttgcgca
tagatccttt
agctactggg
agtgggctta
ttgccagctg
ttcttgccge
ggatcgtttc
gagaggctat
ttccggctgt
ctgaatgaac
tgcgcagcetg
gtgccggggc
gctgatgcaa
gcgaaacatc
gatctggacg
agcatgcccg
atggtggaaa
cgctatcagg
gctgaccgct
tatcgccttc
ttttaaccaa
agggttgagt
cgtcaaaggg
atcaagtttt
ccgatttaga
gaaaggagcg
acccgcgege

ttcttaatta

6840
6900
6960
7020
7080
7140
7200
7260
7320
7380
7440
7500
7560
7620
7680
7740
7800
7860
7920
7980
8040
8100
8160
8220
8280
8340
8400
8460
8461



<400>

38

Met Ala Ser
1

Leu

Met

Arg

Thr

65

Glu

Pro

Asn

Ala

Lys

Ala

Glu

Ala

225

Gln

Cys

Leu

Lys

His

50

Tyr

val

Leu

Tyr

Pro

130

Ser

Gln

Asn

Cys

Ser

210

Cys

Cys

Leu

Pro

Leu

35

Leu

Leu

Gln

Gln

Ala

115

Ala

Leu

Leu

Asn

His

195

Ser

Ala

Ala

His

Pro

20

Arg

Tyr

Pro

Gly

Ala

Thr

Cys

Gln

180

Pro

Gln

Arg

Ala

Phe
260

Leu

Gly

Leu

Gln

Thr

Tyr

85

Leu

Ala

Gly

Glu

His

165

Leu

Cys

Asp

Cys

Gly

Asn

Ala

Ala

Pro

Gly

Asn

70

val

Arg

val

Ala

Ile

150

Gln

Ala

Ala

Cys

Ala

Ala

Ala

Leu

Ile

Leu

Thr

135

Leu

Asp

Leu

Pro

Gln

215

Ala

Thr

Ser

Leu

Ser

ser

40

Gln

Ser

Ile

val

Lys

Thr

val

Met

200

Thr

Pro

Gly

Gly

Cys

Thr

25

Pro

val

Leu

Ala

Gly

Gly

val

Leu

185

Cys

Leu

Leu

Pro

Ile
265

eolf-seql

Arg Trp Gly
10

Gln

Glu

val

Ser

His

90

Gly

Gly

Gly

Gly

Leu

170

Met

Lys

Thr

Pro

Lys
250

val

Thr

Gln

Phe

75

Asn

Thr

Asp

Leu

val

155

Trp

Asp

Ala

Arg

Thr

235

His

Cys

His

Gly

60

Leu

Gln

Gln

Pro

Gln

140

Leu

Glu

Thr

Asn

Thr

220

Asp

Ser

Cys Glu Leu

Page 87

Leu

Thr

Leu

45

Asn

Gln

val

Leu

Leu

125

Glu

Ile

Asp

Asn

His

205

Ile

Cys

Asp

His

Leu

Gly

30

Asp

Leu

Asp

Arg

Phe

110

Asp

Leu

Arg

val

Arg

Cys

Cys

Cys

Cys

Cys
270

Leu

15

Thr

Met

Glu

Gln

95

Glu

Ser

Gln

Arg

Phe

175

Ser

Trp

Thr

His

Leu

255

Pro

Asp

Leu

Leu

Gln

80

val

Asp

val

Leu

Ser

160

Arg

Arg

Gly

Ser

Glu
240



Leu

Gly

Tyr

305

Asn

Ser

Arg

Cys

Gly

val

Trp

Ile

Gly

Ser

465

Thr

His

Cys

Gln

val
Arg
2

Leu
Gln
Lys
Glu
Lys
Asp
Phe
Pro
Arg
Leu
450
Gly
val

Ser

Tyr

Thr

275

Tyr

Ser

Glu

Pro

Ala

355

Lys

Pro

Glu

Asp

Leu

Pro

Gly

Ser

515

val

Tyr

Thr

Thr

val

Cys

340

Arg

Ile

Ala

Thr

Ser

420

Arg

Ile

Ala

Trp

Asn

500

Leu

Asn

Asn

Phe

Asp

Thr

325

Ala

Ala

Phe

Ser

Leu

405

Phe

Ile

Ser

Leu

485

Arg

Cys

Cys

Thr

Gly

val

310

Ala

Arg

Ile

Gly

Gly

Glu

Pro

Leu

Trp

val

470

Gln

Pro

Ala

Ser

Asp

Ala

295

Gly

Glu

val

Thr

Ser

375

Thr

Glu

Asn

His

Leu

455

His

Leu

Glu

His

His
535

Thr

280

Ser

Ser

Asp

Cys

Ser

360

Leu

Ala

Ile

Leu

Asn

440

Gly

Arg

Phe

Glu

Gly

Phe

Phe

Cys

Cys

Gly

Tyr

345

Ala

Ala

Pro

Thr

Ser

425

Gly

Leu

Asn

Arg

505

His

Leu

eolf-seql

Glu Ser Met

val

Thr

Thr

330

Gly

Asn

Phe

Leu

Gly

val

Ala

Arg

Ala

Asn

490

Cys

Cys

Thr

Leu

315

Gln

Leu

val

Leu

Gln

395

Tyr

Phe

Tyr

Ser

Arg

Pro

val

Trp

Ala

300

val

Arg

Gly

Gln

Pro

380

Pro

Leu

Gln

Ser

Leu

460

Leu

His

Gly

Gly

Arg Gly GIn

Page 88

540

Pro

285

Cys

Cys

Cys

Met

365

Glu

Glu

Tyr

Asn

Leu

445

Gln

Cys

Gln

Glu

Pro

525

Glu

Asn

Pro

Pro

Glu

Glu

350

Phe

Ser

Gln

Ile

Leu

430

Thr

Glu

Phe

Ala

Cys

Pro

Tyr

Leu

Lys

His

val

Phe

Leu

Ser

415

Arg

Leu

Leu

val

Leu

495

Phe

Pro

val

Glu

Asn

His

320

Cys

Leu

Gly

Asp

Gln

400

Ala

val

Gly

His

480

Leu

val

Thr



Glu

545

His

Thr

Lys

Asp

625

Asp

Ile

Phe

Met

Phe

705

Ala

Thr

Ala

Glu

Asp

785

Ser

Cys

Cys

Cys

Asp

Leu

610

Gln

Lys

Ser

Gly

Arg

690

Tyr

Glu

Pro

Arg

Gly

val

Leu

Arg

Leu

Phe

Pro

595

Ser

Pro

Gly

Ala

Ile

675

Arg

Arg

Glu

Gly

Asn

755

Pro

Phe

Ser

val

Pro

Tyr

Cys

Cys

val

660

Leu

Asn

Ser

Tyr

Thr

740

Gly

Pro

Asp

Pro

Leu

565

Pro

Phe

Met

Pro

Pro

645

val

Ile

Glu

Leu

Leu

725

Gly

Gly

Arg

Gly

Gln
805

Gln

550

Glu

Cys

Pro

Ile

630

Ala

Gly

Lys

Asp

Leu

710

val

Ser

Gly

Ser

Asp

Asp

Gly

Pro

Ala

val

Ile

615

Asn

Glu

Ile

Arg

Leu

695

Glu

Pro

Thr

Asp

Pro

775

Leu

Leu

Leu

Glu

Asp

Ala

600

Trp

Cys

Gln

Leu

Arg

Gly

Asp

Gln

Ala

Leu

760

Arg

Ala

Ser

Pro

Cys

Gln

585

Arg

Lys

Thr

Arg

Leu

665

Gln

Pro

Glu

Gln

His

745

Thr

Ala

val

Pro

eolf-seql

Arg Glu Tyr

Gln

570

Cys

Cys

Phe

His

Ala

650

val

Gln

Ser

Asp

Gly

Arg

Leu

Pro

Gly

Leu
810
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555

Pro

val

Pro

Pro

Ser

635

Ser

val

Lys

Ser

Met

715

Phe

Arg

Gly

Ser

val

795

Gln

Gln

Ala

Ser

Asp

Cys

Pro

val

Pro

700

Gly

Phe

His

Met

Glu

780

Thr

Arg

val

Asn

Cys

val

Leu

Leu

Arg

Met

Glu

Cys

Arg

Glu

765

Gly

Lys

Tyr

Asn

Gly

Ala

590

val

Glu

Asp

Thr

Gly

Lys

Asp

Leu

Pro

Ser

750

Pro

Thr

Gly

Ser

Ala

Ser

575

His

Lys

Gly

Leu

Ser

655

val

Tyr

Ser

val

Asp

735

Ser

Ser

Gly

Leu

Glu
815

Tyr

Pro

val

Thr

Thr

720

Pro

Ser

Gly

Ser

Gln

800

Asp



eolf-seql

Pro

Gln

Pro

Leu

Pro

Thr

Pro Thr Leu Pro Leu Pro Ser Glu Thr Asp Gly Lys val Ala
820 825 830
Ser Cys Ser Pro GIn Pro Glu Phe val Asn Gln Ser Asp val
835 840 845

