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

SUMMARY OF THE INVENTION
[0029] In one aspect, the present invention refers to a humanized antibody or fragment
thereof which binds to beta-amvloid, wherein the humanized antibody or frasment thereof

COMpPrISes:
i {AY (1) o heavy chain variable region (HCVR) comprising (a) a complementarity

determining region (CDR)Y comprising the amine acid sequence of SEG 1D NO: 1,

{b) a CDR2 comprising the amino acid sequence of SEQ D NO: 2, and (¢} a CDR3

comprising the amino acid seguence of SEQ ID NG: 3: and (i) a light chain variable

region (LOVEY comprising an_amino acid sequence that is at least 98% identical 1o

the amino acid sequence of SEOQ 1D NQ: [2:or

{(BY (i) an LCVR comprising g} a CDRI comuprising the amino acid sequence of

SEC D NO: 4. (by a CDR2 comprising the amine acid sequence of SEQ ID NO: 5,

or the amino acid sequence RYSNRFES, or the amino acid seguence KVSSRFS, and

(¢) a CDR3 comprising the amino acid seguence of SEOQ ID NO: 6 and (i) a

heavy chain variable region comprising an amine acid sequence that is at least

98% identical to the aminge acid seguence of SEQ ID NO: 15 and
il an 1gG1 Fe region comprising an_amino acid modification at any one or more of

aminoe acid positions 238, 239, 248 249 152 7354, 265, 268, 269, 270, 277, 278, 289,

292,293, 294, 295, 296, 298, 301, 303, 322 324,327,329, 333335, 338 340, 373,

376, 382, 388, 389, 414, 416, 419, 434, 435,437, 438 or 439 of the Fc region.

In another aspect the present invention refers to a nucleie acid molecule commrisine a
nucleotide sequence encoding the humanized antibody or fragment thereofl according to the
present invention.

In another aspect the present invention refers 10 an expression vector comprising the
nucleic acid molecule of the present invention.

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

o another aspect the present invention refers to a composition comprising the humanized
antibody or fraement thereof according %) the nresent invention.
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In another aspect the present invention refers (o a composition comprising the
bumanized antibody or fragment thereof according to the vresent invention in a
therapeutically effective amount, and further comprising one or more of the following: a
biologically active substance, a pharmaccutically _acceptable carrier, s diluent, or an

In another aspect the present invention refers to the use of the humanized antibodvy or
fragment thereof secording to the present invention for the preparation of a medicament for
preventing, treating or alleviatine one or more effects of amvloidosis,

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

(a) bringing an isolated tissue sample of a subject suspected to contain beta-

amyloid into contact with the humanized antibody or fragment thereo! according to

the nresent invention:

h); allowing the antibody or fragment thereof to bind to the beta-amvloid:

(c) detecting the antibody or fragment thereof bound to the beta-amvloid: and
() correlatine the presence or gbsence of antibody or fragment thereof binding
with the presence or absence of beta-amvioid i the sample,

In_another aspect the present invention refers to an in vilrg method of determining the
extent of amvicidogenic plague burden in an isolated sample of tissue and/or isolaied bodv
fluids of 2 subjsct comprising:

{a} testing said sample for the prosence of betw-amvioid with the humanized

antibodv or fragment thereof according o the present invention

{b) determining the amount of antibody or fragpment thereof bound 1o the beta-

() caleulating the plague burden in the tissue and/or body fuids of the subicct.
According to the present inveniion a tesi kit for the detection and diagnosis of
amyloid-associated diseases and conditions comprising the humanized antibodv or
fragment thereof according to the present invention and instructions for using the
antibodies or fragment thereof for the purpose of binding to beta-amvioid fo form an
immunological complex and detecting the formation of the immunological complex
such that presence or absence of the mmunological complex correlates with the
presence or absence of beta-amvleid.

in another aspect the present invention refers to a method of producing the humanized
antibody or fragment thereof according to the present invention. wherein the method
commprises culturing the cell of the nresent invention,

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

In another aspect the present invention refers to the use of the humanized antibodvy or
fragment thereof according to the present invention for the preparation of a medicament for

preventing degeneration of neurons upon exposure to beta-amyloid oligomers in a subiect
suffering from amvioidosis.

in another aspect the present invention refors fo a humanized antibodv or fragment
thereot according to the present mvention for use in disagerevating preformed beta-amvioid
fibers,

in another agpect the present invention refers to the use of the humanized antibodv or
ragment thereof according to the present for the vreparation of 3 medicament for
fragment thereof according to the present |
disagoresating preformed beta-amvloid fhers in a subicet suffering from amvloidosis,

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

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

[6031] The at least two distinct binding sites comprising at least two consecutive amino

acid residues predominantly involved in the binding of the antibody are located in close
proximity to each other on the antigen, separated and/or flanked by at least one amino acid
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residue not involved in antibody binding or to a significantly smaller extent as compared to
said at least two consecutive amino acid residues, thus forming a conformational
discontinuous epitope.
[0032] The at least three distinct binding sites comprising at least two consecutive amino
acid residues and at least one amino acid residue, respectively, which are predominantly
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.
[0033] In particular, a chimeric antibody or a fragment thereof, or a humanized antibody or
a fragment thereof is provided, which recognizes and binds to at least one distinct binding
site, particularly to a least two distinct binding sites, more particularly to at least three distinct
binding sites on the B-amyloid protein wherein said at least one or said at least two distinct
binding sites each comprise at least two consecutive amino acid residues predominantly
involved in the binding of the antibody, wherein the at least two consecutive amino acid
residues representing a first binding site are —Phe-Phe- embedded within the following core
sequence (SEQ 1D NO: 9):

Xaas - Phe — Phe — Xaay — Xaas— Xaag, wherein

Xaasz is an amino acid residue selected from the group consisting of Ala, Val, Leu,
norleucine, Met, Phe, and Ile;

Xaa, is an amino acid residue selected from the group consisting of Ala, Val, Leu, Ser
and Ile;

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

Xaag is an amino acid residue selected from the group consisting of Glu and Asp, and
wherein said amino acid residues Xaaz Xaas, Xaas and Xaag are not involved in antibody
binding or to a significantly smaller extent as compared to the —Phe-Phe- binding site.
[0034] In another embodiment-ofthednventionexample, a chimeric antibody or a fragment
thereof, or a humanized antibody or a fragment thereof 1s provided, wherein

Xaas is Val or Leu, but particularly Val;

Xaagis Ala or Val, but particularly Ala;



Xaasis Glu or Asp, but particularly Glu;

Xaag is Glu or Asp, but particularly Asp.
[0035] In particular, a chimeric antibody or a fragment thereof, or a humanized antibody or
a fragment thereof is provided, which recognizes and binds to at least one distinct binding
site, particularly to a least two distinct binding sites, more particularly to at least three distinct
binding sites on the p-amyloid protein wherein said distinct binding sites comprise at least
one and at least two consecutive amino acid residues, respectively, predominantly involved in
the binding of the antibody, wherein the at least two consecutive amino acid residues
representing a first binding site are —Phe-Phe- and the at least one amino acid residue is —His-
embedded within the following core sequence:

~ Xaa; _His — Xaas - Xaas — Xaas— Xaag - Phe — Phe — Xaa; -Xaag— Xaag-,

wherein

Xaa,; is an amino acid residue selected from the group consisting of His, Asn, Gln,
Lys and Arg

Xaas is an amino acid residue selected from the group consisting of Asn and Gln

Xaagq is an amino acid residue selected from the group consisting of His, Asn, Gln,
Lys and Arg

Xaasis an amino acid residue selected from the group consisting of Ala, Val, Leu, Ser
and Ile;

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

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

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

Xaag is an amino acid residue selected from the group consisting of Glu and Asp, and
wherein said amino acid residues Xaa;, Xaas Xaae Xaa; Xaagand Xaag are not involved in
antibody binding or to a smaller to significantly smaller extent as compared to the ~His- and
the —Phe-Phe- binding site, respectively.

[0036] In another erabodimentotthe-tnventioncxample, a chimeric antibody or a fragment

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

Xaas is Gln or Asn, but particularly Gln;
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Xaag is Lys

Xaas is Leu

Xaag is Val or Leu, but particularly Val;

Xaazis Ala or Val, but particularly Ala;

Xaag is Glu or Asp, but particularly Glu; and

Xaag is Asp or Glu, but particularly Asp.
thereof, or a humanized antibody or a fragment thereof is provided, which recognizes and
binds to at least one distinct binding site, particularly to a least two distinet binding sites,
more particularly to at least three distinct binding sites on the B-amyloid protein, wherein said
at least one or said at least two distinct binding sites each comprise at least two consecutive
amino acid residues predominantly involved in the binding of the antibody, wherein the at
least two consecutive amino acid residues representing a second binding site are —Lys-Leu-
embedded within the following core sequence (SEQ ID NO: 10):

Xaa) — Xaap - Lys - Leu — Xaa; wherein

Xaay 1s an amino acid residue selected from the group consisting of His, Asn, Gln
Lys, and Arg;

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

Xaay is an amino acid residue selected from the group consisting of Ala, Val, Leu,
norleucine, Met, Phe, and Ile; and wherein said amino acid residues Xaa, Xaaz, are not
involved in antibody binding or to a smaller to significantly smaller extent as compared to the
—Lys-Leu- binding site.
[0638] In another embediment-ofthe-inventionexaraple, a chimeric antibody or a fragment
thereof, or a humanized antibody or a fragment thereof is provided, which recognizes and
binds to at least one distinct binding site, particularly to a least two distinct binding sites,
more particularly to at least three distinct binding sites on the $-amyloid protein wherein said
distinct binding sites comprise at least one and at least two consecutive amino acid residues,
respectively, predominantly involved in the binding of the antibody, wherein the at least one
and the at least two consecutive amino acids, which are separated by at least one amino acid

residue not involved in antibody binding or to a significantly smaller extent as compared to
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the amino acid residues predominantly involved in the binding of the antibody, are -His- and
—Lys-Leu-, respectively, embedded within the following core sequence:
His — Xaa, - Lys - Leu — Xaasz— Xaas— Xaas—Xaag- — Xaay; — Xaag — wherein

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

Xaas is an amino acid residue selected from the group consisting of Ala, Val, Leu,
norleucine, Met, Phe, and Ile;

Xaasis an amino acid residue selected from the group consisting of Ala, Val, Leu,
norleucine, Met, Phe, and Ile

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

Xaag is an amino acid residue selected from the group consisting of Ala, Val, Leu,
Ser and lle;

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

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

and wherein said amino acid residues Xaa, Xaas Xaaes Xaa; Xaag are not involved
in antibody binding or to a smaller to significantly smaller extent as compared to the —His-
and the —Lys-Leu- binding site, respectively.
[0039] In another embedivent-ofthetprentioncxample, a chimeric antibody or a fragment
thereof, or a humanized antibody or a fragment thereof is provided, wherein

Xaap is Gln or Asn, but particularly Gln;

Xaaz is Val or Leu, but particularly Val;

Xaay is Phe

Xaas is Phe

Xaag is Ala or Val, but particularly Ala;

Xaay is Glu or Asp, but particularly Glu; and

Xaag is Asp or Glu, but particularly Asp.
[0640] In another embadimentofthe-nventionexmple, a chimeric antibody or a fragment
thereof, or a humanized antibody or a fragment thereof is provided, which recognizes and binds
to at least two distinct binding sites on the f-amyloid protein wherein said at least two distinct
binding sites each comprise at least two consecutive amino acid residues predominantly involved

in the binding of the antibody, wherein the at least two consecutive amino acids are
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separated by at least one amino acid residue not involved in antibody binding or to a
significantly smaller extent than said consecutive amino acid residues, which are —Phe-Phe-
and —Lys-Leu-, respectively, representing a first and second binding site embedded within the
following core sequence:

Xaa; — Xaay - Lys - Leu — Xaaz - Phe — Phe - Xaas — Xaas — Xaag, wherein

Xaa is an amino acid residue selected from the group consisting of His, Asn, Gln
Lys, and Arg;

Xaa, is an amino acid residue selected from the group consisting of Asn and Gln;

Xaaz is an amino acid residue selected from the group consisting of Ala, Val, Leu,
norleucine, Met, Phe, and lle;

Xaay is an amino acid residue selected from the group consisting of Ala, Val, Leu, Ser
and Ile;

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

Xaag is an amino acid residue selected from the group consisting of Glu and Asp and
wherein said amino acid residues Xaa, Xaa; Xaas Xaas and Xaag are not involved in
antibody binding or to a smaller to significantly smaller extent as compared to the the —Lys-
Leu- and —Phe-Phe- binding site, respectively.
[0041] In another embodiment-otfihesnventioncxample, a chimeric antibody or a fragment
thereof, or a humanized antibody or a fragment thereof is provided, which recognizes and
binds to at least one distinct binding site, particularly to a least two distinct binding sites,
more particularly to at least three distinct binding sites on the B-amyloid protein wherein said
distinct binding sites comprise at least one and at least two consecutive amino acid residues,
respectively, predominantly involved in the binding of the antibody, wherein the at least one
and the at least two consecutive amino acids are separated by at least one amino acid residue
not involved in antibody binding or to a significantly smaller extent as compared to the amino
acid residues, which are predominantly involved in the binding of the antibody, and wherein
said amino acid residues are —His- and —Phe-Phe- and —Lys-Leu-, respectively, embedded
within the following core sequence:

His — Xaa, - Lys - Leu — Xaaz - Phe — Phe - Xaa, - Xaas - Xaae, wherein

Xaay is an amino acid residue selected from the group consisting of Asn and Gln;
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Xaay is an amino acid residue selected from the group consisting of Ala, Val, Leu,
norleucine, Met, Phe, and Ile;

Xaay is an amino acid residue selected from the group consisting of Ala, Val, Leu,
Ser and lle;

