2014004579
SEQUENCE LISTING

<110> Humabs BioMed SA

<120> Human Cytomegalovirus vaccine compositions and method of
producing the same

<130> HBO1PO10WO1
<160> 55
<179> PatentIn version 3.5

<210> 1

<211> 22

<212> PRT

<213> Artificial Sequence

<220>
<223> signal peptide

<400> 1

Met Ser Pro Lys Asp Leu Thr Pro Phe Leu Thr Ala Leu Trp Leu Leu
1 5 10 15

Leu Gly His Ser Arg Val
20

<210> 2

<211> 66

<212> DNA

<213> Artificial Sequence

<220>
<223> signal sequence

<400> 2
atgtctccta aagacctgac tccattcctg accgccctgt ggectgectget ggggecattcc

cgtgtc

<210> 3

<211> 151

<212> PRT

<213> Artificial Sequence

<220>
<223> UL128
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2014004579
<400> 3

Pro Arg Val Arg Ala Glu Glu Cys Cys Glu Phe Ile Asn Val Asn His
1 5 10 15

Pro Pro Glu Arg Cys Tyr Asp Phe Lys Met Cys Asn Arg Phe Thr Vval
20 25 30

Ala Tyr Val Leu Arg Cys Pro Asp Gly Glu Val Cys Tyr Ser Pro Glu
35 40 45

Lys Thr Ala Glu Ile Arg Gly Ile Val Thr Thr Met Thr His Ser Leu
50 55 60

Thr Arg Gln Val Val His Asn Lys Leu Thr Ser Cys Asn Tyr Asn Pro
65 70 75 80

Leu Tyr Leu Glu Ala Asp Gly Arg Ile Arg Cys Gly Lys Val Asn Asp
85 90 95

Lys Ala Gln Tyr Leu Leu Gly Ala Ala Gly Ser Val Pro Tyr Arg Trp
100 105 110 -

Ile Asn Leu Glu Tyr Asp Lys Ile Thr Arg Ile Val Gly Leu Asp Gln
115 120 125

Tyr Leu Glu Ser Val Lys Lys His Lys Arg Leu Asp Val Cys Arg Ala
130 135 140

Lys Met Gly Tyr Met Leu Gln
145 150

<210> 4

<211> 453

<212> DNA

<213> Artificial Sequence

<220>
<223> UL128

<400> 4
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cctegtgtcc
tgctacgact
ggcgaagtgt
acacacagtc
ctgtatctgg
ctgctgggag
acccgcattg
gtctgccegeg
<210> 5

<211> 18

<212> PRT

<213>

<220>

<223> T2A

<400> 5

gtgctgaaga
tcaagatgtg
gttattcccc
tgactcggca
aagccgacgg
ccgetggetc

tgggactgga

caaaaatggsg

gtgctgtgag
taataggttc
cgagaagact
ggtggtccat
tcgaatccgt
agtcccatac
tcagtacctg

atatatgctg

Artificial Sequence

2014004579

ttcatcaacg
accgtggcectt
gcagaaatca
aacaaactga
tgtggcaagg
agatggatta
gaaagcgtga

cag

tgaatcaccc
acgtcctgeg
ggggcattgt
cctcatgcaa
tcaatgataa
acctggagta

dgaaacacaa

ccctgaaagg
ctgcccagat
caccacaatg
ctacaatcct
agctcagtac

tgacaagatc

gagactggac

Glu Gly Arg Gly Ser Leu Leu Thr Cys Gly Asp Val Glu Glu Asn Pro

1

Gly Pro

<210> 6

<211> 54
<212> DNA
<213>

<220>

<223> T2A

<400> 6

5

Artificial Sequence

10

15

gaggggagag ggtccctget gacatgtgge gacgtggagg aaaaccccgg ccct

210> 7

<211> 186
<212> PRT
<213>

Artificial Sequence
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2014004579
<220>
<223> UL13ev1
<400> 7
Trp Ser Thr Leu Thr Ala Asn Gln Asn Pro Ser Pro Pro Trp Ser Lys
1 5 10 15

Leu Thr Tyr Ser Lys Pro His Asp Ala Ala Thr Phe Tyr Cys Pro Phe
20 25 30

Leu Tyr Pro Ser Pro Pro Arg Ser Pro Ser Gln Phe Ser Gly Phe Gln
35 40 45

Arg val Ser Thr Gly Pro Glu Cys Arg Asn Glu Thr Leu Tyr Leu Leu
50 55 60

Tyr Asn Arg Glu Gly Gln Thr Leu Val Glu Arg Ser Ser Thr Trp Val
65 70 75 80

Lys Lys Val Ile Trp Tyr Leu Ser Gly Arg Asn Gln Thr Ile Leu Gln
85 90 95

Arg Met Pro Arg Thr Ala Ser Lys Pro Ser Asp Gly Asn Val Gln Ile
100 105 110

Ser Val Glu Asp Ala Lys Ile Phe Gly Ala His Met Val Pro Lys Gln
115 120 125

Thr Lys Leu Leu Arg Phe Val Val Asn Asp Gly Thr Arg Tyr Gln Met
130 135 140

Cys Val Met Lys Leu Glu Ser Trp Ala His Val Phe Arg Asp Tyr Ser
145 150 155 160

Val Ser Phe Gln Val Arg Leu Thr Phe Thr Glu Ala Asn Asn Gln Thr
165 170 175

Tyr Thr Phe Cys Thr His Pro Asn Leu Ile
180 185
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<210> 8

<211> 558
<212> DNA
<213>

<220>
<223>

<400> 8
tggagcacac

aaacctcatg
ccaagtcagt
ctgtacctgc
aagaaagtca
actgccagta
ggggcacata
cgctaccaga
gtgtecttcc
actcatccta
<210> 9

<211> 22
<212> PRT

<213>

<220>

<223> F2A

<400> 9

tgactgctaa
acgcagccac
tcagcggatt
tgtataacag
tctggtatct
agccttcaga
tggtgcccaa
tgtgcgtgat
aggtccgtct

atctgatc

Artificial Sequence

ccagaatccc
attctactgc
tcagcgagtg
ggagggacag
gtctgggegg
cggaaacgtg
gcagacaaaa
gaagctggag

gacctttaca

Artificial Sequence

2014004579

Nucleotide sequence encoding UL130_vil

tccccaccct
ccttttctgt
tctactgggc
accctggtgg
aatcagacaa
cagatcagtg
ctgctgagat
agectgggecc

gaagctaaca

ggagcaagct
atccaagtcc
ccgagtgtcg
aacggtccag
ttctgcagag
tcgaggatgc
ttgtggtcaa
acgtctttcg

atcagactta

gacctactct
tccaaggtct
taatgaaacc
cacatgggtg
gatgccccgg
taaaattttc
tgacggcact
agattattca

caccttctgt

Val Lys Gln Thr Leu Asn Phe Asp Leu Leu Lys Leu Ala Gly Asp Val

1

5

Glu Ser Asn Pro Gly Pro

<210> 10
<211> 66
<212> DNA

20

10
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<213>

<220>
<223>

<400>

gtgaagcaga ccctgaactt tgacctgctg aaactggcag gcgacgtgga gagcaatcca

ggacca

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

<220>
<223>

<400>
Gln Cys

1

His Tyr

Lys Tyr

Ala Ser
50

Thr Glu
65

Gly Gly

Pro His

<210>
<211>
<212>

Artificial Sequence

F2A

10

11
111
PRT

Artificial Sequence

UL131Avl

11

Gln

Trp

Val

35

His

Val

Thr

Ala

12
333
DNA

Arg

Asp

20

Glu

Gly

Ser

Asn

Arg
100

Glu

Ala

Gln

Leu

L.eu

Lys

85

Ser

Thr

Cys

Leu

Asp

Leu

70

Arg

Leu

Ala

Ser

Val

Asn

55

Ile

Thr

Glu

Glu

Arg

Asp

40

Phe

Ser

Thr

Phe

Lys

Ala

25

Leu

Asp

Asp

Phe

Ser
105

2014004579

Asn

10

Leu

Thr

Val

Phe

Asn

90

Val

Seite 6

Asp

Pro

Leu

Leu

Arg

75

Ala

Arg

Tyr

Asp

Asn

Lys

60

Arg

Ala

Leu

Tyr

Gln

Tyr

45

Arg

Gln

Gly

Phe

Arg

Thr

30

His

Ile

Asn

Ser

Ala
110

Val Pro
15

Arg Tyr

Tyr Asp

Asn Val

Arg Arg
80

Leu Ala
95

Asn

60

66



2014004579
<213> Artificial Sequence

<220>
<223> Nucleotide sequence encoding UL131_vi1

<400> 12
cagtgccagc gagagaccgc agaaaagaac gactactatc gggtgcctca ctattgggac

gcatgttctc gagccctgee agatcagacc cgttacaaat atgtggagca getggtcgac
ctgacactga actaccacta tgatgcctcc catggcctgg acaatttcga tgtgctgaag
agaatcaacg tgactgaagt ctctctgctg attagtgatt tcaggcggca gaacagacgc
ggcggaacca ataagcgcac tacctttaac gctgcagget ccctggeccc acatgctagg

tcactggagt tctccgtgeg getgtttget aac

<210> 13

<211> 7

<212> PRT

<213> Artificial Sequence

<220>
<223> TEV site

<400> 13

Glu Asn Leu Tyr Phe Gln Gly
1 5

<210> 14

<211> 21

<212> DNA

<213> Artificial Sequence

<220>
<223> TEV site

<400> 14
gaaaatctgt actttcaggg g

<210> 15

<211> 4

<212> PRT

<213> Artificial Sequence

<220>
<223> GS 1linker
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<400>

