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AIMS  

1.  An so ated human binding molecule capable of specifically recognizing and binding to an 

epito • 	in influenza haemagglutinin protein (HA), having neutralizing activity against 

5 influenz. viruses comprising HA of the H3 subtype, such as H3N2, and having cross-

neutralizing . ctivity against at least an influenza virus comprising HA of the H7 subtype, 

and/or an influx za virus comprising HA of the H10 subtype. 

2.  An isolated binding 	olecule according to claim 1, capable of specifically recognizing and 

o binding to an epitope in ' fluenza haemagglutinin protein (HA), having neutralizing activity 

against influenza viruses c mprising HA of the H3 subtype, such as H3N2, characterized in 

that said binding molecule ha at least neutralizing activity against one or more of the H3N2 

strains selected from the group 	,nsisting of A/Wisconsin/67/2005, A/Hiroshima/52/2005, 

A/Panama/2007/99, and A/Johann burg/33/94. 

5 

3.  A binding molecule according to claim 	wherein said binding molecule further has 

neutralizing activity against the H3N2 stra 	Hong Kong/1/68. 

4.  A binding molecule according to claim 2 or 3, 	' -rein said said binding molecule has 

o neutralizing activity against all naturally occurring i , lates of influenza virus H3N2 known 

before January 20, 2010. 

5.  A binding molecule according to any of the claims 1-4, where' 	said binding molecule 

binds to an epitope comprising the amino acid at position 19, 2 , 	7, 33 and/or 34 of the 

5 HA2 polypeptide of the H3 HA protein. 

6.  A binding molecule according to claim 5, wherein the binding molecule c nds to said 

epitope on HA2, when the amino acid on position 19 is aspartic acid (D), the amino acid on 

position 25 is glutamine (Q), the amino acid on position 27 is glycine (G), the 	mo acid at 

o position 33 is glycine (G) and/or the amino acid at position 34 is glutamine. 

7.  A binding molecule according to claim 6, wherein the binding molecule does not bind 0 

said epitope on HA2 when one or more of said amino acids have changed. 
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8.  A •inding molecule according to any one of claims 1-7, wherein the binding molecule is 

capa ;le of preventing in vitro the trypsin cleavage of the H3 HA precursor molecule HAO 

in HAI. nd HA2. 

5 

9.  A binding m• ecule according to any one of claims 1-8, wherein the binding molecule is 

capable of prey sting the conformational change of the H3 HA protein required for fusion 

of the viral membr 	e with the endosomal membrane of an infected cell. 

0 10.  A binding molecule acc• ding to any one of claims 1-9, wherein the binding molecule is not 

capable of binding to and n: tralizing influenza virus A comprising HA of the H1 subtype, 

such as H1N1. 

11.  A binding molecule according to an one of claims 1-10, wherein said binding molecule has 

5 cross-neutralizing activity against at le ..t an influenza virus comprising HA of the H7 

subtype, and/or an influenza virus compri 	g HA of the H10 subtype. 

12.  A binding molecule according to any one of the •receding claims 1-11, wherein said 

binding molecule has cross-neutralizing activity a 	inst all influenza virus subtypes of 

o phylogenetic group 2. 

13.  A binding molecule according to any of the preceding clai 	1-12, wherein the binding 

molecule is selected from the group consisting of: 

a) a binding molecule comprising a heavy chain CDR1 region o 	EQ ID NO:81, a heavy 

5 chain CDR2 region of SEQ ID NO:82, and a heavy chain CDR3 re 	•n of SEQ ID NO:83, 

b) a binding molecule comprising a heavy chain CDR1 region of SEQ a NO:87, a heavy 

chain CDR2 region of SEQ ID NO:88, and a heavy chain CDR3 region o 	EQ ID NO:89, 

c) a binding molecule comprising a heavy chain CDR1 region of SEQ ID N li •103, a heavy 

chain CDR2 region of SEQ ID NO:104, and a heavy chain CDR3 region of SE i` ID 

0 NO:105, 

d) a binding molecule comprising a heavy chain CDR1 region of SEQ ID NO:109, a 	avy 

chain CDR2 region of SEQ ID NO:110, and a heavy chain CDR3 region of SEQ ID 

NO:111, 



WO 2010/130636 
	

PCT/EP2010/056217 

127 
a binding molecule comprising a heavy chain CDR1 region of SEQ ID NO:115, a heavy 

cL in CDR2 region of SEQ ID NO:116, and a heavy chain CDR3 region of SEQ ID 

NO: 17, 

f) a bining molecule comprising a heavy chain CDR1 region of SEQ ID NO:121, a heavy 

