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CLAIMS:

1. A polypeptide composition comprising one or more polypeptides, which polypéptides
are immunogenic in a vertebrate such that they cause the vertebrate to producg immune
system cells capable of recognising at least one epitope from an arthropod gdliva protein
fraction, wherein the arthropod saliva protein fraction has a mass of 40kPa or less, and

wherein the polypeptides are selected independently from:

(a) the polypeptide sequences of SEQ ID 1-44 or sub-sequences fpom these sequences, the

sub-sequences having 7 amino acids or more:

SEQID 1 HLTLFTVAVLLLAAAALLLLLPPAYSTJLTPP

SEQID 2 PLSYCHLFLTHTLARALSFSRSDCL

SEQID 3 KNVFFALLLVVLVCCLVSVQGN

SEQ ID 4 KLLVLLICLFFYHTHCTTAYLWLAMGV

SEQID S5 FLKGSFPRFQMCVMLIGFFSFAKCL

SEQID 6 NDYQALLGLCCPWIDLAXADLPMRRHAKA

SEQID 7 FYSVGKLVKVLLVMAY¥CCLLLCTAPTGADPL

SEQID 8 MKFAFAFVLIALFAYFAVSQALPQPEQAAA

SEQID9 DGASAITKIVLELAPEQAAAV

SEQID 10  TLFIFLVCCQIPLFGIMSSDSADPFYWIRVILA

SEQID 11  GRVMCLLREMSTLLVVLSIVGK

SEQID 12 LYSGYRIAVLLVMTVCCLLLFIAPTGADPLPGQTQRTL
SEQID 13 MYCVJKGKTGGYCNSEGLCTCRAEDLHFLLKPIINKD
SEQID 14 NAEDPRTELIGCGSVLFHLAANRLSLQLEEFAVCKR
SEQID 15 AYIGLLLCSVQSVTANDPVDALGACSGNLFGLLMTRL
SEQID 16 /SKLFVLAFLCLALVVVVQSAPQYARGDVPT

SEQID 1 SMLVAFATLSVALVVVVAIPANFNYGGGGGYFINGTGQ
SEQIDY18 IYEKLPAYLSEVSARVNVLQVSLQHDLPNLQ

SEQ/ID 19 EMKLAKVALVTISLWFMAWTPYLVINFTGI

SEQID20 LLPAKVIPDKTAAYVAYGGQETLVEHVEVLV

SEQID 21

FYTCFLGTSSLAGFKNAVDYDELLKAG
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SEQ ID 22
SEQ ID 23
SEQID 24
SEQ ID 25
SEQ ID 26
SEQ ID 27
SEQ ID 28
SEQ ID 29
SEQ ID 30
SEQ ID 31
SEQ ID 32
SEQ ID 33
SEQID 34
SEQ ID 35
SEQ ID 36
SEQ ID 37
SEQ ID 38
SEQID 39
SEQ ID 40
SEQ ID 41
SEQ ID 42
SEQ ID 43
SEQID 44
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VLEVLGFVEDNGELVFQELLGVLKMVDPDGD
KLTPTVVVVLLCLTFVADALTIQELRAQIAQQRIQQRYGVTVATT
SLSDYGLIELKEHCLECCQKDTEADSKLKVYPAAVLEV
TYICFILHGVSEITPQQQKKTMKFLLLVASVLCLVLI
RYFVVIALICPLIIVETLAV
LLLYLDAADLRRALHQYQLLAAQGDRHLPQQIVKFV
VLLTPALQAYIMDEHNLNRSNIALGRIRPYPSAVKMP,
VLKGETHKALKLKDGGHYLVEFKSIYM
VLHSMLVNASLAEMVKESYQTHGADGRMV VR
RVRALRALLETLLQHQGEQNNDVYLIRLAHE
ELQQALSSLNAGSGSCAEVFNAYLPVHNKAIGVSRKI
KFYRLISTLLVVVVIAPRHQCSPFFFQYNRPYL
NYVPDVSALEQDIIEVDPETKEMLKEA.DFNNIVVQL
QYSMECLEAAEPKYLDGLKTLADETAQC
EYAQVTKMLGNGRLEAMCFD@VKRLCHIRGKL
KLFLTLLSTLSVAMVFALPAMHHSRG
ELEEARLVAEELEERQQEYDYLKRYLVGRLQAV
SYFLTVCLLALVQSETYQD

