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We Claim: 

1.  An antibody molecule comprising: 

(a) a heavy chain immunoglobulin variable region segment comprising:  

 a CDR1 comprising the sequence S-Y-A-M-H (SEQ ID NO:68) (or a 

sequence that differs by no more than, 1, 2, or 3  amino acids therefrom, optionally 

provided that, both of S and A are unchanged);  

 a CDR2 comprising the sequence V-V-S-Y-D-G-N-Y-K-Y-Y-A-D-S-

V-Q-G (SEQ ID NO:69) (or a sequence that differs by no more than, 1, 2, 3, 4, or 5 

amino acids therefrom, optionally provided that V, or, both N and Q, or all three of V, 

N, and Q are unchanged);  

 a CDR3 comprising the sequence D-S-R-L-R-S-L-L-Y-F-E-W-L-S-Q-

G-Y-F-N-P (SEQ ID NO:70) (or a sequence that differs by no more than, 1, 2, 3, 4, or 

5 amino acids therefrom, optionally provided that R is unchanged); and  

(b) a light chain variable region segment comprising: 

 a CDR1 comprising the sequence: 

  Q-S-I-T-F-D-Y-K-N-Y-L-A (SEQ ID NO:145) (or a sequence 

that differs by no more than, 1, 2, 3, 4, or 5 amino acids therefrom, optionally 

provided that I or D is unchanged);  

 a CDR2 comprising the sequence W-G-S-Y-L-E-S (SEQ ID NO:72) 

(or a sequence that differs by no more than, 1, 2, 3, 4, or 5amino acids therefrom, 

optionally provided that, at least 1, 2 or 3 of the highlighted residues are unchanged);  

 a CDR3 comprising the sequence Q-Q-H-Y-R-T-P-P-S (SEQ ID 

NO:73) (or a sequence that differs by no more than, 1, 2, 3, 4, or 5 amino acids 

therefrom, optionally provided that S is unchanged), 

provided that: 

a CDR of one or both the light or heavy chain includes one of the highlighted 

residues, or one of the highlighted combinations of residues, for that CDR, (i.e., while 

other residues in that CDR might be changed, the highlighted residue or combination 

of residues, are unchanged).   

 

1.  An isolated antibody molecule comprising: 
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 (a)  a heavy chain immunoglobulin variable region segment 

comprising:  

  a CDR1 comprising the sequence [S/T]-Y-[A/G]-M-H (SEQ ID 

NO:1);  

  a CDR2 comprising the sequence V-[I/V/L]-S-[Y/F]-D-G-

[S/N]-[Y/N]-[K/R]-Y-Y-A-D-S-V-Q-G (SEQ ID NO:2); and 

  a CDR3 comprising the sequence D-[S/T]-[R/K/Q]-L-R-[S/T]-

L-L-Y-F-E-W-L-S-[Q/S]-G-[Y/L/V]-[F/L]-[N/D]-[P/Y] (SEQ ID NO:3); and  

 (b) a light chain immunoglobulin variable region segment 

comprising: 

  a CDR1 comprising the sequence Q-[S/T]-[V/L/I]-[T/S]-

[Y/F/W]-[N/S/D/Q/R/E]-Y-K-N-Y-L-A (SEQ ID NO:170);  

  a CDR2 comprising the sequence W-[A/G]-S-[T/A/Y/H/K/D]-

[R/L]-E-[S/T] (SEQ ID NO:5); and 

  a CDR3 comprising the sequence Q-Q-[Y/H]-Y-R-T-P-P-[T/S] 

(SEQ ID NO:6).  

 

2.  The antibody molecule of claim 1, wherein: 

a CDR of the light and a CDR of the heavy chain each includes one of the 

highlighted residues, or one of the highlighted combinations of residues, for that 

CDR.   