5 chain CD ' 	region of SEQ ID NO:122, and a heavy chain CDR3 region of SEQ ID 

NO:123, 

g) a binding mo cule comprising a heavy chain CDR1 region of SEQ ID NO:126, a heavy 

chain CDR2 regio of SEQ ID NO:127, and a heavy chain CDR3 region of SEQ ID 

o 

NO:128, 

h) a binding molecule co prising a heavy chain CDR1 region of SEQ ID NO:132, a heavy 

chain CDR2 region of SEQ D NO:133, and a heavy chain CDR3 region of SEQ ID 

NO:134, 

i) a binding molecule comprising • heavy chain CDR1 region of SEQ ID NO:138, a heavy 

chain CDR2 region of SEQ ID NO: 	9, and a heavy chain CDR3 region of SEQ ID 

5 NO:140, 

j) a binding molecule comprising a heavy haM CDR1 region of SEQ ID NO:144, a heavy 

chain CDR2 region of SEQ ID NO:145, and 	heavy chain CDR3 region of SEQ ID 

NO:146, 

k) a binding molecule comprising a heavy chain C ,, R1 region of SEQ ID NO:150, a heavy 

o chain CDR2 region of SEQ ID NO:151, and a heavy . aM CDR3 region of SEQ ID 

NO:152, 

1) a binding molecule comprising a heavy chain CDR1 rep. 	of SEQ ID NO:156, a heavy 

chain CDR2 region of SEQ ID NO:157, and a heavy chain C D ' 3 region of SEQ ID 

5 

NO:158, 

m) a binding molecule comprising a heavy chain CDR1 region of S : S ID NO:162, a heavy 

chain CDR2 region of SEQ ID NO:163, and a heavy chain CDR3 regio , of SEQ ID 

NO:164, 

n) a binding molecule comprising a heavy chain CDR1 region of SEQ ID N 6 168, a heavy 

chain CDR2 region of SEQ ID NO:169, and a heavy chain CDR3 region of SE‘ ID 

0 NO:170, 

o) a binding molecule comprising a heavy chain CDR1 region of SEQ ID NO:173, 	-avy 

chain CDR2 region of SEQ ID NO:174, and a heavy chain CDR3 region of SEQ ID 

NO:175, and 
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•) a binding molecule comprising a heavy chain CDR1 region of SEQ ID NO:179, a heavy 

c , in CDR2 region of SEQ ID NO:180, and a heavy chain CDR3 region of SEQ ID 

NO: :1 

5 14. A binding 	olecule according to any of the claims 1-13, wherein the binding molecule is 

selected from he group consisting of: 

a) a binding mo rule comprising a heavy chain CDR1 region of SEQ ID NO:81, a heavy 

chain CDR2 region • f SEQ ID NO:82, and a heavy chain CDR3 region of SEQ ID NO:83, 

b) a binding molecule omprising a heavy chain CDR1 region of SEQ ID NO:109, a heavy 

o chain CDR2 region of S :I ID NO:110, and a heavy chain CDR3 region of SEQ ID 

NO:111, 

c) a binding molecule compris ig a heavy chain CDR1 region of SEQ ID NO:138, a heavy 

chain CDR2 region of SEQ ID NO :139, and a heavy chain CDR3 region of SEQ ID 

5 

NO:140, 

d) a binding molecule comprising a hea 	chain CDR1 region of SEQ ID NO:144, a heavy 

chain CDR2 region of SEQ ID NO:145, 	.• a heavy chain CDR3 region of SEQ ID 

NO:146, and 

e) a binding molecule comprising a heavy chain 	DR1 region of SEQ ID NO:173, a heavy 

chain CDR2 region of SEQ ID NO:174, and a hea 	chain CDR3 region of SEQ ID 

o NO:175. 