2014004579

15

Ser Gly Ser Gly

1

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

<220>
<223>

<400>

16

12

DNA

Artificial Sequence

GS linker

16

ageggttctg gc 12

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

<220>
<223>

<400>

17
20
PRT
Artificial Sequence

tandem Strep-tag vi

17

Trp Ser His Pro Gln Phe Glu Lys Gly Ser Gly Ser Trp Ser His Pro

1

5 10 15

Gln Phe Glu Lys

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

<220>
<223>

<400>

20

18
60
DNA
Artificial Sequence

tandem Strep-tag_vl

18

tggtcacacc cacagtttga aaaaggtagc ggttcctggt cacacccaca gtttgaaaaa 60

<210>
<211>
<212>

19
19
PRT
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<213>

<220>
<223>

<400>

2014004579
Artificial Sequence

Mouse IgG signal peptide

19

Met Gly Trp Ser Cys Ile Ile Leu Phe Leu Val Ala Thr Ala Thr Gly

1

5 10 15

Val His Ser

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

<220>
<223>

<400>

20

57

DNA

Artificial Sequence

Mouse IgG signal peptide nt seq

20

atgggttggt cctgtatcat cctgttcctg gtcgctaccg ctactggggt gcatagt 57

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

<220>
223>

<400>

21
688
PRT
Artificial Sequence

Amino acid sequence of gH_vil

21

Gly Ala Asp Ala Ala Ser Glu Ala Leu Asp Pro His Ala Phe His Leu

1

5 10 15

Leu Leu Asn Thr Tyr Gly Arg Pro Ile Arg Phe Leu Arg Glu Asn Thr

20 25 30

Thr Gln Cys Thr Tyr Asn Ser Ser Leu Arg Asn Ser Thr Val Val Arg

35 40 45

Glu Asn Ala Ile Ser Phe Asn Phe Phe Gln Ser Tyr Asn Gln Tyr Tyr

50

55 60

Seite 9



Val

65

Phe

Arg

Ser

Thr

Pro

145

Gly

His

Tyr

Phe

Ile

225

Asp

val

Phe

Leu

Leu

Phe

Thr

130

Pro

Leu

Asp

Leu

Phe

210

Phe

Asn

Lys

His

Asn

Asn

Pro

115

Val

Gln

His

Leu

Met

195

Val

Gly

Phe

Lys

Met

Gln

Thr

100

Gln

Pro

Thr

Arg

Leu

180

Asp

val

His

Ile

Thr
260

Pro
Val
85

Tyr
Gln
Pro
Thr
Pro
165
Phe
Glu
Thr
Leu
Leu

245

Gln

Arg

70

Asp

Ala

Leu

Pro

Pro

150

His

Ser

Leu

Val

Pro

230

Arg

Leu

Cys

Leu

Leu

Lys

Ile

135

His

Phe

Thr

Arg

Ser

215

Arg

Gln

Asn

Leu

Thr

Val

Ala

120

Asp

Asp

Asn

val

Tyr

200

Ile

val

Thr

Arg

2014004579

Phe Ala Gly Pro

Glu

Ser

105

Gln

Leu

Trp

Gln

Thr

185

val

Asp

Leu

Glu

His
265

Thr

1%

Lys

Asp

Ser

Lys

Thr

170

Pro

Lys

Asp

Phe

Lys

250

Ser

75

Leu

Asp

Ser

Ile

Gly

155

Cys

Cys

Ile

Asp

Lys

235

His

Tyr

Glu

Leu

Leu

Pro

140

Ser

Ile

Leu

Thr

Thr

220

Ala

Glu

Leu

Seite 10

Leu

Arg

Ala

Gly

125

His

His

Leu

His

Leu

205

Pro

Pro

Leu

Lys

Ala

Tyr

Ser

110

Gln

val

Thr

Phe

Gln

190

Thr

Met

Tyr

Leu

Asp
270

Glu

Gln

95

Tyr

Gln

Trp

Thr

Asp

175

Gly

Glu

Leu

Gln

Val

255

Ser

Gln

80

Gln

Arg

Pro

Met

Ser

160

Gly

Phe

Asp

Leu

Arg

240

Leu

Asp



Phe

Leu

Arg

305

Ala

Ile

Gln

Leu

Thr

385

Ile

Arg

Ser

Leu

Ile
465

Leu

Arg

290

Cys

Leu

Ser

Glu

Leu

370

Pro

Leu

Gln

Phe

Val

450

val

Asp

275

Asn

Gln

Ala

Ile

Phe

355

Leu

Asp

Ser

Ile

Leu

435

His

Glu

Ala

Ser

Met

Leu

Pro

340

Met

Tyr

Gln

Lys

Ala

420

Ser

Ser

Thr

Ala

Phe

Leu

Phe

325

Arg

Ile

Pro

Ile

Gln

405

Asp

Ala

Met

Gly

Leu

His

Asp

310

Ala

Ala

Thr

Thr

Thr

390

Asn

Phe

Phe

Leu

Leu
470

Asp

Arg

295

Arg

Ala

Leu

Cys

Ala

375

Asp

Gln

Ala

Ala

val

455

Cys

Phe

280

Tyr

Arg

Ala

Asp

Leu

360

Val

Ile

Gln

Leu

Arg

440

His

Ser

2014004579

Asn Tyr Leu Asp

Ala

Thr

Arg

Arg

345

Ser

Asp

Thr

His

Gln

425

Gln

Thr

Leu

Val Asp

val Glu
315

Gln Glu
330

Gln Ala

Gln Thr

Leu Ala

Ser Leu

395

Leu Ile

410

Leu His

Glu Leu

Thr Glu

Ala Glu
475

Val

300

Met

Glu

Ala

Pro

Lys

380

Val

Pro

Lys

Tyr

Arg

460

Leu

Seite 11

Leu

285

Leu

Ala

Ala

Leu

Pro

365

Arg

Arg

Gln

Thr

Leu

445

Arg

Ser

Ser

Lys

Phe

Gly

Leu

350

Arg

Ala

Leu

Trp

His

430

Met

Glu

His

Ala

Ser

Ala

Thr

335

Gln

Thr

Leu

val

Ala

415

Leu

Gly

Ile

Phe

Leu

Gly

Tyr

320

Glu

Ile

Thr

Trp

Tyr

400

Leu

Ala

Ser

Phe

Thr
480



Gln

Pro

Arg

Ser

Leu

545

Glu

Ser:

Gln

Thr

Phe

625

Asn

Pro

Leu

Leu

Cys

Leu

Ile

530

Phe

His

Tyr

Thr

His

610

Cys

Ile

Tyr

Leu

Leu

Ser

Phe

515

Leu

Cys

val

Pro

Asp

595

Ser

Gln

Met

Asn

Lys
675

Ala

Ser

500

Pro

Ser

Leu

Ser

Val

580

Ser

Ile

Ser

Tyr

Glu

660

Asn

His

485

Ser

Asp

Thr

Pro

Tyr

565

Ser

Gln

Thr

Ala

Met

645

Val

Gly

Pro

Gly

Ala

Met

L.eu

550

val

Thr

Ser

Ala

Leu

630

His

val

Thr

His

Arg

Thr

Gln

535

Gly

Val

Thr

Lys

Ala

615

Leu

Asp

val

Val

His

Arg

Val

520

Pro

Glu

Thr

Val

Cys

600

Leu

Glu

Ser

Ser

Leu
680

Glu

Asp

505

Pro

Ser

Ser

Asn

Val

585

Glu

Asn

Tyr

Asp

Ser

665

Glu

2014004579

Tyr Leu Ser

490

His

Ala

Thr

Phe

Gln

570

Gly

Leu

Ile

Asp

Asp

650

Pro

Val

Ser

Thr

Leu

Ser

555

Tyr

Gln

Thr

Ser

Asp

635

Val

Arg

Thr

Leu

val

Glu

540

Ala

Leu

Ser

Arg

Leu

620

Thr

Leu

Thr

Asp

Seite 12

Asp

Glu

Pro

525

Thr

Leu

Ile

Leu

Asn

605

Glu

Gln

Phe

His

Val
685

Leu

Arg

510

Ala

Phe

Thr

Lys

Ile

590

Met

Asn

Gly

Ala

Tyr

670

Val

Tyr

495

Leu

Ala

Pro

val

Gly

575

Ile

His

Cys

val

Leu

655

Leu

Val

Thr

Thr

Leu

Asp

Ser

560

Ile

Thr

Thr

Ala

Ile

640

Asp

Met

Asp



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

22
2064
DNA

<220>
<223>

<400> 22
ggagcagacg

tacggccgac
ctgagaaata
aaccagtact
ttcctgaacc
tatgctctgg
caggacagtc
catgtgtgga
ggtctgcaca
ttctccaccg
gtgaagatta
ccaatgetgce
gataacttta
cagctgaatc
aactacctgg
ctgaagagcg
gcactggcac
agagctctgg
tcccagaccce
agagctctgt

atcctgtcta

cagcatcaga
caatccgttt
gcactgtggt
atgtgttcca
aggtggatct
tgtctaagga
tgggacagca
tgccccectcea
gaccacattt
tgacaccctg
ctctgaccga
tgatttttgg
tcctgegtcea
gccattcata
acctgtccgce
gcaggtgcca
tgttcgcagc
atcgccaggc
caccacgaac
ggacacccga

aacagaacca

Artificial Sequence

ggccctggac
cctgagggag
ccgcgaaaac
catgccaaga
gacagagact
cctggcaagt
gcctactacc
gacaactcca
caaccagaca
tctgcatcag
agacttcttt
acacctgcect
gactgagaaa
tctgaaagat
tctgetgega
gatgctggac
cgctcgacag
agccctgetg
taccctgetg
tcagatcact

gcagcacctg

2014004579

Nucleotide Sequence encoding gH_v1l

cctcacgcectt
aataccacac
gccattagtt
tgtctgtttg
ctggaaaggt
tatcgctcat
gtcccacctc
cacgactgga
tgcatcctgt
ggattctacc
gtggtcaccg
cgegtgetgt
cacgaactgc
tccgactttce
aatagcttcc
aggcggacag
gaggaagcag
cagatccagg
ctgtacccaa
gacattacca

atcccacagt

ttcatctgcet
agtgcacata
ttaatttctt
ctggacccct
accagcagcg
ttccccagea
caatcgatct
aggggtcaca
ttgatggcca
tgatggatga
tgagcatcga
tcaaggcccc
tggtcctggt
tggatgccgce
atcgttatgc
tggagatggc
gaactgagat
agttcatgat
ccgeegtgga
gcctggtecg

gggccctgeg

Seite 13

gctgaacacc
taactccagc
tcagtcatac
ggcagagcag
gctgaatacc
gctgaaagct
gtcaattcct
taccacatcc
cgacctgectg
gctgagatat
cgatgacaca
ataccagcga
gaagaaaacc
tctggacttc
agtcgatgtg
ctttgcttac
ctctattcct
tacttgtctg
cctggccaag
cctggtgtat

acagattgca

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260



gacttcgccc
caggagctgt
cgcgaaatct
cagctgectgg
tcagggcgac
ccagctacag
actttccccg
gaacatgtgt
agcaccacag
gagctgacta
gagaattgcg
aacattatgt
gtggtecgtgt
gaagtgactg
<210>
<211>

<212>
<213>

23
19
PRT

<220>
<223> P2A

<400> 23

tgcagctgca
acctgatggg
ttattgtgga
ctcatccaca
gtgaccacag
tgcccgetge
atctgttttg
catacgtggt
tggtcggecea
ggaatatgca
ctttttgtca
atatgcacga
ccagcccacg

atgtcgtggt

caagacccat
gagcctggtce
gacaggtctg
ccatgagtac
cctggaacgg
actgtctatc
cctgcctctg
cacaaaccag
gtccctgatce
cactacccat
gagtgcactg
tagcgatgac
aacccattat

cgac

Artificial Sequence

2014004579

ctggecttect
cactctatgc
tgcagcctgg
ctgtccgatc
ctgaccagac
ctgagtacca
ggcgagtcat
tatctgatca
attacacaga
tcaatcaccg
ctggaatacg
gtgctgtteg

ctgatgctgc

tcctgagege
tggtgcatac
ccgaactgtc
tgtatactcc
tgtttcccga
tgcagccttce
tctccgecct
aagggatttc
ctgacagcca
ccgctctgaa
atgacaccca
ctectggaccc

tgaagaatgg

ttttgcacgg
aactgagaga
tcacttcact
ctgttctagt
tgccaccgtc
tacactggag
gaccgtcagt
ctacccecgtg
gtctaagtgt
catttccctg
gggcgtgatc
atacaacgag

tacagtcctg

Ala Thr Asn Phe Ser Leu Leu Lys Gln Ala Gly Asp Val Glu Glu Asn

1

Pro Gly Pro

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

24
57
DNA

5

Artificial Sequence

10

Seite 14

15

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

20490

2064



2014004579
<220>
<223> P2A nt seq

<400> 24
gcaacaaact tttcactgct gaaacaggcc ggggatgtgg aggaaaatcc tggtcca

<210> 25

<211> 247

<212> PRT

<213> Artificial Sequence

<220>
<223> Amino acid sequence of gL_vi

<400> 25
Ala Val Ser Val Ala Pro Thr Ala Ala Glu Lys Val Pro Ala Glu Cys
1 5 10 15