 

2.  The antibody of claim 1, comprising: 

(a) a heavy chain immunoglobulin variable region segment comprising:  

 a CDR1 comprising the sequence S-Y-A-M-H (SEQ ID NO:68), or a 

sequence that differs by 1 amino acid therefrom and comprises the sequence [S/T]-Y-

[A/G]-M-H (SEQ ID NO:1);  

 a CDR2 comprising the sequence V-V-S-Y-D-G-N-Y-K-Y-Y-A-D-S-

V-Q-G (SEQ ID NO:69) or a sequence that differs by 1 amino acid therefrom and 

comprises the sequence V-[I/V/L]-S-[Y/F]-D-G-[S/N]-[Y/N]-[K/R]-Y-Y-A-D-S-V-

Q-G (SEQ ID NO:2);  
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 a CDR3 comprising the sequence D-S-R-L-R-S-L-L-Y-F-E-W-L-S-Q-

G-Y-F-N-P (SEQ ID NO:70) or a sequence that differs by 1 amino acid therefrom and 

comprises the sequence D-[S/T]-[R/K/Q]-L-R-[S/T]-L-L-Y-F-E-W-L-S-[Q/S]-G-

[Y/L/V]-[F/L]-[N/D]-[P/Y] (SEQ ID NO:3); and  

(b) a light chain immunoglobulin variable region segment comprising  

 a CDR1 comprising the sequence Q-S-I-T-F-N-Y-K-N-Y-L-A (SEQ 

ID NO:71) or a sequence that differs by 1 amino acid therefrom and comprises the 

sequence Q-[S/T]-[V/L/I]-[T/S]-[Y/F/W]-[N/S/D/Q/R/E]-Y-K-N-Y-L-A (SEQ ID 

NO:170);  

 a CDR2 comprising the sequence W-G-S-Y-L-E-S (SEQ ID NO:72), 

or a sequence that differs by 1 amino acid therefrom, and comprises the sequence W-

[A/G]-S-[T/A/Y/H/K/D]-[R/L]-E-[S/T] (SEQ ID NO:5);  

 a CDR3 comprising the sequence Q-Q-H-Y-R-T-P-P-S (SEQ ID 

NO:73), or a sequence that differs by 1 amino acid therefrom, and comprises the 

sequence Q-Q-[Y/H]-Y-R-T-P-P-[T/S] (SEQ ID NO:6). 

 

3.  The antibody molecule of claim 1 or 2, comprising: 

(a) a heavy chain immunoglobulin variable region segment comprising:  

 a CDR1 comprising the sequence S-Y-A-M-H (SEQ ID NO:68);  

 a CDR2 comprising the sequence V-V-S-Y-D-G-N-Y-K-Y-Y-A-D-S-

V-Q-G (SEQ ID NO:69); and  

 a CDR3 comprising the sequence D-S-R-L-R-S-L-L-Y-F-E-W-L-S-Q-

G-Y-F-N-P (SEQ ID NO:70); and  

(b) a light chain immunoglobulin variable region segment comprising  

 a CDR1 comprising the sequence Q-S-I-T-F-D-Y-K-N-Y-L-A (SEQ 

ID NO:145);  

 a CDR2 comprising the sequence W-G-S-Y-L-E-S (SEQ ID NO:72); 

and  

 a CDR3 comprising the sequence Q-Q-H-Y-R-T-P-P-S (SEQ ID 

NO:73). 
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4.  The antibody molecule of claim 1, wherein, said antibody has one or more 

or all of the following properties: 

  (i) it fails to produce any escape mutants as determined by the failure 

of a viral titer to recover following at least 5 rounds of serial infections in cell culture 

with a mixture of the antibody and an influenza A virus; and 

  (ii) it produces fewer escape mutants than does a reference anti-HA 

antibody selected from Ab 67-11, FI6, FI28, C179, F10, CR9114, or CR6261, when 

tested by the method described in (i). 