15. A binding molecule according to any one of claims 1-14, , erein said binding molecule is 

a human monoclonal antibody. 

5 16. A binding molecule according to any one of claims 1-15 for use as . 	edicament. 

17. A binding molecule according to any one of claims 1-16 for use as a me• 	ament in the 

diagnostic, therapeutic and/or prophylactic treatment of influenza infection c• sed by 

influenza virus comprising HA of the H3 subtype, such as H3N2. 

0 

18. A functional variant of a binding molecule according to any one of claims 1-17, 

characterized in that the functional variant has neutralizing activity against an influenza 

virus comprising HA of the H3 subtype, such as H3N2. 
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19.  .\ immunoconjugate comprising a binding molecule according to any one of the claims 1- 

17 6 	a functional variant according to claim 18, the immunoconjugate further comprising 

at least tne tag. 

5 

20.  A pharmace 	ical composition comprising a binding molecule according to any one of 

claims 1-17, an. or a functional variant according to claim 18, and/or an immunoconjugate 

according to claim 	9, and a pharmaceutically acceptable excipient. 

o 21.  Use of a binding molecu 	according to any one of claims 1-17, and/or a functional variant 

according to claim 18, an.. an immunoconjugate according to claim 19 in the preparation 

of a medicament for the diagn►  is, prophylaxis, and/or treatment of an influenza virus 

infection. 

5 22.  Use according to claim 21, characteriz:. in that of influenza infection is caused by 

influenza virus comprising HA of the H3 	btype H3, such as H3N2. 

23.  A pharmaceutical composition according to cla . 20 comprising at least one additional 

binding molecule. 

0 

24.  A pharmaceutical composition according to claim 23, c 	racterized in that the additional 

binding molecule is capable of neutralizing influenza virus omprising HA of the H1 and 

H5 subtype, such as H1N1 and H5N1, or a functional variant 	ereof 

5 25.  A pharmaceutical composition comprising at least two influenza v' 	s neutralizing binding 

molecules, characterized in that at least one binding molecules is capa l e of neutralizing one 

or more influenza virus subtypes of phylogenetic group 1 and in that at le..t one binding 

molecules is capable of neutralizing one or more influenza virus subtypes o 	hylogenetic 

group 2. 

0 

26.  A pharmaceutical composition comprising at least two influenza virus neutralizing bi ' ding 

molecules, characterized in that at least one binding molecules is capable of neutralizing 

influenza viruses comprising HA of the H1 and/or H5 subtype, and in that at least one 
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binding molecule is capable of neutralizing influenza viruses comprising HA of the H3, H7 

a 	or H10 subtype. 

27. A nucl‘ c acid molecule encoding a binding molecule according to any one of the claims 1- 

5 17 or a fu 	tional variant according to claims 18. 

28. A vector compr ing at least one nucleic acid molecule according to claim 27. 

29. A host comprising at -ast one vector according to claim 28. 

0 

30. A host according to claim 	wherein the host is a human cell. 

31. A method of producing a binding 	olecule according to any one of claims 1-17 or a 

functional variant according to clai 	18, wherein the method comprises the steps of: 

5 a) culturing a host according to claim 9 or 30 under conditions conducive to the 

expression of the binding molecule or 	notional variant, and optionally, 

b) recovering the expressed binding molecu - or functional variant. 
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CLAIMS 

1.  An isolated human binding molecule capable of specifically recognizing and binding 

ti ; . epitope in influenza haemaggintinin protein (HA), having neutralizing activity 

t influenza viruses comprising HA of the H3 subtype, such as H3N2, and 

having 	ss-neutralizing activity against at least an influenza virus comprising HA of 

the H7 a 	. e, and/or an influenza virus comprising HA of the 1110 subtype. 

2.  An isolated ls • .. . 	molecule according to claim 1, capable of specifically 

recognizing and b 	ing to an epitope in influenza haemagglutinin protein (HA), 

having neutralizing a•.vity against influenza viruses comprising HA of the 1.13 

subtype, such as H3N2, ..., racterized in that said binding molecule has at least 

neutralizing activity agains • . e or more of the H3N2 strains selected from the group 

consisting of A/Wisconsin/67 005, Affliroshima/52/2005, A/Panarna/2007/99, and 

Allohanilesburg/33/9.4„ 

3.  A binding molecule according to claim , wherein said binding molecule further has 

neutralizing activity against the H3N2 st 	A/Hong Kong/1/68. 

