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SEQUENCE LISTING

<110>

<120>

<130>

<160>

<170>

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

<400>

1/31

Bio-Medisinsk Innovasjon AS
Logset, Geir Age

pVII Phage Display

42621PCO1

33

PatentIn version 3.3

1
33
PRT

Bacteriophage M13

1

Met Glu Gln Val Ala Asp Phe Asp Thr Ile Tyr Gln Ala Met Ile Gln

1

5

10

15

Ile Ser Val Val Leu Cys Phe Ala Leu Gly Ile Ile Ala Gly Gly Gln

Arg

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

<400>

Met

His

Asn

Ala

Thr
65

Lys

Ser

Ser

Asn

50

Gly

2
424
PRT

20

Bacteriophage fd

2

Lys

Ala

Phe

35

Tyr

Asp

Leu

Glu

20

Thr

Glu

Glu

Leu

Thr

Asn

Gly

Thr

Phe

Val

Val

Cys

Gln
70

Ala

Glu

Trp

Leu

55

Cys

Ile

Ser

Lys

40

Trp

Tyr

25

Pro

Cys

25

Asp

Asn

Gly

Leu

10

Leu

Asp

Ala

Thr

Val

Ala

Lys

Thr

Trp
75

Val

Lys

Thr

Gly

60

Val

Pro

Pro

Leu

45

Val

Pro

30

Phe

His

30

Asp

Val

Ile

Tyr

15

Thr

Arg

Val

Gly

Ser

Glu

Tyr

Cys

Leu
80
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Ala

Gly

Thr

Pro

Glu

145

Asn

Thr

Ala

His

Ser

225

Gly

Ser

Ser

Met

Lys

Ile

Gly

Pro

Pro

130

Ser

Arg

Asp

Met

Ser

210

Ser

Gly

Glu

Gly

Thr

290

Leu

Pro

Gly

Ile

115

Gly

Gln

Gln

Pro

Tyr

195

Gly

Asp

Ser

Gly

Asp

275

Glu

Asp

Glu

Ser

100

Pro

Thr

Pro

Gly

Val

180

Asp

Phe

Leu

Gly

Gly

260

Phe

Asn

Ser

Asn

85

Glu

Gly

Glu

Leu

Ala

165

Lys

Ala

Asn

Pro

Gly

245

Gly

Asp

Ala

Val

Glu

Gly

Tyr

Gln

Asn

150

Leu

Thr

Tyr

Glu

Gln

230

Gly

Ser

Tyr

Asp

Ala

Gly

Gly

Thr

Asn

135

Thr

Thr

Tyr

Trp

Asp

215

Pro

Ser

Glu

Glu

Glu

295

Thr

2/31

Gly

Gly

Tyr

120

Pro

Phe

Val

Tyr

Asn

200

Pro

Pro

Glu

Gly

Lys

280

Asn

Asp

Gly

Thr

105

Ile

Ala

Met

Tyr

Gln

185

Gly

Phe

Val

Gly

Gly

265

Met

Ala

Tyr

Ser

90

Lys

Asn

Asn

Phe

Thr

170

Tyr

Lys

Val

Asn

Gly

250

Gly

Ala

Leu

Gly

Glu

Pro

Pro

Pro

Gln

155

Gly

Thr

Phe

Cys

Ala

235

Gly

Ser

Asn

Gln

Ala

Gly

Pro

Leu

Asn

140

Asn

Thr

Pro

Arg

Glu

220

Gly

Ser

Gly

Ala

Ser

300

Ala

Gly

Glu

Asp

125

Pro

Asn

Val

Val

Asp

205

Tyr

Gly

Glu

Gly

Asn

285

Asp

Ile

Gly

Tyr

110

Gly

Ser

Arg

Thr

Ser

190

Cys

Gln

Gly

Gly

Gly

270

Lys

Ala

Asp

Ser

95

Gly

Thr

Leu

Phe

Gln

175

Ser

Ala

Gly

Ser

Gly

255

Ser

Gly

Lys

Gly

Glu

Asp

Tyr

Glu

Arg

160

Gly

Lys

Phe

Gln

Gly

240

Gly

Gly

Ala

Gly

Phe
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305

Ile Gly

Phe Ala

Ser Pro

Ser Val
370

Phe Ser
385

Phe Leu

Asn Ile

<210>
<211>
<212>
<213>
<400>
Met Lys
1

Val Pro

Ala Phe

Trp Ala
50

Phe Lys
65

<210>

310

Asp Val Ser Gly Leu
325

Gly Ser Asn Ser Gln
340

Leu Met Asn Asn Phe
355

Glu Cys Arg Pro Tyr
375

Ile Asp Cys Asp Lys
390

Leu Tyr Val Ala Thr
405

Leu Arg Asn Lys Glu
420

3

73

PRT

Bacteriophage M13
3

Lys Ser Leu Val Leu

Met Leu Ser Phe Ala
20

Asp Ser Leu Gln Ala
35

Met Val Val VvVal Ile
55

Lys Phe Thr Ser Lys
70

4

3/31

Ala

Met

Arg

360

Val

Ile

Phe

Ser

Lys

Ala

Ser

40

Val

Ala

Asn

Ala

345

Gln

Phe

Asn

Met

Ala

Glu

25

Ala

Gly

Ser

Gly

330

Gln

Tyr

Gly

Leu

Tyr
410

Ser

10

Gly

Thr

Ala

315

Asn

Val

Leu

Ala

Phe

395

Val

Val

Asp

Glu

Thr

Gly

Gly

Pro

Gly

380

Arg

Phe

Ala

Asp

Tyr

Ile
60

Ala

Asp

Ser

365

Lys

Gly

Ser

Val

Pro

Ile

45

Gly

Thr

Gly

350

Leu

Pro

Val

Thr

Ala

Ala

30

Gly

Ile

Gly

335

Asp

Pro

Tyr

Phe

Phe
415

Thr

15

Lys

Tyr

Lys

320

Asp

Asn

Gln

Glu

Ala

400

Ala

Leu

Ala

Ala

Leu
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4/31

<211> 17
<212> PRT
<213> Artificial

<220>
<223> synthetic peptide

<400> 4

Met Ser Gly Leu Asn Asp Ile Phe Glu Ala Gln Lys Ile Glu Trp His

1 5 10 15
Glu

<210> 5

<211> 76

<212> DNA

<213> Artificial

<220>
<223> oligonucleotide

<400> b
ccggctaagt aacatgtccg gcctgaacga tatctttgaa gcgcagaaaa ttgaatggca

tgaaatggag caggtc

<210> ©
<211> 76
<212> DNA

<213> Artificial

<220>
<223> oligonucleotide

<400> 6
gacctgctcc atttcatgcc attcaatttt ctgcgcttca aagatatcgt tcaggccgga

catgttactt agccgg

<210> 7
<211> 53
<212> DNA

<213> Artificial

<220>
<223> oligonucleotide

<400> 7
ccggctaagt aacatggact acaaagatga cgatgacaaa atggagcagg tcg

<210> 8
<211> 53

60

76

60

76

53
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5/31

<212> DNA
<213> Artificial

<220>
<223> oligonucleotide

<400> 8
cgacctgctc cattttgtca tcgtcatctt tgtagtccat gttacttagc cgg

<210> 9
<211> 9
<212> PRT

<213> Artificial

<220>
<223> synthetic peptide

<400> 9

Met Asp Tyr Lys Asp Asp Asp Asp Lys

1 5
<210> 10

<211> 47

<212> DNA

<213> Artificial

<220>
<223> oligonucleotide

<400> 10
ccggctaagt aacatgcatc accatcacca tcacatggag caggtcg

<210> 11
<211> 47
<212> DNA

<213> Artificial

<220>
<223> oligonucleotide

<400> 11
cgacctgctc catgtgatgg tgatggtgat gcatgttact tagccgg

<210> 12
<211> 7
<212> PRT

<213> Artificial

<220>
<223> synthetic peptide

<400> 12

Met His His His His His His

53

47

47
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6/31
1 5
<210> 13
<211> 39
<212> DNA

<213> Artificial

<220>
<223> oligonucleotide

<400> 13
agaggagaaa ttaaccatgg aatacctatt gcctacggc

<210> 14
<211> 39
<212> DNA

<213> Artificial

<220>
<223> oligonucleotide

<400> 14
gccgtaggca ataggtattc catggttaat ttctcecctcect

<210> 15
<211> 21
<212> DNA

<213> Artificial

<220>
<223> oligonucleotide

<400> 15
tagctcactc attaggcacc ¢

<210> 16
<211> 18
<212> DNA

<213> Artificial

<220>
<223> oligonucleotide

<400> 16
tttggatcca gcggccgce

<210> 17
<211> 35
<212> DNA

<213> Artificial

<220>
<223> oligonucleotide

39

39

21

18
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7/31

<400> 17
atatgatatc agaatggagc aggtcgcgga tttcg

<210> 18
<211> 40
<212> DNA

<213> Artificial

<220>
<223> oligonucleotide

<400> 18
atatgctagc ttatcatctt tgacccccag cgattatacc

<210> 19
<211> 4o
<212> DNA

<213> Artificial

<220>
<223> oliognucleotide

<400> 19
atctcttcca tggagcaggt cgcggatttc gacacaattt atcagg

<210> 20
<211> 38
<212> DNA

<213> Artificial

<220>
<223> oligonucleotide

<400> 20
atctcttcca tgttacttag ccggaacgag gcgcagac

<210> 21
<211> 43
<212> DNA

<213> Artificial

<220>
<223> oligonucleotide

<400> 21
atctcttcac atgaaatacc tattgcctac ggcagccgct ggc

<210> 22
<211> 33
<212> DNA

<213> Artificial

<220>
<223> oligonucleotide

35

40

46

38

43
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8/31
<400> 22
tctcttcaca tggcccaggt gcagctggtg cag 33
<210> 23
<211> 41
<212> DNA
<213> Artificial
<220>
<223> oligonucleotide
<400> 23
atctcttcce attctgatat ctttggatcc agcggccgca ¢ 41
<210> 24
<211> 24
<212> DNA
<213> Artificial
<220>
<223> oligonucleotide
<400> 24
agcagctttg ttacgttgat ttgg 24
<210> 25
<211> 19
<212> DNA
<213> Artificial
<220>
<223> oligonucleotide
<400> 25
gcagcgaaag acagcatcg 19
<210> 26
<211> 253
<212> PRT