Lys Ser Pro Leu Thr Pro Glu Gly Pro Pro Ser Pro Ala Arg
850 855 860

Gly Ala Thr Leu Glu Arg Ala Lys Thr Leu Ser Pro Gly Lys

865 870 875

val val Lys Asp val Phe Thr Phe Gly Gly Ala val Glu Asn

885 890
Phe Leu Ala Pro Arg Glu Gly Thr Ala Ser Pro Pro His Pro
900 905 910
Ala Phe Ser Pro Ala Phe Asp Asn Leu Phe Phe Trp Asp Gln
915 920 925

Ser Glu GIn Gly Pro Pro Pro Ser Asn Phe Glu Gly Thr Pro
930 935 940

Glu Asn Pro Glu Phe Leu Gly Leu Asp val Pro val

945 950 955

<210> 39

<211> 2871

<212> DNA

<213> Artificial

<220>

<223> Synthetic Construct

<400> 39

atggctagcg agctggccgc cctgtgtaga tggggactgc tgctggctct

ggagccgctt ctacacaggt ctgcaccggc accgacatga agctgagact

cccgagacac acctggacat gctgcggcac ctgtaccagg gctgccaggt

aatctggaac tgacctacct gcccaccaac gccagcctga gcttcctgea

gaagtgcagg gctacgtcct gatcgcccac aaccaggtcc gccaggtgec

ctgagaatcg tgcggggcac ccagctgttc gaggacaact acgccctggc

aacggcgacc ctctggatag cgtggcccct gctgctgggg ctacacctgg

gaactgcagc tgcggagcct gaccgagatc ctgaagggcg gcgtgctgat

cctcagctgt gccaccagga caccgtgctg tgggaggacg tgttccggaa

ctggccctcg tgctgatgga caccaacaga agccgggcct gccacccctg

tgcaaggcca atcactgctg gggagagagc agccaggact gccagaccct

Page 90

Asn

Pro
895

Ser Pro

Asn Ser

Thr

gctgcctect
gcccgecage
ggtccagggg
ggacatccag
cctgcagcgg
cgtgctggac
cggactgcag
caggcggagc
gaacaaccag
cgcccccatg

gacccggacc

60
120
180
240
300
360
420
480
540
600
660



atctgcacca
cagtgcgecg
aaccacagcg
ttcgagagca
tgcccctaca
aaccaggaag
gccagagtgt
gccaacgtgce
gagagcttcg
gtcttcgaga
ttccccaacc
ggcgcctaca
caggaactgg
accgtgcect
cggcccgaag
cactgttggg
gaatgcgtgg
cactgcctgce
cccgaggecg
agatgcccca
gaggaaggcg
gacaagggct
gtgggaatcc
cagcagaaga
atggacagca
gccgaggaat
ggctctaccg
accctgggaa
ggcaccggca
agcctgagcc
ctgcccagcg
gtgaaccaga
gccagaccta

gtggtgaaag

gcgcctgege
ctggctgcac
gcatctgcga
tgcccaaccc
actacctgag
tgaccgccga
gctacggect
aggacttcgt
acggcgatcc
cactggaaga
tgagcgtgtt
gcctgaccct
gatctggcct
gggaccagct
aggattgcgt
gacctggccc
aagagtgccg
cttgccaccc
atcagtgtgt
gcggcgtgaa
cctgccagcec
gccctgecga
tgctggtggt
tccggaagta
ccttctaccg
acctggtgcc
cccacagacg
tggaacctag
gcgacgtgtt
cccaggacct
agacagatgg
gcgacgtgca
ccggcgcecac

acgtgttcac

cagatgcaag
cggccccaag
gctgcactgce
cgagggccgg
caccgacgtg
ggacggcacc
gggcatggaa

gggctgcaag
tgcctctggce

gatcaccggc
ccagaacctg
gcagggcctg
ggctctggtg
gttcagaaac
gggcgagggc
tacccagtgc
ggtgctgcag
cgagtgccag
ggcctgcgec
gcccgacctg
ttgccccatc
gcagagagcc
ggtgctgggc
caccatgcgg
gtccctgctg
tcagcagggc
gcacagaagc
cggcgaggga
cgatggcgat
gtcccccctg
caaggtggcc
gcccaagtcc
cctggaaaga

cttcggaggc

eolf-seql

gccccectge
cacagcgatt
cctgcecctgg
tacaccttcg
ggcagctgcea
cagagatgcg
cacctgagag
aagattttcg
accgcccctce
tacctgtaca
agagtgatcc
ggaatcagct
caccggaacg
ccccaccagg
ttcgtgtgct
gtgaactgca
ggactgcccc
ccccagaatg
cactacaagg
agctacatgc
aactgcaccc
agccccctga
gtggtgttcg
cggaacgagg
gaagatgagg
ttcttctgec
agcagcgcca
cctcccagaa
ctggccgtgg
cagagataca
cccctgagcet
cccctgacac
gccaagaccc

gccgtggaaa
Page 91

ctaccgactg
gcctggectg
tgacatacaa
gcgccagetg
ccctggtgtg
agaagtgcag
aggccagagc
gctccctggce
tgcagcctga
tcagcgcectg
ggggcagaat
ggctgggcect
cccggetgtg
ctctgctgeca
actccctgtg
gccacttect
gggaatacgt
gcagcgtgac
accccccatt
ccatctggaa
acagctgcgt
ccagcatcat
gcatcctgat
acctgggccc
acatgggcga
ccgaccctac
gaaacggcgg
gccctagagce
gcgtgaccaa
gcgaggaccc
gcagccctca
ccgagggacc
tgagccccgg

accccgagtt

ctgccacgaa
cctgcacttc
caccgacacc
tgtgaccgcc
cccecctgeac
caagccttgce
catcaccagc
cttcctgecc
gcagctgcag
gcccgacagce
cctgcacaac
gcggagcctg
cttcgtgcac
cagcggcaac
cgcccacggce
gcggggccaa
gaacgccaga
ctgcttcgga
ctgcgtggcec
gttccccgac
ggacctggac
cagcgccgtg
caagcggegg
ctctagcccc
gctggtggac
ccctggceacc
aggcgacctg
ccctagegag
gggactgcag
caccctgccc
gcccgagttce
tccaagccct
caagaacggc

cctggecccc

720

780

840

900

960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700



eolf-seql

agagagggca cagccagccc tccacacccc agcccagcct tctcccccge cttcgacaac 2760
ctgttcttct gggaccagaa cagcagcgag cagggcccac cccccagcaa tttcgagggc 2820
acccccaccg ccgagaatcc tgagttcctg ggcctggacg tgcccgtgtg a 2871
<210> 40

