
The present invention provides novel methods and compositions comprising highly specific and 

highly effective antibodies, particularly chimeric antibodies including fragments thereof, more 

particularly partially or fully humanized antibodies including fragments thereof, having the 

ability to specifically recognize and bind to specific epitopes from, a range of /3-amyloid antigens, 

which my be presented to the antibody in a monomelic, dimenc. 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 

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), 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 

In a first aspect, the present invention refers to a humanized antibody or an active fragment 
thereof, which binds to beta-amyloid, comprising (i) human- or primate-derived framework 
regions, (ii) a heavy chain variable region (HCVR) comprising HCVR complementarity 

determining region 1 (CDR1) comprising the amino acid sequence of SEQ ID NO: 1, HCVR 

CDR2 comprising the amino acid sequence of SEQ ID NO: 2, HCVR CDR3 comprising the 

amino acid sequence of SEQ ID NO: 3, and amino acid Leu at Kabat position 47 and amino 
acid Ser at Kabat position 94 in the framework region of the HCVR and (iii) a light chain 
variable region (LCVR) comprising LCVR CDR1 comprising the amino acid sequence of 
SEQ ID NO: 4, LCVR CDR2 comprising the amino acid sequence of SEQ ID NO: 5 or the 
amino acid sequence RVSNRFS or KVSSRFS, and LCVR CDR3 comprising the amino acid 

sequence of SEQ ID NO: 6. 
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in a second aspect, the present invention refers to a humanized antibody or an active 

fragment thereof, which binds to beta-amyloid, comprising human- or primate-derived 

framework regions, wherein the humanized antibody or active fragment thereof comprises: 

(i) a heavy chain variable region (HCVR) comprising an amino acid sequence that is 

at least 98% identical to the amino acid sequence that is SEQ ID NO: 15, and a 

light chain variable region (LCVR) comprising LCVR CDR1 comprising the amino 

acid sequence of SEQ ID NO: 4, LCVR CDR2 comprising the amino acid 

sequence of SEQ ID NO: 5 or the amino acid sequence RVSNRFS or KVSSRFS, 

and LCVR CDR3 comprising the amino acid sequence of SEQ ID NO: 6; or 

(ii) a heavy chain variable region (HCVR) comprising HCVR complementarity 

determining region 1 (CDR1) comprising the amino acid sequence of SEQ ID 

NO: 1, HCVR CDR2 comprising the amino acid sequence of SEQ ID NO: 2, and 

HCVR CDR3 comprising the amino acid sequence of SEQ ID NO: 3, and a iight 

chain variable region (LCVR) comprising an amino acid sequence that is at least 

98% identical to the amino acid sequence that is SEQ ID NO: 12. 

In a third aspect, the present invention refers to a humanized antibody or an active fragment 

thereof, which binds to beta-amyloid, comprising human- or primate-derived framework 

regions, wherein the humanized antibody or active fragment thereof comprises: 

(i) a heavy chain variable region (HCVR) comprising the amino acid sequence of 

SEQ ID NO: 15, and a light chain variable region (LCVR) comprising LCVR 

CDR1 comprising the amino acid sequence of SEQ ID NO: 4, LCVR CDR2 

comprising the amino acid sequence of SEQ ID NO: 5 or the amino acid 

sequence RVSNRFS or KVSSRFS, and LCVR CDR3 comprising the amino acid 

sequence of SEQ ID NO: 6; or 

(ii) a heavy chain variable region (HCVR) comprising HCVR complementarity 

determining region 1 (CDR1) comprising the amino acid sequence of SEQ ID 

NO: 1, HCVR CDR2 comprising the amino acid sequence of SEQ ID NO: 2, and 

HCVR CDR3 comprising the amino acid sequence of SEQ ID NO: 3, and a iight 

chain variable region (LCVR) comprising the amino acid sequence of SEQ ID 

NO: 12. 

In a fourth aspect, the present invention refers to a humanized antibody or active fragment 

thereof, which binds to beta-amyioid, comprising a light chain comprising the amino acid 

sequence of SEQ ID NO: 13 and a heavy chain comprising the amino acid sequence of SEQ 

ID NO: 16 or SEQ ID NO: 16 in which the C-terminal Lys has been removed. 
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In a fifth aspect, the present invention refers to a humanized antibody or active fragment 

thereof, which binds to beta-amyloid, comprising an LCVR comprising the amino acid 

sequence of SEQ ID NO: 12 and an HCVR comprising the amino acid sequence of SEQ ID 

NO: 15. 

In a sixth aspect, the present invention refers to a pharmaceutical composition comprising 

the humanized antibody or active fragment thereof according to the present invention for use 

in preventing, treating or alleviating amyloidosis. 

in a seventh aspect, the present invention refers to a pharmaceutical composition 

comprising the humanized antibody or active fragment thereof according to the present 

invention for use in preventing, treating or alleviating Alzheimer's Disease. 

In an eighth aspect, the present invention refers to a nucleic acid molecule comprising a 

nucleotide sequence encoding (a) the humanized antibody or active fragment thereof 

according to the present invention, or (b) the LCVR or light chain of the antibody, or the 

HCVR or heavy chain, of the humanized antibody or active fragment thereof according to the 

present invention. 

In a ninth aspect, the present invention refers to a nucleic acid molecule comprising a 

nucleotide sequence encoding an antibody variable region comprising an HCVR and/or an 

LCVR of the humanized antibody or active fragment thereof according to the present 

invention. 

In a tenth aspect, the present invention refers to an expression vector comprising the 

nucleotide sequence of the present invention. 

In an eleventh aspect, the present invention refers to a cell comprising the nucleic acid 

molecule of the present invention or an expression vector of the present invention. 

In a twelfth aspect, the present invention refers to a composition comprising the humanized 

antibody or active fragment thereof according to the present invention. 
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In a thirteenth aspect, the present invention refers to a mixture comprising a therapeutically 

effective amount of (a) the humanized antibody or active fragment thereof according to the 

present invention, and (b) one or more of the following: a biologically active substance, a 

pharmaceutical^ acceptable carrier, a diluent, or an excipient. 

In a fourteenth aspect, the present invention refers to the use of the humanized antibody or 

active fragment thereof according to the present invention, or a pharmaceutical composition 

according to the present invention, and/or a composition according to the present invention, 

or a mixture according to the present invention, for the preparation of a medicament for 

preventing, treating or alleviating amyloidosis. 

In a fifteenth aspect, the present invention refers to the use of the humanized antibody or 

active fragment thereof according to the present invention, or a pharmaceutical composition 

according to the present invention, and/or a composition according to the present invention, 

or a mixture according to the present invention, for the preparation of a medicament for 

preventing, treating or alleviating Alzheimer's disease in a subject. 

In a sixteenth aspect, the present invention refers to a humanized antibody or an active 

fragment thereof according to the present invention, for use in protecting neurons from beta-

amyioid-induced degradation. 

In a seventeenth aspect, the present invention refers to a method of producing the 

humanized antibody or active fragment thereof, according to the present invention, 

comprising the step of culturing the cell of the present invention. 

In an eighteenth aspect, the present invention refers to a method of producing the 

humanized antibody or active fragment thereof, according to the present invention, 

comprising the step of expressing one or more nucleic acid molecules independently 

selected from the nucleic acid molecules according to the present invention. 
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In a nineteenth aspect, the present invention refers to an in vitro method of detection of 

amyloidosis in a patient comprising: 
(a) contacting a sample obtained from the patient suspected of containing beta-
amyloid with a humanized antibody or active fragment thereof according to the 
present invention under conditions that allow binding of the antibody or active 
fragment thereof to beta-amyloid; and 
(b) detecting the antibody or active fragment thereof bound to beta-amyloid; 

such that the presence or absence of antibody or active fragment thereof bound to beta-
amyloid indicates the presence or absence of beta-amyloid in the sample of the patient. 

In a twentieth aspect, the present invention refers to an in vitro method of determining the 
extent of amyioidogenic plaque burden in a tissue sample and/or body fluid sample of a 
subject comprising: 

(a) testing a tissue sample or body fluid sample that has been obtained from the 
subject under investigation for the presence of beta-amyloid with a humanized 
antibody or active fragment thereof according to the present invention; 
(b) determining the amount of antibody or active fragment thereof bound to beta-

amyioid; and _ 
(c) calculating the plaque burden in the tissue sample or body fluid sample of the 
subject. 

In one exainplemba&ffl-effi, the discl.osnre-iiiven.toR- 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 trie /3-amyioid 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. 

In particular, the chimeric antibody or a fragment thereof, or fee humanized antibody or a 

fragment thereof according to the disclosureievention binds to at least two, particularly to at least three 

distinct binding sites on the /3-amyioid 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 of the three distinct binding sites comprise at least one 

amino acid residue. 
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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 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. 

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 involved 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. 

In particular, a chimeric antibody or a fragment thereof, or a humanized antibody or a fragment 

thereof is disck)sedtm>v-kted, 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-amyioid 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): 

X.aa.3 - Phe - Phe - Xaa4 - Xaa< - Xaa6; wherein 

Xaa3 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; 

Xaa5 is an amino acid residue selected from the group consisting of Glu and. Asp, 

Xa-d6 is an amino acid residue selected from the group consisting of Glu and Asp, find 

wherein said amino acid residues Xaa-3 Xaa^ Xaa5 and Xaa$ axe not involved in antibody 

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

In another exampleembedm-ieftt of the clisclosaire-m-vefl-t4-e-B, a chimeric antibody or a fragment thereof, or a 

humanized antibody or a fragment thereof is disclosedprovided, wherein 
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Xa&3 is Val or Leu, but particularly Val; 

Xaa4 is Ala or Val, but particularly Ala; 

Xa&s is Glu or Asp, but particularly Glu; 

Xa&6 is Glu or Asp, but particularly Asp. 

In particular, a chimeric antibody or a fragment thereof, or a humanized antibody or a fragment 
thereof is disclosedfiyo-v-kled, which recognizes and binds to at least, one distinct binding site, particulariy 

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

0-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 - Xaa- - Xaa5 - Xaa6 - Phe - Phe - Xaa7 -Xaa8- Xaacr, 

wherein 

Xa&i is an amino acid residue selected from the group consisting of His, Asn, Gin, Lys and 
Arc 

Xa&3 is an amino acid residue selected from the group consisting of Asn and Gin 

Xaitt is an amino acid residue selected from the group consisting of His, Asn, Gin, Lys and 

Arg 

Xa&5 is an amino acid residue selected from the group consisting of Ala, Val, Leu, Ser and 

He; 

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

norleucine, Met, Phe, and De 

Xa&7 is an amino acid residue selected from the group consisting of Ala, Val, Leu and He 

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

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

wherein said amino acid residues Xaai; Xa^ Xaa^Xaa?, Xaa8 and Xaa?, 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.. 

In another exampleembediyB-eyH of the disclosurci-iwentieR, a chimeric antibody or a fragment thereof, or a 

humanized antibody or a fragment thereof is disclosedpfe-vkjed, wherein 
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Xaa3 is Gin or Asn, but particularly Gin; 

Xaa4 is Lys 

Xaa5 is Leu 

Xaa6 is Val or Leu, but particularly Val; 

Xaa7 is Ala or Val, but particularly Ala; 

Xaa8 is Glu or Asp. but particularly Glu; and 

Xaap is Asp or Glu, but particularly Asp. 

In another exaniplemfe-e>djriHe$tij of the disclosurel-a-v&Rtiefi. a chimeric antibody or a fragment thereof, or a 

humanized antibody or a fragment thereof is disciosedg-ro-vided. which recognizes and binds to at least one 

disti.nct 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 HO: 10): 

Xaaj - Xaa2 - Lys - Leu — Xaa3 wherein 

Xaaj is an amino acid residue selected from the group consisting of His, Asn, Gin Lys, and 
Arcr ri-j. e, 

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 Xaa2j Xaa3> are not 

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

the —Lys-Leu- binding site. 

In another exam|>kffibediineal: of the disclosur&Hwenfk-w. a chimeric antibody or a fragment thereof, or a 

humanized antibody or a fragment thereof is describedgfevtded. which recognizes and binds to at least one 

distinct binding site, pai.ticula.rly to a least two distinct binding sites,.more particularly to at least 

three distinct binding sites on the 0-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 riot involved in antibody 

binding or to a significantly smaller extent as compared to the amino acid residues 
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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- Xa&4- Xaa5-Xaa.6- -- Xa&j — 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; 

Xa.a4 is an amino acid residue selected from the group consisting of Ala, Val, Leu, 

norleucine, Met, Phe, arid He 

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

norleucine, Met, Phe, and He 

Xaa6 is 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 arid Asp, 

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

and wherein said amino acid residues Xaa2, Xaa3r Xaa$t Xaa7i Xaa8i 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. 

