
thereof, having the ability to specifically recognize and bind to specific epitopes from a range 
of P-amyloid antigens, which may be presented to the antibody in a monomeric, dimeric, 
trimeric, etc, a polymeric form, in form of an aggregate, fibers, filaments or in the condensed 
form of a plaque. The antibodies enabled by the teaching of the present invention are 
particularly useful for the treatment of amyloidoses, a group of diseases and disorders 
associated with amyloid plaque formation including secondary amyloidoses and age-related 
amyloidoses including, but not limited to, neurological disorders such as Alzheimer's Disease 
(AD), Lewy body dementia, Down's syndrome, hereditary cerebral hemorrhage with 
amyloidosis (Dutch type); the Guam Parkinson-Dementia complex; as well as other diseases 
which are based on or associated with amyloid-like proteins such as progressive supranuclear 
palsy, multiple sclerosis; Creutzfeld Jacob disease, hereditary cerebral hemorrhage with 
amyloidosis Dutch type, Parkinson's disease, HIV-related dementia, ALS (amyotropic lateral 
sclerosis), Adult Onset Diabetes; senile cardiac amyloidosis; endocrine tumors, and others, 
including macular degeneration, to name just a few. 

SUMMARY OF THE INVENTION 
[0029] in one aspect, the present invention refers to a humanized antibody or fragment 
thereof which binds to beta-amyloid,, wherein the humanized antibody or fragment thereof 
comprises: 
L (A) (i) a heavy chain variable region. (HCVR) comprising (a) a complementarity 

determining region (CDR)l comprising the amino acid sequence of SEP ID NO: 1. 
fh) a CDR2 comprising the amino acid sequence of SEP ID NO: 2. and (c) a CDR3 
comprising the amino acid, sequence of SEP ID NO: 3; and (ii) a light chain variable 
region (LCVR) comprising an amino acid sequence that is at least 98% identical to 
the amino acid sequence of SEP ID NO: 12: or 
(B) ft) an LCVR comprising (a) a CDR1 comprising the amino acid sequence of 
SEP ID NO; 4. (h) a CDR2 comprising the amino acid sequence of SEP ID NO: 5, 
or the amino acid sequence RVSNRFS, or the amino acid sequence KVSSRl'S. and 
(c) a CDR3 comprising the amino acid sequence of SEP ID NO: 6; and (ii) a 
heavy chain variable region comprising an amino acid sequence that is at least 
98% identical to the amino acid sequence of SEP ID NO: 15; and 

11. an tgGl Fc region comprising an amino acid modification at. any one or more of 
ammo acid positions 238. 239, 248. 249, 252. 254, 265.. 268. 269, 270. 272. 278. 289, 
292, 293. 294. 295, 296, 298, 301. 303, 322, 324. 327. 329.. 333. 335, 338. 340. 373. 
376, 382. 388. 389. 414, 416. 419, 434. 435. 437, 438 or 439 of the Fc region. 
In another aspect the present invention refers to a nucleic acid molecule comprising a 

nucleotide sequence encoding the humanized antibody or fragment thereof according to the 
present in venti on. 

In another aspect the present, invention refers to an expression vector comprising the 
nucleic acid molecule of the present invention. 

In another aspect the present, invention refers to a cell comprising an expression 
vector comprising the nucleic acid molecule of the present invention or an expression vector 
according to the present invention. 

in another aspect the present invention refers to a composition comprising the humanized 
antibody or fragment thereof according to the present invention. 
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In another aspect the present invention refers to a composition comprising the 
liu m an i z ed ami bo d v or fragment thereof according to the present invention in a 
therapeutically effective amount, and further comprising one or more of tiie following: a 
hioloirical.lv active substance, a nhar.rnaccuticai.lv acceptable carrier, a diluent, or an 
exclpi.ent. 

In another aspect the present invention refers to the use of the humanized antibody or 
fragment thereof according to the present invention for the preparation of a medicament for 
preventing, treating or alleviating one or more effects of amyloidosis. 

In another aspect the present invention refers to an in vitro method of diagnosis of an 
amyloid-associated disease or condition comprising: 

(a) bringing an isolated tissue sample of a subject suspected to contain beta-
amyloid into contact with the humanized antibody or fragment thereof according to 
the present invention: 
(b) allowing the antibody or fragment: thereof to bi nd to the beta-am vloid: 
fc) detecting the antibody or fragment thereof bound to the beta-amyloid: and 
(a) correlating the presence or absence of antibody or fragment thereof binding 
with the presence or absence of beta-amyloid in the sample. 

m another aspect, the present invention refers to an in vitro method of determining the 
extent of amyloidogenic plaque burden in an isolated sample of tissue and/or isolated body 
fluids of a subject comprising: 

(a ) testing said sample for the presence of beta-amyloid with the humanized 
antibody or fragment thereof according to the present invention: 
(b) determining the amount of antibody or fragment thereof bound to the beta-
amyloid:, and 
(c) calculating the plaque burden in the tissue and/or body fluids of the subject. 
According to the present invention a test kit for the detection and diagnosis of 
amyloid-associated diseases and conditions comprising the humanized antibody or 
fragment thereof according to the present invention and, instructions for using the 
antibodies or fragment thereof for the purpose of binding to beta-am vloid to form an 
immunological complex and detecting the formation of the immunological complex 
such that presence or absence of the immunological complex correlates with the 
presence or absence of beta-amyloid. 

In another aspect the present invention refers to a method of producing the humanized 
antibody or fragment thereof according to the present invention, wherein the method 
comprises cuSturing the cell, of the present invention. 

In another aspect the present invention refers to a method of producing the humanized 
antibody or fragment thereof, wherein the method comprises expressing the nucleic acid 
molecule of the present invention or the expression vector of the present invention. 
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iii another aspect the present invention refers to a humanized antibody or fragment 
thereof according to the present invention for use in protecting neurons from beta-amvloid-
induced degeneration. 

In another aspect the present invention refers to the use of the humanized antibody or 
fragment thereof according to the present invention for the preparation of a medicament for 
preventing degeneration of neurons upon exposure to beta-amyloid oligomers in a subject 
suffering from amyloidosis. 

In another aspect the present invention refers to a humanized antibody or fragment 
thereof according to the present invention for use in disaggregating preformed beta-amyloid 
fibers. 

in another aspect the present invention refers lo the use of the humanized antibody or 
fragment thereof according to the present for the preparation of a medicament for 
disaggregating preformed beta-amyloid libers in a subject suffering front amyloidosis. 

In one ernbodinrentexamnle, the hwentiondisclosure relates to a chimeric antibody or a 
fragment thereof, or a humanized antibody or a fragment thereof, which recognizes and binds 
to at least one distinct binding site, particularly to a least two distinct binding sites, and more 
particularly to at least three distinct binding sites on the (3-amyloid protein wherein said one, 
said at least two and said at least three binding sites each comprise at least one or two 
consecutive amino acid residues predominantly involved in the binding of the antibody. 

[0030] In particular, the chimeric antibody or a fragment thereof, or the humanized 
antibody or a fragment thereof according to the invsntieadisclosure binds to at least two, 
particularly to at least three distinct binding sites on the (3~amyloid protein wherein at least 
two of the three distinct binding sites comprise at least two consecutive amino acid residues 
predominantly involved in the binding of the antibody and at least one the three distinct 
binding sites comprise at least one amino acid residue. 

[0031] The at least two distinct binding sites comprising at least two consecutive amino 
acid residues predominantly involved in the binding of the antibody are located in close 
proximity to each other on the antigen, separated and/or flanked by at least one amino acid 
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residue not involved in antibody binding or to a significantly smaller extent as compared to 

said at least two consecutive amino acid residues, thus forming a conformational 

discontinuous epitope. 

[0032] The at least three distinct binding sites comprising at least two consecutive amino 

acid residues and at least one amino acid residue, respectively, which are predominantly 

invol ved in the binding of the antibody are located in close proximity to each other on the 

epitope, separated and/or flanked by at least one amino acid residue not involved in antibody 

binding or to a significantly smaller extent as compared to the amino acid residues, which are 

predominantly involved in the binding of the antibody, thus forming a conformational 

discontinuous epitope. 

[0033] In particular, a chimeric antibody or a fragment thereof, or a humanized antibody or 

a fragment thereof is provided, which recognizes and binds to at least one distinct binding 

site, particularly to a least two distinct binding sites, more particularly to at least three distinct 

binding sites on the (3-amyloid protein wherein said at least one or said at least two distinct 

binding sites each comprise at least two consecutive amino acid residues predominantly 

involved in the binding of the antibody, wherein the at least two consecutive amino acid 

residues representing a first binding site are -Phe-Phe- embedded within the following core 

sequence (SEQ ID NO: 9): 

Xaa3 - Phe - Phe - Xaa4 - Xaa5 - Xaa^, wherein 

Xaa3 is an amino acid residue selected from the group consisting of Ala, Val, Leu, 

norleucine, Met, Phe, and He; 

Xaa4is an amino acid residue selected from the group consisting of Ala, Val, Leu, Ser 

and lie; 

Xaas is an amino acid residue selected from the group consisting of Glu and Asp, 

Xaa6 is an amino acid residue selected from the group consisting of Glu and Asp, and 

wherein said amino acid residues Xaas Xaa4, Xaa.s and Xaa^, are not involved in antibody 

binding or to a significantly smaller extent as compared to the -Phe-Phe- binding site. 

[0034] In another embodiment of the invcntiefiexamplc. a chimeric antibody or a fragment 

thereof, or a humanized antibody or a fragment thereof is provided, wherein 

Xaa3 is Val or Leu, but particularly Val; 

Xaa4 is Ala or Val, but particularly Ala; 
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Xaa5 is Glu or Asp, but particularly Glu; 

Xaa<s is Glu or Asp, but particularly Asp. 

[0035J In particular, a chimeric antibody or a fragment thereof, or a humanized antibody or 

a fragment thereof is provided, which recognizes and binds to at least one distinct binding 

site, particularly to a least two distinct binding sites, more particularly to at least three distinct 

binding sites on the P-amyloid protein wherein said distinct binding sites comprise at least 

one and at least two consecutive amino acid residues, respectively, predominantly involved in 

the binding of the antibody, wherein the at least two consecutive amino acid residues 

representing a first binding site are -Phe-Phe- and the at least one amino acid residue is -His-

embedded within the following core sequence: 

- Xaaj _ His - Xaa3 - Xaa4 - Xaa5 - Xaa6 - Phe - Phe - Xaa7 -Xaa8- Xaa9-, 

wherein 

Xaai is an amino acid residue selected from the group consisting of His, Asn, Gin, 

Lys and Arg 

Xaa3 is an amino acid residue selected from the group consisting of Asn and Gin 

Xaa4is an amino acid residue selected from the group consisting of His, Asn, Gin, 

Lys and Arg 

Xaas is an amino acid residue selected from the group consisting of Ala, Val, Leu, Ser 

and lie; 

Xaa6 is an amino acid residue selected from the group consisting of Ala, Val, Leu, 

norleucine, Met, Phe, and lie 

Xaa7 is an amino acid residue selected from the group consisting of Ala, Val, Leu and 

He 

Xaag is an amino acid residue selected from the group consisting of Glu and Asp, 

Xaag is an amino acid residue selected from the group consisting of Glu and Asp, and 

wherein said amino acid residues Xaaj, Xaas, Xaa6,Xaa7, Xaag and Xaag, are not involved in 

antibody binding or to a smaller to significantly smaller extent as compared to the -His- and 

the -Phe-Phe- binding site, respectively. 

[0036] In another embodiment of the inventionexample. a chimeric antibody or a fragment 

thereof, or a humanized antibody or a fragment thereof is provided, wherein 

Xaas is Gin or Asn, but particularly Gin; 
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Xaa4 is Lys 

Xaas is Leu 

Xaa6 is Val or Leu, but particularly Val; 

Xaa7 is Ala or Val, but particularly Ala; 

Xaas is Glu or Asp, but particularly Glu; and 

Xaa9 is Asp or Glu, but particularly Asp. 

[0037] In another embodiment of the inventionexample. a chimeric antibody or a fragment 

thereof, or a humanized antibody or a fragment thereof is provided, which recognizes and 

binds to at least one distinct binding site, particularly to a least two distinct binding sites, 

more particularly to at least three distinct binding sites on the (3-amyloid protein, wherein said 

at least one or said at least two distinct binding sites each comprise at least two consecutive 

amino acid residues predominantly involved in the binding of the antibody, wherein the at 

least two consecutive amino acid residues representing a second binding site are -Lys-Leu-

embedded within the following core sequence (SEQ ID NO: 10): 

Xaai - Xaa2 - Lys - Leu - Xaa3 wherein 

Xaai is an amino acid residue selected from the group consisting of His, Asn, Gin 

Lys, and Arg; 

Xaa2 is an amino acid residue selected from the group consisting of Asn and Gin; 

Xaa3 is an amino acid residue selected from the group consisting of Ala, Val, Leu, 

norleucine, Met, Phe, and lie; and wherein said amino acid residues Xaa2,Xaa3, are not 

involved in antibody binding or to a smaller to significantly smaller extent as compared to the 

-Lys-Leu- binding site. 

[0038] In another emb o di Bfreftt-e£4he4ftve¥riioftex am pie, a chimeric antibody or a fragment 

thereof, or a humanized antibody or a fragment thereof is provided, which recognizes and 

binds to at least one distinct binding site, particularly to a least two distinct binding sites, 

more particularly to at least three distinct binding sites on the p-amyloid protein wherein said 

distinct binding sites comprise at least one and at least two consecutive amino acid residues, 

respectively, predominantly involved in the binding of the antibody, wherein the at least one 

and the at least two consecutive amino acids, which are separated by at least one amino acid 

residue not involved in antibody binding or to a significantly smaller extent as compared to 
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the amino acid residues predominantly involved in the binding of the antibody, are -His- and 

-Lys-Leu-, respectively, embedded within the following core sequence: 

His ~ Xaa2 - Lys - Leu - Xaa3- Xaa4- Xaas-Xaa^,- - Xaa7 — Xaag - wherein 

Xaa2 is an amino acid residue selected from the group consisting of Asn and Gin; 

Xaa3 is an amino acid residue selected from the group consisting of Ala, Val, Leu, 

norleucine, Met, Phe, and lie; 

Xaa4is an amino acid residue selected from the group consisting of Ala, Val, Leu, 

norleucine, Met, Phe, and lie 

Xaa5 is an amino acid residue selected from the group consisting of Ala, Val, Leu, 

norleucine, Met, Phe, and lie 

Xaa6is an amino acid residue selected from the group consisting of Ala, Val, Leu, 

Ser and lie; 

Xaa7 is an amino acid residue selected from the group consisting of Glu and Asp, 

Xaag is an amino acid residue selected from the group consisting of Glu and Asp 

and wherein said amino acid residues Xaa2, Xaa3; Xaa^ Xaa7> Xaag, are not involved 

in antibody binding or to a smaller to significantly smaller extent as compared to the -His-

and the -Lys-Leu- binding site, respectively. 

[0039] In another embodiment of the inventioDcxanrole. a chimeric antibody or a fragment 

thereof, or a humanized antibody or a fragment thereof is provided, wherein 

Xaa2 is Gin or Asn, but particularly Gin; 

Xaa3 is Val or Leu, but particularly Val; 

Xaa4 is Phe 

Xaas is Phe 

Xaa6 is Ala or Val, but particularly Ala; 

Xaa7 is Glu or Asp, but particularly Glu; and 

Xaas is Asp or Glu, but particularly Asp. 

[0040] In another embodiment of tho mvetmonexample. a chimeric antibody or a fragment 

thereof, or a humanized antibody or a fragment thereof is provided, which recognizes and binds 

to at least two distinct binding sites on the |3-amyloid protein wherein said at least two distinct 

binding sites each comprise at least two consecutive amino acid residues predominantly involved 
in the binding of the antibody, wherein the at least two consecutive amino acids are 
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separated by at least one amino acid residue not involved in antibody binding or to a 

significantly smaller extent than said consecutive amino acid residues, which are -Phe-Phe-

and -Lys-Leu-, respectively, representing a first and second binding site embedded within the 

following core sequence: 

Xaaj — Xaa2 - Lys - Leu — Xaas - Phe - Phe - Xaa4 - Xaa.5 - Xaa6, wherein 

Xaaj is an amino acid residue selected from the group consisting of His, Asn, Gin 

Lys, and Arg; 

Xaa2 is an amino acid residue selected from the group consisting of Asn and Gin; 

Xaas is an amino acid residue selected from the group consisting of Ala, Val, Leu, 

norleucine, Met, Phe, and lie; 

Xaa4 is an amino acid residue selected from the group consisting of Ala, Val, Leu, Ser 

and He; 

Xaas is an amino acid residue selected from the group consisting of Glu and Asp, 

Xaao is an amino acid residue selected from the group consisting of Glu and Asp and 

wherein said amino acid residues Xaa2. Xaa3i Xaa^ Xaas and Xaa6 are not involved in 

antibody binding or to a smaller to significantly smaller extent as compared to the the -Lys-

Leu- and -Phe-Phe- binding site, respectively. 

