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appear relatively early (between 40 and 60 years) and are due to mutations in the
| gene of APP in 5% of cases of FAD (> 20 families) with six single or double missense
mutations; in the gene of presenilin-1 (PS 1) in 50-to 70% of cases of FAD (> 200
25 families) with more than 80 different mutations identified to date; and in the gene of
presenilih 2 (PS 2) in fewer cases of FAD with 2 missense mutations described in 8
families. Mutationé in these three genes have heen shown to'induce changes in the
proteolysis of APP, which lead to overproduction of A-B and to the early appearance
of the pathology and of symptoms that are similar to those of the sporadic forms of

30 AD.

The neuronal toxicity of the amyloid plaques might reside in the high molecular weight
fibrils that are formed by aggregation of soluble A-B peptides in fibrillar forms that are
soluble initially (also called protofibriliar form) and are then converted to insoluble
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forns of Abﬁta, vvhlcqr vvi_LI Iﬁrgelax e attached to the diffuse deposits or
attached t oNe €xample of antibody has redlly been described. Moreover, né comparison of the

affinity of the antibodies for the peptides as a function of the molecular weight of these
peptides has been performed. Other patents (US 6 761 888 and US 6 750 324) have
referred to antibodies recognizing various epitopes along the amino acid sequence of

30 the peptide A-Bs. An international application (WO2007/108756) has been filed
concerning antibodies specific for the protofibrils but the antibodies described
recognize both the high molecular weight A-B peptides and the medium-weight
oligomers. Furthermore, there is no mention of the affinity of the antibodies for the-
mature plaques relative to their affinity for the diffuse plaques.



10 the soluble forns of nononmeric or | ow nol ecul ar-wei ght A- pepti de.
Moreover, the fact that only the protofibrillar forns of the A- peptides
are recogni zed and not the protofibrillar forns of other proteins not
linked to Al zhei mer's disease avoids usel ess binding that may reduce the
concentrati |.hadi es that are effective against the disease.

nuri ne anti ?BTcﬂE\%dgﬁgs been humani zed will be called %GT’F%%W%%”

t hroughout the present application. The sequences that can code for or
constitute the humani zed anti bodi es according to the invention are shown in
Table 2. The present invention relates to a_humani zed anti body that binds

speci fi cal | petpitetthe caﬁelﬂrcm/@rbphéhﬂ d)falnof:vlvdgé @bnédiBind-AIPRPhdrdalisdass; thardli gh
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nor e advant ageous e i i s an i munogl obulin G 4 whose
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ant i body costdtise agaméttlhaaa@éa@ne CDR encoded by a nucl eoti de sequence
havi ng a sequence identical to one of the sequences SEQ ID NO 9, 11, 13,

15, 17 a8d TRe m@urify sheboBNees Had fivkhNBumanized will be called antibody 13C3
throughout the present application.
The sequences that can code for or constitute the humanized antibodies according fo
the inventioﬁ are shown in Table 2.

- The present invention relateé_ to a.humanized antibody that binds specifically to the
20 protofibrillar form of the A-B peptide, i.e. a high molecular weight peptide.
In a more advantageous embodiment, the antibody binds to the A-B peptide having a
molecular weight greater than 200, 300, 400 or 500 kDa.
According to one embodiment,' the antibody according to the invention binds to the A-
B peptides aggregated into senile plaques and not to the diffuse deposits of A
25 peptides. .

- In an advantageous embodiment, the antibody according to the invention binds
specifically to the protofibrillar form of the A-B peptide but not to the other proteins of
amyloid structure (for example [APP, Islet Amyloid Polypeptide). _

The present invention also relates to a humanized antibody having reduced effector
30 functions, making it possible to limit adverse effects such és the developme'nt of

microhaemorrhages and vasogenic oedemas.

In an advantageous embodiment, the antibody according to the invention no ionger

possesses effector functions.



10 respectively by 1, 2, 3, 4 or 5 nucleotides fromthese sequences. The

present invention also relates to a humani zed anti body conprising at |east
one CDR having a sequence identical to one of the sequences SEQ 1D NO 10,
12, 14, 16, 18 and 20. 15 In another enbodi nent, the anti body according to

the inventi j at | east one CDR whose sequence_differs by one to
two anino a@‘{%g'?@{@lﬁge to one of the sequences SEQ | E?(F@FR3@10’9§991§4, 16,
18, 20 and 32, inasmuch as the anti body intains its binding specificity.
20 I'n an adlvant a‘geeous e%%odl nment tE&.ant{?odg &)ongr_i ses the CDRs encoded
by the nucl 8ot GFSEEGANEDRgRRYS BmResimgnt, fhe antbody ds an mmwpoglgbulis, Gy
sequences divhésr ifieg domaipe tiab vahdergohel mRatichs feddting tHeC |pp&ducH&s & paKt hese

sequences. |I n anot her advant ageous enbodi nent, the anti body conpri ses
the CDRs of "QE§HERce 25 SEQ ID NO 10, 12, 14, 16, 18 and 20. The anti body

accordi ng tia drhevennvert advantaBodd 8beEIfiRhi, It hibodPRS af NARRASYIBHUIMNE 4

nucl eot i de sg uerpcqe}i?SEg ID NGO 9, 11, 13, -31, 17 and 19 or by sequences
differi ng r'¥ ‘%‘@ctq N fgs §ndssgong mytationsredicing e ofiestor aeiiityhese sequences.
30 In an advant ageous enbodi nent, the antibody according to the invention
conprises the CDRs of sequence SEQ ID NO 10, 12, 14, 32, 18 and 20. WO
2010/ 130946ﬁ&PE@§@‘1‘6¥?§§8@1§3@3®3 i aizedAntpady FoRRiRnGAt least one RBRani zed
anti body cosmoided gy theudEaecssneace Mavingea nitgluemtd dntigsluRNess SiER: D NO
9, 11, 29, 31, 17 agggﬁ or by sequ%cgs iffering respectively b%g_l, 2, 3,
4 or 5 nucl ¥SHPEES P Qe %G etlieftedd Theandh18nor diy geavences Adideindo a
humani zed arbp&adyly ©9TPR] S i4d 3 MeIdkESs Pém IRBLAREEeReSEQ | D. NO 10, 12, 30,

32, 18 and 20. In an advantageous enbodi nent, the anti body according to the
i nvention conprises a variable part of its heavy, chain (VH) encoded by a

sequence hamdgreaentl inasitiod Q%o Rhites RD&(Ohu%?E@zedli Sﬂﬁ%dﬁ&%ér@hg"‘étﬁ@aé’t%e

sequence S 1 5 or the sequence 1Q S .
9 E&Dk?\a'\\/lrcn)g a sequence ident%a! io one of the sQequences SEQ ID NO: 10, 12, 14, 16,

18 and 20.

15
In another embodiment, the antibody according to the invention comprises at least
one CDR whose sequence differs by one to two amino acids relative to one of the
sequences SEQ ID NO: 10, 12, 14, 16, 18, 20 and 32, inasmuch as the antibody
maintains its binding specificity.

20 | . |

in an advantageous embodiment, the antibody comprises the CDRs encoded by the
nucleotide sequences SEQ ID NO: 8, 11, 13, 15, 17 and 19, or by sequences differing
respectively by 1, 2, 3, 4 or 5 nucleotides from these sequences.
In another advantageous embodimeht, the antibody comprises the CDRs of sequence

25 SEQIDNO: 10, 12, 14, 16, 18 and 20.

The antibody according to the invention can also comprise the CDRs encoded by the
nucleotide-sequences SEQ ID NO: 9, 11, 13, 31, 17 and 19 or by sequences differing
respectively by 1, 2, 3, 4 or 5 nucieotides from these sequences.

30 In an advantageous embodiment, the antibody éccording to the invention comprises
the CDRs of sequence SEQ ID NO: 10, 12, 14, 32, 18 and 20.



I n an advant ageous enbodi nent, the anti body according to the invention
conprises a variabl-e part of its heavy chain (VH) conprising a sequence
having at | east 80% 85% 90% 95% or 99% identity with the sequence SEQ ID
NO 6 or the sequence SEQ ID NO 28. 15 In an advant ageous enbodi ment, the

anti body ac ' he invention conprises a vari abl Lts |ight
chain (VL) @ﬁ:ggggdno%tlé sequence having at |east 80% @ﬁ%@e/j}&f@éﬁg@ 99%
identity with the sequence SEQ ID NO 7 *or the sequence SEQ ID NO 23. In
an advant ag Lent .. the antibody according to.the i ntion
conpri ses ag%%\?%rgf‘%g“gﬁﬁ%??"”o‘? tri'efé ’P?'a%‘?“a%ﬁﬁ’f’ﬂy f‘%ﬂ?”%‘?ﬂwﬁ\ei @r{'ﬁﬁ eRcdsfuence
havi ng at |leatite B@%oti8s Yeq@Dtes SED Iy NO9Y, i tleTd, i3ty 1 Mah8 10he esHiBaesSEQ | D
NO 8 or th uence .SEQ | 4. | n,an, even nore advant ageous
embodi nent ,‘%ﬁ%@f%af‘???%‘:&tﬂ%?&sﬁpﬁg‘é’"é.%&%‘\?ﬁd%snf&?fﬂ ©SEAYIEPng a variabl e
part (VI-!)Tenredebnzyscoeatal totateunmarieeiadntided semin BignSEDRIDMNOqhemrd SEQ
I D NO 27, | ] ang a s enbodi nent, the anti body conprises a
heavy chgi ng%gggW§wgmg¥aﬁﬁg¢t (VH) of polypeptide sequence SEQ I D
NO 6 or SEQ I D NO 28. 30 In another enbodi nent, the antibody conprises a
l'i ght chain _co Ising a variable part (VL) encpded .one of the,
nucl eot i de 9& n%‘i\"@@ gg‘é@ ?'%’ci\@“?maﬁﬁ %@é"ﬁ?‘f@ .toltﬁgmﬁﬁmc%mf&?ﬁﬁent -
the anti bodwar;)m)pairsefsitahbé\ghthairh@illﬁ)( e@asmi@?a:iynig s@qweafc'gam\zmg AMeast 80%,
20101130946 0 050915 rt. (VL) o 0 pt i sequence SEQ I D NO
8 or SEQ | Eg% gﬁ’ g’g%a%oéﬁgfﬂ"g e‘%'ﬂ%%?ﬁ?&?ﬁ%égat 'gh-)eN§ht5i YIS SCIHPGEs es
t he sequenceBQdDa@ied. by the nucl eotide sequences SEQID NO 5 and 7. 5 1In
an advant ageous_enmbodi ment . the antibo onprises the, pol ypeptide
sequences §§6nl Vﬁaag%o%ﬁ"%qé?mﬁrﬁa%ﬂ& _ fd?t%‘}uflo,tn? H'é’eﬁgﬁrl CRERFISES Rpr i ses
the sequencesiablecpateds lty heligy Bhath qUH) GOnpeEHE e 65qURRE: IHBVING atSeaftds (B
85%, 90%, 95% or 99% identity with the sequence SEQ ID NO: 6 or the sequence
SEQIDNO28.
15 In an advantageous embodiment, the antibody according to the invention comprises a
variable part of its light chain (VL) encoded by a sequence having at least 80%, 85%,
90%, 95% or 99% identity with the sequence SEQ ID NO: 7 or the sequence SEQ ID
NO 23.
In an advantageous embodiment, the antibody according to the invention comprises a
20 variable part of its light chain (VL) comprising a sequence having at least 80%, 85%,
90%, 95% or 99% identity with the sequence SEQ ID NO: 8 or the sequence SEQ ID
NO 24.