In another examplcmbed-Hn-en-t of the disciosurem-ven-fa-en, a chimeric antibody or a fragment thereof, or a 

humanized antibody or a fragment thereof is describedpmvkk*!. wherein 

Xaa2 is Gin or Asn, but particularly Gin; 

Xaa3 is Val or Leu, but particularly Val; 

Xa&4 is Phe 

Xaa5 is Phe 

Xaa6 is Ala or Val, but particularly Ala; 

Xaa7 is Glu or Asp, but particularly Glu; and 

Xaaj; is Asp or Glu, but particularly Asp. 

In another examplembediifieni of the disclosnreffiyefrtiea. a chimeric antibody or a fragment thereof, or a. 

humanized antibody or a fragment thereof is describedpievi-eied, which recognizes and binds to at least 

two distinct binding sites on the ^-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 
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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 - Xaa5 - Xaag, 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 arid Gin; 

Xaa3 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 

Be; 

Xaa5 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> Xaa3i Xaa^ Xaa5 and Xaa.^ are not involved in antibody 

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

Phe-Phe- binding site, respectively. 

In another examplembodliBei-rt of the disclosureitwer&ieH-. a chimeric antibody or a fragment thereof, or a 
humanized antibody or a fragment thereof is descrihedpfm4ded, 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 n 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 - Ly s ~ Leu -- Xaa3 - Phe - Phe - Xaa* _ Xaa 5 _ Xaa6, 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; 
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Xaa4 is 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 Giu and Asp, 

Xaa5 is an amino acid residue selected from the group consisting of Glu and Asp, and 

wherein said amino acid residues Xaa2, Xaa3, Xaa^ Xaa5> Xaa^ 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. 

In another exarnplefabetoefrt of the disclosuremveBfieft. a chimeric antibody or a fragment thereof, or a 
humanized antibody or a fragment thereof is describedpR>vk4e<4. 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; 

Xaa5 is Glu or Asp, but particularly Glu; and 

Xaa/. is Asp or Glu, but particularly Asp. 

In another exampleB^be-airaeRt of the disclosin'eiiivetttk^R:. a chimeric antibody or a fragment thereof, or a 

humanized antibody or a fragment thereof is describedprovidod. 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 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 - Xaa.3 - Phe - Phe •• Xaa^r — Xaa.5 — Xaa/„ wherein 

Xaa! 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; 

Xaaj is an amino acid residue selected from the group consisting of Val. Ala, Leu, Met, Phe, 

norleucine and He 

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

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

wherein said amino acid residues Xaa2> Xaa3> Xaa4, Xaa5i 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. 

In another exa nip I emfe e&mew t of the disclosurejevefrtiee.. a chimeric antibody or a fragment thereof, or a 
humanized antibody or a fragment thereof is desctibedprevkte4, wherein 

Xaaj is His or Arg, but particularly His; 

Xaa2 is Gin or Asn, but particularly Gin; 

Xaa-< is Val or Leu, but particularly Val; 

Xaa4 is Ala or Val, but particularly Ala; 

Xaa5 is Glu or Asp, but particularly Glu; and 

Xaa6 is Asp or Glu, but particularly Asp. 

In one ex a nip ieirabed-Hfterri of the di^lpjureiim^fie-H-, 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 ^-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 - Gin - Asp - shown in SEQ ID NO; 7 and 

amino acid sequence His - Gin - Lys - Leu - Val - shown in SEQ ID NO: 8, respectively. 

In one exampleefflhedimen-t of the disclosureiftventk-ffi. a chimeric antibody or a fragment thereof, or a humanized 

antibody or a fragment thereof is describedpFe-v&ed, 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 compri.se 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 binding sites are embedded in the 

amino acid sequence -Val - Phe - Phe ~ Ala - Glu-, and amino acid sequence -His - Gin - Lys -

Leu - Val respectively. 
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in another exampletafeefeaeat of the disciosureaav^ritea. 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, respective})', wherein 
said consecutive amino acid residues, particularly -Phe- Phe- and -Lys-Leu-, are predominantly 
involved in the binding of the /3-amyloid protein. 
In a further specific ex amp 1 embodiment of the disci osiireim-'eftton., an antibody or a fragment thereof 
according to the d is do sure i nventiers is describedsvc^-decl. which binds to 4 distinct binding sites on the {3-

amyloid protein wherein said 4 distinct binding sites include 2 binding sites each 
comprising one amino acid residue and 2 binding sites each comprising two 
consecutive amino acid residues, which residues are predominantly invoived in the 
binding of the antibody, wherein, said 4 distinct binding sites are located in dose 
proximity to each other on the ^-amyloid protein, and wherein said 4 binding sites are 
separated by at least one amino acid residue not involved in antibody binding or 
Involved in binding but to a significantly smaller extent as compared to said one amino 
acid residue and said two consecutive amino acid residues of the 4 distinct binding sites 
thus forming a conformational discontinuous epitope, 
in particular, the first of the two consecutive amino acid residues predominantly involved 
in the binding of the antibody is -Lys-Leu-, and the second of the at ieast two 
consecutive amino acid residues is -Phe-Phe-, the first of the single amino acid 
residues is -His- and the second of the single amino acid residues is -Asp- embedded 
within the following core sequence: 
- Xaa-t- His - Xaa2- Lys - Leu -Xaa3 - Phe - Phe - Xaa4 -Xaa5- Asp. ~Xaa6 

wherein 
Xaa-i is an amino acid residue selected from the group consisting of His, Asn, Gin, 
Lys and Arg, but particularly His; 
Xaa2 is an amino acid residue selected from the group consisting of Asn and Gin, but 
particularly Gin ; 
Xaa3 is an amino acid residue selected from the group consisting of Ala, Val, Leu, 
norleucine, Met, Phe, and He, particularly Vai; 
Xaa4 is an amino acid residue selected from the group consisting of Ala, Val, Leu, 
Ser and lie, particularly Ala; 
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Xaa5 is an amino acid residue selected from the group consisting of Giu and Asp, 

particularly Giu; 

Xaa6 is an amino acid residue selected from the group consisting of Aia, Vai, Leu, 

norleucine, Met, Phe, and lie, particularly Val: and wherein said amino acid residues 

Xaai, Xaa2, Xaa3, Xaa4i Xaa5i Xaa6, are not involved in antibody binding or are 

involved in binding but to a significantly smaiier extent as compared to the -His-, -

Asp-, the -Lys-Leu, and the -Phe-Phe- binding site. 

In one exainplefftbefeaeiti;., the disciosure-i-B^ftfee-a relates to an antibody or a fragment thereof according 

to the disclos'urei-ffyeH-iri-e-R. which binds to 4 distinct binding sites on the p-amyloid protein, wherein 

said 4 distinct binding sites include two binding sites each comprising one amino acid 

residue and two binding sites each comprising two consecutive amino acid residues, 

wherein the first of the two consecutive amino acid residues predominantly involved in 

the binding of the antibody ts -Lys-Leu-, and the second of the at least two consecutive 

amino acid residues Is —Phe-Phe-, the first of the single amino acid residues is -His- and 

the second of the single amino acid residues is -Asp- embedded within the foiiowing 

core sequence: 

- Xaa-t- His - Xaa2 - Lys - Leu ~Xaa3 - Phe - Phe - Xaa4-Xaa5- Asp, - Xaa6 

wherein 

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

Lys and Arg, but particularly His; 

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

particularly Gin ; 

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

norleucine, Met, Phe, and lie, particularly Val; 

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

Ser and lie, particularly Ala; 

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

particularly Giu; 

Xaae is an amino acid residue selected from the group consisting of Aia, Vai, Leu, 

norleucine, Met, Phe, and lie, particularly Vai; and wherein said amino acid residues 

Xaai, Xaa2, Xaa3, Xaa4, Xaa5, Xaa6, are not involved in antibody binding or are 

involved in binding but to a significantly smaiier extent as compared to the -His-, -

Asp-, the -Lys-Leu, and the -Phe-Phe- binding site. 
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In a specific e^in^JeH^aeii-fflefrt of the disclosureifweirii-en. 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. 

In still another exampiembodiinent of the disc 1 ostiregyveftftea- 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. 

In a specific exampiembodiment, 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 j3-amyloid protein, are embedded into the following core region: 

Val- His— His- Gin- Lys- Leu- Val- Phe- Phe- Ala- Glu— Asp i 
i 

12 13 14 15 16 37 

G
O
 1

—
i
 

19 20 21 22 93 j 
1 

In another specific cxanrpisaid 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--1 His- His— Gln- Lys— Leu- Val- Phe- Phe-
j 

Ala- Glu-- Asp- Val— I Giy-

12 13 14 15 16 17 | 18 
\ 

19 20 21 22 23 24 25 

18 



In another examplembefeaem of the disclosureffi^vefi^ft, a humanized antibody or a fragment thereof is 

describedpi:evia-ed 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 monomelic peptide, more particularly a #-

amyloid polymeric peptide, even more particularly /3-amyloid fibers, fibrils or filaments in 

isolation or as part of a /3-amyloid plaque, at an epitope comprising the following amino acid 

sequence (SEQ ID NO: 11): 

Xaai - Xaa-}. - Lys - Leu - Xaa3 - Phe - P'he- Xaa4 _ Xaa5 „ Xaa6, wherein 

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

particularly His; 

Xaa.2 is an amino acid residue selected from the group consisting of Asn and Gin, but 

p^^icnlarly Gin; and 

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

particularly V al: 

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

particularly Ala; 

Xaa5 is an amino acid residue selected from the group consisting of Glu and Asp, but 

particularly Glu; 

Xaa<j is an amino acid residue selected from the group consisting of Giu and Asp, but 

particularly Asp. 

In still another ex amp 1 embodi-merit of the disclosureiflrvefrBe-e, a. humanized antibody or a fragment thereof 

is describedpfevided 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 monomelic peptide, more 

particularly a /3-amyloid polymeric peptides even more particularly /3-amyloid fibers, fibrils or 
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filaments in isolation or as part of a /3-amyloid plaque, at an epitope comprising the following 

amino acid sequence: 

His - Xaa2 - Lys - Leu - Xaa.3 - Phe - Phe- Xaa^ _ Xaa5 _ Xaa&, wherein 

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

particularly Gin; and 

Xa.a3 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; 

Xaa5 is an amino acid residue selected from the group consisting of Glu and Asp. but 

particularly Giu; 

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

particularly Glu; and wherein said amino acid residues Xaa2, Xaa3, Xaa4iXaa5i 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. 

In a specific exai»piembetfeBeB-t of the disci osurek^>ati&ft. 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 construct comprising 

an antigenic peptide corresponding to the amino acid sequence of the /3-amyloid peptide, 

particularly of j8-amyloid peptide A/3M(S, modified with a hydropbilic moiety such as, for 

example, polyethylene glycol (PEG), wherein said hydrophilic moiety is covalently hound 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 

phosphatidyiethanolamine 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. 

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 
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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). 

In one exampl em&edkfte-ftt- of the di. sc losureinve-fm-en, th e 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 Sammiung von Mikroorganismen und Zellkulturen GmbH 

(DSMZ) in Braunschweig, Mascheroder Weg 1 B. 38124 Branuschweig, under the provisions of 

die Budapest Treaty under accession no DSM ACC2750). 

Also the use of lipid A as part of the immunization protocol may have contributed to a shift in 

the epitopic region. 

In a specific exfmipleffibed-i-ffl-es-it, the d j solos iire4fiven-t*ea relates to a humanized antibody or a fragment thereof 

comprising integrated into human- or primate-derived framework regions at least one peptide 

with ait 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). 

In another examplemke&ment, the disclosurcinvenbioa 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). 

hi still another exampleinhedm^eRt, the disciosm~e ifwen-ton 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 

CDRI of the Light Chain Variable Region (LCVR). 

In particular, the disciosnrehwefttmn 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 CDRI of the Light Chain Variable Region 

(LCVR). 
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In another specific ex amp] embedhBent-., the disclosureinveftheft 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 CDRS of the Heavy Chain Variable 

Region (HCVR). 

