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ANTIBODIES RECOGNIZINGTAU 

CROSS-REFERENCE.TO RELATED APPLICATIONS 

[00011 This application claims the benefit under 35 USC 119(e) of US Provisional 

ApplicationNo. 62/500,427, filed May2,2017 and US ProvisionalApplication No.62/580,408, 

filed November 1, 2017, which are incorporated by reference in their entirety for all purposes.  

REFERENCE TO A SEQUENCE LISTING 

[00021 The Sequence Listing written in file 508111SEQLST.txt is 107 kilobytes, was createdon 

May 2, 2018, and is hereby incorporated by reference.  

BACKGROUND OFTHE INVENTION 

[00031 Tau is a well-known human protein that can exist in phosphorylated forms (see, e.g., 

Goedert, Proc. NatI. Acad. Sci. U.S.A. 85:4051-4055(1988); Goedert, EMBO J. 8:393

399(1989); Lee, Neuron 2:1615-1624(1989); Goedert, Neuron 3:519-526(1989); Andreadis, 

Biochemistry 31:10626-10633(1992). Tau has been reported to have a role in stabilizing 

microtubules, particularly in the central nervous system. Total tau (t-tau, i.e., phosphorylated 

and unphosphorylated forms) and phospho-tau (p-tau, i.e., phosphorylated tau) are released by 

the brain in response to neuronal injury and neurodegeneration and have been reported to occur 

at increased levels in the CSF of Alzheimer's patients relative to the general population (Jack et 

al., Lancet Neurol 9: 119-28 (2010)).  

[00041 Tau is the principal constituent of neurofibrillary tangles, which together with plaquesare 

ahallmark characteristic of Alzheimer's disease. Thetanglesconstituteabnormalfibrils 

measuring 10 nm in diameter occurring in pairs wound in a helical fashion with a regular 

periodicity of 80 nm. The tan within neurofibrillary tangles is abnormally phosphorviated 

(hyperphosphorylated) with phosphate groups attached to specific sites on the molecule. Severe 

involvement of neurofibrillary tangles is seen in the layer II neuronsof the entorhinal cortex, the 

CAl and subicular regions of the hippocampus, the amygdala, and the deeper layers (layers III, 
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V, and superficial VI) of the neocortex in Alzheimer's disease. Hyperphosphorylated tau has 

also been reported to interfere with microtubule assembly, which may promote neuronal network 

breakdown.  

[0001] Tau inclusions are part of the defining neurophathology of several neurodegenerative 

diseases including Alzheimer's disease, frontotemporal lobar degeneration, progressive 

supranuclear palsy and Pick's disease.  

[0005a] Any discussion of the prior art throughout the specification should in no way be 

considered as an admission that such prior art is widely known or forms part of common general 

knowledge in the field.  

BRIEF SUMMARY OF THE CLAIMED INVENTION 

[0002] In one aspect, the invention provides an isolated monoclonal antibody that binds 

specifically to tau. Some such antibodies compete for binding to human tau with antibody 5G8.  

Some such antibodies bind to the same epitope on human tau as 5G8.  

[0006a] According to a second aspect, the present invention provides an antibody or antigen

binding antibody fragment that binds to human tau, comprising three heavy chain CDRs of SEQ 

ID NO: 7 and three light chain CDRs of SEQ ID NO: 8.  

[0006b] According to a third aspect, the present invention provides a pharmaceutical 

composition comprising the antibody of antigen-binding antibody fragment of any one of claims 

1-18 and a pharmaceutically-acceptable carrier.  

[0006c] According to a fourth aspect, the present invention provides a nucleic acid encoding the 

heavy chain and the light chain of the antibody of the invention.  

[0006d] According to a fifth aspect, the present invention provides an in vitro method of 

humanizing a mouse antibody, the method comprising: 

(a) selecting one or more acceptor antibody sequences; 

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

wherein the mouse antibody is characterized by a mature heavy chain variable region of SEQ ID 

NO: 7 and a mature light chain variable region of SEQ ID NO: 8.  

[0006e] According to a sixth aspect, the present invention provides an in vitro method of 

producing an antibody, the method comprising: 

(a) culturing cells transformed with nucleic acids encoding the heavy and light chains of the 

antibody, so that the cells secrete the antibody; and 

(b) purifying the antibody from cell culture media; 

wherein the antibody is the antibody of the invention.  

[0006f] According to a seventh aspect, the present invention provides an in vitro method of 

producing a cell line producing an antibody, the method comprising: 

(a) introducing a vector encoding heavy and light chains of an antibody and a selectable 

marker into cells; 

(b) propagating the cells under conditions to select for cells having increased copy 

number of the vector; 

(c) isolating single cells from the selected cells; and 

(d) banking cells cloned from a single cell selected based on yield of the antibody; 

wherein the antibody is the antibody of the invention.  

[0006g] According to an eighth aspect, the present invention provides use of an antibody or 

antigen-binding antibody fragment of the invention in the manufacture of a medicament for 

reducing aberrant transmission of tau.  
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[0006h] According to a ninth aspect, the present invention provides use of an antibody or 

antigen-binding antibody fragment of the invention in the manufacture of a medicament for 

inducing phagocytosis of tau.  

[0006i] According to a tenth aspect, the present invention provides use of an antibody or antigen

binding antibody fragment of the invention in the manufacture of a medicament for inhibiting tau 

aggregation or deposition.  

[0006j] According to an eleventh aspect, the present invention provides use of an antibody or 

antigen-binding antibody fragment of the invention in the manufacture of a medicament for 

inhibiting formation of tau tangles.  

[0006k] According to a twelfth aspect, the present invention provides use of an antibody or 

antigen-binding antibody fragment of the invention in the manufacture of a medicament for 

detecting tau protein deposits in a subject having or at risk of a disease associated with tau 

aggregation or deposition.  

[00061] According to a thirteenth aspect, the present invention provides use of an antibody or 

antigen-binding antibody fragment of the invention in the manufacture of a medicament for 

measuring efficacy of treatment in a subject being treated for a disease associated with tau 

aggregation or deposition.  

[0006m] According to a fourteenth aspect, the present invention provides a method of treating or 

preventing a tau-related disease or a disease associated with tau aggregation or deposition said 

method comprising the step of administering to a subject in need thereof an antibody or antigen

binding antibody fragment of the invention.  

[0003] Some antibodies comprise three light chain CDRs and three heavy chain CDRs of 

monoclonal antibody 5G8, wherein 5G8 is 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:8. In some antibodies, 

the three heavy chain CDRs are as defined by Kabat/Chothia Composite (SEQ ID NOs: 11, 12, 

and 13) and the three light chain CDRs are as defined by Kabat/Chothia Composite (SEQ ID 

NOs: 14, 15, and 16).  
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[0004] For example, the antibody can be 5G8 or a chimeric, veneered, or humanized form 

thereof. In some such antibodies, the variable heavy chain has > 85% identity to human 

sequence. In some such antibodies, the variable light chain has > 85% identity to sequence. In 

some such antibodies, each of the variable heavy chain and variable light chain has > 85% 

identity to human germline sequence.  

[0005] Some antibodies are humanized antibodies. Some antibodies are a humanized or 

chimeric 5G8 antibody that specifically binds to human tau, wherein 5G8 is a mouse antibody 

characterized by a mature heavy chain variable region of SEQ ID NO:7 and a mature light chain 

variable region of SEQ ID NO:8. Some antibodies comprise a humanized mature heavy chain 
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variable region comprising the three heavy chain CDRs of 5G8 and a humanized mature light 

chain variable region comprising the three light chain CDRs of 5G8.  

[00101 In some antibodies. the CDRs are of a definition selected from the group of Kabat, 

Chothia, Kabat/Chothia Composite, AbMand Contact. In some antibodies, the humanized 

mature heavy chain variable region comprises the three Kabat/Chothia Composite heavy chain 

CDRs of 5G8 (SEQ ID NOs: 11-13) and the humanized mature light chain variable region 

comprises the three Kabat/Chothia Composite light chain CDRs of 5G8 (SEQ ID NOs: 14-16).  

In some antibodies, the humanized mature heavy chain variable region comprises the three Kabat 

heavy chain CDRs of 5G8 (SEQ ID NO:17, SEQ ID NO:12, and SEQ ID NO:13) and the 

humanized mature light chain variable region comprises the three Kabat light chain CDRs of 

5G8 (SEQ ID NOs: 14-16). In some antibodies, the humanized mature heavy chain variable 

region comprises the three Chothia heavy chain CDRs of 5G8 (SEQ ID NO:18, SEQ ID NO:20, 

and SEQ ID NO:13) and the humanized mature light chain variable region comprises the three 

Chothia light chain CDRs of 5G8 (SEQ ID NOs: 14-16). In some antibodies, the humanized 

mature heavy chain variable region comprises the three AbM heavy chain CDRs of 5G8 (SEQ 

ID NO:11, SEQ ID NO:21, and SEQ ID NO:13)) and the hunrized mature light chain variable 

region comprises the three AbM light chain CDRs of 5G8 (SEQ ID NOs: 14-16). In some 

antibodies, the humanized mature heavy chain variable region comprises the three Contact heavy 

chain CDRs of 5G8 (SEQ ID NO:19, SEQ ID NO:22,and SEQ ID NO: 23)) and the humanized 

mature light chain variable region comprises the three Contact light chain CDRs of 5G8 (SEQ ID 

NO:24-26).  

[00111 Some antibodies comprise a humanized mature heavy chain variable region having an 

amino acid sequence at least 90% identical to any one of SEQ ID NO33-40 and a humanized 

mature light chain variable region havingan amino acid sequence at least 90% identical to any 

one of SEQ ID NO: 41-46.  

[00121 In some antibodies, at least one of the following positions is occupied by the amino acid 

as specified: H48 is occupied by I, H71 is occupied by S, H93 is occupied by S, and H94 is 

occupiedby P. In some antibodies, positions H48, H71, H93, and H94 in the VH region are 

occupied by 1, S, S, and P, respectively. In some antibodies, at least one of the following 
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positions is occupied by the amino acid as specified: H is occupied by E, H48 is occupied by 1, 

171 is occupied by S, 1-193 is occupied by S, and H94 is occupied by P. In some antibodies, 

positions H, H48, H71, H93, and H94 in the VH region are occupied by E 1, S, S, and P, 

respectively.  

[00131 In some antibodies, at least one of the following positions is occupied by the amino acid 

as specified:His occupied by E H46 is occupied by D, H48 is occupied by I, H71 isoccupied 

by S, H93 is occupied by S, and H94 is occupied by P. In some antibodies, positions HI, H46, 

1-148,1-171,1-193, and 1-194 in the VH region are occupied by E D , S, S, and P, respectively. In 

some antibodies, at least one of the following positions is occupied by the amino acid as 

specified: Hi is occupied by E, HI Iis occupied by L, H12 isoccupied by V, H19is occupied 

by R, H20 is occupied by L, H46 is occupied by D, 1148 is occupied by 1, 171 is occupied by S, 

1-176 is occupied by N. 1-180 is occupied by L, 1-193 is occupied by S, and 1-194 is occupied by P.  

In some antibodies, positions Hl, HIL, H12, H19, H20, H46, H48, H71, H76, H80, H93,and 

H94 in the VH region are occupied by E, L V, R, L, D, 1, S, N, L, S. and P. respectively.  

[00141 In some antibodies, at least one of the following positions is occupied by the amino acid 

as specified: H66 is occupied by R, H67 is occupied by V, and H78 is occupied by V. In some 

antibodies, positions H66, H67, and H78 in the VH region are occupied by R, V. and V, 

respectively 

[0015] In some antibodies, at least one of the following positions is occupied by the amino acid 

as specified: 11 is occupied by Q or E, 111 is occupied by V or L, 1-12 is occupied by K or V, 

1-19 is occupied by K or R, 120 is occupied by V or L, 1123 is occupied by K or A, 146 is 

occupied E or D, H48 is occupied by M or 1, H66 is occupied by K or R, H67 is occupied by A 

or V, H71 is occupied by R or S, H76 is occupied by S or N, H78 is occupied by A or V, H80 is 

occupied by M or L, H93 isoccupied by T, S, or A, and H94 is occupied by 1, P,or R.  

[00161 In some antibodies, positions 1-148,1-171,193, and 1-194 in the VI region are occupied by 

I, S, S, and P. respectively. In some antibodies, positions Hl, H48, H71, H93, and H94 in the 

VH region are occupied by E, 1, S, S. and P, respectively.Insomeantibodies,positionsHI, 

1-146,1-148, 1-171 1-193, and 1-194 in the VH region are occupied by E, D, I, S, S, and P, 

respectively. In some antibodies, positions -11, 1-111, 1-112, 1-119,120,1146, 1-148, 171,1176,1-180, 
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1-193, and H94 in the VII region are occupied by E, L, V, R, L, D, 1, S, N, L, S, and P, 

respectively. In some antibodies, positions 1, 1111, H12, H19,120, 123, 146 1-148,1171,H76, 

HSO, H93, and H94 in the VH region are occupied by E, L, V, R, L, A, D, 1, S, N, L, S, and P, 

respectively. In some antibodies, positions H66, H67, H78, H93, and H94 in the VH region are 

occupied by R, V, V, A, and R. respectively. In some antibodies, positions 1, H46, 1148, 1-166 

H67 1-171,1-178,1-193, and 1-194 in the VH region are occupied by E, D, I, R, V, S, V, S, and P, 

respectively.  

[00171 In some antibodies, at least one of the following positions is occupied by the amino acid 

as specified:Lis occupied by V, L7 is occupied by S, L17 isoccupied by E, L36 is occupied by 

L, L45 is occupied by Q, 146 is occupied by R, and L70 is occupied by D.  

[00181 In some antibodies, at least one of the following positions is occupied by the amino acid 

as specified: L2 is occupied by V, L36 is occupied by L, and L46 is occupied by R. In some 

antibodies, positions L2, L36, and 146 in the VL region are occupied by V, L, and R, 

respectively. In some antibodies, at least one of the following positions is occupied by the amino 

acid as specified: L2 is occupied by V, L36 is occupied by L, L46 is occupied by R, and L70is 

occupied by D. In some antibodies, positions L2,L36, L46, and L70 in the VL region are 

occupied by V, L, R. and D, respectively. In some antibodies, at least one of the following 

positions is occupied by the amino acid as specified: L45 is occupied by Q and L70 is occupied 

by D. In some antibodies, positions L45 and L70 in the VL region are occupied by Q and D, 

respectively.  

[00191 In some antibodies, at least one of the following positions is occupied by the amino acid 

as specified: L2 is occupied by I or V, L7 is occupied by T or S, L17 is occupied by Q or E, L36 

is occupied by Y or L, L45 is occupied by KorQ,L46 is occupied by L or R, and L70 is 

occupied by G or D.  

[00201 In some antibodies, positions L2, L36, and L46 in the VL region are occupied by V, L, 

and R, respectively. In some antibodies, positions L2. 136,L46, and 170 in the VL region are 

occupied by V, L R, and D, respectively. In some antibodies, positions 12, L7, L17, L36, L46, 

and L70 in the VL region are occupied by V, S, E, L, R, and D, respectively. In some antibodies, 

positions L45 and L70 in the VL region are occupied by Q and D, respectively. In some
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antibodies, positions L2, L36, L45, L46, and 170 in the VL region are occupied by V, L, Q, R, 

and D, respectively.  

[00211 Some antibodies comprise a mature heavy chain variable region having an amino acid 

sequence at least 95% identical to any one of SEQ ID NO: 33-40 and a mature light chain 

variable region having an amino acid sequence at least 95% identical to any one of SEQ ID NO: 

4146. Some antibodies comprise a mature heavy chain variable region having an amino acid 

sequence at least 98% identical to anyone of SEQ ID NO: 33-40 and a mature light chain 

variable region having an amino acid sequence at least 98% identical to any one of SEQ ID NO: 

41-46.  

[00221 In some antibodies, the mature heavy chain variable region has nanmno acid sequence 

of any of SEQ ID NO: 33-40and the mature light chain variable region has anamino acid 

sequence of any one of SEQ ID NO: 41-46.  

[00231 In some antibodies, the mature heavy chain variable region has an amino acid sequence 

of SEQ ID NO:33 and the mature light chain variable region has an amino acid sequence of SEQ 

IDNO:41. In some antibodies, the mature heavy chain variable region has an aminoacid 

sequence of SEQ ID NO:33 and the mature light chain variable region has an amino acid 

sequence of SEQ ID NO:42. In some antibodies, the mature heavy chain variable region hasan 

aminoacid sequence of SEQ ID NO:33 and the mature light chain variable region has an amino 

acid sequence of SEQ ID NO:43. In some antibodies, the mature heavy chain variable region 

has an amino acid sequence of SEQ ID NO:33 and the mature light chain variableregionhasan 

amino acid sequence of SEQ ID NO:44. In some antibodies, the mature heavy chain variable 

region has an amino acid sequence of SEQ ID NO:33 and the mature light chain variable region 

has an aminoacid sequence of SEQ ID NO:45. In some antibodies, the mature heavy chain 

variable region has an amino acid sequence of SEQ ID NO:33 and the mature light chain 

variable region has anaino acid sequence of SEQ ID NO:46.  

[00241 In some antibodies, the mature heavy chain variable region has an amino acid sequence 

of SEQ ID NO:34 and the mature light chain variable region has an amino acid sequence of SEQ 

ID NO:41. In some antibodies, the mature heavy chain variable region has an amino acid 

sequence of SEQ ID NO:34 and the mature light chain variable region has an amino acid 
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sequence of SEQID NO:42. In some antibodies, the mature heavy chain variable region has an 

aminoacid sequence of SEQ ID NO:34 and the mature light chain variable region has an amino 

acid sequence of SEQ ID NO:43. In some antibodies, the mature heavy chain variable region 

has an amino acid sequenceof SEQ ID N0:34 and the mature light chain variable region has an 

amino acid sequence of SEQ ID NO:44. In some antibodies, the mature heavy chain variable 

region has animino acid sequence of SEQ ID NO:34 and the mature light chain variable region 

has an amino acid sequence of SEQ ID NO:45. In some antibodies, the mature heavy chain 

variable region has an amino acid sequence of SEQID NO:34 and the mature light chain 

variable region has an amino acid sequence of SEQID NO:46.  

[00251 In some antibodies, the mature heavy chain variable region hasan amino acid sequence 

of SEQ ID NO:35 and the mature light chain variable region hasan amino acid sequence of SEQ 

ID NO:41. In some antibodies, the mature heavy chain variable region has an amino acid 

sequence of SEQID NO:35 and the mature light chain variable region has an amino acid 

sequence of SEQID NO:42. In some antibodies, the mature heavy chain variable region has an 

aminoacid sequence of SEQ ID NO:35 and the mature light chain variable region has an amino 

acid sequence of SEQ ID NO:43. In some antibodies, the mature heavy chain variable region 

has an amino acid sequence of SEQ ID NO:35 and the mature light chain variable region has an 

amino acid sequence of SEQ ID NO:44. In some antibodies, the mature heavy chain variable 

region has an amino acid sequence of SEQ ID NO:35 and the mature light chain variable region 

has an amino acid sequence of SEQ ID NO:45. In some antibodies, the mature heavy chain 

variable region has an amino acid sequence of SEQID NO:35 and the mature light chain 

variable region has an amino acid sequence of SEQID NO:46.  

[00261 In some antibodies, the mature heavy chain variable region has an amino acid sequence 

of SEQ ID NO:36and the mature light chain variable region has an amino acid sequence of SEQ 

ID NO:41. In some antibodies, the mature heavy chain variable region has an amino acid 

sequence of SEQID NO:36 and the mature light chain variable region has an amino acid 

sequence of SEQID NO:42. In some antibodies, the mature heavy chain variable region has an 

amino acid sequence of SEQ ID NO:36 and the mature light chain variable region has an amino 

acid sequence of SEQ ID NO:43. In some antibodies, the mature heavy chain variable region 

has an amino acid sequence of SEQ ID NO:36 and the mature light chainvariableregionhasan 
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amino acid sequence of SEQ ID NO:44. In some antibodies, the mature heavy chain variable 

region has an amino acid sequence of SEQ ID NO:36 and the mature light chain variable region 

has an amino acid sequence of SEQ ID NO:45. In some antibodies, the mature heavy chain 

variable region has an amino acid sequence of SEQ ID NO:36 and the mature light chain 

variable region has an amino acid sequence of SEQ ID NO:46.  

[0027] In some antibodies, the mature heavy chain variable region has an amino acid sequence 

of SEQ ID NO:37 and the mature light chain variable region has an amino acid sequence of SEQ 

ID NO:41. In some antibodies, the mature heavy chain variable region has an amino acid 

sequence of SEQ ID NO:37and the mature light chain variable region has an amino acid 

sequence of SEQ ID NO:42. In some antibodies, the mature heavy chain variable region has an 

amino acid sequence of SEQ ID NO:37 and the mature light chain variable region has ananino 

acid sequence of SEQ ID NO:43. In some antibodies, the mature heavy chain variable region 

has an amino acid sequence of SEQ ID NO:37 and the mature light chain variable region has an 

aminoacid sequence of SEQ ID NO:44. In some antibodies, the mature heavy chain variable 

region has an amino acid sequence of SEQ ID NO:37 and the mature light chain variable region 

has an amino acid sequence of SEQ IDNO:45. In some antibodies, the mature heavy chain 

variable region has an amino acid sequence of SEQ ID NO:37 and the mature light chain 

variable region has an amino acid sequence of SEQ ID NO:46.  

[00281 In some antibodies, the mature heavy chain variable region has an amino acid sequence 

of SEQ ID NO:38 and the mature light chain variable region has an amino acid sequence of SEQ 

IDNO:41. In some antibodies, the mature heavy chain variable region has an amino acid 

sequence of SEQ ID NO:38 and the mature light chain variable region has an amino acid 

sequence of SEQ ID NO:42. In some antibodies, the mature heavy chain variable region has an 

amino acid sequence of SEQ ID NO:38 and the mature light chain variable region has an amino 

acid sequence of SEQ ID NO:43. In some antibodies. the mature heavy chain variable region 

has an amino acid sequence of SEQ ID NO:38 and the mature light chain variable region has an 

amino acid sequence of SEQ ID NO:44. In some antibodies, the mature heavy chain variable 

region has an amino acid sequence of SEQ ID NO:38 and the mature light chain variable region 

has an amino acid sequence of SEQ ID NO:45. In someantibodies, the mature heavy chain 
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variable region has an amino acid sequence of SEQ ID NO:38 and the mature light chain 

variable region has an amino acid sequence of SEQ ID NO46.  

[00291 In some antibodies. the mature heavy chain variable region hasan amino acid sequence 

of SEQ ID NO:39and the mature light chain variable region hasan amino acid sequence of SEQ 

ID NO:41. In some antibodies, the mature heavy chain variable region has an amino acid 

sequence of SEQ ID NO:39and the mature light chain variable region hasan amino acid 

sequence of SEQ ID NO:42. In some antibodies, the mature heavy chain variable region has an 

aminoacid sequence of SEQ ID NO:39 and the mature light chain variable region has an amino 

acid sequence of SEQ ID NO:43. In some antibodies, the mature heavy chain variable region 

has an amino acid sequenceof SEQ ID NO:39and the mature light chain variable region has an 

amino acid sequence of SEQ ID NO:44. In some antibodies, the mature heavy chain variable 

region has animino acid sequence of SEQ ID NO:39 and the mature light chain variable region 

hasan amino acid sequence of SEQ ID NO:45. In some antibodies, the mature heavy chain 

variable region has an amino acid sequence of SEQ ID NO:39 and the mature light chain 

variable region has an amino acid sequence of SEQ ID NO:46.  

[00301 In some antibodies, the mature heavy chain variable region has an amino acid 

sequence of SEQ ID NO:40 and the mature light chain variable region has anamino acid 

sequence of SEQ ID NO:4. In some antibodies, the mature heavy chain variable region hasan 

amino acid sequence of SEQ ID NO:40 and the mature light chain variable region has an amino 

acid sequence of SEQ ID NO:42. In some antibodies, the mature heavy chain variable region 

has an amino acid sequence of SEQ ID NO:40 and the mature light chain variable region has an 

amino acid sequence of SEQ ID NO:43. In some antibodies, the mature heavy chain variable 

region has an amino acid sequence of SEQ ID NO:40 and the mature light chain variable region 

has an amino acid sequenceof SEQ ID NO44. In some antibodies, the mature heavy chain 

variable region has an amino acid sequence of SEQ ID NO:40 and the mature light chain 

variable region has an amino acid sequence of SEQ ID NO:45. In some antibodies, the mature 

heavy chain variable region has an amino acid sequence of SEQ ID NO:4 and the mature light 

chain variable region has an amino acid sequence of SEQ ID NO:46.  
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[00311 Some antibodies comprise three light chain CDRs and three heavy chain CDRs of 

monoclonal antibody 6A10, wherein 6A10 is a mouse antibody characterized by a heavy chain 

variable region having an amino acid sequence comprising SEQ ID NO: 63 and a light chain 

variable region havingan amino acid sequence comprising SEQ ID NO:64. In some antibodies, 

the three heavy chain CDRs are as defined by KabatL/Chothia Composite (SEQ ID NOs: 65, 66, 

and 67) and the three light chain CDRs are as defined by Kabat/Chothia Composite (SEQ ID 

NOs: 68, 69, and 70).  

[00321 For example, the antibody can be 6A10 or a chimeric, veneered, or humanized form 

thereof. In some such antibodies, the variable heavy chain has > 85% identity to human 

sequence. In some such antibodies, the variable light chain has.> 85% identity to human 

sequence. In some such antibodies, each of the variable heavy chain and variable light chain has 

> 85% identity to human germline sequence.  

[00331 Some antibodies are humanized antibodies. Some antibodies are a humanized or chineric 

6A10 antibody that specifically binds to human tau, wherein 6A10 is a mouse antibody 

characterized by a mature heavy chain variable region of SEQ ID NO:63 and a mature light 

chain variable region of SEQID NO:64. Some antibodies comprises a humanized mature heavy 

chain variable region comprising the three heavy chain CDRs of 6A10 and a humanized mature 

light chain variable region comprising the three light chain CDRs of 6A10.  

[00341 In some antibodies, the CDRs are of a definition selected from the group of Kabat, 

Chothia, Kabat/Chothia Composite, AbM and Contact. In some antibodies, the humanized 

mature heavy chain variable region comprises the three Kabat/Chothia Composite heavy chain 

CDRs of 6A10 (SEQ ID NOs: 65-67) and the humanized mature light chain variable region 

comprises the three Kabat/Chothia Composite light chain CDRs of 6A10 (SEQID NOs: 68-70).  

In some antibodies, the humanized mature heavy chain variable region comprises the three Kabat 

heavy chain CDRs of 6A10 (SEQ ID NO:71. SEQ ID NO:66, and SEQ ID NO:67) and the 

humanized mature light chain variable region comprises the three Kabat light chain CDRs of 

6A10 (SEQ ID NOs: 68-70). n some antibodies, the humanized mature heavy chain variable 

region comprises the three Chothia heavy chain CDRs of 6A1 )(SEQ ID NO:72, SEQ ID NO:74, 

and SEQ ID NO:67) and the humanized mature light chain variable region comprises the three 
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Chothia light chain CDRs of 6A10 (SEQ ID NOs: 68-70). In sone antibodies, the humanized 

mature heavy chain variable region comprises the three AbM heavy chain CDRs of 6A1() (SEQ 

ID NO:65, SEQ ID NO:75, and SEQ ID NO:67)) and the humanized mature light chain variable 

region comprises the three AbM light chain CDRs of 6A10 (SEQ ID NOs: 68-70). In somc 

antibodies, the humanized mature heavy chain variable region comprises the three Contact heavy 

chain CDRs of 6A1() (SEQ ID NO:73, SEQ ID NO:76, and SEQ ID NO: 77)) and the humanized 

mature light chain variable region comprises the three Contact light chain CDRs of 6A 10 (SEQ 

ID NO:78-80).  

[00351 Some antibodies comprise a humanized mature heavy chain variable region having an 

aminoacid sequence at least 90% identical to any one of SEQ ID NO:85-87 and a humanized 

mature light chain variable region having an amino acid sequence at least 90% identical to any 

one of SEQ ID NO: 88-90.  

[00361 In some antibodies, position -148 in the VH region is occupied by I 

[00371 In some antibodies, at least one of the following positions in the VH region is occupied 

by the amino acid as specified: H16 is occupied byA orG, H48 is occupied byMorI, H69is 

occupied by T or I, and H80 is occupied by M or L.  

[0038 In some antibodies, position H48 in the VH region is occupied by I. In some antibodies, 

positions H16, H48,1-169, and H80 in the VI region are occupied by G, I, I,and L, respectively.  

[0039 In some antibodies, L46 in the VL region is occupied by L.  

[00401 In some antibodies, at least one of the following positions in the VL region is occupied 

by the amino acid as specified: L12 is occupied by P or S, L17 is occupied by Q or E, and L46 is 

occupied by Ror L.  

[0041 In some antibodies, position L46 in the VL region is occupied by L. In some antibodies, 

positions Li2, LI 7, and L46 in the VL region are occupied by S, E. and L, respectively,.  

[00421 Some antibodies comprise a mature heavy chain variable region having an amino acid 

sequence at least 95% identical to any one of SEQ ID NO: 85-87 and a mature light chain 

variable region having an amino acid sequence at least 95% identical to any one of SEQ ID NO: 
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88-90. Some antibodies comprise a mature heavy chain variable region having an amino acid 

sequence at least 98% identical to any one of SEQ ID NO: 85-87 and a mature light chain 

variable region having an amino acid sequence at least 98% identical to any one of SEQID NO: 

88-90.  

[00431 In some antibodies, the mature heavy chain variable region has an amino acid sequence 

of any of SEQID NO: 85-87 and the mature fight chain variable region has an amino acid 

sequence of any one of SEQID NO: 88-90.  

[00441 In some antibodies, the mature heavy chain variable region has an amino acid sequence 

of SEQ ID NO:85 and the mature light chain variable region hasan amino acid sequence of SEQ 

IDNO:88. In some antibodies, the matureheavychainvariable region hasan amino acid 

sequence of SEQID NO:85 and the mature light chain variable region has an amino acid 

sequence of SEQID NO:89. In some antibodies, the mature heavy chain variable region has an 

aminoacidsequence of SEQ ID NO:85 and the mature light chain variable region has an amino 

acid sequence of SEQ ID NO:90.  

[00451 In some antibodies, the mature heavy chain variable region hasan amino acid sequence 

of SEQ ID NO:86 and the mature light chain variable region has an amino acid sequence of SEQ 

ID NO:88. In some antibodies, the mature heavy chain variable region has an amino acid 

sequence of SEQID NO:86and the mature light chain variable region hasan amino acid 

sequence of SEQID NO:89. In some antibodies, the mature heavy chain variable region has an 

aminoacid sequence of SEQ ID NO:86 and the mature light chain variable region has an amino 

acid sequence of SEQ ID NO:90.  

[00461 In some antibodies, the mature heavy chain variable region has an amino acid sequence 

of SEQ ID NO:87 and the mature light chain variable region has an amino acid sequence of SEQ 

IDNO:88. In some antibodies, the mature heavy chain variable region has an amino acid 

sequence of SEQID NO:87and the mature light chain variable region hasan amino acid 

sequence of SEQID NO:89. In some antibodies, the mature heavy chain variable region has an 

aminoacid sequence of SEQ ID NO:87 and the mature light chain variable region has an amino 

acid sequence of SEQ ID NO:90.  
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[00471 Some antibodies comprise three light chain CDRs and three heavy chain CDRs of 

monoclonal antibody 8A4, wherein 8A4 is a mouse antibody characterized by a heavy chain 

variable region having an amino acid sequence comprising SEQ ID NO: 91and a light chain 

variable region havingan amino acid sequence comprising SEQ ID NO:92. In some antibodies, 

the three heavy chain CDRs are as defined by KabatL/Chothia Composite (SEQ ID NOs: 93, 94, 

and 95) and the three light chain CDRs are as defined by Kabat/Chothia Composite (SEQ ID 

NOs: 96, 97, and 98).  

[00481 For example, the antibody can be 8A4 or a chimeric, veneered, or humanized form 

thereof. In some such antibodies, the variable heavy chain has > 85% identity to human 

sequence. In some such antibodies, the variable light chain has.> 85% identity to human 

sequence. In some such antibodies, each of the variable heavy chain and variable light chain has 

> 85% identity to human germine sequence.  

[00491 Some antibodies are humanized antibodies. Some antibodies are a humanized or 

chimeric 8A4 antibody that specifically binds to human tau, wherein 8A4 is a mouse antibody 

characterized by a mature heavy chain variable region of SEQ ID NO:91 and a mature light 

chain variable region of SEQID NO:92. Some antibodies comprise a humanized mature heavy 

chain variable region comprising the three heavy chain CDRs of 8A4 and a humanized mature 

light chain variable region comprising the three light chain CDRs of 8A4.  

[00501 In some antibodies, the CDRs are of a definition selected from the group of Kabat, 

Chothia, Kabat/Chothia Composite, AbM and Contact. In some antibodies, the humanized 

mature heavy chain variable region comprises the three Kabat/Chothia Composite heavy chain 

CDRs of 8A4 (SEQ ID NOs: 93-95) and the humanized mature light chain variable region 

comprises the three Kabat/Chothia Composite light chain CDRs of 8A4 (SEQID NOs: 96-98).  

In some antibodies, the humanized mature heavy chain variable region comprises the three Kabat 

heavy chain CDRs of 8A4 (SEQ ID NO:99, SEQ ID NO:94, and SEQ ID NO:95) and the 

humanized mature light chain variable region comprises the three Kabat light chain CDRs of 

8A4 (SEQ ID NOs: 96-98). In some antibodies, the humanized mature heavy chain variable 

region comprises the three Chothia heavy chain CDRs of 8A4 (SEQ ID NO:100, SEQ ID 

NO:102, and SEQ ID NO:95) and the humanized mature light chain variable region comprises 
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the three Chothia light chain CDRs of 8A4 (SEQ ID NOs: 96-98). In some antibodies, the 

humanized mature heavy chain variable region comprises the three AbM heavy chain CD Rs of 

8A4 (SEQ ID NO:93, SEQ ID NO:103, and SEQ ID NO:95))and the humanized mature light 

chain variable region comprises the three AbM light chain CDRs of 8A4 (SEQ ID NOs: 96-98).  

In some antibodies, the humanized mature heavy chain variable region comprises the three 

Contact heavy chain CDRs of 8A4 (SEQ ID NO:101, SEQ ID NO:104, and SEQ ID NO: 105)) 

and the humanized mature light chain variable region comprises the three Contact light chain 

CDRsof 8A4 (SEQ ID NO:106-108).  

[00511 Some antibodies comprise a humanized mature heavy chain variable region having an 

aminoacid sequence at least 90% identical to any one of SEQ ID NO:113-115 and a humanized 

mature light chain variable region having an amino acid sequence at least 90% identical to any 

one of SEQ ID NO: 116-118.  

[00521 In some antibodies, position 1-193 of the VII region is occupied by S.  

[0053 In some antibodies. at least one of the following positions in the VH region is occupied 

by the amino acid as specified: H12 is occupied byV, H16is occupied byG, H20 is occupied 

byL,and-168isoccupiedbyT. In some antibodies, positions H12, -116,1-120, and 1-168 in the 

VII region are occupied by V, G, L, and T, respectively.  

[0054 In some antibodies, at least one of the following positions in the VH region is occupied 

by the amino acid as specified: 1-112 is occupied by K or V, 1-116 is occupied by S or (1, 1-120is 

occupied by V or L, H48 is occupied by M or 1, H67 is occupied by A or 1, H68 is occupied by N 

orT, H85 is occupied by D or E, and H93 is occupied byS or A.  

[0055] 1In some antibodies, position H93 in the VH region is occupied by S. In some antibodies, 

positions H12. H16, H20, H68, and H93 in the VH region are occupied by V, G, L,T, and S, 

respectively. In some antibodies, positions H12, H16,120,1148, 1-167,168, and -85 in the VH 

region are occupied by V, G, L, 1, A, T, and E. respectively.  

[00561 In some antibodies, position L17 in the VL region is occupied by E.  
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[0057 In some antibodies, at least one of the following positions in the VL region is occupied 

by the amino acid as specified: L2 is occupied by I or V, L17 is occupied by Q orE, and L36 is 

occupied by F or L.  

[0058 In sonic antibodies, position L17 in the VL region is occupied by E. In some antibodies, 

positions L2, LI7, and L36 in the VL region are occupied by V, E. and L.  

[00591 Some antibodies comprise a mature heavy chain variable region having an amino acid 

sequence at least 95% identical to any one of SEQ ID NO: 113-115 and a mature light chain 

variable region having an amino acid sequence at least 95% identical to any one of SEQ ID NO: 

116-118.  

[0060] Some antibodies comprise a mature heavy chain variable region having an amino acid 

sequence at least 98% identical to anyone of SEQ ID NO: 113-115 and a mature light chain 

variable region having an amino acid sequence at least 98% identical to any one of SEQ ID NO: 

116-118.  

[00611 In some antibodies, the mature heavy chain variable region has an amino acid sequence 

of any of SEQ ID NO: 113-115 and the mature light chain variable region has an amino acid 

sequence of any one of SEQ ID NO: 116-118.  

[00621 In sone antibodies, the mature heavy chain variable region has an amino acid sequence 

of SEQ ID NO:113 and the mature light chain variable region has an amino acid sequence of 

SEQ ID NO:116. In some antibodies, the mature heavy chain variable region has an amino acid 

sequence of SEQ ID NO:113 and the mature light chain variable region has an amino acid 

sequence of SEQ ID NO:117. In sone antibodies, the mature heavy chain variable region has an 

amino acid sequence of SEQ ID NO:113 and the mature light chain variable region has an amino 

acid sequence of SEQ ID NO:118.  

[00631 In some antibodies, the mature heavy chain variable region has an amino acid sequence 

of SEQ ID NO:114 and the mature light chain variable region has an amino acid sequence of 

SEQIDNO:116. In some antibodies, the mature heavy chain variable region has an aino acid 

sequence of SEQ ID NO:114 and the mature light chain variable region has anamino acid 

sequence of SEQ ID NO:117. In some antibodies, the mature heavy chain variable region has an 

15



WO 2018/204546 PCT/US2018/030739 

aminoacid sequence of SEQ IDNO:114 and the mature light chain variable region has anamino 

acid sequence of SEQ ID NO:118.  

[00641 In some antibodies. the mature heavy chain variable region hasan amino acid sequence 

of SEQ ID NO:115 and the mature light chain variable region has anamino acid sequence of 

SEQ ID NO:116. In some antibodies, the mature heavy chain variable region has an amino acid 

sequence of SEQ ID NO:115 and the mature light chain variable region has an amino acid 

sequence of SEQ ID NO:117. In some antibodies, the mature heavy chain variable region has an 

amino acid sequence of SEQ ID NO:115 and the mature light chain variable region has an amino 

acid sequence of SEQ ID NO:118.  

[00651 Some antibodies comprise three light chain CDRs and three heavy chain CDRs of 

monoclonal antibody 7G6, wherein 7G6 is a mouse antibody characterized by a heavy chain 

variable region having an amino acid sequence comprising SEQ ID NO: 119 and a light chain 

variable region having an amino acid sequence comprising SEQ ID NO:120. In some antibodies, 

the three heavy chain CDRs are as defined by Kabat/Chothia Composite (SEQ ID NOs: 121, 

122, and 123) and the three light chain CDRs are as defined by Kabat/Chothia Composite (SEQ 

ID NOs: 124, 125,and 126).  

[00661 For example, the antibody can be 7G6 or a chimeric, veneered, or humanized form 

thereof. In some such antibodies, the variable heavy chain has> 85% identityto human 

sequence. In some such antibodies, the variable light chain has > 85% identity to human 

sequence. In some such antibodies, each of the variable heavy chainand variable light chain has 

> 85% identity to human germline sequence.  

[00671 Some antibodies are humanized antibodies. Sone antibodies are a humanized or 

chimeric 7G6 antibody that specifically binds to human tau, wherein 7G6 is a mouse antibody 

characterized by a mature heavy chain variable region of SEQ ID NO:119 and a mature light 

chain variable region of SEQ ID NO:120. Some antibodies comprise a humanized mature heavy 

chain variable region comprising the three heavy chain CDRs of 7G6 and a humanized mature 

light chain variable region comprising the three light chain CDRs of 7G6.  
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[00681 In sone antibodies, the CDRs are of a definition selected from the group of Kabat, 

Chothia, Kabat/Chothia Composite, AbM and Contact. In some antibodies, the humanized 

mature heavy chain variable region comprises the three Kabat/Chothia Composite heavy chain 

CDRs of 7G6 (SEQ ID NOs: 121-123) and the humanized mature light chain variable region 

comprises the three Kabat/Chothia Composite light chain CDRs of 7G6 (SEQIDNOs: 124-126).  

In some antibodies, the humanized mature heavy chain variable region comprises the three Kabat 

heavy chain CDRs of 7G6 (SEQ ID NO:127, SEQ ID NO:122, and SEQ ID NO:123) and the 

humanized mature light chain variable region comprises the three Kabat light chain CDRs of 

7G6 (SEQ ID NOs: 124-126). In some antibodies, the humanized mature heavy chain variable 

region comprises the three Chothia heavy chain CDRs of 7G6 (SEQ ID NO:128, SEQ ID 

NO:130. and SEQ ID NO:123) and the humanized mature light chain variable region comprises 

the three Chothia light chain CDRs of 7G6 (SEQ ID NOs: 124-126). In some antibodies, the 

humanized mature heavy chain variable region comprises the three AbM heavy chain CDRs of 

7G6 (SEQ ID NO:121, SEQ ID NO:131, and SEQ ID NO:123) and the humanized mature light 

chain variable region comprises the three AbM light chain CDRs of 7G6 (SEQ ID NOs: 124

126). In some antibodies, the humanized mature heavy chain vriable region comprises the three 

Contact heavy chain CDRs of 7G6 (SEQ ID NO:129, SEQ ID NO:132, and SEQ ID NO: 133)) 

and the humanized mature light chain variable region comprises the three Contact light chain 

CDRs of 7G6 (SEQ ID NO:134, SEQ ID NO:135,and SEQ ID NO:136).  

[00691 Some antibodies comprise a humanized mature heavy chain variable region having an 

amino acid sequence at least 90% identical to any one of SEQ ID NO:139-140 and a humanized 

mature light chain variable region having an amino acid sequence at least 90% identical toany 

one of SEQ ID NO: 141-148.  

[00701 In some antibodies, at least one of the following positions in the VH region is occupied 

by the amino acid as specified: 112 is occupied by V, H20 is occupied by L, 169 is occupied by 

I. H76 is occupied by N, 1-178 is occupied by A, 1-180 is occupied by L, 1-181 is occupied by Q, 
H92 is occupied by S. and H93 is occupied byT. In some antibodies, positions H12, H20 H69, 

H76, H78, H80, H81 11921 H93, H101 in the VH region are occupied by V, L, , N, A, L, Q, S, 
and T, respectively.  
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[0071 In some antibodies, at least one of the following positions in the VH region is occupied 

by the amino acid as specified: 1-112 is occupied by K or V, H20 is occupied by V or L, H38 is 

occupied by R or K, H69 is occupied by M or 1, H76 is occupied by S or N, H78 is occupied by 

V or A, H80 is occupied by Mor L, H81 is occupied by EorQ,H92 isoccupied by C or S, and 

193 is occupied by A or T.  

[0072 In some antibodies, positions H12, H20 H69, H76, H78, H80 H81, H92, H93 in the VH 

region are occupied by V, L, 1, N, A, L, Q, S, and T, respectively. In some antibodies, positions 

1-112, H20, H38, 1-169,1-176,1-178,1-180,181,1192, H93in the VI region are occupied by V, L, K, 

1, N, A, L, Q S., and T, respectively.  

[0073 In some antibodies, at least one of the following positions in the VL region is occupied 

by the amino acid as specified: L12 is occupied by S and L103 is occupied by K. In some 

antibodies, positions L12 and L103 in the VL region are occupied bySandKrspctivl.  

[00741 In some antibodies, at least one of the following positions in the VL region is occupied 

by the amino acid as specified: L12 is occupied by S, L36 is occupied by L, and L103 is 

occupiedbyK. In some antibodies, positions 112, L16,and L103 in the VL region are occupied 

by S, L, and K, respectively.  

[0075 In some antibodies,at least oneof the following positions in the VL region isoccupied 

by the amino acid as specified: L12 is occupied by S, L37 is occupied by L. and 1103 is 

occupiedbyK. In some antibodies, positions L12, L37,and L103 in the VL region are occupied 

by S, L, and K., respectively.  

[00761 In some antibodies, at least one of the following positions in the VL region is occupied 

by the amino acid as specified: L12 is occupied by S, L36 is occupied by L L37 is occupied by 

L,andL103isoccupiedbyK. In some antibodies, positions L12, L36, L37 .and L103 in the VL 

region are occupied by S, L, L, and K, respectively.  

[0077 In some antibodies, at least one of the following positions in the VL region is occupied 

by the amino acid as specified: L12 isoccupied by S, L45 is occupied by K, and L103 is 

occupiedbyK. In some antibodies, positions 112,145,and L103 in the VL region are occupied 

by S, K, and K, respectively.  
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[0078 In sone antibodies, at least one of the following positions in the VL region is occupied 

by the amino acid as specified: L12 is occupied by S, L100 is occupied by (, and L103 is 

occupied by K. In some antibodies, positions L12, L100, and L103 in the VL region are 

occupied by S. G, and K, respectively.  

[0079 In some antibodies, at least one of the following positions in the VL region is occupied 

by the amino acid as specified: L36 is occupied by F or L, L37 is occupied byQ orL. L45 is 

occupied by Ror K, L100 is occupied by Q orG,.  

[0080 In some antibodies, positions L12 and L103 in the VL region are occupied by S and K, 

respectively. In some antibodies, positions L12, L37, and 1103 in the VL region are occupied by 

S, L, and K, respectively. In some antibodies, positions L12, L36, and 1103 in the VL region are 

occupied by S, L, and K, respectively. In some antibodies, positions L12, L36, L37, and L103 in 

the VL region are occupied by S, L L, and K, respectively. In some antibodies, positions LI2 

L45, and L103 in the VL region are occupied by S, K, and K, respectively. In some antibodies, 

positions L12, L36, L37, L45, and L103 inthe VL region are occupied by S, L, L, K, and K, 

respectively. In some antibodies, positions L12, L100, and L103 in the VL region are occupied 

by S,G,andK, respectivelyasinhu7G6-VL v7. In some antibodies, positions L12,L36, L37, 

1100, and L]03 in the VL region are occupied by S, L, L, G, and K, respectively.  

[00811 Some antibodies comprise a mature heavy chain variable region having an amino acid 

sequence at least 95% identical to anyone of SEQ ID NO: 139-140 and a mature light chain 

variable region having an amino acid sequence at least 95% identical to any one of SEQ ID NO: 

141-148. Some antibodies comprise a mature heavy chain variable region having an amino acid 

sequence at least 98% identical to any one of SEQ ID NO: 139-140 and a mature light chain 

variable region havingan amino acid sequence at least 98% identical to anyone of SEQ ID NO: 

141-148.  

[00821 In some antibodies, the mature heavy chain variable region has an amino acid sequence 

of any of SEQ ID NO: 139-140 and the mature light chain variable region has anamino acid 

sequence of any one of SEQ ID NO: 141-148.  
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[00831 In some antibodies, the mature heavy chainvariable region has an aminoacid sequence 

of SEQ ID NO:139 and the mature light chain variable region has an amino acid sequence of 

SEQIDNO:141. In some antibodies, the mature heavy chain variable region has an amino acid 

sequence of SEQ ID NO:139 and the mature light chain variable region has an amino acid 

sequenceofSEQIDNO:142. In some antibodies, the mature heavy chain variable region has 

anaminoacid sequence of SEQ ID NO:139 and the mature light chain variable region has an 

amino acid sequence of SEQ ID NO:143. In some antibodies, the mature heavy chain variable 

region has an amino acid sequence of SEQ ID NO:139 and the mature light chain variable region 

has an amino acid sequence of SEQ ID NO:144. In some antibodies, the mature heavy chain 

variable region has an amino acid sequence of SEQ ID NO:139and the mature light chain 

variable region has an amino acid sequence of SEQ ID NO:145. In some antibodies, the mature 

heavy chain variable region has an amino acid sequence of SEQ ID NO:139 and the mature light 

chain variable region has an amino acid sequence of SEQ ID NO:146. In some antibodies, the 

mature heavy chain variable region has an amino acid sequence of SEQ ID NO:139 and the 

mature light chain variable region has an amino acid sequence of SEQ ID NO: 147. In some 

antibodies, the mature heavy chain variable region has an aino acid sequence of SEQ ID 

NO:139 and the mature light chain variable region has an amino acid sequence of SEQ ID 

NO:148.  

[00841 In some antibodies, the mature heavy chain variable region has an amino acid sequence 

of SEQ ID NO:140 and the mature light chain variable region has an amino acid sequence of 

SEQ ID NO:141. In some antibodies, the mature heavy chain variable region has an amino acid 

sequence of SEQ ID NO:140 and the mature light chain variable region has an amino acid 

sequence of SEQID NO:142. In some antibodies, the mature heavy chain variable region has an 

amino acid sequence of SEQ ID NO:140 and the mature light chain variable region has an amino 

acid sequence of SEQ ID NO: 143. In some antibodies, the mature heavy chain variable region 

has anaino acid sequence of SEQ ID NO:140 and the mature light chain variable region has an 

amino acid sequence of SEQ ID NO:144. In some antibodies, the mature heavy chain variable 

region hasan amino acid sequence of SEQ ID NO:140 and the mature light chain variable region 

has an amino acid sequence of SEQ ID NO:145. In some antibodies, the mature heavy chain 

variable region has an amio acid sequence of SEQ ID NO:140 and the mature light chain 
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variable region has an amino acid sequence of SEQ ID NO:146. In sone antibodies, the mature 

heavy chain variable region has an amino acid sequence of SEQ ID NO:140 and the mature light 

chain variable region has an amino acid sequence of SEQ ID NO: 147. In some antibodies, the 

mature heavy chain variable region has an amino acid sequenceof SEQ ID NO:140and the 

mature light chain variable region has an amino acid sequence of SEQ ID NO:148.  

[00851 For example, the antibody can be a chimeric antibody. For example, the antibody can be 

a veneered antibody. The antibody can be an intact antibody. The antibody can be a binding 

fragment. In an embodiment, the binding fragment is a single-chain antibody, Fab, or Fab'2 

fragment. The antibody can be a Fab fragment, or single chain Fv. Some of the antibodies have 

human IgGI isotype, while others may have a human IgG2 or IgG4 isotype.  

[00861 Some antibodies have the mature light chain variable region fused to a light chain 

constant region and the mature heavy chain variable region fused to a heavy chain constant 

region. The heavy chain constant region of some antibodies is a mutant form of a natural human 

heavy chain constant region which has reduced binding to a Fey receptor relative to the natural 

human heavy chain constant region. In some antibodies, the heavy chain constant region is of 

IgG1 isotype.  

[00871 Some antibodies may have at least one mutation in the constant region, such as a 

mutation that reduces complement fixation or activation by the constant region, for example a 

mutation at one or moreof positions 241, 264, 265, 270, 296, 297, 318 320, 322. 329 and 331 by 

EU numbering. Some antibodies have an alanine at positions 318, 320 and 322.  

[00881 Some antibodies can be at least 95% w/w pure. The antibody can be conjugated to a 

therapeutic, cytotoxic, cytostatic, neurotrophic, or neuroprotective agent.  

[00891 In another aspect, the invention provides a pharmaceutical composition comprising any 

of the antibodies disclosed herein and a pharmaceutically-acceptable carrier.  

[00901 In another aspect, the invention provides a nucleic acid encoding the heavy chain and/or 

light chain of any of the antibodies disclosed herein, a recombinant expression vector comprising 

the nucleic acid and a host cell transformed with the recombinant expression vector.  
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[00911 In yet anotheraspect, the invention provides methods of humanizingany non-human 

antibody described herein, for example, mouse antibody 5G8, wherein 5G8 is characterized by a 

mature heavy chain variable region of SEQ ID NO: 7 and a mature light chain variable region of 

SEQ ID NO:8. In yet another aspect, the invention provides methods of humanizing any non

human antibody described herein, for example, mouse antibody 6A] 0, wherein 6A10 is 

characterized by a mature heavy chain variable region of SEQ ID NO: 63 and a mature light 

chain variable region of SEQID NO:64. In vet another aspect, the invention provides methods 

of humanizing any non-human antibody described herein, for example, mouse antibody 8A4, 

wherein 8A4 is characterized by a mature heavy chain variable region of SEQ ID NO: 91 and a 

mature light chain variable region of SEQ ID NO:92. In vet another aspect, the invention 

provides methods of humanizing any non-human antibody described herein, for example, mouse 

antibody 7G6, wherein 7G6 is characterized by a mature heavy chain variable region of SEQID 

NO: 119 and a mature light chain variable region of SEQ ID NO:120. Such methods can involve 

selecting one or more acceptor antibodies, identifying the amino acid residues of the mouse 

antibodytoberetained; synthesizing a nucleic acid encoding a humanized heavy chain 

comprising CDRs of the mouse heavy chain and a nucleic acid encoding a humanized light chain 

comprising CDRs of the mouse antibody light chain, and expressing the nucleic acids in a host 

cell to produce a humanized antibody.  

[00921 Methods of producing antibodies, such as a humanized, chimeric or veneered antibody, 

for example humanized, chimeric or veneered forms of 5G8, 6A10, 8A4, or 7(16, are also 

provided. In such methods, cells transformed with nucleic acids encoding the heavy and light 

chains of the antibody are cultured so that the cells secrete the antibody. The antibodycan then 

be purified from the cell culture media.  

100931 Cell lines producing any of the antibodies disclosed herein can be produced by 

introducing a vector encoding heavy and light chains of the antibody and a selectable marker into 

cells, propagating the cells under conditions to select for cells having increased copy number of 

the vector, isolating single cells from the selected cells; and banking cells cloned from a single 

cell selected based on yield of antibody.  
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[00941Some cells can be propagated under selective conditions and screened for cell lines 

naturally expressing and secreting at least 100 mg/L/10 6 cells/24 hours. Single cells can be 

isolated from the selected cells. Cells cloned from a single cell can then be banked. Single cells 

can be selected based on desirable properties, such as the yield of the antibody. Exemplary cell 

lines are cell lines expressing 5G8.  

[00951 The invention also provides methods of inhibiting or reducing aggregation of tau in a 

subject having or at riskof developing a tau-mediated amyloidosis, comprising administering to 

the subject an effective regime of an antibody disclosed herein, thereby inhibiting or reducing 

aggregation of tau in the subject. Exemplary anibodies include humanized versions of 5G8, 

6A 10, 8A4 .or 7G6.  

[00961 Also provided are methods of treating or effecting prophylaxis of a tau-related disease in 

a subject, comprising administering an effective regime of an antibody disclosed herein and 

thereby treating or effecting prophylaxis of the disease. Examples of such a disease are 

Alzheimer's disease, Down's syndrome, mild cognitive impairment, primary age-related 

tauopathy, postencephalitic parkinsonism, posttraumatic dementia or dementia pugilistica, Pick's 

disease, type C Niemann-Pick disease, supranuclearpalsy, frontotemporal dementia, 

frontotemporal lobar degeneration, argyrophilic grain disease, globular glial taopathy, 

amyotrophic lateral sclerosis/parkinsonism dementia complex of Guam. corticobasal 

degeneration (CBD), dementia with Lewy bodies, Lewy body variant of Alzheimer disease 

(LBVAD), or progressive supranuclear palsy (PSP). In some methods, the ta-related disease is 

Alzheimer's disease. In some methods, the patientis an ApoE4 carrier.  

[00971 Also provided are methods of reducing aberrant transmission of tau comprising 

administering an effective regime of an antibody disclosed herein and thereby reducing 

transmission of tau.  

[00981 Also provided are methods of inducing phagocytosis of tau comprising administering ain 

effective regime of an antibody disclosed herein and thereby inducing phagocytosis of tau.  

[00991 Also provided are methods of inhibiting tau aggregation or deposition comprising 

administering an effective regime of an antibody disclosed herein thereby inhibiting tau 

aggregation or deposition.  
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[01001 Also provided are methods of inhibiting formation of tau tangles comprising 

administering an effective regime of an antibody disclosed herein.  

[01011 The invention also provides a method of detecting tau protein deposits in a subject having 

or at risk of a disease associated with tau aggregation or deposition, comprising administering to 

a subject an antibody disclosed herein, and detecting the antibody bound to tau in the subject.  

Examples of such a disease are Alzheimer's disease, Down's syndrome, mild cognitive 

impairment, primary age-related tauopathy, postencephalitic parkinsonism, posttraumatic 

dementia or dementia pugilistica, Pick's disease, type C Niemann-Pick disease, supranuclear 

palsy, frontotemporal dementia, frontotemporal lobar degeneration, argyrophilic grain disease, 

globular glial tauopathy, amyotrophic lateral sclerosis/parkinsonism dementia complex of Guam, 

corticobasal degeneration (CBD), dementia with Lewy bodies, Lewy body variant of Alzheimer 

disease (LBVAD), or progressive supranuclear palsy (PSP).  

[01021 In some embodiments the antibodyis administered by intravenous injection into the body 

of the subject. In some embodiments the antibody is administered directly to the brain of the 

subject by intracranial injection or by drilling a hole through the skull of the subject. In some 

embodiments the antibody is labeled. In some embodiments the antibody is labeled with a 

fluorescent label, aparamagnetic label,or a radioactive label. Income embodimentsthe 

radioactive label is detected using positron emission tomography (PET) or single-photon 

emission computed tomography (SPECT).  

[01031 The invention also provides a method of measuring efficacy of treatment in a subject 

being treated for a disease associated with tau aggregation or deposition, comprising measuring a 

first level of tau protein deposits in the subject prior to treatment by administering to a subject an 

antibody disclosed herein, and detecting a first amount of the antibody bound to tau in the 

subject, administering the treatment to the subject, measuring a second level of tau protein 

deposits in the in subject after treatment by administering to a subject the antibody, and detecting 

the antibody bound to tau in the subject, wherein a decrease in the level of tau protein deposits 

indicates a positive response to treatment.  

[01041 The invention also provides a method of measuring efficacy of treatment in a subject 

being treated for a disease associated with tau aggregation or deposition, comprising measuring a 
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first level of tau protein deposits in the subject prior to treatment by administering to a subjectan 

antibody disclosed herein, and detecting a first amount of antibody bound to tau in the subject, 

administering the treatment to the subject, measuring a second level of tau protein deposits in the 

in subject after treatment by administering to a subject the antibody, and detecting a second 

amount of antibody bound to tau in the subject, wherein no change in the level of tau protein 

deposits or a small increase in tau protein deposits indicates a positive response to treatment.  

[01051 In one aspect, the invention provides an isolated monoclonal antibody that specifically 

binds to a peptide consisting of residues 199-213 of SEQ ID NO:3.  

[01061 In one aspect, the invention provides an isolated monoclonal antibody that specifically 

binds to a peptide consisting of residues 262-276 of SEQ ID NO:3.  

[0107] Some antibodies specifically bind to both the peptide consisting of residues 199-213 of 

SEQID NO:3 and a peptide consistingof residues 262-276 of SEQID NO:3.  

[01081 In one aspect, the invention provides an isolated monoclonal antibody that specifically 

binds to the polypeptide of SEQID NO:3 at an epitope including at least one residue within 199

213 of SEQ ID NO:3.  

[01091 Some antibodies bind to an epitope within residues 199-213 of SEQ ID NO:3.  

[01101 In one aspect, the invention provides an isolated monoclonal antibody that specifically 

binds to the polypeptide of SEQID NO:3 at an epitope including at least one residue within 262

276 of SEQ ID NO:3.  

[01111 Some antibodies bind to an epitope within residues 262-276 of SEQ ID NO:3.  

[0112] Some antibodies specifically bind to an epitope including at least one residue from both 

199-213 and 262-276 of SEQ ID NO:3.  

[01131 The invention also provides a method of treating or effecting prophylaxis of a tau-related 

disease in a subject comprising administering an immunogen comprising a tau peptide of up to 

20 contiguous amino acids of SEQID NO:3 to which antibody 5G specifically binds, wherein 

the peptide induces formation of antibodies specifically binding to tau in the subject. The 

invention also provides a method of treating or effecting prophylaxis of a tau-related disease in a 

subject comprising administering an immunogen comprising a tau peptide of up to 20 contiguous 
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amino acids of SEQ ID NO:3 to which antibody 6A 10 specifically binds, wherein the peptide 

induces formation of antibodies specifically binding to tau in the subject. Theinvention also 

provides a method of treating or effecting prophylaxis of a tau-related disease in a subject 

comprising administering an immunogen coprisingataupeptide of up to 20 contiguousamino 

acids of SEQ ID NO:3 to which antibody 8A4 specifically binds, wherein the peptide induces 

formation of antibodies specifically binding to tau in the subject. The invention also provides a 

method of treating or effecting prophylaxis of a tau-related disease in a subject comprising 

administering an umunogen comprising a tau peptide of up to 20 contiguous amino acids of 

SEQ ID NO:3 to which antibody 7G6 specifically binds, wherein the peptide induces formation 

of antibodies specifically binding to tau in the subject. The invention also provides a method of 

treating or effecting prophylaxis of a tau-related disease in a subject comprising administering an 

immunogen comprising a tau peptide of up to 20 contiguous amino acids of SEQ ID NO:3 to 

which antibody 3D6 specifically binds, wherein the peptide induces formation of antibodies 

specifically binding to tau in the subject.  

[01141 In some such methods, at least two of antibodies 5G8, 6A10, 8A4, 7G6, and 3D6 

specifically bind to the tau peptide.  

[01151 In some such methods, the tau peptide epitope consists of 4-11 contiguous amino acids 

from residues 199-213 of SEQ ID NO:3 or from residues 262-276 of SEQ ID NO:3. In some 

such methods, the tau peptide epitope consists of two contiguous segments of amino acids, one 

segment from residues 199-213 of SEQ ID NO:3, the other from residues 262-276 of SEQ ID 

NO:3, wherein the two contiguous segments together consist of 4-11 amino acids.  

BRIEF DESCRIPTION OFTHE DRAWINGS 

[01161 Figures IA. 1B. and IC depict results of ELISA screening assays for selected mouse 

monoclonal anti-tau antibodies.  

[01171 Figure 2 depicts binding kinetics for selected mouse monoclonal anti-tau antibodies to 

recombinant human tau.  
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[01181 Figure 3 depicts results of fimetional blocking assays for selected mouse monoclonal 

anti-tau antibodies.  

[01191 Figure 4 depicts results of experiments showing that 5G8 immunocaptures tau from 

human Alzheimer's disease tissue.  

[0120] Figure 5 depicts an alignment of heavy chain variable regions of the mouse 5G 

antibody, human acceptor aDabi-Fab2b-VH4, and humanized versions of the 5G8 antibody 

(hu5G8_VH-v1, hu5G8VI--v2 , hu5G8_VH-v 3, hu5G8_VT-v4 , hu5G8_VH-v5 , hu5G8_VI

v6 , hu5G8_VH-v7, hu5G8_VH-v8).  

[01211 Figure 6 depicts an alignment of light chain variable regions of the mouse 5G8 antibody, 

human acceptor aDabi-Fab2b-VL, and humanized versions of the 5G8 antibody (hu5G8-VL-v1, 

hu5GS-VL-v2, hu5G8-VL-v3, hu5G8-VL-v4, hu5G8-VL-v5, and hu5G8-VL-v6).  

[01221 Figure 7 depicts an alignment of heavy chain variable regions of the mouse 6A10 

antibody, human acceptor ACRI6112 VH, and humanized versions of the 6A10 antibody 

(hu6A10_VH-v1, hu6A10_VH-v2, and hu6A10_VH-v 3).  

[01231 Figure 8 depicts an alignment of light chain variable regions of the mouse 6A10 

antibody, human acceptor ABC66863 VL, and humanized versions of the 6A10 antibody 

(hu6A0VL-v1,hu6A1O-VL-v2, and hu6AI0-VL-v3).  

[01241 Figure 9 depicts an alignment of heavy chain variable regions of the mouse 8A4 

antibody, human acceptor ADU57742 VI, and humanized versions of the 8A4 antibody 

(hu8A4_VH-v1.hu8A4_VH-v2 , and hu8A4_VH-v 3).  

[01251 Figure 10 depicts an alignment of light chain variable regions of the mouse 8A4 

antibody, human acceptor ABA26100 VL, and humanized versions of the 8A4 antibody(hu8A4

VL-vl, hu8A4-VL-v2, and hu8A4-VL-v3).  

[01261 Figure I Idepicts an alignment of heavy chain variable regions of the mouse 7(6 

antibody, human acceptor 3U0TVH, and humanized versions of the 7G6 antibody (hu7G6_VH

vi and hu7G6_VH-v2).  

[01271 Figure 12 depicts an alignment of light chain variable regions of the mouse 7G6 

antibody, human acceptor 3 U0TVL, and humanized versions of the 7G6 antibody (hu7G6-VL
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v, hu7G6-VL-v2, huC6-VL-v3, hu7G6-VL-v4, hu7G6-VL-v5, hu7G6-VL-v6, hu7G6-VL-7, 

and hu7G6-VL-8).  

BRIEF DESCRIPTION OF THE SEQUENCES 

[01281 SEQ ID NO: Isets forth the amino acid sequence of an isoform of human tau (Swiss-Prot 

P10636-8).  

[01291 SEQ ID NO:2 sets forth the amino acid sequence of an isoform of human tau (Swiss-Prot 

P10636-7).  

[0130] SEQ ID NO:3 sets forth the amino acid sequence of an isoform of human tau (Swiss-Prot 

P10636-6), (4R0N human tau).  

[01311 SEQ ID NO:4 sets forth the amino acid sequence of an isoform of human tau (Swiss-Prot 

P10636-5).  

[01321 SEQ ID NO:5 sets forth the amino acid sequence of an isoform of human tau (Swiss-Prot 

P10636-4).  

[01331 SEQ ID NO:6 sets forth the amino acid sequence of an isofoin of human tau (Swiss-Prot 

P10636-2).  

[01341 SEQ ID NO: 7 sets forth the amino acid sequence of the heavy chain variable region of 

the mouse 5G8 antibody.  

[0135] SEQ ID NO: 8 sets forth the amino acid sequence of the light chain variable region of the 

mouse 5G8 antibody.  

[01361 SEQ ID NO: 9 sets forth a nucleic acid sequence encoding teheavy chain variable 

region of the mouse 5G8 antibody with signal peptide.  

[01371 SEQ ID NO: 10 sets forth a nucleic acid sequence encoding the light chain variable 

region of the mouse 5G8 antibody with signal peptide.  

[01381 SEQ ID NO: I Isets forth the amino acid sequence of Kabat/Chothia composite CDR-HI 

of the mouse 5G8 antibody.  
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[01391 SEQ ID NO:12 sets forth the amino acid sequence of Kabat CDR-H2 of the mouse 5G8 

antibody.  

[01401 SEQ ID NO: 13 sets forth the amino acid sequence of Kabat CDR-H3 of the mouse 5G8 

antibody.  

[0141] SEQ ID NO: 14 sets forth the amino acid sequence of Kabat CDR-L Iof the mouse 5G8 

antibody.  

[01421 SEQ ID NO: 15 sets forth the amino acid sequence of Kabat CDR-L2 of the mouse 5G8 

antibody.  

[01431 SEQ ID NO: 16 sets forth the amino acid sequence of Kabat CDR-L3 of the mouse 5G8 

antibody.  

[01441 SEQ ID NO: 17 sets forth the amino acid sequence of Kabat CDR-H1 of the mouse 5G8 

antibody.  

[01451 SEQ ID NO: 18 sets forth the amino acid sequence of Chothia CDR-H] of the mouse 

5G8 antibody.  

[0146] SEQ ID NO: 19 sets forth the amino acid sequence of Contact CDR-HI of the mouse 

5G8 antibody.  

[01471 SEQ ID NO:20 sets forth the amino acid sequence of Chothia CDR-H2 of the mouse 5G8 

antibody.  

[01481 SEQ ID NO:21 sets forth the amino acid sequence of AbM CDR-H2 of the mouse 5G8 

antibody.  

[01491 SEQ ID NO:22 sets forth the amino acid sequence of Contact CDR-H2 of the mouse 5G8 

antibody.  

[01501 SEQ ID NO:23 sets forth theamino acid sequenceof Contact CDR-H3 of the mouse 5G8 

antibody.  

[0151] SEQ ID NO: 24 sets forth the amino acid sequence of Contact CDR-Li of the mouse 5G8 

antibody.  
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[01521 SEQ ID NO: 25 sets forth the amino acid sequence of Contact CDR-L2 of the mouse 5G8 

antibody.  

[01531 SEQ ID NO: 26 sets forth the amino acid sequence of Contact CDR-L3 of the mouse 5G8 

antibody.  

[0154] SEQ ID NO:27 sets forth the amino acid sequence of model sequence munc anti-prion 

antibody 3F4 heavy chain variable region Acc.# ICR9_H.  

[01551 SEQ ID NO:28 sets forth the amino acid sequence of acceptor sequence humanized anti

dabigatran Fab aDabi-Fab2b-VH Acc.ii 4YHMH.  

[01561 SEQ ID NO:29 sets forth theamino acid sequence of human germline sequence IGHV1

46 Ace. P017432.  

[01571 SEQ ID NO:30 sets forth the amino acid sequence of model sequence model sequence 

murineantiprionantibody 3F4 light chain variable region Acc.# ICR9_L.  

[01581 SEQ ID NO:31 sets forth theamino acid sequence of human acceptor sequence 

humanized anti-dabigatran Fab aDabi-Fab2b-VL Acc.# 4YHM_L.  

[0159] SEQ ID NO:32 sets forth the amino acid sequence of human germline gene IGKV2-29 

Acc.#A2NJV5.2.  

[01601 SEQ ID NO:33 sets forth the amino acid sequence of heavy chain variable region of the 

humanized 5G8 antibody hu5G8-VH_1.  

[01611 SEQ ID NO:34 sets forth the amino acid sequence of heavy chain variable region of the 

humanized 5G8 antibody hu5G8-VH_2.  

[01621 SEQ ID NO:35 sets forth the amino acid sequence of heavy chain variable region of the 

humanized 5G8 antibody hu5G8-V-_3.  

[01631 SEQ ID NO:36 sets forth theamino acid sequenceof heavy chain variable region of the 

humanized 5G8 antibody hu5G8-VH4.  

[0164] SEQ ID NO:37 sets forth the amino acid sequence of hcavy chain variable region of the 

humanized 5G8 antibody hu5G8-VH_5.  
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[01651 SEQ ID NO:38 sets forth the amino acid sequence of heavy chain variable region of the 

humanized 5G8 antibody hu5G8-V-_6.  

[01661 SEQ ID NO:39 sets forth the amino acid sequenceof heavy chain variable region of the 

humanized 5G8 antibody hu5G8-VH_7.  

[0167] SEQ ID NO:40 sets forth the amino acid sequence of heavy chain variable region of the 

humanized 5G8 antibody hu5G8-VH_8.  

[01681 SEQ ID NO:41 sets forth the amino acid sequence of light chain variable region of the 

humanized 5G8 antibody hu5G8-VLI.  

[01691 SEQ ID NO:42 sets forth the amino acid sequence of light chain variable region of the 

humanized 5G8 antibody hu5G8-VL_2.  

[01701 SEQ ID NO:43 sets forth the amino acid sequence of light chain variable region of the 

humanized 5G8 antibody hu5G8-VL_3.  

[0171 SEQ ID NO:44 sets forth the amino acid sequence of light chain variable region of the 

humanized 5G8 antibody hu5G8-VL4, 

[0172] SEQ ID NO:45 sets forth the amino acid sequence of light chain variable region of the 

humanized 5G8 antibody hu5G8-VL_5.  

[01731 SEQ ID NO:46 sets forth the amino acid sequence of light chain variable region of the 

humanized 5G8 antibody hu5G8-VL_6.  

[01741 SEQ ID NO: 47 sets forth the amino acid sequence of the heavy chain variable region of 

the mouse 5G8 antibody with signal peptide.  

[01751 SEQ ID NO: 48 sets forth the amino acid sequence of the light chain variable region of 

the mouse 5G8 antibody with signal peptide.  

[01761 SEQ ID NO 49 sets forth the amino acid sequence of the heavy chain variable region of 

the mouse 6A10 antibody with signal peptide.  

[0177] SEQ ID NO: 50 sets forth the amino acid sequence of the light chain variable region of 

the mouse 6A10 mouse antibody with signal peptide.  
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[01781 SEQ ID NO: 51 sets forth the amino acid sequence of the heavy chain variable region of 

the mouse 7G6 antibody with signal peptide.  

[01791 SEQ ID NO:52 sets forth the amino acid sequenceof the light chain variable region of 

the mouse 7G6 antibody with signal peptide.  

[0180] SEQ ID NO: 53 sets forth the amino acid sequence of the heavy chain variable region of 

the mouse 8A4 antibody with signal peptide.  

[01811 SEQ ID NO:54 sets forth the amino acid sequence of the light chain variable region of 

the mouse 8A4 antibody with signal peptide.  

[01821 SEQ ID NO: 55 sets forth the amino acid sequence of the mature heavy chain variable 

region of the mouse 3D6 antibody.  

[01831 SEQ ID NO:56 sets forth the amino acid sequence of Kabat/Chothia composite CDR-Hi 

of the mouse 3D6 antibody.  

[01841 SEQ ID NO:57 sets forth the amino acid sequenceof Kabat CDR-H2 of the mouse 3D6 

antibody.  

[0185] SEQ ID NO: 58 sets forth the amino acid sequence of Kabat CDR-H3 of the mouse 3D6 

antibody.  

[01861 SEQ ID N0:59 sets forth the amino acid sequence of the mature light chain variable 

region of the mouse 3D6 antibody.  

[01871 SEQ ID NO: 60 sets forth the amino acid sequence of Kabat CDR-Li of the mouse 3D6 

antibody.  

[01881 SEQ ID NO: 61 sets forth the amino acid sequence of Kabat CDR-L2 of the mouse 3D6 

antibody.  

[01891 SEQ ID NO: 62 sets forth the amino acid sequence of Kabat CDR-L3 ofthe mouse 3D6 

antibody.  

[0190] SEQ ID NO 63 sets forth the amino acid sequence of the mature heavy chain variable 

region of the mouse 6A10 antibody.  
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[01911 SEQ ID NO: 64 sets forth the amino acid sequence of the mature light chain variable 

region of the mouse 6A10 antibody.  

[01921 SEQ ID NO: 65 sets forth the amino acid sequence of Kabat/Chothia composite CDR-H1 

of the mouse 6A10 antibody.  

[0193] SEQ ID NO:66 sets forth the amino acid sequence of Kabat CDR-H2 of the mouse 6A10 

antibody.  

[01941 SEQ ID NO: 67 sets forth the amino acid sequence of Kabat CDR-H3 of the mouse 6A10 

antibody.  

[01951 SEQ ID NO: 68 sets forth the amino acid sequence of Kabat CDR-LI of the mouse 6A10 

antibody.  

[01961 SEQ ID NO: 69 sets forth the amino acid sequence of Kabat CDR-L2 of the mouse 6A10 

antibody.  

[01971 SEQ ID NO: 70 sets forth the amino acid sequence of Kabat CDR-L3 of the mouse 6A10 

antibody.  

[0198] SEQ ID NO: 71 sets forth the amino acid sequence of Kabat CDR-Hi of the mouse 6A10 

antibody.  

[01991 SEQ ID NO: 72 sets forth the amino acid sequence of Chothia CDR-Hi of the mouse 

6A 10 antibody.  

[02001 SEQ ID NO: 73 sets forth the amino acid sequence of Contact CDR-H1 of the mouse 

6A10antibody.  

[02011 SEQ ID NO:74 sets forth the amino acid sequence of Chotiia CDR-12 of the mouse 

6A10 antibody.  

[02021 SEQ ID NO:75 sets forth theamino acid sequenceof AbM CDR-H2 of the mouse 6A10 

antibody.  

[0203] SEQ ID NO:76 sets forth the amino acid sequence of Contact CDR-H2 of the mouse 

6A10 antibody.  
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[02041 SEQ ID NO:77 sets forth the amino acid sequence of Contact CDR-H3 of the mouse 

6A1 ()antibody.  

[02051 SEQ ID NO: 78 sets forth the amino acid sequence of Contact CDR-L Iof the mouse 

6A 10 antibody.  

[0206] SEQ ID NO: 79 sets forth the amino acid sequence of Contact CDR-L2 of the mouse 

6A10 antibody.  

[02071 SEQ ID NO: 80 sets forth the amino acid sequence of Contact CDR-L3 of the mouse 

6A 10 antibody.  

[02081 SEQ ID NO:81 sets forth the amino acid sequence of acceptor sequence human heavy 

chain variable region, accession# ACR16112.  

[02091 SEQ ID NO:82 sets forth the amino acid sequence of human germline sequence IGHV1

2*02.  

[02101 SEQ ID NO:83 sets forth the amino acid sequence of human acceptor sequence human 

kappa light chain variable region, accession# ABC66863.  

[0211] SEQ ID NO:84 sets forth the amino acid sequence of human germline sequence IGKV2

30*02.  

[02121 SEQ ID NO:85 sets forth the amino acid sequence of heavy chain variable region of the 

humanized 6A10 antibody hu6AI0-VH_1.  

[02131 SEQ ID NO:86 sets forth the amino acid sequence of heavy chain variable region of the 

humanized 6A10 antibody hu6AIO-VH_2.  

[02141 SEQ ID NO:87 sets forth the amino acid sequence of heavy chain variable region of the 

humanized 6A10 antibody hu6AIO-VH3.  

[02151 SEQ ID NO:88 sets forth theamino acid sequence of light chain variable region of the 

humanized 6A I()antibody hu6AI0-VL_1.  

[0216] SEQ ID NO:89 sets forth the amino acid sequence of light chain variable region of the 

humanized 6A10 antibody hu6A10-VL2.  

34



WO 2018/204546 PCT/US2018/030739 

[02171 SEQ ID NO:90 sets forth the amino acid sequence of light chain variable region of the 

humanized 6A10 antibody hu6AI0-VL 3.  

[02181 SEQ ID NO 91 sets forth the amino acid sequence of the mature heavy chain variable 

region of the mouse 8A4 antibody.  

[0219] SEQ ID NO: 92 sets forth the amino acid sequence of the mature light chain variable 

region of the mouse 8A4 antibody.  

[02201 SEQ ID NO: 93 sets forth the amino acid sequence of Kabat/Chothia composite CDR-HI 

of the mouse 8A4 antibody.  

[02211 SEQ ID NO:94 sets forth the amino acid sequence of Kabat CDR-12 of the mouse 8A4 

antibody.  

[02221 SEQ ID NO: 95 sets forth the amino acid sequence of Kabat CDR-13 of the mouse 8A4 

antibody.  

[02231 SEQ ID NO: 96 sets forth the amino acid sequence of Kabat CDR-1 of the mouse 8A4 

antibody.  

[0224] SEQ ID NO: 97 sets forth the amino acid sequence of Kabat CDR-L2 of the mouse 8A4 

antibody.  

[02251 SEQ ID NO: 98 sets forth the amino acid sequence of Kabat CDR-L3 of the mouse 8A4 

antibody.  

[02261 SEQ ID NO: 99 sets forth the amino acid sequence of Kabat CDR--1 of the mouse 8A4 

antibody.  

[02271 SEQ ID NO: 100 sets forth the amino acid sequence of Chothia CDR-Hi ofthe mouse 

8A4antibody.  

[02281 SEQ ID NO: 101 sets forth the amino acid sequence of Contact CDR-H1 of the mouse 

8A4 antibody.  

[0229] SEQ ID NO:102 sets forth the amino acid sequence of Chothia CDR-H2 of the mouse 

8A4 antibody.
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[02301 SEQ ID NO:103 sets forth the amino acid sequence of AbM CDR-H2 of the mouse 8A4 

antibody.  

[02311 SEQ ID NO:104 sets forth the amino acid sequence of Contact CDR-H2 of the mouse 

8A4 antibody.  

[0232] SEQ ID NO:105 sets forth the amino acid sequence of Contact CDR-H3 of the mouse 

8A4 antibody.  

[02331 SEQ ID NO: 106 sets forth the amino acid sequence of Contact CDR-L1 of the mouse 

8A4 antibody.  

[02341 SEQ ID NO: 107 sets forth the amino acid sequence of Contact CDR-L2 of the mouse 

8A4 antibody.  

[02351 SEQ ID NO: 108 sets forth the amino acid sequence of Contact CDR-L3 of the mouse 

8A4 antibody.  

[02361 SEQ ID NO:109 sets forth the amino acid sequence of model sequence 3JAUVH.  

[02371 SEQ ID NO:110 sets forth the amino acid sequence of acceptor sequence human heavy 

chain variable region, accession# AD U57742:.  

[02381 SEQ ID NO:111 sets forth the amino acid sequence of model sequence 3JAUVL.  

[02391 SEQ ID NO: 112 sets forth the amino acid sequence of human acceptor sequence human 

kappa light chain variable region, accession# ABA26100.  

[0240] SEQ ID NO:113 sets forth the amino acid sequence of heavy chain variable region of the 

humanized 8A4 antibody hu8A4-VH_I.  

[02411 SEQ ID NO:114 sets forth the amino acid sequence of heavy chain variable region of the 

humanized 8A4 antibody hu8A4-VH_2.  

[02421 SEQ ID NO:115 sets forth the amino acid sequence of heavy chain variable region of the 

humanized 8A4 antibody hu8A4-VH3.  

[02431 SEQ ID NO:116 sets forth the amino acid sequence of light chain variable region of the 

humanized 8A4 antibody hu8A4-VL 1.  
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[02441 SEQ ID NO:117 sets forth the amino acid sequence of light chain variable region of the 

humanized 8A4 antibody hu8A4-VL 2.  

[02451 SEQ ID NO:118 sets forth the amino acid sequence of light chain variable region of the 

humanized 8A4 antibody hu8A4-VL_3.  

[0246] SEQ ID NO 119 sets forth the amino acid sequence of the mature heavy chain variable 

region of the mouse 7G6 antibody.  

[02471 SEQ ID NO: 120 sets forth the amino acid sequence of the mature light chain variable 

region of the mouse 7G6 antibody.  

[02481 SEQ ID NO: 121 sets forth the amino acid sequence of Kabat/Chothia composite CDR

HI of the mouse 7G6 antibody.  

[02491 SEQ ID NO: 122 sets forth the amino acid sequence of Kabat CDR--2 of the mouse 7G6 

antibody.  

[02501 SEQ ID NO: 123 sets forth the amino acid sequence of Kabat CDR-H3 of the mouse 7G6 

antibody.  

[0251] SEQ ID NO: 124 sets forth the amino acid sequence of Kabat CDR-L1 of the mouse 7G6 

antibody.  

[02521 SEQ ID NO: 125 sets forth the amino acid sequence of Kabat CDR-L2 of the mouse 7G6 

antibody.  

[02531 SEQ ID NO: 126 sets forth the amino acid sequence of Kabat CDR-L3 of the mouse 7G6 

antibody.  

[02541 SEQ ID NO: 127 sets forth the amino acid sequence of Kabat CDR--1 of the mouse 7G6 

antibody.  

[02551 SEQ ID NO: 128 sets forth the amino acid sequence of Chothia CDR-Hl of the mouse 

7G6 antibody.  