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

Xaag 1s an amino acid residue selected from the group consisting of Glu and Asp, and
wherein said amino acid residues Xaa, Xaa; Xaay Xaas Xaas are not involved in antibody
binding or to a smaller to significantly smaller extent as compared to the —His-, the —Lys-
Leu- and the —~Phe-Phe- binding site, respectively.
[0042] In another embedimentefthednventiongxample, a chimeric antibody or a fragment
thereof, or a humanized antibody or a fragment thereof is provided, wherein

Xaay is Gln or Asn, but particularly Gln;

Xaay is Val or Leu, but particularly Val;

Xaay is Ala or Val, but particularly Ala;

Xaas is Glu or Asp, but particularly Glu; and

Xaag is Asp or Glu, but particularly Asp.
[0043] In another embedimentoftheinventioncxample, 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 B-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 ieast 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:
Xaa; — Xaa, - Lys - Leu — Xaas - Phe — Phe - Xaag — Xaas — Xaaq, wherein

Xaa; is an amino acid residue selected from the group consisting of His, Asn, Gln,
Lys and Arg;

Xaa, is an amino acid residue selected from the group consisting of Asn and Gln;

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

Met, Phe, norleucine and lle
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Xaaq 1s an amino acid residue selected from the group consisting of Ala, Val, Leu and
Ile;

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

Xaag 1s an amino acid residue selected from the group consisting of Glu and Asp, and
wherein said amino acid residues Xaa, Xaa; Xaas Xaas Xaag are not involved in antibody
binding or to a smaller to significantly smaller extent as compared to the —ILys-Leu- and the
—Phe- Phe binding site, respectively.
[0044] In another embediment-of thesnventioncrample, a chimeric antibody or a fragment
thereof, or a humanized antibody or a fragment thercof is provided, wherein

Xaay is His or Arg, but particularly His;

Xaay 1s Gln or Asn, but particularly Gln;

Xaasz is Val or Leu, but particularly Val;

Xaagis Ala or Val, but particularly Ala;

Xaas 1s Glu or Asp, but particularly Glu; and

Xaag is Asp or Glu, but particularly Asp.
[0045] In one ersbedunent-obthe-inventionexample, a chimeric antibody or a fragment
thereof, or a humanized antibody or a fragment thereof is provided which recognizes and
binds to at least 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 - Glu — Asp - shown in SEQ ID NO: 7 and amino acid sequence His - Gln - Lys -
Leu — Val - shown in SEQ ID NO: 8, respectively.
[0046] In one embodiment-olthedpventiengzample, a chimeric antibody or a fragment thereof,
or a humanized antibody or a fragment thereof is provided, which recognizes and binds to at least
one distinct binding site, particularly to a least two distinct binding sites, more particularly to at
least three distinct binding sites on the B-amyloid protein wherein the said at least one or said at
least two distinct binding sites comprise at least one and at least two consecutive amino acid
residues, respectively, predominantly involved in the binding of the antibody, which are - Phe -

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

[0047] In another embeodimentofthetnventionexample, 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 B-amyloid protein wherein said at least two distinct binding sites each comprise at
least two consecutive amino acid residues within the amino acid sequence given in SEQ ID
NOs: 7 and 8, respectively, wherein said consecutive amino acid residues, particularly ~Phe-
Phe- and ~Lys-Leu-, are predominantly involved in the binding of the B-amyloid protein.
[0048] In a specific embodimentof-the-inventiongxample, the recognition and binding sites
as defined herein before are forming a conformational discontinuous epitope localized in a
region of the B-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 B-amyloid protein and wherein said distinct recognition and binding sites are at least on
one side flanked by amino acid residues, particularly residues 21 and 22, and separated by
one amino acid residue located at position 15 and 18, which amino acid residues are not
directly involved in the binding of the antigen or, at least, to a substantially smaller extent.
[0049] In still another embodunent-otthemventiencxample the said at least three distinct
recognition and binding sites are flanked on both sides by amino acid residues, particularly
residues 12 and 13, and residues 21 and 22 and are separated by one amino acid residue
located at position 15 and 18, which amino acid residues are not directly involved in the
binding of the antigen or, at least, to a substantially smaller extent.

[0050] In a specific embedimrentexample, 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 B-amyloid protein, are embedded into the

following core region:
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Val- His— His— GIn— Lys— Leuw— Val- Phe- Phe— Ala- Glu- Asp

12 13 14 15 16 17 18 9 20 21 22 23

[6051] In another specific embedientexample, said amino acid residues, particularly —
Lys-Leu- at position 16 and 17 and —Phe- Phe- at position 19 and 20, and —His- at position
14, which are predominantly involved in the binding of the f-amyloid protein, are embedded

into the following core region:

Val- His— His~ GIn— Lys— Leu— Val- Phe— Phe— Ala— Glu~ Asp~ Val- Gly-

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

[0052]) In another embeodimentofthednventionexample, a humanized antibody or a
fragment thereof is provided which comprises in the light chain and heavy chain variable
region, respectively, at least one CDR of non-human origin, particularly two CDRs of non-
human origin, more particularly three CDR of non-human origin, embedded in one or more
human- or primate-derived framework regions and, optionally, a constant region derived
from a human or primate source antibody, which humanized antibody or fragment thereof is
capable of specifically recognizing and binding f-amyloid protein, particularly a f-amyloid
monomeric peptide, more particularly a f-amyloid polymeric peptide, even more particularly
B-amyloid fibers, fibrils or filaments in isolation or as part of a ff-amyloid plaque, at an
epitope comprising the following amino acid sequence (SEQ ID NO: 11):

Xaa; — Xaay - Lys - Leu — Xaas - Phe — Phe- Xaay - Xaas . Xaas, wherein

Xaay 1s an amino acid residue selected from the group consisting of His, Asn, Gln, but
particularly His;

Xaay is an amino acid residue selected from the group consisting of Asn and Gln, but
particularly Gln; and

Xaaz is an amino acid residue selected from the group consisting of Val, Leu, and lie,
but particularly Val;

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

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

Xaag 1s an amino acid residue selected from the group consisting of Glu and Asp, but
particularly Asp.

[0053] In still another embeodimentofthetnventionoxample, a humanized antibody or a
fragment thereof is provided which comprises in the light chain and heavy chain variable
region, respectively, at least one CDR of non-human origin, particularly two CDRs of non-
human origin, more particularly three CDR of non-human origin, embedded in one or more
human- or primate-derived framework regions and, optionally, a constant region derived
from a human or primate source antibody, which humanized antibody or fragment thereof is
capable of specifically recognizing and binding $8-amyloid protein, particularly a B-amyloid
monomeric peptide, more particularly a B-amyloid polymeric peptide, even more particularly
B-amyloid fibers, fibrils or filaments in isolation or as part of a B-amyloid plaque, at an
epitope comprising the following amino acid sequence:

His — Xaa, - Lys - Leu — Xaa; - Phe — Phe- Xaas . Xaas . Xaag, wherein

Xaap is an amino acid residue selected from the group consisting of Asn and Gln, but
particularly Gln; and

Xaaz is an amino acid residue selected from the group consisting of Val, Leu, and Ile,
but particularly Val;

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

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

Xaag 1s an amino acid residue selected from the group consisting of Glu and Asp, but
particularly Glu; and wherein said amino acid residues Xaa, Xaa; Xaas Xaas Xaag are not
involved in antibody binding or to a smaller extent as compared to the —His- and the —Lys-
Leu- and the -Phe-Phe- binding site.

[0054] In a specific embodimentofthe-tnventioncxample, the CDR of non-human origin is

obtained from a donor antibody, but particularly from a murine donor antibody, raised against an
antigen fragment which does not contain said distinct binding site. This shift in the epitopic

region may have at least partially been caused by the use of a supramolecular antigenic
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construct comprising an antigenic peptide corresponding to the amino acid sequence of the
B-amyloid peptide, particularly of B-amyloid peptide ABi.6, modified with a hydrophilic
moiety such as, for example, polyethylene glycol (PEG), wherein said hydrophilic moiety is
covalently bound to each of the termini of the antigenic peptide through at least one,
particularly one or two amino acids such as, for example, lysine, glutamic acid and cysteine
or any other suitable amino acid or amino acid analogue capable of serving as a connecting
device for coupling the hydrophilic moiety to the peptide fragment, as described herein below
in the immunization process. When a PEG is used as the hydrophilic moiety, the free PEG
termini are covalently bound to phosphatidylethanolamine or any other compound suitable to
function as the anchoring element, for example, to embed the antigenic construct in the
bilayer of a liposome as described herein.

[0055] In particular, the CDR of non-human origin is obtained from a murine donor
antibody which exhibits the characteristic properties of ACI-01-Ab7C?2 (also named “mC2”
throughout the application) deposited 01 December 2005 with the “Deutsche Sammlung von
Mikroorganismen und Zellkulturen GmbH (DSMZ) in Braunschweig, Mascheroder Weg 1 B,
38124 Branuschweig, under the provisions of the Budapest Treaty under accession no DSM
ACC2750).

[0056] In one embedimentetihedmentioncxample, the CDR of non-human origin is
obtained from murine donor antibody ACI-01-Ab7C2 (also named “mC2” throughout the
application) deposited 01 December 2005 with the “Deutsche Sammlung von
Mikroorganismen und Zellkulturen GmbH (DSMZ) in Braunschweig, Mascheroder Weg 1 B,
38124 Branuschweig, under the provisions of the Budapest Treaty under accession no DSM
ACC2750).

[0057] Also the use of lipid A as part of the immunization protocol may have contributed to
a shift in the epitopic region.

[6058] In a specific embodunenterample, the vertiondisclosure relates to a humanized
antibody or a fragment thereof comprising integrated into human- or primate-derived
framework regions at least one peptide with an amino acid sequence selected from the group
of sequences consisting of SEQ ID NO: 2 representing CDR2 and SEQ 1D NO: 3
representing CDR3 of the Heavy Chain Variable Region (HCVR) and SEQ ID NO: 4
representing CDR1 of the Light Chain Variable Region (LCVR).
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[0059] In another embodimentoxample, the iventiondisclosure relates to a humanized
antibody or a fragment thereof, wherein said humanized antibody comprises integrated into
human- or primate-derived heavy chain framework regions at least one peptide with an amino
acid sequence selected from the group of sequences consisting of SEQ ID NO: 2 representing
CDR2 and SEQ ID NO: 3 representing CDR3 of the Heavy Chain Variable Region (HCVR).
[0060] In still another emnbodimrentexample, the smventiondisclosure relates to a humanized
antibody or a fragment thereof, wherein said humanized antibody comprises integrated into
human- or primate-derived light chain framework regions a peptide with an amino acid
sequence of SEQ ID NO: 4 representing CDR1 of the Light Chain Variable Region (LCVR).

[0061] In particular, the inventiondisclosure relates to a Light Chain Variable Region
(LCVR) comprising integrated into human- or primate-derived framework regions at least
one peptide with an amino acid sequence of SEQ ID NO: 4 representing CDR1 of the Light
Chain Variable Region (LCVR).

[0062] In another specific smbedimentcxample, the inventiondisclosure relates to a Heavy

Chain Variable Region (HCVR) comprising integrated into human- or primate-derived
framework regions at least one peptide with an amino acid sequence selected from the group
of sequences consisting of SEQ ID NO: 2 representing CDR2 and SEQ ID NO: 3
representing CDR3 of the Heavy Chain Variable Region (HCVR).

[0063) The nventiondisclosure 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:1 representing CDR1, SEQ ID NO: 2
representing CDR2 and SEQ ID NO: 3 representing CDR3 of the Heavy Chain Variable
Region (HCVR) and SEQ ID NO: 4 representing CDR1, SEQ ID NO: 5 representing CDR2
and SEQ ID NO: 6 representing CDR3 of the Light Chain Variable Region (LCVR) wherein
the same CDR cannot be present twice in the antibody. In particular, if the at least two CDRs
present are both CDRs of the Light Chain Variable Region (LCVR), at least on of said CDRs
must be CDR1 represented by SEQ ID NO: 4.

[0064] Also comprised by the smwentiondisclosure is a humanized antibody or a fragment
thereof comprising integrated into human- or primate-derived heavy chain framework regions at
least two peptides with an amino acid sequence selected from the group of sequences consisting

of
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SEQ ID NO: 1 representing CDR1, SEQ ID NO: 2 representing CDR2 and SEQ ID NO: 3
representing CDR3 of the Heavy Chain Variable Region (HCVR), but particularly a
humanized antibody or a fragment thereof wherein the same CDR cannot be present twice in
the antibody.

[6065] In particular, the #ventiondisclosure relates to a Heavy Chain Variable Region
(HCVR) comprising integrated into human- or primate-derived heavy chain framework
regions at least two peptides with an amino acid sequence selected from the group of
sequences consisting of SEQ ID NO: 1 representing CDR1, SEQ ID NO: 2 representing
CDR2 and SEQ ID NO: 3 representing CDR3 of the Heavy Chain Variable Region (HCVR).
[0666] In a further embodimenicxample, the investondisclosure relates to a humanized
antibody or a fragment thereof, comprising integrated into human- or primate-derived light
chain framework regions at least two peptides with an amino acid sequence selected from the
group of sequences consisting of SEQ ID NO: 4 representing CDR1, SEQ ID NO: 5
representing CDR2 and SEQ ID NO: 6 representing CDR3 of the Light Chain Variable
Region (LCVR).

(0067} In particular, the wventiondisclosure relates to a Light Chain Variable Region
(LCVR), which has integrated into human- or primate-derived light chain framework regions
at least two peptides with an amino acid sequence selected from the group of sequences
consisting of SEQ ID NO: 4 representing CDR1, SEQ ID NO: S 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 CDRI1 represented by SEQ ID NO: 4.

[0068] The wrventiondisclosure also relates to a humanized antibody or a fragment thereof,
comprising integrated mnto human- or primate-derived heavy chain framework regions
peptides with an amino acid sequence of SEQ 1D NO: 1 representing CDR1, SEQ ID NO: 2
representing CDR2 and SEQ ID NO: 3 representing CDR3 of the Heavy Chain Variable
Region (HCVR), particularly in the order indicated above.