The disclosurdrH-veHtiee 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 CDRI, SEQ ID NO: 2 representing CDR.2 and SEQ ID 

NO: 3 representing CDR3 of the Heavy Chain Variable Region (HCVR) and SEQ ID NO: 4 

representing CDRI, 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 CDRI represented by SEQ ID MO: 

Also comprised by the disclosurei-RV-e-H-ti-e-R 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 SEQ ID NO: 1 

representing CDRI, 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. 

In particular, the disclosurckH-eat-lea relates to a Heavy Chain Variable Region (HCVR) comprising 

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

with axi amino acid sequence selected from the group of sequences consisting of SEQ ID NO: 1 

representing CDRI, SEQ ID NO: 2 representing CDR2 and SEQ ID NO: 3 representing CDR3 

of'the Heavy Chain Variable Region (HCVR). 

In a further exafflpler&k-^diment, the disclosureia^it-lea relates to a humanized antibody or a fragment thereof, 

comprising integrated into human- or primate-derived light chain framework regions at least two 
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peptides with an amino a.cid sequence selected from the group of sequences consisting of SEQ • 

ID NO: 4 representing CDRI, SEQ ID NO: 5 representing CDR2 and SEQ ID NO: 6 

representing CDR3 of the Light Chain Variable Region (LCVR). 

In particular, the disc 1 osurein-ve-a-tien 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 CDRI, 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 CDRI represented by SEQ ID 

NO: 4. 

The disclosureiiweiih-on 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 CDRI, SEQ ID NO: 2 representing CDR2 and SEQ ID 

NO: 3 representing CDR3 of the Heavy Chain Variable Region (HCVR), particularly in the 

order inGicated above. 

In particular, the disclosurehwentiett 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 CDRI, 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. 

Also comprised by the disclosure-mve-m-ett 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 CDRI, 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. 

In particular, the dise 1 osurctt^emie-n- 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 CDRI, SEQ ID NO: 5 representing CDR2 and 
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SEQ ID MO: 6 representing CDRS of the Light Chain Variable Region (LCVR), particularly in 

the order indicated above. 

The disclosi'ire-Hweifees 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 CDRI , 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 CDRI, 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. 

In another ex am n 1 em-bedime^-tf the disclosureim^enten 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 CDRI , 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 CDRI, 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. 

In still anther exampiembetfeieiit., the disc 1 osureinveirtien: 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 CDRI, 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 CDRI, SEQ ID NO: 5 representing CDR2 and SEQ ID NO: 6 representing CDRS 

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. 

In still anther exampiembefeaeat, the disclosureiaventiea 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 CDRI, SEQ ID NO: 2 representing CDR2, 
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and SEQ ID NO: 3 representing CDR3 of the Heavy Chain Variable Region (HCVR) and SEQ 

ID NO: 4 representing CDRI, SEQ ID NO: 5 representing CDR2 and SEQ ID NO: 6 

representing CDR3 of the Light Chain Variable Region (LCVR). 

In a specific exainplemke^foteftt. the disclosm-emvetriieR 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). 

In another specific examplefflbt-xlj-men-t, the disciosiirdftverfl-kffi 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 (HCVRV 

1n another specific ex amplcfflbotiimefri:, the disclosurcfflViMffi-eR 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 CDRI and SEQ ID NO: 2 representing CDR2 of the Heavy Chain Variable Region 

(HCVR). 

In another specific examplcmbeekfteft-i:, the disclosurein-v-ent-k-ffl 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 hurnan- or primate-derived heavy .chain 

framework regions at least two peptides with an amino acid sequence of SEQ ID NO: 1 

representing CDRI and SEQ ED NO: 3 representing CDR3 of the Heavy Chain Variable Region 
sr Y /—it r-r-k 
(rn-VK.;, 

In another specific examplefflbedkftefrt, the disclositremveattes 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 
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framework regions at least two peptides with an amino acid sequence of SEQ ID NO: 2 

representing CDR2 and SEQ ID NO: 3 representing CDR.3 of the Heavy Chain Variable Region 

(HCVR). 

In another specific exampiemfeedi-mefft, the discjosiire-m-ve&li-eri 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 CDRI and SEQ ID NO: 5 representing CDR2 of the Light Chain Variable Region 

(LCVR). 

In another specific exa:jnplembedm3,-eet. the disclosiireim-eetkH^ 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 CDRI and SEQ ID NO: 6 representing CDR3 of the Light Chain Variable Region 
GLO VT? ^ 

Further comprised by the disciosiirehwenfien is a humanized antibody or a fragment thereof, wherein both 

the Heavy Chain Variable Region (HCVR) and the Light Cham 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 CDRI (HCVR) in combination 

with an amino acid sequence of SEQ ID NO: 4 representing CDRI (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 CDRI (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: A- representing CDRI (LCVR): 

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

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

-at least an amino acid, sequence of SEQ I.D NO: 2 representing CDR2 (HCVR) in combination 

with an amino acid sequence of SEQ ID NO: 5 representing CDR2 (LCVR); 
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-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 CDRI (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: 3 representing CDRS (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). 

In still another exampieffikedHaeyrt. the disclosuretfiveftgea 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. 

In a further examplembodiment, the disclosureieveatie-K 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, 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. 

In particular, the disciosure-k*venaea 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, 

In particular, the disclosurejftveafteR 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. 

In another exampiemfeediiwsrt., the disdosurehwea-tkm 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. 
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In particular, the disdosureinvention- 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. 

In. one examt)lem^>edi-me-rn; of the disclosureia-veftkea. 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. 

In another exainpiembodiment of the disclosurewwemteft. 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. 

In still another exam.plcffibedi-me&l of the dlsclosurehwef&ien-. 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 95%, more 

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

In a further examplemkefefteftt of the disc los uremven^i-ea. 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. 

In still another exainpleH&e&ffterrt, the disclosureraventien relates to a chimeric antibody or a fragment thereof, or 

a humanized antibody or a fragment thereof according to the present invention 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%s 97%, 98% or 99% identical to the sequence given 

in SEQ ID NO: 15 and 16, respectively. 

In still another exampicff&e&meai, the disciosurei-n-vefifran relates to a chimeric antibody or a fragment thereof or 

a humanized antibody or a fragment thereof according to the present invention as described 

herein before wherein the Light Chain Variable Region (LCVR) has an amino acid sequence that 
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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, 

In still another examtllembeemrerrt, the disciosureiaveft&ea relates to a chimeric antibody or a fragment thereof, or 

a humanized antibody or a fragment thereof according to the present invention 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. 

In still another ex amp lemhodimeBt-, the d i scl o su reieyea#en relates to a chimeric antibody or a fragment thereof, or 

a humanized antibody or a fragment thereof according to the present invention 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. 

In still another examplemkec&mefti, the disc 1 osureiaveatieH relates to a humanized antibody according to the 

present invention and as described herein before, wherein at least one of the 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 ACT-Ql-Ab7C2 or a substitution conservative thereto. 

In particular, the disclosureh^emi-en relates to a Heavy Chain Variable Region and to a humanized 

antibody comprising this Heavy Chain Variable Region, respectively, 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 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 such as shown m SEQ ID NO: 1 j. 

The disclosureiavefttiea further relates to a Heavy Chain Variable Region and to a humanized antibody 

comprising this Heavy Chain Variable Region, respectively, wherein the Arg in Kabat position 

94 in the acceptor framework sequence obtained from human germline VH sequences of KABAT 

29 



subgroup VHIII of the Bea.vy Chain Variable Region is replaced by an amino acid selected from 

the group consisting of Ser and Thr, but especially by Ser such as shown in SEQ ID NO: 15.-

In still another ex, the disciosureiftve&freB relates to a Heavy Chain Variable Region and to a 
humanized antibody comprising this Heavy Chain Variable Region, respectively, 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 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 such as 

shown in SEQ ID NO: 15. 

The disclosiirehwentkyrr further relates to a Light Chain Variable Region and to a humanized antibody 

comprising this Light. Chain Variable Region,, respectively,, wherein the Gin in Kabat position 

45 in the acceptor framework sequence obtained from human germline VK sequences of KABAT 

subgroup VK0 of the Light Chain Variable Region 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. 

The disclosureinvention further relates to a Light Chain Variable Region and to a humanized antibody 

comprising this Light Chain Variable Region, respectively, wherein the Tyr in Kabat position 87 

in the acceptor framework sequence obtained from human germline VK sequences of KABAT 

subgroup VICII of the Light Chain Variable Region is replaced by an amino acid selected 'from 

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

by Phe. 

The disc 1 osurein-vei-tfk->H further relates to a Light Chain Variable Region and to a humanized antibody 

comprising this Light Chain Variable Region, respectively, wherein the Lys in Kabat position 50 

in the CDR2 region obtained from a mouse monoclonal antibody, particularly murine antibody 

ACl-01-Ab7C2, such as shown in SEQ ID NO: 12 is replaced by an amino acid selected from 

the group consisting of Arg, Gin, His, and Asn, but especially by Arg. 
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In still another examplefakedHaefrt, the disclosaremveatiett relates to a Light Chain Variable Region and to a 

humanized antibody comprising this Light Chain Variable Region, respectively, wherein the Asn 

in Kabat position 53 in the CDR2 region obtained from a mouse monoclonal antibody, 

particularly murine antibody ACI-01-Ab7C2, such as shown in SEQ ID NO: 12 is replaced by an 

amino acid selected from the group consisting of Ala, Val, Leu, Ser and He; but especially Ser.7 

In still another examplefflke&saeHt. the di sc 10 surejgvefrttea 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 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 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 is replaced by an amino acid selected from the group 

consisting of Ser and Thr, but especially by Ser as shown in SEQ ID NO: 15, and the Tyr in 

Kabat position 87 in the acceptor framework sequence obtained from human germline V>c 

sequences of KABAT subgroup VK.II of the Light Chain Variable Region is replaced by an 

ammo acid selected from the group consisting of Phe, Leu, Val, Tie, and Ala, particularly by Leu 

and Phe, but especial] y by Phe. 

In still anotlier examp 1 embodiment, the disci os ureim-eniieH- relates to a Heavy Chain Variable Region and to a 

humanized antibody comprising this Heavy Chain Variable Region, respectively, 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. 

In still another ex am p 1 efflke&meftt, the disclosuremvemteft relates to a Heavy Chain Variable Region and to a 

humanized antibody comprising this Heavy Chain Variable Region, respectively, wherein the 

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

sequences of KABAT subgroup VHIH of the Heavy Chain Variable Region is replaced by Ser 

such as shown in SEQ ID NO: 15. 

I11 still another eMrmilembedim-eM, the d isclosureiiweime-rt relates to a Heavy Chain Variable Region and to a 

humanized antibody comprising this Heavy Chain Variable Region, respectively., wherein the 
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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 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 is replaced by Ser such as shown in SEQ ID NO: 15.. 

In still another examplembodimeaE, the disclosur&ttaveaiiea relates to a Light Chain Variable Region and to a 

humanized antibody comprising this Heavy Chain Variable Region, respectively, wherein the 

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

sequences of KABAT subgroup VK.II of the Light Chain Variable Region is replaced by Phe. 

In still another exanrp]cavhedimeHt, the discJp^ureiB^en^ea relates to a Heavy Chain Variable Region and to a 

humanized antibody comprising this Heavy Chain Variable Region, respectively,, wherein the 

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

sequences of KABAT subgroup V^III of the Heavy Chain Variable Region is replaced by Leu 

and He, but especially Leu ana 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 is replaced by Ser such as shown in SEQ ID NO: 15 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 is replaced by Phe.. 

In one exampieffibadhnent, the disc 1 osurefflveft&ea- relates to a Heavy Chain Variable Region and to a humanized 

antibody comprising 'this Heavy Chain Variable Region, respectively, 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 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 such as shown in SEQ 

ID NO: 15 and wherein the Lys in Kabat position 50 in the CDR2 region obtained from a mouse 

monoclonal antibody, particularly murine antibody ACI-01-Ab7C2, is replaced by an amino acid 

selected from the group consisting of Arg, Gin, His, and Asn, but especially by Arg. 
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In one examplea&ed^efri, the disclosure-iiweB-fciefl- relates to a. Heavy Chain Variable Region and to a humanized 

antibody comprising this Heavy Chain Variable Region, respectively, 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 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 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 such as shown in SEQ 

ID NO: 15 and wherein the Asn in Kabat position 53 in the CDR2 region obtained from a mouse 

inonoclonal antibody, particularly mniine antibody ACI-01-Ab7C2, is replaced by an amino acid 

selected from the group consisting of Ala, Val, Leu, Ser and He; but especially Ser. 

