CLAIMS

1. A chimeric influenza virus hemagglutinin (HA) pobptide comprising the stem
domain of the HA of influenza virus A/California2009 (H1N1) and the globular head domain
of the HA of influenza virus A/Vietnam/1203/20045H

2. The chimeric influenza virus HA polypeptide of ¢fal, wherein the stem
domain of the HA maintains the cysteine residugamd A, wherein 4 is the Cys that
corresponds to amino acid position 52 of an HA1 @onusing H3 numbering, and whereig A

is the Cys that corresponds to amino acid posRionof an HA1 domain using H3 numbering.

3. The chimeric influenza virus HA polypeptide of chal or 2, wherein

(a) the HA stem domain comprises (i) an HA1 N-teahstem segment,
wherein the HA1 N-terminal stem segment consisenaho acid residues HAlermthrough
Ap, and (ii) an HA1 C-terminal stem segment, whetbgnHA1 C-terminal stem segment
consists of amino acid residueg through HA%.«erm and

(b) the HA globular head domain comprises the anaitid residues between
Ap and A, of an HA1 domain;

wherein HAL.erm is the N-terminal amino acid of a mature HAO profacking a
signal peptide; wherein HAlLermis the C-terminal amino acid of an HA1 domain; ariterein
A, is the Cys that corresponds to amino acid posiof an HA1 domain using H3 numbering;
and wherein 4is the Cys that corresponds to amino acid posRithof an HA1 domain using

H3 numbering.

4. The chimeric influenza virus HA polypeptide of efal or 2, wherein
€)) the HA stem domain comprises (i) an HA1 N-teahstem segment,
wherein the HA1 N-terminal stem segment consistnaiho acid residues HAlerm through A,
1 Ap2s Apa Apsy Aps, Apssr Apzs Apsr Apaar Apaio, Apy Aprt, Apror Apea, Apra, Apis, Apre, Apsr,
Ap+e, Aprg, OF Api1g and (i) an HAL C-terminal stem segment, whetesmHAL C-terminal stem

segment consists of amino acid residugs, Aq.o, Aq-a, Aga, Ag-s, Age, Ag-7, Ag-s, Ag-a, Ag-10,
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Ag, Ages, Agia, Agss, Agra, Ages, Agre, Az, Agrer Agra, OF Agriothrough HAL term and

(b) the HA globular head domain comprises the amairid residues between
() Ap1, Apa, Apa Apss Apsi Ape Apzs Aps Apoy Ap1on Apy Apet, Apsas Apsa, Apra, Apis, Apss,
Ap+7, Apss, Apro, OF Apiao, and (i) Ay1, Ag2, Ag-a, Agas Ags, Ag6, Ags Agss Ag-o, Ag-10 Agy Aget,
Ag+2, Agiar Agra, Agss, Agrer Aqr7, Agrs, Agro, OF Agr10 0f an HAL domain;

wherein HAM\..erm iS the N-terminal amino acid of a mature HAO protacking a
signal peptide; wherein HALemis the C-terminal amino acid of an HA1 domain; ariterein
A, is the Cys that corresponds to amino acid poskof an HA1 domain using H3 numbering;
and wherein 4is the Cys that corresponds to amino acid posRithof an HA1 domain using
H3 numbering.

5. The chimeric influenza virus HA polypeptide of amye of claims 1 to 4, wherein
the polypeptide is soluble.

6. The chimeric influenza virus HA polypeptide of cheb, wherein the polypeptide
comprises a trimerization domain.

7. The chimeric influenza virus hemagglutinin (HA) poéptide of claim 5, wherein
the polypeptide does not comprise a transmembramaith and does not comprise an
endodomain of an influenza virus HA.

8. The chimeric influenza virus hemagglutinin (HA) poéptide of claim 7, wherein
the polypeptide further comprises (i) a thrombi@meslage site and a T4 trimerization domain; or
(i) a HIS tag.

9. The chimeric influenza virus HA polypeptide of amye of claims 1 to 8, which is
expressed and isolated from a cell.

10.  The chimeric influenza virus HA polypeptide of cta®, wherein the cell is a

mammalian cell.
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11.  Anucleic acid encoding the chimeric influenza sihemagglutinin (HA)

polypeptide of any one of claims 1 to 8.

