We claim:

i A pharmageutical composition comprising:

a binding agent that comprises an H5 hemagaiutinin (*"HA™} polypeptide that is at least 20

amino acids in length and has an amino acid sequence that:

i) shows at least 95% identity with a corresponding portion of a reference H5 HA of
SEQ ID NO: 50; and

i) shows sequence variation from that of the reference HS HA polypeptide in that the

binding agent's sequence has a deletion at one or more positions selected from the group
consisting of: 128, 129, 130, 131, 132, 133, 134, 135, 136, 137, and combinations thereof.
having-an-amino-acid-seguence which differs from-that-of the reference- H5- HA-polypeptide
sequence at-one-or more-of residues-selested-from-the group-consisting-of residues430;
434.432,-433,-435,-437-155-188-1082-193-221,226,-227-228;-and-combinations-thereof.

2. The pharmaceutical composition of claim 1, wherein the binding agent competes in a

glycan HA polypeptide interaction between umbrella topology glycan and an HA polypeptide.

3 The pharmaseutical-compositionof claim-1-whereinthe H5-HA-polypeplide-has a
length-within-the range-6f-18-65-amino-acids-

4. The pharmaceutical-compesition-of claim-1-wherein-the-H5 HA-pelypeptide-has
amino-acid-segquence-including-a-perion-thatis-atleast-19-amino-asids-in-ength-and-shows
atleast 95%-overall sequence-identity-with-a-corresponding-portion-of-an-He-HA-pelypeptide

5— The pharmaceutical-composition-of claim-1-wherein-the-H5-HA-polypeptide-has
aminoc-acid-sequence-that-shows-atteast 95%-identity- with-a-reference H5 HA selected from
the-group-copsisting-of SEQ-1D-numbers-50-51-53,-64,-6r-55,-over-afegion-corresponding
selected-from-the-group-consisting-of residues-130,192, 193 and-combinations-thereof-

6. The-pharmaceutical-compaosition-of claim-1;-wherein-the-Hb5-HA-polypeptide-has
aminc-acid-sequence-that-shows-at-least-05%-identity-with-a reference H5-HA selected-from
the group-consisting-of SEQ1D-numbers-50,-51,-53,-64-or-b5,-over-aregion-corresponding
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{——Thepharmasceutical scempositicn-of claim-1, wherein the-H5 HA polypeptide has

amino-acid sequence-that shows-at-least 95% identity with-a-reference - HE HA-selected from

the group consisting of SEQ 1D numbers 50, 51-53-54-0r-55-over a regien-corresponding

{o-amino-acids-1-t6-65,-but differs-from-that of the reference HA -by-the-presence of a-deletion
 ami . . 10

8:.--—The pharmasceutical compesition of elaim-1,-wherein the H5 HA polypeptide-has
amine acid-sequence that-shews atleast 96% identiby with-a reference-Ho HA-selecled from
the group-eonsisting of-5EQ-1B-rumbers-50.-51-53 54 or 55over aregioncoresponding

selested from-the group-consisting-of residues-1680,226,- 228, and combinations-thereof:
aminoc acid-sequence-that shows at least 95% identity with a reference H5 HA selected-frem
the group consisting ef SEQHD numibers 505463 bedl or 56 overaregien-corresponding
to amine-acids -+ 1e-55,-but-ditters from-that-of the-reference HA-by-one-or more of residues
selected from the group consisting of residues 168, 226228, and combinations theresf:

3. The pharmaceutical composition of claim 1. wherein the H5 HA polypeptide amino

acid sequence has a deletion of the aminc acid residue at a position selected from 130, 131,
132 and 133,

4.46- The pharmaceutical composition of claim 2, wherein the umbrella topology glycans

comprises long a2-6 sialylated glycans.