[0069] In particular, the inventiondisclosure relates to a Heavy Chain Variable Region (HCVR)
comprising integrated into human- or primate-derived heavy chain framework regions peptides
with an amino acid sequence of SEQ ID NO: 1 representing CDR1, SEQ ID NO: 2 representing
CDR2 and SEQ ID NO: 3 representing CDR3 of the Heavy Chain Variable Region (HCVR),

particularly in the order indicated above.
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[0070] Also comprised by the isventiondisclosure is a humanized antibody or a fragment
thereof comprising integrated into human- or primate-derived light chain framework regions
peptides with an amino acid sequence of SEQ ID NO: 4 representing CDR1, SEQ ID NO: 5
representing CDR2 and SEQ ID NO: 6 representing CDR3 of the Light Chain Variable
Region (LCVR), particularly in the order indicated above.

[6071] In particular, the inventiendisclosure 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 1D NO: 4 representing CDR1, SEQ ID NO: 5
representing CDR2 and SEQ ID NO: 6 representing CDR3 of the Light Chain Variable
Region (LCVR), particularly in the order indicated above.

[6072] The inventiondisclosure also relates to a humanized antibody or a fragment thereof,
which comprises integrated into human- or primate-derived framework regions at least three
peptides with an amino acid sequence selected from the group of sequences consisting of
SEQ ID NO: 1 representing CDR1 , SEQ ID NO: 2 representing CDR2 and SEQ 1D NO: 3
representing CDR3 of the Heavy Chain Variable Region (HCVR) and SEQ ID NO: 4
representing CDR1, SEQ ID NO: 5 representing CDR2 and SEQ ID NO: 6 representing
CDR3 of the Light Chain Variable Region (LCVR), but particularly a humanized antibody or
a fragment thereof wherein the same CDR cannot be present twice in the antibody.

[00673] IssAnother embodimentthe-inventionexample relates to a humanized antibody or a
fragment thereof, which antibody comprises integrated into human- or primate-derived
framework regions at least four peptides with an amino acid sequence selected from the
group of sequences consisting of SEQ ID NO: 1 representing CDR1 , SEQ ID NO: 2
representing CDR2 and SEQ ID NO:3 representing CDR3 of the Heavy Chain Variable
Region (HCVR) and SEQ ID NO: 4 representing CDR1, SEQ ID NO: 5 representing CDR2
and SEQ ID NO: 6 representing CDR3 of the Light Chain Variable Region (LCVR), but

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

present twice in the antibody.
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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
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CDR2 and SEQ ID NO:3 representing CDR3 of the Heavy Chain Variable Region (HCVR)
and SEQ ID NO: 4 representing CDR1, SEQ ID NO: 5 representing CDR2 and SEQ ID NO:
6 representing CDR3 of the Light Chain Variable Region (LCVR), but particularly a
humanized antibody or a fragment thereof wherein the same CDR cannot be present twice in
the antibody.

[0075] In still anther embodisnenicxample, the isvestendisclosure 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
CDRI1, SEQ ID NO: 2 representing CDR2 and SEQ ID NO: 3 representing CDR3 of the
Heavy Chain Variable Region (HCVR) and SEQ ID NO: 4 representing CDR1, SEQ ID NO:
S representing CDR2 and SEQ ID NO: 6 representing CDR3 of the Light Chain Variable
Region (LCVR).

[6076] In a specific embadimentexample, the srventisndisclosure 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).

[6077] In another specific embeodimentexample, the inventiondisclosure relates to a
humanized antibody, a Heavy Chain Variable Region (HCVR) or a fragment thereof, wherein
said humanized antibody, Heavy Chain Variable Region (HCVR) or fragment thereof
comprises integrated into human- or primate-derived heavy chain framework regions at least
a peptide with an amino acid sequence of SEQ ID NO: 3 representing CDR3 of the Heavy
Chain Variable Region (HCVR).

[60078] In another specific esmbeodimentexample, the sventiondisciosure 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 CDR1 and SEQ ID NO: 2 representing
CDR2 of the Heavy Chain Variable Region (HCVR).
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[6079] In another specific embedimentexample, the mventiondisclosure relates to a
humanized antibody, a Heavy Chain Variable Region (HCVR) or a fragment thereof, which
antibody, Heavy Chain Variable Region (HCVR) or fragment thereof comprises integrated
into human- or primate-derived heavy chain framework regions at least two peptides with an
amino acid sequence of SEQ ID NO: 1 representing CDR1 and SEQ ID NO: 3 representing
CDR3 of the Heavy Chain Variable Region (HCVR).

[0080] In another specific embedimentexample, the ssvertiendisclosure relates to a
humanized antibody, a Heavy Chain Variable Region (HCVR) or a fragment thereof, which
antibody, Heavy Chain Variable Region (HCVR) or fragment thereof comprises integrated
into human- or primate-derived heavy chain framework regions at least two peptides with an
amino acid sequence of SEQ ID NO: 2 representing CDR2 and SEQ ID NO: 3 representing
CDR3 of the Heavy Chain Variable Region (HCVR).

[0081] In another specific esbodimenterample, the #nventiondisclosure relates to a
humanized antibody or a fragment thereof comprising variable regions with human- or
primate-derived framework regions and at least one CDR with an amino acid sequence
selected from the group consisting of SEQ 1D NO:1 representing CDR1 of the Heavy Chain
Variable Region (HCVR), SEQ ID NO:2 representing CDR2 of the Heavy Chain Variable
Region (HCVR), and SEQ ID NO: 4 representing CDR1 of the Light Chain Variable Region
(LCVR).

[0082] In another specific embedimentexample, the mwentiondisclosure 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 CDR1 and SEQ ID NO: 5 representing
CDR2 of the Light Chain Variable Region (LCVR).

[0083] In another specific embedimentexample, the sventiondisclosure 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 CDR1 and SEQ ID NO: 6 representing
CDR3 of the Light Chain Variable Region (LCVR).
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[0084] Further comprised by the mventiendisclosure is a humanized antibody or a fragment
thereof, wherein both the Heavy Chain Variable Region (HCVR) and the Light Chain
Variable Region (LCVR) of the mouse C2 antibody each contributes at least one of its CDR
regions to the at least two CDR regions of the humanized antibody. The resulting humanized
antibody or a fragment thereof thus may comprise

-at least an amino acid sequence of SEQ ID NO: 1 representing CDR1 (HCVR) in
combination with an amino acid sequence of SEQ ID NO: 4 representing CDR1 (LCVR),

-at least an amino acid sequence of SEQ ID NO: 2 representing CDR2 (HCVR) in
combination with an amino acid sequence of SEQ 1D NO: 4 representing CDR1 (LCVR);

-at least an amino acid sequence of SEQ ID NO: 3 representing CDR3 (HCVR) in
combination with an amino acid sequence of SEQ ID NO: 4 representing CDR1 (LCVR);

-at least an amino acid sequence of SEQ ID NO: 1 representing CDR2 (HCVR) in
combination with an amino acid sequence of SEQ ID NO: 5 representing CDR1 (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: S representing CDR2 (LCVR);

-at least an amino acid sequence of SEQ ID NO:2 representing CDR2 (HCVR) in
combination with an amino acid sequence of SEQ ID NO: 6 representing CDR3 (LCVR);

-at least an amino acid sequence of SEQ ID NO:1 representing CDR3 (HCVR) in
combination with an amino acid sequence of SEQ ID NQO: 6 representing CDR1 (LCVR);

-at least an amino acid sequence of SEQ ID NO: 3 representing CDR3 (HCVR) in
combination with an amino acid sequence of SEQ ID NO: 5 representing CDR2 (LCVR);

-at least an amino acid sequence of SEQ ID NO: 3 representing CDR3 (HCVR) in
combination with an amino acid sequence of SEQ ID NO: 6 representing CDR3 (LCVR).
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.

[6086] In a further emsbodizmentexample, the ssventiendisclosure relates to a chimeric antibody
or a fragment thereof, or a humanized antibody or a fragment thereof, wherein at least one,
particularly at least one but not more than 5, more particularly at least one but not more than 4,
even more particularly at least one but not more than 3, but especially at least one but not more

than 2,
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of the amino acids representative of the light chain and/or heavy chain CDR regions as given
in SEQ ID NOs: 1 — 6 is changed through a conservative substitution such that the antibody
maintains its full functionality.

[6087] In particular, the inventiendisclosure 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, Gln and Glu, particularly
by Arg.

[6088] In particular, the iventiendisclosure 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, Gln and Glu, particularly by
Arg.

[6089] In another embedimentexample, the inventiondisclosure relates to a chimeric
antibody or a fragment thereof, or a humanized antibody or a fragment thereof, wherein in
CDR2 of the light chain variable region (LCVR) as given in SEQ ID NO: 5, the Ser at Kabat
position 53 is replaced by an amino acid residue selected from the group consisting of Asn or
Thr, but particularly by Asn.

[0090] In particular, the isverntiondisclosure relates to a light chain variable region (LCVR)
wherein in CDR2 as given in SEQ ID NO: 5, the Ser at Kabat position 53 is replaced by an
amino acid residue selected from the group consisting of Asn or Thr, but particularly by Asn.
[0091] In one embediment-oftheinventioncrample, a chimeric antibody or a fragment
thereof, or a humanized antibody or a fragment thereof is provided, wherein the Heavy Chain
Variable Region (HCVR) has an amino acid sequence that is 90%, particularly 95%, more
particularly 98% identical to the sequence given in SEQ ID NO: 15 and 16, respectively.
[0092] In another embediment-ot-the-rventionexample, a chimeric antibody or a fragment
thereof, or a humanized antibody or a fragment thereof is provided, wherein the Light Chain
Variable Region (LCVR) has an amino acid sequence that is 90%, particularly 95%, more
particularly 98% identical to the sequence given in SEQ ID NO: 12 and 13, respectively.
[0093] In still another embediment-sithe-tnventioncxample, a humanized antibody or a
fragment thereof is provided, wherein at least two, but especially three, of the CDR regions of the

Heavy Chain Variable Region (HCVR) have an amino acid sequence that is 90%, particularly
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95%, more particularly 98% identical to the corresponding CDR region as given in SEQ ID
NO:1-3.

[6094] In a further embodiment-ofthe-invendoncxamplie, 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 (ILCVR) have an amino acid sequence that is 90%,
particularly 95%, more particularly 98% identical to the corresponding CDR region as given
in SEQ ID NO: 4 - 6.

[0095] In still another embeodimenicxample, the mventiondisclosure relates to a chimeric
antibody or a fragment thereof, or a humanized antibody or a fragment thereof according to
the present-investiondisclosure as described herein before wherein the Heavy Chain Variable
Region (HCVR) has an amino acid sequence that is 90%, 91%, 92%, 93%, 94%, 95%, 96%,
97%, 98% or 99% identical to the sequence given in SEQ ID NO: 15 and 16, respectively.

[6096] In still another embedimentexampie, the wventiondisclosure relates to a chimeric

Region {LCVR) has an amino acid sequence that is 90%, 91%, 92%, 93%, 94%, 95%, 96%,
97%, 98% or 99% identical to the sequence given in SEQ ID NO: 12 and 13, respectively.

[6097] In still another embedimenteorample, the ventiendisclosure relates to a chimeric

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.

[6098] In still another embodimenicxample, the isventdondisclosure relates to a chimeric

kool ol 4N AN L

antibody or a fragment thereof, or a humanized antibody or a fragment thereof according to
the preseatisventiondisclosure 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.
[6099] In still another embedimentexample, the taventiendisclosure relates to a humanized

antibody according to the present-inventiendisclosure and as described herein before, wherein at

least one of the
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amino acids representative of the acceptor framework sequences obtained from human
germline Vy and Vi sequences, respectively is changed through a substitution to an amino
acid from the corresponding region of murine antibody ACI-01-Ab7C2 or a substitution
conservative thereto.

[0100] In particular, the isventiondisclosure relates to a humanized antibody, wherein the
Trp in Kabat position 47 in the acceptor framework sequence obtained from human germline
Vi sequences of KABAT subgroup Vylll of the Heavy Chain Variable Region as shown in
SEQ ID NO: 15 is replaced by an amino acid selected from the group consisting of Leu,
norleucine, lle, Val, Met, Ala, and Phe, particularly Leu and Ile, but especially Leu.

[0101] The investiondisclosure further relates to a humanized antibody, wherein the Arg in
Kabat position 94 in the acceptor framework sequence obtained from human germline Vy
sequences of KABAT subgroup VylIl of the Heavy Chain Variable Region as shown in SEQ
ID NO: 15 1s replaced by an amino acid selected from the group consisting of Ser and Thr,
but especially by Ser..

{0102] In still another emsbodimentoxample, the imverntiondisclosure relates to a humanized
antibody, wherein the Trp in Kabat position 47 in the acceptor framework sequence obtained
from human germline Vy sequences of KABAT subgroup Vylll of the Heavy Chain Variable
Region as shown in SEQ ID NO: 15 is replaced by an amino acid selected from the group
consisting of Leu, norleucine, Ile, Val, Met, Ala, and Phe, particularly Leu and Ile, 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.

[6103] The isventiendisciosure further relates to a humanized antibody, wherein the Gin in

Kabat position 45 in the acceptor framework sequence obtained from human germline Vi
sequences of KABAT subgroup Vil of the Light Chain Variable Region as shown in SEQ
ID NO: 12 is replaced by an amino acid selected from the group consisting of Lys, Arg, Gln,
and Asn, particularly by Lys and Arg, but especially by Lys.