[0256] SEQ ID NO: 129 sets forth the amino acid sequence of Contact CDR-H1 of the mouse 

7G6antibody.  
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[02571 SEQ ID NO:130 sets forth the amino acid sequence of Chothia CDR-H2 of the mouse 

7G6antibody.  

[02581 SEQ ID NO:131 sets forth the amino acid sequence of AbM CDR-H2 of the mouse 7G6 

antibody.  

[0259] SEQ ID NO:132 sets forth the amino acid sequence of Contact CDR-H2 of the mouse 

7G6 antibody.  

[02601 SEQ ID NO:133 sets forth the amino acid sequence of Contact CDR-H3 of the mouse 

7G6 antibody.  

[02611 SEQ ID NO: 134 sets forth the amino acid sequence of Contact CDR-L1 of the mouse 

7G6 antibody.  

[02621 SEQ ID NO: 135 sets forth the amino acid sequence of Contact CDR-L2 of the mouse 

7G6 antibody.  

[02631 SEQ ID NO: 136 sets forth the amino acid sequence of Contact CDR-L3 of the mouse 

7G6 antibody.  

[0264] SEQ ID NO:137 sets forth the amino acid sequence of acceptor sequence human heavy 

chain variable region, accession# PDB 3U0T_VHI 

[02651 SEQ ID NO: 138 sets forth the amino acid sequence of human acceptor sequence human 

kappa light chain variable region, accession# PDB 3U0TVL 

[02661 SEQ ID NO:139 sets forth the amino acid sequence of heavy chain variable region of the 

humanized 7G6 antibody hu7G6-VHI.  

[02671 SEQ ID NO:140 sets forth the aminoacid sequence of heavy chain variable region of the 

humanized 7G6 antibody hu7G6-VI-_2.  

[02681 SEQ ID NO:141 sets forth the amino acid sequence of light chain variable region of the 

humanized 7G6 antibody hu7G6-VL.I 

[0269] SEQ ID NO:142 sets forth the amino acid sequence of light chain variable region of the 

humanized 7G6 antibody hu7G6-VL_2.  
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[02701 SEQ ID NO:143 sets forth the amino acid sequence of light chain variable region of the 

humanized 7G6 antibody hu7G6-VL_3.  

[0271 SEQ ID NO:144 sets forth the amino acid sequence of light chain variable region of the 

humanized 7G6 antibody hu7G6-VL_4.  

[0272] SEQ ID NO:145 sets forth the amino acid sequence of light chain variable region of the 

humanized 7G6 antibody hu7G6-VL_5.  

[02731 SEQ ID NO:146 sets forth the amino acid sequence of light chain variable region of the 

humanized 7G6 antibody hu7G6-VL_6 

[02741 SEQ ID NO:147 sets forth the amino acid sequence of light chain variable region of the 

humanized 7G6 antibody hu7G6-VL_7.  

[02751 SEQ ID NO:148 sets forth the amino acid sequence of light chain variable region of the 

humanized 7G6 antibody hu7G6-VL_8.  

[0276] SEQ ID NO: 149 sets forth the amino acid sequence of human germine sequence 

IGHVl-69-2*01, 

DEFINITIONS 

[02771 Monoclonal antibodies or other biological entities are typically provided in isolated form.  

This means that an antibody or other biologically entity is typically at least 50% w/w pure of 

interfering proteins and other contaminants arising from its production or purification but does 

not exclude the possibility that the monoclonal antibody is combined with an excess of 

pharmaceutically acceptable carrier(s) or other vehicle intended to facilitate its use. Sometimes 

monoclonal antibodies are at least 60%, 70%, 80%, 90%, 95% or 99% w/w pure of interfering 

proteins and contaminants from production or purification. Often an isolated monoclonal 

antibody or other biological entity is the predominant macromolecular species remaining after its 

purification.  

[02781 Specific binding of an antibody to its target antigen means an affinity and/or avidity of at 

least 106, 0,010,i0 , 1", or 10? MI Specific binding is detectable higher in 
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magnitude and distinguishable from non-specific binding occurring to at least one unrelated 

target. Specific binding can be the result of formation of bonds between particular functional 

groups or particular spatial fit (e.g., lock and key type) whereas nonspecific binding is usually 

the result of van der Waals forces. Specific binding does not however necessarilyimply that an 

antibody binds one and only one target.  

[02791 The basic antibody structural unit is a tetramer of subunits. Each tetramer includes two 

identical pairs of polypeptide chains, each pair having one "light" (about 25 kDa) and one 

"heavy" chain (about 50-70 kDa). The amino-terminal portion of each chain includes a variable 

region of about 100 to 110 or more amino acids primarily responsible for antigen recognition.  

This variable region is initially expressed linked to a cleavable signal peptide. The variable 

region without the signal peptide is sometimes referred to as a mature variable region. Thus, for 

example, a light chain mature variable region means a light chain variable region without the 

light chain signal peptide. The carboxy-terminal portion of each chain defines a constant region 

primarily responsible for effector function.  

[02801 Light chains are classified as either kappa or lambda. Heavy chains are classified as 

gamma, mu, alpha, delta, or epsilon, and define the antibody's isotype as IgG1 IgM, IgA, IgD and 

IgE.respectively. Within lightandheavy chains, the variable and constantregions arejoined by 

a "J" region of about 12 or more amino acids, with the heavy chain also including a "D" region 

of about 10 or more anino acids. See generally, Fundamental mmunology, Paul, W., ed., 2nd 

ed. Raven Press, N.Y., 1989, Ch. 7 (incorporated by reference in its entirety forall purposes).  

[02811 An immunoglobulin light or heavy chain variable region (also referred to herein as a 

"light chain variable domain" ("VL domain") or "heavy chain variable domain" ("VH domain"), 

respectively) consists of a "framework" region interrupted by three "complementarity 

determining regions" or "CDRs." The framework regions serve to aligntheCDRsforspecific 

binding to an epitope of an antigen. The CDRs include the amino acid residues of an antibody 

that are primarily responsible for antigen binding. From amino-terminus to carboxyl-terminus, 

both VL and VH domains comprise the following framework (FR) and CDR regions: FR1, 

CDR 1, FR2, CDR2. FR3, CDR3, and FR4. CDRs 1, 2. and 3 of a VL domain are also referred 

to herein, respectively, as CDR-1, CDR-L2, and CDR-L3; CDRs 1, 2, and 3 of a VH domain 
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are also referred to herein, respectively, as CDR-H1, CDR-H2, and CDRH-13. When the 

application discloses a VL sequence with R as the C-terminal residue, the R can alternatively be 

considered as being the N-terminal residue of the light chain constant region. Thus, the 

application should also be understood as disclosing the VL sequence without the C-terminal R.  

[02821 The assignment of amino acids to each VL and VI- domain is in accordance with any 

conventional definition of CDRs. Conventional definitions include, the Kabat definition (Kabat, 

Sequences ojProteins ofinmunoogicanterest(National Institutes of Health, Bethesda, MD, 

1987 and 1991), the Chothia definition (Chothia & Lesk, JMol. Biol. 196:901-917, 1987; 

Chothia el a., Nature 342:878-883, 1989); a composite of Chothia Kabat CDR in which CDR

Hi is a composite of Chothia and Kabat CDRs; the AbM definition used by Oxford Molecular's 

antibody modelling software; and, the contact definition of Martin etal (bioinfo.org.uk/abs) (see 

Table 1). Kabat provides a widely used numbering convention (Kabat numbering) in which 

corresponding residues between different heavy chains or between different light chains are 

assigned the same number. When an antibody is said to comprise CDRs by a certain definition 

of CDRs (e.g., Kabat) that definition specifies the minimum number of CDR residues present in 

the antibody (i.e., the Kabat CDRs). It does not exclude that other residues falling within another 

conventional CDR definition but outside the specified definition are also present. For example, 

an antibody comprising CDRs defined by Kabat includes among other possibilities, an antibody 

in which the CDRs contain Kabat CDR residues and no other CDR residues, and an antibody in 

which CDR II is a composite Chothia-Kabat CDR -1 and other CDRs contain Kabat CDR 

residues and no additional CDR residues based on other definitions.  
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Table I 

Conventional Definitions of CDRs Using Kabat Numbering 

Composite of 

Chothia 
Loop Kabat Chothia & AbM Contact 

Kabat 

Li L24-1L34 L24--L34 L24-L34 L24-L34 L30--L36 

12 L50--L56 L50--L56 L50-L56 L50-L56 L46--L55 

L3 L89--L97 L89--L97 L89--L97 L89--L97 L89--L96 

H1 H31-135B H26-H-132.1.34* H26I-135B H26--135B 1-130-135B 

H2 H50-H65 H52--H56 H50-H65 H50-H58 H47-H58 

H3 H95-H102 H95--H102 H95--H102 H95-H102 H93--HIO 

*CDR-H-1 by Chothia can end at H32, H33, or 134 (depending on the length of 

the loop). This is because the Kabat numbering scheme places insertions of extra 

residues at 35A and 35B.,whereas Chothia numbering places them at IA and 

31B. If neither H35A nor H35B (Kabat numbering) is present, the Chothia CDR

H1I loop ends atH32. If only135Ais present, itends atH33. IfbothH35Aand 

1-135B are present, it ends at 1-134.  

[02831 The tern "antibody" includes intact antibodies and binding fragments thereof Typically, 

fragments compete with the intact antibody from which they were derived for specific binding to 
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the target including separate heavy chains, light chains Fab, Fab', F(ab')2, F(ab)c, Dabs, 

nanobodies, and Fv. Fragments can be produced by recombinant DNA techniques, or by 

enzymatic or chemical separation of intact immunoglobulins. The term antibodyv" also includes 

a bispecific antibody and/or a humanized antibody. A bispecific or bifunctional antibody is an 

artificialhybridantibodyhaving two different heavy/light chain pairs aid two different binding 

sites (see, e.g., Songsivilai amd Lachmann, Clin. Exp. nmunol., 79:315-321 (1990); Kostelny et 

al., J. mmunol., 148:1547-53 (1992)). In some bispecific antibodies, the two different 

heavy/light chain pairs include a humanized 5G8, 6A0, 8A4, or 7G6 heavy chain/light chain 

pairand a heavy chain/light chain pair specific for a different epitope on tau than that bound by 

5G8, 6A10, 8A4, or 7G6.  

[0284 In some bispecific antibodies, one heavy chain/light chain pair is a humanized 5G8 

antibody, humanized 6A10 antibody, humanized 8A4 antibody, or humanized 7G6 antibody as 

further disclosed below and the other heavy chain/light chain pair is from an antibody that binds 

to a receptor expressed on the blood brain barrier, such as an insulin receptor, an insulin-like 

growth factor (IGF) receptor, a leptin receptor, or a lipoprotein receptor, or atransferrin receptor 

(Friden et al., Proc. Nal. Acad. Sci. USA 88:4771-4775, 1991; Friden etal., Science 259:373

377, 1993). Such a bispecific antibody can be transferred cross the blood brain barrier by 

receptor-mediated transcytosis. Brain uptake of the bispecific antibody can be further enhanced 

by engineering the bi-specific antibody to reduce its affinity to the blood brain barrier receptor.  

Reduced affinity for the receptor resulted in a broader distribution in the brain (see. e.g. .Atwal et 

al., Sci. Trans. Med. 3, 84ra43, 2011; Yu et al., Sci. Trans. Med. 3, 84ra44, 2011).  

[02851 Exemplary bispecific antibodies can also be: (1) a dual-variable-domain antibody (DVD

Ig), where each light chain and heavy chain contains two variable domains in tandem through a 

short peptide linkage (Wu et al., Generation and Characterization of a Dual Variable Domain 

Inmunoglobulin (DVD-Ig T") Molecule, In: Antibody Engineering, Springer Berlin Heidelberg 

(2010)); (2) a Tandab, which is a fusion of two single chain diabodies resulting in a tetravalent 

bispecific antibody that has two binding sites for each of the target antigens; (3) a flexibody, 

which is a combination of scFys with a diabodv resulting in a multivalent molecule; (4) a so

called "dock and lock" molecule, basedon the "dimerization and docking domain" in Protein 

Kinase A, which, when applied to Fabs, can yield a trivalent bispecific binding protein consisting 
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of two identical Fab fragments linked to a different Fab fragment; or (5) a so-called Scorpion 

molecule, comprising, e.g., two scFvs fused to both termini of a human Fe-region. Examplesof 

platforms useful for preparing bispecific antibodies include BiTE (Micromet), DART 

(MacroGenics), Fcab and Mab2 (F-star), Fe-engineered IgGi (Xcncor) or DuoBody (based on 

Fab arm exchange, Genmab).  

[02861 The term "epitope" refers to a siteon an antigen to which an antibody binds. An epitope 

can be formed from contiguous amino acids or noncontiguous amino acids juxtaposed by tertiary 

folding of one or more proteins. Epitopes formed from contiguous amino acids (also known as 

linear epitopes) are typically retained on exposure to denaturing solvents whereas epitopes 

formed by tertiary folding (also known as conformational epitopes) are typically loston 

treatment with denaturing solvents. An epitope typically includes at least 3, and more usually, at 

least 5 or 8-10 amino acids in a unique spatial conformation. Methods of determining spatial 

conformation of epitopes include, for example, x-ray crystallography and 2-dimensional nuclear 

magnetic resonance. See, e.g. Epitope Mapping Protocols, in Methods in Molecular Biology, 

Vol. 66, Glenn E. Morris, Ed.(1996).  

[02871 Antibodies that recognize the same or overlapping epitopes can be identified in a simple 

imnunoassay showing the ability of one antibody to compete with the binding of another 

antibodytoatargetantigen. The epitope ofan antibody can also be defined X-ray 

crystallography of the antibody bound to its antigen to identify contact residues. Alterativel, 

two antibodies have the same epitope if all amino acid mutations in the antigen that reduce or 

eliminate binding of one antibody reduce or eliminate binding of the other. Twoantibodieshave 

overlapping epitopes if some amino acid mutations that reduce or eliminate binding of one 

antibody reduce or eliminate binding of the other.  

[02881 Competition between antibodies is determined by an assay in which an antibody under 

test inhibits specific binding of a reference antibody to a common antigen (see, e.g. Junghans et 

al., Cancer Res. 50:1495, 1990). A test antibody competes with a reference antibody if an 

excess of a test antibody (e.g., at least 2x, 5x, 1Ox, 20x or 100x) inhibits binding of the reference 

antibodyby at least 50% as measured in a competitive binding assay. Some testantibodies 

inhibit binding of the references antibody by at least 75%, 90% or 99%. Antibodies identified by 
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competition assay (competing antibodies) include antibodies binding to the same epitope as the 

reference antibody and antibodies binding to an adjacent epitope sufficiently proximal to the 

epitope bound by the reference antibody for steric hindrance to occur.  

[02891 The term "pharmaceutically acceptable" means that the carrier, diluent, excipient, or 

auxiliary is compatible with the other ingredients of the formulation and not substantially 

deleterious to the recipient thereof 

[02901 The term "patient"includes human and other mammalian subjects that receive either 

prophylactic or therapeutic treatment.  

[02911 An individual is at increased risk of a disease if the subject has at least one known risk

factor (e.g., genetic, biochemical, family history, and situational exposure) placing individuals 

with that risk factor at a statistically significant greater risk of developing the disease than 

individuals without the risk factor.  

[02921 The ten "biological sample"refers to a sample of biological material within or 

obtainable from a biological source, for example a human or mammalian subject. Such samples 

can be organs, organelles, tissues, sections of tissues, bodily fluids, peripheral blood, blood 

plasma, blood serum, cells, molecules such as proteins and peptides, and any parts or 

combinations derived therefrom. The term biological sample can also encompass any material 

derived by processing the sample. Derived material can include cells or their progeny.  

Processing of the biological sample may involve one or more of filtration, distillation, extraction, 

concentration, fixation, inactivation of interfering components, and the like.  

[02931 The tern "control sample" refers to a biological sample not known or suspected to 

include tau-related disease-affected regions, or at least not known or suspect to include diseased 

regions of a given type. Control samples can be obtained from individuals notafflicted with the 

tau-related disease. Alternatively, control samples can be obtained from patients afflicted with 

the tan-related disease. Such samples can be obtained at the same time as a biological sample 

thought to comprise the tau-related disease or on a different occasion. A biological sample and a 

control sample can both be obtained from the same tissue. Preferably, control samples consist 

essentially or entirely of normal, healthy regions and can be used in comparison to a biological 

sample thought to comprise tan-related disease-affected regions. Preferably, the tissue in the 
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control sample is the same type as the tissue in the biological sample. Preferably, the tau-related 

disease-affected cells thought to be in the biological sample arise from the same cell type (e.g., 

neurons or glia) as the type of cells in the control sample.  

[02941 The term "disease" refers to any abnormIal condition that impairs physiological function.  

The term is used broadly to encompass any disorder, illness, abnormality, pathology, sickness, 

condition, or syndrome in which physiological function is impaired, irrespective of the nature of 

the etiology.  

[02951 The term "symptom" refers to a subjective evidence of a disease, such as altered gait, as 

perceived by the subject. A "sign" refers to objective evidence of a disease as observed by a 

physician.  

[0296] The term "positive response to treatment" refers to a more favorable response in an 

individual patient or average response in a population of patients relative to an average response 

in a control population not receiving treatment.  

[02971 For purposes of classifying amino acids substitutions as conservative or nonconservative, 

aminoacids are grouped as follows: Group I (hydrophobic side chains): met, ala, val, leu, ile; 

Group II (neutral hydrophilic side chains): cys, ser, thr; Group III (acidic side chains): asp, glu; 

Group IV (basic side chains): asn, gn, his, lys, arg; Group V (residues influencing chain 

orientation): gly, pro; and Group VI (aromatic side chains): trp, tyr, phe. Conservative 

substitutions involve substitutions between amino acids in the same class. Non-conservative 

substitutions constitute exchanging a member of one of these classes for a member of another.  

[02981 Percentage sequence identities are determined with antibody sequences maximally 

aligned by the Kabat numbering convention. After alignment, if a subject antibody region (e.g., 

the entire mature variable region of a heavy or light chain) is being compared with the same 

region of a reference antibody, the percentage sequence identity between the subject and 

reference antibody regions is the number of positions occupied by the same amino acid in both 

the subject and reference antibody region divided by the total number of aligned positions of the 

two regions, with gaps not counted, multiplied by 100 to convert to percentage.  
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[02991 Compositions or methods "comprising" or "including" one or more recited elements may 

include other elements not specifically recited. For example, a composition that "comprises" or 

"includes" an antibody may contain the antibody alone or in combination with other ingredients.  

[03001 Designation of a range of values includes all integers within or defining the range, and all 

subranges defined by integers within the range.  

[03011 Unless otherwise apparent from the context, the term "about" encompasses insubstantial 

variations, such as values within a standard margin of error of measurement (e.g., SEM) of a 

stated value.  

[03021 Statistical significance means p<0.05.  

[03031 The singular forms of the articles "a," "an,"and "the" include plural references unless the 

context clearly dictates otherwise. For example, the term "a compound" or "at least one 

compound" can include a plurality of compounds, including mixtures thereof 

DETAILED DESCRIPTION 

. General 

[03041 The invention provides antibodies that specifically bind to tau. Some exemplary binding 

specificities of antibodies of the invention are characterized by specific binding to a pepide 

consisting of residues 199-213 or a peptide consisting of residues 262-276 of SEQ ID NO:3 

(corresponding to residues 257-271 or 320-334, respectively, of SEQ ID NO:1). or to both 

peptides. Exemplary antibodies of the invention are 5G8, 6A 10, 8A4, and 7G6. Some 

antibodies bind to ain epitope including at least one residue from residues 199-213 or at least one 

residue from residues 262-276 of SEQID NO:3 or both. Some antibodies bind to an epitopein 

which all residues of the epitope are within residues 119-213 or residues 262-276 of SEQ ID 

NO:3 or both. Some antibodies bind to an epitope formed from amino acids within both residues 

199-213 and 262-276 of SEQ ID NO:3. Some antibodies bind to an epitope within residues 199

213 of SEQ ID NO:3 or with residues 262-276 of SEQ ID NO:3. Some antibodies bind to tau 

irrespective of phosphorvlation state. Some antibodies inhibit ordelaytau-associated 

pathologies and associated symptomatic deterioration. Although an understanding of mechanism 
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is not required for practice of the invention, a reduction in toxicity may occur as a result of the 

antibody inducing phagocytosis of tau, inhibiting tau from inter or intramolecular aggregation, or 

from binding to other molecules, by stabilizing a non-toxic conformation, by inhibiting 

intercellular or intracellular transmission of pathogenic tau forms. by blockade of tau 

phosphorylation, by preventing binding of tau to cells, or by inducing proteolytic cleavage of tau, 

amongothermechanisms. The antibodies of the invention or agents that induce such antibodies 

can be used in methods of treating or effecting prophylaxis of Alzheimer's and other diseases 

associated with tau.  

I. Target Molecules 

[03051 Unless otherwise apparent from the context, reference to tau means a natural human form 

of tau including all isoforms irrespective of whether postranslational modification (e.g. , 

phosphorylation, glycation, or acetvlation) is present. There are six major isoforms (splice 

variants)oftau occurring in the human brain. The longest of these variants has 441 amino acids, 

of which the initial met residue is cleaved. Residues are numbered according to the 441 isoform.  

Thus, for example, reference to a phosphorylation at position 404 means position 404 of the 441 

isoform, or corresponding position of any other isoformwhen maximally aligned with the 441 

isoform. The amino acid sequences of the isoforms and Swiss-Prot numbers are indicated below.  

P10636-8 (SEQ ID NO:1) 

DSQ ATA EVI LKQ L 

130 140 150 16 120; k 

2:0 260 ~ 2 20 29:0 
SRQAVMDKVKKGTNKQOGKQIKjLN'SCSDIH 

310 30 330 340 30 36
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13 1V 1 1 AK iI T 160 'P, 10 180l!VQ 0SkSWK UKkAKC Y 

KIATRGAAI(JKtiANATRAKIPPWAPKTP!PSGEW kSGD R SQYS POWSPOWGS 
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(G303V); a serine to asparagine mutation at position 305 (S305N); a glycine to serine mutation 

ataminoacid position 335 (G335S); a valine to methionine mutation at position 337 (V337M); a 

glutamic acid to valine mutation at position 342 (E342V); a lysine to isoleucine mutation at 

amino acid position 369 (K3691); a glycine to arginine mutation at amino acid position 389 

(G389R);and anargininetotryptophan mutation at amino acid position 406 (R406W).  

[03071 Tau can be phosphorylated at one or more amino acid residues including tyrosine at 

amino acid positions 18, 29, 97, 310, and 394, seine at amino acid positions 184, 185, 198, 199, 

202, 208, 214,235, 237, 238, 262, 293, 324, 356, 396, 400, 404, 409, 412, 413, and 422; and 

threonine at amino acids positions 175, 181, 205, 212,217, 231, and 403.  

Unless otherwise apparent from context, reference to tau, or their fragments includes the natural 

human amino acid sequences including isoforms, mutants, and allelic variants thereof 

III. Antibodies 

A. Binding Specificity and Functional Properties 

[03081 The invention provides antibodies that bind to tau. Some antibodies bind to tau 

irrespective of phosphorylation state. Some antibodies bind to an epitope not including a residue 

subject to phosphorylation. These antibodies can be obtained by immunizing with a tau 

polypeptide purified from a natural source or recombinantly expressed. Antibodies can be 

screened for binding tau in unphosphorylated form as well as a form in which one or more 

residues susceptible to phosphorylation are phosphorylated. Such antibodies preferably bind 

with indistinguishable affinities or at least within a factor of 1.5, 2 or 3-fold to phosphorylated 

tau compared to non-phosphorylated tau (i.e., are "pan-specific"). 5G8. 6A10, 8A4, and 7G6 are 

examples of pan-specific monoclonal antibodies. The invention also provides antibodies binding 

to the same or to an overlapping epitope as that of 508, 6A10, 8A4, or 7G6. Also included are 

antibodies competing for binding to tau with 5G8, 6A10, 8A4, or 7G6.  

[03091 The above-mentioned antibodies can be generated de novo by immunizing with a full 

length tau polypeptide or peptide fragment thereof. Such peptides are preferably attached to a 

heterologous conjugate molecule that helps elicit an antibody response to the peptide.  

Attachment can be direct or via a spacer peptide oramino acid. Cysteine is used as a spacer 

aminoacid because itsfree SH group facilitates attachment of a carrier molecule. A polyglycine 
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linker (e.g. .2-6 glycines), with or without a cysteine residue between the glycines and the 

peptide can also be used. The carrier molecule serves to provide a T-cell epitope that helps elicit 

an antibody response against the peptide. Several carriers are commonly usedparticularly 

keyhole limpet henocyanin (KLH), ovalbunin and bovine serum albumin (BSA). Peptide 

spacers can be added to peptide iminunogen as part of solid phase peptide synthesis. Carriers are 

typically added by chemical cross-linking. Some examples of chemical crosslinkers that can be 

used include cross-N-inaleimido-6-aminocaproyl ester or m-maleimidobenzol-N 

hydroxysuccinimide ester (MBS) (see for example, Harlow, E. et al., Antibodies: A Laboratory 

Manual, Cold Spring Harbor Laboratory Press, Cold Spring Harbor, N.Y. 1988; Sinigaglia et al., 

Nature, 336:778-780 (1988); Chicz et al., J. Exp. Med., 178:27-47 (1993); Hammer et al., Cell 

74:197-203 (1993); Falk K. et al., Immunogenetics, 39:230-242 (1994); WO 98/23635; and, 

Southwood et al. J. Immunology, 160:3363-3373 (1998)). The carrier and spacer if present can 

be attached to either end of the imnmnogen.  

[0310] A peptide with optional spacer and carrier can be used to immunize laboratory animals or 

B-cells as described in more detail below. Hybridoma supernatants can be tested for ability to 

bind phosphorylated and non-phosphorylated forms of tau, such as, for example, a full-length 

isoform of tau with position 404 in phosphorylated form. The peptide can be attached to a 

carrier or other tag to facilitate the screening assay. Inthis case, the carrierortag is 

preferentially different than the combination of spacer and carrier molecule used for 

immunization to eliminate antibodies specific for the spacer or carrier rather than the tau peptide.  

Any of the tau isoforms can be used.  

[03111 The invention provides monoclonal antibodies binding to epitopes within tau. An 

antibody designated 5G8 is one such exemplary mouse antibody. Unless otherwise apparent 

from the context, reference to 5G8 should be understood as referring to any of the mouse, 

chimeric, veneered, and humanized forms of this antibody. The antibody has been deposited as 

[DEPOSIT NUMBER]. This antibody is further characterized by its ability to bind both 

piosphorylated and unphosphorylated tau, both non-pathological and pathological forms and 

conformations of tau, and misfolded/aggregated forns of tau.  
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[03121 Additional antibodies that compete with 5G8 for binding to tau and/or bind the sane or 

overlapping epitope as 5G8 have been isolated designated 6A10, 8A4, 7G6, and 3D6 and 

produced by hybridomas of the same names. 6A10 has variable heavy and light regions 

characterized by SEQ ID N0:49 and SEQ ID NO:50 respectively andare of mouse isotopes 

IgiG/kappa. 6A 10 has mature variable heavy and light regions (after cleavage of signal peptide) 

characterized by SEQ ID NO:63 and SEQ ID NO:64 respectively. Unless otherwise apparent 

from the context, reference to 6A10 should be understood as referring to any of the mouse, 

chimeric, veneered, and humanized fons of this antibody. 6A10 has been deposited as 

[DEPOSIT NUMBER]. 6A10 is further characterized by its ability to bind both phosphorylated 

and unphosphorylated tau, both non-pathological and pathological forms and conformations of 

tau, and misfolded/aggregated forms of tau.  

[03131 7G6 has variable heavy and light regions characterized by SEQ ID NO:51 and SEQ ID 

NO:52, respectively and are of mouse isotopes IgG2b/kappa. 7G6 has mature variable heavy 

and light regions (after cleavage of signal peptide) characterized by SEQ ID NO:119 and SEQ 

ID NO:120 respectively. Unless otherwise apparent from the context, reference to 7G6 should 

be understood as referring to any of the mouse, chimeric, veneered, and humanized forns of this 

antibody. 7G6 has been deposited as [DEPOSIT NUMBERI. 7G6 is further characterized by its 

ability to bind both phosphorylatedand unphosphorylated tau, both non-pathological and 

pathological forms and conformations of tau, and nisfolded/aggregated forms of tau.  

[0314] 8A4 has variable heavy and light regions characterized by SEQ ID NO:53 and SEQ ID 

NO: 54, respectively and are of mouse isotopes IgG1/kappa. 8A4 has mature variable heavy and 

light regions (after cleavage of signal peptide) characterized by SEQ ID NO:91 and SEQ ID 

NO:92 respectively. Unless otherwise apparent from the context, reference to 8A4 should be 

understood as referring to anyof the mouse, chimeric, veneered, and humanized forms of this 

antibody. 8A4 has been deposited as [DEPOSITNUMBER]. 8A4 is further characterized by its 

ability to bind both phosphorylated and unphosphorylated tau, both non-pathological and 

pathological forms and conformations of tau, and misfolded/aggregated forms of tau.  

[03151 3D6 has mature variable heavy and light regions characterized by SEQ ID NO: 55 and 

SEQID NO:59, respectively and are of mouse isotypes IglI kappa. For 3D6, the three heavy 
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chain CDRs are as defined by Kabat/Chothia Composite (SEQ ID NOs: 56, 57, and 58) and the 

three light chain CDRs are as defined by Kabat (SEQ ID NOs: 60, 61, and 62). For 3D6 and 

humanized variants thereof, see PCT/1B2017/052544, which is incorporated by reference in its 

entiretyforallpurposes. Unlessothei-se apparentfrom the contextreferenceto3D6 should 

be understood as referring to any of the mouse, chimeric, veneered, and humanized forms of this 

antibody. 3D6 has been deposited as [DEPOSIT NUMBER]. 3D6 is further characterized by its 

ability to bind both phosphorylated and unphosphorylated tau., both non-pathological and 

pathological forns and conformations of tau and misfolded/aggregated forms of tau.  

[03161 Optionally, the antibodies of the invention do not include a 6A10 antibody as disclosed in 

PCT/IB2017/052544. Optionally, the antibodiesof the invention do notinclude an 8A4 

antibody. Optionally, the antibodies of the invention do not include a 7G6 antibody. Optionally, 

the antibodies of the invention do not include a 3D6 antibody as disclosed in 

PCT/IB2017/052544.  

[0317] Some antibodies of the invention bind to the same or overlapping epitope as an antibody 

designated 5G8, 6A10 8A4, 7G6, or 3D6. The sequences of the heavy and light chain mature 

variable regions of 5G8 are designated SEQ ID NOs: 7 and 8 respectively. The sequences of the 

heavy and light chain mature variable regionsof 6A10 are designated SEQ ID NOs: 63 and 64 

respectively. The sequences of the heavy and light chain mature variable regions of 8A4are 

designated SEQ ID NOs: 91 and 92 respectively. The sequences of the heavy and light chain 

mature variable regions of 7G6 are designated SEQ ID NOs: 119 and 120 respectively. The 

sequences of the heavyand light chain mature variable regions of 3D6 are designated SEQ ID 

NOs: 55 and 59 respectively. Other antibodies having such a binding specificity can be 

produced by immunizing mice with tau or a portion thereof including the desired epitope and 

screening resulting antibodies for binding to tauoptionally in competition with an antibody 

having the variable regions of mouse 5G8, 6AI0 8A4, 7G6, or 3D6 (IgG Ikappa). Fragments of 

tau including the desired epitope can be linked to a carrier that helps elicit an antibody response 

to the fragment and/or be combined with an adjuvant the helps elicit such a response. Such 

antibodies can be screened for differential binding to tau or a fragment thereof compared with 

mutants of specified residues. Screening against such mutants more preciselydefines the 

binding specificity to allow identification of antibodies whose binding is inhibited by 
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mutagenesis of particular residues and which are likely to share the functional properties of other 

exemplified antibodies. The mutations can be systematic replacement substitution with alanine 

(or serine if an alanine is present already) one residue at a time, or more broadly spaced intervals., 

throughout the target orthroughout a section thereof in which an epitope is knownto reside. If 

the same set of mutations significantly reduces the binding of two antibodies, the two antibodies 

bind the same epitope.  

[03181 Antibodies having the binding specificity of a selected inurine antibody (e.g., 5G8, 6A10, 

8A4, 7G6, or 3D6) can also be produced using a variant of the phage display method. See 

Winter, WO 92/20791. This method is particularly suitable for producing human antibodies. In 

this method, either the heavy or light chain variable region of the selected inurine antibody is 

used as a starting material. If, for example, a light chain variable region is selected as the 

starting material, a phage library is constructed in which members display the same light chain 

variable region (i.e., the murine starting material) and a different heavy chain variable region.  

The heavy chain variable regions can for example be obtained from a library of rearranged 

human heavy chain variable regions. A phage showing strongspecific binding for tau or a 

fragment thereof (e.g.. at least 108 and preferably at least 10' M") is selected. The heavy chain 

variable region from this phage then serves as a starting material for constructing a further phage 

library. In this library, each phage displays the same heavy chain variable region (i.e., the region 

identified from the first display library) and a different light chain variable region. The light 

chain variable regions can be obtained for example from a library of rearranged human variable 

liiht chain regions. Again, phage showing strong specific binding for tau or a fragment thereof 

are selected. The resulting antibodies usually have the same or similar epitope specificity as the 

murine starting material.  

[03191 Kabat/Chothia Composite CDRs of the heavy chain of 5G8 are designated SEQID NOs: 

1, 12, and 13, respectively, and Kabat CDRs of the light chain of 5G8 are designated SEQ ID 

NOs: 14, 15, and 16, respectively.  

[0320] Table 2 indicates the 5G8 CDRs as defined by Kabat, Chothia, Composite of Chothia 

and Kabat (also referred to herein as "Kabat/Chothia Composite"), AbM, and Contact.
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Table 2 

5G8 CDRs as defined by Kabat, Chothia, Composite of Chothia and Kabat, AbM, and 

Contact 

Composite of 

Loop Kabat Chothia Chothia AbM Contact 

& Kabat 

L24--L34 L24-L34 L24--L34 L24--L34 L30--L36 
L1 

SEQ ID NO:14 SEQ ID NO:14 SEQ ID NO:14 SEQ I) NO:14 SEQ I) NO: 24 

L50--L56 L50-L56 L50--L56 L50--L56 L46--L55 
L2 

S EQ ID NO15 SEQ ID NO: 15 SEQ ID NO: 15 SEQ ID NO: 15 SEQ ID NO: 25 

L89-L97 L89--L97 L89--L97 L89--L97 L89-L96 
L3 

SEQID NO: 16 SEQ ID NO:16 SEQ ID NO: 16 SEQ ID NO: 16 SEQ ID NO:26 

1-13i-H35B H26-H32 H26-1H35B -126-H35B H30-1H35B 
HI 

SEQ ID NO: 17 SEQ ID NO:18 SEQ ID NO:II SEQ ID NO:II SEQ ID NO:19 

H50--H65 H52--H56 H50--H65 H50-H58 H47--H58 
H2 

SEQ IDNO 12 SEQ ID NO:)20 SEQ ID NO: 12 SEQ ID NO:21 SEQ ID NO:22 

H95--H102 H95--H102 H95--H102 H95--H102 H93--HIOI 
H3 

SEQ ID NO: 13 SEQ ID NO:13 SEQ ID NO: 13 SEQ ID NO: 13 SEQ ID NO:23 

[03211 Kabat/Chothia Composite CDRs of the heavy chain of 6A10 are designated SEQID 

NOs: 65-67, respectively, and Kabat CDRs of the light chain of 6A10 are designated SEQ ID 

NOs: 68-70, respectively.  
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[0322] Table 3 indicates the 6A10 CDRs as defined by Kabat, Chothia, Cornposite of Chothia 

and Kabat (also referred to herein as "Kabat/Chothia Composite"), AbM, and Contact.  

Table 3 

6A10 CDRs as defined by Kabat, Chothia, Composite of Chothia and Kabat, AbM, 

and Contact 

Composite of 

Chothia 
Loop Kabat Chothia & AbM Contact 

Kabat 

L24-L34 
L24--L34 L24-L34 L24-L34 L30--L36 

LI SEQID NO:68 
SEQ ID NO:68 SEQID NO:68 SEQ ID NO:68 SEQ ID NO:78 

L50--L56 L50--L56 L50--L56 L50-L56 L46-L55 
L2 

SEQID NO:69 SEQ ID NO:69 SEQ ID NO:69 SEQ ID NO:69 SEQ ID NO:79 

L89-L97 L89-L97 L89-L97 L89-L97 L89-L96 
L3 

SEQ ID NO:70 SEQ ID NO:7 SEQ I) NO:70 SEQ ID NO: 70 SEQ I) NO:80 

H31-H35B H26--H32..H34* H26-H35B* H26-H35B H30-H35B 
HI 

SEQ ID NO:7I SEQ ID NO:72 SEQ ID NO:65 SEQ ID NO:65 SEQ ID NO:73 

H50-H65 H52-H56 H50-1H65 H50-1-158 H47-H58 
H2 

SEQID NO:66 SEQ ID NO:74 SEQ ID NO:66 SEQ ID NO:75 SEQ I) NO:76 
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Composite of 

Chothia 
Loop Kabat Chothia & AbM Contact 

Kabat 

1-195-1102 

H3 H95--H102 H95--H1O2sEQ H95--H102 H93--HO1 

SEQ ID NO:67 ID NO:67 SEQ ID NO:67 SEQ IDNO:77 

SEQ ID NO:67 

[03231 Kabat/Chothia Composite CDRs of the heavy chain of 8A4 are designated SEQID NOs: 

93-95, respectively, and Kabat CDRs of the light chain of 8A4 are designated SEQ ID NOs: 96

98, respectively.  

[03241 Table 4 indicates the 8A4 CDRs as defined by Kabat, Chothia, Composite of Chothia 

and Kabat (also referred to herein as "Kabat/Chothia Composite"), AbM, and Contact.  
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Table 4 

8A4 CDRs as defined by Kabat, Chothia, Composite of Chothia and Kabat, AbM, and 

Contact 

Composite of 

Chothia 
Loop Kabat Chothia & AbM Contact 

Kabat 

L24-L34 
L24-L34 L24-L34 L24-L34 L30-L36 

Li SEQ ID NO:96 
SEQ ID NO:96 SEQ ID NO:96 SEQ ID NO:96 SEQ ID NO:106 

L50-L56 L50--L56 L50--L56 L50-L56 L46--L55 
L2 

SEQ ID NO:97 SEQ ID NO:97 SEQ ID NO: 97 SEQ ID NO:97 SEQ ID NO:107 

L89--L97 L89--L97 L89--L97 L89=-L97 L89--L96 
L3 

SEQ ID NC)98 SEQ ID NO:98 SEQ ID NO:98 SEQ ID NO:98 SEQ ID NO:108 

H3i--H35B H26--H32..H34* H26--H35B* H26--H35B H30-H35B 
Hi 

SEQ ID NO:99 SEQ ID NO:100 SEQ D NO:93 SEQ ID NO:93 SEQ ID NO:101 

H50-H65 H52-156 H50-165 H50--H58 H47--H58 
112 

SEQ ID NO:94 SEQ ID NO:102 SEQ ID NO:94 SEQ ID NO:103 SEQ ID NO:104 

H95--H102 H95-4H102 H95--H102 H95--H102 H93-H101 
H3 

SEQ ID 0:95 SEQ ID NO:95 SEQ ID NO:95 SEQ I) NO:95 SEQ ID NO:105 
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[03251 Kabat/Chothia Composite CDRs of the heavy chain of 7G6 are designated SEQID NOs: 

121-123, respectively, and Kabat CDRs of the light chain of 7G6 are designated SEQID NOs: 

124-126, respectively.  

[03261 Table 5 indicates the 7G6 CDRs as defined by Kabat, Chothia, Composite of Chothia 

and Kabat (also referred to herein as "Kabat/Chothia Composite"), AbM, and Contact.  
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Table 5 

7G6 CDRs as defined by Kabat, Chothia, Composite of Chothia and Kabat, AbM and Contact 

Composite of 

Chothia 
Loop Kabat Chothia & AbM Contact 

Kabat 

L24--L34 
L24-L34 L24-L34 L24--L34 L30--L36 

Li SEQ IDN 0124 
SEQ ID NO:124 SEQ ID NO:124 SEQ ID NO:124 SEQ ID NO:134 

L50-L56 L50-L56 L50-L56 L50-L56 L46--L55 
L2 

SEQ iD NO:125 SEQ ID NO:125 SEQ iD NO: 125 SEQ I) NO:125 SEQ ID NO:135 

L89-L97 L89--L97 L89-L97 L89--L97 L89-L96 
12'

SEQID NO:126 SEQ ID NO:126 SEQID NO:126 SEQ ID NO:126 SEQ ID NO:136 

H31--H35B H26--H32.H34* H26-H35B* H26-H35B H30--H35B 
HI 

SEQ ID NO:127 SEQ ID NO:128 SEQ ID NO:121 SEQ ID NO:121 SEQ ID NO:129 

1-150-465 H52--156 1-150-1H65 1-150-1H58 H47--H58 
H2 

SEQ ID NO:122 SEQ ID NO:130 SEQ ID NO:122 SEQ ID NO:131 SEQ ID NO: 132 

H95--H102 H95--H102 H95--H102 H95--H102 H93-H101 
H3 

SEQ ID NO 123 SEQ ID NO: 123 SEQID NO123 SEQ ID NO:123 SEQ ID NO:133 
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[03271 Other antibodies can be obtained by mutagenesis of cDNA encoding the heavy and light 

chains of an exemplary antibody, such as 5G8, 6A10, 8A4, 7G6, or 3D6. Monoclonal antibodies 

that are at least 70%, 80%, 90%, 95%, 96%, 97%, 98%. or 99% identical to 5G8, 6A10, 8A4, or 

7G6 in amino acid sequence of the mature heavy and/or light chain variable regions and maintain 

its functional properties, and/or which differ from the respective antibody by a small number of 

functionally inconsequential amino acid substitutions (e.g., conservative substitutions), deletions, 

or insertions are also included in the invention. Monoclonal antibodies having at least one or all 

six CDR(s) as defined by any conventional definition, but preferably Kabat, that are 90%, 95%, 

99% or 100% identicalto corresponding CDRsof 5G8, 6A10, 8A4, or 7G6 arealso included.  

[03281 The invention also provides antibodies having some or all (e.g., 3, 4, 5, and 6) CDRs 

entirely orsubstantially from 5G8, 6AIO, 8A4, or 7G6. Such antibodiescaninclude heavy 

chain variable region that has at least two, and usually all three, CDRs entirely or substantially 

from the heavy chain variable region of 5G8, 6A10, 8A4, or 7G6 and/or a light chain variable 

region having at least two, and usually all three, CDRs entirely or substantially from the light 

chain variable region of 5G8, 6A 10, 8A4, or 7G6. The antibodies can include both heavy and 

light chains. A CDR is substantially from a corresponding 5G8, 6A10, 8A4, or 7G6 CDR when 

it contains no more than 4, 3, 2, or I substitutions. insertions. or deletions. except that CDR-H2 

(when defined by Kabat) can have no more than 6, 5, 4, 3, 2, or I substitutions, insertions, or 

deletions. Such antibodies can have at least 70%, 80%, 90% 95%, 96%, 97%, 98%, or 99% 

identity to 5G8, 6A10, 8A4, or 7G06 in the amino acid sequence of the mature heavy and/or light 

chain variable regions and maintain their functional properties, and/or differ from 5G8 by a small 

number of functionally inconsequential amino acid substitutions (e.g., conservative 

substitutions), deletions, or insertions.  

[03291 Some antibodies identified by such assays can bind to monomeric, misfolded, aggregated, 

phosphorylated, or unphosphorylated forms of tau or otherwise. Likewise, some antibodies are 

immunoreactive on non-pathological and pathological forns and conformations of tau.  

B. Non-Human Antibodies 

[03301 The production of other non-human antibodies, e.g.. murine, guinea pig, primate, rabbit 

or rat, against tau or a fragment thereof can be accomplished by, for example, immunizing the 
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animal with tauora fragment thereof. SeeHarilow&Lane,Antibodies,ALaborator vManual 

(CSHP NY, 1988) (incorporated by reference for all purposes). Such an immunogen can be 

obtained from a natural source, by peptide synthesis, or by recombinant expression. Optionally, 

the immunogen can be administered fused or otherwise complexed with a carrier protein.  

Optionally, the immunogen can be administered with an adjuvant. Several typesofadjuvantcan 

be used as described below. Complete Freund's adjuvant followed by incomplete adjuvant is 

preferred for immunization of laboratory animals. Rabbits or guinea pigs are typically used for 

making polyclonal antibodies. Mice are typically used for making monoclonal antibodies.  

Antibodies are screened for specific binding to tau or an epitope within tau. Such screening can 

be accomplished by determining binding of an antibody to a collection of tau variants, and 

deternining which tau variants bind to the antibody. Binding can be assessed, for example, by 

Western blot, FACS or ELISA.  

C. Humanized Antibodies 

[03311 A humanized antibody is a genetically engineered antibody in which CDRs from a non

human "donor" antibody are grafted into human "acceptor" antibody sequences (see, e.g., 

Queen, US 5,530,101 and 5,585,089; Winter, US 5,225,539; Carter, US 6,407,213; Adair, US 

5,859,205; and Foote, US 6,881,557). The acceptor antibody sequences can be, for example, a 

mature human antibody sequence, a composite of such sequences, a consensus sequence of 

human antibody sequences, or a gennline region sequence. Thus, a humanized antibody is an 

antibody having at least three, four, five or all CDRs entirely or substantially from a donor 

antibody and variable region framework sequences and constant regions, if present, entirely or 

substantiallyfrom human antibodysequences. Similarly a humanized heavy chain has at least 

one, two and usually all three CDRs entirely or substantially from a donor antibody heavy chain, 

and a heavy chain variable region framework sequence and heavy chain constant region, if 

present, substantially from human heavy chain variable region framework and constant region 

sequences. Similarly a humanized light chain has at least one, two and usually all three CDRs 

entirely or substantially from a donor antibody light chain, and a light chain variable region 

framework sequence and light chain constant region, if present. substantially from human light 

chain variable region framework and constant region sequences. Other than nanobodies and 

dAbs, a humanized antibody comprises a humanized heavy chain and a humanized light chain.  
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A CDR in a humanized antibody is substantially from a corresponding CDR in a non-human 

antibody when at least 85%, 90%, 95% or 100% of corresponding residues (as defined by any 

conventional definition but preferably defined by Kabat) are identical between the respective 

CDRs. The variable region framework sequences ofan antibody chain or the constant region of 

an antibody chain are substantially from a human variable region framework sequence or human 

constant region respectively when at least 85%, 90%. 95% or 100% of corresponding residues 

defined by Kabat are identical. To be classified as humanized under the 2014 World Health 

Organization (WHO) International non-proprietary names (INN) definition of humanized 

antibodies, an antibody must have at least 85% identity to human geline antibody sequencs 

(i.e., prior to somatic hypernutation). Mixed antibodies are antibodies for which one antibody 

chain (e.g., heavy chain) meets the threshold but the other chain (e.g., light chain) does not meet 

the threshold. An antibody is classified as chimeric if neither chain meets the threshold, even 

though the variable framework regions for both chains were substantially human with some 

murine backmutations. See, Jones et al. (2016) The INNs and outs of antibody nonproprietary 

names, mAbs 8:1, 1-9, DOI: 10.1080/19420862.2015.1114320. See also "WHO-INN: 

International nonproprietary names (INN) for biological and biotechnological substances (a 

review)"(Internet) 2014. Available from: http://www.  

who.int/medicines/services/inn/BioRev2014.pdf), incorporated herein by reference. For the 

avoidance of doubt, the term "humanized" as used herein is not intended to be limited to the 

2014 WIO INN definition of humanized antibodies. Some of the humanized antibodies 

provided herein have at least 85% sequence identity to human germline sequences and some of 

the humanized antibodies provided herein have less than 85% sequence identity to human 

germline sequences. Some of the heavy chains of the humanized antibodies provided herein have 

from about 60% to 100% sequence identity to human germ line sequences, such as, for example, 

intherange of about 60% to 69%, 70% to 79%, 80% to 84%. or 85% to 89%. Some heavy 

chains fall below the 2014WHO INN definition and have, for example, about 64%, 65%, 66%, 

67% 68%, 69%, 70%, 71%, 72% 73%, 74%, 75%, 76%, 77%, 78%, 79%, 80%, 81%, or 82%, 

83%, or 84% sequence identity to human germ line sequences, while otherheavychains meet 

the 2014 WHO INN definition and have about 85%, 86%, 87%, 88%, 89% or greater sequence 

identity tohumange line sequences. Some of the light chains of the humanized antibodies 
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provided herein have from about 60% to 100% sequence identity to human gem line sequences, 

such as, for example, in the range of about 80%to 84% or 85% to 89%. Some lightchains fall 

below the 2014WHO INN definition and have, for example, about 81%82%, 83% or 84% 

sequence identity to hunan germ line sequences,whileotherlightchainsmeetthe2014WHO 

INNdefinition and have about 85%, 86%, 87%88%, 89% or greater sequence identity to human 

germ line sequences. Some humanized antibodies provided herein that are "chimeric" under the 

2014 WHO INN definition have heavy chains with less than 85%identity to human germ line 

sequences paired with light chains having less than 85% identity to human germ line sequences.  

Some humanized antibodies provided herein are "mixed" under the 2014 WHO INN definition, 

for example, having a heavy chain with at least 85% sequence identity to human germ line 

sequences paired with a light chain having less than 85% sequence identity to human germ line 

sequences, or vice versa. Some humanized antibodies provided herein meet the 2014 WHO INN 

definition of "humanized" and have a heavy chain with at least 85% sequence identity to human 

germ line sequences paired with a light chain having at least 85% sequence identity to human 

germ line sequences. Exemplary 5G8 antibodies that meet the 2014 WHO INN definition of 

"humanized" include antibodies having a mature heavy chain with the amino acid sequence of 

SEQ ID NO:39 paired with a mature light chain sequence having an amino acid sequence of 

SEQID NO:41, SEQ ID NO:42, SEQ ID NO:43, SEQ ID NO:45, or SEQ ID NO:46. Additional 

humanized 5G8 antibodies of the invention include antibodies having a mature heavy chain 

having an amino acid sequence of any of SEQ ID NOs: 33-40 paired with a mature light chain 

having an amino acid sequence of any of SEQ ID NOs: 41-46. Humanized 6A10 antibodies of 

the invention include antibodies having a mature heavy chain having an amino acid sequence of 

any of SEQ ID NOs: 85-87 paired with a mature light chain havingan amino acid sequence of 

any of SEQ ID NOs: 88-90. Humanized 8A4 antibodies of the invention include antibodies 

having a mature heavy chain having an amino acid sequence of any of SEQ ID NOs: 113-115 

paired with a mature light chain having an amino acid sequence of any of SEQ IDNOs: 116-118.  

Humanized 7G6 antibodies of the invention include antibodies having a mature heavy chain 

having an amino acid sequence of any of SEQ ID NOs: 139-140 paired with a mature light chain 

having an amino acid sequence of any of SEQ ID NOs: 141-148.  
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[03321 Although humanized antibodies often incorporate all six CDRs (defined by any 

conventional definition but preferably as defined by Kabat) from a mouse antibody, they can also 

be made with less than all CDRs (e.g., at least 3. 4, or 5 CDRs) from a mouse antibody (e.g.  

Pascalis etal.,. Immrnunol. 169:3076. 2002; Vajdos etal., .ofMol. Biol., 320:415-428, 2002; 

Iwahashi et al, Mol. Inrnunol. 36:1079-1091, 1999; Tamura et al, . Irnrnunol- 164:1432-1441, 

2000).  

[0333 In sone antibodies only part of the CDRs, namely the subset of CDR residues required 

for binding, tended the SDRs, are needed to retain binding in a humanized antibody. CDR 

residues not contacting antigen and not in the SDRs can be identified based on previous studies 

(for example residues H60-H65 in CDR H2 are often not required), from regions of Kabat CDRs 

lying outside Chothia hypervariable loops (ChothiaJ. Mol. Biol. 196:901, 1987), by molecular 

modeling and/or empirically, or as described in Gonzales etal., Mol. Immunol. 41: 863, 2004. In 

such humanized antibodies at positions in which one or more donor CDR residues is absent or in 

which an entire donor CDR is omitted, the amino acid occupying the position can be an amino 

acid occupying the corresponding position (by Kabat numbering) in the acceptor antibody 

sequence. The number of such substitutions of acceptor for donor amino acids in the CDRs to 

include reflects a balance of competing considerations. Such substitutions are potentially 

advantageous in decreasing the number of mouse amino acids in a humanized antibody and 

consequently decreasing potential immunogenicity and/or for meeting the WHO INN definition 

of "humanized". However, substitutions can also cause changes of affinity, and significant 

reductions in affinity are preferably avoided. Positions for substitution within CDRs and amino 

acids to substitute can also be selected empirically.  

[03341 The human acceptor antibody sequences can optionally be selected from aniong themiany 

knownhuman antibody sequences to provide ahigh degreeof sequence identity (e.g.,65-85% 

identity) between a human acceptor sequence variable region frameworks and corresponding 

variable region frameworks of a donor antibody chain.  

[0335] An example of an acceptor sequence for the 5G8 heavy chain is the humanized anti

dabigatran aDabi-Fab2b-VH with NCBI accession code 4YHMH (SEQ ID NO:28). Another 

example of an acceptor sequence for the 5G8 heavy chain is the human germline gene IGHV
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46 with NCBI accession code P01743.2 (SEQ ID NO:29). An example ofan acceptor sequence 

for the 5G8 light chain is the humanized anti-dabigatran aDabi-Fab2b-VL with NCBI accession 

code 4YHML (SEQ ID NO:31). Another example of an acceptor sequence for the 5G8 light 

chain is the human germiine gene IGKV2-29 with NCBI accession code A2NJV5.2 (SEQ ID 

NO:32).  

[03361 An example of an acceptor sequence for the 6A10 heavychain is the human heavy chain 

variable region with accession# ACR16112 (SEQ ID NO:81). Anexampleofan acceptor 

sequence for the 6A10 light chain is the human kappa light chain variable region with accession# 

ABC66863 (SEQ ID NO:83).  

[03371 An example of an acceptor sequence for the 8A4 heavy chain is the human heavy chain 

variable region with accession# ADU57742 (SEQ ID NO:110). An example of an acceptor 

sequence for the 8A4 light chain is the human kappa light chain variable region with accession# 

ABA26100 (SEQ ID NO: 12).  

[03381 An example of an acceptor sequence for the 7G6 heavy chain is the VII region of a 

human antibody with accession# PDB 3U0VH (SEQ ID NO:137). An example of an acceptor 

sequence for the 7G6 light chain is the VL region of a human antibody with accession# PDB 

3UOTVL (SEQ ID NO:138).  

[03391 If more than one human acceptorantibody sequence is selected, a composite or hybrid of 

those acceptors can be used, and the amino acids used at different positions in the humanized 

light chain and heavy chain variable regions can be taken from any of the human acceptor 

antibody sequences used.  

[03401 Certain amino acids from the human variable region framework residues can be selected 

for substitution based on their possible influence on CDR conformation and/or binding to 

antigen. Investigation of such possible influences is by modeling, examination of the 

characteristics of the amino acids at particular locations, or empirical observation of the effects 

of substitution or mutagenesis of particular amino acids.  

[03411 For example, when an amino acid differs between a murine variable region framework 

residue and a selected human variable region framework residue, the human framework amino 
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acidcn be substituted by the equivalent framework amino acid from the mouse antibodywhen 

it is reasonably expected that the amino acid: 

(1) noncovalently binds antigen directly; 

(2) is adjacent to a CDR region or within a CDR as defined by Chothia but not Kabat; 

(3) otherwise interacts with a CDR region (e.g. .is within about 6A of a CDR 

region), (e.g., identified by modeling the light or heavy chain on the solved structure of a 

homologous known immunoglobulin chain); or 

(4) is a residue participating in the VL-VH interface.  

[03421 The invention provides humanized forms of the murine 5G8 antibodyincluding 8 

exemplified humanized heavy chain mature variable regions (hu5G8-V--v l (SEQ ID NO:33), 

hu5G8-VIv2 (SEQ ID NO:34), hu5G8-VHv3 (SEQ ID NO:35), hu5G8-V-_v4 (SEQ ID 

NO:36). hu5G8-VH-v5 (SEQ ID NO:37), hu5G8-VH_v6 (SEQ ID NO:38) , hu5G8-VHv7 

(SEQ ID NO:39), and hu5G8-VH_v8 (SEQ ID NO:-40)), and 6 exemplified humanized light 

chain mature variable regions (hu5G8-VL vi (SEQ ID NO:41, hu5G8-VLv2 (SEQ ID NO:42), 

hu5G8-VL v3 (SEQ ID NO:43), hu5G8-VL v4 (SEQ ID NO:44), hu5G8-VL_y5 (SEQ ID 

NO:45),and hu5G8-VL_v6 (SEQ ID NO:46)).  

[03431 The invention provides humanized forms of the murine 6A10 antibody including 3 

exemplified humanized heavy chain mature variable regions (hu6Al0-VH_vI (SEQ ID NO:85), 

hu6AIO-VHv2 (SEQ ID NO:86), and hu6AIO-VHv3 (SEQ ID NO:87)), and 3 exemplified 

humanized light chain mature variable regions (hu6AIO-VLvI (SEQ ID NO:88), hu6A 10

VL v2 (SEQ ID NO:89), and hu6AI0-VL y3 (SEQ ID NO:90)).  

[03441 The invention provides humanized forms of the murine 8A4 antibody iIncluding 3 

exemplified humanized heavy chain mature variable regions (hu8A4-VHvl (SEQ ID NO:113), 

hu8A4-VIy2 (SEQ ID NO:114), and hu8A4-V-Iv3 (SEQ ID NO:115)), and 3 exemplified 

humanized light chain mature variable regions (hu8A4-VLv I (SEQ ID NO:116), huA4

VL2 (SEQ ID NO:117), and hu8A4-VL v3 (SEQ ID NO:118)).  

[03451 The invention provides humanized forns of the murine 7G6 antibody including 

exemplified humanized heavy chain mature variable regions (hu7G6-VH_v (SEQ ID NO:139) 
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and hu7G6-VHv2 (SEQ ID NO:140), and 8 exemplified humanized light chain mature variable 

regions (hu7G6-VLv (SEQ ID NO:141), hu7G6-VL-v2 (SEQ ID NO:142), hu7G6-VL v3 

(SEQ ID NO:143), hu7G6-VL_v4 (SEQ ID NO:144), hu7G6-VL_v5 (SEQ ID NO:145), hu7G6

VLv6 (SEQ ID NO:146), hu7G6-VLv7 (SEQ ID NO:147), and hu7G6-VL_v8 (SEQ ID 

NO:148)).  

[03461 Inan embodiment, humanized sequences are generated using a two-stage PCR protocol 

that allows introduction of multiple mutations, deletions, and insertions using QuikChange site

directed mutagenesis [Wang, W. and Malcolm, B.A. (1999) BioTechniques 26:680-682)].  

[03471 Framework residues from classes (1) through (3) as defined by Queen. US 5,530,101, are 

sometimes alternately referred to as canonical and vernier residues. Framework residues that 

help define the conformation of a CDR loop are sometimes referred to as canonical residues 

(Chothia & Lesk,,J. Mol. Biol. 196:901-917 (1987);Thornton & Martin, J. IMol. Biol. 263:800

815 (1996)). Framework residues that support antigen-binding loop conformations and play a 

role in fine-tuning the fit of an antibody to antigen are sometimes referred to as vernier residues 

(Foote & Winter,,J Mol. Biol 224:487-499 (1992)).  

[03481 Other framework residues that are candidates for substitution are residues creating a 

potential glycosylation site. Still other candidates for substitution are acceptor human 

framework amino acids that are unusual for a human immunoglobulin at that position. These 

amino acids can be substituted with amino acids from the equivalent position of the mouse donor 

antibody or from the equivalent positions of more typical humanimmunoglobulins.  

[03491 Other framework residues that are candidates for substitution are N-terminal glutamine 

residues (Q) that may be replaced with glutamic acid (E) to minimize potential for pyroglutamate 

conversion [ Y. Diana Liu, et al., 2011, J. Biol. Chem., 286: 11211-11217]. Glutamic acid (E) 

conversion to pyroglutamate (pE) occurs more slowly than from glutanine (Q). Because of the 

loss of a primary amine in the glutamine to pE conversion, antibodies become more acidic.  

Incomplete conversion produces heterogeneity in the antibody that can be observed as multiple 

peaks using charge-based analytical methods. Heterogeneity differences may indicate a lack of 

process control. Exemplary humanized antibodieswith N-terminalglutamineto glutamate 
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substitutions are SEQ ID NO:35 (hu5G8-VH-_v3), SEQ ID NO:36 (hu5G8-VH v4), SEQ ID 

NO:37 (hu5G8-VIv5), SEQ ID NO:38 (hu5G8-VHv6), and SEQ ID NO:40 (hu5G8-VHv8).  

[03501 Exemplary humanized antibodies are humanized forms of the mouse 5G8, designated 

Hu5G8.  

[0351] The mouse antibody 5G8 comprises mature heavy and light chain variable regions having 

amino acid sequences comprising SEQ ID NO: 7 and SEQ IDNO:8,respectively. The invention 

provides 8 exemplified humanized mature heavy chain variable regions: hu5G8-V-Iv1, hu5G8

VH_v2, hu5G8-VH-v3, hu5G8-VH v4, hu5G8-VHv5., hu5G8-VH.v6 hu5G8-VH-v7,and 

hu5G8-VH-v8. The invention further provides 6 exemplified human mature light chain variable 

regions: hu5G8-VLvI, hu5G8-VL_v2, hu5G8-VLv3, hu5G8-VL_v4, hu5G8-VL_v5, and 

hu5G8-VL v6. Alignments of the murine 5G8 and various humanized antibodies are shown for 

the light chain variable regions (Table 6 and Figure 6), and heavy chain variable regions (Table 7 

and Flure 5).  

[03521 For reasons such as possible influence on CDR conformation and/or binding to antigen, 

mediating interaction between heavy and light chains, interaction with the constant region, being 

a site for desired or undesired post-translational modification, being an unusual residue for its 

position in a human variable region sequence and therefore potentially immunogenic, getting 

aggregation potential, and other reasons, the following 23 variable region framework positions of 

5G8 were considered as candidates for substitutions in the 6 exemplified human mature light 

chain variable regions and the 8 exemplified human mature heavy chain variable regions, as 

further specified in Example 6: L2(12V),L7(T'7S),L17(Q17E),L36 (Y36L),L45 (K45Q), 

L46(G46R),L70(G7D),Hi(QIE),HI(VIiL), H12(K12V), H19(K19R),H20 (V20L), 

H23 (K23A), H46 (E46D), H48 (M481), H66 (K66R), H67 (A67V), H71 (R7IS), H76 (S76N), 

178 (A78V), 180 (M80L), 193 (T93S or T93A), H94 (194P or 194R).  

[0353] Here, as elsewhere, the first-mentioned residue is the residue of a humanized antibody 

formed by grafting Kabat CDRs or a composite Chotia-Kabat CDR in the case of CDR-HI into 

a human acceptor framework, and the second-mentioned residue is a residue being considered 

for replacing such residue. Thus, within variable region frameworks, the first mentioned residue 

is human, and within CDRs. the first mentioned residue is mouse.  
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[03541 Exemplified antibodies include any permutations or combinations of the exemplified 

mature heavy and light chain variable regions of 5G8 e.g., hu5G8VH-v/ hu5G8VL v1, 

hu5G8VHv1/ hu5G8VL v2, hu5G8VHv1/ hu5GSVL v3, hu5G8VH.v1!/hu5GSVL v4, 

hu5G8VH_v1/ hu5G8VL_v5, hu5G8VH_v1/ hu5G8VL_v6, hu5G8VH_v2/ hu5G8VL_v1, 

hu5G8VHv2/ hu5G8VL-v2, hu5G8VH_v2/ hu5G8VLv3, hu5G8VHv2/ hu5G8VLv4, 

hu5G8VH-v2/ hu5G8VLv5, hu5G8VH--v2/ hu5G8VL v6, hu5G8VH-v3/ hu5G8VL v1, 

hu5GSVHv3/ hu5G8VL v2, hu5GSVHv3/ hu5G8VLv3, hu5GSVH v3/ hu5G8VLv4, 

hu5G8VH_v3/ hu5G8VL_v5, hu5G8VHv3/ hu5G8VL_v6, hu5G8VHv4/ hu5G8VL_v1, 

hu5G8V-_v4/hi5G8VLv2, hu5G8VI-Iv4/hu5G8VL_v3, hu5G8VH_v4/ hu5G8VL_v4, 

hu5G8VHv4/ hu5G8VL v5, hu5G8VHv4/ hu5GSVL v6, hu5G8VH.v5/ hu5GSVL vl, 

hu5G8VHv5/ hu5G8VL v2, hu5G8VHv5/ hu5GSVLv3, hu5G8VH.v5/ hu5GSVL Y4, 

hu5G8VHv5/ hu5G8VL_v5, hu5G8V'H_v5/ hu5G8VL_v6, hu5G8VH_v6/ hu5G8VL_vi, 

hu5G8VHv6/ hu5G8VL-v2, hu5G8VH_v6/ hu5G8VLv3, hu5G8VHv6/ hu5G8VLv4, 

hu5GSVH-v6/ hu5G8VLv5, hu5GSVH-v6/ hu5G8VL-v6, hu5GSVHv7/hu5G8VL_v1, 

hu5G8VHv7/ hu5G8VL_v2, hu5G8VH v7/ hu5G8VL_v3, hu5G8VH v7/ hu5G8VLv4, 

hu5G8VIv7/hu5G8VL_v5, hu5G8VI-I_v7/hu5G8VL_v6, hu5G8VH_v8/hu5G8VL_vI, 

hu5G8V-_vY8/ iu5G8VL v 2 , hu5G8V-I_v8/ iu5G8VL Y3, hu5G8VIv8/hu5G8VLy4, 

hu5G8VHv8/ hu5G8VL v5, or hu5G8VHv8/hu5G8VL v6.  

[03551 The invention provides variants of the 5G8 humanized antibody in which the humanized 

mature heavy chain variable region shows at least 90%, 95%, 96%, 97%, 98%, or 99% identity 

to hu5G8-VH_v1, hu5G8-VHv2, hu5G8-VH-v3, hu5G8-VH v4, hu5G8-VHv5, hu5G8

VHv6, hu5G8-VH-v7, and hu5G8-VH v8. (SEQ ID NOs:33-40) and the humanized mature 

light chain variable region showsat least 90%, 95%, 96%, 97%, 98%, or 99% identity to hu5G8

VL v1, hu5G8-VL-v2, hu5G8-VL v3, hu5G8-VLv4, hu5G8-VL Y5, and hu5G8-VL.v6 (SEQ 

ID NO: 41-46). In some such antibodies at least 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 

17, 18, 19, 20, 221, or all 23 of the backmutations or other mutations found in SEQ ID 

NOs:33-40and SEQ ID NOs:41-46 are retained.  

[0356] In some humanized 5G8 antibodies, at least one of the following positions is occupied by 

the amino acid as specified: H48 is occupied by I, H71 is occupied by S, H93 is occupied by S, 
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and 194 is occupied by P In some humanized 5G8 antibodies, positions 148, 171, H93, and 

1-194 in the VII region are occupied by I, S, S, and P, respectively 

[03571 In some humanized 5G8 antibodies, at least one of the following positions is occupied by 

the amino acid as specified: HI is occupied by E, 1148 is occupied by I, 1-171 is occupied by S, 

1-193 is occupied by S, and 1194 is occupied by P. In some humanized 5G8 antibodies, positions 

Hi, 148, H71, H93, and H94in the VH region are occupied by E, 1, S, S. and P. respectively 

[03581 In some humanized 5G8 antibodies, at least one of the following positions is occupied by 

the amino acid as specified: Hi is occupied by E, H46 is occupied by D, H48 is occupied by I, 

H7I is occupied by S, H93 is occupied by S, and H94 is occupied by P. In some humanized 5G8 

antibodies, positions HI1, H46,148, 1171, 193, and 1H94 in the VI region are occupied by E, D, 

I, S, S, and P, respectively 

[03591 In some humanized 5G8 antibodies, at leastone of the following positions is occupied by 

the amino acid as specified: H1 is occupied by E, 11 is occupied by L1, 112 is occupied by V, 

119 is occupied by R, 1120 is occupied by L, 1146 is occupied by D, H48 is occupied by 1, 1-171 is 

occupied by S, H76 is occupied by N, H80 is occupied by L, H93 is occupied by S, and H94 is 

occupiedbyP. In some humanized 5G8 antibodies, positions HI, HI1 IH12, H19, H20, H46, 

148,1H71,1H76,80,193,and94in theVHregionaroccpiedbyE,1L,V,R,L,D,I,S,N, 

L, S, and P, respectively 

[03601 In some humanized 5G8 antibodies, at leastone of the following positions is occupied by 

the amino acid as specified: 166 is occupied by R, 167 is occupied by V, and H78 is occupied 

by V. In some humanized 5G8 antibodies, positions 1166,6-17, and 1178 in the VII region are 

occupied by R, V, and V, respectively 

[0361 In some humanized 5G8 antibodies, at least one of the following positions is occupied by 

the amino acid as specified: HI is occupied by Q or E, HII is occupied by V or L, H12 is 

occupied by K or V, H19 is occupied by K or R, H20 is occupied by V or L, H23 is occupied by 

K or A, 146 is occupied E or D, 148 is occupied by M or 1.1 66 is occupied by K or R, H67 is 

occupied by A or V, 1-171 is occupied by R or S. 1-176 is occupied by S or N, 1-178 is occupied by 

A or V, H80 is occupied by M or L, H93 is occupied by T, S, or A, and H94 is occupied by I, P, 

or R.  
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[03621 In some humanized 5G8 antibodies, positions H48, 1171,193, and 1194 in the VII region 

are occupied by 1, S, S, and P. respectively, as in hu5G8-VHv2. In some humanized 5G8 

antibodies, positions HI, H48, H71, H93, and H94 in the VH region are occupied by E, L, S, S, 

and P, respectively.as inhu5G8-VH-v3. In some humanized 5G8 antibodies, positions HI, 

146, H48, 1171 193, and 1-194 in the VII region are occupied by E, D, I, S, S, and P, 

respectively, as in hu5G8-VHv4. In somehumainized5G8 antibodies,positionsH1,-11,1-112, 

H19, H20, H46, H48, H7L H76, H80, H93, and H94 in the VH region are occupied by E L, V, 

R. L, D, I, S. N, L, S, and P, respectively, as in hu5G8-VHv5. In some humanized 5G8 

antibodies, positions 1, 111, 121 H19,120, 1123, 1146 148,H71, 1176 180, 1H93, and H94 

in the VH region are occupied by E, L, V, R, L, A, D, L, S, N, L, S, and P, respectively, as in 

hu5G8-VH v6. In some humanized 5G8 antibodies, positions H66, H6T H78, H93, and H94 in 

the VI- region are occupied by R, V, V, A, and R, respectively, as in hu5G8-VHv7. In some 

humanized 5G8 antibodies, positions 111, 1-146, 1148,166,1167, 1171,178,1193, and 194 in the 

VH region are occupied by E, D, I, R, V, S, V, S, and P, respectively, as in hu5G8-VH v8.  

[03631 In some humanized 5G8 antibodies, at least one of the following positions is occupied by 

the amino acid as specified: L2 is occupied by V, L36 is occupied by L, and L46 is occupied by 

R. In some humanized 5G8 antibodies, positions L2, L36, and L46 in the VL region are 

occupied by V. L, and R, respectively.  

[03641 In some humanized 5G8 antibodies, at least one of the following positions is occupied by 

the amino acid as specified: L2 is occupied by V., L36 is occupied by L, L46 is occupied by R, 

and L70 is occupied by D. In some humanized 5G8 antibodies, positions L2, L36,L46, and L70 

in the VL region are occupied by V, L, R, and D, respectively.  

[03651 In some humanized 5G8 antibodies. at least one of the following positions is occupied by 

the amino acid as specified: L45 is occupied by Q and L70 is occupied by D. In some humanized 

5G8 antibodies, positions L45 and L70 in the VL region are occupied by Q and D, respectively 

[03661 In some humanized 5G8 antibodies, at leastone of the following positions is occupied by 

the amino acid as specified: L2 is occupied by I or V. L7 is occupied byTor S, L7 is occupied 

by Q or E, L36 is occupied by Y or L, L45 is occupied by KorQ,L46 is occupied by L or R, 

and L70 is occupied by G or D.  
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[03671 In some humanized 5G8 antibodies, provided positions 12, L36,L46 in the VL region 

are occupied by V, L, and R, respectively, as in hu5G8-VL v2. In some humanized 5G8 

antibodies, positions L2, L36, L46, and L70 in the VL region are occupied by V, L, R, and D, 

respectively, as in hu5G8-VL_v3. In some humanized 5G8 antibodies, positions L2, L7, L17, 

136,L46, and L70 in the VL region are occupied by V, S, E, L, R, and D, respectively, as in 

hu5G8-VL v4. In some humanized 5(38 antibodies, positions L45 and L70 in the VL region are 

occupied by Q and D, respectively, as in hu5GS-VLv5.In some humanized 5G8 antibodies, 

positions L2, L36,1L45,146, L70 in the VL region are occupied by V, L Q, R, and D, 

respectively, as in hu5G8-VLv6.  

[03681 Exemplary humanized antibodies are humanized fonns of the mouse 6A10, designated 

Hu6A 10.  

[0369] The mouse antibody 6A10 comprises mature heavy and light chain variable regions 

having amino acid sequences comprising SEQ ID NO: 63 and SEQ ID NO:64 respectively. The 

invention proides 3 exemplified humanized 6A10 mature heavy chain variable regions: 

hu6AI0-VH v1, hu6AI0-VH v2, and hu6AI0-V-1v3. The invention further provides 3 

exemplified human 6A10 mature light chain variable regions: hu6Al0-VL v 1, hu6AI0-VL.v2.  

and hu6Al0-VL_v3. Alignments of the urine 6A10 and various humanized antibodies are 

shown for the light chain variable regions (Tables 12 and Figure 8). and heavy chain variable 

regions (Table 13 and Figure 7).  

[03701 For reasons such as possible influence on CDR conformation and/or binding to antigen, 

mediating interaction between heavy and light chains, interaction with the constant region, being 

a site for desired or undesired post-translational modification, being an unusual residue for its 

position in a human variable region sequence and therefore potentially immunogenic, getting 

aggregation potential, and other reasons, the following 7 variable region framework positions 

were considered as candidates for substitutions in the 3 exemplified human mature light chain 

variable regions and the 3 exemplified human mature heavy chain variable regions, as further 

specifiedinExaiple7:112 (P12S), L17 (Q7E), L46 (R46L), H16 (A16G), H48 (M481), H69 

(T691), and H80 (M80L).  
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[03711 Here, as elsewhere, the first-mentioned residue is the residue of a humanizedantibody 

formed by grafting Kabat CDRs or a composite Chothia-Kabat CDR in the case of CDR-H1 into 

a human acceptor framework, and the second-mentioned residue is a residue being considered 

for replacing such residue. Thus, within variable region frameworks, the first mentioned residue 

is human, and within CDRs, the first mentioned residue is mouse.  

[03721 Exemplified 6A10 antibodies include any pennutations or combinations of the 

exemplified mature heavy and light chain variable regions e.g. hu6A10VH_v1/ hu6A10VL-v1., 

hu6AIOVIvi l/hu6Ai0VL v2, hu6A 1OVHv1/hu6A10VL v3, hu6AIOI-1v2/ 

hu6AI0VL v1, hu6A0VI-I v2/hu6A1VL v2, hu6A0VI-v2/ hu6AiOVL v3, 

hu6A10VHv3/hu6A10VL_vihu6AI0VHv3!/hu6AI0VL_v2,orhu6AI0VH-v3/ 

hu6A1OVL_v3.  

[0373] The invention provides variants of the 6A10 humanized antibody in which the humanized 

mature heavy chain variable region shows at least 90%, 95%, 96%, 97%, 98%, or 99% identity 

to hu6A10-VH_vl,hu6AiO-VHv 2 ,andhu6A0-VI_v3, (SEQID NOs: 85-87) and the 

humanized mature light chain variable region shows at least 90%, 95%, 96%, 97%, 98%, or 99% 

identity to hu6A10-VL vl, hu6Ai0-VLv2, hu6A10-VLv3 (SEQ ID NO: 88-90). In some 

such antibodies at least 1, 2, 3, 4, 5, 6, or all 7 of the backinutations or other mutations found in 

SEQID NOs:85-87 and SEQID NOs:88-90 are retained.  

[0374] In some humanized 6A10 antibodies, position H48 in the VH region is occupied by I.  

[03751 In sone humanized 6A10 antibodies, at least one of the following positions in the VH 

region is occupied by the amino acid as specified: 1-116 is occupied by A or G, 1-148 is occupied 

by M or I, H69 is occupied by T or I, and H80 is occupied by M or L.  

[03761 In some humanized 6A10 antibodies, position 1148 in the VI-I region is occupied by I as 

in hu6A10-VH.v2. In some humanized 6A10 antibodies, positions H16, H48, H69, and H80 in 

the VH region are occupied by G, LI, and L, respectively, as in hu6A10-VH.v3.  

[03771 In some humanized 6A10 antibodies, position L46 in the VL region is occupied by L.  
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[03781 In some humanized 6A 10 antibodies, at least one of the following positions in the VL 

region is occupied by the amino acid as specified: L12 is occupied by P or S, L17 is occupied by 

Q or El and L46 is occupied by R or L.  

[0379 In some humanized 6A10 antibodies, position L46 in the VL region are occupied by L, as 

in hu6A10-VL-v2. In some humanized 6A10 antibodies, positions L12, L17, and L46 in the VL 

region are occupied by S, E, and L, respectively, as in hu6AI0-VL_v3.  

[03801 Exemplary humanized antibodies are humanized forms of the mouse 8A4, designated 

Hu8A4.  

[03811 The mouse antibody8A4 comprises mature heavy and light chain variable regions having 

amino acid sequences comprising SEQ ID NO:91and SEQ ID NO:92 respectively. The 

invention providesx3emplified humanized mature heavy chain variable regions: hu8A4

VH_v1, hu8A4-VH-v2. and hu8A4-VH-v3. The invention further provides 3 exemplified 

human mature light chain variable regions: hu8A4-VL v1,hu8A4-VL v2,andhu8A4-VLv-3.  

Alignments of the marine 8A4 and various humanized antibodies are shown for the light chain 

variable regions (Table 18 and Figure 10), and heavy chain variable regions (Table 19 and Figure 

9).  

[0382] For reasons such as possible influence on CDR conformation and/or binding to antigen, 

mediating interaction between heavy and light chains, interaction with the constant region, being 

a site for desired or undesired post-translational modification, being an unusual residue for its 

position in a human variable region sequence and therefore potentially immunogenic, getting 

aggregation potential, and other reasons, the following I Ivariable region framework positions of 

8A4 were considered as candidates for substitutions in the 3 exemplified human mature light 

chain variable regionsand the 3 exemplified human mature heavy chain variable regions, as 

further specified in Example 8: L2 (12V), L17 (Q17E), L36 (F36L), H12 (K12V), H16 (S16G), 

H20 (V20L), H48 (M481), H67 (167A), H68 (N68T), H85 (D85E), and H93 (A93S).  

[03831 Here, as elsewhere, the first-mentioned residue is the residue of a humanized ntibody 

formed by grafting Kabat CDRs or a composite Chothia-Kabat CDR in the case of CDR-H1 into 

a huian acceptor framework, and the second-mentioned residue is a residue being considered 
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for replacing such residue. Thus, within variable region frameworks, the first mentioned residue 

is human, and within CDRs, the first mentioned residue is mouse.  

[03841 Exemplified 8A4 antibodies include any permutations or combinations of the exemplified 

mature heavy and light chain variable regions e.g. .hu8A4VH_vI/ hu8A4VLvi, hu8A4VH_vI/ 

hu8A4VL v2. hu8A4VI-ivI/hu8A4VLYv3. hu8A4VH-v2/hu8A4VL.hv, hu8A4VH-v2/ 

hu8A4VL_v2, hu8A4VH_v2/ hu8A4VL_v3, hu8A4VHv3/ hu8A4VL_v.1, hu8AVH_v3/ 

hu8A4VL_v2, or hu8A4 VH_v3/ hu8A4VL_v3.  

[03851 The invention provides variants of the 8A4 humanizedantibody in which the humanized 

mature heavy chain variable region shows at least 90%, 95%, 96%, 97%, 98%. or 99% identity 

to hu8A4-VI-_vi, hu8A4-VHv2, and hu8A4-VI-_v3, (SEQID NOs: 113-115) and the 

humanized mature light chain variable region shows at least 90%, 95%, 96%, 97%, 98%, or 99% 

identity to hu8A4-VL vi, hu8A4-VL 2, hu8A4-VLv3 (SEQ ID NO: 116-118). In some such 

antibodies at least 1, 234,5, 6, 7 8, 9, 10or Iofthe backmutations orothermutations found 

in SEQ ID NOs:113-115 and SEQ ID NOs: 116-118 are retained.  

[03861 In some humanized 8A4 antibodies, position H93 in the VH region is occupied by S.  

[03871 In some humanized 8A4 antibodies, at least one of the following positions in the VH 

region is occupied by the amino acid as specified: 1-112 is occupied by V, 1-116 is occupied by G, 

H20 is occupied by L, and H68 is occupied byT. In some humanized 8A4 antibodies, positions 

H12 H16, H20, and H68 in the VH region areoccupied by V, G, L, and T, respectively.  

[03881 In some humanized 8A4 antibodies, at least one of the following positions in the VI 

region is occupied by the amino acid as specified: H12 is occupied by K or V, H16 is occupied 

by S or G, H20 is occupied by V or L, H48 is occupied by M or 1, 167 is occupied by A or I, 

168 is occupied by N or T, 1185 is occupied by D or E, and H93 is occupied by S or A.  

[03891 In some humanized 8A4 antibodies, position H93 in the VH region is occupied by S, as 

inhu8A4VI-vl. In some humanized 8A4 antibodies, position 1112, positions 116, H20, 68, 

and 1-193 in the VI-1 region are occupied byV, G, L, T, and S, respectively, asin hu8A4VHv2.  

In some humanized 8A4 antibodies, positions H12, H16, H20 H48, H67, H68, and H85 in the 

VH region are occupied by V. G, L, I, A, T, and E, respectively, as in hu8A4VH-v3.  
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[0390 In sone humanized 8A4 antibodies, position 17 in the VL region is occupied by E.  

[0391 In some humanized 8A4 antibodies, at least one of the following positions in the VL 

region is occupied by the amino acid as specified: L2 is occupied by I or V. LI7 is occupied by 

Q orE, and L36 is occupied by F or L 

[0392] In some humanized 8A4 antibodies, position L17 in the VL region is occupied by E, as in 

hu8A4-VLv2. In some humanized 8A4 antibodies, positions L2, L]7, and 136 in the VL 

region are occupied by V, E. and L, respectively, as in hu8A4-VL v3.  

[03931 Exemplary humanized antibodies are humanized fonns of the mouse 7G6, designated 

Hu7G6.  