<213> Artificial

<220>
<223> scFv antibody

<400> 26
Gln Val Gln Leu Val Gln Ser Gly Gly Glu Val Lys Lys Pro Gly Ala

1 5 10 15

Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr Asn Tyr
20 25 30
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Gly

Gly

Gln

65

Met

Val

Val

Ala

Val

145

Thr

Ser

Asp

Lys

Asp

225

Ala

Ile

Trp

50

Gly

Glu

Arg

Trp

Pro

130

Leu

Ile

Trp

Asn

Ser

210

Glu

Val

<210>
<211>
<212>

Thr

35

Ile

Arg

Leu

Leu

Gly

115

Lys

Thr

Ser

Tyr

Asn

195

Gly

Ala

Phe

27
249
PRT

Trp

Ser

Val

Arg

Val

100

Lys

Leu

Gln

Cys

Val

180

Lys

Thr

Asp

Gly

Val

Ala

Thr

Thr

85

Pro

Gly

Glu

Pro

Ser

165

Gln

Arg

Ser

Tyr

Gly
245

Arg

Tyr

Met

70

Leu

Lys

Thr

Glu

Pro

150

Gly

Leu

Phe

Ala

Tyr

230

Gly

Gln

Asn

55

Thr

Arg

Arg

Thr

Gly

135

Ser

Ser

Pro

Ser

Thr

215

Cys

Thr

9/31

Ala

40

Gly

Thr

Ser

Thr

Val

120

Glu

Val

Ser

Gly

Gly

200

Leu

Gly

Lys

Pro

Tyr

Asp

Asp

Ala

105

Thr

Phe

Ser

Ser

Thr

185

Val

Gly

Ala

Val

Gly

Lys

Thr

Asp

90

Thr

Val

Ser

Ala

Asn

170

Ala

Pro

Ile

Trp

Thr
250

Gln

Ser

Phe

75

Thr

Leu

Ser

Glu

Ala

155

Ile

Pro

Asp

Thr

Asp

235

Val

Gly

Tyr

60

Thr

Ala

His

Ser

Ala

140

Pro

Gly

Lys

Arg

Gly

220

Gly

Leu

Leu

45

Ala

Ser

Val

Tyr

Gly

125

Arg

Gly

Asn

Leu

Phe

205

Leu

Ser

Gly

Glu

Gln

Thr

Tyr

Tyr

110

Ser

Val

Gln

Asn

Leu

190

Ser

Gln

Leu

Trp

Asn

Ala

Tyr

95

Ile

Ala

Gln

Lys

Tyr

175

Ile

Gly

Thr

Arg

Met

Phe

Tyr

80

Cys

Asp

Ser

Ser

Val

160

Val

Tyr

Ser

Gly

Glu
240
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<213>

<220>
<223>

<400>

Gln

Ser

Trp

Gly

Lys

65

Met

Ala

Gly

Gly

Gln

145

Cys

Val

Asn

Val

Val

Met

Arg

50

Ser

Gln

Arg

Thr

Gly

130

Glu

Arg

Gln

Asn

Artificial

scEFv

27

Gln

Lys

His

35

Ile

Lys

Leu

Tyr

Thr

115

Gly

Ser

Ser

Glu

Arg
195

antibody

Leu

Leu

20

Trp

Asp

Ala

Ser

Asp

100

Leu

Ser

Ala

Ser

Lys

180

Ala

Gln

Ser

Val

Pro

Thr

Ser

85

Tyr

Thr

Gly

Leu

Thr

165

Pro

Pro

Gln

Cys

Lys

Asn

Leu

70

Leu

Tyr

Val

Gly

Thr

150

Gly

Asp

Gly

Pro

Lys

Gln

Ser

55

Thr

Thr

Gly

Ser

Gly

135

Thr

Ala

His

Val

10/31

Gly

Ala

Arg

40

Gly

Val

Ser

Ser

Ser

120

Gly

Ser

Val

Leu

Pro
200

Ala

Ser

25

Pro

Gly

Asp

Glu

Ser

105

Leu

Ser

Pro

Thr

Phe

185

Ala

Glu

10

Gly

Gly

Thr

Lys

Asp

90

Tyr

Glu

Glu

Gly

Thr

170

Thr

Arg

Leu

Tyr

Arg

Lys

Pro

75

Ser

Phe

Gly

Leu

Glu

155

Ser

Gly

Phe

Val

Thr

Gly

Tyr

60

Ser

Ala

Asp

Gly

Gln

140

Thr

Asn

Leu

Ser

Lys

Phe

Leu

45

Asn

Ser

Val

Tyr

Gly

125

Ala

Val

Tyr

Ile

Gly
205

Pro

Thr

30

Glu

Glu

Thr

Tyr

Trp

110

Gly

Val

Thr

Ala

Gly

190

Ser

Gly

15

Ser

Trp

Lys

Ala

Tyr

95

Gly

Ser

Val

Leu

Asn

175

Gly

Leu

Ala

Tyr

Ile

Phe

Tyr

80

Cys

Gln

Gly

Thr

Thr

160

Trp

Thr

Ile
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Gly Asp Lys Ala Ala

210

Ala Met Tyr Phe Cys

225

Gly Gly Thr Lys Leu

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

<220>
<223>

<400>

28
248
PRT

245

Artificial

Leu

Ala
230

Thr

scTCR antibody

28

Gln Gln Lys

1

Ala

Phe

Ser

Leu

65

Pro

Gly

Ala

Phe

Lys

Met

Ala

Ile

50

Asn

Ser

Asn

Lys

Ser

130

Val

Thr

Trp

35

Phe

Lys

Asp

Tyr

Leu

115

Glu

Ala

Val

Ser

20

Tyr

Ser

Ala

Ser

Lys

100

Ser

Ala

Val

Gln

Leu

Arg

Asn

Ser

Ala

85

Tyr

Gly

Arg

Thr

Gln

Asn

Gln

Gly

Leu

70

Leu

Val

Ser

Val

Gly

Thr
215

Leu

Val

Ser

Cys

Gln

Glu

55

His

Tyr

Phe

Ala

Glu

135

Gly

11/31

Ile

Trp

Leu

Pro

Thr

Ser

40

Lys

Phe

Leu

Gly

Ser

120

Ala

Lys

Thr

Tyr

Gly

Glu

Phe

25

Gly

Glu

Ser

Cys

Ala

105

Ala

Ala

Val

Gly Thr Gln Thr Glu Asp Glu

220

Ser Asn His Trp Val Phe Gly

Ser

10

Ser

Lys

Glu

Leu

Ala

90

Gly

Pro

Val

Thr

235

Leu

Asp

Ala

Gly

His

75

Val

Thr

Lys

Thr

Leu

Ile

Ser

Pro

Arg

60

Ile

Arg

Arg

Leu

Gln

140

Ser

Val

Ala

Lys

45

Phe

Arg

Gly

Leu

Glu

125

Ser

Cys

Pro

Ser

30

Ala

Thr

Asp

Pro

Lys

110

Glu

Pro

Asn

Glu

15

Gln

Leu

Ile

Ser

Asn

95

Val

Gly

Arg

Gln

240

Gly

Tyr

Met

His

Gln

80

Thr

Ile

Glu

Asn

Thr
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145

Asn Asn His

Leu Arg Leu

Ile Pro

195

Asp

Leu Ile

210

Ser

Cys Ala Ser

225

Ser Gly Thr

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

29
4864
DNA
Arti

<220>
<223>

<400> 29
tggcgtaata

ggcgaatggg
agcgtgaccg
tttctcgcca
ttccgattta
cgtagtgggc
tttaatagtg
tttgatttat
caaaaattta
ggggaaatgt
cgctcatgag

gtattcaaca

12/31

150

Asn
165

Asn

Ile His

180

Asp Gly

Glu

Leu

Gly Asp

Met

Tyr

Tyr

Leu

Ala

Tyr Trp

Ser

Tyr

Ala
200

Lys

Ala Thr

215

Gly Gln

230

Leu
245

Arg

ficial

gcgaagaggc
acgcgccctg
ctacacttgc
cgttcgccgg
gtgctttacg
catcgccctg
gactcttgtt
aagggatttt
acgcgaattt
gcgcggaacc
acaataaccc

tttccgtgtce

Leu

Val Ile

vector pSEX81-215

ccgcaccgat
tagcggcgca
cagcgcccta
ctttcceccegt
gcacctcgac
atagacggtt
ccaaactgga
gccgatttceg
taacaaaata
cctatttgtt
tgataaatgc

gcccttatte

155

Tyr Arg Gln

170

Gly Ala

185

Gly

Ser Arg Pro

Pro Ser Gln

Ser
235

Gly His

cgcccttececce
ttaagcgcgg
gcgcececgete
caagctctaa
cccaaaaaac
tttcgcectt
acaacactca
gcctattggt
ttaacgctta
tatttttcta
ttcaataata

ccttttttgce

Asp Thr Gly

Thr Glu

190

Ser

Gln
205

Ser Glu

Thr
220

Ser Val

Asp Tyr Thr

aacagttgcg
cgggtgtggt
ctttcgettt
atcgggggcet
ttgattaggg
tgacgttgga
accctatctc
taaaaaatga
caatttaggt
aatacattca
ttgaaaaagg

ggcattttgce

160

His
175

Gly

Lys Gly

Asn Phe

Tyr Phe

Phe Gly

240

cagcctgaat
ggttacgcgce
cttceccttec
ccctttaggg
tgatggttca
gtccacgttc
ggtctattct
gctgatttaa
ggcacttttc
aatatgtatc
aagagtatga

cttcctgttt

60

120

180

240

300

360

420

480

540

600

660

720



10

15

20

25

30

35

40

45

50

55

42621PC01

ttgctcaccc
tgggttacat
aacgttttcc
ttgacgccgg
agtactcacc
gtgctgccat
gaccgaagga
gttgggaacc
tagcaatggc
ggcaacaatt
cccttececgge
gtatcattgc
cggggagtca
tgattaagca
aacttcattt
aaatccctta
gatcttcttg
cgctaccagc
ctggcttcag
accacttcaa
tggctgctgc
cggataaggc
gaacgaccta
ccgaagggag
cgagggagct
tctgacttga
ccagcaacgc
ttcctgegtt