In an even more advantageous embodiment, the antibody comprises a heavy chain
25 comprising a variable part (VH) encoded by one of the nucleotide sequences SEQ ID
NO 5 and SEQ ID NO 27.
In an even more advantageous embodiment, the antibody comprises a hea\/).ar chain
comprising a variable part (VH) of polypeptide sequence SEQ ID NO 6 or SEQ ID NO
28.
30
In another embodiment, the antibody comprises a light chain comprising a variable
part (VL) encoded by one of the nuclectide sequences SEQ ID NO 7 and SEQ ID NO
23.

In another embodiment, the antibody comprises a light chain comprising a variable



10 I n anot her enbodi nent, the anti body conprises the pol ypepti de sequences

- SEQID NO 6 and 24. In another enbodi nent, the anti body conprises the
-sequences encoded by the nucl eotide sequences SEQ ID NO 27 and 23. 15 In
anot her enbodi nent, the antibody conprises the pol ypepti de sequences SEQ I D

NG 28 and resent invention also relates t j bo
conpri si ng ":Y%%%‘g@ﬁﬁgn encoded by a sgquence havi ng %élllt)'éggw '%50 1§5%
90% 95% or 99% identity with one of the 20 nucl eoti de sequences SEQ I D NO

compri oi ng BNk RN STt SEELbN B ST YRR 5% or 9096 i et 1y

with the pol ypeptide sequence SEQ ID NO 2 or with the pol ypepti de sequence

SEQ ID NO 26._25. I n_an advant agequs e di ment t he anti body conprjses a
P oht chat AnancaeteRfed CRRARED Aok S hnleRs RS e SO a B or oou
i'dentity withé nadeotirfe delyaemuss|SER INCs8qgundrifces SEQ I D NO 3 and SEQ I D NO 21.
I n anot her enbodi nent the anti.bo conprises a |li chain conprising a
sequenc e§3dn W#Y&n{é?e?lésa%q‘ab%@qeg%g% "’r'l':B'B@q y 5%@9%?9%356/§P@8?ﬁt|d?§peﬂn“?rﬁcegne of
t he pol ypeSE@aD N bearee® SEQ ID NO 4 and SEQ I D NO 22.  Anot her object of
the invention is an anti body whose sequence conprises the pol ypeptide
sequences SEQ ID NO 2 and 4. One object of the invention is an anti body
cogpri si ng ihEmcﬁﬁqguembe@i?ennadecbrbibocﬁweao&pﬁs@ ded isg@amaﬁmeﬁecﬁli@ ihe NO 1
and 21. Another .qgbject o i ion.is an antibo ose sequence
conpri ses tfri’&?%ﬁ%%%ﬁ"a%s é%@d@ﬂ@gﬁﬁ{%D NO 2 and )2/2. ane obj ect of
t he i nvent i lamnothenenetaidinherdythe GmMEbodi tanprites 306 peRp&stidenadestdaysthaplo
nucl eot i deﬁﬁqgenggé SEQ I D NO 25 and 21.- Another object of the invention
y° Hbse

is an anti sequence conprises the pol ypepti de sequences SEQ I D
NO 26 and 22. Anot her object of the invention is a humani zed

anti-peptide A agntibody havj an 15 affinity for the protofibrillar form
of peptr de R SOTRSTONGBENT e HHESHEOMRIRES (5 sPAvacEs STEPRhYoMser
forms of thiglgtipé seguenbeosBarDMNDe aref 23.he i nvention is an anti body,
“characterized in that it induces a reduction of anylojd plaques. Anot her

b cot 56 (IRETOHAL AT e AHBodF Cahinaa s eabBeRICe ARIr B SE0ARt | body
in the treatoers and 24l seases associ ated with neurodegenerative disorders,
and in particular in the treatment of Al zheiner's disease. Another object
of the invention is a pharmaceutical conposition conprising a humani zed

anti - peﬂ] [ dmefp?aérht?mbnttiamfdlsgffélhszetat@. ardibody 66hgrisiPh %bv;ﬂ{;héirh%nbcﬂﬁ&nt ion
IS a ne (6] (6] rea nt., o Z [ e co rLsin ne
i ot 1 St DOR SEHOSHCR RS 2t kb oo Bt S0%s 8Btk S o dapntn tnane ohthe

20 nucleotide sequences SEQ ID NO 1 and SEQ 1D NO 25.

The present invention also relates o an antibody comprising a heavy chain having at
_least 80%, 85%, 90%, 95% or 99% identity with the polypeptide sequence SEQ ID NO
2 or with the polypeptide sequence SEQ ID NO 26.
25
In an advantageous embodiment the antibody comprises a light chain encoded by a
sequence having at least 80%, 85%, 90%, 95% or 99% identity with one of the
" nucleotide sequences SEQ ID NO 3 and SEQ ID NO 21.
In another embodiment the antibody comprises a light chain comprising a sequence
30 having at least 80%, 85%, 90%, 95% or 99% identity with one of the polypeptide
seguences SEQ ID NO 4 and SEQ ID NO 22,

One object of the invention is an antibody comprising the sequences encoded by the
nucleotide sequences SEQ ID NO: 1and 3.



Anot her object of the invention is a cell or cells producing a humani zed

" anti-peptideAf3 anti body, as well as the nmethod of production of this

anti body conprising the 30 culturing of these cells. Said cells are derived
advant ageously fromone cell line. W) 2010/ 130946PCT/ FR2010/ 050915 8 One

obj ect of t J i is a polynucleotide coding for a polypeptide having
at | east 80%%@{9?%% 95% or 99% identjty with one ofpgﬁg%glfﬁgﬁ%@ SEQ
ID NO 2, 4, 6, 8, 22, 24, 26 or 28. Arother object of the inventionis a
ol ynucl eot | wth a s ence havi.ng at | east 80% 85% 90% ,95% or 99%
ety wi o oBieB, A WEdinlan Sy FRIREY whose spatence,gombrsesrbie of
27. Anot her palipeptitle séquenees BEQNDIND: 2 snd4.r econbi nant vector conprising a

P q

nucl eic acid having one of the sequences SEQID NO 1, 3, 5, 7, 21, 23, 25,
or 27, as well as a“host cell conprising this vector. 10 Definitions

Speci fi ¢ bi Odé nbjecbofthd énvehtistisam antidbdly esap@indihetchasit Ptoddd by’fﬂ@f
about 105 20, .30.. 40, 50 S[E J@)gmﬁeiwe n,the strength of binding to one
r ecept or °r e1UFFRIEe SEIYENGEREFY et 8"l ween binding to the protofibrillar

f orm of t heAdeth@repbjedie ofinlie hivehtion it Cart R@tisddye whbes %q@énc‘éhéorﬁgrﬁgésdﬁwe

" Epi t ope" means AH‘S site of ‘éaj n@jgen o which the antibody binds. If the
antigen is %omp@ PEAUShEss 3 D&' te®ff &% a pol ysaccharide, the epitope
can be fornmed by 20 contiguous or non-contiguous residues. Here the epitope
is conforna iongi elated to the three-di nensional structure of the

L. i.e..rel _ - Q
protofibrilaF° ecb@&ﬁgaygntlon-lpm%}tlpgﬁiy Feraprising the segHeRces enepdesbeiec form
of A- peptikedeotiiokedlence® SEQIDINGNZE ¥d 2h can be isolated as an entity of
nol ecul ar \Aﬁéoqgt ﬁ{).eaéeg than 200 kDa, 300 kDa, 25 400 kDa or 500 kDa and
whi ch can 198 APIECS Gt e dNYaRfioh | '5\AMm 28tikadychgee Reauencse RPMRrsasalige”

means a pl asplypepaoposf@nods SRQAMWNEI 16 sy 2 (fixing thioflavin S or Congo
Red) surrounded by dystrophic neurites and a reaction of glial cells.

Senil e plaques are found in particular in patients with A zheiner's
di sease, | nAgSIREN @tsjécticd thélenvention is a humanized anti-peptide AR antibody having an

15 affinity for the protofibrillar form of peptide AR at least 100 times greater than its
affinity for the other formsl of this peptide.
Another object of the invention is an antibody, characterized in that it induces a
reduction of amyloid plaques.

20 Another object of the invention is the use of a humanized anti-peptide AB antibody in
the treatment of diseases associated with neurodegenerative disorders, and in
particutar in the treatment of Alzheimer's disease.