Pro Glu Leu Thr Arg Arg Cys Leu Leu Gly Glu Val Phe Gln Gly Asp
20 25 30

Lys Tyr Glu Ser Trp Leu Arg Pro Leu Val Asn Val Thr Gly Arg Asn
35 40 45

Gly Pro Leu Ser Gln Leu Ile Arg Tyr Arg Pro Val Thr Pro Glu Ala
50 55 60

Ala Asn Ser Val Leu Leu Asp Asp Ala Phe Leu Asp Thr Leu Ala Leu
65 70 75 80

Leu Tyr Asn Asn Pro Asp Gln Leu Arg Ala Leu Leu Thr Leu Leu Ser
85 90 95

Ser Asp Thr Ala Pro Arg Trp Met Thr Val Met Arg Gly Tyr Ser Glu
100 105 110

Cys Gly Asp Gly Ser Pro Ala Val Tyr Thr Cys Val Asp Asp Leu Cys
115 120 125

Arg Gly Tyr Asp Leu Thr Arg Leu Ser Tyr Gly Arg Ser Ile Phe Thr
130 135 140

Seite 15



Glu
145

His val

Val val Ala

Leu Pro Val

Gly Leu Tyr

195

Pro Leu

210

Pro

Glu
225

Leu Lys

Pro Gln Ala

26
741
DNA

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

<220>
<223>

<400> 26

Leu Gly

Phe

Glu Leu

150

Ile Arg

165

Ser Thr

180

Asn Ala

Leu

Arg

Gln Thr

Asn

Ala

Val

His

Arg

Glu Ala

Ala

Ala

Glu
200

Lys

Leu
215

Asp

Val Asn

230

Val Asp

245

Ala

Arg

Artificial Sequence

2014004579

Val Pro Pro
155

Thr Arg Thr
170

Pro Glu Gly
185

Phe Cys Leu

Lys

Tyr Tyr

Pro Ala
235

Leu

Nucleotide sequence encoding gL_v1

gcagtctctg tggcaccaac cgcagcagag aaggtgcectg

aggcggtgtc
ctggtcaacg
actcctgagg
ctgtacaaca

ccaaggtgga

tatacctgcg

tgctgggega
tgacagggcg
ctgcaaacag
atcctgacca
tgactgtgat

tggatgacct

ggtgttccag
caatggtcct
tgtgectgetg
gctgagggca
gcgeggctac

gtgtcgaggc

ggagacaaat
ctgtctcage
gatgacgcat
ctgctgaccc
tctgaatgceg

tacgacctga

Ser Leu Phe

Asn Arg Ala

Ile Thr Leu

190

His Gln

205

Arg

Ala
220

Gly Leu

His Ser Arg

cagagtgccc
acgaatcctg
tgatcagata
ttctggatac
tgctgtctag
gcgatggaag

caaggctgtc

Seite 16

val
160

Asn

Val
175

Arg
Phe Tyr
Leu

Asp

Pro Pro

Gly
240

Tyr

agaactgaca
gctgagaccc
tcgecccgtce
cctggecectg
tgacacagct
tecctgecgtc

ttatggacgg

60

120

180

240

300

360

420



2014004579

agtatcttta ctgagcacgt cctgggattc gaactggtgc ctccaagcct gttcaatgtg

gtcgtggeca ttcggaacga ggctacccge acaaatcgag ccgtccgtet geccgtgtcet

actgccgetg cacctgaggg catcaccctg ttttacggac tgtataacgc tgtgaaggag

ttctgtctge gacaccagect ggatcccecct ctgetgegtc atctggacaa gtactatgcece

ggcctgecac ccgagctgaa acagacaaga gtcaacctge ccgcacacag ccgctatgga

ccccaggecg tggatgectcg t

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

<220>
<223>

<400>

27
22
PRT
Artificial Sequence

Amino acid sequence of P2A v2

27

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

1

5 10 15

Glu Glu Asn Pro Gly Pro

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

<220>
<223>

<400>

20

28

66

DNA

Artificial Sequence

Nucleotide sequence encoding P2A_v2

28

ggaagcggag caacaaactt ttcactgectg aaacaggccg gggatgtgga ggaaaatcct

ggtcca

<216>
<211>
<212>
<213>

<220>
<223>

29

26

PRT

Artificial Sequence

Amino acid sequence of P2A_v3

Seite 17

480

540

600

660

720

741

60

66



2014004579
<400> 29

Arg Lys Arg Arg Gly Ser Gly Ala Thr Asn Phe Ser Leu Leu Lys Gln
1 5 10 15

Ala Gly Asp val Glu Glu Asn Pro Gly Pro
20 25

<210> 30

<211> 78

<212> DNA

<213> Artificial Sequence

<220>
<223> Nucleotide sequence encoding P2A_v3

<400> 30
cgcaaacgcc geggaagegg agcaacaaac ttttcactgce tgaaacaggce cggggatgtg 60

gaggaaaatc ctggtcca 78

<210> 31

<211> 189

<212> PRT

<213> Artificial Sequence

<220>
<223> Amino acid sequence encoding UL130_v2

<400> 31
Ser Ser Trp Ser Thr Leu Thr Ala Asn Gln Asn Pro Ser Pro Pro Trp

1 5 10 15

Ser Lys Leu Thr Tyr Ser Lys Pro His Asp Ala Ala Thr Phe Tyr Cys
20 25 30

Pro Phe Leu Tyr Pro Ser Pro Pro Arg Ser Pro Ser Gln Phe Ser Gly
35 40 45

Phe Gln Arg Val Ser Thr Gly Pro Glu Cys Arg Asn Glu Thr Leu Tyr
506 55 60

Leu Leu Tyr Asn Arg Glu Gly Gln Thr Leu Val Glu Arg Ser Ser Thr
Seite 18



65

Trp

Leu

Gln

Lys

Gln

145

Tyr

Gln

val

Gln

Ile

Gln

130

Met

Ser

Thr

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

<220>
<223>

<400>
tcttcgtgga gcacactgac tgctaaccag aatccctccc

Lys
Arg
Ser
115

Thr

Cys

val

Tyr

32
567
DNA
Arti

Nucleotide sequence encoding UL130_v2

32

tactctaaac

aggtctccaa

gaaaccctgt

tgggtgaaga

ccccggactg

2014004579

70 75

Lys vVal Ile Trp Tyr Leu Ser Gly
85 90

Met Pro Arg Thr Ala Ser Lys Pro
100 105

Val Glu Asp Ala Lys Ile Phe Gly
120

Lys Leu Leu Arg Phe VvVal Val Asn
135

Val Met Lys Leu Glu Ser Trp Ala
150 155

Ser Phe Gln Val Arg Leu Thr Phe
165 170

Thr Phe Cys Thr His Pro Asn Leu
180 185

ficial Sequence

ctcatgacge agccacattc tactgccctt
gtcagttcag cggatttcag cgagtgtcta
acctgctgta taacagggag ggacagaccc
aagtcatctg gtatctgtct gggcggaatc

ccagtaagcc ttcagacgga aacgtgcaga

Arg

Ser

Ala

Asp

140

His

Thr

Ile

Asn

Asp

His

125

Gly

Val

Glu

Val

Gln

Gly

110

Met

Thr

Phe

Ala

caccctggag

ttctgtatcc

ctgggcccga

tggtggaacg

agacaattct

tcagtgtcga

Seite 19

80

Thr Ile
95

Asn Val

Val Pro

Arg Tyr

Arg Asp
160

Asn Asn
175

caagctgacc
aagtcctcca
gtgtcgtaat
gtccagcaca
gcagaggatg

ggatgctaaa

60

120

180

240

300

360



2014004579
attttcgggg cacatatggt gcccaagcag acaaaactgc tgagatttgt ggtcaatgac

ggcactcget accagatgtg cgtgatgaag ctggagagct gggcccacgt ctttcgagat
tattcagtgt ccttccaggt ccgtctgacc tttacagaag ctaacaatca gacttacacc

ttctgtactc atcctaatct gatcgtt

<210> 33

<211> 110

<212> PRT

<213> Artificial Sequence

<220>
<223> Amino acid sequence of UL131_v2

<400> 33

Cys Gln Arg Glu Thr Ala Glu Lys Asn Asp Tyr Tyr Arg Val Pro His
1 5 10 15

Tyr Trp Asp Ala Cys Ser Arg Ala Leu Pro Asp Gln Thr Arg Tyr Lys
20 25 30

Tyr Val Glu Gln Leu Val Asp Leu Thr Leu Asn Tyr His Tyr Asp Ala
35 40 45

Ser His Gly Leu Asp Asn Phe Asp Val Leu Lys Arg Ile Asn Val Thr
50 55 60

Glu val Ser Leu Leu Ile Ser Asp Phe Arg Arg Gln Asn Arg Arg Gly
65 70 75 80

Gly Thr Asn Lys Arg Thr Thr Phe Asn Ala Ala Gly Ser Leu Ala Pro
85 90 95

His Ala Arg Ser Leu Glu Phe Ser Val Arg Leu Phe Ala Asn
100 105 110

<210> 34

<211> 330

<212> DNA

<213> Artificial Sequence

Seite 20

420

480

540

567



2014004579
<220>
<223> Nucleotide sequence encoding UL131_v2

E;gg;gczgg agaccgcaga aaagaacgac tactatcggg tgcctcacta ttgggacgca 60
tgttctcgag ccctgeccaga tcagacccgt tacaaatatg tggagcaget ggtcgacctg 120
acactgaact accactatga tgcctcccat ggecctggaca atttcgatgt gctgaagaga 180
atcaacgtga ctgaagtctc tctgctgatt agtgatttca ggcggcagaa cagacgeggc 240
ggaaccaata agcgcactac ctttaacgct gcaggctccce tggccccaca tgctaggtca 300
ctggagttct ccgtgecgget gtttgctaac 330
<210> 35