ccgctcgecg

agaaacgctg
cgaactggat
aatgatgagc
gcaagagcaa
agtcacagaa
aaccatgagt
gctaaccgct
ggagctgaat
aacaacgttg
aatagactgg
tggctggttt
agcactgggg
ggcaactatg
ttggtaactg
ttaatttaaa
acgtgagttt
agatcctttt
ggtggtttgt
cagagcgcag
gaactctgta
cagtggcgat
gcagcggtcg
caccgaactg
aaaggcggac
tccaggggga
gcgtcgattt
ggccttttta
atcccctgat

cagccgaacyg

13/31

gtgaaagtaa
ctcaacagcg
acttttaaag
ctcggtcgcc
aagcatctta
gataacactg
tttttgcaca
gaagccatac
cgcaaactat
atggaggcgg
attgctgata
ccagatggta
gatgaacgaa
tcagaccaag
aggatctagg
tcgttccact
tttctgcgeg
ttgccggatc
ataccaaata
gcaccgccta
aagtcgtgtc
ggctgaacgg
agatacctac
aggtatccgg
aacgcctggt
ttgtgatgct
cggttcctgg
tctgtggata

accgagcgca

aagatgctga
gtaagatcct
ttctgctatg
gcatacacta
cggatggcat
cggccaactt
acatggggga
caaacgacga
taactggcga
ataaagttgc
aatctggagc
agccctcececeg
atagacagat
tttactcata
tgaagatcct
gagcgtcaga
taatctgctg
aagagctacc
ctgtccttct
catacctcgc
ttaccgggtt
ggggttcgtyg
agcgtgagcet
taagcggcag
atctttatag
cgtcaggggg
ccttttgctg
accgtattac

gcgagtcagt

agatcagttg
tgagagtttt
tggcgcggta
ttctcagaat
gacagtaaga
acttctgaca
tcatgtaact
gcgtgacacc
actacttact
aggaccactt
cggtgagcgt
tatcgtagtt
cgctgagata
tatactttag
ttttgataat
ccccgtagaa
cttgcaaaca
aactcttttt
agtgtagccg
tctgctaatc
ggactcaaga
cacacagccc
atgagaaagc
ggtcggaaca
tcctgtcggg
gcggagccta
gccttttgcet
cgcctttgag

gagcgaggaa

ggtgcacgag
cgccccgaag
ttatcccgta
gacttggttg
gaattatgca
acgatcggag
cgccttgatc
acgatgcctg
ctagcttccc
ctgcgctcgg
gggtctcgeg
atctacacga
ggtgcctcac
attgatttaa
ctcatgacca
aagatcaaag
aaaaaaccac
ccgaaggtaa
tagttaggcc
ctgttaccag
cgatagttac
agcttggagc
gccacgcttc
ggagagcgca
tttcgccacc
tggaaaaacg
cacatgttct
tgagctgata

gcggaagagc

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
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gcccaatacg
aggccctttc
gctcactcat
aattgtgagc
atacctattg
gcaagttcag
ttcctgcaag
tcatgcaaag
taaccagaag
tatggaactt
cccctttget
cccaaagctt
tccactctcc
gagtctgtta
gcaacgtcct
cttcacaggc
agacctggca
caccaagctg
tgaaagttgt
caaaacttta
agtttgtact
ccctgaaaat
tggcggtact
ccctcectecgac
tcttgaggag
gcagggggca
ttattaccag
attcagagac
aggccaatcg

ttctggtggce

caaaccgcct
gtcttcacct
taggcacccc
ggataacaat
cctacggcag
ctgcagcagt
ggttctggct
agtctagagt
ttcaagggca
cccagactga
tactggggcc
gaagaaggtyg
ctgagtgtgt
aacagtggaa
aaactgttga
agtggatctg
gtttattact
gaaatcaaac
ttagcaaaat
gatcgttacg
ggtgacgaaa
gagggtggtyg
aaacctcctg
ggcacttatc
tctcagcctc
ttaactgttt
tacactcctg
tgcgctttcc

tctgacctgc

ggctctgagyg

14/31

ctccececgege
cgagagcggyg
aggctttaca
ttcacacaga
ccgctggcett
ctggggctga
acaaattcac
ggattggagt
aggccacaat
catctgatga
aagggaccac
aattttcaga
cagcaggaga
atcaaaataa
tctacggggc
gaaccgattt
gtcagaatga
gggcggccgce
cccatacaga
ctaactatga
ctcagtgtta
gctctgaggg
agtacggtga
cgcctggtac
ttaatacttt
atacgggcac
tatcatcaaa
attctggctt

ctcaacctcc

gtggtggctc

gttggccgat
cagtgagcgc
ctttatgctt
attcattaaa
gctgctgcectg
actggtgagg
tgattatgct
tattagtact
gactgtcgac
ttctgccatc
ggtcaccgta
agcacgcgta
gaaggtcact
cgacttggcc
atccactagg
cactcttacc
tcatagttat
tggatccaaa
aaattcattt
gggctgtctyg
cggtacatgg
tggcggttct
tacacctatt
tgagcaaaac
catgtttcag
tgttactcaa
agccatgtat
taatgaggat

tgtcaatgct

tgagggtggce

tcattaatgc
aacgcaatta
ccggctcgta
gaggagaaat
gcagctcagc
cctggggtct
acgcactggg
tactatggtg
aaatcctcca
tattattgtg
tcctcaggga
gatatcgtgce
atgagctgca
tggtaccagc
gaatctgggg
atcagcagtg
ccgttaacgt
gatatcagag
actaacgtct
tggaatgcta
gttcctattg
gagggtggcg
ccgggctata
cccgctaatc
aataataggt
ggcactgacc
gacgcttact
ttatttgttt
ggcggcggcet

ggttctgagg

aggtatcacg
atgtgagtta
tgttgtgtgg
taaccatgaa
cggccatggc
cagtgaagat
tgaaacagag
atactactta
gcacagccta
ccctgttacg
gtgcatccgce
tgacccaatc
agtccagtca
agaaaccagg
tccectgatceg
tgcaggctga
tcggtgctgg
ctgaaactgt
ggaaagacga
caggcgttgt
ggcttgctat
gttctgaggg
cttatatcaa
ctaatccttc
tccgaaatag
ccgttaaaac
ggaacggtaa
gtgaatatca
ctggtggtgg

gtggcggctc

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
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tgagggaggc
aaacgctaat
taaaggcaaa
tgacgtttcc
ccaaatggct
tttaccttcc
atatgaattt
tttatatgtt
ggagtcttaa
cgaaaggctc
gacc

<210>
<211>

<212>
<213>

30

DNA
<220>
<223>

<400> 30
aacgctacta

atagctaaac
cgttcgcaga
gttgcatatt
tccgcaaaaa
ttggaatttg
tctttcgggce
cagggtaaag
tttgaggggg
aaacatttta
ggtttctatc
aattcctttt

atgaatcttt

92006

ggttccggtyg
aagggggcta
cttgattctg
ggccttgcta
caagtcggtg
ctccctcaat
tctattgatt
gccaccttta
tgatctagag

agtcgaaaga

Artificial

ccattagtag
aggttattga
attgggaatc
taaaacatgt
tgacctctta
cttccggtcet
ttcctecttaa
acctgatttt
attcaatgaa
caattacccc
gtcgtctggt
ggcgttatgt

ccacctgtaa

15/31

gtggctctgg

tgaccgaaaa
tcgctactga
atggtaatgg
acggtgataa
cggttgaatg
gtgacaaaat
tgtatgtatt
gcctgtgceta

ctgggccttt

Filamentous phage display

aattgatgcc
ccatttgcga
aactgttaca
tgaactacag
tcaaaaggag
ggttcgcttt
tctttttgat
tgatttatgg
tatttatgac
ctctggcaaa
taatgagggt
atctgcatta

taatgttgtt

ttccggtgat
tgccgatgaa
ttacggtgct
tgctactggt
ttcaccttta
tcgcecctttt
aaacttattc
ttctacgttt
atgatcagct

cgttttatct

vector fUSES5,

accttttcag
aatgtatcta
tggaatgaaa
caccagattc
caattaaagg
gaggctcgaa
gcaattcgct
tcattctcgt
gattccgcag
acttcctttg
tatgatagtg
gttgagtgtyg

ccgttagttc

tttgattatg
aacgcgctac
gctatcgatg
gattttgctg
atgaataatt
gtctttggcg
cgtggtgtct
gctaacatac
agcttgaggc

gttgtttgtc

ctcgcgcecccce
atggtcaaac
cttccagaca
agcaattaag
tactgtctaa
ttgaaacgcg
ttgcttctga
tttctgaact
tattggacgc
caaaagcctc
ttgctcttac
gtattcctaa

gttttattaa

aaaagatggc
agtctgacgc
gtttcattgg
gctctaattc
tccgtcaata
ctggtaaacc
ttgcgtttct
tgcgtaataa
atcaataaaa

ggttaacgtc

complete sequence

aaatgaaaat
taaatctact
ccgtacttta
ctctaagcca
tcctgacctg
atatttgaag
ctataataga
gtttaaagca
tatccagtct
tcgctatttt
catgcctcgt
atctcaattg

cgtagatttt

4320

4380

4440

4500

4560

4620

4680

4740

4800

4860

4864

60

120

180

240

300

360

420

480

540

600

660

720

780
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tccteccaac
aaatgattaa
ctcgtcaggg
aatatccggt
tgtacaccgt
gtctgcgect
caggcgatga
caaagatgag
gtggcattac
caaagcctcc
cgatcccgca
tgcgtgggeg
attcacctcg
tttttggaga
tattctcact
caaaacctca
gttacgctaa
acgaaactca
gtggtggctc
ctcctgagta
cttatccgcc
agcctcttaa
ctgtttatac
ctcctgtatc
ctttccattc
acctgcctca
ctgagggtgg
ccggtggcegg
gggctatgac

