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Claims

An expression system comprising polynucleotides encoding proteins, wherein the
expression system comprises a first polynucleotide encoding at least one protein,
peptide or variant thereof, which induces a T cell response, and a second

polynucleotide encoding at least one protein peptide or variant thereof, which

induces an anti-pathogenic B cell response.

The expression system of claim 1 wherein the first polynucleotide and the second

polynucleotide are linked such that they are expressed as an artificial polyprotein.

The expression system of claim 1, wherein the proteins, peptides or fragments

encoded by the first and the second polynucleotide are separated co- or

posttranslationally.

The expression system of claim 2 or 3, wherein a polynucieotide which encodes a
cleavage site is positioned between the first polynucleotide and the second

polynucleotide.

The expression system of claim 4, wherein the cleavage site is a self-cleaving site

or an endopeptidase cleavage site.
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The expression-system of any of claims 1 to 65, further comprising a third

polynucleotide encoding a protein or variant thereof, preferably inducing a T cell

response.
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14.7. The expression-system of any of the claims 1 to 136, wherein the expression

13-8.

system comprises at least one vector er—veeters—are—selected from the group

consisting of plasmid vectors, cosmid vectors, phage vectors, preferably lambda

phage and filamentous phage vectors, and viral vectors;—preferably—adeneviras
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The expression-system of claim 447, wherein the viral vector is selected from the
group consisting of PanAdl, PanAd2, PanAd3, ChAdSS, ChAd 73, ChAd83,
ChAd146, ChAd147, ChAd3, ChAd4, ChAd5, ChAd6, ChAd7, ChAd8, ChAdY,
ChAd10, ChAdll, ChAd16, ChAdl7, ChAdl9, ChAd20, ChAd22, ChAd24,
ChAd26, ChAd30, ChAd31, ChAd37, ChAd38, ChAd44, ChAd63 and ChAdS2.

16.9. The expression-system of claim +48, wherein the viral vector is an adenoviral

vector selected from the group consisting vectors derived from cytomegaloviruses,
preferably rhesus cytomegalovirus (RhCMV) vectors and arena virus vectors,

preferably lymphocytic choriomeningitis virus (LCMYV) vectors.

17.10. The expression system of any of the claims 1 to 469, wherein at least one of the

first polynucleotide the second polynucleotide er-the-eptional-third-pelynucleotide

is selected from the group consisting of a protein, peptide or variant thereof derived

from a pathogen.

18:11. The expression system of claim 710, wherein the pathogen is a virus.

19.12. The expression system of any of claims 1 to 4811, wherein the protein, which-that

induces a T cell response is a non-structural and/or internal protein of a virus,
and/or the protein whieh-that induces an anti-pathogenic B cell response is a

structural and/or surface protein of a virus.
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24.13. The expression system of amy—ef-claims +8-11 teor 2312, wherein the virus is

selected from the group consisting of paramyxoviruses and orthomyxoviruses.

27.14. The expression system of claim 2613, wherein the paramyxoviruses Preumeovirinae

is selected from the group consisting of Pneumovirus, preferably-humanrespiratory
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RSV —turkey—rinotracheitis—and—Metapneumovirus, and Respirovirus—preferably




10

15

20

25

30

29.15. The expression system of claim 2412, wherein the pretein-expesed-on-the-structural
and/or surface protein of the mative—virus is selected from the group of

paramyxovirus proteins consisting of fusion protein (F), and any of the attachment

glycoproteins G, H, and HN.

32:16. The expression system of any of claims 129 to 3415, wherein the non-structural
and/or internal protein is selected from the group of paramyxovirus proteins
consisting of nucleoprotein N, Matrix proteins M and M2, Phosphoprotein P, non

structural proteins NS1 and NS2, and the catalytic subunit of the polymerase (L).
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36:17. The expression system of claim 1324-ex-25, wherein the orthomyxovirus is selected

from Influenza A virus, Influenza B virus, Influenza C virus, Thogotovirus, [savirus

and unclassified Orthomyxoviridae.

