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FURTHER INFORMATION CONTINUED FROM PCT/ISA/ 210

This International Searching Authority found multiple (groups of)
inventions in this international application, as follows:

1. claims: 6(completely); 1-5, 26-45(partially)

An engineered influenza hemagglutinin (HA) polypeptide
comprising an amino acid sequence that is at least 90%
identical to an engineered influenza HA polypeptide that
appears in Table 1; said HA polypeptide wherein the amino
acid sequence is identical to SEQ ID NO 1; an isolated
nucleic acid molecule encoding said engineered HA
polypeptide; a vector comprising said nucleic acid sequence;
an isolated cell comprising said vector; a fusion protein
comprising said influenza HA polypeptide; an influenza
virus-like particle (VLP) comprising said influenza HA
polypeptide; a method for producing an influenza VLP
comprising said influenza HA polypeptide; a pharmaceutical
composition comprising saidinfluenza HA polypeptide; a
method of immunizing a subject against influenza virus,
comprising administering to the subject said pharmaceutical
composition; a method of inducing an immune response in a
subject, comprising administering to the subject said
influenza HA polypeptide, said fusion protein, or said
influenza VLP;

2. claims: 7(completely); 1-5, 26-45(partially)

An engineered influenza hemagglutinin (HA) polypeptide
comprising an amino acid sequence that is at least 90%
identical to to SEQ ID NO 2; said HA polypeptide wherein the
amino acid sequence is identical to SEQ ID NO 2; an isolated
nucleic acid molecule encoding said engineered HA
polypeptide; a vector comprising said nucleic acid sequence;
an isolated cell comprising said vector; a fusion protein
comprising said influenza HA polypeptide; an influenza
virus-like particle (VLP) comprising said influenza HA
polypeptide; a method for producing an influenza VLP
comprising said influenza HA polypeptide; a pharmaceutical
composition comprising saidinfluenza HA polypeptide; a
method of immunizing a subject against influenza virus,
comprising administering to the subject said pharmaceutical
composition; a method of inducing an immune response in a
subject, comprising administering to the subject said
influenza HA polypeptide, said fusion protein, or said
influenza VLP;

3. claims: 8(completely); 1-5, 26-45(partially)

An engineered influenza hemagglutinin (HA) polypeptide
comprising an amino acid sequence that is at least 90%
identical to to SEQ ID NO 3; said HA polypeptide wherein the
amino acid sequence is identical to SEQ ID NO 3; an isolated
nucleic acid molecule encoding said engineered HA
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polypeptide; a vector comprising said nucleic acid sequence;
an isolated cell comprising said vector; a fusion protein
comprising said influenza HA polypeptide; an influenza
virus-1ike particle (VLP) comprising said influenza HA
polypeptide; a method for producing an influenza VLP
comprising said influenza HA polypeptide; a pharmaceutical
composition comprising saidinfluenza HA polypeptide; a
method of immunizing a subject against influenza virus,
comprising administering to the subject said pharmaceutical
composition; a method of inducing an immune response in a
subject, comprising administering to the subject said
influenza HA polypeptide, said fusion protein, or said
influenza VLP;

4. claims: 9(completely); 1-5, 26-45(partially)

An engineered influenza hemagglutinin (HA) polypeptide
comprising an amino acid sequence that is at least 90%
identical to to SEQ ID NO 4; said HA polypeptide wherein the
amino acid sequence is identical to SEQ ID NO 4; an isolated
nucleic acid molecule encoding said engineered HA
polypeptide; a vector comprising said nucleic acid sequence;
an isolated cell comprising said vector; a fusion protein
comprising said influenza HA polypeptide; an influenza
virus-like particle (VLP) comprising said influenza HA
polypeptide; a method for producing an influenza VLP
comprising said influenza HA polypeptide; a pharmaceutical
composition comprising saidinfluenza HA polypeptide; a
method of immunizing a subject against influenza virus,
comprising administering to the subject said pharmaceutical
composition; a method of inducing an immune response in a
subject, comprising administering to the subject said
influenza HA polypeptide, said fusion protein, or said
influenza VLP;

5. claims: 10(completely); 1-5, 26-45(partially)

An engineered influenza hemagglutinin (HA) polypeptide
comprising an amino acid sequence that is at least 90%
identical to to SEQ ID NO 5; said HA polypeptide wherein the
amino acid sequence is identical to SEQ ID NO 5; an isolated
nucleic acid molecule encoding said engineered HA
polypeptide; a vector comprising said nucleic acid sequence;
an isolated cell comprising said vector; a fusion protein
comprising said influenza HA polypeptide; an influenza
virus-like particle (VLP) comprising said influenza HA
polypeptide; a method for producing an influenza VLP
comprising said influenza HA polypeptide; a pharmaceutical
composition comprising saidinfluenza HA polypeptide; a
method of immunizing a subject against influenza virus,
comprising administering to the subject said pharmaceutical
composition; a method of inducing an immune response in a
subject, comprising administering to the subject said
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influenza HA polypeptide, said fusion protein, or said
influenza VLP;

