
We claim 

1. A pharmaceutical composition comprising: 

a binding agent that comprises an H5 hemagglutinin ("HA].  polypeptide that is at least 20 

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

1) shows at least 95% identity with a corresponding portion of a reference H5 HA of 

SEQ ID NO: 50; and 

ii) shows sequence variation from that of the reference H5 HA polypeptide in that the 

binding agent's sequence has a deletion at one or more positions selected from the croup 

consisting of: 128, 129, 130, 131, 132, 133, 134, 135, 136, 137, and combinations thereof. 

having 	 of the-refer-ence-H-5--HA.-potypeptide an-amina-a-c4d sequence whith-cliffers-frorn -that- 

from-the-group-consisting-of-FesiduesA-30, sequence at-one-of-more of residues selected 

137, 1-55-- 188, 192, 193, 221, 226, 227, 228,-ancl-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 	 1, wherein the 1-15 HA pharmaceutical compositionof claim 	 polypeptide-ha&-a 

length within the range of 4955 amino acids. 

4.-T-he-pharfnaoeutioal-comp-osition-of-cl-aim-1,wher-ein-the-H5 HA 	 has polypeptide 

including 	 least 14 	--'- e 	e 	' • 	- • e • 	e,  shows amino acid sequence 	aportion4hat-is--at 	- 	- -* 	 . 

95% 	 identi-ty IA  itcorresponding at-toast 	-overall sequence 	-h-a 	 -portion-of-an-145-1-4A polypeptide 

from the 	 ID 	50, 51, selected 	group consisting of-SEQ 	numbers 	.53,-521,--or--55, 

5. The-jaharma 	 "" 	" -rei-rl-the-W-5-1-A-polypeptide-has z-- 	-t-tt- 	e 	e 	- - 

least 95% identity-wit -areference -t--1-54 4A selected amino-acid sequence-that shows-at 	 -from 

the 50, 51, 53, 5,1, or 55, over a region-sorfesponding -group-consisting of-SE-Q40 numbers 

to 	 1 to 55,--but-differ-s-from that of -HA by one or more residues amino acids 	 -the-reference 

from the 	 residues 130, 192, 193, and combinations thereof, selected 	group consisting of 

6. of claimwherein -th - 	A  ee 	- e e -  -na-s -The-phar-maceutioa-Vcomposition 	--4, 	 .e 

-- 	 with a reference H5;-acted-from a--'- e -- e 	 - 	-at-least-95%-identity 

the 	 53 54, -corresponding -g-rouia consi-sting-of-SEQ-0-numbers-50 -54, 	-or-55,-over-a-region 

to 	 1 to 55, but differs from that 	the reference HA by one or more residues amino acids 	 of 

-e 	-• 	• - 	 s 	- 	e 	- 	: 	e 	-: -- 	-- eof, * 	e 	ed,i-p-Go-n-s-j-R-g- 	 - 	- 	-- 	- 
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7. 	The 	 composition--of-claim-1, wherein the-H5-HAlactypeptide-has pharmaceutical 

amine-acid sequenc-e that -shows-at-least-959/0-4-dentity-with- a -r-eference-H-5-HA-  selected-from 

the-greup-eonsisting 	SEQ 1-1D-numbefs-50.76-1,53,54,0f-,55;over-a-region-ser-r-espending of 

toarni-no-acids1-to-55,-but.differs-from-that-of•the-refere-nce,HA-by-the-presence-of-a-deletion 

amino acid 	130. of 	residue 

8,- 	The-pharmaoeuti-c-al-cornpos-ition-otcleim-4,-wherei-n-the-H5-HA-poly-pepticte-has 

the-group-oons4sting-of-S-E-Q ID 50, 51, 53, 54, or 55, over-a-region-correspondng -numbers 

22-6, 22 thereof. &el-este-el-fro m -the-g-rolv-c-onsisting of residues-4 -60-, 	-8-and-combinations 