attctgtcgc

gtcctgactg
agttgaaatt
caagccttat
gcttgtcaag
gcatctgtcc
cgttccggcet
tacaaatctc
tgttttagtg
gtattttacc
gtagccgttg
aaagcggcct
atggttgttg
aaagcaagct
ttttcaacgt
cggccgacgt
tacagaaaat
ctatgagggc
gtgttacggt
tgagggtggce
cggtgataca
tggtactgag
tactttcatg
gggcactgtt
atcaaaagcc
tggctttaat
acctcctgtc
cggctctgag
ctccggttcecce
cgaaaatgcc

tactgattac

16/31

gtataatgag
aaaccgtctc
tcactgaatg
attactctcg
tcgttcaaag
aagtaacatg
cgttgtactt
tattctttcg
cgtttaatgg
ctaccctcgt
ttgactccct
tcattgtcgg
gataaaccga
gaaaaaatta
ggcctggcect
tcatttacta
tgtctgtgga
acatgggttc
ggttctgagg
cctattccgg
caaaaccccg
tttcagaata
actcaaggca
atgtatgacg
gaggatccat
aatgctggcg
ggtggcggtt
ggtgattttg
gatgaaaacg

ggtgctgcta

ccagttctta
aagcgcaatt
agcagctttg
acgaaggtca
ttggtcagtt
gagcaggtcg
tgtttcgcgce
cctctttcegt
aaacttcctc
tccgatgctg
gcaagcctca
cgcaactatc
tacaattaaa
ttattcgcaa
ctggggccga
acgtctggaa
atgctacagg
ctattgggct
gtggcggtte
gctatactta
ctaatcctaa
ataggttccg
ctgaccccgt
cttactggaa
tcgtttgtga
gcggctectgg
ctgagggtgg
attatgaaaa
cgctacagtc

tcgatggttt

aaatcgcata
tactacccgt
ttacgttgat
gccagcgtat
cggttctctt
cggatttcga
ttggtataat
tttaggttgg
atgaaaaagt
tctttcgcectg
gcgaccgaat
ggtatcaagc
ggctcctttt
ttcctttagt
aactgttgaa
agacgacaaa
cgttgtggtt
tgctatccct
tgagggtggce
tatcaaccct
tcecttetett
aaataggcag
taaaacttat
cggtaaattc
atatcaaggc
tggtggttct
cggctctgag
aatggcaaac
tgacgctaaa

cattggtgac

aggtaattca
tctggtgttt
ttgggtaatg
gcgecctggte
atgattgacc
cacaatttat
cgctgggggt
tgccttcgta
ctttagtcct
ctgagggtga
atatcggtta
tgtttaagaa
ggagcctttt
tgttcctttc
agttgtttag
actttagatc
tgtactggtg
gaaaatgagg
ggtactaaac
ctcgacggca
gaggagtctc
ggtgcattaa
taccagtaca
agagactgcg
caatcgtctg
ggtggcggcet
ggtggcggtt
gctaataagg
ggcaaacttg

gtttccggcece

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
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ttgctaatgg
tcggtgacgg
ctcagtcggt
ttgattgtga
cctttatgta
gccagttctt
gttcggctat
attgtttctt
tagcgcacaa
gcttcecectgt
acaaaaaatc
ggcaaattag
gctgggtgcea
aggttcgcta
cttgctattg
gatgaatgcg
attgattggt
ttatctattg
cgtctggaca
aaaatgcctc
cctactgttg
caggcttttt
cacggtcggt
ttgaaaaagt
agttatataa
gataaattca
gattctaagg
tatattgatt

aattaatttt

taatggtgct
tgataattca
tgaatgtcgc
caaaataaac
tgtattttcg
ttgggtattc
ctgcttactt
gctcttatta
ttaccctctg
ttttatgtta
gtttcttatt
gctctggaaa
aaatagcaac
aaacgcctcg
gtcgtggtaa
gtacttggtt
ttcttcatgce
ttgataaaca
gaattacttt
tgcctaaatt
agcgttggcet
ccagtaatta
atttcaaacc
tttctcgecgt
cccaacctaa
ctattgactc
gaaaattaat
tatgtactgt

gttttcttga

17/31

actggtgatt
cctttaatga
ccttatgtct
ttattccgtg
acgtttgcta
cgttattatt
tccttaaaaa
ttgggcttaa
attttgttca
ttctctetgt
tggattggga
gacgctcgtt
taatcttgat
cgttcttaga
tgattcctac
taatacccgt
tcgtaaattg
ggcgcgttct
accctttgtc
acatgttggt
ttatactggt
tgattcaggt
attaaattta
tctttgtctt
gccggaggtt
ttctcagcgt
taatagcgac
ttcaattaaa

tgtttgtttc

ttgctggctc
ataatttccg
ttggcgctgg
gtgtctttgce
acatactgcg
gcgtttecte
gggcttcggt
ctcaattctt
gggcgttcag
aaaggctgct
taaataaata
agcgttggta
ttaaggcttc
ataccggata
gacgaaaata
tcatggaatg
ggatgggata
gcattagctg
ggcactttat
gttgttaaat
aagaatttat
gtttattcat
ggtcagaaga
gcgataggat
aaaaaggtag
cttaatctaa
gatttacaga
aaaggtaatt

atcatcttct

taattcccaa
tcaatattta
taaaccatat
gtttctttta
taataaggag
ggtttccttce
aagatagcta
gtgggttatc
ttaattctcc
attttcattt
tggctgttta
agattcagga
aaaacctccc
agccttctat
aaaacggttt
acaaggaaag
ttatttttct
aacacgttgt
attctcttgt
atggtgattc
ataacgcata
atttaacccc
tgaaattaac
ttgcatcagc
tctctcagac
gctatcgcta
agcaaggtta
caaatgaaat

tttgctcaag

atggctcaag
ccttctttge
gaattttcta
tatgttgcca
tcttaatcat
tggtaacttt
ttgctatttc
tctctgatat
cgtctaatgc
ttgacgttaa
ttttgtaact
taaaattgta
gcaagtcggg
ttctgatttyg
gcttgttcectt
acagccgatt
tgttcaggat
ttattgtcgce
tactggctca
tcaattaagc
tgacactaaa
ttatttatca
taaaatatat
atttacatat
ctatgatttt
tgttttcaag
ttccatcaca
tgttaaatgt

taattgaaat

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
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gaataattcg
tattgtctca
aaatttacgc
aattccttcc
atcatctgat
gcaaaatgat
aagggttgta
tgatggttct
atttctttct
ggttcagcaa
tgctggtggt
cggtattttt
ttcaaaaata
tgttggccag
taatccattt
tgcaatggct
ttctactcag
gcgtgatggt
ttctggtgtyg
tgattctaac
gtagcggcge
ccagcgccct
gctttceceeg
ccttttatca
taattatgat
tagaaagtat
ctatccaaga
acattactgg
cttatgatga

atgcgaaaaa

cctctgcgeg
cctgatgtta
aatttcttta
ataattcaga
attcaggaat
aatgttactc
gaattgtttg
aacttattag
actgttgatt
ggtgatgctt
gttaatactg
aacggcgatg
ttgtctgtgc
aatgtccctt
cagacggttg
ggcggtaata
gcaagtgatg
cagactcttt
ccgttcctgt
gaggaaagca
attaagcgcg
agcgcccgct
tcaagctcta
tcactttaaa
tgatgcctac
atttgaacat
agtgatgcct
taaggtaaac
tgatgtgctt

cctaaaagag

18/31

atttcgtgac
aaggtacagt
tctctgtttt
aatataaccc
atgatgataa
aaacatttaa
ttaaatctaa
tagttagcgc
tgccaactga
tagatttttc
accgtctaac
ttttagggct
ctcgtattct
ttattactgg
agcgtcaaaa
ttgttttaga
ttattactaa
tgctcggtgg
ctaaaatccc
cgttgtacgt
gcgggtgtgg
cctttcgcett
aatcggggga
aataaaaaac
atcacaacaa
tatcttgatt
atcattggtt
gccattgtca
aaaaacttac

cttgccgata

ttggtattca
gactgtatat
acgtgctaat
aaatagtcag
ttccgctcect
aattaataac
tacatctaaa
ccctaaagat
ccagatattg
ctttgctgct
ctctgtttta
atcagttcgc
tacgctttca
tcgtgtaact
tgttggtatt
tataaccagt
tcaaagaagt
cctcactgat
tttaatcggc
gctcgtcaaa
tggttacgcg
tctteectte
tctcgggaaa
aattactcag
aaactgattt
atattattga
ggaatgaact
gcaaattgat
tcaatggctg

aaaaaggcca

aagcaaacag
tcctcectgacyg
aattttgata
gattatattg
tctggtggtt
gttcgcgcaa
tcctcaaatg
attttagata
attgaaggat
ggctctcagce
tcttctgcgg
gcattaaaga
ggtcagaagg
ggtgaatctg
tctatgagtg
aaggccgata
attgcgacaa
tacaaaaaca
ctcctgttta
gcaaccatag
cagcgtgacc
ctttctcgcece
agcgttggtg
tgcctgttat
aacaaatggt
taataataaa
tgaaaaaatt
ccaagagaac
gtttatgcat

atttattgct

gtgaatctgt
ttaagcctga
tggttggctc
atgaattgcc
tctttgttcc
aggatttaat
tattatctgt
accttccgca
taattttcga
gcggcactgt
gtggttcgtt
ctaatagcca
gttctatttc
ccaatgtaaa
tttttcecegt
gtttgagttc
cggttaattt
cttctcaaga
gctccegtte
tacgcgccct
gctacacttg
acgttctccg
accaaaggtg
aagcagcaat
tggtctgcct
aaccttatcc
agccttgaat
caacttaaag
atcgcaatac

atttaccgcg

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

6120



10

15

20

25

30

35

40

45

50

55

42621PC01

gctttttatt
ctttatcgta
catcatttgg
ggttaacatg
ccaaatccag
gccaataaca
atgactcttt
agccaataaa
aaatgcacta
ggctattctt
tgaaaagcca
cgttgcggga
cgttttaaat
tgtattatca
aatatttagc
accaataata
cttcacgcgt
agctcctgtg
agccagcaat
accaaatcgg
aagtgcaagc
taacgttggc
caatgcgatc
aaataactct
gataaaagta
ttaacaaccc
gtaaaaaata
actcactttt