Another object of the invention is a pharmaceutical composition comprising a
humanized anti-peptide Ap antibody and excipients.

25 Another object of the invention is a method of treatment of Alzheimer's disease
comprising the administration of a humanized anti-peptide-AB antibody to the patient.

Another object of the invention is a cell or cells producing a humanized anti-peptide-
AB antibody, as well as the method of production of this antibody comprising the
30 culturing of these cells. Said cells are derived advantageously from one cell line.

One object of the invention is a medicinal product comprising a humanized anti-
peptide-AR antibody.



30 diffuse anyloid deposits (which do not fix thioflavin S or Congo Red),

- which are far nore nunerous but are not associated with the di sease. Each

chain contains a constant region and a variable region. Each variable
regi on conprises three segnents called "conplenentarity determ ning

regi ons" (" . "hypervari abl e regi ons", which ar j r onsi bl e
fo? bindigdﬁﬁgﬁqagﬁégﬁ gge of an antigg . 5 The tern1"$ﬁ£ﬁkg#%vggga§1 he
vari abl e regions of a heavy chain of i noglobulindoL anFantiEogy, :
i ncluding t heay, hai ns .of .a fr nt. Fv, scEv, v, .Fap, .Fab' or
Faby 0 O BRI e B pBRTRRcG SprR e a SMRERLISRavng RilREStchai n
of i mmunog! &186] 85%,080%,05%0 ona9Jkidehtity witie bl bhibie tsbquérica B ISEChAD R®: of 426,
fragnment Fv cgé, dsF%, Fab, Fab' or F(ab)'. "Antibody" also neans any
functi onal ??%@ R ¥t2%ant i body: Fab (Fragment antigen binding), Fv, ScFv
(singl e chahmother) objéat dof ieagvention isray pbighlidiectidbayith Frsefesrll havirighgseast

Fab-,  Sopy- $07E ERb ook oo 8F ol GerE it e K Peisstvaet SR Vb daabsi 1 ).

synt heti c pplapeptdsies2z.ont ai ni ng t he sequences of one or nore CDRs, which

eneral | ssess _t.h specificity of fixation as the humani zed

anti body ORI CHORHB, NS IBVREPR JE d. PoRpRBINANeq, EMBPTSGS 8 rituciai @At on,
fragment s ofiaviry orfeodi Be sefuédiesi SE@NDIND 1¢3N50E, 2htm, pedod 20mst e Bygani zed
anti bodies b }hods.sucn.as di gestion by enzymes, 20 such as pepsin or
papai n and/@%ﬂgg QrRAPLENISVeEIRE " di sul phi de bri dges by chenical reduction
Nanobodies al so cone under this definition. "CDR or CDRs" denotes the

hyper vari ab il i ons -of the heavy and light chains of the 25

i mrunogl ob ?W@'ggsdefined by Kabat et al. (Kabat et al., Sequences of
proteins of immunological interest, 5th Ed., U S. Department of Health and
Human Servi ge H,. 1991, and !%%ghﬁfditions ., There are 3 heavy-chain

s,. NI
RS and 3 SRic R Peske™ S{3e B 2HoREr pLst e Pevalt: 20gdhort .
as appl i ca?mghsoorme_mo bm&?n e %héﬁ@tfﬁbi bin@l’f‘lggll?%f@ ré@?:iﬁ@rn?(l)étibf@;tp Ca@lag@rr],g_ ; ge
maj ority_of t m no _.aci d residues responsible faor e af fi ne bindi
of the it i ESEPSREN PRGIRG 7 SienPRIOTDHIATdoM? Gp et Arft Panide 288 NG (o thee st
conserved r&geoBfmobf thEgepdtel abl e domains are called FR regi ons or

sequences, for "framework regions”. The present invention relates to
humani zed anti bodies. WD 2010/ 130946PCT/ FR2010/ 050915

"Epitope” means the site of the antigen to which the antibody binds. If the antigen is a
polymer, such as a protein or a polysaccharide, the epitope can be formed by

20 contiguous or non-contiguous residues. Here the epitope is conformational, ie.
related to the three-dimensional structure of the protofibrillar A-B peptide. '

"Protofibrillar form” means an oligomeric form of A-B peptides, soluble in vitro and
which can be isolated as an entity of molecular weight greater than 200 kDa, 300 kDa,
25 400 kDa or 500 kDa and which can fix agents such as thioflavin-S or Congo Red.

"Senile plaque" means a plaque composed of an amyloid core (fixing thioflavin S or
Congo Red) surrounded by.dystrophic neurites and a reaction of glial célls. Senile
plagues are found- i-r-1. particular in patients with Alzheimer's disease, in contrast fo the

30 diffuse amyloid deposits (which do not fix thioflavin S or Congo Red), which are far
more numerous but are not associated with the disease.

An antibody, also called immunoglobulin, is composed of two identical heavy chains
("CH") and two identical light chains ("CL"), which are joined by a disulphide bridge.



10 "Humani zed anti body" neans an anti body that contains mainly human

i munogl obul i n sequences. This termgenerally refers to a non-hunan

i mmunogl obul i n that has been nodified by incorporating human sequences or 5
resi dues found in human sequences. In general, humani zed anti bodi es

conprise o i ly two variable domains in whic t of the

CDR r egi ongﬁgé?@zﬁgﬁgkto parts derived fromthe non- hﬂbréhkﬁgéuﬂsé@éguence

and in which all or part of the FR regi Ghs are derived froma human 10

i mmunogl ob equence. The h ni. zed anti bod n.th 0 se at | east

one porti o;%%ch‘ §hag%r?8Ft3WP 3 gansg?r}ﬁc{?g'io%”ﬁo%l"%%k? ﬁeQ%)eé]aC?‘ r%'ﬁb'ﬁ "€gI°%r t hat
of the sel emmlseeﬂlaeemegmbuhsmallednmnmm@uénﬁjﬂdetéémtnlirlgsrebrohs't PCDIP!sa)lbclﬂ anh t
anti bod th. s t | east , i nogeni.c, in a ssi bl e tha
one or %/wo %rgar{h‘?%gegbqns r’(@% '%JF'@' %%PO&‘P@%&PPB@& tB)}heaﬁp' RS 205 aci d
that is | esantiggnunogenic for the human host, w thout substantially reducing

~the bind'ng specificity of the antibody to the A- peptide of high nol ecul ar
wei ght. Furthernore, the residues of the franework regi ons need not be

human and iThe erpovHl bfersttb e \tdmeylea'é@lloﬁ@?f @Eéﬁ\iyloﬁd;g FImayg! dmmq?f an
contribute t noge ential_of t everal net hods
of humani za?r?q@ﬂg%tr"é‘:% B}? %@"lso‘?fasfﬁqmeéﬂ 'e‘%’%&t FﬁztbrF R H§Phg a

non- human parent anti body to an anti body that |s Iess i mrunogeni c.in

h . Conpl et e ptity of the uences Wth a an anti body is not
cosenti al Tt VED P E ta B gty 1ot Sl o Beautegoino! an

predi ctitge amtfbbdﬂtlmﬂud)fﬁg hedighiethaitie of BMEGARADFE isthv, ARy, pb Fae'drimpap)of a
limted nunber of residues can |lead to hunani zed anti bodi es presenting a

very attenuated i nmunogeni c potential in humans (Mol ecul ar | mmunol ogy -
(2007) 44, "19HEbed® o mSan® anp flrtenditaghint ek aRiic th@b'ﬂ%b#}%hpan enCDRs

(grafti ng) EPO 0 239 40 9 and U. 101 and
5, 585, 089) Siggiach Sg'uﬁ?’é’c?wy\oﬁw g% Pf@@m@ﬁcﬁ'@st@ﬂ@a%@ep@%@%t heggo1,
Mol ec | nm Z&ﬁéﬁcﬁl)a[ ﬁ@@néﬂgmlﬁbwﬁ i8hts O t 7)Qie Fv, $88¢4 Fabr ptabhg FEBG)sclB\QEc 814;
and Roggék W9a (ﬁ E‘Ib %Qﬂ%g 9 g or _chajin mXxi n% u. S No.
5, 565, 339) dia ef(?)l(fﬁ tﬁgggfl 5%0/(peigbly 5 bispecific), synthetic polypeptldes
containing the sequences of one or more CDRs, which generally possess the same
specificity of fixation as the humanized antlbody from whlch_ they are derived.
According to the present invention, fragments of antibodies of the invention- can be
obtained from the humanized antibodies by methods such as digestion by enzymes,
20 such as pepsin or papain and/or by cleavage of the disulphide bridges by chemical
reduction.
Nanobodies also come under this definition.

"CDR or CDRs" denotes the hypervariable regions of the heavy and light chains of the

256 immunoglobulins as defined by Kabat et al. (Kabat et al., Sequences of proteins of
immunological interest, 5th Ed., U.S. Department of Health and Human Services, NiH,
1991, and later editions). There are 3 heavy-chain CDRs and 3 light-chain CDRs. The
term CDR or CDRs is used here to denote, as applicable, one or more, or even all, of
these regions that contain the majority of the amino acid residues responsible for the

30 affine binding of the antibody for the antigen or the epitope that it recognizes. The
most conserved regions of the variable domains are called FR regions or sequences,
for “framework regions”. .

The present invention relates to humanized antibodies.