[0041] In another embe#nieftl-^toie-if>¥^k>RexamDle, a chimeric antibody or a fragment 

thereof, or a humanized antibody or a fragment thereof is provided, which recognizes and 

binds to at least one distinct binding site, particularly to a least two distinct binding sites, 

more particularly to at least three distinct binding sites on the (3-amyloid protein wherein said 

distinct binding sites comprise at least one and at least two consecutive amino acid residues, 

respectively, predominantly involved in the binding of the antibody, wherein the at least one 

and the at least two consecutive amino acids are separated by at least one amino acid residue 

not involved in antibody binding or to a significantly smaller extent as compared to the amino 

acid residues, which are predominantly involved in the binding of the antibody, and wherein 

said amino acid residues are —His- and —Phe-Phe- and -Lys-Leu-, respectively, embedded 

within the following core sequence: 

His - Xaa2 - Lys - Leu - Xaas - Phe - Phe - Xaa4 _ Xaas - Xaa6, wherein 

Xaa2 is an amino acid residue selected from the group consisting of Asn and Gin; 
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Xaas is an amino acid residue selected from the group consisting of Ala, Val, Leu, 

norleucine, Met, Phe, and He; 

Xaa4 is an amino acid residue selected from the group consisting of Ala, Val, Leu, 

Ser and He; 

Xaas is an amino acid residue selected from the group consisting of Glu and Asp, 

Xaa6 is an amino acid residue selected from the group consisting of Glu and Asp, and 

wherein said amino acid residues Xaa2, Xaa3, Xaa^ Xaas, Xaa6> are not involved in antibody 

binding or to a smaller to significantly smaller extent as compared to the -His-, the -Lys-

Leu- and the -Phe-Phe- binding site, respectively. 

[0042] In another embedm^n^e^he-fflveFrtkmexaiviple., a chimeric antibody or a fragment 

thereof, or a humanized antibody or a fragment thereof is provided, wherein 

Xaa2 is Gin or Asn, but particularly Gin; 

Xaa3 is Val or Leu, but particularly Val; 

Xaa4 is Ala or Val, but particularly Ala; 

Xaa? is Glu or Asp, but particularly Glu; and 

Xaa6 is Asp or Glu, but particularly Asp. 

[0043] In another embodiment ofthe invcntieftexample, a chimeric antibody or a fragment 

thereof, or a humanized antibody or a fragment thereof is provided, which recognizes and 

binds to at least two distinct binding sites on the p-amyloid protein wherein said at least two 

distinct binding sites each comprise at least two consecutive amino acid residues 

predominantly involved in the binding of the antibody, wherein the at least two consecutive 

amino acids are separated by at least one amino acid residue not involved in antibody binding 

or to a significantly smaller extent than said consecutive amino acid residues, which are -

Phe-Phe- and -Lys-Leu-, respectively, representing a first and second binding site embedded 

within the following core sequence: 

Xaai - Xaa2 - Lys - Leu - Xaa3 - Phe - Phe - Xaa4 - Xaas - Xaa6, wherein 

Xaaj is an amino acid residue selected from the group consisting of His, Asn, Gin, 

Lys and Arg; 

Xaa2 is an amino acid residue selected from the group consisting of Asn and Gin; 

Xaa3 is an amino acid residue selected from the group consisting of Val, Ala, Leu, 

Met, Phe, norleucine and He 
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Xaa4 is an amino acid residue selected from the group consisting of Ala, Val, Leu and 

lie; 

Xaas is an amino acid residue selected from the group consisting of Glu and Asp, 

Xaa<5 is an amino acid residue selected from the group consisting of Glu and Asp, and 

wherein said amino acid residues Xaa2,Xaa3) Xaa4iXaa5> Xaa6, are not involved in antibody 

binding or to a smaller to significantly smaller extent as compared to the —Lys-Leu- and the 

-Phe- Phe binding site, respectively. 

[0044] In another embodiment of the in-ventionexample. a chimeric antibody or a fragment 

thereof, or a humanized antibody or a fragment thereof is provided, wherein 

Xaai is His or Arg, but particularly His; 

Xaa2 is Gin or Asn, but particularly Gin; 

Xaa3 is Val or Leu, but particularly Val; 

Xaa4 is Ala or Val, but particularly Ala; 

Xaas is Glu or Asp, but particularly Glu; and 

Xaa<s is Asp or Glu, but particularly Asp. 

[0045] In one embodimeat--(?>'P-tbe-inv-^it!en€xampIe. a chimeric antibody or a fragment 

thereof, or a humanized antibody or a fragment thereof is provided which recognizes and 

binds to at least two distinct binding sites on the f-amyloid protein wherein said at least two 

distinct binding sites each comprise at least two consecutive amino acid residues 

predominantly involved in the binding of the antibody, which are - Phe - Phe - Ala - Glu -, 

particularly - Phe - Phe - Ala - but especially - Phe - Phe - and - Lys - Leu respectively, 

and wherein said at least two distinct binding sites exhibit amino acid sequence -Val - Phe -

Phe - Ala - Glu - Asp - shown in SEQ ID NO: 7 and amino acid sequence His - Gin - Lys -

Leu - Val - shown in SEQ ID NO: 8, respectively. 

[0046] In one embodiment of the kventionexamnle. a chimeric antibody or a fragment thereof, 

or a humanized antibody or a fragment thereof is provided, which recognizes and binds to at least 

one distinct binding site, particularly to a least two distinct binding sites, more particularly to at 

least three distinct binding sites on the (3-amyloid protein wherein the said at least one or said at 

least two distinct binding sites comprise at least one and at least two consecutive amino acid 

residues, respectively, predominantly involved in the binding of the antibody, which are - Phe -

Phe — and - Lys - Leu and -His-, respectively, wherein said distinct 
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binding sites are embedded in the amino acid sequence -Val - Phe - Phe - Ala - Glu-, and 

amino acid sequence -His - Gin - Lys - Leu - Val respectively. 

[0047] In another e i nveitfk-mex am pie, the chimeric antibody or a 

fragment thereof, or a humanized antibody or a fragment thereof comprises an antigen 

recognition and binding site which recognizes and binds to at least two distinct binding sites 

on the [3-amyloid protein wherein said at least two distinct binding sites each comprise at 

least two consecutive amino acid residues within the amino acid sequence given in SEQ ID 

NOs: 7 and 8, respectively, wherein said consecutive amino acid residues, particularly-Phe-

Phe- and -Lys-Leu-, are predominantly involved in the binding of the (3~amyloid protein. 

[0048] In a specific embodiment of tho inventionexample. the recognition and binding sites 

as defined herein before are forming a conformational discontinuous epitope localized in a 

region of the (3-amyloid protein between amino acid residue 12 to 24, particularly between 

residues 14 to 23, more particularly between amino acid residues 14 and 20, wherein the at 

least two distinct recognition and binding sites each comprising at least 2 amino acid 

residues, are located at position 16 and 17 and at position 19 and 20, respectively, and 

wherein the at least one distinct recognition and binding site comprising at least 1 amino acid 

residue is located at position 14, which residues are predominantly involved in the binding of 

the (3-amyloid protein and wherein said distinct recognition and binding sites are at least on 

one side flanked by amino acid residues, particularly residues 21 and 22, and separated by 

one amino acid residue located at position 15 and 18, which amino acid residues are not 

directly involved in the binding of the antigen or, at least, to a substantially smaller extent. 

[0049] In still another embodkaeafrof the inventioncxarrrole the said at least three distinct 

recognition and binding sites are flanked on both sides by amino acid residues, particularly 

residues 12 and 13, and residues 21 and 22 and are separated by one amino acid residue 

located at position 15 and 18, which amino acid residues are not directly involved in the 

binding of the antigen or, at least, to a substantially smaller extent. 

[0050] In a specific ombodimentexamnle. said consecutive amino acid residues, particularly 

-Lys-Leu- at position 16 and 17 and —Phe- Phe- at position 19 and 20, which are 

predominantly involved in the binding of the [3-amyloid protein, are embedded into the 

following core region: 
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Val- His- His- Gin- Lys- Leu- Val- Phe- Phe- Ala- Glu- Asp 

12 13 14 15 16 17 18 19 20 21 22 23 

[0051] In another specific orabodiroerrtexampie. said amino acid residues, particularly -

Lys-Leu- at position 16 and 17 and -Phe- Phe- at position 19 and 20, and —His- at position 

14, which are predominantly involved in the binding of the (3-amyloid protein, are embedded 

into the following core region: 

Val- His- His- Gin- Lys- Leu- Val- Phe- Phe- Ala- Glu- Asp- Val- Gly-

12 13 14 15 16 17 18 19 20 21 22 23 24 25 

[0052] In another embodiment of the inventioncxampte. a humanized antibody or a 

fragment thereof is provided which comprises in the light chain and heavy chain variable 

region, respectively, at least one CDR of non-human origin, particularly two CDRs of non-

human origin, more particularly three CDR of non-human origin, embedded in one or more 

human- or primate-derived framework regions and, optionally, a constant region derived 

from a human or primate source antibody, which humanized antibody or fragment thereof is 

capable of specifically recognizing and binding (3-amyloid protein, particularly a (3-amyloid 

monomeric peptide, more particularly a p-amyloid polymeric peptide, even more particularly 

p-amyloid fibers, fibrils or filaments in isolation or as part of a P-amyloid plaque, at an 

epitope comprising the following amino acid sequence (SEQ ID NO: 11): 

Xaaj - Xaa2 - Lys - Leu - Xaa3 - Phe - Phe- Xaa4 _ Xaas - Xaa(), wherein 

Xaai is an amino acid residue selected from the group consisting of His, Asn, Gin, but 

particularly His; 

Xaa2 is an amino acid residue selected from the group consisting of Asn and Gin, but 

particularly Gin; and 

Xaa3 is an amino acid residue selected from the group consisting of Val, Leu, and lie, 

but particularly Val; 

Xaa4 is an amino acid residue selected from the group consisting of Ala and Val, but 

particularly Ala; 
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Xaas is an amino acid residue selected from the group consisting of Glu and Asp, but 

particularly Glu; 

Xaag is an amino acid residue selected from the group consisting of Glu and Asp, but 

particularly Asp. 

[0053] In still another embodiment of th© inventionoxample. a humanized antibody or a 

fragment thereof is provided which comprises in the light chain and heavy chain variable 

region, respectively, at least one CDR of non-human origin, particularly two CDRs of non-

human origin, more particularly three CDR of non-human origin, embedded in one or more 

human- or primate-derived framework regions and, optionally, a constant region derived 

from a human or primate source antibody, which humanized antibody or fragment thereof is 

capable of specifically recognizing and binding (3-amyloid protein, particularly a p-amyloid 

monomeric peptide, more particularly a P-amyloid polymeric peptide, even more particularly 

p-amyloid fibers, fibrils or filaments in isolation or as part of a p-amyloid plaque, at an 

epitope comprising the following amino acid sequence: 

His - Xaao - Lys - Leu - Xaa3 - Phe - Phe- Xaa4 _ Xaas - Xaa6, wherein 

Xaa2 is an amino acid residue selected from the group consisting of Asn and Gin, but 

particularly Gin; and 

Xaa3 is an amino acid residue selected from the group consisting of Val, Leu, and He, 

but particularly Val; 

Xaa4 is an amino acid residue selected from the group consisting of Ala and Val, but 

particularly Ala; 

Xaas is an amino acid residue selected from the group consisting of Glu and Asp, but 

particularly Glu; 

Xaa6 is an amino acid residue selected from the group consisting of Glu and Asp, but 

particularly Glu; and wherein said amino acid residues Xaa:, Xaa3. Xaa4, Xaas, Xaa6, are not 

involved in antibody binding or to a smaller extent as compared to the —His- and the —Lys-

Leu- and the -Phe-Phe- binding site. 

[0054] In a specific eH&mlkfteftf-of the tHventionexaninle. the CDR of non-human origin is 

obtained from a donor antibody, but particularly from a murine donor antibody, raised against an 

antigen fragment which does not contain said distinct binding site. This shift in the epitopic 
region may have at least partially been caused by the use of a supramolecular antigenic 
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construct comprising an antigenic peptide corresponding to the amino acid sequence of the 

p-amyloid peptide, particularly of P-amyloid peptide APi_i6, modified with a hydrophilic 

moiety such as, for example, polyethylene glycol (PEG), wherein said hydrophilic moiety is 

covalently bound to each of the termini of the antigenic peptide through at least one, 

particularly one or two amino acids such as, for example, lysine, glutamic acid and cysteine 

or any other suitable amino acid or amino acid analogue capable of serving as a connecting 

device for coupling the hydrophilic moiety to the peptide fragment, as described herein below 

in the immunization process. When a PEG is used as the hydrophilic moiety, the free PEG 

termini are covalently bound to phosphatidylethanolamine or any other compound suitable to 

function as the anchoring element, for example, to embed the antigenic construct in the 

bilayer of a liposome as described herein. 

[0055] In particular, the CDR of non-human origin is obtained from a murine donor 

antibody which exhibits the characteristic properties of ACI-01-Ab7C2 (also named "mC2" 

throughout the application) deposited 01 December 2005 with the "Deutsche Sammlung von 

Mikroorganismen und Zellkulturen GmbH (DSMZ) in Braunschweig, Mascheroder Weg 1 B, 

38124 Branuschweig, under the provisions of the Budapest Treaty under accession no DSM 

ACC2750). 

[0056] In one embodiment' of the • mvontiomcxamplc. the CDR of non-human origin is 

obtained from murine donor antibody ACI-01-Ab7C2 (also named "mC2" throughout the 

application) deposited 01 December 2005 with the "Deutsche Sammlung von 

Mikroorganismen und Zellkulturen GmbH (DSMZ) in Braunschweig, Mascheroder Weg 1 B, 

38124 Branuschweig, under the provisions of the Budapest Treaty under accession no DSM 

ACC2750). 

[0057] Also the use of lipid A as part of the immunization protocol may have contributed to 

a shift in the epitopic region. 

[0058] In a specific embo&fflemex am pic, the Hwemieadi s cl o s it re relates to a humanized 

antibody or a fragment thereof comprising integrated into human- or primate-derived 

framework regions at least one peptide with an amino acid sequence selected from the group 

of sequences consisting of SEQ ID NO: 2 representing CDR2 and SEQ ID NO: 3 

representing CDR3 of the Heavy Chain Variable Region (HCVR) and SEQ ID NO: 4 

representing CDR1 of the Light Chain Variable Region (LCVR). 
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[0059] In another em%t>4-i m cut-ex am pie, the aweR-rioftdl sclosure relates to a humanized 

antibody or a fragment thereof, wherein said humanized antibody comprises integrated into 

human- or primate-derived heavy chain framework regions at least one peptide with an amino 

acid sequence selected from the group of sequences consisting of SEQ ID NO: 2 representing 

CDR2 and SEQ ID NO: 3 representing CDR3 of the Heavy Chain Variable Region (HCVR). 

[0060] In still another embedimeHtexampie> the iB-ventiefldisclosurc relates to a humanized 

antibody or a fragment thereof, wherein said humanized antibody comprises integrated into 

human- or primate-derived light chain framework regions a peptide with an amino acid 

sequence of SEQ ID NO: 4 representing CDR1 of the Light Chain Variable Region (LCVR). 

[0061] In particular, the ffiven-^veHclisclosurc relates to a Light Chain Variable Region 

(LCVR) comprising integrated into human- or primate-derived framework regions at least 

one peptide with an amino acid sequence of SEQ ID NO: 4 representing CDR1 of the Light 

Chain Variable Region (LCVR). 

[0062] In another specific ig-mbeeH-ftemcxanip 1 e, the hm^-MUk-mdisciosure relates to a Heavy 

Chain Variable Region (HCVR) comprising integrated into human- or primate-derived 

framework regions at least one peptide with an amino acid sequence selected from the group 

of sequences consisting of SEQ ID NO: 2 representing CDR2 and SEQ ID NO: 3 

representing CDR3 of the Heavy Chain Variable Region (HCVR). 

[0063] The lBveftHeH(.iisclosi.i.re further relates to a humanized antibody or a fragment 

thereof, which comprises integrated into human- or primate-derived framework regions at 

least two peptides, which peptides are different and exhibit an amino acid sequence selected 

from the group of sequences consisting of SEQ ID NO:l representing CDR1, SEQ ID NO: 2 

representing CDR2 and SEQ ID NO: 3 representing CDR3 of the Heavy Chain Variable 

Region (HCVR) and SEQ ID NO: 4 representing CDR1, SEQ ID NO: 5 representing CDR2 

and SEQ ID NO: 6 representing CDR3 of the Light Chain Variable Region (LCVR) wherein 

the same CDR cannot be present twice in the antibody. In particular, if the at least two CDRs 

present are both CDRs of the Light Chain Variable Region (LCVR), at least on of said CDRs 

must be CDR1 represented by SEQ ID NO: 4. 

[0064] Also comprised by the inventiondisciosure is a humanized antibody or a fragment 

thereof comprising integrated into human- or primate-derived heavy chain framework regions at 

least two peptides with an amino acid sequence selected from the group of sequences consisting 

of 
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SEQ ID NO: 1 representing CDR1, SEQ ID NO: 2 representing CDR2 and SEQ ID NO: 3 

representing CDR3 of the Heavy Chain Variable Region (HCVR), but particularly a 

humanized antibody or a fragment thereof wherein the same CDR cannot be present twice in 

the antibody. 