In a specific exampleflTkoefefterrt, the disclosureffiveafteR relates to the light chain variable region of SEQ ID NO: 

12. 

In another specific exampien4>ediffiettt of the di sclosurekwenae-B-., a humanized antibody is provided, which 

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

In a specific exariypiei±H^>dift^M. the disc]osurehweatie-n- relates to the light chain variable region including signal 

sequences as shown in SEQ ID NO: 13. 

In another specific ex am pi embedimeat of the di^J.osureiHvent-k>H', a humanized antibody is provided, which 

comprises the complete light chain variable region including signal sequences as shown in SEQ 

ID NO: 13. 

In another specific examplcmhedimeni of the disclosureifb¥eH4-k->a, 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, 

In another specific exarnplera-b-edi-me-H-c of the discIosuxeiB^aft^, 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. 
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In a specific eg&eewftefttexample, the inventioadisclosure relates to the heavy chain variable region of SEQ ID 

NO: 15. 

In another specific erakedameRtexample of the igveftfeidisclosure, a humanized antibody is describedfffevtded. 

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

In a specific embodimentexample, the isvmtieH&sclosure relates to the heavy chain variable region including 

signal sequences as shown in SEQ ID NO: 16. 

In another specific embe^i-mestex amp 1 e of the inve^BtoRdisclosure. a humanized antibody is provided, which 

comprises the complete heavy chain variable region including signal sequences as shown in SEQ 

ID NO: 16. 

In another specific eRibedii^eetexanipIe of the fflveatieadisclosure.. 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. 

In another specific embedimeatexample of the -bventieftdisclosure. 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. 

In one embodimentexample the humanized antibody according to the « we» ti-eadisciosure and as described herein, 

upon co-incubation with an A(2 monomeric 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 A/3 

polymeric soluble amyloid peptide comprising a plurality of said A/3 monomeric units, but 

especially with an A/3J_42 monomeric and/or an A/5 polymeric soluble amyloid peptide 

comprising a plurality of said A[S\-42 monomelic units, particularly at a molar concentration ratio 

of antibody to A/31-42 of up to 1:1000, particuiarly of up to 1:500, more particularly of up to 

1:300, even more particularly of up to 1:200, but especially at a molar concentration ratio of 

between 1:10 and 1:100, inhibits the aggregation of the A/3 monomers to high molecular 

polymeric fibrils. 
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hi particular, the co-incubation of the antibody according to the disclosureawemtef* with amyloid 

monomeric 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 2B°C and 40°C, particularly of between 32°C and 38°C, more 

particularly at 37°C. 

In a specific examnlemhodimeBt of the disclosarejftvemiea. co-incubation with amyloid monomeric and/or 
polymeric soluble amyloid peptides is accomplished for 24 hours at a temperature of 37°C. 

In particular, the antibody, particularly the humanized antibody according to the disc 1 osurcHwe^km 

including any functionally equivalent antibody or functional parts thereof binds to A/3M2 

monomeric peptide and/or A/3 polymeric soluble amyloid peptide comprising a plurality of said 

A,6I_4? monomeric units and, upon co-incubation with A/S1.42 monomeric peptide and/or Aj3 

polymeric soluble amyloid peptide comprising a plurality of said A/3i_42 monomelic units inhibits 

the aggregation of the A/3 monomers and/or polymers to high molecular polymeric fibrils. 

In one examplemke&ffleftt., the antibody, particularly the humanized antibody according to the d i sc I osuretftveaaea 
including any functionally equivalent antibody or functional parts thereof inhibits the 

aggregation of the A(3 monomers and/or A/3 soluble polymers comprising a plurality of said A/3 

monomelic 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 

A/31-42 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. 

In a specific cxampieinkedh^eFrt of the disclosure-j-fH-^fi-Ben, the antibody, particularly the humanized antibody 

according to the invention including any functionally equivalent antibody or -functional parts 

thereof inhibits the aggregation of the A/3 monomers and/or A./3 soluble polymers comprising a 

plurality of said A/3 monomeric units to high molecular polymeric fibrils by at least 30% at a 

molar concentration ratio of antibody to A/31-42 of 1:100. 
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In another specific ex amp 1 era-beeim-eat of the discIosurci^veR-keft, the antibody, particularly the humanized 

antibody according to the diKcIosm'eia-veafaea including any functionally equivalent antibody or functional 

parts thereof inhibits the aggregation of the A/3 monomers and/or A/3 soluble polymers 

comprising a plurality of said A{3 monomeric units to high molecular polymeric fibrils by at least 

80% at a molar concentration ratio of antibody to A/31-42 of 1:10. 

Binding of the antibodies according to the disciosurem-ve-r-^km 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 invention 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. 

The aggregation inhibition potential of the antibody according to the disclosureioveastea- may be 

determined by any suitable method known in the art, particularly by density-gradient 

ultracentrifugation followed by a SDS-PA.GE sedimentation analysis on a preformed gradient 

and/or by a thiofiavin T (Th-T) fluorescent assay. 

In one examplemhotfeneftt, the disclosure-m-vemie-H 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 1:5 

and 1:1000, particularly of between 1:10 and 1:500, more particularly at a ratio of 1:10 to 1:300, 

even more particularly at a ratio of between 1:10 and 1:100, with preformed high molecular 

polymeric amyloid fibrils or filaments formed by the aggregation of A/3 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 A/3M2 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. 

In a specific examp 1 embedi-meat of the dlsclosureift-ver-ttif>n. the aggregation inhibition and the disaggregation 

potential of the antibody, respectively, is determined by density-gradient ultracentrifugation 

followed by a SDS-PAGE sedimentation analysis on a preformed gradient. 
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In another specific examplemh^Kfeften-i- of the disc 1 osureiftve-ftfroB. the aggregation inhibition and the 

disaggregation potential of the antibody, respectively, is determined by thioflavin T' (Th-T) 

fluorescent assay. 

In {mother specific examplembo#ment, the antibody according to the disc k>sur eis-yefitien 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. 

In particular, the co-incubation with preformed high molecular polymeric amyloid fibrils or 

filaments is done for 24 hours at a temperature of 3 7°C. 

In a specific exampiemke*faeteat of the dlsclosuremveato, the antibody, particularly the humanized antibody 

according to the invention 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 A01-42 of 1:100. 

In another specific exampjembedhB-eRt of the disclosure-mvent-kHi. the antibody, particularly the humanized 

antibody according to the invention including any functionally equivalent antibody-or functional 

parts thereof is capable of disaggregating the preformed polymeric fibrils or filaments by at least 

3 2% at a molar concentration ratio of antibody to A/31 -42 of 1:10. 

Through the. disaggregation of amyloidogenic polymeric fibrils or filaments the antibodies 

according to the present dlsclosureii.we^tk->B 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. 

Accordingly, it is a further examplemkeelimeftt of the disclosureHweHfeea 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 A/5 in the brain 

of an animal, particularly a. mammal, but especially a human suffering from a disease ox 

condition leading to increased concentration of A/3 in the brain. 

In another e-xamplembedifflem, the disclosuremveatieg relates to a humanized antibody according to the invention 

and as described herein before, which antibody is bi-effective in that it exhibits both an 

37 



aggregation inhibition property as well as a disaggregation property, particularly paired with a 

high degree of conformational sensitivity. 

In particular, the disclosuremveBtkH* relates to a chimeric antibody or a fragment thereof, or a humanized 

antibody or a fragment thereof according to the invention and as described herein before, which 

antibody, upon co-incubation with amyloid monomeric and/or polymeric soluble amyloid 

peptides, particularly with /3-arriyloid monomeric peptides such as, for example, A/3 monomeric 

peptides 1-39; 1-40, 1-41, or 1-42, and/or a polymeric soluble ^-amyloid peptide comprising a 

plurality of said A/5 monomeric units, but especially with an A/3M2 monomeric and/or an A/3 

polymeric soluble amyloid peptide comprising a plurality of said A(3IAI monomeric units,, 

inhibits the aggregation of the A/3 monomers into high molecular polymeric fibrils or filaments 

arid, in addition, upon co-incubation with preformed high molecular polymeric amyloid fibrils or 

filaments formed by the aggregation of amyloid monomeric peptides, particularly /3-amyioid 

monomeric peptides such as, for example, A/3 monomeric peptides 1-39; 1-40, 1-41, or 1-42, but 

especially A0M2 monomeric peptides, is capable of disaggregating the preformed polymeric 

fibrils or filaments. 

In another exarnpieast?ee1c, the disclosurein-veftfte-'a relates to a chimeric antibody or a fragment thereof, or a 

humanized antibody or a fragment thereof according to the present invention and as described 

herein before, which antibody is capable of inducing a transition of the /5-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 ValI2 of the A/3 protein, which leads to an 

increase of the random coil conformation at the expense of the /3-sheet conformation and an 

improved solubilization of the preformed high molecular polymeric arrwloid fibrils or filaments. 

In particular the decrease of the /3-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). 

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 A/3j^2 peptide. 
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In a farther examplemke&areftt of the disclgsureifiv^rtiefi, a chimeric antibody or a fragment thereof, or a 

humanized antibody or a fragment thereof according to the present disclosuremveaaeft 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 A/3 

monomer with a high binding affinity with a KD in a range of between at least about 1 x 10"7 M 

to at least about 1 x 10~L2M. particularly of at least about 1 x 1 Cf8 M to at least about 1 x 10"11 M, 

more particularly of at least about 1 x 10"9 M to at least about 1 x 10'10 M, even more particularly 

of at least about 1 x 10"8 M to at least about 2. x 10"8"M' but, preferably, does not show any 

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

In another exaniplembedment- of the disclosuretftveft&eft, a chimeric antibody or a fragment thereof, or a 

humanized antibody or a fragment thereof according to the present dis closureifp^-ftt-km 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 A/3 fiber, 

fibril or filament with a high binding affinity with a KD in a range of between at least about 1 x 

10~7 M to at least about 1 x 10"" M, particularly of at least about 1 x 10"8 M to at least about 1 x 

10"n M, more particularly of at least about 1 x 10"9 M to at least about 1 x 10"10 Ivl, even more 

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

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

In another exam.plemfeedimefti-, the antibody according to the disclosurcinvcntiea and as described herein before 

or a fragment thereof, exhibits an binding affinity to an A/3 fiber, fibril or filament which is at 

least 2 times, particularly at least 4 times, particularly 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 A/3 monomer. 

In still another examplembeaaBei-i-t, a chimeric antibody or a fragment thereof, or a humanized antibody or 
a fragment thereof is dcscribedff-rewide# as described herein before, which antibody substantially binds 

to aggregated A/3, including A/3 plaques, in the mammalian, particularly the human brain but, 

preferably, does not show any significant cross-reactivity with amyloid precursor protein (APP). 

In another exjmipjeaspeet of the disclosurehweRtiea, the chimeric antibody or a fragment thereof, or a 

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

39 



substantially binds to soluble polymeric amyloid, particularly amyloid ft (A/?), including Aft 

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

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

Further provided is a chimeric antibody or a fragment thereof, or a humanized antibody or a 

fragment thereof according to the disc!osureiftveatten and as described herein before, which antibody 

significantly reduces Aft 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 ft (Aft), in its insoluble and aggregated state towards its 

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

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

particularly amyloid ft (Aft) forms, in the tissue and/or body fluids, particularly the brain. 

Through the activity of the antibody according to the discjosuremyefrfreB the peripheral clearing and 

cataholism is thus favored rather than deposition within the tissue and/or body fluids, particularly 

the brain. The beneficial effect of the antibody according to the invention can thus be obtained 

without binding of trie antibody to the plaque. 

Through this stabilizing activity, the antibody according to the disclosurenwention is able to neutralize the 

toxic effects of the polymeric and less aggregated soluble amyloid protein, particularly amyloid p (Af3) 

protein, in the tissue and/or body fluids. In a specific examp 1 embodiment of the disclosurehweatien the 
antibody according to the disclosuremvefttkm may thus achieve its beneficial effects without necessarily 

binding aggregated amyloid beta in the brain. 

