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CLAIMS 

 
1. An isolated antibody or antigen-binding antibody fragment that binds to human 

tau comprising three heavy chain CDRs and three light chain CDRs of a mouse antibody 

characterized by a heavy chain variable region having an amino acid sequence comprising 

SEQ ID NO: 7 and a light chain variable region having an amino acid sequence comprising 

SEQ ID NO: 11. 

 
 

2. The antibody or antigen-binding antibody fragment of claim 1, wherein the antibody or 

antigen-binding antibody fragment is a humanized antibody or humanized antigen-binding 

antibody fragment comprising a humanized heavy chain variable region and a humanized light 

chain variable region. 

 
3. The antibody or antigen-binding antibody fragment of claim 2, wherein the 

humanized heavy chain variable region comprises the three Kabat heavy chain CDRs of SEQ 

ID NO: 40, SEQ ID NO: 9, and SEQ ID NO: 10, and the humanized light chain variable region 

comprises the three Kabat light chain CDRs of SEQ ID NOs: 12-14. 

 
4. The antibody or antigen-binding antibody fragment of claim 3, wherein at least one of 

the following positions is occupied by the amino acid as specified: Kabat position H1 is 

occupied by Q or E, Kabat position H5 is occupied by Q or V, Kabat position H11 is occupied 

by L or V, Kabat position H12 is occupied by V or K, Kabat position H17 is occupied by S or T, 

Kabat position H20 is occupied by L or I, Kabat position H23 is occupied by T or K, Kabat 

position H28 is occupied by N or T, Kabat position H38 is occupied by K, R, or Q, Kabat 

position H40 is occupied by R or A, Kabat position H42 is occupied by E or G, Kabat position 

H43 is occupied by Q or K, Kabat position H48 is occupied by I or M, Kabat position H66 is 

occupied by K or R, Kabat position H69 is occupied by I or M, Kabat position H75 is occupied 

by S or T, Kabat position H76 is occupied by N or D, Kabat position H79 is occupied by Y, Q, 

D, N, or G, Kabat position H80 is occupied by L, M, P, D, G, or E, Kabat position H81 is 

occupied by Q or E, Kabat position H82 is occupied by L, P, K, R, E, or N, Kabat position H82a 

is occupied by S or G, Kabat position H82c is occupied by L, G, D, or S, Kabat position H83 is 

occupied by T or R, Kabat position H93 is occupied by A or T, Kabat position H94 is occupied 

by S or T, Kabat position H108 is occupied by T or L, and Kabat position H109 is occupied by 
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L or V. 

 

5. The antibody or antigen-binding antibody fragment of claim 4, provided Kabat 

positions H1, H5, H11, H12, H17, H20, H23, H38, H42, H43, H66, H69, H75, H80, H81, H83, 

H93, H94, H108, and H109 are occupied by E, V, V, K, T, I, K, Q, G, K, R, M, T, M, E, R, T, 

T, L, and V, respectively. 

 

6. The antibody or antigen-binding antibody fragment of claim 5, wherein the humanized 

mature heavy chain variable region comprises the amino acid sequence of SEQ ID NO: 127. 

 

7. The antibody or antigen-binding antibody fragment of claim 4, provided Kabat 

positions H1, H5, H11, H12, H17, H20, H23, H38, H42, H43, H66, H69, H75, H80, H81, H83, 

H93, H94, H108, and H109 are occupied by E, V, V, K, T, I, K, K, E, K, R, M, T, M, E, R, T, T, 

L, and V, respectively. 

 

8. The antibody or antigen-binding antibody fragment of claim 7, wherein the humanized 

mature heavy chain variable region comprises the amino acid sequence of SEQ ID NO: 128. 

