Monoclonal Antibody The present invention is related to methods and
compositions for the therapeutic and diagnostic use in the treatment of
diseases and disorders which are caused by or associated with amyloid or
amyloid-like proteins including amyloidosis, a group of disorders and
abnormalities associated with amyloid protein such as Alzheimer's
disease. Amyloidosis is not a single disease entity but rather a diverse
group of progressive disease processes characterized by extracellular
tissue deposits of a waxy, stgighdiispPisiRigaled amyloid, which
accumulates in one or more 0rgans or Pod ’ms. As the amyloid
deposits build up, they begin to interfere with the normal function of the

Thergassentondyaisian et mahisastaba GHRINtYRe SR R WRIANIS and
di an}gSrtrgajgg efoirr'in arg ggr#rga{%vam&élmdoss without known antecedent,

Conaaty amy B S TBR g LerRE S RIL SHRAIRRTS aNBish GitaAysed by or
asspnigisidosith Seeplnidarr ag_rrwﬁﬂidbﬁia q:wmzl Dﬁ’afﬂﬁ)gv@gbw?@q@ilézh@r@%up of
istHggiio [ ch.as tuberculosis, a bacteria L
dfsinfectio%g”%%ﬂam%@%e |t%eg}§5%r’1t§§n @eﬁrg rﬁ)gi i (raogﬁg]nssuc(?‘ as Alzheimer's
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nerve cells in strategic brain areas, in turn, causes reduction in the
neurotransmitters and impairment of memory. The proteins principally
responsible for the plague build up include amyloid precursor protein
(APP) and two presenilins (presenilin | and presenilin I). Sequential
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4 For some people in the early and middle stages of the disease, the

drugs tacrine (COGNEX(r), Morris Plains, NJ), donepezil (ARICEPT(r),

Tokyo, JP), rivastigmine (EXELON(r), East Hanover, NJ), or galantamine

(REMINYL(r), New Brunswick, NJ) may help prevent some symptoms

from becoming worse for a limited time. Another drug, memantine

(NAMENDA(r), New York, NY), has b2en approved for treatment of
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DLB but are frequently present in addition to amyloid plaques.
Amyotrophic lateral sclerosis (ALS) is characterized by degeneration of
upper and lower motor neurons. In some ALS patients, dementia or
aphasia may be present (ALS-D). The dementia is most commonly a
frontotemporal dementia (FTD), and many of these cases have
ubiquitin-positive, tau-negative inclusions in neurons of the dentate gyrus

and superficial layers of the frontal and temporal lobes. Inclusion-body
mvncitic (IRM) ic a2 erinnlinAa dicaace 1ic1ialivy forind in neonle ovver anea BN



7 progresses. No symptoms may be noticed if only one eye is affected. In
wet AMD, straight lines may appear wavy and central vision loss can
occur rapidly. Diagnosis of macular degeneration typically involves a
dilated eye exam, visual acuity test, and a viewing of the back of the eye
using a procedure called fundoscopy to help diagnose AMD, and-if wet
AMD is suspected-fluorescein angioggaphy may also be performed. If dry
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Creutzfeld Jacob disease, Parkinson's disease, HIV-related dementia,
ALS (amyotropic lateral sclerosis), inclusion-body myositis (IBM), Adult
Onset Diabetes; senile cardiac amyloidosis; endocrine tumors, and others,
including macular degeneration. In particular what is need are specialized
and highly effective antibodies capable of counteracting the physiological
manifestations of the disease such as the formation of plagues associated

with aggregation of fibers of the amyloid or amyloid-like peptide.
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The present invention provides novel methods and compositions
comprising highly specific and highly effective antibodies having the ability
to specifically recognize and bind to specific epitopes from a range of
-amyloid antigens. The antibodies enabled by the teaching of the present
invention are particularly useful for the treatment of diseases and
disorders which are caused by or assgciated with amyloid or amyloid-like
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11 In one embodiment of the invention an antibody is provided including
any functionally equivalent antibody or functional parts thereof, or, more
particularly, a monoclonal antibody including any functionally equivalent
antibody or functional parts thereof, which has been raised against a
supramolecular antigenic construct comprising an antigenic peptide
corresponding to the amino acid sequence of the p-amyloid peptide,
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suitable to function as the anchoring element, for example, to embed the
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Lewsn dadlienirsn, rmeditny, phasebriptednand orenahaspivomatied | odingfiament
protaiig fnsyienaliiema lempniieasy Qfﬂ?t‘él%?ﬂﬂa‘dﬂ?‘g;i? ereefisiRlmAdIGRlich is
. hich recognized the native conformation ot amyloid in that it specmcallé .

- involyge o B FRRA N, oF AEraagss AbGRneTRA| R IR @dHan o Bodies,
Lewypeieitednwhichthes ercibsidimindiot thethevestipromr asyibpths RaREWAaIY may

' including any fungtionally equivalent antibody or

o el e had eI N o R oA rlleied o oL,
howguaethey Kerdinddrrigwspioviigubehitraantbenlyinrfatignie nviiidsaeeimer's

diseaBeX RRRSMATNHIRA S ng: afinity rﬁf&éﬁ%ﬁ%i@%&ﬁ hafirh QiR %\td?%?‘é not &

.about 1 x 1 0-8, particularly of at least about 1 x I0-6 to at least about 1 X
main) GharagRISiG Rl HLH\PYF atadrrquantiirrseent in@dditiense apnleid rirmsies.

even more particularly of at least about 1 x 10-7 to at least about 4 x 1

== but. nrefer do t.show any significant cross-reactivity with
A R A R T B L el emgid ower
motengwtipotlynpaemieiIlAHG aatientscldaalentishotpphatiadngyaby fnestahlyS-D).
| The ShEHERtARIRA i ReGadiferi) e ATeseltor
invention gﬁg{ g)é? %&ﬁge ?e?@%ﬁ%%%g?%%;royideg Vnﬁ]‘]@l rﬁﬁ)@%&%? fthese
cases) hAys HRIAYFIRRORINR, ARV iRaaHRIIor WHeRs e RS refidbeasRTiaterayrus
and stjesfitiabytis it fiormsland! Bhpisrdl 108859, particularly of at least
about 1 x 10-7 to at least about 1 x 10-8, more particularly of at least
about 1 x 10-8 to at least about 1 x 10-9, even more patrticularly of at least
Inclusirsirbedy Toyesitisal Rl isab otip Blirgl Oissaset ypvefhrithipd do es ot shewage 50,
- it ) N i ] - : .
e e e o i Lt i the
brainy, I§ SRR s I R iR, "eli A Bikitalest e shaymatsithered in the
prodactiordifgstayioai gaeniinventdoairbia peansriked darsisbetore xdubilsis of

. an_binding.affinity to an A fiber, fibril.or filament which is at least 5 times, . .
patid e e R o R RS 68 S QP aRgort whioh
amyleigrftifeditadhmgeaadty to an AP monomer. The antibodies according to
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In another embodiment the present invention provides an antibody,

particularly a monoclonal antibody, including any functionally equivalent

antibody or functional parts thereof which antibody, upon co-incubation for
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up to 1000 fold, particularly 500 to 1000 fold, more particularly 800 to

0QQ fold, byt ially 1000 fold itive t loid pepti
Therk 3 o R ey e REROT oA SPaeilah G oraiomand et
maciigs dhacagirbioatdheotianiprold by avticm o ealiscofdptidescidat siowly begin to
brefSBEMRIIK Qfiagnyiid ReRiidetdat 2t Mol RPUBEERREGHIE M%ﬁg&%s are

the inyention an antibody, particularly a monoclonal antibody, inc
usuaiiyy liREHRsh iy SRR AHEY P OF IR RATAIN YRR Q¥R fh Athsr eve
remaitigimbiifetitg seDsitiwity Wwhismyheid rpti dﬁ;gdsés? @f&éi&ﬁ@lﬂ@ﬂﬂi@,c’ém gommon
etectin 42 fihers.in a concentration of down to at least 1 pg, but
e o A T B AW eas o) i g wel AMD
INCreAses |@§rﬂ“® RUDLsSIWREe g dmem@@msbmt_ésb@mﬁwia for dr_y AMD to
advAE UHERER0se! BAOLPUs I ANB APRIIRG TROGHDSRLLTIRG BV Hsease:
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an antibody is provided, particularly a monoclonal antibody, including any
howgYigEtidni a0, AResie AeiBBHY BPam cns hlYiPates Hdfenly whrawaritisolie wet
formis capable of detecting A1-42 fibers down to a minimal concentration of
0.001 pg and Al_40 fibers down to a minimal concentration of 0.1 pg and
A1.38 fibers down to a minimal concentration of 1 pg amount of fibers.

The Buedliferof tahattboitiesacenaimistdahe inyentient afidies cesmjbedults in 90
ej fong; lol [ ri idas particularly, to
P T TE12% o 1o pr e ccvece /A LAY W0hd ety or
‘“terﬁ?SH@rWeﬁ@%?nﬁd%@éd‘&%)p\é{ﬂtd‘éM% IRigiMRGIcigRadRsHkY dhe drndiarsn of the

diseiﬁo_zw ﬂi@d@f%ﬁig@@fs%,md_ p@ﬁ@ﬂi@%@]ﬁ'@&d@}é b %@!'tﬂé‘@db'l \;esseis
ides the antibodjes_according to the present invention are capable o
oro T e G T naton oY W90 A LLc B g blood
(hengre ety rortdantdeper®raliong hagusingw apidetonagensdhbheduyiahange of
secondary conformation and to be the major part of amyloid plaques in
brains of diseased animals or humans. The aggregation inhibition
The gevdafm ot MARMIbBYHRh: cHRNRRHS eriahi e jsise.dErerasnial ofvision
in particsiaitabieymeshobdatoavwentniie) ashPaRC Ry y@eRsibradiethe disease
ultracentrifugation followed by a SDS-PAGE sedimentation analysis on a
preformed gradient and/or by a thioflavin T (Th-T) fluorescent assay. The
present invention further provides antibodies which, upon co-incubation
with preformed high molecular polymeric amyloid fibrils or filaments
formed by the aggregation of amyloid monomeric peptides, specifically
-amyloid monomeric peptides such as, for example, A monomeric
peptides 1-39; 1-40, 1-41, 1-42, or 1-43, but especially A1-42 monomeric

nentidece area ranahle nf dicanaraaatina <aid hiach moleciilar nolvvmerie



The present invention further provides antibodies or functional parts
thereof which are conformationally sensitive. In a further embodiment of
the invention an antibody is provided, but especially a monoclonal
antibody including any functionally equivalent antibody or functional parts
thereof, which antibody, upon co-incubation with preformed high
molecular polymeric amyloid fibrils or#filaments formed by the aggregation

progrieaseloMoaynesteric nmtiefesz%wé&ufadw-aﬁéysga ﬁ@loéﬁﬁaésg Ej&) inl \ﬁt AMD,
r exam monomeric peptides 1-39; 1-40, 1-41,
st A e A B S B e a8 bl of
inducing a transition_ of the 13-s_heet conforr_nation towards an a—_helix
Diaghs¥ier & rRadagy Bgﬁéﬁé@féﬂ%ﬁéﬂytéﬁ%ﬂ%@é%'%{ead@?@ SQlh_ visual acuity
conformation, even more particularly’a random (:0|Il confo ma%on ata
testoRuchaolening infine hers el &re sye disingin hoesrirermalias bindeaasppfto heip
diaghss & ARIDIeiRcudchde ANDIGs28L KpseRse Al bR 488 SRS SPRJORRINOR, be

o rng th% e>f£ nsw%?the 1 -sh%et conformation and an improved
PENEEHi 280X oMHe"BRESHNEE RRPRTSR ARAssolirierE Ameisgtidneatpent to

previilahvesies. irspartiowiaethe sieerifiasdgdf dbecl Brshelat sfonfosmedias and zinc may
m I %..pari r at least 35%, and , more particularl
deia? QUNRlR A %@ﬁg@a@ Y o ) . (}J{ﬁgressme%ﬂ? X IS%f 0%5;&510% stage.

o at least 40% and more as compared resp
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hi%n%%)?lfpfr?formed high molecular polymeric {imylmd fibrils or Tilaments for
w Y 4eABIG O0RIGANAIRAYS B ROES howevesursiondhet is already lost

will patrtieutasiofed DY hivese sdchityopsrdtuisish hetean2Ret a8t 4&on aids exist
that egﬁt-ﬁ%’i fan t%% 9@%&6%[%; Cofﬁ% 38C1 more particularly at 37C. In
e,

particular, the present invention provides an antibody, particularly a

monoclonal antibody, including any functionally equivalent antibody or
Onefugctipgalaiarissinaignt which-anihady. yhak £ Ingubalan ?& S

at 37 C at a molar cgncentra&qi%n ratio of 1:100 with p e%gr%ﬁel%?ihi ANWH s the

accumuatian iR AR ArsRE ib ARoBN s HBMEN Ge e e bassl lagutianf the
retinaf gigyteistedosphneliornerides, arttismantys1 Thamigit MBROMRHECAY studies

i S as, for example, Ali mpnomeric peptides 1-39; 1-40, 1-41
con e S ST e T o Mieh A G s beta.
(Expiprimeiiigl EvaRstsearos #ik(20842@486256)mation towards an a-helix and/or
a random coil conformation, but particularly a random coil conformation,
even more particularly a random coil conformation at a given location in

Ongaing RISRIR, c¥plbushy i sl dissi BrmissRgorriiennentalcospesioteiny dietary
factardhtbbt|erarsdonaibinterenseiol theinneaiment! PRk AR RPERB red,
inclu &gu?eﬁﬁ-%eﬁ%’ponfqm%atl n W/Im tce. atter being reduced by at least
_ g b, par%cu arly’ B}S/pa?'?e%\satrg%% onand SRy ?J%trﬁ%lﬂBWfBﬁ?’%g?@égPﬁfﬁz%s of the
diseafal rAdintion temapratne therapipectivemmitmubibamylaitepdly therietina that
felii j ' | r e thody! tential in
o A IS s TS B e

undef e BERMBwn in the art, particularly by solid state 130 NMR spectroscopy
but, in particular, by measuring the integral intensities of the

.conformations of Val 12 CP.in the Ap peptide, particularly the Af3 peptides
An BRIIRTRET, B CSh00sr 1S der SeREtRaTo QS 18 2 Ason R the
targgidgtigstsT Rmighub aldivenyregetiicalydatyiets ogesigeokm et dibels stcount .
for H t JaTalef | t nt | ' re capable of
e b e eln o oo o I o eRgE org
deveigRasRaRaHAtIAHR Sy wsish R aldeliarsdather tharumsbiemion thenietyes to
sn;ecﬁmgversa_tnﬁritsmgrm&aoeﬁfg@ﬁ?giiegImétfiéilﬁaﬂuaaﬁﬁrﬁéinaﬁlsé{n@girgfuiaﬁons
inyention,to provide an antibo articylarly a monoclonal antibody,
resu'%%u@fng%ﬁ]f &r%&idﬁé?lf}\/’ael%]uév%e%?g%tﬁ)oaﬁfyop'fuﬁ‘éﬁ@mﬂdpéﬁ??ﬁg}eﬁfe also
as described herein before, which antibody is capable of decreasing the
total amount of Ap in the brain of an animal, particularly a mammal, but
especially a human suffering from a disease or condition leading to
increased concentration of Ap in the brain. In another embodiment of the

invention an antibody, particularly a monoclonal antibody, including any
fiinctionallyy earnin/alent antihodys or fiinetional narte thearenf ac deceribead



In still another embodiment of the invention a bifunctional antibody is

provided including any functionally equivalent antibody or functional parts

thereof, but especially a bifunctional monoclonal antibody including any

functionally equivalent antibody or functional parts thereof, which

antibody, upon co-incubation with amyloid monomeric peptides,

particularly P-amyloid monomeric pegtides such as, for example, A43
pref@abmeTisepepsidas kdinksting 2htididieOnlofa, BRI A2 in an
. omeric tides, inhibjts.the aggregation of the AP monomers into
:ncr%%%hg él%ﬁ%%%ﬁgrg SF&E}?‘n?Sﬁ% ég?@%rre%%mgﬁts and, in addition, upon

co-incubation with preformed high molecular polymeric amyloid fibrils or
whéadREEsa e e ne ARIRLON8' Aol i€ pept |

particularly p-a m yI_oE.'l?d monomeric paep:u esgsgti}c{%? §§6Po?ﬁ§x§%9éf%%%qf f highly
SPeagcApH dRelcshestive gnlibodiesaphich is 2 aErenuisits fishe eepboritg are to be
provideli4ia ﬁweﬁn@ﬂ@d?%pﬂﬂﬁﬁ' ISreanable ol disatwssating e RIEIGHRE Specific

it olymeric fibrils or filaments. In as?e_cific embodiment of the invention
ept écSﬁH@ﬂBﬁﬁ&ﬁ‘%ﬁ%ﬂ% RGN YRBIR} Mccording to the invention,

but especially of the bifunctional monoclonal antibody according to the

i ion. wit ' ' tid formed high mol :
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co-incubation of the antibody accordmg to the inventio amy

 disepsss And AisodRteessacaiRs Wil fPYaiv AlRgys BuTRales inaklingAgdeRdary
amy&fidoelsr satal SAgeotyiatatioterpaitieelarindatih s Rb@RmRERIUIRBfological
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for 24 hours at a temperature of between 28C an

cerebea| Benasiegm Bcamipiipeiriduieh dypic e sBamofiskispeniementia
comphsnasiiment=ef dieinyeationstivhiiusretipad dBHMM:366RIGNIA H8yioid-like

invention, particularly.the bifunctignal mgnoclonal antibody according to
POt R 5P TRV PP AT R P UM S0 o LSRRI Jacob

disepsetswikinginis dspabis bi'tisdggr:datiegthe ArSfampotmolyriatsialliitgosis),
incic%ﬁJH%Wtw}Séﬁée?%ﬁ Yop AtUeiRLy Wa%%k%@st SN n%g%éacargcul%rilgosis_
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by at least 35%, even more particularly by at [east especia

endogripa B Sy doPHiRe. inckiiingh siReHispisaerermsisnimenpatiowiar what is
needneatignnaiRitinatie ANt kedyReCiipEdRSheapyBRISH. RAMIEMRHNy the
h stg?obljglépctla%mfal m noclgnqa_ll antibod ac?ﬂrdlng to the invention, including”
Py SRTHTRC |onéﬁ?$§8f\‘/% ﬁr%%%?cﬁ%&“ﬂl e SRy mrliensEBRIHAD RESPRIated
with aggregatinas fiberngl ofctireamoytoddi opaptithés-lipaisptisdy p-amyloid
monomeric peptides such as, for example, Ap monomeric peptides 1-39;
.1-40, 1-41, 1- 42, or 1-43, but especially A[3142 monomeric peptides by at
Antigaiaidantbadiesaivitey by Ibsstresviating ef prticumingdoyitie Fsasnd Smmplete
or ineYaTpIteradpAVARL R b Rid P8 e PEliLEl BRPSRIGINOY AR transgenic

. 85-90%, or more as copmpared. to the respective amyloid peptide
mmerr%ﬁb%%%u%ﬁi%ﬁ ehoiviiic Ftﬁ“} EIE' ﬂgﬂﬂ?ular, the present invention

provides an antibody, particularly a bifunctional antibody, but especially a
: ihady, i ahi tippal monaoclonal antibady,
R SRSttt lgrsames to
NORBMidrrasasogymirsorlieterhRionitrnor isrpméartitam isidmptiiodies, which also
proveweasBBlic eplidaRzs ResHtsal ibBra ML RO M SAiFPSRIIFLSisb NS Iau et
al ZTBB xample, AP monomeric peptides 1-39; 1-40, 1-41, 1-42, or 1-43, but
" "gspécially AP1_42 monomeric peptides and/or induces solubilization of
preformed high molecular polymeric amyloid fibrils or filaments formed by
the aggregation of amyloid monomeric peptides, particularly Pamyloid
monomeric peptides such as, for example, AP monomeric peptides 1-39;
1-40, 1-41, 1-42, or 1-43, but especially Ap142 monomeric peptides,
through specific and direct binding of the antibody to the Ap fibers, which

laade tn a trancition nof cecrnndaryy confoaormatinn The nrecent invventinn



In a further embodiment, the invention provides an antibody, particularly a
monoclonal antibody, including any functionally equivalent antibody or
functional parts thereof, which antibody incorporates at least one of the
properties mentioned herein before and selected from the group
consisting of aggregation inhibition, disaggregation, induction of
conformational transition, recognition §f and direct binding to an epitope,
particularly a conformational discontinuous epitope in the 14-23,
particularly in the 14-20 region, preventing or slowing down the formation
A PORSRIGITIEEIERS LY MEHSASAE Yirselttipa sloamyisid slaarengnd firsas appurred
waglfrsessypeshel Pa@mdogdal) 120 00RINHS ddeateReesteliBIRBIRSY upon

the,brain, retajning qr. increasing cognijtiye memory capacity, but
the‘és%@%él@% gg’%b%ﬁ%ﬁ8§'%? t\ﬁngPh%oC#e\(@?sgg%[% e %@%n"‘?ﬁ@cﬁfébseq“e“ﬂy
desgiensstiny e, tlasrregasafdizesittoghiaa it bthticsastiall) 49 ) indicated that a
Jalw el ' ‘C%W‘I? i%g.%n | I ival tihody.or
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anc i %@“BLR 3 O PR RN Bl R RESBY . particularly a bifunctional
- monoclonal antibody, including any functionally equivalent antibody or ‘
functianal. ereof. which ibitg high specificity ta AP1-42 .
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Speéfﬁwédéﬂbwqﬁemﬁm@gimmwbavmIh@auﬁ&/@v Apdcifitaiiorerngrize and
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including any functionally equivalent antibody or functional parts thereo

by {RidRASHLA) 15 pTESE0b 1o1gnten BeaRaMRN/asly tysell fior theokeatment of
diseaaetecatar ifidiiderd Wthichdateut aapecinllyr 1A foldtaaorr s SRsiE B amyloid-like

loj jde Ap142 d to Af31.33, AP1 39, A131.40, . _
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inclLﬁlﬁﬁg,dSﬁ%&ﬂ%i&%%ﬁ%ﬂ?ﬂ&&&ﬁk&%ﬁ?@(‘%ﬁw%Q%Q%WHEMﬂ% & (AD),

. in.vitrg and in vivo, the aggregation of amyloidogenic monomeric peptides,
Inclynipg SRGE8FS OF SAIBIAScpRIAPEeD BY anloateplpramiivermsannepepacity
suclofaheftn eaiionia maitibogiitivarlispiaryeatoffuotiaraknpibodedbhtia, Down’s
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sy e e A U TR AT B o Suam
PariinsaDemaotinsompiet HisdinglafimittheraipkideseptidenARE &2t on or
assoRiSRRARIL L ARSI AR IRDGR gk%w&ggﬁy@t#%%%fngeﬂgrésll%yy;%%itipie

0.001 pg, but Eiartlcularl. in a concentration'range of between 0.
sclepia §gg%¢ pRRR ARG I RS RLANp GARETS! JrErmew Negeewib anyloidosis
DutehcoymentPaikinsoh® 00k egse|n BivesinsecleresAnadimest piihRtopic lateral

' tian an antibody is provide ticular bifunctional antibody, but
scle s SR Aoy Ny BREncH GH RorSeRsaicarciac
amylgideway sndadig timpfanendnathesylncletitgmibodsroddgactiatizhpasthame
just gggof, which antibody is capable of detecting Af31_42 fibers down to a

minimal concentration of 0.001 pg and A3140 fibers down to a minimal

concentration of 0.1 pg and AB1-38 fibers down to a minimal

Moreovee iikafinssehtlimg abAURbLOERETEVAN AEH SRS EIE SPBELHIEIR for retaining
or a fragment thereof, which recognizes

N tion relates to.an antibod
or 'ﬁ%g %Slllg sﬁ){'}atc fEiY '\Benén(ﬁg%?n&t BAREHY sife Boarammay aehipiing: ffyoamyloid-
assqftigindt dinedise) sitesntditibe ¢GvpTigloidatmisisteiing spatifigrimogirealiarly a

in j ' i di iQnally equivalent ..

o Pl arta et ot Lkt dSsieh & i audcaiy
effeive; 3B yRRNacRARal Ry et harselding teotkelsuantins distinct

binding sites on the pamyloid protein wherein the said at least one or said

at least two distinct binding sites comprise at least one amino acid residue

and at least two consecutive amino acid residues, respectively,

predominantly involved in the binding of the antibody, wherein, in a

specific embodiment of the invention, the at least one residue comprising
thea firet dicetinet bhindina cite ie | a11 and the at laact hwo concactitinvve amina



Xaa3 is an amino acid residue selected from the group comprising Lys,
His, Asn, Gin and Arg Xaa4 is an amino acid residue selected from the
group comprising Ala, Val, Leu, norleucine, Met, Phe, and lle; Xaas is an
amino acid residue selected from the group comprising Ala, Val, Leu, Ser
and lle; Xaa6 is an amino acid residue selected from the group comprising
Glu and Asp, XaaZ2 is an amino acid rggidue selected from the group
comprising Glu and Asp. In particular, an antibody or a fragment thereof
is provided, which recognizes and binds to at least one distinct binding

BR mllgﬁw Qe %ﬁi&”@t%’r@@t%% on the p-amyloid
protein wherein the said at least one or said at least two distinct binding

. Sites comprise at least ope aminq acid residue at least two

o e RO o T AT B o SPRERIERy BBt Ay OGN 72-35
the bindargl @€ antibody, wherein, in a specific embodiment of the

Figif¥entons e gl IRastRseoeay oo RRllutng. I AERAR 10 L ANAIYR G es in

is Leu and the ‘at least two consecuitive amino acid residtes, Constituting
the secofgRaRIELANGMPER are -Phe-Phe- embedded within the

Figled QNN BRRIIRFEOMATIE 1-XBRIC ABRscIABBarkiBHd Y @AdviRe mRReHy

Xaab-Xaab- Xaa2 - wherein Xaai is an amino acid reSidue selected from

the groutﬁ%'&mﬁﬁaﬂf ARORGMETRS®Yand Arg: Xaa2 is an amino acid
Figuesitiue Relmdtedfoetbtgrosgicapprisiog Astward GHiT Xaaizéft assay and

amino agj | 1, ro IS|n s, His, Aspy, Gin,,
and Arg X RS RRCETTECE TR L DR R e 12 P2
comprising Ala, Val, Leu, norleucine, Met, Phe, and lle; 24 Xaa6 is an

sSE@MR@Ecd regj%a@%&%gm }2? group comprising Ala; Val, Leu, _S_er
nd lle; Xaa6 is an amino add residue selected from the group comprising
SEQ IR ARy gép, Antigenic peptide AL 1.1s
SEQ ID NO:3:  Antigenic peptide A8 1.15a14)
SEQ ID NO: 4:  Antigenic peptide A8 s.35
SEQ ID NO: 5:  Antigenic peptide ABasag
SEQ ID NO:8:  Antigenic peptide AB1.47 Lo .
SEQID NO:7: Amino acid sequence of Mouse C2 Light Chain Variable Region
SEQID NO: 8: Amino acid sequence of Mouse C2 Heavy Chain Variable Region . - -
SEQ ID NO: 8 Nucleotide sequence of Mouse C2 Light Chain Variable Region '
SEQ ID NO: 10:  Nucleotide sequence of Mouse C2 Light Chain Variable Region
including signal sequences
SEQ ID NO: 11:  Nucleofide sequence of Mouse C2 Heavy Chain Variable Region
SEQ ID NO: 12:  Nucleotide seguence of Mouse C2 Heavy Chain Variable Region
| inciuding signal sequences
SEQ 1D NC: 13-20: Amino acid sequence variants of epitopic region on the AB pepfide
SEQ ID NO: 21:  Amino acid seguence of Mouse C2 Light Chain
SEQ ID NO: 22:  Amino acid sequence of Mouse C2 Heavy Chain

The presen‘t invention makes use of antigen presentations that result in enhanced
~ exposure and stabilization of a preferred antigen conformation, which ultimately results
in antibodies with unique properties.



Xaa7 is an amino acid residue selected from the group comprising Glu
and Asp. In another embodiment of the invention, an antibody or a
fragment thereof is provided, wherein Xaai is His or Arg, but particularly
His; Xaaz2 is Gin or Asn, but particularly Gin; Xaa3 is Lys or Arg, but
particularly Lys Xaaa is Val or Leu, but particularly Val; Xaa6 is Ala or Val,
but particularly Ala; Xaa6 is Glu or Asp, but particularly Glu; and Xaa7 is

, but culargﬁ?%& Ina éther aspect, the invention relates

i

Asp or Gl parti : | | )
in ?8§ﬁ’3ﬁﬁ§l§a§"65§ SR, ALRMIPRGY ScRigNIded irtkaingny dunctionaliy
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hagi et isrinepsing assipesnairrdastdoict vnaqpattia adypiisimsatwantigenic
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X0, PR ARt feBree AP BirretmindTiRf Siedsvath thyIEeRYRNE moiety
sucancﬁe,inf,aNrmwn‘p' eRigatiririashbiD ﬂisﬁgﬁ?@m WA SRR ﬁf@h@@lrﬁ%“ﬁ?{[ ﬁéxample,
east.two consec, amino acid residues_predominantly invalved in the
P S ST ) o it R BT er o HEBCrAngp GfEnghie and
hydesgdiéd imaielye prapaciiely eactoutheniin berahtigeensiesrabed toyndihi of the
anti§ESL M RBINGAGH WSidie Wé,'%‘éﬂ%@%*&%’é@% IS Y8R uch as, for
significantly smaller extent as compared to said af least two consecutive
exagpRifo MeRer ARt titid RfhMGIEIBoRTEMYBbeE stiteatrmgs agittaseamino
acidrenBRifes eappil 'rﬁe@éﬁiiﬁbeam?éﬁ%cﬁﬁﬁ%‘%bwf&f oligeyank heERHhobic
ccording to the invention is proyided, which recognizes and binds to at B
A o P R AP ERUCE AFRTIERy (VBB St b BISHRR PBifrydrophilic
moigitye sthen e FRIEE ttanhjnicac tenatichtiyeodistingd BhosptdingyRitharmiaie or any
othéﬁd&ﬂ%ﬂﬁ# F’J&ES%‘%%&%%‘%&’%‘é”%&k%?f%g. é%se%g)rg&rlg eaat Ifee? E) embed
one and at least two consecutive amino acid residues, respechvely.
the griigsRimaPRSITRIGN the iilgve bl @iligesme. antibody, wherein the at least

one and the at least two consecutive amino acids, which are separated by
residue not involyed in antibody binding or to a

t t [ ' \ L
LB R G S At —
inclpd@dpmainnlynﬁnmali;edqniﬁaébimﬁbwhﬁ am‘:tlmhm ertdierdl is provided,
LvS=Lel-. ti e Withip the following core seguence: -
ARG IR P DR BIPURECTE SERETNE B
amyleid ligamatmans dbrrsclidnetdelsetdinsmsinethamyinip spenietsing Asn
and Gin;

in a further embodiment of the invention, an antibody, particularly a monocional
antibody, inciuding any functionally equivalent antibody or functional parts thereof
according fo the present invention and as described herein before, is provided which
antibody or fragment binds to an AB monomer with a binding affinity of at least about 1 x
10° to at least about 1 x 10°%, particularly of at least about 1 x 107 to at least about 1 x
107, more particularly of at least about 1 x 107 to at least about 1 x 10, even more
particularly of at least about 1 x 107 o at least about 4 x 107 but, preferably, does not
show any significant cross-reactivity with amyloid precursor protein (APP)

in another embodiment of the invention, an antibody, particularly 2 monoclonal antibody,
including any functionally equivalent antibody or functional parts thereof according o
the present invention and as described herein before, is provided which antibody or



Xaa3 is an amino acid residue selected from the group comprising Ala,
Val, Leu, norleucine, Met, Phe, and He; Xaa4 is an amino acid residue
selected from the group comprising Ala, Val, Leu, norleucine, Met, Phe,
and lle Xaas is an amino acid residue selected from the group comprising
Ala, Val, Leu, norleucine, Met, Phe, and lle Xaa6 is an amino acid residue
selected from the group comprlsmg VaI Leu, Ser and lle; Xaa7 is an
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least two distinct binding sites, more particularly to at least three distinct
binding sites on the 13,-amyloid protein wherein said distinct binding sites
In emﬁﬁpﬁmwmmeadtm@mwmecmmamabmmmimming any
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G-Xaa a, - Xaa8 - Xaas wherein 26 Xaai is
ie’as’tﬁgﬁmno 5 %I’Fé ??ﬁfb&%l%@%ﬁgfﬁﬁ?@@%?gtﬁsc@ﬁmﬁfg His, Asn, Gin,
Lys and Arg Xaa3 is an amino ac:|d residue selected from the group
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the rcagarRoalRR 1ol framviRiseesis cdmmmgwwamaﬁa_seu ssecifierllyle;B-amyloid
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Val, nd lle Xaa n amino acid residue selected from the group
42, c%mt'%‘n u’&@sgegfa[)é@ 3 flaonomeric peptides, into high molecutar polymeric

amyloid fibrils or filaments.

in a specific embodiment of the invention an antibody, particularly a monocional
antibody, including any functionally equivalent antibody or functional paris thereof,
which antibody, upon co-incubation with amyloid monomeric peptides, particularly 8-
amyloid monomeric peptides such as, for exampie, AR monomeric peptides 1-39; 1-40,
1-41, 142, or 1-43, but especially AB1.42 monomeric peptides, inhibits the aggregation
of the AR monomers into high molecular polymeric fibrils.

in a further embodiment of the invention an antibody is provided, particularly a
monocional antibody, including any functionally equivaient antibody or functional parts
thereof, which antibody, upon co-incubation, particularly upon co-incubation at a molar
concentration ratio of up to 1:100, more particularly at a molar concentration ratio of
between 1:30 and 1:100, but especially at a molar concentration ratio of 1:100, with
amyloid monomeric peptides, particularly B-amyloid monomeric peptides such as, for
exarnple, AR monomeric peptides 1-39; 1-40, 141, 1-42, or 1-43, but especially AB;.42
monomeric peptides, inhibits the aggregation of the AR monomers info high molecular
polymeric fibrils. In particular, said inhibition amounts to at ieast 50%, particularly to at



Xaas is an amino acid residue selected from the group comprising Glu
and Asp, Xaa6 is an amino acid residue selected from the group
comprising Giu and Asp, and wherein said amino acid residues Xaai,
Xaa3, Xaa6, Xaa7, Xaa6 and Xaag, are not involved in antibody binding
or to a significantly smaller extent as compared to the His and the
-Phe-Phe- binding site. In a specific gmbodiment of the invention, the first
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monitherst iR toleMi RO arer JeaMesIEe: - Xaai - Xaa2 - Lys - Leu - Xaa4 - Phe
- Phe - Xaas - Xaa6 - Xaa7 - wherein Xaai is an amino acid residue
selected from the group comprising His, Asn, Gin Lys, and Arg; Xaaz2 is an

in parﬁbu@,ctdefmb_atem@ mmm@pmmmsmwswnq@mh amyloid
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Xaa7 Is an amino acid residue selected from the” group comprising Glu
and Asp" and wherein said amino acid residues Xaa2, Xaa3, Xaa4, Xaa6,

In atetesrXembatinmait 2anpaivedtinrmatifiody fswiieg Qirioabeaificaatculary a
o SRR e A S A SRS, R e
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condB 51, B A AR YL DR S
mor@mg%aeptade such as, for example, AR monomeric peptide 1-38; 1-40, 1-41, 1-42,
or 1-43, but especially a ABi4 monomeric pepfide, is capable of inhibiting the
aggregation of the amyloid monomers, particularly the aggregation of B-amyloid
monomeric peptides such as, for example, AR monomeric peptides 1-39; 1-40, 1-41, 1-
42, or 143, but especially of the AB:4; monomeric peptide info high molecular
polymeric fibrils or filaments by at least 85%, particularly by at least 89% and more
particularly by at least 95% as compared to the respective amyloid peptide monomers

incubated in buffer (control).

In a specific embodiment, the invention provides an antibody, particularly a monoclonal
antibody, including any functionally eguivalent antibody or functional parts thereof,
which exhibits high specificity to ABy42 monomeric péptides but shows essentially no or
only minor cross-reactivity 1o ABi.as, ABr.as, AB1o, and/or ABi4; monomeric peptides,
particulary an antibody, but especially a monoclonal antibody, including any functionally
equivalent antibody or functional parts thereof, which antibody is up to 100 fold,
particularly 50 to 100 foid, more particularly 80 to 100 fold, but especially 100 fold more
sensitive to amyloid peptide AB42 as compared to AB1.as, ABr.as, ABiao, AB1at and up
to 1000 fold, particularly 500 fo 1000 fold, more particularly 800 to 1000 fold, but
especially 1000 fold more sensitive to amyloid peptide AB42 as compared to ABy.as,
and thus capable of inhibiting, in vitro and in vivo, the aggregation of amyloidogenic
monomeric peptides, but especially of amyloid peptide AB142



Xaa7 is Asp or Glu, but particularly Asp. In a further embodiment of the
invention, the antibody or a fragment thereof according to the invention
binds to at least three distinct binding sites on the p-amyloid protein
wherein said at least three distinct binding sites comprise at least one
amino acid residue and at least two consecutive amino acid residues,
respectively, which residues are predﬁ{mnantly involved in the binding of
the antibody, wherein said at least three distinct binding sites are located
in close proximity to each other on the antigen, separated by at least one

In anether apiecisianb edinenion dbarinvsnibionyabimaiitpdy, toattisigiaifie anthonoclonal
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at least two consecutlve amino acid residues, respectively,
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involves -His- embedded within the following core sequence: -His - Xaa2 -

Lys - Leu -Xaa4 - Phe - Phe - Xaa5 - Xaa5- Xaa7. - wherein Xaa2 is an
In 2, Mano sRaaife satrodiEnesicef fmnitvenjiou gramiRriNgsariPdradc particularly a
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sp, an erein said amino acid resi aal, Xaa6,
Xaa6, Xaa, are not involved in antibody binding or to a significantly
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monomeric peptides the antibodies according to the present invention are capable of

preventing or siowing down the formation of amyio:d plagues, particularly the amyloid
form (1-42), which is know to become msoiubie by change of secondary conformation
and to be the major part of amyloid plaques in brains of diseased animals or humans.

The aggregation inhibition potential of the antibedy according to the invention may be
determined by any suitable method known in the art, particularly by density-gradient
ultracentrifugation followed by a SDS-PAGE sedimentation analysis on a preformed
gradient and/or by a thioflavin T (Th-T) fluorescent assay.

The present invention further provides antibodies which, upon co-incubation with
preformed high molecular polymeric amyloid fibrils or filaments formed by the
aggregation of amyloid monomeric peptides, specifically B-amyloid monomeric peptides
such as, for example, AR monomeric peptides 1-39; 1-40, 1-41, 1-42, or 143, but
especially AB..s, monomeric peptides, are capable of disaggregating said high
molecular polymeric amyloid fibrils or filaments.



In a specific embodiment of the invention, the first of the at least two
consecutive amino acid residues predominantly involved in the binding of
the antibody involve -Lys-Leu-, and the second of the at least two
consecutive amino acid residues involve -Phe-Phe-, and the third at least
one amino residue involves -Asp- embedded within the following core
sequence: - Xaai - Xaa2 - Lys - Leu -L(fa4 - Phe - Phe - Xaas Xaa6 - Asp.
- wherein Xaai is an amino acid residue selected from the group
comprising His, Asn, Gin Lys, and Arg; XaaZ2 is an amino acid residue
in §E€é§%d@f@mdh&egtoubMpv?shﬁgmgmamﬁamy)ﬁaaﬂrWidatﬂnhiap esjtcially a
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binding sites comprise one amino acid residue and two consecutive amino

acid residues, respectively, which residues are predominantly involved in
In padigiringhef anizodibedypuing din $aid indistinot Isindirigesitetsaravith amyloid
pref@ﬁ?é@%l@?ﬂﬁé%&@f'%&n’i@r%ﬁm?Bdﬁérber ﬁ%p%qﬂb SSPAHST: ¥oa§6 hours,
ved In an
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ites thus forming a conformational discontinuous epitope. In particular,

Je first of the two consecutive amino acid residues predominantly
involved in the binding of the antibody are -Lys-Leu-, and the second of

in é%@&#@%‘ﬁ(&ﬁﬂ@ﬁ?%v&@é@m géf@ﬁ'%&ﬁdﬂ(? zﬁ S dil%the %g{ﬂarty a

of the single amino residues is - HIS .and the'secon he sin min
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8109 A5 a0 ELAF0MARSHRS AP UBR ARy oris o
ﬂammgsL@Jmmﬂbucthe &@gtegmmranﬂ dmymwammnﬁmmb@m;ﬂarly B-
amyﬁﬁ@ﬂ@ﬂgﬁ%’ﬂ&f}%& aup &9&9%%5‘!&9 &Qm\éﬂ h%um%? rr%@ﬁc géptrdes 1-39; 140,
1-41, 142, or 143, but especially ABi4, monomeric peptides, is capable of
disaggregating said preformed high molecular polymeric amyloid fibrils or filaments by
at least 35%, particularly by at least 40%, more particularly by at least 50%, even more
particularly by at least 60%, but especially by at least 70% or more as compared o the
respective preformed amyloid polymeric fibrils or filaments incubated with 2 controf
vehicle (amyloid alone) (controf).