agttttagat

gagcttgaaa
aaaaatgccc
tgacgaaata
aaggtcatcg
ccatcccaaa
ccggttgcat
gtttggatag
attaaaacag
ctatctgcaa
cctgccacaa
accatcatgc
atttggccta
aaagtgatgt
cgtgtatttt
aacgcagcga
ggccccgcecta
tgagaagctg
atccctgaaa
aagtaatcca
tcagacattt
aatacgccaa
aagactggca
tttgtcgaac
atcaatgata
aagtgattaa
gtaaactcgc
agcgggcttt
gccctttaga

gtgctttact

19/31

gataaataaa
tcttgggtta
actaagcact
atagcaggat
ttggtagtga
tggtaaggct
acatcactcc
ggaaaactaa
taaatccgag
aggcttggaa
tattccatcc
tcaattgcgc
ataccgaatt
tggtttcacg
taaaaaaggg
ttaaaccaag
aggtggtatc
gcaaacggcc
gcgatgcgcc
ttccaagcca
agtggttagc
tgataaggcc
tattcatttc
gagtgtcaac
cagcgcatta
ccagaagcta
gctcgacgcc
aggggaaagc

aagtcatcgc

atagataggt
tcaagagggt
tgtctcctgt
aataatacag
atgattataa
caccaataat
ctgtaatgca
ccaaccttca
cagtactgcc
tactgagtgt
aaaacgattt
tgaaaaataa
cgattgcgtc
gaaccaaaac
actatgcggt
cccaaaactt
ggcaatgacc
taaatacagc
tattaatgac
aggagcaaag
gatatcttcc
aatccccatg
acttttctct
aaaaattagg
gagctgctta
ggtgtagagc
ttagccattg
tggcaagatt

gatggagcaa

tttatttgaa
cattatattt
ttactcccct
taaaacgcta
ataacagcaa
ccctgtaaag
ggtaaagcga
gatataaacg
gttttttcge
aaaagaccaa
tcggtaaata
ataatcaaca
tcaaccccta
ataaccacaa
gaaatctctc
gcccctaacce
gatgccgcga
atccaaagcg
aacaacagca
ataacctgca
gaagcaataa
gcatcgagta
atcactgata
aattaatgat
atgaggtcgg
agcctacatt
agatgttaga
ttttacgtaa

aagtacattt

gctaaatctt
cgcggaataa
gagcttgagg
aaccaataat
acagtaatgg
caccttgctg
tcccaccacc
ctaaaaaggc
cccatttagt
gacccgctaa
gcacccacac
aaatgggcat
cttcggtatc
ggaaagtgac
ctgcaaaacc
aaccgaacca
cagccccagt
cacttgaaaa
ctgggcgccg
ttaacgcata
attcacgtaa
acgtaattac
gggagtggta
gtctagatta
aatcgaaggt
gtattggcat
taggcaccat
taacgctaaa

aggtacacgg

6180

6240

6300

6360

6420

6480

6540

6600

6660

6720

6780

6840

6900

6960

7020

7080

7140

7200

7260

7320

7380

7440

7500

7560

7620

7680

7740

7800

7860
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cctacagaaa
ttttcactag
gtattggaag
agtatgccgc
gccttettat
agtgggtctt
gtcgagttaa
ctaaatggaa
tggaaggaac
aaccattttc
gatttagtgce
gtgggccatc
atagtggact
atttataagg
tatttaacgc
tcatcctgtt
ttttacgatt
tagcctttgt
cggttgaata
ctttgcctac
atccctgcgt
gtacaaccga

cttgcttgta

<210> 31

aacagtatga
agaatgcatt
atcaagagca
cattattacg
tcggccttga
aaaagcagca
ccacccttta
acggcgttca
gtcaattccc
agtgatccat
tttacggcac
gccctgatag
cttgttccaa
atttttgtca
gaaatttaac
tttggggctt
accgttcatc
agacctctca
tcatattgac
tcattactcc
tgaaattaag
tttagcttta

cgatttattg

<211>
<212>
<213>

<220>
<223>

<400>

8669
DNA
Artificial

Cloning vector M13KO7,

31

20/31

aactctcgaa
atatgcactc
tcaagtcgct
acaagctatc
attgatcata
taaccttttt
gattcataaa
ctccaatcta
atttcatgaa
tgctgttgac
ctcgacctcc
acggtttttc
actggaacaa
ttttctgctt
aaaacattaa
ttctgattat
gattctcttg
aaaatagcta
ggtgatttga
ggcattgcat
gcttcaccag
tgctctgagg

gatgtt

aatcaattag
agcgctgtgg
aaagaagaaa
gaattatttg
tgcggattag
ccgtgatggt
gcgaaaataa
aacacgcaca
aatattgaat
aaagggaatc
aaaaacttga
gccctttgac
cactcacaac
actggttaaa
cgtttacaat
caatcggggt
tttgctccag
ccctcectecgg
ctgtctccgg
ttaaaatata
caaaagtatt

ctttattgct

cctttttatg
ggcattttac
gggaaacacc
atcaccaagg
aaaaacaact
aacttcacgg
tgcggctcca
acagatttta
accacttaat
atagatccct
tttgggtgat
gttggagtcc
taactcggcc
aaataagctg
ttaaatattt
acatatgatt
actttcaggt
catgaattta
cctttctecac
tgagggttct
acagggtcat

taattttgct

complete sequence

ccaacaaggt
tttaggttgc
tactactgat
tgcagagcca
taaatgtgaa
taaccaagat
acgtacccac
cgtgaatgtt
gtgatcattg
ttagggttcc
ggttcacgta
acgttcttta
tattcttttg
atttaacaaa
gcttatacaa
gacatgctag
aatgacctga
tcagctagaa
ccgtttgaat
aaaaattttt
aatgtttttg

aactctctgc

aacgctacta ctattagtag aattgatgcc accttttcag ctcgcgcccc aaatgaaaat

atagctaaac aggttattga ccatttgcga aatgtatcta atggtcaaac taaatctact

7920

7980

8040

8100

8160

8220

8280

8340

8400

8460

8520

8580

8640

8700

8760

8820

8880

8940

9000

9060

9120

9180

92006

60

120



10

15

20

25

30

35

40

45

50

55

42621PC01

cgttcgcaga
gttgcatatt
tccgcaaaaa
ttggagtttg
tctttcgggce
cagggtaaag
tttgaggggg
aaacatttta
ggtttttatc
aattcctttt
atgaatcttt
tcttcccaac
caatgattaa
ctcgtcaggg
aatatccggt
tgtacaccgt
gtctgcgect
caggcgatga
caaagatgag
gtggcattac
caaagcctct
cgatcccgca
tgcgtgggeg
attcacctcg
tttttggaga
tattctcact
tttactaacg
ctgtggaatg

tgggttccta

attgggaatc
taaaacatgt
tgacctctta
cttccggtcet
ttcctecttaa
acctgatttt
attcaatgaa
ctattacccc
gtcgtctggt
ggcgttatgt
ctacctgtaa
gtcctgactg
agttgaaatt
caagccttat
tcttgtcaag
tcatctgtcc
cgttccggcet
tacaaatctc
tgttttagtg
gtattttacc
gtagccgttg
aaagcggcct
atggttgttg
aaagcaagct
ttttcaacgt
ccgctgaaac
tctggaaaga
ctacaggcgt

ttgggcttgc

21/31

aactgttaca
tgagctacag
tcaaaaggag
ggttcgcttt
tctttttgat
tgatttatgg
tatttatgac
ctctggcaaa
aaacgagggt
atctgcatta
taatgttgtt
gtataatgag
aaaccatctc
tcactgaatg
attactcttg
tctttcaaag
aagtaacatg
cgttgtactt
tattctttcg
cgtttaatgg
ctaccctcgt
ttaactccct
tcattgtcgg
gataaaccga
gaaaaaatta
tgttgaaagt
cgacaaaact
tgtagtttgt

tatccctgaa

tggaatgaaa
caccagattc
caattaaagg
gaagctcgaa
gcaatccgct
tcattctcgt
gattccgcag
acttcttttg
tatgatagtg
gttgaatgtg
ccgttagttc
ccagttctta
aagcccaatt
agcagctttg
atgaaggtca
ttggtcagtt
gagcaggtcg
tgtttcgcgce
cctctttcegt
aaacttcctc
tccgatgctg
gcaagcctca
cgcaactatc
tacaattaaa
ttattcgcaa
tgtttagcaa
ttagatcgtt
actggtgacg

aatgagggtg

cttccagaca
agcaattaag
tactctctaa
ttaaaacgcg
ttgcttctga
tttctgaact
tattggacgc
caaaagcctc
ttgctcttac
gtattcctaa
gttttattaa
aaatcgcata
tactactcgt
ttacgttgat
gccagcctat
cggttcecctt
cggatttcga
ttggtataat
tttaggttgg
atgaaaaagt
tctttcgcectg
gcgaccgaat
ggtatcaagc
ggctcctttt
ttcctttagt
aaccccatac
acgctaacta
aaactcagtg

gtggctctga

ccgtacttta
ctctaagcca
tcctgacctg
atatttgaag
ctataatagt
gtttaaagca
tatccagtct
tcgctatttt
tatgcctcgt
atctcaactg
cgtagatttt
aggtaattca
tctggtgttt
ttgggtaatg
gcgecctggte
atgattgacc
cacaatttat
cgctgggggt
tgccttegta
ctttagtcct
ctgagggtga
atatcggtta
tgtttaagaa
ggagcctttt
tgttcctttc
agaaaattca
tgagggttgt
ttacggtaca

gggtggcggt

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
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tctgagggtyg
attccgggcet
aaccccgcta
cagaataata
caaggcactg
tatgacgctt
gatccattcg
gctggcggeg
ggcggttctyg
gattttgatt
gaaaacgcgc
gctgctatcg
ggtgattttg
ttaatgaata
tttgtcttta
ttccgtggtyg
tttgctaaca
tattattgcg
ttaaaaaggg
ggcttaactc
ttgttcaggg
tctctgtaaa
attgggataa
ctcgttageg
cttgatttaa
cttagaatac
tcctacgatg
acccgttctt
aaattaggat