[0394] The mouse antibody 7G6 comprises mature heavy and light chain variable regions having 

amino acid sequences comprising SEQ ID NO: 119 and SEQ ID NO:120 respectively. The 

inventionproides exemplified humanized mature heavy chain variable regions: hu7G6

VH-v Iand hu7G6-V-v2. The invention further provides 8 exemplified human mature light 

chain variable regions: hu7G6-VL v L, hu7G6-VLv2, hu7G6-VLv3., hu7G6-VLv4, hu7G6

VL_v5, hu7G6-VLv6, hu7G6-VL_v7, and hu7G6-VLv8. Alignmentsof the murine 7G6 and 

various humanized antibodies are shown for the light chain variable regions (Table 25 and Figure 

12), and heavy chain variable regions (Table 26 and Figure 11).  

[03951 For reasons such as possible influence on CDR confonnation and/or binding to antigen, 

mediating interaction between heavy and light chains, interaction with the constant region, being 

a site for desired or undesired post-translational modification, being an unusual residue for its 

position in a human variable region sequence and therefore potentially immunogenic, getting 

aggregation potential, and other reasons, the following 16 variable region framework positions of 

7G6 were considered as candidates for substitutions in the 8 exemplified human mature light 

chain variable regions and the 2 exemplified human mature heavy chain variable regions, as 

further specified in Example 9: 112 (P12S), L36 (F36L), L37 (Q37L), L45 (R45K), L]00 

(QI00G), L103 (R103K) 1-112 (K12V), 1-120 (V20L), 1-138 (R39K), 1-169 (M691),-176 (S76N), 

H78 (V78A), H80 (MSOL), H81 (E81Q), H92 (C92S), and H93 (A93T).  
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[03961 Here, as elsewhere, the first-mentioned residue is the residue of a humanized antibody 

formed by grafting Kabat CDRs or a composite Chothia-Kabat CDR in the case of CDR-H1 into 

a human acceptor framework, and the second-mentioned residue is a residue being considered 

for replacing such residue. Thus, within variable region frameworks, the first mentioned residue 

is human, and within CDRs, the first mentioned residue is mose.  

[0397] Exemplified 7G6 antibodies include any pennutationsor combinations of the exemplified 

mature heavy and light chain variable regions e.g., hu7G6VH_v1/ hu7G6VL_v], hu7G6VH v1/ 

hu7G6VL v2, hu7G6VHvi/hu7G6VL v3, hu7G6VHvi/hu7G6VL v4, hu7G6VH v1/ 

hu7G6VL v5, hu7G6VHv1/hu7G6VL v6, hu7G6VHv1/hu7G6VL v7, hu7G6VH v1/ 

hu7G6VLv8, hu7G6VH_v2/ hu7G6VL_v1, hu7G6VH_v2/ hu7G6VL_v2, hu7G6VH_v2/ 

hu7G6VLv3, huC6VH_v2/hu7G6VL_v4, huC6VH_v2/hu7G6VL_v5, hu7G6VH_v2/ 

hu7G6VL_6, hu7G6V-_v2/hu7G6VL v7. or hu7G6V v2/ hu7G6VL.v8.  

[03981 The invention provides variants of the 7G6 humanized antibody in which the humanized 

mature heavy chain variable region shows at least 90%, 95%, 96%, 97%, 98%, or 99% identity 

to hu7G6-VH v1, and hu7G6-VHv2, (SEQ ID NOs: 139-140) and the humanized mature light 

chain variable region shows at least 90%, 95%, 96%, 97%, 98%, or 99% identity to hu7G6

VL_vI, hu7G6-VLv2, hu7G6-VL_v3, hu7G6-VLv4, hu7G6-VL_v5, hu7G6-VL_v6, hu7G6

VLv7, and hu7G6-VL_v (SEQ ID NO: 141-148). In some such antibodies at least 1, 2, 3, 4, 

5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, or all 17 of the backnutations or other mutations found in 

SEQID NOs:139-140 and SEQ ID NOs:141-148 are retained.  

[03991 In some humanized 7G6 antibodies, at least one of the following positions in the VH 

region is occupied by the amino acid as specified: H12 is occupied by V, H20 is occupied by L, 

H69 is occupied by 1, H76 is occupied by N, H78 is occupied by A, H80 is occupied by L, HSI 

is occupied by Q, H92 is occupied by S, and H93 is occupied byT. In some humanized 7G6 

antibodies, positions 1-112, 120,1-69,1176, H78,180,H81, 1-192 193 in the VH region are 

occupied by V, L, 1, N, A, L, Q, S. and T, respectively.  

[0400 In some humanized 7G6 antibodies, at leastone of the following positions in the VH 

region is occupied by the amino acid as specified: 1-112 is occupied by K or V, 1-120 is occupied 

by V or L, 1-138 is occupied by R or K, H69 is occupied by M or 1, 1-176 is occupied by S or N, 
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1-178 is occupied by V or A, H80 is occupied by M or L, 1181 is occupied by E or Q, 1192 is 

occupied by C or S, and H93 is occupied by A or T.  

[04011 In some humanized 7G6 antibodies, positions H12, H20, 1169, H76, H78, H80, H81 

192,1193 in the VI region are occupied by V, L, I, N, A, L, Q, S, and T, respectively, as in 

hu7G6-VIv1. In some humanized 7G6 antibodies, positions 1-112,120, 1138 1-169,1176,H78, 

H80, H81, H92, H93 in the VH region are occupied by V, L, K, 1, N, A, L Q S. and T.  

respectively, as in hu7G6-VHv2.  

[0402 In some humanized 7G6 antibodies, at least one of the following positions in the VL 

region is occupied by the amino acid as specified: L12 is occupied by S and 1103 is occupied by 

K, In some humanized 7G6 antibodies, positions LI2 and L103 iI the VL region are occupied 

by S and K, respectively.  

[04031 In some humanized 7G6 antibodies, at leastone of the following positions in the VL 

region is occupied by the amino acid as specified: 112 is occupied by S, 136 is occupied by L, 

and L103 is occupied by K. In somehumanized 7G6 antibodies, positions LI2, L36. and L103 

in the VL region are occupied by S, L, and K., respectively.  

[04041 In some humanized 7G6 antibodies, at least one of the following positions in the VL 

region is occupied by the amino acid as specified. L2 is occupied by S, L37 is occupied by L, 

and L103 isoccupiedby K. In some humanized 7G6 antibodies, positions L12,L37, and 1103 

in the VL region are occupied by S, L, and K, respectively.  

[04051 In some humanized 7G6 antibodies, at least one of the following positions in the VL 

region is occupied by the amino acid as specified: L12 is occupied by S, L36 is occupied by L 

137 is occupied by L, and L103 is occupied by K. In some humanized 7G6 antibodies, positions 

112,136, L37, and 1103 in the VL regionare occupied by S, L, L, and K, respectively.  

[04061 In some humanized 7G6 antibodies, at leastone of the following positions in the VL 

region is occupied bythe amino acid as specified: 112 is occupied by S, L45 is occupied by K 

and L103 is occupied by K. In somehumnanized 7G6 antibodies, positions LI2, L45, and L103 

in the VL region are occupied by S, K, and K, respectively.  
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[04071 In some humanized 7G6 antibodies, at least one of the following positions in the VL 

region is occupied by the amino acid as specified: L12 is occupied by S, LIO is occupied by G, 

and L103 is occupied by K. In some humanized 7G6 antibodies, positions L12,L100, and L103 

in the VL region are occupied by S. G. and K, respectively.  

[04081 In some humanized 7G6 antibodies, at least one of the following positions in the VL 

region is occupied by the amino acid as specified: L36 is occupied by F or L, L37 is occupied by 

Q or L, L45 is occupied by Ror K. or L100 is occupied by Q or G.  

[04091 In some humanized 7G6 antibodies, positions L12 and L103 in the VL region are 

occupied by S and K, respectively, as in hu7G6-VLv1. In some humanized 7G6 antibodies, 

positions L12, L37, and 1103 in the VL region are occupied by S, L, and K, respectively, as in 

hu7G6-VL v2. In some humanized 736 antibodies, positions L12, L36, and L103 in the VL 

region are occupied by S, L, and K, respectively, as in hu7G6-VL.v3. In some humanized 7G6 

antibodies, positions L12, 136, L37, and L103 in the VL region are occupied by S. L, L. and K, 

respectively, as in hu7G6-VL_v4. In some humanized 7G6 antibodies, positions L12, L45, and 

L103 in the VL region are occupied by S, K, and K, respectively, as in hu7G6-VL-v5. Insome 

humanized 7G6 antibodies, positions L12, L36, L37, L45, and L103 inthe VL region are 

occupied by S, L, L, K, and K, respectively, as in hu7G6-VLv6. In some humanized 7G6 

antibodies, positions L12, L100, and L103 in the VI region are occupied by S, G, and K, 

respectively, as in hu7G6-VL-v7. In some humanized 7G6 antibodies, positions L12, L36, L37, 

LiOO, and L103 in the VL region are occupied by S, LL, G, and K, respectively, asin hu7G6

VLv8.  

[04101 In some humanized 5G8, 6A0, 8A4, and 7G6 antibodies, the variable heavy chain has > 

85% identity to human sequence. In some humanized 5G8, 6A10, 8A4, and 7G6 antibodies, the 

variable light chain has > 85% identityto human sequence. In some humanized 5G8, 6A10, 

8A4, and 7G6 antibodies, each of the variable heavy chain and variable light chain has > 85% 

identity to human germline sequence.  

[04111 The CDR regions of such humanized 5G8, 6A10, 8A4, and 7G6 antibodies can be 

identical or substantially identical to the CDR regions of 5G8, 6A10, 8A4, or 7G6, respectively, 
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The CDR regions can be defined by any conventional definition (e.g., Chothia, or composite of 

Chothia and Kabat) but are preferably as defined by Kabat.  

[04121 Variable regions framework positions are in accordance with Kabat numbering unless 

otherwisestated. Other such variants typically differ from the sequences of the exemplified 

Hu5G8. Hu6A10, HuA4, or HuG6 heavy and light chains by a small number (e.g., typically 

no more than 1, 2, 3, 5, 10, or 15) of replacements, deletions or insertions.  

[04131 A possibility for additional variation in humanized 5G8, 6A10, 8A4, and 7G6, variants is 

additional backmutations in the variable region frameworks. Many of the framework residues 

not in contact with the CDRs in the humanized mAb can accommodate substitutions ofamino 

acids from the corresponding positions of the donor mouse mAb or other mouse or human 

antibodies, and even many potential CDR-contact residues are also amenable to substitution.  

Even amino acids within the CDRs may be altered, for example, with residues found at the 

corresponding position of the human acceptor sequence used to supply variable region 

frameworks. In addition, alternate human acceptor sequences can be used, for example, for the 

heavy and/or light chain. If different acceptor sequences are used, one or more of the 

backmutations recommended above may not be performed because the corresponding donor and 

acceptorresidues are already the same without backmutations.  

[04141 Preferably, replacements or backmutations in humanized 5G8, 6A10, 8A4, and 7G6 

variants (whether or not conservative) have no substantial effect on the binding affinity or 

potency of the humanized mAb, that is, its ability to bind to tau.  

[04151 The humanized 5G8, 6A10, 8A4, and 7G6 antibodies are further characterized by their 

ability to bind any or all of phosphorylated tau., unphosphorylated tau, and misfolded/aggregated 

forms of tau. The humanized 5G8, 6A10, 8A4. and 7G6 antibodies are further characterized by 

theirability to compete with marine 5G8, 6A10 8A4, or 7G6 for binding to any or all of 

phosphorylated tau, unphosphorylated tau, and misfolded/aggregated forms of tau.  

). Chimeric and Veneered Antibodies 

[04161 The invention further provides chimeric and veneered forms of non-human antibodies, 

particularly the 5G8, 6A10, 8A4, or 7G6 antibodies of the examples.  
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[04171 A chimeric antibody is an antibody in which the mature variable regions of lightand 

heavy chains of a non-human antibody (e.g., a mouse) are combined with human light and heavy 

chain constant regions. Such antibodies substantially or entirely retain the binding specificity of 

th mouse antibody, and are about two-thirds human sequence.  

[04181 A veneered antibody is a type of humanized antibody that retains some and usually all of 

the CDRs and some of the non-human variable region framework residues of a non-human 

antibody but replaces other variable region framework residues that may contribute to B- orT

cell epitopes, for example exposed residues (Padlan, Mol. Immunol. 28:489, 1991) with residues 

from the corresponding positions of a human antibody sequence. The result is an antibody in 

which the CDRs are entirely or substantially from a non-human antibody and the variable region 

frameworks of the non-human antibody are made more human-like by the substitutions.  

Veneered forns of the 5G8, 6A10, 8A4. and 7G6 antibodies are included in the invention.  

K Human Antibodies 

[04191 Human antibodies against tau or fragment thereof are provided by a variety of 

techniques described below. Some human antibodies are selected by competitive binding 

experiments, by the phage display methodof Winter, above, or otherwise, to have the same 

epitope specificity as a particular mouse antibody, such as one of the mouse monoclonal 

antibodies described in the examples. Human antibodies can also be screened for a particular 

epitope specificity by using only a fragment of tau as the target antigen, and/or by screening 

antibodies against a collection of tau variants.  

[04201 Methods for producing human antibodies include the trioma method of Oestberg et al., 

Hybridoina 2:361-367 (1983); Oestberg, U.S. Patent No. 4,634,664; and Engleman et al., US 

Patent 4,634,666, use of transgenic mice including human immunoglobulin genes (see, e.g., 

Lonberg et al., W093/12227 (1993);US 5,877,397; US 5,874,299; US 5,814,318; US 5,789,650; 

US 5,770,429; US 5,661,016; US 5,633,425; US 5,625,126; US 5,569,825; US 5,545,806; 

Neuberger, Nat. Biotechnol. 14:826 (1996); and Kucherlapati, WO 91/10741 (1991)) phage 

display methods (see, e.g., Dower etal., WO 91/17271 McCafferty etal., WO 92/01047; US 

5,877,218; US5,871,907; US 5,858,657; US 5,837,242;US 5,733,743;'andUS 5,565,332); and 

methods described in WO 2008/081008 (e.g., immortalizing memory B cells isolated from 
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humans, e.g., with EBV, screening for desired properties, and cloning and expressing 

recombinant forms).  

F Selection ofConstant Region 

[0421] The heavy and light chain variable regions of chimeric, veneered or humanized 

antibodies can be linked to at least a portion of a human constant region. The choice of constant 

region depends, in part, whether antibody-dependent cell-mediated cytotoxicity, antibody 

dependent cellular phagocytosis and/or complement dependent cytotoxicity are desired. For 

example, human isotypes IgGI and IgG3 have complement-dependent cytotoxicity and human 

isotypes IgG2 and IgG4 do not. Human IgG Iand IgG3 also induce stronger cell mediated 

effector functions than hunan IgG2 and IgG4. Light chain constant regions can be lanbda or 

kappa. Numbering conventions for constant regions include EU numbering (Edelman, G.M. et 

al., Proc. Natl. Acad. USA, 63, 78-85 (1969)), Kabat numbering (Kabat, Sequences ofProteins 

of nmunologicalnterest (National Institutes of Health, Bethesda, MD, 1991, IMGTunique 

numbering (Lefranc M.-P. et al. IMGT unique numbering for immunoglobulin and T cell 

receptor constant domains and Ig superfamily C-like domains, Dev. Comp. Immunol., 29, 185

203 (2005), and IMGT exon numbering (Lefranc, supra).  

[04221 One or several amino acids at the amino or carboxy terminus of the light and/or heavy 

chain, such as the C-terminal lysine of the heavy chain, may be missing or derivatized in a 

proportion or all of the molecules. Substitutions can be made in the constant regions to reduce or 

increase effector function such as conpleent-mediated cytotoxicity or ADCC (see, e.g., Winter 

etal., US PatentNo. 5,624,821; Tso etal., US PatentNo. 5,834,597; and Lazaretal., Proc. Nat].  

Acad. Sci. USA 103:4005, 2006), or to prolong half-life in humans (see, e.g.. Hinton et al., J.  

Biol. Chem. 279:6213, 2004). Exemplary substitutions include a Gln at position 250 and/or a 

Len at position 428 (EU numbering is used in this paragraph for the constant region) for 

increasing the half-life of an antibody. Substitution at any or all of positions 234, 235, 236 

and/or 237 reduce affinity for Fey receptors, particularly FcyRI receptor (see, e.g., US 

6,624,821). An alanine substitution at positions 234, 235, and 237 of human IgGI can be used 

for reducing effector functions. Some antibodies have alanine substitution at positions 234, 235 

and 237 of human IgG Ifor reducing effector functions. Optionally, positions 234, 236 and/or 
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237 in human IgC2 are substituted with alanine and position 235 with glutamine(see, e.g, US 

5,624,821). In some antibodies, a mutation at one or more of positions 241, 264, 265. 270, 296, 

297, 322, 329, and 331 by EU numbering of human IgGi is used. In some antibodies, a 

mutation at oneor more of positions 318, 320, and 322 by EU numbering of human IgGl is 

used. In some antibodies, positions 234 and/or 235 are substituted with alanine and/or position 

329 is substituted with glycine. In some antibodies, positions 234 and 235 are substituted with 

alanine. In some antibodies, the isotvpe is human IgG2 or IgG4.  

[04231 Antibodies can be expressed as tetramers containing two light and two heavy chains, as 

separate heavy chains, light chains, as Fab, Fab', F(ab')2, and Fv, or as single chain antibodies in 

which heavy and light chain mature variable domains are linked through a spacer.  

[04241 Human constant regions show allotypic variation and isoallotypic variation between 

different individuals, that is, the constant regions can differ in different individuals at one or 

more polymorphic positions. Isoallotypes differ from allotypes in that sera recognizing an 

isoallotype bind to a non-polymorphic region of a one or more other isotopes. Thus, for 

example, another heavy chain constant region is of IgGI Gim3with or without the C-terminal 

lysine. Reference to a human constant region includes a constant region with any natural 

allotype or any permutation of residues occupying positions in natural allotypes.  

G. Expression ofRecombinant Antibodies 

[04251 A number of methods are known for producing chimeric and humanized antibodies using 

anantibody-expressing cell line (e.g., hybridoma). For example, the immunoglobulin variable 

regions of antibodies can be cloned and sequenced using well known methods. In one method, 

the heavy chain variable VH region is cloned by RT-PCR using mRNA prepared from 

hybridoma cells. Consensus primers are employed to the VH region leader peptide 

encompassing the translation initiation codon as the 5'primerand a g2b constant regions specific 

primer. Exemplary primers are described in U.S. patent publication US 2005/0009150 by 

Schenk et al. (hereinafter "Schenk"). The sequences from multiple, independently derived 

clones can be compared to ensure no changes are introduced during amplification. 'The sequence 

of the VI-I region can also be determined or confirmed by sequencing a VI- fragment obtained by 

5' RACE RT-PCR methodology and the 3' 2b specific primer.  
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[04261 The light chain variable VL region can be cloned in an analogous manner. In one 

approach, a consensus primer set is designed for amplification of VL regions using a 5' primer 

designed to hybridize to the VL region encompassing the translation initiation codon and a 3' 

primer specific for the Ck region downstreamof the V-J Joining region. In a second approach, 

5RACE RT-PCR methodology is employed to clone a VL encoding cDNA. Exemplary primers 

are described in Schenk, supra. The cloned sequences are then combined with sequences 

encoding human (or other non-human species) constant regions.  

[04271 In one approach, the heavy and light chain variable regions are re-engineered to encode 

splice donor sequences downstream of the respective VDJ or VJ junctions and are cloned into a 

mammalian expression vector, such as pCMV-hyl for the heavy chain and pCMV-Mcl for the 

light chain. These vectors encode human y1 and Ck constant regions as exonic fragments 

downstream of the inserted variable region cassette. Following sequence verification, the heavy 

chain and light chain expression vectors can be co-transfected into CHO cells to produce 

chimeric antibodies. Conditioned media is collected 48 hours post-transfectionand assayed by 

western blot analysis for antibody production or ELISA forantigen binding. The chimeric 

antibodies are humanized as described above.  

[04281 Chimeric, veneered, humanized, and human antibodies are typically produced by 

recombinant expression. Recombinant polvnucleotide constructs typically include an expression 

control sequenceoperably linked to the coding sequences of antibody chains, including naturally 

associated or heterologous expression control elements, such as a promoter. The expression 

control sequences can be promoter systems in vectors capable of transforming or transfecting 

eukaryotic or prokarvotic host cells. Once the vector has been incorporated into the appropriate 

host, the host is maintained under conditions suitable for high level expression of the nucleotide 

sequences and the collection and purification of the crossreacting antibodies.  

[04291 These expression vectors are typically replicable in the host organisms either as episomes 

or as an integral part of the host chromosomal DNA. Commonly, expression vectors contain 

selection markers, e.g.. ampicillin resistance or hygromycin resistance, to permit detection of 

those cells transformed with the desired DNA sequences.  
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[04301 F. coi is one prokaryotic host useful for expressing antibodies, particularly antibody 

fragments. Microbes, such as yeast, are also useful for expression. Saccharomiyces is a yeast 

host with suitable vectors having expression control sequences, an origin of replication, 

termination sequences, and the like as desired. Typical promoters include 3-phosphogRlycerate 

kinase and other glycoivtic enzymes. Inducible yeast promoters include, among others, 

promoters from alcohol dehydrogenase, isocytochrome C, and enzymes responsible for maltose 

and galactose utilization.  

[04311 Mammalian cells can be used for expressing nucleotide segments encoding 

immunoglobulins or fragments thereof See Winnacker, From Genes to Clones, (VCH 

Publishers, NY, 1987). A numberof suitable host cell lines capable of secreting intact 

heterologous proteins have been developed, and include CHO cell lines, various COS cell lines, 

HeLa cells, -EK293 cells, L cells, and non-antibody-producing myelomas including Sp2/0 and 

NS. The cells can be nonhuman. Expression vectors for these cells can include expression 

control sequences, such as an origin of replication, a promoter, an enhancer (Queen et al.  

Immunol. Rev. 89:49 (1986)), and necessary processing information sites, such as ribosome 

binding sites, RNA splice sites, polyadenylation sites, and transcriptional terminator sequences.  

Expression control sequences can include promoters derived from endogenous genes, 

cytomegalovirus, SV40, adenovirus, bovine papillomavirus, and the like. See Co et al., J 

Immunol. 148:1149 (1992).  

[0432] Alternatively, antibody coding sequences can be incorporated in transgenes for 

introduction into the genome of a transgenic animal and subsequent expression in the milkof the 

transgenic animal (see, e.g., U.S. Pat. No. 5,741,957; U.S. Pat. No. 5,304,489; and U.S. Pat. No.  

5,849,992). Suitable transgenes include coding sequences for light and/or heavy chains operably 

linked with promoter and enhancer from amammary gland specific gene, such as casein or 

beta lactoglobulin.  

[04331 The vectors containing the DNA segments of interest can be transferred into the host cell 

by methods depending on the type of cellular host. For example, calcium chloride transfection is 

commonly utilized for prokarotic cells, whereas calcium phosphate treatment, electroporation, 

lipofection .biolistics, or viral-based transfection can be used for other cellular hosts. Other 
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methods used to transform mammalian cells include the use of polybrene, protoplast fusion, 

liposomes, electroporation, and microinjection. For production of transgenic animals, transgenes 

can be microinjected into fertilized oocytes or can be incorporated into the genome of embryonic 

stem cells, and the nuclei of such cells transferred into enucleated oocytes.  

[04341 Having introduced vector(s) encoding antibody heavy and light chains into cell culture, 

cell pools can be screened for growth productivityand product quality in serum-free media.  

Top-producing cell pools can then be subjected of FACS-based single-cell cloning to generate 

monoclonal lines. Specific productivities above 50 pg or 100 pg per cell per day, which 

correspond to product titers of greater than 7.5 g/L culture, can be used. Antibodies produced by 

single cell clones can also be tested for turbidity, filtration properties, PAGE, IEF, UV scan, HP

SEC, carbohvdrate-oligosaccharide mapping, mass spectrometry, and binding assay, such as 

ELISA or Biacore. A selected clone can then be banked in multiple vials and stored frozen for 

subsequent use.  

[04351 Once expressed, antibodies can be purified according to standard procedures of the art, 

including protein A capture, HPLC purification, column chromatography, gel electrophoresis 

and the like (see generally. Scopes, Protein Purificaion (Springer-Verlag, NY. 1982)).  

[04361 Methodology for commercial production of antibodies canb employed, including codon 

optimization, selection of promoters, selection of transcription elements, selection of terminators, 

serum-free single cell cloning, cell banking, use of selection markers for amplification of copy 

number, CHO terminator, or improvement of protein titers (see, e.g., US 5,786,464; US 

6,114,148; US6,063,598; US7,569,339;W02004/050884;W02008/012142; W02008/0i2142; 

W02005/019442; W02008/107388; W02009/027471; and US 5,888,809).  

IV. Active Immunogens 

[0437] The invention also provides methods for treating or effecting prophylaxis of a ta-related 

disease in a subject, comprising administering an agent inducing an immune response against 

tau. Such an agent used for active immunization serves to induce in a patient the same types of 

antibody described in connection with passive immunization above. Some such methods include 

administering to a subject an immunogen comprising an epitope to which antibody 5G8 

specifically binds in regime effective to generate antibodies to tau. In some methods, an 
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immunogen comprises a tau peptide ofpto20contiguous amino acids of SEQ ID NO:3 to 

which antibody 5G8 specifically binds. In other methods, an immunogen comprising an epitope 

to which antibody 6A10 specifically binds is administered. In some methods, an immunogen 

comprises a tau peptide of up to 20 contiguous amino acids of SEQ ID NO:3 to which antibody 

6A-10 specifically binds. In sone methods, an immunogen comprising an epitope to which 

antibody 8A4specifically bindsisadiniitered. In some methods, animmunogen comprises a 

tau peptide of up to 20 contiguous amino acids of SEQ ID NO:3 to which antibody 8A4 

specifically binds. In other methods, an immunogen comprising an epitope to which antibody 

7G6 specifically binds is administered. In some methods, an immunogen composing an epitope 

to which antibody 3D6 specifically binds is administered. In some methods, an imunogen 

comprises taupeptide of up to 20 contiguous amino acids of SEQ ID NO:3 to whichantibody 

3D6 specifically binds. In some methods, an immunogen comprises a tau peptide of up to 20 

contiguous amino acids of SEQ ID NO:3 is administered, wherein at least two of antibodies 5G8, 

6A10, 8A4, 7G6, and 3D6 specifically bind to the tau peptide. In some methods, an imunogen 

comprising an epitope to which more than one of the afore-mentioned antibodies specifically 

bind, which epitope consists of a peptide of 4-11 contiguous amino acids from residues 199-213 

of SEQ ID NO:3 or residues 262-276 of SEQID NO:3, or 4-11 contiguous amino acids from 

rsidues 199-213 of SEQ ID NO:3 and residues 262-276 of SEQID NO:3. In some methods, the 

taupeptide epitope consists of 4-11contiguousamioacids from residues 199-213 of SEQID 

NO:3 or from residues 262-276 of SEQ ID NO:3 In other methods, the ta peptide epitope 

consists of two contiguous segments of amino acids, one segment from residues 199-213 of SEQ 

ID NO:3, the other from residues 262-276 of SEQ ID NO:3, wherein the two contiguous 

segments together consist of 4-11 amino acids.  

[04381 For inducing antibodies binding to the same or overlapping epitope as 5G8, 6A10, 8A4, 

7G6 or 3D6. the epitope specificity of these antibodies can be mapped (e.g. .by testing binding to 

a series of overlapping peptides spanning tau). A fragment of tau consisting of or including or 

overlapping the epitope can then be used as an immunogen. Such fragments are typically used in 

unphosphorylated form.  
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[04391 The heterologous carrier and adjuvant, if used may be the same as used for generating 

monoclonal antibody, but may also be selected for better pharmaceutical suitability for use in 

humans. Suitable carriers include serum albumins, keyhole limpet hemocyanin, immunoglobulin 

molecules, thyroglobulin, ovalbunin, tetanus toxoid, or a toxoid from other pathogenic bacteria, 

such as diphtheria (e.g., CRMI197), . coi, cholera, or H. pylo, or anattenuatedtoxin 

derivative. T cell epitopes are also suitable carrier molecules. Some conjugates can be formed 

by linking agents of the invention to an immunostimulatory polymer molecule (e.g., tripalmitoyl

S-glycerine cysteine (Pan3Cys), mannan (a mannose polymer) or glucan (a [3 1->2 polymer)), 

cytokines (e.g., IL-1, IL-1 alphaand Ppeptides, IL-2, y-INF, IL-10, GM-CSF), and chemokines 

(e.g., MIPI-a and , and RANTES). Immunogens may be linked to the carriers with or without 

spacers amino acids (e.g.,gly-gly). Additional carriers include virus-like particles. Virus-like 

particles (VLPs), also called pseudovirions or virus-derived particles, represent subunit structures 

composed of multiple copies of a viral capsid and/or envelope protein capable of self-assembly 

into VLPs of defined spherical symmetry in vivo. (Powilleit, et al. (2007) PLoS ONE 

2(5):e415.) Alternatively, peptide immunogens can be linked to at least one artificial T-cell 

epitope capable of binding a large proportion of MHC Class II molecules., such as the pan DR 

epitope (PADRE). PADRE is described in US 5,736,142, WO 95/07707, and Alexander J et al, 

Immunity, 1:751-761 (1994). Active immunogens can be presented in multimeric form in which 

multiple copies of an immunogen and/or its carrier are presented as a single covalent molecule.  

[04401 Fragments are often administered with pharmaceutically acceptable adjuvants. The 

adjuvant increases the titer of induced antibodies and/or the binding affinity of induced 

antibodies relative to the situation if the peptide were used alone. A variety of adjuvants can be 

used in combination with an immunogenic fragment of tau to elicit an immune response.  

Preferred adjuvants augment the intrinsic response to an immunogen without causing 

conformational changes in the immunogen that affect the qualitative form of the response.  

Preferred adjuvants include aluminum salts, such as aluminum hydroxide andaluminum 

phosphate, 3 De-O-acylated monophosphoryl lipid A (MPLT") (see GB 2220211 (RIBI 

ImimunoChem Research Inc., Hamilton, Montana, now part of Corixa). StimulonTM QS-21 is a 

triterpene glycoside or saponin isolated from the bark of the Quillaja Saponaria Molina tree 

found in South America (see Kensil et al ,in Vaccine Design: The Subunit and Aduvant 
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Approach (eds. Powell & Newman, Plenum Press, NY, 1995); US 5,057,540), (Aquila 

BioPharmaceuticals, Framingham, MA; now Antigenics, Inc., New York, NY). Other adjuvants 

are oil in water emulsions (such as squalene or peanut oil), optionally in combination with 

immune stimulants, such as monophosphoryl lipid A (see Stoute et al., N Eng!. J Med. 336, 86

91 (1997)), pluronic polymers, and killed mycobacteria. Ribi adjuvants are oil-in-water 

emulsions. Ribi contains a metabolizable oil (squalene) emulsified with saline containing Tween 

80. Ribi also contains refined mycobacterial products which act as immunostimulants and 

bacterial monophosphorylipid A. Another adjuvantis CpG (WO 98/40100). Adjuvants can be 

administered as a component of atherapeutic composition within active agent or can be 

administered separately, before, concurrently with, or after administration of the therapeutic 

agent.  

[04411 Analogs of natural fragments of tau that induce antibodies against tau can also be used.  

For example, one or more or all L-amino acids can be substituted with D amino acids in such 

peptides. Also the orderof amino acids can be reversed (retro peptide). Optionally a peptide 

includes all D-amino acids in reverse order (retro-inverso peptide). Peptides and other 

compounds that do not necessarily have a significant amino acid sequence sirnilaity withtau 

peptides but nevertheless serve as mimeticsof tapeptides and induce a similar immune 

response Anti- idiotypic antibodies against monoconalantibodies to tau as described above can 

also be used. Such anii-Id antibodiesmimictheantigenandgenerate an nimineresponse toit 

see Essential Irmmunoloy, Roit ed., Blackwell Scientific Publications, Palo Alto, CA 6th cd., p.  

181) 

[04421 Peptides (and optionally a carrier fused to the peptide) can also be administered in the 

form of a nucleic acid encoding the peptide and expressed in situ in a patient. A nucleic acid 

segment encodingan immunogen is typically linked to regulatory elements, such as a promoter 

and enhancer thatallow expression of the DNA segment in the intended target cells of a patient.  

For expression in blood cells, as is desirable for induction of an immune response, promoter and 

enhancer elements from light or heavy chain immunoglobulin genes or the CMV major 

intermediate early promoter and enhancer are suitable to direct expression. The linked regulatory 

elements and coding sequences are often cloned in to a vector. Antibodies can also be 

administered in the form of nucleic acids encoding the antibody heavyand/or light chains. If 
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both heavy and light chains are present, the chains are preferably linked as a single chain 

antibody. Antibodies for passive administration can also be preprede.g., byaffinity 

chromatography from sera of patients treated with peptide immunogens.  

[04431 The DNA can be delivered in naked form (i.e., without colloidal or encapsulating 

materials). Alternatively a number of viral vector systems can be used including retroviral 

systems (see, e.g., Lawrie andTumin, Cur. Opin. Genet. Develop. 3, 102-109 (1993)); 

adenoviral vectors {see, e.g.. Bett et al, J. Virol. 67, 591 1 (1993)); adeno-associated virus 

vectors see, e.g., Zhou et al., J. Exp. Med. 179, 1867 (1994)), viral vectors from the pox family 

including vaccinia virus and the avian pox viruses, viral vectors from the alpha virus genus such 

as those derived from Sindbis and Semliki Forest Viruses (see, e.g.. Dubenskyet al., J. Virol. 70, 

508-519 (1996)), Venezuelan equine encephalitis virus (see US 5,643,576) and rhabdoviruses, 

such as vesicular stomatitis virus (see WO 96/34625)and papillomaviruses (Ohe et al., Human 

Gene Therapy 6, 325-333 (1995); Woo et al, WO 94/12629 and Xiao & Brandsma, Nucleic 

Acids. Res. 24, 2630-2622(1996)).  

[04441 DNA encoding an immunogen, or a vector containing the same, can be packaged into 

liposomes. Suitable lipids and related analogs are described by US 5,208,036, US 5,264,618, US 

5,279,833, and US 5,283,185. Vectors and DNA encoding an immunogen can also be adsorbed 

to or associated with particulate carriers, examples of which include polymethyl methacrylate 

polymers and polylactides and poly(lactide-co-glycolides), (see, e.g., McGee et al., J. Micro 

Encap. 1996).  

H. Antibody Screening Assays 

[04451 Antibodies can be initially screened for the intended binding specificity as described 

above. Active imnunogens can likewise be screened for capacity to induce antibodies with such 

binding specificity. In this case, an active immunogen is used to immunize a laboratory animal 

and the resulting sera tested for the appropriate binding specificity.  

[04461 Antibodies having the desired binding specificity can then be tested in cellular and 

animalmodels. The cells used for such screening are preferentially neuronal cells. Acellular 

model of tau pathology has been reported inwhich neuroblastoma cells are transfected with a 

four-repeat domain of tau, optionally with a mutation associated with tau pathology (e.g., delta 
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K280, see Khlistunova, Current Alzheimer Research 4. 544-546 (2007)). In another model, tau 

is induced in the neuroblastoma N2a cell line by the addition of doxycyclin. The cell models 

enable one to study the toxicity of tau to cells in the soluble or aggregated state, the appearance 

of tau aggregates after switching on tau gene expression, the dissolution of tau aggregates after 

switching the gene expression off again, and the efficiency of antibodies in inhibiting formation 

of tau aggregates or disaggregating them.  

[04471 Antibodies or active immunogens can also be screened in transgenic animal models of 

diseases associated with tau. Such transgenic animals can include a tau transgene (e.g., any of 

the human isoforms) and optionally a human APP transgene among others, such as a kinase that 

phosphorylates tau, ApoE, presenilin or alpha synuclein. Such transgenic animals are disposed 

to develop at least one sign or symptom of a disease associated with tau.  

[0448] An exemplary transgenic animal is the K3 line of mice (Itner et al., Proc. Nat. Acad. Sci.  

USA 105(41):15997-6002 (2008)). These mice have a human tau transgene with a K369 I 

mutation (the mutation is associated with Pick's disease) and a Thy 1.2 promoter. This model 

shows a rapid course of neurodegeneration, motor deficit and degeneration of afferent fibers and 

cerebellar granule cells. Another exemplary animal is the INPL3 line of mice. These mice have 

a human tau transgene with a P301L mutation (the mutation is associated with frontotemporal 

dementia) and a Thy 1.2 promoter (Taconic, Germantown, N.Y., Lewis, et al- Nat Genet.  

25:402-405 (2000)). These mice have a more gradual course of neurodegeneration. The mice 

develop neurofibrillary tangles in several brain regions and spinal cord, which is hereby 

incorporated by reference in its entirety). This is an excellent model to study the consequences of 

tangle development and for screening therapy that may inhibit the generation of these aggregates.  

Another advantage of these animals is the relatively early onset of pathology. In the homozygous 

line, behavioral abnormalities associated with tau pathology can be observed at least as early as 3 

months, but theanimals remain relatively healthy at least until 8 months ofage. In other words, 

at 8 months, the animals ambulate, feed themselves, and can perform the behavioral tasks 

sufficiently well to allow the treatment effect to be monitored. Active immunization of these 

mice for 6-13 months with - Al wi KLH-PHF-1 generated titers of about L,000 and showed 

fewer neurofibrillary tangles, less pSer422, and reduced weight loss relative to untreated control 

ice.  
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[04491 The activity of antibodies oractive agents can be assessed by various criteria including 

reduction in amount of total tau or phosphorylated tau, reduction in other pathological 

characteristics, such as amyloid deposits of AD, and inhibition or delay or behavioral deficits.  

Active imnunogens can also be tested for induction of antibodies in the sera. Both passive and 

active immunogens can be tested for passage of antibodies across the blood brain barrier into the 

brain of a transgenic animal. Antibodies or fragments inducing an antibody can also be tested in 

non-human primates that naturally or through induction develop symptoms of diseases 

characterized by tau. Tests on an antibody or active agent are usually performed in conjunction 

with a control in which a parallel experiment is conduct except that the antibody oractiveagent 

is absent (e.g.. replaced by vehicle). Reduction, delay or inhibition of signs or symptoms disease 

attributable to an antibody or active agent under test can then be assessed relative to the control.  

V. Patients Amenable to Treatment 

[04501 The presence of neurofibrillary tangles has been found in several diseases including 

Alzheimer's disease, Down's syndrome, mild cognitive npainnent, primaryage-related 

tauopathy, postencephalitic parkinsonisin, posttraumatic dementia or dementia pugilistica, Pick's 

disease, type C Niemann-Pick disease, supranuclearpalsy frontotemporal dementia, 

frontotemporal lobar degeneration, argyrophilic grain disease, globular glial tauopathy, 

amyotrophic lateral sclerosis/parkinsonism dementia complex of Guam, corticobasal 

degeneration (CBD), dementia with Lewy bodies, Lewy body variant of Alzheimer disease 

(LBVAD), and progressive supranuclear palsy (PSP). The present regimes can also be used in 

treatment or prophylaxis of any of these diseases. Because ofthe widespread association 

between neurological diseases and conditions and tau, the present regines can be used in 

treatment or prophylaxis of any subject showing elevated levels of tau or phosphorylated tau 

(e.g. in the CSF) compared with a mean value in individuals without neurological disease. The 

present regimes can also be used in treatment or prophylaxis of neurological disease in 

individuals having a mutation in tau associated with neurological disease. The present methods 

are particularly suitable for treatment or prophylaxis of Alzheimer's disease, and especially in 

patients.  
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[04511 Patients amenable to treatment include individuals at risk of disease but not showing 

symptoms, as well as patients presently showing symptoms. Patients at risk of disease include 

those having a known genetic risk of disease. Such individuals include those having relatives 

who have experienced this disease, and those whose risk is determined by analysis of genetic or 

biochemical markers. Genetic markers of risk include mutations in tau, such as those discussed 

above, as well as mutations in other genes associated with neurological disease. For example, 

the ApoE4 allele in heterozygous and even more so in homozygous form is associated with risk 

of Alzheimer's disease. Other markers of risk of Azheimer's disease include mutations in the 

APP gene, particularly mutations at position 717 and positions 670 and 671 referred to as the 

Hardy and Swedish mutations respectively, mutations in the presenilin genes, PSI and PS2. a 

family history of AD, hypercholesterolemia or atherosclerosis. Individuals presently suffering 

from Alzheimer's disease can be recognized by PET imaging, from characteristic dementia, as 

well asthepresence of risk factors described above. In addition, anumber of diagnostic tests are 

available for identifying individuals who have AD. These include measurement of CSF tau or 

phospho-tauandAp42 levels. Elevated tau orphospho-tau and decreased Ap42 levels signify 

the presence of AD. Some mutations associated with Parkinson's disease. Ala30Pro or Ala53, or 

mutations in other genes associated with Parkinson's disease such as leucine-rich repeat kinase, 

PARKS. Individuals can also be diagnosed with any of the neurological diseases mentioned 

above by the criteria of the DSM IV TR.  

[04521 In asymptomatic patients, treatment can begin at any age (e.g.. 10, 20, 30). Usually, 

however, it is not necessary to begin treatment until a patient reaches 40, 50, 60 or 70 years of 

age. Treatment typically entails multiple dosages over a period of time. Treatment can be 

monitored by assaying antibody levels over time. If the response falls, a booster dosage is 

indicated. In the case of potential Down's syndrome patients, treatment can begin antenatally by 

administering therapeutic agent to the mother or shortly after birth.  

. Nucleic Acids 

[0453] The invention further provides nucleic acids encoding any of the heavy and light chains 

describedabove (e.g.,SEQ ID NOs: 7-8, 47-48, 49-50, 51-52, 53-54, 55, 59). For example SEQ 

ID NO: 9 encodes the amino acid sequence of murine 5G8 heavy chain variable region SEQID 
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NO:47,and SEQ ID NO:10 encodes the amino acid sequence of murine 5G8 light chain variable 

region SEQ ID NO:48. Optionally, such nucleic acids further encode a signal peptide and can be 

expressed with the signal peptide linked to the constant region. Coding sequences of nucleic 

acids can be operably linked with regulatory sequences to ensure expression of the coding 

sequences, such as a promoter, enhancer, ribosome binding site, transcription termination signal, 

and the like. The nucleic acids encoding heavy and light chains can occur in isolated form or can 

be cloned into one or more vectors. The nucleic acids can be synthesized by, for example, solid 

state synthesis or PCR of overlapping oligonucleotides. Nucleic acids encoding heavy and light 

chains can be joined as one contiguous nucleic acid, e.g. within an expression vector, or can be 

separate, e.g., each cloned into its own expression vector.  

J. Conjugated Antibodies 

[0454] Conjugated antibodies that specifically bind to antigens, such as tau, are useful in 

detecting the presence of tau; monitoringand evaluating the efficacyof therapeutic agents being 

used to treat patients diagnosed with Alzheimer's disease, Down's sidrome, mild cognitive 

impairment, primary age-related tauopathy, postencephalitic parkinsonism, posttraumatic 

dementia or dementia pugilistica, Pick's disease, type C Niemann-Pick disease, supranuclear 

palsy, frontotemporal dementia, frontotemporal lobar degeneration, argyrophilic grain disease, 

globular glial tauopathy, amyotrophic lateral sclerosis/parkinsonism dementia complex of Guam, 

corticobasal degeneration (CBD), dementia with Lewy bodies, Lewy body variant of Alzheimer 

disease (LBVAD), or progressive supranuclear palsy (PSP); inhibiting or reducing aggregation 

of tau; inhibiting or reducing tau fibril formation; reducing or clearing tan deposits; stabilizing 

non-toxic conformations of tau; or treating or effecting prophylaxis of Alzheimer's disease, 

Down's syndrome, mild cognitive impairment, primary age-related tauopathy, postencephalitic 

parkinsonism, posttraumatic dementia or dementia pugilistica, Pick's disease, type C Niemaiin

Pick disease, supranuclear palsy, frontotemporal dementia, frontotemporal lobar degeneration, 

argyrophilic grain disease, globular glial tauopathy, amyotrophic lateral sclerosis/parkinsonism 

dementia complex of Guam, corticobasal degeneration (CBD), dementia with Lewy bodies, 

Lewy body variant of Alzheimer disease (LBVAD), or progressive supranuclear palsy (PSP) in a 

patient. For example, such antibodies can be conjugated with other therapeutic moieties, other 

proteins, other antibodies, and/or detectable labels. See WO 03/057838; US 8,455,622. Such 
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therapeutic moieties can be any agent that can be used to treat, combat, ameliorate, prevent, or 

improve an unwanted condition or disease in a patient, such as Alzheimer's disease, Down's 

syndrome, mild cognitive impairment, primary age-related tauopathy, postencephalitic 

parkinsonism, posttraumatic dementia or dementia pugilistica, Pick's disease, type C Niemanln

Pick disease, supranuclear palsy, frontotemporal dementia, frontotemporal lobar degeneration, 

argyrophiic grain disease, globular glial tauopathy, ainvotrophic lateral sclerosis/parkinsonism 

dementia complex of Guam, corticobasal degeneration (CBD), dementia with Lewy bodies, 

Lewy body variant of Alzheimer disease (LBVAD), or progressive supranuclear palsy (PSP).  

[04551 Conjugated therapeutic moieties can include cytotoxic agents, cytostatic agents, 

neurotrophic agents, neuroprotective agents, radiotherapeutic agents, immunomodulators, orany 

biologically active agents that facilitate or enhance the activity of the antibody. A cytotoxic 

agent can be any agent that is toxic to a cell. A cytostatic agent can be any agent that inhibits 

cell proliferation. A neurotrophic agent can be any agent, including chemical or proteinaceous 

agents, that promotes neuron maintenance, growth, or differentiation. A neuroprotective agent 

can be agent, including chemical or proteinaceous agents, that protects neurons from acuteinsult 

or degenerative processes. An inmunomodulator can be any agent that stimulates or inhibits the 

development or maintenance of an immunologic response. A radiotherapeutic agent can be any 

molecule or compound that emits radiation. If such therapeutic moieties are coupled to a tau

specific antibody, such as the antibodies described herein, the coupled therapeutic moieties will 

have a specific affinity for tau-related disease-affected cells over normal cells. Consequently, 

administration of the conjugated antibodies directly targets cancer cells with minimal damage to 

surroundingnormal, healthytissue. This can be particularly useful for therapeutic moieties that 

are too toxic to be administered on their own. In addition, smaller quantities of the therapeutic 

moieties can be used.  

[04561 Some such antibodies can be modified to act as immunotoxins. See, e.g.. U.S. Patent No.  

5,194,594. For example, ricin, a cellular toxin derived from plants, can be coupled to antibodies 

by using the bifnctional reagents S-acetylmercaptosuccinic anhydride for the antibody and 

succinimidyl 3-(2-pridldithio)propionate forricin. See Pietersz et aL Cancer Res.  

48(16):4469-4476 (1998). The coupling results in loss of B-chain binding activity of ricin., while 

impairing neither the toxic potential of the A-chain of ricin nor the activity of the antibody.  
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Similarly, saporin, an inhibitor of ribosomal assembly, can be coupled to antibodies via a 

disulfide bond between chemically inserted sulfhydryl groups. See Polito et al., Leukemia 

18:1215-1222 (2004).  

[04571 Some such antibodies can be linked to radioisotopes. Examples of radioisotopes include, 

for example, yttrium" (90Y), indium 1 (111n), 1I, `mTc, radiosilver-111, radiosilver-199, 

and Bismuthm. Linkage of radioisotopes to antibodies may be performed with conventional 

bifunction chelates. For radiosilver-Ill and radiosilver-199 linkage, sulfur-based linkersmaybe 

used. See Lazraetal., CelBiophys. 24-25:1-7(1994). Linkageofsilverradioisotopes may 

involve reducing the immunoglobulin with ascorbic acid. For radioisotopes such as I11In and 

90Y, ibritumomab tiuxetan can be used and will react with such isotopes to form IIIn

ibritumomab tiuxetan and 90Y-ibritumomab tiuxetan, respectively.See Witzig, Cancer 

Chernother. Pharmacol., 48 Suppl 1:S91-S95 (2001).  

[04581 Some such antibodies can be linked to other therapeutic moieties. Such therapeutic 

moieties can be, for example, cytotoxic, cytostatic, neurotrophic, or neuroprotective. For 

example, antibodies can be conjugated with toxic chemotherapeutic drugs such as maytansine, 

geldanamycin, tubulin inhibitors such as tubulin binding agents (e.g., auristatins), or minor 

groove binding agents such as calicheamicin. Other representative therapeutic moieties include 

agents known to be useful for treatment, management oramelioration ofAzheimer'sdisease, 

Down's syndrome, mild cognitive impairment, primary age-related tauopathy, postencephalitic 

parkinsonism, posttraumatic dementia or dementia pugilistica, Pick's disease, type C Niemann

Pick disease, supranuclear palsy, frontotemporal dementia, frontotemporal lobar degeneration, 

argyrophilic grain disease, globular glial tauopathy, aimyotrophic lateral sclerosis/parkinsonism 

dementia complex of Guam, corticobasal degeneration (CBD), dementia with Lewy bodies, 

Lewv body variant of Alzheimer disease (LBVAD), or progressive supranuclear palsy (PSP).  

[04591 Antibodies can also be coupled with other proteins. For example, antibodies can be 

coupled with Fynomers. Fynomers are small binding proteins (e.g., 7 kDa) derived from the 

human Fyn SH3 domain. They can be stable and soluble, and they can lack cysteine residues 

and disulfide bonds. Fynomers can be engineered to bind to target molecules with the same 

affinity and specificity as antibodies. They are suitable for creating multi-specific fusion 
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proteins based on antibodies. For example, Fynomers can be fused to N-terminal and/or C

terminal ends of antibodies to create bi- and tri-specific FynomAbs with different architectures.  

Fynomers can be selected using Fynomer libraries through screening technologies using FACS, 

Biacore, and cell-based assays that allow efficient selection of Fynomers with optimal properties.  

Examples of Fvnomers are disclosed in Grabulovski et al.,J. Biol. Chem. 282:3196-3204 (2007); 

Bertschinger et ad., Protein Eng. Des. Sel. 20:57-68 (2007); Schlatter etal., MAbs. 4:497-508 

(2011); Banner et alAta. Crystallogr. D. Biol. Crystallogr. 69(Pt6):1124-1137 (2013); and 

Brack etal., Mol. Cancer Iher. 13:2030-2039 (2014).  

[04601 The antibodies disclosed herein can also be coupled or conjugated to one or more other 

antibodies (e.g.,to form antibody heteroconjugates). Such other antibodies can bind to different 

epitopes within tau or can bind to a different target antigen.  

[0461] Antibodies can also be coupled with a detectable label. Such antibodies can be used, for 

example, for diagnosing Alzheimer's disease, Down's syndrome, mild cognitive impairment, 

primary age-related tauopathy, postencephalitic parkinsonism, posttraumatic dementia or 

dementia pugilistica, Pick's disease, type C Niemann-Pick disease, supranuclear palsy, 

frontotemporal dementia, frontotemporal lobar degeneration, argyrophilic grain disease, globular 

glial tauopathy, amyotrophic lateral sclerosis/parkinsonisin dementia complex of Guam, 

corticobasal degeneration (CBD), dementia with Lewy bodies, Lewy body variant of Alzheimer 

disease (LBVAD), or progressive supranuclear palsy (PSP), and/or for assessing efficacy of 

treatment. Such antibodies are particularly useful for performing such determinations in subjects 

having or being susceptible to Alzheimer's disease, Down's syndrome, mild cognitive 

impairment, primary age-related tauopathy, postencephalitic parkinsonism, posttraumatic 

dementia or dementia pugilistica, Pick's disease, type C Niemann-Pick disease, supranuclear 

palsy, frontotemporal dementia, frontotemporal lobar degeneration, argyrophiiic grain disease, 

globular glial tauopathy, amyotrophic lateral sclerosis/parkinsonism dementia complex of Guam, 

corticobasal degeneration (CBD), dementia with Lewy bodies, Lewy body variant of Alzheimer 

disease (LBVAD), or progressive supranuclear palsy (PSP), or in appropriate biological samples 

obtained from such subjects. Representative detectable labels that may be coupled or linked to 

an antibody include various enzymes, such as horseradish peroxidase, alkaline phosphatase, beta

galactosidase, or acetylcholinesterase; prosthetic groups, such streptavidin/biotinand 
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avidin/biotin; fluorescent materials, such as umbelliferone, fluorescein, fluorescein 

isothiocyanate, rhodamine, dichlorotriazinylamine fluorescein, dansyl chloride or phycoerythrin; 

luminescent materials, such as luminol; bioluminescent materials, such as luciferase., luciferin, 

and aequorin; radioactive materials, such as radiosiiver-I11,radiosilver-199,Bismuth 2 ,iodine 

(1311, 2 1231, 1211,), carbon ("C), sulfur S), tritium (3H), indium ( "In, " 21n, 1"In,), 

technetium ("Tc), thallium ( t1 Ti), gallium (Ga, 6
7Ga), palladium (10 Pd), molybdenum ("Mo), 

xenon ("3Xe), fluorine (18F), ""Sm, 177Lu. '9Gd 4, 4PmuLa, 1 5Yb,'"Ho, Y, 4 Sc, 186Re 

188Re, 
2 Pr, 1 Rh,7Ru, "Ge. 8Co,6 Zn, 8 5 Sr 3 2p 3Gd, 6 Yb, vCr,Mn, 75Se, "Sn. and 

17Tin; positron emitting metals using various positron emission tomographics; nonradioactive 

paramagnetic metal ions; and molecules that are radiolabelled or conjugated to specific 

radioisotopes.  

[04621 Linkage of radioisotopes to antibodies may be performed with conventional bifunction 

chelates. For radiosilver-i11 and radiosilver-199 linkage, sulfur-based linkers may be used. See 

Hazra et al., Cell iophys. 24-25:1-7 (1994). Linkage of silver radioisotopes may involve 

reducing the immunoglobulin with ascorbic acid. For radioisotopes such as il lIn and 90Y, 

ibritumomab tiuxetan can be used and will react with such isotopes to form 111In-ibritumomab 

tiuxetan and 90Y-ibritumomab tiuxetan, respectively. See Witzig, Cancer Chemother.  

Pharmacol., 48 Suppl 1:S91-S95 (2001).  

[04631 Therapeutic moieties, other proteins, other antibodies, and/or detectable labels may be 

coupled or conjugated. directly or indirectly through an intermediate (e.g., a linerr, to an 

antibody ofthe invention. See e.g., Anon etal., "Monoclonal Antibodies For Immunotargeting 

Of Drugs In Cancer Therapy," in Monoclonal Antibodies And Cancer Therapy, Reisfeld el al.  

(eds.), pp.243-56 (Alan R. Liss, Inc. 1985); Hellstrom et al., "Antibodies For Drug Delivery," in 

Controlled Drug Delivery (2nd Ed.), Robinson et al. (eds.), pp. 623-53 (Marcel Dekker, Inc.  

1987); Thorpe, "Antibody Carriers Of Cytotoxic Agents In CancerTherapy: A Review," in 

Monoclonal Antibodies 84: Biological And Clinical Applications, Pinchera et al. (eds.), pp. 475

506 (1985); "Analysis, Results, And Future Prospective Of The Therapeutic Use Of 

Radiolabeled Antibody In Cancer Therapy," in Monoclonal Antibodies For Cancer Detection 

AndTherapy, Baldwin et al. (eds.). pp. 303-16 (Academic Press 1985); andThorpe et al., 

Inrnunol. Rev., 62:119-58 (1982). Suitable linkers include, for example, cleavable and non
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cleavable linkers. Different linkers that release the coupled therapeutic moieties, proteins, 

antibodies, and/or detectable labels under acidic or reducing conditions, on exposure to specific 

proteases, or under other defined conditions can be employed.  

VL Pharmaceutical Compositions and Methods of Use 

[0464] In prophylactic applications, an antibody or agent for inducing an antibody or a 

pharmaceutical composition the same is administered to a patient susceptible to, or otherwise at 

risk of a disease (e.g.. Alzheimer's disease) in regime (dose, frequency and route of 

administration) effective to reduce the risk, lessen the severity, or delay the onset of at least one 

signor symptom of the disease. In particular, the regime is preferably effective to inhibitor 

delay tau or phospho-tau and paired filaments formed from it in the brain, and/or inhibit or delay 

its toxic effects and/or inhibit/or delay development of behavioral deficits. In therapeutic 

applications, an antibody or agent to induce an antibody is administered to a patient suspected of, 

or already suffering from a disease (e.g., Alzheimer's disease) in a regime (dose, frequencyand 

route of administration) effective to ameliorate or at least inhibit further deterioration of at least 

one sign or symptom of the disease. In particular, the regime is preferably effective to reduce or 

at least inhibit further increase of levels of tau, phosphor-tau. or paired filaments formed from it., 

associated toxicities and/or behavioral deficits.  

[04651 A regime is considered therapeutically or prophylactically effective if an individual 

treated patient achieves an outcome more favorable than the mean outcome in a control 

population of comparable patients not treated by methods of the invention, or if a more favorable 

outcome is demonstrated in treated patients versus control patients in a controlled clinical trial 

(eg., a phase II, phase II/III or phase III trial) at the p < 0.05 or 0.01 or even 0.001 level.  

[04661 Effective doses of vary depending on many different factors, such as means of 

administration, target site, physiological state of the patient, whether the patient is an ApoE 

carrier, whether the patient is human or an animal, other medications administered, and whether 

treatment is prophylactic ortherapeutic.  

[04671 Exemplary dosage ranges for antibodies are from about 0.01 to 60 mg/kg, or from about 

0.1 to 3 mg/kg or 0.15-2 mg/kg or 0.15-1.5 mg/kg, of patient body weight. Antibody can be 

administered such doses daily, on alternative days, weekly, fortnightly, monthly, quarterly, or 
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according to any other schedule detennined by empirical analysis. An exemplary treatment 

entails administration in multiple dosages over a prolonged period, for example, of at least six 

months. Additional exemplary treatment regimes entail administration once per every two 

weeks oronce a month or once every 3 to 6 months.  

[04681 The amount of an agent for active administration varies from 0.1-500 g per patient and 

more usually from 1-100 or 1-10 pg per injection for human administration. The timing of 

injections can vary significantly from once aday, to once a year, to once a decade. Atypical 

regimen consists of an immunization followed by booster injections at time intervals, such as 6 

week intervals ortwo months. Another regimen consists of an immunization followed by 

booster injections 1, 2 and 12 months later. Another regimen entails an injection every two 

months for life. Alteratively, booster injections can be on an irregular basis as indicated by 

monitoring of immune response.  

[04691 Antibodies or agents for inducing antibodies are preferably administered via a peripheral 

route (i.e., one in which ain administered or induced antibody crosses the blood brain barrier to 

reach an intended site in the brain. Routes of administration include topical, intravenous, oral, 

subcutaneous, intraarterial, intracranial, intrathecal, intraperitoneal, intranasal, intraocular, or 

intramuscular. Preferred routes for administration of antibodies are intravenous and 

subcutaneous. Preferred routes for active immunization are subcutaneous and intramuscular.  

This type of injection is most typically perforined in the ann or leg muscles. In some methods, 

agents are injected directly into a particular tissue where deposits have accumulated, for example 

intracranial injection.  

[04701 Pharmaceutical compositions for parenteral administration are preferably sterile and 

substantially isotonic and manufactured under GMP conditions. Pharmaceutical compositions 

can be provided in unit dosage form (i.e., the dosage for a single administration).  

Phannaceutical compositions can be formulated using one or more physiologically acceptable 

carriers, diluents, excipients orauxiliaries. The fonnulation depends on the route of 

administration chosen. For injection, antibodies can be formulated in aqueous solutions, 

preferably in physiologically compatible buffers such as Hank's solution, Ringer's solution, or 

physiological saline or acetate buffer (to reduce discomfort at the site of injection). The solution 
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can contain fornulatory agents such as suspending, stabilizing and/or dispersing agents.  

Alternatively antibodies can be in lyophilized forn for constitution with a suitable vehicle, e.  

sterile pyrogen-free water, before use.  

[04711 The present regimes can be administered in combination with another agent effective in 

treatment orprophylaxis of the disease being treated. For example, in the case of Alzheimer's 

disease, the present regimes can be combined with immunotherapy against AP 

(WO/2000/072880), cholinesterase inhibitors or memantine or in the case of Parkinson's disease 

immunotherapy against alpha synuclein WO/2008/103472, Levodopa, dopamine agonists, 

COMT inhibitors, MAO-B inhibitors, Amantadine, or anticholinergic agents.  

[04721 Antibodies are administered in an effective regime meaning a dosage.routeof 

administration and frequency of administration that delays the onset, reduces the severity, 

inhibits further deterioration, and/or ameliorates at least one sign or symptom of a disorder being 

treated. If patient is already suffering from a disorder, the regime can be referredto as a 

therapeutically effective regime. If the patient is at elevated risk of the disorder relative to the 

general population but is not vet experiencing symptoms, the regime can be referred to as a 

prophylactically effective regime. In some instances, therapeutic or prophylactic efficacy can be 

observed in an individual patient relative to historical controls or past experience in the same 

patient. In other instances, therapeutic or prophylactic efficacy can be demonstrated in a 

preclinical or clinical trial in a population of treated patients relative to a control population of 

untreated patients.  

[04731 Exemplary dosages for an antibody are 0.1-60 mg/kg (eg., 0.5, 3, 10, 30, or 60 mg/kg), 

or 0.5-5 mg/kg body weight (e.g., 0.5, 1, 2, 3, 4 or 5 mg/kg) or 10-4000 mg or 10-1500 mg as a 

fixed dosage. The dosage depends on the condition of the patient and response to prior 

treatment, if any, whether the treatment is prophylactic or therapeuticandwhetherthedisorderis 

acute or chronic, among other factors.  

[04741 Administration can be parenteral, intravenous, oral, subcutaneous, intra-arterial, 

intracranial, intrathecal, intraperitoneal, topical, intranasal or intramuscular. Some antibodies 

can be administered into the systemic circulation by intravenous or subcutaneous administration.  

Intravenous administration can be, for example, by infusion over a period such as 30-90 min.  
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[04751 The frequency of administration depends on the half-life of the antibody in the 

circulation, the condition of the patient and the route of administration among other factors. The 

frequency can be daily, weekly, monthly, quarterly, or at irregular intervals in response to 

changes in the patient's condition or progression of the disorder being treated. An exemplary 

frequency for intravenous administration is between weekly and quarterly over a continuous 

cause of treatment, although more or less frequent dosing is also possible. For subcutaneous 

administration, an exemplary dosing frequency is daily to monthly, although more or less 

frequent dosing is also possible.  

[04761 The number of dosages administered depends on whether the disorder is acute or chronic 

and the response of the disorder to the treatment. For acute disorders or acute exacerbations of a 

chronic disorder, between 1 and 10 doses are often sufficient. Sometimes a single bolus dose, 

optionally in divided form, is sufficient for an acute disorder or acute exacerbation of a chronic 

disorder. Treatment can be repeated for recurrence of an acute disorder or acute exacerbation.  

For chronic disorders, an antibody can be administered at regular intervals, e.g., weekly.  

fortnightly, monthly, quarterly, every six months forat least 1, 5 or 10 years, or the life of the 

patient.  

A. Diagnostics and Monitoring Methods 

In Vivo Imaging, Diagnostic Methods, and Optimizing Immunotherapy 

[0477] The invention provides methodsof in vivo imaging tau protein deposits (e.g., 

neurofibrillary tangles and tau inclusions) in a patient. The methods work by administeing a 

reagent, such as antibody that binds tau (e.g., a mouse, humanized, chimeric or veneered 5G8, 

6A10, 8A4. or 7G6 antibody), to the patient and then detecting the agent after it has bound. A 

clearing response to the administered antibodies can be avoided or reduced by using antibody 

fragments lacking a full-length constant region, such as Fabs. In some methods, the same 

antibody can serve as both a treatment and diagnostic reagent.  

[04781 Diagnostic reagents can be administered by intravenous injection into the body of the 

patient, or directly into the brain by intracranial injection or by drilling a hole through the skull.  

The dosage of reagent should be within the same ranges as for treatment methods. Typically, the 

reagent is labeled, although in some methods, the primary reagent with affinity for tau is 
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unlabeled and a secondary labeling agent is used to bind to the primary reagent. The choice of 

label depends onthe means of detection. For example, a fluorescent label is suitable for optical 

detection. Use of paramagnetic labels is suitable for tomographic detection without surgical 

intervention. Radioactive labels can also be detected using positron emission tomography (PET) 

or single-photon emission computed tomography (SPECT).  

[04791 The methods of in vivo imaging of tau protein deposits are useful to diagnose or confirm 

diagnosis of a tauopathy, such as Alzheier's disease, frontotemporal lobar degeneration, 

progressive supranuclear palsy and Pick's disease, or susceptibility to such a disease. For 

example, the methods can be used on a patient presenting with symptoms of dementia. If the 

patient has abnormal neurofibrillary tangles, then the patient is likely suffering from Alzheimer's 

disease. Alternatively, if the patient has abnormal tau inclusions, then depending on the location 

of the inclusions, the patient may be suffering from frontotemporal lobar degeneration. The 

methods can also be used on asyiptomatic patients. Presence of abnormal tau protein deposits 

indicates susceptibility to future symptomatic disease. The methods are also useful for 

monitoring disease progression and/or response to treatment in patients who have been 

previously diagnosed with a tau-related disease.  

[04801 Diagnosis can be performed by comparing the number, size, and/or intensity of labeled 

loci, to corresponding baseline values. The base line values can represent the mean levels in a 

population of undiseased individuals. Baseline values can also represent previous levels 

determined in the same patient. For example, baseline values can be determined in a patient 

before beginning tau immunotherapy treatment, and measured values thereafter compared with 

the baseline values. A decrease in values relative to baseline signals a positive response to 

treatment.  

[0481 In sone patients, diagnosis of a tauopathy may be aided by performing a PETscan. A 

PET scan can be performed using, for example, a conventional PET imager and auxiliary 

equipment. The scan typically includes one or more regions of the brain known in general to be 

associated with tau protein deposits and one or more regions in which few if any deposits are 

generally present to serve as controls.  
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[04821 The signal detected in a PET scan can be represented as a multidimensional image. The 

multidimensional image can be in two dimensions representing a cross-section through the brain, 

in three dimensions, representing the three dimensional brain, or in four dimensions representing 

changes in thethree dimensional brain overtime. A color scale can be used with different colors 

indicating different amounts of label and, inferentially, tau protein deposit detected. The results 

of the scan can also be presented numerically, with numbers relating to the amount of label 

detected and consequently amount of tau protein deposits. The label present in a region of the 

brain known to be associated with deposits for a particular tauopathy (e.g., Alzheimer's disease) 

can be compared with the label present in a region known not to be associated with deposits to 

provide a ratio indicative ofthe extent of deposits within the former region. Forthesame 

radiolabeled ligand, such ratios provide a comparable measure of tau protein deposits and 

changes thereof between different patients.  

[0483] In some methods, a PET scan is performed concurrent with or in the same patient visit as 

an MRI or CATscan. An MRI or CAT scan provides more anatomical detail of the brain than a 

PET scan. However, the image from a PET scan can be superimposed on an MRI or CAT scan 

image more precisely indicating the location of PET ligand and inferentially tau deposits relative 

to anatomical structures in the brain. Some machines can perform both PETscanning and MRI 

or CAT scanning without the patient changing positions between the scans facilitating 

superimposition of images.  

[0484] Suitable PET ligands include radiolabeled antibodies of the invention (e.g., a mouse, 

humanized, chimericor veneered 5G8, 6A10, 8A4 or 7G6 antibody). The radioisotope used can 

be, for example, C1 , N', 0. F, or 23. The interval between administering the PET ligand 

and performing the scan can depend on the PET ligand and particularly its rate of uptake and 

clearing into the brain, and the half- life of its radiolabel.  

[04851 PET scans can also be performed as a prophylactic measure in asmnptomatic patients or 

in patients who have symptoms of mild cognitive impairment but have not yet been diagnosed 

with a tauopathy but are at elevated risk of developing a taopathy. For asymptomatic patients, 

scans are particularly useful for individuals considered at elevated risk of tauopathy because of a 

family history, genetic or biochemical risk factors, or mature age. Prophylactic scans can 
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commenceforexample,atapatient between 45 and 75 years. In some patients, a first scan 

is performed at age 50years.  

[04861 Prophylactic scans can be performed at intervals of for example, between six months and 

ten years, preferably between 1-5 years. In some patients, prophylactic scans are performed 

annually. If a PET scan performed as a prophylactic measure indicates abnormally high levels of 

tau protein deposits, immunotherapy can be commenced and subsequent PET'scans performed as 

in patients diagnosed with a tauopathy. If a PETscanned performed as a prophylactic measure 

indicates levels of tau protein deposits within normal levels, further PET scans can performed at 

intervals of between six months and 10 years, and preferably 1-5 years, as before, or in response 

to appearanceof signs and symptomsof atauopathy or mild cognitive impainnent. By 

combining prophylactic scans with administration of tau-directed iminunotherapy if and when an 

above normal level of tau protein deposits is detected, levels of tau protein deposits can be 

reduced to, or closer to, normal levels, or at least inhibited from increasing further, and the 

patient can remain free of the tauopathy for a longer period than if not receiving prophylactic 

scans and tau-directed immunotherapy (e.g. .at least 5, 10, 15 or 20 years, or for the rest of the 

patient's life).  

[04871 Normal levels of tau protein deposits can be determined by the amount of neurofibrillary 

tangles or tau inclusions in the brains of a representative sample of individuals in the general 

population who have not been diagnosed with a particular tauopathy (e.g., Alzheimer's disease) 

and are not considered at elevated risk of developing such disease (e.g., a representative sample 

of disease-free individuals under 50 years of age). Alternatively, a normal level can be 

recognized in an individual patient if the PET signal according to the present methods in a region 

of the brain in which tau protein deposits are known to develop is not different (within the 

accuracy of measurement) from the signal from a region of the brain in which it is known that 

such deposits do not normally develop. An elevated level in an individual can be recognized by 

comparison to the normal levels (e.g., outside mean and variance of a standard deviation) or 

simply from an elevated signal beyond experimental error in a region of the brain associated with 

tau protein deposits compared with a region not known to be associated with deposits. For 

purposes of comparing the levels of tau protein deposits in an individual and population, the tau 

protein deposits should preferably be determined in the same region(s) of the brain, these regions 
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including at least one region in which tau protein deposits associated with a particular tauopathy 

(e.g., Alzheimer's disease) are known to form. A patient having an elevated level of tau protein 

deposits is a candidate for commencing immunotherapy.  

[04881 After commencing immunotherapy, a decrease in the level of tau protein deposits can be 

first seen as an indication that the treatment is having the desired effect. The observed decrease 

can be, for example, in the range of 1-100%, 1-50%, or 1-25% of the baseline value. Such effects 

can be measured inone or more regions of the brain in which deposits are known to form or can 

be measured from an average of such regions. The total effect of treatment can be approximated 

by adding the percentage reduction relative to baseline to the increase in tau protein deposits that 

would otherwise occur inan average untreated patient.  

[04891 Maintenance of tau protein deposits at an approximately constant level or even a small 

increase in tau protein deposits can also be an indication of response to treatment albeit a 

suboptimal response. Such responses can be compared with a time course of levels of tau 

protein deposits in patients with a particular tauopathy (e.g. Alzheimer's disease) that did not 

receive treatment, to determine whether the immunotherapy is having an effect in inhibiting 

further increases of tau protein deposits.  

[04901 Monitoring of changes in tau protein deposits allows adjustment of the imunnotherapy or 

other treatment regime in response to the treatment. PET monitoring provides an indication of 

the nature and extent of response to treatment. Then a determination can be made whether to 

adjust treatment and if desired treatment can be adjusted in response to the PET monitoring.  

PET monitoring thus allows for taii-directed immunotherapy or other treatment regime to be 

adjusted before other biomarkers, MRI or cognitive measures have detectably responded. A 

significant change means that comparison of the value of a parameter after treatment relative to 

basement provides some evidence that treatment has or has not resulted in a beneficial effect. In 

some instances, a change of values of a parameter in a patient itself provides evidence that 

treatment has or has not resulted in a beneficial effect. In other instances, the change of values, 

if any, in a patient, is compared with the change of values, if any, in a representative control 

population of patients not undergoing immunotherapy. A difference in response in a particular 

patient from the normal response in the control patient (e.g., mean plus variance of a standard 
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deviation) can also provide evidence that an immunotherapy regime is or is not achieving a 

beneficial effect in a patient.  

[04911 In some patients, monitoring indicates a detectable decline in tau protein deposits but that 

the level of tau protein deposits remains above normal. In such patients, if there are no 

unacceptable side effects, the treatment regime can be continued as is or even increased in 

frequency of administration and/or dose if not already at the maximum recommended dose.  

[04921 If the monitoring indicates levels of tau protein deposits in a patient have already been 

reduced to normal, or neair-normal, levels of tau protein deposits, the immunotherapy regime can 

be adjusted from one of induction (i.e., that reduces the level of tau protein deposits) to one of 

maintenance (i.e. , that maintains tau protein deposits at an approximately constant level). Such 

a regime can be affected by reducing the dose and or frequency of administering 

immunotherapy.  

[04931 In other patients, monitoring can indicate that immunotherapy is having some beneficial 

effect but a suboptimal effect. An optimal effect can be defined as a percentage reduction in the 

level of tau protein deposits within the top half or quartile of the change in tau protein deposits 

(measured or calculated over the whole brain or representative region(s) thereof in which tau 

protein deposits are known to form) experienced by a representative sample of tauopathy patients 

undergoing immunotherapy at a given time point after commencing therapy. A patient 

experiencing a smaller decline or a patient whose tau protein deposits remains constant or even 

increases, but to a lesser extent than expected in the absence of immunotherapy (e.g., as inferred 

from a control group of patients not administered immunotherapy) can be classified as 

experiencing a positive but suboptimal response. Such patients can optionally be subject to an 

adjustment of regime in which the dose and or frequency of administration of an agent is 

increased.  

[04941 In some patients, tau protein deposits may increase in similar or greater fashion to tau 

deposits in patientsnot receivingimmunotherapy. If such increases persist over period of time, 

such as 18 months or 2 years, even after any increase in the frequencyor dose of agents, 

immunotherapy can if desired be discontinued in favor of other treatments.  
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[04951 The foregoing description of diagnosing, monitoring, and adjusting treatment for 

tauopathies has been largely focused on using PET scans. However, any other technique for 

visualizing and/or measuring tau protein deposits that is amenable to the use of tau antibodies of 

the invention (e.g., a mouse, humanized, chimeric or veneered 5G8, 6A10, 8A4,or 7G6 

antibody) can be used in place of PET scans to perform such methods.  

[04961 Also provided are methodsof detecting an immune response against tau in a patient 

suffering from or susceptible to diseases associated with tau. The methods can be used to 

monitor a course of therapeutic and prophylactic treatment with the agents provided herein. The 

antibody profile following passive immunization typically shows an immediate peak in antibody 

concentration followed by an exponential decay. Without a further dose, the decay approaches 

pretreatment levels within a period of days to months depending on the half-life of tle antibody 

administered. For example, the half-life of some human antibodies is of the order of 20 days.  

[0497] In some methods, a baseline measurement ofantibody to tau in the subjectis made before 

administration, a second measurement is made soon thereafter to determine the peak antibody 

level, and one or more further measurements are made at intervals to monitor decay of antibody 

levels. When the level of antibody has declined to baseline or a predetermined percentage of the 

peak less baseline (e.g., 50%, 25% or 10%). administration of a further dose of antibody is 

administered. In some methods, peak or subsequent measured levels less background are 

compared with reference levels previously determined to constitute a beneficial prophylactic or 

therapeutic treatment regime in other subjects. If the measured antibody level is significantly 

less than a reference level (e.g.. less than the mean minusone or, preferably, two standard 

deviations of the reference value in a population of subjects benefiting from treatment) 

administration of an additional dose of antibody is indicated.  

[04981 Also provided are methods of detecting tau in a subject, for example, by measuring tau in 

a sample from a subject or by in vivo imaging of tau in a subject. Such methods are useful to 

diagnose or confirm diagnosis of diseases associated with tau, or susceptibility thereto. The 

methods can also be used on asymptomatic subjects. The presence of tau indicates susceptibility 

to future symptomatic disease. The methods are also useful for monitoring disease progression 

and/or response to treatment in subjects who have been previously diagnosed with Alzheimer's 
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disease, Down's syndrome, mild cognitive impairment, primary age-related tauopathy, 

postencephalitic parkinsonism, posttraumatic dementia or dementia pugilistica, Pick's disease, 

type C Niemann-Pick disease, supranuclear palsy, frontotemporal dementia, frontotemporal lobar 

degeneration, argyrophilic grain disease, globular glial tauopathy, amNotrophic lateral 

sclerosis/parkinsonism dementia complex of Guam, corticobasal degeneration (CBD), dementia 

with Lewy bodies, Lewy body variant of Alzheimer disease (LBVAD), or progressive 

supranuclear palsy (PSP).  

[04991 Biological samples obtained from a subject having, suspected of having, or at risk of 

having Alzheimer's disease, Down's syndrome, mild cognitive impairment, primary age-related 

tauopathy, postencephalitic parkinsonism, posttraumatic dementia or dementia pugilistica, Pick's 

disease, type C Niemann-Pick disease, supranuclear palsy, frontotemporal dementia, 

frontotemporal lobar degeneration, argyrophilic grain disease, globular glial tauopathy, 

amyotrophic lateral sclerosis/parkinsonism dementia complex of Guam, corticobasal 

degeneration (CBD), dementia with Lewy bodies. Lewy body variant of Alzheimer disease 

(LBVAD), or progressive supranuclear palsy (PSP) can be contacted with the antibodies 

disclosed herein to assess the presence of tau. For example, levels of tau in such subjects may be 

compared to those present in healthy subjects. Alternatively, levels of tau in such subjects 

receiving treatment for the disease may be compared to those of subjects who have not been 

treated for Alzheimer's disease, Down's syndrome, mild cognitive impairment, primary age

related tauopathy, postencephalitic parkinsonism, posttraumatic dementia or dementia 

pugilistica, Pick's disease, type C Niemann-Pick disease, supranuclearpalsy frontotemporal 

dementia, frontotemporal lobar degeneration, argyrophilic grain disease, globular glial 

tauopathy, amyotrophic lateral sclerosis/parkinsonism dementia complex of Guam, corticobasal 

degeneration (CBD), dementia with Lewy bodies, Lewy body variant of Alzheimer disease 

(LBVAD), or progressive supranuclear palsy (PSP). Some such tests involve abiopsy of tissue 

obtained from such subjects. ELISA assays may also be useful methods, for example, for 

assessing tau in fluid samples.  
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VII. Kits 

[05001 Theinvention further provides kits (e.g.. containers) comprising an antibody disclosed 

herein and related materials, such as instructions for use (e.g., package insert). Theinstructions 

for use may contain, for example, instructions for administration of the antibody and optionally 

one or more additional agents. The containers of antibody may be unit doses, bulk packages 

(e.g., multi-dose packages), or sub-unit doses.  

[05011 Package insert refers to instructions customarily included in commercial packages of 

therapeutic products that contain information about the indications, usage, dosage, 

administration, contraindications and/or warnings concerning the use of such therapeutic 

products 

[0502] Kits can also include a second container comprising a pharmacutically-acceptable 

buffer, such as bacteriostatic water for injection (BWFI), phosphate-buffered saline, Ringer's 

solution and dextrose solution. It can also include other materials desirable from a commercial 

and user standpoint, including other buffers, diluents, filters, needles, and syringes.  

VIII. Other Applications 

[05031 The antibodies can be used for detecting tau, or fragments thereof, in the context of 

clinical diagnosis or treatment or in research. For example, the antibodies can be used to detect 

the presence of tau in a biological sample as an indication that the biological sample comprises 

tau deposits. Binding of the antibodies to the biological sample can be compared to binding of 

the antibodies to a control sample. The control sample and the biological sample can comprise 

cells of the same tissue origin. Control samples and biological samples can be obtained from the 

same individual or different individuals and on the same occasion or oi different occasions. If 

desired, multiple biological samples and multiple control samples are evaluated on multiple 

occasions to protect against random variation independent of the differences between the 

samples. A direct comparison can then be made between the biological sample(s) and the 

control sample(s) to detennine whether antibody binding (i.e., the presence of tau) to the 

biological sample(s) is increased, decreased, or the same relative to antibody binding to the 

control sample(s). Increased binding of the antibody to the biological sample(s) relative to the 

control sample(s) indicates the presence of tau in the biological sample(s). In some instances., 
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the increased antibody binding is statistically significant. Optionally, antibody binding to the 

biological sample is at least 15-fold, 2-fold, 3-fold, 4-fold, 5-fold, 10-fold, 20-fold, or 100-fold 

higher than antibody binding to the control sample.  

[0504 In addition, the antibodies can be used to detect the presence of the tau in a biological 

sample to monitor and evaluate the efficacy of a therapeutic agent being used to treat a patient 

diagnosed with Alzheimer's disease, Down's syndrome, mild cognitive impairment, primary 

age-related tauopathy, postencephalitic parkinsonisin. posttraumatic dementia or dementia 

pugilistica, Pick's disease, type C Niemann-Pick disease, supranuclear palsy, frontotemporal 

dementia, frontotemporal lobar degeneration, argyrophilic grain disease, globular glial 

tauopathy, amyotrophic lateral sclerosis/parkinsonism dementia complex of Guam, corticobasal 

degeneration (CBD), dementia with Lewy bodies, Lewy body variant of Alzheimer disease 

(LBVAD), or progressive supranuclear palsy (PSP). A biological sample from a patient 

diagnosed with Alzheimer's disease, Down's syndrome, mild cognitive impairment, primary 

age-related tauopathy, postencephalitic parkinsonisn posttraumatic dementia or dementia 

pugilistica, Pick's disease, type C Niemann-Pick disease, supranuclear palsy. frontotemporal 

dementia, frontotemporal lobar degeneration, argyrophilic grain disease, globular glial 

tauopathy, amyotrophic lateral sclerosis/parkinsonism dementia complex of Guam, corticobasal 

degeneration (CBD), dementia with Lewy bodies, Lewy body variant of Alzheimer disease 

(LBVAD), or progressive supranuclear palsy (PSP) is evaluated to establish a baseline for the 

binding of the antibodies to the sample (i.e., a baseline for the presence of the tau in the sample) 

before commencing therapy with the therapeutic agent. In some instances, multiple biological 

samples from the patient are evaluated on multiple occasions to establish both a baseline and 

measure of random variation independent of treatment. A therapeutic agent is then administered 

in a regime. The regime may include multiple administrations of the agent over a period of time.  