9The-pharmaceutical 	 1, wherein the H5 HA 	 has composition of claim 	 polypeptide 

t- 	least 95-%-identity-wit-11--a--referehoel=1-5-HA ammo aoid sequence- 	 -selected-from 

the of SEQ It] 	• 	 • 	- 	' 	* 	- 	• =mg -group-consisting 	number 	- 	- 	- - 	-4 	- - 	- 	- 	- 	- 	- c 

to 	 440 HA by one or more of residues wino acids 	-55-,but-differs-from -that of  

from the 	 226, 228, and 	 thereof. selected 	group-consisting of residues-1,58, 	 combinations 

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

acid sequence has a deletion of the amino acid residue at a position selected from 130, 131, 

132 and 133. 

4.10. 	The 	 composition of claim 2, wherein the umbrella topology pharmaceutical 	 glycans 

comprises long a2-6 sialylated glycans. 

5.11. 	The 	 composition of claim 41-0, wherein the long a2-6 sialylated pharmaceutical 

glycans are selected from the group consisting of Neu5Aca2-6Galf31-4GIcNAcf31-3Galf31-

4GIcNAc, Neu5Aca2-6GaINAcf31-4G1cNAc[31-3GaINAc131-4G1cNAc, Neu5Aca2-6Galf31-

4G1cNAc131-3Galf31-4GaINAc, Neu5Aca2-6Galf31-4G1cNAcf31-3Gal[31-4GIcNAcI31-3Galf31-

3GaINAc, Neu5Aca2-6Gal NAcf31-4G1cNAci31-3Ga 1[31-4G a I NAc, Neu5Aca2-6GaINAc61-

4G1cNAc61-3GaINAcp1-4G1cNAcf31-3Galf31-3GaINAc, NeuAca2-3Galf31-3GaINAca2-6Neu5 

Ac, Neu5Aca2-6Gall31-4GIcNAcI31-3/6GaINAc, Neu5Aca2-6Ga1131-4GIGNAcr31-3Galf31-

4G1cNAcf31-3/6GaINAc, Neu5Aca2-6GaINAc131-4GicNAcf31-3/6GaINAc, Neu5Aca2-

6G a INAcP 1-4G1cNAc131-3Ga INAcf31- 
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4GIcNAc131-3/6GaINAc, NeuAca2-6Ga1131-4GaINAcE31-6GIcNAc131-3Gala2-3Neu5Ac, 

NeuAca2-6Gal[31-4GaINAc131-3/6GIcNAc[31-3/6Gala2-3/6Neu5Ac, Neu5Aca2-6Galf31-

3GaINAcr31-4Gala1-3Galf31-4G1c, Neu5Aca2-6Ga1131 -3GaINAc[31-3Gala1-4Galf31-4GIc, 

Neu5Aca2-6Ga1131-3G1cNAci31-3Gall31-4GIc and Neu5Aca2-6Ga1131-4G1cNAc(31-3Gall31-

4G1c. 

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. 

7.13. 	The 	 composition of claim 2, wherein the binding agent binds to pharmaceutical 

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

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

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

9.4-57 	The 	 composition of claim 2, wherein the binding agent shows a pharmaceutical 

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

1046. 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. 

111-1. 	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 compositicte-eempFisi 	: 

• ,t •e 	-- 	- 	e 	-' 	et 	e-e 	e- 	• - 	t• 	t-d 	--- 	- . 	e 	_e-- 	-e•-e- 	- 	-_- 	 -- 	 -••: 	_ 

topology-glycan and an HA polypeptide, 

the 	is broadly 	 any H5 influenza virus. wherein 	vaccine 	protective against 

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

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

acid sequences that: 

D shows at least 95% identity with a corresponding portion of a reference H5 HA of 

SEQ ID NO: 50; and 

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

variation includes a sequence element selected from the group consisting of: 

166 



137 Gln or Arc! 

155 Thr 

158 Asn 

160 Thr 

193 Xaa,wherein Xaa is any non-basic amino acid 

226 Leu, Ile or Val., 

which binding agent is characterized by an activity selected 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. 

