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Claims 

1. 	An expression system comprising polynucleotides encoding proteins, where the 

expression system comprises a first polynucleotide encoding at least one protein, 

5 	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. 

2.  
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The expression system of claim 1 wherein the first polynu eotide and the second 

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

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

encoded by the first and the second poly cleotide are separated co- or 

posttranslationally. 

The expression system of claim 2 or 3, wherein a polynucleotide which encodes a 

cleavage site is positioned between the first polynucleotide and the second 

polynucleotide. 

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

or an endopeptidase cle

,

a-spe site. 

: 	a 
	 cptidc or 2A like peptide of 

Picomavirus, insect viruses, Apht-oviridae, Retaviruses and Trypanosoma, 

.vage site is the 2 A peptide of foot and mouth 

T expression-system of any of claims 1 to 65, further comprising a third 

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

response. 



c protein encoded by the first polynucleetide locate 
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8.The expression system of claim 7, wherein the third polynucic 

vector as the first polynucleotide and the sec nd 

polynucleotide. 

9.Thc expression System—ef—eiaim 8, wherein the first polynucleotide, the second 

polynucicotide and the third polynucleotide me linked in sue that they are 

expressed as an artificial polyprotcin. 

polynucleotide differs' from the protein encoded by first or the second 

polynucleotidc. 

4-1,-The expression system of any of claims 7 to 10, w rein a polynucleotide encoding a 

linker is positioned between the sec° d -p 

polynucleotide. 

first-pelynuc4eetide 	ed N terminally with respect to the protein encoded-by 

d-by-the-second polynucleotidc and the 

protein encoded by the first polynucleotide, or 

terminally with reap 
	 otide and/or 

the protein of the optional third polynucleotide is located C terminally with respect 

encoded—by-the second polynucleotide aid the protein encoded by the first 

polynueleetide, 



.." 
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-1-4,7.  The expression-system of any of the claims 1 to 436, wherein the expression 

system comprises at least one vector or vectors are selected from the group 

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

phage and filamentous phage vectors, and  viral vectors, preferably adenovirus 

vectors, adeno associated virus (AAV) vecters, alphavirus vectors, herpes virus 

vectors, arena virus vectors, measles virus vectors, 

10f 
 15.8.  The expression-system of claim 447, wherein the vir vector is selected from the 

group consisting of PanAdl, PanAd2, PanAd3, hAd55, ChAd 73, ChAd83, 

ChAd146, ChAd147, ChAd3, ChAd4, ChAd5, hAd6, ChAd7, ChAd8, ChAd9, 

ChAd10, ChAd 11, ChAd16, ChAd17, Ch d19, ChAd20, ChAd22, ChAd24, 

ChAd26, ChAd30, ChAd31, ChAd37, Ch • • 38, ChAd44, ChAd63 and ChAd82. 

5 

16.9. The expression-system of claim 4-4, wherein the viral vector is an adenoviral 

vector  selected from the group co sisting vectors derived from cytomegaloviruses, 

preferably rhesus cytomegalotrus (RhCMV) vectors and arena virus vectors, 

preferably lymphocytic choriomeningitis virus (LCMV) vectors. 

7:10. The expression system of any of the claims 1 to -1-69, wherein at least one of the 

first polynucleotide he second polynucleotide 

is selected from he group consisting of a protein, peptide or variant thereof EleTived 

from a patho n. 

-1-8,11. The expression system of claim -1--710, wherein the pathogen is a virus. 

19.12.  The xpression system of any of claims 1 to -1-8-11, wherein the protein, which that 

in uces a T cell response is a non-structural and/or internal protein of a virus, 

and/or the protein which  that  induces an anti-pathogenic B cell response is a 

structural and/or surface protein of a virus. 
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20.The expression system of cla 

and/or surface and/or non stnictural and/or internal protein comprises cons 

segments or a consensus sequence of one or more different virus isolates. 

is-a-pfetei-n-ex-pesed on the surface of the native virus. 

22.The expression system 

the virus is selected from the 

single stranded RNA virus or en 
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24,13.  The expression system of any of  claim 18  11 teor 2312, wherein the virus is 

selected from the group consisting of paramyxoviruses and orthomyxoviruses. 