The disaggregation potential of the antibody according to the invention may be
determined by any suitable method known in the art, particularly by density-gradient



Xaab is an amino acid residue selected from the group comprising Glu
and Asp, and wherein said amino acid residues Xaa2, Xaas, Xaa4, Xaas,
Xaab6, Xaa7 are not involved 30 in antibody binding or to a significantly
smaller extent as compared to the -His-, - Asp-, the -Lys-Leu, and the
-Phe-Phe- binding site. In a specific embodiment of the invention, the
recognition and binding sites as definl herein before are forming a
ionak di inyo. it cali in,a.region of the
e S e ARl g proformes
- gragigRt ape/ o6 sy adbiatiptdnoB (Fhofe fiamsssenhessayeen amino acid residues
14 and 20, wherein the three distinct recognition and binding sites
Th comgrisin 1 and 2 amino acid residues, respectively, are located at )
RSB 18P HORY SR HovYASFoanihSien st BnsHenmpaus ibsfretiveiph are
confuhichtivesitiussnsigypredominantly involved in the binding of the f3-amyloid
protein and wherein said three distinct recognition and binding sites are
separated by one amino acid residue located at position 15 and 18,
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articylarly one or two amino acids such as, for example, lysine, glutamic ,
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buffeafsabteohf serving as a connecting device for coupling the hydrophilic
moiety to the peptide fragment, as described herein below in the
immunization process. When a PEG is used as the hydrophilic moiety, the
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In particular, the present invention provides an antibody, particularly a monocional
antibody, incldding any functionally equivalent antibody or functional parts thereof,
which antibody, upon co-incubation for 24 hours at 37° C at a molar concentration ratio
of 1:100 with preformed high molecular polymeric amyloid fibrils or filaments formed by
the aggregation of amyloid monomeric peptides, particularly B-amyloid monomeric



In a specific embodiment of the invention, an antibody is provided, which

comprises the Light Chain Variable Region (LCVR) of SEQ ID NO: 7. In

another specific embodiment, the invention relates to the Light Chain

Variable Region (LCVR) of SEQ ID NO: 7. In still another specific

embodiment of the invention, an antibody is provided, which comprises

the Heavy Chain Variable Region (HCYR) of SEQ ID NO: 8. In a further
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invention relates to an antibody or a fragment thereof, according to the
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buffeh@imiralliable Region (HCVR) has an amino acid sequence that is 90%,
91%, 92%, 93%, 94%, 95%, 96%, 97%, 98% or 99% identical to the
sequence given in SEQ ID NO: 8. Further, the invention relates to an .
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NO:; 8, In. another embodiment of the invention, a polynucleotide is
asSORal evé'tﬁorfbr?p ISFLE AU R SRRY L daurice! R ESRFRpIRES R Ribody

according to the invention as described herein before. 33 a) at least the :
Acchridfighiide seayencmaf Bedghtelainyapable region %559\,!5% N %ntibody,
particularly a monocional antibody, including any functionally equivalent antibody or
functional parts thereof as described herein before, which antibody is capable of
decreasing the total amount of AB in the brain of an animal, particularly a mammal, but
especially a human suffering from a disease or condition leading fo increased
concentration of AR in the brain.

in another embodiment of the invention an antibody, particularly a monoclonal antibody,
including any functionally equivalent antibody or functional parts thereof as described
herein before is provded, which antbody is capable of disrupting plaques thus
decreasing the plaque load in the brain of an animal, particularly 2 mammal, but
especially a human suffering from a disease or condition leading to an increased plague



b) a nucleotide sequence that differ from the nucleotide sequence of (a) in
codon sequence due to the degeneracy of the genetic code c) the
complementary sequence to (a) and (b) or d) a fragment of a nucleotide
sequence of (a), (b) or (c) comprising a contiguous stretch of nucleotides
selected from the group consisting of at least 20 contiguous nucleotides,
at least 25 contiguous nucleotides, at least 30 contiguous nucleotides, at

o 35 tigupus nucleptides, af.least 40 contigyous, nycleotides, at .
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- sequence of (a), (b) or (c) comprising a contiguous stretch of nucleotides

. selected from the group consisting of at least 20
It is to be understood that the anfibody according to the invention can exhibit one, two or

more of the specific properties described herein before in various combinations.

For example, in one embodiement, the present invention provides antibodies, but
especially monoclonal antibodies “including any functionally equivalent antibody or
functional parts thereof, which antibodies are bifunctional in that they exhibit both an
aggregation inhibition property as well as a disaggregation property as defined herein
before, pariicularly paired with a high degree of conformational sensitivity.

in still another embodiment of the invention a bifunctional antibody is provided including
any functionally equivalent antibody or functional parts thereof, but especially a
bifunctional monoclonal antibody including any functionally equivalent antibody or
functional parts thereof, which antibody, upon co-incubation with amyloid monomeric
peptides, particularly B-amyloid monomeric peptides such as, for example, AB
monomeric peptides 1-39; 1-40, 141, 142, or 1-43, but especially AR monomeric
peptides, inhibits the aggregation of the AR monomers into high molecular polymeric
fibrits or filaments and, in addition, upon co-incubation with preformed high molecular
polymeric amyioid fibrils or filaments formed by the aggregation of amyloid monomeric
peptides, particularly B-amyloid monomeric peptides such as, for example, AB



34 contiguous nucleotides, at least 25 contiguous nucleotides, at least 30
contiguous nucleotides, at least 35 contiguous nucleotides, at least 40
contiguous nucleotides, at least 45 contiguous nucleotides, and at least 50
contiguous nucleotides. In still another embodiment, the invention relates
to a polynucleotide comprising a nucleotide sequence encoding an
antibody according to the invention c?ggprising a) at least the nucleotide

morﬁﬁﬂﬂﬁecﬁeggﬁgg hoayuy chgin ofsSEQ &J?-&? BD{?%%%&%@pA?PEnR&omeric

sequence b) a nucleotide sequence that differ from the" nucleotide
pepidgadi @Al oh dsaaregaiineribe atrfarmpe priyswemiyilr endlgmesie

code c) the complementary sequence to (a) and (b) or d) a fragment of a

nucleqtide seqyence of (a), (b) or (c) comprising a contiguous stretch of

In & SRR SRAIERT R Ba% iRy BRI o G EepRisRa g ntibody

acconditgptidethentifeastidh, dauttigupasiaiiycledtideshifiiedshal wontiglepias antibody
cleotides, at. . tiguous.nucleotides, at least 40 contiguQus .

sood i BRI O A BB e Res. 588 i, e

molagidiofalysnstie crouastiSbd!d yodlamenisomasegivigiyudaketidelace at 2 molar

conSERRERINGAY BELRUEISOfiHe SeAikennR % IFRIDNRLPEACPINGHEE Ugidt and

chain variable region b) a nucleotide sequence that differ from the
morg RasiiRrked 3936 p{d) 1R%odon sequence due to the degeneracy of
the genetic code c) the complementary sequence to (a) and (b) or d) a

L et .
moriesstrROpeptitigs deisarietbotitl by, 24 lsasts2d Edntigursy particléadilés, 2D hours to
50 A%%%,%%&%@QH@H%W?%‘?%B’%@ %Qéﬁxﬁ&%‘ﬂ&‘%ﬁMS&%?%%SC%%%G"C,

least 40 contiguous nucleotides, at least 45 ‘contiguous nucleotides, an

partiggia iy 0% PRMESHs FRICl B2 R reompasianiByithat idventiorhrreas the co-
incuBabthI AR iER N BrSHmadtAR AURINsHHBSEAYRRER ahteld KM oAflaments

. _encoding the light chain.
is can‘icedgj ogt ut?)r Jl% %ours to 36 hours, particularly for 18 hours to 30 hours, more
-particutarly for 24 hours at a temperature of befween 28°C and 40°C, particularly of

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

In still another specific embodiment of the invention the bifunctional antibody according
“to the invention, particularly the bifunctiona! monoclonal antibody according to the
invention, inciuding any functionally equivalent antibody or functional parts thereof, is
capable of disaggregating the preformed polymeric fibrils or filaments by at least 10%,
particularly by at least 25%, more particularly by at least 35%, even more particularly by
at least 50%, but especially by at least 60 - 70% or more.

in still another specific embodiment of the invention the bifunctional antibody according
to the invention, particularly the bifunctional monocional antibody according to the
invention, including any functionally equivalent antibody or functional pars thereof,
inhibits the aggregation of amyloid monomeric peptides, particularly B-amyloid
monomeric peptides such as, for example, Ap monomeric peptides 1-39; 1-40, 141, 1-
42, or 1-43, but especially AB+> monomeric peptides by at least 50%, particularly by at
least 65%, more particuiarly by at least 75%, even more particularly by at least 80%, but



35 b) a nucleotide sequence that differ from the nucleotide sequence of
(a) in codon sequence due to the degeneracy of the genetic code c) the
complementary sequence to (a) and (b) or d) a fragment of a nucleotide
sequence of (a), (b) or (c) comprising a contiguous stretch of nucleotides
selected from the group consisting of at least 20 contiguous nucleotides,
at least 25 contiguous nucleotides, at.,least 30 contiguous nucleotides, at

' ot least 40 coptigyous nucleotides, at X

o o 08 SPhE (b B Ot b poptce

mongERED Mpkaahip frffeneatiballs a polynucleotide comprising a) the
nucleotide sequence of SEQ ID NO: 11 encoding the heavy chain variable

! region b) a nucleotide sequence that differ from the nucleotide sequence
" B
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R - . (2), (b iSi cqntiguous stretch of nucleotides
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The present invention further provides an antibody, particularly a bifunctional antibody,
but especially a monocional antibody, particularly a bifunctional monoclonal antibody,
including any functionally equivalent antibody or functional parts thereof, which antibody
directly and specifically binds to B-amyloid fibers such as, for example, fibers
comprising AB monomeric peptides 1-39; 1-40, 1-41, 142, or 1-43, but especially fo
fibers comprising AP« monomeric peptides andfor induces solubilization of preformed
high molecular polymeric amyloid fibrils or filaments formed by the aggregation of
amyloid monomeric peptides, particularly B~amy£oid monomeric peplides such as, for
example, AR monomeric peptides 1-39; 140, 141, 1-42, or 1-43, but especially AB1.42
monomeric peptides, by targeting and specifically binding to an epitope within an
epitopic region of the B-amyloid protein, particutarly an epitopic region of the AB
polypeptide confined by amino acid residues aa;-aan, with n being an integer between 2
and 16, particularly between 5 and 16, more particularly between 8 and 16, even more
particularly between 10 and 16 and m being an integer between 3 and 25, particularly
between 3 and 23, particularly between 3 and 20, particularly between 3 and 17,
particularly between € and 17, more particularly between 9 and 17, even more
particularly between 11 and 17, wherein n and m cannot be identical numbers and n
must always be a smaller number than m, with the difference between n and m =2.



contiguous nucleotides, at least 45 contiguous nucleotides, and at least 50
contiguous nucleotides. In a further embodiment, the invention relates to
any nucleotide sequence that hybridizes to a. a nucleotide sequence
according to the invention and as given in SEQ ID NOs: 9, 10, 11 and 12,
respectively, b. a nucleotide sequence that differ from the nucleotide
sequence of (a) in codon sequence due to the degeneracy of the genetic
code c. the complementary sequencevf{o (a) and (b) or d. a fragment of a
nucleotide sequence of (a), (b) or (c) comprising a contiguous stretch of

in asglediideduditantrohthkeigrendivoonsisting GhtatrabeR@eontiguas 15, but
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nucleotides, at least 45 contiguous nucleotides, and at least 50 contiguous
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sequence that hybridizes under conventional hybridization conditions,
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tiv ticularly to the.complementary strand thereof.
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parijggleRybridheczndranuent ofieldaidhe #Beroteing to the present
invention and as given in SEQ. ID NOs: 9, 10, 11 and 12, respectively,
particularly to the complementary strand thereof, under conventional
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espERAARRhaRLNGMGrRaEIG A &L liagakenocional antibody,

including any functionally equivalent antibody or functional parts thereof,

which antibody has the characteristic properties of an antibody produced

in sbydrbydridedasiall finciseiaatad Ermadhe ﬁmﬂﬁt%gi,sﬂﬁﬂi@ﬁgr% ¥Hanoclonal
os%ed on%lg)ec mber 01, 2005 and
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parts thereof proguced by hybridoma E:eIﬁ?ﬁ%@gg{ﬁg—%’,%ﬁg&ﬁgév(%n%em'oned
ProRSEi&Smber 01, 2005 and December 09, 2005, respectively as DSM

ACC2752. More patrticularly, the invention relates to a monoclonal
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equiveiaotlentibedyibed jupetiticsll aplris Hiferedfonvehintorodiondy datipdy, 100 foid,
including any functionally equivalent antibody or functional parts thereof,
which antibody has the characteristic properties of an antibody produced
by hybridoma cell line ET 7E3 deposited on December 08, 2005 as DSM
ACC2755.



38 More particularly, the invention relates to a monoclonal antibody
including any functionally equivalent antibody or functional parts thereof
produced by hybridoma cell line ET 7E3, deposited on December 08,
2005 as DSM ACC2755. In another specific embodiment the present
invention provides an antibody, particularly a bifunctional antibody, but
especially a monoclonal antibody, paﬁ%ularly a bifunctional monoclonal

i includi functionall | i functional part
P o R e L B R POy o rrore
seprduadecEny ybidptie dithlineEsorrimtehbsitdd anAlee L8 RANEN up
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monoclonal antibody including any functionally equivalent antibody or
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hereditary cerebral hemorrhage with amyloidosis (Dutch type); the Guam

Parkinson-Dementia complex; as well as other diseases and conditions
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animal with an antibody according to the invention and as
ancifabens IRAGIECWR RSO EENBP Rt ste 66 tvavemeasntiaf fibsrevide a

method of using a monoclonal antibody and/or a functional part thereof

cqrding to the inyention and compositions comprising an antibody )
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amyloidosis, a group of diséases and disorders associated with amyloid

plaque formation including secondary amyloidosis and age-related
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Diabetes; senile cardiac amyloidosis; endocrine tumors, and others,
including macular degeneration. In particular, it is an object of the present
invention to provide a method of using a monoclonal antibody and/or a

functional part thereof according to the invention and compositions
combpnricinA an antibondyy narticiilarlvy a hienecifiec or hi-effeactivie antibody, hi it



capable of disaggregating high molecular polymeric amyloid fibrils or
filaments formed by the aggregation of amyloid monomeric peptides,
specifically p-amyloid monomeric 41 peptides such as, for example, Ap
monomeric peptides 1-39; 1-40, 1-41, 1-42, or 1-43, but especially
AP1_42 monomeric peptides and, optionally, a pharmaceutically
acceptable carrier and/or a diluent an or an excipient. Through the
coﬂ&@ﬂge%'%%ﬁ&n)ﬁ@tﬂﬁg%ﬁdpl Iy%rlcaftgnlsp%r fE"h Eltgegde within the
ntibodies according to the presen inverition are capab preventing or
follQIRAHRPER SRFHFEFBrmation of amyloid plaques which leads to an
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reversal of its progression. In another embodiment of the invention a
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ZH{%JQI more and, optionally, a pharmaceutically acceptable carrier and/or
a diluent and/or an excipient. The disaggregation potential of the antibody

A8eo iRl DR AR mesadasciomiheispasesmyiginaiiutand Asp,
HeaoeaHibiginkoncio leuiakuer SRSBAGHE YR eBREMINaSH @
preformed gradient and/or by a thioflavin T (T ?T!‘)%t]‘luoresceﬁgssay %]é’ep
present invention further provides a composition comprising an antibody
In peﬂfuﬂeﬂmhpﬁMer@oﬁadménaﬁtémdﬁ/iSmmmmathﬁatb@@nﬂ‘é‘s%nd binds
to aPRAGUADHIBRFIRS é% ng t% I%L%W ILdhs ameut 'Cgﬂgs on the
ef embodim

effective amount. Ina f € invention cCompo

B- afﬁvéﬂ)meaotﬁjmwherﬁ@éh%ﬁigatwgs@@wmsmmmumy dishmtdwm:ag sites
con@ﬁabodwe@@tumg alndlaelipRadinesiuiMalent rREP Qg 955&88&6\:@'&?@5%6 acid

thereof, Whl tlbog on co-incubation with preformed 42 hi
e SRR SN e L DALY S B SYeh 8 ) b, i
a smﬂmnymwmmemwdimmmtmammrﬁﬁmﬂnméotdeiﬁoém@ﬁémutmg the first
dlstiﬂﬁpth%:ﬁnsd‘ A EXQFﬁpfwagt § ?%gc&n%gggf c%e g’?m%c%?(?uq:d residues,

or 1-43, but especia monomeric pepl particutarly
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AP1_42 peptide. The present invention further provides a composition
comprising an antibody, particularly a monoclonal antibody, including any
functionally equivalent antibody or functional parts thereof, particularly in a

therapeutically effective amount, which antibody is bifunctional in that it
avhihite both an acaaranation inhibitinn nroneartyy ac well ac a



In still another embodiment of the invention a composition is provided

comprising a bifunctional antibody, but especially a bifunctional

monoclonal antibody, including any functionally equivalent antibody or

functional parts thereof, which antibody, upon co-incubation with amyloid

monomeric peptides, particularly p-amyloid monomeric peptides such as,

for example, Ap monomeric peptides 1-39; 1-40, 1-41, 1-42, or 1-43, but
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bifunctional antibody according to the invention, but especially a
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i ’ fic peptides, particularly 8-amyloid =~
e T e B o et e APt ndog s,
partiquizny 1043 lepsiiwey distichpindisgcsitaty mereqsartionaryaiappstesee distinct
through specific and direct binding of the antibody to the AO fibers, which
leads to a transition of secondary conformation and, optionally, a
pharmaceutically acceptable carrier and/or a diluent and/or an excipient.

The present invention further provides a composition comprising an

antibody, particularly a monoclonal antibody, including any functionally
anrin/alant antibodys ar fiinctional narte thearenf which antibodys direacthh/ and



39, Al10, A13141 and up to 1000 fold, particularly 500 to 1000 fold,
more particularly 800 to 1000 fold, but especially 1000 fold more sensitive
to amyloid peptide A131 42 as compared to Ai-39, and thus capable of
inhibiting, in vitro and in vivo, the aggregation of amyloidogenic
monomeric peptides, but especially of amyloid peptide A131-42 and,
optionally, a pharmaceutically accep%ble carrier and/or a diluent and/or

binéﬁﬂ@ﬁ@e‘dﬁ-t%@%m%@%@&@@n@%m%gf&gﬁﬂw Bgﬁ?/ﬁgagiffes comprise at

composition is providéd comprising an ant /, particul a bitunctional
leagh RsuAY Bhisash SRS ARURIR BREIQAREIES I s RBRREEVBI BEadaaTinantly
snvc:tmqalmnlelmihfobf, if@liditﬁ@;]@yzmie@hiﬁrta%y@qéwl%ﬂ& Eﬁﬁbbﬂﬂé’l @c(rj least two
unctional parts thereof, which has a hj inding sensitivity to amyloid 4
con R 20T NP R BT N L P L ERE A {RsiiHe ot
invadyetbiim aotiolia HigibEl pyichat grtitcdatly isnsatienestération cangael to the
; . ; ticularly.bet 0.1.0g.and 0.001
e e e SR 519 8- o
~Lyptidtindeenaetiifacsabesdrd withisy thadripwingueate aegusnaa: excipient..
- Hig-axesy sppgsific ambaisne Xl heasyoniion a gompogifion camprsing
n antibody is provided, particularly a bifunctional antibody, but especially
SR GO TN AL S RGP BT Rt BFRAm RIS AFTBBEGI
)faautﬁmyammiﬁme&'mwyiﬁﬁrldwwé@m?ﬁ@l@f?‘gmﬁigaﬁip@%m@thﬁ?@fai!, Leu,
j i IS ca of detecting Af31_42 fibers down to a rninima
eé%ﬂ%%ﬁ%éﬁﬁ’oﬁgogﬁga@and AP140 fibers down to a minimal
LeRcEnBARHIYT @ddhieaitiy SSediedfatowhet@mnminiompusingeAtsatical, Leu,

ﬁgrkpgmgﬂtm{gj%g md, optionally; a pharmaceutically acceptable
%arrier and/or a diluent and/or an excipient.. In a specific embodiment the

fasheh oA iEsit s ealepadidtncdispaicrp aamprstB e, Val, Leu,
reortdamihe | ndbidrg: aaydliactionally equivalent antibody or functional parts

re i ntibpdy has the characteristic properties of an gntibad
R R e TR S S B T 08 MR g . Ser
g i2H3, FP 12H3-C2, and FP 12H3-32 deposited on December 01,
1 i 7
R e SRl e B Ko Pl s,
XA i5EB RUAR R AeFiIUS SRRSIeAAIB I SrRupIEPMAVIDIRG SHkiRItgp
dhe wiveniiosaig|airinicaaie BRSSO IBESINGLE,M@RO0BRR! ARtReMyolved

i ing any functionally equivalent antipody or functional parts thereof
A B A B S ol R o pahpr - anc
theos nkeDekioibese, 2005, respectively as DSM ACC2752 and,
optionally, a pharmaceutically acceptable carrier and/or a diluent and/or
an excipient, More particularly, the invention relates to a composition
In apothey RRRPARSHoRLARIRAHINGHS TFRIMARLtarRE ik ponddsce wliichleprognizes
and wm&mgannéa@pﬁa%ai@mbtﬁ Hmbe@f Qlf@gpmgﬂmﬁrt%yﬁf@@%a@tg%% gsg)%%ﬁ& binding
. - epasited on December Q1. ay; ecemboer ' .
st T OGRS A0 SR RS SRR B EAYIO0 protei
wheggibcaidbtiisinetidintiogos teslittenprissdtdricastxripient! 47 i@t twentingecutive
friRey relpigss t A il i
ami SsrepeEinen) BRASTRINNAAMPHINE LIRS Wine antibody,

including any functionally équivalent anti nctiona

~wherginqiieeat HgasiacrRaSRONiiNe RPN BodsEsifissRRRIwRe Didgetnfist Ginding

site 2005 i PIecembeand Xt 2085, sAsPaflhecRs SN CCZHS e/tbdded within

the i%ﬁg%%allgma %ha{!rgace_utlcally acceptable carrier and/or a diluent and/or
an excﬁalen?. RATOHer specific embodiment the present invention relates
to'@gomijssitidaesontmisinglaanetaaion & rentiitidy inchadin gl any- Xaag —,
fyngtianally equivalent antibody or functional parts thereof which antibody
has the characteristic properties of an antibody produced by hybridoma
cell line ET 7E3 deposited on December 08, 2005 as DSM ACC2755 and,
optionally, a pharmaceutically acceptable carrier and/or a diluent and/or
an excipient. The invention further relates to a composition comprising a
monoclonal antibody including any functionally equivalent antibody or
functional parts thereof produced by hybridoma cell line ET 7E3,
deposited on December 08, 2005 as DSM ACC2755 and, optionally, a

nharmaceariticallyy accentahle carriar and/or a dilhient and/aor an eveinient |n



The antibody, particularly the monoclonal antibody according to the

invention including any functionally equivalent antibody or functional parts
thereof may be administered in combination with other biologically active
substances and procedures for the treatment 48 of diseases. The other
biologically active substances may be part of the same composition

already comprising the antibody accoy |ng to the invention, in form of a
RiXUEes WARRILE WMM% aclive spbstanc

are intermixed in or with the same a[{grﬁ]na?éé) y%ﬁ Sfér‘gl o?\gﬂt&n’ Lys
aRddrarrier or may be provided separately as part of a separate

KQBIOSiH GiMdRISsIRR @E@@é&%ﬁ%@'g@h&)@@mﬁ{ RdoEn add @L

Qarts The antlbodé1 ﬂglcul the monoclonal antibody accordin
it RO0GiAY ﬁ%ﬁ Het P&% Jar=Rm BRI BRR BSRE CHisn Aspardn, Lys

#neréof may be administered at the same time with the other biologically

gv termitte tIy or sequentiall
B R TG REAHE AP ene Aty Lou. Ser
& Hanctionally equivalent antibody or functional parts thereof may be
nsaalwﬁrﬁqlﬁmh@waé%@@e@&%ﬁ@!ﬂg' }gg g u and
iE%g]bstance or sequentially after or before adm |st atlon o 8y ?
application scheme is chosen where more than one additional
Xiaip i el lpraiiv echylbssanee seieasiriisteRechfoas thenpiiig ARt 1885 ey and
e antibody according to the invention, the compounds or substances
may partially be administered simultaneously, partially sequentially in
RegoigRo@niinaarit sesidsanekeed oot métgmppmnpimﬁeglm 40d Asp,
YeRayiHeafPEMmdWEs Alaatbad) Ge3bansany
4 3 %ﬁtQSWBHyS H gﬁ&%%ne 61 more urfEﬁnd Asp, and

according to the present invention and, optio

WSS SR RITNO RS PRIEYSR ARl 2%aes niaRodaat, Uy andiviaas| are not

:mrttlb@dI&Saﬁfﬁﬂ&gtﬂmﬁﬁi@'@%l%ngéﬂm@ﬁgl%@%mp%'e&ﬁﬁéged to the
ntlb%d%ﬁ 95m ﬁl{fre of antlb dies for the prevention and/or therapeutic

trea men and 5’[%?19 ﬁe effects of diseases and disorders which

are caused by or associated with amyloid or amyloid-like proteins

In a'@MWM@H%{SG?{%Oméﬁtﬁﬁef’r‘?‘eeﬁrgp%fdﬁqrde St\%%sgé:ﬁ%teec%t\{y/éhammo

amyloid plague formation including secondary amyloidosis an

ac'dé&é“i’@%ﬁé’(ﬂ%ﬁf?lﬁﬁﬁb’§r§l§’é‘{‘?ﬁé'ﬂ1§éa@é§|ﬂ§cﬂidmgamm invifee thys- and —
Leun@n@tﬁglﬁéb&wﬂﬂfé St IS BSINRI id8AP6 ERld) rdBRIUEiNGvolve —Phe-

F’heud g,;% S ndl{‘_bnfs haracterized by a loss of cognitive memory
capam suc é’ NP CRIRFEBYRRGe impairment (MCI), Lewy
- Xamdy%@nerhua,wn@mdrd?he ~hiheditinscergbeal-hEagrechage with
vaBMgidosis (Dutch type); the Guam Parkinson-Dementia complex; as well
as other diseases which are based on or associated with amyloid-like
Xdnsn A asfifgrdyr edlapeshiiendnp aroppnmaniplistgdiisiasn, Gin Lys,
ahdesiigfeld Jacob 49 disease, Parkinson's disease, 1-11V-related -

ementia, ALS (a ropic lateral sclerosis), inclusion-body myositis
’%@Mﬁ %ﬁm*%é%'?é?&bdeﬁ %%??ﬁ‘- FRithe SFRVR RRIBRAEIGI AR Gin;
Xamadssanraminhezsid nelsidiog ammw flegetiesajionp Iheriphgineela, Val, Leu,
ngﬁ%%rg;{ég m{thQngHq@may comprise, in addition to an antibody

according to the invention, a biologically active substance such as, for
X3l A8, ARBRAEE TRRivRISlssied e the ditatboooiplistsalaavidl, Leu, Ser
aflig@ilers which are caused by or associated with amyloid or amyloid-like
rotelns includin ojdosis, a oup of diseases and disorders
Beedy %Pe%mv{ﬁ%aghay %%daﬁéﬁf LR IRSFPURGPRP TR B3 ABHeP.
XmaroI»sednramizhenmérlssi&wseidd@:nmﬂrtﬁmbﬂﬂlmeaif@frﬁl@gl@@nﬁﬁ)@,Asp, :
[ C als
R e e e S X Shrbr sadebager are o
disorders which are caused by or associated with amyI0|d or amyloid-like
proteins including amyloidosis caused by amyloid p or may be used in the
medication of other neurological disorders. The other biologically active
substance or compound may exert its biological effect by the same or a
similar mechanism as the antibody according to the invention or by an

unrelated mechanism of action or by a multiplicity of related and/or
1ninrealated mechaniecme nf artinn Ceanarallyy the other bhioloadicallyy activve



50 proteins, neurotransmitter, 13-sheet breakers, anti-inflammatory
molecules, or cholinesterase inhibitors (ChEIs) such as tacrine,
rivastigmine, donepezil, and/or galantamine and other drugs and nutritive
supplements, together with an antibody according to the present invention
and, optionally, a pharmaceutically acceptable carrier and/or a diluent
and/or an excipient. In a further embagiment, the mixtures according to

ihecioue i RtBaYy RN 8 e RighmMARAN ERR TG0 s S WEh-am 410 he —
ccording to, the present invention and, optionally, a pharmaceutically
g%%'iﬁéﬂ%@%ﬁ?r@%%g ';IBM?'%d/or an excipient. In still another

embodiment of the invention mixtures are provided that comprise "atypical

ipsychotics'” h for example clozapine, ziprasidone, risperidone, .
S S0 0 ST R R Sovies
whasgiichotic symptoms including hallucinations, delusions, thought disorders

¥aandesed - rdnarkedrincphigrenge, derailment, tangentiality), and bizarre

or disorganized behavior, as well as anhedonia, flattened affect, apathy,
Xftedd G ifhtiaBilPasiataeY il an antibody according to the invention
Xad, eptinallsa pitayaneasatigall:acceptable carrier and/or a diluent
nd/or an excjpient, In a specific embodiment of the invention, the
%%ﬁ?ﬁ%g%o%rsg}ag!i %i&?@%@%&%&’amg to the invention and as described
Xeteils bdicre/smmiputgestieutantibGily and the biologically active substance,
'X%%P‘?&K\é '%riélﬂ,tgx?{ Deitical Eé .ctive amount. Other compounds that
can be SLﬁtabW used % m%ture% ingceombination with the antibody
according to the present invention are, for example, described in WO

in a20PHEISRBSHERMESPRRialYARERS HE ANdnbAYiIBE N HAgHMARRHIS B rding

g ttar etsp%a ,3%-39), Ikanesulfoni¢ acids and alkanolsulfuric acids _
0 1S IEYOTh bk o RS TRR SRSt IBELS 1589 SIS AT BEafiait protein
wheasitagaidstd (lpagt—:‘ﬁwﬁé’e%;tiastr(mgeﬁs;gmms%Eﬂéenaﬂisw@m amino acid
anti-inf ry dr e -61), antioxidants (pages 61-62),. .
e U Bl 105 0008 SRAD 01980 B A Fhcn st

are gredonisRbibstayelvevisrithy dieding(phdes B3iP6)y awiydoiinreslsitatSeast three

distitRRASIRIRY 7 Ste8MOIGIAEALPMLIBRUDKAESIANRORS LhclBhie A LR G Sgen,
ages 78-79), anti-psychotics and anti-depressants (pages 80-82), -
Sepéﬁif%ﬁo%ﬁ%d%ﬁéﬁf&mw&g%%ﬁé%dap&aﬂﬁ%aﬁda Fteadynginding or to a

significaifelyiliyaldrieagivaly actiperedbiianiestndas: e deneopages8Qdue and

4519 d.pro s.93 and_ 94,), which document is,incqrporated.
Sa]dhjearte?r%%)? rét&érgcr%%%@ﬁﬁe?ﬁ&i e |srgsr‘r¢§ fod'for 8 '&ﬁ’é{i’n(?‘;?ﬁ orming &
confafmadiapaldipsentiipusaeiisse for producing a monoclonal antibody,

including any functionally equivalent antibody or functional parts thereof
according to the invention, which method comprises raising antibodies but

In 2 SRAfRF) RO RA S S EHRN a5 RGBS i AisRs WP SRNGRRAHEVe amino
acidomsituest paspridiagtiyniadigenio peptidedta resprnaitbdathaemninoigeit ey-,

3- id peptide, particularly of.3-amyloid peptide
= e U S e S B B P s AR FsRhbpoDIo N Phe-
and dherhkiy R lerahfpsie aseimaitiesidis dmelvpd ropisiliembeieded wekthirs tHerfoliowing
Cg‘reeg@dug}%egolyethylene glycok(PEG) or a combination of both, wherein
. said hydrophobic and hydrophilic moiet respectivel)g is covalently bound
—Hiss 8883 tehfinusahréagn a fé%\é’[%’i‘\%,‘&ﬂ%ﬂl%ﬁ?ecn &rtwo, amino acids

veineteias, for example, lysine or any other suitable amino acid or amino

id.anal c le of serving as.a coypling device or linker molecile

B RO o MR R R e o A0
XSamifplen fotiamisdiceidopsssileciiddpart thetigeoiny emiopristhelme\aflaLeu,
AvABGsianalsntidy apglor a functional part thereof according to the
invention and as described herein before and/or a pharmaceutical
composition, or a mixture comprising said antibody, for the preparation of

a medicament for treating or alleviating the effects of diseases and

disorders which are caused by or associated with amyloid or amyloid-like
proteins including amyloidosis, a group of diseases and disorders

associated with amyloid plaque formation including secondary amyloidosis

and age-related amyloidosis such as diseases including, but not limited to,
natirnlonical dieardeare crich ac Al7zheaimeaer'e Dicaace (AD and diceacpac Ar



Diabetes; senile cardiac amyloidosis; endocrine tumors, and others,
including macular degeneration. In a further embodiment of the invention
a method is provided for reducing the plaque load in the brain of an
animal, particularly a mammal, but especially a human suffering from a
disease or condition leading to an increased plaque load in the brain
comprising administering to an anim% particularly a mammal, more
icularly. a. i0.k ically

R e oA R ORIt v, Low, ser
@%@@Fally of the monoclonal antibody and/or a functional part thereof or of
RiuprtionahiesiubialeniaptiRoshiar o e (g WRPHSRARN A Asp,
gescnbed herein beéore, or a comggjmon or a mixture comprising said

Ao IR RHRIEHED SR{AEOAT Be R b urrEs g Fysand Asp, and
whetiein adjdaranteasit! 268idue Mapaiesia iy fy Xaide 26 R0%0:20 ved Maoievolved

par I 9 rther embodiment of the invention. a
o B S S SRR R B R R e e -
lpérdavamydtimanithatbet bisgingaitea human suffering from a disease or
condition leading to an increased plaque load in the brain comprising
administering_ to an animal, particularly a mammal, more particularly a
In apgifighsmhdmanisaciie HesfifmEn anhas eca fRsmanhbeisrstspyided,
wheagirantibody and/or a functional part thereof but especially of the
)Q%%n'oscgpacl}r tibqd andvor alfu tional part thereof or of a functionally
eqlﬁva 20t ARy B2 F’dﬁé‘fo fle invention and as described herein
Xadoie Vel ardempodiertionlariyi¥alire comprising said antibody. In
xlgégig.l};%, &%QE%@{TP%M&"A%% in the brain is reduced by at least 10
%

%, particularly by at least 15%, more particularly by more than 15%. In still

XRRstiRePRhAb Sehitn Ot Bairiiarie fdirPRYnethod for decreasing the total
YeqapunGal spidteAd drigneyaigmf an animal, particularly a mammal,
but especially a human suffering from a disease or condition leading to
increased concentrations of soluble A13 in the brain comprising _
In a sgedificembgdinentaiithalinpentiooldiy Arstaiimabtiers pestimnadyutive amino
acid VTANE0 HRSDAIRHED %H&@éﬁ‘ﬁ?%ﬁ%ﬁ]ﬁ% H?Qﬁgyaﬁq?g&\( ﬁﬂgm\%‘ rlﬁ_?(];-teuv,

an antibodgl and/or a functional part thereof but especially o0
and herRRIBAHIAHhB Riyeantinsp £onpeaulie painmeridrenidiesfinvelknalpe-Phe-,

and QRS IHAHENItABHEOENASFMTE NI tRfvds VRO R ARERRE83BHRERe foliowing
o herein before, or a composition or a mixture comprising said antibody. It is
rea%eaﬁ?é‘&%e of the present invention to provide a method for preventing,
~ Xageatiigaar-dlpviatiey themffeBteof Bispasésagndigordess which are
voRLIsgd by or associated with amyloid or amyloid-like proteins including
amyloidosis, a group of diseases and disorders associated with amyloid
XA84 5 AT ATILIasR I Relertad fiamieiatsis spapiiting:fimdAsn, Gin Lys,
amnlegelosis including, but not limited to, neurological disorders such as

Izheimer's Diseasge (AD), including diseases or conditions characterized
RPaiTodl %‘F‘&%ﬁﬁ\@eééﬁﬁg'r)&?oﬁ?z}%‘gﬁﬁgém% HSURFURRRATHNG Miflend Gin:
Xeoyrigivnimpioeenid (el selgdied frdenmtbstigrodpwolamysidgonie, Val, Leu,
Hb?f&?&ﬁg ﬁg{?p@ hemgLrhage with amyloidosis (Dutch type); the Guam
Parkinson-Dementia complex; as well as other diseases which are based
Ysirols AL AEHN POkt ealdyRore rrieEBremibe arauRsqerDgFisingvdla, Val, Leu, Ser
a#igonanuclear palsy, multiple sclerosis; Creutzfeld Jacob disease, '
arkinson's disease, HIV-related dementia, ALS (amyotropic lateral
/530 AREGAS R SEEEERENT: REHTRATRABBR SlutbAS, and
vdzetiic sndydoidosiscid ndsidine Xampdaand adhotsainEklingamaeslast involved
iA1SBBBIR ARG 30T B IGHACARALHIRALY DI PLIGHIRIN 2/ TOROCINE. 4ne
antibody’or a cofmposition or mixture comprising such an anti oay ’
-b¥edRingHe the mveaddietdiadiagisial or a human affected by such a
disorder comprising administering to an animal, particularly a mammal,
more particularly a human in need of such a treatment, a therapeutically
effective amount of an antibody and/or a functional part thereof but
especially of the monoclonal antibody and/or a functional part thereof or of

a functionally equivalent antibody according to the invention and as
Aaceribed hearain hefare or a comnocition or 2 miviiire comnricina <aid



56 The terms "a", "an" and "the" as used herein are defined to mean "one
or more" and include the plural unless the context is inappropriate. The
terms "detecting” or "detected" as used herein mean using known
techniques for detection of biologic molecules such as immunochemical or
histological methods and refer to qualitatively or quantitatively determining
the presence or concentration of the hjomolecule under investigation.
"Amyloid 0, A13 or p-amyloid" is an art recognized term and refers to
amyloid 13 proteins and peptides, amyloid 13 precursor protein (APP), as
In apeitesambofisaisr, thagventoannaanthatitional feegenttitsreudriesrinided,
whepggicular, by amyloid 13 as used hererin is meant any fragment produced
by proteolytic cleavage of APP but especially those fragments which are
AFolSddisPo AR RrsticHianyt@smyloid pathologies including, but not
Xasesl Gin ADA=BS b 1i30IaNE A0 ,Af311 41_42 and A01-43 The
fgu%ﬁr{e an seqaetnce of ﬂ)? ﬁmyloid 13 peptides as mentioned above
arawell Kndwi o hd& é‘féﬁlaer [ %e art and methods of producing said
Xourtiel édaopof alxbralcpiadithizmhy fAdan dmdin and other tissues are described,
FAL X3RRI, %9'809&5:@9&&@{ Biochem Biophys Res Comm129,
885-890 (1984). Moreover, amyloid 13 peptides are also commercially
available in various forms. "A13 Fibril" or "Af3 Filament" or "Amyloid fibrils"
In aaferpely BiRiigioERDHEdiMeRoBIaHe MotRifclrana ishddurl SrdAled thereof
fibers with constant fiber diamenter which are insoluble in agueous
accoitg i L RN (5 QLM PS40 4 SRR BT RS @D the B-
amyinigsgiyoteith Whtaestr anils 4 eigienad ivindintp shesfibsthanisd ¢hd)aivpoeroigriesidue
and Ao cOHsh 1AMk AL SO S AL PHEREAMNC Wi R Ofe e are
without aggeregated complexes in aqueous medium. }f’olymerlc so?u%ﬁ'g
predaminarftyaiiorgomdnie hindingdofAbs entibery whienenceididptistinct binding
site AHY QAR MOBIBSREHPRIATNO IERARIAES off t%%ﬁ(é@ﬁ,‘@é%&%@@% & least
e

of modifie_g or truncated ,am){loid peptides or of other derivates of %n& oid
One RGBT NG 5 GO EME U D Ay ATSRO LY RIAHES Whienearossicaidh stalier
exteint At cdmpecpt tsae divenearitdd neeivordsithe rrameedan® chHeaantedymino
; - rti rly ir iR but.particularly to 57 multiple regated .
=l B R B e R G g nenuous
epitgREutides or of derivatives thereof, which are soluble in the mammalian or
human body more particularly in the brain, respectively. By "isolated" is
meant a biological molecule free from at least some of the components
I DA BRiEPETFRL TN VIR GPESTRENS ATE NG A8 dyeidHeaniBdemisantly involved
in thesddhlerginisthe aritisapgnizedtesn and isrdngersieedn® wfendoat least two
cul r active fragments ofmoleculegs that bind.to known antigens, )
com e S Ae AT LA ahd Lo O e B s cues s
-Hispanbribofianenhoyidbalinitgisicaulins, iresifolecutestibiat eortaiivedoiwdiviy the

followii®y tRefd BeguBRspecifically binds an antigen. The immunoglobulin
.according to the invention can be of any type (I1gG, 1gM, IgD, IgE, IgA and

~ Higgy@racrabiSrykst! wyes 1388 1§08 TgRerandagas)sPsubclasses of

wirerginoglobulin molecule. "Antibodies” are intended within the scope of

resent invention to jnclude clonal antibodies, polyclonal,
A A e a8 el a R P Secni e pteng
Xagmisndie @minib eeid srasiduel sedeata drimgthe rgsotite reoipEsiamplizs &l Leu,

rFYRiftagmantsef Biplgeules that bind to known antigens include Fab
and F(abs)2 fragments, inc’:ludingwtgle products of an Fab immunoglobulin