4, A binding molecule according to any of the 1- .. s 1-3, wherein said binding 

nioleetzle binds to an cpitope comprising the Atilillv : id at position 19, 25, 27, 33 

and/or 34 of the HA2 polypeptide of the H3 HA prot 

5. 

6, 

A binding molecule according to claim 4, wherein the bind 	molecule binds to said 

epitope on 11A2, when the amino acid on position 19 is asparti. acid (D), the amino 

acid on position 25 is glutamine (Q), the amino acid on position 	' is glycine (0), the 

amino acid at position 33 is glycine (0) and/or the amino acid at pos 	on 34 is 
glutamine, 

A binding molecule according to claim 5, wherein the binding molecule does .ot bind 

to said epitope din HA2 when one or more of said amino acids have changed. 
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7. A binding molecule according to any one of claims 1-6, wherein the binding molecule 

is apable of preventing in vitro the trypsin cleavage of the 1-13 HA precursor 

mol 	le RAO in HAI and HA2. 

S. A binding . olecule according to any one of claims 1-7, wherein the binding molecule 

is capable o 	eventing the conformational change of the 113 HA protein required for 

fusion of the 	. membrane with the endosomal membrane of an infected cell- 

_ 
9. A binding molecule 	ording to any one of claims 1-8, wherein the binding molecule 

is not capable of binding  t and neutralizing influenza virus A comprising HA of the 

111 subtype, such as 111N1. 

10. A binding molecule according to - . y of the claims 1-9, wherein the binding molecule 

is selected from the group consistin:. if: 

a. a binding molecule compri y.' g a heavy chain CDR1 region of SEQ ID 

NO:109, a heavy chain CDR2 	glen of SEQ ID NO:110, and a heavy 

chain CDR3 region of SEQ ID N 	111; and a light chain CDR1 region of 

SEQ ID NO: 112, a light chain CD' ' region of SEQ ID NO; 113 and a 

light chain CDR3 region of 114, 

b. a binding molecule comprising a heavy ch 	CDR1 region of SEQ ID 

NO:138, a heavy chain CDR2 region of SEQ 	NO:139, and a heavy 

chain CDR3 region of SEQ ID NO:140, and a li = . t chain CDR1 region of 

SEQ ID NO: 141, a tight chain CDR2 region of SE 	ID NO: 142 and a 

light chain CDR3 region of 143, 

el. a binding molecule comprising a heavy chain COR1 resit • of SEQ ID 

NO:144, a heavy chain CDR2 region of SEQ ID NO:145, an,  a heavy 

chain CD13 region of SEQ ID NO:146; and a light chain CDR region of 

SEQ ID NO: 147, a light chain CDR2 region of SEQ ID NO: 148 .4 a 

light chain CDR3 region of 149. 

Duration: 11.03.2011 17:34:18 - 11.03.2011 17:37:54. This page 11 of 2cAMENDED SH EETrii 17:35:47 
Received at the EPO on Mar 11, 2011 17:37:54. Page 11 of 20 

2/4 
	

1 1 -03-20 1 



Print E. 
	 C.I.M$098:Mpj 

	
:1:0105.6:'  5 

11.MRT.2011 17:36 	 CRLICELL 	 #7738 P.012 /02C 

PCT/EP 2010/056 217 — 11-03-2011 

11. A binding molecule according to any one of claims 1-10, wherein said binding 

molecule is a human monoclonal antibody. 

12. A •indiTtg molecule according to any one of claims 1-11 for use as a medicament. 

13. A bin; ‘. g molecule according to any one of claims 1- 12 for use as a medicament in 

the  diaga ,,.: 	therapeutic and/or prophylactic treatment of influenza infection caused 

by influenza 	comprising HA of the H3 subtype, such as H3N2. 