<211> 690

<212> PRT

<213> Artificial Sequence

<2205
<223> gHv2

<400> 35
Arg Tyr Gly Ala Asp Ala Ala Ser Glu Ala Leu Asp Pro His Ala Phe

1 5 10 15

His Leu Leu Leu Asn Thr Tyr Gly Arg Pro Ile Arg Phe Leu Arg Glu
20 25 30

Asn Thr Thr Gln Cys Thr Tyr Asn Ser Ser Leu Arg Asn Ser Thr Val
35 40 45

Val Arg Glu Asn Ala Ile Ser Phe Asn Phe Phe Gln Ser Tyr Asn Gln
50 55 60

Tyr Tyr Val Phe His Met Pro Arg Cys Leu Phe Ala Gly Pro Leu Ala
65 70 75 80

Glu Gln Phe Leu Asn Gln Val Asp Leu Thr Glu Thr Leu Glu Arg Tyr
85 90 95

Gln Gln Arg Leu Asn Thr Tyr Ala Leu Val Ser Lys Asp Leu Ala Ser
Seite 21



Tyr

Gln

Trp

145

Thr

Asp

Gly

Glu

Leu

225

Gln

val

Ser

Ala

Ser

Arg

Pro

130

Met

Ser

Gly

Phe

Asp

210

Leu

Arg

Leu

Asp

Leu

290

Gly

Ser

115

Thr

Pro

Gly

His

Tyr

195

Phe

Ile

Asp

val

Phe

275

Leu

Arg

100

Phe

Thr

Pro

Leu

Asp

180

Leu

Phe

Phe

Asn

Lys

260

Leu

Arg

Cys

Pro

Val

Gln

His

165

Leu

Met

Val

Gly

Phe

245

Lys

Asp

Asn

Gln

Gln

Pro

Thr

150

Arg

Leu

Asp

val

His

230

Ile

Thr

Ala

Ser

Met

Gln

Pro

135

Thr

Pro

Phe

Glu

Thr

215

Leu

Leu

Gln

Ala

Phe

295

Leu

Leu

120

Pro

Pro

His

Ser

Leu

200

val

Pro

Arg

Leu

Leu

280

His

Asp

105

Lys

Ile

His

Phe

Thr

185

Arg

Ser

Arg

Gln

Asn

265

Asp

Arg

Arg

2014004579

Ala

Asp

Asp

Asn

170

Val

Tyr

Ile

Val

Thr

250

Arg

Phe

Tyr

Gln

Leu

Trp

155

Gln

Thr

Val

Asp

Leu

235

Glu

His

Asn

Ala

Asp

Ser

140

Lys

Thr

Pro

Lys

Asp

220

Phe

Lys

Ser

Tyr

val
300

Arg Thr val
Seite 22

Ser

125

Ile

Gly

Cys

Cys

Ile

205

Asp

Lys

His

Tyr

Leu

285

Asp

Glu

110

Leu

Pro

Ser

Ile

Leu

190

Thr

Thr

Ala

Glu

Leu

270

Asp

Val

Met

Gly

His

His

Leu

175

His

Leu

Pro

Pro

Leu

255

Lys

Leu

Leu

Ala

Gln

Val

Thr

160

Phe

Gln

Thr

Met

Tyr

240

Leu

Asp

Ser

Lys

Phe



305

Ala

Thr

Gln

Thr

Leu

385

Val

Ala

Leu

Gly

Ile

465

Phe

Tyr

Leu

Tyr

Glu

Ile

Thr

370

Trp

Tyr

Leu

Ala

Ser

450

Phe

Thr

Thr

Thr

Ala

Ile

Gln

355

Leu

Thr

Ile

Arg

Ser

435

Leu

Ile

Gln

Pro

Arg

Leu

Ser

340

Glu

Leu

Pro

Leu

Gln

420

Phe

Val

Val

Leu

Cys

500

Leu

Ala

325

Ile

Phe

Leu

Asp

Ser

405

Ile

Leu

His

Glu

Leu

485

Ser

Phe

310

Leu

Pro

Met

Tyr

Gln

390

Lys

Ala

Ser

Ser

Thr

470

Ala

Ser

Pro

Phe

Arg

Ile

Pro

375

Ile

Gln

Asp

Ala

Met

455

Gly

His

Ser

Asp

Ala

Ala

Thr

360

Thr

Thr

Asn

Phe

Phe

440

Leu

Leu

Pro

Gly

Ala

Ala

Leu

345

Cys

Ala

Asp

Gln

Ala

425

Ala

val

Cys

His

Arg

505

Thr

2014004579

Ala

330

Asp

Leu

val

Ile

Gln

410

Leu

Arg

His

Ser

His

490

Arg

315

Arg

Arg

Ser

Asp

Thr

395

His

Gln

Gln

Thr

Leu

475

Glu

Asp

Gln

Gln

Gln

Leu

380

Ser

Leu

Leu

Glu

Thr

460

Ala

Tyr

His

Val Pro Ala
Seite 23

Glu

Ala

Thr

365

Ala

Leu

Ile

His

Leu

445

Glu

Glu

Leu

Ser

Thr

Glu

Ala

350

Pro

Lys

Val

Pro

Lys

430

Tyr

Arg

Leu

Ser

Leu

510

Val

Ala

335

Leu

Pro

Arg

Arg

Gln

415

Thr

Leu

Arg

Ser

Asp

495

Glu

Pro

320

Gly

Leu

Arg

Ala

Leu

400

Trp

His

Met

Glu

His

480

Leu

Arg

Ala



Ala
Pro
545
Val
Gly
Ile
His
Cys
625
val
Leu

Leu

Val

Leu

530

Asp

Ser

Ile

Thr

Thr

610

Ala

Ile

Asp

Met

Asp
690

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

515

Ser

Leu

Glu

Ser

Gln

595

Thr

Phe

Asn

Pro

Leu

675

36
2070
DNA

Ile

Phe

His

Tyr

580

Thr

His

Cys

Ile

Tyr

660

Leu

Leu

Cys

Val

565

Pro

Asp

Ser

Gln

Met

645

Asn

Lys

Ser

Leu

550

Ser

Val

Ser

Ile

Ser

630

Tyr

Glu

Asn

Thr

535

Pro

Tyr

Ser

Gln

Thr

615

Ala

Met

Val

Gly

Artificial Sequence

520

Met

Leu

val

Thr

Ser

600

Ala

Leu

His

Val

Thr
680

Gln

Gly

Val

Thr

585

Lys

Ala

Leu

Asp

Val

665

Val

2014004579

Pro Ser

Glu Ser
555

Thr Asn
570

val val

Cys Glu

Leu Asn

Glu Tyr
635

Ser Asp
650

Ser Ser

Leu Glu

Thr

540

Phe

Gln

Gly

Leu

Ile

620

Asp

Asp

Pro

val

Seite 24

525

Leu

Ser

Tyr

Gln

Thr

605

Ser

Asp

val

Arg

Thr
685

Glu

Ala

Leu

Ser

590

Arg

Leu

Thr

Leu

Thr

670

Asp

Thr

Leu

Ile

575

Leu

Asn

Glu

Gln

Phe

655

His

Val

Phe

Thr

560

Lys

Ile

Met

Asn

Gly

640

Ala

Tyr

Vval



<220>

<223> gHv2

<400> 36
cgctatggag

aacacctacg
tccagectga
tcatacaacc
gagcagttcc
aatacctatg
aaagctcagg
attcctcatg
acatccggtc
ctgctgttct
agatatgtga
gacacaccaa
cagcgagata
aaaacccagc
gacttcaact
gatgtgctga
gcttacgcac
attcctagag
tgtctgtccc
gccaagagag
gtgtatatcc

attgcagact

gcacggcagsg

gagagacgcg

cagacgcagc
gccgaccaat
gaaatagcac
agtactatgt
tgaaccaggt
ctctggtgtc
acagtctggg
tgtggatgcc
tgcacagacc
ccaccgtgac
agattactct
tgctgctgat
actttatcct
tgaatcgcca
acctggacct
agagcggeag
tggcactgtt
ctctggatcg
agaccccacc
ctctgtggac
tgtctaaaca
tcgecctgea
agctgtacct

aaatctttat

atcagaggcc
ccgtttectg
tgtggtccgc
gttccacatg
ggatctgaca
taaggacctg
acagcagcct
ccctcagaca
acatttcaac
accctgtctg
gaccgaagac
ttttggacac
gcgtcagact
ttcatatctg
gtccgetcetg
gtgccagatg
cgcagccgcet
ccaggcagcc
acgaactacc
acccgatcag
gaaccagcag
gctgcacaag
gatggggagc

tgtggagaca

2014004579

ctggaccctc
agggagaata
gaaaacgcca
ccaagatgtc
gagactctgg
gcaagttatc
actaccgtcc
actccacacg
cagacatgca
catcagggat
ttctttgtgg
ctgectcgeg
gagaaacacg
aaagattccg

ctgcgaaata

ctggacaggc
cgacaggagg
ctgctgcaga
ctgctgcetgt
atcactgaca
cacctgatcc
acccatctgg
ctggtccact

ggtctgtgca

acgcttttca
ccacacagtg
ttagttttaa
tgtttgctgg
aaaggtacca
gctcatttcc
cacctccaat
actggaaggg
tcctgtttga
tctacctgat
tcaccgtgag
tgctgttcaa
aactgctggt
actttctgga
gcttccatcg
ggacagtgga
aagcaggaac
tccaggagtt
acccaaccgc
ttaccagcct
cacagtgggc
cttccttect

ctatgctggt

gcctggecga

Seite 25

tctgetgetg
cacatataac
tttctttcag
acccctggcea
gcagcggetg
ccagcagctg
cgatctgtca
gtcacatacc
tggccacgac
ggatgagctg
catcgacgat
ggccccatac
cctggtgaag
tgccgctctg
ttatgcagtc
gatggccttt
tgagatctct
catgattact
cgtggacctg
ggtccgectg
cctgcgacag
gagcgctttt
gcatacaact

actgtctcac

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440



ttcactcage
tctagttcag
accgtcccag
ctggagactt
gtcagtgaac
cccgtgagcea
aagtgtgagc
tccctggaga
gtgatcaaca
aacgaggtgg
gtcctggaag
<216>
<211>

<212>
<213>

37
248
PRT

<220>

<223> glLv2

<400> 37
Val Ala val
1

Cys Pro Glu

Asp Lys Tyr
35

Asn Gly Pro
50

Ala Ala Asn
65

tgectggctca
ggcgacgtga
ctacagtgcc
tccccgatct
atgtgtcata
ccacagtggt
tgactaggaa
attgcgettt
ttatgtatat
tcgtgtccag

tgactgatgt

Ser Val Ala Pro Thr Ala

5

Leu Thr Arg Arg Cys Leu

20

Glu Ser Trp Leu

Leu Ser Gln Leu

Ser Val Leu Leu
70

tccacaccat
ccacagcctg
cgectgcactg
gttttgecctg
cgtggtcaca
cggccagtcec
tatgcatact
ttgtcagagt
gcacgatagc

cccacgaacc

2014004579

gagtacctgt
gaacggctga
tctatcctga
cctctgggesg
aaccagtatc
ctgatcatta
acccattcaa
gcactgctgg
gatgacgtgc

cattatctga

cgtggtcgac -

Artificial Sequence

Arg
40

55

Ile Arg

Asp Asp

Ala
10

Glu

Leu Gly

25

Pro Leu Val

Tyr Arg

Phe
75

Ala

ccgatctgta
ccagactgtt
gtaccatgca
agtcattctc
tgatcaaagg
cacagactga
tcaccgccgc
aatacgatga
tgttcgetct

tgctgetgaa

Lys val Pro

Glu Val Phe

30

Val Thr

45

Asn

Pro Val Thr

60

Leu Asp Thr

Seite 26

tactccctgt
tcccgatgec
gccttctaca
cgcecctgacc
gatttcctac
cagccagtct
tctgaacatt
cacccaggsgc
ggacccatac

gaatggtaca

Ala Glu

15

Gln Gly

Gly Arg

Pro Glu

Leu Ala
80

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2070



Leu

Ser

Glu

Cys

Thr

145

Val

Arg

Tyr

Asp

Pro

225

Gly

Leu

Ser

Cys

Arg

130

Glu

Val

Leu

Gly

Pro

210

Glu

Pro

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

<220>
<223>

Tyr

Asp

Gly

115

Gly

His

Val

Pro

Leu

195

Pro

Leu

Gln

38
744
DNA

Asn

Thr

100

Asp

Tyr

Val

Ala

Val

180

Tyr

Leu

Lys

Ala

Asn

85

Ala

Gly

Asp

Leu

Ile

165

Ser

Asn

Leu

Gln

Val
245

Pro

Pro

Ser

Leu

Gly

150

Arg

Thr

Ala

Arg

Thr

230

Asp

Asp

Arg

Pro

Thr

135

Phe

Asnh

Ala

Val

His

215

Arg

Ala

Artificial Sequence

gLv2 nt seq

Gln

Trp

Ala

120

Arg

Glu

Glu

Ala

Lys

200

Leu

val

Arg

Leu

Met

105

Val

Leu

Leu

Ala

Ala

185

Glu

Asp

Asn

2014004579

Arg Ala
920

Thr Vval

Tyr Thr

Ser Tyr

val Pro

155

Thr Arg

170

Pro Glu

Phe Cys

Lys Tyr

Leu Pro
235

Leu

Met

Cys

Gly

149

Pro

Thr

Gly

Leu

Tyr

220

Ala

Seite 27

Leu

Arg

Val

125

Arg

Ser

Asn

Ile

Arg

205

Ala

His

Thr

Gly

110

Asp

Ser

Leu

Arg

Thr

190

His

Gly

Ser

Leu

95

Tyr

Asp

Ile

Phe

Ala

175

Leu

Gln

Leu

Arg

Leu

Ser

Leu

Phe

Asn

160

Val

Phe

Leu

Pro

Tyr
249



<400> 38
gtggcagtct

acaaggcggt
cccctggtca
gtcactcctg
ctgctgtaca
gctccaaggt
gtctatacct
cggagtatct
gtggtcgtgg
tctactgecg
gagttctgtc
geceggectgce

ggaccccagg

<210> 39
<211> 31
<212> PRT
<213>

<220>
<223>

<400> 39

ctgtggcacc
gtctgetggg
acgtgacagg
aggctgcaaa
acaatcctga
ggatgactgt
gcgtggatga
ttactgagca
ccattcggaa
ctgcacctga
tgcgacacca
cacccgagct

ccgtggatgc

aaccgcagca
cgaggtgttc
gcgcaatggt
cagtgtgctg
ccagctgagg
gatgcggggc
cctgtgtcga
cgtcctggga
cgaggctacc
gggcatcacc
gctggatccc
gaaacagaca

tegt

Artificial Sequence

tandem strep-tag_v2

2014004579

gagaaggtgc
cagggagaca
cctctgtctc
ctggatgacg
gcactgctga
tactctgaat
ggctacgacc
ttcgaactgg
cgcacaaatc
ctgttttacg
cctctgetgc

agagtcaacc

ctgcagagtg
aatacgaatc
agctgatcag
catttctgga
ccetgetgtce
gcggegatgg
tgacaaggct
tgcctccaag
gagccgtcceg
gactgtataa
gtcatctgga

tgcccgeaca

cccagaactg
ctggctgaga
atatcgcccc
taccctggec
tagtgacaca
aagtcctgcc
gtcttatgga
cctgttcaat
tctgeccgtg
cgctgtgaag
caagtactat

cagccgctat

Ser Ala Trp Ser His Pro Gln Phe Glu Lys Gly Gly Gly Ser Gly Gly

1

5

10

15

Gly Ser Gly Gly Ser Ser Ala Trp Ser His Pro Gln Phe Glu Lys

<210> 40
<211> 93
<212>
<213>

DNA
Artificial Sequence

20

25

30

Seite 28

60

120

180

240

300

360

420

480

540

600

660

720

744



2014004579
<220>
<223> tandem strep-tag v2 nt seq

<400> 40
agcgecatggt cacacccaca gtttgaaaaa ggtggtggta gecggtggtgg ttecggtggt 60

agcagcgcat ggtcacaccc acagtttgaa aaa 93

<210> 41

<211> 6

<212> PRT

<213> Artificial Sequence

<220>
<223> 6xHis tag

<400> 41

His His His His His His
1 5

<210> 42

<211> 18

<212> DNA

<213> Artificial Sequence

<220>
<223> 6xHis tag nt seq

<400> 42
catcatcacc atcaccac 18

<210> 43
<211> 523
<212> PRT
<213> Artificial Sequence

<220>
<223> Amino acid sequence of pentamer_UL128-130-131A vl

<400> 43
Met Ser Pro Lys Asp Leu Thr Pro Phe Leu Thr Ala Leu Trp Leu Leu
1 5 10 15

