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[0005] Amyloid deposits include amyloid P (pentagonal) component (AP), a
glycoprotein related to normal serum amyloid P (SAP), and sulphated
glycosaminoglycans (GAG), complex carbohydrates of connective tissue. Amyloid
protein fibrils, which account for about 90% of the amyloid material, comprise one of
several different types of proteins. These proteins are capable of folding into so-called
“beta-pleated” sheet fibrils, a unique protein configuration which exhibits binding

sites for Congo red resulting in the unique staining properties of the amyloid protein.
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leading to the concurrent deposition of activated complement components, acute
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[0008] Alzheimer’s Disease (AD) is a neurological disorder primarily thought to be
caused by amyloid plaques, an accumulation of abnormal deposit of proteins in the
brain. The most frequent type of amyloid found in the brain of affected individuals is

composed primarily of A@ fibrils. Scientific evidence demonstrates that an increase
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[0010] Presently, the only definite way to diagnose AD is to identify plaques and
tangles in brain tissue in an autopsy after death of the individual. Therefore, doctors
can only make a diagnosis of “possible” or “probable” AD while the person is still
alive. Using current methods, physicians can diagnose AD correctly up to 90 percent
of the time using several tools to diagnose “probable” AD. Physicians ask questions
about the person’s general health, past medical problems, and the history of any

difficulties the person has carrying out daily activities. Behavioral tests of memory,
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gastrointestinal dysfunction, liver toxicity and weight loss.

[0013] Cortical visual deficits are often associated with AD, despite the negative
finding of impaired visual acuity or ocular disease. Post-mortem evidence from AD
patients has shown pathological changes in the pre-cortical visual structures and a

reduction in optic nerve fibers.
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[0016] Mild cognitive impairment (MCI) is a general term most commonly defined
as a subtle but measurable memory disorder. A person with MCI experiences memory
problems greater than normally expected with aging, but does not show other
symptoms of dementia, such as impaired judgment or reasoning. MCl is a condition

that frequently reflects a preclinical stage of AD.

[0017] The deposition of 3-amyloid within the entorhinal cortex (EC) is believed to
play a key role in the development of mild cognitive impairment (MCI) in the elderly.
This is in line with the observation that the CSF-A AB(1-42) levels decline
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[0020] Down’s Syndrome (DS), or trisomy 21, is a genetic disorder caused by the
presence of all or part of an extra chromosome 21 and is often associated with some
impairment of cognitive ability and physical growth. DS is characterized by
premature aging: most individuals affected by the disease develop Alzheimer’s
disease in their fifth decade, including deposits of the plaque-forming protein
amyloid-beta that are often more severe than in most other Alzheimer’s patients.
Furthermore, many people with DS develop cataracts beginning in childhood and
many suffer from congenital glaucoma. In humans, the gene for amyloid precursor

protein, which is cleaved to form amyloid-beta, is located on chromosome 21. In
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degeneration (AMD) is a major cause of visual impairment in the United States and
for people over age 65 it is the leading cause of legal blindness among Caucasians.
Approximately 1.8 million Americans age 40 and older have advanced AMD, and
another 7.3 million people with intermediate AMD are at substantial risk for vision
loss. The government estimates that by 2020 there will be 2.9 million people with
advanced AMD. Victims of AMD are often surprised and frustrated to find out how

little is known about the causes and treatment of this blinding condition.



"straight ahead' vision is processed by the macul a.

Damage to the nmacula results in the devel opnent of
whkiong4sspot s and bl urred or distorted vision. PCI/US2008/011491

Age-rel ated nmacul ar degeneration (AVD) is a nmjor

cause of visual inpairnment in the United States and

for people over age 65 it is the | eading cause of

foe2s] Théredreaso RIREOf FrYGIASdedeaeralpir dryinguR Yeden8ration and
mllion Anericans gﬂs 40 and ol der have advanced AND,

wetdmaswharitisgerergfian. | Thegtry Sepiie whileihthe celds ot magulatowly
S0, B0 Soghh 9 PR 58 Lo e, Bt

dﬂ;}eh lateousupity pffected b dadXMID calthalvgh o eytel cam lade Vidibh avhile the
often surprised_and frustrated to find put how |lifttle,
bR GHS A AS Shaerded: ATEEn JHhIch Ryl deppsifiinder the retina, are

mrhﬁﬁg r%grl eQi { bf @YADY The HR0f devéopine ad ¥nlBd 8fy AMD or wet

macu g€neration: dry macul ar degeneration and wet
A limredegantbe atinbar offdize ofithe floisen increaggs. dhistpessiblel fosdry

h | | oWl y begin. k d i,s_di
Ry pdeoen indeatie g 87 VBispondh il Sl B Hsf M dne
@isEastSHATdvEr, 3f i Afsogidsaibledoy edYDstagd dryQUUID Rvadedy CRahge into

[ ose vision while the other eye remal ns unaffected.

thewwasdormphi ch are yel | ow deposits under the retina,

are comon early signs of dry AVMD. The risk of )

[0626] offhagven doran aktbougzhyit SMP ascounts forlld pereenteefithe casss, results in
e nunb or..sjze of .the drusen .incr ol b 1S

b8 Bertinie s Diklresnand i SOVEHED AHEEed ANAD] @ise ko carly or

WitShfRQiatd StRELST Watr AMTY). IWECAMIisMiWaysOpretdded bipehe dry form of

di sease; however, it i's also possible for early-stage
theydiskiBE. t s thedlie foyn woessns spmedepple bain tp days ajnogmal blood

The wet for al.t hough it . . .
el ol e PP U0V SHRLoA AGAPUT ] R el nu
andibiodd Sm'e dRee enardiap degsheMion), tchesing iapididaneaegel ty tior macula.

i nternedi ate stage of wet AMD). Wet AMD i s al ways

5 demheRiry e S XMW Q{itiﬁlmﬁoﬁéﬁ@ﬁ@@sli%ﬁlytﬁhﬁrdf yision. The

or mworsens, sonme peopl e begin to have abnornal bl ood
vetsrdfsvigionin partibelar may then hegeme Rlumedeand thisgegpn srgws larger as

ery. fragile and. w Ll j
(5L B0 0 bl oSt
e ANIDUAtPai ghtQRRY nalluppekirywdvgramdakntfdiDisibn loss nart oaiut yapidly.
often cause slightly blurred vision. The center of

Y0638)N DiRghdid bGHAGN ar TR eidi@iordgpleaRy ivalvesd dilatkdtey sxam,
region grows |larger as the di sease progresses. %‘g{)

syavpl sovetytesy, dnd angewinadfithe bagkyof dhreexausinga procedyre galled

0 wet ANVD, str.aj [NfRe C Edlei
et BLABLADE AVEE ST SBPRSID Ml 21l
angiography may also be performed. If dry AMD reaches the advanced stages, there
is no current treatment to prevent vision loss. However, a specific high dose formula
of antioxidants and zinc may delay or prevent intermediate AMD from progressing to
the advanced stage. Macugen® (pegaptanib sodium injection), laser
photocoagulation and photodynamic therapy can control the abnormal blood vessel
growth and bleeding in the macula, which is helpful for some people who have wet
AMD; however, vision that is already lost will not be restored by these techniques. If

vision is already lost, low vision aids exist that can help improve the quality of life.
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[0028] Diagnosis of macul ar degeneration typically
involves a dil ated eye exam visual acuity test, and a
wWor@o#ss3Df t he back of the eye using a procede@BUS2008/011491
cal |l ed fundoscopy to hel p di agnose AMD, and-if wet AM

I s suspected-fluorescein angi ography may al so be

perfornmed. If dry AVMD reaches the advanced st ages,

[0029]e Ofe bothelwarlant siplicef apertlated micvedegrication dAcMB) is the

However, a specific high dose forpula of antio
>iqa@aﬁ,lﬁmmaof

agqumy|afign ﬁéyxta@qeaylab Fieliﬂsé% kpewn as druseribetveemine
e Qi Siefiftnlad gritfiomthi IRPEF ant BAEh SYREHGRAE (AM), Recant studic
amdugb«bbp dmalarml o et ﬁeham/comﬁrme@ that dtusehmeoramnf) amyloid beta.
od ves rowt int , which
&‘Pﬁ%mﬁ?tﬂfEY%g ‘&2@86 %%%o&l%ave vve;E ,Tal\/([:)u ﬁovvevle(r:
Vi Si on that is already lost will not be restored b){
10838k Oageinegessarch |°pn¥msq8cmth studies exlgnngervirongigntal, genetic,
HiORRAsERrEMisina BB, B ANID, TP e cldis Airuitoar@liso
being bmlcl)lltédf}mnmgatg mnnz(lkﬁlb)ransplaﬂtg, dregsuthet witli prevat or slow down
xtrace ar .deposi n bet th
AP Er Al he GFeRRTagiation ﬂ}erapnay;ﬁ%f{ﬁj E%Q‘Blﬁg’t %%WT?C&#E)
%ﬂgmﬁ[z&’ fkhe r&?ﬂﬁqﬁﬁr}ﬁa}( E%%{% stiffafRO Vsl a5 fthy GHE Prdi¥nt the

erson et al. have ¢ irmed that drusén contains
Wboﬂnmbmod(@w@mn@ntmlm@}léa Research 78 (2004)
243-256). [0030] Ongoi ng research continues with
[E(IOB@I]' edndxfpoaantigctentd comsidentvakn dgehating new dgugsi ietlmreﬁse of
ors that nmay cq i bute.to AVD
U5k ot B BB eLp RIS IMBLATG delikry eieeRLY TR, Criioies gnd

gcﬁ*eéelst hadsant ﬁ?t’@% ¥ ﬂﬂ@osﬁ@@forﬁﬂs lchndtifedesdcade of ppatierd own

progress of the disease, radiation therapy, gene
téreeajpnes, Dngtm’plsupens agquhatrmmms ceferorahdelvery rgher tha

E,llﬂ)é\ifgwg tleeﬂgsngeg\m H‘JS‘%}(’E@VW ah%p ar?org @%ﬁ@teaf%%lbsa Iﬁ@&llzmal

A&RaHHiAratibROFdimWlatibigresilang i _et dusirglintevls (des omtmday or
devel opi ng new drugs is the ease of use for the ta

pustdinedt wleasy)are ghso @rqfenablr:e rhhe easreed qdmemsreymsésrl@@csg in oral
fcigg D u'f(grin rrégul%o&tag%ll&eas@%?g%t fc&'h ﬁ&/&%nﬁ% Itreg

nsune ecause o AT ent Conveni en ug
rege .t hat tien e :

TGAL 0 S0 bR BTl SRl frotaing o
QBJ&@.‘,sm eQohipYistion absucimedwithradiytiidesdis, a group of diseases and
adm ni stration. Fornul ations resultlng |n | ow dpsin
s

§ ggéé i€l %&%ldoslﬂsemgﬁﬁﬁlg?f)um19‘11&9%,' MRrA0ECRl 8dré&s such
as Alzheimer’s Disease (AD), Lewy body dementia (LBD), Down’s syndrome,

(7]

hereditary cerebral hemorrhage with amyloidosis (Dutch type), the Guam Parkinson-
Dementia complex, as well as other diseases which are based on or associated with
amyloid-like proteins such as progressive supranuclear palsy, multiple sclerosis,
Creutzfeld Jacob disease, Parkinson’s disease, HIV-related dementia, ALS
(amyotropic lateral sclerosis), Adult Onset Diabetes, senile cardiac amyloidosis
endocrine tumors, and other diseases, including ocular di.seases associated with

pathological abnormalities/changes in the tissues of the visual system, particularly
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dosage fornms results in an increase of patient

conpliance during treatnent. [0032] What is needed are
W@G0ensds92 nmet hods and conpositions for prevene@nygSwns/011491

addressing the conplications associated with

anyl oi dosis, a group of diseases and disorders

associated with anyloid plaque formation including

&e6aNEd ithadiyyleiddsaa-selated pahelogidab hintbrmalities/chagés in the tissues
i ncluding, but not limted to, neurological disorders .
ofi the visyal gystem, sugh as neueqnakdegradation; 3aid patbglpgrahabpqrmalities

iy Recur B B i Eren{GUSGEN SR ofEeBEH & b SIERLY PR
lblBedmg to eorcoatplisl ddﬁcitgetﬂetaﬁterbt lbbanébisltraﬁdsl&so;;ml rrehveallemdhing to
ased on or assqQclated w a ol a- rorel ng suc
dacamen; tasleny bading o referashiug el amylolqd gfnostiopoigaiticous
&&Hgg} sé\ﬁ%r]aglgﬁgid%ﬁ%é SetifaALAdinS %ﬁnﬁgﬁeﬁﬁﬁ degeneration and

HI V- ate ntia, ALS (anyotropic |ateral
metwandsgshcratioh [for asyile agaateiatedmacaar degepematipmidhe optic nerve

| ol dosi. d [ . d oth di
RAting e RRcadeprhreeptit BouBaly el anls phBt Rl Bicomes
RAMAK 16 atfideRB/sEOANY M paftidulet, WhatSiy ased¥ld akdBpentsSdaphble of
system particul arlyassociated with _
M@aqm@hgphyﬂi@pgl@am@m&s@gmggpf the disease such as the formation of

b i ties ] i , Ceuab.
BRP TRt R AT ARER R SOt BTG RmOlofh ay &k pepice.

| qgi.cal .abnormalities. cecur. . f.or le, in.
FtAE &y SiCer o o ydBi e irdsularigh of Al ribeet Wit
PRIhE ¥omBRE HintempRtd ddsdany Wettlep6tedd ©irkdicelthi€amyloid burden
anterior chanmber and the optic nerve |eadin

to
iyl transgenic mierefor Suman Sdahgimer disease 4P henk ehé-,q899)- Intraperitoneal

bet a- anyl ] d deposi f.i.ona ot he. Vi .ead]

B RCY Rf |<faba BTV A RA S Fecbhid BT BB b NORBA
fréhidgeic niieg elieiteat sigifieda tings of aiti-aiaglidastibodies, Wbich were
exanpl e gge-,r,el ated macul ar _degeneration;  the optilc 1
rrpovted fesplvbilize emyleid Bbers apd plaauesn, vitgp pnd inaYg- 3&&%%%}1 etal,
g@@%)opti c neuritis; and the cornea leading to lattice
ystrophy. In particular, what is needed are agents

| ; . - . \ i
AP o & Bsefie Mephiiich B9 ohlith MEGR-8186h 68 amyloid plagues gnd
ﬁlbéll(ﬂ ld);eguliiéiﬁﬁﬁé lﬁis_e ghglgelﬁ(tbd ag @ta&g etdlg c()QO(IPI;)’?E)),fWIhIfc_:mchfded _h?t the
amyl oi d or amyloid-11ike peptide. i -any| oi
PR HiRH PSP e RS HE0H MO Abeeaoihis Jossielod by i

! ! Lot ; .
?Aa%%pgﬁégéé[% tfrfééﬁiﬁcérgglﬁ] He M@ﬁg{% ag., €004 ihiRatedWR4tS mAb directed

repo e any urden’ in transgenic
apainstithe cdnmabdonhinhdfifremyldidwasabl¢ Schind lané completely sequester

1999). Intr ritone | hocul ati o f o . .
Plasrs A Eop et ey el BRaresBRsrl Prssimabs ip Grcplatigpatined
e QYRR BPABYRWedH BiBin%ink Pldsad, Fiverihf ileARdriphbfabti®aring and
of anti-amyloid antibodies, which were

catabolism instead of deposition within the brain.

[0035] Prolonged human therapy with rodent antibodies may result in an
antiglobulin response which is detectable at about 8-12 days after administration and
reaches a peak at about 20-30 days. If such an antiglobulin response is encountered,
the treatment must be discontinued after not more than about 10 days and re-treatment

at a later date is usually precluded because it will lead to rapid onset of a secondary
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reported to solubilize amyloid fibers and plaques in
vitro and in vivo. (Nicolau et al., 2002). [0034] A
WEowsikise7 mechani sm by which the di ssol uti on oPCEEY1008/6i11491
pl aques and fibers occurred was first suggested by
Bard et al., (2000), who concluded that the antibodies
opsoni zed t he pl aques, which were subsequently
ARsldRYEFedppnid) Qlﬂi@ﬁ?@ﬂfdﬁﬂﬁﬁlt@ﬁdkh ghdft alcofdilérableRegree of
Mattos et al., (2001) indicated_that a mAb directed
sequenvstconseavasionwish thabebhymas al}tlénaww thetg afpmapp pequeace

G TR BB B iAo o o

@fbethﬁfﬁhdolgemedwhhmbms um of A/ 3 between brain and
pl asma, favoring the peripheral clearing and

F)gsep OfThi rbm&heﬂaiy B ovtRpsifiE by genemﬁﬂg dntibbeich diredtl 1n humans

035] ProI on human t her apy rodent anti bo

orelyy the stgation n? Amragnized” dpkia; rreslé@sé neatipdies Hgmamzed
gng{gg %gg%a e @Lfm?ylegg ur}lﬁggeggldgf 9&énc gmt %bﬁt‘élg\%ttﬁ@%d@ﬁ'td

detivieg Iézmgé iriﬂerﬁmmriﬁe) hlﬁnz&rmdmntwlﬂldd: frathewdrkesatjnances. Since the
nmust_ be di sconti nued aft not e t.han _about. 1

sReaificly(of & PREPANIZR0 apUpageis RIGYIdeq by theirafeny- %F‘é‘é‘? G@Z%ﬁ their
REFRES Sreltd b%gt% %@flﬁg]l? vh@Rinde® B3@lon® mBnor modifications being

secondaryanti g esponse. Al though rodent
alidwdbde] ive cls danet sagniﬁnznitkye'natifem wighy thecafinity endispecificity of the

cO rvation with.th of h nti bo re are
Sy O Son e h intidsh oradte Wik RS DAY P R primate

89 phRRdia®s, fbfnfdns }ﬁlmanf\ﬁhhabﬁ%glg@ﬂ 8Pinag e sl tRsation thereof and

I mmunogeni ¢ i n hamans hi s probl em may be

theaesdiant desigped ¥anatile gegmt Wbb]dl oasldéf@dlrglsh@neda umans

or by the creation of "humani zed" (a.k.a. "reshaped")

Wﬂbomoenaxmmmhe likelitmotlitha @i tyhailEbearetain¢dipl the reshaped

iogn.am.no aci d sequence that con
AEPiRT e FTARE BRCoRs SOEC O NG e egion. s
Wtﬂ KR AAREPHR kqR@RELRFRSto hald R CDRs aP@eirfcofeétyspatial
of the hunanlzed antlbody is provided by the
podeationifr intercipRyithiantizen, aad thay Sgmemerk tesisliey aysometimes

essentj.al |y .unchan 98 t t
B‘é‘?"r%arg? P%R\éé PRI &H oﬂ:1 Y o{ﬂér)s{? g] Nl [ng gﬁ? lf]fﬂn df ea}netlbody
Yortify dnfigefif isRbyantagedus pesdldet humyn ﬁarrteh&rlasﬁqubmcb} thatrare most

its target antigen, Framewgrk residues ma erived
ﬁmmra%&emeqmces ofrthe M@m@emswpws ¥trﬂafm1§ ﬁﬁﬁecessary to

}‘ﬁ;léc%tun% E‘%rg Hmitlo ﬁﬁh@hﬁrﬁﬂ) FaRWek § %El?&fwﬁl'i‘ the

resultant desi gne vari abl e region wou
conespdadiagd residiesipahle rodent framework to avoid losses w1th the affinity. This

replacement may be aided by computer modelling.

[0038] The present invention provides novel methods and compositions comprising
highly specific and highly effective antibodies, particularly chimeric antibodies
including fragments thereof, more particularly partially or fully humanized antibodies
including fragments thereof, having the ability to specifically recognize and bind to
specific epitopes from a range of 8-amyloid antigens, which may be presented to the
antibody in a monomeric, dimeric, trimeric, etc, a polymeric form, in form of an

aggregate, fibers, filaments or in the condensed form of a plaque. The antibodies
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[0037] To maximise the likelihood that affinity wll
be retained in the reshaped antibody it is inportant

WO 00aakss3a proper sel ection of the franmework rRgi/082008/011491
is known that the framework sequences serve to hold
the CDRs in their correct spatial orientation for
interaction with antigen, and that framework residues
&mbledd¥ahé tBachigy of thedirtieat M@tRtidara phitigaRrlyiuseful for the
order to maintain the affinity of the antibody for its .
treptmgetrpf amyleidosis)Agroup abdiseases and disqrders gaspciatethwith ayloid

PRARGERITAENAS RSPy EnlRiadsh bldheP SRHRAGED Fose
inoludirg, Botenod ienited toprenralogioal disirders such dseA laherarer’s Disease
N e T

ﬁn%lfadeﬂaltgﬁ am&{]%r%%‘lgfﬂ%_ﬁ((mttyﬁg}/thg GiAnf Ptk o - TIRRENEE complex,

he present” I nvention provides novel
sy ¢lbaisothedisasgrowhich ansbasedrpn ios assgciateghwith aipgloid-like proteins

G AR oo B BAEb S Bl desse
RaEditdey barebnal RéhbirRdgdeywith atildidosiuDBiah 2@s¢, Ridkirdsefisqfisease,
i ncludi ng fragnments thereof, havi n?egt he ability to

Hp¥atlntedslementia g (arayetrapiblateialisslesess)i Adult Ogisetdpiabetes;
f o [.3- i i i :
TR Bhab AL AR B8 e BRI ling ot

distd¥ey associgted with pathologicalabhommalities/chages af thanissues of the
aggregate, fibers, filaments or jn.,the condenseq f.orm
wFua] systaguBartisplary assosttrdowih %Vié’éd'gﬁtatfﬁ]étq%éﬁ'@lﬂqﬁ@%}f

%ﬁ}ﬁrﬂﬁﬁﬁ&%}aﬁg@éﬁﬁ i PRssAELoMRRE VishM s?%t‘ebﬁ, H@&féélneﬁﬂfélaf he

reatnment o ol dosi's, a group di seases an
dé¢gadationsSad pathohtgichl abridmalitiesoiney ptauufor £xample; iordifferent

i.ncl udj secondary anyl poi dosi d -rel ated .
RpPDP LB RS SHET Auirg oL foriRaieading opriT visual deficits; the
DALGSY @ahftR} at HePaE %_eﬁ/@‘l{hdgﬁg | [%zﬁﬁ’:bﬂﬁf the 16AsSleadifig to cataract

(AD), Lewy body denentia (LBD), Down's syndrone, )
Hee tecietaxamyloid depasitione thsrvitieays ledding teraenler amylajdosiz tlagretina

e), the Guam Par ki nson- ' . ]
¥R o e Bt BTea oot 8 LR RE R Ao R o T amyPaee
PNtk @ hfdcliliak @e%bﬁ@ﬁaﬁbﬂ;sths dptic AGrve lading3s ioptic aeyve alusehpaptic
pal sy, nultiple sclerosis; Creutzfeld Jacob, di sease,
Reurepathy Agd eptieRpuAtishathe Raige? ifedinedmtBeudstoPiyt ch

type, Parkinson's disease, H V-related denentia, ALS
(anyotropic |ater ARVOORTHEANVENPION D abet es;
senile cardiac ar _ ; ocrine tunors, and
fi038] h BAE8EBodihL AR RYcARM Rlardl! B ARRERAS AR YoBY B2

th” pat hol ogi cal abnormalities/changes I1n the tiSsues
filaginknt thereof, a humanized antibody or a fragment thereof, which recognizes and
binds to at least one distinct binding site, particularly to a least two distinct binding
sites, and more particularly to at least three distinct binding sites on the 8-amyloid
protein wherein said one, said at least two and said at least three binding sites each

comprise at least one or two consecutive amino acid residues predominantly involved

in the binding of the antibody.
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vi sual system particularly associated with
anyl oi d- bet a-rel ated pat hol ogi cal

w@bovonsssBT t i es/ changes in the tissues of the vPGIIEE2008/011491
system such as neuronal degradation. Said
pat hol ogi cal abnornaelities may occur, for exanple, in
different tissues of the eye, such as the visual

[0040)eXIH Radigr, tHe chixhbiic attibods el feghieat thereof,® the humanized
anterior chanmber and the gptic _nerve |eadin

@Ubeéb ﬁﬁa frtaa@emethgrepéwmbng to thadnyeation hinds ?fbat least two,

BELAIAY IOl FealPROS dil @ik pIrldfedifek R 0Re 5889018 phflcin wherein a

legsti Itwla lof tl'tbghfele rdé?sttmonbmddxgmaesjd:canmem teastativoosonséontive amino
exanpl e ager.e ate ege, ratlon the opt |

%c? (Félqu@%\aweﬁ@mer@ngpsem@ lvéh?jPlﬂ}g’é‘ﬁ of thg antibedy, gaﬁs gt lggst one
%’Ige E}R&L&ls{‘ﬁ& 'Hr{du?g SI%%OI@%RI@ %r I\ll%fs@o%hfoosﬂﬁga&&ésﬁfu@ ce

trop I'n one

AP 5k e T RSO AL, s
diminod acidagsidoés rtrb@crrﬁmfantlmvotveden dgrbiadiag af thebinnﬁsd)t are located

at | east one distinct binding site, arti
ingdQse Prowmuty<e ieach OHFTRN g a8hees se ed%y at least

parlg @H /aéirdl r¥siflQe 13& ih®@9¢d ﬁ%ﬁ?, aiy Binld] or% a@i@%&hh%maner

on t 3-anyloid protein ein sai d one, said
d:)eemtas t:mnpamd te said aatea$tew9tcon$ﬂceevdaammor&g@nesldgese&uis forming

% %l n:q one or, two consecutive am no acid

10ﬁ)‘l"‘]e STANHRACYS FRIRD% | ved in the binding of the
AT I T
ér?ﬁﬂ%%m regllaﬁéseﬁfd aq(f@cfgf gdenﬂmtng aut‘lereélﬂl‘:{@ @Eﬁp@&l d\PdﬂnEH’are

east two, particularly to at |east three stinct _
pxieddmrrgmﬁy imlmd in tlee bmdmgwfdnajarmbodye are lopatedinclage proximity
of, the three d S co ri se

toyeach ol piihe bt peperale ST Sankr Bl nd SRR

RisRIe E’Ibﬂﬁ\%iv)éd mmimg bhrmlﬁg]@r 1ol AWl catlyi Sheal RP xRS
and at | east one of e three distinct binding sites

canpared to the aniag acid mesiduesivhigh jate predorginantly gyyelved m ghe
%glg}egacﬁl é bggi,utbng {"oar é}jé Q&)fﬁlaﬁeﬁﬁmﬁpm&dn%lnﬂgusaépltope

I've ammo acl resi

mhggfgbgsgé‘l | nv | ved? I?;'i}}t}ﬂgg’ bi gggggﬂp%?%eg)? Og%tlll body 4

ARHoAS dr a-ﬁ%@ﬂfeﬂi ﬂfére%ﬂ‘ & Srovidea r\lﬂh@h BacoghizkEand biadeto at least one
am no” aci d residue not 1nvolved in antibody binding or

dr@nactémyhng bt mngpubﬁlm tp erleask tdlistinct bindiag aites; morapagticularly
! at lga%ﬂhréem@lstg S}%&'%Q’i %H]tﬁ]é) B %ﬁhﬂj ?f'(’)tgﬁ’l%er&lg%ﬁld at least
con orna uou

ornin I'sconti
one or said at least two distinct binding sites each comprise at least two consecutive

amino acid residues predominantly involved in the binding of the antibody, wherein
the at least two consecutive amino acid residues representing a first binding site are —
Phe-Phe- embedded within the following core sequence (SEQ ID NO: 9):

Xaas - Phe — Phe — Xaa, — Xaas — Xaag, wherein:

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

norleucine, Met, Phe, and Ile;
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[0042] The at |least three distinct binding sites
conprising at |east two consecutive am no acid
WO 2®Pss37 and at | east one ami no aci d resi due, PCT/US2008/011491
respectively, which are predom nantly involved in the
bi ndi ng of the antibody are |located in close proximty
to each other on the epitope, separated and/or flanked
Xa, 7 arl &Aib Rfteresidle Selédted! frosthe goupQonkistieg yeAlal Wal, Leu, Ser
antlbody binding or to a significantly smaller extent
Ileynpared to the anino acid residues, which are

predom nantly involved in the binding of t he anti body,
X#nsgs amaminogacid esiduo selacted fram e groumt ¢onsistisg eHGlwansl Asp;
[0043] In particular, a chineric antibody or a
Xamgdsramamiroeacebfesidoe selettadrfronz e gaoup cbmdi)sting 0fGlu and Asp; and
f nment . t her eof r [ |zes a
wheTEE st apinp agt regBEs et e SBenand £o% Aot invelved in
Ribbig uinardgyortte a%I%n% u?,\eﬁlaﬁelsext&ﬁtas beﬂﬁhﬂ@@ t& {He€Phe-Phe-
nore particularly To at least three distinct binding
winding svey t he / 3-anyl oid protein wherein said at |east
one or said at least two distinct binding sites each

mp]r [ Bmmthdreaﬂ;bdhmt oﬁﬂmenud:ntme achimeria@ntbodysordufeagment
&ﬁ ntly, i volv(f he bi d|n .of tQE ant i body,

kb o5 2 hmagize a54ko et st inproyidd; Yerein:
resi dues representlnq a first binding site are -
Kh%1$$@40¥%mk§E%MMV& #bnVehe fol | owi ng core sequence
(SEQ ID NO 9 Xaa - Phe - Phe - Xaa4 - Xaa - Xaa ,
XhaneAta onddal3 mtsvaatmtléaﬂmlaacu d residue selected from
the group consisting of Ala, Val, Leu, norleucine,
Xbds,is Bheor Asyl bhepattiedlaily Glw, ani no aci d residue
selected fromthe group consisting of Ala, Val, Leu,
Beds ia Gt bleAspidasparticalarlaispo aci d resi due sel ected
fromthe group consisting of Gu and Asp; Xaa6 is an

ga Bepattic@at, dunifhed eaitiddl bp flaimedr thufzof, @R ailahianized

of u and Asp; and wherein said am no acid reS|dues
atedygna framnh&h@rexﬁwrawéeﬁovhlphmﬁ@aes #ndindsfop) least one

B PR B BB SRR B ol B prictr

o iléust thegendistinoe bindirig difes on mhe;ﬁﬂamyimd prcﬁhmmeharmn said distinct
antl body or a frag?rt?gnt t here or a humani zed

IRdiNgNfgs ermBrise al deasheng adrat i?%? WLFSPHBYC A 26id residues,
E%tl'vél VEHledenuJ zlmHlv&ﬁhtth@HinafdeOfYﬁé ant?63@¢, Wherfinahe at

par larly Al
least two consecutive amino acid residues representing a first binding site are —Phe-

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

core sequence:
— Xaa, _His — Xaaj; - Xaas — Xaas — Xaag - Phe — Phe — Xaa; -Xaag— Xaag-,
Wherein:

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

Xaas is an amino acid residue selected from the group consisting of Asn and Gln;
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Xaa is Gu or Asp, but particularly Gu; Xaa is GQu or
Asp, but particularly Asp. [0045] In particular, a
W@ biose48587 ant i body or a fragnent thereof, or aPCT/US2008/011491
humani zed anti body or a fragnment thereof is provided,
whi ch recogni zes and binds to at | east one distinct
binding site, particularly to a |l east two distinct
Y465 di0arfinbesid residee pAedted fibavthy giompabonsistisd oft HiispAsn, Gln,
di stinct binding sites on the -anyloid protein wherein
iaadMgt i nct binding sites conprise at |east one and
at | east two consecutive am no_acid residues,
Xens preart amispyacidyiesiduerselested fromthe grasg consisting of Als Ngl dseu, Ser
%\I%el anti body, wherein the at | east two consecutive
'ho acid residues representing a first binding site

re.-Phe-. Phe-, and th t .l.east one am no..aci eg) due
Rese it L Emina s B Ne CeR o6 1R Dy Rt o bEAE et o
fiorlédine, Mef Phe@Rdle; Xaad4 - Xaad5 - Xaa6 - Phe - Phe -
Xaa7 -Xaa8- Xaa9-, Werein: Xaai is an amno acid
%62 'igé?aﬁiﬁ}?eﬁ@% fduRREleBRd ot the POH) &dsﬁapghf Wi Val, Leu and
, n, Lys ang Arg; Xaa3 is an anino acid residue
Hel ected fromthe group consisting of Asn and G n; Xaa4
is an am no acid residue selected fromthe group
Raadh 8h bimgnoicitisidubselected fron the groub dongistiKg af Gls archAsp;
am no acid residue selected fromthe group consisting
RhaAS 8n aMidro adi€tesidiR seRBRd Hivm Hegfous casisaing 06 Ghe hud Asp; and
residue selected fromthe group consisting of f\' a,
wherein ssid amind asicresiduesXear, Pias;, Xadel e Xagnapf £aasggie not
am no.acid..r esi C :
Bivolieq 35 oftjboap S ngt £ Gl WHEARCAR Gy BB SRR B0
s6thpat@ fheoMis-hmdghe uPhe®hst binding sit, @pectinedyAsp; Xaa
is an amno acid residue selected fromthe group

f0Ua%| S'h BSotRér dAbbdMAEntAshe MVENntdig 8 ehimeri ahtiboidyor atragment
resi dues Xaai, Xaa Xaa , Xaa7 Xaa8 and_Xaa ar.e

thevesifyerch humanizedastipody Atie Fgementthersobirarewted: gherein
significantly smaller extent as conpared to the -His-
&fad; i [@n oPAsn he patsicutirlyGlei t e, respectivel y.

Xaasis Lys;

Xaas is Leu;

Xaag is Val or Leu, but particularly Val,

Xaa,is Ala or Val, but particularly Ala;,

Xaag is Glu or Asp, but particularly Glu; and

Xaag is Asp or Glu, but particularly Asp.

[0047] In another embodiment of the invention, a chimeric antibody or a fragment
thereof, or a humanized antibody or a fragment thereof is provided, which recognizes
and binds to at least one distinct binding site, particularly to a least two distinct
binding sites, more particularly to at least three distinct binding sites on the 8-amyloid

protein, wherein said at least one or said at least two distinct binding sites each
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[0046] In another enbodi ment of the invention, a
chinmeric anti body or a fragnent thereof, or a

wheovansssetd anti body or a fragment thereof is pPOWUSM™A$/011491
wherein: Xaa3 is Gn or Asn, but particularly dn;
Xaad4 is Lys; Xaas is Leu; Xaa is Val or Leu, but
particularly Val; Xaa7 is Ala or Val, but particularly

AInpris¥at feabttwal donSEcuis® aminet acidhfesidues predymiantly s Véaidin the
IS Asp or Qu, but particularly Asp. [0047] |In another
kindisgiofthe ansibodnavheicia the Gﬂ?asé&‘h FORSEFHIVEIHMIPY 69“16?51 ues

r t 1 . e, zed,_anhi . .
e 1050k e WA Ef bt v foflowingcore
fequelscet(SEQLID Na@stiOpne di stinct binding site, ‘
particularly to a |l east two distinct binding sites,

xpg,&nagzt-im}tgl-quuy_ Kaaalvheagt three distinct binding
sites on the /3-anyloid protein, wherein said at |east

95, i9hn $Rkfd Ald tRARE stivbted ifohl thelgrdlipebndBitifg bEHis, Asn, Gln
eachconprise at | east two consecutive amno acid
Lyssiaddidsgpr edomi nantly involved in the binding of the
anti body, wherein the at | east two consecutive am no
Kaads aeamihoescid ssidas seliected fimns the@nobpbéandisting of Aen ané Gln;
-Lys-Leu- enbedded within the foll ow ng core sequence
KSEGQ hiPaiBio ) resimeiselect¥d &dm theygsoup tamsistinXafilla, Val, Leu,

wherein: Xaai is an am no acid residue sel ect f

nerieugmsupetdis and Hej agd whegein Agid amang, aﬁag?&g%% q%ﬂé%as are
. id- i t . t

3 v PRl St Sphcom gt e

ca@npated tetheedlyed ebr bimdirgssitgr oup consi sting of Al a,

Val, Leu, norleucine, Met, Phe, and He; and wherein

0048 agil aagotﬁgﬂ dhbcimentast tamR entéai3 a@himerixt antibody vea fiagment
anti body binding or_to a snmaller to sjgnificantl .
theatafeor aeb&r@ﬁtlzeglsa%léﬁ%%a P&Tﬁlﬁ?ﬁé}l@f@@% @é%‘_@g%dj Hﬂ\}{ﬂb’e‘mgmzes
ﬁh& Bindb Pooé‘tﬁi%as't 8%@511‘3&1?& rbgr%m%g'téﬁﬂxtticﬁfarl h§ ailEWsER¥S @Btind
chineric antibody. or a fragnhent "thereof, or a )
bindiny sites, raotel fadigularty @ dt leghtbrge distincebinding shie® on ¢hed3-amyloid

BIGiEA Y GAT Goi0Sa e IPAE e SPRSER 1eRbon B dh e o
consecutive amino acid residues, respectively, predominantly involved in the binding
of the antibody, wherein the at least one and the at least two consecutive amino acids,
which are separated by at least one amino acid residue not involved in antibody
binding or to a significantly smaller extent as compared to the amino acid residues
predominantly involved in the binding of the antibody, are -His- and —Lys-Leu-,

respectively, embedded within the following core sequence:
His — Xaa; - Lys - Leu — Xaas— Xaas— Xaas—Xaag- — Xaa; — Xaag — wherein:
Xaa, is an amino acid residue selected from the group consisting of Asn and Gln;

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

norleucine, Met, Phe, and Ile;

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

norleucine, Met, Phe, and Ile;
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bi nding sites, nore particularly to at |east three
di stinct binding sites on the /3-anyloid protein
wob@peiss3sai d di stinct binding sites conprise BCT/USME$/011491
one and at |east two consecutive am no acid residues,
respectively, predomnantly involved in the binding of
the anti body, wherein the at | east one and the at
X2Aa% art MAireREERsiduY eelacted Groacthd grouphionbistngot A val datu,
by at |east one am no acid residue not involved in
rorteupingyMsh Aenapddieit 0 a significantly smaller extent
as conpared to the am no acid residues predon nantly
Kango$ areaming ackkbresidudiselgeted fromethg grounsppsistipgof 4la, Valnkeu,
-‘aysaﬁgu-, respectively, enbedded within the follow ng
% 28 gquence: His - Xaa2 - Lys - Leu - Xaa3- Xaac-
Xaah- Xaa 6- - . Xaa7: Xaa8 - wherein; Xaa2.i.S a mn .
Somas reaminpacid raidussefeish S G Sow Eairoe RS pdew
and G n; Xaa3. s an ani no }?i d residue sel.ect %Afrogn )
Kits if 6 o 1R#S Se51HG SSIecied Tomy e ErpR COmRBPE G e and Asp;
Met, Phe, and lie; Xaa4 is_an am ng acjid residue ,
arel whereih saicbamineeacis rssidueniiansXeagXate. Kpay, Xags| arejngy involved
nor | .euci pe,,. Met,. P ' ' ' _
PoineRey Bion et plraBRE FRiftemly dhdtr BAsTohibared o the
M@d- and @b —I@r L& Giinting bed, respaativelnd |ie; Xaa$ is an
am no acid residue selected fromthe group consisting
048] 2.In ¥&dther @hbodBRentsTdhdiventas aichiraeticutitibodpot a fragment
residue selected fromthe group consisting _81‘ G .u and
fepoferaghumanizedoantibedy of & fragappf fhersel s ravided: shersi:
group consisting of Gu and Asp; and wherein said
Xainpie Glniod Aseshud pegicdbealy, Glaa3, Xaa , Xaa7 Xaag, are not
i nvol ved in antibody binding or to a smaller to
NaghisfVat anLey, trphitienlaelyt\Véalf as conpared to the - His-
and the -Lys-Leu- binding site, respectively. [0049]
hthapRaiHeer embodi ment of the invention, a chineric
anti body or a fragnent thereof, or a humanized
Q(h%i Raoshe. or a fragnment thereof is provided, wherein:
aa2 I's Gn or Asn, but particularly Gn; Xaa3 is Val

ook RUalaRY VR baticalably AMg! 1 Xaad is Phe; Xaa is Phe;
Xaas is Glu or Asp, but particularly Glu; and
Xaag is Asp or Glu, but particularly Asp.

[0050] In another embodiment of the invention, a chimeric antibody or a fragment
thereof, or a humanized antibody or a fragment thereof is provided, which recognizes
and binds to at least two distinct binding sites on the 8-amyloid protein wherein said
at least two distinct binding sites each comprise at least two consecutive amino acid
residues predominantly involved in the binding of the antibody, wherein the at least
two consecutive amino acids are separated by at least one amino acid residue not
involved in antibody binding or to a significantly smaller extent than said consecutive
amino acid residues, which are -Phe-Phe- and -Lys-Leu-, respectively, representing a

first and second binding site embedded within the following core sequence:
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Xaa6 is Ala or Val, but particularly Ala; Xaa7 is Qu
or Asp, but particularly Gu; and Xaa8 is Asp or Qu,
wWhea09p#8587 cul arly Asp. [0050] I n another enbodPeEL$200$/011491
the invention, a chineric antibody or a fragnent
thereof, or a humani zed anti body or a fragnment thereof
is provided, which recognizes and binds to at | east
Xady -dX 8d, -G -ieQdi Xga,SiAHRS- Rt 4 Xga,/-3X &4 Mash, Mhetedi:n
wherein said at |east two distinct binding sites each
REATRS AP amito dcRPRbidhi¥GeleBS BoH the @raUp ddasi8Ghglof HiY, A4fSGln
predom nantly involved in the binding of the ant i bod’y
bysennd Arg;he at | east two consecutive amino acids are
separated by at | east one ami no acid residue not
Kaasdd areamino azid iebiddy séliected frgnothetgoouwp eingistifig obAsH gnd Gln;
smal l er extent than said consecutive am no acid
Kesiigaesmindhdcidresidac sélbetePiom thegroup/onkBting of Ala, Val, Leu,
respectively, representing a first and second blndlng
BQr} eélc'é‘ﬁbM&Hé’ witdlle: the fol | owi ng core sequence: Xaai
- Xaa2 - Lys - Leu - Xaa3 - Phe - Phe - Xaa. - Xaab
Reaads ampoingl asid Kaigueiseleetad S oup sansising of Alas Mabdeu, Ser
fr .t he group consisting of H's, Asn, Gn Lys, and
dgl,in’Xaa is an am no acid resi due selected fromthe

. As id
Radithad Sertsi L s A AR dreoh e BRET sorRisg et 1g aff Ao
val, L I ine, Met, Ph d He: Xaad
Xaraio aﬁ%meﬂ? aif rndselépied S Bhe TR GinstronE o 1E fc gsps and
%en‘%& gjfuno e?ﬁgazH?(aa?(ﬁﬁaJ Xa@%ﬁ'ﬁd&?a&‘ﬁo@ involved in

reS| ect e from the Zgroup consi sting G u and
&aﬂzodx&aﬁhmgom sesmaller &xsignifieantiiusmallsir exstentiast qommpar¢skto the -

f G d As d wh d
B e Pt he SooiRe e SettRid? an and Xas are
I b B R o o Fns
P%gﬁe& 8] anotﬁ EinfbBdy in‘ﬁ"aglﬂeﬁt' th@reof RPPSAEED, QJHich recognizes

enbodlnent of the invention,
aind binds © arleasbomls/dlehnq bindingrsite, pattisulagy to geast tWO distinct

ni zed anti bod fra
RIS S G anre g oo R A L ERe dilier Bipglr e ¥h Bfs-amytoid
Efd?éih Réhetéih Baid RiRdtincE bindinglksite® compegesdt 1¢asDortti idi av ¢dast two
inding sites, nore particularly to at least thr

domepmtc\te dming |agng residues, mspeatively, a;%ip@pramtly 1nvolved m the binding
of the antibody, wherein the at least one and the at least two consecutive amino acids

are separated by at least one amino acid residue not involved in antibody binding or to
a significantly smaller extent as compared to the amino acid residues, which are
predominantly involved in the binding of the antibody, and wherein said amino acid
residues are -His- and -Phe-Phe- and -Lys-Leu-, respectively, embedded within the

following core sequence:
His — Xaa; - Lys - Leu — Xaa; - Phe — Phe - Xaa, _ Xaas _ Xaas, wherein:
Xaa, is an amino acid residue selected from the group consisting of Asn and Gln;

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

norleucine, Met, Phe, and Ile;
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protein wherein said distinct binding sites conprise
at | east one and at | east two consecutive am no acid

WO e®9Mess537 respectively, predom nantly invol veRCT/ES100&011491
bi ndi ng of the anti body, wherein the at |east one and
the at | east two consecutive am no acids are separated
by at | east one am no acid residue not involved in
X, iPatmidordiongsidue seleaed frgmi the geoupl opnsintind eff Adat\eait Leu,
as conpared to the am no acid residues, which are
$resdMenant |y i nvol ved in the binding of the antibody,
and wherein said amno acid residues are -Hi s- ?nd )
X@hds mheminoratid repislup selected oprtheigreun consisiag aEGIWand4\sp;
the follow ng core sequence: His - Xaa2 - Lys - Leu -
Xa® i8an afim® acidresidue Xelgdted feom thegioup ensisting of Ghmand Asp; and

ap am np, acj d resi due | ected {r 0 . :
SBFEIm R gnisP AR ek e P Kkt potjnvolved in
&ﬁ?ﬂoqg%im{ge&ttsca kI 1 Ageifioanlycsanalies bxtegt asfcoaipared to the -
Val, Leu, norleucine, Met, Phe, and He; Xaa" is an

His-sthe akysdLewsind ke Phedhee BindingsientespibypYeonsi st i ng

of Ala, Val, Leu, Ser and He; Xaas is an am no acid

[08S2 ] udn awdthertetbddiroenttaf éheyinyensiane p shismerieangbody or 3 flagment

Asp; Xaa is an amno acid fresi . .
{hebin, @ arurattizeg aatoedi ot FERREN A0 AR EFEAeE richén:
am no acid residues, 2,@a§13, Xaa4, Xaas, Xaa , are
K@@zlﬁﬂbpv%n’iwtﬁﬁﬂcﬁ% fnding or to a smaller to
significantly smaller extent as conpared to the -
Piagy is Viaher Lewsdut particalddlytMad - Phe- Phe- binding site,
respectively. [0052] In another enbodi nent of the
XadeistAlaor Val, bt paticelady#ildiody or a fragnent thereof,
or a humani zed anti body or a fragnment thereof is
QY isi@lh, orikup( Bitpartiaddtly €hGandor Asn, but
particularly Gn; Xaa3 is Val or Leu, but particularly
Yala; i9Rafor Gluhbat piirtidiarly Asp. particularly Ala; Xaas is
Gu or , but particularly Gu; and Xaa$ is Asp or
g,rrgs:g but, adthict Embadimenf6Pthe [nlibn,lachimetit entibody or a fragment
0

i ment of the invention, a chinmeric antjbody or a .
fthergo® ot a hhmarized afibodyrog ﬁﬁﬁggg@t thergod &jg,ro&deg, \xhlcfm récognizes

fragment thereaqf i r.Owd WERIYAY r id fotéii Wherein said
SR o R Sy SV S B o nernsa
| 31V ivR) dstic@ baidingdirs each eamptise at least two consecutive amino acid

residues predominantly involved in the binding of the antibody, wherein the at least

two consecutive amino acids are separated by at least one amino acid residue not
involved in antibody binding or to a significantly smaller extent than said consecutive
amino acid residues, which are —Phe-Phe- and —Lys-Leu-, respectively, representing a

first and second binding site embedded within the following core sequence:
Xaa; — Xaa, - Lys - Leu — Xaa; - Phe — Phe - Xaa, — Xaas — Xaag, wherein:

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

Xaa, is an amino acid residue selected from the group consisting of Asn and Gln;
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at least two distinct binding sites each conprise at
| east two consecutive am no acid residues

w@e@dosseant |y i nvol ved in the binding of the Bet/UkmIg011491
wherein the at | east two consecutive am no acids are
separated by at | east one am no acid residue not
i nvol ved in antibody binding or to a significantly

X4mhid 81 afibeRid fekidte seledled frofEhY giot® @AbIBENGES Val, Ala, Leu,
resi dues, which are -Phe-Phe- and -Lys-Leu-,

Mé%é’éeatnoilﬂlgfmeﬂ%ﬂésentl ng a first and second binding
site enbedded within the follow ng core sequence: Xaai
Xaaamdh aminpscid fesidue soleetad fromHhe grqupeconsixtinglof Alaasal, Leu and
Iﬁ(aa , Wherein: Xaai is an am no acid residue sel ected

¥om the group consi sti ng of H's, Asn, Gn, Lys and

Xaa2.is am no aci resj due sel ect f th
g%a@ai)a%tﬁmoswfﬂgesgp e Aglgeted frogy thegropp ‘f°§‘s‘éﬁ &f I and Asp;
resi due sel ect ed fromthe roup consi sting of V?

Rpag is g amingeacid pegidue selepted domeths ggoun eonsiehing of Glund Asp; and

ggélgfha@%{n%%cﬂf&%SIQ%ixs%%éz{; Ofhd,eald IR 40 RSt ﬁ%md in

I's an’amho acid resid
anibedy bihdingon tbhenpillen signiScattiyrsmadier eattanteas¢om|gxed to the -
Xaa6|s no d residue sel.ected fromthe group

%F‘étafnaéh‘bf Bg%h’d’dwteawapfﬁ%glé'l n said ami no acid

reS| dues Xaa2 Xaa3 Xaa Xaas, Xaab, e not | ved,.in
[R5 bo By A FREISADOGIEN oh T priom: b BMECrAnERY g & fraginent

ﬁ%ﬁe’olf eo[_r)h gfﬁbfa% &eﬁ%mﬁﬂ i gl ?hfireéﬂﬁ Bl-rﬁ/'fdedamelten?

ing site, respectiv 054] n
not h nvention, a chineric
ﬁ?‘lﬁg{&ﬁ/orn& Ith gﬁéﬁ?‘ﬁ gr’eof or a hunani zed
ti.b or a.fragne reof is provided, wherein:
‘S&gxpﬁé’b n]ﬁfl Bzgptlcul arly Hs; Xaa2 is Gn
or Asn, but partlcul GLln Xaa3 is Val or Leu, but
Xanxis Mal af Loy, ‘%HP‘“R 1Y§’ a or Val, but particularly

Ala; Xaa5 is Gu or Asp, but partlcularly G u; and

Xaads iAda psb’abbuwaytlclﬂmly Adticularly Asp. | 0055] I'n
one enbodi nent of the invention, a chineric antibody
KnagisiGlagmaisp, butgesisularkyrGla; mdrani zed anti body or a
fragment thereof is provided which recognizes
Xaag is Asp or Glu, but particularly Asp.
[0055] In one embodiment of the invention, a chimeric antibody or a fragment
thereof, or a humanized antibody or a fragment thereof is provided which recognizes
and binds to at least two distinct binding sites on the 3-amyloid protein wherein said
at least two distinct binding sites each comprise at least two consecutive amino acid
residues predominantly involved in the binding of the antibody, which are - Phe - Phe
- Ala - Glu -, particularly - Phe - Phe - Ala -,but especially - Phe - Phe - and - Lys -
Leu -, respectively, and wherein said at least two distinct binding sites exhibit amino
acid sequence -Val - Phe - Phe - Ala - Glu - Asp - shown in SEQ ID NO: 7 and amino

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

[0056] In one embodiment of the invention, a chimeric antibody or a fragment

thereof, or a humanized antibody or a fragment thereof is provided, which recognizes

20



and binds to at least two distinct binding sites on
the /3-anyloid protein wherein said at |east two
Wele@v#8587 bi ndi ng sites each conprise at | eastP@US2008/011491

consecutive am no acid residues predom nantly invol ved

in the binding of the antibody, which are - Phe - Phe

- Ala - Qu -, particularly - Phe - Phe - Ala -, but
ArRAdSb! Y 1eastir distitebindaipctite, patticularleto a least two distinct
respectively, and wherein said at . |east two disti

) ] ct .
bindigstjes mase pasticplarly taat leastahieg distigeidipding igs on B g-amyloid
P .= . = . 4= - . . .
FUF A 9, R T SER AR i comp
stheasnohdarfd(D 1¢dst D cdhsecutbpantine etiy refiddS Slespactively,

PreA GBI HBIONS Indhe BIRBRR (o T EGh B 2 e - Phe? and -
E?sagﬂ&m ahf @flﬁg,freép%cmé?y,i WESein¥ai cCdistiRE BAiLHRE dre embedded

nds td at |east ‘one distinct binding site,’ _
iretht aminceadig sequencd -3 + Phow Ple s tilac Glwi #ndl amgingjacidssequence -
glore f)a#,ic arlg to at |l east three distinct binding

1% <Slngl ¥l gs. %t BSRCAMEDai n wherein the said at
| east one or said at |least two distinct bindi site
K083} Je anthyreairodmentiane VPl MafoBge sy ey & Tragmen

| | kS AURTibo AT 5P hbEhdtherRs PERPHriRE bh ¥ntigen
F}{r?\r/%l?’v%g}ﬁlrﬁﬁ Fﬁ%éabl ng?nyg of t%rg ant?body, whi ch ar e_gf
RivegnitiBhend bimdéhg siteyvehich resognizesand bipgssto at least two distinct

espect.j vel y, erei.n _said dist.inct, bindi ' .
braBsuietSh e SR8 oR8H Dbl 18 08 ALART g sis
Ahéh corfPrike at RAS A PAsRatide sRGCREEresidobswithid the amirysacid
- Leu - Val -, respectively. [0057] .In another .
seredeqginen of SEQAD NQent Mf%?, respec Il eV R eg Seidseasecyfve

?&F{&é{?fg‘ﬁ? ?%Sh(tqgg’zﬁ%){ic‘ﬂﬁ'iy $HVPRA! aglﬂnggnlL.EQ-ogbé Edcﬁninant(ljy

conpri ses an anti gen reéognition an

vV eitinghé BindingddT thepagnylaidpratai. bi nds to at | east
two distinct binding sites on the /3-anyloid protein

?ﬁﬂiﬁ' NnSFufth@! sp6ifis lenibodirflér loff i inbérmidinnan aitibedy eaafiragment
onprise at |east two consecutive anino a%i&j I esi ued; it
wherbofraccomdingntorthe ivventionsigpseradedyiwhach biRds ﬂ‘@tlmg”. ncyng sites

and, 8, re ctivel ' ' ; wfi: i S
20 pabRABTOE Vi SPERl 45Le HRIAE Y HBLEY Bnding s
ada6h BERPRTHE 8 hnyiirionacid sesidue and Bdindinglsitey eath céraprising two

/ 3-anyl oid protein. [0058]. In further,s ecifi.c Ived in the
cQoDeRsutERamBTo ackbresidPen iieh reg uﬁ%@ﬁ%’&%ﬂ?f’gPa‘ﬁ Yiyglvedi
g if iR Saitl VB RricPBin ufbedcatedincd]
b B R e B e a0
pirokieiity toleaciebthesai the/3-aingloidprotéinratidrgheseinsaidi finding sites are
2 bi ndi sites each conprisi,n n ] 4 dresi

o SRS SR uf g AT s Srer

involved in binding but to a significantly smaller extent as compared to said one

amino acid residue and said two consecutive amino acid residues of the 4 distinct

binding sites thus forming a conformational discontinuous epitope.