Optionally, binding of the antibodies (i.e., presence of tau) is evaluated on multiple occasions in 

multiple biological samples from the patient, both to establish a measure of random variation and 

to show a trend in response to immunotherapy. The various assessments of antibody binding to 

the biological samples are then compared. If only two assessments are made, a direct 

comparison can be made between the two assessments to determine whether antibody binding 

(i.e., presence of tau) has increased, decreased, or remained the same between the two 
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assessments. If more than two measurements are made, the measurements can be analyzed as a 

time course starting before treatment with the therapeutic agent and proceeding through the 

course of therapy. In patients for whom antibody binding to biological samples has decreased 

(/c.,the presence of tau), it can be concluded that the therapeutic agent was effective in treating 

the Alzheimer's disease, Down's syndrome, mild cognitive impainnent, primary age-related 

tauopathy, postencephalitic parkinsonism, posttraumatic dementia or dementia pugilistica, Picks 

disease, type C Niemann-Pick disease. supranuclear palsy, frontotemporal dementia, 

frontotemporal lobar degeneration, argyrophiic grain disease, globular glial tauopathy, 

amyotrophic lateral sclerosis/parkinsonism dementia complex of Guam, corticobasal 

degeneration (CBD), dementia with Lewy bodies, Lewv body variant of Alzheimer disease 

(LBVAD), or progressive supranuclear palsy (PSP) in the patient. The decrease in antibody 

binding can be statistically significant. Optionally, binding decreases byat least 1%, 2%, 3%, 

4%, 5%, 10%, 15%, 20%,30%, 40%, 50%, 60%, 70%, 80%,90%, or 100%. Assessment of 

antibody binding can be made in conjunction with assessing other signs and symptoms of 

Alzheiner's disease, Down's syndrome, mild cognitive impairment, primaryage-related 

tauopathy, postencephalitic parkinsonism, posttraumatic dementia or dementia pugilistica, Pick's 

disease, type C Niemann-Pick disease, supranuclear palsy, frontotemporal dementia, 

frontotemporal lobar degeneration, argyrophilic grain disease, globular glial tauopathy, 

amyotrophic lateral sclerosis/parkinsonisin dementia complex of Guam, corticobasal 

degeneration (CBD), dementia with Lewy bodies, Lewy body variant of Alzheimer disease 

(LBVAD), or progressive supranuclear palsy (PSP).  

[05051 The antibodies can also be used as research reagents for laboratory research in detecting 

tau, or fragments thereof In such uses, antibodies can be labeled with fluorescent molecules, 

spin-labeled molecules, enzymes, or radioisotopes, and can be provided in the form of kit with 

all the necessary reagents to perform the detection assay. The antibodies can also be used to 

purify tan, or binding partners of tan, e.g., by affinity chromatography.  

[05061 All patent filings, websites, other publications, accession numbers and the like cited 

above or below are incorporated by reference in their entirety for all purposes to the same extent 

as if each Individual item were specifically and individually indicatedto be so incorporated by 

reference. If different versions of a sequence are associated with an accession number at 
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different times, the version associated with the accession number at the effective filing date of 

this application is meant. The effective filing date means the earlier of the actual filing date or 

filing date ofa priority application referring to the accession number if applicable. Likewise if 

different versions of a publication, website or the like are published at different times, the 

version most recently published at the effective filing date of the application is meant unless 

otherwise indicated. Any feature, step, element, embodiment, or aspect of the invention can be 

used in combination with any other unless specifically indicated otherwise. Although the present 

invention has been described in some detail by way of illustration and example for purposes of 

clarity and understanding, it will be apparent that certain changes and modifications may be 

practiced within the scope of the appended claims.  

EXAMPLES 

Example 1. Identification of tau Monoclonal Antibodies 

[05071 Monoclonal antibodies against tau were generated as follows. Immunizations were 

performed with either recombinant N-terminally His-tagged 383 a.a. human tau (4RON), 

containing a P301S mutation [immunogen A] or recombinant 383 a.a. human tau (4RON), 

containing a P30 IS mutation, lacking an N-terminal His-tag [immunogen B]. Immunogens were 

emulsified in RIBI adjuvant.  

[05081 Five week old female Balb/c mice were intraperitoneally immunized with 25pg of 

immunogen A on day 0. and 0pg of immunogen A each on days 7, 14, 21, 27, 34, 48, 55, and 

62. Mice were immunized with 10ig of imnmunogen B on days 76 and 90. On days 43 and 98, 

mice were bled and titered against immunogen A; on day 101 the animals with highest titers 

were boosted with a terminal immunization of 50 tg iimunogen B, which was delivered % 

intraperitoneally and % intravenously. Fused hybridomas were screened via ELISA against both 

inmmunogens,).  

[0509] Example 2. Mouse monoclonal antibodies bind tau in ELISA assays 

[05101 Methods: Indirect ELISA: 96-well polystyrene plates were coated with capture 

antibodies anti-6xHis (Figure IA) or polyclonal anti-tau (Dako #A0024, Figure IB) suspended in 

1xPBS for 2 hr at RT or 16 hr at 4°C. Coating was removed, and plates were blocked for 1 hr 

with 1%BSA in IxPBS, followed by incubation with human recombinant tau, either with (Figure 
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IA) or without (Figure 1B) a polyhistidine tag at the N-terminus of the protein. After washing 

plates were incubated with indicated antibodies, washed, and incubated with HRP-conjugated 

goat anti-mouse secondary antibody. Plates were developedxwith TMB, and A,4oxwas measured 

with a plate reader.  

[05111 Sandwich ELISA: 96-well polystyrene plates were coated with anti-mouse antibodies in 

1xPBS for 2 hr at RT or 16 hr at 4°C. Coating was removed, and plates were blocked for 1 hr 

with 1%BSA in 1xPBS. The plate was next incubated with the Indicated antibodies at identical 

concentrations, diluted in 0.1% BSA in 1xPBS. Plates were successively treated with human tau, 

polyclonal rabbit anti-tau (Dako #A0024), and HRP-conjugated goat anti-rabbit antibody, all 

diluted in 0.1%BSA in PBS with washes occuring between each step. Streptavidin-HRP was 

added, plates were developed with T'B, and A450 was measured with a plate reader. SeeFigure 

IC.  

[05121 Results: A panel of hybridoma-produced antibodies were assayed for binding to tau via a 

number of different ELISA formats. Detection of tau was confirmed using an indirect fornat, 

using tau protein immobilized by its N-terminally fused polyhistidine tag (Figure 1A). Binding to 

the native, untagged protein was also confirmed (Figure IB). To assess the solution affinity of 

the various antibodies, a sandwich ELISA format was used in which tested hybridoma antibodies 

were used as capture reagents (Figure IC).  

[05131 Example 3. Affinity of mouse monoclonal antibodies to tau 

[05141 Methods: SPR analysis was performed using a Biacore'T200 to determine the binding 

kinetics of murine antibodies to recombinant human tau. To prepare a sensor surface, anti-mouse 

antibody (GE Life Sciences) was immobilized on sensor chip CM5 via amine coupling, and 

antibody was captured at a level to ensure maximum binding of 50 RU. Various concentrations 

of recombinant tau ranging from 10-0.14 nM were passed over the captured ligand at a flow rate 

of 50 uL/mnin running buffer (HBS + 0.05% P-20, I mg/mL BSA), for 180 see association and 

900 sec dissociation. Data were double-referenced to both an irrelevant sensor not containing 

antibody ligand, and 0 nM analyte concentration to account for the dissociation of ligand from 

the capture moilety. Data was then analyzed using a global 1:1 fit.  
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[05151 Results: Multiple murine antibodies were selected based on their performance in a 

battery of ELISA assays, and their binding affinities were assessed via SPR. Antibodies were 

tested in parallel sets, and their binding association and dissociation rates were measured.  

Binding affinities are shown in Figure 2.  

[0516] Example 4. Mouse monoclonal antibodies prevent binding of human tau to the surface 

of immortalized neuronal cells 

[05171 Methods: Inhibition-of Tan Binding to B103 Neuroblastoma Cells with anti-Tau 

Monoclonal Antibodies 

1. Resuspend B103 cells in PBS at 5 x 105 cells/mL. Plate 50pL of cell suspension per 

well in aMSD High Bindplate. This results in 25K cells/well. Cover the plate and allow cells to 

attach at 37°C, 5% C0 2 , for 2 hrs.  

2. Following cell attachment, remove PBS from wells by inverting plate and gently tapping 

to remove excess buffer. Add 50pL of 3% MSD Blocker Ain PBS or other suitable blocking 

buffer to each well and incubate plate at RT for 1 hr without shaking.  

3. During the plate blocking step co-incubateTau and anti-Tau antibodies as follows: 

a. Start with anti-Tau antibody at 2 mg/mL and serial dilute in PBS, 1:2, for 7 

additional dilutions.  

b. Dilute Tau to 20 nM in PBS. The Tau concentration will be constant in each well.  

c. Mix the Tan and anti-Tau antibody, 1:1, for a final Tau concentration of 10 nM 

and a starting concentration of anti-Tau of I mg/mi.  

d. Incubate the mixture for approximately 1 hr at RT with shaking (600rpm).  

4. After plate blocking, step 2, remove blocking buffer from wells by inverting plate 

and gently tapping and wash plate 2x with PBS using a multichannel pipette. Ensure excess 

buffer is completely removed. Cool the plated cells to 4°C prior to adding the Tau: anti-Tau 

complexes.  
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5. Add 50uL of cooled complex, step 3, to the plated cells and incubate on ice for 30 

minutes.  

6. Wash plate 2x with chilled PBS as previously described.  

7. Add 50rL per well of the 16B5.SULFO-TAG for detection of cell surface boundTau.  

Incubate for 30 minutes on ice.  

8. Wash plate 2x with chilled PBS again as previously described.  

9. Add 150 iL per well of IX Read BufferT Without Surfactant (diluted in H2 0) and read 

immediately on the MSD SECTORT' 600 instniment. Avoid introducing bubbles when adding 

read buffer.  

10. Report the MSD signals vs. concentration of anti-Tau.  

[05181 Antibodies tested were anti-tau antibodies 3D6, 16G7 3119, 4C5, 5G8, and isotope 
control.  

[05191 Results: 

[05201 Decreasing SulfoTag anti-tau signal occurring with increasing test antibody indicates 

functional blocking of the binding of tau to neuronal cell surfaces. No blocking was observed 

with isotype control, 16G7, or 3H9. Increasing amounts of functional blocking activity were 

observed with 4C5, 5G8. and 3D6. See Figure 3.  

[05211 Example 5. 3D6 and 5G8 immunocapture tau from human disease tissue.  

Methods: High-salt soluble protein fractions were prepared to I mg/ml. For each 

immunoprecipitation, 200 pg of sample was used. 10ig of the indicated antibody (either an 

isotype control, anti-tau antibody 3D6, or 5G8) was added to the high-salt sample preparations, 

and incubated for 2 hr. Protein G magnetic beads were then added to the mixtures, and incubated 

for a further hour to capture antibody/antigen complexes. Samples were thoroughly washed with 

1xPBS, and beads were boiled in reducing/denaturing sample buffer to release captured proteins.  

Resulting samples were resolved by SDS-PAGE and Western blotting was performed using a 

polvelonal anti-tau antibody (Dako, #A0024).  
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[0522] Results: As shown in Figure 4, anti-tau antibodies 3D6 and 5G8 immunoprecipitated tan 

fromAzheimer diseasetissue.High-salt soluble fractions were immunoprecipitated with the 

indicated antibody. and detected with a polyclonal anti-tau antibody directed towards a separate 

region of the tau molecule from the binding sites for 3D6 and 5G8. Both 5G8 and 3D6 captured 

tau from this fraction. The input (high-salt soluble sample) is shown at right.  

[0523] Example 6. Design of Humanized 5G8 Antibodies 

[05241 The starting point or donor antibody for humanization was the mouse antibody 5G8. The 

heavv chain variable amino acid sequence of mature m5G8 is provided as SEQID NO:9. The 

light chain variable amino acid sequence of mature m5G8 is provided as SEQ ID NO:10. The 

heavy chain Kabat/Chothia Composite CDRI, CDR2, and CDR3 amino acid sequences are 

provided as SEQIDNOs:11-13,respectively. The light chain Kabat CDR1, CDR2, and CDR3 

amino acid sequences are provided as SEQ ID NOs:14-16 respectively. Kabat numbering is used 

throughout.  

[05251 The CDRs of 5G8 VH and VL were identified using Martin's sequence-based CDR

identification rules (Martin ACR. (2010). In: Kontermann R and Dnbel S (eds). Antibodv 

Engineering. Heidelberg, Germany: Springer International Publishing AG.). The variable kappa 

(Vk) of 5G8 belongs to mouse Vk subgroup 2, which corresponds to human Vk subgroup 2 and 

the variable heavy (Vh) to mouse VI- subgroup 2c, which corresponds to human VI- subgroup I 

[Kabat E.A., et al., (1991), Sequences of Proteins of Immunological Interest, Fifth Edition. NIH 

Publication No. 91-3242]. 16 residue Kabat CDR-L Iis similar to Chothia canonical class 4, 7 

residue Kabat CDR-L2 is of Chothia canonical class 1, 9 residue Kabat CDR-L3 is similar to 

Chothia canonical class in Vk [Martin A.C, and Thornton J.M. (1996) J. Mol. Biol. 263:800

15.]. 10 residue Kabat/Chothia Composite CDR-Hi is similar to Chothia canonical class 1, 17 

residue Kabat/ChothiaComposite CDR-H2 and is similarto Chothiacanonical class [Martin& 

Thornton, 1996]. Kabat/Chothia Composite CDR-1H3 has no canonical classes.  

[05261 The sequences of 5G8 VHand VL were used to query the curated antibody database of 

BioLuminate software (Schr6dinger, LLC; Zhu K, et al., (2014) Proteins. 82(8):1646-1655) for 

proteins with similar amino acid sequences and known structures. The structure of the highly 

similar murine anti-prion antibody 3F4 (PDB ID: 1CR9;1CR9-; SEQ ID NO:27 and ICR9_L 

119



WO 2018/204546 PCT/US2018/030739 

SEQID NO:30), discovered by Kascsak, et al. ((1987)J Virol. 61(12):3688-93) and sequenced 

by Kanyo, et al. ((1999). JMol Biol. 293(4):855-63.), with a resolution of 2.9 A. was chosen to 

serve as a template for building a model of 5G8 in BioLuminate. A further query of the 

BioLuminate database for antibodies of human origin found the frameworks of 5G8 VH and VL 

to share a high degree of sequence similarity with the corresponding regions of the VH and VL 

regions of humanized anti-dabigatran Fab aDabi-Fab2b (VI-I Accession No. 4YHMH); VL 

Accession No. 4YHML), designed by Schiele, et al. ((2015) MAbs. 7(5):871-80.). The variable 

domains of 5G8and aDabi-Fab2balso share identical lengthsfrtheCDR-HiH2,LiL2,and 

L3 loops. Accordingly, the framework regions of aDabi-Fab2b VI (acc. no 4YHM_H SEQ ID 

NO:28) and VL (ace. no. 4YHML; SEQ ID NO:31) were chosen as the acceptor sequences for 

the CDRs of 5G8.  

[05271 Heavy and light chain variant sequences resulting from antibody humanization process 

were further aligned to human germ line sequences using IMGT Domain GapAlign tool to assess 

the humanness of the heavy and light chain as outlined by WHO INN committee guidelines.  

(WHO-INN: International nonproprietary names (INN) for biological and biotechnological 

substances (a review) (Internet) 2014. Available from: http://www.  

who.int/medicines/services/inn/BioRev2014.pdf) Residues were changed to align with 

corresponding human germ line sequence, where possible, to enhance humanness. For 

humanized VL_v5 and VL_v6 variants, mutations were introduced to render the sequences more 

similar to human germline gene IGKV2-29 (acc. No. A2NJV5.2; SEQ ID NO:32) For 

humanized VH-v7 and VH-v8 variants, mutations were introduced to render the sequences more 

similar to human gennline gene IGHV1-46 (ac. No. P01743.2; SEQ ID NO:29) 

[05281 The amino acid sequences consisting of aDabi-Fab2b frameworks and 5G8 CDRs are 

designated hu5G8-VH_vI and hu5G8-VL_v1. Additional versions of hu5G8-VH and hu5G8

VL were designed to enable assessment of various framework residues for their contributions to 

antigen binding and immunogenicity. The positions considered for mutation include those that: 

-define the canonical CDR conformations (summarized in Martin 2010) 

-are within the Vernier zone (Foote J and Winter G. (1992) Antibody framework residues 

affecting the conformation of the hypervariable loops. JMol Biol. 224(2):487-99), 
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-localize to the VH/VL domain interface (summarized in Ldger OJP and Saldanha J. (2000) 

Preparation of recombinant antibodies from immune rodent spleens and the design of their 

humanization by CDR grafting. In: Shepherd P and Dean C (eds). MonoclonalAntibodies: a 

PracticalApproach. Oxford, UK: Oxford University Press), 

-are susceptible to post-translational modifications, such as glycosylation or pyroglutamination, 

-are occupied by residues that are predicted to clash with CDRs, according to the model of 5G8 

CDRs grafted onto aDabi-Fab2b frameworks, or 

-are occupied by residues thatare rare among sequenced human antibodies, where either the 

parental mouse 5G8 residue or some other residue is much more prevalent.  

[0529] 8 humanized heavy chain variable region variants and 6 humanized light chain variable 

region variants were constructed containing different permutations of substitutions 8 

exemplified humanized mature heavy chain variable regions: hu5G8-V_v, hu5G8-VI-Iv2, 

hu5G8-VH v3. hu5G8-VI-v4, hu5G8-VHv5, hu5G8-V- _v6, hu5G8-VHv7, and hu5G8

VH v8 (SEQ ID NOs: 33-40, respectively) and hu5G8-VL vi, hu5G8-VLv2, hu5G8-VL v3, 

hu5G8-VL v4, hu5G8-VL_v5, and hu5G8-VL_v6 (SEQ ID NOs: 41-46, respectively). (Tables 4 

and3). The exemplary humanized Vk and Vh designs, with backmutations and other mutations 

based on selected human frameworks, are shown in Tables 6 and 7. respectively. The bolded 

areas in Tables 6 and 7 indicate the CDRs as defined by Kabat/Chothia Composite. A "." in the 

columns inTable 6 for hu5G8-VLv2, hu5G8-VLv3, hu5G8-VL v4, hu5G8-VLv5, and 

hu5G8-VL_v6 indicates that the amino acid at the indicated position is the same as that in 

hu5G8-VLv. A "."in the columns in Table 7 for hu5G8-VIv2, hu5G8-V_v'3, hu5G8

VH_v4, hu5G8-VH-v5, hu5G8-VH v6, hu5G8-VHv7, and hu5G8-VH v8 indicates that the 

amino acid atthe indicated position is the same as that in hu5G8-VH_vi A"-" inthecolumns 

in Tables 6 and 7 indicates no residue at the indicated position. SEQ ID NOs: 33-40 and SEQ ID 

NOs: 41-46 contain backmutations and other mutations as shown in Table 8. The amino acids at 

positions in hu5G8-VH_vi, hu5G8-VH_v2, hu5G8-VH_3, hu5G8-VH_v4, hu5G8-VH_v5, 

hu5G8-VH_v6, hu5G8-VHv7,and hu5G8-VH_v8 are listed inTable 9. The amino acids at 

positions in hu5G8-VL_v1, hu5G8-VL_v 2, hu5G8-VLv3, hu5G8-VL v4. hu5G8-VLv5, and 

hu5G8-VL-v6 are listed in Table 10. The percentage humanness for humanized VI- chains 
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hu5G#8-VH-I N, ,hu5C8-Vl- ,2, h5G-VIv3, hu5G8-V-v4, hu5G8-VH-lv5. hu5GF8-VI-IV6, 

hu5 G 8-VI-v 7. and hu5G38-Vliv8 (SEQ ID NOs: 33-40, respectivelY) with respect to themiost 

similar humiangermline gene IGHVl1-46, and for humanized VL chains hu5G8-VL v, hu5G8

VL.-v2,,hu5G8-VL,-N3hu5G8-VL.-v4 hu5G8-VI.,v5andliu5G-8-VL-v6 (SEQ ID NOs:41-46.  

respectively)with respect to the most similar human germine gene IGKV.'--29is sho-wnin 

Tablei11.  

Table 6 

-- --- --- --- --- --- --- ----- --- --- --- --- --- --- -- --- ---- --- ---------------------------------------------------- -------- --

oc 0 -7t 

6 ~ ~ 'z 
:j~tl 

- ~7 con 

--- ---- -------- ---------- --

2 2 Fri N I I I v V V V 

4 4 FrI M' M NI M 

5 I T T T T 

6 6 Fri Q Q Q Q 
7 7 I T I T T S 

8 8 FrI P P P P 

9 9 FI I L L L L 

10 10 Fri T S S S 

II 1 FIi L L L L 

12 12 FI S S S S 

13 13 FI V V V 

14 14 FriI T T T T 

15 15 FI I P) P P 
-- ----2 2 ----- ----
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oc N 

con 

-- -- - --- --- -- ------- ------ --- ---------- ------------ --- -- - -- -- -- - -- --- -------- --------- --------

16 16 Il EIG G G G 

17 17 Fri Q Q Q Q E 

18 1 8 Frl P I P P 

19 19 FrI A A A A 

20 20 Idl S s s S 

21 21 Fri I I I I 

22 22 Frl S S S S 

23 2 3 Fri c c c C 

24 24 ("DR K K R K 
LI 

25 25 CDR IS S S S 

26 26 CDR IS S S S 
____-LI 

27 27 CDR IQ Q Q Q 
_____-L1 

28 27A CDR S S S S 

29 27B ("DR IL L I L 
_____I 

30 27C (DR L L V L 
_____ ___ -LI _ _ _ 

31 271) CDR D) H H D) 
____-LI 

32 27E CDR S S S S 
_____-L1 

33 27F CDR - -
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oc N 

con 
> W- u 7 

>~ >I 

0: ~ q-

-- -------- -------- ------- ------- -------- ---------- -- --------- -------------- ------- ------

34 28 ("DR ID D D D 
-LI 

35 29 CDR G G G G 
_____ ____ -LI _ _ _ 

36 30 CDR IK K N K 
____ -LI 

37 31 CDR IT r I T 
____-LI 

38 32 (DR Y V y V 

39 33 CDR L L L L 
-LI 

40 34 CDR N y E N 
-LI 

41 35 Fr2 W XV W W 

42 36 Ir2 I L Y Y y L L LL 

43 37 FP0 L, L L L, 

44 38 1142 Q Q Q Q 
45 39 h)2 R- K K K 

46 40 Ir2 I P P) P P 

47 41 Fr?- G G G G 

48 42 Fr2 Q Q Q Q 
49 43 Fr2 S s S S 

5 0 44 FrL P P P P 

51 4.5 Fr? K Q K K Q Q 
~2 46 1142 IR L L L R IR R R 
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oc N 

con 
> W- u 7 

>~ > > 

0: ~ q-

153 47 Fr2 IL L L L 

54 48 Fr2 I I I 

55 4 9 IFiz y Y y y 

5~6 50 CDR L E K L 
-L2 _ _ 

.5,7 51 CDR V v V V 
-1,2_ 1 

58 52 CDR IS S S S 

59 53 (DR K S Y K 

60 54 CDR IL R R L 
_____ ___ -L2 _ _ 

61 55 CDR D F F D) 
-L2 __ 

62 56 CDR S S S S 

63 57 Fr-' G (G G G 

64 58 Fh3 V v V V 

65 59 IFi3 P P P P 

66 60 1I-3 I) D D D D) 

6 7 61 Ir3 R R R R 

68 62 Fr3 IF F F F 

69 63 Fr3 T S S S 

70 64 1i3 G G G G 

71 65 Fr-' S S S S 
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oc N 

con 

-- -- - --- --- -- ------- ------ --- ---------- ------------ --- -- - -- -- -- - -- --- -------- --------- --------

74 6 8 IFi3 G G G G 

75 69 Fr3 T T T T 

76 70 Ir3 D D G GD D D D 

17 71 Fr3 F F F F 

78 72 IF3 T T T T 

79 7 3 Fr3 1 L1 L L 

80 74 Ir3 K K K K 

81 75 Fr3 I I I I 

82 76 Ir3 R S S S 

83 77 1i3 R R- R R 

84 78 Ir3 V v V V 

85 79 Fr3 E E E E 

86 80 Fr3 IA A A A 

87 81 Fr3 E E E E 

88 82 Ir3 D D D D 

89 83 Fr3 1 V1 V v V 

90 84 Fr3 (G G G Gi 

91 85 Fr3 V V V V 

92 86 Fr-' y y Y y 

93 87 Fr3 Y Y Y Y 
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oc N 

con 
> W- u 7 

>~ > > 

0: ~ q-

-- -!- -- -------- ---- --- --------------- -------- --------N- ------ --- ----- ------ ------- ----- -- ------i 

94 88 FI i C C c C 

95 89 CDR W M F W 
____ -L3 

96 90 CDR Q Q Q Q 
______-L3 

97 91 CDR G A G 

-L3 

99 93 CDR L H L 
-L3 _ _ 

100 94 CDR IF - v F 
____-L3 

101 95 CDR P - P P 
_____-L3 I 

102 95A CDR - -

------- ---- 1 -- ---------------------- ----------- -------------------------------------~--- ------------------ ------------------- -----------------
103 95B CUDR -

104 95C CDR -

-L3 _ _ 

105 951) CUR

106 95E CDR - -

-L3 I 
107 95F CDR- -

-13 
108 96 CDR Y G y y 

_____-L3 

109 917 CDR T T 
-___ L3 FT_ 
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con 

>! u! 7ty 

> > > 

Q~ q-) 

-- -0 - - - --: - -- - - - -- - - - - -- - - - - -- - - - -- -- - - - - - -- -- - - -- - - - -- -- - - - - --- -- - - - -- - - - - -- - --- - -- - - -- - -- - - - - --

110 98 Fr4 liF H F F 

111 99 Fr4 G3 L G G1 

-12 100- --i6 ----- fIi4 -- G 1) G G 

113 101 Fr4 G C (G 

114 102 Fr4 IT T1 T 

115 103 Fr4 K K K 

116 104 IFi4 L L L 

117 105 Fr4 E E E 

118 106 Fr4 I I 

119 106 F r4 K 

120 107 Fr4 K K K 

-- ----- ----- ----- ------ ----- ---L ----- ------ ----- --------- --------- --------- ----L ----- --------- ---------- ---1- ----- --- -
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Table 

000 

ol i 

Q QC u 

I Fri E~ Q Q Q E E E E E 

2 2 Fri V v v v 

3 3 Fri Q Q! Q Q 
4 4 Fri L L L L 

5 5 Fri Q v v v____ __ ____ 

6 6 Fri Q Q Q Q 
7 7 Fri S SS S 

8 8 Fri G G G Gi 

9 9 Fri A X A A 

10) 10 Fri E E E E 

I> I I I Fri I, V V I L 

12 1 Fri v K K I,, v V 

13- 13 Fri R K K K 

14 14 Fri s P P P 

15 15 Fri G G G G 

16 16 Fri A A A 

17 17 Fri S s s S 
18 18 Fri v V v v 

19 19 Fri R K K K R- R

20 2(0 Fri L X v v L L 

-- ---- ---I -------- ----- --- ----- ----- ----- ------- ----- ----- ----- ----- ---- ----- ----- ----- ----- --- --------- ----- -- -
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-- -- -- - ---- ---- ----- ---- ---- ----- ----- -------- ---- --- ----- ---- ----- ----- ---- ----- ----- ---- ---- ---- ----- ----- ---- ---- --

0: I 

CA- NI I I I I I 

2 (N 21 00l S0 00 

2222 FrI C C I c C 

2323 Fri IT K K K A 

24 24 Fri A A A A I 

251 25 Fri s s S s 

26 26 CDR- G G G G 
Hl I_ _ 

27 27 CDR- F y y F 

28 28 CDR- N T7 T N 

29 29 CDR- I F I F I 

HII 

31 31 CDR- D) S 1D D 

HI 
33 33 CDR- Y y y y 

34 34 CDR- MI M m M 

35 35 CDR-! H H H H 
HI L_ _ __ 

36 35A CDR- - -

37 35B CDR-- - -
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t> c,> > > > 
CA I I I 6 I 

~~~~~~ 0001C 4 4 4 

-- ------ -------------- ---------------------- ------------------- ------------ ----------- -------------------

41 -,g F '-Q Q Q 
-- -- - -- --- --- --- ---- ---- ---------- ----- ---- ------ ----- ------ ------ ------ ----- ------ ------ ---- --I--- ----- ---

42 40 -r R

--- -- --- -- -

44 37 Fr2 E G G V 

45 43 Fr2 Q Q Q Q 

472 40 Fr2 1 A f, L 

48 42 Fr2 E G G G 

49 43, Fr2 0 w w Q 

50 45 Fr2 I I1 I IL 

51 49 Fr2 Gj (I G (I 

52 50 CDR- W~ t E w 

53 51 CDR- I I T I 
_______ 112 __ ___ 

54 52 CD)R- I) D N I N D 

55 52A CDR- IP P P P 
H 2..........__ 

56 52B CDR- -- -

112L L L 
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-- -- -- - ---- ---- ----- ---- ---- ----- ----- -------- ---- --- ----- ---- ----- ----- ---- ----- ----- ---- ---- ---- ----- ----- ---- ---- --

> 0 

0: I 

> > > 

4!- N rI I I I I 

57 52C CDR
______ ~ 112 ___ ___ 

58 53 CDR- L E S R E 
112 

59 54 CDR- I N G N N 

60 55 CDR- G G G G 

61 56 CD R- D S G D 
H-2 

62 571 CDR-; T T IT T I 
112 

66 58 CDR-; V S T v 

64 59 CDR- Y y I y 

65 60 CDR- A A N A I 

1-12 

67 62 CDR- K K IK K 
______ ~ 112 ___ ___ 

68 63 CDR- F1F' F F 
112 ___ ___ ___ 

69 64 CDR- Q Q K Q 

70 65 CDR- G G G G 

71 66 Fr3 K R K K R R 

7 2 67 Fr3 ~A V A A V vV 
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ti o i 000 

0: I 

CA- NI I I I I I 

73 68 Fr3 T T I1 T 

74 69 Fr3 M m I m m 

7 5 70 F r3 T T T T 

76 71 Fr3 S R R R S S S S s 

77 72 Fr3 D D ID D 

78 73 Fr3 T T T T 

79 74 Fr3 S S S S 

80 75 Fr3 S T T T I 

81 76 Fr3 N S S S N N 

82 77 Fr3 T T T T 

83 78 F r3 A~ V IA A V V 

84 79 Fr3 Y Y Y y 

85 80 Fr3 L I m M I L L 

86 81 Fr3' H E E E 

88 82A Fr3 S s s S 

90 8-)X Fr3 L1 L L1 L, 

q) 84 Fr3 S s~ S S 

9n 85 Fr3 E E IE E 
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-- -- -- - ---- ---- ----- ---- ---- ----- ----- -------- ---- --- ----- ---- ----- ----- ---- ----- ----- ---- ---- ---- ----- ----- ---- ---- --

> 0 

0: I 

CA- NI I I I I I 

94 86 Fr3 D D I D D 

95 87 Fr3 T T I T T 

96 88 F r3 A A A A 

97 89 Fr3 v v V V 

98 90 Fr3 N' N y Y 

99 91 Fr3 N' Y y Y 

100 92 Fr3 C C C C 

101 93 Fr3 S A T S S S S A S 

102 94 Fr3 P R I I P P IP P P R P 

103 95 CDR- L G L 

104 96 CDR- T 

113 
106 97 CDR- C s 

107 99 CDR- G 
113 ___ _______ 

101 100 CDR- D y 

109 100A CDR- I 
113 

110 lOOB CDR- F - -

III IlOOC CDR- -- -
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-- -- -- - ---- ---- ----- ---- ---- ----- ----- -------- ---- --- ----- ---- ----- ----- ---- ----- ----- ---- ---- ---- ----- ----- ---- ---- --

> 0 

-. c ti i 0 0 0 
~~~~~~ I00 4 4 4 

> 

CA- NI I I I I I 

112 INOD CDR- - -

______ ~ 113 __ ___ 

113 IOOE CDR
113 

114 IOOF CDR--- -

115 1 OG CDR-- -- -

113 I__ _ _ 

116 10011 CD)R

117 1 00t CDR- - -- -

113 
11 1810J CDR

119 IO0K CDR--- -

______ 13 
120 101 CDR- D D D) 

113 _____ _ 

121 102 CDR- IF y F 

1221 103- Fr4 I X W .  

L3 104 Fr4 G G, G 

124 105 Fr4 Q Q Q 
125 106 Fr4 G G G 

12 17 Fr4 T T -

1 I710 Fr4 T L L 

128 109 Fr4 IL V V 

19 10 Fr4 T T T 
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-- -- -- - ---- ---- ----- ---- ---- ----- ----- -------- ---- --- ----- ---- ----- ----- ---- ----- ----- ---- ---- ---- ----- ----- ---- ---- --

> 0 

0: I 

CA- NI I I I I I 

13 11 -r V

130 112 Fr4 X V 

132 112 Fr4 S S S T 

Table 8 

V11,VL.Bacinttions and OtherN'Mutations for Humanized 5G8 

VH Or VL Variant VH or VLExon Acceptor Chianges from Acceptor 
Sequence Framework Residues 

1(basedon KahatChothia 
_____________________ ________________________ Composite CDRs) 

Iiu5G8-V-1 vI(SEQ ID Acceptor- Acc. #4YH- -1aDabi- None 
NO:33) Fab-?b-VHl(SEQ ID NO:28) 

hu5G-VHv2 (SEQ ID Acceptor Ae.#44YHM HaDabi*- H4 8,H-1IH93, H94 
N 0: 34) Fab2b-VH-1(SEQ ID NO:28) 

lm5G8-VH v3 (SEQ ID Acceptor Ac.4 YHMH aDabi- HI1 H4 8,H7 I H93, H94 
NO:35) Fab2b-VH (SEQ ID NO:28) 

hu5G8-Vl-vI4(SEQ ID Acceptor Ae. i'4YH-ML-1 aDbi- 11111H461-148,1-171,H-93, 
NO:36) Fab2b-VHi(SEQ ID NO: 28) 1H94 

hu5,G8-VH v5 (SEQ ID Acceptor Ac. Il4YHM H alabi- HIHiL H12, H19, H20.  
NO:37) Fab2b-VH (SEQ ID NO:28) H64H1H6H0 

1-19' ,1-194 
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VH or VL Variant VH or VLExon Acceptor Changes from Acceptor 
Sequence Framework Residues 

(based on Kabat/Chothia 
Composite CDRs) 

hu5G8-V-_v6 (SEQ ID Acceptor Acc. # 4Y-IMH aDabi- H1, I11, H12, H19, 1-120, 
NO:38) Fab~b-VH- (SEQ ID NO:28) 123, H46, H48,H71, 1176 

1180, H93,194 

hu5G8-VH v7 (SEQ ID Acceptor Acec. # 4YHM_H aDabi- H66, H67, H78, H93, H94 
NO:39) Fab2b-VH (SEQ ID NO:28) 

hu5G8-VI-v8 (SEQ ID Acceptor Ace# 4YHM_H aDabi- H1, 146,1148, H66,167, 
NO:40) Fab2b-VH (SEQ ID NO:28) H71, H78, H93, H94 

hu5G8-VL v I (SEQ ID Acceptor aDabi-Fab2b-VL Ace. none 
NO:4i) 4YHM_L# (SEQ ID NO: 31) 

hu5G8-VLv2 (SEQ ID Acceptor aDabi-Fab2b-VL Ace. r LIL36.L46 
NO:421 4YHML (SEQ ID NO: 31) 

hu5G8-VL v3 (SEQ ID Acceptor aDabi-Fab2b-VL Ace. L2 L36, 146, 170 
NO:431 #4YHML (SEQ ID NO: 31) 

hu5G8-VL v4 (SEQ ID Acceptor aDabi-Fab2b-VL Acc.# L2, L I, L17, L36, L46, L70 
NO:441 4YHML (SEQ ID NO: 31) 

hu5G8-VLv5 (SEQ ID Acceptor aDabi-Fab2b-VL Ace. # L45, L70 
NO:451 4YHML (SEQ ID NO: 31) 

hu5G8-VL v6 (SEQ ID Acceptor aDabi-Fab2b-VL Ace L2, IL36, L45, L46, L70 
NO:46) 4YHML (SEQ ID NO: 31) 
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Table 9 

Kabat Numbering of Framework Residues (based on KabatChothia Composite CDRs) for 
Backmutations and Other Mutations in Heavy Chains of Humanized 5G8 Antibodies 