cgttctgcat

gcggttctga
atacttatat
atcctaatcc
ggttccgaaa
accccgttaa
actggaacgg
tttgtgaata
gctctggtgg
agggtggcgg
atgaaaagat
tacagtctga
atggtttcat
ctggctctaa
atttccgtca
gcgctggtaa
tctttgegtt
tactgcgtaa
tttccteggt
cttcggtaag
aattcttgtg
tgttcagtta
ggctgctatt
ataatatggc
ttggtaagat
ggcttcaaaa
cggataagcc
aaaataaaaa
ggaatgataa
gggatattat

tagctgaaca

22/31

gggtggcggt
caaccctctc
ttctcttgag
taggcagggg
aacttattac
taaattcaga
tcaaggccaa
tggttctggt
ctctgaggga
ggcaaacgct
cgctaaaggc
tggtgacgtt
ttcccaaatg
atatttacct
accatatgaa
tcttttatat
taaggagtct
ttccttetgg
atagctattg
ggttatctct
attctcccgt
ttcatttttyg
tgtttatttt
tcaggataaa
cctcccgcaa
ttctatatct
cggcttgctt
ggaaagacag
ttttcttgtt

tgttgtttat

actaaacctc
gacggcactt
gagtctcagce
gcattaactg
cagtacactc
gactgcgcectt
tcgtctgacc
ggcggctcetyg
ggcggttccg
aataaggggg
aaacttgatt
tccggecttyg
gctcaagtcg
tcccteecte
ttttctattg
gttgccacct
taatcatgcc
taactttgtt
ctatttcatt
ctgatattag
ctaatgcgct
acgttaaaca
gtaactggca
attgtagctg
gtcgggaggt
gatttgcttg
gttctcgatg
ccgattattg
caggacttat

tgtcgtcgtc

ctgagtacgg
atccgcctgg
ctcttaatac
tttatacggg
ctgtatcatc
tccattctgg
tgcctcaacc
agggtggtgg
gtggtggctc
ctatgaccga
ctgtcgctac
ctaatggtaa
gtgacggtga
aatcggttga
attgtgacaa
ttatgtatgt
agttcttttg
cggctatctg
gtttcttgct
cgctcaatta
tccectgtttt
aaaaatcgtt
aattaggctc
ggtgcaaaat
tcgctaaaac
ctattgggcg
agtgcggtac
attggtttct
ctattgttga

tggacagaat

tgatacacct
tactgagcaa
tttcatgttt
cactgttact
aaaagccatg
ctttaatgag
tcctgtcaat
ctctgagggt
tggttccggt
aaatgccgat
tgattacggt
tggtgctact
taattcacct
atgtcgccct
aataaactta
attttctacg
ggtattccgt
cttacttttc
cttattattg
ccctcectgact
tatgttattc
tcttatttgg
tggaaagacg
agcaactaat
gcctcecgegtt
cggtaatgat
ttggtttaat
acatgctcgt
taaacaggcg

tactttacct

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
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tttgtcggta
gttggcgttyg
actggtaaga
tccggtgttt
aatttaggtc
tgtcttgcga
gaggttaaaa
cagcgtctta
agcgacgatt
attaaaaaag
tgtttcatca
tgtaacttgg
tactgttact
tgttttacgt
taatccaaac
tgataattcc
ttttaaaatt
gtctaatact
tagtgcacct
aactgaccag
tttttcattt
cctcacctct
agggctatca
tattcttacg
tactggtcgt
tcaaaatgta
tctggatatt
tactaatcaa

cggtggcctc

ctttatattc
ttaaatatgg
atttgtataa
attcttattt
agaagatgaa
ttggatttgc
aggtagtctc
atctaagcta
tacagaagca
gtaattcaaa
tcttcttttyg
tattcaaagc
gtatattcat
gctaataatt
aatcaggatt
gctccttectg
aataacgttc
tctaaatcct
aaagatattt
atattgattg
gctgctggct
gttttatctt
gttcgcgecat
ctttcaggtc
gtgactggtyg
ggtatttcca
accagcaagg
agaagtattg

actgattata

23/31

tcttattact
cgattctcaa
cgcatatgat
aacgccttat
attaactaaa
atcagcattt
tcagacctat
tcgctatgtt
aggttattca
tgaaattgtt
ctcaggtaat
aatcaggcga
ctgacgttaa
ttgatatggt
atattgatga
gtggtttctt
gggcaaagga
caaatgtatt
tagataacct
agggtttgat
ctcagcgtgg
ctgctggtgg
taaagactaa
agaagggttc
aatctgccaa
tgagcgtttt
ccgatagttt
ctacaacggt

aaaacacttc

ggctcgaaaa
ttaagcccta
actaaacagg
ttatcacacg
atatatttga
acatatagtt
gattttgata
ttcaaggatt
ctcacatata
aaatgtaatt
tgaaatgaat
atccgttatt
acctgaaaat
tggttcaatt
attgccatca
tgttccgcaa
tttaatacga
atctattgac
tcctecaattce
atttgaggtt
cactgttgca
ttcgttcggt
tagccattca
tatctctgtt
tgtaaataat
tcctgttgca
gagttcttct
taatttgcgt

tcaagattct

tgcctctgcecce
ctgttgagcg
ctttttctag
gtcggtattt
aaaagttttc
atataaccca
aattcactat
ctaagggaaa
ttgatttatg
aattttgttt
aattcgcctc
gtttctcecceg
ctacgcaatt
ccttccataa
tctgataatc
aatgataatg
gttgtcgaat
ggctctaatc
ctttctactg
cagcaaggtg
ggcggtgtta
atttttaatg
aaaatattgt
ggccagaatg
ccatttcaga
atggctggcg
actcaggcaa
gatggacaga

ggcgtaccgt

taaattacat
ttggctttat
taattatgat
caaaccatta
tcgcgttcett
acctaagccg
tgactcttct
attaattaat
tactgtttcc
tcttgatgtt
tgcgcgattt
atgtaaaagg
tctttatttce
ttcagaagta
aggaatatga
ttactcaaac
tgtttgtaaa
tattagttgt
ttgatttgcc
atgctttaga
atactgaccg
gcgatgtttt
ctgtgccacg
tcececttttat
cgattgagcg
gtaatattgt
gtgatgttat
ctcttttact

tcctgtctaa

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

5400
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aatcccttta
atacgtgctc
gtgtggtggt
tcgctttctt
gggggctcce
atttgggtga
cgttggagtc
ctatctcggg
agaatatgtg
ttcgactgcg
ggaagatact
cccccectgac
actataaaga
ctttcggttt
cactcagttc
agtccgaccg
caaaagcacc
tgcgccggtt
ttacctcggt
gttttttcgt
cttattaagg
agattatcaa
atctaaagta
cctatctcag
ataactacga
ccacgctcac
cggggatcga
cgggaagatg
gccgtcececegt

ttagaaaaac

atcggcctcc
gtcaaagcaa
tacgcgcagc
cccttecttt
tttagggttc
tggttcacgt
cacgttcttt
acggatcgct
atacaggata
gcgagcggaa
taacagggaa
aagcatcacg
taccaggcgt
accggtgtca
cgggtaggca
ctgcgcctta
actggcagca
aaggctaaac
tcaaagagtt
tttcagagca
ggtctgacgc
aaaggatctt
tatatgagta
cgatctgtct
tacgggaggg
cggctccaga
ccagttggtg
cgtgatctga
caagtcagcg

tcatcgagca

24/31

tgtttagctc
ccatagtacg
gtgaccgcta
ctcgccacgt
cgatttagtg
agtgggccat
aatagtggac
tcatgtggca
tattccgctt
atggcttacg
gtgagagggc
aaatctgacg
ttccecectgg
ttccgectgtt
gttcgctcca
tccggtaact
gccactggta
tgaaaggaca
ggtagctcag
agagattacg
tcagtggaac
cacctagatc
aacttggtct
atttcgttca
cttaccatct
tttatcagca
attttgaact
tccttcaact
taatgctctg

tcaaatgaaa

ccgctctgat
cgccctgtag
cacttgccag
tcgccggcett
ctttacggca
cgccctgata
tcttgttcca
ggagaaaaaa
cctcgctcac
aacggggcgyg
cgcggcaaag
ctcaaatcag
cggctccctc
atggccgcgt
agctggactg
atcgtcttga
attgatttag
agttttggtg
agaaccttcg
cgcagaccaa
gaaaactcac
cttttaaatt
gacagttacc
tccatagttg
ggccccagtg
ataaaccagc
tttgctttgce
cagcaaaagt
ccagtgttac

ctgcaattta

tccaacgagg
cggcgcatta
cgccctageg
tccecegtcaa
cctcgacccc
gacggttttt
aactggaaca
ggctgcaccg
tgactcgcta
agatttcctg
ccgtttttcecc
tggtggcgaa
gtgcgctctce
ttgtctcatt
tatgcacgaa
gtccaacccg
aggagttagt
actgcgctcc
aaaaaccgcc
aacgatctca
gttaagggat
aaaaatgaag
aatgcttaat
cctgactccc
ctgcaatgat
cagccgattc
cacggaacgg
tcgatttatt
aaccaattaa

ttcatatcag

aaagcacgtt
agcgcggcegyg
cccgctectt
gctctaaatc
aaaaaacttg
cgccctttga
acactcaacc
gtgcgtcage
cgctcggtcg
gaagatgcca
ataggctccg
acccgacagg
ctgttcctgce
ccacgcctga
ccccecececgtte
gaaagacatg
cttgaagtca
tccaagccag
ctgcaaggcg
agaagatcat
tttggtcatg
ttttaaatca
cagtgaggca
cgtcgtgtag
accgcgagac
gagctcgccce
tctgcgttgt
caacaaagcc
ccaattctga