12. A cell expressing the nucleic acid of claim 11.

13. The cell of claim 12, wherein the cell is a mamiaalcell or an insect cell.

14. A cell line expressing the nucleic acid of claim 11

15. The cell line of claim 14, wherein the cell lineasnammalian or insect cell line.

16.  The cell line of claim 15, which is a Crucell P&s.€ell line, Vero cell line, CHO
cell line, VERY cell line, BHK cell line, HeLa celine, COS cell line, MDCK cell line, 293 cell
line, 3T3 cell line, WI38 cell line, NSO cell lind5.6 TG1.7 cell line, AF-2 clone 9B5 cell line,
AF-2 clone 9B5 cell line, J558L cell line, MOPC 3d&ll line, MPC-11 cell line, NCI-H929 cell
line, NP cell line, NSO/1 cell line, P3 NS1 Ag4ldele, P3/NS1/1-Ag4-1 cell line, P3UL1 cell
line, P3X63Ag8 cell line, P3X63Ag8.653 cell line3X63Ag8U.1 cell line, RPMI 8226 cell line,
Sp20-Agl4 cell line, U266B1 cell line, X63AG8.658Idine, Y3.Ag.1.2.3 cell line, YO cell
line, Sf9 cell line, Sf21 cell line, Ao/Tn 38 cdilhe, High Five cell line, Trichoplusia ni cell kn

Spodoptera frugiperda cell line, or Bombyx mori tiek.

17.  Avirus comprising a genome engineered to exptessticleic acid of claim 11.

18. A virus comprising the polypeptide of any one dils 1 to 8.

19. The virus of claim 17, wherein the virus is anufhza virus, vesicular stomatitis

virus (VSV), Newcastle disease virus (NDV), adenas;j or baculovirus.

20. The virus of claim 18, wherein the virus is anuethza virus, vesicular stomatitis
virus (VSV), Newcastle disease virus (NDV), adenas;j or baculovirus.
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21.

22.

23.

24.

25.

26.

The virus of claim 19, which is inactivated, livieesnuated, or split.

The virus of claim 20, which is inactivated, livikemuated, or split.

A virus-like particle comprising the polypeptidearfy one of claims 1 to 8.

An embryonated egg comprising the virus of any @ingaims 17 to 20.

The embryonated egg of claim 24, which is a chiakerbryonated egg.

A method for producing the chimeric influenza vikd& polypeptide of any one

of claims 1 to 8, comprising (a) culturing the aalicell line of any one of claims 12 to 16; and

(b) isolating the chimeric influenza virus HA pogtide.

27.

A method for producing the virus of any one of lail7 to 20, comprising (a)

propagating the virus of any one of claims 17 tar2@n embryonated egg; and (b) isolating the

virus from the embryonated egg.

28.

to 8.

29.

30.

31.

adjuvant.

32.

An immunogenic composition comprising the polypégtof any one of claims 1

An immunogenic composition comprising the virusaof/ one of claims 17 to 22.

An immunogenic composition comprising the virusliyarticle of claim 23.

The immunogenic composition of any one of claims32&urther comprising an

The immunogenic composition of claim 31, whereia ddjuvant is an aluminum

salt, 3 De-O-acylated monophosphoryl lipid A, MFB&03, AS04, polysorbate 80, an
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imidazopyridine compound, an imidazoquinoxaline poomd, Matrix-M, MVA,
ISCOMATRIX, AddaVax, polyl:Cjn vitro transcribed RNA hairpin from Sendai virus Cantell
strain defective interfering RNA, a saponin, Frearatljuvant, an oil in water emulsion, CpG, a

physical adjuvant, or a Toll-like receptor stimolgt molecule.

33.  The immunogenic composition of any one of claims®82 for use in a method

of immunizing a subject against influenza virus.

34. The immunogenic composition of any one of claim3®82 for use in a method
of immunizing a subject against influenza virus gwdin said subject is to be administered: (i) a
first dose of an effective amount of the immunogermmposition, and (ii) a second dose of an
effective amount of the immunogenic compositiorda@s to 6 months after the subject has

received the first dose.

35.  The immunogenic composition of any one of claim3s®82 for use in a method
of immunizing a subject against influenza virus gwdin said subject is to be administered: (i) a
first dose of an effective amount of the immunogex@mposition; and (ii) a second dose of an
effective amount of a second immunogenic compasitmmprising a second chimeric influenza
virus hemagglutinin (HA) polypeptide 30 days to 6nths after the subject has received the first
dose, wherein the second chimeric HA polypeptidamses the HA stem domain and a
globular head domain of an influenza HA polypeptaed wherein the globular head domain of
the chimeric influenza virus hemagglutinin (HA) poéptide present in the immunogenic
composition is different than the globular head domof the second chimeric influenza virus

hemagglutinin (HA) polypeptide present in the seconmunogenic composition.