AMTNANLVGLTISLAY AIFFLLYTPPTGRSS
SFAWLLYGIILRSXFLVVQNLMALALSAVQLSLFII
AFPFISGFLSCEMWLKYGVLTEESTLILVNFIGSAL
GLLCCCLAYLFFASPLTMLAHVIR
LLLAMVJAPLLLLESVVPYAAAEKVW

LKFVRLLP

(b) the sequences d¢fined by the following amino acid residues of an arthropod saliva protein,

or sub-sequencey/from these sequences, the sub-sequences having 7 amino acids or more:

residue

2-33 of >gil18389913IgblAAL68793.11AF457563_1 hypothetical protein 16

[Anopheles gambiae]

regdidues 2-26 of >gil18389909IgblAAL68791.11AF457561_1 hypothetical protein 14

[Anopheles gambiae]
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residues 2-25 of >gil18389907IgblAAL68790.11AF457560_1 hypothetical protein
[Anopheles gambiae]
residues 10-36 of >gil18389903IgblAAL68788.11AF457558_1 hypothetical progin 11
[Anopheles gambiae]
residues 2-26 of >gil625462271gblAAX86005.11 hyp3.5 precursor [Anopheley/gambiae]
residues 14-42 of gil18389899IgblAAL68786.11AF457556_1 salivary glapd 7-like protein
[Anopheles gambiae]
residues 3-33 of >gil18389911IgblAAL68792.11AF457562_1 hypothetical protein 15
[Anopheles gambiae]
residues 1-30 of >gil625462251gblAAX86004.11 hyp6.3 precutgor [ Anopheles gambiae]
residues 34-54 of >gil625462251gblAAX86004.11 hyp6.3 précursor [Anopheles gambiae]
residues 38-70 of >gil17026153lemblICAD12038.11 Sectf protein [Anopheles gambiae]
residues 2-23 of >gil62546223|gblAAX86003.1| hypéy
residues 17-54 of >gil18389915IgblAAL68794. UAF457564_1 hypothetical protein 17

precursor [Anopheles gambiae]

[Anopheles gambiae]
residues 57-93 of >gil8§70803911gblABD18596.1! defensin [ Anopheles gambiae]
residues 22-57 of >gil18389901IgblAA¥.68787.11AF457557_1 hypothetical protein 10
[Anopheles gambiae
residues 7-43 of >gil18389905IgBIAAL68789.11AF457559_1 hypothetical protein 12

residues 3-32 of >gil4127344)¢mblICAA76832.1| cES protein [Anopheles gambiae]

residues 3-40 of >gil421064 7lemblICAA10259.11 SG2 protein [Anopheles gambiae]

residues 91-121 of >il4127309lemblCAA76820.11 hypothetical protein [Anopheles
gapdbiae]

residues 65-94 of/5gil4375824lembICAA76825.11 opsin [Anopheles gambiae]

residues 41-71/0f >gi1625462331gblAAX86008.11 unknown [Anopheles gambiae]

residues 117-143 of >gil3378531lemblICAA03872.11 D7r2 protein [ Anopheles gambiae]

residues63-93 of >gil3378529lembICAA03871.11 D7r3 protein [Anopheles gambiae]

s 23-67 of >gill8389893IgblAAL68783.11AF457553_1 mucin-like protein

[Anopheles gambiae]