Leu Gly His Ser Arg Val Pro Arg Val Arg Ala Glu Glu Cys Cys Glu
20 25 30

Seite 29



Phe

Cys

val

65

Thr

Ser

Cys

Ser

Ile

145

Leu

Leu

Ser

Ser

Thr
225

Ile

Asn

50

Cys

Met

Cys

Gly

val

130

Val

Asp

Thr

Lys

Pro

210

Gly

Asn

35

Arg

Tyr

Thr

Asn

Lys

115

Pro

Gly

Val

Ala

Pro

195

Pro

Pro

Val

Phe

Ser

His

Tyr

100

Val

Tyr

Leu

Cys

Asn

180

His

Arg

Glu

Asn

Thr

Pro

Ser

85

Asn

Asn

Arg

Asp

Arg

165

Gln

Asp

Ser

Cys

His

Val

Glu

70

Leu

Pro

Asp

Trp

Gln

150

Ala

Asn

Ala

Pro

Arg
230

Pro

Ala

55

Lys

Thr

Leu

Lys

Ile

135

Tyr

Lys

Pro

Ala

Ser

215

Asn

Pro

40

Tyr

Thr

Arg

Tyr

Ala

120

Asn

Leu

Met

Ser

Thr

200

Gln

Glu

2014004579

Glu Arg Cys Tyr

Val

Ala

Gln

Leu

105

Gln

Leu

Glu

Gly

Pro

185

Phe

Phe

Thr

Leu Arg

Glu Ile
75

val val
90

Glu Ala

Tyr Leu

Glu Tyr

Ser Val

155

Tyr Met

170

Pro Trp

Tyr Cys

Ser Gly

Leu Tyr
235

Cys

60

Arg

His

Asp

Leu

Asp

140

Lys

Leu

Ser

Pro

Phe

220

Leu

Seite 30

Asp

45

Pro

Gly

Asn

Gly

Gly

125

Lys

Lys

Gln

Lys

Phe

205

Gln

Leu

Phe

Asp

Ile

Lys

Arg

110

Ala

Ile

His

Trp

Leu

190

Leu

Arg

Tyr

Lys

Gly

Val

Leu

95

Ile

Ala

Thr

Lys

Ser

175

Thr

Tyr

val

Asn

Met

Glu

Thr

80

Thr

Arg

Gly

Arg

Arg

160

Thr

Tyr

Pro

Ser

Arg
240



Glu

Ile

Arg

Asp

Leu

305

Lys

Gln

Cys

Leu

Arg

385

Asp

Glu

Gly

Gly

Trp

Thr

Ala

290

Arg

Leu

Val

Thr

Lys

370

Glu

Ala

Gln

Leu

Gln

Tyr

Ala

275

Lys

Phe

Glu

Arg

His

355

Leu

Thr

Cys

Leu

Asp
435

Thr

Leu

260

Ser

Ile

Val

Ser

Leu

340

Pro

Ala

Ala

Ser

val

420

Asn

Leu

245

Ser

Lys

Phe

val

Trp

325

Thr

Asn

Gly

Glu

Arg

405

Asp

Phe

Val

Gly

Pro

Gly

Asn

310

Ala

Phe

Leu

Asp

Lys

390

Ala

Leu

Asp

Glu

Arg

Ser

Ala

295

Asp

His

Thr

Ile

val

375

Asn

Leu

Thr

Val

Arg

Asn

Asp

280

His

Gly

Val

Glu

val

360

Glu

Asp

Pro

Leu

Leu
440

2014004579

Ser Ser Thr Trp

Gln

265

Gly

Met

Thr

Phe

Ala

345

Lys

Ser

Tyr

Asp

Asn

425

Lys

250

Thr

Asn

val

Arg

Arg

330

Asn

Gln

Asn

Tyr

Gln

410

Tyr

Arg

Ile

val

Pro

Tyr

315

Asp

Asn

Thr

Pro

Arg

395

Thr

His

Ile

Leu

Gln

Lys

300

Gln

Tyr

Gln

Leu

Gly

380

Val

Arg

Tyr

Asn

Seite 31

val

Gln

Ile

285

Gln

Met

Ser

Thr

Asn

365

Pro

Pro

Tyr

Asp

Val
445

Lys

Arg

270

Ser

Thr

Cys

Val

Tyr

350

Phe

Gln

His

Lys

Ala

430

Thr

Lys

255

Met

Val

Lys

Val

Ser

335

Thr

Asp

Cys

Tyr

Tyr

415

Ser

Glu

Val

Pro

Glu

Leu

Met

320

Phe

Phe

Leu

Gln

Trp

400

Val

His

val



Ser Leu Leu
450

Asn Lys Arg
465

Arg Ser Leu

Phe Gln Gly

Ser Gly Ser
515

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

44
1623
DNA

<220>
<223>

<400> 44
atgtctccta

cgtgtccctc
gaaaggtgct
ccagatggceg
acaatgacac
aatcctctgt
cagtacctgc
aagatcaccc
ctggacgtct
acatgtggcg

cccteccccac

Ile Ser

Thr Thr

Phe

455

Asn

470

Glu Phe

485

Ser
500

Gly

Trp Ser

aagacctgac
gtgtccgtgce
acgacttcaa
aagtgtgtta
acagtctgac
atctggaagc
tgggagcegc
gcattgtggg
gccgegceaaa
acgtggagga

cctggagcaa

Ser

Ser

His

Val Arg

Gln
520

Pro

‘Artificial Sequence

tccattcctg
tgaagagtgc
gatgtgtaat
ttcccccgag
tcggeaggty
cgacggtcga
tggctcagtc
actggatcag
aatgggatat
aaaccccggc

gctgacctac

Ala Ala

2014004579

475

Phe Ala
499

Leu

Gly Trp Ser His Pro

505

Phe Glu Lys

accgccctgt
tgtgagttca
aggttcaccg
aagactgcag
gtccataaca
atccgttgtg
ccatacagat
tacctggaaa
atgctgcagg
ccttggagca

tctaaacctc

460

Gly Ser Leu Ala Pro His

Asn Glu Asn Leu

Gln Phe Glu Lys
510

ggctgetget
tcaacgtgaa
tggcttacgt
aaatcagggsg
aactgacctc
gcaaggtcaa
ggattaacct
gcgtgaagaa
aggggagagg
cactgactgc

atgacgcagc

Seite 32

Asp Phe Arg Arg Gln Asn Arg Arg Gly Gly Thr

Ala
480

Tyr
495

Gly

Nucleotide sequence encoding pentamer_UL128-130-131A_vil

ggggcattcc
tcacccccct
cctgecgetgc
cattgtcacc
atgcaactac
tgataaagct
ggagtatgac
acacaagaga
gtccctgetg
taaccagaat

cacattctac

60

120

180

240

300

360

420

480

540

600

660



tgececcttttce
gtgtctactg
cagaccctgg
cggaatcaga
gtgcagatca
aaactgctga
gagagctggg
acagaagcta
accctgaact
tgccagcegag
tgttctcgag
acactgaact
atcaacgtga
ggaaccaata
ctggagttct
ggctggtcac
aaa

<210>
<211>

<212>
<213>

45
973
PRT

<220>

<223>

<400> 45

tgtatccaag
ggcccgagtg
tggaacggtc
caattctgca
gtgtcgagga
gatttgtggt
cccacgtctt
acaatcagac
ttgacctgct
agaccgcaga
ccctgecaga
accactatga
ctgaagtctc
agcgcactac
ccgtgeggcet

acccacagtt

tcctccaagg
tcgtaatgaa
cagcacatgg
gaggatgccc
tgctaaaatt
caatgacggc
tcgagattat
ttacaccttc
gaaactggca
aaagaacgac
tcagacccgt
tgccteccat
tctgctgatt
ctttaacgct
gtttgctaac

tgaaaaaggt

Artificial Sequence

2014004579

tctccaagtc
accctgtacc
gtgaagaaag
cggactgcca
ttcggggcac
actcgctacc
tcagtgtcct
tgtactcatc
ggcgacgtgg
tactatcggg
tacaaatatg
ggcctggaca
agtgatttca
gcaggctccc
gaaaatctgt

agcggttcct

agttcagcgg
tgctgtataa
tcatctggta
gtaagccttc
atatggtgcc
agatgtgegt
tccaggtccg
ctaatctgat
agagcaatcc
tgcctcacta
tggagcagct
atttcgatgt
ggcggeagaa
tggccccacé
actttcaggg

ggtcacaccc

Amino acid sequence of pentamer_gH-gbL_v1

atttcagcga
cagggagegea
tctgtctggsg
agacggaaac
caagcagaca
gatgaagctg
tctgaccttt
cgtgaagcag
aggaccacag
ttgggacgca
ggtcgacctg
gctgaagaga
cagacgcgge
tgctaggtca
gagcggttct