1 The present invention relates in particular to humani zed anti bodi es whose
vari able parts are nodified according to the technol ogy explained in

i nternational patent application WO 2009/ 032661. Thi s techni que notably
uses dynam c¢ nol ecul ar sinul ati on based on three-5 di nensi onal nodel s of

ant i bodi es, | | s being constructed by honvol ogy. e
i nvention awga)i(ﬂg@ggéto any form of aﬁ]i body havi ng El:&?ﬁf?éq@m@ctor
functions, such as imunogl obulins bearing nutations of the Fc donain
reducing its affinity for the receptors of the i Mmune system or such as
‘nanobodi es. "Effector functions" neans any fixation of the Fc domain of the
anti body t CHueefzedr samtibody”otraess | AAUCINtiBodyMUHAE CBRRPIRS eMainheC hamahng

t hese effector fulg)gtlions makes iLI_ os§i ble tor duc? adverse effects such
“as the i ndd®{TERIGPUH cFW@ﬁﬁrhé@%s TRacREERY,) TOTEyS NdRIr & cNOhYEan

25: 629) . Afifmirioglobaim hieatmeas Weed bydifiey 1y tiddisbigtingn BuMaly st URRESS Nor
skilled in thg artt. [t J1s_ advant ac%%ousl y nmeasured by the Biostat Speed
techni qu JEVENSHRINS M RYMANSEIVENES: { he al gori t hms descri bed by Ratkovsk DA

and Reedy TJ (Bionetrics, 1986, 42, 575-'82). 20 In order to permt

expression of heayy chains and/ or light chains of the antibody according to
The went i1Brpeneb TG s SUPPes codalisg, Orer SR Rus NeTaR SPRea B

expr essi on wisich ai 8r pdrh ebiRe OOR AR ToN@eperidtoGRifs RRriPdEH6Hh dfe ndWEaman
cosmi ds, retroviruses erﬁi sorre?]r@erl ved froip EBV, and cZelrI:v the vectors that

a person sKRAFEFeANCSS anddn 2inichal\orinart e the FRJedians ats derved frag? dugiaBn of
sai d chap nsmmilmegRbURTs&juBnEd Thehuhsdfizddoantibbay SA® tHENGnERisk St least one
advant ageouslr%)rggl ved . from.one,  cel |l | cell line is even nore

r

i ne.. id
advant ageou 3§ P SReIED %WFBPUOQ'Q%WI'Q %‘E’v@rﬁ%@%@ﬂﬁ@%} qfike epleciedne or
a | ine deriréRflerideditinidh i;munBglob@in. t he HEK293 line 30 or a line derived from
this line. The transfqormation of the cells can be carried out by any nethod
known by a %@ﬁ%‘f}sﬂt%ﬁ c&ﬁ%ﬂ apgnfiprdyApat ig f1e leaskiBaEPag o H %/H%P'éo%{*i'qfe' Sinto a
host cel . Rbidlgmahe’k eaRolenihd a6igs of BB bPMmoRYCORE e RlodMBY byah amino

recipitation cal ci um phosphate, transfection WO , )
2010/ 23%‘5‘4@&%@8‘% aepuregents TRy thedhiman, host owinqul substantialy srdusing thei on,

el ect r opor aihdfy sPBEIAGFUbAHO BNfodyN® BR YIBIGlcphld AR high rMdlBQETRRight.
Prolistic Il Eeimore, T retidues 'of The 'ramevan regions nesd mot b Puman and it i
possible that they are not modified, as they do not confribute to the immunogenic
potential of the antibody.
20
Several methods of humanization are known by a person skiled in the art for
modifyihg a non-human parent antibody to an antibody that is less immunogenic in
humans. Compiete identity of the sequences with a human antibody is not essential.
In fact complete sequence identity is not necessarily a predictive indicator of reduced
25 immunogenicity and modification of a limited number of residues can lead to
humanized antibodies presenting a very attenuated immunogenic potential in humans

(Molecular Immunology (2007) 44, 1986-1998).

Some methods are for example the inclusion of CDRs (grafting) (EPO 0 239 400; WO

30 91/09967; and U.S. Pat. Nos. 5,530,101 and 5,585,089), the resurfacing (EPO 0 592
106; EPO 0519 596; Padlan, 1991, Motec Imm 28(4/5):489-498; Studnicka et al.,
1994, Prot Eng 7(6):805-814; and Roguska et al., 1994, PNAS 91:969-973) or chain
mixing (U.S. Pat. No. 5,565,332).



The anti body according to the invention can be included in pharnmaceutical 5
conpositions with a viewto adm nistration by the topical, oral,

parenteral, intranasal, intravenous, intramnuscul ar, subcutaneous,

i ntraocular or other routes. Preferably, the pharnmaceutical conpositions

contain ph j.cally acceptable vehicles for an inje e f ation.
These can E@W@L@péﬁ ar sterile, i s’oiﬁoni c saline solpﬁﬁlggéok%ﬁ@%di um
or disodium phosphat e, sodium potassiu cal cium or magnesi um 10 chl ori de,
etc., or mxtures of ). dr osi.tion not a I ilized,
o eh, by o REeRepreTioa oreaR BrIGH <P MDA SRpafes ealp rHORP o
pﬁr mt inj qﬁral bhe swldifiedsadcordiey w@nisé l(téﬁﬁr@d)&fixpmhwﬁﬂmﬁﬁnaﬁon;lfaatent( ’
phar maceuti ca r| ses a ecco phosphate buffer (pH -
7.4), opti &P&I?Qj'og&ﬁéa%toﬂgﬁagg ng/m to 25 mg/m of human serum al bunin, 15
(2) 0I 9% W Thiof teshslijuem mhémyl deos( NgRanhic a:ﬁtdedlﬁér ﬁ%dm{dﬁ) Uaéedjgér?_r@ﬁ@@ Ith
can_al so, co ise ant such a nd, a stabilizer suc
as Tween®?2 H%O'Eﬁimﬁgi?g‘? g?cﬁ’ %E@Ql"?ﬂﬁje%a%p ﬁ”ﬁ?&@&gﬁ@‘)@%oci at ed
with the dep05| tion of arryl oid plaques. In partl cular, the pathology in
guestion is_ Al zhe i sease. nd on the desjred effect,
The” dur at i GHHCBTSEFE YRR B0 raAFodh Ny SRITEO AT IGH WG HTVIPRILEARCiehey
are gener alfupctiabVaeh &5 ifnuddlob0ie FERriaf nathiidhe b tlﬁ@FcQj@mafrpfed@BdeH' t.
propr.i ate sa einrelation to

General ly t doctor wl| rmne the a

Che stags ARG adtsptors FLBATTIER? SSGE0 SHAN Sraiiboas. any. of her
patient4pel ated factor that has to be taken into account 25 The present
i nvention i trated, but is _not linted, by the exanples given bel ow
WO 20101130%318%? f!ﬁﬁ@éfﬁy fixatign; %%%gg&onﬁn ghthgrntibrdydp AaFeRiRrs

Fig. 1A Nbcnmbtemendu TithumSliéSoohsBe MBdrédsity B¥SS 8860 Tudtiohd thdked fit
chain LC1 of he a eta anti body 13C3- VH VL1. Fig, 1B: Map of the

pl asmi d pXLFlPﬁ@ & r‘f‘?‘%‘t"?n BAvEK5 HES %r?“&“‘ %@ené"ssw'%af ﬁ“'i"—c’[’l‘%ﬂmﬁﬁrh‘i%

anti Abet a aRackeeyal 1BKSardkti Yods, 45:629)2A and 2B: Separation of the
pr ot ofi igl | s and of the | ow nol ecul ar-wei ght oligoners by gel filtration on
Superdex®75 (at t=0 and at t=1 6h respectively). 10 Fig. 3: Determnination

of the ol egmhigy cawﬁ‘b@ hfea@ure&h!ﬁ %Qé@fﬂldﬂe‘ Rr@wnFﬂv)ga pé%n‘b@mé@% tHe art. Itis

Determ natlon of the affinities humani zed ant i bodi es (anti bodi es

LP09027 (4A)2ValiBgeeisy meayurahay m)%zf@t Eresd echpigee dewioneds 5t thepRasis of
protof i bri | e @MRAMYAHSRDE® BY RaBOVEK DEEAMMPReEGTJ (Biometrics, 1986, 42, 575-

82).
20
In order to permit expression of heavy chains and/or light chains of the antibody
according to the invention, the polynucleotides coding for said chains are inserted in
expression vectors. These expression vectors can be plasmids, YACs, cosmids;
retroviruses, episomes derived from EBV, and all the vectors that a person skilled in
25 the art may judge to be suitable for expression of said chains.

These vectors can be used for transforming cells advantageously derived from one

cell line. Said cell line is even more advantageously derived from a mammal.

It is advantageously the CHO line or a line derived from this line, or the HEK293 line
30 or aline derived from this line.

The transformation of the celis can be carried out by any method known by a person
skilled in the art for introducing polynucleotides into a host cell. Said method can be
transformation by means of dextran, precipitation by calcium phosphate, transfection'_



Fig. 5: Specificity of the humani zed anti body LP09027 with respect to
fibrils of Ap. 15 Fig. 6A and 6B: Specificity of the humani zed anti body
(LP09027) for the mature senile plaques respectively of the frontal cortex
(6A) and of the hippocanpus (6B) of a nobuse. The arrows indicate the senile
pl aques. anple 1. Qbtai ning humani zed an{ipod] rine
ant i body W@I‘Hﬁgﬂﬁxzed This exanpl e desg%efﬁlégb&ﬁé&@éence
and the production of the humani zed 25 dt i -peptide A anti body VH1VL1
(LP09027) C tran nt res nin.the m |.i pe
HEK293 desﬂé’ E‘Ee@g‘g ?eé’%yg?é«?ezé‘é" %ﬁas{ fusken 193%0?85&[&’&%0@ ST‘"@LOQ iR the
humani zed vmﬂyrmh!eetldﬁsammﬁoéﬂrﬁesimbiMrdimwcﬂorf tatﬁ@d|rd\tt'tnl‘ﬂlcitolfiﬁ]e@lliaklﬁﬁr oRAiing for

t he human c nst regi ons Ckappa and | gG4 respectively. The sequence of

t he constan g‘ IgG4 is . that of the variant having the 30 substitutions

S241P and L248E in Kabat's nonenclature, for a significant reduction in the
product i on THie m{itibedmlamu#der@ (tAnfhlea ireientdn cah9% ifddet M rmé&hutla;éﬁ 108)