[0059] In particular, the first of the two consecutive amino acid residues
predominantly involved in the binding of the antibody is -Lys-Leu-, and the second of

the at least two consecutive amino acid residues is -Phe-Phe-, the first of the single
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consecutive am no acid residues, which residues are

predom nantly involved in the binding of the anti body,
wob@peiss3sai d 4 distinct binding sites are | ocedBUSI008/011491

cl ose proximty to each other on the /3-anyloid

protein, and wherein said 4 binding sites are

separated by at | east one am no acid residue not

arhiel a¢RIrekiduésns -Hid nd theciebgndosf the viagleanina abidredidwgs is -Asp-

but to a significantly smaller extent as conpared to

ebetlded evidva s falpWingCor¢iRrausHfE: sai d two consecuti ve

am no acid residues of the 4 distinct binding sites

t Koaay—fHiis ri Xagp: a Leysnf bewreXea maPhedt Beon aguoddasepAsBpeXads

[0059] In particular, the first of the two consecutive

Wherginaci d resi dues predom nantly involved in the

bi nding of the antibody is -Lys-Leu-, and the second

Wha tién ainineasd rdsiduecelested diony theagroupcasisting of Hik ésnj €ln,

- Phe-Phe-, the first_of the singleamno acid residues

Lys anq Arg, dutipartigulady §li%h of the single anino acid

residues is -Aspenbedded within the foll owi ng_core

Kaeayie an emino ¢id residyesselected from thegroup pepisting of Asn apg Gln, but

- F!hel- %gaA - Xaab5- Asp. - Xaa6 Wierein: Xaai is an
BAtiEladyiGiNy esi due sel ected fromthe group consisting

f H's, Asn, Gn,. but i ¢ [ S
Laaitsi s Bl Rabdth o oRBE SRR A T Lew
£OASIHd, MetOPhelaRd ABpddiculatyivaparticul arly G n; Xaa3

I's an amno acid residue selected fromthe group

Egagfissa}liaﬂgnﬁ ciﬁ‘lr idu@electd@Uro ¥id SeGp d8nsidviig of A1e, Valnlleu, Ser

particularly Val; Xaad4 is an am no acid residue
qad def padtitularty Al gr oup consisting of Ala, Val, Leu,
Ser and He, particularly Ala; Xaa is an am no acid
nasi dus aeineatiddesidossd edfromphe grosipsonsigting ofly anddisp,
Asp, particularly Gu; Xaa6 is an am no acid residue
garteadasly ®om t he group consisting of Ala, Val, Leu,

nor | euci ne, Met, Phe, and , particularly.Val.,an
vikes és an arming agid Tesidue pelegted: frapidiae FEORP CORSIUNG AR, g@ Leu,
Xaa Xaa_ gte ppot, 11Ry0 jafly a1 RRAVh&EiRERTcaniho ALK residues
eplsPce Vb E?%&“ﬁgy%h%“%?‘é'agysi gnificantly smaller

eXdE Ko SX e TNEL EXads (X ddg @re hbtsnyolvedigrantibpdebinding qree
airr]lgoltvgc? in l?lrr]lcehnzrﬂ)%t tobzlx glgrln%%ar?tll}y stnaller extent as compared to the -His-, -

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

[0060] In one embodiment, the invention relates to an antibody or a fragment
thereof according to the invention, which binds to 4 distinct binding sites on the -
amyloid protein, wherein said 4 distinct binding sites include two binding sites each
comprising one amino acid residue and two binding sites each comprising two
consecutive amino acid residues, wherein the first of the two consecutive amino acid
residues predominantly involved in the binding of the antibody is -Lys-Leu-, and the
second of the at least two consecutive amino acid residues is -Phe-Phe-, the first of the
single amino acid residues is -His- and the second of the single amino acid residues is

-Asp- embedded within the following core sequence:
- Xaa;— His — Xaa; — Lys — Leu —Xaa; — Phe — Phe — Xaas — Xaas— Asp. — Xaag
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[0060] In one enbodi nent, the invention relates to an
anti body or a fragnent thereof according to the
WO pwets§sdh, which binds to 4 distinct bindi ng BCT/ES20081011491
the b- anyloid protein, wherein said 4 distinct
bi nding sites include two binding sites each
conprising one am no acid residue and two bindi ng
WwheRsn:each conprising two consecutive anm no acid
resi dues, wherein the first of the two consecutive
R, Marpshtho' Rfd 5idGe Bélestediroantht rdupvdhnyieting 6f HikeAsn, Gln,
bi ndi ng of the antibody is -Lys-Leu-, and the second
lys andeArgs bitepasticulggly Hiisecut i ve anino acid residues is
- Phe-Phe-, the first of the single amino acid residues
Xsa,is-hrsamancacidresilee seldcted frommeths igryipecoasisting afAsh and Gln, but
resiﬂguisGll - Asp- enbedded within the follow ng core
REHERACEOD Xaai- His - Xaa2 - Lys - Leu -Xaa 3 - Phe
- Phe - Xaa" - Xaab- . .- Xaa$Wher ei n:. Xaai
Xnpotoameminor ackd FS00 SPIEREA oM DR EFHD SHSITINE BhaT Yh-cv
i , but particularly H's;

%{%\ clﬁlg’ lg%ﬂgr%gh%ldaﬂé%g’a?@ilag{ﬁv%lél ected fromthe group

nsi sting of . . [ : ]
REadn 24 pfh Leid A DA getta SR eRBIOFChitig BF o, ¥t Leu, Ser
gBé, Patti@lefy Alag, Val, Leu, norleucine, Met, Phe, and
He, particularly Val; Xaad4 is an am no acid residue
%8h £iS bR Anfih® Rl hésidifeieechArTRds thegop cisistingalf Gluend Asp,
Ser” and He, particularly Ala; Xaa is an amno acid
paticalady §dbect ed fromthe group consisting of Gu and
Asp, particularly GQu; Xaa6 is an am no acid residue
Xaheistandnfino avitl nesidyenetectasfsom thagroup copsistingaf AlpeYal, Leu,

nor,| euci t, e, and rthCllarl V.. . id
Riae e, Mt i D8 Ty, YRR abl SHcRi oo Bhmin 4 residues
X635 X35 AL KA Kah ) Kahy 8@ rio irdolved dal untibodyi tigding onare
i nvolved 1 n binding but to a si ani ficantly smal.l er :
emtodvrd indindingbvtdd arsenifieantlpjsgaller exign as compareflfa thegflis-, -
nd the .- Phe- Phe I Bel. D6l . St HO61] In a specific
MO&FW%W’ flﬁdethl%n\?g}ﬁ [ gﬁ%lhfﬁﬂé recognition and
bi ndi ng sites._.as def.ine I ei o) A %ifding sit
dofiar e e aroRgtr oS T bRt he of s ianl R b idting sics
8 A BRedfertin®ebora i Rinfliny Déwiformixtionaiatiscantimeowsapitope localized
residue 12 to 24, particularly ) . . .
in a region of the $-amyloid protein between amino acid residue 12 to 24, particularly
between residues 14 to 23, more particularly between amino acid residues 14 and 20,
wherein the at least two distinct recognition and binding sites each comprising at least
2 amino acid residues, are located at position 16 and 17 and at position 19 and 20,
respectively, and wherein the at least one distinct reco gnition and binding site
comprising at least 1 amino acid residue is located at position 14, which residues are
predominantly involved in the binding of the B-amyloid protein and wherein said
distinct recognition and binding sites are at least on one side flanked by amino acid
residues, particularly residues 21 and 22, and separated by one amino acid residue

located at position 15 and 18, which amino acid residues are not directly involved in

the binding of the antigen or, at least, to a substantially smaller extent.
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between residues 14 to 23, nore particularly between
am no acid residues 14 and 20, wherein the at | east

W@ 948587 nct recogniti on and binding sites eakdil/US2008/011491
conprising at least 2 am no acid residues, are |ocated
at position 16 and 17 and at position 19 and 20,
respectively, and wherein the at | east one distinct
00670 N st arfttr Rinbddingers of thednvgntionitgsaid ad leas thrée distinct

d d |
eeegeranst Hngna i # A Sy BPDSHES Y SRS it FIRASP
éaﬂﬁc&l%] ¢l kg df %1% £4 %ﬂ@gsl&\&b%fﬁ' d?lds@' #ddrsid Rgﬁﬁed by one

ecogni |on an sites are at |least on one sid
sirhﬁmlaedi ﬂeyldamacatedcat ;josmem ti%iersd l‘q’hewhlclm aulnard zymd mxddasesre not

2 1 and ar at one a
qime«eavoﬁv 5ahe bR (e NS s SO SuliFaptially smaller
jtdues are not directly involved in the binding of
the antlgen or, at least, to a substantially smaller
t, o Rff
PP 1 ROFRIr LGB o SRR sl el prtty
apgk-héwndit position &6 and 7 hhdiFiked Pber aiqnlsunsndesandyOawhmb are

Py o o h e SRS By
el s e S}d?elle ted at p03|t| on 15 and 18, which

am no aC| res es are not di rectly |nvoI ved in the
bi nding of the antigen o at_lea
Vdlst|ahis+ 1Hlisy— s@hH eILysextI@mt— Yf_ﬂﬁeﬂle-r Phe—spé(}q—f glu— |Asp

nbodipentt—sai-d Seet agha—gctgsLresirgues
ti clél arllﬁ - &/% i a[17pos' on 1?6 e% 1"§£nd %%Dhe-zz’
< sTtTom 19 and 20, which are predom nantly

LV g&&h&@egﬁ@md%eﬁthﬁld SR fs1d06d, paAicuRkIg -Lys-

Into the follow ng core region: [0064 I n
abot dtqrosiioadi6fand 18rdnddPherfthe- stpasition 19andA0q and JHigyagposition

l%;%(hlcglt?gé ;l)léfloraﬁxgp{l}% grﬁvo da{ﬁ gﬁezltbmgmﬁgjo? ﬂ%n@-ar}lg 44 grotem are

%gaamnée"the\fmmfxgrcsrmg@am nantly involved in the
Ing of the /3-amyloid protein, are enbedded into

t he ol | n care reqion: rnnnm n—anoth

r\ faWaVaN N

C)

WabHise Hiso GhlheLYSw?éﬁF-r :V?Ll- Phecr{BhG~ éaa‘elﬁ:ll}“b AsPoV ak {Gly-
flagrent-theteof HCt §oT TSBS | ne
Ii%htigch i*n d rie{gvy Jfr? vc\frq atFe r g. 0 3 s
respectivery, at I east one of non- hunan origin,

80644)C Ullnaarnbbhel; Eﬂb%ﬂ@ﬁf the inVenties, Oifunginizednamtibody or a fragment
artlcu arly three CDR of non human ori gi.n edded
ithereotis @romdﬂdewhuh@nmpaﬁewn|th%h&11t<féﬁlifwg ek Kerable
regilog,nl%s;?e%gwlg,pgt lga%?Mlé/ cDR S RIMan origin, particularly two CDRs of
non-human origin, more particularly three CDR of non-human ori gin, embedded in
one or more human- or primate-derived framework regions and, optionally, a constant
region derived from a human or primate source antibody, which humanized antibody
or fragment thereof is capable of specifically recognizing and binding $-amyloid
protein, particularly a 8-amyloid monomeric peptide, more particularly a 8-amyloid
polymeric peptide, even more particularly -amyloid fibers, fibrils or filaments in
isolation or as part of a 8-amyloid plaque, at an epitope comprising the following

amino acid sequence (SEQ ID NO: 11):
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regi on derived froma human or primate source
anti body, which humani zed anti body or fragnent thereof
w0 s000agsabt e of specifically recogni zing and bi PCi/Ig2008/011491

/3-anyloid protein, particularly a jS-anyloid

nononel i ¢ peptide, nore particularly a /3-anyloid

pol yneric peptide, even nore particularly /3-anyloid

Khkler Xaa,f- Ibysi-/Iseuor Xhal -aRHent Bhd-Kdas 0K adsi Oaagy whereipar t

of a /3-anyloid plaque, at an epitope conprising the

5(9£1|1§’W1 %lrﬁiﬁcﬁ@re@mu@ seleeree Mot (hepbuproNsisting bf MiwaiAsn, Gln, but
Xaa2 - Lys - Leu - Xaa3 - Phe - Phe- Xaa4 _Xaa5_ Xaab,

piréceanly Higa! i s an amino acid residue selected from

the group consisting of H's, Asn, G n, but

Kaiifis atbminoyadil sesidieaglectsd gronathergsounéansisting @f Asn and Gln, but
sel ect ed fromthe group consisting of Asn and A n, but
Q?lﬂﬂéﬁ and Xaa3 is an amino acid residue

selectedfromthe roup cqnsi sting of Val |
Maas iBan apwamq scidiFasidus Selerted fepm the oS ol RL VAT Lou, and I,

fed fromthe group consisting of Ala and
Eﬁﬁ)aﬁlﬁ&}% aggl cularly Ala; Xaa is an amno acid
i due sel ect.ed £ fof@A 1Y aadWal, but
31 Fisferiag Fr A b R et I EOSh oL ofAM aR Yl bu
ngﬁicq%yscgbect ed from the group consisting of Gu and

but particularly Asp. [0066] In still another

?ﬂf\tﬁ Ol MBS in® hcidhesibny eidctafrom the!grnp ensistittg dftGly and Asp, but
ragnment thereof is provided which conprises in the

IpagitmlaclysGlw; and heavy chain vari abl e region,
respectively, at |east one CDR of non-hunan or%gf
Pdal iscan amning atidoreGORS seiectmﬁomhagr%lpucgpﬁsturﬁﬁ u and Asp, but

partlg {yal&ﬂ%rthree CDR of non-human origin, enbedded

e human- or primate-derived framevvork
i ons and, tionally, t

. el Al Bl s

g e fiRaight sh4inpad heavyfchain
B B O e e ol
pyeiableregion) ﬁespmhaclbfyataledsgomﬁp(& of nasnyaan en @gdqragl,larly two
nor e rt| ul ar | :
EP&sisaPoR iR ity Ty Pt JE Ci, BFRor Himalf YA,
Jfrh@élﬁ@& $h bk brSRbARHUAaNO0 br pEmARFderivied drapBvenry mgwms and,

pl'aque, at an epitope .
optionally, a constant region derived from a human or primate source antibody, which

humanized antibody or fragment thereof is capable of specifically recognizing and
binding 8-amyloid protein, particularly a -amyloid monomeric peptide, more
particularly a -amyloid polymeric peptide, even more particularly B-amyloid fibers,
fbrils or filaments in isolation or as part of a -amyloid plaque, at an epitope
comprising the following amino acid sequence:

His — Xaa, - Lys - Leu — Xaa; - Phe - Phe- Xaa, - Xaas _ Xaas, wherein:

Xaa, is an amino acid residue selected from the group consisting of Asn and Gln, but
particularly Gln; and
Xaas is an amino acid residue selected from the group consisting of Val, Leu, and lIle,

but particularly Val;
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conprising the follow ng am no acid sequence: H's -

Xaa2 - Lys - Leu - Xaa3 - Phe - Phe- Xaad4 _Xaa5_Xaa6,
WOb@peiss37 Xaa2 i s an ami no acid residue sel ectrCI/iEIn8/011491

the group consisting of Asn and G n, but particularly

G@n; and Xaa3 is an am no acid residue selected from

the group consisting of Val, Leu, and He, but

R&4 1L ﬁHhﬁﬁAd/acY@}esm seleBtedTrohitHeQzra@p EorlsRBing W€ Ala and Val, but

selected fromthe group consisting of Ala and Val, but

paticuledy &da;y Al a; Xaas is an amino acid residue

sel ected fromthe group consisting of Gu and Asp, but

Kaid ik anlamito/adill vesid@aglectd frona tiergrowe cenhsisting ¢f &1u and Asp, but

sel ect d romthe group consisting of Gu and Asp, but

?(%’F‘FH)’( A X\"y )C(EIu and wherein said ami no acid residues
aa Xaa aa Xaas,  Xaab6, are not involved. in
Kl ag aBHng aeid residne selecisd fearp the-STORRFASERING ﬁ\\é 388 hsp, but

F%@%ﬁy@iﬁ andAWhdrEit sa B%md@@ﬁdﬁ)&e}(aag'ml} Nhas Kals Xaas,

n & specific enbodi nent of the invention, thé
g ov invobredtin a mbcntyl tgnalmg or ths shalbet ektentrascatopased to the -His-

i_body, but d
gﬁ‘fimﬁd&%is'LF‘élt ' %15 e $indif G r agment whi ch
oes not con
foesy s atsmmag2@;@@3&@%&@&3@9@4 S g
§§{a§r{eﬁlflé{n Q%gﬂ Iceﬁf’%%d ﬁ)gﬁlcﬁﬁﬂ yFfonf a SMRREONEE aitMody, raised

I'geni C ESRstruct c sing an antigenic peptide
@gﬁma&m@hdgﬂgﬁhgntﬂt@vlanh doesawmt dosteigpusaitcdistirict binging site. This

Aﬁ_ﬁal%Lg eriap gion by Byl sty Br B Ry gR L6t a
yéfr ik ia? antPg¥ rﬂ@&&ﬁé{rﬁ&ec&hi{ﬁﬁhg gC CFenimhﬁHpﬁdél coraésponding to

'"c nofety is coval ently bound to each of
tth*’f arnimo acfd teljeermetaf M@mbpd pertidenpartiglagly of @mvleﬁ@epnde

|
%I%go“a{iﬁfi}”ht z }Bjd{ffp iC mg{k?% a?dh%§t§)gt%g le, é(ﬁgethylene glycol

QPEGE wherbiakhRl Br6yhiRE mdidy isdovalendy bdurahtml caghief the termini of
capabl e of serving as a connecti nglag]é(w ce for cou

tthe ammtygmppd@ th:fg\p@} at least ppg psg)ﬁl ey BEQ @ml%cgamdsgsuch as,
&ﬁscr 10 éysemg L%nutgr%llcpx&% Qm%%tél éx?ﬁfth&fhuﬁﬁlﬂ@ @#8no acid or

i ¢ noiety, the free
Ristinb Qtidi anblogne capabid efisetwing avm dortn@ctmg device for coupling the

phosphat i dyl et hanol am, pe. or of her
SRl oL GRP i di s fip B Belopjn the
1§atlo'i1%rgég§§.d\ﬁﬂéﬁ 2PEG 9eiNed as the hydrophlhc moiety, the free PEG

termini are covalently bound to phosphatidylethanolamine or any other compound

suitable to function as the anchoring element, for example, to embed the antigenic

construct in the bilayer of a liposome as described herein.

[0068] In particular, the CDR of non-human origin is obtained from a murine donor
antibody which exhibits the characteristic properties of ACI-01-Ab7C2 (also named
“mC2” throughout the application) deposited 01 December 2005 with the Deutsche
Sammlung von Mikroorganismen und Zellkulturen GmbH (DSMZ) in Braunschweig,
Mascheroder Weg 1 B, 38124 Branuschweig, under the provisions of the Budapest
Treaty under accession no DSM ACC2750).
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construct in the bilayer of a |liposone as descri bed

herein. [0068] In particular, the CDR of non-human
wW@eo0gios8s8s obt ai ned from a nuri ne donor anti boRyT/vk100$1011491

exhibits the characteristic properties of AC -A -Ab7C2

(al so named "nC2" throughout the application)

deposited O 1 Decenber 2005 with the Deutsche Sanmm ung

[0069M ki O @ﬁlﬁﬂcﬁﬂiﬁﬂt offtHe #kchtiod, thy EDRGdn(HITNA) origin 1s
Br aunschwei g,. Mascher aoder V\é%&l B, 38124 Branuschvei

ehtaiaed froe PREVE doraT@nibodyna CEOAMIG2 (elsonamedn arlr2” thidughout
e BTGB depds R 2957 hvr‘r‘.!‘ﬁhﬁ DR ShE Nineon
Mikroorganismendnd @ellanltaten GmBIC(DSM AL Bi‘at(r&slckwelgaMaslcheroder
WtV 124 Bt eino DR SV SIAR LY ffpest Treaty under

Mcﬁs@&hﬁ@ﬁ'smﬁlmoie' | kul turen GrbH (DSMZ) in
Braunschwei g, Mascheroder Weg 1 B, 38124 Branuschwei g,

OB, W0 AL ROk O R Bl v

tompributéd esa ghifttin die dpitepicmepionzat i on prot ocol nmay have
contributed to a shift in the epitopic region. [0071]

L 78] S pes specificermpetifient, thd in@entfonadlateano hdhuaiadized anbody or a
umani zed anti body or a fragnent thereof conpr.i i‘?do&
fragxegvtéh%rsoﬂ FARPTHIAEIRtCZE e Mt BUBAR QT RFHRRLEdSHES it imework

P 163kt c{n%gat%éta&’{%tﬂ &R Ghflfio Wil Re@RnBIL QA fr8m the group of

quence romt he group o1 sequences
e&quems:s |cngs1s1fng3ﬁ<sﬂ®mozz reppesesting CHB2GDRS EQ tD SED) 3

FeRursHiE R SHTEE BRI RN oeb E ] SR RO SR 1D NO: 4

{' geskhl%g cprai ot tN@U@'P Chaine@ArPibld REMN (LEVRF2] I n

t her enbodi nent he invention relates t0o a

m |38 (ﬂﬂ% c%lg%;ﬂlrgéntatﬁe iROLTRI3h rL1BRE 8904 huBBiZEd Bntidldd or a

i ze onprises I ntegrated I nto humanor
fitagimehtcthekeof, \v&rd:rdm aaiy hohmnized raanm‘iyrdommrg;esmﬁegmtedi erae tuman-

one .peptide wth no acid se e sel ecte
phgn@fi@rf}?rkyﬁd élsweﬁvaggh%ﬁwe& TeRY ﬂgg%sovspm it B amino
[a?iﬁr E(Z&Elgé el R Eofte gRRp!J? s@@en@esr QRERERE bf SBQIDRRO: 2

avy Chain Vari abl e Region (HCVR). [0073] In
sepredentimm CRR2 ando$ER ABNO: 3 mwm@m COR¥rafithe Hsayy,Chain

Natane s e Gl8) Conprises intearated into. o
[0073] In still another embodiment, the invention relates to a humanized antibody or
a fragment thereof, wherein said humanized antibody comprises integrated into
human- or primate-derived light chain framework regions a peptide with an amino
acid sequence of SEQ ID NO: 4 representing CDR1 of the Light Chain Variable
Region (LCVR).

[0074] In particular, the invention relates to a Light Chain Variable Region (LCVR)
comprising integrated into human- or primate-derived framework regions at least one

' peptide with an amino acid sequence of SEQ ID NO: 4 representing CDR1 of the
Light Chain Variable Region (LCVR).
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human- or primate-derived light chain framework
regions a peptide with an am no acid sequence of SEQ

WO Don#ssa7 r epresenti ng CORI of the Light Chai nPOGEDSHbS/€11491
Region (LCVR). [0074] In particular, the invention
relates to a Light Chain Variable Region (LCVR)
conprising integrated into human- or prinate-derived

fooagpv\m knotiegispadfiaembedisiengnbe pﬁpﬁthaiereﬁtd:sho arHawiyr(Ehain

aci d sequence of SEQ ID NQ 4 repr ti ng CDR

Vrgehlc Bxgion (ﬁ&?r\f%)o?@m@g?&fﬁt?g[w%n  Boma-rpridsrefived

%%8\% re?fggg df %@ﬁtonetp fRLh MidFARd ?e‘% Eﬂceasel‘&?éd}’from the

hal n R) conprising egr at ed
gioup ol setpuencesIcopsibtireg ef- S:EQ IDENIOS 2 eapeesonting 6@!&3@dgﬁEQ ID NO:

| east d

b romseningEoly ne Heaeh Coan vt RegoBrTeEBIT b no 2
repr esent CDR2 d SEQ I D NGO

T el g BV oot

Wc%%hﬁ)'}{ Eﬂn&éﬁﬁte\&kﬁt@hﬁﬁmﬁ OorpriHATBIAeAGE ﬁfﬂﬁlb&@ﬂé’re@fo@ at

ragnen conprises Integrate Into
leB(EtIWO pRptiges, mid!rmndmede differentanid exbibitamnsanino aeidsequence

t t d d
Shlccthy ROTHBF @ IORRNEE! GUFRHTE PbrSEh D O oFentn

|
EEE SERHIS N0 pclnSSORO SR DR 2t DI of

te esgrCliang Vapatl e Regidne(HEER Y arth3EQ ISaNOaﬂ r@rw@@n@g} CDRI,

%ﬁ@ E@g%reﬂg i’f&ﬁ@%@ %gﬁﬁw SIEpE es en ggR%he

tihatd Bt RleBioILCMR )aviRgginahe édnﬁévRDRM:mneﬂ be priesent twice
sa CDR cannot be present twice in the antib
BP GBpof te

patitei antibady. In partieulaztif ﬂ@@éﬂe@w% PreseRifre

{
5 D e o s (OB s o
|-Bbrt3nted byl SBGAD WOs9. conprised by the invention is a
humani zed anti body or a fragment thereof conprising

' [ﬁﬁ‘?ﬂr aARH chitpfisé Rl iftverftioh 4 hutiesizedantivedy pr 6 Hegment
framework regions at |east two peptides W no
aberdoSequpising witesaiedinte PR | RIFRRIE 96 V%‘tﬂ%&g@“ amework

consi st
50 B s s T e W
QRBerts Edtpistiag vy SEQRIDNCarli rapieserfiagi GPR {HIVRID N

articul arl hunma
prepresentmg CI¥R2 an(liJ SEIEQI IZDquIOa %t rlegr%gé/ntmg (ﬁ)lfig 3 HFeri-tieavy Chain

Variable Region (HCVR), but particularly a humanized antibody or a fragment

thereof wherein the same CDR cannot be present twice in the antibody.

[0078] In particular, the invention relates to a Heavy Chain Variable Region
(HCVR) comprising integrated into human- or primate-derived heavy chain
framework regions at least two peptides with an amino acid sequence selected from
the group of sequences consisting of SEQ ID NO: 1 representing CDR1, SEQ ID NO:
2 representing CDR2 and SEQ ID NO: 3 representing CDR3 of the Heavy Chain
Variable Region (HCVR).
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t hereof wherein the sane CDR cannot be present tw ce
in the antibody. [0078] In particular, the invention

WO 200a0€8531 0 a Heavy Chain Vari abl e Regi on ( HOWR)T/US2008/011491
conprising integrated into human- or prinate-derived
heavy chain framework regions at |east two peptides
wWith an am no acid sequence selected fromthe group of
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@.QVR)) twHittohas ﬁq‘&grﬁﬂ atdeghan of lpavittS deri okl liglﬁ chain framework
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wgmﬂbkastrtweupsag W‘Iﬂéé%flmﬂﬁoacbcgiﬁqiua%%e sgiecieddrera Msgoup of
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NpresentirgpC DR rand i QCIRN QurfrirepRQentngNCDRS of ¢l Ie@thhmg

mi:k t he @Eﬂ@kg&al n vari abl(g?lggg?é) P\%.PE@@C t’twlxche o the

afmuohg d¥d Eiﬁ%nicﬂla‘? aerttlea@ub@bf séid ODFaShu@be DR Bréhrésofied by
nmust represented by SEQ ID NO 4. [0081] The

SEQeIﬂN@MaI so relates to a humani zed anti body or a
fragment thereof, conprising integrated into human- or
[008dht &he mvemadn hksawlatgh $0 @ himanigod atibrodyyion adragment dhereof,

with an am no sequence.of S
FUBPRYURR{IFE2 hg [ BF Rignats-qe (F gypcggganvy (%161 ewor regions
@a ES8 dePWHR aninhi8d ra@ﬁ%%&héiﬁe@@@ﬁ Nh)e 1hle@*éyerﬁlngchR1 SEQID

riable Region (HCVR), particularly in the order

Nwlmwdemmg\@R{z ood §}‘3Q 129 b&} 3 r@meaentmagr%DRﬁ wéthei vy Chain

é’e&ﬁ%ﬂeiﬁ WWX#’%&% tﬁ?&ﬁeﬁ?ﬂﬁ%%@%érl ved
MR 3 ggﬁg{;}fa&;{ﬁg’gg%pgmﬁﬁ?&is %%agv%ﬁcm V2R R He3fon

(HCVR) comprising integrated into human- or primate-derived heavy chain

framework regions peptides with an amino acid sequence of SEQ ID NO: 1
representing CDR1, SEQ ID NO: 2 representing CDR2 and SEQ ID NO: 3
representing CDR3 of the Heavy Chain Variable Region (HCVR), particularly in the

order indicated above.

[0083] Also comprised by the invention is a humanized antibody or a fragment
thereof comprising integrated into human- or primate-derived light chain framework
regions peptides with an amino acid sequence of SEQ ID NO: 4 representing CDR1,
SEQ ID NO: 5 representing CDR2 and SEQ ID NO: 6 representing CDR3 of the
Light Chain Variable Region (LCVR), particularly in the order indicated above.
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representing CDRI, SEQID NO 2 representing CDR2 and

SEQ ID NO 3 representing CDR3 of the Heavy Chain
wo/amp/akise7 Regi on (HCVR), particularly in the oPCEDS2008/011491

i ndi cated above. [0083] Also conprised by the

invention is a humani zed anti body or a fragnent

t hereof conprising integrated into human- or

mmll]ﬁt Br pieticvied thd ighéntivhaelatds te abightiChatigVarisblp RepiongECVR)
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mmmmtq@at@bmto wmany mats-dpemcbgg??ﬁhﬁ@ feamewvorkgesgions
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t c Kk
[00RB) 5 Gt msetion HSBERINEs HOL PumKERTLSRoN §r CBREmeBihereof,
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fehgﬁglsij)ee _Fﬁpﬂidds(witlﬂid ymlrlro atchﬂselqneime seledied dtosul t}wkgwup of sequences
e |l nventilon '

mspsaaay fOrEQI Pr%g%m%fgﬁgeﬁﬁrg%@bﬁht@rﬁgg W{i@g@smting CDR2

s ogalbeﬁd @tr&%rgmﬂ dﬁRPBfﬂE@%@ﬁUhﬁﬁﬁvéﬁmR@@Kn (HCVR)

s at | ea thre peptides with an anmino acid

3ed)SEQAID N6k daemdsdntiogiGDR!, QD @»fo siempeqsg@tgng CDR2 and SEQ

NG wrescuing wResiah b EbnT Hsbleskhhy 06K

rahX hﬁlﬂﬁw a%%%%adﬁ @t@@b@ﬂ\wﬁéﬂ%e Bdinie sBQ
representing SEQ ID NO 5 representing

Mthquresa@twmenmtheam@@désentu ng CDR3 of the Light
Chain Variable Region (LCVR), but particularly a
p@08shi Ancnathei hnkﬂgdlmenathﬁ: izgntion relates woF hunanizedantipedy or a

T hereahautier suttiss R D eteh S RObaRK primae-
@eﬁ%ﬂ%@goﬁ@kgﬁﬂg ¥t RistFolr RGARE with e &ﬂxﬁno adid sdyuence

anti rises integrated i nto human-
rsﬂllemaﬂ émar tm@ioum ofneanerices eqnsistiog of IEQIP N%u} representing

ok SEUT A2 EM e RE CIE PP RER TENEE] Ripréschtag OB of

rtﬁ@H@&@nChﬁﬁ Vbizble, Régrsa (HCWR) ad BEQY msmr HngpmmgIQDRl

50 D NO DB IEFP I SES DS FPFpRER PRES! the
ﬁgg%te%@f?\"ng %@@%W Bhf‘&r@ﬁ@r]?ﬁ@uﬁzh@aﬂ@o@ ora

fragment thereof wherein the same CDR cannot be present twice in the antibody.

[0087] In still another embodiment, the invention relates to a humanized antibody or
a fragment thereof, which comprises integrated into human- or primate-derived
framework regions at least five peptides with an amino acid sequence selected from
the group of sequences consisting of SEQ ID NO: 1 representing CDR1, SEQ ID
NO: 2 representing CDR2 and SEQ ID NO:3 representing CDR3 of the Heavy Chain
Variable Region (HCVR) and SEQ ID NO: 4 representing CDR1,SEQIDNO: 5
representing CDR2 and SEQ ID NO: 6 representing CDR3 of the Light Chain
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Li ght Chain Variable Region (LCVR), but particularly a
humani zed anti body or a fragnent thereof wherein the

W@ 2098/0GBR cannot be present twi ce in the anti bpclUS2008/011491

[0087] In still another enbodi nent, the invention
relates to a humani zed anti body or a fragnment thereof,
whi ch conprises integrated into human- or

VhiaBIE RegRn! (LEWK)! BaEy@idlirtgh Biassized &ibodf oY @ fragment thereof
peptides with an am no acid sequence se|lected fromthe

whergin e same COR sannob he peaseiHdwiske isths antibrdy. 1
representing CDRI, SEQ ID NO 2 representing CDR2 and
[1988) DMlBano&hﬂr@gdmdnmgltdbR@Nmtmh eelaieatzycl IBrmanized antibody or

Var b| R HCVR d .SE 4 t
proagibFieg) &%‘é%"%%?%gé‘ﬁw gty SEETRRR e
frﬁﬁéﬁﬁﬂ@k e@fwﬁ}hﬁl &hﬂlﬁtacfab%qtié{itélo& HEQ ﬁEQﬂ@nl
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e |nven I On rela es umani zed
ﬁﬁp&ésbﬁl@)/g CODR4, SEQJIMEND: Ghepxe@émlngmmm andiPEQIEENO: 6

i ntegrated i nt o human- Rri derl }{%&amawork
r@g@ssﬁ%ngo@%?’dtféh%tabt Qhalalr?( %a eslg%élu‘g of SEQ ID

NO 1 representin , QID NO 2 representing
(616891 aﬁmasmlﬁeemgpdlganéphw@mtiqmgre@mso afhumagized ptjbody, a

Ll T TR D FRRR s,

BiRQahiRed\Entitody cHEBSADNEIN Y aBbBI8 Refgidth@ VR or fehgment thereof
Vari abl e Region (LCVR). [0089] In, a specific

é%ﬁmerﬁwﬁgmﬁﬁiént%‘ﬂ % PRBYalg- derived aY%ﬁ‘kﬂH‘i‘ fragpework regions
SRS e PRA A R0 Sl SEA R4t oADK Fpr e con
b theyH édvaiChaliaVandhle RRgpind HAWKVR) or fragnment thereof
conprises integrated into human- or primate-derived

@0y ahahéther gﬁemrémtrcﬂgnartsthahm}eaaen relatpet 2 bemanizéd

an am no _acid _sequence_of SEQ | epr ti

aniodss s EieavyShop Aok NeBPRGIEVEIGr B HERSD R obaubgrein
s&d%ﬂﬂ{aﬁgz%fi iaggﬁécﬁ}t, eﬁ% @ﬁhlﬂ%&aytm%gllﬁﬂ gg@rlygg log ﬁllggﬁ?gtnthereof

(cblﬁ#ﬁ}emntegra‘tahmtmhﬂ;mammrepmlﬁnatmﬂen‘mdrheg‘a}’ dhainy :ﬁamemnk regions
anti bod

Heavy Chain Varj able Re
FF legpherRepp i PABr e oaP e RHTIsh PEDER ThTD Pdseengine CDR3
R kKRt EndaCHaTE ¥ aR8Bé R it (HAVR)TEWOT K regi ons at | east
a peptidé with an am no aci d sequence of SEQ ID NO 3

166915 S tahBfhefIPRRific embodiment, the invention relates to a humanized
antibody, Heavy Chain Variable Region (HCVR) or a fragment thereof, which
antibody, Heavy Chain Variable Region (HCVR) or fragment thereof comprises
integrated into human- or primate-derived heavy chain framework regions at least two
peptides with an amino acid sequence of SEQ ID NO: 1 representing CDR1 and SEQ
ID NO: 2 representing CDR2 of the Heavy Chain Variable Region (HCVR).

[0092] In another specific embodiment, the invention relates to a humanized
antibody, a Heavy Chain Variable Region (HCVR) or a fragment thereof, which
antibody, Heavy Chain Variable Region (HCVR) or fragment thereof comprises
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of the Heavy Chain Variable Region (HCVR). [0091] In

anot her specific enbodi nent, the invention relates to
w@20vss3zed anti body, Heavy Chain Vari abl e ReRGDEHS2008/011491

(HCVR) or a fragnent thereof, which antibody, Heavy

Chain Variable Region (HCVR) or fragnment thereof

conprises integrated into human- or primate-derived

inGaydtedintd Buthfm o Weinkaté-dgii asisheat y cR4ia tfraimesvople pégiclessat least two

wi th an_am no _aci d_sequence_ of SE%I D NO 1 .
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D Riharrepiaeniing GOl of e Bty Cain Y0t Rpetoh@iron)

HCVR) or a fragnent thereof, which antibody, Heaa\ély

Ah’ VaraciBerPREGE SbORIVAR, b IMeRHbIalEs S adgpmanized

GRS PEY S A5 BV b RRA Afc i
whtibodgLight Chaia oV atiabioRiegiore (1o VREQ fragmiant thereof comprises

representing CDR2 and SEQ ID,NO. 3.repgesenting .
BN RIA R eR oA 2B KRG PE R v B GBI  least two
g {da§ Rw_iﬁ,g%.%ihs gefdaf%%a%etof SEREID NCeatrepresdnting!GIBR { and SEQ

umani z ant 1 body, "a Light ain Vari abl e Regi on

(DOVR) 5 mpraseitirg@BR2 afitke bight ChpincYariable Regign (LEYRY-
Chain Variable Region (LCVR) or fragnment thereof
¢8095] i I8 anbtheegreeifietnbudimentnthe-inentipn refates tojehvmagized

\r;[elgl;/pydé'; 2 %Ehgg}e goaééa% g% igiggz},&ggéeq% %tff\itﬁ]’\/\r‘l)ej_l? ﬁpetrci.oq,e Which
. _ o
e R ARV o S R by S
amtegrated infoduiniane oe pinienderived hiavy ¢haith TRBEWPE IPEIRS phleast two
h i zed anti bod L LR Vo ;
oI P i SR R eSO e RRELOR and SEQ
Havo; ¥eéiradehnREWRIof thEVipht Ghafrr Warabi¢ Regien¢bCVR).

conprises integrated into human- or primate-derived
H6696f CRHr EEAPRYRIYY the dvelifioris d @hdniZeMantibody or a fragment

thereof, wherein both the Heavy Chain Variable Region (HCVR) and the Light Chain
Variable Region (LCVR) of the mouse C2 antibody each contributes at least one of its
CDR regions to the at least two CDR regions of the humanized antibody. The

resulting humanized antibody or a fragment thereof thus may comprise

-at least an amino acid sequence of SEQ ID NO: 1 representing CDR1 (HCVR) in
combination with an amino acid sequence of SEQ ID NO: 4 representing CDR1
(LCVR);
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peptides with an am no acid sequence of SEQ ID NO 4
representing CDRI and SEQ ID NO 6 representi ng CDR3
wo@oovkesssT ght Chain Variabl e Region (LCVR). [ OPOBS2008/011491
Further conprised by the invention is a humani zed
anti body or a fragnent thereof, wherein both the Heavy
Chain Variable Region (HCVR) and the Light Chain
Meldagtbineani81a6ia sehterict 0O SEQNE NOYSgefidsanfihy IBDR2 @ACWR) in
contributes at |east one of its CDR regions to the atR
¢azabinatiogowtiDan esinoed sequenee of SRR IR NO ahgpsesgpting DR 1
{Lh%#;ng humani zed anti body or a fragnent thereof
y conprise -at |east an ami no acid sequence of
S

EQ ID NO. 1 representi HQVR) i i i .
TR SR QAT SLRED T NG FiseiBu R CORS HEIR) in
ESRbiRaGsH With aflBilind héi¥Rquente bESEQ IBN@NE Représenting CDR1
sequence of SEQ ID NO 2 representing CDR2 (HCVR) in
dde¥Rpati on with an amino aci d sequence of SEQ | D NO
4 representing CDRI (LCVR); -at |east an am no acid .
st dpasnarearoino SEQ sefuén@e of SEEPHR Bétli represarmg GRRR(HCYR) in

conpj nation Wi th.an ani no acid . of .

ST BRaaR Rt g ereg supagryence o SFQABNNG; S fepteesnlite BR2
g,g@vggl’ce of SEQID NGO 1 representing CDRI (HCVR) in
onbi hation with an am no acid sequence of SEQ I D NO

5k FRQToR ' -@Agbredéntiig CORACHCEVR) in
Sagé%&ﬁ@ﬁ-ﬁo@%ﬁ@%@ﬁg&%yg“ nS et HCVR;( o
combinatidon evithvintamian acidisaquenct of SEQUENNE: dfremesgnting ((BR2

5 r}efﬁra.esenti ng CDR2 (LCVR); -at least an am no acid

§ ﬁ cte of SEQID NGO 2 representing CDR2 (HCVR) in

ki =2 : _ f o
caeast e aRnO AP RIS NG SHER et tag ks G VR in
gcgﬁl,‘gﬁﬁ%n %thvswﬁltqghi% NG dlsehBdtice 98 BEQMD KOR6 repiedRring CDR3

I'nat1 on an am no acid sequence of SEQ I D NG
fLC¥R)esenting CDR3 (LCVR); -at |east an am no acid
sequence of SEQ ID NO 3 representing CDR3 (HCVR) in .
-at least an amino acid sequence of SEQ ID NO:1 representing CDR1 (HCVR) in

combination with an amino acid sequence of SEQ ID NO: 6 representing CDR3
(LCVR);

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

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

[0097] In still another embodiment, the invention relates to a chimeric antibody or a
fragment thereof, or a humanized antibody or a fragment thereof as described herein
before, which antibody comprises a light chain and/or a heavy chain constant region

of human or primate origin.
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conbi nation wth an am no acid sequence of SEQ I D NO
5 representing CDR2 (LCVR); -at |east an am no acid
W@ eipuesssa7 of SEQ I D NO 3 representi ng CDR3 ( HEVRS1008/011491
conbi nation with an am no acid sequence of SEQ I D NO
6 representing CDR3 (LCVR). [0097] In still another
enbodi nent, the invention relates to a chineric

[0008]POHYa Rirthdr ErB&diR{ENt, teineaitiondelatesito ARhimedt antlbody ora
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P099I1 hﬂﬁdrﬁbulbf, Zﬂl’vehrr]l@b:&ic{jn relkesrte giohhﬂem'xsargibmdm ot a figEMent

6 i s change trou conservativ .
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isrrep\labndmnarzadlrmrmlcbmdlyluo selectéd frgmethe gravpresnsisting ek Arg Gln
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@‘i‘d/@ﬁ"lpﬁrt@E the Lys at Kabat position 50 is
repl aced by an amno a(;ld esi du el ected .fromthe
D0 o reiistian he mvanden WAEHAG IR Chah s erlF BEP B VR
l ﬁ*ef@w ba€paditish smlsae laced
[ gf]et"[ Rﬁglﬁlr}zvag lg%?%l;%nﬁd‘ej ! %;Kehl n ﬂ|)n CDR2 P
by R Aniino ﬁEQrésEﬂd‘d@eld&tedtﬂ'mn I;Iyt’sgratlp Bensisting of ﬁrgoﬁln%ldu @lu
repl aced by, an am no acid residue selected fromthe
%@B%@l’%’t& ng of Arg, Gn and Gu, particularly by
. [0101] I n anot her enbodi the i nyentio
et ednmgotherpmbraiment s lsasavwarrel&tqs ﬁ%@ﬁﬁﬁ?@%ﬁé\“&ﬁiy ora

Ba g@sgtz‘{ﬁ@{y f%‘? H&%ﬁ Rlibdyf SOPEGher Iesresi whma{ fnl ODR2 of

chain vari abl e regi on (L
glhe/l@ghtlchalﬁE@'lthe meglos (L&?HR)Seglvatl iKSBXIDHYE: 6i thﬁ SGBa'i Kabat

&gglbgg gg ﬁg F@f@ﬁg g%gg agﬁllmo adid %éscljcy ue seﬁac&:ﬁthoqn ﬁ{e"é}bﬁﬁ‘ Eonsisting of
Asn or Thr, but particularly by Asn.

[0102] In particular, the invention relates to a light chain variable region (LCVR)
wherein in CDR2 as given in SEQ ID NO: 5, the Ser at Kabat position 53 is replaced
by an amino acid residue selected from the group consisting of Asn or Thr, but

particularly by Asn.

[0103] In one embodiment of the invention, a chimeric antibody or a fragment
thereof, or a humanized antibody or a fragment thereof is provided, wherein the
Heavy Chain Variable Region (HCVR) has an amino acid sequence that is 90%,
particularly 95%, more particularly 98% identical to the sequence given in SEQ ID
NO: 15 and 16, respectively.
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Asn or Thr, but particularly by Asn. [0102] In
particular, the invention relates to a |ight chain

wQe 2000088587 r egi on (LCVR) wherein in CDR2 as Qi VRCT/US208§6Q 1491
IDNO 5, the Ser at Kabat position 53 is replaced by
an am no acid residue selected fromthe group
consisting of Asn or Thr, but particularly by Asn.
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9&%ctively.

[0108] In still another embodiment, the invention relates to a chimeric antibody or a
fragment thereof, or a humanized antibody or a fragment thereof according to the
present invention as described herein before wherein the Light Chain Variable Region
(LCVR) has an amino acid sequence that is 90%, 91%, 92%, 93%, 94%, 95%, 96%,
97%, 98% or 99% identical to the sequence given in SEQ ID NO: 12 and 13,

respectively.

[0109] In still another embodiment, the invention relates to a chimeric antibody or a
fragment thereof, or a humanized antibody or a fragment thereof according to the

present invention as described herein before, wherein at least one, particularly at least
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96% 97% 98% or 99% i dentical to the sequence given

in SEQ ID NO 15 and 16, respectively. [0108] In still
wap@vhesssenbodi ment, the invention relates to BCT/US2008/011491

chinmeric antibody or a fragnent thereof, or a

humani zed anti body or a fragnment thereof according to

the present invention as described herein before

Whe bat ébpkasuyﬂﬁbé offta ODRakgidhs 6f ety Oh@ﬂ'aﬁme Reglon
am no acid sequence that is 90% 91% 92% 93%

G501/ Rd Boye amaminommidrcaoewe s G 91%, 9356, St RAoc35%, 96%,
S s MBI s O AR5 v

CBLHETIC anti body or a fragnent thereof, or a
humani zed anti body or a fragnment thereof according to

fo1gopr esant aﬂdm&r&mmuasmd@mmd@ﬁen lRetates to @ailﬁfeﬁc antlbody ora
wherein at | east one, q|§:art|cul ar | % at | easttwo,

&g@e@mtethfpryoﬁ; hr @ humgnized antiryros @i ept theprof ws}mg to the

I T N
997(%bu9&%eaﬁll§3 fifeé, ddihd CBR fegionbef tlmrlrlglstr:@nﬂm Wgriglile Region

RS e i 2o 5 e, Sk ot oo bk, 954, 9%,
%17‘%”%% @@5/' ﬁgﬂ%ca@ E)? fhe ﬁ% anghﬁlgﬁqg ioffas @wen in SEQ ID NO:

Uffant Zed reo according t
e present |nvent|on as descrlbed herei n before,
wherein at |least one, particularly at |east two, but

€11aF 1 ah biyll bhsther, endbodimentCibie inegntion selafes tde hinlngimzed antibody
Chain Variabl e Region, (LCVR) hav n am po. aci (']i_’g

Sehoding & {Rresent Syoiaan & Agscrbedhesimy ooty hsesg at least one
B B AL LAy PSR LB taind o
hnmhh gernaliveody; aed1Vy sedecnices; eespedtiveleisahasgaddhrpugh a substitution

humani zed apfi body accor di to th resent, 140V
ki ungestd hBOnh eperropuPereohAETBIRe ap s fChhERo7C2 o
?fsuf,giﬁuﬁ?dﬂ MAs@Ghive theRfgsent ati ve of the acceptor

ramewor kK sequences obtained from hunman germ ine VH

iﬁ‘glgpll fi Hﬁﬂ:ﬁﬁé the SRRAARLH Yetht¥s {o%a HE&V}E@Halﬁ KagidBlie Region and to

loh to an amno acid fromtHhe correspondi ng
radhimcani zel anubod)ecomnprlslmgjtglrusélﬂta\@ Chairy ¥ariable Region, fespectlvely,

SRS S ERRERNAE PR ELSoc Rt s cbsnes
Yo flhen E@r@ﬂlﬁﬁ: WhSeduences of KABAT subgroup VyulIl of the Heavy Chain
Variable Region is replaced by an amino acid selected from the group consisting of
Leu, norleucine, Ile, Val, Met, Ala, and Phe, particularly Leu and Ile, but especially
Leu such as shown in SEQ ID NO: 15.

[0113] The invention further relates to a Heavy Chain Variable Region and to a
humanized antibody comprising this Heavy Chain Variable Region, respectively,
wherein the Arg in Kabat position 94 in the acceptor framework sequence obtained
from human germline Vy sequences of KABAT subgroup VulII of the Heavy Chain
Variable Region is replaced by an amino acid selected from the group consisting of

Ser and Thr, but especially by Ser such as shown in SEQ ID NO: 15.
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a humani zed antibody conprising this Heavy Chain

Vari abl e Region, respectively, wherein the Trp in
WKapan4§365i tion 47 in the acceptor franework sECUESIDES/011491

obt ai ned from human gernline VH sequences of KABAT

subgroup VH I of the Heavy Chain Variable Region is

replaced by an am no acid selected fromthe group

gﬁg&j sgi ft_ﬂl &llfotlhelﬁ‘lémLH(bﬁfrhﬁgpﬂll_llg énvbeldfion Yéates fded Hed\yaChain/ ariable
" particularly Leu_an , but e ially. , .
Regioh gnghtd mhgggn%lgl aptibody _CO{]’]@H‘_I&I;F tljei; q(z:vlﬁy? thﬁngﬁgna%&lecﬁeglon,
further, r . ' i i
{9PS e FhEITT ik rg R pBROR 430 U EerieD e RO

fukadel ddbtdRagl from huasmegerinliat Wy seheeneesof KABA T subgroup Vylll of

Kot 133§ o
BB iU AHah| s ROgoM S SRR o8 20 JENEL o) o RSBk o the
%%rcgﬂgsw L& nbiéucRaNY, VhiaMet VAL sk PhdRpaitienlarly Leu and

pFaced by’ an am no acid sel ect ed fromthe group i )
tleinitsspecinlkyfLeBeandahel ATiin Kabat pesifier P4iis 1eplagedshy ag geipo acid

as sh in SEQ | D NO. 154 0114]] Ll q{hhseéi.
éﬂﬁ?}ﬁ‘?ﬁgﬂk t?’e_tgffgpl SRR AL #eé'l agﬁ es %&%E&}fv? A juch as
\gﬁgwﬁmggﬁqglno; gnd to a humani zed anti body conprising
this Heavy Chain Variable Region, respectively,

}f@glr Lw%qﬁvéﬂﬁiBnifﬁnﬁ%k?@lhteﬁ@@ h i Chaid Vatidtte Regioptand to a

sequence obtained from hunman germ i ne VH

3ﬁﬂ1aﬁigfé antifodyABADrisirgghisUpgh-Fhain Yarieble Regiy respestivelys,
ari abl e [ [ I d ' ' .
bt G SHUREE By B o P el Sline
dm hinan gamslidehe, s&ﬁl’éhédéldfMABAﬂ‘&ubgmdp M&IT biithe Light Chain

especially Leu and the Arg in Kabat positi 94 .
neplabtecRedion inTeplapertbnet aminstased otbirpI{Be groppgonsisting of
onsi, st i of, Ser a , PEG h

: sfﬁmﬂrm&%w Ry byl e, B Shpcbfallyy B
urther_relates t Li ght .Chai.n, Vays . '

t9116)h uFRiny erf! B RO A S P 4y %ﬂéﬁ%ﬁbﬁ“ oe
ﬁiﬂhfn&ﬁﬁ’i&l aaﬁgb@f‘eorﬁﬁﬁsﬂﬁ%ﬁﬁélﬁigﬁt Chah6V aziabld Regih, mespectively,
abat position 45 in the acceptor framework, seguence, . .
osharcincitc Tyoin Kelreh pogjtipRS7 wa horRCSRRIAEBE Gk SRAgAFS obtained
subgr.oup VKII..0f (A h ' ' ' ' F ;
- EpR Bl Vi Rl o RABAT NG HTATER Light Chain
CQRSAbIE ReFioAfis teptaced\bg an Ghtino acid sélseted fromt thewgrenr ¢pnsiping of

Lys and Arg, but especi.al | Lys. 116] The.

i Abes denoWalk les andrAlacpatied }5% LE%&H? E’%ﬁg}?‘# egpATially by Phe.

Regi on and to a humani zed anti bo O, i Si this

L[0gnf) Che inveatipm firthereg)ptento ¢ E@%ﬁ@?@%ﬂa‘bﬂ%‘eg‘m and to a
humanized antibody comprising this Light Chain Variable Region, respectively,

wherein the Lys in Kabat position 50 in the CDR2 region obtained from a mouse

monoclonal antibody, particularly murine antibody ACI-01-Ab7C2, such as shown in
SEQ ID NO: 12 is replaced by an amino acid selected from the group consisting of
Arg, Gln, His, and Asn, but especially by Arg.

[0118] In still another embodiment, the invention relates to a Light Chain Variable

Region and to a humanized antibody comprising this Light Chain Variable Region,
respectively, wherein the Asn in Kabat position 53 in the CDR2 region obtained from
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wherein the Tyr in Kabat position 87 in the acceptor
framewor k sequence obtai ned from human germ i ne VK

WG ewaessses of KABAT subgroup VKII of the Li ghtP@iEB2908/011491
Vari able Region is replaced by an am no acid sel ected
fromthe group consisting of Phe, Leu, Val, He, and
Ala, particularly by Leu and Phe, but especially by
Phrusd Mbdaddlodhantibodsnpamiculatly ngineratibdbéys ACI-08 - AbTD2, such as

Chain Variable Region and to a humanj zed antj bo
oo Y IOV 12 i§RepleEid by ApcpT BB PG Rels from the group

ERECBERD Pl B Mt g 0 1
b oY i e R R s o

ﬂﬁéﬂéirﬁlﬁg G%g ﬁﬂKgbz?lpokihi@n o7 l‘iild Iﬁleg&ﬁ?tst fragewbrkAvequerioe :ml,btained
I s, an n, but especia rg. [0118] | t )
framt insRanceemmline Y seavenses ALEABAT “ihartnned alipobing Mgy Chain
i . i tj . .
G YREIGAT, FepliRBY RO ofa LR K38 Bk Wonsisting of
Lﬁﬁg peeleusiat e, Wab gdétn AldyandPhe, partikaibaty bosand ke bugespscially
t he regi obt ai ned, fropa nouse .nonocl.onal .
bt PEbIRS Araar AL BRI P e ATFEPi6 APTACEr SgRe btained
ﬁld&gnﬁﬁ?ﬁ%&mnb WV eGhlddeNOY KABAB ,sﬁtsag%\qs:vgnwfﬁﬁ Héivi Chain
acld selectted fromt 0

he group consisting Ala, Vval, .
Variabls®egiomds kepladed bysmpeine atid seiseted [fom e graup egnsysting of

not enbodi ne the inventio 0 .
e DuarePaoly, DY Rg s HoPheT SEQTTRNES a5l the T in Kabar
dsition BNeh MeGesiptsr frmEmRIskqsae obtaed ftom hemai pemmline Vi

uman germnl i ne VH sequences of KABAT Subgl‘OLip VHI I I, of

sermeresof KAWBAR svheionn VI Fefthedighf Ghapt YarapleRegion is replaced

mno_acid. ty

RS aniofoid ByBEbE frol] B erclfp HrRng BT P LA AL 1 tind Al
lpeiticand yly, LédudndeRtrebitadspscidlbbyaPitk. t he Arg in Kabat
position 94 in the acceptor franmework sequence

G012 N sfin aRbieN@Ab&RMEh, iR iMbtraRAUeREsI0 afHddMBChain Variable
subgroup VH I of the Heavy Chain Variabl e _Regjon i

, : S .

Regloncead toy hamanaired entibedy compaisingthis Aeawy{hagr ¥apable Region,
consi.sting .of . » -
SRR - ek P Kt B GIRSPAY B loplor imork
%qudﬁcé bﬁmﬁﬁd dno huham germlide Eespgeenees o KABSE sitbgnoup Vulll of

uman germ.ine VK sequences of . U rup VKI | .of
ttheHeaghehain ¥ %ﬁlab)&rl’re%mlbuﬁi'&mdgié géh@%g?; ‘E&"PA ced By Leu.
am no acid selected fromthe group copsi sti of

. he, .
L[@L;Z,I]Valp,s.til-h@,nomqg embg(,imkpgf,tthq:mvgqt’@ glatgsdp a Vipai Variable
QLo SRR A HofndWYzeMitibody comprising this Heavy Chain Variable Region,

respectively, wherein the Arg in Kabat position 94 in the acceptor framework

sequence obtained from human germline Vy sequences of KABAT subgroup VyIII of
the Heavy Chain Variable Region is replaced by Ser such as shown in SEQ ID NO:
15.

