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Immunotherapy for Alzheimer with antibodies directed to the B-amyloid peptide is a
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10 is called a nolecular recognition unit or mrm Several such nrus
can be linked together with short |inker peptides, therefore formng
an artifi Al protein with higher avidity than [ )

The functﬁ*gtr;llE Qggﬂévalents of the present application §?E®kﬂﬁ%&ﬂ%g]
nodi fied anti bodies, e.g., antibodies nodified by the coval ent
attachnment of any type of nolecule to 15 the antibody. For exanple,
nodi fied antibodi es include antibodies that have been nodified, e.g.

by gl ycosyl ati acef, t tion, hor | at.i on

ami dat i on, der ?%t%‘&)‘ﬁ ”f( H%%%ﬁ&?%@? yﬁ P%F Oﬁﬁclﬁqat'ﬁj%c‘ﬁc fo ABSX
pr ot eol yt iagd alsednchge, fralgmﬂkt@@ﬁmb&cﬂeﬁﬁhlbhl hiihidki tRMEndlon@ls Rdci i 11N and
etc. The coval ent attachnent dges not prevent the antibody from

gener at i ng® aifHHA | Hiteps @1rfge§rﬁ%‘i‘i§%t S ralecates ony baydgsied from
carried O%OMIOKBQYG?réCQ&IBﬁ'aMA tbdhflqHel d}qw n%f}né%fétor RRdmikd] mms bH may
speci fic chem cal cleavage, acetyl ation, tion, netabollc

synt hesi s eshibitmindsa binding, Chélta@teﬂMSI Fotiesed ﬂoythe mheooiadl for enlarizeh Feghes.

Do vl ent s mabeoRRunR6R” i e ATLIRAAChR e fom oi A LA les.
di fferent chai My whdrociondi dnfibedfitis fncanrenaniisodyTdousng from @kaom €pe of cell,

different classes of antibody 25 are possible for a given set of
CDRs by sJ@%ﬁﬁ?ﬁ?Fﬁﬁ gf di fferent heavy chains, whereby, for exanple,
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produced. Simlar artificial antibodies within the scope of the

i nvention i S}m}’é’éCﬁédﬁﬁi@%f%pcwmﬂﬁg’hb@h@m/@ﬁeds‘éﬁh @ﬁm@ﬂ:&n gillshi n an
entirely synthetic fhagRuRbks oft ¢ csentl ﬁ&l‘l BRI ‘Bgﬂ{'tﬁé’?‘hﬁ%é%l g 1 ﬂles

readi |y produced by nutation, tiron and/or 30insertion wt
vari abl e ahwiesed aberst aﬁtwellle&jl wos%hluémgef@gmfraﬁs thiraefk As Lpad mﬁ:ncml, aantsimﬂy

f CDRs ) f
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As used herein " assay". i.s, an assay. t.hat z

ant i body  t5olesiof BHPSY RIS NE: BH: FEaK! fwmtad & iabAFe A R P

regi on of AeRSchaiPRR (s68)); sﬁge-chﬁmaﬁﬁ@&ﬁ@ydﬂsﬁﬁaémﬁke@harsa(aﬁeﬂ)Iaﬁ@@ragﬁﬁems

detection of specific bindi ng] proteins to anti bodies.
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regi on of Al138 AR of
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= 182 W th Tei on e and only 24 on Al136. 13

pept i (%galgﬁéﬁwnﬁgﬁgf}pé&gﬁs tg MPHrnol ogi cal net hods
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of the whole antibody from which the single-chain antibody fragment is derived. The



i mmune response is elicited by the presentati on of pol ypeptide
epitopes in association wwth W 2009/ 056490PCT/ EP20081064432 11

Cl ass | IMHC nol ecul es to activated antigen eC|f|c
hel per ceh’&@g@%% CD8+ cytotoxic T-gells. The respon§§ Wﬁ%p“%{?ﬁé‘@z
i nvol ve activation of nonocytes, nacrophages, NK cells, basophils,

dendritic cells, astrocytes, mcroglia cells, eosinophils or
conponent sadioxylnuatieus ofrthei ¥y or 5’Ame'c'phamnm nmagdr @valgety Tinked By animkagenthe

i s capabl e _of cin s onse directed agai nst
i tself upc?ﬁmécﬂ?’ﬁ“g%é gf ?@%‘30&% r@%?’&aé’ﬁt HYBFS optionally in
conjunction with an adjuvant. In a preferred enbodi nent, said
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nonocl onal, anti body of the invention to the N-term_nal region of
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makes them less likely to provoke an immune response in a recipient than whole antibodies.

Single-chain antibody fragments may be generated by molecular cloning, antibody
phage display library or similar techniques well known to the skilled artisan. These proteins
20  may be produced, for example, in cukaryotic cells or prokaryotic cells, including bacteria.
The epitope-binding fragments of the present invention can also be generated using various
phage display methods known in the art. In phage display methods, functional antibody
domains are displayed on the surface of phage particles which carry the polynucleotide
sequences encoding them. In particular, such phage can be utilized to display epitope-binding
25 domains expressed from a repertoire or combinatorial antibody library (e.g., human or
murine), Phage expressing an epitope-binding domain that binds the antigen of interest can
be selected or identified with antigen, e.g., using labelled antigen bound or captured to a solid
surface or bead. Phages used in these methods are typically filamentous phage including fd
and MI3 binding domains expressed from phage with Fab, Fv or disulfide-stabilized Fv

30  antibody domains recombinantly fused to either the phage gene III or gene VI protein.

Examples of phage display methods that can be used to make the epitope-binding



30The induction of an inmune response is "active" when an i mmunogen
I's adm ni stered to i nduce antibodies or T- cells reactive agai Pst t he
| munogen ction V\D 2009/ 056490PCT/ EP2008/ 0644 12 of an

[ mmnegresp%-%bgebglggﬁ" passi ve" when an antibody is adm anf’&’r’@af”‘Eﬁﬁﬁé
itself binds to the N-term nal truncated A138_ " peptide in the

manmal . One of the side-effects of the passive inmunization is
the frequéngmnent ofitbe pheemr inhages. inSudh those désakeed in Bhiekmaberl 01995, J.

ant | boal e PG nd g ol e AR By s W biv i UBLGL Maks (P ol 156

exenmpl e 5)KettleborougH Bes/gf1094 Euant, lbbﬁﬂhcﬂs 20f 93bes i Pé&@lﬂtek en 1$D¢0Géfde0ﬁi7| -
targeting parenchymal g%{m d deposits and not_ vascul ar

deposits uBYTtARE 9f-ed@PM 4dqvancesvedamingiegier¥le d9d-258s &Q/%WQIH‘W WO
ant i bogi e@ommﬁivtfo%h%?smvb'%1@2@%@@7@6@9 SN0 93/ '2géawl6 §4/85d58 w0

embodi nent, the present invention relates to an antl wherein X is
conpri sed 95#2814911&@011432 Patn Nowr t5,6081486; 4,28BA0% 5463, 4%ti BRGYL7; 5,427,908;

In a pref r r : )

nonocl onal F{asﬁglls %52%5% 74221%p§ % ?sgt]t %q‘é I\I—ﬁé?’h&ngrﬁl}@éi” and
of Af 38, ﬁé}ﬁQ;lﬂ&;,eavme?\ehmh tshﬁcdqarratad)hﬁemdbglrdhreﬁwﬁﬁﬁﬂs&Q&e@ne of the
follow ng pairs of am no acid sequences, correspondi ng 15respect ively

to the light Ar eas orr
Corpl ementar i + 3 L0 RE AP THEF SRS o e Rl GRFEE R e fipbegpolated
the heavy aahaisal (ChRetdt thm%]ﬁﬂop@dmdfﬁgl f@aghcﬁts(taﬁﬁgletcepkcmbnhmba IcHOWR host,
| GH521) 20Li ght chal n_vari abl e regjon: L1CDR- L2

)
SSLTVTAGE KISEeERALS» p@ﬁcep_l@ yeast, and bacteria, using recombinant

RASVPDRFT%GE%UJ@@%/@EQL%MMW% below. For example, techniques to
recombinantly produce Fab, Fab’ and F(ab”)2 fragments can also be employed using methods
known in the art such as those disclosed in WO 92/22324; Mullinax er al, 1992,
15  DBioTechniques, 12(6): 864-869; Sawai et al., 1995, AJRI, 34: 26-34; and Better ef al., 1988,
Science, 240:1041-1043; said references incorporated by reference in their entireties.
Examples of techniques which can be used to produce single-chain Fvs and antibodies
include those described in U.S. Pat. Nos. 4,946,778 and 5,258,498; Huston et al., 1991,
Methods in Enzymology, 203: 46-88; Shu et al., 1993, PNAS, 90: 7995-7999; Skerra et al.,
20 1988, Science, 240:1038-1040.

Also included within the scope of the invention are functional equivalents of the
antibodies specifically disclosed in the present application. The term “functional equivalents”
includes antibodies with homologous sequences, chimeric antibodies, artificial antibodies and
modified antibodies, for example, wherein each functional equivalent is defined by its ability

25  to specifically bind to the N-terminal region of ABs« peptide as defined above. The skilled
artisan will understand that there is an overlap in the group of molecules termed “antibody
fragments” and the group termed “functional equivalents.” Methods of producing functional
equivalents are known to the person skilled in the art and are disclosed, for example, in WO
93/21319, EP 239,400; WO 89/09622; EP 338,745; and EP 332,424, which are incorporated

30  mtheirrespective entiretics by reference.

Artificial antibodies mclude scFv fragments, diabodies, triabodies, tetrabodies and



25(SEQ I D NO : 1) Heavy chain variable region: CDR HLCDR-F12
GGLVQPGGSLRLSCAI SGETKI VEWWRQPPGE CRLEWL3?. .. 27. -"JYYTT 30CDR- H3

GRFI VSRDT
2009/ 0564

%Ia%ﬁ; LRAEDTAI YYCATYHDYAMDVWGEQ WO

8/ 064432 13 GTSVTVSS (SEQ | D NO : 2P CTERIH Y2

Tei A 1.7 (secreted by hybridoma | GI—15292) Li ght chain variabl e region:
CDR- L1 5SSLTVTAGEKVTMNCI CSSCX t j aNSGRONYt e TWEQQKPGQPPKWY Pt
CDR- L2CDR-rhu3: (SekO0eHAPRE bESGRET, B Tdnd | MEREARDL AWM GlaMr M 33EAL 3 BIBOQHuEson, P.J.,

NO3) 10
GGLVQPGGS

TRy %g%%%@@k%@e o 1533 HsGR 12 of whih has antigen-binding

LGRFI VSRD BRSO X LV RIEEH AL WA aMer EEYAN Y I¥WEL Ind VL domains of an antibody are
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linked by a flexible peptide. Typically, this linker peptide is about 15 amino acid residues
long. If the linker is much smaller, for example 5 amino acids, diabodies are formed, which
are bivalent scFv dimers. If the linker is reduced to less than three amino acid residues,
trimeric and tetrameric structures are formed that are called triabodies and tetrabodics. The
smallest binding unit of an antibody is a CDR, typically the CDR2 of the heavy chain which
has sufficient specific recognition and binding that it can be used separately. Such a fragment
is called a molecular recognition unit or mru. Several such mrus can be linked together with
short linker peptides, therefore forming an artificial binding protein with higher avidity than a

single mru.,

The functional equivalents of the present application also include modified
antibodies, e.g., antibodies modified by the covalent attachment of any type of molecule to
the antibody. For example, modified antibodies include antibodies that have been modified,
¢.g., by glycosylation, acetylation, pegylation, phosphorylation, amidation, derivatization by
known protecting/blocking groups, proteolytic cleavage, linkage to a cellular ligand or other
protein, etc. The covalent attachment does not prevent the antibody from generating an anti-
idiotypic response. These modifications may be carried out by known techniques, including,
but not limited to, specific chemical cleavage, acetylation, formylation, metabolic synthesis
of tunicamycin, etc. Additionally, the modificd antibodies may contain one or more non-

classical amino acids.

Functional equivalents may be produced by interchanging different CDRs on
different chains within different frameworks. Thus, for example, different classes of antibody
are possible for a given set of CDRs by substitution of different heavy chains, whereby, for
example, IgG1-4, IgM, IgAl-2, IgD, IgE antibody types and isotypes may be produced.
Similarly, artificial antibodies within the scope of the invention may be produced by

embedding a given set of CDRs within an entirely synthetic framework.

Functional equivalents may be readily produced by mutation, deletion and/or
insertion within the variable and/or constant region sequences that flank a particular set of

CDRs, using a wide variety of methods known in the art.



15 SVTVSS (SEQ ID NO :4) Antibody Tei A 1.8 (secreted by hybridom
| GH523) Light chain variable region: 20CDR-L1CDR- L2

SSLAVTAGE - qpt at WQQKPGQPPKLLI YW CDR- L3 ‘
NDJPDRFTC@@%@%&%% SSVQSSSLAWYCOOWEGAG 25( SEQ | D NOFSTERERRSAE%ai n

vari abl e regi on: CDR-H CDR- H2
GCELVQPGGSLRLSCATPC RW11QPPG CALEW.AM SM 30 CDR- H3
VI ORFTI SRDNSQSIIIhy 2@y RMGDBADY YGAWAKGMiBal ¥Eion of ABs . peptide can be detected by

z00e) Ooos QP ERRIRPSTALTR AL TSI LefR LB 0L B, Srtioaoy
specifically bind to the antigen (i.e. the N-terminal region of Aps, peptide). The
immunoassay is thus characterized by detection of specific binding of proteins to antibodies.
5 The expressions “specifically binds to”, “specific recognition”, “specifically
recognizing”, “specifically reacting with” or “specifically forming an immunological reaction
with” refer to a binding reaction by the antibody to the N-terminal region of APs. peptide,
which is determinative of the presence of the N-terminal region of APsy peptide in the
sample tested, in the presence of a heterogeneous population of other proteins and/or other
10  Dbiologics. The specificity can be determined by a Luminex assay. Using this assay,
antibodies of the invention present a high specificity on APsx peptide, ic the Mean
Fluorescence Intensity (MFT) obtained with an antibody is much more higher on a APs.,
peptide than on a non-specific peptide like APs.13 peptide, for exemple MFI = 1822 with
TeiAlLl on ABsis peptide and only 24 on APe.s peptide (see example 3 and table 3).
15 Immunological methods include but are not limited to fluid or gel precipitation
reactions, immunodiffusion (single or double), agglutination assays, immunoelectrophoresis,
radioimmunoassays (RIA), enzyme-linked immunosorbent assays (ELISA), Western blots,
liposome immunoassays (Monroe et al, 1986), complement-fixation assays,
immunoradiometric assays, fluorescent immunoassays, protein A immunoassays, or
20 immunoPCR. An overview of different immunoassays is given in Wild D. (2001) (Wild D.
(2001), The Immunoassay Handbook 2™ edition. Nature Pr., London, UK) and Ghindilis et
al. (2002) (Ghindilis A.L., Pavlov AR., Atanassov P.B. (eds.) (2002) Immunoassay Methods

and Protocols. Humana Press, Totowa, NJ, US).

Thus, under the designated immunoassay conditions, the specified antibody

25  preferentially binds to a N-terminal region of ABs. peptide of the invention while binding to
other proteins or protein isoforms does not occur in significant amounts.

In particular, the specified antibody does not bind to APia» peptide and therefore
would not present the severe side effects observed with antibodies against APy peptide
when used for therapeutic purposes (see example 5).