[0065] In particular, the inventiondisclosure relates to a Heavy Chain Variable Region 

(HCVR) comprising integrated into human- or primate-derived heavy chain framework 

regions at least two peptides with an amino acid sequence selected from the group of 

sequences consisting of SEQ ID NO: 1 representing CDR1, SEQ ID NO: 2 representing 

CDR2 and SEQ ID NO: 3 representing CDR3 of the Heavy Chain Variable Region (HCVR). 

[0066] In a further embodimontexamplc. the inventiondisclosure relates to a humanized 

antibody or a fragment thereof, comprising integrated into human- or primate-derived light 

chain framework regions at least two peptides with an amino acid sequence selected from the 

group of sequences consisting of SEQ ID NO: 4 representing CDR1, SEQ ID NO: 5 

representing CDR2 and SEQ ID NO: 6 representing CDR3 of the Light Chain Variable 

Region (LCVR). 

[0067] In particular, the inveBtioadisclosure relates to a Light Chain Variable Region 

(LCVR), which has integrated into human- or primate-derived light chain framework regions 

at least two peptides with an amino acid sequence selected from the group of sequences 

consisting of SEQ ID NO: 4 representing CDR1, SEQ ID NO: 5 representing CDR2 and SEQ 

ID NO: 6 representing CDR3 of the Light Chain Variable Region (LCVR), wherein the same 

CDR cannot be present twice in the antibody and, in particular, at least on of said CDRs must 

be CDR1 represented by SEQ ID NO: 4. 

[0068] The javefttieftdisclosu re also relates to a humanized antibody or a fragment thereof, 

comprising integrated into human- or primate-derived heavy chain framework regions 

peptides with an amino acid sequence of SEQ ID NO: 1 representing CDR1, SEQ ID NO: 2 

representing CDR2 and SEQ ID NO: 3 representing CDR3 of the Heavy Chain Variable 

Region (HCVR), particularly in the order indicated above. 

[0069] In particular, the invomjondisclosure relates to a Heavy Chain Variable Region (HCVR) 

comprising integrated into human- or primate-derived heavy chain framework regions peptides 

with an amino acid sequence of SEQ ID NO: 1 representing CDR1, SEQ ID NO: 2 representing 

CDR2 and SEQ ID NO: 3 representing CDR3 of the Heavy Chain Variable Region (HCVR), 
particularly in the order indicated above. 
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[0070] Also comprised by the H-weiitiondisclosure is a humanized antibody or a fragment 

thereof comprising integrated into human- or primate-derived light chain framework regions 

peptides with an amino acid sequence of SEQ ID NO: 4 representing CDR1, SEQ ID NO: 5 

representing CDR2 and SEQ ID NO: 6 representing CDR3 of the Light Chain Variable 

Region (LCVR), particularly in the order indicated above. 

[0071] In particular, the m^enikmdisdosurc relates to a Light Chain Variable Region 

(LCVR) comprising integrated into human- or primate-derived light chain framework regions 

peptides with an amino acid sequence of SEQ ID NO: 4 representing CDRl, SEQ ID NO: 5 

representing CDR2 and SEQ ID NO: 6 representing CDR3 of the Light Chain Variable 

Region (LCVR), particularly in the order indicated above. 

[0072] The invcntiondisclosu re also relates to a humanized antibody or a fragment thereof, 

which comprises integrated into human- or primate-derived framework regions at least three 

peptides with an amino acid sequence selected from the group of sequences consisting of 

SEQ ID NO: 1 representing CDR1 , SEQ ID NO: 2 representing CDR2 and SEQ ID NO: 3 

representing CDR3 of the Heavy Chain Variable Region (HCVR) and SEQ ID NO: 4 

representing CDR1, SEQ ID NO: 5 representing CDR2 and SEQ ID NO: 6 representing 

CDR3 of the Light Chain Variable Region (LCVR), but particularly a humanized antibody or 

a fragment thereof wherein the same CDR cannot be present twice in the antibody. 

[0073] l-E-aAnother embodiment the invontionexampl e relates to a humanized antibody or a 

fragment thereof, which antibody comprises integrated into human- or primate-derived 

framework regions at least four peptides with an amino acid sequence selected from the 

group of sequences consisting of SEQ ID NO: 1 representing CDR1 , SEQ ID NO: 2 

representing CDR2 and SEQ ID NO:3 representing CDR3 of the Heavy Chain Variable 

Region (HCVR) and SEQ ID NO: 4 representing CDRl, SEQ ID NO: 5 representing CDR2 

and SEQ ID NO: 6 representing CDR3 of the Light Chain Variable Region (LCVR), but 

particularly a humanized antibody or a fragment thereof wherein the same CDR cannot be 

present twice in the antibody. 

[0074] In still anther embodimontexamnle. the kwemfemiisclosurc relates to a humanized 

antibody or a fragment thereof, which comprises integrated into human- or primate-derived 

framework regions at least five peptides with an amino acid sequence selected from the group 

of sequences consisting of SEQ ID NO: 1 representing CDRl, SEQ ID NO: 2 representing 
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CDR2 and SEQ ID N0:3 representing CDR3 of the Heavy Chain Variable Region (HCVR) 

and SEQ ID NO: 4 representing CDRl, SEQ ID NO: 5 representing CDR2 and SEQ ID NO: 

6 representing CDR3 of the Light Chain Variable Region (LCVR), but particularly a 

humanized antibody or a fragment thereof wherein the same CDR cannot be present twice in 

the antibody. 

[0075] In still anther emfeefe&eMex.ample, the Htveatiegdisc.iosu.rc relates to a humanized 

antibody or a fragment thereof, which comprises integrated into human- or primate-derived 

framework regions peptides with an amino acid sequence of SEQ ID NO: 1 representing 

CDRl, SEQ ID NO: 2 representing CDR2 and SEQ ID NO: 3 representing CDR3 of the 

Heavy Chain Variable Region (HCVR) and SEQ ID NO: 4 representing CDRl, SEQ ID NO: 

5 representing CDR2 and SEQ ID NO: 6 representing CDR3 of the Light Chain Variable 

Region (LCVR). 

[0076] In a specific omhodimentexample. the inventiondisclosure relates to a humanized 

antibody, a Heavy Chain Variable Region (HCVR), or a fragment thereof, wherein said 

humanized antibody, Heavy Chain Variable Region (HCVR) or fragment thereof comprises 

integrated into human- or primate-derived heavy chain framework regions at least a peptide 

with an amino acid sequence of SEQ ID NO: 2 representing CDR2 of the Heavy Chain 

Variable Region (HCVR). 

[0077] In another specific embetHHi-eivtexample, the fflveBtkwdisciosurc relates to a 

humanized antibody, a Heavy Chain Variable Region (HCVR) or a fragment thereof, wherein 

said humanized antibody, Heavy Chain Variable Region (HCVR) or fragment thereof 

comprises integrated into human- or primate-derived heavy chain framework regions at least 

a peptide with an amino acid sequence of SEQ ID NO: 3 representing CDR3 of the Heavy 

Chain Variable Region (HCVR). 

[0078] In another specific embedinientcxaropic, the HwemiefKliselosure relates to a 

humanized antibody, Heavy Chain Variable Region (HCVR) or a fragment thereof, which 

antibody, Heavy Chain Variable Region (HCVR) or fragment thereof comprises integrated 

into human- or primate-derived heavy chain framework regions at least two peptides with an 

amino acid sequence of SEQ ID NO: 1 representing CDRl and SEQ ID NO: 2 representing 

CDR2 of the Heavy Chain Variable Region (HCVR). 
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[0079] In another specific emfee&mefttexampie, the tfiyentioftdisclosure relates to a 

humanized antibody, a Heavy Chain Variable Region (HCVR) or a fragment thereof, which 

antibody, Heavy Chain Variable Region (HCVR) or fragment thereof comprises integrated 

into human- or primate-derived heavy chain framework regions at least two peptides with an 

amino acid sequence of SEQ ID NO: 1 representing CDRl and SEQ ID NO: 3 representing 

CDR3 of the Heavy Chain Variable Region (HCVR). 

[0080] In another specific embodtfrnm-texampie, the ww-entiondisclosure relates to a 

humanized antibody, a Heavy Chain Variable Region (HCVR) or a fragment thereof, which 

antibody, Heavy Chain Variable Region (HCVR) or fragment thereof comprises integrated 

into human- or primate-derived heavy chain framework regions at least two peptides with an 

amino acid sequence of SEQ ID NO: 2 representing CDR2 and SEQ ID NO: 3 representing 

CDR3 of the Heavy Chain Variable Region (HCVR). 

[0081] In another specific embodimentexample. the selosure relates to a 

humanized antibody or a fragment thereof comprising variable regions with human- or 

primate-derived framework regions and at least one CDR with an amino acid sequence 

selected from the group consisting of SEQ ID NO:l representing CDRl of the Heavy Chain 

Variable Region (HCVR), SEQ ID NO:2 representing CDR2 of the Heavy Chain Variable 

Region (HCVR), and SEQ ID NO: 4 representing CDRl of the Light Chain Variable Region 

(LCVR). 

[0082] In another specific ^yBbedfm-eftiexampIe, the iwermeediselosure relates to a 

humanized antibody, a Light Chain Variable Region (LCVR) or a fragment thereof, which 

antibody, Light Chain Variable Region (LCVR) or fragment thereof comprises integrated into 

human- or primate-derived heavy chain framework regions at least two peptides with an 

amino acid sequence of SEQ ID NO: 4 representing CDRl and SEQ ID NO: 5 representing 

CDR2 of the Light Chain Variable Region (LCVR). 

[0083] In another specific e-ftib^hmefttex am pie, the ffiveatieadi scl o sure relates to a 

humanized antibody, a Light Chain Variable Region (LCVR) or a fragment thereof, which 

antibody, Light Chain Variable Region (LCVR) or fragment thereof comprises integrated into 

human- or primate-derived heavy chain framework regions at least two peptides with an 

amino acid sequence of SEQ ID NO: 4 representing CDRl and SEQ ID NO: 6 representing 

CDR3 of the Light Chain Variable Region (LCVR). 
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[0084J Further comprised by the fflvefl&eftdisc 1 o-sure is a humanized antibody or a fragment 

thereof, wherein both the Heavy Chain Variable Region (HCVR) and the Light Chain 

Variable Region (LCVR) of the mouse C2 antibody each contributes at least one of its CDR 

regions to the at least two CDR regions of the humanized antibody. The resulting humanized 

antibody or a fragment thereof thus may comprise 

-at least an amino acid sequence of SEQ ID NO: 1 representing CDRl (HCVR) in 

combination with an amino acid sequence of SEQ ID NO: 4 representing CDRl (LCVR); 

-at least an amino acid sequence of SEQ ID NO: 2 representing CDR2 (HCVR) in 

combination with an amino acid sequence of SEQ ID NO: 4 representing CDRl (LCVR); 

-at least an amino acid sequence of SEQ ID NO: 3 representing CDR3 (HCVR) in 

combination with an amino acid sequence of SEQ ID NO: 4 representing CDRl (LCVR); 

-at least an amino acid sequence of SEQ ID NO: 1 representing CDR2 (HCVR) in 

combination with an amino acid sequence of SEQ ID NO: 5 representing CDRl (LCVR); 

-at least an amino acid sequence of SEQ ID NO: 2 representing CDR2 (HCVR) in 

combination with an amino acid sequence of SEQ ID NO: 5 representing CDR2 (LCVR); 

-at least an amino acid sequence of SEQ ID NO:2 representing CDR2 (HCVR) in 

combination with an amino acid sequence of SEQ ID NO: 6 representing CDR3 (LCVR); 

-at least an amino acid sequence of SEQ ID NO:l representing CDR3 (HCVR) in 

combination with an amino acid sequence of SEQ ID NO: 6 representing CDRl (LCVR); 

-at least an amino acid sequence of SEQ ID NO: 3 representing CDR3 (HCVR) in 

combination with an amino acid sequence of SEQ ID NO: 5 representing CDR2 (LCVR); 

-at least an amino acid sequence of SEQ ID NO: 3 representing CDR3 (HCVR) in 

combination with an amino acid sequence of SEQ ID NO: 6 representing CDR3 (LCVR). 

[0085] In still another efflbo4iffK?fttcxample, the sclosure relates to a chimeric 

antibody or a fragment thereof, or a humanized antibody or a fragment thereof as described 

herein before, which antibody comprises a light chain and/or a heavy chain constant region of 

human or primate origin. 

[0086] In a further embodimeatcxample. the iflyemioridisciosure relates to a chimeric antibody 

or a fragment thereof, or a humanized antibody or a fragment thereof, wherein at least one, 

particularly at least one but not more than 5, more particularly at least one but not more than 4, 

even more particularly at least one but not more than 3, but especially at least one but not more 

than 2, 
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of the amino acids representative of the light chain and/or heavy chain CDR regions as given 

in SEQ ID NOs: 1 - 6 is changed through a conservative substitution such that the antibody 

maintains its full functionality. 

[0087] In particular, the tB-ventiondisclosurc relates to a chimeric antibody or a fragment 

thereof, or a humanized antibody or a fragment thereof, wherein in CDR2 of the light chain 

variable region (LCVR) as given in SEQ ID NO: 5, the Lys at Kabat position 50 is replaced 

by an amino acid residue selected from the group consisting of Arg, Gin and Glu, particularly 

by Arg. 

[0088] In particular, the i-fw-ertHt-mdisclosure relates to a light chain variable region (LCVR) 

wherein in CDR2 as given in SEQ ID NO: 5, the Lys at Kabat position 50 is replaced by an 

amino acid residue selected from the group consisting of Arg, Gin and Glu, particularly by 

Arg. 

[0089] In another ombodimentexample. the invenfkmdisciosure relates to a chimeric 

antibody or a fragment thereof, or a humanized antibody or a fragment thereof, wherein in 

CDR2 of the light chain variable region (LCVR) as given in SEQ ID NO: 5, the Ser at Kabat 

position 53 is replaced by an amino acid residue selected from the group consisting of Asn or 

Thr, but particularly by Asn. 

[0090] In particular, the ktveatieftdisclosure relates to a light chain variable region (LCVR) 

wherein in CDR2 as given in SEQ ID NO: 5, the Ser at Kabat position 53 is replaced by an 

amino acid residue selected from the group consisting of Asn or Thr, but particularly by Asn. 

[0091] In one efflbodifti3ftfreff4he-Hwentionexampie, a chimeric antibody or a fragment 

thereof, or a humanized antibody or a fragment thereof is provided, wherein the Heavy Chain 

Variable Region (HCVR) has an amino acid sequence that is 90%, particularly 95%, more 

particularly 98% identical to the sequence given in SEQ ID NO: 15 and 16, respectively. 

[0092] In another emfeefenent of the inv0ntionexample. a chimeric antibody or a fragment 

thereof, or a humanized antibody or a fragment thereof is provided, wherein the Light Chain 

Variable Region (LCVR) has an amino acid sequence that is 90%, particularly 95%, more 

particularly 98% identical to the sequence given in SEQ ID NO: 12 and 13, respectively. 

[0093] In still another embodiment of the inventlonexample, a humanized antibody or a 

fragment thereof is provided, wherein at least two, but especially three, of the CDR regions of the 

Heavy Chain Variable Region (HCVR) have an amino acid sequence that is 90%, particularly 
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95%, more particularly 98% identical to the corresponding CDR region as given in SEQ ID 

NO: 1-3. 

[0094] In a further embodiment of the HivefvBrmcxaiiinle, a humanized antibody or a 

fragment thereof is provided, wherein at least two, but especially three, of the CDR regions of 

the Light Chain Variable Region (LCVR) have an amino acid sequence that is 90%, 

particularly 95%), more particularly 98% identical to the corresponding CDR region as given 

in SEQ ID NO: 4-6. 

[0095] In still another erobedimcntcxample. the iavont-iondisclosure relates to a chimeric 

antibody or a fragment thereof, or a humanized antibody or a fragment thereof according to 

the present mventiondisclosure as described herein before wherein the Heavy Chain Variable 

Region (HCVR) has an amino acid sequence that is 90%, 91%, 92%, 93%, 94%, 95%, 96%, 

97%), 98% or 99% identical to the sequence given in SEQ ID NO: 15 and 16, respectively. 

[0096] In still another em h o d i-m-eetex am pie, the inyenrH-mdisc'osiire relates to a chimeric 

antibody or a fragment thereof, or a humanized antibody or a fragment thereof according to 

the present fflvetrtieft-disclosure as described herein before wherein the Light Chain Variable 

Region (LCVR) has an amino acid sequence that is 90%, 91%, 92%, 93%, 94%, 95%, 96%, 

97%, 98% or 99% identical to the sequence given in SEQ ID NO: 12 and 13, respectively. 

[0097] In still another cmbodimentexample.. the mventiondisclosure relates to a chimeric 

antibody or a fragment thereof, or a humanized antibody or a fragment thereof according to 

the pfesenyiiYefttteBdisclosiire as described herein before, wherein at least one, particularly 

at least two, but especially three, of the CDR regions of the Heavy Chain Variable Region 

(HCVR) have an amino acid sequence that is 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 

98% or 99% identical to the corresponding CDR region as given in SEQ ID NO: 1-3. 