esidues 43-80 of >gil18389881IgblAAL68777.11AF457547_1 selenoprotein [Anopheles

gambiae]
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residues 6-42 of >gil183898791gblAAL68776.11AF457546_1 30 kDa protein [Anophe}€s
gambiae]
residues 4-23 of >gil18378603IgblAAL68639.1IAF458073_1 D7-related 5 /protein
[Anopheles gambiae]
residues 20-55 of >gil18389897IgblAAL68785.11AF457555_1 salivary gland 1-like 4
protein [Anopheles gambiae]
residues 59-95 of >gil18389883IgblAAL68778.11AF457548_1 antigey’ S-related 1 protein
[Anopheles gambiae]
residues 158-184 of >gil83016748|dbjiBAES3441.11 DsRed [synthetic construct]
residues 37-76 of >gil18389895IgblAAL68784.11AF457554/ 1 salivary gland 1-like 3
protein [Anopheles gambiae]
residues 191-222 of >gil18389895IgblAAL68784.11AB457554_1 salivary gland 1-like 3
protein [Anopheles gambiae]
residues 113-149 of >gil18389891IgblAAL68782.11AF457552_1 D7 protein long form
[Anopheles gambiae]
residues 1-37 of >emblCAC35527.11 gSGYprotein [Anopheles gambiae]
residues 81-120 of >splQOUI9L1IRS17_ANOGA 40S ribosomal protein S17
residues 111 to 142 of >embICAC35523.11 gSG7 protein [Anopheles gambiae]
residues 32-67 of >gblAAD4707¥.11AF164151_1 translation initiation factor 4C (1A)
[Anopheles ggmbiae]
residues 1-29 of >emblICAC35519.11 gSG2-like protein [Anopheles gambiae]
residues 106-142 of >emhWCAC35451.11 hypothetical protein [ Anopheles gambiae]
residues 6-28 of > emWCAC35524.11 D7r4 protein [Anopheles gambiae]
residues 70-104 of AreflXP_001230998.11 ENSANGP00000014906 [Anopheles gambiae
tr. PEST]
13 of >reflIXP_316361.21 ENSANGP00000012984 [Anopheles gambiae str.
PEST]
residuey’41-80 of >reflXP_314140.31 ENSANGPO00000015780 [Anopheles gambiae str.
PEST]
1dues 126-153 of >reflXP_314140.31 ENSANGP00000015780 [Anopheles gambiae str.
PEST]

residues 5-34 of >emblCAC35522.11 gSG6 protein [Anopheles gambiae]

residues 174-
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(c) or from polypeptide sequences having 85% homology or more with one or more
sequences in (a) or (b) and contained in one or more of the following databases: GgnBank,
Protein Data Bank (PDB), SwissProt, Protein Information Resource (PIR), Proteif Research

Foundation (PRF), or CDS translations of these.

2. A polypeptide composition according to claim 1, wherein t

selected independently from SEQ ID 1-6, 20, 28, 30-32 and 35, or subfsequences from these

polypeptides are
sequences, the sub-sequences having 7 amino acids or more, or frofn polypeptide sequences
having 85% homology or more with one of these sequences and/ontained in one or more of
the following databases: GenBank, Protein Data Bank (PDB)
Resource (PIR), Protein Research Foundation (PRF), or CI)S translations of these.

wissProt, Protein Information

3. A polypeptide composition according to cjaim 1 or claim 2, which composition
comprises 2 or more polypeptides, preferably fro/h 2 to 12 polypeptides, or more preferably
from 2-6 polypeptides.

4. A polypeptide composition accopling to any preceding claim, wherein the arthropod

saliva protein fraction has a mass of fodm 20kDa to 40kDa, or has a mass of 20kDa or less.

5. A polypeptide composifion according to any preceding claim, wherein the one or
more polypeptides are cytgfoxic T lymphocyte (CTL) epitopes, and/or the one or more

polypeptides are T helperAymphocyte (Th) epitopes, and/or the one or more polypeptides are

6. A polypeptide composition according to any preceding claim, comprising 2, 3, 4, 5, 6

or more epitoges.

polypeptide according to any preceding claim, which is immunogenic against a

pluradity of arthropod salivary proteins.


FCML
Line


75

8. A polypeptide composition according to any preceding claim, wherein the arthropo
saliva protein fraction is a mosquito saliva protein fraction from any mosquito spegies,

preferably from anopheles gambiae.

9. A polypeptide composition according to any preceding claim, further copiprising one
or more further sequences from an arthropod salivary protein.
10. A polypeptide composition according to any preceding Alaim, wherein the

sub-sequence comprises 8, 9, 10, or 11 amino acids or more.

1. A polypeptide composition according to any pregeding claim, wherein each
polypeptide comprises no more than 100 amino acids, piéferably from 15-75 amino acid
residues, and more preferably from 17-55 amino acid resjydues.

12. A polypeptide composition according to any preceding claim, consisting substantially

of one ore more polypeptides having a sequence/irom the sequences SEQ ID 1-44.