6. claims: 11l(completely); 1-5, 26-45(partially)

An engineered influenza hemagglutinin (HA) polypeptide
comprising an amino acid sequence that is at least 90%
identical to to SEQ ID NO 6; said HA polypeptide wherein the
amino acid sequence is identical to SEQ ID NO 6; an isolated
nucleic acid molecule encoding said engineered HA
polypeptide; a vector comprising said nucleic acid sequence;
an isolated cell comprising said vector; a fusion protein
comprising said influenza HA polypeptide; an influenza
virus-like particle (VLP) comprising said influenza HA
polypeptide; a method for producing an influenza VLP
comprising said influenza HA polypeptide; a pharmaceutical
composition comprising saidinfluenza HA polypeptide; a
method of immunizing a subject against influenza virus,
comprising administering to the subject said pharmaceutical
composition; a method of inducing an immune response in a
subject, comprising administering to the subject said
influenza HA polypeptide, said fusion protein, or said
influenza VLP;

7. claims: 12(completely); 1-5, 26-45(partially)

An engineered influenza hemagglutinin (HA) polypeptide
comprising an amino acid sequence that is at least 90%
identical to to SEQ ID NO 7; said HA polypeptide wherein the
amino acid sequence is identical to SEQ ID NO 7; an isolated
nucleic acid molecule encoding said engineered HA
polypeptide; a vector comprising said nucleic acid sequence;
an isolated cell comprising said vector; a fusion protein
comprising said influenza HA polypeptide; an influenza
virus-like particle (VLP) comprising said influenza HA
polypeptide; a method for producing an influenza VLP
comprising said influenza HA polypeptide; a pharmaceutical
composition comprising saidinfluenza HA polypeptide; a
method of immunizing a subject against influenza virus,
comprising administering to the subject said pharmaceutical
composition; a method of inducing an immune response in a
subject, comprising administering to the subject said
influenza HA polypeptide, said fusion protein, or said
influenza VLP;

8. claims: 13(completely); 1-5, 26-45(partially)

An engineered influenza hemagglutinin (HA) polypeptide
comprising an amino acid sequence that is at least 90%
identical to to SEQ ID NO 8; said HA polypeptide wherein the
amino acid sequence is identical to SEQ ID NO 8; an isolated
nucleic acid molecule encoding said engineered HA
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polypeptide; a vector comprising said nucleic acid sequence;
an isolated cell comprising said vector; a fusion protein
comprising said influenza HA polypeptide; an influenza
virus-1ike particle (VLP) comprising said influenza HA
polypeptide; a method for producing an influenza VLP
comprising said influenza HA polypeptide; a pharmaceutical
composition comprising saidinfluenza HA polypeptide; a
method of immunizing a subject against influenza virus,
comprising administering to the subject said pharmaceutical
composition; a method of inducing an immune response in a
subject, comprising administering to the subject said
influenza HA polypeptide, said fusion protein, or said
influenza VLP;

9. claims: 14(completely); 1-5, 26-45(partially)

An engineered influenza hemagglutinin (HA) polypeptide
comprising an amino acid sequence that is at least 90%
identical to to SEQ ID NO 9; said HA polypeptide wherein the
amino acid sequence is identical to SEQ ID NO 9; an isolated
nucleic acid molecule encoding said engineered HA
polypeptide; a vector comprising said nucleic acid sequence;
an isolated cell comprising said vector; a fusion protein
comprising said influenza HA polypeptide; an influenza
virus-like particle (VLP) comprising said influenza HA
polypeptide; a method for producing an influenza VLP
comprising said influenza HA polypeptide; a pharmaceutical
composition comprising saidinfluenza HA polypeptide; a
method of immunizing a subject against influenza virus,
comprising administering to the subject said pharmaceutical
composition; a method of inducing an immune response in a
subject, comprising administering to the subject said
influenza HA polypeptide, said fusion protein, or said
influenza VLP;

10. claims: 15(completely); 1-5, 26-45(partially)

An engineered influenza hemagglutinin (HA) polypeptide
comprising an amino acid sequence that is at least 90%
identical to to SEQ ID NO 10; said HA polypeptide wherein
the amino acid sequence is identical to SEQ ID NO 10; an
isolated nucleic acid molecule encoding said engineered HA
polypeptide; a vector comprising said nucleic acid sequence;
an isolated cell comprising said vector; a fusion protein
comprising said influenza HA polypeptide; an influenza
virus-like particle (VLP) comprising said influenza HA
polypeptide; a method for producing an influenza VLP
comprising said influenza HA polypeptide; a pharmaceutical
composition comprising saidinfluenza HA polypeptide; a
method of immunizing a subject against influenza virus,
comprising administering to the subject said pharmaceutical
composition; a method of inducing an immune response in a
subject, comprising administering to the subject said
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influenza HA polypeptide, said fusion protein, or said
influenza VLP;