Kabat position 50 in the acceptor framework sequence obtained from human germline Vg
sequences of KABAT subgroup VII of the Light Chain Variable Region as shown in SEQ
ID NO: 12 is replaced by an amino acid selected from the group consisting of Lys, Arg, Gin,
and Asn, particularly by Lys and Arg, but especially by Lys.
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Kabat position 87 in the acceptor framework sequence obtained from human germline Vg
sequences of KABAT subgroup ViII of the Light Chain Variable Region as shown in SEQ ID
NO: 12 is replaced by an amino acid selected from the group consisting of Phe, Leu, Val, lle,
and Ala, particularly by Leu and Phe, but especially by Phe,

[0106] In still another smbedimentexample, the vventiendisclosure relates 10 a humanized
antibody, wherein the Asn in Kabat position 53 in the acceptor framework sequence obtained
from human germline Vi sequences of KABAT subgroup ViII of the Light Chain Variable
Region as shown in SEQ ID NO: 12 may be replaced by an amino acid selected from the group
consisting of Gln, His, Lys and Arg, but especially by His and Gln.

[0107] In still another embedimentexample, the fventiondisclosure relates to a humanized
antibody, wherein the Trp in Kabat position 47 in the acceptor framework sequence obtained
from human germline Vy sequences of KABAT subgroup Vylll of the Heavy Chain Variable
Region as shown in SEQ ID NO: 15 is replaced by an amino acid selected from the group
consisting of Leu, norleucine, lle, Val, Met, Ala, and Phe, particularly Leu and Ile, but especially
Leu and the Arg in Kabat position 94 in the acceptor framework sequence obtained from human
germline Vi sequences of KABAT subgroup VylIl of the Heavy Chain Variable Region as
shown in SEQ ID NO: 15 is replaced by an amino acid selected from the group consisting of Ser
and Thr, but especially by Ser, and the Tyr in Kabat position 87 in the acceptor framework
sequence obtained from human germline Vi sequences of KABAT subgroup VI of the Light
Chain Variable Region as shown in SEQ ID NO: 12 is replaced by an amino acid selected from
the group consisting of Phe, Leu, Val, lle, and Ala, particularly by Leu and Phe, but especially
by Phe.

[0108] In still another emsbodimentorample, the snvestondisclosure relates to a humanized
antibody, wherein the Trp in Kabat position 47 in the acceptor framework sequence obtained
from human germline Vy sequences of KABAT subgroup VIl of the Heavy Chain Variable
Region as shown in SEQ ID NO: 15 is replaced by an amino acid selected from the group
consisting of Leu, norleucine, lle, Val, Met, Ala, and Phe, particularly Leu and Ile, but especially
Leu.

[0109] In still another embeodimentoxample, the invertisndisclosure relates to a humanized

antibody, wherein the Arg in Kabat position 94 in the acceptor framework sequence obtained
from human germline Vy sequences of KABAT subgroup VylIl of the Heavy Chain Variable

Region as
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shown in SEQ ID NO: 15 is replaced by an amino acid selected from the group consisting of
Ser and Thr, but especially by Ser.

antibody, wherein the Trp in Kabat position 47 in the acceptor framework sequence obtained
from human germline Vy sequences of KABAT subgroup Vylll of the Heavy Chain Variable
Region as shown in SEQ ID NO: 15 is replaced by Leu and lle, but especially Leu and the
Arg in Kabat position 94 in the acceptor framework sequence obtained from human germline
Vg sequences of KABAT subgroup VyllI of the Heavy Chain Variable Region as shown in
SEQ ID NO: 15 is replaced by Ser.

antibody, wherein the Tyr in Kabat position 87 in the acceptor framework sequence obtained
from human germline Vi sequences of KABAT subgroup VIl of the Light Chain Variable
Region as shown in SEQ ID NO: 12 is replaced by Phe.

[0112] In still another embodimenterample, the investiondisclosure relates to a humanized
antibody, wherein the Trp in Kabat position 47 in the acceptor framework sequence obtained
from human germline Vi sequences of KABAT subgroup VyllIl of the Heavy Chain Variable
Region as shown in SEQ ID NO: 15 is replaced by Leu and Ile, but especially Leu and the
Arg in Kabat position 94 in the acceptor framework sequence obtained from human germline
Vy sequences of KABAT subgroup Vylll of the Heavy Chain Variable Region as shown in
SEQ ID NO: 15 is replaced by Ser and the Tyr in Kabat position 87 in the acceptor
framework sequence obtained from human germline Vi sequences of KABAT subgroup VIl
of the Light Chain Variable Region as shown in SEQ ID NO: 12 is replaced by Phe.

[0113] In a specific embodimentoxample, the mventiondisclosure relates to the light chain
variable region of SEQ ID NO: 12.

[0114] In another specific ersbadiment-atfthetnventiongxample, a humanized antibody is

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

[0116]
provided, which comprises the complete light chain variable region including signal

sequences as shown in SEQ 1D NO: 13.
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[0117] In another specific embediment-of-the-nventionexample, a humanized antibody is
provided, which comprises the light chain variable region of SEQ ID NO: 12 and the light
chain constant region of SEQ ID NO: 14,

[0118] In another specific embodiment-ofthesnventionexample, 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.

[0129] In a specific embadimentozample, the svventiondisclosure relates to the heavy chain

[0122] In another specific embedimentofthe-dnvenstioncxample, a humanized antibody is
provided, which comprises the complete heavy chain variable region including signal
sequences as shown in SEQ ID NO: 16.

[6123] In another specific smbodiment-oi-thespvensonerample, a humanized antibody 1s
provided, which comprises the heavy chain variable region of SEQ ID NO: 15 and the heavy
chain constant region of SEQ ID NO: 17.

[0124] In another specific ambeodiment-oftheinventionexample, a humanized antibody is
provided, which comprises the heavy chain variable region of SEQ ID NO: 16 and the heavy
chain constant region of SEQ ID NO: 17.

[0125] In one embedimentexample the humanized antibody according to the

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} polymeric soluble amyloid peptide
comprising a plurality of said AP monomeric units, but especially with an AB,.4, monomeric
and/or an AB polymeric soluble amyloid peptide comprising a plurality of said AB.4
monomeric units, particularly at a molar concentration ratio of antibody to AB1-42 of up to

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

aggregation of the A monomers to high molecular polymeric fibrils.
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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 28°C and 40°C, particularly of between
32°C and 38°C, more particularly at 37°C.

[0127] In a specific embodiment-of-theinventioncyample, co-incubation with amyloid
monomeric and/or polymeric soluble amyloid peptides is accomplished for 24 hours at a
temperature of 37°C.

{0128] In particular, the antibody, particularly the humanized antibody according to the
binds to AB;.4; monomeric peptide and/or AP polymeric soluble amyloid peptide comprising
a plurality of said AB;.4» monomeric units and, upon co-incubation with AB;_4 monomeric
peptide and/or AP polymeric soluble amyloid peptide comprising a plurality of said ABy.4,
monomeric units inhibits the aggregation of the A} monomers and/or polymers to high

molecular polymeric fibrils.

P

functional parts thereof inhibits the aggregation of the AB monomers and/or A soluble
polymers comprising a plurality of said AP monomeric units to high molecular polymeric
fibrils by at least 50%, particularly by at least 60%, particularly by at least 65%, more
particularly by at least 75%, even more particularly by at least 80%, but especially by at least
85%-90%, or more as compared to the respective amyloid peptide monomers incubated in
buffer (control), at a molar concentration ratio of antibody to A$1-42 of up to 1:1000,
particularly at a molar concentration ratio of between 1:10 and 1:100, but especially at a
molar concentration ratio of 1:10.

[0130] In a specific embodiment-ettheinventioncrample, the antibody, particularly the
equivalent antibody or functional parts thereof inhibits the aggregation of the A monomers
and/or A soluble polymers comprising a plurality of said Ap monomeric units to high
molecular polymeric fibrils by at least 30% at a molar concentration ratio of of antibody to
AP1-42 of 1:100.
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[6131] In another specific embodiment-oftheinventionexample, the antibody, particularly
the humanized antibody according to the isventiendisclogure including any functionally
equivalent antibody or functional parts thereof inhibits the aggregation of the AB monomers
and/or AP soluble polymers comprising a plurality of said A monomeric units to high
molecular polymeric fibrils by at least 80% at a molar concentration ratio of of antibody to
APB1-42 of 1:10.

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
amyloid plaques, particularly the amyloid form (1-42), which is know to become insoluble by
change of secondary conformation and to be the major part of amyloid plaques in brains of
diseased animals or humans.

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

by density-gradient ultracentrifugation followed by a SDS-PAGE sedimentation analysis on a
preformed gradient and/or by a thioflavin T (Th-T) fluorescent assay.

[0134] In one embodunestexample, the sventiondisclosure relates to an antibody,
particularly a humanized antibody as described herein including any functionally equivalent
antibody or functional parts thereof, which antibody, upon co-incubation, particularly at a
molar concentration ratio of between 1:10 and 1:1000, more particularly at a ratio of 1:100
with preformed high molecular polymeric amyloid fibrils or filaments formed by the
aggregation of A} 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 APi.4» 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.

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

and the disaggregation potential of the antibody, respectively, is determined by thioflavin T
(Th-T) fluorescent assay.

[0137] In another specific embodunentexample, the antibody according to the

amyloid fibrils or filaments for 12 hours to 36 hours, particularly for 18 hours to 30 hours,
more particularly for 24 hours at a temperature of between 28°C and 40°C, particularly of
between 32°C and 38°C, more particularly at 37°C.

[0138} In particular, the co-incubation with preformed high molecular polymeric amyloid
fibrils or filaments is done for 24 hours at a temperature of 37°C.

[0139] In a specific embedimentot-the-inventiorexample, the antibody, particularly the

humanized antibody according to the inventiondisclosure 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
AB1-42 of 1:100.

[0140] In another specific embodimentofthe-nventioncyample, the antibody, particularly

equivalent antibody or functional parts thereof is capable of disaggregating the preformed
polymeric fibrils or filaments by at least 32% at a molar concentration ratio of antibody to
AP1-42 of 1:10.

[0141] Through the disaggregation of amyloidogenic polymeric fibrils or filaments the
antibodies according to the present inventiendisclosure 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.

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

suffering from a disease or condition leading to increased concentration of A in the brain.
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is bi-effective in that it exhibits both an aggregation inhibition property as well as a

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

and as described herein before, which antibody, upon co-incubation with amyloid monomeric
and/or polymeric soluble amyloid peptides, particularly with B-amyloid monomeric peptides
such as, for example, AB monomeric peptides 1-39; 1-40, 1-41, or 1-42, and/or a polymeric
soluble B-amyloid peptide comprising a plurality of said AP monomeric units, but especially
with an AB;4; monomeric and/or an AP polymeric soluble amyloid peptide comprising a
plurality of said A4, monomeric units, inhibits the aggregation of the AB monomers into
high molecular polymeric fibrils or filaments and, in addition, upon co-incubation with
preformed high molecular polymeric amyloid fibrils or filaments formed by the aggregation
of amyloid monomeric peptides, particularly p-amyloid monomeric peptides such as, for
example, Ap monomeric peptides 1-39; 1-40, 1-41, or 1-42, but especially AB,.4, monomeric
peptides, is capable of disaggregating the preformed polymeric fibrils or filaments.

[0145] In another aspestexample, the isvensiendisclosure relates to a chimeric antibody or a
fragment thereof, or a humanized antibody or a fragment thereof according to the present
wsentiendisclosure and as described herein before, which antibody is capable of inducing a
transition of the B-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
Vall2 of the AP protein, which leads to an increase of the random coil conformation at the
expense of the B-sheet conformation and an improved solubilization of the preformed high
molecular polymeric amyloid fibrils or filaments. In particular the decrease of the B-sheet
conformation amounts to at least 30%, particularly to at least 35%, and more particularly to at
least 40% and more as compared to the respective preformed amyloid polymeric fibrils or

filaments incubated in buffer (control).
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[0146] The antibody’s potential in inducing a transition in the secondary structure is
determined by solid state 13C NMR spectroscopy but, in particular, by measuring the integral
intensities of the conformations of Tyr 10 and Val 12 CB in the AB;.4; peptide.

[6147] In a further embodiment-sfthednventionexamnple, a chimeric antibody or a fragment

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

chain or a fragment thereof or at least one heavy chain or a fragment thereof, wherein said
antibody or fragment binds to an Ap monomer with a binding affinity of at least about 1 x 10
" to at least about 1 x 1072, particularly of at least about 1 x 107 to at least about 1 x 107",
more particularly of at least about 1 x 10” to at Jeast about 1 x 10™°, even more particularly
of at least about 1 x 10® to at least about 2 x 10™ but, preferably, does not show any
significant cross-reactivity with amyloid precursor protein (APP).

[0148] In another embeodiment-ofthe-inventiengxample, a chimeric antibody or a fragment
thereof, or a humanized antibody or a fragment thereof according to the present

chain or a fragment thereof or at least one heavy chain or a fragment thereof, wherein said
antibody or fragment binds to an A fiber, fibril or filament with a binding affinity of at least
about 1 x 107 to at least about 1 x 1072, particularly of at least about 1 x 10 to at least about
1 x 10", more particularly of at least about 1 x 10 to at least about 1 x 107", even more
particularly of at least about 2 x 10 to at least about 5 x 107, but, preferably, does not show
any significant cross-reactivity with amyloid precursor protein (APP).

[0149] In another embediwentexample, the antibody according to the inventiendisciosure
and as described herein before or a fragment thereof, exhibits an binding affinity to an A
fiber, fibril or filament which is at least 10 times, particularly at least 15 times, more
particularly at least 20 times, but especially at least 25 times higher than the binding affinity
to an AP monomer.

[0150] In still another embodimenterample, a chimeric antibody or a fragment thereof, or a
humanized antibody or a fragment thereof is provided as described herein before, which
antibody substantially binds to aggregated A, including AP plaques, in the mammalian,
partiéularly the human brain but, preferably, does not show any significant cross-reactivity

with amyloid precursor protein (APP).
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[0151] In another aspect-ettheinventiongnample, the chimeric antibody or a fragment thereof,
or a humanized antibody or a fragment thereof 1s provided as described herein before, which
antibody substantially binds to soluble polymeric amyloid, particularly amyloid B (AB), including
AP monomers, in the mammalian, particularly the human brain but, preferably, does not show
any significant cross-reactivity with amyloid precursor protein (APP).