<211> 471

<212> PRT

<213> Artificial

<220>

<223> Synthetic Construct

<400> 40

Met Asp Trp Thr Trp Arg Ile Leu Phe Leu val Ala Ala Ala Thr Gly
1 5 10 15

Ala His Ser GIn val Gln Leu val GIn Ser Gly Ala Glu val Lys Lys
20 25 30

Pro Gly Ala Ser val Lys val Ser Cys Lys Ala Ser Gly Tyr Thr Phe
35 40 45

Thr Gly Tyr Tyr Met His Trp val Arg Gln Ala Pro Gly Gln Gly Leu
50 55 60

Glu Trp Met Gly Trp Ile Asnh Pro Asp Ser Gly Gly Thr Asn Tyr Ala
65 70 75 80

Gln Lys Phe GIn Gly Arg val Thr Met Thr Arg Asp Thr Ser Ile Ser
85 90 95

Thr Ala Tyr Met Glu Leu Asn Arg Leu Arg Ser Asp Asp Thr Ala val
100 105 110

Tyr Tyr Cys Ala Arg Asp GIn Pro Leu Gly Tyr Cys Thr Asn Gly val
115 120 125

Cys Ser Tyr Phe Asp Tyr Trp Gly Gln Gly Thr Leu val Thr val Ser
130 135 140

Ser Ala Ser Thr Lys Gly Pro Ser val Phe Pro Leu Ala Pro Cys Ser
145 150 155 160

Arg Ser Thr Ser Glu Ser Thr Ala Ala Leu Gly Cys Leu val Lys Asp
165 170 175

Tyr Phe Pro Glu Pro val Thr val Ser Trp Asn Ser Gly Ala Leu Thr
180 185 190

Ser Gly val His Thr Phe Pro Ala val Leu GIln Ser Ser Gly Leu Tyr
195 200 205

Page 92



Ser

Thr

225

Lys

Pro

Asp

Asp

Trp

Pro

Glu

Asn

385

Ile

Thr

Lys

Cys

Leu
465

Leu

210

Tyr

Thr

Pro

Thr

val

290

val

Ser

Leu

Ala

Pro

370

Gln

Ala

Thr

Leu

Ser

450

Ser

Ser

Thr

val

val

Leu

275

Ser

Glu

Thr

Asn

Pro

355

Gln

val

val

Pro

Thr

435

val

Leu

Ser

Cys

Glu

Ala

260

Met

His

val

Phe

Gly

Ile

val

Ser

Glu

Pro

420

val

Met

Ser

val

Asn

Arg

Gly

Ile

Glu

His

Arg

Lys

Glu

Tyr

Leu

Asp

His

Pro

val

val

230

Lys

Pro

Ser

Asp

Asn

310

val

Glu

Lys

Thr

Thr

390

Glu

Leu

Lys

Glu

Gly

Thr

215

Asp

Cys

Ser

Arg

Pro

295

Ala

val

Tyr

Thr

Leu

375

Cys

Ser

Asp

Ser

Ala

455

Lys

val

His

Cys

val

Thr

280

Glu

Lys

Ser

Lys

Ile

360

Pro

Leu

Asn

Ser

Arg

Leu

Pro

Lys

val

Phe

265

Pro

val

Thr

val

Cys

345

Ser

Pro

val

Gly

Asp

Trp

His

eolf-seql

Ser Ser Asn

Pro

Glu

250

Leu

Glu

Gln

Lys

Leu

330

Lys

Lys

Ser

Lys

Gln

410

Gly

Gln

Asn

Page 93

Ser

235

Cys

Phe

val

Phe

Pro

315

Thr

val

Thr

Arg

Gly

Pro

Ser

Gln

His

220

Asn

Pro

Pro

Thr

Asn

300

Arg

val

Ser

Lys

Glu

380

Phe

Glu

Phe

Gly

Tyr

Phe

Thr

Pro

Pro

Cys

285

Trp

Glu

val

Asn

Gly

Glu

Tyr

Asn

Phe

Asn

445

Thr

Gly

Lys

Cys

Lys

val

Tyr

Glu

His

Met

Pro

Asn

Leu

430

val

Gln

Thr

val

Pro

255

Pro

val

val

Gln

Gln

335

Gly

Pro

Thr

Ser

Tyr

415

Tyr

Phe

Lys

Asp

240

Lys

val

Asp

Phe

320

Asp

Leu

Arg

Lys

Asp

Lys

Ser

Ser

Ser



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

<220>
<223>

<400>

41
234
PRT

Artificial

Synthetic Construct

41

Met Arg Leu Pro Ala GIn Leu
1

Gly Ser

Ala Ser

Ile Tyr

50

Asn Leu
65

Arg Phe
Ser Leu
ITe Phe
Thr val

130

Leu Lys

145

Pro Arg

Gly Asn

Tyr Ser

His Lys

Arg

val

35

Ser

Leu

Ser

Gln

Pro

115

Ala

Ser

Glu

Ser

Leu
195

Ccys

20

Gly

Trp

Ile

Gly

Pro

100

Leu

Ala

Gly

Ala

Gln

180

Ser

Tyr

5

Asp

Asp

Leu

Tyr

Ser

85

Glu

Thr

Pro

Thr

Lys

Glu

Ser

Ala

Ile

Arg

Ala

Thr

70

Gly

Asp

Phe

Ser

Ala

150

val

Ser

Thr

Ccys

Gln

val

Trp

55

Ala

Ser

Phe

Gly

val

135

Ser

Gln

val

Leu

Glu
215

Leu

Met

Thr

40

Tyr

Ser

Gly

Ala

val

Trp

Thr

Thr

200

val

Gly

Thr

25

Ile

Gln

Thr

Thr

Thr

105

Gly

Ile

val

Lys

Glu

185

Leu

Thr

eolf-seql

Leu Leu
10

Gln Ser

Thr Cys

Gln Lys

Leu GIn

75

Asp Phe
90

Tyr Tyr
Thr Lys
Phe Pro
Cys Leu

155

val Asp
170
Gln Asp

ser Lys

His Gln

Page 94

Leu

Pro

Arg

Pro

60

Ser

Thr

Cys

val

Pro

140

Leu

Asn

Ser

Ala

Gly

Leu

Ser

Ala

45

Gly

Gly

Leu

Gln

Glu

125

Ser

Asn

Ala

Lys

205

Leu

Trp

Ser

30

Ser

Lys

val

Thr

Gln

110

Ile

Asp

Asn

Leu

Asp

Tyr

Ser

Phe

15

val

Gln

Ala

Pro

Ile

95

Ala

Lys

Glu

Phe

Gln

175

Ser

Glu

Ser

Pro

Ser

Gly

Pro

Ser

80

Ser

Asn

Arg

Tyr

160

Ser

Thr

Lys

Pro



eolf-seql
val Thr Lys Ser Phe Asn Arg Gly Glu Cys
225 230

<210> 42

<211> 451

<212> PRT

<213> Artificial

<220>
<223> Synthetic Construct

<400> 42
Gln val Gln Leu val Glu Ser Gly Gly Gly val val Gln Pro Gly Arg
1 5 10 15

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser Ser Tyr
20 25 30

Gly Met His Trp val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp val
35 40 45

Ala val Ile Trp Tyr Asp Gly Ser Asn Lys Tyr Tyr Ala Asp Ser val
50 55 60

Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ser Lys Asn Thr Leu Tyr
65 70 75 80