[0098] In still another efflbe4tmefttex am pi e, the iftvefttieftdisclosure relates to a chimeric 

antibody or a fragment thereof, or a humanized antibody or a fragment thereof according to 

the present'inventiondisclosure as described herein before, wherein at least one, particularly 

at least two, but especially three, of the CDR regions of the Light Chain Variable Region 

(LCVR) have an amino acid sequence that is 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 

98%) or 99% identical to the corresponding CDR region as given in SEQ ID NO: 4-6. 

[0099] In still another eml^liffieH-iexaninie, the javentiondisciosure relates to a. humanized 

antibody according to the pgeseBf4fi¥eH^eadisc}osure and as described herein before, wherein at 

least one of the 
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amino acids representative of the acceptor framework sequences obtained from human 

germline VH and VK sequences, respectively is changed through a substitution to an amino 

acid from the corresponding region of murine antibody ACI-01 -Ab7C2 or a substitution 

conservative thereto. 

[0100] In particular, the inventiondisdosure relates to a humanized antibody, wherein the 

Trp in Kabat position 47 in the acceptor framework sequence obtained from human germline 

VH sequences of KABAT subgroup VHIII of the Heavy Chain Variable Region as shown in 

SEQ ID NO: 15 is replaced by an amino acid selected from the group consisting of Leu, 

norleucine, He, Val, Met, Ala, and Phe, particularly Leu and He, but especially Leu. 

[0101] The mventiondisclosure further relates to a humanized antibody, wherein the Arg in 

Kabat position 94 in the acceptor framework sequence obtained from human germline VH 

sequences of KABAT subgroup VHIII of the Heavy Chain Variable Region as shown in SEQ 

ID NO: 15 is replaced by an amino acid selected from the group consisting of Ser and Thr, 

but especially by Ser.. 

[0102] In still another embodimentexampte. the invcntioRdisclosure relates to a humanized 

antibody, wherein the Trp in Kabat position 47 in the acceptor framework sequence obtained 

from human germline VH sequences of KABAT subgroup VHIH of the Heavy Chain Variable 

Region as shown in SEQ ID NO: 1.5 is replaced by an amino acid selected from the group 

consisting of Leu, norleucine, He, Val, Met, Ala, and Phe, particularly Leu and lie, but 

especially Leu and the Arg in Kabat position 94 is replaced by an amino acid selected from 

the group consisting of Ser and Thr, but especially by Ser. 

[0103] The wwefttoKlisclos lire further relates to a humanized antibody, wherein the Gin in 

Kabat position 45 in the acceptor framework sequence obtained from human germline VK 

sequences of KABAT subgroup VKII of the Light Chain Variable Region as shown in SEQ 

ID NO: 12 is replaced by an amino acid selected from the group consisting of Lys, Arg, Gin, 

and Asn, particularly by Lys and Arg, but especially by Lys. 

[0104] The Hw-emieedisclosure further relates to a humanized antibody, wherein the Leu in 

Kabat position 50 in the acceptor framework sequence obtained from human germline VK 

sequences of KABAT subgroup VKII of the Light Chain Variable Region as shown in SEQ 

ID NO: 12 is replaced by an amino acid selected from the group consisting of Lys, Arg, Gin, 

and Asn, particularly by Lys and Arg, but especially by Lys. 
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[0105] The ifw^H-tiefidisckisure further relates to a humanized antibody, wherein the Tyr in 

Kabat position 87 in the acceptor framework sequence obtained from human germline VK 

sequences of KABAT subgroup VKII of the Light Chain Variable Region as shown in SEQ ID 

NO: 12 is replaced by an amino acid selected from the group consisting of Phe, Leu, Val, He, 

and Ala, particularly by Leu and Phe, but especially by Phe, 

[01061 In still another ombodimentexamnle. the iiwomiondisctosure relates to a humanized 

antibody, wherein the Asn in Kabat position 53 in the acceptor framework sequence obtained 

from human germline VK sequences of KABAT subgroup VKII of the Light Chain Variable 

Region as shown in SEQ ID NO: 12 may be replaced by an amino acid selected from the group 

consisting of Gin, His, Lys and Arg, but especially by His and Gin. 

[0107] In still another embodimentexamplc. the mvernioftdisclosure relates to a humanized 

antibody, wherein the Trp in Kabat position 47 in the acceptor framework sequence obtained 

from human germline VH sequences of KABAT subgroup VHIII of the Heavy Chain Variable 

Region as shown in SEQ ID NO: 15 is replaced by an amino acid selected from the group 

consisting of Leu, norleucine, He, Val, Met, Ala, and Phe, particularly Leu and lie, but especially 

Leu and the Arg in Kabat position 94 in the acceptor framework sequence obtained from human 

germline VH sequences of KABAT subgroup VHIII of the Heavy Chain Variable Region as 

shown in SEQ ID NO: 15 is replaced by an amino acid selected from the group consisting of Ser 

and Thr, but especially by Ser, and the Tyr in Kabat position 87 in the acceptor framework 

sequence obtained from human germline VK sequences of KABAT subgroup VKII of the Light 

Chain Variable Region as shown in SEQ ID NO: 12 is replaced by an amino acid selected from 

the group consisting of Phe, Leu, Val, He, and Ala, particularly by Leu and Phe, but especially 

by Phe. 

[0108] In still another emkefesefttexamnle., the inventioiKiisciosure relates to a humanized 

antibody, wherein the Tip in Kabat position 47 in the acceptor framework sequence obtained 

from human germline VH sequences of KABAT subgroup VHIII of the Heavy Chain Variable 

Region as shown in SEQ ID NO: 15 is replaced by an amino acid selected from the group 

consisting of Leu, norleucine, lie, Val, Met, Ala, and Phe, particularly Leu and He, but especially 

Leu. 
[0109] In still another e-Hi-bedi-ff tentex amp I c, the isci osurc relates to a humanized 

antibody, wherein the Arg in Kabat position 94 in the acceptor framework sequence obtained 

from human germline VH sequences of KABAT subgroup VHIII of the Heavy Chain Variable 

Region as 
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shown in SEQ ID NO: 15 is replaced by an amino acid selected from the group consisting of 

Ser and Thr, but especially by Ser. 

[0110] In still another erobodimentexamnle. the -inventoidisclostire relates to a humanized 

antibody, wherein the Trp in Kabat position 47 in the acceptor framework sequence obtained 

from human germline VH sequences of KABAT subgroup VHIII of the Heavy Chain Variable 

Region as shown in SEQ ID NO: 15 is replaced by Leu and lie, but especially Leu and the 

Arg in Kabat position 94 in the acceptor framework sequence obtained from human germline 

VH sequences of KABAT subgroup VHIII of the Heavy Chain Variable Region as shown in 

SEQ ID NO: 15 is replaced by Ser, 

10111) In still another embafe^-Rt-example, the inventiondiscloswe relates to a humanized 

antibody, wherein the Tyr in Kabat position 87 in the acceptor framework sequence obtained 

from human germline VK sequences of KABAT subgroup VKII of the Light Chain Variable 

Region as shown in SEQ ID NO: 12 is replaced by Phe. 

[0112] In still another efflfeedfearefttex.amp!e, the iB-v€Bfk>Hdi scIosurc relates to a humanized 

antibody, wherein the Trp in Kabat position 47 in the acceptor framework sequence obtained 

from human germline VH sequences of KABAT subgroup VHIII of the Heavy Chain Variable 

Region as shown in SEQ ID NO: 15 is replaced by Leu and He, but especially Leu and the 

Arg in Kabat position 94 in the acceptor framework sequence obtained from human germline 

VH sequences of KABAT subgroup VHIII of the Heavy Chain Variable Region as shown in 

SEQ ID NO: 15 is replaced by Ser and the Tyr in Kabat position 87 in the acceptor 

framework sequence obtained from human germline VK sequences of KABAT subgroup VKII 

of the Light Chain Variable Region as shown in SEQ ID NO: 12 is replaced by Phe. 

[0113] In a specific ombodimentexanrale. the inventtofidisclosure relates to the light chain 

variable region of SEQ ID NO: 12. 

[0114] In another specific embodiment of the invontionexample. a humanized antibody is 

provided, which comprises the light chain variable region of SEQ ID NO: 12. 

[0115] In a specific embodiroctttcxample. the inventiondisclos-ure relates to the light chain 

variable region including signal sequences as shown in SEQ ID NO: 13. 

[0116] In another specific of the inventionexample. a humanized antibody is 

provided, which comprises the complete light chain variable region including signal 

sequences as shown in SEQ ID NO: 13. 
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[0117] In another specific eremeeimeti-i of the inycntoaexample, a humanized antibody is 

provided, which comprises the light chain variable region of SEQ ID NO: 12 and the light 

chain constant region of SEQ ID NO: 14. 

[0118] In another specific a humanized antibody is 

provided, which comprises the complete light chain variable region of SEQ ID NO: 13 and 

the light chain constant region of SEQ ID NO: 14. 

[0119] In a specific em&efeftefttex am pie, the m veiHifm disclosure relates to the heavy chain 

variable region of SEQ ID NO: 15. 

[0120] In another specific embodtfflef:tf-e^4he4ft¥entiorH;xample, a humanized antibody is 

provided, which comprises the heavy chain variable region of SEQ ID NO: 15. 

[01211 In a specific efakedinientexample, the mventiondisclosure relates to the heavy chain 

variable region including signal sequences as shown in SEQ ID NO: 16. 

[0122] In another specific eir, b od i ex am pie, a humanized antibody is 

provided, which comprises the complete heavy chain variable region including signal 

sequences as shown in SEQ ID NO: 16. 

[0123] In another specific embodiment of the inventionexample. a humanized antibody is 

provided, which comprises the heavy chain variable region of SEQ ID NO: 15 and the heavy 

chain constant region of SEQ ID NO: 17. 

[0124] In another specific ombodiment of the invontioftexample. a humanized antibody is 

provided, which comprises the heavy chain variable region of SEQ ID NO: 16 and the heavy 

chain constant region of SEQ ID NO: 17. 

[0125] In one jgabe&ffl-efttexample the humanized antibody according to the 

invention-disclosure and as described herein, upon co-incubation with an A(3 monomelic 

peptide having at least 30, particularly at least 35, more particularly at least 38, even more 

particularly at least 40 amino acid residues and/or an Ap polymeric soluble amyloid peptide 

comprising a plurality of said Ap monomelic units, but especially with an AP1.42 monomeric 

and/or an Ap polymeric soluble amyloid peptide comprising a plurality of said Api-42 

monomeric units, particularly at a molar concentration ratio of antibody to Apl~42 of up to 

1:1000, but especially at a molar concentration ratio of between 1:10 and 1:100, inhibits the 

aggregation of the Ap monomers to high molecular polymeric fibrils. 
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[0126] In particular, the co-incubation of the antibody according to the inventiondisclosure 

with amyloid monomelic and/or polymeric soluble amyloid peptides is carried out for 24 

hours to 60 hours, particularly for 30 hours to 50 hours, more particularly for 48 hours, but 

especially 24 hours, at a temperature of between 28°C and 40°C, particularly of between 

32°C and 38°C, more particularly at 37°C. 

[0127] In a specific embodiment of the inventionexamnlc. co-incubation with amyloid 

monomeric and/or polymeric soluble amyloid peptides is accomplished for 24 hours at a 

temperature of 37°C. 

[0128] In particular, the antibody, particularly the humanized antibody according to the 

invent-iondisclosure including any functionally equivalent antibody or functional parts thereof 

binds to AP1-42 monomeric peptide and/or Ap polymeric soluble amyloid peptide comprising 

a plurality of said Api.42 monomeric units and, upon co-incubation with A Pi.42 monomeric 

peptide and/or Ap polymeric soluble amyloid peptide comprising a plurality of said Api-42 

monomeric units inhibits the aggregation of the AP monomers and/or polymers to high 

molecular polymeric fibrils. 

[0129] In one orobodimentcxamplc. the antibody, particularly the humanized antibody 

according to the inventiondisclosure including any functionally equivalent antibody or 

functional parts thereof inhibits the aggregation of the Ap monomers and/or Ap soluble 

polymers comprising a plurality of said AP monomeric units to high molecular polymeric 

fibrils by at least 50%, particularly by at least 60%, particularly by at least 65%, more 

particularly by at least 75%, even more particularly by at least 80%, but especially by at least 

85%-90%, or more as compared to the respective amyloid peptide monomers incubated in 

buffer (control), at a molar concentration ratio of antibody to Apl-42 of up to 1:1000, 

particularly at a molar concentration ratio of between 1:10 and 1:100, but especially at a 

molar concentration ratio of 1:10. 

[0130] In a specific embodkfi^rt-e^hiHflvestteflexai'nple., the antibody, particularly the 

humanized antibody according to the inventiondisclosure including any functionally 

equivalent antibody or functional parts thereof inhibits the aggregation of the Ap monomers 

and/or Ap soluble polymers comprising a plurality of said Ap monomeric units to high 

molecular polymeric fibrils by at least 30% at a molar concentration ratio of of antibody to 

Apl-42 of 1:100. 
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[0131] In another specific embodiment of the invontionexample. the antibody, particularly 

the humanized antibody according to the ondisclosure including any functionally 

equivalent antibody or functional parts thereof inhibits the aggregation of the Ap monomers 

and/or Ap soluble polymers comprising a plurality of said Ap monomeric units to high 

molecular polymeric fibrils by at least 80% at a molar concentration ratio of of antibody to 

Apl-42 of 1:10. 

[0132] Binding of the antibodies according to the inventiondisclosure and as described 

herein to amyloidogenic monomeric and/or polymeric peptides but, particularly, to the 

amyloid form (1-42) leads to inhibition of the aggregation of monomeric and/or polymeric 

amyloidogenic peptides to high molecular fibrils or filaments. Through the inhibition of the 

aggregation of amyloidogenic monomeric and/or polymeric peptides the antibodies according 

to the present inventiondisclosure are capable of preventing or slowing down the formation of 

amyloid plaques, particularly the amyloid form (1-42), which is know to become insoluble by 

change of secondary conformation and to be the major part of amyloid plaques in brains of 

diseased animals or humans. 

[0133] The aggregation inhibition potential of the antibody according to the 

inventiondisciosiire may be determined by any suitable method known in the art, particularly 

by density-gradient ultracentrifugation followed by a SDS-PAGE sedimentation analysis on a 

preformed gradient and/or by a thioflavin T (Th-T) fluorescent assay. 

[0134] In one embedafteatex am pie, the im-^nfi-endisclosure relates to an antibody, 

particularly a humanized antibody as described herein including any functionally equivalent 

antibody or functional parts thereof, which antibody, upon co-incubation, particularly at a 

molar concentration ratio of between 1:10 and 1:1000, more particularly at a ratio of 1:100 

with preformed high molecular polymeric amyloid fibrils or filaments formed by the 

aggregation of Ap monomeric peptides having at least 30, particularly at least 35, more 

particularly at least 38, even more particularly at least 40 amino acid residues and, but 

especially AP1.42 monomeric peptides, is capable of disaggregating the preformed polymeric 

fibrils or filaments by at least 20%, particularly by at least 30%, more particularly by at least 

35%%, even more particularly by at least 40%, but especially by at least 50%> or more. 

[0135] In a specific cmbodiiT^i4-of-th<Hft-veiit4onexamDlc. the aggregation inhibition and 

the disaggregation potential of the antibody, respectively, is determined by density-gradient 
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ultracentrifugation followed by a SDS-PAGE sedimentation analysis on a preformed 

gradient. 

[0136] In another specific gfflkotfan cnf of ifee-i-fwefrtieftexampl e, the aggregation inhibition 

and the disaggregation potential of the antibody, respectively, is determined by thioflavin T 

(Th-T) fluorescent assay. 

[0137] In another specific embodimeftiexample. the antibody according to the 

inventiondisclosure is co-incubated with amyloid preformed high molecular polymeric 

amyloid fibrils or filaments for 12 hours to 36 hours, particularly for 18 hours to 30 hours, 

more particularly for 24 hours at a temperature of between 28°C and 40°C, particularly of 

between 32°C and 38°C, more particularly at 37°C. 

[0138] In particular, the co-incubation with preformed high molecular polymeric amyloid 

fibrils or filaments is done for 24 hours at a temperature of 37°C. 

[0139] In a specific embodiment of the i n y entio n c x am p • e, the antibody, particularly the 

humanized antibody according to the Invent-ieftdisclosurc including any functionally 

equivalent antibody or functional parts thereof is capable of disaggregating the preformed 

polymeric fibrils or filaments by at least 24% at a molar concentration ratio of antibody to 

AJ31-42 of 1:100. 

[0140] In another specific ample, the antibody, particularly 

the humanized antibody according to the -BwefH-irvftdI sci o stire including any functionally 

equivalent antibody or functional parts thereof is capable of disaggregating the preformed 

polymeric fibrils or filaments by at least 32% at a molar concentration ratio of antibody to 

A(31-42 of 1:10. 