In a further exampleasgeet of the disclosure-fflveatief* a humanized antibody or a fragment thereof according to 
the present disclosureiaveKtiee 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 GmbH (DSMZ) in Braunschweig. 

Mascheroder Weg 1 B, 38124 Braunschweig, under accession no DSM ACC2750, wherein said 

antibody or fragment thereof has an affinity to the Aft antigen which is at least 5 times, 
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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, 

The antibody of this disck)sure«weat-iefi can be, in one embodiment, a whole andbody (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 embodiment, it can be an antigen-binding fragment (e.g., Fab, F(ab5)2, 

and Fv) of a whole antibody. 

The disciosiireHweftfiea thus also relates to antigen-binding fragments of the antibodies described herein. In one 

examplembedimenl of the disciosureifivefrtieft. the fragment is selected from the group consisting of a Fab 

fragment, a Fab5 fragment, a F(ab)2fragment, and a Fv fragment, including the products of an Fab 

immunoglobulin expression library and cpitope-binding fragments of any of the antibodies and 

fragments mentioned above. 

In another examplembedkaea*. the antibody or antigen-binding fragment of the disclosureuwepttio-B is 

conjugated to polyethylene glycol. In yet another exainpJ^HrbodrPn^^, the constant region of the antibody 

of the disciosurefflvefttkffl is modified to reduce at least one constant region-mediated biological effector 

function relative to an unmodified antibody. In still another examplembefeaertt. the antibody or antigen-

binding fragment of the disc 1 osureln-venlrie-n comprises a Fc region having an altered effector function. 

The disc!osureiR^ftti-en 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 d 1 sclosurei-nventen and as disclosed herein before. 

In particular, the di sc 1 os ur ei*weM4efi- relates to a nucleotide molecule comprising a nucleotide sequence 

encoding a stretch of contiguous ammo 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). 

More particularly, the disclosureift-vexitien relates to a nucleotide molecule comprising a nucleotide 

sequence encoding a stretch of contiguous amino acid molecules as given in SEQ ID NO: 4, or 
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the complementary sequence, representing the Complementarity Determining Regions (CDRs) 1 

of the Light Chain Variable Region (LCVR). 

In another ex amp 1 of the disclosuretiweatieB 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). 

In another examplemhodifnefi-t of the disciosurc-Hwen-fei-eft 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). 

In another exainnleinhediment of the disckxsoremvea-HtHi a nucleotide molecule is provided comprising a 

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

chain variable region. 

In another exampleiabe&fflefti of the disclosureHwemiea 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. 

In another examplembodiment of the disclosurein-venfeffl 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 disclosureinv-e&tkjn- also comprises She complementary 

strand of said nucleotide molecule. 

In another exainplembed-in^nt of the disdosarehweffto a nucleotide molecule is provided comprising a 

nucleotide sequence of SEQ ID NO: 24 encoding the heavy chain variable region. The disclosure«weafte» 

also comprises the complementary strand of said nucleotide molecule. 

In another examplemke&raeat of the disclosuremvefl-fteft 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 disclosureiaveatiea also comprises the complementary strand of said 

nucleotide molecule. 
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Ill another examp 1 embodiment of the disclosurem-veniim 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 discIosorenwen-l-kffi also comprises the complementary 

strand of said nucleotide molecule. 

Also comprised by the present disclosurei-fi-vem-kffi is a nucleotide sequence which hybridizes to one of the 

above-described antibody-encoding nucleotide sequences of the invention, particularly to the 

complementary strand thereof, either in isolation or as part of larger nucleotide molecule. 

in particular, the disciosurefftvefm-en 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. 

In another ex am p j em^di-meftt- of the disclosiireffl-vent-ieft an expression vector is provided comprising the 

nucleic acid molecule according to the disc 1 osurei-Hventi-Gti and as mentioned herein before. 

In another ex a mp 1 embodi-mem of the d i sc iosureawefttkm a cell is provided comprising an expression vector 

comprising the nucleic acid according to the invention and as mentioned herein before. 

In still another exampleffike*feiei*t, the disc 1 osurei-av entien relates to a composition comprising the antibody 

according to the disciosi.i.rei-iwe-rri-i-en, but particularly a chimeric antibody or a fragment thereof, or a humanized 

antibody or a fragment thereof according to the disc [os iirciii-wenfK-ffl 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 composition optionally further comprising a pharmaceutically acceptable carrier. 

In another exampkmfetHEUmefti: of the disclosurertwerttiea.. said composition comprises the antibody in a 

therapeutically effective amount. 

Further comprised by the disclosui'eiftvei-j-ti-e-n is a mixture comprising an antibody, particularly a 

monoclonal antibody according to the disclosureinveFtiieft, but particularly a chimeric antibody or a 
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fragment thereof, or a humanized antibody or a fragment thereof according to the dLsdosureiiweftteeft 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 phaimaceutically acceptable carrier ana/or a diluent and/or 

an excipient. 

In particular, the d j sc 1 osu rewwemieft relates to a mixture, wherein the further biologically active substance 
is a compound used in tire medication of amyloidosis, a group of diseases and disorders 

associated with amyloid or amyloid-like protein such as the A(3 protein involved in Alzheimer's 

disease. 

In another examplemhefeftent of the disclosureiiwefrti-efh 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. 

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 disclosuretfrvemieft or by an unrelated mechanism 

of action or by a multiplicity of related and/or unrelated mechanisms of action. 

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 drags, antioxidants, 

and serotonergic receptor antagonists. 

More particularly, the disci os iirewwenteHi relates to a 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-l-propanesulfonic acid (3APS), 1,3-propanedisul.fonate (1,3PDS), osecretase activators, 

/3- and y -secretase inhibitors, tan proteins, neurotransmitter, /3-sheet breakers, attractants for 

amyloid beta clearing / depleting cellular components, inhibitors of N~teiminal truncated 

amyloid beta including pyroglutamated amyloid beta 3-42, anti-inflammatory molecules, or 
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cholinesterase inhibitors (ChEIs) such as tacrine, rivastigmine, donepezil, an.d/or galantamine, 

MI agonists and other drugs including any amyloid or tan modifying drug and nutritive 

supplements, and nutritive supplements, together with an antibody according to the present 

disclosureifwe-ntiefi- and, optionally, a pharmaceutical!y acceptable carrier and/or a diluent and/or an 

excipient. 

The clisc]osurein-vem-ioa further relates to a 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. 

In a farther examplemb-edirnent-., (he mixtures according to the disclosurcHweatiefl may comprise niacin or 

memantine together with'an antibody according to the present invention and, optionally, a 

pharmaceutically acceptable carrier and/or a diluent and/or an excipient 

In still another exampieBibedfflen4 of the di^jost|reHweH-teB mixtures 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, together with an antibody, particularly a monoclonal antibody 

according to the invention, but particularly a chimeric antibody or a fragment thereof, or a 

humanized antibody or a fragment thereof according to the invention and as described herein 

and, optionally, a pharmaceutically acceptable carrier and/or a diluent and/or an excipient. 

In a specific examnlembod-iment of the dis|cp_sureiiwef^te3i, the compositions and mixtures according to the 

invention and as described herein before comprise the antibody and the biologically active-

substance, respectively, in a therapeutically effective amount. 

Other compounds that can be suitably used in mixtures in combination with the antibody 

according to the present. disciosureaB¥e?H4ea are described in WO 2004/058258 (see especially pages 16 

and 17) including therapeutic drag targets (page 36-39), alkanesulfonic acids and allcanolsulfuric 

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), 
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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. 

In another ex^plembeei-Hient, the disclosurein^i^km relates to a mixture comprising the antibody, particularly 

a monoclonal antibody according to the d Lsciosurettwentkffl, but particularly a chimeric antibody or a fragment 

thereof, or a humanized antibody or a fragment thereof according to the disciosurewweatie-R and 

as described herein before and/or the biologically active substance in a therapeutically effective 

amount 

The disclosurehwe-M-i&iv further relates to the use of an antibody, particularly a monoclonal antibody-

according to the di sc) osurekweirtiea, but particularly a chimeric antibody or a fragment thereof, or a 

humanized antibody or a fragment thereof according to the disclosurctiwesfeeB 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 amyloidosis, a group of diseases and disorders associated with amyloid plaque 

formation including secondary amyloidosis and age-related amyloidosis 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. IiTV-reiated dementia, ALS (amyotropic lateral 

sclerosis), Adult Onset Diabetes; senile cardiac amyloidosis; endocrine tumors, and others 

including macular degeneration. 

Also comprised by the present disciosuremveatiea is a method for the preparation of an antibody, 

particularly a monoclonal antibody according to the disclosurciiwertl:-kwt. but particularly a chimeric 

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

disclosureffl^eat-i-ea 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 
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thereof, particularly in a therapeutically effective amount, for use in a method of preventing, 

treating or alleviating the effects of amyloidosis, a group of diseases and disorders associated 

with amyloid plaque formation including secondary amyloidosis and age-related amyloidosis 

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 

wliich are based on or associated with amyloid-tike proteins such as progressive supranuclear 

palsy, multiple sclerosis; Creutzfeld Jacob disease, Parkinson's disease, HIV-related-dementia, 

ALS (arnyotropic lateral sclerosis), Adult Onset Diabetes; senile cardiac amyloidosis; endocrine 

tumors, and others, including macular degeneration comprising formulating an antibody, 

particularly a monoclonal antibody according to the invention, but particularly a chimeric 

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

invention in a pharmaceutically acceptable form. 

Further comprised by the present disclosure-HwemieiT- is a method for preventing, treating or alleviating the 

effects of amyloidosis, a group of diseases and disorders associated with amyloid plaque 

formation including secondary amyloidosis and age-related amyloidosis 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 (amvotropic lateral 

sclerosis), Adult Onset Diabetes; senile cardiac amyloidosis; endocrine tumors, and others, 

including macular degeneration 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 an animal or a human 

affected by such a disorder comprising administering the antibody in a therapeutically effective 

amount. 

It is also an object of the disdosurckH^aaea to describeppe-v-k-le 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 
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cognitive memory capacity by administering to an animal, particularly a mammal or a human, an 

antibody, particularly a pharmaceutical composition according to the di sc 1 o surem-vefttim and as described 

herein. 

In a specific exam^.emheclirmmt the disclosure-awem-iee describespr e-vides a method for retaining or increasing cognitive 

memory capacity but, particularly, for restoring the cognitive memory capacity of an animal, 

particularly a mammal or a human, suffering from memory impairment by administering to an 

animal, particularly a mammal or a human, an antibody, particuiarly a pharmaceutical 

composition according to the disclosureinven&fre and as described herein before. 

It is a further object OT the discfosurei-irventifHi to desajl)epravi4e 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, using an antibody according to the disclos'urela-v&H-i^en- and as described herein 

before. 

In particular, the disclosureiiweFn-ie-f^ relates to the treatment of an animal, particularly a mammal or a 

human, suffering from an amyloid-associated condition characterized by a loss of cognitive 

memory capacity leads to the retention of cognitive memory capacity. 

The disciosure-i•n-venti-OR further relates to a method of diagnosis of an amyloid-associated disease or 

condition in a patient 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 
4-Vv o, rtfono 

(a) bringing the sample or a specific body part or body area suspected to contain the 

amyloid protein into contact with an antibody, particularly a monoclonal antibody 

according to the disclosureiwemieft, but particularly a chimeric antibody or a fragment thereof, or 

a humanized antibody or a fragment thereof according to the invention and as described 

herein before, and/or a functional part thereof, which antibody binds an epitope of the 

amyloid protein; 
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(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. 

Also comprised is a method of determining the extent of amyloidogenic plaque bu.rd.en in a tissue 

and/or body fluids comprising 

(a) obtaining a sample representative of the tissue and/'or body fluids under 

investigation; 

(b) testing said sample for the presence of amyloid protein with an antibody, 

particularly a monoclonal antibody according to the discio sureflwewtwa, but particularly a 

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

thereof according to the d i sc i osureii-went-iof> 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. 

In particular, the disclosureHwetrtkm- relates to a method of determining the extent of amyloidogenic 

plaque burden in a tissue and/'or body fluids, wherein the formation of the immunological 

complex in step c) is determined such thai presence or absence of the immunological complex 

correlates with presence or absence of amyloid protein. 