" 

14. A functional varian of a binding molecule according to any one of claims 1-13, 

characterized in  that 	factional variant has neutralizing activity against an 

influenza virus conipri 	HA of the 143 subtype, such as H31\12. 

15. An immunoconjugate commist 	a binding molecule according to any one of the 

claims 1-13, or a functional var z . according to claim 14, the immunoconjugate 

further comprising at least one tag. 

16. A pharmaceutical composition comprising 	binding molecule according to any one 

of claims 1-13, and/or a functional variant a 	ding to claim 14, and/or an 

immuxtoconjugate according to claim 15 and a p 	nautically acceptable excipient. 

17. Use of a binding molecule according to any one of cl 	a 1-13, and/or a Atnctinnal 

variant according to claim 14, and/or an itnreamnooninga , according to claim 15 in 

the preparation of a medicament for the diagnosis, prophyl• . , and/or treatment of an 

influenza virus infection. 

18. Use according to claim 21-17 characterized in that of influenza infe + « . is caused by 

influenza virus comprising HA of the 143 subtype 1-13, such as R3N2. 

19. A pharmaceutical composition according to claim 16 comprising at least one 

additional binding molecule. 
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24 A pharmaceutical composition according to claim 19 characterized in that the 

'tional binding molecule is capable of neutralizing influenza virus comprising HA 

of 	111 and H5 subtype, such as H1NI and 115Ni, or a functional variant thereof. 

21. A p 	• 	eutical composition comprising at least two influenza virus neutralizing 

binding mol 	ules, characterized in that at least one binding molecules is capable of 

neutralizing o . 	4r more influenza virus subtypes of phylogenetic group 1 and in that 

at least one bindint. molecules is capable of neutralizing one or more influenza virus 

subtypes of phylogeri 'c group 2. 

22. A pharmaceutical compost. .n comprising at least two influenza virus neutralizing 

binding molecules, character' 	d in that at least one binding molecules is capable of 

neutralizing influenza viruses 	4. 'rising HA of the Ni and/or H5 subtype, and in 

that at least one binding molecule is apable of neutralizing influenza viruses 

comprising HA of the H3, H7 and/or 	0 subtype. 

23. A nucleic acid molecule encoding a binding 	locale according to any one of the 

claims 1-13 or a functional variant according to 	aim 14, 

24. A vector coluprising at least one nucleic acid melee 	according to claim 23. 

25. A host comprising at least one vector according to claim 

26. A host according to claim 25, wherein the host is a human cell. 

27. A method of producing a binding molecule according to any one of elm s 1-13 or a 

functional variant according to claim 14, wherein the method comprises th. steps of: 

culturing a host according to claim 25 or 26 under conditions conducive to the 

expression of the binding molecule or functional variant, and optionally, 

recovering the expressed binding molecule or functional variant. 
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CLAIMS 

1.  An isolated human binding molecule capable of specifically recognizing and binding 

to an epitope in influenza haemagglutinin protein (HA), having neutralizing activity 

against influenza viruses comprising HA of the H3 subtype, such as H3N2, and 

having cross-neutralizing activity against at least an influenza virus comprising HA of 

the H7 subtype, and/or an influenza virus comprising HA of the H10 subtype, wherein 

the binding molecule binds to an epitope comprising the amino acid at position 19, 

25, 27, 33 and/or 34 of the HA2 polypeptide of the H3 HA protein. 

2.  An isolated binding molecule according to claim 1, capable of specifically 

recognizing and binding to an epitope in influenza haemagglutinin protein (HA), 

having neutralizing activity against influenza viruses comprising HA of the H3 

subtype, such as H3N2, characterized in that said binding molecule has at least 

neutralizing activity against one or more of the H3N2 strains selected from the group 

consisting of A/Wisconsin/67/2005, A/Hiroshima/52/2005, A/Panama/2007/99, and 

A/Johannesburg/33/94. 

3.  A binding molecule according to claim 2, wherein said binding molecule further has 

neutralizing activity against the H3N2 strain A/Hong Kong/1/68. 

4.  A binding molecule according to any one of claims 1-3, wherein the binding molecule 

is capable of preventing in vitro the trypsin cleavage of the H3 HA precursor 

molecule HAO in HAI and HA2. 