5.4% The pharmaceutical composition of claim 440, wherein the long a2-6 sialylated
glycans are selected from the group consisting of Neu5Aca2-6GalpB1-4GlcNAcB1-3GalB1-
4GIcNAc, NeubAca2-6GalNAcR1-4GIcNACB1-3GalNAcB1-4GIcNAc, NeuSAca2-6Galp1-
4GIcNACcB1-3GalB1-4GalNAc, NeuSAca2-6GalB1-4GIcNAcB1-3GalB 1-4GIcNAcB1-3GalB31-
3GalNAc, Neu5Aca2-6GalNAcR 1-4GIcNAcB1-3GalB1-4GalNAc, NeubSAca2-6GalNACB1-
4GIcNAcB1-3GalNAcB1-4GIcNACB1-3Galf1-3GalNAc, NeuAca2-3GalB1-3GalNAca2-6Neu5
Ac, Neu5Aca2-6GalB1-4GIcNAcB1-3/6GalNAc, NeuSAca2-6Galp 1-4GlcNAcB1-3Galf31-
4GIcNACcB1-3/6GalNAc, NeuS5Aca2-6GalNAcB1-4GIcNAcCB1-3/6GalNAc, NeuSAcaz-
6GalNAcB1-4GIcNAcB1-3GalNAcB1-
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4GIcNAcB1-3/6GalNAc, NeuAca2-6Galp1-4GalNAcB1-6GIcNACB1-3Gala2-3NeuSAc,
NeuAca2-6GalB1-4GalNAcB1-3/6GICNACB1-3/6Gala2-3/6NeudAc, NeubAca2-6GalB1-
3GalNAcB1-4Gala1-3Galf31-4Glc, Neu5Aca2-6Galp1 -3GalNAcB1-3Gala1-4GalB 1-4Gilc,
Neu5Aca2-6GalB1-3GIcNAcB1-3GalB1-4Glc and NeubAca2-6GalB1-4GIcNAcB1-3GalB1-
4Gilc.

6.42: The pharmaceutical composition of claim 2, wherein the binding agent binds to
umbrella topology glycans with an affinity that is at least 50%, at least 70%, at least 80%, at
least 90% or at least 100% of that observed under comparable conditions for a wild type HA

that mediates infection of humans.

7.43: The pharmaceutical composition of claim 2, wherein the binding agent binds to

umbrella topology glycans more strongly than it binds to cone topology glycans.

8.44- The pharmaceutical compaosition of claim 2, wherein the binding agent shows a

relative affinity for umbrella topology glycans versus cone topology glycans of at least 2.

9.45. The pharmaceutical composition of claim 2, wherein the binding agent shows a

relative affinity for umbrella topology glycans versus cone topology glycans of at least 5.

1048. The pharmaceutical composition of claim 2, wherein the binding agent shows a

relative affinity for umbrella topology glycans versus cone topology glycans of at least 10.

114%. The pharmaceutical composition of claim 2, wherein the interaction occurs between
the HA polypeptide and receptors found on human upper respiratory epithelial cells, the

bronchus, trachea, or the deep lung.

18 ——A-vaccine-compositioR-comprising—

12. An immunoaenic composition comprising: a binding agent that comprises an H5

hemagalutinin ("HA") polypeptide that is at least 20 amino acids in length and has an amino

acid sequences that:

i) shows at least 95% identity with a corresponding portion of a reference H5 HA of
SEQ ID NO; 50; and

il) shows a sequence variation relative to the reference H5 HA, which sequence

variation includes a sequence element selected from the group consisting of;
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137 GIn or Arg

155 Thr

158 Asn

160 Thr

183 Xaa. wherein Xaa is any non-basic amine acid
226 Leu, lle or Val,

which binding agent is characterized by an activity seiected from the group consisting of: it

competes a glycan HA polypeptide interaction between an umbrella topology glycan and HA

polypeptide; and it binds to human tissues.

18— The vaccine-composition-of claim-18-wherein-said-Hb influenza-virus-is-a-human-

administering-an-effective-amount-of-the binding-agent so-that-binding-by-the virus-to
hemagglutininreceptors-having-umbrella-topelogy-glycans-is-reduced - the risk is-minimized;
or-the patient-istreated-

selected from-the group consisting-of residues-130,-131, 132,133,136, 1371565188192,

23—~ -The method ef-claim-21~whereinthe step-of selecting-includes-selecting & binding
agent onthe basis-of the binding agent-baing able-te-bind-a-hemagghtininresepter-having
umbrellatopology-ghreans-
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13. The immunogenic composition of claim 18, wherein the seguence variation relative to

the reference H5 HA additionally comprises substitutions at positions corresponding to one

or more of residues 128, 159, and 224.

14. The pharmaceutical composition of claim 1, wherein the binding agent further shows

sequence variation from that of the reference H5 HA polypeptide at one or more positions
selected from the group consisting of: 128, 137, 155, 158, 159, 160, 193, 224, 226, and

combinations thereof.
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