[0122] In still another embodiment, the invention relates to a Heavy Chain Variable
Region and to a humanized antibody comprising this Heavy Chain Variable Region,

respectively,, wherein the Trp in Kabat position 47 in the acceptor framework
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[0120] In still another enbodi nent, the invention

relates to a Heavy Chain Variable Region and to a
wheovanissetd anti body conprising this Heavy Chai PCT/US2008/011491

Vari abl e Regi on, respectively, wherein the Trp in

Kabat position 47 in the acceptor franmework sequence

obt ai ned from human germ i ne VH sequences of KABAT

fqbeice wbtayidd frorfhuirhaa geralie Chatquerees afiK ABRAGiubgraap Vulll of

shown in SEQ ID NO 15 is rep‘lecfceg b%/%‘tﬁu. ‘%01211 I;

the Heavy kbemcY arabloBegients replged By bAy prrhlp.diul espectally f.eu and

vy . :
AR ik piBlioh uip FROA BB @ ARG e btined from
nespegdrmliak Wy seheemes of KABXT subgrétah ¥ullp of theilgavg Lhiam

t he acceptor, framewrk sequencg obt aj i

Yot REDoR s ETRSELBY 67 SYOREA FEQNB 1 SEG VBT 131 ¢ he

Heavy Chain Variabl e Region is repl acied by f‘% aldc.h \?s.

mmﬁ_ imstgEmatisrigmbodamertothe spvention fglates topbpbt Chain Variable

GRBRFE R el nia DY RO chpANER (S HEal ERnVEIBIG Rogion

tm%sbécti_lvle@y %"}G_?_ah ml_ae\/ﬂj}r(xi igﬂ(@afep@im 8'2'57:5@3 acdﬁpmrﬁamework
erein _the Trp i.n Kabat position in cept or

FCB ARk Befl E REATLE SHTF Vosr CRLRRRS @feﬁm%.f*ﬁés oup VI of

@g%%ﬁ&aﬁéﬁéiwﬁewa&wwptﬁf the Heavy Chain

egion 1s replaced by Leu and He, but
i all ' Lt - iabl
T

ramewor
Bepivhiand 10/a Hargnized estitefdylceBafissgibisdlgavydhain Yariate Region,

ke At L LI o
%@gg{@gme& Bom MY bamhIInRNA| fJuéted oEKABATRabgroup Vulll of

egl on and to a humani zed anti body conprisin

. g
i HeddyaOhyaiCVarinbloRreigids ie réplaged by Lraaanddle, by gspecially Leu and
erein e Tyr..in.Kabat posjti ' I
oA B Rates el oS iy e e P ork el iR B0l from
$eAaReaAlR VIARAENSsIMOABATubgrfupt 1L fghe Helay Ghain
Variabl e Region is replaced by Phe., [S(a)ﬁl(ii%t]wls il Tvri
Afevitahler Regioisiraplaced byqer syela A§ shoyn 18| a iﬁé@e yrin
in Vati e ' ' ] ; I
S i RSO B SR B A OB aman g
NES fREkhaes oy KABWEIsabgrotp & T ¢f the Ligh &hajpodaniabdmRagion as
the acceptor framework sequence obtai ned from hunman
geplasadtey R¢. sequences of KABAT subgroup VHI Il of the

Heavy Chain Vari able Region is repl ace}gI b bgu Q/nd. IBF'R .
H0124s placing] qn}bop_iggergn@e invention relates to a Heavy Chain Vanable Region

and to a humanized antibody comprising this Heavy Chain Variable Region,
respectively, wherein the Trp in Kabat position 47 in the acceptor framework
sequence obtained from human germline Vy sequences of KABAT subgroup VylII of
the Heavy Chain Variable Region is replaced by an amino acid selected from the
group consisting of Leu, norleucine, lle, Val, Met, Ala, and Phe, particularly Leu and
Ile, but especially Leu and the Arg in Kabat position 94 is replaced by an amino acid
selected from the group consisting of Ser and Thr, but especially by Ser such as
shown in SEQ ID NO: 15 and wherein the Lys in Kabat position 50 in the CDR2

region obtained from a mouse monoclonal antibody, particularly murine antibody
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the Arg in Kabat position 94 in the acceptor franework

sequence obtai ned from human gernli ne VH sequences of
wE2BA04856tbgr oup VHI I 1 of the Heavy Chain Vari abCBUS2008/011491

Region is replaced by Ser such as shown in SEQ I D NGO

15 and the Tyr in Kabat position 87 in the acceptor

framewor k sequence obtai ned from human germ i ne VK

Ao LeTCDfis HePROEd Bylag afib Aid keloéted Freml the lgrouph@nsisting of

Vari abl e Region is replaced by Phe. [0125] In one

Arg SdnnBist and Asn,ibyy esperigHy b¥IA8es to a Heavy Chain

Vari abl e Region and to a humani zed anti body conpri si ng )

[0i26] Hemone @hbodimeat;, khehinwerogirelatesite 8 fteevy ({Bpip Variable Region

RE et bR B P 882 o APnarchi VR RACGA
RBPUEANESS whbrel (B Trp W KraBMg)o‘si'dloh l470h thdwectitoy frafbaiork

Vari abl € Region is repl ace Q)/ an am no_aci d sel ected

saquenaerabtajned fromdriman senglie Vinsgauenses UEABAT syberpp Valll of
tyy Al - i.

Vs g R NP e g B fom v

pRbaoeasistng efiLahodewiie I8V sic Mad, Alapand Plee, ganigplarly Leu and

consi sting of Ser and Thr, but especi.all r such .
Hs, bu gsneciallyden ang) thpAra 51 Kabpt pasifian 82 ﬂ%‘ép%gds S)ﬁ apappugo acid
e i i L L @speLlalyby JERWiéh
PR Bt g Vo St GO0 A0 TR R Spclafly ) SER e
v OSEQIDNOALY @] whereirethe ssadn fabatpasitiono Jigithe CDR2
sel.ected framthe group cgnsi.st]. of Ar Adn,  H s,
seiornaitaingth ogLp Bt rpns ong gniipeb apfticftagiyghurinid dhtibody
QIEAsH-ABAC2, it R6p1hdedYtdneiininé haidaslcbrddrdrie teygrétiRtonsisting of
Vari abl e Region and to a humani zed anti body conpri sing
Aa,Valiehay Sehandillednit gspesial¥§icon, respecti vel y,
wherein the Trp in Kabat position 47 in the acceptor .
o7 wdn e specifie embodimenit,thelirfventiomtetates lgahedighicchyin variable

sequen BAT subgroup VHI Il of the Heavy Chain
WP%Bfggﬂgbéﬁﬁ repl aced by an amino acid selected
fromthe group consisting of Leu,. norleucine, He, Val .
81281 A Tn aneshar smstticapadmPRl qTyh iRy SRigR, Aduggzed anfbody is
izgﬁg%gh\l}%cﬂ‘@dfnﬁms et ShdiR VEARAL 189S b1 SPQID Ne: 12.

y an amno acid selected fromthe group -

1St i r | YigReéhaht/Gdtiable
JRUBHS R eE Sl e My enfOR RAAE, (OB lightthalh P11
Regibh iluditg kignilseqdddees asedioom inlSEQ H2NA:rldm a nouse
nmonocl onal anti body, particularly nurine anti body
AB136)1- BuhGhher bfecifpérabediment efithairiventias iathuseinéxet @dtibody is
fromthe group consisting of ) ) .. .
provided, which comprises the complete light chain variable region including signal

sequences as shown in SEQ ID NO: 13.

[0131] In another specific embodiment of the invention, a humanized antibody is
provided, which comprises the light chain variable region of SEQ ID NO: 12 and the
light chain constant region of SEQ ID NO: 14.

[0132] In another specific embodiment of the invention, a humanized antibody is
provided, which comprises the complete light chain variable region of SEQ ID NO:
13 and the light chain constant region of SEQ ID NO: 14.
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Ala, Val, Leu, Ser and He; but especially Ser. [0127]

In a specific enbodinent, the invention relates to the
wO p@b48sBai n vari abl e region of SEQ ID NO 12.p¢DUIBPS/011491

I n anot her specific enbodi nent of the invention, a

humani zed anti body is provided, which conprises the

light chain variable region of SEQ ID NO 12. [0129]

qomszq SheSsgecificemitsudiitient; thetifeenitioy @élhicd fo thelheheschain Viréable
ht chain varlable regi on including signal sequences
r&@%@é\ﬁﬁqm% PD NO 13. [0130] In another specific
enbodi ment of the invention, a humani zed antibody is
[9134]i dbscanotlier @pﬁ%ﬁmbgélmenhef the aipieptien,| 4 lyimandzeg antibody is

péfﬁiédf%' Wich %‘%r‘%ﬂf%e%%ﬁiﬂ ﬁsﬁﬂ%&aﬁ%&%@?ﬁ ?éﬁ@@“ﬁ@&ﬁ”
380 i etnsc e e nsenop 5r nis o e Moty S wgrisble
ﬂegow%a&&mg@%nsi;&qhemg a§ Svh @ g{%@nm@em on of SEQ

] Tn another sp I ¢ enbodi nent of

@'igrprr nﬁleaﬂotuge? sg@c,ﬁg ERBbdsEnRBE ﬂﬁ@@wenhén, lﬁﬁhgﬁﬁed ambe@y is

I Ses ete |gt Chaln varil a reglono
EoQded Which Jzampnslestthe complete ldasy chainvetishle region melusling signal

SEQ I D NO, 14. a. specific enbodi nent, the
?el‘W%‘iﬁe?B?]Sl}oé‘f %’e%é{é{b)tlﬁ% héavy chai n variabl e region

of SEQ ID NGO 15. [0134]. In apother specific | . .
B3k Feanoter speific apbAtimsAt ohtheupvantion lypamigglantibody is

Pl VB S BB SEC G- 15
Eédvg@hmﬁrcbnsthﬂneegmn@lﬁismm Niatlds to t he heavy chain

variable regi on including signal sequences as shown in
f LDIrBantH& spE€fi3 @mbbtingend bh the ifypemtioh) £hwninddedanibody is
of t

VRO RShIcOBD TN DRV B B RKCh O SER P §1O: 16 and the
R h SEQ ID
k%q)y%g n[r}%&lg%lm gﬂ*gﬁﬁ ﬁgpecﬁ?f'ca:n‘zogrﬂrreln? of Qt he
t
LAGT 288 FrabixTRD Bt iR-bRRL gl Sody e ol figntion and
B@es%ﬁb&ﬂﬁ’erélheulb‘tﬁﬁédhmhmtmnmﬂs AR mmg:mcqfepﬁ&é)w@lg at

NO 17. [0138] In another specific E‘[TJOOdBI ment of the.
laastedft, pamicularly atlgapt By more p%ylarlg at least 38, even more particularly

at least 40 amino acid residues and/or an AB polymeric soluble amyloid peptide
comprising a plurality of said A monomeric units, but especially with an AB1.4
monomeric and/or an AG polymeric soluble amyloid peptide comprising a plurality of
said AB;42 monomeric units, particularly at a molar concentration ratio of antibody to
AB1-42 of up to 1:1000, particularly of up to 1:500, more particularly of up to 1:300,
even more particularly of up to 1:200, but especially at a molar concentration ratio of
between 1:10 and 1:100, inhibits the aggregation of the A3 monomers to high

molecular polymeric fibrils.

[0140] In particular, the co-incubation of the antibody according to the invention
with amyloid monomeric and/or polymeric soluble amyloid peptides is carried out for

24 hours to 60 hours, particularly for 30 hours to 50 hours, more particularly for 48
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provi ded, which conprises the heavy chain variable
region of SEQID NO 16 and the heavy chai n constant
wo e@oo#58f SEQ I D NO 17. [0139] In one enbodi PERUSI00$011491

humani zed anti body according to the invention and as
descri bed herein, upon co-incubation with an Ab

nmononel i ¢ peptide having at |east 30, particularly at
haas tbu35spe6i@1’l? 2n axbtltspali ﬂrempeﬁituﬂe o bttwdsn 28%C andd0C,

artlcularl | east 40 am no aci d residues and/or an

mwﬁr}mfwww a%‘ice%W& e petigelagy#h? { SG-ng a

plurality of said Ab nononelic units, but especially
1dh aln apsicific embashogel ofthe nyeation ﬁom\w@ngwﬁh@mylmd
mjglgﬁl)"rpllﬁlgc ?a%mlgrgéq y@gﬁ% %(ﬂﬁbl%gagﬂlblg 4 tu]?esqg F£C%HI'PD¥}I&{ for §!4 %ours

g&faatrbamvml o of antibody to A/31 42 of up to
1100 particularly of up to 1:500, nore particularly

142P WPp élmngQr IRV SLERY Sapiddl arfHihe hudhaffzed Bnfikbdy 2886kding to
ut espeCI at a nolar concentration ratio of

thetimeantion 1mut£n@| any fimgtionallyi aguivalank antihpgly o fencsienalfparts

|
b PP OB oo St RBIATAL, i bytoi
Mtid@twmpﬁ@ﬁl radilid@lityoof Jagd AB}/@nﬁdnmmeMctdmta rydl,Qipdn co-

nmononel i ¢ and/ or pol yneric solu nyl oi d pe?tldes
inghbatin 'idh Aflos: AR R EnHEL Po bapsricsnluple gmptgid

g%%tml‘&) 8519 n%?/a }ggﬁa gfuomﬁdaAB?jztrh&HJn%rl&’urfn@ rmlﬁgﬁ'é)ﬂ'l"e%ggregatlon

espe at a'tenperature o t ween
aﬁﬂiea@mjméﬁﬁhﬁﬁrsmdtdr palyandry tootfiigh molmtar@@@md: @8@5
nore particularly at 37C. [0141] In a specific
f0Ma3Y| N8 Bhe Sibbdithent) eiritibody Oearficudarbyathiedlamahized antibody

[ oi d I d/ I | ubl l..oid
Bcprdins o e xR AMGAE RoY FRARADLCaH St SRl o
?&nc?lzgal p[aptg* ﬂ‘?e%%dquﬂﬁftg {h%lgggeﬁta %&goﬂ% 'Aklpﬁmnomers and/ﬁr AB

parti cul mani ze dy according to
lsdsnubletpoclmmm comg@tising armurfaht)mf i saitoA B ynqmqmevna lupits to high
ant i body r fungti o her e inds .to
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fibrils. [0143] In one enbodi nent, the antih

wabetwegh d¢] s10Q: buhespeeialiy ot Q,g)@)l,ar Soncentration }/atlo of 1:10.

[0144] In a specific embodiment of the invention, the antibody, particularly the
humanized antibody according to the invention including any functionally equivalent
antibody or functional parts thereof inhibits the aggregation of the A8 monomers
and/or AB soluble polymers comprising a plurality of said A@ monomeric units to
high molecular polymeric fibrils by at least 30% at a molar concentration ratio of

antibody to AB1-42 of 1:100.

[0145] In another specific embodiment of the invention, the antibody, particularly

the humanized antibody according to the invention including any functionally
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according to the invention including any functionally
equi val ent anti body or functional parts thereof
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fibrils or filaments formed by the aggregation of A3 monomeric peptides having at

«

least 30, particularly at least 35, more particularly at least 38, even more particularly
at least 40 amino acid residues and, but especially AB3)4; monomeric peptides, is
capable of disaggregating the preformed polymeric fibrils or filaments by at least
20%, particularly by at least 30%, more particularly by at least 35%%, even more
particularly by at least 40%, but especially by at least 50% or more.
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maj or part of amyloid plaques in brains of diseased

subj ects or humans. [0147] The aggregation inhibition
w@oiensssal of the anti body according to the i nRERUS2908/011491

may be determ ned by any suitable nethod known in the

art, particularly by density-gradient

ultracentrifugation foll owed by a SDS- PAGE

@?@ITEIH él&pe@moaaﬂtbaﬂmnm the frivehior]eik apaetacioh iribition and the
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L& %%ub%d vAME4n 18I Eprefrined %Igmhmeaﬁlaf p@iymeﬁe amylmd fibrils or
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Iﬁdmnenﬂ%ﬁ)r lzshoyespa@ﬁém@rs argisylarlydak Ifﬁamtfﬁ EOHS‘I b?wﬁeare
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BareR R dp o BO\iS P} PR TRSKe A JPCIIADC, pasticglarly o
lbe@eden 329¢6ane 88TC, M6 pastidularlyl @B79Cby at | east 40%
but especially by at |east 50%or nore.[0149] In a

S[ 1T 1R paftRQti: e oGhcubagion Mithrpreformed highagye eadart podymeric
b| tion and the di saggreaétl on potenti al off,Hg%

antylGddiprils ouflementsas gons Br @ewmaﬁéaewrature 0
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JOBRAGR asspeicifie eirdtoidimentod klwpge@wnat}ﬁ@fle% @artlcularly the
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ddnﬁﬁgw SORhLAShaP Bhredihierdof &f cabhlﬁe afitlisaggtygating the preformed
respecti vel det erm ned th| oflavin T

quhpnascﬁhnl);a)gﬁéz}meqt@hg # lepﬁ l’{b‘l‘tﬁe‘iﬂo sencen atlon 1)at10 of
L ren tObody according to the invention is
ALY Fab Bl R

th arryl oi d prefornmed hi gh nol ecul ar

wlggﬁ : Iglc arﬁ/l gh%‘[l ?Fﬂ?lbf)% meiléBﬁhQ%ﬁo%RBE AR BYAY! Partibularly

ours to ours, nore

%E%hﬁféh%ﬂ ¥infiydyZ chrdirigStoahe ﬁwbﬁtllmﬁlmmdrrg amfy functianeHy
280C and 400C, partl cul ariln%lS tgere tetwee

32
nemnvqjarttant;m(bf (pr)fuaq:th;tp@ 1s capeﬁ:le OF dlsaggrega(ghg the
preformed polymeric fibrils or filaments by at least 32% at a molar concentration ratio

of antibody to AB1-42 of 1:10.
[0155] Through the disaggregation of amyloidogenic polymeric fibrils or filaments

the antibodies according to the present invention are capable of preventing or slowing

down the formation of amyloid plaques which leads to an alleviation of the symptoms

associated with the disease and a delay or reversal of its progression.
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[0152] In particular, the co-incubation with preforned
hi gh nol ecul ar polyneric anyloid fibrils or filanments
WO 200d0#853T or 24 hours at a tenperature of 37C P¢OUSB)PS/011491
In a specific enbodi mrent of the invention, the
anti body, particularly the humani zed anti body
according to the invention including any functionally
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amyloid monomeric peptides, particularly 3-amyloid monomeric peptides such as, for
example, A monomeric peptides 1-39; 1-40, 1-41, or 1-42, but especially AB142

monomeric peptides, is capable of disaggregating the preformed polymeric fibrils or

filaments.

[0159] In another aspect, the invention relates to a chimeric antibody or a fragment
thereof, or a humanized antibody or a fragment thereof according to the present
invention and as described herein before, which antibody is capable of inducing a
transition of the B-sheet conformation towards an o-helix and/or a random coil

conformation, but particularly a random coil conformation, even more particularly a
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as descri bed herein before, which antibody, upon

co-i ncubation with anyloid nononelic and/or polyneric
walogsss3anyl oi d peptides, particularly wth /BcEEy1008/011491

nononel i ¢ peptides such as, for exanple, Ab nononelic

peptides 1-39; 1-40, 1-41, or 1-42, and/or a polyneric

sol ubl e -anyl oi d peptide conprising a plurality of

rAddin £5i1 BHRYORAt¢h 4t dgl%n 1buincﬁﬁa&1@¢ folaculs, éépealrany in the
A 3i -42 nononelic and/ or an ymeric sol ubl e

@wpomdntp;ef&wde apd Al 1 Bokige Mﬂrgream,uwlyclbkeaéwwsqea&pzof the
I

rﬁgﬂ gﬂgf’% c?reu]f?) %tlm#tﬁ% Q’lcpu sd gfeth?%%ebrg%%tobﬁﬁmgfloﬁ Qx?d ép

ifriprévedniosubalivthtioh o f ﬂfécbréfoﬂﬂed highrmgleculacpdigneno aWytdild fibrils or

é)lreforrred hi gh nol ecul ar loid fibrils or

?F’ﬁﬁﬁni@mwl@'dh%gieqrﬁ@egggpeﬁétglgéeg ﬁc"i‘l&%ngmwums Ol east
TR CliaRPR At 8658, 39 bR Dafti BTN o SeclDAOATRRA frore o5

or exa i c peptides
conffareditodhie re];pélchveqxrefﬂ)rmai an)a]bldapcpjtj!mleab fiprilsi® flaments

nonone) i i des,. i s capable of disaggregating the

wF&W&“%PMFPD fibrils or filanents. [0159] In
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/[_\61362] %n another embodiment of the invention, a chimeric antibody or a fragment

thereof, or a humanized antibody or a fragment thereof according to the present
invention and as described herein before, is provided comprising at least one light
chain or a fragment thereof or at least one heavy chain or a fragment thereof, wherein
said antibody or fragment binds to an A fiber, fibril or filament with a high binding
affinity with a Kp in a range of between at least about 1 x 107 M to at least about 1 x
102 M, particularly of at least about 1 x 10 M to at least about 1 x 10" M, more
particularly of at least about 1 x 10° M to at least about 1 x 107'®M, even more
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peptide. [0161] In a further enbodinent of the
invention, a chineric antibody or a fragnent thereof,

W@r00a/0¥83amNi zed anti body or a fragnment thereofPCT/US2008/011491

according to the present invention and as described
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Gaamrratien], gaetienilarlybthe duman brain. This can be achieved by either binding of
the antibody to the plaque or by shifting the equilibrium between amyloid,

particularly amyloid 8 (AB), in its insoluble and aggregated state towards its soluble

form by disaggregating fibers to soluble poly- and monomeric forms by inducing a
shift in conformation and binding and stabilizing the disaggregated and solubilized
amyloid forms, particularly amyloid 8 (Ag) forms, in the tissue and/or body fluids,
particularly the brain. Through the activity of the antibody according to the invention

the peripheral clearing and catabolism is thus favored rather than deposition within
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whi ch anti body substantially binds to aggregated A/ 3,

i ncluding A/3 plaques, in the mammalian, particularly

w0 b@ojessan brain but, preferably, does not shoRCHEE2008/011491
significant cross-reactivity with anyloid precursor

protein (APP). [0165] In another aspect of the

i nvention, the chineric antibody or a fragnent
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[0167]. Th h thi
b MO X TG T RO
?g%:soﬁeaﬁ%lgo%hgr fr%%{égﬂttﬁ&leéﬂﬁstahﬁfﬁrﬁ@ 1o tB ABGhsiged which is at

aggr egat ed sol ubl e anyl oi d
Hé&ft 8itfnesPpartibalai aat ieastitimes) ndge patisplapy @t kqaﬁ 10; times, dut

tissue and/or body fl yid eC|f|c t of
tespediallpeattieash 19 H@%hﬂ%&é}ﬂ“é@é&f S1goss 4 ﬁggp%ﬁixﬂéﬁ i on
may t hus achi eve its benefici al effects Wi

ouft .
rébe 68js a¥hé gnifhiodyiof riageten e SRS BRAIMEN ¢ yole antibody
b{e. g, With two full length light chains and two full length heavy chains) of any isotype

and subtype (e.g., IgM; IgD, IgGl, 1gG2, 1gG3, IgG4, IgE, IgA1 and IgA2); but

especially an antibody of the 1gG4 isotype; alternatively, in another embodiment, it

can be an antigen-binding fragment (e.g., Fab, F(ab’),, and Fv) of a whole antibody.

[0170] The invention thus also relates to antigen-binding fragments of the
antibodies described herein. In one embodiment of the invention, the fragment is
selected from the group consisting of a Fab fragment, a Fab’’ fragment, a F(ab),
fragment, and a F, fragment, including the products of an Fab immunoglobulin
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[0168] In a further aspect of the invention a
humani zed anti body or a fragnent thereof according to

WO b@9j48s3Ent i nvention and as descri bed herei nP@EDS82008/011491
i's provided conprising at |east one light chain or a
fragment thereof or at |east one heavy chain or a
fragnment thereof incorporating at |east one,

dxprdshiot lidkdry ahdvepitst-bindig fighicats| ofrahy of HrecomtiGbiites and
regi ons obtained forma nouse donor anti body,

W‘t’@%ﬁl‘lﬁml?ﬂeﬂr"bﬁ?’%use anti body ACI-01- Ab7C2 (named
"nC2" and hC2 for the humani zed C2 anti body

[0A7 Hu ghmnoﬂm embpgimey the nylnmipfcsmapaaero indingdemgant of the

{rvsth i ponpp el CIFp BEELIRS. R ch AR cHRRURAER, the

drsehefepitar of\h@antitddy 38 IdinBermionss modified to rrelduce at least one
accessi on no DSM ACC2750 wher ej n sai d]éantl bod fied
sanagntregianmedietedhielogicabgffactardyngtionirglatiyg to a&h‘?’f‘@%‘ﬁ 1€

‘“‘Ew@ﬁy' £ &in L.rﬁ) eﬁ}l}aordpﬁént 8 ahiited féU rlantigén bﬁﬁiﬂg ffagment of

nore par I east tinmes,
e svdnéibh )toﬂlbnhccsasl?c @um havingrngditered ¢f£¢¢tqrrfgnctt§m t he
nmouse donor antibody. [0169] The antibody of this
(0172t TAB iRt further Béletes DM dENide moletde eomptisibg dy

e.g., with two full length Ii tchal s _an
hecientiderseansnce Kagading aeh 1&W§‘°@§%€ a@ﬁ?}{q)}‘bf‘ée?ff o,

s O bt

abileRi Wegbievel y, i n anot her enbodi nent, it can be an
antigen-binding fragnent (e.g., Fab, F(ab')2, and Fv)

?617@! wWhR bhartaatar ARe Ynveh@dn flatdsme a mucbentide mdleavde edmprising a
relates to antlgen bi ndi ng, fragnents of.the.

ateslcomctﬁesrqn@nc@.encochng asietehnb e?rﬁh%‘f’u%?’“tﬂ‘?eac?‘ﬁ%h"}‘%ﬁ &8 given

i8Sy e 4t 33 FosBRLRA, ngﬂﬁgc%ﬁg@ééﬁgﬁmg%feggﬁkng ﬁpl@ﬁentmg

QWC@mEVenfdn@@i’t’? Meterivining meg@ns I(@DB:sbal @ml 3 of thegfleqvatfthain

i mmunogl obul i nexpression |ibrary and epitope-binding

¥ egior (BRYRIf the antibodies and fragnents

menti oned above. [0171] In _another enbo

40174 odyloos pqhwlgén the ﬁa’eﬁ'tjoq iR ‘B‘F W%/eécﬁ’?e SQmprising

px Cg‘?"h}ég?&ﬁ% L8 el&%d%flgy]s}ﬂe%f@oﬁﬁgﬁous|a%1ﬁ@hc1dﬁ@dlb@ﬂes as given

e’ cons region of "the antibody of th
11A\SBQ IDMNO:4, b dief donthlérnenterysequence] repessensing the Gempjgmentarity

S ek e RS FISEER B (HPIL RBubR (BEVSS

0175 Tmnsshar smnogipiTt o6 e mpentiong: r&'epq‘fré@? G Rprovided

al tered £1 [8GEQuel 46érce%s given in SEQ ID NO: 18 and SEQ ID NO: 19, or
the complementary sequence, encoding the amino acid sequence of CDR 2 and CDR
3, respectively, of the Heavy Chain Variable Region (HCVR).
[0176] In another embodiment of the invention a nucleotide molecule is provided

comprising a nucleotide sequence as given in SEQ ID NO: 20, or the complementary

sequence, encoding the nucleotide sequence of CDR 1 of the Light Chain Variable
Region (LCVR).
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[0172] The invention further relates to a nucleotide
nol ecul e conpri sing a nucl eoti de sequence encodi ng a
W@ 0048587 ant i body or a fragment thereof, or aPCT/US2008/011491
humani zed anti body or a fragnment thereof according to
the invention and as disclosed herein before. [0173]
In particular, the invention relates to a nucl eotide

(92 BC Ul rear@iiee leifbodineént B8 Hedavémtion aamickotde arvdedleny peovided
stretch of contiguous am_ no acid mlecules as, given in

SEeprisingvonudeetifts sgauanee PESERIH HO: 81 eriBe ERpICEIRBI  4r y
REQHECErepl B SRR Pl PR ?5?”5?25 0 variable

| R . [0174 DALt . - |
N L T e

Bothprahd 8 Audlestitiyequete of SEQ D NO: @Rcbr thé complenymeury
amno acid nolecules as given in SEQ ID NO 4. or.tf]e
ssapphespertoding the goranlete light shaigyiaripblg regign including signa
Con‘ﬁl ementarity Determ ning Regions (CDRs) 1 of the
PSR Ehai n Variabl e Region (LCVR). [0175] In anot her

[ t of t . td.on. I L de: o .
B8l PR S R A R ACE ghvided
fi&n NPnudiBofdislscqBtddeRnbbing the lipht thein varile regiorao§/SEQ ID
sequence, encoding the am no acid seque .C% %CDRF 1
AV 20DRA3he Helssbein cparwnt fsgiopial SRR Nofan 105 Avapfign also
Reqi R).. ' f th
Fﬁ’%ﬁ ?"isgﬁem/g\orhﬁlgﬁ %é{a?% %&%%Eﬂgﬁc%?g\% leg onpr ies i ng

a nucl eoti de seguence as..given_ j. . :
WO oripreanBrs St aERnCidl HERatich 2RO Rhdihol€tle B provided
?8%55‘1%? aHucfeidd s@fucheof SEHTD Bi@y 2% daodimig the Reaylymhain
LCVR).[0177] | n another enbodi nent of the |nventd on &
vathorégien. Aidlednyansion alsgreompaises the spmplemygtagy strand of sat
nuc eo{lﬁiede sefuence of SEQID NG 21, or the

SORAERP Y s cquence, encoding the Iight chain

ar i abl ion. . [Q178 . t: .
R Birngthed BbbiirRt abfbe Mlph  HEBROKATRIBEIT Brovided
acoﬁ;gﬁsﬁ%td SR1&rE 88666 oSFINIID WO: 22 2ncading the complete heavy
conpl e

ntary sequence, encoding the conplete light .
cibaimvariableabion RRNORE SiERLASARGIRSH. s mLTaALaSrprises the

rseralbprlad e of S AULPERe ek, nvention @

[0182] In another embodiment of the invention a nucleotide molecule is provided

comprising a nucleotide sequence encoding the heavy chain variable region of SEQ
ID NO: 25 and the heavy chain constant region of SEQ ID NO: 26 . The invention

also comprises the complementary strand of said nucleotide molecule.

[0183] Also comprised by the present invention is a nucleotide sequence which
hybridizes to one of the above-described antibody-encoding nucleotide sequences of
the invention, particularly to the complementary strand thereof, either in isolation or
as part of larger nucleotide molecule.

[0184] In particular, the invention relates to a nucleotide sequence that hybridizes

under conventional hybridization conditions, particularly under stringent
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conprising a nucl eoti de sequence encodi ng the |ight

chain variable region of SEQ ID NO 22 and the |ight
w@eb@pn4gseonst ant regi on of SEQ I D NO 23. The i PuBN$10081011491

al so conprises the conpl enentary strand of said

nucl eoti de nol ecul e. [0180] In another enbodi nent of

the invention a nucleotide nolecule is provided

LRt LaioR QoAdifibAd, ePhn ISl the auelbsieNeqirides Flviin 8EQ ID NOs:
encodi ng the heavy chain variable region, The

1$26a0d 39 - 3Rspartientpily tethe cpmplemestasystiangd heeof.and of
sai d nucl eotide nolecule. [0181] In another enbodi nent

[f185he In anctheri embodiment|od the igeentinaan gxprdssiop vestior iscprovided

conpr.i.Si a nucl eoti de sequence of . SEQ | 5 .
SO i L i R By Oy s B mentioned
h&eintsithig. si gnal sequences. The invention also

conprises the conplenentary strand of said nucl eotide

l8%ﬁ ule ancgtﬂ%bddi‘m%f'?ﬁé inOBRRAH I8 is Provid&@ comprising an
nve nuc I

tion a eotide nolecule is provided conprising
axpressic@ptdctir compuisingehenuddic agidiaseordingtp thhivantion and as
variabl e regiop of SEQ ID NO 25 and the heavy chain
sntienge hered ibGEPrST SEQ ID NO 26 . The invention also

conprises the conpl engnt ar t d of i d I .d
e e e L
BBALing thd dhifbolly g&%‘?&ihg%o BRAREBN VBt Partubir iy afmetio
oneto he above-descri bed anti body-encodi ng

AHGb® draeframment tieeeofpér 4 hemaniveshantidady pre fiagment thgreeh

the conpl enmentary strand thereof. .either.in J ' .
3poesSmga SRV eiopand A CrReapFa Bl eeiifee el iy fonall
%g{lfvhféﬂ{ AtibolPSr by 8V a0e bE icondl afts thesdoginiatherapeutically
sequence that” hybridi zes under conventigna

reffactivh amousningartitivlarareompssitionayhigh 1sy2 phagapceutical composition
str.ingenthybridization L .
rteagy bEveE A SpiaRtekh &Rty BB A58 ana 20

- 32, particularly to the conpl ises th
(AEFYof I robs Frbhelztist AL SRBSR Rl e R comprissy he
B GoSIHRPnEEEENN dffectivemhéad. conpri sing the
%ﬁ@?é@%_ac$§ ﬁblepu e according to the invention and .
Z@Bg%_nt FQRed Bﬁlﬁ)ﬁ's&i @eﬁf&_riﬁverﬁigﬂ 863 corfipa¥iéhér mixture comprising
i ment ofct e Invention a cell is provided .
cangtibsiypasticutarhy 2s®noclond entibodyorRsPTRRHIY tbﬁ mventipn but
ﬁ&xﬁgﬁ%ﬁﬁg g#:ggentcoanttig(e)d)l/ or'a ﬁ'talgtggntemgregf P& Ahin3R5Ed antibody or a
fragment thereof according to the invention and as described herein before including
any functionally equivalent antibody or any derivative or functional parts thereof, in a
therapeutically effective amount and, optionally, a further biologically active
substance and/or a pharmaceutically acceptable carrier and/or a diluent and/or an

excipient.

[0190] In particular, the invention relates to a composition or mixture, wherein the
further biologically active substance is a compound used in the medication of
amyloidosis, a group of diseases and disorders associated with amyloid or amyloid-

like protein such as the Ag protein involved in Alzheimer’s disease.
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[0187] In still another enbodi nent, the invention

relates to a conposition conprising the antibody
W@ew@oeisay to the invention, but particularly BCT/US2008/011491

chinmeric antibody or a fragnent thereof, or a

humani zed anti body or a fragnment thereof according to

the invention and as descri bed herein before,

(0194 pdigholiy ehibddirhertalf the iagerition &retotlaemlbnd:logiya]iy activg
derivative or functlonal parts thereof

Nbévda%glt q‘,@apquy d snaycalsq hea tic pgpnlsg}af p@mbgrusgd in the
%ﬁia (%f* a%]%l Q cht?Sea b?rbgfyr@ﬁ?%ﬂhrg@ngﬁgéﬁﬁﬁ gﬂé r§l€dlcatlon of

ameﬁﬁmﬁ@lbglcabdlsmders. [ 0188] In another enbodi nent of

the invention, said conposition conprises the anti body

[0192] t TRE AR bidwg]balbeio‘tﬁe fsibitaneB 0OmpPiidaky Exert hsablologlcal

conprised by the |nvent|on is a.co gs étlon gty

cffmt blyshegpmamoramsimalon yrechanism as g % sdyasrsEdt gg,{_ﬁ ¢ ivention
%}51 ?Sneu}r{rle?a‘% 1?19%1‘[%8; stng’of 5@ o'nQ)\‘ Egtr?'trﬁ{ﬂlﬁgiﬁgigy @Wetdtéﬂ%rﬁf/ér)’unrelated

huﬂﬂﬁﬁﬁﬁﬂoﬁmamhody or a fragnEnt t her eof accord|ng to

the invention and as descri bed herein before including

7093] UenicRilia], the (ﬂlﬁbtlbi(ﬂbgmhllﬁﬁtttivh@:dmponnémpydmludﬁameum@n-
or functional parts thereof, a ther eutl c:il aél
dfahsotssipn cahangats, gsy@ho@sqapgtﬁg.] qprygs ACqty e esterase inhibitors,

bi 13 "Wg clisnn alley gll%ﬁﬁérg 6018%&?{)@&% %ﬂé&ﬁaﬁpme tranquillizers,

y acce carrier and/or a dil uent
%B&/ylkhoﬁﬂe @hﬁld@isestbragb O 8@%ast enjanceiscadetyichaline postsynaptic

invention relates to a ¢ Siti r.

trn@pfq;ragﬁ@msmnmp@amxw"ag% g Sy ek e

?m m‘d&:dregﬁ) SgBH%tﬁﬁgh Setdias ati-iafirhfiatd$idsugsaantioxidants,
ou I'seases and di sorders associated with

Eailiyllsenodomglamgdeptodlanlagomstst ein such as the Ab protein

i nvolved in Al zheiner's di sease.[0191] |n another

qoiro4li NB1Rke pirtitilarly the ivieation teflasetoregontpasiting oF Anixiure

i S s B P e

C e%?ge Qé'almleﬁaﬂvp stPéss TR - ttﬁféd:olrrlpohhés mr&dalcchbiatms
hereneur o ogi cal disor 0192] The ot her

binhib@t@rsc@ﬂ DN Aaepaiy eumsnml@an wepoaligs agEslt

its biol ggi.cal
o ST MRS P oSl D9 s
053&3«&0%1 AJ3hE AL &etase fhibitorsNtal potding newntrhysmatter, B-sheet

tiplicity of related and/or ted ch
abtealars, attrac%ants for amyloid beta cleanng/c{eple?ing cellligr gor}ngo%%ngf

inhibitors of N-terminal truncated amyloid beta including pyroglutamated amyloid

beta 3-42, anti-inflammatory molecules, or cholinesterase inhibitors (ChEIs) such as
tacrine, rivastigmine, donepezil, and/or galantamine, M1 agonists and other drugs
including any amyloid or tau modifying drug and nutritive supplements, and nutritive
supplements, together with an antibody according to the present invention and,

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

[0195] The invention further relates to a composition or a mixture, wherein the

compound is a cholinesterase inhibitor (ChEIs), particularly a mixture, wherein the
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[0193] Cenerally, the other biologically active

conpound may i ncl ude neutrontransm ssi on enhancers,
wp@sopeketsber apeuti ¢ drugs, acetyl chol i ne est er aB&r/US2008/011491

i nhi bitors, calciumchannel bl ockers, biogenic am nes,

benzodi azepine tranquillizers, acetylcholine

synthesis, storage or rel ease enhancers, acetyl choline

AndaPbhEsdl @taPfrérn the) groupiconsistnpoafitadrinep v aktigemine, or

- i nhibitors, N-nethyl-D aspartate gl utamate

denepprib galaptagybniniacin apthMemaBiRs-dal anti-i nf| anmat ory

drugs, antioxidants, and serotonergic receptor . )

H196L ok & furthef embadimant.dhe gempesitiens|agcording tp ihipversipn may

L

Rive ST Ipticiallocd phamagaitivally axdeptible/arséradsor a diluent
anti-apoptotic conpounds, netal chelators, inhibitors
aid/onNm exsaeHt: such as pirenzepin and netabolites,

3-am no- 1- propanesul fonic acid (3APS), . )
[0197pbr dpstilk anashérfembadiment cftimsnyerfinncqompesitions are provided that

BrbpER At ol sto B St A3 edBllle” b Blsftont Htperidone,
&E?i?ﬁ&bfb’rﬂr%liﬁﬁpiﬁeyfoﬂ b thatdentld Positigé dl&bh@a'ti;qg psychotic

cel [ul ar conponents, inhibitors oé N-tﬁr m pal ifested b
sm?t@mSemch\m&MIus@@aéw éflaalmgtt Qneb ﬁ%{ﬁfﬁ (pnitested by

a | . - . | n I . . .
B Bl B BTN O A 7 g b,
hé Wel tak ghlhddeniad flawgediaffectaphtby, agdisacinbwithdrawsl, together with an
agoni sts and qt her drugs,ingludin ny .anyl.oi d or tau
Baady; ReyDavlay &ifonnsiaet aafibody apbuchak e e fayéntioh, bi
?Hlttfch%%rl&ea &%ﬂ%g Qfgcmo?lfy Jr AGPIARINt Wekdbfadt s LA antibody or a

ccor gto resent invention and,, &s)ti onally, a
filagmeatthataot atdoydiag tethednyantionrand a3 desstibed herew andepitionally, a

and/ or an exci pi . [.0195],,The .. '

Panmse st ASBALF FrER B0 R Ged e
conpound is a _cholineste A nhi bit ChEl. .
ﬂg{?&] c Jpéqupymglc ﬁp;hoa}née,nt\rﬁa g}%ellpgeritwlgc%gﬂwaslﬁgn% %néi mixtures
sek&ibigdo ftﬂéji%gﬂlﬁm%ﬁ% deSited thieftin Béfoted€dnmptise the antibody and
rivasti®gm ne, donepezil, galantam ne, niacin and .
rtherbiologieally[0G 96 ubistanae, fraspentyelisin edherapguticaliy etfective amount.

conposi tions according to the invention nay conprise )
Mo#9IJN OtherEdmRPHINIS thatgen besuidbiyused inmiktisesin combination with

SEESL A & Sl RIEESIL e b BB U oease

T e ISl sani s (e 629,

t dikdnesulfonic acids and alkanolsulfuric acids (pages 39-51), cholinesterase inhibitors
(pages 51-56), NMDA receptor antagonists (pages 56-58), estrogens (pages 58-59),
non-steroidal anti-inflammatory drugs (pages 60-61), antioxidants (pages 61-62),
peroxisome proliferators-activated receptor (PPAR) agonists (pages 63-67),
cholesterol-lowering agents (pages 68-75); amyloid inhibitors (pages 75-77), amyloid
formation inhibitors (pages 77-78), metal chelators (pages 78-79), anti-psychotics and
anti-depressants (pages 80-82), nutritional supplements (pages 83-89) and compounds

increasing the availability of biologically active substances in the brain (see pages 89-

—
o)
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conpri se "atypical antipsychotics” such as clozapi ne,
zi prasi done, risperidone, aripiprazole or ol anzapi ne,

WO 009048531 r eat nent of positive and negative psRChU$1008/011491
synptons, including hallucinations, delusions, thought
di sorders (mani fested by marked i ncoherence,
derail nent, tangentiality), and bizarre or
%)%HWU@Q@(&@W &id 945 whitH deanenhisdncorporatedaterain byl
af fect, apathy, and social withdrawal, together with
&ﬁersli*ﬁﬁr body, particularly a nonocl onal anti body
according to the invention, but particularly a

0208 ﬂmarmﬁhﬁ;rmdgpdgnerg, ﬁlpag‘mgﬁpn relatestsra C(pr(&ltlon comprising

1 d
{}xﬁ é'mF h anwlu gglgy argo%&é%rga?g%g a'E&SrﬁH{% J@Qﬁ@fn@éﬁ\&iﬁ thore
ﬁaxglbélhﬂ‘y?lﬁfthtmé?rﬁi zirmtbady ggggﬂagﬁneﬁmheneef omadwlumanmed |ahub¢dy ora
and/ or an exci pi en f
Shemnet (ereeradcoraung iodhe HSBLPT Akl SEsEriA B Detore and/or the

BEFah UchckPe B T} RR G, EREDC BRGRT P) "
i

e e et e*é%é’“é%%%bn BoppiibRiol) o

Stnboaidhyl 44%86dy Acddrdihgl Eetheiifiventioh) matei pamwlarty a blemeric
anti body according to the present ntio
wtpid

caaelmdma ﬁrargrwgt ssmentoersphgninzed Y 81 £ {ragmgnithgrsof
élj‘& to e ﬁ‘{gélﬂ agﬁragﬂgé&fbed fle dllé‘éh ﬁéﬁ&eﬁlﬁlépﬁﬂﬁlctlonal part

anesu onlc aci ds al kanol sul furic acids
(t]@éi@ﬁ’fanaﬂ)r E%anﬁiimhtwlﬂ sbmpaseon,rdnahntxmrs copareing said antlbOdy,

gét %géa&&'\{a?@gr egerggio [geg\?gntt 2%% 18g 8? gﬁ%elashngq}lg %?feets of
a)‘lmdg%g aagg%ﬁ’ bY 4964488 ad P&SG e Asoblatedrwith axiylisid tpiaque

eroxi sone proliferators-activated
rtbﬁﬁﬂt(mr m(:lEiH’AIg)seecgrdar)sarayl@pngggang 3geyglated amylmdosxs such as

chol est erol - | owe t
s dinge oy B 1o ey EREEs) SSolirs i heimer's
(HREKRS )}Zsﬁ)ﬁl@éw y 884 Herﬁ&ﬁiaa(wm Dpagsssyndron®, hereditary cerebral

anti ps

dndrmoﬁhagn wll@pﬁgﬁgkbhgc,%gﬁs@gtc&ﬁ 2%3“58%6?0‘#16&1&3 complex;
el ?elg?.ﬁcé}g se?a%%salgh%g 'al'é bae®bn BE Qisggl' ‘Eéﬂl\i'Ml ﬁﬁ&lo‘{dihke protems

s#¥ rairn (see pages 89- r odr ug
(RRE2S %éﬁﬂ/e%pbanuavemqialsjomhmh s¢lsrosm:6: elddacob dlsease

et e, S ATt
a tleﬁ‘fﬂXbet@sa it Waidihy arﬁyﬁﬂfh@{%l eRtR)crind hirkerd yandastherdiisegses,

nveh fon, nore particularly a chimerig
aﬁichbmﬁb/o@ﬂarahsfdam;msmlatﬁbwabfpath@}ogcqll ghmmges/changes in the

anti body or .a fragnment th
i Howss phihe xipahgySioaL Part ears%(?&&g& 9} ore %1}12% t%-reéated

pathological abnormahtles/changes in the tissues of the visual system, such as

M

(

neuronal degeneration. These pathological abnormalities may occur, for example, in
different tissues of the eye, such as the visual cortex leading to cortical visual deficits,
the anterior chamber and the optic nerve leading to glaucoma, the lens leading to
cataract due to beta-amyloid deposition, the vitreous leading to ocular amyloidosis,
the retina leading to primary retinal degeneration and macular degeneration, for

example age-related macular degeneration, the optic nerve leading to optic nerve
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bi ol ogically active substance in a therapeutically

effective anount. [0201] The invention further rel ates
w0 oovlessese of an anti body, particularly a nmonPCT/o82008/011491

anti body according to the invention, nore particularly

a chinmeric antibody or a fragnent thereof, or a

humani zed anti body or a fragnent thereof according to

driSerl, BYEOhEROpAR aRBosteskduribiethndahetombeleading tatuicr a

functlonal part thereof and/or a pharmaceutica

dystropky-ti on, or a mixture conprising said antlbody,

for the preparation of a nmedicanent for treating o

wznzem Aﬂsong:mmseébyelm preggnt mnmrmssq methgd dordhe ptﬁparatlon of

AR, P h A Be BB bl DA Vel Hore

%ﬂ'ﬁcﬁlﬁﬂl?h Qﬂm@éﬁd 4tidegy or & ﬁ@@méﬁt tlereef) o€ 9 huiahized agtibody or a
t not"limted to, neurol ogical_ disorders suc
fipgrhentitbereaf acemding:to(thpnventowy anshas degemkad: eael{lma?m a

RGP BRSNS LR Bl BB R impriing

sQdphtibodyandie al fusgionbhgart tﬁb&eamiommmnartbeﬂaawttaﬁﬁ
or associated with any Io“g ikerﬁ% ei ns sucg as,. the effect
pffeqsive amopat, dorsann @ mesthog,af rrgvenfting, fregting Or aEFYARNS the ettects

ﬁ W‘{l% Jd%ﬁlg% Of GiSEREs arldikdries 'ﬁss%cii't&ie@ﬁﬁ amyloid plaque

tia, ALS (anyotropic |ateral
erharios iscluding sécon@ryemyDridbss end agsereldted @'aylmcmls such as

| d d
Aivensoa e b ot nof lsp et & BeploAL B Hr W A Riheimors
QTR DI 'L%%/ﬁ!ﬁ?gi%ﬁlehﬁa (DBDY, BsMe's spihdrbime, hérsdigdry cerebral

system partlcu arly associated with
zlmmbuhaigdwtthanwl(ad@m{s @tpﬂm}@g) ¢hg Guam Parkinson-Dementia complex
ST RAELALI P B L8 o s

Eﬁ‘&}hﬁ RObeadivaiupanidat pﬂSy,nﬁlyltlptecsateros‘isg rCrelxtafqlxl Hcob disease,
di fferent tissues of the eye, as the, v

Porkinson’ edisease, MY -cdnted @gqneqtllq;, @:If,:?@gfxo&opgc lakeﬁaz sclerosis), Adult
3? Qg n@ée&F’he 8L A0fcBR188bS dABbMShe tGAE)End Bther diseases,

8RS 1'ea I’ng to cataract due to
heéladiagwkolat ddesses agsbciatedtwith patholegigal gbagunglijiesishanges in the

eninat S ST AL B g b R Bt
ﬁfﬁ?{gg@g‘é% Brdohdiies chRfpes A thd tgaiee bﬁtheoﬁsual Elyastem,tsuch as
\" |

ng to optic nervedrusen, tic neuropat ]% lonal
aretirarpt dcgraxmjnont ¢Camprasig fqmumng@a angberh gagtigulagly rhgnoclona

d%\',‘éﬁg él q@pﬁ%ﬁe?xp%ﬁ }ees artichla a?hl Onfrfe?l%%tlbody ora

%nti’éiﬁ‘ Yher86H &1 £WhRakiYedaritibods ooadiagmeni therbpf accoodiuj hythe
he |nvent|on nor e
mventlon ina pharmaceutlcally acceptable form.. The pathological abnormalities

may occur, for example, in different tissues of the eye, such as the visual cortex
leading to cortical visual deficits; the anterior chamber and the optic nerve leading to
glaucoma; the lens leading to cataract due to beta-amyloid deposition; the vitreous
leading to ocular amyloidosis; the retina leading to primary retinal degeneration and

macular degeneration, for example age-related macular degeneration; the optic nerve
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particularly a chinmeric antibody or a fragnent
thereof, or a humani zed anti body or a fragnent thereof
W@ewondisey to the invention and as descri bed hRCBUS2008/011491

and/or a functional part thereof and/or a

phar maceuti cal conposition, or a m xture conprising

said anti body and/or a functional part thereof,

1e§dlhg foRId ryervad@sém @Pae aedropathy hn@f)f)t@@hd:utﬂlsammuhb comea
for Use in a nethod preventing, treating or

lzhding talatting dyseoplyt ect s of anyl oi dosi's, a group of

di seases and di sorders associated with anyloid pl ague

foab3kt Forthérrompdisedjby Seqresenyinyaptian ig @gnethed fpr preventing,

Bhingar ol PYipRR S Tors f gy g QR S Hrbisorders
ﬂsé&@ﬂeWﬁlﬁmﬂd@Rﬁﬂﬁqd%aﬁ%cﬁ@ﬁ'}g s;éemieﬁy amf/loRYsis and age-
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Eﬂmd)amwbu@s(smmbpyp@)nee therenfaby FdRINSIHNE @e%PéWPE)a and/or a

ﬁ»]ﬂnE E’F&ﬁlé%lg%é {nﬁée ﬁ%ﬂgﬁla:q# Iﬁ&@ﬁ%?%z}é@ :aﬁng'b 4 W%‘%Q&lonal

%ﬁl@ EHePST] 0rch Sompcaitivn canixpat symprisibg spéhearsaitibody and/or a
eut zf el d Jacob disease, Parkinson.s dis

Fungtipndl paedherelz A fi‘&scnh\?_@?rﬁlﬁ‘y@( 3 et lﬁtp@'?“aﬁular a mammal, more
SC' er 8%)hurﬁ%gl fec@&sb? subh aRdosdor. BIRdAE AR efRE Grichéde, but are not

Si's ocrln tunors, and ot her diseases,
ulnﬁteudo,rrg:uaauglaal i éars sschamsAizheimsd sWRiseas awmwm@

abnormal i ties/changes, i n t.he ssue th .

i x;g.s} g A5 e A Rl ndirdgE YAl amytoidoss

3§¥ n'g? Lﬁhﬁ b &lindah- MRnfatia @bmplex; as well as other diseases which
no 't es/ a

nges in the tissues of the visual
siyslbasml o8 ¢ hssasiateduvitinamyloidrHikel RIGteInS SYHAS PreFRgve

Y a 2{% an ant %J gc ?fﬁgl@aéltelu%ﬁlzla%é/obad&@%@@cﬁaﬂﬂﬁion s disease,

SHPTARY r FoHYP irvention, nore particularly

eHﬁh fdIREd Geﬁeﬁti'cb QQ)S @mydtropirgameril stlhmsrsmfAdldt‘ Onset Diabetes;
humani zed ant i body or a fragnment t({;eélggélﬁaccordl

{
tsenilé cardiat |amylmdosas ﬁﬁé@%@éump%m P56 N yipg Scvlar
T(ﬂ St e%]tcagg 9 w1th@k3ﬁl(3)rk§g?!€z11 1 b MRYie96ikdhges fnthe B¥URPbEthe

ISS e eye, such as the visual
CAa§dat §y§teﬁﬂd;baﬂ@cdlﬁly8 @srsbmaaﬂ wntlsaraYlodbb¢t@1rglgtedtp|qglolog1cal
anteri or chanber a

gﬁb@g@g@iﬁles{ch@ngeg A t Qe éé?&?‘?? tt ¢ wélgll?ag\lég%?r%a%ucﬂ%s 18uronal

bt WkihBIRRe4smAeectundot example, in
(g %d%ﬂé}ﬁy glogﬁéb&tthﬁ@glrcg??or?a | eadi ng }?o lr‘])| i

I difffieremt tlsmge nﬁthatelyo,rsuahlds theciisual cartaxdpeding (b?pl’tl?% visual deficits;

exanpl e age-r.el at macul ar

b8 Bps g SR B SRRSBE YRR IR 8o
apda 98t due t8 %Htra'-érﬁ)ﬂmdad‘sgohhen the Nitfeoe ediling to ochlat amyleidosis;
dystrophy. [0203]" Further conprised

nt
i thegetinadieading & mmnweflgq\ g@y&‘éﬁtq t(Jlmacu are{egeneratlon, for
example age-related macular degeneration; the optic nerve leading to optic nerve

drusen, optic neuropathy and optic neuritis; and the cornea leading to lattice
dystrophy.
[0204] It is also an object of the invention to provide a method for the treatment of

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

formation including secondary amyloidosis and age-related amyloidosis including,
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treating or alleviating the effects of anyloidosis, a
group of diseases and disorders associated with
wW@rebo#ss3pl aque formati on i ncludi ng secondary PCT/US2008/011491
anyl oi dosi s and agerel ated anyloidosis in a subject in
need thereof, by adm nistering an anti body and/or a
functional part thereof, nore particularly a humani zed

Wil hobRfiYted i8] metirofogdi ¢t disoedtad, s ds Albeiawd’ s Disesde (AD), and
conposi tion or m xture conprising such an anti hody
cthe diseages; insludingogulyiseapesasasatedwithpathalegicp ner ei n,

i in i . . .
ooy St GBI Bty ssociaed it
ihﬁaﬁil-slétsealseg patiologieal abndrmatidesicangesinttheltissues of the visual
neur ol oqi ca i sorders such_as Al zhei 's Disease
RIS, SEgh RSP REANADT L BOPATIRHEA 2bgararaUes mey oceur, for
%&Ex@?é}iﬁ'ﬂh‘%ﬁﬁtq E}?és JFERDEY 8GR alithhdIvidit lcBHEo Radinglt tehical

ype), the am Par ki nsoni- Denenti a conpl ex; as well as
vkt defltise dlseaterinrahamber duktbe optic nerve deadingdo ¢thugpmi; the lens

|l oid-1ike proteins such, as pr.ogressive supr.a I
fatag o paptefis ooebragyiow ol SR Vyioss MR BIG £t
%ﬁl iRt riRERAGing th Mrifhypietal rhtfon dMdSmacular
ahyotropic lateral sclerosis), Adult Onset Diabetes; .
degentmtiony foi exanaply k¢-tated mashlap degeneratignoths opHpgerve leading

ot her dis incl udi . di ! ' .
i SgRrER a0 o PEBHBPRERY B Bpifh RS iR 86l Rdins to
ohtidedysubptwal system particularly associated wth

anyl oi'd- beta-rel ated pat hol ogi cal

g@?ﬁ& MRy, hishE&ii€ BRABE&dnd tHeRvénitivg pesviaés 4 Mmethod formdetaining or
ystem such as neuronal degradation, wherein the
jorectr

jracr ¢ms  ngriogailtive Ionesnoryi| capacsty bvspapisaiarly, fosTeERERS the cogpitive

different tissues of the | ;

Y Prasity 75 AenviBet PROgHTy 2t findfol kb fffering from
AUnRIrly MpSiRABRSy AGinisb@ingabacubjecty partieakirlyg mammal or a human,
gl aucoma; the lens | eading tq cataract due.to : . d
lsn @ntibedy, padiculapy ¢ RiapRaceuteal spmpagHien P%%’dﬁ‘lﬂé t¢ fhe invention an

?ag?%%gﬁbgﬂgr%ind@&{n% the retina leading to primary

degenerati on and macul ar degeneration, for

| =1 el d i 0n; i s
T SR A ER e g

aRd aQRéth6d BEPYohEIRg sadita tdrrpasitiones welheli amethod|far thiedeeatment
dystrophy. [0204] It is al so,an object

ohaEcighsis.0 BPEYP ERISSESRAATGH TSR Ciar ey HE Amlgid pladue
SO L Ip AR St i b
SeRiiatya anyinildnsrepaticilajes huinan cEhenglissises sad disorders
'sxggll,‘,}h‘g'ﬁ ’ %ﬁtgt ﬂg{itelgitg rtgeglgcgtggltzg_l\n sl“(l)rr(gelﬁg %G8 ALRQLAPS Discase
(AD), and other diseases, including ocular diseases associated with pathological
abnormalities/changes in the tissues of the visual system, particularly associated with
amyloid-beta-related pathological abnormalities/changes in the tissues of the visual
system, such as neuronal degradation. The pathological abnormalities may occur, for
example, in different tissues of the eye, such as the visual cortex leading to cortical
visual deficits; the anterior chamber and the optic nerve leading to glaucoma,; the lens

leading to cataract due to beta-amyloid deposition; the vitreous leading to ocular
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ot her di seases, including ocular di seases associ ated

W t h pat hol ogi cal abnornmalities/changes in the tissues
w@Roovle8s¥1 sual system particularly associ at edP@i/UB2008/011491

anyl oi d- bet a-rel at ed pat hol ogi cal

abnormalities/changes in the tissues of the visual

system such as neuronal degradation. The pathol ogi cal

AB)16TdaEis] the eQinEE¥adIng to prithaxy retinatdegenetatiotliaht enaeotar

tissues of the eye, such as the yisual cortex |eadin

degeneations 4pr € agfgwaqﬁ:c{ macylpedegeneration, t}%%mkqer% ading
e.. © .t
BUPERLHE PN CONRAANDR, SRS Tl et tetng o

Maitice @gstfophgadi ng to ocul ar anyl oi dosis; the retina
| eading to primary retinal degeneration and macul ar

@20Nerhat irentidofurxaraites @gEmeba b diagnesid of an amyloid-

degeneration; the optic nerve |leadjng tq optic nefve .

apseeieind disgesecorcendisipnimy sehi actew@ WéﬁPEPPQP"é% defgsting the
rnea. | eading.: 1 . ;

ERERPL AR AL RSB0 4P AR APl ek, ciope o

the fanfybsidiphoteia infa samptecarsinzifu edueti inchadesthemsteps ofipaci ty

but, particularly, for restoring the cognitive nmenory

capac{d)y Obrifgifigl lieaainpldérd ipeviftrBodypartamriady areaguspected to

human, “suffering from nenory | npair t by,

eatdinitee anylei protein Hiip cartact yith an w{@ﬂvw%lﬁm%ﬁ mgnoglonal

h n [ . [ I e

TR PR O iRl Do P R driBbay ora

degaentineeb ek hubahized anfifi@Y6)r alfragnens tferrofaecordingde the

ANEENE T RN T R E ST N ey
gﬁldgﬁgggﬁsg@% (ggge %ﬁ;{gloﬁ({ BRtdRN of anyl oi dosis, a group

orders associated wth anyloid

Pl aquge of 4L O EhHEIAIAnERE QTR A BAOERST %o B to the

age-r )ate anytPol dosi s, subject, particularly a
proteiheo fiartd arcinanhglogichlsomplexthese di seases and
di sorders include, but are not limted to,

neur ol@Ei caktedlisPhdoanaionIvIake Mhmbmologicalcobidegsed
(AD), and ot her diseases, including ocular diseases

associcgj ed irbRtiRaiHegire@heabr #aeRdatrithé inantndlagigelscomplex with
the tissues of the visual syste particul arl

|
dsspresanice dr absehcewddnoyldidprotein i1 the saMp/&OR épwﬁ%‘a?dy part or area

Zggi)r n'%li i es/changes in the tissues of the visual
%M2%tich as neuronal degradation. The pat hol ogi cal

IaBco e comeneyes sanihod 8 oaERTRIGme ByPhidsSpilbiaqeenic
tp‘?acﬁl‘arbucfeﬂl in a tissue and/or body fluids in a subject in need thereof comprising
(a) obtaining a sample representative of the tissue and/or body fluids under
investigation;
(b) testing said sample for the presence of amyloid protein with an antibody,
particularly a monoclonal antibody according to the invention, more particularly a
chimeric antibody or a fragment thereof, or a humanized antibody or a fragment

thereof according to the invention and as described herein before, and/or a functional

part thereof;
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visual deficits; the anterior chanber and the optic
nerve leading to glaucoma; the lens leading to
W@ 2108088587 due t o bet a-anyl oi d deposition; the RCT/USOS011491
| eadi ng to ocul aranyl oi dosis; the retina leading to
primary retinal degeneration and macul ar degenerati on,
for exanpl e age-rel ated macul ar degeneration, the
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fhydidogenit phayuaburdeady adisswerandddiribody fluadsnwhereithibe dofmation of
to_.an epitope of the anyloid protein in.a sanple or.in
thedmmysolagiGah eomaleX 19 flEP & @ﬁ?%?m(eé)su EF}H‘@ PP?SE‘%%‘” absence of
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el?ir\l/enlon, more particularly a chineric .
anirhPlottasbciatel dixgasestand kenditiéns is previdedeomprising an antibody,

bAiewe Y A TRonpclesaEE otk S6eRURE th I RTBIT s PR T S 2
gﬁny[egfcgﬁfﬁ@éy orvﬁ"fr%%'s'néﬁtthé?%jﬁ’ oPh REGamiRe®Mtibore ofh fiagment

protel n; allowi ng the antibody and/or a .

fhenaifiaocmtingao the ingerdimin and @s Idesraibed hetein bgfprep prp/or a functional

protein to form an i mmunol ogi cal conpl ex; (c)

#astdharedfy the formation of the i mmunol ogical conpl ex;

and (d) correlating the presence or, .apsence, of th . .