30 Such a response can be an active response induced by administration of immunogen
or a passive response induced by administration of antibody or primed T-cells. A cellular

immune response is elicited by the presentation of polypeptide cpitopes in association with



CDR-L1 SSLTVTAGEKVTMBCI Orartt,t TOTFQQRPGQAPKL CDR-L3
MGVPDRFTGSGSGTEFTLTI SSVQAEDLAVYYCQW . | FGAG 10( SEQ I D NO : 7) Heavy

ion: CDR-HLCDR- H2 GGELVQPGGSLRLSCATS ' .
WR@P&RI@\%&E@%- H3 : RFI vSRDTSQAG LyLQVSAL RAEDTAW(C,?\% %@Mm&
GISVTVSS (SEQ ID NO : 8) 20 Antibody Tei A 1.1 (secreted by hybridona

| GH525) Light chain variable region: SSLTVTAGEKVTMSCTO CDR-L1 CDR-L2
" TWQQURGIRPKLIIsMWABTR mdlifids3o activated antigen-specific CD4 T helper cells and/or

chain vari
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CD&+ cytotoxic T-cells. The response may also involve activation of monocytes,
macrophages, NK cells, basophils, dendritic cells, astrocytes, microglia cells, eosinophils or
components of innate immunity.

An “immunogenic agent” or “immunogen” is capable of inducing an immunological
response directed against itself upon administration to a recipient mammal, optionally in
conjunction with an adjuvant,

In a preferred embodiment, said antibody presents a high specificity for the free N-
terminal end of APs.x peptide.

The expression “free N-terminal end” refers to an unblocked N-terminal end ic. an
armino-acid having a NH; terminal end.

Antibodies of the invention can be polyclonal having a high specificity or monoclonal
having a high specificity.

In another preferred embodiment, said antibody presents a high affinity with respect

“to APs. peptide.

The term “affinity” refers to the strength of the binding of the antibody to the N-
terminal region of Afs. peptide, i.e., how tightly the antibody binds to the N-terminal region
of Afs.x peptide.

Antibodies of the invention can be polyclonal having a high affinity or monoclonal
having a high affinity.

The affinity of the monoclonal antibody of the invention to the N-terminal region of
Afs.x peptide is determined by the bridging assay test (see example 3). OD values below 1
represent low affinity and above 1 show high affinity of the monoclonals to its target.

In another advantageous embodiment, antibodies of the invention can be polyclonal
with a high specificity and a high affinity, or monoclonal with a high specificity and a high
affinity,

In a more preferred embodiment, said antibody specifically target parenchymal
amyloid deposits of APs.x peptide in the brain and does not interact with vascular amyloid
deposits.

The induction of an immune response is “active” when an immunogen is

administered to induce antibodies or T- cells reactive against the immunogen. The induction



25ESt | VPDRFTGSGSOTDFTLTI SSVQAEDLAVYYCONDYTYPLTFOAG (SEQ I D NO 9)
Heavy chain variable regi on: 30CDR- HLCDR- H2

GG VQPGGES F! SDFPI FWRQPPGKRLEW | ASk% HKNYDYK
200910564?@%@%}%@;008/ 064432 15 VKG, rctRibboct?

RFI VSRDTSQSI LYLQVNALRAEDTAI YYCAI MAY- : V\GQ GITSVTVSS (SEQ ID NO 10 )
5As used herein, an "anti body" refers to a protein consisting of one
or nore p@lfyperpmaml@@smmb%ts nadsevel yhem ewdmiboly is avministgted bt iitsel G einéstoghe

fragnents 0gl In a preferred
enmbodi nentl\?tetrhm%% %QM@ %)Ff‘]ﬁ? NG "RESA chain of the variable

regi on of the @nki bﬁdmedelﬁe-eﬂ“ebtﬁba\/ehe:qmpméamxmn&aﬁfmti‘se tﬁeolﬂsq%ﬂ&g of
am no acid s uences: JS@ ﬁntl bod Tei A §21 sequenc% CDR of
the 1§ ght TRRARMOZMEaDIEch BTG HeprRup g Taprehages ey be gaplamed by

CDR-L25 158 firktfon(sIERcbidd Madibodled) to the aggregated AB peptides within vessel walls (see
exemple 5).

Therefore, antibodics of the invention specifically targeting parenchymal amyloid
deposits and not vascular amyloid deposits would not present the severe side effects observed
with antibodies against AP peptide (see example 5).

10 In a preferred embodiment, the present invention relates to an antibody wherein x is
comprised from 15 to 42, in particular a monoclonal antibody.

In a preferred embodiment, the present invention relates to a monoclonal antibody
which specifically binds to the N-terminal region of Afs, peptide, wherein the variable
region comprises one of the following pairs of amino acid sequences, corresponding

15  respectively to the light and heavy chain:
Areas in grey corresponds to the Complementarity Determining Regions of the light chain
(CDR-Lx) or the heavy chain (CDR-HXx)

* Antibody TeiA 1.6 (secreted by hybridoma IGH521)
20 Light chain variable region:
CDR-L1 CDR-L2

SSLTVTAGEKVTMS

RS VPDRFTGSGSGTDETLTISSVQAEDLAVYYCY
25 (SEQ IDNO: 1)

Heavy chain variable region:

CDR-H1 CDR-H2

GGLVQPGGSLRLSCAI
30 CDR-H3
RETVSRDTSQSILYLQMNALRAEDTAIYYCAT




CDR- L3: ONDYTYFLT (SEQ ID NO : 13) CDR of the heavy chain
vari abl e region: 20CDR-Hl: 25 CDR-H2: ASRNKA CDR-H3 (SEQ I D NO 14)

(SEQ I D Q ID NGO 16) Antibody Tei A 1.7 (I /(%‘ ce)
CDR of t@?%@%{?&c ain variabl e regi 3\% CDR- L1: :%OQ)\/NV?(;l§ éﬁ%s[?%%
17) CDR-L2: :wake (SEQ ID NO : 18) 2009/ 056490PCT/ EP2008/ 064432

16 CDR-L3: (SEQ ID NO : 19)
GTSVTVSS (SEQ IDNO : 2)

¢ Antibody TeiA 1.7 (secreted by hybridoma IGHS22)
Light chain variable region;
CDR-L1

5 SSLTVTAGEKVTMNC

CDR-L2
VPDRFIGSGSGTDFTLTINSVQAEDLAVYYCE
(SEQ ID NO:3)

10 Heavy chain variable region:

CDR-H1 CDR-H2

GGLVQPGGSLRLSCATS

RFIVSRDTSQSIFYLOQMNALRSEDTAIYYCAT:

15
SVTVSS (SEQ ID NO : 4)
¢ Antibody TeiA 1.8 (secreted by hybridoma IGHS23)
Light chain variable region:
20 CDR-L1 CDR-L2
SSLAVTAGERVTMSC
{VPDRETGSGSGTDFTLTISSVQAEDLAVYYCE
25 (SEQ ID NO:5)
Heavy chain variable region:
CDR-H1 CDR-H2
GGLVQPGGSLRLSCATA i
30

CDR-H3

(RFTISRDNSQSILYLQMSTLRAGDSATYYCAV




CDR of the heavy chain variable region: 5CDR-HL: (SEQ ID NO : 14)
CDR- H2: ASRDKAKDYTTEYSAS\ (SEQ I D NO : 20) CDR-H3: 10sway (SEQ ID NO :
21 Ant i ] A 1.8 (1G1L1523 sequence) CDR of the light chain
va)ri abl e 3’2‘3%@%’%@ LI: 151C8SLTILQ(SEQ ID NO : 22) T/EB2008/064432
WASTRE(SEQ I D NO : 18) CDR-L3: (SEQ I'D NO: 23) 20 CDR of the heavy
chain variable region: CDR-HLl: tareit (SEQ ID NO : 24) CDR-H2:

25" ASV(SEQ I D NO : 25)

QGTSVNVSS (SEQIDNO : 6)

* Antibody TeiA 2b.6 (secreted by hybridoma IGH524)

5 Light chain variable region:
CDR-LI CDR-1.2

SSLTVTAGEKVTMSC

G8GVPDRFTGSGSGTEFTLTISSVQAEDLAVYYCH
10 (SEQID NO :7)

Heavy chain variable region:

CDR-HI CDR-H2

GGLVQPGGSLRLSCATS
15 CDR-H3
FIVSRDTSQGILYLQMSALRAEDTAIYYCA

GTSVTVSS (SEQ IDNO : 8)

20 * Antibody TeiA 1.1 (secreted by hybridema IGH525)

Light chain variable region:

CDR-L1 CDR-L2

SSLTVTAGEKVTMSC;

25

VPDRFTGSGSGTDFTLTISSVQAEDLAVYYC
(SEQ ID NO:9)
Heavy chain variable region:

30 CDR-HI CDR-H2
GGLVQPGGSLRLSCATS




CDR-H3: (SEQ ID NO : 26) 30 Antibody Tei A 2b.6 (1 Gd524 sequence) CDR
of the light chain variable region: COR-L1 WO

2009/ 0564 / 08/ 064432 17 anstsnyttag (SEQ ID NO . 27) CDR-L2:
WHASE ka. 3%5%%? : 28) , CDR-L3: Beiii (SEQID NO PSY/EREHS/Hr432he
heavy chain variable region: CDR-Hl: "OFTMEEM (SEQ ID NO : 29)

10CDR- H2: - 7/ ki ) 1D NO : 30) CDR-H3: yttAinpy (SEQ

31)

15 Antibody Te RERS RIETRGSIC YL QCDRADR ABDE ATVHTUALS WGQ
vari abl e region: CDR-L1:
GTSVTVSS (SEQIDNO: 10)
5 As used herein, an *“antibody” refers to a protein consisting of one or more

polypeptides substantially encoded by immunoglobulin genes or fragments of
immunoglobulin genes.
In a preferred embodiment, the CDR of the light and heavy chain of the variable

region of the antibody defined above comprises one of the following amino acid sequences:

10 * Antibody TeiA 1.6 AGHS521 sequence)
CDR of the light chain variable region:
CDR-L1
(SEQIDNO: 11)
CDR-L2:
i5 2 12)
CDR-L3:
(SEQIDNO: 13)
CDR of the heavy chain variable region:
20 CDR-HI:
© (SEQIDNO : 14)
CDR-H2
. (SEQIDNO: 15)
25
* Antibody TeiA 1.7 (IGH522 sequence)
CDR of the light chain variable region:
CDR-LI:
30 E (SEQIDNO : 17)

CDR-L2:

(SEQ ID NO : 18)



nt Ogi ngbrareli (SEQ ID NO : 32) CDR-L2: 20lam (SEQ ID NO :18) CDR-L3:
Xn. "km (SEQ ID NO : 13) CDR of the heavy chain variable

regi on: 25CDR- Hl: g;fignix (SEQ ID NO: 33) CDR-H2: (SEQ ID NO : 34)

CDR- H3: 30%Y B SEQ ID NO : 35) The CDRs of the pré& 2008084421 on
i ncl ude not only those conpletely i défitical but also variants so | ong
as the specificity to Af38," peptide is maintained. That is, the CDR
am no WO 2009/@56480PCT/ EP2008/ 064432 18 aci d sequences in which one
or nore am no agid.resi.dues are nodified may al so be used as the CDR
sequence. The M

YU REFLEN TR HN® v 881 dues in the anino acid
sequences of the CDR variant are preferably 30%or |ess, nore
preferably 20% or |ess, nost preferably 10%or less, within the
entire CDR 5THKdMRpbthe heayy chaimn vidable régiamgnent , nol ecul e or |igand
conpri%ing at kﬁﬁg&ﬂgne of the indicated CDR s or honol ogous
sequencCes can be used

! (SEQ IDNO : 14)

CDR-H2:
CDR-H3:
10 ' (SEQ ID NO : 21)
* Antibody TeiA 1.8 (IGH523 sequence)
CDR of the light chain variable region:
CDR-LI:
15 (SEQID NO : 22)
(SEQ ID NO : 18)
(SEQID NO : 23)
20
CDR of the heavy chain variable region:
CDR-H1:
5 (SEQID NO :24)
CDR-H2:
25 (SEQ 1D NO : 25)
CDR-H3
(SEQID NO : 26)
30 e Antibody TeiA 2b.6 (IGH524 sequence)

CDR of the light chain variable region:
CDR-L1:



The CDRs are of primary inportance for epitope recognition and

ant i body binding However, changes may be made to the residues that
conpri se %@g mnthout interfering wwth the ability of the
ant i body t0° PRYGYAT%2 e and bind its c?gnate epi t ope. FoPCLEBHIT Y432
Ochanges that do not affect epitope recognition, yet increase the
binding affinity of the anti body for the epitope may be made.

Several studieg SE) TeNG: »hH i ntroduci ng one or nore
am no acid chaggﬁilgt various positions in the sequence of an

anti body, base he know edge of the primary antibody sequence, on
its propertiesj 1§ F; Hpgcaq@ | evel of expression (Yang, 15W P.
et at, 1995, J. 254 : 2 403; Rader, C. et at, 1998,
Proc. Natl. Ac&cPR—Séi USA, 95 : 8910 8915; Vaughan, T. J. et at,
1998, Nature Biplisehoaie C%ﬁh 239) In these studies (so
cal | ed af fi ni t ymaturatto ni-ques), equivalents of the primary
anti body have been generated by changi ng the sequences of the heavy

and |ight chai n i.n the CDRL, CDR3, or framework regions,
usi ng net hods rsbtﬁ g@'e&ef’%ﬁm'f E?)ﬁt'?bj%feg@"b nedi at ed site-directed
nmut agenesi s, cadgweHle nutagene5|s error-prone PCR, DNA shuffling, or
mut at or - strai ng,; Q). | %yau han, T. J. et al., 1998, Nature
Blotechnology,;ks f'd§ ﬁH@&SON29B. et at, 1996, Chapter 16, pp.
277-29%, in "Phggg}g}splay of Peptides and Protelns" Eds. Kay, B. K
et at, Academ ¢ ). 1€ t.hods of changi ng the sequence of the
primary anti boe SV ndSEQBUNEY f30hi ti es of the
secondary antlQ%g%gg.ZS (C}anl H et al., 1992, Proc. Natl. Acad. Set
USA, 89 : 3576 "Boder, E. T. et al., 2000, Proc. Natl. Acad. &L.
USA, 97: 10701- 'WﬁéﬁLﬂBNOaﬁd)Rlechnann L., 1996,
| nununot echnol gv, 2: 169-179; Thonpson, J. et al., 1996,1 Mt Biol.,
256: 77-88; Short, M K et al., 2002,1 Biol. Chenz., 277:
163653%6370; Fur uh&modjr(freﬁ& 13laGHaHY endg) ot Chet n 276:
27622-27628). WD 2009/ 056490PCT/ EP2008/ 064432 19 anti bodi es whi ch
speci fical |y biGRR obtheldighichain yarigile regdosn of A138 " peptide as
defi ned above\@ﬂﬁuﬂnproved functions, including |nproved affinity to
the N-term nal 1 X peptlde . Preferred am no acid
substitutions &; I OEQ Buie Bhisceptibility to 5
prot eol ysi s, %ﬁm§§guce susceptibility to oxidation, (3) alter
bi ndi ng affi ni form ng protein conplexes, and (4) confer or
nodi f goot her pk geﬁﬁﬁpﬁ)mt)ﬂ@nctlonal properties of such
anal ogs. Analogigﬁis I nclude various nuteins of a sequence other than
the naturally- irring peptide sequence. For exanple, single or
nul tiple am no g ﬁ(gggﬂmﬂﬁ)(pTeferably conservative amno acid
itutions) 1 ide in the naturally-occurring 10 sequence
(preferably in the portion of the pol ypeptide outside the domain (s)
formng inter Native amno acid
substitution gﬁjmlﬁgkﬁ%tlﬁgﬁ{)@?gﬁﬁ%tﬁgp%ﬁgnge the structural
char aéberi sti c£RA-Hihe parent sequence (e.g., a replacenment anino
aci d shoul d notugsg b el,Lx that occurs in the parent
sequence, or df ; ﬁﬁﬁbBﬂES ?5gecondary structure that
characterizes tOBR{pRrent sequence). Exanples of art-recognized 15
pol ypepti de secgpda ctur re described in
Proteins, Structt: ﬁ%ﬁﬁép (553 eighton, Ed., W H.
Freeman and Comsnys: New York (1984)); Introduction to Protein
Structure (C. Branden and J. Tooze, eds., Garland Publishing, New
York, 3R Y. (196% MMEFRH ADBBt al ., 1991, Nature, 354° 105,
whi ch are each I
anti bodi es al S(;Ii ? ﬁ%{% e eﬁﬂg%ﬁt&ﬁ% g%lldggld ég%ng’thgge Mé’dﬁmgldwmal but
also variants so long as the specificity to APsx peptide is maintained. That is, the CDR amino




| i nes and nmet hods for engineering themare disclosed in e.g. Shinkawa
et aL (2003, J. BioL Chem 278(5): 3466-3473), Ferrara et aL (2006,