[0152] Further provided is a chimeric antibody or a fragment thereof, or a humanized antibody
or a fragment thereof according to the #swentisndisciosurc and as described herein before, which
antibody significantly reduces AP plaque burden in the mammalian, particularly the human brain.
This can be achieved by either binding of the antibody to the plaque or by shifting the equilibrium
between amyloid, particularly amyloid B (AP), in its insoluble and aggregated state towards its
soluble form by disaggregating fibers to soluble poly- and monomeric forms by inducing a shift
in conformation and binding and stabilizing the disaggregated and solubilized amyloid forms,
particularly amyloid B (AB) forms, in the tissue and/or body fluids of a subject, including a
mammal and a human, particularly the brain of the subject. Through the activity of the antibody
according to the smventiondisciosure the peripheral clearing and catabolism is thus favored rather
than deposition within the tissue and/or body fluids of the subject, particularly the brain. The
beneficial effect of the antibody according to the invention-disclosure can thus be obtained
without binding of the antibody to the plaque.

[0153] Through this stabilizing activity, the antibody according to the inventiendisclosure 18
able to neutralize the toxic effects of the polymeric and less aggregated soluble amyloid protein,
particularly amyloid  (AP) protein, in the tissue and/or body fluids of a subject, particularly of a

mammal, and even more particularly of a human. In a specific embodiment-efthe

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
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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 AP antigen which is at least 5 times, particularly at least 8 times, more particularly at least
10 times, but especially at least 15 times higher than that of the mouse donor antibody.

[0155] The antibody efthisinventionas described herein can be, in one

smbodimenterample, a whole antibody (e.g., with two full length light chains and two full
length heavy chains) of any isotype and subtype (e.g., IgM, IgD, 1gG1, IgG2, 1gG3, IgG4,
IgE, IgAl and IgA2); but especially an antibody of the IgG4 isotype; alternatively, in another

antibodies described herein. In one embedimeni-oftheinventioncxample, the fragment is
selected from the group consisting of a Fab fragment, a Fab’ fragment, a F(ab),fragment, and
a F, fragment, including the products of an Fab immunoglobulin expression library and
epitope-binding fragments of any of the antibodies and fragments mentioned above.

[0157] In another embedumeniexample, the antibody or antigen-binding fragment of the
inventiondisclosure is conjugated to polyethylene glycol. In yet another embodinrentoxample, the
constant region of the antibody of the inventiendisclosure is modified to reduce at least one

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

another embedimentegample, the antibody or antigen-binding fragment of the

SRR

meentondisclosure comprises a Fo region having an altered effector function.

[0158] The ventendisclosure further relates to a nucleotide molecule comprising a nucleotide

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

[0159] In particular, the sventiondisclosure relates to a nucleotide molecule comprising a
nucleotide sequence encoding a stretch of contiguous amino acid molecules as given in SEQ ID
NO: 2 and 3, respectively, or the complementary sequence, representing the Complementarity
Determining Regions (CDRs) 2 and 3 of the Heavy Chain Variable Region (HCVR).

[0160] More particularly, the imventiondisciosure 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 the complementary sequence, representing the Complementarity Determining Regions

(CDRs) 1 of the Light Chain Variable Region (LCVR).
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{0161] In another embadiment-obthe-tmventionexample a nucleotide molecule is provided

comprising a nucleotide sequence as given in SEQ ID NO: 18 and SEQ ID NO: 19, or the
complementary sequence, encoding the amino acid sequence of CDR 2 and CDR 3, respectively,

of the Heavy Chain Variable Region (HCVR).

[0162] In another embadisnent-ofthe-ventionexample a nucleotide molecule is provided

comprising a nucleotide sequence as given in SEQ ID NO: 20, or the complementary sequence,
encoding the nucleotide sequence of CDR 1 of the Light Chain Variable Region (LCVR).
[0163] In another embodiment-otthe-tnventionexarple a nucleotide molecule is provided
comprising a nucleotide sequence of SEQ ID NO: 21, or the complementary sequence, encoding
the light chain variable region.

[0164] In another embodiment-etthe-imventoncxample a nucleotide molecule is provided
comprising a nucleotide sequence of SEQ ID NO: 22, or the complementary sequence, encoding
the complete light chain variable region including signal sequences.

[0165] In another embeodiment-ofthe-mventiongxample a nucleotide molecule is provided
comprising a nucleotide sequence encoding the light chain variable region of SEQ ID NO: 22 and
the light chain constant region of SEQ ID NO: 23. The invention also comprises the

complementary strand of said nucleotide moiecule.

{0166] In another embadimentofthednvestiongrample a nucleotide molecule is provided
comprising a nucleotide sequence of SEQ ID NO: 24 encoding the heavy chain variable region.

[0167] In another smbedimentaftheipvestiensiample 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 wmventiondisclosure also comprises the complementary

strand of said nucleotide molecule.

[0168] In another embeodiment-of-the-ipventioncrample a nucleotide molecule is provided

comprising a nucleotide sequence encoding the heavy chain variable region of SEQ ID NO: 25

hybridizes to one of the above-described antibody-encoding nucleotide sequences of the

sventendisclosure,
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particularly to the complementary strand thereof, either in isolation or as part of larger
nucleotide molecule.

[0170] In particular, the ssventiendisclosure relates to a nucleotide sequence that hybridizes
under conventional hybridization conditions, particularly under stringent hybridization
conditions, to any of the nucleotide sequences given in SEQ ID NOs: 18-26 and 29 - 32,
particularly to the complementary strand thereof.

[0171] In another embsodunentofthenventionoumple

comprising the nucieic acid molecule according to the #vventien-disclosure and as mentioned

herein before.

____ 2R

chimeric antibody or a fragment thereof, or a humanized antibody or a fragment thereof
according to the imventiondisclosure and as described herein before including any
functionally equivalent antibody or any derivative or functional parts thereof, in a
therapeutically effective amount, in particular a composition which is a pharmaceutical or
therapeutic composition, optionally further comprising a pharmaceutically acceptable carrier.
[0174] In another embodigent-of-thenventionexample, said composition comprises the
antibody in a therapeutically effective amount.

[0175] Further comprised by the isventisndisclosure is a composition comprising an

3

antibody, particularly a monoclonal antibody according to the inventiondisciosure, but

particularly a chimeric antibody or a fragment thereof, or a humanized antibody or a fragment
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 pharmaceutically acceptable carrier and/or a diluent and/or an excipient.

[0176] In particular, the ssvestendisclosure relates to a composition or mixture, wherein the
further biologically active substance is a compound used in the medication of amyloidoses, a
group of diseases and disorders associated with amyloid or amyloid-like protein such as the AR

protein involved in Alzheimer’s disease.
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substance or compound may also be a therapeutic agent that may be used in the treatment of
amyloidosis caused by amyloid B or may be used in the medication of other neurological
disorders.

[6178] 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 mwentiondisclosure or
by an unrelated mechanism of action or by a multiplicity of related and/or unrelated
mechanisms of action.

[0179] Generally, the other biologically active compound may include neutron-
transmission enhancers, psychotherapeutic drugs, acetyicholine esterase inhibitors, calcium-
channel blockers, biogenic amines, benzodiazepine tranquillizers, acetylcholine synthesis,
storage or release enhancers, acetylcholine postsynaptic receptor agonists, monoamine
oxidase-A or —B inhibitors, N-methyl-D-aspartate glutamate receptor antagonists, non-
steroidal anti-inflammatory drugs, antioxidants, and serotonergic receptor antagonists.

[0180] More particularly, the #vestiendisclosure relates to a composition or mixture
comprising at least one compound selected from the group consisting of compounds effective
against oxidative stress, anti-apoptotic compounds, metal chelators, inhibitors of DNA repair
such as pirenzepin and metabolites, 3-amino-1-propanesulfonic acid (3APS), 1,3-
propanedisulfonate (1,3PDS), a-secretase activators, B- and y-secretase inhibitors, tau
proteins, neurotransmitter, -sheet breakers, attractants for amyloid beta clearing / depleting
cellular components, inhibitors of N-terminal truncated amyloid beta including
pyroglutamated amyloid beta 3-42, anti-inflammatory molecules, or cholinesterase inhibitors
(ChEIs) such as tacrine, rivastigmine, donepezil, and/or galantamine, M1 agonists and other
drugs including any amyloid or tau modifying drug and nutritive supplements, and nutritive
optionally, a pharmaceutically acceptable carrier and/or a diluent and/or an excipient.

[0181] The mventiendisciosure further relates to a composition or mixture, wherein the
compound is a cholinesterase inhibitor (ChEIs), particularly a mixture, wherein the
compound is one selected from the group consisting of tacrine, rivastigmine, donepezil,

galantamine, niacin and memantine.
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and/or a diluent and/or an excipient.

{0183] In still another embodimentotthednventionexample compositions are provided that
comprise “atypical antipsychotics” such as, for example clozapine, ziprasidone, risperidone,
aripiprazole or olanzapine for the treatment of positive and negative psychotic symptoms
including hallucinations, delusions, thought disorders (manifested by marked incoherence,

derailment, tangentiality), and bizarre or disorganized behavior, as well as anhedonia,

flattened affect, apathy, and social withdrawal in a subject in need thereof, together with an

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

[0184] In a specific embodimentof iongxample, the compositions and mixtures

and the biologically active substance, respectively, in a therapeutically effective amount.
{0185] Other compounds that can be suitably used in mixtures in combination with the
especially pages 16 and 17) including therapeutic drug targets (page 36-39), alkanesulfonic acids
and alkanolsulfuric acids (pages 39-51), cholinesterase inhibitors {pages 51-56), NMDA receptor
antagonists (pages 56-58), estrogens (pages 58-59), non-steroidal anti-inflammatory drugs (pages
60-61), antioxidants (pages 61-62), peroxisome proliferators-activated receptor (PPAR) agonists
(pages 63-67), cholesterol-lowering agents (pages 68-75); amyloid inhibitors (pages 75-77),
amyloid formation inhibitors (pages 77-78), metal chelators (pages 78-79), anti-psychotics and
anti-depressants {pages 80-82), nutritional supplements (pages §3-89) 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.

[6186] In another embedimentcxample, the wvertiondisclosure relates to a composition
comprising the antibody, particularly a monoclonal antibody according to the
wwestondisclosure, but particularly a chimeric antibody or a fragment thereof, or a humanized

antibody or a fragment thereof
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antibody or a fragment thereof, or a humanized antibody or a fragment thereof according to
the #ventiondisclosure and as described herein before and/or a functional part thereof and/or
a pharmaceutical composition, or a mixture comprising said antibody, for the preparation of a
medicament for treating or alleviating the effects of amyloidoses, a group of diseases and
disorders associated with amyloid plaque formation including secondary amyloidoses and
age-related amyloidoses such as diseases including, but not limited to, neurological disorders
such as Alzheimer’s Disease (AD), Lewy body dementia, Down’s syndrome, hereditary
cerebral hemorrhage with amyloidosis (Dutch type); the Guam Parkinson-Dementia complex;
as well as other diseases which are based on or associated with amyloid-like proteins such as
progressive supranuclear palsy, multiple sclerosis; Creutzfeld Jacob disease, Parkinson's
disease, HIV-related dementia, ALS (amyotropic lateral sclerosis), Adult Onset Diabetes;
senile cardiac amyloidosis; endocrine tumors, and others, including macular degeneration, in

a subject in need thereof.

particularly a chimeric antibody or a fragment thereof, or a humanized antibody or a fragment
thereof according to the inventiendisclosure and as described herein before and/or a functional
part thereof and/or a pharmaceutical composition, or a mixture comprising said antibody and/or a
functional part thereof, particularly in a therapeutically effective amount, for use in a method of
preventing, treating or alleviating the effects of amyloidoses, a group of diseases and disorders
associated with amyloid plaque formation including secondary amyloidoses and age-related
amyloidoses such as diseases including, but not limited to, neurological disorders such as
Alzheimer’s Disease (AD), Lewy body dementia, Down’s syndrome, hereditary cerebral
hemorrhage with amyloidosis (Dutch type); the Guam Parkinson-Dementia complex; as well as
other diseases which are based on or associated with amyloid-like proteins such as progressive
supranuclear palsy, multiple sclerosis; Creutzfeld Jacob disease, Parkinson's disease, HIV-related

dementia, ALS (amyotropic lateral sclerosis), Adult Onset Diabetes;
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senile cardiac amyloidosis; endocrine tumors, and others, including macular degeneration, in
a subject in need thereof, comprising formulating an antibody, particularly a monoclonal
antibody according to the inventiondisclosure, but particularly a chimeric antibody or a
fragment thereof, or a humanized antibody or a fragment thereof according to the
mventiendisclosure in a pharmaceutically acceptable form.

[0189] Further comprised by the present inventiendisclosure is a method for preventing,
treating or alleviating the effects of amyloidoses, a group of diseases and disorders
associated with amyloid plaque formation including secondary amyloidoses and age-related
amyloidoses such as diseases including, but not limited to, neurological disorders such as
Alzheimer’s Disease (AD), Lewy body dementia, Down’s syndrome, hereditary cerebral
hemorrhage with amyloidosis (Dutch type); the Guam Parkinson-Dementia complex; as well
as other diseases which are based on or associated with amyloid-like proteins such as
progressive supranuclear palsy, multiple sclerosis; Creutzfeld Jacob disease, Parkinson's
disease, HIV-related dementia, ALS (amyotropic lateral sclerosis), Adult Onset Diabetes;
senile cardiac amyloidosis; endocrine tumors, and others, including macular degeneration, in
a subject in need thereof by administering an antibody and/or a functional part thereof, but
particularly a humanized antibody and/or a functional part thereof, or a composition or
mixture comprising such an antibody and/or a functional part thereof, to a subject, including a
mammal or a human affected by such a disorder, in a therapeutically effective amount.
[0190] ntion-te-provideAlso described herein is a method for

the treatment of amyloidosis, a group of diseases and disorders associated with amyloid

plaque formation including secondary amyloidosis and age-related amyloidosis including, but
not limited to, neurological disorders such as Alzheimer’s Disease (AD), particularly a
disease or condition characterized by a loss of cognitive memory capacity in a subject in need
thereof, by administering to a subject, particularly a mammal or a human, affected by such a
disorder an antibody, particularly a pharmaceutical composition according to the
irventiondisclosure and as described herein.