108410 0/1o greisblsechp Fsienit R Fo o SRITEET B delietigf gnd giagnosis
| b dibkabieardaionlRioRs csMpSsihk & chREinepRsIdingrone or

%?é}g%‘ﬁd%%%%gtﬁdéﬁa%&[ 0208] Alosoc.cogrlgrigsed is a net h&d

fiord ahtibadies avgortdives oxhe presertt inveption.codioriadupstippabpart thereof,

burden in a tissue_and/.or .bo [ ui ' ' i .
sad ans(trhlgp%tgfft% Bipe the, zwél%t)gx S g%tt{é? ﬁrﬁéséa&sbgrﬁ(gpgk@%yﬂoﬁh protein
L6 BE5S S inRhLNG o Skall dvenplé6 aiEd @edlingthdfugmafibni bfithe imdemological
investigation; (b) testing said sanplﬁ f.or the

moapdercaich that ppdsenct Qrabsich oftherimupunolegiea) &QI’nplex correlates with
particul arly a nQel. nti body according to the

i IGEAET 8‘rﬁb8¥$cree°?%5nryt?+lgg1?(gtfaﬁly_ a chimeric antibody or a

]t[lr()ig}]ns E{n a{n%a{e? ‘3§;>’ee8 rtheaint\}grﬂ’ﬁ)rglI pzrggldgpﬁﬂ Bﬂﬂ%d9 'coffprising a variable
region as recited in SEQ ID NO: 27, or a variant thereof. In one embodiment, a cell

line expressing the antibody.

[0213] In another aspect, the invention provides an antibody gene comprising a
variable region as recited in SEQ ID NO: 29, or a variant thereof. In one
embodiment, a cell line expresses the antibody.

[0214] In another aspect, the invention provides a method for disaggregating
preformed beta-amyloid fibers, comprising interacting an hC2 antibody with

preformed beta-amyloid fibers.
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t hereof according to the invention and as descri bed
herein before, and/or a functional part thereof; (c)
wa@ledoenssssi ng t he amount of anti body bound to tPEr/US2008/011491
protein; and (d) calculating the plague burden in the
tissue and/or body fluids. [0209] In particular, the
invention relates to a nethod of determ ning the
@2t 1PinoRiEY a0 IRNInG e GOpIO vides 8l Bumbiized hntitodg or a
and/’or body fluids, wherein the formation of t

h

fragrens thegeafziccerding texany of &eapse@ﬁingsclae}Sewhﬁwusagﬁ apfibody or
hat i ' |

el SREEot o Rbis PERENE ol ALRE i dInea RERRlfn, comP! &

i Fisttolier atnech Rt TvgRtorbPRe el R Miid i evenvine gbeta-

AL fuRsS G AlaBdn G 5 8@56& iRREedMBOT bamprisifg featitigheairons

conprising an antibody, particularly a nonocl onal

withiab effgctaccamain 9f 8 bumasized geithqdy Pr affAeaeph thereaf jageqrding to
ﬁﬁﬁﬁ%geriﬁéantibody or a fragnment thereof, or a
UL AP ™ody or a fragment thereof according to
t he _inventipon and descr.i bed herei .
iGial | dmapopeSbinahe giventign piavies Spbo f hiifniz@ fitiodF or o

g‘agﬁgﬁt' tRBrebfARbASNS © e d8Sdripkibh hérin foh ehelgreparhiienofand
a9

nosi s of anyl oi d-associ ated di seases and
amditiamieoh®r poeventing degeacratian af AREHORIRANRY PSS i ARERe
aPtibodies according to the present invention, and/or
QUEYAET i onal part thereof, and instructions for using

the ant i bodi e or .t.h rpose _of . hi ndi ' .
S oo e RS B b A0 8 K Ceon
L vhOsHBhb PR afibhE rdviei BptHedb@kingalepiiled dssceiptibhaf the
presence or absence of the inmunol ogi cal conpl ex

clisclaskdembodinidnt pndtherppensied gldm@pce of anyl oi d
protein. [0212] In another aspect, the invention

Pt SRRSO SO RO MR YOS, 5
TS b B B P B EcaniALorgsmowe o

adHairPRREb ARSI 08 QTG Ghifgerie Aretitiodll e regi on as recited
in SEQID NO 29, or a variant thereof. In one

G@Qﬁi %hresaZ-P &hd 210 (B afiply BS Erpretdien Gassetiodfjthe[nioups heavy

I'm anot hér aspect, the invention provides a nmethod for

détmirggarmbt iegpnmishoChismeriseABibady| oi d i bers,

conprising interacting an hC2 anti body wth . bl
[0221] Figure 3 (Example 5.2): Comparison of the mouse heavy chain variable

region to the closest murine germ line sequence.
[0222] Figure 4 (Example 8): Activity of purified humanized C2 antibodies.

(0223] Figure 5 (Example 9): Binding activity of antibodies produced by transient
expression of C2 modified CDRL2 constructs in conjunction with C2 chimeric heavy

chain, compared to chimeric antibody C2ChVHAF/ChVK, produced by transient

transfection and purified antibody

[0224] Figure 6 (Example 11): Results of Immunohistochemical Binding Assay
with chimeric antibody AF and humanized antibody H4K1
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preformed beta-anyloid fibers.[0215] In another

aspect, the invention provides a humani zed anti body or
w@2dopagpsent t hereof according to any of the preCEUS2908/011491

cl ai ms, wherein said anti body or fragnment thereof

protects neurons from Abet a-i nduced degradati on.

[0216] In another aspect, the invention provides a

[RRép dF%hr@v GE’ﬁﬁﬁﬂlBgZ)‘!\gﬁhaiic?ﬁm}ed medroamgigidifiberso(A)
In a su JeCt I n need thereo conpril sl t.reat.l
GoupanenfiACAP A RErTR andflsdor b1 MYFHSAndfAT12 labelled

%ﬁg@f’éﬁ%ﬁg%ﬁ%sfiﬁﬁﬂfég;%wﬁpg‘ﬁeﬂ% 4 Bntron) b?%ecm-cz (right)

erei n "anot her aspect,
foreamousrandrtheti IJephilized. dtheapehki a3z eorréspouts torthebeta sheet

emOmMRIopal gt G575 U e Meth Ea0aHRT o Pophik SErRRg B
gcfrggﬁﬁe{tﬂﬁli. P%}Zq%rrﬁﬁ}ﬁsroﬂ% S FrR AR foP thit®baonformations of

ol goner. ese and other objects, features and
ydlarCAJas futedtdhemprab siifis fonthe wo eenfarmatians anuite similar but

pparent .after a review.of the fol i . ' L
edaieem idrratesre ey Ao sebralstos Rlediine Srginal beta
?18&? ARGy apRt EmalEPTRYRTI(ENSET . T)fEn BRRKNGSVith the

21 Figures "'1-1 and 1-2 (Exanple 2): Expression

Qalus ebtagnedffram ¢herdugresaenymeassnentvar i abl e regi on of
the Chinmeric Antibody. [0220] Figures 2-1 and 2-2
(0229 p|Regute 8 (Expmekesi D) nBiddirgeh fintyfofihmaanizgd g%aE(MSA.
chain variable region of the Chineric Antibody. | 0221
lﬁr)]mqe r?;g@@gfa(rmhmp_ﬁa 12:)F Cé‘mfr?pamiimspeoi‘ﬁqmadlmg w(Fda djtterent
chain variable regiqQn . to the cl osest,nurine.ae '
il Sy 25910 JHIE Drep AL g SO PR vt to
pug i f ] ' h B&reisQs amlyfbdd slonbigy e 5
(@éﬁ%ﬁ%swaﬁ?ﬂﬁﬁy F{l/ ?ffslls? ag?? bo doinetsr@pr oduced

aé?éé]? cliggrnelt ane m&%ﬁﬂe@bé){/&ﬁ{{m@& b&Hp&relitte’murine sequence and

conjunction wth C2 chineric heavy

i acEEptPBRdeqerices DI ANDakdli body C2ChVHAF/ ChvK,
produced by transient transfection and purified

8{2%%&]" diyi b 2P Humh Hized €2 ViEKsuabreced tympired b murige sequence and
I nohi st ochem cal Bi ndi ng Assay with chineric

antdroabpeptpr sequermesd AN body HAKL[0225] Figure 7
Exanpl e 12): Functionality of nC2 on Amyloid fibers. .
E[ﬂ)z3(r)r]p Figurgs 12-1 and 12-2: Com%)lete DNA and protéin sequence ofr light chain

variable region of C2 humanized antibody, C2HuVK1

[0231] Figures 13-1-13-10: Complete DNA and protein sequence of light chain
constant region (human C Kappa) of humanized C2 antibody.

[0232] Figures 14-1-14-14: Complete DNA and protein sequence of heavy chain
constant region (human IgG4 ser228-pro) of humanized C2 antibody.

[0233] Figure 15A-C (Example 15): Epitope Mapping of humanized monoclonal
antibody hC2 performed by ELISA. Results are expressed as OD. (A) Binding of
hC2 to overlapping peptides of AB;4,. Binding to the complete AB;42 and binding to
a non-binding chimaeric control antibody were used as positive and negative

controls, respectively. The peptide number corresponds to the amino acid in the ABh.
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Conmparison of 13C CPMAS spectra and fits for U1 3C
Tyrl O and Val 12 | abelled anyloid /31-42 fibers

w0 pwgbostseat with PBS (left served as control) oPCT/US2008/011491
ACl-7-C2 (right) for 24 hours and then |yophilized.
The peak at ¢33 ppm corresponds to the beta sheet
conformati on of the fibers whilst the peak at 30 ppm
@e@éﬁ@é Bh Whh ma@dptmecm&s qB) Bidiag bORC2 tdamlz 20 and alanine-

arison of the fitted paraneters for the two
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[0226] Figure 8 Examgl e 12%. Bi ndi ng Affinity of
M234hi Fegure26 (ExamplsA3):[Rezplr ofaggigeation eﬁ%&ﬁﬁp@m)ts
Conformation specific binding of nC2 to different
{0238} e Figire AfyExdniplprld):Resultyef disageregation assay GXPeriments.
|l egend to this figure refers to A/3 2 fibers,

[ NFiguit 187 @xample D6): Reﬁétssﬁheump;dtcnt@nmpmcms with
0228] Figure 10: Humani zed C2 VK sequences conpared

ﬁ%‘lszhéntMM&?ce and human acceptor sequences DPKI 5
AND JK1 [0229] Figure 11: Hunmani zed C2 VH sequences

conpared to HRIEEDESAFPIION'OF TR SEQUENCES
sequences DP54 AND JH6 . [0230] Figures 12-1 and 12-2:

di pr otghihoSRANRGGEcelof G20 VENEF A humanized
ari b%ﬁ%ﬁ of C2 ur?anl zed anti body, C2HuVKI

he23/1¢hakn wariable £8ioh-(CORI); Conpl ete DNA and protein
sequence of light chain constant region (human C

) SEQNDMNM] Zed GPmantdcibsbguerd@2d2]2 HiYblr AE 4 humanized
14-1-14-14: Conpl et e and protein sequence of heavy
disaynchaimxariable regi han | g&4 ser228-pro) of

humani zed C2 anti bod 0233 Fl ure

1633915 EQED Napbi ng SRS ARSI AISS BRYH éﬁ%&%@f”zeﬂ
for sults are expressed as OD.

th&?v%f%h%nﬁ %flgﬁé&l@q%v@rsl appi ng peptides Binding to

3 fhghanized light
A F#fier SESIBAPEF ant RBBu AL Bk T CPRUIK P ORanized lgh
rhq,gﬂwa\fﬁbm@%{ogl(snmqspect ively. The peptide number
corresponds to the amno acid in the Ab\.42 sequence

Z(;béwg' CEERN® REePsi de Afng foid 6@ueBiadll 02 HulVKn Chutmanized light

20 and al ani nesubsti t ut ed
cham variable region (CDR2).

[0242] SEQIDNO: 6 Amino acid sequence of C2 HuVK 1 humanized light
chain variable region (CDR3).

[0243] SEQID NO:7 Amino acid sequence of AS epitope region 2.
[0244] SEQIDNO: 8 Amino acid sequence of AB epitope region 1.
[0245] SEQIDNO: 9 Amino acid sequence of AB epitope region 2 modified.

[0246] SEQIDNO: 10  Amino acid sequence of AR epitope region 1 modified.
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A/ 3i2.20. Binding to the conplete A i-42 was used as
positive control. The peptide nunber corresponds to

W bh@omssseo acid that is substituted by al ani nePCT/T$2008/011491
Bi nding of hC2 to the peptides A S 13-21, 13-21&1,
14-22, 14-22A22, 15-23 and 15- 23A23. Binding to the
conplete A/3M 2 was used as positive control. [0234]
(624" eSHG IDENONP] e  18mindReidibdghende cfdRpitegatégion modified
experinments. [0235] Figure 17 (Exanple 13): Results of
@Mmpgier egat i on assay experinents. [0236] Figure 18:
(Exanpl e 16): Results of neuroprotection experiments
[0248] hSEQADAEQ: &2t i bannacrid sQuerceE SR p hgmaryiggd light

%QE%I\EE%#LOZB?] SEQ ID NO 1 Amino acid sequence of

#%unani zed heavy chain variable region
D NO 2. Am i .Qf
(e o= RN TS cu it i ke s BSTUGRGH sk

0239] SEQ I D NO. 3 Am. ci d f H AF
2SS EOID NOATH SrAminG ad SeMEnsa mapeasis? g shaip

nce
[
4 Am no acid sequence of C2 HuVK 1
ﬁﬁrgr%aah&f bl ght chain variable region (CDRI). [0241]

| D . T, R0 ag] ;
s §g§1ﬁ§@ﬁ§hai %@%@?@@?@?gﬁé{%n %% }‘F[4oté‘h"2’ﬁ’mzed
Rty Chhih@arigbldmégion.aci d sequence of C2 HuVK 1
humani zed |ight chain variable region (CDR3). [0243]

@E@zll DsHE I/NATI180 afhfin 8618 88§iRned of C Shephhiapd heayichain.
. [0244] SEQ ID NO 8 Am no acid sequence of Ab

58PP bel?j -47. [ 0ZfRho SEQsbRANR 0 AITAMMNICUTHAIN C
@Zg%féngg 0 %E) égitope r%gi on @em)d(i)fi ed. [0246] SEQ
REGMON-thodifieidno aci d sequence of Aj S epitope region 1

nodi fied.[0247] SEQ ID NO 11 Ami no acid sequence of

fARsapPSEQED NO:M8di f Nadleotidpicauence[cdZIBR2 SEQ2 IHWWDAE 2
Am no acjid seguence of C2 HuVK 1 humani zed |ight chain
bempnipedhqayyichain variable region.

[0255] SEQIDNO:19: Nucleotide sequence of CDR3 of C2 HuVH AF 4

humanised heavy chain variable region.

[0256] SEQIDNO:20: Nucleotide sequence of CDR1 of C2 HuVK 1

humanised light chain variable region.

[0257) SEQIDNO:21: Nucleotide sequence of C2 HuVK 1 humanized light

chain variable region.
[0258] SEQIDNO:22: Nucleotide sequence of C2 humanized light chain.

[0259] SEQIDNO:23: Nucleotide sequence of C2 humanized light chain

constant region.

[0260] SEQIDNO:24: Nucleotide sequence of C2 HuVH AF 4 humanized

heavy chain variable region.

[0261] SEQIDNO:25: Nucleotide sequence of C2 humanized heavy chain.
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[0249] SEQ ID NGO 13 Amino acid sequence of C2

humani zed |ight chain. [0250] SEQ ID NO 14 Am no acid
wGewaessse7 of humani zed C2 |ight chain const ant P€EYSNS/011491

[0251] SEQ ID NO 15 Amino acid sequence of C2 HuVH AF

4 humani zed heavy chain variable region. [0252] SEQ ID

NO. 16 Am no acid sequence of C2 humani zed heavy

[@h&2n- SEGABINOSER | INWNRotide: sediidnte o8 CRhuaemiRd he
GAI\/I\}A-4 I'N C REG O\ nodi fsiegge. [8254] SEQ I D I\I%)gclﬂgg

constapinegiva- sequence of CDR2 of C2 HuVH AF 4 humani zed
heavy chain variable region. [0255] SEQ ID NO 19:
[9263je 0SEQdDsMGuadice AmigDR3d s¢querce-pfionse U2 hight fheiwd

ea hain variable region. [0256] SEQ ID NGO 20:
Qﬁ%ﬁ%ﬁ?@@nsequence of CDR of C2 HuVK 1 humani sed

| i_ght chai i.abl ion, [02 ;
81 oSBT 2 e "o Rl RauEn PEMOVSECE FISALY Chan
V%étﬂ@k@gi%ﬁgi on. [0258] SEQ ID NO 22: Nucl eotide
sequence-of C2 humani zed |ight chain. [0259] SEQ ID

3: hde s o i J . .
URes S B 80% 07, RAUERSR, R TRESS L i Vs
Regibeot i de sequence of C2 HuVH AF 4 humani zed heavy
chain variable region. [0261] SEQ ID NO 25:

G6bEOSEQEIPRAL80ce NhcleatidesequencedfMansy Gbight Chah2
(géQ FD NO 26: Nucl eotide sequence of C2 humani zed !

Kﬁﬁvy Ske) 1b NS ant NueRbade s%ggxﬁﬁ]ofmsb@ﬁ\ﬁlea@@hain
no aci d sequence of Mouse Li ght Chain Variable

Negalda Reg®264] SEQ I'D NO 28: Ami no acid sequence of
Mouse C2 Heavy Chain Variable Region. [0265] SEQ ID
maspglsmm B@:i3de sdyukentide sdquicesy Mpusei GhHeohaFhain.
Vari abl e

DETAILED DESCRIPTION OF THE INVENTION

[0269] The antibodies according to the present invention including any functionally
equivalent antibodies or functional parts thereof, or, more particularly, a humanized
antibody including any functionally equivalent antibody or functional parts thereof, as
described herein can be used for the treatment of ocular diseases associated with
pathological abnormalities/changes in the tissues of the visual system, particularly
associated with amyloid-beta-related pathological abnormalities/changes in the tissues
of the visual system, such as, for example, neuronal degradation. The pathological
abnormalities may occur, for example, in different tissues of the eye, such as the
visual cortex leading to cortical visual deficits; the anterior chamber and the optic
nerve leading to glaucoma,; the lens leading to cataract due to beta-amyloid
deposition; the vitreous leading to ocular amyloidosis; the retina leading to primary
retinal degeneration and macular degeneration, for example age-related macular
degeneration; the optic nerve leading to optic nerve drusen, optic neuropathy and

optic neuritis; and the cornea leading to lattice dystrophy.

[0270] In particular, a composition, particularly a therapeutic composition

comprising an antibody, particularly a humanized antibody including any functionally
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Regi on. [0266] SEQ ID NO 30: Nucl eotide sequence of
Mouse C2 Light Chain. [0267] SEQ ID NO 31: Nucl eotide
WG ewaessse7 of Mouse C2 Heavy Chain Vari abl e RegP@RUS2008/011491
[0268] SEQ ID NO 32: Nucl eotide sequence of Muse C2

Heavy Chain. DETAI LED DESCRI PTI ON OF THE | NVENTI ON

[ 0269] The anti bodi es according to the present

dqiMAlknt £Ritodglor diigionslypatty figdrecinad describrd heatiant a
antibodi es or functional parts thereof, or, .nore .
therapeuticpRy eifectiyerpmaunt sanbened lf%‘o‘§e freatmedt AEogigr diseases

funetional | - v.al i . f ' .
B0 0GR G4 2001 B35 sy,
paiteail srBnissodiated witr amlylohlsats-relsted patiobrgical tbnormalities/changes

pathol ogi cal abnornalities/changes in the tissues of
infle Qqsggﬁiq)f the yisugh SYBtgP SESh as %;%églggpq, newrgnal; ﬁraﬁatlon. The

Al@%@g'lgﬁh&?ﬁﬁkﬁg afhyRRLHO kG HxGARple, in different tissues of the eye,
ADNOT TR i 11 eS¢ angeg In the tissues of the visual
sugk e the \dsuzh cartex eading taoqtieal visval defiditspihg entesior efamber and

he pat hol ogi,cal, abnornal ,ti.es .may ogccur o} I .
e onfé perve fbcfrie TARB e 18R R Yharp g AR avioid
gtﬂf»&iﬁlﬁnf B2 dithDut Realipttb ©@hlal hiyRIddi8Y, i retina Iehding to primary

erior chanber and the optic nerve leading to
glinalategeneratinn andrmagudardieggnarationa ferexamplf agertglated macular

et a- apyl qj d ition; t ' i
SfaallhpSERRLE el Pl PSSR ShhciRpuyan
bittd MakitideaRInBe abrnedlcadihgtadatics dybegplner at i on, for
exanpl e age-rel ated macul ar degeneration; the optic

L@Ffﬂe S AHRG dnthodithem, thelcempdsitiss Accaading to telinogmiohyto be
nd optic neuritis; and the cornea |eadi nglpt,o {attice
PORLH,

usesitin dpntyeatneatajochlar diseases assaeiated Widhpyh

articuyl.arly a t.h ' i ti i o ith
Betaratiy e ipBredt S THUES i AETROT o, PRRTLl-ph M Ritted wit
ayldidiBetalrenadd pueeloModleibhomndlities/dhrarpes fruthe tisareajof the visual
parts thereof, as described herein i

systerafagh agdpT oxagple depinakbiess ation, s pEovideshingth fqrpuof a
LR S e tl%gﬂti@f)d hRE ARARerdINBEical  fetielsQbstance are
BUERET & a ch

Ica normal 1 t1 es/changeS in the tissues of
fikternvikedial orswish éresamerphaoudcantigallyscoenitable golxpmtrand/or carrier, or
anyl oj d-bet a-rel at ed pat hol ogi cal .
dtrsibady end e puybeialinadlive Subancs e pipyidep soparately as
_S,r)ﬁlétto? %E%#&t‘é_caﬁmoﬁ%n,em!ﬁ nfay B ffcpedibepdr@iladatigether in the

pat ogi cal abnormalities may occur, for_exanple,.
iforndlof 4 kit efipatts. She@sthologiea abgarmalitienmay opsi, for sxapple, in

;?#%S%‘&%sgg%g‘ﬂﬁléé g%ei(,:] gtrléhl a?saﬂme W.sﬁzﬂaéortgf fléa?lir{gstb cbRfeal visual deficits;
the anterior chamber and the optic nerve leading to glaucoma; the lens leading to
cataract due to beta-amyloid deposition; the vitreous leading to ocular amyloidosis;
the retina leading to primary retinal degeneration and macular degeneration, for
example age-related macular degeneration; the optic nerve leading to optic nerve
drusen, optic neuropathy and optic neuritis; and the cornea leading to lattice

dystrophy.

[0272] Glaucoma is a group of diseases of the optic nerve involving loss of retinal

ganglion cells (RGCs) in a characteristic pattern of optic neuropathy. Glaucoma is
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the optic nerve leading to glaucom; the |ens |eading
to cataract due to beta-anyloid deposition; the

W@ Raope48337 | eadi ng to ocul ar anyl oi dosi s; the rRCI/H82008/011491
|l eading to primary retinal degeneration and macul ar
degeneration, for exanple age-rel ated macul ar
degeneration; the optic nerve leading to optic nerve

Sifté1S B nd R SysNadcompanied bangl ingrtased Reelpiessure, winidh niwy be a
cornea leading to lattjce dystrophy. [0271] In another
wrulbef blepkage @%@fﬁﬁb@éxmiﬁﬁqammlﬁgh%a%e i nventi on
to be used in the treatnment of ocul ar di seases

H233L 1 Altbdugh raisedantnasicolpr prdssurbrin? pighificpetsiskiiastige fori n

he . ti.ssues of the, visyal ~syst [ :
A oo A Tpreb R s b Bl B Hr defimed which
AR BBl tdresdt iR FoOEMsing dldiRofnassues of the visual
system such as, for exanple, neuronal degradation, is

ﬁXLg ¢ ldAmaBemag alfode AuSEPYyEdr bYSoArsapplyitd €he vital optic nerve

nti y and another biologically active substance are
fibérsy arwkaichessiinghe siradiunered theamarve aadion e @reblem|in yhe health of the
acce ablﬁ sollvent and/or carrier, or the antibody and
PefYe SOREIEP NG cal |y active substance may be

sh Sayrened daceing Tou o Rpdhanent SR S5 TR et Ehd
fréé{lmfvi&laﬁi&ld%ssp%icﬁ-ca%%od@eésh@lbﬁﬁalcsak. abnornalities

may occur, for exanple, in different tissues of the

iqglﬂls Lié&ggggrettﬁg n%lxjrx{é dals el ﬁﬁ?&nﬁfgﬁgﬁ'ﬂ QighQls FRInh tHeAdye to the

I Cits; e anterior chanber and the optic
BediN.eCdspasti Dand Cagplases8 ptwe; mbjoe ehzymses|ie i apgptasic process, are

e b peispen cupd B e RO b Prar g2 RS Ep ol
B T Fcﬁéihr{?slPP? g?ﬁﬂaaﬁ@é hQRROBRI FaRetng, irdhghng Aatyloid, .

or exa e age- ated nacul ar degenerati on;

the . .
opitheutnke petdotind effgctiod ARR, iAgmyleid @ awuwéﬁ}ondatth%gtmal ganglion
ot e JeBonf of R r AR LB Enasgr oo
di f the opti i nvol vi toref] ,
JO3T oRnedifiesent Fpes f BRoEPrestarg eapied Sl bigftomas, if
QRE L&ndifM dhe, dFcRiseaRgle 2P ucBmas, ifiicutoglaatony sccurs

acconpani e y an increased eye pressure, which nag be
asuddenlyt Giducbinaaisnglly affectsieoth eyes, bat the dissasegnPERECsspore

geaisbonedys Rrghths B 1 sk factor for devel opi ng

CHOR 7o R ORBOTET et (§ E T/ K STRE B R dfen angle

QQQH&W(POAG), is the most common type of glaucoma. COAG is caused by
microscopic blockage in the trabecular meshwork, which decreases the drainage of
the aqueous outflow into the Schlemm’s canal and raises the intraocular pressure
(IOP). POAG usually affects both eyes and is strongly associated with age and a
positive family history. Its frequency increases in elderly people as the eye drainage
mechanism may gfadually become clogged with aging. The increase in intraocular
pressure in subjects affected by chronic open-angle glaucoma is not accompanied by

any symptoms until the loss is felt on the central visual area.
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[0274] The damage may al so be caused by poor bl ood
supply to the vital optic nerve fibers, a weakness in
W@ b@9ssssett ure of the nerve, and/ or a probl em PET/UB®08/011491
health of the nerve fibers thenselves. [0275]
Untreated gl aucoma | eads to permanent damage of the
optic nerve and resultant visual field |l oss, which can

P28y eAsute Arpl¢ ClbzarsGlahO@Rs ] ARGCE archostdangle glaicomhlisa
that transmt visual signals.fromthe eye to the
totadively razedpoe of Slauem CeAERRIGiAS OV A UAFTL et Wdgtrpgpular

| . I. r- . . . Th
FUSAPOPIIH B R R el IORATion. Th
audde® pebssure ierense isansal by harR)singofhe flternpangloankblockage

&ﬁr t?lg gfearillt@;g’e ,&ibgagrlle%cgy s gi%’iglﬁﬁﬂognfv tﬁjgéigs't #v?%g%c%%ﬁ?sﬁg :ri\éﬁ for a
S0 LRBuRR Ittllé ApRE. AR shalloddugs MeRéulATy, BEGhe 83K exists in

Irreversible [oss of vision. T0277] The different
bytheyeniAggl cataracteendapseudsienfliatipe arelscopsknfagiegs wnce they are

| aucomas,, if the condjtion,_i ' :
dsBuaant) ryanesant |° ahd eV St pfosing of the angle. A
SHARE Rl dicorth AHENMay B assoviatddf weith severd dyeqpirsandtheiadsdhe,
di sease can progress nore rapidly in one eye than in
inflamedteye, nqusgar Spmdtiitg, And bBBVISARI e gl aucoma ( COAG),
al so known as primary open angle glaucoma (POAG, .is .
{0280j0 Mixed onGombyyed Mechghiste Giricomants MixHER e@myjnation of

m cr os i ¢ bl pckage in.t r I [

et BaL e el el g ratfosk TAREas h SRR A G e Rgle

?p@ﬁ SasEaimbtoni b6 Sohtiveue to requireLthedicaioas Ser 1P control,
OP). POAG usual l'y affects both eyes and is, str n%%/ 1

s svol a patients WHNRSIA Gt PRCHIoSKIoNigBvS aipprmvap grually develop

freguenca/fﬁ'bncrqgses in elderly people as the eye

FPEP S HBE A% 'sm may gradual Iy beconme cl ogged with

agi ng. .The i ncrea in_i i
T L0 R g BTG s ka3 M nion elaucom
ftﬂ*rcﬂ,% QHRAREASdYy BRLreYivD B nemt dambapeaddloss ofpdripheral
on the c_entral vi sual area.[0279] Acqg)‘%&Angrl §1 @] psure .
Glision eimsilar 20D} sesn ie othee tpgh §F glageonr ey eV e e intrao
eure ' s A fofBE of byl PGP B At BT 22, Y 60

| eadi ' i I i ) i
TRy, Enaatat GoBRE) Ellfble FEeldlvehe, Bieal aspebt open

gzl:%f’é %Qu&fmé. hesulfidibrderelopmgheofithel dhiimage ag resultshie increased
ran

h I's. A , .
apreSsmcf? gagg g)rl]e? &gﬁcqnldggcgt\g tgg ?clsg o vfsponnf%rgl %\gtlg rﬁ@r'v%%aﬁn%ﬁ@ and to

an enlarged eye. Early diagnosis and treatment are critical to preserve vision in
infants and children affected by the disease.
[0283] Secondary glaucoma may result from an ocular injury, inflammation in the

iris of the eye (iritis), diabetes, cataract, or use of steroids in steroid-susceptible

individuals. Secondary glaucoma may also be associated with retinal detachment or

retinal vein occlusion or blockage.
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sudden cl osure of the angle. AACG usually occurs
nmonocul arly, but the risk exists in both eyes. Age,

W@ 2009/048587 and pseudoexfoliation are al so ri sk PEEUS2088/011491
since they are associated wth enlargenent of the |ens
and crowdi ng or narrowi ng of the angle. A sudden
gl aucoma attack nay be associated with severe eye pain

[0p84]heRigaEhtary plaltan®ib chijfactonizod by thevduradhinient ofgrdnules of
blurry vision, [0280] M xed or nbi ? d (gé,chani sm
RiEGRFRI e iSiThe FUAS CaBvAGHAES AT Bre piaagewgtem of the eye,

UBAER B, AL S W 2ot
e T e

fteHalWithe aadtat Eapsale\aal aptheanplevd e ofe. t Accuandatéon of
0281] Nornmal tension gl auconma érag_G), al so known as
eflakx matesial Blogks theulrginags) system apifalses tiejcys prosyure.
progressive optic nerve damage and | oss of peripheral
9286JonDiAgnisis pf glouedraa maydeg madeolsmvmypégﬁsgf Tonometry

| " h - _ i
S Rl G ST R A e
$dvefa iypck OF tdlotetasarel &vaflable fartthisetsy, thanmst tormon beimg the

type of openangl e gl aucoma. Insufficient deyel opnent . . .
aplangion faRoMEYE: Red ML IqeiRes tE fiskisas gt Be Shmea phich, in
Y ; th16eri
P Gl e BRcL a3 BN SR T O fitrin
anple hriddrainapt ara ef the dyiec oniascppyrsaralsp déteimgne ifrabnormal blood

i nf ant hild ffect by t he,di
e e SRR D PR iEe PSS ASHCTR 2F gV Er y
QPE%QMEbﬂnalid%§ S&ndihdtiondf tﬁé‘g%tﬁy&r{(é fnd éan)detect nerve fiber

etes, cataract, or use of eroids in )
kyer dropl-os ohangps irbthe optid disc.cdurdndentationd aepning)fdbis shucture,

| so, b iated with i
PRl b SEe By hSraed i ap bSO ol bur.
BoAlbSEIPY ik 8156 hssMrintisk@sitigvniape taibhe aefueefidm pbor blood flow or

granul es of pignment fromthe iris. The grapules ¢
Hicomhediatapculaepressaren Ajsualfield iesong mvws By teld G341 1 o
el.evat i I t j

UBUANER B IREY L FE Y BHa T RARARO NP 0PI hliye.
ThisG eepacsetted b9 dpyific ppwarns of vitudl ifield/losnt @culat caherenhe
anteriqr capsule and in tpe an Le of ghe eye. . ki
JIRRBTERIG PBADISFU Y HBCRUEL) PREY & HpefleYsr dees SteAiried ut Ry deokine
SVRE ATLRREs bAhS optit RErveXibePlaSeS(4ltered in glaucoma) via a differential in

light transmission through damaged axonal tissue.

[0287] Optic nerve drusen are globular concretions of protein and calcium salts
which are felt to represent secretions through congenitally altered vascular structures
affecting the axonal nerve fiber layer. These accumulations occur in the peripapillary
nerve fiber layer and are felt to damage the nerve fiber layer either directly by
compression or indirectly through disruptions of the vascular supply to the nerve fiber
layer. They usually become visible after the first decade of life in affected
individuals. They occur most often in both eyes but may also affect one eye, and may

cause mild loss of peripheral vision over many years.
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[ 0286] Diagnosis of glaucoma nmay be nmade using various
tests. Tononetry determ nes the pressure in the eye by
worewe/4858y t he tone or firmess of its surfacePCBES®O$D11491
types of tononeters are available for this test, the

nost conmon bei ng the appl anati on tononeter.
Pachymetry determ nes the thickness of the cornea

[0288N, Opfic hélirbpath &sddiecast Bharactetited bypdaesapere the optic nerve
Goni oscopy al | ows exam nation_of the filtering. angle

g9
canseddryademypdingtien, bigckageokhlaod &gﬂ)@g@gmpn@ Ldefigiengies, or toxins.

DS Maffe i P ARbicR (BB 0oKE RATICE MERKy A DAl Whused by an

ﬁalleflmlgmeﬁ@ebyatﬁig posese xach asamultxplecsfcldrdmes dptoicbageeaf\the blood
and, can det ect nerve fiber er ﬂro tgxf d% ﬁx £
PIRElY kReWN 8% sehergic opfg eﬁrrapr ﬁ%ﬂo tﬁgiea ¥ fametion of optic
eV Ed Wonvm&ﬁrcq?éheﬁﬁc SFtHS tﬂWuﬁﬂ? 86curs in middle-age

I ntraocul ar pressure or axonal rop out.” Goni oscopy is
pdople. Rmcfﬁattomnalstdehsghdgoethmgse‘m, dlabh@s aad athefasglerqsior

d fl
et vedehiorhi BeSBREDy ABGERn B Bifle |Gt
WAbmihRY ot eiSiterieh Giferitls), ParticoRiB the! &nﬁiﬁﬁﬂg@teho(téthporal

optic nerve. This is represented by specific _patterns
arteritisy ubossfafevision mey be capid oF de‘cﬁlrm gradeallyvsg 2 dp H\daysand the

ectiv npasur e LV '
@agbe}geéaayeleﬁ obcilneI o(r)' %Eh %ﬁ ?r% &é&iﬁ% E%g{rc lngm?r%P%th§ caused by
ajovereftb Besxihayesa ﬁﬁﬂrﬂleh@ldidﬁmegbﬁlhbﬂna))esmeauwally affected
differential in light transm ssion through damaged

U28OR! AlboBEHR% olf Bespik wWalhiirich- dHRrivie isbhumidiopticencapattiyar

concretions of protein and calciumsalts which are
experience Srpeptaes‘elmmm\remqné akeritime Uy An-aBAGas Ischgmig optic

?lﬁlil%grzﬁﬁ)évgfe% ef.ﬁ@r g(}ntr%ﬁsr#gﬁge@%rfegﬁﬁe Qﬂaﬂeﬂ% aﬂﬁ%ﬂéfest@?d'l Y&els.

seé accu ns occur
Pefetiia MchtmicyopiRmeardpatisris treyted wathchigh dos‘ee lof corticasgtenpists to
the nerve fiber layer either directly by conpression
oreveridpsscaftvision m@&@ﬁc%dseryﬁpt ions of the vascul ar

supply to the nerve fiber layer. They usually becone
{0290p] Optictnsnritinis Fspeciated sithdeildpr 1qvers ViHioB 145 &% 8 or both

' 0 d' ;) gﬁ;%l I?C’e %aéltsg&/ R}Zg gysrterﬂﬁs&cenﬁ;ahﬁ rBQésP é@é%ﬁo@é}t viral

|'oss of
E’rﬁéétﬂﬂﬁ vadcindtidh Orlﬁeﬁmgitxsnwphllysemum;{lé)ﬁﬂ&})smand intraocular
neuropathy is, a disease characterize

oplareaiar @Vea B EpOUENFR T hALs AT IhRLAGE o1 Stbratete
%gﬁprje?fear’% < fsé%és'o g%llﬁ%ndiﬁf 1h%1%9§é)§1§nmzﬁfont Pthéfeactions of the pupils

neuropat hies (see optic neuritis
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opt1c nerve, in which case vision improves once the tumor pressure is relieved. Most
cases of optic neuritis improve over a few months without treatment. In some cases,

treatment with intravenous corticosteroids may be necessary.

[0291] A cataract is an opacity that develops in the crystalline lens of the eye or in
its envelope. Cataracts typically cause progressive vision loss and may cause
blindness if left untreated. In the Morgagnian Cataract, the cataract cortex

progressively liquefies to form a milky white fluid and may cause severe
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supply, known as ischem c optic neuropathy, can |ead
to death or dysfunction of optic nerve cells.
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! tergrll(ﬁﬁcelnt 6 Efakii e Vitwhitd §ot§ ShRtAsthaB®h the superficial and
middle layers of the central stroma. The symptoms start during the first or second
decades of life, causing a progressive loss of vision. Most patients require a corneal
transplant by 40 years of age. LCD type 11 is associated with systemic amyloidosis
(Meretoja’s syndrome) and is characterized by the presence of thick lattice lines in the
limbus, central cornea and stroma. Vision is not affected until later in life. LCD type
111 affects middle-aged people and is characterized by the presence of thick lattice
lines that extend from limbus to limbus. LCD type IIl A is characterized by the

accumulation of amyloid deposits in the stroma and the presence of ribbons of
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| &¥d yé?a?s after laser surgery, according to the National Eye Institute. Incisional
surgery is performed if medication and initial laser treatments are unsuccessful in
reducing pressure within the eye. One type of surgery, a trabeculectomy, creates an
opening in the wall of the eye so that aqueous humor can drain. However, about one-
third of trabeculectomy patients develop cataracts within five years, according to the
Glaucoma Foundation. If the trabeculectomy fails, additional incisional procedures
include placing a drainage tube into the eye between the cornea and iris and the use of

a laser or freezing treatment to destroy tissue in the eye that makes aqueous humor.

71



lines that extend fromlinbus to Iinbus. LCD type II1

A is characterized by the accunul ati on of anyloid
Welos#ds37 i n the stroma and the presence of riBR@DES2008/011491

of anyl oi d between the stroma and Bowman's | ayer. LCD

type Il Adiffers fromLCD type Il because of the

presence of corneal erosions, the occurrence in whites

Siitge b0 S femating Vltn 1hmﬁ7@ﬁdtieﬂﬂ©ﬁtnﬂbéﬂidt1 fRR5]ght.

Do%nr&s gidr?droma (DS) or trisony 2 is the m)stm%ommngh

\j@tﬁ@tm@y@n%}mwmswﬁolénwmg@mrke of about 1:700 Ilive

births, and is often associated with various

[029Ye nAga-Irelatnd medcubas degénerationdAMED) isvenajir Fapse af bbadnegs

he esence of an tra,chronosone 21 ass

e GG Adaey &ron BB B ARBPUETERRT Hatets bpih AR ARSIk in
ﬁ%ﬂl&l dbpbfdrati G s SHRME IR B noDreafth@me ke kessuélhagonat cblY death

m ddl e a Furt hernore, many opl e affected by DS
thaf qc@lﬂrsffg’@ﬁgébﬁ equses of the disaasien 5th applsamesigh aﬁwe EgAtments

%ﬁ{?f}%f 8“1%1&0&@&(3&'533%&@ W%ld%e%ﬁlétgf ! Oﬁz}lgirg%adatlon,

precur sor- prot ei n, s cleaved
éiiafh lag coktioalt visual Hefictadptic mervié Bmsémytiananropathipy apticsenstis,

in hunans overe ession of this gene may |ead to
‘PW@M@! puy and] aétfcesz}?FBP}&’ precursor protein and

| oi d deposition in Down's syndrone. [0296] There is

nggﬁhr Aceqrdingl v thesads anvergertneed iy the gt phenﬁr%%é Hﬁ#ﬂnee
A S bl e RATY! dhulel Blsc SRR P prb OB Y

unor suc
4bhionplities/chBeges i Itlté ussﬁéd dfahe msaadrsystems partiouliatliy tasgosiated with

%&ﬁ%ﬁﬁo t 'reAZla%gtp& %ca( F} ’?g olglggttfa-“& mggsws Pf]gle visual
%g Léﬁclbm& éﬁ.ﬁ%"@rﬁe@roqu&%fﬁﬁhoﬂaﬁ"ﬂé\? hé‘lbgiclﬁﬁam%alltles
Xal a

e eye, suc prostagl andi n ( Laser
miay gecureforierampldeint dlﬁ’omutlsspbsasf the ege, shdt @Qﬁhlﬁ &igughgortex

E@ﬁ 2 té qun;%a u\{iﬁ paﬁcﬁg f}ls: #@o&cgﬂg%ﬁaﬁa é %%%c nerve leading to

gﬁﬁ&érﬁa -8H&4eak 1éaaidgqatc§tam>s BES' BRd-hmevadi@épdsitionh Ehe vitreous
rocedure to !;i; or avoid further surg er%/ However ,
pradinguo ecmlacmenlg sisgtherTeting kepding j@ Brimantgfinal seggnqration and

t | en%1 ?S%e \rll\n?%n?%e S ,@{ﬁo@g ?g%g]&fgd LR flar S48 efl@lra\’mn, the optlc nerve

nstitute.” I'ncisional
waaﬁgrm obfic RérvE druses, d»;fncmdmpathymmdmpdc inauritisy land &eegornea
treatnents are unsuccessful i.n reduci n%le?ressure

\l,qagimgﬁoth{gccé?}@trodqg 'tl"pﬁgreégntéweélgp? sat 1S ReR BY Bfﬁyldlng
%lﬁab&sthaﬂﬁ%%? ﬁﬂoéégs Hﬁ?céﬁﬁl&i arPboll Fi KM &R0diRRE w1th amyloid

aqueous drai n. However, about onethird of

beahelatddetehmml pedradation iole\petiep affetted Hyttke disedsen five
years, according to the

[0299] Further to this object, the invention relates to the use of an antibody
according to the invention and as described herein, particularly a humanized
monoclonal antibody including any functionally equivalent antibody or functional
parts thereof and/or of a pharmaceutical composition according to the invention and
as described herein, or of a mixture according to the invention and as described
herein, for the preparation of a medicament for treating or alleviating the effects of
ocular diseases associated with pathological abnormalities/changes in the tissues of

the visual system, particularly associated with amyloid-beta-related pathological
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[0301] In another embodiment, the invention provides a medicament comprising a
humanized monoclonal antibody including any functionally equivalent antibody or
functional parts thereof, a pharmaceutical composition or a mixture comprising the
antibody according to the invention and as described herein in a therapeutically
effective amount, for preventing, treating or alleviating the effects of ocular diseases

associated with pathological abnormalities/changes in the tissues of the visual system,
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neuropathy and optic neuritis; and the cornea leading to lattice dystrophy. In a further
aspect of the invention the humanized monoclonal antibody used in such methods is
the humanized C2 or a functional part thereof as described herein. In particular, the
humanized monoclonal antibody is produced from mouse antibody ACI-01-Ab7C2,

deposited on December 1, 2005, with the Deutsche Sammlung von Mikroorganismen
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visual cortex leading to cortical visual deficits; 61
mouse antibody ACI-01-Ab7C2, deposited on December 1, 2005, with the Deutsche

Sammlung von Mikroorganismen und Zellkulturen GmbH (DSMZ) in Braunsweig,

Mascheroder Weg 1 B, 38124 Braunschweig, under accession number DSM
ACC2750. In particular, the amount of plaques in the brain is reduced by at least
10 %, particularly by at least 15%, more particularly by more than 15%.

[0304] In still another aspect of the invention, a method is provided for decreasing

the total amount of soluble A@ in the retinal ganglion cell layer of a subject,
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o B bR Ry AE Chepdlicd fIRERLH, £2008, b fap Devtsche
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Mssciercdlor Weoe 1 Bad 139 BrouptsT el ender a8 iaBemEeE S .

an [ chanber and the optic nerve leading to
qﬁ?@%@ﬁ@; the lens |leading to cataract due to

bet a- anyl oi d._deposi t ign;. i . ; o ing,
oaPaT 58P of R piqifick § HEQER 1 PRALIA Dpprovenine
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I -rel ated . L _
ﬁgn%gég%? thgﬁgeas iﬁ thent?scsﬂlasa (gf t.gg %Fsr&a rs%tler%r,] pa&ﬁ:ﬁlaﬂ@tds&)mated with

amyloid-beta-related pathological abnormalities/changes in the tissues of the visual

system, such as, for example, neuronal degradation, in a subject, particularly a
mammal, more particularly a human, in need thereof, by administering a
therapeutically effective amount of an antibody, particularly a humanized monoclonal
antibody, including any functionally equivalent antibody or functional parts thereof,

or a composition or a mixture according to the invention and as described herein to
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to optic nerve drusen, optic neuropathy and optic
neuritis; and the cornea leading to lattice dystrophy.
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humhmized €2 oaafenciiopal mmgqeggasc@gscnbed herein. In particular, the
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any tunctionally equi val ent antibody or
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AN PORSRADET B THER DOy St T LR B O€ sampte ore
tORcifie Ry Eﬁﬂ oEBo@y area bukpetied tatopaintthe frayledd pmsein into contact
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epitope of the amyloid protein; (b) allowing the antibody to bind to the amyloid
protein to form an immunological complex; (c) detecting the formation of the
immunological complex, particularly such that presence or absence of the
immunological complex correlates with presence or absence of amyloid protein; and
(d) correlating the presence or absence of the immunological complex with the

presence or absence of amyloid protein in the sample or specific body part or area. In
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that the subject is suffering from or is at risk of developing an ocular disease

associated with pathological abnormalities/changes in the tissues of the visual system,
particularly associated with amyloid-beta-related pathological abnormalities/changes
in the tissues of the visual system. In a further aspect of the invention the humanized
monoclonal antibody used in such methods is the humanized C2 or a functional part
thereof as described herein. In particular, the humanized monoclonal antibody is

produced from mouse antibody ACI-01-Ab7C2, deposited on December 1, 2005, with
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HECTRTNC AT e PR R B

aEQ or a functional part thereof as described herein. In particular, the humanized
monoclonal antibody is produced from mouse antibody ACI-01 -Ab7C2, deposited on
December 1, 2005, with the Deutsche Sammlung von Mikroorganismen und

Zellkulturen GmbH (DSMZ) in Braunsweig, Mascheroder Weg 1 B, 38124

Braunschweig, under accession number DSM ACC2750.
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as described herein, to an epitope of the anyloid
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part or body area suspected to contain the anyl oid

protein into contact with the antibody, wherein the

anti body binds a conformational epitope of the anyloid
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PO p e tbea b et CpFooME DR Sherpy et ba nercin.
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Sys em such as neuronal degradation, in a subject,
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1
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P ;nngﬁdiggtpgglggpé{p% %;2;1Iaggg%lahltlre]g/c#a%gggmatﬂg tissues of the visual

system, such as, for example, neuronal degradation, comprising administering to the

subject, particularly a mammal, more particularly a human in need of such a
treatment, a therapeutically effective amount of an antibody, particularly a humanized
monoclonal antibody including any functionally equivalent antibody or functional
parts thereof, or a composition or a mixture according to the invention and as

described herein. The pathological abnormalities may occur, for example, in different
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anti body or functional parts thereof, or a conposition
or a mxture according to the invention and as

walemenidset herein, which antibody binds an epi POpPESWNS/011491
the anyloid protein; (b) allowi ng the antibody to bind
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Braunschwei g, under acce%FJNIIE% DSM
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INg to the invention conprising the
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part or body area suspected to contain an anyloid
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diseases, including ocular diseases associated with pathological abnormalities/changes
in the tissues of the visual system, particularly associated with amyloid-beta-related
pathological abnormalities/changes in the tissues of the visual system, such as, for
example, neuronal degradation. Said pathological abnormalities may occur, fgr
example, in different tissues of the eye, such as the visual cortex leading to cortical
visual deficits; the anterior chamber and the optic nerve leading to glaucoma; the lens

leading to cataract due to beta-amyloid deposition; the vitreous leading to ocular
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and (e) conparing the anount of the imunol ogi cal

conpl ex before and after onset of the treatnent,
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drecagration, ﬁomﬂﬁﬁﬁrrelﬁt%mﬁﬁh SEERCTABAY NG ARfC nerve Feadmg
Ll
t%r}) tl%%tg}/\lgl &Bégé Q&W Wﬁ?ﬁhﬂﬁgya&@ﬁx% é}i‘rrelé%)l%%ng to

eaioeldysgopiyn M kroorgani smen und Zel | kul turen GrbH
(DSMZ) in Braunswei g, Mascheroder Weg 1 B, 38124

3a4]'S Th¥Bhihse UoRRdr dseass Hssutidtediwith paEvl oixaP 750.
0310] In another aspect of the |nvent| on a

ﬂvnwmdle@es( ahangestinithe prsuey ofdhe VisHali Yge pRicy %ggﬁd?rciﬁed with
f&uf Pgtéleﬁlaped q%t}'?oli'g &ﬁt nérﬂﬁffl't %5/994:%& th tﬂ@'@fgﬁies offeSvisual

erl ng rroman ocul ar di sease

@fs‘@@ﬁ | satieds, it &aﬁﬁﬂé}@ieogxnahdle@iﬂwoﬁhtqfcm @csp@ihalng@gl in
the tlssues of the i uaI syste

grwmamlwaﬁemm s iaglod Bt it fpiign resuting in
BMeglta'dﬁﬁér‘P I?ﬁ’e[lgﬁa%' ddduf, |?§r &xdafipie $n afffdréi tihuiy af the eye,

or “exanpl e, neur onal degr adat i on,
@Wsl thé mgualdortek dadirigtg CDUlqahEISBQJ seEeits; theanterqy) ‘%?PWCT and

ST LSRR AL R IR A e i v
@m thdAfkbskatihY toduldramiyleidosivythe rainalleading toquimary

udi ng any functionally equival ent anti bod
et Hegeakeraian pd KSHISD A EOETROB I SR § AEGFeIged macular

xture accordi.ng to Y g hy and

Bieration, Begaeh: afin B SRR FEsaE opREREORElhy an
QPREREEritid; Andl kHd ®redatleading aslaticetdystrephy, such as the
visual cortex leading to cortical visual deficits; the

3?%533' Of'heﬂﬁﬁﬂb‘ﬁﬁlyﬁﬁﬁbﬁﬁ&eﬁm foa greap ef dseates qu disorders

the lens leading to cataract due
bmmm@mhmmé@dszlaqu@rformﬁ@nvnelrl@&asblfté‘&&l‘ﬁ’gtef‘ & Se°°ndafy
ocul i dosi
e T e
SRRt S102RAT @kerdes sutls b AtzheimgerrsdDiaease{AD) hiaclygingdiseases or

i e A S oS B
s SV e st

t H@edituif? oérebrhl Bemonhagef witls ama}mdospfa(ﬂut@lh@p@@ﬁheaguam Parkinson-
kvernrmait, Sory! kLR IR LR 1 it it

Aglylgld-f\?g %tems 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,
and senile cardiac amyloidosis; and other diseases, including ocular diseases
associated with pathological abnormalities/changes in the tissues of the visual system,
particularly associated with amyloid-beta-related pathological abnormalities/changes

in the tissues of the visual system, such as, for example, neuronal degradation. Said
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deposited on Decenber 1, 2005, with the Deutsche
Samm ung von M kroorgani snen und Zel | kul turen GrbH

W@ DBMA)SSBh Braunswei g, Mascheroder Weg 1 B, 38HQHUS2008/011491
Braunschwei g, under accessi on nunmber DSM ACC2750.
DEFI NI TI ONS [0311] The terns "pol ypepti de", "peptide",
and "protein", as used herein, are interchangeabl e and
Rtpisatdl rabdoms;ahmina.ﬁmag d@bm&ir&xxuhﬂag: anqiffesait Gésuasrbfithe eye,

S el e S s i
I
O g P8 bl B iy

dbpssitioe)the \whreohs Elaémga‘u seulabymyloidusisptheatiénn lahding to primary
anyl oid or any

t b
o L e R 1 S Ml
gﬁéargll‘?@n Qhe @%ﬁd Yerbe/ leﬁ&m?"fty bpiiéindrv& BniRERoptid hielrdpathy and

meric state, or any
epithiensitis; amddhe cdreed hﬂél@g tcslamcmmtmsl@s and di sorders
i nclude, but are not |[imted to, anyl oidosis,
@paderr The tdrmstdetectingt ant“ﬁetnectdd’ém@eé herem:mdlil nging knewn

dlseases assocj at e
tephriawes ot iiﬁég?tmafrfg% Oglg SC‘E %&5 gpmppgehgmical or

. Bn ly det th
ﬁ%ﬁ)ﬁo{eﬁ%cfl Er?t{ltédcﬁg%ngtrée%r gg?&g'taggv??adﬁcfu titatively determining the

pﬂemrcmk coneenfratiemofthe biomdlecul¢ yndes dnvsstigationyi sual
system such as, for exanple, neuronal degradation.
14 parmmgsecaﬁolﬁm sodlible amsllmyre&rs to muftiple aggregated

| diff
SR o, WECH PRt AT,
Bgartécp 5m§1%ﬁd1p tld@glgl‘ (t)f@h&FHénQ/aﬁé@ b¥ 8mbRedipé¢igides forming

aucorm ens [ eading to cataract due to
bﬁganamybnpaiynheposllrwmws whi Wﬁ@@@blﬁénlt%@m@“"{h&n or human

&’»55} Fore Bargeianiues i SR Puiar i Plyd rduple dFBfckated monomers

%glo‘%d Bgﬂm 6} 8t REdiTRA W mneagemymd ﬂlﬁAB} peptidps orof

erv to optic nerve drusen, C _neu Ye
a:ndvmes harent; which arealublken £ TEAABEHPHGITE! P gk

f%{y 60%)?14{] The phrase "ocul ar diseases
618 pat hol ogl cal abnornmal i ti es/ changes in

thetlss es of .the wvi s .
403Kl at ¢ ot 8331 %éie rZ{)s Wa %(P?E tgﬁo ?&Jg@‘uzed term and
RN %ﬁ}‘lbﬁsﬂ floteaeand ]ﬂ:ptlbes ainyiuie 8 pmécmrm priteind(APP), as well

¢ f | d
raifsrnf({;nﬁcasqu;a;m%;;gfdxgny functlonai'ler:c?urll\?alentg gnre?eoz%t lI artlcular by

amyloid 8 as used herein is meant any fragment produced by proteolytic cleavage of
APP but especially those fragments which are involved in or associated with the

amyloid pathologies including, but not limited to, ABi-3s, ABi39, AB140 AB141 AB1a2
and AB143 .

