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SEQUENCE LISTING
SpyBiotech Limited
Vaccine composition
P9800wo1l
60
PatentIn version 3.5
1
6
PRT
Artificial Sequence

Flexible linker 2 - (GSG)2

1

Gly Ser Gly Gly Ser Gly

1

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

<220>
<223>

<400>

5

2

9

PRT

Artificial Sequence

Flexible linker 3 - (GSG)3

2

Gly Ser Gly Gly Ser Gly Gly Ser Gly

1

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

<220>
<223>

<400>

5

3

5

PRT

Artificial Sequence

Flexible linker 4 - (G4S)1

3

Gly Gly Gly Gly Ser

1

<210>

5

4



<211> 15
<212> PRT
<213> Aurtificial Sequence

<220>
<223> Flexible linker 5 - (G4S)3

<400> 4

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

<210> 5

<211> 20

<212> PRT

<213> Aurtificial Sequence

<220>
<223> Flexible linker 6 - (G4S)4

<400> 5

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> 6

<211> 12

<212> PRT

<213> Aurtificial Sequence

<220>
<223> Flexible linker 7

<400> 6
Gly Ser Ala Gly Ser Ala Ala Gly Ser Gly Glu Phe
1 5 10

<210> 7

<211> 18

<212> PRT

<213> Aurtificial Sequence

<220>
<223> Flexible linker 8

<400> 7



Lys Glu Ser Gly Ser Val Ser Ser Glu Gln Leu Ala Gln Phe Arg Ser
1 5 10 15

Leu Asp

<210> 8

<211> 14

<212> PRT

<213> Aurtificial Sequence

<220>
<223> Flexible linker 9

<400> 8

Glu Gly Lys Ser Ser Gly Ser Gly Ser Glu Ser Lys Ser Thr
1 5 10

<210> 9

<211> 5

<212> PRT

<213> Aurtificial Sequence

<220>
<223> Rigid linker 1

<400> 9

Glu Ala Ala Ala Lys
1 5

<210> 10

<211> 15

<212> PRT

<213> Aurtificial Sequence

<220>
<223> Rigid linker 2 - (EAAAK)3

<400> 10

Glu Ala Ala Ala Lys Glu Ala Ala Ala Lys Glu Ala Ala Ala Lys
1 5 10 15

<210> 11

<211> 14

<212> PRT

<213> Aurtificial Sequence



<220>
<223> Rigid linker 3 - (AP)7

<400> 11

Ala Pro Ala Pro Ala Pro Ala Pro Ala Pro Ala Pro Ala Pro
1 5 10

<210> 12

<211> 2235

<212> DNA

<213> Aurtificial Sequence

<220>
<223> gH-SpyTag-His

<220>

<221> misc_feature

<222> (1146)..(1146)

<223> C>A mutation at position 1146

<220>

<221> misc_feature
<222> (1)..(69)
<223> Signal peptide

<220>

<221> misc_feature
<222> (70)..(2151)
<223> Ectodomain

<220>

<221> misc_feature

<222> (2152)..2157)

<223> Transmembrane domain (truncated)

<220>

<221> misc_feature
<222> (2158)..(2175)
<223> Linker

<220>

<221> misc_feature
<222> (2176)..(2214)
<223> SpyTag

<220>

<221> misc_feature
<222> (2215)..(2232)
<223> 6x His tag

<220>
<221> misc_feature



<222> (2233)..(2235)
<223> Stop codon

<400> 12
atgcggccag gectceccte ctacctcate atcctcgecg tetgtetett cagecaccta 60

ctttcgtcac gatatggege agaagecgta tccgaaccge tggacaaage gtttcaccta 120
ctgctcaaca cctacgggag acccatccge ttcetgegtg aaaataccac ccagtgtace 180
tacaacagca gcctccgtaa cagcacggte gtcagggaaa acgecatcag tttcaacttt 240
ttccaaagct ataatcaata ctatgtattc catatgectc gatgtctttt tgcgggtcct 300
ctggcggage agtttctgaa ccaggtagat ctgaccgaaa ccctggaaag ataccaacag 360
agacttaaca cttacgcgct ggtatccaaa gacctggeca getaccgatc tttttcgcag 420
cagctaaagg cacaagacag cctaggtgaa cagcccacca ctgtgecace geccattgac 480
ctgtcaatac ctcacgtttg gatgccaccg caaaccactc cacacggetg gacagaatca 540
cataccacct caggactaca ccgaccacac tttaaccaga cctgtatect ctttgatgga 600
cacgatctac tattcagcac cgtcacacct tgtttgcacc aaggctttta cctcatcgac 660
gaactacgtt acgttaaaat aacactgacc gaggacttct tcgtagttac ggtgtccata 720
gacgacgaca cacccatgct gettatcttc ggecatcttc cacgegtact tttcaaageg 780
ccctatcaac gcgacaactt tatactacga caaactgaaa aacacgagct cctggtgeta 840
gttaagaaag atcaactgaa ccgtcactct tatctcaaag acccggactt tcttgacgec 900
gcacttgact tcaactacct agacctcage geactactac gtaacagctt tcaccgttac 960
gcegtggatg tactcaagag cggtcgatgt cagatgetgg accgecgeac ggtagaaatg 1020
gecttegect acgeattage actgttcgea gecageccgac aagaagagge cggegeccaa 1080
gtcteegtee cacgggecct agaccgecag gecgeactct tacaaataca agaatttatg 1140
atcacatgcc tctcacaaac accaccacgc accacgttge tgetgtatce cacggecgtg 1200
gacctggeca aacgagecct ttggacaccg aatcagatca ccgacatcac cagectcgta 1260
cgcctggtct acatactcte taaacagaat cagcaacatc tcatccccca atgggecacta 1320
cgacagatcg ccgactttge cctaaaacta cacaaaacgc acctggcectc ttttetttca 1380
gccettcgeac geccaagaact ctacctcatg ggeagectcg tccactccat getggtacat 1440
acgacggaga gacgcgaaat cttcatcgta gaaacgggcec tctgttcatt ggccgageta 1500

tcacacttta cgcagttgtt agctcatcca caccacgaat acctcagega cctgtacaca 1560



ccctgttcca gtagegggceg acgegatcac tcgetcgaac gectcacgeg tetettccee 1620
gatgccaccg tcceegetac cgttceegece geeetcteca tectatctac catgcaacca 1680
agcacgctgg aaaccttccc cgacctgttt tgettgeege teggegaatc ctteteegeg 1740
ctgaccgtct ccgaacacgt cagttatatc gtaacaaacc agtacctgat caaaggtatc 1800
tcctacectg tetccaccac cgtegtagge cagagectea tcatcaccca gacggacagt 1860
caaactaaat gcgaactgac gcgcaacatg cataccacac acageatcac agtggegete 1920
aacatttcgc tagaaaactg cgecttttge caaagcgecc tgetagaata cgacgacacg 1980
caaggcgtca tcaacatcat gtacatgcac gactcggacg acgtectttt cgeectggat 2040
ccctacaacg aagtggtggt ctcatctccg cgaactcact acctcatget tttgaaaaac 2100
ggtacggtac tagaagtaac tgacgtcgtc gtggacgcca ccgacagteg tctectcgga 2160
agcggaggct ctggtgececa tatcgtgatg gtggacgect acaagectac caaacatcat 2220

caccatcacc actaa 2235

<210> 13

<211> 2157

<212> DNA

<213> Aurtificial Sequence

<220>
<223> gH with truncated transmembrane domain

<220>

<221> misc_feature

<222> (1146)..(1146)

<223> C>A mutation at position 1146

<220>

<221> misc_feature
<222> (1)..(69)
<223> Signal peptide

<220>

<221> misc_feature
<222> (70)..(2151)
<223> Ectodomain

<220>

<221> misc_feature

<222> (2152)..2157)

<223> Transmembrane domain (truncated)

<400> 13



atgcggecag gectceccte ctacctcate atcctcgeceg tetgtetett cagecaccta 60
ctttcgtcac gatatggcge agaagecgta tccgaaccge tggacaaage gtttcaccta 120
ctgctcaaca cctacgggag acccatccge ttcetgegtg aaaataccac ccagtgtace 180
tacaacagca gcctccgtaa cagcacggte gtcagggaaa acgecatcag tttcaacttt 240
ttccaaagct ataatcaata ctatgtattc catatgectc gatgtctttt tgcgggtcct 300
ctggcggage agtttctgaa ccaggtagat ctgaccgaaa ccctggaaag ataccaacag 360
agacttaaca cttacgcgct ggtatccaaa gacctggeca getaccgatc tttttcgcag 420
cagctaaagg cacaagacag cctaggtgaa cagcccacca ctgtgecace geccattgac 480
ctgtcaatac ctcacgtttg gatgccaccg caaaccactc cacacggetg gacagaatca 540
cataccacct caggactaca ccgaccacac tttaaccaga cctgtatect ctttgatgga 600
cacgatctac tattcagcac cgtcacacct tgtttgcacc aaggctttta cctcatcgac 660
gaactacgtt acgttaaaat aacactgacc gaggacttct tcgtagttac ggtgtccata 720
gacgacgaca cacccatgct gettatcttc ggecatcttc cacgegtact tttcaaageg 780
ccctatcaac gcgacaactt tatactacga caaactgaaa aacacgagct cctggtgeta 840
gttaagaaag atcaactgaa ccgtcactct tatctcaaag acccggactt tcttgacgec 900
gcacttgact tcaactacct agacctcage geactactac gtaacagctt tcaccgttac 960
gcegtggatg tactcaagag cggtcgatgt cagatgetgg accgecgeac ggtagaaatg 1020
gecttegect acgeattage actgttcgea gecageccgac aagaagagge cggegeccaa 1080
gtcteegtee cacgggecct agaccgecag gecgeactct tacaaataca agaatttatg 1140
atcacatgcc tctcacaaac accaccacgc accacgttge tgetgtatce cacggeegtg 1200
gacctggeca aacgagecct ttggacaccg aatcagatca ccgacatcac cagectcgta 1260
cgcctggtct acatactcte taaacagaat cagcaacatc tcatccccca atgggcacta 1320
cgacagatcg ccgactttge cctaaaacta cacaaaacgc acctggcectc ttttetttca 1380
gccettcgeac gecaagaact ctacctcatg ggeagectcg tccactccat getggtacat 1440
acgacggaga gacgcgaaat cttcatcgta gaaacgggcec tetgttcatt ggccgageta 1500
tcacacttta cgcagttgtt agctcatcca caccacgaat acctcagega cctgtacaca 1560
ccctgttcca gtagegggeg acgegatcac tcgetcgaac gectcacgeg tetettccee 1620

gatgccaccg tccecgetac cgtteccgece gecctetcca tectatctac catgcaacca 1680



agcacgctgg aaaccttcce cgacctgttt tgettgeege teggegaate ctteteegeg 1740
ctgaccgtct ccgaacacgt cagttatatc gtaacaaacc agtacctgat caaaggtatc 1800
tcctacectg tctccaccac cgtegtagge cagagectcea tcatcaccca gacggacagt 1860
caaactaaat gcgaactgac gcgcaacatg cataccacac acagcatcac agtggegete 1920
aacatttcgc tagaaaactg cgecttttge caaagcgecc tgetagaata cgacgacacg 1980
caaggcgtca tcaacatcat gtacatgcac gactcggacg acgtectttt cgeectggat 2040
ccctacaacg aagtggtggt ctcatctccg cgaactcact acctcatget tttgaaaaac 2100

ggtacggtac tagaagtaac tgacgtcgtc gtggacgeca ccgacagteg tctecte 2157

<210> 14

<211> 18

<212> DNA

<213> Aurtificial Sequence

<220>
<223> Linker from gH construct

<400> 14
ggaagcggag getctggt 18

<210> 15

<211> 39

<212> DNA

<213> Aurtificial Sequence

<220>
<223> Spytag

<400> 15
geccatatcg tgatggtgga cgectacaag cctaccaaa 39

<210> 16

<211> 837

<212> DNA

<213> Human cytomegalovirus

<220>

<221> misc_feature
<222> (1)..(90)
<223> Signal peptide

<220>
<221> misc_feature



<222> (91)..(834)
<223> Ectodomain

<220>

<221> misc_feature
<222> (835)..(837)
<223> Stop codon

<400> 16
atgtgecgee geecggattg cggettetct ttctcacctg gaccggtgat actgetgtgg 60

tgttgectte tgetgeccat tgtttectca geegeegtea gegtegetee taccgeegee 120
gagaaagtcc ccgeggagtg ccccgaacta acgegeegat gettgttggg tgaggtgttt 180
gagggtgaca agtatgaaag ttggetgege cegttggtga atgttaccgg gegegatgge 240
ccgetatege aacttatecg ttaccgteee gttacgeegg aggeegecaa cteegtgetg 300
ttggacgagg ctttcctgga cactctggec ctgetgtaca acaatccgga tcaattgegg 360
geectgetga cgetgttgag cteggacaca gegeegegcet ggatgacggt gatgegegge 420
tacagcgagt gcggegatgg ctcgeeggec gtgtacacgt gegtggacga cctgtgeege 480
ggctacgacc tcacgcgact gtcatacggg cgeageatct tcacggaaca cgtgttagge 540
ttcgagetgg tgecaccgte tetctttaac gtggtggtgg ccatacgcaa cgaagecacg 600
cgtaccaacc gegeegtgeg tetgeeegtg ageaccgcetg ccgegeccga gggeatcacg 660
ctcttttacg gectgtacaa cgeagtgaag gaattctgec tgegtcacca getggacccg 720
ccgetgetac gecacctaga taaatactac gecggactge cgeecgaget gaageagacg 780
cgcgtcaacc tgecggctea ctegegetat ggeectcaag cagtggatge tegetaa 837
<210> 17

<211> 702

<212> DNA

<213> Aurtificial Sequence

<220>

<223> UL130 - C-tag

<220>

<221> misc_feature
<222> (1)..(75)
<223> Signal peptide

<220>
<221> misc_feature
<222> (76)..(642)



<223> Ectodomain
<220>

<221> misc_feature
<222> (643)..(687)
<223> Linker
<220>

<221> misc_feature
<222> (688)..(699)
<223> C-tag
<220>

<221> misc_feature
<222> (700)..(702)
<223> Stop codon

<400> 17
atgctgeggce ttctgetteg tcaccacttt cactgectge ttetgtgege ggtttgggea 60

acgccectgte tggegtctee gtggtcgacg ctaacagcaa accagaatce gteccccgeca 120
tggtctaaac tgacgtattc caaaccgcat gacgeggega cgttttactg tecttttcte 180
tatccctcge ccccacgatce ccecttgeaa ttetcggggt tccagegggt atcaacgggt 240
cccgagtgte gcaacgagac cctgtatctg ctgtacaacc gggaaggeca gaccttggtg 300
gagagaagct ccacctgggt gaaaaaggtg atctggtacc tgageggtcg gaaccaaacc 360
atcctccaac ggatgeeccg aacggcttcg aaaccgageg acggaaacgt gcagatcage 420
gtggaagacg ccaagatttt tggagcgcac atggtgecca agcagaccaa getgetacge 480
ttcgtcgtca acgatggeac acgttatcag atgtgtgtga tgaagetgga gagetggget 540
cacgtcttcc gggactacag cgtgtctttt caggtgegat tgacgttcac cgaggecaat 600

aaccagactt acaccttctg cacccatcce aatctcatcg ttggaggegg aggatctgge 660

ggaggtggaa gtggcggagg cggatctgag cccgaggect aa 702

<210> 18

<211> 642

<212> DNA

<213> Aurtificial Sequence

<220>
<223> UL130 (signal sequence and ectodomain)

<220>
<221> misc_feature
<222> (1)..(75)