 

 5.  The antibody molecule of claim 1, wherein: 

 a) the heavy chain immunoglobulin variable region segment further comprises 

one or more or all of: 

 an FR1 comprising the sequence Q-V-Q-L-L-E-T-G-G-G-L-V-K-P-G-Q-S-L-

K-L-S-C-A-A-S-G-F-T-F-T (SEQ ID NO:74); 

an FR2 comprising the sequence W-V-R-Q-P-P-G-K-G-L-E-W-V-A (SEQ ID 

NO:75); 

an FR3 comprising the sequence R-F-T-I-S-R-D-N-S-K-N-T-L-Y-L-Q-M-N-

S-L-R-A-E-D-T-A-V-Y-Y-C-A-K (SEQ ID NO:76); and 

an FR4 comprising the sequence W-G-Q-G-T-T-L-T-V-S-S (SEQ ID NO:77); 

and 

b) the light chain immunoglobulin variable region segment comprises one or more or 

all of: 

 an FR1 comprising the sequence D-I-Q-M-T-Q-S-P-S-S-L-S-A-S-V-G-D-R-

V-T-I-T-C-R-S-S (SEQ ID NO:78); 

an FR2 comprising the sequence W-Y-Q-Q-K-P-G-K-A-P-K-L-L-I-Y (SEQ 

ID NO:79);  

an FR3 comprising the sequence G-V-P-S-R-F-S-G-S-G-S-G-T-D-F-T-L-T-I-

S-S-L-Q-P-E-D-F-A-T-Y-Y-C (SEQ ID NO:80); and 

an FR4 comprising the sequence F-G-Q-G-T-K-V-E-I-K (SEQ ID NO:81). 

 

 46.  The antibody molecule of any of claims 1-3, comprising: 
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  ai) a heavy chain immunoglobulin variable region segment that 

comprisinges VH25 SEQ ID NO: 25; and 

  bii) a light chain immunoglobulin variable region segment that 

comprisinges VL52 SEQ ID NO:52; 

iii) a heavy chain immunoglobulin variable region segment that 

comprises SEQ ID NO:25 and a light chain immunoglobulin variable region 

segment that comprises SEQ ID NO:52; or 

(iv)  a tetramer of two heavy chain immunoglobulin variable region 

segments, each comprising SEQ ID NO:25 and two light chain 

immunoglobulin variable region segments, each comprising SEQ ID NO:52. 

 

7.  The antibody molecule of claim1 , wherein the antibody molecule has one 

or more or all of the following properties: 

  (a) it fails to produce any escape mutants as determined by the failure 

of a viral titer to recover following at least 5 rounds of serial infections in cell culture 

with a mixture of the antibody and an influenza A virus; 

  (b) it produces fewer escape mutants than does a reference anti-HA 

antibody selected from Ab 67-11, FI6, FI28, C179, F10, CR9114, or CR6261, when 

tested by the method described in (a);  

(c) it binds with high affinity to a hemagglutinin (HA) of at least 1 

influenza subtypes of Group 1 and at least 1 influenza subtypes of Group 2; 

  (d)  it prevents infection by at least 1 influenza subtypes of Group 1, 

and by at least 1 influenza subtypes of Group 2; 

  (e)  it  inhibits fusogenic activity of the targeted HA; 

  (f)  it treats or prevents infection by a Group 1 virus, wherein the virus 

is an H1, H5, or H9 virus; and treats or prevents infection by a Group 2 virus, wherein 

the virus is an H3 or H7 virus; 

(g)  it treats or prevents infection by influenza A strains H1N1 and 

H3N2; and 

 (j) it binds an epitope which includes or consists of the hemagglutinin 

trimer interface. 



 

 229 

 

85.  The antibody molecule of any of claims 1-4, wherein thesaid antibody 

molecule has one, two three, or all of the following: 

(i) comprisesis a full length antibody or is a single chain antibody (scFv), 

2 fragment, a Fab fragment, or an Fd fragment. 

 (ii) comprises a humanized antibody molecule; 

 (iii) comprises two heavy chain immunoglobulin variable regions and two 

light chain immunoglobulin variable regions; or 

9.  The antibody molecule of claim 1, wherein the antibody molecule(iv) is an 

IgG1 antibody.  

10.  The antibody molecule of claim 1, comprising an epitope that has one, 

two, three, four, five, or all of, the following properties a-f: 

 a) it includes one, two, or all of, H3 HA1 residues N38, I278,  

   and D291; 

 b) it includes H3 HA2 residue N12;  

 c) it does not include one, two or all of, H3 HA1 residues  

   Q327, T328, and R329;  

 d) it does not include  one, two, three, four, or all of, H3 HA2  

   residues G1, L2, F3, G4, and D46; 

 e) it includes one, two, or all of, H3 HA1 residues T318, R321,  

   and V323; or  

 f) it includes 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16,  

   17, or all of, H3 HA2 residues A7, E11, I18, D19, G20,  

   W21, L38, K39, T41, Q42, A43, I45, I48, N49, L52,  

   N53, I56,and E57. 