[0319] The structure and sequences of the amyloid 8 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
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abnormalities associated with aberrant 0-anyloid
function or deposition resulting in neuronal

waelewoadssT on, that may occur, for exanple, in RBCTFUS20081011491
ti ssues of the eye, such as the visual cortex |eading
to cortical visual deficits; the anterior chanber and
the optic nerve leading to glaucoma; the |ens |eading
dnd WahgBi6theiu Bidphyb Rles Camph 1119 8881866 (19841, Mbteever, amyloid 8
vitreous | eading to _ocul % nyl ai do the retina -
R%Hé?%eﬁﬁoﬁpﬂl’?ﬁ?au%ﬁ’ﬂ% IQ}QQ’@HSP%&W and nacul ar
degenerat| on, for exarrpl e age-rel ated macul ar

033N By ‘isokated Hia mspet biqlasie! molerulgTeciemat ieagetopme of the
d t t dth
%ozﬁeiilﬁﬂﬁs%ﬁw Rt PRI éﬁﬂsffogﬁy”e[“aél'sf The term

osi s" .refers,to.a .
ABY] SReRESs RURLS b RS, B ARERF R Mhesomnined tarms
mé‘ qhd‘éisto@&‘ to Re@dr tb nblé@flest @ actie€ fraglaents afotdcdizs itlsat bind to
and age-rel ated an}/l oi dosi s such as _di seases

hmmmt@ns artiowbsrly torimmamoglobulip malecslisaad tyirapupelogically
Al , | ;
%ci?wg é’ﬂa % EEI il ?gchﬁr?ﬂl%g gl%g)l 'IHGI g@bg‘ﬁ’laﬁ&oﬁﬁﬁﬁ @%inding

erize cogni tive
ﬂ&"iﬁﬁb’sp@&ﬁ@@lw bindy e antigent An mmamogbbuhn isch progein comprising one

t L body .d LBD
és%#énﬁ%w&ﬂw@a@ﬁ%& gisoded Heﬁi'ilr %{f; gimuﬁowppa and
¢l1 d
PiRfigR 48R4, el 81l ¥BRlon dratmEusimtR Fi%ai??eéi‘?? promyrie
ﬁhm&ﬁsglﬁblﬂtteﬁhrmﬁ)tdregrml genek. | Light ¢ghairsaireelassified agceither kappa or
Bt Aol sheb A L tied g B By et ebbfon, which in
F&?(d@ﬁh@{ %qnmgdbﬂlmehgsésamtlgm l[g‘A IIgDemaI IgE, respectively.

er osli s I ncl usi on-body myositis , i:ll| t Onset .
Bilshetbeksscarod thedave chain @reknosy | Eﬂrcfégling €, Ig{3 heavyeshains in

seases,, i ncl [ i
Gy ot e PSR G B 03808 5088 Nédpsggo
tate&irzﬂ gu@kheﬁm&rﬁmn daarbrelocfuhways ag@prgm,ugm gH,HgA and IgY) or

bet a-rel at ed pat hol ogi

D154, dePenErge B 500 0 SO TIRTRHERylgmolecule
system such as, for exanple neur onal e,gradfatmn

30322at Aolsegihcadindhe cxpression ‘@pesifigalbybinds 1P6F CESSRT &

BBy PG B0V, BIE yrapatn e dsueliniy s
%&@Ed @Etr&‘dﬂlﬂﬁhfﬁlfﬁd?&lttahﬁgﬂﬂt).c nerve |eading to

aucoma; the lens leading to cataract due to
2195?36!3“)( ng#lgalqﬁﬁ’lﬁﬁiofgldyﬂllntshﬁctwall g iskrosartiorgniprise a tetramer.
r a

dosis; the retina | eadin rfl'a h
rMclhnetkardegen@naosedmféWd idrmtigalpairg Of B%]é’PthF‘{?rF ’F‘\éreac pair
e { -

xa qx@agﬁg'qg’e(lfago%%q%ﬁ U Alondese Q:Bhl‘ﬁ%b&d? 800 UIS). The N

nerve drus opt’l ¢ neur opat hy
F}mnus of each chain defines a variable region of about 100 to 110 or more amino

acids primarily responsible for antigen recognition. The terms variable light chain

(V1) and variable heavy chain (Vi) refer to these light and heavy chains respectively.

[0324] Antibodies exist as full length intact antibodies or as a number of well-
characterized fragments produced by digestion with various peptidases or chemicals.

Thus, for example, pepsin digests an antibody below the disulfide linkages in the
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optic neuritis; and the cornea leading to latti

dystrophy. [0316] The terns "detecti ng" or "det ggt ed"
wa@sgoogsesssher ei n nean usi ng known techni ques f OPCT/US2008/011491

detection of biologic nolecules such as i munocheni ca

or histological nethods and refer to qualitatively or

quant itatively determ ning the presence or

F{dn% ippstiueE FidMe),bh aiidrex Fab whicteitsel friv aslighgei’(almjmned to

Vo st bdokond . ROk g e
e s AR o DR B e MRyt Leppe imer

At/ ArPF &b’ RedHontte s "Ihe Fﬁbﬂgoﬁ)d)mgusessentldly ithly fraginent with part of

t
odiansreop ee; Buramea fmeviacies 1 Eohruptt Ry N
{)1?9{553554%’%1‘5 o iRQaEd eﬂéﬁﬂ%’i&r Qﬁtl@d&&l fedgindht) AWhily various

runcat anyl oi d Ab) peptides or_of
ﬂﬂibo\zlﬂﬂa‘gﬁﬁntsl’aee éefinedvihitertnsaf @%@B@ﬁﬁloé qfﬁnﬁm{gct antibody, one of

“k‘ 2 :"’\?1' Iasg@%}e E@r{yb %d,% a,&ﬁbf aglrtlgogyxb'géth?tg 'Pna%lfe syathesmed de
hSvPa Eh&ﬁ%@lwbz%ﬂuﬁ%ﬂg Aledmbaiaat BNAommddolagyb Thus, the

pr ot el ns and | oid b _precursor pr
(eARIntibady, e bbodsereipdiso mdpciwnbp%‘gﬁ@ﬁ?%tsg eramg}duced by the

| |
i sedion of SaleoRa g b PoRiKsizel BRBU) bEMRIodicRnd fragments
fﬁfaﬁ% & [Rhgreadribinyii DNal methadelogics APP but especi al |y

ose fragnents which are involved in or associ ated

%)t h‘eAf?thd?ésd aRaintalded wehid ﬂh@|s &, thdpitesemtinvention to
1]ed to, Si -38, AJSMO ?@-4 | [%%19

Sﬂidlttxldﬁ momocamal aemmn@enoldﬁlomlean&m%? &hﬁﬂiré‘bﬁ?“é&’s&'ﬁg‘
me SEJ eézi&ed abovg ﬁr e m&‘&A hkRoDed %nfb'%@%@ §§ Kielil agchb friBnents

ucli ng sal pept I des or of
gﬁér@,@f? Ek Adpled %ﬁhétmrﬁd;gnaanm shdoletiles that bied ¢ kawn antigens

e ShgiaiR oS SN0, PSSP gt

are al; i
205 oF B TR AU it pkecn iy andape
nRh@sgiRgheat d‘fraﬁynoﬁthel antibodispans] Tagmenss msapoRrRLSVE.
vvlth which it naturally occurs. [0321] The terns

@@Nri eg‘gﬂ%se%ﬁgvetﬂﬂhgrh&ﬂb gsn baderiveddrdme ar jantibady of the present
- ize erns and are understood t
nmlvemtmnel&' pnumber of deqhnigiee iog xRS Bogpeend f%“ﬁs%&‘gs ean be
ant r 1o r
r{%F‘é"&&‘%‘éh an %}%ngrﬁfl mlp’r(%n&glp%g%lga&m duBjecteaus oL gélifiltration. The
appropriate 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, 1986.

[0327] Recombinantly made antibodies may be conventional full length antibodies,
active antibody fragments known from proteolytic digestion, unique active antibody
fragments such as Fv or single chain Fv (scFv), domain deleted antibodies, and the

like. An Fv antibody is about 50 Kd in size and comprises the variable regions of the
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active portions of imunoglobulin nolecules, i.e.,
nol ecul es that contain a binding site that

Wap@el#dssal | y binds an antigen. An inmunogl obuPCHUB0$011491
protein conprising one or nore pol ypeptides
substantially encoded by the i munogl obul i n kappa and
| anbda, al pha, gamma, delta, epsilon and nu constant

{8 bADh &R haind A ¥iagle dhﬁmrlw (“acF v polypeptinteLib Iamovalently linked

vari abl e regi on genes. ght ch e classj
\éHt Nérheterpdimeswhighhmay be ﬂéawseé %’éﬂﬂhé naiﬂswcadi@idmdétg

odlgg se m{’?ru&% gltﬂ%‘bﬁwd Qi'ireas yo edgg" Wlﬂe tf:i‘l{:&hn%lmker

%ﬁd—ldﬂﬁ) et fspl@@ﬂ) PﬂicyNaAlA‘z:adsSdmdUSAs&ﬁS&w -58R3. h/_&am;nber of
M@aégmrgg%&gkaw 2 geigEstod et nEmichly Gaparated light and

e o
\amalfolcgm)o athree dinhens®nal sgﬂcture gmtanngldas similpGHo thegmuctamjof an

g%;gg% Wndingi P 208 1) 8. BReR NG5 0D 3E 85, {2,405 6ha 4,956,778,
103281 < The pe/Bbining saRteR ThgPUAOER ﬁw‘hoﬁ??@&?ﬂﬂ%{ "
ﬁzﬂ'ﬁ 851195 fh zﬁ{tfﬁgﬁ g'[)d?llr% yrisl ddtipef BinddiY 4i@a8 f(%}ned[lﬂ'mho Acid

n structural unit is known
resmtpes csfethaN-mmamtwarlﬁé‘w‘\t”émgamof the beayydsHd Qﬂd 1!8h(§ (“L”)

R NI QIO ey
feahi i 1020 “K PpdiPiriabld R gl¥n€” 62 ﬁU&an%rrﬁﬁﬁht)Chaemldﬁfgl ragsns”

a variabl e Tegion of about 100 to 110 or nore am
€ZDRS) whichar inferpeseg bavyash andre corssryey éh'mmsos&ﬁ@%ﬁnown as

The t er vari, t ' .

bRt 1 AR plb G NP Rk et feon
bES Bgl‘iﬁttdh‘dﬁﬂ DRBAAIDRY} ddddTBR 3 pandsthe dlsreé hb'perk'm@ﬂWeglons of
intact anti bodies or as a néggﬁs of mell racter

f hg@ﬁgmagl @-}Q}a CRR%‘F@& IS (HSR;%;F gtxve to eazh other in
g:ﬁ@é GRS EDn tpﬁ%@fg' g'g%g V@?%&] blB@l'hF%ﬁﬁm & poRRES IThe antibody

Irgest's an an di sulfide |linkages in
chabinngesitesherefore oemescdtscthe ity E)CICB thai raakesyp e GRRs of an

whi_ch | |
anéb:ﬂdw:aéégsx setmerpik Pty By 26 ot Bodie i e84
t b k th
L By LS AR e
F}?ebcon%f}ﬁgrs tﬁ cdi'Be G& Prmﬁ@@ ASRE methdR SR kidwryinah&ak. For

ragmen part of the hinge re%l on (see,
Eumdpmmtaiody mﬁRminag pe idantified Paithie, yoervarigelo segignscariginally

b b -5t i dRoSt b bRlo Bttt .
Kabat et al., U.S. Department of Health and Human Services; Johnson, G and Wu, TT
(2001) Kabat Database and its applications: future directions. Nucleic Acids

Research, 29: 205-206; http://immuno.bme.nwa.edu). The positions of the CDRs may
also be identified as the structural loop structures originally described by Chothia and
others, (see Chothia and Lesk, J. Mol. Biol. 196, 901 (1987), Chothia et al., Nature
342, 877 (1989), and Tramontano et al., J. Mol. Biol. 215, 175 (1990)). Other

methods include the “AbM definition” which is a compromise between Kabat and
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anti body fragnents are defined in terns of the

di gestion of an intact antibody, one of skill wll
wW@pppeessat e t hat any of a variety of anti body PCHUS®NE/611491

may be synthesized de novo either chemcally or by

utilizing reconbi nant DNA net hodol ogy. Thus, the term

anti body, as used herein also includes anti body

CHARIARAE $s @érivedusingOforbMayedulie’ srrisMfantbbdymodéling solfivare

ant i bodi es or synt hesi zed de novo_or anti bhodi esla{g‘%mibody_

(nowgheseirys)aitthe reantasy deRnifign’t eloRBs by Ylagslium et a

t hodol ogi es. . ' 1S, 1AM End e hit B
g R U aCGHS; portit Bhalyi0h BIRR s Spoghiuy, o5t Mol Bid1. 1996
OO 618Y: 73934 5 )b ittieefollowigyahlar iddntidies ICRXRY based upon various
chimeric, single chain, bispecific, simanized, human

Theghauionsd  ant i bodi es as wel | as active fragnments
t hereof . Exanpl es of active fragnents of nol ecul es

bi nd to knoggyzanti genuymcl ude sepéthad ed | i gObntact
and heavy chains, Fab, Fab/c, Fv, Fab', and F(ab')

fragnments, includi-ng-the products-of amFay ~T

*ﬂrg;nogl obulin %{e '4on Iﬂzgr_gu‘tand%g?i__t]gﬁ{sbi ndi §._. L36

ments of an “the antibodies.an ragnents
frent i oned above.L§®3A%e Thas® -ats6ve Lo@gnkesd s cahdbe LSS

derived froman anti body of the_present invention
hainber of technik8®s L¥or &&mple’ mh%%r'&ﬂi L8 196

tibodies can bg, Lgﬁ}ggﬁgﬁ@*g%@ﬁzm Y8 MASH30 -- H35B

psin, and subjec Itration. The
aRaba® Nunédetingy act i on contai ning Fab fragnents can then

be col |l ected and_concentrat b nb e fj,htrati

&ld the like. FoH#u*rﬁﬁér JEQQ:T'WW '@Er%ér al H30 - 135
'j\%ﬁﬁ the isolation of active fragnments of

gﬁ@lgig i est,)érg{eg% for exanple, Khaw, B. A et al

N2C

NN

. Med. 23: 10H5010HO5( 19859 - Hakis s &tdc- 81565 . H47 - H58
Met hods Enzynol ogy,. 121:663~,69, ded : 6.
BB 00 meconty nafbs, Fng° o g2 o Hi%Rs. W ol

27] Reconbi na odi €s nay be
ti | full | th. anti bodi. . i i
0o oanersl anclines T pBiDans ey Beyi by DRI alafitbody from
gg&‘%eégigl)%g odgg_fgn@‘ggents such as Fv or single chain
v V),

mai n del'eted antibodies, and the |like. An
Fv ant i@ﬁﬂi’- is about 50 Kd in size and conprises the
var i ab[r regi ons of thelight and heavy chain. A single

chain Fv ("scFy" olypeptide is a covalently |inked
RIRT yAPRE] V’BGYX%Fi%ﬁﬁi&gh may be expressed from a

nucl ei ¢ gici d incl udiqw VH and VL-encodi ng sequences
Resiie beforp atplipyee Yg- or joined by a peptide-encoding

i nker. See Hust t_al -~ Naf
Residsafior SR aYeA Eon STyBCHIYRHER Ifpiiowed Wit TPRISLN, but also
may be followed by LEU-GLN, PHE-GLN, or TYR-LEU.

Length is 10 to 17 residues.
LCDR2:
Start - 16 residues after the end of L1.

Sequence before is generally ILE-TYR, but also may be VAL-TYR, ILE-LYS, or
ILE-PHE.
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structures for converting the naturally aggregated,
but chem cally separated |ight and heavy pol ypepti de
W@ b@o104$858T om an anti body V region into an scFvPCDUSOS/€11491
which will fold into a three di nensional structure
substantially simlar to the structure of an
antigen-binding site. See, e.g. U S. Patent Nos.
ﬁer%lis@eﬂeraﬂy]??rgsiéﬁéi. and 4, 956, 778. [0328] The
combining site refers to the part of an anti body
mol ecygpRrizhat participates in antigen binding. The
antigen binding site is formed by am no acid residues

g{aﬁ{gegr%ﬁﬁﬁﬁgbp sf?z{fle?%@ofiyl) regions of the heavy

ght chains. The anti body variabl e

eqi,0 onpr.i three highly divergent stretches
F@%g?ﬁﬁgfegg scsy%hyper vari abl e regi ons" or

"conpl enent.arj.ty roj gi ng regions” (CDRs) which are
SFﬂ‘EPﬁ%gEﬂlﬁéf%gﬂgﬁgf@“gonser ved flanking stretches
known as "framework regions" (FRs). In an anti body
kengthis o L hessid¥e®e hypervariabl e regions of a |ight
chain (LCDRI, LCDR2, and LCDR3) and the three

hyper V&DRbl e regi ons of a heavy chain (HCDR, HCDR2
and HCDR3) are disposed relative to each other in

Starea agproximatelyaiesidpedé (four fesidweniniter s CYEh[EhathiandM
f, t. T ti. nbi ni it

Skt ibpol RepESPHSkie SO 3 SHEIRE 4P s (hat mmke up the

CDRs of _an anti‘zg%}é&s any framework residues that

Pareengp befoge 15i P X't e pocket. [0329] The identity

of the am no acid residues, in icul ar tib
Reaidunsaordpa 1RE, dumsrby Touied DRGAL B o P lpERsY 1LE. or
gﬁi{&g met hods well known in the art. For exanple,

I'body CDRs may be identified as the hypervari able
regi ons griginally defin twikile @hothfaXREinition excludes
"@gég’e‘ﬁégyg? rﬁ%‘%/e iuﬁééro %ﬁg 0g) cal Interest," E
KROBLt Steslues. U. S. Departnent of Health and Human
Servi ces; Johnson, G and Wi, TT (2001) Kabat Dat abase
and itigoppplications: future directions. Nucleic Acids
Resear cﬁ, 29: 205-206; http://immno. bre. nwa. edu). The
PAgH 1905 8ds onRPHETIRE o Ruba MBM Ecfifleich of CBR 281, he

strucftura oop structures originally described by

ot hi a .and ot € ek Bi £ ID'NO. ¥pbut a number
e Btors B O S PR PO YRR IO D 537
(d08atiomdte Possiblat ano et al., J . Ml. Biol. 215, 175
(1990)). O her nethods include the "AbM definition”
Wi flindSaffer GOIVSOAR SL DO IMEEVA KAHE/ THRIGHA-AHR/SHR/ILE/ALA
derived using Oxford Mol ecular' s AbM anti body

. f {oVRERuédNieARGBAd¢Shitivn (Abd defiitian ends 7 residues
gg%illtml;loﬁﬁ logf%lel-{’s by Macal lumet al.,

( eahien)bodyant i gen
HCDR3:
Start —33 residues after end of CDR-H2 (two residues after a CYS).
Sequence before is CYS-X-X (typically CYS-ALA-ARG).
Sequence after is TRP-GLY-X-GLY.
Length is 3 to 25 residues.
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i nteractions: contact analysis and binding site
topography,"” J . M. Biol. 1996 Cct 11;

WQ@edpB)ss¥B2- 45) . The fol lowing chart identifi eBCTDRN08/011491
based upon various known definitions. Loop Kabat AbM
Chothia Contact LI L24 -- L34 L24 -- L34 L24 -- L34

L30 -- L36 L2 L50 -- L56 L50 -- L56 L50 -- L56 L46 --

&251]L3Th§ﬂientit Thé 89inc aci®residass inra pAficilBntibol P thattare
1 -- H35B H26 -- H35B H26 -- H32,.34 H30 . -- 5
Qu(gndathel@aﬂgrbqﬁ gpnethelpgsmake yppart plethe co @iwséteﬂqué“g a
. ﬁ = . ( o&fl}h . ? i . o =
{30k 5 SR M o 1 g B
wa ic%rg?:{ri_ir%]slge%&aﬁ]beﬂem&iedgmirxgehéthads el luhdwem in the art
[ e [

O o i S e GBS .
Q??gfﬂgn@gf%ggﬁﬂy&.before_ is always a Cys. Residue

I's dl'ways a Trp. Typically TRP is followed with

B, B RS e S SR B S s
argﬁlf&;rg ﬁﬁg d;ﬁiée_siqf\f(téﬁlbj gﬁt{mdfu;ng onnadré regBeiod thearitibbdy ere from a
et PR sgbINCl. oA GEIERE RTnETF GBf DRSS Ope BRgM inchudes
‘g%g"r’il%éseﬁ(l)rg %gﬁ@dsté Ymanb S8bEHE SA Rhingériciifibedy for hubesl dinkeal use
is typically understood to have variable regions from a non-huma subject, €.g. a
rodent, with the constant regions from a human. In contrast, a humanized antibody
uses CDRs from the non-human antibody with most or all of the variable framework
regions from and all the constant regions from a human immunoglobulin. A human
chimeric antibody is typically understood to have the variable regions from a rodent.
A typical human chimeric antibody has human heavy constant regions and human
light chain constant regions with the variable regions of both the heavy and light
coming from a rodent antibody. A chimeric antibody may include some changes to a
native amino acid sequence of the human constant regions and the native rodent
variable region sequence. Chimeric and humanized antibodies may be prepared by
methods well known in the art including CDR grafting approaches (see, e.g., US.
Patent Nos. 5,843,708; 6,180,370; 5,693,762; 5,585,089; 5,530,101), chain shuffling
strategies (see e.g., U.S. Patent No. 5,565,332; Rader et al., Proc. Natl. Acad. Sci.
USA (1998) 95:8910-8915), molecular modeling strategies (U.S. Patent No.
5,639,641), and the like.

[0333] A “humanized antibody” as used herein in the case of a two chain antibody
is one where at least one chain is humanized. A humanized antibody chain has a
variable region where one or more of the framework regions are human. A
humanized antibody which is a single chain is one where the chain has a variable
region where one or more of the framework regions are human. The non-human

portions of the variable region of the humanized antibody chain or fragment thereof is
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Sequence after is PHE-AY-X-GY. Length is 7 to 11
residues. HCDRI: Start at approximately residue 26
W@ t@an485esi dues after a CYS) [Chothia / AbM dePCTUS20081911491
Kabat definition starts 5 residues |ater. Sequence
bef_ore is CYS-X-X-X. Residues after is a TRP,
typl@j_gj Ini/@;& Loyved by VAL, but also followed by ILE,
defivéd-fror -Hurnén délrt idubslycimen-hundat amdibiddy, typically o
definition while Chot héigglgefi nition excl ydes tye,'yf)asty !
radens srigire he pomhemagicaptribpyon & the humagyzed antippdyds fyrigally

DI DA DR e SR g v
r8giche derdfedVitorh ahé (dtanevel hynass irhinenogebularis)e Irmdddatior, s

LYS/ ARG LEU | LE/ VAL/ PHE/ THR/ ALA- THR/ SER/ J.LE/ /
frameworksupport @é}%@@augaéﬂeﬁeéﬁapwésw5&‘%4‘%&1 R@mLe”gt h

definition ends 7 residues earlier). HCDR3: Start -
[0334]duEke hum@nzgmtwpdmy@rtbfwn%mgsp &9@%&55@5&5%(«?%3 at least

CYS) . .Sequen ' . . .
S A S RO
theeeTohStartreions ihihe ch&3TH heahg chalent Thecombtantwegrms nba

acid residues in a particul ar anti body that are
yumanizrd anpiboditpresspt g"ﬁ’GF?i]tyi?é? Eg@a’ilrake up part of the

conbining site by having a side chain that i
10835) i Mathkpdsfto ph@im‘anma%iwg‘ apfipedies” age weflknpn'to hose Skilled in
vai |l abl e todj.nk @A NEk- $i
e et o TRl B P S, AR ST D OA 8 A0 0B 959),
Hodggones ul. BioMudkhology, @42 X108)))cr yst al | ogr aphy. See
e.g., R echmann et al., (1988) Nature, 332:;323-327.
[(3387] ACHuRRmi£daRtiboGL sy Ase bt bbainedbywhic/e! geretior
more regions of the antibody )
engineering approach that enables production of affinity-matured human-like
polyclonal antibodies in large subjects such as, for example, rabbits and mice. See,

e.g. U.S. Pat No. 6,632,976.

[0337] The phrase “constant region” (CR) as used herein refers to constant regions
genes of the immunoglobulin. The constant region genes encode the portion of the
antibody molecule which confers effector functions. For Chimeric human antibodies
and humanized antibodies, typically non-human (e.g., murine), constant regions are
substituted by human constant regions. The constant regions of the subject chimeric
or humanized antibodies are typically derived from human immunoglobulins. The
heavy chain constant region can be selected from any of the five isotypes: alpha,
delta, epsilon, gamma or mu. Further, heavy chains of various subclasses (such as the
1gG subclasses of heavy chains) are responsible for different effector functions and
thus, by choosing the desired heavy chain constant region, antibodies with desired
effector function can be produced. Constant regions that may be used within the
scope of this invention are gamma 1 (IgGl), particularly an Fc region of the gamma 1
(IgG1) isotype, gamma 3 (IgG3) and especially gamma 4 (IgG4). The light chain
constant region can be of the kappa or lambda type, preferably of the kappa type. In
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are fromone species of subject and one or nore

regions of the antibody are froma different species
woroogkisert. A preferred chimeric antibody is PEEUSHN1491

includes regions froma primate inmunoglobulin. A

chimeric antibody for human clinical use is typically

understood to have variable regions froma non-huma

(ﬁiékblnﬂﬁ)ﬂlmﬁlt ghe hghtetisintconythiititegion icthediann kappi corstant drmin

. In contrast, a hu d anti bod uses
i 2 ABBOt 40T DRORPOthE RemgSonGRtghpTH tigjasman TG4
bk ARl g}r{_rarrevvork regi ons from and all the constant
reglions troma human i nmunogl obul i n. A human chineric

@3§$]on ?b%ﬁ'% ‘pltgrgoen ay%&ﬁ{/p cglsldzll TuITan %h%‘ﬂl ed/ﬂ“h@%emd

@t ROAYarltinsd} te ik the producOord single cigied Iaﬁtllmdy ﬂmdm:mg cell.

| i ght chain constant regions wfh the var
Mpnpeleral gt mgweamca Yghad f‘clarﬁt‘r%@gfarfmn& 5W‘% antibody-
oaugﬁgp cef} t6 Q'fﬁ'& LdeROG¥nTRY chiler 'éEi? (s%?rf@inﬁala Of3fed to as
ive am no sequence of the human constant
zrre‘gnmaameblt)hﬁhmmsuMeg rhgbladr tell,ar hybtidomagnaltiplies rapidly,
uence i meri.c an @Med anti bodi es may be
Hlﬁr"e?}(”&?/ pdyse in the art including

grafting approaches (see,

B)389,13 Fosthepuimmge of the ;gesgggmyg;tlorg @ggo@%@'ﬁtan{]lt)od\hslé also to be

%cfeéﬁ?ol(ﬁ%) mg&%%é relg@\gkw %athgt?aré Pfﬁ.\@&i i g g%&r%l&e%lgcﬁhas not

SetireadHEA(ILAGRYCc1O6alRP.10- 8915) , ol ecul ar nodel i ng
strategies (U S. Patent No. 5,639,641), and the |ike.

[03385] s‘ivunbtmnqudwammt haibodyas uslerstdvdreitinitine dope of the
case of a two chain antibody js, one whe
preaent ineentigndmreferdto ap aptibed ‘Z@&h éH‘?%t%@yyéﬁ%{F ﬂﬁ%ﬁ 8“" major

%&1 bl %r&p L ARitRe kﬁhﬁﬁg n%ntigﬂé@ amvetdﬁﬁ hefelimB¥gRtiked

are uman. nized antib which is a
&bﬂﬁphﬁng fsihding Spevificinhiertbe Brwl)dmdrmomals partigalarlype the ABia

r egr on V\,h k
BOrEHER BORE 1570 OF PRAcHap DL e Bag PLaEin
%H}Uq I;ze\f?trg rlhhllBﬁﬂ% (ﬁh}%gfégﬁlﬁorf SPBERB, 41 i‘menemérs into high

erived f om a non- human sour ce, particul arly
rmmlectwrarqml)anmdoﬁbhyls ang/or daagge@rthndrf Ot OBP?%M?HZTW eric

uti.on to idosi
3’&5\1% gpn%r ﬁ%&i‘?&‘g’ ealﬁx'ng Bro%gnf a{f 1Ztﬁ'1 t ft?cggiég !Il;]rﬁylmdosw a
\f@&gbf cﬁséa@és@{rﬁﬂﬁéo?@&s amegtédr\a;mlemylold phjunforoetion agluding
one nmore) human i nmunogl obul i

ad@mdawmﬂpmwﬂ sspRed SO Ul Hiseates eyipg but
Riot Timited to, neurol(gglgeilfdl%lr&é{'s such as Alzheimer’s Disease (AD), Lewy body

dementia (LBD), Down’s syndrome, hereditary cerebral hemorrhage with amyloidosis
(Dutch type); the Guam Parkinson-Dementia complex; as well as other diseases
which are based on or associated with amyloid-like proteins such as progressive
supranuclear palsy, multiple sclerosis; Creutzfeld Jacob disease, Parkinson’s disease,
HIV-related dementia, ALS (amyotropic lateral sclerosis), Adult Onset Diabetes;
senile cardiac amyloidosis; endocrine tumors, and other diseases, including ocular
diseases associated with pathological abnormalities/changes in the tissues of the

visual system, particularly associated with amyloid-beta-related pathological
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[0334] The humani zed anti body may further conprise

constant regions (e.g., at |east one constant region
w@eooposgsBon thereof, in the case of a |ight cheeTpSZNg011491

preferably three constant regions in the case of a

heavy chain). The constant regions of a humanized

anti body if present generally are human. [0335]

A¥abhRslficsRhaties imthehisswesiof gtk wisal bsmerﬁssuch ra, fbﬁh*ample
known to those skilled in the art, (see,

neurqyial degvﬁ‘é%lonm@qwl pam@g{glcaggbnor@ghtle%@axeeczg &’66’3%“313 in
$RER) isfRORR oGL Sl ac B TRPARRAAGKIDS o Elidal BRAN acfiits

urranl antl al so t al ne
the antefibr gaaneier and th};l aptiemieng lambng)wcgiauMa elmalbh&aktading to

Eiaradi gl da bt oid debppBet e yHoRUIeadigg 1B fe{E Aftoidosis
'?‘lg ggtl}{asl%_ﬁq eﬁ%f?r i ea.l'?er@tqnﬁ de ﬂéra%onPﬁH n’ﬂ(bula@ d6gehefuffon, for

constan glon as used
dengilnagefebted mcuienéttancratleglt ﬁgptgeme Isadingdo optic nerve

|.obul Th
e SRt pethBat Ak SO Sl 8t B SRR ResEQ0 facib®
@)flsftr%ﬁfl? rwhettelnifRfered Propiladiiall9 of &[‘Gﬂzfpeaﬁéalbo Theantibudlies can

humani Zed anti bodi es, typlcally non-human

beiof any)classsneh anigG; dghMons ey, @t%wépr/tsu?%ﬁswcfhwl IgG2a,
e relxﬂé Pp}? S\Eb%#gsgés mgﬂgmgg ?E{) A ibdveDr RASwh'in e Bhi &ﬁ'ﬁcularly

nize odies are typlca I'y’dert ved
Bf OB HGARIass. PRtleg) thb ahiitaliesTdaa Heqmm;uoeth by any oreghagh such as

regi on can be selected from any e.fiv
Bhagealispie, R Pradiystd WrRnY PARFHSTS OF F&}I %r‘?ﬂ‘éﬁ?‘“g ??8%}\/‘63 insect,
%1 zﬁ o?fotﬁ/e?? l'bgf celf % LaFf ﬁ§§ whithGRodiseet Bftidddies with desired

asses o eavy c alns) are responsible for
dhafrﬁetéﬁfttcs efukh @t humbnized antitwdiasd The astibesiescespsdsoky forped by

desi red heavy chain cons t ant es wWith
gembrre af ¢ E?‘G’Pnfaaﬂéfll §ic29n ﬁﬁg" g‘%&&%’t%%&?%onst ant
regi ons_that may be used ¥§5e| n the s

WAL T e GRnrAe % PBRS 1S S0 GG o ftion conditions,

A d
oretedBl ohéfpﬁd&wcéndﬁabcgfgé& )vdﬁé%{]sgfsﬁpﬁ?mgﬁglsn( OEBhrdts

l‘solmﬁbﬁﬁtt usreégts aokion hed/of hybrdikatippdempenaBwesiie pyg@en 35°C and

f f I
B st BBy Ao TRBFRTRRL AR b o s
g%i;ﬁsﬁ% GRAISDHS( 4l uBSeqbnt®y with b%@ﬁ(ﬁﬁltémﬁéfatui@?oeﬂ@é@n 35°C
eavy constant chain is the hu | %% hardt
mdgoaca;prcfemhiy af @Y ERreganding predelimtigyh n‘g C and Denhardts

antibody ol sbdok %t Yeldc. ER§ORhEEH hYyBridiR&idH dorftfbns 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 65°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.

[0342] “Homology” between two sequences is determined by sequence identity. If
two sequences which are to be compared with each other differ in length, sequence

identity preferably relates to the percentage of the nucleotide residues of the shorter
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refers to an antibody that is the product of a single

cl oned anti body produci ng cell. Mnocl onal anti bodi es
wae@Inygsstal |y made by fusing a normally shortPE¢T/UsmP8/011491

anti bodyproducing B cell to a fast-growing cell, such

as a cancer cell (sometinmes referred to as an

“imortal"” cell). The resulting hybrid cell, or

sughencdonteich aiel idenidabwithalps mligjeotide eesiduey ofi thel longertshaience.

roduces the an ibody.,[8339] For ihe. ltlﬁ osefof t he
Spapensh ideRNY ean bR deierinsg icaruntianel Bl i e o gmpyten.e
AL o S el (D Shnd o v
Nersior  furl Uiy, Géedie® Cotriputer tGrowg | Univergiy Rasaarch Park, 575

nti body" |s ,und t Lt hi.n the scope .qf the .
Peuerotyn Yl 537 b Pergt witdsTio gy Ramtelfiey algoritum of
SHRGLAA W Mehiars Dafvasicaltin |Agpsitd Mughemdtivs 2f(U9ST)| H8TUBY, in order
property wth an anti body nenti oned above and herein

tiefind thosdgmonthavingrthe highastisaguenge identity hefween pesequences.

- anyl oi ot ei n articul i Sh..z

Sestatint SentfichyBuSinef Fblfth flpnthshCbdfetlybasins uhether o
b&t?iicﬁlﬁr 6 utefg@i H¥s$dr i?igtaﬂéwi% Iilc_leritiﬂy‘r}withrﬁaerafdr%r}detsgquence of the
vitro, inhibition of aggregatiqn of the i -
presortsnventionothr parmALeTs 1A RIefemly FFé?‘%JBStFﬁ%'I‘F the neresntpge of
dis re i e i Si ' ehi tiss
TSR0 s LB ERA T LBt
thbios bs oblip enyYeaifdinsiosal nampeneftho udiestédesds thergference

gip&%{}gq:e {Lé ;gggg%igg{x&%gvﬁ\%{ngi@%&tg&g ﬁg_lca@%de ?If%t?or nPe%Argrgeters are
ﬁ)?#%ggplt%igsdt ﬁ*é%r@scet HREANCHvAIRG. THE Bviatiets apPearing in the

neurol ogical disorders such as Al zhei ner' tsh
€

Rofpasi sor( Wby eerl e giyeh setyuerdenant the abewpyescbighseguences of

syndrone, hereditary.cerebral r i e
yempn siap ool e bR ac AT doAARR, Mdliption, inserton or
GEIRhRKaticS SHEA A s&ﬁleﬁéé?&frréﬁﬁrﬁ;eﬂﬁaspmfdra‘thyalse Heamenkdoout with
or assocliated with anyloid-1i

| ke proteins _such.
rthegrogsan VEastadfueaiuvrisian Hayady SepEMPFh} %98:@1 g/ﬁﬁéfrgR Pearson

Cr zfeld Jacql,di.sease, ' : bS®ARRthods in
g LR e S AR R I A RaReR (Or0RRe

b)) 183768198, Sseatiedbaingilesandduty: / workhentihesglsc.edw/). For
anyl'oi dosi s; endocrine tunors, and other, di seases,
i thisl Rapesg, e irefauld] parameter setlipey WX Wh pat hol ogi cal
abnormalities/changes in the tissues o{) the vi suallb i
sip343Im Therntitody aefgrdingde dheinggntigryrpay be an Immunogiobulin or

anyl oi.d- bet a-re t ' -alpanoakiddigsdtcapRes
Ra, YRR LR GRE PR 8 WRGRR s BalTaRaOCS
exmaBlafnt)Ne Uinahahltetaghi v ataydre. a ‘Saspacifist ko ‘ifinstipnal antibody”.

abnormalities may occur, for exanple, in _ .
[0344] A “bispecific” or “bifunctional antibody” is an artificial hybrid antibody

having two different heavy/light chain pairs and two different binding sites.
Bispecific antibodies can be produced by a variety of methods including fusion of
hybridomas or linking of Fab’ fragments. See, e.g., Songsivilai & Lachmann, Clin.
Exp. Immunol. 79:315-321 (1990); Kostelny ez al., J. Immunol. 148, 1547-1553

(1992).
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different tissues of the eye, such as the visual
cortex leading to cortical visual deficits; the
W@ pioeisss7 chanber and the optic nerve | eadi ng RBOI/US2008/011491
gl aucoma; the lens |leading to cataract due to
bet a- amyl oi d deposition; the vitreous |eading to
ocul ar anyl oidosis; the retina |leading to primary
[0843)n la’l"h@%ﬁﬁn‘ﬁlfa@fﬂegﬁ’ rafwlsl Wwecpdresr ghetemef at amibody or antibody
exanpl e age-rel ate macu ar,  degeneration; the.o
ghein cOmRrisingWen apRq ecid gsiduey fhaaen m%‘t‘?‘&"ﬁ@ﬁﬁtg f,gtﬁhgﬁy or
n
A8pFEbin" B iaiens coRHE A0 R SR SR alilibikient ofen

ﬂhhﬁ}; a:pmﬁpletalahybodsha antibbthp dhas. Esgmeetsafan a}s;b b@l Qb;t,@ned by
sSuc as |

‘5§°’PB’@F‘“‘ Pegasn Ergmpiay dogments iag iy B0 EREREIR R, B andror Fv
bl 2PRY e’ aKBEUL BingMhaghichr 88tks RAL pdlgbrtide)fpfnent of

ass Fufrther, tThe anti bodi es can
ar mcfnnmmgldﬂ;ulmrqr antibodyithatbiogs astngsn@g eompetgs with ipfact antibody

S BT B G B A v

bdeRficMh@Rgpr oduces anti bodi es WI th desired

Characteri stl cs, such as humani zed anti bodi es. The
bPORifding BagMERS aRepoBhdRADb YR cabRR DN Adtetiatiques, or b

gﬁ Fonlan ang@c regl on from)gl?éfferent speci es. g

Eﬁ@'ﬁﬂa]llc'bm eh¢mical dlhgl\tage of imgact agnuﬂ@eﬂlob@h@r sBltl@mg fragments

Fipbidediabal $0 (eB e 0B B s %@%ﬁ’ﬁbm“

I xDenhar dts sol ution | s a so ut| 0

bl T im F Eraennst 0 e iars 15 p Befius i sRDeRRiE bayprcising an
r¥ Fé’qu@ﬁ& 0 étl@d%t Sy bt Rloghmiid, athBﬁ:Bidﬁ&, laBleast 10

prefe y carried out first wwth 2xSSC, 1% SDS and

%uﬂmmue atnino adid tesBlues,S6East 13 conpgrens arigo peid euess 2t least 20

gggté\%%g (el ae%gﬁﬁ aa?egq %ﬁr g(?l%gﬁblgkgaéﬁl 6a rﬁ‘;ﬂgaﬂﬁésoﬁt least 40

bnﬁ%&‘ﬁs aflifto icld fisiduee et leays0 tdiitlgabmsmnmoradldtnesxdsesast least 60
tance described in Sanbrook et. al

rcanmgwb amliyo mS@fue?,rﬁélﬁaSth'é)rqqf‘é‘EP%Prsl aipp atigTraues, 2 LEast
strij.ngen br i d| C

35 A0 O B T i e e o s
| Rdiigaiuad 08 o adia Residues uydedst donbigudias B2 amino acid residues, at

conditions, for instance th hybri di zat
deash Mycanfampeuanie i § esidug ol eé%@Obﬁ%%Oél?ﬁ@S

32? éxgt;/ ﬁ}gﬁé\% %d(pﬁﬁll%]) aci'dqgﬁhg%%/ or B%d&ﬁ@dhtig“ﬁuésma’mm&md

y sequence id ity. If two sequences
V%sld{ﬂesarfehé ambe widyeguentesfanobst polypenside dinra secitly embodiment,

l ength
a fraément o? pypeptlde retains at least one function of the polypeptide.

gld residues,

[0348] The term “antigen” refers to an entity or fragment thereof which can bind to
an antibody. An immunogen refers to an antigen which can elicit an immune
response in an organism, particularly a subject, more particularly a mammal including
a human. The term antigen includes regions known as antigenic determinants or
epitopes which refers to a portion of the antigen (which are contacted or which play a
significant role in supporting a contact reside in the antigen responsible for

antigenicity or antigenic determinants.
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identity preferably relates to the percentage of the
nucl eoti de resi dues of the shortersequence which are

WO dwanissal with the nucl eotide residues of theP¢DEH§®N8/011491
sequence. Sequence identity can be determ ned
conventionally with the use of conputer progranms such
as the Bestft program (Wsconsin Sequence Anal ysis
(03499208 s uMaT I5dréin, theftérin doluble’ Gavaisi pastiallyrga b aipléele dissolved
University Research Park, 575 Science Drive Madison,
ppanzsgugous)solutiest fit utilizes the | ocal honol ogy
al gorithmof Smth and Waternman, Advances in Applied_ .
[0850)e mAlsoms used h@sin) theqgmm diwgmunggesicd sefersgofspbstancgs which

t I he., hi.gh Ldent i
Qe B rnd R o DO S CelBERRE LAk i BE YR dcoted
Aalr0 5 Biti geh F i imirAutgieqr m ne whet her a particul ar
sequence has for instance 95%identity with a

[085 8 €AGEMIRMHEGEGRNS odddes WhaSANindividi@i bidduces Sificient
paranmeters are preferably so adjusted that the

puibodies Abreelds aridduheri regetive immung|cglleegainst pdmistered r e

length of the referepcge se

ARl P Bh ST PR ilo il uPltGae e
did6idepio vtaseatdd. t he reference sequence are permtted.
When using Bestfit, the so-called optional paraneters

@fs?zpf he R SmnRidogaliciti?eas used Berin feféte taa hicagure of the ability
a

ues. The deviati Ons appearing in the conparison . .
beanwsigen tgehaharsiemencEsponse @mn%bvr@eaébénfwb@dadmmlstered to
sequences, of the.invention . '

SR T b AOR SRR SRR phrshanfe

[RmARGEARfyUT thSibiect hee@H ehisterioThumianived aatibodies.
preferably also be carried out with the program

&Wﬁ gm Eﬁ&ﬁ;asé “Bufia8iYed aHERly cTaBd el ehmLA8Feriity” refers to a

. Pearson and the University of Virginia, see
almanivédRantidedy sahib{tirgoeiuceds mumno sericity: ss)atbiedg yhe pagent
63-98, appended .exannl s and
pRtbAdy; Gép e‘??BH‘.‘%a%rE@’."?é{U/). For this purpose, the

A4 o a0t SRV E R P e S Speirk poperfifof the

'ﬁﬂ}@df‘&l&lb%y Lréf_@rs‘% a0 an¥iBd & whith werdins steoabdlityao

ave each of its binding sites identical (if h
spédificallydring therantigen resegrizedby theinpeent aaibasy uged to produce suc

"bispecific" or ;'bifuncki i N 4ddic &
et epfeod PrglotifiC e 3R an i aREAY ekt e same o
%ﬁ&ét&}tﬁuwﬁh@yﬁiq ghtivehibailyg hmxﬁuyg;n?}midwyfas ﬁlgaelggrem antibody.
eav ight chain pairs and t i fferent in .
Jilcadly, thejafieity of the aptibadyay nq\@gﬁ qcbsg tlbqno]gm.} gb H)&Wagent antibody
Vi ' i oli5008Narfll mbM PréEABRAthe b ffinit
Ia?ﬁ%%émg% p@%ﬁ%gé%%@nrh%ge, e.g., nrSlongﬁ'si Vi I[_;gft & Y
lyaitiioe 68 JesCHian 50% of the parent antibody. Methods for assaying antigen-
binding affinity are well known in the art and include half-maximal binding assays,
competition assays, and Scatchard analysis. Suitable antigen binding assays are

described in this application.

[0355] A “back mutation” is a mutation introduced in a nucleotide sequence which
encodes a humanized antibody, the mutation results in an amino acid corresponding to

an amino acid in the parent antibody (e.g., donor antibody, for example, a murine
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Exp. I munol 79:315-321 (1990); Kostelny et al, J.
| mmunol . 148, 1547-1553 (1992).[0345] The term
WO Reoag#aset " refers to a part or portion of an RCE/UKI®AS011491
or anti body chain conprising fewer am no acid residues
than an intact or conplete antibody or antibody chain.
Fragnments can be obtained via chem cal or enzymatic
dnfiBAdyIE Uertafn PainéwékGesiduescfedtnltied parexttantibody may be retained
antibody chain, Fragnents can also be ohtaiped b :
dueing the mmmn@ft@(@ﬁﬁmdre; of HhegHEFRION; 1A erdiae plhstantially
/
woGH P, BropG s sFE piher Hp S RITRALE at (0 SalEiife
think@ i th@fpowﬂtlahimmmgigebmlty rmf tre rasuliabbahytiboldsit Irbomtds
antigen or_conpetes with intag

o mEBA B BRART HIeGRFHAEHPRES RBRbtRs gt Phmele
tggiag&eﬁu&'tlgg 'chéh ka%umaﬁﬁﬁﬁﬁéw&k ésidlien®)a: pak &8 4ftirine residue.

nments are produced r ecomnbi nant DNA
Emﬁﬁem{efsammorkyesduqﬁrthatlma)obe bacécml@tatedon@a%@et e not

I nige& t@%%ré]c% Ire% I%r}rsnﬁ a}:eggel}? frrgFa]lgﬂ@sn hﬁugugf:ﬁallj'grﬁ rE@fues

alrns

\% 486 B%t@tﬁ%inaﬁfy ﬁt% re[sﬂaéiﬂn thB eVEei¢nZdneagwkich forms a
so refers to a tid peptide caonpri si

n
piatfuml au Mdncsleﬁ}léi% @St) éfoqté ésf‘xatebdﬁ??-gﬁe%%l Bigl- n%“’ 487-
d [ du { 10 contiguous anmino acid
‘?@Qi ?ﬂiﬁ@ose‘io?etgtqﬁg cont| guous ani no acid residues,

at | east 20, conti .

%Sébnﬁsgﬁ% ergim, ﬁ}g pi%?s%r% 2:§P%:EI a;ljl ?151? %Ffeg’st to aﬁ@xsa'ﬁons that
SRELbLAMRIT %hf&n@ﬁbxﬁ’alfy%ﬁlﬁﬂg&ncﬂly neafal, phdliucingtmigiraals

am no aci d resi dues, | east 60 conti guous a

chomigehizshe eamm-emcmoe e M ORI PCPrPR g nimal

| east, conti 0
§un Sobedir o denat BE R e R RR e ThespRaRily, as
3919 A8l [PthRGIatlve protelt ewmmt refeering tocthanthmlies a@mnkhodio
aci d resi dues, at |east 150 copnti %uous am no_ac

fosimeuisof (i nveniom, £ RGOS TS ARARD AT 47 gefagtuton
?léaé geast ¢ SOk %%882}01@%%% @Pﬁlgdlﬁlg% @Hées%bje@f redéptor. Those
‘Sht T'guods

m no acli d resi dues of the am no
€ bflisag vkillca the aramdll be abledb ppsixtivduch aming @ﬁbﬂbﬁl@tlons can

ﬁa@”baé’q%'egv’}ﬁfem%e{qﬁr% Ae & oo R i Th 05D ong

Vﬁﬂ%&%{g@ﬂ r[c)e Ssdcﬁ gRHaR84 istptovitied, rfagmmpw he]Baabfsky, (1985)
car¥ to an anti bo i mmuno

Seiennt 2@%93:%94@ and Bowis ¢tmlt(1§ﬂo)i Seiqnse zazﬂa%gé ‘5 I§%ﬁ’iors to be
v g ?re{ln m@ ab'%ﬁggtla Srrolebl?it); &b llngﬁ{almgg Snﬁ%ﬁﬁ&iéll ﬁl'i(i Antfenic

neutrahty include, but are not limited to: (a) substitution of hydrophobic amino acids

is less likely to affect antigenicity because hydrophobic residues are more likely to be
located in a protein’s interior; (b) substitution of physiochemically similar, amino
acids is less likely to affect conformation because the substituted amino acid
structurally mimics the native amino acid; and (c) alteration of evolutionarily
conserved sequences is likely to adversely affect conformation as such conservation
suggests that the amino acid sequences may have functional importance. One of

ordinary skill in the art will be able to assess alterations in protein conformation using
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a human. The term antigen includes regions known as

antigenic determ nants or epitopes which refers to a
w@rwiogss3of the antigen (which are contacted oPCIB2908/011491

play a significant role in supporting a contact reside

in the antigen responsible for antigenicity or

antigenic determ nants.[0349] As used herein, the term

- wélRkadil @ assHPR REcHIR] butaidt YmﬁfedQ@ ﬁmb:@b@xhyslemeas ﬁkmﬂm tlnethods
an aqueous sol ut i on, % so as used herein

(Méa:smrmamm%gb?ﬁlé-' ]m.*f"é‘?(ﬁ B290,89%: drfovine et dh%?).l\éﬁtb
05 O b AL ig S R cepen
rhbk&)clldﬁzfumﬂﬁmes[(n&'&ﬂs]et&h (l?ﬁ&)l&od&ﬁpdﬁ&%&ﬂﬁdbﬂ s when
an individual produces sufficient antibodies, T-cells
[0Bsf710t hgther a6 bhiéSe i‘thiBtapeuticall effegioEhowatNiclirs tethedmount

|nnuq%?en|c conpositions of the present invention to
ofatibedyewbichawhen admiaistered 0 2 buman of ovide WhicBds sefficient to

] f
&Qﬁ? 1% & tyé% &ﬁ{c'f"gfﬁggn‘lta‘%?cﬁﬁ‘\{l}hﬁ ?Iy sufject; aﬁftﬂ?g%‘h&l?% %J-r{&uflﬁs %a%hly
ddlm‘ﬁfm@ed Wserensfakilhinthe ait folllovclag Irothtiare) prodeelores.
adm nistered to a recipient. The present invention is
[03581er A8 dsod HereiPibe @etaive SrebtatprewahitC €pidventing,” and “prevention”
I munogeni city of the subject human chineric or
neferdo thequeantipp o6 thegecyriessg pr quist phongsy mesgsypPsras of a

AR S S BRIl S A o

dgehgti ve to the parent antibody, e.g., the murine
anti body. [0354] Humani zed anti body subst anti al | y
CBhgtridtivh ¢ Buliafired M\ Rtilalést | es of the parent
ant1body refers to a humani zed anti body which retains
§opbirhé g%s&ﬁ iR Eibh it BurldeRtbddBorRtEAdR by reference to the
ecognlze by the parent antibody used to produce such
fulﬂnwmgwalmdtddsmmonmfépwﬁb mylbpmemvaﬁhuée@h%rﬁm pdhgugh the

%rﬁfe'fné ghVeB %P%Sgbegp% escr >f/'d ?@%g%q c% t!) ¥g c?tﬁc 3355% of certain

anbbdiRits, theRAF ivis ob entéxided lﬂlhdt)éuﬂf dettiil(s mnlmgaynbdi as
not be |ess than 10@6of the parent antibody affinity,

liwitatipnsaponahe scopeof thedBVeMKgA. about 30% and nost
preferably the affinity will not be | ess than 50% of
{0360palbapresanti mmjylon vise videssnovel mgtheds prdycompositions comprising
ﬁlrggl enb]'ﬁig;jab f g e%?’vﬁ hfi 80 6{%43 %Nr?g"\ﬁ]xe agll}tp % %e'infﬁ:gﬂy
recognize and bind to spe01ﬁc epitopes from a range of 8-amyloid antigens. The

antibodies enabled by the teaching of the present invention are particularly useful for
the treatment of amyloidosis, a group of diseases and disorders associated with
amyloid plaque formation including secondary amyloidosis and age-related
amyloidosis including, but not limited to, neurological disorders such as Alzheimer’s
Disease (AD), Lewy body dementia (LBD), Down’s syndrome, hereditary cerebral
hemorrhage with amyloidosis (Dutch type); the Guam Parkinson-Dementia complex;
as well as other diseases which are based on or associated with amyloid-like proteins
such as progressive supranuclear palsy, multiple sclerosis; Creutzfeld Jacob disease,

hereditary cerebral hemorrhage with amyloidosis Dutch type, Parkinson’s disease,
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conpetition assays, and Scatchard anal ysis. Suitable
anti gen binding assays are described in this
w@ppbioesas? on. [ 0355] A "back nutation” is a nMUPGL/USI008/011491
i ntroduced in a nucleotide sequence which encodes a
humani zed anti body, the nmutation results in an am no
acid corresponding to an amno acid in the parent
AIV-rélaey deRedtia, A Gimyutiophoidieral fsolerasis)nididt Oaset Diabetes;
mur i neanti body). Certain franemgég resi dues trqn&the 1
ssate pardiss amydRigosisendecrng tHMQEy apd, pihsgdisgases, including ocular
. ¢ R . by . . .
LRR 254 R A Ay Rkl b il ReoBY R Bied of the
vifudl kpsteay particudady besdyiatedhwittearayloidibets aetetedipathological

nimzing the potential i nogeni ¢i t t h
B B ehties o st TR BB At g o oxamle,
ﬁéﬁYﬁr&‘l gegtaﬁéttb%. BAISAAthodYitd ABNorntalifiks fRY D] fo¥ieRampRR| in

exa e back mutation changes a human framewor .
diéferent tissues af thareyatsuchips the visel eertex lesding faeortigal visual deficits;

franpwor k. resi du t hat ma . ' .
EATEYEF KSRl S o Ol R RRARE Y e bl R Iiing
PASKENHhe'tS BeALeSyloldndtpusitioRahe Ritreoas leddiag twbtular angloidosis;
close to the binding site, residues in the "Vernier

themeting lepding t4 prmeryarepnaldesenaraipn gdcnaquiar degpreratian, for

re e aC S a4 ppgrat Bl pB Bl neEpalbe 1ot e

BRlsas, ®ptic negopsthy ahd vetic heuris! andthercornes leading tatlatting
that are substantially conformationally or
g¥#tTapBMi cal |y neutral, producing mninmal changes in

the tertiary structure of the nuiant,pol ﬁPtid?§3 or
036dliciAnéplhy hunmlzqgimﬁgs@gpe;quqrw@ eaqqg}ogéﬁfy.ggr ng to the present
det er.nl nants o Ut | - i
BT AL e Bl it 8 oo of RRAR o by TRRCSI R
vaRaB10 tégiahramoaill ssquélnedyaticoatirstos-omarheparticularly rodent-

datiesd DRSOt Rl DRS SoRarEp g g e BERY At CAb7C2
|(REREALE O e Bh el dbplibitioht ol Gebosiies O DcembbOZA0S0Nth the

I'har'y ski will be able to predict .
VButseha Samenlacg vors Miktootganisores undrZabkulfarga GpPIIADSMZ) in

mai nt aj ni g i gh, prgbabi] i ' . .. £
R
e ﬁﬁﬁééfesi BreRfyiddBven dceéssPonaPDSM ACBR/750) ahiyedded d8lyman-
cl ence 229:932-940 and Bow e et aI.,éég?Oh}SC|%§gf ved
aTived Gemeyotk saquenasssTheongsehenris Bastigdaty the rgfgnizqenve
¢ ropapl Ll by, Qhaie fba'h MRy lg@h fhe Fresknt invention,
5 GLERER Rl ) LA IR0 TRt e it e
(Fbvidesd ddsitbd opecificityy dcomiiply these nesiduss dee to be included in the
design of the reshaped variable region essentially unchanged. Any modifications
should thus be restricted to a minimum and closely watched for changes in the

specificity and affinity of the antibody. On the other hand, framework residues in

theory can be derived from any human variable region.