<223> Signal peptide
<220>

<221> misc_feature
<222> (76)..(642)
<223> Ectodomain

<400> 18
atgctgeggce ttctgetteg tcaccacttt cactgectge ttetgtgege ggtttgggea 60

acgccectgte tggegtctee gtggtcgacg ctaacagcaa accagaatce gteccccgeca 120
tggtctaaac tgacgtattc caaaccgcat gacgeggega cgttttactg tecttttcte 180
tatccctcge ccccacgatce ccecttgeaa ttetcggggt tccagegggt atcaacgggt 240
cccgagtgte gcaacgagac cctgtatctg ctgtacaacc gggaaggeca gaccttggtg 300
gagagaagct ccacctgggt gaaaaaggtg atctggtacc tgageggtcg gaaccaaacc 360
atcctccaac ggatgeeccg aacggcttcg aaaccgageg acggaaacgt gcagatcage 420
gtggaagacg ccaagatttt tggagcgcac atggtgecca agcagaccaa getgetacge 480
ttcgtcgtca acgatggeac acgttatcag atgtgtgtga tgaagetgga gagetggget 540
cacgtcttcc gggactacag cgtgtctttt caggtgegat tgacgttcac cgaggccaat 600
aaccagactt acaccttctg cacccatccc aatctcatcg tt 642

<210> 19

<211> 45

<212> DNA

<213> Aurtificial Sequence

<220>
<223> Linker from UL130 construct

<400> 19
ggaggcggag gatctggegg aggtggaagt ggeggagacg gatct 45

<210> 20

<211> 759

<212> DNA

<213> Human cytomegalovirus

<220>

<221> misc_feature

<222> (634)..(634)

<223> T>C mutation at position 634

<220>



<221> misc_feature
<222> (1)..(81)
<223> Signal peptide

<220>

<221> misc_feature
<222> (82)..(164)
<223> Ectodomain
<220>

<221> Intron
<222> (165)..(287)
<220>

<221> misc_feature
<222> (288)..(422)
<223> Ectodomain
<220>

<221> Intron
<222> (423)..(542)
<220>

<221> misc_feature
<222> (543)..(756)
<223> Ectodomain
<220>

<221> misc_feature
<222> (757)..(759)
<223> Stop codon

<400> 20
atgagtccca aagatctgac geegttcttg acggegttgt ggetgetatt gggtcacage 60

cgegtgeege gggtgegege agaagaatgt tgegaattca taaacgtcaa ccacccgecg 120
gaacgctgtt acgatttcaa aatgtgcaat cgettcaccg tcgegtacgt attttcatga 180
ttgtctgegt tetgtggtge gtetggatct gtetctegac gtttetgata gecatgttee 240
atcgacgatc ctcgggaatg ccagagtaga ttttcatgaa tccacagget geggtgtccg 300
gacggcgaag tctgetacag tcccgagaaa acggetgaga ttegegggat cgtcaccace 360
atgacccatt cattgacacg ccaggtcgta cacaacaaac tgacgagctg caactacaat 420
ccgtaagtct cttcctgagg gecttacage ctatgggaga gtaagacaga gagggacaaa 480
acatcattaa aaaaaaaagt ctaatttcac gttttgtacc ccccttecec teegtgttgt 540
aggttatacc tcgaagctga cgggegaata cgetgeggea aagtaaacga caaggegeag 600

tacctgetgg gegecgetgg cagegtteee tatcgatgga tcaatctgga atacgacaag 660



ataacccgga tcgtgggect ggatcagtac ctggagageg ttaagaaaca caaacggetg 720

gatgtgtgce gegctaaaat gggcetatatg ctgeagtga 759

<210> 21

<211> 498

<212> DNA

<213> Human cytomegalovirus

<220>

<221> misc_feature
<222> (1)..(54)
<223> Signal peptide

<220>

<221> misc_feature
<222> (55)..(236)
<223> Ectodomain
<220>

<221> Intron
<222> (237)..(344)
<220>

<221> misc_feature

<222> (345)..(495)
<223> Ectodomain

<220>

<221> misc_feature
<222> (496)..(498)
<223> Stop codon

<400> 21
atgcggctgt gtcgggtgtg getgtetgtt tgtetgtgeg cegtggtgct gggtcagtge 60

cagcgggaaa ccgcggaaaa aaacgattat taccgagtac cgeattactg ggacgegtge 120
tctcgegege tgeccgacca aacccgttac aagtatgtgg aacagetegt ggacctcacg 180
ttgaactacc actacgatgc gagccacggc ttggacaact ttgacgtget caagaggtga 240
gggtacgcgce taaagatgcea tgacaacggg aaggtaaggg cgaacgggta acgggtaagt 300
aaccgcatgg ggtatgaaat gacgttcgga acctgtgctt gcagaatcaa cgtgaccgag 360
gtgtegttge tcatcagega ctttagacgt cagaaccgtc gecggeggeac caacaaaagg 420
accacgttca acgecgecgg ttcgetggeg ccacacgecce ggagectega gttcagegtg 480

cggctctttg ccaactag 498



<210> 22

<211> 1008

<212> DNA

<213> Aurtificial Sequence

<220>
<223> SpyCatcher-HBsAg

<220>

<221> misc_feature
<222> (1)..(276)

<223> SpyCatcherDeltaN1

<220>

<221> misc_feature
<222> (277)..(303)
<223> Flexible Linker

<220>

<221> misc_feature
<222> (304)..(315)
<223> PVTN linker

<220>

<221> misc_feature
<222> (316)..(993)
<223> HBsAg
<220>

<221> misc_feature
<222> (994)..(1005)
<223> C-tag

<220>

<221> misc_feature
<222> (1006)..(1008)
<223> Stop codon

<400> 22
gactccgcta ctcacatcaa gttctccaag agagatgagg acggtaaaga attggetggt 60

gctactatgg aattgagaga ctcctccggt aagactatct ccacttggat ttccgacggt 120
caggttaagg acttctactt gtacccaggt aagtacactt tcgttgagac tgctgetcca 180
gacggttacg aagttgctac tgctatcact ttcactgtta acgagcaggg acaggttaca 240
gttaacggta aggctactaa gggtgacgct catattggtt ctggtggatc tggtggttcc 300
ggtccagtta ctaatatgga aaacatcact tccggtttct tgggtecttt gttggttttg 360
caggctggat tcttcttgtt gactagaatc ttgactatce cacagtectt ggactcttgg 420

tggacttcct tgaacttctt gggtggttce ccagtttgtt tgggtcaaaa ctctcaatcc 480



ccaacttcca accactccee aacatcttgt ccaccaattt gteetggtta cagatggatg 540
tgtttgagaa gattcatcat tttcttgttc atcttgttgt tgtgtttgat cttcttgttg 600
gttttgttgg actaccaggg tatgttgcca gtttgtccat tgatcccagg ttccactact 660
acaaacactg gtccatgtaa gacttgtact actccagetc agggtaactc catgttcect 720
tcatgttgtt gtactaagcc aactgacggt aactgtactt gtatcccaat tccatcctec 780
tgggctttcg ctaagtactt gtgggaatgg gettcegtta gattctectg gttgtecttg 840
ttggttccat tcgttcagtg gttcgttggt ttgtccccaa ctgtttggtt gtcegetatt 900
tggatgatgt ggtactgggg tccatccttg tactctateg tttccccatt catcectttg 960
ttgccaatct tettctgttt gtgggtttac atcgagecag aggcttaa 1008
<210> 23

<211> 276

<212> DNA

<213> Aurtificial Sequence

<220>
<223> SpyCatcherDeltaN1

<400> 23
gactccgcta ctcacatcaa gttctccaag agagatgagg acggtaaaga attggetggt 60

gctactatgg aattgagaga ctcctceggt aagactatct ccacttggat ttccgacggt 120
caggttaagg acttctactt gtacccaggt aagtacactt tcgttgagac tgetgctcca 180
gacggttacg aagttgctac tgctatcact ttcactgtta acgagcaggg acaggttaca 240
gttaacggta aggctactaa gggtgacgct catatt 276

<210> 24

<211> 27

<212> DNA

<213> Aurtificial Sequence

<220>
<223> Flexible linker from SpyCatcher-HBsAg

<400> 24
ggttctggtg gatctggtgg ttecggt 27

<210> 25
<211> 12
<212> DNA



<213> Aurtificial Sequence

<220>
<223> PVTN linker from SpyCatcher-HbsAg

<400> 25
ccagttacta at 12

<210> 26

<211> 678

<212> DNA

<213> Aurtificial Sequence

<220>
<223> HBsAg

<400> 26
atggaaaaca tcacttccgg tttcttgggt cctttgttgg ttttgeagge tggattctte 60

ttgttgacta gaatcttgac tatcccacag tccttggact cttggtggac ttecttgaac 120
ttcttgggtg gttccccagt ttgtttgggt caaaactcte aatccccaac ttccaaccac 180
tccccaacat cttgtccacc aatttgtect ggttacagat ggatgtgttt gagaagattc 240
atcattttct tgttcatctt gttgttgtgt ttgatcttct tgttggtttt gttggactac 300
cagggtatgt tgccagtttg tccattgatc ccaggttcca ctactacaaa cactggtcca 360
tgtaagactt gtactactcc agctcagggt aactccatgt tcecttcatg ttgttgtact 420
aagccaactg acggtaactg tacttgtatc ccaattccat cctcctggge tttcgctaag 480
tacttgtggg aatgggcttc cgttagattc tcctggttgt ccttgttggt tccattcgtt 540
cagtggttcg ttggtttgtc cccaactgtt tggttgtccg ctatttggat gatgtggtac 600
tggggtccat ccttgtacte tatcgtttcc ccattcatec ctttgttgee aatcttcttc 660
tgtttgtggg tttacatc 678

<210> 27

<211> 744

<212> PRT

<213> Aurtificial Sequence

<220>

<223> gH-SpyTag-His

<220>
<221> misc_feature
<222> (1)..(23)



<223> Signal peptide

<220>

<221> misc_feature
<222> (24)..(717)
<223> Ectodomain

<220>

<221> misc_feature

<222> (718)..(719)

<223> Transmembrane domain (truncated)

<220>

<221> misc_feature
<222> (720)..(725)
<223> Linker

<220>

<221> misc_feature
<222> (726)..(738)
<223> Spytag

<220>

<221> misc_feature
<222> (739)..(744)
<223> 6x His tag

<400> 27
Met Arg Pro Gly Leu Pro Ser Tyr Leu Ile Ile Leu Ala Val Cys Leu
1 5 10 15

Phe Ser His Leu Leu Ser Ser Arg Tyr Gly Ala Glu Ala Val Ser Glu
20 25 30

Pro Leu Asp Lys Ala Phe His Leu Leu Leu Asn Thr Tyr Gly Arg Pro
35 40 45

Ile Arg Phe Leu Arg Glu Asn Thr Thr Gln Cys Thr Tyr Asn Ser Ser
50 55 60

Leu Arg Asn Ser Thr Val Val Arg Glu Asn Ala Ile Ser Phe Asn Phe
65 70 75 80

Phe Gln Ser Tyr Asn Gln Tyr Tyr Val Phe His Met Pro Arg Cys Leu
85 90 95

Phe Ala Gly Pro Leu Ala Glu Gln Phe Leu Asn Gln Val Asp Leu Thr
100 105 110



Glu Thr Leu Glu Arg Tyr Gln Gln Arg Leu Asn Thr Tyr Ala Leu Val
115 120 125

Ser Lys Asp Leu Ala Ser Tyr Arg Ser Phe Ser Gln GIn Leu Lys Ala
130 135 140

Gln Asp Ser Leu Gly Glu Gln Pro Thr Thr Val Pro Pro Pro Ile Asp
145 150 155 160

Leu Ser Ile Pro His Val Trp Met Pro Pro Gln Thr Thr Pro His Gly
165 170 175

Trp Thr Glu Ser His Thr Thr Ser Gly Leu His Arg Pro His Phe Asn
180 185 190

Gln Thr Cys Ile Leu Phe Asp Gly His Asp Leu Leu Phe Ser Thr Val
195 200 205

Thr Pro Cys Leu His Gln Gly Phe Tyr Leu Ile Asp Glu Leu Arg Tyr
210 215 220

Val Lys Ile Thr Leu Thr Glu Asp Phe Phe Val Val Thr Val Ser Ile
225 230 235 240

Asp Asp Asp Thr Pro Met Leu Leu Ile Phe Gly His Leu Pro Arg Val
245 250 255

Leu Phe Lys Ala Pro Tyr Gln Arg Asp Asn Phe Ile Leu Arg Gln Thr
260 265 270

Glu Lys His Glu Leu Leu Val Leu Val Lys Lys Asp GIn Leu Asn Arg
275 280 285

His Ser Tyr Leu Lys Asp Pro Asp Phe Leu Asp Ala Ala Leu Asp Phe
290 295 300

Asn Tyr Leu Asp Leu Ser Ala Leu Leu Arg Asn Ser Phe His Arg Tyr
305 310 315 320

Ala Val Asp Val Leu Lys Ser Gly Arg Cys Gln Met Leu Asp Arg Arg



325 330 335

Thr Val Glu Met Ala Phe Ala Tyr Ala Leu Ala Leu Phe Ala Ala Ala
340 345 350

Arg Gln Glu Glu Ala Gly Ala Gln Val Ser Val Pro Arg Ala Leu Asp
355 360 365

Arg Gln Ala Ala Leu Leu Gln Ile Gln Glu Phe Met Ile Thr Cys Leu
370 375 380

Ser Gln Thr Pro Pro Arg Thr Thr Leu Leu Leu Tyr Pro Thr Ala Val
385 390 395 400

Asp Leu Ala Lys Arg Ala Leu Trp Thr Pro Asn Gln Ile Thr Asp Ile
405 410 415

Thr Ser Leu Val Arg Leu Val Tyr Ile Leu Ser Lys GIln Asn Gln Gln
420 425 430

His Leu Ile Pro Gln Trp Ala Leu Arg Gln Ile Ala Asp Phe Ala Leu
435 440 445

Lys Leu His Lys Thr His Leu Ala Ser Phe Leu Ser Ala Phe Ala Arg
450 455 460

GIn Glu Leu Tyr Leu Met Gly Ser Leu Val His Ser Met Leu Val His
465 470 475 480

Thr Thr Glu Arg Arg Glu Ile Phe Ile Val Glu Thr Gly Leu Cys Ser
485 490 495

Leu Ala Glu Leu Ser His Phe Thr Gln Leu Leu Ala His Pro His His
500 505 510

Glu Tyr Leu Ser Asp Leu Tyr Thr Pro Cys Ser Ser Ser Gly Arg Arg
515 520 525

Asp His Ser Leu Glu Arg Leu Thr Arg Leu Phe Pro Asp Ala Thr Val
530 535 540



Pro Ala Thr Val Pro Ala Ala Leu Ser Ile Leu Ser Thr Met Gln Pro
545 550 555 560

Ser Thr Leu Glu Thr Phe Pro Asp Leu Phe Cys Leu Pro Leu Gly Glu
565 570 575

Ser Phe Ser Ala Leu Thr Val Ser Glu His Val Ser Tyr Ile Val Thr
580 585 590

Asn Gln Tyr Leu Ile Lys Gly Ile Ser Tyr Pro Val Ser Thr Thr Val
595 600 605

Val Gly GlIn Ser Leu Ile Ile Thr Gln Thr Asp Ser GIn Thr Lys Cys
610 615 620

Glu Leu Thr Arg Asn Met His Thr Thr His Ser Ile Thr Val Ala Leu
625 630 635 640

Asn Ile Ser Leu Glu Asn Cys Ala Phe Cys GIn Ser Ala Leu Leu Glu
645 650 655

Tyr Asp Asp Thr Gln Gly Val Ile Asn Ile Met Tyr Met His Asp Ser
660 665 670

Asp Asp Val Leu Phe Ala Leu Asp Pro Tyr Asn Glu Val Val Val Ser
675 680 685

Ser Pro Arg Thr His Tyr Leu Met Leu Leu Lys Asn Gly Thr Val Leu
690 695 700

Glu Val Thr Asp Val Val Val Asp Ala Thr Asp Ser Arg Leu Leu Gly
705 710 715 720

Ser Gly Gly Ser Gly Ala His Ile Val Met Val Asp Ala Tyr Lys Pro
725 730 735

Thr Lys His His His His His His
740

<210> 28
<211> 719
<212> PRT



<213> Aurtificial Sequence

<220>
<223> gH with truncated transmembrane domain

<220>

<221> misc_feature
<222> (1)..(23)
<223> Signal peptide

<220>

<221> misc_feature
<222> (24)..(717)
<223> Ectodomain

<220>

<221> misc_feature

<222> (718)..(719)