B5i8 AATHERART RSt BRASIRANE R o feTaerutuRprising e atvaliieau, Ser
aardigragments mentioned above. These active fragments can be derived
m. ntibody of.the .present invention by a number of technjques. For

G B e B e S
WhaiRinSpiheinnaratiduisisiduss taapKaageX fitkaXians, Xaesabpzppraatet involved
fraction containing Fab fragments can then be collected and concentrated

by membrane filtration and the like. For further description of general
techniques for the isolation of active fragments of antibodies, see for

example, Khaw, B. A. et al. J. Nucl. Med. 23:1011-1019 (1982);

Rousseaux et al. Methods Enzymology, 121:663-69, Academic Press,

102A A "hiimanized antihndyv/" refare to a tvwvne Nf enainearad antibndy,



derived from a non-human donor immunoglobulin, the remaining
immunoglobulin- derived parts of the molecule being derived from one (or
more) human 58 immunoglobulin(s). In addition, framework support
residues may be altered to preserve binding affinity. Methods to obtain
"humanized antibodies" are well known to those skilled in the art. (see,
e.g., Queen et al., Proc. Natl Acad S%i USA, 86:10029-10032 (1989),

Hodgson, et al.,.Bio/Technoloy..9:421°(19 . A "humanized antibody" .
R L PSS S st o SR he -, ~
ésabléeptoddaiomnd ditnidyhadieebindimanlize polyclonal antibodies in

large animals such as, for example, rabbits
(http://www.rctech.com/bioventures/therapeutic.php). The term

In & sppRibfopraPadimerhy of dha devreiion dgriceedmitine ardhiadiseries an defined

heraittiberyellaé inmrss Bresverddadha esatanydieBAsHRaE4lP88 M4 region
: hat reco nlges only one antigen. Monaoclonal antibodies are typicall
o éas@ﬁﬂ

‘ y
YA AT ER SRR ARSI Dritiiing BPagicgatly between
resiisteyfaviing 3 ethose ga s alarnbetwesih(sonresignss refefved tiamarro, wherein
ogtal” The resulting. hybrid ¢ell, or hybridoma Itiplies rapidly,.
the el e U B AL e BT B Afies Fele reicues,

respretide ereecpiedanbpsidiands, ot iatsiinibd8yand 2ls@nd Beposition 14,
respECIRESIOWFhISH GREIBNISS AralBRASHIHHIP BRSRAUGRAHRY BHRAHNEF lﬁ‘l@ Eamyloid

which has not yet reached full monoclonality. "Functionally eqtivalent
Profgitigety Wie iy SRt BusmitiFling SeeeiErhanst cidipnsiatiaraseersated by
onet@ainaniiid cysibichosataiantrbitRharessad eastreasmris furtsorRMhine acids

rty with an,antijbody meptioned above and herein described ..
are g S e R IR A TR e A any aysgnate
extet3142 protein, and more particularly to the 4-16 epitopic region of the
AI31_42 protein, immunoreactivity in vitro, inhibition of aggregation of the
Aj3142 monomers into high molecular polymeric fibrils and/or
tn ad?@&@&l%&ﬁlﬁﬁ#‘ﬁ?%ﬁiﬁg@mﬁ@rﬁwﬁ%ﬁ%Bﬂ%@‘éﬁﬁﬂmf&%%e’éﬁ's-heﬂ-
at posiidingensager?y anl-ipyiatng teppieris abdingaseswichdisesiefominantly

. which db i ith amyloid IQicl-lik i
v e BRI S SR Ll A niniied R Bl core

regigmyloid plaque formation including secondary amyloidosis and

valdgerlategiamylouiosts pych aggliseases INauEng, G IONKINICGR.  sp

neurological disorders such as Alzheimer's Disease (AD), including
12 gisebses oftondilidns chfractetized by losd®f cog@fitive Alemorg2 23
capacity such as, for example, 59 mild cognitive impairment (MCI), Lewy
E bﬁ-id dementja, Down's syndrome, hereditary cerebral hemaorrhage with
" 2 Rl SRR TG E) e S Bt AIS RIS FIBBM B EB e PASIGHATY —
LysastabsicisE seewhicpogitohadednan -Gthas fowate adiiivamyleidr ke and —His-
' ro I ranuclear palsy, multiple sclerosis: . . .
= N S S RO R B S g protei
are aMbeeadsyidiiepitel satinutiselerssisgiPiusion-body myositis (IBM), Adult
ValOnsgiDiabaies; sepile caydiac payloidpsis; engocring umays, angspihersyg,
including macular degeneration, when administered prophylactically or

2 therbpeuticdily. TAE antidSdies d4n be dBany Mass stieh asdlG, I, or 23

IgA, etc or any subclass such as 1gG1 , IgG2a, etc and other subclasses

mentioned herein above or known.in the art, but particulagly of the 1gG2 . .
In acl?fs%?%ﬁ%r? ReRPoted g qﬁé’pﬁ%ﬁ@f@%@aﬁpméﬁ%é‘? st[]gﬁ%\gentron 18
raispt ageidiEiagntigprdtegreihvanyrotganiont condelhlsw iistindingjrohaasie,

insect, mammal or other type of cell or cell line which produces antibodies

. with desired characteristics, such as humanized antibodies. The

This,shiflokdiecapitaric SRR by omitaasipartally e aasghRee use of 2
supregioleduten diffigeant speriesciT benipralndispestiRenlc PEpneEonsteapshding to

'ti-effective” is used synonymously within the scope of this application to

characterize an antibody which exhibits both an inhibition property on

amyloid or amyloid-like fiber formation as well as a disaggregation

property of amyloid or amyloid-like fibers... The term "antigen" refers to an

entity or fragment thereof which can induce an immune response in an
araanicem narticitilarlhy an animal more nartictilarhy a mammal inchiidina a



60 An immune response occurs when an individual produces sufficient
antibodies, 1-cells and other reactive immune cells against administered
immunogenic compositions of the present invention to moderate or
alleviate the disorder to be treated. "Polymeric soluble amyloid" refers to
multiple aggregated monomers of amyloid peptides, or of amyloid-like
peptides, or of modified or truncated yloid peptides or of other

i

dertvatesgfa I0|d e{?_tl sfor meragg%ri}%agg ric stlﬁtgltérqeﬁsu de AB1.

the SO Acd STRD |n mmé’lla
tﬁedlflednwbhtapaydmnarﬁy mommtptetaggrégammjepmetbﬂmwmytoz (PEG),
.whét%‘m W mpdiiadier Fingeted 38%'@%% T or um}%%ﬁ’ TARIVBINGS of the

thereof, which are soluble in the mamma mor

antigghie ABPKIOR, eushiat ieAEteR® RAbRdaMAcTS At w@@gwae@aﬁa saich as, for

exawislersiepe byixﬁlfé}ﬁﬁ; clerdiRaruaidiindnarrideeeianidhe C&H:ﬁfpgéﬁegr amino
ac;c?k; y the fusion of ?tlbod Sfroduclnfc% cell and an immortal cell, e.g

&'iyeA8 yitid &8 tee%aeveept%aewa% the hydmph'!“"
momntmﬁmpamnplﬁ@gmanbm&aﬁbd Hefiitibalok Imtropionatiaatibodydcess.
Wh@p %?’(? %hﬁs%é p!ﬁé R?@%h%ar%se%d%a”ﬁee 'Fttlsn)ﬁtr?{ g}g covalently

met usion e term "carmer as used hereln means 4 structure
Boumsikh ﬁtﬁ@%ﬁﬁt@dweﬁtm@mnprame@ﬂwrmmcn@msmm@r@mmem as the
anchBfY SRMBRIATSPSIAIRPHIIR RERRY R SRRHBRIOBYRRSRIPHYSN S er of a
tides or part of the peptlde to the immune system of a human or
“pogﬂ A5 RS PLRRERE - can be suitably used in animal or human therapy
such as, for example, a vesicle, a particle or a particulate body may be
as acalfri rW|th|n the context of the presen inventio
Alsgc?aﬁmer PrOHh erg &Rl IR Jarsnia \%h? Wﬁeﬁ%ﬂ’@ﬁ 3‘#50?85'&1 ppted to 2
shithintiherepitanienegivtompositions comprising the antigenic peptide may be
transported to desired sites by delivery mechanisms. One example of
such a delivery system utilizes colloidal metals such as colloidal gold. In

In aRRAFGR, TRPRSHTERLATIEE ATMBRTUb AR RSED e AR aNiFts Gatamises the
LighoChae\siliaikirga AT IoURiBOsBat mokiphited to, keyhole limpet

hemocyanin (KLH), bovine serum albumin (BSA) and other adjuvants. 61

In the supramolecular antigenic construct according to the present
In aipnibetienedif lpaisotiteantyhednecniivraldlatetién tirethghit Chaibd akataBegion
(LC@'&%?B‘F@E@'WQ@“Q the supramolecular construct as described herein

efore and, at the same time, function as an adjuvant to increase or
stimulate the immune response within the target animal or human to be

in dti@adaetMéthdhe- e @RBLERNGRCHIRCGFENBAC Hﬂﬁéﬁﬂ@é@‘@ﬁ‘s Ib#8\AdRR1 [Qvhich

CO G FEAaR e T A HER CBr e Ak AP Miovamts such s,
for example, lipid A, alum, calcium phosphate, interleukin 1, and/or

in m&%@%&@ﬁ&f&%m%t‘“ﬁ%ss gﬂorylegér%%uosp orﬂ éaEham Variable

detoxified lipid A, such as monophos
Re%"rﬁ"ﬁj\r’ﬁbﬁp?’gé% HabiES-diluents, emulsifiers, stabilizers, and other
components that are known and used in vaccines of the prior art.
Moreover,.an uvant system known in the art can be used in the
In QoSG \é?%ﬁ‘%ﬁé‘sr&’ ‘?’R/Jﬁliﬂ;ﬁs é?t&?a?m‘b Ys MRS Isesnppth the
heakmnhaimo;a?mrjad@mnmﬁﬁlﬁfe A0 a8t aRoetived igicohadictaradilavasgiion of SEQ
Npslydispersed 13-(1,4) linked acetylated mannan ("Acemannan”),
TITERMAX(r) (polyoxyethylene-polyoxypropylene copolymer adjuvants
from CytRx Corporation), modified lipid adjuvants from Chiron

AlsCPEPOGHIOR mtshd@I&ﬂtlyﬁtmmét@’ﬂ&am@tﬁger%tﬁtﬁﬁé‘ndﬂlt@%gton

(R R VerRedR R G L Blg v Wk ofginie Regor

gels such as alum, aluminum hydroxide, or alumlnum phosphate. Carrier
proteins that can be used in the supramolecular antigenic construct
compositions of the present invention include, but are not limited to,
maltose binding protein "MBP"; bovine serum albumin "BSA"; keyhole
lympet hemocyanin "KLH"; ovalbumin; fiagellin; thyroglobulin; serum
albumin of any species; gamma globulin of any species; syngeneic cells;
cvnaenaeaier relle heaarinA |1a anticene: and nolvvmere of Doand/or | - aminn



63 The present invention may be understood more readily by reference to
the following detailed description of specific embodiments included herein.
Although the present invention has been described with reference to
specific details of certain embodiments, thereof, it is not intended that
such details should be regarded as limitations upon the scope of the
invention. The present invention proysles antibodies and functional parts
(LCVM%PTM'HB@{%? Gﬁ&f@%&%ﬂ'@h’%ﬁ'(ﬁé\?ﬁ?"ﬂ%%hgﬁ%ﬁoﬁg%ogh?ﬁof the
ecognize speci opes on a wide variety of amyloid protéinic
Peplides, ﬁ%‘f’%'ﬁ%&t@&%g kS f65RRGEYic and therapeutic

intervention in diseases and diseases and disorders which are caused by

) ) i oid eins ncludi oidosis,
I P o . B P e A 1 mAGOIORo the
presgitaiveitim aanthad pipsotbied ivervied iafaizheimers discaghi\libadivariable

> SR . zeth DS 3o o
o o R 1ok L B 0%, 95%
96%, Hoki8# RiF%mideiticidr e seausssa giwmar STREBNOTRe

antibodies provided herein are monoclonal or polyclonal antibodies having

Furl i B R S0 s SRy ORI L resaina o the
prea&tﬂhmeﬁwmg;. ﬁmmwmm:ﬁn@ﬁer&m theengawathain Variable
Ragwﬁm@@é%%@w%{ﬂ%%eé@ r'gﬁé:‘&%%? 2 5&%{:51%%@%%%3%% 95%,

other animal species which can uce native or humaha
96%g %ﬁ%a‘#ﬁ%ﬁé}fﬁ&mﬁﬁ@éﬁ?& ledhsireaiuenemabienin $ERLGIEMBlecular
antigenic constructs as disclosed herein generally comprise peptides
Furt od'{ ied.to enhance antigenic effect wherein such peptides are modified
urtiet, e, YRR R PSSR A DR o erGRATRAT AipeesIgBa o the
presenimoufididviarethes nietbdisisdsiehelrs byfpalmitieaidiRoAMIDAAG I YSiriable

' istidipe; ly-saccharide alactyronic )
Reg e e e RS R A an amine
acid pRmeRtadbapéstBhdth 8hks, HOyc8B8hs)BO 02064 POREMRRY:(AR%, 54%, 85%,
96%poMetaGYoRGHErHRg) b (Re i ' he
IEi)ke. Modification by palm?tli(% ;glﬁéﬁ?réﬁ%f)/%ﬁgﬂﬁ%%?\? |'r(1331 %‘?19 8
anchor for the peptide in the liposome bilayer, due to the relative reduced

In atetfyth sfstidcCatitd dagrcitienoisiptiondsiisd eoneptidmPeasticaly da¥inggion

hi e, ll rface. Thetefore, the cells, pragessi {] n\%y

i S e S L et o s e g%

98% ¥ G Jdradigrkimthestemeenemaiven iospoRsDINEIEtive terms. In one
embodiment of the invention, a modified amyloid 1-15 peptide is used in

| h re%ara[%ion of an antibody, particularly a monoclonal antibody .
na E‘ﬁf@%{j g ocRMRoLIRE. R dnvRstinR feltRA dRithe e peptminayiae region
whichyhrehesi zenirol Eidrgtuemoe ihad iscgmm edtive, VioRlaas o, 9492082, T66%, 97%,
o cl ted.in Nicolau et al involv, difying the antigenic
98 A’Sog%{l e @é ﬁaﬁ%‘rﬁé@# 8%%%’%%9 E\éef?ﬁgpﬁm g%r%phobic moiety, to the
terminal amino acid residues of a pre-formed peptide resulting in a
In afbeECERTbeRNBIE 2RI YHUGRIMEDA Iy %W@E@%%ﬁ%@i@@@cﬁ%%ing a
articularly a Fmocprotected amino acid, IS attached to a resin using
””C‘{?{éﬁn“‘@ BiiG SRERALE, e SpiBaskiAgegraiNg ik dhrolmvgriinn ascdesriibed
herejprbtdoted amino acid residue coupled. Standard automated peptide
synthesis using known protection chemistry, particularly Fmoc/tBu
chemistry, and standard side-chain protecting groups are then used to
In pagiipissibenavantion 16laiatide s eplyptide didemuplipisog amindeatidls detuience
encolingla BNy AiSBrdico A& IRV G RERYde ragment with a
sequence given in SEQ ID NO: 1. In a final step two further protected
amino acids are coupled to the growing peptide fragment. The MU groups
can then be selectively cleaved and coupled to palmitic acid. After
washing of the resin, the protecting group is removed and the resin
simultaneously cleaved, followed by side-chain deprotections using
standard methodology. The final product can then be obtained in high

purity and its identity confirmed by methods known in the art such as, for
avamnle alectroenrayv mace epnectrometry The linonhiliec ar hvvdronhohie



65 within this range also being part of the present invention. More

particularly, the lipophilic or hydrophobic moiety has a carbon backbone of

at least 14 carbon atoms. Examples of hydrophobic moieties include, but

are not limited to, palmitic acid, stearic acid, myristic acid, lauric acid, oleic

acid, linoleic acid, linolenic acid and cholesterol or DSPE. In a specific

embodiment of the present invention3t§1e lipophilic or hydrophobic moiety

i3 palmyfig, agignd Q gﬁf&? pmu se, another anchor/sp

?an suitabgjﬁ)e aprﬁgd to restt:%%sgtﬁu egtﬁ%q%?gci}%gﬁﬁ%\éaﬁgggeo %’?8.&?689%{3 ID

polyetﬁ’iﬁ)é glycol (PEG). PEG is covalently attached to an amino acid

ppsidug heipdRid albyiemmini ehthamertids '&B%ﬂﬁl&éﬁo@"é’eﬁé@n%%}ﬁ (8) in
y

amino acjd residue orgn other amino acid residue that can be suita

used t8°COVTERHG IR s FropbptRRY. Atheasnriicérd%f the chain a
¢lydrohe binnplereniasy dae cenvalentybaidngh@function as the anchoring

| i i i h as, f le, phosphatidyl .

G e PR SRR LSRR S Bt oo
and tHeliglhti e Perigatidiicieatyried dueay tremghripilayesisingbef at least 20
procegspdRIons %ﬂ@}é&lﬁ&égF@ﬁ%&é&%@&ﬁ&ﬁf?{%ﬂ%i%(?ﬁe%%g‘éljsare(i‘ Rast 30

the palmitoylated antigen. In certain embodimerits, the supramol&cular

antigeTRREBIRPU ALARIEIGH N tsasicdSe erntisunusaiikotidean at least 40

comprisetypapidedeaiaseatcevatens L adaahas [ARRDASRT IeiNgr east 50

one atcgl%chutoeurénri]ﬂurs &ge length of the PEG (polyethylenglycol) chain

may vary ffom n = 8'%817£5150.000 or more, particularly fromn=10ton =
80.000, more particularly from n = 20 to n = 10.000. In a specific

in SDBRAINRRHERERGINVRRIG DglED the PEG chain i o\g/[more than
n = 45, particularly between ng=}ﬁi %ar? a?és4 °moré %Egpﬁ'guﬁé“ Pr&RTBRFINg 8

nucleofige; fiedkened cAracing AMAsb pRiRaseIdiNg to 106 Tivertigm anmpetsitgr
gjonstaitiacaneresbaminaarhe HMMERFRAASING: AAMSRE Prptide
biynthgsgu%{éd tL|< own [frotectlg%écg |S§ , particularly Fmoc/tBu .
hemistry and Standard-ode-thai %%t MolifolpsesitrarpusaesIaiom) in
of pepstidies sesuicnde it trdbeofeggiaismy efthsbgeperitadaidg internal Lys

cPr Hiqﬁ@%g&%%ﬁ{ég{%gg?&%%%{étgﬁ%g dé:[}égz(rilgil;)de) is added to each

terminus. An addition y may e C-terminal end to

FacilitdEagned s ahelsride fagUsteosenibyed (andoherisitg atedntiguous

usingsaeadis afhwesidertedowekhusaieriveslepage Bhta NP IP SIOKRS: 20
A resin artlcularliﬁ %;;glorotr% resin, is to be favored which is acid

sensiﬁ%{%gr‘i'a YRu8 E5h st of prBliskeEpapnleeidns a ahdeamt 30
errllbwmt'@umsthmm&eﬁdm, dtelwstpthﬁgi]aeaﬁgaa@dp@fé@lrgﬂ@élsg HhCleast 40
soluti ' e rom the.resin under mild condition
then 1ol e B 08 TR e Bt 50
were G¥HIBYRHSSHESIESEARR with the peptides derived from a p-amyloid
protein sequence such as, for example, a A131.16 (SEQ ID NO: 2)to a
in St%?lEG olecule modified b%{]a_fatty acid - phosphatidylcholine such as, for '
SEKETY ?TDE§§§’. Pabalish BYERoIRRIERdRI 2 RAEHTRE IR (sasBRsIking a
nucleitidesishsnotrain depodingtionantiandycaactigveid heSH@ BRiiPBomsRaRg e
hro tide side-chain deprotections leads o
e o B TSR B R e om of SEQ 1D
Purifitétioh! can be achieved by methods well known in the art such as, for

bpxampleyukiEdideciaqglbl ' z feminal .
)I?pid-PE Y 11-ame%/Ioidq gan?%%i?%%r%@ftﬁ%%iﬂpggéﬁg?géf%é%#en#g a{a) "

wide SRTRNPEAERIG L RUBR ARganpasy Rbing agaeptic sedsrding to the
cinvertiiercovayichesntzpsepasedsas ¢essnibes) ior Nicolau et al., 2002. The

odifi i igeni ide, particularly the modified PEG- and
ity e B A A 15 PSPt Rineng sogaous
antig€HRIPe Stideupiaptisieseeeiastrdidwm theonsourt cosisétiggalf at ieast 20
liposomes, particularly liposomes made of dimyristoyl phosphatidyl choline
 (DMPC), dimyristoyl phosphatidyl ethanolamine (DMPEA), dimyristoyl
phosphatidyl glycerol (DMPG) and cholesterol, optionally containing
monophosphoryl lipid A. 67 cholesterol are mixed, particularly in a molar

ratio of 0.9:1.0:0.7. A strong immunmodulator such as, for example,
mononhoenhaorvl linid A ie then added at a cinitahle concentratinn



Liposomes may also be prepared by the crossflow injection technique as
described, for example, in Wagner et al (2002) Journal of Liposome
Research Vol 12(3), pp 259 - 270. During the injection of lipid solutions
into an aqueous buffer system, lipids tend to form "precipitates”, followed
by self arrangement in vesicles. The obtained vesicle size depends on
factors such as lipid concentration, stirring rate, injection rate, and the

choice of lipids. The preparation s sté‘n’n ay cqnsist of a crossflow
nicctSNBURNE, JOSEREER 1 R pPctP (gL e TGRSl oSt 30
an ethaomigipigs ohutEotidssekdnigaspradsocatitmcae, hutipetitie|ady deast 40
nitrog e | hi eQus. or polar solution is pumpe
through I ot aoasy o e A RS, Bt o0
into thEPSRHIMSIRECIRANIGSrying pressures applied. The liposome still
functions as an adjuvant and the peptide being sufficiently far away from
th? bilayer can be processed alone and thus increases its immunogenicity
In S e 8T Akms it dardieng srlateRetfr PRI YEIRAIIE $omPprising 2
nuckentiale sty stashettaingnniecuipol phesphiagdylgib anainecmpasmghe

oot IS o SR S e ST e L Sl V- 12 or o
structibe prayirmetanreddugnegonstitution in liposomes consisting of
pPosPholipisisoand %eal%ﬂeéokrﬁah%ﬁ&}ameman%agﬂﬁgﬁpl RRALTY (a) in

glycerol, cholesterol in varied molar ratios. Other phospholipids'can

used. EAGRNARRRP AL t the ABesipra-pifsanagiy 89 g/pmole of
PhospihelistispirBcpeniidrnRatalsqL0MmBsg & correspond to whole
myloid_ beta peptide and actjve fragments thereqf. Additionally, peptides
seful%?%"é%ﬁe%e%mﬁ?%ﬁ%% Sfﬁ%%@c;@o?%ﬁ é?igbi\‘?irs ESELTRS -fontiguous
AlSl-&@Mpf(%@ﬁ@i@;@teéﬂ@i.irﬁr(ﬁ_&@ IQ}_M@:_dQnaatﬁwgc&f/%t least 20
fragmeptsdngRON FRL SHising,and ke r'%gl@%%%g'e&%%%tﬁés at least 30

determining immuogenicity of the modified “antigenic construct a

suitabfOBigHRSsdIEEtRefifom Bie l§Ast p3Sorertisras niveleaiidesallitigast 40

pigs, hisasigetusbhbfapiarlyt iss: 2snamialyidud RIJEJRIES, Rd at least 50

|mmun|zetd with theﬁﬁlrg#%enlc peptide. Immunogenicity of the antigenic

constriet 19 Hete e ?/Sprobing Sera samples in suitable time intervals

after immunization using a immunoassay such as, for example, an ELISA
AlsPSSRprLD8 SYROFRAERLARIPAY |pyggtion can be

® pregﬁéd ugigr}wg gass@l%?(ﬂﬁ)%gr%sgr@ %%ﬁt%f%%ﬂ%é@%’ﬁ ues well known in
he artthenupiapid seauRifR eh PEQANRINS; © eseding duenlighiiechsain(@aiable
intrapegdtggeal injection) to wild type or inbred mice (e.g. BALB/c or

specially C57Bl.J6 mice), rats, rahhits or other animal species or )
tﬁansggn@ﬁh?gg%hlﬁgﬁa cﬁré%ﬁc?%%’ii\;@% Hemarrisetidsareguenee of (a) in
immunagn sanuescelthisisidhedatperanyiked yihetidjoyasat, or
5xpr¢§ﬁgdcémpye§n%%§£9g ¥¥ ﬁ%@"t%o(% Vgr%ob voaccinia), or as DNA, or as
uce ani

a fusion proteln to in mmune réesponse. Fusion proteins comprise

dhe peptiffé@mamsoiviachesiantidr remssensefs(@bsited cougledtmprising a

carrierqaiigiiztsSHFEIas dPNBXRIMRIEs NIR cRAIARIAS IHRSGrollWtaiRERy of at

transf(?raSE%Eeé/hole Ilmget h mc{%/amn (KLHé and bovine serum

albumiRTh FreERNHURL: tHgCE’éB &5 LlRRSL ST SRREANSHRITHEERtiFGsy at least

proteirgf) Aftatigheusnimabistibesstetdstmt ShopltgivosoniBREitsieat lcast 40

splee har o] ' ized animals, and hybridoma

cener B e O o A BT o g ket o0

as mufPRigrays AWietigsells (ATCC, Manassas, VA) using the

well-known processes of Kohler and Milstein (Nature 256: 495-497

(1975)) and Harlow and Lane (Antibodies; A Laboratory Manual (Cold
AESOMPI%&%&%%%%@RE ﬁ@\k’?‘ﬁ?ﬂ“i@%{éﬁ FRBPEEEYfic embodiment of

ghe invibetiuckwtidatggnEncenstBED ADAVEING endbaiityertint chain.

particularly a vaccine composition comprising said antigenic construct in a

pharmaceutically acceptable form, is administered in repeated doses, in

particular in 1 to 15 doses, more patrticularly in 2 to 10 doses, even more

particularly in 3 to 7 doses 69 but especially in 4 to 6 doses, in time

intervals of between 1 and 10 weeks, particularly in time intervals of
hatween 1 and A weelke more nartictilarlvy in tfime intervzale of heatween 1



70 present invention described above. Blood sera is subsequently

collected from the animals, and antibodies in the sera screened for

binding reactivity against the amyloid antigen. The antibodies according to

the invention can be prepared in a physiologically acceptable formulation

and may comprise a pharmaceutically acceptable carrier, diluent and/or

excipient using known techniques. F% example, the antibody according to
e

i B S e el o o
monocletinstipaicéndidiodranetarstionaly tegealstit codibody or
gynctiorgﬁé Eg%ig}ﬁéﬁgr{/swmqggggl %B |gr&aee utically acceptable

er

carrier, diluent and/or excipient to for eutic composition. Suitable

BharmatTRIBPEAAErE, MHHSREdM FBRESRIBichis(ale Il Rhd@n somrising a
art anddpstigdeuiosexampie nnbremiale aERRAMNA S N TIN8I&Ing of at

emulsions h as, oil/water emulsjons, various types of wetting agents,

sterile SN A O RTHEIRA S5 8t RS caTaH BB R =S, at least
accordi®fy tontiguimie nticlectiaelbe aictzaspishechiigootdingsttestrizdarg: least 40
metho skij int rt..The compositions of the
presenti R e e By R R o east 50
liquid oF HEKkBEBISAREIeGHiEBRe, pharmaceutically effective dose. Examples

of solid compositions include pills, creams, and implantable dosage units.

Pills may be administered qrally. Therapeutic creams may be

AlsQ, GRTIAERSL AU FAHS D R RSN HRSRIEE SRETRASINSe administered
#callytfenexzatitle satiacreasfHEQUIDNNY: Ha EnptaMQAHeMSYSALBNE variable
releasg She therapeutic composition, for example, subcutaneously.

Examp?3 S of liquid compositions include formulations adapted for injection
Btram@sBureBtideuBeatanssutinat idifterefroms insinesiadtdialsequehce of (a) in
formulagiess depiaRiLA A0 IRABEHN RS IBISHE AN frx guales of

aerosol formulations include inhaler formulations for administration to the

Fings. 1R ELBRIBERERs SRAYaRS L imisRd 4By standard routes of
?dmins&a@mamt{blgemqmt@emn@f@&mngﬁoa?e?iabﬁ@f' r@étin@y? contiguous
opica rectal. nasal, interdermal. intraperitoneal, or parenteral (for
examplﬁtepé’%lit‘ragvgeﬂgﬁg?sgé eu gnee%%dsa, fé?%t%ﬁ]@é%ﬁ?&ﬁ?%%%@.gl noicfgditfﬁﬁ?t 20
the coﬁ%ﬁgnm neigisetidesr par dtes N5 sostéigieniisclpasiecfdes)aticesmst 30
such aphilsaeadiabieoRabincle. MIRPUNMEIHBENA TMOAALAD P teast 40

vicinity of where delivery is desired, for example, at the site of a tUmo

The mERABSHRSILeRlARRistalRAFlof B spiliRaBs e uipatiesannd 6t least 50
repeatashtigas alupfesieiesmined time intervals, and sustained

administration for a predetermined period of time. A sustained release

matrix, as used herein, is a matrix made of materials, usually polymers

which are degradable by enzymatic or acid/base hydrolysis or by

AlsciRrapHiaR MR8 INRaTERH 1919 M Rodk-He maisds.geted upon by

enzymes and body fluids. The sustained release ‘matrix desirably is

PhoselBPHRsARD seBuenea el RE QBN 3cmediagib kraldeshain
Hpolylactideiaciide reiyobmsidadpaieerohoweolitasisle P NasiNe of (a) in
co-glyg cl:! ﬁe('co otl%m rs Qf lactic acid and glycolic acid),é)olyanhydrides,
poly(oréo%es%q's;e Doypep ?d%?, %@gﬁﬂ%ﬁ&y%‘ﬁ CBRAREn ¥R ndroitin
Yulfatdhe sasoRkientiy segteacilsy (dasphijpids, polysaccharides,

uclei i j ids, i i u lanine, tyrosin
e R Ao - ouous

silicorABr e ueientcey raglastedniem ithe ErvR SPoRBHTIRIteat least 20
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acid a lycolic acid). It is well know,to,those skilled in the pertinent art

that th%%%@%%%%? %%8%#603%0}18\%% %gggﬂat@H%i&Eﬁ%fS%'sﬁéhl%?t 40
for example, the condition of being treated, the particular composition

used, and other clinical factors such as weight, size, sex and general

health condition of the patient, body surface area, the particular compound

or composition to be administered, other drugs being administered
concurrently, and the route of administration. The composition may be

administered in combination with other compositions comprising an
hinlaoaicallvy activie crithetance nr comnntind nartictilarlvy at leact nne



and/or galantamine and other drugs and nutritive supplements such as,

for example, vitamin B12, cystein, a precursor of acetylcholine, lecithin,

cholin, Ginkgo biloba, acyetyl-L-carnitine, idebenone, propentofylline, or a
xanthine derivative, together with an antibody according to the present
invention and, optionally, a pharmaceutically acceptable carrier and/or a
diluent and/or an excipient and proc%g res for the treatment of diseases.
Protei harmaceutically,acti atter may be present in amoynts
e T e e o S P oot 0
should-patig s rwriectiéestween 0.1 pg and 10 mg of the antibody

according to the invention , particularly in a range 1.0 pg to 1.0 mg, and

more particularly in a range of between 1.0 pg and 100 pg, with all
N Shie ﬁm%%@%iﬁa%mﬁnmef%ﬂgéstﬂswemgc thuence  that

hybiftiegdian. If the administration occurs through continuous infusion a more
d be in th .of het 0.0 d 10 it
For KRG RRCEH P HEEIY 5 RS I RSSO g SEQ
within es et g dd alsd tkiregpeotiefithe invention. Administration will
generg '%Qae‘?ﬁ{c?é“&éaﬂiénslg HLRGROH YT "tﬂBaﬁﬁE%'&ﬁc{B. eﬁi&é“%realof (a) in

r
administration include ‘sterile agueous or non-aqueous solutio

suspeRSTSHsSEAHEIFRILISHS. e Haggiernry Sinssnetit gedsithout being

dimitedrg HoPaerienagl¥egLdeyetengolysel vegetable oil such as

live oil,_and i%'fc%?ble organic esters such as ethyl oleate. Aqueous ,
€g~o|verﬁ§’fﬁ%{9 BhR T AR E YIBOREO@kiRY Br@tamprising a contiguous
alcohdlfeicte mfs maticitidss eseldsieds fosrausipengians neludig sefing dsgst 20
buffer 1edia, Par ehicles. inclyde sodium chloride solution,
Ringersg ﬂi@@?@%,%@%ﬁ@éin ige |ﬁqm% Bl %?ﬁ'é’&*?at@a%é%%%e“?%, 8} least 30
fixed SiRNtigiRufeMBiveotdasiesinttast Adideantoveue mudphiideherat least 40
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others. Preservatives may also be present such as, for example,
antimiCPOHRHSUE MHISRISRS, chelating agents, inert gases, etc. The
pharmaceutical composition may further comprise proteinaceous carriers

i , serum albumine or immunoglobuline rticularly of

n pﬁﬁ%@bﬁ%. ﬁ%@?‘%io%%‘?&@"a%%é‘ L’écg%% gema)g%eenﬁ?e%%?ﬁf' ﬁﬂ%{ézyes urjder

conysHipRate baldizatipo sitondidane, inpenticrade pemdent siringeht itebritiization
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and kits for the detection and diagnosis of amyloid-associated diseases or
NOs:Shditlohd 3 dfagrersl alyrearyaiyiad & rampirRmpaiasy skasg thereof,

disease or condition or for monitoring minimal residual disease in a patient

or redicting,resppnsiveness of a patient to a treatment with an
I R I IR, TEIAG 5 A JuR RS/ paguence that
hybriflizesitie ¢ iardavtiddoreqmnescasrntthing indhalpriesentrinventionciogica given in

SECMEIheds.commonty &ﬁ?qgf’f&%@&%o_bg!'@?ﬁgﬂn%%Heségﬂquér%ntary strand

biglogical samples or in an in situ condition. Diagnosis of an

therenhy IBRASE SRR R ErizahanisrorbeaspRldiupissiisnSSRp 1% SDS,
1xDanhdaitt assiatigie ¢ disgaseorLandiion iasipatiapmpsivnasip@dies are

tectipgthe i ific_ binding of lanal antibody.
b R e A TR e s i G rhestrebly
carrigdsaut Wnatonitn GBS bilitigPigIrandasnpteguantpedifi D @SEas dedpdsatures
betwdER SHERRFET 4O UHARDE amveid (f’é&%{?&a’;ﬁecc&?éﬁﬁﬁbﬂ”é? 88pE, SSC and

antibody which binds an epitope of the amyloid protein, allowing
Denbaifs SR IiBhBes habmakiatatigenddlorm an immunological complex,

detecting the formation of the immunological complex and correlating the

r e pr.absence of the immunological ¢ lex with the presence. or

In PRRG nONEIT SRS e 00 DY SPUE SR 50 iR e to 2
nuclgptignABaLeNNsArNg oo dun potsamtinventiookyiced gbempiexSBQID NOs: 9,

normal control value, wherein an increase in the amount of said aggregate

compared to a normal control value indicates that said patient is suffering

from or is at risk of developing an amyloid-associated disease or

condition. Monitoring minimal residual disease in a patient following

treatment with an antibody or a vaccine composition according to the
Nnvventionn mav he achievved by detectina the immiinoeneacific hindina of a



The immunoassays used in diagnostic applications or in applications for
diagnosing a predisposition to an amyloid-associated disease or condition
or for monitoring minimal residual disease in a patient or for predicting
responsiveness of a patient to a treatment with an antibody or a vaccine
composition according to the invention and as described herein before.
Typically rely on labelled antigens, ag Ibodies, or secondary reagents for
QN AT ins ntS can be labelled with compounds
O o e e SRS TR SRR e gand hereor, under
stringenbisyRsisizationiaansiisee @ fanminstanset destoheshivGembmdisengesupra,
moxi@Cbatwtaﬂgoraﬁd@fwﬁ@eﬁwbgﬂﬁcﬁQHB&?'&919@@6]%'%%@9?4 Erié?éaﬁog and
ese, radloacg}ég labelling can be used for almost all types of assays an
WaSHIRG QTS & SroheERd{Hec8PAYEated labels are particularly useful

when radioactivity must be avoided or when quick results are needed.

I hr s, although requiring. expensive equipment for. their use,
I o B Ene e, SR OB DS B PRiiar =
bifuagliena) inctinsembubcspatialitibotiemgohzl entbanibpsiscuiang affiiivctional
A hpdies. natively, the antibody. may be, labelled
T o e i el AR e el fons s

thergamihish e dUbastbp Rivaicketst pronstbes ofaibediiadyheoduced by a
hybduthadyemmyebeeraniuonted m&%%@%ﬁ&%ﬁh@%%%@#t%%&é and

led.,third substance having ap affinity for the second substance
P SR AU TP O i AeD (RS BP0 pmeively,
as I5MibGICaina2hb SMtibCay 2Bt ancbDBYaAC AR EStechupigJalpelled avidin
or streptavidin. Similarly, the antibody may be conjugated to a hapten and
the antibody-hapten conjugate detected using labelled anti-hapten
Morg, pgidigyiariosber tientiey sielrtpshie asnwitntitodyofnbiesingndrythmetionally

equistisbleniaRals wiichammsha AT PIaKeRH EJF&‘E&%@B%%%EB&E%@%‘%F 12H3,

de (i)rs1l g%tion@he bindin%uof these labels to antibodies of fragments thereo
PO D e CEHRPIEHRE dWUsirt) LtaABdrPREGPRAT 8L 0RO NG SaRSiVElY as DSM

ACGRBE2 of ordinary skill in the art. Typical techniques are described by
Kennedy, J. H., et al.,1976 (din. Chim. Acta 70:1-31), and Schurs, A. H.
W. M., etal. 76 1977 (Clin. Chim Acta 81:1-40). Coupling techniques
Morgn eRfitdarv tieaaimieationhestataardnichydwnostbosl, thetipedipdatduding any

functivadIgdedhe slienalsimdemetheisng) %t&%sth@l_je%ff\ffgiﬁqc):@ée %?Fﬁggﬁ&%ﬁg cell
fine Preiﬁgﬁ%:erem. Current mmunoassals utilize a ou le antibody _

tethot Tor treteRARGSHRY pPBsdtREPBIESH dhialy@90RhareinDeremkenody, is2005,
respaibietdyl asdBbtROE 2E&0tIvity with a second antibody that has been

labeled with a detectable label. The second antibody is preferably one that

binds to antibodies of the animal from which the monoclonal antibody is
Moreyepidiavigriythéhavomisniiamerelriasclional amiinodipisia antinsdyaritiading any
funcibralithedaleled: SeeBBe\ARtIRALY R AHIRE-TRSKSR g%%%}ﬁ' P Fugqﬁgoma cell

ed below,this1abel IS

line Bn(ﬁl@ ?égntri%?%/ to be used in the assay descri

I;-)prefe @ iP5 e KB d PRESIN B iLllaP @omeksh dhedseats F §9th @005,

respgdiyelpral ENDAMCER7B¢.employed in the immunoassay described herein,
the label is preferably a detectable molecule such as a radioactive,
fluorescent or an electrochemiluminescent substance. An alternative

in ar@gmﬂ§miﬁ@@m§pﬁ'@mnbﬁ@rprem§mmrmmsrduﬁaatasysmmbe@anm[ariy
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e scope of the present invention’ The

m Iso he employed within ( > i
m"”%?@fé%% B Mgl U RPLEIRSRE anisalaptartizesnealfectional parts
thereat cotdahgantiboe e iz dienenbeidiaeigie srobENEa I N RFBEG SR Qlced by

710

: ' i is, determined ysin ir,o ibodies, each specific
T e ot o LSt e DA KA as

a "detector antibody" and the other of said pair of antibodies is referred to

herein as a "capture antibody". The monoclonal antibody of the present

invention can be used as either a capture antibody or a detector antibody.

The monoclonal antibody of the present invention can also be used as

both capture and detector antibody, together in a single assay. One

embodiment of the present invention thus uses the double antibody
candwich method for detectina amvloid anticnen in a ecamnle nf binlaAaical



Mouse mAb Antigen/Sequence Linker Anchor Adjuvant mACI-Ol-Abj
A61.15 PEG DSPE Lipid A mACI-02-Ab6 A[31-le(14) PEG DSPE Lipid A
mACI-11-Ab9 AP22-35

38
More particularly, the invention relates to a monoclonal antibody including any

functionally equivaient antibody or functional parts thereof produced by hybridoma cell
fine ET 7E3, deposited on December 08, 2005 as DSM ACC2755.

In another specific embodiment the present invention provides an antibody, particularly
a bifunctional antibody, but especially a monocional antibody, particularly a bifunctional
monoclonal antibody, including any functionally equivalent antibody or functional parts
thereof, which antibody has the characteristic properties of an antibody produced by
hybridoma cell line EJ 7H3 deposited on December 08, 2005 as DSM ACC2756.

More particularly, the invention relates to @ monocional antibody including any
functionally equivalent antibody or functional parts thereof produced by hybridoma cell
fine EJ 7H3, deposited on December 08, 2005 as DSM ACC2758.