 

11.  The antibody molecule of claim 10, comprising properties: c; and d. 

 

12.  The antibody molecule of claim 10, which binds an epitope that does not 

include one or both of: 

 cc) one or both of H1 HA1 residues Q328 and S329; and 
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 dd) one, two, three, four, or all of, H1 HA2 residues G1, L2, F3, G4, 

and D46; 

 

13.  The antibody molecule of claim 10, comprising properties: a or b; and c or 

d. 

 

14.  An antibody molecule that competes for binding with the antibody of 

claim 1, provided that, the antibody tope: 

 a) does not include one, two or all of, H3 HA1 residues  

   Q327, T328, and R329;  and 

 b) does not include one, two, three, four, or all of, H3 HA2  

   residues G1, L2, F3, G4, and D46. 

 

15.  An isolated nucleic acid molecule comprising a nucleotide sequence that 

encodes a heavy chain immunoglobulin variable region of claim 1.   

 

16.  An isolated nucleic acid molecule comprising a nucleotide sequence that 

encodes a light chain immunoglobulin variable region of claim 1.   

 

17.  A recombinant vector comprising one or both of the nucleic acid molecule 

of claim 15 and the nucleic acid molecule of claim 16.  

 

18.  A cell comprising the vector of claim 17.  

 

19.  A method of making the antibody molecule of claim 1, comprising 

providing a host cell of claim 16 and expressing the nucleic acids in the host cell, 

thereby making the antibody molecule.   

 

6. The antibody molecule of any of claims 1-5 for use in preventing or 

treating an influenza virus infection in a human subject. 
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207.  Use of the antibody molecule of any of claims 1-5 in the manufacture of 

a medicamentA method of for preventing or treating an infection with an influenza 

virus infection in a human subject comprising administering an antibody molecule of 

claim 1. 

 

218.  The use of claim 7, wherein the human subject has one, two, three, or all of 

the following: 

(i) method of claim 20, wherein the human subject is at high risk of exposure to 

influenza virus.; 

 

22.  The method of claim 20, wherein the human subject(ii) is 

immunocompromised, 65 years or older, 6 months to 18 years old, or has a chronic 

medical condition.; 

(iii) has or is at risk of having a secondary bacterial infection; or 

(iv) is tested for the influenza virus.   

 

 

239.  The methoduse of claim 207, further comprising administering a second 

agent to be administered. 

 

2410.  The methoduse of claim 239, wherein the second agent is selected from 

the group consisting of a vaccine. 

 

25.  The method of claim 23, wherein the second agent is, an anti-viral agent, a 

pain reliever, an anti-inflammatory agent, an antibiotic, a steroidal agent, a second 

antibody molecule, an adjuvant, a protease, a glycosidase,  

 

26.  The method of claim 23, wherein the second agent isand a neuraminidase 

inhibitor, or nucleoside analog.   
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27. The method of claim 23, wherein the second agent is selectedor the group 

consisting of from zidovudine, gangcyclovir, vidarabine, idoxuridine, trifluridine, 

foscarnet, acyclovir, ribavirin, amantadine, reimantaidine, saquinavir, indinavir, 

ritonavir, alpha-interferons and other interferons, zanamivir (Relenza®), oseltamivir 

(Tamiflu®), laninamivir and, peramivir, and rimantadine.   

 

28. The method of claim 23, wherein the second agent is an anti-HA antibody   

 

29. The method of claim 28, wherein the antibody is selected from Ab 67-11, 

FI6, FI28, C179, F10, CR9114 or CR6261.    

 

30. The method of claim 28, wherein the antibody is selected from Ab 069, Ab 

032, and Ab 031.    

 

3111.  The method use of any of claims 720-10, wherein the influenza virus is:  

(i) an influenza A virus; 

(ii) an influenza A virus Group 1 strain 

(iii) an influenza A virus Group 2 strain;. 