<223> Transmembrane domain (truncated)

<400> 28
Met Arg Pro Gly Leu Pro Ser Tyr Leu Ile Ile Leu Ala Val Cys Leu
1 5 10 15

Phe Ser His Leu Leu Ser Ser Arg Tyr Gly Ala Glu Ala Val Ser Glu
20 25 30

Pro Leu Asp Lys Ala Phe His Leu Leu Leu Asn Thr Tyr Gly Arg Pro
35 40 45

Ile Arg Phe Leu Arg Glu Asn Thr Thr Gln Cys Thr Tyr Asn Ser Ser
50 55 60

Leu Arg Asn Ser Thr Val Val Arg Glu Asn Ala Ile Ser Phe Asn Phe
65 70 75 80

Phe Gln Ser Tyr Asn Gln Tyr Tyr Val Phe His Met Pro Arg Cys Leu
85 90 95

Phe Ala Gly Pro Leu Ala Glu Gln Phe Leu Asn Gln Val Asp Leu Thr
100 105 110

Glu Thr Leu Glu Arg Tyr Gln Gln Arg Leu Asn Thr Tyr Ala Leu Val
115 120 125



Ser Lys Asp Leu Ala Ser Tyr Arg Ser Phe Ser Gln GIn Leu Lys Ala
130 135 140

Gln Asp Ser Leu Gly Glu Gln Pro Thr Thr Val Pro Pro Pro Ile Asp
145 150 155 160

Leu Ser Ile Pro His Val Trp Met Pro Pro Gln Thr Thr Pro His Gly
165 170 175

Trp Thr Glu Ser His Thr Thr Ser Gly Leu His Arg Pro His Phe Asn
180 185 190

Gln Thr Cys Ile Leu Phe Asp Gly His Asp Leu Leu Phe Ser Thr Val
195 200 205

Thr Pro Cys Leu His Gln Gly Phe Tyr Leu Ile Asp Glu Leu Arg Tyr
210 215 220

Val Lys Ile Thr Leu Thr Glu Asp Phe Phe Val Val Thr Val Ser Ile
225 230 235 240

Asp Asp Asp Thr Pro Met Leu Leu Ile Phe Gly His Leu Pro Arg Val
245 250 255

Leu Phe Lys Ala Pro Tyr Gln Arg Asp Asn Phe Ile Leu Arg Gln Thr
260 265 270

Glu Lys His Glu Leu Leu Val Leu Val Lys Lys Asp GIn Leu Asn Arg
275 280 285

His Ser Tyr Leu Lys Asp Pro Asp Phe Leu Asp Ala Ala Leu Asp Phe
290 295 300

Asn Tyr Leu Asp Leu Ser Ala Leu Leu Arg Asn Ser Phe His Arg Tyr
305 310 315 320

Ala Val Asp Val Leu Lys Ser Gly Arg Cys Gln Met Leu Asp Arg Arg
325 330 335

Thr Val Glu Met Ala Phe Ala Tyr Ala Leu Ala Leu Phe Ala Ala Ala
340 345 350



Arg Gln Glu Glu Ala Gly Ala Gln Val Ser Val Pro Arg Ala Leu Asp
355 360 365

Arg Gln Ala Ala Leu Leu Gln Ile Gln Glu Phe Met Ile Thr Cys Leu
370 375 380

Ser Gln Thr Pro Pro Arg Thr Thr Leu Leu Leu Tyr Pro Thr Ala Val
385 390 395 400

Asp Leu Ala Lys Arg Ala Leu Trp Thr Pro Asn Gln Ile Thr Asp Ile
405 410 415

Thr Ser Leu Val Arg Leu Val Tyr Ile Leu Ser Lys GIln Asn Gln Gln
420 425 430

His Leu Ile Pro Gln Trp Ala Leu Arg Gln Ile Ala Asp Phe Ala Leu
435 440 445

Lys Leu His Lys Thr His Leu Ala Ser Phe Leu Ser Ala Phe Ala Arg
450 455 460

Gln Glu Leu Tyr Leu Met Gly Ser Leu Val His Ser Met Leu Val His
465 470 475 480

Thr Thr Glu Arg Arg Glu Ile Phe Ile Val Glu Thr Gly Leu Cys Ser
485 490 495

Leu Ala Glu Leu Ser His Phe Thr Gln Leu Leu Ala His Pro His His
500 505 510

Glu Tyr Leu Ser Asp Leu Tyr Thr Pro Cys Ser Ser Ser Gly Arg Arg
515 520 525

Asp His Ser Leu Glu Arg Leu Thr Arg Leu Phe Pro Asp Ala Thr Val
530 535 540

Pro Ala Thr Val Pro Ala Ala Leu Ser Ile Leu Ser Thr Met Gln Pro
545 550 555 560

Ser Thr Leu Glu Thr Phe Pro Asp Leu Phe Cys Leu Pro Leu Gly Glu
565 570 575



Ser Phe Ser Ala Leu Thr Val Ser Glu His Val Ser Tyr Ile Val Thr
580 585 590

Asn Gln Tyr Leu Ile Lys Gly Ile Ser Tyr Pro Val Ser Thr Thr Val
595 600 605

Val Gly GlIn Ser Leu Ile Ile Thr Gln Thr Asp Ser GIn Thr Lys Cys
610 615 620

Glu Leu Thr Arg Asn Met His Thr Thr His Ser Ile Thr Val Ala Leu
625 630 635 640

Asn Ile Ser Leu Glu Asn Cys Ala Phe Cys Gln Ser Ala Leu Leu Glu
645 650 655

Tyr Asp Asp Thr Gln Gly Val Ile Asn Ile Met Tyr Met His Asp Ser
660 665 670

Asp Asp Val Leu Phe Ala Leu Asp Pro Tyr Asn Glu Val Val Val Ser
675 680 685

Ser Pro Arg Thr His Tyr Leu Met Leu Leu Lys Asn Gly Thr Val Leu
690 695 700

Glu Val Thr Asp Val Val Val Asp Ala Thr Asp Ser Arg Leu Leu
705 710 715

<210> 29

<211> 6

<212> PRT

<213> Aurtificial Sequence

<220>
<223> Linker from gH construct

<400> 29
Gly Ser Gly Gly Ser Gly
1 5

<210> 30
<211> 13
<212> PRT



<213> Aurtificial Sequence

<220>
<223> Spytag

<400> 30

Ala His Ile Val Met Val Asp Ala Tyr Lys Pro Thr Lys
1 5 10

<210> 31

<211> 278

<212> PRT

<213> Human cytomegalovirus

<220>

<221> misc_feature
<222> (1)..(30)
<223> Signal peptide

<220>

<221> misc_feature
<222> (31)..(278)
<223> Ectodomain

<400> 31
Met Cys Arg Arg Pro Asp Cys Gly Phe Ser Phe Ser Pro Gly Pro Val
1 5 10 15

Ile Leu Leu Trp Cys Cys Leu Leu Leu Pro Ile Val Ser Ser Ala Ala
20 25 30

Val Ser Val Ala Pro Thr Ala Ala Glu Lys Val Pro Ala Glu Cys Pro
35 40 45

Glu Leu Thr Arg Arg Cys Leu Leu Gly Glu Val Phe Glu Gly Asp Lys
50 55 60

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

Pro Leu Ser GIn Leu Ile Arg Tyr Arg Pro Val Thr Pro Glu Ala Ala
85 90 95

Asn Ser Val Leu Leu Asp Glu Ala Phe Leu Asp Thr Leu Ala Leu Leu
100 105 110



Tyr Asn Asn Pro Asp Gln Leu Arg Ala Leu Leu Thr Leu Leu Ser Ser
115 120 125

Asp Thr Ala Pro Arg Trp Met Thr Val Met Arg Gly Tyr Ser Glu Cys
130 135 140

Gly Asp Gly Ser Pro Ala Val Tyr Thr Cys Val Asp Asp Leu Cys Arg
145 150 155 160

Gly Tyr Asp Leu Thr Arg Leu Ser Tyr Gly Arg Ser Ile Phe Thr Glu
165 170 175

His Val Leu Gly Phe Glu Leu Val Pro Pro Ser Leu Phe Asn Val Val
180 185 190

Val Ala Ile Arg Asn Glu Ala Thr Arg Thr Asn Arg Ala Val Arg Leu
195 200 205

Pro Val Ser Thr Ala Ala Ala Pro Glu Gly Ile Thr Leu Phe Tyr Gly
210 215 220

Leu Tyr Asn Ala Val Lys Glu Phe Cys Leu Arg His Gln Leu Asp Pro
225 230 235 240

Pro Leu Leu Arg His Leu Asp Lys Tyr Tyr Ala Gly Leu Pro Pro Glu
245 250 255

Leu Lys Gln Thr Arg Val Asn Leu Pro Ala His Ser Arg Tyr Gly Pro
260 265 270

Gln Ala Val Asp Ala Arg
275

<210> 32

<211> 233

<212> PRT

<213> Aurtificial Sequence

<220>
<223> UL130 - C-tag



<220>

<221> misc_feature
<222> (1)..(25)
<223> Signal peptide

<220>

<221> misc_feature
<222> (26)..(214)
<223> Ectodomain

<220>

<221> misc_feature
<222> (215)..(229)
<223> Linker

<220>

<221> misc_feature

<222> (230)..(233)

<223> C-tag

<400> 32

Met Leu Arg Leu Leu Leu Arg His His Phe His Cys Leu Leu Leu Cys
1 5 10 15

Ala Val Trp Ala Thr Pro Cys Leu Ala Ser Pro Trp Ser Thr Leu Thr
20 25 30

Ala Asn GIn Asn Pro Ser Pro Pro Trp Ser Lys Leu Thr Tyr Ser Lys
35 40 45

Pro His Asp Ala Ala Thr Phe Tyr Cys Pro Phe Leu Tyr Pro Ser Pro
50 55 60

Pro Arg Ser Pro Leu GIn Phe Ser Gly Phe GIn Arg Val Ser Thr Gly
65 70 75 80

Pro Glu Cys Arg Asn Glu Thr Leu Tyr Leu Leu Tyr Asn Arg Glu Gly
85 90 95

Gln Thr Leu Val Glu Arg Ser Ser Thr Trp Val Lys Lys Val Ile Trp
100 105 110

Tyr Leu Ser Gly Arg Asn GIn Thr Ile Leu Gln Arg Met Pro Arg Thr
115 120 125

Ala Ser Lys Pro Ser Asp Gly Asn Val Gln Ile Ser Val Glu Asp Ala



130 135 140

Lys Ile Phe Gly Ala His Met Val Pro Lys Gln Thr Lys Leu Leu Arg
145 150 155 160

Phe Val Val Asn Asp Gly Thr Arg Tyr Gln Met Cys Val Met Lys Leu
165 170 175

Glu Ser Trp Ala His Val Phe Arg Asp Tyr Ser Val Ser Phe Gln Val
180 185 190

Arg Leu Thr Phe Thr Glu Ala Asn Asn Gln Thr Tyr Thr Phe Cys Thr
195 200 205

His Pro Asn Leu Ile Val Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser
210 215 220

Gly Gly Gly Gly Ser Glu Pro Glu Ala
225 230

<210> 33

<211> 214

<212> PRT

<213> Aurtificial Sequence

<220>
<223> UL130 (signal sequence and ectodomain)

<220>

<221> misc_feature
<222> (1)..(25)
<223> Signal peptide

<220>

<221> misc_feature
<222> (26)..(214)
<223> Ectodomain

<400> 33
Met Leu Arg Leu Leu Leu Arg His His Phe His Cys Leu Leu Leu Cys
1 5 10 15

Ala Val Trp Ala Thr Pro Cys Leu Ala Ser Pro Trp Ser Thr Leu Thr
20 25 30



Ala Asn GIn Asn Pro Ser Pro Pro Trp Ser Lys Leu Thr Tyr Ser Lys
35 40 45

Pro His Asp Ala Ala Thr Phe Tyr Cys Pro Phe Leu Tyr Pro Ser Pro
50 55 60

Pro Arg Ser Pro Leu GIn Phe Ser Gly Phe Gln Arg Val Ser Thr Gly
65 70 75 80

Pro Glu Cys Arg Asn Glu Thr Leu Tyr Leu Leu Tyr Asn Arg Glu Gly
85 90 95

GIn Thr Leu Val Glu Arg Ser Ser Thr Trp Val Lys Lys Val Ile Trp
100 105 110

Tyr Leu Ser Gly Arg Asn Gln Thr Ile Leu GIn Arg Met Pro Arg Thr
115 120 125

Ala Ser Lys Pro Ser Asp Gly Asn Val Gln Ile Ser Val Glu Asp Ala
130 135 140

Lys Ile Phe Gly Ala His Met Val Pro Lys Gln Thr Lys Leu Leu Arg
145 150 155 160

Phe Val Val Asn Asp Gly Thr Arg Tyr Gln Met Cys Val Met Lys Leu
165 170 175

Glu Ser Trp Ala His Val Phe Arg Asp Tyr Ser Val Ser Phe Gln Val
180 185 190

Arg Leu Thr Phe Thr Glu Ala Asn Asn Gln Thr Tyr Thr Phe Cys Thr
195 200 205

His Pro Asn Leu Ile Val
210

<210> 34

<211> 15

<212> PRT

<213> Aurtificial Sequence

<220>



<223> Linker from UL130 construct
<400> 34

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

<210> 35

<211> 171

<212> PRT

<213> Human cytomegalovirus

<220>

<221> misc_feature
<222> (1)..27)
<223> Signal peptide

<220>

<221> misc_feature
<222> (28)..(171)
<223> Ectodomain

<400> 35

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

Phe Ile Asn Val Asn His Pro Pro Glu Arg Cys Tyr Asp Phe Lys Met
35 40 45

Cys Asn Arg Phe Thr Val Ala Leu Arg Cys Pro Asp Gly Glu Val Cys
50 55 60

Tyr Ser Pro Glu Lys Thr Ala Glu Ile Arg Gly Ile Val Thr Thr Met
65 70 75 80

Thr His Ser Leu Thr Arg Gln Val Val His Asn Lys Leu Thr Ser Cys
85 90 95

Asn Tyr Asn Pro Leu Tyr Leu Glu Ala Asp Gly Arg Ile Arg Cys Gly
100 105 110

Lys Val Asn Asp Lys Ala GIn Tyr Leu Leu Gly Ala Ala Gly Ser Val



115 120 125

Pro Tyr Arg Trp Ile Asn Leu Glu Tyr Asp Lys Ile Thr Arg Ile Val
130 135 140

Gly Leu Asp GIn Tyr Leu Glu Ser Val Lys Lys His Lys Arg Leu Asp
145 150 155 160

Val Cys Arg Ala Lys Met Gly Tyr Met Leu GIn
165 170

<210> 36

<211> 129

<212> PRT

<213> Human cytomegalovirus

<220>

<221> misc_feature
<222> (1)..(18)
<223> Signal peptide

<220>

<221> misc_feature
<222> (19)..(129)
<223> Ectodomain

<400> 36
Met Arg Leu Cys Arg Val Trp Leu Ser Val Cys Leu Cys Ala Val Val
1 5 10 15