acagtttgaa

Met Gly Trp Ser Cys Ile Ile Leu Phe Leu Val Ala Thr Ala Thr Gly

1

5

10

15

Val His Ser Gly Ala Asp Ala Ala Ser Glu Ala Leu Asp Pro His Ala

20

25

30

Seite 33

720

780

840

200

960

1020

1080

1140

12600

1260

1320

1380

1440

1500

1560

1620

1623



Phe

Glu

Val

65

Gln

Ala

Tyr

Ser

Gln

145

val

Thr

Phe

Gln

Thr
225

His

Asn

50

Val

Tyr

Glu

Gln

Tyr

130

Gln

Trp

Thr

Asp

Gly

210

Glu

Leu

35

Thr

Arg

Tyr

Gln

Gln

115

Arg

Pro

Met

Ser

Gly

195

Phe

Asp

Leu

Thr

Glu

Val

Phe

100

Arg

Ser

Thr

Pro

Gly

180

His

Tyr

Phe

Leu

Gln

Asn

Phe

85

Leu

Leu

Phe

Thr

Pro

165

Leu

Asp

Leu

Phe

Asn

Cys

Ala

70

His

Asn

Asn

Pro

Val

150

Gln

His

Leu

Met

val
230

Thr

Thr

55

Ile

Met

Gln

Thr

Gln

135

Pro

Thr

Arg

Leu

Asp

215

val

Tyr

49

Tyr

Ser

Pro

Val

Tyr

120

Gln

Pro

Thr

Pro

Phe

200

Glu

Thr

2014004579

Gly Arg Pro Ile

Asn

Phe

Arg

Asp

105

Ala

Leu

Pro

Pro

His

185

Ser

Leu

Val

Ser Ser

Asn Phe
75

Cys Leu
90

Leu Thr

Leu Val

Lys Ala

Ile Asp

155

His Asp

170

Phe Asn

Thr Val

Arg Tyr

Ser Ile
235

Leu

60

Phe

Phe

Glu

Ser

Gln

140

Leu

Trp

Gln

Thr

Val

220

Asp

Seite 34

Arg

45

Arg

Gln

Ala

Thr

Lys

125

Asp

Ser

Lys

Thr

Pro

205

Lys

Asp

Phe

Asn

Ser

Gly

Leu

110

Asp

Ser

Ile

Gly

Cys

190

Cys

Ile

Asp

Leu

Ser

Tyr

Pro

95

Glu

Leu

Leu

Pro

Ser

175

Ile

Leu

Thr

Thr

Arg

Thr

Asn

80

Leu

Arg

Ala

Gly

His

160

His

Leu

His

Leu

Pro
240



Met

Tyr

Leu

Asp

Ser

305

Lys

Phe

Gly

Leu

Arg

385

Ala

Leu

Trp

Leu
Gln
Val
Ser
290
Ala
Ser
Ala
Thr
Gln
370
Thr
Leu

Val

Ala

Leu

Arg

Leu

275

Asp

Leu

Gly

Tyr

Glu

355

Ile

Thr

Trp

Tyr

Leu
435

Ile

Asp

260

Val

Phe

Leu

Arg

Ala

340

Ile

Gln

Leu

Thr

Ile

420

Arg

Phe

245

Asn

Lys

Leu

Arg

Cys

325

Leu

Ser

Glu

Leu

Pro

405

Leu

Gln

Gly

Phe

Lys

Asp

Asn

310

Gln

Ala

Ile

Phe

Leu

390

Asp

Ser

Ile

His

Ile

Thr

Ala

295

Ser

Met

Leu

Pro

Met

375

Tyr

Gln

Lys

Ala

Leu

Leu

Gln

280

Ala

Phe

Leu

Phe

Arg

360

Ile

Pro

Ile

Gln

Asp
440

2014004579

Pro Arg Val Leu

Arg

265

Leu

Leu

His

Asp

Ala

345

Ala

Thr

Thr

Thr

Asn

425

Phe

250

Gln

Asn

Asp

Arg

Arg

330

Ala

Leu

Cys

Ala

Asp

410

Gln

Ala

Thr

Arg

Phe

Tyr

315

Arg

Ala

Asp

Leu

val

395

Ile

Gln

Leu

Glu

His

Asn

300

Ala

Thr

Arg

Arg

Ser

380

Asp

Thr

His

Gln

Seite 35

Phe

Lys

Ser

285

Tyr

val

Val

Gln

Gln

365

Gln

Leu

Ser

Leu

Leu
445

Lys

His

270

Tyr

Leu

Asp

Glu

Glu

350

Ala

Thr

Ala

Leu

Ile

430

His

Ala

255

Glu

Leu

Asp

val

Met

335

Glu

Ala

Pro

Lys

Val

415

Pro

Lys

Pro

Leu

Lys

Leu

Leu

320

Ala

Ala

Leu

Pro

Arg

400

Arg

Gln

Thr



His

Met

465

Glu

His

Leu

Arg

Ala

545

Phe

Thr

Lys

Ile

Met

625

Asn

Leu

450

Gly

Ile

Phe

Tyr

Leu

530

Ala

Pro

Val

Gly

Ile

610

His

Cys

Ala

Ser

Phe

Thr

Thr

515

Thr

Leu

Asp

Ser

Ile

595

Thr

Thr

Ala

Ser

Leu

Ile

Gln

500

Pro

Arg

Ser

Leu

Glu

580

Ser

Gln

Thr

Phe

Phe

Val

Val

485

Leu

Cys

Leu

Ile

Phe

565

His

Tyr

Thr

His

Cys
645

Leu

His

470

Glu

Leu

Ser

Leu

550

Cys

val

Pro

Asp

Ser

630

Gln

Ser

455

Ser

Thr

Ala

Ser

Pro

535

Ser

Leu

Ser

Val

Ser

615

Ile

Ser

Ala

Met

Gly

His

Ser

520

Asp

Thr

Pro

Tyr

Ser

600

Gln

Thr

Ala

2014004579

Phe Ala Arg Gln

Leu

Leu

Pro

505

Gly

Ala

Met

Leu

Val

585

Thr

Ser

Ala

Leu

val

Cys

490

His

Arg

Thr

Gln

Gly

570

Val

Thr

Lys

Ala

Leu
6590

His

475

Ser

His

Arg

val

Pro

555

Glu

Thr

val

Cys

Leu

635

Glu

460

Thr

Leu

Glu

Asp

Pro

540

Ser

Ser

Asn

val

Glu

620

Asn

Tyr

Seite 36

Glu

Thr

Ala

Tyr

His

525

Ala

Thr

Phe

Gln

Gly

605

Leu

Ile

Asp

Leu

Glu

Glu

Leu

510

Ser

Thr

Leu

Ser

Tyr

590

Gln

Thr

Ser

Asp

Tyr

Arg

Leu

495

Ser

Leu

Val

Glu

Ala

575

Leu

Ser

Arg

Leu

Thr
655

Leu

Arg

480

Ser

Asp

Glu

Pro

Thr

560

Leu

Ile

Leu

Asn

Glu

640

Gln



Gly

Ala

Tyr

Val

705

Glu

Lys

Glu

Asn

Pro

785

Leu

Leu

Met

Cys

val

Leu

Leu

690

val

Glu

val

val

val

770

Val

Asp

Leu

Arg

Val
850

Ile

Asp

675

Met

Asp

Asn

Pro

Phe

755

Thr

Thr

Thr

Thr

Gly

835

Asp

Asn

660

Pro

Leu

Ala

Pro

Ala

740

Gln

Gly

Pro

Leu

Leu

820

Tyr

Asp

Ile

Tyr

Leu

Thr

Gly

725

Glu

Gly

Arg

Glu

Ala

805

Leu

Ser

Leu

Met

Asn

Lys

Asn

710

Pro

Cys

Asp

Asn

Ala

790

Leu

Ser

Glu

Cys

Tyr

Glu

Asn

695

Phe

Ala

Pro

Lys

Gly

775

Ala

Leu

Ser

Cys

Arg
855

Met

Val

680

Gly

Ser

Val

Glu

Tyr

760

Pro

Asn

Tyr

Asp

Gly

840

Gly

2014004579

His Asp Ser Asp

665

Val

Thr

Leu

Ser

Leu

745

Glu

Leu

Ser

Asn

Thr

825

Asp

Tyr

val

Val

Leu

Val

730

Thr

Ser

Ser

Val

Asn

810

Ala

Gly

Asp

Ser

Leu

Lys

715

Ala

Arg

Trp

Gln

Leu

795

Pro

Pro

Ser

Leu

Ser

Glu

700

Gln

Pro

Arg

Leu

Leu

780

Leu

Asp

Arg

Pro

Thr
860

Seite 37

Asp

Pro

685

Val

Ala

Thr

Cys

Arg

765

Ile

Asp

Gln

Trp

Ala

845

Arg

Val

670

Arg

Thr

Gly

Ala

Leu

750

Pro

Arg

Asp

Leu

Met

830

val

Leu

Leu

Thr

Asp

Asp

Ala

735

Leu

Leu

Tyr

Ala

Arg

815

Thr

Tyr

Ser

Phe

His

Val

Val

720

Glu

Gly

Val

Arg

Phe

800

Ala

Val

Thr

Tyr



Phe Thr Glu His

870

Gly Ser

865

Arg Ile

Phe Asn Val Val val

885

Pro Ser Leu

Ala
900

Thr Asn Arg Val Arg Leu Pro

Ile Thr

915

Phe Leu

920

Gly Leu Tyr Gly

Gln Pro Pro

935

Leu Arg His Leu

930

Asp

Ala Pro Glu Leu

950

Tyr Leu Pro

945

Gly

Ala His Ser Arg Tyr Pro Gln

965

Gly

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

46

2919

DNA

Artificial Sequence

<220>
<223>

<400> 46
atgggttggt cctgtatcat cctgttcctg

catcagaggc cctggaccct

gcagacgcag

ggccgaccaa tccgtttcect

gagggagaat

agaaatagca ctgtggtccg cgaaaacgcc

cagtactatg tgttccacat gccaagatgt

ctgaaccagg tggatctgac agagactctg

gctctggtgt ctaaggacct ggcaagttat

2014004579

Val Leu Gly
875

Ile
890

Ala Arg

Val Thr

905

Ser

Tyr Asn Ala

Leu Leu Arg

Thr
955

Lys Gln

Ala val

970

Asp

gtcgctaccg
cacgcttttc
accacacagt
attagtttta
ctgtttgctg
gaaaggtacc

cgctcatttc

Phe Glu Leu

Asn Glu Ala

Ala Ala Ala

910

Val Lys Glu

925

His Leu

940

Asp

Arg Val Asn

Ala Arg

Nucleotide sequence encoding pentamer_gH-gL_v1

ctactggggt
atctgctgcet
gcacatataa
atttctttca
gacccctggce
agcagcggct

cccagcagct

Seite 38

Pro
880

Val

Thr
895

Arg

Pro Glu

Phe Cys
Lys

Tyr

Pro
960

Leu

gcatagtgga
gaacacctac
ctccagcectg
gtcatacaac
agagcagttc
gaatacctat

gaaagctcag

60

120

180

249

300

360

420



gacagtctgg
gtgtggatgc
ctgcacagac
tccaccgtga
aagattactc
atgctgctga
aactttatcc
ctgaatcgcc
tacctggacc
aagagcggcea
ctggcactgt
gctctggatc
cagaccccac
gctctgtgga
ctgtctaaac
ttcgeectge
gagctgtacc
gaaatcttta
ctgectggctc
gggcgacgtg
gctacagtgce
ttcccegatce
catgtgtcat
accacagtgsg
ctgactagga

aattgcgctt

gacagcagcc
cccctcagac
cacatttcaa
caccctgtct
tgaccgaaga
tttttggaca
tgcgtcagac
attcatatct
tgtccgectcet
ggtgccagat
tcgcageegce
gccaggcagce
cacgaactac
cacccgatca
agaaccagca
agctgcacaa
tgatggggag
ttgtggagac
atccacacca
accacagcct
ccgetgeact
tgttttgect
acgtggtcac
tcggccagtc
atatgcacac

tttgtcagag

tactaccgtc
aactccacac
ccagacatgc
gcatcaggga
cttctttgtg
cctgectege
tgagaaacac
gaaagattcc
gctgcgaaat
gctggacagg
tcgacaggag
cctgctgcag
cctgctgcetg
gatcactgac
gcacctgatc
gacccatctg
cctggtccac
aggtctgtgc
tgagtacctg
ggaacggctg
gtctatcctg
gecctetggge
aaaccagtat
cctgatcatt
tacccattca

tgcactgctg

2014004579

ccacctccaa
gactggaagg
atcctgtttg
ttctacctga
gtcaccgtga
gtgctgttca
gaactgctgg
gactttctgg
agcttccatc
cggacagtgg
gaagcaggaa
atccaggagt
tacccaaccg
attaccagcc
ccacagtggg
gcttccttcc
tctatgetgg
agcctggeceg
tccgatctgt
accagactgt
agtaccatgc
gagtcattct
ctgatcaaag
acacagactg
atcaccgecceg

gaatacgatg

tcgatctgtc
ggtcacatac
atggccacga
tggatgagct
gcatcgacga
aggccccata
tcctggtgaa
atgccgctct
gttatgcagt
agatggcctt
ctgagatctc
tcatgattac
ccgtggacct
tggtecegect
ccctgegaca
tgagcgcttt
tgcatacaac
aactgtctca
atactccctg
ttcccgatgc
agccttctac
ccgecctgac
ggatttccta
acagccagtc
ctctgaacat

acacccaggg

Seite 39

aattcctcat
cacatccggt
cctgetgttc
gagatatgtg
tgacacacca
ccagcgagat
gaaaacccag
ggacttcaac
cgafgtgctg
tgcttacgca
tattcctaga
ttgtctgtee
ggccaagaga
ggtgtatatc
gattgcagac
tgcacggcag
tgagagacgc
cttcactcag
ttctagttca
caccgtccca
actggagact
cgtcagtgaa
cccegtgagce
taagtgtgag
ttcectggag

cgtgatcaac

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



2014004579

attatgtata tgcacgatag cgatgacgtg ctgttcgctc tggacccata caacgaggtsg 2040
gtcgtgtcca gececcacgaac ccattatctg atgectgectga agaatggtac agtcctggaa 2100
gtgactgatg tcgtggtcga cgcaacaaac ttttcactgc tgaaacaggc cggggatgtg 2160
gaggaaaatc ctggtccagc agtctctgtg gcaccaaccg cagcagagaa ggtgectgea 2220
gagtgcccag aactgacaag geggtgtcetg ctgggegagg tgttccaggg agacaaatac 2280
gaatcctgge tgagacccct ggtcaacgtg acagggcgca atggtcctct gtctcagetg 2340
atcagatatc gccccgtcac tcctgagget gcaaacagtg tgctgectgga tgacgeattt 2400
ctggataccc tggccctget gtacaacaat cctgaccage tgagggcact gctgaccctg 2460
ctgtctagtg acacagctcc aaggtggatg actgtgatge ggggctactc tgaatgcggce 2520
gatggaagtc ctgccgtcta tacctgegtg gatgacctgt gtcgaggcta cgacctgaca 2580
aggctgtctt atggacggag tatctttact gagcacgtcc tgggattcga actggtgcct 2640
ccaagcctgt tcaatgtggt cgtggccatt cggaacgagg ctacccgcac aaatcgagcc 2700
gtccgtetge ccgtgtctac tgeccgetgea cctgagggea tcaccctgtt ttacggactg 2760
tataacgctg tgaaggagtt ctgtctgcga caccagectgg atccccctet getgegtcat 2820
ctggacaagt actatgccgg cctgccaccc gagctgaaac agacaagagt caacctgccc 2880
gcacacagcc gctatggacc ccaggccgtg gatgectcegt 2919
<210> 47

<211> 521

<212> PRT

<213> Artificial Sequence

<220>
<223> Amino acid sequence of Pentamer_UL128-130-131A_v3

<400> 47
Met Gly Trp Ser Cys Ile Ile Leu Phe Leu Val Ala Thr Ala Thr Gly
1 5 10 15