25.The expression system of claim 23 or 2/1, further comprising a third pelynueleetiele 

eneeding a 

defined in claims 23 or 24  

26.The expression system o claim 2d or 25, wherein the paramyxovirus is selected from 

Virus, S 

Virus, M 

rtes, Tupaia Paramyxovirus, Beilong Virus, J Virus, Menangle 

ann Virus, and Murayarna Virus. 

30 

27.14.  The ex ession system of claim 2613, wherein the paramyxoviruses Pneumovirinae 

is se cted from the group consisting of Pneumovirus, preferably human respiratory 

sy. cytical virus (RSV), murine pneumonia virus, bovine RSV, ovine RSV, caprine 

Metapneumovirus,  and Respirovirus preferably 

5 
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28.The expression system of claim 26, wherein the Paramyxovirinae is selected from t 

group eensisting of Respiros, preferably human parainfluenzo. virus 1 an 3, 

and-Rubulavirus, preferably human parainfluenza virus 2 and 4. 

29.15. The expression system of claim 24-12, wherein the protein--ex-3; 	structural 

and/or  surface protein  of the native virus is selected from / e group of , 
paramyxovirus proteins consisting of fusion protein (F), and any, the attachment 

glycoproteins G, H, and HN. 

30.The expreesion system of claim 29, wherein F comprises an. 'amino acid sequence of F 

e•-aeiel-eegue 

  

A 5  A 

  

31.The expression syste 

• 

ino acid  sequence 

5 

• Z Z 

• - 	5 

10 

15 

3-2.16. The expression system of any of claims 129 to 34-15, wherein the non-structural 

and/or internal protein is seleqed 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). 

33.Thc expression system of ;claim 32, wherein N eemprises an ain acid sequence of N, 

- - 	 amino acid sequence of two or more different 

RSV isolates, preferably according to SEQ ID NO: 3 and wherein M2 comprises-an 

amino acid sequence of M2 of ene RSV isolate er a consefisus amino acid sequence 

of two or more different RSV isolates, preferably according to SEQ ID NO: 5. 

31.The expression system of claim 32 or 33, wherein N comprises the amino acid sequence 

zw _A lit,A 

to SEQ ID NO: 5. 

- 	- - 
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Z Z -- 

5 

olynuelee-tide has an amino acid according 

to SEQ ID NO: 7. 

36717. The expression system of claim 024 or 25, wherein the orthomyxovirus is selected 

from Influenza A virus, Influenza B virus, Influenza C virus, Thogiovirus, Isavirus 

and unclassified Orthornyxoviridae. 

37.The expression system of ype selected 

H5N2, H5N3, H5N8, H5N9, H7N1, H7N2, H7N, H7.141, H7N7, H9N2, HION7, 

38.18. The expression system of claim 24-12, wherein the structural and/or  pretein-expesed 

ell-the-surface protein of the native virus4s selected from the group orthomyxovirus 

proteins consisting of HA and NA, preferably HA 

39.The expression system of claim 34-wherein HA comprises an amino acid sequence of 
a - . - - 

 

  

quenee-ef-HA 

is preferably selected from the group censistin 	A ALA 4 ._A 

and variants of these sequences. 

40.The expression s jstem of claim 38 or 3-9, whefein HA comprises--an—amine—aeid 

- 

p p • 	_A A a. e  

124RELS-thaKR (SEQ ID NO: 16), PQGERRRKKR (SEQ ID NO: 17), 

9. The expression system of any of claims 4-9-12, 13t-e-2.5-17 and 18and claims 36 to 

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

group of orthomyxovirus proteins consisting of NP, MI, M2, NS1, NS2/NEP, PA, 

PB1, PB2 and PB I -F2 (PB1F2), preferably NP and MI. 
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tional third polynueleotide pely-pr-et-ein-eneeded by the first, the second and the 

NO: 13 or a variant thereof has an amino acid sequence according to SEQ I 10 

4 to '13  19 and a pharmaceutical acceptable 

.." 

of two or more different influenza A virus isolates or subtypes, pr9ferably 

according to SEQ ID NO: 11, and wh 

two or more different influenza A virus isolates or subtypes, pref- •ably according 

to SEQ ID NQ-1-2.. 