It is another object of the present invention to provide methods and compositions
comprising an antibody according to the invention and as described herein before for
the prevention and/or therapeutic treatment and/or alieviation of the effects of diseases
and disorders which are caused by or associated with amyloid or amyloid-like proteins
including amyloidosis, a group of diseases and disorders associated with amyloid
‘plaque formation including secondary amyloidosis and age-related amyloidosis such as
diseases including, but not fimited to, neurological disorders such as Alzheimers
Disease (AD), including diseases or conditions characterized by a loss of cognitive
memory capacity such as, for exampie, mild cognitive impairment (MCI), including
diseases or conditions characterized by a loss of cognitive memory capacity such as,
for example, mild cognitive impairment (MCI), Lewy body dementia, Down’s syndrome,
hereditary cerebral hemorrhage with amyloidosis (Dutch type}); the Guam Parkinson-
Dementia compiex; as well as other diseases and conditions which are based on or
associated with amyloid-fike proteins such as progressive supranuciear palsy, multiple
sclerosis; Creutzfeld Jacob disease, Parkinson's disease, HIV-related dementia, ALS
{(amyotropic lateral sclerosis), inclusion-body myositis (IBM), Adult Onset Diabetes;
senile cardiac amyloidosis; endocrine tumors, and others, including macular
degeneration, for example, by passively immunizing a human or animal with an
antibody according to the invention and as described herein before.



PEG DSPE Lipid A mACI-1 2-Ab 1 1 Af329-40 PEG DSPE Lipid A
mMACI-24-Ab4 A131-15 Palm Lipid A able 1. Antibodies and antigenic
constructs used for raising said antibodies EXAMPLE 1: Methods for
Making Paimitoyiated Aftl.15Supramolecular Antigenic Constructs
Synthesis of tetra(palmitoyl lysine)-A1-15 peptide antigen The
palmitoylated amyloid 1-15 peptldevdu? synthe3|zed following an
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fuorenylmethoxycarbo moc “gﬁ’@ls (Pal)-OH. This new approach
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coupled. Standard automated peptide synthesis usm uchemistry
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removed with 2 ormami
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hite solid. Electrospray mass spectrometr
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inclusion-body myositis (IBM), Adult Onset Diabetes; senile cardiac amyloidosis;

endocrine tumors, and others, including macular degeneration.

In particular, it is an object of the present invention to provide a method of using a
monocional antibody and/or a functional part thereof according to the invention and
compositions comprising an antibody, particularly a bispecific or bi-effective antibody
but especially a bispecific or bi-effective monoclonal antibody according to the invention
and as described herein before for reducing and preventing the occurrence of
neurological disorders, including but not limited to Alzheimer's Disease.

The compositions according to the present invention comprise an antibody, particularly
a bispecific or bi-effective antibody, according to the invention and as described herein
before including any functionally equivalent antibody or functional parts thereof,
particularly in a therapeutically effective amount or, more particularly, a monocional
antibody, especially a bispecific or bi-effective monoclonal antibody, according to the
invention and as described herein before including any functionally equivalent antibody
or funciional parts thereof, particularly in a2 therapeutically effective amount and,
opticnally, a pharmaceutically acceptable carrier and/or a diluent and/or an excipient.



79 confirmed the identity of the product (m/z expected: 1097.9 ([M]3+);
found: 1096.8 ([M-3H]3+), with no other tri-, di- or mono-palmitoylated
peptides detected. EXAMPLE 2: Methods for Making Supramolecular
Antigenic Constructs Synthesis of Pegylated 13-amyloid peptide antigen
To enhance the immune response, another anchor/spacer has been
applied to reconstitute the peptide in &Ee liposome, e.g. polyethylene
glycol (PEG). PEG was covalently attached to the lysine residue bound at
both termini of the peptide. At the other end of the chain (PEGn=70)
Parfividepinatingy temposicinsnectPiBg jovtie ¢cosatentiyvsotionl torfnicksraasathtiody,
[ k.0 4ipaso ilayer T j i .
P e s S ol SRR, body or
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those peptide sequences containing internal Lys or His residues (1-16,
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.eaﬁh terminus. An additional Gly was added to the C-terminal to facilitate
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r .achieved with 3 )/0 razing hydrate in DMF for one hour.
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successfully with the peptides derived from sequence A3115
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solution lyophilized. For the sequence 29-40, no special protection
strategy is required. Purification by HPLC (semi-preparative -
In pestievtar, ghaso dtdoition ph e dibainaE0omig puthy ofvbetibh aiii @myioid
morlGHBRAbEREUNC CANIGRIERINPRBIACALLeS MBI £O0 Fapa-bY MALDI
(matrix assisted laser desorption ionization). Each sequence showed
considerable variation in the ease of the coupling reaction and conditions
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ﬂuo}%%&qﬂiggg%py using cation-exchange chromatography. Subsequent

peptide side-chain deprotections and separation of the excess quenched
DSPE-PEG-SPA lead to the isolation of the desired conjugates with an

Theanespiabieyuity. flRiscARPEORIS 18 HpRINeS ISR isMidLa-tTBER) which is

ipid- 11-amyloid antigens using protected peptides, is, applicable to
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by tBemaaetedamolatitdeiit Donsmects Bephithsy fereaiiicgliyf Braxbgiorisednomeric
against Palmitovlated A131.15 Supramolecular Antigenic Construct :
Palmitoylated antigen (AC1-24, A131.15) was used for the immunization
in C57BL16 mice in 2 week intervals. 10-12 animals were immunized with
each antigen (Injection vol: 200p1 containing 8 nmoles peptid). Last

injection was performed 4 days before sacrifice of the animals. After 5
hnonctinae mice with thearanaritie titere (\when a 15 O00 diliitinn nf the cara



81 was conducted with cells of myeloma cell line SP2-0. (ATCC,
Manassas, VA) using the well-known processes of Kohler and Milstein
(Nature 256: 495-497 (1975)) and Harlow and Lane (Antibodies: A
Laboratory Manual (Cold Spring Harbor Laboratory, New York 1988)) The
cells are induced to fuse by the addition of polyethylene glycol. The
resultlng hybrid cells are then culture for 10 14 day in the conventlonal
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so obtained hybridomas are chemically selected by plating the cells in a
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commercially available mouse monoclonal isotyping kit and the stable
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In a further embodiment of the invention composition is provided comprising an antibody
is provided, but especially a monoclonal antibody, including any functionally equivalent
antibody or functional parts thereof, which antibody, upon co-incubation with preformed



The so obtained hybridomas are chemically selected by plating the cells in

a selection medium containing hypoxanthine, aminopterin and thymidine

(HAT). Hybridomas are subsequently screened for the ability to produce

monoclonal antibodies against specific amyloid-associated diseases or

disorders. Hybridomas producing antibodies of interest are cloned,

expanded and stored frozen for futurgzproduction The preferred
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for A13140 fibers is at least 0.1 pg and for the A131 38 fibers 1 pg,
meaning the sensitiveness is 100fold to a 1000fold less for these types of
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Figures 2a and 2b) Amyloid monomers were enerated
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reach 400uM amyloid followed by the addition of SDS to a final
concentration of 0.2%. After 6 hour, incubation at 37 C, the amyloid was
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1 or 5pg of monomers, oligomers or fibers were diluted in PBS and in
loading buffer and applied to a 12% SDS-PAGE and the gel transferred to
nitrocellulose membranes. Alternatively, 3 or 1pg or 100 and 10ng of
amyloid species were diluted in PBS and were dotted directly onto the
nitrocellulose membrane and the membranes dried at RT for 1 hour. After
blocking for 30 minutes with Casein sglution (Vector), the membranes

. re | d for.3 inutes with,MIACI-01-Ab7 C2 or 6E10 (Chemicon) .
nigh) B Bt S 1 W Sbor, o SRt Bt pelRemad hh
molgsiiab rotaerie ramdvidsfilveise on dlaratsdsafoRTido by Otineirugigegetion of amyloid
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P& P Far aAS Rl iRSHF PR 'S, FRABR peiaea Bl entardipmrancipient.
contrast to the 6E10 antibody which clearly recognized all linearized
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a surface-bound carboxymethyl dextran matrix. Biotinylated monomeric
Apl42 (Bachem) was coupled to a Sensor chip SA consisting of
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injecting pulses of 10 mM NaOH. Kinetic analysis was performed using
algorithms for numerical integration and global analysis using
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EXAMPLE 7: Binding of mACI-01-Ab7 C2 monoclonal Antibody to
Amyloid Fibers To analyze the molecular binding side of the antibody on
pre-formed fibers negatively contrasted transmission electronic
microscopy (TEM) was performed (Figures 3a and 3b). The antibody,

mACI-01-Ab7 C2, was coupled with 8 nm colloidal gold according to?. For
the ro-inciithatinn of amvlnid 1-42 (AQ1-42) fihare A& AE11IM fihare waere



87 and not all areas of side branches of the fiber network. It seemed to be

the antibody targets specific regions within the side branches. The

potential explanation is a specific secondary structure which occurs only in

this specific side branches. This hypothesis is supported by NMR data

demonstrating that the antibody induced transition on conformation and

therefore it is likely that its binding isgfpendent on a conformation of the

lQig Ji rsi = 8. Fractianation
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A131_42-fibers were studied by density-gradient uftracentifugation
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accitgsid4dsenasthatiainici GnsaMaleSWele-pverlayed over a
discontinuous gradient of Optiprep TM and tubes were spun at 259 000 g

for 3 hrs at 4C. 15 fractions were harvested (140 pL each), fraction 1 was
Thetherésest dewsetfoactiontfeympioeitizs oktheogipdéttitransbfpetion 1ads Wetibody,

fracti 0 j let was also_taken
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. demonstrated that wjthout addjtion of mAb, A8 peptide was aggregated
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mACJ-01-Ab7 C2 which showed a distribution of AP peptide over fractions
partiyiagy heeen 7 b boHFFRR hars E3PBFREnIdRRERI numbers and n
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capacity to inhibit polymerization of Ap peptide monomers into fibers and
revealed a specific binding to the A8 fibers (in fraction 13) Similar
observations were made when using antibody mACI-24-Ab4 and
mMACI-02-Ab6. Without addition of mAb, Ap peptide was aggregated after
24 hrs incubation time and most of the protein was found in fractions 13 to

pellet, (pellet, very little in 12), demonstrating complete polymerization of
thea AlI? nantide monomeaere <sicceacefiil and cianificant inhihitinn of



In contrast, aggregation assay containing mACI-11-Ab9, at molar ratio
1:30, showed larger aggregates spread between fractions 12-15 and
pellet. In presence of mMACI-12- Ab11, at molar ratio 1:30, aggregates are
found in fractions 11-15 and pellet, but with strongest signal in fractions 11
and 12. This means, that mACI-01-Ab7 C2 and mACI24-Ab4 exhibit the
strongest capacity to inhibit polymerization of Af3 peptide monomers into
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amyloid Ap-peptide binds to pre-formed fibers and is capable to inhibit in

vitro aggregation from monomeric A3-peptides to fibers and disaggregate

pre-formed fibers. Similar observations were made when using

mACI-24-Ab4. Similar to aggregation assay, complete fiber polymerization

could be demonstrated by the distribution of AP142 fibrils alone in

fractionne 12 tn P (nelletl Here chifte nf fihare towarde fractinne nf lower



To assess the inhibition properties of the mAb the B1S-ANS (LeVine,
2002) fluorescent assay was used which specifically detects the monomer
or non-fibrillous population of A13142 filaments. Before fluorescent
measurement, AP142 monomers were pre-incubated with either buffer,
served as control, or mAb (molar ratio 1:100, mAb vs. 41_42 peptide) for
14 hours at 37C. Relative quorescenagnits were automatically recorded
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molecules and Subsequently the fluorescent emission intensity correlates
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93 demonstrated in both centrifugation analysis and ThT assay properties

to shorten preformed A131-42 filaments. mACI-02-Ab6, three times higher

concentrated in centrifugation experiment, was also positive in both assay

but much stronger in centrifugation experiment. From the above results it

is evident that that mACI-01-Ab7 C2 and mACI-02-Ab6 are the only

antibodies showing activity in terms gf,bi-functionality in interacting with

Af3142 filaments, inhibition of aggregation and disaggregation of

preformed fibers. EXAMPLE 11: NMR and Fluorescence Characterization
Thepfantina  JetBer ofelaias|de-&o Paopssbisscl spapmangody miocional antibody
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200andesphidtistiyea IS BT W7 Ty rdfiarpiéatiy-labshachimesuitain ladeeptabie
r@p}%@ WAS E 4) Therefore the aim of this investigation

car was to ?ol%vﬁt%réggiﬁ%é }?rg%% %H-Eby solid state NMR spectroscopy in
the P-amyloid peptide and in the presence of the monoclonal antibody and

in g?xéﬂﬁéﬁﬂéfﬁéém@aé%%i%td'ﬁ@%ﬁ&%‘?nﬁ@ﬂ&w measured Y Tanlposition
fluorescent assay. Solid-state NMR spectroscopy not only detects a

COMPLREiEoR MR neathtiudrgkedion any i Junsiionatio resdiplenhantibody or
funddionsdipartf therAfSlARIPaptidedy st teninaectbesst yWhpatBaRsiBANntibody

lid-state NMR has proven j licability tq the problem as it has
e B A G R e G A e
ACGET SDend Faotiovallet alprzo02)duiipalyi aseetteb soceetaiamoithe diREat and/or
an Rhik3CP chemical shift with the secondary structure (Cornilescu et al.,

1999, Luca et al., 2001, Iwadate et al, 1999) is a valuable tool to test
changes of the secondary structure within a peptide. The synthesis of the

Thepepisedabriesinaiigiag aclaC iegabialer ¥alnRighRositioRJezichaY dhtivody

im[@&d a 13C‘%J)r -labeled t roinn at position l]TO (10Tyr) was performed by
i e, ATl A o .M BB T desipgiprodiioed by

hybrigerfiensed fing MACBEdewsited tonsbepymibee (8H QR05PaaDBARDEIES and,
i £1-42) 4 i j ng.t | olution in.
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the amyloid 13-peptide in PBS buffer, could be solved in the 94 following
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amounts of ammonia to dissolve the amyloid p-peptide. The original pk
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ACCH{36 ADE . dinnatlyr scpharmecaiitribisnseptabigusraetsadione dblatiband/or
an ewggigmed for Th-T fluorescent assay and the remaining solution was
lyophilized for the NMR measurements. After analyzing first the
disaggregation capacities of mACI-01-Ab7 C2 by co-incubation with
The pievéofioreduBedatmieesaiyipicdddistisnusogdisidluprereericssaynibody
inclRRNORG SRS 1y [ t fibers by 38%. Then NMR
S ectra?analys?s w@s%@foéﬁr%ﬁdgq%glér?\?éﬁgja%%{%%i?t%'ggncgg Ogﬁ\';g%%md by
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matched by employing a mixed Lorentzian/Gaussian fitting procedure, the
results of which are shown in figure 4. The results are summarized in

The Babledybpatieundgttob viewrdifiesbactbisithedotedira) btensitosiothcluding

| [ le.peak around 30-33 ppm. . .
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compination with ﬂ#ﬁ?hgmmlk@mlﬁv%ﬁﬁmerﬁrt;bnr@@ﬁmmfmhwesatmem
sample incubated in PBS showed most of the label in a beta sheet
conformation (81.7%) (Fig. 2 top) which is reduced when the sample is
incubated with mACI-01-Ab7 C2 (53.5%) (Fig. 4 bottom). The reduction in
the population of the beta sheet conformation with respect to the random

coil conformation as determined by study of the Val 12 cp is of the order of
2504 and ic therefore in cloce aareament with that meaciired 1icina



PBS mACI-01-Ab7-C2 olSO (PPrn) FVVHH (Hz) Integral Intensity 61SO
(PPrn) FWHH (Hz) % Integral Intensity Val cp - sheet 32.60 479 81.7
33.09 366
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of diseases. The other biologically active substances may be part of the same

cornposition already comprising the antibody according to the invention, in form of a
mixture, wherein the antibody and the other biologically active substance are intermixed
in or with the same pharmaceutically acceptable solvent and/or carrier or may be
provided separately as part of a separate composition, which may be offered separately
or together in form a kit of paris.

The antibody, pariicularly the monoclonal antibody according to the invention including
any functionally equivalent antibody or functional parts thereof may be adminisiered at
the same time with the other biologically active substance or substances, infermittently
or sequentially. For example, the monocional antibody according to the invention
including any functionally equivalent antibody or functional parts thereof may be
administered simultaneously with a first additional biclogically active substance or
sequentially after or before administration of the antibody. if an application scheme is
chosen where more than one additional biclogically active substance are administerad
together with the at least one antibody according fo the invention, the compounds or
substances may partia!fy be administered simultaneously, partially sequentially in
various combinations.

It is another object of the present invention to provide for mixtures of antibodies
comprising at least one antibody according to the present invention and, optionally, one
or more further biologically active substances, as well as to methods of using individual
antibodies, or mixtures thereof including compositions comprising said antibodies or
mixtures of antibodies for the prevention and/or therapeutic treatment and/or alleviation
of the effects of diseases and disorders which are caused by or associated with
amyloid or amyloid-like proteins including amyioidosis, a group of diseases and
disorders associated with amyloid plaque formation including secondary amyloidosis
and age-related amyloidosis such as diseases including, but not limited to, neurological
disorders such as Alzheimer's Diseasse (AD), including diseases or conditions
characterized by a loss of cognitive memory capacity such as, for example, mild
cognitive impairment (MCI), Lewy body dementia, Down's syndrome, hereditary
cerebral hemorrhage with amyloidosis (Dutch type); the Guam Parkinson-Dementia
complex; as well as other diseases which are based on or associated with amyloid-like

profeins such as progressive supranuciear palsy, multiple sclerosis; Creutzfeld Jacob



53.5 Valcri- random 30.27 200 18.3 30.27 340 46.5 Table 3. Comparison
of the fitted parameters for the two conformations of Val 12 C. The fitted
chemical shifts for the two conformations are quite similar but the integral
intensities are very different, reflecting a reduction in the original beta
sheet conformation by approx 35% (1-(53.5181.7)). This is in very close
agreement with the value obtained frggn the fluorescence measurement.
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endtrib# fomeirs, agQ@@atmm&ngmmm&mdé@rmaﬂd&s to fibers and
disaggregate pre-formed fibers, as demonstrated by density gradient
ultracentrifugation experiment as well by Th-T fluorescent assay. In
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Vali2 could be induced. This might be the potential mechanism by which
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reduction of beta sheet co t by 35% Whicq is.in close a ent
dise R e e e e O b R PRS00 A e A8
protgin bwolvadividhRitsirest’s. dlMeda‘lcation of Conformation of AB1- 42 Fibers

and Initiation of Disaggregation after Binding of the mACI-01-Ab7 C2
antibody In order to evaluate the mechanism by which the antibody is

In anathelcerpbrdinent giidhsrdnyrnienp &he A Giplonically) Aglive gubstance or
compeafldoniigadisernpasspr@batirliayent #El-MaPbe used in the treatment of

diseases and disorders which are caused by or associated with amyloid or amyloid-like
proteins including amyloidosis caused by amyiloid 8 or may be used in the medication of

other neurological disorders.

The other biologically active substance or compound may exert its biclogical effect by
the same or a similar mechanism as the antibody according to the invention or by an
unrelated mechanism of action or by a muitiplicity of related andfor unrelated

mechanisms of action.

Generally, the other biologically active compound may include neutron-transmission
enhancers, psychotherapeutic drugs, acteryicholine esterase inhibitors, calcium-channel
blockers, biogenic amines, benzodiazepine tranquiliizers, acetyicholine synthesis,
storage or release enhancers, acetyicholine postsynaptic receptor agonists, monoamine
oxidase-A or ~B inhibitors, N-methyl-D-aspartate glutamate receptor antagonists, non-

steroidal anti-inflammatory drugs, antioxidants, and serotonergic receptor antagonists.

In particular, the mixture according to the invention may comprise at least one other
biologically active compound selected from the group consisting of compounds against
oxidative stress, anti-apoptotic compounds, metal chelators, inhibitors of DNA repair
such as pirenzepin and metabolites, 3-amino-1-propanesulfonic acid (3APS), 1,3
propanedisulfonate (1,3PDS), secretase activators, B- and y —secretase inhibitors, tau



fluorescent assay was performed measuring disaggregation and
solid-state Nuclear Magnetic Resonance (NMR) of U-13C Tyrosinel0 and
Valinel2-labeled Ap142 peptide analysing secondary conformation. The
antibody solubilized 35.4 % of the preformed Ap1-42 fibers and
simultaneously induced a shift in secondary conformation from beta sheet
to random coiled. The reduction in tr:jg population of the beta sheet
rof?@éor%ae%?o va\]/!i;[gnr}ﬁ@ec tg tge ra r(%g coil is o{.th order of 35% and js
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e the beta

destabilization of the parallel intermolecular arrangemerit o
acceriingsiafae Migse BrexrbiPBIBRYareliaMsls mrhammaretficajinaprepiabie carrier
andiprfaimetichdependsrigiading Affinity of mACI-01-Ab7 C2 antibody

Since it is well known in the scientific literature that a proportion of the

antibody-antigen binding energy can be used to a energy-dependent
In arfigtiific stiavodirtisatc theonintutien afcariagigetn irveniiopanspBenpesEnaatin or

indi Aty of -Q1-Ab7 antibody. to the whole .
el 1S Dg AR R R el & RO o3 aptgrany
a phpEHsHYEYlY aphepahiasaidsiorniter. FoiuRi eodipassendinentfinities of

the antibody mACI-01-Ab7 C2 were analyzed by ELISA using biotinylated
- %egotides covering the complete amino-acid sequence of the mACI-01-Ab7

N 95 2ppHigte Bagiisoisthe Biveniion; mistumsudre PTRMRRIL S84y comprise
"3WMmF3ﬁ$:Wﬂ?gnfCh§§m§9Tﬁ| W_I_%Qph waﬁim;ﬁﬁé ?ﬁﬂsﬁﬂeﬂﬁ}gﬁ%ridone,

- te Apl- epti chem).. The analysis was done according to )
anpﬁ)?egir%aﬁn u%c%a?gf!éj ?ﬁﬁ?}mg (g)p%‘g) ?F\rs rﬁn&%%sq?Tﬁg sam?oo%l" bifGeANYR gDSyChOt’C
sympéonry/inkidties drlisinations pégiudiotatiprigihtdiscspersifinepilested by marked
inc&%@ﬂ@@?&&a}ﬁigﬁtqa%ﬁt%%ﬁZﬁ%%ggﬁg)épa@é%gﬂ?z%?8!51%9&1’,4 4s well as

lngrote_in. It is therefore s_uggested that the difference In binding affinity _
anharigpiy Walkense b theiBrlg 2eSnEeriahY thianish inosibaieniiidanyantibody
accenifigroationratiipamyloichEigin, 19 praseRtHficINoMR M BEROM rer and/or
. sition.for. the antibody interaction. This may explain why the
2 di@%ﬁ%@%ggzﬂeﬁt‘%@gﬁs lower for the native (the whole amyloid protein)
than for the isolated subunit. 97 EXAMPLE 13: Conformation-specific

In a@B@@@c(grﬂ%QiH%ﬂ%r@%ﬁ%ﬂmﬁ{e%cﬁﬁfésﬁfﬁQX o, xRlRI0 Hl:corcf'iing to

order to evaluate the specificity of mACI-01-Ab7 C2 to different stages o
the IyRAtEn AN ahgriarbrAdRRoReRTEROBRISR imantibssBRd the biclogically
actiwnylbitepad calgudyiasny | 0ic lhespaRiRigin oXedtilrdiscamyloid, an ELISA
coated with these different stages of polymeric beta-amyloid was
performed. Monomers were prepared according to a modified method
Othgriesizihed s thacipmbeiswiibhlesed ytoidixpascinl @dy bmajimduititAR) antibody
r e
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Bachem, SWltzerIan(gf) with a final concentration of 1pg rs
especialy 32958 3 QapadoliGhetBydinseihiammpaitin stspo(1B0stsrpipaes 536-39),
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fina e ign of 55pg/m1 and.binding affinity ELISA by using an
(o R AR RS S Boges 58-59)
non4{sigroiaedrryi-inBantataibed didgslketigespboshphiate avdispeaitemahgise 61-62),
Athady o ith i init mes ub id S
ad pr|otei§ g} é%iie\gg%%aﬁagﬂm %f%tée)‘?g%}éﬁﬂf g@m%gﬁlg Witl@ﬁ&%g 63-87),
cholRRiRIHPYRSINShRIRtCRaes SRMP) TRBYiohiahibiRE éPRRRINES-77), amyloid

formﬁg_c;i?wﬁimm@@@ﬂwm@ﬁmb%ﬁ%@giﬁag&wwggrﬂﬁﬁ%@yfeﬁb%s and
.the different amylol eqgales. . itope Ing O
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increasingclba alvaiability oh AiCigitailp 2diveyasstafmesdn the BB\ smingages 89-
three different peptide libraries. One library comprises a total of 33
biotinylated peptides covering the complete amino acid (aa) sequence of
Af31-42 (produced by Mimotopes and purchased from ANAWA Trading
SA), the second library contains biotinylated peptides using peptide 12
(aal2-20 of A13) from the first peptide library and substituting each amino

acid in the cenirience hvy an alanine (cee tahle 41 helow) and the third



99 p12-20 VHHQKL VF F Al2 AHHQK L VF F A13V AHQK L VF F Al14
VHAQK L VF F A15 VHHAKL VF F A16 VHHQAL VF F A17 V HHQK AVF
FA18 VNW L AFF A19 VHFIQK LV AF A20 VHHQKL VF A aa no. 12
13141516 17 18 19 20 Table 5. Summary of peptides used in the third
library. aa that are important for binding are marked in italics and
underscored and aa absolutely criticg} for binding are marked in italics and

3 = 21, .
?;L;i% gﬂgﬁ%&@%@gﬁ@%ﬁ gﬁcﬁvdﬁcgg\r%% iS o584 herein by

Further provided is a method for producing an antibody, particularly a method for
producing a monoclonal antibody, including any functionally equivalent antibody or
functional parts thereof according to the invention, which method comprises raising
antibodies but particularly monocional antibodies against a supramolecutar antigenic
construct comprising an antigenic peptide corresponding to the amino acid sequence of
the B-amyloid peptide, particularly of B-amyloid peptide AB1.15, ABi—1s and ABi_1saia),
modified with hydrophobic moieties such as, for exampie, paimitic acid or a hydrophiiic
moiety such as, for example, polyethylene glycolk(PEG) or a combination-of both,
wherein sai'd hydrophobic and hydrophilic moiety, respectively, is covalently bound to
each terminus through at least one, particularly one or two, amino acids such as, for
example, lysine or any other suitable amino acid or amino acid analogue capable of
serving as a coupling device or linker molecule for the coupling of said hydrophaobic and

hydrophilic moiety such as, for example, glutamic acid or cystein.

Also part of the invention is the use of a monoclonal antibody and/or a functional part
thereof according to the invention and as described herein before andfor a
pharmaceutical composition, or a mixture comprising said antibody, for the preparation
of a medicament for treating or alleviating the effects of diseases and disorders which
are caused by or associated with amyloid or amyloid-like proteins including amyloidosis,
a group of diseases and disorders associated with amyloid piague formation including
secondary amyloidosis and age-related amyloidosis such as diseases including, but not
limited to, neurological disorders such as Aizheimer's Disease (AD and diseases or
conditions characterized by a loss of cognitive memory capacity such as, for example,
mild cognitive impairment (MC1), Lewy body dementia, Down’s syndrome, hereditary
cerebral hemorrhage with émyioidosis (Dutch type), the Guam Parkinson-Dementia
compiex; as well as other diseases which are based on or associated with amyloid-like
proteins such as progressive supranuclear palsy, multipie sclerosis; Creutzfeld Jacob
disease, Parkinson's disease, HiV-related dementia, ALS (amyotropic lateral sclerosis),
inciusion-body myositis (IBM), Adult Onset Diabetes; senile cardiac amyloidosis;
endocrine turors, and others, including macular degeneration.



p15-23QKL V F F AED p15-23A23CIKL V F F AEA aano.13 /4 15 16 17
18 19 20 21 22 23 EXAMPLE 15: Influence of Passive Vaccination with
mMACI-01-Ab7 C2 on Brain Amyloid Load in single transgenic hAPP Mice
To assess the in vivo capacity of the mACI-01-Ab7 C2 monoclonal
antibody to bind and clear soluble amyloid out of the brain, 6 month old
single hAPP mice 9, gender and age matched, were used for a passive
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allow formation of the antibody-Amyloidantibody-complex. The following
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dose-relationship is transient but more studies with larger groups must be

performed in order to gain significant data. EXAMPLE 16: Influence of
Chronic Passive Administration of mACI-01-Ab7 C2 on Plaque Load in
double transgenic hAPPxPS1 Mice To assess the in vivo capacity of the
mMACI-01-Ab7 C2 monoclonal antibody to bind and reduce amyloid

nlaniiec in the hrain 2 5 month old doirible trancaenic hAPPYP<1 micea 10



102 computer subroutines to minimize investigator bias. Density slice
thresholding was applied uniformly throughout analysis. The area of the
subiculum was selected for automatic quantification of the amyloid load in
the Thioflavin S staining. The total plaque load and the number of
plagues in the area of subiculum could be significantly reduced when
double hAPP/PS1 mice were passiv %/ immunized for 4 months as

: riked-aboye. d a sighificant decreas 31%, (mACI-01-
Do g B B R BB S S 0 S iy mculer
deggreeaiipould be achieved whereas the chronic passive immunization

significantly reduced the amount of plaques by 19% (mACI-01-Ab7 C2:

8,73 1.36 and control: 10.78 1.36; p=0.006, Mann-Whitney U-Test),
In 4 fuitsieRatineghe’briNEation scnaihags aravias Tistsiusing dee plague
loadtiarthlansie ?%;ﬁiggi&émal@%a Hibense M}%@Eé&ﬁ!iy%rﬁﬂgg%uﬁering

t -01-Ab7. n Memory Capacity in single transgenic hA .

o R O o SRy e et s D B GPrisig
admindsigting in ere apimabgritiicancionalityy, monthpalticikgle MiPRamiseead of

) r f Ve immunization study. .
Sy e L ot MRt BB fynsonai

partibemphiui erremini & gmneranaliardivory, argl/anmfarchenaram thereof or
of arkeriieshiy il RAtipHBBLINIRHRAMO S 00 hiRRReRIIRRLRUNAIN I herein

befozroom PBS whgreas injection of PBS alone served as control. One day
AP RS TRSRE R Lo EBERiIGETRAYABiIRGIY AP ied in a new Object
Recognition Task (ORT)12s 13. For ORT enrollment mice were placed for
ninutes, i ior d.face new unknown object.
I P e R AL R T A R R T 2o
moreRaieuianiitbyat isashs Wk sugomommaatislenytin facredhvain 309%6.old,
previously explored, and additionally with a new object. Again, exploration

imes for both objects were recorded and resulting cognition index was _
in = R PR RV EYET IO & AT (g e A TR i racues in

the keith expioatioratimartndaeinsassestes, repesienalighapgesicstifring from a

dise50BteY. Passive viaceination with mACI-01-Ab7 C2 leads tg a significant .
“increase ﬁﬁﬁéﬁ“é%%aﬁg&réﬂca%gﬁﬁ%%q PR i?aar?sﬂérﬁ’&eA c&omprising

admipisteringondsy avimal’3 pasticularly-m maonnal: 1BOOP SR atiyha vdndS; in need of

HiBRAERmerUdeHE doiRBicand Aktneh ) its. The _.
i::tf IIowiﬁngHgybrido_ma%ell |ing’;J| were ‘ﬁéﬁ?ﬂ%ﬁﬁ%ﬂﬁﬁ%@ﬁ?@ﬁi&% Afctional

SREPRAYI G RANeRand 2Bkt hbiuneIaNay paf thereof or
of a Braciisctiyeigibdacherticed)\deaoldh3B 14 BranisehuRicsUnderHiRel herein

befoL0 j,séo ftg] % ﬁ%‘tT eaty: Hybridoma line designation Antibody
desélgg na%%geggs%%%oﬁa eurr ccc%gglosrﬂq{)s angant?bogy.

In particular, the the amount of plagues in the brain is reduced by at least 10 %,
particularly by at least 15%, mare particularly by more than 15%.

In still another embodiment of the invention a method for decreasing the total amount of
soluble AB in the brain of an animal, particularly a mammal, but especially a human
suffering from a disease or condition leading to increased concentrations of soluble Ap
in the brain comprising administering to an animal, particularly a mammal, more
particutarly a human in need of such a treatment, a therapeutically effective amount of
an antibody andfor a functional part thereof but especially of the monocionai antibody
and/or a functional part thereof or of a functionally equivalent antibody according to the
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invention and as described herein before, or a composition or a mixture comprising said

antibody.

it is an objective of the present invention to provide a method for preventing, treating or
alleviating the effects of diseases and disorders which are caused by or associated with
amyloid or amyloid-like proteins including amyloidosis, a group of diseases and
disorders associated with amyloid plague formation including secondary amyloidosis
and age-related amyloidosis including, but not limited to, neurological disorders such as
Alzheimer's Disease (AD), including diseases or conditions characterized by a loss of
cognitive memory capacity such as, for example, mild cognitive impairment (MCI), Lewy
body dementia, Down’s syndrome, hereditary cerebral hemorrhage with amyloidosis
(Dutch type); the Guam Parkinson-Dementia complex; as well as other diseases which
are based on or associated with amyloid-ike proteins such as progressive supranuciear
palsy, multiple sclerosis; Creutzfeld Jacob disease, Parkinson's disease, HiV-related
dementia, ALS (amyotropic lateral sclerosis), inclusion-body myositis (IBM), Adult Onset
Diabetes; senile cardiac amyloidosis; endocrine tumors, and others, including macular
degeneration, by administering an antibody, but particularly a monoclonal antibody or a
composition or mixture comprising such an antibody according to the invention to an
animal or & human affected by such a disorder comprising administering to an animal,
particularly a mammal, more particularly a human in need of such a treatment, a
therapeutically effective amount of an antibody and/or a functional part thereof but
especially of the monocional antibody and/or a functional part thereof or of a functionally
equivalent antibody according to the invention and as described herein before, or a

composition or a mixture comprising said antibody. V

in a specific embodiment the invention provides a method for retaining or increasing
cognitive memory capacity of an animal, particularly a mammal or a human suffering
from memory impairment by administering to an animal, particularly a mammal or a
human in need of such a treatment, an antibody, but particularly a monoclonal antibody
according to the invention or a composition or mixture comprising such an antibody
according to the invention and as described herein before.

In another embodiment of the present invention a method is provided for the preparation
of a pharmaceutical composition using an antibody according to the invention and/ora
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functional part thereof but especially a monoclonal antibody and/or a functional part

thereof or a functionally equivalent antibody for retaining or increasing cognitive memory
capacity of an animal, particularly a mammal or a human, suffering from memory
impairment by administering to an animal, particularly a mammal or a human, an
antibody, but particularly a monoclonal antibody or a composition or mixture comprising
such an antibody according to the invention and as described herein before.

These and other objects, features and advantages of the present invention wili become
apparent after a review of the following detailed description of the disclosed
embodiment and the appended clzims.

) i

The terms “polypeptide”, “peptide”, and “protein”, as used herein, are interchangeable
and are defined to mean a biomolecule composed of amino acids linked by a peptide

bond.
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meant any fragment produced by proteolytic cieavage of APP but especially those
fragments which are invoived in or associated with the amyloid pathologies including,

but not iimited to, AB1.13s, AB1.3g, AB14o , ABu AB142 and ABqas .

The structure and sequences of the amyloid B peptides as mentioned above are well
known to those skilled in the art and methods of producing said peptides or of extracting
them from brain and other tissues are described, for example, in Glenner and Wong,
Biochem Biophys Res Comim129, 885-890 (1984). Moreover, amyloid B peptides are
aiso commercially available in various forms.

“AB Fibril” or “AB Filament” or “Amyloid fibrils™ are polymeric forms of monomeric protein
forming individual or bundied fibers with constant fiber diamenter which are insoluble in
aqueous medium and contain farge amounts of a cross- structure in their core:; mostly

with beta-strands perpendicular to the fibril axis1.2,3)

“Monomeric AB” or “AB monomer” are completely solubilized amyloid § protein without

aggeregated complexes in aqueous rmedium.

“‘Polymeric soluble amyloid” and “oligomeric AB" and “AB oligomer” refers to multiple
aggregated monomers of amyloid peptides, or of amyloid-like peptides, or of modified or
truncated amyloid peptides or of other derivates of amyloid peptides forming oligomeric
or polymeric structures which are soluble both in vitro in asqueous medium and in vivo
in the mammalian or human body more particularly in the brain, but particularly to
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POﬁgﬁfe?%%@%%gﬁ?i 4?3 éﬁo&f@‘?ﬁﬁ%@ Eﬁa? contain a I%nnchng site that
immunospecifically binds an ant:gen The immunoglobulin according to the invention
can be of any type (IgG, IgM, IgD, IgE, igA and IgY) or class (IgG1, igG2, 1gG3, IgG4,
IgA1 and IgA2) or subclasses of immunoglobulin molecule.

‘Antibodies” are intended within the scope of the present invention to include
monoclonal antibodies, polycional, chimeric, single chain, bispecific or bi-effective,
simianized, human and humanized antibodies as well as active fragments thereof.
Examples of active fragments of molecules that bind to known antigens inciude Fab and
F(ab')grfragments, including the products of an Fab immunoglobulin expression library
and epitope-binding fragments of any of the antibodies and fragments mentioned above.

These active fragments can be derived from an antibody of the present invention by a
number of technigues. For example, purified monocional antibodies can be cleaved with
an enzyme, such as pepsin, and subjected to HPLC gel filtration. The appropriate
fraction containing Fab fragments can then be collected and concentrated by membrane
fitration and the like. For further description of general techniques for the isolation of
active fragments of antibodies, see for example, Khaw, B. A. et al. J, Nucl. Med.
23:1011-1018 (1982); Rousseaux et al. Methods Enzymology, 121:663-69, Academac
Press, 19886.

A "humanized antibody" refers to a type of engineered antibody having its CDRs
derived from a non-human donor immunoglobulin, the remaining immunogilobulin-
derived parts of the molecule being derived from one {or more) human
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immunoglobulin(s). In addition, framework support residues may be altered to preserve

binding affinity. Methods to obtain “humanized antibodies” are well known o those
skilled in the art. (see, e.g., Queen et al., Proc. Nafl Acad Sci USA, 86:10029-10032
(1988}, Hodgson et al., Bio/Technoloy, 9:421 (1991)).

A "humanized antibody” may also be obtained by a novel genetic engineering approach
that enables production of affinitiy-matured humanlike polyclonal antibodies in large
animals such as, for example, rabbits

{htip:/mwww.retech.comibioventuresftherapeutic.php).

The term “monocional antibody” is also well recognized in the art and refers fo an
antibody that is mass produced in the laboratory from a single clone and that recognizes
only one antigen. Monoclonal antibodies are typically made by fusing a normally shori-
lived, antibody-producing B cell to a fast-growing cell, such as a cancer cell (sometimes
referred o as an “immortal” ce'll). The resulting hybrid cell, or hybridoma, multiplies
rapidly, creating a clone that produces large quantities of the antibody.

For the purpose of the present invention, “monoclonal antibody” is also to be
understood to comprise antibodies that are produced by a mother clone which has not
yet reached full monoclonality.

“Functionally equivalent antibody” is understood within the scope of the present
invention to refer to an antibody which substantially shares at least one major functional
property with an antibody mentioned above and herein described comprising: binding
specificity to the B-amyloid protein, particularly fo the ABi42 protein, and more
partics.éiarly to the 4-18 epitopic region of the AB12 protein, immunoreactivity in vifro,
inhibition of aggregation of the ABs42 monomers into high molecular polymeric fibriis
and/or disaggregation of preformed ABy4z polymeric fibrils, and/or a §-sheet breaking
property and alleviating the effects of diseases and disorders which are caused by or
associated with amyloid or amyloid-like proteins including amyloidosis, a group of
diseases and disorders associated with amyloid plaque formation including secondary
amyloidosis and age-related amyloidosis such as diseases including, but not limited to,
neurological disorders such as Alzheimer's Disease (AD), including diseases or
conditions characterized by a loss of cognitive memory capacity such as, for exampie,
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inclusion-body m%siﬁs (igM),

Adult Onset Diabetes; senile cardiac amyloidosis;
endocrine fumors, and others, including macular degeneration, when administered
prophylactically or therapeutically. The antibodies can be of any class such as IgG, oM,
or IgA, etc or any subclass such as 1gG1, IgG2a, efc and other subclasses mentioned
herein above or known in the ari, but particularly of the IgG2 ciass. Further, the
antibodies can be produced by any method, such as phage display, or produced in any
organism or cell fine, inciuding bacteria, insect, mammal or other type of cell or cell line
which produces antibodies with desired characteristics, such as humanized antibodies.
The antibodies can also be formed by combining a Fab portion and an Fc region from
different species. ‘ '

The term “bispecific” or “bifunctional” and “bi-effective” is used synonymously within the
scope of this application to characterize an antibody which exhibits both an inhibition
property on amyloid or amyloid-like fiber formation as well as a disaggregation property
of amyloid or amyioid-like fibers...

The term “antigen” refers to an entity or fragment thereof which can induce an immune
response in an organism, particularly an animal, more particularly a mammal including a
human. The term includes immunogens and regions responsible for antigenicity or
antigenic detemminants,

As used herein, the term “soluble” means partially or completely dissolved in an
~ agueous solution.