Leu Gly Gln Cys Gln Arg Glu Thr Ala Glu Lys Asn Asp Tyr Tyr Arg
20 25 30

Val Pro His Tyr Trp Asp Ala Cys Ser Arg Ala Leu Pro Asp Gln Thr
35 40 45

Arg Tyr Lys Tyr Val Glu Gln Leu Val Asp Leu Thr Leu Asn Tyr His
50 55 60

Tyr Asp Ala Ser His Gly Leu Asp Asn Phe Asp Val Leu Lys Arg Ile
65 70 75 80

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



Arg Arg Gly Gly Thr Asn Lys Arg Thr Thr Phe Asn Ala Ala Gly Ser
100 105 110

Leu Ala Pro His Ala Arg Ser Leu Glu Phe Ser Val Arg Leu Phe Ala
115 120 125

Asn

<210> 37

<211> 335

<212> PRT

<213> Aurtificial Sequence

<220>
<223> SpyCatcher-HBsAg

<220>

<221> misc_feature
<222> (1)..(92)

<223> SpycatcherDeltaN1

<220>

<221> misc_feature
<222> (93)..(101)
<223> Flexible Linker

<220>

<221> misc_feature
<222> (102)..(105)
<223> PVTN linker

<220>

<221> misc_feature
<222> (106)..(331)
<223> HBsAg

<220>

<221> misc_feature

<222> (332)..(335)

<223> C-tag

<400> 37

Asp Ser Ala Thr His Ile Lys Phe Ser Lys Arg Asp Glu Asp Gly Lys
1 5 10 15

Glu Leu Ala Gly Ala Thr Met Glu Leu Arg Asp Ser Ser Gly Lys Thr



20 25 30

Ile Ser Thr Trp Ile Ser Asp Gly Gln Val Lys Asp Phe Tyr Leu Tyr
35 40 45

Pro Gly Lys Tyr Thr Phe Val Glu Thr Ala Ala Pro Asp Gly Tyr Glu
50 55 60

Val Ala Thr Ala Ile Thr Phe Thr Val Asn Glu Gln Gly Gln Val Thr
65 70 75 80

Val Asn Gly Lys Ala Thr Lys Gly Asp Ala His Ile Gly Ser Gly Gly
85 90 95

Ser Gly Gly Ser Gly Pro Val Thr Asn Met Glu Asn Ile Thr Ser Gly
100 105 110

Phe Leu Gly Pro Leu Leu Val Leu GIn Ala Gly Phe Phe Leu Leu Thr
115 120 125

Arg Ile Leu Thr Ile Pro Gln Ser Leu Asp Ser Trp Trp Thr Ser Leu
130 135 140

Asn Phe Leu Gly Gly Ser Pro Val Cys Leu Gly Gln Asn Ser Gln Ser
145 150 155 160

Pro Thr Ser Asn His Ser Pro Thr Ser Cys Pro Pro Ile Cys Pro Gly
165 170 175

Tyr Arg Trp Met Cys Leu Arg Arg Phe Ile Ile Phe Leu Phe Ile Leu
180 185 190

Leu Leu Cys Leu Ile Phe Leu Leu Val Leu Leu Asp Tyr Gln Gly Met
195 200 205

Leu Pro Val Cys Pro Leu Ile Pro Gly Ser Thr Thr Thr Asn Thr Gly
210 215 220

Pro Cys Lys Thr Cys Thr Thr Pro Ala Gln Gly Asn Ser Met Phe Pro
225 230 235 240



Ser Cys Cys Cys Thr Lys Pro Thr Asp Gly Asn Cys Thr Cys Ile Pro
245 250 255

Ile Pro Ser Ser Trp Ala Phe Ala Lys Tyr Leu Trp Glu Trp Ala Ser
260 265 270

Val Arg Phe Ser Trp Leu Ser Leu Leu Val Pro Phe Val Gln Trp Phe
275 280 285

Val Gly Leu Ser Pro Thr Val Trp Leu Ser Ala Ile Trp Met Met Trp
290 295 300

Tyr Trp Gly Pro Ser Leu Tyr Ser Ile Val Ser Pro Phe Ile Pro Leu
305 310 315 320

Leu Pro Ile Phe Phe Cys Leu Trp Val Tyr Ile Glu Pro Glu Ala
325 330 335

<210> 38

<211> 92

<212> PRT

<213> Aurtificial Sequence

<220>
<223> SpyCatcherDeltaN1

<400> 38
Asp Ser Ala Thr His Ile Lys Phe Ser Lys Arg Asp Glu Asp Gly Lys
1 5 10 15

Glu Leu Ala Gly Ala Thr Met Glu Leu Arg Asp Ser Ser Gly Lys Thr
20 25 30

Ile Ser Thr Trp Ile Ser Asp Gly Gln Val Lys Asp Phe Tyr Leu Tyr
35 40 45

Pro Gly Lys Tyr Thr Phe Val Glu Thr Ala Ala Pro Asp Gly Tyr Glu
50 55 60

Val Ala Thr Ala Ile Thr Phe Thr Val Asn Glu Gln Gly Gln Val Thr
65 70 75 80

Val Asn Gly Lys Ala Thr Lys Gly Asp Ala His Ile



85 90

<210> 39

<211> 9

<212> PRT

<213> Aurtificial Sequence

<220>
<223> Flexible linker from SpyCatcher-HBsAg

<400> 39

Gly Ser Gly Gly Ser Gly Gly Ser Gly
1 5

<210> 40

<211> 4

<212> PRT

<213> Aurtificial Sequence

<220>
<223> PVTN linker from SpyCatcher-HBsAg

<400> 40
Pro Val Thr Asn
1

<210> 41

<211> 226

<212> PRT

<213> Aurtificial Sequence

<220>
<223> HBsAg

<400> 41
Met Glu Asn Ile Thr Ser Gly Phe Leu Gly Pro Leu Leu Val Leu Gln
1 5 10 15

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

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

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



Cys Pro Pro Ile Cys Pro Gly Tyr Arg Trp Met Cys Leu Arg Arg Phe
65 70 75 80

Ile Ile Phe Leu Phe Ile Leu Leu Leu Cys Leu Ile Phe Leu Leu Val
85 90 95

Leu Leu Asp Tyr Gln Gly Met Leu Pro Val Cys Pro Leu Ile Pro Gly
100 105 110

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

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

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

Tyr Leu Trp Glu Trp Ala Ser Val Arg Phe Ser Trp Leu Ser Leu Leu
165 170 175

Val Pro Phe Val Gln Trp Phe Val Gly Leu Ser Pro Thr Val Trp Leu
180 185 190

Ser Ala Ile Trp Met Met Trp Tyr Trp Gly Pro Ser Leu Tyr Ser Ile
195 200 205

Val Ser Pro Phe Ile Pro Leu Leu Pro Ile Phe Phe Cys Leu Trp Val
210 215 220

Tyr Ile
225

<210> 42

<211> 2235

<212> DNA

<213> Aurtificial Sequence

<220>
<223> gH-(GSG)2-SpyTag-His (without introns) optimised for CHO expression



<220>

<221> misc_feature
<222> (1)..(69)

<223> gH signal peptide

<220>

<221> misc_feature
<222> (70)..(2151)
<223> gH ectodomain

<220>

<221> misc_feature

<222> (2152)..(2157)

<223> gH truncated transmembrane domain

<220>

<221> misc_feature
<222> (2158)..(2175)
<223> (GSG)2 linker
<220>

<221> misc_feature
<222> (2176)..(2214)
<223> Spytag

<220>

<221> misc_feature
<222> (2215)..(2232)
<223> Histag

<220>

<221> misc_feature
<222> (2233)..(2235)
<223> Stop codon

<400> 42
atgaggcctg gectgecttc ttatctgate atcctggeeg tgtgectgtt cteccatetg 60

ctgtcctcta gatacggege cgaggetgtg tetgagecte tggataagge ctttcatctg 120
ctgctgaaca cctacggeag acctatcegg ttcctgegeg agaacaccac acagtgcace 180
tacaactcca gectgeggaa ctccacagte gtgegggaaa acgccatcte cttcaacttt 240
ttccagtcct acaaccagta ctatgtgttc cacatgecte getgeetgtt cgetggacct 300
ctggctgage agttcctgaa ccaggtggac ctgaccgaga cactggaaag ataccagcag 360
cggctgaaca catatgecct ggtgtctaag gacctggect cctacagate cttcagecag 420
cagctgaagg ctcaggactc tctgggagag cagectacaa cagtgectee tectatcgac 480
ctgtctatce ctcacgtgtg gatgectcca cagaccacac ctcatggetg gaccgagtet 540

cataccacct ctggcctgea ccggectcac ttcaaccaga cctgeatcct gttegacgge 600



cacgacctgc tgttctccac cgtgacacca tgtctgeace agggetteta cctgatcgac 660
gagctgagat acgtgaagat taccctgaca gaggacttct tcgtggtcac cgtgtccatc 720
gacgacgaca cccctatget getgatctte ggecatetge ctegggtget gttcaaggee 780
ccttaccage gggacaactt catcctgaga cagaccgaga agcacgagct getggtgetg 840
gtcaagaagg accagctgaa ccggeactcec tacctgaagg accctgactt cctggacgee 900
getctggact tcaactacct ggatctgage geectgetge ggaacagett tcacagatac 960
gcegtggacg tgetgaagte tggcagatge cagatgetgg acagacggac cgtggaaatg 1020
gecttegett acgeectgge tetgtttgee gecgetagac aagaagagge tggegeccaa 1080
gtgtcegtge ctagagcact ggatagacaa gecgetetge tgecagatcea agagttcatg 1140
atcacatgcc tgtctcagac ccctectcgg accacactge tgetgtatee tacegetgtg 1200
gatctggcca agagggctct gtggaccect aaccagatca ccgacatcac atcectegtg 1260
cggctggtgt acatcctgte caagcagaac cagcageate tgatccctca gtgggeectg 1320
aggcagatcg ctgattttgc cctgaagctg cacaagaccc acctggecag ctttetgtet 1380
gecttcgeca gacaagaget gtacctgatg ggeagectgg tgeactctat getggtgeat 1440
accaccgagce ggegegagat cttcatcgtg gaaaccggece tgtgtteect ggeegagetg 1500
tctcacttta cccagetget cgetcaccct caccacgagt acctgtecga cctgtacace 1560
ccttgetect ctageggeag aagggaccac agectggaaa gactgacceg getgtteect 1620
gatgccaccg tgectgetac agttcctgee getetgteca tectgageac catgcageet 1680
tccactetgg aaacattcce cgacctgtte tgectgeete tgggegagte tttttetgee 1740
ctgaccgtgt ccgageacgt gtcctacate gtgaccaatc agtacctgat caagggeatc 1800
agctaccecg tgtccacaac cgtegttgge cagagectga tcatcaccca gaccgactct 1860
cagaccaagt gcgagctgac ccggaacatg cacacaaccc actccatcac cgtggetetg 1920
aacatctcce tggaaaactg cgecttctge cagtctgece tgetggaata cgatgacacc 1980
cagggcgtga tcaacatcat gtatatgcac gactccgacg acgtgetgtt tgeectggat 2040
ccttacaacg aggtggtggt gtctagccce agaacacact acctgatget getcaagaac 2100
ggeaccgtge tggaagtgac cgacgtggtg gtggacgcca ccgattctag attgetcgge 2160

tctggtggct ccggegctca tatcgtgatg gtggatgett acaageccac caagcaccat 2220



catcaccacc actaa 2235

<210> 43

<211> 837

<212> DNA

<213> Aurtificial Sequence

<220>

<223> gl. (without introns) optimised for CHO expression

<220>

<221> misc_feature
<222> (1)..(90)
<223> gl signal peptide
<220>

<221> misc_feature
<222> (91)..(834)
<223> gl. ectodomain
<220>

<221> misc_feature
<222> (835)..(837)
<223> Stop codon

<400> 43
atgtgcagaa ggcctgactg cggcttctee ttctctceeg gacctgtgat cetgetgtgg 60

tgetgtctge tgetgeccat cgtttettce geegetgtgt ctgtggetee taccgetget 120
gaaaaggtgc cagctgagtg tcccgagetg accagaagat gtetgetggg cgaagtgtte 180
gagggcgata agtacgagtc ttggctgegg cctctggtca acgtgaccgg aagagatgga 240
cccctgagec agetgatecg gtacagacct gtgacacctg aggecgecaa ttecgtgetg 300
ctggatgagg ccttcctgga cacactggec ctgetgtaca acaaccccga tcagetgaga 360
geectgetga cectgetgte ctetgatace getcctagat ggatgaccgt gatgegggge 420
tactctgagt gcggagatgg aagcccagec gtgtacacct gtgtggacga tctgtgecaga 480
ggctacgacc tgaccagact gtcctacgge cggtecatct ttaccgagea tgtgetggge 540
tttgagctgg tgectectag cctgttcaat gtggtggtgg ccatccggaa tgaggecace 600
agaacaaata gagccgtgeg getgectgtg tetacagetg ctgetectga gggeatcace 660
ctgttctacg gectgtacaa cgecgtgaaa gagttctgee tgagacacca getggaccct 720
ccactgctga ggeacctgga taagtactac getggectge ctectgaget gaagcagacc 780

agagtgaacc tgectgetca ctccagatac ggecctcagg ctgtggacge cagataa 837



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

<220>
<223>

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

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

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

<400>

44

516

DNA

Artificial Sequence

UL128 (without introns) optimised for CHO expression

misc_feature

(1)..(81)
UL128 signal peptide

misc_feature
(82)..(513)
UL128 ectodomain

misc_feature
(514)..(516)
Stop codon

44

atgtccecta aggatctgac ccctttectg accgctctgt ggetgetget gggecattct 60

agagtgccta gagtcagage cgaggaatge tgegagttca tcaacgtgaa ccatectcca 120

gagcggtgct acgacttcaa gatgtgcaac agattcaccg tggetctgeg gtgeectgat 180

ggcgaagtgt getactcecce tgaaaagace geecgagatca gaggeatcegt gaccaccatg 240

acacactccc tgaccagaca ggtggtgeac aacaagcetga ccagetgeaa ctacaaccct 300

ctgtacctgg aagccgacgg cagaatcaga tgeggeaaag tgaacgacaa ggeccagtac 360

ctgttgggeg ctgetggetc tgtgeectac agatggatca acctggaata cgacaagatc 420

acccggatcg tcggectgga ccagtatctg gaatccgtga agaagcacaa geggetggac 480

gtgtgcagag ccaagatggg ctatatgetg cagtaa 516

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

<220>
<223>

45

702

DNA

Artificial Sequence

UL130-(G4S)3 - C-tag (without introns) optimised for CHO expression



<220>

<221> misc_feature

<222> (1)..(75)

<223> UL130 signal peptide

<220>

<221> misc_feature
<222> (76)..(642)
<223> UL130 ectodomain
<220>

<221> misc_feature
<222> (643)..(687)
<223> (G4S)3 linker
<220>

<221> misc_feature
<222> (688)..(699)
<223> C-tag

<220>

<221> misc_feature
<222> (700)..(702)
<223> Stop codon

<400> 45
atgctgagac tgctgetgag acaccacttc cactgectge tgetgtgtge cgtttggget 60

acaccttgtc tggectctee atggtctacc ctgaccgeca accagaatcc ttctccacct 120
tggtccaage tgacctactc caagcectcac gatgecgcta ccttctactg cccctttetg 180
tacccatctc cacctcggag ccctctgeag ttetetgget tccagagagt gtccaccgga 240
cctgagtgec ggaacgagac actgtacctg ctgtacaacc gecgagggeca gacactggtg 300
gaaagatcct ctacctgggt caagaaagtg atctggtatc tgageggecg gaaccagace 360
atcctgcaga gaatgccteg gaccgectct aagecttctg acggecaacgt gcagatctee 420
gtggaagatg ccaagatctt cggegeccac atggtgecca agcagaccaa actgetgaga 480
ttcgtggtca acgacggeac ccgetaccag atgtgegtga tgaagetgga aagetgggee 540
cacgtgttcc gggattactc cgtgtctttc caagtgeggce tgaccttcac cgaggecaac 600

aaccagacct acaccttctg cacccatcct aacctgatcg tcggaggegg aggatctgge 660

ggaggtggaa gtggcggagg cggatctgag cccgaggect aa 702

<210> 46

<211> 390

<212> DNA

<213> Aurtificial Sequence



<220>
<223> UL131A (without introns) optimised for CHO expression

<220>

<221> misc_feature

<222> (1)..(54)