. Biol. 8): 5032-5036; 2006, BiotechnoL Bio ),
851 61), %‘;%ﬁg’é EP 1498490, EP 1498491, EP 167691%89@5?%%2%7,
and WO 99/ 54342. 30I n anot her preferred enbodi ment, the present

invention relates to an anti body which specifically binds to the
Nt er m nalacidegqencasfin AhRE8 oxe pepbredamins adid reartiesxae ynobdicd gnaly alse bk @skd as

o oup conPy PRGS S ARG AR FA L oS DR Ay PR S e

subst r at e,CR vy iR peferaBI§130% orQeks yiiBre iphdTelabll 20%Adtdes8, HaP hRIbrably 10%
The particul ar |abel or detectable group used in the assay is

general |y %éﬁs&d"’lg’r“i‘fhpéﬁqlfe%ct of the invention, so long as it does
not si gnifi Cant’['h}érefd?é hl 8h@ho \ﬁxtﬂ'bc%h{%ﬁt %B‘fe%hlfe'og l1§éﬂﬁ%ﬂﬂarls1ﬁ%91fle$s|98ne of the
anti body used in the asSsay. T etectabl e grotp can ny materi al
havi ng a dediexit@GPB’ mmmmgomeqmmn bpnsqderty Such det ect abI e

| abel s have be V. Junoassays .a
general , al msﬁﬁg\@é %glo(%@sgﬁjﬁ lrgr?tﬁgﬁcc %09 ﬁo&ci nltl réaré p lbo y’bmdmg'
t he net hodicnﬁevtnh ehprges eny be mvdnte te.resldies thaa cdnﬁptesie ths CBIRY vﬁﬂnspomtetrfeﬁﬂg

det ect abl e cl.r oS hot ochem cal .10. bi ocheni ¢

i os hent OAe S g G eEt P dEcoRnizd 3t RO AP CORAG BoBk Fofefape
Usef uly gl aQﬂhr?eb nhith@ ﬁbﬁﬁﬂ'&ﬁt dpﬂM ?dc@@uh&?';%@@n@éﬂse ahe€ bidin hﬂﬁhft?%fttﬁe
magneti c beads nabeadsT fluorescent dyes (e.g. fluorescein

i sot hi ocyaﬁﬁﬁb%dy f% &§bowe mayhsdeasene) . radiol abl es (e.g. 3H, 1251,
35s, 1l4r, or 32P), enzynes (e.g. horseradi sh peroxi dase, alkaline

phosphat ase an@e@érﬂe{tﬁd@somniu‘{véﬁ@@hé Brfées Eiah%hm@@n&@f Hord Bl L acid
| abel s such as 15col | oi dal gold, "colored glass or plastic (e.

g.
pol yst yr erf@angss y yr iopy petidons| i theseqeanse pf preanidody, based ophige kapweledgragf the

be coupl egj %Iﬁarrfﬁﬁt Bod ?]cl)gl%er 81? tL éro%@rtﬁ:p& ? §'bfn%ﬂ1g TRQIERE )&E%EJ&% (gYang,

assay acc ng to wn 1 n Fndrca
a wi désvarWePyetaof., 19%3}’ siimafiohe23ds: 9 2-40B § Radehe’. @hol .98 f Prbabéd:. Acad. Sci.

dependi ng 0k e itivity r ire e,.ease, of conjugati Lt h

t he conpoulg‘gcj,ﬁgt' Q%ﬁqﬁ]}? y&%%ﬁa?’:ﬂgn?élg ﬁ?g N Q%{Bﬁeﬁfﬁowﬁ’gﬁt@a?é&%n
and 20di sposal provisions. Non-radioactive |abels are often attached
by indirect nmednshese studies Senelial dfﬁmtyamhﬁuwibd tevhhigoes),eq(izalgnts bif eHel pjmary

is coval ent und.to the antib The |igand en binds t n,

anti -1 i garfd™ \t{%cg’ghavgﬂ’?eé’pgegf’ﬁaﬁgh’?’ cﬁﬁ‘%/gé ihg Se%%ﬁ?ﬁ O%E‘ g}ef‘We?ndi 1}%&8@4} Bypes
det ect abl analie cORA €DREYCDRUNE firdm @votk GeBdnsS Vet EMethSBCcRSs Bligonucleotide-
detect abl e enzyne, a fluorescent conpound, or a chem | um nescent

conpodid. %e%%&ll;e drecterl gRHeRSIaTY CARETS MRGEFNSSIS.cPripEonc BER, JNIA. syyfding,
a |ligand hﬁ%\ﬁﬁt@@ét%ﬁlof@%h (g, 1f 9rer £X TP @ﬁafmle%¢teﬁqgf)%;,q>& 543539,

and cortisol, It can be used in-conjunction wt
natural ly Avdeyunt: |B}geta¢ft,| LPpg&hatger J,trer RAT2081 i, “fé(lag%t@wh&ycom’epﬁdes and

antigenic sed, | Qnhinat. n
The ant1 bdaPBRSeEATRA, REREEA | LaBOReRal TRo it ol PR g reqyence
corrpounds offthe pamrgphmboldy mocmmgﬁéd @m:mprb%daafﬁeamzyﬁet}w sécbntﬁﬁomﬁtﬁfoalcs

oar 1 £ ar (P pribe ALt oee st deed Bt Sih YTl feltl SefR Er ert, 2000,

oxXi dOfedUC}i’r@@eWaﬁP%’c&& cudiariy, per oni70B3eR)5; ADUMEICQRl RieeMmRMAdIS., 1996,

include fluorescein and its derivati Ves, rhodanine and its

' Immunotechnolgy, 2: 169-179; Thompson, J. et al., 1996, J. Mol. Biol., 256: 77-88; Short, M.
K. etal, 2002, J. Biol Chem., 277: 16365-16370; Furukawa, K. et al., 2001, J. Biol Chem.,

276: 27622-27628).

30 By a similar directed strategy of changing one or more amino acid residues of the

antibody, the antibody sequences described in this invention can be used to develop



WO 2009/ 056490PCT/ EP2008/ 064432 21 derivatives, dansyl,

unbel | i ferone, etc. Chem | um nescent conpounds include luciferin, and
2, 3- di hydgaphiabsgdonedi ones, for exanple, lumnol. A rpghgwo@gmﬁg_wer

| abel | ng or signal producing systensi4s available in US patent No.
4,391,904. Means for detectlng | abel s are well known in the art.

Thus for exanple, where the 5 label is a radioactive |abel, neans
for det ec@p%bpdi%*Mépamﬁeqllmhmq tatheoh-teraninal a2y otk Bept Ms Hasclefingdrabaee
in autora t :

ot act o by erarotea MARAS ) SRLLERS ety MIHEY 35 SRO-ARRE cplon R o
of |ight anptidtet ecting the resulting fluorescence. The fl uor escence
may be detected visually, by nmeans of a photographic film by the use
O oot ont © SRUERKCERBUE WnGRALAE 0 URLECABY, B85 ERTRLfRty o
det ect &d Ipyotpolgsis, dRhgedube sappptdplityatbeosddviony ét)edtef dinditpe affimity nfor dovehing
abel s mapBendarerence] FBrRE,oBhEERcH by RHase S R et S BT ETcS
the | abel .of kithanplbgy. dnaRds e4rbiacih i@ Mriout AfidNTG! sef@c@pthbagyiht Safrally-
humani sed anti body. 15By "humani sed anti body" is neant a genetically

engi neer e(?c%%ﬁ“fmgad’épt“?% SW\‘F’&C}? thee s¥RRPieu finglsu 8 yEiPlef $1BHRP aacid) SphRéitutions
anti body l@re?&@gﬁ %Iﬁ&w@v@aﬁ&o%{aum&nwdsﬁﬁﬁy be%&f’eﬂﬁ' tha/ n!aaafmg} lo€&fring
anti bodi es are 10% rmouse and 90- 95% human.

ant i bddi esctigvee {miefcatilyam dhyepergor o rthemotmeptMth@rﬂmw dmamb(@bhf@mmg
directed ti n t

directed g%%”%é‘%wggi%ﬁgtra?@ %O&%\ gr%%)%\%egrﬂu re%; mf) glégegg&gglg N h@\}lﬂ& hm? Subsmmlaﬂy
and chi nmerchangarbé biodhes chadcexbtidioff thy pﬂrdfmlsecprenm)(erﬁsq)mpmeemént 'rahﬁlo acid

human i mmupe ste ai nst . the . According to anot.her ect,
e or eserPoiRyarERb R Rercs pria Hyisorus in L SRt COHG o TR Bpes of
ant i bodi ese@mdabhOstRicalef ke dhatactBrizedhthé hafRe Gbduercd) | Exebhﬁl@ss of @rt-recognized
N-term_ nal region of Af38 " peptide and does not_recogni se neither

AP1_46>noolpsatifs sespflapn apd teitiatyl sifudtuies v dessTiked2 i Peyieinh Yrucipips and
conpri ses \afee ﬁrﬂﬁlp@@ ({]éelglﬁtoﬁ heqg, aw ng, %bﬂaé 3! %ﬁ@fnﬁ qﬁ%@ 8R4y,

and which presents a specificit
enmbodi n‘entlnthdhléU(Hb@vlérOt}wT Piectuth fBr Bdmrial bl b Tbeefn edepﬁgnlanéd‘:’tdvhsmaﬁw

d | |
f/gl e(Z:SPZar |oI ogy ﬁ%ﬁuh%\g:PE#&%@ g?’s %ﬁh ‘?}m\%g‘% Eﬁ ‘G’RICh arc cach

bui | di ng Techmoitedhepiabk ré2Enca\D 2009/ 056490PCT/ EP2008/ 064432

20 Improved antibodies also include those antibodies having improved characteristics
that are prepared by the standard techniques of animal immunization, hybridoma formation

and selection for antibodies with specific characteristics.

It is also possible to use cell lines specifically engineered for production of improved
antibodies. In particular, these lines have altered regulation of the glycosylation pathway,

25  resulting in antibodies which arc poorly fucosylated or even totally defucosylated. Such cell
lines and methods for engineering them are disclosed in e.g. Shinkawa ef al. (2003, J. Biol.
Chem. 278(5): 3466-3473), Ferrara et al. (2006, J. Biol. Chem. 281(8): 5032-5036; 2006,
Biotechnol. Bioeng. 93(5): 851-61), EP 1331266, EP 1498490, EP 1498491, EP 1676910, EP
1792987, and WO 99/54342,

30 In another preferred embodiment, the present invention relates to an antibody which

specifically binds to the N-terminal region of APs.x peptide, said antibody being labelled with



22 B-9052 Gent - Zwi jnaarde BELA UM under the foll ow ng Accession No

: 5 TciA 1.6 or 2.6F4C2 (1G#H2 1) --> LMBP 65 94CB Tei A 1.7 or

2. 8A3F8 ( --> |LMBP 6595CB Tei A 1.8 or 1.3B12H3 -->
LVBP 6596@%@&5%@ 6 or 2.13E5E4 (I GH524) --> LMBP 65&98@1’&9@ 14e4#3%
1.1 or 3.46B1 OE7 (1CGH 525) --> LMBP ©598CB Accordi ng to anot her
aspect, the present invention refers to a peptide preparation to

gener at e ancdmpoundechssphomehggroupgompsdng: @ radioatliild adfudpy @diseihe fbel, an
which is eff|C|ent to reduce th nyl oi d deposi t nd to isolate a
monoc| onal PAHET HH§Ate, an enzyme co- §g9r - CHBNG ! Bﬁgﬁ?r 3#3@?%%" is neant a

short synt heti qhpeptticdRr Mbthorddddc@B1dNab8p MidAGh khd 288 isWHnER 11 nBI £ $ritical
the free Nterm nglE end of l\l—truncatég% %IBD pepti des. h\e,\éypr)lepthe used

is the fol®RRkt Algthe Kyegiop, i lene s Hglopepntisiga: ficathGuarias- it e specific binding
Wier eas Kidd s KEYNQ! &l 1AREL 2 a3 go?}{@'?l'ef%ct‘ﬁﬂ'ecé}oﬁ claP Bla 9 l‘hﬁzﬁlgehavmg a

cysteine by disulfide bridge. sequence corr spon
under | i nedictaatbleaihlysowd dr byens g perpesyri Svoh deteatatild kbels é;dwa: @Iely eictiglevoddRd in

8-x is si %é %Eldto(% nln%‘:‘ngasg'aa’ﬁosé,ﬁt%%%zgra aﬁréosblﬁ)% %P(r:] %ﬂlhglgh \mcglwds can be

preparati on” was m x
Fr eund adjappherﬂtoftlﬂermetmcr@ﬁttﬁépﬁcsnnemlventmnect| ons (Fi gure 2). After 24

ks, the i e response was anal yzed b (Fl ure 3) and the,
\g/fe;a e(S:t onet he s of‘dlg\?%a’d f&s cgep H?Ihél&%é’ﬁ?ﬁ&e eqpﬁcwg)[pgq neoggehgrical.

4) . Aqgor diiftBetral ﬂﬂhﬁﬁécl@ﬁ%@tele&%l pép%%ﬁ tadidlyaRl i rl:hEI?ﬁc%f %aﬁso Reful
process of preparat| on 25 of the above defined anti body wh

speci fi calltBelpithdhe trsesene INCpdniiRcyder b@ﬁ ér¢ obt Apged" topgpgmi?@ berds (e
does not r@ﬁﬁ%ﬂ@‘) Aﬂil’% ent ﬁ‘#gegrgliglﬁ)%'ééﬁei otﬁirogign as4 %ed I[Bodammr?

particul ar "15-42, whi ¢ rese speciticit conprisin
i muni sat |r@¢1019blep (of. &h 'ApproplCate Bhi eaymed (dp. amm'e&&sh p@ap:ﬁdasl@ adalmbine
articul

T-hel per - duPRoHE and QeRACRGHRAL el o g FEEA), R o BRaiitR; s et as

Al38 i1$ pe:ptldndﬂ goB:Q colﬁ’aﬁ ghspoesisdiole. g AbBSt _yred@e[ﬂilyﬁ@)fléﬂéeﬁtew 4t&) Beads.
T- hel per epitope” Eerstotp c{ylnkln gf t he Ar 38 peptide with a
T- hel per epi toﬁg &Y hyceup!ad; dperlsprondissctly fo the@%’@é)"o@@ﬁ‘ie&? ff they assay

term nal Gy&dr@ing e methoSONA kit 9 thddk. As 111d1r;atéla"§)o@é(mv§i§§\fﬁ{bty§f 126kls may
branched peptlde" refers to a Af38_x peptides linked wth a e tide

spacer cortaPi#fingith ther phogl ot yaickidapentlong enube iserpitivityl Gawired, the ease of

conjugation with the compound, stability requirements, the available instrumentation and
20  disposal provisions. Non-radioactive labels are often attached by indirect means.

Generally, a ligand molecule (e.g. biotin) is covalently bound to the antibody. The
ligand then binds to an anti-ligand (e.g. streptavidin) molecule, which is either inherently
detectable or covalently bound to a signal system, such as a detectable enzyme, a fluorescent
compound, or a chemiluminescent compound. A number of ligands and anti-ligands can be

25  used. Where a ligand has a natural anti-ligand, for example, biotin, thyroxine, and cortisol, it
can be used in conjunction with the labeled, naturally occurring anti-ligands. Alternatively, a
haptenic or antigenic compound can be used in combination with an antibody.