1-9. 	The-VaGGine-compositi,an 	 virus is a human -of olaim-18, wherein :aid4-1-5--influenz-,a 

adapted H5 virus or avian adapted H5 virus. 

20. 	The vaccine 	 of 	19, 	said H5 adapted virus comprises a H5 composition 	claim 	wherein 

- • 	.4. - e 	- 	- 	- - - 	- 	• - 	from 	reference H5 HA 	 sequence at et 	 _ - 	.- 	_ 	e 	s 	a 	 polypeptide 

from the 	 of residues 130, 131, 132, 133, one or more of residues selected 	group consisting 

135, 137, 155, 188, 192, 193, 221, 226, 227, 228, and combinations thereof. 

A 	-- - - 	-- 	•T 	-e. -e 	-- 	• 1.^. 	e 	emagg-kitini-r4-reerepter- ,... - 	e 	t 	r. 	e 	- 	 . 

having-an-umbrelta-topologyr-in-a-subjeotar-m-i-nirniz-ing-theri,.k of infectionsubject by -of a 

- 	- 	- - 	 • 	- 	-- 	- 	e 	or . 	. 	- 	. 	 ,. 	. 	. 	: 	- 	ee 	egy, 

- 	-* 	- 	- " - - 	- 	& e 	-* - 	- • e - 	- - - t 	- , 	t * - t 	•I 	 : 	- - t -est-susoept-i-lale-to-oF-suffering 

fR3m-infeation by 	influenza 	- 	- e. 	-: - e an 	v 	. 	L- 	- e 

- 	 e 	 ' 	- e PelYPePfide-i- 	-. 	 t•ge 	e 	--• .•,:- -- 	ec 	tT'' 	.-e 

administering an effective amount of the binding agent so that bidding to -bye-virus 

hemagg-lutini-n-reoeptom--13aving-umbrefla topology 	is 	the 	is glycans 	reduced, 	risk 	minimized, 

is of-the patient 	-treated 

22. 	Themethod 	" 	 ' te 	e - e e - e 	-- 

-e---- 	- ---- -- -' 	- e 	- e----- 	 ••e - e • -• 	- 	 ee 	ee- 	 - 	e•-  e 

from -130, 131, 1-32, 133, 136, 137, 155, 188, 192, selected 	-the group-consisting-of residues 

1-93, 221, 226, 227, 228, and -combinations-thereof: 

23. The of selecting includes a binding -method- ef-cl-a-im-21-, wherein-the-step 	 -selecting 

---te 	• 	• 	---et. 	.. agent-on414e-basisof-4he-binding-agent-being-able-to-b. 	 - 	 -i-Rg 

umbrella-topalogy-glysans, 

24. The 	 21, 	the binding 	is 	LSBA method of claim 	wherein 	 agent 	an 
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--e.: 	e-- •- ••- -ee e 	" - 

13. The immunogenic composition of claim 18, wherein the sequence 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. 

25. The method of claim 21, wherein the binding agent is a UTBA. 

26. The 	 21, 	the binding agent is a UTSBA. method of claim 	wherein 

27. The method of claim 26, wherein the UTSBA is administered to the subject 	to prior 

expos-ure-to-the virus. 

28. The 	 26, 	the UTSBA is administered to the subject after method of claim 	wherein 

exposurethe vi-Fus, -to 

A subjectls4 	Feoeptorsoontain-ing-umbFella-topology-glyoan-s. 

a 	 -- 	-: ' 	• 	- 	-e 	e 	e• _• 	 _ 	_ 	-e-• 

3-1. 	The 26, 	- 	- - 	t A 	-e from 	consisting of -method-of claim 	whom 	- 	- 	- 	 group 

- 	-- 	• 	 -e• 	-` 	ee 	e-e 	e- -ee 	 -e 	..-- 	....e 

32. 	The 	 26, 	 UTSBA is administered in combination with method of claim 	wherein said 

administration-of-a-second-therapeutio 
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