[0191] Is-aA specific embodimenttheinventionexample disclosed herein provides a

method for retaining or increasing cognitive memory capacity but, particularly, for restoring

the cognitive memory capacity of a subject, particularly a mammal or a human, suffering
from memory impairment by administering to a subject, particularly a mammal or a human,

in need thereof an antibody,
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particularly a pharmaceutical or therapeutic composition according to the invention and as

described herein before.

[0192] Isa-furtherobjest-oftheinventionto-provideAlso described herein is a therapeutic

composition and a method of producing such a composition as well as a method for the

treatment of amyloidosis, a group of diseases and disorders associated with amyloid plaque
formation including secondary amyloidosis and age-related amyloidosis including, but not
limited to, neurological disorders such as Alzheimer’s Disease (AD), particularly a disease or
condition characterized by a loss of cognitive memory capacity, in a subject in need thereof
using an antibody according to the inventiendisclosure and as described herein before.
[0193] In particular, the sventiondisclosure relates to the treatment of a subject,
particularly a mammal or a human, suffering from an amyloid-associated condition
characterized by a loss of cognitive memory capacity, that leads to the retention of cognitive
memory capacity.
[0194] The inventiondisclosure further relates to a method of diagnosis of an amyloid-
associated disease or condition in a subject comprising detecting the immunospecific binding
of an antibody or an active fragment thereof to an epitope of the amyloid protein in a sample
or in situ which includes the steps of

(a) bringing the sample or a specific body part or body area of the subject
suspected to contain the amyloid protein into contact with an antibody, particularly a
monoclonal antibody according to the investiendisclosure, but particularly a chimeric
antibody or a fragment thereof, or a humanized antibody or a fragment thereof according to
the inventiondisclosure and as described herein before, and/or a functional part thereof,
which antibody binds an epitope of the amyloid protein;

(b) allowing the antibody and/or a functional part thereof, to bind to the amyloid
protein to form an immunological complex;

(c) detecting the formation of the immunological complex; and

{d) correlating the presence or absence of the immunological complex with the
presence or absence of amyloid protein in the sample or specific body part or area of the
subject.
[0195] Also cempriseddisclosed is a method of determining the extent of amyloidogenic

plaque burden in a tissue and/or body fluids of a subject in need thereof comprising
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(a) obtaining a sample representative of the tissue and/or body fluids of the
subject under investigation;

(b) testing said sample for the presence of amyloid protein with an antibody,
particularly a monoclonal antibody according to the isvestisndisclosure, but particularly a
chimeric antibody or a fragment thereof, or a humanized antibody or a fragment thereof
thereof;

(c) determining the amount of antibody bound to the protein; and

(d) calculating the plaque burden in the tissue and/or body fluids of the subject.
{0196] In particular, the inventiondisclosure relates to a method of determining the extent of
amyloidogenic plaque burden in a tissue and/or body fluids of a subject in need thereof, wherein
the formation of the immunological complex in step c) is determined such that presence or
absence of the immunological complex correlates with presence or absence of amyloid protein.
[0197] In another embodimentafthe-inventioneiample, a test kit for detection and diagnosis of
amyloid-associated diseases and conditions in a subject is provided comprising an antibody,
chimeric antibody or a fragment thereof, or a humanized antibody or a fragment thereof
according to the sventiendisclosure and as described herein before, and/or a functional part

thereof.

part thereof, and instructions for using the antibodies for the purpose of binding to amyloid
protein to form an immunological complex and detecting the formation of the immunological
complex such that presence or absence of the immunological complex correlates with presence or
absence of amyloid protein.

[0199] In another aspeeterample, the feventiondisclosure provides methods and compositions
for preventing, treating, or detecting a disease associated with amyloidosis in a subject in need
thereof using immunoglobulins as described herein that further comprise a variant Fc region,
wherein said variant Fc region comprises at least one amino acid modification relative to a wild-
type Fc region. The Fc region mediates the effector function of the antibody or fragment thereof.

By meodulating the ability of the Fc portion of the antibody or fragment thereof to bind to or
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activate its receptor, it is possible to abrogate or enhance the effector function of the antibody
or fragment thereof.

[0200] Thus, in another aspeetexample, the inventiondisclosure provides an antibody or
fragment thereof of the #ventiendisclosure further comprising a variant Fc region comprising
at least one amino acid mutation which decreases effector function. In one such
aspeetexample, the at least one amino acid mutation decreases glycosylation of the antibody
or fragment thereof. In another such aspectexample, the at least one amino acid mutation
decreases binding to a cognate Fc receptor. In another such aspestexample, the at least one
amino acid mutation decreases activation of a cognate Fc receptor upon binding of the
antibody or fragment thereof. In one such aspeetexample, the variant Fc region is a variant
IgG1 Feregion. In one such aspeetexampie, the antibody or fragment thereof comprises a
D265A mutation in the Fc region.

[6201] In another aspestexample, the inventiondisclosure provides an antibody or fragment
thereof of the inventiondisclosure further comprising a variant Fe region comprising at least
one amino acid mutation which increases effector function. In one such aspeetexample, the
at least one amino acid mutation enhances glycosylation of the antibody or fragment thereof.
In another such aspestexample, the at least one amino acid mutation increases binding to a
cognate Fc receptor. In another such aspeetexample, the at least one amino acid mutation
increases activation of a cognate Fc receptor upon binding of the antibody or fragment
thereof. These and other objects, features and advantages of the present invention will
become apparent after a review of the following detailed description of the disclosed

embodiment and the appended claims.
BRIEF DESCRIPTION OF THE DRAWINGS

[0202]) Figure 1 (Example 2): Chimeric antibody heavy chain expression vector
[0263] Figure 2 (Example 2): Chimeric antibody light chain expression vector
[0204] Figure 3 (Example 2): Expression Cassette of the mouse light chain variable region
of the Chimeric Antibody
[6205] Figure 4 (Example 2): Expression Cassette of the mouse heavy chain variable region
of the Chimeric Antibody
[0206] Figure 5 (Example 5.2): Comparison of the mouse heavy chain variable region to
the closest murine germ line sequence
[0207] Figure 6 (Example 8): Activity of purified humanized C2 antibodies
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SEQUENCE LISTING:
5110 AL hamune

<120> Humanized Astibody

<130> M1967 EP 83

<i60> 32

<[70> Patmtln version 3.3

<230> 1

<231> 10

<212» PRT

<21%3> Mus mustulus

<220

<223> C2 BuVH AT 4 humanised heavy chain variable region (CDRI)
<400 1

Gly Phe Thr Phe Ser Ser Tyr Gly Maet Ser

: 5 10

<210 2

<2il> 17

<212 PRY

213> Wus muosculus

<220

<223> ) HuVH AF 4 humanised heavy chain variable region (COR2)
<460> 2 ‘

Ser Iie Asn Ser Asn Gly Gly Ser Thr Tyr Tyr Pro Asp Ser Val Lys

1 5 10 15
Giy

<210> 3

<11 3

«<212> PRT

<213> Mus musculus
<220>

223> C2 HuVH AT 4 humanised heavy chain varisble region {CDR3)
<400> 3

Giy Asp Tyr

1

<21> 4

<211> 16
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<2i2> PRT

<213> Mus reascubus

<22

<223> C2HuVK { humanised light chain variable region (CDR1)
<A00> 4

Arg Ser Ser Gin Ser Lew Val Tyr Ser Asn Gy Asp Thr Tyr Len His
i 3 10 15
<> 5

<> 7

<212 PRT

213> Mus musculus

<220>

<223 €2 HaVK | humanised light chain variable region (CDR2)
<400 5

Lys Val Ser Asn Arg Phe Ser

1 5

<210> 6

<211> 9

«212> PRT

<213> Mus muscilus

<220

223> 72 HuVK 1 humanised light chain variable region {CDRY)
<400> 6

Ser Gin Ser Thr His Val Pro Trp Thr

1 ' 5

<210 7

<Iiir 6

<Z21Z>» PRT

<213> Homo sapiens

<220>

<Z23> AB epitope, rogion 2

<400 7

Val Phe Phe Ala Glo Asp

i 5

<210~ B

<2i¥> 3

<212> PRT

<213> Howmm sapiens

~123~



<22

<223> Afepitope, region ]
400> 8

His Gin Lys Leu Vai

1 )

<2i6> 9

<2l1> 6

212> PRT

213> Homo sapiens

<22

<221> misc_feature

<z (B3

233> Xaz can be Ala, Val, Leu, norieucine, Met, Phe, or e
<220>

<221> misc_feapre

<222 (4).44)

<223> Kaz can be Alg, Val, Leu, Serorlie
220>

<221> mise_feature

<22T> (53.(5)

<2I3> XKaa can dbe Glu or Asp

<22%> misc_feature

<22Z> {6)..(6)

<22%> XKaa can be Glu or Asp
<400> 9

Han Phe Phe Xas Has Xas

t 5

<210> 10

<2i> 5

<NZe PRT

<213> Homo sapiens

<230

<221> misc feamare

<z (1.0

<2I3> Xae can be His, Asn, Gin Lys, or Arg
<220>

<2231> mise feature

494

[



<222 (1.2

<Z23> Xascan be Asn or Gin

<220>

<223 mise_feature

Q2> (53.{5)

<723> Xas can be Ala, Val, Leu, sorleucine, Met, Phe, or He
<a4Q(> 10

Xaa Xae Lys Leu Xaa

3 5

<2 11

<Z1i> 10

<22 PRT

<213> Homo sapiens

<220>

<221 misc_feature

<222 (1).{})

«22%> Xaa can be His, Asn, Gin Lys, or Arg
<220>

221> misc_feanare

<L (22}

<223> Xaa canbe Asnor Gin
<2Z0>

<2%1> misc_feature

<222> {5} A5

<22%> Xaa can be Als, Val, Leu, norieucine, Met, Phe, or He
<120

<221> misc_feature

Q> (8).{8)

<223> Naz can be Ala, Val, Leu, Ser or lie
<220>

<2Z1> misc_feature

<22 (9.

<22%> Haa can be Ghy or Asp

<220

221> misc_feahwre

<222 (10).10)

<> Was can be Ghaor Asp

<400> 11
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Xar Xz Lys Leu Xax Phe Phe Xaa Xaa Xan
1

5 1]
<230 12
<211> 112
<212> PRT
<213> Anificial sequence
<>

<223> arificial humnanized C2 HuVK 1 vanabie Hght chain

<400> 12 ,

Asp lte Val Met Thr (in Ser Pro Leu Ser Leu Pro Val Thr Pro Gly

} 5 13 15

Glu Pro Ala Ser e Ser Cys Arg Ser Ser Gin Ser Leu Val Tyr Ser
20 25 30

Asn Gly Agp Thr Tyr Leu His Trp Tyr Lew Gin Lys Pro Gly Gin Ser

35 40 45
Pro Gin Leu Leu Jle Tyr Lys Vat Ser Asn Arg Phe Ser Gly Vai Pro
50 55 66

Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Len Lys lie

&5 76 75 ’0

Ser Arg Val Glu Ala Glu Asp Vai Gly Val Tyr Tyr Cys Ser Gln Ser

85 94 g5

Thr His Vai Pro Trp Thr Phe Gly Gin Gly Thr Lys Vai Glu Tie Lys
100 105 110

<20 13

<211> 219

<212 PRT

<213> artificial sequence

<220>

<223> atificial hurnanized C2 light chain

<400> 13

Asp Hie Val Met Thr Gln Ser Pro Leu Ser Leu Pro Val Thr Pre Gly

1 5 16 15

Glu Pro Ala Ser e Ser Cys Arg Ser Ser Gln Ser Leu Val Tyr Ser
20 25 : 30

Asn Gly Asp Thr Tyr Low His Trp Tyr Leu Gio Lys Pro Gly Gin Ser

35 0 ‘ 45
Fro Gin Leu Leu He Tyr Lvs Val Ser Asn Asrg Phe Ser Gly Val Pro
20 55 80

Page 5
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Asp Arg Phe Ser Ghy Ser Gly Ser Giy Thr Asp Phe Thr Leu Lys Lie
63 70 18 80
Ser arg Val Gla 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 Vel Ghu He Lys
Y 105 116
Arg Thr Val Alg Ala Pro Ser Val Phe He Phe Pro Pro Ser Asp Gly
1383 120 125
Gin Leu Lys Ser Gly The Ada Ser Val Vat Cys Len Leu Ast Asn Phe
130 135 140
Tyr Pro Arg Glu Ala Lys Val Gin Trp Lys Val Asp Asn Als Leu Gin
145 15¢ 155 160
Ser Gly Ast Ser Gln Glu Ser Val Thr Glu Gin Asp Ser Lys Asp Ser
165 170 175
Thr Tyr Ser Ley Ser Ser Thr Lew Thr Leu Ser Lys Ale Asp Tyr Glu
186 185 190
Lys His Lys Val Tyr Ala Cys Gl Val Thr His Gln Gly Leu Ser Ser
105 200 205
Pro Val Thr Lys Ser Phe Asn Arg Gly Giu Cys
210 215
210> 14
<2i1> 167
<212> PRY
<213> artificial sequence
<220>
<223> anificial humanized CZ light chain constant region
<400> 14
Arg Thr Val Als Ala Pro Ser Val Phe lle Phe Pro Pro Ser Asp Ghy'
1 5 10 15
Gin Leu Lys Ser Gly Thr Als Ser Vai Val Cys Leu Len Asn Asn Phe
20 pat 30
Tyr Pro Arg Glu Ala Lys Val Gin Trp Lys Val Asp Am Ala Leu Gin
35 4G 45
Ser Gly Aso Ser Gln Glu Ser Val Thr Glu Gin Asp Ser Lys Asp Ser
50 33 60
Thr Tyr Ser Leu Ser Ser Tir Lew Thr Leu Ser Lys Ala Asp Tyr Glu
65 76 . 75 80
Lys Mis Lys Val Tyr Ala Cys Glu Val Thr His Gin Gly Leus Ser Ser