In another examplemb-odiR^ftt of the disck>sur einvea-ton. a test kit for detection and diagnosis of amyloid-

associated diseases and conditions is provided comprising an antibody, particularly a monoclonal antibody 

according to the disclosureiftvemk-ffl. but particularly a chimeric antibody or a fragment thereof, or a 

humanized antibody or a fragment thereof according to the disc|osuremwntksH and as described 

herein before, and/or a functional part thereof. 

In particular, the disc]osnreinvent-i-on relates to a test kit for detection and diagnosis of amyloid-assodiated 

diseases and conditions comprising a container holding one or more antibodies according to the present 

di sc 1 o s urei-B.y entlen., and/or a functional part thereof, and instructions for using the antibodies for 

the purpose of binding to amyloid protein to form an immunological complex and detecting the 
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formation of the immunological complex such that presence or absence of the immunological 

complex correlates with presence or absence of amyloid protein. 

In another exampleaspeet. the discbsurehwefltie-H: provides an antibody comprising a variable region as recited 

in SEQ ID NO: 27, or a variant thereof. In one examplcfflbedi-HKatf, a cell line expressing the antibody. 

In another exampleas-pee-l^ the disdosurcBwerrii-en descnibesprnviees an antibody gene comprising a variable region 

as recited in SEQ (D NO: 29, or a variant thereof. In one examplen#>ed-ii--R-ent, a cell line expresses the 

antibody. 

In another exampleas-peet the d i s clos urei-nvent-im describespfwkkw a method for disaggregating prefonned 

beta-amyioid fibers, comprising interacting an hC2 antibody with preformed beta-amyloid fibers. 

In another cxamplca-speet. the disclosure-m-vtmtkm describ-espre-viees a humanized antibody or a fragment thereof 

according to any of the preceding claims, wherein said antibody or fragment thereof protects neurons from 

Abeta-induced degradation. 

In another examplea-speet the disciosureieventian describesprevtaes a method of preventing Abeta-induced 

neuron degradation comprising treating neurons with an effective amount of a humanized antibody or a 

fragment thereof according to the disclosure herein. 

In another cxampleas-peet. the disclosure-tH-veHtieB- ctoscnbesppev-ieles use of a humanized antibody or a 

fragment thereof according to the description herein for the preparation of a medicament for preventing 

degeneration of neurons upon exposure to Abeta oligomer. 

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 FIGURES AND SEQUENCES 

Figure 1 (Example 2): Expression Cassette of the mouse light chain variable region of the 

Chimeric Antibody 
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26. The nucleic acid molecule according to claim 23 or 24 encoding a light chain 

comprising the nucleotide sequence of SEQ ID NO: 22 and/or a heavy chain comprising the 

nucleotide sequence of SEQ ID NO: 25. 

27. The nucleic acid molecuie according to claim 23 or 24 encoding a light chain 

variable region and a light chain constant region comprising the nucleotide sequence of SEQ 

ID NO: 21 and the nucleotide sequence of SEQ ID NO: 23, respectively. 

28. The nucleic acid molecule according to claim 23 or 24 encoding a heavy 

chain variable region and a heavy chain constant region comprising the nucleotide sequence 

of SEQ ID NO: 24 and the nucleotide sequence of SEQ ID NO: 26, respectively. 

29. An expression vector comprising the nucleotide sequence of any one of 

claims 23-28. 

30. A cell comprising the nucleic acid molecule of any one of claims 23-28 or an 

expression vector of ciaim 29. 

31. A composition comprising the humanized antibody or active fragment thereof 

according to any one of claims 1-18. 

32. A mixture comprising a therapeutically effective amount of (a) the humanized 

antibody or active fragment thereof according to any one of claims 1-18, and (b) one or more 

of the following: a biologically active substance, a pharmaceutically acceptable carrier, a 

diluent, or an excipient. 

33. The mixture according to claim 32, wherein the biologically active substance 

is a compound used in the treatment of amyloidosis. 

34. The mixture according to claim 33, further comprising at least one of the 

following compounds; an anti-oxidative stress compound-._an anti-apoptotic compounds ^a 

metal chelator^_a DNA repair inhibitor---^3-amino4j_-propanesulfonic acid (3 APS)r--i_1,3-

propanedisulfonate (1,3PDS)hl_an a-secretase activator-_a (3- and y- secretase inhibitor-^a 

tau protein; a neurotransmitter; . a (3-sheet breaker^an attractant for beta-amyloid clearing / 
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depleting cellular components-^an inhibitor of N-terminal truncated beta-amyloidr-^an anti­

inflammatory molecule^a cholinesterase inhibitor (ChEI)f\Lan Ml agonist; or another drug. 

35. The mixture according to claim 3334. wherein the (i) DNA repair inhibitor is 

pirenzepin, (ii) the inhibitor of N-terminal truncated beta-amyloid is pyroglutamated beta-

amyioid 3-42, (iii) the cholinesterase inhibitor (ChEl) is a tacrine, rivastigmine, donepezil, or 

galantamine, or (iv) the other drug is an amyloid- or tau-modifying drug or nutritive 

supplement. 

36. The mixture according to claim 33, wherein the compound is tacrine, 

rivastigmine, donepezil, galantamine, niacin or memantine. 

37. Use of the humanized antibody or active fragment thereof according to any 

one of claims 1-18, or a pharmaceutical composition according to any one of claims 19-22, 

and/or a composition according to claim 31, or a mixture according to any one of claims 32-

36, for the preparation of a medicament for preventing, treating or alleviating amyloidosis. 

38. The use according to claim 37, wherein the amyloidosis is secondary 

amyloidosis, age-related amyloidosis, Alzheimer's Disease (AD), Lewy body dementia, 

Down's syndroms, hereditary cerebral hemorrhage with amyloidosis (Dutch type), 

progressive supranuclear palsy, multiple sclerosis, the Guam Parkinson-Dementia complex, 

Creutzfeld Jacob disease, Parkinson's disease, HIV-related dementia, ALS (amyotropic 

lateral sclerosis), Adult Onset Diabetes, senile cardiac amyloidosis, endocrine tumors, or 

macular degeneration. 

39. Use of the humanized antibody or active fragment thereof according to any 

one of claims 1-18, or a pharmaceutical composition according to any one of claims 19-22, 

and/or a composition according to ciaim 31, or a mixture according to any one of claims 32-

36, for the preparation of a medicament for preventing, treating or alleviating Alzheimer's 

disease in a subject. 

40. The use according to claim 39, wherein the treatment of the subject leads to 

the retention of cognitive memory capacity. 
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Sequence Listing 

<110> AC Immune 

<120> Humanized Antibody 

<130> M1967 EP S3 

<160> 32 

<170> Patentln version 3.3 

<210> i 
<211> 1C 
<212> PRT 
<213> Mus muscuius 

<220> 
<223> C2 HuVH AF 4 humanised heavy chair; variable region (CDRI) 

<400> 1 

Gly Phe Thr Phe Ser Ser Tyr Gly Met Ser 
1 5 10 

<210> 2 
<211> 17 
<212> PRT 
<213> Mus muscuius 

<220> 
<223> C2 HuVH AF 4 humanised heavy chain variable region (CDR2) 

< 4 0 0 > 2 

Ser lie Asn Ser Asn Gly Gly Ser 
1 5 

Thr Tyr Tyr Pro Asp Ser Val Lys 
10 ' 15 

C-iy 

<210> 3 
<211> 3 
<212> PRT 
<213> Mus muscuius 

<220> 
<223> C2 HuVH AF 4 humanised heavy chain variable region (CDR3) 

<400> 3 

Gly Asp Tyr 

<21C> 
<211> 

4 
16 



<212> PRT 
<213> Mus muscuius 

<220> 
<223> C2 HuVK I humanised light chain variable region (CDRI) 

<4 00> 4 

Arg Ser Ser Gin Ser Leu Vai Tyr Ser Asn Gly Asp Thr Tyr Leu His 
1 5 10 15 

<210> 5 
<211> 7 
<212> PRT 
<213> Mus muscuius 

<22G> 
<223> C2 HuVK 1 humanised light chain variable region (CDR2) 

<400> 5 

Lys Val Ser Asn Arg Phe Ser 

< 21G > 6 
<211> 9 
<212> PRT 
<213> Mus muscuius 

<220> 
<223> C2 HuVK 1 humanised light chain variable region (CDR3) 

<4 00> 6 

Ser Gin Ser Thr His Val Pro Trp Thr 
1 5 

<210> 7 
<211> 6 
<212> PRT 
<213> Homo sapiens 

<220> 
<223> A8 epitope, region 2 

<4 00> 7 

Val Phe Phe Ala Glu Asp 
1 5 

<210> S 
<211> 5 
< 2 ]. 2 > PRT 
<213> Homo sapiens 

<220> 
<223> Ap epitope, region 1 



<40G> 8 

His Gin Lys Leu Val 
1 5 

<210> 9 
<211> 6 
<212> PRT 
<213> Homo sapiens 

<220> 
<221> rrtisc feature 
<222> (1)..(1) 
<223> Xaa can be Ala, Val, Leu, norleucine, Met, Phe, or Tie 

<220> 
<221> misc_feature 
<222> (4)..(4) 
<223> Xaa can be Ala, Val, Leu, Ser or He 

<221> misc feature 
<222> (5).7(5) 
<223> Xaa can be Glu or Asp 

<220> 
<221> misc feature 
<222> (6)..(6) 
<223> Xaa can be Glu or Asp 

< 4 0 0 > 9 

Xaa Phe Phe Xaa Xaa Xaa 
1 5 

<210> 10 
<211> 5 
<212> PRT 
<213> Homo sapiens 

<220> 
<221> misc_feat:ure 
< 2 2 2 > (1) . . (1) 
<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> 
<221> misc_feature 
<2 2 2> ( 5) , . (5} 
<223> Xaa can be Ala, Val, Leu, norleucine, Met, Phe, or He 

•4^4— 
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<400> 10 

Xaa Xaa Lys L e U X3.3 
1 5 

<210> 11 
<211> 10 
<212> PRT 
<213> Homo sapiens 

<220> 
<221> misc_feature 
<222> (1)..(1) 
<223> Xaa can be His, Asn, Gin. Lys, or Arg 

<22 0> 
<221> misc feature 
<222> (2).7(2) 
<223> Xaa can be Asn or Gin 

<220> 
<221> misc_feature 
<222> 1 5) . . (5) 
<223> Xaa can be Ala, Val, Leu, norleucine, Met, Phe, or He 

<220> 
<221> misc_£eature 
<222> (8)..(8) 

<223> Xaa can be Ala, Val, Leu, Ser or He 

<220> 
<221> misc_feature 
<222> (9) . .'(9) 
<223> Xaa can be Glu or Asp 

<22l> misc feature 
<222> (10)7.(10) 
<223> Xaa can be Giu or Asp 

< 4 0 0 > 11 

AdS Xaa Lys L6U Xaa Phe Phe Xaa Xaa Xaa 
1 c " n 

<210> 
<211> 
<212> 
<213> 

112 
PRT 
Art: tl secuence 

: 4 0 C > 12 

artificial humanized C2 HuVK 1 variable light cha. 
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Asp lie Val Met Thr Gin Ser Pro Leu Ser Leu Pro Val Thr Pro 
1 5 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 Gly Gin Ser 
35 4 0* 4 5 

Pro Gin Leu Leu. lie Tyr Lys Val Ser Asn Arg Phe Ser Gly Val Pro 
50 55 60 

Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Lys !1< 
65 7 0 7 5 8 0 

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 lie Lys 
100 " ' 105 110 

1> 219 
<212> PRT 
<213> artificial sequence 

<22 0> 
<223> artificial humanized C2 liaht chain 

<4 00> 13 

7^sp He Val Met Thr Gin Ser Pro Leu Ser Leu Pro Val Thr Pro 
1 5 10 15 

;iu Pre Ala Ser lie Ser Cys Arg Ser Ser Gin Ser Leu Val Tyr Se: 
2 0 2 5 30 

Gly Asp Thr Tyr Leu His Trp Tyr Leu Gin Lys Pro Gly Gin Ser 
35 40 45 

Pro Gin Leu Leu lie Tyr Lys Val Ser A.sn Arg Phe Ser Gly Val Pro 
50 55 60 

Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr A.sp Phe Thr Leu Lys II; 
65 70 75 80 