0 0y 0 0, 0 0 0y 0 

~~~~ w w cY oL4'0 0 '0 

ti cj C

HIQEQ Q E~ E Q Q E~ 

NI V L V V V V L L v V 

1-12 K \/ K K K K V V K K 

H19 K R K K K K R R K K 

H20 V L v V X X LV 1 V V 

H23 K T K K K I,, K A K K 

1446 E E E E V D D D E D 

H-48 \1 I M I I I I I M I 

H66 K K K K K K K K R R 

H67 A A A A A A A V V 

Hl'I R s R S S S S S R S 

H'76 S N S S S N N S S 

H'78 A A A A A A A A V v 

H80 Mi L m m m m L L1 m m 

N493 T S T S S S S S A S 

1-94 [ P 1 1 P P 1) 1 R P1 
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'Table 10 

Kabat Numbering of Framework Residues (based on KabatChothia Composite CDRs) for 
Backmutations and Other Mutations inLight Chains ofHumanized 5G8 Antibodies 

~t, .  

L7N I c I J 
L17~ Q Q z 

L72 G ) G I) v I) I 

----------------------------------------------------------------------------------------------------------- -
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Table 11 

Percentage Humanness of Heavy and Light Chains of Humanized 5G8 Antibodies 

Vn or VL Variant % Humanness 

hu5G8-V-I vl (SEQ ID NO33) 84.4% 

hu5G8-VHv2-(SEQ-ID-NO:34) 81.4% 

hu5G8-VH v3 (SEQ ID NO:35) 80.4% 

hu5G8-VHv4 (SEQ ID NO:36) 79.4% 

hu5G8-VH v5 (SEQ ID NO:37) 73.2%/ 

hu5G8-VH v6 (SEQ ID NO:38) 72.2% 

hu5G8-VHv7 (SEQ ID NO:39) 87.8% 

hu5G8-VH v8 (SEQ ID NO:40) 82.5% 

hu5G8-VL v1 (SEQ ID NO:411 88.00/ 

hu5G8-VL v2 (SEQ ID NO:42) 85.0% 

hu5G8-VLv3 (SEQ ID NO:431 86.0% 

hu5G8-VLv4 (SEQ ID NO:44) 84.0% 

hu5G8-VLv5 (SEQ ID NO:45 90.0% 

hu5G8-VLv6 (SEQ ID NO:461 87.0% 

[05301 Positions atxwhich Chothia class canonical, vernier, or interface/packing residues differ 

between mouse and human acceptor sequences are candidates for substitution Examples of 

Chothia class canonical residues include Kabat residues L2, ,27B, L27C, L34, 194,1 29,171, 

and 194 in Tables 3 and 4. Examples of vernier residues include Kabat residues L2, L36, L46, 

H27, H28, H29, H30, H48, H71, H78, H93, and H94 in Tables 3 and 4. Examples of 

interface/packing (VH+VL) residues include Kabat residues L34, L36,L46,L89,191, H93, and 

1-195, in Tables 3 and4.  

[05311 The rationales for selectionof the positions indicated in'Table 6in the light chain variable 

region as candidates for substitution are as follows.  
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[0532 L2 (12V) is a backnutation of a residue of a canonical and vernier residue.  

[0533 L7 (T2S) is a mutation from a residue (T) that is rare in humans at this position to one 

that is most common (S).  

[0534] L17 (Q17E) is a mutation from a residue (Q) that is rare in humans at this position to one 

that is most common (E).  

[05351 L36 (Y36L) is a backnutation of a vernierand interface residue.  

[05361 L45 (K45Q) is a mutation to germline IGKV2-29 residue.  

[05371 L46 (G46R) is a backnutation of a vernier and interface residue.  

[0538] L70 (G70D) is a backmutation and is a mutation to the germline IGKV2-29 residue. D is 

frequent in humans at this position.  

[05391 The rationales for humanized variants as indicated in Table 6 in the light chain variable 

region are as follows.  

[0540] Hu5G8-L v] consists of the CDR-L1, L2, and L3 loops of 5G8-VL grafted onto the 

framework of aDabi-Fab2b-VL.  

[05411 Hu5G8-iFi v2 reverts all framework substitutions at positions that are key for defining 

the Chothia canonical classes, are part of the Vernier zone, or locate to the VH/VL domain 

interface. Kabat position 2 defines the Chothia canonical conformation of CDR-LI; Kabat 

positions 2. 36, and 46 are part of the Vernier zone; and Kabat positions 36 and 46 also localize 

to the VH/VL interface. hu5G8-VL_v2 incorporates backmutations 12V, Y36L, and L46R, to 

enable assessment of these positions' contributions to antigen-binding affinity and 

immunogenicity.  

[05421 Hu5G8-Vv.3 is the same as hu5G8-VL-v2, and additionally reverts all framework 

substitutions at positions where the parental mouse 5G8-VL amino acid is of higher prevalence 

in sequenced human antibodies compared to the aDabi-Fab2b-VL residue. At Kabat position 70, 
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the 5G8-VL residue is more common in human antibodies than the aDabi-Fab2b-VL residue.  

Hu5G8-VL incorporates the backmutation G70D, which restores a parental 5G8-VL 

framework residue while increasing the human-ness of the sequence.  

[05431 u5G8-VLv4 is the same as hu5G8-VL-v3, but additionally incorporates substitutions at 

framework positions where the residue of neither aDabi-Fab2b-VL nor 5G8-VL is the most 

common among sequenced human antibodies. At Kabat position 7, the most common residue is 

S, which is not present in aDabi-Fab2b-VL (T) or 5G8-VL (T); and at Kabat position 17, the 

mostcommonresidue is E, which is not present in aDbi-Fab2b-VL (Q) or 5G8-VL (Q).  

Hu5G8-VL-v4 incorporates the mutations T7S and Q 17E, to increase the human-ness of the 

sequence.  

[05441 Hu5G8-VI. v consists of the CDR-LI1,L2, and L3 loops of 5G8-VL grafted onto the 

framework of aDabi-Fab2b-VL, as hIu5G-VL vl, and additionally incorporates framework 

mutations that render the sequence more similar to a particular human iimunoglobulin kappa 

variable germline gene. The framework of aDabi-Fab2b-VL, and therefore that of hu5G8

VL v1, shares a high degree of sequence similarity with the human germline gene IGKV2-29, 

with differences at Kabat positions 45 and 70. Hu5G8-VL v5 contains the mutations K45Q and 

G70D, as another strategy to increase the human-ness of the sequence.  

[05451 Hu5G8-VI.v6 contains the mutations of hu5G8-VL-v5, and additionally incorporates 

mutations introduced in hu5G8-VL-v2, namely reverting all framework substitutions at positions 

thatare key for defining the Chothia canonical classes. are part of the Vernier zone, or locate to 

the VH/VL domain interface (backmutations 12V, Y36L, and L46R).  

[05461 The rationales for selection of the positions indicated in Table 7 in the heavy chain 

variable region as candidates for substitution are as follows.  

[0547]1H1 (QIE) is a backmutation and is a stability enhancing mutation to mitigate 

pyroglutamate formation potential. (Liu,2()11,supra).S 

[05481 -11 (VIIL) is a backmutation. L is frequent in humans at this position.  

[054911-112 (K2V) is a backmutation. V is frequent in humans at this position.  
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[0550] H19 (KI9R) is a backmutation. R is frequent in human at this position.  

[05511120 (V20L) is a backmutation. L is frequent in human at this position.  

[05521 H23 (K23A) is mutation to a residue which is frequent in humans at this position.  

[05531 H46 (E46D) is a conservative mutation. E46 is predicted to clash with K62 of CDR-H2.  

[05541 1-148 (M481) is a backmutation in the vemier zone. I is frequent in human at this position.  

[05551 1-166 (K6R)isamutationto IGHV-46germiine residue. Kis rare inhuman atthis 

position. R is most common at this position.  

[055611-167 (A67V)is a mutation to IGHVI--46 germine residue. A is rare in human at this 

position. V is most common at this position.  

[05571 1-171 (R71S) is a backmnutation of a canonical and vernier residue.  

[055811-176 (S76N) is a backmutation. N is frequent in human at this position.  

[055911178 (A78V) is a mutation to IGI-IVI-46 germline residue.  

[05601 H80 (M80L) is a backnmtation. L is frequent in human at this position.  

[0561] H93 (T93S or T93A)T93S is a backmutation of a vernier and interface residue. T93A is 

amutationto IGHVi-46germiline residue. Tand S are rare atthispositioninhuman. Aismost 

common at this position in human.  

[05621 H94 (194P or 194R) 194P is a backinutation of a canonical and vemier residue. 194R is a 

mutation to IGHV-46 germline residue. I and P are rare in human at this position. P is most 

common at this position in human.  

[05631 The rationales for humanized variants as indicated in Table 7 in the heavy chain variable 

region are as follows.  
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[05641 HuGR8-V vi consists of the CDR-, H2. an d H3 loops of 5G8-VIH grafted onto the 

framework of aDabi-Fab2b-VH.  

[05651 u5G8-VH v2 reverts all framework substitutions at positions thatare key for defining 

the Chothia canonical classes, are part of the Vernier zone, or localize to the VH/VL domain 

interface. Kabat positions 71 and 94 define the Chothia canonical conformation of CDR-H2 and 

CDRHI, respectively; Kabat positions 48, 71, 93, and 94 are part of the Vernier zone; and 

Kabat position 93 localizes to the VH/VL domain interface. Hu5G8-VHv2 incorporates 

backmutations M481, R71S, T93S, and 1941, to enable assessment of these positions" 

contributions to antigen-binding affinity and immunogenicity.  

[0566] Hu5G8-VH v3 contains the backmutations of hu5G8-VH-v2, andadditionally reverts the 

framework substitution at Kabat position 1. At the N-terminus of proteins, both E and Q are 

known to cyclize spontaneously to form pyroglutamate; however, the conversion from E occurs 

more slowly than from Q (Liu YD, et al., (2011) J Biol Chem. 286(13):11211-7.; Schilling S, et 

al., (2008) Biol Chem. 389(8):983-91.). Hu5G8-VH-v3 incorporates the backinutation Q1E, to 

reduce pyroglutamination.  

[0567] H,5G8-VH v4 contains the backmutations of hu5G8-VH-v3, and additionally 

incorporates mutations of framework residues that are predicted by BioLuminate to clash with 

CDRs. Based on van der Waals interactions, E at Kabat position 46 is predicted to clash with K 

at Kabat position 62 of CDR-12. -u5G8-VIv4 incorporates the conservative mutation E46D.  

[05681 Hu5G8-VH 'v5 contains the mutations of hu5G8-VH-v4, and additionally reverts all 

framework substitutions at positions where the parental mouse 5G8-VH amino acid is of higher 

prevalence in sequenced human antibodies compared to the aDabi-Fab2b-VH residue. At Kabat 

positions I1 12, 19, 20, 76, and 80, the 5G8-V residue is more common in human antibodies 

than the aDabi-Fab2b-VI- residue. Hu5G8-V-_v5 incorporates the backmutations VIIL, 

K12V, K19R, V20L, S76N, and M0L, which restore parental 5G8-VH framework residues 

while increasing the human-ness of the sequence.  
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[05691 HuSGJ8H v6 contains the mutations of hu5G8-VH-v5, and additionally incorporates 

substitutions at framework positions where the residue of neither aDabi-Fab2b-VI nor 5G8-VI-I 

is the most common among sequenced human antibodies. At Kabat position 23, the most 

commonresidueis A, which is not present inaDabi-Fab2b-VH (K) or 5G8-VH (T). Hu5G8

VH-Iv6 incorporates the mutation K23A, to increase the human-ness of the sequence. In hu5G8

VI-v6. the following Kabat positions were not mutated to the most common residue due to their 

location in or near the interface or the Vernier zone: 

o position 66: R is most common; aDabi-Fab2b-VH (K) and 5G8-VH (K); 
o position 67: V is most common; aDabi-Fab2b-VH (A)and 5G8-VH (A); 
o position 93: A is most common; aDabi-Fab2b-V- (T) and 5G8-VI-I (S); 

and 
o position 94: R is most comon; aDabi-Fab2b-VH (I) and 5G8-VH (P).  

[0570] Hu5G8-VHv7 consists of the CDR-H, H2, and H3 loops of 5G8-VH grafted onto the 

framework of aDabi-Fab2b-VH, as hu5G8-VH_vl, and additionally incorporates framework 

mutations that render the sequence more similar to a particular human immunoglobulin variable 

heavy gerrnline gene. The framework of aDabi-Fab2b-VH, and therefore that of hu5G8-Vl vi, 

shares a high degree of sequence similarity with the human germine gene IGHVI-46, with 

differences at Kabat positions 66, 67, 78, 93, and 94. Hu5G8-VH-v7 contains the mutations 

K66R, A67V, A78V, T93A, and 194R, as another strategy to increase the human-ness of the 

sequence.  

[05711 HuSG 78 J v8 contains the mutations of hu5G8-VI-I-v7, and additionally incorporates 

mutations introduced in hu5G8-VH-v2, 3, and 4. namely...  

" reverting all framework substitutions at positions that are key for defining the 
Chothia canonical classes, are part of the Vernier zone, or localize to the V-L/VL 
domain interface (backmutations M481, R7iS. A93S, and R94P), 

o reverting the framework substitution at Kabat position I to reduce 
pyroglutamination (backmutation QIE), and 

o incorporating mutations of framework residues that are predicted by BioLuminate 
to clash with CDRs (conservative mutation E46D).  
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[05721 Humanized sequences are generated using a two-stage PCR protocol that allows 

introduction of multiple mutations, deletions, and insertions using QuikChange site-directed 

mutagenesis [Wang, W. and Malcolm, B.A. (1999) BioTechniques 26:680-682).  
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Heavy chain variable regions 

[05731 > 5G8-VH (SEQ ID NO: 7) 
EVQLQQSGAELVRSGASVRLSCTASGFNIKDYYMHWVRQRPEQGLEWIGWIDPENGDT 
VYAPKFQGKATMTSDTSSNTAYLHLSSLTSEDTA\YYCSPLDFWVGQGTT-LTVSS 

[05741 >3F4-VI- Accession No. 1CR9_H (SEQ ID NO: 27) 
KVKLQQSGA ELVRSCASVKLSCTASCFNIKDYYIQWVKQRPEQGLEWIGWIDPENCNSE 
YAPRFQGKATMTADTLSNTAYLQLSSLTSEDTAVYYCNADLHDYWGQGTTLTVSS 

[05751 >aDabi-Fab2b-VH Accession No. 4YHM_H (SEQ ID NO:28) 
QVQLVQSGAEVKKPGASVKVSCKASGY TFTDYYMHWVRQAPGQGLEWMGETNPRNG 
(TTYNEKFKGKATMTRDTSTSTAYMELSSLRSEDTAVYYCTIGTSGYDYFDYWGQGTL 
VTVSS 

[05761 >IGHV-46 Accession No. P01743.2 (SEQ ID NO:29) 
QVQLVQSGAEVKKPGASVKVSCKASGY TFTSYYMHWVRQAPGQGLEWMGIINPSGGS 
TSYAQKFQGRVTMTRDTSTSTVYMELSSLRSEDTAVYYCAR 

[05771 > hu5G8-VHiv (SEQ ID NO: 33) 
QVQLVQSCiAEVKKPGASVKVSCKASGFNIKDYYMHWVR-QAPGQGLEWMGWIDPE'N 
DTVYAPKFQGKATMTRDTSTSTAYMELSSLR-SEDTAVYYCTILDFWGQGTLVTVSS 

[0578] > hu5G8-VH-v2 (SEQ ID NO:34) 
QVQLVQSGAEVKKPGASVKVSCKASGFNIKDYYMHWVRQAPGQGLE\IGWIDPENGD 
T\YAPKFQGKATMTSDTSTSTNYMELSSLRSEDTAVYYCSPLDFWGQGTLVTVSS 

[05791 > hu5G8-VH _3 (SEQ ID NO: 35) 
EVQLVQSGAEVKKPGASVKVSCKA SGFNIKDYYMIH-IWVRQAPGQGLEWIGWIDPENGD 
TVYAPKFQGKATMTSDTSTSTAYMELSSLRSEDTAVYYCSPLDFWGQGTLVTVSS 

[05801 > hu5G8-VHv4 (SEQ ID NO:36) 
EVQLVQSGAEVKKPGASVKVSCKA SGFNIKDYYMW-aNVRQAPGQGLDWIGWIDPENGD 
T/VYAPKFQGKATMTSDTSTSTAYMELSSLRSEDTAVYYCSPLDFWGQGTLVTVSS 

[0581] > hu5G8-VH-v5 (SEQ ID NO:37) 
EVQLVQSGAELVKPGASVRLSCKASGFNIKDYY MHWVRQAPGQGLDWIGWIDPENGD 
T\YAPKFQGKATMTSDTSTNTAYLELSSLRSEDTAVYYCSPLDFWGQGTLVTVSS 

[05821 hu5G8-VHI_v6 (SEQ ID NO:38) 
EVQLVQSGAELVKPGASVRLSCAASGFNIKDYYMHWVRQAPGQGLDWIGWIDPENGD 
TVYAPKFQGKATMTSDTSTNTAYLELSSLRSEDTAVYYCSPLDFWGQGTLVTVSS 

[05831 > hu5G8-Vi-v7 (SEQ ID NO: 39 
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QVQLVQSGAEVKKPCASVKVSCKASGFNIKDYYMIWVRQAPGQGLEWMGICWIDPENG 
DTVYAPKFQGRVTMTRDTSTSTV'YMELSSLRSEDTAVYYCARLDFWGQGTLVTVSS 

[05841 > hu5G8-VH vS (SEQ ID NO:40) 
EVQLVQSGAEVKKPGASVKVSCKA SGFNIKDYYMHWVRQAPGQGLDWIGWIDPENGD 
TVYAPKFQGRVTMTSDTSTSTVYMELSSLRSEDIAVYYCSPLDFWGQGTLVTVSS 

Karapa light chain variable regions 

[0585] >5G8-VL(SEQ ID NO:8) 
DVVMTQTPLTLSVTIGQPASISCKSSQSLLDSDGKTYLN'LLQRPGQSPKRLIYLVSKLD 
SGVPDRFTGSGSGTDFTLKIRRVEAEDLGVYYCWQGTLFPYTFGGGTKLEIK 

[05861 >3F4-VLAccession No. ICR9_L (SEQ ID NO:30) 
DVVMTQTPLSLSVTICQPASISCKSSQSLLDSDGKTYLIWVFQRPCQSPKRLIFLVSKRDS 
GVPDRFTGSGSGTDFTLKISRVEAEDVGVYYCWQGT-HFPHTVGGGTKLEIA 

[05871 >aDabi-Fab2b-VL Accession No. 4YHM .L(SEQ ID NO:31) 
DIVMTQTPLSLSVTPGQPASISCRSSQSIVHSDGNIYLEWYLQKPGQSPKLLIYKVSYRFS 
(IVPDRFSGSGSGTGFTLKISRVEAEDVGVYYCFQASI-VPYTFGGTKLEIK 

[05881 >IGKV2-29 Accession No. A2NJV5.2 (SEQ ID NO:32) 
DIVMTQTPLSLSVTPGQPASISCKSSQSLLHSDGKTYLYWYLQKPGQSPQLLIYEVSSRFS 
GVPDRFSGSGSGTDFTLKISRVEAEDVGVYYCMQGIHLP 

[05891 > iu5G8-VL vi(SEQ ID NO:41) 
DIVMTQTPLSLSVTPCQPASISCKSSQSLLDSDGKTYLNWYLQKPGQSPKLLIYLVSKLD 
SGVPDRFSGSGSGTGFTLKISRVEAEDVGVYYCWQGTLFPYTFGGGTKLEIK 

[05901 > hu5G8-VLv2 (SEQ ID NO:42) 
DVVMTQTPLSLSVTPGQPASISCKSSQSLLDSDGKTYLNWLLQKPGQSPKRLIYLVSKLD 
SGVPDRFSGSGSGTGFTLKISRVEAEDVGVYYCWQGTLFPYTFGGGTKLEIK 

[05911 > hu5G8-VL v3 (SEQ ID NO:43) 
DVVMTQTPLSLSVTPGQPASISCKSSQSLLDSDGKTYLNWLLQKPGQSPKRLIYLVSKLD 
SGVPDRFSGSGSGTDFTLKISRVEAEDVGVYYCWQGTLFPYTFGGGTKLEIK 

[05921 > iu5G8-VL-v4 (SEQ ID NO:44) 
DVVMTQSPLSLSVTPGEPASISCKSSQSLLDSDGKTYLNWLLQKPGQSPKRLIYLVSKLD 
SGVPDRFSGSGSGTDFTLKISRVEAEDVGVYYCWQGTLFPYTFGGGTKLEIK 

[05931 > hu5G8-VLv5 (SEQ ID NO:45) 
DIVMTQTPLSLSVTPGQPASISCKSSQSLLDSDGKTYLNWYLQKP)GQSPQLLIYLVSKLD 
S(VPDRFS(iSGSGTDFTLKISRVEAEDV(iVYYCWQ(iTLFPYTFGGGTKLEIK 
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[05941 > hu5G8-VL v6 (SEQ ID NO:46) 
DVVMTQTPLSLSVTPGQPASISCKSSQSLLDSDGKTYLNWLLQKPCQSPQRLIYLVSKLD 
SGVPDRFSGSGSGTDFTLKISRVEAEDVGVYYCWQGTLFPYTFGGGTKLEIK 

[0595] Example 7. Design of Humanized 6A10 Antibodies 

[05961 The starting point for monoclonal antibody 6A10 humanization is murineantibody 6A10.  

The heavy chain variable amino acid sequence of mature 6A10 is provided as SEQID NO:63.  

The light chain variable amino acid sequence of mature 6A1() is provided as SEQID NO:64.  

The heavy chain Kabat'Chothia Composite CDR1, CDR2, and CDR3 amino acid sequences are 

provided as SEQIDNOs:65-67,respectively. The light chain Kabat CDR 1, CDR2, and CDR3 

amino acid sequences are provided as SEQ ID NOs:68-70 respectively. Kabat numbering is 

used throughout.  

[05971 The variable kappa (Vk) of 6A10 belongs to mouse Kabat subgroup 2 which corresponds 

to human Kabat subgroup 3 and variable heavy (Vh) to mouse Kabat subgroup 2c which 

corresponds to human Kabat subgroup 1 [Kabat E.A., et al, (1991) Sequences of Proteins of 

Immunological Interest, Fifth Edition. NIHPublicationNo. 91-3242.]. 16 residueCDR-LI 

belongs to canonical class 4, 7 residue CDR-L2 to class 1. 9 residue CDR-L3 to class I in Vk 

[MartinA.C. andThorton I.M. (1996) J. Mol. Biol. 263:800-815.1. 10 residue CDR-H1 belongs 

to class 1, 17 residue CDR-H2 to class I IMartin & Thornton, 1996]. CDR-H3 has no canonical 

classes.  

[05981 The residues at the interface between the Vk and Vh domains are the ones commonly 

found, except that 93T in the heavy chain is typically an alanine; therefore, this residue is 

analyzed as a target for back-mutation. Similarly, 361 in Vk is typically Y or F and 46R is 

typically L therefore, these residues are also analyzed for back-mutations.  

[05991 A search was made over the protein sequences in the PDB database IDeshpande N. et al., 

(2005) Nucleic Acids Res. 33: D233-D237.] to find structures, which would provide a rough 

structural model of 6A10. The crystal structure of antibody fab [pdb code ICR9; SEQ ID 

NO;30] [Kanyo Z.F. et al., (1999), 71ol. B!. 293:855-863.] was used for the Vk structure since it 
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had good resolution (2.OA) and overall sequence similarity to 6A10 Vk, retaining the same 

canonical structures for the loops. Same structure [pdb code ICR9; SEQID NO:27] was used 

for the Vh structure since it had good overall sequence similarity and reasonably good resolution 

(2.0A). In addition, CDRs-H1 and H2 had the same canonical structures as 6A10 Vh.  

Bioluminate software was used to model a rough structure of 6A 10. This software was licensed 

from Schrodinger Inc.  

[06001 A search of the non-redundant protein sequence database from NCBI allowed selection of 

suitable human frameworks into which to graft the murine CDRs. For Vk, a human kappa light 

chain variable region with accession# ABC66863 ISEQ ID NO:83; Shriner, A.K., et al., (2016) 

24:7159-7166] was chosen. This has the same canonical classes for CDR-L1 and 12. It is a 

member of Kabat human kappa subgroup 3. For Vh, human heavy chain variable region with 

accession# ACRI6112 [SEQ ID NO: 81;Williams, JV et al., (2009) Mol. Immunol. 47:407

414] was chosen, it has same canonical classes. It is a member of Kabat human heavy subgroup 

1.  

[06011 3 humanized heavy chain variable region variants and 3 humanized light chain variable 

region variants were constructed containing different permutations of substitutions, hu6A10

VH_v l, hu6A10-VH v2, and hu6A 10-VH_v3, (SEQ ID NOs: 85-87, respectively) and hu6A 10

VL_vl, hu6A1i0-VL_v2, and hu6A0-VLv3, (SEQ ID NOs: 88-90, respectively). (Tables 12 

and 13). The exemplary humanized VL and VI designs, with backmutations and other 

mutations based on selected human frameworks, are shown in Tables 12 and 13, respectively.  

The bolded areas in Tables 12 and 13 indicate the CDRs as defined by Kabat/Chothia 

Composite. A "-" in the columns in Tables 12 and 13 indicates no residue at the indicated 

position. SEQ ID NOs:85-87and SEQ ID NOs: 88-90 contain backmutations and other 

mutations as shown in'Table 14. The amino acids at positions in hu6A10-VH v], hu6A10

H_v2, and hu6A 10-VHv3 are listed in Table 15. Theamino acids at positions in hu6A 0

VL vl, hu6AIO-VL-v2, and hu6AIO-VL v3 are listed in Table 16. The percentage humanness 

for humanized VH chains hu6A 10-VHv1, hu6A 10-VH-v2, and hu6A0-VH_ v3, (SEQ ID 

NOs: 85-87, respectively) with respect to the most similar human germline gene IGHV1-2*02 

(SEQ IDNO:82), and forhumanized VL chains hu6A10-VL_vl, hu6A10-VL v2,andhu6A10

150



WO 2018/204546 PCT/US2018/030739 

VIv3 (SEQ ID NOs:88-90, respectively) with respect to the most similar human germline gene 

KGKV2-30*02 (SEQ ID NO:84). is shown in Table 17.  
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'Table 12 

3~~ -1 Fr zv v 

/1 4 Fri M M m M ___ 

Fri T T T T T 

66 Fri Q Q Q Q Q 
7 7 FrI T1 s S s S 
8 8 Fri P P P) P P 
9 9 Fri L L L L L 
10 10 Fri T, s s s S 
1i 11 Fri L L L L L 
12 12 FrI s P P P S 
13 13 Fri v v V V v 
14 14 Fri Tr Tr T T 'I 

15 15 FrI I L L L L__ 

16 16 Fri G G G G ____ 

17 17 FrI Q Q QQ EI 

Is 18 Fri P P P) P 1P 

19 19 Fri A A A A A 

-)o2 FrI I I I I I 

22 22 FrI s S s S s 
23 23 Fri c, c C Ct 
24 24 CDR-L I K R K K K 
25 25 CDR-LI S S S S s 

126 26 CDR-LI S S S S S 
27 27 CDR-LI Q Q Q Q Q_ 
28 27A CDR-L I S S S Is S 
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> Z 

29 27B CDR-.LI L L L L L 
30 27C CDRLI L v L L L 
31 2'7D) CDR-LI D) y D D D) 
32 27E CDR-Ll S S S S s 
33 27F CDR-LI ___________________ 

34 2 8 CDR-LI D D D) D I D 
35 29 CD~1 G G G G G 
36 30 CDR-Ll K N K K K 
37 31 CDR-.LI T T T T T 
38 -------32 ---- CDR-LI ---- -- Y ------ -- V 
39 33 CDR-LI L L L L L 

---40 -------34 --- CDR-L1 N ------ -N- N N N 

i41 3 5 Fr-1 XV XV X w X 
42 36 Fr2 L F F F F 
43 37 Fjr2 L; Q Q Q Q 
44 38 Fr2 Q Q QQ Q 
45 39 Fr-1 R R R- R R 
46 4 0 Fr2 P P P P P 
47 41 Fr2 G CG C G G 
48 42 Fr2 Q Q Q Q 
49 43 Fr-1 S S S S S 

---50 -------44 --- Fr2 P P------- P-- P P 
51 45 Fr2 K R R R R 
-Z 46 Fr2 R KR L L 
5'3 47 Fjr2 t; L L L 
54 48 Fr2 I I I 

1 5 49 Fr-1 Y Y y y Y 
56 50 CDRL2 L K L L L 
57 151 CDR-1L2 V X 7  v Vv 

153



WO 2018/204546 PCT/US2018/030739 

-- ---- ---- ----- ---- ---- ----- ---- ---- -------- ---- ---- ---- ---- ----- ---- ---- ---- ---- ---- ---T ---- ---- --

;> ,t 

> 

58 5 2 CDR-.L2 S S S S S 
59 53 CDR-L2 K N K KK 
60 54 CDR-L2 L R L L L 
61 55 CDR-L,2 D D D D D 
62 56 CDR-.L2 S S S S is 

'63 57 Fr, G G Gi G 
64 58 Fr3 V V V V V 

-- ---------- --------- ---9- ---- --------- --- --- --P- ------P---P- -P- -P 
66 60 Fr3 1) D D D D) 
67 6 1 Fr'- R R R R 
68 62 Fr3 F F F F F___ 

69 6 3 Fr3 T S S Ss 
70 64 Fr3 G G G G Ci 

71 65 Fr'- S S S S S 

2 66 Fr3 G G G G G 
73 67 Fr3 s s S S 
71 68 Fr3 G G G G ci 
75------- 69 ---------Fr3-l T T T T T-------
76 7'0 Fr3 D D D D D 
77 71 Fr3 F F F F F 
78 72 Fr3 T1 T T , T 
79 73 Fr'- L L L L L 
80 74 Fr3 1K 1K K K K 
81 75 Fr3 I I I 1 I 

82 76 Fr3 S S S S S 
83 77 Fr'- R R R R R 
84 78 Fr3 V V V V V 
85 79g Fr3 E E E E EI 
86 80 Fr3 A A A A A___ 

87 81 FR3 E E E E E 
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> Z 

LI5 

s c 82 Fr3 1) D) Di Di D 
89 83 R3 L v V V v 
90 84 Fr3 G G G G G 

1 1 85 Fr3 V V V V ____ 

92 86 Fr3 Y Y y y Y 
93 87 Fr3- Y Y y Y y 

94 88 Fr3 c C c C c 
95 89 CDR-L,3 WV M w w XX 
96 90 CDR-.L3 Q Q Q Q Q 
9- 91 CDR-L3G G G GC 

98 92 CD R- T T T T I 
99 93 CDR-L3 1- ifI 4 H 1I 
100 94 CDR-.L3 F R F F F___ 

l0t 95 _CDRL3 P P P P P 
102' 95A CDR-L3 _ _____ 

103 95B CDR-L,3 _______ ___ ____ __ 

104 95C CDR-L3 _ 

106 95D CDR-L,3 _ 

107 95F CDR-L3 _ 

108 96 CDR-L3 Y L1 y y Y 
109 971 CDR-L,3 T T T T T 

110 98 Fr4 F F F F F__ 

111 99 Fr4 G (G G GG 

113 101 Fr4 G3 G3 (G G 

114 102 Fr4 T, T T f 

115 103 Fr4 K K K K 

155



WO 2018/204546 PCT/US2018/030739 

116 14 Fr4 11 v04v 

118 106 F 4 II 

> C) 

1I 10 Fr I E I I 
11 0A Fr v__ v______ 

12 17 Fr K K KQ 

42 42 Fri 1, f L1 

s ss 
2 r N r0 

12 1, J Fr V ... ... ... ..  
Frl~ R'cK K 
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>41 0' 

C4 4 

17 1 7  
18 8 Fl vv vv 

14 14 Fri A P P P P 
15 25 Fri s s G G s 
26 26 FDri H A... A A-- A G 
17 17 FDRi1 S L Y L L S 
18 18 DR-H N T N V IN 
19 19 F-r11 K K K K K 
20 20 FDriH K V V K 
21 21 FDri1 S D G D D S 

34 34 CR1 I K KI 

25 25 FDri 1 S- il 1S it S 
26 26A CDRHIGG G 
27 27B CDR-111 L __ _ _ _ 

28 28 CDR4- w w w N w 
29 29 CDR2II v 'F v v v 
30 38 DR-H K - R K K R

31 39 H2RH D G D D D 
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>41 0' 

44 42 r E~ G GG 

45 43 F>7 Q 

51 49 F2 

44 2 5 r2 F CD-H !W W Cw 

53 512 QD-1 'Q '1 t IQ 

4 5 2r LD-2. L N L L 

46 46B FDR2 -V F 
49 47C Fr XX XV V W 
5850 48R 2 E 'NI 'E E E 

60 49 CDR2H GD G G D D 
52 56 CDRH2 DX DX D D D 
532 51 CDRH2 T T T T T 
54 52 CDRH12 E N E) E E 
55 529 CDR-412 P 'P 'P P P 

56 61B CDR-H2 P_ Q___ _____ ______ 

57 62C CDR--12 K_ K___ K__K__K 

58 53 CDR-H2 F 'F 'F F F 
59 54 CDR-112 Q Q N Q 'N 
70 55 CDR4- 2 G) G G) G G__ 
61 56 CrH' D 'R 'D R R_ 

62 57 CDrH A V V v v 

63 58 CDRII P 'N'15F
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>41 0' 

74 69 Fr' L~ T T 1 

77 72 Fr3 D 

79~~ ~ 74-3s 

73 68 Fr3 sI T T TI 
74 76 Fr3 L SI :T s 
75 70 Fr3 Tr Tr T .1T 

76 71 Fr3 A A A A A 
77 72 Fr3 D, 1) D D 1 

85 73 Fr3 IV]T ' 
79 74 Fr3 E E E SE 

88 75A Fr3 s I s I s 
89 76B Fr3 NS R R RS 

82 77C Fr3 L L L L L 
83 83 Fr3 A A A ARA 

84 79 Fr3 s s s s s 

85 80 Ar3 EL D D M 
86 81 Fr3 D D, D__ DID 

87 82 Fr3 T T T T T 
88 82A Fr3 A A A A A 

97 89B Fr3 v R v R R 
90 90C Fr3 L L L L L 

9 84 Fr3 S Y Y S S 
930 85......1_ 2 Fr3 F 1)- D------- Dc-----------s --- 1)c 
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4C4 

101 93 Fr3 T A A A A 
102 94 Fr3 1) R R_ __ R R 

103 95 CDR13 1. 1. L1 L I1 

104 96 CDR 1-13 _ A ____ ___ 

105 97 CDR-4 A~__4 _________ 

106 98 CDR-113 _ R _________ 

107 99 CDRH13 __P _______ 

108 100 CDR 1-13 __ L _ _______ 

109 I00A CDR-113 __ ____ ____ 

110 100B CDR 113 __ __ ____ 

II1 I 00C C)R-113 __ ____ ____ 

112 1IOOD CDR 113 _____ ___ 

113 IOOE CDR-113 __ __ _______ 

114 IOOF CDR 113 _ __ ____ 

115 1 OOG CDR-113 _ __ ____ 

116 10011 CEDR 113 _ ___ ____ 

117 1001 CDR-H1 __________ 

it8 10011 CDR-113 _____ ________ 

119 100KC CDR 113 __ - ___ ___ _ _ _ 

120 101 CDRH13 D D__ D D D__ 

121 102 CUR-1H3 Y Y y y 

122 103 Fr4 XX XX W w X 
123 104 Fr4 G G G3 G G 

124 105 FS4 Q Q Q Q Q 
125 106 Fr4 G3 G G G3 G 
126 107 Fr4 T T ~,T T T 
127 108 Fr4 S !I it. _ L L_ _ 
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b'1 >0' 

128 109 Fr4 V V V V V 

129 110 Fr4 T T T T1 Tr 

130 111 Fr4 v v v V V 

131 112 Fr4 S S S S S 

132 113 F S S S S 

Table 14 

VA Backmutations and Other Mutations for Humanized 6A10 

VA or VA Variant VA or Vi, Exon Acceptor Changes from Acceptor 

Sequence Framework Residues 

(based on Kabat/Chothia 
Composite CDRs) 

hu6A10-VH__v 1 (SEQ ID Acceptor Acc. #UA CR16112 (SEQ None 
1D NO: 81) 

N0:85) 

hu6A1I0-VH v2 (SEQ ID Acceptor Acc. # A CR16112 (SEQ H48 
ID NO: 8 1) 

NO:86) 

hu6A10-VH_v3 (SEQ ID Acceptor Acc. # ACR16112 (SEQ H16, H48, H69, H80 
ID NO:81) 

NO:87) 

hu6A10-VL__vl (SEQ ID Acceptor Ace. # ABC66863 (SEQ None 
ID N0:83) 

NO:88) 

hu6A10-VLv2 (SEQ ID Acceptor Acc. #ABC66863 (SEQ L46 
ID NO:83) 

NO:89) 
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VH or VL Variant VH or VLExon Acceptor Changes from Acceptor 
Sequence Framework Residues 

(based on Kabat/Chothia 

Composite CDRs) 

hu6A-VL v3 (SEQ ID Acceptor Acc. # ABC66863 (SEQ I L12, LI L46 
ID NO:83) 

N0:90) 

Table 15 

Kabat Numbering of Framework Residues (based on Kabat/Chothia Composite CDRs) for 

Backmutations and Other Mutations in Heavy Chains of Humanized 6A10 Antibodies 

H16 A A A A G 

H48 M I M I I 

H69 T L T T I1 

H80 M L L 
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Table 16 

Kabat Numbering of Framework Residues (based on Kabat/Chothia Composite CDRs) for 
Backnutations and Other Mutations in Light Chains of Humanized 6A10 Antibodies 

L12 P S P P S 

LU Q Q Q Q E 

L,46 R R R L L1 
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Table 17 

Percentage Humanness of Heavy and Light Chains of Humanized 6A10 Antibodies 

V14or VL Variant % Humanness 

hu6A10-VHv I(SEQ ID NO:85) 83.7% 

hu6A10-VH v (SEQ ID NO:86) 82.7% 

hu6A10-VH v3 (SEQ ID NO:87) 80.6% 

hu6AI0-VL vi (SEQ ID NO:88) 90.0% 

hu6AI0-VL v2 (SEQ ID NO:89) 89.0% 

hu6Ai0-VL v3 (SEQ ID NO:90) 87.0% 

[0602] Positions at which Chothia class canonical, vernier, or interface/packing residues differ 

between mouse and human acceptor sequences are candidates for substitution. Examples of 

Chothia class canonical residues include Kabat residues H48 and 1-193 in Tables 12 and 13.  

Examples of vernier residues include Kabat residues in Tables 12 and 13. Examples of 

interface/packing (VH+VL) residues include Kabat residues H35, H37, H39, H45 H47, H91, 

H93, H95, H103, L34 136, L38, L44, L46, L87,L89,L91, L96, and L98, in Tables 12 and 13.  

[06031 The rationales for selection of the positions indicated in Table 12 in the light chain 

variable region as candidates for substitution are as follows.  

R46L: Thisis interface residue and is typically L 

P12S: P is rare in human framework at this position, S is frequent 

Q17E: Qis rare in human frameworkat this position, E is frequent 

[06041 Light chain variable regions: 

[0605] mature region of m6A1OVL amino acid sequence (SEQ ID NO: 64) 
DVVMTQTPLTLSVTIGQPASISCKSSQSLLDSDGKTYLN'LLQRPGQSPKRLYLVSKLD 
SGVPDRFTGSGSGTDFTLKISRVEAEDLGVYYCWQITI-IFPYTF(i(IGTKLEIK 

[06061 6A10 VL Acceptor accession #ABC66863 (SEQ ID NO:83) 
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DIVMTQSPLSLPVTLCQPASISCRSSQSIVYSDCjNTYLNWFQQRPGQSPRRLIYKVSNRD 

SGVPDRFS(iSGSGTDFTLKISRVEAEDV(iVYYCMQGT-IRPLTFGGGTKVEIK 

[06071 >3F4-VL Accession No. ICR9_L (SEQ ID NO:30) 
DVVMTQTPLSLSV TIGQPASISCKSSQSLLDSDGKTYLIWVFQRPGQSPKRLIFLVSKRDS 

GNPDRFTGSGSGTDFTLKISRVEAEDVGVYYCWQGTHFPHTVGGGTKLEIA 

[06081 >IGKV2-30*02 (SEQ ID NO:84) 
DVVMTQSPLSLPVTLGQPASISCR-SSQSLVHSDGNTYLNWFQQRPGQSPRRLIYKVSNRD 

SGVPDRFSGSGSGTDFTLKISRVEAEDVGVYYCMQGTHWPLTFGCGTKVEIK 

[06091 >hu6A10-VL-v1 (SEQ ID NO:88) 

DIVMTQ SPLSLPVTLGQPASISCKSSQSLLDSDGK'TYLNWFQQRPGQSPRRLIYLVSKLDS 

GVPDRFSGSGSGTDFTLKISRVEAEDVGVYYCFGGGTKVEIK 

[06101 >hu6A10-VLv2 (SEQ ID NO:89) 

DIVMTQSPLSLPVTLGQPASISCKSSQSLLDSDGKTYLNWFQQRPGQSPRLLIYLVSKLDS 

GVPDRFSGSGSGTDFTLKISRVEAEDVGVYYCFGGGTKVEIK 

[06111 >hu6Ai-VL-v3 (SEQ ID NO:90) 

DIVMTQSPLSLSVTLGEPASISCKSSQSLLDSDGKTYLNWFQQRPCQSPRLLIYLVSKLDS 

GVPDRFSGSGSGTDFTLKISRVEAEDVGVYYCFGGGTKVEIK 

[0612] The rationales for selection of the positions indicated inTable 13 in the heavy chain 

variable region as candidates for substitution are as follows.  

M481: Thsis a canonical/CDR interacting residue, backmutated to preserve CDR 

interaction.  

A16G: Ala is rarein human framework at this position, Gly is frequent 

T691: Thr is rare at this position, Ile is frequent 

M80L: Although Met is frequent, Leu is most frequent at this position 

[0613] Heavy chain variable regions: 

[06141 mature region of m6A10VH aminoacid sequence (SEQ ID NO: 63) 
EVQLQQSGAELVRSGASVKLSCTA SGLNIKDYYIHWVKQRPEQGLEWIGWIDPENDDTE 

YAPKFQGRATLTTDTSSNTAYLQLSSLTSEDTAVYYCTPLDYWGQGTSVTVSS 

[06151 6A10 VII Acceptor accession# ACR16112 (SEQ ID NO:84) 
QVQLQESCAEVKKPGASVKVSCKASGYTFTCiYYM-HWVRQAPGQGLEWMGWjINPNSG 
DTNYAQKFQGRVTTTRDTSISTAYMELSRLRSDDTAVYYCARLAARPLDYWGQCGTLVT 
VSS 
[06161 >3F4-VHAccessionNo. ICR9_H (SEQ ID NO: 27) 
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KVKLQQSGA ELVRSCASVKLSCTASCFNIKDYYIQWVKQRPEQGLEWIGWIDPENCNSE 
YAPRFQGKATMTADTLSNTAYLQLSSLTSEDTAVYYCNADLHDYWGQGTTLTVSS 

[06171 > IGHV1-2*02 (SEQ ID NO:82) 
QVQLVQSGAEVKKPGASVKVSCKASGY TFTGYYMHWVRQAPGQGLEWMGWINPNSG 
GTNYAQKFQGRVTMTRDTSISTAYMELSRLRSDDTAVYYCARSRRGYYDFWSGSPEDY 
WGQGTLVTVSS 

[06181 >hu6A 10-VIH_v (SEQ ID NO:85) 
QVQLQESGAEVKKPGASVKVSCKA SGLNIKDYYIHWVRQAPGQGLEWMGWIDPENDD 
TEYAPKFQGRVTTTRDTSISTAYMELSRLRSDDTAVYYCARLDYWGQGTLVTVSS 

[06191 >hu6Al0-VTv2 (SEQ ID NO:86) 
QVQLQESGAEVKKPGASVKVSCKASGLNIKDYYIHWVRQAPGQGLEWIGWIDPENDDT 
EYAPKFQGRVTTTRDTSISTAYMELSR LR-SDDTAVYYCARLDYWGQGTLVTVSS 

[0620] >hu6A1O-VHv3 (SEQ ID NO:87) 
QVQLQESGAEVKKPGGSVKVSCKASGLNIKDYYIHWVRQAPGQGLEWLIGWIDPENDDT 
EYAPKFQGRVTITRDTSISTAYLELSRLRSDDTAVYYCARLDYWGQGTLVTVSS 

[06211 Example 8. Design of Humanized 8A4 Antibodies 

[06221 The starting point for monoclonal antibody 8A4 humanization is muneantibody 8A4.  

The heavy chain variable amino acid sequence of mature 8A4 is provided as SEQ ID NO:91.  

The light chain variable amino acid sequence of mature 8A4 is provided as SEQ ID NO:92. The 

heavy chain Kabat/Chothia Composite CDR 1, CDR2, and CDR3 amino acid sequences are 

provided as SEQ ID NOs:93-95, respectively. The light chain Kabat CDR1, CDR2, and CDR3 

amino acid sequences are provided as SEQ ID NOs:96-98 respectively. Kabat numbering is used 

throughout.  

[06231 Alignment of the variable region sequences of 8A4 with the consensus sequences of 

antibody variable regions from Kabat, et al. (Kabat EA, Wu TT, Foeller C, Perry HM, 

Gottesman KS. (1991)Sequences ofProteins ofirmunological interest (5 * edition). Bethesda, 

MD: National Institutes of Health ) indicates that the heavy chain variable region (VH) of 8A4 

belongs to mouse VH subgroup 2c, which corresponds to human VH subgroup I. The kappa 

light chain variable region (VL) of 8A4 belongs to mouse Vk subgroup 2 which corresponds to 

human Vk subgroup 2.  
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[06241 The CDRs of 8A4 VH and VL were identified using Martin's sequence-based CDR

identification rules (Martin ACR. (2010) Protein sequence and structure analysis of antibody 

variable domains. In: Kontermann R and Dnbel S (eds).Antibody Engineering. Heidelberg, 

Germany: Springer International Publishing AG.) The CDRs were then assigned to the Chothia 

canonical classes using the summary of key residues presented in Table 3.5 of Martin: 

CDR-H1 consists of 10 amino acids and is similar to Chothia canonical class 1.  
CDR--12 consists of 17 amino acids and is similar to Chothia canonical class 2.  
CDR-H3 consists of 3 amino acids; there are no classes for CDR-H3.  

CDR-LI consists of 16 amino acidsand is similar to Chothia canonical class4.  
CDR-L2 consists of 7 amino acids and is of Chothia canonical class 1.  
CDR-L3 consists of 9 amino acids and is similar to Chothia canonical class 1.  

[06251 The residues at the interface between the Vk and Vh domains are the ones commonly 

found, except that 93S in the heavy chain is typicallyanalanine; therefore, this residue is 

analyzed as a target for back-mutation. Similarly, 36L in vk is typically Y or F therefore, this 

residue is also analyzed for back-mutations. Additionally, light chain CRD3 has an unpaired 

cysteine residue.  

[06261 A search was made over the protein sequences in the PDB database IDeshpande N. et al., 

(2005) Nucleic Acids Res. 33: D233-D237.] to find structures, which would provide a rough 

structural model of 8A4. The crystal structure of antibody fab (pdb code 3JAU; SEQ ID 

NO:ll)|YeX.etal., (2016) PoS Patihog] was used for the Vk structure since it had good 

resolution (4.8A) and overall sequence similarity to 8A4 Vk retaining the same canonical 

structures for the loops. Same structure {pdb code 3JAU; SEQ ID NO:109 } was also used for 

the Vh structure since it had good overall sequence similarity and reasonably good resolution 

(4.8A). In addition, CDRs-Hi and 1-12 had the same canonical structures as 8A4 Vh.  

Bioluminate software was used to model a rough structure of 8A4.This software is licensed from 

Schrodinger Inc.  

[06271 A search of the non-redundant protein sequence database from NCBI allowed selection of 

suitable human frameworks into which to graft the murine CDRs. For Vk, a human kappa light 

chain variable region with accession# ABA26100 [SEQ IDNO:112 ;Rabquer,.BJ., etal,2016;
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Differential variable gene usage between pneumococcal polysaccharide specific B cells isolated 

5-10 days and 4-6 weeks post-vaccination. Unpu>blishedl was chosen. This has the same 

canonical classes for CDR-Li and L2 as murine 8A4 VL. It is a member of Kabat human kappa 

subgroup 2. For Vh. human heavy chain variable region with accession# ADU57742 [SEQ ID 

NO:110 ; Lantto, . et al, 2011 J Virol. 85: 1820-1833] was chosen; it has same canonical 

classes as murine 8A4 VI. It is a member of Kabat human heavy subgroup 1.  

[06281 3 humanized heavy chain variable region variants and 3 humanized light chain variable 

region variants were constructed containing different pernnutations of substitutions, hu8A4

VHv lhu8A4-V-Iv2, and hu8A4-VI-I v3 (SEQ ID NOs: 113-115 respectively) and hu8A4

VL_v, hu8A4-VL v2, and hu8A4-VLv3, (SEQ ID NOs: 116-118, respectively). (Tables 18 

and 19). The exemplary humanized VL and VH designs, with backmutations and other 

mutations based on selected human frameworks, are shown in Tables 18 and 19, respectively.  

The bolded areas in Tables 18 and 19 indicate the CDRs as defined by Kabat/Chothia 

Composite. A "-" in the columns in Tables 18 and 19 indicates no residue at the indicated 

position. SEQ ID NOs:113-115 and SEQ ID NOs: 116-118 contain backmutations and other 

mutations as shown in Table 20. The amino acids at positions in hu8A4-VI-_vi, hu8A4-VH.v2, 

and hu8A4-VI-_v3 are listed in Table 21. The amino acids at positions in hu8A4-VL v1, 

hu8A4-VL_v2, and hu8A4-VL-v3 are listed inTable 22. The percentage humanness for 

humanized VH chains hu8A4-VH_v1, hu8A4-VH_v2, and hu8A4-VH_v3, (SEQ ID NOs: 113

115, respectively) with respect to the most similar human germline gene IGHVI-2*02 (SEQ ID 

NO:82), and for humanized VL chains hu8A4-VL -v, hu8A4-VLv2, and hu8A4-VL.v3 (SEQ 

ID NOs:116-118, respectively) with respect to the most similar human germline gene IGK 2

30*02 (SEQ ID NO:84), is shown in Table 23.  
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Table 18 

>> 

o~~ 1)0I- I 

7 

I Fr D

5 Fri T T 1) T T 

6 6 Fri Q Q Q Q Q 
7 7 FrI T s s s S 

8 8 Fri P P P P P 

9 9 Fri LILL 

10 10 Fri T S S S S 

1i ii Fri L L L L L 

12 121 Fri S S S S S 

13 13 Fri V v V vV 

14 14 Fri T T II 

i5 15 Fri 1 L IL 

16- 16 Fri (G G G G G 

17 i1 Fri Q Q Q E E 

18S 18 Fri P P P P P 

19 19 Fri A A A A A 

20 20 Fri S S S S S 

21 AFrI I I I I I 
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-l - 4 

o 0 

22 22 Fri s s S S S 

23 23 Fri c C c C C 

24 24 CDR-L1 K R K K K 

25 25 CDR-L1 I S s S sS 

26 26 CDR-.LI S S S S S 

27 27 CDR-LI Q Q QQQ 
28 27A CDR-L1 S S S S S 

29 27B CDR-L1 L L L L L 

30 27C CDR-L1 L v I L L 

31 27D CDR-L1 D y D D D 

32 2'7E CDR-.LI S S S S S 

27F CDR-LI -

33 28 CDR-LI D D D ---------D ----- D 

34 29 CDR-L I G G G G G 

35 30 CDR-L1 K S K K K 

36 31 CDR-LI T T T T 

37 32 CDR-LI y W y y y 

38 33 CDR-LI L1 L1 LL 

39 34 CDR-LI N N N N N 

40 35 Fr2 XV V XV V XV 

41 36 Fr2 L F F~ F L 

421 37 Fr2 L1 Q Q Q Q 
43 38 Fr2 Q Q Q Q Q 
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-l -4 
ocN1')~ ~ 

45 40 Fr-1 p p p 

48 4. 

44 49 Fr2 R R R R R 

51 40 Fr-1 P R P P P 

47 42 Fr2 L L L L L 

53 48 Fr2 I I I I I 

54 49 Fr2 Y Y y y y 

55 50 CDR-L2 L1 D 1 1 

56 51 CDRL2 V V V VV 

57 52 CDR-1L2 S S s S S 

58 53 CDR-L2 K T K K K 
------------------------------------------------------------------------------------------------------------------------

59 54 CDR-.L2 L R L L L 

60 55 CDR-L2 D D) D D D 

61 56 CDR-L2 S S S S S 

62 5 7 Fr3 G G G G G 

63 58 Fr3 V V v V V 

64 59 R3 P P P PP 

65 60 Fr3 D D) D D D 

66 61 Fr3 R R R R R
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-l -

o 0 

67 62 Fr3 F F F F F 

68 63 Fr3 T s S s S 

69 64 Fr3 G, G G G 

70 65 Fr3- S S s S S 

71 66 Fr3 G G G G G 

72 67 Fr3 S S S S S 

7 3 68 Fr3 G G G G G 

74 69 Fr3 T TIT T 

75 70 Fr'- D D D D D 

76 71 FR3 F F F~ F F 

7 7 72 Fr3 T' 

7 73Fr3 L L L L L 

79 74 Fr3 K K K K K 

80 75 Fr3 I I III 

81 76- Fr3- S S S S S 

82 77 FR3 R R R R R 

83 78g Fr3 v V v V V 

84 79g Fr3 E E E E E 

85 80 Fr3 A A A A A 

86 81 Fr3 E E F E E 

87 82 FR3 D D D D D 

88 83 Fr3 v V v VV 

89 84 Fr3 G G CC 
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-l -4 

90 8s Fr3 v v v 

92 87 F3 y 

90 85 Fr3- c V(V 

94 89 CDR-.L3 WV M W ww 

95 90 CDR-L3 Q Q Q Q Q 
96 91 CDRL3 G F G G G 

97 92 CDR-L3 T I T T T 

98 93 CDR-L,3 H1 D H H 

99 94 CDR-L3 F w F F F 

100 195 CDR-.L3 p P 1 P P 

95A CDR-L3 -- 

95B CDR-L3 -..  

95C CDR-L3 -

95D CDR-L3 --

------------------------------------------------ ----------------------------- ------------------------------- -------------------------------------------------------- I 

95E CDR-.L3 

95F CDR-L3 

101 96 CDR-L3 C H c C C 

102 97 CDR-L3 T T T T T 

103 98 Fr4 F F F F F 

104 99 Fr4 G G G G G 

105 100 Fr4 G Q Q Q Q 
106 101 Fr4 G C G, GC G 
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-l -

oco 

107 102 Fr4 T T T T T 

108 103 F-4. K K K K K 

109 104 Fr4 L, L1 I L 

110 105 Fr4 E E E E E 

111 106 Fr4 I I I I I 

106A Fr4 --

112 107 Fr4 K K K K K 
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Table 19 

ol >- > 

I Fr 

1 +1F ___Q _ Q Q Q 

3 3 FrI QQQQQ 
4 4 Fri L L1t 

5 5 FriQ QQQQ 
6 6 FiQ Q Q Q Q 

7 7 Fri s s s s s 
8 8 Fri GI G G G GI 

9 9 FrI A A AA A 

10 10 Fri FE 

11 11 Fri L v v v 
12 12 Fri V K K v V 

13 13 Fri R K K K K 

14 14 FrI P P P P P 

15 15 Fri G G G G G 

16- 16- Fri A ss G_____ (G 

17 17 Fri L s s s s 
18 18 Fri V v v v v 
19 19 Fri I,, K K K K 

20 20 FrI L vV L L 

21 21 Fri S s s s s 
FrI C C (C 

23 23 Fri K K K K K 
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o 0c 

> >~ 

24 24 FrI A A A A A 

25 25 Frl s s s s s 
26 26 CDR-HI G G G G G 

27 2P7 CDR-1H1 F G F F F 

28 28 CDR-Hlt N TN N 

29 29 CDR-H1 I F III 

30 30 CDR-I-1 K sK K K 

31 31 CDR-1-1 DS D D D 

32 32 C)R-H1 Y__ N y ____ y 

33 33 CDR-111 Y p y y 

34 34 CDR-H1 I v ____ 

35 35 CDR-H1 H sH H H 

35A CDR-1-11 -

35B CDR-HI 

36 36 Fr2 W wwx 
37 3 FzV v v v v 

38 38 Fr2 K RRRR 

39 39 Fr~l Q QQQQ 
40 40 Fr2 R A A A_____ A 

41 41 Fr? P 

42 42 Frz E 

4 43 FzQ Q Q Q Q 
44 44 Fr~l G G G G G 

45 45 F 1 - L L L L L 
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oo 

> > 

oC oc ici 

46 46 F -2 E E E E E 

47 47 Fr2 W w ______ w 

48 48 Fr? I M M N I 

49 49 Frz G G G ( 

50 50 CDR-H2 WV G w XX X 

51 51 CDRH2 I IIII 

52 52 CDR-1-2 D ID D D 

53 52A CDR-1-2 P ppp 

52B CDR-H2 --

52C CDR-112 -

54 53 CDRH E 

55 54 CDR-H2 N A N N N 

56 55 CDR-1-2 G 

57 56,- C D RH2 D K D D D 

58 57 CDR-H2 T v T T 

59 58 CDR-H2 V L V 'V 

60 59 CDRWH Y 

61 60 CDR-H2 D A D D D 

62 61 CDR-1-2 P__ Q 
63 62 CDR-H2 Q RQQQ 

64 63 CDR-112 F V F F F 

65 64 CDR-H2 Q RQQQ 

66 65 CDR-H2 D D) D) DD 

67 66 Fit K R R R R 

177



WO 2018/204546 PCT/US2018/030739 

o 0c 

> >~ 
f: -z 

68 67 Ft-3 A I I A 

69 68 Fr3 N N N IT 

70 69 Hr-1i 

71 '0 Fr3 T T T T T 

7 71 Fr3 AA A A_____ A 

73 72 Fr3 D) DD D D 

74 73 Ft-3 T T T T T 

75 74 Fr3 s s s s s 
76 75 Fr's s T 

7 7 76 Fr3 N s s s s 
78 77 Fr3T TIT 

79 78 Fr3 A A A A A 

80 79 Fr3 y y y y y 

81 80 H-1 L t;N 

82 81 Fr's Q E E E E 

83 82? Fr3 L L L L L 

84 82A 19r3 S s s s s 
85 82B Fr3 s G (G G (G 

86 82C Fr' L L L L L 

87 8 ~ T R- R R R 

88 84 Fr3 S s s s s 
89 85 Fr3 E 

90 86 Fr3 G DID D D) 

.... 9_1 .... 87 Ft-3 T T T T T 
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> >~ 

92 88 Fr3 A A A A 

93 89 Fr3 

94 90 H-1 Y yy 
95 9 F3Yy y y y 

96 92 Fr3 y 

9 6 Q? r3 - c 

97 93 r3 - A s 

98 94 Dr3 L T___T 

99 00 CDR-1-13 L G L L 

960 CDR-H3 L _____ 

9OO CDR-113 

98O CDR-H3 

99O CDR-H3 

1001 CDR-1-13 

I00J CDR-H3 

IOOK CDR113 

-- ----------------------------------------------------------------------------------------- -----------------------7 9- ------ -
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oo 

> > 

100 101 CDR-1-3 D H) D)1 

101 102 CDR-1-3 F y F F F 

102 103 Fril w wxvx 
13 104 Fr4 G Gi G G( 

104 105 Fr4 Q Q Q Q Q 
105 106 Fh4 G G G G CG 

106- 107 Ft-4 T T T T T 

107 108 Fr4 T L1t 

108 109 Fr4 L v v 
109 110 Fr4 T T T T T 

110 1]] 14-4 V v v v 
H]1 11 Fr4 s s s s s 
112 113 Fr4 s s s s s 
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Table 20 

VH, VL Backmutations and Other Mutations for Humanized 8A4 

VH orVL Variant VH or VL Exon Acceptor Changes from Acceptor 
Sequence Framework Residues 

(based on Kabat/Chothia 
Composite CDRs) 

hu8A4-V-v1 (SEQ ID Acceptor Ace. # ADU57742 (SEQ H93 
ID NO:110) 

NO: 113) 

hu8A4-VHv2 (SEQ ID Acceptor Acc. # ADU57742 (SEQ H12 H16, H20, H68, H93 
ID NO: 110) 

NO:114) 

hu8A4-VH_v3 (SEQ ID Acceptor Ace. # ADU57742 (SEQ H121 16. 1H20,H48, 1167, 
ID NO:110) H68,H85 

NO: 115) 

iu8A4-VL v I(SEQID Acceptor Ace. # ABA26100 (SEQ None 
ID NO:112) 

NO: 116) 

hu8A4-VLv Q(SEQID Acceptor Ace. # ABA26100 (SEQ L17 
ID NO:112) 

NO:117) 

hu8A4-VLv 3(SEQID Acceptor Acc. # ABA26100 (SEQ L2, 117 L36 
ID NO:112) 

NO: 188)
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Table 21 

Kabat Numbering of Framework Residues (based on Kabat/Chothia Composite 
CDRs) for Backmutations and Other Mutations in Heavy Chains of Humanized 8A4 

Antibodies 

CY, O O 0 

H2 K V K V V 

H16 S A S G G 

H2 0 V L, V L1 L 

H48 M I MI M I 

H61--7 I A I I A 

168 N N N T T 

H5D E D D E 

H93 A S S G 
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106291 Table 22 

Kabat Numbering of Framework Residues (based on Kabat/Chothia Composite CDRs) for 
Backmutations and Other Mutations in Light Chains of Humanized 8A4 Antibodies 

4 4 

L2 I I I V 

L17 Q Q Q E iE 

L36 F L F F L 
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Table 23 

Percentage Humanness of Heavy and Light Chains of Humanized 8A4 Antibodies 

V14or VL Variant % Humanness 

hu8A4-VH v 1 (SEQ ID NO:113) 75.3% 

hu8A4-VHv2 (SEQ ID NO:114) 75.3% 

hu8A4-VHv3 (SEQ ID NO:115) 75.3% 

hu8A4-VLv] (SEQID NO: 116) 89% 

hu8A4-VL v2 (SEQ ID NO:117) 88% 

hu8A4-VLv3 (SEQID NO:118) 88% 

[0630] Positions at which Chothia class canonical, vernier, or interEace/packing residues differ 

between mouse and human acceptor sequences are candidates for substitution. Examples of 

Chothia class canonical residues include Kabat resides s 1 214, H26,129,1134, 1-154,155,171, 

1-194, L2, L25, L27B, L27C, L29, L331, L34, L71, L90, L94, L95, and L97 in Tables 18 and 19 

and y. Examples of vernier residues include Kabat residues H2, H27, H28, H29, 1130, H47, H48, 

H49, H67, 169, H71, H73, H78, H93, H94, H103, L2, L, L35, L36,L46,L47, L48,149, L64, 

L66,1L68, L69L71, and L98, in Tables 18 and 19. Exaniples of interface/packing (VH+VL) 

residues incliudeKabat residues1H35,H37,1H39,H45.,H47,H91,H93,H95,H103,L34, L36, 

L38, L44, 146,L87,L89,191,L96, and L98 in Tables 18 and 19.  

[06311 The rationales for selection of the positions indicated in Table 18 in the light chain 

variable region as candidates for substitution are as follows.  

12V is a backnutation of a canonical and Vernier residue.  

Q17E is a frequency based mutation as Q is rare in human frameworks at this position 

and E is most frequent.  

F36L is a backmutation of an interface and Vernier residue.  

[06321 Light chain variable regions: 

184



WO 2018/204546 PCT/US2018/030739 

[06331 mature region of marine 8A4VL (SEQ ID NO: 92) 
DVVMTQTPLTLSVTIGQPASISCKSSQSLLDSDGKTYLNWLLQRPGQSPKRLIYLVSKLD 
SGVPDRFTGSGSGTDFTLKiISRVEAEDLGVYYCWQGTHFPCTFGGGTKLEIK 

[0634] 3JAUVL (SEQ ID NO: 111) 
DVLMTQTPLSLPVSLGDQASISCRSSQSIVHSNGNTYLE'YLQKPGQSPKLLIYKVSNRF 
SGVPDRFSGSGSGTDFTLKISRVEADDVGVYYCYQGSI-IVPYTFGGGTKLEIK 

[06351 ABA26100 (SEQ ID NO: 112) 
DVMTSSSVTGASSCRSSSVYSDGSTWNWRGSRRYDVSTRDSGV'DRSGSGSGTDTKSRV 
ADVGVYYCMDWHTGGTKK 

[06361 IGKV2-30*02 (SEQ ID NO: 84) 
DIVMTQSPLSLSVTLGQPASISCKSSQSLLDSDGKTYLNWFQQRPGQSPRRLIYLVSKLDS 
GVPDRFSCSGSGTDFTLKISRVEAEDVGVYYCWQCTHFPCTFGQGTKLEIK 

[0637] hu8A4-VL vI (SEQ ID NO: 116) 
DIVMTQSPLSLSVTLGQPASISCKSSQSLLDSDGKTYLNWFQQRPGQSPRRLIYLVSKLDS 
GVPDRFSGSGSGTDFTLKISRVEAEDVGVYYCWQGTI-IFPCTF(iQGTKLEIK 

[06381 hu8A4-VL-v2 (SEQ ID NO: 117) 
DIVMTQSPLSLSVTLGEPASISCKSSQSLLDSDGKTYLNWFQQRPGQSPRRLIYL\VSKLDS 
GVPDRFSGSGSGTDFTLIKISRVEAEDVGVYYCWQGTHFPCTFGQGTIKLEIK 

[06391 hu8A4-VL v3 (SEQ ID NO: 118) 
DVVMTQSPLSLSVTLGEPASISCKSSQSLLDSDGKTYLNWLQQRPGQSPRRLIYLVSKLD 
SGVPDRFSGSGSGTDFTLKISRVEAEDVGVYYCWQGTHIFPCTFGQCTKLEIK 

[06401 The rationales for selection of the positions indicated in Table 19 in the heavy chain 

variable region as candidates for substitution are as follows.  

Ki2V is a backmutation and a frequency-based mutation as V is frequent at this position 
in human frameworks.  
S16G is a frequency-based mutation as G is most frequent at this position.  
V20L is a backmutation arid a frequency-based mutation as L is most frequent at this 
position.  
M481 is a backmutation of a Vernier residue.  
167A is a backmutation of a Vernier residue.  
N68T is a frequency-based mutation as T is most frequent at this position.  
D85E is a frequency-based mutation as E is most frequent at this position in human 
frameworks. A93S is a backmutation in hu8A4-VHv Iand hu8A4VH-v2 of a Vernier 
and interface residue to preserve CDR packing. In hu8A4VH-v3, Kabat position is A as 
A is most frequent at this position and S is rare.  
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[06411 Heavy chain variable regions: 

[06421 mature region of murine 8A4VH (SEQ IDNO: 91) 
EVQLQQSGAELVRPGALVKLSCKASGFNIKDYYIHWVKQRPEQGLEWIGWIDPENGDT 
VYDPQFQDKANITADTSSNTAYLQLSSLTSEGTAVYYCSTLDFWGQGTTLTVSS 

[06431 3JAUVI-I (SEQ ID NO: 109) 
EVQLQQSCAELVKPGASVKLSCTASGFNIKDTYlI-WVKQRPEQGLEWIGKIDPANGNTK 
YDPKFQDKATITADTSSNTAYLQLSSLTSEDTAVYYCANSNYWFDFDYWGQGTTLTVS 
S 

[0644] ADU57742 (SEQ ID NO: 110) 
QVQLQQSGAEVKKPGSSVKVSCKASGGTFSSNPVSWVRQAPGQGLEWMGGIIPFAQKV 
LGAQRVRDRINITADTSTSTAYMELSGLRSDDTAVYYCATGQQLYSLHYWGQGTLVTV 
SS 

[0645] IGHV1-2*02 (SEQ ID NO:82) 
QVQLQQSGAEVKKPGSSVKVSCKASGFNIKDYYHWVRQAPGQGLEWMGWIDPENGD 
TVTYDPQFQDRINITADTSTSTAYMELSGLRSDDTAVYYCSTLDFWGQGTLVTVSS 

[06461 hu8A4-VH vi (SEQID NO: 113) 
QVQLQQSGAEVKKPGSSVKVSCKASGFNIKDYYIHIWVRQAPGQGLEWMGWIDPENGD 
TVYDPQFQDRINITADTSTSTAYMELSGLRSDDTAVYYCSTLDFWGQGTLVT\VSS 

[06471 hu8A4-VH-_v2: (SEQID NO: 114) 
QVQLQQSGAEVVKPGGSVKLSCKASGFNIKDYYIHWX'VRQAPGQGLEWMGWXIDPENGD 
TVYDPQFQDRITITADTSTSTAYMELSGLRSDDTAVYYCSTLDFWGQCTLVTVSS 

[06481 hu8A4-VH v3 (SEQID NO: 115) 
QVQLQQSGAEVVKPGGSVKLSCKASGFNIKDYYIHWVRQAPGQGLEWIGWIDPENGDT 
VYDPQFQDRATITADTSTSTAYMELSGLRSEDTAVYYCATLDFWGQGTLVTVSS 

[06491 Example 9. Design of Humanized 7G6 Antibodies 

[06501 The starting point for monoclonal antibody 7G6 humanization is murine antibody 7G6.  

The heavy chain variable aminoacid sequence of mature 7G6 is provided as SEQ ID NO:119 

The light chain variableaminoacid sequence of mature 7G6 is provided as SEQID NO:120.  

The heavy chain Kabat/Chothia Composite CDR1 .CDR2, and CDR3 amino acid sequences are 

provided as SEQID NOs:121-123, respectively. The light chain Kabat CDRI, CDR2, and 

CDR3 amino acid sequences are provided as SEQID NOs:124-126, respectively. Kabat 

numbering is used throughout.  
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[0651] Alignment of the variable region sequences of 7G6 with the consensus sequences of 

antibody variable regions from Kabat, et al. [Kabat EA, Wu TT, Perry H, Gottesman K, Foeller 

C. (1991) Sequences of Proteins of Immunological Interest, Fifth Edition. NIH Publication No.  

91-3242] indicates that the heavy chain variable region (VH) of 7G6 belongs to mouse VH 

subgroup 2 c, which corresponds to human V- subgroup 1. The kappa light chain variable region 

(VL) of 7G6 belongs to mouse Vk subgroup 2, which corresponds to human Vk subgroup 2.  

[06521 The CDRs of 7G6 VH and VL were identified using Martin's sequence-based CDR

identification rules [Martin AC, Thornton JM. (1996) Structural families in loops of homologous 

proteins: automatic classification, modeling and application to antibodies. J Mol Biol. 263:800

15.].'The CDRs were then assigned to the Chothia canonical classes using the summary of key 

residues presented in Table 3.5 of Martin: 

CDR-Hi consists of 7 amino acids and is similar to Chothia canonical class 1.  
CDR-H2 consists of 6 amino acids and is similar to Chothia canonical class 2.  
CDR--13 consists of 3 amino acids; there are no classes for CDR--13.  

CDR-Li consists of 16 amino acids and is similar to Chothia canonical class 4.  
CDR-L2 consists of 7 amino acids and isof Chothia canonical class 1.  
CDR-L3 consists of 9 amino acids and is similar to Chothia canonical class 1.  

[06531 Humanization Rationale for Immunoglobulin Variable Domain 7G6 

The munne antibody Prothena-7G6 (just 7G6 hereafter) was humanized by reference to the 

acceptor human antibody template denoted as 3UOT [La Porte, S.L., et al., (2012) J.Mol.Biol.  

421: 525-536] in the RCSB Protein DataBank. This antibodytemplate was identified by 

antibody-specific sequence homology search, restricted to variable domain residues VL (1-110) 

and VH (1-114). Homology search employed the Schrodinger BioLuminate software, version 

3.1,release2018-1. This software compares the target antibody sequence (7G6) with a 

Schrodinger-curated database of human and murine variable domain sequences for which high 

quality protein crystals structures have been published.  

[0654] Human Antibody Template Selection 

Template antibody 3U0T [3U0T_V- SEQ 1D NO: 127; 3U]TVL SEQ ID NO:138] which has 

resolution 2.5 Angstrom, was identified within a group several human antibodies that have greater than 
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80% aminoacid identity or similarity to 7G6 in respective variable domains VH and VL andalso have 

crystal structure with resolution below 3.0 Angstroms. Some other antibodies in this group included (by 

PDB code): 4YVG, 6BOG, 4KYl, 5TZT, 4HCR, and 5K90. 3U0Twas selected because of high 

sequence homology to 7G6 at the H/VL interface positionsas numbered by Kabat. VH 

[35,37,39,45,47,89,91,93]and VL[44,45,46,47,48,49]. Amongthese interfacialresidues 7G6 and 3U0T 

differ onlyat VL-45(RvsK)and VH-93(TvsA). Overall homology variable domain homologyin 

Chothia-defined framework regions is in Table 24. (The Chothia framework, in contrast to Kabat, 

terminates CDR-H2 at position 58).  

Table 24 

Sequence homology between 7G6 and 3U0Tvariable domains 

Domain Framework Total Identical Similar Distinct 
Residues 

VTL 81 7 6 
VH 89 62 13 14 

[06551 Similaramino acids are grouped bypolarity and charge aromaticity, hydrophobicity or volume 

and shape, for instance (I,LMV), (ST), (F,Y), (EQ,D,N). VL has greater than 93% identity or 

similarity in the framework andVII has greater than 84% identity or similarity in the framework.  

Further inspection identifies the high homology for the very long light chain CDR-1. Among 20 residues, 

17 are identical and 2 are distinct, (D,Y) at VL-7D and (G,A) at VL-29. The crystal structure for 3U0T 

therefore should provide an excellent reference for the shape of CDR L-1.  

[06561 Exemplary differences between 7G6 and 3UOT are: 

[0657] Residue 89-W in VL of 7G6. This residue is within the VL/VH interface, where it 

replaces]Ffrom 3UOT. Initial structural modeling with BioLuminateAntibody Prediction 

yielded structures in which W89 had either of two side chain rotamers. Chl: 0 or 90 degrees.  

The rotamer Chi=0 places W89 perpendicular to the VL/VH interface. In this position W89 

contributes to the floor of the antigen binding pocket and has potential for van der Waals contact 

with both CDR-13 (especially Leu-95 in VI-) and several of the conserved residues that 

otherwise structure the L/VH interface. The rotamer Chl=180 orient the Tryptophan side chain 

parallel to the VH/VL interface: it then has no contact to CDR-H3 but would have van der Waals 

contacts with several other conserved residues that structure the VH/VL interface. Exemplary 

humanized variants of 7G6 VL use the chl=0 orientation of Trp. The invention also 
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contemplates mutation of other framework amino acids that have van der Waals contact with 

W89 at chi = 90 but not chl=0.  

[0528]The highly conserved cystineat Kabat 92H is nearly ubiquitous in immunoglobulin folds, 

because it forms a disulfide bridge with the equally conserved Cys 22-Hvy that precedes CDR 

H1. Nonetheless, in sequence 7G6 this disulfide bridge of VI is broken by the mutation 94 Cys 

to 94 Ser. Initial structural modeling with BioLuminate shows the framework residues have little 

distortion derived from the missing disulfide bridge. Nonetheless, the broken disulfide bond does 

impart greater flexibility to the peptide backbone at Ser-94-hvv. Exemplary humanized variants 

of 7G6 VI start CDR--13 at Ser-92 rather than Ser-94.  

[0528]Even with this extension by two residues, CDR 1-13 of 7G6 antibody has only 6 amino acid 

residues: STSLDF. The brevity of CDR H3 opens up the antigen-binding pocket and also 

creates room for the exemplary W89 ch1=0 rotamer the light chain VL domain to packagainst 

the heavy chain.  

[06581 The hot spots for mutations of the human acceptor sequence 3U0Tare those in which the 

framework residue differs from the mouse sequence AND such framework residue also has best 

potential to forn van der Waals contacts to rotamers of light chain W89. These positions 

include: Heavv Chain 50W at start of CDR2 and exemplary revertant mutations at Light chain 

36 (F to L), 37(Q toL), 45(R to K) and 100 (Q to G). In an embodiment, the marine residue 

50W is used in the heavy chain because it is part of CDR-2.  

[06591 2 humanized heavy chain variable region variants and 8 humanized light chain variable 

region variants were constructed containing different permutations of substitutions, hu7G6

VH_vl and hu7G6-VH_v2 (SEQ ID NOs: 139-140. respectively) and hu7G6-VL_vi, hu7G6

VL v2, hu7G6-VLv3, hu7G6-VL v4, hu7G6-VL_v5,, hu7G6-VLv6, hu7G6-VLv7 and 

hu7G6-VLv8, (SEQ ID NOs: 141-148, respectively). (Tables 25 and 26). The exemplary 

humanized VL and VH designs, with backnutations and other mutations based on selected 

human frameworks. are shown inTables 25 and 26, respectively. The bolded areas in Tables 25 

and 26 indicate the CDRs as defined by Kabat/Chothia Composite. A "-" in the columns in 
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Tables 25 and 26 indicates no residue at the indicated position. SEQID NOs:139-140 and SEQ 

ID NOs: 141-148 contain backmiutations and other mutations as shown in Table 27. The amino 

acids at positions in hu7G6-VH v Iand hu7G6-VHv2 are listed in Table 28. The amino acids 

at positions in hu7G6-VL_1., hu7G6-VL v2, hu7G6-VL_v3, hu7G6-VLv4, hu7G6-VL_v5,, 

hu7G6-VL_v6, hu7G6-VL_v7, and hu7G6-VL_v8 are listed in Table 29. The perentage 

humanness for humanized VI-I chains hu7G6-VHv I and hu7G6-VHv2 (SEQ ID NOs: 139

140, respectively) with respect tothe most similar human germline gene IGHV-69-2*01 (SEQ 

ID NO:149), and for humanized VL chains hu7G6-VL_, hu7G6-VL_v2, hu7G6-VL-v3, 

hu7G6-VLv4,hu7G6-VLv5,,hu7G6-VLv6,hu7G6-VL v7, andhIu7G6-VL_v8(SEQ ID 

NOs:141-148, respectively) with respect tothe most similar human germline geneIGKV2-30*02 

(SEQ ID NO:84), is shown inTable 30.  
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Table 25 

~~1Jv ,A~ 'A -- 

-M 'f Ic r 

-- -- -- - -- - - - - - -- - - - - - - - - ---- -- - -- - -- - - - -- - - -- - - - - -- - - - - - - --- - -

2 ~Fri V V V V V V V V v V 
3 ___Fri V V v v v V v V V V 

4 4 Fri m M A A A M A A A A 
__ 5Fr1 T T T T T T T T T 

6 ---- ---F-F r ------------ ------ Q -------- QQ --- ---QQ --- ---Q --- ---Q --- ---Q --- ---QQ --------Q -- Q-
7 ___Fri T S S S I S S I s s 

9 9 Fr I L I 
10 10OFri T S S- S S- S S- S S- s 

12 12zFri S P s s s S S S S S 
13 i3]Fri V V V V V V v V V V 
14 ---- 1 ----14 F ------------ri------T --T----- T --------T ------T- ----T --- T -T ------ T ---- --T-T ----- T-- T --- T

15 15 Fri I L L L L L L L L L 
16 16 Fri (G G G G G G G G G G 
17 i7 Fri Q Q Q Q Q Q Q Q Q Q 
18I 8----F - ----------- -- ---- ---- ---- --------p --- ---- --------p --- ------ P P--- P--- P P--- P--- P P--- P - P 
19 19 Fri A A A A A A A A A A 
20 120 Fri S S S S S S S S S S 
21 ;i ~ I I I I I I I I I 

23 2'1Fri C C c C C C C C C C 
24 24 CDR-LI K K K K K K K K K K 
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P- zrK 0 

2-6 66 6D-L T 6 6 6 6 
27 27 CD-L Q Q Q Q Q Q Q7 
-- - -- - -- --- -- --- -0 0-- ---- ------- --- ----- ---- -------- --- ------

28 27A CD-L Si o Si oi os Os Os Os O 
292BCRL .. .... . .  

302 1C D-L L L L LL0 

--- --------- ------ --- ------- ----- - 0 - 0 

32 27ECDR-LI S S s S S S S S S S 
26 26CDR-LIT S T T T 

28 87 CDR-LISS S S S S S S S S 
295 29 C DR-LI L L L L L G G L L L 

36 30 CDR-LIL L L L L L L L L L 
31 7 31 CDR-LID T T T T T T T T T D 

38 2 CDR-LI y 

39 33ICDR-LIT T, T1 T1 T1 T1 T1 T1 T 

40 34 CDR-LI N N N N N N N N N N 
41 35 Fr2 w XV V XV V XV V XV XV X 

42 36 ]R2 F F F L1 L F L1 F L1 

43 ~ Fr2 -----------------Q ---- ---Q ---- V---L Q V Q V Q L 
44 38 Fr/2 Q Q Q Q Q Q Q Q Q Q 

45;i39Fr2 R _R R R R R R R R R 
46 40 Fr? P- P P P P P P P P P 
47 41iFr2 (G (3 (3 G3 G3 G33 ( 
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00 - -- 

oo 

-- --- -- - -

5~ 0 1IF2 ppp 

5434247Fr2 QQ Q Q Q Q Q Q Q Q 

559 3Fr2 S S S S S S S S S S 

5650 44 -L Fr P P P P P P P P P 

59 3FCR-L K R R R R R K K R R 

60_; 54OCDR-L2 L L L L L L L L L L 

61 55CDR-L2 D D D D D D D D D D 
62 56 CDR-L2 S P S S S S S S S S 

65 59 Fr3 p p p p p p V V V V 

66 li60 ]Fr3 D 1) 1D 1D 1D 1D D 1D 1D 1D 
6 . -- -I---F 6 ----------- R ------R --------R --------R --------R --------R --------R --------R --------R --- R 
68_ 62 Fr3 F F F F F F F F F F 
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P- zrK 0 

0~- 6 6 0 6 6 
> 

69 a3 ar a a a a a 
------------------------- 00G-- --- G -------- G --G --------( --------- G -------- G --------G --------i ---- - --

70 64 - i,>Fi o i rO O 3 

7- 5 F3s s s 
-- -----o ----------------------------- -------- -----------------------------

7?0 

76 70 Fr D D D D D , 0 
--- ------ ------ -0 -0 -0 

7771 6Fr3 F F F F F F F F 

78 l 1 72Fr3 TI T T T T T T T T 
79 7Ft-3 L, L L L L L L L L L 

8o0 7 4F K K K K K K K K K K 
81 75 Fr3 I I I I I I I I I I 

82) 7 6 Fr3 S S S S S S S S S S 
83 77 F3 R- R R R R R R R R R 
84 7 8F r3 V V v v v v v V V V 
85 79 Fr3 E E E E E E E E E E 
86 8 0Fr3 A A A A A A A A A A 
8 81iF3 E E E E E E E E E E 

88 82Fr3 D D ------- I------- IF.II i) 

L 

90 84 Fr3 G G G G G G G G G G 
91 185fr3 V V V V V V V V V V 
92 8 6Fr3 Y J Iy y y Y Y y y y Y 
93 87 F3 Y Y Y Y Y Y Y Y Y Y 

194



WO 2018/204546 PCT/US2018/030739 

00 - -- 

oo 

96 9 DRL Q Q Q Q Q Q Q Q 

99 983 CD-L H H H H C H H H H 

I9o 9 CDR-L3 F__ Y__ F_ FV F F F F F 

107 91 CDR-L3 P P p p C C C C C C 
102_ 9 2 C D R -L,3 - ---- ------- -------------- -------------

103~ 9B CDR-L3 F F--- F--- F---- F--- F ---- F--- F-------
101! 95CDR-L3P - P 
102 95D CDR-L3 

105 95E CDR-L,3 -

106* 9 51F CDR-L3 

108 96 CDR-1,3 v y y y y y V V V 

109! 97 CDR-L3 L 17 17 T7 T T T T 17 

F 
I11T0 8r F F F F F F F F F 
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P 0 - -- 

oo 
> 

11 10F0 Q Q Q Q Q Q G G 

-- -- ----- ---- ---- --- ---- -- --- --- -- 01 -- -- -- ---- ----------- -- -----G --- --- ... ...G ..--- -G ---- --- -G0 --- -- --0 --

11410 )Fr4 (3 T3 T3 T3 T3 T3 T3 T 

116 104OFr4 L L L L L L L L G 
113 10iFr4 E (E (E (E (E G (E (E (E 
114 1~ Fr4 I I I I I T TI 
119 lp0- fr4, K] RS K K K K K K K,, K 

10107 Fr4 R R IR R R R R R R R 
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Table 26 

f4-4 

>~ > 

Q 
3 1> 

3 3 Fri Q Q Q Q 
4 4 Fri L------------ L L L 
5___ Fri Q v v v 
6 6 --Fril----- Q Q Q --------------Q 

7 7FrI S: s s s 
8 FrI G G (G (G 

9 9Fr1 A IA A A 
-10 10 Fri I E E E 
I I I I Fri L v v v 
12 12 2FrI K V V 
13 13 Fri R K K K 
-14 14 FrI P P P P 
15 i5 Fr I G I G G G 
16 16 Fri A A A A 

117 Fri L S S S 
18 18 FrI------- V--------- V V 
19 19 Fr I K K K K 

20 20 Fri L v 
21 21 Fri S s S S 

2 Fri c c C C 
23_ 23 Fr I K IK K K 

24 Fri A A A A 
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Z, -z 

Z~Z 

1>> 

25_ 2 5 F rI s s s S 

26 26 CDR-HI G G G G 
2 271 CDR-I1 F y F F 
28 28 CDR-I N y N N 
29 29 CDR-11I I T I I 
30 30 CDR-H1 K EK K 
31 31 CDR-I-1 D A D D 
32_ 32 CDR-HI y y y y 

33 33 CDyI 11 XYy 
34 34 CI)R-HI I I I 
35 35 CDR-I1 1- 1- I-I I
36 -CI-l 

37 35B CDR-11 
38 36 Fr2 W XV XV X 

V 
9 37 Fr2 v v 

K 

40 38 Fr2 R R K 
41 3 9 Fr2 Q Q Q Q 

R 
42_ 4 0 Fr2 A A A 

43 41 Fr2 P P P P 

E 
44 42 Fr2 Gi Gi G 
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Z, -z 

Z~Z 

1> > 

45_ 43 Fr2 Q Q Q Q 
46 i 44. Fr2 GG 

51 49 G G (j w 
52 50CW2 V 
53 51CR12 I I 

__ 52D-2 

59 ' 5 Dr-F N L L N:L 

68 1 46 Dr2 F N E E 

49__ 5-- 7 CDrhH I w w 

6 4 8 CDr-1 V K m 

64 ' 59 CDR-H2 R w w 

65 26 CDR4-H2 D D D 
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Z, -z 

Z~Z 

1> > 

66 61 CDR-112 P P P P 
67 62 CDR-H2 K R KK 
68 63 CDR--12 F L F F 

69 64 CDR-H2 Q Q Q Q 
70 65 CDR-112 G D (1 (1 

K.  
71 66 Fr3 R R R 
72 67 Fr3 A v v V 
73 68 Fr3 s~ T T T 

74 69FR3 NI I I 
75 70 Fr3 T T T 

76 71 Fr3 s R R R 
7' 1 72. Fr3 D) D) DI D 

8 73 R3 T I 
79 74Fr3 S S S S 

____ 7 5 Fr3 S I I 

N I 
81 76Fr3 S N N 

77 Fr3T ITT 

A 
_3 78 Fr3 v A A 

84__ 79 Fr3 Y y Yy 

L 
85__ 80 Fr3 MIL 
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Z, -z 

Z~Z 

1>> 

80 81 Fr3- EQQ 
87 82 Fr3 t; IL 
88 82A Fr3 R s S S 
89 8213 Fr3 S S SS 
90 82C R3 L L L L 
91 83 Fr3 'I R R R 
92 84 Fr3 S S SS 
93 85 Fr3 E E E E 
94 86 Fr3 D ID D D 
95 87 Fr3 T' T T T 
96 88 Fr3 A AA A 
97 89 Fr3 V v V V 
98 90 R3 Y y Y Y 
99 91 Fr3 y Y y y 

1o0 92 Fr3 C S S 

T 
101 93 Fr3 A 

lz 94 Fr3 S S SS 
103 95 CDR-H3 L 11 L L 

104 --- 96 -- CD R --13 y --- - ------ -------------

105 97, CDR-H3 - S 
106 98 CDR-113 - L 
107 99 CDR-H3 - P 
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Z, -z 

Z~Z 

> > 

C; L 

108 100 CD R- 13 

10g IOOA CDR-H3 

110 1lOOB CDR-H-3 -

11I lOOC CDR-H3 
112 INOD CDR-113 --

113 100OE CI)R-H3 
114 1 OOF CDR-113 -

115 lOOG CDR-H3 
116. 10011.........  
117 1001- CDR-H13 

118 1O00J CDR-1-13 -

119 LOOK CDR-H3 --

120 101 CDR-113 D V D D 
121 102 CDR-H3 F y F F 

w wv 
122_ 103 Fr4 w w 

23~ 104 Fr4 GI G G, G 
124 105 Fr4 Q' QQQ 
125 106 Fr4 G G G G 
126 i07 Fr4 T----- -------------- --- T T ------T 

2L7 108 Fr4 S T -T ------ T 

1S 109 F4 V XVV 
12~9 110 Fr4 _ I T 
130 111 Fr4 v 1- v vv 
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Z, -z 

Z~Z 

1> > 

131 112 Fr4 S S SS 
132 113 F-4. S SSS 
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Table 27 

V VL Backmutations and Other Mutations for lumanized7G6 

Changes from Acceptor 
VA or V Exon Acceptor Framework Residues 

Va or VW Variant 
Sequence (based on Kabat/Chothia 

Composite CDRs) 
hu7G6-VH v] (SEQ ID 

Acceptor Acc. # PDB 3U0T VH H1i, H20, H69, H76, H78, 
NO:139) (SEQ ID NO:137) H81, 81H92, 1193 

hu7G6-VHv2 (SEQ ID 
Acceptor Ac. # PDB 3UTVH H12 H20, H38, H6 H76, 

NO:140) (SEQID NO:137) H78 H80, H81, H92, H93 

hu7G6-VL v] (SEQ ID 
Acceptor Acc. # PDB 3U T VL OT L 

NO:141) (SEQID NO:1L38) 12L103 

hu7G6-VLv2 (SEQID 
Acceptor Ace.-# PDB 3UOT VL 

NO:142) (SEQ ID NO: 138) L L L 

hu7G6-VL v3 (SEQ ID 
Acceptor Ace. # PDB 3U0T V1L 

NO:143) (SEQ ID NO: 138) 

hu7G6-VL v4 (SEQID 
Acceptor Ace. # PDB 3JOTVL LL 

Accepor~ce#PDI3UOTVI11) 3637L 03 

NO:144) (SEQID NO: 138) 

hu7G6-VL v5 (SEQ ID 
Acceptor Acc. # PDB 3UOT VL 

NO:145) (SEQ ID NO: 138)L 4 

hu7G#6-VL, v6 (SEQ ID 
Acceptor Acc. # UPDB 3U0OT'V 

- I 1 U 36, U L45, L 103 NO: 146) (SEQ ID NO: 138) 

hu7G6-VL v7 (SEQ ID 
Acceptor Acc. # UPDB 3UOT' VL, 

NO 147L12,L100 L103 
NO: 147)(SEQ ID NO: El38) 
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Changes from Acceptor 
Va or VL Exon Acceptor Framework Residues 

aH or V j V ariant 
Sequence (based on Kabat/Chothia 

Composite CDRs) 

hu7G6-VL v8 (SEQID 
Acceptor Ace. # PDB 3UOTVL L 

NO:148) (SEQID NO:138) L36,L37,L100,L103 

Table 28 

Kabat Numbering of Framework Residues (based on Kabat/Chothia Composite CDRs) for 
Backmutations and Other Mutations in Heavy Chains of Humanized 7G6 Antibodies 

> 
Q- -

H12 K V v v 

1120 V L L L 

1-138 R K R K 

H69 M I 

H76 S N N N 

H78 V A A A 

1180 M L L L 

H81 E Q Q Q 

H92 C S 

H93 A T T T 
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'Table 29 

Kabat Numbering of Framework Residues (based on KabatChothia Composite CDRs) for 
Backmutations and Other Mutations inLight Chains of Humanized -,G6 Antibodies 

-t c 7t 

1,12 P S S S S S S S S S 

1,36 F L1 F F I I, L F L F L, 

1,37 Q 1L Q L Q L *Q L Q LI 
L4- R K R R I," K 

LIO Q G Q Q Q Q Q Q G ( 

L103 R K K K K K K K K K 
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Table 30 

Percentage Humanness of Heavy and Light Chains of Humanized 7G6 Antibodies 

Vn or VL Variant % Humanness 

hu7G6-VI-I vi (SEQID NO:139) 77.9% 

hu7G6-VH v2 (SEQ ID NO:140) 76.8% 

hu7G6-VLvl (SEQ ID NO:141) 89.0% 

hu7G6-VLv2 (SEQ ID NO:142) 88.0% 

hu7G6-VL_v3 (SEQ ID NO:143) 88.0% 

hu7G6-VL v4 (SEQ ID NO:144) 87.0% 

hu7G6-VL_v5 (SEQID NO:145) 88.0% 

hu7G6-VL v6 (SEQ ID NO:146) 86.0% 

hu7G6-VL v7 (SEQ ID NO:147) 89.00/ 

hu7G6-VLv8 (SEQID NO:148) 87.0% 

[06601 Positions atwhich Chothia class canonical, vernier, or interface/packing residues differ 

between mouse and human acceptor sequences are candidates for substitution. Examplesof 

Chothia class canonical residues include Kabat residue L2 in Tables 25 and 26. Examples of 

vernierresidues include Kabat residues H66, H67, H69, and L49 in Tables 25 and 26. Examples 

of interface/packing (VH+VL) residues include Kabat residues H35, H37, H39, H45, H47, H93, 

1H95,197,1H103,.L34, L36, L39, L44, L45,1L46,1L87,1L89,1L91,1L96, and L98, in Tables 25 and 

26.  

[06611 The rationales for selection of the positions indicated in Table 25 in the light chain 

variable region as candidates for substitution are as follows.  

P12S is a frequency based mutation as P is rare in human frameworks at this position.  

F36L is a backmutation of an interface residue.  

Q37L: Based upon structure model Len potentially could interfere with W89 (VL) and 

VI CDR--13 95Leu, therefore a backmutation is tested.  

R45K is a backmutation of an interface residue.  
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QIOOG: Qpotentiallycan interfere with W89 (VL),therefore, Q100Gbackmutation is 

tested.  

RI03K is a frequency-based mutation as R is rare in human frameworks at this position.  

[06621 Light chain variable regions: 

[06631 murine nAb7G6 VL (SEQ ID NO: 120) 
DVVMTQTPLTLSVTIGQPASISCKSTQSLLDSDGKTYLNWLLQRPGQSPKRLIYLVSKLD 

SCVPDRFTCSGSGTDFTLKISRVEAEDLGVYYCWQGTHIFPYTFGGGTKLEIKR 

[06641 Human VL Acceptor PDB 3UOTVL (SEQ ID NO: 138) 
DVVMTQSPLSLPVTLGQPASISCKSSQSLLYSDAKIYLNWFQQRPGQSPRRLIYQISRLDP 
GVPDRFSGSGSGTDFTLKISRVEAEDVGVYYCLQGTHYPVLFGQGTRLEIKR 

[06651 human germline sequence IGKV2-30*02 (SEQ ID NO: 84) 
DVVMTQSPLSLPVTLGQPASISCRSSQSLVHSDGNTYLNWFQQRPGQSPRRLIYKVSNRD 
SGVPDRFSGSGSGTDFTLKISRVEAEDVGVYYCMQGTHWPLTFGGGTKVEIK 

[06661 hu7G6-VL__y (SEQ ID NO: 141) 
DVVMTQSPLSLSVTLGQPASISCKSTQSLLDSDGKTYLNWFQQRPGQSPRRLIYLVSKLD 
SGVPDRFSGSGSGTDFTLKISRVEAEDVGVYYCWQGTHFPYTFGQCTKLEIKR 

[06671 hu7G6-VLv2 (SEQ ID NO: 142) 
DVVMTQSPLSLSVTLGQPASISCKSTQSLLDSDGKTYLNWFLQRPGQSPRRLIYLVSKLD 
SGVPDRFSGSGSGTDFTLKISRVEAEDVGVYYCWQGTI-IFPYTFGQGTKLEIKR 

[06681 hu7G6-VL_v3 (SEQ ID NO: 143) 
DVVMTQSPLSLSVTLGQPASISCKSTQSLLDSDGKTYLNWLQQRPGQSPRRLIYL\VSKLD 
SGVPDRFSGSGSGTDFTLKISRVEAEDVGVYYCWQGTHFPYTFGQGTKLEIKR 

[06691 hu7G6-VLy4 (SEQ ID NO: 144) 
DVVMTQSPLSLSVTLGQPASISCKSTQSLLDSDGKTYLNWLLQRPGQSPRRLIYLVSKLD 
SGVPDRFSGSGSGTDFTLKISRVEAEDVGVYYCWQGTHFPYTFGQGTKLEIKR 

[06701 hu7G6-VLv5 (SEQ ID NO: 145) 
DVVMTQSPLSLSVTLGQPASISCKSTQSLLDSDGKTYLNWFQQRPGQSPKRLIYLVSKLD 
SGVPDRFSGSGSGTDFTLKISRVEAEDVGVYYCWQGTI-IFPYTF(iQGTKLEIKR 

[06711 hu7G6-VL_v6 (SEQ ID NO: 146) 
DVVMTQSPLSLSVTLGQPASISCKSTQSLLDSDGKTYLNWLLQRPGQSPKRLIYLVSKLD 
SGVPDRFSGSGSGTDFTLKISRVEAEDVGVYYCWQGTHFPYTFGQGTKLEIKR 
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[06721 hu7G6-VL v7: (SEQ ID NO: 147) 
DVVMTQSPLSLSVTLGQPASISCKSTQSLLDSDGKTYLNWFQQRPGQSPRRLIYLVSKLD 
SGVPDRFSGSGSGTDFTLKISRVEAEDVGVYYCWQGTHFPYTFGGGTKLEIKR 

[06731 hu7G6-VLv8 (SEQ ID NO: 148) 
DVVMTQSPLSLSVTLGQPASISCKSTQSLLDSDGKTYLNWLLQRPGQSPRRLIYLVSKLD 
SGVPDRFSGSGSGTDFTLKISRVEAEDVGV'YYCWQGTHIFPYTFGGGTKLEIKR 

[0674] The rationales for selection of the positions indicated inTable 26 in the heavy chain 

variable region as candidates for substitution are as follows.  

K12V is a frequency-based backmutation as V is found more often than K at this 

position.  

V20L is a frequency-based backmutation as L is found more often than V at this position.  

R38K: sticture model predicts that Arg could interfere with Tyr91 and could potentially 

be stabilizing residue, but will also test Lys as backmutation.  

M691 is a frequency-based backmutation as I is found more often than M at this position 

in human frameworks and is in proximity to CDR-H2.  

S76N is a frequency-based backmutation as N is found more often than S at this position 

in human frameworks.  

V78A is a frequency-based backinutation as A is found more often than V at this position 

in human frameworks.  