Leu Gln Met Asnh Ser Leu Arg Ala Glu Asp Thr Ala val Tyr Tyr Cys
85 90 95

Ala Arg Asp Pro Arg Gly Ala Thr Leu Tyr Tyr Tyr Tyr Tyr Gly Met
100 105 110

Asp val Trp Gly GIn Gly Thr Thr val Thr val Ser Ser Ala Ser Thr
115 120 125

Lys Gly Pro Ser val Phe Pro Leu Ala Pro Cys Ser Arg Ser Thr Ser
130 135 140

Glu Ser Thr Ala Ala Leu Gly Cys Leu val Lys Asp Tyr Phe Pro Glu
145 150 155 160

Pro val Thr val Ser Trp Asn Ser Gly Ala Leu Thr Ser Gly val His
165 170 175

Thr Phe Pro Ala val Leu GIn Ser Ser Gly Leu Tyr Ser Leu Ser Ser
180 185 190

val val Thr val Pro Ser Ser Asn Phe Gly Thr Gln Thr Tyr Thr Cys
195 200 205

Asn val Asp His Lys Pro Ser Asn Thr Lys val Asp Lys Thr val Glu
210 215 220

Page 95



Arg

Gly

Ile

Glu

His

305

Lys

Glu

Tyr

Leu

Asp

His

Pro

Lys Cys

Pro Ser

ser Arg

Asp Pro
275

Asn Ala
290

val val

Glu Tyr

Lys Thr

Thr Leu
355

Thr Cys
370

Glu Ser

Leu Asp

Lys Ser

Glu Ala

435

Gly Lys
450

<210> 43
<211> 214
<212> PRT

<213>

<220>

cys

val

Thr

260

Glu

Lys

Ser

Lys

Ile

340

Pro

Leu

Asn

Ser

val

Phe

245

Pro

val

Thr

val

Cys

325

Ser

Pro

val

Gly

405

Trp

His

Artificial

Glu

230

Leu

Glu

Gln

Lys

Leu

310

Lys

Lys

Ser

Lys

Gln

390

Gly

Gln

Asn

Cys

Phe

val

Phe

Pro

295

Thr

val

Thr

Arg

Gly

Pro

Ser

Gln

His

Pro

Pro

Thr

Asn

280

Arg

val

Ser

Lys

Glu

360

Phe

Glu

Phe

Gly

Tyr
440

Pro

Pro

Cys

Trp

Glu

val

Asn

Gly

Glu

Tyr

Asn

Phe

Asn

425

Thr

eolf-seql

Cys Pro Ala Pro

235

Lys Pro

val val

Tyr val

Glu Gln

His Gln

315

Lys Gly

Gln Pro

Met Thr

Pro Ser

Asn Tyr

Leu Tyr

410

val Phe

Gln Lys

Page 96

Lys

val

Asp

Phe

300

Asp

Leu

Arg

Lys

Lys

Ser

Ser

Ser

Asp

Asp

Gly

Asn

Trp

Pro

Glu

Asn

365

Ile

Thr

Lys

Cys

Leu
445

Pro

Thr

val

270

val

Ser

Leu

Ala

Pro

350

Gln

Ala

Thr

Leu

Ser

430

Ser

val

Leu

255

Ser

Glu

Thr

Asn

Pro

335

Gln

val

val

Pro

Thr

415

val

Leu

Ala

240

Met

His

val

Phe

Gly

Ile

val

Ser

Pro
400
val

Met

Ser



eolf-seql
<223> Synthetic Construct

<400> 43
Asp Ile GIn Met Thr Gln Ser Pro Ser Ser Leu Ser Ala Ser val Gly
1 5 10 15

Asp Arg val Thr ITe Thr Cys Arg Ala Ser GIn Ser Ile Asn Ser Tyr
20 25 30

Leu Asp Trp Tyr GIn Gln Lys Pro Gly Lys Ala Pro Lys Leu Leu Ile
35 40 45

Tyr Ala Ala Ser Ser Leu GIn Ser Gly val Pro Ser Arg Phe Ser Gly
50 55 60

Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu Gln Pro
65 70 75 80

Glu Asp Phe Ala Thr Tyr Tyr Cys Gln GIn Tyr Tyr Ser Thr Pro Phe
85 90 95

Thr Phe Gly Pro Gly Thr Lys val Glu Ile Lys Arg Thr val Ala Ala
100 105 110

Pro Ser val Phe ITe Phe Pro Pro Ser Asp Glu Gln Leu Lys Ser Gly
115 120 125

Thr Ala Ser val val Cys Leu Leu Asn Asn Phe Tyr Pro Arg Glu Ala
130 135 140

Lys val GIn Trp Lys val Asp Asn Ala Leu GIn Ser Gly Asn Ser Gln
145 150 155 160

Glu Sser val Thr Glu GIn Asp Ser Lys Asp Ser Thr Tyr Ser Leu Ser
165 170 175

Ser Thr Leu Thr Leu Ser Lys Ala Asp Tyr Glu Lys His Lys val Tyr
180 185 190

Ala cys Glu val Thr His GIn Gly Leu Ser Ser Pro val Thr Lys Ser
195 200 205

Phe Asn Arg Gly Glu Cys

210
<210> 44
<211> 24
<212> DNA
<213> Artificial
<220>

<223> Synthetic Construct

Page 97



<400>
tcgtcgt

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

<220>
<223>

<400>
tcgtcgt

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

<220>
<223>

<400>
tcgtcgt

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

<220>
<223>

<400>

Met val
1

val Glu
Glu Gly
Cys Thr

50

Leu Thr
65
Gln His

Arg Thr

val Lys

44
ttt gtcgttttgt cgtt

45

21

DNA
Artificial

Synthetic Construct

45
ttt tcggtgcttt t

46

21

DNA
Artificial

Synthetic Construct
46
ttt tcggtcgttt t

47

239

PRT

Artificial
Synthetic Construct
47

Ser Lys Gly Glu Glu
5

Leu Asp Gly Asp val
20

§1u Gly Asp Ala Thr
5

Thr Gly Lys Leu Pro
55

Tyr Gly val Gln Cys
70

Asp Phe Phe Lys Ser
85

ITe Phe Phe Lys Asp
100

Phe Glu Gly Asp Thr
115

Leu

Asn

Tyr

val

Phe

Ala

Asp

Leu
120

Phe

Gly

25

Gly

Pro

Ser

Met

eolf-seql

Thr Gly
10

His Lys

Lys Leu

Trp Pro

Arg Tyr
75

Pro Glu
90

Asn Tyr

Asn Arg

Page 98

val

Phe

Thr

Thr

60

Pro

Gly

Lys

Ile

val

Ser

Leu

45

Leu

Asp

Tyr

Thr

Glu
125

Pro

val

30

Lys

val

His

val

Arg

Leu

Ile

15

Ser

Phe

Thr

Met

Gln

95

Ala

Lys

Leu

Gly

Thr

Glu

Gly

24

21

21



Ile

Asn

145

Gly

val

Pro

Ser

val
225

Asp

Tyr

Ile

Gln

val

Lys

Thr

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

<400>

Phe

Asn

Lys

Leu

Leu

195

Asp

Ala

48
185
PRT

Lys

Ser

val

Ala

180

Leu

Pro

Ala

Glu

His

Asn

165

Asp

Pro

Asn

Gly

Asp

Asn

150

Phe

His

Asp

Glu

Ile
230

Gly

val

Lys

Tyr

Asn

Asn

Tyr

Ile

Gln

His

200

Arg

Leu

eolf-seql

Ile Leu Gly His

Ile

Arg

Gln

185

Tyr

Asp

Gly

Met Ala
155

His Asn

170

Asn Thr

Leu Ser

His Met

Met Asp

orthohepadnavirus hepatitis B virus

48

Met Asp Ile
1

Ser

Thr

Ser

Leu

65

Ser

Ile

Glu

Phe

Ala

Pro

50

Met

Arg

Arg

Thr

Leu

ser

35

His

Thr

Asp

Gln

val
115

Asp Pro Tyr Lys Glu Phe Gly Ala
5 10

Pro

20

Ala

His

Leu

Leu

Leu

100

Leu

Ser

Leu

Thr

Ala

val

85

Leu

Glu

Asp

Tyr

Ala

Thr

70

val

Trp

Tyr

Phe

Arg

Leu

55

Trp

Asn

Phe

Leu

Phe

Glu

40

Arg

val

Tyr

His

val
120

Pro

25

Ala

Gln

Gly

val

Ile

105

Ser

Ser val

Leu Glu

Ala Ile

Asn Asn

75

Asn Thr
90

Ser Cys

Phe Gly
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140

Asp

Ile

Pro

Thr

val

220

Glu

Thr

Arg

sSer

Leu

60

Leu

Asn

Leu

val

Lys

Lys

Glu

Ile

Gln

205

Leu

Leu

val

Asp

Pro

45

cys

Glu

Met

Thr

Trp

Leu

Gln

Asp

Gly

Ser

Leu

Tyr

Glu

Leu

30

Glu

Trp

Asp

Gly

Phe
110

Glu

Lys

Asp

Ala

Glu

Lys

Leu

15

Leu

His

Gly

Pro

Leu

95

Gly

Arg

Tyr

Asn

160

Ser

Gly

Leu

Phe

Leu

Asp

cys

Glu

Ala

80

Lys

Arg

Thr



eolf-seql

Pro Pro Ala Tyr Arg Pro Pro Asn Ala Pro Ile Leu Ser Thr Leu Pro
130

Glu Thr Thr val val Arg Arg Arg Gly Arg Gly Arg Ser Pro Arg Arg
145 150 155

Arg Thr Pro Ser Pro Arg Arg Arg Arg Ser Gln Ser Pro Arg Arg Arg
165 170 175

Arg Ser GIn Ser Arg Glu Ser Gln Cys

180 185
<210> 49
<211> 226
<212> PRT
<213> orthohepadnavirus hepatitis B virus
<400> 49