[0362] In order to create a reshaped antibody which shows an acceptable or an even
improved affinity, a human framework sequences should be chosen, which is equally

suitable for creating a reshaped variable region and for retaining antibody affinity.
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is less likely to affect antigenicity because

hydr ophobi c residues are nore likely to be located in
W@2@po¥ss8h' s interior; (b) substitution of PCT/US2008/011491

physi ochem cally simlar, amno acids is less likely

to affect conformati on because the substituted am no

acid structurally mmcs the native am no acid; and

[0863]2l Infdratsd trachievewnd piédl Othabesdtyfitcaargy ved daeaupemcm it is
IS Ilkel to adversely affect conformation as suc

¢ HlamemggeseayicnisssevRdo heddthe GRS lgéla%mt spatial
&ﬁ%{fﬂ%\‘n%{ Hx?e%Ht%@ %?ﬂ{fg BamatQ?%P% &rrghaeé'sycaﬁ Kbinktimes

e ar 0’ assess rations
Sle ipaititipatincmtigen bindirg, thiswetrdtegynaimss ab ss@nsEzing lchimgs that may

‘?‘\%ggeg;’ ﬁgjﬁgégg%féeq@%ry%%g tll'u?:ﬁrﬁﬁnag{hle)%%i)%gbb}z%vmg the
I orfib Bl ccl bR Pl anfBB 0y T hapiels 3 AN Garable

stu I s usi ng confornatlon dependent
rcgrmdhatnatnoahhomaﬂdgms orlsemilar tetthaamqn-buIQ&B) patioaladyrthe rodent-

ittt xpaahib cosion) oty wil #9€ mamseine B BRBpaod taf gfinity willbe

minqﬁeﬁ@ﬁéﬂé@%nm)ch when adm ni stered to a human
or subject , which is sufficient to result in a

%d??ﬁ]ap%‘ ik Gi nr%%l%s? Gdvel, Qhé%&t Berrgatedy 1mé%mp-ﬁﬁn§ the donor

Ive a I's readi |y determ ned y one o
sidientl Viregivh evithrall ltrlemlwmqp Vemgxonempn@ eeid acwncqsomqhen

used, herei.n, the t
selecting the WQSt' ho%og%s 0 Bfﬂ“‘%%t%e P‘é?eé’ (Prttg edrlrg Fegl ﬁfor the
RémhkiSati FRCeKef RS e[nQEalR? $iRire @fe Se0EraDEthBDfaCtosy Which rsﬁouuﬂ be
a disorder in a sub resulting fromthe

emimder@h aad wdamhoﬁa;aumuemqhacﬁmabse&cnph of agrentor Eramsarerk

Const

RS NSO TE S 0RS EROE35ed B8Rl priop o any
e cPieunea vidrk ien hedrhsb mMatsanmemrﬁday of thetresultaof reshaped
.speci fic enbodi ments_included, herein.

he . )
pmdméim Essauanil. 9 b0 boERAEUNE i uuPrEdich WAk e dyes G
Cc;f ﬁecmggtt@réldpﬁ?grg sq{ﬁH IsHEEH Be 16088 Rahe rddent to

not I nte t su etails should b e regarded
abtain thie thasti affisityincthe tdsbapmigmtibody.t he i nventi on. [0360]
The present invention provides novel nethods and

(63659 S iTh loae embOdiRicns b he inginktipn sthe DR ware obitamaphd from mouse
effective anti bodi es haa%ng t he ab

SprmoplonelAnky o BaBgH A, afgnokre eproplobet gy AGJAU-AbTC2
éﬁa?ﬁ%da‘ d‘fng’gﬁ}rﬁ&egﬂoﬁf fhh%hgh@atl%ﬂﬁﬂ&%ﬂﬁed ihlh®-pendidgosbpisation EP 05

e present invention are
earm0oesl fﬂedl ¥2.022008, thedisclosure of which is incorporated herein by

reference.

[0366] Hybridoma cells FP-12H3-C2, producing mouse monoclonal antibody ACI-
01-Ab7C2 (named “mC2” and hC2 for the humanized C2 antibody, throughout the
application) were deposited 01 December 2005 in co-pending application no
EP05027092.5 with the Deutsche SammIlung von Mikroorganismen und Zellkulturen
GmbH (DSMZ) in Braunschweig, Mascheroder Weg 1 B, 38124 Braunschweig,
under the provisions of the Budapest Treaty and given accession no DSM ACC2750.
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the treatnment of anyloidosis, a group of diseases and
di sorders associated with anyloid plaque formation
WO pwbdisey secondary anyl oi dosi s and age-r el at BCI/US2008/011491
anyl oi dosi s including, but not limted to,
neur ol ogi cal disorders such as Al zheiner's D sease
(AD), Lewy body denentia (LBD), Down's syndrone,

(0368 di TR toeR Rlibady haybe riis@iaginsha aupramiotbeslas aftienih
type); the Guam Parki nson-Denenti a g_onpl ex; as well as
constEict goPHEBE ANANKELNAT REAHAS SATEPOBAINGSQ Hi aming agjdsgquence

S P S A i,
1R&lap dioﬁﬂi@éi_ with a'ihydié)_phebio mﬁla{g}esuvh ad) fgr?jdaniptm ;p'aknigu tacid or a
AR pP Y Shebas 18 EramblE: RSTYSUAglgns SHade B b acagibination
ot®RH %v&fé?é'iﬁl 't}?echﬂ%%%d%yd%ﬂ?l% InBfety, ¥oIpestiveMlds covalently

ot her 'di seases, ding ocul'ar diseases associated
hoiund teeachaif el teahina lofi therrmtigenie peptiderthrongh at lepst anespardeularly

(g{qﬁrgﬁai%i#oiéq@%/ %{cggs,p ? ﬁ%l 5 :egixlfl e,aégt%gig 589 ai% tc{)steine or any
ARGQLITRIE hhsd £413 08 a%idoadidendlogiRUapallé of fiwvinigwalconnecting

system such as, for exanple, neuronal degradation.
Raias fomedpliogiteshydsephobirand hydsophilic meisty fo thgpeptide fragment.

anmpl in diffgren [ . , b
GRERRPEG ! po s ARG, e e St BZokilputy
Fovin@ltd Phosphatidgéthamslamine c2jahy othee corapbwaikuitgbledo function as the
gl aucoma; the |ens |eading %‘? cataract due to bil £
asheringglemicnt, faygampio o ephed (ie@nlgeuc FAstuRynthe bilayer of a
l?é%loﬂ)re anyl oi dosis; the retina leading to prinmary
retrnal degeneration and macul ar degeneration, for

| - rel at . ati.qn: i
(BEE FuBdlfing 3o ann sl HEPBORiR diimet S PRbb R ular
gﬂ%eﬁﬁtdﬁﬁstﬁwg gtéﬂf ﬁ"sbi\nfglald lahﬁﬁerﬁ@pmialelceadsmgdm tb shet droimo acid
st r ophy. mani zed or re .
seapprasial the ;aml%ié@spwléquwéﬁt-g ff‘ﬂé‘%ﬁg églé%ﬂ hﬂ%@@ﬁﬁ? Bipistyguch as:
go‘% e%r%?%éﬂol%&?ilegggg%?g i WRfdrdfiflid MORAY isdvAEnily b&iind to

esi gn a’va on am no aci d sequence that
cavht Aithstenmaini bfi therentigpmc peptidesthiopgh atisastae; pasticubayly one or
but especially derivyeq f.rom nurine. '
R S ioms e S SR TH B QRO S A 338l gony other
%ﬂgab BRGbeH & anibB aeiahah10208 Sapabldbilservineal & cdrmecting device
a ung von M kroorgani snen und Zel | kul turen %ﬂ
ent. When

(asuEplingthehadrepbhbisiagd hydrophidicaneietyigghe peptidg

Br schwei nder . t.he ks

S g Ay P o
BHESPAEEAY1MBEholamine or any other compound suitable to function as the

anchoring element, for example, to embed the antigenic construct in the bilayer of a

liposome.

[0369] In an embodiment of the invention, a chimeric antibody or a fragment
thereof, or a humanized antibody or a fragment thereof is provided which comprises
in the variable region at least one CDR of non-human origin embedded in one or more
human- or primate-derived framework regions and combined with a constant region

derived from a human or primate source antibody, which chimeric antibody or a
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framewor k sequences. The non-human-, particularly the
rodent -derived CDRs, which nmay be obtained fromthe

W@ iovlo¢ssy7 accordi ng to the present invention, PCDUSH8/011491
the desired specificity. Accordingly, these residues

are to be included in the design of the reshaped

vari abl e regi on essentially unchanged. Any

fFRghérit Cidresor shamhsizédaritibody be a fifagtieatithekoflisdapable 6f

and cl osely wat ched for changes in the specificity and
seeifigplly respenigag and bindine Sameid manesiericeatids.r arewor k
residues in theory can be derived fromany hunman

19370k bgbe \Aﬂﬁjlsamnﬁ{im ge2psifuesone dikely te bing antigen eshmpstibe
AR B GNPl R BLIRA D, R bR Bk

&3 SBquenbé 6§ 1Protei RoBlnuEdlb giakll Iateteat, SLrRdtiomdHe United States
resﬁaped vari abl e region and for retaining antibody . |
Repartmeny of blgalth andHymaaSerdcese hhe Yaited Statesfapverppent Printing
t-td Vi I it ] t )
ORE 401, BRI anURLE SRSE iyl | 3. (952, 57
g8B)iwheeokéerbidapadétaimine icemiange exteritahe stnicturakb¢dndormatioh of the
antigen, and that franework residues, .c soJret i.nes
A L e A WA e B R
ains at mnimzing changes that may negati vel effﬁct
(03311 hirthedirogess faspagpasing adrunanizsd aprOCb}fﬁqC%ﬁ% tp\the
deriving the h . i )
A4 SRR AL e SOENAD8 b g chain oot
tegidRYV yhadol g eruoneparad i rodent taatibdidy Vi andWiesequences in the

&arti cularly the rodentderived variable region. This
B! and kepbabdatalases-t he |i kel i hood that affinity will
b

e retained in the reshaped anti body. [036 AL its
03731 e Jhe|ctosest matple moysesgerm kine ganede EdyVi 1y kgcus

Wﬁw églg&agﬁ:neq fal rl%ggt A%b{nzyg}i&fh l\%neigs tﬁ{ﬁﬁe tﬁ%‘&’ﬂ‘fho acids

on am nc aci sequences, a .
ate dtdnthié hamninsd sdqaemiepbathdodatedowthindZDRbé. Matenstnourine

framewor k regions for the humani zati on exergi ses. {.n
eidhadics itk PNl B0 LISt G PERORGE £8F b g SRl Ve an
gcgﬁn@i%l.s(iﬂgﬁt? dnd e ivA) GOR DB Ybuit Eﬁé CPRE] St ddefiidlto be unique.

ection of acceptor framework regions. Ml ecular
Coetelakisomwithdulinzni gers lingyV bsequenrags showshihat genga flgmpyubgroup

' I k1 i ni i
Moo el B et Q6 PR BR FRe? B A5 thil ehskiied to
RSB81Subdtdup MEVRIIGRAbeste. t he model ling is to predict
whi ch key residues (if any) of the npst honvol ogous

f ; A AulemkpBeséledted t id
S, s e o oo o nspdomiion o o

the acceptor framework sequences for the humanized V.

5tz

[0374] The residues at the interface between the variable light and heavy chains
have been defined (Chothia et al, 1985 J. Mol. Biol., 186, 651-663). These are usually
retained in the reshaped antibody. The Phe at position 87 of mouse C2 Vi is unusual
at the interface, where a Tyr is more common in the VII subgroup, indicating that
this framework residue may be important for antibody activity. Tyr 87 is present in

the human germline and humanized C2VK.
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[0365] In one enbodi nent of the invention, the CDRs

are obtai nabl e from nouse nonocl onal anti body,
W@200wiessBarly from nouse nonocl onal anti body PCT/US2008/011491

ACl -d - Ab7C2 (named "nmC2" throughout the application)

descri bed in co-pending application EP 05 02 7092.5

filed 12.12. 2005, the disclosure of which is

[0373)" PR eshriedeV  sdijuenedsehesagy bé 0&GgredHyubli ttdothe C2HuVK 1
cell's FP-12H3-C2, ﬁ_E;oducmg nou non %Jona tlbog(
caayists Of mepyCe2 (VraFBRS Wi ARRHOREATaT DR L5 l.na

SR8t AL TG ohuRPLARALL ) SiEycuie h

mﬁﬁ%ﬂ@?&QZeﬁomg immlklmlf lleéotJ MM&&!EH&E@RQ @egion obtainable
roorgani snen u e u ure

from @ﬁwgffﬁémoctégéﬁﬂé%a%m%ﬁﬂﬁ Bpmughg %x%&ﬁ@%ﬂwa C2,

A6 acilaREb QI R rﬁ%@fna&@@t Marsmimﬁ KPAnA/G 3. Ble¥iGile 45

accessi on no DSM 750 he nouse antlbod¥ may
thay bainvelyed gasupportingthp ncanf@rreemraqaf thﬁ CDRsResidun 87 iloeated at

tgﬁi\[;ﬁ%tlfziglgr g tléegg ant :q gﬁxociorreﬁrgg LIf‘}ixere n%r § géésbcﬂl g gnatyooet Mical for

raahténﬁheeadﬂaml%dy&namgl oi d peptide A\ s, Ai., 6
d ASii6( D4), nodified with a hydrophoblc noi ety

@g?@t Fhe E@Ees?ﬁﬁg@ll flouséde mtlinG g]@ﬁé b O V& AF ¥ VAIT183,Locus
y suc or exanpl e yet hyl ene gl ycol (PEG)
AF120466ntiiangdomer adf2006). rcommmsen withHampgrogesmHing Yu segences

drophilic i et e t|v [ n
o wsdbn esrés Famaubiroe Vot are g fer g G G Vigle2 YiNAF can
ﬁmseig%d & KheAshb@bep Nai:vmuwl SﬁqbyndUIBPM toigesheawiththe human J
aci ds such as, for exanple, |ysine, %_utanlc acid aqd
mgmnelﬂuﬂeﬁ@an hayeloetnd fo Bliswtd%h%a%ﬁﬁpm AR OF Seayengss tor the
@CId .anal,ogue capabl e of serving as a connecti ng
P coupl i ng the hydrophobi c and hydrophilic

h de f
o5 b iRy LR il i et e
GRS OR defubiie9and tehamRnREbéfiN girndiiel sequeree d))PSéray\d Ju6,

ot her conpound suitable to function as éfge an
stosming lokaied eitp CORILD Misbisa musBeARTPRuR SH6 GtFdar

LN E@ b|r|6§ dﬁfer&ni Cﬁm with Siitlar Cbioas Y(')rféurleﬁﬂue élfferent)

rai se agal nst a supranol ecul ar
artfoged)ibat ﬁ@{bSMthl all tireePDRS idgntival Bn€2 YAk ﬁajt}ﬁ?def C2

di t th f
A A IR A e e S
%}hg}%d?ﬁ ﬁré Runf%A BR $rtatasd %ﬁhh@fbﬁﬂg Pk S RIngltPE®@sidue 47 of C2

Ic noiety 1's covalently bound to
Vy is Leu rather than the more common Trp, and residue 94 is Ser rather than the

normal Arg, indicating that these framework residues may be important for antibody

activity.

[0378] Various humanized Vy sequences may be designed. C2HuVHI consists of
C2 Vy AF CDRs with frameworks from DP54 and HuJy6. In a specific embodiment
of the invention, murine residues may be substituted in the human framework region
at positions 47 or 94 or both. Residue 47 in framework 2 makes contact both with the
CDRs and with the Vk domain. Residue 94 may be involved in supporting the
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each of the termni of the antigenic peptide through

at |l east one, particularly one or two am no aci ds such
w@gg0ofess3exanpl e, |ysine, glutam c acid and cyRCEHUS®0$011491

any other suitable am no acid or am no acid anal ogue

capabl e of serving as a connecting device for coupling

t he hydrophobi ¢ and hydrophilic noiety to the peptide

dohfgimatibn oPMRICPR EECGhérsfons tids@fesidues g be phtitaldor maintenance
noiety, the free PEGtermni are covalently bound to
‘ﬁﬁagbﬁbﬂwa¢méthanolan1ne or any other conpound

suitable to function as the anchoring elenent, for
[037A%p| BifferentdHB¥R andd GYiRirggianemep e 3?5}5@64 which gomprise the

N e

aﬁﬁlbadﬁ ieddelindthekRdye 6f madified gmnh- dhertaak-desived
rovi ded which corrprlses in the varl abl e regi on _at
@agworameglgmme estifipatiparmey patiiarhs sercsan fhexshangs of one or

o ealnm &dr £lg&)%sovﬁ?% ffééﬁéug‘g%‘fkrd% g%% rom a lﬁgﬂes’

lﬁﬂi’tlﬂﬂmﬁﬁnﬁe mmﬂxe@,rrhoﬂmxzbmmﬁiy ¢durnclhin nleis lposmnn nrbtwyesmective
af ragnent _ t her eof a humani zed anti b

TUDGEAVER P DY EFsKbIes wé“‘g’a}ﬁ’éfﬁ [SENIAT PEORSENIES tggﬁ%/ 9nes riore commonly
{Oggggfﬁﬁﬁﬁltmn%@f@sﬂ&t{vg sﬁ?@(-b@psd mononel i ¢ pepti de.

contain the residues nost likely to

a
e A e
slo alie eDRaIm thsfipoerecespafialRiriEntitios forf interactivnl voigh maigen and that

| nt erest, 5t h Edition, The United States
ﬁ:@rgpwﬁrkaqqg PEseRR sggyeypgégvenrppé'tlgﬁptleéa agll%eln nclimgelpl one

gfﬁﬁ@&lﬂféﬁ?&f the if\iehf gefaétff@s aré %ﬁén t&RIFhet addpt kY Rlected human

canoni ca asses (Chothia et al 1989 Nat ure 342,
ﬂamewaﬂas)eqmmee tcempke theimdmest sifpilartaithesaggerges af fe rodent

tent the s ctural nf.qr

himEuopsdh ot S aeivint OF 1HeREDA PafierhLG oy Bep@Rfied in the
f&ﬁ{&geaqugw}y.body. [0371] In the process for preparing
a humani zed "anti body according to the invention, the

ﬂ?gﬁﬁ AcHr @FQ&J SHaSse &fsmhb@mQKe Reawy ﬁ@h@wamafe?dn @8y be

vari abl® regions (VH and Vk>are co
sulsbeintteda i plticylay/enng IVNdQGSqm@Yﬁb@ gubstitutebinbehumAg framework

ang%g} %tgtﬁg?& v@he;n]qgarbak) T z%%&g')fgﬁlf@ %2‘3}:‘ gﬁ :bgboth and
&t thRhumbA I himewbrk @ 61& bﬁﬂi& Hl%M(&iaﬁn Vasiable (DCHIR) megion at

acids differ fromt i ne se uence bot h
ngsjtio@ezﬂmqmrnw(;[jRLhe C ggonabtaipable from a mouse monoclonal

antibody, particularly murine antibody ACI-01-Ab7C2, amino acid substitutions may
be made at Kabat positions 50 and/or 53.

[0382] The residues found in the above indicated positions in the human framework
region may be exchanged by murine residues more commonly found in this position
in the respective subgroups. In particular, the Trp in Kabat position 47 in the human-
or primate-derived framework region of the Heavy Chain Variable Region as shown
in SEQ ID NO: 15 may be replaced by an Leu or by an amino acid residue that has

similar properties and the substitution of which leads to alterations that are
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anti bodies wwth simlar, but not identical, sequence
can be found. Several have an identical CDRL2 and

w0 d@avissat CDRL3, but the CDRLI of C2 seens toP@EUS2008/011491
uni que. Conparison with human germline V sequences
shows that genes from subgroup VKII are the best match
for C2 VK(Cox et al, 1994). C2 Vk can thus be assigned

suBsti by O%Hﬂﬁﬁﬁtiﬁndlfl)’\ﬂﬂahtlgaﬁéal@rmtra[, @oodakingiinithal changes in

together with the human J regi on HUWK| may be SF| ect ed.

tb@tepmw.saecmffeofab@ EYaR DPIRRBHISF KOTTERTSHRA R DESs in the
UL SEEmY ok " i, (1R5hH 1R KaBhe do3Rioh 73 RS fuman- or

EWeen eavy chains have been
ﬁﬁﬁaté-eldn('éa‘lﬁhxhe‘aoﬂd region of $i5HdavyMBhain Biacikble Ragion as shown in

G000 05 e A S S T o
&)ﬂyﬁﬁﬁé Qﬁcirf Bink 1€V A Rret, M1E rﬁ\d@’h@}’{)ﬁh&lﬁﬂ? By Ql‘émematwe

group, indi’catin r amewor k
doaserdatwmystttetxommay he t:otftemphtﬂdl whigh areceonformatiomglly g
. present in the human gernine and humani zed
F("‘f%&%ﬁu“?he humani zed V sequences thus nmay be

B oS 5 o
Ifreg%%' dritfe Est tad egt\/aﬁfabfeh?egléﬁ@s@hb% in'SBQ [P NESistHgpbe

be su in the human franmework regi on at
mphalced by Seridr, b)azmjarnmo&md residug thaChrpsimilar prepertics pathiice

Rk R e R R L o

%ﬁfk%nf%ﬁll {abdtal P ddiA Mifithah BEdn@es mthe E&ﬁa@wﬁ'uéﬁlrefmﬁ/the

nvol ved i n supporting the conformtion, of t(P I
ODRst pélerscmws,em predycingaminimat changes ithe anftgenisrdefqiminggts. In

| NS £ dyg ework
P ios g AFS RARELREHBLT o NERR EShCprpuNal dtfiyed fam
TdrkorCdahe tlea R ChbinWarinblgRegion amhog'anm SEQ 02 NG ingy
VH71 83, Locus AFl 20466, (Langdon et al, 2000).
alterpativelyhe waplased drdMI.ger m | i ne VH sequences shows
that genes from subgroup VH Il are the best mat

roo.
(B8¢H @2 ahoihgrembodimentefshe mvantien, Rages! HT)SQIPBYJEC rep?aced in

%IIID Segg %a;e DP54 together with the human J
8 be selected to provi de the acceptor

&m%ﬁlgﬁ[}%&gﬁ%{ﬁ{ ﬁmgﬁgﬁgrlhérgdoaﬁﬁme{tg ﬁIZé'l'ede?ﬁnework
b L bLteaigRENEEWariable Region as shown in SEQ ID NO: 12 may be
replaced by Lys or by an amino acid residue that has similar properties and the
substitution of which leads to alterations that are substantially conformationally or
antigenically neutral, producing minimal changes in the tertiary structure of the
mutant polypeptides, or producing minimal changes in the antigenic determinants. In
particular, the Gln in Kabat position 45 in the human- or primate-derived framework
region of the Light Chain Variable Region as shown in SEQ ID NO: 12 may be
replaced by an amino acid selected from the group consisting of Arg, Gln, and Asn,

particularly by Arg.

104



the C2 VH sequences and the human acceptor germline
sequence DP54 and JH6, nost being |l ocated within

WEDRBIA485BAt ure murine anti bodi es with identi cabCDUS2008/011491
simlar (one residue different) CORH or with simlar
CDRH2 (one residue different) are found, but none with
all three CDRs identical to C2 VH AF. CDRH3 of C2

[0886]00Pe L&y WS4 bbtiISR 80 tin tHeMiFiagt bigrimbteqitrived afRwork
residues. However, other antibodies are found in the

rdgionlof the LightClonr\arigbletRggion asghown iRSHQIR Ny 1gfmapbe

VH i s, L h h . '
rgilepd SFE ] e R ElErelBhe P R simaEroBBitiel €34 e°
subagetién afwhehiedde$o altetatiomythiteare sybstanaally taifoandtidnally or

activity. [0378] Various humani zed VH sequences mag/ Ee
antigenrjpally neumal, prpducingsminimahghapgesjnAhe terpasy gjrpgfure of the

f ) i fic ;
SRR B0 PGB b s BREGI e deepminats.
pattiatlar theelckuiin Kidbat position 50 anthevhnian-eqi yimate-deosed framework
47 or 94 or  bath. es| 47 in frane |
region A thebight Cheth ‘Fﬁﬁ@i’ ames o ‘P@@Eﬁ N fPmay be
@Eﬁbg&' 2 afiiio &’ﬁ% 5Ly BEm the Qiohsi8ng of Arg, Gln, and Asn,
theconformati on of the CDRs. Therefore these residues

pagicklarly by tAirgal for mai nt enance of anti body bi nding.
[0379] Different HCVR and LCVR regi ons may be desi gnhed
[038TH Thepish $ieKiabst positiohfiden tieTRemarb toapriaistedénted framework

donor anti bod faor ex le, a ri ne [ ,
coBisaRi b Lo Ui Vel R o OB PR AR D Nip! 12 may be
ﬁ:gia@& 6y 8¢ ?JYdeﬁlrf 6x8c§l=dipirhinbeamm§iduéf Bt ARimilaAproperties and

y particularly coricern an exchange of one or nore .
theisnbstitich ofoghidhdesdsita dlteratians that anesubstantially ennferynationally or

non- human resi dues, .parti.culayly murj .

BB Pt PROGRE MGt Ehtkeht e T e BPRE
RREHE PURPeRidedYorRedutigsmitiimahclivmges il the hatigepiduterthiieants. In
to the ones nore comonly found in this position i

particulas e Aswy in Kabapesipien Sp o s humas- op Brmatesdsriysd Efamew"rk
the fr I I on . f e
Feben DB Loyl G PE4BIE Kb BRhd BSE0IBINORLY fayd
kPl R bl iagamih hcidrtleged fromn thetdraup éoraisting ok GlmdHiguleys and
can sonetines even participate in antigen binding. In

&8 enbodi ment of the invention measures are taken to

further adapt the selected human framewor k sequences
{03 88h k herlBminabatqiogition 8% 1p t\aehgurg@'mj)é mgggat%ggtivﬁg f?amework
rrggqgr? E)f the Light Chain Variable Region as shown in SEQ ID NO: 12 may be
replaced by Phe or by an amino acid residue that has similar properties and the
substitution of which leads to alterations that are substantially conformationally or
antigenically neutral, producing minimal changes in the tertiary structure of the
mutant polypeptides, or producing minimal changes in the antigenic determinants. In
particular, the Tyr in Kabat position 87 in the human- or primate-derived framework
region of the Light Chain Variable Region as shown in SEQ ID NO: 12 may be
replaced by an amino acid selected from the group consisting of Leu, Val, Ile, and

Ala, particularly by Leu.
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frameworks in order to maxim se the |ikelihood that
affinity wll be retained in the reshaped anti body.
wQ 0B810)85Accordi ngly, murine residues in the huPErUS2008/011491
framework regi on may be substituted, hi particular,
murine residues may be substituted in the human
framework regi on of the Heavy Chain Variabl e (HCVR)
889]0NTHE sPEthine@ Waridble edgi &4c i datcdeght ofie CIDR bi@ixhuman
ramewor k regi on of the L| C%al n Var| abl e (LCVR)
oregin grbgddedosions @h@%@h%‘alﬁ'cﬁf pgimate-derygd rgspowprkyegigns may

0
858 B SR e S £ RS RIS R A g pripac oy
&uib‘étly Lt QU yRith ﬂhﬁnﬁﬁd@Gdbr KabastapasgiohorspédivelydThe 1gG4
53. [0382] The reS|dues found in the above indicat

ed
enmstant region may hemedifiad by feresremple; shangingagringeat posmon 228 in
{f‘nﬁ?\;}?%osgf)g)fo BRI ntgﬁ @gﬁ g%‘f‘.’@z Th %%%EQ{M st%l%i%g th® interchain

on in roups
@igiilphidelband ahd preVentsithe féa:batﬁorpofshaif mnleéﬁles that hmay occur in native

humanor_ pri mat e-derjved _framework re t he \Y;
e IsGa praparations; iThe 1264 sonsiant regiaic %ar/% %@hem‘ﬁﬁe%@

fat
ER G B lerRi T, efs’@%%%*“??"he'“s@‘u R S L

L(f:}%ﬁf) ;@ allf ?dt{'a(i'ﬂl% iqf%%ﬂ%ﬁ@é By meth d known in the
r Flona y or ant genlc y neutral,’” pro u0|ng
Bit BidHPds, EdrRaepld cn'etlhﬁplhg PCRaregombinationr Thokxprbssion cassettes

t ant | d du I, ch
&u;éﬁgmlgégﬁ ,%gp %(I@(yzsﬁ% GhYm rgx% qnﬁ (ggpﬁl’ghpngy be Pﬁ:gg&??ﬁnﬁlﬁtes for
%n@s? bf th@ Frafhiewdik & oS48 RIE rea{ur&f {dited eBbtd @ mutagenic

region i Heavy Chain Vari abl e Region as
phm&m paifs ﬁEQ'lhtEed\EEd énsompyssing thh eegions tpéplaété@d %kwéwmamzed

amng acid selected fromthe, gro n

U araal s BB A cRRBT bl coine
R¥cibl: kn%'wt ifrR&hit ¥ﬁ‘c}f3&n St ex Al pHaN ot iAfter Itlcméhtﬁalbl\bﬁe sequence
contenpl at ed whi ch are confornational

asedngiemied &b by coreest fer each Yasey Vit EfleArlgdl%ﬁd keayxrand light chain V-

t 94 th
o L e

SELAHER P@randferr@a Yo bspropiiataeeprebyorSeectars sish &srpséfgm end pSVhyg

acid residue that has simlar properties and.t
sultieh includednman 1gff Ser-Peagrk consiant EsEPRTREPECHYE yar e
substantially conformationally or antigenically

'EXPRESSIONOVECTORSI ni mal changes in the tertiary

structure of the nutant pol ypeptides, or producin

MO39 1Tal Exfrassgrsvectoripséganis basadi an pfd gph(Mukigan amch%erg, 1980)

and includes the ampicillin resistance gene for selection in bacterial cells, the gpt gene

%

for selection in mammalian cells, the murine heavy chain immunoglobulin enhancer
region, genomic sequence encoding the constant region gene and SV40 poly A

sequences. The heavy chain variable region for expression is inserted as a HindIII to

BamHI fragment.

[0392] Expression vector pSVhyg includes the ampicillin resistance gene for
selection in-bacterial cells, the hyg gene for selection in mammalian cells, the murine

heavy chain immunoglobulin enhancer region, genomic sequence encoding the kappa
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particular, the Arg in Kabat position 94 in the human-

or primate-derived franmework region of the Heavy Chain
wO/2000048587 Regi on as shown in SEQ I D NO 15 mayPCT/US2008/011491

alternatively be replaced by Thr. [0384] In another

enbodi nent of the invention, both residues may be

replaced in the humani zed anti body. [0385] The G n in

dorkaht RPN gedB add indludihg thelkappa erdranperi amd tS8/ 40epaly édsequences.

framework reg; f the Light Chajn Variab '
Ehobehuhasaanabjenerion forsaprna s weatiasy aledll % e

gm ngmaci d residue that has simlar properties and the
8888t uti on of which leads to alterations that are
S
It

antiald y .confor j ' ' the h ized
3} 2ithe T sEeh I AhbE e conBimBd BERIRL Ko the umanize
i rana vy @ thE expressio wettorpol ypept i des, or produci ng
m ni mal changes in the antigenic determ nants. In

g@@ki C o RhntifdA§ prdduckion atRimfRsdd ticaty 4ad lighticheinfexpesssion
r primate-derived framework region of the Ljght Chain
Veatombhay Reigiroduced istecapprapiiatsamodestiqn cell Jings yigyg 1n the art such

d ] id.
L S RGeSl g
ALSrhREE b%_ B@-_tﬂaﬁ:(bjfeif:tﬁbriﬁﬁb aIecﬁolsdr_hiimno?ﬂm'hothcr_rssithunan..
gl;nfftaltlhngtth;etggl{;;v\{%' a;{%a}gﬁ\éﬁr;] h‘g%%g :/%?tm%dytfﬁg Lé)%}geell%nae's Yan then
repl by L. ' i F el haBantibodi
SRRHRSE o sl Pll R BRI el RN TR

tean @hen@edinal3aed biratandard teahbijues suchl dsBRpRASHEaL i onal |y
or antigenically neutral, producing m ninal c_hang%s i,rll

t AQTIBOD PWITH IMPROVED ARFINTTY, SPRCIR
Tng mnimal changes in the antigenic

gg&%r}m' ﬂﬁé‘ﬁﬁRﬂZ&eﬂé&ﬂc@%%ﬂSNm) bEtheintouse 2t anibedy imay be
I'm the human- or primte-derived framework. regio
ahodiffied kligitty Oitbout aduerseltslaffecting amibady agbil- i "é%éa{}ﬁ

{\ql?@sté}zlggx?/ @gﬁ g% gﬁdﬁﬁgp%@a@gﬁ(’;ﬂg z(gj Iggﬁl’%sﬁ%r?% Add®for N at
511 Mt ST et e TS ¢
o‘fKVBSRES@,hpsp@nquly.\/ EEATS irﬁg@oaﬁe%gatg ﬂ%\muﬁuﬁe gg éQ(ﬂBnce with
st other PielS o 68 TESK el P K A B ra T he

2 0L i Pl sl PR o ied o 8 AR debaidinl @ the

iona
invention as described herein before or a fragment thereof can be modified by change

of its glycosylation profile or pattern resulting in improved therapeutic values.

[0397] To achieve this change in glycosylation pattern, host cells may be engineered
such that they are capable of expressing a preferred range of a glycoprotein-modifying
glycosyl transferase activity which increases complex N-linked oligosaccharides
carrying bisecting GIcNAc. Further, modified glycoforms of glycoproteins may be
obtained, for example antibodies, including whole antibody molecules, antibody
fragments, or fusion proteins that include a region equivalent to the Fc region of an

immunoglobulin, having an enhanced Fc-mediated cellular cytotoxicity.
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antigenically neutral, producing mniml changes in

the tertiary structure of the nutant polypeptides, or
Wee@doessay i ni mal changes in the antigenic  PCT/US2008/011491

determ nants. In particular, the Asn in Kabat position

53 in the human- or primate-derived framework region

of the Light Chain Variable Region as shown in SEQ ID

[Pg'% 1; rzlg/[&ﬁbdb of bBﬂt@irﬂﬁgid?tmédws vﬁtﬁ modfﬁed@l)mhﬁanmdpzittmme
up consisting O
kowviTorthose skillsatin pleggart rashdespribed, fWeQIXEm%g% mAg?iOh%gs]

%?@%%9% F%‘g‘gfa;ég% h BQ%WSI\%QP 5§3ﬂ503§h9ét‘?ara et al

@epbﬁBi%@eohMoley and Bbgengmeamgl%(éﬁ,l&ﬁlr&(& due t hat has
simlar properties and the substitution of which | eads

HAM@EU%@A‘IDBRE&*@ATEQMNIBJAMNIMOMN |y
antigenically neuira produci ng m ni mal changes in

t)d399 e Thi %t}fb&ﬁés%%&rdﬁ)% thO fivehticH) bupPsdriied iy d @sonodlonal

cing mniml changes in the anti geni c
ah&ﬂmdmanmrtlmg thenlqcyantwrc gambe prepareghn auphyﬁ(abgtcaﬁb arqeptaple

g} foExleaé\ trjn%cgnw pQ%Tr% %ﬁ(&é@%g&é@ﬁiﬁ%%e& %Q%@ﬁ‘t and/or

BQipitAt Wee R WIERLREGGesh FoR exaﬂplepthaandbam acowlihg toche
the group consisting of Leu,  Val

pavenfion i 43,desgribed hergs ésforcrﬁ@hsdénwyaﬁﬁ%or\?ﬁwFQBW@W
réﬁl%rléoglg'eoa% rtfgﬁ'gl Igarétthérg@iﬁ In n}gégﬁc%tl@cmaﬁd'ﬂ&ﬁmﬁi%&ﬂyghﬂudmg

or ~nor e or primate-derived
hh PR bHallyegjuivaservaytibddrorfenciombl peats thereof ia comhined tith a

region d d f h
A T AT TR
%%Pgﬁﬁaﬁ e§{}‘?§1}1é i‘ex 4 r?r% feal %461@ OdifleatilandRg leQﬁpfﬁh}s dve well

changi ng Serine at pOSI i on
Xa8wilin tl’(t&rharngmckudg; fon examlﬂr: osehate-bwigergd }nerp tions, water,

ThIS nutat |I|zsthe
mamsuﬁ el el R ok eh S PAG fhtiR bR tcrile
YatfORS Wic.i N native human 1 g&4 preparations. The g4
conslt ant regl on may be further nodified by del etion of

N@SO(&]H]‘Q% Hat &ﬁﬂtﬂgﬁﬁ’é‘h{ab&ﬁlcﬁﬁ& safteuecordir3HQ thdinvention

dified variabl e regi ons nﬁg be. :
canYeracesraplishgd mecdidinghn standard matkodalagysknon i gegikilled in the
exanpl e overl appi ng PCR reconbi nati on. The expression
cbsettes for the chimeric antibody, C2 ChVHAF and C2

Fi0ditbloR he PaPRSOTP PR A QR E A g ffed (P subjct

mitRg ?&hlcof a solid, liquid or aerosol at a suitable, pharmaceutically effective dose.

Examples of solid composmons include pills, creams, and implantable dosage units.
Pills may be administered orally. Therapeutic creams may be administered topically.
Implantable dosage units may be administered locally, for example, at a tumor site, or
may be implanted for systematic release of the therapeutic composition, for example,
subcutaneously. Examples of liquid compositions include formulations adapted for
injection intramuscularly, subcutaneously, intravenously, intra-arterially, and
formulations for topical and intraocular administration. Examples of aerosol

formulations include inhaler formulations for administration to the lungs.
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primer pairs are synthesized enconpassi [

to be altered. The humani zed VH a% f/SIngrtelsqgi :J(ra]gl one
wea®ge¥sses produced may be cloned into approprPEr/Es2008/011491

cloning vectors know in the art such as, for exanple

pUC19. After the entire DNA sequence is confirnmed to

be correct for each VH and VK, the nodified heavy and

glluginllt nm%é{sﬁgg@ gr)x(%??seasﬂlngamdﬁﬁi b%( stasdeid Fowses ¢fheddministration.
n_cas t
ingenerah iesampsiisnappy by MRt ByLeen Teb rea uh
n
R e RN Mt SRl Spelie o

1%%“%3%%c;§agpgﬁ@8g? additiony thp SMyposmgn bayé)@ ingprpeeted into
Stinsaeeseeraoreyuchas oiadtmadrtle st dfe RUPREL difk
Eﬁla&%‘ 618 M%@Pﬁg{f Ybﬁ&e'd@hi’@?‘i@ﬁés&@d oot EcamplBeat M ditesof a
obul i n enhancer genomi. c
ﬁxglwne mhg gmmmn@dﬁﬁ&mmmaam of @gmew cg%@ depmstsgiaen of
@pﬁtg@ gp%ag af greﬁﬁtggppgg I?iﬁgevlﬁteﬂ/ng% 'Q.PX %ét@ﬁ%ﬁf&f?&%ﬁfégéﬁ .Tor a

g@ﬁ&%&rgégbgﬁédgpnﬁ@ctor pSVhyg i ncl udes the
nprcillin resistance gene for selection in bacterial

f{ﬁobﬁu A ﬂie%d;e{&l ARk F12fixS 84 Gl HeFeih M1s HRAAEK hﬂﬁe@ékﬂamnals

eavy C aln I NMunog |'obul'i n enhancer i on
g?ﬁgmgﬁgﬁ?ﬁiﬁ”‘g@‘ &0 dognarklgblc he enapmtmsalcmasrc é‘éﬁi sis or by

udi
R e

ég% ﬂ%o Fhi Sudtiifed Fehsa matrixrdédidablyais madh bb’rtagm;matlble

Exmteﬁ!; sﬁoirals?ﬂl\ﬁesqigg; ggg@%&&;ﬂ& z%qgil g a{: gfp@iﬁ%%ogﬁg zfolymer

ﬁ)ggl)gf Eﬁ a&gf yl%c% %e%gg(gr Tile ocﬁgﬁét:rg Pg tdrarg?/ heigmad gholic
fd? HRHa Y“ﬂa@ By (@) esters, pobyheptidesn hgalproniq % cRHagen,

h
o L ETBL ) S By gotmcharis,

acc
R R
TCICITC

sel yerlg?éegmgzsa &giwgﬁgmrqpmcpdgvl@ﬁlmﬂphﬁ
e

SEERTICT T A e

bYo151aBREAL S ol BEIMY @Bl e ofEacBDEIBAGE glycolic acid).

[0404] It is well know to those skilled in the pertinent art that the dosage of the

composition will depend on various factors such as, 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.

[0405] The composition may be administered in combination with other
compositions comprising an biologically active substance or compound, particularly
at least one compound selected from the group consisting of compounds against

oxidative stress, anti-apoptotic compounds, metal chelators, inhibitors of DNA repair
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ANTI BODY W TH | MPROVED AFFI NI TY, SPECI FI CI TY,

STABI LI TY [0395] The CDRL2 sequence ("KVSNRFS') of the
wWorewe048327 ant i body rmay be nodified slightly w P¢DHUS2008/011491

adversely affecting antibody activity. Conservative

substitutions may be nade through exchange of R for K

at position 50 and S for N at position 53. The two

fich Qs E@bﬁ&gimeﬁwmn Gesminbel -piopandsotfenit RUENRABS), 1,3-
and " KVSSRFS", resgectively. These are incorporated,. .
prepencdiralipnate fb3VRS) LERFERIEE ARV HOT o ARG Y ~SFFARs Inhilytors,
C2 - - i . .
el e SRAF LB ARt ol
aggtair defjulap componenis inhibitora of tetsoninsbtiunratas amyeiddreta

or a_fragment thereof b difi b h i )
e Sensmdbheiol BUSFORS B SR s
%%2%% i %dr(]:ﬁ adefor eﬂQﬁ%Z]clo-Eﬁplﬁé,mlﬁx\é&dbﬂé,%sﬁm, aripiprazole

. pattern, host cells may be engineered .
sticlanzdpirte drivhylingsterasepnhibisorsf(ChEY sueh #gaering svastiegine,

deneporyit b e ag UL BaY B8 pflel SRy inchAdHRE LAY RFloid or
e d;ﬂ?&i@ﬁﬁg ARt Maifivé fipplinfenes sueh aGifolNAamyiferitaerin B12,

nodi f1 ed gl ycof ornms of ?l yCopr ot ej ns be .abt ai ned
fcyTteleﬂfmﬂ!ﬂeeUerfk?G@D’@P NG deqiithith ﬁh%%??{%lfﬁq tﬂg%’?’ acyetyl-L-

nol ecul e antib . O :

TR e A O DLAHIE B 50 IRHORIRL s v

I HbOBHebMingto thepiesentdnventibapoebpFionatiyd iagthermaceutically

[l ul t icity. Al
e P e e R

no tt%fﬁﬂg -ski Iled in the art and descri bed, for
éﬁ?&%‘?ﬁe, SOEES 07 1700, US2005272128, Ferrara et al

( i.ol Ch . ) : :
(@8%83 %}ogégaéﬁ%%ﬁe@&%&éé%%g?lggﬁévn@glzc?ti)eﬁ gﬁ g{e?;r,é’seﬁt in@&mounts
8611 nPHARMAGT fior Gake. RRERARIT HENegD: afdnNnistirgian gheuld be

vt boEs o yoter Adorl | LvEL s ey HRSpgRo e thventon,

i nventi eon : . .
GRILETe FARRER AR 05, B anthy gty e bt

ggg{pgffxﬁttmg g&%} bvjfthax]:ldaqh’:vahiabpmaberp &l{ingj Svﬁtggh@empgqs also being

B

A9 ottty s s

t bEbodynecighiper hamt wbb@yenﬁ&idaa\ ﬁ%g%ﬁéf*ﬁﬁ@%i{‘biﬁ‘;‘%%rranges also

gg%g%&n }tael%ggn%d% or functional parts thereof is
[0407] Administration will generally be parenterally, €.g., intravenously.
Preparations for parenteral administration include sterile aqueous or non-aqueous
solutions, suspensions and emulsions. Non-aqueous solvents include without being
limited to it, propylene glycol, polyethylene glycol, vegetable oil such as olive oil,
and injectable organic esters such as ethyl oleate. Aqueous solvents may be chosen
from the group consisting of water, alcohol/aqueous solutions, emulsions or
suspensions including saline and buffered media. Parenteral vehicles include sodium

chloride solution, Ringer’s dextrose, dextrose and sodium chloride, lactated Ringer’s,
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pharmaceutically acceptable carrier, diluent and/or
excipient to forma therapeutic conposition. Suitable
W@b@pissaut i cal carriers, diluents and/ or excipUBOS208/011491
are well known in the art and include, for exanple,
phosphate buffered saline solutions, water, enulsions
such as oil/water emul sions, various types of wetting

IR Dils S UftfdvieRomOlehidl@ricluéé fuid dhdGilridm Ireplérashem) etectrolyte
the pharnmaceutical conposition accor

fepleatshers fsushres Brosg dassdan BIger aeexrog %%t%h%fﬁ aPrpspryatives may
arlle %gr%lﬁ Org)é%lép%wf&r%x aﬁgﬁae {cr&tfalks N6k i@drts, ch@lﬂgﬂé agents,

ositions of 't resent | nvention may be
m@figast @ced to a subject in the formof a solid,
liquid or aerosol at a suitable, pharnaceutlcally

Rm)SFt THE pﬂﬁ%ﬁcetﬁi@ﬂ@drﬁﬁos@tﬁorﬁmhy furdeepombtisopetdimreode
S, Creans, i mpl ant abl e dosage u |t? P|II51 lime
cﬁenansrsuch 8%, épre@ampéﬁ |89rummbwagb<ert lmsmt‘}%&?é‘ 1
dm ni st.er I may
R FrhE iRty PR AR fﬁg"ﬁ’éﬁ’gie‘# E"“n%*? Site
?harﬁ‘ﬁb!exhital éﬁ@h;&fsttm cffcthe ﬁwsnmd&pcnd@it ensdts the intended use.

her apeuti c conposition, for exanple, subcutaneously.

| 88h&f the bitdisk Gesaeesliotatedin the cbkald,eceftanmmmmmnsts of the
adapted for injection intranuscul arl cut aneo
ty L{g%ﬁlood-

inventiorprowideyfor thetantibedy e 4CHVF JragRH thereRt oA FsTe

L0t raoe ¢
PG L R TR g o
PEeFherbslity BF tHerblod-biun barrigs s0Bhatthe aatibalyomactive fragment

Sarreafcan 'eogtrr‘éc’qstgﬁymﬁ?g@@gén ke e SERgpLE BB bk titer emins
I%fqlcetp (Ejes}elearl ?ﬂ Hown’: oa&??ﬁcheﬂx@ét for @&{sﬁértm@aﬁcﬂhcules across it,

ritoneal garenteral (f.or d
qelaPing, bt mbt méted tes physital mihedsy ipiddhasedhmetipgds.and gpgeptor an
routes In ad ion, the conposition may be

é’@ﬁ @ﬁ%ﬁdéa tgﬂé% sust ai ned rel ease matrices such as

blodegradable polymers, the mer,s Jein

i [ﬁ410ie Rhysigsl mptheds %gwmgvﬁ;& gutitody or;act GJ‘H%%H&{% Yhereof

ety tlg’t b18{>d %Eﬁn hirfer ﬂfchﬁiet biire ndthemited oo diréumventieg the blood-
I on o a single dose, admnistration. of

rlﬁﬁﬁﬂia@ﬂer%ﬂﬁﬂy,aﬂ wwwmmmees in} the blgpdehrausy harrieg, g

sust ai ned adm ti,on r bh 9o @tfe brain

(reamyemoamabadepuiedl G R BnFERIE e REch o B
h&QEEiel., BabaRastRbiol et BR(Ger@f THoRdRr9: 3985406 (2002)) and implanting a
delivery device in the brain (see, €.g., Gill et al., Nature Med. 9: 589-595 (2003); and
Gliadel Wafers™, Guildford Pharmaceutical). Methods of creating openings in the

barrier include, but are not limited to, ultrasound (see, e.g., U.S. Patent Publication

No. 2002/0038086), osmotic pressure (€.g., by administration of hypertonic mannitol
(Neuwelt, E. A., Implication of the Blood-Brain Barrier and its Manipulation, Vols. 1
& 2, Plenum Press, N.Y. (1989))), permeabilization by, e.g., bradykinin or
permeabilizer A-7 (see, €.8., U.S. Patent Nos. 5,112,596, 5,268,164, 5,506,206, and
5,686,416), and transfection of neurons that straddle the blood-brain barrier with
vectors containing genes encoding the antibody or antigen-binding fragment (see, ¢.g.,

U.S. Patent Publication No. 2003/0083299).
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usual ly polynmers which are degradable by enzymatic or
aci d/ base hydrolysis or by dissolution. Once inserted

WO p00/048587 body, the matrix is acted upon by enegrES20881011491
body fluids. The sustained release matrix desirably is
chosen by bi oconpatible materials such as |iposones,
pol yl acti des (polylactide acid), polyglycolide

[oael)y NEfpi®bagd s@hods efatapporting ylieamtlbdd’y oadgivg dajgingat thereof
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aéfé%&? dcﬂye{cﬁ% fdemenaRétest inl IBQ%nsvﬂ' Hﬁ@fr@feﬁrﬁﬁ’amcles (see, e.g.,

e nat IX Is amtrix of one of eith

Ucﬂ Platent Appllcqnmhﬂ@ibycmiqrdéq 2&04@294,355)3Qr qp@llpoprotem E (see, e.g.,
Lid d d gl I
65 dptenf onpfiosiop RERARM N AABEHBSZ STl ed Tn 'hZ

S 507555 L DS ORET H ive
ﬁ'gégkﬁt' tﬂ%}'egf cl?&lsrlﬁ? Bfo%a-tb?ﬂn baffer Rdlides Bhitdre @6NRARED tlsing

Her clinical factors such as wei ght, size,
gkxcocorticajé bockbrshe alaréase pmimqabdny of merbéoqshbﬁaehbamﬁb@ye €8

sur face t|c o
DS Bt At st NBF FHBTREESE L B0 S RIRER0S, AR
ﬁ@f/@[ 1808 Bécn@eﬁﬂagtﬂ%%smm &aﬁﬁel@@dﬂem 81 UeS i Ratent [AppliBtion
e conp 05|t|on adm nistered in conblnztlon

Riiblication o aeﬁif@%g@émsn@bm ABGdirug transpPBgis s 8- U-S.

ctive substa or,. C t c
3tsnt BrptoNan ZEPUBs TP 2005 0P i3) WbeBhe nlodk 30N o
Wd&ﬁ@dtﬂ&ﬂin@é@tﬂﬂyIo‘fdmeSdrfe&Bsnorantnansfapomegcptqrs (see, e.g.,

npounds, netal chel ators i bjt of .
rtbﬁaﬁ’atgrue%ppé@awr Bybliggtian Neg2 ﬁ@gt?&%g)e and Gationizing the
APS), 1, 3-
6P§E3£95d4seul %ﬁgﬁzy%{fg SDS?QOﬂgée’@r etase activators, b-
bitors, tau proteins,
Cﬁ Msheet br eakers, attractants for

dﬁ%{ﬁ: t a Cl ea’éqcﬁﬁ\qgﬁ tgn.f: ?t%%gqg\ée%%oh%&éd%sgggﬂa@&ﬁi ) kits for

IhE bé‘t@étﬂﬂl Mr&%ﬁﬁﬁmﬁ@lcﬂﬂ%bwcthté&m@eagem conditions. These
anti-i1nflanmmatory nol ecul es

atypi cal a ych
suethodssinclude kngn—gmmu@p@gg:@l methods ﬁwgg}o& %J%E for c?etec%ng or
| Spek i don ar| p| .
HBRe pseBbThbidiogea ?%HE S I oariRe,

I Vﬂ,?] %SSIB f)ﬁ Eigp’h)é% 1|aﬁegl cggela%éxa(?nﬁﬁxoingh 2 Patient may be

achieved by detecting the 1mmunospec1ﬁc binding of a monoclonal antibody or an

active fragment thereof to an epitope of the amyloid protein in a sample or in sity,

which includes bringing the sample or a specific body part or body area suspected to
contain the amyloid protein into contact with an antibody which binds an epitope of
the amyloid protein, allowing the antibody to bind to the amyloid protein to form an

immunological complex, detecting the formation of the immunological complex and
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tau nodi fying drug and nutritive supplenents such as,

for exanple, vitamn Bl2, cysteine, a precursor of
W@e@vpssbol i ne, |ecithin, choline, G nkgo bil oPEr/US2008/011491

acyetyl -Lcarnitine, idebenone, propentofylline, or a

xant hi ne derivative, together with an anti body

according to the present invention and, optionally, a

dohRatag the presdicy on slsseptadl the ramunelogiabiéamplax diithuthe presence

and/ or an exci pient, and procedures fo he treat nent
qsfabggnse & é@qulfgnmm iR Hleeﬁaﬂ*ag‘ewgei}ﬁa &’R@X Bt OE APy

active matter may be present in anounts between 1 n
[@415]10Biolpgieal samples thps maydie ysed imbediagnasis of an amyloid-

dni. ni strati h ' .
AP 30 SRR M YRS 8 REHGA s, sl
dRMRIYebRAony @ficus,Wepsbryspinal Auidy igepHatie fhuyd,tagquédous hupor of the

and nore particularly in a range bet ween .1. 0 and
eyanighe ke oF tisswe prealksaEples QDR foman QrgEpigiSHfes neural,

L

smyleidoproptt imtosmgde may itimunoassayekno e theschufiondiearyskillin the
and_10 jt . Ki.l f. b [

b ieqitlont g e, Rafiapding i Crastriapy MagUh @l Sing arbor

%%frlﬁg%ﬁ?? R PEHRHI5-012) sy Besed budias, fd}4ldihple, assays

ration wll generally be parenterally, e .g.,.
whichawiine uslingct detegtionanétheds dsing sseerderyreagents for detection,

| histrati i ncl ude steril ] _
LRl iR AEAGo AT W EE Yo, 408 ARMpion of
fRLYARAYS ik Yol bfnpik} %i@éﬂ inowio9s/13i500 teMdeetend and Stuyver, Zrein et

propyl ene gl ycol, polyethylene glycol, vegetable oil
al C¥998y angd 965296,0%and i nj ectabl e organi c esters such

as ethyl oleate. Aqueous solvents may be chosen from
{0#6yr Fopirconsdisgiosty, tie antibedy oranysistve argd, Bmgdonal part thereof
sol ytiagns,. enul si.ons or. s ' ' ' h BEthe art
v Beaman s CrERpiaT B O Fed BEmeoRIie e
GHICES B8 ef@hplel RifravERGESintranabak tritesperitoteal; intmeerabrl,
sodium chloride, |lactated Ringer's, or fi a}%dqnglhlg. dine t
inftaastonalduieciermsushdbatiaspeeidie bindingbehygen Heantigpdy according to
repl eni sher I | yi.e LSRG Srofcin flay@dechh OgR
Bléeglgﬁelg}?nﬁ?’%%rr?ﬁ@ﬁéé%r%%gre‘)()ﬁ?ﬁegﬁg?herlzr.o Pr esgr vgt ives,
AENbEyEmtigen popRAtmtshdassted throughamiabel attached to the antibody or
antimcrobials, anti:oxidants, chelating agents, inert
gafs}@%tlonél@?gf[’%é@ﬂw%e phar maceuti cal conposition may
further conprise protei naceous carriers s

h
49417 eThesamuenaassaypisedon qi%ﬁt&g?%‘ﬁﬁﬁ“fﬂsl{%%@fyc{?igﬁg? {pbelled

%fntigens, antibodies, or secondary reagents for detection. These proteins or reagents
can be labelled with compounds generally known to those skilled in the art including
enzymes, radioisotopes, and fluorescent, luminescent and chromogenic substances
including colored particles, such as colloidal gold and latex beads. Of these,
radioactive labelling can be used for almost all types of assays and with most
variations. Enzyme-conjugated labels are particularly useful when radioactivity must
be avoided or when quick results are needed. Fluorochromes, although requiring

expensive equipment for their use, provide a very sensitive method of detection.
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human origin. Further biologically active agents may
be present in the pharmaceutical conposition of the
WO pooe/4858h dependent on its the intended use. POB0S1008/011491
When the binding target is |located in the brain,
certain enbodi ments of the invention provide for the
anti body or active fragnent thereof to traverse the
Rhtesudissaisefubar thesy ass&igrihelude merocldeg endbadies) policknak es
are associated with an increase in perneability of the
atibedien raad affniky puHiednotyelonad antibadiesnt | body or acti ve
fragment thereof can be readily introduced to the
[6438]n. Aldtmatively, the enidbastyanay bgﬁlbpl&d indiregthysby veaetiqn with

A e P AR RS A
S ¥EdfdedntiBBERS.dThe hmtibodyhasesk comfjgacsl, walnd séc&mdrsutmance and

and channel - based net hods. [0410] Physi cal ‘P%ﬁs gf
detegterhwith arlgpalied third substapcehavieg ay %{gfﬁreﬁhp Seeralesypstance

t . .
AR HinM) 6l e P e N G o i
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Sl Bthegnip ey PhceBtERRL ot Ben ot B Ripten
foig&ag{@é%@égé&hﬁﬁ !é%u@d artl- hapté%?ﬁkﬁlbww apy 9: 398-406

nting a delivery device in the brain

@88&) %‘hgs dotgrh nax? lﬂl];netrhg?}ttg/ﬁl l&éﬁ% %i?tgﬁsgsﬁdmr suitable labels

E&hﬁihrm&)ew émployed veddeortiancd with élaet presend pmnhgs The binding of
barrjer incl ut. are no Soungéa)ndard

Hhotslabils o antibosiesi figimeptianereaf b bents OBl
%%mﬁh{l& &rrﬁxﬁﬁﬁlg%()@mgo thd¥¥ o@gfﬂlﬁ‘dr? t*skﬂ*lt ih@Re &t. Typxcal techniques

ypertoni ¢ nmannitol (Neuwelt nplication
hi’e&leBd:rdmd Brikemedyrk He,ret ahd 976 écmrmpm @mﬂp 1.d), sand Schurs,

& 1 Wl el 1677 ot SRR ) o0 B Bhe tRhiade: fifniioncd
E’r@fh%ﬁﬁtt&"ﬂ?e the: gliﬂt@raﬁﬁ:ﬁyd@n@ﬁl%d,lﬁé peboddié nmztifhd, tredlimaleimide

6,416), and transfection of neurons that straddle
mmhd;d ondiothers, all bAMhichrarqincRRpsed b referenss RFRE: genes

encodi ng the anti body or antigen-bi ndi ng fra%
([e«mn eCwrent UnBuneassaystutibizp laidoubleswtihedy motho 6918@%5‘18 the

é’FﬁSFB y 1 L I\Cylgl%?efig ?H{t%gﬁzlsq élé@ﬂﬁlﬂ%&i%ﬂﬂréa@ﬁvlty with a

r eo across t
REQRA- alﬁﬁﬁbdy 3t hdsHeeh Mbleledayittbal ﬁetaétebiedabdl i Theé eetond ,antlbody is

encapsul ati'ng the anti body or acti v her
ipneferabbysensetbat hinds toraatibedips efthe @}leacn a&nﬁ Wff'd'f’ﬂﬁoc Shal
antibody is derived. In other words, if the monoclonal antibody is a mouse antibody,
then the labeled, second antibody is an anti-mouse antibody. For the monoclonal
"antibody to be used in the assay described below, this label is preferably an antibody-
coated bead, particularly a magnetic bead. For the polyclonal antibody to be
employed in the immunoassay described herein, the label is preferably a detectable

molecule such as a radioactive, fluorescent or an electrochemiluminescent substance.