[0141] Through the disaggregation of amyloidogenic polymeric fibrils or filaments the 

antibodies according to the present inventiondiselosure are capable of preventing or slowing 

down the formation of amyloid plaques which leads to an alleviation of the symptoms 

associated with the disease and a delay or reversal of its progression. 

[0142] Accordingly, it is a further to provide an 

antibody, particularly a humanized antibody, including any functionally equivalent antibody 

or functional parts thereof as described herein, which antibody is capable of decreasing the 

total amount of Ap in the brain of an animal, particularly a mammal, but especially a human 

suffering from a disease or condition leading to increased concentration of Ap in the brain. 
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[0143] In another embodimentexample. the tHventioftdisciosure relates to a humanized 

antibody according to the inventiondisclosure and as described herein before, which antibody 

is bi-effective in that it exhibits both an aggregation inhibition property as well as a 

disaggregation property, particularly paired with a high degree of conformational sensitivity. 

[0144] In particular, the irtventiondisclosure relates to a chimeric antibody or a fragment 

thereof, or a humanized antibody or a fragment thereof according to the •reveRtiendisclosure 

and as described herein before, which antibody, upon co-incubation with amyloid monomeric 

and/or polymeric soluble amyloid peptides, particularly with p-amyloid monomeric peptides 

such as, for example, Ap monomeric peptides 1-39; 1 -40, 1-41, or 1 -42, and/or a polymeric 

soluble P-amyloid peptide comprising a plurality of said Ap monomeric units, but especially 

with an AP]_42 monomeric and/or an Ap polymeric soluble amyloid peptide comprising a 

plurality of said AP1-42 monomeric units, inhibits the aggregation of the Ap monomers into 

high molecular polymeric fibrils or filaments and, in addition, upon co-incubation with 

preformed high molecular polymeric amyloid fibrils or filaments formed by the aggregation 

of amyloid monomeric peptides, particularly P-amyloid monomeric peptides such as, for 

example, Ap monomeric peptides 1-39; 1-40, 1-41, or 1-42, but especially AP1.42 monomeric 

peptides, is capable of disaggregating the preformed polymeric fibrils or filaments. 

[0145J In another aspeetexamplt\ the inventiondisclosure relates to a chimeric antibody or a 

fragment thereof, or a humanized antibody or a fragment thereof according to the present 

iRWH-tkffldisdosisre and as described herein before, which antibody is capable of inducing a 

transition of the p-sheet conformation towards an a-helix and/or a random coil conformation, 

but particularly a random coil conformation, even more particularly a random coil 

conformation at a given location in the molecule, especially in the environment of Tyr 10 and 

Val 12 of the Ap protein, which leads to an increase of the random coil conformation at the 

expense of the p-sheet conformation and an improved solubilization of the preformed high 

molecular polymeric amyloid fibrils or filaments. I11 particular the decrease of the p-sheet 

conformation amounts to at least 30%, particularly to at least 35%, and more particularly to at 

least 40% and more as compared to the respective preformed amyloid polymeric fibrils or 

filaments incubated in buffer (control). 
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[0146] The antibody's potential in inducing a transition in the secondary structure is 

determined by solid state 13C NMR spectroscopy but, in particular, by measuring the integral 

intensities of the conformations of Tyr 10 and Val 12 C(3 in the APM? peptide. 

[0147] In a further embodiment of the inventioHCxarople. a chimeric antibody or a fragment 

thereof, or a humanized antibody or a fragment thereof according to the present 

jftveafrettdiselosure and as described herein before, is provided comprising at least one light 

chain or a fragment thereof or at least one heavy chain or a fragment thereof, wherein said 

antibody or fragm ent binds to an Ap monomer with a binding affinity of at least about 1x10" 
7 12 R 11 to at least about 1x10" , particularly of at least about 1x10" to at least about 1x10" , 

more particularly of at least about 1 x 10"9 to at least about 1 x 10"10, even more particularly 
8 8 of at least about 1x10" to at least about 2x10" "but, preferably, does not show any 

significant cross-reactivity with amyloid precursor protein (APP). 

[0148] In another embodiment of the4iweafreftexampie., a chimeric antibody or a fragment 

thereof, or a humanized antibody or a fragment thereof according to the 

jftventiondiseloaure and as described herein before, is provided comprising at least one light 

chain or a fragment thereof or at least one heavy chain or a fragment thereof, wherein said 

antibody or fragment binds to an Ap fiber, fibril or filament with a binding affinity of at least 
7 1 ̂  8 about 1x10" to at least about 1x10"", particularly of at least about 1x10" to at least about 

1x10"n, more particularly of at least about 1 x 10"9 to at least about 1 x 10~10, even more 

particularly of at least about 2 x 10"9 to at least about 5 x 10"9, but, preferably, does not show 

any significant cross-reactivity with amyloid precursor protein (APP). 

[0149] In another ombodimentcxample. the antibody according to the inventiondisclosure 

and as described herein before or a fragment thereof, exhibits an binding affinity to an Ap 

fiber, fibril or filament which is at least 10 times, particularly at least 15 times, more 

particularly at least 20 times, but especially at least 25 times higher than the binding affinity 

to an Ap monomer. 

[0150] In still another efflbed?meft£exampie, a chimeric antibody or a fragment thereof, or a 

humanized antibody or a fragment thereof is provided as described herein before, which 

antibody substantially binds to aggregated Ap, including Ap plaques, in the mammalian, 

particularly the human brain but, preferably, does not show any significant cross-reactivity 

with amyloid precursor protein (APP). 
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[0151] In another asgeet-e£&e ittyentioftexample, the chimeric antibody or a fragment thereof, 

or a humanized antibody or a fragment thereof is provided as described herein before, which 

antibody substantially binds to soluble polymeric amyloid, particularly amyloid p (Ap), including 

Ap monomers, in the mammalian, particularly the human brain but, preferably, does not show 

any significant cross-reactivity with amyloid precursor protein (APP). 

[0152] Further provided is a chimeric antibody or a fragment thereof, or a humanized antibody 

or a fragment thereof according to the itwem-kmdisciosurc and as described herein before, which 

antibody significantly reduces Ap plaque burden in the mammalian, particularly the human brain. 

This can be achieved by either binding of the antibody to the plaque or by shifting the equilibrium 

between amyloid, particularly amyloid p (Ap), in its insoluble and aggregated state towards its 

soluble form by disaggregating fibers to soluble poly- and monomeric forms by inducing a shift 

in conformation and binding and stabilizing the disaggregated and solubilized amyloid forms, 

particularly amyloid p (A($) forms, in the tissue and/or body fluids of a subject, including a 

mammal and a human, particularly the brain of the subject. Through the activity of the antibody 

according to the kwt-Btkmdisclosure the peripheral clearing and catabolism is thus favored rather 

than deposition within the tissue and/or body fluids of the subject, particularly the brain. The 

beneficial effect of the antibody according to the HwentioB-disclosure can thus be obtained 

without binding of the antibody to the plaque. 

[0153] Through this stabilizing activity, the antibody according to the mventiendisciosure is 

able to neutralize the toxic effects of the polymeric and less aggregated soluble amyloid protein, 

particularly amyloid p (Ap) protein, in the tissue and/or body fluids of a subject, particularly of a 

mammal, and even more particularly of a human. In a specific emfaodH*i©n<reft-the 

inveationcxample the antibody according to the •mventieHdisclosure may thus achieve its 

beneficial effects without necessarily binding aggregated amyloid beta in the brain of the subject. 

[0154] In a further aspoci-of the invontioncxample a humanized antibody or a fragment thereof 

according to the pr&seatriaveRtk^i soSosurc and as described herein before, is provided 

comprising at least one light chain or a fragment thereof or at least one heavy chain or a fragment 

thereof incorporating at least one, particularly two and more particularly three CDR regions 

obtained form a mouse donor antibody, particularly from mouse antibody ACI-01-Ab7C2 (named 

"mC2" and hC2 for the humanized C2 antibody, throughout the application) deposited 01 

December 2005 with the "Deutsche Sammlung von Mikroorganismen und Zellkulturen 

37 



GmbH (DSMZ) in Braunschweig, Mascheroder Weg 1 B, 38124 Braunschweig, under 

accession no DSM ACC275Q, wherein said antibody or fragment thereof has an affinity to 

the Ap antigen which is at least 5 times, particularly at least 8 times, more particularly at least 

10 times, but especially at least 15 times higher than that of the mouse donor antibody. 

[01551 The antibody e£#fts-Hwentionas described herein can be, in one 

efafoedimentexample. a whole antibody (e.g., with two full length light chains and two fall 

length heavy chains) of any isotype and subtype (e.g., IgM, IgD, IgGl, IgG2, IgG3, IgG4, 

IgE, IgAl and igA2); but especially an antibody of the IgG4 isotype; alternatively, in another 

emhodimentexample. it can be an antigen-binding fragment (e.g., Fab, F(ab')2, and Fv) of a 

whole antibody. 

[0156] The mvontioftdisclosure thus also relates to antigen-binding fragments of the 

antibodies described herein. In one emkefeiont of the mventionexample. the fragment is 

selected from the group consisting of a Fab fragment, a Fab' fragment, a F(ab)2fragment, and 

a Fv fragment, including the products of an Fab immunoglobulin expression library and 

epitope-binding fragments of any of the antibodies and fragments mentioned above. 

[0157] In another the antibody or antigen-binding fragment of the 

inventiondisclosure is conjugated to polyethylene glycol. In yet another ombodimentcxample. the 

constant region of the antibody of the Hwenfeeftd i sclosure is modified to reduce at least one 

constant region-mediated biological effector function relative to an unmodified antibody. In still 

another embodimentgxampjc. the antibody or antigen-binding fragment of the 

inventiondisclosure comprises a Fc region having an altered effector function. 

[0158] The inventioadiscio.sure further relates to a nucleotide molecule comprising a nucleotide 

sequence encoding a chimeric antibody or a fragment thereof, or a humanized antibody or a 

fragment thereof according to the inventiondisciosurc and as disclosed herein before. 

[0159] In particular, the inventiondisclosure relates to a nucleotide molecule comprising a 

nucleotide sequence encoding a stretch of contiguous amino acid molecules as given in SEQ ID 

NO: 2 and 3, respectively, or the complementary sequence, representing the Complementarity 

Determining Regions (CDRs) 2 and 3 of the Heavy Chain Variable Region (HCVR). 

[0160] More particularly, the invefttiendisc 1 oslire relates to a nucleotide molecule comprising a 

nucleotide sequence encoding a stretch of contiguous amino acid molecules as gi ven in SEQ ID 

NO: 4, or the complementary sequence, representing the Complementarity Determining Regions 

(CDRs) 1 of the Light Chain Variable Region (LCVR). 
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[0161] In another embodiment of the invuntionexai nple a nucleotide molecule is provided 

comprising a nucleotide sequence as given in SEQ ID NO: 18 and SEQ ID NO: 19, or the 

complementary sequence, encoding the amino acid sequence of CDR 2 and CDR 3, respectively, 

of the Heavy Chain Variable Region (HCVR). 

[0162] In another example a nucleotide molecule is provided 

comprising a nucleotide sequence as given in SEQ ID NO: 20, or the complementary sequence, 

encoding the nucleotide sequence of CDR 1 of the Light Chain Variable Region (LCVR). 

[0163] In another aBiwem'Bfrftlic irive-ftfrk-mexample a nucleotide molecule is provided 

comprising a nucleotide sequence of SEQ ID NO: 21, or the complementary sequence, encoding 

the light chain variable region. 

[0164] In another embodiment of the invcntionexampl e a nucleotide molecule is provided 

comprising a nucleotide sequence of SEQ ID NO: 22, or the complementary sequence, encoding 

the complete light chain variable region including signal sequences. 

[0165] In another tmibe^^gl-ef4lt^Hy->^eeneeexaiiipIe a nucleotide molecule is provided 

comprising a nucleotide sequence encoding the light chain variable region of SEQ ID NO: 22 and 

the light chain constant region of SEQ ID NO: 23. The invention also comprises the 

complementary strand of said nucleotide molecule. 

[0166] In another embedimettH#y^4ftvegheBexample a nucleotide molecule is provided 

comprising a nucleotide sequence of SEQ ID NO: 24 encoding the heavy chain variable region. 

The i«vt^frtrk>adiscl.osiire also comprises the complementary strand of said nucleotide molecule. 

[0167] In another inventioRexample a nucleotide molecule is provided 

comprising a nucleotide sequence of SEQ ID NO: 25 encoding the complete heavy chain variable 
region including signal sequences. The nweiYtitrndisciosure also comprises the complementary 

strand of said nucleotide molecule. 

[0168] In another <^be4*ffl^rt^1:4he-fflveHtfeRexampS.e a nucleotide molecule is provided 

comprising a nucleotide sequence encoding the heavy chain variable region of SEQ ID NO: 25 

and the heavy chain constant region of SEQ ID NO: 26. The fflvemtOBdisclosurc also comprises 

the complementary strand of said nucleotide molecule. 

[0169] Also comprised by the present fflvefrtieadisciosure is a nucleotide sequence which 

hybridizes to one of the above-described antibody-encoding nucleotide sequences of the 



particularly to the complementary strand thereof, either in isolation or as part of larger 

nucleotide molecule. 

[0170] In particular, the scjosure relates to a nucleotide sequence that hybridizes 

under conventional hybridization conditions, particularly under stringent hybridization 

conditions, to any of the nucleotide sequences given in SEQ ID NOs: 18-26 and 29 - 32, 

particularly to the complementary strand thereof. 

[0171] In another embodiment •<>£ the invertfrionexample an expression vector is provided 

comprising the nucleic acid molecule according to the iB-vee-i^B-di scl o s ure and as mentioned 

herein before. 

[0172] In another efflkedimefii-ef&e-Hw enti onexampie a cell is provided comprising an 

expression vector comprising the nucleic acid according to the ftwealrkmdiselosure and as 

mentioned herein before. 

[0173] In still another em b o d imsttfex am pi e, the tiweftfieftdisclosure relates to a 

composition comprising the antibody according to the mventiondisclosurc. but particularly a 

chimeric antibody or a fragment thereof, or a humanized antibody or a fragment thereof 

according to the im^Biiendisclosure and as described herein before including any 

functionally equivalent antibody or any derivative or functional parts thereof, in a 

therapeutically effective amount, in particular a composition which is a pharmaceutical or 

therapeutic composition, optionally further comprising a pharmaceutical^ acceptable carrier. 

[0174] In another effl^4HKeHf^4lte4sweft#eftcxampIe, said composition comprises the 

antibody in a therapeutically effective amount. 

[0175] Further comprised by the •m-vetrtieadisclosurc is a composition comprising an 

antibody, particularly a monoclonal antibody according to the ifweafre-adiscl.osurc. but 

particularly a chimeric antibody or a fragment thereof, or a humanized antibody or a fragment 

thereof according to the iftventiondisclosiire and as described herein before including any 

functionally equivalent antibody or any derivative or functional parts thereof, in a 

therapeutically effective amount and, optionally, a further biologically active substance 

and/or a pharmaceutical!}' acceptable carrier and/or a diluent and/or an excipient. 

[0176] In particular, the javefttieadisclosnre relates to a composition or mixture, wherein the 

further biologically active substance is a compound used in the medication of amyloidoses, a 

group of diseases and disorders associated with amyloid or amyloid-like protein such as the A (3 

protein involved in Alzheimer's disease. 
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[0177] In another embodiment of the4m.'cntioftexamr>}e. the other biologically active 

substance or compound may also be a therapeutic agent that may be used in the treatment of 

amyloidosis caused by amyloid (3 or may be used in the medication of other neurological 

disorders. 

[0178] The other biologically active substance or compound may exert its biological effect 

by the same or a similar mechanism as the antibody according to the ifivefttkffld i sc 1 us u.re or 

by an unrelated mechanism of action or by a multiplicity of related and/or unrelated 

mechanisms of action. 

[0179] Generally, the other biologically active compound may include neutron-

transmission enhancers, psychotherapeutic drugs, acetylcholine esterase inhibitors, calcium-

channel blockers, biogenic amines, benzodiazepine tranquillizers, acetylcholine synthesis, 

storage or release enhancers, acetylcholine postsynaptic receptor agonists, monoamine 

oxidase-A or -B inhibitors, N-methyl-D-aspartate glutamate receptor antagonists, non­

steroidal anti-inflammatory drugs, antioxidants, and serotonergic receptor antagonists. 

[0180] More particularly, the inventiondisclosure relates to a composition or mixture 

comprising at least one compound selected from the group consisting of compounds effective 

against oxidative stress, anti-apoptotic compounds, metal chelators, inhibitors of DNA repair 

such as pirenzepin and metabolites, 3-amino-1 -propanesulfonic acid (SAPS), 1,3-

propanedisulfonate (1,3PDS), a-secretase activators, p- and y-secretase inhibitors, tau 

proteins, neurotransmitter, p-sheet breakers, attractants for amyloid beta clearing / depleting 

cellular components, inhibitors of N-terminal truncated amyloid beta including 

pyroglutamated amyloid beta 3-42, anti-inflammatory molecules, or cholinesterase inhibitors 

(ChEIs) such as tacrine, rivastigmine, donepezil, and/or galantamine, Ml agonists and other 

drugs including any amyloid or tau modifying drug and nutritive supplements, and nutritive 

supplements, together with an antibody according to the present wvefrtkffi-di sclostire and, 

optionally, a pharmaceutically acceptable carrier and/or a diluent and/or an excipient. 