dth f 7/ 093 WO, 201 /130946PCT/ F 01 50915
Tal e BT R Wi A ol Mo B i ah bw Y tP et o B e S A E RS 1 o
CL1 (SEQ | Dnmef&))umnteamlhmm, subdeperasianidtmotwar dneotﬁesrpbeﬁeal Bﬂeféf@ﬁlfyofhet 0

generate t asm.ds XL4973 1A),. and XL 979

respectivel @1 'RafbeaL{t'Eﬁl m???é“"&%t?cg‘bm ’%@"B?‘Ef@ﬂﬁé@f B5P Btag%a?%%'ﬁ!ﬁs ggr an
transi en]E erprebi {mﬁulah&n t‘hlmdslel e, Beaa&barllcmla?%eﬁe( tsbtbnic{j e4lRR) s@ﬁﬁri]cﬁfs
co-transfection of the m ds 73 pXL4979 accqrding to the

pr ot ocol @rpgg%urﬂyorl P@g@lﬁ&(pbaﬁ%alsﬁ’a@g‘ TR e aigwoorowgnqﬂp@ bat ch
(LEgQPZ’ID |d1ldrhienem¢r off Inﬁftul'@ﬁ (g"fialdlls“a}ts)ﬁimf(m?td@gfpﬁﬁtlﬂdns)m&e&p itieéd, d
MabSel ect cecording to t ier's recommendations an

t hen for rruq'ilf ‘ér((HAFE %@%ﬁ% d( ?"@ r@negyﬁ?ﬁg%c?rﬂ'ﬂl% WHIPrIR RIIBY t t ed
to 10 sternh]ecifabieteroalteﬂmt(e(bol‘lsﬁlmed Starting from1l L of culture, 33 ng of

ti bod bt aj ned, at f_979% by SDS- PAGE, | t
condi 1 ons A" ByAEPls, pooneRBrelen) SRSRAPD GPBHGES e HUBeo A REACDy

SDS- PAGE i rbldi?enail-gmm aptml.any md r:mﬁgl 1bryig/kCAdVES h‘@lmlmfﬂhﬂhﬁﬂ@ﬂlm mhﬂumFuﬁ he
primry, am se ce . sence .0 n can on the Fc
domai n, 1€an@?)pa%} (?ID %%%@07_@? mgéfcﬁ”da&ﬁ gﬂ/ggﬂb’)lﬁ ‘%6?0% lean @lsei ng
into accourﬁommselan@nycmaﬁtrsu&m@s fStainPiennd B'Qalies soéH 8d eserby0. SDSPAGE i n
non-denaturing conditions and by size excl usi on chronat ogr aphy is in
agr eenent th_'][h t,[neI het er o- tet'i Le st rducture of Igﬁf?e n'?)l bo 150 kDa
(Fig. 4A). 'N° PENORAER MG ‘faﬁ‘e % A HepRTHASTrtar Wity e, t?é‘d°f
ant i bodi es 486 dEqass. 1hBAARARr wWes pathology mefliestidr isiAMheim&r® didsasaucl eot i de
sequences SEQ ID NO 25 20 and SEQ ID NO 21 for LP09026 (Fig. 4B), and SEQ
ID NO 1 and SEQ ID NO 21 for LP09028 (Fig. 40).

20 The doses depend on the desired effect, the duration of the treatment and the route of

administration used; they are generally between 5 mg and 1000 mg of antibody per
day for an adult. Generally the doctor will determine the appropriate dosage in relation
to the stage of the disease, the pafient's age and weight, or any other patient-related
factor that has to be taken into account.

25 The present invention is illustrated, but is not limited, by the examples given below.



Exanpl e 2: Preparation of protofibrils from peptide AO (1-42) 25 The
protofibrils were prepared fromthe synthetic peptide A (1-42) according to
t he net hod descri bed by Johansson et al. (FEBS, 2006, 2618-2630). The

| yophi li zed peptide (Anaspec reference 24224) is dissolved in 10 mM NaCH at

a concentr M then stirred for 1 mn andlr}_p(;l.ﬁ for
10 mn. Thzwsd(;??]ﬁf!)#gge peptide is then %I luted in buff gFQMEWS’Om um
phosphate, 200 mM NaCl pH=7.4 to a 30 ca centration of 50 pM then stirred
for 1 mn. The preparation is incubated overnight at 37C for formation of
protofibrils and then centrifuged at 17900g for 15 nmin at 16C to renove the
I nsol ubl e aBrjetdedaziption®f thpdramtings:he protofibrils fromthe oligoneric
forms of A of | ow nolecular weight, the supernatant is | oaded on a Superdex
75 gel filtration colum equilibrated in 50 nM amoni um acetate buffer

pH=8. 5. ThangV\ﬂ)AEMh@/oI%erlﬁElﬁ'ﬂlMI@/@&ﬁﬁit@ edprdssmatof dines lightchaisdd@@rdofng t o
t he prot i t cul ar-wei ght oligoners are collected
and stored- @Fa@%@?&nf)@@ﬁl&@%%l cal profile of separation of the
pr ot of i bri | Big. TBe Mapl efcik plasmid ghiL4990 fdnmitingoexprédsiar of the hdatyectsim et by
Super dex200 tration u rkers of nolecul ar weight, the
Bi orad cal i%ﬂﬁ?iaBMtfat?a t&’@%s‘éﬁgé’%%fgg 1901). Fig. 3 shows that the
mol ecul ar Weigg2A aindt nB pﬂspbm‘tlbbrmﬂ thei profufibsitseand heinth2 OdwkBalecutxmwpiblt 3:
Specificity and affinit n| d with respect to the
¥ otof i br 1 sty Bgiileion s PRI T e Sl ane A TP arbEb ol i gomer & a
a concen0r aFigo3: Détetmingtion ofithe PBEcGIEr eight ofaﬁep&mfe)niéOOll) are deposited in
the wells of. an, EL].SA pl at.e ( Nu r ef nc 442404 i ncupat ed .
over night aFiEh oA 4 arty 255 peliiatb 8168 Snriiesent theohimenEse Biftesiesas
5% m | k powgdetibéaies QF0O02Y () LPSODZEPO4B) end iLPORZE (#8) Fesbectively) for the

protofibrils (mean value from 3 experiments + sem).

Fig. 5: Specificity of the humanized antibody LP09027 with respect to fibrils of AB.

15 Fig. 6A and 6B: Specificity of the humanized antibody (LP09027) for the mature
senile plagues respectively of the frontal cortex (6A) and of the hippocampus (6B) of a
- mouse. The arrows indicate the senile plaques.

EXAMPLES:
20

Example 1: Obtaining humanized antibodies

A murine antibody 13C3 was humanized.
This example describes the sequence and the production of the humanized
25 anti-peptide AR antibody VH1VL1 (LP09027) by production by transient expression in
the mammalian line HEK293 designated FreeStyle 293-F.
The ¢DNAs coding for the humanized variable chains VL1 and VH1 are fused
with the cDNAs coding for the human constant regions Ckappa and IgG4 respectively.
The sequence of the constant region IgG4 is that of the variant having the
30 substitutions S241P and L248E in Kabat's nomenciature, for a significant reduction in
the production of half-molecules (Angla et al., 1993, Mol. Immunol., 30: 105-108) and
the effector functions (WO 97/09351).



15 renove the non-specific adsorptions and i ncubated for 2h at room
tenperature. The wells are then washed 4 tinmes with 300 | of buffer PBS
Tween 0.02% 50 pl of a primary antibody solution (dilution of 3 in 3 in
PBS Tween starting froma concentration of 100pg/m for the oligonmers and

1t roomARAbuehiad” 7.2l %) ;Sm%‘;jﬂiﬁ 4720 11 noEGRARALIgRE0TE = '
buf fer PBS Tween. The secondary anti-Fc hunman antibody coupled to
P e o A R oo B BB BN S B
wel | and inbuleat 8jl Were dorfedaindependdneiypinr thbuexpresiidre vediomas hjongratai the 300
P oor RS T R0 B, TAPad Bt el ! RERBGRHIR0S O2) 1 3 added to
w th a sol ution fobattMoHEE ahiiody Ehprdutef By prociacidrbilp raierskptdaeiopl iat es
o or ook O DRI P58, S0 Rl R HiSoB SRR B ©
and in Fig.ané @Udoshescdriiegueitye piogitobpesribed by Ynvitfodehqcataloghe dyfefaricet he
Dot L0\ oBBR) e i b o S B g SRS bisthy 5 By e
LMWV PF LPOSRnrd df Mab86ledt §olQAhErsHant)ttcd¥ing3tolthe Hupplick4. récomménBatibh88
0.007 and then formulated in PBS buffer (reference Dulbecco 14190-094) and submitted to
10 sterile filtration (0.2 ym). Starting from 1 L of culture, 33 mg of antibody is obtained at
a purity of 97% by SDS-PAGE in denaturing conditions and by steric exclusion
chromatography. The mass obiained by SDS-PAGE in denaturing conditions and by
LC/MS s in agreement with the primary amino acid sequence and the presence of an
N-glycan on the Fc domain, namely a mass of 23969 Da for LC1 and 49650 Da for
15 HC1 taking into accouni the N-glycan in the GOF form. The mass obtained by SDS-
PAGE in non-denaturing conditions and by size exclusion chromatography is in
agreement with the hetero-tetrameric structure of the antibody of 150 kDa (Fig. 4A).
According to the same method, batches of humanized antibodies LP09026
and LP02028 were produced starting from the nucleotide sequences SEQ ID NO 25
20 and SEQ ID NO 21 for LP09026 (Fig. 4B), and SEQ ID NO 1 and SEQ ID NO 21 for
LP02028 (Fig. 4C).