43.The expression system of any of claims 2 to 25 and clai 	36 to 12, wherein the 

SEQ ID NO: 11 or a variant thereof. 

4420. An isolated protein mixture encoded by e expression system of claims I to 43. 1 9 . 

4-5,21. An isolated host cell containing le expression-system according to any one of 

claims 1 to 4-3-19 and/or the pm ein mixture of claim 4420. 

46,22. A composition comprising the expression-system according to any one of claims 1 

carrier and/or excip'ent. 

from the group c 

according to claims 

of claims I to 

to claim 41, or a composition a 

... 

, or the-use of claim 48; 
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5 c disease is caused by a pathegeft 

as defined in claims 23, 24, 26 to 28, 36 and 37. 

  

54,23. A metheEl-efUse of the expression-system according to any one of claims I 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 

isolated cell according to claim '15, or a compositioR according to claims 46 or 

474-9. 

T-11e-raetheel-Use of claim 54-23, wherein 'the disease is caused by a pathogen as 

defined in claims 23, 21, 26 to 28, 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, orthomyxo<4ruses, Pneumovirinae, Paramyxovirinae, Fer-de-
r 

Lance-Virus, Nariva-Virus; Salem-Virus,_ Tupaia-Paramyxovirus, Beilong-Virus, J-I.. 
Virus, Menangle-Virus Mossmann-Virus, Murayama-Virus, human respiratory  

syncytical virus (RSV), murine pneumonia virus, bovine RSV, ovine RSV, caprine  

RSV, turkey rinotracheitis, Metapneum.ovirus, human rnetapneumovirus and avian 

metapneumovir%, 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 

Orthordycoviridae, and Influenza A virus is a subtype H1N1, H1N2, H2N2, H3N1.  

H3 2, H3N8, H5NI, H5N2, H5N3, H5N8, H5N9, H7N1, H7N2, H7N3, H7N4,  

H7N7, H9N2, or Hi ON7.  

:25. -Use of Tthe expression-system according to any one of claims I to /13  19 and/or 

the protein mixture of claim 4420, an isolated cell according to claim 45-21, or a 

composition according to claims 22  16 or 47, in the preparation of a medicament 
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104 /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. 

./ 
ists  of  a 64726. A nucleic acid construct which comprises, 

10 H12, HI3, H14, H15, H16 or a variant thereof or a consensus sequence thereof, or a 

e  HA subtypes selected from 

20 57.The nucleic  acid construct according to any  of claims  5/1 to  56, wherein the HAO 

_ _a a a a P P P _a ■ 

Par p PPP _a a k e 

25 

preferably the  fil/A0 cleavage site  of has the sequence  PQRERRRKKR (SEQ ID 

NO: 15). 

30 

58.27. An 	The expression system  of claim 1,  comprising at least one polynucleotide 

encoding a  modified n—influenza HA protein, wherein the HAO cleavage site is 

modified by introducing one or more basic amino acids:  

comprises a nucleic  acid construct as  defined in any  of claims  51 to 57, and wherein 

the expression system  is preferably defined according to any  of claims  1 to 25. 

59728. An isolated protein mixture encoded by the expression system of claim 5427. 

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

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

- 

the group  of HA subtypes consisting  of H1, H2, H3, Hi, H5, 1-16,  I-17, H8,  H9, H10, 

H11, HI2, H13, 1-114, 1-115, 1-116, preferably-the CIA subtype  HI or a variant thereof 

quenee4hereef.- 

15 

56.The nucleic  acid construct according to -claim  51 or  55, wherein the HAO cleavage site 

; 

<-1ca 

variant-er-a-eens 	 



20 
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6029. An isolated host cell containing the expression-system according to claim 58 27 

and/or the protein mixture of claim 5928. 

64,30. A composition comprising the expression-system according to claim 27 and/or 

the—protein mixture of claim 59and a pharmaceutical acceptabl carrier and/or 

excipient. 