13. A polypeptide composition accorgding to any preceding claim, in which polypeptides
having sequences of SEQ ID 1-6 a
sequences of SEQ ID 20, 28, 30-32 #nd 35 are all present.

all present, and/or in which polypeptides having

14. A polypeptide composgion, as defined in any preceding claim for use in medicine.

15. A polypeptide cofmposition, as defined in any preceding claim for veterinary use.

16. A method gf producing a polypeptide composition as defined in any preceding claim,
which method £omprises mixing or combining one or more polypeptides as defined in any
preceding cJdim with one or more further polypeptides as defined in any preceding claim,
and/or wj

one or more further components, such as a carrier, an excipient, an adjuvant, a

buffer/or a stabiliser.



FCML
Line


76

17. A polypeptide construct, which construct comprises a polypeptide composition

defined in any of claims 1-15 and a carrier.

claims 1-15 with the carrier.

19. A polypeptide construct or a method according to claim 17 orlaim 18, wherein the

carrier comprises an adjuvant and/or an excipient.

20. A nucleic acid construct comprising one or more nuclgic acids comprising the coding

sequence of the one or more polypeptides in the polypeptidé composition as defined in any of

claims 1-15.
21. A nucleic acid construct according to claing 20, which is a DNA or RNA construct.
22. A nucleic acid construct according to claim 20 or claim 21, which comprises a

plasmid or a recombinant virus.

23. A medicament or vaccine ¢composition against an arthropod borne disease, comprising
a polypeptide composition, polypeptide construct, or nucleic acid construct as defined in any

of claims 1-15, 17, and 19-22and optionally an appropriate excipient and/or adjuvant.

24. A method of ppdducing a medicament or vaccine composition as defined in claim 23,
which method comfprises attaching, combining or mixing a polypeptide composition, a

polypeptide congfruct and/or a nucleic acid construct, as defined in any of claims 1-15, 17

nufacture of a medicament or vaccine, effective in the treatment or prevention of an

arthropod borne disease.
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26. A method of treating or preventing an arthropod borne disease, which mgthod
comprises administering a polypeptide composition, a polypeptide construct, a nucléic acid
construct, or a medicament or vaccine composition, as defined in any of claims -A5, 17 and

19-23 to a vertebrate.

27. A method according to claim 26, wherein the vertebrate is selected from a mammal, a
bird, a reptile and a fish, and preferably from a human, a domestic anifal, or a farm animal, a
bovine animal, or a fowl.

28. A polypeptide composition, polypeptide construct, picleic acid construct, method,
medicament, vaccine or use according to any preceding £laim, wherein the arthropod is a

hematophagous arthropod.

20. A polypeptide composition, polypeptide /£onstruct, nucleic acid construct, method,
medicament, vaccine or use according to claipd 28, wherein the hematophagous arthropod is
selected from mosquitoes, ticks, sandflies, mites, and fleas.
30. A medicament, vaccine composition, method, or use according to any of claims
23-29, wherein the arthropod bopfie disease is a disease selected from malaria, filariasis,
trypanosomiasis, leishmaniasis/onchocerciasis, dengue, lyme disease, tularaemia, relapsing
fever, typhus, plague, yellov fever, rift valley fever, and encephalitis, such as St. Louis
encephalitis, west Nile fe¥er, eastern equine encephalitis, La Crosse encephalitis and eastern
equine encephalitis.
31. A polypgptide composition, polypeptide construct, nucleic acid construct, method,
medicament, Aaccine or use according to any preceding claim, wherein the arthropod is
selected ftgm Anopheles sp., Aedes sp., Culex sp., Mansonia sp., Chrysops sp., Simulium sp.,
Triatomfa sp., Rhodnius sp., Panstrongylus sp., Glossina sp., Tabanus sp., Phlebotomus sp.,
Lutzgmyia sp., Pediculus sp, Ornithodoros sp., Ixodes sp., Pediculus sp., Pulex sp.,

magogous spegazzani., Ochlerotatus sp., and Coquillettidia sp.
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Claims

1.