The antibodies can also be conjugated directly to signal-generating compounds, for
example, by conjugation with an enzyme or fluorophore. Enzymes of interest as labels will

30 primarily be hydrolases, particularly phosphatases, esterases and glycosidases, or
oxidoreductases, particularly peroxidases.

Fluorescent compounds include fluorescein and its derivatives, thodamine and its



WO 2009/ 056490PCT/ EP20081064432 23 It was not obvious for the
person skilled in the art to prepare the above defined anti bodi es
because f conventional process, i.e. imunization with five
pepti des %?Wg}&% %55 13, A136. 14, m1511§8 15, and Af 39. 4PFY/EPR{§8/064432
specific antibody secreting hybri domds coul d be isol ated and
therefore it was necessary to inmmunize with a Af38_8 peptide and a

T- hel per 5epivitops, dahsyl, p&ntﬁallﬁbdoaé o, mlsulmgmr@a&htb dmﬁoﬁﬁ%dmmuwg@lfem and
T- hel per r.to ze W t Af 38 ranched pepti de

In a pref Z%% 8@‘%‘%‘?8@* feig IonetS’h P‘n %W@’rﬂ% drvipw|odt dhert labaling or signal
process ofprdiRP@arsaéteas; %aatmeaﬂtusb@@aﬁmgwwdﬁﬁl ned, wherein said

ant i body bpl ndsg%pgf:l fllgal Ily to the NNtermnal region of A138 15

pepti de, does Ad%anp &rolpiicEes Nbels s wald kagive in ﬁheé%feffhs&aoﬂ”m@hip@t fuieteythe
W|th 1Qre t:.t i S t tern

oo 18 o lisl 9 ARIAR BERL | MemsSitE DRz gL BN P BRMRR Ly o
in a gi Verphgmgpipélccﬂlrrt isBumitdrediogepint &iere ébetialaattlb a fluorescent laéel(:(&l’lﬂhy‘\ﬁe
to another t.he present |nve |onre ates to an a od i C
bi nds specli %ﬁégl%ly = mn%ﬁ% f%l?l‘ﬁf%‘éf EGIPBFPPHRIC AY %Vﬁlcﬁgtbé’gthiggfea‘%/ds&‘??tmg
as obt ai nefe b@’suﬂm@l‘ flogesertef Medibbabane may be defar dbidy! 8y %ﬁ%b&ff a
aspect, th resent |nvet|o elates to a nethod for determnln

vitro anylROP@eBRAgdHm: By the plectiogisretesiongsuch @s Fléﬂrg%wuﬁbdéﬁ‘éﬁ@ (CCDS)
(i) quant Iofr}5h&gm{1fﬂ$hé@‘é§‘dth@fhky-term nal truncated Al 38 8 in a body
fluid of said mamml, 20using the anti bowé as defined above, (ii)
conparing the [Séndarlypenzyme; lbosdymay be detect MIIOthmgtthosm)rqmzm nubstrasgst flor
a control

s aut 1 or g P o, A Nereblie e AEMEl 1o B3 B0 Rtk kgl EpfarRIA Tebets
t runcat ed niXfy3g @tdced@implgs bymbhefvurgihmmlhr asespireat witlothi fisbel. evel

25nmeasured_in_the con! par, ul ar i s .highe han t he
| evel neagur@EFf?rﬁedt 8'61?1?1 nal g m@@%%ﬁ?l%@é‘“{yn t he

present i nvent By h@yinived antft@ﬂy’hmniﬁéhnﬁar@%ﬁéﬁcaﬁjd%ﬁ'%gﬁé‘ere(dbéihbﬂ@&t il WRichafe
to) a cow, angmgama sheep, a goat, a horse , arabbit, a

hare, a ddgyni ousg H‘?’Hugr%m a pygine aqiibagy is éraa@éqntedo@nta & hampn aptibedy;
preferred @Rt KRMHnized AR AR IR 1093 nRdubl AdT05% human.

Humanized antibodies have the advantage to counter the HAMA (human Antibodies

directed against mouse antibodics) and HACA (human antibodies directed against chimeric
20  antibodies) responses seen with murine and chimeric antibodies and exhibit minimal or no
response of the human immune system against them.
According to another aspect, the present invention concerns hybridomas producing
monoclonal antibodies as above defined, i.c. which specifically binds to N-terminal region of
APs.x peptide and does not recognise neither Af1.4p nor ABy4, and in particular the variable
25  region of which comprises one of the pairs of the amino acid sequences defined above and
which presents a high specificity.
In a preferred embodiment, the above defined hybridoma have been deposited on
August 23, 2007,
at:

30 BCCM/LMBP Plasmid Collection
Department of Molecular Biology
Ghent University
'Fiers-Schell-Van Montagu’ building
Technologiepark 927



In a preferred enbodi nent, the manmmal of the above defined nethod is
a human, nore preferably the mammal is a human adult. WO

2009/ 056490PCT/ EP2008/ 064432 24 I n anot her preferred

embodi nentY O e ¥ ent i nvention relates to the abovePEBEPHEH0GERN0d
wherein specificity and sensitivity df said anti body toward A13842 is
hi gher than 60% preferably conprised fromabout 60 to about 100%
mor e pref 3-abfyGeanmiipesdabove 80% The term "sensitivity" refers to
t he degreesmfGgraiiecti on of Af 3842 peptide that the 5 nethod can

detect. (See Neurobiol ogy of aging, Vol 19, N. 2, pl 09-1 16, 1998:
Consensus @Rkt fdbwiddeadREskdng 9roup on: "Ml ecul ar and bi ochemi cal
mar kers, of AD"). This working group sets standards for diagnostic kit
in AD and t;i v_|_;y Lficity should be > 80%

| n anot herf'%lqei]féo&fZé 3%%b 2ti L @Q UI d of the above defined
rret hod is %&qrf?rl The term
"cerebros (1;3'2 1 03?1 | ncl ude whol e

cerebr Splp%\é% ]}’]1 s t hereof well known to
t hose 'dki | 't P “‘> fluid sanple can

i ncl ude vari oué“f:? e tBﬁﬁ? & ?SB?%t Sﬁ’reé%‘}té%‘feégfﬁ Fedprs £9 gipgPtsle rEgpgration to
include vaghaue i n&kﬁtﬁl{esrem%j ghvhef A6 1o ﬁrﬁﬁlﬂlb%'ﬁ?'b?&ﬁlcfﬁfn @BQQQE%T%J& o
a particular assay. Such dil uent's are well known to those s

inthe ar tre%twather?@%médm%wtbeﬁciaé%momcéy@ismbp@es and the |ike.
According to a h S, 3 )
nmet hod for determ Ptl@éﬁ%gatmmtn ke eg{ﬁ%ﬂ%ahogt{}glce%ﬂtu?ﬁ Hrt 1‘3% %ti% tg.rg%l stg%igal

associlat edenmwﬁmhlﬁnmwﬂhe) frde Neicmreihaland afi/tamcagd) Aégnapmdm such as
Al zhei ner' s dlsrase f or determ ning, mammal , the 20 risk of
[

devel oping a d Reids dseseis thedalloping &I%SMWBFIHH% PRDHAE
aggr egati on sughh&ssAAEZNSL BYhote RhDEAEEnodyHin Wl&?ﬁ' QRpRh b e C)rglstem%by

cl earance of 13-anyloid deposition’in a nmal , or for predlctl

| evel of IBsutidel widgebTlhdewmuenceaomaspoading saird isatdetinebapt feibwgd ﬂJIj,Iespacei
foll owi ng st.e . : i) determni t he
amount of aﬁ@f}‘??ﬂgﬂ}&f §8" gl}éﬁ“ﬁ‘%‘a‘ﬁrﬁ) SRR @%’8} 9@336}%%@&1?(. i)
conpapiong t he amewstid mnaﬁ%ls ﬂn%dqg pﬁbs})hwefsmmtefibﬁff@m'd%d&if with Freund
ant i body speC|f|c 0 sal N-term nal region of Af38, peptide in a

control  meAdfEpot faﬁﬂltraleqiif@lyea]c@w&m%l(ﬁ@ufer@nﬁﬁhléz‘bWMr fhg ammiune sspgse was

ii), whet
L5 Ayl or dpaE TRPIEE 8o SHBBTRY Srtefor e TP BRE 4AS RES LAY U
di sease, Whatihge(Figiredamal is at ri sk of devel opi ng a di sease
associ at ed W t t}& for mat ion such

Al zhei ner' s di sé%%réimgvméipﬁtg Pf“'ec )?a%rr?fﬁn{) “a’e@g% g?e%%aipwcassr?géﬁﬁeé’ﬁmﬁgn
cl eared, af tihabovehifihey ehtitdlly fvdrich WocitRA9/ Omed 20 RETNERZRAB/1084¢ 32 Aps.,
peptide and does not recognise ABj., X being comprised from 11 to 42, in particular 15-42,
which present a high specificity, and comprising an immunisation step of an appropriate
animal with a ABs., peptide and a T-helper epitope, in particular with a ABs peptide fused

with a T-helper epitope, or a APs.« branched peptide, in particular a APs_js peptide.
30 The expression “Asx peptide fused with a T-helper epitope” refers to the linking of
the APsx peptide with a T-helper epitope according to Livingston et al., (2002) containing a

terminal cysteine for coupling to KLH.

The expression “Afgx branched peptide” refers to a APs peptides linked with a

peptide spacer containing a terminal cysteine for coupling to KLH.



25 anyloid is in said mamal . An increase in the | evel of
N-term nal truncated APs-x n the brain of the tested mammal, for

exanpl e, GpylbshoMsaen | Ndication of the mammal being S“?E%@?ﬁa@éf@miﬂ or

at risk of developing a disease assoggated with P-anyl ol or mat

and/or aggregation. It could 5also indicate that the AP deposition in
the manmal is not yet cleared. Increased | evels of N-term nal
truncated A138]t WAS @ek elajipushieayhea pepels sliliedein thecwt trapiepsre dhe mhescagfined

are an in 'nﬁ%%l e@%.}sg hﬁll&\ﬁ}{ ly (%fnvﬁ%o ﬂrﬁﬁ&ssg%% 12§mn%1ith 699 0 O[%}ldes

N-t er m nal nt w e found i'n cer
fluids. THéPps, éﬁﬁ&ﬂCAB@f4, Aﬁsas,ein&IABQ.UMma;beo@%rﬁdnbdnjoi;eereﬁnggpmmomas could be

|nd|catesa eavage of AP resul ti he 10. for,mat.i.o
of N ter i B Bittose AP OE Ry b et Bl oA Pepid nd T Tper
i ncreased cplismept pdrtibulirya 1Qs. Opeptits Kused wikveTaRIpIY eitofe SEAS Emmunize with a

associated with P-anyl oid formati on and/or aggregati on by the mammal.
In a pref e”rﬁeegfdéﬂt? GIFPESt . the anount of antibody specific of the

N-term nal regipn p@fcrﬁ:ﬁ@nboﬁﬁﬁn'ﬁ ke ﬁl%écﬂglnwgﬁloﬂqel\éﬁs Mhﬁaﬁ% ngtf BAatafion

det erm ned on a tissue sanpl e obt ai hed fromsaid
"tissue" iof apembbodt ahoye tdefBede wherein Sﬁ%@@bb@ﬂ}’n‘gndsosmnﬁpﬂér toaélpé%-ttqrmmal

L Br eseabMNPAS, hERIALES, 1 Aot SO PGS RS i
A138 % 0s permpf:a;tcto Af.islpoptydeasictl @f dmmm;mnawes&ah Blat. pr ef erred

enmbodi nent def.i ,ed aboye rther copprises,a prefer

| abel | ed secongs‘ %?t valﬁ %ﬂle%’f’ﬁa‘%g‘?tSCttar?Be% Dot 4 He%ﬁﬁfﬁlﬁﬁ%a&tfswe
For exanpllemophetadtxhadi es can be bound directly to a solid

substrate where they are iymobilized. These i mobilized anti bodies
then capture t Recading iappeiheraspah AhccriesspBBvesOp EFIEs iwrant amEbody which binds

present i Qp&dﬁﬁ:aﬁWWhﬁ NAE ?er S(}f%ﬁ%g@%}deysﬁﬁta?@)ﬁﬁﬁte%% | rp?(fcégsc&%go

25ant i body. I n anot her a pect resent inventio

a t hedapewbpee. conposition conprising as active ingredient an above

defined anti body, or synthetic peptides with a free N-term nal -end

m m cking the free Nterm nal-end of N-truncated Ap peptides, in

associ ati on w tcardplgarneoetiti aapeey the cppicabl iavaneibih Clebites3®The @smod! for

of antibody, to. be admi ni s d or.delivered to.an indiyidual should
Pl s

be suffi ciBRIMIGEEKER an B 4ht TPRRRE CPBRSRE the JplAveRasttSvel s i n

the brain of tb@qhdh@ilfﬂhgjﬂ@hevefrcfm%&@pﬁﬁ@h@d@J[!’;QuﬁltaM!dk/'ﬂu‘ii?&es@ﬂ HARRal,
various paraneters ( g the particul ar anti body

2009/ é§6490PCTPEP@688P Md@@dgf@e&@é@vmhe wei ght of the indi vi dual
and the |evel s pfceRdoRLnRYS ePo LBl £ @RmbhfimhPtoltRod FoeE Ui NGH LPontrol

the case by case basis
mammal, and

(iii) deducing from step (ii) if said mammal is suffering from a neurological discase

provided the N-terminal truncated ABsy level is modified with respect to the level
25 measured in the control mammal, in particular is higher than the level measured in the

control mammal.

The mammal examined in the present invention may be a non-human mammal, such

as (but not limited to) a cow, a pig, a sheep, a goat, a horse, a monkey, a rabbit, a

hare, a dog, a cat, a mouse, a rat, an elk, a deer, or a tiger. In a preferred embodiment,
30 the mammal is a primate.

In a preferred embodiment, the mammal of the above defined method is a human,

more preferably the mammal is a human adult.