<223> UL131 signal peptide

<220>

<221> misc_feature
<222> (55)..(387)

<223> UL131 ectodomain

<220>

<221> misc_feature
<222> (388)..(390)
<223> Stop codon

<400> 46
atgagactgt gcagagtgtg getgtcegtg tgectgtgtg ctgtggttet gggecagtge 60

cagagagaga cagccgagaa gaacgactac tacagagtge cccactactg ggacgectge 120
agtagagctt tgcecgatca gacccggtac aaatacgtgg aacagetggt ggatctgace 180
ctgaactacc actacgacgc ctctcacggc ctggacaact tcgacgtget gaageggate 240
aacgtgaccg aggtgtcect getgatctet gacttccgge ggeagaatag aagaggegge 300
accaacaagc ggaccacctt taatgctgee ggctetctgg ctecccacge cagatctetg 360

gaattttccg tgeggcetgtt cgecaactaa 390

<210> 47

<211> 1587

<212> DNA

<213> Aurtificial Sequence

<220>
<223> RSV-F-SpyTag-Ctag

<220>

<221> misc_feature
<222> (1)..(75)
<223> Signal peptide

<220>

<221> misc_feature
<222> (1435)..(1515)
<223> Foldon domain



<220>

<221> misc_feature
<222> (1516)..(1533)
<223> (GSG)2 linker
<220>

<221> misc_feature
<222> (1534)..(1572)
<223> Spytag
<220>

<221> misc_feature
<222> (1573)..(1584)
<223> (Ctag

<220>

<221> misc_feature
<222> (1585)..(1587)
<223> Stop codon

<400> 47
atggaactgc tgatcctgaa ggecaacgcee atcaccacca tectgaccge cgtgacette 60

tgcttcgeca geggecagaa catcaccgag gaattctace agageacctg cagegeegtg 120
agcaagggct acctgagege cctgeggace ggetggtaca ccagegtgat caccatcgag 180
ctgtccaaca tcaaagaaaa caagtgcaac ggcaccgacg ccaaagtgaa getgatcaag 240
caggaactgg acaagtacaa gaacgccgtg accgagetge agetgetgat gcagageace 300
cccgecaccg gatctggeag cgecatttge ageggegtgg cegtgtgtaa agtgetgecac 360
ctggaaggceg aagtgaacaa gatcaagtce geectgetgt ccaccaacaa ggeegtggtg 420
tccctgagea acggegtgag cgtgetgace ttcaaggtgc tggatctgaa gaactacatc 480
gacaagcagc tgctgeecat cctgaacaag cagagcetgea geatcageaa catcgagaca 540
gtgatcgagt tccagcagaa gaacaaccgg ctgetggaaa tcacccggga gttcagegtg 600
aacgccggag tgaccaccec cgtgtecace tacatgetga ccaacagega getgetgtce 660
ctgatcaatg acatgcccat caccaacgac cagaaaaage tgatgagcaa caacgtgcag 720
atcgtgcgge agcagagcta ctccatcatg tgeatcatca aagaagaggt getggectac 780
gtggtgcage tgeecctgta cggegtgate gacaccecct getggaaget gcacaccage 840
cccctgtgea caaccaacac caaagaggge agcaacatct gectgacecg gaccgaccgg 900
ggctggtact gcgacaacge cggeagegtg tecttcttte cacaggecga gacatgcaag 960

gtgcagagca accgggtgtt ctgecgacacc atgaacagec ggaccctgee ctecgaagtg 1020



aacctgtgca acgtggacat cttcaacccc aagtacgact gcaagatcat gacctccaag 1080
accgacgtgt ccagctccgt gatcacctce ctgggegeca tegtgtectg ctacggcaag 1140
accaagtgca ccgccageaa caagaacaga ggcatcatca agaccttcag caacggetge 1200
gactacgtgt ccaataaggg cgtggacacc gtgtccgtgg gcaacacact gtactgegtg 1260
aataagcagg aaggcaagag cctgtacgtg aagggcgage ccatcatcaa cttctacgac 1320
ccectggtgt tccccagega cgagttcgac getageatca gecaggtgaa cgagaagatc 1380
aaccagagcc tggccttcat cagaaagagce gacgaactgc tgtccgecat cggeggetac 1440
atccccgagg cccccagaga tggecaggece tacgtgegga aggacggega gtgggtgctg 1500
ctgtctacat ttctgggaag cggaggcetct ggtgcccata tegtgatggt ggacgectac 1560
aagcctacca aagagcccga ggectaa 1587

<210> 48

<211> 1515

<212> DNA

<213> Aurtificial Sequence

<220>

<223> Sc9-10 DS-Cavl A149C Y458C (RSV-F)

<220>

<221> misc_feature
<222> (1)..(75)

<223> Signal peptide
<220>

<221> misc_feature
<222> (1435)..(1515)
<223> Foldon domain

<400> 48
atggaactgc tgatcctgaa ggecaacgcee atcaccacca tectgaccge cgtgacette 60

tgcttcgeca geggecagaa catcaccgag gaattctacce agageacctg cagegeegtg 120
agcaagggct acctgagege cctgeggace ggctggtaca ccagegtgat caccatcgag 180
ctgtccaaca tcaaagaaaa caagtgcaac ggcaccgacg ccaaagtgaa getgatcaag 240
caggaactgg acaagtacaa gaacgccgtg accgagetge agetgetgat gcagagecace 300
cccgecaceg gatctggeag cgecatttge ageggegtgg cegtgtgtaa agtgetgecac 360

ctggaaggcg aagtgaacaa gatcaagtce geectgetgt ccaccaacaa ggeegtggtg 420



tccctgagea acggegtgag cgtgetgace ttcaaggtge tggatctgaa gaactacatc 480
gacaagcagc tgctgeccat cctgaacaag cagagetgea gecatcageaa catcgagaca 540
gtgatcgagt tccagcagaa gaacaaccgg ctgetggaaa tcacccggga gttcagegtg 600
aacgccggag tgaccacccc cgtgtcecacc tacatgetga ccaacagega getgetgtece 660
ctgatcaatg acatgcccat caccaacgac cagaaaaagc tgatgagcaa caacgtgcag 720
atcgtgegge agcagagcta ctccatcatg tgeatcatca aagaagaggt getggectac 780
gtggtgcage tgeeectgta cggegtgate gacacceect getggaaget gecacaccage 840
cccctgtgea caaccaacac caaagaggge agcaacatct gectgacecg gaccgaccgg 900
ggctggtact gcgacaacge cggeagegtg tecttcttte cacaggecga gacatgcaag 960
gtgcagagcea accgggtgtt ctgegacacc atgaacagec ggaccctgee ctccgaagtg 1020
aacctgtgca acgtggacat cttcaacccc aagtacgact gcaagatcat gacctccaag 1080
accgacgtgt ccagctccgt gatcacctce ctgggegeca tegtgtectg ctacggcaag 1140
accaagtgca ccgccageaa caagaacaga ggcatcatca agaccttcag caacggetge 1200
gactacgtgt ccaataaggg cgtggacacc gtgtccgtgg gcaacacact gtactgegtg 1260
aataagcagg aaggcaagag cctgtacgtg aagggcgage ccatcatcaa cttctacgac 1320
ccectggtgt tccccagega cgagttcgac getageatca gecaggtgaa cgagaagatc 1380
aaccagagcc tggccttcat cagaaagagce gacgaactgc tgtccgecat cggeggetac 1440
atccccgagg cccccagaga tggecaggece tacgtgegga aggacggega gtgggtgctg 1500

ctgtctacat ttctg 1515

<210> 49

<211> 1440

<212> DNA

<213> Aurtificial Sequence

<220>
<223> Sc-9-10 DS-Cavl A149C Y458C (RSV-F) without the signal peptide

<220>

<221> misc_feature
<222> (1360)..(1440)
<223> Foldon domain

<400> 49
cagaacatca ccgaggaatt ctaccagagc acctgcageg ccgtgagcaa gggetacctg 60



agcgceectge ggaccggcetg gtacaccagce gtgatcacca tcgagetgte caacatcaaa 120
gaaaacaagt gcaacggeac cgacgccaaa gtgaagetga tcaageagga actggacaag 180
tacaagaacg ccgtgaccga getgeagetg ctgatgeaga gecacccccge caccggatct 240
ggcagegceea tttgcagegg cgtggecgtg tgtaaagtge tgeacctgga aggegaagtg 300
aacaagatca agtccgecct getgtccacc aacaaggecg tggtgteect gagcaacgge 360
gtgagcgtge tgaccttcaa ggtgetggat ctgaagaact acatcgacaa geagetgetg 420
cccatcctga acaagcagag ctgeageate agcaacatcg agacagtgat cgagttccag 480
cagaagaaca accggctget ggaaatcacce cgggagttca gegtgaacge cggagtgace 540
accccegtgt ccacctacat getgaccaac agegagcetge tgtecetgat caatgacatg 600
cccatcacca acgaccagaa aaagctgatg agcaacaacg tgcagategt gecggeageag 660
agctactcca tcatgtgeat catcaaagaa gaggtgetgg cctacgtggt gcagetgeee 720
ctgtacggceg tgatcgacac ccectgetgg aagetgeaca ccagececct gtgcacaace 780
aacaccaaag agggcageaa catctgectg acccggaccg accggggetg gtactgegac 840
aacgccggea gegtgtectt ctttccacag gecgagacat geaaggtgea gagcaaccgg 900
gtgttctgeg acaccatgaa cageeggacc ctgeectccg aagtgaacct gtgecaacgtg 960
gacatcttca accccaagta cgactgcaag atcatgacct ccaagaccga cgtgtccage 1020
tccgtgatca ccteectggg cgecategtg tectgetacg gcaagaccaa gtgecaccgee 1080
agcaacaaga acagaggcat catcaagacc ttcagcaacg getgegacta cgtgtccaat 1140
aagggegtgg acaccgtgte cgtgggeaac acactgtact gegtgaataa gcaggaagge 1200
aagagcctgt acgtgaaggg cgagcccatc atcaacttct acgaccccct ggtgttcecee 1260
agcgacgagt tcgacgctag catcagecag gtgaacgaga agatcaacca gagectggee 1320
ttcatcagaa agagcgacga actgctgtce gecatcggeg getacatcce cgaggeccce 1380
agagatggcc aggectacgt geggaaggac ggegagtggg tgetgetgtce tacatttetg 1440
<210> 50

<211> 528

<212> PRT

<213> Aurtificial Sequence

<220>
<223> RSV-F-SpyTag-Ctag



<220>

<221> MISC_FEATURE
<222> (1)..(25)

<223> Signal peptide

<220>

<221> MISC_FEATURE
<222> (479)..(505)
<223> Foldon domain

<220>
<221> MISC_FEATURE
<222> (506)..(511)
<223> (GSG)2 linker

<220>

<221> MISC_FEATURE
<222> (512)..(524)

<223> Spytag

<220>

<221> MISC_FEATURE
<222> (525)..(527)
<223> (Ctag

<400> 50
Met Glu Leu Leu Ile Leu Lys Ala Asn Ala Ile Thr Thr Ile Leu Thr
1 5 10 15

Ala Val Thr Phe Cys Phe Ala Ser Gly Gln Asn Ile Thr Glu Glu Phe
20 25 30

Tyr Gln Ser Thr Cys Ser Ala Val Ser Lys Gly Tyr Leu Ser Ala Leu
35 40 45

Arg Thr Gly Trp Tyr Thr Ser Val Ile Thr Ile Glu Leu Ser Asn Ile
50 55 60

Lys Glu Asn Lys Cys Asn Gly Thr Asp Ala Lys Val Lys Leu Ile Lys
65 70 75 80

Gln Glu Leu Asp Lys Tyr Lys Asn Ala Val Thr Glu Leu Gln Leu Leu
85 90 95

Met GlIn Ser Thr Pro Ala Thr Gly Ser Gly Ser Ala Ile Cys Ser Gly
100 105 110



Val Ala Val Cys Lys Val Leu His Leu Glu Gly Glu Val Asn Lys Ile
115 120 125

Lys Ser Ala Leu Leu Ser Thr Asn Lys Ala Val Val Ser Leu Ser Asn
130 135 140

Gly Val Ser Val Leu Thr Phe Lys Val Leu Asp Leu Lys Asn Tyr Ile
145 150 155 160

Asp Lys GIn Leu Leu Pro Ile Leu Asn Lys Gln Ser Cys Ser Ile Ser
165 170 175

Asn Ile Glu Thr Val Ile Glu Phe Gln Gln Lys Asn Asn Arg Leu Leu
180 185 190

Glu Ile Thr Arg Glu Phe Ser Val Asn Ala Gly Val Thr Thr Pro Val
195 200 205

Ser Thr Tyr Met Leu Thr Asn Ser Glu Leu Leu Ser Leu Ile Asn Asp
210 215 220

Met Pro Ile Thr Asn Asp GIn Lys Lys Leu Met Ser Asn Asn Val Gln
225 230 235 240

Ile Val Arg Gln Gln Ser Tyr Ser Ile Met Cys Ile Ile Lys Glu Glu
245 250 255

Val Leu Ala Tyr Val Val Gln Leu Pro Leu Tyr Gly Val Ile Asp Thr
260 265 270

Pro Cys Trp Lys Leu His Thr Ser Pro Leu Cys Thr Thr Asn Thr Lys
275 280 285

Glu Gly Ser Asn Ile Cys Leu Thr Arg Thr Asp Arg Gly Trp Tyr Cys
290 295 300

Asp Asn Ala Gly Ser Val Ser Phe Phe Pro GIn Ala Glu Thr Cys Lys
305 310 315 320

Val GIn Ser Asn Arg Val Phe Cys Asp Thr Met Asn Ser Arg Thr Leu



325 330 335

Pro Ser Glu Val Asn Leu Cys Asn Val Asp Ile Phe Asn Pro Lys Tyr
340 345 350

Asp Cys Lys Ile Met Thr Ser Lys Thr Asp Val Ser Ser Ser Val Ile
355 360 365

Thr Ser Leu Gly Ala Ile Val Ser Cys Tyr Gly Lys Thr Lys Cys Thr
370 375 380

Ala Ser Asn Lys Asn Arg Gly Ile Ile Lys Thr Phe Ser Asn Gly Cys
385 390 395 400

Asp Tyr Val Ser Asn Lys Gly Val Asp Thr Val Ser Val Gly Asn Thr
405 410 415

Leu Tyr Cys Val Asn Lys Gln Glu Gly Lys Ser Leu Tyr Val Lys Gly
420 425 430

Glu Pro Ile Ile Asn Phe Tyr Asp Pro Leu Val Phe Pro Ser Asp Glu
435 440 445

Phe Asp Ala Ser Ile Ser Gln Val Asn Glu Lys Ile Asn Gln Ser Leu
450 455 460

Ala Phe Ile Arg Lys Ser Asp Glu Leu Leu Ser Ala Ile Gly Gly Tyr
465 470 475 480

Ile Pro Glu Ala Pro Arg Asp Gly Gln Ala Tyr Val Arg Lys Asp Gly
485 490 495

Glu Trp Val Leu Leu Ser Thr Phe Leu Gly Ser Gly Gly Ser Gly Ala
500 505 510

His Ile Val Met Val Asp Ala Tyr Lys Pro Thr Lys Glu Pro Glu Ala
515 520 525

<210> 51

<211> 1010

<212> PRT

<213> Aurtificial Sequence



<220>
<223> Sc-9-10 DS-Cavl A149C Y458C (RSV-F)

