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A haemagglutinin protein of influenza virus subtype 5 (H5 protein) comprising an

amino acid sequence of SEQ D NO: 1, efinfluenza-dirus~wherein the H5 protein
has having-the amino acid 223N and the modification 328K+, wherein-numbering
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exemplarily-given-in-SEQ-ID-NG:1-and-wherein the modification 328K+ means

P

that at amino acid position 328 of H5 protein a second Lysine (K+) is inserted.

The H5 protein according to claim 1, wherein such H5 protein having-has the

amino acid 94N.

The H5 protein according to claim 1 or 2, wherein such H5 protein havirg-has
the amino acid 120N.

The H5 protein according to any one of claims 1 to 3, wherein such H5 protein
has having-the amino acid 155N.

The H5 protein according to any one of claims 1 to 4, wherein such H5 protein
has having-one or more of the following amino acid clusters selected from the

group consisting of:

aa 93 - 95 GNF
aa 123 - 125: SDH
aa 128 - 130: SSG
aa 138 - 140: GSS
aa 226 - 228: MDF
aa 270 — 272: EVE
aa 309 - 311: NKL.
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The H5 protein according to any one of claims 1 to 5, wherein such H5 protein

comprises a peptide that comprises:

the amino acid sequences of SEQ ID NO:4; SEQ ID NO:5 or SEQ ID NO:6; or
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any peptide that has at least 85% sequence homology to the polypeptide of i)
and that comprises hemagglutinin inhibition in a standard hemagglutinin
inhibition assay; or

any part of the polypeptides of i) or ii) comprising at least 8 contiguous amino
acids of any of such peptides of i) or ii) and wherein any of such peptide
comprises hemagglutinin inhibition in a standard hemagglutinin inhibition
assay; or

any peptide of i), i) or iii) having one of the amino acids 36T, 36K, 83A, 83T,
83D, 86A, 86V, 120S, 155S, 156A, 156T, 189R, 189K, 212K, 212R, 212E,
263A or 263T; or

any peptide of i), ii), iii) or iv) having one or more of the following amino acid

clusters selected from the group consisting of:

a. aa 93 - 95: GNF
b. aa 123 -125: SDH
c. aa 128-130: SSG
d. aa 138 - 140: GSS
e. aa 226 - 228: MDF
f. aa270-272: EVE
g. aa 309 -311: NKL.

. The H5 protein according to any one of claims 1 to 6, wherein such H5 protein is

originated from an avian influenza virus.

. The H5 protein according to anyone of claims 1 to 7, wherein such H5 protein

comprises the amino acid sequence of SEQ ID NO:4.

. An nucleic acid molecule, wherein such nucleic acid molecule codes for the H5

protein according to any one of claims 1 to 8.

10. An vector comprising the nucleic acid molecule according to claim 9.
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47.11. A method for producing the H5 protein of anyone of claims 1 to 8, wherein
said method comprises the steps:

a. isolating or amplifying the nucleic acid that codes for such H5 protein;

b.  cloning the H5 encoding nucleic acid in an expression vector;

c.  expressing the H5 protein

48-12.  The method according to claim 4+711, wherein the expression vector is a

recombinant baculovirus.

Ao
i

‘5. The method according to claim 4711 or 4812, wherein the H5 protein is

expressed in insect cells.
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Z2.14.  The use-efthe-H5 protein according to any one of claims 1 to 8 for use as a

medicine.

2315, The wse-sfthe-nucleic acid molecule according to claim 9 for use as a

medicine.
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26.17. _The use of the H5 protein according to any one of claims 1 to 8 for the

preparation of a pharmaceutical composition for the prophylaxis or treatment of

infections caused by viral influenza.

___The use of the nucleic acid molecule according to claim 9 for the
preparation of a pharmaceutical composition for the prophylaxis or treatment of

infections caused by viral influenza.

2819, The use of the vector according to claim 10 for the preparation of a

pharmaceutical composition for the prophylaxis or treatment of infections caused

by viral influenza.

.. __The use according to any one of claims 26-17 to 2819, wherein the viral
influenza infection is caused by avian, swine or human influenza virus or any

combination or hybrid thereof.



10

15

20

25

49

0 athe = e atrraant ¥ By £infliian sirue infontion aharal
e % 1 E% 8 4 H & TALY j!ul\ T T F T D Boh S B Ddwotot W BB N TN b 4 ¥ y vV ER H
e et ~Seanrietne acenain it = pidienemil s o EF iy £ 4t
LR AN L) L3 ‘t«ll b A% ¥ 12 1] i TS Y £ E\S L SN H A
B neatain aoocreelimey £ [T e T 3 £ in ot reniny Frrie
TR PJKU& ¥ A A ulilv TRE St j Ll by ey L3 ¥
raondbhe fnn thae raotmant oo nrankyds b infhaam trires deyfosemdie hared
TETE ¥ LY A (84 ¥ 1] ?.JE \3;&-’ H 1 ¥ B ¥ ¥ et ¥ EETY STF
Haoommadbhesl sermameioine selmainicd L0y Fhareime | e aeneaint of th
LA [ - N Ave) i‘;«? RS TR Ew T TRERE S & ki Y ¥ PJ\.I N T TN Sl ¥ SehE § R Y bR ¥ i
BHE nualaie aoicd oo cedivyen doy olevion Q ety 7oYeS ot oseelimey dos edevipes 40ty
A I LW AW i) Rk ) L ¥ o o 43 A £ & TOATE Y AR L o Tkt
thiaet in naacd nf e =
& LI TR ¥
2 A math $ frovatrnant ey o Ioyveic nfluans o irfeetio weharain
FARNEE th 7 TETY Y P’f’.@ R YA R ok EERA FU R LS 3 13 v
theomaothoc comnrinine ol Froat £ Eeramgm g i Fmmting, reeant o
F TF ¥ ¥ N ¥ tv/ T oA TR B el B F ki QM?«(W 4 L TE TRV Tt BT Y R S
Yoooina.n clirmes ey arpe o af olaimn B mratad eorelin (2]
WL R o gy ::’ L " 1] P&\ TRATE YN H w
ribies i maao af opebs frmetevias
Ry W TEE b S et ¥ [t WE
mathncd aenonreine foy o ol 2 2 et il e
AV A H ¥ ¥ Tok Tl T kt}'& LY A4 L AT 3 LS LR Ll LR S N AW i e
infactia oy rerenel by s e o b e en e Ve Ely ) - shrt ar o aornbinadt
TR R L TR Tt S Bt LAXTy i 13 Tt AV R W AW
p bl eied S e ees o f
‘j T ENA  wt o St

34.21.  AKkit of parts, that comprises

a. the H5 protein according to any one of claims 1 to 8,

the nucleic acid

molecule according to claim 9, or the vector according to claim 10-erthe
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»and

b. a package leaflet indicating the use of such H5 prote
molecule, or vector srvassine-of a) for the treatment

infections caused by influenza virus.

in, nucleic acid

or prophylaxis of

The kit according to claims 2421, wherein such kit comprises at least one

further antigen of poultry or mammalian pathogen.