Also as used herein, the ferm "immunogenic" refers to substances which elicit or
enhance the production of antibodies, T-cells and other reactive immune cells directed
against an immunogenic agent and contribute to an immune response in humans of
animails.
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An immune response cccurs when an individual produces sufficient antibodies, T-cells
and other reactive immune cells against administered immunogenic compositions of the
present invention to moderate or alleviate the disorder to be treated.

‘Polymeric soluble amyloid” refers to muitiple aggregated monomers of amyloid
peptides, or of amyloid-iike peptides, or of modified or truncated amyloid peptides or of
other derivates of amyloid peptides forming cligomeric or polymeric structures which are
soluble in the mammalian or human body more particularly in the brain, but particularly
to multipie aggregated monomers of amyloid 8 (AB) or of modified or truncated amyloid
B (AB) peptides or of derivaiives thereof, which are soluble in the mammalian or human
body more particularly in the brain.

The term “hybridoma" is art recognized and is understood by those of ordinary skill in
the art to refer to a cell produced by the fusion of an antibody-producing cell and an
immortal cell, e.g. a multiple myeioma cell. This hybrid cell is capable of producing a
continuous supply of antibody. See the definition of "monocional antibody" above and
the Examples below for a more detailed description of the method of fusion.

The term “carrier” as used herein means a structure in which antigenic peptide or
supramolecular construct can be incorporated into or can be associated with, thereby
presenting or exposing antigenic peptides or part of the peptide to the immune system
of a human or animal. Any particie that can be sf.uitabiy used in animal or human therapy
such as, for example, a vesicle, a particle or a particulate body may be used as a carrier
within the context of the present invention.

The term “carrier” further comprises methods of delivery wherein supramolecular
antigenic construct compositions comprising the antigenic peptide may be transported
to desired sites by delivery mechanisms. One example of such a delivery system
utilizes colloidal metals such as colloidal goid.

in addition, the term “carrier” further comprises delivery mechanisms known to those
skilled in the art including, but not limited to, keyhole limpet hemocyanin (KLH), bovine
serum albumin (BSA) and other adjuvants.
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invention can further comprise addifional adjuvants such as, for example, lipid A, alum,
calcium phosphate, interfeukin 1, and/or microcapsules of polysaccharides and proteins,
but particularly a detoxified lipid A, such as monophosphoryl or diphosphoryl lipid A, or
alum, further preservatives, diluents, emulsifiers, stabilizers, and other components that
are known and used in vaccines of the prior art. Moreover, any adjuvant system known
in the art can be used in the composition of the present invention. Such adjuvants
include, but are not limited to, Freund's incomplete adjuvant, Freund's complete

adjuvant, polydispersed R-(1,4) linked acetylated mannan ("Acemannan™), TITERMAX®
(polyoxyethylene-polyoxypropylene copolymer adjuvants from CytRx  Corporation),
modified lipid adjuvants from Chiron Corporation, saponin derivative adjuvants from
Cambridge Biotech, killed Bordetfella pertussis, the lipopolysaccharide (LPS) of gram-
negative bacteria, large polymeric anions such as dexiran sulfate, and inorganic gels

such as alum, aluminum hydroxide, or aluminum phosphate.

Carrier proteins that can be used in the supramolecular antigenic construct
compositions of the present invention include, but are not limited to, maltose binding
protein "MBP", bovine serum albumin "BSA"; keyhole lympet hemocyanin "KLH"
ovalbumin; flagellin; thyroglobulin; serum albumin of any species; gamma globuiin of
any species; syngeneic cells; syngeneic cells bearing la antigens; and polymers of D- -
and/or L- amino acids.

Further, the term "therapeutically effective amount” refers to the amount of antibody
which, when administered to a human or animal, elicits an immune response which is
sufficient to result in a therapeutic effect in said human or animal. The effective amount
is readily determined by one of skill in the art foliowing routine procedures.

*Homology” between two sequences is determined by sequence identity, If two
sequences which are to be compared with each other differ in Iength,‘ sequence identity
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which are identical with the nucleotide residues of the longer sequence. Sequence
identity can be determined conventionaﬂy with the use of computer programs such as
the Bestit program (Wisconsin Sequence Analysis Package, Version 8 for Unix,
Genetics Computer Group, University Research Park, 575 Science Drive Madison, Wi
53711). Bestfit utilizes the local homology aigorithm of Smith and Waterman, Advances
in Applied Mathematics 2 (1981), 482-489, in order fo find the segment having the
highest sequence identity between two seguences. When using Bestfit or another
sequence alignment program to determine whether a particular sequence has for
instance ©5% identity with a reference sequence of the present invention, the
parameters are preferably so adjusted that the percentage of identity is calculated over
the entire length of the reference sequence and that homology gaps of up to 5% of the
total number of the nucleotides in the reference sequence are permitted. When using
Bestfit, the so-called optional parameters are preferably left at their preset ("default”)
values. The deviafions appearing in the comparison between a given sequence and the
above-described sequences of the invenfion may be caused for instance by addition,
deletion, substitution, insertion or recombination. Such a seguence comparison can
preferably aiso be carried out with the program “fasta20uB6” (version 2.0u8,
September 1988 by William R. Pearson and the University of Virginia; see also W.R.
Pearson (1990), Methods in Enzymology 183, 63-88, appended examples and
http://workbench.sdsc.edu/). For this purpose, the “default” parameter setfings may be
used.

The term "hybridize" as used rafers to conventional hybridization conditions, preferably
to hybridization conditions at which 5xSSPE, 1% SDS, 1xDenhardts sclufion is used as
a solution and/or hybridization temperatures are between 35°C and 70°C, preferably
65°C. After hybridization, washing is preferably carried out first with 2xSSC, 1% SDS
and subsequently with 0.2xSSC at temperatures between 35°C and 70°C, preferably at
85°C {regarding the definition of SSPE, SSC and Denhardts solution see Sambrook et
al. loc. cit.). Stringent hybridization conditions as for instance described in Sambrook et
al, supra, are particularly preferred. Particularly preferred stringent hybridization
conditions are for instance present if hybridization and washing occur at 85°C as
indicated above. Non-stringent hybridization conditions, for instance with hybridization
and washing carried out at 45°C are less preferred and at 35°C even less.
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scope of the invention.

The present invention provides antibodies and functional parts thersof which are
conformationally sensitive antibodies. These antibodies recognize specific epitopes on a
wide variety of amyloid proteinic antigens. The antibodies are useful for diaghosﬁc and
therapeutic intervention in diseases and diseases and disorders which are caused by or
associated with amyloid or amyloid-like proteins including amyloidosis, a group of
diseases and disorders associated with amyloid or amyloid-like protein such as the AB
protein involved in Alzheimer's disease

Antibodies are administered to individuals to passively immunize them against a variety
of diseases or disorders, including but not limited to, diseases associated with amyloid
protein such as Alzheimer’s disease.

The antibodies'prévided herein are monocional or polyclonal antibodies having binding
specificity for antigenic peptides representative of various disorders which are
associated with amyloid protein such as, for example, Alzheimer’s disease.

The antibodies according to the invention are prepared by immunizing an animal, such
as a mouse, rat, rabbit or any other animal species which can produce native or human
antibodies, with a supramolecular antigenic construct composition.

The supramolecular antigenic constructs as .disclosed herein generally comprise
peptides modified fo enhance antigenic effect wherein such peptides are modified via
pegylation (using polyethylene glycol or modified polyethylene glycol), or modified via
other methods such as by palmitic acid, poly-amino acids (eg poly-giycine, poly-
histidine), poly-saccharides (eg polygatacturonic acid, polylactic acid, polyglycolide,
chitin, chitosan), synthetic polymers (polyamides, polyurethanes, polyesters) or co-
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Modification by palmitic acid (paimitoylation), while providing an anchor for the peptide
in the liposome bilayer, due to the relative reduced length of the Cqay fatty acid moiety
leads to the peptide practically laying on the liposome surface. Therefore, the cells
processing the antigen will have fo take up the entire liposome with the peptide, which,
in the majority of cases, results in a slower immune response in relative terms.

in one embodiment of the invention, a modified amyloid 1-15 peptide is used in the
preparation of an antibody, particularly a monoclonal antibody according to the invention,
- The modified amyloid 1-15 peptide may be synthesized foliowing the method reported in
. Nicolau et. al. 2002. The approach reported in Nicolau et al invoives modifying the
antigenic peptide by an on-resin grafting of a lipophilic or hydrophobic moiety, to the
terminal amino acid residues of a pre-formed peptide resulling in a product of
considerably high purity. in particular, a protected amino acid, particularly a Fmoc-
protected amino acid, is attached to a resin using known coupling chemistry. The
protecting group is removed and a second protected amino acid residue coupled.
Standard automated peptide synthesis using known protection chemistry, particularly
FmochBu chemistry, and standard side-chain protecting groups are then used to
synthesis the AB+.15 antigenic peptide by coupling on amino acids 1 to 15 of amyloid
protein A B14..fo produce the peptide fragment with a sequence given in SEQ ID NO: 1.
in a final step two further protected amino acids are coupled to the growing peptide
fragment. The Mt groups can then be selectively cleaved and coupled to palmitic acid.
After washing of the resin, the protecting group is removed and the resin simultaneously
cleaved, followed by side-chain deprotections using standard methodology. The final
product can tﬁen be obtained in high purity and its identity confirmed by methods known
in the art such as, for example, electrospray mass spectrometry.

The lipophilic or hydrophobic moiety according to the present invention may be a fatty
acid, a triglyceride or a phospholipid wherein the fatty acid carbon back bone has at
least 10 carbon atoms. Particularly, the lipophilic or hydrophobic moiety is a fatty acids
with a carbon backbone of at least approximately 14 carbon atoms and up to
approximately 24 carbon atoms, with each individual number of carbon atom falling
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To enhance the immune response, another anchor/spacer can suitably be applied fo
reconstifute the peptide in the liposome, e.g. polyethylene givcol (PEG).

PEG is covalently attached fo an amino acid residue bound at both termini of the
peptide, in particutar Glu, Cys or Lys amino acid residue or any other amino acid
residue that can be suitably used to covalently bind PEG to the peptide. At the other
end of the chain a hydrophobic moiety may be covalently bound fo function as the
anchoring element in the liposome bilayer such as, for example, phosphatidyl ethanol
amine (PEA). Thus, the liposome still functions as an adjuvant and the peplide being
sufficiently far away from the bilayer can be processed alone and thus increases its
immunogenicity as compared to the palmitoylated antigen.

In certain embodiments, the supramolecular antigenic constructs used within the scope
of the present invention comprise a peptide sequence, covalently attached io pegylated
lysine- one at each terminus. The length of the PEG (poiyethyiengiycdi) chain may vary
from n = 8 to n = 150.000 or more, particularly from n = 10 to n = 80.000, more
particularly from n = 20 to n = 10.000. In a specific embodiment of the invention the
length of the PEG chain is not more than n = 45, particularly between n = 5 and n = 40,
more particularly between n = 10 and n = 30, and even more particularly n = 10.

The supramolecular consfructs described herein can be synthesized using automated
peptide synthesis and known protection chemistry, particularly Fmoc/tBu chemistry and
standard side-chain protecting groups. Typically, pegylation of peptides results in

mixtures of regicisomers.

To achieve a site-specific attachment of a PEG-iipid conjugate to both the C- and N-
terminus of AR partially protected peptides may be used. For those peptide sequences
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containing internal Lys or His residues an orthogonally protected Lys(ivDde) is added to

each terminus. An additional Gly may be added to the C-terminal end to facilitate
synthesis. The protecting group is removed and N-acetylated using acetic anhydride
followed by selective cleavage of the ivDde groups.

A resin, particularly a 2-chiorotrityl resin, is to be favored which is acid sensitive and
thus enables the isolation of protected peptides. -

in a specific embodiment of the invention, the coupling reaction is performed in the
solution phase. Selective cleavage from the resin under mild conditions then release the
internally protecied peptides.

Solution-phase coupiings were achieved successfully with the peptides defived from a
B-amyloid protein sequence such as, for example, a ABy.is (SEQ ID NO: 2) fo a PEG
molecule modified by a fatty acid ~ phosphatidyicholine such as, for exampie, DSPE.
Separation of the mono- and di-coupled products before final side-chain deprotections
can be achieved by using cation-exchange chromatography. Subsequent peptide side-
chain deprotections leads to the isolation of the desired conjugates with an acceptabie
purity. Purification can be achieved by methods well known in the art such as, for
example, HPLC. efc.

This approach to the synthesis of N- and C-terminal lipid-PEG -amyioid antigens using
protected peptides is applicable to a wide variety of peptide sequences,

Liposomal antigens according to the invention may then be prepared as described in
Nicolau et al, 2002. The modified amyioid AR antigenic pepiide, particularly the
modified PEG- and palmitoylated AB+.15, -AB1.16, AB1-16(a14), AB 22.35 and ABaso antigenic
peptide may be reconstituted in a construct consisting of liposomes, particularly
liposomes made of dimyristoyl phosphatidy! choline (DMPC), dimyristoyl phosphatidyl
ethanoiamine (DMPEA), dimyristoyl phosphatidy! glycerol (DMPG) and cholesteroi,
optionally containing monophosphoryl lipid A.

in a specific embodiment of the invention liposomes with lipid A are used as adjuvant to
prepare the anti-amyloid vaccine. Dimyristoylphosphatidyl-choline, -glycerol and
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cholesterol are mixed, particularly in a molar ratio of 0.2:1.0:0.7. A strong

immunmodulator such as, for example, monophosphoryl lipid A is then added at a
suitable concentration, parficularly at a concentration of between 30 and 50 mg per ‘
mmol, more particularly at 40 mg per mmoi of phospholipids. The modified antigenic AR
peptide is then added at a molar ratio peptide to phospholipids of between 1:30 and
1:200, particularly at a molar ratio of between 1:50 and 1:120, more particularly of 1:100.
Solvents are removed, for example through evaperation, and the resulting film hydrated

with sterile buffer solution such as, for exampie PBS.

Liposomes may also be prepared by the crossflow injection technique as described, for
exampie, in Wagner et al (2002) Journal of Liposome Research Vol 12(3), pp 259 — 270.
During the injection of lipid solutions into an agueous buffer system, lipids tend to form
“precipitates”, followed by self arrangement in vesicles. The obtained vesicle size
depends on factors such as lipid concentration, stirring rate, injection rate, and the
choice of lipids. The preparation system may consist of a crossflow injection module,
vessels for the polar phase (e.g. a PBS buffer solution), an ethanol/lipid solution vessel
and a pressure device, but particularly a nitrogen pressure device. While the agqueous or
polar solufion is pumped through the crossflow injection module the ethanolfipid
solution is injected into the polar phase with varying pressures applied.

The liposome still functions as an adjuvant and the peptide being sufficiently far away
from the bilayer can be processed alone and thus increases its immunogenicity as
compared to the palmitoylated antigen.

The free PEG terminus is covalently attached to a molecule of phosphatidyi-
ethanolamine (where the fatty acid can be: myristic, palmitic, stearic, oleic etc. or a
combination thereof) to function as the anchoring element. This supramolecular
structure may be anchored by reconstitution in lipcsomes consisting of phospholipids
and cholesterol (phosphatidylethanol amine, phosphatidyl glycerol, cholestero! in varied
molar ratios. Other phospholipids can be used. Lipid A is used at a conceniration of
approximately 40 pg/pmole of phospholipids.

in certain embodiments, the paimiioylated or pegylated supramolecular antigenic
constructs comprise a peptide having the amino acid sequence of B-amyloid. The
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and active fragments thereof.

For eliciting and preparing antibodies and for determining immuogenicity of the modified
AB antigenic construct a suitable animal selected from the group consisting of mice, rats,
rabbits, pigs, birds, efc, but particularly mice, especially C57BL/6 mice are immunized
with the antigenic peptide. immunogenicity of the antigenic construct is determined by
probing Sera samples in sutable time intervals after immunization using a
immunoassay such as, for example, an ELISA assay.

The monocional antibodies of the present invention can be prepared using classical
cloning and cell fusion techniques well known in the art. The immunogen {antigen) of
interest, is typically administered (e.g. intraperitoneal injection) to wild type or inbred
mice (e.g. BALB/c or especially C57BL/8 mice), rats, rabbits or other animal species or
- transgenic mice which can produce native or human antibodies. The immunogen can be
administered alone, or mixed with adjuvant, or expressed from a vector (VEE replicon
vector, vaccinia), or as DNA, or as a fusion protein to induce an immune response.
Fusion proteins comprise the pepflide against which an immune response is desired
coupled to carrier proteins, such as, for example, beta.-galactosidase, glutathione S-
transferase, keyhole fimpet hemocyanin (KLH), and bovine serum albumin. In these
cases, the peptides serve as haptens with the carrier proteins. After the animal is
boosted, for example, two or more times, spieen cells are harvested from the
immunized animals and hybridomas generated by fusing sensitized spleen cells with a
myeloma cell fine, such as murine SP2/0 myeloma cells (ATCC, Manassas, VA) using
the well-known processes of Kohler and Milstein (Nature 256: 495-497 (1975)) and
Harlow and Lane {Antibodies: A Laboratory Manual (Cold Spring Harbor Laboratory,
New York 1988)).

In a specific embodiment of the invention the antigenic construct according to the
invention, particularly a vaccine composition comprising said antigenic construct in a
pharmaceutically acceptable form, is administered in repeated doses, in particular in 1
to 15 doses, more particularly in 2 to 10 doses, even more particularly in 3 to 7 doses
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weeks. The immune response Is moniiored by taking Sera samples at a swtab%e time

after boosting, particularly 3 to 10 days after boosting, more particularly 4 to 8 days after

boosting and more particularly 5 to 6 days after boosting and determining the

immunogenicity of the antigenic construct using known methodology, particularly ane of

the commonly used immunoassays such as, for example, an ELISA assay

immunization with the antigenic construct according to the invention, but particularly
with a vaccine composition comprising the antigenic construct according to the invention
in a pharmaceutically acceptable form leads to a significant immune response in the
treated animal. Animals, but especially mice with therapeutic titers are selected for a
fusion of antibody producing cells, particularly B-lymphocytes with a confinuously
growing or immortal cell ling, such as a myeioma cell line. The cells are induced to fuse
by the addition of polyethylene glycol. Therapeutic titers are those which give a positive
result in an ELISA assay in a dilution of between 1:4000 and 1:6000, particularly of
between 1:4500 and 1:5500, more particularly of 1:5000.

The resulting hybrid cells are then cloned in the conventional manner, .g. using limiting
dilution, and the resulting clones, which produce the desired monoclonal antibodies,
cuitured,

The so obtained hybridomas are chemically selected by plating the cells in a selection
medium containing hypoxanthine, aminopterin and thymidine (HAT).

Hybridomas are subsequently screened for the ability fo produce monocional antibodies
against specific amyloid-associated diseases or disorders. Hybridomas producing
antibodies of interest are cloned, expanded and stored frozen for future production. The
preferred hybridoma produces a monoclonal antibody having the igG isotype, more
preferably the IgG2 isotype.

The polyclonal antibody is prepared by immunizing animals, such as mice or rabbits, or

any other suitable animal with supramolecular antigenic construct composﬁions of the



112 Claims 1. A monoclonal antibody including any functionally equivalent
antibody or functional parts thereof, which antibody, upon co-incubation
with amyloid monomeric peptides, particularly -amyloid monomeric
peptides such as, for example, A monomeric peptides 1-39; 1-40, 1-41,
1-42, or 1-43, but especially A1-42 monomeric peptides inhibits the
aggregation of the A monomers to higl molecular polymeric fibrils. 2. A
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1:100, particularly at a ratio of 1:100 with preformed high molecular
polymeric amyloid fibrils or filaments formed by the aggregation of amyloid
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especially A1_42 monomeric peptides, is capable of disaggregating the
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implanted for systematic release of the therapeutic composition, for example,
subcutaneously. Examples of liguid compositions inciude formulations adapted for
injection  intramuscularly, subcutaneously, intravenously, intra-arterially, and
formulations for topical and intraocular administration. Examples of aerosol formulations
include inhaler férmuiations for administration to the lungs.

The compositions may be administered by standard routes of administration. In general,
the composition may be administered by topical, oral, rectal, nasal, interdermal,
intraperitoneal, or parenteral (for example, intravenous, subcutaneous, or intramuscular)

routes.  in addition, the composition may be incorporated into sustained release



8. A monoclonal antibody including any functionally equivalent antibody or
functional parts thereof according to any one of claims 1 to 6, wherein the
aggregation inhibition and the disaggregation potential of the antibody,
respectively, is determined by thioflavin T (Th-T) fluorescent assay. 9. A
monoclonal antibody including any functionally equivalent antibody or
functional parts thereof, which antibogly, upon co-incubation with
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. any functionally equivalent antibody or™ '
ant-apoptotic compdunds, metal chelatofs, inhibitors of DNA repair such as pirenzepin
and metabolites, 3-aminc-1-propanesuffonic acid (3APS), 1,3-propanedisulfonate
(1.3PDS8), secretase activators, B- and y -secretase inhibitors, tau proteins,
neurotransmitter, B-sheet breakers, anti-inflammatory  molecules, “atypical
antipsychotics” such as, for example clozapine, ziprasidone, risperidone, aripiprazole or

olanzapine or cholinesterase inhibitors (ChEls) such as tacrine, rivastigmine, donepezil,



functional parts thereof according to claim 14, wherein co-incubation with
amyloid monomeric peptides and preformed high molecular polymeric
amyloid fibrils or filaments, respectively, takes place at a molar
concentration ratio of up to 1:100. 16. A monoclonal antibody including
any functionally equivalent antibody or functional parts thereof according
to claim 15, wherein co-incubation wih amyloid monomeric peptides and
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monoclonal antibody including any functionally equivalent antibody or

Admivtriien paifls geseseflywbieh rareptrigincarpointeyshe uriyrddegemations  for
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between 22 and 24, but especially 23, wherein n and m canno
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presgnhryibidan tihen mmgmcaﬂwummsmimmmgomer@wamﬁﬁmagemst inert
gasd¥lde not linearized amyloid species. 23. A monoclonal antibody,
including any functionally equivalent antibody or functional parts thereof
according to any of the preceding claims, which antibody or fragment

The lphasrtacantal m@n@nrseﬂimitﬂa@mndiag@?ﬁhﬁitw@fp%t@aabé&wbémelr@@% as,

t 1 10 8, partlcularl t Ieast a ou 1 x 10-6 to at lea

for SRR b S R AR R R e o e, Furtner
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invelfRH 8B dbxt 10 fis e iRisgLlkedoes not show any significant

cross-reactivity with amyloid precursor protein (APP) 24. A monoclonal

antibody, including any functionally equivalent antibody or functional parts

thereof according to any of the preceding claims, which antibody or

fragment binds to an Ap fiber, fibril or filament with a binding affinity of at

least about 1 x le to at least about 1 x 10-9, particularly of at least about 1

x 10-7 to at least about 1 x le, more particularly of at least about 1 x 10-8

to at least about 1 x 10-6, even more particularly of at least about 1 x 10-8
tNn at leact ahniit 5 v 10-A



117 but, preferably does not show any significant cross-reactivity with
amyloid precursor protein (APP). 25. A monoclonal antibody, including
any functionally equivalent antibody or functional parts thereof according
to of the preceding claims, which antibody or fragment exhibits an binding
affinity to an Af3 fiber, fibril or filament which is at least 5times, particularly
at least 10 times, more particularly at,least 15 times, higher than the
0 n i inclugi
e e R S R e

detgstigrardidizgrasifspbarithasseieier disessrainy contijoacTor éragngsmg a
predidpoditidhas isrRgerRoRUAs HRHORs SIRR0oF SIARRNNFUSH R oring minimal

I_’eS|conL iLmatlonal transition, recognition of and direct binding to an epitopic
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A1-39, A1-40, and/or A1_41 monomeric peptides. 28. A monoclonal
antibody according to claim 27 including any functionally equivalent
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100 fold enS|t e to-am 0|d peptide, A1l-42 as compared to A1.38,
SR BTS2 POBHETP PTG, ARV GaRTURTD, rredt to an
eplfagg@gﬁammmemgemsmememﬁepmm iﬁ@iuﬁ&admmglmgahe sample
or ?%&5@99‘% B ANg t&q{g&gsﬂzg a0k nﬁtéog Suév"f‘lgeé]rg into
ibody or functional parts thereof, as a hig |nd|n
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antibody is capable o he total a olu
COW&W@@&W&HMHE&W@MMWapncmsesqﬂefb@w@mtmaaand aggregate

confpigding &rapiraliseres 9arRNAtIeRRMRATINHEEEd SORCERY W%r is at
nskﬁ}%olutﬁoe A in the brajn. 31. A moné)clonal antlboo&y according to any of
BYE IR 7RI AT RSRTERIRT FReas6RlSPAg I Rent antibody or
functional parts thereof which antibody is capable of dlsruptlng plaques

Morliidesieasinehe alas aL%aﬁ’; i gﬁ 158&, eﬁta”!ﬁwug’l‘;'%r%body or

mamma ut espeCIa?Iy uman surrering rom |sease or con
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unct s.thereof, which antibody decreases the plague load in the

epitgREIAT) ’[ PSP IR SRIG'S P S4L: Whigh mswﬁamemﬁﬁb? ggmple
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anﬂ%%{ﬂmgwg Eﬂéhﬁ@iﬂ%‘ﬁtﬂ rrtigen fedgatiomndrmengiesise ebpiaigedetettiog the

formfiin ef #R %MOWBQP&F%%WWQQ%@%W&&%rHlaBbsence of the

suffering from a dlse se or condition leading to an increased plaque load
ammtﬁrﬁf ?3 r;f:omplex w the presence or absence of amyloid antigen in the sample
or specific body part or area, optionally comparing the amount of said immunological

complex to a normai control value, wherein an increase in the amount of said aggregate



34. The antibody according to claim 31 including any functionally
equivalent antibody or functional parts thereof, which antibody reduces the
amount of plagues in the brain by at least 10 %, particularly by at least
15%, more particularly by at least 20%. 35. A monoclonal antibody
including any functionally equivalent antibody or functional parts thereof,
which antibody incorporates at least gge of the properties selected from

coniparefotP £ pRssiNEoairaDUsRuAiNIcaRID RN, sirppafieaaiey RRUGHRS: Afom a
conformé\ 'oln | transition, recognition of and direct binding to an epitope,

. |
mm%ﬁi&%\rﬁ?a Eotiformational discontinuous epitope in the 14-23,
particularly in the 14-20 region, preventing or slowing down the formation

; id: ' [ luble Af3 in the ...
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acoRIEgES iinenvarian ramiARehieked dvils asgnaitkeremaryspesifiitpinding of
a mBHb&BRECiAbLEdYBP RINGHRR H=YrA: Maredthsald éﬁ%’g%@?hé@z‘rﬁwoid protein

. _monoclonal antibo P/a(_:cording tq claim 35 including any functionally
n aé&‘ﬁﬁ&%ﬁe‘?{t'ﬁrﬁfﬂowg B? HHLABR AT PIHREHRS E8MRJRiIEha:PRRFSEE Dody Part or body
arearsumpEraie soaddatit Hepantidoldrinidgdennt congse: pati ewlanyiideamidh binds

re particularly at least 5, 6, 7,0r 8, but cially all of the ahove.
on G BT L B b SRRSO U
formm:imr_’:w M@ﬂ%k@m@aﬁb@d@@iﬁg rﬁt_;ﬁq‘nahp_ﬁolr; dﬁéjfe diff;imt_\itﬂmmfaﬁmynpiex
andf%?&%%iﬁg_ ahd binds featdeagtone distngt binding Sife.par AL IO G the
least two distinct binding sites on the amyloid protein wherein the 'said at

Presence HePbrents &f RAANAAHIRR IBINARASIRIG o FiRficasiseaier area,
optigmaifjocaeipaasite ansbahteAdINoreNsRILIKEl BN IR 18I duaSafter onset

respectively, predominanily involved in the binding of the antibody, .
of th Beatment, Rereln A eRiASR (B MR BT AT, SR AORIEGRImdicates that
saidrpsihné amathighnepthetiisifdistictdipdisiysite thd geatmedrihe at least two
consecutive amino acid residues, constituting the second distinct binding
site, are -Phe-Phe- embedded within the following core sequence: - Xaai -

Biolgaical samples thal meyhe uead indhe dixeposik sienamyioidissrsiriatetidisease
or WHEHUND REIHIAGHBEREGEI PRAGIEPBY I OO UBCAmMPIIRIDES EHSIASH. §iBase or
é_]}zig anqlrf\r : X‘ﬁ)alz IS an amino accg}#es due sele(;ted from the %roup .
o SR b ing ATRY 0B SO Y SEASE dCi R P RERELOE A PHREICting
respgraiyeoeRsprSmgatimt Hisa Amat@anbndiAa Xadidsyaor amimockeidcomposition
acccgﬁ:ﬁ@"ﬁ) %ﬁ!&? W&Ef&%ﬁ?ﬂ%@gcﬁ‘%@@ ri@@n%%fo\(g%%e i i?é% 21%‘8 eﬂt’:\!ﬂn%t 'such

n
Phe, and lle; Xaas is an amino acid residue selected from up

as seffprRipRNBIsal, tastricaesrrinas xateus Serahimapaeidiuddyrphatic fluid
and $REMebirase (B BERIRSOBIBE VB HLY 3R P orRRKM SIRBYAASS, brain,
cardgggi%lrjevggcl;% é?%gs%rg. qggrgég‘y n%%%@riﬁiggp%é’eﬁgg é}s pabégr?ce of the amyloid
antigen in a sampie any immuncassay known to those of ordinary skill in the art (See
Harlow and Lane, Antibodies: A Laboratory Manual (Cold Spring Harbor Laboratory,
New York 1988 555-612)) may be used such as, for example, assays which utilize
indirect detection methods using secondary reagents for detection, ELISA's and
immunoprecipitation and agglutination assays. A detailed description of these assays is,
for example, given in WO96/13590 to Maertens and Stuyver, Zrein et al. (1998) and

WQO06/29605.

For in sifu diagnosis, the antibody or any active and functional part thereof may be
administered to the organism {o be diagnosed by methods known in the art such as, for



38.A monoclonal antibody including any functionally equivalent antibody
or functional parts thereof, which antibody recognizes and binds to at least
one distinct binding site, particularly to a least two distinct binding sites,
more particularly to at least three distinct binding sites on the f3-amyloid
protein wherein said distinct binding sites comprise at least one and at
least two consecutive amino acid residues, respectively, predominantly

exa:t'ﬁ}ﬁig\,’eiﬂti%\@ﬁolﬁ@q iRFNaK8, %Hgléggﬁtdﬁgg [el Wxﬁé%éf&!ﬁ%?; %?‘?eggg%qéggt‘:iﬁj%cﬁon
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Lys - Leu - Xaa3- Xaar Xaa6-Xaa6- - Xaa7 - Xaa8 - wherein Xaa2 is an
I id_resi e fron comprising.Asn and Gln; .
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_.and lle Xaa6 is an amino acid residue selected from the group comprising
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amino.acid residue selected from t r ompyisin u and Asp, Xaas
E R L R S S
to ﬁ‘rm'&/rﬁﬁéﬂﬁ.sém #minera_cinpwl&mes@tg&ﬁ;@(aaﬂic)(aﬁﬁpé@aaénﬁaﬁsmscent,
lumMSENRIMRE EhASHBQE L IEHNG QU0 ARy _EW§@QWe§"%%Uﬁ5i§§t§U ﬁ%s[ colloidal

compared to the -His- and the -Lys-Leu- binding site. 39.A monoclona
gol%ﬁﬂf&tymmaemg@éﬁméﬁéwwﬁvam AnRsdyserimalomwst @irtgpes of
assH#ySed, With Chorn URAENOMRC EaRivas 20HNled tableast pRRISIRIMELseful when

diglan?m site Paﬁtlcular% t§ %Igaﬁt two di tlnlptﬁgé?dln?ﬁsnes, mqr%

Al A al S e BXPIAFE e AistREP it o SRS PiRe "SRR HrBERRromes,
aﬁhm@‘r@hqg’mi@dma dingisitesicomtirise utd e peivine andrptdeasititeanethod
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the 121 binding of the antibody, wherein the at least two consecutive
polygians anfhcdisnand ifniyaifigd rrbdnRalRyredia® -Phe-Phe- and

the at least one amino acid residue is -His- embedded within the following

core sequence' - Xaal - His - Xaa3 - Xaa4 - Xaas -Xaa6 - Phe - Phe - '
ARV RS oFa b oIk RO R ot [EXGIRE i orpoeled
subsfengesupatdmpe singafiistyNen ji@inyrogdndmeLitaas Fetaiarino Geid second

residye igi I '
antibRREY ?ﬁj@%ﬁgﬁéﬂg}eﬁéﬁf HOUR UgI0kASD G %ﬁé@%ﬂgﬁ%g}ﬁd lfiyestected

_amino acid resi ed from'thie group comprising
WIthaghgaga@Bed third substance having an affinity for the second substance conjugated to

the antibody. For example, the antibody may be conjugated to biotin and the antibody-
biotin conjugate detected using labelled avidin or streptavidin. Similarly, the antibody
may be conjugated to a hapten and the anfibody-hapten conjugate detected using
fabelled anti-hapten antibody.

Those of ordinary skill in the art will know of these and other suitable fabels which may
be employed in accordance with the present invention. The binding of these labels to
antibodies or fragments thereof can be accomplished using standard techniques
commonly known to those of ordinary skill in the art. Typical techniques are described
by Kennedy, J. H., et al.,1976 (Clin. Chim. Acta 70:1-31), and Schurs, A. H. W. M., et al.



Xaab is an amino acid residue selected from the group comprising Ala,

Val, Leu, Ser and lle; Xaas is an amino acid residue selected from the

group comprising Ala, Val, Leu and lle Xaa7 is an amino acid residue

selected from the group comprising Ala, Val, Leu and lle Xaas is an amino

acid residue selected from the group comprising Glu and Asp, Xaa9 is an

amino acid residue selected from the.7group comprising Glu and Asp, and

hgtel ' TaloJe:Tel! [ aa3, Xaab, Xaa/, Xagb an
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functional parts thereot, which antibody recognizes and binds to at least

one distinct binding site, particularly to a least two distinct binding sites,
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AR B B e W S T RGN e
Sucga%ét&ﬁW@ﬁﬁ*‘fﬁe%@ﬁ%}ﬁmm@mtaaohamﬁm,ir@ecamsuwm is an

amino acid residue selected from the group comprising Glu and Asp,

a7 is an amjno acid residue selected from the group comprising Glu
An aa)&r?eé“/i@%e %ﬂ%@?&ﬁ?%ﬁ?ﬂh&%{ﬂfﬁé@ﬁ%?%&é@?%ﬁ@?’%ﬁ@%ﬁ@gause
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¢ 0 t -Lys-Leu and.the -Phe-Phe- bindjn .
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betwprib i entibedyicd thetstabieofioaotsingntibody eubgdirentnt thiadsesent
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binding sites, more particularly to at least three distinct binding sites on
eachy SPeg ol P ADHERD 8 P G Bk A e e i ffeared fedhgrein s

a "detesiandritdedyt and donsteativbsaidipaincidagtddrs, kerIesEelY. herain as 2
W redami ly yol | inding.of the antibody, wherein the first of

o o o oL R R AR, e as
eithsh thCBtidinPotpsurtbedgetestaryantibodyarththersersimhal traibblsast the

prestv? iROBRRSVEYA ASINBAGd Jositugs c’gf&m?&sﬁ’@8@@’6{9%&&&%&%%?&%%: in a
inglng.amin residye |§ -His- embedded within the following core sequénce:
singie assay. One embodiment of the present invention thus uses the double antibody
sandwich method for detecting amyioid antigen in a sampie of biological fluid. in this
method, the analyte (amyioid antigen) is sandwiched between the detector antibody and
the capture antibody, the capture antibody being irreversibly immobifized onto a solid
support. The detector antibody would contain a detectable label, in order to identify the

presence of the antibody-analyte sandwich and thus the presence of the analyte.

Exemptlary solid phase substances include, but are not fimited to, microtiter plates, test
tubes of polystyrene, magnetic, plastic or glass beads and slides which are well known



-His - Xaa2 - Lys - Leu -Xaa4 - Phe - Phe - Xaa6 - Xaa6 - Xaa7, - wherein
Xaaz is an amino acid residue selected from the group comprising Asn
and Gin; Xaa4 is an amino acid residue selected from the group
comprising Ala, Val, Leu, norleucine, Met, Phe, and lle; Xaa6 is an amino
acid residue selected from the group comprising Ala, Val, Leu, Ser and lle;
Xaab is an amino acid residue select from the group comprlsmg Glu

in ABIARRPofl gt ﬂﬁﬁmﬁ@é&@gy%gfﬁr\?gﬂgu‘?nﬁu%%tg gsggos RS §r coupling

comprising Glu Asp, an amino aci ues
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Phe-Phe- hinding site. 42.A monoclonal antibody.including any
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Whereln the first of the at least two consecutive amino acid residues
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Phe - Xaa5-Xaa6- Asp. - wherein Xaal is an amino acid residue selected
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acid residue selected from the group comprising
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the immunological complex correlates with presence or absence of amyloid antigen.



amyloid protein wherein said 4 distinct binding sites comprise one amino
acid residue and two consecutive amino acid residues, respectively, which
residues 124 are predominantly involved in the binding of the antibody,
wherein said 4 distinct binding sites are located in close proximity to each
other on the antigen, separated by at least one amino acid residue not
involved in antibody binding or to a significantly smaller extent as
EXAMPLERJ to said one amino acid residue and said two consecutive amino
acid residues of the 4 distinct binding sites thus forming a conformational
discontinuous epitope. 44.The monoclonal antibody according to claim 43
AntigengdisghioyrissomavatMendvideat Amimstigsor functional parts thereof,
wherein the first of the two consecutive amino acid residues
predominantly involved in the hinding of the antibody are -Lys-Leu-, and
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than stepwise solid-phase synthesis incorporating the modified amino acid ©-

fluorenylmethoxycarbonyl (Fmoc)-Lys(Pal)-OH. This new approach improves coupling
efficiency and gives a product of considerably higher purity. Thus, the orthogonaliy
protected amino acid Fmoc-Lys(Mtt)-OH was attached to a Wang resin using [2-(1 H-
benzotriazol-1-y})-1,1,3,3-tetramethyluronium hexaflucrophosphate] (HBTU) coupling
chemistry. The Fmoc group was removed using 20% piperidine in DMF and a second
residue of Fmoc-Lys(Mtt)}-OH was coupled. Standard automated peptide synthesis
using Fmoc/tBu chemistry and standard side-chain protecting groups was then used to
couple on the next 15 amino acids to yield a peptide sequence as given in SEQ ID
NOs: 1. Finally, the last two amino acids coupled were Fmoc-Lys(Mtt)-OH. The Mtt
groups were then selectively cleaved using 1% triflucroacetic acid (TFA) in
dichloromethane fo release a peptide fragment and then coupled to palmitic acid using
HBTU. After resin wash, the Fmoc group was femoved with 20% piperidine in
dimethylformamide (DMF) and finally simultaneous resin cleavage and side-chain
deprotections were carried out using TFA under standard conditions, Trituration from
cold diethyl ether gave the product as a white solid. Flectrospray mass spectrometry



121314151617181920212223 46. A monoclonal antibody according to
any one of claims 1 - 36 including any functionally equivalent antibody or
functional parts thereof, which antibody recognizes and binds to a
conformational discontinuous epitope as defined in any one of claims 37
to 45. 47. A monoclonal antibody including any functionally equivalent
antibody or functional parts thereof, which comprises the Light Chain
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NO: 8. 49. A monoclonal antlbody including any functlonally equivalent

antibody or functional parts thereof, which comprises both the Heavy

Chain Variable Region (HCVR) of SEQ ID NO: 8 and the Light Chain
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The supramolecular constructs described herein were uniguely synthesized using
standard Fmoc/tBu amino acid side-chain protections. Typically, pegylation of peptides
results in mixtures of regioisomers. Herein a convenient method for the site-specific
attachment of a PEG-lipid conjugate to both the C- and N- terminus of AR is
demonstrated using partially protected peptides.

For those peptide sequences containing internal Lys or His residues (1-16, 1-16A14,
22-35), an orthogonally protected Lys(ivDde) was added to each terminus. An additional
Gly was added to the C-terminal to facilitate synthesis, The Fmoc group was removed
with 20 % piperidine in DMF and N-acetylated using acetic anhydride. Selective
cleavage of the ivDde groups was achieved with 3 % hydrazine hydrate in DMF for one
hour. The 2-chlorotrityl resin was favored over the more widely used Wang resin since
the former proved to be much more resistant to hydrazinolysis. Furthermore, the 2-
chiorofrityl resin is extremely acid sensitive and thus, unlike the Wang resin, enables the
~ isolation of protected peptides. Indeed, it was necessary to perform the coupling
reaction in the solution phase as coupling of the resin-bound peptide to the pre-
activated pegylated lipid reagent DSPE-PEG-SPA did not give rise to any coupling
product. Thus selective cleavage from the resin under mild conditions (acetic acid /
trifluoroethanol / dichioromethane, 1:1:8, 1h, rt) gave the internally protected peptides.