The dosage and frequency of administration can also vary dependi ng on
whet her the treatnent is prophylactic or therapeutic. 5In a preferred
enbodi mentywobhigealsve defined therapeutic conposition i I & for
the adm nistration to an individual gff a dose of an an??g@%&u@?&gﬁ]ﬂl
ng/ kg/ day to 200 ny. Patients anmenable to treatnent include
individuals at risk of disease but not show ng synptons, as well as
pati ents presendtapotseiaupisged ympedment, the nreseniciasention relhtehéd therabgve defined
di sease, Vi : ¥ ' ri Al zhej \

i sease i 1M ARdtE e AN Sk BE i bl BobD Rl b h ELTE el 0%
ant i bodi esprefanblyeoagnibai Sdre abht KO apibylatlle aldry pleferdtifecqgemdedibbove 80%.

popul ati on wi t hout, any assesspent of the risk.of the supject tient
The present anti otalinésse&f’lgvi‘é péeg?réﬁ? §heu§ee%i“?fl of g‘jrteqnﬁﬁi(\%i 4t 8KING tg%} the
have a sknawsth@bost detect.i (Ske Bleubbihgly B aghediver asane Huyaboiingi Mogduebsensus
include those having relatives who have experienced this disease and
t hose whosPYT khe ¥oHuRGsrRImeR Iolemir yad Bogherjer streroe! AP ok Rbiiweaking
15mar kers. group sets AHaRisShF ﬁfaﬁ%ti@{ki’ctih%@rﬁhﬂ bedbiess AeCUndtiey b [RGificity

present invention to an indivVidual can be nade via I ntravernous
adni ni st r adhpyd be > 80%. Anot her way of delivering to the brain is via

direct infusio i 1eS: ar. di to.th resent ., i.nventi.on .
into the brai nq%fqi B?%?P%%H??%ﬁ%ﬁ .ﬁn%glic%@r%}?iﬁg&%% 03'&@% eorvea%egél% me%}ﬁ’g 18
i nventlibon aeedbatspmalt fnid (&Y beod.onposi ti on conpri sing as active

i ngredi ent an ove defined antjhady, .. grent s, qr. deriyvatjves )

t her eof , or syﬂgﬁé?ﬁr’b % f‘?salé@]t b\ﬁ'@h%’é ¢$P2elsl‘@€ i A ARG Vﬁ}i‘o\é? ERFhgspinal
the free Nufi@oridealatiog o@ffrabbddsumebe def hoRaPh MBS skilfed@sSAei &t I THYs, 2

wi th a phar r@ceu_ti cally acceptable vehicle. In a preferred ] ,
embodi ment<er F@Pl&h‘o@éd denpls g0 vadedenearispnd adioppteh forgs i cerebraspipelr flyither

25adm ni St&atih@hel Quidfls btnkl 18 (P RachitdOSRIRE R PrRldRORY, Pﬁrﬂ@ﬂlﬁr assay.
mg/ kg/ day to 200 ng /kg/ daiiﬁ Tahe vacci ne or therapeutrc
conpodidt i onshatiluehie au¢ esdinkndwy éntthen skitbdcie tie drtmnddncledpomsas buffers,

agai nst ”]o?es%ﬂ%ﬁir%&iaﬁdhﬂlﬁém nal truncated Afls, peptide of the
i nventi on. ccor di ng to anot her aspect, the present invention

relates to the Atserdofy & dnetist wpet,othet hessahoi@etlehi nagsteanti boge®sd for
for the pr% aration of a d“ﬁj,lg tgr a vaccine intended for the

30pr event | GIFBM it F SBTHE § _SA?cthéti’iWé(r LTS _@é%?é‘?’ _aSSOCiatedAév itfhs %ﬂ“}ybid
herein, therhRbMandbeyAbAch ficHhbs REBEIm-PEARSask Bl ?‘ﬁéeﬁl‘{-ﬁ%fl@:’l% F%{S’aligﬁdsi,ntﬂe

the onset of the disease, inhibiting or reversing
of th@0di sehé d¢velaping pdinease awsocingl 20 F-0604H0PCTAER2008¢ Qfdet3RorPFuch as

and/ or aggregatign.of AR variants i nhi biti t he. ear.ance of
cl i ni cal g@%@%ﬁfss et dorteniog of the clearange plBamploiEiaposinpin wpmal, or

"treating - gicARBAL thd NGLULCH- Sl atded! thYa hiaRinbilt &g nk%d_déaﬁgﬁéﬁg the
substantially slowing or reversing the progression of the disedase,
subst ant i dbllgwing steps:
(i) determining, in said mammal, the amount of peptide ABsx with an antibody
25 defined above,
(ii) comparing the amount determined in step (i) with the amount of antibody specific
of said N-terminal region of Afs. peptide in a control mammal, and
(iii) concluding from the comparison in step (ii), whether the mammal is susceptible
to a disease associated with B-amyloid formation and/or aggregation such as
30 Alzheimer’s disease, whether the mammal is at risk of developing a disease
associated with B-amyloid formation and/or aggregation such as Alzheimer’s disease,

whether the B-amyloid deposition in a mammal is cleared, or what the level of B-



S5aneliorating clinical synptons of the disease or substantially
preventing the appearance of clinical synptons of the disease.

Accor di ngg&zﬁgﬁgﬁhﬁ,r aspect, the present invention rel Q%EF@E% g{%?use

of at lea Bhe B 't he above defi ned %\ntl bodi es, for t

of a drug or a vaccine intended for the clearance of 13 anyloid
burden. 10The term "cl earance of f3 anyloid burden” neans that the 13
anyl oi d burdenamgloe';:l isri:rim}ctmdnﬂnabm t he brai n tissue. C earance of

anyl oi d deposits in the. b aln nts vac ion

agai nst Ap pept PdBofeaseait, ]g éft“nb%%#g%f ﬁ%ﬁ?m of the tested
per specti \tmmﬁﬁpﬂﬁ RKar@ple, adould Mﬂmdﬂcﬂﬂﬁ@tﬂ@ﬁﬂ%a%élﬁ% B8t/ loQr it risk
for Al zheiner's disease: a new frontier. DNA Cell Bio 20 679-681).

15Accor di ﬂé deweloniog ﬁéﬁksea%?p%sé@cla%éntbr[&g@hlplq Fvmpionopnd/es ageregaticy. &t could
met hod 5 of f woiifi &&a% Og%’%ﬁ @ﬂ{eqﬁé‘mmﬁlén&%%' &GPPrising the

adm ni stra 1 on o an a conposition He'sai d mammal .

Accordi ng to amoidweed Bspest N-térhengd rasenid A]B};\mm:bm b@iyaﬂh&@s stf&r b&tﬂnﬂﬁ&l
of peptide co osition defined above for_inducti i

response %t A1 2 BIRY Rt dbe ycloafiyP deglaéla@ﬁw%% a% :02(198)/@11 -Gpmigg!
Al zhei mer }@ﬁme rERWAIT i Phe fha AdIXF;l}l}%b gé‘ é&rélnce of the%e N-

represents the partial amno acid sequence o ayl ng
am no aci dcrgeWeﬂeré sofiblaFwigrientshindigates 28-abeaad ceagegsr off age cdseiamage the

sites.i.ndi r ng.2B re res nt the schedu

i aphr s Rl o drihBtfurERef nR7 Pyl & e SPTEL IRy 1 W pgeased
anti body tsuic@fsnmmgs{%eelisﬁ ef d@@@blnlglaecﬁ@eaewas(s&@ted mﬁ;g 187! fdfhation and/or
dilution y-axis; optical density WD 2009/ 056490PCT. EP2y008/ 064432 28

3A and 3BagmsgaticadydkIMIYMAbuse serum (magni fication: x25 and x100
respect ivel ), 3¢, ot AQuEAHGE hoM ol v
(magni fication: Q@an 8 respecti {;/ﬂrﬁ% ﬁ@ﬁﬁ?sﬁe%[fﬁ"ﬂf&?eeNigm&%% o
represent of h’ésA@eljtmwsnigabmalﬂde tdyﬁn@sxhethm Bl deterinngdion a mﬂmmj;anqﬂie altained
cont r9 f%)e and the hi stogram represents the efficiency of

i muni at| A SAPPERERY t he percentage of AP-42 load to the control
condi ti on ( PBSBy ‘liduc0isiteabt brhia tigfeemat i ¢ overview of priner |ocation
for the |ight chain and the heav

According to another aspect, the present invention relates to a kit comprising at least
one buffer, and at lcast onc detection compound, at least one N-truncated APs.x specific
antibody as defined above.

20 In a preferred embodiment, the kit defined above, further comprises a preferably
labelled second antibody which binds to the above defined antibody.

For example, the antibodies can be bound directly to a solid substrate where they are
immobilized. These immobilized antibodies then capture the N-terminal truncated APsx
peptide of the invention present in the sample, which are subsequently detected with a second

25  antibody.

In another aspect, the present invention relates to a therapeutic composition
comprising as active ingredient an above defined antibody, or synthetic peptides with a free
N-terminal-end mimicking the free N-terminal-end of N-truncated AP peptides, in
association with a pharmaceutically acceptable vehicle.

30 The amount of antibody to be administered or delivered to an individual should be

sufficient to cause a significant reduction in p amyloid levels in the brain of the individual.

The appropriate amount will depend upon various parameters (¢.g. the particular antibody



chai n. Figure 6 represents a 2D gel analysis of a formc acid
extract of a human Al zheinmer brain and a m xture of "full-size"
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"reveal i ngd'lseé?ﬁ? %%E’% 18 QTCT‘Q‘Q‘% %\‘%ﬁ” ?laleb%ﬂ’ts?ad% i lpar she lives
cal culgt edmlflzg H'aﬁ%‘ief&% t1R3EraRA: Mrlbodies Qﬁlcﬁé Afhitistedd pr¥fhylactically to the
2009/ 056490 CTlE 20081064432 29 different brain subr eqi ons in each

hemi spher epeRppePUl4tiop Geitheptiany Eseespmenteol the gk afelye ewbiat detiendl The present
t I I 3 i I -\ al..

o ) PSR Sl w0t HEIGR SRLUIDTEPAGEg: YRRl o

left, R rAlghtimey mqile&asfed)uch Bldgddua&nmbloddﬂme@ha\dm retesiitvec avha ket eghetienced

subi cuI um.jn each here by. try in the brai.n section.H
onty b FEE BRTRRE GRS Mk oF CEGREIER Y ALY S SRIEHE i eps e
(rightishi ppokaspus) of Te| Al 6 antibody to mce n 17, 7 nonth ol d.

1010A, 10D and 10G . position of brain section with regardtothe
i nj ection poi ntAdmigi§ “‘Tdﬁ tg%ﬂm‘_ﬁl?ﬂ‘fs WORHIRD A S dEsreRt 1BYgiion f g endiridual

the correspRnedde Wa%tfhv%&ﬁ%'a@:ﬂ&@@f?&ﬂ ng anyl oi d peptide deposits
detected with the "revealing" antibody, 4GS.
Another way of delivering to the brain is via direct infusion of the antibodies

according to the present invention into the brain of the individual.
20 According to another aspect, the invention relates to a vaccine composition
comprising as active ingredient an above defined antibody, fragments or derivatives thereof,
or synthetic peptides with a free N-terminal-end mimicking the free N-terminal-end of N-
truncated A peptides, in association with a pharmaceutically acceptable vehicle.
In a preferred embodiment, the above defined vaccine composition is suitable for the
25  administration to an individual of a dose of an antibody from 1 mg/kg/day to 200 mg /kg/day.
The vaccine or therapeutic compositions of the present invention induce an immune
response against the specific N-terminal truncated Asx peptide of the invention.
According to another aspect, the present invention relates to the use of at least one of
the above defined antibodics, for the preparation of a drug or a vaccine intended for the
30  prevention or the treatment of Alzheimer disease.
As used herein, the term “preventing a disease” means inhibiting or reversing the

onset of the disease, inhibiting or reversing the initial signs of the disease (i.e. formation
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20 by or susceptible to develop an Alzheimer disease.

DESCRIPTION OF THE FIGURES
Figure 1 represents the partial amino acid sequence of APP770, displaying the amino

acid sequence of APwith the o-, -, and y-secretase cleavage sites indicated.

25
Figure 2A and 2B represent the schedule of intraperitoneal injections of the peptide
preparation (2A) and the antibody titer measured for cach bleeding (2B).
x-axis: serum dilution
y-axis: optical dengity
30

Figure 3A to 3D represent the use of immunized mice sera to detect or not amyloid

deposits in brain tissue of double transgenic APPxPS1 mice:



EXAMPLES Exanpl e 1: | nmmunization of double transgenic mce with
N-trunc 8 peptide preparation and consequences on the brain anyloid

| oad 20Dqubl e APP Swedi sh London x Presenilin 1 trangenie mce

(Bl anchar ¥ @¢00303649%003 Exp Neur ol ogy, 184: 247; WD012097 FYHREHEsI06432
injected every three weeks with 50 ji@ of N-Trunc 8 peptides (Figure
2A). The whol e duration of inmunization was of 21 weeks. As negative
and positive caat raids,3B3eNoeSregfondinge mke deRjng Clregbndalioh@sphatde x100
buffer saline or aggregated Al15142 peptide, respectively. The

anti body titer '%RE&8Yat er ni ned by direct ELISA against the Trunc 8
peptides (Figurg 284 3D: TruncRei@mbhiofl fhdlsd slehﬁ&m%n@ifcaﬁmlszm x100
m ce was used to performtissue anyloid plaque i oreactivity
(TAPIR) (Chri strespbetidolyk, Roger M Nitsch, dinical Cbservations wth
AN- 179% Usi ng TAPI R Anal yses Neur odegenerati ve Di seases 2005;
2:273-276) (Figure 30 3). The serumfrom a non-respondi ng nouse was
used as a negatRigtaedardnt dB. refeynothd Afeipabintsuivd g veetearbledingid Ambdigized
sera obtained frommce_ i nmuni zed with Trunc-8 peptides. WO .
200910564@’@&@?*1 TOeRfAe Ang e hpstogram represpds HigsHieacy of immmzatian icspresad

the Af3 | aRdhuesEXamhRen Iba] B! QhhlooAdhy igact s of A3 peptides

and detection by stern-blotting as previously ‘described (Casas et
al ., 2004) (Figure 4A). The anount total Af3-42 was neasured and

d I di,tion (PBS d. h
o ThaCcont rof TABRAST ROt EO004 e s OERTGEbigralmhriap e Lot Qg (e vy

quanti fi cahhians for each experinental condition (Figure 4B). Exanple
2: Characterization of nonocl onal antibodies variable regions from
hvbri doma's |1 GL1524, |GL1525, |GH521, |1GHE22, | G523 The

resul ts of DNARAGHNESeaNE ¥oh SeMARtl/N I HabSH: Bid tk@RebAL hiRaPhiZhBiEher
appropriate 10 open reading frame to am no acid sequence and

al i gnment Wigin iné e mestsuel “dult-pipd ddynthets pBaepitides GAB2-s hislisnz, PBamedBrd ARz,

o odier A= e Gatuashiet GO SEs T65¢ il 8od PP ME IR aa S Holthba
Bi osyst ensyy sickafithe alKB 0035 a6 | 8/ THA 1R, efppdihed gpi osysten) and 15

interpreted and edited using Sequencher 4.1.2. In general,
doubl e- stranded sequencing results were assenbl ed and the consensus

sequence vas | ipkgpeb '?Qe;}drél%ntk @fﬁﬁﬂnﬁ@ﬁ&ﬁ;ﬁ%&n@%ﬁ %%%A%ﬁ?%?g%@%ﬁwﬁc

Servi ce Request (CSSR) 'dat abase an

proj ect nunbedy) RekTdipSb.QTRMA.§, JoiAdtT o, TERTLPCR, cl oni ng and

deposiyt;. Table 1 shows for each hybri donma/ MAb the origin and
sourcée of the cells used for RNA extraction, and shows for each heavy
or |ight anti bddgureh8Annt BB reprscashongtdficifyrofisr measthinabiritdodyvingiah .6 for
Z‘r‘]gfs ;SL”'p'a e S didil B A e o b AR oyl (S Mhd v B RS S 0id

deposits (arrowheads) with a classical AR antibody 6E10.

8B: labelling of the only parenchymal (arrows) amyloid deposits with a 8-truncated AP

25  (Te1A1.6) and not the perivascular deposits (arrowheads) in an adjacent brain section.

Figures 9A to 9J represent results from the intracranial injection (right hippocampus)
of 4G8 antibody {commercial monoclonal antibody) to mice n°47, 7 month old.
9A, 9D and 9G: position of brain sections with regard to the injection point,
30 9B, 9E and 9H: immunohistochemistry images of the corresponding brain sections showing
amyloid peptide deposits detected with the “revealing” antibody, 6E10.
9C, 9F and 91: amyloid peptide load calculated from images 9B, 9E and 9H, respectively, in



2 5For each variabl e regi on, DNA sequence anal ysis and subsequent

al i gnnment reveal ed a possible consensus for each hybri donma/ MAb.