36. The immunogenic composition of any one of claim3s®82 for use in a method

of preventing an influenza virus disease in a stbje
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37.  The immunogenic composition of any one of claim3s®82 for use in a method
of preventing an influenza virus disease in a sttbjgherein said subject is to be administered:
(i) a first dose of an effective amount of the immagenic composition, and (ii) a second dose of
an effective amount of the immunogenic composi86rdays to 6 months after the subject has

received the first dose.

38. The immunogenic composition of any one of claim3®82 for use in a method
of preventing an influenza virus disease in a sttbjgherein said subject is to be administered:
(i) a first dose of an effective amount of the immagenic composition, and (ii) a second dose of
an effective amount of a second immunogenic comipastomprising a second chimeric
influenza virus hemagglutinin (HA) polypeptide 38ys to 6 months after the subject has
received the first dose, wherein the second chiomefiuenza virus hemagglutinin (HA)
polypeptide comprises an influenza virus HA stermdim and an influenza virus HA globular
head domain, and wherein the globular head donfaimeahimeric influenza virus
hemagglutinin (HA) polypeptide present in the immgenic composition is different than the
globular head domain of the second chimeric infagevirus hemagglutinin (HA) polypeptide

present in the second immunogenic composition.

39. The immunogenic composition of any one of claim3s®82 for use in a method

of treating an influenza virus infection or an udhza virus disease in a subject.

40. The immunogenic composition of any one of claimg®82 for use in a method
of treating an influenza virus infection or an ughza virus disease in a subject, wherein said
subject is to be administered: (i) a first dosameffective amount of the immunogenic
composition, and (ii) a second dose of an effeciv@unt of the immunogenic composition 30

days to 6 months after the subject has receivetirdtalose.

41.  The immunogenic composition of any one of claimg®82 for use in a method

of treating an influenza virus infection or an ughza virus disease in a subject, wherein said
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subject is to be administered: (i) a first dosamkffective amount of the immunogenic
composition, and (ii) a second dose of an effeciv@unt of a second immunogenic
composition comprising a second chimeric influemras hemagglutinin (HA) polypeptide 30
days to 6 months after the subject has receivetirdtalose, wherein the second chimeric
influenza virus hemagglutinin (HA) polypeptide camsps an influenza virus HA stem domain
and an influenza virus HA globular head domain, @whérein the globular head domain of the
chimeric influenza virus hemagglutinin (HA) polygigle present in the immunogenic
composition is different than the globular head domof the second chimeric influenza virus

hemagglutinin (HA) polypeptide present in the seconmunogenic composition.

42.  The immunogenic composition of claim 34, 37, orwherein said subject is to
be administered a third dose of an effective amotitiie immunogenic composition 30 days to
6 months after the subject has received the sedosel

43.  The immunogenic composition of claim 35, 38, orwierein the stem domain
of the chimeric influenza virus hemagglutinin (HA9lypeptide present in the immunogenic
composition is the same as the stem domain ofdbensl chimeric influenza virus

hemagglutinin (HA) polypeptide present in the seconmunogenic composition.

44.  The immunogenic composition of any one of claimg®B33, wherein the subject

is a human.

45.  The immunogenic composition of any one of claimg®B33, wherein the subject
is a 1-5 year old human subject.

46. The immunogenic composition of any one of claimg®B33, wherein the subject
is an elderly human subject.

47.  Use of the immunogenic composition of any one aina$ 28 to 32 in the

manufacture of a medicament for immunizing a sulggainst influenza virus.
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48.  Use of the immunogenic composition of any one ainat 28 to 32 in the
manufacture of a medicament for immunizing a sutggainst influenza virus, wherein a first
dose of an effective amount of an immunogenic caitjpm is followed by a second dose of an
effective amount of the immunogenic compositiorda@s to 6 months after the subject has

received the first dose.

49.  The use of claim 48, further comprising a thirdelo§an effective amount of the

immunogenic composition 30 days to 6 months aftersubject has received the second dose.