[0421] An alternative double antibody system often referred to as fast format

systems because they are adapted to rapid determinations of the presence of an
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fragments that bind to receptors on the vascul ar

endot hel i um of the bl ood-brain barrier (see, e.g.,
wWoR®@/0FssENt Application Publication No. 20020BPQBBIB)§/011491

and coating the antibody or active fragnment thereof in

| ow-density lipoprotein particles (see, e.g., US.

Pat ent Application Publication No. 20040204354) or

2RRNE RRB AEEbeetploy8€ withifthe skbpe of thé prserfiitentishi The system

Publ i'cat’i on. No. 20040131692). [0412] Receptor and
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ant | bodi es (see e WS, Paken Ao
R T
BFRSIANs shAeRhéPBetivealy ttdadetetiirhatbodynahddhe sapitore ankibody, the

detection and di agnosi s of anyl oi d-associ ated di sease
SeptusTRibpdN Being HESTSRHBHRON 7K 00 § Relighsupport. The detéctor

| mnol odi gal el E'i%)% REenEHRE biedéhcRIof the
aﬂmtﬁch%’fvﬁ'/?qﬂé c%%‘%&%%%g%&@n i!jlx%gﬁ%glﬁsaﬁgﬂs gr in e?n
iaftiSddyrar@OAe biridenich atitha} tHel mreseasd of the analyte.

anyl oi d- associ ated di sease or condition in a patient

Ne Behignedohy piedeanbitagses hechidenbucspeat imited to, microtiter
bi nding of a rmnoclp i

onal antibody or an actiyve f.ragneni.

tphasess st tubespl Iecﬁwtw@edflam%ﬂﬁ%q{ EE‘PB?’S? ang SHAEs Which are
sappl e or. in. i b fifimi Z0gke MnfunBassayp Method
&eq@%ﬁnftﬁ?:ﬁsfggi/ﬁ%ﬁa*?&g}lﬂﬁgd ardglnbgﬁgéect ed tqy(p . e
qePéaiplink AatiBodi¢stodolid pheses aierdlsn wolhknown ¢g thesgskilled in the art.
anti body which binds an epitape of the amylqj
Mresesentish  BUPREF HROTRR PESTY w8h g Agofo ‘kr&é&%‘rl&ﬁebfeélulose
B glakgﬁﬁél% %&*Bﬂiew%% elyeridhs KAEDeei emPiiyed s slid supports.
the 1ofmation of the imunol ogi cal conpl ex

rrel at | - Rfkit foe detecti loid
A e e
ashsted th Hbiological sampleeosmpnising acomppsitioniag dpbrsd gheve. Yforeover,

ar ea. . o D .\
the present invention relates to the latter diagnostic kit which, in addition to a

composition as defined above, also comprises a detection reagent as defined above.
The term “diagnostic kit” refers in general to any diagnostic kit known in the art.
More specifically, the latter term refers to a diagnostic kit as described in Zrein et al.

(1998).

[0424] It is still another object of the present invention to provide novel
immunoprobes and test kits for detection and diagnosis of amyloid-associated

diseases and conditions comprising antibodies according to the present invention. For
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[ 0415] Biological sanples that nmay be used in the

di agnosi s of an anyl oi dassoci ated di sease or condition
wW@e@9/048587 exanpl e, fluids such as serum pl asnBCT/US2008/011491

saliva, gastric secretions, mucus, cerebrospina

fluid, lynphatic fluid, aqueous hunor of the eye and

the like or tissue or cell sanples obtained from an

iHAHIpPEBes URE aitfbJiRssra2é dirédtBi ot indiddcilly attacied\ta aGultable reporter

ti ssue. For determi ning the presence or absence of the .

molgtwece. g5 an engymepra r@&%}l@l&q ylhertgstkardacludesaenptaings holding

t hose of _ordipar k [ r; . . :
TR ks p RGBT SLatedt g o e pRSertitventiSH Af HtBtl i for using
th'&ﬁﬁtﬂfod&@?ﬁf ﬂkq)luypcisble‘ﬁlbmmg tﬂ)%@dﬁiﬁ@r&@tor‘fm d!aa used

) . N ut
i%w??@pp]%p%xmsaqanp ge G@EESMS g}lgthrg%tlgtggfrgenpal npforglec%f complex
, . o , _

5 ik pRendsdr 3056 cB R e TR bl TtoRUes it presence
a@bagrreiof amfytrid prdeipl €, gi ven in W96/ 13590 to

Maertens and Stuyver, Zrein et al. (1998) and
W06/ 29605. [0416] For i ' agnosi s, the anti body

or any active and functig?ihkggﬁtgthereof may be
ﬁ%ninistered to the organismto be di agnosed by

{eht9ds known in the art such as, for exanple,

i ntravenous, .intranasal, intraperitoneal, .
[025hc Ehedpvalopment S8q PrspaTedon] et Bienglenalanipody ACL-01-
ABEA [hdtmdd HEDY 218 HOOG0r SRR Q) 168N thdubRotfike
Inventiron with an eptitopic region on the anKI0|
gpphication)imgesoribed in Cohpenaig dppdipAtion EB6A 02 702 &)filady2 522005,

etected through.a | abel tached to the antibody or a
gﬁrﬁ’&#%ﬁ‘aﬁo W ghaff’cwmﬂ%ﬁ?“flﬁi’i’ffpe’f‘ﬁ‘éei nMrunoassays
used in diagnostjc_applications typically rel n_..
(4261 | Stybsdoma eals FEBHIGaPaodwsTEmE R APHoq el dptody ACK
pp.%q%zg%gﬂ “mEIP%Qd @t@tfsf 1% HRmahfRATY Mtibddy, RBroughout the

abel l'ed wth conpounds generally known to those
spplidatin) wert kiepaxited i0i dageinbgr 2005yimse;pendinigGppbieasivaio

%ﬁgé&;ﬁgé S\?ﬁg ﬁ\;&#ﬁﬁéc@g |%%§12rtblu€g??r? Migé&géa%ﬁineélsund Zellkulturen
GRBIP(98MZYGh @rﬁnﬁcﬁﬂigz(m@@fésodeﬂwagmses 8 PadBaanichweig,

[ abel 't ng ¢an be used Tor alnost all types, of as

andenthe provissanswditheBrdapsst Featyrad cgb\fﬁn@ga@swn|nak}%§@y§?€2750-
particularly useful when radioactivity nust be avoi ded
(0420 e rH yhridoknarcells wese enlmrretbindadlbeeuoliomedified Fagle Medium

SIS Suprl o el i 107R el B P alncbities ve:
‘éﬁ&ﬁ&ilhp@trém&xhpaﬂ).eﬁh@ﬁs%ff;b of thet dn€ibed ppdysed wad ¢hbeked and

nonocl onal "anti bodi es, polycl onal
found to be mouse IgG2b/kappa, as expected.

Assay

[0428] An ELISA for binding to Amyloid Beta provided a reliable measure of the
potency of C2 antibodies. Positive control antibodies, murine FP-12H3-C2 antibody
(Genovac Lot No: AK379/01), and étandard Chemicon antibody 1560 (Lot no:
0508008791).
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anti bodies, and affinity purified polyclonal

anti bodies. [0418] Alternatively, the antibody may b e
WO 2098048587 | ndirectly by reaction with | abel | edPCT/US2008/011491

substances that have an affinity for imrunogl obulin,

such as protein A or G or second antibodies. The

anti body may b e conjugated with a second substance

CRSIc 8t IRpAB bonktaht Regiadiel | ed third substance having an

affinity for the second substance conjugated to the

[0829]00AY imfrhe 61% krSoruftfentas ho@ditabie Yorthe cimidhlgibedy

to biotin and the anti body-biotin conjugate detected

wsilidgtel thseklested humiincopstartiregion 401 e heavyi ¢hajmwps/humaplgG4,

SRR e SePE AT A5 R E UG i o11at er
Pr0).| ThRRRREGNSthbilices thE OtdrRhaifl ldisudphide oordi andrprewdnitd the
inthe art will know of these and .otger sui tabl e

fompatien ofhatfmategulss that Ay OFeRr 1N MalYE BYBah {prcRasafigns. The
r ndi ) ) .

BiBRR0 ST T he R RIBA B s HIFRS, hARANE érinal ysine

tegioved s The sajuentes of humae conssantwegipnkHolgi4 SertProsad diman

ordinary,skill _in the art. Typical techniques are

Karpa-3rp giyep iy SR&%B&Q% a.nda.“: feéPecé‘l"él,ylgm (din.

Chim Acta 70:1-31), and Schurs, A H_ W Eéc et al.

EsFmpled | nClaningrand Sgquencivg of Antibady Vagiable Regignd.

mentioned in the latter are the gl utaral dehyde neth%g,

[0480pe Mot RINA s Ipoeparadifzomidal @1 ybaidomacaligi(ongrid 75 tlask)

t.h , ~all whi ch .are j I
herafi QPesnBiNeen ranis (LR LEBL "B o gt R oL water
ad {;I%Eﬁé(d sehhod, fa%‘roé’eeéﬁ.?tﬁhe dohdifoikidanediom fedmahe cells was
analyte, wherein The antibody is |abeled indirectly by

raaiotd end y sannplh vsedsfor desting in thegaiibediaactiviy apRyn
| abel ed with a detectable |abel. The second anti body
i{G431] ef\gr atd Y oD Ahaerelpirepised usingiraviersd tiagseiptasgavith mouse

bj f which th | : dv i der.i
T2 b conpAusoion RREToRBL o are S any S HBiikEsy PR
gnﬁvttn'g%ﬁgx{% SEHLi 428 sd RRRLEshm &S C IRE atipliFib@ DN ASware gel-purified

e anti1body.” For the nonoclonal antibody to b
QndSRfed Mtd e wesapGas® T Baxy (Beimega).t The Viiapd|Vy ¢ones

v s (R RO B g Eona
ﬁg@eq%? df §e'i'ec{1&?cl%{@?ﬂ@?&ﬁ§@éﬂ weafbmbed DA 8kquenting. The

I's preterably a detectable nolecule such as a
nectitioas bf the cofplomesargydetsrmimingtegians CRRS) inthe SeTHcBAEs were

ek U220 b SHERLLY Sl i b, 199, The

numbering convention of Kabat for antibody variable regions is used throughout this

application; hence residue numbers may differ from the strict linear number.

[0432] The DNA sequence and deduced amino acid sequence for mC2 V is shown
in SEQ ID NO: 29 and 27, respectively. Four clones gave this identical productive
sequence. A non-productive aberrant Vg sequence that arises from the hybridoma

fusion partner was also found in a number of clones.

[0433] For mC2 Vy, two different productive sequences were isolated. The mC2
Vi AF sequence (see SEQ ID NO: 30) was found in a total of 29 clones, with 14
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systens because they are adapted to rapid

determ nations of the presence of ananal yte, may al so
wheooendseyed within the scope of the present |PUBENS10081011491

The systemrequires high affinity between the anti body

and the anal yte. According to one enbodi nent of the

present invention, the presence of the anyloid protein

sirigléibdse pairtBanges iim ghdivigaal iclafes amhe hrﬁﬂ ¥s B smobnce was found in

specific for anylqid protein said alr
sintal BBFiaser.F EPEHRERIPEHREd F ORY HGuBRIc it the other 3

c?(ﬂ'#e's l%gﬁ% vafBflorisn @is" g 1s‘Hos§lﬁfthzR§hése Qfm@&t\l’gﬁ%b&&n'c& arose
erre ereln as a "“capture anti body
asanaétifacadf thmPCRmﬂ)yplchatlbm Arremeproduciivenbemant danwhsealso
used ei fher a cgpture antjho 0
Shianesbitgm the C2A3RGAPER R B Aoy Brefinh ¥ YabSfjpining
i nvention can al so be used as both captur
0834ict moramtp@@wmnteog@ph&thp soRediaRa MDDy v bimeric
g? {' ]gnj 108 vxmél ol b e@éﬁt'\ﬂﬁse&ﬁ&ﬁ:ek‘ SEP ahd'B combmed

& an y san od for detecting anyloid
Wi’tlﬁ)tlﬁi MCR Vg te bermested dor ﬁhleccbrrgq:tcaahbodmaqﬂmtb'n this
nethod the analyte (anyloid protein) is sandw ched

MEEVE t heoalitt @@l oftOhinikaiyAatiBodnGenept ur e
ant ody, the capture anti body being irreversibly
0‘35?& W fthnOdHiReAc 8RiBddySH PE Sidst cdifot #61@¢ t@sists of human
nt| ody would contain a detectable | abel , .in order
cahstant fegian émpsccbgemuen@(orm@r aniyeep) ¥arable oS %*Hmeﬂc
resen
o reaadSfNeEy SREEL D A ARP i Fmet O St e afizble
Pe%xor@h‘é(@ﬁéanHerﬂiﬁﬂdﬁ§ecohﬁ§'tfot wieas aafonpol arsibpdy neantlgen binding
magnetic, plastic or glass be and slides which

ways with the sameraftector dpnetigns P%‘%H’Sé@ﬁ?e%’&a’@’n‘? gsion
oas Be hsed16 linviéstigate

RS 257 Bnplsbd O o Ror GPURO G, el B Ee bibdngninste

ﬁfetphaM'i&@kirme ahd pthea pmpettms off theJumuanscomatant segions yith

as nylon, ni trocel lulo ce se acetate, glass

referepee torthe prticplap kgt do '&Fﬁ'ﬁ@?‘é‘fhave been errpl oyed as

solid supports. [0423] The present jnvention

104341 e STWwachimgris oot ¢l@1rk?)fpr9s(§}ond@cg>5§ VR SRy tlrl&ﬁ%%d consisting of
g‘b%g’lglf}# Br ARV d’é? a‘f@tlgﬁ%@i@h@h QIRIRG IHi1pG4 dSer-Pro) constant

i on as Mor eover, the present

irépiemin BB ek plessiers veaor piy gpat This isbasgdh 0B PSY 7 {(Muhligan and
in addition to

def i
Bsrprioshbag gl PRTRL e Seh AR o e on i pfbterial cll,
3 @t &@hé‘@cﬂ%@febﬁoﬂ‘irﬁ mam@fafiaf célls, gnathhe heavariiain

tic kit known in the art. Mre sp§C|f caIIY i
tilmenunaglobnlin enlmnlcetf rggiont genomir sepsaes encrilingthe constant region

dgeerslg guluP §94b po y sgqueetncgél Th(e]}%‘gig} chain variable region for expression is
inserted as a HindlIl to BamHI fragment.

[0437] A chimeric light chain vector was constructed consisting of C2 VK linked to
human C Kappa constant region in the expression vector pSVhyg. (Hieter PA et al,
1980) pSVhyg includes the ampicillin resistance gene for selection in bacterial cells,
the hyg gene for selection in mammalian cells, the murine heavy chain

immunoglobulin enhancer region, genomic sequence encoding the kappa constant

118



[0424] It is still another object of the present
i nvention to provide novel inmunoprobes and test kits

WO orvgestsert i on and di agnosis of anyl oi d- associ BACEUS2008/011491
di seases and conditions conprising antibodies
according to the present invention. Forinmunoprobes,
the anti bodies are directly or indirectly attached to
r8gioH igbRAf] ihERaingahe RBbRGAhEncee afd SVA0 pelZA Kequbnces. The light
radi onuclide. The test kit includes a container
chainavanigbleregion forcax@ression poigsetedasadiadhy tq BapFd fragment.
present invention and instructions for using the
[0438] b ok pressicor cassuttep forphe musine §i2ndHragd (VK sequenses were

rotar1to Lm a nol I
SRt i pdsRich Sf 5 R SRt ir g PRl et ddfae,
195&&3 B A (BOFRAAE iMhunbobiliAPRnYers atd @’ommﬂ@g sequence
correlates with presence or absence of anyl oid

ipelodisgrihe spliarmitEand itonisgausnFeAsEIe thﬁée%véﬂéﬁrﬁéﬁk angh¥K-

ti C I
ot e g RSB A LRRF, TRTDAIE Syl W qfihimea
B&tro@mhfwthetvuﬁ AdPVK ¢atheashjmersc elgsessidnedtcions. C’ﬁhepBNak agl
application EP 05 02 7092.5 filed 12.12.2Q005, the
amige |agid seguepcespi thg VR apqqyé(r BHeEs e eﬁépgpﬂo%gassettes are shown

lmaflgl[rggfgn 4b0426] Hybridoma cells FP-12H3-C2,
ucrng nouse nonocl onal anti body ACI- 01-Ab7C2

éﬁ?%ﬂ%ﬁoﬁ%%‘eg%g“ﬁ?éh?u on&zI wer e ggeéggl tcédagt Ilbody,

nber, 2005 .i,n ¢ endlng application no
'gg 26?6‘32‘5%”?%“’?& #Beut sche Samm ung von

Kidbine (RGO CCRASE ter ptibP B Svish SIS0 Sk ChRREjobelin
G&émg Bfous A M%bﬁineh%&um% eahl @allextion of nitedl Cell
cess on no ACC2750. [0427] Hybri doma cells were

Cultbres,dtbrion UDQI(B@(A&SE Norfsd 105030 Eheheavyrandight ehainpxpression

SSHRUD T B TRt 110 MR <Pl B HrRFo Tt Plopics crmposing

{2 g&ﬁekw&)é sBIERE G2 Dulkscs b MddifledBaglE B Wieditm (BMEM)
nmouse | g&b/ kappa, as expected. Assay [0428] An ELISA
Sunpléshondédnyith d Opérfoitsl HoBee aerBmOFERIO-8 Hedm| ppephenolic acid and

FER A S P Su e BB S g Bt of
antibody by ELISA for human IgG. Cell lines secreting antibody were expanded and
the highest producers selected and frozen down in liquid nitrogen. The best
producing cell lines for each antibody were expanded in medium as above but with
only 5% FBS. Chimeric antibodies were purified using Prosep®-A (Bioprocessing
Ltd). The concentration was determined by ELISA for human IgGx antibody. The
antibodies were also analyzed by SDS-PAGE.

3.2 Transient expression of chimeric antibodies

[0440] To expedite the testing of the different chimeric antibodies, transient
expression was used to produce quickly small quantities of cell supernatant containing

recombinant antibody for testing. The mC2 Vy; and Vi expression cassettes were
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(Genovac Lot No: AK379/01), and standard Chem con
anti body 1560 (Lot no: 0508008791). Choice of human

W@ 848587 r egi ons [ 0429] As i nmune system recrRCT/HE2008/011491
is not desirable for the clinical antibody candi date,
t he sel ected human constant region for the heavy chain
was human 1gG4, nodified to change Serine at position

PR fdriedth GebtbRIAsEEE HEDNA3Ar GhviiBgdhfboshsEat expressjon. The
This mutation stabilizes the Interchain disul phide
leawy chainl vpeter mslusled pdiumsn Jg6i constant region. Fhe ight ghain yegtor

FRABOSES Wil kARl oot R ond BohhRERYRIAI Y mEDYy B were
RerECechaveith REC2 ¥k fiito Aumansimteyorderkidady (HEK 298) oeliowith
%9%;%9338%%2&5@ o fegencsat p: JTE68) pecd et ivd potpol
%gﬂg&n By %%%u%p.dc%&ﬁSHa Rddiat HR ﬁat}%é‘{ed\/ﬁ'éﬂggkll% days

RNA was prepared from3 x 1
hydrtiadsfeetiore | Tlse 4ot Bf antibddygseduced wag deteemizied orELISA for
RNeasy mni kit (Cat No: 74104). RNA was eluted in

wantihodychecked on a 1.2% agarose gel. The
conditioned nmediumfromthe cells was retained and a
Eaamiple 415 e Adtivityr of ShimeriaC2 Antihediesody activity
assay. [0431] VH and V CDNAS were prepared using
Hvacthiry of ahimario€2gatibadies prodeecd byQramsient teapseCEon
region priners. The first strand cDNAs were anplified
!P«ﬂPR Safiiphg of coadigenakmediunsfrgmatansiegUeanséecpien frrthe two
h

P BB S R IR 4 e
TheR&RIS Qfeﬁhg %giimé f1aP BeRENOH APfis ihee8freét sefqudnike. The C2 Vu
expected siz PCR d

y and the DNA sequence of sel ect\gd
WRI0R & detimerit astibduly tindsowell suthprEsay s b CA Y n Hite Vi does not

| ocatiops of th enent ar j 11 DGk ' d good

boRapy Pindite st e REy s | A HRELREN At hed goo

EP‘?mﬁﬁ%! St BIAGIRSYhE POHEBE Bfurinka2adntibAd e supmllied 968 19w. 1t should
he nunberi ng conventi on of Kabat for agA' bod&y . tibodies

\bemiotsl thatrzedjiffsrent secondary antibediyaLemplRy E&Sﬁ‘i‘ TAPHA

hence resi due nu . ' &nfibbdieé with human

e e g Pt G Rmd € CRMICREOAE] wih P

A Santebions 84 UB Esultoare MG2divéctiysostparable. riCeRliemdNaedium

29 and 27, respectively. Four clones gave.thj

eom thesah hybidro P aigfauntio S AERoERIT M I gssay

aberrant VK sequence that arises fromthe hybridoma

4.2 Activity of purified chimeric C2 antibodies

[0442] The two different C2 chimeric antibodies were purified from stable NSO cell
lines as described and tested using the Amyloid Beta ELISA. The results obtained are
in accordance with the results obtained with transiently expressed antibody. The C2

ChVH AF/ChVK antibody binds well in the ELISA and the C2 ChVH B/ChVK
antibody does not bind at all.

Example 5  Design of Humanized C2 Antibody Genes

[0443] The mC2 Vy and Vg amino acid sequences were compared to rodent

antibody Vy and Vi sequences in the NCBI and Kabat databases.
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fusion partner was also found in a nunber of clones.

[0433] For nC2 VH, two different productive sequences
woee/0isset at ed. The nC2 VH AF sequence (see SBETT/DSNG@B/011491

30) was found in a total of 29 clones, with 14single

base pair changes in individual clones. The nC2 VH B

sequence was found in a total of 8 clones. Five of

S.Da5gnd Giaiesariane régdien maj ority sequence, with the
other 3 clones being variations on this. It is

Rﬂﬁﬁjf birfe Efb@&st Hh?&?m%hé@ g 1Mid Bns ESIHTICER ishs Loass an
artitact of the rrgllflcatlon A non-productive

WUI’-&hZOlVESQkableadt gb 19B9)i Gl tWp aminmacidpdifles frogbips germ line

d i but Gt
FRGah e PO gOREish R CBRED, Mffuré httnd Sftofis vifiiblar, but
Y61 idétRak BediRht & ar Toumd OScﬁ&ral\lhaee 21 ©eatieat CRRI2 arhbldemmcal
different V Hsequences, AF and B, conbi

W t
ﬁ‘muwbut @e@]Kkaé@G?o‘ieeﬂﬁéo be PRigue. Hift eﬁb& gle ass1gned to
!%tvsl Fér&)gw . §o§PB 89 %?H@I‘VQ‘;S faPétHFrrth&l fety BR€¥% more

urranC|rrer|c antib yInItS nost
eOiTHRRA ih SigBubgruipsindicating thmt this tasiewntk resigivo mayl henm@ertant for

to murine (or _other non var
entibasyj astininy-i Geﬂly%%‘v‘i"lﬁg 5“%.1 &P hgg#@ 1%9 es hIOPNgttPat genes
Er% 5.@%(‘ PRRLIT QR thB gEsttrHﬁcl? Rfrrrﬁeﬁ WaCorlk &1, 1 994)0 I$equence

en‘identifire second for use as a control
DRK Bodgether with nlgpelrudmmbrqggmdéw Sverg seleetpd tcggﬁqglde the acceptor
effector functi &n 3\ utili 4} ng t he sanme secondary

JRMENOre SEGUEHERSHP “Q*amﬁ% i®2ed or engi neered
ant i bod and al so_may be used tp inves t
ﬂmﬂaazygw Ratanizany roeaBmehs gem destebed; Cofi VR I ifsists of me2

t alht\leﬁs:ld)rﬁer 3 and 4
S PRI S oo honidp s o

Qhﬁmﬂ: esiduesisivebeere mttstiitedinghe GADERQES AlPosisions 45 o §7 or both.

f nC2 VH AF VH B ;
o%ﬁsgtg@ 48R3y be Bx)vnfgﬂ dn gtmp\é%éx&atgxﬁ %01[1 g&?ehxé)fr tgé gi‘)()ﬁ@ Residue 87
é? %cg{ef3§mhterf-ﬁeé 8f ihe \BaSRIOVR ﬂomSMs( Wllhleielf(ga thesndesidues may be

and includes the anpicillin resistance
g@nmaffmrnwiltemconfﬁmlmtbé@(il% cells, the gpt gene
for selection in manmalian cells, the nurine hea

cioai6y i mpmtlmwndmhmnhaémaV@b¢@nna<§‘elﬁdh? Eg%téé%’élrf&aénewmk

g@&%gg%ss rc])%qgg ﬁsé\é@;g 19‘5%53.3 ;&g }gé'}glgg%ﬁg%dﬁgéﬁerﬁes with mC2

egg gz?.é'né’é" ahd withSBPKes aﬁ&hamlah oxl.Wo Bar | fragment.
§ chinmeric light chain vector was constructed

C?B%&t\&r el varinb¥dSegionced to
[0447] The closest match mouse germ line gene to mC2 Vy AF is VH7183, Locus
AF120466, (Langdon et al, 2000). The comparison is shown in Figure 3. Nine amino
acids differ from this germ line sequence, most being located within CDR2. Mature
murine antibodies with identical or similar (one residue different) CDR1 or with
similar CDR2 (one residue different) are found, but none with all three CDRs
identical to mC2 Vi AF. CDR3 of mC2 antibody is unusually short, consisting of
only three residues. However, other antibodies are found in the database with CDR3

of this length. mC2 Vy AF can be assigned to Kabat subgroup MuVyllID. Residue
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human C Kappa constant region in the expression vector

pSvhyg. (H eter PA et al, 1980) pSVhyg includes the
W@epoidsBT n resi stance gene for selection in bBCT/E$1008/011491

cells, the hyg gene for selection in mammalian cells,

t he nmurine heavy chai n i nmunogl obul i n enhancer region,

genom ¢ sequence encodi ng the kappa constantregi on

QGTen @IV 8 ¢J rdthen thah ke M@ NEAbA N candaed dRDis[taghe than
sequences. The |ight chain varj ablqe regi
u

i
theporannd Ro indieating dhat these dmmewgrk &est eﬁ&lagg*{%lnnpprta@frﬁemnﬂbody
a\t/& e Cg% LS With ﬁ@l%ﬁl?%&%’? llé@éf)}/{ sggudéiﬁ‘{i'éé ﬁl%vv@%hé("g'eﬁé’sdﬁom

uen es were const fucte on of
sub g@lﬁp 1 H egielthe besti match domgCR2 M. | &f&]demce@@imlogp@pt with the

| eader intron and the rine i ul

haRing reEIom HRHG "G SEISHER © IR (HE SEAFRIEL femelvegf sishigheps for
i nce, using the vectors VH PCRI and VKPCRI
th@h{n%m?%?gg (Ri echmann et al., 1988). The DNA

[Iﬁﬁﬁ’(ﬂenﬁo r%?naﬁ%ﬁ' n?e ué&e?@e%)&és%fedf @2I-fuhﬂ-llvu)rﬁf§@s AmnC2

sron vect or s, am no
Vi AW GBRS Qﬁmeﬁ%améwélke fidhh Bﬁd4\ifﬁ ﬁaﬂk@ linrvetsmns 2 3 and 4 murine
eXpr ession cassettes ar hown i.n .reS
IERAH 18 eSS BribeTRRENPE HREFD0 45 08 of both

Ilg%gi)c{tfesﬂ ﬁrfrdrﬁ]%v%d'ﬁ Bl Galc! donfabsin Mﬂﬁﬂk COres didswite el Vi
I'ne for

expressi on was NSO a
dumain nResidge B4 uialyr’oepnwducd imsuppersiag thesanfermasion £if g CDRs.

Fisrrlore s b e e e £ i e il MR ntinge) bl
h t f

L%@ﬁ‘bf; exé’%&%ﬁ%r?soaﬁ@r” Wi thee pest B Bbf R yhimgﬁ
ene %gg&@wnqn%bgepco s Modified Eagle's

Pdl um

suppl emented with 10% f oet al gow ne

BS 250 ng/ m
g%‘?‘ﬁ%g }l:lpg ?ﬁ?‘iﬁi qﬁ;‘l og‘géﬁﬁ%(?’gcgg@eened fg?
Bl eV e g Bl o8

Bl &hping PR lr'é‘c%hﬂnﬁdiio@@ﬁ&fé eafiﬂ:ssflbn') zassettis\ior the ch1m|m<n|antibody,
nitrogen. The best producing cel |l es for ea

EBICHGOAFRBAE 2LpY nere e gl R BAEE TIPS fe Framework

onl. %,FB n h d
e Ry B R SRRy e e

deéaipassiag t}ttyregithtb boaltdredreThd nthanined Yadyd Virgxpression

%Qstsiat?eosdplrgguc\g’ceirv%eraelc one qgtlo pﬁféj 1 33 Xndsfgs enfo‘r(e;%NA sequence was

confirmed to be correct for each Vi and Vk. The modified heavy and light chain V-

D

region genes were excised from pUC19 as HindlII to BamHI expression cassettes.

These were transferred to the expression vectors pSVgpt and pSVhyg which include
human IgG4 Ser-pro or k constant regions respectively, as for the chimeric antibody
vectors. The DNA sequence was confirmed to be correct for the humanized Vy and

Vk in the expression vectors.
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3.2 Transient expression of chinmeric antibodies [0440]

To expedite the testing of the different chineric
W@Rpiovloessses, transi ent expressi on was used to PeDUSE8/011491

qui ckly small quantities of cell supernatant

cont ai ni ng reconbi nant anti body for testing. The nC2

VH and VK expression cassettes weretransferred to

EfsthpleS] bagRprasioncdiminized Aritibagies) for transi ent
expression. The heavy chain vector included a human

7. 9GEeRSG &N 186 @Bl Iikbe |1 ght chain vector included a
human kappa constant region. Both nC2 VHAF and nC2 VH

o i ¢ . , focted
T B e B anstecte
it NSO rcolieby Elattrogmraticit 68 for dhe eoxpatessipntas’ chimery mttbogle&
uppl | ed .the nuf acturer.. .Condi ti gned diumwas. .. ..
R Nerbg o LRRY G54 458 0 BT tRF Rl bocics
@m’eﬁﬁ ectPk fROdY cRinfGCREbY@S TIed Surifidaemtibydiet WSk analyzed
or human TgGk anti body. Exanple 4 Activity of

o EPSEPAGE2 Antibodies 4.1 Activity of chinmeric C2
anti bodi esproduced by transient transfection [0441]
F2rMransient expeesdion afitednavetidantibodiest r ansi ent
transfection for the two different chineric antibodies
K@SQ] t Totergedite tekttngrdflthAdiffererhihnnianized & pAmgd bk dorBauets, the C2
he results clearly indicate that aaﬁhe C2.VH ,%\F is the for
bumeriged Yo q0d Yoeexpronsionsasaetioryess alsotrnstared o e YesiRrs
i i . bh zed CP®R dafétructs
Bl biesiith 166riBa i secklpl 72 ticTobi ldntacd CDTR caftr
@Rd Eetranyiedtébath shootethego &2 Vi nonstryct inte HEKAAB sellpySimilarly,

the purified i(pe C2 anti bod uppl i e .
ibhea SRS iR RPN U SE R Bt c2 v
WBSstRIPInRY BEK298 ckle ObAdifiSndlthedion wss hiirvdstddeomeuabiethree
constant regions conpared to the chineric aqtl bodi E%y ELISA

dayshaftantmnsfection. hhe anaguns o antikpdypEoguced wag dgtegm
directl onpar ahl e. Conditioned nediumfromthe C2
rﬂg}%‘ﬂ}%ﬁ@ﬁ%ﬁ 8¢%r found to give a good result in the
assay. 4.2 Activity of purifj chinmeric C2 anti bodies
[Exanmle $he AgBviEY p?@nmm@l éﬁ%"&m"gﬁénti bodi es were
purified fromstable NSO cell |ines as described_.an

d
t8eb HetivigsifitgimanizahG? entibadies-prodpesd bytransierd frangfecnion

obtained are in accordance with the results obtained d
ViD458]t rSexsplesiof gonditismed swadivm fiopy thy tranpignidgansfpgpion were teste

e Ao Bee ¥R A i ndshied SbthiABa Elehrifiihed it fé humanized
VH constructs C2 HuVH AF versions 2 and 4 are functional when combined with the
chimeric C2 kappa chain, and are comparable to the chimeric C2 antibody in the
assay. In contrast, the antibodies containing C2 HuVH AF versions 1 and 3 combined
with the chimeric C2 kappa chain show no binding at all in the assay. This indicates
that the substitution of the murine residue at position 94 is essential for antibody
activity. Antibodies containing the chimeric C2 heavy chain combined with the four
humanized C2 kappa chains all showed good binding, comparable to the chimeric

antibody, in the ELISA.
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anti body does not bind at all. Exanple 5 Design of

Humani zed C2 Antibody Genes [0443] The nC2 V Hand VK
wW@piono48887 d sequences were conpared to rodent BEC/UR®O8011491

VH and VK sequences in the NCBI and Kabat

dat abases. 5.1 Light chain variable region [0444] The

cl osest match nouse germline gene to nC2 VKis bbl

&QWVWM;S@MM €2eintibbdied 999) . Only two anino

acids differ fromthis germline sequence, both

ﬂé) eﬂlgﬂ't BifreRerft ARk anizeVE2Udr@ibbdies BEmpAsihg allicembiMatibns of two
but not identical, sequence are found,

Iﬁmxamadd reavie chaing arwhfour humapredliglht¢hpins vrere ppr itgdirom stable

et ﬁmheﬁgaésg?s S AP 8
| S t t ;

it ot S0 Ry e 8 ATl o
Qe P Hela ?ﬁy thaf canthivags ¥ndsddies! IOF th&OTIRIVER Antibddies, C2

uman ger ine V sequences shows that genes from
Huwgmupvmu shows ¢he brst biadingrastivity.fout thig aprrquamptelt 2 fold

9 DPKI
redyehomRs L chinranisicaRrpTiRggy C¥ CHYHAS/CYRD C)
memw@e&ueny esfolipto fikefoldiraintebebnyiared @A#S Lorftmlr The
humani zed VK sequences were_desi gn cons,i st
aftivits ofkhCord womaﬁm&%%u‘(ﬁé ?bp‘gz ?@“gﬁ Hets anized
|
il BAESRBRTT PR b BSeries 0 el mgrimacian

BRfSur aBﬁBbdiB@aréﬁ:lmyo ki dontrol etenhetin astiplyrinithggassie
conformati on of the CDRs. Residue 87 is |ocated at the

iFYafif180e OMobiffcavions s/ CORIO2Z®RI Ns. Therefore these
residues may be critical for maintenance of antibody

@'PB hki)f‘cﬁrﬁ{] Il?ﬁn%éaﬂeu@?mand changes that have

I ght Tthain framework regions are

3@% | 0 J&Q{l %%&%&9 ARSI shafe the §arﬁé‘ (CERIZEdaquence

Nnces W sequence, and with DPKI 5 and
RURWSNREIS”) abthe G:—bam;bodyailtrwwdqcmﬂéo tesywhethpoGRRL2qeuld be

;'B&igga A R S 8L LS ARGy R VAR d Sorkeive
Cﬁ%p?}%ﬁ?&r\wéré sSIRENLE: R oK Gtip&sitton H0 med Suforr 1o aposikion 53. The

omthis germline sequen nost bei
| tooadl echative RIDRICDR2uenges @rq;therqefore “R'VSNRFS’p cp‘q(VSSRFS”.

These were incorporated into the murine Vg sequence with no other changes, as mC2

VK-R and mC2 VK-S respectively.
9.2 Transient expression of modified CDRL2 antibody

[0457] The two C2 light chain constructs with modified CDRL2 described in
Section 11.2.1 were cloned into the light chain vector for transient expression. Each
was co-transfected with the chimeric C2 Vy vector into HEK?293 cells. Conditioned
medium was harvested from cells three days after transfection. The amount of

antibody produced was determined by ELISA for human IgGxk antibody.
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muri ne anti bodies with identical or simlar (one
residue different) COR or with simlar CDR2 (one

wo ewpdess3di fferent) are found, but none with aPCT/UR0e€011491
CDRs identical to nC2 VH AF. CDR3 of nC2 antibody is
unusual |y short, consisting of only three residues.
However, other antibodies are found in the database

%M'&nﬁ@%f@i ahlibadyl vl indodiffdd’CHRBE can be assigned to
Kabat subgroup MuVHHI D. Resi due47 of nC2 VHis L

[0a%8)er SdhAles bheorndRidhed PHedNin Yonf e tF@Siefti®ardfectidn 8f mC2 Vs
rather than the normal R, indicating that these

w:tlamdd’rdd CRBLA sembined Vbxéh Moy b arere tfested amthichdmyloid Beta

. ne_VH nce
s tisre 53 R0 R Dok g PUTRR PR 8% B EQHER 56 e
dmheﬁc Co ranﬁsé’dwlmdlé‘amganmhaﬂ'amam etddeficatiohéitd OBRL2 chosen
human J regi on HUIH6 was sel ected to provide the

%@@maskeély afedohk agbiyafdeesantipody protheastay zed VH.

[ 0448] Four humani zed VH sequences were designed.

KXdinple 10c oA ffinitysDefermdPati®A\F CDRS wi t h framewor ks from
DP54 and HUJH6. In versions 2, 3 and 4 nurine residues
0459 bEenssesbtheibindingispecifidity ahd affevityr &f mougedAGI:WIRAbL7C2)

Simersl AR Sensared bt (AARUHERD, AR IR 35

CDI%é?ﬁ)dnréH %Eﬁﬁ%ﬂoﬁ%&of ith RebribhRrEATY MhdrRhd tigeh ilhARdbilized

Therefore tthese residues may be critical for
orma OMNelripeBACARE. REN téshneliogy utlﬁm@pngqsen ﬁ&ﬁeﬁﬁﬁiﬁ@ index

3t BRI, e, B TS LRSoNGEY BB on

298 BintiAg Rietdctddubypsur&ee pRsinoh @eh»nﬁweE(SPR@éﬁm]seﬂ@t
nodi fied variabl e regi ons were constructed by

t he
refaptiee omdhe surignsi Mgaber ofdhe signaldandtics oqrﬁgte and Off rate allows

@ﬁ %ﬁ%‘n bo%égeﬁ\g%{?er?ovr\}é eecusgaélﬁlgg&qﬁh %@Eﬂé&?%e Sohcentration

SLdrBede asal Wwis inhke fange®R0I08 uMguodn(%pl\b the required
sequences. Sets of nutagenic priner pairs were

T¥Bichesi zegdi SRRty Qntl AEfrig ol fansuse (A (HI-ABW@@Z) chimeric
The humani zed and V expression _cass mﬁé proguced d
(#F)e and bemanized entiodies (HAK 1 R4Kdhforam LréAgeonganers an
ngl rmed to be correct for each VH and VK The
ified heavy and |ight chain Vregi on genes were
exci sed from pUClQMsmHndisll to BanH 1 eKibeessi on

Vectors pSvapt  and KMy Feh i Ko 04l kIR Rt - kD 0

Mouse ACI-01-Ab-7-

C2 1.8E+04 |2.7E-03 1.5E-07 |2.4E+04 [9.9E-04 4.1E-08
chimeric AF 47E+04 9.5E-04 2E-08 S5.1E+04 3.3E-04 6.5E-09
humanized H4K1 5.0E+04 9.5E-04 1.9E-08 4.9E+04 2.3E-04 4.7E-09
humanized H4K4 2.5E+04 4.4E-04 1.8E-08 1.3E+05 3.0E-04 2.3E-09
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human 1 g4 Ser-pro or K constant regions respectively,

as for the chineric antibody vectors. The DNA sequence
wor®9nessT rmed to be correct for the humani zedpG/i/Hs20a8/011491
VK in the expression vectors. Exanpl e 7 Expression of
Hurmani zed Anti bodies 7.1 Expression in stable cel

lines [0451] The humani zed heavy and |ight chain
ExAhsRI10NmAahRisSochehficAlBihdmpsAsayed i nto NSO cell's

by el ectroporation, as for the expression of chineric

pinfi bodhes brdRkibRdy producing cell lines were
sel ect ed and expanded and humani zed anti bodi es

by | BinSHAR! L Gl ' W& obtained
G501 Bnf RN Lo B Sn A0 e T ot
ffoianhé Univeesigitskiisikdn Banntaftenethivatiapproval o Brraigs persiedria

GomaiL L e ghe e G T it ROPoch s e i o
??ﬁ?&%&@ﬁs Ve Cutvitf althRAStHRE! Pdraffin bdtBioHE G store@at RT until

ansient expression described in section 7.2. The
feuFohfieshmaterialC3 pviKciyosestiong weramut svitho eryastatfangsggtions stored
Wi %_B éhe.chi meric C2 VH construct into HEK293 cell s.
& -80TGPMYL USehe four humani zed C2 VH constructs were
co-transfected with the chineric C2 VK construct into
HER2 9Brisunehistoehefitii Y oned medi um was harvested from

o agio debons e et Getogy D R Rl ides in
lﬁﬁgpggogfg ge%g??ll oﬁg/g‘g@%@?g 4 tek¥anbY arkf 70% ¥BHAh8E Bdekground was

humani zed C2 . _
ABéreRed byRrmituts dndupatiomins1 036H, Ay H0f$fmeethansh iff paKs) Antigen

Sanpl es of condi tioned med; Cr ansi. ,
FeaR ot 0By PESrsE e T AP0 PO BEF bR b minutes.
-rll;kuhf?% ﬁsg%bgmoﬁﬁsaﬁ\ﬁ?&e& ARk neH a8 )enbhapecifivclabeling was

l(YBS
constructs CZ(HUV. AF versions 02 and 5% .

dleckbd by tai2ohmalr indubatiaroabthe eldesi in 0% BShi0y% drigen X-100 in
kappa, chain, .ang are co | e : i i ¢ C2:
SRS L B SRS R PR s v
C;%Ffoﬂh@d 9? addingH Yoh Afbel&d &itPRsman BIG (Biomedh) anddnewbating slides
t'he chimeric kappa chai n _show no binq{nﬂpat.all i n an anti
tihduasd elyamtirs evernightat RE. Afier angihers) washep.jpe BRTEFY %“h“e‘
MU 0S¥ ERh S8 Ll LRideé ahbi Bd hi¥thér@4 hours at RT.
RGN o3 B0 At bl s )
GRollpeany walihg, aainkdlinedhesgHatash éabktedrsecondary anti human IgG
(Sigma) was added to the slides and incubated for 2 hours at RT. After washing,
slides were developed with Liquid permanent Red (Dakocytomation) washed with

water and air-dried before mounting with permanent mounting media (corbitbalsam).

[0462] Cryosection were fixed in methanol for 30 minutes at -80°C and background
decreased by adding H»0; to the cold methanol to a final concentration of 10% and
incubating for 30 minutes at RT. After 3 washes in Tris buffered saline (TBS,
pH7.5), non-specific labeling was blocked by a 2 hour incubation of the slides in 10
% BSA, 0.25% Triton X 100 in TBS as above and the same staining procedure as

above was carried out.
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humani zed C2 kappa chains all showed good bi ndi ng,
conparable to the chineric antibody, in the ELISA 8.2
W09 W#asy7 of purified humani zed C2 anti bodi es POBBE3008/011491
Ei ght different humani zed C2 anti bodi es conpri sing al
conbi nations of two humani zed heavy chains and four
humani zed |ight chains were purified from stable NSO
[0863] | SaEidSnawets@niheiiwiid ekt PMUBnigosddpe Md protdgraphed
Beta ELI SA (Figure 4)Hd%94551 The results obtained
usingza Leica RG5O camerpanddoeiey KireCamt 2 Ho9ftdarsser f or m
better in the assay than C2 HuVH2 antibodies. O the
[0264)u\BpthdramancuitibediecA and\E-labeledipdagues akbrains frram AD disease

hi.ndi ng. act i\vi t this | LoXi L4 23 F 0l .
Rl el ok s o lsd PR eRRBAN Mefie aiffuse

i fbhVidenfedtddprEiN IhigMichtacduld hlsy be defeoted blyahé Avidnd C
fold reduced conpared to the control, The activities

aptibpghies. aAmybYdiie serebishpmyloid au epaty (G A wap dabelsdywith both

AbhSier Mhd AT etk S kort GRS Rolriend ty el

dnoyloidanis dsldeected.eNollatseding ovas Iseencam¢antio] biuimsefirorn healthy

antibody in the assay. Exanple 9 Mdifications.t L

ReORR Rdquenserldberdeificied a@%Sﬁcmiw?téﬁteémﬂﬁomc acid but

:@%ﬁ@les%ere IR dANOYEaFENBRBMI AR Wil Rt mIO i@ ptdRaRéiR and on
L2 sequence ("KVSNRFS") as the C2 antibody. It was

dyciedtiohst fixedd s methaohe Th<bRhan awilodyfedidowit fieteet plaques on

slightly.without adversely affecti anti bod .
B segticn g€ s BONE AR L il ol e gptfin or eryoseations
SselwsdnestainR for K at position 50 and S for N at

position 53. The two alternative CDRL2 sequences are

ADBe6ifbhs:  RVSNRFS" and "KVSSRFS'. These were
rncorporated into the nurine VK sequence with no other

SR CHpFE IS OR (05 SOSRI L), ol
O ok ARBTG5 TS
A e O

HEK293 cells. Conditi one%ﬂ@g s harvested from
Moupe=tAHrlRl-4dys?2 grause ant n. The anount of

anti bOdi/ produced was determ ned b%/. ELI SA for human
Exanpinl? bdunctionalifytofun€y oprAmyloid FiRed§ wi t h nodifi ed
CDRL2

12.1 Modification of Conformation of ABI1-42 Fibers and Initiation of
Disaggregation after Binding of the mC2 antibody

[0465] In order to evaluate the mechanism by which the antibody is capable to
disaggregate preformed beta-amyloid (AB).4,) fibers a head-to-head comparison of
Thioflavin-T (Th-T) fluorescent assay was performed measuring disaggregation and
solid-state Nuclear Magnetic Resonance (NMR) of U-'3C Tyrosine10 and Valinel2-
labeled AB1-42 peptide, analysing secondary conformation (Figure 7A). The mC2
antibody solubilised 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
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[ 0458] Sanples of conditioned nmediumfromthe

transient transfection of nC2 Vks with nodi fied CDRL2
w@oovbiosssa7 Wit h mC2 VH were tested in the Anyl oPCT/Bs1083/011491

ELI SA. (Figure 5) Both the VK-R and the VK-S anti bodi es

are conparable to the chineric C2 anti body, indicating

that the individual nodifications to CDRL2 chosen do

ddfltis GRIheFdet o BE%rdnd! il therstbievintcyoselagidemenivith @ikt measured

the assay. Exanple 10 Affinity Determ nation [0459] To

wsingcfluoreseenasi HuilmgsayfEigure £Bi-y Theg dateripdicate Ue#t %b}eémg of

A

dqaasds ardeerdbilization afthk parhllbkinsertholk2ulun avargemeandf thiebetasheets
as antigen_ i nnobil i Bl ACORE. RTM
Q%BH%P nglﬁ’lf ie}qngggeé g%ﬁﬁg‘é'é’ %%]Fﬁg E’@F‘Ptact ive index at

the surface | ayer upon binding of the anti body to the

B i feanformatisntdependeany Binding Afjeity oBméd aigibpdy det ect ed

by surface plasnmon resonance (SPR) of |aser |ight

[0466]acSinngitfis well knewsin ﬂmlennﬁallly%ats}rﬁtﬂlaft Hhpropprjivalof the
cs,.on .r.at.e and

SR R R0 B PR oo hE ufador P aspdanmaditiation of

thetoiffhatih ofTaIihean@ng&c @[bﬁathhd) Goﬁfbeﬁ%ﬂl 98@)@& cum@dnmxpenment
the range of 05 MM to Bi ndj ng

fghe biigTaafTaioL eI wlb'@fiy fm%éwr(ow&zfr%mw@zy a smaller,

{8 B st Tohgr By TBEASHle B ARBBLER cplBT wad Hefmed
Figge 8). kKidr thi‘d&:bniﬁdﬁhdrst}\e iﬂEﬁr(ths &fatht hiviagnikzed hnitﬁ))odb(IDIQ( Whre
Mbuse ACL-Q - Ab- 1.8E+04 2 7E-03 1 SE 07 2 4E+04
abzed b FLIEAGBinEhidany el o poptidei FOYTRESS Gampletcmino-acid
B}l AR i A5 000

’HradiigCBﬂA)lmﬂEr Bistidyl3ted COmMPIDEADGA-42. @tld@@(@hpmé The analysis
nhi st ochemni Ct%': Bi ndi

1.
VRSO (o RS S OLalgPe B TRGad, A demonstrated
A8 e SHATAD Pt odE bidS Witk 1861090 ghdr h@ﬁmty to the peptide

Universitatsklinik in Bonn after ethical approva
@mapmsing\ids specificeapitope (aminoacids 13-21 of the AB142 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 explains why the affinity of the antibody is lower for the

native (the whole amyloid protein) than for the isolated subunit.

Table 2
oD
Amyloid beta 13-21 Amyloid betal-42
hC2 1.225 0.9005
Control IgG 0.171 0.196
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f or mal dehyde and t he hi ppocanpus regi on was

dehydr at ed, enbedded in paraffin and 5 nmm sections
WOwR000/0¢8587 Wi t h a m crotome. Paraffin sections MeF/8S2008/011491

stored at RT until use. For fresh material, 5 nm

cryosections were cut with a cryostat and sections

stored at -80C until use. 11.2 | nmunohi stochem stry

Exihple 1Bar Effecs of ehé antiaandoid KEP onahé aggregatiomof amyloid beta

rehydrated by bathing slides in xylene foll owed by

hddpeptideinol , 90% et hanol and 70% et hanol . Backgr ound

was decreased by 30 m nutes incubation in 10%4202, 10%

[ﬁﬂé‘ﬂan@i@ evaluata the abiligytaf gemhyraanized qnti- bmarbmxliorfb@etby

TR Aty 152 £ 5ecifte AR e, A0 i dibegdripg gffocts on

aﬁﬁﬂ'l&d@eta (B)- aﬁtﬂﬁﬁlafvirﬁT lspdatiolngresesic bmy &chs ycaanplishedir
i ncubation of the slides in 10 % BSA, 0.25% Triton

15 L BfhibiBiod BPA ghfdeBfioNASEyNg (3 washes in TBS) bl ocking
of endogenous ant1 bodi es was perfornmed by adding a

| ano
T

@RiPhtr 1 ;:iMaghe sepudeesopmonmgs sonivateddon 15 miny atgiogm temperature

SR B S LA e PR 00 B e
APEsRASRE Qvipstes @némmom%ant glgi?gsdlﬁﬁ%ﬁﬁitﬁlﬁlm was

was added to the slides and incu r ours at
REuufdried fanthimig and storrdat 86 Wit asebed with Li qui d
per manent Red (Dakocytomati on) washed with water and
[04691r Tedssayffor thermntibodyamediatad iphibitiomeaftAFlod? eggrggation, the

bi t bal
ﬂg? ﬁgtmﬂc ?’][Vgcl}s Igg dﬁ.}l%lg %%; ar{dg&éégtﬁlgs%y 120{(91 c\r’c\%lgag C}Bé )&?edfoilgwmg
g&ﬁ HGRARAY Y ARG h B e drRzddcwtation l’(&ieh aBOJr 0L33 @M pre-
nal concentration of 10% and i ncubatin or_ 30
diluted estibodyRI0 uh thioflayindshbsM Aﬁir-ﬂﬂsm“ﬁiﬁg R TapIS0y) Thigefore

55 Rl e BRD B Aol i e sy

EshtENRoNitidROWEIR aldpreparadoTRe soldtioiseraranhensinaitritadgfor 24 hrs at
géocedur e as above was carried_ out.[0463]. Sgﬁy ons, .
1 aod 4ha sReatroflvareseenes Celatin BUoRFRGRBET YIS &hY) road in six
PerRAJE Iafdr FuoroCount
E&?ltc%awg% 331%* G/Qll Sg[@%%@? ﬁ%ra}iﬁ‘{rmrf anti bédl eosrvoun

gpettrofliodoaied. ﬁl}mqpe&traﬂ‘uotnsaenes wasdhenADeapusaskband %o
patients, (Fi Both diffuse and cored pl aques
ﬁeaegregwgw Soke i Cﬂ%‘?‘ﬂr% :

13.2 Disaggregation Assay

[0470] To assay for antibody-mediated disaggregation of pre-aggregated AB1-42, a
low-molecular weight A81-42, prepared as described above, was made up as a 110
M solution in 27% DMSO and 1x PBS. This solution was then allowed to aggregate
at 37°C for 24 hrs after which the following were added: 3.3 or 0.33 uM pre-diluted
antibody, and 10 M thioflavin T. This resulted in a molar ratio of 1:10 and 1:100
antibody to AB1-42. This solution was then incubated for additional 24 hrs at 37°C.
The spectrofluorescence was then measured and % disaggregation calculated as

described below.
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pl agues in non -denented pre-AD patients could al so be
detected by the A and C anti bodies. Anyloid in
W@ 2008048587 anyl oi d angi opat hy (CAA) was | abel edp@i/Uk2008/011491

bot h anti bodi es and sone staining of neurons which may
correspond to intracellular anyloid was al so detected.