[0181] The inventiondisclosure further relates to a composition or mixture, wherein the 

compound is a cholinesterase inhibitor (ChEIs), particularly a mixture, wherein the 

compound is one selected from the group consisting of tacrine, rivastigmine, donepezil, 

galantamine, niacin and memantine. 
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[0182] In a further embodimentexample. the compositions according to the 

-FBrveiifiei-tdisclosiire may comprise niacin or memantine together with an antibody according 

to the present ifweft&eftdiselosure and, optionally, a pharmaceutically acceptable carrier 

and/or a diluent and/or an excipient. 

[0183] In still another emkodk»eaf-eg4he4fry en ti o n ex am p S e compositions are provided that 

comprise "atypical antipsychotics" such as, for example clozapine, ziprasidone, risperidone, 

aripiprazole or olanzapine for the treatment of positive and negative psychotic symptoms 

including hallucinations, delusions, thought disorders (manifested by marked incoherence, 

derailment, tangentiality), and bizarre or disorganized behavior, as well as anhedonia, 

flattened affect, apathy, and. social withdrawal in a subject in need thereof, together with an 

antibody, particularly a monoclonal antibody according to the i»disclosure:, but 

particularly a chimeric antibody or a fragment thereof, or a humanized antibody or a fragment 

thereof according to the inventiondisclosure and as described herein and, optionally, a 

pharmaceutically acceptable carrier and/or a diluent and/or an excipient. 

[0184] In a specific emkedimeffi-ef-ihe ir.vgntior,example, the compositions and mixtures 

according to the invefttiondisclosure and as described herein before comprise the antibody 

and the biologically active substance, respectively, in a therapeutically effective amount. 

[0185] Other compounds that can be suitably used in mixtures in combination with the 

antibody according to the present fm^m-kwdisc 1 os ure are described in WO 2004/058258 (see 
especially pages 16 and 17) including therapeutic drug targets (page 36-39), alkanesulfonic acids 

and alkanolsulfuric acids (pages 39-51), cholinesterase inhibitors (pages 51 -56), NMDA receptor 

antagonists (pages 56-58), estrogens (pages 58-59), non-steroidal anti-inflammatory drugs (pages 

60-61), antioxidants (pages 61-62), peroxisome proliferators-activated receptor (PPAR) agonists 

(pages 63-67), cholesterol-lowering agents (pages 68-75); amyloid inhibitors (pages 75-77), 

amyloid formation inhibitors (pages 77-78), metal chelators (pages 78-79), anti-psychotics and 

anti-depressants (pages 80-82), nutritional supplements (pages 83-89) and compounds increasing 

the availability of biologically active substances in the brain (see pages 89-93) and prodrugs 

(pages 93 and 94 ), which document is incorporated herein by reference. 

[0186] In another enibodiffleyrtexample, the •kweniit-mdisdosure relates to a composition 

comprising the antibody, particularly a monoclonal antibody according to the 

•fflvenliondisclosure, but particularly a chimeric antibody or a fragment thereof, or a humanized 

antibody or a fragment thereof 
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according to the ift¥eft&eftdisclosure and as described herein before and/or the biologically 

active substance in a therapeutically effective amount. 

[0187] The inventiondisclosure further relates to the use of an antibody, particularly a 

monoclonal antibody according to the inventiondisclosure. but particularly a chimeric 

antibody or a fragment thereof, or a humanized antibody or a fragment thereof according to 

the sclosure and as described herein before and/or a functional part thereof and/or 

a pharmaceutical composition, or a mixture comprising said antibody, for the preparation of a 

medicament for treating or alleviating the effects of amyloidoses, a group of diseases and 

disorders associated with amyloid plaque formation including secondary amyloidoses and 

age-related amyloidoses such as diseases including, but not limited to, neurological disorders 

such as Alzheimer's Disease (AD), Lewy body dementia, Down's syndrome, hereditary 

cerebral hemorrhage with amyloidosis (Dutch type); the Guam Parkinson-Dementia complex; 

as well as other diseases which are based on or associated with amyloid-like proteins such as 

progressive supranuclear palsy, multiple sclerosis; Creutzfeld Jacob disease, Parkinson's 

disease, HIV-related dementia, ALS (amyotropic lateral sclerosis), Adult Onset Diabetes; 

senile cardiac amyloidosis; endocrine tumors, and others, including macular degeneration, in 

a subject in need thereof. 

[0188] Also comprised by the present aweafteftdisdosure is a method for the preparation of an 

antibody, particularly a monoclonal antibody according to the HavefttkfrBdisclosure, but 

particularly a chimeric antibody or a fragment thereof, or a humanized antibody or a fragment 

thereof according to the -kw-eftfieficiisclosure and as described herein before and/or a functional 

part thereof and/or a pharmaceutical composition, or a mixture comprising said antibody and/or a 

functional part thereof, particularly in a therapeutically effective amount, for use in a method of 

preventing, treating or alleviating the effects of amyloidoses, a group of diseases and disorders 

associated with amyloid plaque formation including secondary amyloidoses and age-related 

amyloidoses such as diseases including, but not limited to, neurological disorders such as 

Alzheimer's Disease (AD), Lewy body dementia, Down's syndrome, hereditary cerebral 

hemorrhage with amyloidosis (Dutch type); the Guam Parkinson-Dementia, complex; as well as 

other diseases which are based on or associated with amyloid-like proteins such as progressive 

supranuclear palsy, multiple sclerosis; Creutzfeld Jacob disease, Parkinson's disease, HIV-related 

dementia, ALS (amyotropic lateral sclerosis), Adult Onset Diabetes; 
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senile cardiac amyloidosis; endocrine tumors, and others, including macular degeneration, in 

a subject in need thereof, comprising formulating an antibody, particularly a monoclonal 

antibody according to the inventiondisclosure, but particularly a chimeric antibody or a 

fragment thereof, or a humanized antibody or a fragment thereof according to the 

inventiondisclosure in a pharmaceutically acceptable form. 

[0189] Further comprised by the present inventiondisclosure is a method for preventing, 

treating or alleviating the effects of amyloidoses, a group of diseases and disorders 

associated with amyloid plaque formation including secondary amyloidoses and age-related 

amyloidoses such as diseases including, but not limited to, neurological disorders such as 

Alzheimer's Disease (AD), Lewy body dementia, Down's syndrome, hereditary cerebral 

hemorrhage with amyloidosis (Dutch type); the Guam Parkinson-Dementia complex; as well 

as other diseases which are based on or associated with amyloid-like proteins such as 

progressive supranuclear palsy, multiple sclerosis; Creutzfeld Jacob disease, Parkinson's 

disease, HIV-related dementia, ALS (amyotropic lateral sclerosis), Adult Onset Diabetes; 

senile cardiac amyloidosis; endocrine tumors, and others, including macular degeneration, in 

a subject in need thereof by administering an antibody and/or a functional part thereof, but 

particularly a humanized antibody and/or a functional part thereof, or a composition or 

mixture comprising such an antibody and/or a functional part thereof, to a subject, including a 

mammal or a human affected by such a disorder, in a therapeutically effective amount. 

[0190] It-is also an object of the invention to provideAlso described herein is a method for 

the treatment of amyloidosis, a group of diseases and disorders associated with amyloid 

plaque formation including secondary amyloidosis and age-related amyloidosis including, but 

not limited to, neurological disorders such as Alzheimer's Disease (AD), particularly a 

disease or condition characterized by a loss of cognitive memory capacity in a subject in need 

thereof, by administering to a subject, particularly a mammal or a human, affected by such a 

disorder an antibody, particularly a pharmaceutical composition according to the 

inventiondisclosure and as described herein. 

[0191] fe-ftA specific embodiment the inventionexample disclosed herein provides a 

method for retaining or increasing cognitive memory capacity but, particularly, for restoring 

the cognitive memory capacity of a subject, particularly a mammal or a human, suffering 

from memory impairment by administering to a subject, particularly a mammal or a human, 

in need thereof an antibody, 
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particularly a pharmaceutical or therapeutic composition according to the invention and as 

described herein before. 

[0192] it is a further object of the invention to provideAlso described herein is a therapeutic 

composition and a method of producing such a composition as well as a method for the 

treatment of amyloidosis, a group of diseases and disorders associated with amyloid plaque 

formation including secondary amyloidosis and age-related amyloidosis including, but not 

limited to, neurological disorders such as Alzheimer's Disease (AD), particularly a disease or 

condition characterized by a loss of cognitive memory capacity, in a subject in need thereof 

using an antibody according to the inventiondisclosure and as described herein before. 

[0193] In particular, the inventiondisclosure relates to the treatment of a subject, 

particularly a mammal or a human, suffering from an amyloid-associated condition 

characterized by a loss of cognitive memory capacity, that leads to the retention of cognitive 

memory capacity. 

[0194] The inventiondisclosure further relates to a method of diagnosis of an amyloid-

associated disease or condition in a subject comprising detecting the immunospecific binding 

of an antibody or an active fragment thereof to an epitope of the amyloid protein in a sample 

or in situ which includes the steps of 

(a) bringing the sample or a specific body part or body area of the subject 

suspected to contain the amyloid protein into contact with an antibody, particularly a 

monoclonal antibody according to the inventiondisclosure, but particularly a chimeric 

antibody or a fragment thereof, or a humanized antibody or a fragment thereof according to 

the inventiondisclosure and as described herein before, and/or a functional part thereof, 

which antibody binds an epitope of the amyloid protein; 

(b) allowing the antibody and/or a functional part thereof, to bind to the amyloid 

protein to form an immunological complex; 

(c) detecting the formation of the immunological complex; and 

(d) correlating the presence or absence of the immunological complex with the 

presence or absence of amyloid protein in the sample or specific body part or area of the 

subject. 

[0195] Also compriscddisclosed is a method of determining the extent of amyloidogenic 

plaque burden in a tissue and/or body fluids of a subject in need thereof comprising 
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(a) obtaining a sample representative of the tissue and/or body fluids of the 

subject under investigation; 

(b) testing said sample for the presence of amyloid protein with an antibody, 

particularly a monoclonal antibody according to the iftvegrtiettdisciost;re. but particularly a 

chimeric antibody or a fragment thereof, or a humanized antibody or a fragment thereof 

according to the inveationdisclosurc and as described herein before, and/or a functional part 

thereof; 

(c) determining the amount of antibody bound to the protein; and 

(d) calculating the plaque burden in the tissue and/or body fluids of the subject. 

[0196] In particular, the inventiondisclosure relates to a method of determining the extent of 

amyloidogenic plaque burden in a tissue and/or body fluids of a subject in need thereof, wherein 

the formation of the immunological complex in step c) is determined such that presence or 

absence of the immunological complex con-elates with presence or absence of amyloid protein. 

[0197] In another em^-fe-ent of the4B.ven.tioRCxa.mpie, a test kit for detection and diagnosis of 

amyloid-associated diseases and conditions in a subject is provided comprising an antibody, 

particularly a monoclonal antibody according to the inventiond iscloslire. but particularly a 

chimeric antibody or a fragment thereof, or a humanized antibody or a fragment thereof 

according to the kw-eB^vfuli sc 1osure and as described herein before, and/or a functional part 

thereof. 

[0198] In particular, the iftvemiefldisclosure relates to a test kit for detection and diagnosis of 

amyloid-associated diseases and conditions in a subject in need thereof comprising a container 

holding one or more antibodies according to the present inventiondisclosure. and/or a functional 

pail thereof, and instructions for using the antibodies for the purpose of binding to amyloid 

protein to form an immunological complex and detecting the formation of the immunological 

complex such that presence or absence of the immunological complex correlates with presence or 
absence of amyloid protein. 

[0199] In another the «wen.tk)adi.sek)sure provides methods and compositions 

for preventing, treating, or detecting a disease associated with amyloidosis in a subject in need 

thereof using immunoglobulins as described herein that further comprise a variant Fc region, 

wherein said variant Fc region comprises at least one amino acid modification relative to a wild-

type Fc region. The Fc region mediates the effector function of the antibody or fragment thereof. 

By modulating the ability of the Fc portion of the antibody or fragment thereof to bind to or 
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activate its receptor, it is possible to abrogate or enhance the effector function of the antibody 

or fragment thereof. 

[0200] Thus, in another aspectexampie, the inventiondisclosure provides an antibody or 

fragment thereof of the inventiondisclosure further comprising a variant Fc region comprising 

at least one amino acid mutation which decreases effector function. In one such 

aspect example, the at least one amino acid mutation decreases glycosylation of the antibody 

or fragment thereof. In another such aspeetexampie. the at least one amino acid mutation 

decreases binding to a cognate Fc receptor. In another such aspeetexample, the at least one 

amino acid mutation decreases activation of a cognate Fc receptor upon binding of the 

antibody or fragment thereof. In one such aspeetexample, the variant Fc region is a variant 

IgGl Fc region. In one such aspectexampie, the antibody or fragment thereof comprises a 

D265A mutation in the Fc region. 

[0201] In another aspectexampie, the inventiondisclosure provides an antibody or fragment 

thereof of the inventiondisclosure further comprising a variant Fc region comprising at least 

one amino acid mutation which increases effector function. In one such aspectexampie. the 

at least one amino acid mutation enhances glycosylation of the antibody or fragment thereof 

In another such aspectexampie. the at least one amino acid mutation increases binding to a 

cognate Fc receptor. In another such aspect-example, the at least one amino acid mutation 

increases activation of a cognate Fc receptor upon binding of the antibody or fragment 

thereof. These and other objects, features and advantages of the present invention will 

become apparent after a review of the following detailed description of the disclosed 

embodiment and the appended claims. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0202] Figure 1 (Example 2): Chimeric antibody heavy chain expression vector 

[0203] Figure 2 (Example 2): Chimeric antibody light chain expression vector 

[0204] Figure 3 (Example 2): Expression Cassette of the mouse light chain variable region 

of the Chimeric Antibody 

[0205] Figure 4 (Example 2): Expression Cassette of the mouse heavy chain variable region 

of the Chimeric Antibody 

[0206] Figure 5 (Example 5.2): Comparison of the mouse heavy chain variable region to 

the closest murine germ line sequence 

[0207] Figure 6 (Example 8): Activity of purified humanized C2 antibodies 
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•>110> AC Immune 

SEQUENCE LISTING: 

<120> Humanized Antibody 

cl30> M1967 EP S3 
<160> 32 

<I70> Patentln version 3 J 

<210> 1 
<zn> 10 
<212> PRT 

<213> Musmusculus 

<220> 

<223> C2 HuVH AF 4 humanised heavy chant variable region (CDRl) 

<400> 1 

Gly Phe Thr Phe Ser Ser Tyr Gly Met Ser 

I 5 10 
<2i0> 2 

<2U> 1? 

<212> PRT 

<213> Mus musculus 
<220> 

<223> C2 HuVH AF 4 humanised hssvv chain variable region {CDR2) 
<4G0> 2 

Ser He Asa Ser Asn Gly Giy Ser Thr Tyr Tyr Pro Asp Ser Val Lys 

3 5 10 IS 

Giy 

<210> 3 

<21t> 3 

<212> PRT 

<213> Mus musGuius 
<220> 

<223> C2 HuVH AF 4 humanised heavy chain variable region (CDR3) 

<400> 3 

Giy Asp Tyr 

1 
<210> 4 

<23 3> 16 
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<2I2> PRT 

<213> Mas rauscuhis 
<220> 

<223> C2 HuVK I humanised Sight chak variable region (CDRl) 
<400> 4 

Arg Scr Ser Gin Ser Leu Val Tyr Ser Asn Gly Asp Thr Tyr Leu His 

i 5 10 IS 
<2?0> 5 

<2il> 7 

<212> PRT 

<213> Mus muscuius 
<220> 

<223> C2 HuVK 1 humanised light chain variable region (CDR2) 
<400> 5 

Lys Val Ser Asn Arg Phe Ser 

1 5 
<21£> 6 

<21 S> 9 
<212> PRT 

<2D> Musmusculus 
<220> 

<223> C2 HuVK 1 humanised light chain variable region (CDR3) 
<400> 6 

Scr Gin Ser Thr His Va! Pro Trp Thr 

I 5 
<210> 7 
<2H> 6 

<2I2> PRT 

<213> Homo sapiens 
<220> 

<223> AB epitope, region 2 
<40G> 7 

Val Phe Phe Ala Glu Asp 

I S 
<210 8 

<2U> 5 

<212> PRT 

<213> Homo sapiens 

-^•29-
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<220> 

<223> A& epitope, region I 

<400 8 

His Gin Lys Leu Va! 