Conpl enen (g% deternlnlng regions (CDR) were identical for all clones
specifyin§$ WN%#%bl e region. An overvi ew aRETEFIGHIENE of
t he obtained final consensus sequencés is given in appendix 1.
Theoretically predicted CDR | oops are indicated (based on consensus

sequence 3Hffertshrain sibegbagh essnhahistherd €ppNHYIPdGariRG] ORS: (EBR) ragion
mar ked in t$ ONsSensus  sequences re assigned base on a set of

public av i Qéﬁ’l?)e X! e%orsclﬁ:agrﬁeglﬁg ?(a& ral)\\5x3 cortical region 3(latero-ventral), Th:
2009/ 0564I0RGTICERANOMUARA4HE /Al dRLIoNIG RBichReczko et al ., 1995) or a

public avail abl e anal ysis tool for nodelling (Honegger et al. 2001).
The CDRs &+ defhrlty Kight (fragctasipl or at i ve/| nformal use only. | GHSZ4 Tei A

2b. 6 r

206 (3. 198 o R A REEIC R HRRERNH FR5y HeRbn &y Tl iihifR

m nor anbh@ﬂhhﬁesdhmd[bﬁydlfferences Iocated mainly in framework

regions. The conplete variabl e regions have been determ ned and the

N-term nal end (including the |argest part of CDR1l) of both mature

anti body chai n¥igaee 1omnfd ll(IBde[hyseN' e MuAddaniaNinectidai @ ﬁﬁﬂg@ﬂ@‘iﬂ@s}%f

t he purlfled ant i body | 0H521 (TelA 1.61, 1G22 (Telﬁ

(Tei A 1.8)" Te14 (pgBitho gfﬁﬂ wicg ng )/, 7month oihe results for all heavy and

| i ght 1@ha'1'0§ @@D M&pliﬁ E?%sﬂim@of BrafFdlion Wit Tagarli 1o fﬁ@hﬁscjaoz é}%’t 8A3FS,
G522), Tei A 1. U1 GB23) and TerA 1.1 (3. 46BY | GH525)

vver e al so I@BeéﬁE Eldg hQHs @qm@n@e%oqhﬁmmt@n@wgamf ﬂh@dm@SQOM§ besti. gexeidns

and 1n | eaghyhf aﬁg}o}fg&%&a Fnssa%%%?ewah hea LRl g fORSE 288,

sequence. var i e Teglons have been
al i gnment M HOFhmdséﬂ]lJem@éomqw@txm@dbafdr ottt Iﬁﬁbﬁrmmd!.g@s‘m, 10ETadnd €0%1,
PCR pri ners

réspectively, in different brain subregions in each hemisphere (Hipp: Hippocampus, CxI:
15 cortical region I(dorsal), Cx2: cortical region 2 (lateral), Cx3: cortical region 3(latero-
ventral), Th: thalamic).Ratio: stained area /total area of that region.
L: left, R: right
10J: amyloid peptide load calculated in subiculum in each hemisphere by immmuchemistry
in the brain section B and E only.
20
Figure 11 represents the ratio of amyloid load between the injected (TeiAl.6
antibody) and non injected (control) in the different brain subregions (Hipp: Hippocampus,
Cx1: cortical region 1{dorsal), Cx2: cortical region 2 (lateral), Cx3: cortical region 3{latero-
ventral), Th: thalamic) after intracranial injection (right hippocampus) of TeiAl.6
25  monoclonal antibody. This is the average of ratios for 4 animals with three brain sections

quantified for each (data represents means +/- SEM).

Figures 12A to 12J represent the intracranial injection (right hippocampus) of
TeiAl.8 antibody to mice n® 58, 7 month old.
30 12A, 12D and 12G: position of brain section with regard to the injection point.
12B, 12E and 12H: immunohistochemistry images of the corresponding brain sections

showing amyloid peptide deposits detected with the “revealing” antibody, 4G8.



| G Nane A igonucl eotide sequence (5 ->3) Reference request 1010500
Rev- CH | gGl- 2a TGGACAGGGATCCAGAGITC Kabat et al. 1009565 MLALT3. RV
GRAGT CACAKAC Y §ebVskzlseT TY Col oma et al . 18700 VHI BACK PCT/EP2008/064432
AGGTSMARCTGCAGSAGTCWEG Orl andi et al 3318696
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12C, 12F and 12I: amyloid peptide load calculated from images 12B, 12E and 12H,
respectively, in different brain subregions in each hemisphere (Hipp: Hippocampus, Cx1:
cortical region 1(dorsal), Cx2: cortical region 2 (lateral), Cx3: cortical region 3(latero-
ventral), Th: thalamic).Ratio: stained area /total arca of that region.

L: left, R: night

12J: amyloid peptide load calculated in subiculum in each hemisphere by immmuchemistry

in the brain section H only.

Figure 13 represents the ratio of amyloid load between the injected (TeiAl.8
antibody) and non injected (control) in the different brain subregions (Hipp: Hippocampus,
Cx1: cortical region I(dorsal), Cx2: cortical region 2 (lateral), Cx3: cortical region 3(latero-
ventral), Th: thalamic) after intracranial injection (right hippocampus) of TeiAl.6
monoclonal antibody. This is the average of ratios for 4 amimals with three brain sections

quantified for each (data represents means +/- SEM).

EXAMPLES

Example 1: Immunization of double transgenic mice with N-trunc 8 peptide

preparation and consequences on the brain amvloid load

Double APP Swedish London x Presenilin 1 trangenic mice (Blanchard et
al., 2003 Exp Neurology 184:247; WO0120977)were injected every three
weeks with 50 ug of N-Trunc 8 peptides (Figure 2A). The whole duration of immunization
was of 21 weeks. As negative and positive controls, series of mice were injected with
phosphate buffer saline or aggregated APi4> peptide, respectively. The antibody titer was
determined by direct ELISA against the Trunc 8 peptides (Figure 2B).

Sera from fifth bleeding of immunized mice was used to perform tissue amyloid
plaque immunoreactivity (TAPIR) {Christoph Hock, Roger M. Nitsch, Clinical Observations
with AN-1792 Using TAPIR Analyses Neurodegenerative Diseases 2005;2:273-276) (Figure
3). The serum from a non-responding mouse was used as a negative control. Amyloid

deposits were detected with the sera obtained from mice immunized with Trunc-8 peptides.



MIK2FONX CCGTTTTATTTCCAGCTTGGTCCC Orl andi et al. 19735 m G lrev
AGTTTGECCAGCAGATCC Kabat et al. (aal27-134) 19736 ml gKappaRev

GTTAACTGCHAShHAIEG Kabat et al. (aal20-125) 18698 pVKaBAR 6143
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Consequences of immunization on the AP load was examined using formic acid
extracts of AP peptides and detection by Western-blotting as previously described (Casas et
al., 2004) (Figure 4A). The amount total AB-42 was measured and compared to control
condition (PBS) and expressed as the percentage to the control condition (100%). The

histogram represents the quantifications for each experimental condition (Figure 4B).

Example 2: Characterization of monoclonal antibodies variable regions from
hybridoma’s IGH524, IGHS25, IGH521, IGHS22, IGH523

The results of DNA sequence analysis was cvaluated by translation of the appropriate

open reading frame to amno acid sequence and alignment with consensus antibody heavy
and light chain framework regions.
Data analysis

Raw sequencing data (DNA chromatograms) are generated with Sequencing Analysis
Software v5.2 (Applied Biosystems) and the KB basecaller v1.2 (Applied Biosystem) and
mterpreted and edited using Sequencher 4.1.2. In general, double-stranded sequencing results
were assembled and the consensu$ sequence was linked to the Innogenetics Lotus Notes
Custom Sequencing Service Request (CSSR) database and stored with the assigned CSSR
project number.
Results

RNA isolation, RT-PCR, cloning and deposit.

Table 1 shows for each hybridoma/MAbD the origin and source of the cells used for
RNA extraction, and shows for each heavy or light antibody chain the corresponding primer
combination which successfully resulted in a specific clonable PCR fragment.

Sequence analysis

For each variable region, DNA sequence analysis and subsequent alignment revealed
a possible consensus for each hybridoma/MAb. Complementary-determining regions (CDR)
were identical for all clones specifying one variable region.

An overview and alignment of the obtained final consensus sequences is given in
appendix 1. Theoretically predicted CDR loops are indicated (based on consensus sequence
rules).

® The complementarity-determining regions (CDR) as marked in the consensus

sequences were assigned based on a set of public available rules from the Kabat



GACATTGAGCTCACCCAGTICTCCA O | andi
CCGTTTCAGCTCCAGCTTGGTCCC O | andi

et al 18694 MIK5FONX
et al WO

20091056430 6dwmRas08/ 064432 33 Services, Bethesda, MpcebiiBodQisal -
(Novel vectors for the expression of zanti body nol ecul es regi ons

generated by pol ynerase chain reactlon J. I mmunol Methods, 1992;

152(1):89-104) Ol andi et al

I ng |nnunoglobulln vari apl e

domai ns for expEButiphiRsTke ¢l =p](99§'}r§F éﬁ’éb@élﬁélilﬁl?leraél%’ﬁiﬁ&? fopgdeNjag
Acad Sci USA. é%%%e%gé@é{ af QO@Q)T%RZ Ire Wk TR AR o fhdl T8 ofi 1

| CCG 524 Tei A 2. 13E5E4)

IGH524. TeiA 2b.6

5 The results obtained for the heavy and light chain of MAb TeiA 2b.6 (2.13ESE4)

1solated from hybridoma IGH524, were clear with only minor ambiguities and/or differences

located mainly in framework regions. The complete variable regions have been determined

and the N-terminal end (including the largest part of CDR1) of both mature antibody chains

were confirmed by N-terminal amino acid sequencing of the purified antibody.

10

IGHS21 (TeiA 1.6).1GHS22 (TeiA 1.7), IGHS23 (TeiA 1.8), IGHS25 (TeiA 1.1)

The results for all heavy and light chains of MAb TeiA 1.6 (2.6F4C2, IGH521), TeiA
1.7 (2.8A3F8, IGH522), TeiA 1.8 (1.3B12H3, IGH523) and TeiA 1.1 (3.46B10E7, IGH525)

were also clear. Eight sequences of cloned PCR products were aligned and in least three

15  identical sequences lead fo the consensus sequence. The complete variable regions have been

determined by alignment with the sequence obtained from hybridoma IGH524.

Table 1 PCR primers
1G Name Oligonucleotide sequence (5’->3°) Reference
request
#
1010500  Rev-CH-lgGl-2a TGGACAGGGATCCAGAGTTC Kabat et al.

1009565 MLALT3.RV

18700 VHIBACK
18696 MIK2FONX
19738 mlGlrev
(aal27-134)
19736 mlgKappaRev
(aal20-125)
18698 VK2BACK
18694 MIKS5FONX

GRAGTCACAKACYCAGGTCTTY Coloma et al.
AGGTSMARCTGCAGSAGTCWGG  Orlandi et al.
CCGTTTTATTTCCAGCTTGGTCCC  Orlandi et al.

AGTTTGGGCAGCAGATCC Kabat et al.

GTTAACTGCTCACTGCATGG Kabat et al.

GACATTGAGCTCACCCAGTCTCCA  Orlandi et al
CCGTTTCAGCTCCAGCTTGGTCCC  Orlandi et al

Kabat et al. (Sequences of proteins of immunological interest. National Institutes of Health

20 Publication No. 91-3242, 5th ed,,

1991, United States Department of Health and Human



1009565/ 18696 6152 Heavy 18700/1010500 6151 521 Tei A 1.6 (2. 6F4C2)
Li ght 18698/ 18696 6233 Heavy 18700/19735 6232 522 Tei A 1.7

(2. 8A3F8)

16
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20

WO 2009/056490 PCT/EP2008/064432
33

Services, Bethesda, MD)
Coloma et al. (Novel vectors for the expression of antibody molecules regions generated by
polymerase chain reaction. J. Immunol Methods, 1992; 152(1):89-104)

Orlandi et al. (Cloning immunoglobulin variable domains for expression by the polymerase
chain reaction. Proc Natl Acad Sci U S A. 1989 May;86(10):3833-7)

IGH Name Ab Chain Primer pair ICCG
524 TeiA 2b.6 Light 1009565/18696 6152
(2.13ESE4) Heavy 18700/1010500 6151
521 TelA 1.6 Light 18698/18696 6233
(2.6F4C2) Heavy 18700/19735 6232
TeiA 1.7 Light 18698/18696 6258
522 (2.8A3F8) Heavy 18700/19735 6236
523 TeiA 1.8 Light 18698/18694 6235
(1.3B12H3) Heavy 18700/1010500 6234
535 TeiA 1.1 Light 1009565/197368 6268
(3.46B10E7) Heavy 18700/1010500 6231

appendix 1:
IGHS24 sequence
Light chain variable region:

CDR-L1 CDR-L2

SSLTVTAGEKVTMSCK

DRFTGSGSGTEFTLTISSVQAEDLAVYYC

Heavy chain variable region:
CDR-H1

GGLVQPGGSLRLSCATSE

IVSRDTSQGILYLQMSALRAEDTAIYYCATS
(SEQIDNO : 8)



Li ght 18698/ 18696 6258 Heavy 18700/19735 6236 523 Tei A 1.8

1
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(1.3B12H3) Light 18698/ 18694 6235 Heavy 18700/ 1010500 6234 525 Tei A
1,

WO 2009/056490 PCT/EP2008/064432
34

IGHS521 sequence
Light chain variable region:

CDR-L1 CDR-L2

SSLTVTAGEKVTMSC

PDRFTGSGSGTDFTLTISSVQAEDLAVYYCE 1)

Heavy chain variable region:

CDR-HI CDR-H2

GGLVQPGGSLRLSCAIS

JRFIVSRDTSQSILYLQMNALRAEDTAIYY CAT
(SEQID NO : 2)

IGHS525 sequence
Light chain variable region:

CDR-L1 CDR-L2

SSLTVTAGEKVTMSC

CDR-L3

DRFTGSGSGTDFTLTISSVQAEDLAVYYCEH GAG (SEQ ID NO:9)

Heavy chain variable region:

CDR-H1 CDR-H2

GGLVQPGGSLRLSCATS

CDR-H3

IVSRDTSQSILYLQMNALRAEDTATYYCAL
(SEQIDNO : 10)

IGH522 sequence
Light chain variable region:



(3.46B10E7) Light 1009565/ 197368 6268 Heavy 18700/1010500 6231
appendi x 1: |GH524 sequence Light chain variable region: 10CDR-L1
SSLTVTAGERRT MBERSHISL FNSQ CDR- L2 . TWFQQRPGQAPKLLI'Y WASPREES s/ 0dei3- L3
DRFTGSGSGTEFTLTI SSVQAEDLAV CONDY: raB&AG (SEQ ID NO :7) 15

10

15
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25

30

CDR-L1 CDR-L2

SSLTVTAGEKVTMNC]

PDRFIGSGSGTDFTLTINSVQAEDLAVYYCES GAG (SEQ ID NO:3)

Heavy chain variable region:

CDR-HI CDR-H2

GGLVQPGGSLRILSCATS!

RFIVSRDTSQSIFYLQMNALRSEDTAIYYCAT:

WGLGTSVTVSS
(SEQ ID NO : 4)

IGII523 sequence

Light chain variable region:

CDR-L1 CDR-L2
SSLAVTAGERVTMSCH

WYQQKPGQPPKLLIY
CDR-L3

DRFTGSGSGTDFTLTISSVQAEDLAVYYC

GAG (SEQ ID NO:5)

Heavy chain variable region:

CDR-HI CDR-H2

GGLVQPGGSLRLSCATA:

CDR-H3

SURURFTISRDNSQSILYLQMSTLRAGDSATYYCAV
(SEQIDNO : 6)

Example 3: N-truncated 8-specific AP antibodies and (limited) characterization during
cloning
Fifteen Balb-C mice were injected with a mixture of 5 short synthetic AR peptides (50

ug per mice KLH-coupled peptides). One mouse died for an unknown reason. The peptides



Heavy chain variable region: CDR Hl GGLVQPGGSLRLSCATS (SEQ I D NO : 8)
CDR- H2 WRQPPGKRLEW Ai ?s,. aTEVS A CDR-H3 :r AMbt pvoQGTSVTVSS WO

2009/ 056

regi on:

t QOKPGQPPLCLLI YWASTRJY CDR- L3 PDRFT

I D NO :

4 08/ 064432 34 10H521 sequence Light ' i abl e
e PEIRER AR

2 5 SSLTVTAGEKVTg SaegaaSQ
GTDFTLTI SSVQAEDLAVYYCOAG ( SEQ
) Heavy chain variable region: 10CDR- HLCDR- H2

GGL VOPGGSLatrEpah S tl/REIPRIGKRNEWntind T dShBs of respectively APis, APs.is, APs.aa, APsas,

10

15

20

25

and APo.;7 (sce Table 2). The peptides also contained a C-terminal residue for coupling to
KLH. After 5 injections titration of the sera was done in a ‘coatings assay’ of a mixture of
peptides. Peptides were coated as a streptavidine-biotinylated peptide complex (peptides
(IGP-2258, see Table 2) or as a BSA (bovine Serum Albumin)-peptide complex (PG-Nr
secTable 2) and an anti-mouse antibody coupled to HRP (Jackson goat anti-mouse HRP, Cat
No 115-035-071) was used for detection. Although titers were low (not shown) a first mouse
was sacrificied and a fusion was performed. No specific antibody secreting hybridoma’s has
been isolated. '

Therefore sets of mice were boosted with ‘modified peptides’. Three mice were
injected with the original peptide mixture, two mice were further injected with IGP-2119
KLH-coupled peptide (see Table 2).