Val His Ser Pro Arg Val Arg Ala Glu Glu Cys Cys Glu Phe Ile Asn
20 25 30

Val Asn His Pro Pro Glu Arg Cys Tyr Asp Phe Lys Met Cys Asn Arg
Seite 40



Phe

Ser

65

His

Tyr

Val

Tyr

Leu

145

Cys

Gly

Asn

Ser

Thr

225

Gln

Thr

50

Pro

Ser

Asn

Asn

Arg

130

Asp

Arg

Ala

Pro

Pro

210

Phe

Phe

35

val

Glu

Leu

Pro

Asp

115

Trp

Gln

Ala

Thr

Gly

195

Pro

Tyr

Ser

Ala

Lys

Thr

Leu

100

Lys

Ile

Tyr

Lys

Asn

180

Pro

Trp

Cys

Gly

Tyr

Thr

Arg

85

Tyr

Ala

Asn

Leu

Met

165

Phe

Ser

Ser

Pro

Phe

Val

Ala

70

Gln

Leu

Gln

Leu

Glu

150

Gly

Ser

Ser

Lys

Phe

230

Gln

Leu

55

Glu

Val

Glu

Tyr

Glu

135

Ser

Tyr

Leu

Trp

Leu

215

Leu

Arg

40

Arg

Ile

Val

Ala

Leu

120

Tyr

Val

Met

Leu

Ser

200

Thr

Tyr

Val

Cys

Arg

His

Asp

1065

Leu

Asp

Lys

Leu

Lys

185

Thr

Tyr

Pro

Ser

2014004579

Pro Asp

Gly Ile
75

Asn Lys
90

Gly Arg

Gly Ala

Lys Ile

Lys His

- 155

Gln Arg
170

Gln Ala

Leu Thr

Ser Lys

Ser Pro

235

Thr Gly

Gly

Val

Leu

Ile

Ala

Thr

140

Lys

Lys

Gly

Ala

Pro

220

Pro

Pro

Seite 41

45

Glu

Thr

Thr

Arg

Gly

125

Arg

Arg

Arg

Asp

Asn

205

His

Arg

Glu

Val

Thr

Ser

Cys

110

Ser

Ile

Leu

Arg

val

190

Gln

Asp

Ser

Cys

Cys

Met

Cys

95

Gly

Val

val

Asp

Gly

175

Glu

Asn

Ala

Pro

Arg

Tyr

Thr

80

Asn

Lys

Pro

Gly

Val

160

Ser

Glu

Pro

Ala

Ser

240

Asn



Glu

Arg

Asn

Asp

305

His

Gly

Val

Glu

val

385

Gln

Ala

Ser

Val

Thr

Ser

Gln

290

Gly

Met

Thr

Phe

Ala

379

Arg

Ala

Glu

Arg

Asp

Leu
Ser
275
Thr
Asn
Val
Arg
Arg
355
Asn
Lys
Gly
Lys
Ala

435

Leu

Tyr

260

Thr

Ile

Val

Pro

Tyr

340

Asp

Asn

Arg

Asp

Asn

420

Leu

Thr

245

Leu

Trp

Leu

Gln

Lys

325

Gln

Tyr

Gln

Arg

val

405

Asp

Pro

Leu

Leu

Val

Gln

Ile

310

Gln

Met

Ser

Thr

Gly

390

Glu

Tyr

Asp

Asn

Tyr

Lys

Arg

295

Ser

Thr

Cys

Val

Tyr

375

Ser

Glu

Tyr

Gln

Tyr

Asn

Lys

280

Met

Val

Lys

Val

Ser

360

Thr

Gly

Asn

Arg

Thr

440

His

Arg

265

Val

Pro

Glu

Leu

Met

345

Phe

Phe

Ala

Pro

val

425

Arg

Tyr

2014004579

250

Glu

Ile

Arg

Asp

Leu

330

Lys

Gln

Cys

Thr

Gly

410

Pro

Tyr

Gly

Trp

Thr

Ala

315

Arg

Leu

Val

Thr

Asn

395

Pro

His

Lys

Gln

Tyr

Ala

300

Lys

Phe

Glu

Arg

His

380

Phe

Cys

Tyr

Tyr

Asp Ala Ser
Seite 42

Thr

Leu

285

Ser

Ile

val

Ser

Leu

365

Pro

Ser

Gln

Trp

Val

445

His

Leu

270

Ser

Lys

Phe

Val

Trp

350

Thr

Asn

Leu

Arg

Asp

430

Glu

Gly

255

Val

Gly

Pro

Gly

Asn

335

Ala

Phe

Leu

Leu

Glu

415

Ala

Gln

Leu

Glu

Arg

Ser

Ala

320

Asp

His

Thr

Ile

Lys

400

Thr

Cys

Leu

Asp



450

Asn
465

455

470

2014004579

475

460

Phe Asp Vval Leu Lys Arg Ile Asn Val Thr Glu val Ser Leu Leu

480

Ile Ser Asp Phe Arg Arg Gln Asn Arg Arg Gly Gly Thr Asn Lys Arg

485

490

495

Thr Thr Phe Asn Ala Ala Gly Ser Leu Ala Pro His Ala Arg Ser Leu

Glu
515

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

48
1563
DNA

<220>
<223>

<400> 48
atgggttggt

cgtgtccgtg
tacgacttca
gaagtgtgtt
cacagtctga
tatctggaag
ctgggageceg
cgcattgtgg
tgcegegeaa
ttttcactgce
acactgactg

catgacgcag

500

cctgtatcat
ctgaagagtg
agatgtgtaa
attcccccga
ctcggcaggt
ccgacggtceg
ctggctcagt
gactggatca
aaatgggata
tgaaacaggc
ctaaccagaa

ccacattcta

520

Artificial Sequence

cctgttectg
ctgtgagttc
taggttcacc
gaagactgca
ggtccataac
aatccgttgt
cccatacaga
gtacctggaa
tatgctgcag
cggggatgtg
tcecteecca

ctgcecctttt

505

Phe Ser Val Arg Leu Phe Ala Asn

gtcgctaccg
atcaacgtga
gtggcttacg
gaaatcaggg
aaactgacct
ggcaaggtca
tggattaacc
agcgtgaaga
cgcaaacgcc
gaggaaaatc
ccctggagea

ctgtatccaa

510

ctactggggt
atcacccccc
tcctgegetg
gcattgtcac
catgcaacta
atgataaagc
tggagtatga
aacacaagag
gcggaagegsg
ctggtccatc
agctgaccta

gtcctccaag

Seite 43

Nucleotide sequence encoding Pentamer_UL128-130-131A_v3

gcatagtcct
tgaaaggtgc
cccagatggc
cacaatgaca
caatcctctg
tcagtacctg
caagatcacc
actggacgtc
agcaacaaac
ttcgtggagc
ctctaaacct

gtctccaagt

60

120

180

240

300

360

420

480

540

600

660

720



cagttcagcg
ctgctgtata
gtcatctggt
agtaagcctt
catatggtgc
cagatgtgcg
ttccaggtcc
cctaatctga
caggecgess
gactactatc
cgttacaaat
catggcctgg
attagtgatt
gctgecaggcet
aac

<210>
<211>

<212>
<213>

49
983
PRT

<220>

<223>

<400> 49

gatttcagcg
acagggageg
atctgtctgg
cagacggaaa
ccaagcagac
tgatgaagct
gtctgacctt
tcgttcgcaa
atgtggagga
gggtgectca
atgtggagca
acaatttcga
fcaggcggca

ccctggececc

agtgtctact
acagaccctg
gcggaatcag
cgtgcagatc
aaaactgctg
ggagagctgg
tacagaagct
acgccgegga
aaatcctggt
ctattgggac
gectggtcgac
tgtgctgaag
gaacagacgc

acatgctagg

Artificial Sequence

2014004579

gggcccgagt
gtggaacggt
acaattctgc
agtgtcgagsg
agatttgtgg
gcccacgtct
aacaatcaga
agcggagcaa
ccatgccagc
gcatgttctc
ctgacactga
agaatcaacg

ggcggaacca

tcactggagt

gtcgtaatga
ccagcacatg
agaggatgcc
atgctaaaat
tcaatgacgg
ttcgagatta
cttacacctt
caaacttttc
gagagaccgc
gagccctgec
actaccacta
tgactgaagt
ataagcgcac

tctccgtgeg

Amino acid sequence of pentamer_gH-gL v3

aaccctgtac
ggtgaagaaa
ccggactgcc
tttcggggca
cactcgctac
ttcagtgtcc
ctgtactcat
actgctgaaa
agaaaagaac
agatcagacc
tgatgcctcc
ctctctgetg
tacctttaac