63.The expression system according to claim 58 and/or the protein mixture of claim 59, an 

5 

10 

15 

for use in the treatment or prevention 

infeetiefk 

ace, preferably an influenza virus A 

6431.  A method of treatment or prevention of a viral disease comprising administration of 

an effective amount of the expres 4-system according to claim 58276 and/or the 

protein mixture of claim 59, 

according to claims 61 or 62. 
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Claims 

1. A composition comprising an expression system comprising at least one viral vector 

comprising polynucleotides encoding pneumovirus proteins, and a pharmaceutically 

acceptable carrier and/or excipient, 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, wherein the pneumovirus is preferably 

selected from the group consisting of human respiratory syncytical virus (RSV), murine 

pneumonia virus, bovine RSV, ovine RSV, caprine RSV, turkey rinotracheitis and 

metapneumovirus, preferably human metapneumovirus and avian metapneumovirus and 

wherein a polynucleotide which encodes a cleavage site is positioned between the first 

polynucleotide and the second polynucleotide. 

2. The composition, of claim 1 wherein the first polynucleotide and the second polynucleotide 

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

3. The composition of claims 1 or 2, wherein the cleavage site is a self-cleaving site or an 

endopeptidase cleavage site, such as a self-cleaving site selected from the group consisting of 

a viral 2A peptide or 2A-like peptide of Picornavirus, insect viruses, Aphtoviridae, 

Rotaviruses and Trypanosoma, preferably wherein the 2A cleavage site is the 2 A peptide of 

foot and mouth disease virus. 

4. The composition of any of claims 1 to 3, further comprising a third polynucleotide encoding a 

pneumovirus protein, peptide or variant thereof, preferably inducing a T cell response. 

5. The composition of claim 4, wherein a polynucleotide encoding a linker, such as a flexible 

linker, is positioned between the second polynucleotide and the third polynucleotide. 

6. The composition of any of the claims 1 to 5, wherein the viral vectors is selected from the 

group consisting of adenovirus vectors, adeno-associated virus (AAV) vectors, alphavirus 

vectors, herpes virus vectors, arena virus vectors, measles virus vectors, pox virus vectors, 

vesicular stomatitis virus vectors, retrovirus vectors, lentivirus vectors, and viral like particles. 

7. The composition of claim 6, wherein the viral vector is selected from the group consisting of 

PanAdl, PanAd2, PanAd3, ChAd55, ChAd 73, ChAd83, ChAd146, ChAd147, ChAd3, 

ChAd4, ChAd5, ChAd6, ChAd7, ChAd8, ChAd9, CliAd10, ChAdll, ChAd16, ChAd17, 

ChAd19, ChAd20, ChAd22, ChAd24, ChAd26, ChAd30, ChAd31, ChAd37, ChAd38, 

ChAd44, ChAd63 and ChAd82. 

8. The composition of any of claims 1 to 7, wherein the protein, which induces a T cell response 

is a non-structural and/or internal protein of a pneumovirus, and/or the protein which induces 

an anti-pathogenic B cell response is a structural and/or surface protein of a pneumovirus. 
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9. The composition of claim 8, wherein the amino acid sequence of the structural and/or surface 

and/or non-structural and/or internal protein comprises consecutive segments or a consensus 

sequence of one or more different pneumovirus isolates. 

10. The composition of claim 8, wherein the protein exposed on the surface of the native virus is 

selected from the group of pneumovirus proteins consisting of fusion protein (F), and any of 

the attachment glycoproteins G, H, and HN. 

11. The composition of any of claims 8 to 10, wherein the non-structural and/or internal protein is 

selected from the group of pneumovirus 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). 

12. The composition of any of claims 1 to 11, comprising a further active ingredient, preferably 

selected from the group consisting of an adjuvant and an active ingredient. 

13. An isolated protein mixture encoded by an expression system as defined in claims 1 to 12. 

14. An isolated host cell containing the expression-system as defined in claims 1 to 12 and/or the 

protein mixture of claim 13. 

15. The composition according to any one of claims 1 to 12, the protein mixture of claim 14, 

and/or the isolated cell according to claim 14, for the use in the treatment or prevention of a 

disease. 

16. The composition, the protein mixture, and/or the isolated cell for the use of claim 15, wherein 

the disease is selected from infectious disease, preferably a viral infectious disease, such as a 

disease caused by a pneumovirus. 