gattatcaat

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
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accatatttt
taggatggca
tattaatttc
tgaatccggt
gccattacgce
cgcctgagcg
atgcaaccgg
ttcttctaat
atcaggagta
tagtctgacc
caactctggc
attatcgcga
cctcgagcaa
gtaagcagac
gagattttga
ttgatttata
aaaaatttaa
caatcttcct
tagttttacg
tgatagcctt
gaacggttga
aatctttacc
tttatccttg
ttggtacaac

tgccttgcect

<210> 32

tgaaaaagcc
agatcctggt
ccctcgtcaa
gagaatggca
tcgtcatcaa
agacgaaata
cgcaggaaca
acctggaatg
cggataaaat
atctcatctg
gcatcgggct
gcccatttat
gacgtttccc
agttttattg
gacacaacgt
agggattttg
cgcgaatttt
gtttttgggg
attaccgttc
tgtagacctc
atatcatatt
tacacattac
cgttgaaata
cgatttagct

gtatgattta

25/31

gtttctgtaa
atcggtctgc
aaataaggtt
aaagcttatg
aatcactcgc
cgcgatcgcet
ctgccagcgc
ctgttttccc
gcttgatggt
taacatcatt
tcccatacaa
acccatataa
gttgaatatg
ttcatgatga
ggctttccce
ccgatttcgg
aacaaaatat
cttttctgat
atcgattctc
tcaaaaatag
gatggtgatt
tcaggcattg
aaggcttctc
ttatgctctg

ttggatgtt

<211>
<212>
<213>

<220>
<223>

8669
DNA
Artificial

VCSM13 interference-resistant helper phage,

tgaaggagaa
gattccgact
atcaagtgag
catttctttc
atcaaccaaa
gttaaaagga
atcaacaata
ggggatcgca
cggaagaggc
ggcaacgcta
tcgatagatt
atcagcatcc
gctcataaca
tatattttta
ccccecececect
cctattggtt
taacgtttac
tatcaaccgg
ttgtttgctc
ctaccctctc
tgactgtctc
catttaaaat
ccgcaaaagt

aggctttatt

aactcaccga
cgtccaacat
aaatcaccat
cagacttgtt
ccgttattca
caattacaaa
ttttcacctg
gtggtgagta
ataaattccg
cctttgccat
gtcgcacctg
atgttggaat
ccccttgtat
tcttgtgcaa
gcaggtctcg
aaaaaatgag
aatttaaata
ggtacatatg
cagactctca
cggcatgaat
cggcctttcet
atatgagggt
attacagggt

gcttaatttt

ggcagttcca
caatacaacc
gagtgacgac
caacaggcca
ttcgtgattyg
caggaatcga
aatcaggata
accatgcatc
tcagccagtt
gtttcagaaa
attgcccgac
ttaatcgcgg
tactgtttat
tgtaacatca
ggctattctt
ctgatttaac
tttgcttata
attgacatgc
ggcaatgacc
ttatcagcta
cacccttttg
tctaaaaatt
cataatgttt

gctaattctt

complete genome.

7260

7320

7380

7440

7500

7560

7620

7680

7740

7800

7860

7920

7980

8040

8100

8160

8220

8280

8340

8400

8460

8520

8580

8640

8669
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<400> 32
tgcctgactc

tgctgcaatg
gccagccgat
ccacggaacg
ttcgatttat
caaccaatta
attcatatca
aaactcaccg
tcgtccaaca
gaaatcacca
ccagacttgt
accgttattc
acaattacaa
attttcacct
agtggtgagt
cataaattcc
acctttgcca
tgtcgcacct
catgttggaa
cccccttgta
atcttgtgca
ctgcaggtct
ttaaaaaatg
acaatttaaa
ggggtacata
tccagactct
tccggcatga
tccggecttt

atatatgagg

cccgtcegtgt
ataccgcgag
tcgagctcgce
gtctgcgttg
tcaacaaagc
accaattctg
ggattatcaa
aggcagttcc
tcaatacaac
tgagtgacga
tcaacaggcc
attcgtgatt
acaggaatcg
gaatcaggat
aaccatgcat
gtcagccagt
tgtttcagaa
gattgcccga
tttaatcgcg
ttactgttta
atgtaacatc
cgggctattc
agctgattta
tatttgctta
tgattgacat
caggcaatga
atttatcagc
ctcacccttt

gttctaaaaa

26/31

agataactac
acccacgctc
ccggggatcg
tcgggaagat
cgccgtcececcg
attagaaaaa
taccatattt
ataggatggc
ctattaattt
ctgaatccgg
agccattacg
gcgcctgage
aatgcaaccg
attcttctaa
catcaggagt
ttagtctgac
acaactctgg
cattatcgcg
gcctcgagca
tgtaagcaga
agagattttg
ttttgattta
acaaaaattt
tacaatcttc
gctagtttta
cctgatagcc
tagaacggtt
tgaatcttta

tttttatcct

gatacgggag
accggctcca
accagttggt
gcgtgatctg
tcaagtcagc
ctcatcgagc
ttgaaaaagc
aagatcctgg
cccctcecgtcea
tgagaatggc
ctcgtcatca
gagacgaaat
gcgcaggaac
tacctggaat
acggataaaa
catctcatct
cgcatcgggc
agcccattta
agacgtttcc
cagttttatt
aaacacaacg
taagggattt
aacgcgaatt
ctgtttttgg
cgattaccgt
tttgtagacc
gaatatcatg
cctacacatt

tgcgttgaaa

ggcttaccat
gatttatcag
gattttgaac
atccttcaac
gtaatgctct
atcaaatgaa
cgtttctgta
tatcggtctg
aaaataaggt
aaaagcttat
aaatcactcg
acgcgatcgc
actgccagcg
gctgttttcce
tgcttgatgg
gtaacatcat
ttcccataca
tacccatata
cgttgaatat
gttcatgatg
tggctttccc
tgccgatttc
ttaacaaaat
ggcttttctt
tcatcgattc
tctcaaaaat
ttgatggtga
actcaggcat

taaaggcttc

ctggccccag
caataaacca
ttttgctttg
tcagcaaaag
gccagtgtta
actgcaattt
atgaaggaga
cgattccgac
tatcaagtga
gcatttcttt
catcaaccaa
tgttaaaagg
catcaacaat
cggggatcgce
tcggaagagg
tggcaacgct
atcgatagat
aatcagcatc
ggctcataac
atatattttt
cccecccecce
ggcctattgg
attaacgttt
attatcaacc
tcttgtttgce
agctaccctc
tttgactgtc
tgcatttaaa

tcccgcaaaa

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
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gtattacagg
ttgcttaatt
actattagta
caggttattg
aattgggaat
ttaaaacatg
atgacctctt
gcttccggtce
cttcctctta
gacctgattt
gattcaatga
actattaccc
cgtcgtctgg
tggcgttatg
tctacctgta
cgtcctgact
aagttgaaat
gcaagcctta
ttcttgtcaa
ttcatctgtc
tcgttccgge
atacaaatct
gtgttttagt
cgtattttac
tgtagccgtt
aaaagcggcc
gatggttgtt
gaaagcaagc

attttcaacg

gtcataatgt
ttgctaattc
gaattgatgc
accatttgcg
caactgttac
ttgagctaca
atcaaaagga
tggttcgctt
atctttttga
ttgatttatg
atatttatga
cctctggcaa
taaacgaggg
tatctgcatt
ataatgttgt
ggtataatga
taaaccatct
ttcactgaat
gattactctt
ctctttcaaa
taagtaacat
ccgttgtact
gtattctttc
ccgtttaatg
gctaccctcg
tttaactccc
gtcattgtcg
tgataaaccg

tgaaaaaatt

27/31

ttttggtaca
tttgccttge
caccttttca
aaatgtatct
atggaatgaa
gcaccagatt
gcaattaaag
tgaagctcga
tgcaatccgc
gtcattctcg
cgattccgca
aacttctttt
ttatgatagt
agttgaatgt
tccgttagtt
gccagttctt
caagcccaat
gagcagcttt
gatgaaggtc
gttggtcagt
ggagcaggtc
ttgtttcgcg
gcctcecttteg
gaaacttcct
ttccgatgcet
tgcaagcctc
gcgcaactat
atacaattaa

attattcgca

accgatttag
ctgtatgatt
gctcgecgececce
aatggtcaaa
acttccagac
cagcaattaa
gtactctcta
attaaaacgc
tttgcttctg
ttttctgaac
gtattggacg
gcaaaagcct
gttgctctta
ggtattccta
cgttttatta
aaaatcgcat
ttactactcg
gttacgttga
agccagccta
tcggttccect
gcggatttcg
cttggtataa
ttttaggttyg
catgaaaaag
gtctttcgcect
agcgaccgaa
cggtatcaag
aggctccttt

attcctttag

ctttatgctc
tattggatgt
caaatgaaaa
ctaaatctac
accgtacttt
gctctaagcc
atcctgacct
gatatttgaa
actataatag
tgtttaaagc
ctatccagtc
ctcgctattt
ctatgcctcg
aatctcaact
acgtagattt
aaggtaattc
ttctggtgtt
tttgggtaat
tgcgcctggt
tatgattgac
acacaattta
tcgetggggg
gtgccttegt
tctttagtcc
gctgagggtyg
tatatcggtt
ctgtttaaga
tggagccttt

ttgttccttt

tgaggcttta
taacgctact
tatagctaaa
tcgttcgcag
agttgcatat
atccgcaaaa
gttggagttt
gtctttcggg
tcagggtaaa
atttgagggg
taaacatttt
tggtttttat
taattccttt
gatgaatctt
ttcttccecaa
acaatgatta
tctcgtcagg
gaatatccgg
ctgtacaccg
cgtctgcgcc
tcaggcgatg
tcaaagatga
agtggcatta
tcaaagcctc
acgatcccgc
atgcgtgggce
aattcacctc
ttttttggag

ctattctcac

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
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tccgctgaaa
gtctggaaag
gctacaggcg
attgggcttg
ggcggttctyg
tatacttata
aatcctaatc
aggttccgaa
gaccccgtta
tactggaacg
gtttgtgaat
ggctctggtyg
gagggtggcg
tatgaaaaga
ctacagtctg
gatggtttca
gctggctcta
aatttccgtc
ggcgctggta
gtctttgcgt
atactgcgta
gtttcctcgg
gcttcggtaa
caattcttgt
gtgttcagtt
aggctgctat
aataatatgg
gttggtaaga
aggcttcaaa