gctgtttget

Met Gly Trp Ser Cys Ile Ile Leu Phe Leu Val Ala Thr Ala Thr Gly

1

5

10

15

Val His Ser Arg Tyr Gly Ala Asp Ala Ala Ser Glu Ala Leu Asp Pro

20

25

30

His Ala Phe His Leu Leu Leu Asn Thr Tyr Gly Arg Pro Ile Arg Phe

35

40

45

Seite 44

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1563



Leu

Ser

65

Tyr

Pro

Glu

Leu

Leu

145

Pro

Ser

Ile

Leu

Thr

225

Thr

Arg

50

Thr

Asn

Leu

Arg

Ala

130

Gly

His

His

Leu

His

210

Leu

Pro

Glu

val

Gln

Ala

Tyr

115

Ser

Gln

Val

Thr

Phe

195

Gln

Thr

Met

Asn

val

Tyr

Glu

100

Gln

Tyr

Gln

Trp

Thr

180

Asp

Gly

Glu

Leu

Thr

Arg

Tyr

85

Gln

Gln

Arg

Pro

Met

165

Ser

Gly

Phe

Asp

Leu
245

Thr

Glu

70

Val

Phe

Arg

Ser

Thr

150

Pro

Gly

His

Tyr

Phe

230

Ile

Gln

55

Asn

Phe

Leu

Leu

Phe

135

Thr

Pro

Leu

Asp

Leu

215

Phe

Phe

Cys

Ala

His

Asn

Asn

120

Pro

Vval

Gln

His

Leu

200

Met

vVal

Gly

2014004579

Thr Tyr Asn Ser

Ile

Met

Gln

105

Thr

Gln

Pro

Thr

Arg

185

Leu

Asp

Val

His

Ser

Pro

990

val

Tyr

Gln

Pro

Thr

170

Pro

Phe

Glu

Thr

Leu
250

Phe

75

Arg

Asp

Ala

Leu

Pro

155

Pro

His

Ser

Leu

val

235

Pro

60

Asn

Cys

Leu

Leu

Lys

140

Ile

His

Phe

Thr

Arg

220

Ser

Arg

Seite 45

Ser

Phe

Leu

Thr

Vval

125

Ala

Asp

Asp

Asn

Val

205

Tyr

Ile

Val

Leu

Phe

Phe

Glu

110

Ser

Gln

Leu

Trp

Gln

190

Thr

Val

Asp

Leu

Arg

Gln

Ala

95

Thr

Lys

Asp

Ser

Lys

175

Thr

Pro

Lys

Asp

Phe
255

Asn

Ser

80

Gly

Leu

Asp

Ser

Ile

160

Gly

Cys

Cys

Ile

Asp

240

Lys



Ala

Glu

Leu

Asp

305

Val

Met

Glu

Ala

Pro

385

Lys

val

Pro

Lys

Pro

Leu

Lys

290

Leu

Leu

Ala

Ala

Leu

370

Pro

Arg

Arg

Gln

Thr
450

Tyr

Leu

275

Asp

Ser

Lys

Phe

Gly

355

Leu

Arg

Ala

Leu

Trp

435

His

Gln

260

val

Ser

Ala

Ser

Ala

340

Thr

Gln

Thr

Leu

Val

420

Ala

Leu

Arg

Leu

Asp

Leu

Gly

325

Tyr

Glu

Ile

Thr

Trp

405

Tyr

Leu

Ala

Asp

Val

Phe

Leu

310

Arg

Ala

Ile

Gln

Leu

390

Thr

Ile

Arg

Ser

Asn

Lys

Leu

295

Arg

Cys

Leu

Ser

Glu

375

Leu

Pro

Leu

Gln

Phe
455

Phe

Lys

280

Asp

Asn

Gln

Ala

Ile

360

Phe

Leu

Asp

Ser

Ile

440

Leu

2014004579

Ile Leu Arg Gln

265

Thr

Ala

Ser

Met

Leu

345

Pro

Met

Tyr

Gln

Lys

425

Ala

Ser

Gln

Ala

Phe

Leu

330

Phe

Arg

Ile

Pro

Ile

410

Gln

Asp

Ala

Leu

Leu

His

315

Asp

Ala

Ala

Thr

Thr

395

Thr

Asn

Phe

Phe

Asn

Asp

300

Arg

Arg

Ala

Leu

Cys

380

Ala

Asp

Gln

Ala

Ala
460

Seite 46

Thr

Arg

285

Phe

Tyr

Arg

Ala

Asp

365

Leu

val

Ile

Gln

Leu

445

Arg

Glu

270

His

Asn

Ala

Thr

Arg

350

Arg

Ser

Asp

Thr

His

430

Gln

Gln

Lys

Ser

Tyr

Val

Val

335

Gln

Gln

Gln

Leu

Ser

415

Leu

Leu

Glu

His

Tyr

Leu

Asp

320

Glu

Glu

Ala

Thr

Ala

400

Leu

Ile

His

Leu



Tyr

465

Arg

Leu

Ser

Leu

Val

545

Glu

Ala

Leu

Ser

Arg

625

Leu

Thr

Leu

Arg

Ser

Asp

Glu

530

Pro

Thr

Leu

Ile

Leu

610

Asn

Glu

Gln

Met

Glu

His

Leu

515

Arg

Ala

Phe

Thr

Lys

595

Ile

Met

Asn

Gly

Gly

Ile

Phe

500

Tyr

Leu

Ala

Pro

Val

580

Gly

Ile

His

Cys

Val
660

Ser

Phe

485

Thr

Thr

Thr

Leu

Asp

565

Ser

Ile

Thr

Thr

Ala

645

Ile

Leu

470

Ile

Gln

Pro

Arg

Ser

550

Leu

Glu

Ser

Gln

Thr

630

Phe

Asn

Val

Val

Leu

Cys

Leu

535

Ile

Phe

His

Tyr

Thr

615

His

Cys

Ile

His

Glu

Leu

Ser

520

Phe

Leu

Cys

Val

Pro

600

Asp

Ser

Gln

Met

2014004579

Ser Met Leu Val

Thr

Ala

505

Ser

Pro

Ser

Leu

Ser

585

Val

Ser

Ile

Ser

Tyr
665

Gly

490

His

Ser

Asp

Thr

Pro

570

Tyr

Ser

Gln

Thr

Ala

650

Met

475

Leu

Pro

Gly

Ala

Met

555

Leu

val

Thr

Ser

Ala

635

Leu

His

Cys

His

Arg

Thr

540

Gln

Gly

Val

Thr

Lys

620

Ala

Leu

Asp

Seite 47

His

Ser

His

Arg

525

Val

Pro

Glu

Thr

Val

605

Cys

Leu

Glu

Ser

Thr

Leu

Glu

510

Asp

Pro

Ser

Ser

Asn

590

Val

Glu

Asn

Tyr

Asp
670

Thr

Ala

495

Tyr

His

Ala

Thr

Phe

575

Gln

Gly

Leu

Ile

Asp

655

Asp

Glu

480

Glu

Leu

Ser

Thr

Leu

560

Ser

Tyr

Gln

Thr

Ser

640

Asp

Val



Leu

Thr

Asp

705

Ser

Ala

Pro

Lys

Gly

785

Ala

Leu

Ser

Cys

Arg
865

Phe

His

690

Val

Leu

Val

Glu

Tyr

770

Pro

Asn

Tyr

Asp

Gly

850

Gly

Ala

675

Tyr

val

Leu

Ser

Leu

755

Glu

Leu

Ser

Asn

Thr

835

Asp

Tyr

Leu

Leu

Val

Lys

Val

740

Thr

Ser

Ser

Val

Asn

820

Ala

Gly

Asp

Asp

Met

Asp

Gln

725

Ala

Arg

Trp

Gln

Leu

8065

Pro

Pro

Ser

Leu

Pro
Leu
Arg
710
Ala
Pro
Arg
Leu
Leu
790
Leu
Asp
Arg

Pro

Thr
870

Tyr

Leu

695

Lys

Gly

Thr

Cys

Arg

775

Ile

Asp

Gln

Trp

Ala

855

Arg

Asn

680

Lys

Arg

Asp

Ala

Leu

760

Pro

Arg

Asp

Leu

Met

840

Val

Leu

2014004579

Glu Vval val val

Asn

Arg

val

Ala

745

Leu

Leu

Tyr

Ala

Arg

825

Thr

Tyr

Ser

Gly

Gly

Glu

730

Glu

Gly

Val

Arg

Phe

810

Ala

val

Thr

Tyr

Thr

Ser

715

Glu

Lys

Glu

Asn

Pro

795

Leu

Leu

Met

Cys

Gly
875

Val

700

Gly

Asn

val

Val

val

780

Val

Asp

Leu

Arg

val

860

Arg

Seite 48

Ser

685

Leu

Ala

Pro

Pro

Phe

765

Thr

Thr

Thr

Thr

Gly

845

Asp

Ser

Ser

Glu

Thr

Gly

Ala

750

Gln

Gly

Pro

Leu

Leu

830

Tyr

Asp

Ile

Pro

val

Asn

Pro

735

Glu

Gly

Arg

Glu

Ala

815

Leu

Ser

Leu

Phe

Arg

Thr

Phe

720

Val

Cys

Asp

Asn

Ala

800

Leu

Ser

Glu

Cys

Thr
880



Glu His Val Leu

Val Val Ala Ile

900

Val
915

Leu Pro Ser

Gly Leu Asn

930

Tyr

Pro Pro Leu Leu

945

Glu Leu Lys Gln

Gln Ala val

980

Pro

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

50
2949
DNA

<220>

223>

<400> 50

Gly

885

Arg

Thr

Ala

Arg

Thr
965

Asp

Phe

Asn

Ala

Val

His

950

Arg

Ala

Glu

Glu

Ala

Lys

935

Leu

Val

Arg

Artificial Sequence

Leu

Ala

Ala

920

Glu

Asp

Asn

2014004579

Val Pro Pro
890

Thr Arg Thr
905

Pro Glu Gly

Phe Cys Leu

Lys Tyr Tyr

955

Pro Ala

970

Leu

atgggttggt cctgtatcat cctgttcctg gtecgectaceg

tatggagcag
acctacggcc
agcctgagaa
tacaaccagt
cagttcctga

acctatgctc

acgcagcatc
gaccaatccg
atagcactgt
actatgtgtt
accaggtgga

tggtgtctaa

agaggccctg
tttcctgagg
ggtccgcegaa
ccacatgcca
tctgacagag

ggacctggca

gaccctcacg
gagaatacca
aacgccatta
agatgtctgt
actctggaaa

agttatcgct

Ser Leu Phe

Ala
910

Asn Arg

Thr
925

Ile Leu

Arg His Gln

940

Ala Gly Leu

His Ser Arg

Nucleotide sequence encoding pentamer_gH-gL v3

ctactggggt
cttttcatct
cacagtgcac
gttttaattt
ttgctggacc
ggtaccagca

catttcccca

Seite 49

Asn Val

895

Val Arg

Phe Tyr
Leu

Asp

Pro
960

Pro

Tyr Gly

975

gcatagtcgc
gectgctgaac
atataactcc
ctttcagtca
cctggcagag
gcggctgaat

gcagctgaaa

60
120
180
240
300
360

420



gctcaggaca
cctcatgtgt
tccggtcetgce
ctgttctcca
tatgtgaaga
acaccaatgc
cgagataact
acccagctga
ttcaactacc
gtgctgaaga
tacgcactgg
cctagagctc
ctgtcccaga
aagagagctc
tatatcctgt
gcagacttcg
cggcaggagc
agacgcgaaa
actcagctgc
agttcagggc
gtcccagcta
gagactttcc
agtgaacatg
gtgagcacca
tgtgagctga

ctggagaatt

gtctgggaca
ggatgccccc
acagaccaca
ccgtgacacc
ttactctgac
tgctgatttt
ttatcctgceg
atcgccattc
tggacctgtc
gcggeaggtg
cactgttcegce
tggatcgcca
ccccaccacg
tgtggacacc
ctaaacagaa
ccctgecaget
tgtacctgat
tctttattgt
tggctcatcc
gacgtgacca
cagtgcccgce
ccgatctgtt
tgtcatacgt
cagtggtcgg
ctaggaatat

gegetttttg

gcagcctact
tcagacaact
tttcaaccag
ctgtctgcat
cgaagacttc
tggacacctg
tcagactgag
atatctgaaa
cgctectgetg
ccagatgctg
agccgctcega
ggcagcectg
aactaccctg
cgatcagatc
ccagcagcac
gcacaagacc
ggggagecetg
ggagacaggt
acaccatgag
cagcctggaa
tgcactgtct
ttgcctgect
ggtcacaaac
ccagtccctg
gcacactacc

tcagagtgca

2014004579

accgtcccac
ccacacgact
acatgcatcc
cagggattct
tttgtggtca
cctecgegtge
aaacacgaac
gattccgact
cgaaatagct
gacaggcgga
caggaggaag
ctgcagatcc
ctgctgtacc
actgacatta
ctgatcccac
catctggcectt
gtccactcta
ctgtgcagcc
tacctgtcecg
cggctgacca
atcctgagta
ctgggcgagt
cagtatctga
atcattacac
cattcaatca

ctgctggaat

ctccaatcga
ggaaggggtc
tgtttgatgg
acctgatgga
ccgtgagcat
tgttcaaggc
tgctggtcct
ttctggatgc
tccatcgtta
cagtggagat
caggaactga
aggagttcat
caaccgccgt
ccagcctggt
agtgggccct
ccttcctgag
tgctggtgca
tggccgaact
atctgtatac
gactgtttcc
ccatgcagcc
cattctccgce
tcaaagggat
agactgacag
ccgeegetcet

acgatgacac

Seite 50

tctgtcaatt
acataccaca
ccacgacctg
tgagctgaga
cgacgatgac
cccataccag
ggtgaagaaa
cgctctggac
tgcagtcgat
ggecctttget
gatctctatt
gattacttgt
ggacctggcc
ccgectggtg
gcgacagatt
cgcttttgea
tacaactgag
gtctcactte
tccctgttcet
cgatgccacc
ttctacactg
cctgaccgtc
ttcctacccc
ccagtctaag

gaacatttcc

ccagggegtg

480

540

600

660

720

780

840

9200

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980



atcaacatta
gaggtggtcg
ctggaagtga
tcactgctga
gcaccaaccg
ctgggcgagg
acagggcgca
gcaaacagtg
cctgaccagc
actgtgatgc
gatgacctgt
gagcacgtcc
cggaacgagg
cctgagggca
caccagctgg
gagctgaaac
gatgctcgt
<210>
<211>

<212>
<213>

51
18
PRT

<220>
<223>

<220>
<221>
<222>
<223>

Xaa

<400> 51

(8).

Xaa may be any charged amino acid, e.g. Arg, His, Lys, Asp or Glu

tgtatatgca
tgtccagccc
ctgatgtcgt
aacaggccgg
cagcagagaa
tgttccaggg
atggtcctct
tgctgctgga
tgagggcact
ggggctactc
gtcgaggcta
tgggattcga
ctacccgcac
tcaccctgtt
atccccctct

agacaagagt

-(8)

cgatagcgat
acgaacccat
ggtcgaccgc
ggatgtggag
ggtgectgea
agacaaatac
gtctcagctg
tgacgcattt
gctgaccctg

tgaatgcggc

cgacctgaca

actggtgcct
aaatcgagcc
ttacggactg
gctgcgtcat

caacctgccc

Artificial Sequence

peptide linker sequence

2014004579

gacgtgctgt
tatctgatgc
aaacgccgceg
gaaaatcctg
gagtgcccag
gaatcctggce
atcagatatc
ctggataccc
ctgtctagtg
gatggaagtc
aggctgtctt
ccaagcctgt
gtccgtctge
tataacgctg
ctggacaagt

gcacacagcc

tcgctctgga
tgctgaagaa
gaagcggagc
gtccagtggce
aactgacaag
tgagacccct
gccccgtcac
tggccctgcet
acacagctcc
ctgccgtcta
atggacggag
tcaatgtggt
ccgtgtctac
tgaaggagtt
actatgccgg

gctatggacc

cccatacaac
tggtacagtc
aacaaacttt
agtctctgtg
geggtgtetg
ggtcaacgtg
tcctgaggcect
gtacaacaat
aaggtggatg
tacctgegtg
tatctttact
cgtggecatt
tgccgcectgcea
ctgtctgcga
cctgecaccce

ccaggccgtg

Gly Ser Thr Ser Gly Ser Gly Xaa Pro Gly Ser Gly Glu Gly Ser Thr
Seite 51

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2649

2700

2760

2820

2880

2940

2949



2014004579
1 5 10 15

Lys Gly

<210> 52

<211> 12

<212> PRT

<213> Artificial Sequence

<220>
<223> Peptide linker sequence

<400> 52
Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly
1 5 10

<210> 53

<211> 20

<212> PRT

<213> Artificial Sequence

<220>
<223> peptide linker sequence

<400> 53
Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly
1 5 10 15

Gly Gly Gly Ser
20

<210> 54

<211> 15

<212> PRT

<213> Artificial Sequence

<220>
<223> peptide linker sequence

<400> 54

Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser
1 5 10 15

Seite 52



2014004579
<210> 55
<211> 15
<212> PRT
<213> Artificial Sequence

<220>
<223> peptide linker sequence

<400> 55

Gly Val Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser
1 5 10 15

Seite 53