No | abeling was seen on control brains from healthy

133 CaltulatiBhaques coul d be detected on paraffin

sections pretreated with formc acid but no plaques

(087F | RIARIiB6N eﬂ%g%re@ft{bh dr AREEErePAIoN it BOpresde@ b hfean 9 d

pretreatnent an n cryosectrons fixed i n nethanol.
imhibitiemendisageragetign, Bespeetivedy, sigerderd pirenpfdbe pyean (SEM)

ffin the nouse anti body did not stain
ag %é?gtﬁatﬁg\ﬁlioﬁ"lo% @ 8sect| ons of human brai ns.
Abbrevi ations: A = Dbi nd| ng chinmeric antibody AF (I g®&)
(mC2Ch VHAF) B = non-binding chineric antibody B

g {!
ant i body (I gGZb) Exarrpl e 12 ¥lfctional | ty of mC2 on
Ayl oi d Fibers 12. 1(RRbdp foutht RFYpfrgkon@nf or mati on of A
bl -42 Fibers and Initiation of D saggregation after
Itof the nmc2 anti body [0465] In order to
eval uate the nechani sm by which the antibody is
Ehpdurbibitiondy/ M ot Zeeparesiiost or med bet a- anyl oi d (A/3 2)
fibers a head-to-head conparison of Thioflavin-
mﬁzrr) Infhiibition of Al -A2sagsyegation peing mthltfé{Z ﬁ@dmsiwm}iown in Table

e L

hehgdeadody & mdé?enﬂeﬂtdx@%maﬂta} , yeicregas &esd)n@anglar ratio the
confornatlon (Figure 7A). The nC2 anti body sol ubilised
BBIhit0g Bes B (@rie<pPTAN REESITOGTE SPESPRe dhd

simul taneously induced a shift in secondary

a‘ahrecar (e ovediateshinb i omolB1 3 agamariAncEal lsh00 andel 10

tio ul ati on of the beta sheet
ﬂ%o Bid&n‘w\t/\?‘?ﬁ??agoﬁect to the randontoil is of the
rder of 35%]|and |Moqahea@6(uhﬁbbdytb|@,sle—4apree nt with

haftivodgsur eq_usi ng fl uarescence Th-T assay (Higure
B). These d4tlaldndi cat e t hat iﬂ@ bi ndi ng of tlhe nC2

+' i P
Ai-body—t-h-irat-es—a—taRst++pR—of—the—secondar y

SthGZt ure whi 30.otdti al |y chBeds @9%est abil i|zati on

f the Inarallc:l interml ecul ar arrgngaqenf ef—t he beta

959€t Disaggregation of pre-aggregated ABI-42

=~ O

[0473] Disaggregation of pre-aggregated AB1-42 using the hC2 antibody is shown
in Table 4 and Figure 12. At an antibody to AB1-42 molar ratio of 1:100 the
disaggregation averaged 24%, whereas at a 1:10 molar ratio the disaggregation was

32% (3 independent experiments; see Table 4).

Table 4. hC2-mediated disaggregation of pre-aggregated Ab1-42 at a 1:100 and 1:10
antibody to AB1-42 molar ratios.

Molar ratio (antibody to AB1-42)
1:100 1:10

Antibody
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affecting a break of elongated fibers into smaller

fragnments. 12.2 Conformati on-dependent Bi ndi ng
WQ\RGoprugsy7 of NnC2 anti body [0466] Since it is webPdT/KSm081011491

in the scientific literature that a proportion of the

anti body-anti gen binding energy can be used for

ener gy- dependent nodi fication of the confornmation of

ntigen ( GOl dben g, %y, a conpprison
BES riment O}ﬁ{?g%‘ﬁl idi ng afqigﬁlgtli)??'g%%’the C2 @nti body
thewhote AZIT— 2 proteirm and to a snal f e ni ne

(847410 Wsing thedthipflayinsT msteycthenpi-fusictignal ipsopetissafdlye anti-AS
epito r £.0r Lgure 8) hS.. [ SOk
iR o BEGT ETE: AmEiSict narbth 0 o PTG IR of
ABRLY 7 phthoEbdi Sprdtsfitiill Ricohfonybadreshdigpiddilos to disaggregate
the conplete am no-aci d sequence of the C2's epitaope

Rrpfootied A# 14?2 mw&bab%@%?lhmiﬁeé HeBleAP rEaspgatQRRK 80% at an
d@?@gg %@a-égglﬂ%lsr Ighetow 02tgd avgggpg%ez% asa%é’ﬁ ate pre-

pep e analysis one accor
dg@&gﬁ&ﬂlﬁra@ﬁbﬁtsrdfsmlmm D6 mdlarshtio stas shewn Asbe 32%.
e

nonstrated in Figure 8 andTable 2, the anti body

BikdipleViiat hCanfPmidtohiisplcific dikdifglof mC2 td@iffeeprit classes of
conPr|S|ng.|ts speci fic epitope (am noacids 13-21 of
Amyloid Proeimequence) than to the whole A 1-42 protein.

It is therefore suggested that the difference in i
D475l nkn ariléd toi evgluateshg ypasificitysfan€ to diffsrent stages of polymerized

; ! yPe oot .
SRR R Mhosoaris: BRiyisre sBlplecind fBARE Aloid, gn ELISA
@&Eégrggi?l% ilgéﬁ@dg%i&lt gﬁgﬁﬁéﬁiﬂlma@fhghgmﬂﬁﬂtvtdsepeﬁf:)hhéxb(;ﬁi gure
N | . |1 S X I NS I Nl . .

9n t¥prayers sveroprspated rgcwéir\géf’ %w@ﬁ%mwéuﬁﬁﬁ%ﬁw Klein
@8@? ?@é?féﬁ%%%%ic %ﬂ?lolic?%t?%l&%rﬁ%g WBBrgrl?Eﬁpét%l ZB505W Whereas

-any on the aggregation
fAberametopetfdrmicd by-idduibaeiph biiemybibBackemeSwitzertand) with a final

bilit f the h [ i -h [ t
cROBRE gl of A g P Y Tt A0 e S g B e
?ﬁl‘i‘ﬁ@:gﬁﬁ&%gﬁ .o @M £ 15SmRRRNYTIN & PRIBpdIHind)s Were then

I of Pavi n péctrofl uorescence assay was )

ecatahqi ars BEISA pBitd ati mﬁnaiicpnmtrefiomgw%@émi-&nmg gffinity ELISA

0468]. A8 1-42 | hi | i wd . ' - .
e i
aRhlitd PHbspRéate.S A8 idemioastrdted intBablé f, thé mCoantibedyp eimis wwith higher

ag_ll;iat ed overnight, and al iguots made into .
afimityito selohlenolymens apgieid beta thanito fibers and gvith the lowest to

monomers. These data indicate that the antibody’s binding is influenced by the

amyloid epitope and by the conformation of the different amyloid aggregates.

Table 5 Conformation-specific binding of mC2 to Amyloid Monomers,

Oligomers and Fibers

mC2 O.D.

Ab Conc

(ug/ml) Oligomer Fibers Monomers
0.625 2.806 1.620 1.155

131



HFI P was then evaporated under a stream of argon. The
resulting peptide filmwas vacuumdried for 10 mn and
wGe@pmeesat -80C until used. [0469] To assay f oPCT/E82008/011491
ant i body-nedi ated inhibition of A SI -42 aggregati on,
the hC2 anti body was pre-diluted in PBS and an assay
sol ution containing the foll owi ng conponents was nade

in a non-STTicomd zed Tnegpdbatfion ¢.99e: 3] 3 @re49. 33 nM
predi | uted_anti dey.“LO_u;M_L!hi oflavin T} 33 nM A Sl
-42, and 8. 2% D3GS0. Tthéﬁ orfe t h&63] naI nol0&B97r at i os
of antlbo”" o—Ab\—42—were—t340—ant—1—406-

Appropri ate (90917’t§;lol sof- éﬁ ons ggd*;\l SO prQ&&Ped. The

sol uti ons were themr rncubat ed Tor 24 nrs_at _37C, and
Examplecl:: r Bpitops moppingof(A€|Immyee’s manogtonahaetibed) C2

RPU) read in six replicates in black 384-well plates

[0AZ6)ki Bpidpeemippong af BehimanZedwmonsclpnnledtibndy hC2 was performed

RREEl Rusitadies iitesepl penils Bttt KRCEARAO el Aoy of 33
lﬁ@in?%l’ ated Peptidds TOUEHRIMRE 'c@ﬁlpl%‘@é&ﬁlr{o%ﬁpdaa)-r&qﬂéﬁéé)bff@l -42

ant nedi at ed di'saggregation o re gregat e
W@pcedlgy h@mmwnéourcglmm&@ntAwﬁ‘gA m}igmg)ﬁ heaecagd
escrib d bove, S I
BTSSR beRRES Wil IR A4 B he firs
peptide tibtLy ahd E\T@tlf\ﬁi’ng%ﬂcﬁl asinthé eéqubhd:e:‘lliy arhslahink I(Mtﬂge 8
wer e added: 3.3 or 0.33 nmM. pre-diluted antibody

badoyhand thsy qhad.IWrary comlainsuainylaed peptidenb i, phi 5 éaaolf3 21,
T

Grued ci glodihel Coreaa Q4 mlﬁch\maltdaéyl anmehainedseeaable Hbelow). A

i sa gation c Iate asdesrbdbl

eaiie et LB ELe O PBE MR OSTE SRRl apaolgsthem).
g#ﬁgggﬁagﬁ 4 ¥ ESnEARBRASEH thE rﬁ%ﬁfhc@(ﬂrér"ﬂ“{l\hhﬁét@?es@ Enstructions.

respectively, standard error

Bsaﬂy,(s_’o&lv;avabn eoated plates ANABNEpwersilnckedguith 9.d% BSA 1 ln PBS

&%ﬂgﬁb@,ﬁ%&oﬁféeg F UF}gf %‘3\{@ lg%#n()rdézé ng%l g(ﬁ prigtgs Yvere coated for 1
Ko RT With khé&ﬁeknﬂ-ﬁ&%de?ﬁb’nﬂﬂle Di®Sar9, Qﬂtutéd in OQF%' BSA, 0.1%

neg contrl) 13.4 Result
Sodium Azide in PBS to a final concentration of 10 uM. After washing, plates were

incubated for 1 hour at RT with the hC2 antibody or a non A binding chimeric IgG4
antibody diluted to 200 ng/ml in 2% BSA, 0.1% Sodium Azide in PBS. Plates were
washed again and incubated with alkaline phosphatase conjugated goat anti human
IgG for 1h at RT. After final washing, plates were incubated with phosphatase
substrate (pPNPP) and read at 405 nm using an ELISA plate reader.

[0477] The humanized monoclonal antibody hC2 bound specifically to peptides
12,13,14,15 and 16 of the first peptide library (Figure 17A). These peptides comprise
aa 12-20, 13-21, 14-22, 15-23 and 16-24 respectively of AB1-42, suggesting that the
epitope lies in region 12-24 of AB. A second library with alanine substitutions was
used to determine the critical aa for binding to AB12-20 (VHHQKLVFF). The
binding of the hC2 antibody is lost completely when amino acids 16, 17, 19 or 20 are
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13.4.1 Inhibition of A bl-42 aggregation [0472]

I nhibition of Al SI -42 aggregation using the hC2
w@niovhessy7 i s shown in Table 3 and Figure 11. APCHIS2008/011491

antibody to A/SI -42 nolar ratio of 1:100 the

i nhibition averaged 30% (2 i ndependent experinents),

whereas at a 1:10 nolar ratio the inhibition was 80%

suBstitarkd pyrmeilinie pedicatiipithat thése ahald gbsd)utely @hitiealFor binding of
hC2- medj at ed_ i nhi bition of A/ 31 -42 aggregl tjon ﬁ‘t a
the soposhido A T heRingipaf ths hG Santbedy iopaalislosbyhin aa 15 and

garélsgbgait&?&gregati on of pre-aggregated Abl -42 [0473]
saggregation of pre-aggregated A/ 31 -42 using the

antd body. i s shown .in Tabl j
e yEomh Bne & 5 bl S B £ fes sfifbeed or
A faue, a0ttty hyedaagrd alé Nerpvigprtnt fir binding Figmedr7B).
rati o the di saggregati on was 32% (3 i ndependent

AP | FRANS, a hEA 1ibRRY Svablused BPdRerthind WRetiBraa2 EQ2 or 23 are
di saggﬂega'l on of preé-aggregated Abl-42 at a 1:100 and

dritical fombirsiaiytor the apitape. ALherhinding phthegmtihady topad 5-23 woas

31.9 . 5% [PA74 . { i of | ayi

Bhecg e HPomEeTig BFaf MaRineriHikadng iRk 23 Biso
ipdraacior Bindisa TRebid e vedspattedly 1ostrien da 1i wid subitituted for a
t he aggregation of -42 into [

] A 31 t hogeni c. ,
Pyono Ao sh et losioHIaN ek s G IFIJaER RgRine dFigure 17C).
di'saggregate preformed A/31 -42 protofibrils. hC2
Erimnple Bd Ngusbprotectiopyby the hG2 Anfil®dY, at an ant i body
to A/31 -42 nolar ratio of 1:10. The ability of hC2 to
[048ap g Thg abiitypoLagipody hC2do prasedfietronk froof Ap¢ta pligomgr-induced

a 1:10 nolar ratiq. . Shi t 2% . | :
despnEFRHAR MaR 2SR n 7 RO r PhicgoF B ENT S mouse

EdBERAGRuRns WBFE Rothtdd, Ats8bdlatk@ahd]cultiredifl@ftrd B NV Datadia.
fhe specificity of nC2 to different stages o

f

Fbe yeltswere grawny fari ingdayisan totalyrardwsre fed opsiey deand ©n the day that

luble and fihrillic amlojd,. . j
SR R o A SR s AP E ERGARPHAAMDA. Aty
BOE (o dBA Abet£?Y 6£dB) six MB @R Abere?) ceptainpaelistofacto wetrantgeated
to a nodified nmethod published by Klejn OO@‘? .
sothuither oM Abetacoligapies plongrp %@P*&}mgofti’ou Bt pHigomer
et . B hbers were perfornmed by
Fﬁ%’g{%g{glﬂ@gg@ %yﬁ%%ﬁ%%gggc em Switzerland) with a
f[bﬂﬁl] The Abeta oligomer was prepared by dissolving Abeta 1-42 (rPeptide) in
HFIP, from which Abeta peptides were aliquoted into 10pl aliquots at Img/ml and
then evaporated in a fume hood for 30 minutes and peptide films were stored at -80C
until use. Upon use, the peptide film was dissolved in 10ul of DMSO, then 78.6ul of
HAMS F12, and the Abeta peptide solution was incubated at 4C for 24-48 hours
(25uM final concentration of Abeta).

[0482] For control cells, DMSO-F12 alone was added at the same volume as Abeta-
DMSO at day 5, and the cells were cultured for an additional 4 days without any
additional treatment. On day 9, neurons from all culture conditions were fixed and

stained with Tuj1 (an anti-beta-tubulin antibody), followed by staining with secondary
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concentration of | nmg/m in Tris/HA pH 7.4 at 37C for
5 days followed by a centrifugation step (10,000 rpm

wo 200954858 hut es) . The anyl oi d pol yners were t hePCT/US810081011491
on an ELISA plate at a final concentration of 55ng/m .
Binding affinity ELI SA was perforned using an
anti -nouse | gG nonocl onal antibody (Jackson) | abelled
atitibbdia lebkled avithPHI Rt Wsuafige B cAbuled] Al this Aakbsal processes
the nC2 anti baody binds with higher affinity to soluble
iggenerak | Theaspultsi age praven inHEgured %fl bers and with the
| onest to nononers. These data indicate that the
[8483]b oUyptreated meusgyernbryionicl ageticad deusgns $howedynopnal morphology

S L AL B S 5 gt vt
Abadlonigorfiér ME@dmhtﬂi(ﬁd Wb‘@ﬂ@geﬁeraﬁbh gadreasedBdecrease in the

Fi bers mC2 O D. Ab Cone (ug/n mer Fibers
tRtsh owmber of agons Figws 13, oyt }?eflt%mgpil@ this, effest wapeven more

[
ARG B Bl TR R TR, B SR ph [l 4R, e
d’eﬂg treated pethf the Ereﬁhbbmtlﬁh bBAbatal ohigotner exed aﬂtf—%emrmtibody hC2
gélde l'ibraries. brary conpr.ised. tota1
q sipilar oroppt ?qilééthWeH AGPERRAJGHET B
*‘58‘?‘3&2@2@*@?’%‘*&% iRy aege ﬁ%‘”sﬂéﬁ%ﬁﬁ&?‘."%?‘i‘fym°““
aotita nagrobs GbimAbeth otigpmpt-idesed ddgengerpipn.i de 12
(aal 2-20 of AIS) fromthe first peptide library and
Fableto: t ut | Pesitt@atand @hanges headgén tierinendnyzedrC2alightichein
see table 8 below), and the third library contains
MBEWVPRK 1S8198S pept i des 13, 14, or 15 (aa 13-21, 14-22
or 15-23 of A S) and substit ufu ng in _cas e
| ast aning aci BQSltIQHMICbﬁPne of 5) a8l yé@neﬁolr aa

2 1 which ant e tabte 9ot ow) . A
bi oti nyl ated co e -42 pd p?lsce#was Iéljsez\k a@
posi tive ¢ont mm&ﬁmmuvgpl t0|c QUEpPN Ng Khals Nlone
accordinglto the manufacturer's I\/l gt opes)

i nstructi ¢ns. Hmarized C2Hp¥p2avi di R dodt dd Kol lates

(NUNC) were—bhocked—w b 0010 BSA T [PRS Toyermght  at
AC. After |was '%%W?%nggyﬁ.j%% T\Ill\d/een?;O,\i@pl atwés wer e
coated forl 1 NpuathadkedXT2MuVR4t he |dKE flerfent KpeptN des
fromthe llibrary diluted in 0 1% BSA 011%

Human Germline dpk15 Q|Y | L | N
Mouse C2Vk-R R
Mouse C2Vi-S S
Table 7: Positions and changes made in the humanized C2 heavy chain

framework regions

Position Heavy chain 47 | 94
Mouse C2VHAF L S
Humanized C2ZHuVHAF1 | W [ R
Humanized C2ZHuVHAF2 | W | S
Humanized C2ZHuVHAF3 | L | R
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Sodi um Azide in PBS to a final concentration of 10 nM

After washing, plates were incubated for 1 hour at RT
wowaob/0¥8587 hC2 anti body or a non Ab bi ndi ng chi P&¥F/U82008/011491

| g&4 antibody diluted to 200 ng/m in 2% BSA, 0.1%

Sodi um Azide in PBS. Plates were washed agai n and

i ncubated with al kal i ne phosphat ase conj ugat ed goat

anti human |1 gG [ gundafized A3HuVHARS [fIIndl snvalshi ng,
pl ates were incubated with phosphatlase [subsltrate

(pNPP) and read diumasGermlins RE-%n [EW SARol [at e reader .
[0477] The humanatrzed—rmonectonat—antibody—h€2 bound

i fical . [ 1 16..0f the
PRFE, ' Bifel d8 PieRFah o B dete Rty SRR Bl s
KBonmizeéECaHuYZ1 A02HI¥: 2, IC2H &) C2Hu Vi@ @idthed Gy dithins
respectively of Abl-42, suggesting that the epitope
¢2ReVHAFAagd (2HWHAFf AjS” A second library with
al ani ne substitutions was used to determ ne the
Eable BcSummary of paptidels wagdtin they geomd AbraryHHQKLVFF) . The
bi nding of the hC2 antibody is |ost conpletely when
aarthataraanpsrtahé for bindid® arma@ediresalivs tand uhdetsdnye amd aa

| ani ne, .i.ndi.cat.i that these. aa are. absolutely
B IG5 ipdhHg o eHke I DO APILE T 5 The

bi nding of the hC2 antibody is partially | ost when aa
gﬁz_g@d .8 @reysupst ik utfed. y[ Of78F The bi ndi ng was al so

al nost cog{pl etely lost when aa 14 was substituted for
Ad2al ad ndl i Hdi &at iKng khaV¥ all 1¥ is al so very

i,ARort ant f orbi pdi GFigyregl7B). [0479] Finally, a
f\ﬁprd I&\?br‘gryH\Na uggd Ifo get gr rri%ne whet her aa 21, 22
@an423 ave Mripicg for binding t& the epitope. The

bi ndi ng _of_ the antibody to_aa_15-23 was reduced when
#4523 was HubSti ut &8 flor ¥n &l afine, indicating that

23 i soyl rtanty f oy bigndipng. The bi ndi ng was
%gpti alwsya#{ostH V\nk%n Aga ]? 1 was substituted for a
allyci nevand sHi gii | K| oAt ¥Whel ad& 22 was substituted

faor, an alanine (Figuyre 17C). anpl e 16:

Redr opr t oMt i By l@ *e czAAnFixb dy [0480] The ability
afjgant ipody h2 @ potect ynew orps from Abet a

ol i goner -i nduced degenerati on was assessed in an in
W20ro a¥sall. EBnbiQorkc HayVi6F5- W.5 nouse corti cal

neur ons, e i,sol.ated, dissgci,gt and cultured in
o i ¥ I\I!B?Ffz dielgf. %ei(gellgse%(/\bere grown for nine
dﬁys in :ot a:_, and were fed on Ic;l_ay 3 andI on th;e_ d% t
eta oligoner, or a.oli r plus anti-Abeta
gﬁﬁe%myﬁggéﬁbd%&eﬁﬁé%&hlﬂ \gg "4 days Abeta")
%{E}hg? rpgxé)g)géarﬁ fgra%/i%dlégeatrg n-)ai'ke%elrrl tltgiigs e\ll\n%l dn%eros]::or%ealnh 2a

absolutely critical for binding are marked in italics and bold

pl13-21 H HQ KL VF F A
pl321 G2 H H Q K L V F F G
p14-22 H Q KL VF F A E
pl4-22 A22 H Q KL VF F A A
p15-23 Q KL VFF AETD
p15-23 A23 Q KL VF F AE A
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with either 2 mM Abeta ol i goner al one, or a
conbi nation of 2 mM Abeta oligoner and 50 ng/ nL
wW@niov/44381 a anti body hC2. [0481] The Abeta ol i PONES200%611491
prepared by dissolving Abeta 1-42 (rPeptide) in HFIP,
fromwhich Abeta peptides were aliquoted into | On
aliquots at Ing/mM and then evaporated in a fune hood
400,30 mi nut ep3 apd pgptiederf i j8s 19e2e tlorzd a8 - 80C
unt| | use. Upon use, the peptide filmwas dissolved in
OnM of DVSO, then 78.6m of HAMS F12, and the Abeta
nkﬂréqmtfwtlo@mhmzlmmba ofl caltufid Fétinal adglisOIB(RGC)
(25 final concentration of Abeta). [0482] For
apoptosds cells, DVBO-FI 2 al one was added at the sane
vol une as Abeta- DMSO at day 5, and the cells were
[0485)ur ‘Ed assess tha imsiio ¢apacity of tUay§2\mt1mﬂyc togeguce retinal ganglion

|
GRS BB aatad ise s ssnaet i b RFoRlchl, o
eftfi‘xﬁrrﬁﬁﬁtie‘sﬁ%ﬁh@gés P tHel tissaddt dftiRehibual fspdtby\pattibyady a!;sﬁbbﬁgsd with
h secondaryanti bodies | abeled wth TC to

wnslgal-bqt@vrﬁﬁ@d oatholnsienl abprrmealities/shangesialthg Hesues gbthe visual
er al [

SRR S Sy Gl pBluan i dalioh Bltb g RaCh Bfichts and

e ugsdr phol ogy after ni ne days of culture (Figure

13, leftnost panel). Treatnment of the cells with Abeta

mhsap MEp idobte kY &fs R ¥acAMRBUBE L, 2% afe dRgBBRIEY their eyBslare
caused a decrease in the total Runmber of axons (F| gur é 25
T

eBovedwed theaating isghissectpd anhincubated iy 2 me/mbpapagy, il
BERRBLRSI ) oo s AUTERF LA b,

EARRrOAasied thfee Alpgisavieh R@O]rmedlaﬂdmam preéé]&b af alwotbamtynhlbltor

hC2 | ooked simlar_to contr cel | 13,
Eiaton Bhgehabyin gHtOT HoF Ussue 1ben ttutaird by Passineds ufRg Eb and

a8 1iB6: a C%&&gﬁgon;&’}m\% @b gréd?sﬂé'ié&le‘ﬂ cEARNeNPAyC

nouse co rom Abet a ol'i goner -i nduced
gelabrr@dilen couad ie used @a&tmnmear@nanamqhs cethsuspemsion,

he hu ni zed i chaj rk Tabl
R e R R G L 0 5
eav chain franework regio 048 A total of

7L dnordsr fq mmqsté}e ﬂéﬁnéggecgﬂé& @]lfé‘t?eea%ﬁ %Sﬁog’é’ﬁftd with

N

associated w1th amyloid-beta-related pathological abnormalities/changes in the tissues

of the visual system, such as, for example, neuronal degradation, and assess the
preventive effect of the hC2 antibody, the cells are incubated with L-glutamate for
three days in the presence or absence of the hC2 antibody. Cells cultured in buffer

alone serve as control.

[0488] To determine RGC survival, at the end of the incubation period the cells are
fixed with 3.7% formaldehyde in phosphate buffered saline (PBS) at room
temperature for 30 minutes, rinsed three times in PBS and incubated for 1 hour in
PBS containing RGC specific markers Thy1.1 or NF-L antibody. The antibody is

then removed by washing and the cells are incubated for 30 minutes with the
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Tabl e 8. Summary of peptides used in the second
library aa that are inportant for binding are marked

WO p0090#s8Ts and underscore and aa absol utely cPCT/U8208/011491
for binding are marked in italics and bold. p i2-20 V
HHQKLVFFAI2AHHQKLVFFAI3VAHQKL
VFFA4VHAQKLVFFASVHHAKLVFFAL6

fihdreddefRelabeldd Fedonddry aMtibbdiedpdét Ant¥nfouse IS, déatrti-Qbiit 1gG
LAEF/—\19VHH&KLVAFMOVHH?KLVFAaa
gigabbivantgeat fo@| Atdhe enghofethe ingubatign, thecelly arsgvashed ridained for

: SN

3 Bifles With B{A BhuicRhg Hlted. "B RS o Bl 8 ©

ﬂ:tldréﬂoeﬂde rfmrodaopud amrgtlmmmhur keckelisipréseat aﬁm immubatiod with the
13-21 1 HHQKL VFFG

}B(IF H HQKL V. EFAD
Zﬁm dHaG%I%PWq:tOFCORth pl4-22 A22 H Q K L v F F A A
5- KLVFFAEDRGPp_ 5-23 A23 QK
ﬁmmnb 1813Effgctiof the hC2rantibody onpreginal E@g!sm @éﬁ;ﬁ ) 17
igrfo ?ﬁ sﬂlfwgpe hC2 anti body on cultured retinal
r?g Ion ce (RGC) apoptosis [0485] To assess the in

apac:lt of the._h .

AhSF TRBEN the Bl FalleioR e B IS BB sanglion
GHRTGRY @dth/\ﬂntlhdlpﬁtuml affpicedlbyajenli divehdes associagedoesh i n

the tissues of the visual system particularly
patholegisalabngsmalities/changes in the tissues of the visual systém, particularly
associated with amyloid-beta-related pathological abnormalities/changes in the tissues
of the visual system, such as, for example, neuronal degradation, rats and mice are
used for a 2 to a 16 week long induced intra-ocular pressure (IOP) study. Retinal
ganglion cell death is measured at the end of the study by both in vivo imaging and

histological endpoint analysis.

[0490] In order to mimic the increase in intra-ocular pressure associated with certain
ocular diseases associated with pathological abnormalities/changes in the tissues of
the visual system, particularly associated with amyloid-beta-related pathological
abnormalities/changes in the tissues of the visual system, such as, for example,
neuronal degradation, glaucoma in particular, the sypjects are first anesthetized with
intraperitoneal ketamine (75 mg/kg) and xylazine (5 mg/kg) and topical proparacaine
1% eye drops. Two alternative methods are then used to artificially elevate IOP in
one eye (unilaterally) in rats and mice. In the first method, the anesthetized subjects
receive an injection of India ink into the anterior chamber followed by laser-induced
photocoagulation of the dye in the trabecular meshwork with a 532-nm diode laser at
the slit lamp perpendicular to the trabeculae and parallel to the iris. The supjects receive
an initial treatment of 40 to 50 spots of 50 um size, 0.4 W, and 0.6 second duration.
In the second method to artificially increase IOP, the anesthetized qubjexts receive a 50
pl injection of hypertonic saline solution into the episcleral veins in one eye using a

microneedle with a force just sufficient to blanch the vein.
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anyl oi d- bet a-rel at ed pat hol ogi cal
abnormalities/changes in the tissues of the visual

W yBve#Mms3such as, for exanple, neuronal degrade@T/082008/011491
cultured RGCs fromrats and mce are used. [0486] To
isolate the cells, at sacrifice the subjects are
anest heti zed, their eyes are renoved and the retina is
[049% E c Tedn&Rdrei IOPY b@brehdrcialy avdilibletmpdheld saiontdr ghodalrab) is
25 mnutes at 37C to break down the extracell yl ar
Weedr The _rmasm@eeﬁ&r%%ﬁ?? SRHIdhR subieeth gredindeEangsibesiaan e
LSS df 1@%?}%%&“&%1%@ bR ieNadeh GreMARAENCE afd _’{_?gys after

protease in tor to stop the papain action.
treatsieet, asd tHearwdeklyt for Hteadiirityorpefsbe rypdrimenti Hkhtyanupteayad of one

do hr.augh a.Pasteur pipetie until the cells ar

e abe tierencd in fer O hePRy b P Pres i e By Ripan § mm
ngfixets&eé?sez{rg'hm RetheLinkluded s the shydlyt he cel | suspensi on,
béfore culturing the cells in 95%air/5% CX®2 at 370C.

WZ] Ih Brdk ?&évaﬁ&é&h@ipﬁe%ﬂﬁvg BTBA o f T PaM Ry on RGC
I Se W I I

Ses assocl ate pat ho 0ogl Cca ]
apoptosis halfiof sHechipng exeiving the IOPsisdesngfreatingnt/eselse an

%vgrn%l g&rﬂtgl_a}gé}l()g% lgée%mtgéﬁg%yntt@ody at the time of IOP elevation.
RN TR si.,ﬁjeicS $45B 30 86rd1 N ThB GurlctidBAlRGOS ir the entiferelina of eyes
system such as, for exanple, neuronal degradation,

anth IQPselewtioharpinagsd and sowttedand shen ompargd torthe pemper present

th I i ncubated with_Ls .
e R TR B R e
Hed twio &b F?&@é&nﬁs&ehyﬁfaehax&l pet |Gt by & ranlt of DOP @levation in the

[0488] 'To determine RGC survival, at the end of th . .
is eyorApdysival ehnagesin Ui Berepiaefiecasiais Jaghe Gentification

CEpARL R B BROPRRL R BLEE, Sal | ne (PBS) o

erature mnutes, rinsed three tinmes in

P nd..i ncubat ed.f 1 h i . i ni .
TR D B gk RS R FEAPL g BB 2,0
anti1Barkeks afiéhiadudegramatonyf WOB. g dfttite GGd.b sreafiveed in 4%
i ncubated for 30 mnutes with t%fl uoresce.ncgﬁéﬁggs%gciﬁc

gerdoaralgehyde apd stained 4 5eCtigns L hlednqukusige

anti-r it ' i~ .
Rk BRL APt e ha s gl
Nfofidlatss Wiltl tosDAPfunstidruin RECanTo confiretithe Bgewhey efthistdogical

are counted_ by flugresgence, m crosc apg t ' .
Ml T e 80 T SRR G e o
' Wﬁﬁﬁmﬁlsb% FRRUrbeld ifEX SOl s & illestify RCGs
%ﬁ%@%é@é gﬁtl ody on réti na{l @gangl ion cell J{RGC . )
which maintain an intact, functional axon that has not lost connectivity with targets in

the brain.
[0494] As a secondary endpoint, apoptosis of RGCs is also measured in a subset of
eyes. Fluorescently labeled annexin V is used to label apoptotic cells by intravitreal

injection of the protein one hour prior to sacrifice of the subject- Retinas are prepared as

above and imaging of annexin V is conducted in conjunction with imaging of

histological endpoints.
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apoptosis in vivo [0489] To assess the in vivo
capacity of the hC2 antibody to reduce retinal
w@a0gloasss’ cel | (RGC) death in individuals affer@BUSIHY8/011491
ocul ar di seases associ ated wi th pathol ogi cal
abnormalities/changes in the tissues of the visual
system particularly associated with
Iggiyl oi d- bet a-rel at ed pat hol ogi cal
AEEnfalSt i es/ changes in the tissues of the visual

ot s hrahincs N, SElebiest o kitnie Cnbale: Byjgtoon B, Babr
MngUlFxﬁfﬁt'M‘t ifrie?@a@ fariBh $ B4Ry &! EBdrt 1, ¥iMen ﬁQQO(‘ﬂ?'Globular

ganglion ce death i's neasured at the end of the ]
ahyidid tma-peptidei aligomeo - a magioggnansdintl istablsl neyrapathological protein

SrPuRer SRR I iRPh dsle R Lo e tre |
C oo ol e a8, ANASTALE ], 1obF VL8| S8isidhar-11s1

system particularly associated wth
any| of@x QEL,aTqrghgqogdl\/bmqu%tgr G4|Eur. J. Inmunol. 1994; 24: 827-836.

bpormal i ti es/ chan ' j 0 A :
ROBREIRY b FRAEDORRARe YR BBk S80ER Plogkifit e usage
gl aucg in ticyl ar, t ubj ec re fi
anest Ké ?t_zFéﬁp‘&'r“t—lhﬁ :f)ﬁf‘?' J’H@? ﬁogtﬁgh‘lm {Sgt g?ﬁqlr?ébz %qﬁﬁr)ﬁ?fj ff
tlidy/ b O R d15ei BB/ Th@tesBNUS DRPAGANtRITIRAIAGA] PR Seréices,
rops. Two alternative nmethods are then used to
d9Ql.ficially elevate IOP in one eye (unilaterally) in
rats and mice. In the first nmethod, the anesthetized
subj e&lléin VEL €2002) Abetaforixitydn Adiheimdi’ sidisedsei globulahgoluble
anterior chanber f wed by | aser-induced
PAYTSES AgIQIfoE1 (&%I{)ﬁ@ %%X’i YRoPiRg apg ﬂf}tgctaﬁ ggfs- NewasBeR Int
W 2.3q5_§§§- nm di ode | aser at the slit |anp
perpendicul ar to the trabeculae and parallel to the

iris. ' ' it . 2tic¢0000; 51:
L R et
dar-au5 0Gerthting seguesmes ofl VIGE) HB3 geoe famnily memdlersyin C57BL/6 mice

i ncrease | OP '

, o 1 thetized sub : ' .
e eoe bbb B R AR R B Byl
R e e
ﬁ&&q%}%o%lgn mwmrhcghgl |y avail abl e handhel d t ononer
ono

I's used. e measurenents are taken while
the suplgcts g r | Qi €1988 0. 133-327.
r eadi Hﬁé&fmn%gf’:\qgﬁw bg?dc?)(?rg a@é?‘lltﬂ t:e(re?tj?rr%ﬁ%f, 1, ’4 and
Redmpinghifan aitihdiesfor tharagyt hen weekly for the
duration of the experinment. If, at an interval of one
veek, gdagpleide ahesbeR,iBenkéleAl BRnbRigiResppeitel, Hotm & d&rschbaum

of the subject s is less than 6 nm . .
T, Lamm R, Ohnrich M, Pourrajabi S, Roschenthaler F, Schwendinger J, Wichelhaus

D, Zocher I and Zachau HG. Eur. J. Immunol. 1999; 29: 2082-2086. Characteristics

of the immunoglobulin V kappa genes, pseudogenes, relics and orphons in the mouse

genome.
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Hg, the subjects are not further included in the

study. [0492] In order to evaluate the preventive
wetdoenssssf the hC2 anti body on RGC apoptosis, Pel/iSmhs/011491

the subjects receiving the |1 OP-inducing treatnent

receive an intravitreal or intravenous injection of

the hC2 antibody at the tinme of 10P elevation. Half of

t he sD&hREdon IMEWaltersG,aaiks 0D, LidwelyiuMB ahWinteEGs Ji Mol.
the entire retina of eyes with | OP elevatlon are

13%91882&?&' doenP8d Thﬁﬁ@eftﬁhfﬁ Oébh‘ﬁa? germlme; Ve sequsness reveals
subj ect
%#ﬁﬁﬁggﬁbﬁ§é§g %éﬁ%ﬁﬂ nun% d%%ﬁﬁkﬂe Wo eyes
represents cells that have been | ost as a result of
| OP elevation in the surgical eye. Analysis of changes
inthis differential value assists in the
identification of protective effects elicited b y the
hC2 anti body. [0493] The nunber of RGCs is neasured by
hi st ol ogi cal endpoint analysis at 2, 4 , 8 and 16
weeks after induced elevation of |OP. The retinas of
the subjects are fixed in 4% par af or mal dehyde and
stained in sections or whole nount using the RGC
specific marker Brn3b. Miltiple studies have
denonstrated that | oss of Brn3b staining correl ates
with loss of function in RGCs. To confirmthe accuracy
of histological RGC | abeling, this nmethod nmay b e used
in conjunction with backl abeling of the optic nerve
fromthe SCN with D ASP or Fluorogold in a subset of
subjects to identify RCGs which maintain an intact,
functional axon that has not |[ost connectivity with
targets in the brain. [0494] As a secondary endpoint,
apoptosis of RGCs is al so neasured in a subset of
eyes. Fluorescently | abeled annexin V is used to | abe
apoptotic cells by intravitreal injection of the
protein one hour prior to sacrifice of the subject-
Reti nas are prepared as above and i magi ng of annexin V
is conducted in conjunction wth imagi ng of
hi st ol ogi cal endpoi nts. Reference List Barghorn S,
Nimrich V, Striebinger A Krantz C, Keller P, Janson
B, Bahr M Schmdt M Bitner RS, Harlan J, Barlow E
Ebert U, Hillen H (2005) d obul ar anyl oi d bet a-pepti de
ol i goner - a honobgenous and stabl e neuropat hol ogi ca
protein in Al zheiner's disease. J Neurochem
95: 834- 847.
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Bl ond and Gol dberg, 1987, PNAS March 1, 1987 Vol. 84 |

no. 5| 1147-1 151 Cox JPL, Tominson IMand Wnter G
WE009/048537 | munol . 1994; 24: 827-836. A dir ect BCHUST008/011491
human germ|ine VK segnents reveals a strong bias in
their usage. Kabat EA, Wi TT, Perry HVM Cottesman KS,
Foel l er C. Sequences of proteins of | mmunol ogical
C¢nAgvesst, US Department of Health and Human Servi ces,
1991 Klein W. (2002) Abeta toxicity in Al zheiner's

di sease: gl obul ar sol ubl e polyneric anyloid beta

( ADDLE) aSAEﬂMﬁ!éﬁiiéh@ c8mpositiv fdrah &Rt AmeNEs HCAAMBr di¥ease
41(5):345-352. Langdon SD, Inaioki M Kelsoe G and

apsqfdated with pathelogiend abnormalitigg/changes inpthg tisst®s ofherviisugbsystem,

. Al 1 ers,in C57BL/
RS Sadcipudy Wby Gy Bl PR pfgrippfibisionanges
il Egs0esoftthe visgall systefi, seshodsticufohaMiddradhtion Réonaptehiies o
P. Science 1980; 209: 1422-1427. Expression of a
therapattically glertiviernmannhaf heA aptihady. R echmann L, dark
M Waldmann H Wnter G Nature 1988; 332: 323-327.

Reshg’gi ng human anti bodi es for therapy. Schable KF, .
Thi ebe R Aceuticaleomppsitioamietaimjl, whergin the hC2 antibody

i Ren it rno A0S hentEBE n6lscl Flf ChRVarfible Region having
SEQiI0 NacRau HG Eur. J . Immunol. 1999; 29:

2082-2086. Characteristics of the inmmunogl obulin V

kappa genes, pseudogenes, relics and orphons in the

nmous e3.genoTike Plitinacsnidall ddmpbiitioarof ClaimdElr, kvheddih the ocular disease
Ll enwelyn MB and Wnter G J . MIl. Biol. 1992: 227:
aﬁmaﬁg%wﬂ*méﬂw@wa abnermgfitiss/phanegeinths Hesugriof theasiebsystem,

. . i iff .
ity A30uhed Qi S5 bery Feijfel Baftofoellal RotlrmafiiEshanges
iochgtissuts afithé eisualhsysterms atcteastnenforahdegradationgdis selasted from the
associ ated wi.t h i?:(alt ho"lkﬂi igal apnormal ities/ chaTges in.
FARP EpELTDg Ofportical ireal Belials Blaeoma Ariray 5l degeneration,
iﬁél%@ﬁﬂg%&%ldﬂd%@erfk%ﬂ&', Sp@@ﬁé}vé ahﬁ&rﬁ %pﬁéh@@oﬁ&h?,&iptic neuritis,
abnornmal ities/changes in the tissues of the visual

ejasactnecudaramyleidnsis ant tticgedyisaaphy. on, conpri sing a
therapeutically effective amount of hC2 anti body.

4. The pharmaceutical composition of claim 3, wherein the ocular disease
associated with pathological abnormalities/changes in the tissues of the visual system,
particularly associated with amyloid-beta-related pathological abnormalities/changes

in the tissues of the visual system, such as neuronal degradation, is glaucoma.

5. The pharmaceutical composition of claim 4, wherein the glaucoma is
selected from the group consisting of chronic open-angle glaucoma (COAG), acute
angle closure glaucoma (AACG), mixed or combined mechanism glaucoma, normal
tension glaucoma, congenital glaucoma, secondary glaucoma, pigmentary glaucoma

and exfoliative glaucoma.
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2. The pharmaceutical conposition of claim1l1, wherein

the hC2 antibody conprises the am no aci d sequence of
worewe048327 Li ght Chai n Vari abl e Regi on havi ng SECQI/US20bKIN11491

27. 3. The pharmaceutical conposition of claimal,

wherein the ocul ar di sease associated with

pat hol ogi cal abnornalities/changes in the tissues of

t he vgsual Aspethedforredidiag tirgldquRI6arinathe eetitdat fanglion cell layer
anyl gi d- bet a-re| at ed pat haol ogi cal

abhbieet pufferirecieomgaocplar diseaseiassasiated with pathplogical

e : i ' .

FAEREM AHEInES N Ak GIRE O e DA HsoclaflH wih

ahglodbbeta-relatadgrathol @tical abnalagdines/alianggs in the kisslien gf the visual

macul ar degener aahi on, otfti c nerve drusen, .lgé)t it%

Pastmy Su¢th s neysenal drgiadatiqns comptisipg @dminisgring to the e the

Mn i ' Cﬁ'ﬁ% td ; trophy. 4. The

phar %%%g%?lls%al (:Slotﬁﬁp)odsf%ﬁl%%ﬁof claim 3, wherein the

ocul ar di sease associ ated wi th pathol ogical

abnor gal | tirgg 14ifh 6,Whdr&iAINES, Ofis b Bfanthgiual

system particularly associat ed W i

anyl oi d-beta-rel ated pat hol ogi cal _

abnor gal ! t ifs nFRAROGEUIAi 1 RhdrtR e Raftimdl 1P KR!

systenj such as neuronal degradation, I's glaucona. 5.

The pharnmaceuti cal conposition of claim4, wherein the

gl aucgma | e iSti .

chron ie‘c op én%gﬁgﬁgggﬁegﬁémﬁ( 38%(&%{ ,Bf gggﬁées lé rtlg(?ree%lal ganglion

célbBitérco G subfertBuffodd¥@@om ah vedlapdiseaspiassoethtedeehpathological
| auconma, normal, tension %é]@uc,oma, congeni t

ahnormahiics/depseidatle Bisaeceithe vughwstery ya@cg{%l@{,@és%iﬂied with

GBS B i vina
sysigre,csuck a$ heurbma) degradation, compesingiadmarsistering trthat.ee: the

|t h pat ho| ogi cal,.abnormal jties/changes in the tissues
%WCW}%L%%%%QW@%QP’J'CUI arly associated with
anyl oi d- bet a-rel ated pat hol ogi cal

abnornalities/changes .in fhe tissyes of. the visyual
syst et su eé%“ﬁ%‘ﬂ?éﬂ%‘lm e‘@?eéa‘é‘ttﬁ?)w?i“tlaﬁﬂ?‘?‘gﬁnﬁg
adm nistering to the SuUbject the pharmaceuti cal
conposi tion_of c| ai .. 7. The nethod of c¢l.aim®6,
wher eilh- t hé”@d’b‘fté@i gqléla@ e r?lné.emﬁ“ﬁl?gt‘?}%g]u@fm'
claim7, wherein the mammal is a human. 9. A nethod
for reducing the amount of plaques in tIF’;E retinal

gang| ilgn. cef memgdefpr 6$crgasmg tqtalamaunt | &olpl?ls Amylpid-8 in the
& HlaPEadHliBR 2SR 1825 BE4 Altjebt WomBribAkhah@gb@ahg to the gbjec the

pharmaceutical composition of claim 1.
13. The method of claim 12, wherein the sybject is @ mammal.
14. The method of claim 13, wherein the mammal is a human.

15. A method for preventing, treating or alleviating the effects of an ocular
disease associated with pathological abnormalities/changes in the tissues of the visual

system, particularly associated with amyloid-beta-related pathological

142



abnormalities/changes in the tissues of the visual
system particularly associated with
wW@raoboiss3bet a- r el at ed pat hol ogi cal PCT/US2008/011491
abnormalities/changes in the tissues of the visual
system such as neuronal degradation, conprising
adm nistering to the SUbject the pharnaceuti cal

abaoRnslitids@handes ¢h ietistuesldT thelVigudIaydtend, afchak aktofal
wherein the supject is a mamal 11. The net hod of

deggadation, mmeﬁs%wwﬁammsse@wg iRfsubjeirdhe phapmagetical

J M dhaaAg the total amount of soluble anyloid-jS
0 R Re retina gangl ion cell |ayer of a subject

conprising adm nistering to the subject the

phar eut 3 t hod
Do o RIS, el il i o ] [0
met hod of claim 13, V\,herel n the mammal is a human. 15.

o et Gt reﬁloﬁ Otflcpl seas gregggloeg:{?%é}ne s Iungal} e

effect’s of ah Scu
pat hol ogi cal abnornalities/changes in the t| ssues of

any! ol 5. bet PR T MR A0 oPA PR ARE R A Wilinges

pdﬁhdlbgcéll abRb@salRfes/chgngés Sihle tHYeds OTtheSHSEM] @?stéiﬁyﬁ@ﬂéﬁlarly
degradation, in a subject conprising adnmnistering t

aspeciatad m&nmﬁ@dpbﬁa-ﬁ%l@té@ pribglogicshpenarmabtiesighanges lmthe tissues

énfg%ﬁﬂﬁf%‘eﬁah guccflf gHHfailé?%m%fg o V#é‘lﬁg%%%rﬁéﬁsﬁ%wgfctmg
the nﬁrrhmmmﬂo&)mdﬁngefhmdntﬁbtmydica@ﬂmg to gheimvestidreto an epitope of

di sease associ.ated with pat hol ogi cal
the ABwiIA Proteig/ip ﬁéﬁ@@kﬁ ‘?fﬁ”t‘H’é it @é@dﬁﬁ‘thfﬁ?% PEual

system pa Eific body part or bod
anyl oi d-beag ul;)ate pat g%i&gda errhic bocy part or body area

sispexteddoi d.'ontm;d theanydseidi pnotlehemtq astias woth anremtibpdyiad¢cording to
stem. such as neurqnal de adat in subj ect

&b prertiphg bk sty Hinds Friminee LRI of an

anti body aggor diligvihg thd#ntibod$ & biaa té ﬂxead?nﬁﬁidtﬁﬁﬁlrptfo form an

the anyloid protein rn a sanple or in situ which

imoinalesicallvompleyss of (a) bringing the sanple or a
speci fic bgﬂpr o?eet%ﬁlr}gntpg gc}lnn% G oﬂhsegﬁﬁﬁlgl%lgrﬁ?c cf%[éltn%ie'}

t he anyl oi con act wt

patedlaily gudhahbti@edenve ot dyencerdtl thdirmuhdio gly:abctdmiﬂe)anorrelates
epitope of the anyloid protein; (b) allow ng the
WihiPERSEYCe & abpmeloéa{rwg)@ﬁmt@pdar& otein to form an

(d) correlating the presence or absence of the immunological
complex with the presence or absence of amyloid protein in the sample or specific

body part or area.
19. The method of claim 18, wherein the subject is @ mammal.
20. The method of claim 19, wherein the mammal is a human.

21. A method for diagnosing a predisposition to an ocular disease

associated with pathological abnormalities/changes in the tissues of the visual system,
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i mmunol ogi cal conplex; (c) detecting the formati on of

t he i mmunol ogi cal conpl ex, particularly such that
Wee@e#ssa7 or absence of the inmmunol ogi cal conpP@rUS2008/011491

correlates with presence or absence of anyloid

protein; and (d) correlating the presence or absence

of the i mmunol ogi cal conplex with the presence or

paibscaty &focant evith ahgibi-bethdelafed patwoigicad absgranlifies/changes

body part or area. 19. The nethod of claim 18, erein

infke dssypeet the yisyalsyisien, sugdpes neyeonabemadationcing fuoies!

%rﬁgr% %%@céingﬁ@épekﬁic.aoim’iﬂg 3¢ aglntib%d?ga'é:mqirngB the invention to

redi'spositionto an ocu di sease
asepitopa bethevintyloid girdiei noigi acampidoain itk ivitiids inchules) the steps of
the tissues of the.vigual systemparticylarly
associ at .ed.% t hbr&?ﬁ%?%ﬁ"ﬁ-sﬂlé‘? 20 %15‘0;?8?%8?‘8@{ pgdy area
ﬁ@gét&é@tlo'cbhf%ﬁ{ HRaARGASIdI plotelifintd &onuRs wath th& éntilodyaivherein the
Sy

em such as neudronal degradation, in a subject
ativpdy bindg adenfermatignal lepitepreefi the amigloidipiedeing  an
anti body aggor di to.the ihnyenti.o [ .
t he anyl oi g’spr o?lg ng ﬁheaanélgﬁ‘éy go %IP d i@]gﬂj %9@}14 gxf]&?en?ﬁn the
sap1e feforih® ifinfifolSticdl @pmpldxgi Nng the sanple or a

speci fic body part or body area suspected to ontain_
the anyl oi 6F)pr ofetestingthe feraatian of therdmmunologieal camplex;
wher ei n t hg,ant | . hj ' : 'm@gj

t he anyloiﬁnpro?g%%¥n§g§ggpﬁgﬁ%ﬁg%Pﬁgkgg??tgggﬁ%o blﬁg
templey withithe pekspricetaziabsénce bfiemgwippmtdio i tersample or specific
i munol ogi cal conplex; (c) detecting the formation of
body PaFheRSEBGPEal conpl ex; (d) correlating the

presence ogegabsg ariilg thB GrloWALEYYa RbInGANn AOFTBAIRSmlédto a

the presen or abSence of anyloid protein in the
sl eontrolspbe, f i ¢ body part or area; and (e)

o e B e LT ) Bl

a nor nal I NCr eas

A6 coRirolSAIE IBAT¥RICS that 4TE Pageht i OsHferigTdm opistat oisk of
value indicates that said patjent is suffering fromor .
developing sk ooilatidivense pssegiatad Wwith patholggicahahnonud ?Sg%ﬁges n

W‘ilet t?ss glst or}QLg ggsﬁﬁlsyggﬁl? i)%lchf;al'l9saés‘6|3?amitﬁ Hmyloid-beta-related

pathological abnormalities/changes in the tissues of the visual system.
22. The method of claim 21, wherein the gpject is @ mammal.
23. The method of claim 22, wherein the mammal is a human.

24. A method for monitoring minimal residual ocular disease associated
with pathological abnormalities/changes in the tissues of the visual system,
particularly associated with amyloid-beta-related pathological abnormalities/changes
in the tissues of the visual system, such as neuronal degradation, in a patient following
treatment with the pharmaceutical composition of claim 1, wherein said method

comprises:
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the tissues of the visual system particularly

associ ated with anyl oi d-beta-rel ated pat hol ogi cal
w@bovonsssBT t i es/ changes in the tissues of the vPGIIEE2008/011491

system 22. The method of claim2 1, wherein the

subject is a mammal . 23. The nmethod of claim 22,

wherein the manmmal is a human. 24. A nethod for

noni t or i ng(alyi nitrm{gmgeshaiﬂﬁﬁb 008 $p&vificlbodagdt askody aéLehspected
wi t h pat hol ogi.cal abnor ities/ changes in the ti ssuesp

tgfcontgen tbp oid petei info-gonfactwith(ap anbberdy aacarding torthe
1?(U¥Atf?)lnd ilaan 18 GiflaPat Q;?hogrg of e amylo Qrﬁtem

abnorrria | es nges I n t1 ssues o e Vi sual
system su(d:l) asallwun@ﬂwl antibgdyatbetiind ro thieransylgid tpretoin to form an
foIIo trea ment with the pharnaceuti cal

?&‘ ﬁoﬁ‘ﬂ’ & aim1, wherein said nethod

conpri ses: (c§) bferQ4inBIhSforRIRbEothe dmAREGIJgicl @&qmex
part or body area suspected to contain the~anylo

protein ind comrmtatingithdpresereator bbﬁd:ylcaoﬁdmdmngmbbgldaé
I nv ntio

whi ch anti bod of the .
LG 1B Biekchep By agkents, PR TIRR Rl 8o Sembie g spesific
dil@;ﬁmdr%é& Rr®tein to form an i nmunol ogi cal conpl ex;
(c) detecting the formation of the inmmunol ogi cal
conpl ex; (&) cogomenagingthe ameunsiof seiddmmymolggieal semplex toa

cal conplex with the presence or absence
g REEL 20

d protein in the sanple or specific body part
or area, awterei) axcmfmaase inghé hmoaﬁtmfmhldafonqﬂmdcompared toa

i mmupol ogi cal conplex to a nornmal . co val ue
RerEREFentRh valye irdicates that seid aaftsfﬂhftﬂgﬁuq%% &owr@wal residual

&&Tﬁ?%‘is%gseté% 1&9? gg{rh ﬁ?ﬁlﬁ@kaﬂéﬁhbﬁnilﬁi@b/@ﬁ&%ﬁ i@k téﬁieg of the

pat 1 ent Stil a mniml resi ocul ar
'dism a;mera,smncdméyd assotiatedavitiohrogloodibeta-related pathological

é":hgs/cha es ino%l%g tissues of the visual
DEE§ ' IR ISSUES Y ag Wguaysy e
arTyI oi d- bet a-rel at ed pat hol ogi cal

abnor pal | s/c ges.i.n the tissyes of the visu
SyStem: o5 A 34 Pt Ihe RGPS A HaTaal

patient i s a mamTaI 26. The nethod of claim 25,
E‘Ptiéféq”. g TE IS8 o HaTs Yo PTG IaRE G fig e g
Wi
27. A method for predicting responsiveness of a patient being treated with
the pharmaceutical composition of claim 1 comprising the steps of:

(a)  bringing a sample or a specific body part or body area suspected
to contain an amyloid protein into contact with an antibody according to the
invention, which antibody binds an epitope of the amyloid protein;

| (b) allowing the antibody to bind to the amyloid protein to form an
immunological complex;

()  detecting the formation of the immunological complex;

(d)  correlating the presence or absence of the immunological
complex with the presence or absence of amyloid protein in the sample or specific

body part or area; and
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t he pharnmaceutical conposition of claim21 conprising

the steps of: (a) bringing a sanple or a specific body
W@2000/0¢853body area suspected to contai n an anmyPOi/tdS2008/011491

protein into contact with an anti body according to the

i nvention, which antibody binds an epitope of the

anyloid protein; (b) allowing the antibody to bind to

the anyl oi @) pr Qogiparihg theddrid @it off BaTY ih@boigtcat estapleX before

(c) detecting the formation of the imrnol ogi ca

apgpficesnset of the fiep@reiti ng t he presence or absence of

t he i muno i i .

of amyl of AV Brsc) d6ERARE Finahisub S AIERHIGRIOECALRIG

indicateethat sdid pafient hapahighgpotditiabofhuitg mbpamsive to the treatment.

I mmunol ogi cal conpl ex before and after onset of the

treatnment, wherein a decrease in the anmount of said

i Munzy. 0gi Tid memiaR lo€xlaim A7¢ aheir thatpataitds paiananal. has

a high potential of being responsive to the treatnent.

28. The nethod of claim 27, wherein the patient is a

mamelde,  29ThelmethdBof erimR2 8¢ vhkiir’fhe nvdienhal i8 atHuehanamal

is a human. 30. A nethod for retaining or decreasing

ocul ar pressure in the eyes of a subject suffering

fromzn ochlRdthed FReBinSSCdRfAsinglochlappidsalro ¢ teleyes of a

abnormalities/changes in the tissues of the visua

sipiscesmffeiagtfram ba prylandisenst assogiatd;with pathological

| 0i.d- beta-rel a . pat hel.ogi.cal . . .
AP DEh Bl hEES UPUFRL gy parigeiglyaigpciated with
&b et 5 vél Bred Pathologivad hbritegaHtey/ dhangestianhe tissuagof the visual
adm nistering to the subject therapeutically e%fective

YHISTR SUGT asfErgsRhAesiadaion ceamRIET B AIPINGHCTHIE ©1BF mhigt 2 3
ALt e G e Bl e AN h gL 1
manmmal is a hunman.

31. The method of claim 30, wherein the gupject is @ mammal.

32. The method of claim 31, wherein the mammal is a human.
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