M80L is a frequency-based backmutation as L is found more often than M at this position 

in human frameworks.  

E8IQ is a frequency-based backmnutation as Q is found more often than Eat this position 

in human frameworks.  

C92S. In the murine sequence Ser is present. Normally Cys at this position foms a 

disulfide bond but that bond is broken in murine potentially implying flexibility. In order 

to conserve CDR loop flexibility, conserve Ser at this position by making C92S 

backmutation.  

A93Tis a backinutation of an interface residue 
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Heavy chain variable regions: 
[06751 murine mAb7G6 VI (SEQ ID NO: 119) 
EVQLQQSGAELVRPGALVKLSCKASGFNIKDYYIHWVKQRPEQGLEWIGWIDPENGET 
VYDPKFQGKASITSDTSSNTAYLQLRSLTSEDTAVYYSTSLDFWGQGTSVTVSS 

[06761 Human VH Acceptor DB UOTVH (SEQ ID NO: 137) 
QVQLVQSCiAEVKKPGASVKVSCKASGYYTEAYYIHWVRQAPGQGLEWMGRIDPATCN 
TKYAPRIQDRVTMTRDTSTS'TVYMELSSLRSEDTAVYYCASLYSLPVYWGQGTTV'IVS 
S 

[06771 human germline sequence IGHVi-69-2*01 (SEQ ID NO: 149) 

EVQLQQSGAEL\VRPGALVKLSCKASGFNIKDYYIHWVKQRPEQGLEWIGWIDPENGE 

\TYDPKFQGKASITSDTSSNTAYLQLRSLTSEDTAVYYSTSLDFWGQGTSVTVSS 

[06781 hu7G6-VHvi (SEQ ID NO: 139) 
QVQLVQSGAEVVKPGASVKLSCKASGFNIIKD)YYIHWV/RQAPGQGLEWMGWIDPENGE 
TVYDPKFQGRVTITRDTSTNTAYLQLSSLRSEDTAVYYSTSLDFWGQGTTVTV\SS 

[0679] hu7G6-VH-v2 (SEQ ID NO: 140) 
QVQLVQSGAEVVKPGASVKLSCKASGFNIKDYY-IHWVKQAPGQGLEWMIWIDPENGE 

TVYDPKFQGRVTITRDTSTNTAYLQLSSLRSEDTAVYYSTSLDFWGQGTTVTVSS 

[06801 Example 10 Epitope Mapping of 5G8, 6A10, 8A4, 7G6 and 3D6 

[06811 Overlapping biotinylated peptides spanning the length of the 4RON isoform of tau (383 

amino acids) were bound to wells of a streptavidin-coated ELISA plate. The plate was washed 

and blocked, and murine forms of antibodies 5G8, 6A10, 8A4, 7G6 and 3D6 were applied. After 

washing, a horseradish peroxidase-conugated anti-mouse antibody was applied to the plate, 

followed by treatment with OPD (phenlenediaminedihydrochloride)to allow color 

development. The plate was read at 450 nm absorbance, with background from wells omitting 

primary antibody used as a blank subtraction. For antibodies 5(18, 6A10, 8A4 7G6 and3D6, 

positive binding was detected with peptides spanning amino acids 199-213 and 262-276 of SEQ 

ID NO:3. 'These peptides correspond to amino acids 257-271 and 315-329 in the fill-length 

4R2N human tau protein.  
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Listing of Sequences 

[06821 P10636-8 (SEQ ID NO:1) 
MAEPRQEFEVMEDHAGTYGLGDRKDQGGYTMHQDQEGDTDAGLKESPLQTPTEDGSE 
EPGSETSDAKSTPTAEDVTAPLVDEGAPGKQAAAQPHTEIPEGTI'AEEAGIGDTPSLEDE 
AAGI-TQARiMVSKSKDGTGSDDKKAKGAD(iKTKIATPRGAAPPGQKGQANATRIPAK 
TPPAPKTPPSSGEPPKSGDRSCYSSPGSPGTPGSRSRTPSLPTPPTREPKKVAVVRTPPKSP 
SSAKSRLQTAPVPMPDLKNVKSKIGSTENLKHQPGGGKVQIINKKLDLSNVQSKCGSKD 
NIKHVPGGGSVQIVYKPVDLSKVTSKCGSLGNIHHKPGGGQVEVKSEKLDFKDRVQSKI 
GSLDNITHVPGGGNKKIETHKLTFRENAKAKTDHGAEIVYKSPVVSGDTSPRHLSNVSST 
GSIDMVDSPQLATLADEVSASLAKQGL 

[06831 P10636-7 (SEQ ID NO:2) 
MAEPRQEFEVMEDHAGTYGLGDRKDQGGYTMHQDQEGDTDAGLKESPLQTPTEDGSE 
EPGSETSDAKSTPTAEAEEAGIGDTPSLEDEAAGHVTQARMVSKSKDGTGSDDKKAKG 
ADGKTKIATPRGA APPGQKGQANATRIPAKTPPAPKTPPSSGEPPKSGDRSGYSSPGSPG 
TPGSRSRTPSLPTPPTREPKKVAVVRI'PPKSPSSAKSRLQTAPVPMIPDLKNVKSKIGSTEN 
LlI-IQPGG(iIVQIINKKLDLSNVQSKCGSKDNIKI-IVPGG(iSVQIVYKPVDLSKVTSKCGS 
L(Nll-H-IKPGGGQVEVKSEKLDFKDRVQSKIGSLDNITHVPGGGNKKIETHKLTFRENAK 
AKTDHGA EIVYKSPVVSGDTSPRHLSNVSSTGSIDMVDSPQLATLADEVSASLAKQGL 

[06841 P10636-6 (4RON human tau) (SEQID NO:3) 
MAEPRQEFEVMEDHAGIYGLGDRKDQGGYTMHQDQEGDTDAGLKAEEAGIGDTPSLE 
DEAAGHVTQARMVSKSKDGTGSDDKKAKGADGKTKIATPRGAAPPGQKGQANATRIP 
AKTPPAPKTPPSSGEPPKSGDRSGYSSPGSPGTPGSRSRTPSLPTPPTREPKKVAVVRTPPK 
SPSSAKSRLQTAPVPMPDLKNVKSKIGSTENLKHQPGGGKVQIINKK LDLSNVQSKCGS 
KDNIKI-IVPGGGSVQIV'YKPVDLSKVTSKCGSLGNIHI-IKPGGGQVEVKSEKLDFKDRVQ 
SKIGSLDNITHVPGGGNKKIETHKLTFRENAKAKKTDHGAEIVYKSPVVSGDTSPRHILSNV 
SSTGSIDMVDSPQLA TLADEVSASLAKQGL 

[06851 P10636-5 (SEQ ID NO:4) 
MA EPRQEFEVMEDHAGTYGLGDRKDQGGYTMHJQDQEGDTDAGLKESPLQTPTEDGSE 
EPGSETSDAKSTPTAEDVTAPLVDECiAPGKQAAAQPHTEIPEGTTAEEAGIGDTPSLEDE 
AAGHVTQARMVSKSKDGTGSDDKKAKGADGKTKIATPRGAAPPGQKGQANA TRIPAK 
TPPAPKTPPSSGEPPKSGDRSGYSSPGSPGTPGSRSRTPSLPTPPTREPKKVAVVRTPPKSP 
SSAKSRLQTAPVPMPDLKNVKSKIGSTENLKHQPGGGKVQIVYKPVDLSKVTSKCGSLG 
NII-IHKPGGGQVEVKSEKLDFKDRVQSKIGSLDNITHVPGGGNKKIETHKLTFRENAKAK 
TDHCAEIVYKSPVVSGDTSPRHLSNVSSTGSIDMVDSPQLATLADEVSASLAKQGL 

[06861 P10636-4 (SEQ ID NO:5) 
MAEPRQEFEVMEDHAGTYGLGDRKDQGGYTMHQDQEGDTDAGLKESPLQTPTEDGSE 
EPGSETSDAKSTPTAEAEEAGIGDTPSLEDEAAGHVTQARMVSKSKDGTGSDDKKAKG 
ADGKTKIATPRGAAPPGQK(iQANATRIPAITPPAPKTPPSSGEPPKSGDRSGYSSPGSPG 
TPGSRSRTPSLPTPPTREPKKVAVVRTPPKSPSSAKSRLQTAPVPMPDLIKNVKSKIGSTEN 
LKHQPGGGKVQIVYKPVDLSKVTSKCGSLGNI-HIKPGGGQVEVKSEKLDFKDRVQSKI 
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GSLDNITHVPGGCjNKKIETHKLTFRENAKAKTDHCAEIVYKSPV'SGDTSPRHLSNVSST 
GSIDMVDSPQLATLADEVSASLAKQGL 

[06871 P10636-2 (SEQ ID NO:6) 
MAEPRQEFEVMEDHAGIYGLGDRKDQGGYTMHQDQEGDTDAGLKAEEAGIGDTPSLE 
DEAAGHVTQARMVSKSKDGTGSDDKKAKGADGKTKIATPRGAAPPGQKGQANATRIP 
AKTPPAPKTPPSSGEPPKSGDRSGYSSPGSPGTPGSRSRTPSLPTPPTREPKKVAVVRTPPK 
SPSSAKSRLQTAPVPMPDLKNVKSKIGSTENLKHQPGGGKVQIVYKPVDLSKVTSKCGS 
LGNIHHniKPiGGQVEVKSEKLDFKDRVQSKIGSLDNIITHVPGGGNKKIETI-IKLTFRENAK 
AKTDHGAEIVYKSPVVSGDTSPRHLSNVSSTGSIDMVDSPQLATLADEVSASLAKQGL 

[0688] SEQ ID NO:7; Murine 5G8 VH amino acid sequence without signal peptide 
EVQLQQSGAELVRSGASVRLSCTASGFNIKDYYMHWVRQRPEQGLEWIGWIDPENGDT 
VYAPKFQGKATMTSDTSSNTAYLHLSSLTSEDTAVYYCSPLDFWCQGTTLTVSS 

[06891 SEQ ID NO:8; Murine 5G8 VL amino acid sequence without signal peptide 
DVVMTQTPLTLSVTIGQPASISCKSSQSLLDSDGKTYLNWLLQRPGQSPKRLIYLVSKLD 
SGVPDRFTGSGSGTDFTLKIRRVEAEDLGVYYCWQGTLFPYTFGGGTKLEIKR 

[06901 SEQ ID NO:9: Nucleotide sequence encoding urine 58 VI-I anino acid sequence with 
signal peptide 

ATGAAATGCAGCTGGGTCATCTTCTTCCTGATGGCAGTGGTTATAGGAATCAATTCA 
GAGGTTCAGCTGCAGCAGTCTGGGGCAGAGCTTGTGAGGTCAGGGGCCTCAGTCAG 
(T(TGTCCTGCACAGCTTCTGGCTTCAACATTAAGGACTtCTA-TATGCACTGGGTGAG 
GCAGA(iGCCTGAACAGG(iCCTGGAGTGGATTGGATGGATTGATCCTGAGAATGGTG 
ATACTGTATATCiCCCCGAAGTTCCAGGGCAAGGCCACTATGACTTCAGACACATCCT 
CCAACACAGCCTACCTGCACCTCAGCAGCCTGACATCTGAAGACACTGCCGTCTATT 
ACTGTAGCCCCCTTGACTTCTGGGGCCAAGGCACCACTCTCACAGTCTCCTCA 

[06911 SEQ ID NO:10: Nucleotide sequence encoding marine 5G8 VL amino acid sequence 
with signal peptide: 

ATGATGAGTCCTGCCCAGTTCCTGTTCTGTTAGTACTCTGGATTCGGGAAACCAAC 
GGTGATGTTGTGATGACCCAGACTCCACTCACTTTGTCGGTTACCATTGGACAACCA 
GCCTCCATCTCTI'GCAAGTCAAGTCAGAGCCTCTIAGATAGTGATGGAAAGACATAT 
TtGAATTGGTLTGTTACAGAGGCCAGGCCAGTCTCCAAAGCGCCTAATCTATCTGGTG 
TCTAAACTGGACTCTGGAGTCCCTGACAGGTTCACTG(iCAGTGGATCAGGGACA(iAT 
TTCACACTGAAAATCCGCAGAGTGGAGGCTGAGGATTTGGGAGTTTATTATTGCTGG 
CAAGCTACACTTTTTCCGTACACGTTCGGAGGGGGCiACCAAGCTGGAAATAAAACG 
G 
[06921 SEQ ID NO:11: Murine 5G8 Kabat/Chothia Composite HCDR-I 
GFNIKDYYMH 

[06931 SEQ ID NO:12: Murine 5G8 Kabat HCDR-2 
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WIDPENGDTVYAPKFQG 

[06941 SEQ ID NO:13: Murine 5G8 Kabat HCDR-3 
LDF 

[06951 SEQ ID NO:14: Murine 5G8 Kabat LCDR-1 
KSSQSL LDSDGKTYLN 

[06961 SEQ ID NO:15: Murine 5G8 Kabat LCDR-2 
LVSKLDS 

[0697] SEQ ID NO:16: Murine 5GS Kabat LCDR-3 
WQGTLFPYT 

[06981 SEQ ID NO:17 Muine 5G8 Kabat HCDR-1 
DYYMH 

[06991 SEQ ID NO:18 Murine 5G8 Chothia HCDR-1 
GFNIKDY 

[07001 SEQ ID NO:19 Murine 5G8 Contact HCDR-I 
KDYYMH 

[0701] SEQ ID NO:20 Murine 5G8 Chothia HCDR-2 
DPENGD 

[07021 SEQ ID NO:21 Murine 5G8 AbM HCDR-2 
WIDPENGDTV 

[07031 SEQ ID NO:22 Murine 5G8 Contact HCDR-2 
WI(GWIDPENGDTV 

[07041 SEQ ID NO:2M3 urine 5G8 Contact HCDR-3 
SPLD 

[0705] SEQ ID NO:24 Murine 5G8 Contact LCDR-1 
KTYLNWL 

[07061 SEQ ID NO:25 Muine 5G8 Contact LCDR-2 
RLIYLVSKLD 

[07071 SEQ ID NO:26 Marine 5G8 Contact LCDR-3 
WQGTLFPY 

[07081 SEQ ID NO:27 >3F4-Vi 
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KVKLQQSGA ELVRSCASVKLSCTASCFNIKDYYIQWVKQRPEQGLEWIGWIDPENCNSE 
YAPRFQGKATMTADTLSNTAYLQLSSLTSEDTAVYYCNADLHDYWGQGTTLTVSS 

[07091 SEQ ID NO:28 >aDabi-Fab2b-VH 
QVQLVQSGAEVKKPGASVKVSCKASGY TFTDYYMHWVRQAPGQGLEWMGETNPRNG 
GTTYNEKFKGKATMTRDTSTSTAYMELSSLRSEDTAVYYCTIGTSGYDYFDYWVGQGTL 
VTVSS 

[07101 SEQ ID NO:2 9>IGHV1-46 
QVQLVQSGAEVKKPGASVKVSCKASGYTFTSYYMHWVRQAPGQGLEWMGIINPSGGS 
TSYAQKFQGRVTMTRDTSTSTVYMELSSLRSEDTAVYYCAR 

[07111 SEQ ID NO:30 >3F4-VL 
DVVMTQTPLSLSVTIGQPASISCKSSQSLLDSDGKTYLIWVFQRPGQSPKRLIFLVSKRDS 
GVPDRFTGSGSCTDFTLKISRVEAEDVGVYYCWQGTHIFPHTVGGGTKLEIA 

[0712] SEQ ID NO: 31 >aDabi-Fab2b-VL 
DIVMTQTPLSLSVTPGQPASISCRSSQSIVI-ISDGNIYLEWYLQKPGQSPKLLIYKVSYRFS 
GVPDRFSGSGSGTGFTLKISRVEAEDVGVYYCFQASHVPYTFGGGTKLEIK 

[07131 SEQ ID NO: 32>IGKV2-29 
DIVMTQTPLSLSVTPGQPASISCKSSQSLLHSDGKTYLYWYLQKPGQSPQLLIYEVSSRFS 
GVPDRFSGSGSGTDFTLKISRVEAEDVGVYYCMQGIHLP 

[07141 SEQ ID NO:33> hu5G8-VI-I v 
QVQLVQSGAEVKKPGASVKVSCKASGFNIKDYYMHWVRQAPGQGLEWMGWIDPENG 
DTVYAPKFQCKATMTRDTSTSTAYMELSSLRSEDTAVYYCTILDFWGQGTLVTVSS 

[07151 SEQ ID NO:34 > hu5G8-VHv2 
QVQLVQSGAEVKKPGASVKVSCKASGFNIKDYYMHWVRQAPGQGLEWIGWIDPENGD 
TVTYAPKFQGKATMTSDTSTSTNYMELSSLRSEDTAVYYCSPLDFWGQGTLVTVSS 

[07161 SEQ ID NO:35 hu5G8-VHiv3 
EVQLV'QSGAEVKKPGASVKVSCKA SGFNIKDYYMHWVRQAPGQGLEWIGWIDPENGD 
TVYAPKFQGKATMTSDTSTSTAYMELSSLRSEDTAVYYCSPLDF WGQGTLNVTVSS 

[07171 SEQ ID NO:36 > hu5G8-VH-v4 
EVQLVQ SGAEVKKPGASVKVSCKAS(iFNIKDYYMI-WVRQAPGQ(iLDW(IGWIDPENGD 
TVYAPKFQGKATMTSDTSTSTAYMELSSLRSEDTAVYYCSPLDFWGQCTLVTVSS 

[07181 SEQ ID NO:37 > hu5G8-VH_v5 
EVQLVQSGAELVKPGASVRLSCKASGFNIKDYY MHWVRQAPGQGLDWIGWIDPENGD 
TVYAPKFQGKATMTSDTSTNTAYLELSSLRSEDTAVYYCSPLDFWGQGTLVTVSS 

[07191 SEQ ID NO:38 > hu5C8-VHv6 
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EVQLVQSCAELVKPGASVRLSCAASCFNIKDYYM-VRQAPGQGLDWICWIDPENGD 
TVYAPKFQGKATMTSDTSTNTAYLELSSLRSEDTAVYYCSPLDFWGQGTLVTVSS 

[07201 SEQ ID NO:39 > hu5GS-VH v7 
QVQLVQSGAEVKKPGASVKVSCKASGFNIKDYYMHWVRQAPGQGLEWMGWIDPENG 
DTVYAPKFQGRVTMTRDTSTSTVYMELSSLRSEDTA\YYCARLDFWGQGTLVTVSS 

[07211 SEQ ID NO:40 > hu5G8-VHv8 
EVQLVQSGAEVKKPGASVKVSCKASGFNIKDYYMH-IWVRQAPGQGLDWIGWIDPENGD 
T\VYAPKFQGRVTMTSDTSTSTVYMELSSLR SEDTAVYYCSPLDFWGQGTLVTVSS 

[0722] SEQ ID NO:41 > hu5G8-VL-vI 
DIVMTQTPLSLSVTPGQPASISCKSSQSLLDSDGKTYLNWYLQKPGQSPKLLIYLVSKLD 
SCVPDRFSGSCSGTCFTLKISRVEAEDVGVYYCWQGTLFPYTFCGGTKLEIK 

[07231 SEQ ID NO:42 > hu5G8-VL v2 
DVVMTQTPLSLSVTPGQPASISCKSSQSLLDSDGKTYLNWLLQKPGQSPKRLIYLVSKLD 
SGVPDRFSGSGSGTGFTLKISRVEAEDVGVYYCWQGTLFPYTFGGGTKLEIK 

[07241 SEQ ID NO:43:> hu5G8-VLv3 
DVVMTQTPLSLSVTPGQPASISCKSSQSLLDSDGKTYLNWLLQKPCQSPKRLIYLVSKLD 
SGVPDRFSGSGSGTDFTLKISRVEAEDVGVYYCXWQGTLFPYTFGGGTKLEIK 

[0725] SEQ ID NO:44 > hu5G8-VL-v4 
DVVMTQSPLSLSVTPGEPASISCKSSQSLLDSDGKTYLNWLLQKPGQSPKRLIYLVSKLD 
SGVPDRFSGSGSGTDFTLKISRVEAEDVGVYYCWQGTLFPYTFGGGTKLEIK 

[07261 SEQ ID N0:45 > hu5G8-VL v5 
DIVMTQTPLSLSVTPGQPASISCKSSQSLLDSDGKTYLNWYLQKPGQSPQLLIYLVSKLD 
SGVPDRFSGSGSGTDFTLKISRVEAEDVGVYY CWQGTLFPYTFGGGTKLEIK 

[07271 SEQ ID NO:46:> hu5G8-VL v6 
DVVMTQTPLSLSVTPGQPASISCKSSQSLLDSDGKTYLNWLLQKPCQSPQRLIYLVSKLD 
SGVPDRFSGSGSGTDFTLKISRVEAEDVGVYYCXWQGTLFPYTFGGGTKLEIK 

[0728] SEQ ID NO:47 > Murine 5G8 VH amino acid sequence with signal peptide 
MKCSWVIFFLMIAVVIGINSEVQLQQSGAELVRSGASVRLSCTASGFNIKDYYMIHWVRQ 
RPEQGLEWIGWIDPENGDTVYAPKFQGKATMTSDTSSNTAYLI-ILSSLTSEDTAVYYCSP 
LDFWGQGTTLTVSS 

[07291 SEQ ID NO:48 > Murine 5G8 VL amino acid sequence with signal peptide 
MMSPAQFLFLLVLWIRETNGD-VIVMTQTPLTLSVTIGQPASISCKSSQSLLDSDGKTYLN 
WLLQRPGQSPKRLIYLVSKLDSGVPDRFTGSGSGTDFTLKIRRVEAEDLGVYYCWQGTL 
FPYTFGGGTKLEIK 
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[07301 SEQ ID NO: 49 >:m6A 1OVH amino acid sequence: 
MKCS'WIFFLMAVVIGINSEVQLQQSGA ELVRSCiASVKLSCTASGiLNIKDYYIHWVKQR 
PEQGLEWIGWIDPENDDTEYAPKFQGRATLTTDTSSNTAYLQLSSLTSEDTAVYYCTPLD 
YWGQGTSV TVSS 

[07311 SEQ ID NO: 50 :m6AIOVL amino acid sequence: 
MMSPAQFLFLLVLWIRETNGDVVMTQTPLTLSVTIGQPASISCKSSQSLLDSDGKTYLN 
WLLQRPGQSPKRLIYLVSKLDSGVPDRFTCSCSCjTDFTLKISRVEAEDLCiVYYCWQCTH 
FPYTFGGGTKLEIKR 

[07321 SEQ ID NO: 51 :m7G6VH amino acid sequence: 
MKCSWVIFFLM'IAVVTGVNSEVQLQQSGAELVRPGALVKLSCKASGFNIKDYYIHWVKQ 
RPEQGLEWIGWIDPENGETVYDPKFQGKASITSDTSSNTAYLQLRSLTSEDTAVYYSTSL 
DFWGQGTSVTVSS 

[07331 SEQ ID NO: 52 m7G6VL amino acid sequence: 
MMSPAQFLFLLVLWIRETNGDVVMTQTPLTLSV TIGQPASISCKSTQSLLDSDGKTYLN 
WLLQRPGQSPKRLIYLVSKLDSGVPDRFTGSGSGTDFTLKISRV-EAEDLGVYYCWQGTH 
FPYTFGGGTKLEIKR 

[07341 SEQ ID NO: 53 m8A4VH amino acid sequence: 
MKCSWVIFFLMAVVTGVNSEVQLQQSGAELVRPGALVKLSCKASGFNIKDYYIHWVKQ 
RPEQGLEWIGWIDPENGDTVYDPQFQDKANITADTSSNTAYLQLSSLTSEGTAVYYCST 
LDFWGQGTTLTVSS 

[07351 SEQ ID NO: 54 m8A4VL amino acid sequence: 
MMSPAQFLFLLVLWNRETNGDVVMTQTPLTLSVTIGQPASISCKSSQSLLDSDCKTYLN 
WLLQRPGQSPKRIYLVSKLDSGVPDRFTGSGSGTDFTLKISRVEAEDLGVYYCWQGTH 
FPCTFGGGTKLEIKR 

[07361 SEQ ID NO:55; Murine 3D6 VI amino acid sequence: 
EVQLQQSGADLVRPGALVKLSCKASGFNIKDYYLHWVRQRPEQGLEWIGWIDPENGDT 
VYDPKFQGKATITADTSSNTAYLQLGSLTSEDTAVYFCSTLDFWGQGTTLTVSS 

[07371 SEQ ID NO:56; Murine 3D6 Kabat/Chothlia HCDRI: 
GFNIKDYYLH 

[07381 SEQ ID NO:57;, Murine 3D6 Kabat HCDR2: 
WIDPENGDTVYDPKFQG 

[07391 SEQ ID NO:58; Murine 3D6 Kabat HCDR3: 
LDF 

[07401 SEQ ID NO:59; Murine 3D6 VL amino acid sequence: 
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DVNMTQTPLTLSVTIGQPASISCKSSQSLLDSDGKTYLNWLLQRPGQSPKRLIYLVSKLD 
SCVPDRFTCSGSGTDFTLKISRVEAEDLGVYYCWQGTHIFPYTFGGGTKLEIKR 

[07411 SEQ ID NO:60; Murine 3D6 Kabat LCDR1: 
KSSQSLLDSDGKTYLN 

[07421 SEQ ID NO: 61 Murine 3D6 Kabat LCDR2: 
LVSKLDS 

[07431 SEQ ID NO:62 Murine 3D6 Kabat LCDR3: 
WQGTHFPYT 

[07441 SEQ ID NO: 63 mature region of m6AIOVHamino acid sequence: 
EVQLQQSGAELVRSGASVKLSCTASGLNIKDYYI-IWVKQRPEQGLEWIGWIDPENDDTE 
YAPKFQGRATLTTDTSSNTAYLQLSSLTSEDTAVYYCTPLDYWCQGTSVTVSS 

[0745] SEQ ID NO: 64 mature region of m6A10VL amino acid sequence: 
DVVMTQTPLTLSVTIGQPASISCKSSQSLLDSDGKTYLNWLLQRPGQSPKRLIYLVSKLD 
SGVPDRFTGSGSGTDFTLKISRVEAEDLGVYYCWQGTI-IFPYTF(i(IGTKLEIK 

[07461 SEQ ID NO: 65 Murine 6A10 Kabat/Chothia composite CDR-HI: 
GLNIKDYYIH 

[0747] SEQ ID NO:66 Murine 6A10 Kabat CDR-H2: 
WIDPENDDTEYAPKFQG 

[07481 SEQ ID NO: 67 Murine 6A10 Kabat CDR-H3: 
LDY 

[07491 SEQ ID NO: 68 Murine 6A10 Kabat CDR-L1: 
KSSQSLLDSDGKTYLN 

[07501 SEQ ID NO: 69 Murine 6A10 Kabat CDR-L2: 
LVSKLDS 

[0751] SEQ ID NO: 70 Murine 6A10 Kabat CDR-L3: 
WQGTHFPYT 

[07521 SEQ ID NO: 71 Murine 6A10 Kabat CDR-HI: 
DYYIIH 

[07531 SEQ ID NO: 72 Murine 6A10 Chothia CDR-H1: 
GLNIKDY 

[07541 SEQ ID NO: 73 Murine 6A10 Contact CDR-H1: 
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KDYYII 

[07551 SEQ ID NO:74 Murine 6A10 Chothia CDR-H2: 
DPENDD 

[07561 SEQ ID NO:75 Murine 6A10 AbM CDR-H2: 
WIDPENDDTE 

[07571 SEQ ID NO:76 Murine 6A10 Contact CDR--2: 
WIGWIDPENDDTE 

[0758] SEQ ID NO:77 Murine 6A10 Contact CDR-H3: 
TPLD 

[07591 SEQ ID NO: 78 Murine 6A 10 Contact CDR-Ll: 
KTYLNWL 

[07601 SEQ ID NO: 79 Murine 6A10 Contact CDR-L2: 
RLIYLVSKLD 

[07611 SEQ ID NO: 80 Murine 6A10 Contact CDR-L3: 
WQGTHFPY 

[0762] SEQ ID NO: 81 6A10 VH Acceptor accession # ACRI6112: 
QVQLQESGAEVKKPGASVKVSCKASGYTFT(iYYM-IWVRQAPGQGLEWM'IGWINPNSG 
DTNYAQKFQGRVTTTRDTSISTAYMELSRLRSDDTAVYYCARLAARPLDY\WGQGTLVT 
VSS 

[07631 SEQ ID NO: 82 human germline sequence IGHV1-2*02: 
QVQLVQSGAEVKKPGASVKVSCKASGYTFTGYYMHWVRQAPGQGLEWMGWINPNSG 
GTNYAQKFQGRVTMTRDTSISTAYMELSRLRSDDTAVYYCARSRRGYYDFWSGSPEDY 
WGQGTLVTVSS 

[07641 SEQ ID NO: 83 6A10 VL Acceptoraccession #ABC66863 
DIVMTQSPLSLPVTLGQPASISCRSSQSLVYSDGNTYLNWFQQRPGQSPRRLIYKVSNRD 
SGVPDRFSGSGSGTDFTLKISRVEAEDVGVYYCMQGTHRPLTFGGGTKVEIK 

[07651 SEQ ID NO: 84 human germline sequenceGKV2-30*02: 
DVVMTQSPLSLPVTLGQPASISCRSSQSLVHSDCJNTYLNWFQQRPGQSPRRLIYKVSNRD 
SGVPDRFSGSGSGTDFTLKISRVEAEDVGVYYCMQGTIWPLTFGGGTKVEIK 

[07661 SEQ ID NO: 85 hu6Ai0-VH-v1: 
QVQLQESGAEVKKPGASVKVSCKA SGLNIKDYYHWVRQAPGQGLEWMGWIDPENDD 
TEYAPKFQGR.VTTTRDTSISTAYMELSRLRSDDTAVYYCARLDY\GQGTLVTVSS 
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[0767 SEQ ID NO: 86 hu6AIO-VHv2: 
QVQLQESGAEVKKPGASVKVSCKASGILNIKDYYIHWVRQAPGQGLEWIGWIDPENDDT 
EYAPKFQGRVTTTRDTSISTAYMELSRLR SDDTAVYYCARLDYWGQGTL\VTVSS 

[0768] SEQ ID NO: 87 hu6Ai0-VHv3: 
QVQLQESGAEVKKPGGSVKVSCKASGLNIKDYYIHWVRQAPGQGLEWIGWIDPENDDT 
EYAPKFQGRVTITRDTSISTAYLELSRLRSDDTAVYYCARLDYWGQGTLVTVSS 

[07691 SEQ ID NO: 88 hu6Ai0-VL_vl: 
DIVMTQ SPLSLPVTLGQPASISCKSSQSLLDSDGKTYLNWFQQRPGQSPRRLlYLVSKLDS 
GVPDRFSGSGSGTDFTLKISRVEAEDVG\VYYCWQGTHFPYTFGGGTKVEIK 

[07701 SEQ ID NO: 89 hu6AI-VL v2: 
DIVMTQSPLSLPVTLGQPASISCKSSQSLLDSDGKTYLNWFQQRPGQSPRLLIYLVSKLDS 
GVPDRFSGSGSGTDFTLKISRVEAEDVGVYYCWQGTHFPYTFGGGTKVEIK 

[0771] SEQ ID NO: 90 hu6Ai0-VL-v3: 
DIVMTQSPLSLSVTLGEPASISCKSSQSLLDSDGKTYLNWFQQRPGQSPRLLIYLVSKLDS 
GVPDRFSGSGSGTDFTLKISRVEAEDVGVYYCWQGTI-IFPYTFGGGTKVEIK 

[07721 SEQ ID NO: 91 mature region of murine 8A4V-: 
EVQLQQSGAELVRPGALVKLSCKASGFNIKDYYIHWVKQRPEQGLEWIGWIDPENGDT 
VYDPQFQDKANITADTSSNTAYLQLSSLTSEGTAVYYCSTLDFWGQGTTLTVSS 

[07731 SEQ ID NO: 92 mature region of murine 8A4VL: 
DVVMTQTPLTLSVTIGQPASISCKSSQSLLDSDGKTYLNWLLQRPGQSPKRLIYLVSKLD 
SGVPDRFTGSGSGTDFTLKISRVEAEDLGVYYCWQGTHFPCTFGGGTKLEIK 

[07741 SEQ ID NO: 93 murine 8A4 Kabat/Chothia composite CDR-H: 
GFNIKDYYIH 

[07751 SEQ ID NO:94 urine 8A4 Kabat CDR-H2: 
XVIDPENGDTVYDPQFQD 

[07761 SEQ ID NO: 95 murine 8A4 Kabat CDR-H3: 
LDF 

[07771 SEQ ID NO: 96 murine 8A4 Kabat CDR-LI: 
KSSQSLLDSDGKTYLN 

[07781 SEQ ID NO: 97 murine 8A4 Kabat CDR-L2: 
LVSKLDS 

[07791 SEQ ID NO: 98 murine 8A4 Kabat CDR-L3: 
WQGTH-FPCT 

219



WO 2018/204546 PCT/US2018/030739 

[07801 SEQ ID NO: 99 murine 8A4 Kabat CDR-Hi: 
DYYIH 

[07811 SEQ ID NO: 100 marine 8A4 Chothia CDR-H1: 
GFNIKDY 

[07821 SEQ ID NO: 101 murine 8A4 Contact CDR-H1: 
KDYYIH

[07831 SEQ IDNO:102 murine8A4ChothiaCDR-H2: 
DPENGD 

[07841 SEQ ID NO:103 marine 8A4 AbM CDR-H2: 
XVIDPENCDTV 

[07851 SEQ ID NO:104 murine 8A4 Contact CDR-H2: 
WIGWIDPENGDTV 

[07861 SEQ IDNO:105 murine8A4ContactCDR-I-3: 
STLD 

[0787] SEQ ID NO: 106 murine 8A4 Contact CDR-LI: 
KTYLNWL 

[07881 SEQ ID NO: 107 murine 8A4 Contact CDR-L2: 
RLIYLVSKLD 

[07891 SEQ ID NO: 108 marine 8A4 Contact CDR-L3: 
WQGTHFPC 

[07901 SEQ ID NO: 109 3JAUVH: 
EVQLQQSGAELVKPGLASVKLSCTASGFNIKDTYI-iWVKQRPEQGLEWIGKIDPANGNTK 
YDPKFQDKATITADTSSNTAYLQLSSLTSEDTAVYYCANSNYWFDFDYWCQGTTLTVS 
S 

[0791] SEQ ID NO: 110 ADU57742: 
QVQLQQSGAEVKKPGSSVKVSCKASGGTFSSNPVSWVRQAPGQGLEWMGGIIPFAQKV 
LGAQRVRDRINITADTSTSTAYMELSGLRSDDTVYYCATGQQLYSL-IYWGQGTLVTV 
SS 

[07921 SEQID NO: II 3JAUVL: 
DVLMTQTPLSLPVSLGDQASISCRSSQSIVHSNGNTYLEW,'YLQKPGQSPKLLIYKVSNRF 
SGVPDRFSGSGSGTDFTLKISRVEADDVGVYYCYQGSHVPYTFGGGTKLEIK 

[07931 SEQIDNO: 112 ABA26100: 
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DVMTSSSVTGASSCRSSSVYSDGSTWNWRGSRRYDVSTRDSGVDRSGSGSGTDTKSRV 
ADVGVYYCMDWHTGGTKK 

[07941 SEQ IDNO: 113 hu8A4-VHv1: 
QVQLQQSGAEVKKPGSSVKVSCKASGFNIKDYYIHW'VRQAPGQGLEWMGWIDPENGD 
TVYDPQFQDRINITADTSTSTAYMELSGLRSDDTA\VYYCSTLDFWGQGTLVTVSS 

[07951 SEQ ID NO: 114 hu8A4-VHv2: 
QVQLQQSCiAEVVKPGGSVKLSCKASGFN'IKDYYIHWVRQAPGQCLEWIGWIDPENCD 
TVYDPQFQDRITITADTSTSTAYMELSGLRSDDTAVYYCSTLDFWGQGTLV'IVSS 

[0796] SEQ ID NO: 115 huSA4-VH-v3: 
QVQLQQSGAEVVKPGGSVKLSCKASGFNIKDYY-IHWVRQAPGQGLEWIGWIDPENGDT 
VYDPQFQDRATITADTSTSTAYMELSGLRSEDTAVYYCATLDFWGQGTLVTVSS 

[07971 SEQIDNO: 116 hu8A4-VLX1: 
DIVMTQSPLSLSVTLGQPASISCKSSQSLLDSDGKTYLNWFQQRPGQSPRRLIYLVSKLDS 
(VPDRFSGSGSGTDFTLKISRVEAEDVGVYYCWQGTHFPCTFGQGTKLEIK 

[07981 SEQ IDNO: 117 hu8A4-VL-v2: 
DIVMTQSPLSLSVTLGEPASISCKSSQSLLDSDGKTYLNWFQQRPGQSPRRLIYLVSKLDS 
GVPDRFSGSGSGTDFTLKISRVEAEDVGVYYCWQGTHFPCTFGQGTKLEIK 

[0799] SEQ ID NO: 118 huSA4-VL v3: 
DVVMTQSPLSLSVTLGEPASISCKSSQSLLDSDGKTYLNWLQQRPGQSPRRLIYLVSKLD 
SGVPDRFSGSGSGTDFTLKISRVEAEDVGVYYCWQGTI-IFPCTFGQGTKLEIK 

[08001 SEQ ID NO: 119 marine mAb7G6 VH: 
EVQLQQSGAELVRPGALVKLSCKASGFNIKDYYIHWVKQRPEQGLEWIGWIDPENGET 
VYDPKFQGKASITSDTSSNTAYLQLRSLTSEDTAVYYSTSLDFWGQGTSVTVSS 

[08011 SEQ IDNO: 120 murinenAb7G6VL: 
DVVMTQTPLTLSVTIGQPASISCKSTQSLLDSDGKTYLNWLLQRPGQSPKRLIYLVSKLD 
SGVPDRFTGSGSGTDFTLKiISRVEAEDLGVYYCWQGT-HFPYTFGGGTKLEIKR 

[0802] SEQ ID NO: 121 murine 7G6 Kabat/Chothia composite CDR-H1: 
GFNIKDYYlH 

[08031 SEQ ID NO:122 marine 7G6 Kabat CDR-12: 
WIDPEN GETVYDPKFQG 

[08041 SEQ ID NO: 123 murine 7G6 Kabat CDR-H3: 
LDF 

[08051 SEQ ID NO: 124 murine 7G6 Kabat CDR-LI: 
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KSTQSLLDSDGKTYLN 

[08061 SEQ ID NO: 125 murine 7G6 Kabat CDR-L2: 
LVSKLDS 

[08071 SEQ ID NO: 126 murine 7G6 Kabat CDR-L3: 
WQGTI-IFPYT 

[08081 SEQ ID NO: 127 murine 7G6 Kabat CDR-H1: 
DYYIH 

[0809] SEQ ID NO: 128 murine 7G6 Chothia CDR-H1: 
GFNIKDY 

[08101 SEQ ID NO: 129 murine 7G6 Contact CDR-HI: 
KDYYIH 

[08111 SEQ ID NO:130 marine 7G6 Chothia CDR-H2: 
DPENGE 

[08121 SEQ ID NO:131 murine 7G6 AbM CDR-H2: 
WVIDPENGETV 

[0813] SEQ ID NO:132 murine 7G6 Contact CDR-H2: 
WIGWIDPENGETV 

[08141 SEQ ID NO:133 marine 7G6 Contact CDR-113: 
TSLD 

[08151 SEQ ID NO: 134 murine 7G6 Contact CDR-Li: 
KTYLNWL 

[08161 SEQ ID NO: 135 marine 7G6 Contact CDR-L2: 
RIIYLVSKLD 

[0817] SEQ ID NO: 136 murine 7G6 Contact CDR-L3: 
WQGTHFPY 

[08181 SEQ ID NO: 137 Human VH Acceptor DB 3UOTV-: 
QVQLVQSGAEVKKPGASVKVSCKASGYYTEAYYIH-JWVRQAPGQGLEWMGRIDPATCN 
TKYAPRIQDRVTMTRDTSTSTVYMELSSLRSEDTAVYYCASLYSLPVYWGQGTTVIVS 
S 

[08191 SEQ ID NO: 138 Human VL Acceptor PDB 3UTVL: 
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DVNMTQSPLSLPVTLGQPASISCKSSQSLLYSDAKTYLNWFQQRPGQSPRRLIYQISRLDP 
GVPDRFSGSGSGTDFTLKISRVEAEDVGVYYCLQGTI-YPVLFGQGTRLEIKR 

[08201 SEQ IDNO: 139 hu7G6-VH-v1: 
QVQLVQSGAEVVKPGASVKLSCKA SGFNIKDYYIHWVRQAPGQGLEWMGWIDPENGE 

TVYDPKFQGRVTITRDTSTNTAYLQLSSLRSEDTAVYYSTSLDFWGQGTT\VTVSS 

[08211 SEQ ID NO: 140 hu7G6-V-I -v2: 
QVQLVQSGAEVVKPGASVKLSCKA SGFNIK)YYIHWVIKQAIPGQGLEWMGWIDPENGE 

TVYDPKFQGRVTITRDTSTNTAYLQLSSLRSEDTAVYYSTSLDFWGQGTTVTVSS 

[08221 SEQ ID NO: 141 hu7G6-VL_vi: 
DVVMTQSPLSLSVTLGQPASISCKSTQSLLDSDGKTYLNWFQQRPGQSPRRLIYLVSKLD 
SGVPDRFSGSGSGTDFTLKISRVEAEDVGVYY CWQGTHFPYTFGQGTKLEIKR 

[08231 SEQ ID NO: 142 hu7G6-VL-v2: 
DVVMTQSPLSLSVTLGQPASISCKSTQSLLDSDGKTYLNWFLQRPGQSPRRLIYLVSKLD 
SGVPDRFSGSGSGTDFTLKISRVEAEDVGVYYCWQGTHFPYTFGQGTKLEIKR 

[0824] SEQ ID NO: 143 hu7G6-VL v3: 
DVVMTQSPLSLSVTLGQPASISCKSTQSLLDSDGKTYLNWLQQRPGQSPRRLIYLVSKLD 
SGVPDRFSGSGSGTDFTLKISRVEAEDVGVYYCWQGTHFPYTFGQCTKLEIKR 

[08251 SEQ IDNO: 144 huC6-VL v4: 
DVVMTQSPLSLSVTLGQPASISCKSTQSLLDSDGKTYLNWLLQR-PGQSPRRLIYLVSKLID 
SGVPDRFSGSGSGTDFTLKISRVEAEDVGVYYCWQGTHFPYTFGQGTKLEIKR 

[08261 SEQ ID NO: 145 hu7G6-VL-v5: 
DVVMTQSPLSLSVTLGQPASISCKSTQSLLDSDGKTYLNWFQQRPGQSPKRLIYLVSKLD 
SGVPDRFSGSGSGTDFTLKISRVEAEDVGVYYCWQGTHIFPYTFGQGTKLEIKR 

[0827] SEQ ID NO: 146 hu7G6-VL v6: 
DVVMTQSPLSLSVTLGQPASISCKSTQSLLDSDGKTYLNWLLQRPGQSPKRIUYLVSKLD 
SGVPDRFSGSGSGTDFTLKISRVEAEDVGVYYCWQGTI-IFPYTFGQGTKLEIKR 

[08281 SEQ IDNO: 147 huC6-VL v7: 
DVVMTQSPLSLSVTLGQPASISCKSTQSLLDSDGKTYLNWFQQRPGQSPRRLIYLVSKLD 
SGVPDRFSGSGSGTDFTLKISRVEAEDVGVYYCWQGTHFPYTFGGGTKLEIKR 

[08291 SEQ ID NO: 148 hu7G6-VL-v8: 
DVVMTQSPLSLSVTLGQPASISCKSTQSLLDSDGKTYLNWLLQRPGQSPRRLIYLVSKLD 
SGVPDRFSGSGSGTDFTLKISRVEAEDVGVYYCWQGTHIFPYTFGGGTKLEIKR 
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[08301 SEQ ID NO: 149 human gennline sequence IGHV-69-2*01 

EVQLQQSGAELVRPGALVKLSCKASGFNIKDYYIHW VKQRPEQGLEWIGWIDPENGET 

VYDPKFQGKASITSDTSSNTAYLQLRSLTSEDITAVYYSTSLDFWGQGTSVTVSS 
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CLAIMS 

1. An antibody or antigen-binding antibody fragment that binds to human tau, comprising 

three heavy chain CDRs of SEQ ID NO: 7 and three light chain CDRs of SEQ ID NO: 8.  

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

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

fragment comprising a humanized mature heavy chain variable domain and a humanized mature 

light chain variable domain.  

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

mature heavy chain variable domain comprises the three Kabat heavy chain CDRs of SEQ ID 

NO: 17, SEQ ID NO: 12, and SEQ ID NO: 13, and the humanized mature light chain variable 

domain comprises the three Kabat light chain CDRs of SEQ ID NOs: 14-16.  

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

humanized mature heavy chain variable domain comprises an amino acid sequence at least 90% 

identical to any one of SEQ ID NOs: 33-40 and the humanized mature light chain variable 

domain comprises an amino acid sequence at least 90% identical to any one of SEQ ID NOs: 41

46.  

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

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

by Q or E, Kabat position HI1 is occupied by V or L, Kabat position H12 is occupied by K or V, 

Kabat position H19 is occupied by K or R, Kabat position H20 is occupied by V or L, Kabat 

position H23 is occupied by K or A, Kabat position H46 is occupied E or D, Kabat position H48 

is occupied by M or I, Kabat position H66 is occupied by K or R, Kabat position H67 is 

occupied by A or V, Kabat position H71 is occupied by R or S, Kabat position H76 is occupied 

by S or N, Kabat position H78 is occupied by A or V, Kabat position H80 is occupied by M or L, 

Kabat position H93 is occupied by T, S, or A, and Kabat position H94 is occupied by I, P, or R.  
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6. The antibody or antigen-binding antibody fragment of claim 5, provided Kabat 

positions HI, HI1, H12, H19, H20, H23, H46, H48, H71, H76, H80, H93, and H94 in the VH 

region are occupied by E, L, V, R, L, A, D, I, S, N, L, S, and P, respectively.  

7. The antibody or antigen-binding antibody fragment of any one of claims 4-6 wherein 

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

L2 is occupied by V, Kabat position L7 is occupied by S, Kabat position L17 is occupied by E, 

Kabat position L36 is occupied by L, Kabat position L45 is occupied by Q, Kabat position L46 is 

occupied by R, and Kabat position L70 is occupied by D.  

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

positions L2, L7, L17, L36, L46, and L70 in the VL region are occupied by V, S, E, L, R, and D, 

respectively.  

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

mature heavy chain variable domain comprises an amino acid sequence of any one of SEQ ID 

NOs: 33-40 and the humanized mature light chain variable domain comprises an amino acid 

sequence of any one of SEQ ID NOs: 41-46.  

10. The antibody or antigen-binding antibody-fragment of claim 9, wherein: 

the humanized mature heavy chain variable domain comprises an amino acid sequence of 

SEQ ID NO:_33 and the humanized mature light chain variable domain comprises an amino acid 

sequence of SEQ ID NO:_41; 

the humanized mature heavy chain variable domain comprises an amino acid sequence of 

SEQ ID NO: 33 and the humanized mature light chain variable domain comprises an amino acid 

sequence of SEQ ID NO: 42; 

the humanized mature heavy chain variable domain comprises an amino acid sequence of 

SEQ ID NO: 33 and the humanized mature light chain variable domain comprises an amino acid 

sequence of SEQ ID NO: 43; 
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the humanized mature heavy chain variable domain comprises an amino acid sequence of 

SEQ ID NO: 33 and the humanized mature light chain variable domain comprises an amino acid 

sequence of SEQ ID NO: 44; 

the humanized mature heavy chain variable domain comprises an amino acid sequence of 

SEQ ID NO: 33 and the humanized mature light chain variable domain comprises an amino acid 

sequence of SEQ ID NO: 45; 

the humanized mature heavy chain variable domain comprises has an amino acid 

sequence of SEQ ID NO: 33 and the humanized mature light chain variable domain comprises 

has an amino acid sequence of SEQ ID NO: 46; 

the humanized mature heavy chain variable domain comprises an amino acid sequence of 

SEQ ID NO: 34 and the humanized mature light chain variable domain comprises an amino acid 

sequence of SEQ ID NO: 41; 

the humanized mature heavy chain variable domain comprises an amino acid sequence of 

SEQ ID NO: 34 and the humanized mature light chain variable domain comprises an amino acid 

sequence of SEQ ID NO: 42; 

the humanized mature heavy chain variable domain comprises an amino acid sequence of 

SEQ ID NO: 34 and the humanized mature light chain variable domain comprises an amino acid 

sequence of SEQ ID NO: 43; 

the humanized mature heavy chain variable domain comprises an amino acid sequence of 

SEQ ID NO: 34 and the humanized mature light chain variable domain comprises an amino acid 

sequence of SEQ ID NO: 44; 

the humanized mature heavy chain variable domain comprises an amino acid sequence of 

SEQ ID NO: 34 and the humanized mature light chain variable domain comprises an amino acid 

sequence of SEQ ID NO: 45; 

the humanized mature heavy chain variable domain comprises an amino acid sequence of 

SEQ ID NO: 34 and the humanized mature light chain variable domain comprises an amino acid 

sequence of SEQ ID NO: 46; 

the humanized mature heavy chain variable domain comprises an amino acid sequence of 

SEQ ID NO: 35 and the humanized mature light chain variable domain comprises an amino acid 

sequence of SEQ ID NO: 41; 
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the humanized mature heavy chain variable domain comprises an amino acid sequence of 

SEQ ID NO: 35 and the humanized mature light chain variable domain comprises an amino acid 

sequence of SEQ ID NO: 42; 

the humanized mature heavy chain variable domain comprises an amino acid sequence of 

SEQ ID NO: 35 and the humanized mature light chain variable domain comprises an amino acid 

sequence of SEQ ID NO: 43; 

the humanized mature heavy chain variable domain comprises an amino acid sequence of 

SEQ ID NO: 35 and the humanized mature light chain variable domain comprises an amino acid 

sequence of SEQ ID NO: 44; 

the humanized mature heavy chain variable domain comprises an amino acid sequence of 

SEQ ID NO: 35 and the humanized mature light chain variable domain comprises an amino acid 

sequence of SEQ ID NO: 45; 

the humanized mature heavy chain variable domain comprises an amino acid sequence of 

SEQ ID NO: 35 and the humanized mature light chain variable domain comprises an amino acid 

sequence of SEQ ID NO: 46; 

the humanized mature heavy chain variable domain comprises an amino acid sequence of 

SEQ ID NO: 36 and the humanized mature light chain variable domain comprises an amino acid 

sequence of SEQ ID NO: 41; 

the humanized mature heavy chain variable domain comprises an amino acid sequence 

of SEQ ID NO: 36 and the humanized mature light chain variable domain comprises an amino 

acid sequence of SEQ ID NO: 42; 

the humanized mature heavy chain variable domain comprises an amino acid sequence of 

SEQ ID NO: 36 and the humanized mature light chain variable domain comprises an amino acid 

sequence of SEQ ID NO: 43; 

the humanized mature heavy chain variable domain comprises an amino acid sequence of 

SEQ ID NO: 36 and the humanized mature light chain variable domain comprises an amino acid 

sequence of SEQ ID NO: 44; 

the humanized mature heavy chain variable domain comprises an amino acid sequence of 

SEQ ID NO: 36 and the humanized mature light chain variable domain comprises an amino acid 

sequence of SEQ ID NO: 45; 
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the humanized mature heavy chain variable domain comprises an amino acid sequence of 

SEQ ID NO: 36 and the humanized mature light chain variable domain comprises an amino acid 

sequence of SEQ ID NO: 46; 

the humanized mature heavy chain variable domain comprises an amino acid sequence of 

SEQ ID NO: 37 and the humanized mature light chain variable domain comprises an amino acid 

sequence of SEQ ID NO: 41; 

the humanized mature heavy chain variable domain comprises an amino acid sequence of 

SEQ ID NO: 37 and the humanized mature light chain variable domain comprises an amino acid 

sequence of SEQ ID NO: 42; 

the humanized mature heavy chain variable domain comprises an amino acid sequence of 

SEQ ID NO: 37 and the humanized mature light chain variable domain comprises an amino acid 

sequence of SEQ ID NO: 43; 

the humanized mature heavy chain variable domain comprises an amino acid sequence of 

SEQ ID NO: 37 and the humanized mature light chain variable domain comprises an amino acid 

sequence of SEQ ID NO: 44; 

the humanized mature heavy chain variable domain comprises an amino acid sequence of 

SEQ ID NO: 37 and the humanized mature light chain variable domain comprises an amino acid 

sequence of SEQ ID NO: 45; 

the humanized mature heavy chain variable domain comprises an amino acid sequence of 

SEQ ID NO: 37 and the humanized mature light chain variable domain comprises an amino acid 

sequence of SEQ ID NO: 46; 

the humanized mature heavy chain variable domain comprises an amino acid sequence of 

SEQ ID NO: 38 and the humanized mature light chain variable domain comprises an amino acid 

sequence of SEQ ID NO: 41; 

the humanized mature heavy chain variable domain comprises an amino acid sequence of 

SEQ ID NO: 38 and the humanized mature light chain variable domain comprises an amino acid 

sequence of SEQ ID NO: 42; 

the humanized mature heavy chain variable domain comprises an amino acid sequence of 

SEQ ID NO: 38 and the humanized mature light chain variable domain comprises an amino acid 

sequence of SEQ ID NO: 43; 
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the humanized mature heavy chain variable domain comprises an amino acid sequence of 

SEQ ID NO: 38 and the humanized mature light chain variable domain comprises an amino acid 

sequence of SEQ ID NO: 44; 

the humanized mature heavy chain variable domain comprises an amino acid sequence of 

SEQ ID NO: 38 and the humanized mature light chain variable domain comprises an amino acid 

sequence of SEQ ID NO: 45; 

the humanized mature heavy chain variable domain comprises an amino acid sequence of 

SEQ ID NO: 38 and the humanized mature light chain variable domain comprises an amino acid 

sequence of SEQ ID NO: 46; 

the humanized mature heavy chain variable domain comprises an amino acid sequence of 

SEQ ID NO: 39 and the humanized mature light chain variable domain comprises an amino acid 

sequence of SEQ ID NO: 41; 

the humanized mature heavy chain variable domain comprises an amino acid sequence of 

SEQ ID NO: 39 and the humanized mature light chain variable domain comprises an amino acid 

sequence of SEQ ID NO: 42; 

the humanized mature heavy chain variable domain comprises an amino acid sequence of 

SEQ ID NO: 39 and the humanized mature light chain variable domain comprises an amino acid 

sequence of SEQ ID NO: 43; 

the humanized mature heavy chain variable domain comprises an amino acid sequence of 

SEQ ID NO: 39 and the humanized mature light chain variable domain comprises an amino acid 

sequence of SEQ ID NO: 44; 

the humanized mature heavy chain variable domain comprises an amino acid sequence of 

SEQ ID NO: 39 and the humanized mature light chain variable domain comprises has an amino 

acid sequence of SEQ ID NO: 45; 

the humanized mature heavy chain variable domain comprises has an amino acid 

sequence of SEQ ID NO: 39 and the humanized mature light chain variable domain comprises an 

amino acid sequence of SEQ ID NO: 46; 

the humanized mature heavy chain variable domain comprises an amino acid sequence of 

SEQ ID NO: 40 and the humanized mature light chain variable domain comprises an amino acid 

sequence of SEQ ID NO: 41; 
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the humanized mature heavy chain variable domain comprises an amino acid sequence of 

SEQ ID NO: 40 and the humanized mature light chain variable domain comprises an amino acid 

sequence of SEQ ID NO: 42; 

the humanized mature heavy chain variable domain comprises an amino acid sequence of 

SEQ ID NO: 40 and the humanized mature light chain variable domain comprises an amino acid 

sequence of SEQ ID NO: 43; 

the humanized mature heavy chain variable domain comprises an amino acid sequence of 

SEQ ID NO: 40 and the humanized mature light chain variable domain comprises an amino acid 

sequence of SEQ ID NO: 44; 

the humanized mature heavy chain variable domain comprises an amino acid sequence of 

SEQ ID NO: 40 and the humanized mature light chain variable domain comprises an amino acid 

sequence of SEQ ID NO: 45; or 

the humanized mature heavy chain variable domain comprises an amino acid sequence of 

SEQ ID NO: 40 and the humanized mature light chain variable domain comprises an amino acid 

sequence of SEQ ID NO: 46.  

11. The antibody or antigen-binding antibody fragment of any one of claims 1-10 that is 

an antibody.  

12. The antibody or antigen-binding antibody fragment of any one of claims 1-10 that is 

an antigen-binding antibody fragment.  

13. The antibody or antigen-binding antibody fragment of claim 12 wherein the antigen

binding antibody fragment is a single-chain Fv, a Fab fragment, or a Fab' 2 fragment.  

14. The antibody or antigen-binding antibody fragment of any one of claims 1-11, 

wherein the antibody has an isotype of human IgG1.  

15. The antibody or antigen-binding antibody fragment of any one of claims 2-10, 

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

region.  

16. The antibody or antigen-binding antibody fragment of claim 15 wherein the heavy 

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

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

17. The antibody or antigen-binding antibody fragment of any one of claims 1-11, 

wherein the antibody has an isotype of human IgG2 or IgG4.  

18. The antibody or antigen-binding antibody fragment of any one of claims 1-17, 

wherein the antibody or antigen-binding antibody fragment is conjugated to a therapeutic, 

cytotoxic, cytostatic, neurotrophic, or neuroprotective agent.  

19. A pharmaceutical composition comprising the antibody of antigen-binding antibody 

fragment of any one of claims 1-18 and a pharmaceutically-acceptable carrier.  

20. A nucleic acid encoding the heavy chain and the light chain of the antibody of any 

one of claims 1-11, 14, and 17.  

21. An in vitro method of humanizing a mouse antibody, the method comprising: 

(a) selecting one or more acceptor antibody sequences; 

(b) identifying the 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 the humanized antibody; 

wherein the mouse antibody is characterized by a mature heavy chain variable region of 

SEQ ID NO: 7 and a mature light chain variable region of SEQ ID NO: 8.  
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22. An in vitro method of producing an antibody, the method comprising: 

(a) culturing cells transformed with nucleic acids encoding the heavy and light chains of 

the antibody, so that the cells secrete the antibody; and 

(b) purifying the antibody from cell culture media; 

wherein the antibody is the antibody of any one of claims 1-11, 14, and 17.  

23. An in vitro method of producing a cell line producing an antibody, the method 

comprising: 

(a) introducing a vector encoding heavy and light chains of an antibody and a selectable 

marker into cells; 

(b) propagating the cells under conditions to select for cells having increased copy 

number of the vector; 

(c) isolating single cells from the selected cells; and 

(d) banking cells cloned from a single cell selected based on yield of the antibody; 

wherein the antibody is the antibody of any one of claims 1-11, 14, and 17.  

24. Use of an antibody of antigen-binding antibody fragment of any one of claims 1-18 in 

the manufacture of a medicament for inhibiting or reducing aggregation of tau in a subject 

having or at risk of developing a tau-mediated amyloidosis.  

25. Use of an antibody or antigen-binding antibody fragment of any one of claims 1-18 in 

the manufacture of a medicament for treating or effecting prophylaxis of a tau-related disease in 

a subject.  

26. The use of claim 25, wherein the tau-related disease is Alzheimer's disease, Down's 

syndrome, mild cognitive impairment, primary age-related tauopathy, postencephalitic 

parkinsonism, posttraumatic dementia or dementia pugilistica, Pick's disease, type C Niemann

Pick disease, supranuclear palsy, frontotemporal dementia, frontotemporal lobar degeneration, 

argyrophilic grain disease, globular glial tauopathy, amyotrophic lateral sclerosis/parkinsonism 
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dementia complex of Guam, corticobasal degeneration (CBD), dementia with Lewy bodies, 

Lewy body variant of Alzheimer disease (LBVAD), or progressive supranuclear palsy (PSP).  

27. Use of an antibody or antigen-binding antibody fragment of any one of claims 1-18 in 

the manufacture of a medicament for reducing aberrant transmission of tau.  

28. Use of an antibody or antigen-binding antibody fragment of any one of claims 1-18 in 

the manufacture of a medicament for inducing phagocytosis of tau.  

29. Use of an antibody or antigen-binding antibody fragment of any one of claims 1-18 in 

the manufacture of a medicament for inhibiting tau aggregation or deposition.  

30. Use of an antibody or antigen-binding antibody fragment of any one of claims 1-18 in 

the manufacture of a medicament for inhibiting formation of tau tangles.  

31. Use of an antibody or antigen-binding antibody fragment of any one of claims 1-18 in 

the manufacture of a medicament for detecting tau protein deposits in a subject having or at risk 

of a disease associated with tau aggregation or deposition.  

32. Use of an antibody or antigen-binding antibody fragment of any one of claims 1-18 in 

the manufacture of a medicament for measuring efficacy of treatment in a subject being treated 

for a disease associated with tau aggregation or deposition.  

33. A method of treating or preventing a tau-related disease or a disease associated with 

tau aggregation or deposition said method comprising the step of administering to a subject in 

need thereof an antibody or antigen-binding antibody fragment of any one of claims 1-18.  
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LDFWGOGTLVTVSS

112 (SEQ ID NO: 115)
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112 (SEQ ID NO: 92)

ABA26100

SRVEAEDVGVYYCMQFIDWPHTFGQGTKLEIK

112 (SEQ ID NO: 112)

8A4VL v1

SRVEAEDVGVWGTHFPCTFGOGTKLEIK

112 (SEQ ID NO: 116)

8A4VL v2

SRVEAEDVGVCWQGTHFPCTFGQGTKLEIK

112 (SEQ ID NO: 117)

8A4VL v3

SRVEAEDVGVYCWGTHFPCTFGOGTKLEIK

112 (SEQ ID NO: 118)
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7G6VH protein

PEOGLEWIGWIDPENGETVYDPKFOGKASITSDTSSNTAY
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3U0T VH

PGOGLEWMGRIDPATGNTKYAPRLODRVTMRTSTSTVY

80

hu7G6VHv1

Y

80

hu7G6VHv2

80

90

100

110

7G6VH protein

LOLRSLTSEDTAVYYSTSLD

FWGOGTSVTVSS

112

3U0T VH

MELSSLRSEDTAVYYCASLYSLPVYWGOGTVTVSS

116

hu7G6VHv1

LOLSSLRSEDTAVYYSTSLD -FWGOGTTVTVSS

112

hu7G6VHv2

LOLSSLRSEDTAVYYSTSLD

FWGOGTTVTVSS

112
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90

100

110

+

7G6VL protein

3U0T VL

112 (SEQ ID NO: 120)

hu7G6VLv1 hu7G6VLv2

SRVEAEDVGYCWTFTFGGTLEI

113 (SEQ ID NO: 138)

R

113 (SEQ ID NO: 141)

hu7G6VLv3

113 (SEQ ID NO: 142)

hu7G6VLv4

R

113 (SEQ ID NO: 143)

hu7G6VLv5

113 (SEQ ID NO: 144)

hu7G6VLv6

113 (SEQ ID NO: 145)

hu7G6VLv7

113 (SEQ ID NO: 146)

hu7G6VLv8

RVEAEDVGCWTHFPTFGTLEI

113 (SEQ ID NO: 147)113 (SEQ ID NO: 148)

FIG. 12B



508111SEQLST.TXT
                         SEQUENCE LISTING

<110>  Prothena Biosciences Ltd.
       Barbour, Robin
       Alexander, Svetlana
       Renz, Mark
       Gai, Shuning
       Nijjar, Tarlochan
       Dolan, Philip
       Payne, Philip W.
 
<120>  Antibodies Recognizing Tau

<130>  057450‐508111

<150>  US 62/500,427
<151>  2017‐05‐02

<150>  US 62/580,408
<151>  2017‐11‐01

<160>  149   

<170>  PatentIn version 3.5

<210>  1
<211>  441
<212>  PRT
<213>  Homo sapiens

<400>  1

Met Ala Glu Pro Arg Gln Glu Phe Glu Val Met Glu Asp His Ala Gly 
1               5                   10                  15      

Thr Tyr Gly Leu Gly Asp Arg Lys Asp Gln Gly Gly Tyr Thr Met His 
            20                  25                  30          

Gln Asp Gln Glu Gly Asp Thr Asp Ala Gly Leu Lys Glu Ser Pro Leu 
        35                  40                  45              

Gln Thr Pro Thr Glu Asp Gly Ser Glu Glu Pro Gly Ser Glu Thr Ser 
    50                  55                  60                  

Asp Ala Lys Ser Thr Pro Thr Ala Glu Asp Val Thr Ala Pro Leu Val 
65                  70                  75                  80  
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SEQUENCE LISTING

<110> Prothena Biosciences Ltd.
Barbour, Robin
Alexander, Svetlana
Renz, Mark

Gai, Shuning
Nijjar, Tarlochan
Dolan, Philip
Payne, Philip W.

<120> Antibodies Recognizing Tau

<130> 057450-508111

<150> US 62/500,427
<151> 2017-05-02

<150> US 62/580,408
<151> 2017-11-01

<160> 149

<170> PatentIn version 3.5

<210> 1

<211> 441
<212> PRT

<213> Homo sapiens

<400> 1

Met Ala Glu Pro Arg Gln Glu Phe Glu Val Met Glu Asp His Ala Gly
1 5 10 15

Thr Tyr Gly Leu Gly Asp Arg Lys Asp Gln Gly Gly Tyr Thr Met His
20 25 30

Gln Asp Gln Glu Gly Asp Thr Asp Ala Gly Leu Lys Glu Ser Pro Leu
35 40 45

Gln Thr Pro Thr Glu Asp Gly Ser Glu Glu Pro Gly Ser Glu Thr Ser
50 55 60

Asp Ala Lys Ser Thr Pro Thr Ala Glu Asp Val Thr Ala Pro Leu Val
65 70 75 80

Page 1
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Asp Glu Gly Ala Pro Gly Lys Gln Ala Ala Ala Gln Pro His Thr Glu 
                85                  90                  95      

Ile Pro Glu Gly Thr Thr Ala Glu Glu Ala Gly Ile Gly Asp Thr Pro 
            100                 105                 110         

Ser Leu Glu Asp Glu Ala Ala Gly His Val Thr Gln Ala Arg Met Val 
        115                 120                 125             

Ser Lys Ser Lys Asp Gly Thr Gly Ser Asp Asp Lys Lys Ala Lys Gly 
    130                 135                 140                 

Ala Asp Gly Lys Thr Lys Ile Ala Thr Pro Arg Gly Ala Ala Pro Pro 
145                 150                 155                 160 

Gly Gln Lys Gly Gln Ala Asn Ala Thr Arg Ile Pro Ala Lys Thr Pro 
                165                 170                 175     

Pro Ala Pro Lys Thr Pro Pro Ser Ser Gly Glu Pro Pro Lys Ser Gly 
            180                 185                 190         

Asp Arg Ser Gly Tyr Ser Ser Pro Gly Ser Pro Gly Thr Pro Gly Ser 
        195                 200                 205             

Arg Ser Arg Thr Pro Ser Leu Pro Thr Pro Pro Thr Arg Glu Pro Lys 
    210                 215                 220                 

Lys Val Ala Val Val Arg Thr Pro Pro Lys Ser Pro Ser Ser Ala Lys 
225                 230                 235                 240 

Ser Arg Leu Gln Thr Ala Pro Val Pro Met Pro Asp Leu Lys Asn Val 
                245                 250                 255     

Lys Ser Lys Ile Gly Ser Thr Glu Asn Leu Lys His Gln Pro Gly Gly 
            260                 265                 270         

Gly Lys Val Gln Ile Ile Asn Lys Lys Leu Asp Leu Ser Asn Val Gln 
        275                 280                 285             

Page 2
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Asp Glu Gly Ala Pro Gly Lys Gln Ala Ala Ala Gln Pro His Thr Glu
85 90 95

Ile Pro Glu Gly Thr Thr Ala Glu Glu Ala Gly Ile Gly Asp Thr Pro
100 105 110

Ser Leu Glu Asp Glu Ala Ala Gly His Val Thr Gln Ala Arg Met Val
115 120 125

Ser Lys Ser Lys Asp Gly Thr Gly Ser Asp Asp Lys Lys Ala Lys Gly
130 135 140

Ala Asp Gly Lys Thr Lys Ile Ala Thr Pro Arg Gly Ala Ala Pro Pro
145 150 155 160

Gly Gln Lys Gly Gln Ala Asn Ala Thr Arg Ile Pro Ala Lys Thr Pro
165 170 175

Pro Ala Pro Lys Thr Pro Pro Ser Ser Gly Glu Pro Pro Lys Ser Gly
180 185 190

Asp Arg Ser Gly Tyr Ser Ser Pro Gly Ser Pro Gly Thr Pro Gly Ser
195 200 205

Arg Ser Arg Thr Pro Ser Leu Pro Thr Pro Pro Thr Arg Glu Pro Lys
210 215 220

Lys Val Ala Val Val Arg Thr Pro Pro Lys Ser Pro Ser Ser Ala Lys
225 230 235 240

Ser Arg Leu Gln Thr Ala Pro Val Pro Met Pro Asp Leu Lys Asn Val
245 250 255

Lys Ser Lys Ile Gly Ser Thr Glu Asn Leu Lys His Gln Pro Gly Gly
260 265 270

Gly Lys Val Gln Ile Ile Asn Lys Lys Leu Asp Leu Ser Asn Val Gln
275 280 285
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Ser Lys Cys Gly Ser Lys Asp Asn Ile Lys His Val Pro Gly Gly Gly 
    290                 295                 300                 

Ser Val Gln Ile Val Tyr Lys Pro Val Asp Leu Ser Lys Val Thr Ser 
305                 310                 315                 320 

Lys Cys Gly Ser Leu Gly Asn Ile His His Lys Pro Gly Gly Gly Gln 
                325                 330                 335     

Val Glu Val Lys Ser Glu Lys Leu Asp Phe Lys Asp Arg Val Gln Ser 
            340                 345                 350         

Lys Ile Gly Ser Leu Asp Asn Ile Thr His Val Pro Gly Gly Gly Asn 
        355                 360                 365             

Lys Lys Ile Glu Thr His Lys Leu Thr Phe Arg Glu Asn Ala Lys Ala 
    370                 375                 380                 

Lys Thr Asp His Gly Ala Glu Ile Val Tyr Lys Ser Pro Val Val Ser 
385                 390                 395                 400 

Gly Asp Thr Ser Pro Arg His Leu Ser Asn Val Ser Ser Thr Gly Ser 
                405                 410                 415     

Ile Asp Met Val Asp Ser Pro Gln Leu Ala Thr Leu Ala Asp Glu Val 
            420                 425                 430         

Ser Ala Ser Leu Ala Lys Gln Gly Leu 
        435                 440     

<210>  2
<211>  412
<212>  PRT
<213>  Homo sapiens

<400>  2

Met Ala Glu Pro Arg Gln Glu Phe Glu Val Met Glu Asp His Ala Gly 
1               5                   10                  15      

Thr Tyr Gly Leu Gly Asp Arg Lys Asp Gln Gly Gly Tyr Thr Met His 
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Ser Lys Cys Gly Ser Lys Asp Asn Ile Lys His Val Pro Gly Gly Gly
290 295 300

Ser Val Gln Ile Val Tyr Lys Pro Val Asp Leu Ser Lys Val Thr Ser
305 310 315 320

Lys Cys Gly Ser Leu Gly Asn Ile His His Lys Pro Gly Gly Gly Gln
325 330 335

Val Glu Val Lys Ser Glu Lys Leu Asp Phe Lys Asp Arg Val Gln Ser
340 345 350

Lys Ile Gly Ser Leu Asp Asn Ile Thr His Val Pro Gly Gly Gly Asn
355 360 365

Lys Lys Ile Glu Thr His Lys Leu Thr Phe Arg Glu Asn Ala Lys Ala
370 375 380

Lys Thr Asp His Gly Ala Glu Ile Val Tyr Lys Ser Pro Val Val Ser
385 390 395 400

Gly Asp Thr Ser Pro Arg His Leu Ser Asn Val Ser Ser Thr Gly Ser
405 410 415

Ile Asp Met Val Asp Ser Pro Gln Leu Ala Thr Leu Ala Asp Glu Val

420 425 430

Ser Ala Ser Leu Ala Lys Gln Gly Leu
435 440

<210> 2

<211> 412
<212> PRT

<213> Homo sapiens

<400> 2

Met Ala Glu Pro Arg Gln Glu Phe Glu Val Met Glu Asp His Ala Gly
1 5 10 15

Thr Tyr Gly Leu Gly Asp Arg Lys Asp Gln Gly Gly Tyr Thr Met His
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            20                  25                  30          

Gln Asp Gln Glu Gly Asp Thr Asp Ala Gly Leu Lys Glu Ser Pro Leu 
        35                  40                  45              

Gln Thr Pro Thr Glu Asp Gly Ser Glu Glu Pro Gly Ser Glu Thr Ser 
    50                  55                  60                  

Asp Ala Lys Ser Thr Pro Thr Ala Glu Ala Glu Glu Ala Gly Ile Gly 
65                  70                  75                  80  

Asp Thr Pro Ser Leu Glu Asp Glu Ala Ala Gly His Val Thr Gln Ala 
                85                  90                  95      

Arg Met Val Ser Lys Ser Lys Asp Gly Thr Gly Ser Asp Asp Lys Lys 
            100                 105                 110         

Ala Lys Gly Ala Asp Gly Lys Thr Lys Ile Ala Thr Pro Arg Gly Ala 
        115                 120                 125             

Ala Pro Pro Gly Gln Lys Gly Gln Ala Asn Ala Thr Arg Ile Pro Ala 
    130                 135                 140                 

Lys Thr Pro Pro Ala Pro Lys Thr Pro Pro Ser Ser Gly Glu Pro Pro 
145                 150                 155                 160 

Lys Ser Gly Asp Arg Ser Gly Tyr Ser Ser Pro Gly Ser Pro Gly Thr 
                165                 170                 175     

Pro Gly Ser Arg Ser Arg Thr Pro Ser Leu Pro Thr Pro Pro Thr Arg 
            180                 185                 190         

Glu Pro Lys Lys Val Ala Val Val Arg Thr Pro Pro Lys Ser Pro Ser 
        195                 200                 205             

Ser Ala Lys Ser Arg Leu Gln Thr Ala Pro Val Pro Met Pro Asp Leu 
    210                 215                 220                 

Lys Asn Val Lys Ser Lys Ile Gly Ser Thr Glu Asn Leu Lys His Gln 
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20 25 30

Gln Asp Gln Glu Gly Asp Thr Asp Ala Gly Leu Lys Glu Ser Pro Leu
35 40 45

Gln Thr Pro Thr Glu Asp Gly Ser Glu Glu Pro Gly Ser Glu Thr Ser
50 55 60

Asp Ala Lys Ser Thr Pro Thr Ala Glu Ala Glu Glu Ala Gly Ile Gly
65 70 75 80

Asp Thr Pro Ser Leu Glu Asp Glu Ala Ala Gly His Val Thr Gln Ala
85 90 95

Arg Met Val Ser Lys Ser Lys Asp Gly Thr Gly Ser Asp Asp Lys Lys
100 105 110

Ala Lys Gly Ala Asp Gly Lys Thr Lys Ile Ala Thr Pro Arg Gly Ala
115 120 125

Ala Pro Pro Gly Gln Lys Gly Gln Ala Asn Ala Thr Arg Ile Pro Ala
130 135 140

Lys Thr Pro Pro Ala Pro Lys Thr Pro Pro Ser Ser Gly Glu Pro Pro
145 150 155 160

Lys Ser Gly Asp Arg Ser Gly Tyr Ser Ser Pro Gly Ser Pro Gly Thr
165 170 175

Pro Gly Ser Arg Ser Arg Thr Pro Ser Leu Pro Thr Pro Pro Thr Arg
180 185 190

Glu Pro Lys Lys Val Ala Val Val Arg Thr Pro Pro Lys Ser Pro Ser
195 200 205

Ser Ala Lys Ser Arg Leu Gln Thr Ala Pro Val Pro Met Pro Asp Leu
210 215 220

Lys Asn Val Lys Ser Lys Ile Gly Ser Thr Glu Asn Leu Lys His Gln
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225                 230                 235                 240 

Pro Gly Gly Gly Lys Val Gln Ile Ile Asn Lys Lys Leu Asp Leu Ser 
                245                 250                 255     

Asn Val Gln Ser Lys Cys Gly Ser Lys Asp Asn Ile Lys His Val Pro 
            260                 265                 270         

Gly Gly Gly Ser Val Gln Ile Val Tyr Lys Pro Val Asp Leu Ser Lys 
        275                 280                 285             

Val Thr Ser Lys Cys Gly Ser Leu Gly Asn Ile His His Lys Pro Gly 
    290                 295                 300                 

Gly Gly Gln Val Glu Val Lys Ser Glu Lys Leu Asp Phe Lys Asp Arg 
305                 310                 315                 320 

Val Gln Ser Lys Ile Gly Ser Leu Asp Asn Ile Thr His Val Pro Gly 
                325                 330                 335     

Gly Gly Asn Lys Lys Ile Glu Thr His Lys Leu Thr Phe Arg Glu Asn 
            340                 345                 350         

Ala Lys Ala Lys Thr Asp His Gly Ala Glu Ile Val Tyr Lys Ser Pro 
        355                 360                 365             

Val Val Ser Gly Asp Thr Ser Pro Arg His Leu Ser Asn Val Ser Ser 
    370                 375                 380                 

Thr Gly Ser Ile Asp Met Val Asp Ser Pro Gln Leu Ala Thr Leu Ala 
385                 390                 395                 400 

Asp Glu Val Ser Ala Ser Leu Ala Lys Gln Gly Leu 
                405                 410         

<210>  3
<211>  383
<212>  PRT
<213>  Homo sapiens
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225 230 235 240

Pro Gly Gly Gly Lys Val Gln Ile Ile Asn Lys Lys Leu Asp Leu Ser
245 250 255

Asn Val Gln Ser Lys Cys Gly Ser Lys Asp Asn Ile Lys His Val Pro

260 265 270

Gly Gly Gly Ser Val Gln Ile Val Tyr Lys Pro Val Asp Leu Ser Lys
275 280 285

Val Thr Ser Lys Cys Gly Ser Leu Gly Asn Ile His His Lys Pro Gly

290 295 300

Gly Gly Gln Val Glu Val Lys Ser Glu Lys Leu Asp Phe Lys Asp Arg
305 310 315 320

Val Gln Ser Lys Ile Gly Ser Leu Asp Asn Ile Thr His Val Pro Gly
325 330 335

Gly Gly Asn Lys Lys Ile Glu Thr His Lys Leu Thr Phe Arg Glu Asn
340 345 350

Ala Lys Ala Lys Thr Asp His Gly Ala Glu Ile Val Tyr Lys Ser Pro

355 360 365

Val Val Ser Gly Asp Thr Ser Pro Arg His Leu Ser Asn Val Ser Ser
370 375 380

Thr Gly Ser Ile Asp Met Val Asp Ser Pro Gln Leu Ala Thr Leu Ala
385 390 395 400

Asp Glu Val Ser Ala Ser Leu Ala Lys Gln Gly Leu
405 410

<210> 3

<211> 383

<212> PRT

<213> Homo sapiens
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<400>  3

Met Ala Glu Pro Arg Gln Glu Phe Glu Val Met Glu Asp His Ala Gly 
1               5                   10                  15      

Thr Tyr Gly Leu Gly Asp Arg Lys Asp Gln Gly Gly Tyr Thr Met His 
            20                  25                  30          

Gln Asp Gln Glu Gly Asp Thr Asp Ala Gly Leu Lys Ala Glu Glu Ala 
        35                  40                  45              

Gly Ile Gly Asp Thr Pro Ser Leu Glu Asp Glu Ala Ala Gly His Val 
    50                  55                  60                  

Thr Gln Ala Arg Met Val Ser Lys Ser Lys Asp Gly Thr Gly Ser Asp 
65                  70                  75                  80  

Asp Lys Lys Ala Lys Gly Ala Asp Gly Lys Thr Lys Ile Ala Thr Pro 
                85                  90                  95      

Arg Gly Ala Ala Pro Pro Gly Gln Lys Gly Gln Ala Asn Ala Thr Arg 
            100                 105                 110         

Ile Pro Ala Lys Thr Pro Pro Ala Pro Lys Thr Pro Pro Ser Ser Gly 
        115                 120                 125             

Glu Pro Pro Lys Ser Gly Asp Arg Ser Gly Tyr Ser Ser Pro Gly Ser 
    130                 135                 140                 

Pro Gly Thr Pro Gly Ser Arg Ser Arg Thr Pro Ser Leu Pro Thr Pro 
145                 150                 155                 160 

Pro Thr Arg Glu Pro Lys Lys Val Ala Val Val Arg Thr Pro Pro Lys 
                165                 170                 175     

Ser Pro Ser Ser Ala Lys Ser Arg Leu Gln Thr Ala Pro Val Pro Met 
            180                 185                 190         

Pro Asp Leu Lys Asn Val Lys Ser Lys Ile Gly Ser Thr Glu Asn Leu 
        195                 200                 205             
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<400> 3

Met Ala Glu Pro Arg Gln Glu Phe Glu Val Met Glu Asp His Ala Gly
1 5 10 15

Thr Tyr Gly Leu Gly Asp Arg Lys Asp Gln Gly Gly Tyr Thr Met His
20 25 30

Gln Asp Gln Glu Gly Asp Thr Asp Ala Gly Leu Lys Ala Glu Glu Ala
35 40 45

Gly Ile Gly Asp Thr Pro Ser Leu Glu Asp Glu Ala Ala Gly His Val
50 55 60

Thr Gln Ala Arg Met Val Ser Lys Ser Lys Asp Gly Thr Gly Ser Asp
65 70 75 80

Asp Lys Lys Ala Lys Gly Ala Asp Gly Lys Thr Lys Ile Ala Thr Pro
85 90 95

Arg Gly Ala Ala Pro Pro Gly Gln Lys Gly Gln Ala Asn Ala Thr Arg
100 105 110

Ile Pro Ala Lys Thr Pro Pro Ala Pro Lys Thr Pro Pro Ser Ser Gly
115 120 125

Glu Pro Pro Lys Ser Gly Asp Arg Ser Gly Tyr Ser Ser Pro Gly Ser
130 135 140

Pro Gly Thr Pro Gly Ser Arg Ser Arg Thr Pro Ser Leu Pro Thr Pro
145 150 155 160

Pro Thr Arg Glu Pro Lys Lys Val Ala Val Val Arg Thr Pro Pro Lys
165 170 175

Ser Pro Ser Ser Ala Lys Ser Arg Leu Gln Thr Ala Pro Val Pro Met
180 185 190

Pro Asp Leu Lys Asn Val Lys Ser Lys Ile Gly Ser Thr Glu Asn Leu
195 200 205
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Lys His Gln Pro Gly Gly Gly Lys Val Gln Ile Ile Asn Lys Lys Leu 
    210                 215                 220                 

Asp Leu Ser Asn Val Gln Ser Lys Cys Gly Ser Lys Asp Asn Ile Lys 
225                 230                 235                 240 

His Val Pro Gly Gly Gly Ser Val Gln Ile Val Tyr Lys Pro Val Asp 
                245                 250                 255     

Leu Ser Lys Val Thr Ser Lys Cys Gly Ser Leu Gly Asn Ile His His 
            260                 265                 270         

Lys Pro Gly Gly Gly Gln Val Glu Val Lys Ser Glu Lys Leu Asp Phe 
        275                 280                 285             

Lys Asp Arg Val Gln Ser Lys Ile Gly Ser Leu Asp Asn Ile Thr His 
    290                 295                 300                 

Val Pro Gly Gly Gly Asn Lys Lys Ile Glu Thr His Lys Leu Thr Phe 
305                 310                 315                 320 

Arg Glu Asn Ala Lys Ala Lys Thr Asp His Gly Ala Glu Ile Val Tyr 
                325                 330                 335     

Lys Ser Pro Val Val Ser Gly Asp Thr Ser Pro Arg His Leu Ser Asn 
            340                 345                 350         

Val Ser Ser Thr Gly Ser Ile Asp Met Val Asp Ser Pro Gln Leu Ala 
        355                 360                 365             

Thr Leu Ala Asp Glu Val Ser Ala Ser Leu Ala Lys Gln Gly Leu 
    370                 375                 380             

<210>  4
<211>  410
<212>  PRT
<213>  Homo sapiens

<400>  4
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Lys His Gln Pro Gly Gly Gly Lys Val Gln Ile Ile Asn Lys Lys Leu
210 215 220

Asp Leu Ser Asn Val Gln Ser Lys Cys Gly Ser Lys Asp Asn Ile Lys
225 230 235 240

His Val Pro Gly Gly Gly Ser Val Gln Ile Val Tyr Lys Pro Val Asp
245 250 255

Leu Ser Lys Val Thr Ser Lys Cys Gly Ser Leu Gly Asn Ile His His
260 265 270

Lys Pro Gly Gly Gly Gln Val Glu Val Lys Ser Glu Lys Leu Asp Phe
275 280 285

Lys Asp Arg Val Gln Ser Lys Ile Gly Ser Leu Asp Asn Ile Thr His
290 295 300

Val Pro Gly Gly Gly Asn Lys Lys Ile Glu Thr His Lys Leu Thr Phe
305 310 315 320

Arg Glu Asn Ala Lys Ala Lys Thr Asp His Gly Ala Glu Ile Val Tyr
325 330 335

Lys Ser Pro Val Val Ser Gly Asp Thr Ser Pro Arg His Leu Ser Asn
340 345 350

Val Ser Ser Thr Gly Ser Ile Asp Met Val Asp Ser Pro Gln Leu Ala
355 360 365

Thr Leu Ala Asp Glu Val Ser Ala Ser Leu Ala Lys Gln Gly Leu
370 375 380

<210> 4
<211> 410
<212> PRT

<213> Homo sapiens

<400> 4
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Met Ala Glu Pro Arg Gln Glu Phe Glu Val Met Glu Asp His Ala Gly 
1               5                   10                  15      

Thr Tyr Gly Leu Gly Asp Arg Lys Asp Gln Gly Gly Tyr Thr Met His 
            20                  25                  30          

Gln Asp Gln Glu Gly Asp Thr Asp Ala Gly Leu Lys Glu Ser Pro Leu 
        35                  40                  45              

Gln Thr Pro Thr Glu Asp Gly Ser Glu Glu Pro Gly Ser Glu Thr Ser 
    50                  55                  60                  

Asp Ala Lys Ser Thr Pro Thr Ala Glu Asp Val Thr Ala Pro Leu Val 
65                  70                  75                  80  

Asp Glu Gly Ala Pro Gly Lys Gln Ala Ala Ala Gln Pro His Thr Glu 
                85                  90                  95      

Ile Pro Glu Gly Thr Thr Ala Glu Glu Ala Gly Ile Gly Asp Thr Pro 
            100                 105                 110         

Ser Leu Glu Asp Glu Ala Ala Gly His Val Thr Gln Ala Arg Met Val 
        115                 120                 125             

Ser Lys Ser Lys Asp Gly Thr Gly Ser Asp Asp Lys Lys Ala Lys Gly 
    130                 135                 140                 

Ala Asp Gly Lys Thr Lys Ile Ala Thr Pro Arg Gly Ala Ala Pro Pro 
145                 150                 155                 160 

Gly Gln Lys Gly Gln Ala Asn Ala Thr Arg Ile Pro Ala Lys Thr Pro 
                165                 170                 175     

Pro Ala Pro Lys Thr Pro Pro Ser Ser Gly Glu Pro Pro Lys Ser Gly 
            180                 185                 190         

Asp Arg Ser Gly Tyr Ser Ser Pro Gly Ser Pro Gly Thr Pro Gly Ser 
        195                 200                 205             
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Met Ala Glu Pro Arg Gln Glu Phe Glu Val Met Glu Asp His Ala Gly
1 5 10 15

Thr Tyr Gly Leu Gly Asp Arg Lys Asp Gln Gly Gly Tyr Thr Met His
20 25 30

Gln Asp Gln Glu Gly Asp Thr Asp Ala Gly Leu Lys Glu Ser Pro Leu
35 40 45

Gln Thr Pro Thr Glu Asp Gly Ser Glu Glu Pro Gly Ser Glu Thr Ser
50 55 60

Asp Ala Lys Ser Thr Pro Thr Ala Glu Asp Val Thr Ala Pro Leu Val
65 70 75 80

Asp Glu Gly Ala Pro Gly Lys Gln Ala Ala Ala Gln Pro His Thr Glu
85 90 95

Ile Pro Glu Gly Thr Thr Ala Glu Glu Ala Gly Ile Gly Asp Thr Pro
100 105 110

Ser Leu Glu Asp Glu Ala Ala Gly His Val Thr Gln Ala Arg Met Val
115 120 125

Ser Lys Ser Lys Asp Gly Thr Gly Ser Asp Asp Lys Lys Ala Lys Gly
130 135 140

Ala Asp Gly Lys Thr Lys Ile Ala Thr Pro Arg Gly Ala Ala Pro Pro
145 150 155 160

Gly Gln Lys Gly Gln Ala Asn Ala Thr Arg Ile Pro Ala Lys Thr Pro
165 170 175

Pro Ala Pro Lys Thr Pro Pro Ser Ser Gly Glu Pro Pro Lys Ser Gly
180 185 190

Asp Arg Ser Gly Tyr Ser Ser Pro Gly Ser Pro Gly Thr Pro Gly Ser
195 200 205
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Arg Ser Arg Thr Pro Ser Leu Pro Thr Pro Pro Thr Arg Glu Pro Lys 
    210                 215                 220                 

Lys Val Ala Val Val Arg Thr Pro Pro Lys Ser Pro Ser Ser Ala Lys 
225                 230                 235                 240 

Ser Arg Leu Gln Thr Ala Pro Val Pro Met Pro Asp Leu Lys Asn Val 
                245                 250                 255     

Lys Ser Lys Ile Gly Ser Thr Glu Asn Leu Lys His Gln Pro Gly Gly 
            260                 265                 270         

Gly Lys Val Gln Ile Val Tyr Lys Pro Val Asp Leu Ser Lys Val Thr 
        275                 280                 285             

Ser Lys Cys Gly Ser Leu Gly Asn Ile His His Lys Pro Gly Gly Gly 
    290                 295                 300                 

Gln Val Glu Val Lys Ser Glu Lys Leu Asp Phe Lys Asp Arg Val Gln 
305                 310                 315                 320 

Ser Lys Ile Gly Ser Leu Asp Asn Ile Thr His Val Pro Gly Gly Gly 
                325                 330                 335     

Asn Lys Lys Ile Glu Thr His Lys Leu Thr Phe Arg Glu Asn Ala Lys 
            340                 345                 350         

Ala Lys Thr Asp His Gly Ala Glu Ile Val Tyr Lys Ser Pro Val Val 
        355                 360                 365             

Ser Gly Asp Thr Ser Pro Arg His Leu Ser Asn Val Ser Ser Thr Gly 
    370                 375                 380                 

Ser Ile Asp Met Val Asp Ser Pro Gln Leu Ala Thr Leu Ala Asp Glu 
385                 390                 395                 400 

Val Ser Ala Ser Leu Ala Lys Gln Gly Leu 
                405                 410 
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Arg Ser Arg Thr Pro Ser Leu Pro Thr Pro Pro Thr Arg Glu Pro Lys

210 215 220

Lys Val Ala Val Val Arg Thr Pro Pro Lys Ser Pro Ser Ser Ala Lys

225 230 235 240

Ser Arg Leu Gln Thr Ala Pro Val Pro Met Pro Asp Leu Lys Asn Val

245 250 255

Lys Ser Lys Ile Gly Ser Thr Glu Asn Leu Lys His Gln Pro Gly Gly

260 265 270

Gly Lys Val Gln Ile Val Tyr Lys Pro Val Asp Leu Ser Lys Val Thr

275 280 285

Ser Lys Cys Gly Ser Leu Gly Asn Ile His His Lys Pro Gly Gly Gly

290 295 300

Gln Val Glu Val Lys Ser Glu Lys Leu Asp Phe Lys Asp Arg Val Gln

305 310 315 320

Ser Lys Ile Gly Ser Leu Asp Asn Ile Thr His Val Pro Gly Gly Gly

325 330 335

Asn Lys Lys Ile Glu Thr His Lys Leu Thr Phe Arg Glu Asn Ala Lys

340 345 350

Ala Lys Thr Asp His Gly Ala Glu Ile Val Tyr Lys Ser Pro Val Val

355 360 365

Ser Gly Asp Thr Ser Pro Arg His Leu Ser Asn Val Ser Ser Thr Gly

370 375 380

Ser Ile Asp Met Val Asp Ser Pro Gln Leu Ala Thr Leu Ala Asp Glu

385 390 395 400

Val Ser Ala Ser Leu Ala Lys Gln Gly Leu
405 410
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<210>  5
<211>  381
<212>  PRT
<213>  Homo sapiens

<400>  5

Met Ala Glu Pro Arg Gln Glu Phe Glu Val Met Glu Asp His Ala Gly 
1               5                   10                  15      

Thr Tyr Gly Leu Gly Asp Arg Lys Asp Gln Gly Gly Tyr Thr Met His 
            20                  25                  30          

Gln Asp Gln Glu Gly Asp Thr Asp Ala Gly Leu Lys Glu Ser Pro Leu 
        35                  40                  45              

Gln Thr Pro Thr Glu Asp Gly Ser Glu Glu Pro Gly Ser Glu Thr Ser 
    50                  55                  60                  

Asp Ala Lys Ser Thr Pro Thr Ala Glu Ala Glu Glu Ala Gly Ile Gly 
65                  70                  75                  80  

Asp Thr Pro Ser Leu Glu Asp Glu Ala Ala Gly His Val Thr Gln Ala 
                85                  90                  95      

Arg Met Val Ser Lys Ser Lys Asp Gly Thr Gly Ser Asp Asp Lys Lys 
            100                 105                 110         

Ala Lys Gly Ala Asp Gly Lys Thr Lys Ile Ala Thr Pro Arg Gly Ala 
        115                 120                 125             

Ala Pro Pro Gly Gln Lys Gly Gln Ala Asn Ala Thr Arg Ile Pro Ala 
    130                 135                 140                 

Lys Thr Pro Pro Ala Pro Lys Thr Pro Pro Ser Ser Gly Glu Pro Pro 
145                 150                 155                 160 

Lys Ser Gly Asp Arg Ser Gly Tyr Ser Ser Pro Gly Ser Pro Gly Thr 
                165                 170                 175     
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<210> 5

<211> 381

<212> PRT

<213> Homo sapiens

<400> 5

Met Ala Glu Pro Arg Gln Glu Phe Glu Val Met Glu Asp His Ala Gly
1 5 10 15

Thr Tyr Gly Leu Gly Asp Arg Lys Asp Gln Gly Gly Tyr Thr Met His
20 25 30

Gln Asp Gln Glu Gly Asp Thr Asp Ala Gly Leu Lys Glu Ser Pro Leu
35 40 45

Gln Thr Pro Thr Glu Asp Gly Ser Glu Glu Pro Gly Ser Glu Thr Ser
50 55 60

Asp Ala Lys Ser Thr Pro Thr Ala Glu Ala Glu Glu Ala Gly Ile Gly
65 70 75 80

Asp Thr Pro Ser Leu Glu Asp Glu Ala Ala Gly His Val Thr Gln Ala
85 90 95

Arg Met Val Ser Lys Ser Lys Asp Gly Thr Gly Ser Asp Asp Lys Lys
100 105 110

Ala Lys Gly Ala Asp Gly Lys Thr Lys Ile Ala Thr Pro Arg Gly Ala
115 120 125

Ala Pro Pro Gly Gln Lys Gly Gln Ala Asn Ala Thr Arg Ile Pro Ala
130 135 140

Lys Thr Pro Pro Ala Pro Lys Thr Pro Pro Ser Ser Gly Glu Pro Pro
145 150 155 160

Lys Ser Gly Asp Arg Ser Gly Tyr Ser Ser Pro Gly Ser Pro Gly Thr
165 170 175
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Pro Gly Ser Arg Ser Arg Thr Pro Ser Leu Pro Thr Pro Pro Thr Arg 
            180                 185                 190         

Glu Pro Lys Lys Val Ala Val Val Arg Thr Pro Pro Lys Ser Pro Ser 
        195                 200                 205             

Ser Ala Lys Ser Arg Leu Gln Thr Ala Pro Val Pro Met Pro Asp Leu 
    210                 215                 220                 

Lys Asn Val Lys Ser Lys Ile Gly Ser Thr Glu Asn Leu Lys His Gln 
225                 230                 235                 240 

Pro Gly Gly Gly Lys Val Gln Ile Val Tyr Lys Pro Val Asp Leu Ser 
                245                 250                 255     

Lys Val Thr Ser Lys Cys Gly Ser Leu Gly Asn Ile His His Lys Pro 
            260                 265                 270         

Gly Gly Gly Gln Val Glu Val Lys Ser Glu Lys Leu Asp Phe Lys Asp 
        275                 280                 285             

Arg Val Gln Ser Lys Ile Gly Ser Leu Asp Asn Ile Thr His Val Pro 
    290                 295                 300                 

Gly Gly Gly Asn Lys Lys Ile Glu Thr His Lys Leu Thr Phe Arg Glu 
305                 310                 315                 320 

Asn Ala Lys Ala Lys Thr Asp His Gly Ala Glu Ile Val Tyr Lys Ser 
                325                 330                 335     

Pro Val Val Ser Gly Asp Thr Ser Pro Arg His Leu Ser Asn Val Ser 
            340                 345                 350         

Ser Thr Gly Ser Ile Asp Met Val Asp Ser Pro Gln Leu Ala Thr Leu 
        355                 360                 365             

Ala Asp Glu Val Ser Ala Ser Leu Ala Lys Gln Gly Leu 
    370                 375                 380     

Page 11

508111SEQLST. TXT

Pro Gly Ser Arg Ser Arg Thr Pro Ser Leu Pro Thr Pro Pro Thr Arg
180 185 190

Glu Pro Lys Lys Val Ala Val Val Arg Thr Pro Pro Lys Ser Pro Ser
195 200 205

Ser Ala Lys Ser Arg Leu Gln Thr Ala Pro Val Pro Met Pro Asp Leu
210 215 220

Lys Asn Val Lys Ser Lys Ile Gly Ser Thr Glu Asn Leu Lys His Gln
225 230 235 240

Pro Gly Gly Gly Lys Val Gln Ile Val Tyr Lys Pro Val Asp Leu Ser
245 250 255

Lys Val Thr Ser Lys Cys Gly Ser Leu Gly Asn Ile His His Lys Pro
260 265 270

Gly Gly Gly Gln Val Glu Val Lys Ser Glu Lys Leu Asp Phe Lys Asp
275 280 285

Arg Val Gln Ser Lys Ile Gly Ser Leu Asp Asn Ile Thr His Val Pro
290 295 300

Gly Gly Gly Asn Lys Lys Ile Glu Thr His Lys Leu Thr Phe Arg Glu
305 310 315 320

Asn Ala Lys Ala Lys Thr Asp His Gly Ala Glu Ile Val Tyr Lys Ser
325 330 335

Pro Val Val Ser Gly Asp Thr Ser Pro Arg His Leu Ser Asn Val Ser
340 345 350

Ser Thr Gly Ser Ile Asp Met Val Asp Ser Pro Gln Leu Ala Thr Leu
355 360 365

Ala Asp Glu Val Ser Ala Ser Leu Ala Lys Gln Gly Leu
370 375 380
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<210>  6
<211>  352
<212>  PRT
<213>  Homo sapiens

<400>  6

Met Ala Glu Pro Arg Gln Glu Phe Glu Val Met Glu Asp His Ala Gly 
1               5                   10                  15      

Thr Tyr Gly Leu Gly Asp Arg Lys Asp Gln Gly Gly Tyr Thr Met His 
            20                  25                  30          

Gln Asp Gln Glu Gly Asp Thr Asp Ala Gly Leu Lys Ala Glu Glu Ala 
        35                  40                  45              

Gly Ile Gly Asp Thr Pro Ser Leu Glu Asp Glu Ala Ala Gly His Val 
    50                  55                  60                  

Thr Gln Ala Arg Met Val Ser Lys Ser Lys Asp Gly Thr Gly Ser Asp 
65                  70                  75                  80  

Asp Lys Lys Ala Lys Gly Ala Asp Gly Lys Thr Lys Ile Ala Thr Pro 
                85                  90                  95      

Arg Gly Ala Ala Pro Pro Gly Gln Lys Gly Gln Ala Asn Ala Thr Arg 
            100                 105                 110         

Ile Pro Ala Lys Thr Pro Pro Ala Pro Lys Thr Pro Pro Ser Ser Gly 
        115                 120                 125             

Glu Pro Pro Lys Ser Gly Asp Arg Ser Gly Tyr Ser Ser Pro Gly Ser 
    130                 135                 140                 

Pro Gly Thr Pro Gly Ser Arg Ser Arg Thr Pro Ser Leu Pro Thr Pro 
145                 150                 155                 160 

Pro Thr Arg Glu Pro Lys Lys Val Ala Val Val Arg Thr Pro Pro Lys 
                165                 170                 175     

Ser Pro Ser Ser Ala Lys Ser Arg Leu Gln Thr Ala Pro Val Pro Met 
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<210> 6

<211> 352

<212> PRT

<213> Homo sapiens

<400> 6

Met Ala Glu Pro Arg Gln Glu Phe Glu Val Met Glu Asp His Ala Gly
1 5 10 15

Thr Tyr Gly Leu Gly Asp Arg Lys Asp Gln Gly Gly Tyr Thr Met His
20 25 30

Gln Asp Gln Glu Gly Asp Thr Asp Ala Gly Leu Lys Ala Glu Glu Ala
35 40 45

Gly Ile Gly Asp Thr Pro Ser Leu Glu Asp Glu Ala Ala Gly His Val
50 55 60

Thr Gln Ala Arg Met Val Ser Lys Ser Lys Asp Gly Thr Gly Ser Asp
65 70 75 80

Asp Lys Lys Ala Lys Gly Ala Asp Gly Lys Thr Lys Ile Ala Thr Pro
85 90 95

Arg Gly Ala Ala Pro Pro Gly Gln Lys Gly Gln Ala Asn Ala Thr Arg