‘@% o
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€3 4 95
Prer Val Tor Lys Sex Phe Asn Arg Gly Glu Cys
100 105
<2i0> 15
<2if> 112
<212 PRT
<213> astificial sequence
<220>
<223> antificial humanized C2 HuVH AF 4 variabie heavy chain
<400> 1%
Glue Val Gin Leu Val Ghu Ser Gly Gy Gly Leu Vel Gin Pro Gly Gly
I 3 10 15
Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser Ser Tyr
20 25 30
Gly Met Ser Trp Val Arg Gin Ala Pro Gly Lys Gly Leu Glu Leu Val
35 40 45
Ala Ser lle Asn Ser Asn Gly Gly Ser Thr Tyr Tyr Pro Asp Ser Val
50 55 68 .
Lys Gly Arg Pﬁe Thr He Ser Arg Asp Asn Ala Lys Asn Ser Leu Tyr
&5 0 75 80
Lew Gin Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Vet Tyr Tyr Cys
85 ] 93
Ala Ser Gly Asp Tyr Trp Gly Gin Gly Thr Thr Val Thr Val Ser Ber

160 105 1o
<20

<R1i> 439

<212> FRT

«213> gnificial sequence

<22{e>

<223> artificial bumanized C2 heavy chain

<400> 16

Glu Val Gin Leu Val Glu Ser Giy Giv Gly Leu Val Gin Pro Gly Gly

i 5 10 5

Ser Leu Arg Len Ser Cys Ala Ala Ser Gly Phe Thr Piie Ser Ser Tyr

26 28 30

Giy Met Ser Trp Val Arg Gin Ala Fro Gly Lys Gly Leu Ghe Leu Val
35 40 45

Ala Ser e Asn Ser Asn Gy Gly Ser Thr Tyr Tyr Pro Asp Ser Val

Page 7



30 55 [
Lys Gly Arg Phe Thr fle Ser Arg Asp Asn Ala Lys Asn Ser Lew Tyr
65 70 75 &0
Leu Gin Met Asn Ser Leu Arg Ale Glu Asp Thr Ale Vel Tyr Tyr Cys
85 90 g5
Ala Ser Gly Asp Tyr Trp Gly Gin Gly Thr Thr Va! Thr Val Ser Ser
160 105 110
Ala Ser Thr Lys Gly Pro Ser Val Phe Pro Leu Ala Pro Cys Ser Arg
115 120 125
Ser Thr Ser Giu Ser Thr Ala Ala Leu Gly Cys Leu Val Lys Asp Tyr
130 135 140
Phe Pro Glu Pro Val Thr Val Ser Trp Asn Ser Gly Alda Len Thr Ser
145 150 155 160
Gly Val Bis Thr Phe Pro Ala Val Leu Gin Ser Ser Giy Lsw Tyr Ser
163 170 75
Leu Ser Ser Val Val Thr Val Pro Ser Ser Ser Leu Gly Thr Lys Thr
180 1BS 189
Tyr Thr Cys Asn Val Asp His Lys Pro Ser Asn Thy Lys Val Asp Lys
195 200 205
Arg Val Giu Ser Lys Tyr Gly Pro Pro Cys Pro Pro Cys Pro Ala Pro
230 215 220
Glu Phe Len Gly Gly Pro Ser Val Phe Leu Phe Pro Pro Lys Pro Lys
223 230 235 240
Asp Thr Leu Met lie Ser Arg Thr Pro Glu Val Thr Cys Val Val Val
245 250 255
Asp Val Ser Gin Glu Asp Pro Glu Val Gin Phe Asn Trp Tyr Val Asp
260 265 270
Gly Val Glu Val His Asn Ale Lys The Lys Pro Arg Glu Glu Gin Phe
275 0 285
Aso Ser Thr Tyr Arg Vat Val Ser Val Len Thr Val Leu His Gln Asp
259 295 300
Trp Lew Asn Gly Lys Glu Tyr Lys Cys Lys Val Ser Asn Lys Gly Leu
305 310 315 320
Pro Ser Ser e Glu Lys Thr iz Ser Lys Ala Lys Gly Gin Pro Arg
325 330 333
Giu Pro Gin Val Tyr Tiw Leu Pro Pro Ser Gin Glu Gie Met Thr Lys
340 343 350
Agn Gin Val Ser Leu Thr Cys Leu Val Lys Gly Phe Tyr Pro Ser Asp

P bris iy
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355 360 365
tie Ale Val Glu Trp Giv Ser Asn Gly Gin Pro Gla Asn Asn Tyr Lys
370 315 380
‘Thr Thr Pro Pro Val Len Asp Ser Asp Gly Ser Phe Phe Leu Tyr Ser
385 3% 395 400
Arg Leu Thr Val Asp Lys Ser Arg Trp Gin Glu Gly Asn Val Phe Ser
405 418 415
Cys Ser Val Mex His Glu Alz Len His Asn His Tyr Thr Gin Lys Ser
420 425 430
Leu Ser Len Ser Lew Gly Lys
435
<210> 17
<211> 326
<212> PRT
<213> Homo sapiens
<220>
<223> 16 CAMMA-4 CHAIN C REGION — madified
<400> 17
" Ala Ser Thr Lys Gly Pro Ser Val Phe Pro Leu Ale Pro Cys Ser Arg
1 5 10 15
Ser Thr Ser Glu Ser Thr Alz Ala Lew Gly Cys Lew Val Lys Asp Tyr
26 25 30
Phe Pro Glu Pro Vat The Val Ser Trp Asn Ser Gly Ala Lew Thr Ser
35 49 45
Gly Val His Thr Phe Pro Als Val Leu Gin Ser Ser Gly Lew Tyr Ser
50 58 &
Leu Ser Ser Val Val Thr Val Pro Ser Ser Ser Leo Gly Thr Lys Thr
63 70 75 86
Tyr Thr Cys Asn Val Asp His Lys Pro Ser Asn Thr Lys Val Asp Lys
85 o0 a5
Arg Val Giu Ser Lys Twr Gly Pro Pro Cys Pro Pro Cys Pro Ala Pro
160 105 110
Glu Phe Leu Giy Gly Pro Ser Val Phe Leu Phe Pro Pro Lys Pro Lys
115 128 £25
Asp Thr Leu Met e Ser Arg Thr Pro Gle Val Thy Cys Val Val Val
130 135 140
- Asp Vil Ser Glin Gin Asp Pro Glu Val Gin Phe Asn Trp Tyr Val Asp
145 150 155 160

A58



Giy Vat Gl Val His Asn Ale Lys Thr Lys Pro Arg Glu Gie Gin Phe
165 LG 178
Asn Ser Thr Tyr Arg Val Val Ser Val Leu Thr Val Leu His Gin Asp
180 183 195
- Frp Leu Asn Gly Lys Glu Tyr Lys Cys Lys Val Ser Asn Lys Gly Lev
155 260 205
Pro Ser Ser He Gy Lys Thr fle Ser Lys Ala Lys Gly Gin Pro Arg
210 5 220
Giu Pro Gin Val Tyr Thr Leu Proe Pro Ser Glin Gla Giu Met Thr Lys
223 230 235 240
Ausn Cin Val Ser Lews Thr Cys Lew Val Lys Gly Phe Tyr Pro Ser Asp
245 250 255
He Als Val Glu Trp Glu Ser Asn Gly Gin Pro Glu Asn Asn Tyr Lys
260 265 XY
Thr Thr Pro Pro Val Leu Asp Ser Asp Gly Ser Phe Phe Len Tyr Ser
278 280 285
Arg Leu The Val Asp Lys Ser Arg Tep Gin Gl Gy Asn Val Phe Ser
280 285 300
Cys Ser Val Met His Gin Ala Leu His Asn His Tyr Thr Gin Lys Ser
305 316 315 320
Leu Ser Leu Ser Leu Giy
325

<210> 1%

<Zl1> 5]

<212> DNA

<213> Mus musculus
220>

«223> C2 BuVH AF 4 humanised heavy chain variable region (CDR2)
400> 1%

ageateant SraatpElEs tagoacttal atocagaca gigipaages ¢ 5t
<2il> 19

<211> ¢

<212> DRA

<213> Mus musculus

220>



<223 C2 HuVH AF 4 humanised heavy chain variabie region (COR3)
<400 19

gpigactac 9

<216 20

<21y 40

<23x DNA

213> Mus muscuins

<2205

<223> C2 HuVK 1 humanised light chain variable region {CDRI1)
<400> 20

agactagic agageotgt statagiant geagasace! atitecat! 4%
<zt 21

<21i> 635

<212> DRA

<213> artificial sequence

<220>

<223> artificial humanized C2 Hu VK 1 varigbie light chain

<400> 21 '
gatatigipe tgacecaaic toocacicios ctpaeigien ctectggtea gostgeater 60
atctetiges gaiCtagica gagoetigia tatagiaaly gagacaccia ttacattpe 120
tatotgaga BECCAZEOSE Heicoacag ctectgaict acaaagitic cagcegattt 180
tCigagptee cagucaggtt cagippoagt gEatcageen cagatiwac actcaaguic 240
aECAgAttEE aggcTgages Eingeapt tatacigel cicaaagtac acatgtieet 300
{EracEticy gocaagpcac Caagplopans Aleuas 336

<210> 22

<211> 6357

22> DNA

<2t 3> artificial sequence

<20

<J23> arvificial bumanized C2 Hght chain

<400> 22

gatattptgs IacCCanic LCRTCICE ClgoCigton otoctggtge gooigestee 69
atctoiiges gateiagios gagectipts wiaglaatg pagacacotz titacattyg 120
tacotgeaga agcmiggcca greaccacay cloctgatet acasagiie cascogattt 1806
WIERERice cagacaggit Cagtggcagt geakcagggs cagatoar aoicaagate 240

~,~‘r82n-
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agcagRptay agyctgnes tEIgEpaptt witactget cleaaagige acatgiicet 300
tggacgricg goeangpoac cangytepas atoasnyga cugtpsctee sccaictgie 360
ttcatctice cgocaictpa tgrgcaghty aantcipgas cigeatotgt tptptpcctg 420
cigastasct tCIAlctoag agageoeans glacagipys agptggata cgoostecas 480
(CERpEAac! COCAREARAE (RICELARAY CAERRCALCE RETATAECRC Clacagesic 540
2Cageaces 1PRCECIEAR Caangoagac tacgARaaaC atasagicts cgoctgegza 600
glcaccoate agggocipag Cegocegic acaaégagct teaacapgeg agagigt 657
<210> 23

<21i1> 321

<212> DNA

213> Homo sapiens

220> .

<223 arvificial humanized C2 light chain constant ragion
<400> 23

aggactgtpy clgeaccalc tgioticate ttoecpreat ctgatgagea gitgaasict 60
grascipent eigitgigty cotgoigast aaciictate coagagagee canagiacag 120
tgpasppipe alaacgeoct CoaalCEEpt aactoccagy agagigicac agagespeac 180
APCARPEACH FOACCLAORT COICRECARC ACCOIEACRC INAECAAaEe sgaciangag 240
2a3aCACARAY ICIRCYECLE CRASRICACT CAleaggEges tgagetopce cptcacaaag 300

agetcasca gEggapgagig t 323
<2L0> 24

<215> 798

<ZiT> DNA

213> artificial sequence

<220 '

223> griificial bumanized C2 HuVH AF variable heavy chain

<400> 24

gaggtorage tEplegagic IgRgERagpe Hagtycape ctggagpete cotgagactc 60
feetgtgoag cotetggalt cacticapt agatatgeea tgtctipget egocagpet 120
coagpeaags pictegaatt gpogcaage atcaatagts aigptaptag cacctattat 180
ccapgacagig igaagsgecy atteaccalc iccagagaca atgecasgas clocctgac 240
ctgeaaztya acapictgng agotgaggac soogeoptpt attactgige aagtgatrac 300

1BCHEREECE A8EECACTAC IZIoACagIs teetea 338
<21{> 25
<2ti> 1317

Page 12

prT.