A polypeptide having 23 to 50 amino acids, which polypeptide comprises one or more
sequences of SEQ ID NO: 35, a sequence having 85% or more identity with SEQ ID NO:
35, or one or more epitopes having 23 amino acids or more, each epitope having 100%

identity with a sub sequence of SEQ ID NO: 35 that has the same length as the epitope,

wherein the polypeptide is immunogenic in a vertebrate expressing a major

histocompatibility complex (MHC) allele.

The polypeptide according to Claim 1, which polypeptide comprises one or more sequences

of SEQ ID NO: 35 or a sequence having 85% or more identity with SEQ ID NO: 35.

The polypeptide according to Claim 2, which polypeptide comprises one or more sequences

of SEQ ID NO: 35.

The polypeptide according to any one of Claims 1-2, wherein the identity is 95% or more.

The polypeptide according to any one of Claims 1-4, which polypeptide is SEQ ID NO: 35
or SEQ ID NO: 35 having from 1-5 further amino acids at each terminus of SEQ ID NO:
35.

The polypeptide according to any one of Claims 1-3, which polypeptide is SEQ ID NO:
120.

The polypeptide according to any one of Claims 1-6, comprising 2 or more epitopes.

The polypeptide according to any of Claims 1-7, wherein the epitope comprises 8, 9, 10 or

11 amino acids or more.

The polypeptide according to any one of Claims 1-2, wherein the polypeptide is a sequence
having 85% or more identity with SEQ ID NO: 35 or a sequence having 85% or more
identity with SEQ ID NO: 35 and having from 1-5 further amino acids at each terminus of

the sequence.
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11.

12.

13.

14.

15.

16.

17.
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The polypeptide according to any one of Claims 1-9, which is immunogenic due to an

epitope within the sequence of SEQ ID NO: 35.

An immunogenic multi-epitope polypeptide, which multi-epitope polypeptide comprises
two or more polypeptides wherein the two or more polypeptides comprise one or more

sequences according to any one of claims 1-10.

The immunogenic multi-epitope polypeptide according to claim 11, further comprising one
or more polypeptides having 7 to 100 amino acids, which one or more polypeptides
comprises SEQ ID NO: 6, SEQ ID NO: 20, SEQ ID NO: 28, SEQ ID NO: 30, SEQ ID NO:
31, or SEQ ID NO: 32, a sequence having 85% or more identity with SEQ ID NO: 6, SEQ
ID NO: 20, SEQ ID NO: 28, SEQ ID NO: 30, SEQ ID NO: 31, or SEQ ID NO: 32, or one
or more epitopes having 7 amino acids or more, each epitope having 100% or more identity
with a sub sequence of SEQ ID NO: 6, SEQ ID NO: 20, SEQ ID NO: 28, SEQ ID NO: 30,
SEQ ID NO: 31, or SEQ ID NO: 32 that has the same length as the epitope.

The immunogenic multi-epitope polypeptide according to Claim 12, comprising two or

more polypeptides.

The immunogenic multi-epitope polypeptide according to Claim 12 or Claim 13, wherein

the identity is 95% or more.

The immunogenic multi-epitope polypeptide according to any one of Claims 11-14,
wherein the one or more polypeptides have a length of 8-75 amino acid residues, 15-75

amino acid residues, 20-55 amino acid residues, or 23-50 amino acid residues.

A polypeptide composition comprising one or more polypeptides according to any of claims

1-15.

The polypeptide composition according to Claim 16, further comprising one or more
polypeptides having 7 to 100 amino acids, which one or more polypeptides comprises SEQ
ID NO: 6, SEQ ID NO: 20, SEQ ID NO: 28, SEQ ID NO: 30, SEQ ID NO: 31, or SEQ ID
NO: 32, a sequence having 85% or more identity with SEQ ID NO: 6, SEQ ID NO: 20,
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19.

20.

21.

22.

23.

24.
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SEQ ID NO: 28, SEQ ID NO: 30, SEQ ID NO: 31, or SEQ ID NO: 32, or one or more
epitopes having 7 amino acids or more, each epitope having 100% identity with a sub
sequence of SEQ ID NO: 6, SEQ ID NO: 20, SEQ ID NO: 28, SEQ ID NO: 30, SEQ ID
NO: 31, or SEQ ID NO: 32 that has the same length as the epitope.