 

9. The antibody or antigen-binding antibody fragment of any one of claims 3-8, wherein 

at least one of the following positions is occupied by the amino acid as specified: Kabat position 

L3 is V or Q, Kabat position L7 is A or S, Kabat position L8 is A or P, Kabat position L9 is F or 

L, Kabat position L11 is N or L, Kabat position L15 is L or P, Kabat position L17 is T or E, 

Kabat position L18 is S or P, Kabat position L37 is L, Q, G, or I, Kabat position L39 is R or K, 

Kabat position L60 is N or D, Kabat position L64 is G or S, Kabat position L66 is E or G, Kabat 

position L73 is L, P, or G, Kabat position L74 is R or K, Kabat position L75 is I, D, P, Q, or G, 

Kabat position L76 is S, P, or G, Kabat position L77 is R or D, Kabat position L78 is V, R, D, E, 

P, K, G, or Q, Kabat position L85 is V or G, Kabat position L86 is Y or T, and Kabat position 

L100 is G or Q. 

 

10. The antibody or antigen-binding antibody fragment of claim 9, provided Kabat 

positions L3 and L37 are occupied by Q and Q, respectively. 
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11. The antibody or antigen-binding antibody fragment of claim 9, provided Kabat 

positions L3 and L37 are occupied by Q and G, respectively. 

 

12. The antibody or antigen-binding antibody fragment of claim 2 or 3, wherein the 

humanized heavy chain variable region has an amino acid sequence of any one of SEQ ID NOs: 

15-18, 109-121, and 124-129, and the humanized light chain variable region has an amino acid 

sequence of any one of SEQ ID NO: 22, 25, 73, 75, 84-99, 101, 106, 130, and 131. 

 

13. The antibody or antigen-binding antibody fragment of claim 3, wherein at least one of 

the following positions is occupied by the amino acid as specified: Kabat position H1 is occupied 

by Q or E, Kabat position H24 is occupied by A, Kabat position H48 is occupied by I, Kabat 

position H67 is occupied by A, Kabat position H69 is occupied by M, Kabat position H93 is 

occupied by T, Kabat position H94 is occupied by T, Kabat position L64 is S, and Kabat position 

L104 is V or L. 

 

14. The antibody or antigen-binding antibody fragment of claim 3, wherein the 

humanized heavy chain variable region has an amino acid sequence of SEQ ID NO: 214 or 

215 and the humanized light chain variable region has an amino acid sequence of SEQ ID 

NO: 216 or 217. 

 

15. The antibody or antigen-binding antibody fragment of any one of claims 1-14 that is an 

antibody. 

 
16. The antibody or antigen-binding antibody of any one of claims 1-14 that is an antigen-

binding antibody fragment. 

 

17. The antibody or antigen-binding antibody fragment of claim 15, wherein the 

antibody is of  human IgG1, human IgG2, or human IgG4 isotype. 

 
18. The antibody or antigen-binding antibody fragment of any one of claims 2-14, 

wherein the humanized light chain variable region is fused to a light chain constant region and 

the humanized heavy chain variable region is fused to a heavy chain constant region. 
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19. The antibody or antigen-binding antibody fragment of claim 18, wherein the heavy 

chain constant region is a mutant form of a natural human heavy chain constant region which has 

reduced binding to a Fcγ receptor relative to the natural human heavy chain constant region. 

 

20. A pharmaceutical composition comprising the antibody or antigen-binding antibody 

fragment of any one of claims 1-19 and a pharmaceutically-acceptable carrier. 

 
21. A nucleic acid encoding the antibody or antigen-binding antibody fragment of any 

one of claims 1-19. 

 

22. A method of humanizing a mouse antibody, the method comprising: 

(a) selecting one or more acceptor antibody sequences; 

(b) identifying amino acid residues of the mouse antibody to be retained; 

(c) synthesizing a nucleic acid encoding a humanized heavy chain comprising CDRs of 

the mouse antibody heavy chain and a nucleic acid encoding a humanized light chain 

comprising CDRs of the mouse antibody light chain; and 

(d) expressing the nucleic acids in a host cell to produce a humanized antibody; wherein 

the mouse antibody is characterized by a heavy chain variable region of SEQ ID NO:7 and a 

light chain variable region of SEQ ID NO:11. 