Example 2: Preparation of protofiprils from peptide AB (1-42)

25 The protofibrils were prepared from the synthetic peptide Ap (1-42) according to the
method described by Johansson et al. (FEBS, 2006, 2618-2630). The lyophilized
peptide (Anaspec reference 24224) is dissolved in 10 mM NaOH at a concentration of
100uM, then stirred for 1 min and incubated on ice for 10 min. The solution of peptide
is then diluted in buffer of 100 mM sodium phosphate, 200 mM NaCl pH=7.4 to a

30 concentration of 50 uM, then stirred for 1 min. The preparation is incubated overnight
at 37°C for formation of protofibrils and then centrifuged at 17900¢g for 15 min at 16°C
to remove the insoluble aggregates. To separate-the protofibrils from the oligomeric
forms of A of low molecular weight, the supernatant is loaded on a Superdex 75 gel
filiration column equilibrated in 50 mM ammonium acetate buffer pH=8.5. The



184.2 LP09028 21.8 5.3 0.0892 0.007 244.4 The |yophilized peptide Al-42
- (Anaspec reference 24224) is dissolved according to 5 the supplier's
reconmendations: 40 pl of 1% NHAOH is added to 500 pg of Al-42. After
conpl ete dissolution, 460 pl of PBS is added to obtain a concentration of 1

ol uti on of R DlbH48: "5 £ Concent ?%g. onof 1" pgl mPOFRETIRERSu o1

(NaHCO3 0.025 M (Acros Organics, referencte 217120010), Na2CCO3 0 025 M

A 10 f 207 t t h N
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previ ousl y%argimllmédi ggarerU}@%hﬁgCV\Fi@h th‘oinsra Eﬁ&aT \wesfile of @é}:\éﬁﬁd Idﬁdoﬂ ﬂh_e% Ee

resence o r + 500 m vol une)  a S W
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startin | des nce
A131- 16 An@p%ﬁgé@e% éﬁ%g%é%ﬁ m°}9"§ &Eég B‘%‘%“c prqtgpg{sgﬁ@éeaja@m

| ow nol ecul zo0-keed.ght ol i goners or protofi br| | s prepared as descri bed
- previously. The antibody/antigen m xture is then deposited in each well and
the mcrotitration plate is incubated for Ih at roomtenperature. The free,

unconpl exedexdthple®)\Sretifttityeint affititd Gf 2R6 MehahizddoantitodidwithlrbSPedi ot ocol
as descri beg prewg Ely These conpetitive experinents show that only the
protofibril fi ch higher affinity than the | owrol ecul ar - wei ght

ol i goneng are capabl e of -neutraI|Z|ng t he humani zed anti body by preventing

it framint cfin ith the pe none of the etlde5|s capabl e .
of neutral |§qu&8} Qrﬂg’f%‘?iﬂﬁgw %O@QGT’G}Q{@BWP%TB@%%@ Te/mkignp| e

4: Specifi cms (Gfbcbhﬁefékﬂﬁ@élvg@ﬂl g@mé idepelitedHR AR ek oh ah EENSAtpidte (NOfC, '
fibrils of -42 The %e&gl de A81-42 (Anaspec,, 20276) .is dissol ved in 200

bl ot | 30 mielaseRie 42408 i CGieI VB G S ik AT rerRAvInELIBEIcaReSS gen
(Anaspec, @ﬁﬁ;ﬂ)oﬂbﬁﬁdﬂ PESGdS%nnm@QoMerqbue@Q%ma tsode%OQEH’éﬂﬂrEdcﬂtWélﬂtoOf S
n_g/m io of each preparation is dilu in 400 of PBS 1.25X. The
final conc ﬁf"loé(?l %”B'F'SP IGRdseriiess gad 1"%?1%" PR 28 rctgm teppReraiyigy | e ar e
i ncubat ed f\gls728 tAén %@hed\wtﬁﬁes an BRI PR bulter BBEPHASENAG. sz%ﬁisbrul fopged at

17900g for 30 m nutes at g su er nat ant_is renoved and P Iet is
washed primary antibody solutlon (dilutio in 3 in PBS Tween starting from

concentration of 100ug/ml for the oligomers and from 25 pg/ml for the profofibrils) is
added to each well and incubated for 1h at room temperature. The welis are washed 4

20 times with 300ul of buffer PBS Tween. The secondary. anti-F¢ human antibody
coupled to peroxidase (Goat Anti Human IgG (Fc) peroxidase conjugated, Pierce,
reference 31413) diluted to 1/10000 in buffer F’BS Tween is added to each well and
incubated for 1 h at room temperature. After 4 washings with 300 ul of PBS Tween,
100 pf of TMB (Interchim, reference UP664782) is added to each well and incubated

25 for-about 10 min, then the reaction is stopped with a solution of 1M HCI (Interchim,
reference UPS29590) and the plates are read at an OD measured at a wavelength of
450nm. The ECS0 values are determined by BioStat Speed. The resulis obtained are
presented in Table 1 and in Fig. 4 and show the very high specificity of the antibody
for the protofibrils relative fo thé low-molecular-weight oligomers (factor of 184).

30



10 3 tines with PBS 1X. After the last washing, the pellet of fibrils is

~ taken up in 150-pl of PBS. To check for the presence of fibrils of anyloid
type, a thioflavin T fluorescence test (Anaspec, 88306) is carried out. 20
pl. of thiofiavin T (20 pMfinal), 10 pl of the sanple and 70 pl of PBS 1X

(final vol re mxed in a well of a black p 3792).
The thiofla m%(@oéﬁ Ited at 450 nm an& in the presé%ttﬁ':é&@r)qg%w
structure of anyloid type, emts f1uored®ence at 482 nm 50 pl of fibrils

of Al 31-42 f%tﬂl pg/mM and I APP at 0.5 pg/m are deposited in each well of a

mcrotitrat late. The ELI SA protocol is applied using serial dilutions
of the humani zed antibody starting from10 pg/m. Fig. 5 shows that the

humani zed apibedy—-PO93O27 °pec: fiecalby recoghzes—tRe-Ltibrils of Al-42 but
not those (‘$C$(;\E|g¥m5 }r% e 5: SpecPﬁ city of the rraﬁ' zed anti body
LP09027 fof the mature senile plaqueg but not for the diffuse pllagues The
humani zed arrodoady (LPO9PA(4 +@on) ugatiedser &p.aoagoxi gers (di goxilgeni n- 3- 0-
25 net hyl carbonyl - s- am npcaproi ¢ aci g- N hydroxysucm nim de estery Roche
11333054001 k438165060 et otremzSty (‘v’ent ana Robot)
on brain seIE:Ft}qgc?‘rz\Z from m14é\?§\33)P81 (RIOITHg Lr‘?ﬁm)frrt)del ﬁgggcri bed by Schmtz
C et al.,|Am J. Pathol] 2004, 164, |1495-1502) as well as_human brain
sections (¢8I corteydl-Babidved fr|0MBPALiGRIA7 wi t [R4Al4zhei ner'[s di sease.
The sanpl es had been fixed in 30 formal and enbedded|in paraffin
bef or ehand. —TheTesur ts—0btaimed— T t e Touse (Firgs— 6Aamd—68)—cl earl y
show t hat the humani zed anti body recogni zes exclusively the dense, nmature
seni | e pl agliesiyophiizedcreptitte Al FA2udpasissosfarencsf 24284 isctiissalved\abcording to

2010/ 13094g§ggfu FRLOLETARLAABIRES, I3MRNERIHF ol bl GYARRIAT oS of

this antib I'S speciftic for rm and so
does not reﬁﬁfg’ncfz"eplehedigwiuﬂmre,%@mhmf RBS ds i apisied r focobteinne  aincentragiopegft i de.

19 Tabl e 2:4 nfyifil RRGUAC P RANHS BropBledldria b8 UPRBSE, Ant i body 1 VHIVLL
| 50ul of a solution of peptide AB1-42 at a cdncentration of 1 yg/ml in carbonate buffer -

(NaHCO; 0.025 M {Acros Organics, reference 217120010), Na,CO; 0.025 M (Acros

10 Organics, reference 207810010), pH 9.7 is deposited in the wells of an ELISA plate

and incubated overnight at room temperature. As previously, the wells are washed

with buffer PBS Tween, incubated in the presence of buffer PBS + 5% milk powder
(weight/volume) and washed with buffer PBS Tween. The humanized antibody at a
concentration of 0.02 pg/ml is incubated for 1h at. room temperature with a

15 concentration range (starting from 1 pg/ml) of peptides AB1-28 (Bachem, reference
H7865), AB1-16 (Anaspec, reference 24225), AB25-35 (Anaspec, reference 24227),
low-molecular-weight oligomers or protofibrils prepared as described previously. The
antibody/antigen mixture is then deposited in each well and the microtitration plate is
incubated for 1h at room temperature. The free, uncomplexed antibody is determined

20 according to the same ELISA protocol as described previously. These competitive
experiments show that only the protofibrils with a much higher affinity than the low-
molecular-weight oligomers are capable of neutralizing the‘- huma‘hized antibody by
preventing it from interacting with the peptide AB1-42; none of the peptides is capabie
of neutralizing the antibody.