The polypeptide composition according to Claim 17, which one or more polypeptides
comprises SEQ ID NO: 6, SEQ ID NO: 20, SEQ ID NO: 28, SEQ ID NO: 30, SEQ ID NO:
31, or SEQ ID NO: 32, or a sequence having 85% or more identity with SEQ ID NO: 6,
SEQ ID NO: 20, SEQ ID NO: 28, SEQ ID NO: 30, SEQ ID NO: 31, or SEQ ID NO: 32.

The polypeptide composition according to Claim 17 or Claim 18, which one or more

polypeptides comprises 2, 3, 4, 5 or more epitopes.

The polypeptide composition according to any of Claims 17-19, wherein the epitope

comprises 8, 9 10 or 11 amino acids or more.

The polypeptide composition according to any one of Claims 17-20, wherein the identity

s 95% or more.

The polypeptide composition according to any one of Claims 17-21, which one or more
polypeptides have a length of 8-75 amino acid residues, 15-75 amino acid residues, 20-55

amino acid residues, or 23-50 amino acid residues.

The polypeptide composition according to any one of Claims 17-22, wherein the one or
more polypeptides are immunogenic due to an epitope within any of SEQ ID NO: 6, SEQ
ID NO: 20, SEQ ID NO: 28, SEQ ID NO: 30, SEQ ID NO: 31, or SEQ ID NO: 32.

The polypeptide composition according to any one of Claims 17-23, comprising:

a polypeptide of 7 to 100 amino acids and comprising one or more sequences of SEQ ID
NO: 20, a sequence having 85% or more identity with SEQ ID NO: 20, or one or more
epitopes having 7 amino acids or more, each epitope having 100% identity with a sub

sequence of SEQ ID NO: 20 that has the same length as the epitope;
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a polypeptide of 7 to 100 amino acids and comprising one or more sequences of SEQ ID
NO: 28, a sequence having 85% or more identity with SEQ ID NO: 28, or one or more
epitopes having 7 amino acids or more, each epitope having 100% identity with a sub

sequence of SEQ ID NO: 28 that has the same length as the epitope;

a polypeptide of 7 to 100 amino acids and comprising one or more sequences of SEQ ID
NO: 30, a sequence having 85% or more identity with SEQ ID NO: 30, or one or more
epitopes having 7 amino acids or more, each epitope having 100% identity with a sub

sequence of SEQ ID NO: 30 that has the same length as the epitope;

a polypeptide of 7 to 100 amino acids and comprising one or more sequences of SEQ ID
NO: 31, a sequence having 85% or more identity with SEQ ID NO: 31, or one or more
epitopes having 7 amino acids or more, each epitope having 100% identity with a sub

sequence of SEQ ID NO: 31 that has the same length as the epitope;

a polypeptide of 7 to 100 amino acids and comprising one or more sequences of SEQ ID
NO: 32, a sequence having 85% or more identity with SEQ ID NO: 32, or one or more
epitopes having 7 amino acids or more, each epitope having 100% identity with a sub

sequence of SEQ ID NO: 32 that has the same length as the epitope; and

a polypeptide of 23 to 50 amino acids and comprising one or more sequences of SEQ ID
NO: 35, a sequence having 85% or more identity with SEQ ID NO: 35, or one or more
epitopes having 23 amino acids or more, each epitope having 100% identity with a sub
sequence of SEQ ID NO: 35 that has the same length as the epitope.

The polypeptide composition according to Claim 24, comprising:

a polypeptide of 7 to 100 amino acids and comprising one or more sequences of SEQ ID

NO: 20 or a sequence having 85% or more identity with SEQ ID NO: 20;

a polypeptide of 7 to 100 amino acids and comprising one or more sequences of SEQ ID

NO: 28 or a sequence having 85% or more identity with SEQ ID NO: 28;

a polypeptide of 7 to 100 amino acids and comprising one or more sequences of SEQ ID
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NO: 30 or a sequence having 85% or more identity with SEQ ID NO: 30;

a polypeptide of 7 to 100 amino acids and comprising one or more sequences of SEQ ID

NO: 31 or a sequence having 85% or more identity with SEQ ID NO: 31;

a polypeptide of 7 to 100 amino acids and comprising one or more sequences of SEQ ID

NO: 32 or a sequence having 85% or more identity with SEQ ID NO: 32; and

a polypeptide of 23 to 50 amino acids and comprising one or more sequences of SEQ ID

NO: 35 or a sequence having 85% or more identity with SEQ ID NO: 35.