Ser Arg Vai Glu Ala Glu Asp Val Gly Vai Tyr Tyr Cys Ser Gin Se: 
85 " 90 ~ 95 



Thr His Val Pro Trp Thr Phe Gly Gin Gly Thr Lys Val Giu He Lys 
100 105 110 

Arg Thr Val Ala Ala Pro Ser Val Phe lie Phe Pro Pro Ser Asp Giu 
115 120 125 

Gin Leu Lys Ser Gly Thr Aia Ser Vai Val Cys Leu Leu Asn Asn Ph; 
130 135 140 

Tyr Pre Arg Glu Ala Lys Val Gin Trp Lys Val Asp Asn Aia Leu Gin. 
145 150 155 160 

Ser Gly Asn Ser Gin Giu Ser Vai Thr Glu Gin Asp Ser Lys Asp Se; 
165 170 175 

Thr Tyr Ser Leu Ser Ser Thr Leu Thr Leu Ser Lys Ala Asp Tyr Git 
180 185 190 

Lys His Lys Val Tyr Aia Cys Glu Val Thr His Gin Gly Leu Ser Ser 
155 200 205 

Pro Val Thr Lys Ser Phe Asn Arg Gly Glu Cys 
210 215 

<210> 14 
<211> 107 
<212> PRT 
<213> artificial sequence 

<220> 
<223> artificial humanized C2 iight chain constant region 

<4 00> 14 

Arg Thr Val Aia Ala Pro Ser Vai Phe lie Phe Pro Pro Ser Asp G'. 
15 10 15 

.n Leu Lys Ser Gly Thr A.la Ser Val Val Cys Leu Leu Asn Asn Ph^ 
20 25 30 

,':yr Pro Arg Glu Ala Lys Val Gin Trp Lys Vai Asp Asn. Aia Leu Gin 
35 4 0 4 5 

Ser Gly Asn Ser Gin Giu Ser Val Thr Glu Gin Asp Ser Lys Asp Se; 
50 55 60 

Thr Tyr Ser Leu Ser Ser Thr Leu Thr Leu Ser Lys Ala Asp Tyr Glu 



6b 70 80 

Lys His Lys Vai Tyr Aia Cys Glu Vai Thr His Gin Giy Leu Ser Ser 
85 90 95 

fro Vai Thr Lys Ser Phe Asn Arg Gly Giu Cyf 
100 105 

<210> 15 
<211> 112 
<212> PRT 
<213> artificial sequence 

<22 0> 
<223> artificial humanized C2 HuVK AF 4 variable heavy chain 

<400> 15 

Giu Val Gin Leu Val Giu Ser Gly Gly Gly Leu Val Gin Pro Giy 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 Trp Vai Arg Gin Aia. Pro Giy Lys Giy Leu Giu Leu Vai 
35 4 0 "45 

Aia Ser Tie Asn Ser Asn Gly Gly Ser Thr Tyr Tyr Pro Asp Ser Vai 
50 55" 60 

Lys Giy Arg Phe Thr lie Ser Arg Asp Asn Aia Lys Asn Ser Leu. Tyr 
65 7 0 7 5 80 

Leu Gin Met Asn Ser Leu Arg Aia Glu Asp Thr Aia Val Tyr Tyr Cys 
85 90 95 

Aia Ser Gly Asp Tyr Trp Giy Gin Gly Thr Thr Val Thr Val Ser Ser 
100 105 110 

<210> 16 
< 211> 439 
<212> PRT 

artificial sequence 

<220> 
<223> artificial humanized C2 heavy chain 

<400> 16 

Giu Val Gin Leu Val Glu Ser Gly Giy Giy Leu Val Gin Pro Gly Gly 
15 10 15 



Ser Leu Arg Leu Ser Cys Ala Aia Ser Gly Phe Thr Phe Ser Ser Tyr 
20 25 30 

Gly Met Ser Trp Val Arg Gin Aia Pro Giy Lys Gly Leu Giu Leu Va^ 
35 "40 " 45 

Ala Ser lie Asn Ser A.sn Gly Gly Ser Thr Tyr Tyr Pro Asp Ser Va. 
50 55 60 

Lys Gly Arg Phe Thr He Ser Arg Asp Asn Ala Lys Asn Ser Leu Tyr 
65 70 75 80 

Leu Gin Met Asn Ser Leu Arg Aia Glu Asp Thr Ala Val Tyr Tyr Cys 
85 90 95 

Ala Ser Gly Asp Tyr Trp Gly Gin Gly Thr Thr Val Thr Val Ser Ser 
100 105 110 

Ala Ser Thr Lys Giy Pro Ser Val Phe Pro Leu Aia Pro Cys Ser Arg 
115 120 125 

Ser Thr Ser Glu Ser Thr A.la Ala Leu Gly Cys .Leu Vai Lys Asp 
130 135 140 

Phe Pro Giu Pro "va.1 Thr Vai Ser Trp Asn Ser Gly Ala Leu Thr Ser 
145 150 155 160 

Gly Val His Thr Phe Pro Aia Vai Leu Gin Ser Ser Gly Leu Tyr Ser 
165 170 175 

Leu Ser Ser Vai Val Thr Val Pro Ser Ser Ser Leu Giy Thr Lys Thr 
180 185 190 

Tyr Thr Cys Asn Vai Asp His Lys Pro Ser Asn Thr Lys Vai Asp Lys 
195 200 205 

Arg Val Glu Ser Lys Tyr Gly Pro Pro Cys Pro Pro Cys Pro Ala Pro 
210 21.5 220 

Giu Phe Leu Gly 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 Vai Thr Cys Val Vai Vs.' 
245 ~ 250 255 



Asp Val Ser Gin Glu Asp Pro Glu Val Gin Phe Asn Trp Tyr Vai Asp 
260 265 270 

Gly Val Glu Val His Asn Aia Lys Thr Lys Pro Arg Glu Glu Gin Phe 
275 28C 285 

Asn Ser Thr Tyr Arg Val Vai 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 

-c Ser Ser Tie Glu Lys Thr Tie Ser Lys Ala Lys Gly Gin Pro Arg 
325 330 335 

Glu Pro Gin Vai Tyr Thr Leu Pro Pro Ser Gin Glu Giu Met Thr Lys 
340 345 350 

Asn Gin Vai Ser Leu Thr Cys Leu. Vai Lys Giy Phe Tyr Pro Ser Asp 
355 360 365 

lie Aia Vai Glu Trp Glu Ser Asn Giy Gin Pro Giu Asn Asn Tyr Lys 
370 375 380 

Thr Thr Pro Pro Val Leu Asp Ser Asp Gly Ser Phe Phe Leu Tyr Ser 
385 390 395 400 

Arg Leu Thr Vai Asp j_,ys Ser Arg Trp Gin Glu Gly Asn Val Phe Ser 
405 410 415 

^ys Ser Val Met His Glu Ala Leu His Asn His Tyr Thr Gin Lys Ser 
420 425 430 

Leu Ser Leu Ser Leu Gly Lys 
4 35 

<210> 17 
<21i> 326 
<212> PRT 
<213> Homo sapiens 

<220> 
<223> IG GAMMA-4 CHAIN C REGION - modified 

<4 00> 17 

Aia Ser Thr Lys Gly Pro Ser Vai Phe Pro Leu Ala Pro Cys Ser A.rg 
15 10 15 

-1 '10 • * 
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Ser Thr Ser Glu Ser Thr Aia Ala Leu Gly Cys Leu Val Lys Asp Tyr 
20 25 30 

Phe Pro Giu Pro Val Thr Val Ser Trp Asn Ser Gly Aia Leu Thr Ser 
35 40 45 

.y Vai His Thr Phe Pro Ala Val Leu Gin Ser Ser Giy Leu Tyr Se: 
50 55 60 

Leu Ser Ser Val Val Thr Vai Pro Ser Ser Ser Leu Gly Thr Lys Th: 
65 70 75 80 

Tyr Thr Cys Asn Val Asp His Lys Pro Ser Asn Thr Lys Vai Asp Lys 
85 " SO 95 

Arg Val Glu Ser Lys Tyr Gly Pro Pro Cys Pro Pro Cys i^ro Ala Pro 
100 105 110 

Jiu Phe Leu Giy Giy Pro Ser Val Phe Leu Phe Pro Pro Lys Pro Lys 
115 120 125 

Asp Thr Leu Met lie Ser Arg Thr Pro Giu Val Thr Cys Vai Val Val 
130 135 140 

Asp Val Ser Gin Glu Asp Pro Glu Val Gin Phe Asn Trp Tyr Val Asp 
145 150 155 160 

Gly Val Giu Vai His Asn Ala Lys Thr Lys Pro Arg Glu Giu Gin Phe 
165 170 175 

isn Ser Thr Tyr Arg Val Val Ser Val Leu Thr Val Leu His Gin Asp 
180 " 185 190 

Trp Leu Asn Gly Lys Glu Tyr Lys Cys Lys Vai Ser Asn Lys Giy 
195 200 205 

Pro Ser Ser He Giu Lys Thr Tie Ser Lys Aia Lys Gly Gin Pro Arg 
210 " 215 220 

Glu Pro Gin Val Tyr Thr Leu Pro Pro Ser Gin Glu Giu Met Thr Lys 
225 230 235 2.40 

Asn Gin Val Ser Leu Thr Cys Leu Val Lys Gly Phe Tyr Pro Ser Asp 
245 250 255 

,444— 
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He Ala Val Glu T: 
260 

Glu Ser Asn Gly Gin Pro Giu Asn Asn. Tyr Lys 
265 270 

Thr Thr Pro Pro Val Leu Asp Ser Asp Giy Ser Phe Phe Leu Tyr Ser 
275 280 285 

Arg Leu Thr Val Asp Lys Ser Arg Trp G1 
290 295 

Glu Gly Asn Val Phe Se: 
300 

Cys Ser Val Met His Glu Ala Leu His Asn His Tyr Th] 
305 310 315 

Gin ^ys Ser 
320 

ueu Ser Leu Ser Leu Gly 
325 

<210> 18 
<211> 51 
<212> DNA 
<213> Mus muscuius 

<220> 
<223> C2 HuVH AF 4 humanised heavy chain variable region. (CDR2) 

< 4 0 0 > 18 
agcatcaata gtaatggtgg tagcacctat tatccagaca gtgtgaaggg c 

<210> 19 
<21i> 9 
<212> DNA 
<213> Mus muscuius 

<220> 
<223> C2 HuVH AF 4 humanised heavy chain variable region (CDR3 

<40Q> 19 
ggtgactac 

<210> 20 
<211> 49 
<212> DNA 
<213> Mus muscuius 

<220> 
<223> C2 HuVK 1 humanised iight chain variable region (CDRI) 