Peptides corresponding to ABs.is were the more immunogenic out of the mixture of
five, three additional peptides were thus synthesized. One corresponds to APRs, fused to a T-
helper epitope (PGPGP (Livingston et al., 2002); [GP-2406 (Table 2) and a C-terminal
cysteine residue for coupling to KLH. The other peptide also contained another T-helper
epitope (DGDGD (McMillan et al., 1983); IGP-2258 (Table 2). Finally a branched peptide
containing a C-terminal cysteine for coupling was also synthesized (IGP-2407 (Table 2).

Each time two mice were immunized with the newly synthesized peptides. The ABs.is
peptide was also coupled to El particles (WO 2004/013172) and used for boosting in the last
two mice. Titers were again monitored with a ‘coatings-assay’ (results not shown). Titers to
Ag.is were indeed improved in the mice boosted with the T-helper peptides and branched
peptide and it was decided to use all three surviving mice for fusion. One of the mice boosted

with the branched peptide died.

Table 2: Sequence of the peptides used and their Innogenetics reference number.

Name Innogenetics ref number Sequence
(AP sequence in bold with

numbering)

AP IGP-2062 DiAEFRHDS;GC
ABs.i2 IGP-2121 RsHDSGYEV; GC




CDR- H3 WORFI VSRDTSQSI LYLQVNALRAEDTAWYCATyfilit D\ WEQGTSVTVSS (SEQ I D
NGO 2) 15 1 G525 sequence Light chain variable region: CDR-L1CDR-L2
SSLTVTAGERKAT APBTIREQat , SSTWQOKPGOPPKLLTYWATAMVP 20 CDRPLB/EP2008/064432
DRFTGSGSGTDFTLTI SSVQAEDLAVYYCW GAG (SEQ I D NO 9) Heavy chain variable
regi on: CDR-HLCDR-H2 25 GA.VQPGGSLRLSCATSof fi t W/RQPPGKRLEW T# gt

Vt i Makt SWCDR-H3 .

RFI VSRDTSOS! LYLOMAERAEDTAI Yycanr FUAH Y pvwegersvTVES S o -
10 ) 30 1G22 segagnce Light chairgpuaricabl e regi on:S,GVWOVHHQ,;GC
20091056490PCT1EP20081064432 35 CDR- L1CDR- L2

ABo.is IGP-2122 GoYEVHHQK;sGC
APs.s DG IGP-2405 SsGYEVHHQ;sDGDGDC
ABgis PG IGP-2406 SsGYEVHHQ,sGPGPGC

APs.15 branched IGP-2407 (SsGYEVHHQ;sDGDGD),KGC
APs.15-bio 1GP-2258 SeGYEVHHQ,5sGK-biotin
ABe.13-bio IGP-2259 HsDSGYEVH,;GK-biotin

Spleen of both mice were prepared and fused to SP2/0 cells. After plating, 66 plates

(£3000 clones) were screened. During subcloning a limited number of clones, 24, were

characterized using the biotinylated peptides IGP-2258 and IGP-2259 in a bridging assay and

5  aLuminex assay. In the bridging assay, BSA coupled peptide IGP-128, PG127 (see Table 3)

was used to capture one binding site of the antibody and a biotinylated peptide was used to

detect the captured antibody in a so-called bridging assay. This assay gives an indication on

the affinity of the antibody: a high-affinity antibody will give a higher signal than a lower
affinity antibody. Indeed “two classes’ of antibodies have been identified.

10 To determine the specificity of the antibody a peptide was used which is shifted two
amino-acids N-terminal as compared to the APs.s, the ABs.; peptide. The biotinylated
versions of these peptides are used in order to capture it efficiently to avidin Luminex beads.
After washing, the antibodies were revealed by an anti-mouse phyco-erythrine antibody. The
results presented in Table 3 are raw data expressed as Mean Fluorescence Intensity (MFI). A

15  value below 10 means below background, so for all antibodies tested with ‘low affinity’
(bridging assay OD<1), no reaction on the non-specific peptide (IGP-2259) was observed.

For the ‘high-affinity antibody’ a small signal was measurable on the non-specific
peptide, but with a small difference between the antibodies. From the ‘high-affinity’ class of
antibodies, three antibodies were chosen for subcloning, one IgG2b subtype and two IgGl,

20 while from the ‘low affinity’ antibodies two IgG1 antibodies were selected, resulting in five

antibodies for full characterization.

Table 3: Characterization of the N-truncated 8-specific AP, TelA (Truncated eight amyloid),
antibodies during cloning. The isotype was determined, reactivity in bridging assay (high OD



SSLTVTAGEKVTMNC. gQl\ 1313N8STWQQKPGQPPKLLI YMVE$SPV CDR- L3 |
PDRFI GSGSGTDFTLTI NSVQAEDLAVYYCOVATUFGAG (SEQ I D NO: 3) 5 Heavy chain

vari abl e H | CDR- H2

G&V@G&sﬂﬁﬁg@g‘f‘ﬁ MEMBW/ROPPGRRLEW,AE CDR- H3 10 PCT/ER2008/064432
SVI CORFI VSRDTSQSI FYLQVNALRSEDTAI YYCATYESYWNGLGTSVTVSS (SEQ I D NO : 4)

| OH523 sequence Light chain variable region: 15CDR-L1CDR-L2
SSLAVTAGERVidiSe Gecafiia a high| s AMQQKBE IR LY in\CALUEME GBRtlo3 bio-peptides captured

R R R ST PR ol s

KAl CG:TTE\{&HCE&&QDR H3 SUKORFTI SRDNSQSI LYLQVSTLRAGDSATYYCAWO\IVAM

GQGTSVNVSS-{(SEQ | DNQ: &) Exanple 3 N truncated 8-specific A6
d B S i
ant i bodi es epd i ni?c ed gfg;i: ct ke m"i o) 4 clurswc on:?éOcI oni ng .

(OD450) |I1GP-2258 I1GP-2259

gG1 . 02216 | 171 . “TelAl7. 522
138120 1gG1 o e 13812H3 TelA18 523
126121~ 1961 | 02051 |- 1617 . 6 - .
13D12| . | 01928 | R
116.88) .. | 08537 |- 1616 SRR
2168 - | 0162 | 1583 . 4
228F51 -} | 1832 T4
2agc2| oo ) 17045 5
244D1). {01441 | 16425 5
224c4 | 102304 | 561 3
22504 {08982 ) 1795 5
228B2| 19G1  § 0.1478 | 24515 3
1.3.G12] IgG1. Ly e e

Example 4: Characterization of N-Truncated eight specific (TeiA) antibodies
In order to further substantiate the specificity of these TeiA antibodies on AP, two
approaches were taken : (1) 2D gelanalysis of a formic acid extract of a human Alzheimer
brain and (2) a mixture of ‘full-size’ synthetic AR peptides (Anaspec) differing in their N-
10  terminus used on a SELDI approach (Merchant et al., 2000).
The results of these approaches are shown in figures 6&7. Brain tissue sampling and
2D analysis have been performed essentially as described in Sergeant et al (2003).
To reveal the position of the AB4y peptides, a new 42-C-terminal specific antibody
was used 7G12H1 (equivalent to 21F12 as described in Sergeant et al (2003)). The different
15  spots have been characterized with mass-spectrometry to correspond to the different N-

truncations as presented on the Figure 6.



Fifteen Balb-C mce were injected with a mxture of 5 short synthetic
A6 peptides (50 jig per mce KLH coupl ed peptides). One nouse died
for an unkwmowmensasmon. The peptides WO 2009/ 056490PCT/rkR2@9@3/064432
36 correspond to the first eight N-tesom nal residues of respectively
Al131 8, A135-13, A35-14, A135 15, and Al139 17 (see Table 2). The

pepti des so contained a Cternminal residue for coupling to KLH )
After 5 iﬁ#’&'&?ﬁ'ﬁ%s i‘ ‘ £ pedfi g a) amylnid deposits

assay' of ghdWoek HberRbelENdstlfis aRelld %@sﬂwe coated as a

streptavi dine-Bi ot nyl at ec peggl —(peptides 5 (1 GP-2258, see
Tabl e 2) or as @eBSA fhsovideest8eis upf Ahpupdssiye papnidzatioonpd ghe (R@udicy of
seeTabl e . i i oupled to H Jackson goat
anti - m)usgl)1 ﬁ%@gm@{l% %%E?%ggagg%@g%é@%ﬁrs ed” Ifc{)oﬁhel&g?g%ée? 8}??’3% ef‘ﬁlt%‘ﬁ?lu by
titers Swnertée fisstioprdtinjsdieduntibadibs tosthe agpnstedast patided wihie Geleidvals (Paris et
fusion was perforped. peci fic antibody secreting hybridoma's has
been i sol aatl‘egé({oigﬁg? ‘éthagrgls%ff’ ﬂb?”“”ﬁﬁ"‘éé "r%‘ibb‘éf)éf“@tﬁ%r?fﬁ“f’%"ﬂﬁmi gence
pepti des' .15Theee:bar BBWESE2$NLECIse0 ;_wn_3%})@1‘1&@%&&@@%@@&;&%&% also original
m xture, two mce were further injected with | GP-2119 K H-cou(i_l ed
pept i de (SB@eHalre they arc not mainby fupd ésamypidangisnathngds mrnsaged B fguresA

the nore i geni £y 1 r fiyv -hre L.t ional
pepti des V\Egrtu%g]]t@hgg egigln%a' %tegﬁnggélg%%ﬁg%%ogercgér&nadgla€%&1«1‘§%iag‘gb‘%ddsﬁel‘% eltsob%{d:1
T- 15 1Rel pgurenehimd pad (VREREP afulyloid dgwision(/stanaiws, an@ @OBheddGPRe@bvely, 6E10
(Table 2) g QO% C-term nal cysteine residue for coupling to KLH The
ot her peptide I)'so cont ai ned anot her T-hel per epitope (DGDGED

(MM I Tan et alUsingl®88)catdd@Pai2Rby (B aletecTAN] O ondyl baferﬁ:h?malﬂlﬁﬁﬁ@id deposits
peptide cont ai ni a Ctermnal cysteine for coupling was_al so

synt hesi z€d® F’J?rl;ifggﬁoaf“(wlsibwémﬁ stc‘éﬁ’bﬁﬁnxq?’ﬂéiei"aﬁﬁs Egc?éf ORBFEIS) muni zed
with the newy mwathes Ead REPild8k thinemARAB-1RAcREP RIS WRic spQifically
coupled to El particles (WD 2004/013172) and used for boosting in the
| ast thwo riPi@Et Parnchysalyapdoid glgpesitrad nefringragt with yascebarmplpsd denosijs which
(results nQte SHAWN ookl &r % - Ln I.npr [

m ce boost edevm' th tl_hgeg %'%‘ﬁet?piafg f)% %@%s@%?h%rgﬁﬁﬁ%%mgegﬁf%%e (g?{é@rl?atghes’
was deci dedcenbaigpethigs) obs¢rresbwil pthevintigA bhtcenrfuore dhpeibdrs. One of t he

m ce boosted with the branched peptide died. 25 Table 2: Sequence of

t he peptides used and their Innogenetics reference nunber.

Namel nnogenet i @xangile Iﬁuﬁh&ﬁ&i&guﬂrmlmiﬁiéﬁ@ti&ﬁﬁﬂﬂﬂ&uhéht&p|e%th]e&iﬁc (Teid)
nunber.i ng) 48l GP- 2062DI AEFRHDS8CC 45, 21 GP- 2121 R5HDSG

2009/ G564 Fatibedienbrixansgenic sice lead to a decrease in amyloid plague burden

In order to demonstrate therapeutic efficacy of TeiA antibodies, they were injected in
the hippocampus of transgenic mice bearing amyloid plaques in the brain and 7day after
administration,  cercbral amyloid peptide plaque load was quantified by
immunohistochemistry. Bricfly, under stercotaxic conditions, 1 or 2 ug of antibody were

25  injected in the right hippocampus (unilateral injection) in ThyAPPg xPSlyier mice
(Blanchard et al,, 2003 Exp Neurology 184:247, W00120977). The antibodies injected
were: two commercial classical AB antibodies (4G8 and 6E10) and the TeiA antibodies TeiA
1.1, 1.6, 1.8 and 2bé.

Seven days after injection, animals were euthanized and brains treated for

30  immunohistochemistry.  After brain postfixation, 40 um coronal cryosections were
performed and sections 400 pum apart were stained with biotinylated 4GS anti-Abeta as a

“revealing” antibody to evaluate the amyloid load present in the brain. In the case where



37 Al136_131 GP- 2120H6DSGYEVI | 13GC AP8_151 GP- 2119S5GYEVHHQL5GC
AP9- 161 GP- 212209YEVHHQL( 16CGC 4845 DA GP- 2405S8GYEVHHQ 5DGDCGDC A138_15

PA GP- 240 5GPGPGC Al138 15

br anched| @?%}W GYEVHHQ 5DGDGD) 2KGE PCT/EP2008/064432
Al 38_15- bi 0l GP- 2258S8GYEVHHQL5CK- bi ot'i n

46- 13- bi ol GP- 2259H6DSGYEVH1L3GK- bi oti n Spl een of both mce were

prepar ed aiid fnidedy hal bdedligjccted liss theMirkiar thelratdahigg a®@ogdly alt;&zsw(ly&@ﬁﬁ)ylated

cl ones) creened. . Duri n subc ed nu f ¢l ones
o1 o AP 36 LR Fais R ot TS Ettnn S TR pE sy y? Riterd
| GP- 2259 I aRidan- bérbﬁi@&sﬁ@e@&ﬁcﬂlyklﬁ(micéstaﬁmfkﬁWe@ﬁ)?MborhtBrzés’)e bridging
assay, BSA coupled peptide. | GP-128, PGL27 (see Table 3) was used to

capture one bi MaicHJ &piesegiion, jhe sRYIPBoRRPtidR dped WasotalqwAtask wraghk hemisehere
was used t@;deliemt nbhenicaRh W 8de Akt RPti ﬁb gﬁ)ﬁs El?%gi?%gmpﬁs dating region 1

assay. ThIS assay gives an indication on the
ant i body: (dotsilyreostice] rigion ar(tatdyalplycontidal r@l@ﬁei%a(lchﬂrngvemrdé] gmhthatdham} akfter

dont i 11 cdbabHBTBERESKS o WRB R eSS Ep. Bk PR Bl B

was used vaiutoctﬂmtmaily:nhlt}ﬁ tied\/lbl\mOaEklﬁiofa&hwdSysNrﬁ EHomemﬁd anﬂﬁalpthmafrad sbcﬁhons
the A138 ,5, the %6 13 pti.de, hlg b.IhOtI nyl at.ed versi ons of these
pepti des a¥&e fuagh bgiiigle ‘B‘“Eéﬁ’ﬂllﬁf Wi TeRaTHl 40 Bigr UG CHOR! RAF P next to the

Luni nex beadstionfdi@! oM ditrAiandt iR @uaam@dh@ﬁ;ma@ pbRY.eAd BRvRYsI raescnbed
antl-eruseMghyco erythrine anti bod The results presented in Table 3

are raw ddialcasplcaeald ek Nearei PP 5 S<ekiocs oh r0BhINaor 13D, 468 Byection
val ue bel quqLg argrgm&a eet\@ast&qmr g’;;'ﬁqd p&?ld%gépcﬁ bl inARL I ?egf@d%ﬁmﬁs‘aﬁérs%en

with Iowafflnlty dgi ng ass no reaction
non- speci flomppispte the r(on@ﬁae@.%bgtmmlser@(fsgwéh This effect #ay varlable between brain

oot RO BB o TR 0L o BB Rk Bemvoty o
anti badi eded for osiptifieant deglesatif brirt ymyleidas $hd)1‘ﬁ1]eai&ti istd@ dhe Svas tnfyr€ @ronounced
ant i bodi es re chosen f.or subcl oni n one | g&2b bt ype .and two

G 20uhT G P BRoT PSR Fieor gl s odimee [ Araes Snt Migeesd 7
vere sel ech@flhs) iSdalddiangprificahi ¥Rreagd frel gg. for full

characterization.. W 2009/ 056490PCT/ EP2008/ 064432 38 is indicative

for a high af fiS#nigly Beia!Speitd p sienificprt dgcrense indxain emivieid gnthe injected side
0, Do U5 AR SO 0 e IR 1)
20 Analysis of 4 mice (age 7 months) indicated a significant decrease (Figure 13).