The polypeptide composition according to Claim 25, comprising a polypeptide that is SEQ
ID NO: 20, a polypeptide that is SEQ ID NO: 28, a polypeptide that is SEQ ID NO: 30, a
polypeptide that is SEQ ID NO: 31, a polypeptide that is SEQ ID NO: 32 and a polypeptide
that is SEQ ID NO: 35.

The polypeptide composition according to Claim 25, comprising a polypeptide that is SEQ
ID NO: 105, a polypeptide that is SEQ ID NO: 113, a polypeptide that is SEQ ID NO: 115,
a polypeptide that is SEQ ID NO: 116, a polypeptide that is SEQ ID NO: 117 and a
polypeptide that is SEQ ID NO: 120.

The polypeptide composition according to any one of Claims 17-23, comprising:

one or more sequences of SEQ ID NO: 6, a sequence having 85% or more identity with
SEQ ID NO: 6, or one or more epitopes having 7 amino acids or more, each epitope having
85% or more identity with a sub sequence of SEQ ID NO: 6 that has the same length as the

epitope;

one or more sequences of SEQ ID NO: 30, a sequence having 85% or more identity with
SEQ ID NO: 30, or one or more epitopes having 7 amino acids or more, each epitope having
100% 1identity with a sub sequence of SEQ ID NO: 30 that has the same length as the
epitope;

one or more sequences of SEQ ID NO: 31, a sequence having 85% or more identity with
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SEQ ID NO: 31, or one or more epitopes having 7 amino acids or more, each epitope having
100% identity with a sub sequence of SEQ ID NO: 31 that has the same length as the

epitope; and

one or more sequences of SEQ ID NO: 35, a sequence having 85% or more identity with
SEQ ID NO: 35, or one or more epitopes having 23 amino acids or more, each epitope
having 100% identity with a sub sequence of SEQ ID NO: 35 that has the same length as
the epitope.

The polypeptide composition according to Claim 28, comprising:

a polypeptide of 7 to 100 amino acids and comprising one or more sequences of SEQ ID

NO: 6 or a sequence having 85% or more identity with SEQ ID NO: 6;

a polypeptide of 7 to 100 amino acids and comprising one or more sequences of SEQ ID

NO: 30 or a sequence having 85% or more identity with SEQ ID NO: 30;

a polypeptide of 7 to 100 amino acids and comprising one or more sequences of SEQ ID

NO: 31 or a sequence having 85% or more identity with SEQ ID NO: 31; and

a polypeptide of 23 to 50 amino acids and comprising one or more sequences of SEQ ID

NO: 35 or a sequence having 85% or more identity with SEQ ID NO: 35.

The polypeptide composition according to Claim 29, comprising a polypeptide that is SEQ
ID NO: 6, a polypeptide that is SEQ ID NO: 30, a polypeptide that is SEQ ID NO: 31, and
a polypeptide that is SEQ ID NO: 35.

The polypeptide composition according to Claim 29, comprising a polypeptide that is SEQ
ID NO: 91, a polypeptide that is SEQ ID NO: 115, a polypeptide that is SEQ ID NO: 116
and a polypeptide that is SEQ ID NO: 120.

The polypeptide composition according to any one of Claims 16-31, which is immunogenic
due to an epitope within the sequence of any one of SEQ ID NO: 6, SEQ ID NO: 20, SEQ
ID NO: 28, SEQ ID NO: 30, SEQ ID NO: 31, SEQ ID NO: 32 or SEQ ID NO: 35.
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35.
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A method of producing a polypeptide according to any of Claims 1-10, which method

comprises combining two or more epitopes to form the polypeptide.

A polypeptide construct, which construct comprises a polypeptide according to any of

Claims 1-10 and a carrier.

A method of producing a polypeptide construct according to Claim 34, which method

comprises combining two or more epitopes and/or a polypeptide with the carrier.

A polypeptide construct according to Claim 34 or a method according to Claim 35, wherein

the carrier comprises an adjuvant and/or an excipient.
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