25



VHL + CH SEQ IDNO 1 SEQIDNO 2 VLI + CL, SEQID NO 3 SEQ ID NO 4 VHL SEQ
IDNOS5 SEQIDNOG6 VL, SEQIDNO 7 SEQID NOB CDR VFli SEQID NO 9, 11, 13
SEQ ID NO 10, 12,14 CDR VLi SEQ ID NO 15, 17,19 SEQ I D NO 16, 18, 20
Antibody 2 VHL VL2 |

WO 2010/130946 PCT/FR2010/050915
17

Example 4: Specificity of the humanized antibody LP09027 with respect to the
fibrils of AB1-42

The peptide AR1-42 (Anaspec, 20276) is dissolved in 200 pl of 10 mM NaOH to a
5 concentration of 5 mg/ml. The peptide IAPP (Anaspec, 60804) is diluted in 200 pl of
50% DMSO to a concentration of 5 mg/ml. 100 ul of each preparation is diluted in
400 pi of PBS 1.25X. The final concentration of the' peptides is 1 mg/ml in 500 pl. The
samples are incubated for 72h at 37°C. After incubation, the samples are centrifuged
at 179009 for 30 minutes at 4°C. The supernatant is removed and the pellet is washed
10 3 times with PBS 1X. After the last washing, the pellet of fibrils is taken up in 150 pl of
PBS. To check for the presence of fibrils of amyloid type, a thioflavin T fluorescence
test (Anaspec, 88306) is carried out. 20 pl of thioflavin T (20 uM final), 10 ul of the
sample and 70 pl of PBS 1X {final volume 100 pl) are mixed in a well of a black plate
(Corning, 3792). The thioflavin T is excited at 450 nm and, in the presence of a
15 structure of amyloid type, emits fluorescence at 482 nm. 50 pl of fibrils of AR1-42 at
1 pg/mt and IAPP at 0.5 pg/ml are deposited in each well of a microtitration plate. The
ELISA protocol is applied using serial dilutions of the humanized antibody starting
from 10 pg/ml. Fig. 5 shows that the humanized antibody LP09027 specifically
recognizes the fibrils of AB1-42 but not those of IAPP.
20

Example 5: Specificity of the humanized antibody LP09027 for the mature senile
plaques but not for the diffuse plagues

The humanized antibody (LP09027) conjugated with digoxigenin (digoxigenin-S-O-
25 methylcarbonyl-e-aminocaproic acid-N-hydroxysuccinimide ester: Roche
11333054001; 11418165001) was used in immunohistochemistry (Ventana Robot) on
brain sections from mice APP PS1 (Alzheimer model described by Schmitz C. et al.,
Am. J. Pathol, 2004, 164, 1495-1502) as well as human brain sections {cerebral
cortex) derived from patients with Alzheimer's disease. The samples had been fixed in
30 formol and embedded in paraffin beforehand.
The results obtained in the mouse (Figs. 6A and 6B) clearly show that the humanized
antibody recognizes exclusively the dense, mature senile plaques, but not the diffuse
deposits of peptide AB.



VH, + CH SEQIDNO1 SEQID NO 2 VL2 + CL2 SEQ ID NO 21 SEQ I D NO 22 VHL
SEQIDNO5 SEQ IDNO6 VL2 SEQ ID NO 23 SEQ ID NO 24 CDR VFli SEQ ID NO 9,

11, 13 SEQ ID NO 10, 12, 14 CDR VL2 SEQ ID NO 31,. 17, 19 SEQ I D NO 32,
18,20 Antibody 3 VH2 VL2

WO 2010/130946 PCT/FR2010/050915

18

These data: correlate with the propertiés of this antibody, which is specific.for the

protofibrillar Abeta form and so does not recognize the soluble, mono- or oligomeric
forms of this peptide. -



VH2 + CH2 SEQ ID NO 25 SEQ ID NO 26 VL2 + CL2 SEQ ID NO 21 SEQ I D NO 22 VH2
" SEQ ID NO 27 SEQ ID NO 28 VL2 SEQ ID NO 23 SEQ ID NO 24 CDR VH2 SEQ I D NO
9, 11,29 SEQ ID NO 10, 12,30 CDR VL2 SEQ ID NO 31, 17, 19

WO 2010/130946

Table 2:

19

PCT/FR2010/050915

Nucleotide sequences

Protein sequences

Antibody 1 VH1VL1

- |VH, + CH;, SEQ ID NO 1 SEQIDNO 2
V6L + CLy SEQID NO 3 SEQIDNO 4
VH;, SEQIDNOS5 SEQIDNO 6
VL SEQIDNO7 - |SEQIDNO 8
" |CDR VH; SEQIDNO 9, 11,13 |SEQIDNO 10,12,14-
CDR VL4 SEQ ID NO 15, 17,12 [SEQ ID NO 16, 18, 20

Antibody 2 VH1 VL2

SEQIDNO 1

VH; + CH, SEQIDNO 2

VL, + CL; SEQ ID NO 21 SEQID NO 22

VH, SEQIDNO 5 SEQIDNOG6

VL, SEQ ID NO 23 SEQ ID NO 24

CDR VH;, SEQIDNO9, 11,13 |SEQIDNO 10, 12, 14
CDR VL, SEQID NO 31,17,19 |SEQID NO 32, 18, 20
Antibody 3 VH2 VL2

VH; + CH;, SEQ ID NO 25 SEQID NO 26

VL, + CL, SEQ ID NO 21 SEQ ID NO 22

VH; SEQ ID NO 27 SEQ ID NO 28

VL2 SEQ ID NO 23 SEQ ID NO 24

CDR VH, SEQIDNO9, 11,20 [SEQIDNO 10, 12, 30
CDR VL, SEQID NO 31,17,19 [SEQID NO 32, 18, 20




SEQ I D NO 32, 18,20 WO 2010/130946PCT/ FR20101050915 20 C ai ns  Humani zed
anti body specific for the protofibrillar formof the A peptide. Antibody
according to Claim1l, characterized in that it binds to the A-f3 peptides
aggregated in senile plaques and not to the diffuse deposits of A43

pepti des. rding to one of the preceding clgi cterized
in that it corrp@ﬂ)z‘lﬁé | east one CDR eggoded by a nucI%ﬂFB%E@mée
havi ng a sequence identical to one of t sequences SEQ ID NO 9, 11, 13,
15, 17 and 19, or by sequences differicﬂ% respectively by 1, 2, 3, 4 or 5

nucl eoti des fromthese sequences. Anti according to one of the
preceding clainms, characterized in that it corrpri ses at | east one CDR

havi f | D_NO. 0 12, 14,
P e ) oty s Yor b Sro LR B aTing Aop e
characterized in that it corrprl ses at | east onﬁ CDR whose squueln([:)eNngSrs
b d

13,14, 86, 215" ARoRY RaleReCl Leima HhebistgSats doah ReDngs it vg

specificity. Antpetpndgfs aggreyalisd dn 'sem@nmaqxiestdﬂ&i poteoaHs Rgfuet Aepbsits of A-B
characterized i n th it conprises the CDRs encoded by the nucl eotide

~ sequences SEQI 53 11, 13, 15, 17 and 19, or by sequences differing
respectively by 1, 2, 3, 4 or 5 nucleotides fromthese sequences Ant i body
according t one f the ced characterized in t

conpri ses t¥e CONLPGHY é&ﬁﬂgwge S‘%@ Pﬁ) Hgoprepgdi "ﬂft'a"i‘ﬁ crlsgactg@zegn@ bgt it

Ant i bodyOaccor di afcgnnrrseﬁrm !@eisttdm ODRCel(ihddgd qiyaarmc[g@haé %@ Bricé efaviny ghat it
conpri ses the CDRs enco

Y t he cleotldeﬁggéeigﬁs | D NO 9, 11,
2010/ 130946PCT/ P“ﬁ‘é‘ﬁ%‘i%‘ 6 5 10%0 g Seqpieng Y Yeddetedd and
di ffering respectd, oelby seyudnced,diffring respdativiie bgat Rd8s4 b Erﬁdclé@ﬁ@essﬁ%e”ces-
these sequences.

15 4, Antibody according to one of the preceding claims, characterized in that it
comprises at least one CDR having a sequence identical to one of the
sequences SEQID NO: 10, 12, 14, 16, 18 and 20.

5. Antibody according to one of the preceding claims, characterized in that it
20 comprises at least one CDR whose sequence differs by one to two amino
acids relative to one of the sequences SEQ ID NO: 10, 12, 14, 18, 18 and 20,

inasmuch as the antibody maintains its binding specificity.

6. Antibody according to one of the preceding claims, characterized in that it
25 comprises the CDRs encoded by the nucleotide sequences SEQ ID NO 9, 11,
13, 15, 17 and 19, or by sequences differing respectively by 1, 2, 3, 4 or 5

nucleotides from these sequences.

7. Antibody according to one of the preceding claims, characterized in that it
30 comprises the CDRs of sequence SEQ ID NO: 10, 12, 14, 16, 18 and 20.
8. Antibody according to one of the preceding claims, characterized in that it

comprises the CDRs encoded by the nucleotide sequences SEQ ID NO 9, 11,



9. Antibody according to one of the preceding clains, characterized in that
it 5conprises the CDRs of sequence SEQ ID NO 10, 12, 14, 32, 18 and 20.
10. Anti body according to one of the preceding clains, characterized in
that it conprises the CDRs encoded by the nucl eoti de sequences SEQ ID NO 9,

11, 29, 31, \uk/ or by sequences differing respegii , 3, 4
or 5 10nuc|vgg%®ggl3%§%?nthese sequences,, 11. Anti body %@%Fﬁ%@?%ﬂ%ﬁe of
~the preceding clainms, characterized in %hat it conprises the CDRs of "
sequence SEQ | D NO,,10, .12, .30 1 d.20. 15 12. Antibody, cording to
one of the preced’ r?g}gi?aa}]r%rjs1ggcqﬁab§/§%etqé‘§?§e§ad'ﬁ lrlghrgfpe{'cﬁl‘g&\yapryi ﬁb%'géfp Pt '5of its
heavy chain i s emcEdidediyor tlesgusencendeavi ng at least- 80% identity with one
of the sequences SEQ ID NO 5 and SEQ ID NO 27. 13. Antibody according to
one of the preceding clains, characterized in that the 20variable part of
its heavy chai n Adibpdy sesordingeiquanec ef ey pregedihg lothas, SiYadtderidi inythat ith one
of the sgguences

[ D, and SEO | J4 i,ho a rding to
one of the precec(::?l gsg?g\g%?ﬁﬁﬂa?e&lﬁgﬁ%%ﬁ‘h@t1?'ﬁgz{'\§2rfgmcg§‘§art, of its
light chain is encoded by a sequence having at |east 80% 25identity with
one of the seque I 7 and SEQ | D.NO 23. 15. Antibody according
to one of thé pr’g’@@gﬁfg%‘?@”ﬁs? %’??anHPe eoagng r‘f?at"ﬂa't chay a@%ﬁelda I&'agﬁrt of
its light chain conpisesé® GDRsguestzel hyate ngcladtidecaseBét SERMD NG 9M1,h one
of the sequences gsg.gl Ng ﬁsarbd SEQ I D 24. 30 1@.. @rl)tcy' Fnojéiy aécordi ng
to one of the prat iﬂga@l al ref" VeEANEReES TEY o ePpetively RYoh?i 3% 95 Sheavy
chai n codpri si noneleotidesipbm tissetseqoemded by one of the nucl eotide sequences

SEQ ID NO 5 and SEQ I D NO 27. WO2010/ 130946PCT/ FR20101050915 22
17. Anti body according to one of the preceding clains, characterized in that

it conprisebl.a hesibpdy macordingntpr ored of) tte pecedihd elhas! cledragelizgaept trde it

sequence SEQ 1D IO 0. 0f REBRENR8hce SEQ ID NO: 10, 12, 30, 32, 18 and 20.