<220>

<221> MISC_FEATURE
<222> (1)..(25)

<223> Signal peptide

<220>

<221> MISC_FEATURE
<222> (479)..(505)
<223> Foldon domain

<400> 51
Met Glu Leu Leu Ile Leu Lys Ala Asn Ala Ile Thr Thr Ile Leu Thr
1 5 10 15

Ala Val Thr Phe Cys Phe Ala Ser Gly Gln Asn Ile Thr Glu Glu Phe
20 25 30

Tyr Gln Ser Thr Cys Ser Ala Val Ser Lys Gly Tyr Leu Ser Ala Leu
35 40 45

Arg Thr Gly Trp Tyr Thr Ser Val Ile Thr Ile Glu Leu Ser Asn Ile
50 55 60

Lys Glu Asn Lys Cys Asn Gly Thr Asp Ala Lys Val Lys Leu Ile Lys
65 70 75 80

Gln Glu Leu Asp Lys Tyr Lys Asn Ala Val Thr Glu Leu Gln Leu Leu
85 90 95

Met Gln Ser Thr Pro Ala Thr Gly Ser Gly Ser Ala Ile Cys Ser Gly
100 105 110

Val Ala Val Cys Lys Val Leu His Leu Glu Gly Glu Val Asn Lys Ile
115 120 125

Lys Ser Ala Leu Leu Ser Thr Asn Lys Ala Val Val Ser Leu Ser Asn
130 135 140

Gly Val Ser Val Leu Thr Phe Lys Val Leu Asp Leu Lys Asn Tyr Ile
145 150 155 160



Asp Lys GIn Leu Leu Pro Ile Leu Asn Lys Gln Ser Cys Ser Ile Ser
165 170 175

Asn Ile Glu Thr Val Ile Glu Phe Gln Gln Lys Asn Asn Arg Leu Leu
180 185 190

Glu Ile Thr Arg Glu Phe Ser Val Asn Ala Gly Val Thr Thr Pro Val
195 200 205

Ser Thr Tyr Met Leu Thr Asn Ser Glu Leu Leu Ser Leu Ile Asn Asp
210 215 220

Met Pro Ile Thr Asn Asp GIn Lys Lys Leu Met Ser Asn Asn Val Gln
225 230 235 240

Ile Val Arg Gln Gln Ser Tyr Ser Ile Met Cys Ile Ile Lys Glu Glu
245 250 255

Val Leu Ala Tyr Val Val Gln Leu Pro Leu Tyr Gly Val Ile Asp Thr
260 265 270

Pro Cys Trp Lys Leu His Thr Ser Pro Leu Cys Thr Thr Asn Thr Lys
275 280 285

Glu Gly Ser Asn Ile Cys Leu Thr Arg Thr Asp Arg Gly Trp Tyr Cys
290 295 300

Asp Asn Ala Gly Ser Val Ser Phe Phe Pro GIn Ala Glu Thr Cys Lys
305 310 315 320

Val GIn Ser Asn Arg Val Phe Cys Asp Thr Met Asn Ser Arg Thr Leu
325 330 335

Pro Ser Glu Val Asn Leu Cys Asn Val Asp Ile Phe Asn Pro Lys Tyr
340 345 350

Asp Cys Lys Ile Met Thr Ser Lys Thr Asp Val Ser Ser Ser Val Ile
355 360 365

Thr Ser Leu Met Glu Leu Leu Ile Leu Lys Ala Asn Ala Ile Thr Thr



370 375 380

Ile Leu Thr Ala Val Thr Phe Cys Phe Ala Ser Gly Gln Asn Ile Thr
385 390 395 400

Glu Glu Phe Tyr Gln Ser Thr Cys Ser Ala Val Ser Lys Gly Tyr Leu
405 410 415

Ser Ala Leu Arg Thr Gly Trp Tyr Thr Ser Val Ile Thr Ile Glu Leu
420 425 430

Ser Asn Ile Lys Glu Asn Lys Cys Asn Gly Thr Asp Ala Lys Val Lys
435 440 445

Leu Ile Lys GIn Glu Leu Asp Lys Tyr Lys Asn Ala Val Thr Glu Leu
450 455 460

Gln Leu Leu Met Gln Ser Thr Pro Ala Thr Gly Ser Gly Ser Ala Ile
465 470 475 480

Cys Ser Gly Val Ala Val Cys Lys Val Leu His Leu Glu Gly Glu Val
485 490 495

Asn Lys Ile Lys Ser Ala Leu Leu Ser Thr Asn Lys Ala Val Val Ser
500 505 510

Leu Ser Asn Gly Val Ser Val Leu Thr Phe Lys Val Leu Asp Leu Lys
515 520 525

Asn Tyr Ile Asp Lys GIn Leu Leu Pro Ile Leu Asn Lys Gln Ser Cys
530 535 540

Ser Ile Ser Asn Ile Glu Thr Val Ile Glu Phe Gln GIn Lys Asn Asn
545 550 555 560

Arg Leu Leu Glu Ile Thr Arg Glu Phe Ser Val Asn Ala Gly Val Thr
565 570 575

Thr Pro Val Ser Thr Tyr Met Leu Thr Asn Ser Glu Leu Leu Ser Leu
580 585 590



Ile Asn Asp Met Pro Ile Thr Asn Asp Gln Lys Lys Leu Met Ser Asn
595 600 605

Asn Val Gln Ile Val Arg Gln Gln Ser Tyr Ser Ile Met Cys Ile Ile
610 615 620

Lys Glu Glu Val Leu Ala Tyr Val Val Gln Leu Pro Leu Tyr Gly Val
625 630 635 640

Ile Asp Thr Pro Cys Trp Lys Leu His Thr Ser Pro Leu Cys Thr Thr
645 650 655

Asn Thr Lys Glu Gly Ser Asn Ile Cys Leu Thr Arg Thr Asp Arg Gly
660 665 670

Trp Tyr Cys Asp Asn Ala Gly Ser Val Ser Phe Phe Pro Gln Ala Glu
675 680 685

Thr Cys Lys Val Gln Ser Asn Arg Val Phe Cys Asp Thr Met Asn Ser
690 695 700

Arg Thr Leu Pro Ser Glu Val Asn Leu Cys Asn Val Asp Ile Phe Asn
705 710 715 720

Pro Lys Tyr Asp Cys Lys Ile Met Thr Ser Lys Thr Asp Val Ser Ser
725 730 735

Ser Val Ile Thr Ser Leu Gly Ala Ile Val Ser Cys Tyr Gly Lys Thr
740 745 750

Lys Cys Thr Ala Ser Asn Lys Asn Arg Gly Ile Ile Lys Thr Phe Ser
755 760 765

Asn Gly Cys Asp Tyr Val Ser Asn Lys Gly Val Asp Thr Val Ser Val
770 775 780

Gly Asn Thr Leu Tyr Cys Val Asn Lys Gln Glu Gly Lys Ser Leu Tyr
785 790 795 800

Val Lys Gly Glu Pro Ile Ile Asn Phe Tyr Asp Pro Leu Val Phe Pro
805 810 815



Ser Asp Glu Phe Asp Ala Ser Ile Ser Gln Val Asn Glu Lys Ile Asn
820 825 830

Gln Ser Leu Ala Phe Ile Arg Lys Ser Asp Glu Leu Leu Ser Ala Ile
835 840 845

Gly Gly Tyr Ile Pro Glu Ala Pro Arg Asp Gly Gln Ala Tyr Val Arg
850 855 860

Lys Asp Gly Glu Trp Val Leu Leu Ser Thr Phe Leu Gly Ala Ile Val
865 870 875 880

Ser Cys Tyr Gly Lys Thr Lys Cys Thr Ala Ser Asn Lys Asn Arg Gly
885 890 895

Ile Ile Lys Thr Phe Ser Asn Gly Cys Asp Tyr Val Ser Asn Lys Gly
900 905 910

Val Asp Thr Val Ser Val Gly Asn Thr Leu Tyr Cys Val Asn Lys Gln
915 920 925

Glu Gly Lys Ser Leu Tyr Val Lys Gly Glu Pro Ile Ile Asn Phe Tyr
930 935 940

Asp Pro Leu Val Phe Pro Ser Asp Glu Phe Asp Ala Ser Ile Ser Gln
945 950 955 960

Val Asn Glu Lys Ile Asn GIn Ser Leu Ala Phe Ile Arg Lys Ser Asp
965 970 975

Glu Leu Leu Ser Ala Ile Gly Gly Tyr Ile Pro Glu Ala Pro Arg Asp
980 985 990

Gly GIn Ala Tyr Val Arg Lys Asp Gly Glu Trp Val Leu Leu Ser Thr
995 1000 1005

Phe Leu
1010

<210> 52



<211> 480
<212> PRT
<213> Aurtificial Sequence

<220>

<223> sc9-10 DS-Cavl A149C Y458C (RSV-F) without the signal peptide

<220>

<221> MISC_FEATURE
<222> (454)..(480)
<223> Foldon domain

<400> 52
Gln Asn Ile Thr Glu Glu Phe Tyr Gln Ser Thr Cys Ser Ala Val Ser
1 5 10 15

Lys Gly Tyr Leu Ser Ala Leu Arg Thr Gly Trp Tyr Thr Ser Val Ile
20 25 30

Thr Ile Glu Leu Ser Asn Ile Lys Glu Asn Lys Cys Asn Gly Thr Asp
35 40 45

Ala Lys Val Lys Leu Ile Lys GIln Glu Leu Asp Lys Tyr Lys Asn Ala
50 55 60

Val Thr Glu Leu Gln Leu Leu Met GIn Ser Thr Pro Ala Thr Gly Ser
65 70 75 80

Gly Ser Ala Ile Cys Ser Gly Val Ala Val Cys Lys Val Leu His Leu
85 90 95

Glu Gly Glu Val Asn Lys Ile Lys Ser Ala Leu Leu Ser Thr Asn Lys
100 105 110

Ala Val Val Ser Leu Ser Asn Gly Val Ser Val Leu Thr Phe Lys Val
115 120 125

Leu Asp Leu Lys Asn Tyr Ile Asp Lys Gln Leu Leu Pro Ile Leu Asn
130 135 140

Lys Gln Ser Cys Ser Ile Ser Asn Ile Glu Thr Val Ile Glu Phe Gln
145 150 155 160



GIn Lys Asn Asn Arg Leu Leu Glu Ile Thr Arg Glu Phe Ser Val Asn
165 170 175

Ala Gly Val Thr Thr Pro Val Ser Thr Tyr Met Leu Thr Asn Ser Glu
180 185 190

Leu Leu Ser Leu Ile Asn Asp Met Pro Ile Thr Asn Asp Gln Lys Lys
195 200 205

Leu Met Ser Asn Asn Val Gln Ile Val Arg Gln GIn Ser Tyr Ser Ile
210 215 220

Met Cys Ile Ile Lys Glu Glu Val Leu Ala Tyr Val Val Gln Leu Pro
225 230 235 240

Leu Tyr Gly Val Ile Asp Thr Pro Cys Trp Lys Leu His Thr Ser Pro
245 250 255

Leu Cys Thr Thr Asn Thr Lys Glu Gly Ser Asn Ile Cys Leu Thr Arg
260 265 270

Thr Asp Arg Gly Trp Tyr Cys Asp Asn Ala Gly Ser Val Ser Phe Phe
275 280 285

Pro GIn Ala Glu Thr Cys Lys Val Gln Ser Asn Arg Val Phe Cys Asp
290 295 300

Thr Met Asn Ser Arg Thr Leu Pro Ser Glu Val Asn Leu Cys Asn Val
305 310 315 320

Asp Ile Phe Asn Pro Lys Tyr Asp Cys Lys Ile Met Thr Ser Lys Thr
325 330 335

Asp Val Ser Ser Ser Val Ile Thr Ser Leu Gly Ala Ile Val Ser Cys
340 345 350

Tyr Gly Lys Thr Lys Cys Thr Ala Ser Asn Lys Asn Arg Gly Ile Ile
355 360 365

Lys Thr Phe Ser Asn Gly Cys Asp Tyr Val Ser Asn Lys Gly Val Asp
370 375 380



Thr Val Ser Val Gly Asn Thr Leu Tyr Cys Val Asn Lys Gln Glu Gly
385 390 395 400

Lys Ser Leu Tyr Val Lys Gly Glu Pro Ile Ile Asn Phe Tyr Asp Pro
405 410 415

Leu Val Phe Pro Ser Asp Glu Phe Asp Ala Ser Ile Ser GIn Val Asn
420 425 430

Glu Lys Ile Asn GIn Ser Leu Ala Phe Ile Arg Lys Ser Asp Glu Leu
435 440 445

Leu Ser Ala Ile Gly Gly Tyr Ile Pro Glu Ala Pro Arg Asp Gly Gln
450 455 460

Ala Tyr Val Arg Lys Asp Gly Glu Trp Val Leu Leu Ser Thr Phe Leu
465 470 475 480

<210> 53

<211> 1704

<212> DNA

<213> Aurtificial Sequence

<220>
<223> RSV-F DS-Cavl-SpyTag-Ctag

<220>

<221> misc_feature
<222> (1)..(75)
<223> Signal peptide

<220>

<221> misc_feature
<222> (1552)..(1632)
<223> Foldon domain

<220>

<221> misc_feature

<222> (1633)..(1650)
<223> (GSG)2 linker

<220>

<221> misc_feature
<222> (1651)..(1689)
<223> Spytag



<220>

<221> misc_feature
<222> (1690)..(1701)
<223> Ctag

<220>

<221> misc_feature
<222> (1702)..(1704)
<223> Stop codon

<400> 53
atggaactgc tgatcctgaa ggecaacgcee atcaccacca tectgaccge cgtgacette 60

tgettcgeca geggecagaa catcaccgag gaattctace agageacctg cagegeegtg 120
agcaagggct acctgagegce cctgeggace ggetggtaca ccagegtgat caccatcgag 180
ctgtccaaca tcaaagaaaa caagtgcaac ggcaccgacg ccaaagtgaa getgatcaag 240
caggaactgg acaagtacaa gaacgccgtg accgagetge agetgetgat gcagagecace 300
cccgecacca acaacagage cagaagagag ctgecceggt tcatgaacta caccctgaac 360
aacgccaaga aaaccaacgt gaccctgage aagaagagaa agagaagatt cctgggette 420
ctgetgggeg tgggcagegce cattgecage ggegtggecg tgtgtaaagt getgeacctg 480
gaaggcgaag tgaacaagat caagtccgec ctgetgteca ccaacaagge cgtggtgtee 540
ctgagcaacg gcgtgagegt getgaccttc aaggtgetgg atctgaagaa ctacatcgac 600
aagcagctgc tgeccatect gaacaageag agetgeagea tcagcaacat cgagacagtg 660
atcgagttcc agcagaagaa caaccggetg ctggaaatca cccgggagtt cagegtgaac 720
gceggagtga ccacceccgt gtccacctac atgetgacca acagegagcet getgtecctg 780
atcaatgaca tgcccatcac caacgaccag aaaaagctga tgagcaacaa cgtgcagatc 840
gtgcggeage agagctacte catcatgtge atcatcaaag aagaggtgct ggectacgtg 900
gtgcagetge ccctgtacgg cgtgatcgac accecctget ggaagetgea caccageece 960
ctgtgcacaa ccaacaccaa agagggcage aacatctgec tgacceggac cgaccgggge 1020
tggtactgcg acaacgecgg cagegtgtee ttctttccac aggecgagac atgcaaggtg 1080
cagagcaacc gggtgttctg cgacaccatg aacagectga ccctgeccte cgaagtgaac 1140
ctgtgcaacg tggacatctt caaccccaag tacgactgca agatcatgac ctccaagacc 1200
gacgtgtcca geteegtgat caccteectg ggegecateg tgtectgeta cggcaagace 1260

aagtgcaccg ccagcaacaa gaacagaggc atcatcaaga ccttcagcaa cggetgegac 1320



tacgtgtcca ataagggcgt ggacaccgtg tccgtgggea acacactgta ctacgtgaat 1380
aagcaggaag gcaagagcct gtacgtgaag ggcgagececa tcatcaactt ctacgaccee 1440
ctggtgttcc ccagegacga gttcgacgec agcatcagec aggtgaacga gaagatcaac 1500
cagagcctgg ccttcatcag aaagagcgac gaactgetgt ccgecatcgg cggetacatc 1560
cccgaggecc ccagagatgg ccaggectac gtgeggaagg acggegagtg ggtgetgetg 1620
tctacatttc tgggaagegg aggctctggt geccatatcg tgatggtgga cgectacaag 1680
cctaccaaag agcccgagge ctaa 1704