1 5 
<2SQ> 9 

<211> 6 

<2!2> PRT 

<2B> Homo sapiens 

<220> 

<221> misc_feature 

<222> OUD 
<22J> Xaa can be Ala, Val, Leu, norleucine, Met, Phe, or He 

<220> 

<221> misc_£eaoire 
<222> (4)..<4) 

<223> Xaa can be Ala, Vai* Leu, Ser eff He 

<22G> 

<221> tmsc_feature 

<222> (5),.(5) 

<223> Xaa can be Glu or Asp 
<22G> 

<22!> roi.sc_fcature 

<212> <6)..(6) 

<223> Xaa can be Glu or Asp 

<400> 9 

Xm Phe Phe Xaa Xaa Xaa 

I 5 
<210> 10 

<2U> 5 

<212> PUT 

<213> Homo sapiens 
<220> 

<221 > misc_fcature 

<222> (I).-(l) 

<223> Xaa can be His, Asn, Gin Lys, or Arg 
<220> 

<221> misc_featwe 

-454-
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<222> (2).,(2> 

<223> Xaa can be Asn or Gin 
<220> 

<22 > misc_feature 

<222> (5)-.{5) 

<223> Xaa cart be Ala, Val, Leu, norleucme, Met, Phe, or lie 

<400> 10 

Xaa Xae Lys Leu Xaa 

3 5 
<210> 11 

<211> iO 

<2i2> PRT 

<2B> Homo sapiens 

<22D> 

<221> misc_£eature 

<222> 0).-O) 
<223> Xaa can be His, Asn, Gin Lys, or Arg 

<220> 

<221> misc_feature 
<222> (2)..(2) 

<223> Xaa can be Asn or Gin 
<220> 

<22!> raiscjeature 

<222> (S)..<5) 
<223> Xas can be Ala, Val, Leu, norleucinc, Met, Phe, or He 

<220> 

<221> misc_feature 

<222> (8J..C8) 

<223> Xaa can be Ala, Val, Leu, Ser or He 
<220> 

<221> misc_feature 

<222> (9)..(9) 
<223> Xaa can be Glu or Asp 

<220> 

<221> miscjeature 
<222> (IDMtO) 
<223> Xaa can be Glu or Asp 

<400 II 
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Xaa Xaa Lys Leu Xaa Phe Phe Xaa Xaa Xae 
1 5 10 
<2I0> 12 

<211> 112 

<2t2> PRT 

<213> Artificial sequence 
<220> 

<223> artificial humanized CI HuVK 1 variable light chain 
<4Q0> 12 

Asp He Val Met Thr Gin Ser Pro Leu Ser Leu Pro Val Thr Pro Gly 

15 10 15 

Glu Pro Ala Ser He Ser Cys Arg Ser Ser Gin Ser Leu Val Tyr Ser 

20 25 30 
Asn Gly Asp Thr Tyr Leu His Trp Tyr Leu Gin Lys Pro Giy Gin Ser 

35 40 AS 

Pro Gin Leu Leu He Tyr Lys Val Ser Asn Arg Phe Ser Giy Val Pro 

SO 55 60 

Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Lys lie 

65 70 75 80 

Ser Arg Val Glu Ala Giu Asp Val Giy Val Tyr Tyr Cys Ser Gin Ser 

85 90 95 

Thr His Vai Pro Trp Thr Phe Gly Gin Gly Thr Lys Val Glu lis Lys 
100 105 110 

<210> 13 

<231> 219 
<2I2> PRT 

<213> artificial sequence 
<22D> 

<223> artificial humanized C2 light chain 
<40Q> 13 

Asp lie Val Met Thr Gin Ser Pro Leu Ser Leu Pro Val Thr Pro Giy 

15 10 15 
Glu Pro Ala Ser lie Ser Cys Arg Ser Ser Gta Ser Leu Val Tyr Ser 

20 25 30 

Asn Giy Asp Thr Tyr Leu His Trp Tyr Leu Gin Lys Pro Gly Gin Ser 

35 40 45 

Pro Gin Leu Leu He Tyr Lys Val Ser Asn Arg Phe Ser Gly Val Pro 

50 55 60 
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Asp Arg Phe Ser Giy Ser Gly Ser Gly Thr Asp Phe Thr Leu Lys fie 

65 70 75 80 

Ser Arg Val Glu Ala Glu Asp Val Gly Val Tyr Tyr Cys Ser Gin Ser 

85 90 95 

Thr His Val Pro Trp Thr Phe Gly Gin Gly Thr Lys Val Glu He Lys 

m 105 110 
Arg Thr Val Ala Ala Pro Ser Val Phe Fie Phe Pro Pro Scr Asp Glu 

115 120 125 

Gin Leu Lys Ser Gly Thr Ala Scr Val Val Cys Leu Leu Asn. Asn Phe 

BO 135 140 

Tyr Pro Arg Glu Ala Lys Val Gin Trp Lys Val Asp Asn Ala Leu Gin 

145 150 155 160 

Ser Gly Asn Ser Gin Glu Ser Val Thr Glu Gin Asp Scr Lys Asp Ser 
165 170 175 

Thr Tyr Ser Leu Scr Ser Thr Leu Thr Leu Ser Lys Ala Asp Tyr Glu 

180 185 190 

Lys His Lys Val Tyr Ala Cys Glu Val Thr His Gin Gly Leu Scr Ser 

195 200 205 

Pro Val Thr Lys Ser Phe Asn Arg Gly Glu Cys 

210 215 
<21Q> 14 

<2ll> 107 

<2I2> PRT 
<213> artificial sequence 

<220> 

<223> artificial humanized C2 light chain constant region 
<400> 14 

Arg Thr Vat Ala Ala Pro Ser Val Phe lie Phe Pro Pro Ser Asp Glu 

15 10 15 
Gin Leu Lys Ser Gly Thr Ala Ser Val Val Cys Leu Leu Asn. Asn Phe 

20 25 30 
Tyr Pro Arg Giu Ala Lys Val Gin Tip Lys Val Asp Asn. Ala Leu Gin 

35 40 45 

Ser Gly Asn Ser Gin Giu Ser Val Thr Glu Gin Asp Ser Lys Asp Ser 
50 55 60 

Thr Tyr Ser Leu Ser Ser Thr Leu Thr Leu Ser Lys Ala Asp Tyr Glu 
65 70 75 80 

Lys His Lys Val Tyr Ala Cys Glu Val Thr His Gin Gly Leu Ser Ser 
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85 90 95 

Pro Vai Thr Lys Ser Phe Asn Arg Gly Glu Cys 

m iQ5 

<210> 15 

<2!i> 112 

<2t2> PRT 

<213> artificial sequence 
<220> 

<223> artificial humanized C2 HuVH AF 4 variable heavy chain 

<400> IS 

Glu Vat Gin Uu Val Glu Scr Giy Giy Giy Ley Val Gk Pro Giy Giy 

15 10 15 

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser Ser Tyr 

20 25 30 

Gly Met Ser Trp Val Arg Gin Ala Pro Gly Lys Gly Leu Giu Leu Val 

a5 40 45 

Ala Ser He Asn Ser Asn Giy Gly Ser Thr TyrTyr Pro Asp Scr Val 

50 55 60 

Lys Giy Arg Phe Thr lie Ser Arg Asp Asn Ala Lys Asn Ser Leu Tyr 

65 70 75 80 

Leu Gin Met Asn Ser Leu Arg Ala Giu Asp Thr Ala Val Tyr Tyr Cys 
S5 90 95 

Ala Ser Gly Asp Tyr Trp Giy Gin Gly Thr Thr Val Thr Val Ser Ser 

100 105 110 

<21 \> 439 

<2I2> PRT 

<213> artificial sequence 

<220> 

<223> artificial humanized C2 heavy chain 
<400> 16 

Giu Vai Gin Leu Val Giu Ser Giy Giy Gly Leu Val Gin Pro Gly Gly 

15 10 15 
Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser Ser Tyr 

20 '25 30 
Gly Met Ser Tip Vai Arg Gin Ala Pro Gly Lys Giy Leu Glu Leu Val 

35 40 45 

Aia Scr lie Asn Ser Asn Giy Gly Ser Thr Tyr Tyr Pro Asp Ser Val 
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50 55 60 

Lys Giy Arg Phe Thr lie Ser Arg Asp Asn Ala Lys Asn Ser Leu Tyr 

65 70 75 80 

Leu Gin Met Asn Ser Leu Arg Ala Giu Asp Thr Ala Val Tyr Tyr Cys 

S5 90 95 
Ate Ser Giy Asp Tyr Trp Gly Gin Gly Thr Thr Vai Thr Val Ser Ser 

too 105 no 
Ala Ser Thr Lys Gly Pro Ser Val Phe Pro Leu Ala Pro Cys Ser Arg 

115 120 125 

Ser Thr Ser Giu Ser Thr Ala Ala Leu Gly Cys Leu Val Lys Asp Tyr 

150 135 140 

Phe Pro Glu Pro Val Thr Vai Ser Trp Asr> Ser Gly Ala Leu Thr Ser 

1.45 150 155 160 

Gly Val His Thr Phe Pro Aia Val Leu Gin Ser Ser Giy Leu T yr Ser 

165 170 175 

Leu Ser Ser Val Val Thr Vai Pro Ser Ser Ser Leu Gly Thr Lys Thr 

180 185 190 
Tyr Thr Cys Asn Val Asp His Lys Pro Ser Asn Thr Lys Va! Asp Lys 

195 200 205 

Arg Val Glu Ser Lys Tyr Gly Pro Pro Cys Pro Pro Cys Pro Ala Pro 

210 215 220 

Glu Phe Leu Giy Gly Pro Ser Val Phe Leu Phe Pro Pro Lys Pro Lys 

225 230 235 240 
Asp Thr Leu Met lie Ser Arg Thr Pro Glu Val Thr Cys Val Val Val 

245 250 255 
Asp Va! Ser Gin Glu Asp Pro Glu Val Gin Phe Asn Trp Tyr Va! Asp 

260 265 270 

Gly Val Glu Val His Asn Aia Lys Thr Lys Pro Arg Glu Glu Gin Phe 

275 280 285 

Asn Ser Thr Tyr Arg Vai Val Ser Val Leu Thr Val Leu His Gin Asp 

290 295 300 
Trp Leu Asn Gly Lys Glu Tyr Lys Cys Lys Val Ser Asn Lys Gly Leu 

305 310 315 320 

Pro Ser Ser He Glu Lys Thr lie Ser Lys Ala Lys Giy Gin Pro Arg 

325 330 335 

Glu Pro Gin Val Tyr Thr Leu Pro Pro Ser Gin Glu Giu Mel Thr Lys 

340 345 350 

Asn Gin Vai Ser Leu Thr Cys Leu Val Lys Gly Phe Tyr Pro Ser Asp 



355 360 365 

lie Ma Val Glu Trp Glu Ser Asn Gly Gin Pro Glu Asri Asn T yr Lys 

370 375 380 

Thr Thr Pro Pro Val Leu Asp Ser Asp Gly Ser Phe Phe Lea Tyr Ser 

385 390 395 400 
Arg Leu Tbr Val Asp Lys Ser Arg Trp- Gin Glu Gly Asn Val Phe Ser 

405 410 415 

Cys Ser Vai Met His Glu Ala Leu His Asn His Tyr Thr Gin Lys Ser 

420 425 430 

Leu Ser Leu Ser Leu Gly Lys 

435 
<210> 17 

<211> 326 

<2!2> PR.T 

<213> Homo sapiens 
<220> 

<223> 10 GAMMA-4 CHAIN C REGION - modified 

<400> 17 

Ala Ser Thr Lys Gly Pro Ser Val Pbe Pro Leu Ala Pro Cys Ser Arg 

15 10 IS 

Ser Thr Ser Giu Ser Thr Ala Ala Leu Gly Cys Leu Val Lys Asp Tyr 

20 25 30 
Phe Pro Glu Pro Val Thr Val Ser Trp Asn Set Gly Ala Leu Thr Ser 

35 40 45 
Gly Val His Thr Phe Pro Aia Val Leu Gin Ser Ser Gly Leu Tyr Ser 

50 55 60 

Leu Ser Ser Val Vai Thr Val Pro Ser Ser Ser Leu Gly Thr Lys Thr 

65 70 75 80 

Tyr Thr Cys Asn Val Asp His Lys Pro Ser Asn Thr Lys Val Asp Lys 

85 90 95 

Arg Val Glu Ser Lys Tyr Gly Pro Pro Cys Pro Pro Cys Pro Aia Pro 

ioo ' 105 no 
Glu Phe Leu Gly Giy Pro Ser Val Phe Leu Phe Pro Pro Lys Pro Lys 

115 120 125 

Asp Thr Leu Met He Scr Arg Thr Pro Glu Val Thr Cys Val Val Val 

130 135 140 
• Asp Val Ser Gin Glu Asp Pro Glu Vai Gin Phe Asn Trp Tyr Val Asp 

145 150 155 160 
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Gly Val Glu Val His Asn Aia Lys Thr Lys Pro Arg Glu Glu Gin Phe 

165 170 175 

Asn Ser Tfo Tyr Arg Val Val Ser Val Leu Thr Val Leu His Gin Asp 

ISO IBS 190 

Trp Leu Asn Gly Lys Giu Tyr Lys Cys Lys Val Ser Asn Lys Giy Leu 

19$ 200 205 

lYo Ser Ser He Glu Lys Thr lie Ser Lys Ala Lys GJy Gin Pro Arg 

210 215 220 

Giu Pro Gin Val Tyr Thr Leu Pro Pro Scr Gin Giu Glu Met Thr Lys 

225 230 235 240 
Asn Gin Val Ser Leu Thr Cys Leu Val Lys Gly Phe Tyr Pro Ser Asp 

245 . 250 255 

lie Aia Val Glu Trp Glu Ser Asn Giy Gin Pro Glu Asn Asn Tyr Lys 

260 265 270 

Thr Thr Pro Pro Val Leu Asp Ser Asp Gly Ser Phe Phe Leu Tyr Ser 

275 280 285 

Arg Leu Thr Val Asp Lys Ser Arg Trp Gin Giu Giy Asn Val Phe Ser 

290 295 . 300 
Cys Ser Val Met His Giu Aia Leu His Asn His Tyr Thr Gin Lys Ser 

305 310 315 320 

Leu Ser Leu Ser Leu Giy 

325 

<210> 18 

<2U> 51 

<212> DNA 

<213> Mus musculus 
<220> 

<223> C2 HuVH AF 4 humanised heavy chain variable region (CDR2) 
<400> 18 

ageatcasta gtaatggtgg tagcacctat tatocagaca gtgtgaaggg c 51 

<H0> 19 

<21J> 9 

<2I2> DNA 

<213> Mus musculus 
<220> 
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<223> C2 HuVH AF 4 humanised heavy chain variable region (CDR3) 

<400> 19 

ggtgactac 9 

<210> 20 

<2U> 49 

<2I2> DNA 

<213> Mus musculus 
<220> 

<223> C2 HuVK 1 humanised light chain variable region (CDRl) 

<40O> 20 

agstct&gtc agagccftgt aiatagtaat ggagacacct antacati 49 

<210> 21 

<21 ]> 635' 

<212> DVA 

<213> artificial sequence 
<220> 

<223> artificial humanized C2 Hu VK 1 variable light chain 
<400> 21 

gatattgtgH tgacccaate tccactctcc ctgcclgtca ctcctggtga gcctgcctcc 60 

atacttgca gaiaagica gagccug^a tetagtaatg gagacaccia tetaeattgg !20 

tacctgcaga agccaggcca gtcfccacag ctcctgatct acaaagtttc caaccgattt 180 

tctggggicc cagacaggfi cagiggcagt ggatcaggga cagatltcac actcaagatc 240 

agcagagtgg aggctgagga tgtgggagtt tattactgct ctcaaagtac aca.tgti.cct 300 
tggacgttcg gccaaggcac caaggtggaa.atcaaa 336 