Region (HCVR) has an amino acid sequence that is 90%, 91%, 92%,
93%, 94%, 95%, 96%, 97%, 98% or 99% identical to the sequence given
in SEQ ID NO: 8. 53. A monoclonal antibody according to claim 50
including any functionally equivalent antibody or functional parts thereof
wherein the Light Chain Variable Region (LCVR) and the Heavy Chain
Variable Region (HCVR) together hagg an amino acid sequence that is
85%, 86%, 87%, 88%, 89%, 90%, 91%, 92%, 93%, 94%, 95%, 96%,
Sl ZW %05/%% 99% identical t he %e uence en 1%8 Q ID NOs: 7 and
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roperties of an antibody produced by hybridoma cell line EJ 7H3,

pur éposited on December 08, 2005 as DSM ACC2756. 60. A monoclonal
antibody including any functionally equivalent antibody or functional parts
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functional parts thereof, which antibody has been raised against a
supramolecular antigenic construct comprising an antigenic peptide 128
corresponding to the amino acid sequence of the -amyloid peptide,
particularly of -amyloid peptide A1_15, A1-16 and A4-16(ao4), modified
with hydrophobic moieties such as, for example, palmitic acid or a
hydrophilic moiety such as, for examgie, polyethylene glycol (PEG) or a
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lynucleotide comprising a nucleotide sequence encoding a monoclonal
antibody including any functionally equivalent antibody or functional parts
thereof, comprising a) at least the nucleotide sequence of the light chain
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contiguous nucleotides, and at least 50 contiguous nucleotides. 67.A
polynucleotide comprising a nucleotide sequence encoding a monoclonal
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Hybridomas producing antibodies of interest are cloned, expanded and stored frozen for
future production.

The antibody was isotyped by a commercially available mouse monocional isotyping kit
and the stable clone was adapted to serum free medium and placed in a bioreactor for
antibody production.

The preferred hybridoma produces a monocional antibody having the IgG isotype, more
preferably the 1gG1 isotype.

3.2  Manufacturing of mAbs raised against Pegvlated PEG-AB1.1s ABs. 11, ABoz3s and
ABau40 Supramolecular Antigenic Constructs:

Liposomal antigens were prepared as described (Nicolau et al., 2002, PNAS, 998, 2332-
37). The sequences PEG-AB .16, ABs. 11, AB22.35 and APas.sg (Figure 1} were reconstituted



129 contiguous nucleotides, at least 45 contiguous nucleotides, and at
least 50 contiguous nucleotides. 68.A polynucleotide comprising a
nucleotide sequence encoding a monoclonal antibody including any
functionally equivalent antibody or functional parts thereof, comprising a)
at least the nucleotide sequence of the heavy chain variable region of
SEQ ID NO: 11 b) a nucleotide sequgnce that differ from the nucleotide
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Newrote d#@83) at least 30 contiguous nucleotides, at least 35 cont?guous
nucleotides, at least 40 contiguous nucleotides, at least 45 contiguous
nucleotides, and at least 50 contiguous nucleotides. 70.A polynucleotide
The lip@sidndusedidotiissdyu dreaddiiion fbpdizesyiers ngighedtidthe resutting

hybrREGLIRNSR e LIBRELHARID ARniSnal manner, e.g. using limiting dilution. 1gG
producing hybridoma clones were selected and tested for their specific binding to the
AB+42 peptide by ELISA and the resulting clones, which produce the desired monoclonal
antibodies, cultured.

The so obtained hybridomas are chemically selected by plating the celis in a selection
medium containing hypoxanthine, aminopterin and thymidine (HAT).

Hybridomas are subsequently screened for the ability to produce monocional antibodies
against specific amyloid-associated diseases or disorders. Hybridomas producing
antibodies of interest are cloned, ekpanded and stored frozen for future production. The
preferred hybridoma produces a monocional antibody having the 1gG isotype, more
preferably the IgG1 isotype.

EXAMPLE 4: Specificity Determination for antibody mACI-24-Ab4

To analyze the specificity of the antibody mACI-24-Ab4, different concentrations of pre-
formed Amyloid 1-42, 1-40 and 1-38 fibrils were blotted onto Hybond ECL Nitrocellulose
Membrane (Amersham Biosciences). After blocking with 10% dry milk and 0.7 % Tween



130 71. A polynucleotide according to claim 70, wherein said nucleotide
sequence hybridizes under conventional hybridization conditions,
particulary under stringent hybridization conditions, to a nucleotide
sequence according to any one of claims 66 - 69. 72. The Light Chain
Variable Region (LCVR) of SEQ ID NO: 7. 73. The Heavy Chain Variable
Region (HCVR) of SEQ ID NO: 8. 74, A polynucleotide encoding the Light
20, GhaibMaiahi RagiOR 4G RHOLS Ridko A el
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.any one of ¢claims 1 to 65 in a therapeutically effective amount. 77.
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fiimoptionally further comprising a pharmaceutically acceptable carrier. 78. A
composition according to claims 77 comprising the monoclonal antibody in
a therapeutically effective amount. 79. A composition according to any
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1,3-propanedisulfonate (1,3PDS), secretase activators, - and y -secretase
inhibitors, tau proteins, neurotransmitter,
-sheetbreakers,anti-inflammatorymolecules,or cholinesterase inhibitors
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on the native conformation of AR a comparison of the binding to linearized amyioid by
Western Biot or native amyloid on Dot Blot was performed (Figures 2a and 2b) |

Amyloid monomers were generated by dissolving AB1-42 peptide in HFIP and the
solvent evaporated under argon. Dried peptide film was stored at -80°C until use. For
preparation of monomers, the peptide film was resupended in DMSO fo a concentrafion
of 2.75pg/ul and diluted in PBS to 1pg/ul. For preparation of oligomers, dried peptide



83. A mixture according to claim 82, wherein the compound is a
cholinesterase inhibitor (ChEIs). 84. A mixture according to to claim 82,
wherein the compound is one selected from the group consisting of
tacrine, rivastigmine, donepezil, galantamine, niacin and memantine. 85.
A mixture according to any one of claims 80 to 84 comprising the
monoclonal antibody and/or the biolggically active substance in a
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and/or a functional part thereof according to any one of claims 1 to 65
and/or a pharmaceutical composition according to any one of claims 76 to
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92. A method for reducing the plaque load in the brain of an animal,
particularly a mammal, but especially a human suffering from a disease or
condition leading to an increased plague load in the brain comprising
administering to an animal, particularly a mammal, more particularly a
human in need of such a treatment, a therapeutically effective amount of a
monoclonal antibody any one of clairgs 1 to 65, or a composition
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one of claims 80 to 85. 93. A method according to claim 92, wherein the
detﬁﬁ‘éﬂféjioad in the brain is decreased by at least 20 %, particularly by at
least 25%, more particularly by at least 30%, even more particularly by
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or a mixture according to any one of claims 80 to 85. 98. A methods for
retaining or increasing cognitive memory capacity in a mammal exhibiting
an amyloid-associated disease or condition comprising administering to
an animal, particularly a mammal, more particularly a human in need of
such a treatment, a therapeutically effective amount of a monoclonal
antibody any one 136 of claims 1 to 65, or a composition according to any
one of claims 76 to 79, or a mixture according to any one of claims 80 to
85. 99. A method according to claim 98, wherein the monoclonal antibody

or the composition comprising the monoclonal antibody is administerd in a
tharanaiiticallyy effactinie amoirint 100 A hvhridoma ceall line characterized



101. A hybridoma cell line characterized in that it produces a monoclonal
antibody including any functionally equivalent antibody or functional parts
thereof which antibody has the characteristic properties of an antibody
produced by hybridoma cell line FP 12H3, deposited on December 01,
2005 as DSM ACC2752. 102. A hybridoma cell line characterized in that it
produces a monoclonal antibody inclggling any functionally equivalent
antibody or functional parts thereof which antibody has the characteristic
properties of an antibody produced hybridoma cell line FP 12H3-C2,
deposited on December 01, 2005 as DSM ACC2750. 103. A hybridoma
Tabtelkline characterized in that it produces a monoclonal antibody including
afy-functionaty-equivalent-anrtibody-or-functional-parts-thereofwhich

antibody has the characteﬁg?fauﬁﬂ? rties of an antibody prg:dhﬁﬁj

hybridoma cell lin&fPNigH 34gA /<Jepddit€iion Decthiviber 0%,2086 asKD (M)
mARBM AGIGRY51. Fo4Arhybridomarcet ine cheracterize

produces a mond
®XBnfibody or funct :
mADpeATsf an antibody pradseed hybridoma cell line ET 7E3, deposited

nsDecember 08; 20 DSM ACC ~105. A rido Il line

exchgltr)acterized in 1h2(J;1t| Jerouces a mozf%?b%bor} | artt oddié(llnc U m%bény 1.73E-08
mAked%dlg2equivalent antibody or functional parts thereof which antibody

exPas the charactefistic properties of an antibody psoguced hybiddama celkse ng

line EJ 7 epesited-on-December08,-2005 as DSM-ACC2756.- 137
avi‘?&ﬁ%ﬁgg‘%a cell line hybridoma cell line FP 12H3, deposited on
AbD@gember 01, 200565*DEMBAE@2752.58307 HybAdERedcellilit®03  3.5E-08

hybridoma cell ling 4~ 12H_3r_§3, dep ﬁi{ed on Pgﬁcember_O&SFZOOS ai_%s

DSM ACC2750. L08. Hybridoma cell line hybridoma cell line FP 12H3-02,

deposited on Degember 01, 2005 as DSM ACC2751. 109. Hybridoma cell

line hybridoma cell' Tine ET 7E3, deposited 6n December U8, 2005 as DSM

ACC2755. 110. Hybridoma cell line hybridoma cell line EJ 7H3, deposited

on December 08, 2005 as DSM ACC2756. 111. Method of diagnosis of an

amyloid-associated disease or condition in a patient comprising detecting
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fragment thereof'to an epitope of the amyloid protein in'a sample or in situ
To nAvkeHER derierdiatdiring Hdringing @riibadvons drecfimaatdibewy nraatively
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3b antibody according to the invention and as described herein before, which
)'antibody binds an epitope of the amyloid protein; (b) allowing the antibody
to bind to the amyloid antigen to form an immunological complex; (c)
TheSHRE0RY RALNFIANER BLINGAENBRIRUAR £ AMPLLRAA AAICBUSRING 1o « .
the presence or absence of the immunological complex witfi the presence
For §reapadneebatiemgiaitndaiihdrith (e stah fleor §55cilC fsdy ware dncuisated for
24h at RT with the gold-labeled antibody with the molar ratio of 1:100. Subssquently 5

ul of sample were incubated on the fresh glow-discharged Cu grid (mesh 200) covered

= thaat-it
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clonal antibody including any functionally equivalent N

with parlodium/C film for 45 seconds, washed 3 times with water and 1 times with 2%
fresh diluted and filtered uranyl acetate. Samples were stained in 2% uranyl acetate for
15-20 sec. Excess of stain on the grids was sucked and consequently air-dried. Three
grids of each sample were prepared. The grids were analyzed in transmission electron
microscopy Hitachi 7000,

The monocional antibody, mACI-01-Ab7 C2, binds directly to AR+, fibers. interestingly
the antibody exhibits no symmetric binding to axis of single fibers but binds to particular



112. Method of determining the extent of amyloidogenic plague burden in
a tissue comprising (a)obtaining a sample representative of the tissue
under investigation; 138 (b) testing said sample for the presence of
amyloid antigen with an antibody according to any one of claims 1-65; (c)
determining the amount of antibody bound to the antigen; and (d)
calculating the plaque burden in the fggsue. 113. A method according to
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etermined such t presence or absen%%of the immunological

R ol b VI e o LB 2o PRV HFIRS B2 aspeci
secmmyﬁmm%mhgaacpremspmﬁm t{pemfwmdeldraﬁsﬁ@@tﬁﬁwwﬁesss is

supBéﬁQ&‘dﬁﬁpWﬂhﬂ p@é:% E%%Rgﬁg{ﬂ@ ?ﬁg m@\éh OsrPdB C|f|§ %g%#}gon on

f a monoclonal ant or an acti ragment ereo tO an e
coniﬂ%ﬁ'fwo@%?b@éﬁiqw éfahkﬁlé Hrahitsidindiighs rigperdettostepmofd@ation of

the bﬂ%ﬁ;gfﬂﬁ@r §@Hi§s|§;ﬁ§ a gpﬁg@@@ gy part or body area suspected to

contain the amyloid antigen into contact with an antibody according to the
invention and as described herein before, which antibody binds an epltope
of the amyloid protein (b) aIIowing the antibody to bind to the amyloid

X e e R R Ml e laRter absence

The gprpretirs upfologhadieushslesbaitieshin prikeiting dBalstbee pflematization and
disaBHERHY 7 SAENRISIRESPRRIfic %‘P&S’d‘é@rﬁ?r%ﬁgty-grad;ent ultracentrifugation
(Rzepecki et al., 2004) which is based on the principle to distribute between differently
sized resulfing peptide fibers after incubation with and without antibodies foliowed by a
SDS-PAGE sedimentation analysis on a preformed gradient (OptiPrep™),
Simultaneous analysis of populations of preformed AR-fibers, disaggregation and
inhibition of aggregation properties of the co-incubated antibodies, and the binding of
the antibodies to the fibers are obvious advantages of this methods.

The monoclonal antibodies raised against ABs.1s (MACI-01-Ab7 C2), AB1.1sa14) (MACI-
02-AbB), ABi.15 (MACI-24-Ab4), ABz.as (MACI-11-AbY), and ABagag (MmACI-12-Ab11)
were all analyzed in disaggregating assays whereas the inhibiting of aggregation
properties were studied only for the monocional antibody mACI-02-AbS, mACI-24-Ab4,
and mACI-01-Ab7 C2.

For the inhibition of ABy.4; aggregation, AB4, monomers were incubated with mAbs at
two different molar ratios (molar ratio of monomer AR, thirty- or hundred-fold higher
than mAb) with the AR final concentration of 50 MM, After 24 hrs incubation at 37°C,
samples were overlayed over a discontinuous gradient of Optiprep™ and tubes were
spun at 259 000 g for 3 hrs at 4°C. 15 fractions were harvested (140 pl each), fraction
1 was the least dense fraction from the top of the gradient and fraction 15 is the densest
fraction from the bottom of the gradient. The pellet was also taken. The collecied
fractions were analyzed by SDS-PAGE with silver staining. The concentration AB:.4, for
inhibition assays was five times less than for disaggregation assays which decrease
amyloid aggregation kinetic and ensure measurement within the linear phase.



(e) comparing the amount of said immunological complex to a normal
control value, wherein an increase in the amount of said aggregate
compared to a normal control value indicates that said patient is suffering
from or is at risk of developing an amyloid-associated disease or
condition. 115. A method for monitoring minimal residual disease in a
patient following treatment with an angjpody or a vaccine composition
according to any one of the preceding claims, wherein said method
comprises: (a)b[inginfg the sample or a specific body part or body area
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Exa%ﬁ%d@ﬁ taﬁ&m MR GRBID 18 prdrated in aggregation assay containing
mACI-01-Ab7 C2 which showed a distribution of AB peptide over fractions 11, 12 and

13.

This was confirmed in a 2" experiment where mACI-01-Ab7 C2 caused again a shift in
bands for the majority (strongest band) from 14 to 13 and a significant solubilization of
the bands running in fraction 14 to peliet. This. rﬁeahs, that mACI-01-Ab7 C2 exhibits a
strong capacity to inhibit polymerization of AB peptide monomers into fibers and
revealed a specific binding fo the AS fibers (in fraction 13)

Similar observations were made when using antibody mACI-24-Ab4 and mACI-02-Ab6.
Without addition of mAb, AB peptide was aggregated after 24 hrs incubation time and
most of the protein was found in fractions 13 to peliet, (pellet, very iittle in 12),
demonstrating complete polymerization of the AB peptide monomers. Successful and
significant inhibition of aggregation should be resulted in smaller fibers or polymeric
soluble amyloid & (AR) protein, which should be found in fractions with lower density. in
the inhibition of aggregation assay, mACI-24-Ab4 caused a shift in bands for the
majority (strongest band) from 13 to 11 and 12 and a significant solubilization of the
bands running in fraction 13 to pellet whereas mACI-02-Ab6 caused a shif in bands
from 13 to 10 but additionally a complete inhibition of larger fiber formation (fractionized
in 13 to peliet). These data indicate that both mACI-24-Abd and mACI-02-Ab8 exhibit a



(c) detecting the formation of the immunological complex; and (d)
correlating the presence or absence of the immunological complex with
the presence or absence of amyloid antigen in the sample or specific body
part or area, (e) comparing the amount of said immunological complex
before and after onset of the treatment, wherein an decrease in the
amount of said aggregate indicates tat said patient has a high potential

ss:mﬁg b@a@w@srt@nmm:tp ﬁ@%@aﬂa&m o¥4ﬂﬁllﬁepﬁa§thi%tﬁﬁ@l@ﬂﬁi@%@% and
osis of.a ise nd condi comprising
revegn?%)gé Egcgg:crg&/?ﬁ &1 F Elg'ﬁ%"i“ as. afﬁ%@est kit according
to claim 114 comprlsmg a contalner holding one or more antibodies

in B ﬁ%gg r%gqigéstigbm gxs&%%; o hAsiyetions for Using ihe, aW&R:P %3 wed

to am antigen to form an immuno o ical

'argébm}ﬂ@gam @éf@@ﬂr@emearmgﬁmﬁaqéﬁrﬁnﬁhwle@hapmpmcéuom: 12-

Ab1HaHRIRISNARI RS RSSO dRR IMEHRRIO HraLERRMR!S q%rtﬁ%atsan&thbuz with
presence or absence o amyloid antigen. SEQUENCE LISTING <1

strongestignAkis; fhectipsst Meﬁ%&%ﬂ?&hm%w 4&@0@/&@&:@%@@5@9 mACH-
24-AHA QRRBIARE Sirohgdat 290acky hArmliSi0pIhMRARAHL 8 8 Habtide monomers
into %%O%mgléi 12-Ab11 has significant less inhibition properties than mACI-G1-Ab7
C2, to obtain this weak inhibitory activity a three times higher molar ratio was needed.
Still, minor inhibition can be observed when compared to mACI-11-Ab9 which was not
able to inhibit AB peptide fiber aggregation. All mAb revealed a specific binding to the
AR-fibers (for mACI-01-Ab7 C2 in fraction 11 + 12; for mACI-11-Abg in fraction 12 and

weak in 13; for mACI-12-Ab11 in fraction 11 and 12).
[n ail of the inhibition assays, peptide was detected in the bottom fractions. The non-
bounded mAb (37 kDa, 95 kDa and bigger than 120 kDa) appeared in the upper half of

the gradient (fractions 3-8 and 4-8, respectively).

8.2 Disagagregation of AR« fibers assav

Due to the incomplete fiber polymerization the distribution of ARy4 fibrils alone
demonstrates a broader range of fractions (11-15). Therefore demonstration of
successful and significant disaggregation properties of the antibodies when co-
incubated with the pre-formed fibers is more difficult than in the aggregation analysis.
Only shift in the majority of the fibers towards fractions of lower density but stilt within
the amyloid alone fraction range would indicate disaggregation activity; for amyloid
alone the major band is fraction 12. Addition of mACI-01-Ab7 C2 at molar ratio 1:100
showed no shift of amyloid fibers towards fractions of lower density (still between
fractions 11-15), but with a shift of the stronger signal within the fraction range from 12
to 11, when compared to amyloid alone. Despite non-optimal circumstances of
incompiete fiber formation, mACI-01-Ab7 C2 indicates low but detectable
disaggregation activities.
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In contrast, the co-incubation of preformed AR fibrils with mACI-02-AbS

demonstrated no shift of bands to lower density fraction when incubated with the same
amyioid peptide:antibody molar ratio like mACI-01-Ab7 C2. Only when a three times
higher molar ration of 1:30 was used amyloid fibers shifted from 12-15 (amyloid alone
without antibody co-incubation) to fractions 11-15. Therefore it seemed that mACI-01-
Ab7 C2 has slightly higher disaggregation properties than mACI-02-Ab6.

The detection of bands corresponding to mAb in the lower half of gradient fraction
demonstrates binding of mACI-02-Ab6 and mACI-01-Ab7 C2 to AR« fibrils (fraction 11
to 15 for both mAb).

The disaggregation properly of mACi-01-Ab7 C2 couid be confirmed in a further
experiment, where complete fiber polymerization could be demonsirated by the
distribution of ABy42 fibrils in the absence of an antibody in fractions 13 to P (peliet).
Here shifts of fibers towards fractions of lower density indicate disaggregation activity of
molar ratio 1:100 showed a shift of the majority of amyloid fibers from 13 to 12 and
additionally a shift of the band with the lowest density from 13 towards 11. Therefore
mACI-01-Ab7 C2 indicates also a strong disaggregation activity.

The detection of bands corresponding fo mAb in the lower half of gradient fraction
demonstrates binding of mACI-01-Ab7 C2 to AB1.4 fibrils (fraction 11 to P) whereas
bands corresponding to mAb in fractions 4 to 7 indicating unbound antibody.

To summarize these results it could be successfully demonstrated that the monocional
antibody mACI-01-Ab7 C2 targeting amyloid AB-peptide binds to pre-formed fibers and
is capable to inhibit in vitro aggregation from monomeric AB-peptides to fibers and

disaggregate pre-formed fibers.

Similar observations were made when using mACI-24-Ab4. Similar fo aggregation
assay, complete fiber poiymérizaﬁon could be demonstrated by the distribution of AB14,
fibrils alone in fractions 12 to P (pellet). Here shifts of fibers towards fractions of lower
density would indicate disaggregation activity of the antibody, when co-incubated to pre-
formed fibers. Addition of mACI-24-Ab4 at molar ratic 1:100 showed a shift of the
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majority of amyloid fibers from 12 to 11. Therefore mACI-24-Ab4 indicates also a strong

disaggregation activity.

EXAMPLE ©: Fluorescent Assay fo assess Inhibition of AR Filament
Aggrégation and Disaggregation of preformed Ay, Filaments by co-incubation
with mAb

BIS-ANS fluorescent assay

To assess the inhibition properties of the mAb the BIS-ANS (LeVine, 2002) fluorescent
assay was used which specifically detects the monomer or non-fibrilious population of

ABs.4o filaments. Before fluorescent measurement, AB1.4; monomers were pre-incubated
with either buffer, served as control, or mAb (molar ratio 1:100, mAb vs. AB4 peptide)
for 14 hours at 37°C. Relative fluorescent units were automatically recorded and resuits

were expressed as changes to the control in percentage.

mACI-02-AbS showed a slight inhibition capability when compared to the control (125.8
+ 28.5% vs 100 = 28.5%). mACI-01-Ab7 C2 seemed to have weak activity (108. 0 +
30.0%) and no improvement compared 1o the control could be observed with the mAb
mMACI-11-Ab8 and mACIH-12-Ab11 (83.5 + 21.9% and 73.2 + 47.7%). This result
confirms the ultracentrifugation data, in which mACI-01-Ab7 C2 exhibits larger inhibition
capacity than mACI-11-Ab% and mACI-12-Ab11.

EXAMPLE 10: Thioflavin T (Th-T) fluorescent assay

To measure both inhibition of aggregation as well as disaggregation properties of the
mAb the Thioflavin T (Th-T) fluorescent assay was used which specifically binds to
fibrillar AB14; molecules and subsequently the fluorescent emission intensity correlates
with the amount of ARy, filaments present in the solution.

Before fluorescent measurement, ABs42 monomers were pre-incubated with either
buffer (control), or mAb (molar ratio 1:100, mAb vs. ARy peptide) for 48 hours at 37°C.
Relative fluorescent units were automatically recorded and results were expressed as
changes to the control in percentage.
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mACI-01-Ab7 C2 showed a significant inhibition capability when compared to the

control (11.03 £ 20.7% vs 100 + 40.5%). This result confirms the ultracentrifugation data,
in which mACI-01-Ab7 C2 exhibits inhibition capacity.

To measure the disaggregation properties of the mAb the Thioflavin T (ThT) fluorescent
assay was used which specifically binds to fibrilar AB14> molecules and subsequently
the fluorescent emission intensity correlates with the amount of ABy filaments present
in the solution. Before measurement, AR fiber were preformed for 7 days (at 37°C in
PBS, pH 7.1) and then subsequently co-incubated with mAb or buffer (negative control),
for 24 hours at 37°C at molar ratio of 1: 100 (mAb vs. ARz ). Relative fluorescent units
were automnatically recorded by an ELISA microtiter plate reader and resulis were
expressed as changes to the control in percentage. |

in accordance with the ultracentrifugation data mACI-01-Ab7 C2 showed also in the Th-
T disaggregation test in two independent experiments the best properties with 35 + 11%
and 64.57 + 13.58% (vs 100.0 + 15.37%), respectively, disaggregation power over the
control.

mACIH-24-Ab4 also showed significant disaggregation properties (62.99 + 10.34% vs
100.0 £ 10.03%,; p<0.0001) in the Th-T assay.

mACI-11-Ab8 was somewhat less active with 28 + 14%, whereas ACI-02-Ab6 and ACI-
12-Ab11 did not exhibit significant disaggregation properties (17 £ 12% and 13 = 11%
respectively).

When summarizing ultracentrifugation and fluorescent assays mACI-01-Ab7 C2, mACI-
01-Ab6 and mACI-24-Ab4 showed bi-functionality capacities to inhibit fiber aggregation
and to shorten pre-formed AR -filaments in centrifugation experiment which could be
confirmed by fluorescent assay. Additionally, centrifugation experiment demonstrated
specific binding of the mAb fo amyloid fibers.

mACI-11-AbS showed significant lower inhibition capability in ultracentrifugation, when
compared to mACI-01-Ab7 C2 even it was three times higher concentrated, which couid
be confirmed by BIS-ANS assay. For the disaggregation analysis mACI-01-Ab7 C2
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demonstrated in both centrifugation analysis and ThT assay properties to shorien

preformed Afis; filaments. mACI-02-AbS, three times higher concentrated in
centrifugation experiment, was also positive in both assay but much stronger in
centrifugation experiment.

From the above results it is evident that that mACI-01-Ab7 C2 and mACI-02-Ab6 are the
only antibodies showing activity in terms of bi-functionaiity in interacting with AR
filaments, inhibition of aggregation and disaggregation of preformed fibers.

EXAMPLE 11: NMR and Fiuorescence Characterization of the interaction of mACI-
01-Ab7 C2 Monocional Antibody with **C-labeled B-Amyloid 1-42 Peptide

To evaluate the potential mechanism by which the mAb solubilize pre-formed fibers or
inhibit fiber formatidn, a head-to-head-experiment between Th-T fluorescent assay and
soiid-state NMR of U-">C Tyr10 and Val12-labeled B-amyloid 1-42 peptide was
performed (Figure 4). Therefore the aim of this investigation was to follow the B-sheet
fransition by solid state NMR spectroscopy in the B-amyloid peptide and in the presence
of the monoclonal antibody and to directly compare this with disaggregation capacity
measured by Th-T fluorescent assay.

Solid-state NMR spectroscopy not only detects a transition in the secondary structure,
but it also allows fo localize the domains of the AB14r-peptide which dominate the
structural transition. Solid-state NMR has proven its applicability to the problem as it has
contributed to the structure determination of the ABigp-fibres (Petkova et al., 2004,
Petkova et al., 2002). In particular the correlation of the "*Cq and **C chemical shift with
the secondary structure (Cornilescu et al., 1999, Luca et al., 2001, lwadate et al, 1989)
is a valuable tool to test changes of the secondary structure within a peptide.

The synthesis of the peptide labeled including a **C pre-labeled valine at position 12
(**Val) and a °C pre-labeled tyrosine at position 10 ("®Tyr) was performed by an Fmoc
synthesis protocol. Identity and purity of the peplide were confirmed my MALDI mass
spectroscapy. The labeled B-amyloid peptide (1-42) was used to generate fibers by
incubating the peptide solution in PBS buffer for 1 week at 37°C. The major problem,
the poor solubility of the amyloid B-peptide in PBS buffer, could be solved in the
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following manner: The pH value of the PBS buffer was temporarily increased by tiny

amounts of ammonia to dissolve the amyloid B-peptide. The original pH value of the
PBS buffer was reobtained by incubating the sample in the presence of a bigger PBS
bath using the volatile character of ammonia.

To measure the effect of the B-sheet breaking antibodies, solution of fibers were
incubated with the antibody for 24 hours at 37°C for both NMR and Th-T assay. For
real-time comparison an aliquot of the same solution was used for Th-T fluorescent
assay and the remaining solution was lyophilized for the NMR measurements.

After analyzing first the disaggregation capacities of mACI-01-Ab7 C2 by co-incubation
with pre-formed 13C-labeled amyloid B-fibers using Th-T fluorescent assay, it could be
shown that the mAb disaggregated the fibers by 38%. Then NMR spectra analysis was
performed.

To investigate the differences between PBS (control) and mAb incubation each
spectrum was deconvoluted using PeakFit (hitp:/mwww.systat.com/- products/PeakFit).
The fines were well matched by employing a mixed Lorentzian/Gaussian fitting
procedure, the results of which are shown in figure 4. The results are'sumr.narized in
Table 3 but the most obvious difference is the integral intensities of the two populations
that are needed to fit the double peak around 30-33 ppm. The peak at ¢33 ppm
corresponds to the beta sheet conformation of the fibers whilst that at 30 ppm is a result
of random coil conformation. The sample incubated in PBS showed most of the fabel in
a beta sheet conformation (81.7%) (Fig. 2 top) which is reduced when the sample is
incubated with mACI-01-Ab7 C2 (53.5%) (Fig. 4 bottom). The reduction in the
population of the beta sheet conformation with respect to the random coil conformation
as determined by study of the Val 12 CB is of the order of 35% and is therefore in close
agreement with that measured using fluorescence.



Homo sapiens <220> <223> antigenic peptide AS 22-35 <400> 4
Glu-Asp-Val-Gly-Ser-Asn-Lys-Gly-Al5-11e-lle-Gly-Leu-Met 1

95
PBS MACIOT-AD7-C2
%
Resonance | &  1SO | FWHH E‘; | |3 1SO|FWHH | % integral
nedra
(ppm) | (H2) IV opm) | | intensity
Intensity
Val CB =
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random

Tabie 3. Comparison of the fitted parameters for the two conformations of Val 12 CB.
The fitted chemical shifts for the two conformations are guite similar but the integral
intensities are very different, reflecting a reduction in the original beta sheet
conformation by approx 35% (1-(53.5/81.7)). This is in very close agreement with the
value obtained from the flucrescence measurement. '

To summarize these results it could be successfully demonstrated that the rﬁbnocldnal
antibody mACI-01-Ab7 C2 targeting the N-terminal 1-16 region of amyloid A{S—peptide'
binds to pre-formed fibers and is capable to inhibit in vifro aggregation from monomeric
AB-peptides to fibers and disaggregate pre-formed fibers, as demonstrated by density
gradient ultracentrifugation experiment as well by Th-T fluorescent assay. In addition by
binding of this antibody to pre-formed fibers, a transition from beta sheet majority to
random coil secondary conformation environment of Val12 could be induced. This might
be the potential mechanism by which fibers could be solubilized by binding of the
monocional mACI-01-Ab7 C2 antibody also because of the detailed analysis of Val 12
CB peak reveals reduction of beta sheet component by 35% which is in close
agreement with fluorescence data {38%).

Example 12: Functionality of mACI-01-Ab7 C2 on Amyloid Fibers

12.1  Modification of Conformation of A1-42 Fibers and Initiation of Disaggregation
after Binding of the mACI-01-Ab7 C2 antibody

in order to evaluate the mechanism by which the antibody is capable to disaggregate
preformed beta-amyloid (AB142) fibers a head-to-head comparison of Thioflavin-T (Th-T)
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fluorescent assay was performed measuring disaggregation and solid-state Nuclear

Magnetic Resonance (NMR) of U-'*C Tyrosine10 and Valine12-labeled AB1-42 peptide
analysing secondary conformation. The antibody solubilized 35.4 % of the preformed
AB1-42 fibers and simultaneously induced a shift in secondary conformation from beta
sheet to random coiled. The reduction in the population of the beta sheet conformation
with respect to the random coil is of the order of 35% and is therefore in close
agreement with that measured using fluorescence Th-T assay. These data indicate that
the binding of the antibody initiates a transition of the secondary structure which
potentially causes a destabilization of the paraliel intermolecular arrangement of the
beta sheets affecting a break of elongated fibers into smaller fragments.

12.2  Conformation-dependent Binding Affinity of mACI-01-Ab7 C2 anfibody

Since it is well known in the scientific literature that a proportion of the antibody-anfigen
binding energy can be used to a energy-dependent modification of the conformation of
an antigen ® a comparison experiment of the binding affinity of the mACI-01-Ab7 C2
antibody to the whole AR, protein and to a smalier, nine amino acid long, peptide
comprising the antibody's epitope was performed. For this comparison the affinities of
the antibody mACI-01-Ab7 C2 were analyzed by ELISA using biotinylated peptides
covering the complete aminc-acid sequence of the mACI01-Ab7 C2's epitope
(aminoacids 13-21 of the AB+.s, sequence, produced by Mimotopes and purchased from
ANAWA Trading SA) and a bictinylated complete AB1-42 peptide (Bachem). The
analysis was done according to the manufacturers (Mimotopes) instructions. The
antibedy binds with a 38.40% higher affinity to the peptide comprising its specific
epitope (aminoacids 13-21 of the AB. sequence) than to the whole AB1-42 protein, It
is therefore suggested that the difference in binding affinity energy was used for the
energy-consuming transition of the secondary conformation of the amyloid protein to
present the antigen in a more acceptable position for the antibody interaction. This may
explain why the affinity of the antibody is lower for the native (the whole amyloid protein)
than for the isolated subunit.
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EXAMPLE 13: Conformation-specific binding of mACI-01-Ab7 C2 to different

classes of Amyloid Protein

in order to evaluate the specificity of mACi-01-Ab7 C2 to different stages of polymerized
amyloid protein, monomeric and polymeric soluble amyloid, particularly, amyloid & (AB)
protetn, and fibrillic amyloid, an ELISA coated with these different stages of polymeric
beta-amyloid was performed. Monomers were prepared according to a modified method
published by 7, polymeric soluble amyloid, particularly, amyloid B (AB) according to ®,
whereas fibers were performed by incubation of amyloid (Bachem, Switzeriand) with &
final concentration of fug/ul in Tris/HC) pH 7.4 at 37°C for & days followed by a
centrifugation step (10,000 rpm for 5 minutes). Then amyioid polymers were coated an
an ELISA plates with a final concentration of 55ug/m! and binding affinity ELISA by
using an anti-mouse lgG monocional antibody (Jackson immunoResearch Laboratories,
inc.) labelled with alkaline phosphate was performed. The antibody binds with higher
affinity to polymeric soluble amyloid & (AB) protein (IC50 = 2.53nM) than to fibers (IC50
= 5.27nM) and with the lowest to monomers (IC50 = 8.3nM). These data indicate that
the antibody's binding is influenced beside its epitope by the conformation of the
different amyloid aggregates.

EXAMPLE 14: Epitope mapping of monoclonal antibody mACI-01-Ab7 C2

Epitope mapping of the monocional antibody mACI-01-Ab7 C2 was performed by ELISA
using three different peptide libraries. One library comprises a total of 33 biotinylated
paptides covering the complete amino acid (aa) sequence of AB1-42 (produced by
Mimotopes and purchased from ANAWA Trading SA), the secdnd library contains
biotinylated peptides using peptide 12 (aa12-20 of AB) from the first peptide library and
substituting each amino acid in the sequence by an alanine (see table 41 below), and
the third library contains biotinylated peptides 13, 14, or 15 (aa 13-21, 14-22 or 15-23 of
AB) and substituting in each case the last amino acids to an alanine or o a glycine for
aa 21 which is aiready an alanine (see table 5 below). A biofinyiated complete AB1-42
peptide was used as positive control (Bachem). Epitope mapping was done according
to the manufacturer's (Mimotopes) instructions. Briefly, Streptavidin coated plates
(NUNC) were blocked with 0.1% BSA in PBS overnight at 4°C. After washing with PBS-
0.05% Tween 20, plates were coated for 1 hour at RT with the different peptides from
the library, diluted in 0.1% BSA, 0.1% Sodium Azide in PBS 1o a final concentration of
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10 pM. After washing, plates were incubated for 1 hour at RT with the mACI-01-Ab7 C2

antibody or an isotype control mouse igG2b antibody, diluted to 10 pg/ml in 2% BSA,
0.1% Sodium Azide in PBS. Plates were washed agair} and incubated with alkaline
phosphatase conjugated goat anti mouse IgG for 1h at RT. After final washing, plates
were incubated with phosphatase substrate (pNPP) and read at 405 nm using an ELISA
plate reader.

it was shown that the monoclonal antibody mACI-01-Ab7 G2 bound specifically to
peptides 12, 13, 14 and 15 of the first peptide library. These 4 peptides comprise aa 12-
20 (VHHQKLVFF), 13-21 (HHQKLVFFA), 14-22 (HQKLVFFAE) and 15-23
(QKLVFFAED) of AB1-42 suggesting that the epitope lies in region 12-23 of AB. A
second library with alanine substitutions was used to determine the critical aa for
binding to peptide 12-20 (VHHQKLVFF). The binding of the mACI-01-Ab7 C2 antibody
is lost completely when aa 16, 17, 19 or 20 are substituted by an atanine, indicating that
these aa are absolutely critical for binding of the antibody to AB. The binding of the
mACI-01-Ab7 C2 antibody is partially lost when aa 15 and 18 are substituted.

The binding was also almost completely lost when aa 14 was substituted for an alanine,
indicating that aa 14 is also very impotant for binding.

Finally, a third library was used to determine whether aa 21, 22 or 23 are critical for
binding to the epitope. The binding of the antibody to aa 15-23 was reduced when aa 23
was substituted for an alanine, indicating that aa 23 is also impotant for binding. The
binding was partiéiiy iost when aa 21 was substituted for a glycine and slightly lost when
aa 22 was substituted for an alanine.

Table 4. Summary of peptides used in the second fibrary.
aa that are important for binding are marked in italics and underscored and aa
absolutely critical for binding are marked in italics and bold and underscored
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p1220 v H H Q@ K L V F F
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Table 5. Summary of peptides used in the third library.
aa that are important for binding are marked in italics and underscored and aa
absolutely critical for binding are marked in italics and boid and underscored

p13-21 HHQKLVFF A
p1321 G21 H H Q K L V F F G

p14-22 HQKLVETFATE
p14-22 A22 HQ KLV F F A A
p15-23 Q KLV FFATED
p15-23 A23 ‘@ KLV F F AE A
aa no. 13 14 15 16 17 18 18 20 21 22 23

EXAMPLE 15: Infiuence of Passive Vaccination with mACI-01-Ab7 C2 on Brain
Amyloid Load in singie transgenic hAPP Mice

To assess the in vivo capacity of the mACI-01-Ab7 C2 monoclonal antibody to bind and
clear soluble amyloid out of the brain, 8 month old single hAPP mice °, gender and age
matched, were used for a passive immunization study with different dose. Soluble
Amyloid load was analyzed at the end of the study by harvesting the brain of the
animals and by performing an AR 1-40 and AB 1-42 specific ELISA (TGC, Germany).



57 112 PRT Mus musculus 7 10 15 Asp Val Val Met Thr Gin Thr Pro Leu
Set Leu Pro Val Ser Leu fly 151015 Asp Gin Ala Set lle Set Cys Arg Ser
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Lea Gin Lys Pro Gly Gin Set 354045 Pro Lys Len Lea lle Tyr Lys Val Set
Asn Arg She Set Gly Val Pro 505560 Asp Arg Phe Set Gly Set Gly Set Gly
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8-13 animals per group received two injections at an interval of one week of 100, 300
and 1000ug monocional antibody in 200l PBS whereas injection of PBS alone served
as control. One day after the second injection animals were sacrificed for biochemical
analysis of soluble amyloid fraction. To quantify the amount of human AB 1-40 and
human AB 1-42 in the soluble fraction of the brain homogenates and/or in cerebrospinal
fluid (CSF), commercially available Enzyme-Linked-immunosorbent-Assay (ELIGA) kits
were used (h Amyloid § 40 or § 42 ELISA high sensitive, TGC, Switzerland). The ELISA
was performed according to the manufacturer's protocol. Briefly, standards (a dilution of
synthetic AB 1-40 or AB 1-42) and samples were prepared in a 95-well polypropylene
plate without protein binding capacity (Greiner, Germany). The standard dilutions with
final concentrations of 1000, 500, 250, 125, 62.5, 31.3 and 15.6 pg/m! and the samples
were prepared in the sample diluent, furished with the ELISA kit, to a final volume of
60 pl. Since amyloid levels increase with the age of the mouse and since the actual
evaluation requires that the readings of the samples are within the linear part of the
standard curve, the samples for AB 40 analysis were diluted 2:3, the samples for AR 42
analysis were not diluted.

Samples, standards and blanks (50 ply were added to the anti- AR -coated polystyrol
plate (cé.pture antibody selectively recognizes the C-terminal end of the antigen) in
addition with a selective anti- AR -antibody conjugate (biotinylated detection antibody)
- and incubated overnight at 4°C in order to aliow formation of the antibody-Amyloid-
' antibody-complex. The following day, a Streptavidine-Peroxidase-Conjugate was added,
followed 30 minutes later by the addition of a TMB/peroxide mixture, resulting in the
conversion of the substrate into a colored product and the color intensity was measured
by means of photometry with an ELISA-reader with a 450 nm filter. Quantification of the
AB content of the samples was obtained by comparing absorbance to the standard
curve made with synthetic AR 1-40 or AB 1-42. Data were expressed as individual
changes to mean control value (in percent to control).