11. claims: 16-25(completely); 26-45(partially)

an engineered influenza hemagglutinin (HA) polypeptide
comprising an antigenic region that is associated with,
adjacent to and/or encompasses a receptor binding site,
wherein the antigenic region comprises an amino acid
sequence, or subset thereof, that is at Teast 90% identical
to an antigenic region sequence, or subset thereof, that
appears in Table 2 (Seq ID NO 11 to 39) ; An isolated
nucleic acid molecule encoding such an engineered HA
polypeptide; A vector comprising such nucleic acid sequence;
An isolated cell comprising said vector; A fusion protein
comprising such an influenza HA polypeptide; An influenza
virus-1ike particle (VLP) comprisingsuch an influenza HA
polypeptide; A method for producing an influenza VLP
comprising said influenza HA polypeptide; A pharmaceutical
composition comprising such an influenza HA polypeptide; A
method of immunizing a subject against influenza virus,
comprising administering to the subject such a
pharmaceutical composition; A method of inducing an immune
response in a subject, comprising administering to the
subject such an influenza HA polypeptide, such a fusion
protein, or such an influenza VLP;

12. claims: 46(completely); 48-78(partially)

A method of engineering a mosaic influenza hemagglutinin
(HA) polypeptide, comprising obtaining HA amino acid
sequences from multiple circulating strains of a particular
type and/or subtype of influenza virus; aligning the HA
amino acid sequences to generate an alignment; identifying
the positions of amino acids comprising known epitopes and
antigenic regions; compiling the amino acid residues across
the alignment at the identified positions for each epitope
and antigenic region;defining a set of amino acid sequence
patterns within the compiled sequences for each epitope and
antigenic region, wherein each amino acid sequence pattern
in the set is represented only once; selecting a sequence
from the set for each epitope or antigenic region; and
inserting selected sequences into corresponding locations in
a structural backbone of HA to generate a mosaic influenza
HA polypeptide;

13. claims: 47(completely); 48-78(partially)

A method of engineering a mosaic influenza hemagglutinin
(HA) polypeptide, comprisingobtaining HA amino acid
sequences from multiple circulating strains of a particular
type and/or subtype of influenza virus;aligning the HA amino
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acid sequences to generate an alignment;identifying the
positions of amino acids comprising known epitopes and
antigenic regions across the alignment;compiling the amino
acid residues at the identified positions for each epitope
and antigenic region;defining a set amino acid sequence
patterns within the compiled sequences for each epitope and
antigenic region, wherein each amino sequence pattern in the
set is represented only once;generating a consensus sequence
from each set for each epitope or antigenic region;
andinserting the consensus sequences into corresponding
locations in a structural backbone of HA to generate a
mosaic influenza HA polypeptide.

14. claims: 79(completely); 81-99(partially)

A method of engineering a mosaic influenza neuraminidase
(NA) polypeptide, comprising:

obtaining NA amino acid sequences from multiple circulating
strains of a particular type and/or subtype of influenza
virus;

aligning the NA amino acid sequences to generate an
alignment;

identifying the positions of amino acids comprising known
epitopes and antigenic regions;

compiling the amino acid residues across the alignment at
the identified positions for each epitope and antigenic
region;

defining a set of amino acid sequence patterns within the
compiled sequences for each epitope and antigenic region,
wherein each amino sequence pattern in the set is
represented only once;

selecting a sequence from the set for each epitope or
antigenic region; and

inserting selected sequences into corresponding locations in
a structural backbone of NA to generate a mosaic influenza
NA polypeptide ;

15. claims: 80(completely); 81-99(partially)

A method of engineering a mosaic influenza neuraminidase
(NA) polypeptide, comprising:

obtaining NA amino acid sequences from multiple circulating
strains of a particular type and/or subtype of influenza
virus;

aligning the NA amino acid sequences to generate an
alignment;

identifying the positions of amino acids comprising known
epitopes and antigenic regions across the alignment;
compiling the amino acid residues at the identified
positions for each epitope and antigenic region;

defining a set amino acid sequence patterns within the
compiled sequences for each epitope and antigenic region,
wherein each amino sequence pattern in the set is
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represented only once;

generating a consensus sequence from each set for each
epitope or antigenic region; and

inserting the consensus sequences into corresponding
locations in a structural backbone of NA to generate a
mosaic influenza NA polypeptide.
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