Met Glu Asn Ile Thr Ser Gly Phe Leu Gly Pro Leu Leu Val Leu Gln
1 5 10 15

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

Asp Ser Trp Trp Thr Ser Leu Asn Phe Leu Gly Gly Ser Pro val Cys
35 40 45

Leu Gly GIn Asn Ser Gln Ser Pro Thr Ser Asn His Ser Pro Thr Ser
50 55 60

Cys Pro Pro Ile Cys Pro Gly Tyr Arg Trp Met Cys Leu Arg Arg Phe

Ile ITe Phe Leu Phe Ile Leu Leu Leu Cys Leu ITe Phe Leu Leu val
85 90 95

Leu Leu Asp Tyr GIn Gly Met Leu Pro val Cys Pro Leu Ile Pro Gly
100 105 110

Ser Thr Thr Thr Ser Thr Gly Pro Cys Lys Thr Cys Thr Thr Pro Ala
115 120 125

Gln Gly Asn Ser Met Phe Pro Ser Cys Cys Cys Thr Lys Pro Thr Asp
130 135 140

Gly Asn Cys Thr Cys Ile Pro Ile Pro Ser Ser Trp Ala Phe Ala Lys
145 150 155 160

Tyr Leu Trp Glu Trp Ala Ser val Arg Phe Ser Trp Leu Ser Leu Leu
165 170 175
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val Pro Phe val GIn Trp Phe
180