38:18. The expression system of claim 2412, wherein the structural and/or pretein-expesed
en-the-surface protein of the native-virus is selected from the group orthomyxovirus
proteins consisting of HA and NA, preferably HA

41:19. The expression system of any of claims +9-12, 13te-25, -17 and 18and-claims36-te

40, wherein the non-structural and/or internal protein(s) is/are selected from the

group of orthomyxovirus proteins consisting of NP, M1, M2, NS1, NS2/NEP, PA,
PBI1, PB2 and PB1-F2 (PB1F2), preferably NP and M1.
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44.20. An isolated protein mixture encoded by the expression system of claims 1 to 4319.

4521. An isolated host cell containing the expression-system according to any one of

claims 1 to 43-19 and/or the protein mixture of claim 4420.

46.22. A composition comprising the expression-system according to any one of claims 1

to 43-19 andfor-the-protein—mixture-ofelaim44-and a pharmaceutical acceptable

carrier and/or excipient.
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51.23. A-method-ofUse of the expression-system according to any one of claims 1 to 19

for the preparation of a medicament for the treatment or prevention of a viral

disease comprising administration of an effective amount of the expression-system

5224, The-methedUse of claim 5123, wherein the disease is caused by a pathegen—as

defined—in—elaims—23—24—26t028-36-and-37virus selected from the group

consisting of :a DNA virus, a negative sense single stranded RNA virus, an

ambisense RNA virus, a negative sense single stranded RNA virus,

paramyxoviruses, orthomyxoviruses, Pneumovirinae, Paramyxovirinae, Fer-de-

Lance-Virus, Nariva-Virus, Salem-Virus, Tupaia-Paramyxovirus, Beilong-Virus, J-

Virus, Menangle-Virus, Mossmann-Virus, Murayama-Virus, human respiratory

syneytical virus (RSV). murine pneumonia virus, bovine RSV, ovine RSV, caprine

RSV, turkev rinotracheitis, Metapneumovirus, human metapneumovirus and avian

metapneumovirus, Respirovirus, preferably human parainfluenza virus 1 and 3, and

Rubulavirus, preferably human parainfluenza virus 2 and 4, Influenza A virus,

Influenza B virus, Influenza C virus, Thogotovirus, Isavirus . unclassified
Orthomyxoviridae, and Influenza A virus is a subtype HIN1, HIN2, H2N2, H3N1,
H3N2, H3NS8, H5N1, H5N2, H5N3, HSN8, HSN9, H7N1, H7N2, H7N3, H7N4,
H7N7, HON2. or H10N7.

53.25. -Use of Tthe expression-system according to any one of claims 1 to 43-19 and/or

the protein mixture of claim 4420, an isolated cell according to claim 4521, or a

composition according to claims_22-46-er-47, in the preparation of a medicament
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‘ for the-use-in-inducing or enhancing a B-cell response against the protein encoded

by the second polynucleotide, which induces an anti-pathogenic B cell response.

{ 54:26. A nucleic acid construct which comprises; essentially—eonsists—or—eonsists—of-a

polynucleotide encoding a modified influenza hemagglutinin (HA), wherein the

HAO cleavage site is modified by introducing one or more basic amino acids.

58.27. An-The expression system_of claim 1, comprising at least one polynucleotide

encoding a_modified a-influenza HA protein, wherein the HAQ cleavage site is

modified by introducing one or more basic amino acidsatleast-ene-pelynucleotide

omnrice H e dcon defined-in-anv-o m d1a ndwharein

59.28. An isolated protein mixture encoded by the expression system of claim 5827.
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60:29. An isolated host cell containing the expression-system according to claim 5$8-27

and/or the protein mixture of claim $928.

6130. A composition comprising the expression-system according to claim 5827 andror

the—protein—mixture—of-elaim—5%and a pharmaceutical acceptable carrier and/or

excipient.

64-31. A method of treatment or prevention of a viral disease comprising administration of

3
4

an effective amount of the expression-system according to clai