The total amount of AB 40 in brain homogenates could be significantly reduced and
roughly non-significantly for AB 42 when single hAPP mice wére passively immunized
by two Lp. injections of monoclonal antibody ACI-01-Ab7 C2 at a dose of 300ug (AB 40:
-27.3 + 13.8% with p<0.05; AB 42: -8.6 + 22.4 with p=0.56; unpaired Student's T fest),
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whereas 100 and 1,000ug didn't reach significance. Immunization with 100pg lead to an

increase for AB 40 and AB 42 in brain homogenates (AR 40: 32.3 + 36.8%; Ap42: 383 ¢
51.4%) whereas treatment with 1,000pg elicited the right tendency of amyloid burdeﬁ
lowering and could be potentially effective with an increased number of animals per
group (AR 40: -2.2 + 26.0%; AP 42: -8.3 + 15.9%). These data demonstrate that in an
acute immunization protocol the antibody mACI-01-Ab7 C2 is capable to decrease the
total amount of soluble AB in the brain of this murine AD model. Interestingly, it seems
to be that the dose-relationship is fransient but more studies with larger groups must be

performed in order to gain significant data.

EXAMPLE 16: influence of Chronic Passive Administration of mACI-01-Ab7 C2 on
Plague Load in double transgenic hAPPxPS1 NMice

To assess the in vivo capacity of the mACI-01-Ab7 C2 monoclonal antibody to bind and
reduce amyloid plagues in the brain, 3.5 month old double transgenic hAPPxPS1 mice
9, gender and age matched, were used for a 4 month long chronic passive
immunization study. Amyloid plagques were analyzed at the end of the study by

histochemistry of the brain of the animals by binding of Thioffavin S.

15 transgenic animals received 16 weekly injections of 500ug monocional antibody in
PBS. 15 animals were injected with PBS alone, serving as controls. All injections were
given intra-peritoneally. At sacrifice, mice were anaesthefized and flushed trans-
cardially with physiological serum at 4°C to remove blood from the brain vessels,
Subsequently, the brain was removed from the cranium and hindbrain and forebrain
were separated with a cut in the coronalffrontal plane. The forebrain was divided evenly
into left and right hemisphere by using a midiine sagittal cut. One hemisphere was post-
fixed overnight in 4% paraformaldehyde for histology. Sagittal vibratorne sections (40
pm) were cut for free floating incubations and stored at 4°C until staining in PBS with
0.1% sodium azide. Five sections at different levels were stained for dense plaques with
Thioflavin 8. Sections of all animals used were randomized for staining and blind
guantification. Images were acquired with a Leica DMR microscope equipped with a
Sony DXC-9100P carnera and analyzed with a computer using Leica Q-Win software.
Light intensity and condenser settings for the microscope were kept constant throughout
the image acquisition process. All acquired images were subjected fo the same
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computer subroutines to minimize investigator bias. Density slice thresholding was

applied uniformly throughout analysis. The area of the subiculum was selected for
 automatic quantification of the amyloid load in the Thioflavin S staining.

The total plague load and the number of plagues in the area of subiculum could be
significantly reduced when double hAPP/PS1 mice were passively immunized for 4
months as described above, in plaque load a significant decrease of 31% (MACI-01-
Ab7 C2: 1.11 £0.21% and control: 1.61 + 0.35%: p=0.003, Mann-Whitney U-Test) could
be achieved whereas the chronic passive immunization significantly reduced the
amount of plagues by 19% (mACI-01-Ab7 C2: 8.73 + 1.36 and control: 10.78 + 1.36;
p=0.008, Mann-Whitney U-Test), indicating that plaque solubilization occurred to a
slightly lesser degree than plaque disruption.

EXAMPLE 17: Influence of Passive Vaccination with mACI-01-Ab7 C2 on Memory
Capacity in single transgenic hAPP Mice

To analyze the in vivo capacity of the mACI-01-Ab7 C2 antibody to modify or increase
cognitive functionality, 8 month old single hAPP mice, gender and age matched, were
used for passive immunization study. Non-spatial cognition was measured at the end of
the immunization period assed by new Object Recognition Task (ORT).

12 animals per group received two intra peritoneal injections of 400ug monocional
antibody in 200ul PBS whereas injection of PBS alone served as control. One day after
the second injection cognitive capability were studied in a new Object Recognition Task
(ORT)™ ™. For ORT enroliment mice were placed for 10 minutes into a behavioral
arena and faced to a new unknown object. Exploration time was recorded. Three hours
later the same animals were re-placed info the same arena for a 2™ session but faced
with the old, previously explored, and additionally with a new object. Again, exploration
times for both objects were recorded and resulting cognition index was calculated as the
ratio of exploration time for the new object related to total exploration time and
expressed as proportional changes to the control.

Passive vaccination with mACI-01-Ab7 C2 leads to 2 significant increase of cognitive
memory capacities in single transgenic AD mice (MACI-01-Ab7 C2Z: 131.6 2.1% and
controk:100.0 + 9.2% with p<0.05; unpaired Student’s T test and n=12 per each group).
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Deposits:

The following hybridoma cell lines were deposited with the “Deutsche Sammilung von
Mikroorganismen und Zellkulturen GmbH (DSMZ})" in Braunschweig, Mascheroder Weg
1 B, 38124 Branuschweig, under the provisions of the Budapest Treaty:

Hybridoma line ) . ) . .
o Antibody designation | Deposition date Accession No

designation

FP 12H3 mACI-01-Ab7 01 December 2005 DSM ACC2752
FP 12H3-C2 mACI-01-Ab7C2 01 December 2005 DSM ACC2750
FP 12H3-G2 mACI-01-Ab7G2 01 December 2005 DSM ACC2751
ET7E3 mACI-02-Ab6 08. December 2005 DSM ACC2755
EJ7H3 mACI-24-Ab4 08. December 2005 DSM ACC2756
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Claims

A monoclonal antibody including any functionally egquivalent antibody or
functional parts thereof, which antibody, upon co-incubation with amyioid
monomeric peptides, particularly B-amyloid monomeric peptides such as, for
example, AB monomeric peptides 1-39; 1-40, 1-41, 1-42, or 1-43, but especially
AB1.42 monomeric peptides inhibits the aggregation of the AR monomers to high
molecutar polymeric fibrils.

A monoclonal antibody including any functionally equivalent antibody or
functional parts thereof according to claim 1, which antibody inhibits the
aggregation of the AR monomers to high molecular polymeric fibrils by at least
50%, particularly by at least 60%, particularly by at least 65%, more particularly
by at least 75%. even more particularly by at least 80%, but especially by at least
85%-80%, or more as compared to the respective amyloid peptide monomers
incubated in buffer (control).

A monoclonal antibody including any functionally equivalent antibody or
functional parts thereof according to claims 1 or 2, which antibody is co-
incubated with amyloid monomeric peptides at a molar concentration ratio of up
t0 1:100

A monocional antibody including any functionally equivalent antibody or
functional parts thereof according to claim 3, which antibody exhibits its
aggregation inhibition property upon co-incubation with amyloid monomeric
peptides at a molar concentration ratio of between 1:30 and 1:100.

A monocional antibody including any functionally equivalent antibody or
functional parts thereof according to claim 3 or 4, which antibody exhibits its
aggregation inhibition property upon co-incubation with amyloid monomeric
peptides for 48 hours at a temperature of 37°C.



misc_feature (6)..(6) <223> Xaa can be Ala, Val, Leu, norleucine, Met,
Phe, or lle <220>

113
A monoclonal antibody including any functionally equivalent antibody or

functional parts thereof according to claim 5, which antibody, upon co~incubation_
at a molar concentration ratio of between 1:30 and 1:100, particularly at a ratio of
1:100 with preformed high molecular polymeric amyloid fibrils or filaments formed
by the aggregation of amyloid monomeric peptides, particularly B-amyloid
monomeric peptides such as, for example, AR monomeric peptides 1-39: 1-40, 1-
41, 142, or 143, but especially AB;4; monomeric peptides, is capable of
disaggregating the preformed polymeric fibrils or filaments by at least 35%,
particularly by at least 40%, more parficularly by at least 50%, even more
particularly by at least 60%, but especially by at ieast 70% or more. |

A monoclonal antibody including any functionally equivaient antibody or
functional parts thereof according to any one of claims 1-5, wherein the
aggregation inhibition and the disaggregation potential of the antibody,
respectively, is determined by density-gradient ultracentrifugation followed by a
SDS-PAGE sedimentation analysis on a preformed gradient.

A monocional antibody including any functionally equivalent antibody or
functional parts thereof according to any one of claims 1 to 6, wherein the
aggregation inhibition and the disaggregation potential of —the antibody,
respectively, is determined by thioflavin T (Th-T) fluorescent assay.

A monoclonal antibody including any functionally equivaient antibody or
functional parts thereof, which antibody, upon co-incubation with preformed high
molecular polymeric amyloid fibrils or filaments formed by the aggregation of
amyloid monomeric peptides, particularly B-amyloid monomeric peptides such as
for example, AB monomeric peptides 1-39; 1-40, 1-41, 142, or 1-43, but
especially AB142 monomeric peptides is capable of inducing a transition of the B-

sheet conformation towards a random coil conformation at a given location in the
molecule, which leads to an increase of the random coil cdnfonnation at the
expense of the B-sheet conformation and an improved solubiiization of the
preformed high malecular polymeric amyloid fibrils or filaments.
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A monocional antibody including any functionally equivalent antibody or

functional parts thereof according to claim 9, which antibody is capable of
inducing an increase of the random coll conformation at the expense of the B-
sheet conformation with the latter being reduced by at least 30%, particularly by
at least 35%, and more particularly by at least 40% and more as compared fo the
respective preformed amyloid polymeric fibrils or filaments incubated in buffer
{control).

A monoclonal antibody including any functionally equivalent antibody or
functional parts thereof according to any one of claims 9 and 10, wherein the
transition in the secondary conformation takes place in the environment of Vali2
of the AB protein.

A monocional antibody including any functionally equivalent antibody or

functional parts thereof according to any one of claims 6-11, wherein co-

incubation with preformed high molecular polymeric amyloid fibrils or filaments
was done for 24 hours at a temperature of 37°C.

A monecclonal antibody inciuding any functionally equivalent antibody or
functional parts thereof according to claim 8-12, wherein the antibody's potential
in inducing a transition in the secondary structure is determined by solid state
NMR spectroscopy.

A monocional antibody including any functionally equivalent antibody or
functional parts thereof, which antibody, upon co-incubation with amyloid
monomeric peptides, particularly B-amyloid monomeric peptides such as, for
example, AR monomeric peptides 1-39; 1-40, 1-41, 1-42, or 143, but especially
AB142 monomeric peptides inhibits the aggregation of the AR monomers into high
molecuiar polymeric fibrils or filaments and, in addition, upon co-incubation with
preformed high molecular polymeric amyloid fibrils or filaments formed by the
aggregation of amyloid monomeric peptides, particularly B-amyioid monomeric
peptides such as, for example, AR monomeric peptides 1-39; 140, 141, 1-42, or
1-43, but especially AB142 monemeric peplides, is capable of disaggregating the
preformed polymeric fibrils or filaments.



<223> Xaa can be Ala, Val, Leu, norleucine, Met, Pbe, or lle <220>
<221> misc_feature

115

15. A monocional antibody including any functionally equivalent antibody or
functional parts thereof according to claim 14, wherein co-incubation with amyloid
monomeric peptides and preformed high molecular polymeric amyloid fibrile of
filaments, respectively, takes place at a molar concentration ratio of up to 1:100.

16. A monoclonal antibody including any functionally equivalent antibody or
functional parts thereof according to claim 15, wherein co-incubation with amyicid
monomeric peptides and preformed high molecular polymeric amyloid fibrils or
filaments, respectively, takes place at a molar concentration ratic of between
1:30 and 1:100, particularly at a molar concentration ratio of 1:100.

17. A monoclonal antibody including any functionally equivalent antibody or
functional parts thereof according to any one of claims 14-16, wherein co-
incubation with amyloid monomeric peptides and preformed high moiecular
polymeric amyloid fibriis or fitaments is done for 48 hours and 24 hours,
respectively, at a temperature of 37°C.

18. A monoclonal antibody including any functionally equivalent antibody or
functional parts thereof according to any one of claims 14-17, which antibody is
capable of disaggregating the preformed polymeric fibrils or filaments by at least
10%, particularly by at ieast 25%, more particularly by at ieast 35%, even more
particularly by at least 50%, but especially by at least 60 - 70% or more.

18. A monoclonal antibody including any functicnally equivalent antibody or
functional parts thereof according to any one of claims 14-17, which antibody
inhibits the aggregation of amyloid monomeric peptides, particularly B-amyloid
monomeric peptides such as, for example, AB monomeric peptides 1-39: 1-40, 1-
41, 142, or 1-43, but especially AB+.4, monomeric peptides by at least 50%,
particularly by at least 65%, more particularly by at least 75%, even more
particularly by at least 80%, but especially by at least 85-80%, or more as
compared to the respective amyloid peptide monomers incubated in buffer
{control).



20.

21.

22.

23.

24.

<222> (8)-(6) <223> Xaa can be Ala, Val, Leu, Ser or lle

116
A monoclonal antibody including any functionally equivaient antibody or

functional parts thereof, which antibody incorporates the aggregation inhibition
property according to any one of claims 1-5 and 14-19 and the disaggregation
property according to any one of claims 6-8, 12 and 14-19- as well as the B-shest
breaking property according to any one of claims 9-13.

A monoclonal antibody including any functionally equivalent antibody or
functional parts thereof, which éntibody directly and specifically binds to AB fibers
by targeting an epitopic region of the AB polypeptide confined by amino acid
residues aas-aam With n being an integer between 13 and 15, but especially 14
and m being an integer between 22 and 24, but especially 23, wherein n and m
cannot be identical numbers and n must always be a smaller number than m,
with the difference between n and m 22.

A monocional antibody, including any functionally equivalent antibody or
functional parts thereof according to any of the preceding claims, which
recognized the native conformation of amyloid in that it specifically binds to

amyloid oligomers and fibers, but not to not linearized amyloid species.

A monocional antibody, including any functionally equivalent antibody or
functional parts thereof according to any of the preceding claims, which antibody
or fragment binds to an AB monomer with a binding affinity of at least about 1 x
10 to at least about 1 x 10°°, particularly of at least about 1 x 107 to at least
about 1 x 107, more particularly of at least about 1 x 107 to at least about 1 x 10°
®, even more particularly of at least about 1 x 107 to at least about 4 x 107" but,
preferably, does not show any significant cross-reactivity with amyloid precursor
protein (APP)

A monoclonal antibody, inciuding any functionally equivalent antibody or
functional parts thereof according to any of the preceding claims, which antibody
or fragment binds to an A fiber, fibril or filament with a binding affinity of at least
about 1 x 107 to at least about 1 x 107, particularly of at least about 1 x 107 to at
least about 1 x 10, more particularly of at least about 1 x 1078 to at least about 1
x 10°°, even more particularly of at least about 1 x 10° to at least about 5 x 10,
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but, preferably does not show any significant cross-reactivity with amyloid

precursor protein (AFPP).

A monoclonal antibody, including any functionally equivalent antibody or
functional parts thereof according io of the preceding claims, which antibody or
fragment exhibits an binding affinity to an A fiber, fibril or filament which is at
least Stimes, particularly at least 10 times, more particulariy at least 15 times,
higher than the binding affinity to an AR monomer.

A monocional antibody induding any functionally equivaient antibody or
functional parts thereof, which antibody incorporates at least one of the
properties according fo any one of claims 1 to 25, that is aggregation inhibition,
disaggregation, induction of conformational transition, recognition of and direct
binding to an epitopic region of the AR polypeptide, but especially a combination
of two or more of said properties. | |

A monoclonal antibody according to any of the preceding claims including any
functionally equivalent éﬁiibody or functional parts thereof, which antibody
exhibits high specificity to ABs42; monomeric peptides but shows essentially no
cross-reactivity to ABi.zs, AB1.3s, AB1g, and/or ABs.41 monomeric peptides.

A monoclonal antibody according to claim 27 including any functionally
equivalent antibody or functional parts thereof, which antibody is up 1o 100 fold,
particularly 50 to 100 fold, more particularly 80 fo 100 fold, but especially 100 fold
more sensitive to amyloid peptide AB14; as compared to AB1.ss, AB1as, AB1uo,
AB141 and capable of inhibiting, in vifro and in vivo, the aggregation of
amyloigogenic monomeric peptides.

A monoclonal antibody according to claims 27 or 28 including any functionally
equivalent antibody or functional parts thereof, which antibody has a high binding
sensitivity to amyloid peptide AB142and is capable of detecting AR« fibers in a
conceniration of up to 0.01 pg, but particularly in a concentration range of
between 0.5 pg and 0.01 pg, more particularly between 0.1 ug and 0.01 Mg, but
especially in a concentration of 0.01 ug.
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A monoclonal antibody according to any of the preceding claims including any

functionally equivalent antibody or functional parts thereof which antibody is
capable of decreasing the total amount of soluble AB in the brain of an animal,
particularly a mammal, but especially a human suffering from a disease or
condifion leading to increased concentrations of solubie AS in the brain.

A monoclonal antibody according to any of the preé:eding claims including any
functionally equivalent antibody or functional parts thereof which antibody is
capable of disrupting plagues thus decreasing the plaque load in the brain of an
animal, particularly a mammal, but especially a human suffering from a disease
or condition leading to an increased plague ioad in the brain.

The antibody according to claim 31 inciuding any functionally equivalent antibody
or functional parts thereof, which antibody decreases the plaque load in the brain
by at least 20 %, particularly by at least 25%, more particularly by at least 30%,
even more particularly by more than 30% .

A monocional antibody according to .claim 31 including any functionally
equivalent antibody or functional parts thereof, which antibody is capable of
solubilizing ;Staques leading to a reduction of the amount of plagues in the brain
of an animal, particularly a mammal, but especially a human suffering from a
disease or condition leading to an increased plaque load in the brain.

The antibody according to claim 31 including any functionally equivalent antibody
or functional parts thereof, which antibody reduces the amount of plaques in the
brain by at least 10 %, particularly by at least 15%, more particularly by at least
20%.

A monocional antibody including any functionally equivalent antibody or
functional parts thereof, which antibody incorporates at least one of the
properties selected from the group consisting of aggregation inhibition,
disaggregation, induction of conformational transition, recognition of and direct
binding to an epitope, particularly a conformational discontinuous epitope in the |
14-23, particularly in the 14-20 region, preventing or slowing down the formation
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of amyloid plaques, decreasing the total amount of soluble AB in the brain,

decreasing the plaque load in the brain, reducing the amount of plaques in the
brain, retaining or increasing 'cognétive memaory capacity, but especially a
combination of two or more of said properties.

A monoclonal antibody according to claim 35 including any functionally
equivalent antibody or functional parts thereof, which antibody incorporates at
least 2, particularly at least 3, more particularly at least 4, even more particutarly
atleast 5, 6, 7 or 8, but especially all of the above mentioned properties.

A monoclonal antibody including any functionally equivaient antibody or
functional parts thereof, which antibody recognizes and binds to at least one
distinct binding site, particularly to a least two distinct binding sites on the B-
amyloid protein wherein the said at least one or said at leaslt two distinct binding
sites comprise at least one amino acid residue and at least two consecutive
amino acid residues, respectively, predominantly involved in the binding of the
antibody, wherein, in a specific embodiment of the invention, the at least one
residue consfituting the first distinct binding site is Leu and the at least two
consecutive amino acid residues, constituting the second distinct binding site, are
~Phe-Phe- embedded within the following core sequence;

— Xaay — Xaaz — Xaaz — Leu -Xaa, — Phe —~ Phe - Xaas—Xaag—~ Xaay—

wherein

Xaayis an amino acid residue selected from the group comprising His, Asn, Gin

Lys, and Arg;

Xaaz is an amino. acid residue selected from the group comprising Asn and

Gin;

Xaas is an amino acid residue selected from the group comprising Lys, His, Asn,

Gin and Arg

Xaayis an amino acid residue selected from the group comprising Ala, Val, Leu,

norleucine, Met, Phe, and lle;

Xaasis an amino acid residue selected from the group comprising Ala, Val, Leu,

Ser and lle;

Xaag is an amino acid residue selected from the group comprising Giu and Asp,

Xaay is an amino acid residue selected from the group comprising Glu and Asp.



<223> Xaa can be Gluorsp  <400> 13 His Xaa Lys Leu Xaa Xaa
Xaa Xaa Xaa ma 1

120

38. A monoclonal antibody including any functionally equivalent antibody or
functional parts thereof, which antibody recognizes and binds to at least one
distinet ‘binding site, particularly to a least two distinct binding sites, more
particularly to at least three distinct binding sites on the B-amyloid protein
wherein said distinct binding sites comprise at least one and at least two
consecutive amino acid residues, respectively, predominartly invoived in the
binding of the antibody, wherein the at least one and the at least two consecutive
amino acids, which are separated by at least one amino acid residue not involved
in antibody binding or to a significantly smaller extent as compared to the amino
acid residues predominantly involved in the binding of the antibody, are -His- and
~Lys-Leu-, respectively, embedded within the following core sequence:

~- His - Xaéz — Lys — Leu — Xaaz— Xaa,— Xaas-Xaas- — Xaa; — Xaag — wherein
Xaa, is an amino acid residue selected from the group comprising Asn and Gin;
Xaasis an amino acid residue selected from the group comprising Ala, Val, Leu,
norleucine, Met, Phe, and lie;

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

Xaas is an amino acid residue selected from the group comprising Ala, Val, Lauy,
norleucine, Met, Phe, and lie

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

Xaaz is an amino acid residue selected from the group comprising Glu and Asp,
Xaag Is an aming acid residue selected from the group comprising Glu and Asp
and wherein said amino acid residues Xaa, Xaa; Xaas Xaa; Xaas are not
invoived in antibody binding or to a significantly smaller extent as compared to
the —His- and the —Lys-Leu- binding site.

39. A monoclonal antbody including any functionally equivalent antibody or
functional parts thereof, which antibody recognizes and binds to at least one
distinct binding site, particularly to a least two distinct binding sites, more
particularly to at least three distinct binding sites on the B-amyloid protein
wherein said distinct binding sites comprise at least one and at least two

- consecutive amino acid residues, respectively, predominantly involved in the
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binding of the antibody, wherein the at least two consecutive amino acid residues

representing a first binding site are —Phe-Phe- and the at ieast one amino acid
residue is —His- embedded within the following core seguence:
— Xaaq - His ~ Xaa; — Xaa; ~ Xaa; — Xaap — Phe — Phe — Xaay — Xaag — Xaag —,
wherein
Xaa, is an amino acid residue seiected from the group comprising His, Asn, Gin,
Lys and Arg
Xaajy Is an amino acid residue selected from the group comprising Asn and Gin
Xaay is an amino acid residue selected from the group comprising His, Asn, Gin,
Lys and Arg
Xaas is an amino acid residue selected from the group comprising Ala, Val, Leu, |
Ser and lle;
Xaag is an amino acid residue selected from the group comprising Ala, Val, Leu
and lle
Xaay is an amino acid residue selected from the group comprising Ala, Val, Leu
and lie ‘
Xaag is an amino acid residue selected from the group comprising Glu and Asp,
Xaag is an amino acid residue selected from the group comprising Glu and Asp,
- and wherein said amino acid residues Xaai, Xaa; Xaag Xaar Xaagand Xaag
are not involved in antibody binding or to a significantly smaller exient as
compared to the His and the —Phe-Phe- binding site.

40. A monoclonal antibody including any functionally equivalent antibody or
functional parts thereof, which antibody recognizes and binds to at least one
distinct binding site, particularly to a least two distinct binding sites, more
particularly to at least three distinct binding sites on the B-amyloid protein
wherein said distinct binding sites comprise at least one and at least two
consecutive amino acid residues, respectively, predominantly involved in the
binding of the antibody, wherein the first of the at least two consecutive amino
acid residues predominantly involved in the binding of the antibody are ~Lys- and
-Leu-, and the second of the at least two consecutive amino acid residues are —
Phe-Phe- embedded within the following core sequence:

- Xaa — Xaaz — Lys — Leu — Xaay — Phe — Phe ~ Xaas — Xaag — Xaay —
wherein
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Xaa, is an amino acid residue selected from the group comprising His, Asn, Gin

Lys, and Arg;

Xaazis an amine acid residue selected from the group comprising Asn and
Gin;
Xaa, is an amino acid residue selected from the group comprising Ala, Val, Leu,
norleucine, Met, Phe, and lle;
Xaas is an amino acid residue selected from the group comprising Ala, Val,
Leu, Ser and le; .
Xaag is an amino acid residue selected from the group comprising Giu and Asp,
Xaay is an amino acid residue selected from the group comprising Glu and
Asp, , and wherein said amino acid residues Xaap, Xaas, Xaas, Xaas, Xaas Xaay
are not involved in antibody binding or to a significantly smaller extent as
compared fo the —Lys-Leu and the ~Phe-Phe- binding site.

A monocional antibody including any functionally equivalent antibody or
functional parts thereof, which antibody recognizes and binds to at least one
distinct binding site, parficularly to a least two distinct binding sites, more
particularly to at ieast.three distinct binding sites on the B-amyloid protein
wherein said distinct binding sites comprise at least one and at least two
consecutive amino acid residues, respectively, predominantly involved in the
binding of the antibody, wherein the first of the at ieast two consecutive amino
acid residues predominantly involved in the binding of the antibody are —Lys-Leu-,
and the second of the at least two consecutive amino acid residues are —Phe-
Phe-, and the third at least one amino residue is -His- embedded within the
foliowing core sequence:

~His — Xaaz -~ Lys - Leu -Xaas — Phe - F"he — Xaas— Xaag—~ Xaay, —

wherein

Xaa, is an amino acid residue selected from the group comprising Asn and Gin;

Xaay is an amino acid residue selected from the group comprising Ala, Val, Leu,
norleucine, Met, Phe, and lle;

Xaas is an amino acid residue selected from the group comprising Ala, Val,
Leu, Serand lie;

Xazg is an amino acid residue selected from the group comprising Glu and Asp,
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Xaay is an amino acid residue selected from the group comprising Glu and Asp,

and wherein said amino acid residues Xaa, Xaa;, Xaas, Xaas, Xaas, Xaay are
not invelved in antibody binding or to a significantly smaller extent as compared
to the ~His-, the -Lys-Leu, and the ~Phe-Phe- binding site.

42. A moncclonal antibody.including any functionally equivalent antibody or
functional parts thereof, which antibody recognizes and binds to at least one
distinct binding site, particularly fo a least two distinct binding sites, more
particularly fo at least three distinct binding sites on the B-amyioid protein
wherein said distinct binding sites comprise at least one and at least two
consecutive amino acid residues, respectively, predominantly involved in the
binding of the antibody, wherein the first of the at least two consecutive amino
acid residues predominantly involved in the binding of the antibody are ~Lys-Leu-,

and the second of the at least two consecutive amino acid residues are —Phe-

Phe-, and the third at least one amino residue is -Asp- embedded within the

following core sequence; '

— Xaay — Xaa; — Lys - Leu -Xaas — Phe — Phe - Xaas—Xaag~ Asp —

wherein

Xaa1is an amino acid residue selected from the group comprising His, Asn, Gin
Lys, and Asg;

Xaay is an amino acid residue selected from the group comprising Asn and Gin;

Xaa, is an amino acid residue selected from the group comprising Ala, Val, Leu,
norleucine, Met, Phe, and lle;

Xaas is an amino acid residue selected from the group comprising Ala, Val,
Leu, Ser and lie;

Xaag is an amino acid residue selected from the group comprising Glu and Asp,
and wherein said amino acid residues Xaa, Xaas, Xaas, Xaas Xaas Xaay are
not involved in antibody binding or to a significantly smaller extent as compared
to the —Asp-, the -Lys-Leu, and the —Phe-Phe- binding site.

43. A monocional antibody including any functionally equivalent antibody or
functional parts thereof, which antibody binds to 4 distinct binding sites on the B-
amyloid protein wherein said 4 distinct binding sites comprise one amino acid
residue and two consecutive amino acid residues, respectively, which residues
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are predominantly involved in the biﬁ?ing of the antibody, wherein said 4 distinct
binding sites are located in close proximity to each other on the antigen,
separated by at least one amino acid residue not involved in antibody binding or
to a significantly smaller extent as compared to said one amino acid residue and
said two consecutive amino acid residues of the 4 distinct binding sites thus
forming a conformational discontinuous epitope.

The monoclonal antibody according to claim 43 including any functionally
equivalent antibody or functional parts thereof, wherein the first of the two
consecutive amino acid residues predominantly involved in the binding of the
antibody are -Lys-Leu-, and the second of the at least tWo consecufive amino
acid residues are ~Phe-Phe-, the first of the single amino residues is -His- and
the second of the single amino residues is -Asp- embedded within the following
. tore seguence:

— His — Xaa; - Lys ~ Leu -Xaa, — Phe - Phe ~ Xaas - Xaag ~ Asp -

wherein

Xaazis an amino acid residue selected from the group comprising Asn and Gin;

Xaay is an amino acid residue selected from the group comprising Ala, Val, Leu,

norleucine, Met, Phe, and lie;

Xaas is an amino acid residue selected from the group comprising Ala, Val,

Leu, Ser and lle;

Xaag Is an amino acid residue selected from the group comprising Glu and Asp,

and wherein said amino acid residues Xaa, Xaas, Xaa, Xaas, Xaag, Xaay are

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

to the —His-, —Asp-, the -Lys-Leu, and the —Phe-Phe- binding site.

A monoclonal antibody according to any one of claims 37 - 44 including any
functionally equivalent antibody or functional parts thereof wherein said
consecutive amino acid residues, particularly —Lys-Leu- at position 16 and 17
and -Phe- Phe- at position 19 and 20, which are predominantly invoived in the
binding of the B-amyloid protein, are embedded inio the following core region of
the amyloid B peptide:

Val His His Gin Lys Leu Val Phe Phe Ala Gly Asp
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A monoclonal antibody according to any one of claims 1 ~ 38 including any
functionally equivalent antibody or functional parts thereof, which antibody
recognizes and binds to a conformational discontinuous epitope as defined in
any one of claims 37 to 45.

A monacional antibody including any functionally equivalent antibody or
functional parts thereof, which comprises the Light Chain Variable Region (LCVR)
of SEQIDNO: 7 -

A monocional antibody inciuding any functionally equivalent antibody or
functional parts thereof, which comprises the Heavy Chain Variable Region
(HCVR) of SEQ ID NO: 8.

A monocional antibody including any functionally equivalent antibody or
functional parts thereof, which comprises both the Heavy Chain Variable Region
(HCVR) of SEQ ID NO: 8 and the Light Chain Variable Region (LCVR) of SEQ ID
NO: 7.

A monoclonal antibody including any functionally equivalent antibody or
functional parts thereof comprising a Light Chain Variable Region (LCVR) or
Heavy Chain Variable Region (HCVR) or both, a Light Chain Variable Region
(LCVR) and a Heavy Chain Variable Region (HCVR) that is homolgous to any of
the peptides provided in SEQ 1D NO: 7 and 8, respectively.

A monocional antibody according fo claim 50 including any functionally
equivalent antibody or functional parts thereof wherein the Light Chain Variable
Region (LCVR) has an aminc acid sequence that is 90%, 91%, 92%, 93%, 94%,
85%, 96%, 97%, 98% or 99% identical to the sequence given in SEQ ID NO: 7.

A monoclonal antibody according to claim 50 including any functionally
equivalent antibody or functional parts thereof wherein the Heavy Chain Variable
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Region (HCVR) has an amino acid sequence that is 90%, 91%, 92%, 93%, 94%,

95%, 86%, 97%, 98% or 989% identical io the sequence given in SEQ 1D NO: 8.

A monoclonal antibody according to claim 50 including any functionally
equivalent antibody or functional parts thereof wherein the Light Chain Variable
Region (LCVR) and the Heavy Chain Variable Region (HCVR) together have an
amino acid sequence that is 85%, 86%, 87%, 88%, B9%, 0%, 91%,'92%', 83%,
94%, 95%, 26%, 97%, 98% or 99% identical to the sequence given in SEQ ID
NOs: 7 and 8.

A monoclonal antibody according to any one of claims 47 53 including any
functionally equivalent antibody or functional parts thereof, which antibody
recognizes and binds to a conformational discontinuous epitope as defined in
any one of claims 37 to 45 and exhibits the specific properties of an antibody
according o any one of claims 1 — 36.

A monoclonal antibody inciuding any functionally equivalent antibody or
functional parts thereof which antibody has the characteristic properties of an
antibody produced by hybridoma cell line FP 12H3, deposited on December 01,
2005 and December 09, 2005, respectively as DSM ACC2752.

A monocional antibody including any functionally equivalent antibody or
functional parts thereof which antibody has the characteristic properties of an
antibody produced by hybridoma cell line FP 12H3-C2, deposited on December
01, 2005 and December 09, 2005, respectively as DSM ACC2750.

A monoclonal antibody including any functionally equivalent antibody or
functional parts thereof which antibody has the characteristic properties of an
antibody produced by hybridoma cell line FP 12H3-G2, deposited on December
01, 2005 and December 09, 2005, respectively as DSM ACC2751.

A monoclonal antibody including any functionally equivalent antibody or
functional parts thereof which antibody has the characteristic properties of an
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antibody produced by hybridoma cell line ET 7E3, deposited on December 08,

2005 as DSM ACC2755.

A monoclonal antibody including any functionally equivalent antibody or
functional parts thereof which antibody has the characteristic properties of an
antibody produced by hybridoma cell line EJ 7H3, deposited on December 08,
2005 as DSM ACC2756.

A monoclonal antibody including any functionally equivalent antibody or
functional parts thereof produced by hybridoma cell line FP 12H3, deposited on
December 01, 2005 and December 09, 2005, respectively as DSM ACC2752
inciuding functional equivalents thereof.

A monoclonal antibody including any functionally equivalent antibody or
functional parts thereof produced by hybridoma cell line FP 12H3-C2, deposited
on December 01, 2005 and December 09, 2005, respectively as DSM ACC2750
including functional equivalents thereof.

A monoclonal antibody including any functionally equivalent antibody or
functional parts thereof produced by hybridoma cell line FP 12H3-G2, deposited
on December 01, 2005 and December 09, 2005, respectively as DSM ACC2751
including functional equivaients thereof.

A monoclonal antibody including any functionally equivalent antibody or
functional parts thereof produced by hybridoma cell line ET 7E3, deposited on
December 08, 2005 as DSM ACC2755 including functional equivalents thereof.

A monoclonal antibody including any functionally equivalent antibody or
functional parts thereof produced by hybridoma cell fine EJ 7H3, deposited on
December 08, 2005 as DSM ACC2756 including functional equivalents thereof,

A monoclonal antibody including' any functionally equivaient antibody or
functional parts thereof, which antibody has been raised against a
supramolecular antigenic construct comprising an antigenic peptide
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‘correspending to the amino acid sequence of the B-amyloid peptide, particularly

of B-amyloid peptide ABy_15, ABi—1s and ABi—iga1e, modified with hydrophobic
moieties such as, for example, palmitic acid or a hydrophilib moiety such as, for
example, polyethylene glycol (PEG) or a combination of both, wherein said
nydrophobic and hydrophilic moiety, respectively, is covalently bound to each
terminus through an amino acid such as, for example, lysine or any other suitable

amino acid or amino acid analogue capabile of serving as a linker molecule.

66. A polynucleotide comprising a nuclectide sequence encoding a monoclonal
antibody including any functionally equivalent antibody or functional parts thereof,
comprising

a) at least the nucleotide sequence of the light chain variable region of SEQ ID
NO: g

b) a nucleotide sequence that differ from the nucleotide sequence of (a) in
codon sequence due to the degeneracy of the genetic code

¢) a nucleotide sequence with the complementary sequence to (a) and (b) or

d) a fragment of a nucleotide sequence of (a), (b) or (c) comprising a
contiguous stretch of nucleotides selected from the group consisting of at
least 20 contiguous nucleotides, at least 25 contiguous nucleotides, at least
30 contiguous nuclectides, at least 35 contiguous nuclectides, at least 40
contiguous nucleotides, at least 45 contiguous nucleotides, and at least 50
contiguous nucleotides,

67. A polynucleotide comprising a nucleotide sequence encoding a menocional
antibody including any functionally equivalent antibody or functional parts thereof,
comprising

a) at least the nucieotide sequence of the light chain of SEQ 1D NO:10

b) a nucleotide sequence that differ from the nucleotide sequence of (a) in
codon sequence due o the degeneracy of the genetic code

¢) a nucleotide sequence with the complementary sequence fo (a) and (b} or

d) a fragment of a nucleotide sequence of (a), (b) or (c) comprising a
contiguous stretch of nucleoctides selected from the group consisting of at
ieast 20 contiguous nucleotides, at least 25 contiguous nuclectides, at least
30 contiguous nucleotides, at least 35 contiguous nucleotides, at least 40
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configuous nuclectides, at least 45 contiguous nucleotides, and at least 50

contiguous nucleotides.

68. A polynucleofide comprising a nucleotide sequence encoding a monoclonal

antibody including any functionally equivalent antibody or functional parts thereof,

comprising

a)

b)

c)
d)

at least the nucleotide sequence of the heavy chain variable region of SEQ
iD NO: 11

a nucleotide sequence that differ from the nuclectide sequence of (&) in
codon sequence due to the degeneracy of the genetic code

a nucleotide sequence with the complementary sequence to (&) and (b) or

a fragmént of a nucleotide sequence of (a), (b) or (¢) comprising a
contiguous stretch of nucleotides selected from the group consisting of at
least 20 contiguous nucleotides, at least 25 contiguous nucleotides, at least
30 contiguous nucleotides, at least 35 contiguous nuclectides, at least 40
configuous nucleotides, at least 45 contiguous nucleotides, and at least 50
contiguous nucleotides.

69. A polynucleotide comprising a nucleotide sequence encoding a2 monocional

antibody including any functionally equivalent antibody or functional parts thereof,

comptising

a)
b)

¢)
d)

at least the nucleotide sequence of the the heavy chain of SEQ ID NO: 12

a nucleotide sequence that differ from the nucleotide sequence of (@) in
codon sequence due to the degeneracy of the genetic code

a nucleotide sequence with the complementary sequence to (&) and (b) or

a fragment of a nucleotide sequence of (a), (b) or (¢} comprising a
contiguous stretch of nucleotides selected from the group consisting of at
least 20 contiguous nucleoctides, at least 25 contiguous nucleotides, at least
30 contiguous nuciectides, at least 35 cbntiguous nucleotides, at least 40
contiguous nucleotides, at least 45 contiguous nuclectides, and at least 50
contiguous nucleotides.

70. A polynucleotide comprising @ nucleotide seguence which hybridizes to a

nucleotide sequence of any one of claims 66 — 69.
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A polynucleotide according to claim 70, wherein said nucieotide sequence
hybridizes under conventional hybridization conditions, particulary under
stringent hybridization conditions, to a nucleotide sequence according to any one
of claims 66 - 69.

The Light Chain Variable Region (LCVR) of SEQ ID NQ: 7.
The Heavy Chain Variable Region (HCVR) of SEQ ID NO: 8.

A polynucleotide encoding the Light Chain Variable Region (LCVR) of SEQ ID
NO: 7

A polynucleotide encoding the Heavy Chain Variable Region (HCVR) of SEQ ID
NO: 8. '

A composition comprising the monoclonal antibody including any functionally
equivaient antibody or functional parts thereof according to any one of claims 1 to
65 in a therapeutically effective amount.

A composition according to claim 76 which is a pharmaceutical composition
optionally further comprising a pharmaceutically acceptable carrier.

A composition according to claims 77 comprising the monocional antibody in a
therapeutically effective amount.

A composition according to any one of claims 76 to 78 for use in the treatment of
diseases and disorders which are caused by or associated with amyloid or
amyloid-like proteins including amyloidcéis, a group of diseases and disorders
associated with amyloid or amyloid-like protein such as the AB protein invoived in-
Alzheimer's disease.

A mixture comprising a monoclonal antibody including any functionally equivalent
antibody or functional parts thereof according to any one of claims 1 to 65 in a
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therapeutically effective amount and, optionally, a further biologically active

substance and/or a pharmaceutically acceptable carrier andfor a diluent and/for
an excipient,

A mixiure according fo claim 79, wherein the further biologically active substance
is a compound used in the medication of diseases and disorders which are
caused by or associated with amyloid or amyloid-lke proteins including
amyloidosis, a group of diseases and disorders associated with amyloid or
amyloid-like profein such as the AR protein involved in Alzheimer's disease.

A mixture according to claims 80 or 81 comprising in addition o the monocional
antibody including any functionally equivalent antibody or functional parts thereof
according to any one of claims 1 to 65 at least one compound selected from the
group consisting of compounds against oxidative stress, anti-apoptotic
compounds, metal chelators, inhibitors of DNA repair such as pirenzepin and
metabolites, 3-amino-1-propanesulfonic acid (3APS), 1,3-propanedisulfonate
(1,3PDS), secretase activators, B- and y ~secretase inhibitors, tau proteins,
neurofransmitter, p-sheet breakers, anii-inflammatory molecules, or
cholinesterase inhibitors (ChEls) such as tacrine, rivastigmine, donepezil, and/or
galantamine and other drugs and nutritive supplements, together with an
antibody according fo the present invention and, optionally, a pharmaceutically
acceptable carrier and/or a diluent and/or an excipient.

A mixture according to claim 82, wherein the compound is a cholinesterase
inhibitor (ChEls).

A mixture according to to claim 82, wherein the compound is one selected from
the group consisting of tacrine, rivastigmine, donepezil, galantamine, niacin and
memantine.