Ser Ala Ile Trp Met Met Trp

195

val Ser Pro Phe Ile Pro Leu

210

Tyr Ile
225

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

<220>
<223>

<400>

Met Ala
1

val Pro
Ser Ser

Phe Leu
50

Phe Thr
65

Ala Lys
Glu Leu
Pro Asn

Thr Ser
130

Ile val
145

Asp Leu

50
737
PRT

Artificial

215

Synthetic Construct

50

Ser

Gly

Ser

35

Asp

Gln

Gln

Thr

Tyr

115

Leu

Pro

val

Glu

Ser

20

Glu

Glu

Ile

Ile

His

100

Ile

Phe

Pro

Tyr

Thr
5
Thr
Ala
Leu
Pro
Gln
85
Tyr
Ser
Glu

Phe

val
165

Asp

Gly

Thr

Lys

His

70

Ser

Asp

Pro

Ser
150

Asn

Thr

Asp

Asn

Ala

55

Leu

Gln

val

Ile

Pro

135

Ala

Tyr

val

Tyr

Leu

Leu

Ala

Ile

40

Glu

Ala

Trp

Leu

Asn

120

Pro

Phe

Ala

Gly
185
Trp

Pro

Leu

Ala

25

Thr

Asn

Gly

Lys

Leu

105

Glu

Ala

Ser

Arg

eolf-seql
Leu Ser Pro

Gly Pro Ser

Ile Phe Phe
220

Leu Trp val
10

His His His

Pro Lys His

Ile Lys Lys

Thr Glu Gln
75

Glu Phe Gly
90

Ser Tyr Pro

Asp Gly Asn

Gly Tyr Glu
140

Pro Gln Gly
155

Thr Glu Asp
170
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Thr
Leu

205

Cys

Leu

His

Asn

45

Phe

Asn

Leu

Asn

Glu

125

Asn

Met

Phe

val Trp Leu

190

Tyr

Leu

Leu

His

30

Met

Leu

Phe

Asp

Lys

Ile

val

Pro

Phe

Ser

Trp

Leu
15

Gln

Ser

95

Thr

Phe

Ser

Glu

Ile

val

Trp

Lys

Asn
Leu

80

val

Asn

Asp

Gly

Leu



Glu

Tyr

Gly

Pro

225

val

Thr

Glu

Asp

Ser

305

Phe

Thr

Ala

Trp

Glu

385

Arg

Leu

Arg

Arg

Gly

Ala

210

Gly

Gln

Pro

Ala

Ala

290

Ser

Thr

Ser

val

val

370

Ile

Arg

Gly

Gly

val

Arg

Gly

val

275

Gln

Trp

Gly

Glu

Glu

355

Phe

val

Thr

Ser

val
435

Met

180

val

Gly

Lys

Gly

Tyr

260

Gly

Lys

Arg

Asn

val

340

Pro

Gly

Arg

Ile

Thr

420

Ala

Lys

Phe

val

Ser

Asn

245

Pro

Leu

Leu

Gly

Phe

325

Thr

Asp

Gly

Ser

Leu

405

Glu

Tyr

Ile

Arg

Ile

Tyr

Ile

Ala

Pro

Leu

Ser

310

Ser

Arg

Arg

Ile

Phe

390

Phe

Trp

Ile

Asn

Gly

Leu

215

Pro

Leu

Asn

Ser

Glu

295

Leu

Thr

Ile

Tyr

Asp

375

Gly

Ala

Ala

Asn

Cys

Asn

200

Tyr

Asp

Asn

Glu

Ile

280

Lys

Lys

Gln

Tyr

val

360

Pro

Thr

Ser

Glu

Ala
440

Ser

185

Lys

Ser

Gly

Leu

Tyr

Pro

Met

val

Lys

Asn

345

Ile

Gln

Leu

Trp

Glu

425

Asp

eolf-seql

Gly Lys Ile

val

Asp

Trp

Asn

250

Ala

val

Gly

Pro

val

330

val

Leu

Ser

Lys

Asp

Asn

Lys

Pro

Asn

235

Gly

Tyr

His

Gly

Tyr

315

Lys

Ile

Gly

Gly

Lys

Ala

Ser

Asn

Ala

220

Leu

Ala

Arg

Pro

Ser

300

Asn

Met

Gly

Gly

Ala

380

Glu

Glu

Arg

Ser Ser Ile
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val

Ala

205

Asp

Pro

Gly

Arg

Ile

285

Ala

val

His

Thr

His

365

Ala

Gly

Glu

Leu

Glu
445

Ile

190

Gln

Tyr

Gly

Asp

Gly

Gly

Ser

Gly

Ile

Leu

350

Arg

val

Trp

Phe

Leu

430

Gly

Ala

Leu

Phe

Gly

Pro

255

Ile

Tyr

Pro

Pro

His

335

Arg

Asp

val

Arg

Asn

Arg

Tyr

Asp

Gly

Ser

Gly

Ser

Pro
400

Leu

Tyr



Thr

Leu

465

Leu

Pro

Gln

Glu

Thr

545

Leu

Ser

Lys

Met

Asn

625

Asp

Phe

Phe

Gly

Leu

450

Thr

Tyr

Arg

Arg

Thr

530

Tyr

Thr

val

Tyr

Lys

Phe

Lys

Leu

Tyr

Glu

690

val

Arg

Lys

Glu

Leu

515

Asn

Glu

val

val

Ala

595

Thr

Thr

Ser

Glu

Asp

val

Glu

Ser

Ser

500

Gly

Lys

Leu

Ala

Leu

580

Asp

Tyr

Glu

Asn

Arg

His

Phe

Pro

Asp

Leu

Lys

Ile

Phe

val

Gln

565

Pro

Lys

Ser

Ile

Pro

645

Ala

val

Pro

Ser

Cys

Glu

470

Thr

Leu

Ala

Ser

Glu

550

val

Phe

val
Ala

630

Phe

Gly

Gln
710

Thr

455

Ser

Lys

Gly

Ser

ser

535

Lys

Arg

Asp

Tyr

Ser

615

Ser

Leu

Ile

Tyr

Ile

695

Ala

Pro

Pro

Ser

Ser

Tyr

Phe

Gly

Cys

Asn

600

Phe

Lys

Leu

Asp

Ala

680

Tyr

Trp

Leu

Asp

Pro

Arg

Pro

Tyr

Gly

Arg

Ile

Asp

Phe

Arg

Pro

665

Pro

Asp

Gly

eolf-seql

Met Tyr Ser

Glu

Ser

490

Asn

Ala

Leu

Asp

Met

570

Asp

Ser

Ser

Ser

Met

650

Leu

Ser

Ala

Glu

Gly

475

Pro

Asp

Arg

Tyr

Pro

555

val

Tyr

Met

Leu

Glu

635

Met

Gly

Ser

Leu

val
715

460

Phe

Glu

Phe

Tyr

His

540

Met

Phe

Ala

Lys

Phe

620

Arg

Asn

Leu

His

Phe

700

Lys
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Leu

Glu

Phe

Glu

Thr

525

Ser

Phe

Glu

val

His

605

Ser

Leu

Asp

Pro

Asn

685

Asp

Arg

val

Gly

Ser

val

510

Lys

val

Lys

Leu

val

590

Pro

Ala

Arg

Gln

Asp

670

Lys

Ile

Gln

Tyr

Lys

Asn

Tyr

Tyr

Ala

575

Leu

Gln

val

Asp

Leu

655

Arg

Tyr

Glu

Asn

Ser

480

Met

Phe

Trp

His
560

Asn

Arg

Lys

Phe

640

Met

Pro

Ser

ser
720



eolf-seql

Ile Ala Thr Phe Thr val GIn Ala Ala Ala Glu Thr Leu Ser Glu val

725 730 735
Ala
<210> 51
<211> 9
<212> PRT
<213> Artificial
<220>

<223> Synthetic Construct
<400> 51

Thr Tyr val Pro Ala Asn Ala Ser Leu
1 5

<210> 52

<211> 15

<212> PRT

<213> Artificial

<220>

<223> Synthetic Construct

<400> 52

Asp Met val Leu Trp Lys Asp Val Phe Arg Lys Asn Asn Gln Leu
1 5 10 15
<210> 53

<211> 9

<212> PRT

<213> Artificial

<220>

<223> Synthetic Construct

<400> 53

Ser Tyr val Asn Thr Asn Met Gly Leu
1 5

<210> 54

<211> 957

<212> PRT

<213> Artificial

<220>

<223> Synthetic Construct
<400> 54

Met Ala Ser Glu Leu Ala Ala Trp Cys Arg Trp Gly Phe Leu Leu Ala
1 5 10 1

Leu Leu Pro Pro Gly Ile Ala Gly Thr Gln val Cys Thr Gly Thr Asp
20 25 30
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Met