100 105 110

Ile Pro Ala Lys Thr Pro Pro Ala Pro Lys Thr Pro Pro Ser Ser Gly
115 120 125

Glu Pro Pro Lys Ser Gly Asp Arg Ser Gly Tyr Ser Ser Pro Gly Ser
130 135 140

Pro Gly Thr Pro Gly Ser Arg Ser Arg Thr Pro Ser Leu Pro Thr Pro
145 150 155 160

Pro Thr Arg Glu Pro Lys Lys Val Ala Val Val Arg Thr Pro Pro Lys
165 170 175

Ser Pro Ser Ser Ala Lys Ser Arg Leu Gln Thr Ala Pro Val Pro Met
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            180                 185                 190         

Pro Asp Leu Lys Asn Val Lys Ser Lys Ile Gly Ser Thr Glu Asn Leu 
        195                 200                 205             

Lys His Gln Pro Gly Gly Gly Lys Val Gln Ile Val Tyr Lys Pro Val 
    210                 215                 220                 

Asp Leu Ser Lys Val Thr Ser Lys Cys Gly Ser Leu Gly Asn Ile His 
225                 230                 235                 240 

His Lys Pro Gly Gly Gly Gln Val Glu Val Lys Ser Glu Lys Leu Asp 
                245                 250                 255     

Phe Lys Asp Arg Val Gln Ser Lys Ile Gly Ser Leu Asp Asn Ile Thr 
            260                 265                 270         

His Val Pro Gly Gly Gly Asn Lys Lys Ile Glu Thr His Lys Leu Thr 
        275                 280                 285             

Phe Arg Glu Asn Ala Lys Ala Lys Thr Asp His Gly Ala Glu Ile Val 
    290                 295                 300                 

Tyr Lys Ser Pro Val Val Ser Gly Asp Thr Ser Pro Arg His Leu Ser 
305                 310                 315                 320 

Asn Val Ser Ser Thr Gly Ser Ile Asp Met Val Asp Ser Pro Gln Leu 
                325                 330                 335     

Ala Thr Leu Ala Asp Glu Val Ser Ala Ser Leu Ala Lys Gln Gly Leu 
            340                 345                 350         

<210>  7
<211>  112
<212>  PRT
<213>  Artificial

<220>
<223>  Synthesized

<400>  7
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180 185 190

Pro Asp Leu Lys Asn Val Lys Ser Lys Ile Gly Ser Thr Glu Asn Leu
195 200 205

Lys His Gln Pro Gly Gly Gly Lys Val Gln Ile Val Tyr Lys Pro Val
210 215 220

Asp Leu Ser Lys Val Thr Ser Lys Cys Gly Ser Leu Gly Asn Ile His
225 230 235 240

His Lys Pro Gly Gly Gly Gln Val Glu Val Lys Ser Glu Lys Leu Asp
245 250 255

Phe Lys Asp Arg Val Gln Ser Lys Ile Gly Ser Leu Asp Asn Ile Thr
260 265 270

His Val Pro Gly Gly Gly Asn Lys Lys Ile Glu Thr His Lys Leu Thr
275 280 285

Phe Arg Glu Asn Ala Lys Ala Lys Thr Asp His Gly Ala Glu Ile Val
290 295 300

Tyr Lys Ser Pro Val Val Ser Gly Asp Thr Ser Pro Arg His Leu Ser
305 310 315 320

Asn Val Ser Ser Thr Gly Ser Ile Asp Met Val Asp Ser Pro Gln Leu
325 330 335

Ala Thr Leu Ala Asp Glu Val Ser Ala Ser Leu Ala Lys Gln Gly Leu
340 345 350

<210> 7

<211> 112

<212> PRT

<213> Artificial

<220>

<223> Synthesized

<400> 7
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Glu Val Gln Leu Gln Gln Ser Gly Ala Glu Leu Val Arg Ser Gly Ala 
1               5                   10                  15      

Ser Val Arg Leu Ser Cys Thr Ala Ser Gly Phe Asn Ile Lys Asp Tyr 
            20                  25                  30          

Tyr Met His Trp Val Arg Gln Arg Pro Glu Gln Gly Leu Glu Trp Ile 
        35                  40                  45              

Gly Trp Ile Asp Pro Glu Asn Gly Asp Thr Val Tyr Ala Pro Lys Phe 
    50                  55                  60                  

Gln Gly Lys Ala Thr Met Thr Ser Asp Thr Ser Ser Asn Thr Ala Tyr 
65                  70                  75                  80  

Leu His Leu Ser Ser Leu Thr Ser Glu Asp Thr Ala Val Tyr Tyr Cys 
                85                  90                  95      

Ser Pro Leu Asp Phe Trp Gly Gln Gly Thr Thr Leu Thr Val Ser Ser 
            100                 105                 110         

<210>  8
<211>  113
<212>  PRT
<213>  Artificial

<220>
<223>  Synthesized

<400>  8

Asp Val Val Met Thr Gln Thr Pro Leu Thr Leu Ser Val Thr Ile Gly 
1               5                   10                  15      

Gln Pro Ala Ser Ile Ser Cys Lys Ser Ser Gln Ser Leu Leu Asp Ser 
            20                  25                  30          

Asp Gly Lys Thr Tyr Leu Asn Trp Leu Leu Gln Arg Pro Gly Gln Ser 
        35                  40                  45              

Pro Lys Arg Leu Ile Tyr Leu Val Ser Lys Leu Asp Ser Gly Val Pro 
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Glu Val Gln Leu Gln Gln Ser Gly Ala Glu Leu Val Arg Ser Gly Ala
1 5 10 15

Ser Val Arg Leu Ser Cys Thr Ala Ser Gly Phe Asn Ile Lys Asp Tyr
20 25 30

Tyr Met His Trp Val Arg Gln Arg Pro Glu Gln Gly Leu Glu Trp Ile
35 40 45

Gly Trp Ile Asp Pro Glu Asn Gly Asp Thr Val Tyr Ala Pro Lys Phe
50 55 60

Gln Gly Lys Ala Thr Met Thr Ser Asp Thr Ser Ser Asn Thr Ala Tyr
65 70 75 80

Leu His Leu Ser Ser Leu Thr Ser Glu Asp Thr Ala Val Tyr Tyr Cys
85 90 95

Ser Pro Leu Asp Phe Trp Gly Gln Gly Thr Thr Leu Thr Val Ser Ser
100 105 110

<210> 8

<211> 113

<212> PRT

<213> Artificial

<220>

<223> Synthesized

<400> 8

Asp Val Val Met Thr Gln Thr Pro Leu Thr Leu Ser Val Thr Ile Gly
1 5 10 15

Gln Pro Ala Ser Ile Ser Cys Lys Ser Ser Gln Ser Leu Leu Asp Ser
20 25 30

Asp Gly Lys Thr Tyr Leu Asn Trp Leu Leu Gln Arg Pro Gly Gln Ser
35 40 45

Pro Lys Arg Leu Ile Tyr Leu Val Ser Lys Leu Asp Ser Gly Val Pro
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    50                  55                  60                  

Asp Arg Phe Thr Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Lys Ile 
65                  70                  75                  80  

Arg Arg Val Glu Ala Glu Asp Leu Gly Val Tyr Tyr Cys Trp Gln Gly 
                85                  90                  95      

Thr Leu Phe Pro Tyr Thr Phe Gly Gly Gly Thr Lys Leu Glu Ile Lys 
            100                 105                 110         

Arg 
    

<210>  9
<211>  393
<212>  DNA
<213>  Artificial

<220>
<223>  Synthesized

<400>  9
atgaaatgca gctgggtcat cttcttcctg atggcagtgg ttataggaat caattcagag       60

gttcagctgc agcagtctgg ggcagagctt gtgaggtcag gggcctcagt caggttgtcc      120

tgcacagctt ctggcttcaa cattaaggac tactatatgc actgggtgag gcagaggcct      180

gaacagggcc tggagtggat tggatggatt gatcctgaga atggtgatac tgtatatgcc      240

ccgaagttcc agggcaaggc cactatgact tcagacacat cctccaacac agcctacctg      300

cacctcagca gcctgacatc tgaagacact gccgtctatt actgtagccc ccttgacttc      360

tggggccaag gcaccactct cacagtctcc tca                                   393

<210>  10
<211>  399
<212>  DNA
<213>  Artificial

<220>
<223>  Synthesized

<400>  10
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50 55 60

Asp Arg Phe Thr Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Lys Ile
65 70 75 80

Arg Arg Val Glu Ala Glu Asp Leu Gly Val Tyr Tyr Cys Trp Gln Gly
85 90 95

Thr Leu Phe Pro Tyr Thr Phe Gly Gly Gly Thr Lys Leu Glu Ile Lys
100 105 110

Arg

<210> 9

<211> 393

<212> DNA
<213> Artificial

<220>

<223> Synthesized

<400> 9

atgaaatgca gctgggtcat cttcttcctg atggcagtgg ttataggaat caattcagag 60

gttcagctgc agcagtctgg ggcagagctt gtgaggtcag gggcctcagt caggttgtco 120

tgcacagctt ctggcttcaa cattaaggad tactatatgo actgggtgag gcagaggcct 180

gaacagggcc tggagtggat tggatggatt gatcctgaga atggtgatac tgtatatgcc 240

ccgaagttcc agggcaaggc cactatgact tcagacacat cctccaacac agcctacctg 300

cacctcagca gcctgacatc tgaagacact gccgtctatt actgtagccc ccttgactto 360

tggggccaag gcaccactct cacagtctcc tca 393

<210> 10

<211> 399

<212> DNA
<213> Artificial

<220>

<223> Synthesized

<400> 10
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atgatgagtc ctgcccagtt cctgtttctg ttagtactct ggattcggga aaccaacggt       60

gatgttgtga tgacccagac tccactcact ttgtcggtta ccattggaca accagcctcc      120

atctcttgca agtcaagtca gagcctctta gatagtgatg gaaagacata tttgaattgg      180

ttgttacaga ggccaggcca gtctccaaag cgcctaatct atctggtgtc taaactggac      240

tctggagtcc ctgacaggtt cactggcagt ggatcaggga cagatttcac actgaaaatc      300

cgcagagtgg aggctgagga tttgggagtt tattattgct ggcaaggtac actttttccg      360

tacacgttcg gaggggggac caagctggaa ataaaacgg                             399

<210>  11
<211>  10
<212>  PRT
<213>  Artificial

<220>
<223>  Synthesized

<400>  11

Gly Phe Asn Ile Lys Asp Tyr Tyr Met His 
1               5                   10  

<210>  12
<211>  17
<212>  PRT
<213>  Artificial

<220>
<223>  Synthesized

<400>  12

Trp Ile Asp Pro Glu Asn Gly Asp Thr Val Tyr Ala Pro Lys Phe Gln 
1               5                   10                  15      

Gly 
    

<210>  13

<400>  13
000  
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atgatgagtc ctgcccagtt cctgtttctg ttagtactct ggattcggga aaccaacggt 60

gatgttgtga tgacccagac tccactcact ttgtcggtta ccattggaca accagcctcc 120

atctcttgca agtcaagtca gagcctctta gatagtgatg gaaagacata tttgaattgg 180

ttgttacaga ggccaggcca gtctccaaag cgcctaatct atctggtgtc taaactggac 240

tctggagtcc ctgacaggtt cactggcagt ggatcaggga cagatttcac actgaaaatc 300

cgcagagtgg aggctgagga tttgggagtt tattattgct ggcaaggtac actttttccg 360

tacacgttcg gaggggggad caagctggaa ataaaacgg 399

<210> 11

<211> 10
<212> PRT

<213> Artificial

<220>

<223> Synthesized

<400> 11

Gly Phe Asn Ile Lys Asp Tyr Tyr Met His
1 5 10

<210> 12

<211> 17

<212> PRT

<213> Artificial

<220>

<223> Synthesized

<400> 12

Trp Ile Asp Pro Glu Asn Gly Asp Thr Val Tyr Ala Pro Lys Phe Gln
1 5 10 15

Gly

<210> 13

<400> 13

000
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<210>  14
<211>  16
<212>  PRT
<213>  Artificial

<220>
<223>  Synthesized

<400>  14

Lys Ser Ser Gln Ser Leu Leu Asp Ser Asp Gly Lys Thr Tyr Leu Asn 
1               5                   10                  15      

<210>  15
<211>  7
<212>  PRT
<213>  Artificial

<220>
<223>  Synthesized

<400>  15

Leu Val Ser Lys Leu Asp Ser 
1               5           

<210>  16
<211>  9
<212>  PRT
<213>  Artificial

<220>
<223>  Synthesized

<400>  16

Trp Gln Gly Thr Leu Phe Pro Tyr Thr 
1               5                   

<210>  17
<211>  5
<212>  PRT
<213>  Artificial

<220>
<223>  Synthesized

<400>  17
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<210> 14
<211> 16

<212> PRT
<213> Artificial

<220>

<223> Synthesized

<400> 14

Lys Ser Ser Gln Ser Leu Leu Asp Ser Asp Gly Lys Thr Tyr Leu Asn
1 5 10 15

<210> 15

<211> 7
<212> PRT

<213> Artificial

<220>

<223> Synthesized

<400> 15

Leu Val Ser Lys Leu Asp Ser
1 5

<210> 16

<211> 9
<212> PRT
<213> Artificial

<220>

<223> Synthesized

<400> 16

Trp Gln Gly Thr Leu Phe Pro Tyr Thr
1 5

<210> 17
<211> 5

<212> PRT
<213> Artificial

<220>

<223> Synthesized

<400> 17
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Asp Tyr Tyr Met His 
1               5   

<210>  18
<211>  7
<212>  PRT
<213>  Artificial

<220>
<223>  Synthesized

<400>  18

Gly Phe Asn Ile Lys Asp Tyr 
1               5           

<210>  19
<211>  6
<212>  PRT
<213>  Artificial

<220>
<223>  Synthesized

<400>  19

Lys Asp Tyr Tyr Met His 
1               5       

<210>  20
<211>  6
<212>  PRT
<213>  Artificial

<220>
<223>  Synthesized

<400>  20

Asp Pro Glu Asn Gly Asp 
1               5       

<210>  21
<211>  10
<212>  PRT
<213>  Artificial

Page 18

508111SEQLST. TXT

Asp Tyr Tyr Met His
1 5

<210> 18

<211> 7
<212> PRT
<213> Artificial

<220>

<223> Synthesized

<400> 18

Gly Phe Asn Ile Lys Asp Tyr
1 5

<210> 19
<211> 6
<212> PRT
<213> Artificial

<220>

<223> Synthesized

<400> 19

Lys Asp Tyr Tyr Met His
1 5

<210> 20
<211> 6

<212> PRT
<213> Artificial

<220>

<223> Synthesized

<400> 20

Asp Pro Glu Asn Gly Asp
1 5

<210> 21
<211> 10
<212> PRT
<213> Artificial
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<220>
<223>  Synthesized

<400>  21

Trp Ile Asp Pro Glu Asn Gly Asp Thr Val 
1               5                   10  

<210>  22
<211>  13
<212>  PRT
<213>  Artificial

<220>
<223>  Synthesized

<400>  22

Trp Ile Gly Trp Ile Asp Pro Glu Asn Gly Asp Thr Val 
1               5                   10              

<210>  23
<211>  4
<212>  PRT
<213>  Artificial

<220>
<223>  Synthesized

<400>  23

Ser Pro Leu Asp 
1               

<210>  24
<211>  7
<212>  PRT
<213>  Artificial

<220>
<223>  Synthesized

<400>  24

Lys Thr Tyr Leu Asn Trp Leu 
1               5           

<210>  25
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<220>

<223> Synthesized

<400> 21

Trp Ile Asp Pro Glu Asn Gly Asp Thr Val
1 5 10

<210> 22
<211> 13
<212> PRT
<213> Artificial

<220>

<223> Synthesized

<400> 22

Trp Ile Gly Trp Ile Asp Pro Glu Asn Gly Asp Thr Val
1 5 10

<210> 23

<211> 4
<212> PRT

<213> Artificial

<220>

<223> Synthesized

<400> 23

Ser Pro Leu Asp
1

<210> 24

<211> 7
<212> PRT
<213> Artificial

<220>

<223> Synthesized

<400> 24

Lys Thr Tyr Leu Asn Trp Leu
1 5

<210> 25
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<211>  10
<212>  PRT
<213>  Artificial

<220>
<223>  Synthesized

<400>  25

Arg Leu Ile Tyr Leu Val Ser Lys Leu Asp 
1               5                   10  

<210>  26
<211>  8
<212>  PRT
<213>  Artificial

<220>
<223>  Synthesized

<400>  26

Trp Gln Gly Thr Leu Phe Pro Tyr 
1               5               

<210>  27
<211>  114
<212>  PRT
<213>  Mus musculus

<400>  27

Lys Val Lys Leu Gln Gln Ser Gly Ala Glu Leu Val Arg Ser Gly Ala 
1               5                   10                  15      

Ser Val Lys Leu Ser Cys Thr Ala Ser Gly Phe Asn Ile Lys Asp Tyr 
            20                  25                  30          

Tyr Ile Gln Trp Val Lys Gln Arg Pro Glu Gln Gly Leu Glu Trp Ile 
        35                  40                  45              

Gly Trp Ile Asp Pro Glu Asn Gly Asn Ser Glu Tyr Ala Pro Arg Phe 
    50                  55                  60                  

Gln Gly Lys Ala Thr Met Thr Ala Asp Thr Leu Ser Asn Thr Ala Tyr 
65                  70                  75                  80  
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<211> 10

<212> PRT

<213> Artificial

<220>

<223> Synthesized

<400> 25

Arg Leu Ile Tyr Leu Val Ser Lys Leu Asp
1 5 10

<210> 26

<211> 8

<212> PRT

<213> Artificial

<220>

<223> Synthesized

<400> 26

Trp Gln Gly Thr Leu Phe Pro Tyr
1 5

<210> 27

<211> 114

<212> PRT

<213> Mus musculus

<400> 27

Lys Val Lys Leu Gln Gln Ser Gly Ala Glu Leu Val Arg Ser Gly Ala
1 5 10 15

Ser Val Lys Leu Ser Cys Thr Ala Ser Gly Phe Asn Ile Lys Asp Tyr
20 25 30

Tyr Ile Gln Trp Val Lys Gln Arg Pro Glu Gln Gly Leu Glu Trp Ile

35 40 45

Gly Trp Ile Asp Pro Glu Asn Gly Asn Ser Glu Tyr Ala Pro Arg Phe

50 55 60

Gln Gly Lys Ala Thr Met Thr Ala Asp Thr Leu Ser Asn Thr Ala Tyr
65 70 75 80
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Leu Gln Leu Ser Ser Leu Thr Ser Glu Asp Thr Ala Val Tyr Tyr Cys 
                85                  90                  95      

Asn Ala Asp Leu His Asp Tyr Trp Gly Gln Gly Thr Thr Leu Thr Val 
            100                 105                 110         

Ser Ser 
        

<210>  28
<211>  119
<212>  PRT
<213>  Homo sapiens

<400>  28

Gln Val Gln Leu Val Gln Ser Gly Ala Glu Val Lys Lys Pro Gly Ala 
1               5                   10                  15      

Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr Asp Tyr 
            20                  25                  30          

Tyr Met His Trp Val Arg Gln Ala Pro Gly Gln Gly Leu Glu Trp Met 
        35                  40                  45              

Gly Glu Thr Asn Pro Arg Asn Gly Gly Thr Thr Tyr Asn Glu Lys Phe 
    50                  55                  60                  

Lys Gly Lys Ala Thr Met Thr Arg Asp Thr Ser Thr Ser Thr Ala Tyr 
65                  70                  75                  80  

Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala Val Tyr Tyr Cys 
                85                  90                  95      

Thr Ile Gly Thr Ser Gly Tyr Asp Tyr Phe Asp Tyr Trp Gly Gln Gly 
            100                 105                 110         

Thr Leu Val Thr Val Ser Ser 
        115                 
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Leu Gln Leu Ser Ser Leu Thr Ser Glu Asp Thr Ala Val Tyr Tyr Cys
85 90 95

Asn Ala Asp Leu His Asp Tyr Trp Gly Gln Gly Thr Thr Leu Thr Val
100 105 110

Ser Ser

<210> 28

<211> 119

<212> PRT

<213> Homo sapiens

<400> 28

Gln Val Gln Leu Val Gln Ser Gly Ala Glu Val Lys Lys Pro Gly Ala
1 5 10 15

Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr Asp Tyr
20 25 30

Tyr Met His Trp Val Arg Gln Ala Pro Gly Gln Gly Leu Glu Trp Met
35 40 45

Gly Glu Thr Asn Pro Arg Asn Gly Gly Thr Thr Tyr Asn Glu Lys Phe
50 55 60

Lys Gly Lys Ala Thr Met Thr Arg Asp Thr Ser Thr Ser Thr Ala Tyr
65 70 75 80

Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala Val Tyr Tyr Cys
85 90 95

Thr Ile Gly Thr Ser Gly Tyr Asp Tyr Phe Asp Tyr Trp Gly Gln Gly

100 105 110

Thr Leu Val Thr Val Ser Ser
115
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<210>  29
<211>  98
<212>  PRT
<213>  Homo sapiens

<400>  29

Gln Val Gln Leu Val Gln Ser Gly Ala Glu Val Lys Lys Pro Gly Ala 
1               5                   10                  15      

Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr Ser Tyr 
            20                  25                  30          

Tyr Met His Trp Val Arg Gln Ala Pro Gly Gln Gly Leu Glu Trp Met 
        35                  40                  45              

Gly Ile Ile Asn Pro Ser Gly Gly Ser Thr Ser Tyr Ala Gln Lys Phe 
    50                  55                  60                  

Gln Gly Arg Val Thr Met Thr Arg Asp Thr Ser Thr Ser Thr Val Tyr 
65                  70                  75                  80  

Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala Val Tyr Tyr Cys 
                85                  90                  95      

Ala Arg 
        

<210>  30
<211>  112
<212>  PRT
<213>  Mus musculus

<400>  30

Asp Val Val Met Thr Gln Thr Pro Leu Ser Leu Ser Val Thr Ile Gly 
1               5                   10                  15      

Gln Pro Ala Ser Ile Ser Cys Lys Ser Ser Gln Ser Leu Leu Asp Ser 
            20                  25                  30          

Asp Gly Lys Thr Tyr Leu Ile Trp Val Phe Gln Arg Pro Gly Gln Ser 
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<210> 29

<211> 98

<212> PRT

<213> Homo sapiens

<400> 29

Gln Val Gln Leu Val Gln Ser Gly Ala Glu Val Lys Lys Pro Gly Ala
1 5 10 15

Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr Ser Tyr
20 25 30

Tyr Met His Trp Val Arg Gln Ala Pro Gly Gln Gly Leu Glu Trp Met
35 40 45

Gly Ile Ile Asn Pro Ser Gly Gly Ser Thr Ser Tyr Ala Gln Lys Phe
50 55 60

Gln Gly Arg Val Thr Met Thr Arg Asp Thr Ser Thr Ser Thr Val Tyr
65 70 75 80

Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala Val Tyr Tyr Cys
85 90 95

Ala Arg

<210> 30

<211> 112

<212> PRT

<213> Mus musculus

<400> 30

Asp Val Val Met Thr Gln Thr Pro Leu Ser Leu Ser Val Thr Ile Gly
1 5 10 15

Gln Pro Ala Ser Ile Ser Cys Lys Ser Ser Gln Ser Leu Leu Asp Ser
20 25 30

Asp Gly Lys Thr Tyr Leu Ile Trp Val Phe Gln Arg Pro Gly Gln Ser
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        35                  40                  45              

Pro Lys Arg Leu Ile Phe Leu Val Ser Lys Arg Asp Ser Gly Val Pro 
    50                  55                  60                  

Asp Arg Phe Thr Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Lys Ile 
65                  70                  75                  80  

Ser Arg Val Glu Ala Glu Asp Val Gly Val Tyr Tyr Cys Trp Gln Gly 
                85                  90                  95      

Thr His Phe Pro His Thr Val Gly Gly Gly Thr Lys Leu Glu Ile Ala 
            100                 105                 110         

<210>  31
<211>  112
<212>  PRT
<213>  Homo sapiens

<400>  31

Asp Ile Val Met Thr Gln Thr Pro Leu Ser Leu Ser Val Thr Pro Gly 
1               5                   10                  15      

Gln Pro Ala Ser Ile Ser Cys Arg Ser Ser Gln Ser Ile Val His Ser 
            20                  25                  30          

Asp Gly Asn Ile Tyr Leu Glu Trp Tyr Leu Gln Lys Pro Gly Gln Ser 
        35                  40                  45              

Pro Lys Leu Leu Ile Tyr Lys Val Ser Tyr Arg Phe Ser Gly Val Pro 
    50                  55                  60                  

Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Gly Phe Thr Leu Lys Ile 
65                  70                  75                  80  

Ser Arg Val Glu Ala Glu Asp Val Gly Val Tyr Tyr Cys Phe Gln Ala 
                85                  90                  95      

Ser His Val Pro Tyr Thr Phe Gly Gly Gly Thr Lys Leu Glu Ile Lys 
            100                 105                 110         
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35 40 45

Pro Lys Arg Leu Ile Phe Leu Val Ser Lys Arg Asp Ser Gly Val Pro
50 55 60

Asp Arg Phe Thr Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Lys Ile
65 70 75 80

Ser Arg Val Glu Ala Glu Asp Val Gly Val Tyr Tyr Cys Trp Gln Gly
85 90 95

Thr His Phe Pro His Thr Val Gly Gly Gly Thr Lys Leu Glu Ile Ala
100 105 110

<210> 31

<211> 112

<212> PRT

<213> Homo sapiens

<400> 31

Asp Ile Val Met Thr Gln Thr Pro Leu Ser Leu Ser Val Thr Pro Gly
1 5 10 15

Gln Pro Ala Ser Ile Ser Cys Arg Ser Ser Gln Ser Ile Val His Ser
20 25 30

Asp Gly Asn Ile Tyr Leu Glu Trp Tyr Leu Gln Lys Pro Gly Gln Ser
35 40 45

Pro Lys Leu Leu Ile Tyr Lys Val Ser Tyr Arg Phe Ser Gly Val Pro
50 55 60

Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Gly Phe Thr Leu Lys Ile
65 70 75 80

Ser Arg Val Glu Ala Glu Asp Val Gly Val Tyr Tyr Cys Phe Gln Ala
85 90 95

Ser His Val Pro Tyr Thr Phe Gly Gly Gly Thr Lys Leu Glu Ile Lys
100 105 110
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<210>  32
<211>  100
<212>  PRT
<213>  Homo sapiens

<400>  32

Asp Ile Val Met Thr Gln Thr Pro Leu Ser Leu Ser Val Thr Pro Gly 
1               5                   10                  15      

Gln Pro Ala Ser Ile Ser Cys Lys Ser Ser Gln Ser Leu Leu His Ser 
            20                  25                  30          

Asp Gly Lys Thr Tyr Leu Tyr Trp Tyr Leu Gln Lys Pro Gly Gln Ser 
        35                  40                  45              

Pro Gln Leu Leu Ile Tyr Glu Val Ser Ser Arg Phe Ser Gly Val Pro 
    50                  55                  60                  

Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Lys Ile 
65                  70                  75                  80  

Ser Arg Val Glu Ala Glu Asp Val Gly Val Tyr Tyr Cys Met Gln Gly 
                85                  90                  95      

Ile His Leu Pro 
            100 

<210>  33
<211>  112
<212>  PRT
<213>  Artificial

<220>
<223>  Synthesized

<400>  33

Gln Val Gln Leu Val Gln Ser Gly Ala Glu Val Lys Lys Pro Gly Ala 
1               5                   10                  15      

Ser Val Lys Val Ser Cys Lys Ala Ser Gly Phe Asn Ile Lys Asp Tyr 
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<210> 32

<211> 100

<212> PRT

<213> Homo sapiens

<400> 32

Asp Ile Val Met Thr Gln Thr Pro Leu Ser Leu Ser Val Thr Pro Gly
1 5 10 15

Gln Pro Ala Ser Ile Ser Cys Lys Ser Ser Gln Ser Leu Leu His Ser
20 25 30

Asp Gly Lys Thr Tyr Leu Tyr Trp Tyr Leu Gln Lys Pro Gly Gln Ser
35 40 45

Pro Gln Leu Leu Ile Tyr Glu Val Ser Ser Arg Phe Ser Gly Val Pro
50 55 60

Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Lys Ile
65 70 75 80

Ser Arg Val Glu Ala Glu Asp Val Gly Val Tyr Tyr Cys Met Gln Gly

85 90 95

Ile His Leu Pro
100

<210> 33

<211> 112

<212> PRT

<213> Artificial

<220>

<223> Synthesized

<400> 33

Gln Val Gln Leu Val Gln Ser Gly Ala Glu Val Lys Lys Pro Gly Ala
1 5 10 15

Ser Val Lys Val Ser Cys Lys Ala Ser Gly Phe Asn Ile Lys Asp Tyr
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            20                  25                  30          

Tyr Met His Trp Val Arg Gln Ala Pro Gly Gln Gly Leu Glu Trp Met 
        35                  40                  45              

Gly Trp Ile Asp Pro Glu Asn Gly Asp Thr Val Tyr Ala Pro Lys Phe 
    50                  55                  60                  

Gln Gly Lys Ala Thr Met Thr Arg Asp Thr Ser Thr Ser Thr Ala Tyr 
65                  70                  75                  80  

Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala Val Tyr Tyr Cys 
                85                  90                  95      

Thr Ile Leu Asp Phe Trp Gly Gln Gly Thr Leu Val Thr Val Ser Ser 
            100                 105                 110         

<210>  34
<211>  112
<212>  PRT
<213>  Artificial

<220>
<223>  Synthesized

<400>  34

Gln Val Gln Leu Val Gln Ser Gly Ala Glu Val Lys Lys Pro Gly Ala 
1               5                   10                  15      

Ser Val Lys Val Ser Cys Lys Ala Ser Gly Phe Asn Ile Lys Asp Tyr 
            20                  25                  30          

Tyr Met His Trp Val Arg Gln Ala Pro Gly Gln Gly Leu Glu Trp Ile 
        35                  40                  45              

Gly Trp Ile Asp Pro Glu Asn Gly Asp Thr Val Tyr Ala Pro Lys Phe 
    50                  55                  60                  

Gln Gly Lys Ala Thr Met Thr Ser Asp Thr Ser Thr Ser Thr Ala Tyr 
65                  70                  75                  80  
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20 25 30

Tyr Met His Trp Val Arg Gln Ala Pro Gly Gln Gly Leu Glu Trp Met
35 40 45

Gly Trp Ile Asp Pro Glu Asn Gly Asp Thr Val Tyr Ala Pro Lys Phe
50 55 60

Gln Gly Lys Ala Thr Met Thr Arg Asp Thr Ser Thr Ser Thr Ala Tyr
65 70 75 80

Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala Val Tyr Tyr Cys
85 90 95

Thr Ile Leu Asp Phe Trp Gly Gln Gly Thr Leu Val Thr Val Ser Ser
100 105 110

<210> 34

<211> 112

<212> PRT

<213> Artificial

<220>

<223> Synthesized

<400> 34

Gln Val Gln Leu Val Gln Ser Gly Ala Glu Val Lys Lys Pro Gly Ala
1 5 10 15

Ser Val Lys Val Ser Cys Lys Ala Ser Gly Phe Asn Ile Lys Asp Tyr
20 25 30

Tyr Met His Trp Val Arg Gln Ala Pro Gly Gln Gly Leu Glu Trp Ile
35 40 45

Gly Trp Ile Asp Pro Glu Asn Gly Asp Thr Val Tyr Ala Pro Lys Phe
50 55 60

Gln Gly Lys Ala Thr Met Thr Ser Asp Thr Ser Thr Ser Thr Ala Tyr
65 70 75 80

Page 25



508111SEQLST.TXT

Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala Val Tyr Tyr Cys 
                85                  90                  95      

Ser Pro Leu Asp Phe Trp Gly Gln Gly Thr Leu Val Thr Val Ser Ser 
            100                 105                 110         

<210>  35
<211>  112
<212>  PRT
<213>  Artificial

<220>
<223>  Synthesized

<400>  35

Glu Val Gln Leu Val Gln Ser Gly Ala Glu Val Lys Lys Pro Gly Ala 
1               5                   10                  15      

Ser Val Lys Val Ser Cys Lys Ala Ser Gly Phe Asn Ile Lys Asp Tyr 
            20                  25                  30          

Tyr Met His Trp Val Arg Gln Ala Pro Gly Gln Gly Leu Glu Trp Ile 
        35                  40                  45              

Gly Trp Ile Asp Pro Glu Asn Gly Asp Thr Val Tyr Ala Pro Lys Phe 
    50                  55                  60                  

Gln Gly Lys Ala Thr Met Thr Ser Asp Thr Ser Thr Ser Thr Ala Tyr 
65                  70                  75                  80  

Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala Val Tyr Tyr Cys 
                85                  90                  95      

Ser Pro Leu Asp Phe Trp Gly Gln Gly Thr Leu Val Thr Val Ser Ser 
            100                 105                 110         

<210>  36
<211>  112
<212>  PRT
<213>  Artificial
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Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala Val Tyr Tyr Cys
85 90 95

Ser Pro Leu Asp Phe Trp Gly Gln Gly Thr Leu Val Thr Val Ser Ser
100 105 110

<210> 35

<211> 112

<212> PRT

<213> Artificial

<220>

<223> Synthesized

<400> 35

Glu Val Gln Leu Val Gln Ser Gly Ala Glu Val Lys Lys Pro Gly Ala
1 5 10 15

Ser Val Lys Val Ser Cys Lys Ala Ser Gly Phe Asn Ile Lys Asp Tyr
20 25 30

Tyr Met His Trp Val Arg Gln Ala Pro Gly Gln Gly Leu Glu Trp Ile
35 40 45

Gly Trp Ile Asp Pro Glu Asn Gly Asp Thr Val Tyr Ala Pro Lys Phe
50 55 60

Gln Gly Lys Ala Thr Met Thr Ser Asp Thr Ser Thr Ser Thr Ala Tyr
65 70 75 80

Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala Val Tyr Tyr Cys
85 90 95

Ser Pro Leu Asp Phe Trp Gly Gln Gly Thr Leu Val Thr Val Ser Ser
100 105 110

<210> 36

<211> 112

<212> PRT

<213> Artificial
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<220>
<223>  Synthesized

<400>  36

Glu Val Gln Leu Val Gln Ser Gly Ala Glu Val Lys Lys Pro Gly Ala 
1               5                   10                  15      

Ser Val Lys Val Ser Cys Lys Ala Ser Gly Phe Asn Ile Lys Asp Tyr 
            20                  25                  30          

Tyr Met His Trp Val Arg Gln Ala Pro Gly Gln Gly Leu Asp Trp Ile 
        35                  40                  45              

Gly Trp Ile Asp Pro Glu Asn Gly Asp Thr Val Tyr Ala Pro Lys Phe 
    50                  55                  60                  

Gln Gly Lys Ala Thr Met Thr Ser Asp Thr Ser Thr Ser Thr Ala Tyr 
65                  70                  75                  80  

Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala Val Tyr Tyr Cys 
                85                  90                  95      

Ser Pro Leu Asp Phe Trp Gly Gln Gly Thr Leu Val Thr Val Ser Ser 
            100                 105                 110         

<210>  37
<211>  112
<212>  PRT
<213>  Artificial

<220>
<223>  Synthesized

<400>  37

Glu Val Gln Leu Val Gln Ser Gly Ala Glu Leu Val Lys Pro Gly Ala 
1               5                   10                  15      

Ser Val Arg Leu Ser Cys Lys Ala Ser Gly Phe Asn Ile Lys Asp Tyr 
            20                  25                  30          

Tyr Met His Trp Val Arg Gln Ala Pro Gly Gln Gly Leu Asp Trp Ile 
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<220>

<223> Synthesized

<400> 36

Glu Val Gln Leu Val Gln Ser Gly Ala Glu Val Lys Lys Pro Gly Ala
1 5 10 15

Ser Val Lys Val Ser Cys Lys Ala Ser Gly Phe Asn Ile Lys Asp Tyr
20 25 30

Tyr Met His Trp Val Arg Gln Ala Pro Gly Gln Gly Leu Asp Trp Ile
35 40 45

Gly Trp Ile Asp Pro Glu Asn Gly Asp Thr Val Tyr Ala Pro Lys Phe
50 55 60

Gln Gly Lys Ala Thr Met Thr Ser Asp Thr Ser Thr Ser Thr Ala Tyr
65 70 75 80

Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala Val Tyr Tyr Cys
85 90 95

Ser Pro Leu Asp Phe Trp Gly Gln Gly Thr Leu Val Thr Val Ser Ser
100 105 110

<210> 37

<211> 112

<212> PRT

<213> Artificial

<220>

<223> Synthesized

<400> 37

Glu Val Gln Leu Val Gln Ser Gly Ala Glu Leu Val Lys Pro Gly Ala
1 5 10 15

Ser Val Arg Leu Ser Cys Lys Ala Ser Gly Phe Asn Ile Lys Asp Tyr
20 25 30

Tyr Met His Trp Val Arg Gln Ala Pro Gly Gln Gly Leu Asp Trp Ile
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        35                  40                  45              

Gly Trp Ile Asp Pro Glu Asn Gly Asp Thr Val Tyr Ala Pro Lys Phe 
    50                  55                  60                  

Gln Gly Lys Ala Thr Met Thr Ser Asp Thr Ser Thr Asn Thr Ala Tyr 
65                  70                  75                  80  

Leu Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala Val Tyr Tyr Cys 
                85                  90                  95      

Ser Pro Leu Asp Phe Trp Gly Gln Gly Thr Leu Val Thr Val Ser Ser 
            100                 105                 110         

<210>  38
<211>  112
<212>  PRT
<213>  Artificial

<220>
<223>  Synthesized

<400>  38

Glu Val Gln Leu Val Gln Ser Gly Ala Glu Leu Val Lys Pro Gly Ala 
1               5                   10                  15      

Ser Val Arg Leu Ser Cys Ala Ala Ser Gly Phe Asn Ile Lys Asp Tyr 
            20                  25                  30          

Tyr Met His Trp Val Arg Gln Ala Pro Gly Gln Gly Leu Asp Trp Ile 
        35                  40                  45              

Gly Trp Ile Asp Pro Glu Asn Gly Asp Thr Val Tyr Ala Pro Lys Phe 
    50                  55                  60                  

Gln Gly Lys Ala Thr Met Thr Ser Asp Thr Ser Thr Asn Thr Ala Tyr 
65                  70                  75                  80  

Leu Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala Val Tyr Tyr Cys 
                85                  90                  95      
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35 40 45

Gly Trp Ile Asp Pro Glu Asn Gly Asp Thr Val Tyr Ala Pro Lys Phe

50 55 60

Gln Gly Lys Ala Thr Met Thr Ser Asp Thr Ser Thr Asn Thr Ala Tyr

65 70 75 80

Leu Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala Val Tyr Tyr Cys

85 90 95

Ser Pro Leu Asp Phe Trp Gly Gln Gly Thr Leu Val Thr Val Ser Ser
100 105 110

<210> 38

<211> 112

<212> PRT

<213> Artificial

<220>

<223> Synthesized

<400> 38

Glu Val Gln Leu Val Gln Ser Gly Ala Glu Leu Val Lys Pro Gly Ala
1 5 10 15

Ser Val Arg Leu Ser Cys Ala Ala Ser Gly Phe Asn Ile Lys Asp Tyr
20 25 30

Tyr Met His Trp Val Arg Gln Ala Pro Gly Gln Gly Leu Asp Trp Ile
35 40 45

Gly Trp Ile Asp Pro Glu Asn Gly Asp Thr Val Tyr Ala Pro Lys Phe
50 55 60

Gln Gly Lys Ala Thr Met Thr Ser Asp Thr Ser Thr Asn Thr Ala Tyr
65 70 75 80

Leu Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala Val Tyr Tyr Cys
85 90 95
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Ser Pro Leu Asp Phe Trp Gly Gln Gly Thr Leu Val Thr Val Ser Ser 
            100                 105                 110         

<210>  39
<211>  112
<212>  PRT
<213>  Artificial

<220>
<223>  Synthesized

<400>  39

Gln Val Gln Leu Val Gln Ser Gly Ala Glu Val Lys Lys Pro Gly Ala 
1               5                   10                  15      

Ser Val Lys Val Ser Cys Lys Ala Ser Gly Phe Asn Ile Lys Asp Tyr 
            20                  25                  30          

Tyr Met His Trp Val Arg Gln Ala Pro Gly Gln Gly Leu Glu Trp Met 
        35                  40                  45              

Gly Trp Ile Asp Pro Glu Asn Gly Asp Thr Val Tyr Ala Pro Lys Phe 
    50                  55                  60                  

Gln Gly Arg Val Thr Met Thr Arg Asp Thr Ser Thr Ser Thr Val Tyr 
65                  70                  75                  80  

Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala Val Tyr Tyr Cys 
                85                  90                  95      

Ala Arg Leu Asp Phe Trp Gly Gln Gly Thr Leu Val Thr Val Ser Ser 
            100                 105                 110         

<210>  40
<211>  112
<212>  PRT
<213>  Artificial

<220>
<223>  Synthesized

<400>  40
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Ser Pro Leu Asp Phe Trp Gly Gln Gly Thr Leu Val Thr Val Ser Ser
100 105 110

<210> 39

<211> 112

<212> PRT

<213> Artificial

<220>

<223> Synthesized

< 400> 39

Gln Val Gln Leu Val Gln Ser Gly Ala Glu Val Lys Lys Pro Gly Ala
1 5 10 15

Ser Val Lys Val Ser Cys Lys Ala Ser Gly Phe Asn Ile Lys Asp Tyr
20 25 30

Tyr Met His Trp Val Arg Gln Ala Pro Gly Gln Gly Leu Glu Trp Met
35 40 45

Gly Trp Ile Asp Pro Glu Asn Gly Asp Thr Val Tyr Ala Pro Lys Phe
50 55 60

Gln Gly Arg Val Thr Met Thr Arg Asp Thr Ser Thr Ser Thr Val Tyr
65 70 75 80

Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala Val Tyr Tyr Cys
85 90 95

Ala Arg Leu Asp Phe Trp Gly Gln Gly Thr Leu Val Thr Val Ser Ser
100 105 110

<210> 40
<211> 112

<212> PRT

<213> Artificial

<220>

<223> Synthesized

<400> 40
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Glu Val Gln Leu Val Gln Ser Gly Ala Glu Val Lys Lys Pro Gly Ala 
1               5                   10                  15      

Ser Val Lys Val Ser Cys Lys Ala Ser Gly Phe Asn Ile Lys Asp Tyr 
            20                  25                  30          

Tyr Met His Trp Val Arg Gln Ala Pro Gly Gln Gly Leu Asp Trp Ile 
        35                  40                  45              

Gly Trp Ile Asp Pro Glu Asn Gly Asp Thr Val Tyr Ala Pro Lys Phe 
    50                  55                  60                  

Gln Gly Arg Val Thr Met Thr Ser Asp Thr Ser Thr Ser Thr Val Tyr 
65                  70                  75                  80  

Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala Val Tyr Tyr Cys 
                85                  90                  95      

Ser Pro Leu Asp Phe Trp Gly Gln Gly Thr Leu Val Thr Val Ser Ser 
            100                 105                 110         

<210>  41
<211>  112
<212>  PRT
<213>  Artificial

<220>
<223>  Synthesized

<400>  41

Asp Ile Val Met Thr Gln Thr Pro Leu Ser Leu Ser Val Thr Pro Gly 
1               5                   10                  15      

Gln Pro Ala Ser Ile Ser Cys Lys Ser Ser Gln Ser Leu Leu Asp Ser 
            20                  25                  30          

Asp Gly Lys Thr Tyr Leu Asn Trp Tyr Leu Gln Lys Pro Gly Gln Ser 
        35                  40                  45              

Pro Lys Leu Leu Ile Tyr Leu Val Ser Lys Leu Asp Ser Gly Val Pro 
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Glu Val Gln Leu Val Gln Ser Gly Ala Glu Val Lys Lys Pro Gly Ala
1 5 10 15

Ser Val Lys Val Ser Cys Lys Ala Ser Gly Phe Asn Ile Lys Asp Tyr
20 25 30

Tyr Met His Trp Val Arg Gln Ala Pro Gly Gln Gly Leu Asp Trp Ile
35 40 45

Gly Trp Ile Asp Pro Glu Asn Gly Asp Thr Val Tyr Ala Pro Lys Phe
50 55 60

Gln Gly Arg Val Thr Met Thr Ser Asp Thr Ser Thr Ser Thr Val Tyr
65 70 75 80

Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala Val Tyr Tyr Cys
85 90 95

Ser Pro Leu Asp Phe Trp Gly Gln Gly Thr Leu Val Thr Val Ser Ser
100 105 110

<210> 41

<211> 112

<212> PRT

<213> Artificial

<220>

<223> Synthesized

<400> 41

Asp Ile Val Met Thr Gln Thr Pro Leu Ser Leu Ser Val Thr Pro Gly
1 5 10 15

Gln Pro Ala Ser Ile Ser Cys Lys Ser Ser Gln Ser Leu Leu Asp Ser
20 25 30

Asp Gly Lys Thr Tyr Leu Asn Trp Tyr Leu Gln Lys Pro Gly Gln Ser
35 40 45

Pro Lys Leu Leu Ile Tyr Leu Val Ser Lys Leu Asp Ser Gly Val Pro
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    50                  55                  60                  

Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Gly Phe Thr Leu Lys Ile 
65                  70                  75                  80  

Ser Arg Val Glu Ala Glu Asp Val Gly Val Tyr Tyr Cys Trp Gln Gly 
                85                  90                  95      

Thr Leu Phe Pro Tyr Thr Phe Gly Gly Gly Thr Lys Leu Glu Ile Lys 
            100                 105                 110         

<210>  42
<211>  112
<212>  PRT
<213>  Artificial

<220>
<223>  Synthesized

<400>  42

Asp Val Val Met Thr Gln Thr Pro Leu Ser Leu Ser Val Thr Pro Gly 
1               5                   10                  15      

Gln Pro Ala Ser Ile Ser Cys Lys Ser Ser Gln Ser Leu Leu Asp Ser 
            20                  25                  30          

Asp Gly Lys Thr Tyr Leu Asn Trp Leu Leu Gln Lys Pro Gly Gln Ser 
        35                  40                  45              

Pro Lys Arg Leu Ile Tyr Leu Val Ser Lys Leu Asp Ser Gly Val Pro 
    50                  55                  60                  

Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Gly Phe Thr Leu Lys Ile 
65                  70                  75                  80  

Ser Arg Val Glu Ala Glu Asp Val Gly Val Tyr Tyr Cys Trp Gln Gly 
                85                  90                  95      

Thr Leu Phe Pro Tyr Thr Phe Gly Gly Gly Thr Lys Leu Glu Ile Lys 
            100                 105                 110         
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50 55 60

Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Gly Phe Thr Leu Lys Ile

65 70 75 80

Ser Arg Val Glu Ala Glu Asp Val Gly Val Tyr Tyr Cys Trp Gln Gly

85 90 95

Thr Leu Phe Pro Tyr Thr Phe Gly Gly Gly Thr Lys Leu Glu Ile Lys

100 105 110

<210> 42

<211> 112

<212> PRT

<213> Artificial

<220>

<223> Synthesized

<400> 42

Asp Val Val Met Thr Gln Thr Pro Leu Ser Leu Ser Val Thr Pro Gly
1 5 10 15

Gln Pro Ala Ser Ile Ser Cys Lys Ser Ser Gln Ser Leu Leu Asp Ser

20 25 30

Asp Gly Lys Thr Tyr Leu Asn Trp Leu Leu Gln Lys Pro Gly Gln Ser

35 40 45

Pro Lys Arg Leu Ile Tyr Leu Val Ser Lys Leu Asp Ser Gly Val Pro

50 55 60

Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Gly Phe Thr Leu Lys Ile
65 70 75 80

Ser Arg Val Glu Ala Glu Asp Val Gly Val Tyr Tyr Cys Trp Gln Gly

85 90 95

Thr Leu Phe Pro Tyr Thr Phe Gly Gly Gly Thr Lys Leu Glu Ile Lys

100 105 110
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<210>  43
<211>  112
<212>  PRT
<213>  Artificial

<220>
<223>  Synthesized

<400>  43

Asp Val Val Met Thr Gln Thr Pro Leu Ser Leu Ser Val Thr Pro Gly 
1               5                   10                  15      

Gln Pro Ala Ser Ile Ser Cys Lys Ser Ser Gln Ser Leu Leu Asp Ser 
            20                  25                  30          

Asp Gly Lys Thr Tyr Leu Asn Trp Leu Leu Gln Lys Pro Gly Gln Ser 
        35                  40                  45              

Pro Lys Arg Leu Ile Tyr Leu Val Ser Lys Leu Asp Ser Gly Val Pro 
    50                  55                  60                  

Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Lys Ile 
65                  70                  75                  80  

Ser Arg Val Glu Ala Glu Asp Val Gly Val Tyr Tyr Cys Trp Gln Gly 
                85                  90                  95      

Thr Leu Phe Pro Tyr Thr Phe Gly Gly Gly Thr Lys Leu Glu Ile Lys 
            100                 105                 110         

<210>  44
<211>  112
<212>  PRT
<213>  Artificial

<220>
<223>  Synthesized

<400>  44

Asp Val Val Met Thr Gln Ser Pro Leu Ser Leu Ser Val Thr Pro Gly 
1               5                   10                  15      
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<210> 43

<211> 112

<212> PRT

<213> Artificial

<220>

<223> Synthesized

<400> 43

Asp Val Val Met Thr Gln Thr Pro Leu Ser Leu Ser Val Thr Pro Gly
1 5 10 15

Gln Pro Ala Ser Ile Ser Cys Lys Ser Ser Gln Ser Leu Leu Asp Ser
20 25 30

Asp Gly Lys Thr Tyr Leu Asn Trp Leu Leu Gln Lys Pro Gly Gln Ser
35 40 45

Pro Lys Arg Leu Ile Tyr Leu Val Ser Lys Leu Asp Ser Gly Val Pro
50 55 60

Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Lys Ile
65 70 75 80

Ser Arg Val Glu Ala Glu Asp Val Gly Val Tyr Tyr Cys Trp Gln Gly
85 90 95

Thr Leu Phe Pro Tyr Thr Phe Gly Gly Gly Thr Lys Leu Glu Ile Lys
100 105 110

<210> 44
<211> 112

<212> PRT

<213> Artificial

<220>

<223> Synthesized

<400> 44

Asp Val Val Met Thr Gln Ser Pro Leu Ser Leu Ser Val Thr Pro Gly
1 5 10 15
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Glu Pro Ala Ser Ile Ser Cys Lys Ser Ser Gln Ser Leu Leu Asp Ser 
            20                  25                  30          

Asp Gly Lys Thr Tyr Leu Asn Trp Leu Leu Gln Lys Pro Gly Gln Ser 
        35                  40                  45              

Pro Lys Arg Leu Ile Tyr Leu Val Ser Lys Leu Asp Ser Gly Val Pro 
    50                  55                  60                  

Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Lys Ile 
65                  70                  75                  80  

Ser Arg Val Glu Ala Glu Asp Val Gly Val Tyr Tyr Cys Trp Gln Gly 
                85                  90                  95      

Thr Leu Phe Pro Tyr Thr Phe Gly Gly Gly Thr Lys Leu Glu Ile Lys 
            100                 105                 110         

<210>  45
<211>  112
<212>  PRT
<213>  Artificial

<220>
<223>  Synthesized

<400>  45

Asp Ile Val Met Thr Gln Thr Pro Leu Ser Leu Ser Val Thr Pro Gly 
1               5                   10                  15      

Gln Pro Ala Ser Ile Ser Cys Lys Ser Ser Gln Ser Leu Leu Asp Ser 
            20                  25                  30          

Asp Gly Lys Thr Tyr Leu Asn Trp Tyr Leu Gln Lys Pro Gly Gln Ser 
        35                  40                  45              

Pro Gln Leu Leu Ile Tyr Leu Val Ser Lys Leu Asp Ser Gly Val Pro 
    50                  55                  60                  

Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Lys Ile 
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Glu Pro Ala Ser Ile Ser Cys Lys Ser Ser Gln Ser Leu Leu Asp Ser
20 25 30

Asp Gly Lys Thr Tyr Leu Asn Trp Leu Leu Gln Lys Pro Gly Gln Ser
35 40 45

Pro Lys Arg Leu Ile Tyr Leu Val Ser Lys Leu Asp Ser Gly Val Pro
50 55 60

Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Lys Ile
65 70 75 80

Ser Arg Val Glu Ala Glu Asp Val Gly Val Tyr Tyr Cys Trp Gln Gly
85 90 95

Thr Leu Phe Pro Tyr Thr Phe Gly Gly Gly Thr Lys Leu Glu Ile Lys
100 105 110

<210> 45

<211> 112

<212> PRT

<213> Artificial

<220>

<223> Synthesized

<400> 45

Asp Ile Val Met Thr Gln Thr Pro Leu Ser Leu Ser Val Thr Pro Gly
1 5 10 15

Gln Pro Ala Ser Ile Ser Cys Lys Ser Ser Gln Ser Leu Leu Asp Ser
20 25 30

Asp Gly Lys Thr Tyr Leu Asn Trp Tyr Leu Gln Lys Pro Gly Gln Ser
35 40 45

Pro Gln Leu Leu Ile Tyr Leu Val Ser Lys Leu Asp Ser Gly Val Pro
50 55 60

Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Lys Ile
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65                  70                  75                  80  

Ser Arg Val Glu Ala Glu Asp Val Gly Val Tyr Tyr Cys Trp Gln Gly 
                85                  90                  95      

Thr Leu Phe Pro Tyr Thr Phe Gly Gly Gly Thr Lys Leu Glu Ile Lys 
            100                 105                 110         

<210>  46
<211>  112
<212>  PRT
<213>  Artificial

<220>
<223>  Synthesized

<400>  46

Asp Val Val Met Thr Gln Thr Pro Leu Ser Leu Ser Val Thr Pro Gly 
1               5                   10                  15      

Gln Pro Ala Ser Ile Ser Cys Lys Ser Ser Gln Ser Leu Leu Asp Ser 
            20                  25                  30          

Asp Gly Lys Thr Tyr Leu Asn Trp Leu Leu Gln Lys Pro Gly Gln Ser 
        35                  40                  45              

Pro Gln Arg Leu Ile Tyr Leu Val Ser Lys Leu Asp Ser Gly Val Pro 
    50                  55                  60                  

Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Lys Ile 
65                  70                  75                  80  

Ser Arg Val Glu Ala Glu Asp Val Gly Val Tyr Tyr Cys Trp Gln Gly 
                85                  90                  95      

Thr Leu Phe Pro Tyr Thr Phe Gly Gly Gly Thr Lys Leu Glu Ile Lys 
            100                 105                 110         

<210>  47
<211>  131
<212>  PRT

Page 34

508111SEQLST. TXT

65 70 75 80

Ser Arg Val Glu Ala Glu Asp Val Gly Val Tyr Tyr Cys Trp Gln Gly
85 90 95

Thr Leu Phe Pro Tyr Thr Phe Gly Gly Gly Thr Lys Leu Glu Ile Lys
100 105 110

< 210> 46

<211> 112

<212> PRT

<213> Artificial

<220>

<223> Synthesized

<400> 46

Asp Val Val Met Thr Gln Thr Pro Leu Ser Leu Ser Val Thr Pro Gly
1 5 10 15

Gln Pro Ala Ser Ile Ser Cys Lys Ser Ser Gln Ser Leu Leu Asp Ser
20 25 30

Asp Gly Lys Thr Tyr Leu Asn Trp Leu Leu Gln Lys Pro Gly Gln Ser
35 40 45

Pro Gln Arg Leu Ile Tyr Leu Val Ser Lys Leu Asp Ser Gly Val Pro
50 55 60

Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Lys Ile
65 70 75 80

Ser Arg Val Glu Ala Glu Asp Val Gly Val Tyr Tyr Cys Trp Gln Gly
85 90 95

Thr Leu Phe Pro Tyr Thr Phe Gly Gly Gly Thr Lys Leu Glu Ile Lys
100 105 110

<210> 47
<211> 131

<212> PRT
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<213>  Artificial

<220>
<223>  Synthesized

<400>  47

Met Lys Cys Ser Trp Val Ile Phe Phe Leu Met Ala Val Val Ile Gly 
1               5                   10                  15      

Ile Asn Ser Glu Val Gln Leu Gln Gln Ser Gly Ala Glu Leu Val Arg 
            20                  25                  30          

Ser Gly Ala Ser Val Arg Leu Ser Cys Thr Ala Ser Gly Phe Asn Ile 
        35                  40                  45              

Lys Asp Tyr Tyr Met His Trp Val Arg Gln Arg Pro Glu Gln Gly Leu 
    50                  55                  60                  

Glu Trp Ile Gly Trp Ile Asp Pro Glu Asn Gly Asp Thr Val Tyr Ala 
65                  70                  75                  80  

Pro Lys Phe Gln Gly Lys Ala Thr Met Thr Ser Asp Thr Ser Ser Asn 
                85                  90                  95      

Thr Ala Tyr Leu His Leu Ser Ser Leu Thr Ser Glu Asp Thr Ala Val 
            100                 105                 110         

Tyr Tyr Cys Ser Pro Leu Asp Phe Trp Gly Gln Gly Thr Thr Leu Thr 
        115                 120                 125             

Val Ser Ser 
    130     

<210>  48
<211>  132
<212>  PRT
<213>  Artificial

<220>
<223>  Synthesized

<400>  48
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<213> Artificial

<220>

<223> Synthesized

<400> 47

Met Lys Cys Ser Trp Val Ile Phe Phe Leu Met Ala Val Val Ile Gly
1 5 10 15

Ile Asn Ser Glu Val Gln Leu Gln Gln Ser Gly Ala Glu Leu Val Arg
20 25 30

Ser Gly Ala Ser Val Arg Leu Ser Cys Thr Ala Ser Gly Phe Asn Ile
35 40 45

Lys Asp Tyr Tyr Met His Trp Val Arg Gln Arg Pro Glu Gln Gly Leu
50 55 60

Glu Trp Ile Gly Trp Ile Asp Pro Glu Asn Gly Asp Thr Val Tyr Ala
65 70 75 80

Pro Lys Phe Gln Gly Lys Ala Thr Met Thr Ser Asp Thr Ser Ser Asn
85 90 95

Thr Ala Tyr Leu His Leu Ser Ser Leu Thr Ser Glu Asp Thr Ala Val
100 105 110

Tyr Tyr Cys Ser Pro Leu Asp Phe Trp Gly Gln Gly Thr Thr Leu Thr
115 120 125

Val Ser Ser
130

<210> 48
<211> 132

<212> PRT

<213> Artificial

<220>

<223> Synthesized

<400> 48
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Met Met Ser Pro Ala Gln Phe Leu Phe Leu Leu Val Leu Trp Ile Arg 
1               5                   10                  15      

Glu Thr Asn Gly Asp Val Val Met Thr Gln Thr Pro Leu Thr Leu Ser 
            20                  25                  30          

Val Thr Ile Gly Gln Pro Ala Ser Ile Ser Cys Lys Ser Ser Gln Ser 
        35                  40                  45              

Leu Leu Asp Ser Asp Gly Lys Thr Tyr Leu Asn Trp Leu Leu Gln Arg 
    50                  55                  60                  

Pro Gly Gln Ser Pro Lys Arg Leu Ile Tyr Leu Val Ser Lys Leu Asp 
65                  70                  75                  80  

Ser Gly Val Pro Asp Arg Phe Thr Gly Ser Gly Ser Gly Thr Asp Phe 
                85                  90                  95      

Thr Leu Lys Ile Arg Arg Val Glu Ala Glu Asp Leu Gly Val Tyr Tyr 
            100                 105                 110         

Cys Trp Gln Gly Thr Leu Phe Pro Tyr Thr Phe Gly Gly Gly Thr Lys 
        115                 120                 125             

Leu Glu Ile Lys 
    130         

<210>  49
<211>  131
<212>  PRT
<213>  Artificial

<220>
<223>  Synthesized

<400>  49

Met Lys Cys Ser Trp Val Ile Phe Phe Leu Met Ala Val Val Ile Gly 
1               5                   10                  15      

Ile Asn Ser Glu Val Gln Leu Gln Gln Ser Gly Ala Glu Leu Val Arg 
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Met Met Ser Pro Ala Gln Phe Leu Phe Leu Leu Val Leu Trp Ile Arg
1 5 10 15

Glu Thr Asn Gly Asp Val Val Met Thr Gln Thr Pro Leu Thr Leu Ser
20 25 30

Val Thr Ile Gly Gln Pro Ala Ser Ile Ser Cys Lys Ser Ser Gln Ser
35 40 45

Leu Leu Asp Ser Asp Gly Lys Thr Tyr Leu Asn Trp Leu Leu Gln Arg
50 55 60

Pro Gly Gln Ser Pro Lys Arg Leu Ile Tyr Leu Val Ser Lys Leu Asp
65 70 75 80

Ser Gly Val Pro Asp Arg Phe Thr Gly Ser Gly Ser Gly Thr Asp Phe
85 90 95

Thr Leu Lys Ile Arg Arg Val Glu Ala Glu Asp Leu Gly Val Tyr Tyr
100 105 110

Cys Trp Gln Gly Thr Leu Phe Pro Tyr Thr Phe Gly Gly Gly Thr Lys
115 120 125

Leu Glu Ile Lys

130

<210> 49

<211> 131

<212> PRT

<213> Artificial

<220>

<223> Synthesized

<400> 49

Met Lys Cys Ser Trp Val Ile Phe Phe Leu Met Ala Val Val Ile Gly
1 5 10 15

Ile Asn Ser Glu Val Gln Leu Gln Gln Ser Gly Ala Glu Leu Val Arg
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            20                  25                  30          

Ser Gly Ala Ser Val Lys Leu Ser Cys Thr Ala Ser Gly Leu Asn Ile 
        35                  40                  45              

Lys Asp Tyr Tyr Ile His Trp Val Lys Gln Arg Pro Glu Gln Gly Leu 
    50                  55                  60                  

Glu Trp Ile Gly Trp Ile Asp Pro Glu Asn Asp Asp Thr Glu Tyr Ala 
65                  70                  75                  80  

Pro Lys Phe Gln Gly Arg Ala Thr Leu Thr Thr Asp Thr Ser Ser Asn 
                85                  90                  95      

Thr Ala Tyr Leu Gln Leu Ser Ser Leu Thr Ser Glu Asp Thr Ala Val 
            100                 105                 110         

Tyr Tyr Cys Thr Pro Leu Asp Tyr Trp Gly Gln Gly Thr Ser Val Thr 
        115                 120                 125             

Val Ser Ser 
    130     

<210>  50
<211>  133
<212>  PRT
<213>  Artificial

<220>
<223>  Synthesized

<400>  50

Met Met Ser Pro Ala Gln Phe Leu Phe Leu Leu Val Leu Trp Ile Arg 
1               5                   10                  15      

Glu Thr Asn Gly Asp Val Val Met Thr Gln Thr Pro Leu Thr Leu Ser 
            20                  25                  30          

Val Thr Ile Gly Gln Pro Ala Ser Ile Ser Cys Lys Ser Ser Gln Ser 
        35                  40                  45              
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20 25 30

Ser Gly Ala Ser Val Lys Leu Ser Cys Thr Ala Ser Gly Leu Asn Ile
35 40 45

Lys Asp Tyr Tyr Ile His Trp Val Lys Gln Arg Pro Glu Gln Gly Leu
50 55 60

Glu Trp Ile Gly Trp Ile Asp Pro Glu Asn Asp Asp Thr Glu Tyr Ala
65 70 75 80

Pro Lys Phe Gln Gly Arg Ala Thr Leu Thr Thr Asp Thr Ser Ser Asn
85 90 95

Thr Ala Tyr Leu Gln Leu Ser Ser Leu Thr Ser Glu Asp Thr Ala Val
100 105 110

Tyr Tyr Cys Thr Pro Leu Asp Tyr Trp Gly Gln Gly Thr Ser Val Thr
115 120 125

Val Ser Ser
130

<210> 50

<211> 133

<212> PRT

<213> Artificial

<220>

<223> Synthesized

<400> 50

Met Met Ser Pro Ala Gln Phe Leu Phe Leu Leu Val Leu Trp Ile Arg
1 5 10 15

Glu Thr Asn Gly Asp Val Val Met Thr Gln Thr Pro Leu Thr Leu Ser
20 25 30

Val Thr Ile Gly Gln Pro Ala Ser Ile Ser Cys Lys Ser Ser Gln Ser
35 40 45
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Leu Leu Asp Ser Asp Gly Lys Thr Tyr Leu Asn Trp Leu Leu Gln Arg 
    50                  55                  60                  

Pro Gly Gln Ser Pro Lys Arg Leu Ile Tyr Leu Val Ser Lys Leu Asp 
65                  70                  75                  80  

Ser Gly Val Pro Asp Arg Phe Thr Gly Ser Gly Ser Gly Thr Asp Phe 
                85                  90                  95      

Thr Leu Lys Ile Ser Arg Val Glu Ala Glu Asp Leu Gly Val Tyr Tyr 
            100                 105                 110         

Cys Trp Gln Gly Thr His Phe Pro Tyr Thr Phe Gly Gly Gly Thr Lys 
        115                 120                 125             

Leu Glu Ile Lys Arg 
    130             

<210>  51
<211>  131
<212>  PRT
<213>  Artificial

<220>
<223>  Synthesized

<400>  51

Met Lys Cys Ser Trp Val Ile Phe Phe Leu Met Ala Val Val Thr Gly 
1               5                   10                  15      

Val Asn Ser Glu Val Gln Leu Gln Gln Ser Gly Ala Glu Leu Val Arg 
            20                  25                  30          

Pro Gly Ala Leu Val Lys Leu Ser Cys Lys Ala Ser Gly Phe Asn Ile 
        35                  40                  45              

Lys Asp Tyr Tyr Ile His Trp Val Lys Gln Arg Pro Glu Gln Gly Leu 
    50                  55                  60                  

Glu Trp Ile Gly Trp Ile Asp Pro Glu Asn Gly Glu Thr Val Tyr Asp 
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Leu Leu Asp Ser Asp Gly Lys Thr Tyr Leu Asn Trp Leu Leu Gln Arg
50 55 60

Pro Gly Gln Ser Pro Lys Arg Leu Ile Tyr Leu Val Ser Lys Leu Asp
65 70 75 80

Ser Gly Val Pro Asp Arg Phe Thr Gly Ser Gly Ser Gly Thr Asp Phe
85 90 95

Thr Leu Lys Ile Ser Arg Val Glu Ala Glu Asp Leu Gly Val Tyr Tyr
100 105 110

Cys Trp Gln Gly Thr His Phe Pro Tyr Thr Phe Gly Gly Gly Thr Lys
115 120 125

Leu Glu Ile Lys Arg
130

<210> 51

<211> 131

<212> PRT

<213> Artificial

<220>

<223> Synthesized

<400> 51

Met Lys Cys Ser Trp Val Ile Phe Phe Leu Met Ala Val Val Thr Gly
1 5 10 15

Val Asn Ser Glu Val Gln Leu Gln Gln Ser Gly Ala Glu Leu Val Arg
20 25 30

Pro Gly Ala Leu Val Lys Leu Ser Cys Lys Ala Ser Gly Phe Asn Ile
35 40 45

Lys Asp Tyr Tyr Ile His Trp Val Lys Gln Arg Pro Glu Gln Gly Leu
50 55 60

Glu Trp Ile Gly Trp Ile Asp Pro Glu Asn Gly Glu Thr Val Tyr Asp
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65                  70                  75                  80  

Pro Lys Phe Gln Gly Lys Ala Ser Ile Thr Ser Asp Thr Ser Ser Asn 
                85                  90                  95      

Thr Ala Tyr Leu Gln Leu Arg Ser Leu Thr Ser Glu Asp Thr Ala Val 
            100                 105                 110         

Tyr Tyr Ser Thr Ser Leu Asp Phe Trp Gly Gln Gly Thr Ser Val Thr 
        115                 120                 125             

Val Ser Ser 
    130     

<210>  52
<211>  133
<212>  PRT
<213>  Artificial

<220>
<223>  Synthesized

<400>  52

Met Met Ser Pro Ala Gln Phe Leu Phe Leu Leu Val Leu Trp Ile Arg 
1               5                   10                  15      

Glu Thr Asn Gly Asp Val Val Met Thr Gln Thr Pro Leu Thr Leu Ser 
            20                  25                  30          

Val Thr Ile Gly Gln Pro Ala Ser Ile Ser Cys Lys Ser Thr Gln Ser 
        35                  40                  45              

Leu Leu Asp Ser Asp Gly Lys Thr Tyr Leu Asn Trp Leu Leu Gln Arg 
    50                  55                  60                  

Pro Gly Gln Ser Pro Lys Arg Leu Ile Tyr Leu Val Ser Lys Leu Asp 
65                  70                  75                  80  

Ser Gly Val Pro Asp Arg Phe Thr Gly Ser Gly Ser Gly Thr Asp Phe 
                85                  90                  95      
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65 70 75 80

Pro Lys Phe Gln Gly Lys Ala Ser Ile Thr Ser Asp Thr Ser Ser Asn
85 90 95

Thr Ala Tyr Leu Gln Leu Arg Ser Leu Thr Ser Glu Asp Thr Ala Val
100 105 110

Tyr Tyr Ser Thr Ser Leu Asp Phe Trp Gly Gln Gly Thr Ser Val Thr
115 120 125

Val Ser Ser
130

<210> 52

<211> 133

<212> PRT

<213> Artificial

<220>

<223> Synthesized

<400> 52

Met Met Ser Pro Ala Gln Phe Leu Phe Leu Leu Val Leu Trp Ile Arg
1 5 10 15

Glu Thr Asn Gly Asp Val Val Met Thr Gln Thr Pro Leu Thr Leu Ser
20 25 30

Val Thr Ile Gly Gln Pro Ala Ser Ile Ser Cys Lys Ser Thr Gln Ser
35 40 45

Leu Leu Asp Ser Asp Gly Lys Thr Tyr Leu Asn Trp Leu Leu Gln Arg
50 55 60

Pro Gly Gln Ser Pro Lys Arg Leu Ile Tyr Leu Val Ser Lys Leu Asp
65 70 75 80

Ser Gly Val Pro Asp Arg Phe Thr Gly Ser Gly Ser Gly Thr Asp Phe
85 90 95
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Thr Leu Lys Ile Ser Arg Val Glu Ala Glu Asp Leu Gly Val Tyr Tyr 
            100                 105                 110         

Cys Trp Gln Gly Thr His Phe Pro Tyr Thr Phe Gly Gly Gly Thr Lys 
        115                 120                 125             

Leu Glu Ile Lys Arg 
    130             

<210>  53
<211>  131
<212>  PRT
<213>  Artificial

<220>
<223>  Synthesized

<400>  53

Met Lys Cys Ser Trp Val Ile Phe Phe Leu Met Ala Val Val Thr Gly 
1               5                   10                  15      

Val Asn Ser Glu Val Gln Leu Gln Gln Ser Gly Ala Glu Leu Val Arg 
            20                  25                  30          

Pro Gly Ala Leu Val Lys Leu Ser Cys Lys Ala Ser Gly Phe Asn Ile 
        35                  40                  45              

Lys Asp Tyr Tyr Ile His Trp Val Lys Gln Arg Pro Glu Gln Gly Leu 
    50                  55                  60                  

Glu Trp Ile Gly Trp Ile Asp Pro Glu Asn Gly Asp Thr Val Tyr Asp 
65                  70                  75                  80  

Pro Gln Phe Gln Asp Lys Ala Asn Ile Thr Ala Asp Thr Ser Ser Asn 
                85                  90                  95      

Thr Ala Tyr Leu Gln Leu Ser Ser Leu Thr Ser Glu Gly Thr Ala Val 
            100                 105                 110         

Tyr Tyr Cys Ser Thr Leu Asp Phe Trp Gly Gln Gly Thr Thr Leu Thr 
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Thr Leu Lys Ile Ser Arg Val Glu Ala Glu Asp Leu Gly Val Tyr Tyr
100 105 110

Cys Trp Gln Gly Thr His Phe Pro Tyr Thr Phe Gly Gly Gly Thr Lys

115 120 125

Leu Glu Ile Lys Arg
130

<210> 53

<211> 131

<212> PRT

<213> Artificial

<220>

<223> Synthesized

<400> 53

Met Lys Cys Ser Trp Val Ile Phe Phe Leu Met Ala Val Val Thr Gly
1 5 10 15

Val Asn Ser Glu Val Gln Leu Gln Gln Ser Gly Ala Glu Leu Val Arg

20 25 30

Pro Gly Ala Leu Val Lys Leu Ser Cys Lys Ala Ser Gly Phe Asn Ile

35 40 45

Lys Asp Tyr Tyr Ile His Trp Val Lys Gln Arg Pro Glu Gln Gly Leu

50 55 60

Glu Trp Ile Gly Trp Ile Asp Pro Glu Asn Gly Asp Thr Val Tyr Asp
65 70 75 80

Pro Gln Phe Gln Asp Lys Ala Asn Ile Thr Ala Asp Thr Ser Ser Asn
85 90 95

Thr Ala Tyr Leu Gln Leu Ser Ser Leu Thr Ser Glu Gly Thr Ala Val

100 105 110

Tyr Tyr Cys Ser Thr Leu Asp Phe Trp Gly Gln Gly Thr Thr Leu Thr
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        115                 120                 125             

Val Ser Ser 
    130     

<210>  54
<211>  133
<212>  PRT
<213>  Artificial

<220>
<223>  Synthesized

<400>  54

Met Met Ser Pro Ala Gln Phe Leu Phe Leu Leu Val Leu Trp Asn Arg 
1               5                   10                  15      

Glu Thr Asn Gly Asp Val Val Met Thr Gln Thr Pro Leu Thr Leu Ser 
            20                  25                  30          

Val Thr Ile Gly Gln Pro Ala Ser Ile Ser Cys Lys Ser Ser Gln Ser 
        35                  40                  45              

Leu Leu Asp Ser Asp Gly Lys Thr Tyr Leu Asn Trp Leu Leu Gln Arg 
    50                  55                  60                  

Pro Gly Gln Ser Pro Lys Arg Leu Ile Tyr Leu Val Ser Lys Leu Asp 
65                  70                  75                  80  

Ser Gly Val Pro Asp Arg Phe Thr Gly Ser Gly Ser Gly Thr Asp Phe 
                85                  90                  95      

Thr Leu Lys Ile Ser Arg Val Glu Ala Glu Asp Leu Gly Val Tyr Tyr 
            100                 105                 110         

Cys Trp Gln Gly Thr His Phe Pro Cys Thr Phe Gly Gly Gly Thr Lys 
        115                 120                 125             

Leu Glu Ile Lys Arg 
    130             
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115 120 125

Val Ser Ser
130

<210> 54

<211> 133

<212> PRT

<213> Artificial

<220>

<223> Synthesized

<400> 54

Met Met Ser Pro Ala Gln Phe Leu Phe Leu Leu Val Leu Trp Asn Arg
1 5 10 15

Glu Thr Asn Gly Asp Val Val Met Thr Gln Thr Pro Leu Thr Leu Ser
20 25 30

Val Thr Ile Gly Gln Pro Ala Ser Ile Ser Cys Lys Ser Ser Gln Ser
35 40 45

Leu Leu Asp Ser Asp Gly Lys Thr Tyr Leu Asn Trp Leu Leu Gln Arg
50 55 60

Pro Gly Gln Ser Pro Lys Arg Leu Ile Tyr Leu Val Ser Lys Leu Asp
65 70 75 80

Ser Gly Val Pro Asp Arg Phe Thr Gly Ser Gly Ser Gly Thr Asp Phe
85 90 95

Thr Leu Lys Ile Ser Arg Val Glu Ala Glu Asp Leu Gly Val Tyr Tyr
100 105 110

Cys Trp Gln Gly Thr His Phe Pro Cys Thr Phe Gly Gly Gly Thr Lys
115 120 125

Leu Glu Ile Lys Arg
130
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<210>  55
<211>  112
<212>  PRT
<213>  Artificial

<220>
<223>  Synthesized

<400>  55

Glu Val Gln Leu Gln Gln Ser Gly Ala Asp Leu Val Arg Pro Gly Ala 
1               5                   10                  15      

Leu Val Lys Leu Ser Cys Lys Ala Ser Gly Phe Asn Ile Lys Asp Tyr 
            20                  25                  30          

Tyr Leu His Trp Val Arg Gln Arg Pro Glu Gln Gly Leu Glu Trp Ile 
        35                  40                  45              

Gly Trp Ile Asp Pro Glu Asn Gly Asp Thr Val Tyr Asp Pro Lys Phe 
    50                  55                  60                  

Gln Gly Lys Ala Thr Ile Thr Ala Asp Thr Ser Ser Asn Thr Ala Tyr 
65                  70                  75                  80  

Leu Gln Leu Gly Ser Leu Thr Ser Glu Asp Thr Ala Val Tyr Phe Cys 
                85                  90                  95      

Ser Thr Leu Asp Phe Trp Gly Gln Gly Thr Thr Leu Thr Val Ser Ser 
            100                 105                 110         

<210>  56
<211>  10
<212>  PRT
<213>  Artificial

<220>
<223>  Synthesized

<400>  56

Gly Phe Asn Ile Lys Asp Tyr Tyr Leu His 
1               5                   10  

Page 42

508111SEQLST. TXT

<210> 55

<211> 112

<212> PRT

<213> Artificial

<220>

<223> Synthesized

<400> 55

Glu Val Gln Leu Gln Gln Ser Gly Ala Asp Leu Val Arg Pro Gly Ala
1 5 10 15

Leu Val Lys Leu Ser Cys Lys Ala Ser Gly Phe Asn Ile Lys Asp Tyr
20 25 30

Tyr Leu His Trp Val Arg Gln Arg Pro Glu Gln Gly Leu Glu Trp Ile
35 40 45

Gly Trp Ile Asp Pro Glu Asn Gly Asp Thr Val Tyr Asp Pro Lys Phe
50 55 60

Gln Gly Lys Ala Thr Ile Thr Ala Asp Thr Ser Ser Asn Thr Ala Tyr
65 70 75 80

Leu Gln Leu Gly Ser Leu Thr Ser Glu Asp Thr Ala Val Tyr Phe Cys
85 90 95

Ser Thr Leu Asp Phe Trp Gly Gln Gly Thr Thr Leu Thr Val Ser Ser
100 105 110

<210> 56

<211> 10

<212> PRT

<213> Artificial

<220>

<223> Synthesized

<400> 56

Gly Phe Asn Ile Lys Asp Tyr Tyr Leu His
1 5 10
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<210>  57
<211>  17
<212>  PRT
<213>  Artificial

<220>
<223>  Synthesized

<400>  57

Trp Ile Asp Pro Glu Asn Gly Asp Thr Val Tyr Asp Pro Lys Phe Gln 
1               5                   10                  15      

Gly 
    

<210>  58

<400>  58
000   

<210>  59
<211>  113
<212>  PRT
<213>  Artificial

<220>
<223>  Synthesized

<400>  59

Asp Val Val Met Thr Gln Thr Pro Leu Thr Leu Ser Val Thr Ile Gly 
1               5                   10                  15      

Gln Pro Ala Ser Ile Ser Cys Lys Ser Ser Gln Ser Leu Leu Asp Ser 
            20                  25                  30          

Asp Gly Lys Thr Tyr Leu Asn Trp Leu Leu Gln Arg Pro Gly Gln Ser 
        35                  40                  45              

Pro Lys Arg Leu Ile Tyr Leu Val Ser Lys Leu Asp Ser Gly Val Pro 
    50                  55                  60                  

Asp Arg Phe Thr Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Lys Ile 
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<210> 57

<211> 17

<212> PRT

<213> Artificial

<220>

<223> Synthesized

<400> 57

Trp Ile Asp Pro Glu Asn Gly Asp Thr Val Tyr Asp Pro Lys Phe Gln
1 5 10 15

Gly

< 210> 58

< :400> 58

000

<210> 59

<211> 113

<212> PRT

<213> Artificial

<220>

<223> Synthesized

<400> 59

Asp Val Val Met Thr Gln Thr Pro Leu Thr Leu Ser Val Thr Ile Gly
1 5 10 15

Gln Pro Ala Ser Ile Ser Cys Lys Ser Ser Gln Ser Leu Leu Asp Ser
20 25 30

Asp Gly Lys Thr Tyr Leu Asn Trp Leu Leu Gln Arg Pro Gly Gln Ser
35 40 45

Pro Lys Arg Leu Ile Tyr Leu Val Ser Lys Leu Asp Ser Gly Val Pro
50 55 60

Asp Arg Phe Thr Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Lys Ile
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65                  70                  75                  80  

Ser Arg Val Glu Ala Glu Asp Leu Gly Val Tyr Tyr Cys Trp Gln Gly 
                85                  90                  95      

Thr His Phe Pro Tyr Thr Phe Gly Gly Gly Thr Lys Leu Glu Ile Lys 
            100                 105                 110         

Arg 
    

<210>  60
<211>  16
<212>  PRT
<213>  Artificial

<220>
<223>  Synthesized

<400>  60

Lys Ser Ser Gln Ser Leu Leu Asp Ser Asp Gly Lys Thr Tyr Leu Asn 
1               5                   10                  15      

<210>  61
<211>  7
<212>  PRT
<213>  Artificial

<220>
<223>  Synthesized

<400>  61

Leu Val Ser Lys Leu Asp Ser 
1               5           

<210>  62
<211>  9
<212>  PRT
<213>  Artificial

<220>
<223>  Synthesized

<400>  62
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65 70 75 80

Ser Arg Val Glu Ala Glu Asp Leu Gly Val Tyr Tyr Cys Trp Gln Gly
85 90 95

Thr His Phe Pro Tyr Thr Phe Gly Gly Gly Thr Lys Leu Glu Ile Lys

100 105 110

Arg

<210> 60

<211> 16

<212> PRT

<213> Artificial

<220>

<223> Synthesized

<400> 60

Lys Ser Ser Gln Ser Leu Leu Asp Ser Asp Gly Lys Thr Tyr Leu Asn
1 5 10 15

<210> 61

<211> 7

<212> PRT

<213> Artificial

<220>

<223> Synthesized

<400> 61

Leu Val Ser Lys Leu Asp Ser
1 5

<210> 62

<211> 9

<212> PRT

<213> Artificial

<220>

<223> Synthesized

<400> 62
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Trp Gln Gly Thr His Phe Pro Tyr Thr 
1               5                   

<210>  63
<211>  112
<212>  PRT
<213>  Artificial

<220>
<223>  Synthesized

<400>  63

Glu Val Gln Leu Gln Gln Ser Gly Ala Glu Leu Val Arg Ser Gly Ala 
1               5                   10                  15      

Ser Val Lys Leu Ser Cys Thr Ala Ser Gly Leu Asn Ile Lys Asp Tyr 
            20                  25                  30          

Tyr Ile His Trp Val Lys Gln Arg Pro Glu Gln Gly Leu Glu Trp Ile 
        35                  40                  45              

Gly Trp Ile Asp Pro Glu Asn Asp Asp Thr Glu Tyr Ala Pro Lys Phe 
    50                  55                  60                  

Gln Gly Arg Ala Thr Leu Thr Thr Asp Thr Ser Ser Asn Thr Ala Tyr 
65                  70                  75                  80  

Leu Gln Leu Ser Ser Leu Thr Ser Glu Asp Thr Ala Val Tyr Tyr Cys 
                85                  90                  95      

Thr Pro Leu Asp Tyr Trp Gly Gln Gly Thr Ser Val Thr Val Ser Ser 
            100                 105                 110         

<210>  64
<211>  112
<212>  PRT
<213>  Artificial

<220>
<223>  Synthesized

<400>  64
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Trp Gln Gly Thr His Phe Pro Tyr Thr
1 5

<210> 63

<211> 112

<212> PRT

<213> Artificial

<220>

<223> Synthesized

<400> 63

Glu Val Gln Leu Gln Gln Ser Gly Ala Glu Leu Val Arg Ser Gly Ala
1 5 10 15

Ser Val Lys Leu Ser Cys Thr Ala Ser Gly Leu Asn Ile Lys Asp Tyr
20 25 30

Tyr Ile His Trp Val Lys Gln Arg Pro Glu Gln Gly Leu Glu Trp Ile
35 40 45

Gly Trp Ile Asp Pro Glu Asn Asp Asp Thr Glu Tyr Ala Pro Lys Phe
50 55 60

Gln Gly Arg Ala Thr Leu Thr Thr Asp Thr Ser Ser Asn Thr Ala Tyr
65 70 75 80

Leu Gln Leu Ser Ser Leu Thr Ser Glu Asp Thr Ala Val Tyr Tyr Cys
85 90 95

Thr Pro Leu Asp Tyr Trp Gly Gln Gly Thr Ser Val Thr Val Ser Ser
100 105 110

<210> 64

<211> 112

<212> PRT

<213> Artificial

<220>

<223> Synthesized

<400> 64
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Asp Val Val Met Thr Gln Thr Pro Leu Thr Leu Ser Val Thr Ile Gly 
1               5                   10                  15      

Gln Pro Ala Ser Ile Ser Cys Lys Ser Ser Gln Ser Leu Leu Asp Ser 
            20                  25                  30          

Asp Gly Lys Thr Tyr Leu Asn Trp Leu Leu Gln Arg Pro Gly Gln Ser 
        35                  40                  45              

Pro Lys Arg Leu Ile Tyr Leu Val Ser Lys Leu Asp Ser Gly Val Pro 
    50                  55                  60                  

Asp Arg Phe Thr Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Lys Ile 
65                  70                  75                  80  

Ser Arg Val Glu Ala Glu Asp Leu Gly Val Tyr Tyr Cys Trp Gln Gly 
                85                  90                  95      

Thr His Phe Pro Tyr Thr Phe Gly Gly Gly Thr Lys Leu Glu Ile Lys 
            100                 105                 110         

<210>  65
<211>  10
<212>  PRT
<213>  Artificial

<220>
<223>  Synthesized

<400>  65

Gly Leu Asn Ile Lys Asp Tyr Tyr Ile His 
1               5                   10  

<210>  66
<211>  17
<212>  PRT
<213>  Artificial

<220>
<223>  Synthesized

<400>  66
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Asp Val Val Met Thr Gln Thr Pro Leu Thr Leu Ser Val Thr Ile Gly
1 5 10 15

Gln Pro Ala Ser Ile Ser Cys Lys Ser Ser Gln Ser Leu Leu Asp Ser
20 25 30

Asp Gly Lys Thr Tyr Leu Asn Trp Leu Leu Gln Arg Pro Gly Gln Ser
35 40 45

Pro Lys Arg Leu Ile Tyr Leu Val Ser Lys Leu Asp Ser Gly Val Pro
50 55 60

Asp Arg Phe Thr Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Lys Ile
65 70 75 80

Ser Arg Val Glu Ala Glu Asp Leu Gly Val Tyr Tyr Cys Trp Gln Gly
85 90 95

Thr His Phe Pro Tyr Thr Phe Gly Gly Gly Thr Lys Leu Glu Ile Lys
100 105 110

<210> 65

<211> 10

<212> PRT

<213> Artificial

<220>

<223> Synthesized

<400> 65

Gly Leu Asn Ile Lys Asp Tyr Tyr Ile His
1 5 10

<210> 66

<211> 17

<212> PRT

<213> Artificial

<220>

<223> Synthesized

<400> 66
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Trp Ile Asp Pro Glu Asn Asp Asp Thr Glu Tyr Ala Pro Lys Phe Gln 
1               5                   10                  15      

Gly 
    

<210>  67

<400>  67
000

<210>  68
<211>  16
<212>  PRT
<213>  Artificial

<220>
<223>  Synthesized

<400>  68

Lys Ser Ser Gln Ser Leu Leu Asp Ser Asp Gly Lys Thr Tyr Leu Asn 
1               5                   10                  15      

<210>  69
<211>  7
<212>  PRT
<213>  Artificial

<220>
<223>  Synthesized

<400>  69

Leu Val Ser Lys Leu Asp Ser 
1               5           

<210>  70
<211>  9
<212>  PRT
<213>  Artificial

<220>
<223>  Synthesized

<400>  70
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Trp Ile Asp Pro Glu Asn Asp Asp Thr Glu Tyr Ala Pro Lys Phe Gln
1 5 10 15

Gly

<210> 67

<400> 67

000

<210> 68

<211> 16

<212> PRT
<213> Artificial

<220>

<223> Synthesized

<400> 68

Lys Ser Ser Gln Ser Leu Leu Asp Ser Asp Gly Lys Thr Tyr Leu Asn
1 5 10 15

<210> 69

<211> 7

<212> PRT

<213> Artificial

<220>

<223> Synthesized

<400> 69

Leu Val Ser Lys Leu Asp Ser
1 5

<210> 70
<211> 9

<212> PRT

<213> Artificial

<220>

<223> Synthesized

<400> 70
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Trp Gln Gly Thr His Phe Pro Tyr Thr 
1               5                   

<210>  71
<211>  5
<212>  PRT
<213>  Artificial

<220>
<223>  Synthesized

<400>  71

Asp Tyr Tyr Ile His 
1               5   

<210>  72
<211>  7
<212>  PRT
<213>  Artificial

<220>
<223>  Synthesized

<400>  72

Gly Leu Asn Ile Lys Asp Tyr 
1               5           

<210>  73
<211>  6
<212>  PRT
<213>  Artificial

<220>
<223>  Synthesized

<400>  73

Lys Asp Tyr Tyr Ile His 
1               5       

<210>  74
<211>  6
<212>  PRT
<213>  Artificial

<220>
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Trp Gln Gly Thr His Phe Pro Tyr Thr
1 5

<210> 71
<211> 5

<212> PRT
<213> Artificial

<220>

<223> Synthesized

<400> 71

Asp Tyr Tyr Ile His
1 5

<210> 72
<211> 7
<212> PRT
<213> Artificial

<220>

<223> Synthesized

<400> 72

Gly Leu Asn Ile Lys Asp Tyr
1 5

<210> 73

<211> 6
<212> PRT
<213> Artificial

<220>

<223> Synthesized

<400> 73

Lys Asp Tyr Tyr Ile His
1 5

<210> 74
<211> 6
<212> PRT
<213> Artificial

<220>