<210> 22 

<211> 657 
<212> DNA 

<213> artificial sequence 

<223> artificial humanized C2 light i 
<400> 22 

gatsttgtga tgacccaatc tccactctcc ctgecrgtca ctcctggtga gcctgcctcc $0 

atctcltgca gstctagtca gagccttgta tatagtaaig gagacaccta tttacattgg 120 
tacctgcaga agccaggcca gcctccacag cicctgatct acaaagtttc caaccgattt 180 

tctggggtcc cagacaggtt cagtggcagr ggateaggga cagatttcac aclcaagatc 240 

tS2" 
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agcagagtgg aggctgagga tgtgggagtt tattactgct ctcaaagtac acatgttcct 300 

tggacgttcg gccaaggcac caaggtggsa atcaaaagga cigtggctgc accaictgtc 360 

ttcatcttcc cgccatctga. Sgagcagttg aaatctggaa ctgcctctgt tgtgtgcctg 420 

csgaataact tetatcccag agaggccaaa gtacagtgga aggtggataa cgccctccaa 480 

tcgggtaacl cccaggagag tgtcacagag caggacagca aggacagcac ctacagcctc 540 

agcagcaccc tgacgctgag caaagcagac tacgagaaac acaaagtcta cgcctgcgaa 600 

gtcacccatc agggcctgag ctcgcccgtc acaaagagct tcaacagggg agagtgt 657 
<210> 23 

<2ii> 321 

<212> DNA 

<213> Homo sapiens 

<22G> 

<223> artificial humanised C2 light chain constant region 

<400 23 

aggactgtgg ctgcaccatc tgtcttcatc ttcccgccat ctgatgagca gttgaaatct 60 

ggaactgecs CEgtigJgtg cctgctgaat aacttctatc ccagagaggc caaagtacag 120 

tggaaggtgg ataacgccct ccaatcgggt sactcccagg agagtgtcac agageaggac 1SO 

agcaaggaca gsacctacag cctcagcagc accctgacgc tgagcaaagc agactacgag 240 
aaacacaaag tctacgcctg cgaagtcacc catcagggec tgagctcgcc cgtcacaaag 300 

agcticaaca ggggagagtg t 321 
<210> 24 

<21 S> 798 

<212> DNA 

<213> aniftcia] sequence 
<220> 

<223> artificial humanized C2 HuVH AF variable heavy chain 
<400> 24 

gaggtgcagc tggtcgagcc tgggggaggc ttagtgcagc ctggagggtc cctgagactc 60 

tcctgtgcag cctctggatt cactttcagt agctatggca tgtettgggt tcgccaggcl 120 

ccaggcaagg gtctcgaatt ggtcgca&gc atcaatagta atggtggtag cacetattat 180 

ccagacagtg tgaagggccg attcaccatc tccagagaca atgccaagaa ctccctgtac 240 

ctgcaaatga acagtctgag agctgaggac accgccgtgt atiacigtgc aagtggtgac 300 

tactggggcc aaggcaccac Sgtcac&gtc tcctca 336 

<2i0> 25 

<211> 1317 
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<21 > DNA 

<213> artificial sequence 
<220> 

<22l> artificial humanized C2 heavy chain 
<400> 25 

gaggtgeage iggtcgagtc tgggggaggc rtagtgcagc ctggagggtc cctgagactc 60 

tcctgtgcag cctctggatt caclttcagt agctatggca tgtettgggt tcgccaggct 120 

ceaggcaagg gtctcgaatt ggtcgcaagc atcaatagta atggtggiag cacctaitat 180 

ccagacagtg tgaagggccg attcaccarc tccagagaca aigccaagaa ctccctgtac 240 

ctgcaaatga acagtctgag agctgaggac accgccgtgt attactgtgc aagtggtgac 300 

tactggggee aaggcaccac tgtcacagtc tcctcagctt ccaccaaggg cccatccgtc 360 

ttccccctgg cgccctgctc cagatcgacc tccgagagca cagccgccct gggctgcctg 420 

gtcaaggact acnccecga accggtgacg gtgtcgtgga actcaggcgc cctgaccagc 4S0 

ggcgtgcaca ccttcccggc tgtcctacag tcctcaggac tctactccct cagcagcgtg 540 

gigaccgtgc cctccagcag ettgggcacg aagacctaca cctgcaacgt agatcacaag 600 

cccagcaaca cc&aggigga caagagagtt gaglccaaat atggtccccc gtgtccccca 660 

tgcccagcac ctgggttcct ggggggacca tcagtcttcc tgttcccccc aaaacccaag 720 

gacactctca tgatcteccg gacccctgag gtcacgtgcg tggtggtgga cgtgagccag 780 

ga&gaccccg aggtccagtt caactggtac gtggatggcg tggaggtgca taatgceaag 840 

ac&aagccgc gggaggagca gttcaacagc acgtaccgtg tggtcagcgt cctcaccgtc 900 
ctgcaccagg aciggctgaa cggcaaggag tacsagtgca aggtctccaa caaaggcctc 960 

ccgtcctccs tcgagaaaac catctccaaa gccaaagggc agccccgaga gccacaggtg 1020 

tacaccctgc ccccatccca ggaggagatg accaagaacc aggtcagcct gacctgcctg 1080 

gttaaaggct tctaccccag cgacatcgcc gtggagtggg agagcaatgg gcagccggag 1140 

aacaactaca agaccacgcc tcccgtcctc gaiiccgacg gctccttctt ccictacagc 1200 

aggctaaccg tggacaagag caggtggcag gaggggaatg tcttctcatg ctccgtgatg 1260 

catgaggctc tgcacaacca ctacacacag aagagccict ccctgtctct gggtaaa 1317 
<210> 26 

OAl> 981 
<Z\2> mA 

<213> Homo sapiens 
<220> 

<223> artificial humanized C2 heavy chain constant region 

<400> 26 

gcttccacca agggcccatc cgtcttcccc ctggcgccct gctceagarc gacctccgag 60 

agcacagccg ccctgggctg cctggtcaag gactacttcc ccgaaccggt gacggtgtcg 120 

tggaactcag gcgccctgac cagcggcgtg cacaccttcc cggctgtcct acagtcctca 180 
ggactctact ccctcagcag cgtggtgacc gigccctcca gcagcttggg cacgaagacc 240 
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tacacctgca acgtagatca ca&gcccagc aacacasagg tggaeaagag agrtgagtcc 300 

aaataiggtc ccccgtgtcc cccatgccea gcacetgagt tcctgggggg accatcagtc 360 

ttcctgttcc ccccaaaacc caaggacact cicatgstct cccggaccco tgaggtcacg 420 

tgcgtggtgg tggacgtgag ccaggaagac cccgaggtcc agttca&cig gtacgtggat 480 

ggcgtggagg tgcataatgc caagacaaag ccgcgggagg agcagttcaa cagcacgtac 540 

cgtgtggtca gcgtcctcac cgtcctgcae caggactggc tgaacggcaa ggagcacaag 600 

tgcaaggtct ccaacaaagg ccrcccglcc tccatcgaga aaaccatctc caaagccaaa 660 

gggcagcccc gagagccaca ggtgtacacc ctgcccccat cccaggagga gatgaccaag ?20 

aaccaggtca gcctgacctg cctggtcaaa ggcttctacc c&agcgacat egccgtggag 780 

igggagagca atgggcagcc ggagaacaac ucaagacca cgcctcccgt cctcgaftcc 840 
gacggctccf tcttcetcta cagcaggcta accgtggaca agagoaggtg gcaggagggg 900 

aatgicrtct catgctccgi gatgcatgag gctcigcaca accactacac acagaagagc 960 

ctctccctgt ctctgggtaa a 981 

<2I0> 27 

<211> 112 
<2t2> PRT 

<213> Mus musculus 
<40O> 27 

Asp Vai Val Met Thr Gin Thr Pro Leu Scr Leu Pro Val Ser Leu Giy 

15 30 15 

Asp Gin Aia Ser He Ser Cys Arg Ser Ser Gin Scr Leu Val Tyr Set 

20 25 30 

Asn Giy Asp Thr Tyr Leu His Trp Tyr Leu Gin Lys Pro Gly Gin Scr 

35 40 45 

Pro Lys Leu Leu lie Tyr Lys Va] Ser Asn Arg Phe Ser Giy Vat Pro 

50 55 60 

Asp Arg Phe Ser Gly Ser Giy Ser Gly Thr Asp Phe Thr Leu Lys lie 

65 70 75 80 

Scr Arg Va! Giu Ala Glu Asp Leu Gly Vai Tyr Phe Cye Ser Gisi Ser 

85 90 95 

Thr His Vai Pro Trp Thr Phe Giy Gly Gly Thr Lys Leu Giu lie Lys 
ioo j 05 no 

<21G> 28 

<21i> 112 

<212> PRT 

-^35-
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<213> Mus musculus 

<400> 28 

Glu Val Gin Leu Vai Glu Ser Gly Gly Gly Leu Val Gin Pro Gly Giy 

IS 10 15 

Ser Leu Lys Leu Ser Cys Ate Aia Ser Gly Phe Thr Phe Ser Ser Tyr' 

20 25 30 

Gly Met Ser Trp Val Arg Gin Thr Pro Asp Lys Arg Leu Glu Lea Val 

35 40 45 

Aia Ser He Asn Ser Asm Gly Gly Ser Thr Tyr Tyr Pro Asp Scr Val 

50 55 60 

Lys Gly Arg Phe Thr He Ser Arg Asp Asn Ala Lys Asn Thr Leu Tyr 

65 70 75 SO 

Leu Gin Met Ser Ser Leu Lys Ser Glu Asp Thr Ala Met Tyr Tyr Cys 

85 90 95 

Ala Ser GSy Asp Tyr Tip Gly Gin Gly Ser Tar Leu Thr Val Ser Ser 

100 105 no 

<210> 29 

<211> 336 

<212> DNA 

<2i3> Mus musculus 

<4G0> 29 

gstgttgtga tgacccaaac iccactctcc ctgcctgtca gtcttggaga tcsagcctcc 60 

atctctigca gatctagtca gagccttgta tatagteatg gagacaccta trt&cattgg 120 

tacctgcags agccaggcca gtttccaaag ctcctgatct acaaagtttc caaccgattt 180 

tctggggtcc cagacaggtt cagtggcagt ggatcaggga cagatncac actcaagatc 240 

agcagagtgg aggctgagga tctgggagtt tatttctgct ctcaaagtac acatgttcct 300 

tggaegfteg gtggaggcac caagctagaa atcaaa 336 

<210> 30 

<211> 417 

<212> DNA 

<2I3> Mus musculus 

<400> 30 

at^agttgc ctgttaggci gtxggtgctg atgttctgga ttcctgcnc cagcagtgat 60 

gttgtgatgs cccaaacicc actctccctg ccigtcagtc tiggagatca agcctccatc 120 

tettgeagat etagtcagag ccttgtatat agtaatggag acacctam acattggtac 180 
ctgcagaagc caggccagtc tccaaagctc ctgatctaca aagtttccaa ccgattttcl 240 

ggggccccag acaggttcag tggcagtgga icagggacag atttcacact caagatcagc 300 
agagtggagg ctgaggatct gggagtttat ttctgctctc aaagtacaca tgttccttgg 360 
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scgttcjgig gaggc&ftcaa gctagaaatc aaaegggcig atgctgcacc aactgta 417 

<210> 31 

<2tt> 336 

<2!2> DMA 

<213> Mus musculus 
<400 31 

gaggtgcagc tggtggagtc igggggaggc tsagtgcagc ctggagggtc cctgaaactc 60 

tcctgtgcag cctctggatt cactttcagt agctatggca tgtettgggt icgccagact 120 

ccagacaags ggcEggaatt ggtcgcaagc atcaatagta atggtggtag cacetatia? 180 

ccagacagtg tgaagggccg attcaccatc tcoagagaca atgccaagaa cacccigtac 240 

ctgcaaatga gcagictgaa gtctgaggac acagccatgt attactgtgc aaglggtgac 300 

tactggggcc aaggctccac tctcacagic tcetca 336 
<210> 32 

<2U> 408 

<212> DNA 

<213> Mus musculus 
<4G0> 32 

atgrasttss ggvtcagmtt grttttcctt gcccttattt taaaaggtgt ccaatgtgag 60 

gtgcagctgg tggagtctgg gggaggctta gtgcagccig gagggtccct gaaactctcc 120 

tgigcagcct ctggattcac tttcagtagc tatggcatgt ott^gttcg ccagactcca 180 
gacaagaggc tgga&ttggi cgcaagcatc aatagiaaig gtggtagcac ctattatcca 240 

gacagigtga agggecgatt caccatctcc agagaeaatg ccaagaacac cctgtaestg 300 

caaatgagca gtctgaagic tgaggacaca gecatgtatt actgtgcaag tggigactac 360 

tggggccaag gctctactct cacagtctcc tcagccaaaa caacaccc 408 
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Claims: 

1. A humanized antibody or fragment thereof which binds to beta-amyloid, 

wherein the humanized antibody or fragment thereof comprises: 

1. (A) (i) a heavy chain variable region (HCVR) comprising (a) a 

complementarity determining region (CDR)l comprising the amino acid 

sequence of SEQ ID NO: 1, (b) a CDR2 comprising the amino acid sequence 

of SEQ ID NO: 2, and (c) a CDR3 comprising the amino acid sequence of 

SEQ ID NO: 3; and (ii) a light chain variable region (LCVR) comprising an 

amino acid sequence that is at least 98% identical to the amino acid sequence 

of S EQ ID NO: 12; or 

(B) (i) an LCVR comprising (a) a CDRl comprising the amino acid sequence 

of SEQ ID NO: 4, (b) a CDR2 comprising the amino acid sequence of SEQ 

ID NO: 5, or the amino acid sequence RVSNRFS, or the amino acid sequence 

KVSSRFS, and (c) a CDR3 comprising the amino acid sequence of SEQ ID 

NO: 6; and (ii) a heavy chain variable region comprising an amino acid 

sequence that is at least 98% identical to the amino acid sequence of SEQ 

ID NO: 15; and 

II. an IgGl Fc region comprising an amino acid modification at any one or more 

of amino acid positions 238, 239, 248, 249, 252, 254, 265, 268, 269, 270, 272, 

278, 289, 292, 293, 294, 295, 296, 298, 301, 303, 322, 324, 327, 329, 333, 

335, 338, 340, 373, 376, 382, 388, 389, 414, 416, 419, 434, 435, 437, 438 or 

439 of the Fc region. 

2. The humanized antibody or antigen-binding fragment thereof according to 

claim 1, wherein the LCVR CDR2 comprises the amino acid sequence of SEQ ID NO: 5. 

3. The humanized antibody or fragment thereof according to claim 1, wherein the 

LCVR CDR2 comprises the amino acid sequence RVSNRFS or the amino acid sequence 

KVSSRFS. 

4. The humanized antibody or fragment thereof according to any one of claims 1-

3, wherein the amino acid modification results in a reduced effector function. 
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12. A nucleic acid molecule comprising a nucleotide sequence encoding the 

humanized antibody or fragment thereof according to any one of claims 1-11. 

13. The nucleic acid molecule according to claim 12 comprising a nucleotide 

sequence selected from: a sequence encoding SEQ ID NO: 2 and SEQ ID NO: 3 representing 

the Complementarity Determining Regions (CDRs) 2 and 3 of the Heavy Chain Variable 

Region (HCVR), respectively; a sequence encoding SEQ ID NO: 4 representing CDR 1 of 

the Light Chain Variable Region (LCVR); SEQ ID NO: 18 encoding CDR2 of the HCVR; 

SEQ ID NO: 19 encoding CDRS of the HCVR; SEQ ID NO: 20 encoding CDRl of the 

LCVR; SEQ ID NO: 21 encoding a light chain variable region; SEQ ID NO: 24 encoding a 

heavy chain variable region; and SEQ ID NO: 22 encoding a light chain. 

14. An expression vector comprising the nucleic acid molecule of claim 12 or 13. 

15. A cell comprising an expression vector comprising the nucleic acid molecule of 

claim 12 or 13 or an expression vector according to claim 14. 

16. A composition comprising the humanized antibody or fragment thereof 

according to any one of claims 1-11-. 

17. A composition comprising the humanized antibody or fragment thereof 

according to any one of claims 1-11 in a therapeutically effective amount, and further 

comprising one or more of the following: a biologically active substance, a pharmaceutically 

acceptable carrier, a diluent, or an excipient. 

18. The composition according to claim 17, wherein the biologically active 

substance is a compound used in the treatment of amyloidosis. 

19. The composition according to claim 18, wherein the further biologically active 

substance comprises at least one compound selected from the group consisting of anti-

oxidative stress compounds, anti-apoptotic compounds, metal chelators, inhibitors of DNA 

repair, 3-amino-l-propanesulfonic acid (3APS), 1,3-propanedisulfonate (1,3PDS), a-

secretase activators, |3- and y-secretase inhibitors, tau proteins, neurotransmitters, P-sheet 

breakers, attractants for beta-amyloid clearing/depleting cellular components, inhibitors of N-
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terminal truncated beta-amyloid-, anti-inflammatory molecules, cholinesterase inhibitors 

(ChEIs), Ml agonists, amyloid- or tau- modifying drugs and nutritive supplements. 

20. The composition according to claim 19, wherein the DNA repair inhibitor is 

pirenzepine or a metabolite thereof. 

21. The composition according to claim 19, wherein the inhibitor of N-terminal 

truncated beta-amyloid is pyroglutamated beta-amyloid 3-42. 

22. The composition according to claim 19, wherein the cholinesterase inhibitor 

(ChEI) is selected from the group consisting of tacrine, rivastigmine, donepezil, and 

galantamine. 

23. The composition according to claim 18, wherein the compound is tacrine, 

rivastigmine, donepezil, galantamine, niacin, or memantine. 

24. Use of the humanized antibody or fragment thereof according to any one of 

claims 1-11 for the preparation of a medicament for preventing, treating or alleviating one or 

more effects of amyloidosis. 

25. The use according to claim 24, wherein the amyloidosis is secondary 

amyloidosis, age-related amyloidosis, Alzheimer's Disease (AD), Lewy body dementia, 

Down's syndrome, hereditary cerebral hemorrhage with amyloidosis (Dutch type), the Guam 

Parkinson-Dementia complexf-^progressive supranuclear palsy, multiple sclerosis, Creutzfeld 

Jacob disease, Parkinson's disease, HIV-related dementia, ALS (amyotropic lateral sclerosis), 

Adult Onset Diabetes, senile cardiac amyloidosis, endocrine tumors, beta-amyloid-induced 

neuron degradation, macular degeneration, cataract, and-or drusen-related optic neuropathy, 

in a subject in need thereof. 

26. The use according to claim 24, wherein the amyloidosis is Alzheimer's Disease 

(AD). 

27. The use according to any one of claims 25-26, wherein the amyloidosis is 

characterized by a loss of cognitive memory capacity. 
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