Arg

Thr

65

Glu

Pro

Lys

Ala

Leu

145

Asn

Arg

Arg

Gly

Ser

225

Glu

Ala

Ala

Glu

Lys

His

50

Tyr

val

Leu

Tyr

Ala

130

Arg

Pro

Lys

Ala

Glu

210

Gly

Gln

Cys

Leu

Gly

Leu

35

Leu

val

Gln

Gln

Ala

115

Ser

Ser

Gln

Asn

Cys

Cys

Leu

val

275

Arg

Arg

Tyr

Pro

Gly

Thr

Leu

Leu

Asn

180

Pro

Pro

Ala

Ala

His

260

Thr

Tyr

Leu

Gln

Ala

Tyr

85

Leu

Ala

Pro

Thr

Pro

Glu

Arg

Ala

245

Phe

Tyr

Thr

Pro

Gly

Asn

70

Met

Arg

val

Gly

Glu

150

Tyr

Leu

Cys

Asp

230

Gly

Asn

Asn

Phe

Ala

Leu

Ile

Leu

Arg

Ile

Gln

Ala

Ala

215

Lys

Cys

His

Thr

Ser

40

Gln

Ser

Ile

val

Asp

Thr

Leu

Asp

Pro

Pro

200

Gln

Gly

Thr

Ser

Asp

280

Ala

Pro

val

Leu

Ala

Pro

Lys

Met

val

185

Ala

Ile

Arg

Gly

Gly

Thr

Ser

eolf-seql

Glu Thr His

val Gln Gly
60

Ser Phe Leu
75

His Asn Gln
90

Gly Thr Gln

Arg Asp Pro

Glu Gly Leu
140

Gly Gly val

val Leu Trp
170

Asp Ile Asp

Cys Lys Asp

Leu Thr Gly

Leu Pro Thr
235

Pro Lys His
250

Ile Cys Glu

Phe Glu Ser

Cys val Thr
300
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Leu

45

Asn

Gln

val

Leu

Gln

125

Arg

Leu

Lys

Thr

Asn

205

Thr

Asp

Ser

Leu

Met

285

Thr

Asp

Leu

Asp

Lys

Phe

110

Asp

Glu

Ile

Asp

Asn

190

His

Ile

Cys

Asp

His

270

His

Cys

Met

Glu

Arg

95

Glu

Asn

Leu

Arg

val

175

Arg

Cys

Cys

Cys

Cys

255

Cys

Asn

Pro

Leu

Leu

Gln

80

val

Asp

val

Gly

Phe

Ser

Trp

Thr

His

240

Leu

Pro

Pro

Tyr



Asn

305

Asn

Cys

Leu

Gly

385

Gln

Ala

Ile

Gln

Leu

val

Thr

Glu

545

Lys

Tyr

Asn

Ser

Arg

Cys

370

Gly

val

Trp

Ile

Thr

His

Cys

Gln

530

Glu

Arg

Leu

Gln

Lys

Gly

Lys

Asp

Phe

Pro

Gly

val

Ser

Asn

515

Cys

Cys

Cys

Ser

Glu

Pro

340

Ala

Lys

Pro

Glu

Asp

Gly

Gly

Leu

Pro

val

Arg

Leu

Thr

val

325

Cys

Arg

Ile

Ser

Thr

405

Ser

Arg

Ile

Ala

Leu

Asn

val

Pro
565

Glu

310

Thr

Ala

Ala

Phe

Ser

390

Leu

Leu

Leu

470

Asp

Arg

Cys

Cys

val

Ala

Arg

Ile

Gly

Gly

Glu

Arg

Leu

Ser

455

Ile

Gln

Pro

Ala

ser

535

Lys

His

Gly

Glu

val

Thr

360

Ser

Ile

Glu

Asp

His

440

Leu

His

Leu

Glu

His

520

His

Gly

Pro

Ser

Asp

Cys

345

Ser

Leu

Ala

Ile

Leu

425

Asp

Gly

Arg

Phe

Glu

505

Gly

Phe

Leu

Glu

eolf-seql

Cys Thr Leu

Gly

330

Tyr

Asp

Ala

Pro

Thr

410

Ser

Gly

Leu

Asn

Arg

Asp

His

Leu

Pro

315

Thr

Gly

Asn

Phe

Leu

395

Gly

val

Ala

Arg

Ala

475

Asn

Cys

Cys

Arg

Arg
555

Gln

Leu

val

Leu

380

Arg

Tyr

Phe

Tyr

Ser

460

His

Pro

Gly

Trp

Gly

Glu

Cys GIn Pro

570
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val

Arg

Gly

Gln

365

Pro

Pro

Leu

Gln

Ser

445

Leu

Leu

His

Leu

Gly

Gln

Tyr

Gln

Cys

Cys

Met

350

Glu

Glu

Glu

Tyr

Asn

430

Leu

Arg

Cys

Gln

Glu

510

Pro

Glu

val

Asn

Pro

Glu

335

Glu

Phe

Ser

Gln

Ile

415

Leu

Thr

Glu

Phe

Ala

495

Gly

Gly

Cys

Ser

Ser
575

Pro

320

Lys

His

Asp

Phe

Leu

400

Ser

Arg

Leu

Leu

val

480

Leu

Leu

Pro

val

560

Ser



Glu

Tyr

Pro

Ile

625

Asp

Ile

val

Thr

Thr

705

Asp

Pro

Ser

Glu

Ser

785

Gln

Asp

Leu

Thr

Lys

Asp

610

Cys

Glu

Ile

val

Met

690

Phe

Ala

Thr

Thr

Glu

770

Asp

Ser

Pro

Ala

Cys

595

Leu

Gln

Arg

Ala

Gly

Arg

Tyr

Glu

Pro

755

Gly

val

Leu

Thr

Cys
835

Phe

580

Ser

Ser

Pro

Gly

Thr

660

Ile

Arg

Arg

Glu

Gly

Ser

Pro

Phe

Ser

Leu

820

Ser

Gly

Ser

Tyr

Cys

Cys

645

val

Leu

Asn

Ser

Tyr

725

Thr

Gly

Pro

Asp

Pro

805

Pro

Pro

Ser

Ser

Met

Pro

630

Pro

val

Glu

Leu

710

Leu

Gly

Gly

Arg

Gly

His

Leu

Gln

Glu

Cys

Pro

615

Ile

Ala

Gly

Lys

695

Leu

val

Ser

Gly

Ser

775

Asp

Asp

Pro

Pro

Ala

val

600

Ile

Asn

Glu

val

Arg

Leu

Glu

Pro

Thr

Glu

760

Pro

Leu

Leu

Pro

Glu
840

585

Ala

Trp

Cys

Gln

Leu

665

Arg

Gly

Asp

Gln

Ala

745

Leu

Leu

Ala

Ser

Glu

825

Phe

eolf-seql

Gln Cys Ala

Arg

Lys

Thr

Arg

Pro

Asp

Gln

730

His

Thr

Ala

Met

Pro

810

Thr

Cys

Tyr

His

635

Ala

Phe

Gln

Ser

Asp

715

Gly

Arg

Leu

Pro

Gly

Leu

Asp

Pro

Pro

620

Ser

Ser

Leu

Lys

Ser

700

Met

Phe

Arg

Gly

Ser

780

val

Gln

Gly

val Asn Gln
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Ser

605

Asp

Cys

Pro

Ile

Ile

685

Pro

Gly

Phe

His

Leu

765

Glu

Thr

Arg

Tyr

ser
845

590

Gly

Glu

val

val

Leu

670

Arg

Met

Asp

Ser

750

Glu

Gly

Lys

Tyr

val

830

Glu

Ala

val

Glu

Asp

Thr

655

val

Lys

Asp

Leu

Pro

735

Ser

Pro

Ala

Gly

Ser

815

Ala

val

Lys

Gly

Leu

640

Phe

val

Tyr

Ser

val

720

Asp

Ser

Ser

Gly

Leu

800

Pro



Pro

Ala

865

Gly

Glu

Pro

Ser

Ala
945

Gln

850

Gly

val

Phe

Ala

Ser

930

Glu

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

<220>
<223>

<400>

Pro

Ala

val

Leu

Phe

915

Glu

Asn

55
739
PRT

Pro

Thr

Lys

val

900

Ser

Gln

Pro

Leu

Leu

Asp

885

Pro

Pro

Gly

Glu

Artificial

Thr

Glu

870

val

Arg

Ala

Pro

Phe
950

Pro

855

Arg

Phe

Glu

Phe

Pro

935

Leu

Synthetic Construct

55

Met Ala Ser

1

Leu

Lys

Ala

Asn

65

Leu

val

Ala

Ser

Phe

50

Phe

Ala

Glu

Gly

Ser

35

Leu

Thr

Lys

Leu

Ala

Gly

20

Ser

Asp

Gln

Gln

Thr
100

Arg

5

Phe

Glu

Glu

Ile

Ile

85

His

Arg

Phe

Ala

Leu

Pro

70

Gln

Tyr

Pro

Leu

Thr

Ser

Asp

Glu

Pro

Ala

Gly

Asp

920

Pro

Gly

Arg

Leu

Asn

40

Ala

Leu

Gln

val

Gly

Lys

Phe

Thr

905

Asn

Ser

Leu

Trp

Gly

25

Ile

Glu

Ala

Trp

Leu
105

eolf-seql

Pro Leu Pro

Thr

Gly

Ala

Leu

Asn

Asp

Leu

10

Phe

Thr

Asn

Gly

Lys

Leu

Leu

875

Gly

Ser

Phe

Phe

val
955

Cys

Leu

Pro

Ile

Thr

75

Glu

Ser

860

Ser

Ala

Pro

Phe

Glu

940

Pro

Ala

Phe

Lys

Phe

Tyr
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Pro

Pro

val

Pro

Trp

Gly

val

Gly

Gly

His

45

Lys

Gln

Gly

Pro

val

Gly

Glu

His

910

Asp

Thr

Ala

Trp

30

Asn

Phe

Asn

Leu

Asn
110

Arg

Lys

Asn

895

Pro

Gln

Pro

Leu

15

Phe

Met

Leu

Phe

Asp

95

Lys

Pro

Asn

880

Pro

Ser

Asn

Thr

val

Lys

His

Gln

80

Ser

Thr



His

Asn

145

Gly

Leu

Arg

Ala

Ala

225

Gly

Leu

Ala

Tyr

305

Gly

Ser

Gly

Ser

Pro

Thr

130

Ile

Asp

Glu

Tyr

Gly

Pro

val

Thr

Glu

Asp

290

Ser

Phe

Thr