<212 BNA

<I13> astificial sequence

<220

223> wrtificial humanized C2 heavy chain

<400 25

gagptgcage tgpiogagic (RELMEagEs HAGIECagc Ciggagegic cotgagacte 60
tectgigeap coictggatt cacittcagt apotatggea tgicgegt togeeapget 120
coaggraagg piotegratt gRicgcaage atoaatagta mEpmppiag cacctattat 180
coagacagig tgasgogecy atlcAcoRls (eagagacs algeasagan clecetglas 240
cigoanatpa acapioigag ageigagEac accgeegipt attacigige sagigpipac 300
tactggggec BagECAccac (RICRCAEIC teoteagatt coaccaagey cocateogte 360
Hcocoolgy CECecigote Cagategact egagagea cageogrect ggpotpoctg 420
Sicaaggact acticerogs ACOEgigacg gigtogipga actoaggege cotgaccage 480
REOEtgeaca cetteacape tptectacay tectcaggac wtactoeet cageageptg 540
Siacopipe CCICCAgoRy CILZEECACT AAGACCINCE COtgrancyl agateacaag 600
cCeagonate corapyizga caagagagit gagiorasal atgptecose gigicoecea 6680
igrcageat Cigagitect gpppapacea wagictics tgiteecors aanacccasy 720
gacacicios LERICICOCE GRUCACIZAR EICACEIZOR teSiggtgps cptyagecay 780
PaapaccoCy agptocaglt caactgpiae sigenigpep t@gapatpen taatpccaag 840
achzaglege guoarpapcs giicaacags aCMlacegly tepteagept cotcacegte 800
sigcaccagg actggoigaa cgpoaaggag tacaagioes aggicicoan caaaggecte 360
CREICOICH ICEagaaaas cateltcana EUCaIRgERc aCCIoRag gooacaggly 1020
tacaccotge cotcateosa §EagEagaly aCCAARAACY Aggrcagest gaccigectg 1080
gicamagget tolaccceag cgacatogee giggagigss apageartgg goageegeay 1140
BACAACIACA AFACCRCECC LOCCEIoTte EANCCRACE ECtoohiott cofotacags 1200
aggriascey tgacargag CagEigEcay pagaesanty tetteteatg ctorgtgatg 1260
catgapactc 1goacaacea ctacacachy aagagestct cootgictel ggatane 1317
<20 26

211> 981

<212> DMA

<213> Homo sapicns

<20

<223s> artificial humanized €2 heavy ¢hain constant region
400> 26

geitoraccs aggeeecate cpleticess clggegoect getocagats gacsteogag 60
BECACAZECE COCtERECtE ootggicrap paciactice cogascoggt gacgmigeg 120
T2gascicy g EUECCMIBAC CAZORROgIE CRCACCILe Sggttgtact acagtorteas  R80

ESBCICIECt COCICREtay CEEEIEACT SIgTectecs geagotigpp cangasgace 240



1ACSCClEo aCRtagRlcs CRAGCCCRET AACACCEARY tEACaRgaR agitgagies 300
aaatatgpic COCCRIEOT CosAtgaLts geacotgagt tectpggege aceateagic 360
HCCtghtor CoCanascs SAALPACRC! CICATZRICT CUOREACCCe ipugmcacy 420
tEcptgptay tRRACKtEag CorgRaagac ceogagaios aghttasciy gtacgtpgat 480
ggcptopape (RCatadtge Caagacasap Cogorepagp ageagticas cagoacgiac 540
CEIEtEgics gogteetcas cptoctgrat caggactlyps tgascgecas ggagacaag 600
igeaappict coancaragy colccoglier feealcgage aaaccalcic caaggroass 650
ZEECRECOCC FAGRECCACE EETPIACACC CIGUOCCCat COoREEASES gatgaccanp T2
angcaggics gootgaccty cotgptoass guotictecs coagogacat sgoogigeag 780
1PEEapAPCs APEECPLC FEANARCAAC taCRagAtE SECiesogt cotrgatties 840
gacggotcet tottesteta Cagoagpcta ACCRIEEACcA agagoRgily goapgagese 900
aalgictict calpetec@t gatpoatgag goICigoacs ancasacac acegaagege 960

cierecoipt ciotggman a 981
<210> 27
<2il> 112
<212> PRT
<313> Mus muscutus
<4p0> 27
Asp Val Val Met Thr Gin Thr Pro Leu Ser Len Pro Vil Ser Leu Gly
1 5 16 15
Asp Gin Alz Ser lie Ser Cys Arg Ser Ser Gin Ser Leu Val Tyr Ser
20 25 30
Asn Gly Asp Thr Tyr Leu His Tep Tyr Leu Gin Lys Pro Gy Gin Ser
35 40 48
Pro Lys Leu Leu fie Tyr Lys Vai Ser Asn Arg Phe Ser Gly Val Pro
58 58 60
Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Lew Lys fie
65 70 5 80
Ser Arg Val Glu Ala Glu Asp Lau Gly Val Tyr Phe Cys Ser Gin Ser
85 ] 93
Thr His Val Pro Trp Thr Phe Gly Gly Gly Thr Lys Len Giu He Lys
18D 103 110
<210> 28
<2Fi= 112
<22 PRT
435~



<113> Mus muscuius

<400> 28

Gly Val Ol Leu Val Gie Ser Gly Gly Gly Leu Val Gln Pro Gly Giy

1 5 i 15

Ser Leu Lys Leu Ser Cys Alz Ala Ser Giy Phe Thr Phe Ser Ser Tyr

20 25 30
Giy Met Ser Trp Val Arg Gin Thr Pro Asp Lys Arg Len Glo Leu Val
35 49 45
Al Ser [le Agn Ser Asn Gly Gly Ser Thr Tyr Tyr Pro Asp Ser Val
50 55 60

Lys Gly Arg Phe Thr He Ser Arg Asp Asn Ale Lys Asn Thy Lew Tyr

&5 ‘ 7% . 75 80

Leu Glp Met Ser Ser Leu Lys Ser Glu Asp Thr Ala Met Tyr Tyr Cys
85 90 5

Als Ser Gly Asp Tyr Trp Gly Glo Gty Ser Tt Leu Thr Val Ser Ser

166 105 10
<2it> 29

<2lI> 236

<212> DMA

<213> Mus musculus

<400 29

gatgtigier 1gaCccasac ICTaACtotor Stgeateies glottggaga tcaagectee 60
atetetigoa gatctagica gageettgla tatagiaatg gagacacota tacattgg 120
fACCIEGags BECCASECTR FICCoaRaAg Lomtgatat acaragtitc cancegattt 18O
tetgpesion cagacagett cagtggeagt ggatcapega cagsmcac' actcaagatc 240
apcagaptes apoctgagps ICIZEEaptt tatitelaet cieasagtac seatgticet 300
tggacghicg SEEApECac CaRpeiagan ateana 336

<210> 30

<2ii> 417

<I12> DNA

<2i%> Mus muscalus

<400> 30

AgRRPLEC Clatiapect pHEgtpcty atptiotgea tectgenc cagoagtgat 60
gltgtzatgs CoCanacice ACICICOClg cetgicagte tpgapates agestecate 120
tottgongar clagicagag cotigiatal aglaatggag acacstatit acatiggtas 180
ClEcagangs Caggocagtc (ooaaagele clgatctaca aagiticean cogautict  24¢
geggiceeag acaggitcag IEEcagiges Kagagacag atieeacant caag‘atcagc 300
2pBEIpgapE CIEApRatct groaptitat HOLgTicte Anagtacaca tgttmngg 360

36
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acpitoggly gappcaccas gotagaaato grecggyolp atgoigeace aacygta 417
<Z10> 31

<Zi> 336

<Z12> DNA

<213> Mos mustislas

<400 31

paggigoagt (EEigEagic 1gggeragec Hagigeage Ciggagagic cotganacte 60
footgtpcag ColCiERatt cactticapy agctaiggrs tgtetgapt topenagact 120
CCRgAcRapa poctopaatl pgicgoaage stoantagts atgmgetag cacctattar 180
coagacagty igaspRoccy aticACoals ICCAgRANE atgocaagaa caceetgac 240
cigeasalya EeagiCigan MC(EAIEC sCagonatyl attactptpe sagigatpac 300
1aCIEEEEce aagaclonac cteacagic teatea 336

<210> 32

<211> 408

<21Z> DNA

<213 Mus museuius

<400> 32

aigrastisg geytcagmit grttticelt geoctattt waaagmet coaaigigag 60
glgcagcigy iggagictps gagagpcita gigoageety gagggtecet graactcice 120
iptgTageet clggaticas fitcagtage tatggcatgt crigepticy coagacteca 180
HacAAgEpEC tggantigel cgcangeals aatagtaaiy pigotageac ctattatoca 240
SacagIeiea aggutopatt cacoateios agagacaaty coragancac cotgracctg 300
ceaatgagea gicigeagte tgaspacacs gocatgialt scigigcasg igpigaciac 360
tgggpoeaag goitctactel cacagtotos teagoranas ¢aacaces 408

=
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Claims:

1.

A humanized antibody or fragment thereof which binds to beta-amyloid,

wherein the humanized antibody or fragment thereof comprises:

L.

iL

2.

(A) (i) a heavy chain variable region (HCVR) comprising (a) a
complementarity determining region (CDR)! comprising the amino acid
sequence of SEQ ID NO: 1, (b) a CDR2 comprising the amino acid sequence
of SEQ ID NO: 2, and (¢) a CDR3 comprising the amino acid sequence of
SEQ ID NO: 3; and (i1) a light chain variable region (LCVR) comprising an
amino acid sequence that is at least 98% identical to the amino acid sequence
of SEQ ID NO: 12; or

(B) (1) an LCVR comprising (a) a CDR1 comprising the amino acid sequence
of SEQ ID NO: 4, (b) a CDR2 comprising the amino acid sequence of SEQ
ID NO: 5, or the amino acid sequence RVSNRES, or the amino acid sequence
KVSSRES, and (c) a CDR3 comprising the amino acid sequence of SEQ 1D
NO: 6; and (11) a heavy chain variable region comprising an amino acid
sequence that is at least 98% identical to the amino acid sequence of SEQ
ID NO: 15; and

an IgG1 Fe region comprising an amino acid modification at any one or more
of amino acid positions 238, 239, 248, 249, 252, 254, 265, 268, 269, 270, 272,
278, 289, 292, 293, 294, 295, 296, 298, 301, 303, 322, 324, 327, 329, 333,
335, 338, 340, 373, 376, 382, 388, 389, 414, 416, 419, 434, 435, 437, 438 or
439 of the Fc region.

The humanized antibody or antigen-binding—fragment thereof according to

claim 1, wherein the LCVR CDR2 comprises the amino acid sequence of SEQ ID NO: 5.

3.

The humanized antibody or fragment thereof according to claim 1, wherein the

LCVR CDR2 comprises the amino acid sequence RVSNRFS or the amino acid sequence

KVSSRFS.

4.

The humanized antibody or fragment thereof according to any one of claims 1-

3, wherein the amino acid modification results in a reduced effector function.
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12. A nucleic acid molecule comprising a nucleotide sequence encoding the

humanized antibody or fragment thereof according to any one of claims 1-11.

13.  The nucleic acid molecule according to claim 12 comprising a nucleotide
sequence selected from: a sequence encoding SEQ 1D NO: 2 and SEQ ID NO: 3 representing
the Complementarity Determining Regions (CDRs) 2 and 3 of the Heavy Chain Variable
Region (HCVR), respectively; a sequence encoding SEQ ID NO: 4 representing CDR 1 of
the Light Chain Variable Region (LCVR); SEQ ID NO: 18 encoding CDR2 of the HCVR;
SEQ ID NO: 19 encoding CDR3 of the HCVR; SEQ ID NO: 20 encoding CDRI1 of the
LCVR; SEQ ID NO: 21 encoding a light chain variable region; SEQ ID NO: 24 encoding a
heavy chain variable region; and SEQ ID NO: 22 encoding a light chain.

14.  An expression vector comprising the nucleic acid molecule of claim 12 or 13.

15. A cell comprising an expression vector comprising the nucleic acid molecule of

claim 12 or 13 or an expression vector according to claim 14.

16. A composition comprising the humanized antibody or fragment thereof

according to any one of claims 1-11-.

17. A composition comprising the humanized antibody or fragment thereof
according to any one of claims 1-11 in a therapeutically effective amount, and further
comprising one or more of the following: a biologically active substance, a pharmaceutically

acceptable carrier, a diluent, or an excipient.

18. The composition according to claim 17, wherein the biologically active

substance is a compound used in the treatment of amyloidosis.

19.  The composition according to claim 18, wherein the further biologically active
substance comprises at least one compound selected from the group consisting of anti-
oxidative stress compounds, anti-apoptotic compounds, metal chelators, inhibitors of DNA
repair, 3-amino-1-propanesulfonic acid (3APS), 1,3-propanedisulfonate (1,3PDS), o-
secretase activators, - and y-secretase inhibitors, tau proteins, neurotransmitters, -sheet

breakers, attractants for beta-amyloid clearing/depleting cellular components, inhibitors of N-
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’ terminal truncated beta-amyloid—, anti-inflammatory molecules, cholinesterase inhibitors

(ChEIs), M1 agonists, amyloid- or tau- modifying drugs and nutritive supplements.

20. The composition according to claim 19, wherein the DNA repair inhibitor is

‘ pirenzepine or a metabolite thereof.

21.  The composition according to claim 19, wherein the inhibitor of N-terminal

truncated beta-amyloid is pyroglutamated beta-amyloid 3-42.

22. The composition according to claim 19, wherein the cholinesterase inhibitor
(ChEI) is selected from the group consisting of tacrine, rivastigmine, donepezil, and

galantamine.

23.  The composition according to claim 18, wherein the compound is tacrine,

rivastigmine, donepezil, galantamine, niacin, or memantine.

24. Use of the humanized antibody or fragment thereof according to any one of
claims 1-11 for the preparation of a medicament for preventing, treating or alleviating one or

more effects of amyloidosis.

25. The use according to claim 24, wherein the amyloidosis is secondary
amyloidosis, age-related amyloidosis, Alzheimer’s Disease (AD), Lewy body dementia,
Down’s syndrome, hereditary cerebral hemorrhage with amyloidosis (Dutch type), the Guam

| Parkinson-Dementia complex:-, progressive supranuclear palsy, multiple sclerosis, Creutzfeld
Jacob disease, Parkinson’s disease, HIV-related dementia, ALS (amyotropic lateral sclerosis),
Adult Onset Diabetes, senile cardiac amyloidosis, endocrine tumors, beta-amyloid-induced
! neuron degradation, macular degeneration, cataract, and-or drusen-related optic neuropathy,

in a subject in need thereof.

26.  The use according to claim 24, wherein the amyloidosis is Alzheimer’s Disease

(AD).

27. The use according to any one of claims 25-26, wherein the amyloidosis is

characterized by a loss of cognitive memory capacity.
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