These data indicate that TeiA antibodies 1.6 and 1.8 decreased brain amyloid load
even after short term administration and compare well with classical anti-AB antibodies. It is
of interest to note that animals already presented a significant deposition of amyloid at the
time of administration, therefore suggesting a therapeutic rather than solely preventive

25  potential for TeiA antibodies.
TeiA antibodies could therefore provide a good therapeutic effect against amyloid

load in Alzheimer Disease patients.

30



5 Exanpl e 4: Characterization of N-Truncated eight specific (Tei A
anti bodi es In order to furthergjsubstantiate the specificity of
these Tei A anti bodies on Ap, two approaches were taken : (1) 2D

gel analysis of a formc acid extract of a human Al zhei ner brain and
(2) a mxture of "full-size' synthetic Al3 peptides (Anaspec)
differing in their NN 10term nus used on a SELDI approach (Merchant

et al., 2000). The results of__these approaches are shown in
figures 6&7. Brain tissue sanpling GRF¥D anal ysis have been
performed essentially as described in Sergeant et al (2003). To

reveal the position of the 442 peptides, a new 42-C-term nal specific
anti body was used 7GL2H1 (equivalent to 21F12 as described in
Sergeant et al (2003)). The different 15spots have been characterized
W th mass-spectronetry to correspond to the different N- truncations
as presented on the &i guégo6lon¥D 20094 056490PEHLER20Q8/ Q44432 39, 4
Exanple 5: mAb Tei A1.6 (A13 N-trunc8) is speCitic for parenchym
anyl oi d deposits and, §Spﬁ§:recognize vascul ar anyl oi d deposits
One of the side-effects of the passive inmunization is the frequency

of m crohenorrhages. chy.Lhgr | n_the nunber of m crohenorrhages
may be explainedgbélgggtﬁgégﬁxggggﬁbg Fﬁ?é??ed anti bodies to the

aggr eg i L,fhin vessel walls (Paris et al., 2000;

oo £ ookEgvEpbeR Rl ORS e U LY R o0 RS OP L St SGvPERF TGS GS
Intnunotherag Sci ence 15 Novenber 2002; Vol. 298. no. 5597, p.

1379) . SFHESE ¥$ﬁﬁ@%F@HA¥¥¥C§E@¥T§BLEFéGaI§§E@riépnaﬁmtaﬂq©ts sitroeein
they are not mainly found in anyloid angi opathy. As denonstrated in

fi gur ec8PPhATeBBaT by adpheeninhoganedibobeachi sket ibglst ehainssicadble
Al'l antibody | abels both 1 Oparenchymal and vascul ar anylo id

deposi regidn ACDRWS) aodmariowheRdsfol BSPEaYi ¥ehienb&d0 anti body).

Using a truncated 8 anti body (B, here Tei Al.6), only parenchynal

anmyl oi d deposi t scarertabel kedosBradkvOuEYBUL @QEQvgﬁqﬁbag | oi d
deposits (B, arrowheads). Altogether, these data Indicate that am no

8-truncated All éﬂkLﬁque?Wﬁ@%ﬁbé&aF%%¥ 155N§a[gf£ par enchymal

anyl oi d deposits and not interact vascul ar anyl oi d deposits

o1 aot s ( hemor 1 aOBe bnceBIRTRRER Cor2obcioc ML h Sifer

anti - Abeta i nmmune ggroaches. Exappl e 6: Intracranial adm nistration
of N-Truncated ef EheCheiR YFEFAPLO06AF1BBHI es i n transgenic nice

| ead to_a decrease in anvloid plaque burden
GGLVQOPGGSLRLSCATISGFTFSDFYMEWVROPPGKRLEWI AASRNRANDY TTEYSASVKGRFIVS

RDTSQSILYLQMNALRAEDTAIYYCATYHDYAMDYWGQGTSVTVSS(SEQ ID NO:2),
wherein complementarity determining regions of the heavy chain
variable region (CDR-H) comprise the following sequences:

CDR-H1: GFTFSDFYME (SEQ ID NO : 14)
CDR-HZ: ASRNKANDYTTEYSASVKG (SEQ ID NO : 15), and
CDR-H3: YHDYAMDY (SEQ ID NO : 1s),

wherein said monoclonal antibody specifically binds to the N-

terminal region of Afs. peptide, x being comprised from 15 to 42,

and recognises neither Af;.40 nor Afi_sn.



In order to denonstrate therapeutic efficacy of Tei A anti bodies, they
were injected in the hippocanpus of tpansgenic m ce bearing anyloid
pl agues in the brain and 7day after adm nistration, cerebral anyloid
pepti de plaque | oad was quantified by i munohi stochem stry. Briefly,
under stereotaxic conditions, 1 or 2 jig of antibody were 25
injected in the right hippocanpus (unilateral injection) in

- ThyAPP5LXPS1nl461, m (Blanchard.et_al. 003 Exp Neurol og ]
| 184: 247: W)01209%7) " e énrﬁl}ogt()l&n@sl i?ﬁ?%%:]?%%ym&cg:ogfi\?ﬁgco%ef%&ﬁéfﬂ ey
.classical Al antjbodies (4G3 and 6Elg%,and t he Tei A anti bodies Tei A
1.1, 17ReTqLE Saiel A% iESRVo RYBEGEC AT F oG] ST C1dH FaFs ther Eree N~
eut hani zed and brains treated for 30 i munohistochem stry. After
brai n beshinght £BA, CL0RAm<cBeBRAfiecr yosecti ons were performed and
sections 400 ttmapart were stained with biotinylated 4G anti-Abeta
as a "revealing" antibody to evaluate the anyloid |oad present in the
brain. In the case where WD 2009/ 056490PCT/ EP2008/ 064432 40 4G3
anti body had bees. i njehéechdiddikgmalir kit 1 &8y I aveakidiggantd bedynsed
was biotinylated 6E10 to avoid maski ng of epitopes. Biotinylated
ant i boghesea yer t i dar ¢ sayi didF:penoxi e j
Kit (Véctastaiﬁggngﬁﬁsgoegcpggsﬁgggrgt%ﬁ%gg%ﬁgﬁﬁﬁgﬁih %%m%$%§§§#:¥%
t he amy}oi hde | oad was cal cul ated in each hem sphere 5
(injeg¥eﬁxg%%§ﬁ%ﬁginjected) in five different brain subregions
[ hi ppocanmpus, cortical region 1 (dorsal), cortical region 2
(lateral), cortical region 3 (latero-ventral) and thalamc]. After
acqui sition of images on an O ynpus scanner system quantification
was performed sehi aut DRt F"t%!olcéaﬂatlh Ipelhedy apecoEdpner 419 ogdaim 1,
system For each aninmal, three brain sections were quantified,
posi t i Ghere i s2id| antipogyweptct Bjartilyo thaegébf epdrencipoial amgiesid
next to the 10 injection point, one rostral and one caudal to the
i nj ectdepopbisntof ASBps endiisley idestid hedigVehaoakest nat , i 2998y with
Neur osci 23:3745; (Oddo et al, 2004, Neuron 43:321), 4CG8 injection
| ead teagcsigni fhgasiadespeasesin the anyloid peptide deposits in the
i njected hem sphere when conpared to the non-injected hem sphere
(Figure 9). This effect was vari able between brain sections as m ght
be expected fromthis local injection of the antibody. Tei Al.6

anti body al so 15.1ed a_siani-ficant_decrease in brain anmyloid,in
the injected sid%’tha%ﬁﬁagmﬁ%Fgoaﬁgno %%%P&% fRCe*SePPed fcaalm L

experinents, in LQﬁ cortical ,region i %Fi ure 10). Analysis of 4 mce
(aged RHOTMhSR aﬁngta@vg Yal8i JAPFT eoht W iet re £EPORAguFBogeR . from the
Simlarly TeiAl.8 led to a significant decrease in brain anyloid in
t he | e FYRIE NG RaF2ABPBUGE BRDUNR ddl ugrapiicsesepnesngime label,
experinments in the cortical region 2 (Figure 12). 20Analysis of 4
m ce (JYeeTzymmtNe)siradicateed emzyimgnich-Cant odecraagre (Fhigilbtd8)and a
These data indicate that Tei A antibodies 1.6 and 1.8 decreased brain
anyl oildappiosd. even after short term adm nistration and conpare wel |
with classical anti-AB antibodies. It is of interest to note that
animal s already presented a significant deposition of anyloid at the
time of adm nistration, therefore suggesting a therapeutic rather
than solely preventi v 5 [ fo ' nti bodi.es. Tei A
&! g 9&%%@&0%51 éng%%$¥€ gccoFﬁéngfﬁ%%tc%%é?néﬂ

anti bodi es could therefore provide a goo rapeu
anytoid | gad. in Qézheiner D sease.patients. 41 CLAIMS 1. A nonocl onal
ant i bo‘g?/%&inﬁ bo ur‘i%ﬁll%\e%.%l}tjta:%?r%‘i si ng:

7. A hybridoma producing a monoclonal antibody

according to c¢laim 1.



a light chain variable region
SSLTVTAGEKVTMSCKSSQSLLAGRYQKNYL TWYQQERGOPPKLLI YWASTRDSGVPDRFTGSGS
GIDFTLTI SSVQAEDLAVYYCQNDYTYPLTFAG (SEQ I D NO : 1), wherein
conplenmentarity determ ning regions of the light chain variable
region (CDR-L) conprise the foll ow ng sequences:

CDR- L1: KSSQSLLAGRYQKNYLT(SEQ I D NO : 11) CDR-L2: WASTRDSG (SEQ | D NO :
&gaigEFeLfég?EZTgPLT £§§C£§Ekﬁgémalgéco%89ng to claim 7? Qﬁgyg'éﬁgg{h
GGELVQPGGSL RL SCAI SGFTESDFYNEW/RQPPGKRLEW AASRNKANDYTTEYSASVKGRFI VS
RDTS ﬁ%ﬁ%ﬁﬁA@%@WﬁW@W%Q%E@PWW :2), wherein
conplenentarity determ ning regions of the heavy chain variable
region (CDR-H) c®hprise the foll owi ng sequences: CDR-Hl: GFTFSDFYME
(SEQ ID NO : 14) CDR-H2: ASRNKANDYTTEYSASVKG (SEQ I D NO : 15), and
CDR- H3: YHDYAMDY BGED I/D MMBP P&igmite rteiln ess ichrimoneds o ngheantd gy ng
specifgggél¥.bin§s‘to the N-termnal region of Al (38 _, peptide, x

bei ng conp? 584 T¥dm 15 to 42, and recogni ses neither Agl.40 nor
Apl-42  42Tein 1.6 or 226F1bg nonoghesa) antlbodymﬁg%sib%@sto claim
1, wherein said antibody presents a high specificity for the free
N-term nal end of AN _. peptide. 3. The nonocl onal

anti body according to claim1, wherein said antibody presents a high
affinity with respect to A138 . pepti de. 4. The

nonocl onal anti body according to claim 1, wherein said anti body
specifically _tapget sapaiensdiysielsiaty kel dedeposid e, ¥nBeRti deydn
the brain and does not interact with vascular amnyl oid deposits.

S. Theaﬁ@ﬂ@%k@&%&d%“dé%ﬁbﬁﬁ@ﬁOégi@g&H)féégénAne“@%%%b%faﬂ(%ompound
antibody is |abelled with a conpound chosen fromthe group
conprisihg. r-adi i de, [ re, _an.enzyne, label, an_ enz
subst r%‘%gl,gg a%t e%%%pe%é- ﬁgc%%rﬂ, ae%%zé;%g?oi"n ﬁipﬁlf:tlgl;caﬁﬂtégﬂgﬁt%ﬁdeg fled
6. Theinngﬂgignfl anti body according to claim1, which is a humani sed

antibod@. 7. A hybridoma produci ng a nonocl onal anti body
according to claiml1l. 43 8. The hybridoma according to
claim7, wherein said hybridoma have been deposited on August 23,
2007, at: BCCM / LMBP Plasm d Coll ection under the

foll owi ng Accesst®n NBhe kit of claim 9, further comprising a labelled
second antibody which binds to an antibody which specifically
binds to the N-terminal region of Afs x peptide, x being compriged

from 15 to 42, and recognises neither ABy-40 NOT AB1_43.

11. A therapeutic composition comprising as an active
ingredient a monoclonal antibody of claim 1, in association with a

pharmaceutically acceptable vehicle.

12. The therapeutic composition of claim 11 being
suitable for the administration to an individual of a dose of a

monoclonal antibody from 1 mg/kg/day to 200 mg /kg/day.



Tei A 1.6 or 2.6F4C2(1 GH521)-->LMBP 6594CB. 9. AKkit
conprising at |east one buffer, and ai4 | east one detection conpound,
said at | east one detection conpound being at | east one N-truncated
A08., specific antibody as defined in claim1. 10. The
kit of claim9, further conprising a | abelled second anti body which
binds to an anti body which specifically binds to the N-teimnal

regi on of AS$El" tige, i ri rom.15 t.0..42, and .
regognises neithggpAp%_43éﬁg?h%?I%g Pé¥%1&h @Omp§ﬁﬁl%gtfﬁﬁeuﬁﬁﬁ%Y?

conposgﬁéﬁedggﬂgrgsﬁg ggﬁgg%?%kgxgﬂéngr gbﬁnt a_nonocl onal anti body

of clai in asdocrari YnBeelit A% fy EcEBiapPe binding
vehi c The therapeutic conposition of claim1l

| e. 12.
bei ng EEW%FESf oFPERECEdNR sBSHGGH Hetan Widt vidluathasnacggsicailn
monocl onal antibody from1 ng/kg/day to 200 ng /kg/day. 44
13. A ¥8EePhebésnpeBielen conprising as active ingredient a
nonocl onal anti body of claim1, or epitope binding fragnments thereof
in association with a pharmaceutically acceptabl e vehicle.
14. The vaccine conposition of claim 13 being suitable for the

admini stration tosan thei vadsnhe dorpdastonl of HDAAE 12N 8138 EROHYL1e
from1l ng/kg/day to 200 ng /kg/ day.

for the administration to an individual of a dose of a monoclonal

antibody from 1 mg/kg/day to 200 mg /kg/day.