Ala

Trp
370

Asn

115

Ser

val

Leu

Arg

Gly

Gln

Pro

Ala

275

Ala

Ser

Thr

Ser

val

355

val

Tyr

Leu

Pro

val

Asp

180

Lys

Thr

val

Arg

Gly

val

Gln

Trp

Gly

Glu

340

Glu

Phe

Ile

Phe

Pro

Tyr

165

Met

val

Gly

Lys

Gly

Tyr

Gly

Lys

Arg

Asn

325

val

Pro

Gly

Ser

Glu

Phe

150

val

Lys

Phe

val

Ser

230

Asn

Pro

Leu

Leu

Gly

Phe

Thr

Asp

Gly

Ile

Pro

135

Ser

Asn

Ile

Arg

Ile

215

Tyr

Ile

Ala

Pro

Leu

295

Ser

Ser

Arg

Arg

Ile
375

Ile

120

Pro

Ala

Tyr

Asn

Gly

Leu

Pro

Leu

Asn

Ser

280

Glu

Leu

Thr

Ile

Tyr

Asp

Asn

Pro

Phe

Ala

Tyr

Asp

Asn

Glu

265

Ile

Lys

Lys

Gln

Tyr

345

val

Pro

eolf-seql
Glu Asp Gly

Ala

Ser

Arg

Ser

Lys

Ser

Gly

Leu

250

Tyr

Pro

Met

val

Ile

Gln

Gly

Pro

155

Thr

Gly

val

Asp

Trp

Asn

Ala

val

Gly

Pro

315

val

val

Leu

Ser

Tyr

140

Gln

Glu

Lys

Lys

Pro

220

Asn

Gly

Tyr

His

Tyr

Lys

Gly

Gly
380
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Asn

125

Glu

Gly

Asp

Ile

Asn

205

Ala

Leu

Ala

Arg

Pro

285

Ser

Asn

Met

Gly

Glu

Asn

Met

Phe

val

190

Ala

Asp

Pro

Gly

Arg

270

Ile

Ala

val

His

Thr

350

His

Ala

val

Pro

Phe

175

Gln

Tyr

Gly

Asp

255

Gly

Gly

Ser

Gly

Ile

335

Leu

Arg

val

Phe

Ser

Glu

160

Lys

Leu

Phe

Gly

Pro

Tyr

Pro

Pro

320

His

Arg

Asp

val



His

385

Pro

Leu

Glu

Tyr

Asn

465

Ser

Gly

Phe

Asn

Tyr

545

Tyr

Ala

Leu

Gln

val

625

Asp

Glu

Arg

Leu

Arg

Thr

450

Leu

Leu

Met

Phe

His

Asn

Arg

Glu

610

Lys

Phe

Arg

Gly

Thr

Tyr

Pro

Gln

515

Glu

Thr

Leu

Ser

Asn

Asp

val

Thr

Ser

420

val

Arg

Lys

Glu

500

Arg

Thr

Tyr

Thr

val

580

Tyr

Lys

Phe

Lys

Arg

Ile

405

Thr

Ala

val

Glu

Ser

485

Ile

Leu

Asn

Glu

val

565

val

Ala

Thr

Thr

Ser
645

Ser

390

Leu

Glu

Tyr

Asp

Leu

470

Trp

Ser

Gly

Lys

Leu

550

Ala

Leu

Asp

Tyr

Glu

630

Asn

Phe

Phe

Trp

Ile

Thr

Lys

Ile

Phe

535

val

Gln

Pro

Lys

ser

615

Ile

Pro

Gly

Ala

Ala

Asn

440

Thr

Ser

Lys

Leu

Ala

520

Ser

Glu

val

Phe

Ile

600

val

Ala

Ile

Thr

Ser

Glu

425

Ala

Pro

Pro

Lys

Ser

Lys

Arg

Asp

585

Tyr

Ser

Ser

Leu

eolf-seql
Leu Lys Lys

Trp

410

Glu

Asp

Leu

Asp

Ser

490

Ser

Gly

Tyr

Phe

Cys

Asn

Phe

Lys

Leu
650

395

Asp

Asn

Ser

Met

Glu

475

Pro

Gly

Arg

Pro

Tyr

555

Gly

Arg

Ile

Asp

Phe

635

Arg

Ala

Ser

Ser

Tyr

Gly

Ser

Asn

Ala

Leu

540

Asp

Met

Asp

Ser

Ser

620

Ser

Met
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Glu

Glu

Arg

Ile

445

Ser

Phe

Pro

Asp

Arg

Tyr

Pro

val

Tyr

Met

605

Leu

Glu

Met

Gly

Glu

Leu

430

Glu

Leu

Glu

Glu

Phe

510

Tyr

His

Met

Phe

Ala

590

Lys

Phe

Arg

Asn

Trp

Phe

415

Leu

Gly

val

Gly

Phe

495

Glu

Thr

Ser

Phe

Glu

575

val

His

Ser

Leu

Asn

Tyr

Lys
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val

Lys

val

val
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Leu Met Phe

Phe
675

Arg Pro

Ala
690

Tyr Gly

Glu
705

ser Lys

Ile Ser

Glu val

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

<220>
<223>

56
2217
DNA
Arti

<400> 56
atggctagcg

ttcttcctge
atcaccccca
aagttcctgc
ctggccaagc
cactacgacg
aacgaggacg
gagaacgtgt
ggcgacctgg
atgaagatca
aacaaagtga
gccgactact
ggagtgcaga
taccccgcca
atcccagtgc
tccgectcecc
ggcttcaccg

gtgaccagga

Leu Glu

660

Tyr Arg

Glu

Ser

val Asp

Arg

His

Phe

Pro

Ala Phe

Ile
680

val

Pro
695

Gly

Ser Gln

710

Thr
725

Ala

ficial

ctagaaggcc
tgggcttcct
agcacaacat
acaacttcac
agatccagtc
tgctgctgtc
gcaacgaaat
ccgacatcgt
tgtacgtgaa
actgctccgg
agaacgctca
tcgccccagg
ggggcaacat
acgagtacgc
accccatcgg
ccgactcctc
gcaacttctc

tctacaacgt

Phe

Thr val

Synthetic Construct

cagatggctg
gttcggctgg
gaaggccttt
ccagatcccc
ccagtggaaa
ctaccccaac
cttcaacacc
gcccccattc
ctacgccagg
caagatcgtg
gctggctggg
cgtgaagtcc
cctgaacctg
ctacagaaga
ctactacgac
ttggagaggc
cacccagaaa

gatcggcacc

eolf-seql

Ile Asp Pro
665

Tyr Ala Pro

Ile Tyr Asp

Ala Trp Gly
715

Gln Ala Ala
730

tgcgetggcg
ttcatcaagt
ctggacgagc
cacctggccg
gagttcggcc
aagacccacc
tccctgtteg
tccgcattca
accgaggact
atcgccagat
gccaccggcg
taccccgacg
aacggcgctg
ggaatcgccg
gcccagaaac
tccctgaagg
gtgaagatgc
ctgagaggcg

Leu
670

Leu

Ser His

685

Ser

Ala Phe

700

Leu

Glu val Lys

Ala Glu Thr

ccctggtgcet
cctccagcga
tgaaggccga
gcaccgagca
tggactccgt
ccaactacat
agcccccacc
gtccacaagg
tcttcaaget
acggcaaggt
tgatcctgta
gctggaacct
gcgaccccct
aggccgtggg
tgctggaaaa
tgccctacaa
acatccactc

ccgtggaacc
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Pro Asp

Asn

Lys

Asp

Gln
720

Arg

Leu Ser

735

ggctggcgga
ggccaccaac
gaatatcaag
gaacttccag
ggaactgacc
ctccatcatc
agccggctac
catgcccgag
ggaaagggac
gttcaggggc
ctctgacccc
gccaggtggce
gaccccagga
cctgcectct
gatgggcggc
cgtgggccca
cacctccgaa

cgacagatac

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

1020
1080



gtgatcctgg
gccgetgtgg
cccagaagga
accgagtggg
gccgactect
tccctggtgt
tccctgtacg
atctccaagc
tccggcaggg
taccactccg
taccacctga
gtgctgcect
tacaacatct
ctgttctccg
gacttcgaca
gaaagggcct
tacgccccat
ctgttcgaca

atcagtatcg

gcggccacag
tgcacgagat
caatcctgtt
ccgaggaaaa
ccatcgaggg
acaacctgac
agtcctggac
tgggctccgg
ccagatacac
tgtacgaaac
ccgtggecca
tcgactgcag
ccatgaagca
ccgtgaagaa
agtccaaccc
tcatcgaccc
cctcccacaa
tcgagtccaa

Ccacattcac

ggacagctgg
cgtgcggtcc
cgcctectgg
ctccaggctg
caactacacc
caaagagctg
caagaagtcc
caacgacttc
caagaactgg
ctacgagctg
ggtccgcgga
agactatgct
cccccaggaa
tttcaccgag
catcctgctg
cctgggectg
caaatacgcc
ggtggacccc
agtgcaggcc

eolf-seql

gtgttcggcg
ttcggaaccc
gacgccgagg
ctgcaggaaa
ctgagggtgg
gaatcccccg
ccatcccccg
gaggtgttct
gagacaaaca
gtggaaaagt
ggcatggtgt
gtggtgctga
atgaagacct
atcgcctcca
aggatgatga
ccagacaggc
ggcgagtcct
tcccaggett

gctgccgaaa
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gcatcgaccc
tgaagaaaga
aattcggcect
ggggcgtcgce
actgcacccc
acgagggctt
agttctccgg
tccagaggct
agttctcctc
tctacgaccc
tcgagctggce
ggaagtacgc
actccgtgtc
agttctccga
acgaccagct
ccttctacag
tccccggeat
ggggcgaagt

ccctgtccga

acagtctggc
gggatggcgc
gctgggatcc
ctacatcaac
cctgatgtac
cgagggcaag
catgcccagg
gggaatcgcc
ctaccccctg
catgttcaag
caactccgtg
cgacaaaatc
cttcgactcc
gaggctgagg
gatgttcctg
gcacgtgatc
ctacgatgcc
gaagaggcag
ggtggcc

1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2217