5.  A binding molecule according to any one of claims 1-4, wherein the binding molecule 

is capable of preventing the conformational change of the H3 HA protein required for 

fusion of the viral membrane with the endosomal membrane of an infected cell. 

6.  A binding molecule according to any one of claims 1-5, wherein the binding molecule 

is not capable of binding to and neutralizing influenza virus A comprising HA of the 

H1 subtype, such as H1N1. 
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7. 	A binding molecule according to any of the claims 1-6, wherein the binding molecule 

is selected from the group consisting of: 

a. a binding molecule comprising a heavy chain CDR1 region of SEQ ID 

NO:109, a heavy chain CDR2 region of SEQ ID NO:110, and a heavy 

chain CDR3 region of SEQ ID NO:111; and a light chain CDR1 region of 

SEQ ID NO: 112, a light chain CDR2 region of SEQ ID NO: 113 and a 

light chain CDR3 region of 114, 

b. a binding molecule comprising a heavy chain CDR1 region of SEQ ID 

NO:138, a heavy chain CDR2 region of SEQ ID NO:139, and a heavy 

chain CDR3 region of SEQ ID NO:140, and a light chain CDR1 region of 

SEQ ID NO: 141, a light chain CDR2 region of SEQ ID NO: 142 and a 

light chain CDR3 region of 143, 

C 	a binding molecule comprising a heavy chain CDR1 region of SEQ ID 

NO:144, a heavy chain CDR2 region of SEQ ID NO:145, and a heavy 

chain CDR3 region of SEQ ID NO:146; and a light chain CDR1 region of 

SEQ ID NO: 147, a light chain CDR2 region of SEQ ID NO: 148 and a 

light chain CDR3 region of 149. 

8. 	A binding molecule according to any one of claims 1-7, wherein said binding 

molecule is a human monoclonal antibody. 

9. 	A binding molecule according to any one of claims 1-8 for use as a medicament. 

10. A binding molecule according to any one of claims 1-9 for use as a medicament in 

the diagnostic, therapeutic and/or prophylactic treatment of influenza infection caused 

by influenza virus comprising HA of the H3 subtype, such as H3N2. 

11. A functional variant of a binding molecule according to any one of claims 1-10, 

characterized in that the functional variant has neutralizing activity against an 

influenza virus comprising HA of the H3 subtype, such as H3N2. 
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12.  An immunoconjugate comprising a binding molecule according to any one of the 

claims 1-10, or a functional variant according to claim 11, the immunoconjugate 

further comprising at least one tag. 

13.  A pharmaceutical composition comprising a binding molecule according to any one 

of claims 1-10, and/or a functional variant according to claim 11, and/or an 

immunoconjugate according to claim 12 and a pharmaceutically acceptable excipient. 

14.  Use of a binding molecule according to any one of claims 1-10, and/or a functional 

variant according to claim 11, and/or an immunoconjugate according to claim 12 in 

the preparation of a medicament for the diagnosis, prophylaxis, and/or treatment of an 

influenza virus infection. 

15.  Use according to claim 14 characterized in that of influenza infection is caused by 

influenza virus comprising HA of the H3 subtype H3, such as H3N2. 

16.  A pharmaceutical composition according to claim 13 comprising at least one 

additional binding molecule. 

17.  A pharmaceutical composition according to claim 16 characterized in that the 

additional binding molecule is capable of neutralizing influenza virus comprising HA 

of the H1 and H5 subtype, such as H1N1 and H5N1, or a functional variant thereof. 

18.  A nucleic acid molecule encoding a binding molecule according to any one of the 

claims 1-10 or a functional variant according to claim 11. 

19.  A vector comprising at least one nucleic acid molecule according to claim 18. 

20.  A host comprising at least one vector according to claim 19. 

21.  A host according to claim 20, wherein the host is a human cell. 
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22. A method of producing a binding molecule according to any one of claims 1-10 or a 

functional variant according to claim 11, wherein the method comprises the steps of: 

culturing a host according to claim 20 or 21 under conditions conducive to the 

expression of the binding molecule or functional variant, and optionally, 

recovering the expressed binding molecule or functional variant. 