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<223>  Synthesized

<400>  74

Asp Pro Glu Asn Asp Asp 
1               5       

<210>  75
<211>  10
<212>  PRT
<213>  Artificial

<220>
<223>  Synthesized

<400>  75

Trp Ile Asp Pro Glu Asn Asp Asp Thr Glu 
1               5                   10  

<210>  76
<211>  13
<212>  PRT
<213>  Artificial

<220>
<223>  Synthesized

<400>  76

Trp Ile Gly Trp Ile Asp Pro Glu Asn Asp Asp Thr Glu 
1               5                   10              

<210>  77
<211>  4
<212>  PRT
<213>  Artificial

<220>
<223>  Synthesized

<400>  77

Thr Pro Leu Asp 
1               

<210>  78
<211>  7
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<223> Synthesized

<400> 74

Asp Pro Glu Asn Asp Asp
1 5

<210> 75
<211> 10
<212> PRT
<213> Artificial

<220>

<223> Synthesized

<400> 75

Trp Ile Asp Pro Glu Asn Asp Asp Thr Glu
1 5 10

<210> 76
<211> 13

<212> PRT
<213> Artificial

<220>

<223> Synthesized

<400> 76

Trp Ile Gly Trp Ile Asp Pro Glu Asn Asp Asp Thr Glu
1 5 10

<210> 77
<211> 4
<212> PRT
<213> Artificial

<220>

<223> Synthesized

<400> 77

Thr Pro Leu Asp
1

<210> 78
<211> 7
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<212>  PRT
<213>  Artificial

<220>
<223>  Synthesized

<400>  78

Lys Thr Tyr Leu Asn Trp Leu 
1               5           

<210>  79
<211>  10
<212>  PRT
<213>  Artificial

<220>
<223>  Synthesized

<400>  79

Arg Leu Ile Tyr Leu Val Ser Lys Leu Asp 
1               5                   10  

<210>  80
<211>  8
<212>  PRT
<213>  Artificial

<220>
<223>  Synthesized

<400>  80

Trp Gln Gly Thr His Phe Pro Tyr 
1               5               

<210>  81
<211>  117
<212>  PRT
<213>  Homo sapiens

<400>  81

Gln Val Gln Leu Gln Glu Ser Gly Ala Glu Val Lys Lys Pro Gly Ala 
1               5                   10                  15      

Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr Gly Tyr 
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<212> PRT
<213> Artificial

<220>

<223> Synthesized

<400> 78

Lys Thr Tyr Leu Asn Trp Leu
1 5

<210> 79

<211> 10

<212> PRT

<213> Artificial

<220>

<223> Synthesized

<400> 79

Arg Leu Ile Tyr Leu Val Ser Lys Leu Asp
1 5 10

<210> 80
<211> 8

<212> PRT

<213> Artificial

<220>

<223> Synthesized

<400> 80

Trp Gln Gly Thr His Phe Pro Tyr
1 5

<210> 81

<211> 117

<212> PRT

<213> Homo sapiens

<400> 81

Gln Val Gln Leu Gln Glu Ser Gly Ala Glu Val Lys Lys Pro Gly Ala
1 5 10 15

Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr Gly Tyr
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            20                  25                  30          

Tyr Met His Trp Val Arg Gln Ala Pro Gly Gln Gly Leu Glu Trp Met 
        35                  40                  45              

Gly Trp Ile Asn Pro Asn Ser Gly Asp Thr Asn Tyr Ala Gln Lys Phe 
    50                  55                  60                  

Gln Gly Arg Val Thr Thr Thr Arg Asp Thr Ser Ile Ser Thr Ala Tyr 
65                  70                  75                  80  

Met Glu Leu Ser Arg Leu Arg Ser Asp Asp Thr Ala Val Tyr Tyr Cys 
                85                  90                  95      

Ala Arg Leu Ala Ala Arg Pro Leu Asp Tyr Trp Gly Gln Gly Thr Leu 
            100                 105                 110         

Val Thr Val Ser Ser 
        115         

<210>  82
<211>  125
<212>  PRT
<213>  Homo sapiens

<400>  82

Gln Val Gln Leu Val Gln Ser Gly Ala Glu Val Lys Lys Pro Gly Ala 
1               5                   10                  15      

Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr Gly Tyr 
            20                  25                  30          

Tyr Met His Trp Val Arg Gln Ala Pro Gly Gln Gly Leu Glu Trp Met 
        35                  40                  45              

Gly Trp Ile Asn Pro Asn Ser Gly Gly Thr Asn Tyr Ala Gln Lys Phe 
    50                  55                  60                  

Gln Gly Arg Val Thr Met Thr Arg Asp Thr Ser Ile Ser Thr Ala Tyr 
65                  70                  75                  80  
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20 25 30

Tyr Met His Trp Val Arg Gln Ala Pro Gly Gln Gly Leu Glu Trp Met
35 40 45

Gly Trp Ile Asn Pro Asn Ser Gly Asp Thr Asn Tyr Ala Gln Lys Phe

50 55 60

Gln Gly Arg Val Thr Thr Thr Arg Asp Thr Ser Ile Ser Thr Ala Tyr
65 70 75 80

Met Glu Leu Ser Arg Leu Arg Ser Asp Asp Thr Ala Val Tyr Tyr Cys
85 90 95

Ala Arg Leu Ala Ala Arg Pro Leu Asp Tyr Trp Gly Gln Gly Thr Leu
100 105 110

Val Thr Val Ser Ser
115

<210> 82

<211> 125

<212> PRT

<213> Homo sapiens

<400> 82

Gln Val Gln Leu Val Gln Ser Gly Ala Glu Val Lys Lys Pro Gly Ala
1 5 10 15

Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr Gly Tyr
20 25 30

Tyr Met His Trp Val Arg Gln Ala Pro Gly Gln Gly Leu Glu Trp Met

35 40 45

Gly Trp Ile Asn Pro Asn Ser Gly Gly Thr Asn Tyr Ala Gln Lys Phe
50 55 60

Gln Gly Arg Val Thr Met Thr Arg Asp Thr Ser Ile Ser Thr Ala Tyr

65 70 75 80
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Met Glu Leu Ser Arg Leu Arg Ser Asp Asp Thr Ala Val Tyr Tyr Cys 
                85                  90                  95      

Ala Arg Ser Arg Arg Gly Tyr Tyr Asp Phe Trp Ser Gly Ser Pro Glu 
            100                 105                 110         

Asp Tyr Trp Gly Gln Gly Thr Leu Val Thr Val Ser Ser 
        115                 120                 125 

<210>  83
<211>  112
<212>  PRT
<213>  Homo sapiens

<400>  83

Asp Ile Val Met Thr Gln Ser Pro Leu Ser Leu Pro Val Thr Leu Gly 
1               5                   10                  15      

Gln Pro Ala Ser Ile Ser Cys Arg Ser Ser Gln Ser Leu Val Tyr Ser 
            20                  25                  30          

Asp Gly Asn Thr Tyr Leu Asn Trp Phe Gln Gln Arg Pro Gly Gln Ser 
        35                  40                  45              

Pro Arg Arg Leu Ile Tyr Lys Val Ser Asn Arg Asp Ser Gly Val Pro 
    50                  55                  60                  

Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Lys Ile 
65                  70                  75                  80  

Ser Arg Val Glu Ala Glu Asp Val Gly Val Tyr Tyr Cys Met Gln Gly 
                85                  90                  95      

Thr His Arg Pro Leu Thr Phe Gly Gly Gly Thr Lys Val Glu Ile Lys 
            100                 105                 110         

<210>  84
<211>  112
<212>  PRT
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Met Glu Leu Ser Arg Leu Arg Ser Asp Asp Thr Ala Val Tyr Tyr Cys
85 90 95

Ala Arg Ser Arg Arg Gly Tyr Tyr Asp Phe Trp Ser Gly Ser Pro Glu
100 105 110

Asp Tyr Trp Gly Gln Gly Thr Leu Val Thr Val Ser Ser
115 120 125

<210> 83

<211> 112

<212> PRT

<213> Homo sapiens

<400> 83

Asp Ile Val Met Thr Gln Ser Pro Leu Ser Leu Pro Val Thr Leu Gly
1 5 10 15

Gln Pro Ala Ser Ile Ser Cys Arg Ser Ser Gln Ser Leu Val Tyr Ser
20 25 30

Asp Gly Asn Thr Tyr Leu Asn Trp Phe Gln Gln Arg Pro Gly Gln Ser
35 40 45

Pro Arg Arg Leu Ile Tyr Lys Val Ser Asn Arg Asp Ser Gly Val Pro
50 55 60

Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Lys Ile
65 70 75 80

Ser Arg Val Glu Ala Glu Asp Val Gly Val Tyr Tyr Cys Met Gln Gly
85 90 95

Thr His Arg Pro Leu Thr Phe Gly Gly Gly Thr Lys Val Glu Ile Lys
100 105 110

<210> 84

<211> 112

<212> PRT

Page 52



508111SEQLST.TXT
<213>  Homo sapiens

<400>  84

Asp Val Val Met Thr Gln Ser Pro Leu Ser Leu Pro Val Thr Leu Gly 
1               5                   10                  15      

Gln Pro Ala Ser Ile Ser Cys Arg Ser Ser Gln Ser Leu Val His Ser 
            20                  25                  30          

Asp Gly Asn Thr Tyr Leu Asn Trp Phe Gln Gln Arg Pro Gly Gln Ser 
        35                  40                  45              

Pro Arg Arg Leu Ile Tyr Lys Val Ser Asn Arg Asp Ser Gly Val Pro 
    50                  55                  60                  

Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Lys Ile 
65                  70                  75                  80  

Ser Arg Val Glu Ala Glu Asp Val Gly Val Tyr Tyr Cys Met Gln Gly 
                85                  90                  95      

Thr His Trp Pro Leu Thr Phe Gly Gly Gly Thr Lys Val Glu Ile Lys 
            100                 105                 110         

<210>  85
<211>  112
<212>  PRT
<213>  Artificial

<220>
<223>  Synthesized

<400>  85

Gln Val Gln Leu Gln Glu Ser Gly Ala Glu Val Lys Lys Pro Gly Ala 
1               5                   10                  15      

Ser Val Lys Val Ser Cys Lys Ala Ser Gly Leu Asn Ile Lys Asp Tyr 
            20                  25                  30          

Tyr Ile His Trp Val Arg Gln Ala Pro Gly Gln Gly Leu Glu Trp Met 
        35                  40                  45              
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<213> Homo sapiens

<400> 84

Asp Val Val Met Thr Gln Ser Pro Leu Ser Leu Pro Val Thr Leu Gly
1 5 10 15

Gln Pro Ala Ser Ile Ser Cys Arg Ser Ser Gln Ser Leu Val His Ser
20 25 30

Asp Gly Asn Thr Tyr Leu Asn Trp Phe Gln Gln Arg Pro Gly Gln Ser
35 40 45

Pro Arg Arg Leu Ile Tyr Lys Val Ser Asn Arg Asp Ser Gly Val Pro
50 55 60

Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Lys Ile
65 70 75 80

Ser Arg Val Glu Ala Glu Asp Val Gly Val Tyr Tyr Cys Met Gln Gly
85 90 95

Thr His Trp Pro Leu Thr Phe Gly Gly Gly Thr Lys Val Glu Ile Lys
100 105 110

<210> 85

<211> 112

<212> PRT

<213> Artificial

<220>

<223> Synthesized

<400> 85

Gln Val Gln Leu Gln Glu Ser Gly Ala Glu Val Lys Lys Pro Gly Ala
1 5 10 15

Ser Val Lys Val Ser Cys Lys Ala Ser Gly Leu Asn Ile Lys Asp Tyr
20 25 30

Tyr Ile His Trp Val Arg Gln Ala Pro Gly Gln Gly Leu Glu Trp Met
35 40 45
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Gly Trp Ile Asp Pro Glu Asn Asp Asp Thr Glu Tyr Ala Pro Lys Phe 
    50                  55                  60                  

Gln Gly Arg Val Thr Thr Thr Arg Asp Thr Ser Ile Ser Thr Ala Tyr 
65                  70                  75                  80  

Met Glu Leu Ser Arg Leu Arg Ser Asp Asp Thr Ala Val Tyr Tyr Cys 
                85                  90                  95      

Ala Arg Leu Asp Tyr Trp Gly Gln Gly Thr Leu Val Thr Val Ser Ser 
            100                 105                 110         

<210>  86
<211>  112
<212>  PRT
<213>  Artificial

<220>
<223>  Synthesized

<400>  86

Gln Val Gln Leu Gln Glu Ser Gly Ala Glu Val Lys Lys Pro Gly Ala 
1               5                   10                  15      

Ser Val Lys Val Ser Cys Lys Ala Ser Gly Leu Asn Ile Lys Asp Tyr 
            20                  25                  30          

Tyr Ile His Trp Val Arg Gln Ala Pro Gly Gln Gly Leu Glu Trp Ile 
        35                  40                  45              

Gly Trp Ile Asp Pro Glu Asn Asp Asp Thr Glu Tyr Ala Pro Lys Phe 
    50                  55                  60                  

Gln Gly Arg Val Thr Thr Thr Arg Asp Thr Ser Ile Ser Thr Ala Tyr 
65                  70                  75                  80  

Met Glu Leu Ser Arg Leu Arg Ser Asp Asp Thr Ala Val Tyr Tyr Cys 
                85                  90                  95      
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Gly Trp Ile Asp Pro Glu Asn Asp Asp Thr Glu Tyr Ala Pro Lys Phe
50 55 60

Gln Gly Arg Val Thr Thr Thr Arg Asp Thr Ser Ile Ser Thr Ala Tyr
65 70 75 80

Met Glu Leu Ser Arg Leu Arg Ser Asp Asp Thr Ala Val Tyr Tyr Cys
85 90 95

Ala Arg Leu Asp Tyr Trp Gly Gln Gly Thr Leu Val Thr Val Ser Ser
100 105 110

<210> 86

<211> 112

<212> PRT

<213> Artificial

<220>

<223> Synthesized

<400> 86

Gln Val Gln Leu Gln Glu Ser Gly Ala Glu Val Lys Lys Pro Gly Ala
1 5 10 15

Ser Val Lys Val Ser Cys Lys Ala Ser Gly Leu Asn Ile Lys Asp Tyr
20 25 30

Tyr Ile His Trp Val Arg Gln Ala Pro Gly Gln Gly Leu Glu Trp Ile
35 40 45

Gly Trp Ile Asp Pro Glu Asn Asp Asp Thr Glu Tyr Ala Pro Lys Phe
50 55 60

Gln Gly Arg Val Thr Thr Thr Arg Asp Thr Ser Ile Ser Thr Ala Tyr
65 70 75 80

Met Glu Leu Ser Arg Leu Arg Ser Asp Asp Thr Ala Val Tyr Tyr Cys
85 90 95
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Ala Arg Leu Asp Tyr Trp Gly Gln Gly Thr Leu Val Thr Val Ser Ser 
            100                 105                 110         

<210>  87
<211>  112
<212>  PRT
<213>  Artificial

<220>
<223>  Synthesized

<400>  87

Gln Val Gln Leu Gln Glu Ser Gly Ala Glu Val Lys Lys Pro Gly Gly 
1               5                   10                  15      

Ser Val Lys Val Ser Cys Lys Ala Ser Gly Leu Asn Ile Lys Asp Tyr 
            20                  25                  30          

Tyr Ile His Trp Val Arg Gln Ala Pro Gly Gln Gly Leu Glu Trp Ile 
        35                  40                  45              

Gly Trp Ile Asp Pro Glu Asn Asp Asp Thr Glu Tyr Ala Pro Lys Phe 
    50                  55                  60                  

Gln Gly Arg Val Thr Ile Thr Arg Asp Thr Ser Ile Ser Thr Ala Tyr 
65                  70                  75                  80  

Leu Glu Leu Ser Arg Leu Arg Ser Asp Asp Thr Ala Val Tyr Tyr Cys 
                85                  90                  95      

Ala Arg Leu Asp Tyr Trp Gly Gln Gly Thr Leu Val Thr Val Ser Ser 
            100                 105                 110         

<210>  88
<211>  112
<212>  PRT
<213>  Artificial

<220>
<223>  Synthesized

<400>  88
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Ala Arg Leu Asp Tyr Trp Gly Gln Gly Thr Leu Val Thr Val Ser Ser
100 105 110

<210> 87

<211> 112

<212> PRT

<213> Artificial

<220>

<223> Synthesized

<400> 87

Gln Val Gln Leu Gln Glu Ser Gly Ala Glu Val Lys Lys Pro Gly Gly
1 5 10 15

Ser Val Lys Val Ser Cys Lys Ala Ser Gly Leu Asn Ile Lys Asp Tyr
20 25 30

Tyr Ile His Trp Val Arg Gln Ala Pro Gly Gln Gly Leu Glu Trp Ile
35 40 45

Gly Trp Ile Asp Pro Glu Asn Asp Asp Thr Glu Tyr Ala Pro Lys Phe
50 55 60

Gln Gly Arg Val Thr Ile Thr Arg Asp Thr Ser Ile Ser Thr Ala Tyr
65 70 75 80

Leu Glu Leu Ser Arg Leu Arg Ser Asp Asp Thr Ala Val Tyr Tyr Cys
85 90 95

Ala Arg Leu Asp Tyr Trp Gly Gln Gly Thr Leu Val Thr Val Ser Ser
100 105 110

<210> 88

<211> 112

<212> PRT

<213> Artificial

<220>

<223> Synthesized

<400> 88
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Asp Ile Val Met Thr Gln Ser Pro Leu Ser Leu Pro Val Thr Leu Gly 
1               5                   10                  15      

Gln Pro Ala Ser Ile Ser Cys Lys Ser Ser Gln Ser Leu Leu Asp Ser 
            20                  25                  30          

Asp Gly Lys Thr Tyr Leu Asn Trp Phe Gln Gln Arg Pro Gly Gln Ser 
        35                  40                  45              

Pro Arg Arg Leu Ile Tyr Leu Val Ser Lys Leu Asp Ser Gly Val Pro 
    50                  55                  60                  

Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Lys Ile 
65                  70                  75                  80  

Ser Arg Val Glu Ala Glu Asp Val Gly Val Tyr Tyr Cys Trp Gln Gly 
                85                  90                  95      

Thr His Phe Pro Tyr Thr Phe Gly Gly Gly Thr Lys Val Glu Ile Lys 
            100                 105                 110         

<210>  89
<211>  112
<212>  PRT
<213>  Artificial

<220>
<223>  Synthesized

<400>  89

Asp Ile Val Met Thr Gln Ser Pro Leu Ser Leu Pro Val Thr Leu Gly 
1               5                   10                  15      

Gln Pro Ala Ser Ile Ser Cys Lys Ser Ser Gln Ser Leu Leu Asp Ser 
            20                  25                  30          

Asp Gly Lys Thr Tyr Leu Asn Trp Phe Gln Gln Arg Pro Gly Gln Ser 
        35                  40                  45              

Pro Arg Leu Leu Ile Tyr Leu Val Ser Lys Leu Asp Ser Gly Val Pro 
    50                  55                  60                  
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Asp Ile Val Met Thr Gln Ser Pro Leu Ser Leu Pro Val Thr Leu Gly
1 5 10 15

Gln Pro Ala Ser Ile Ser Cys Lys Ser Ser Gln Ser Leu Leu Asp Ser
20 25 30

Asp Gly Lys Thr Tyr Leu Asn Trp Phe Gln Gln Arg Pro Gly Gln Ser
35 40 45

Pro Arg Arg Leu Ile Tyr Leu Val Ser Lys Leu Asp Ser Gly Val Pro
50 55 60

Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Lys Ile
65 70 75 80

Ser Arg Val Glu Ala Glu Asp Val Gly Val Tyr Tyr Cys Trp Gln Gly
85 90 95

Thr His Phe Pro Tyr Thr Phe Gly Gly Gly Thr Lys Val Glu Ile Lys
100 105 110

<210> 89

<211> 112

<212> PRT

<213> Artificial

<220>

<223> Synthesized

<400> 89

Asp Ile Val Met Thr Gln Ser Pro Leu Ser Leu Pro Val Thr Leu Gly
1 5 10 15

Gln Pro Ala Ser Ile Ser Cys Lys Ser Ser Gln Ser Leu Leu Asp Ser
20 25 30

Asp Gly Lys Thr Tyr Leu Asn Trp Phe Gln Gln Arg Pro Gly Gln Ser
35 40 45

Pro Arg Leu Leu Ile Tyr Leu Val Ser Lys Leu Asp Ser Gly Val Pro
50 55 60
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Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Lys Ile 
65                  70                  75                  80  

Ser Arg Val Glu Ala Glu Asp Val Gly Val Tyr Tyr Cys Trp Gln Gly 
                85                  90                  95      

Thr His Phe Pro Tyr Thr Phe Gly Gly Gly Thr Lys Val Glu Ile Lys 
            100                 105                 110         

<210>  90
<211>  112
<212>  PRT
<213>  Artificial

<220>
<223>  Synthesized

<400>  90

Asp Ile Val Met Thr Gln Ser Pro Leu Ser Leu Ser Val Thr Leu Gly 
1               5                   10                  15      

Glu Pro Ala Ser Ile Ser Cys Lys Ser Ser Gln Ser Leu Leu Asp Ser 
            20                  25                  30          

Asp Gly Lys Thr Tyr Leu Asn Trp Phe Gln Gln Arg Pro Gly Gln Ser 
        35                  40                  45              

Pro Arg Leu Leu Ile Tyr Leu Val Ser Lys Leu Asp Ser Gly Val Pro 
    50                  55                  60                  

Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Lys Ile 
65                  70                  75                  80  

Ser Arg Val Glu Ala Glu Asp Val Gly Val Tyr Tyr Cys Trp Gln Gly 
                85                  90                  95      

Thr His Phe Pro Tyr Thr Phe Gly Gly Gly Thr Lys Val Glu Ile Lys 
            100                 105                 110         
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Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Lys Ile
65 70 75 80

Ser Arg Val Glu Ala Glu Asp Val Gly Val Tyr Tyr Cys Trp Gln Gly
85 90 95

Thr His Phe Pro Tyr Thr Phe Gly Gly Gly Thr Lys Val Glu Ile Lys
100 105 110

<210> 90

<211> 112

<212> PRT

<213> Artificial

<220>

<223> Synthesized

<400> 90

Asp Ile Val Met Thr Gln Ser Pro Leu Ser Leu Ser Val Thr Leu Gly
1 5 10 15

Glu Pro Ala Ser Ile Ser Cys Lys Ser Ser Gln Ser Leu Leu Asp Ser
20 25 30

Asp Gly Lys Thr Tyr Leu Asn Trp Phe Gln Gln Arg Pro Gly Gln Ser
35 40 45

Pro Arg Leu Leu Ile Tyr Leu Val Ser Lys Leu Asp Ser Gly Val Pro
50 55 60

Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Lys Ile
65 70 75 80

Ser Arg Val Glu Ala Glu Asp Val Gly Val Tyr Tyr Cys Trp Gln Gly
85 90 95

Thr His Phe Pro Tyr Thr Phe Gly Gly Gly Thr Lys Val Glu Ile Lys
100 105 110
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<210>  91
<211>  112
<212>  PRT
<213>  Artificial

<220>
<223>  Synthesized

<400>  91

Glu Val Gln Leu Gln Gln Ser Gly Ala Glu Leu Val Arg Pro Gly Ala 
1               5                   10                  15      

Leu Val Lys Leu Ser Cys Lys Ala Ser Gly Phe Asn Ile Lys Asp Tyr 
            20                  25                  30          

Tyr Ile His Trp Val Lys Gln Arg Pro Glu Gln Gly Leu Glu Trp Ile 
        35                  40                  45              

Gly Trp Ile Asp Pro Glu Asn Gly Asp Thr Val Tyr Asp Pro Gln Phe 
    50                  55                  60                  

Gln Asp Lys Ala Asn Ile Thr Ala Asp Thr Ser Ser Asn Thr Ala Tyr 
65                  70                  75                  80  

Leu Gln Leu Ser Ser Leu Thr Ser Glu Gly Thr Ala Val Tyr Tyr Cys 
                85                  90                  95      

Ser Thr Leu Asp Phe Trp Gly Gln Gly Thr Thr Leu Thr Val Ser Ser 
            100                 105                 110         

<210>  92
<211>  112
<212>  PRT
<213>  Artificial

<220>
<223>  Synthesized

<400>  92

Asp Val Val Met Thr Gln Thr Pro Leu Thr Leu Ser Val Thr Ile Gly 
1               5                   10                  15      
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<210> 91

<211> 112

<212> PRT

<213> Artificial

<220>

<223> Synthesized

<400> 91

Glu Val Gln Leu Gln Gln Ser Gly Ala Glu Leu Val Arg Pro Gly Ala
1 5 10 15

Leu Val Lys Leu Ser Cys Lys Ala Ser Gly Phe Asn Ile Lys Asp Tyr
20 25 30

Tyr Ile His Trp Val Lys Gln Arg Pro Glu Gln Gly Leu Glu Trp Ile
35 40 45

Gly Trp Ile Asp Pro Glu Asn Gly Asp Thr Val Tyr Asp Pro Gln Phe
50 55 60

Gln Asp Lys Ala Asn Ile Thr Ala Asp Thr Ser Ser Asn Thr Ala Tyr
65 70 75 80

Leu Gln Leu Ser Ser Leu Thr Ser Glu Gly Thr Ala Val Tyr Tyr Cys
85 90 95

Ser Thr Leu Asp Phe Trp Gly Gln Gly Thr Thr Leu Thr Val Ser Ser
100 105 110

<210> 92

<211> 112

<212> PRT

<213> Artificial

<220>

<223> Synthesized

<400> 92

Asp Val Val Met Thr Gln Thr Pro Leu Thr Leu Ser Val Thr Ile Gly
1 5 10 15
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Gln Pro Ala Ser Ile Ser Cys Lys Ser Ser Gln Ser Leu Leu Asp Ser 
            20                  25                  30          

Asp Gly Lys Thr Tyr Leu Asn Trp Leu Leu Gln Arg Pro Gly Gln Ser 
        35                  40                  45              

Pro Lys Arg Leu Ile Tyr Leu Val Ser Lys Leu Asp Ser Gly Val Pro 
    50                  55                  60                  

Asp Arg Phe Thr Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Lys Ile 
65                  70                  75                  80  

Ser Arg Val Glu Ala Glu Asp Leu Gly Val Tyr Tyr Cys Trp Gln Gly 
                85                  90                  95      

Thr His Phe Pro Cys Thr Phe Gly Gly Gly Thr Lys Leu Glu Ile Lys 
            100                 105                 110         

<210>  93
<211>  10
<212>  PRT
<213>  Artificial

<220>
<223>  Synthesized

<400>  93

Gly Phe Asn Ile Lys Asp Tyr Tyr Ile His 
1               5                   10  

<210>  94
<211>  17
<212>  PRT
<213>  Artificial

<220>
<223>  Synthesized

<400>  94

Trp Ile Asp Pro Glu Asn Gly Asp Thr Val Tyr Asp Pro Gln Phe Gln 
1               5                   10                  15      
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Gln Pro Ala Ser Ile Ser Cys Lys Ser Ser Gln Ser Leu Leu Asp Ser
20 25 30

Asp Gly Lys Thr Tyr Leu Asn Trp Leu Leu Gln Arg Pro Gly Gln Ser
35 40 45

Pro Lys Arg Leu Ile Tyr Leu Val Ser Lys Leu Asp Ser Gly Val Pro
50 55 60

Asp Arg Phe Thr Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Lys Ile
65 70 75 80

Ser Arg Val Glu Ala Glu Asp Leu Gly Val Tyr Tyr Cys Trp Gln Gly
85 90 95

Thr His Phe Pro Cys Thr Phe Gly Gly Gly Thr Lys Leu Glu Ile Lys
100 105 110

<210> 93

<211> 10

<212> PRT

<213> Artificial

<220>

<223> Synthesized

<400> 93

Gly Phe Asn Ile Lys Asp Tyr Tyr Ile His
1 5 10

<210> 94
<211> 17

<212> PRT

<213> Artificial

<220>

<223> Synthesized

<400> 94

Trp Ile Asp Pro Glu Asn Gly Asp Thr Val Tyr Asp Pro Gln Phe Gln
1 5 10 15
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Asp 
    

<210>  95

<400>  95
000   

<210>  96
<211>  16
<212>  PRT
<213>  Artificial

<220>
<223>  Synthesized

<400>  96

Lys Ser Ser Gln Ser Leu Leu Asp Ser Asp Gly Lys Thr Tyr Leu Asn 
1               5                   10                  15      

<210>  97
<211>  7
<212>  PRT
<213>  Artificial

<220>
<223>  Synthesized

<400>  97

Leu Val Ser Lys Leu Asp Ser 
1               5           

<210>  98
<211>  9
<212>  PRT
<213>  Artificial

<220>
<223>  Synthesized

<400>  98

Trp Gln Gly Thr His Phe Pro Cys Thr 
1               5                   
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Asp

<210> 95

<400> 95

000

<210> 96
<211> 16

<212> PRT
<213> Artificial

<220>

<223> Synthesized

<400> 96

Lys Ser Ser Gln Ser Leu Leu Asp Ser Asp Gly Lys Thr Tyr Leu Asn
1 5 10 15

<210> 97
<211> 7

<212> PRT
<213> Artificial

<220>

<223> Synthesized

<400> 97

Leu Val Ser Lys Leu Asp Ser
1 5

<210> 98
<211> 9

<212> PRT

<213> Artificial

<220>

<223> Synthesized

<400> 98

Trp Gln Gly Thr His Phe Pro Cys Thr
1 5
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<210>  99
<211>  5
<212>  PRT
<213>  Artificial

<220>
<223>  Synthesized

<400>  99

Asp Tyr Tyr Ile His 
1               5   

<210>  100
<211>  7
<212>  PRT
<213>  Artificial

<220>
<223>  Synthesized

<400>  100

Gly Phe Asn Ile Lys Asp Tyr 
1               5           

<210>  101
<211>  6
<212>  PRT
<213>  Artificial

<220>
<223>  Synthesized

<400>  101

Lys Asp Tyr Tyr Ile His 
1               5       

<210>  102
<211>  6
<212>  PRT
<213>  Artificial

<220>
<223>  Synthesized

<400>  102
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<210> 99
<211> 5
<212> PRT
<213> Artificial

<220>

<223> Synthesized

<400> 99

Asp Tyr Tyr Ile His
1 5

<210> 100

<211> 7
<212> PRT
<213> Artificial

<220>

<223> Synthesized

<400> 100

Gly Phe Asn Ile Lys Asp Tyr
1 5

<210> 101

<211> 6
<212> PRT
<213> Artificial

<220>

<223> Synthesized

<400> 101

Lys Asp Tyr Tyr Ile His
1 5

<210> 102

<211> 6

<212> PRT
<213> Artificial

<220>

<223> Synthesized

<400> 102
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Asp Pro Glu Asn Gly Asp 
1               5       

<210>  103
<211>  10
<212>  PRT
<213>  Artificial

<220>
<223>  Synthesized

<400>  103

Trp Ile Asp Pro Glu Asn Gly Asp Thr Val 
1               5                   10  

<210>  104
<211>  13
<212>  PRT
<213>  Artificial

<220>
<223>  Synthesized

<400>  104

Trp Ile Gly Trp Ile Asp Pro Glu Asn Gly Asp Thr Val 
1               5                   10              

<210>  105
<211>  4
<212>  PRT
<213>  Artificial

<220>
<223>  Synthesized

<400>  105

Ser Thr Leu Asp 
1               

<210>  106
<211>  7
<212>  PRT
<213>  Artificial

<220>
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Asp Pro Glu Asn Gly Asp
1 5

<210> 103

<211> 10

<212> PRT

<213> Artificial

<220>

<223> Synthesized

<400> 103

Trp Ile Asp Pro Glu Asn Gly Asp Thr Val
1 5 10

<210> 104
<211> 13

<212> PRT

<213> Artificial

<220>

<223> Synthesized

<400> 104

Trp Ile Gly Trp Ile Asp Pro Glu Asn Gly Asp Thr Val
1 5 10

<210> 105

<211> 4
<212> PRT

<213> Artificial

<220>

<223> Synthesized

<400> 105

Ser Thr Leu Asp
1

<210> 106

<211> 7

<212> PRT

<213> Artificial

<220>
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<223>  Synthesized

<400>  106

Lys Thr Tyr Leu Asn Trp Leu 
1               5           

<210>  107
<211>  10
<212>  PRT
<213>  Artificial

<220>
<223>  Synthesized

<400>  107

Arg Leu Ile Tyr Leu Val Ser Lys Leu Asp 
1               5                   10  

<210>  108
<211>  8
<212>  PRT
<213>  Artificial

<220>
<223>  Synthesized

<400>  108

Trp Gln Gly Thr His Phe Pro Cys 
1               5               

<210>  109
<211>  118
<212>  PRT
<213>  Mus musculus

<400>  109

Glu Val Gln Leu Gln Gln Ser Gly Ala Glu Leu Val Lys Pro Gly Ala 
1               5                   10                  15      

Ser Val Lys Leu Ser Cys Thr Ala Ser Gly Phe Asn Ile Lys Asp Thr 
            20                  25                  30          

Tyr Ile His Trp Val Lys Gln Arg Pro Glu Gln Gly Leu Glu Trp Ile 
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<223> Synthesized

<400> 106

Lys Thr Tyr Leu Asn Trp Leu
1 5

<210> 107

<211> 10

<212> PRT

<213> Artificial

<220>

<223> Synthesized

<400> 107

Arg Leu Ile Tyr Leu Val Ser Lys Leu Asp
1 5 10

<210> 108

<211> 8

<212> PRT

<213> Artificial

<220>

<223> Synthesized

<400> 108

Trp Gln Gly Thr His Phe Pro Cys
1 5

<210> 109

<211> 118

<212> PRT

<213> Mus musculus

<400> 109

Glu Val Gln Leu Gln Gln Ser Gly Ala Glu Leu Val Lys Pro Gly Ala
1 5 10 15

Ser Val Lys Leu Ser Cys Thr Ala Ser Gly Phe Asn Ile Lys Asp Thr
20 25 30

Tyr Ile His Trp Val Lys Gln Arg Pro Glu Gln Gly Leu Glu Trp Ile
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        35                  40                  45              

Gly Lys Ile Asp Pro Ala Asn Gly Asn Thr Lys Tyr Asp Pro Lys Phe 
    50                  55                  60                  

Gln Asp Lys Ala Thr Ile Thr Ala Asp Thr Ser Ser Asn Thr Ala Tyr 
65                  70                  75                  80  

Leu Gln Leu Ser Ser Leu Thr Ser Glu Asp Thr Ala Val Tyr Tyr Cys 
                85                  90                  95      

Ala Asn Ser Asn Tyr Trp Phe Asp Phe Asp Tyr Trp Gly Gln Gly Thr 
            100                 105                 110         

Thr Leu Thr Val Ser Ser 
        115             

<210>  110
<211>  118
<212>  PRT
<213>  Homo sapiens

<400>  110

Gln Val Gln Leu Gln Gln Ser Gly Ala Glu Val Lys Lys Pro Gly Ser 
1               5                   10                  15      

Ser Val Lys Val Ser Cys Lys Ala Ser Gly Gly Thr Phe Ser Ser Asn 
            20                  25                  30          

Pro Val Ser Trp Val Arg Gln Ala Pro Gly Gln Gly Leu Glu Trp Met 
        35                  40                  45              

Gly Gly Ile Ile Pro Phe Ala Gln Lys Val Leu Gly Ala Gln Arg Val 
    50                  55                  60                  

Arg Asp Arg Ile Asn Ile Thr Ala Asp Thr Ser Thr Ser Thr Ala Tyr 
65                  70                  75                  80  

Met Glu Leu Ser Gly Leu Arg Ser Asp Asp Thr Ala Val Tyr Tyr Cys 
                85                  90                  95      
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35 40 45

Gly Lys Ile Asp Pro Ala Asn Gly Asn Thr Lys Tyr Asp Pro Lys Phe

50 55 60

Gln Asp Lys Ala Thr Ile Thr Ala Asp Thr Ser Ser Asn Thr Ala Tyr

65 70 75 80

Leu Gln Leu Ser Ser Leu Thr Ser Glu Asp Thr Ala Val Tyr Tyr Cys

85 90 95

Ala Asn Ser Asn Tyr Trp Phe Asp Phe Asp Tyr Trp Gly Gln Gly Thr

100 105 110

Thr Leu Thr Val Ser Ser
115

<210> 110

<211> 118

<212> PRT

<213> Homo sapiens

<400> 110

Gln Val Gln Leu Gln Gln Ser Gly Ala Glu Val Lys Lys Pro Gly Ser
1 5 10 15

Ser Val Lys Val Ser Cys Lys Ala Ser Gly Gly Thr Phe Ser Ser Asn
20 25 30

Pro Val Ser Trp Val Arg Gln Ala Pro Gly Gln Gly Leu Glu Trp Met

35 40 45

Gly Gly Ile Ile Pro Phe Ala Gln Lys Val Leu Gly Ala Gln Arg Val

50 55 60

Arg Asp Arg Ile Asn Ile Thr Ala Asp Thr Ser Thr Ser Thr Ala Tyr

65 70 75 80

Met Glu Leu Ser Gly Leu Arg Ser Asp Asp Thr Ala Val Tyr Tyr Cys

85 90 95

Page 64



508111SEQLST.TXT

Ala Thr Gly Gln Gln Leu Tyr Ser Leu His Tyr Trp Gly Gln Gly Thr 
            100                 105                 110         

Leu Val Thr Val Ser Ser 
        115             

<210>  111
<211>  112
<212>  PRT
<213>  Mus musculus

<400>  111

Asp Val Leu Met Thr Gln Thr Pro Leu Ser Leu Pro Val Ser Leu Gly 
1               5                   10                  15      

Asp Gln Ala Ser Ile Ser Cys Arg Ser Ser Gln Ser Ile Val His Ser 
            20                  25                  30          

Asn Gly Asn Thr Tyr Leu Glu Trp Tyr Leu Gln Lys Pro Gly Gln Ser 
        35                  40                  45              

Pro Lys Leu Leu Ile Tyr Lys Val Ser Asn Arg Phe Ser Gly Val Pro 
    50                  55                  60                  

Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Lys Ile 
65                  70                  75                  80  

Ser Arg Val Glu Ala Asp Asp Val Gly Val Tyr Tyr Cys Tyr Gln Gly 
                85                  90                  95      

Ser His Val Pro Tyr Thr Phe Gly Gly Gly Thr Lys Leu Glu Ile Lys 
            100                 105                 110         

<210>  112
<211>  76
<212>  PRT
<213>  Homo sapiens

<400>  112
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Ala Thr Gly Gln Gln Leu Tyr Ser Leu His Tyr Trp Gly Gln Gly Thr
100 105 110

Leu Val Thr Val Ser Ser
115

<210> 111

<211> 112

<212> PRT

<213> Mus musculus

<400> 111

Asp Val Leu Met Thr Gln Thr Pro Leu Ser Leu Pro Val Ser Leu Gly
1 5 10 15

Asp Gln Ala Ser Ile Ser Cys Arg Ser Ser Gln Ser Ile Val His Ser
20 25 30

Asn Gly Asn Thr Tyr Leu Glu Trp Tyr Leu Gln Lys Pro Gly Gln Ser
35 40 45

Pro Lys Leu Leu Ile Tyr Lys Val Ser Asn Arg Phe Ser Gly Val Pro
50 55 60

Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Lys Ile
65 70 75 80

Ser Arg Val Glu Ala Asp Asp Val Gly Val Tyr Tyr Cys Tyr Gln Gly
85 90 95

Ser His Val Pro Tyr Thr Phe Gly Gly Gly Thr Lys Leu Glu Ile Lys
100 105 110

<210> 112

<211> 76

<212> PRT

<213> Homo sapiens

<400> 112
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Asp Val Met Thr Ser Ser Ser Val Thr Gly Ala Ser Ser Cys Arg Ser 
1               5                   10                  15      

Ser Ser Val Tyr Ser Asp Gly Ser Thr Trp Asn Trp Arg Gly Ser Arg 
            20                  25                  30          

Arg Tyr Asp Val Ser Thr Arg Asp Ser Gly Val Asp Arg Ser Gly Ser 
        35                  40                  45              

Gly Ser Gly Thr Asp Thr Lys Ser Arg Val Ala Asp Val Gly Val Tyr 
    50                  55                  60                  

Tyr Cys Met Asp Trp His Thr Gly Gly Thr Lys Lys 
65                  70                  75      

<210>  113
<211>  112
<212>  PRT
<213>  Artificial

<220>
<223>  Synthesized

<400>  113

Gln Val Gln Leu Gln Gln Ser Gly Ala Glu Val Lys Lys Pro Gly Ser 
1               5                   10                  15      

Ser Val Lys Val Ser Cys Lys Ala Ser Gly Phe Asn Ile Lys Asp Tyr 
            20                  25                  30          

Tyr Ile His Trp Val Arg Gln Ala Pro Gly Gln Gly Leu Glu Trp Met 
        35                  40                  45              

Gly Trp Ile Asp Pro Glu Asn Gly Asp Thr Val Tyr Asp Pro Gln Phe 
    50                  55                  60                  

Gln Asp Arg Ile Asn Ile Thr Ala Asp Thr Ser Thr Ser Thr Ala Tyr 
65                  70                  75                  80  

Met Glu Leu Ser Gly Leu Arg Ser Asp Asp Thr Ala Val Tyr Tyr Cys 
                85                  90                  95      
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Asp Val Met Thr Ser Ser Ser Val Thr Gly Ala Ser Ser Cys Arg Ser
1 5 10 15

Ser Ser Val Tyr Ser Asp Gly Ser Thr Trp Asn Trp Arg Gly Ser Arg
20 25 30

Arg Tyr Asp Val Ser Thr Arg Asp Ser Gly Val Asp Arg Ser Gly Ser
35 40 45

Gly Ser Gly Thr Asp Thr Lys Ser Arg Val Ala Asp Val Gly Val Tyr
50 55 60

Tyr Cys Met Asp Trp His Thr Gly Gly Thr Lys Lys
65 70 75

<210> 113

<211> 112

<212> PRT

<213> Artificial

<220>

<223> Synthesized

<400> 113

Gln Val Gln Leu Gln Gln Ser Gly Ala Glu Val Lys Lys Pro Gly Ser
1 5 10 15

Ser Val Lys Val Ser Cys Lys Ala Ser Gly Phe Asn Ile Lys Asp Tyr
20 25 30

Tyr Ile His Trp Val Arg Gln Ala Pro Gly Gln Gly Leu Glu Trp Met
35 40 45

Gly Trp Ile Asp Pro Glu Asn Gly Asp Thr Val Tyr Asp Pro Gln Phe
50 55 60

Gln Asp Arg Ile Asn Ile Thr Ala Asp Thr Ser Thr Ser Thr Ala Tyr
65 70 75 80

Met Glu Leu Ser Gly Leu Arg Ser Asp Asp Thr Ala Val Tyr Tyr Cys
85 90 95
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Ser Thr Leu Asp Phe Trp Gly Gln Gly Thr Leu Val Thr Val Ser Ser 
            100                 105                 110         

<210>  114
<211>  112
<212>  PRT
<213>  Artificial

<220>
<223>  Synthesized

<400>  114

Gln Val Gln Leu Gln Gln Ser Gly Ala Glu Val Val Lys Pro Gly Gly 
1               5                   10                  15      

Ser Val Lys Leu Ser Cys Lys Ala Ser Gly Phe Asn Ile Lys Asp Tyr 
            20                  25                  30          

Tyr Ile His Trp Val Arg Gln Ala Pro Gly Gln Gly Leu Glu Trp Met 
        35                  40                  45              

Gly Trp Ile Asp Pro Glu Asn Gly Asp Thr Val Tyr Asp Pro Gln Phe 
    50                  55                  60                  

Gln Asp Arg Ile Thr Ile Thr Ala Asp Thr Ser Thr Ser Thr Ala Tyr 
65                  70                  75                  80  

Met Glu Leu Ser Gly Leu Arg Ser Asp Asp Thr Ala Val Tyr Tyr Cys 
                85                  90                  95      

Ser Thr Leu Asp Phe Trp Gly Gln Gly Thr Leu Val Thr Val Ser Ser 
            100                 105                 110         

<210>  115
<211>  112
<212>  PRT
<213>  Artificial

<220>
<223>  Synthesized
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Ser Thr Leu Asp Phe Trp Gly Gln Gly Thr Leu Val Thr Val Ser Ser
100 105 110

<210> 114

<211> 112

<212> PRT

<213> Artificial

<220>

<223> Synthesized

<400> 114

Gln Val Gln Leu Gln Gln Ser Gly Ala Glu Val Val Lys Pro Gly Gly
1 5 10 15

Ser Val Lys Leu Ser Cys Lys Ala Ser Gly Phe Asn Ile Lys Asp Tyr
20 25 30

Tyr Ile His Trp Val Arg Gln Ala Pro Gly Gln Gly Leu Glu Trp Met
35 40 45

Gly Trp Ile Asp Pro Glu Asn Gly Asp Thr Val Tyr Asp Pro Gln Phe
50 55 60

Gln Asp Arg Ile Thr Ile Thr Ala Asp Thr Ser Thr Ser Thr Ala Tyr
65 70 75 80

Met Glu Leu Ser Gly Leu Arg Ser Asp Asp Thr Ala Val Tyr Tyr Cys
85 90 95

Ser Thr Leu Asp Phe Trp Gly Gln Gly Thr Leu Val Thr Val Ser Ser
100 105 110

<210> 115

<211> 112

<212> PRT

<213> Artificial

<220>

<223> Synthesized
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<400>  115

Gln Val Gln Leu Gln Gln Ser Gly Ala Glu Val Val Lys Pro Gly Gly 
1               5                   10                  15      

Ser Val Lys Leu Ser Cys Lys Ala Ser Gly Phe Asn Ile Lys Asp Tyr 
            20                  25                  30          

Tyr Ile His Trp Val Arg Gln Ala Pro Gly Gln Gly Leu Glu Trp Ile 
        35                  40                  45              

Gly Trp Ile Asp Pro Glu Asn Gly Asp Thr Val Tyr Asp Pro Gln Phe 
    50                  55                  60                  

Gln Asp Arg Ala Thr Ile Thr Ala Asp Thr Ser Thr Ser Thr Ala Tyr 
65                  70                  75                  80  

Met Glu Leu Ser Gly Leu Arg Ser Glu Asp Thr Ala Val Tyr Tyr Cys 
                85                  90                  95      

Ala Thr Leu Asp Phe Trp Gly Gln Gly Thr Leu Val Thr Val Ser Ser 
            100                 105                 110         

<210>  116
<211>  112
<212>  PRT
<213>  Artificial

<220>
<223>  Synthesized

<400>  116

Asp Ile Val Met Thr Gln Ser Pro Leu Ser Leu Ser Val Thr Leu Gly 
1               5                   10                  15      

Gln Pro Ala Ser Ile Ser Cys Lys Ser Ser Gln Ser Leu Leu Asp Ser 
            20                  25                  30          

Asp Gly Lys Thr Tyr Leu Asn Trp Phe Gln Gln Arg Pro Gly Gln Ser 
        35                  40                  45              
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<400> 115

Gln Val Gln Leu Gln Gln Ser Gly Ala Glu Val Val Lys Pro Gly Gly
1 5 10 15

Ser Val Lys Leu Ser Cys Lys Ala Ser Gly Phe Asn Ile Lys Asp Tyr
20 25 30

Tyr Ile His Trp Val Arg Gln Ala Pro Gly Gln Gly Leu Glu Trp Ile
35 40 45

Gly Trp Ile Asp Pro Glu Asn Gly Asp Thr Val Tyr Asp Pro Gln Phe
50 55 60

Gln Asp Arg Ala Thr Ile Thr Ala Asp Thr Ser Thr Ser Thr Ala Tyr
65 70 75 80

Met Glu Leu Ser Gly Leu Arg Ser Glu Asp Thr Ala Val Tyr Tyr Cys
85 90 95

Ala Thr Leu Asp Phe Trp Gly Gln Gly Thr Leu Val Thr Val Ser Ser
100 105 110

<210> 116

<211> 112

<212> PRT

<213> Artificial

<220>

<223> Synthesized

<400> 116

Asp Ile Val Met Thr Gln Ser Pro Leu Ser Leu Ser Val Thr Leu Gly
1 5 10 15

Gln Pro Ala Ser Ile Ser Cys Lys Ser Ser Gln Ser Leu Leu Asp Ser
20 25 30

Asp Gly Lys Thr Tyr Leu Asn Trp Phe Gln Gln Arg Pro Gly Gln Ser
35 40 45
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Pro Arg Arg Leu Ile Tyr Leu Val Ser Lys Leu Asp Ser Gly Val Pro 
    50                  55                  60                  

Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Lys Ile 
65                  70                  75                  80  

Ser Arg Val Glu Ala Glu Asp Val Gly Val Tyr Tyr Cys Trp Gln Gly 
                85                  90                  95      

Thr His Phe Pro Cys Thr Phe Gly Gln Gly Thr Lys Leu Glu Ile Lys 
            100                 105                 110         

<210>  117
<211>  112
<212>  PRT
<213>  Artificial

<220>
<223>  Synthesized

<400>  117

Asp Ile Val Met Thr Gln Ser Pro Leu Ser Leu Ser Val Thr Leu Gly 
1               5                   10                  15      

Glu Pro Ala Ser Ile Ser Cys Lys Ser Ser Gln Ser Leu Leu Asp Ser 
            20                  25                  30          

Asp Gly Lys Thr Tyr Leu Asn Trp Phe Gln Gln Arg Pro Gly Gln Ser 
        35                  40                  45              

Pro Arg Arg Leu Ile Tyr Leu Val Ser Lys Leu Asp Ser Gly Val Pro 
    50                  55                  60                  

Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Lys Ile 
65                  70                  75                  80  

Ser Arg Val Glu Ala Glu Asp Val Gly Val Tyr Tyr Cys Trp Gln Gly 
                85                  90                  95      

Thr His Phe Pro Cys Thr Phe Gly Gln Gly Thr Lys Leu Glu Ile Lys 
            100                 105                 110         
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Pro Arg Arg Leu Ile Tyr Leu Val Ser Lys Leu Asp Ser Gly Val Pro
50 55 60

Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Lys Ile
65 70 75 80

Ser Arg Val Glu Ala Glu Asp Val Gly Val Tyr Tyr Cys Trp Gln Gly
85 90 95

Thr His Phe Pro Cys Thr Phe Gly Gln Gly Thr Lys Leu Glu Ile Lys
100 105 110

<210> 117

<211> 112

<212> PRT

<213> Artificial

<220>

<223> Synthesized

<400> 117

Asp Ile Val Met Thr Gln Ser Pro Leu Ser Leu Ser Val Thr Leu Gly
1 5 10 15

Glu Pro Ala Ser Ile Ser Cys Lys Ser Ser Gln Ser Leu Leu Asp Ser
20 25 30

Asp Gly Lys Thr Tyr Leu Asn Trp Phe Gln Gln Arg Pro Gly Gln Ser
35 40 45

Pro Arg Arg Leu Ile Tyr Leu Val Ser Lys Leu Asp Ser Gly Val Pro
50 55 60

Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Lys Ile
65 70 75 80

Ser Arg Val Glu Ala Glu Asp Val Gly Val Tyr Tyr Cys Trp Gln Gly
85 90 95

Thr His Phe Pro Cys Thr Phe Gly Gln Gly Thr Lys Leu Glu Ile Lys
100 105 110
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<210>  118
<211>  112
<212>  PRT
<213>  Artificial

<220>
<223>  Synthesized

<400>  118

Asp Val Val Met Thr Gln Ser Pro Leu Ser Leu Ser Val Thr Leu Gly 
1               5                   10                  15      

Glu Pro Ala Ser Ile Ser Cys Lys Ser Ser Gln Ser Leu Leu Asp Ser 
            20                  25                  30          

Asp Gly Lys Thr Tyr Leu Asn Trp Leu Gln Gln Arg Pro Gly Gln Ser 
        35                  40                  45              

Pro Arg Arg Leu Ile Tyr Leu Val Ser Lys Leu Asp Ser Gly Val Pro 
    50                  55                  60                  

Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Lys Ile 
65                  70                  75                  80  

Ser Arg Val Glu Ala Glu Asp Val Gly Val Tyr Tyr Cys Trp Gln Gly 
                85                  90                  95      

Thr His Phe Pro Cys Thr Phe Gly Gln Gly Thr Lys Leu Glu Ile Lys 
            100                 105                 110         

<210>  119
<211>  112
<212>  PRT
<213>  Artificial

<220>
<223>  Synthesized

<400>  119

Glu Val Gln Leu Gln Gln Ser Gly Ala Glu Leu Val Arg Pro Gly Ala 
1               5                   10                  15      
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<210> 118

<211> 112

<212> PRT

<213> Artificial

<220>

<223> Synthesized

<400> 118

Asp Val Val Met Thr Gln Ser Pro Leu Ser Leu Ser Val Thr Leu Gly
1 5 10 15

Glu Pro Ala Ser Ile Ser Cys Lys Ser Ser Gln Ser Leu Leu Asp Ser
20 25 30

Asp Gly Lys Thr Tyr Leu Asn Trp Leu Gln Gln Arg Pro Gly Gln Ser
35 40 45

Pro Arg Arg Leu Ile Tyr Leu Val Ser Lys Leu Asp Ser Gly Val Pro
50 55 60

Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Lys Ile
65 70 75 80

Ser Arg Val Glu Ala Glu Asp Val Gly Val Tyr Tyr Cys Trp Gln Gly
85 90 95

Thr His Phe Pro Cys Thr Phe Gly Gln Gly Thr Lys Leu Glu Ile Lys
100 105 110

<210> 119

<211> 112

<212> PRT

<213> Artificial

<220>

<223> Synthesized

<400> 119

Glu Val Gln Leu Gln Gln Ser Gly Ala Glu Leu Val Arg Pro Gly Ala
1 5 10 15
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Leu Val Lys Leu Ser Cys Lys Ala Ser Gly Phe Asn Ile Lys Asp Tyr 
            20                  25                  30          

Tyr Ile His Trp Val Lys Gln Arg Pro Glu Gln Gly Leu Glu Trp Ile 
        35                  40                  45              

Gly Trp Ile Asp Pro Glu Asn Gly Glu Thr Val Tyr Asp Pro Lys Phe 
    50                  55                  60                  

Gln Gly Lys Ala Ser Ile Thr Ser Asp Thr Ser Ser Asn Thr Ala Tyr 
65                  70                  75                  80  

Leu Gln Leu Arg Ser Leu Thr Ser Glu Asp Thr Ala Val Tyr Tyr Ser 
                85                  90                  95      

Thr Ser Leu Asp Phe Trp Gly Gln Gly Thr Ser Val Thr Val Ser Ser 
            100                 105                 110         

<210>  120
<211>  113
<212>  PRT
<213>  Artificial

<220>
<223>  Synthesized

<400>  120

Asp Val Val Met Thr Gln Thr Pro Leu Thr Leu Ser Val Thr Ile Gly 
1               5                   10                  15      

Gln Pro Ala Ser Ile Ser Cys Lys Ser Thr Gln Ser Leu Leu Asp Ser 
            20                  25                  30          

Asp Gly Lys Thr Tyr Leu Asn Trp Leu Leu Gln Arg Pro Gly Gln Ser 
        35                  40                  45              

Pro Lys Arg Leu Ile Tyr Leu Val Ser Lys Leu Asp Ser Gly Val Pro 
    50                  55                  60                  
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Leu Val Lys Leu Ser Cys Lys Ala Ser Gly Phe Asn Ile Lys Asp Tyr
20 25 30

Tyr Ile His Trp Val Lys Gln Arg Pro Glu Gln Gly Leu Glu Trp Ile
35 40 45

Gly Trp Ile Asp Pro Glu Asn Gly Glu Thr Val Tyr Asp Pro Lys Phe
50 55 60

Gln Gly Lys Ala Ser Ile Thr Ser Asp Thr Ser Ser Asn Thr Ala Tyr
65 70 75 80

Leu Gln Leu Arg Ser Leu Thr Ser Glu Asp Thr Ala Val Tyr Tyr Ser
85 90 95

Thr Ser Leu Asp Phe Trp Gly Gln Gly Thr Ser Val Thr Val Ser Ser
100 105 110

<210> 120

<211> 113

<212> PRT

<213> Artificial

<220>

<223> Synthesized

<400> 120

Asp Val Val Met Thr Gln Thr Pro Leu Thr Leu Ser Val Thr Ile Gly
1 5 10 15

Gln Pro Ala Ser Ile Ser Cys Lys Ser Thr Gln Ser Leu Leu Asp Ser
20 25 30

Asp Gly Lys Thr Tyr Leu Asn Trp Leu Leu Gln Arg Pro Gly Gln Ser
35 40 45

Pro Lys Arg Leu Ile Tyr Leu Val Ser Lys Leu Asp Ser Gly Val Pro
50 55 60
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Asp Arg Phe Thr Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Lys Ile 
65                  70                  75                  80  

Ser Arg Val Glu Ala Glu Asp Leu Gly Val Tyr Tyr Cys Trp Gln Gly 
                85                  90                  95      

Thr His Phe Pro Tyr Thr Phe Gly Gly Gly Thr Lys Leu Glu Ile Lys 
            100                 105                 110         

Arg 
    

<210>  121
<211>  10
<212>  PRT
<213>  Artificial

<220>
<223>  Synthesized

<400>  121

Gly Phe Asn Ile Lys Asp Tyr Tyr Ile His 
1               5                   10  

<210>  122
<211>  17
<212>  PRT
<213>  Artificial

<220>
<223>  Synthesized

<400>  122

Trp Ile Asp Pro Glu Asn Gly Glu Thr Val Tyr Asp Pro Lys Phe Gln 
1               5                   10                  15      

Gly 
    

<210> 123

<400>  123
000  

Page 72

508111SEQLST. TXT

Asp Arg Phe Thr Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Lys Ile
65 70 75 80

Ser Arg Val Glu Ala Glu Asp Leu Gly Val Tyr Tyr Cys Trp Gln Gly

85 90 95

Thr His Phe Pro Tyr Thr Phe Gly Gly Gly Thr Lys Leu Glu Ile Lys
100 105 110

Arg

<210> 121

<211> 10

<212> PRT
<213> Artificial

<220>

<223> Synthesized

<400> 121

Gly Phe Asn Ile Lys Asp Tyr Tyr Ile His
1 5 10

<210> 122

<211> 17

<212> PRT

<213> Artificial

<220>

<223> Synthesized

<400> 122

Trp Ile Asp Pro Glu Asn Gly Glu Thr Val Tyr Asp Pro Lys Phe Gln
1 5 10 15

Gly

<210> 123

<400> 123

000
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<210>  124
<211>  16
<212>  PRT
<213>  Artificial

<220>
<223>  Synthesized

<400>  124

Lys Ser Thr Gln Ser Leu Leu Asp Ser Asp Gly Lys Thr Tyr Leu Asn 
1               5                   10                  15      

<210>  125
<211>  7
<212>  PRT
<213>  Artificial

<220>
<223>  Synthesized

<400>  125

Leu Val Ser Lys Leu Asp Ser 
1               5           

<210>  126
<211>  9
<212>  PRT
<213>  Artificial

<220>
<223>  Synthesized

<400>  126

Trp Gln Gly Thr His Phe Pro Tyr Thr 
1               5                   

<210>  127
<211>  5
<212>  PRT
<213>  Artificial

<220>
<223>  Synthesized
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<210> 124
<211> 16

<212> PRT
<213> Artificial

<220>

<223> Synthesized

<400> 124

Lys Ser Thr Gln Ser Leu Leu Asp Ser Asp Gly Lys Thr Tyr Leu Asn
1 5 10 15

<210> 125

<211> 7
<212> PRT
<213> Artificial

<220>

<223> Synthesized

<400> 125

Leu Val Ser Lys Leu Asp Ser
1 5

<210> 126
<211> 9

<212> PRT
<213> Artificial

<220>

<223> Synthesized

<400> 126

Trp Gln Gly Thr His Phe Pro Tyr Thr
1 5

<210> 127

<211> 5

<212> PRT

<213> Artificial

<220>

<223> Synthesized
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<400>  127

Asp Tyr Tyr Ile His 
1               5   

<210>  128
<211>  7
<212>  PRT
<213>  Artificial

<220>
<223>  Synthesized

<400>  128

Gly Phe Asn Ile Lys Asp Tyr 
1               5           

<210>  129
<211>  6
<212>  PRT
<213>  Artificial

<220>
<223>  Synthesized

<400>  129

Lys Asp Tyr Tyr Ile His 
1               5       

<210>  130
<211>  6
<212>  PRT
<213>  Artificial

<220>
<223>  Synthesized

<400>  130

Asp Pro Glu Asn Gly Glu 
1               5       

<210>  131
<211>  10
<212>  PRT
<213>  Artificial
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<400> 127

Asp Tyr Tyr Ile His
1 5

<210> 128

<211> 7
<212> PRT

<213> Artificial

<220>

<223> Synthesized

<400> 128

Gly Phe Asn Ile Lys Asp Tyr

1 5

<210> 129
<211> 6
<212> PRT
<213> Artificial

<220>

<223> Synthesized

<400> 129

Lys Asp Tyr Tyr Ile His
1 5

<210> 130
<211> 6
<212> PRT
<213> Artificial

<220>

<223> Synthesized

<400> 130

Asp Pro Glu Asn Gly Glu
1 5

<210> 131

<211> 10
<212> PRT
<213> Artificial
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<220>
<223>  Synthesized

<400>  131

Trp Ile Asp Pro Glu Asn Gly Glu Thr Val 
1               5                   10  

<210>  132
<211>  13
<212>  PRT
<213>  Artificial

<220>
<223>  Synthesized

<400>  132

Trp Ile Gly Trp Ile Asp Pro Glu Asn Gly Glu Thr Val 
1               5                   10              

<210>  133
<211>  4
<212>  PRT
<213>  Artificial

<220>
<223>  Synthesized

<400>  133

Thr Ser Leu Asp 
1               

<210>  134
<211>  7
<212>  PRT
<213>  Artificial

<220>
<223>  Synthesized

<400>  134

Lys Thr Tyr Leu Asn Trp Leu 
1               5           
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<220>

<223> Synthesized

<400> 131

Trp Ile Asp Pro Glu Asn Gly Glu Thr Val
1 5 10

<210> 132

<211> 13

<212> PRT
<213> Artificial

<220>

<223> Synthesized

<400> 132

Trp Ile Gly Trp Ile Asp Pro Glu Asn Gly Glu Thr Val
1 5 10

<210> 133

<211> 4
<212> PRT
<213> Artificial

<220>

<223> Synthesized

<400> 133

Thr Ser Leu Asp
1

<210> 134
<211> 7
<212> PRT

<213> Artificial

<220>

<223> Synthesized

<400> 134

Lys Thr Tyr Leu Asn Trp Leu
1 5
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<210>  135
<211>  10
<212>  PRT
<213>  Artificial

<220>
<223>  Synthesized

<400>  135

Arg Leu Ile Tyr Leu Val Ser Lys Leu Asp 
1               5                   10  

<210>  136
<211>  8
<212>  PRT
<213>  Artificial

<220>
<223>  Synthesized

<400>  136

Trp Gln Gly Thr His Phe Pro Tyr 
1               5               

<210>  137
<211>  116
<212>  PRT
<213>  Homo sapiens

<400>  137

Gln Val Gln Leu Val Gln Ser Gly Ala Glu Val Lys Lys Pro Gly Ala 
1               5                   10                  15      

Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Tyr Thr Glu Ala Tyr 
            20                  25                  30          

Tyr Ile His Trp Val Arg Gln Ala Pro Gly Gln Gly Leu Glu Trp Met 
        35                  40                  45              

Gly Arg Ile Asp Pro Ala Thr Gly Asn Thr Lys Tyr Ala Pro Arg Leu 
    50                  55                  60                  

Gln Asp Arg Val Thr Met Thr Arg Asp Thr Ser Thr Ser Thr Val Tyr 
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<210> 135

<211> 10

<212> PRT

<213> Artificial

<220>

<223> Synthesized

<400> 135

Arg Leu Ile Tyr Leu Val Ser Lys Leu Asp
1 5 10

<210> 136

<211> 8

<212> PRT

<213> Artificial

<220>

<223> Synthesized

<400> 136

Trp Gln Gly Thr His Phe Pro Tyr
1 5

<210> 137

<211> 116

<212> PRT

<213> Homo sapiens

<400> 137

Gln Val Gln Leu Val Gln Ser Gly Ala Glu Val Lys Lys Pro Gly Ala
1 5 10 15

Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Tyr Thr Glu Ala Tyr
20 25 30

Tyr Ile His Trp Val Arg Gln Ala Pro Gly Gln Gly Leu Glu Trp Met
35 40 45

Gly Arg Ile Asp Pro Ala Thr Gly Asn Thr Lys Tyr Ala Pro Arg Leu
50 55 60

Gln Asp Arg Val Thr Met Thr Arg Asp Thr Ser Thr Ser Thr Val Tyr
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65                  70                  75                  80  

Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala Val Tyr Tyr Cys 
                85                  90                  95      

Ala Ser Leu Tyr Ser Leu Pro Val Tyr Trp Gly Gln Gly Thr Thr Val 
            100                 105                 110         

Thr Val Ser Ser 
        115     

<210>  138
<211>  113
<212>  PRT
<213>  Homo sapiens

<400>  138

Asp Val Val Met Thr Gln Ser Pro Leu Ser Leu Pro Val Thr Leu Gly 
1               5                   10                  15      

Gln Pro Ala Ser Ile Ser Cys Lys Ser Ser Gln Ser Leu Leu Tyr Ser 
            20                  25                  30          

Asp Ala Lys Thr Tyr Leu Asn Trp Phe Gln Gln Arg Pro Gly Gln Ser 
        35                  40                  45              

Pro Arg Arg Leu Ile Tyr Gln Ile Ser Arg Leu Asp Pro Gly Val Pro 
    50                  55                  60                  

Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Lys Ile 
65                  70                  75                  80  

Ser Arg Val Glu Ala Glu Asp Val Gly Val Tyr Tyr Cys Leu Gln Gly 
                85                  90                  95      

Thr His Tyr Pro Val Leu Phe Gly Gln Gly Thr Arg Leu Glu Ile Lys 
            100                 105                 110         

Arg 
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65 70 75 80

Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala Val Tyr Tyr Cys
85 90 95

Ala Ser Leu Tyr Ser Leu Pro Val Tyr Trp Gly Gln Gly Thr Thr Val
100 105 110

Thr Val Ser Ser
115

<210> 138

<211> 113

<212> PRT

<213> Homo sapiens

<400> 138

Asp Val Val Met Thr Gln Ser Pro Leu Ser Leu Pro Val Thr Leu Gly
1 5 10 15

Gln Pro Ala Ser Ile Ser Cys Lys Ser Ser Gln Ser Leu Leu Tyr Ser
20 25 30

Asp Ala Lys Thr Tyr Leu Asn Trp Phe Gln Gln Arg Pro Gly Gln Ser
35 40 45

Pro Arg Arg Leu Ile Tyr Gln Ile Ser Arg Leu Asp Pro Gly Val Pro
50 55 60

Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Lys Ile
65 70 75 80

Ser Arg Val Glu Ala Glu Asp Val Gly Val Tyr Tyr Cys Leu Gln Gly
85 90 95

Thr His Tyr Pro Val Leu Phe Gly Gln Gly Thr Arg Leu Glu Ile Lys
100 105 110

Arg

Page 77



508111SEQLST.TXT

<210>  139
<211>  112
<212>  PRT
<213>  Artificial

<220>
<223>  Synthesized

<400>  139

Gln Val Gln Leu Val Gln Ser Gly Ala Glu Val Val Lys Pro Gly Ala 
1               5                   10                  15      

Ser Val Lys Leu Ser Cys Lys Ala Ser Gly Phe Asn Ile Lys Asp Tyr 
            20                  25                  30          

Tyr Ile His Trp Val Arg Gln Ala Pro Gly Gln Gly Leu Glu Trp Met 
        35                  40                  45              

Gly Trp Ile Asp Pro Glu Asn Gly Glu Thr Val Tyr Asp Pro Lys Phe 
    50                  55                  60                  

Gln Gly Arg Val Thr Ile Thr Arg Asp Thr Ser Thr Asn Thr Ala Tyr 
65                  70                  75                  80  

Leu Gln Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala Val Tyr Tyr Ser 
                85                  90                  95      

Thr Ser Leu Asp Phe Trp Gly Gln Gly Thr Thr Val Thr Val Ser Ser 
            100                 105                 110         

<210>  140
<211>  112
<212>  PRT
<213>  Artificial

<220>
<223>  Synthesized

<400>  140

Gln Val Gln Leu Val Gln Ser Gly Ala Glu Val Val Lys Pro Gly Ala 
1               5                   10                  15      
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<210> 139

<211> 112

<212> PRT

<213> Artificial

<220>

<223> Synthesized

<400> 139

Gln Val Gln Leu Val Gln Ser Gly Ala Glu Val Val Lys Pro Gly Ala
1 5 10 15

Ser Val Lys Leu Ser Cys Lys Ala Ser Gly Phe Asn Ile Lys Asp Tyr
20 25 30

Tyr Ile His Trp Val Arg Gln Ala Pro Gly Gln Gly Leu Glu Trp Met
35 40 45

Gly Trp Ile Asp Pro Glu Asn Gly Glu Thr Val Tyr Asp Pro Lys Phe
50 55 60

Gln Gly Arg Val Thr Ile Thr Arg Asp Thr Ser Thr Asn Thr Ala Tyr
65 70 75 80

Leu Gln Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala Val Tyr Tyr Ser
85 90 95

Thr Ser Leu Asp Phe Trp Gly Gln Gly Thr Thr Val Thr Val Ser Ser
100 105 110

<210> 140

<211> 112

<212> PRT

<213> Artificial

<220>

<223> Synthesized

<400> 140

Gln Val Gln Leu Val Gln Ser Gly Ala Glu Val Val Lys Pro Gly Ala
1 5 10 15
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Ser Val Lys Leu Ser Cys Lys Ala Ser Gly Phe Asn Ile Lys Asp Tyr 
            20                  25                  30          

Tyr Ile His Trp Val Lys Gln Ala Pro Gly Gln Gly Leu Glu Trp Met 
        35                  40                  45              

Gly Trp Ile Asp Pro Glu Asn Gly Glu Thr Val Tyr Asp Pro Lys Phe 
    50                  55                  60                  

Gln Gly Arg Val Thr Ile Thr Arg Asp Thr Ser Thr Asn Thr Ala Tyr 
65                  70                  75                  80  

Leu Gln Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala Val Tyr Tyr Ser 
                85                  90                  95      

Thr Ser Leu Asp Phe Trp Gly Gln Gly Thr Thr Val Thr Val Ser Ser 
            100                 105                 110         

<210>  141
<211>  113
<212>  PRT
<213>  Artificial

<220>
<223>  Synthesized

<400>  141

Asp Val Val Met Thr Gln Ser Pro Leu Ser Leu Ser Val Thr Leu Gly 
1               5                   10                  15      

Gln Pro Ala Ser Ile Ser Cys Lys Ser Thr Gln Ser Leu Leu Asp Ser 
            20                  25                  30          

Asp Gly Lys Thr Tyr Leu Asn Trp Phe Gln Gln Arg Pro Gly Gln Ser 
        35                  40                  45              

Pro Arg Arg Leu Ile Tyr Leu Val Ser Lys Leu Asp Ser Gly Val Pro 
    50                  55                  60                  
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Ser Val Lys Leu Ser Cys Lys Ala Ser Gly Phe Asn Ile Lys Asp Tyr
20 25 30

Tyr Ile His Trp Val Lys Gln Ala Pro Gly Gln Gly Leu Glu Trp Met
35 40 45

Gly Trp Ile Asp Pro Glu Asn Gly Glu Thr Val Tyr Asp Pro Lys Phe
50 55 60

Gln Gly Arg Val Thr Ile Thr Arg Asp Thr Ser Thr Asn Thr Ala Tyr
65 70 75 80

Leu Gln Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala Val Tyr Tyr Ser
85 90 95

Thr Ser Leu Asp Phe Trp Gly Gln Gly Thr Thr Val Thr Val Ser Ser
100 105 110

<210> 141

<211> 113

<212> PRT

<213> Artificial

<220>

<223> Synthesized

<400> 141

Asp Val Val Met Thr Gln Ser Pro Leu Ser Leu Ser Val Thr Leu Gly
1 5 10 15

Gln Pro Ala Ser Ile Ser Cys Lys Ser Thr Gln Ser Leu Leu Asp Ser
20 25 30

Asp Gly Lys Thr Tyr Leu Asn Trp Phe Gln Gln Arg Pro Gly Gln Ser
35 40 45

Pro Arg Arg Leu Ile Tyr Leu Val Ser Lys Leu Asp Ser Gly Val Pro
50 55 60
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Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Lys Ile 
65                  70                  75                  80  

Ser Arg Val Glu Ala Glu Asp Val Gly Val Tyr Tyr Cys Trp Gln Gly 
                85                  90                  95      

Thr His Phe Pro Tyr Thr Phe Gly Gln Gly Thr Lys Leu Glu Ile Lys 
            100                 105                 110         

Arg 
    

<210>  142
<211>  113
<212>  PRT
<213>  Artificial

<220>
<223>  Synthesized

<400>  142

Asp Val Val Met Thr Gln Ser Pro Leu Ser Leu Ser Val Thr Leu Gly 
1               5                   10                  15      

Gln Pro Ala Ser Ile Ser Cys Lys Ser Thr Gln Ser Leu Leu Asp Ser 
            20                  25                  30          

Asp Gly Lys Thr Tyr Leu Asn Trp Phe Leu Gln Arg Pro Gly Gln Ser 
        35                  40                  45              

Pro Arg Arg Leu Ile Tyr Leu Val Ser Lys Leu Asp Ser Gly Val Pro 
    50                  55                  60                  

Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Lys Ile 
65                  70                  75                  80  

Ser Arg Val Glu Ala Glu Asp Val Gly Val Tyr Tyr Cys Trp Gln Gly 
                85                  90                  95      

Thr His Phe Pro Tyr Thr Phe Gly Gln Gly Thr Lys Leu Glu Ile Lys 
            100                 105                 110         
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Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Lys Ile
65 70 75 80

Ser Arg Val Glu Ala Glu Asp Val Gly Val Tyr Tyr Cys Trp Gln Gly
85 90 95

Thr His Phe Pro Tyr Thr Phe Gly Gln Gly Thr Lys Leu Glu Ile Lys
100 105 110

Arg

<210> 142

<211> 113

<212> PRT

<213> Artificial

<220>

<223> Synthesized

<400> 142

Asp Val Val Met Thr Gln Ser Pro Leu Ser Leu Ser Val Thr Leu Gly
1 5 10 15

Gln Pro Ala Ser Ile Ser Cys Lys Ser Thr Gln Ser Leu Leu Asp Ser
20 25 30

Asp Gly Lys Thr Tyr Leu Asn Trp Phe Leu Gln Arg Pro Gly Gln Ser
35 40 45

Pro Arg Arg Leu Ile Tyr Leu Val Ser Lys Leu Asp Ser Gly Val Pro
50 55 60

Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Lys Ile
65 70 75 80

Ser Arg Val Glu Ala Glu Asp Val Gly Val Tyr Tyr Cys Trp Gln Gly
85 90 95

Thr His Phe Pro Tyr Thr Phe Gly Gln Gly Thr Lys Leu Glu Ile Lys
100 105 110
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Arg 
    

<210>  143
<211>  113
<212>  PRT
<213>  Artificial

<220>
<223>  Synthesized

<400>  143

Asp Val Val Met Thr Gln Ser Pro Leu Ser Leu Ser Val Thr Leu Gly 
1               5                   10                  15      

Gln Pro Ala Ser Ile Ser Cys Lys Ser Thr Gln Ser Leu Leu Asp Ser 
            20                  25                  30          

Asp Gly Lys Thr Tyr Leu Asn Trp Leu Gln Gln Arg Pro Gly Gln Ser 
        35                  40                  45              

Pro Arg Arg Leu Ile Tyr Leu Val Ser Lys Leu Asp Ser Gly Val Pro 
    50                  55                  60                  

Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Lys Ile 
65                  70                  75                  80  

Ser Arg Val Glu Ala Glu Asp Val Gly Val Tyr Tyr Cys Trp Gln Gly 
                85                  90                  95      

Thr His Phe Pro Tyr Thr Phe Gly Gln Gly Thr Lys Leu Glu Ile Lys 
            100                 105                 110         

Arg 
    

<210>  144
<211>  113
<212>  PRT
<213>  Artificial
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Arg

<210> 143

<211> 113

<212> PRT

<213> Artificial

<220>

<223> Synthesized

<400> 143

Asp Val Val Met Thr Gln Ser Pro Leu Ser Leu Ser Val Thr Leu Gly
1 5 10 15

Gln Pro Ala Ser Ile Ser Cys Lys Ser Thr Gln Ser Leu Leu Asp Ser
20 25 30

Asp Gly Lys Thr Tyr Leu Asn Trp Leu Gln Gln Arg Pro Gly Gln Ser
35 40 45

Pro Arg Arg Leu Ile Tyr Leu Val Ser Lys Leu Asp Ser Gly Val Pro
50 55 60

Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Lys Ile
65 70 75 80

Ser Arg Val Glu Ala Glu Asp Val Gly Val Tyr Tyr Cys Trp Gln Gly
85 90 95

Thr His Phe Pro Tyr Thr Phe Gly Gln Gly Thr Lys Leu Glu Ile Lys
100 105 110

Arg

<210> 144

<211> 113

<212> PRT

<213> Artificial
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<220>
<223>  Synthesized

<400>  144

Asp Val Val Met Thr Gln Ser Pro Leu Ser Leu Ser Val Thr Leu Gly 
1               5                   10                  15      

Gln Pro Ala Ser Ile Ser Cys Lys Ser Thr Gln Ser Leu Leu Asp Ser 
            20                  25                  30          

Asp Gly Lys Thr Tyr Leu Asn Trp Leu Leu Gln Arg Pro Gly Gln Ser 
        35                  40                  45              

Pro Arg Arg Leu Ile Tyr Leu Val Ser Lys Leu Asp Ser Gly Val Pro 
    50                  55                  60                  

Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Lys Ile 
65                  70                  75                  80  

Ser Arg Val Glu Ala Glu Asp Val Gly Val Tyr Tyr Cys Trp Gln Gly 
                85                  90                  95      

Thr His Phe Pro Tyr Thr Phe Gly Gln Gly Thr Lys Leu Glu Ile Lys 
            100                 105                 110         

Arg 
    

<210>  145
<211>  113
<212>  PRT
<213>  Artificial

<220>
<223>  Synthesized

<400>  145

Asp Val Val Met Thr Gln Ser Pro Leu Ser Leu Ser Val Thr Leu Gly 
1               5                   10                  15      

Page 82

508111SEQLST. TXT

<220>

<223> Synthesized

<400> 144

Asp Val Val Met Thr Gln Ser Pro Leu Ser Leu Ser Val Thr Leu Gly
1 5 10 15

Gln Pro Ala Ser Ile Ser Cys Lys Ser Thr Gln Ser Leu Leu Asp Ser
20 25 30

Asp Gly Lys Thr Tyr Leu Asn Trp Leu Leu Gln Arg Pro Gly Gln Ser
35 40 45

Pro Arg Arg Leu Ile Tyr Leu Val Ser Lys Leu Asp Ser Gly Val Pro
50 55 60

Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Lys Ile
65 70 75 80

Ser Arg Val Glu Ala Glu Asp Val Gly Val Tyr Tyr Cys Trp Gln Gly
85 90 95

Thr His Phe Pro Tyr Thr Phe Gly Gln Gly Thr Lys Leu Glu Ile Lys
100 105 110

Arg

<210> 145

<211> 113

<212> PRT

<213> Artificial

<220>

<223> Synthesized

<400> 145

Asp Val Val Met Thr Gln Ser Pro Leu Ser Leu Ser Val Thr Leu Gly
1 5 10 15
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Gln Pro Ala Ser Ile Ser Cys Lys Ser Thr Gln Ser Leu Leu Asp Ser 
            20                  25                  30          

Asp Gly Lys Thr Tyr Leu Asn Trp Phe Gln Gln Arg Pro Gly Gln Ser 
        35                  40                  45              

Pro Lys Arg Leu Ile Tyr Leu Val Ser Lys Leu Asp Ser Gly Val Pro 
    50                  55                  60                  

Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Lys Ile 
65                  70                  75                  80  

Ser Arg Val Glu Ala Glu Asp Val Gly Val Tyr Tyr Cys Trp Gln Gly 
                85                  90                  95      

Thr His Phe Pro Tyr Thr Phe Gly Gln Gly Thr Lys Leu Glu Ile Lys 
            100                 105                 110         

Arg 
    

<210>  146
<211>  113
<212>  PRT
<213>  Artificial

<220>
<223>  Synthesized

<400>  146

Asp Val Val Met Thr Gln Ser Pro Leu Ser Leu Ser Val Thr Leu Gly 
1               5                   10                  15      

Gln Pro Ala Ser Ile Ser Cys Lys Ser Thr Gln Ser Leu Leu Asp Ser 
            20                  25                  30          

Asp Gly Lys Thr Tyr Leu Asn Trp Leu Leu Gln Arg Pro Gly Gln Ser 
        35                  40                  45              

Pro Lys Arg Leu Ile Tyr Leu Val Ser Lys Leu Asp Ser Gly Val Pro 
    50                  55                  60                  
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Gln Pro Ala Ser Ile Ser Cys Lys Ser Thr Gln Ser Leu Leu Asp Ser
20 25 30

Asp Gly Lys Thr Tyr Leu Asn Trp Phe Gln Gln Arg Pro Gly Gln Ser
35 40 45

Pro Lys Arg Leu Ile Tyr Leu Val Ser Lys Leu Asp Ser Gly Val Pro
50 55 60

Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Lys Ile
65 70 75 80

Ser Arg Val Glu Ala Glu Asp Val Gly Val Tyr Tyr Cys Trp Gln Gly
85 90 95

Thr His Phe Pro Tyr Thr Phe Gly Gln Gly Thr Lys Leu Glu Ile Lys
100 105 110

Arg

<210> 146

<211> 113

<212> PRT

<213> Artificial

<220>

<223> Synthesized

<400> 146

Asp Val Val Met Thr Gln Ser Pro Leu Ser Leu Ser Val Thr Leu Gly
1 5 10 15

Gln Pro Ala Ser Ile Ser Cys Lys Ser Thr Gln Ser Leu Leu Asp Ser
20 25 30

Asp Gly Lys Thr Tyr Leu Asn Trp Leu Leu Gln Arg Pro Gly Gln Ser
35 40 45

Pro Lys Arg Leu Ile Tyr Leu Val Ser Lys Leu Asp Ser Gly Val Pro
50 55 60
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Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Lys Ile 
65                  70                  75                  80  

Ser Arg Val Glu Ala Glu Asp Val Gly Val Tyr Tyr Cys Trp Gln Gly 
                85                  90                  95      

Thr His Phe Pro Tyr Thr Phe Gly Gln Gly Thr Lys Leu Glu Ile Lys 
            100                 105                 110         

Arg 
    

<210>  147
<211>  113
<212>  PRT
<213>  Artificial

<220>
<223>  Synthesized

<400>  147

Asp Val Val Met Thr Gln Ser Pro Leu Ser Leu Ser Val Thr Leu Gly 
1               5                   10                  15      

Gln Pro Ala Ser Ile Ser Cys Lys Ser Thr Gln Ser Leu Leu Asp Ser 
            20                  25                  30          

Asp Gly Lys Thr Tyr Leu Asn Trp Phe Gln Gln Arg Pro Gly Gln Ser 
        35                  40                  45              

Pro Arg Arg Leu Ile Tyr Leu Val Ser Lys Leu Asp Ser Gly Val Pro 
    50                  55                  60                  

Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Lys Ile 
65                  70                  75                  80  

Ser Arg Val Glu Ala Glu Asp Val Gly Val Tyr Tyr Cys Trp Gln Gly 
                85                  90                  95      
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Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Lys Ile
65 70 75 80

Ser Arg Val Glu Ala Glu Asp Val Gly Val Tyr Tyr Cys Trp Gln Gly
85 90 95

Thr His Phe Pro Tyr Thr Phe Gly Gln Gly Thr Lys Leu Glu Ile Lys
100 105 110

Arg

<210> 147

<211> 113

<212> PRT

<213> Artificial

<220>

<223> Synthesized

<400> 147

Asp Val Val Met Thr Gln Ser Pro Leu Ser Leu Ser Val Thr Leu Gly
1 5 10 15

Gln Pro Ala Ser Ile Ser Cys Lys Ser Thr Gln Ser Leu Leu Asp Ser
20 25 30

Asp Gly Lys Thr Tyr Leu Asn Trp Phe Gln Gln Arg Pro Gly Gln Ser
35 40 45

Pro Arg Arg Leu Ile Tyr Leu Val Ser Lys Leu Asp Ser Gly Val Pro
50 55 60

Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Lys Ile
65 70 75 80

Ser Arg Val Glu Ala Glu Asp Val Gly Val Tyr Tyr Cys Trp Gln Gly
85 90 95
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Thr His Phe Pro Tyr Thr Phe Gly Gly Gly Thr Lys Leu Glu Ile Lys 
            100                 105                 110         

Arg 
    

<210>  148
<211>  113
<212>  PRT
<213>  Artificial

<220>
<223>  Synthesized

<400>  148

Asp Val Val Met Thr Gln Ser Pro Leu Ser Leu Ser Val Thr Leu Gly 
1               5                   10                  15      

Gln Pro Ala Ser Ile Ser Cys Lys Ser Thr Gln Ser Leu Leu Asp Ser 
            20                  25                  30          

Asp Gly Lys Thr Tyr Leu Asn Trp Leu Leu Gln Arg Pro Gly Gln Ser 
        35                  40                  45              

Pro Arg Arg Leu Ile Tyr Leu Val Ser Lys Leu Asp Ser Gly Val Pro 
    50                  55                  60                  

Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Lys Ile 
65                  70                  75                  80  

Ser Arg Val Glu Ala Glu Asp Val Gly Val Tyr Tyr Cys Trp Gln Gly 
                85                  90                  95      

Thr His Phe Pro Tyr Thr Phe Gly Gly Gly Thr Lys Leu Glu Ile Lys 
            100                 105                 110         

Arg 
    

<210>  149
<211>  112
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Thr His Phe Pro Tyr Thr Phe Gly Gly Gly Thr Lys Leu Glu Ile Lys
100 105 110

Arg

<210> 148

<211> 113

<212> PRT

<213> Artificial

<220>

<223> Synthesized

<400> 148

Asp Val Val Met Thr Gln Ser Pro Leu Ser Leu Ser Val Thr Leu Gly
1 5 10 15

Gln Pro Ala Ser Ile Ser Cys Lys Ser Thr Gln Ser Leu Leu Asp Ser
20 25 30

Asp Gly Lys Thr Tyr Leu Asn Trp Leu Leu Gln Arg Pro Gly Gln Ser
35 40 45

Pro Arg Arg Leu Ile Tyr Leu Val Ser Lys Leu Asp Ser Gly Val Pro
50 55 60

Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Lys Ile
65 70 75 80

Ser Arg Val Glu Ala Glu Asp Val Gly Val Tyr Tyr Cys Trp Gln Gly
85 90 95

Thr His Phe Pro Tyr Thr Phe Gly Gly Gly Thr Lys Leu Glu Ile Lys
100 105 110

Arg

<210> 149

<211> 112
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<212>  PRT
<213>  Homo sapiens

<400>  149

Glu Val Gln Leu Gln Gln Ser Gly Ala Glu Leu Val Arg Pro Gly Ala 
1               5                   10                  15      

Leu Val Lys Leu Ser Cys Lys Ala Ser Gly Phe Asn Ile Lys Asp Tyr 
            20                  25                  30          

Tyr Ile His Trp Val Lys Gln Arg Pro Glu Gln Gly Leu Glu Trp Ile 
        35                  40                  45              

Gly Trp Ile Asp Pro Glu Asn Gly Glu Thr Val Tyr Asp Pro Lys Phe 
    50                  55                  60                  

Gln Gly Lys Ala Ser Ile Thr Ser Asp Thr Ser Ser Asn Thr Ala Tyr 
65                  70                  75                  80  

Leu Gln Leu Arg Ser Leu Thr Ser Glu Asp Thr Ala Val Tyr Tyr Ser 
                85                  90                  95      

Thr Ser Leu Asp Phe Trp Gly Gln Gly Thr Ser Val Thr Val Ser Ser 
            100                 105                 110         
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<212> PRT

<213> Homo sapiens

<400> 149

Glu Val Gln Leu Gln Gln Ser Gly Ala Glu Leu Val Arg Pro Gly Ala
1 5 10 15

Leu Val Lys Leu Ser Cys Lys Ala Ser Gly Phe Asn Ile Lys Asp Tyr
20 25 30

Tyr Ile His Trp Val Lys Gln Arg Pro Glu Gln Gly Leu Glu Trp Ile
35 40 45

Gly Trp Ile Asp Pro Glu Asn Gly Glu Thr Val Tyr Asp Pro Lys Phe
50 55 60

Gln Gly Lys Ala Ser Ile Thr Ser Asp Thr Ser Ser Asn Thr Ala Tyr
65 70 75 80

Leu Gln Leu Arg Ser Leu Thr Ser Glu Asp Thr Ala Val Tyr Tyr Ser
85 90 95

Thr Ser Leu Asp Phe Trp Gly Gln Gly Thr Ser Val Thr Val Ser Ser
100 105 110
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