<210> 54

<211> 1632

<212> DNA

<213> Aurtificial Sequence

<220>

<223> RSV-F DS-Cavl

<220>

<221> misc_feature
<222> (1)..(75)
<223> Signal peptide
<220>

<221> misc_feature
<222> (1552)..(1632)
<223> Foldon domain

<400> 54
atggaactgc tgatcctgaa ggecaacgcee atcaccacca tectgaccge cgtgacette 60

tgcttcgeca geggecagaa catcaccgag gaattctace agageacctg cagegeegtg 120
agcaagggct acctgagege cctgeggace ggctggtaca ccagegtgat caccatcgag 180
ctgtccaaca tcaaagaaaa caagtgcaac ggcaccgacg ccaaagtgaa getgatcaag 240
caggaactgg acaagtacaa gaacgccgtg accgagetge agetgetgat gcagageace 300
cccgecacca acaacagage cagaagagag ctgececggt tcatgaacta caccctgaac 360
aacgccaaga aaaccaacgt gaccctgage aagaagagaa agagaagatt cctgggettc 420
ctgetgggeg tgggcagege cattgecage ggegtggecg tgtgtaaagt getgeacctg 480
gaaggcgaag tgaacaagat caagtccgec ctgetgtcca ccaacaagge cgtggtgtce 540

ctgagcaacg gegtgagegt getgaccttc aaggtgetgg atctgaagaa ctacatcgac 600



aagcagctgc tgcccatcct gaacaagcag agetgeagea tcagcaacat cgagacagtg 660
atcgagttcc agcagaagaa caaccggcetg ctggaaatca cccgggagtt cagegtgaac 720
gccggagtga ccacccecgt gtccacctac atgetgacca acagegaget getgteectg 780
atcaatgaca tgcccatcac caacgaccag aaaaagctga tgagcaacaa cgtgecagatc 840
gtgeggeage agagctacte catcatgtge atcatcaaag aagaggtget ggectacgtg 900
gtgeagctge cectgtacgg cgtgatcgac acccectget ggaagetgea caccageeee 960
ctgtgcacaa ccaacaccaa agagggeage aacatctgec tgacccggac cgaccgggge 1020
tggtactgcg acaacgccgg cagegtgtee ttetttccac aggecgagac atgcaaggtg 1080
cagagcaacc gggtgttctg cgacaccatg aacagectga ccctgeecte cgaagtgaac 1140
ctgtgcaacg tggacatctt caaccccaag tacgactgca agatcatgac ctccaagacc 1200
gacgtgtcca getccgtgat caccteectg ggegecatceg tgtectgeta cggcaagace 1260
aagtgcaccg ccagcaacaa gaacagaggc atcatcaaga ccttcagcaa cggetgegac 1320
tacgtgtcca ataagggcgt ggacaccgtg tccgtgggea acacactgta ctacgtgaat 1380
aagcaggaag gcaagagcct gtacgtgaag ggegagececa tcatcaactt ctacgaccee 1440
ctggtgttcc ccagegacga gttcgacgec agcatcagec aggtgaacga gaagatcaac 1500
cagagcctgg ccttcatcag aaagagcgac gaactgetgt ccgecatcgg cggetacatc 1560
cccgaggecc ccagagatgg ccaggectac gtgeggaagg acggegagtg ggtgetgetg 1620
tctacatttc tg 1632

<210> 55

<211> 1557

<212> DNA

<213> Aurtificial Sequence

<220>

<223> RSV-F DS-Cavl without the signal peptide

<220>

<221> misc_feature
<222> (1477)..(1557)
<223> Foldon domain

<400> 55
cagaacatca ccgaggaatt ctaccagagc acctgcageg ccgtgagcaa gggetacctg 60

agcgeectge ggaccggetg gtacaccage gtgatcacca tcgagcetgte caacatcaaa 120



gaaaacaagt gcaacggeac cgacgccaaa gtgaagetga tcaageagga actggacaag 180
tacaagaacg ccgtgaccga getgeagetg ctgatgeaga gecacccccge caccaacaac 240
agagccagaa gagagctgee ceggttcatg aactacaccce tgaacaacge caagaaaacc 300
aacgtgaccc tgagcaagaa gagaaagaga agattcctgg getteetget gggegtggge 360
agcgccattg ccageggegt ggeegtgtgt aaagtgetge acctggaagg cgaagtgaac 420
aagatcaagt ccgecctget gtccaccaac aaggecgtgg tgteectgag caacggegtg 480
agcgtgetga ccttcaaggt getggatctg aagaactaca tcgacaagea getgetgeee 540
atcctgaaca agcagagctg cagcatcage aacatcgaga cagtgatcga gttccagcag 600
aagaacaacc ggctgetgga aatcacccgg gagttcageg tgaacgecgg agtgaccacc 660
ccegtgteca cctacatget gaccaacage gagetgetgt cectgatcaa tgacatgeee 720
atcaccaacg accagaaaaa gctgatgagce aacaacgtgce agatcgtgeg gecageagage 780
tactccatca tgtgcatcat caaagaagag gtgetggect acgtggtgea getgeeectg 840
tacggegtga tcgacaccce ctgetggaag ctgeacacca geceectgtg cacaaccaac 900
accaaagagg gcagcaacat ctgectgacc cggaccgace ggggcetggta ctgegacaac 960
gccggeageg tgtecttcett tccacaggec gagacatgea aggtgeagag caaccgggtg 1020
ttctgcgaca ccatgaacag cctgaccectg cectccgaag tgaacctgtg caacgtggac 1080
atcttcaacc ccaagtacga ctgcaagatc atgacctcca agaccgacgt gtccagetce 1140
gtgatcacct ccctgggege catcgtgtee tgctacggea agaccaagtg caccgecage 1200
aacaagaaca gaggcatcat caagaccttc agcaacggct gcgactacgt gtccaataag 1260
ggcgtggaca cegtgtecgt gggeaacaca ctgtactacg tgaataagea ggaaggcaag 1320
agcctgtacg tgaagggcga geccatcatce aacttctacg accecctggt gttccccage 1380
gacgagttcg acgccageat cagecaggtg aacgagaaga tcaaccagag cctggectte 1440
atcagaaaga gcgacgaact getgtcegee atcggeggcet acatccecga ggeecccaga 1500
gatggccagg cctacgtgeg gaaggacggce gagtgggtgc tgetgtetac atttetg 1557
<210> 56

<211> 567

<212> PRT
<213> Aurtificial Sequence



<220>
<223> RSV-F DS-Cavl-SpyTag-Ctag

<220>

<221> MISC_FEATURE
<222> (1)..(25)

<223> Signal peptide

<220>

<221> MISC_FEATURE
<222> (518)..(544)

<223> Foldon domain

<220>

<221> MISC_FEATURE
<222> (545)..(550)

<223> Linker

<220>

<221> MISC_FEATURE
<222> (551)..(563)

<223> Spytag

<220>

<221> MISC_FEATURE
<222> (564)..(567)
<223> (Ctag

<400> 56
Met Glu Leu Leu Ile Leu Lys Ala Asn Ala Ile Thr Thr Ile Leu Thr
1 5 10 15

Ala Val Thr Phe Cys Phe Ala Ser Gly Gln Asn Ile Thr Glu Glu Phe
20 25 30

Tyr Gln Ser Thr Cys Ser Ala Val Ser Lys Gly Tyr Leu Ser Ala Leu
35 40 45

Arg Thr Gly Trp Tyr Thr Ser Val Ile Thr Ile Glu Leu Ser Asn Ile
50 55 60

Lys Glu Asn Lys Cys Asn Gly Thr Asp Ala Lys Val Lys Leu Ile Lys
65 70 75 80

Gln Glu Leu Asp Lys Tyr Lys Asn Ala Val Thr Glu Leu Gln Leu Leu
85 90 95



Met Gln Ser Thr Pro Ala Thr Asn Asn Arg Ala Arg Arg Glu Leu Pro
100 105 110

Arg Phe Met Asn Tyr Thr Leu Asn Asn Ala Lys Lys Thr Asn Val Thr
115 120 125

Leu Ser Lys Lys Arg Lys Arg Arg Phe Leu Gly Phe Leu Leu Gly Val
130 135 140

Gly Ser Ala Ile Ala Ser Gly Val Ala Val Cys Lys Val Leu His Leu
145 150 155 160

Glu Gly Glu Val Asn Lys Ile Lys Ser Ala Leu Leu Ser Thr Asn Lys
165 170 175

Ala Val Val Ser Leu Ser Asn Gly Val Ser Val Leu Thr Phe Lys Val
180 185 190

Leu Asp Leu Lys Asn Tyr Ile Asp Lys Gln Leu Leu Pro Ile Leu Asn
195 200 205

Lys Gln Ser Cys Ser Ile Ser Asn Ile Glu Thr Val Ile Glu Phe GIn
210 215 220

GIn Lys Asn Asn Arg Leu Leu Glu Ile Thr Arg Glu Phe Ser Val Asn
225 230 235 240

Ala Gly Val Thr Thr Pro Val Ser Thr Tyr Met Leu Thr Asn Ser Glu
245 250 255

Leu Leu Ser Leu Ile Asn Asp Met Pro Ile Thr Asn Asp Gln Lys Lys
260 265 270

Leu Met Ser Asn Asn Val Gln Ile Val Arg Gln GIn Ser Tyr Ser Ile
275 280 285

Met Cys Ile Ile Lys Glu Glu Val Leu Ala Tyr Val Val Gln Leu Pro
290 295 300

Leu Tyr Gly Val Ile Asp Thr Pro Cys Trp Lys Leu His Thr Ser Pro
305 310 315 320



Leu Cys Thr Thr Asn Thr Lys Glu Gly Ser Asn Ile Cys Leu Thr Arg
325 330 335

Thr Asp Arg Gly Trp Tyr Cys Asp Asn Ala Gly Ser Val Ser Phe Phe
340 345 350

Pro GIn Ala Glu Thr Cys Lys Val Gln Ser Asn Arg Val Phe Cys Asp
355 360 365

Thr Met Asn Ser Leu Thr Leu Pro Ser Glu Val Asn Leu Cys Asn Val
370 375 380

Asp Ile Phe Asn Pro Lys Tyr Asp Cys Lys Ile Met Thr Ser Lys Thr
385 390 395 400

Asp Val Ser Ser Ser Val Ile Thr Ser Leu Gly Ala Ile Val Ser Cys
405 410 415

Tyr Gly Lys Thr Lys Cys Thr Ala Ser Asn Lys Asn Arg Gly Ile Ile
420 425 430

Lys Thr Phe Ser Asn Gly Cys Asp Tyr Val Ser Asn Lys Gly Val Asp
435 440 445

Thr Val Ser Val Gly Asn Thr Leu Tyr Tyr Val Asn Lys Gln Glu Gly
450 455 460

Lys Ser Leu Tyr Val Lys Gly Glu Pro Ile Ile Asn Phe Tyr Asp Pro
465 470 475 480

Leu Val Phe Pro Ser Asp Glu Phe Asp Ala Ser Ile Ser GIn Val Asn
485 490 495

Glu Lys Ile Asn GIn Ser Leu Ala Phe Ile Arg Lys Ser Asp Glu Leu
500 505 510

Leu Ser Ala Ile Gly Gly Tyr Ile Pro Glu Ala Pro Arg Asp Gly Gln
515 520 525

Ala Tyr Val Arg Lys Asp Gly Glu Trp Val Leu Leu Ser Thr Phe Leu
530 535 540



Gly Ser Gly Gly Ser Gly Ala His Ile Val Met Val Asp Ala Tyr Lys
545 550 555 560

Pro Thr Lys Glu Pro Glu Ala
565

<210> 57

<211> 544

<212> PRT

<213> Aurtificial Sequence

<220>
<223> RSV-F DS-Cavl

<220>

<221> MISC_FEATURE
<222> (1)..(25)

<223> Signal peptide

<220>

<221> MISC_FEATURE
<222> (518)..(544)

<223> Foldon domain

<400> 57
Met Glu Leu Leu Ile Leu Lys Ala Asn Ala Ile Thr Thr Ile Leu Thr
1 5 10 15

Ala Val Thr Phe Cys Phe Ala Ser Gly Gln Asn Ile Thr Glu Glu Phe
20 25 30

Tyr Gln Ser Thr Cys Ser Ala Val Ser Lys Gly Tyr Leu Ser Ala Leu
35 40 45

Arg Thr Gly Trp Tyr Thr Ser Val Ile Thr Ile Glu Leu Ser Asn Ile
50 55 60

Lys Glu Asn Lys Cys Asn Gly Thr Asp Ala Lys Val Lys Leu Ile Lys
65 70 75 80

Gln Glu Leu Asp Lys Tyr Lys Asn Ala Val Thr Glu Leu Gln Leu Leu
85 90 95



Met Gln Ser Thr Pro Ala Thr Asn Asn Arg Ala Arg Arg Glu Leu Pro
100 105 110

Arg Phe Met Asn Tyr Thr Leu Asn Asn Ala Lys Lys Thr Asn Val Thr
115 120 125

Leu Ser Lys Lys Arg Lys Arg Arg Phe Leu Gly Phe Leu Leu Gly Val
130 135 140

Gly Ser Ala Ile Ala Ser Gly Val Ala Val Cys Lys Val Leu His Leu
145 150 155 160

Glu Gly Glu Val Asn Lys Ile Lys Ser Ala Leu Leu Ser Thr Asn Lys
165 170 175

Ala Val Val Ser Leu Ser Asn Gly Val Ser Val Leu Thr Phe Lys Val
180 185 190

Leu Asp Leu Lys Asn Tyr Ile Asp Lys Gln Leu Leu Pro Ile Leu Asn
195 200 205

Lys Gln Ser Cys Ser Ile Ser Asn Ile Glu Thr Val Ile Glu Phe GIn
210 215 220

GIn Lys Asn Asn Arg Leu Leu Glu Ile Thr Arg Glu Phe Ser Val Asn
225 230 235 240

Ala Gly Val Thr Thr Pro Val Ser Thr Tyr Met Leu Thr Asn Ser Glu
245 250 255

Leu Leu Ser Leu Ile Asn Asp Met Pro Ile Thr Asn Asp Gln Lys Lys
260 265 270

Leu Met Ser Asn Asn Val Gln Ile Val Arg Gln GIn Ser Tyr Ser Ile
275 280 285

Met Cys Ile Ile Lys Glu Glu Val Leu Ala Tyr Val Val Gln Leu Pro
290 295 300

Leu Tyr Gly Val Ile Asp Thr Pro Cys Trp Lys Leu His Thr Ser Pro
305 310 315 320



Leu Cys Thr Thr Asn Thr Lys Glu Gly Ser Asn Ile Cys Leu Thr Arg
325 330 335

Thr Asp Arg Gly Trp Tyr Cys Asp Asn Ala Gly Ser Val Ser Phe Phe
340 345 350

Pro GIn Ala Glu Thr Cys Lys Val Gln Ser Asn Arg Val Phe Cys Asp
355 360 365

Thr Met Asn Ser Leu Thr Leu Pro Ser Glu Val Asn Leu Cys Asn Val
370 375 380

Asp Ile Phe Asn Pro Lys Tyr Asp Cys Lys Ile Met Thr Ser Lys Thr
385 390 395 400

Asp Val Ser Ser Ser Val Ile Thr Ser Leu Gly Ala Ile Val Ser Cys
405 410 415

Tyr Gly Lys Thr Lys Cys Thr Ala Ser Asn Lys Asn Arg Gly Ile Ile
420 425 430

Lys Thr Phe Ser Asn Gly Cys Asp Tyr Val Ser Asn Lys Gly Val Asp
435 440 445

Thr Val Ser Val Gly Asn Thr Leu Tyr Tyr Val Asn Lys Gln Glu Gly
450 455 460

Lys Ser Leu Tyr Val Lys Gly Glu Pro Ile Ile Asn Phe Tyr Asp Pro
465 470 475 480

Leu Val Phe Pro Ser Asp Glu Phe Asp Ala Ser Ile Ser GIn Val Asn
485 490 495

Glu Lys Ile Asn GIn Ser Leu Ala Phe Ile Arg Lys Ser Asp Glu Leu
500 505 510

Leu Ser Ala Ile Gly Gly Tyr Ile Pro Glu Ala Pro Arg Asp Gly Gln
515 520 525

Ala Tyr Val Arg Lys Asp Gly Glu Trp Val Leu Leu Ser Thr Phe Leu
530 535 540



<210> 58

<211> 519

<212> PRT

<213> Aurtificial Sequence

<220>
<223> RSV-F DS-Cavl1 without the signal peptide

<220>

<221> MISC_FEATURE
<222> (493)..(519)