15 12 Antibody according to one of the preceding claims, characterized in that the
variable part of its heavy chain is encoded by a sequence having at least 80%
identity with one of the sequences SEQ ID NO: 5 and SEQ ID NO 27.

13. Anfibody according to one of the preceding claims, characterized in that the
20 variable part of its heavy chain comprises a sequence having at ieast 80%
identity with one of the sequences SEQ 1D NO: 6 and SEQ ID NO 28.

14. Antibody according to one of the preceding claims, characterized in that the
variable part of its light chain is encoded by a sequence having at least 80%
25 identity with one of the sequences SEQ ID NO: 7 and SEQ ID NO 23.

15.  Antibody according to one of the preceding claims, charécterized in that the
variable part of its light chain comprises a sequence having at least 80%
identity with one of the sequences SEQ ID NO: 8 and SEQ ID NO 24.
30 | | |
16. Antibody according to one of the preceding claims, characterized in that it
comprises a heavy chain comprising a variable part encoded by one of the
nucleotide sequences SEQ ID NO 5 and SEQ ID NO 27.



5 18. Anti body according to one of the preceding clainms, characterized in
that it conprises a |ight chain conprising a variable part encoded by one
of the nucl eotide sequences SEQ ID NO 7 and SEQ I D NO 23. 19. Anti body
according to one of the preceding clains, characterized in that it

10conpri se i in conprising a variable part of i
sequence Sé@q @%gsgk? SEQ I D NO 24. 29 Ant i body acccﬁ(&qh%%t%%@%f t he
precedi ng cl ai ns, char acteri zed i n t hat ?t conpri ses sequences encoded by

the nucl eotjde s %Eco%ﬂg ¢ fstr?eS egmgg ﬁci'ﬁfm;é\”éﬁai%géré% Clﬂr%@gﬁl ces

one of the prece ["armns, ar ac eri z

t he pol ypepti de csmweasasheSE@chw NOmpBisinapch GariaBR 24t dhpolypediidecequaticag t o
one of the prec r rized in that it conprises a heavy
chai n encoded by lﬁ%ggSﬁgl]IBn@ﬁ;%_ | east 80% identity with one of the

nucl eot i de sequences SEQ D NO 1 and SEQ I D NO 25. 23. Antibody according
to one o

LN char erlze in,that it conpri
eavy  chai rithayi NG Pesinga, o R e PlEbing didf eirkeRipRa: et 1
sequences SEQ | Drdu(riRes radligbEQ@hhD b@nﬁﬁsm@é vakizblebpaly eacededd by @ntoofothe of
t he preceding cl ai char acter hat ises a |light chain
encoded by a seqndjé:i?c%d%ﬁ?ﬂ%ac%s[é%§jgtﬂgg éel}trﬁfc? ith one of the
nucl eoti de sequences SEQ I D NO 3 and SEQ I D NO 21. 25. Anti body accordi ng
to one of t pr di,n char erized in that it 1 se | i ght
cha - a seqibned REoPR deb gz, STORE Mt st eong eme, chasn S By Tl | fe
sequencé8 SEQ | DodnpridesizdighEQhbin ddthiising M\O2R8410 kOGN pEpheR? @21 E7R915 23
26. Anti body acc on f .t receding clains, characterized in that
it conprises theéggzﬁﬁgg §ﬁ@o‘9e@8 "the nucl eotide sequences SEQ ID NGO 1
and 3.
20.  Antibody according to one of the preceding claims, characterized in that it
comprises sequences encoded by the nucleotide sequences SEQ ID NO: 5
15 and 7.

21.  Antibody according to one of the preceding claims, characterized in that its
sequence comprises the polypeptide sequences SEQ 1D NO: 6 and 8.

20 22. Antibody according to one of the preceding claims, characterized in that it
comprises a heavy chain encoded by a sequence having at ieast 80% identity
with one of the nucleotide sequences SEQ |D NO 1 and SEQ ID NO 25.

23. Antibody according to one of the preceding claims, characterized in that it
25 comprises & heavy chain having at least 80% identity with one of the
polypeptide sequences SEQ [D NO 2 and SEQ ID NO 26.

24, Antibody according to one of the preceding claims, characterized in that it
comprises a light chain encoded by a sequence having at least 80% identity
30 ' with one of the nucleotide sequences SEQ ID NO 3 and SEQ ID NO 21.

25.  Antibody according to one of the preceding claims, characterized in that it
comprises a light chain a sequence having at least 80% identity with one of the
polypeptide sequences SEQ ID NO 4 and SEQ ID NO 22.



5 27. Antibody according to one of the preceding clains, characterized in
“that its sequence conprises the polypeptide sequences SEQ ID NO 2 and 4.
28. Anti body according to one of the preceding clains, characterized in

that it 10conprises sequences encoded by the nucl eoti de sequences SEQ | D

NGO 5 and 2 ﬁﬁgu ody according to one of the pre i I _
characterize ?%wtl at 4?ts sequence conp&bses t he pol ypg%ﬁ"ggzghahgﬁ%@s_ SEQ
ID NG 6 and 24. 15 30. Antibody according to one of the preceding clains,
characterized in that it conprises sequences encoded by the nucl eotide

sequences SEQ ID NO 27 and 23. 20.31. Anti body according to one of the
precedi ng c2&i nsAnifiedy sscendingetd pme ohdie iptesedieguraime, charpctetizs! trhehat it

bne” of the.pr eced i ey A% ecubike hdPy £ nd Augale ¥aBEESE0 T, Ton

of anyloid plaquésnd35 33. Antibody according to any one of the preceding
clainms, gharacterized in that its affinity for the protofibrillar form of
pepti de is at least 100 tines greater than its affinity for the other
forns of th2E pepniddy s@0or8ihgUseoref ofatheaprecdiinly clame raiarmtdrizedny tioataitsof t he

precedi ng cl ai ns_J t_of di.seases_assQgj W th
neur odegener at i v%é(ﬁlleégere%‘%aré'gr%te%%@@f%ga%i%%ﬁfﬁégégb%&%ndﬁ
36. Phar maceuti cal conposi jti on conprising an anti body according to any one
_Of G ai ms 12§.O Bﬁnt?o%gy%gbrlaln%n{osme of the preceding claims, characterized in that it
10 . comprises sequences encoded by the nucleotide sequences SEQ ID NO: 5

and 23.

29, Antibody according to one of the preceding claims, characterized in that its
sequence comprises the polypeptide sequences SEQ ID NO: 6 and 24.
15
30.  Antibody according to one of the preceding claims, characterized in that it
comprises sequences encoded by the nucleotide sequences SEQ ID NO: 27
and 23.

20 31. Antibody according to one of the preceding claims, characterized in that its
sequence comprises the polypeptide sequences SEQ ID NO: 28 and 24.

32.  Antibody according to any one of the preceding claims, characterized in that it
induces a reduction of amyloid plagues.
25
33. Antibody according to any one of the preceding claims, characterized in that its
affinity for the protofibrillar form of peptide A is at least 100 times greater than
its affinity for the other forms of this peptide.

30 34. Use of an antibody according to any one of the preceding claims in the
treatment of diseases associated with neurodegenerative disorders.

35. Use of an antibody according to any one of the preceding claims in the
treatment of Aizheimer's disease.



5 37. Met hod of treatnment of Al zheinmer's disease, characterized in that it
" conprises the adm nistration of an anti body according to any one of O ains
1to 34 to a patient. 38. Cell producing antibodies according to Claim1l to
34. 10 39. Met hod of production of an antibody according to any one.ofII
Caims 1 topgd erlzedlnthat|tcorrpr|sesthegF;§h i gépe S
accordi ng to al m %40 Medi ci nal 2Quct conprisin I‘QEWEB 5
according to any one of Clainms 1 to 153 41. Pol ynucl eotide coding for a
pol ypepti de having at |east 80% identity with one of the sequences SEQ ID
NO 2, 4, 6, 8, 22, 24, 26 or 28. 20 42.Pol ynucl eoti-de, characterized in
that it has3& sefuamesectimal cogmpasitiopasimBBHg afeamtiho;dy\abcdirdinget?m@fnytm of
sequences SEQ | 23, 25, or 27. 43. Reconbi nant vector
co?rprl sing a nug?’eyl%s ié?%d'g'g%(e))rzc '%'ésto either one of Clains 41 and 42. 25
44. Host cell conprising a vector according to C ai m43.

5 3T7. Method of treatment of Alzheimer's disease, characterized in that it comprises
the administration of an antibody according to any one of Claims 1 to 34 to a
patient.

38. Cell producing antibodies according to Claim 1 fo 34.

10
39. Method of production of an antibody according to any one of Claims 1 to 34,
characterized in that it comprises the culturing of cells according to Claim 38.
40. Medicinal product comprising an antibody according to any one of Claims 1 to
15 34.

41. Polynucleotide coding for a polypeptide having at least 80% identity with one
of the sequences SEQ ID NO: 2, 4, 6, 8, 22, 24, 26 or 28.

20 42, Polynucleotide, characterized in that it has a sequence having at least 80%
identity with one of the sequences SEQ ID NO: 1, 3, 5, 7, 21, 23, 25, or 27.

43. Recombinant vector comprising a nucleic acid according to either one of
Claims 41 and 42.
25

44, Host cell comprising a vector according to Claim 43.