50. Use of the immunogenic composition of any one aingt 28 to 32 in the
manufacture of a medicament for immunizing a sutggainst influenza virus, wherein a first
dose of an effective amount of the immunogenic amsitjpn is followed by a second dose of an
effective amount of a second immunogenic compasitmmprising a second chimeric influenza
virus HA polypeptide 30 days to 6 months afterghbject has received the first dose, wherein
the second chimeric influenza virus hemagglutitiA) polypeptide comprises an influenza
virus HA stem domain and an influenza virus HA giab head domain, and wherein the
globular head domain of the chimeric influenza sinemagglutinin (HA) polypeptide present in
the immunogenic composition is different than thebglar head domain of the second chimeric
influenza virus hemagglutinin (HA) polypeptide peasin the second immunogenic

composition.

51.  Use of the immunogenic composition of any one aingt 28 to 32 in the

manufacture of a medicament for preventing an @nfia virus disease in a subject.

52.  Use of the immunogenic composition of any one aingt 28 to 32 in the
manufacture of a medicament for preventing an @rfia virus disease in a subject, wherein a
first dose of an effective amount of an immunogeaamposition is followed by a second dose
of an effective amount of the immunogenic composiB0 days to 6 months after the subject

has received the first dose.
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53. The use of claim 52, further comprising a thirdelog an effective amount of the

immunogenic composition 30 days to 6 months aftersubject has received the second dose.

54.  Use of the immunogenic composition of any one ainok 28 to 32 in the
manufacture of a medicament for preventing an @nfia virus disease in a subject, wherein a
first dose of an effective amount of the immunogermposition is followed by a second dose
of an effective amount of a second immunogenic asitipn comprising a second chimeric
influenza virus HA polypeptide 30 days to 6 morafter the subject has received the first dose,
wherein the second chimeric influenza virus hematggh (HA) polypeptide comprises an
influenza virus HA stem domain and an influenzaisiHA globular head domain, and wherein
the globular head domain of the chimeric influewzas hemagglutinin (HA) polypeptide
present in the immunogenic composition is diffetéain the globular head domain of the second
chimeric influenza virus hemagglutinin (HA) polygigle present in the second immunogenic

composition.

55.  Use of the immunogenic composition of any one aingt 28 to 32 in the
manufacture of a medicament for treating an infagevirus infection or an influenza virus

disease in a subject.

56.  Use of the immunogenic composition of any one aingt 28 to 32 in the
manufacture of a medicament for treating an infagevirus infection or an influenza virus
disease in a subject, wherein a first dose of faté&fe amount of an immunogenic composition
is followed by a second dose of an effective amaiitihe immunogenic composition 30 days to

6 months after the subject has received the fosed

57.  The use of claim 56, further comprising a thirdelof an effective amount of the

immunogenic composition 30 days to 6 months aftersubject has received the second dose.

253



58.  Use of the immunogenic composition of any one aingt 28 to 32 in the
manufacture of a medicament for treating an infagevirus infection or an influenza virus
disease in a subject, wherein a first dose of fatefe amount of the immunogenic composition
is followed by a second dose of an effective amaifiat second immunogenic composition
comprising a second chimeric influenza virus HAypelptide 30 days to 6 months after the
subject has received the first dose, wherein therskchimeric influenza virus hemagglutinin
(HA) polypeptide comprises an influenza virus HA&mtdomain and an influenza virus HA
globular head domain, and wherein the globular ltkedain of the chimeric influenza virus
hemagglutinin (HA) polypeptide present in the immgenic composition is different than the
globular head domain of the second chimeric infagevirus hemagglutinin (HA) polypeptide

present in the second immunogenic composition.

59.  The use of the immunogenic composition of any drdasms 50, 54, or 58,
wherein the stem domain of the chimeric influenzasrhemagglutinin (HA) polypeptide
present in the immunogenic composition is the sagie stem domain of the second chimeric
influenza virus hemagglutinin (HA) polypeptide peasin the second immunogenic

composition.

60. The use of the immunogenic composition of any drdadms 46 to 59, wherein

the subject is human.

61. The use of any one of claims 46 to 59, whereirstiigect is a 1-5 year old

human subject.

62. The use of any one of claims 46 to 59, whereirstiigect is an elderly human

subject.

63. The immunogenic composition of any one of claim3®33, wherein the subject

is a human infant, wherein the human infant is\abwen to 1 year old human.
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64. The use of any one of claims 46 to 59, whereirstiigect is a human infant,

wherein the human infant is a newborn to 1 yearhaolchan.
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