A mixture according to any one of claims 80 to 84 comprising the monocional
antibody and/or the biologically active substance in a therapeutically effective
amount.
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A method for producing an antbody including any functionally equivalent

antibody or functional parts thereof according to any one of claims 1 to 85, which
method comprises raising in a suitable host organism antibodies but particularly
monocional antibodies against a supramolecular antigenic construct comprising
an antigenic peptide corresponding to the amino acid sequence of the B-amyloid
peptide, particularly of B-amyloid peptide ABi_is , ABi—s and ABi_igata)
modified with hydrophobic moieties such as, for example, palmitic acid or a
hydrophilic moiety such as, for example, polyethyiehe glycol (PEG) or a
combination of both, wherein said hydrophobic and hydrophilic moiety,
respectively, is covalently bound to each terminus through an amino acid such as,
for exémpie, lysine or any other suitable amino acid or amino acid anaiogue
capable of serving as a linker molecule; and isolating the antibody.

Use of a monoclonal antibody and/or a functional part thereof according to any
one of claims 1 to 65 and/or a pharmaceutical composition according to any one
of claims 76 to 79, or a mixture according to any one of claims 80 to 85 for the
preparation of a medicament for treating or alleviating the effects of diseases and
disorders which are caused by or associated with amyloid or amyloid-like
proteins inciuding amyloidosis, a group of diseases and disorders associated
with amyloid piaque formation including secondary amyloidosis and age-related
amyloidosis such as diseases inciuding, but not limited to, neurologicé! disorders
such as Alzheimer's Disease (AD and diseases or conditions characterized by a
loss of cognitive memory capacity such as, for example, mild cognitive
impairment (MCI), Lewy body dementia, Down's syndrome, hereditary cerebral
hemorrhage with amyloidosis (Duich type); the Guam Parkinson-Dementia
complex; as well as other diseases which are based on or associated with
amyloid-fike proteins such as progressive supranuclear palsy, multiple sclerosis:
Creutzfeld Jacob disease, Parkinson's disease, HiV-related dementia, ALS
(amyotropic lateral sclerosis), inclusion-body myositis (IBM), Adult Onset
Diabetes; senile cardiac amyloidosis; endocrine tumors, and others, including
macular degeneration.

A method for the preparation of a pharmaceutical composition according to any
one of claims 76 to 78, or a mixture according to any one of claims 80 to 85 using
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a monoclonal antibody and/or a functional part thereof according to any one of

claims 1 to 85 for use in treating or alleviating the effects of diseases and
disorders which are caused by or associated with amyloid or amyloid-like
proteins including amyloidosis, a group of diseases and disorders associated
with amyloid plague formation including secondary amyloidosis and age-related
amyloidosis such as diseases including, but not limited to, neurclogical disorders
such as Alzheimer's Disease (AD) and diseases or conditions characterized by a
loss of cognitive memory capacity such as, for example, miild cognitive
impairment (MC), Lewy body dementia, Down's syndrome, hereditary cerebral
hemorrhage with amyloidosis (Dufch type); the Guam Parkinson-Dementia
complex; as well as other diseases which are based on or associated with
amyloid-like proteins such as progressive supranuclear palsy, multiple sclerosis;
Creutzfeld Jacob disease, Parkinson's diseass, HIV-related dementia, ALS
(amyotropic lateral sclerosis), Adult Onset Diabetes; senile cardiac amyloidosis;

endocrine tumors, and others, including macular degeneration.

A method for the preparation of a medicament using a monoclonal antibody
and/or a functional part thereof or a functionally equivalent antibody according to
any one of claims 1 to 65 a pharmaceutical composition according to any one of
claims 76 to 79, or a mixture according to any one of claims 80 to 85.for
preventing, treating or alleviating the effects of diseases and disorders which are
caused by or associated with amyloid or amyloid-like proteins including
amyioidosis, a group of diseases and disorders associated with amyloid plague
formation including secondary amyloidosis and age-related amyioidosis such as
diseases including, but not limited to, neurological disorders such as Alzheimet's
Disease {AD) and diseases or conditions characterized by a loss of cognitive
mam-ory capacity such as, for example, mild cognitive impairment (MCI), Lewy
body dementia, Down’s syndrome, hereditary cerebral hemorrhage with
amyloidosis (Dutch type); the Guam Parkinson-Dementia complex; as well as
other diseases which are based on or associated with amyloid-like proteins such
as progressive supranuclear palsy, multiple sclerosis; Creutzfeld Jacob disease,
Parkinson's disease, HiV-related dementia, ALS {amyotropic lateral scierosis),
inclusion-body myositis (IBM), Adult Onset Diabetes; senile cardiac amyioidosis;
endocrine tumors, and others, including macular degeneration.
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A method for the preparation of a pharmaceutical composition according to any
one of claims 76 fo 78 using a monoclonal antibody andfor a functional part
thereof or a functionally equivalent antibody according to any one of claims 1 to

65, comprising formuiating said antibody in a pharmaceutically acceptable form.

A method according to claim 90, wherein the antibody is comprised in the
composition in a therapeutically effective amount.

" A method for reducing the plagque load in the brain of an anirhai, particularly a

mammal, but especially a human suffering from a disease or condition leading to
an increased plaque load in the brain comprising administering to an animal,
particularly a mammal, more particularly a human in need of suich a treatment, a
therapeutically effective amount of a monocional antibody any one of claims ito
65, or a composition according to any one of claims 76 to 79, or a mixture

according to any one of claims 80 to 85.

A method according to claim 92, wherein the plaque load in the brain is
decreased by at least 20 %, particularly by at least 25%, more particularly by at
least 30%, even more particularly by more than 30%

A method for reducing the amount of plagues in the brain of an animai,'
particularly a mammal, but especially a human suffering from a diszase or
condition leading to an increased plaque load in the brain comprising
administering to an animal, particularly a mammal, more particularly a human in
need of such a treatment, a therapeutically effective amount of a monocional
antibody any one of claims 1 to 85, or a composition according to any one of
claims 76 to 79, or a mixture according to any one of claims 80 to 85.

A method according to claim 94, wherein the amount of plaques in the brain is
reduced by at least 10 %, particularly by at east 15%, mere particularly by at
least 20%.
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A method for decreasing the total amount of soluble AR in the brain of an animal,

particularly a mammal, but especially a human suffering from a disease or
condition leading to increased concentrations of soluble AR in the brain
comprising administering to an animal, particularly a mammal, more particularly a
human in need of such a treatment, a therapeutically effective amount of a
monocional antibody any one of claims 1 to 65, or a composition according to
any one of claims 76 to 79, or a mixture according to any one of claims 80 to 85.

A method for preventing, treating or alleviating the effects of diseases and
disorders which are caused by or associated with amyloid or amyloid-like
proteins including amyloidosis, a group of diseases and disorders associated
with amyloid plague formation including secondary amyloidosis and age-related
amyioidosis such as diseases including, but not fimited to, neurological disorders
such as Alzheimer’s Disease (AD) and diseases or conditions characterized by a
loss of cognitive memory capacity such as, for example, mild cognitive
impairment (MCI), Lewy body dementia, Down’s syndrome, hereditary cerebral
hemorrhage with amyloidosis (Dutch type); the Guam Parkinson-Dementia
complex; as well as other diseases which are based on or associated with
amyioid-iike proteins suéh as progressive supranuciear palsy, multiple sclerosis:
Creutzfeld Jécob disease, Parkinson's disease, HiV-related dementia, ALS
(amyotropic lateral sclerosis), inclusion-body myositis ({IBM), Adult Onset
Diabetes; senile cardiac amyloidosis; endocrine tumors, and others, including
macular degeneration by administering an antibody, but particularly a monoclonal
antibody or a composition or mixture comprising such an antibody according to
any one of claims 1 {o 39 to a an animal or a human affected by such a disorder
comprising administering to an animal, particularly a mammal, more particularly a
human in need of such a treatment, a therapeutically effective amount of a
monocional antibody any one of claims 1 fo 65, or a composition according to
any one of claims 76 to 79, or a mixiure according fo any one of claims 80 to 85.

A methods for retaining or increasing cognitive memory capacity in a mammal
exhibiting an amyloid-asscciated disease or condition comprising administering
to an animal, particularly a mammal, more particularly a human in need of such a

treatment, a therapeutically effective amount of a monoclonal antibody any one
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of claims 1 fo 65, or a composition according to any one of claims 768 10 79, or a

mixture according to any one of claims 80 to 85.

A method according to claim 98, wherein the monoclonal antibody or the
composition comprising the monocional antibody is administerd in a
therapeutically effective amount.

A hybridoma cell fine characterized in that it produces a monoclonal antibody
according to any one of claims 1 to 65,

A hybriddma cell line characterized in that it produces a monoclonal antibody
including any functionally equivalent antibody or functional parts thereof which
ahtibody has the characteristic properties of an antibody produced by hybridoma
cell line FP 12H3, deposited on December 01, 2005 as DSM ACC2752.

A hybridoma cell line characterized in that it produces a monoclonal antibody
including any functionally equivalent antibody or functional parts thereof which
antibody has the characteristic properties of an antibody produced hybridoma cell
line FP 12H3-C2, deposited on December 01, 2005 as DSM ACC2750.

A hybridoma cell iine characterized in that it produces a monoclonal antibody
including any functionally equivalent antibody or functional parts thereof which
antibody has the characteristic properties of an antibody produced hybridoma cell
line FP 12H3-G2, deposited on December 01, 2005 as DSM ACC2751.

A hybridoma cell line characterized in that it produces a monocional antibody
including any functionally equivalent antibody or functional parts thereof which
antibody has the characteristic properties of an antibody produced hybridoma cell
line ET 7E3, deposited on December 08, 2005 as DSM ACC2755.

A hybridoma cell line characterized in that it produces a monocional antibody
including any functionally equivalent antibody or functional parts thereof which
antibody has the characteristic properties of an antibody produced hybridoma celt
line EJ 7H3, deposited on December 08, 2005 as DSM ACC2756.



<222> (5)-(5) <223> Xaa can be Ala, Val, Leu, norleucine, Met, <220>

1086.

107.

108.

108.

110.

111

112.

137

Hybridoma cell line hybridoma cell fine FP 12H3, deposited on December 01,
2005 as DSM ACC2752.

Hybridoma celi fine hybridoma cell ine FP 12H3-C2, deposited on December 01,
2005 as DSM ACC2750.

Hybridoma cell line hybridoma cell line FP 12H3-G2, deposited on December 01,
2005 as DSM ACC2751.

Hybridoma cell line hybridoma cell line ET 7E3, deposited on December 08, 2005
as DSM ACC2755,

Hybridoma cell line hybridoma cell fine EJ 7H3, deposited on December 08, 2005
as DSM ACC2756.

Method of diagnosis of an amyloid-associated diéease or condition in a patient

comprising detecting the immunospecific binding of a monoclonal antibody or an -

active fragment thereof to an epitope of the amyloid protein in a sample or in sifu

which includes the steps of

(a}  bringing the sample or a specific body part or body area suspected to
contain the amyloid antigen into contact with an antibody according to the
invention and as described herein before, which antibody binds an epitope
of the amyloid profein;

(b}  allowing the antibody to bind to the amyloid antigen to form an
immunological complex;

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

(d)  cormelating the presence or absence of the immunological compiex with
the presence or absence of amyloid antigen in the sample or specific body
part or area.

Method of determining the extent of amyloidogenic plague burden in a tissue
comprising

(@)  obtaining a sampie representative of the fissue under investigation;



113.

114.

118.

<221> misc_feature <222>(8)-(8) <223> Xaa can be Ala, Val, Len,
Ser or lle <220>

138
(b} tesling said sample for the presence of amyloid antigen with an antibody

according to any one of claims 1-65;
(¢}  determining the amount of antibody bound to the antigen; and
(dy calculating the plague burden in the tissue.

A method according to claim 112, wherein the formation of the immunological
compiex in step ¢} is determined such that presence or absence of the
immunological complex correlates with presence or absence of amyloid antigen.

A method for diagnosing a predisposition to an amyloid-associated disease or

condition in a patient comprising detecting the immunospecific binding of a

monocclonal ahtibody or an active fragment thereof to an epitope of the amyloid

protein in a sample or in situ which includes the steps of

{a)  bringing the sample or a specific body part or body area suspected to
contain the amyloid antigen into contact with an antibody according fo the
invention and as described herein before, which énﬁbddy binds an epitope
of the amyloid protein;

(b)  allowing the antibody to bind to the amyloid antigen to form an
immunological complex;

(¢}  detecting the formation of the immunological complex; and

(d)  correlating the presence or absence of the immunological complex with

the presence or absence of amyloid antigen in the sample or specific body part

or area,

(e)  comparing the amount of said immunological complex to a normal control

value, ‘

wherein an increase in the amount of said aggregate compared o a nomal

control value indicates that said patient is suffering from or is at risk of developing

an amyloid-associated disease or condition.

A method for monitoring minimal residual disease in a patient following treatment

with an -antibody or a vaccine composition according to any one of the preceding

claims, wherein said method comprises:

(a) bringing the sample or a specific body part or body area suspected to
contain the amyloid antigen into contact with an antibody according to the



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

1186.

{c)
(d)

(&)

139
invention and as described herein before, which antibody binds an epitope

of the amylcid protein;

'aliowing the antibody to bind to the amyloid antigen to form an
immunological complex;

detecting the formation of the immunological complex; and

correlating the presence or absence of the immunological complex with
the presence or absence of amyloid antigen in the sample or specific body
part or area, '

comparing the amount of said immunological complex fo a normal control

vaiue,

wherein an increase in the amount of said aggregate compared to a nomal

control value indicates that said patient still suffers from a minimal residual

disease,

A method for predicting responsiveness of a patient being treated with an

antibody or a vaccine composition according to any one of the preceding claims

comprising

(@)

(b)

(d)

(e)

bringing the samplé.or a specific body part or body area suspected to
contain the amyloid antigen into contact with an antibody according to the
inventi'qn and as described herein before, which antibedy binds an epitope
of the amyloid protein;

allowing the antibody to bind to the amyloid antigen to form an
immunoclogical complex;

detecting the formation of the immunological complex; and

correlating the presence or absence of the immunological complex with
the presence or absence of amyloid antigen in the sample or specific body
part or area,

comparing the amount of said immunological complex before and after
onset of the treatment,

wherein an decrease in the amount of said aggregate indicates that said patient

has a high potential of being responsive to the treatment.



<400> 17 Xaa Xaa Lys Leu Xaa Phe Phe Xaa Xaa Asp 1510 13
<210> 18 <211> 10 <212> PRT <212> homo sapiens <220> <221>
misc_feature <222>(2)..(2) <223> Xaa can be Asn or Gin <220>

117.

118.

: 140
Test kits for detection and diagnosis of amyloid-associated diseases and

conditions comprising antibodies according fo to any one of claims 1-65,

Test kit according to claim 114 comprising a container holding one or more
antibodies according to the present invention and instructions for using the
antibodies for the purpose of binding to amyloid antigen to form an
immunological complex and detecting the formation of the immunological
complex such that presence or absence of the immunoiogical complex correlates
with presence or absence of amyloid antigen.



<221> misc_feature <222>(2).0(5) <223> Xaa can be Ala, Val, Ley,
norleucine, Met, Phe,or lle <220> <221> misc_feature <222> (8)-(8)
<223> Xaa can be Ala, Val, Leu, Ser or lle <220> <221> misc_feature
<222>(9)..(9) <223> Xaa can be Glu or Asp <400> 18 His Xaa Lys Leu
Xaa Phe ?he Xaa Xaa Asp 1510 <210> 19 <211> 10 <212> PRT <213>
homo sapiens <220> <221> misc_feature

SEQUENCE LESTING

<110> AC Immune S.A.
<120> Monoclonal Antibody
<i30> L3017 PCT

<150> EP 05027092.5%
<151> 2005-12~12

<150> EP 06014729.5
<151>  2006~07-14

<150> EP 08020766.9
<151> 2006-10-02

<180> 22

<17¢> Patentin version 3.3

<2i0> 1
<211>» 1%
<217» PRT

<213> Homdp sapiens

<220>

<223> antigenic peptide AB 1.1s

<400> 1
bsp Ala Glu Phe Arg -His Asp Ser Gly Tyr Glu Val His His Gln
1 5 1) 15



14 <222> <223> <220> <221> (1)-(1) Xaa can be His, Asa, Gin,
misc_feature Lys or Arg <222> (2)..(2) <223>

<210> 2
<211> 16
<212> PRT

<213> Homg sapiers

<220>

<223> antigenic peptide AB .55

<400> 2
Asp Ala Glu Phe Arg His Asp Ser Gly Tyr Glu Val Bis His Gin Lys
1 5 10 15

<210> 3
<2i1> 15
<z212> PRT

<213> Homo sapiens

<220>
<223> antigenic peptide B8 i.igm4

<400> 3
Asp Ala Glu Phe Arg Ris Asp Ser Gly Tyr Glu Val His Cln Lys
1 5 10 15

<210> 4
<211> 14
<212> PRT

<213> FEomo sapiens

<220>
<223» antigenic peptide AB ;.15



Xaa can be Asn or Gin <22D> <221> misc_feature <222> (3)-(3)
<223> lan can be Lys, His, Aso,

<400> 4
Glu-Asp-Val-Gly-Ser-Asn-Lys~Gly~Bla-Ile-Ile-Gly~Leu-Met
1 5 10

<210> %
<z11l> 12
<212> PRT

<213> Homo sapiens

<220>
<223> antigenic peptide ABse-g

<400> 5
Gly-Ala~Ile-Ile~Gly~Leu-Met-Val-Gly-Gly-Val-Val
1 5 10

<2i0> ¢
<21i>» 17
<212> PRT

<213>» --Homo sapiens

<220>

<Z23> antigenic peptide AB;_ 4y

<400> &
Asp Bla Glu Phe Arg His Asp Ser Gly Tyr Glu Val His His Gln Lys Leu
1 5 10 15

<210> 7
<211> 112
<21l2> PRT

<213> Musz musculus

<400> 7



Ginor Arg <220> <221> misc_feature <222> (5)..(5) <223> Xaa can
be Ala, Val,Leu, norleucine,

4

Asp Val Val Met Thr Gln Thr Prc Leu Zer Leu Pro Val Ser Leu Gly
1 3 10 : 15

Asp Gln Alz Ser Ile Ser Cys Arg Ser Ser Gln Ser Leu Val Tyr Ser
20 25 30

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

Pro Lys Leu Leu Ile Tyr Lys Val Ser Asn Arg Phe Ser Gly val Pro
50 53 50

Asp Rrg Phe Ser Gly Ser Gly Ser Gly Thr'Asp Phe Thr Leu Lys Ile
€5 70 75 80

Ser Arg Val Glu RAla Glu Asp Leu Gly Val Tyr Phe Cys Ser Gin Ser
85 30 95

Thr His Val Pro Trp Thr Phe Gly Gly Giy Thr Lys Leu Glu Ile Lys
100 103 130

<210> 8

<211> 112

<212> PRT

<213> Mus musculus

<400> B8

Giv Val Gln Leu Vel Glu Ser Gly Gly Gly Leu val Gln Pro Gly Gly
1 5 10 15

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



Met, <220> <221> misc_feature <222> (8)-(8) <223> Xaa can be

Ala,Val,Leu, Her or lle

Gly Met 3ex

35

Ala Ser Ile

50

Lys Gly Arg

€5

Leu Gln Met

Ala Ser Gly

<210> 9

<211> 336
<212> DRA
<213> Mus

<400> &
gatgtigtga

atctettgea
tacctgeaga
tetggogtes
ageagagtgyg

tggacgttceg

20

Trp Val Arg

Lsn Ser Asn

Phe Thr Ile

70

Ser Ser Leun

85

Asp Tyr Trp

100

musculus

tgacccaaac
gatctagtca
agccaggoeca
cagacaggtt
aggctgagga

ghggaggeac

25

Gln

40

Gly

Ser

Lys

Gly

Arg Asp Asn

Ser Glu Asp

Gln Gly Ser

Thr Pro Lsp Lvs

Gly Ser Thr Tyr

Ala
78

Thr
a0

Thr

105

tecactetee

gagecttgta

gtctocaaag

cagtggeagt

tectaggagt:

caagcetagaa

ctgectgtea

tatagtaatg

ctoatgatet

ggatcaggga

tatttetget

atcazsa

30

Leu Glu
45

Rrg

Tyr
60

Fro Asp
Lys Asn Thr
Ala

Met Tyr

Thr Val
1i0

Leu

gtcttggaga

gagacaccta

acaaagtite

cagattteac

ctcaaagtac

Leu val

Ser val

Len Tyr

B0

Tyr Cys

Ser Ser

tcaagcectec

tttacattygg

caaccgatit

actcazagatc

acatgttcct

&0

izo

180

2490

360

336



<220> <221> misc_feature <222>(9)..(9) <223> ma can be Glu or

Asp <220>

<210>
<211>»
<212>

10

417
DNA
<Z13> Mus

<400>
atgaagttge

io

gttgtgatga

tettgoagat

ctgoagaage

ggggtcccag

agagtggagg

acgtioggtyg

<210>

<2il>

<232>
<213>

1l
336
DA

Mus

<400> 11

gaggtgeage

tcctgtgeag

ccagacaaga

ccagacaygtg

ctgcaasatga

tactggggee

musculus

ctgttagget

cocaaactee

ctagtcagag

caggccagto

acaggttcag

Ctgaggatet

gaggoaccaa

‘musculus

tggtyggagte

cctetggatt

ggctggaatt

tgaagggeeg

gcagtotgaa

aaggctccac

gttggtgetg
actcteeetyg
cettgtatat
tccaaagete
tggcagtgqa
gggagtttat

gctagaaate

tgggggagge
cacttteagt
ggtcgeaage
attcaccatc
gtotgaggac

tctcacagte

atgttctgga

coctgtocagte

agtaatyggag

ctgatctaca

teagggacag

tteotgoetete

Baacgggctg

ttagtgecage

agetatggea

atcaatagta

tccagagaca

acageeatgt

tcetea

ttectgotte

ttggagatea -

acacctattt

aagtttccas

atttcacact

aaagtacaca

atgctgcace

ctggagggte

tgtettggat

atggtggtag

atgccaagaa

attactgtge

cageagtgat
agcectecate
agattggtac
ccgatfttct
céagatcagc
tgttecttgg

aactgta

cetgaaacte
teogeecagact
cacctattat
caccetgtac

aagtggtgac

60

120

180

240

300

360

&0

12¢

180

240

300

3386



<221> misc_feature <222> (10)-(10)
<400> 19

<210>
<21i>
<212>
<213>

12
408
DNA&

Mus

<4¢0> 12
atgrasttsg

gtgcagetyg

tgtgoageet

gacaagagyo

gacagtgtga

caaatgagea

Lggggreaayg

<210>
<211
<2Li2>
<213>

13
10
PRT

<220
<221>
<2Zz>
<223>

<220>
<221>
<222>
<22 3>

<220>

musculus

ggytocagmet

tggagtctgg

ctggaticac

tggaattggt

agggoogatt

gtetgaagte

gctccactet

homo sapiens

misc_feature
{2).

Xaa can be Rsn or Gin

- {23

misc_feature
(5).

- {5)

gritttectt
gggaggetia
ttteagtage
cgcaageats
caccatctec
tgaggacaca

cacagtetee

Xaa can be Ala, Val, Leu,

geocttattt

gtgcageetg

tatggeatgt

satagtasatg

agagacaatg

gecatgtatt

toagecaasa

nerleucine,

<223> Xaa can be Glu or Asp

tazaaggtygt
gagggtccct
cttgggttog
gtggtagcaé
ccaagaacac
actgtgcaag

caacaceco

Met, Phe,

ccaatgtgag
gaaactctee
cecagactoea
ctattatcca
cetgtacety

tggtgactac

or Ile

60

120

180

240

00

360

408



lan lan lan Leu lan Phe Phe Xaa Xaa Xaa 1510 15 <211><212> PLC
<213> homo sapiens <400> 20 Val His His Lys Lou Val Phe Phe Ala Glu
Asp 1510 <210> 21 <211> 219 <212> PLC <213> mus musculus <400>
21 Asp Val Val Met Thr Gin Thr Pro Leu Set Leu Pro Val Set Leu Gly
151015 Asp Gin Ala Set lle Set Cys Arg Her Set Gin Set Leu Val Tyr Set

<221>
<222>
<223>

220>
<2Z1>
<222>
<223»

<220>
<221>
<222>»
<223>

<220>
<221>
<222>
<223>

<220>
<221
<222>
<223>

<400>

mise feature
(6)..(86)

¥aa can be Ala, Val, Leu, norleucine, Met, Phe, or [le

misc_feature
(7)..47)

Xaa can be Ala, Val, Leu, norleucine, Met, Phe, or Ile

mise feature
{8)..1{8)
Xaa can be Ala, Val, Leu, Ser or Ile

misc_feature
{8)..(9
Xza can be Glu or Asp

misc_feature
(10} .. (10}

Xza can be Glu or Asp

13

fis ¥as Lys Leu Xaa Xaa Xas Xaa Yaa Xaa

1

<210>
<211l>
<Z12>
<213>

220>
<221>
<222>
«223>

5 ’ 10

14
11
PRT

homo saplens

misc_feature

{1y.. (1}
Xaa can be His, Asn, Gln, Lys or Arg



202530 Asn Gly Asp Thr Tyr Leu His Trp Tyr Leu Gin Lys Pro Gly Gin Set
354045 Pro Lys Leu Leu lle Tyr Lys Val Set Aso Arg The Set Gly Val Pro
505560 Asp Arg Phe Set Gly Ser Gly Her Gly Thr Asp Phe Thr Leu Lys lle
65707580 16 859095 |'hr His Val Pro Trp Thr Phe Gly Gly Gly Thr Lys
Leu Glu lle Lys 100105110 Arg Ala Asp Ala Ala Pro Thr Val Per lle Phe
Pro Pro Per Per Glu 115120125 Gin Let Thr Per Gly Gly Ala Per Val Val
Cys The Leu Mn Mn Phe 130135140 Tyr Pro Lys Asp lle Mn Val Lys Trp
Lys lle Asp Gly Per flu Arg

220>
€221i> nmisc_feature
<222>  (3)..(3}

<223> Xaa can be Asn or Gln

220>

<221> misc feature

<222>  {4).. {4}

<223> Xaa can be His, Asn, Gln, Lys or Arg

<220>
<221> mnisc feature
<222>  (5)..(5)

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

<220>

<221> misc_feature

<222> (6}.. (&}

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

<220>

<221> misc_feature

<222>  {9)..{(9)

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

<220>

<221> misc_feature

<222>  (10}.., (10}

<223> Xaa can be Glu or Asp

<220>

<221> misc feature

<222> {11).. {11}

<223> Xaa can be Glu or Asp

<400> 14

Xaa His Xaas Xaa Xas Xaz Phe Phe Xaa Xaa Xaza
1 5 10



145150155160 Gin Mn Gly Val Leu Mn Per Trp Thr Asp Gin Asp Set Lys
Asp Per 165170175 Thr Tyr Per Met Per Per Thr Leu Thr Let Thr Lys Asp
Glu Tyr Glu 180185190 Arg His Asn Per Tyr Tnr Cys flu Ala Thr His Lys
Thr Per Thr Per 195200205 Pro lle Val Lys Per Phe Mn Mg Mn Glu Cys
210215 <210> 22 <211> 448 <212> PRT <213> rims musculus 17 <400>
22 Glu Val Gin Leu Val Glu Ser Sly Sly Sly Leu Val Gin Pro Gly Sly
151015 Ser Lea Lys Lea Ser Cys Ala Ala Ser Sly Phe Thr Phe Ser Ser

Tyr 202530
' 10

<210> 18
<211> 10
<212> PRT

<Z13> homo sapiens

<220>

<221> misc feature

<222> (1)..{%}

<223> Xaa can be His, Asn, Gln, Lys or Arg

<220>

<221> misc_feature

<222>  (2)..(2)

<223> Xaa can be Asn or Gin

<220>

<221> misc feature

<222> {5y, .45

<223> ¥aa can be Ala, Val, Leu, norleucine, Met, Phe,or Ile

<220>

<221> misc feature

<222>  (8).. (B}

<Z23> Xaa can be Ala, Val, Leu, Ser or Ile

<220>

<22i> misc feature

<2227  (9)..{9)

<223> Xaa can be Glu or Asp

<220>

<221> misc feature

<222> {10y, .1

<223> Xaa can bs Glu or Asp

<480> 15



Sly Met Ser Trp Val Arg Gin Thr Pro Asp Lys Arg Leta Glu Lea Val
354045 Ala Ser lle Asn Ser Mn Sly Sly Ser Thr Tyr Tyr Pro Asp Ser Val
505560 Lys Gly Arg Phe Thr lle Ser Arg Asp Asn Ala Lys Mn Thr Lea Tyr
65707580 Lea Gin Met Ser Ser Lea Lys Ser Glu Asp Thr Ala Met Tyr Tyr
Cys 859095 Ala Ser Sly Asp Tyr Trp Sly Gin Gly Ser Thr Lea Thr Val Ser
Ser 100105110 Ala Lys Thr Thr Pro Pro Ser Val Tyr Pro Lea Ala Pro Sly
Cys Sly 115120125 Asp Thr Thr Sly Ser Ser Val Thr Lea Sly Cys Lea Val
Lys Sly Tyr 130135140 18 145150155160

11

Xaa Xaa Lys Leu Xaa Phe Phe ¥sza Xaz Xaa
1 5 10

<210> 16
<211> 10
<212> PRT

<213> homo sapiens

<Z20>
<221> misc_feature
<222>  (2)..1(2}

€223> ¥aa can be Asn or Gln

<220>
<221> misc_feature
<222» {5}..{3)

<223> ¥sa can be Ala, Val, Leu, norleucine, Mest, Phe,or Ile

<220

<221> misc_feature

<222>  {8)..18)

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

<220>

<221> misc_feature

<222>  (9)..(9)

<223> Xma can be Glu or Asp

<220>

<221> misc_feature

<222>  {10)..{1C

<223> Xaa can be &lu or Asp

<40G0> 16

His Xaa Lys Leu Xaa Phe Phe Xaa Xaa Xaa
1 5 i0



Ser Val His Thr Phe Pro Ala Lou Lou Gin Ser Gly Lou Tyr Thr Net
165170175 Her Ser Her Val Thr Vol Pro Her Her Thr Trp Pro Set GIn Thr
Val 180185190 Thr Cys Her Val Ala His Pro Ala Her Her Thr Thr Val Asp
Lys Lys 195200205 Lou Glu Pro Her Gly Pro lle Ser Thr lle Asn Pro Cys
Pro Pro Cys 210215220 Lys Glu Cys His Lys Cys Pro Ala Pro Asn Lou flu

- fly Gly Pro Her 225230235240 Val She lle She Pro Pro Asn lle Lys Asp
Vol Lou Met Ile Her Leu 245250255 Thr Pro Lys Val Thr Cys Val Vol Vol
Asp Vol Ser Glu Asp Asp Pro 260265270 Asp Vol Gin lle Her Trp Phe Vol
Asn Asn Vol Giu Vol His.Thr Ala 217%5280285 GIn Thr Gin Thr His Arg Glu
Asp Tyr Asn Her Thr lle Arg Vol Vo

<210> 17
<211> 10
<212>» PRT

<213> homeo sapiens

<220>

<223> misc_feature

<222> {1)..1(1}-

<223> Xaa can be His, Asn, Gln, Lys or Arg

<220>

<221> misc_featuré

<222>  (2)..(2}

<223> Xaa can be Asn or Gln

<220>
<z2l> misc feature
<222> {5)..1{5}

<223> Haa can be Ala, Val, Leu, norleucine, Met, Phe,or Ile

<220

<221> misc_feature

<222> (B)..(B)

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

<220

<Z21> misc feature

<222>  {9) .. (8)

<223> Xaa can be Glu oxr Asp

<400> 17

Xaa Xaa Lys Leu Xaa Phe Phe Xaa Xaa Asp
1 -5 10



290295300 19 305310315320 Lys Cys Lys Val Asn Asn Lys Asp Leu Pro
Set Pro lle Glu Arg Thr 325330335 lle Ser Lys lle Lys Sly Leu Val Arg Ala
Pro Sin Val Tyr lle Leu 340345350 Pro Pro Pro Ala Glu Gin Leu Set Arg
Lys Asp Val Set Leu Thr Cys 355360365 Leu Val Val Sly Phe Asn Pro Sly
Asp lle Set Val Glu Trp Thr Ser 370375380 Asn Gly His Thr Glu Glu Asn
Tyr Lys Asp Thr Ala Pro Val Leu Asp 385390395400 Ser Asp Sly Ser Tyr
Phe lle Tyr Set Lys Leu Asn Met Lys Thr Set 405410415 Lys Trp Glu Lys
Thr Asp Ser Phe Ser Cys Mn Val Arg His Glu Sly

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

<220>
<€221>
<222>
<223>

<220»
<221
<222%
<223>

<220>
€221>
<222>
223>

220>
<221>
<222>
223>

<400>

13

18
10
PRT

homo sapiens

misc_ feature
(2y..(2}

Xaa can be Asnp or Gln

misc_feature
(5]-3{5)

Xaa can be Ria, Val, Leu, norleucine, Met,

misc_feature
{8)..(8)

Xaa can be Ala, Val, Lew, Ser or Ile

misc feature
{(8)..(%)

Zaa can be Glu or Asp

18

His Xaa Lys Leu Xaa Phe Phe Xaa Xaa Asp

1

<210>
<211>
<2iz»
<2L3>

<220>
<Z21>

5 ic

19
10
PRT

homo saplens

misc_feature

Phe,or Ile



420425430 Leu Lys Asa Tyr Tyr Let Lys Lys Thr lle Ser Arg Set Pro Sly
14ys 435440445

14

<Z22>  (1)..(L)
<223> ZXaa can be His, Asn, Gln, Lys or Arg

<220>
<221> misc_feature
<222>  {2)..(2)

<223> Xaa can be Asn or Gln

<220>

<221> misc feature

<222> {3)..(3

<223> Xaa can be Lys, His, Asn, Gln or Arg

<220>
<22i> misc_feature
<222> (5}..(5)

<223> MYaa can be Ala, Val, Leu, norleucine, Met, Phe,or Ile

<220>

<221> misc_feature

222> (8).. (8}

<Z2i3> Xaa can be Ala, val, Leu, Ser or Ile

<220>
<2Zl> misc_featurs
<222> (9)..1{9)

€223> Xaa can be Glu or Bsp

<2Z20>

<221> misc feature

<222> (10} ..{13y

<223> Xaa can be Glu or Asp

<4G0> 19

Xaa Xaa ¥aaz Leu Xaz Phe Phe Xaa Xza Yaz

1 5 10

<210> 20



<21ix 11
<212> PRT

<213> homo sapiens

<400> 20

15

Val His His Lys Leu Val Phe Phe Ala Glu Asp

1 &
<210> 21

<211> 219

<Z3iz2> PRT

<213> mus musculus

<400> 21

Asp Val Val Met Thr

1 3

Asp Glm Ala Ser Ile
20

Asn Gly Asp Thr Tyr
35

Pro Lys Leu Leu Ile
50

Asp Arg Phe Ser Gly
€5

Ser Arg val Glu Ala

Gln

Ser

Leu

Tyr

Ser

70

Glu

Thr

Cys

His

Lys

53

Cly

Asp

Pro Leu

Arg Ser
25

Trp Tyr

40

Val Ser

Ser Gly

Leu Giy

14

Ser

10

Leu

Asn

Thr

Val

Leu

Glin

Gln

hxg

Asp

75

Tyr

Pro Val

Ser Leu

Lys Pro
45

Phe Ser
60

Pha Thr

Phe Cys

Ser

Val

30

Gly

Gly

Leu

Ser

Leun

15

Tyr

Gln

Val

Lys

Gln

Gly

Pro

Ile

BO

Ser



Thr

Arg

Gln

Tyr

145

Gln

Thr

Arg

Pro

His

Ala

Leu

130

Pro

AsSh

Tyr

His

‘Ile

210

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

Val

Asp

115

Thx

Lys

Gly

Ser

Asn

195

Val

22
448
PRT

Pro

100

Ala

Ser

hsp

Val

Met

180

Ser

Lys

85

Trp

Ala

Gly

Ile

Leu

165

Ser

Tyx

Ser

mus musculus

Thr

Pro

Gly

Asn

150

Asn

Ser

Thr

Phe

Phe

Thr

Ala

135

Ser

Thr

Cys

Asn
215

Gly

Val

120

Sex

Lyvs

Leu

Glu
200

Arg

Gly

103

Ser

Val

Tre

Thr

Thr

185

Rla

Asn

16

90

Gly

Ile

Val

Lys

Rsp

170

Leu

Thr

Glu

Thr

Phe

Cys

Ile

155

Gln

Thr

His

Cys

Lys

Pre

Phe
140

Asp G

Asp

Lys

Lys

Leuw

Pro

125

Ley

Ser

Asp

Glu

ERAY

Ser

Asn

Ser

Lys

Glu

190

Ser

Ile

Ser

Asn

Glu

Aep

175

Tyr

Thr

Lys

Glu

Phe

Arg

160

Ser

Glu

Ser



<400> 22

Glu Val Gln Leu Val

1

Ser

Gly

Bla

Lys

65

Leu

Ala

Bla

Bsp

Phe

Leu

Met

Sar

50

Gln

Ser

Lys

Pro

Lys

Ser

35

Ile

Arg

Metr

Gly

Thr

115

Thr

Glu

Leu

20

Trp

Asn

Phe

Ser

Asp

100

Thr

Gly

Ser

5

Ser

Val

Ser

Thr

Ser

85

Tyr

Pro

Sar

val

Glu

Cys

Arg

Asn

Ile

70

Leu

Trp

Pro

Ser

Thy

Ser

Ala

Gin

Gly

55

Ser

Lys

Gly

Ser

Val

1335

Val

Gly

Ala

Thx

40

Gly

Arg

Ser

Gln

Val

120

Thr

Thr

Gly

Ser

23

Pro

Ser

Asp

Glu

Gly

108

Leu

Trp

17

Gly Leu

10

Gly Phe

Asp Lys

Thr Tyr

Asn Ala

75

Asp Thr

S0

Ser Thr

Pre Leu

Gly Cys

Asgsn Ser

Val

Thr

Arg

Tyr

&0

Lys

Ala

Leu

Ale

Leu

140

Gly

Gla Pro

Phe Ser
30

Leu Glu
45

Pro Asp

hsn Thr

Met Tyr

Thr Val

110

Pro Gly
125

Val Lys

Ser Leu

Gly

15

Ser

Leu

Ser

Leu

Tyr

85

Ser

Cys

Gly

Ser

Gly

Tyr

Val

Val

Ty

80

Cys

Ser

Gly

Ser



Ser

Ser

Thr

Leu

Lys

225

Val

Thr

Asp

Gln

Ser

Ser

Cys

Glu

210

Phe

Pro

Val

Thr

280

Thr

His

Sex

Ser

135

Pro

Cys

Ile

Lys

Gin

275

Gln

Len

Thr

Val

180

Val

Ser

His

Phe

Val

280

Ile

Thr

Pro

Fhe

165

Thr

Ala

Gly

Lys

Pro

245

Thr

Ser

His

Iile

150

Val

His

Fro

Cys

230

Cys

Trp

Arg

Gin

Ala

Pro

Pro

Ile

215

Fro

Asn

Val

Phe

Glu

295

His

Leu

Ser

Rla

200

Ser

Ala

Val

Val
280

Asp

Gln

Len

Ser

185

Sar

Pro

Val

285

Asn

Tyxr

Asp

18

Gln

70

Thr

Ser

Ile

Asn

Asp

250

Asp

Asn

Asn

Trp

135

Ser

Trp

Thr

Asn ¥

Leu

235

Val

Val

Val

Ser

Met 3

Gly

Pro

Thr

220

Glu

Leu

Glu

Thr
300

Len

Ser

Val

205

Cys

Gly

Met

Glu

Val

285

Ile

Gly

Tyr

Gln

180

Asp

Pro

Gly

Ile

Asp

270

His

Arg

iys

Thr

175

Thr

Lys

Pro

Pro

Ser

255

Asp

" Thr

Val

Glu

160

Met

Val

Lys

Cys

Ser

240

Leu

Ala

Val

Phe



308

Liys

Ile

Pro

Leu

Asn

385

Ser

Lys

Leu

Cys

Sar

Pro

Val

370

Gly

Asp

Trp

Lys

Lys Val

Lys Jie
340

Pro Ala
355

Val Gly

fis Thr

Gly Ser

Gilu Lys

420

Asn Tyr
435

Asn

325

Lys

Glu

Phe

Glu

Tyr

405

Thr

Tyr

310

Asn

Gly

Glin

Asn

Glu

380

Phe

Asp

Leu

Lys

Leu

Leu

Pro

373

Asn

lie

Ser

Lys

Rap

val

Ser

360

Gly

Tyr

Ty

Phe

Lys
440

Leu

Arg

345

Rrg

Asp

Lys

Sexr

Ser

425

Thr

19

Pro

330

Ala

Lys

Ile

Asp

Lys

410

Cys

Iie

315

Ser

Fro

Asp

Ser

Thr

385

Leu

Asn

Ser

Pro

Gin

Val

Val

380

Ala

Asn

Val

Rrg

Ile

val

Ser

3ed

Glu

Met

Arg

Ser
445

Glu,

TVE

350

Leu

Trp

Val

Lys

His
430

aryg

335

Ile

Thr

Thr

Leu

Thz

415

Glu

Gly

320

Thr

Leu

'Cys

Ser

Asp

400

Ser

Gly

Lys