ccggataagc

ctgttgaaag
acgacaaaac
ttgtagtttg
ctatccctga
agggtggcgg
tcaaccctct
cttctcttga
ataggcaggg
aaacttatta
gtaaattcag
atcaaggcca
gtggttctgg

gctctgaggg

tggcaaacgc
acgctaaagg
ttggtgacgt
attcccaaat
aatatttacc
aaccatatga
ttcttttata
ataaggagtc
tttccttectg
gatagctatt
gggttatctc
aattctcccg
tttcattttt
ctgtttattt
ttcaggataa
acctcccgca

cttctatatc

28/31

ttgtttagca
tttagatcgt
tactggtgac
aaatgagggt
tactaaacct
cgacggcact
ggagtctcag
ggcattaact
ccagtacact
agactgcgct
atcgtctgac
tggcggctct
aggcggttcc
taataagggg
caaacttgat
ttccggectt
ggctcaagtc
ttccecteect
attttctatt
tgttgccacc
ttaatcatgc
gtaactttgt
gctatttcat
tctgatatta
tctaatgcgc
gacgttaaac
tgtaactggc
aattgtagct
agtcgggagg

tgatttgctt

aaaccccata
tacgctaact
gaaactcagt
ggtggctctyg
cctgagtacg
tatccgcecctg
cctcttaata
gtttatacgg
cctgtatcat
ttccattctg
ctgcctcaac
gagggtggtyg
ggtggtggct
gctatgaccg
tctgtcgcta
gctaatggta
ggtgacggtyg
caatcggttg
gattgtgaca
tttatgtatg
cagttctttt
tcggctatct
tgtttcttgce
gcgctcaatt
ttcecetgttt
aaaaaatcgt
aaattaggct
gggtgcaaaa
ttcgctaaaa

gctattgggce

cagaaaattc
atgagggctg
gttacggtac
agggtggcgg
gtgatacacc
gtactgagca
ctttcatgtt
gcactgttac
caaaagccat
gctttaatga
ctcctgtcaa
gctctgaggg
ctggttccgg
aaaatgccga
ctgattacgg
atggtgctac
ataattcacc
aatgtcgccc
aaataaactt
tattttctac
gggtattccg
gcttactttt
tcttattatt
accctctgac
ttatgttatt
ttcttatttyg
ctggaaagac
tagcaactaa
cgcctcgegt

gcggtaatga

atttactaac
tctgtggaat
atgggttcct
ttctgagggt
tattccgggce
aaaccccgct
tcagaataat
tcaaggcact
gtatgacgct
ggatccattc
tgctggcggce
tggcggttct
tgattttgat
tgaaaacgcg
tgctgctatc
tggtgatttt
tttaatgaat
ttttgtcttt
attccgtggt
gtttgctaac
ttattattgc
cttaaaaagg
gggcttaact
tttgttcagg
ctctctgtaa
gattgggata
gctcgttage
tcttgattta
tcttagaata

ttcctacgat

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
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gaaaataaaa
tggaatgata
tgggatatta
ttagctgaac
actttatatt
gttaaatatg
aatttgtata
tattcttatt
cagaagatga
attggatttg
aaggtagtct
aatctaagct
ttacagaagc
ggtaattcaa
atcttectttt
gtattcaaag
tgtatattca
tgcaaataat
caatcaggat
cgctccttet
taataacgtt
ttctaaatcc
taaagatatt
gatattgatt
tgctgctggce
tgttttatct
agttcgcgca
gctttcaggt

tgtgactggt

acggcttgct
aggaaagaca
tttttcttgt
atgttgttta
ctcttattac
gcgattctca
acgcatatga
taacgcctta
aattaactaa
catcagcatt
ctcagaccta
atcgctatgt
aaggttattc
atgaaattgt
gctcaggtaa
caatcaggcg
tctgacgtta
tttgatatgg
tatattgatg
ggtggtttct
cgggcaaagg
tcaaatgtat
ttagataacc
gagggtttga
tctcagcgtyg
tctgctggtyg
ttaaagacta
cagaagggtt

gaatctgcca

29/31

tgttctcgat
gccgattatt
tcaggactta
ttgtcgtcgt
tggctcgaaa
attaagccct
tactaaacag
tttatcacac
aatatatttg
tacatatagt
tgattttgat
tttcaaggat
actcacatat
taaatgtaat
ttgaaatgaa
aatccgttat
aacctgaaaa
taggttctaa
aattgccatc
ttgttccgca
atttaatacg
tatctattga
ttcctcaatt
tatttgaggt
gcactgttgc
gttcgttcgg
atagccattc
ctatctctgt

atgtaaataa

gagtgcggta
gattggtttc
tctattgttg
ctggacagaa
atgcctctgc
actgttgagc
gctttttcta
ggtcggtatt
aaaaagtttt
tatataaccc
aaattcacta
tctaagggaa
attgatttat
taattttgtt
taattcgcct
tgtttctccc
tctacgcaat
cccttecatt
atctgataat
aaatgataat
agttgtcgaa
cggctctaat
cctttcaact
tcagcaaggt
aggcggtgtt
tatttttaat
aaaaatattg
tggccagaat

tccatttcag

cttggtttaa
tacatgctcg
ataaacaggc
ttactttacc
ctaaattaca
gttggcttta
gtaattatga
tcaaaccatt
ctcgcgttcet
aacctaagcc
ttgactcttc
aattaattaa
gtactgtttc
ttcttgatgt
ctgcgcgatt
gatgtaaaag
ttctttattt
attcagaagt
caggaatatg
gttactcaaa
ttgtttgtaa
ctattagttg
gttgatttgce
gatgctttag
aatactgacc
ggcgatgttt
tctgtgccac
gtccctttta

acgattgagc

tacccgttct
taaattagga
gcgttctgca
ttttgtcggt
tgttggcgtt
tactggtaag
ttccggtgtt
aaatttaggt
ttgtcttgcg
ggaggttaaa
tcagcgtctt
tagcgacgat
cattaaaaaa
ttgtttcatc
ttgtaacttg
gtactgttac
ctgttttacg
ataatccaaa
atgataattc
cttttaaaat
agtctaatac
ttagtgctcc
caactgacca
atttttcatt
gcctcacctce
tagggctatc
gtattcttac
ttactggtcg

gtcaaaatgt

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



10

15

20

25

30

35

40

45

50

55

42621PC01

aggtatttcc
taccagcaag
aagaagtatt
cactgattat
aatcggcctc
cgtcaaagca
ttacgcgcag
tcececttectt
ctttagggtt
atggttcacg
ccacgttctt
gacggatcgc
gatacaggat
ggcgagcgga
ttaacaggga
caagcatcac
ataccaggcg
taccggtgtc
ccgggtaggce
gctgcgcecctt
cactggcagc
taaggctaaa
ttcaaagagt
ttttcagagc
gggtctgacg
aaaaggatct
atatatgagt
gcgatctgtc

<210>
<211>

33
22

atgagcgttt
gccgatagtt
gctacaacgg
aaaaacactt
ctgtttagct
accatagtac
cgtgaccgct
tctcgccacg
ccgatttagt
tagtgggcca
taatagtgga
ttcatgtggc
atattccgcet
aatggcttac
agtgagaggg
gaaatctgac
tttccecectg
attccgcectgt
agttcgctcc
atccggtaac
agccactggt
ctgaaaggac
tggtagctca
aagagattac
ctcagtggaa
tcacctagat
aaacttggtc

tatttcgttc

30/31

ttcctgttge
tgagttcttc
ttaatttgcg
ctcaggattc
cccgctctga
gcgccectgta
acacttgcca
ttcgcecggcet
gctttacggce
tcgccctgat
ctcttgttcc
aggagaaaaa
tcctcgcetca
gaacggggcg
ccgcggcaaa
gctcaaatca
gcggctcecect
tatggccgcg
aagctggact
tatcgtcttg
aattgattta
aagttttggt
gagaaccttc
gcgcagacca
cgaaaactca
ccttttaaat
tgacagttac

atccatagt

aatggctggc
tactcaggca
tgatggacag
tggcgtaccg
ttctaacgag
gcggcgcatt
gcgccectage
ttccececgtca
acctcgaccc
agacggtttt
aaactggaac
aggctgcacc
ctgactcgct
gagatttcct
gcecgttttte
gtggtggcga
cgtgcgctcet
tttgtctcat
gtatgcacga
agtccaaccc
gaggagttag
gactgcgctc
gaaaaaccgc
aaacgatctc
cgttaaggga
taaaaatgaa

caatgcttaa

ggtaatattg
agtgatgtta
actcttttac
ttcctgtcta
gaaagcacgt
aagcgcggcyg
gccecgetect
agctctaaat
caaaaaactt
tcgcecctttg
aacactcaac
ggtgcgtcag
acgctcggtc
ggaagatgcc
cataggctcc
aacccgacag
cctgttcctg
tccacgcctg
acccccegtt
ggaaagacat
tcttgaagtc
ctccaagcca
cctgcaaggc
aagaagatca
ttttggtcat
gttttaaatc

tcagtgaggc

ttctggatat
ttactaatca
tcggtggcect
aaatcccttt
tatacgtgct
ggtgtggtgg
ttcgectttet
cgggggctce
gatttgggtyg
acgttggagt
cctatctcgg
cagaatatgt
gttcgactgce
aggaagatac
gcccceectga
gactataaag
cctttcggtt
acactcagtt
cagtccgacc
gcaaaagcac
atgcgccggt
gttacctcgg
ggttttttcg
tcttattaag
gagattatca
aatctaaagt

acctatctca

7080

7140

7200

7260

7320

7380

7440

7500

7560

7620

7680

7740

7800

7860

7920

7980

8040

8100

8160

8220

8280

8340

8400

8460

8520

8580

8640

8669
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31/31

<212> PRT
<213> Artificial

<220>
<223> signal sequence

<400> 33
Met Lys Tyr Leu Leu Pro Thr Ala Ala Ala Gly Leu Leu Leu Leu Ala

1 5 10 15

Ala Gln Pro Ala Met Ala
20