<400> 20 
agatctagtc agagccttct atatagtaat ggagacacct arttacatt 

<210> 2.1 
<211> 635 
<212> DNA 

11 



<213> artificial sequence 

<22Q> 
<223> artificial humanized C2 Hu VK 1 variable light chain 

<400> 21 
gatattatga tgacccaatc tccactctcc ctgcctgtca ctcctggtga gcctgcctcc 60 

atctcttgca gatctagtca gagccttgta tatagtaatg gagacaccta tttacattgg 120 

tacctgcaga agccaggcca gtctccacag ctcctgatct acaaagtttc caaccgattt 180 

tctggggtcc cagacaggtt cagtggcagt ggatcaggga cagatttcac actcaagatc 240 

agcagagtgg aggctgagga tgtgggagtt tattactgct ctcaaagtac acatgttcct 300 

tggacgttcg gccaaggcac caaggtggaa atcaaa 336 

<210> 22 
<211> 657 
<212> DNA 
<2i3> artificial sequence 

<220> 
<223> artificial humanized C2 light chain 

<400> 22 
gatattgtga tgacccaatc tccactctcc ctgcctgtca ctcctggtga gcctgcctcc 60 

atctcttgca gatctagtca gagccttgta tatagtaatg gagacaccta tttacattgg 120 

tacctgcaga agccaggcca gtctccacag ctcctgatct acaaagtttc caaccgattt 180 

tctggggtcc cagacaggtt cagtggcagt ggatcaggga cagatttcac actcaagatc 240 

agcagagtgg aggctgagga tgtgggagtt tattactgct ctcaaagtac acatgttcct 300 

tggacgttcg gccaaggcac caaggtggaa atcaaaagaa ctgtggctgc accatctgtc 360 

ttcatcttcc cgccatctga tgagcagttg aaatctggaa ctgcctctgt tgtgtgcctg 420 

ctgaataact tctatcccag agaggccaaa gtacagtgga aggtggataa cgccctccas 480 

tcgggtaact cccaggagag tgtcacagag caggacagca aggacagcac ctacagcctc 540 

agcagcaccc tgacgctgag caaagcagac, tacgagaaac acaaagtcta cgcctgcgaa 600 

gtcacccatc agggcctgag ctcgcccgtc acaaagagct tcaacagggg agagtgt 657 

<21D> 23 
<211> 321 
<212> DNA 
<213> Home sapiens 

<220> 
<223> artificial humanized C2 light chain constant region 

443— 

12 



<400> 23 
aggactgtgg ctgcaccatc tgtcttcatc ttcccgccat ctgatgagca gttgaaatct 60 

ggaactgcct ctgttgtgtg cctgctgaat aacttctatc ccagagaggc caaagtacag 120 

tggaaggtgg ataacgccct ccaatcgggt aactcccagg agagtgtcac agagcaggac 18C 

agcaaggaca gcacctacag cctcagcagc accctgacgc tgagcaaagc agactacgag 240 

aaacacaaag tctacgcctg cgaagtcacc catcagggcc tgagctcgcc cgtcacaaag 300 

agcttcaaca ggggagagtg t 321 

< 210 > 24 
<211> 798 
<212> DNA 
<213> artificial sequence 

<220> 
<223> artificial humanized C2 KuVH AF variable heavy chain 

<4Q0> 24 
gaggtgcagc tggtcgagtc tgggggaggc ttagtgcagc ctggagggtc cctgagactc 60 

tcctgtgcag cctctggatt cactttcagt agctatggca cgicttgggt tcgc.caggct. 120 

ccaggcaagc gtctcgaatt ggtcgcaagc atcaatagta atggtggtag cacctattat 180 

ccagacagtg tgaagggccg attcaccatc tccagagaca atgccaagaa ctccctgtac 240 

ctgcaaatga acagtctgag agctgaggac accgccgtgt attactgtgc aagtggtgac 300 

tactggggcc aaggcaccac tgtcacagtc tcctca 336 

<210> 25 
<211> 1317 
<212> DNA 
<213> artificial sequence 

<220> 
<223> artificial humanized C2 heavy chain 

<400> 25 
gaggtgcagc tggtcgagtc tgggggaggc ttagtgcagc ctggagggtc cctgagactc 60 

tcctgtgcag cctctggatt cactttcagt agctatggca tgtcttgggt tcgccaggct 120 

ccaggcaagg gtctcgaatt ggtcgcaagc atcaatagta atggtggtag cacctattat 180 

ccagacagtg tgaagggccg attcaccatc tccagagaca atgccaagaa ctccctgtac 240 

ctgcaaatga acagtctgag agctgaggac accgccgtgt attactgtgc aagtggtgac 300 

tactggggcc aaggcaccac tgtcacagtc tcctcagctt ccaccaaagg cccatccgtc 360 

ttccccctgg cgccctgctc cagatcgacc tccgagagca cagccgccct gggctgcctg 420 

gtcaaggact acttccccga accggtgacg gtgtcgtgga actcaggcgc cctgaccagc 480 

4-

13 



ggcgtgcaca 

gtgaccgtgc 

cccagcaaca 

tgcccagcac 

gacactctca 

gaagaccccg 

acaaagccgc 

ctgcaccagg 

ccgtcctcca 

tacaccc 

jtcaaaggci 

aacaactaca 

aqqctaacc 

catgaggctc 

ccttcccggc 

cctccagcag 

ccaaggtgga 

ctgagttcct 

tgatctcccg 

aggtccagtt 

gggaggagca 

actggctgaa 

tcgagaaaac 

ccccatccca 

tctaccccag 

agaccacgcc 

tggacaagag 

tgcacaacca 

tgtcctacag 

cttgggcacg 

caagagagtt 

ggggggacca 

gacccctgag 

caactggtac 

gttcaacagc 

cggcaaggag 

catctccaaa 

ggaggagatg 

cgacatcgcc 

tcccgtcctc 

caggtggcag 

ctacacacag 

tcctcaggac 

aagacctaca 

gagtccaaat 

tcagtcttcc. 

gtcacgtgcg 

gtggatggcg 

acgtaccgtg 

tacaagtgca 

gccaaagggc 

accaa. gaacc 

gtggagtggg 

gattccgacg 

gaggggaatg 

aagagccuct 

cctactccct 

cctgcaacgt 

atggtccccc 

tgttcccccc 

tggtggtgga 

tggaggtgca 

tggtcagcgt 

aggtctccaa 

agccccgaga 

aggtcagcct 

agagcaatgg 

gctccttctt 

tctuctcatg 

ccctatcrct 

cagcagcgtg 

agatcacaag 

gtgtccccca 

aaaacccaag 

cgtgagccag 

taatgccaag 

cctcaccgtc 

caaaggcctc 

gccacaggtg 

gacctgcctg 

gcagccggag 

cctctacagc 

ctccgtgatg 

gggtaaa 

540 

600 

660 

720 

780 

840 

900 

960 

1020 

1080 

1140 

1200 

12 60 

1317 

<21G> 26 
<211> 981 
<212> DNA 
<213> Home sapiens 

<220> 
<223> artificial humanized C2 heavy chain constant region 

< 4 0 0 > 26 
gcttccacca agggcccatc cgtcttcccc 

agcacagccg ccctgggctg cctggucaag 

tggaactcag gcgccctgac cagcggcgtg 

ggacr.ctact ccctcagcag cgtggtgacc 

tacacctgca acgragatca caagcccagc 

aaatatggtc ccccgtgtcc cccatgccca 

ttcctgttcc ccccaaaacc caaggacact 

tgcatggtgg tggacgtgag ccaggaagac 

ggcgtggagg tgcataaugc. caagacaaag 

cgtgtggtca gcgtcctcac cgtcctgcac 

tgeaaggtet ccaacaaagg cctcccgtcc 

ctggcgcccr. 

gactacttcc 

cacaccttcc 

gtgccctcca 

aacaccaagg 

gcacctgagt 

cucatgatct 

cccgaggtcc 

ccgcgggagg 

caggactggc 

tccatcgaga 

gctccagatc 

ccgaaccggt 

cggcrgtcct 

gcagcttggg 

tggacaagag 

tcctgggggg 

cccggacccc 

agttcaactg 

a g c a g 11 c a a 

tgaacggcaa 

aaaccatctc 

gacctccgag 

gacggtgtcg 

acagucctca 

cacgaagacc 

agttgagtcc 

accatcaguc 

tgaggtcacg 

gtacgtggat 

cagcacgtac 

ggagtacaag 

caaaqccaaa 

60 

120 

180 

240 

300 

360 

420 

480 

540 

600 

14 



gggcagcccc gagagccaca ggtgtacacc ctgcccccat cccaggagga gatgaccaag 720 

aaccsggtca gcctgacctg cctggccaaa ggcttctacc ccagcgacat cgccgtggag 7 80 

tgggagagca atgggcagcc ggagaacaac tacaagacca cgcctcccgt cctcgattcc 840 

gacggctcct tcttcctcta cagcaggcta accgtggaca agagcaggtg gcaggagggg 900 

aatgtcttct catgctccgt gatgcatgag gctctgcaca accactacac acaga. agagc 960 

ctctccctgt ctctgggtaa a 981 

<210 > 27 
<211> 112 
<212> PRT 
<213> Mus muscuius 

<400> 27 

Asp Vai Val Met Thr Gin Thr Pro Leu Ser Leu Pro Val Ser Leu Gly 
15 10 15 

Asp Gin Ala Ser lie Ser Cys Arg Ser Ser Gin Ser Leu Val Tyr Ser 
20 25 30 

Asn Giy Asp Thr Tyr Leu His Trp Tyr Leu Gin Lys Pro Giy Gin Ser 
35 40 45 

Pro Lys Leu Leu lie Tyr Lys Val Ser Asn Arg Phe Ser Gly Val Pro 
50 55 60 

As] 
65 

Arg Phe Ser Gly ier 
70 

Gly Ser Gly Thr Asp Phe Thr Leu Lys I. 

Ser Arg Val Giu Aia Giu Asp Leu Gly Val Tyr Phe Cys Ser Gin Ser 
85 90 95 

Thr His Val Pro Trp Thr Phe Gly Gly Giy Thr Lys Leu Giu He Lys 
100 105 HO 

< 210 > 28 
<211> 112 
<212> PRT 
<213> Mus muscuius 

<400> 28 

Glu Val Gin Leu Val Giu Ser Gly Giy Gly Leu Val Gin Pro Giy Giy 
1 5 10 15 

Ser Lssu Lys Leu Ser Cys Aia Ala Ser Gly Phe Thr Phe Ser Ser Tyr 

446-
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20 25 30 

y Met Ser Trp Val Arg Gin Thr Pro Asp Lys Arg Leu Glu LGU Val 
35 40 45 

Ala Ser He Asn Ser Asn Gly Gly Ser Thr Tyr Tyr Pro Asp Ser Val 
50 55 60 

r,ys Giy Arg Phe Thr Tie Ser Arg Asp Asn Ala Lys Asn Thr Leu Tyi 
65 " 70 ' " 75 80 

Leu Gin Met Ser Ser Leu Lys Ser Giu Asp Thr Ala Men Tyr Tyr Cys 
85 90 95 

Ala Ser Gly Asp Tyr Trp Gly Gin Gly Ser Thr Leu Thr Val Ser Ser 
100 105 110 

<210> 25 
<211> 336 
<212> DNA 
<213> Mus muscuius 

<400> 29 
gargttgtga tgacccaaac tccactctcc ctgcctgtca gtcrtggaga tcaagcctcc 60 

atctctrgca gatctagtca gagccttgta tatagtaatg gagacaccta tttacattgg 120 

tacctgcaga. agccaggcca gtctccaaag ctcctgatct acaaagtttc caaccgattt 180 

tctggggtcc cagacaggtt cagtggcagt ggatcaggga cagatttcac actcaagatc 240 

agcagagtgg aggctgagga tctgggagtt tatttctgct ctcaaagtac acatgttcct 300 

tggacgttcg gtggaggcac caagctagaa atcaaa 336 

<210> 3C 
<2il> 417 
<212> DNA 
<213> Mus muscuius 

< 4 0 0 > 30 
atgaagttgc ctgttaggct gttggtgctg atgttctgga ttcctgcttc cagcagtgat 60 

gttgtgatga cccaaactcc actctccctg cctgtcagtc ttggagatca agcctccatc 120 

tcttgcagat ctagtcagag ccttgtatat agtaatggag acacctattt acattggtac 180 

ctgcagaagc caggccagtc tccaaagctc ctgatctaca aagtttccaa ccgattttct 240 

ggggtcccag acaggttcag tggcagtgga tcagggacag atttcacact caagatcagc 300 

agagtggagg ctgaggatct gggagtttat ttctgctctc aaagtacaca tgttccttgg 360 

acgttcggtg gaggcaccaa gctagaaatc aaacgggctg atgctgcacc aactgta 417 

•+ 
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60 

120 

18 0 

240 

300 

336 

60 

120 

180 

240 

300 

360 

408 

muscuius 

tggtggagtc tgggggaggc ttagtgcagc ctggagggtc cctgaaactc 

cctctggatt cactttcagt agctatggca tgtcttgggt tcgccagact 

ggctggaatt ggtcgcaagc atcaatagta atggtggtag cacctattat 

tgaagggccg attcaccatc tccagagaca atgccaagaa caccctgtac 

gcagtctgaa gtctgaggac acagccatgt attactgtgc aagtggtgac 

aaggctccac tctcacagtc tcctca 

muscuius 

ggytcagmtt grttttcctt gcccttattt taaaaggtgt ccaatgtgag 

tggagtctgg gggaggctta gtgcagcctg gagggtccct gaaactctcc 

ctggattcac tttcagtagc tatggcacgt cttgggttcg ccagactcca 

tggaattggt cgcaagcatc aatagtaatg gtggtagcac ctattatcca 

agggccgatt caccatctcc agagacaatg ccaagaacac cctgtacctg 

gtctgaagtc tgaggacaca gccatgtatt actgtgcaag tggtgactac 

gctccactct cacagtctcc tcagccaaaa caacaccc 

448-
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