<223> Foldon domain

<400> 58
Gln Asn Ile Thr Glu Glu Phe Tyr Gln Ser Thr Cys Ser Ala Val Ser
1 5 10 15

Lys Gly Tyr Leu Ser Ala Leu Arg Thr Gly Trp Tyr Thr Ser Val Ile
20 25 30

Thr Ile Glu Leu Ser Asn Ile Lys Glu Asn Lys Cys Asn Gly Thr Asp
35 40 45

Ala Lys Val Lys Leu Ile Lys Gln Glu Leu Asp Lys Tyr Lys Asn Ala
50 55 60

Val Thr Glu Leu Gln Leu Leu Met Gln Ser Thr Pro Ala Thr Asn Asn
65 70 75 80

Arg Ala Arg Arg Glu Leu Pro Arg Phe Met Asn Tyr Thr Leu Asn Asn
85 90 95

Ala Lys Lys Thr Asn Val Thr Leu Ser Lys Lys Arg Lys Arg Arg Phe
100 105 110

Leu Gly Phe Leu Leu Gly Val Gly Ser Ala Ile Ala Ser Gly Val Ala
115 120 125

Val Cys Lys Val Leu His Leu Glu Gly Glu Val Asn Lys Ile Lys Ser
130 135 140

Ala Leu Leu Ser Thr Asn Lys Ala Val Val Ser Leu Ser Asn Gly Val



145 150 155 160

Ser Val Leu Thr Phe Lys Val Leu Asp Leu Lys Asn Tyr Ile Asp Lys
165 170 175

Gln Leu Leu Pro Ile Leu Asn Lys Gln Ser Cys Ser Ile Ser Asn Ile
180 185 190

Glu Thr Val Ile Glu Phe GIn GIn Lys Asn Asn Arg Leu Leu Glu Ile
195 200 205

Thr Arg Glu Phe Ser Val Asn Ala Gly Val Thr Thr Pro Val Ser Thr
210 215 220

Tyr Met Leu Thr Asn Ser Glu Leu Leu Ser Leu Ile Asn Asp Met Pro
225 230 235 240

Ile Thr Asn Asp Gln Lys Lys Leu Met Ser Asn Asn Val Gln Ile Val
245 250 255

Arg Gln GIn Ser Tyr Ser Ile Met Cys Ile Ile Lys Glu Glu Val Leu
260 265 270

Ala Tyr Val Val Gln Leu Pro Leu Tyr Gly Val Ile Asp Thr Pro Cys
275 280 285

Trp Lys Leu His Thr Ser Pro Leu Cys Thr Thr Asn Thr Lys Glu Gly
290 295 300

Ser Asn Ile Cys Leu Thr Arg Thr Asp Arg Gly Trp Tyr Cys Asp Asn
305 310 315 320

Ala Gly Ser Val Ser Phe Phe Pro Gln Ala Glu Thr Cys Lys Val Gln
325 330 335

Ser Asn Arg Val Phe Cys Asp Thr Met Asn Ser Leu Thr Leu Pro Ser
340 345 350

Glu Val Asn Leu Cys Asn Val Asp Ile Phe Asn Pro Lys Tyr Asp Cys
355 360 365



Lys Ile Met Thr Ser Lys Thr Asp Val Ser Ser Ser Val Ile Thr Ser
370 375 380

Leu Gly Ala Ile Val Ser Cys Tyr Gly Lys Thr Lys Cys Thr Ala Ser
385 390 395 400

Asn Lys Asn Arg Gly Ile Ile Lys Thr Phe Ser Asn Gly Cys Asp Tyr
405 410 415

Val Ser Asn Lys Gly Val Asp Thr Val Ser Val Gly Asn Thr Leu Tyr
420 425 430

Tyr Val Asn Lys Gln Glu Gly Lys Ser Leu Tyr Val Lys Gly Glu Pro
435 440 445

Ile Ile Asn Phe Tyr Asp Pro Leu Val Phe Pro Ser Asp Glu Phe Asp
450 455 460

Ala Ser Ile Ser Gln Val Asn Glu Lys Ile Asn Gln Ser Leu Ala Phe
465 470 475 480

Ile Arg Lys Ser Asp Glu Leu Leu Ser Ala Ile Gly Gly Tyr Ile Pro
485 490 495

Glu Ala Pro Arg Asp Gly GIn Ala Tyr Val Arg Lys Asp Gly Glu Trp
500 505 510

Val Leu Leu Ser Thr Phe Leu
515

<210> 59

<211> 2088

<212> DNA

<213> Aurtificial Sequence

<220>
<223> gH without the signal peptide

<220>

<221> misc_feature

<222> (1077)..(1077)

<223> C>A mutation at position 1077

<220>
<221> misc_feature



<222> (1)..(2082)
<223> Ectodomain

<220>

<221> misc_feature

<222> (2083)..(2088)

<223> Transmembrane domain (truncated)

<400> 59
cgatatggcg cagaagccgt atccgaaccg ctggacaaag cgtttcacct actgctcaac 60

acctacggga gacccatccg cttcetgegt gaaaatacca cccagtgtac ctacaacage 120
agccteegta acageacggt cgtcagggaa aacgecatca gtttcaactt tttccaaage 180
tataatcaat actatgtatt ccatatgcct cgatgtcttt ttgcgggtec tetggeggag 240
cagtttctga accaggtaga tctgaccgaa accctggaaa gataccaaca gagacttaac 300
acttacgcgc tggtatccaa agacctggec agctaccgat ctttttcgea gcagctaaag 360
gcacaagaca gcctaggtga acageccace actgtgecac cgeccattga cetgtcaata 420
cctcacgttt ggatgccacce gcaaaccact ccacacgget ggacagaatc acataccace 480
tcaggactac accgaccaca ctttaaccag acctgtatce tctttgatgg acacgatcta 540
ctattcagca ccgtcacacc ttgtttgcac caaggctttt acctcatcga cgaactacgt 600
tacgttaaaa taacactgac cgaggacttc ttcgtagtta cggtgtccat agacgacgac 660
acacccatgc tgcttatctt cggecatctt ccacgegtac ttttcaaage geectatcaa 720
cgcgacaact ttatactacg acaaactgaa aaacacgagc tcctggtget agttaagaaa 780
gatcaactga accgtcactc ttatctcaaa gacccggact ttcttgacge cgeacttgac 840
ttcaactacc tagacctcag cgcactacta cgtaacaget ttcaccgtta cgecgtggat 900
gtactcaaga geggtcgatg tcagatgetg gaccgecgea cggtagaaat ggecttcgee 960
tacgcattag cactgttcgc agcagceccga caagaagagg ccggegecca agtctcegte 1020
ccacgggecc tagaccgcca ggecgeactc ttacaaatac aagaatttat gatcacatge 1080
ctctcacaaa caccaccacg caccacgttg ctgetgtatc ccacggecgt ggacctggee 1140
aaacgagccc tttggacacc gaatcagatc accgacatca ccagectcgt acgectggte 1200
tacatactct ctaaacagaa tcagcaacat ctcatccccc aatgggcact acgacagatc 1260
gccgactttg ccctaaaact acacaaaacg cacctggect cttttetttc agecttcgca 1320

cgccaagaac tctacctcat gggcagecte gtccactcca tgetggtaca tacgacggag 1380



agacgcgaaa tcttcatcgt agaaacgggc ctctgttcat tggecgagct atcacacttt 1440
acgcagttgt tagctcatcc acaccacgaa tacctcageg acctgtacac accctgttec 1500
agtagcggge gacgcgatca ctegetcgaa cgectcacgce gtetcttcee cgatgecace 1560
gtcececgeta cegttecege cgeectetee atcctatcta ccatgcaacce aageacgetg 1620
gaaaccttcc ccgacctgtt ttgettgeeg cteggegaat ccttcteege getgaccgte 1680
tccgaacacg tcagttatat cgtaacaaac cagtacctga tcaaaggtat ctcctaccct 1740
gtctccacca cegtegtagg ccagagecte atcatcacce agacggacag tcaaactaaa 1800
tgcgaactga cgegcaacat gecataccaca cacageatca cagtggegcet caacatttcg 1860
ctagaaaact gcgecttttg ccaaagcgcec ctgetagaat acgacgacac gcaaggegte 1920
atcaacatca tgtacatgca cgactcggac gacgtccttt tcgeectgga tccctacaac 1980
gaagtggtgg tctcatctce gegaactcac tacctcatge ttttgaaaaa cggtacggta 2040
ctagaagtaa ctgacgtcgt cgtggacgcc accgacagtc gtctecte 2088
<210> 60

<211> 696

<212> PRT

<213> Aurtificial Sequence

<220>

<223> gH without the signal peptide

<220>

<221> MISC_FEATURE
<222> (1)..(694)

<223> Ectodomain

<220>

<221> MISC_FEATURE

<222> (694)..(696)

<223> Transmembrane domain (truncated)

<400> 60
Arg Tyr Gly Ala Glu Ala Val Ser Glu Pro Leu Asp Lys Ala Phe His
1 5 10 15

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



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

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

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

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

GIn Arg Leu Asn Thr Tyr Ala Leu Val Ser Lys Asp Leu Ala Ser Tyr
100 105 110

Arg Ser Phe Ser Gln GIn Leu Lys Ala GIn Asp Ser Leu Gly Glu Gln
115 120 125

Pro Thr Thr Val Pro Pro Pro Ile Asp Leu Ser Ile Pro His Val Trp
130 135 140

Met Pro Pro GIn Thr Thr Pro His Gly Trp Thr Glu Ser His Thr Thr
145 150 155 160

Ser Gly Leu His Arg Pro His Phe Asn GIn Thr Cys Ile Leu Phe Asp
165 170 175

Gly His Asp Leu Leu Phe Ser Thr Val Thr Pro Cys Leu His Gln Gly
180 185 190

Phe Tyr Leu Ile Asp Glu Leu Arg Tyr Val Lys Ile Thr Leu Thr Glu
195 200 205

Asp Phe Phe Val Val Thr Val Ser Ile Asp Asp Asp Thr Pro Met Leu
210 215 220

Leu Ile Phe Gly His Leu Pro Arg Val Leu Phe Lys Ala Pro Tyr Gln
225 230 235 240

Arg Asp Asn Phe Ile Leu Arg Gln Thr Glu Lys His Glu Leu Leu Val
245 250 255



Leu Val Lys Lys Asp GIn Leu Asn Arg His Ser Tyr Leu Lys Asp Pro
260 265 270

Asp Phe Leu Asp Ala Ala Leu Asp Phe Asn Tyr Leu Asp Leu Ser Ala
275 280 285

Leu Leu Arg Asn Ser Phe His Arg Tyr Ala Val Asp Val Leu Lys Ser
290 295 300

Gly Arg Cys GIn Met Leu Asp Arg Arg Thr Val Glu Met Ala Phe Ala
305 310 315 320

Tyr Ala Leu Ala Leu Phe Ala Ala Ala Arg Gln Glu Glu Ala Gly Ala
325 330 335

Gln Val Ser Val Pro Arg Ala Leu Asp Arg Gln Ala Ala Leu Leu GIn
340 345 350

Ile GIn Glu Phe Met Ile Thr Cys Leu Ser Gln Thr Pro Pro Arg Thr
355 360 365

Thr Leu Leu Leu Tyr Pro Thr Ala Val Asp Leu Ala Lys Arg Ala Leu
370 375 380

Trp Thr Pro Asn Gln Ile Thr Asp Ile Thr Ser Leu Val Arg Leu Val
385 390 395 400

Tyr Ile Leu Ser Lys Gln Asn Gln GIn His Leu Ile Pro Gln Trp Ala
405 410 415

Leu Arg GIn Ile Ala Asp Phe Ala Leu Lys Leu His Lys Thr His Leu
420 425 430

Ala Ser Phe Leu Ser Ala Phe Ala Arg Gln Glu Leu Tyr Leu Met Gly
435 440 445

Ser Leu Val His Ser Met Leu Val His Thr Thr Glu Arg Arg Glu Ile
450 455 460

Phe Ile Val Glu Thr Gly Leu Cys Ser Leu Ala Glu Leu Ser His Phe
465 470 475 480



Thr Gln Leu Leu Ala His Pro His His Glu Tyr Leu Ser Asp Leu Tyr
485 490 495

Thr Pro Cys Ser Ser Ser Gly Arg Arg Asp His Ser Leu Glu Arg Leu
500 505 510

Thr Arg Leu Phe Pro Asp Ala Thr Val Pro Ala Thr Val Pro Ala Ala
515 520 525

Leu Ser Ile Leu Ser Thr Met Gln Pro Ser Thr Leu Glu Thr Phe Pro
530 535 540

Asp Leu Phe Cys Leu Pro Leu Gly Glu Ser Phe Ser Ala Leu Thr Val
545 550 555 560

Ser Glu His Val Ser Tyr Ile Val Thr Asn Gln Tyr Leu Ile Lys Gly
565 570 575

Ile Ser Tyr Pro Val Ser Thr Thr Val Val Gly Gln Ser Leu Ile Ile
580 585 590

Thr Gln Thr Asp Ser GIn Thr Lys Cys Glu Leu Thr Arg Asn Met His
595 600 605

Thr Thr His Ser Ile Thr Val Ala Leu Asn Ile Ser Leu Glu Asn Cys
610 615 620

Ala Phe Cys Gln Ser Ala Leu Leu Glu Tyr Asp Asp Thr Gln Gly Val
625 630 635 640

Ile Asn Ile Met Tyr Met His Asp Ser Asp Asp Val Leu Phe Ala Leu
645 650 655

Asp Pro Tyr Asn Glu Val Val Val Ser Ser Pro Arg Thr His Tyr Leu
660 665 670

Met Leu Leu Lys Asn Gly Thr Val Leu Glu Val Thr Asp Val Val Val
675 680 685

Asp Ala Thr Asp Ser Arg Leu Leu



690 695