 

32.  The method of claims 31, wherein the (iv) an influenza A virus isselected 

from the group consisting of an H1, H3, H5, H7 and H9, H3 or H7 strains or; 

(v) an influenza A virus H1N1, H3N2 or H5N1 strain. 

 

12. The use of any of claims 7-11, wherein the antibody molecule is 

administered: 

 (i)  at a dose of between 1 mg/kg and 50 mg/kg or between 25 

mg/kg and 50 mg/kg; and/or 

 (ii) (a)  prior to known exposure to the influenza virus infection 

or prior to manifestation of an effect or a symptom of the influenza virus infection; or 

  (b)  after known exposure to the influenza virus infection or 

after manifestation of an effect or a symptom of the influenza virus infection. 
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33.  A method of inducing immunity to one or more influenza strains in a 

human subject comprising: 

administering to the human subject, a broad range vaccine. 

 

34.  The method of claim 33, wherein said method comprises preventing, 

delaying or reducing infection with an influenza strain, or symptom thereof, 

 

35.  The method of claim 33, wherein the broad range vaccine induces an 

immune response against two influenza strains. 

 

36.  The method of claim 33, wherein the broad range vaccine induces an 

immune response against two Group 1 influenza strains. 

 

37.  The method of claim 33, wherein the broad range vaccine induces an 

immune response against a Group 1 strain, and a second strain from Group 1, Group2 

or an influenza B strain.   

 

38.  The method of claim 33, wherein the broad range vaccine is administered 

in combination with a second agent.   

 

39.  The method of claim 38, wherein the second agent is an anti-viral agent,  

 

40.  The method of claim 38, wherein the second agent is a neuraminidase 

inhibitor or nucleoside analog.   

 

41. The method of claim 38, wherein the second agent is an anti-HA antibody   

 

42.  A method of detecting an influenza virus in a biological sample, 

comprising contacting the sample with an antibody molecule of claim 1, and detecting 
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the binding of the antibody molecule to the sample, thereby detecting the influenza 

virus in the sample. 

 

43.  A method comprising: 

(a) providing a sample from a patient,  

(b) contacting the sample with an antibody molecule of claim 1, and  

(c) determining whether the antibody molecule of claim 1 binds a 

polypeptide in the sample, wherein 

if the antibody molecule binds a polypeptide in the sample, then the patient is 

determined to be infected with influenza. 

 

 44.  The method of claim 43, wherein the patient is determined to be infected 

with influenza A or B, and the patient is further administered an antibody molecule of 

claim 1. 

 

4513.  A pharmaceutical composition comprising anthe antibody molecule of 

any of claims 1-5 and a pharmaceutically acceptable carrier. 

 

 46.  A broad range vaccine. 

 

47.  A isolated broad range immunogen. 

 

4814.  A kit comprising one or more of: a container having disposed therein an 

the antibody molecule of any of claims 1-5; and a pharmaceutically acceptable 

delivery vehicle or buffer;, and a delivery device, or both optinally having the 

antibody molecule of claim 1 disposed therein. 

 

49.  A kit comprising one or more of: one or more containers having disposed 

therein a broad range vaccine; a container having adjuvant disposed therein; and a 

delivery device, optinally having a broad range vaccine disposed therein. 
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15. An isolated nucleic acid molecule comprising a nucleotide sequence 

that encodes a heavy chain immunoglobulin variable region segment and/or a 

nucleotide sequence that encodes a light chain immunoglobulin variable region 

segment of the antibody molecule of any of claims 1-5.   

 

16. A recombinant vector comprising the nucleic acid molecule of claim 

15.  

 

17. An isolated cell comprising the vector of claim 16.  

 

18. A method of making the antibody molecule of any of claims 1-5, the 

method comprising providing a host cell of claim 17 and expressing the nucleic acids 

in the host cell, thereby making the antibody molecule.   

 

19. A method of detecting an influenza virus in a biological sample, the 

method comprising contacting the sample with an antibody molecule of any of claims 

1-5, and detecting the binding of the antibody molecule to the sample, thereby 

detecting the influenza virus in the sample. 

 


